ISSN 1308-5301 Print
ISSN 1308-8084 Online

Biological Diversity and Conservation

CILT / VOLUME 5 SAY|/NUMBER 3 ARALIK/DECEMBER 2012

Biyolojik Cesitlilik ve Koruma Uzerine Yayimn Yapan Hakemli Uluslararasi Bir Dergidir
An International Journal is About Biological Diversity and Conservation With Refree




BioDiCon

Biyolojik Cesitlilik ve Koruma
Biological Diversity and Conservation

Biyolojik Cesitlilik ve Koruma Uzerine Yayin Yapan Hakemli Uluslararas: Bir Dergidir
An International Journal is About Biological Diversity and Conservation With Refree

Cilt / Volume 5, Say1 / Number 3, Aralik/December 2012
Editor / Editor-in-Chief: Ersin YUCEL

ISSN 1308-5301 Print
ISSN 1308-8084 Online

Aciklama
“Biological Diversity and Conservation”, biyolojik ¢esitlilik, koruma, biyoteknoloji, ¢evre diizenleme, tehlike altindaki
tirler, tehlike altindaki habitatlar, sistematik, vejetasyon, ekoloji, biyocografya, genetik, bitkiler, hayvanlar ve
mikroorganizmalar arasindaki iliskileri konu alan orijinal makaleleri yaymlar. Tanimlayic1 yada deneysel ve sonuglari
net olarak belirlenmis deneysel calismalar kabul edilir. Makale yazim dili Tiirkce veya Ingilizce’dir. Yayinlanmak iizere
gonderilen yazi orijinal, daha 6nce higbir yerde yayinlanmamis olmali veya islem goriiyor olmamalidir. Yayinlanma
yeri Tiirkiye’dir. Bu dergi yilda {i¢ say1 yaymlanir.

Description
“Biological Diversity and Conservation” publishes original articles on biological diversity, conservation, biotechnology,
environmental management, threatened of species, threatened of habitats, systematics, vegetation science, the ecology,
biogeography, genetics and interactions among plants and animals or microorganisms. Descriptive or experimental
studies presenting clear research questions are accepted. The submitted paper must be original and unpublished or under
consideration for publication. Manuscripts in English or in Turkish languages are welcome. Printed in Turkey. This
journal is published triannullay.

Dergiyi tarayan veri tabanlar1 / Abstracted-1ndexed in
DOAJ-Directory of Open Access Journals; Bibliotheken; Buscador de Archives; Dayang Journal System; EBSCO
Publishings databases; Google Scholar; HealthHaven; HKU Scholars Hub.; ICAAP-database; Index Copernicus;
Journal Directory, News-of-Science; OhioLINK Databases-OPC4-Online-Katalog der Bibliothek der Fachhochschule
Anhalt; Online-Katalog der UB Clausthal; Paper Search Engine; ProQest-Central To Rechearch Araund The World;
Thomson Reuters; Ulakbim; ULRICH’S-The Global Source for Periodicals.

Kutuphaneler / Libraries
EZB Electronic Journals Library; Feng Chia University Library; GAZI Gazi University Library; HEC-National Digital
Library; Kaohsinug Medical University Library; KYBELE Anadolu University Library; Libros PDF; National Cheng
Kung University Library; National ILAN University Library; Shih Hsin University Library; Smithsonian Institution
Libraries; The Ohio Library and Information NetWork; VVaughan Memorial Library.

Makale yazim kurallar1 ve dergi ile ilgili diger ayrintilar i¢in  http:// www.biodicon.com® adresini ziyaret ediniz /
Pleasevisit ” http:// www.biodicon.com for instructions about articles and all of the details about journal

Yazisma Adresi / Correspondance Adres: Prof. Ersin YUCEL, P.K. 86, PTT Merkez, 26010 Eskischir / Turkey
E-posta/ E-mail : biodicon@gmail.com ; Web Address: http://www.biodicon.com



Biyolojik Cesitlilik ve K oruma/Biological Diversity and Conservation ; Cilt / Volume 5, Sayi / Number 3, Aralik/December ~ 2012

ISSN 1308-5301 Print; ISSN 1308-8084 Online

© Biyolojik Cesitlilik ve Koruma 2008 / Biological Diversity and Conservation 2008

Sahibi / Publisher : Ersin YUCEL

Bu dergi yilda ii¢ say1 yayinlanir. Yayinlanma yeri Eskigehir/Ttrkiyedir. / This journal is published three numbersin a year. Printed in Eskisehir/Turkey.
Dergide yayinlanan makalelerin her tiirlii sorumlulugu yazarlarina aittir / All sorts of responsibilities of the articles published in this journal are belonging to the authors

Yaym Kurulu / Editorial Board

Amed A. Azmani, Tangier (Morocco)
Ahmet Aksoy, Kayseri (Turkey)

Ali Ddnmez, Ankara (Turkey)

Atilla Ocak, Eskisehir (Turkey)

Cemil Ata, istanbul (Turkey)

Cheruth  Abdul Jaleel, Al-Ain (United
Arab Emirates)

Hakan Ulukan, Ankara (Turkey)

Hayri Duman, Ankara (Turkey)

Ignacy Kitowski, Lublin (Poland)

Igrar Ahmad Khan, Faisalabad (Pakistan)
lan C. Hedge, Edinburgh, (Scotland, UK)
Lyutsiya Aubakirova, Astana
(Kazakhstan)

Kani Isik, Antalya (Turkey)

Masoud Hedayatifard, Ghaemshahr (Iran)
M.N.V. Prasad, Hyderabad (India)

Mecit Vural, Ankara, (Turkey)

Mirza Barjees Baig, Riyadh (Kingdom of
Saudi Arabia)

Metin Saribas, Bartin (Turkey)
Muhammad Ashraf, Faisalabad (Pakistan)
Miinir Oztiirk, Izmir (Turkey)

Ozcan Segmen, izmir (Turkey)

Ridvan Tuncel, Eskisehir (Turkey)

Yunus Dogan, izmir (Turkey)

Abdeslam Annabili, Mezraoua (Morocco)
Abdullah Kaya, Karaman (Turkey)
Ahmed Bakrim, Kbouribga (Morocco)
Ahmet Emre Yaprak, Ankara (Turkey)
Ali Kandemir, Erzincan (Turkey)
Amed Aarab Azmani, Tangier (Morocco)
Arif Gonilol, Samsun (Turkey)

Arzu Cansaran, Amasya (Turkey)
Aykut Giivensen, Izmir (Turkey)

Ayla Kaya, Eskisehir (Turkey)

Ayse Kaplan, Ankara (Turkey)

Baris Bani, Kastamonu (Turkey)

Cahit Dogan, Ankara (Turkey)

Dalila Bousta, Taounate (Morocco)
Derya Aktan, Istanbul, (Turkey)
Dursun Yagiz, Konya (Turkey)

Duygu Kisla, izmir (Turkey)

Ekrem Akgigek, Balikesir (Turkey)
Ekrem Diindar, Balikesir (Turkey)
Elif Yamag, Eskisehir (Turkey)

Emel Sozen, Eskisehir (Turkey)

Ender Makineci, Istanbul (Turkey)
Engin Kinaci, Eskisehir (Turkey)
Ergin Hamzaoglu, Y ozgat (Turkey)
Ersin Karabacak, Canakkale (Turkey)
Faik Ahmet Karavelioglu, Hakkari
(Turkey)

Fatih Demirci, Eskisehir (Turkey)
Fatih Mehmet Simsek, Aydin (Turkey)
Fatih Satil, Balikesir (Turkey)

Fatma Giines Kogyigit, Kars (Turkey)
Fatmagul Geven, Ankara (Turkey)
Fazil Ozen, Kocaeli (Turkey)

Editér / Editor-In-Chief : Prof.Dr. Ersin YUCEL

Fazle Subhan, Peshawar-Tarnab
(Pakistan)

Filiz Savaroglu, Eskisehir (Turkey)
Fiisun Ertug, istanbul, (Turkey)

Gazi Goriir, Nigde (Turkey)
Giyasettin Kagik,Konya(Turkey)
Gokalp Iscan, Eskisehir (Turkey)
Gonul Kaynak, Bursa (Turkey)
Gulendam Tumen Ankara (Turkey)
Giler Colak, Eskisehir (Turkey)
Guler Ekmekgi, Ankara (Turkey)
Guray Uyar, Zonguldak (Turkey)
Giiven Gork, Mugla (Turkey)

Haider Abbas, Karachi (Pakistan)
Halil Kog, Sinop (Turkey)

Halil Solak, Mugla (Turkey)

Hamdi Giray Kutbay, Samsun (Turkey)
Harun Béciik, Eskisehir (Turkey)
Hasan Akan, Sanlhurfa (Turkey)
Hasan Hiiseyin Dogan, Konya (Turkey)
Hasan Kalyoncu, Isparta (Turkey)
Hasan Ozgelik, Isparta (Turkey)
Hatice Kiremit Ozenoglu, Aydin
(Turkey)

Hayat Badshah, Tharnab Peshawar
(Pakistan)

Hulusi Malyer, Bursa (Turkey)
Hiilya Olger, Kiitahya (Turkey)
Hiilya Sivas, Eskisehir (Turkey)
Hiseyin Dural, Konya (Turkey)
Ibrahim Atalay, izmir (Turkey)
Ibrahim Tiirkekul, Tokat (Turkey)
ilkin Yiicel Sengiin, izmir (Turkey)
lltaf Ullah , Nowshera (Pakistan)

Isa Gokler, Izmir (Turkey)

Isa Telci, Tokat (Turkey)

iskender Giille, Burdur (Turkey)
Ismail Kocagaliskan, Kiitahya (Turkey)
Ismet Uysal, Canakkale (Turkey)
Ismiihan Potoglu, Eskisehir (Turkey)
Kadriye Urug Parlak, Agri (Turkey)
Kemal Solak, Ankara (Turkey)
Kenan Demirel, Van (Turkey)
Kuddisi Ertugrul, Konya (Turkey)
Latif Kurt, Ankara (Turkey)

Marjan Komnenov, Skopje (Republic of
Macedonia)

Mediha Canbek, Eskisehir (Turkey)
Mehmet Candan, Eskisehir (Turkey)
Mehmet Gokhan Halici, (Turkey)
Mehtap Kutlu, Eskisehir (Turkey)
Meral Avecr, Istanbul (Turkey)

Mirza Barjees Baig, Riyadh (Kingdom of
Saudi Arabia)

Mohammed Merzouki, Fez (Morocco)
Muammer Bahsi,Elazig(Turkey)
Miige Sayitoglu, Istanbul (Turkey)
Muhammad Igbal, Nowshera, NWFP
(Pakistan)

Muhammad Sarwar, Tando Jam
(Pakistan)

Muhammad Yasin Ashraf, Faisalabad
(Pakistan)

Editorluk Ofisi/Editorial Office; Alper YARGIC, Hilal ERSOY, Mine YUCEL;

Muhammet Oren, Zonguldak (Turkey)
Muhittin Arslanyolu, Eskisehir (Turkey)
Mubhittin Ding, Konya (Turkey)
Murad Aydin Sanda, Konya (Turkey)
Murat Dinger Cekin, Istanbul (Turkey)
Musa Dogan, Ankara (Turkey)

Musa Geng, Isparta (Turkey)

Mustafa Istloglu, Mugla (Turkey)
Mustafa Kargioglu, Afyon (Turkey)
Mustafa Kizilsimsek, Adana (Turkey)
Mustafa Kiigukodik, Konya (Turkey)
Mustafa Yamag, Eskisehir (Turkey)

N. Miinevver Pinar, Ankara (Turkey)
Naime Arslan, Eskisehir (Turkey)
Nedim Degirmenci, Eskisehir (Turkey)
Nil Nilhan Tug, Ankara (Turkey)
Niliifer Erkasap, Eskisehir (Turkey)
Nuray Miicella Miiftiioglu,
Canakkkale(Turkey)

Nuri Oner, Cankir1 (Turkey)

0. Koksal Erman, Erzurum (Turkey)
Oner Demirel, Trabzon (Turkey)
Orhan Erman, Elazig (Turkey)

Osman Beyazoglu, Trabzon (Turkey)
Perihan Giiler, Kirikkale (Turkey)
Ruistii Hatipoglu, Adana (Turkey)
Saleem Ahmad, Islamabad (Pakistan)
Seher Karaman Erkul, Aksaray (Turkey)
Selami Selvi, Balikesir (Turkey)
Selima Khatun, West Bengal (India)
Semra Soydam Aydin, Nigde (Turkey)
Seniz Karabiyikli, Tokat(Turkey)
Serdar Aslan, Diizce (Turkey)

Sevil Pehlivan, Ankara (Turkey)
Sezgin Ayan, Kastamonu (Turkey)
Sezgin Celik, Kirikkale (Turkey)
Shyam Singh Yadav, Lae (Papua New
Guinea)

Sidika Ekren, Izmir (Turkey)

Sinasi Yildirimli, Ankara (Turkey)
Snejana Doncheva, Sofia (Bulgaria )
Siileyman Baglar, izmir (Turkey)
Sumaira Sahren, Islamabad (Pakistan)
Sunil Kumar Khan, Magra,Hooghly
(India)

Tahir Atici, Ankara (Turkey)

Tamer Kegeli, Cankir1 (Turkey)

Tarik Damigsman, Kirikkale (Turkey)
Tugba Bayrak Ozbucak, Ordu (Turkey)
Tiilay Ezer, Nigde (Turkey)

Tuncay Dirmenci, Balikesir (Turkey)
Turan Ozdemir, Trabzon (Turkey)
Ugur Cakilcioglu, Elazig (Turkey)
Umit Incekara, Erzurum (Turkey)
Unal Ozelmas, Eskisehir (Turkey)
Yavuz Bagci, Konya (Turkey)

Yesim Kara, Denizli (Turkey)

Yunus Serin, Kayseri (Turkey)

Yusuf Menemen, Kirikkale (Turkey)
Yusuf Uzun, Van (Turkey)

Zafer Cemal Ozkan, Trabzon (Turkey)
Zeki Aytag, Ankara (Turkey)

K apak Diizeni/ Cover Layout; Mine YUCEL

K apak Resmi/ Cover Image: . Ersin YUCEL, Dilge YUCEL, Kerime ERMETE, Atila OCAK; Dizgi/Compositor; Mine YUCEL
Web Consultant ; Alper YARGIC

Baski/Printing Press, Cetemenler Dijital, Eskisehir/Turkey;



www.biodicon.com Biological Diversity and Conservation

ISSN 1308-8084 Online; ISSN 1308-5301 Print 5/3 (2012) 1-12

Research article/Arastirma makalesi

Checklist and life forms of plant speciesin contrasting climatic zones of Libya

Tarek A. MUKASSABI 1, Gousn AHMIDAT 2, Imhamed M. SHERIF 3, Abdusslam ELMOGASAPI *,
Peter A. THOMAS °*

! Botany Department, Faculty of Sciences, University of Benghazi, Benghazi, Libya
2Botany Department, Faculty of Sciences, Sebha University, Sebha, Libya
®Botany Department, Faculty of Sciences, University of Benghazi, Benghazi, Libya
“ Botany Department, Faculty of Sciences, University of Benghazi, Benghazi, Libya
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Abstract

Little is still known about the composition and distribution of vegetation in the Mediterranean and Sahara
regions of Libya, the two dominant climatic areas. In this study we identified the plant species and life form from a
typical site in each region to assess the current state of the vegetation type. In the Mediterranean site, 238 plant species
were found; therophytes formed 59% of the species identified, and included 11 endemic species, i.e. 15 % of all Libyan
endemic species. In the Saharan site, only 167 plant species and 2 endemic species were found, also dominated by
therophytes (49%). Three new record species for Libya were identified in the Saharan site. This study represents the
first stage to explore a recently neglected flora.

Key words: Vegetation distribution, Plant species, Libya, Mediterranean, Sahara.
1. Introduction

Libya occupies a relatively large area of Northern Africa, c. 1 759 540 km? with a Mediterranean shore line of
about 93000 km? The Libyan Mediterranean coast has only a moderate biodiversity when compared with the in-land
Saharan flora. Past vegetation surveys are restricted to a few studies between 1824 and 1965 (Blake and Atwood,
1963), and a few after 1965 including the most recent Flora of Libya (Ali and Jafri, 1977; Jafri and El-Gadi, 1986; El-
Gadi, 1989).

Fordin (2001) reviewed most of the studies on Libyan vegetation published before 1945, including Domenico
Viviani in 1824, Paul Ascherson in 1881, Ernest Durand and Gastave Barratte in 1910, Renato Pampanini 1914-1938
and Roberto Corti in 1942. Many other studies were carried out, particularly, in the grand Sahara the southern and
western areas of Libya (Maire, 1952; Quézel and Santa, 1962; Ozenda, 1991).

Keith (1965) produced a preliminary checklist of Libyan flora. Boulos (1972) presented a list of 791 species as
a flora of Libya, preceded by a brief review of general features and botanical resources. Shortly after, the current Flora
of Libya was published in 147 parts. Hammer et al. (1988) used published literature and their own observations, made
between 1980 and 1983, to produce a checklist of 279 cultivated plant species which were mostly found in the four
major regions, Tripolitania, Cyrenica (Mediterranean sectors), Fezzan and Kufra (Saharan sectors). Several vegetation
surveys have been undertaken more recently (e.g. El-Barasi et al., 2011) but these have been restricted to coastal valleys
in Al-Jabal Al-Akhdar. These works have shown that the Southern Mediterranean region of the Libyan coast are fairly
rich in wild medicinal plant species: 151 species were recorded along the Libyan coast including 19 endemic, 25 rare,
15 noteworthy and 10 threatened species (Louhaichi et al., 2011).

Despite these studies, the vegetation of Libya is still poorly known and new records of plant species are still to
be made in different regions of Libya (Qaiser and El-Gadi, 1984). In addition, the vegetation is threatened by global
warming and other factors are contributing to desertification in Mediterranean and Sahara areas (Alao, 2009; Saad et
al., 2011).

) Corresponding author / Haberlesmeden sorumlu yazar: Tel.: +44 1782 733497; Fax.: +44 1782 733516; E-mail: p.a.thomas@biol.keele.ac.uk
© 2008 All rightsreserved / Tiim haklari saklidir BioDiCon. 250-0612



2 Biological Diversity and Conservation —5/ 3 (2012)

In this study, we compare plant species diversity and ecology of typical valleys (wadis) located in the two
different climatic regions, the costal and Saharan.

2. Materials and methods

Area of study
Collections of this study were carried out in two main areas:

1) Wadi Jarjar Amma is located in the coastal area of Al-Jabal Al-Akhdar (NE Libya), sometimes written as
Jabal Al-Akhdar, El-Jabal EI-Akhdar, El-Jabal EI-Akhadar or, in English translation, as The Green Mountain (El-Barasi
et al., 2011; Hegazy et al., 2011). The coastal end of this valley is located at 32°47°N, 21°28"E and elev. 0-380 m (Fig.
1), twenty five km south of the Qaser Libya area and 7 km west of Al Haniyah. The valley is about 20 km long and
ranges between 1 and 6 km in width. Along this valley, the red upper layer of soil is mixed with calcareous gravels and
rocks, and rich in oxides and silica; the colour of soil is attributed to the high level of iron and low organic matter. Silt is
the second most major component of the soil, especially on the floor of the valley, where it consists of loamy, clay and
gravel (Buru, 1968). The climate in the first site is mainly Mediterranean, characterised by dry summers (June-
October) and relatively wet winters (November-May). The highest mean monthly rainfall in December and January is
63 and 62 mm, respectively. The mean annual rainfall is around 300 mm although very spatially erratic. The mean
humidity rises just before spring, reaching 32% in March. The mean maximum monthly temperature reaches 41 °C in
June and decreases to 21 °C and 22 °C in January and December, respectively. The lowest mean minimum monthly
temperature is recorded in January and December at 6 °C and 7 °C, respectively (Benina Metrological Station, 1977-
2000).

2) Wadi Tanezzuft, located in the far southwest of Libya, lies on the west and north sides of Jabal Acacus
(Highlands) and contains three big oases (Ghat, Al Barkat and Fehouet) which as Saharan sites are quite rich of
vegetation. The main part of the valley studied covers an area more than 160 km long extends between Isine in the
south and Tahala in the north and ended in a large flat area about 60 km the northern fringe of the Tadrast Acacus
massif and 125 km north of Ghat (Cremaschi and Zerboni, 2009), centred at 26°00°N, 10°20°E, elev. 595 m (Fig. 1).
Sand dunes formed by wind are a dominant feature of the valley. The topsoil of the flat areas consists of clay, gravel
and sandstones. Some areas consist of dry saline flats covered with a soil crust. Most of vegetation found on this site
occurs at the base of the cliffs or on the top of small hummocks located between the sand dunes. It seems that age-old
cultivation at the nearby oases has played a huge role in building up a considerable cover of organic-rich soils (Burdon,
1980; Brooks, 2006). At this site where the Saharan climate is dominant, the monthly rainfall ranges between 2 and 3
mm in winter and none in the summer giving a total annual rainfall of 10 mm. The mean monthly maximum
temperature exceeds 35 °C between May and September and the lowest monthly mean recorded in January is 20 °C. The
mean minimum monthly temperature decreases in winter to 5 and 7 °C in January and December, respectively,
accompanied by relatively high humidity of 43 and 40% (Ghat Metrological Station, 1989-2002). Rainfall available to
the vegetation is difficult to estimate since erosion features of the surface topography deliver sporadic runoff arising
from the Acacus highlands in the east and southeast and Tasili highlands in the west and southwest. How much of the
runoff comes from nearby areas and from much higher ground is still uncertain (Burdon, 1980).

Collections: Between 2001 and 2006, a minimum of six collection trips were made to the Mediterranean site
during periods between October and May, samples were randomly collected along the valley between the shore line and
Qaser Libya village. At least two long trips were made annually to the Saharan site between December and May from
2002 to 2004. At least one trip was made to each site during summer (August and September) in 2002 and 2003.
Collection survey covered all vegetational areas between Ghat and Tahala, >100 km long and 3 km width, samples were
randomly collected. Specimens were preserved in a plant press and identified using the Flora of Libya (Ali and Jafri,
1977; Jafri and El-Gadi, 1986; El-Gady, 1989) and the Flora of Egypt (Boulos, 1999) for those species not found in the
former. Specimens were deposited in the Cyrenica Herbarium, Botany Department, Benghazi University (specimens
from both sites) and the herbarium of the Botany Department, Sebha University (for specimens from the Saharan site).
Plant life-form was categorised using Raunkiaer (1934).

3. Reaults

Three hundred and ninty two plant species were found over both wadis, 238 in the Mediterranean site and 167
species in the Saharan site (Table 1). Only 15 species were collected from both valleys; this included 2 phanerophytes:
Tamarix aphylla, T. arborea (Tamaricaceae); 1 chamaephyte: Ziziphus loyus (Rhamnaceae); 1 hemicryptophyte:
Cressa cretica (Convolvulaceae); and 11 therophytes: Centaurium pulchellum, Chenopodium murale, Crepis
senecioides, Euphorbia dracunculoides, Linum bienne, Lotus glinoides Lysimachia arvensis, Malva parviflora,
Paronychia arabica, Paronychia argentea, Scorzoneroides smplex (Table 1).

Tarek A. MUKASSABI et al., Checklist and life forms of plant speciesin contrasting climatic zones of Libya
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Figure 1. Map of Libya shows both areas of study. A) Wadi Jarjar Amma on the northern-east coast, 100 km west of
Albayda city. B) Wadi Tanezzuft, in the far south west and only 125 km north east Ghat city.

Table 1. The checklist of plant species for Wadi Jarjar Amma (Mediterranean site) and Wadi Tanezzuft (Saharan site) in
Libya. The study was undertaken between 2002 and 2006. * = endemic species to the Libyan flora. ** = new records

for Libya.

Species Family Slt(_e

Jarjar Amma Tanezzuft
Aerva javanica (Burm. f.) Juss ex J. A. Shultes var. javanica Amaranthaceae N
Aerva javanica var. bovei Webb. Amaranthaceae \
Amaranthus viridis L. Amaranthaceae \
Bassia muricata (L.) Asch. Amaranthaceae N
Beta vulgarisL. Amaranthaceae v
Caroxylon tetrandrum (Forssk.) Akhani & Roalson Amaranthaceae v
Chenolea arabica Boiss. Amaranthaceae \
Chenopodium album L. Amaranthaceae v
Chenopodium murale L. Amaranthaceae v v
Salsola schweinfurthii Solms Amaranthaceae \
Suaeda vermiculata Forssk. ex J.F.Gmel. Amaranthaceae v
Pistacia atlantica Desf. Anacardiaceae \
Pistacia lentiscus L. Anacardiaceae \
Rhustripartita (Ucria) Grande Anacardiaceae \
Ammi majus L. Apiaceae v
Ammi visnaga (L.) Lam. Apiaceae v
Apium graveolensL. Apiaceae v
Conium maculatum L. Apiaceae \
Deverra denudatus (Viv.) Pfistrer & Podlech Apiaceae \
Eryngium campestre L. Apiaceae v
Pimpinella peregrina L. Apiaceae v
Scandix australis L. Apiaceae v
Scandix pecten-venerisL. Apiaceae v
Smyrnium olusatrum L. Apiaceae v
Torilisarvensis (Huds.) Link Apiaceae v
Torilis leptophylla (L.) Rchb.f. Apiaceae v
Torilisnodosa (L.) Gaertn. Apiaceae v
Apteranthes europaea (Guss.) Murb. Apocynaceae v
Calotropis procera (Ait.) W.T.Aiton Apocynaceae v
Leptadenia pyrotechnica (Forssk.) Decne. Apocynaceae \
Neriumoleander L. Apocynaceae \
Pergularia tomentosa L. Apocynaceae \
Periploca angustifolia Labill. Apocynaceae v
Solenostemma arghel (Delile) Hayne Apocynaceae \
Arisarumvulgare Targ.Tozz. Araceae v
Arum cyrenaicum Hruby Araceae *
Asparagus acutifolius L. Asparagaceae v
Bellevalia sessiliflora (Viv.) Kunth Asparagaceae v
Drimia maritima (L.) Stearn Asparagaceae v
Oncostema peruviana (L.) Speta Asparagaceae v
Ornithogalum kochii Parl. Asparagaceae v
Prospero autumnalis (L.) Speta Asparagaceae v
Anthemis secundiramea Biv. Asteraceae v
Anvillea garcinii (Burm.f.) DC. Asteraceae v
Artemisia monosperma Delile Asteraceae v

Tarek A. MUKASSABI et al., Checklist and life forms of plant species in contrasting climatic zones of Libya
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Table 1. (Continued)

Asteriscus graveolens (Forsk.) Less. Asteraceae v
Atractylis phazaniae Corti Asteraceae *
Bellisannua L. Asteraceae \

Bellis sylvestris Cirillo Asteraceae \

Brocchia cinerea (Delile) Vis. Asteraceae \
Calendula arvensis (Vaill.) L. Asteraceae v

Carduus argentatus L. Asteraceae v

Carlinalanata L. Asteraceae \

Carthamus eriocephalus (Boiss.) Greuter Asteraceae \

Carthamus lanatus L. Asteraceae \

Centaurea alexandrina Delile Asteraceae v

Centaurea maroccana Ball Asteraceae \
Centaurea sphaerocephala L. Asteraceae v
Chiliadenus glutinosus (L.) Fourr. Asteraceae \
Cichorium pumilum Jacg. Asteraceae \

Cladanthus arabicus (L.) Cass. Asteraceae v
Conyza bonariensis (L.) Crong. Asteraceae v
Conyza canadensis (L.) Corng. Asteraceae v

Cotula anthemoides L. Asteraceae \
Crepislibyca (Pamp.) Shabet Asteraceae \

Crepisnigricans Viv. Asteraceae \

Crepispusilla (Sommier) Merxm. Asteraceae v

Crepis senecioides Delile Asteraceae ' '
Cynara cyrenaica Maire & Weiller Asteraceae *

Dittrichia viscosa (L.) Greuter Asteraceae v

Filago desertorum Pomel Asteraceae v

Filago lutescens Jordan Asteraceae v

Hedypnois rhagadidoides (L.) F.W.Schmidt Asteraceae v

Helichrysum stoechas (L.) Moench Asteraceae \

Hyoserisscabra L. Asteraceae v

Hypochaeris achyrophorus L. Asteraceae v
Hypochaerisglabra L. Asteraceae \

Ifloga spicata (Forssk.) Schultz Bip. Asteraceae v
Ismelia carinata (Schousb.) Sch.Bip. Asteraceae \

Laphangium luteoalbum (L.) Tzvelev Asteraceae v
Launaea capitata (Spreng.) Dandy Asteraceae v
Launaea procumbens (Roxb.) Ramayya & Rajagopal Asteraceae \
Leontodon tuberosus L. Asteraceae \

Notobasis syriaca (L.) Cass. Asteraceae v

Onopordum cyrenaicum Maire & Weiller Asteraceae '

Pallenis cyrenaica Alavi Asteraceae *

Pallenis hierichuntica (Michon) Greuter Asteraceae v

Pallenis spinosa (L.) Cass. Asteraceae v

Phagnalon rupestre (L.) DC. Asteraceae v

Phagnalon rupestre subsp. graecum (Boiss) Batt Asteraceae v
PicrisasplenioidesL. Asteraceae \

Pluchea dioscoridis (L.) DC. Asteraceae o
Podospermum laciniatum (L.) DC. Asteraceae \
Ptilostemon gnaphaloides (Cirillo) Sojak Asteraceae \

Pulicaria undulata (L.) C.A.Mey. subsp. undulata Asteraceae \
Pulicaria vulgaris Gaertner Asteraceae v

Rhagadiolus stellatus (L.) Gaerrtner Asteraceae v

Scor zoneroides simplex (Viv.) Greuter & Talavera Asteraceae v \
Senecio gallicus subsp. coronopifolius (Maire) Alexander Asteraceae v

Senecio glaucus L. Asteraceae v
Sonchus oleraceusL. Asteraceae \
Tolpisvirgata (Desf.) Bertol. Asteraceae v

Tourneuxia variifolia Cosson Asteraceae \
Urospermum dalechampii (L.) F.W.Schmidt Asteraceae v

Anchusa aegyptiaca (L.) DC. Boraginaceae v

Borago officinalisL. Boraginaceae v

Cynoglossum cheirifolium L. Boraginaceae v

Echium angustifolium Mill. Boraginaceae v

Echium sabulicola Pomel Boraginaceae v

Heliotropium bacciferum Forssk. Boraginaceae v
Heliotropium ramosissimum (Lehm.) DC. Boraginaceae \
Trichodesma africanum (L.) R.Br. Boraginaceae \
Biscutella didyma L. Brassicaceae \
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Didesmus aegyptius (L.) Desv. Brassicaceae v

Farsetia aegyptiaca Turra Brassicaceae v
Henophyton deserti (Coss. & Durieu) Coss. & Durieu Brassicaceae \
Hirschfeldiaincana (L.) Lag.-Foss. Brassicaceae \
Lepidiumniloticus (Del.) Spreng. Brassicaceae v
Lobularia libyca (Viv.) Meisner Brassicaceae v
Matthiola longipetala (Vent.) DC. Brassicaceae \

Pseuderucaria teretifolia (Desf.) O.E.Schulz Brassicaceae \
Raphanus raphanistrum L. Brassicaceae \

Rapistrum rugosum (L.) All. Brassicaceae \

Savignya parviflora (Delile) Webb ssp. parviflora Brassicaceae v
Schouwia purpurea (Forssk.) Schweinf. Brassicaceae \
SnapisalbaL. Brassicaceae v

Snapis flexuosa Pior. Brassicaceae v

Snapis pubescens L. Brassicaceae \

Zilla spinosa (L.) Prantl Brassicaceae v
Ceratonia siliqua L. Caesalpiniaceae \

Sennaitalica Mill. Caesalpiniaceae v
Senna occidentalis (L.) Link Caesalpiniaceae \
Campanula erinus L. Campanulaceae \

Wahlenbergia campanuloides (Delile) Vatke Campanulaceae \
Cleome amblyocarpa Barr. & Murb. Capparaceae \
Fedia caput-bovis Pomel Caprifoliaceae v

Fedia cornucopiae (L.) Gaertn. Caprifoliaceae v

Viburnumtinus L. Caprifoliaceae v

Paronychia arabica (L.) DC. Caryophyllaceae v v
Paronychia argentea Lam. Caryophyllaceae v \
Petrorhagia illyrica (Ard.) Ball & Heywood Caryophyllaceae v

Polycarpaea repens (Forssk.) Asch. & Schweinf. Caryophyllaceae \
Polycarpaea robbairea (Kuntze) Greuter & Burdet Caryophyllaceae v
Polycarpon prostratum (Forssk.) Asch. & Schweinf. Caryophyllaceae v

Polycarpon tetraphyllum (L.) L. Caryophyllaceae \

Slene muscipula L. Caryophyllaceae N
SlenerubellaL. Caryophyllaceae v
Slene villosa Forssk. Caryophyllaceae v
Spergula fallax (Lowe) Krause Caryophyllaceae v

CistusincanusL. Cistaceae \

Cistus parviflorus Lam. Cistaceae \

Cistus salviifolius L. Cistaceae \

Fumana arabica (L.) Spach Cistaceae v

Helianthemum ruficomum (Viv.) Spreng. Cistaceae v

Helianthemum salicifolium (L.) Mill. Cistaceae v

Helianthemum syriacum (Jacg.) Dum.Cours. Cistaceae v

Helianthemum virgatum (Desf.) Pers. Cistaceae v

Convolvulus althaeoides L. Convolvulaceae v

Convolvulus humilis Jacq Convolvulaceae v

Convolvulus oleifolius Desr. Convolvulaceae v
Convolvulussiculus L. Convolvulaceae \

CressacreticaL. Convolvulaceae \ \
Cuscuta epithymum (L.) L. Convolvulaceae \
Cuscuta europaea L. Convolvulaceae v

Cuscuta planiflora Ten. Convolvulaceae v

Sedumalbum L. Crassulaceae \

Sedum caespitosum (Cav.) DC. Crassulaceae v

Sedum sediforme (Jacg.) Pau Crassulaceae v

Umbilicus horizontalis (Guss.) DC. Crassulaceae v

Umbilicus rupestris (Salish.) Dandy Crassulaceae v

Citrullus colocynthis (L.) Schrad. Cucurbitaceae \
Cupressus sempervirens L. Cupressaceae v

Juniperus phoenicea L. Cupressaceae \

Cyperus conglomeratus Rotth. Cyperaceae v
Cyperuslaevigatus L. Cyperaceae v
Cyperus michelianus (L.) Link Cyperaceae o
Schoenoplectus litoralis (Schrad.) Palla Cyperaceae v
Scirpoides holoschoenus (L.) Sojak Cyperaceae \
Sixalix arenaria (Forssk.) Greuter & Burdet Dipsacaceae \

Sixalix libyca (Alavi) Greuter & Burdet Dipsacaceae \*

Arbutus pavarii Pamp. Ericaceae *
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Table 1. (Continued)

Chrozophora tinctoria (L.) Raf. Euphorbiaceae v
Euphorbia calyptrata Coss. & Kralik Euphorbiaceae v
Euphorbia chamaesyce L. Euphorbiaceae \
Euphorbia characiasL. Euphorbiaceae \

Euphorbia dendroides L. Euphorbiaceae v

Euphorbia dracunculoides Lam. Euphorbiaceae v v
Euphorbiafalcata L. Euphorbiaceae \

Euphorbia granulata Forssk. Euphorbiaceae \
Euphorbia helioscopia L. Euphorbiaceae \

Euphorbia peplisL. Euphorbiaceae v
Mercurialisannua L. Euphorbiaceae v

Ricinus communisL. Euphorbiaceae v
Acacia nilotica (L.) Willd. ex Delile Fabaceae v
Acacia tortilis (Forssk.) Heyne Fabaceae v
Alhagi maurorum subsp. graecorum (Boiss.) Awmack & Lock Fabaceae \
Anthyllis henoniana Coss. Ex Batt. Fabaceae v

Argyrolobium uniflorum (Decne.) Jaub. & Spach Fabaceae \
Astragalus peregrinus Vahl Fabaceae v
Astragalus trigonus DC. Fabaceae \
Astragalus vogelii (Webb) Bornm. Fabaceae v
Bituminaria bituminosa (L.) C.H.Stirt. Fabaceae \

Calicotome villosa (Poir.) Link Fabaceae v

Coronilla repanda (Poir.) Guss. Fabaceae v

Coronilla scorpioides (L.) Kock Fabaceae \

Crotalaria saharae Coss. Fabaceae v
Cullen plicatum (Delile) C.H.Stirt. Fabaceae \
Ebenus pinnata Ait. Fabaceae v

Hippocrepis areolata Desv. Fabaceae v

Hymenocarpos circinnatus (L.) Savi Fabaceae \

Lathyrus aphaca L. Fabaceae v

Lathyruscicera L. Fabaceae v

Lens culinaris Medik. Fabaceae \

Lotuscreticus L. Fabaceae \

Lotus cytisoides L. Fabaceae v

Lotus edulis L. Fabaceae v

Lotus glinoides Del. Fabaceae v \
Lotus ornithopodioides L. Fabaceae \

Lupinus digitatus Forssk. Fabaceae \
Medicago arabica (L.) Huds. Fabaceae v

Medicago italica (Mill.) Fiori Fabaceae v

Medicago littoralis Loisel. Fabaceae v

Medicago orbicularis (L.) Bart. Fabaceae v

Medicago truncatula Gaertn. Fabaceae v

Medicago turbinata (L.) All. Fabaceae \
Melilotusindicus (L.) All Fabaceae v
Melilotus sulcatus Desf. Fabaceae \

Onobrychis crista-galli (L.) Lam. Fabaceae v

Ononis natrix L. Fabaceae \

Ononis serrata Forssk. Fabaceae \

Rhynchosia malacophylla (Spreng.) Bojer Fabaceae o
Scorpiurus muricatus L. Fabaceae v

Spartium junceum L. Fabaceae v

Tetragonolobus purpureus Moench. Fabaceae v

Trifolium angustifolium L. Fabaceae v
Trifoliumarvense L. Fabaceae \

Trifolium campestre Schreb. Fabaceae v

Trifolium dasyurum C.Presl| Fabaceae v

Trifolium purpureum Loisel. Fabaceae v

Trifolium stellatum L. Fabaceae v

Trifolium tomentosum L. Fabaceae \

Trigonella anguina Delile Fabaceae v
Trigonella stellata Forssk. Fabaceae v
Tripodion tetraphyllum (L.) Fourr. Fabaceae v

Vicia monantha Retz. Fabaceae v

Vicia parviflora Cav. Fabaceae \

Vicia peregrina L. Fabaceae \
Vicia sativa L. Fabaceae \
Vicia villosa Roth Fabaceae \
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Quercus coccifera L. Fagaceae v

Centaurium pulchellum (Swartz) Druce Gentianaceae v \
Centaurium spicatum (L.) Fritsch Gentianaceae \

Erodium glaucophyllum (L.) L Herit Geraniaceae N

Erodium neuradifolium Delile ex Godr. Geraniaceae \

Geraniummolle L. Geraniaceae v

Globularia alypumL. Globulariaceae v

Globularia alypum subsp. arabica (Jaub. & Spach) Dobignard Globulariaceae v

Hypericum empetrifolium Willd. Hypericaceae v

Juncus acutus L. Juncaceae \

Juncus maritimus Lam. Juncaceae \
Ballota andreuzziana Pamp. Lamiaceae *

Ballota pseudodictarmnus (L.) Benth. Lamiaceae \

Calamintha incana (Sm.) Boiss. Ex Benth Lamiaceae \
Marrubiumvulgare L. Lamiaceae v

Micromeria juliana (L.) Rchb. Lamiaceae v

Micromeria nervosa (Desf.) Benth. Lamiaceae v

Nepeta vivianii (Coss.) Beg. & Vacc. Lamiaceae v

Phlomis floccosa D. Don Lamiaceae \

Prasiummajus L. Lamiaceae v

Rosmarinus officinalis L. Lamiaceae v

Satureja thymbra L. Lamiaceae v

Stachys rosea (Desf.) Bioss. Lamiaceae v

Teucrium brevifolium Schreber Lamiaceae \

Teucrium compactum Lag. Lamiaceae \

Lemna minor L. Lemnaceae \
Limeum obovatum Vicary Limeaceae v
Linum bienne Mill. Linaceae v v
Linum nodiflorum L. Linaceae \

Linum strictum L. Linaceae \

Linum usitatissimum L. Linaceae \

Lythrum hyssopifolia L. Lythraceae v
Malva parviflora L. Malvaceae v v
Marsilea aegyptica Willd. Marsileaceae v
Ficus salicifolia Vahl Moraceae v
Neurada procumbens L. Neuradaceae v
Nitraria retusa (Forssk.) Aschres. Nitrariaceae v
Boerhavia diffusa L. Nyctaginaceae v
Olea europaea L. Oleaceae v

Oxalis articulata Savig. Oxalidaceae v

Papaver rhoeas L. Papaveraceae v

Pinus halepensis Mill. Pinaceae \

Kickxia aegyptiaca (L.) Nabelek Plantaginaceae \
Plantago cyrenaica Durand & Barratte Plantaginaceae *

Plantago lagopus L. Plantaginaceae v

Limonium vaccarii Brullo Plumbaginaceae \

Anisantha rubens (L.) Nevski Poaceae v
Aristida funiculata Trin. & Rupr. Poaceae v
Avena sterilis L. Poaceae \
Catapodium hemipoa (Spreng.) Lainz Poaceae v
Catapodium marinum (L.) C.E.Hubb. Poaceae v
Cenchrusciliaris L. Poaceae v
Centropodia forskalii (\VVahl) Cope Poaceae \
Cutandia memphitica (Spreng.) Benth. Poaceae \
Cynodon dactylon (L.) Pers. Poaceae v
Dactyloctenium aegyptium (L.) Willd. Poaceae \
Desmostachya bipinnata (L.) Stapf Poaceae N
Dichanthium annulatum (Forssk.) Stapf Poaceae v
Dichanthium foveolatum (Delile) Roberty Poaceae \
Eragrostis aegyptiaca (Willd.) Delile Poaceae \
Eragrostispilosa (L.) P.Beauv. Poaceae \
Hordeumvulgare L. Poaceae v

Imperata cylindrica (L.) Raeuschel Poaceae \
Lolium multiflorum Lam. Poaceae \
Panicum turgidum Forssk. Poaceae v
Phalaris minor Retz. Poaceae \
Phragmites australis (Cav.) Trin. ex Steud Poaceae v
Polypogon monspeliensis (L.) Desf. Poaceae \
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Table 1. (Continued)

Rostraria festucoides (Link) Romero Zarco Poaceae v
Rostraria rohlfsii (Asch.) Holub Poaceae v
Sorghum halepense (L.) Pers. Poaceae \
Stipagrostis scoparia (Trin. & Rupr.) De Winter Poaceae \
Stipagrostis shawii (H.Scholz) H.Scholz Poaceae \
Calligonum polygonoides subsp. comosum (L “Her.) Soskov Polygonaceae N
Emex spinosa (L.) Camped Polygonaceae v

Polygonum argyrocoleum Steud. ex Kunze Polygonaceae v

Polygonum aviculare L. Polygonaceae v

Polygonum balansae Boiss. Polygonaceae \

Polygonum equisetiforme Sibth. & Sm. Polygonaceae v
Portulaca oleracea L. Portulacaceae \
Potamogeton hoggar ensis Dandy Potamogetonaceae \
Potamogeton nodosus Poir Potamogetonaceae \
Potamogeton perfoliatus L. Potamogetonaceae v
Potamogeton schweinfurthii A.Benn. Potamogetonaceae v
Potamogeton trichoides Cham. & Schitdl. Potamogetonaceae v
Zannichellia palustris ssp. pedicellata Wahlenb & Rosen Potamogetonaceae v
Cyclamen rohlfsianum Asch. Primulaceae *

Lysimachia arvensis (L.) U.Manns & Anderb Primulaceae v \
Lysimachia linum-stellatum L. Primulaceae v

Lysimachia monelli (L.) U.Manns & Anderb Primulaceae v

Adonis dentata Delile Ranunculaceae v

Delphinium halteratum Sm. Ranunculaceae v

Ranunculus asiaticus L. Ranunculaceae \

Ranunculus bullatus L. Ranunculaceae \

Ranunculus cyclocarpus Pamp. Ranunculaceae *

Ranunculus paludosus Poiret Ranunculaceae v

Ranunculus trilobus Defs Ranunculaceae \

Caylusea hexagyna (Forssk.) M. L. Green Resedaceae \
Reseda arabica Boiss Resedaceae \
Reseda lutea L. Resedaceae \
Reseda villosa Coss. Resedaceae v
Rhamnus lycioides L. Rhamnaceae v

Ziziphus|lotus (L.) Lam. Rhamnaceae v v
Ziziphus spina-christi (L.) Desf. Rhamnaceae \
Sanguisorba minor Scop. Rosaceae v

Sarcopoterium spinosum (L.) Spach Rosaceae v

Asperula arvensis L. Rubiaceae v

Galiummurale (L.) All. Rubiaceae v

Galium verrucosum Huds. Rubiaceae \

Plocama calabrica (L.f.) M.Backlund & Thulin Rubiaceae \

Valantia hispida L. Rubiaceae \

Salvadora persica L. Salvadoraceae \
Scrophularia canina L. Scrophulariaceae v

Verbascum ballii (Batt.) Hub.-Mor. Scrophulariaceae v

Verbascum sinuatum L. Scrophulariaceae v

Smilax aspera L. Smilacaceae \

Hyoscyamus muticus L. Solanaceae v
Solanum nigrum L. Solanaceae v
Tamarix aphylla (L.) Karst. Tamaricaceae v v
Tamarix arborea (Sieber ex Ehrenb.) Bunge Tamaricaceae v v
Tamarix parviflora DC. Tamaricaceae \

Tamarix passerinoides Desv. Tamaricaceae \
Tamarix tetragyna Ehrenb. Tamaricaceae v
Thymelaea hirsuta (L.) Endl. Thymelaeaceae \

Forsskaolea tenacissma L. Urticaceae \
Urtica dioica L. Urticaceae \

Urtica pilulifera L. Urticaceae \

Urtica urensLL. Urticaceae \

Vahlia dichotoma (Murray) Kuntze Vahliaceae v
Vahlia geminiflora (Delile) Bridson Vahliaceae v
Centranthus calcitrapae (L.) Dufresne Valerianaceae \

Verbena supina L. Verbenaceae v
Asphodelusfistulosus L. Xanthorrhoeaceae v
Balanites aegyptiaca (L.) Del. Zygophyllaceae \
Fagonia arabica L. Zygophyllaceae v
Fagonia bruguieri DC Zygophyllaceae \
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Table 1. (Continued)

Fagonia glutinosa Delile

Fagonia indica Burm.f.

Seetzenia lanata (Willd.) Bullock

Tetraena simplex (L.) Beier & Thulin
Tribulus mollis Ehrenb. ex Schweinf
Tribulus pentandrus Forssk. Var. pentandrus
Tribulusterrestris L.

Zygophyllaceae
Zygophyllaceae
Zygophyllaceae
Zygophyllaceae
Zygophyllaceae
Zygophyllaceae
Zygophyllaceae

P P P P P e

The Mediterranean site (Wadi Jarjar Amma) was higher in species richness and included 51 plant families. Of
the 238 species found in this valley, 139 were therophytes and 51 chamaephytes, 20 phanerophytes, 15 cryptophytes, 10
hemicryptophytes and 3 geophytes (Table 2). The therophytes formed 59% of the vegetation in this valley, followed by
the chamaephytes with 21% (Fig. 2). Asteraceae, Fabaceae, Lamiaceae and Apiaceae had the highest number of plant
species: 41, 41, 14 and 12, respectively (Table 3). The Poaceae and Zygophyllaceae were almost absent from this wadi
(Table 3).

In the Saharan site (Wadi Tanezzuft), therophytes dominated the area with 83 species followed by
chameaphytes with 49 species; these formed the key character of the vegetation across this Saharan area. There were
12 phanerophyte species, restricted to shrubs and small trees capable of growing in such an extreme environment:
Acacianilotica, A. tortilis, Balanites aegyptiaca, Ficus salicifolia, Nerium oleander, Nitraria retusa, Ricinus communis,
Salvadora persica, Tamarix aphylla, T. arborea, T. passerinoides, T. tetragyna and Ziziphus spina-christi. The
vegetation contained species of 43 plant families, 31 of which were represented by only one or two species. Families
such as Poaceae, Asteraceae, Fabaceae and Zygophyllaceae contained a high number of species (26, 23, 17 and 10,
respectively) while members of the Lamiaceae and Ranunculaceae were not found in this wadi (Table 3). The
therophytes formed 49% of the vegetation in this area, followed by the chamaephytes with 29%; phanerophytes formed
only 7% of the vegetation (Fig. 2).

Eleven Libyan endemic species were found in the coastal wadi of Jarjar Amma: Arbutus pavarii, Arum
cyrenaicum, Ballota andreuzziana, Crepis senecioides, Cyclamen rohlfsanum, Cynara cyrenaica, Onopordum
cyrenaicum, Pallenis cyrenaica, Plantago cyrenaica, Ranunculus cyclocarpusand Scabiosa libyca. Only three endemic
species, however, were found in Wadi Tanezzuft: Atractylis phazaniae and Crepis senecioides Three new records for
Libya were collected from Wadi Tanezzuft: Cyperus michelianus, Pluchea dioscoridis and Rhynchosia malacophylla.

Table 2. Life-form and percentage of plant species within each site.

Life-form Percent of species
Jarjar Amma | Tanezzuft

Phanerophytes 8 7
Chamaephytes 21 29
Hemicryptophytes 4 8
Cryptophytes 6 5
Geophytes 1 1
Therophytes 59 49

Table 3. The most dominated plant families in both sites, the rest of plant families collected contained 5 or less species.

Jarjar Amma Tanezzuft

Asteraceae 1 Poaceae 26
Fabaceae 1 Asteraceae 23
Lamiaceae 4 Fabaceae 17
Apiaceae 2 Zygophyllaceae 10
Brassicaceae Amaranthaceae 9
Cigtaceae Brassicaceae 8
Convolvulaceae Caryophyllaceae 7
Euphorbiaceae Euphorbiaceae 6
Ranunculaceae Convolvul aceae 1
Caryophyllaceae Apiaceae 1
Amaranthacea Cigtaceae 0
Poaceae Lamiaceae 0
Zygophyllaceae Ranunculaceae 0
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Figure 2. Life-form and number of plant species collected from the each site. Raunkiaer’s life-form system was used for categorising
the plants. (Ph) = Phanerophyte, (Ch) = Chamaeophyte, (H) = Hemocryptophyte, (Cr) = Cryptophyte, (G) = Geophyte and (Th) = Therophyte.

4, Conclusions

The Mediterranean site was richer in species than the Saharan site (238 and 167 species, respectively).
Annuals were prominent at both sites reflecting climatic similarites of the two regions. All the phanerophytes found in
the Saharan site were shrubs or facultative shrubs, more precisely, nanophanerophytes which are 25 cm to 2 m tall
(Cain, 1950). These species have the capability to survive the extremely dry soils with a wide range of salinity gradients
(Zahran and Willis, 1992; Shaltout et al., 2003; El-Bana and Al-Mathnani, 2009). By comparison, the vegetation of the
wetter Wadi Jarjar Amma was markedly Mediterranean in composition and characterised by phanerophytes forming
fragmented patches of Cupressus sempervirens, Juniperus phoenicea, Olea europaea, Quercus coccifera, Ceratonia
siliqua and Pinus halepends. This includes Juniperus phoenice which is considered as one of the threatened trees in the
Mediterranean Basin (El-Bana et al., 2010).

The mountainous location of Wadi Jarjar Amma (on the first and second terraces of the northern slope),
explains why desert species such as Asphodelus spp., that commonly appear on the lower southern slopes were not
found on this site (Gimingham and Walton, 1954). It is likely that the vegetation of this mounatinous site reflects the
wider region since, with 238 species, it is similar to that found in the EI-Marj zone (189 species) about 100 km to the
west (El-Barasi et al., 2011). In both places the families of Asteraceae and Fabaceae are dominant, forming 29% of
species in El-Marj compared to 34% at Jarjar Amma. Other valleys in these highlands have species numbers ranging
from 189 to 336 (El-Barasi et al., 2011), increasing with elevation as on the northern slopes of Al-Jabal Al-Akhdar
(Hegazy et al., 2011). The structure of the valley topography also affects vegetation composition since small pools of
salt marshes and sand dunes at the coastal end contributed to the appearance of xerophytic and halophytic species
(Brullo and Furnari, 1981).

Despite the Sahara in Libya being one of the most barren spots in the world, a few wet days are sufficient for
the bulbous Asphodel us fistulosus to start appearing, followed by the annuals Zilla spinosa and Erodium glaucophyllum
within a few weeks (Thomas, 1921). Surprisingly, this desert site had a higher number of plant species than expected
(Thomas, 1921; El-Bana and Al-Mathnani, 2009) perhaps due to cultivation of the nearby oases and the development of
a high cover of organic-rich soils (Burdon, 1980; Brooks, 2006). This would also explain the high number of
graminosea found in the valley. Moreover, it seems that the heterogeneity of local topography and soil properties, in
terms of salinity, silt, clay, organic matter and moisture, contribute to the diverse communities of this area (El-Bana and
Al-Mathnani, 2009). Occurance of Nitraria retusa and Tamarix spp. has assisted the building of large sand hillocks in
the sandy flat areas which increases the plant diversity of this outstanding ecosystem even further (Batanouny, 2001). In
this valley, we recorded Acacia tortilis ssp raddiana which is considered one of the most endangered species in the
Middle East (Wiegand et al., 1999). The presence of this species maintains the richeness of perennial plants growing in
its vicinity (Ward and Rohner, 1997). The vegetation of this valley shows great similatrity to that in oases and valleys
located in the western Sahara in Egypt (Kassas and Girgis, 1965; Abd EI-Ghani, 2000; Woldewahid et al., 2007).

The 15 species common to both sites are mostly those capable of growing in very salty soils and, as
thermophulous plants, also have the capability to occupy wide areas of arid regions (Batanouny, 2001; Kassas and
Girgis, 1965; Zahran and Willis, 1992). In Wadi Jarjar Amma, those species were only found in the flat areas that are
close to the shore line and characterised by sandy hillocks. However, those species only formed 6% of plant species
found in this valley.

Endemic species were less frequent in Tanezzuft (1% of the Libyan endemic species), compared to Jarjar
Amma (19%). Indeed, the wider Al-Jabal Al-Akhdar region has been recorded as containing 50% of Libyan endemic
species (Qaiser and El-Gadi, 1984).

Dominance of the annuals clearly reflects the dry climate aspect in these two areas, due to the lack of
precipitation, strong winds and high temperatures increasing evaporation, and to the erratic distribution of rainfall
(Kassam, 1981). However, the higher precipitation of the coastal area, the location of the valley on the northern slope
of the mountain, and the variation in elevation along the valley leads to the dominance of species of chamaephyte and
phanerophyte characteristic of the Mediterranean. The sand dunes and some patches of salt marshes further added to
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species diversity. The Saharan site was comparatively species poor, but remarkaly rich for the Sahara. This is attributed
to the unique composition of soil, water runoff concenrated by the unique topography and the agricultural activities in
the nearby oases during the last few decades (Hammer and Perrino1985; El-Bana and Al-Mathnani 2009).

The two climatic types within Libyan boundaries have almost the same pattern of family-class occurance, but
not genera. Morover, the Saharan site is characterised with 31 out of 43 plant families being represented by only one
species. For the first time, this study gives an understanding of the similarities and differences between these two
cliamtic areas. However, more quantative studies addressing species abundance, frequency and coverage are now
needed to determine the composition, structure and functioning of plant community in these two areas. Only then can
conservation measures be realistically put into place.
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Abstract

Helix (Pelasga) pathetica Mousson 1854, found at one locality in the town Yesilkent (Nurhak), is firstly
recorded from Kahramanmarag, Turkey. It is a helicid land snail species that rarely comes across, shows a restricted
distribution with middle-northern parts of Inner Anatolian Region and is endemic to Anatolia. This record is of quite
significant because of being a species rarely encountered in Turkey. By giving information about figures, measurements
and genital morphological data of this species, it was compared with other Helix (Pelasga) species.

Key words: Morphology, Helix, Nurhak, Kahramanmarag, Helix (Pelasga) pathetica

Yesilkent (Nurhak, Kahramanmaras)’ten ilk kayit: Helix (Pelasga) pathetica (Gastr opoda, Helicidae)

Ozet

Yesilkent (Nurhak)’te bir lokalitede bulunan Helix (Pelasga) pathetica Mousson 1854, Kahramanmaras,
Tiirkiye’den ilk defa kaydedilmistir. Bu tiir, i¢ Anadolu Bolgesi’nin orta-kuzey kisimlarinda yayilis gosteren ve
Anadolu’ya endemik bir salyangoz tiiriidiir. Bu kayit, tiiriin yayilisi bakimindan olduk¢a &nemlidir. Tiir hakkinda
sekiller, dl¢iimler ve genital sisteme ait veriler sunularak diger Helix (Pelasga) tiirleri ile karsilastirilmsgtir.

Anahtar Kelimeler: Morfolgji, Helix, Nurhak, Kahramanmaras, Helix (Pelasga) pathetica
1. Introduction

The genus Helix, of which diversity center is especially in northerneast Mediterranean (Kordbek, 2011),
contains the land snail species with a Palearctic distribution and forms the most diverse and widespread genus within
the family Helicidae in Turkey. Reproductive powers of its species as well as the ease with which its species adapt
themselves to circumstances of climate and environment new to them are remarkable. These capabilities have fitted
them for meeting widely diverse contidions of existence (Pilsbry, 1894) so that it often exists diverse geographical
formsthat make the determination of their systematical status difficult.

The taxonomy of Helix is mainly based on the genital morphology and conchological characteristics, which
show intraspecific variability among close morphs, reflecting both internal and environmental factors. Based on
primarily morphological characteristics of genital system, distribution patterns and conchological characteristics, the
genus Helix was subdivided into five subgenera, Helix sensu str, Pelasga, Maltzanella, Physospira and Rhododerma in
previous studies by some authors, especially by Hesse (1908, 1911, 1920, 1931). Of these subgenera, Helix sensu str
includes more species than the others and its distribution in Anatoliais wider than the others.
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As pointed out by Hesse (1908, 1911, 1920) and Germain (1936), the species of the genus Hdlix exhibit an
extensive geographical variations. Thus, it is of great importance for examining the geographical variations in the
mitochondrial (MtDNA) sequences of the species in the genus Helix, and much more studies are necessary to elucidate
the systematical and phylogenetical position of the genus Helix.

H. (Pelasga) pathetica Mousson, 1854 is a helicid species that rarely comes across and shows a sparse
distribution in Anatolia plateau. It was first described from Anatolia (?) by Mousson (1854), and then reported from
Tokat by Albers (1860), Hesse (1910, 1920), Wagner (1937), from Amasya and Tokat by Kobelt (1906), and from
Aksaray, Nevsehir and Sivas (Audibert et al., 2010). Of these authors, Hesse (1920) was mainly focused on genital
anatomical datarather than conchological one.

Anatolia isthe geographic area with the highest species diversity, as expected in view of its diverse topography
and climate types. In the course of its geological evolution, it has established various connections with the lands around
it (Demirsoy, 2002; Ciplak, 2003). Due to its climate types and topography and these connections, its diverse
environments and microhabitats are occupied by many organisms. Helicoid land snails from these organisms dispersein
wide various habitats from warm temperate environments to xerothermophil ones (Peake, 1978). In this regard,
Anatolian plateau a so offers plenty of opportunities for land snails.

Yesilkent (Nurhak), where three geographical regions (Mediterranean, East Anatolia and Southeast) converge,
islocated on the Southeastern Taurus - Anatolian Platform (37° 57.942' N; 37° 30.421' E, 1298 m). It has climate types
which istransitional among the above-mentioned geographical regions, although its predominate climate is continental,
with relatively low rainfal (Atalay and Mortan, 2006). The vegetation of the study area is present between Iran-
Turanian Phytogeographical Region and Mediterranean Phytogeographical Region eements, which are very common
almost everywhere, such as Quercus coccifera L., Bromus sp., Cercis siliquastrum L. subsp. siliquastrum, Juniperus
oxycedrus L. subsp. oxycedrus, Asparagus acutifolius L., Cornus sanguinea L. Fraxinus ornus L. subsp. cilicica
(Lingelsh.) Yalt., and Festuca sp. (Duman, 1995; Atalay and Mortan, 2006; Ok and Avsar, 2009) and limestones
predominate. As this suggests, the land snail species that have recorded so far from the study area are mainly of
mesophilic to xerophilic characterigtic.

The am of the study presented here is to document the southernmost known presence of H. (Pelasga)
pathetica (Gastropoda: Pulmonata: Helicidae) in Yesilkent (Nurhak, Kahramanmaras).

2. Materials and methods

Field trips were carried out on April 2010 and May 2011 dates chosen to optimise the chances of finding live
adults (Wiktor, 2000). Both empty shells and living materials were collected. Living specimens werekilled in arelaxed
state by cleaning them of mucus and dirt, placing them in atest tube or a jar so large that they could freely move and
their muscles extend, and then drowning in water for 12-14 hours. Once dead, they were rinsed with cold water to
remove mucus (Wiktor, 2000) and preserved in 80% ethyl alcohol with the addition of 5% glyserin to facilitate later
dissection.

Empty shells were examined with a dissection microscope (Olympus SZ61); photographs were taken with an
Infinity Lite Microscope Camera mounted on the dissection microscope and with digital cameras (Fujifilm FinePix
s8000fd and Nikon PQ0). For the identification of specimens, structura characteristics, such as shell height and shell
width (Orstan, 2003) aperture height and aperture width (Fiorentino et al., 2008) and whorl number (Kerney et al.,
1983) were examined. The species was identified according to Schiitt (2005).

Measurements of shell height, shell width, aperture height and aperture width was made using a digital caliper
with 0.1 mm accuracy. Measurements of these characteristics were carried out with multi-read method. The following
abbreviations have been used in the descriptive text and tables: D, shell width and Dyean, average shell width; H, shell
height and Hnean, average shell height; AD, aperture width and AD e, average aperture width; AH, aperture height and
AH e, average aperture height; mm, milimeter; m, meter; N, North; E, east.

3. Reaults

Genus Helix Linnaeus, 1758

Subgenus Pelasga Hesse, 1908

H. (Pelasga) pathetica Mousson 1854

Description (Figure 1): Shell dextral, small when compared with other Helix species; teleconch and protoconch
with 4-5 and 1-1%a whorls, respectively; globular with broad conical spire and pointed apex; thin-walled and translucent,
last whorl broader and descending dlightly towards the aperture; 7-9 reddish light brown bands. Very fine growth-
ridges. Aperture oblique or rounded; ins de white, with bands shining through and thin glossy lip; peristome sharp, only
bel ow broadened and reflected towards umbilicus; umbilicus almost completely obscured by the reflected columellar
edge; the insertion points of peristome distant and connected by a thinner callus.
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Figure 1. H. (Pelasga) pathetica. (Scale 1 cm).

Genitals (Figure 2a, b, c): According to Hesse (1920), albumen gland yellowish in color and very voluminous,
connecting to sperm-oviduct at its wider base; hermaphroditic gland brownish and coiled; bursa copulatrix sac oval-like
and diverticulum spindel-shaped or club-shaped and short; at its base, bursa copulatrix duct thick and broad; common
duct of bursa copulatrix and diverticulum more pronounced than bursa duct; dart sac club-shaped, located on about
middle of vagina; from the base of dart sac, mucus glands ssemmed and branched off numerous branches and mucus
glands broom-shaped; the point where connects penial retractor muscle thin; short and a bit bulge between this point
and vas deferense; flagellum length being some thick at its proximal part more than twice total length of epiphallus and
penis.

Figure 2. Genital system of H. (Pelasga) pathetica. a) From this study; b, c) Genera genital system and male distal
genital part, respectively, from Hesse (1920).

Measurements (n=6): D= 22.15 — 27.85 mm, Dear= 25.25 mm; H= 24.48 — 29.35 mm, Hyean= 26.87 mm; AD=
14.38 — 18.17 mm, ADpean= 16.81 mm; AH= 15.20 — 19.30 mm, AHexn= 17.65 mm.

Distribution (Figure 3): So far reported from Aksaray, Nevsehir, Sivas, Samsun, Amasya, Tokat, Corum and
Kahramanmarag (in this study) provinces in Turkey. Found from gently sloping limestone cliffs and open habitats,
especially with sparsely spread Juniperus oxycedrus and Quercus coccifera.

4. Discussion

Helix is the largest sized land snail genus widely distributed in the Anatolia, as well as in the Western
Palaearctic Region (Hesse, 1920; Schiitt, 2005). One of the smallest members of this genus, H. (Pelasga) pathetica
Mousson 1854, is reported for the first time from the present study area, and endemic to Anatolia. It shows a sparse
distribution on the Anatolian plateau and has known from the middle - northern parts of Inner Anatolian Region so far
(Schiitt, 2005; Audibert et a., 2010). This report isits southernmost known presence and of uttermost importance, since
closely related species have been reported from Western Anatolian partsin previous studies.

H. (Pelasga) pathetica can be a more xero-mesophilic species than other Helix species, e.g. Helix (Helix)
lucorum. Although spending a much effort to find live adults in the period (Spring, namely from April to June) on
which stylommatophoran land snails are generally active, only one live specimen has provided from the study area and
failed to obtain detailed information about the genital anatomy of H. (Pelasga) pathetica from this material (Figure 2a).
It could, however, notice that from figure 2a flagellum is some short and thick, and epiphallus some long when
compared with Hesse' s figure. But, more material needs to be investigated in detail to reach such a conclusion.

Moreover, variations observed in genital morphology, especially in distal genital, of the land snails should aso
be taken into account (Madec and Guiller 1994).
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Figure 3. Estimated distribution map of H. (Pelasga) pathetica and of other Pelasga species.

Contrary to H. (Pelasga) pathetica, other species of the subgenera Pelasga are known from the westward
areas, e.g. Eskisehir. Although Helix (Pelasga) pathetica has more often reported as H. (P.) pathetica and H. (P.)
pathetica armeniaca from Amasya and Tokat (Albers, 1860; Kobelt, 1906; Hesse 1910, 1920; Wagner, 1937) and more
recently as Helix pathetica from Aksaray, Nevsehir and Sivas (Audibert et al., 2010), it is only confirmed anatomically
by Hesse (1920) and Wagner (1937). Furthermore, it was recorded as H. (Pelasga) pathetica samples collected from
West Anatolia, presumably near Izmir, by Germain (1936). But these samples probably belong to Helix (Pelasga)
figulina, since known presence of H. (Pelasga) figulina is the Aegean provinces of Turkey, and also in Greece,
preferably in the South and the Islands of the Aegean. Besides, the species identified as H. (Pelasga) pathetica from
some localities in Eskisehir by Semiz and Misirlioglu (2010) could belong to Helix (Pelasga) escherichi, since general
distribution of H. (Pelasga) pathetica is present in easward when compared to other Helix (Pelasga) species. Towards
Inner Anatolia, H. (Pelasga) figulina is replaced with first H. (Pelasga) escherichi and then H. (Pelasga) pathetica
(Schitt, 2005). Moreover, H. (Pelasga) pathetica recorded from Bulgaria and pointed out as a very remarkable presence
for Europe by Knipper (1939) possibly corresponds to Helix (Pelasga) pomacella, since it mainly exhibits a distribution
from northernwest Anatoliato Bulgaria.

It could be argued that by evaluating its fossil records and general distributions (Schiitt, 1983, 1984), the
subgenus Pelasga had radiated out from an ancestral stock apparently originated in Inner Anatolia, which isamore arid
region than coastal parts of Anatolia. Because, species distributed in the inner parts of Anatolia, including the study
area, are mainly of mesophilic to xerophilic characteristic. In accordance with this, as mentioned above (Duman, 1995;
Atalay and Mortan, 2006; Ok and Avsar, 2009), the vegetation structure of our study area partly reflects the fact that H.
(Pelasga) pathetica can be mesophilic to xerophilic characteristic. In addition, the previously recorded land snall
species (e.g. Eopolita derbentina, Schileykula scyphus, Buliminus alepensis, etc., Hausdorf, 1996; Shciitt, 2005) from
the study area and its surroundings exhibit these characteristics. Still, such a conclusion may not be certain and many
field tripsisrequired to confirm this.

5. Conclusion

From all of these findings mentioned above, it could be said that H. (Pelasga) pathetica distributesin middie —
northern parts of Inner Anatolian Region, together with its occurrence at one locality in southward in our study. It,
however, is thought to be necessary for reviewing in terms of anatomical features, conchological characteristics and
phylogenetical relationships of both H. (Pelasga) pathetica and other Pelasga species. Besides, it is required to be
determined their zoogeographical boundaries, and more importantly, their conservation status since the current status of
the other Turkish Helix species, aswell as of these taxa, is not known well enough.
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Abstract

Cyanus persicus Ranjbar & Negaresh sp. nova (Asteraceae) is described and illustrated from Hamedan
Province, W Iran. The new speciesis closely related to C. depressus, but differs from it by the length of internodes of
median stem leaf (4—6 cm vs. 0.5-1 cm), color of flowers (white vs. blue or violet), color of appendages (white vs.
brown or deeply brown), and also indumentum of achenes (glabrous vs. pubescent).

Key words: Asteraceae, Centaurea, Cyanus, Iran, Taxonomic
1. Introduction

Centaurea L. sl. is one of the largest genera of the family Asteraceae. It is ataxonomically difficult genus and
depending on the classification adopted comprises between 400 and 700 species (Wagenitz, 1975; Dittrich, 1977,
Bremer, 1994; Wagenitz and Hellwig, 1996). The unnatural circumscription of Centaurea is a very old problem
(Wagenitz, 1975; Dittrich, 1977). Taxonomic complexity arises from the extensive morphological, karyological and
pollen diversty (Bremer, 1994; Susanna et al., 1995; Gabrielyan, 1995; Wagenitz and Hellwig, 1996, Kaya et al., 1996;
Tirkoglu et al., 2003, Duran and Hamzaoglu, 2002; Ozudu and Tel, 2008; Duran et al., 2009, Adan et al. 2011,
Ranjbar et al., 2012a, 2012b, 2012c, 2012d, 2012¢). Because of Centaurea s.l. is considered as a taxonomically
unnatural group, recent approaches have separated this taxon into more natural genera, namely Centaurea s. i,
Cyanus Mill., Psephellus Cass. and Rhaponticoides Vaill. (Wagenitz and Hellwig, 2000; Greuter, 2003a, 2003b;
Hellwig, 2004).

Cyanus Mill. comprises ca. 27 species in the world (Hellwig, 2004; Kaya and Bancheva, 2009; Ranjbar et al.
2012¢€). It is distributed throughout central and southern Europe, North Africa, Asia Minor, and the Caucasus, with
some species appearing as far east as Iran and Afghanistan (Wagenitz, 1975; Dostal, 1976; Czerepanov, 2001). In Flora
Iranica (Wagenitz, 1980), the genus is represented by 5 species, of which oneis endemic namely C. elbrusensis (Boiss.
& Bushe) Wagenitz & Greuter. This article follows previous studies conducted on Centaureinae in Iran (Ranjbar et d.,
2011, 2012a, 2012b, 2012c, 2012d, 2012¢, 2012f).

2. Materials and methods

During our field excursions in Iran, we collected some specimens belonging to the genus from W Iran. In
addition, several sheets were examined from the herbaria BASU, FUMH, B, G and W. The collected Centaurea
specimens were identified according to the Flora Iranica (Wagenitz, 1980). The collected species showed similarity
with C. depressus (M.Bieb.) Sojak, however some important morphological differences allow us to treat them as a new
species from Iran.

3. Results and discussion

3. 1. Description of new species
Cyanus persicus Ranjbar & Negaresh, sp. nova. (Figure 1)
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Affinis C. depressus, sed folia caulina media apice acuta, internodiis 4 — 6 cm longis (nec mucronulata,
internodiis 0.5 — 1 cm longis), folia caulina superiora internodiis 1 — 3.5 cm (nec 0.2 — 0.5 cm) longis, flores centrales
albidi (nec violacel), flores marginales abidi (nec cyane), tubus antherarum albus (nec atroviolaceous), appendices
albidi (nec brunneae vel atrobrunneae), achaenium glabroum (nec puberulum) differt.

o

IEERAARED W OF B LD S1% 4 TS TVERSETY
LTt Vam

o |lamedem Barsn

A 24

i

[T S — I

Figure 1. Holotype of Cyanus persicus Ranjbar & Negaresh. (A) habit, (B) achene with pappus (glabrous). Scale A =2 cm,

B=2mm.
Type: Iran, Prov. Hamedan, Razan, 2450 m, Ranjbar & Negaresh 12339 (holotype: BASU, photo: B,).

Annual, whole usually green, wiry appearance, up to 45 cm tall. Stems branched often near base or dightly
above, with upward spreading, simple or less branched, scabrous branches, with 5 — 10 capitula. Branches up to 38 cm
long, unequal in length, erect or ascending, rigid, striate, ca. 5 mm in diam. at the base. Stem and leaves densdy
covered with adpressed floccose-tomentose, and glandular hairs, usually not forming basal rosette at flowering. Median
stem leaves sessile, oblong or oblong-lanceolate, 4 — 5 x 0.4 — 1 cm, acute at apex, entire, sometimes serrulate,
internodes 4 — 6 cm long. Upper stem leaves smaller, sessile, oblong or oblong-linear, 1 — 3.5 x 0.3 — 0.9 cm, acuminate
or mucronate at apex, entire, rarely margin revolute, internodes 1 — 3.5 cm long. Capitula solitary on each branch,
peduncles up to 5 cm long or subsessile. Involucre cupuliform, ca. 15 — 16 x 15 — 17 mm. Phyllaries coriaceous,
imbricate, green, glabrous. Outer phyllariestriangular, 2.5 —4.2 x 2 -3 mm. Median phyllaries|anceol ate or |anceol ate-
oblong, 5 — 6.5 x 3.2 — 3.8 mm. Inner phyllaries oblong, ca. 9.5 — 10 x 25 — 3.2 mm, margins membranous.
Appendages concealing basal to median parts of phyllaries, triangular, moderately imbricate, white; cilia numerous, 4 —
10 on each side, 1 —2 mm long, narrowly triangular. Flowers white; corolla of central florets hermaphroditic, ca. 10 mm
long, corolla tube ca. 4 mm long, 20 — 25 centra florets in each capitulum; corolla of peripheral florets without
staminodes, radiant, ca. 22 mm long, corolla tube ca. 14 mm long, 6 lobed, lobes lanceolate, ca. 3.5-4.5 mm long, 8 —
10 peripheral florets in each capitulum. Achenes oblong-lanceolate, 5.2 — 5.5 mm long, ca. 2.3 mm wide, brownish,
glabrous, hilum latera, yellow, ca. 2.6 — 2.8 mm long, apically rounded. Pappus persstent, multiseriate, scabrous,
whitish, 5.2 — 5.6 mm long, innermost series not longer than others.
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3. 2. Examined specimen

Paratype: Iran, Prov. Khorasan, Fariman, Bakherz, 1900 m, 15. 5. 1984, Ayatollai & Mahvan 11097 (FUMH!),
Figure 2.

FLORA OF KHORASAN (IRAN]
MASHHAD UNIVERSITY HERBARIUM

Nuo. 11097 Fam.
Prov. Khorasan, Fariman, Bakherz
Al 1900 m Date. 1551984

Leg. Avatollal and Mahvan

Figure 2. Paratype of Cyanus persicus. (A) capitulum, (B) habit. Scale A =5mm, B=2cm

3. 3. Etymology
The specific epithet is ancient named after the country Iran, where the new speciesis collected.

3. 4. Taxonomic and distributional remarks

Cyanus persicus is arare endemic to W Iran and grows in field around Razan in Hamedan Province, W Iran
(Figure 3). It is similar to C. depressus in the indumentum of habit and shape and size of involucre (Figure 4), but
differs from it by some important characters (Table 1) such as median stem leaves internodes 46 cm long, acute at
apex (vs. internodes 0.5 — 1 cm long, mucronate at apex), upper stem leaves internodes 1 — 3.5 cm (vs. 0.2 — 0.5 cm)
long, peduncle up to 5 cm long or subsessile (vs. sessile or subsessile), central floret white (vs. violet), peripheral floret
white (vs. blue), anther tube white (vs. deeply violet), appendages white (vs. brown or deeply brown), and also achenes
glabrous (vs. puberulous), Figure 4.
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Figure 3. Digribution of Cyanus persicus (star) of Iran.
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Figure 4. (A) close up of capitulum of C. depressus, (B) close up of capitulum of C. persicus, type of Cyanus depressus
(M.Bieb.) Sojék, provided by LE. Scale A andB =5mm, C=2cm.
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Table 1. Morphological comparison of Cyanus persicus and C. depressus.

C. persicus C. depressus

Central floret color white violet

Peripheral floret color white blue

Anther tube color white deeply violet

Appendages color white brown or deeply brown

Achenes glabrous puberul ous
4. Key to the genus Cyanus in Iran
= Y 001U PP PP PRPY1
LI - PEIENNIAl ... oo e e e e e e e e e e e e e 4
2a - Upper stem leaves linear or linear-filiform; involucre 5 — 10 mm wide; cilia 0.5 — 1 mm long; pappus 2 — 3 mm
o] T TR PV VDTRIRPRPRPRPRPIN G < o = (80
2b - Upper stem leaves lanceolate-linear or oblong-linear; involucre (8-) 10 — 15 (-17) mm wide; cilia 1 — 2 (—=3) mm
[ONG; PAPPUS S — 8 MM TONG. .. ettt et e e e e et e et et et e et e e e e e 3
3a - Peripheral floret blue; central floret violet; achenes puberulous..........ccoeevvvieiiiiii e e C. depressus
3b - Peripheral floret white; central floret white; achenes glabrous.............cooovvieiiiiiii, C. persicus
4a - Flowering Central; SO EECL. .. ... ..t e e e e e e C. triumfettii
4b - Flowering latera; stem ascending or ascending-arcuateto decumbent............ooieniiiniiiic i e 5
5a - Median stem leaves pinnatifid or pinnatisect; involucre 12 — 15 mmwide..........ccccoveveiiieeinnnn C. elbrusensis

5b - Median stem leaves entire or dentate or with few coarse teeth; involucre 15 — 20 mm wide.....C. cheiranthifolius
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Abstract

In this study, Dictyna uncinata Thorell, 1856 collected from Central Anatolia Region of Turkey is reported as
new species for Turkish araneofauna. Distribution of species and detailed photographs of the copulatory organs of
both sexes are presented.

Key words: Araneofauna, Cribellate, Distribution

Dictyna uncinata Thorell 1856, Tiirkiye oriimcek faunasi i¢in yeni bir kayit
(Araneae; Dictynidae)

Ozet

Bu ¢alismada Tiirkiye’nin i¢ Anadolu Bélgesinden toplanan Dictyna uncinata Thorell, 1856, Tiirkiye oriimeek
faunasi i¢in yeni bir tiir olarak rapor edilmektedir. Her iki eseye ait {ireme organlarmin detayli fotograflar1 ve tiiriin
dagilim1 verilmistir.

Anahtar kelimeler: Araneofauna, Dagilim, Kribellat
1. Giris

Dictynidae O. Cambridge, 1871 mensuplar1 kribellat ya da kribellumlari indirgenmis, ii¢ tarsal tirmakli,
entelijin, sekiz ya da alt1 gzl U kiiglk boylu ériimceklerdir (Jocqué ve Dippenaar-Schoeman, 2006). Familya mensuplari
Diinya genelinde dagilim gostermekle birlikte giincel 51 cins, 571 tiiriin tropiklerden ziyade iliman bdlgeleri tercih
ettikleri bilinmektedir (Patnick, 2012).

121 tirle familyanin en kalabalik cinsi Dictyna Sundevall, 1833diir. Erkeklerde bas bolgesinin dikkate deger
bicimde yiiksek olmasi; gozlerin iri, yan gozlerin birbirlerine yakin, orta gozlerin ise genis bir dortgen olusturacak
sekilde konumlanmasi; clypeusun yiiksek olusu; erkeklerde embolusun basal ya da sub apikal konumlu, ince uglu, disi
vulvasinin ise V seklinde olmasi cinsin baslica tanisal 6zelliklerindendir (Lehtinen, 1967; Almquist, 2006).

Dictyna’ya ait Tiirkiye’den ilk kayit Kulczyiski (1903)’e aittir. Yazar bu ¢alismasinda Eskisehir ilinden D.
arundinacea (Linnaeus, 1758), Bursailinden ise D. latens (Fabricius, 1775) tiirlerini kaydetmistir. Cinsin Tiirkiye’den
bilinen diger iki tiirii D. civica (Lucas, 1850) ve D. puslla Thorell, 1856’dir (Bayram vd., 2012). D. civica Artvin, D.
pusillaise Nigde ilinden bilinmektedir (Topgu vd., 2007; Marusik vd., 2011).

Bu ¢aligmanm amaci Dictyna uncinata Thorell, 1856 tiiriinii Tiirkiye 6riimcek faunasi igin yeni bir kayit olarak
vermektir. Tiirlin her iki eseyine ait genel goriiniim ve lireme organlarmin fotograflart metin icerisinde verilmis ve
cinsin Tiirkiye’den bilinen diger tiirleriyle mukayese edilmistir.

) Corresponding author / Haberlesmeden sorumlu yazar: Tel.: +902223350580/4705; Fax.: +902223350580; E-mail: sozkutuk@gmail.com
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2. Materyal veyontem

Incelenen ornekler Tiirkiye’nin farkli illerindeki meseliklerin tabaninda birikmis yaprak dékiintiilerinin 6x6
mm goz a¢ikhiina sahip elek vasitasi ile elenmesi neticesinde toplanmustir (Sekil 1). %70°1ik etil alkole alinan Srnekler
Anadolu Universites Zooloji Miizesine (AUZM) tagmip, korunmaya alinmigtir.
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Sekil 1. Calisma alan1 u Ankara v Eskisehir w Kirklareli
Figure 1. Study area u Ankara v Eskigehir w Kirklareli

Tiirlerin teshisleri Leica SSAPO marka stereomikroskop vasitasi ile Almquist (2006) tarafindan tanimlanan
erkek ve disi iireme organlarim yapisal ozelliklerine dayanilarak yapilmis, ilgili terminolojide yine ayni yazarin
ifadeleri kabul edilmistir. Gerekli viicut kisimlarmin fotograflanmasinda Leica DFC295 kamera kullanilmig ve 2-10
adet arasinda ayn1 ¢erceveden farkli odak noktalarina gore ¢ekilen fotograflar daha sonra “Combine ZP-Resim Yigma
Yazilim1” kullanilarak en net fotograf elde edilmeye calisilmistir. Fotograflarn Photoshop CS2 yazilimi ile
diizenlenmesinin ardindan, Corel-DRAW X3 V.13 yazilimi kullanilarak levhalar hazirlanmistir. Metin igerisinde
verilen tim 6lgtim birimleri milimetre cinsindendir.

3. Bulgular

Familya Digtynidae O. Cambridge, 1871
Carsaf Ag Oriimcekleri

Dictyna Sundevall, 1833
D. Sundevall [Sundevall, 1833 icerisinde; sf. 16. Tip turd D. arundinacea (Linnaeus, 1758)]

Dictyna uncinata Thorell, 1856 Sekil 2-9

Incelenen Ornekler. Ankara ili: 343 2 929, Yenimahalle Ilgesi, Dodurga Koyii (40°026.01"K;
32°3523.78"'D), 05.06.2012, M. Elverici & K.B.Kunt leg. Eskisehir ili: 1 Q, Sivrihisar ilgesi, Bahkdami
(39°12'8.00"K; 31°38'42.00"D), 08.07.2012, R.S. Ozkiitik leg. Kirklareli ili: 1 4 3 29, Vize Ilgesi, Kiyikdy, Selvez
Koyu (41°39'19.98"K; 28° 511.91"D), 27.07.2011, K.B.Kunt leg.

Betimleme. Olcimler (3/9): Toplam uzunluk 2.45/2.06 Karapaks 1.20/0.61 uzunluk, 0.90/0.73 genislik,
0.50/0.38 bas kismmin genisligi, 0.12/0.06 clypeus uzunlugu Abdomen 1.25/1.45 uzunluk 0.85/1.06 genislik
Cymbium (&) 0.55 uzunluk, 0.35 genislik, 1.57 uzunluk/genislik oram1 1. bacak segmentleri femur 0.83/0.64,
patellat+tibia 0.72/0.59, metatarsus 0.51/0.40, tarsus 0.43/0.31.

Karapaks erkekte agik, disilerde koyu kahverengi (Sekil 2, 3). Disilerin bas bolgesinde seyrek dagilmis ince
beyaz tiyler dikkat ¢eker derecede. Erkeklerde karapaksin gogiis bolgesi, disilerinkine oranla daha genis ve bas bolgesi
bariz bir sekilde yiiksek (Sekil 2, 4 ve 5). On orta ve arka orta gozler dairesel. On orta gozler birbirlerine yakin, arka
orta gozler arasindaki mesafe kendi ¢aplarinin neredeyse bir buguk kati (Sekil 6). Sternum kalp seklinde, kahverengi.
Labium Gggenimsi, kahverengi. Kdliserler koyu kahverengi, ortada icbikey. Bu igbikeylik erkeklerde ¢ok beirgin
(Sekil 4).

Abdomen disilerde daha oval, erkeklerde daha koyu renkli bununla beraber dorsalde siyahimsi kahverengiden,
sarimsimsi kahverengine degisebilen renkleri barindiran desenlerle kapli. Her iki eseyde de abdomenin dorsalinde, orta
hat boyunca, abdomenin hemen hemen ilk yarisina ulagabilen siyahimsi kahverengi desen ortak ve belirgin. Bunun
devaminda abdomenin arka yariminin ortalarinda 6ndeki desenle ayni renkte ters yamuk seklinde bir baska desen daha
mevcut. Dorsalden bakildiginda 6rlii memeleri bolgesi hari¢ abdomenin diger kenarlar1 kahverengi (Sekil 2, 3).
Abdomenin ventrali erkeklerde dahakoyu olmakla beraber kahverengi (Sekil 2, 3). Kribellum mevcut ve béliinmemis.
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Sekil 2-9. Dictyna uncinata. Erkek, habitus (2) Disi, habitus (3) Karapaks, gz bolges ve keliserler (4) Karapaks,
yandan goriiniis (5) Gozler, 6nden goriiniis (6) Erkek palpi, yaklagik ventral goriiniis (7) Epijin, sirasi ile ventralden (8)
ve dorsalden (9) goriiniis Kisaltmalar C Konduktor cd giftlesme kanallart co giftlesme agikligr ct ktenidyum pt palpal
tibya r reseptakulum rta retrolateral tibyal apofiz T tegulum Olgiim cizgileri 2, 30.25 mm 7 0.1 mm 8, 9 0.05 mm

Figures 2-9. Dictyna uncinata. Male, habitus (2) Female, habitus (3) Carapace, eyes region and chelicerae (4)
Carapace, lateral view (5) Eyes, anterior view (6) Male palp, nearly ventral view (7) Epigyne, ventral (8) and dorsal (9)
view respectively Abbreviations C conductor cd copulatory ducts co copulatory opening ct ctenidium pt palpal tibia r
receptaculum rta retrolateral tibial apophysis T tegulum Scalelines 2, 30.25mm 7 0.1 mm 8, 9 0.05 mm

Bacaklar kahverengimsi. 1. ve 2. yiiriime bacaklarinin femurlar1 diger segmentlere oranla daha koyu. 4.
yiirlime bacaklarinin metatarsuslarinda tek sira halinde dizilmis 10-12 kildan olusan kalamistrum mevcut.

Erkeklerde palpal tibyanin boyu eninden uzun. Tibyanimn retrolateralinde g¢eki¢c basi seklinde kuvvetlice
gelismis bir apofiz mevcut (retrolateral tibyal apofiz). Apofizin boyu eninden uzun, ktenidyumlu; ktenidyum uzun ve
ucu siyah. Tegulum siyah ve genis. Embolus ipliksi. Kondiiktér masif, siyah, kuvvetlice sklerotize olmus ve ucu
biikiilerek ventrale dogru yonelmis (Sekil 7).
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Epijin V seklinde. Reseptakulumdan paralel bir sekilde ayrilan ciftlesme kanallar1 birbirlerinden gittikce
uzaklagtyorlar. Uglari silindirik ve biikiilmiis (Sekil 8 ve 9).

3.1. Dagihm

Platnick (2012)’ye gore Palearktik bolgede dagilim gosteren D. uncinata’nin Tiirkiye’nin dogu komsularindan
Azerbaycan ve Giircistan’dan kaydi bilinmektedir (Otto ve Dietzold, 2006). Tiirtin Avrupa genelindeki ayrintili dagilimi
ise Helsdingen (2012) tarafindan s6yle bildirilnistir: Almanya, Avusturya, Bosna-Hersek, Belarus, Belgika, Bulgaristan,
Cek Cumhuriyeti, Danimarka, Estonya, Finlandiya, Fransa, Hirvatistan, Hollanda, ingiltere, irlanda, Ispanya, Isvec,
Isvicre, Italya, Letonya, Lihtenstayn, Litvanya, Liiksemburg, Macaristan, Makedonya, Moldovya, Norveg, Polonya,
Portekiz, Rusya Federasyonu (Avrupa kismi ile Kaliningrad bolgesi), Slovakya, Slovenya, Ukrayna, Yunanistan.

3.2. Karsilagtirma

D. uncinata, Tirkiye’den bilinen diger Dictyna tirlerinden kribellum, abdomina desenlenme ve Ureme
organlarinm morfolojisi itibariyla kolaylikla ayirt edilebilmektedir. Halihazirda kayith dort Dictyna turiinden sadece D.
latens tiiriinde kribellumun boliinmiis, ¢ift parcali oldugu hatirlanirsa tiirler arasinda kolaylikla ayrim yapabilmek
mimkin olacaktir. D. arundinacea ve D. civica’da retrolateral tibyal apofizin eni ve boyunun hemen hemen esit olusu
karakteristik iken; D. pusilla’nin retrolateral tibyal apofizinde, D. uncinata’ninki gibi boy enden fazladir. Bununla
beraber D. pusilla’nin palpal tibyasinin eni boyundan biiyiiktiir. Disi tireme organlar1 arasindaki farkliliklar ve tiirlerin
abdominal desenlenme farkliliklar1 i¢in bakiniz Almquist (2006), Nentwig vd. (2012).

Tesekkiir

Bu ¢alisma, Anadolu Universitesi Arastirma Fonu (Proje No: 1001F31) ile Bulgaristan Egitim ve Bilim
Bakanlig1 (Proje No: DVUO01-116) tarafindan desteklenmistir.
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Abstract

This study, carried out between 2002 and 2011, presents the vascular plant flora of the cost of Mudanya
Didtrict (Bursa province, South Marmara). A total of 252 taxa belonging to 55 families and 181 genera were
determined. The distribution of phytogeographic elements is as follows: 58 (23 %) Mediterranean, 17 (6.8 %) Euro-
Siberian, 2 (0.8 %) Irano-Turanian and 175 (69.4 %) pluriregional or unknown. According to the number of taxa, the
richest families are Asteraceae (43), Poaceae (33), Chenopodiaceae (12), Caryophyllaceae (12), Brassicaceae (11),
Apiaceae (11) and the richest genera are Atriplex L. (6), Euphorbia L. (5), Crepis L. , Plantago L., Veronica L.,
Cyperus L. (4), Rumex L., Papaver L., Geranium L., Hypericum L., Inula L. and Echium L. (3). Four endemic taxa
(Campanula lyrata Lam. subsp. lyrata, Verbascum bombyciferum Boiss., Ballota nigra L. subsp. anatolica P. H. Davis,
Lavandula stoechas L. subsp. cariensis (Boiss.) Rozeira), and one rare taxa (Pancratium maritimum L.) were
determined in the study area. Furthermore, factors affecting vascular plant diversity of the sudy area were given.

Key words: Seashore vascular plants, Coastal dunes, Mudanya district, Bursa, South Marmara

*

Mudanya (Bursa, Giney Marmara) Sahilinin Vaskiler Bitkileri

Ozet

2002 ve 2011 yillar1 arasinda yapilmis bu ¢aligma Mudanya ilgesi (Bursa, Giiney Marmara) sahilinde yetigen
vaskiiler bitkileri icermektedir. Alandan 55 familya, 181 cinse ait toplam 252 takson teshis edilmistir. Taksonlarin
fitocografik elementlere gore dagilimi 55 (% 22) Akdeniz, 17 (% 6.8) Avrupa-Sibirya, 3 (% 1.2) Iran-Turan ve 175 (%
70) cok bolgeli ya da bolgesi bilinmeyenler seklindedir. Takson sayisina gére en zengin familyalar; Asteraceae (42),
Poaceae (33), Chenopodiaceae (12), Caryophyllaceae (12), Brassicaceae (11), Apiaceae (11) olup en zengin cinder ise
Atriplex L. (6), Euphorbia L. (5), Crepis L. , Plantago L., Veronica L., Cyperus L. (4), Rumex L., Papaver L.,
Geranium L., Hypericum L. ve Echium L. (3)'dur. Alanda 4 endemik (Campanula lyrata Lam. subsp. lyrata,
Verbascum bombyciferum Boiss., Ballota nigra L. subsp. anatolica P. H. Davis, Lavandula stoechas L. subsp. cariensis
(Baiss.) Rozeira) ve bir nadir takson (Pancratium maritimum L.) belirlenmistir. Ayrica, ¢aligma alaninin vaskiiler bitki
cesitliligini etkileyen faktorler verilmistir.

Anahtar kelimeler: Sahil vaskiiler bitkileri, Kiyt kumullari, Mudanya, Bursa, Gliney Marmara

1. Introduction

Coastal regions are very special areas due to having unusual ecological conditions (i. e. excessive salinity,
drought) and the vascular plants which were adaptated to these conditions are grown in these areas. Bursa province has
along beach which continues to Y aova province at south of Marmara Sea. A part of 55 km long and 10 km wide of the
coast included in Mudanya Didtrict. This part of the coast isless rugged and its elevation varied from 80 to 125 metres.

) Corresponding author / Haberlesmeden sorumlu yazar: Tel.: +902242941878; Fax.: +902242941878; E-mail: ruziyeg@uludag.edu.tr
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1.1.Geography of the Sudy Area

Mudanya is situated between 28°-29°E longitude and 40°-41° N latitude in Marmara Region and it is limited
with Gemlik District at east, Karacabey Didtrict at west, Gemlik Gulf at north and Bursa at south (Figure 1). The
Mudanya Mts, lied from Gemlik to Esence (Eskel) Gulf, occurs a barrier between Bursa Plateau and Marmara Sea. The
highest point of study areais Uskiip Hill (600 m) and its important water supply is Nilifer Stream (Enginalp, 1983). It
islocated in Mediterranean phytogeographical region and A2 (A) square according to the grid system used in the Flora
of Turkey (Davis, 1965-1985).

MARMARA SEA ""%

¢ Daabuilals
.,

Figure 1. Map of the study area and its surroundings

1.2.Geology, Climate and Vegetation of the Sudy Area

The main substrate of the study area is congtituted of neogenic sedimentary masses i.e. sandstones, marls,
limestones (Anonym, 1995). Since a meteorological station is not present in the study area, the climatic data obtained
from the meteorological gation of Gemlik Didtrict, the closest station to Mudanya, were used (Anonym, 1974).
According to these data, annual mean temperature is 14.9°C, annual rainfall is 691 mm. The study areais included in
Mediterranean climate on the basis of Emberger’ s drought index (S=2.1) and the area belongs to the less-rainy subtype
of Mediterranean bioclimatic zone in term of pluviothermic coefficient (Q=90.2) (Akman, 1990). The ombrothermic
climate diyagram of Gemlik was drawn according to Walter et al. (1975) and given in Figure 2.

There are mainly two vegetation types in the study area. The cost between Altintag and Yaligiftlik is very
narrow and it occurs stones or rocks. On the other hand, the cost between Esence Gulf and Mesudiye lies as rather
broad dunes. The coastal region is characterized by halophytic vegetation consists of Atriplex spp., Beta maritima L.,
Salsola tragus L., Suaeda altissma (L.) Pall., Polygonum maritimum L., Erygium maritimum L., Otanthus maritimus
(L.) Hoffmanns, Inula viscosa (L.) Aiton, Cakile maritima Scop., Polycarpon tetraphyllum L., Euphorbia peplis L. and
E. terracina L.

Dry forest vegetation, from behind of the cost to 100 m, is characterized by Pinus nigra Arn. subsp. nigra var.
caramanica (Loudon) Rehder, P. brutia Ten., Quercus infectoria Oliv. subsp. infectoria, Q. pubescens Willd. and
Juniperus foetidissma Willd. Some maquis e ements, such as Laurus nobilis L., Arbutus andrachne L., Phillyrea
latifolia L., Quercus coccifera L., Pistacia terebinthus L. subsp. palaestina (Boiss.) Engl., Cistus salvifolius L., Rhus
coriaria L., and Sarcopoterium spinosum L. are dominant under these forests. Moreover, olive fields occupies large
areas in where damaged maquis and dry forests because olive industry is one of the important livelihoods for the local
puplic.
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Figure 2. Ombrothermic diagram of Gemlik (Bursa) meteorological station.
a Station name, b: Station atitude (m), c: The measuring period for temperature (year), d: The measuring period for precipitation (year), e Annual

mean temperature (°C), f: Annual mean precipitation (mm), i: Months with an absolute minimum below 0 °C, g: Precipitation curve, h: Temperature
curve, k: Mean minumum temperature of the coldest month (°C), m: Absolute minimum temperature (°C).
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1.4. Importance of the Study Area

Many parts of Bursa province have been studied floristically by various researchers (Kaynak and Tuyji, 1991,
Giinay Daskimn and Kaynak, 2006, Kaynak et al., 2008, Daskin and Kaynak, 2010 a, b, Ozen 2010, Erdogan et al.,
2011). However there isonly one studies, conducted in Y enikdy (Karacabey district), about vascular plants grown at the
seashores of Bursa (Uslu and Gehu, 1991). Therefore, | belive that this study is contributed to the costal flora of Bursa
province. Furthermore, the study area is adjacent to Kocagay Delta which is one of the 122 Important Plant Areas (IPA
No: 17) in Turkey defined by Ozhatay et al. (2003) and has “Emergency” status for conservation priorities (Figure 1).
Since both areas are similar in terms of ecological conditions and floristic elements, determining of vascular plantsin
Mudanya cost is important for conservation actions in the future.

2. Materials and methods

This study based on 800 herbarium speciemens collected from the study area between April 2002 and
September 2011. These speciemens were identified with the help of the following literature; Davis (1965-1985), Davis
et al. (1988), Guner et al. (2000), Tutin et al. (1964-1980), Secmen and Leblebici (1997), Kaynak et al. (1996), Kaynak
et al. (2008). All the plant specimens were stored at the Herbarium of Uludag University, the Faculty of Arts and
Sciences, Biology Department (BULU).

In the floristic list, families, genera and species were arranged in alphabetic order. The author’s abbreviations
were checked by The International Plant Name Index (2005) (http://www. ipni. org). After the species name and
authors  abbreviations, the floristic list gives the number of localities, habitats, herbarium accession numbers,
phytogeographical regions, threstened categories of endemic and rare taxa (Ekim et a., 2000), and life forms. An
asterik preceding a plant name indicates a new record for the A2 square (Yildirrmli, 1999; Ozen, 2010). Life form
categories were determined according to Raunkiaer (1934).

The abbreviations used in the article are listed as follows: Ch.: Chamaephytes, Crp.: Cryptophytes; E. Medit.:
East Mediterranean Element; End.: Endemic to Turkey; Euro-Sib.: Euro-Siberian Element; Hcrp: Hemicryptophytes;
Ir.-Tur.: Irano-Turanian Element; LC: Least Concern; Medit.: Mediterranean Element; NT: Near Threatened; Ph.:
Phanerophytes; R. Daskin: Ruziye Dagkin; Th.: Therophytes; VU.: Vulnerable.

List of locationsin the study area

1. Bursa: Mudanya; Sogiitpinar-Esence Village, 31.07.2002, R. Daskin
2. Mudanya; Egerce-Sogiitpinar Village, Dagkin, 11.08.2002, R. Dagkin
3. Mudanya; cost of Egerce, Dagkin, 11.08.2002, R. Dagkin

4. Mudanya; cost of Mesudiye Village, 11.08.2002, R. Dagkin

5. Mudanya; cost of Sogiitpinar Village, 26.05.2003, R. Dagkin
6. Mudanya; Sogiitpinar-Egerce Village, 26.05.2003, R. Dagkin
7. Mudanya; Esence-Y agiftlik Village, 26.05.2003, R. Dagkin
8. Mudanya; cost of Yaligiftlik, 01.10.2011, R. Dagkin

9. Mudanya; cost of Esence, 23.05.2004, R. Dagkin

10. Mudanya; Esence-Yaligiftlik Village, 10.08.2004, R. Daskin
11. Mudanya; cost of Zeytibagi, 01.10.2011, R. Daskin

12. Mudanya; Zeytinbagi-Mudanya, 01.10.2011, R. Dagkin

13. Mudanya; cost of Altintas, 13.06.2011, R. Dagkin

14. Mudanya; cost of Giizelyali, 13.06.2011, R. Dagkin

15. Mudanya; Kumyaka-Zeytinbagi, 13.06.2011, R. Daskin

16. Mudanya; Egerce- Sogiitpinar Village, 05.09.2011, R. Daskin
17. Mudanya; Egerce-Mesudiye Village, 07.09.2011, R. Dagkin
18. Mudanya; Egerce-Esence Village, 07.09.2011, R. Dagkin

19. Mudanya; Mudanya-Kumyaka, 08.10. 2011, R. Dagkin

20. Mudanya; Burgaz-Altintas, 13.06.2011, R. Dagkin

3. Resaults and discussion

800 plant specimens were collected from area between 2002 and 2011. As aresult of the identification of these
specimens, 252 taxa belonging to 55 families and 181 genera were determined. Two taxa were from the Pteridophyta
division, 250 taxa were from Spermatophyta division. Of these, 208 taxa were Dicotyledonae and 42 taxa were
Monocotyledonae. Only four taxa were endemic and endemism rate of the areawas low (1.6 %).

Thefloristic results obtaneid from this study were compared with those of studies carried out in nearby regions
(Armutlu, Uluabat Lake, Sile and Catalca). Medit. elements with 58 taxa (23 %) were found as the most common
phytogeographical e ements followed by the Euro.-Sib. with 17 taxa (6.8 %) and Ir.-Tur. elements with 2 taxa (0.8 %).
175 taxa (69.4 %) were pluriregional or phytogeographically unknown. In all studies, the number of the Medit. e ements
is higher than other elements. This can be explained by these areas are located in the Medit. region and Medit. climate
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prevailsin the areas. When the areas were compared in terms of endemism, the rate of endemic plantsin Uluabat Lake
and Armutlu is higher than those of the other areas. This can be explained with the influence of excession urbanization
in Mudanya, Sile and Catalca (Table 1).

According to number of taxa, the largest families in the area are Asteraceae (43), Poaceae (33),
Chenopodiaceae (12), Caryophyllaceae (12), Brassicaceae (11) and Apiaceae (11). The comparison of the richest
families and genera with neighbouring areasis given in Table 2. Asteraceae, Fabaceae, Lamiaceae and Poaceae that are
largest families in Flora of Turkey, are placed in first fifth rank in all areas except for Mudanya Didtrict. In the study
area, Caryophyllaceae and Chenopodiaceae are placed among first fifth rank families. Although Trifolium, Vicia,
Lathyrus, Medicago, Veronica and Ranunculus are the richest genera in the areas, Atriplex, Euphorbia, Crepis,
Plantago and Cyperus are therichest generain Mudanya District. This situation can be as a result of the study area has
different microclimatical and edafical conditions.

Table 1. A comparison between the present study and other studies according to the total number of taxa,
phytogeographical distribution (%) and endemism (%)

Research area Total taxa | Medit. Euro-Sib. | Ir.-Tur. Pluriregiona Endemism
Mudanya/Bursa 16
(This study) 252 23 6.8 0.8 69.4

Uluabat Lake/Bursa 3.55
(pers. com.) 675 21.3 14.0 1.4 63.3

Armutlw/Yaova 3.6
(Kaynak, 1997) 906 23.1 15.1 13 60.5

Sile/Istanbul (cited from --
Akaydin et al., 2011) 440 19.0 17.2 15 62.3

Catalca /Istanbul 157
(Geng and Ozen, 2007) 444 20.9 19.4 0.5 59.2

The distribution of taxa in the study area according to life forms are as follows: therophytes (44.4%),
hemicryptophytes (31.3 %), cryptophytes (13.4 %), phanerophytes (7.9 %), and chamaephytes (3.0 %). As stated by
Akman et al. (2000), therophytes and hemicryptophytes are the most common life formsin areas where a Mediterranean
climate isdominant. Life form spectrum of the study area supports this opinion.

Table 2. A comparison between the present study and other studies in terms of therichest families and genera.

Research area Families Genera

Asteraceae (43), Poaceae (393,
Mudanya/Bursa Chenopodiaceae (12), Caryophyllaceae (12), | Atriplex (6), Euphorbia (5), Crepis (4),
(This study) Brassicaceae (11), Apiaceae (11) Plantago (4), Veronica (4), Cyperus (4)

Uluabat Lake/Bursa
(pers. com.)

Asteracezae (74), Fabaceae (67), Lamiaceae
(47), Poacese (41), Brassicaceae (28),
Apiaceae (27)

Trifolium (19), Ranunculus (12),
Medicago (11), Vicia (10), Rumex (9)

Armutlu/Yalova
(Kaynak, 1997)

Asteraceae  (123), Fabaceae  (91),
Brassicaceae (49), Poaceae (45), Lamiaceae
(44

Trifolium (22), Vicia (14), Ranunculus
(13), Verbascum (11), Geranium (10)

Sile/Istanbul (cited from
Akaydm et al., 2011)

Fabaceae (59), Poaceae (46), Asteracese
(45), Lamiaceae (33), Brassi caceae (13)

Trifolium (21), Ranunculus (10),
Lathyrus (7), Vicia, Centaurea (4)

Catalca /Istanbul
(Geng and Ozen, 2007)

Asteracezae (60), Fabaceae (49), Lamiaceae
(25), Rosaceae (23), Poaceae (20)

Trifolium (11), Geranium (8), Veronica,
Vicia, Salvia (7)

3.1. Factors Affecting Vascular Plant Diversity of the Study Area

Urbanization, excessive construction, and partially grazing are the main factors for damages to plant diversity
in the area. Mudanya (Glizelyal1), Burgaz, Kumyaka, Altintas, Zeytinbag: (Trilye) have completely urbanized and the
cost of these areas have conspiciousy narrowed (Figure 3). On the other hand, Yaligiftlik, Esence, Sogiitpmnar, Egerce
and Mesudiye are under excessive construction pressure. The construction of summer resorts, pensions and sheds for
summer tourism on both coastal region and slopes behide of the cost is the most important problem in these aress.
Grazing is a less important factor than the others and only effective in the cost of Ségiitpimar and Mesudiye.

These factors have been limited habitats of the plants and their populations have decreased. Especially
Pancratium maritimum L., known as Sand lily, is very important. The species is not endemic, but included in VU
category (Ekim et al., 2000). Although, it is distributed on dunes of the costs of Marmara, Black Sea and Meditternean
in Turkey, the habitats of the species have been damaged because of tourism and its relative activities (Figure 4).
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Appendix

Florisgtic List

PTERIDOPYHTA

1. Equisetaceae

Equisstumtelmateia Ehrh., 2, on dunes, BULU 14674, Crp.

2. Hypolepidaceae

Pteridium aquilinum (L.) Kuhn, 5, on dunes, BULU 18070,
Crp.

SPERMATOPHYTA

ANGIOSPERMAE

DICOTYLEDONEAE

3. Amar anthaceae

Amaranthus albus L., 2, on dunes, BULU 14665; 8, in stony
places, BULU 33564, Herp.

A. retroflexus L., 2, on dunes, BULU 14664, Th.

4. Anacar diaceae

Pistacia terebinthus L. subsp. palaestina (Boiss.) Engl., 2, on
rocks, BULU 14680; 6, on rocks, BULU 23151, E.
Medit., Ph.

Rhus coriaria L., 1, on rocks, BULU 14631; 11, on slopes,
BULU 33603, Ph.

5. Apiaceae (Umbdlifer ag)

Crithmum maritimumL., 1, on rocks, BULU 14639, Hcrp.

Daucus guttatus Sm., 1, on dunes, BULU 14638; 6, on dunes,
BULU 23156, Th.

Eryngium campestre L. var. virens Link, 17, on dunes,
BULU 33499, Herp.

E. maritimum L., 6, on dunes, BULU 23154; 8, in stony
places, BULU 33570, Herp.

Foeniculum wulgare L., 11, on sopes, BULU 33590; 12, in
stony places, BULU 33614, Herp.

Oenanthe pimpineloides L., 11, on slopes, BULU 33594,
Hcrp.

Pastinaca sativa L. subsp. urens (Req. ex Godron) Celak.,
15, on rocks, BULU 33463, Herp.

Pseudorlaya pumila Grande, 5, on dunes, BULU 18079,
Medit., Th.

Smyrnium olusatrum L., 13, on rocks, BULU 33432, Medit.,
Hcrp.

Tordylium apulum L., 4, on dunes, BULU 18064; 13, on
dunes, BULU 33429, Medit., Th.

Torilis arvensis (Huds)) Link subsp. neglecta (Spreng.)
Thell., 13, on rocks, BULU 33430, Th.

6. Araliaceae

Hedera helix L., 11, on dopes, BULU 33609, Ph.

7. Asclepiadaceae

Cionura erecta Griseb., 5, on dunes, BULU 18091; 13, on
rocks, BULU 33415, Hcerp.

Cynachum acutum L. subsp. acutum, 1, on dunes, BULU
14607, Hcrp.

8. Aster aceae (Compositae)

* Andryala integrifolia L., 6, on dunes, BULU 23160, Medit.,
Hcerp.

Anthemis altissima L., 15, in stony places, BULU 33450, Th.

A. tinctoria L. var. euxina (Boiss) Grierson, 1, on dunes,
BULU 14634; 6, on dunes, BULU 23167; 11, on slopes,
BULU 33596, Herp.

A. tomentosa L. subsp. tomentosa, 1, on dunes, BULU 14636;
6, on dunes, BULU 23168, E. Medit., Herp.

Bellis sylvestris Cirillo, 19, on dunes, BULU 33624, Medit.,
Hcerp.

Cardopatium corymbosum (L.) Pers., 6, on rocks, BULU
23157, Medit., Herp.

Carlinalanata L., 16, on dunes, BULU 33475A, Medit., Th.

Carthamus dentatus Vahl ., 6, on dunes, BULU 23163, Th.
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C.lanatus L., 11, on slopes, BULU 33610, Th.

Centaurea soldtitialis L. subsp. soldtitialis, 11, on dopes,
BULU 33611B, Th.

C. spinosa L. var. spinosa, 6, on dunes, BULU 23158; 17, on
dunes, BULU 33493, Ch.

CichoriuminthybusL., 6, on dunes, BULU 23162, Hcrp.

Cirsum vulgare (Savi.) Ten.,, 16, on dunes, BULU 33471,
Herp.

Chondrilla juncea L. var. juncea, 16, on dunes, BULU
33481A, Hcrp.

Conyza bonariensis (L.) Cronquist, 16, on dunes, BULU
33480; 15, in wet places, BULU 33469, Th.

C. canadensis (L.) Cronquist, 16, on dunes, BULU 33478;
14, in stony places, BULU 33622, Th.

Crepis sancta Babc., 3, on dunes, BULU 18039; 5, on dunes,
BULU 18087, Th.

C. setosa Hdll., 2, on dunes, BULU 14661, Euro.-Sib., Th.

C. vesicaria L., 1, on dunes, BULU 14616; 7, on dunes,
BULU 23169, Medit., Th.

C. zacintha (L.) Babc., 19, in stony places, BULU 33626, Th.

Echinops viscosus DC. subsp. bithynicus (Boiss.) Rech. fil.,
15, on dunes, BULU 33472, Herp.

Helichrysum stoechas Moench subsp. barrdieri (Ten.)
Nyman, 1, on rocks, BULU 14646; 11, on slopes,
BULU 33583, Herp.

Heminthoteca echioides (L.) Holub, 11, on dopes, BULU
33592, Th.

Hedypnois cretica (L.) Dum.-Cours., 13, in stony places,
BULU 33428, Medit., Herp.

Inula graveolens Desf., 11, on dopes, BULU 33598, Th.

I. viscosa (L.) Aiton, 6, on dunes, BULU 23164; 8, in stony
places, BULU 33559; 12, on dopes, BULU 33613,
Medit., Herp.

I. vulgaris Trevis., 11, on slopes, BULU 33611A, Herp.

Lactuca serriola L., 11, stony slopes, BULU 33602, Euro.-
Sib., Herp.

Matricaria chamomilla L. var. recutica (L.) Grierson, 13, on
dunes, BULU 33419; 15, in wet places, BULU 33451,
Th.

Otanthus maritimus (L.) Hoffmanns. & Link, 1, on dunes,
BULU 14635, Medit., Crp.

Pallenis spinosa Cass., 17, on dunes, BULU 33489, Medit.,
Th.

Picris altissma Ddlile, 7, on dunes, BULU 23165, Medit.,
Th.

Pulicaria dysenterica Bernh., 17, on dunes, BULU 33483,
Hcerp.

Ptilostemon chamaepeuce (L.) Less, 15, on rocks, BULU
33453; 11, on slopes, BULU 33612B, E. Medit., Ph.
Reichardia picroides (L.) Roth, 11, on slopes, BULU 33578,

Hcerp.

Senecio wlgarisL., 15, on dunes, BULU 33465, Th.

Sonchus asper (L.) Hill subsp. glaucescens, 2, on dunes,
BULU 14648; 13, on dunes, BULU 33425, Hcrp.

*S. tenerrimus L., 14, in stony places, BULU 33621, Medit.,
Hcerp.

Taraxacum serotinum Soest, 19, in stony places, BULU
33627, Hcrp.

Tussilago farfara L., 8, on slopes, BULU 33565, Euro.-Sib.,
Crp.

Urospermum picroides F. W. Schmidt, 6, on dunes, BULU
23166, Medit., Th.

Xanthium spinosumL., 17, on dunes, BULU 33491, Th.

X. strumarium L. subsp. cavanillesii (Schouw) D. Léve & P.
Dans., 20, on dunes, BULU 33444; 16, on dunes, BULU
33481B, Th.
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9. Boraginaceae

Anchusa undulata L. subsp. hybrida (Ten.) Cout., 1, on
dunes, BULU 14617; 2, on dunes, BULU 14677; 4, on
dunes, BULU 18065, Medit., Herp.

Echium angustifolium Mill., 6, on dunes, BULU 23169, E.
Medit., Herp.

E. italicumL., 6, on dunes, BULU 23172, Medit., Herp.

E. plantagineum L., 5, on dunes, BULU 18089, Mediit., Herp.

Heliotropium dolosum De Not., 15, in stony places, BULU
33466, Th.

H. europaeum L., 1, on dunes, BULU 14626; 11, in stony
places, BULU 33604, Medit., Th.

H. hirsutissimum Grauer, 2, on dunes, BULU 14650; 19, in
stony places, BULU 33623, E. Medit., Th.

Myosotis arvensis (L.) Hill subsp. arvensis, 3, on dunes,
BULU 18041; 5, on dunes, BULU 18090, Euro-Sib.,
Hcerp.

10. Brassicaceae (Cruciferae)

Alyssum minus (L.) Rothm. var. minus, 3, on dunes, BULU
18032; 5, on dunes, BULU 18074, Th.

Cakile maritima Scop., 1, on dunes, BULU 14605; 8, in stony
places, BULU 33558, Th.

Capsdlla bursa-pastoris (L.) Medik., 6, on dunes, BULU
23170, Th.

Cardaria draba (L.) Desv. subsp. draba, 13, on dunes,
BULU 33417; 15, in stony places, BULU 33460, Hcrp.

Lepidium graminifolium L., 11, on slopes, BULU 33601,
Hcerp.

Matthiola fruticulosa (L.) Maire, 15, on dopes, BULU
33448, Hcrp.

M. incana (L.) R. Br., 15, on slopes, BULU 33446, Hcrp.

Maresia nana Batt., 3, on dunes, BULU 18033, Th.

Raphanus raphanistrum L., 1, on dunes, BULU 14160; 6, on
dunes, BULU 23145, Th.

Rapistrum rugosum (L.) All., 13, on dunes, BULU 33412,
Th.

Ssymbrium polyceratum L., 15, in stony places, BULU
33445, Th.

11. Campanulaceae

Campanula lyrata Lam. subsp. lyrata, 12, on slopes, BULU
33617, End., LC., Hcrp.

12. Caryophyllaceae

Arenaria leptoclados (Rchb.) Guss,, 4, in wet places, BULU
18050, Th.

A. rotundifolia M. Bieb. subsp. rotundifolia, 3, on rocks,
BULU 18034, Hcrp.

Cerastium diffusum Pers., 13, on dunes, BULU 33420, Th.

C. glomeratum Thuill., 4, on dunes, BULU 18052, Th.

C. gracile Duf., 4, on dunes, BULU 18053, Th.

Moenchia mantica (L.) Bartl. subsp. mantica, 5, on dunes,
BULU 18076, Th.

Polycarpon tetraphyllum L., 5, in wet places, BULU 18075;
15, in wet places, BULU 33467, Th.

Sagina maritima Don, 2, in wet places, BULU 14678, Th.

Slene dichotoma Ehrh. subsp. dichotoma, 5, on dunes,
BULU 18078, Th.

S. dichotoma Ehrh. subsp. euxina (Rupr.) Coode & Cullen, 3,
on dunes, BULU 18036; 4, on dunes, BULU 18054,
Euro.-Sib., Th.

S wlgaris (Moench) Garcke var. wulgaris, 13, on rocks,
BULU 33403, Hcrp.

Spergularia bocconii (Scheele) Asch. & Graebn., 4, in wet
places, BULU 18051, Medit., Th.

13.Chenopodiaceae

Atriplex halimus L., 8, in stony places, BULU 33561B, Ph.

A. hagtata L., 1, on dunes, BULU 14612; 6, on dunes, BULU
23150; 14, in stony places, BULU 33620; 20, in stony
places, BULU 33438, Th.

A. hortensis L., 11, on stony slopes, BULU 33563, Th.

A. patula L., 11, in stony places, BULU 33588, Th.

A. rosea L., 11, in stony places, BULU 33574; 14, in stony
places, BULU 33619, Th.

A. tatarica L. var. tatarica, 2, on dunes, BULU 14667; 20, in
stony places, BULU 33439, Th.

Beta maritima L. var. pilosa Ddl., 2, on dunes, BULU 14668;
20, on dunes, BULU 33442, Th.

B. trigyna Waldst. & Kit., 8, in stony places, BULU 33561A,
Hcerp.

Chenopodium album L. subsp. album var. album, 2, on
dunes, BULU 14666; 13, on dunes, BULU 33401; 11, in
stony places, BULU 33600, Th.

Halimione verrucifera (M. Bieb.) Aellen, 3, on dunes, BULU
18040, Ph.

Salsola tragus L., 1, on dunes, BULU 14618; 8, in stony
places, BULU 33560, Th.

Suaeda altissma (L.) Pdl., 1, on dunes, BULU 14619, Th.

14.Convolvulaceae

Calystegia soldanella (L.) R. Br., 1, on dunes, BULU 14615,
Hcrp.

C. sylvatica (Kit.) Griseb., 11, on sopes, BULU 33585, Hcrp.

Convolvulus arvensis L., 17, on dunes, BULU 33490; 11, on
slopes, BULU 33582, Herp.

15.Crassulaceae

Sedum pallidum M. Bieb. var. pallidum, 13, on rocks, BULU
33431, Th.

16.Cucur bitaceae

Ecballium daterium L., 13, on dunes, BULU 33421; 12, in
stony places, BULU 33615, Medit., Herp.

17. Dipsacaceae

Scabiosa atropurpurea L. subsp. maritima (L.) Arcang., 17,
on dunes, BULU 33492, Herp.

18. Elaeagnaceae

Elaeagnus angustifolia L., 17, on dunes, BULU 33496, Ph.

19. Euphor biaceae

Chrozophora tinctoria (L.) Rafin, 17, on dunes, BULU
33487, Th.

Euphorbia chamaesyce L., 7, on dunes, BULU 23181, Th.

E. helioscopia L., 4, on dunes, BULU 18069, Th.

E. peplis L., 1, on dunes, BULU 14609; 2, on dunes, 14663,
Medit., Th.

E. peplus L. var. peplus, 13, on dunes, BULU 33418; 14, on
dunes, BULU 33440; 15, in stony places, BULU 33470,
Th.

E. terracina L., 1, on dunes, BULU 14621, 5, on dunes,
BULU 18096, Medit., Herp.

Mercurialisannua L., 13, in stony places, BULU 33407, Th.

M. perrennis L., 15, in stony places, BULU 33461, Euro.-
Sib., Herp.

20. Fabaceae (L eguminosae)

Dorycnium hirsutum (L.) Ser., 1, on slopes, BULU 14637; 5,
on dunes, BULU 18098, Medit., Ch.

Glycyrrhiza echinata L., 17, in wet places, BULU 33482, E.
Medit., Ph.

Hymenocarpus circinnatus (L.) Savi, 3, on dunes, BULU
18038, Medit., Th.

Lotus corniculatus L. subsp. tenuifolius L., 17, on dunes,
BULU 33494, Hcrp.

Medicago littoralis Rohde ex Loisel. var. littoralis, 5, on
dunes, BULU 18084; 15, in stony places, BULU 33459,
Th.

M. marina L., 1, on dunes, BULU 14627; 4, on dunes, BULU
18063, Herp.
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Spartium junceum L., 12, on slopes, BULU 33615B, Medit.,
Ph.

Vicia lathyroides L., 5, on dunes, BULU 18085, Th.

V. villosa Roth subsp. microphylla (d'Urv.) P. W. Bdl, 6, on
dunes, BULU 23152, E. Medit., Th.

21. Fagaceae

Quercus coccifera L., 11, on slopes, BULU 33607, Medit.,
Ph.

Q. infectoria Oliv. subsp. infectoria, 1, on rocks, BULU
14620, Ph.

22. Fumariaceae

Fumaria officinalis L., 13, on dunes, BULU 33411, Th.

23. Gentianaceae

Blackstonia perfoliata (L.) Huds. subsp. perfoliata, 11, on
slopes, BULU 33580, Th.

24. Geraniaceae

Geranium molle L. subsp. malle, 5, on dunes, BULU 18079,
Th.

G. dissectumL., 4, on dunes, BULU 18058, Th.

G. asphodeloides Burm. f. subsp. asphodeloides, 4, on dunes,
BULU 18056, Euro.-Sib., Crp.

Erodium cicutarium (L.) L’Her. subsp. bipinnatum (Desf.)
Tourlet, 5, on dunes, BULU 18080; 15, in stony places,
BULU 33448, Th.

25. Hypericaceae (Guttifer ae)

Hypericum calycinumL., 11, on slopes, BULU 33581, Ch.

H. perforatum L., 13, on rocks, BULU 33402, Herp.

H. triquetrifolium Turra, 8, in stony places, BULU 335609,
Hcrp.

26. Lamiaceae (L abiatae)

Ballota nigra L. subsp. anatolica P. H. Davis, 1, on dunes,
BULU 14606, Ir.-Tur., End.,

LC., Herp.

Lavandula stoechas L. subsp. cariensis (Boiss.) Rozeira, 4,
on dunes, BULU 18094, E. Medit, End., NT., Ch.

Lamium amplexicaule L., 3, on dunes, BULU 18043, Euro-
Sib., Th.

L. purpureum L. var. purpureum, 3, on dunes, BULU 18044,
Th.

Marrubium peregrinum L., 2, on dunes, BULU 14673, Herp.
Mentha spicata L. subsp. tomentosa (Brig.) Harley, 2, in wet
places, BULU 14681, 6, in wet places, 23176, Crp.
Micromeria myrtifolia Boiss. & Hohen., 13, on rocks, BULU

33405, E. Medit., Herp.

Salvia aethiopsis L., 6, on dunes, BULU 23178, Herp.

S virgata Jacq., 17, on dunes, BULU 33488, Ir.-Tur., Herp.

Teucrium chamaedrys L. subsp. chamaedrys, 11, on slopes,
BULU 33575, Euro.-Sib., Ch.

27. Lythraceae

Lythrum hyssopifolia L., 2, in wet places, BULU 14653,
Hcerp.

L. salicaria L., 1, in wet places, BULU 14632, Euro-Sib.,
Hcerp.

28. Malvaceae

Malva nicaensis All., 13, in stony places, BULU 33427, Th.

Alcea pallida Waldst. & Kit., 12, on slopes, BULU 33616,
Hcerp.

29. Moraceae

Ficus carica L. subsp. carica, 1, on rocks, BULU 14613; 11,
on slopes, BULU 33609, Ph.

30.0leaceae

Phillyrea latifolia L., 11, on slopes, BULU 33586, Medit.,
Ph.

31. Onagr aceae

Epilobium hirsutumL., 2, in wet places, BULU 14662, Herp.

E. tetragonum L. subsp. tetragonum, 15, in wet places,
BULU 33458, Th.
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32. Orobanchaeceae

Orobanche caryophyllacea Smith, 13, on rocks, BULU
33406

33. Papaver aceae

Glaucium flavum Crantz, 1, on dunes, BULU 14630; 2, on
dunes, BULU 14675, Herp.

Papaver argemone L., 4, on dunes, BULU 18047; 5, on
dunes, BULU 18072, Th.

P. dubium L., 5, on dunes, BULU 18073, Th.

P. rhoeas L., 13, on dunes, BULU 33395, Th.

Hypecoum procumbens L., 4, on dunes, BULU 18045; 5, on
dunes, BULU 18071, Medit., Th.

34. Plantaginaceae

Plantago coronopus L. subsp. commutata (Guss.) Filg., 2, on
dunes, BULU 14655; 13, on dunes, BULU 33426; 20,
on dunes, BULU 33437, E. Medit., Th.

P. lagopus L., 2, on dunes, BULU 14671; 7, on dunes, BULU
23179, Herp.

P. major L. subsp. intermedia (Gilib.) Lange, 2, in wet
places, BULU 14669; 8, in stony places, BULU 33566,
Herp.

P. scabra Moench, 1, on dunes, BULU 14611, Th.

35. Plumbaginaceae

Limonium graecum (Pair.) Rech. f. var. graecum, 3, on rocks,
BULU 23180; 13, on rocks, BULU 33404, E. Medit.,
Ch.

36. Polygonaceae

Polygonum arenastrum Bor., 11, in stony places, BULU
33605, Th.

P. maritimum L., 1, on dunes, BULU 14629; 6, on dunes,
BULU 23148, Herp.

P. pulchellum Lais., 15, in wet places, BULU 33462, Th.

Rumex bucephalophorus L., 4, on dunes, BULU 18059,
Medit., Th.

R. crispusL., 2, on dunes, BULU 14647, Herp.

R. conglomeratus Murray, 15, in stony places, BULU 33454,
Herp.

R. pulcher L., 2, on dunes, BULU 14656, Hcrp.

37. Portulacaceae

Portulaca oleraceae L., 2, on dunes, BULU 14659, Th.

38. Primulaceae

Anagallis arvensis L. var. arvensis, 5, in wet places, BULU
18093, Th.

A. arvensis var. caerulea (L.) Gouan, 5, in wet places, BULU
18092; 8, in stony places, BULU 33562, Medit., Th.

39. Ranunculaceae

Ranunculus sceleratus L., 15, in wet places, BULU 33447,
Th.

Clematisvitalba L., 5, on rocks, BULU 18097, Ph.

40. Resedaceae

Reseda Iutea L. var. lutea, 11, on sopes, BULU 33593, Th.

41. Rhamnaceae

Paliurus spina-christii Mill., 11, on slopes, BULU 33612, Ph.

Rhamnus alaternus L., 11, on slopes, BULU 33587, Medit,
Ph.

42. Rosaceae

Potentilla reptans L., 8, in stony places, BULU 33568, Herp.

Rubus canescens DC. subsp. glabratus (Godron) P. H. Davis
& Meikle, 1, on dunes, BULU 14650; 11, on slopes,
BULU 33599, Ph.

Sarcopoterium spinosum (L.) Spach, 6, on rocks, BULU
23153, E. Medit., Ch.

43. Rubiaceae

Galium album Mill. subsp. prusense (C. Koch) Ehrend. &
Krendl, 13, on dopes, BULU 33394, Herp.

G. verum L. subsp. verum, 5, on dunes, BULU 18102, Euro-
Sib., Herp.
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Rubia peregrina L., 11, on dopes, BULU 33584, Medit.,
Hcerp.

44. Santalaceae

Osyrisabal., 11, on dopes, BULU 33597, Medit., Ph.

45. Scrophulariaceae

Kickxia eatine (L.) Dumort. subsp. crinita (Mabille) Greuter,
2, on dunes, BULU 14660; 8, in stony places, BULU
33567, Medit., Th.

Misopates orontium (L.) Raf., 15, in stony places, BULU
33455, Th.

Parentucdlia latifolia (L.) Carud subsp. latifolia, 4, on
dunes, BULU 18066, Medit., Th.

Verbascum sinuatum L. var. sinuatum, 7, on dunes, BULU
23172, Medit., Herp.

V. pinnatifidum Vahl, 1, on dunes, BULU 14633; 6, on
dunes, BULU 23174, E. Medit., Herp.

V. bombyciferum Baiss,, 11, on slopes, BULU 33591, Euro.-
Sib,, End., NT., Herp.

Veronica anagallisaquatica L., 2, in wet places, BULU
14676; 13, in wet places, BULU 33422, Th.

V. cymbalaria Bodard, 3, on dunes, BULU 18042; 4, on
dunes, BULU 18068, Th.

V. persica Poir., 13, in wet places, BULU 33410, Th.

V. polita Fr., 4, in wet places, BULU 18067, Th.

46. Solanaceae

Solanum nigrum L. subsp. nigrum, 1, on dunes, BULU
14625; 11, on slopes, BULU 33571, Th.

47. Tamaricaceae

Tamarix smyrnensis Bunge, 5, in wet places, BULU 18099,
Ph.

48. Urticaceae

Parietaria judaica L., 1, on rocks, BULU 14628; 13, on
rocks, BULU 33408; 20, on rocks, BULU 33441, Hcrp.

49. Verbanaceae

Phyla canescens (Kunth) Greene, 6, in wet places, BULU
23175, Herp.

Verbana officinalis L., 2, in wet places, BULU 14658; 6,
BULU 23173, Herp.

Vitex agnus-castus L., 17, on dunes, BULU 33497, Medit.,
Ph.

50. Zygophyllaceae

TribulusterrestrisL., 2, on dunes, BULU 14679, Th.

MONOCOTYLEDONAE

51. Amaryllidaceae

Pancratium maritimum L., 3, on dunes, BULU 23183; 16, on
dunes, BULU 33475B, Medit., Rare, VU., Crp.

52. Cyper aceae

Cyperus capitatus Vand., 1, on dunes, BULU 14624; 5, on
dunes, BULU 18103, Crp.

C. fuscus L., 2, on dunes, BULU 14684, Euro-Sib., Crp.

C. rotundusL., 2, on dunes, BULU 14685, Crp.

Scirpoides holoschoenus (L.) Sojék, 1, on dunes, BULU
14622; 7, on dunes, BULU 23186, Crp.

53. Juncaceae

Juncus compressus Jacg., 1, on dunes, BULU 14623, Crp.

54. Liliaceae

Asparagus acutifolius L., 2, on rocks, BULU 14657; 17, on
dunes, BULU 33498, Crp.

Allium neapolitanum Cirillo, 13, on rocks, BULU 33416,
Medit., Crp.

Ruscus aculeatus L., 11, on slopes, BULU33598, Crp.

55. Poaceae (Gramineag)

Aduropus littoralis (Gouan) Parl., 15, in wet places, BULU
33455, Crp.

Agropogon x littoralis (Sm.) C. E. Hubb., 13, in wet places,
BULU 33423, Medit., Crp.

Ammophila arenaria (L.) Link subsp. arundinacea H. Lindb.
f., 1, on dunes, BULU 14645, Medit., Crp.

Avena sterilis L. subsp. gterilis, 13, on rocks, BULU 33424,
Th.

Bromus rigidus Roth, 13, on rocks, BULU 33433, Th.

B. tectorumL., 5, on dunes, BULU 18104, Th.

Calamagrostis pseudophragmites Link ex Rchb., 11, on
slopes, BULU33595, Euro-Sib., Crp.

Catabrosa aquatica (L.) P. Beauv., 15, in wet places, BULU
33456, Crp.

Crypsis alopecuroides Schrad., 17, on dunes, BULU 33503,
Th.

Cynodon dactylon (L.) Pers. var. dactylon, 1, on dunes,
BULU 14644, 7, on dunes, BULU 23190, Crp.

Cynosurus echinatus L., 1, on dunes, BULU 14640, Medit.,
Th.

Dactylis glomerata L. subsp. hispanica (Roth) Nyman, 13, in
wet places, BULU 33414; 11, on slopes, BULU 33576,
Crp.

Echinochloa colonium (L.) Link, 2, on dunes, BULU 14686,
Th.

E. crus-galli P. Beauv., 2, on dunes, BULU 14654, Th.

Elymus eongatus (Host) Runemark subsp. turcicus (P. E.
MacGuire) Melderis, 1, on dunes, BULU 14642, 5, on
dunes, BULU 18105; 7, on dunes, BULU 23185, Crp.

E. farctus (Viv.) Runemark ex Mederis subsp. farctus var.
farctus, 1, on dunes, BULU 14641, Crp.

E. repens (L.) Gould subsp. repens, 11, on slopes, BULU
33577, Crp.

Hordeum bulbosum L., 20, on dunes, BULU 33443, Crp.

Lagurus ovatus L., 1, on dunes, BULU 14643; 7, on dunes,
BULU 23188, Medit., Th.

Loliumperenne L., 15, in wet places, BULU 33468, Crp.

Médica ciliata L. subsp. ciliata, 13, on rocks, BULU 33435,
Crp.

Paraphalis incurva (L.) C. E. Hubb., 15, on dunes, BULU
33449, Th.

Phleum pratense L., 7, on dunes, BULU 23187, Euro-Sib.,
Th.

Phragmites augralis (Cav.) Trin. ex Steud., 18, on dunes,
BULU 33501; 9, in wet places, BULU 33507, Euro.-
Sib., Crp.

Piptatherum miliaceum (L.) Coss. subsp. thomasii (Duby)
Freitag, 11, on dopes, BULU 33595, Crp.

Polypogon monspdiensis (L.) Desf., 15, in wet places, BULU
33457, Th.

P. viridis (Gouan) Breistr., 2, on dunes, BULU 14683, Euro-
Sib., Crp.

Rostraria cristata (L.) Tzvelev var. crigtata, 15, in wet
places, BULU 33457, Th.

Satariaviridis(L.) P. Beauv., 2, on dunes, BULU 14682, Th.

Soorobolus virginicus (L.) Kunth, 17, on dunes, BULU
33501, Crp.

Sorghum halepense (L.) Pers. var. halepense, 13, on rocks,
BULU 33436; 11, on dopes, BULU 33606, Crp.

Trachynia distachya (L.) Link, 13, on rocks, BULU 33434,
Medit., Th.

Tragus racemosus (L.) All., 7, on dunes, BULU 23189, Th.
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A new Ascomycete family record for Turkish Macromycota
llgaz AKATA "
Ankara Univerdty, Faculty of Science, Department of Biology, TR 06100 Ankara, Turkey
Abstract
In this study, Hypocrea leucopus (P. Karst.) H.L. Chamb., a member of Ascomycota collected at Uzungdl
Nature Park (Trabzon), is reported for the first time at family level in Turkey. A short description and macro and
mi crophotographs are provided and discussed briefly.

Key wor ds: Hypocrea leucopus, Ascomycota, New record, Turkey

*

Turkiye M akromikotasi icin yeni bir Askomiset familyasi kaydi

Ozet

Bu calismada Trabzon’un Uzungol Doga Parki’ndan toplanan ve Askomikota’nin bir iiyesi olan Hypocrea
leucopus (P. Karst.) H.L. Chamb. Tirkiye den ilk defa ve familya diizeyinde rapor edilmistir. Triin kisa deskripsiyonu
ve makro ve mikromorfolojilerine ait fotograflarlar1 verilerek kisaca tartigilmistir.

Anahtar kelimeler: Hypocrea leucopus, Ascomycota, Y eni kayit, Tiirkiye
1. Introduction

The family Hypocreaceae is classified in the Ascomycota division, Sordariomycetes class and Hypocreales
order. Members of Hypocreaceae are usually recognized by their brightly colored, perithecial ascomata and globose,
ellipsoid to cylindrical ascospores. The family includes 22 genera and 454 species. (De Notaris, 1844; Kirk et al., 2008).

Hypocrea Fr., the type genus of Hypocreaceae is generally characterized by the presence of perithecia
embedded in fleshy stromata, which is formed by pseudoparenchymatous tissue or highly compacted hyphae. The
generainclude 75 species, all of which arerecognized in Europe (Jaklitsch, 2011).

Stipiate species of Hypocrea are characterized especially by the presence of pale to brightly colored, erect,
clavate to cylindrica stroma; they have been segregated as genera Podostroma P. Karst. Podostroma differs from
Hypocrea on the basis of presence of gross morphology of the ascomata. The type species of Podostroma is P. leucopus
P. Karst. ; itsformer synonym was P. alutaceum (Pers.) G.F. Atk. Extensive studies on the type and existing specimens
of these two species lead the researchers to distinguish them from each other in terms of morphological and biological
characteristics (Chamberlain et al., 2004; Jaklitsch, 2011).

According to current checklists (Solak et a., 2007; Sedli and Denchev, 2008) and the recent contributions on
Turkish macromycota (Akata and Dogan, 2011; Akata et al., 2011; Akata et al., 2012; Akata and Kaya 2012a, b; Akgul
et al., 2011; All, 2011; Al et al., 2011; Castellano and Tiirkoglu, 2012; Dogan and Aktas, 2010; Dogan et al., 2011,
2012; Dulger and Dulger, 2010; Giicin et al., 2010; Tiirkekul and Ziilfiikkaroglu, 2010; Uzun et al., 2010), thereisn’'t any
record from Turkey, related to members of Hypocreaceae.

The present study aims to make a contribution to Turkish mycobiota.
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2. Materials and methods

Specimens were collected from Uzungdl Nature Park (Trabzon) in 2011. Relevant morphological and
ecological characteristics of the samples were noted and they were photographed in their natural habitats before taken to
the herbarium. Microstructural data was obtained by light microscopy after treating the samples with the reagents such
as digtillate water, Melzer's reagent, 5% KOH, congo red, cotton blue etc. Microphotographs of asci and ascospores
were taken by Leica DM 1000. Identification was performed with the aid of related literature (Chamberlain et a., 2004,
Jaklitsch, 2011). Theidentified specimens were deposited a Ankara University Herbarium (ANK).

3. Results

A short description, geographical position, locality, collection date, ecology and distribution, photographs of
fruit bodies and microphotographs of asci and ascospores of the species are provided. The systematic of the taxon is
according to mycobank (URL 1: http://www.mycobank.org: accessed: 20 March 2012).

Fungi

Ascc?mycota R.H. Whittaker

Pezizomycotina O.E. Erikss. & Winka

Sor dariomycetes O.E. Erikss. & Winka

Hypocreomycetidae O.E. Erikss. & Winka

Hypocreales Lindau

Hypocr eaceae De Not.

Hypocrea Fr.

Hypocrea leucopus (P. Karst.) H.L. Chamb. (2004)

Syn. Podostroma leucopus P. Karst. (1892)

M acr oscopic and micr oscopic features: Stromata separated into fertile and sterile parts. Total stroma 30-45
mm tall, clavate, straight or more commonly curved, Fertile part 10-15 mm, yellow to golden brown, hollow, surface,
smooth, glabrous, dightly tuberculate, somewhat rugose, when fresh ostiolar dots visible dightly darker than
background. Stipe cylindrical, sterile, white to beige. Flesh firm, white and odourless. The upper part covered by white
to yellowish, straight to curved, smooth or dightly longitudinally furrowed perithecia (Figure 1a). Asci 75-85 X 4-5 um
cylindrica, 16 spored, uniseriate (Figure 1b). No paraphyses were seen. Ascospor es 3-4 x 2.5-3.5 um, hyaline, wedge-
shaped or subglobose, usualy distinctly flattened on one side (Figure 1c).

Ecology: Autumn, on ground among litters, typically in mixed forest (Chamberlain et al., 2004).

Distribution: Europe and North America (Chamberlain et al., 2004; Jaklitsch, 2011).

Specimen examined: TURKEY—Trabzon: Caykara, Uzungdl Nature Park: In Picea orientalis L. and Fagus
orientalis Lipsky mixed forest, on soil, among needle litters, 40° 37" N - 40° 19' E, 1510 m, 09.10.2010, Akata 3298.

Figurel. Hypocrea leucopus:. a- stromata, b- asci, ¢- ascospores
4. Discussion

Hypocrea leucopus is macroscopically very close to severa stipitate Hypocrea species (H. alutacea (Pers)
Ces. & De Not., H. nybergiana T. Ulvinen & H.L. Chamb. and H. seppoi Jaklitsch) because of their similar
macromorphology. H. alutacea forms clavate to irregular, often laterally fused stromata on wood or bark of deciduous
trees, but Hypocrea leucopus occurs on the ground in forests, typically in mixed forests. H. nybergiana differs from H.
leucopus by the presence of larger, reddish brown stromata (46-93 mm) and dlightly larger ascospores (3-5.5 x 3-4.2
um). Stroma of H.seppoi shares the same colour with Hypocrea leucopus but it is smaler (up to 25 mm) (Chamberlain
et al., 2004; Jaklitsch et al, 2008; Jaklitsch, 2011).
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According to the literature (Akata and Dogan, 2011; Akata et al., 2011; Akata et al., 2012, Akata and Kaya
20123, b; Akgul et a., 2011; Alliy, 2011; All et al., 2011; Castellano and Tiirkoglu, 2012; Dogan and Aktas, 2010;
Dogan et al., 2011, 2012; Diilger and Diilger, 2010; Giicin et al., 2010; Solak et al., 2007; Sedi and Denchev, 2008;
Tirkekul and Zilfiikaroglu, 2010; Uzun et al., 2010), 181 taxa within 25 family (Caloscyphaceae Harmaja,
Cudoniaceae P.F. Cannon, Coniochaetaceae Malloch & Cain, Dermateaceae Fr., Diatrypaceae Nitschke, Discinaceae
Benedix, Helotiaceae Rehm, Helvellaceae Fr., Hemiphacidiaceae Korf, Hyaloscyphaceae Nannf., Hysteriaceae
Chevall., Lectiaceae Corda, Melogrammataceae G. Winter, Morchellaceae Rchb., Nectriaceae Tul. & C. Tul,,
Pezizaceae Dumort, Pyronemataceae Corda, Rhizinaceae Bonord., Rhytismataceae Chevall., Rutstroemiaceae Holst-
Jensen, L.M. Kohn & T. Schumach., Sarcoscyphaceae Le Gal ex Eckblad, Sarcosomataceae Kobayasi, Sclerotiniaceae
Whetzedl, Tuberaceae Dumort. and Xylariaceae Tul. & C. Tul.) of larger Ascomycota have so far been recorded from
Turkey.

In the present study, Hypocrea leucopus is reported as a new record for Turkish mycobiota at family level and
this species will be the first member of Turkish twenty sixth larger Ascomycete family..
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M or phology and anatomy of Potentilla buccoana Clem. (Rosaceae) from Turkiye
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Abstract

In this study, Potentilla buccoana Clem.; an endemic for Tirkiye, has been investigated morphologically and
anatomically. The plant has a compact root anatomy with a full xylem component in pith and herbaceous stem. In the
leaf mesophyll, the palisade and spongy parenchyma cells are not a similar shape. Leaves trifoliat; |eaflets obovate or
oblong obovate, coarsely crenate-dentate. Flowers up to 8 mm, petalslonger than sepals. Vascular bundles collateral.

Key words: Rosaceae, Potentilla buccoana, Anatomy, Morphology, Flora of Turkey.
1. Introduction

Monographic study on Potentilla L. genus reveals that there is a great variation in the distrubution in Anatolia
(Walf, 1908, Davis, 1972, Panigrahi and Dixit, 1985, Sojak, J. 1987). The genusincludes approximately 300 taxa, out
of which 60 taxa occur in Turkiye, together with Potentilla buccoana an endemic species (Davis, 1972, 1988 and
Giiner et al., 2000). According to Red Data Book of Turkish Plants (Ekim et al., 2000) Potentilla buccoana is placed in
the category of VU (endangered species).
In this study the morphological and anatomical aspects of Potentilla buccoana Clem. have been
investigated with that it will prove helpful in the future studies on this genus.

2. Materialsand methods
2.1. Plant material

Potentilla buccoana Clem. samples were collected from Kiitahya, herbarium samples were prepared and
deposited in the Kiitahya Dumlupinar University Herbarium (DUP). In this study, the samples we analyzed are
indicated by the“!” symboal.
2.2. Morphological material

Roots, stems and leaves were fixed in %70 alcohol for anatomical study through cross-sections (by hand). All
the sections were stained with Sudan 111 (Merck), Floroglusin and 1IN HCL and lugol (Misirdali et d., 2005) and made

permanent by glycerine gelatine. A number of anatomical boks and reviews were consulted (Metcalfe and Chalk,
1950, Esau, 1967, Fahn, 1967, Zhitkov, 1972, Zhang, 1992, Y entir, 2003, Stepanova et . , 2007).
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3. Results
3.1. Morphology

Plant 25-60 cm, stout erect perennial. Leaves trifoliolate; |leaflets obovate or oblong-obovate, 20-50 x 15-40
mm, oblique at base, crenate-dentate, terminal tooth much smaller than lateras, adpressed-pilose, greyish-green.
Epicalyx segments dliptic or oblong, shorter than obtuse sepals. Petals yelow, 6-8 mm mm, longer than sepals.
Achenes smooth; style conical a base, strongly papillose, as long as achene. FI.6-8. Meadows, damp shady places,
1200-2000 m (Fig. 1).

Type: (Turkey A2 (A) Bursa: Olympi bithyni (Uludag), meadows and stony, Clementi (iso.E!).

N.W.Anatolia. Endemic. Mountain euxine element.

A2(A): Bursa: Uludag, Kirazh Yaylasi, 4.7.1944. Heilbronn,
B2: Kitahya: 45 km from Tavsanli to Inegol, 1200-1400 m, high pass, Dudley, D.36156!
Kitahya: Domanic: Domanic to Kocayayla, 5 km, hills, in forest 17.06.2010, 1337 m, C.Gidik and
K.Oren (DUPY).
Kutahya: Domanic: Domanic to Inegdl, 25-30 km, rocky mountain slopes, 18.06.2008, 1500 m,
Y .Bastatli and S.Giizel (DUP!).

Figure 1. Potentilla buccoana Clem.. Plant and flower.

3.2. Anatomy

It shows typical perennial, herbaceous dicotyledonous root characters (Fig.2). Periderm 6-7 rowed forms
outermost layer with suberized walls. Parenchymatic cellsfill alarge part of cortex with evident intercellular spaces and
are thin walled. Parenchymatic cortex cells oval or oval-oblong, outer layers large than inners and is having starch
grains.

Pericycle lies outside the vascular bundles and endodermis placed above it is not cambium cells are
distinguishable. Primary pith extensions are separate from vascular tissue and form parenchyma that is 3-5 rowed and
extends up to secondary cortex from pith region, becoming wide. Intervascular spaces is not distinguishable. In
seconder root, tracheal e ements covers completely the pith ve cambium cells 3-4 rowed.

Stem is possesses a thin cuticle with small-celled epidermis (Fig.3). Epidermis has glandular hairs. Cortex is
two-layered collenchyma and five to six-layered parenchymatic tissue. Vascular bundles are colleteral type. Thereisa
sclerenchymatous sheat on the phloem tissue which occupies a small region in bundle. Cambium is not distinguishable
and pith parencymatous with thin walled cells and rather large intercellular spaces.

In leaves the upper epidermis consist of flat-ovoidal cellsand the lower epidermisis made up smaller cells than
uppers (Fig.4). Stoma cells are present in lower epidermis. Palisade parenchyma cells one- and two-layered. There are
glandular and eglandular hairs on both upper and lower epidermis. The leaf is hipostomatik. The plant has an amaryllis
higromorphic and anomocytic type of stomata on lower surface. In the leaf anatomy, epidermal cells of different sizes
can be observed with larger epidermal cells occurring on the upperside.
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Figure4. A cross-section of leaf mid-rib of Potentilla buccoana Clem.
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Research note/Arastirma notu

Two threatened endemic fish species of the world: Aphanius splendens and Aphaniustransgrediens
Cyprinodontidae, from Turkey

Salim Serkan GUCLU ", Fahrettin KUCUK
Siileyman Demirel University Egirdir Fisheries Faculty, Inland Water Biology Department, Egirdir/Isparta, Turkey

Abstract

Being an endemic and threatened fish species in Anatolia, Aphanius splendens restricted to Salda Lake in
southwest Anatolia region, Turkey. The Golcik Lake population is regarded as extinct and current population of
A.splendens tends to decrease. The presence of this introduced species should be regarded as a serious threat to
populations of A. transgrediens in the Acigdl Lake. A detailed study is required for more information about population
structure, biology, ecology and life history of these species for the threatened categories and conservation status..

Key words: Salda Lake, Acigél Lake, Killifish, Threatened fish, Conservation
1. Introduction

The Cyprinodontiform fish of the genus Aphanius, extant as well as fossil, are widely distributed along the
late-period Tethys Sea coast lines. Fossil finds are known from many locations between southern Germany and
Kirchisiah. Their present-day distribution has also been influenced by glacial and interglacial period differences in the
Mediterranean Sea level (Wildekamp et al., 1999). The genus Aphanius consists of 9 species comprising two major
clades that occur in Anatolia; A.asgquamatus, A.mento, ,A.fasciatus, A.danfordii, A.villwocki, A.anatoliae, A.splendens,
A.transgradiens and A.sureyanus (Wildekamp, 1993; Wildekamp et al., 1999; Hrbek and Meyer, 2003; Hrbek and
Wildekamp, 2003). Aphanius is an important genus which reflect the effect on aquatic fauna of geological isolation in
Anatolia. Genus of Aphanius are given important cluesin the zoogeogrophical and bio-ecological studies.

Salda Lake is a closed-basin (endorrheic), alkaline-saline lake of 45 km? surface area at 1180 m above sea
level. It is situated in a depression north of Mountain Eseler in the Taurus tectonic belt. It is maximum water depth 104
m, but there are several local depressions with depths of 180-200 m (Kazanci et al., 2004). The mountainous
surroundings of Salda Lake form a drainage basin of 147.6 km? comprising ultramafic and karstified carbonate rocks.
Salda Lake is fed by the Degirmendere, Kopek, Kocakapak, Basbiden, Salda, Karakova and Catlikli streams, by Zafer
spring and by numerous groundwater inflows, but there are no surface outlets. The water level fluctuates c. 51 cm
annually due to the lake's hydraulic relationship with karstic aquifers, extensive evaporation during the hot and dry
summer months and extensive irrigational use of the surrounding groundwater sources (Kazanci et al., 2004). Salda
Lakein 1989, has been protected as afirst-degree natura ste areas and the wetland.

Acigol Lake is a tectonic lake loated within the borders of Afyonkarahisar and Denizli provinces. It has an area
between 35-100 km?. It is 836 m above the sea level and maximum depth of 1.5-2 m. The lakeis notable for its sodium
sulfate reserves extensively used in the industry. Acigdl Lake is Turkey’s largest and world’s second largest sodium
sulfate reserve Acigol Lake, has been protected as the wetland (B class) and AKD021 coded Key Biodiversity Areas
(Ozdemir and Bahadir, 2009).

Aphanius splendens (Kosswig & SOzer 1945); Common name, Anadolu Yosun baligi (Turkish), Glanzender
AnatolienKérpfling (Deutsch). Conservation status and Identification, Critically Endangered (CR) (Alac, B1+2abce)
(Kottelat, 1996; Kigiik, 2006; Fricke et al., 2007); Anatolian endemic, LL 48-52, D | (I1) 8-10, A | 9-11, Sc 32-38 and
40-46, chromosomes n=24. A.splendens is sexually dimorphic. Adult males show a coloration pattern characterized.
The background body color is silver on which 8-11 irregular dark gray to almost black vertical bars are present. The
dorsal fineis colorless at the base with awide black border. The anal fin iswhiteto pale yellow with a narrow black
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border. The caudal fin is also colorless to white, usualy with two black cross-bars. Females show, the sides have a
beautiful silver sheen with large dark brown to ailmost black spots concentrated mainly along the mid-lateral line. All
fins are colorless (Kosswig and Sozer, 1945; Wildekamp, 1993; Wildekamp et al., 1999). Males (total lengthya< 45-50
mm) are smaller overall than females (total length,»x<60 mm) (Figure 1).

Figure 1. Aphanius splendens (malein left and femaleinright ) by R. Wildekamp (Wildekamp et al., 1999)
Aphanius transgrediens (Ermin 1946); Common name, Anadolu Y osun balig: (Turkish), Acigdl-

AnatolienKérpfling (Deutsch). Conservation status and Identification, Critically Endangered (CR) (B1+2bcd)
(Kottelat, 1996; Kuclk, 2006; Fricke et a., 2007). Anatolian endemic. LL 45-48, D 9-12, A 9-12, Sc 26-48,
chromosomes n=24 (Villwock, 1964). This species is moderately slender and also shows an upturned angular lower
jaw. Male coluration variable on the population level. Male; Light silver-gray on the body with dark gray to black
vertical bars, usualy irregular, and 8-11 in number. A series of dark gray spots is usually present on the back. The
dorsal and anal fins are colorless at the base with a black border. During breeding this border broadens and the entire fin
may become black. The caudal fin is colorless to pale gray with two dark vertical bars. Female, Silver with irregularly
distributed dark Brown to gray spots on the back and sides. A concentration of spots usualyy appears on the mid-lateral
line. All the fins are colorless (Wildekamp, 1993; Wildekamp et d., 1999). Max total length 40-50 mm (unsexed)
(Wildekamp, 1993; Huber, 1996). (Figure 2).

Figure 2. Aphaniustransgrediens (malein left and femalein right) by R. Wildekamp (Wildekamp et al., 1999)

1.1. World Distribution

Type locality of A.splendensis Golcik Lake, western Isparta (Sozer, 1942). From 1989 to 1996, the water
levels of Golcik Lake decreased dramatically. During surveys in since 1989, no specimens of A.splendens were
obtained from Golcik Lake. Presently, Golcik Lake population is regarded as extinct. Extinction was caused most
probably by the introduction of Sander lucioperca (Linnaeus 1758) (Pike-perch) and ongoing pollution. Nowadays, this
species was only known from Salda Lake, western Burdur (Wildekamp et al. 1999).A.transgrediensis known only from
a series of springs near of Acigdl Lake, where in south central Turkey.
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1.2. Habitat and ecology

A.splendens; Locality of A.splendens, Salda Lake is fed by springs and is abundant in planktonic fauna and the
benthic fauna. Apart from some algae, submerged vegetation is lacking in Salda Lake. A.splendens lived in schools in
the littoral zone with Pseudophoxinus ninae (Freyhof and Ozulug, 2009). Kosswig and Sézer (1945) indicate that the
development time of the eggs is about 12 days at 24 °C and that the fry become free-swimming after their yolk sacs
have been absorbed. Thereisn't datarelated to reproduction in the natural habitat. A.transgrediens, inhabits springs near
of Acigdl Lake produce fresh to lightly brackish water. The fishes generally do not inhabit the lake itself because of the
high salinity of the lake water and the periodic drying up during summer months to from a salt pan. In times of heavy
rainfall the lake water may become fresh enough to allow popul ations from adjacent springsto migrate into the lake and
mix with neighboring populations. Thereisn’t data related to reproduction in the natural habitat (Wildekamp, 1993).

1.3. Threats

A.splendens is threatened by decreasing water levels, due to coastal regions dried loss of habitat, nearby of
groundwater for irrigation purpose and sewage pollution. In view of the apparent serious degradation of the habitat of
A.splendens and the introduction of Carp (Cyprinus carpio (Linnaeus 1758)) in Salda Lake, this species must regarded
as threatened (Wildekamp, 1993; Wildekamp et al., 1999). A.transgrediens is threatened by in the thenardite (sodium
sulphate) factories around the lake to make over-production and therefore the water level fals, the increase of salinity,
springs around Acigol Lake to dry, due to coastal regions dried loss of habitat and nearby of groundwater for irrigation
purpose. The lake has started to be smaller day by day same 160 km? in the year of 1970 and about 50 km? in 2008
caused by drought and depletion of lake water. The role of the changes which appeared in the last 33 years (1975-2008),
is important on this condition. Especially, extreme temperatures and increasing evaporation, decreases in precipitation,
extreme consumption of water and the use of water in farming caused desertification in the basin where semi-arid
climatic condition are dominant. Salt, salt crystal and coastal dunes appear or form in the area where the lake level
decreased. These formations are dragged a ong the east Sde of the basin by westerly blows and dust clouds are formed
(Ozdemir and Bahadir, 2009). In September 1992, in a spring at the southwestern end of Acigdl Lake, the presence of
the Poeciliid fish Gambusia affinis (Baird & Girard 1854) was observed together with Atransgrediens. G.affinis,
introduced in various habitats for mosquito control, is known to be a threat ot other fishes. It can thrive in the same
environment as that occupied by Aphanius species, with the exception of hypersaline habitats, and may pose a threat to
them by competitive exclusion and direct predation on fry. There is a strong possibility that G.affinis may spread to
other springs during times of heavy rainfall when the water of Acigdl Lake is sufficiently fresh to permit migration. The
presence of this introduced species should be regarded as a serious threat to populations of A.transgrediens in the area
(Wildekamp, 1993; Wildekamp et al., 1999).

2. Discussion

A detailed study of population structure, biology and ecology of A.splendens and A.transgrediens are required.
Habitat 10ss by human activities should be prevented immediately. Fault and karst water sources feeding the lake, asthe
optimum use of agricultural irrigation and activities of sodium sulphate production facilities (in Acigdl Lake) need to
minimize arerequired. However, future conservation efforts should include the protection of the species natural habitat.
Genus of Aphanius is a first genus that making the transition from sea to freshwater in Anatolia. In this respect, the
Aphanius genus has an important role in digribution of fish in Anatolia (Kosswig 1965). A.splendens and
A.transgrediens are higly endemic with restricted distribution.
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The effect of different sowing dates on yield and yield components of Cephalaria (Cephalaria syriaca) under
Ankaral/Turkey ecological condition
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Abstract

This study was carried out in 2009-2010 and 2010-2011 vegetation seasons under the ecological conditions of
Ankara. The experiment was laid out randomized block design with three replications. The treatments consist of four
sowing dates (T1: 01 September, T,: 15 September, T3: 01 October, T,4: 15 October). The objective of this study was to
determine the influence of different sowing dates on the plant height (cm), number of branches per plant, number of
capitulum per plant, 1000 seed weight (g), seed yield (kg/da) and oil content (%) in cephalaria. Mean data for plant
height (cm), 1000 seed weight (g), number of branches per plant, number of capitulum per plant, seed yield (kg/da) and
oil content (%) were 147,57 cm, 11,83 number, 25,43 number, 15,29 g, 169,15 kg/da and 22.40 %, respectively. Both in
2010 and in 2011, the highest seed were recorded for T;. The results of the study indicated that different sowing dates
had an important effect on seed yield (kg/da) in cephaaria. Thus, T, may be recomended under Ankara conditions.

Key words: Cephalaria syriaca, Plant height, Oil content, Seed yield, Sowing dates

*

Ankara Ekolojik Kosullarinda Farkli Ekim Zamanlarimin Pelemir Bitkisi (Cephalaria syriaca)’nin Verim ve
Verim Ogelerine Etkisi

Ozet

Bu calisma 2009-2010 ve 2010-2011 vejetasyon doneminde Ankara ekolojik kosullarinda yiirtitiilmiistiir.
Deneme tesadiif bloklar1 deneme desenine gore ti¢ tekerriirlii olarak kurulmustur. Denemede 4 farkli ekim zaman1 ( Z;:
1 Ekim, Z;: 15 Ekim, Z3: 1 Kasim ve Z,: 15 Kasim) yer almistir. Bu ¢aligmanin amact pelemir (Cephalaria syriaca
(sirjaca) L.) bitkisinde farkli ekim zamanlarmin bitki boyu (cm), yan dal sayis1 (adet/bitki), bascik sayis1 (adet/bitki),
1000 tohum agirlig1 (g), dane verimi (kg/da) ve yag orami (%) lizerine etkisini belirlemektir. Ekim zamanma bagl
olarak ortalama bitki boyu 147,57 cm, yan dal sayis1 11,83 adet/bitki, bascik sayis1 25,43 adet/bitki, 1000 tohum agirlig:
15,29 g, tohum verimi 169,15 kg/da ve yag orant % 22,40 olarak belirlenmistir. Her iki yilda da en yiiksek tohum
Lekimden elde edilmistir. Caligmanin sonucundan dekara tohum verimi ekim zamanlarindan 6nemli diizeyde
etkilendigi goriilmiistiir. Bu yiizden Ankara ekolojik kosullarinda pelemir tarimi i¢in I. Ekim zamaninin uygun olacagi
diistintilmektedir.

Anahtar kelimeler: Cephalaria syriaca, Bitki boyu, Yag orani, Tohum verimi, Ekim zaman
1. Giris

Dunyada, Dipsacacea familyasina ait teshis edilmis 7 cins bulunmaktadir. Bu cinslerden biri olan Cephalaria
ise 29 tire sahiptir. Ulkemizde Cephalaria cinsinin 12 kadar tiirii mevcut oldugu bilinmektedir. Fakat bu tiirlerden

sadece Cephalaria syriaca L. tiirii tim Anadolu’da yaygin olarak bulunmaktadir (Davis, 1972). Pelemir (Cephalaria
syriaca L.) diinyada en ¢ok Akdeniz Bolgesi’nde ve Bati Asya’da yayilis gostermektedir. Bunun disinda Avrupa’nin
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diger iilkelerinde de bu bitkiye rastlanmaktadir. Fakat bitki daha ¢ok, Tiirkiye, Giiney Fransa, Giiney Ispanya ve Kuzey
Afrika’da bulunmaktadir (Ciller, 1977).

Dipsacacea familyasina ait olan pelemir (Cephalaria syriaca L.) tek yillik bir bitkidir. Bitkinin boyu dogal
sartlarda 40-100 cm arasinda degismektedir. Bitki kazik koklii olup, kokleri topragin 60-120 cm kadar derine
inebilmektedir. Bitki dik gelisen, i¢i bos ve kuvvetli bir sapa sahiptir. Govde bogum ve bogum aralarindan
olugsmaktadir. Bitkinin govdesi, dallar1 ve yapraklar1 4-5 mm boyundaki tiiylerle kaplidir. Pelemir ¢ok dallanan bir
bitkidir. Ana govde ve yan dallarin ucunda tohumlar meydana geldiginden dallanma ile bitki bagmna tohum verimi
arasinda olumlu bir iliski bulunmaktadir. Farkli biiyiikliiklere sahip olan pelemir yapraklari koyu yesil renklidir. Dik
tilylerle kaplt ve kenarlar1 disli olan yapraklar gévde iizerinde karsilikli olarak bulunmaktadir. Bitkinin ¢igekleri ana
govde ve dallarin uglarinda toplu halde bulunmaktadirlar. Cigek goncalar1 (basciklar), 5-9 mm genislikte olup, yumurta
seklindedir. Pelemir bitkisinin ¢i¢eklerinde 4 adet erkek ve bir adet digi organ bulunmaktadir. Cigeklerde bol miktarda
polen {iretilmektedir. Pelemir bitkisi basta arilar olmak iizere farkli boceklerin de etkisiyle yabanci dollenmektedir.
Bitkideki bir goncadan 12-20 adet tohum ve dolayisiyla da bir bitkiden 85-400 arasinda tohum alinabilmektedir. 1000
tohum agirlig 15.0-16.29 g arasinda degismektedir. Yapilan aragtirmalar bitkinin tohumlarinda sabit yag oranin % 21-
26, protein oranin ise % 14-20 arasinda degistigini ortaya koymustur (Ciller, 1977; Caglar, 1968; Baytop, 1999). Diger
taraftan Ankara kosullarinda en uygun sira araligini belirlemek amaciyla yiiriitiilen bir ¢alismada bitki boyunun 71,86-
105.98 cm, 1000 tohum agirliginin 14,20-18,63 g, dane veriminin 74,74-129,51 kg/da, yag oranin % 19,08-22,48 ve yag
veriminin 14,27-24,87 kg/da arasinda degistigi bildirilmektedir (Katar vd., 2011). Ayrica kiglik pelemir tarimi igin en
uygun azot ve fosfor dozunu belirlemek amaciyla yiiriitiilen diger bir ¢aligmada bitki boyunun 169,87-183,17 cm, yan
dal sayisinin 11,43-13,53 adet, bitkide bascik sayisinin 36,03-56,93 adet, 1000 tohum agirhgmnin 15,41-16,85 g, tek
bitki veriminin 7,10-11,59 g ve yag oranin % 18,73-21,85 arasinda degistigi rapor edilmistir (Arslan vd., 2012).

Ulkemizde her ne kadar 1970’li yillara kadar pelemir yag1 gerek tek basina gerekse diger yaglarla karisik
olarak kendisinden yemeklik yag olarak faydalanilmis ise de pelemir yaginda bulunan % 7-8 dolayindaki epoksi asit bu
yagin bu haliyle yemeklik yag olarak kullanilmamasi gerektigini gostermektedir (Yazicioglu vd., 1978, Baytop, 1999).
Bununla birlikte igerdigi % 19-20 oranindaki miristik asit nedeniyle sabun sanayi i¢in elverisli olmakla birlikte diger
taraftan da sahip oldugu % 7-8'lik epoksi asit nedeniyle de deri ve tekstil sanayinde kullanilmasi uygundur. Ayrica yagt
¢ikarildiktan sonra arta kalan kiispesi ise hayvan beslemede kullanilabilecek bir kesif yem kaynagidir (Ciller, 1977,
Yazicioglu vd., 1978).

Pelemir tohumlarmdan elde edilen un ve yag diisiik diizeylerde (% 0.5-3.0) bugday ununa karistirilarak
ekmegin bayatlamasini geciktirmek ve hamurun daha iyi kabarmasini saglamak i¢in kullanilmaktadir (Karaoglu, 2006;
Karaoglu, 2011). Iklim ve toprak istegi bakimmdan fazla segici olmayan pelemir bitkisi soguga oldukca dayaniklidir.
Bu 6zelligi nedeniyle toprak derinligi fazla olmayan egimli ve erozyona maruz marjinal alanlarda sonbaharda ekilerek
tatmin edici bir verimle tarimi yapilabilecek énemli bir yagli tohum bitkisi olmaya adaydir (Ciller, 1977).

Calismamizda, Ankara ekolojik kosullarinda kiglik pelemir tarimi igin farkli ekim zamanlarmin pelemirin
verim ve verim 6gelerine etkisi belirlenmistir.

2. Materyal veyontem

Bu aragtirmada materyal olarak kullanilan pelemir (Cephalaria syriaca L.) tohumlar1 Kayseri ilinin Felahiye
ilgesine bagl Isabey Koyiinden temin edilmistir.

Bu c¢alisma, 2009-2010 ve 2010-2011 vejetasyon donemlerinde 2 yillik bir ¢aligma olarak Tarla Bitkileri
Merkez Arastirma Enstitiisiiniin deneme tarlasinda yiiriitiilmiistiir. Deneme Tesadiif Bloklarinda Deneme desenine gore
¢ tekerriirlii olarak kurulmustur. Caligmada 4 farkli ekim zamam ( Z;: 1 Ekim, Z,: 15 Ekim, Z3: 1 Kasim ve Z4: 15
Kasim) kullamilmugtir. Parsel boyutu 1 m X 5.0 m = 5 m? olup ekimde 25 cm sira arasi kullanilmistir. Deneme, her
blokta 4 parsel olmak {izere toplam 12 parselden olusmustur. Toplam deneme alanimiz 60.0 m? dir. Cikistan sonra
bitkiler sira iizeri 10 cm olacak sekilde seyreltilmistir. Denemede herhangi bir giibreleme ve sulama uygulamasi
yapilmamistir. Tohum verimleri her bir parselde kenardaki birer sira atildiktan ve parsellerin her iki ucundan 0.5 ‘er m
kenar tesiri olarak ¢ikildiktan sonra geri kalan bitkiler iizerinden hesaplanmistir. Tek bitkiye ait degerler her parselde
tesadifen segilen 10 bitki tizerinden hesaplanmustir. Yag oranlari analizleri Tarla Bitkileri Merkez Arastirma Enstitiisii
Laboratuari’nda yapilmistir. Dort gram kurutulup 6giitiilmis pelemir tohumu, Soxterm 2000 aygitinda petrol eteriyle 6
saat siireyle ekstrakte edilmis, bdylece ham yag icerigi belirlenmistir (Anonim, 1993).

Arastirma sonunda elde edilen verilerin varyans analizi MSTAT-C paket programi kullanilarak yapilmistir
(Duizglines vd. 1987).

3. Bulgular
Arastirmanin yapildigi deneme alani diiz ya da diize yakin egimlerde iyi drenajli derin ve orta derin, az tasli,

killi-tinhi topraklardan olusmaktadir. Toprak pH’s1 7,8, tuz igerigi % 0.052, organik madde % 1.69, kire¢ oran1 %
2.85'dir (Tablo 1).
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Tablo 1. Deneme Y erinin Toprak Ozellikleri
Table 1. Physical and chemical characteristics of doil in research area

. Toplam Yarayish Yarayish .

Binye | g | e Fosfor(P,05) | Potesyum(K,0) | pH ik Madde
° (%) (kg/da) (kg/da) °

Killi-tmh | 285 0.052 10.21 225.433 7.8 1.69

Pelemir bitkisinin 2009-2010 yil1 vejetasyon dénemine (Eyliil-Temmuz) ait toplam yagis 379.7 mm olup, en
diistik yagis 13.8 mm ile Nisan ayina ait iken en yiiksek yagis miktar1 ise 81.6 mm ile Ekim aymda ger¢eklesmistir.
2010-2011 yili vejetasyon donemine (Eyliil-Temmuz) ait toplam yagis ise 357.5 mm olup, en diisiik yagis 3,0 mm ile
Eyliil ayina ait iken en yiiksek yagis miktar1 ise 86.0 mm ile May1s ayinda gerceklesmistir (Tablo 2).

Tablo 2. Deneme Yerinin iklim Ozellikleri
Table 2. Climatic conditions of research area

Sicaklik°C Yagis (mm)
2010 2011
Aylar Min. Max Ort. Min. Max Ort. 2010 2011

Ocak -13,8 17,1 1,2 -8,5 10,7 0,2 56,2 28,0
Subat -9,5 17,5 4,0 -18,2 12,7 -0,6 39,4 5,0
Mart -7,0 21,0 7,0 -12,0 17,0 3,0 41,0 42,0
Nisan -1,7 21,8 9,4 -2,0 19,0 8,0 13,8 35,0
Mayis 2,0 29,0 15,0 1,0 23,0 12,0 22,0 86,0
Haziran 9,2 31,0 19,0 5,0 30,0 17,0 76,0 37,0
Temmuz 13 35,0 21,0 10,0 34,0 23,0 20,0 13,0
Agustos 134 38,6 255 10,1 34,6 21,0 0,0 0,2
Eylul 1,8 30,1 16,7 8,0 31,0 17,0 3,0 0
Ekim 2,5 26,7 14,5 -0,8 23,3 12,3 16,5 81,6
Kasim -5,7 14,8 52 -3,6 21,6 8,7 26,4 24,0
Aralik -59 12,9 34 -8,4 20,4 4,6 65,6 50,0

* Devlet Meteoroloji Isleri Genel Miidiirliigii
3.1. Bitki Boyu (cm)

Yillar ve ekim zamanlar1 bitki boyu tizerinde istatistiki olarak sirastyla % 1 ve % 5 diizeyinde 6nemli etkiye
sahip bulunurken, interaksiyon (yillar x ekim zamanlar1) 6nemsiz bulunmustur (Tablo 3). Calismadan elde edilen bitki
boylar1 yillara bagl olarak degisen iklim kosullarindan etkilenmis ve 2010 yilinda bu deger 141,99 cm olarak
belirlenirken 2011 yilinda 153,14 cm olarak belirlenmistir. Ayni1 sekilde bitki boylar1 ekim zamanlarina bagl olarak da
degisim gdstermis olup, en yiiksek bitki boyu degeri II. Ekim zamanindan 156,67 cm ile elde edilirken en diisiik deger
ise 142,40 cm ile III. Ekim zamanindan alinmustir. iki y1la ait elde edilen ortalama bitki boyu degeri ise 147,57 cm’dir
(Tablo 4).

Bitki boyuna ait degerler, Caglar (1968)’in bildirdigi 100 cm ve Ciller (1977) nin bildirdigi 40-80 cm ve Katar
vd. (2011)’in bildirdikleri 71,86-105,98 cm bir miktar yiiksek bulunmus iken, Arslan vd (2012)’nin giibreleme
caligsmalarinda bildirmis olduklar1 169,87-183,17 cm degerlerinden ise diigiik bulunmustur. Bunun en 6nemli nedeni
calismamizda herhangi bir giibreleme uygulamasmim yapilmamis olmasi ve g¢alismalarmn yiiriitildiigii yillarm iklim
farkliligindan kaynaklandigi diisiiniilmektedir.

3.2. Yan Dal Sayisi (adet/bitki)

Denemede elde edilen yan dal sayist degerleri yil farkliligindan etkilenmemekle birlikte ekim zamanlari
farklihigindan % 1 diizeyinde etkilenmistir (Tablo 3). Ekim zamanlarma bagli olarak degisen yan dal sayisinda en
yiiksek deger 1. Ekim zamanmdan (13,35 adet/bitki) almirken, en diisiik deger ise IV. Ekim zamanindan (10,35
adet/bitki) almmigtir. Ortalama yan dal sayisi ise 11,83 adet/bitki olarak belirlenmistir (Tablo 4).

Birgok bitkide oldugu gibi pelemir bitkisinde de ¢i¢eklerin {izerinde bulundugu basciklar ana dal ve yan
dallarm ucunda bulundugundan, yan dal sayisi verimi belirleyen 6nemli bir faktordiir. Ancak sinirli literatiirlerde yan
dal sayisiyla ilgili degerlere ulasmak miimkiin olmamuistir (Ciller, 1977; Caglar, 1968). Arslan vd. (2012)’1n pelemirde
giibreleme ¢aligmalartyla ilgili bildirmis olduklar1 11,43-13,53 adet/bitki degerleri c¢alismadan elde edilen 11,83
adet/bitki degeriyle uyum gostermektedir.
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Tablo 3. 2009-2010 ve 2010-2011 vejetasyon yillarinda farkli ekim zamanlarinin pelemir bitkisinin verim ve verim
ogeleri iizerine olan etkisine ait varyans analizi
Table 3. Variance analyses table of effect of different sowing dates on some characters cephalaria (Cephalaria syriaca)

In 2009-2010 and 2010-2011 vegetation seasons.
Kareler ortalamasi
\Iéir)}llli?(/lzrx]‘l SD. Bitki boyu (cm) Yan dal Bascaik sayisi
o sayis1 (adet/bitki) (adet/bitki)
Tekerrir 2
Yil 1 745,935** 4,42 25,42**
Hatal 4 9,298 2,029 0,865
Ekim zamam 3 261,868* 12,806** 47,362 *
YixEkim zamam |3 13,101 0,079 0,195
Hata2 12 52,5 0,92 4,943
Genel 23 97,306 2,706 10,038
V.K. (%) 4,91 8,11 8,74
Kareler ortalamasi
Varyasyon sD. Ton
Kaynaklan 1000 Tohum agirhgi(g) verimi (k g/((;a;jm Yag oram (%)
Tekerrir 2
Yil 1 8,93 748,055* 0,39
Hatal 4 3,722 70,581 0,341
Ekim zamam 3 4,258* 3013,921** 12,7%*
YilxEkim zamam 3 0,148 42,415 3,979*
Hata2 12 1,004 56,743 0,826
Genel 23 2,134 473,057 2,683
V.K. (%) 6,55 4,45 4,05

(*) %5 dizeyinde 6nemli, (**) %1 dizeyinde 6nemli
3.3. Bascik Sayisi (adet/bitki)

Pelemir bitkisinin ¢igek goncalari (basciklar1) ana govde ve dallarmn uglarinda bulunmaktadir (Ciller, 1977).
Dekara tohum verimini belirleyen en 6nemli faktorlerden birisi bitki basina bascik sayisidir. Ciinkii, bitki basina verimi
belirleyen onemli bir faktordiir. Bitki basmna bascik sayisi ¢alismada hem yillardan ve hem de degisen ekim
zamanlarindan % 1 diizeyinde etkilenmigtir (Tablo 3). Bitki bagina bascik degeri, ortalama olarak 25,43 adet/bitki
olarak belirlenmistir. Bitki basma bascik degeri 2009-2010 vejetasyon yil1 i¢in 26,46 adet/bitki olarak bulunurken, bu
deger 2010-2011 vejetasyon yili igin ise 24,40 adet/bitki olarak bulunmustur. Diger taraftan degisen ekim zamanlarina
bagl olarak da en yiiksek bitki bagina bascik degeri I. Ekim zamanindan 28,98 adet/bitki ile elde edilirken, en diigiik
deger ise 22,72 adet/bitki ile IV. Ekim zamanindan elde edilmistir (Tablo 4). Bulgularimiz Arslan vd. (2012)’in
pelemirde giibreleme caligmalariyla ilgili bildirmis olduklar1 36,03-56,93 adet/bitki degerden bir miktar diisiiktiir.
Bunun en 6nemli nedeni bu yiiksek degerleri bildirildigi ¢alismanin bir giibreleme denemesi olmasidir (Arslan vd.
2012).

3.4. 1000 tohum agirligi (g)

Diger bircok kiiltiir bitkisinde oldugu gibi yagli tohumlu bitkilerde de 1000 tohum agirligi verim ve kalite
iizerinde dnemli bir etkiye sahiptir. Yagli tohumlu bitkilerde 1000 tohum agirlig1 genotipin yaninda iklim faktdrlerinin
ve agronomik uygulamalarm farkliligindan yiiksek diizeyde etkilenmektedir (Vollman ve Rajcan, 2009 ). Calismamizda
pelemir bitkisinin 1000 tohum agirlig: lizerinde degisen yillarn istatistiki anlamda 6nemli bir etkisi belirlenememisken,
degisen ekim zamanlar1 % 5 diizeyinde énemli farkliliklara neden olmustur (Tablo 3). Calismada ortalama 1000 tohum
agirhig 15,29 g olarak bulunurken, ekim zamanlarma baglh olarak en yiiksek deger I. Ekim zamanindan 16,32 g ile elde
edilmis ve en diisiik deger ise 14,34 g ile [V. Ekim zamanindan elde edilmistir (Tablo 4).
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Tablo 4. 2009-2010 ve 2010-2011 vejetasyon yillarinda farkli ekim zamanlarinin pelemir bitkisinin verim ve verim
ogelerinde olusturdugu degerler ve gruplar

Table 4. Means of evaluated characters in different sowing dates on some characters cephalaria (Cephalaria syriaca)
in 2009-2010 and 2010-2011 vegetation seasons.

Ekim Bitki boyu (cm) Yan dal sayisi Bascik sayisi (adet/bitki)
zamani (adet/bitki)

2010 2011 Ort. 2010 2011 Ort. 2010 2011 | Ort.
Z1 141,10 155,33 148,22ab | 12,87 13,83 13,35a 27,7 30,27 | 28,98a
Z2 150,40 162,93 156,67a | 12,50 13,06 12,78a 25,43 27,17 | 26,30ab
Z3 137,17 147,63 142,40b | 10,43 11,23 10,83b 22,7 24,73 | 23,72b
Z4 139,30 146,67 142,98b | 9,80 10,90 10,35b 21,77 23,67 | 22,72b
Ortalama | 141,99b 153,14a | 147,57 11,40 12,26 11,83 26,46a 244b | 25,43
L.SD.(%) | Yil:12,776 Yil:1,749

Ekim zamani :9,119 Ekim zamani : 1,691 Ekim zamani: 3,920
Ekim 1000 Tohum agirhigi(g) Tohum verimi (kg/da) Yag oram (%)
zamani

2010 2011 Ort. 2010 2011 Ort. 2010 2011 | Ort.
Z1 15,61 17,04 16,32a 1915 196,42 193,96a | 23,33 24,57 | 23,95a
Z2 14,85 16,20 15,52ab | 177,67 186,48 182,07a | 22,61 23,73 | 23,17ab
Z3 14,60 15,35 14,98b 145,77 159,95 152,86b | 21,45 22,27 | 21,86bc
Z4 13,67 15,01 14,34b 139,35 156,1 147,72b | 21,74 19,56 | 20,65c
Ortalama | 14,68 15,90 15,29 163,57b 174,74a | 169,15 22,28 2254 | 2241
L.S.D.(%) Yil: 9,52 YilxEkim zamani: 1,617

Ekim zamani: 1,261 Ekim zamani: 13,28 Ekim zamani: 1,602

1000 tohum agirligina ait degerler, Ciller (1977)’nin bildirdigi 15.5 g, Caglar (1968)’in Kayseri yoresinden temin edilen
tohumlar igin bildirdigi 16.0-16.2 g, Yazicioglu vd. (1978)’un bildirdigi 14.2 g, Katar vd. (2011)’m 14,20-18,63 g ve
Arslan vd. (2012)’1n 15,41-16,85 g degerleriyle genel anlamda uyum igerisindedir.

3.5. Tohum Verimi (kg/da)

Dekara tohum verimi degisen iklim kosullart nedeniyle yillardan ve vejetasyon siirelerini etkilemesi nedeniyle
de ekim zamanlarindan 6nemli diizeyde etkilenmektedir (Vollman ve Rajcan, 2009). Calismada yillarin ve ekim
zamanlarmin tohum verimi iizerinde sirasiyla % 5 ve % 1 diizeyinde etkili oldugu goriilmektedir (Cizelge 3). Ortalama
tohum verimi 169,15 kg/da olarak belirlenmistir. Yillar bakimmdan en yiiksek deger 174,74 kg/da ile 2010-2011
vejetasyon yilindan elde edilirken, 2009-2010 vejetasyon yilinda ise bu deger 163,57 kg/da olmustur. Ekim zamanlar1
bakimindan ise en yiiksek deger I. Ekim zamanindan (193,96 kg/da) alinirken, en diisiik deger ise IV. Ekim zamanindan
147,72 kg/da olarak belirlenmistir (Tablo 4).

Tohum verimine ait bulgular, Ciller (1977) nin bildirdigi 60-100 kg/da, Caglar (1968)’mn Kayseri yoresi i¢in
bildirdigi 60-70 kg/da ve Katar vd. (2011)’m bildirdigi 74,74-129,51 kg/da degerlerinden bir miktar daha yiliksek
bulunmustur. Bu farkliliklar ¢alismalarda kullanilan materyallerin, ¢aligmalarin yiiriitiildiigi yillardan kaynaklanan
iklim ve giibreleme gibi yetistiricilik uygulamalarinin farkliligindan kaynaklandig: diisiintilmektedir.

3.6. Yag oram (%)

Yagli tohumlu bitkilerin tohumundaki yag oranlar1 oncelikle tiiriin ve ¢esidin genotipine bagli olarak
degismekle birlikte genotip ¢evre interaksiyonu da yag oraninin belirlenmesinde énem tagimaktadir. Yag orani iizerinde
onemli etkiye sahip ¢evre faktorlerinin basinda ise iklim degisimleri ve farkli agronomik uygulamalar gelmektedir
(Vollman ve Rajcan, 2009). Caligmamizda farkli ekim zamanlar1 yag orani iizerinde % 1 diizeyinde dnemli bir fark
olusturmusken, yil x ekim zamani interaksiyonu % 5 diizeyinde 6nemli fark olusturmustur (Tablo 3). Ortalama yag
oran1 % 22,41 olarak belirlenmistir. En yiiksek yag oran1 2010-2011 vejetasyon yilinin I. Ekim zamanindan (% 24,57)
almirken, en diisiik yag orani ise ayni yilin IV. Ekim zamanindan (% 19,56) alinmistir (Tablo 4).

Yag oranma ait degerler, Ciller (1977) nin bildirdigi % 25.3, Yazicioglu ve ark. (1978)’un bildirdigi % 24.9-
25.8 degerleriyle, Katar vd. (2011)’1n bildirdigi % 19,08-22,48 ve Caglar (1968)’m Kayseri, Avanos ve Yozgat yoreleri
i¢in sirastyla bildirdigi % 23.32, % 21.23 ve % 24.05 degerleriyle uyum igerisindedir.
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4. Sonug

Calismamiz genel olarak degerlendirildiginde; Ankara ekolojik kosullarinda marjinal alanlar igin tarmminin
yapilmasi diistiniilebilecek olan pelemir bitkisi i¢in Ekim aymin ilk haftasinda ekilmesinin tohum ve yag verimi
acisindan uygun olacagi diistiniilmektedir.
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Abstract

Theresearch areais situated in Milas district of Mugla province. In this study, during the period March 2009 -
July 2010 727 plant specimens, 66 families, 197 genera, 335 specific and infraspecific taxa were collected and
identified. Sixteen of the 335 taxa are new records for the C1 square. The number of endemic plantsis 18 (5.37%). The
distribution rates of the specimens into phytogeographical regions are as follows. Mediterranean elements 155
(46,26%), Iranc-Turanian elements 6 (1,79%) and Euro-Siberian eements 7 (2,08%). Unknown or cosmopolits 167
(49,85%).

Key words: Labranda, Flora, Milas, Mugla, Turkey

Tarihi Labranda (Milas-Mugla) Kahntilar1 ve Cevresinin Floristik Ozellikleri

Ozet

Aragtirma alan1 Mugla ilinin Milas il¢esinde yer alir. Bu ¢alismada, Mart 2009 — Temmuz 2010 yillarinda
toplanan 727 bitki 6rneginin degerlendirilmesi ile 66 familya, 197 cins, 335 tiir ve tiiralt1 takson tespit edilmistir. 335
taksondan 16°s1 C1 karesi i¢in yeni kayittir. Endemik bitkilerin sayis1 18 (% 5.37)’dir. Taksonlarm fitocografik
bolgelere dagilim oranlar1 su sekildedir: Akdeniz elementleri 155 (% 46,26), Iran-Turan elementleri 6 (% 1,79) ve
Avrupa-Sibirya elementleri 7 (% 2,08). Genis yayilishh ve yayilis alanlar1 belli olmayan taksonlarm sayist 167 (%
49,85).

Anahtar kelimeler: Labranda, Flora, Milas, Mugla, Tiirkiye
1. Introduction

Turkey is a country rich in historical features. Espacially Anatolia has hosted many civilizations for centuries.
The history of Labranda, which is located in southwestern Anatolia, dates back to the seventh century BC (Hellstrom,
2007). Labranda, unlike the historic areas around has been known as a sanctuary alone for centuries (Kizil, 2002).
Although there are lots of historic areas in the southwest of Anatolia, their floristic structure has not been studied
profoundly. In the ancient city area, Aspat Castle (Strobilos) in Bodrum, Mugla province and the surrounding flora was
studied by Cinar (Unpublished). Anamur Antique city and its surrounding has studied by Yildiztugay and Kii¢iikodiik
(Yildiztugay and Kiigiikodiik, 2010). Located in the town of Yatagan, Lagina and Stratonikea historical areas flora are
still being studied by Department of Botany members at Pamukkale University. Here are some other studies donein the
areas close to the research field: Yatagan Bencik Mountain flora (Aytepe and Varol, 2005), Flora of Yilanli Mountain in
the center of Mugla province (Varol et al, 2004), the flora of the region between Didim, Milas and Oren (Pirhan, 2003)
and flora and vegetation of Besparmak (West Mentese) mountains (Aydin-Mugla) (Ozel, 1992).

The purpose of this study isto be a source of the determination of the endemic plants and other floristic studies
donein areas close to here in the future aswell asto contribute.

) Corresponding author / Haberlesmeden sorumlu yazar: Tel.: +902362412158; Fax.: : +902362412158; E-mail: bhll2@hotmail.com
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1.1 Description of The Study Area

The study area isin the west-Anatolia region of Turkey. The study area is within the boundaries of the district
of Milas in Mugla 27° 49' 19" East longitude and 37° 25 15" North latitude. Labranda located 14 km. northeast of
Milas surrounded by the villages of Ortakdy east, Sarikaya west and southwest Kargicak (Figure 1). The atitude of the
areais between 580 m-750 m (Figure 2).

The meteorological climatic data were obtained from the General Directory of Meteorological Affairs
(Anonymus, 2005). The study area has a Mediterranean climate, the main characteristics of which are: dry summers and
warm and rainy winters. The seasona precipitation regime during the year is as. Winter, autumn, spring and summer
(Akman, 1982). In the research area, the annual mean temperature is 17.8 °C. The maximum mean temperature is 24.5
°C in August. The minimum mean temperature is 4.7 °C in January. The average annual total rainfall is of 698.4 mm.
Annual average humidity is ranged between 59.1- 62.2%. Fort the characterization of the climatic characteristics of the
area, Emberger’s pluviothermique quotient and Walter’s ombrothermique diagrams (Walter, 1956) were used (Figure
3).

2. Materials and methods

The materials of this investigation are comprised plant specimens collected (Mugla- province) in the Labranda
protected area and its surroundings between March 2009 and July 2010. The majority of the specimens were identified
by using the Flora of Turkey and the East Aegean Islands (Davis 1965-1985, Davis et al. 1988). In cases of uncertainty,
Flora Europaea (Tutin et al. 1964-1981) was used as well. The plants are listed in the appendix according to Davis
system (1965-1988). The geographical location (the area lies entirely within “C1 Mugla-Milas-Labranda’, which is
omitted from the station), collection date, the name of the collector and the collection number were given after the name
of every taxon in the list. An asterisk (*) in front of a plant name indicates a new record for the C1 grid square. The
abbreviations used in the list are as follows; E. Medit.= East Mediterranean e ement, Medit.= Mediterranean el ement,
Euro.- Sib.= Euro-Siberian element, Ir.-Tur.= Irano-Turanian eement. Author name of every taxon was written
according to the Authors of Plant Names (Brummitt and Powell, 1992). The phytogeographical region is cited unless
the species has a cosmopolitan and multiregional distribution. The findings of this study were examined and then
compared with the results of other researchs (Varol et a., 2004; Aytepe and Varol, 2005) carried out in nearer locations,
according to phytogeographical region and the large families and genera. The plant specimens prepared for herbarium
collection have been stored in the Department of Biology, Faculty of Science, Mugla University.
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Fig. 1. Labranda location in the province of Mugla.
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Figure 2. Contour Line map of the study area.
2.1 Abbreviations

Euro.-Sib. €le. :Euro-Siberian e ement,

E. Medit. €le. : East Mediterranean € ement,
End. : Endemic,

Ir.-Tur. ée. : Irano-Turanian € ement,
Medit. de. : Mediterranean € ement.

2.2 A brief description of the vegetation

The studied area lies in the west Anatolia. Vegetation types mainly distributed in the study area, are forest
vegetation and ruderal vegetation.

Forest vegetation can be found in different zones according to altitude from 560 meters to 750 meters. The
overall plants of wood floor are Pinus brutia Ten. and Pinus pinea L. Pinus brutia Ten. and Pinus pinea L.
communities dominate the northwestern parts of the historical monumentsin the center of the field. The remaining parts
are completely dominated by Pinus brutia Ten. communuties.

Ruderal vegetation has a very wide distribution in the center of study area because of the historical remains.
Some of plants belonging to ruderal vegetation are; Malva sylvestris L., Capsdlla bursa-pastoris (L.) Medik.,
Chenopodium botrys L., Urticadioica L.

Maguis formations can be found in the research area as a result of the destruction of Pinus brutia Ten. in the
period of transition from ruderal areas to the pine forests. Olea europaea L. var. europaea and Pistacia terebinthus L.
subsp. palaestina (Boiss) Engler species are found in the study area in western and southern parts. Maguis element of
Nerium oleander L., Cistus salviifolius L. and Quercus coccifera L. can be found in eastern regions; Spartium junceum
L., Arbutus unedo L. and Crataegus monogyna Jacq subsp. azarella (Gris.) Franco. can be found in northern and
northeastern areas.
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Figure 3. Climatic diagram of Milas.

2.3 Plant Collection Sations

Eal A

o

11

12.

13.

Mugla; Milas, Labranda location, within the protected area, inside the ancient city, 620-650 m.

Mugla; Milas, Labranda location, within the protected area, southern section of the highway, meadow areas, 580-620 m.
Mugla; Milas, Labranda location, within the protected area, western sides of the ancient city, ruderal areas, 620-650 m.
Mugla; Milas, Labranda location, within the protected area, southwestern sides of the ancient city, ruderal areas, 610-
630 m.

Mugla; Milas, Labranda location, within the protected area, northwestern sides of the ancient city, ruderal areas, 630-660
m.

Mugla; Milas, Labranda location, within the protected area, northeastern sides of the ancient city, meadow areas, 640-
680 m.

Mugla; Milas, Labranda location, outside the protected area, northeastern sides of the ancient city, P. brutia forest areas,
700-750 m.

Mugla; Milas, Labranda location, within the protected area, northern sides of the ancient city, P. brutia forest areas,
680-740 m.

Mugla; Milas, Labranda location, within the protected area, eastern sides of the ancient city, meadow areas, 630-660 m.
Mugla; Milas, Labranda location, within the protected area, the southern parts of the highway, southwest sides of the
ancient city, river bank, 570-600 m.

Mugla; Milas, Labranda location, along the protected area border on the western side of ancient city, P. brutia forest
areas, 610-650 m.

Mugla; Milas, Labranda location, outside the protected area, northwestern sides of the ancient city, P. brutia and P.
pinea forest areas, 640-700 m.

Mugla; Milas, Labranda location, outside the protected area, southwestern sides of the ancient city, the southern parts of
the highway, P. brutia forest areas, 560-600 m.
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14. Mugla; Milas, Labranda location, outside the protected area, eastern sides of the ancient city, P. brutia forest areas, 650-
700 m.

15. Mugla; Milas, Labranda location, within the protected area, northeastern sides of the ancient city, foothpath roadside,
meadow areas, 640-660 m.

16. Mugla; Milas, Labranda location, outside the protected area, western sides of the ancient city, P. brutia forest areas,
590-620 m.

17. Mugla; Milas, Labranda location, within the protected area, southwestern sides of the ancient city, the southern parts of
the highway, Olea europaea areas, 560-580 m.

18. Mugla; Milas, Labranda location, outside the protected area, southwestern sides of the ancient city, river banks, 570-600
m.

19. Mugla; Milas, Labranda location, outside the protected area, southwestern sides of the ancient city, P. brutia forest
areas, 570-600 m.

20. Mugla; Milas, Labranda location, outside the protected area, all around the ancient city, 550-750 m.
Mugla; Milas, Labranda location, outside the protected area, northwestern sides of the ancient city, 630-710 m..

3. Reaults

This floristic study was carried out with approximately 727 plant specimens collected between March 2009 —
July 2010. As a result of the identification of the plant specimens, 66 families, 197 genera, 335 taxon were determined.
Eighteen of the collected taxa are endemic. Sixteen plant samples which identified were collected first time from C1
square (Donner, 1990). Two of the 335 taxa are in Pteridophyta while 333 are in Spermatophyta. Two ofthe 333 taxa
are in Gymnospermae while 331 are in Angiospermae. Of these, 284 taxa belong to the class Dicotyledones, while the
other 47 belong to Monocotyledones. The results are summarised in Table 1. The taxa of the study area, categorized
according to phytogeographical regions, can be listed as follows: Mediterranean elements 155 (46.26%), Euro-Sib.
elements 7 (2.08%) Irano-Turanian elements 6 (1.79%) and the remaining 167 (49.85%) taxa are multiregional. The
results of the studies conducted in similar areas, together with the endemic and phytogeographical distribution are
presented in Table 2.

This study was carried out in the Mediterranean phytogeographic region and the number of Mediterranean
elements is naturally higher than that of the elements of other regions. Irano-Turanian elements have a higher rate on
Yilanli Mountain, the Euro-Siberian elements are approximately at the same rate in all areas. The rate of endemism in
our research area and other studies are very low (5.37%), when compared with endemism ratio in the total Flora of
Turkey (33%). Thisratio may not seem to be high. But, when we focus on the florain Turkey, it is observed that 85%
of the endemic taxa grow between 1000-2000 m. In this case, plains at lower altitudes are poor in terms of endemics.
The reason of a higher rate of endemism than other areas on the Yilanli Mountain can be that vegetation shows diversity
because altitude is higher than other areas (Labranda; Aytepe, 2005).

When we compare the number of taxa in families with other areas close to our region, asin our area on Aspat
Castle and Bencik Mountain Asteraceae, Fabaceae and Poaceae families are dominant. Asteraceae, Fabaceae and
Lamiaceae families are dominant in Yilanli Mountain. In our working region Caryophyllaceae family is found at a
higher rate than other areas, Liliaceae ve Orchidaceae families are a |ower rate (Table 3).

Table 1. Thefloristic evaluation of Labranda ruins and its surroundings

Pteridophyta Gymnospermae | Dicotyledones | Monocotyledones | Total

Number of Families 2 1 55 8 66
Number of Genera 2 1 165 29 197
Number of Taxa 2 2 284 47 335

Table 2. Comparison of the numbers and percentages the endemic and phytogeographical elements.

Research Area Labranda Cmar, 2010 Aytepe, 2005 Varol, 2004
Bodrum Yatagan Mugla
number | (%) number | (%) number | (%) number | (%)

Medit. de. 155 46.26 163 48.36 153 36.80 132 38.41
Ir.-Tur. de. 6 1.79 9 2.67 19 4.57 36 10.52
Euro.-Sih. de 7 2.08 5 1.48 10 2.40 8 231
Multi-regional 166 49.85 160 47.47 187 44.95 167 48.60
Endemic taxon 18 5.37 13 3.85 35 8.42 64 18.59
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Table 3. Comparison of the numbers and percentages largest families in Labranda and other studies.

Research Area Labranda Cinar, 2010 Aytepe, 2005 Varol, 2004
Bodrum Y atagan Mugla
number (%) number (%) number (%) number (%)

Asteraceae 41 12.23 57 16.91 55 13.22 33 9.62
Fabaceae 40 1194 44 13.05 39 9.38 44 12.82
Poaceae 23 6.86 20 5.93 27 6.50 26 7.58
Caryophyllaceae 20 5.97 13 3.85 17 4.08 13 3.79
Brassicaceae 15 4.47 13 3.85 22 5.29 10 291
Lamiaceae 14 4.20 15 4.45 37 8.90 37 10.78
Scrophulariaceae 12 3.58 13 3.85 11 271 10 291
Liliaceae 11 3.28 14 4.45 23 5.50 22 6.41
Apiaceae 11 3.28 11 3.35 17 4.08 9 2.62
Boraginaceae 10 2.99 8 2.37 10 2.40 18 5.24
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APPENDIX
FLORISTIC LIST

PTERIDOPHYTA

ASPLENIACEAE
1. Ceterach officinarum DC.
Loc. 1, 10.01.2010, B.Guler 672.

ASPIDIACEAE

2. Dryopteris pallida (Bory) Fomin
Loc. 14, 14.02.2010, B.Guler 706.
Medit. e ement

SPERMATOPHYTA
GYMNOSPERMAE

PINACEAE

3. Pinus brutia Ten.

Loc. 20, 28.03.2010, B.Guler 720.
E. Medit. dement

4. P.pinealL.

Loc. 21, 24.04.2010, B.Gller 731.
Medit. e ement

ANGIOSPERMAE
DICOTYLEDONES

RANUNCULACEAE

5. Clematiscirrhosa L.

Loc. 1, 03.11.2009, B.Giler 653; Loc. 1, 30.05.2010, B.Guler

737.
Medit. e ement

6. Ranunculus paludosus Poiret
Loc. 5, 17.05.2009, B.Gliler 285.
7. R. marginatus d’'Urv. var. trachycarpus (Fisch. & Mey.)

Azn.

Loc. 3, 02.05.2009, B.Guiler 187.

8. R. muricatusL.

Loc. 10, 03.05.2009, B.Giiler 255.
9. R. ficaria L. subsp. ficariiformis Rouy & Fouc.
Loc. 1, 02.03.2009, B.Guler 003; Loc. 3, 10.01.2010, B.Gller

686.

PAPAVERACEAE
10. Papaver rhoeasL.

Loc. 1, 06.06.2009, B.Giler 513; Loc. 14, 24.04.2010,

B.Gliler 728.

11. P. virchowii Aschers. & Sint. ex Boiss.
Loc. 4,02.05.2009, B.Gliler 134.

12. Hypecoum imberbe Sibth. & Sm.

Loc. 1, 02.03.2009, B.Guler 002; Loc. 9, 23.05.2009, B.Gller
470; Loc. 1, 16.03.2009, B.Gller 051; Loc. 14, 14.02.2010,

B.Gliler 699.
Medit. e ement

*13. Corydalis solida (L.) Swartz
Loc. 1, 16.03.2009, B.Giler 047; Loc. 15, 14.02.2010,

B.Gller 704.
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14. Fumaria densiflora DC.
Loc. 7, 23.05.2009, B.Guiler 404.
Medit. e ement

15. F. officinalis L.

Loc. 1, 13.04.2009, B.Guiler 099.

BRASSI CACEAE (CRUCIFERAE)

16. Sinapisarvensis L.

Loc. 2, 03.05.2009, B.Giiler 271

17. Hirschfeldiaincana (L.) Lag.-Foss.

Loc. 17, 24.05.2009, B.Giiler 478.

18. Raphanus raphanistrum L.

Loc. 1, 13.04.2009, B.Giller 120; Loc. 1, 02.05.2009, B.Guler
169; Loc. 3,

02.05.2009, B.Guler 181; Loc. 1, 10.01.2010, B.Gller 671;
Loc. 14, 24.04.2010, B.Giiler 726.

19. Calepinairregularis (Asso) Thellung

Loc. 6, 30.03.2009, B.Giller 076; Loc. 6, 30.03.2009, B.Guler
078; Loc. 6, 30.03.2009, B.Giiler 079; Loc. 1, 28.03.2010,
B.Gller 724.

20. Thalspi perfoliatum L.

Loc. 6, 30.03.2009, B.Gliler 071.

21. Capsdlla bursa-pastoris (L.) Medik.

Loc. 1, 02.03.2009, B.Giiler 001; Loc. 2, 30.03.2009, B.Guler
065; Loc. 1, 16.03.2009, B.Gller 045; Loc. 6, 19.12.2009,
B.Gler 658; Loc. 6, 19.12.2009, B.Giller 655.

22. Buniaserucago L.

Loc. 1, 02.05.2009, B.Giller 174; Loc. 4, 02.05.2009, B.Guler
127; Loc. 6, 14.02.2010, B.Guler 700; Loc. 3, 02.03.2009,
B.Guler 012.

23. Alyssum fulvescens Sibth. & Sm. var. fulvescens

Loc. 7, 23.05.2009, B.Giler 380; Loc. 3, 16.03.2009,
B.Guler 042; Loc. 17, 14.02.2010, B.Gliler 691.

E. Medit. element

24. Erophila verna (L.) Chevall. subsp. praecox (Stev.)
Walters

Loc. 3, 16.03.2009, B.Guler 041; Loc. 14, 14.02.2010,
B.Gller 687.

25. Arabisverna (L.) DC.

Loc. 1, 13.04.2009, B.Guiler 096.

Medit. element

26. Nasturtium officinale R. Br.

Loc. 18, 03.05.2009, B.Giler 259; Loc. 18, 24.05.2009,
B.Guler 485; Loc. 18, 07.06.2009, B.Guler 554; Loc. 18,
07.06.2009, B.Gller 555.

27. Cardaminegraecal..

Loc. 1, 13.04.2009, B.Gller 100; Loc. 1, 13.04.2009,
B.Guler 095.

28. C. hirsuta L.

Loc. 1, 16.03.2009, B.Guler 043; Loc. 2, 30.03.2009,
B.Guler 062.

29. Malcolmia chia (L.) DC.

Loc. 1, 13.04.2009, B.Guler 097.

E. Medit. element

30. Sisymbrium officinale (L.) Scop.

Loc. 8, 23.05.2009, B.Guler 448; Loc. 1, 13.04.2009,
B.Guler 119; Loc. 2, 03.05.2009, B.Giler 269; Loc. 2,
03.05.2009, B.Gller 272.

31. Arabidopsisthaliana (L.) Heynhold

Loc. 2, 30.03.2009, B.Guler 063.

CISTACEAE

32. Cistuscreticus L.

Loc. 3, 18.05.2009, B.Gliler 345.
Medit. e ement

33. C. salviifolius L.

Loc. 7, 02.05.2009, B.Gler 226; Loc. 7, 23.05.2009, B.Guler
362.

Medit. element

34. Tuberaria guttata (L.) Fourr. var. plantaginea (Willd.)
Gross.

Loc. 7, 23.05.2009, B.Giler 363; Loc. 7, 23.05.2009, B.Guler
378.

PORTULACACEAE

35. Portulaca oleracea L.

Loc. 5, 12.10.2009, B.Giiler 635; Loc. 5, 12.10.2009, B.Guler
633; Loc. 1, 17.09.2009, B.Gller 615.

CARYOPHYLLACEAE

36. Arenaria oxypetala Sibth. & Sm.

Loc. 1, 07.07.2009, B.Gller 581.

E. Medit. e ement

37. A. serpyllifolia L.

Loc. 1, 02.05.2009, B.Gller 209.

38. Minuartia mesogitana (Boiss.) Hand.-Mazz. subsp.
mesogitana

Loc. 1, 02.05.2009, B.Giller 211; Loc. 1, 02.05.2009, B.Guler
200.

E. Medit. element

39. Stellaria media (L.) Vill. subsp. media

Loc. 15, 14.02.2010, B.Giiler 698.

40. Ceragtium glomeratum Thuill.

Loc. 2, 30.03.2009, B.Giller 058; Loc. 8, 23.05.2009, B.Guler
416; Loc. 8, 23.05.2009, B.Gller 425; Loc. 1, 02.05.2009,
B.Guler 202; Loc. 1, 10.01.2010, B.Giller 676.

41. C. brachypetalum Pers. subsp. roeseri (Boiss. & Heldr.)
Nyman

Loc. 2, 30.03.2009, B.Giiler 061; Loc. 1, 28.03.2010, B.Guler
712.

Medit. e ement

42. C. illyricum Ard. subsp. comatum (Desv.) P.D. Sl &
Whitehead

Loc. 3, 18.05.2009, B.Giller 343; Loc. 2, 03.05.2009, B.Guler
264.

E. Medit. e ement

43. Moenchia mantica (L.) Bartl. subsp. caerula (Boiss)
Clapham

Loc. 7, 23.05.2009, B.Guler 379; Loc. 14, 02.05.2009,
B.Gller 233.

44, Saginamaritima Don

Loc. 3, 18.05.2009, B.Gliler 346; Loc. 5, 23.05.2009, B.Guler
466.

Medit. e ement

45, Spergulariamedia (L.) C. Pred

Loc. 12, 06.06.2009, B.Guler 519.

46. S. marina (L.) Gris.

Loc. 9, 07.06.2009, B.Gliler 559; Loc. 6, 30.03.2009, B.Guler
075.

47. Polycarpon tetraphyllum (L.) L.

Loc. 17, 24.05.2009, B.Guler 482; Loc. 9, 17.05.2009,
B.Guiler 318.

Medit. e ement

48. Dianthustripunctatus Sibth. & Sm.

Loc. 4, 02.05.2009, B.Guler 137; Loc. 4, 02.05.2009, B.Gller
159; Loc. 9, 17.05.2009, B.Giiller 296; Loc. 7, 23.05.2009,
B.Giiler 366.

Medit. e ement

49. Velezia hispida Boiss.

Loc. 7, 23.05.2009, B.Guler 446; Loc. 7, 23.05.2009, B.Gller
361; Loc. 11, 06.06.2009, B.Guler 493.

End.

50. Sileneitalica (L.) Pers.
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Loc. 9, 17.05.2009, B.Gller 277; Loc. 7, 02.05.2009, B.Guler
221; Loc. 7, 23.05.2009, B.Gliler 382.

Medit. € ement

51. S. vulgaris (Moench) Garcke var. vulgaris

Loc. 9, 17.05.2009, B.Giiler 276.

52. S. behen L.

Loc. 4, 02.05.2009, B.Gller 144.

53. S gallica L.

Loc. 2, 03.05.2009, B.Giiler 247; Loc. 2, 03.05.2009, B.Gliler
248; Loc. 7, 02.05.2009, B.Giiler 215; Loc. 7, 02.05.2009,
B.Giler 217; Loc. 1, 02.05.2009, B.Guler 192; Loc. 7,
23.05.2009, B.Giiler 408.

54. S. subconica Friv.

Loc. 9, 17.05.2009, B.Gliler 327.

55. S. lydia Boiss.

Loc. 2, 03.05.2009, B.Giiler 242; Loc. 4, 02.05.2009, B.Gliler
151

E. Medit. element

ILLECEBRACEAE

56. Paronychia echinulata Chater
Loc. 12, 06.06.2009, B.Giiler 533.
Medit. e ement

POLYGONACEAE

*57. Polygonum arenastrum Bor.

Loc. 6, 19.12.2009, B.Gliler 656.

58. Rumex acetosella L.

Loc. 9, 17.05.2009, B.Giiler 316; Loc. 7, 23.05.2009, B.Gliler
441; Loc. 9, 07.06.2009, B.Gler 560.

59. R. tuberorus L. subsp. tuberorus

Loc. 4, 02.05.2009, B.Giiler 138.

60. R. tuberorus L. subsp. creticus (Boiss.) Rech.

Loc. 18, 24.05.2009, B.Gller 486; Loc. 2, 03.05.20009,
B.Gliler 260.

61. R. conglomeratus Murray

Loc. 1, 16.03.2009, B.Giiler 052; Loc. 1, 02.05.2009, B.Guler
171.

62. R. pulcher L.

Loc. 3, 18.05.2009, B.Gller 349.

63. R. bucephalophorus L.

Loc. 4, 02.05.2009, B.Giiler 135; Loc. 2, 03.05.2009, B.Guler
267; Loc. 3, 18.05.2009, B.Giller 351; Loc. 7, 23.05.2009,
B.Giler 401.

Medit. e ement

CHENOPODIACEAE

64. Chenopodium botrys L.

Loc. 1, 17.09.2009, B.Guler 623.
Medit. e ement

65. C. murale L.

Loc. 1, 17.09.2009, B.Guler 622.

AMARANTHACEAE

*66. Amaranthus retroflexus L.

Loc. 1, 17.09.2009, B.Gliler 625.

67.A.abusL.

Loc. 1, 16.08.2009, B.Giler 602; Loc. 1, 07.07.2009, B.Gliler
592.

CYNOCRAMBACEAE

68. Theligonum cynocrambe L.

Loc. 8, 23.05.2009, B.Gler 417; Loc. 9, 17.05.2009, B.Guler
275; Loc. 17, 14.02.2010, B.Guler 693.

Medit. element

HYPERICACEAE (GUTTIFERAE)
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69. Hypericum atomarium Boiss.

Loc. 13, 24.05.2009, B.Giller 464; Loc. 1, 07.07.2009,
B.Giler 589; Loc. 1, 06.06.2009, B.Guler 511; Loc. 1,
30.05.2010, B.Giiler 738.

E. Medit. element

70. H. perforatum L.

Loc. 9, 17.05.2009, B.Gller 317; Loc. 7, 23.05.2009, B.Guler
445; Loc. 9, 15.05.2010, B.Guler 731.

MALVACEAE

71. Malva sylvestris L.

Loc. 3, 02.05.2009, B.Gller 177; Loc. 1, 13.04.2009, B.Guler
121; Loc. 7, 24.04.2010, B.Giller 727.

72. M. nicaeensis All.

Loc. 2, 03.05.2009, B.Giler 251; Loc. 17, 24.05.2009,
B.Gliler 479.

Medit. eement

73. Alcea dissecta (Baker) Zohary

Loc. 1, 06.06.2009, B.Guiler 517.

GERANIACEAE

74. Geranium lucidum L.

Loc. 2, 03.05.2009, B.Guler 249; Loc. 1, 13.04.2009, B.Gller
103; Loc. 1, 13.04.2009, B.Giiler 093; Loc. 6, 30.03.2009,
B.Giler 072; Loc. 10, 28.03.2010, B.Giiler 709.

75. G. purpureum Vill.

Loc. 7, 23.05.2009, B.Gliler 455.

76. G. rotundifolium L.

Loc. 13, 07.06.2009, B.Guler 544; Loc. 9, 17.05.2009,
B.Giller 324; Loc. 1, 28.03.2010, B.Gliler 713.

77. G. molle L. subsp. molle

Loc. 2, 03.05.2009, B.Giller 245; Loc. 3, 18.05.2009, B.Guler
344; Loc. 1, 16.03.2009, B.Giler 048; Loc. 1, 02.03.2009,
B.Guler 007; Loc. 4, 02.05.2009, B.Guler 156; Loc. 1,
13.04.2009, B.Guler 115.

78. Erodium botrys (Cav.) Betrol.

Loc. 1, 16.03.2009, B.Giller 038; Loc. 1, 16.03.2009, B.Guler
039; Loc. 3, 30.03.2009, B.Giler 084.

Medit. e ement

79. E. ciconium (L.) L' Hérit.

Loc. 9, 17.05.2009, B.Guiler 300; Loc. 1, 13.04.2009, B.Gliler
112; Loc. 10, 28.03.2010, B.Gller 710.

Medit. e ement

80. E. cicutarium (L.) L' Hérit. subsp. cicutarium

Loc. 12, 06.06.2009, B.Gller 494; Loc. 7, 23.05.20009,
B.Gller 369; Loc. 7, 23.05.2009, B.Gliler 377.

81. E. moschatum (L.) L’ Hérit.

Loc. 1, 02.03.2009, B.Giiler 011; Loc. 1, 10.01.2010, B.Gliler
673.

Medit. eement?

ZYGOPHYLLACEAE

82. Tribulusterrestris L.

Loc. 1, 17.09.2009, B.Giiler 624; Loc. 1, 07.07.2009, B.Gliler
594; Loc. 1, 03.07.2009, B.Gliler 743.

VITACEAE (AMPELIDACEAE)
83. Vitisvinifera L.
Loc. 9, 17.05.2009, B.Gller 293.

ANACARDIACEAE

84. Pistacia terebinthus L. subsp. palaestina (Boiss) Engler
Loc. 6, 06.07.2009, B.Giiler 567; Loc. 1, 02.05.2009, B.Guler
188; Loc. 9, 17.05.2009, B.Giiller 328; Loc. 1, 03.07.2009,
B.Gller 744.

E. Medit. element
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FABACEAE (LEGUMINOSAE)

85. Spartium junceum L.

Loc. 2, 03.05.2009, B.Giller 263; Loc. 8, 24.04.2010, B.Guler
725.

Medit. element

86. Calicotome villosa (Poiret) Link

Loc. 2, 30.03.2009, B.Giller 066; Loc. 8, 02.05.2009, B.Guler
240.

Medit. element

87. LupinusvariusL.

Loc. 7, 02.05.2009, B.Giller 216; Loc. 7, 23.05.2009, B.Guler
411; Loc. 1, 02.05.2009, B.Guler 183.

Medit. eement

88. Vicia cracca L. subsp. stenophylla Vel.

Loc. 1, 06.06.2009, B.Gliler 505.

89. V. villosa Roth subsp. villosa

Loc. 9, 17.05.2009, B.Guler 310; Loc. 12, 06.06.2009,
B.Guler 529; Loc. 1, 13.04.2009, B.Giler 114.

90. V. articulata Hornem.

Loc. 7, 23.05.2009, B.Guler 396; Loc. 14, 02.05.2009,
B.Guler 237; Loc. 7, 23.05.2009, B.Giler 451.

Medit. e ement

91. V. hirsuta (L.) S. F. Gray

Loc. 7, 23.05.2009, B.Gller 450.

92. V. grandiflora Scop var. grandiflora

Loc. 7, 23.05.2009, B.Giller 370; Loc. 3, 30.03.2009, B.Guler
083; Loc. 1, 02.05.2009, B.Giler 167; Loc. 9, 17.05.2009,
B.Guler 306; Loc. 7, 23.05.2009, B.Guler 447; Loc. 6,
28.03.2010, B.Giiler 716; ; Loc. 1, 30.05.2010, B.Giiler 736.
E. Medit. element

93. V. grandiflora Scop var. dissecta Boiss.

Loc. 1, 02.05.2009, B.Guler 170.

94. V. cuspidata Boiss.

Loc. 1, 13.04.2009, B.Guler 094.

E. Medit. element

95. V. lathyroidesL.

Loc. 3, 18.05.2009, B.Guler 339.

96. V. hithynica L.

Loc. 7, 23.05.2009, B.Giler 390; Loc. 1, 02.05.2009, B.Guler
190; Loc. 7, 23.05.2009, B.Guler 409.

97. Pisum sativum L. subsp. eatius (Bieb) Aschers. &
Graebn var. datius

Loc. 1, 13.04.2009, B.Giler 113; Loc. 9, 17.05.2009, B.Guler
307; Loc. 5, 30.09.2009, B.Giler 627; Loc. 15, 28.03.2010,
B.Guler 715.

Medit. element?

98. Trifolium repensL. var. repens

Loc. 8, 23.05.2009, B.Gliler 421.

99. T. nigrescens Viv. subsp. petrisavii (Clem.) Holmboe
Loc. 1, 13.04.2009, B.Gler 110; Loc. 1, 02.05.2009, B.Guler
185.

100. T. campestre Schreb.

Loc. 7, 23.05.2009, B.Gler 358; Loc. 9, 17.05.2009, B.Guler
279; Loc. 16, 06.06.2009, B.Guler 496; Loc. 1, 02.05.2009,
B.Guler 212.

Medit. element

101. T. glomeratum L.

Loc. 9, 17.05.2009, B.Gller 311.

102. T. spumaosum L.

Loc. 4, 02.05.2009, B.Guler 139; Loc. 9, 17.05.2009, B.Guler
308; Loc. 9, 17.05.2009, B.Guler 312; Loc. 8, 23.05.2009,
B.Guler 423.

Medit. element

103. T. resupinatum L. var. microcephalum Zoh.

Loc. 7, 23.05.2009, B.Gler 391; Loc. 3, 18.05.2009, B.Guler
354; Loc. 4, 02.05.2009, B.Guler 148.

104. T. tomentosum L.

Loc. 2, 03.05.2009, B.Guler 252; Loc. 1, 13.04.2009, B.Giler
102; Loc. 17, 24.05.2009, B.Gller 481.

*105. T. pratense L. var. pratense

Loc. 10, 07.06.2009, B.Guler 553.

106. T. stellatum L. var. stellatum

Loc. 9, 17.05.2009, B.Gliler 305.

Medit. e ement

107. T. lucanicum Gasp.

Loc. 7, 23.05.2009, B.Giiler 397.

Medit. element?

108. T. cherleri L.

Loc. 8, 23.05.2009, B.Giller 426; Loc. 7, 23.05.2009, B.Guler
385; Loc. 9, 17.05.2009, B.Giiler 335.

Medit. eement

109. T. arvense L. var. arvense

Loc. 7, 23.05.2009, B.Giller 374; Loc. 3, 18.05.2009, B.Guler
356; Loc. 12, 06.06.2009, B.Guler 523.

110. T. purpureum Lais. var. purpureum

Loc. 3, 18.05.2009, B.Giler 348; Loc. 12, 06.06.2009,
B.Guler 531 Loc. 14, 23.05.2009, B.Giiler 359.

111. T. subterraneum L.

Loc. 1, 13.04.2009, B.Giller 111; Loc. 3, 30.03.2009, B.Guler
086.

112. Mdilotusindica (L.) All.

Loc. 8, 23.05.2009, B.Gliler 412.

113. M. elegans Sazm.

Loc. 2, 03.05.2009, B.Giller 244; Loc. 1, 02.05.2009, B.Guler
205.

114. Trigondla smyrnea Boiss.

Loc. 1, 13.04.2009, B.Giler 098; Loc. 1, 13.04.2009, B.Guler
108.

End., E. Medit. element

115. Medicago orbicularis (L.) Bart.

Loc. 14, 02.05.2009, B.Guler 238; Loc. 2, 03.05.2009,
B.Gller 258; Loc. 7, 23.05.2009, B.Guler 373; Loc. 1,
02.05.2009, B.Guler 201; Loc. 3, 02.05.2009, B.Giler 178.
Medit. e ement

*116. M. praecox DC.

Loc. 2, 03.05.2009, B.Gller 253.

Medit. e ement

117. M. minima (L.) Bart. var. minima

Loc. 1, 02.05.2009, B.Gller 194.

118. M. disciformis DC.

Loc. 1, 02.05.2009, B.Guler 207; Loc. 2, 03.05.2009, B.Gller
257; Loc. 2, 03.05.2009, B.Guler 254; Loc. 9, 17.05.2009,
B.Gller 314.

Medit. e ement

119. M. polymorpha L. var. vulgaris (Benth.) Shinners

Loc. 3, 18.05.2009, B.Guler 340; Loc. 9, 17.05.2009, B.Gller
281; Loc. 2, 03.05.2009, B.Guler 262; Loc. 4, 02.05.2009,
B.Giler 161; Loc. 4, 02.05.2009, B.Guler 163; Loc. 1,
02.05.2009, B.Giler 204.

120. M. littoralis Rohde ex Lois. var. littoralis

Loc. 7, 23.05.2009, B.Guler 383; Loc. 4, 02.05.2009, B.Gller
162.

Medit. eement

121. Lotus angustissmus L.

Loc. 5, 30.09.2009, B.Giler 629; Loc. 12, 06.06.2009,
B.Giiler 536; Loc. 13, 07.06.2009, B.Giiler 540.

122. L. macrotrishus Boiss.

Loc. 14, 02.05.2009, B.Guler 228; Loc. 7, 23.05.2009,
B.Giiler 367; Loc. 8, 23.05.2009, B.Giler 432.

End., E. Medit. element

123. Coronillacretica L.

Loc. 11, 06.06.2009, B.Guler 495.

E. Medit. element

124. Ornithopus compressusL.
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Loc. 11, 06.06.2009, B.Guler 499; Loc. 7, 23.05.20009,
B.Guler 381; Loc. 1, 02.05.2009, B.Guler 208; Loc. 1,
13.04.2009, B.Gliler 104.

Medit. e ement

ROSACEAE

125. Rubus sanctus Schreber

Loc. 5, 16.08.2009, B.Gliler 612.

Medit. e ement

126. Rosa caninalL.

Loc. 7, 23.05.2009, B.Guler 372; Loc. 9, 17.05.2009, B.Gller
294.

127. Crataegus monogyna Jacq subsp. azarela (Gris.)
Franco

Loc. 14, 02.05.2009, B.Guler 239; Loc. 9, 17.05.2009,
B.Guler 286; Loc. 7, 23.05.2009, B.Guler 436; Loc. 1,
02.05.2009, B.Guler 186; Loc. 6, 19.12.2009, B.Giler 665.
128. Cydonia oblonga Miller

Loc. 3, 02.05.2009, B.Gller 176.

129. Malus sylvestris Miller subsp. orientalis (A. Uglitzkich)
Browicz var. orientalis

Loc. 6, 06.07.2009, B.Gller 574.

130. Pyrus communis L. subsp. sativa (DC.) Hegi

Loc. 9, 17.05.2009, B.Guler 291; Loc. 9, 06.07.2009, B.Gller
573; Loc. 1, 03.07.2009, B.Guler 745.

131. P. amygdaliformis Vill. var. amygdaliformis

Loc. 1, 03.11.2009, B.Guler 651.

E. Medit. element

PUNICACEAE
132. Punica granatum L.
Loc. 1, 06.06.2009, B.Gliler 516.

LYTHRACEAE
133. Lythrum hyssopifolia L.
Loc. 12, 06.06.2009, B.Gliler 534.

ONAGRACEAE

134. Epilobium parviflorum Schreber

Loc. 10, 24.05.2009, B.Gller 484; Loc. 4, 15.05.2010,
B.Guler 733.

*135. E. minutiflorum Hausskn.

Loc. 5, 30.09.2009, B.Giiler 626.

Ir.-Tur. element

CRASSULACEAE

136. Umbilicus rupestris (Salish.) Dandy

Loc. 7, 23.05.2009, B.Gliler 368; Loc. 7, 23.05.2009, B.Guler
399; Loc. 4, 02.05.2009, B.Giller 157; Loc. 17, 14.02.2010,
B.Gler 689.

137. Sedum caespitosum (Cav.) DC.

Loc. 2, 30.03.2009, B.Giler 059; Loc. 4, 02.05.2009, B.Guler
141; Loc. 3, 10.01.2010, B.Guler 685.

Medit. element?

138. S. hispanicum L. var. hispanicum

Loc. 7, 23.05.2009, B.Guler 398.

SAXIFRAGACEAE

139. Saxifraga cymbalaria L. var. huetiana (Boiss.) Engler
& Irmscher

Loc. 6, 30.03.2009, B.Gler 077; Loc. 4, 02.05.2009, B.Guler
140.

140. S. hederacea L. var. libatonica (Bornm.) Matthews

Loc. 8, 23.05.2009, B.Guiler 427.

APIACEAE
141. Eryngium glomeratum Lam.
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Loc. 18, 07.06.2009, B.Gliler 552.

142. Myrrhoides nodasa (L.) Cannon

Loc. 2, 03.05.2009, B.Gler 274.

Medit. element

143. Scandix augtralis L. subsp. grandiflora (L.) Thell.

Loc. 9, 17.05.2009, B.Guler 321; Loc. 6, 30.03.2009, B.Guler
082 Loc. 6, 28.03.2010, B.Gliler 717.

144. Oenanthe pimpinelloides L.

Loc. 9, 23.05.2009, B.Giler 461; Loc. 9, 17.05.2009, B.Guler
278.

145. Microsciadium minutum (d' Urv.) Brig.

Loc. 12, 06.06.2009, B.Gler 527.

End., E. Medit. element

146. Ferulatingitana L.

Loc. 9, 17.05.2009, B.Gler 283; Loc. 9, 23.05.2009, B.Guler
463; Loc. 1, 10.01.2010, B.Guler 678.

Medit. element

147. Opopanax hispidus (Friv.) Gris.

Loc. 1, 13.04.2009, B.Gler 105; Loc. 1, 16.03.2009, B.Guler
050.

148. ThapsiagarganicalL.

Loc. 6, 06.07.2009, B.Guler 571.

Medit. el ement

149. Torillis arvensis (Huds)) Link subsp. purpurea (Ten.)
Hayek

Loc. 3, 18.05.2009, B.Guler 336; Loc. 7, 23.05.2009, B.Gller
452.

Medit. e ement

150. T. arvensis (Huds.) Link subsp. elongata (Hoffmanns.
& Link)

Loc. 7, 23.05.2009, B.Gler 392.

Medit. e ement

151. T. ucranica Sprengel

Loc. 11, 06.06.2009, B.Guler 503; Loc. 1, 07.07.2009,
B.Gller 593.

*152. Turgenia latifolia (L.) Hoffm.

Loc. 7, 23.05.2009, B.Gler 434.

153. Daucuscarota L.

Loc. 1, 03.11.2009, B.Gller 650.

ARALIACEAE

154. Hedera helix L.

Loc. 1, 10.01.2010, B.Giiler 675; Loc. 1, 16.03.2009, B.Gliler
049; Loc. 5, 16.08.2009, B.Giiler 611; Loc. 6, 19.12.2009,
B.Gilller 670; Loc. 7, 03.11.2009, B.Gliler 646.

CAPRIFOLIACEAE

155. Lonicera etrusca Santi var. etrusca

Loc. 14, 07.07.2009, B.Gller 576; Loc. 8, 23.05.20009,
B.Gller 428.

Medit. e ement

RUBIACEAE

156. Sherardia arvensisL.

Loc. 7, 02.05.2009, B.Guler 218; Loc. 4, 02.05.2009, B.Gller
154; Loc. 1, 13.04.2009, B.Gller 092; Loc. 11, 24.05.2009,
B.Guler 472; Loc. 11, 24.05.2009, B.Gliler 477.

Medit. eement?

157. Cruciandla angustifolia L.

Loc. 8, 23.05.2009, B.Gler 418.

Medit. e ement

158. C. imbricata Boiss.

Loc. 7, 23.05.2009, B.Guler 457; Loc. 12, 06.06.2009,
B.Gler 530.

E. Medit. element

*159. Galium spurium L. subsp. spurium
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Loc. 4, 02.05.2009, B.Giller 155; Loc. 4, 02.05.2009, B.Guler
133.

Euro.-Sib. element

160. G. penduliflorum Boiss.

Loc. 7, 23.05.2009, B.Gller 437.

End., E. Medit. element

161. G. brevifolium Sm. subsp. brevifolium

Loc. 7, 23.05.2009, B.Giller 364; Loc. 7, 23.05.2009, B.Guler
438; Loc. 14, 24.04.2010, B.Giiler 730.

End., E. Medit. element

162. G. murale (L.) All.

Loc. 2, 30.03.2009, B.Giiler 060.

Medit. e ement

163. Cruciata pedemontana (Bellardi) Ehrend.

Loc. 3, 24.05.2009, B.Gller 473.

164. Valantia hispida L.

Loc. 1, 02.05.2009, B.Gliler 196.

Medit. e ement

VALERIANACEAE

165. Valeriandla muricata (Stev.) Baxt.

Loc. 14, 02.05.2009, B.Guler 227; Loc. 7, 23.05.20009,
B.Gliler 375.

DIPSACACEAE

166. Knautia integrifolia (L.) Bert var. bidens (Sm.) Borbas
Loc. 3, 18.05.2009, B.Giller 341; Loc. 4, 02.05.2009, B.Guler
126.

E. Medit. element

167. K. integrifolia (L.) Bert var. integrifolia

Loc. 19, 07.06.2009, B.Giiler 543.

Medit. element

ASTERACEAE

168. Tagetesminuta L.

Loc. 1, 10.01.2010, B.Giiler 677; Loc. 6, 19.12.2009, B.Gliler
659; Loc. 6, 19.12.2009, B.Giiler 666.

169. Inulaviscosa (L.) Aiton

Loc. 14, 12.10.2009, B.Guler 631; Loc. 14, 03.11.2009,
B.Guler 648; Loc. 9, 12.10.2009, B.Guler 639; Loc. 5,
30.09.2009, B.Giiler 630.

Medit. element

170. Pulicaria dysenterica (L.) Bernh.

Loc. 1, 16.08.2009, B.Gliler 605; Loc. 1, 17.09.2009, B.Guler
620.

171. Filago vulgaris Lam.

Loc. 7, 23.05.2009, B.Guiler 388.

172. F. eriocephala Guss.

Loc. 12, 06.06.2009, B.Giiler 521.

E. Medit. element

173. Logfia arvensis (L.) Holub

Loc. 19, 07.06.2009, B.Guler 539; Loc. 19, 07.06.2009,
B.Guler 541.

174. Conyza canadensis (L.) Cronquist

Loc. 1, 16.08.2009, B.Giler 606; Loc. 1, 10.01.2010, B.Guler
679; Loc. 6, 19.12.2009, B.Gler 660.

175. C. bonariensis (L.) Cronquist

Loc. 1, 07.07.2009, B.Guler 591; Loc. 1, 17.09.2009, B.Gller
616; Loc. 14, 03.11.2009, B.Guler 645; Loc. 1, 10.01.2010,
B.Giler 674; Loc. 9, 19.12.2009, B.Giler 661 Loc. 1,
03.07.2009, B.Gller 746.

176. Bellis perennis L.

Loc. 7, 30.03.2009, B.Giler 074; Loc. 7, 23.05.2009, B.Guler
440.

Euro.-Sib. element

177. Doronicum orientale Hoffm.

Loc. 1, 02.05.2009, B.Giler 214; Loc. 1, 28.03.2010, B.Guler
723.

178. Senecio vulgarisL.

Loc. 1, 02.03.2009, B.Giler 005; Loc. 6, 19.12.2009, B.Guler
657; Loc. 6, 28.03.2010, B.Guler 718.

179. S. vernalis Waldst. & Kit.

Loc. 7, 02.05.2009, B.Gller 231.

180. Calendula arvensisL.

Loc. 1, 16.03.2009, B.Gler 053; Loc. 1, 02.03.2009, B.Guler
006; Loc. 15, 14.02.2010, B.Guler 696; Loc. 6, 19.12.2009,
B.Gller 667.

Medit. element

181. Anthemis cretica L. subsp. leucanthemoides (Boiss.)
Grierson

Loc. 1, 02.03.2009, B.Giiler 008.

182. A. chia L.

Loc. 1, 02.05.2009, B.Giller 213; Loc. 2, 03.05.2009, B.Guler
265; Loc. 3, 10.01.2010, B.Guler 684; Loc. 6, 19.12.2009,
B.Gller 664.

E. Medit. element

183. Chamaeme um mixtum (L.) All.

Loc. 11, 06.06.2009, B.Giiler 488.

Medit. e ement

184. Chrysanthemum segetum L.

Loc. 7, 23.05.2009, B.Giller 360; Loc. 8, 23.05.2009, B.Guler
413.

Medit. e ement

185. C. coronarium L.

Loc. 2, 03.05.2009, B.Gller 273.

186. Tripleurospermum parviflorum (Willd.) Pobed.

Loc. 8, 23.05.2009, B.Gliler 419.

187. Onopordum illyricum L.

Loc. 18, 07.06.2009, B.Giiler 558.

Medit. e ement

188. Picnomon acarna(L.) Cass.

Loc. 1, 16.08.2009, B.Gliler 609.

189. Carduus pycnocephalus L. subsp. albidus (Bieb.)
Kazmi

Loc. 4, 02.05.2009, B.Giller 165; Loc. 3, 18.05.2009, B.Guler
342.

190. Centaurea solstitialis L. subsp. soldtitialis

Loc. 18, 07.06.2009, B.Gliler 547.

191. Cnicus benedictus L. var. benedictus

Loc. 7, 02.05.2009, B.Giiler 219 Loc. 2, 03.05.2009, B.Guler
270; Loc. 11, 06.06.2009, B.Giller 498; Loc. 12, 06.06.2009,
B.Guler 532.

192. Scolymus hispanicus L.

Loc. 18, 06.07.2009, B.Gliler 575.

Medit. element

193. Tolpis barbata (L.) Gaertner

Loc. 7, 23.05.2009, B.Guler 407.

Medit. element

194. Tragopogon longirostris Bisch. Ex Schultz Bip. var.
longirostris

Loc. 1, 02.05.2009, B.Gler 191; Loc. 9, 17.05.2009, B.Guler
280.

195. Hypochoerisradiata L.

Loc. 1, 06.06.2009, B.Gler 507; Loc. 9, 23.05.2009, B.Guler
460; Loc. 9, 17.05.2009, B.Guler 332.

Euro.-Sib. element

196. Picris paucifolia Willd.

Loc. 9, 17.05.2009, B.Guler 330; Loc. 4, 02.05.2009, B.Guler
152.

Medit. element?

197. Urospermum picroides (L.) F.W.Schmidt

Loc. 4, 02.05.2009, B.Guler 125.

Medit. element
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198. Hedypnoais cretica (L.) Dum.-Cours.

Loc. 1, 06.06.2009, B.Giler 512; Loc. 11, 06.06.2009,
B.Giller 497; Loc. 19, 07.06.2009, B.Giiler 538.

Medit. e ement

199. Sonchus asper (L.) hill subsp. glaucescens (Jordan)
Ball

Loc. 1, 02.05.2009, B.Gller 166.

200. S. tenerrimus L.

Loc. 6, 19.12.2009, B.Gller 668.

Medit. eement

201. Andryalaintegrifolia L.

Loc. 7, 23.05.2009, B.Gller 384.

Medit. e ement

202. Lapsana communis L. subsp. intermedia (Bieb.) Hayek
Loc. 1, 06.06.2009, B.Guler 509; Loc. 1, 06.06.2009, B.Gller
506; Loc. 1, 07.07.2009, B.Guler 583.

203. Taraxacum aleppicum Dahl <.

Loc. 5, 30.09.2009, B.Guler 628; Loc. 6, 12.10.2009, B.Gller
636.

E. Medit. element

204. T. aznavourii van Soest

Loc. 9, 12.10.2009, B.Giller 637; Loc. 9, 19.12.2009, B.Guler
662.

End.

205. Chondrillajuncea L. var. juncea

Loc. 1, 17.09.2009, B.Gliler 617.

206. Crepisfoetida L. subsp. commutata (Spreng.) Babcock
Loc. 4, 02.05.2009, B.Guler 130; Loc. 4, 02.05.2009, B.Gller
136; Loc. 7, 23.05.2009, B.Guler 405.

207. C. sancta (L.) Babcock

Loc. 2, 03.05.2009, B.Giler 266; Loc. 11, 06.06.2009,
B.Guler 501; Loc. 1, 02.03.2009, B.Guler 009; Loc. 1,
02.05.2009, B.Guler 173.

208. C. dioscoridis L.

Loc. 7, 23.05.2009, B.Gller 394.

E. Medit. element

CAMPANULACEAE

209. Campanula lyrata Lam. subsp. lyrata

Loc. 9, 17.05.2009, B.Giler 323; Loc. 7, 23.05.2009, B.Guler
400; Loc. 10, 24.05.2009, B.Guler 487.

End.

210. Legousia speculum-veneris (L.) Chaix

Loc. 4, 02.05.2009, B.Guler 129.

211. L. pentagonia (L.) Thellung

Loc. 12, 06.06.2009, B.Giler 520; Loc. 10, 07.06.2009,
B.Guler 551; Loc. 10, 07.06.2009, B.Guler 556; Loc. 1,
07.07.2009, B.Giiler 579; Loc. 7, 23.05.2009, B.Giiler 403;
Loc. 17, 24.05.2009, B.Giler 474; Loc. 14, 02.05.2009,
B.Guler 229; Loc. 1, 03.07.2009, B.Giller 747.

E. Medit. element

ERICACEAE

212. Arbutusunedo L.

Loc. 8, 23.05.2009, B.Giler 430; Loc. 14, 03.11.20009,
B.Giler 640; Loc. 17, 14.02.2010, B.Giler 695.

Medit. e ement

213. A. andrachneL.

Loc. 17, 14.02.2010, B.Gller 694.

E. Medit. dement

PRIMULACEAE

214. Cyclamen mirabile Hildebr.
Loc. 9, 12.10.2009, B.Guler 632.
End., E. Medit. element

*215. Lysimachia dubia Sol.
Loc. 9, 17.05.2009, B.Guiler 331.
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E. Medit. element?

216. Anagallisarvensis L. var. caerulea (L.) Gouan
Loc. 3, 18.05.2009, B.Giiler 350.

217. A. foemina Miller

Loc. 17, 24.05.2009, B.Guler 476.

Medit. € ement

STYRACACEAE

218. Styrax officinalisL.

Loc. 4, 02.05.2009, B.Guler 124; Loc. 1, 07.07.2009, B.Guler
578; Loc. 5, 16.08.2009, B.Giiler 610; Loc. 1, 03.07.2009,
B.Gliler 748.

E. Medit. element

OLEACEAE

219. Olea europaea L. var. europaea
Loc. 9, 17.05.2009, B.Giler 290.
Medit. € ement

APOCYNACEAE

220. Nerium oleander L.

Loc. 1, 06.06.2009, B.Giler 518.
Medit. e ement

ASCLEPIADACEAE

221. Periploca graeca L. var. graeca

Loc. 1, 16.08.2009, B.Giler 608.

E. Medit. element

222. Vincetoxicum canescens (Willd.) Decne. subsp.
canescens

Loc. 12, 06.06.2009, B.Guler 535.

Ir.-Tur. element

GENTIANACEAE

223. Centaurium maritimum (L.) Fritsch
Loc. 12, 06.06.2009, B.Guler 525.

Medit. element

CONVOLVULACEAE

224, Convolvulusarvensis L.

Loc. 1, 06.06.2009, B.Giiler 514; Loc. 1, 16.08.2009, B.Gliler
601.

BORAGINACEAE

225. Heliotropium lasiocarpum Fisch. & Mey.

Loc. 6, 06.07.2009, B.Guler 572; Loc. 19, 07.06.2009,
B.Guler 542; Loc. 1, 30.05.2010, B.Giller 740.

Ir.-Tur. element

226. Myosotisincrassata Guss.

Loc. 2, 30.03.2009, B.Gliler 057.

E. Medit. element

227. M. cadmaea Boiss.

Loc. 11, 06.06.2009, B.Giler 502; Loc. 7, 23.05.2009,
B.Gller 357.

E. Medit. e ement

228. M. ramosissma Rochel ex Schultes subsp. ramosissma
Loc. 1, 13.04.2009, B.Giller 117; Loc. 4, 02.05.2009, B.Guler
147; Loc. 1, 28.03.2010, B.Giiler 714.

229. Echium plantagineum L.

Loc. 4, 02.05.2009, B.Glller 143.

Medit. e ement

230. E. angudtifolium Miller

Loc. 1, 07.07.2009, B.Giiler 586; Loc. 8, 23.05.2009, B.Guler
422.

E. Medit. element

231. Anchusa undulata L. subsp. hybrida (Ten.) Coutinho
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Loc. 7, 23.05.2009, B.Giler 393; Loc. 2, 03.05.2009, B.Gller
241; Loc. 1, 07.07.2009, B.Gliler 585; Loc. 1, 16.03.2009,
B.Giler 055; Loc. 7, 23.05.2009, B.Guler 449; Loc. 7,
02.05.2009, B.Gller 220; Loc. 4, 02.05.2009, B.Guler 131;
Loc. 1, 03.07.2009, B.Giler 749.

Medit. e ement

232. A. azurea Miller var. azurea

Loc. 2, 03.05.2009, B.Giiler 261.

233. Alkanna orientalis (L.) Boiss. var. orientalis

Loc. 1, 16.03.2009, B.Gller 056; Loc. 1, 06.06.2009, B.Guler
508; Loc. 1, 10.01.2010, B.Guler 682; Loc. 1, 28.03.2010,
B.Gliler 719.

Ir.-Tur. element

234. A. tubulosa Boiss.

Loc. 9, 17.05.2009, B.Guler 301.

End., E. Medit. element

SOLANACEAE

235. Solanum nigrum L. subsp. nigrum

Loc. 1, 17.09.2009, B.Guler 621; Loc. 1, 16.08.2009, B.Gller
607

SCHROPHULARIACEAE

236. Verbascum napifolium Boiss.

Loc. 14, 02.05.2009, B.Giler 232; Loc. 8, 23.05.2009,
B.Guler 431; Loc. 4, 02.05.2009, B.Guler 164; Loc. 3,
02.05.2009, B.Giller 182.

End., E. Medit. element

237. V. glomeratum Hub.-Mor.

Loc. 4, 15.05.2010, B. Giler 735.

Ir.-Tur. element

238. Schrophularia pinardii Boiss.

Loc. 7, 02.05.2009, B.Gliler 230.

End., E. Medit. element

239. Antirrhinum majus L. subsp. majus

Loc. 17, 24.05.2009, B.Gliler 483.

240. Linaria pelisseriana (L.) Miller

Loc. 7, 02.05.2009, B.Guler 222.

Medit. e ement

241. Veronica acinifolia L.

Loc. 1, 16.03.2009, B.Guler 044.

242. V. arvensisL.

Loc. 1, 13.04.2009, B.Gliler 089; Loc. 9, 17.05.2009, B.Guler
333; Loc. 7, 23.05.2009, B.Guler 389; Loc. 9, 17.05.2009,
B.Guler 334; Loc. 1, 13.04.2009, B.Guler 090.

Euro.-Sib. element

*243. V. triphyllos L.

Loc. 1, 02.03.2009, B.Gler 010; Loc. 1, 16.03.2009, B.Guler
040; Loc. 15, 14.02.2010, B.Guler 701.

244. V. donii R6mpp

Loc. 7, 23.05.2009, B.Giler 387; Loc. 6, 30.03.2009,
B.Guler 068.

End., E. Medit. element

245. V. cymbalaria Bodard

Loc. 4, 02.05.2009, B.Guler 145; Loc. 7, 23.05.2009, B.Guler
439; Loc. 1, 02.03.2009, B.Guler 004; Loc. 1, 10.01.2010,
B.Guler 680; Loc. 15, 14.02.2010, B.Guler 697.

Medit. element

246. V. anagallis-aquatica L.

Loc. 9, 23.05.2009, B.Guler 471.

247. Parentucellia latifolia (L.) Caurel subsp. latifolia

Loc. 1, 13.04.2009, B.Guler 101; Loc. 1, 28.03.2010, B.Guler
711.

Medit. element

248. Bellardia trixago (L.) All.

Loc. 9, 17.05.2009, B.Guler 282.

Medit. element

OROBANCHACEAE

249. Orobanche minor Sm.

Loc. 4, 02.05.2009, B.Guler 158; Loc. 7, 23.05.20009,
B.Gller 433.

Medit. el ement

VERBENACEAE

250. Verbena officinalis L.

Loc. 1, 17.09.2009, B.Guler 618; Loc. 1, 16.08.2009, B.Guler
603; Loc. 1, 07.07.2009, B.Gller 595.

251. Vitex agnus-castus L.

Loc. 7, 06.07.2009, B.Gller 570; Loc. 7, 06.07.2009, B.Guler
565; Loc. 1, 03.07.2009, B.Giler 750.

Medit. e ement

LAMIACEAE (LABIATAE)

252. Lavandula stoechas L. subsp. carienss (Boiss.) Rozeira
Loc. 3, 30.03.2009, B.Guler 085; Loc. 14, 02.05.2009,
B.Guler 235; Loc. 11, 06.06.2009, B.Guler 491.

End., E. Medit. element

253. Marrubium vulgare L.

Loc. 3, 18.05.2009, B.Giller 352; Loc. 3, 15.05.2010, B.Guler
732.

254. Sideritislanata L.

Loc. 3, 02.05.2009, B.Giiler 180; Loc. 7, 23.05.2009, B.Guler
395.

E. Medit. element

255. Stachys cretica L. subsp. smyrnaea Rech. Fil.

Loc. 7, 23.05.2009, B.Gller 410.

End., E. Medit. element

256. Mdlissa officinalis L. subsp. altissma (Sm.) Arcangeli
Loc. 1, 07.07.2009, B.Guler 590; Loc. 14, 24.04.2010,
B.Gller 729.

E. Medit. element

*257. Nepeta nuda L. subsp. albifolia (Boiss.) Gams

Loc. 1, 07.07.2009, B.Glller 587.

258. Calamintha nepeta (L.) Savi subsp. glandulosa (Req.)
P.W. Bal

Loc. 1, 07.07.2009, B.Gller 580.

259. Clinopodium wulgare L. subsp. arundanum (Boiss.)
Nyman.

Loc. 14, 03.11.2009, B.Guler 643; Loc. 14, 03.11.2009,
B.Gller 644.

260. Micromeria myrtifolia Boiss. & Hohen.

Loc. 8, 23.05.2009, B.Guler 415.

261. Mentha pulegium L.

Loc. 9, 12.10.2009, B.Giiler 638; Loc. 1, 07.07.2009, B.Guler
582; Loc. 9, 07.06.2009, B.Gller 564.

Medit. element

262. M. longifolia (L.) Hudson subsp. typhoides (Briq.)
Harley var. thypoides

Loc. 1, 16.08.2009, B.Guler 604; Loc. 1, 17.09.2009, B.Gller
619.

263. Zizizphoratenuior L.

Loc. 11, 06.06.2009, B.Guler 492.

Ir.-Tur. element

264. Salvia tomentosa Miller

Loc. 7, 23.05.2009, B.Gller 453.

Medit. el ement

265. S. virgata Jacq.

Loc. 1, 16.03.2009, B.Guler 054; Loc. 9, 17.05.2009, B.Gller
295; Loc. 1, 10.01.2010, B.Gller 683.

PLANTAGINACEAE
266. Plantago coronopus L. subsp. commutata (Guss.)
Pilger
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Loc. 2, 03.05.2009, B.Gller 250; Loc. 8, 23.05.2009, B.Gller
414; Loc. 12, 06.06.2009, B.Gller 524.

E. Medit. e ement

267. P. lanceolata L.

Loc. 1, 13.04.2009, B.Giler 109; Loc. 9, 23.05.2009, B.Gller
467; Loc. 10, 28.03.2010, B.Gliler 708.

268. P. lagopus L.

Loc. 19, 07.06.2009, B.Giiler 537.

Medit. e ement

269. P. cretica L.

Loc. 2, 03.05.2009, B.Giiler 256.

Medit. e ement

270. P. belardii All.

Loc. 14, 02.05.2009, B.Giler 234; Loc. 14, 23.05.20009,
B.Gliler 365; Loc. 12, 06.06.2009, B.Giiler 528; Loc. 11,
06.06.2009, B.Gliler 500.

E. Medit. dement

ARISTOLOCHIACEAE

271. Aristolochia hirta L.

Loc. 1, 07.07.2009, B.Gller 588; Loc. 1, 06.06.2009, B.Guler
510; Loc. 1, 30.05.2010, B.Gliler 741.

End., E. Medit. element

EUPHORBIACEAE

272. Mercurialisannua L.

Loc. 1, 03.11.2009, B.Giiler 649; Loc. 9, 17.05.2009, B.Gliler
329; Loc. 7, 23.05.2009, B.Giiler 406; Loc. 1, 01.12.2009,
B.Gller 654.

273. Euphorbia hdlioscopia L.

Loc. 6, 30.03.2009, B.Guler 081; Loc. 2, 03.05.2009,
B.Gller 243.

274. E. peplusL. var. peplus

Loc. 17, 24.05.2009, B.Gller 475; Loc. 1, 10.01.2010,
B.Gliler 681.

275. E. taurinensis All.

Loc. 7, 23.05.2009, B.Giller 376; Loc. 7, 02.05.2009, B.Guler
223.

*276. E. anacampseros var. anacampseros Boiss.

Loc. 14, 02.05.2009, B.Guler 236; Loc. 3, 18.05.2009,
B.Guler 353.

URTICACEAE

277. Urtica pilulifera L.

Loc. 4, 02.05.2009, B.Gliler 142.

Medit. element

278. U. dioica L.

Loc. 9, 07.06.2009, B.Giiler 561.

Euro.-Sib. element

279. Parietaria judaica L.

Loc. 9, 17.05.2009, B.Giler 322; Loc. 1, 07.07.2009, B.Guler
577.

280. P. lusitanica L.

Loc. 1, 17.05.2009, B.Giller 319; Loc.1, 23.05.2009, B.Giler
429.

Medit. element

MORACEAE

281. Morusalba L.

Loc. 9, 17.05.2009, B.Gller 287; Loc. 6, 06.07.2009, B.Guler
568; Loc. 4, 02.05.2009, B.Gller 150.

282. Ficus carica L. subsp. carica

Loc. 9, 17.05.2009, B.Guler 299.

E. Medit. element

JUGLANDACEAE
283. Juglansregia L.
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Loc. 9, 23.05.2009, B.Gliler 469; Loc. 9, 17.05.2009, B.Guler
292; Loc. 1, 02.05.2009, B.Gliler 168.

PLATANACEAE
284. Platanusorientalis L.
Loc.9, 17.05.2009, B.Guler 297.

FAGACEAE

285. Castanea sativa Miller

Loc. 7, 16.08.2009, B.Giiler 613; Loc. 6, 06.07.2009, B.Gliler
569; Loc. 9, 17.05.2009, B.Gluler 289.

Euro.-Sib. element

286. Quercus aucheri Jaub. & Spach

Loc. 9, 17.05.2009, B.Guiler 288.

End., E. Medit. element

287. Q. coccifera L.

Loc. 14, 03.11.2009, B.Giler 641; Loc. 14, 23.05.20009,
B.Gller 462; Loc. 3, 18.05.2009, B.Guler 355; Loc. 9,
17.05.2009, B.Giler 298.

Medit. e ement

SALICACEAE
288. Populus alba L.
Loc. 9, 15.05.2010, B.Giler 721.

MONOCOTYLEDONES

ARACEAE

289. Dracunculus vulgaris Schott

Loc. 10, 07.06.2009, B.Giller 557; Loc. 1, 07.07.2009,
B.Gller 584; Loc. 1, 03.07.2009, B.Glller 742.

E. Medit. element

LILIACEAE

290. Asparagus acutifoliusL.

Loc. 3, 30.03.2009, B.Giiler 088; Loc. 1, 03.11.2009, B.Guler
652; Loc. 6, 19.12.2009, B.Giler 663; Loc. 1, 28.03.2010,
B.Gller 722.

Medit. eement

291. Allium flavum L. subsp. flavum var. flavum

Loc. 12, 06.06.2009, B.Giiler 522.

Medit. e ement

292. A. ampeloprasum L.

Loc. 1, 07.07.2009, B.Giler 597; Loc. 1, 07.07.2009, B.Guler
598.

Medit. eement

293. A. scorodoprasum L. subsp. rotundum (L.) Stearn

Loc. 1, 07.07.2009, B.Giiler 600; Loc. 1, 07.07.2009, B.Guler
599.

*294. Zillabifalia L.

Loc. 10, 14.02.2010, B.Giiler 703.

Medit. eement?

295. Ornithogalum pyrenaicum L.

Loc. 10, 07.06.2009, B.Giiler 546.

296. O. armeniacum Baker

Loc. 3, 30.03.2009, B.Giiler 087.

E. Medit. element

297. O. nutansL.

Loc. 1, 13.04.2009, B.Giiler 122; Loc. 1, 13.04.2009, B.Guler
123; Loc. 2, 02.05.2009, B.Guler 160; Loc. 10, 28.03.2010,
B.Gler 707; Loc. 6, 30.03.2009, B.Gller 067.

E. Medit. element

298. Muscari comosum (L.) Miller

Loc. 2, 02.05.2009, B.Giiler 132; Loc. 1, 13.04.2009, B.Guler
118; Loc. 1, 16.03.2009, B.Giller 046; Loc. 7, 02.05.2009,
B.Gller 225.

Medit. eement
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*299. M. tenuiflorum Tausch

Loc. 6, 30.03.2009, B.Giiler 118.

300. Gagea peduncularis (J. & C. Presl) Pascher

Loc. 6, 30.03.2009, B.Giller 073; Loc. 17, 14.02.2010,
B.Gller 690.

Medit. € ement

IRIDACEAE

*301. Crocus biflorus Miller subsp. nubigena (Herbert)
Mathew

Loc. 14, 14.02.2010, B.Guler 705.

End., E. Medit. element

302. C. pallasii Goldb. subsp. pallasi

Loc. 14, 03.11.2009, B.Gller 647.

303. Romulealinaresii Parl. subsp. graeca Bég.

Loc. 1, 16.03.2009, B.Gliler 037.

E. Medit. e ement

304. R. ramiflora Ten. subsp. ramiflora

Loc. 6, 30.03.2009, B.Guler 069; Loc. 6, 30.03.2009, B.Gller
070; Loc. 17, 14.02.2010, B.Guler 692.

Medit. e ement

ORCHIDACEAE

305. Limodorum abortivum (L.) Swartz

Loc. 7, 23.05.2009, B.Giller 443; Loc. 7, 23.05.2009, B.Guler
444,

306. Serapias vomeracea (Burm. fil.) Brig. subsp. laxiflora
(So0) Golz & Reinhard

Loc. 6, 07.06.2009, B.Gliler 563.

E. Medit. e ement

307. Orchis coriophora L.

Loc. 9, 07.06.2009, B.Gliler 562.

Medit. e ement

308. O. papilionacea L. var. papilionacea

Loc. 9, 17.05.2009, B.Gliler 315.

Medit. element

DIOSCOREACEAE

309. Thamus communisL. subsp. cretica (L.) Kit Tan

Loc. 1, 02.05.2009, B.Gliler 175; Loc. 7, 23.05.2009, B.Guler
458.

JUNCACEAE

310. Juncus acutusL.

Loc. 15, 14.02.2010, B.Giiler 702.

CYPERACEAE

311. CyperuslongusL.

Loc. 17, 24.05.2009, B.Guler 480; Loc. 3, 18.05.2009,
B.Guler 347.

Medit. element

312. Carex otrubae Podp.

Loc. 1, 02.05.2009, B.Giiler 195; Loc. 9, 23.05.2009, B.Guler
465.

Euro.-Sib. element?

POACEAE (GRAMINEAE)

313. Hordeum murinum L. subsp. glaucum (Steudel)
Tzvelev

Loc. 1, 13.04.2009, B.Gliler 116.

Ir.-Tur. element

314. H. bulbosum L.

Loc. 2, 02.05.2009, B.Gliler 128.

Medit. element

315. Bromus hordeaceus L. subsp. hordeaceus

Loc. 3, 02.05.2009, B.Gler 179; Loc. 1, 02.05.2009, B.Guler
199; Loc.1, 02.05.2009, B.Giiler 210.

316. B. tectorum L.

Loc. 1, 13.04.2009, B.Gller 107.

317. B. sterilis L.

Loc. 9, 17.05.2009, B.Gler 320; Loc. 4, 02.05.2009, B.Guler
153; Loc. 1, 02.05.2009, B.Guler 198.

318. Avena barbata Pott ex Link subsp. barbata

Loc. 6, 30.03.2009, B.Giler 080; Loc. 1, 02.05.2009,
B.Guler 206; Loc. 1, 30.05.2010, B.Gler 739.

Medit. element

319. Rostraria cristata (L.) Tzvelev var. cristata

Loc. 9, 17.05.2009, B.Gller 309.

*320. Koeleria cristata (L.) Pers.

Loc. 1, 02.05.2009, B.Guler 189; Loc. 9, 17.05.2009, B.Guler
304.

Medit. element

321. Aira elegantissma Schur subsp. ambigua (Arc.) M.
Dogan

Loc. 2, 03.05.2009, B.Gller 246.

322. A. elegantissma Schur subsp. elegantissma

Loc. 9, 17.05.2009, B.Guler 313; Loc. 11, 06.06.2009,
B.Guler 504.

Medit. element

323. Lagurusovatus L.

Loc. 9, 17.05.2009, B.Gliler 325.

Medit. element

324. Phleum subulatum (Savi) Aschers. & Graebn. subsp.
subulatum

Loc. 8, 23.05.2009, B.Gililer 424.

Medit. eement

325. P. exaratum Hochst. & Griseb. subsp. exaratum

Loc. 3, 18.05.2009, B.Giller 337; Loc. 9, 23.05.2009, B.Guler
468.

326. Lolium temulentum L. var. temulentum

Loc. 3, 18.05.2009, B.Giller 338; Loc. 8, 23.05.2009, B.Guler
420.

Medit. eement

327. L. rigidum Gaudin var. rigidum

Loc. 1, 17.05.2009, B.Gliler 284.

Medit. e ement

328. Poatrivialis L.

Loc. 9, 17.05.2009, B.Giiler 303; Loc. 9, 17.05.2009, B.Guler
302; Loc. 1, 02.05.2009, B.Giler 203; Loc. 2, 03.05.2009,
B.Gller 268.

329. P. nemoralisL.

Loc. 7, 23.05.2009, B.Guler 371; Loc. 11, 06.06.2009,
B.Gller 489.

330. P. bulbosa L.

Loc. 4, 02.05.2009, B.Guler 149; Loc. 7, 3.05.2009, B.Guler
402; Loc. 1, 13.04.2009, B.Giiler 106; Loc. 1, 02.05.2009,
B.Guler 197; Loc. 4, 02.05.2009, B.Giller 146.

331. Cynosurus echinatusL.

Loc. 7, 02.05.2009, B.Gliler 224.

Medit. element

332. BrizamaximalL.

Loc. 12, 06.06.2009, B.Guler 526; Loc. 1, 02.05.2009,
B.Guler 172.

333. B. minor L.

Loc. 7, 23.05.2009, B.Guler 442; Loc. 10, 07.06.2009,
B.Guler 545.

Medit. element

334. Mdicaciliata L. subsp. ciliata

Loc. 7, 23.05.2009, B.Guiler 435.

Medit. element

335. M. ciliata L. subsp. magnolii (Gren. & Godr.) Husnot
Loc. 10, 07.06.2009, B.Gliler 548.

Medit. element

(Received for publication 24 March 2012; The date of publication 15 December 2012)
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Abstract

The purpose of this study was to determine quality maps in terms of some quality parametersin red bread
wheat cultivars by interpolation method in Turkey. Samples of red bread wheat cultivars were analyzed for protein
content, Zeleny sedimentaton, farinograph water absorption, alveograph energy value and test weight, and by using
results, quality maps of these quality parameters for Turkey were made. Results revealed that the higher values were
obtained for test weight in western parts and for farinograph values in south parts. Zeleny sedimentation and protein
content values in eastern parts were higher in Turkey. No significant differences among regions of Turkey was found in
alveograph energy value.

Key words: Red bread wheat, Quality, interpolation, Quality map

*

Interpolasyon Analiz Yontemi ile Ekmeklik Bugdayda Tiirkiye’nin Kalite Analizi, I. Kirmizi Ekmeklik
Bugdaylar

Ozet

Bu caligmanin amaci kirmizi bugday c¢esitlerinin Tiirkiye’de bazi kalite kriterleri yoniinden haritasi
interpolasyon metodu ile belirlemektir. Ulkemizde kirmizi ekmeklik bugday cesitlerinden elde edilen 6rnekler protein
orani, Zeleny sedimentasyon, farinograf su absorbsiyonu, alveograf enerji degeri ve hektolitre agirligi yoniinden analiz
yapilmis ve elde edilen sonuglar kullanilarak bu kalite parametrelerinin Tiirkiye i¢in kalite haritalar1 olusturulmustur.
Elde edilen sonuglara gore hektolitre agirligr Tiirkiye’nin batisinda, farinograf su absorbsiyonu {ilkenin giineyinde daha
yiiksek degerler verme potansiyeline sahip bulunmustur. Zeleny sedimantasyon ve protein oranlar1 yoniinden
Tiirkiye’nin dogu kismi batiya gore daha yiiksek potansiyele sahiptir. Alveograf enerji degeri yoniinden ise bolgeler
arasinda biyiik bir fark bulunmamaktadir.

Anahtar kelimeler: Kirmizi bugday, Kalite, interpolasyon, Kalite haritast
1. Giris

Bugday gerek diinyada ve gerekse lilkemizde ekilis alani, iiretim, ekonomik deger ve toplumun beslenmesinde
basta gelen beslenme kaynagidir. Ekmek, makarna, biskiivi, bulgur, tarhana vb. iirlinlerin hammaddesi olan bugday,
hemen hemen tiim illerde iiretilmektedir. iklim ve toprak kosullari, agronomik uygulamalar ve kullanilan tohumlugun
cesidi ve niteligi verim ve kalite iizerine 6nemli &l¢iide etki yapmaktadir (Celik vd., 1996; Unal, 2003). Bu faktorlerin
bugday kalitesi lizerine toplam etkisi ¢ok degiskendir ve belirlenmesi gii¢ olmaktadir (Elgiin ve Ertugay, 1995).
Sertifikali tohumluk kullanimi ile kaliteli bugday iiretiminde artis olmakla birlikte istenilen seviyeye gelinememistir.
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Verim artis1 igin yiiksek verimli ve kaliteli, stres kosullarma dayanikli ¢esit kullanimi sarttir (Ak ve Yiicel, 2011).
Ekmeklik bugday kalitesini belirlenmesinde, hektolitre agirligi, bin tane agirligi, tane sertligi, tane rengi vb. fiziksel
Olclitlerle birlikte; protein miktari, zeleny sedimentasyon degeri, gluten miktar1 ve indeksi, diigme sayist gibi kimyasal,
fizikokimyasal ve alveograf ve farinograf gibi reolojik analizler kullanilmaktadir. Bu analizler bugdaydan elde edilecek
unun kalitesi hakkinda oldukg¢a dnemli bilgiler vermektedir. Protein miktari, bugday kalitesini belirlemede en yaygin
kullanilan kriterdir ve gevresel faktorlere bagli olarak degismekle birlikte kalitsal bir yap1 da gostermektedir (Bushuk,
1982; Celik vd., 1996). Protein miktar1 ile zeleny sedimentasyon degeri, gluten miktar1 ve su absorbsiyonu arasmnda
onemli bir pozitif iliski oldugu yapilan ¢alismalarla ortaya konmustur (Gooding vd., 2003; Egesel vd., 2009).

Bugday kalitesiyle ilgili yapilan ¢alismalarda, kullanilan gesitlerin kalite diizeylerinde, yetistirildikleri bolge ve
toprak sartlarina gore farkliliklar bulundugu belirlenmistir (Egesel vd., 2009; Mut vd., 2007). Bugdayda tane rengi,
beyaz, sar1, sarimst ve kirmizi renklerde olup, ¢eside gore degismektedir. Genellikle sert ve koyu renkli bugdaylarin
daha fazla protein igerdigi ve protein kalitesinin yiiksek oldugu kabul edilmektedir (Unal, 2003). Bugdayin tane
rengine gore kalitesinin degisimini inceleyen bazi arastiricilar (Kaldy vd., 1993; Slaughter vd., 1992) kirmizi sert
gesitlerin genellikle daha yiiksek protein orani, un kalitesi ve son {irlin kalitesine sahip olduklarmni bildirmislerdir.
Toprak Mahsiilleri Ofisi’nin (TMO) ekmeklik bugday alim baremini kirmizi sert, beyaz sert kirmizi diger ve beyaz
diger ekmeklik bugday gruplar1 olusturmaktadir. Bir ¢esidin kalitesini tam olarak belirleyebilmek ve diger gesitlerle
kargilastirabilmek igin, o ¢esidin birden fazla yil ve lokasyonda denemelerinden elde edilen 6rneklerinde kalite
analizlerini yapmak gereklidir (Atli, 1987). Bu galismada kirmizi bugday cesitlerinin Tiirkiye’de kalite unsurlari
yoniinden degisimi interpolasyon metodu ile haritalanarak incelenmistir.

2. Materyal veyontem

Calismanin materyalini 2004-2009 yillar1 arasinda Tiirkiye’nin farkli bolgelerinde yetistirilmis olan kirmizi
ekmeklik bugday cesitleri olusturmaktadir. Denemede Giin 91, Harmankaya, Karasu, Katea-1, Konya 2002, Alpasan,
Atli, Bagce1, Bezostaja, Demir, Dogu 88, Ekiz, Flamura ¢esitleri kullanilmistir. Bugday 6rneklerinin hektolitre agirligt
hektolitre cihazi ile dlgiilerek, Kirma degirmeninden (Perten Laboratory Mill 3100, isvec) elde edilen 6rneklerde
rutubet miktar1 ICC Metod No 102 (2002)’e gore, tane protein miktar1 ise AACC Metod No 46/12 (2000)’e gore
belirlenmistir. Chopin CD1 un degirmeninden elde edilen un 6rneklerinde Zeleny sedimentasyon ICC Metot No 116/1
(2002)’ e, farinogram ozellikleri ICC Metod No 115/1 (2002)’ e, alveogram ¢zdllikleri ise ICC Metot No 121 (2002)' e
gore belirlenmistir. Kalite analizleri 5 yil boyunca Ankara Tarla Bitkileri Merkez Arastirma Engtitlisi Kalite
Laboratuari’nda yapilmistir. Kalite unsurlarmin degerlendirilmesinde Tablo 1. esas alinmistr.

Tablo 1. Kirmizi ekmeklik bugday ¢esitlerinin protein orani, Zeleny sedimentasyon, farinograf su absorbsiyonu,

alveograf enerji ve hektolitre agirligi yoniinden degerlendirmesi.

Table 1. Evoluation of red hard bread cultivars for protein content, zeleny sedimantation, farinograph water
absorbtion, alveograph energy and test weight.

ANALIZ isMi COK KOTU KOTU | ORTA ivi COK iYi
Protein (%) <7 8-10 11-12 13-14 > 14
Zeleny Sedimentasyon (ml) <15 16-21 22-27 28-33 >33
Farinograf Su Absorbsiyonu (%) <50 51-55 56-60 61-65 > 65
Alveograf Enerji Degeri (10”joule) <75 76-150 151-225 226-300 > 300
Hektolitre Agirhigi (kg/hl) <72 73-74 75-78 79-80 >80

Yapilan analizlerden elde edilen sonuglara gore kirmizi ekmeklik bugday gesitleri igin protein orani, Zeleny
sedimentasyon, farinograf su absorbsiyonu, alveograf enerji degeri ve hektolitre agirligi yoniinden interpolasyon
yontemi ile kalite haritalar1 yapilmistir. Caligmada yedi farkli bolgesinden elde edilen kirmizi ekmeklik bugday cesit
orneklerine ait kalite unsurlar1 mevcut 81 il i¢in mesafenin tersiyle agirliklandirma (Inverse Distance Weighting IDW)
interpolasyon metodu kullanilarak kalite haritalar1 olusturulmus bes yil boyunca olusan degisimler yorumlanmaya
calisilmistir. Calismada Arc GIS 9.0 yazilimi kullanilmustir. Tiirkiye’nin ilinin dagilimimi gosteren harita Sekil .1°de
verilmistir.
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Sekil 1. Tiirkiye’nin iller haritas.
Figure 1. Turkey of city map

Haritalama i¢in interpolasyon metotlar1 kullanilmadan once ilk asamada, kalite kriterlerine ait verilerinin
konumsal ve konumsal olmayan 6zellikleri yazilimda mevcut veri madenciligi (data mining) fonksiyonlar1 kullanilarak
incelenmistir. Verilerin normal dagilimi uyup uymadigi, mekansal bir trend tasiyip tasimadiklart Explore Data arag
kutusu fonksiyolar1 kullanilarak incelenmistir. Sonraki agamada, kalite haritalarini olugturmadan dnce kalite kriterlerine
ait verilerinin konumsal dagilimlar1 incelenmistir.

Bu asamada ortalama ve medyan degerleri yaklasik olarak ayni ise mevcut verinin normal dagilimda oldugu
sOylenebilir. Diger bir dagilim analizi QQPlot ise verilerin standart normal dagilim ile karsilastirilmasini saglar, bu da
verilerin normalitesini 6lgmeye yardimci olur. Noktalar ne kadar diiz bir ¢izgi olusturursa verilerin o kadar normal
dagilimda oldugu anlasilir. Yapilan incelemelerde kalite verilerinin normal dagilima yakin oldugu ve ikinci dereceden
trend tasidig belirlenmistir. Ikinci asamada her bir kalite degeri i¢in IDW metodu parametre degerleri optimize edilerek
kalite haritalar1 elde edilmistir. Bu agiklamalar 1s18inda elde edilen sonuglara gore kirmizi ekmeklik bugday gesitleri
igin protein orani, Zeleny sedimentasyon, farinograf su absorbsiyonu, alveograf enerji degeri ve hektolitre agirlig
yoniinden IDW yontemi ile kalite haritalar1 ayr1 ayr1 yapilmistir (Erdogan ve Giilli, 2004).

3. Bulgular

Tirkiye'nin yedi farkli bolgesinden bes yil boyunca elde edilen kirmizi ekmeklik bugday ¢esit drneklerinin
protein orani, Zeleny sedimentasyon, farinograf su absorbsiyonu, alveograf enerji degeri ve hektolitre agirligi yoniinden
yapilan kalite analizlerinin maksimum, minimum ve ortalama degerleri Tablo 2’ de verilmistir.

Tablo 2. Turkiye’nin Farkli bolgelerinden elde edilen kirmizi ekmeklik bugday g¢esitlerine ait 6rneklerin kalite unsurlar

yoniinden maksimum, minimum ve ortalama degerleri.

Table 2. Maximum, minimum and mean values of red hard bread wheats gathered from different parts Turkey for
quality characters

Kalite Unsuru Birim Minimum Maksimum Ortalama
Hektolitre Agirhg kg 71,23 82,64 77,57+0,46
Protein Oram % 7,18 15,25 11,86+0,26
Zeleny Sedimentasyon ml 18,54 41,48 29,70+0,94
Alveograf Enerji Degeri 10”joule | 47,32 315,56 166,59+9,80
Farinograf Su Absorbsiyonu % 53,17 67,27 59,8610,64

Yapilan kalite analiz sonuglarma gore kirmizi ekmeklik bugday cesitlerinin hektolitre agirliklart 71,23 kg ile
82,64 kg hektolitre birimi kg dir arasinda degismis olup ortalama 77,57 kg/ olarak gerceklesmistir. Yine ¢esitlere ait
protein oranlar1 % 7,18 ile % 15,25 arasinda degismis ve ortalama protein oran1 % 11,86 olarak bulunmustur. Zeleny
sedimentasyon degerleri sirastyla minimum 18,54 ml ile maksimum 41,48 ml arasinda gerceklesirken ortalama 29,70
ml olmustur. Diger taraftan, minimum alveograf enerji ve farinograf su absorbsiyonu degerleri 47,32 10 joule ile %
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53,17 olurken, maksimum degerler 315,56 10™joule ile % 67,27 olarak bulunmus olup, ortalama 166,59 10*jouleile %
59,86 olarak belirlenmistir (Cizelge 2). Genelde konuma baglh olarak model olusturmak ve haritalama yapmak i¢in
Cografi Bilgi Sistemleri (CBS) son yillarda basar1 ile kullanilmaktadir (Erdogan vd., 2004; Erdogan ve Giillii, 2004).
Cografik bilgi sistemlerindeki gelismeler sistemin bir ¢ok alanda oldugu gibi tarimsal potansiyelin belirlenmesi,
verimlilik gibi bir ¢ok alanda bu sistemin basarili olarak uygulanmasina imkan vermistir (Lekes ve Dandul, 2000).
Geoistatiksel analiz 6lgim lokasyonlarindan alinan verilerden degeri bilinmeyen lokasyonlardaki degerleri tahmin
ederek harita olusturmasini saglamak olup geoistatiksel analizde interpolayon teknikleri hem istatistiksel hem de
matematiksel modeller kullanarak eldeki verilerden diger alanlardaki veri tahmin imkan saglar ki bu teknikler verileri
dogru olarak analiz etmemize ve daha iyi bir haritalama yapmamiza imkan saglar. Hektolitre agirhigr ekmeklik
bugdayda un verimi tahmininde kullanilan 6nemli bir kriterdir. Kaliteli bir gesitte hektolitre agirligmin 80 kg/hl’nin
iizerinde olmasi gerekir. Hektolitre agirliginin 72 kg/’den asagi olmasi istenmemektedir (Erkul, 2006; Yiirtir, 1994).
Kirmizi ekmeklik bugday cesitleri agisindan Tiirkiye’nin hektolitre agirligr haritast Sekil 2°de verilmistir.

Modens
Gaod
I Vary Gaod

Sekil 2. Kirmiz1 ekmeklik bugdaylarin Tiirkiye’deki hektolitre agirlig haritast.
Figure 2. Map of test weight on red hard bread wheats in Turkey.

Haritada kirmizi ekmeklik bugday cesitleri icin hektolitre agirligi interpolasyon yontemi ile dagilimi
goriilebilir. Tekirdag- Canakkale illeri civarlari, Edirne’nin bir kismi, Izmir, Balikesir, Bursa, Manisa, Aydin, Denizli,
Afyon, Eskisehir, Sivas ve Ankara’nin giineyi, Elazig, Erzincan, Kahramanmaras, Aksaray, Nevsehir, Kayseri, Nigde
illerinde yetistirilecek kirmizi bugdaylarda hektolitre agirligi muhtemelen yiiksek olacaktir. Diger bolgelerde ise yiiksek
hektolitre agirligi (> 80 kg) elde etmek miimkiin ise de, bu bolgeler orta (75-78 kg) ve iyi (79-80 kg) derecede hektalitre
agirhigr degerleri elde edilen bolgeler olarak belirlenmistir. Yapilan ¢alismalarda hektolitre agirhiginin genotipik
performansin yani sira ¢evresel kosullardan biiyiik 6l¢iide etkilendigini ortaya konmustur (Atli, 1999; Sade vd., 1999).
Genetik kapasitenin yiiksek olmasi kosulu ile gevresel kosullar ve uygulanan yetistirme tekniklerindeki olumsuz
kosullar hektolitre agirliginin diismesine, olumlu kosullar ise yliksek hektolitre agirligmin alinmasma onemli etki
etmektedir (Finney vd., 1987).

Ekmeklik bugdayda unun su kaldirma kapasitesi 6nemli bir kalite kriteri olup, kaliteli bir gesitte farinograf su
absorbsiyonu degerinin % 60’in {izerinde olmasi istenmektedir (Ercan vd., 1988). Bir ¢esidin farinograf su
absorbsiyonu degeri ne kadar fazla olursa ekmegin hacmi ve tekstiirii o kadar artar (Ozkaya ve Kahveci, 1990). Kirmizi
ekmeklik bugday c¢esitleri igin olusturulan Tirkiye’nin farinograf su absorbsiyonu degerleri haritas1 Sekil 3’de
verilmistir.

Haritadan da goriilecegi gibi, hektolitre agirligi haritasina benzer bir harita ortaya ¢ikmakta ve Tirkiye iki
farkh kalite dilimine ayrilmis gibi goriinmektedir. izmir, Manisa, Denizli, Afyon, illeri, Eskisehir, Ankara ve Yozgat
illerinin giiney kisimlari, Konya, Aksaray, Burdur illerinin kuzeyi, Adana’nin dogusu, Mersin, Hatay, Sanlurfa
Kahramanmaras, Kilis, Diyarbakir, Mardin, Hakkari illeri, Elazig ve Mus’un giineyinde yetistirilecek kirmizi
bugdaylardan iyi derecede (% 61-65) farinograf su absorbsiyonu degeri elde etmek miimkiin iken, diger bolgelerde orta
derecede (%56-60) farinograf su absorbsiyonu degeri elde edilebilir. Diger kalite unsurlar1 gibi unun su kaldirma
kapasitesini ifade eden farinograf su absorbsiyonu degeri de genotipik performans ile ¢evre faktorlerinin etkisi altinda
sekillenmektedir. Dolayisiyla ¢evresel kosullar farinograf su absorbsiyonu degerinin belirlenmesinde dnemli etkiye
sahiptir (Atl, 1987).

Hektolitre agirligr ve farinograf su absorbsiyonu degerleri yoniinden elde edilen haritanin tersine, Zeleny
sedimantasyon ve protein oranlari yoniinden Tiirkiye’nin bati kismi dogusuna gore daha diisiik degerlere sahiptir.
Kirmizi ekmeklik bugday ¢esitleri i¢in Tiirkiye’nin farinograf su absorbsiyonu degerleri haritast Sekil 4’de verilmistir.
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Sekil 3. Kirmizi ekmeklik bugdaylarin Tiirkiye’deki farinograf su absorbsiyonu degerleri haritasi.
Figure 3. Map of faninograph water absorbtion on red hard bread wheatsin Turkey.

Protein miktar ve kalitesinin bir géstergesi olan Zeleny sedimentasyon analizi ozellikle ekmeklik bugday
kalitesinin degerlendirilmesinde yaygin olarak kullanilmaktadir. Protein miktar1 ayn1 olan bugday gesitlerinin Zeleny
sedimentasyon degerleri ¢esidin protein kalitesine bagl olarak farkli olabilmektedir. Diger kalite unsurlarinda oldugu
gibi protein orani ve Zeleny sedimentasyon degeri ¢evresel kosullara hassas olup, c¢evresel kosullarin olumlu veya
olumsuzluguna gore degisebilmektedir (Boehmetal vd., 2004; Zecevic vd., 2005). Trakya bdlges hari¢ olmak Uzere,
Denizli, Afyon, Eskisehir, Ankara, Cankir1, Corum, Zonguldak dahil Tiirkiye’nin bati kismu orta (22-27 ml) veiyi (28-
33 ml) diizeyde bir sedimentasyon potansiyeline sahiptir. Trakya bolgesi dahil diger bélgeler ise iyi (28-33 ml) ve ¢ok
iyi (> 33ml) sedimentasyon degeri verme potansiyeline sahiptir.

Legend
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Sekil 4. Kirmizi1 ekmeklik bugdaylarm Tiirkiye’deki Zeleny sedimentasyon degerleri haritast.

Figure 4. Map of Zeleny sedimantation on red hard bread wheatsin Turkey.

Zeleny sedimentasyon ile ayni paralelde olan protein oraninda da kirmizi ekmeklik bugday cesitleri igin
Tiirkiye nin protein oran1 degerleri haritast Sekil 5’de verilmistir.

Bugdayda protein miktar1 iklim, toprak ve geside bagli bir faktoérdiir. Ekmeklik bugdaylarda protein miktari
% 11-12’nin iizerinde olmasi istenir. Genel olarak sert bugdaylarda protein miktari yumusaklara oranla daha fazladir.
Protein oran yiiksek olan bugdaylardan elde edilen ekmeklerin hacmi yiiksek olmaktadir. Burada sadece protein miktar1
degil kalitesi de onemlidir. Diisiik proteinli yumusak bugdaylar (protein miktar1 % 8,0-10) daha cok biskiivi ve kek
yapimia uygundur (Karababa vd., 1995; Ozkaya, 1995). Bunun yani sira % 14’ten fazla protein oranina sahip gesitler
un sanayinde paca olarak kullanmilmaktadir (Altan, 1988; Unal ve Boyacioglu, 1984). Sekil 5’te goriilecegi gibi,
Ankara’nin dogusunda kalan alandaki protein oranlar1 (> % 13), bati kismindaki alanlara gore daha yiiksektir (% 8-
12).
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Sekil 5. Kirmizi ekmeklik bugdaylarin Tiirkiye’deki protein orani degerleri haritasi.
Figure 5. Map of protein content on red hard bread wheatsin Turkey.

Tirkiye’de iklim kosullarinin ¢ok farkli olmasi nedeni ile, ayni gesitte bile gevrenin protein miktarinda
yarattig1 varyasyon oldukga fazla diizeydedir. Kaliteli ekmek iiretiminde gerekli olan minimum protein miktarmin % 11
olmasi diisiiniiliirse, boyle bir iiriin elde etmek igin uygun ¢evre kosulunda iiretim yapmanin gerekliligi de ortaya
cikmaktadir (Atl, 1999; Caglayan ve Elgiin, 1999).

Alveograf enerji degeri hamurun sismeye kars1 gosterdigi direnci saptamak igin gelistirilmis bir yontemdir. Bu
yontem hamurun uzamaya ve esnemeye karst gosterdigi direncin bir kurve seklinde kaydedilmesinden sonra elde edilen
kurvenin sekli, biiylikliigii ve sisen hamurun patlama anindaki hacmi bize onun ekmeklik degeri hakkinda fikir
vermektedir (Khattak vd., 1974). Diger taraftan alveograf enerji degeri yine genotipik potansiyel ve ¢evre kosullarinin
etkisi altindadir (Hruskova ve Smejda, 2003; Dikici vd., 2006). Tiirkiye’de tescil ettirilen ve iiretilen kirmizi
bugdaylarin alveograf enerji degerleri 100-400 10 joule aras: (orta-iyi diizeyde) degismektedir (Atl;, 1999). Kirmizi
ekmeklik bugday cesitleri igin Tiirkiye’nin alveograf enerji degerleri haritasi Sekil 6’da verilmistir. Alveograf enerji
degerleri haritas incelendiginde, Tiirkiye’nin biitiin bélgelerinde orta (151-225 10 joule) veyaiyi (226-300 10 joule)
derecede alveograf enerji degerleri veren cesitler yetistirilebilir.
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Sekil 6. Kirmizi ekmeklik bugdaylarm Tiirkiye’deki alveograf enerji degerleri haritasi.
Figure 6. Map of alveograph energy on red hard bread wheats in Turkey

4. Sonuclar ve tartisma

Kirmizi ekmeklik bugdaylarin bolgelere gore kalite performanslarinin belirlenmesi amaciyla yapilan bu
calisma sonucunda, her bir kalite kriteri i¢in farkli haritalar elde edilmistir. Elde edilen harita sonuglarina gore,
hektolitre agirligi bakimindan Dogu Akdeniz Gegit Kusagi, Ege ve Marmara Bolgelerinin bilyiik bir kismi daha yiliksek
degerler verme potansiyeline sahiptir. Farinograf su absorbsiyonu haritasinda ise Akdeniz Bolgesi’nin batt kismi harig,
giineyde daha yiiksek degerler elde edilmistir. Zeleny sedimantasyon degeri bakimindan ise Trakya Bolge’si harig
iilkenin batt kismindan daha diisiik degerler bulunmustur. Protein orani haritas: incelendiginde ise, genelde Tiirkiye’nin dogu kismu
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batiya gore daha yilksek deger verme potansiyeline sahiptir. Alveograf enerji degeri yoniinden ise bélgeler arasinda bityiik bir fark
bulunmamaktadir. Elde edilen bu haritalar ileride yapilacak iiretim programlari, un sanayi yatirimlarmda bolgenin potansiyelinin
belirlenmesi agisindan 11k tutacaktir. Simdiye kadar bdyle bir ¢alisma yapilmamig olmasi dikkate alimirsa, bu galismanin daha
sonraki ¢aligmalara 1s1k tutmasi agisindan onem arz etmektedir. Bu konuda daha detayli caligmalara ihtiyag duyulmakla birlikte
cografi bilgi sistemleri destekli detayli ¢caligmalarin artirilmasi yararl olacaktir.
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Abstract

In the current era of bombing population of the world staple food is the requirement; however, in the advanced
countries yield is though a prime objective but quality is also a dire need. Studying the effect of different levels of
Phosphorous and Sulphur on grain yield and protein content of wheat, a randomized complete block design with split
plot arrangements were conducted at New Developmenta Farm (NDF) of Khyber Pakhtunkhwa Agricultura
University, Peshawar, Pakistan, during Rabi 2010-11 following four replications. Phasphorus (0, 30, 60 and 90 kg ha)
was used as main plot and Sulphur (0, 10, 20 and 30 kg ha) as subplot factor. A subplot size of 1.8x4 m having six
rows, 30 cm apart and 4 m long was used. Wheat cultivated variety Saleem-2000 was sown at the rate of 120 kg ha™.
Half of the N fertilizer was applied as basal dose in the form of urea and the remaining half was applied with first
irrigation after three weeks of sowing. Ammonium Sulphate was used as source of Sulphur (S) and single super
phosphate (SSP) as a source of Phosphorous (P). Data were recorded on various quantitative and quality parameters of
which yield was of prime importance. Spikes m? increased with increase in Phosphorous application rate. Grains spike™
increased to 48 with increased Phosphorous level (90 kg ha™). Thousand grain weight, grain and biological yied of
wheat increased significantly with increase in both “P” and “S’ levels, however, the interaction of PxS showed no
significant effect on them. Higher 1000-grains weight (46.2 g), grain yield (4263 kg ha') and biological yield (8334 kg
ha™) were obtained at “P” treatment of 90 kg ha™ as compared to 42.6 g, 3329 kg ha* and 7303 kg ha*, respectively, in
plots where “P” was not applied. Similarly higher 1000-grain weight (44.78 g), grain yield (4070 kg ha™) and biological
yield (8075 kg ha') were recorded at 30 kg ha' “S’ as compared with 43.98 g, 3624 kg ha* and 7544 kg ha®,
respectively, in plots where S’ was not applied. Similarly, protein content increased to 9.9% by increasing the level of
“S’ to 30 kg ha™ as compared with 9.2% in plots where “S” was not applied. It was concluded that “P” and “S’ affected
grain and biological yied significantly and thus “P” and “S’ at the rates of 90 and 30 kg ha®, respectively, are
recommended for higher yield in wheat. This study revealed that the current findings might be applicable to wheat crop
around theworld for enhancing yield and protein quality.

Key words: Wheat, Triticum aestivum, Phasphorus, Sulphur, Protein.
1. Introduction

Wheat (Triticum aestivum L.) is the basic component of human diet around the world especially in advanced
and under developed countries such as Indo-Pakistan. It plays an important role in the national economy. Decrease in
wheat production severely affects the economy of Pakistan and adds into the miseries of people, as the agricultural set-
up of this particular country is not yet stabilized. Average yield of wheat in Pakistan has never crossed 30-35% of its
yield potential; produced under experimental conditions under diversified climatic conditions (Igbal et al., 2005).
According to statistical data of Pakistan, whest is being cultivated on 37% cropped area of the country in which the
contribution of Punjab is 77%, Sindh 11%, Khyber Pakhtunkhwa (KP) 9% and Baluchistan is 4% (MINFAL, 2010).
The prosperity of Pakistan depends directly or indirectly on the proper wheat husbandry as more than 60% people are
involved with this major crop. During 2009-10, whesat was cultivated on an area of 9.09 mha with production of 24.03
mtons having an average yield of 2657 kg ha™ in irrigated areas and 1565 kg ha™ in rainfed areas (MINFAL, 2010).
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Wheat being the staple food occupies about 37% of the cropped area and consumes 45% of the total fertilizer
used in the country. However, the yield remained stagnant for the last many years (Twyford, 1994). Land used for crop
production in Pakistan is approximately 22 mha that is mostly calcareous in nature. About 90% soils are deficient in
Nitrogen (N) and Phosphorus (P), and 40% in Potassum (K) (Ahmad & Rashid, 2004). Among the factors that
influence wheat yield, fertilizers play an important role. Application of phosphatic fertilizer in balanced proportion at
proper time and method of application had a great impact on crop yield (Alam et al., 2002; Nisar et al., 1992).
However, plant species and even varieties within species vary in their behavior to acquire and utilize “P’ for grain
production. This property of wheat cultivars grown in Pakistan has not been fully explored. In a solution culture study,
some whesat varieties were found to be differ in “P’ acquisition (Gill et al., 1994). Similarly in another field study,
differencesin “P’ utilization efficiency among wheat varieties were reported (Covacevich et al., 2007). Comparison of
wheat varieties to fertigation applied “P’ sources showed some variation among varieties for yield and “P” efficiency
(Alam et al., 2002). The soils of Pakistan having calcareous alkaline nature are generaly deficient in “P’, although
Ullah et al., (2011a) reported that importance should be given to complete soil analyses prior carrying out any
experiment in Pakistani soils.

Crop species and varieties vary in their “S’ requirements. “S’ content in plant tissues normally varies from
0.2-0.5%. A Sulphur leve of 0.15% and a N:Sratio of 15 in mature wheat tissues are considered critical. However, the
“S’ requirements of leguminous crops are greater, with critical value of 0.16-0.20% “S’, and aN:Sratio of 17 in whole
plants at the early bloom stage (Westermann, 1975).

Keeping in view the dgnificant role of “P’ and “S’ in crop production systems, this research study was
designed to find out the effect of different levelsof “P’ and “S’ on wheat productivity in Pakistan and to address these
findings to world wheat researchers.

2. Materials and methods

To study the effect of various Phosphorous and Sulphur levels on yield and quality of wheat, an experiment
was conducted at New Devel opmental Farm of KP Agricultural University Peshawar, Pakistan, during winter 2010-11.
The experiment was conducted in a randomized fashion with split plot arrangement having four replications.
Phosphorus was applied to the main plot and Sulphur to the subplot. A subplot size of 1.8x4 m having Sx rows, 30 cm
apart and 4 m long was used. Cultivated wheat variety of Saleem-2000 was sown at a uniform seed rate of 120 kg ha™
in the experiment as recommended for most of the Pakistani soils. Before sowing the experiment, germination test was
carried in laboratory in petri dish to check the proper viability of the seed. The seed was found to have 98%
germination. Four treatments of Phosphorus (i.e. 0, 30, 60 and 90 kg ha) in main plots and four treatments of Sulphur
(i.e. 0, 10, 20 and 30 kg ha™) in subplots were used. Half of the “N” fertilizer was applied as basal dose at the rate of
120 kg ha*, in the form of urea and the remaining half was applied with first irrigation after three weeks of sowing.
Ammonium sulphate was used as a source of “S” and SSP was used as a source of “P”. All agronomic practices were
applied uniformly required for the healthy wheat crop.

Data collection procedure

Number of spikes in one meter row at three randomly selected patches in each subplot were counted at
physiol ogical maturity and converted the same into spikes m?. The number of grains spike* was recorded by randomly
selecting five spikes in each subplot. The spikes were threshed; number of grains in each spike was then counted and
the average was worked out. A random sample of thousand grains was taken and weighed by sensitive eectronic
balance to record 1000-grain weight. Grain yield was recorded by harvesting four central rows in each subplot,
threshed, cleaned and weighed. The data thus recorded for grain yield in each subplot was converted to kg ha™ by using
the following formula:

Grainyield (kg ha') = { Grain yield (kg) + Areaharvested (1.2x4 m)} x10,000

For biological yield, four central rows of each subplot were harvested at field maturity. The whole materias
were sun dried for five consecutive days and then weighed. Yidd thus obtained was converted into (kg ha™) by using
following formula:

Biological yield (kg ha™) = { Biological yidld (kg) + Areaharvested (1.2x4 m)} x10,000

Harvest index for each treatment was cal culated by using the following formula

Harvest index (%) = {Grain yield + Biological yield} x100

Protein content was determined by using Kjeldahl ditillation method. This method involves the process of
digestion, distillation and titration.

The data recorded were analyzed datisticaly using M Stat-C according to the procedure relevant to
randomized complete block design with split plot arrangement. Least significant difference was used for mean
comparison in case of significant differences (Steel et al., 1997).
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3. Resaults and discussion

Spikes m?

Data regarding spikes m? of wheat as affected by various “P” and “S’ levels are given in Table |. The data
showed that “P” significantly affected the number of spikes m2 Maximum and at par number of 270.3, 263.5 and 262.0
spikes m? were recorded in plots that received “P” @ of 90, 60 and 30 kg ha while the smallest number of spikes m?
(252) were recorded in plots where “P” was not applied. Nazim et al. (2008) reported increase in number of spikes m
in wheat due to increase in “P’ level. Azimzadeh and Koocheki (1999) were of the view that higher rates of “P”
influentially raised total tillers as well as spikes m? in wheat. Various “S’ levels showed no effect on spikes m? of
wheat. However, plots which received the highest amount of “S’ (30 kg ha™) produced the maximum number of 267.3
spikes as againgt the lowest number of 257.8 spikes m? in plots which received zero level of “S’. Siaudinis and
Lazauskas (2005) reported non-significant increase in spikes m? due to increase in “S’ level in wheat. However, the
interaction of PxS had no effect on number of spikes m? of wheat.

Grains spike™

Dataregarding number of grains spike’ of wheat as affected by various Phosphorus and Sul phur treatments are
shown in Table |. Having look to the data in the table that “P” affected the number of grains spike® significantly.
Maximum and significantly higher number of grains spike™ (48) was recorded in plots that received “P’ at the highest
rate of 90 kg ha’. Number of grains spike™ decreased gradually and significantly with gradual decrease in “P” level
recorded the smallest number of 41.5 grains spike™ in plots where “P” was not applied. Pervez et al. (2008) documented
increase in number of grains spike™ dueto increase in “P” dosage. As stated earlier for spikes m? the various levels of
“S’ showed no effect on number of grains spike™ of wheat. However, plots which received the highest amount of 30 kg
ha' “S’ produced the highest number of 45 grains spike® as againgt 24.5 grains spike® produced in plots which
received no or low “S’ (10 kg ha'). Theinteraction effect of PxS had no relevancy with the number of grains spike™ of
wheat.

Thousand-grain weight

Data regarding 1000-grain weight of wheat as affected by various levels of “P’ and “S’ are shown in Tablel.
Statistical analyses of the data showed that various “P’ level s affected 1000-grain weight significantly. Maximum 1000-
grain weight of 46.22g was produced in plots had “P” level of 90kg ha™. The 1000-grain weight decreased gradually
and significantly to 22.6 g with gradual decreasein “P’ level that was produced in plots with no “P’ application. Pervez
et al. (2008) and Shahzada et al. (2007) documented increase in 1000-grain weight of wheat with increasein “P’ levels.
These findings are also in agreement with Azimzadeh and Koocheki (1999) where they reported the increase in
biological and straw yield plus grain yield with increased levels of Phosphorus. Meanwhile, they also noted that
increasing the “P” rate from 0 to 160 kg ha™ reduced thousand kernel weights. Regardless of the above statement the
various levels of “S’ also affected 1000-grain weight significantly. Maximum and significantly higher 1000-grain
weight of 44.7g was produced in plots which received the highest level of “S’ (30kg ha). The plots which received “S’
at therate of 0, 10 and 20 kg ha™, produced least and statistically at par 1000-grain weight of 43.98, 43.99 and 44.14g,
respectively. The interaction of PxS had no significant effect on 1000-grain weight of wheat. However, Ullah et al.
(20114) reported a significant interaction of GXE for 1000-grain weight in legumes.

Grain yield

Dataregarding grain yield (kg ha) of wheat as affected by various “P” and “S’ levels are shown in Table 1.
Statistical analysis of the data showed that various “P’ levels affected grain yield significantly. Maximum grain yield of
4263kg ha* was obtained in plots which received “P” at the rate of 90kg ha™. Grain yield decreased gradually with
decrease in “P” leve to the lowest scale of 3328.5kg ha™ produced in plots which were not treated with “P” dosage.
Moreover, environmental influence had greatly affected the yield (Ullah et al., 2011c). Pervez et al. (2008) and
Shahzada et al. (2007) reported increase in grain yield of wheat due to increase in “P’ level. Azimzadeh and Koocheki
(1999) aso reported an increase in grain yield with increasing phosphorus application rate. Alam et al. (2002) however,
reported increase in grain yield of wheat varieties due to increase in “P’ application. Similarly various “S’ levels also
affected grain yield significantly. Maximum and significantly higher grain yield of 4070.3kg ha™ was produced in plots
which received the highest level of 30kg ha. The plots which received “S’ at the rate of 0, 10 and 20 kg ha™, recorded
smaller and statistically at par grain yield of 3623.8, 3790.3 and 3842.5kg ha, respectively. Podlesna and Cacak-
Pietrzak (2006), and Hussain and Leitch (2005) reported increase in grain yield of wheat due to increasein “S’ level.
Dealing with oil crops Qahar et al. (2010) reported significant increase while increasing the dose of nitrogenous
fertilizer. The interaction of PxS was almost of least importance for the grain yield of wheat. However, McGrath &
Zhao (1996) reported a positive interaction for the primary nutrient’s uptake for seed yield in oil crops in limited
environments. The application of Nitrogen, Phosphorous, Sulphur and Potassum can increase the seed yield and
helping the winter wheat againg leaf disease in boot stage (Sweeney et al., 2000).
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Biological yield

Data regarding biological yield (kg ha) of wheat as affected by various phosphorus and Sulphur levels are
shown in Table ll. Statistical analysis of the data showed that various “P’ levels affected biological yield significantly.
Maximum biological yield of 8333.5kg ha® was produced in plots which received “P’ at the rate of 90 kg ha™.
Biological yield decreased gradually and significantly with gradual decrease in “P’ level to the minimum amount of
7302.8kg ha® produced in plots, which were even not treated with “P”. Biologocal yield of wheat had a direct
relationship with the increasing levels of “P’ (Pervez et al., 2008; Shahzada et al., 2007; Azimzadeh and Koocheki,
1999). Similarly various “S’ levels also affected biological yield significantly. Best way to judge the performance of
yield of a crop is to analyze the soil prior experimentation (Ullah et al., 2011ac). Maximum and significantly higher
biological yield of 8075.0kg ha™ was produced in plots which received the highest level of “S’ (30kg ha™). The plots
which received “S’ at the rate of 10 and 20kg ha™ recorded lesser and statistically at par biological yield of 7767.8 and
7821.0kg ha', respectively, while the plots which received no “S’ recorded the smallest amount of 7544 kg ha™
biological yield. Theinteraction of PxS showed no significant effect on biological yield of wheat.

Protein content (%)

Data regarding protein content (%) of wheat as affected by various “P’” and “S’ levels are shown in Table II.
Statistical analysis of the data showed that various “P” levels did not affect protein content significantly. On the other
hand, various “S’ levels showed significant effect on protein content of wheat. Maximum protein content of 9.9 and
9.8% were recorded in plots which received “S’ at the rate of 30 and 20 kgha, respectively, while the nominal protein
content of 9.2% was recorded in plots which were not fertigated with Sulphur. Jarvan et al. (2008) reported increase in
protein content of wheat due to maximum supply of “S’. The interaction of PxS showed no significant effect on protein
content of wheat.

4, Conclusions and recommendation

It was concluded that spikes m™ increased with increase in “P” application rate. Thousand-grain weight, grain
and biological yield of wheat increased significantly with increase in “P" and “S’ levels, however, the interaction of
PxS showed no significant effect on them. Protein content increased with increase level of “S’. Therefore, “P’ and “S’
at the rates of 90 and 30kg ha, respectively, are recommended for higher grain and biological yield as well as grain
protein content in wheat especially for the low income countries of the sub-continent and world. It was also concluded
that the PxS interaction was non significant for the current cultivar will still have the open area of research to be judged
for the other cultivars of Pakistan or around the world.

Table!. Spikes m?, grains spike™ and thousand grains weight (g) of wheat cultivars as affected by various Phosphorus
and Sulphur levels

Treatment Spikes m* Grains spike™* 1000 grain weight (g)
Phosphorus (P) 0 252.0b 41.5d 42.60d
(kg ha?) 30 262.0 ab 44.0c¢ 4358¢
60 263.5ab 453Db 4450b
90 270.3a 48.0a 46.22 a
LSD (0.05) 12.81 1.054 0.3943
Sulphur (S) 0 257.8 445 43.98b
(kg ha'?) 10 260.0 44.5 43.99b
20 262.8 44.8 44.14b
30 267.3 45.0 44.78 a
LSD (0.05) Ns Ns 0.3663
Interactions PxS Ns Ns Ns

(Ns: Non-significant)
Mean values of the same category followed by different |etters are significantly different from each other at 5%
significance level.
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Table!l.Grain yield (kg ha'), biological yield (kg ha®) and protein content (%) of wheat cultivars as affected by
various Phosphorus and Sulphur levels

Treatment Grainyield Biological Protein
(kg ha'?) yidd (kg ha?) content (%)
Phosphorus (P) 0 3329 ¢ 7303 d 9.6
(kg ha'?) 30 3799 b 7694 ¢ 9.6
60 3937 b 7878 b 9.7
90 4263 a 8334 a 9.4
LSD (0.05) 212.6 170.2 Ns
Sulphur (S) 0 3624 b 7544 ¢ 9.2¢c
(kg ha'?) 10 3790 b 7768 b 95b
20 3843 Db 7821 b 9.8a
30 4070 a 8075 a 99a
LSD (0.05) 220.5 203.6 0.24
Interactions PxS Ns Ns Ns

(Ns: Non-significant)
Mean values of the same category followed by different letters are significantly different from each other at 5%
significance level.
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Abstract

This study was carried out to determine the flora of Nigde University Campus and Akkaya Dam Lake
environments (Nigde). Asaresult of the examination of 1000 plants specimens collected from the area, between 2005-
2007 and 2010-2011, 405 taxa belong to 74 families and 262 genera were determined. One taxa belong to Pteridophyta,
404 taxa belong to Spermatophyta diviso. Gymnospermae are represented by five taxa and Angiospermae are
represented by 399 taxa. The numbers of taxa belong to Dicotyledonae and Monocotyledonae are follows respectively
441 and 58. In addition to, 27 taxa are new records for C5 Grid square. The 33 of the total taxa are endemic to Turkey
and the rate of endemism is 8.1 %. The phytogeographical regions are represented as follows; Irano-Turanian 21.0 %,
Mediterranean 6.4 % and Euro-Siberian 6.2 %.

Key words: Nigde, C5 Square, Flora, Campusfield, Akkaya Dam Lake

*

Nigde Universitesi kampiis alam ve Akkaya baraj gélii cevresinin floras1 (Nigde/Tiirkiye)

Ozet

Bu ¢alisma, Nigde Universitesi yerleskesi ve Akkaya Baraj Golii gevresinin florasmi tespit etmek amaciyla
yapilmistir. Bolgeden 2005-2007 ve 2010-2011 yillar1 arasinda 1000 bitki 6rnegi toplanmis olup 74 familya ve 262
cinse ait 405 takson belirlenmistir. Calisma alaninda 1 takson Pteridophyta ve 404 takson Spermatophyta divisiosuna
aittir. Gymnospermae at divisiosuna ait 5 takson, Angiospermae alt divisiosuna ait 399 takson tespit edilmistir.
Angiospermae alt divisosuna ait olan Dicotyledones smifindan 341, Monocotyledones smifindan 58 takson
belirlenmistir. Ayrica 27 takson C5 Grid karesi i¢in yeni kayittir. Mevcut taksonlardan 33 tanesi endemik olup
endemizm oran1 % 8.1°dir. Taksonlarin fitocografik bolgelere gore dagilimlari soyledir; Iran-Turan elementi % 21.0,
Akdeniz elementi % 6.4, Avrupa-Sibirya e ementi % 6.2’ dir.

Anahtar kelimeler: Nigde, C5 Karesi, Flora, Kampus Alani, Akkaya Baraj Goli
1. Giris

Turkiye, bitki cografyasi agisindan énemli bir konumda yer almasi, topografik yapisi ve iklimindeki farkliliklar
nedeniyle zengin bir biyolojik cesitlilige sahiptir. Ulkemizin floristik zenginligi Avrupa iilkeleriyle ve komsumuz olan
iilkelerle kiyaslandiginda Rusya hari¢ digerlerinin hepsinden daha zengindir.

Her ne kadar Tirkiye Florast yazilmis ise de halen detayli, periyodik, taramali dar alan galigmalar1 artarak
devam etmektedir. Bu caligmalardan elde edilen sonuglarin Tiirkiye florasina yeni takson katkisinin yani sira, gen
kaynaklarmin belirlenmesi, tibbi bitkilerin tespiti, erozyonu onlemede etkili yastik bitkilerin &grenilmesi, yorede
yenilen yabani bitki tiirlerinin kontrolii, diizenlenebilir kaynaklarmn yenilenmesi, yaban hayatmin ve tiikkenmeye yiiz
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tutmus bitki tlirlerinin korunmasi, aricilik ve otlatma faaliyetlerinin bilingli yapilmasi gibi konularda da fayda
saglamaktadir.

Tirkiye’de kampiis alanlari i¢in ¢ok genis dogal ortamlar secilmektedir. Bu alanlar korunduklar1 i¢in zamanla
onemli bitki yataklar1 haline doniigse de; yerleske igerisine yapilan insaatlar bir¢ok tiiriin habitatin1 bozmakta ve
daraltmaktadir. Bu diisiinceden hareketle Nigde Universitesi yerleskesi heniiz tam olarak tahrip olmadan florasi
tarafimizdan calistlmistir. Gelecekte, 20-30 y1l sonra yapilacak bir floristik ¢alismanin neticeleriyle bu arastirmanin
sonuglar1 kiyaslanmali ve bu tip yerleskelerde floranin nasil seyrettigi konusunda bilgiler ortaya ¢ikarilmalidir.

Gergeklestirilen bu calisma ile daha onceden calisgiimamis olan Nigde Universitesi Kampiis Alani ve
uluslararasi1 6neme sahip sulak alan kapsaminda olan Akkaya Baraj Goli Cevresinin Florasi ortaya gikarilmistir.

1.1 Calisma alamnin cografik durumu

Calisma alan1 Nigde ili sinirlart i¢inde olup cografik konum olarak, 37° 54' 51" - 37° 56' 53" K paradleri ile
34° 36" 11" - 34° 38' 02" D meridyenleri arasinda bulunmaktadir. Aragtirma alan1 Nigde il merkezi ile Bor ilgesi
arasinda ve il merkezinin 5 km gilineybatisinda yer almaktadir. Calisma alanini yaklasik 3.5 km? biiyiikliige sahip olan
Nigde Universitesi yerleskesi ve biiyiik bir boliimii kampiise dahil olan Akkaya baraj gélii cevresinin sulak ve yar1 sulak
alanlar1 olusturmaktadir. Alanin dogusunu, giineyini ve giineybati kesimlerini tarim alanlari, batisin1 Bor ilgesi ve
kuzeyini Nigde — Bor otoyolu sinirlamaktadir (Sekil 1).

Calisma alani igerisinde bulunan Akkaya baraj golii, Nigde depresyonu tabanini kat ederck Bor ovasina ulasan
Karasu deresi iizerinde olusturulmus bir sulama goletidir. Akkaya Bara) Golu cografik olarak Tuz GOlU, Eregli
Sazliklari, Goksii Deltasi, Sultansazligi ve Seyfe Golii gibi diinyaca bilinen énemli sulak alanlarinin tam ortasinda yer
almaktadir. Caligma alani igerisinde bulunan Akkaya Baraj golU cevresi, Ramsar Sozlesmesi’nin 2. kriterine kargilik
gelen “Endemik Kus Tiirii ve Popiilasyonu Barmdirma” maddesi geregi 2005 yilinda “Uluslararast Oneme Sahip
Sulak Alan” ilan edilmistir. Caligma alan1 Grid sistemine gore C5 karesinde ve Iran-Turan fitocografik bolgesi
igerisinde yer almaktadir.

= - + | C | i | = SN

Sekil 1. Calisma alaninin sinirlarint gosteren uydu resmi (Nigde/Tiirkiye) ( === calisma alani siniri, === Kampus alani
SINIT1, === tren yolu).

Figure 1. Satdlite picture showing the borders of the study area (Nigde/Turkey) (= study area border, === campus
area border, == railway).

1.2 Calyyma alanmnin jeolojisi

Nigde Metamorfik Birimi, yiiksek sicaklik-orta¢ basing tipinde metamorfizma gecirmis ve intriizif kayalarla
kesilmis kirmtili ve karbonat kokenli kayalardan olusur. Bu birim eski galigmalarda genelde ‘“Nigde Masifi’’ olarak
anilmaktadir. Nigde Masifinde tabandan tavana dogru; Giimiisler, Kaleboynu, Asigedigi ve Camardi formasyonlar1 ayirt
edilir. Nigde grubu metamorfikleri, beyaz ve mavimtirak mermerler, kuvarsit, amfibolit ve gnayslardan olusur. Masifin
kuzeyinde gesitli asamalarda deformasyon ve metamorfizma gosteren Sineksizyayla meta-gabrosu yer alir. Ugkapilt
granodioriti ise, masifte yer alan tiim kayaclar1 keser (Atabey vd., 1990).

1.3 Calisma alamnin iklimsel ozellikleri

Calisma alanmmiza ait iklimsel veriler, Cevre ve Orman Bakanligi Devlet Meteoroloji Isleri Genel
Miidiirliigii’nden temin edilmistir (Anonim, 2009). Alanin iklimsel 6zelliklerinin ortaya konulmasi amaciyla Nigde
ilinde bulunan meteoroloji istasyonlarina ait 35 yillik sicaklik, yagis, nem, en ¢ok esen riizgar hizi ve yonii gibi veriler
kullanilmistir. Bu iklimsel verilerin yorumlanmasimnda ise “iklim ve Biyoiklim” adli eserden yararlanilmistir (Akman,
1999). Ayrica elde edilen degerler 1s181nda ombrotermik iklim diyagrami ¢izilmistir (Sekil 2).
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Sekil 2. Nigde’nin ombrotermik iklim diyagrami (a-istasyon adi, b-istasyon rakin, c-Rasat siiresi, d-Yillik ortalama sicaklik, e-Toplam
yillik ortalama yags, f-Yagis egrisi, g-Sicaklik egrisi, h-Yagisl donem, i-Kurak dénem, k-Don ihtimali olan aylar, I-Mutlak donlu aylar

Figure 2. The omro-thermic climate diagram of Nigde (a-Name of meteorological station b-Altitude of meteorological station c-
Duration of measurment d-Y early average of temperature e-Total annual average of rain, f- Precipitasyon curve, g-Temperature curve, h-Rainy
period, i-Arid period, k-Probable freezing months, |-Freezing months

Calisma alani, meteoroloji istasyonuna ait iklimsel veriler dikkate alindiginda yar1 kurak, ¢ok soguk alt
Akdeniz iklimi kat1 icerisinde bulunmaktadir. Istasyondan elde edilen verilere gore Nigde icin yillik sicaklik ortalamasi
11.0 °C, yillik yagis ortalamasi 337.5 mm ve yillik ortalama nem miktar1 % 59.5°dir (Anonim, 2009). Yagis rejimi
acigindan ise (.K.S.Y) seklinde ve Dogu Akdeniz yagis rejimi 2. tipi igerisinde yer almaktadir (Akman, 1999).

2. Materyal veyontem

Gergeklestirilen bu c¢alismanm materyalini, 2005-2007 ve 2010-2011 yillar1 arasmda, Mart-Kasim aylari
arasina rastlayan degisik vejetasyon donemlerinde yapilan arazi ¢alismasi sonucunda toplanan 1000 bitki 6rnegi
olusturmaktadir. Arazi ¢alismalar1 ¢alisma alanin kiigiik olmasindan dolayt 10 giinde bir giiniibirlik olarak yapilmistir.

Arazi calismasi sirasinda toplanan ornekler genel herbaryum kurallar1 geregince preslenmis, kurutulmus,
kartonlara yapistirilmis ve uygun herbaryum 6rnegi haline getirilmistir. Ornekler Nigde Universitesi Biyoloji bslimi
herbaryumuna yerlestirilmistir.

Toplanan orneklerin tiir ve tiir alt1 kategorilerinin teshis edilmesinde temel kaynak olarak “Flora of Turkey and
the East Aegan Idands Val. I-1X” (P.H. Davis, 1965-1985), “Flora of Turkey and the East Aegan Idands Vol. X
(Supplement 1)” (P.H. Davis vd., 1988), “Flora of Turkey and the East Aegan Islands VVol. X1 (Supplement I1)” (Giner
vd., 2000) adli 11 ciltlik eserlerden yararlanilmistir. Ayrica teshis ¢aligmalari sirasinda “Tiirkiye Sulak Alan Bitkileri ve
Bitki Ortuisli” (Segmen ve Leblebici, 1997), “Tohumlu Bitkiler Sistematigi” (Segmen vd., 2008), “Su Yabanciotlar1”
(Altiayar, 1988), “Otsu bitkiler sistematigi Ders Kitab1” (Yaltirik ve Efe, 1989) gibi kaynaklardan da faydalanilmistir.
Teshisinde giicliik ¢ekilen taksonlar igin ANK, GAZI ve KNYA herbaryumlarinda bulunan &rneklerden ve alaninda
uzman olan kisilerden yardim alinmistir.

Tirkiye Florasi esas aliarak teshis edilen tiir ve tiiralti taksonlardan, su an itibariyle sinonim olmus, statiisii
veya kombinasyonu degismis olan taksonlarin kontrolii i¢in “Med-Checklist” (Greuter vd., 1984-1989; Greuter, 2003)
eserleri dikkate alinmig ve bunlarin yeni halleri gegerli kabul edilerek, sinonimleri “=" igareti ile gosterilmistir. Mevcut
taksonlarin otoér adlarmm dogru yazimi i¢in “Authors of Plants Name” (Brummit ve Powell, 1992) adli eser temel
almmustir.

Arastrma alanindan toplanan bitkilerin teshis edilmesi sonucu C5 karesi igin yeni olanlar, basta Sinasi
YILDIRIMLI tarafindan mevcut familyalar i¢in ortaya konan “Koroloji” yayinlari (Yildirimli, 1997a, 1997b, 1998,
1999, 2000, 2001, 2002a, 2002b, 2003a, 2003b, 20044, 2004b, 2005a, 2005b, 20063, 2006b, 2008a, 2008b, 2008c,
2008d, 2009a, 2009b, 2010 ve 2011), Josef DONNER tarafindan Tiirkiye Florasi igin hazirlanan “ Distribution of Maps
to P.H. Davis, Flora of Turkey 1-10" adli eser (Donner, 1990) ve C5 karesine iligkin diger yayinlar (Eyce, 1986; Erik
ve Demirkiis, 1988; Bagci vd., 1998; Savran vd., 1999) dikkate alinarak belirlenmistir. Yeni kayit taksonlar “*” isareti
ile gosterilmistir. Calisma alani igerisinde plantasyon sonucu bulunan bazi taksonlar yeni kare kaydi olarak
degerlendirilmemistir.

Caligma alaninda tespit edilen endemik ve nadir bitkilerin tehlike kategorilerinin belirlenmesinde “Tiirkiye
Bitkileri Kirmizi Kitab1” adli eser kullanilmistir (Ekim vd., 2000). Ancak taksonlarin tehlike kategorileri, [UCN version
3.1°e gore yeniden diizenlenmistir (IUCN, 2001). Mevcut olan taksonlar liste halinde verilirken, familya, cins ve tiirlein
siralamasinda, 11 ciltlik Tiirkiye Florasindaki filogenetik diizen esas alinmistir. Her bir taksonun lokalitesi uzun sekilde
yazilmamig olup, liste halinde verilen istasyonlara ait kod numaralari kullanilmigtir. Ayrica her takson igin rakim,
toplama tarihi, toplayici numarasi, endemizm durumu, endemiklerin [UCN tehlike kategorileri ve fitocografik bolgesi
belirtilmistir.
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Caligma alan1 haritas1 Google Earth programi kullanilarak hazirlanmustir (Sekil 1). Arastirma alaninin jeolojik
bilgileri i¢in Ankara MTA Genel Midiirliigii Jeoloji Etiitleri Dairesinden temin edilen, “Ac¢insama Nitelikli Tiirkiye
Jeoloji Haritalar1 Serisi, Aksaray J-19 Paftas1” (Atabey vd., 1990) esas alinmistir. Arastirma alaninin kiigiik olmasindan
dolayr 10 farkli istasyona boliinmiis ve bitki drnekleri bu istasyonlardan toplanmistir. Bu istasyonlarin listesi asagidaki
gibidir. Ayrica bu makalenin yazimi sirasinda kullanilan simgeler ve kisaltmalar tablo seklinde asagida verilmistir

(Tablo 1).

Bitki toplanan istasyonlar;

. C5 Nigde: Nigde Universitesi Yerleskesi, Fen- Edebiyat Fakiiltes cevres

. C5 Nigde: Nigde Universitesi Yerleskesi, Barakalar (Eski Miihendislik) ¢evresi

. C5 Nigde: Nigde Universitesi Yerleskesi, Iktisat ve Idari Bilimler Fakiiltesi cevresi

. C5 Nigde: Nigde Universitesi Yerleskesi, Miihendislik ve Mimarlik Fakiiltesi gevresi
. C5 Nigde: Nigde Universitesi Yerleskesi, Milli Piyango Yurdu ¢evresi

1
2
3
4
5
6. C5 Nigde: Nigde Hatira Ormani i¢i ve gevresi
7. C5 Nigde: Akkaya Baraj golii dogu kesimleri
8. C5 Nigde: Akkaya Baraj golii kuzey kesimleri
9. C5 Nigde: Akkaya Baraj golii bat1 kesimleri
10. C5 Nigde: Akkaya Baraj golii giiney kesimleri
Tablo 1. Simgeler ve kisaltmalar
Table 1. Symbols and abbreviations

SIMGELER VE SIMGELER VE
KISALTMALAR AGIKLAMA KISALTMALAR AGIKLAMA
ANK. Ankara Herbaryumu K Kuzey
Avr.-Sib. Avrupa-Sibirya KNYA Konya Herbaryumu
°C Santigrat derece Km Kilometre
CR Criticay Endangered LC En Az Endise Verici
(Cok tehlikede) (Least Concern)
D Dogu m. Metre
Dogu Akd. Dogu Akdeniz mm Milimetre
EN Tehlikede (Endangered) MTA Maden Tetkik Arama
. el D Neredeyse tehdit altinda
F.C.B. Fitocografik Bolge NT (Near Threatened)
GAZI Gazi Herbaryumu Subsp. Subspecies=Alfttir
IUCN Uluslararast Doga Koruma Birligi Var. Varyete
Iran-Tur. Iran-Turan VU Zarar gorebilir (Vulnerable)
I.K.SY Ilkbahar, Kis, Sonbahar, Yaz
3. Bulgular

PTERIDOPHYTA

EQUICETACEAE

Equicetum ramosissmum Desf., 2, 1200 m., 17.06.2005,
Bagkose 1.

SPERMATOPHYTA
GYMNOSPERMAE

PINACEAE

Abies cilicica (Ant. & Kotschy) Car. subsp. cilicica, 6, 1220
m., 15.04.2006, Bagkose 255, Dogu Akd.

Picea orientalis (L.) Link, 1, 2, 1200 m., 14.04.2006, Baskose
256.

Cedrus libani A. Rich., 4, 6, 1200 m., 31.03.2006, Bagkose
234, Akdeniz.

Pinus nigra Arn. subsp. nigra var. caramanica (Lamb.)
Holmboe, 4, 1220 m., 31.03.2006, Bagkose 235.

CUPRESSACEAE

Cupressus sempervirens L. 1, 6, 1200 m., 08.10.2007,
Baskdse 370.

ANGIOSPERMAE
DICOTYLEDONES

RANUNCULACEAE

Nigella arvensis L. subsp. glauca (Boiss) A. Terracc., 1, 2,
1200 m., 17.06.2005, Baskose 2.

=Nigdla arvends L. var. glauca Boiss,, (Greuter vd., 1984 -
1989).

Delphinium venulosum Boiss,, 2, 1200 m., 17.06.2007,
Baskose 325, Endemik, LC, Iran-Tur.
Consolida orientalis  (Gay.) Schrdd.,
17.06.2005, Baskose 3.

Consolida raveyi (Boiss) Schréd., 1, 1200 m., 17.06.2005,
Bagkose 4, Endemik, LC, Iran-Tur.

Consolida hellespontica  (Boiss) Chater, 2, 1200 m.,
20.06.2005, Basgkose 30, Iran-Tur.

AdonisflammaeL., 1, 2, 3, 1200 m., 20.06.2005, Bagkose 31.

1, 2, 1200 m,
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RanunculusrepensL., 1, 1190 m., 17.06.2005, Bagkose 5.
Ranunculus cuneilaminatus Greuter & Burdet, 5,6, 1200 m.,
03.05.2006, Bagkose 285.

=Ranunculus cuneatus Boiss., (Greuter vd., 1984 - 1989).
*Ranunculus isthmicus Baiss. subsp. stepporum Davis, 9, 10,
1185 m. 01.05.2010, Bagkose 1823.

Ranunculus cornutus DC., 8, 1185 m., 21.04.2006, Baskose
263.

Ranunculus sceleratus L., 9, 10, 1185 m., 05.06.2010,
Bagkose 1861.

Ranunculus petatus subsp. sphaerospermus (Boiss. &
Blanche) Meikle, 7, 1185 m., 15.05.2010, Bagkose 1830.
=Ranunculus sphaerospermus Boiss. & Blanche, (Greuter vd.,
1984 - 1989).

Ceratocephala falcata (L.) Pers, 1, 3, 1200 m., 10.03.2006,
Bagkose 227.

=Ceratocephalusfalcatus (L.) Pers., (Greuter vd., 1984 - 1989).
Ceratocephala tegticulata (Crantz) Roth, 1, 3, 1200 m.,
14.04.2007, Bagkose 302-A.

=Ceratocephal us testicul atus (Crantz) Roth, (Greuter vd., 1984
-1989).

Thalictrum lucidum L., 7, 1185 m., 17.06.2005, Baskose 6 ve
1851.

BERBERIDACEAE
BerberisvulgarisL. 2, 1190 m., 12.05.2007, Baskose 307.

PAPAVERACEAE

Glaucium oxylobum Boiss. & Buhse, 1, 2, 1200 m.,
25.06.2005, Baskose 275.

=Glauciumleocarpum Baiss.,, (Greuter vd., 1984 - 1989).
Roemeria hybrida (L.) DC. subsp. hybrida, 1, 2, 3, 1200 m.,
25.06.2005, Bagkdse 60.

Papaver rhoeasL., 1, 1200 m., 17.06.2005, Baskdose 7.
Hypecoum imberbe Sm., 2, 3, 1200 m., 31.03.2006, Basgkose
236.

Fumaria officinalis L. subsp. cilicica (Hausskn.) Lidén, 2, 3,
1200 m., 17.06.2005, Baskdse 8, Iran-Tur.

=Fumaria cilicica Hausskn, (Greuter vd., 1984 - 1989).
Fumaria parviflora Lam., 1, 1200 m., 17.06.2005, Bagkdse 9.

BRASSICACEAE (CRUCIFERAE)

Brassica elongata Ehrh., 2, 1200 m., 30.05.2007, Baskose 321,
Iran-Tur.

SinapisarvensisL., 1, 1200 m., 15.05.2010, Bagkose 1834.
Diplotaxis tenuifalia (L.) DC., 1, 2, 1200 m., 17.06.2007,
Bagkose 326.

Eruca sativa Miller, 2, 1200 m., 17.06.2007, Baskdse 327.
Crambe tataria Sebedk var. tataria Schulz, 2, 1200 m.,
25.06.2005, Baskose 61, Iran-Tur.

Rapistrum rugosum (L.) All., 2, 1210 m., 14.04.2007,
Bagkose 303.

Conringia orientalis (L.) Dumort., 3, 1200 m., 26.04.2006,
Bagkose 276.

Conringia planisiliqua Fischer & C.A. Meyer, 1, 3, 1200 m.,
27.09.2005, Baskose 62, Iran-Tur.

Conringia clavata Boiss. 5, 1200 m., 15.04.2006, Bagkdse 257
=Conringia perfoliata (C.A. Mey.) Busch., (Greuter vd., 1984 -
1989).

Lepidium campestre (L.) R.Br., 2, 1200 m., 14.04.2006,
Baskdse 245.

Lepidium perfoliatum L., 1, 2, 3, 1200 m., 25.06.2005,
Baskdse 63.

*Lepidium cartilagineum (J. Mayer) Thell. subsp.
cartilagineum, 1, 1200 m., 17.06.2007, Bagkose 328.
=Lepidium cartilagineum (J. Mayer) Thell. subsp. crassifolium
(Waldst. & Kit.) Hedge, (Greuter vd., 1984 - 1989).

Lepidium latifolium L., 1, 1200 m., 17.06.2005, Bagkose 10.
Cardaria draba (L.) Desv. subsp. chalepensis (L.) O.E.
Schulz., 1, 1200 m., 17.06.2005, Baskdse 11, Iran-Tur.

Isatis glauca Aucher ex Boiss. subsp. galatica Yildirimli, 1,
1200 m., 17.06.2005, Baskose 12, Endemik, CR, Iran-Tur.

I satis floribunda Bornm., 1, 1200 m., 17.06.2005, Baskase, 13,
Endemik, LC, Iran-Tur.

Iberissmplex DC., 9, 10, 1185 m., 01.05.2010, Bagkose 1826.
=lberistaurica DC., (Greuter vd., 1984 - 1989).

Aethionema arabicum (L.) O. E.Schulz, 3, 4, 1200 m.,
31.03.2006, Baskose 237.

Thlasgpi  perfoliatum L., 1, 2, 1200 m., 14.04.2006, Baskose
246.

Capsdla bursa-pastoris (L.) Medik.,
15.04.2006, Bagkose 258.

Boreava orientalis Jaub. & Spach., 9, 10, 1185 m., 01.05.2010,
Bagkose 1827.

Alyssum linifolium Steph. ex. Willd. var. linifolium, 4, 1200
m., 17.06.2007, Bagkose 329.

Alyssum aureum (Fenzl) Boiss, 4, 1200 m., 26.04.2006,
Bagkose 277, Iran-Tur.

Alyssum desertorum Stapf, 3, 4, 1200 m, 31.03.2006, Baskéose
238.

Alyssum minus (L.) Bothm. var. micranthum (Meyer)
Dudley, 3, 1190 m., 25.06.2005, Bagkdse 278.

Alyssum hirsutum Bieb., 3, 4, 1200 m, 15.04.2006, Baskdse
259.

Alyssum mouradicum Boiss. & Baansa, 3, 1200 m.,
21.04.2006, Baskdse 264.

* Alyssum paphlagonicum (Hausskn.) T.R. Dudley, 2, 3, 1200
m, 30.05.2007, Baskose 322, Endemik, LC.

Alyssum sibiricum Willd., 4, 1200 m., 17.06.2007, Baskése
330.

Erophila verna (L.) Chevall. subsp. verna, 1, 2, 1200 m.,
22.02.2006, Baskdse 224.

Nasturtium officinale R. Br., 8, 1185 m., 15.05.2010, Baskdse
1829.

*Rorippa sylvestris (L.) Besser ssp. sylvestris Enum., 9, 10,
1185 m., 07.08.2010, Baskose 1837 ve 1877.

Matthiola longipetala (Vent.) DC. subsp. bicornis (Sibth.&
Smith.) P.W. Ball., 1, 5, 1200 m., 26.04.2006, Bagose 279.
Malcolmia africana (L.) R.Br., 1, 2, 1200 m., 30.05.2007,
Baskdse 323.

Malcolmia torulosa (Desf.) Boiss. 1, 3, 1200 m., 14.04.2007,
Baskose 304.

=Torularia torulosa (Desf.) Schulz, (Greuter vd., 1984 - 1989).
Erysimum smyrnaeum Boiss. & Bdansa, 1, 1200 m,
21.04.2006, Baskose 264.

Erysimum repandum L., 5 1200 m., 26.04.2006, Baskose
280.

Goldbachia laevigata (Bieb.) DC., 2, 1200 m., 12.05.2007,
Bagkose 308.

Sisymbrium altissmum L., 3, 6, 1200 m., 06.07.2005,
Bagkose 147.

Sisymbrium loesdlii L., 1, 1200 m., 20.06.2005, Baskose 32.
Descurainia sophia (L.) Prantl, 1, 1200 m., 25.06.2005,
Bagkose 66.

Camelina rumdica Velen, 1, 1200 m., 21.04.2006, Baskose
266.

1, 3 1200 m,

CAPPARACEAE
Capparis spinosa L. var. spinosa, 2, 1200 m., 17.06.2005,
Baskdse 14.

RESEDACEAE
ResedalutealL. var. lutea, 1, 1200 m., 17.06.2005, Baskose 15.
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CISTACEAE
Helianthemum  nummularium  (L.)  Miller  subsp.
nummularium, 9, 10, 1185 m., 01.05.2010, Baskdse 1825.

VIOLACEAE

Viola occulta Lehm., 1, 1200 m., 17.06.2005, Baskose16.
Viola modesta Fenzl, 1, 1200 m., 14.04.2006, Bagkose 247.
Viola kitaibeliana Roem. & Schultz., 1, 1200 m., 17.03.2006,
Bagkose 229.

POLYGALACEAE
Polygala anatolica Boiss. & Heldr., 1, 1200 m., 20.06.2005,
Bagkose 33.

PORTULACACEAE
Portulaca oleracea L., 7, 10, 1185 m., 07.08.2010, Baskose
33L

CARYOPHYILLACEAE

Arenaria serpyllifolia L., 9, 10, 1185 m., 05.06.2010, Baskose
1847.

Arenaria ledebouriana Fenzl var. ledebouriana, 3, 5, 1200
m., 17.06.2007, Baskose 331, Endemik, LC.

Stellaria media (L.) Vill subsp. media, 1, 1200 m,,
12.05.2007, Baskose 309.

Ceragtium perfoliatum L., 1, 1200 m., 17.03.2006, Baskose
230.

Holosteum umbellatum L. var. umbellatum, 1, 2, 1200 m.,
21.04.2006, Baskose 267.

Dianthus recognitus Siskin, 3, 1190 m., 01.07.2005, Basgkose
107, Endemik, LC.

Gypsophila perfoliata L., 1, 1200 m., 25.06.2005, Basgkdse,
65.

Gypsophila pilosa Hudson, 1, 1200 m., 01.07.2005, Baskose
108, Iran-Tur.

*Silene latifolia Poiret subsp. alba (Miller) Greuter & Burdet,
1,2, 1200 m., 11.07.2005, Bagkose 187.

=Slene pratensis (Rofn.) Godr. subsp. divericata, (Greuter vd.,
1984 - 1989).

Silene vulgaris (Moench) Garcke var. vulgaris, 1, 1200 m.,
20.06.2005, Bagkose 34.

Silene macrodonta Boiss., 1, 1200 m., 20.06.2005, Baskose
35.

ILLECEBRACEAE

HerniariaincanaLam., 1, 1200 m., 06.07.2005, Baskose 148.
Paronychia kurdica Boiss. subsp. kurdica var. kurdica, 1,
1200 m., 01.07.2005, Baskdse 109.

POLYGONACEAE

Persicaria amphibia (L) S. F. Gray, 8, 9, 1185 m,
25.06.2005, Baskdse 66.

=Polygonum amphibiumL., (Greuter vd., 1984 - 1989).
Perdicarialapathifolia(L.) S. F. Gray, 8, 1185 m., 25.06.2005,
Bagkose 67.

=Polygonum lapathifolum L., (Greuter vd., 1984 - 1989).
Polygonum cognatum Meissner, 1, 1200 m., 27.09.2005,
Bagkose 213.

Polygonum arenastrum Boreau, 1, 1185 m., 01.07.2005,
Bagkdose 110.

Rumex patientiaL., 1, 1200 m., 27.09.2005, Bagkose 214.
Rumex crispusL., 1, 1200 m., 17.06.2007, Bagkose 332.

CHENOPODIACEAE
Chenopodium botrys L., 1, 1200 m., 06.07.2005, Baskdse
149.

*Chenopodium opulifolium Schrader, 1, 2, 1200 m,
17,06,2007, Bask6se 333.

Chenopodium album L. subsp. album var. album, 1, 1200 m,,
06.07.2005, Baskdse 150.

Atriplex laevis C.A. Meyer, 8, 1185 m., 24.06.2011, Baskése
1894,

Panderia pilosa Fischer & C.A. Meyer, 8, 1185 m,
07.08.2010, Bask6se 1872.

*Suaeda altissma (L.) Pallas, 3, 1200 m., 07.08.2010, Baskése
1876.

AMARANTHACEAE
AmaranthusalbusL., 8, 1185 m., 06.07.2005, Bagkose 151.

TAMARICACEAE

Tamarix parviflora DC., 9, 10, 1185 m. 05.06.2010, Baskdse
1850.

Tamrix smyrnensis Bunge, 2, 1200 m., 21.04.2006, Baskdse
268.

FRANKENIACEAE
FrankeniahirsutaL., 3, 1185 m., 11.07.2005, Bagkose 188.

HYPERICACEAE (GUTTIFERAE)

*Hypericum pseudolaeve N. K. B. Rabson, 9, 10, 1185 m,,
05.06.2010, Baskose 1850, Endemik, LC, Iran-Tur.
Hypericum montbretii Spach., 1, 2, 1200 m., 06.07.2005,
Bagkose 152.

Hypericum perforatum L., 1, 1200 m., 06.07.2005, Baskdse
153.

MALVACEAE

Malva neglecta Wallr., 1, 1200 m., 01.07.2005, Bagkose 111.
Alcea biennis Winterl, 4, 1200 m., 01.07.2005, Bagkose 112.
Althaea cannabinaL., 3, 1200 m., 06.07.2005, Bagkose 154.

GERANIACEAE

Geranium tuberosum L. subsp. tuberosum, 5 1200 m.,
15.04.2006, Baskose 248.

Geranium collinum Willd, 2, 1200 m., 06.07.2005, Baskose
68, Iran-Tur.

Geranium pyrenaicum Burm. fil., 2, 1200 m., 25.06.2005,
Baskdse 69.

Erodium cicutarium (L.) L’Herit subsp. cicutarium, 1, 2,
1200 m., 25.06.2005, Bagkdose 70.

ZYGOPHYLLACEAE
*Zygophyllum fabago L., 1, 1200 m., 17.06.2005, Baskose 17.
Peganum harmalaL., 1, 1200 m., 20.06.2005, Basgkose 36.

SIMAROUBACEAE
Ailanthus altissma (Miller) Swinglw. 4, 1200 m., 15.08.2007,
Bagkose 366.

ACERACEAE
Acer platanoidesL., 1, 1200 m., 01.07.2005, Baskése 113.
Acer negundoL., 1, 3, 1200 m., 27.06.2007, Baskose 358.

VITACEAE
Vitisvinifera L., 2, 1200 m., 12.05.2007, Baskdse 310.

ANACARDIACEAE
RhuscoriariaL., 1, 1200 m., 01.07.2005, Baskése 114.

FABACEAE (LEGUMINOSAE)
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Gleditsa triancanthos L., 8, 1185 m., 15.08.2007, Baskose
367.

Robinia pseudoacacia L., 1, 1200 m., 17.06.2007, Baskose
334.

Galega officinalis L., 3, 8, 1185 m., 01.07.2005, Baskdse 115,
Avr.-Sib.

Colutea cilicica Boiss. & Balansa, 8, 1185 m., 06.07.2005,
Bagkose 155.

AstragalushamosusL., 1, 1200 m., 15.04.2006, Baskose 239.
Astragalus suber osus Banks & Solander subsp. suberosus, 3,
1190 m.,12.05.2007, Baskose 311.

Astragalus plumosus Willd var. plumosus, 2, 3, 1190 m.,,
25.06.2005, Baskose 71.

*Astragalus oleifolius DC., 2, 1190 m., 17.06.2007, Baskose
335, Iran-Tur.

Astragalus odoratus Lam., 2, 1190 m., 25.06.2005, Baskose
72.

Astragalus hedreichii Boiss, 2, 1200 m.,
Bagkdse 116, Endemik, NT.

Astragalus lydius Boiss., 5, 6, 1220 m., 14.04.2007, Basgkose
305, Endemik, LC, Iran-Tur.

Astragalus lycius Boiss., 5, 6, 1220 m., 31.03.2006, Bagkose
240, Endemik, LC.

Astragalus tigridis Boiss., 5, 1200 m., 15.04.2006, Basgkose
260, Iran-Tur.

Vicia villosa Roth subsp. villosa, 1, 1200 m., 12.05.2006,
Bagkdse 293

Viciaervilia (L.) Willd., 2, 1200 m., 12.05.2007, Baskose 312.
Vicia grandiflora Scop. var. grandiflora, 2, 1200 m.,
12.05.2007, Baskose 313, Avr.-Sib.

Vicia narbonenss L. var. narbonensis, 1, 1200 m.,
12.05.2006, Bagkose 301.

Vicia sativa L. subsp. nigra (L.) Ehrh. var. nigra, 3, 1190 m,,
17.06.2007, Bagkose 336.

Ononis spinosa L. subsp. leiosperma (Boiss.) Sirj, 2, 1200 m.,
25.06.2005, Baskdse 73.

Trifoliumretusum L., 1, 1200 m., 01.07.2005, Bagkose 117.
Trifolium campestre Schreber, 1, 1200 m., 01.07.2005,
Bagkose 118.

Trifolium pratense L. var. pratense, 1, 1200 m., 01.07.2005,
Bagkose 119.

Trifolium caudatum Boiss., 1, 1200 m., 01.07.2005, Baskose
156, Endemik, LC.

Trifolium arvense L. var. arvense, 1, 1200 m., 06.07.2005,
Bagkose 157.

Mélilotus officinalis (L.) Lam., 1, 1200 m., 20.06.2005,
Bagkose 37.

Méeilotusalbus Medicus, 1, 1200 m., 25.06.2005, Baskose 74.
=Mdlilotus alba Desr., (Greuter vd., 1984 - 1989).

Trigonella coelesyriaca Boiss, 1, 1200 m., 06.07.2005,
Bagkose 158, Iran-Tur.

Trigonela fischeriana Ser., 1, 1200 m., 06.07.2005, Baskdse
159, Iran-Tur.

Trigonela crassipes Boiss, 2, 1200 m., Bagkose 314, Iran-
Tur.

Trigonella monantha C.A. Mayer subsp. noeana (Boiss)
Hub.-Mor., 1, 1200 m., 14.04.2006, Baskose 249, Iran-Tur.
Trigonella monspeliaca L., 2, 1200 m., 12.05.2007, Baskdse
315, Akdeniz.

Trigonella coerulescens  (Bieb.) Hdéacsy, 1, 1200 m,
06.07.2005, Baskose 160, Iran-Tur.

Medicago lupulina L., 1, 1200 m., 01.07.2005, Baskdse 120.
Medicago sativa L., 1, 1200 m., 06.07.2005, Bagkose 161.

M edicago x varia Martyn, 1, 1200 m., 25.06.2005, Baskdse 75.
Medicago falcata L., 1, 1200 m., 06.07.2005, Bagkdse 162.
Dorycnium strictum (Fischer & C.A. Meyer) Lassen, 3, 1200
m., 17.06.2007, Baskose 337.

11.07.2005,

=Lotusstrictus Fisch. & Mey., (Greuter vd., 1984 - 1989).
Lotus corniculatus L. var. corniculatus, 2, 1200 m.,
06.07.2005, Baskose 163.

Lotus aegaeus (Griseb.) Boaiss, 5 1200 m., 27.06.2007,
Bagkose 359, Iran-Tur.

Lotus maritimusL., 8, 1185 m., 25.06.2005, Baskose 76.
=Tetragonelobus maritimus (L.) Roth., (Greuter vd., 1984 -
1989).

Securigera varia (L.) Lassen, 1, 3, 1200 m., 20.06.2005,
Bagkose 39.

=Coronillavaria L. subsp. varia, (Greuter vd., 1984 - 1989).
Hippocrepis emerus (L.) Lassen subsp. emeroides (Boiss. &
Spruner) Lassen 1, 1200 m., 20.06.2005, Baskose 38.
=Coronilla emerus L. subsp. emeroides (Boiss. & Sprun)
Uhrava, (Greuter vd., 1984 - 1989).

Onabrychisarenaria (Kit.) DC. subsp. cana (Boiss.) Hayek, 1,
1200 m., 01.07.2005, Baskose 121, Endemik, LC.

=Onobrycis armena Boiss. & Huet, (Greuter vd., 1984 - 1989).
Onobrychis tournefortii - (Willd) Desv.,, 5 1200 m.,
20.06.2005, Bagkose 40, Endemik, L C.

ROSACEAE

Cerasus vulgarisMiller, 2, 1200 m., 14.04.2006, Baskose 250.

Rubus discolor Weihe & Ness, 2, 1200 m., 11.07.2005,
Bagkdse 189.

Potentillarecta L., 8, 1185 m., 06.07.2005, Basgkose 77, Iran-
Tur.

PotentillareptansL., 7, 8, 1185 m., 01.07.2005, Bagkdse 122.

*Sanguisorba officinalis L., 8, 1185 m., 07.08.2010, Baskdse
1866.

Sanguisorba minér Scop. subsp. muricata (Spach.) Brig., 5,
1200 m., 03.05.2006, Baskdose 286.

Rosacaninal., 2, 1200 m., 20.06.2005, Baskdse 41, Iran-Tur.

Pyracantha coccinea Roemer, 1,1200 m, 17.06.2007, Baskose
338.

Crataegus monogyna Jack. subsp monogyna, 2, 1200 m.,,
12.05.2006, Baskose 294.

LYTHRACEAE
Lythrum salicaria L., 8,9, 1185 m., 11.07.2005, Bagkdse 190,
Avr.-Sib.

ONAGRACEAE

Epilobium hirsutum L., 1, 1200 m., 01.07.2005, Bagkose 123
Epilobium lanceolatum Sebastiani & Mauri, 2, 1200 m.,
25.06.2005, Baskose 78.

HIPPURIDACEAE
*Hippuris vulgaris L., 7, 8, 1185 m., 07.08.2010, Baskose
1869.

APIACEAE (UNBELLIFERAE)

Eryngium campestre L. var. virens Link, 3, 1210 m,
25.06.2005, Bagkose 79.

Echinophora tournefortii Jaub. & Spach., 1, 1200 m,
07.08.2010, Bagkose 1885, Iran-Tur.

Scandix stellata Soland., 5, 1200 m., 03.05.2006, Baskose 287.
Berula erecta (Huds.) Coville, 8, 1185 m., 07.08.2010, Baskose
1873.

*Qenanthe silaifolia Bieb.,, 9, 10, 1185 m., 05.06.2010,
Bagkdse 1852.

Prangos meliocar poides Boiss. var. meliocar poides, 3, 1200
m., 27.06.2007, Baskose 360, Endemik, LC, Iran-Tur.
Bupleurum lophocarpum Boiss. & Balansa, 4, 1200 m,,
11.07.2005, Bagkose 191, Endemik, NT, Dogu Akd.
Bupleurum sulphureum Boiss. & Balansa, 4, 1200 m.,,
17.06.2007, Baskose 339, Endemik, LC, Iran-Tur.
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Ferula orientalis L., 1, 1200 m., 11.07.2005, Baskdse 192,
Iran-Tur.

Astrodaucus orientalis (L.) Drude, 1, 1200 m., 20.06.2005,
Bagkose 42, Iran-Tur.

Turgenia latifolia (L.) Hoffm., 3, 1200 m., 06.07.2005,
Bagkose 164.

Daucuscorata L., 3, 1200 m., 25.06.2005, Bagkose 80.

VALERIANACEAE
Valerianella glomerata Boiss. & Bdansa, 2, 5, 1200 m,
12.05.2006, Baskose 295, Endemik, LC, Iran-Tur.

DIPSACACEAE

Dipsacus laciniatus L., 2, 8, 1185 m., 11.07.2005, Baskose
193.

Lomelosia argentea (L.) Greuter & Burdet, 3, 1200 m,,
25.06.2005, Baskose 81.

=Scabiosa argentea L., (Greuter vd., 1984 - 1989).

Lomelosia rotata (Bieb.) Greuter & Burdet, 3, 4, 1200 m.,
01.07.2005, Baskose 124, Iran-Tur.

=Scabiosarotata Bieb., (Greuter vd., 1984 - 1989).

Pter ocephalus plumosus (L.) Coulter, 4, 1200 m., 25.06.2005,
Bagkose 82.

ASTERACEAE (COMPOSI TAE)

*Bidenstripartital., 8, 1185 m., 07.08.2010, Baskose 1874.
Xanthium spinosum L., 1, 1200 m., 06.07.2005, Bagkose 165.
Xanthium strumarium L. subsp. strumarium, 1, 1200 m,,
06.07.2005, Baskdse 166.

*|nula britannica L., 7, 8, 1185 m., 03.10.2005, Baskose 220
ve 1865, Avr.-Sib.

Inula montbretiana DC., 3, 8, 1185 m., 06.07.2005, Basgkose
167, Iran-Tur.

Inula aucherana DC., 7, 8, 1185 m., 01.07.2005, Baskdose 125,
Dogu Akd.

Pulicaria dysenterica (L.) Bernh., 7, 8, 1185 m., 11.07.2005,
Bagkose 194.

Héeichrysum arenarium (L.) Moench subsp. aucheri (Boiss.)
Davis & Kupicha, 3, 1200 m., 20.06.2005, Baskose 43, Iran-
Tur.

Filago pyramidataL., 1, 1200 m., 25.06.2005, Baskose 83.
Filago eriocephala Guss., 9, 10, 1185 m., 05.06.2010, Baskose
1841-A, Dogu Akd.

*Cymbolaena griffithii (A.Gray) Wagenitz, 9, 10, 1185 m,,
05.06.2010, Baskose 1841, Iran-Tur.

Senecio mollis Willd., 8, 1185 m., 07.08.2010, Baskose 1888,
Iran-Tur.

Senecio inops Boiss. & Baansa, 1, 1200 m., 15.08.2007,
Bagkose 368

Senecio pseudo-orientalis Schischkin, 8, 1185 m., 07.08.2010,
Bagkose 1889, Iran-Tur.

Senecio vernalis Wolds & Kit, 1, 2, 3, 6, 1200 m,,
06.07.2005, Baskose 168.

CalendulaarvensisL., 4, 1200 m., 01.07.2005, Bagkose 126.

* Anthemis cretica L. subsp. anatolica (Boiss.) Grierson, 3, 5,
1200 m., 20.06.2005, Baskose 44.

Anthemis cretica L. subsp. umbilicata (Boiss. & Huet)
Grierson, 3, 4, 1200 m., 17.06.2007, Baskose 340.

Anthemis fumariifolia Boiss, 3,5, 1190 m., 01.05.2020,
Bagkose 1882, Endemik, LC, Iran-Tur.

Anthemis austriaca Jacqg., 3, 1200 m., 12.05.2007, Baskose
316.

Anthemis wiedemanniana Fisch. & Mey.,, 5 1200 m.,
03.05.2006, Baskose 288, Endemik, LC.

Achillea wilhemsii C. Koch., 1, 3, 1200 m., 25.06.2005,
Bagkose 84, Iran-Tur.

Achillea falcata L., 6, 1220 m., 17.06.2007, Bagkdse 1200,
Iran-Tur.

Achillea satacea Wddst & Kit.,, 1, 8, 1185 m., 20.06.2005,
Bagkose 46, Avr.-Sib.

Tanecetum balsamita L. subsp. balsamitoides (Schultz. &
Bip.) Grierson, 2, 1200 m., 11.07.2005, Bagkdse 195.
Tripleurospermum tenuifolium (Kit.)) Freyn, 3, 1200 m.,
12.05.2007, Bagkdse 317, Avr.-Sib.

Tripleur ospermum decipiens (Fischer & C.A. Meyer) Bornm.,
3, 1200 m., 17.06.2007, Baskdse 342.

Artemisia caucasica Willd., 1, 1200 m., 11.07.2005, Baskdse
196.

Cirsum lappaceum (Bieb.) Fischer subsp. anatolicum Petrak,
5, 1200 m., 17.06.2007, Baskdse 343.

Cirdum vulgare (Savi) Ten., 1, 2, 1210 m., 01.07.2005,
Baskdse 127.

Cirdgum creticum (Lam.) ‘d’'Uru. subsp. creticum Lam., 1, 8,
1185 m., 27.09.2005, Baskdse 215, Dogu Akd.

Cirgum alarum (Gmelin) Bobrov subsp. alatum, 1, 1200 m.,
27.06.2007, Baskose 361, Iran-Tur.

Picnomon acarna (L.) Cass., 1, 1200 m., 07.08.2010, Baskose
1887.

Carduus nutans L. subsp. nutans, 1, 2, 3, 1210 m,
20.06.2005, Baskose 47.

Carduus pycnocephalus L. subsp. albidus (Bieb.) Kazmi, 2,
1190 m., 27.06.2007, Bagkdse 362.

Acroptilon repens (L.) DC., 2, 1200 m., 06.07.2005, Baskose
85, Iran-Tur.

Centaureavirgata Lam., 1, 1200 m., 11.07.2005, Bagkose 197.
Centaurea kotschyi (Boiss. & Hedr.) Hayek var. kotschyi
Boiss. & Heldr.,, 3, 1200 m., 11.07.2005, Bagkose 198,
Endemik, LC.

Centaurea soldtalis L. subsp. soldtalis, 1, 1200 m.,
11.07.2005, Bagkdse 199.

Centaurea iberica Trev. Ex Spherengel,
11.07.2005, Bagkdse 200.

Centaurea urvelli DC. subsp. stepposa Wagenitz, 1, 6, 1200
m., 11.07.2005, Bagkdse 186, Iran-Tur.

Centaurea carduiformis DC. subsp. carduiformis var.
carduiformis, 3, 1200 m., 06.07.2005, Baskose 169, Iran-Tur.
Centaurea depressa Bieb., 1, 2, 3, 4, 1200 m., 17.06.2005,
Bagkose 18 ve 251.

Crupina crupinasrum (Moris) Vis, 7, 8, 1185 m,
03.10.2005, Bagkose 221.

Xeranthemum annuum L., 1, 3, 1200 m., 06.07.2005, Baskose
170.

Chardinia orientalis (L.) O.Kuntze, 9, 10, 1185 m,
05.06.2010, Baskose 1840, Iran-Tur.

Echinops viscosus DC., Prodr. subsp. bithynicus, 1, 2, 1200
m., 11.07.2005, Baskose 201, Iran-Tur.

Scolymus hispanicus L., 8, 1185 m., 07.08.2010, Baskose
1871, Akdeniz.

Cichorium intybusL., 1, 1200 m., 01.07.2005, Bagkose 128.
Scorzonera cana (C.A. Mayer) Hoffm. var. jacquiniana
(W.Koch.) Chamberlian, 8, 9, 1210 m., 21.04.2006, Bagkose
269.

Scor zonera suberosa C. Koch., 7, 8, 1185 m., 01.07.2005,
Bagkdse 129, Iran-Tur.

Scor zonera mollis Bieb. subsp. szowitsii (DC.) Chamberlian,
5, 1200 m, 26.04.2006, Baskose 281.

Scorzonera parviflora Jack., 8, 10, 1185 m., 03.10.2005,
Bagkdse 222.

Tragopogon porrifolius L. subsp. longirostris (Bisch. ex
Schreber. Bip.) Greuter, 8, 1185 m., 06.07.2005, Baskose 171.
=Tragopogon longirostris Bisch. ex Schultz var. longirostris,
(Greuter, 2003).

1, 1200 m,,
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Tragopogon latifolius Boiss. var. angustifolius Boiss,, 3, 1190
m., 12.05.2007, Basgkose 319.

Picris hieracoides L., 5, 1200 m., 03.05.2006, Baskose 289,
Avr.-Sib.

Picris strigosa Bieb., 8, 1185 m., 11.07.2005, Baskdse 202,
Iran-Tur.

Picris altissma Delile, 1, 1200 m, 27.06.2007, Baskose 363,
Akdeniz.

Sonchus asper (L.) Hill subsp. glaucescens (Jordan) Ball, 1, 3,
1200 m, 17.06.2007, Bagkose 344.

Sonchus oleraceusL., 2, 1190 m., 17.06.2007, Baskdse 345.
Taraxacum farinosum Hausskn. & Bornm., 4, 1200 m.,,
08.10.2007, Baskose 369, Endemik, LC.

Taraxacum officinale Weber, 3, 5, 1200 m., 11.07.2005,
Bagkose 203.

Crepis foetida L. subsp. rhoeadifolia (Bieb.) Ceak, 8, 1185
m., 25.06.2005, Bagkdse 87.

PRIMULACEAE

Androsace maxima L., 1, 3, 4, 1200 m., 01.07.2005, Basgkose
130.

Anagallis arvenss L. var. caerulea (L.) Gouan, 8, 1185 m.,,
11.07.2005, Baskose 204.

OLEACEAE

Fraxinus ornus L. subsp. cilicica (Lingelsh) Yalt., 1, 1200 m.,
11.07.2005, Baskose 205, Endemik, LC, Dogu Akd.
Ligustrum vulgare L., 8, 1185 m., 01.07.2005, Bagkdse 131,
Avr.-Sib.

GENTIANACEAE

Blackstonia perfoliata (L.) Hudson subsp. perfoliata, 1, 1200
m., 06.07.2005, Bagkdse 172.

Centaurium erythraea Rafn subsp. turcicum (Velen)
Melderis, 1, 1210 m., 01.07.2005, Baskose 132.

CONVOLVULACEAE

Convolvulus arvensis L., 1, 1200 m., 06.07.2005, Bagskose
173.

Calystegia sepium (L.) R. Br. subsp. sepium, 8, 1185 m.,
01.07.2005, Bagkose 133.

Ipomoea purpurea (L.) Roth, 8, 1185 m., 03.10.2005, Baskose
223.

CUSCUTACEAE

Cuscuta campestris Yuncker, 8, 1185 m., 25.06.2005, Baskose
88.

BORAGINACEAE

Hdiotropium dolosum De Not., 1, 1200 m., 06.07.2005,
Bagkose 174.

Lappula barbata (Bieb.) Girke, 1, 1200 m., 06.07.2005,
Bagkose 174, Iran-Tur.

Asperugo procumbens L., 1, 1200 m., 14.04.2006, Baskose
252, Avr.-Sib.

Myosotis lithospermifolia (Willd.)) Hornem, 1, 1190 m.,,
01.07.2005, Bagkose 134.

Lithospermum arvense L. 1, 1200 m., 21.04.2006, Baskose
270.

=Buglossoides arvensis (L.) Johnston, (Greuter vd., 1984 -
1989).

Echium italicum L., 1, 2, 3, 1200 m., 20.06.2005, Baskdose 48,
Akdeniz.

Moltkia coerulea (Willd) Lehm, 5 1200 m., 26.04.2006,
Bagkose 282, Iran-Tur.

Cerinthe minor L. subsp. auriculata (Ten.) Domac., 2, 1200
m., 25.06.2005, Baskose 89.

Anchusa undulata L. subsp. hybrida (Ten.) Countinha, 1,
1200 m., 25.06.2005, Baskdse 90, Akdeniz.

Anchusa azurea Miller, 1, 1200 m., 20.06.2005, Baskose 49.
*Anchusa pusilla Gusuleac, 2, 1190 m., 17.06.2007, Baskdse
346.

Nonea macr osper ma Boiss. & Heldr., 3, 1190 m., 17.06.2007,
Baskose 347, Endemik, LC, Iran-Tur.

Alkanna tinctoria Tausch subsp. anatolica, 5 1200 m.,
15.04.2006, Bask6se 261, Akdeniz.

Alkanna orientalis (L.) Boiss. var. orientalis, 2, 1200 m.,
12.05.2006. Baskose 296, Iran-Tur.

SOLANACEAE

Hyoscyamus pusillus L., 1, 1200 m., 12.05.2006, Baskdse 297,
Iran-Tur.

Hyoscyamus reticulatus L., 2, 4, 1200 m., 25.06.2005,
Bagkose 91, Iran-Tur.

SCROPHULARIACEAE

Verbascum sinuatum L. var. sinuatum, 2, 7, 1190 m.,
17.06.2005, Baskose 19, Akdeniz.

Verbascum vulcanicum Boiss. & Heldr. var. vulcanicum, 8,
1185 m., 25.06.2005, Bagkose 92, Endemik, LC, Iran-Tur.
Linaria genistifalia (L.) Miller subsp. confertiflora (Boiss)
Davis, 8, 1185 m., 01.07.2005, Baskose 135, Endemik, LC,
Iran-Tur.

Linaria smplex (Willd) DC., 1, 2, 1200 m., 12.05.2007,
Bagkose 320.

Veronica triphyllos L., 3, 5, 1200 m., 15.04.2006, Baskdse
262.

Veronica hederifaliaL., 1, 1200 m., 17.03.2006, Bagkose 231.
Veronica anagallisaquatica L., 1, 1200 m., 27.09.2005,
Bagkose 219.

Veronica multifida L., 2, 1200 m., 14.04.2006, Baskose 253,
Endemik, LC, Iran-Tur.

Odontites verna (Bellardi) Dumott., subsp. serotina (Dumort.)
Corb., 8, 1185 m., 07.08.2010, BagkOse 1882, Avr.-Sib.
Pedicularis comosa L. subsp. acmodonta (Boiss.) Boiss., 8,
1185 m., 27.09.2005, Bagkose 218.

OROBANCHACEAE
Orobanche cilicica G. Beck., 5, 1200 m., 17.06.2005, Baskose
20.

VERBENACEAE
Verbena officinalisL., 2, 1190 m., 17.06.2007, Baskose 348.

LAMIACEAE (LABIATAE)

Ajuga chamaepitys (L.) Schreber subsp. chia (Schreber)
Arcangeli var. chia, 1, 1200 m., 25.06.2005, Baskdse 93.
Teucrium pruinosum Boiss, 2, 3, 1190 m., 17.06.2007,
Bagkose 349, Iran-Tur.

Teucrium scordium L. subsp. scor dioides (Schreber) Maire &
Petitmengin, 8, 1185 m., 07.08.2010, Baskose 1881, Avr.-Sib.
Teucrium polium L., 3, 1200 m., 06.07.2005, Bagkose 176.
Phlomis armeniaca Willd., 3, 1200 m., 11.07.2005, Baskose
206, Endemik, LC, Iran-Tur.

Lamium garganicum L. subsp. reniforme (Montbret &
Aucher ex Bentham) R. Mill, 2, 4, 1200 m., 14.04.2006,
Bagkose 302.

Lamium amplexicaule L., 1, 3, 1190 m., 14.04.2007, Baskose
306, Avr.-Sib.

Wiedemannia orientalis Fischer & C.A. Meyer, 2, 1200 m,
21.04.2006, Bagkose 271, Endemik, LC.

Marrubium vulgareL., 1, 1200 m., 11.07.2005, Bagkose 207.
Sideritis montana L. subsp. remota (dUrv.) P.W. Bal ex
Heywood, 8, 1185 m., 15.05.2010, Bagkdse 1832, Dogu Akd.
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Stachys cretica L. subsp. anatolica Rech., 8, 1185 m,,
01.07.2005, Baskose 136, Endemik, LC, Iran-Tur.

Stachys annua (L.) L. subsp. annua var. annua, 1, 1200 m.,
01.07.2005, Bagkose 137.

NepetaitalicaL., 3, 8, 1185 m., 25.06.2005, Bagkose 94.
Prundla vulgaris L., 8, 1185 m., 25.06.2005, Baskdse 95,
Avr.-Sib.

Thymus sipyleus Boiss. var. sipyleus, 3, 1200 m., 25.06.2005,
Bagkdse 50, Endemik, NT.

Mentha longifolia (L.) Hudson subsp. typhoides var.
typhoides, 7, 8, 1185 m., 25.06.2005, Basgkose 96.

Mentha spicata L. subsp. spicata, 8, 1185 m., 06.07.2005,
Baskdse 177.

Ziziphora tenuior L., 1, 1200 m., 20.06.2005, Baskose 51,
Iran-Tur.

SalviasclareaL., 1, 1200 m., 11.07.2005, Baskose 208.

Salvia multicaulis Vahl, 5, 1200 m, 03.05.2006, Baskdse 290,
Iran-Tur.

Salvia frigida Boiss, 8, 1185 m., 25.06.2005, Baskose 97,
Iran-Tur.

PLUMBAGINACEAE

Plumbago europaea L., 1, 1200 m,
1886, Avr.-Sib.

Limonium globuliferum (Boiss. & Heldr.) O. Kuntze, 7, 8,
1185 m., 01.07.2005, Bagkdse 138, Iran-Tur.

Acantholimon venustum Boiss. var. venustum, 3, 5, 1200 m.,
20.06.2005, Bagkdse 52, Iran-Tur.

07.08.2010, Baskdse

PLANTAGINACEAE

Plantago major L. subsp. magjor, 2, 1200 m., 01.07.2005,
Bagkdse 139.

Plantago maritimaL., 4, 1200 m., 20.06.2005, Baskése 53.
Plantagolancedlata L., 1, 4, 1200 m., 25.06.2005, Bagkose 98.

ELAEAGNACEAE
Elaeagnus angustifolia L., 7, 1185 m., 20.06.2005, Baskose
54,

LORANTHACEAE
*Viscum album L. subsp. album, 5, 1200 m., 17.03.2006,
Bagkose 232.

EUPHORBIACEAE

Euphorbia microsphaera Boiss, 1, 1200 m, 17.06.2007,
Bagkose 350, Iran-Tur.

Euphorbia helioscopia L., 1, 1200 m., 31.03.2006, Basgkose
241.

Euphorbia phymatosperma Boiss. & Gaill. subsp.
phymatosperma, 1, 1200 m., 01.07.2005, Baskose 21, Iran-
Tur.

Euphorbia arvalis Boiss. & Heldr., 2, 1190 m., 17.06.2007,
Bagkose 351, Iran-Tur.

Euphorbia macroclada Boiss, 7, 1185 m., 20.06.2005,
Bagkose 55, Iran-Tur.

URTICACEAE
Parietaria judaica L., 9. 10, 1185 m., 05.06.2010, Bagkdse
1846.

MORACEAE
MorusalbaL., 2, 1200 m., 17.06.2007, Baskose 352.

ULMACEAE

Ulmus minor Miller subsp. canescens, 2, 1200 m., 12.05.2006,
Bagkdse 298, Dogu Akd.

JUGLANDACEAE
JuglansregiaL., 2, 1200 m., 21.04.2006, Baskose 272.

PLATANACEAE
PlatanusorientalisL., 2, 1200 m., 01.07.2005, Baskose 140.

FAGACEAE
Quercus robur L. subsp. robur, 7, 8, 1185 m., 07.08.2010,
Baskdse 1891, Avr.-Sib.

BETULACEAE
Betula pendula Roth, 2, 1200 m., 17.06.2007, Bagkose 353.

SALICACEAE

Salix alba L., 2, 1200 m., 25.06.2005, Baskose 99, Avr.-Sib.
Populus nigra L. subsp. nigra, 2, 1200 m., 01.07.2005,
Bagkose 141.

RUBIACEAE

Asperula lilaciflora Boiss. subsp. lilaciflora, 2, 7, 1200 m.,
01.07.2005, Baskose 142, Endemik, NT, Dogu Akd.

Galium verum L. subsp. glarescens Ehrend., 1, 2, 1200 m.,,
01.07.2005, Baskose 143, Iran-Tur.

Cruciata taurica (Pall.) Ehread., 1, 1200 m., 26.04.2006,
Bagkose 283, Iran-Tur.

Cruciata pedemontana (Bellardi) Ehrend., 9, 10, 1185 m.,,
05.06.2010, Baskose 1845.

Rubia tinctorum L., 1, 4, 1200 m., 06.07.2005, Baskose 178,
Iran-Tur.

MONOCOTYLEDONE

BUTOMACEAE
Butomus umbeélatus L., 7, 8, 1185 m., 17.06.2005, Baskose
22, Avr.-Sib.

ALISMATACEAE
*Alisma lanceolatum With., 9, 10, 1185 m., 05.06.2010,
Bagkose 1859.

JUNCAGINACEAE
*Triglochin maritima L., 8, 1185 m., 06.07.2005, Baskdse
179.

LEMNACEAE
*Lemnaminor L., 7, 8, 1185 m, 05.06.2010, Baskose 1862.

LILIACEAE

Allium curtum Boiss. & Gaill, 4, 1200 m., 25.06.2005,
Bagkose 100, Dogu Akd.

Ornithogalum narbonense L., 7, 8, 1185 m, 30.05.2007,
Bagkose 324, Akdeniz.

Ornithogalum ulophyllum Hand.-Mazz., 1, 2, 1200 m,
26.04.2006, Baskose 284, Dogu Akd.

Muscari tenuiflorum Tausch.,, 5 1200 m., 03.05.2006,
Bagkose 291.

Tulipa humilis Herbert, 5, 1200 m., 31.03.2006, Bagkdse 242.
Gagea granatdli (Parl.) Parl., 3, 4, 5, 1200 m., 10.03.2006,
Bagkose 228, Akdeniz.

Colchicum triphyllum G. Kunze, 3, 5, 1200 m., 22.02.2006,
Bagkose 225, Akdeniz.

IRIDACEAE
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*|ris orientallis Miller, 7, 1185 m., 17.06.2005, Baskose 23,
Dogu Akd.

Iris stenophylla Hausskn. & Siehe ex Baker subsp.
stenophylla, 5, 1200 m., 17.03.2006, Baskose 233, Endemik,
VU, Akdeniz.

Crocus  chrysanthus (Herbert) Herbert,
03.03.2006, Bagkose 226.

*Gladiolus atroviolaceus Boiss, 8, 1185 m., 20.06.2005,
Bagkose 56, Dogu Akd.

4, 1200 m.,

ORCHIDACEAE

Orchis mascula (L.) L. subsp. pinetorum (Boiss. & Kotschy)
G. Camus, 8, 10, 1185 m., 25.06.2005, Baskdose 101, Dogu
Akd.

Orchis palustrisJack., 2, 1200 m., 17.06.2005, Baskose 24.

SPARGANIACEAE
Sparganium erectum L. subsp. erctum Aschers & Garachn, 8,
1185 m., 17.06.2005, Baskose 25, Avr.-Sib.

TYPHACEAE
Typha angustifalia L., 2, 3, 8, 9, 1200 m., 17.06.2005,
Bagkdse 26.

JUNCACEAE

JuncusinflexusL., 3, 1200 m., 17.06.2005, Baskose 27.
Aegilops triuncialis L. subsp. triuncialis, 2, 1200 m.,
12.05.2006, Bagkdse 299.

Aegilops cylindrica Host, 3, 1190 m., 17.06.2007, Bagkdse
356, Iran-Tur.

Triticum aestivum L., 1, 1200 m., 01.07.2005, Baskose 144.
*Secale cereale L. var. cereale, 1, 8, 1210 m., 20.06.2005,
Baskose 59.

Hordeum murinum L. subsp. glaucum (Steudel.) Tzvelev,
1, 1200 m., 14.04.2006, Bagkose 254.

Hordeum bulbosum L., 1, 7, 1190 m., 25.06.2005, Baskose
103.

Taeniatherum caput-medusae (L.) Nevski subsp. crinitum
(Screber) Melderis, 1, 1200 m., 17.06.2005, Baskdse 29,
Iran-Tur.

Bromus pseudobrachystachys H. Scholz, 1, 1200 m,,
06.07.2005, Baskose 181, Iran-Tur.

Bromus japanicus Thumb. subsp. japanicus, 1, 1200 m,,
01.07.2005, Baskdse 282.

Bromustectorum L., 2, 1200 m., 27.06.2007, Baskose 365.
Avena barbata Patt. Ex Link subsp. barbata, 1, 1200 m.,
12.05.2006, Baskose 300, Akdeniz.

Rostraria critata (L.) Tzvelev var. glabriflora (Trautv.) M.
Dogan, 1, 1200 m., 01.07.2005, Baskose 145.

Deschampsia caespitosa (L.) P. Beauv., 1, 3, 1200 m,,
25.06.2005, Baskose 104.

Aperaintermedia Hackel apud Zederbauer, 1, 7, 1200 m.,
01.07.2005, Baskose 146, Iran-Tur.

4. Sonugclar ve tartisma

Juncus conglomeratusL., 8, 1185 m., 17.06.2005, Baskose 28,
Avr.-Sib.
Juncus articulatus L., 1, 8,1200 m, 17,06,2007, Baskose 354,
Avr.-Sib.

CYPERACEAE

CyperuslongusL., 1, 8, 1200 m, 17.06.2007, Baskose 355.
*Schoenoplectus lacustris (L.) Palla subsp. taber uaemontani,
8, 1185 m., 20.06.2005, Baskose 57.

Eleocharis palugtris (L.) Roemer & Schultes, 8, 9, 1185 m,
17.09.2011, Baskose 1914.

Bolboschoenus maritimus (L.) Palla var. maritimus, 8, 1185
m., 20.06.2005, Baskdse 58.

Blymus compressus (L.) Panzer ex Link, 1, 1200 m.,,
21.04.2006, Baskose 273.

Carex flacca Schreber subsp. serrulata ( Biv.) Greuter, 8, 1185
m., 21.04.2006, Bagkose 274, Akdeniz.

Carex acuta L., 8, 1185 m., 03.05.2006, Baskose 292, Avr.-
Sib.

POACEAE (GRAMINEAE)
Agropyron cristatum (L.) Gaertner. subsp. pectinatum (Bieb.)
Tzvelev var. pectinatum, 1, 1200 m., 25.06.2005, Baskose
102.
Elymus hispidus (Opiz) Mederis subsp. barbulatus (Schur)
Melderis, 3, 8, 1210 m., 06.07.2005, Baskose 180, Iran-Tur.
Aloperucus arundinaceus Poiret., 7, 1185 m., 11.07.2005,
Bagkose 209, Avr.-Sib.
Lolium perene L., 3, 7, 1200 m., 06.07.2005, Baskose 183,
Avr.-Sib.
Poa alpina L. subsp. fallax F. Herman, 1, 1200 m.,,
31.03.2006, Bakdse 244.
Poa timoleontis Heldr. Ex Boiss, 1, 1200 m., 31.03.2006,
Bagkose 243, Dogu Akd.
Poa bulbosa L., 1, 4, 1200 m., 27.06.2007, Baskose 364.
Dactylis glomerata L. subsp. hisponica (Roth.) Myman, 7,
1185 m., 06.07.2005, Bagkose 184.
M éelica persica Kunth. subsp. inaeguiglimus (Boiss.) Bar., 7,
1185 m., 06.07.2005, Baskdse 185.
Stipa lessngiana Trin & Ruper, 1, 1200 m., 25.06.2005,
Bagkose 105.
Phragmites australis (Cav.) Trin ex Steudd, 7, 8, 9, 1185
m., 11.07.2005, Baskose 120, Avr.-Sib.
Cynodon dactylon (L.) Pers. subsp villosus, 1, 1200 m.,
11.07.2005, Baskose 121.
Echinochloa crusgalli (L.) P. Beauv., 7, 8 1185 m,
07.08.2010, Bagkose 1878.
Setaria viridis (L.) P. Beauv., 8, 1185 m., 07.08.2010,
Bagkdse 1875.
Chrysopogon gryllus (L.) Trin. subsp. gryllus, 1,1200 m.,
17.06.2007, Baskose 357.

Bu calisma, 2005-2007 ve 2010-2011 wyillar1 arasinda gerceklestirilmistir. Calisma sonucunda toplam 73
familya, 262 cins ve bu cinslere ait 405 takson tespit edilistir. Toplanan taksonlarm 1’1 Pteridophyta ve 404U
Soermatophyta divisiosuna aittir. Gymnospermae at divisosundan 5 takson, Angiospermae alt divisiosuna ait 399
takson belirlenmistir. Angiospermae alt divisiosunaait olan Dicotyledones sinifina ait 341, Monocotyl edones sinifina ait
58 takson bulunmaktadir. Calisma alanindan toplanan taksonlardan 27 tanesi C5 karesi i¢in yeni kayuttir.

Calisma alaninda elde edilen sonuglar neticesinde 6ne ¢ikan ilk on familya, ilk on cins, taksonlarin fitocografik
bolgelerin elementleri ve endemik tiirler, calisma alanina yakin bolgelerde yapilmis olan diger ¢aligmalarla kiyaslanmis

olup, benzerlik ve farkliliklar ortaya konmustur.
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Yapilan bu ¢aligma ile birlikte arastirma alaninin yakin gevresinde yapilmis olan diger bes ¢alismanin listesi
asagida verilmistir. Bunlara ait sira numaralar1 kullanilarak takson sayilar1 ve diger veriler tablolara girilerek gerekli
kiyaslamalar yapilmastir.

1. Nigde Universitesi Kampiis Alaninmn Florast

2. Hasan Dag1’nin (Aksaray Kesimi) Florasi (Baskose ve Dural, 2011)

3. Nigde-Ulukisla Arasinda Kalan Bolgenin Florasi (Martin ve Aydogdu, 2005)
4. Karacadag ve Obruk (Konya) Yaylasiin Florasi (Dural, 2007)

5. Melendiz Daglar1 (Nigde) Florasina Katkilar I-11 (Eyce, 1987a, b)

Aragtirma alanindan toplanan taksonlarm fitocografik bolgelere gore dagilimlars; Iran-Turan elementi % 21.0,
Akdeniz elementi % 6.4, Avrupa-Sibirya elementi % 6.2, Genis Yayilish % 18.5 ve belli bir fitocografya bolgesine ait
olmayanlarm orant % 47.9 seklindedir (Tablo 1). Elde edilen veriler yakin ¢evrede yapilan diger g¢alismalar ile
kiyaslandiginda, hem c¢alismamizda hem de diger tiim c¢alismalarda Iran-Turan elementleri ilk sirada, Akdeniz
elementleri ikinci sirada ve Avrupa-Sibirya elementleri tigiincii sirada yer almaktadir (Tablo 2).

Tablo 1. Caligma alanindaki taksonlarin fitocografik dagilimlari, takson sayisi ve yiizde oranlari.
Table 1. Phytogeographic distribution of taxain the study area, number of taxa, and percentage.

FITOCOGRAFIK BOLGE TAKSON SAYIS| YUZDE ORANI
Iran-Turan F.C.B. 85 % 21.0

Akdeniz F.C.B. 26 % 6,4
Avrupa-SibiryaF.C.B. 25 % 6,2

Genis Yayilish 75 % 18,5
Bilinmeyenler 194 % 47,9
TOPLAM 405 % 100

Tablo 2. Caligma alaninda ve yakin ¢evrede yapilan ¢alismalarda fitocografik elementlerin dagilimlarmin kiyaslanmasi
Table 2. The comparison of the distribution of phytogeographical elementsin the study area and in studies conducted in
nearby region

Yapilan Calismalar »> 1 2 3 4 5
Takson sayilar1 »

Fitocografik Bolge ¥ 405 725 430 641 379
Iran-Turan F.C.B. % 21,0 29,7 31,20 33,4 23,0
Akdeniz F.C.B. % 6,4 6,8 4,90 12,6 75
Avrupa-Sibirya F.C.B. % 6,2 5,9 4,20 2,5 3,0

Arastirma alanindan toplanan taksonlarm hayat formlar1 Raunkiaer sistemine gore belirlenmistir (Akman ve
Ketenoglu, 1992). Taksonlarin hayat formlarma gore dagilimlari; Hemikriptofitler % 47.4, Terofitler % 33.1,
Fanerofitler % 7.5, Geofitler % 4.4, Kamefitler % 4.2, Hidrofitler % 2.7 ve Vaskiler paraztler % 0.7 seklinde tespit
edilmistir (Tablo 3).

Tablo 3. Calisma alanindaki taksonlarin hayat formlari, takson sayis1 ve yilizde oranlar1
Table 3. Life form of taxain the study area, number of taxa, and percentage.

HAYAT FORMU TAKSON SAYIS YUZDE ORANI
Hemikriptofit 192 % 47,4

Terofit 134 % 33,1

Faner ofit 30 %75

Geofit 18 % 4,4

Kamefit 17 % 4,2

Hidr ofit 11 % 2,7

Vaskiler Parazit 3 % 0,7
TOPLAM 405 % 100

Aragtirma alanindan toplanan taksonlarin familyalarina gére dagilimi degerlendirildiginde en ¢ok takson iceren
on familya ve yiizdeleri asagida verilmistir (Tablo 4).
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Tablo 4. Caligsma alaninda en gok taksona sahip familyalar, takson sayisi1 ve yiizde oranlari.
Table 4. The families containing the highest number of taxa in the sudy area, number of taxa, and percentage.

SIRA NO FAMILYA ADI TAKSON SAYISI YUZDE ORANI
1 Asteraceae 64 % 15,8
2 Fabaceae 44 % 10,9
3 Brassicaceae 42 % 10,4
4 Poaceae 29 % 7,2
5 Lamiaceae 21 %5,2
6 Ranunculaceae 15 % 3,7
7 Boraginaceae 14 % 3,4
8 Apiaceae 12 %29
9 Caryophyllaceae 11 % 2,7
10 Scrophul ari aceae 10 % 2,5
11 Digerleri 143 % 35,3
TOPLAM 405 % 100

Bu calismada 6ne ¢ikan ilk on 10 familya ile diger ¢alismalar kiyaslandiginda degerler birgogu ile ortiisiirken
bazilarinda ise farkliliklar bulunmaktadir. Bu ¢alismamizda Asteraceae familyasi ilk sirada, Fabaceae familyas: ikinci
sirada bulunmaktadir. Bu durumun Hasan Dag1 (2) adli calismada da ayn1 oldugu goriilmektedir. Nigde-Ulukisla Arasi
Florast (3) adli ¢aligmada ilk sirada Fabaceae familyasi, ikinci sirada ise Asteraceae familyasi, Karacadag (4) ve
Melendiz Daglar1 Florasi (5) adli ¢alismalarda ise Asteraceae ve Fabaceae familyalar1 ayni sayida taksonla ilk iki
sirada yer almaktadir. Bizim ¢alismamizda {iglincii sirada Brassicaceae familyasi bulunmakta olup, Hasan Dag1 Florasi
(2) adli galismada da bu durum s6z konusudur. Melendiz Daglar1 Florast (5) adli ¢alismada tigilincii sirada
Caryophyllaceae familyas: yer alirken, Nigde-Ulukisla Arasi Florasi (3) ve Karacadag (4) adli ¢alismalarda tgiincii
sirada Lamiaceae familyasi yer almaktadir (Tablo 5).

Tablo 5. Calisma alaninda ve yakin bdlgelerde yiiriitiilen ¢aligmalarda en ¢ok taksona sahip familyanin kiyaslanmast.
Table 5. Comparison of large familiesin the study areaand in studies conducted in nearby region

Yapilan Calismalar »> 1 2 3 4 5
Takson sayilar1 b 405 | 725 | 430 |esar | 379
Familyalar ¥

Aster aceae % 15,8 13,4 11,90 11,2 13,5
Fabaceae % 10,9 11,2 13,30 11,2 13,5
Brassicaceae % 10,4 7,6 6,90 7.3 47
Poaceae % 7,2 6,5 7,40 7,3 3,6
L amiaceae % 52 6,2 8,40 7.6 8,7
Ranunculaceae % 3,7 2,4 3,7 2,0
Bor aginaceae % 3,4 4,8 5,80 39 32
Apiaceae % 29 4,3 4,20 41 34
Caryophyllaceae % 2,7 6,3 4,40 6,1 10,0
Scrophulariaceae % 25 3,7 2,8 34 39

Aragtirma alanindan toplanan bitkilerden en ¢ok taksona sahip on cins belirlenmistir (Tablo 6). Buna gore;
Astragalus % 2.5, Alyssum % 2.0, Centaurea % 2.0, Ranunculus % 1.5, Trigonella % 1.2, Trifolium % 1.2, Anthemis %
1.2, Euphorbia % 1.2, Scorzonera % 1.0 ve Veronica % 1.0'i olugturmaktadir (Tablo 6).

Tablo 6. Calisma alaninda en ¢ok taksona sahip cinsler, takson sayis1 ve yilizde oranlari.

Table 6. The genera containing the highest number of taxa, number of taxa, and percentage.
RA NO CINS ADI TAKSON SAYISI YUZDE ORANI
1 Astragalus 10 % 2,5
2 Alyssum 8 % 2.0
3 Centaurea 8 % 2.0
4 Ranunculus 6 % 1,5
5 Trigonella 5 %1,2
6 Trifolium 5 %1,2
7 Anthemis 5 %1,2
8 Euphorbia 5 %1,2
9 Scorzonera 4 % 1,0
10 Veronica 4 % 1,0
11 Digerleri 345 % 85,2
TOPLAM 405 % 100
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Aragtirma alaninda belirlenen taksonlarm % 8,1’inin endemik oldugu ve endemizm oranmin Tiirkiye
ortalamasinin oldukga altinda yer aldig1 goriilmektedir. Bu sonug dar alan ¢alismalari igin olagan bir durumdur. Yakin
cevrede yapilan diger ¢alismalar dikkate alindiginda ise endemizm oranlar1 sirasiyla Hasan Dagi Florast (2) % 13.5,
Nigde-Ulukisla Arasi Florast (3) % 15.0, Karacadag ve Obruk Yayla Florasi (4) % 18.5 ve Melendiz Daglar1 Florasi (5)
% 14.0 olarak belirlenmistir (Tablo 7).

Tablo 7. Mevcut ¢alismada ve yakin bolgelerde yiiriitiilen ¢alismalardaki endemizm oranlarmin kiyaslanmasi.
Table 7. The comparison of therate of endemism in the present study and in studies conducted in nearby region

Yapilan Calismalar »
Takson sayilar1 » 05 25 30 41 379
Endemizm Orani A 35 50 8,5 4,0

Arastirma alaninda belirlenen endemik taksonlardan; Isatis glauca Aucher ex Boiss. subsp. galatica CR
kategorisinde, Iris Stenophylla Hausskn. & Siehe ex Baker subsp. stenophylla VU kategorisinde, Astragalus heldreichii
Boiss., Bupleurum lophocarpum Boiss. & Balansa, Thymus sipyleus Boiss. var. sipyleus ve Asperula lilaciflora Boiss.
subsp. lilaciflora NT kategorisinde ve geriye kalan 27 endemik takson ise LC kategorisinde yer almaktadir.

Arastirma alanda bulunan taksonlarm bir bdlimii dogal yayilisa sahip olmayip plantasyon sonucu alanda
bulunmaktadir. Asagidaki tabloda listelenmis olan bu taksonlara daha ¢ok Nigde Universitesi yerleskesi ve Nigde kent
ormani igerisinde rastlanmaktadir. Bu taksonlarin listesi asagida verilmistir (Tablo 8).

Tablo 8. Caligma alaninda plantasyon sonucu bulunan bitkiler
Table 8. The plants situated as aresult of plantation in the study area

No Sira Takson Adi Sira No Takson Adi
1 Abies cilicica (Ant. & Kotschy) Car. subsp. 12 Gleditsiatriancanthos L.
cilicica
2 Piceaorientdis (L.) Link 13 Robinia pseudoacaciall .
3 Cedruslibani A. Rich. 14 Cerasus vulgaris Miller
4 Pinus nigra Arn. subsp. nigra var. caramanica | 15 Fraxinus ornus L. subsp. cilicica (Lingelsh) Yalt.
5 Cupressus sempervirens L. 16 Pyracantha coccinea Roemer
6 Berberisvulgaris L. 17 Ligustrum vulgare L.
7 Ailanthus altissima (Miller) Swinglw 18 Morusabal.
8 Acer platanoidesL. 19 Ulmus minor Miller subsp. canescens
9 Acer negundo L. 20 Platanus orientalis L.
10 Vitisvinifereal. 21 Betula pendula Rath
11 Rhus coriarial. 22 Juglansregial.

Akkaya Baraj gélii ve gevresi biyogesitlilik agisindan énemli bir alandir. Alanin Uluslararast Oneme Sahip
Sulak Alan ilan edilmesinde etkili olan Oxyura leucocephala (dikkuyruk) bu alanda konaklamakta ve yuvalanmaktadir.
Ayrica baraj golinde iki endemik balik tirii (Pseudophoxinus anatolicus ve Aphanius anatoliae anatoliae)
bulunmaktadir. Bu alan Onemli Kus Alan1 (OKA) ve Onemli Doga Alani1 (ODA) 6zelliklerine sahiptir (Kilig ve Eken,
2004; Eken vd., 2005; Karatag, 2008). Bunlarin disinda ¢esitli balikeil, flamingo, pelikan, gesitli 6rdek tiirlerini de igine
alan yaklasik 200’e yakin kus tilirline ev sahipligi yapmast ve 33 endemik bitki tiiriniin alanda bulunmasi alanin
onemini daha da artirmaktadir.

Calisma alan1 ve g¢evresinin flora ve faunasi iizerine olumsuz etkilere sahip faktorlerin en énemlisi kirliliktir.
Ozellikle Nigde merkez, gevre kdyler, belediyeler ve organize sanayi blgesi kanalizasyonlar1 ve diger atiklarm aritma
isleminden gegmeden Akkaya Barajma aktarilmasi 6nemli bir g¢evre problemi olusturmaktadir. Bunun disinda
kontrolsiiz otlatma ve hayvancilik faaliyetleri, kagak avecilik gibi pek ¢ok tehdit faktorleri alandaki fauna ve flora
iizerinde olumsuz etkiye sahiptir (Sekil 3).

Bu nedenle boyle bir biyolojik ¢esitliligi bir arada bulunduran Akkaya Sulak Alaninin korunmasi ve
devamliligmin saglanmasi gerekmektedir. Bunun igin de basta insanlarin bilinglendirilerek duyarli hale getirilmesi,
doga sevgisinin kiigiik yaslardan itibaren en iyi sekilde 6gretilmesi, gerektigi noktalarda da gerekli yasal diizenlemelerin
yiirtirlige konularak taviz vermeksizin uygulanmasi gerekmektedir.
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Sekil 3. Calisma alanindaki fauna ve flora tizerine etki eden faktorler
Figure 3. Factors effected on fauna and florain study area
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Vascular Plant Diversity in Geyve Gor ge (Sakarya/Turkey) and its Environs
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Abstract

In this study, Geyve gorge (Sakarya) and the surrounding diversity of vascular plants were investigated. As a
result of the diagnosis; taxa identified 537 genera and 1150 species, 8 subspecies and 1 variety in 113 different families,
in research area. These taxa reserved in Pteridophyta section 12 and Spermatophyta section 1138. Spermatophyta of
section 9 of the taxa included in the section Gymnospermae and Angiospermae 1129. Belonging to the lower part of
Angiospermae 911 taxa Dicotyl edonae and 218 taxa Monocotyledonae belongs to the class.

According to the taxa phytogeographic region distributions are as follows; 148 taxa the Euro-Siberian
character; [these 120 Euro-Siberian, and 26 Euxine and 2 Hirkano-Euxine], 109 taxa Mediterranean character [70 of
them Asian, 37 Eastern Mediterranean (Mountain), 1 the Western Mediterranean, and 1 Omni-Mediterranean element],
65 taxa, Irano-Turanian, and 828 taxa of the multi phytogeographical region or unknown region.

The rate of endemism in the region, 72 are endemic taxa were identified in the study area and 6.26%,
respectively. 72 taxa are endemic and non-endemic taxa 2, risk categories of 64 LC, 5 VU, 3 NT and 2 EN. Life forms
in the region, according to the taxa are as follows, Hemicriptophytes to 421, 300 Terofit, 206 Kriptofit, 111
Chamaephytes, 64 Makrofanerofit, 30 Nanophanerophyte and 15 Vascular parasites and 3 Hidrofit.

13 families were the largest in terms of number of taxa included in the numerical distribution are as follows;
Asteraceae (124), Lamiaceae (84), Fabaceae (80), Poaceae (76), Brassicaceae (57), Apiaceae (52), Liliaceae (45),
Scrophulariaceae (41), Boraginaceae (38), Caryophyllaceae (37), Orchidaceae (33), Rosaceae and Ranuncul aceae (27).

21 Number of taxa included in the genus is the largest in the numerical distribution are as follows; Euphorbia
(16), Trifolium (15), Veronica (15), Salvia (15), Vicia (14), Astragalus (13), Centaurea and Orchis (12), Lathyrus and
Allium (11), Alyssum, Slene, Hypericum and Carex (10), Verbascum and Orobanche (9), Ranunculus, Geranium,
Sachys, Ornithogalumand Crocus (8).

In addition, 175 taxa were as a new record of the A3 sguare. The data obtained from research studiesin the
area with the adjacent regions were compared. Recommendations are made for protection of the florigtic structure
identified threatsto the region.

Key words: Biodiversity, Flora, Geyve, Sakarya, Turkey

Geyve Bogaz1 (Sakarya/Tiirkiye) ve Cevresinin Damarh Bitki Cesitliligi

Ozet

Bu calismada Geyve (Sakarya) ve gevresinin damarli bitki cesitliligi arastirilmistir. Yapilan teshisler
sonucunda; aragtirma alaninda, 113 farkli familyadaki 537 cinse ait 1141’1 tiir, 871 alttiir ve 1’1 varyete kategorisinde
olmak tizere toplam 1150 tiir ve tiiralt1 takson belirlenmistir. Bu taksonlardan 12’si Pteridophyta bdliimiine, 1138’1 ise
Spermatophyta bolimine aittir. Spermatophyta bolimine ait olan taksonlardan 9'u Gymnospermae ve 1129'u
Angiospermae alt bolimine dahildir. Angiospermae at bdlimine ait taksonlardan 911'i Dicotyledonae, 218'i ise
Monocotyledonae sinifina dahildir.

Bolgede belirlenen taksonlarin fitocografik bolgelere gore dagilimlari ise soyledir; 148 takson Avrupa-Sihbirya
karakterli [bunlardan 120°'s Avrupa-Sibirya, 26’s1 Oksin ve 2’si Hirkano-Oksin’dir], 109 takson Akdeniz karakterli
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[bunlardan 70’1 Akdeniz, 37’si Dogu Akdeniz (Dag), 1’i Batt Akdeniz ve 1’1 Omni-Akdeniz eementidir], 65 takson
[ran-Turan ve 828 takson ise ¢ok bolgeli ya da fitocografik bélgesi bilinmeyendir.

Arastirma alaninda belirlenen taksonlardan 72’si endemik olup bdlgedeki endemizm orant % 6,26°dir.
Endemik 72 takson ve endemik olmayan 2 taksonun, 64’4 LC, 5'i VU, 30l NT ve 2’s EN risk kategorisindedir.
Bolgede belirlenen taksonlarin hayat formlarma gore dagilimlar ise soyledir; 421’1 Hemikriptofit, 300’{ Terofit, 206’s1
Kriptofit, 111'i Kamefit, 64’ 0 Makrofanerofit, 30’ u Nanofanerofit, 15'i Vaskiler parazit ve 3' G Hidrfittir.

Igerdigi takson sayis1 bakimindan en biiyiik 13 familya sirasiyla sdyledir; Asteraceae (124), Lamiaceae (84),
Fabaceae (80), Poaceae (76), Brassicaceae (57), Apiaceae (52), Liliaceae (45), Scrophulariaceae (41), Boraginaceae
(38), Caryophyllaceae (37), Orchidaceae (33), Rosaceae ve Ranunculaceae (27).

Igerdigi takson sayis1 bakimindan en biiyiik 21 cins ise sdyledir; Euphorbia (16), Trifolium, Veronica ve Salvia
(15), Vicia (14), Adragalus (13), Centaurea ve Orchis (12), Lathyrus ve Allium (11), Alyssum, Slene, Hypericum ve
Carex (10), Verbascum ve Orobanche (9), Ranunculus, Geranium, Stachys, Ornithogalum ve Crocus (8).

Ayrica, belirlenen 175 taksonun A3 karesi i¢in yeni kare kaydi niteliginde oldugu belirlenmistir. Ayrica elde
edilen veriler arastirma alanin yakin bolgelerinde yapilan g¢alismalar ile karsilastirilarak yorumlanmistir. Bolgede
floristik yapiy1 tehdit eden unsurlar belirlenerek koruma onerilerinde bulunulmustur.

Anahtar kelimeler: Biyogesitlilik, Flora, Geyve, Sakarya, Turkiye
1. Giris

300 yil1 asan bir tarihe sahip olan Tiirkiye florasina iligkin ¢aligmalar giiniimiizde hala devam etmektedir. Zira
iilkemizin floristik yapisinin tam ve dogru olarak ortaya konmasi, bitkisel gen kaynaklarimizin belirlenmesi, arastirma
temelini ya da materyalini bitkilerin olusturdugu bilimsel ve ekonomik ¢aligmalara veri sunulmasi ve bitkilerle iliskili
diger tiim ¢aligmalara katki saglanmasi i¢in yurdumuzun adim adim taranarak floristik yapisinin belirlenerek ilgili tiim
verilerin elde edilmesi gerekmektedir.

Bu calismada ise Geyve (Sakarya) ve g¢evresinin damarl bitkiler florasi arastirilmistir. Arastirma alani
Marmara Bolgesinin dogu boéliimiinde yer almakta olup, Karadeniz Bolgesi’nin bati, I¢ Anadolu Bélgesi’nin
kuzeydogusundadir. Davis (1965) grid sistemine gore A3 karesinde yer alan ¢alisma alani, Sakarya il sinirlart iginde,
merkez ilge olan Adapazari’nin giineyinde yer alir. Bolgenin dogusunda Karapiir¢ek ve Tarakli, batisinda Pamukova,
kuzey batisinda Sapanca, giineyinde ise Osmaneli ve Golpazari ilgeleri bulunmaktadir. Calisma alan1 40° 30' 00,0"40°
40' 00,0" kuzey boylamlar1 ile 030° 13' 00,0”-30° 29" 00,0” dogu enlemleri arasinda, Bilecik-Adapazar1 karayolu
iizerinde, Geyve ile Adapazar1 arasinda kalan Geyve Bogazi ve bogazin her iki tarafinda yer alan 1 ilge, 1 belde, 30 kdy,
23 kdy mahallesi ve bunlarin gevresinden olusmaktadir (Sekil 1).

Samanli Daglarmin dogu boliimii ile Kapiorman Daglarinim bati boliimiinii igine alan ¢aligma alani, genis ve
igne yaprakli ormanlar, ¢caliliklar, ¢ayirlar, tarim alanlari, vadiler, kayaliklar, agik alanlar, tepelikler, yaylalar, yamaglar,
kuru dere yataklari, sulu dere kenarlar1 ile yol kenarlarindan olusan habitatlardan meydana gelmektedir. Arastirma
alaninda rakimm en diisiik oldugu yer, deniz seviyesinden 50 metre yiikseklik ile Geyve-Adapazart karayolunun
Karagam mevkii, en yiiksek oldugu yer ise 1428 metre yiikseklik ile Goktepe kdylindeki Goktepe Yaylasi’dir. Alanmin
onemli akarsulari; Sakarya Nehri ile Karagay, Akcay, Dogancay ve Besiktas Dereleridir. Orman, ¢ali, step, dere ve kaya
formasyonlar1 bdlgenin baglica vejetasyon tipleridir.

Calisma alanmi iilkemizde goriilen ii¢ fitocografik bolgeden biri olan Avrupa-Sibirya fitocografik bolgesi
igindedir. Arastirma alani her ne kadar Avrupa-Sibirya fitocografik bolgesi icerisinde kalsa da iilkemizde yer alan
Avrupa-Sibirya, Akdeniz ve iran-Turan Fitocografik bélgelerinin birlesme noktasina (Sogiit-Bilecik) ¢ok yakin olup bu
ii¢ fitocografik bolgenin birbirine gecis dzelliklerini gostermektedir.

Arastirma bolgesinin iklimsel sentezi Geyve ve Adapazari meteoroloji istasyonlarmin 1950-2005 yillar
arasindaki verileri kullanilarak yapilmistir. Bu iki istasyon arastirma alanmm farkli iki ucundaki istasyonlardir o
nedenle bu istasyonlarin verileri ayri1 ayr1 degerlendirilerek yorumlanmistir. Buna gére Adapazari’nda ortalama yillik
yagis miktarinin 849,2 mm ve Geyve’de ise bu degerin 640,3 mm oldugu goriilmiistiir. Bu degerlere gore arastirma
alani, orta derece nemli bir bolgedir. Adapazari’'nda yagisin en fazla oldugu aylar, Aralik (104,4 mm) ve Ocak (94,7
mm)’ dir. Geyve’de yagisin en fazla oldugu aylar ise, Aralik (94,0 mm) ve Ocak (78,8 mm)’dir. Bolgede yagisin en az
oldugu ay Eyliil olup Adapazar1 (41,8mm) ve Geyve (23,8 mm)’dir. Bolgede en yagisli mevsim kig, en kurak mevsim
ise sonbahardir. Buna gdre; arastirma bdlgesinde Akdeniz egilimli (gecis iklimli yagis rejimleri) yagis rejiminin 2. tipi
(KiSY) goriilmektedir. Ayrica bolge, Az Yagish Akdeniz biyoiklim kati ile Yar1 Kurak Akdeniz biyoiklim katinin
ozelliklerini birlikte gostermekte, diger degisle bu iklim katlar1 arasinda bir gecis bolgesi niteligindedir. Adapazari’nda
yillik ortalama sicaklik 14,3 °C, Geyve’de yillik ortalama sicaklik ise 13,9 °C dir. Adapazari’'nda ortalama yiiksek
sicaklik Temmuz ay1 ile 23,2 °C, ortalama diisiik sicaklik ise 6,1 °C ile Ocak ayidir. Geyve’de ortalama yiiksek sicaklik
23,2 °C ile Temmuz ay1 ortalama diisiik sicaklik ise 4,3 °C ile Ocak ayidir. Bu verilere gore; Adapazar1 26 kuraklik
indisi ile nemli ve nemli soguk iklim bolgesine, Geyve 18 kuraklik indisi ile yar1 kurak, nemli iklim bolgesine
girmektedir. Adapazar1 yar1 Akdeniz iklimi, Geyve ise Akdeniz iklimine sahiptir. Buna gore; arastirma alan1 Akdeniz
iklimi ile yar1 Akdeniz iklimi arasinda gegis dzelligi gostermektedir. Biyoiklim kat1 bakimindan ise Adapazari Q=75 ile Az
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Yagish Akdeniz iklimi, Geyve Q=52,4 ile Yar1 Kurak Akdeniz Iklimi 6zelligi gdstermektedir. Dolayisiyla bélge bu iki iklim
kat1 arasinda bir gegis 6zelligi gostermektedir (Akman, 1990; Anonim, 2005).

Arastirma  alanindaki jeolojik yapi incelendiginde senozoik, mesozoik ve palaeozoik zamanli kayaglara
rastlanmaktadir. Bolgedeki baslica biiyiik toprak gruplari ise kahverengi orman, kirmizims: kahverengi, kiregsiz kahverengi,
kaliivyal ve aliivyal topraklardir (Anonim, 1964; Ternek, 1987).

Bolgede belirlenen floristik yap: taksonomik gruplar, fitocografik elemanlar, endemizm, risk kategorileri, iklimsel,
cografik, topografik, edafik faktorler ve taksonlarin yeni yayilis alanlari bakimindan irdelenmistir. Elde edilen veriler yakin
bolgelerdeki floristik caligmalarla karsilastirilarak yorumlanmistir.

Daha once arastirma bolgesinde damarl bitkiler floras1 bakimindan kapsaml bir floristik ¢aliyma yapilmamustir.
Ancak 6zel bitki gruplarina ait érneklerin toplanmas: ve Tiirkiye Florasinda belirtilen birka¢ 6rnegin kaydina rastlanmistir
(Davis 1965-1985; Davis vd., 1988; Giiner vd., 2000). Diger taraftan arastirma alani habitat, topografya, mikroklima ve
iklimsel 6zellikleri bakimindan da oldukga gesitlilik gostermektedir. Bu 6zelliklerinin yani sira alanda daha 6nce salt floristik
bir ¢aligmanin yapilmamasi, bu arastirmanin yapilmasina esas neden olmustur. Bu ¢aligma ile iilkemizin floristik zenginliginin
belirlenmesine, korunmasina, degerlendirilmesine ve konuyla ilgili yapilacak diger tiim caligmalara katkida bulunulmasi
amaglanmigtir.

30" 157 00,0™ 30" 30° og,0™
§ ADARPATARI
SAPANCA il -
;
LY
S -
N -
S
e AKYAZI
LY
Ty
LY
\
\
LY
il \\ K
: e wher
a* i Tl 3 * B B L D
MWW = Ry o iy .
PARMUKOWA, T AN e G
sranonom | N WOREETRT EEL T o - 1/ 500.000
= -
o e -

Sekil 1. Aragtirma Alaninin Haritast
2. Materyal veyontem

Bu caligmanin materyalini Mart 2002 ve Aralik 2009 tarihleri arasinda Geyve (Sakarya) ve ¢evresinden toplanan
damarli bitki Ornekleri olugturmaktadir. Toplanan Ornekler standart herbaryum tekniklerine uygun olarak preslenip
kurutularak herbaryum materyali haline getirilmistir. Herbaryum &rnekleri Eskigehir Osmangazi Universitesi Fen Edebiyat
Fakiiltesi Herbaryum Merkezi’nde (OUFE) kayit altina almmustir. Orneklerinin teshisinde basta “Flora of Turkey and the East
Aegean Islands’ (Davis, 1965-1985; Davis vd., 1988; Glner vd., 2000) olmak Uzere, Flora Europaea (Tutin vd., 1964-1980)
ve Flora Palaestina (Zohary, 1966-1986) gibi eserlerden yararlanilmistir. Bazi 6rnekler ise uzmanlar tarafindan ya teshis
edilmis ya da dogrulanmistir. Teshisleri tamamlanan Srnekler bazi herbaryum merkezlerinde kontrol edilmistir (GAZI ve
ANK). Otor isimleri The International Plant Names Index (IPNI) ve The Plant List’e gore diizenlenmistir
(http://www.ipni.org/; http://www.plantlist.org/). Bitkilerin toplandig: lokaliteler tablo halinde; lokalite numarasi, yerlesim
biriminin ismi, mevkii, habitat, koordinat bilgileri ve deniz seviyesinden yiiksekligi sirastyla verilmistir (Tablo 1). Bu
caligmada tespit edilen taksonlar listelenirken Tiirkiye Florasi’ndaki sisteme uyulmustur (Davis, 1965-1985). Floristik listede
familya, cins ve tiir adi, lokalite numarasi, toplanma tarihi, endemizm durumu, risk kategorisi, fitocografik bolgesi, hayat
formu ve herbaryum numarasi sirastyla belirtilmistir. Hayat formlari Raunkiaer (1934)’e gore belirlenmistir. Listede A3 karesi
i¢in yeni kayit oldugu tespit edilen taksonlar “*” isareti, aragtirma bolgesinde varlig1 daha énceden bilinen taksonlar ise “+”
isareti ile belirtilmistir.

Kisaltmalar; Ch: Kamefit, Crp: Kriptofit, E. Medit.: Dogu Akdeniz Elementi; E. Medit. (mt.): Dogu Akdeniz (Dag)
Elementi; Euro-Sib.: Avrupa-Sibirya Elementi; En.: Endemik; EN: Endangered (Tehlikede); H: Hemikriptofit, Hyd: Hidrofit,
LC: Laest Concern (En Az Endise Verici), Mcph.: Makrofanerofit, Medit.: Akdeniz Elementi; Ncph: Nanofanerofit, NT: Near
Threatened (Tehdit Altina Girebilir), OUFE: Eskisehir Osmangazi Univeritesi Fen Edebiyat Fakiiltesi Herbaryumu, Th:
Terofit, Ir.-Tur.: Iran-Turan Elementi; Vp: Vaskiller Parazit, VU: Vulnerable (Zarar gorebilir).

3. Bulgular

Arastirma sirasinda bitki rneklerinin toplandigi 340 fakli lokalitenin bilgileri Tablo 1°de, floristik liste ise Ek 1’de
verilmistir.

Onur KOYUNCU et al., Vascular Plant Diversity in Geyve Gorge (Sakarya/Turkey) and its Environs



Tablo 1. Bitki Orneklerinin Toplandig Lokaliteler
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Yerlesim Yeri
Dogancay
Dogancay
Dogancay
Dogancay
Dogancay
Dogancay
Dogancay
Dogancay
Dogancay
Dogancay
Dogancay
Dogancay
Dogancay
Dogancay
Dogancay
Dogancay
Dogancay
Dogancay
Dogancay
Dogancay
Dogancay
Dogancay
Dogancay
Dogancay
Dogancay
Dogancay
Derekdy
Derekdy
Derekdy
Derekdy
Derekdy
Derekdy
Derekdy
Derekdy
Derekdy
Derekdy
Derekdy
Derekdy
Derekdy
Derekdy
Derekdy
Derekdy
Derekdy
Derekdy
Derekdy
Derekdy
Derekdy
Orencik
Orencik
Orencik
Orencik
Orencik
Orencik
Orencik
Orencik
Kizilkaya
Kizilkaya
Kizilkaya
Kizilkaya
Kizilkaya
Kizilkaya
Maksudiye
Maksudiye
Maksudiye
Maksudiye
Maksudiye
Maksudiye
Maksudiye
Maksudiye
Maksudiye
Maksudiye
Maksudiye
Maksudiye
Maksudiye
Maksudiye
Maksudiye
Findiksuyu
Findiksuyu
Findiksuyu
Findiksuyu
Epceler
Epceler
Epceler

Lokalite

Yerlesim alanlart

Piknik Yeri

Piknik Yeri
Dogangay-Maksudiye arasi
Dogangay-Maksudiye arasi
Dogangay Deresi
Dogangay Deresi

Cevre yolu Dogangay
Koy girisi

TV vericis cevres
Dogangay-Orencik yolu
Dogangay-Orencik yolu
Dogangay-Orencik yolu
Dogangay-Orencik yolu
Dogangay-Orencik yolu
Dogangay-Orencik yolu
Dogangay-Kirmalik yolu
Dogangay-Kirmalik yolu
Dogangay-Kirmalik yolu
Dogangay-Kirmalik yolu
Dogangay-Kirmalik yolu
Dogangay-Kirmalik yolu
Dogangay-Karagcam yolu
Dogangay-Karagam yolu
Dogangay-Serefiye yolu
Dogangay-Serefiye yolu
Derekdy yerlesim alanlar
Derekdy yerlesim alanlar
Derekdy yerlesim alanlar
Derekdy yerlesim alanlar
Derekdy Deres vadis
Derekdy Deres vadis
Derekdy-Kizilkaya yolu
Derekdy-Kizilkaya yolu
Derekdy-Kizilkaya yolu
Derekdy-Kizilkaya yolu
Derekdy-Kizilkaya yolu
Derekdy-Epceler yolu
Derekdy-Epceler yolu
Derekdy-Epceler yolu
Derekdy-Epceler yolu
Derekdy-Epceler yolu
Eski mezarlik yolu

Eski mezarlik yolu

Eski mezarlik

Yayla ¢esmesi

Derekdy yaylast

Oencik yerlesim alanlart
Orencik koyii girisi
Orencik koyii girisi

Micir ocagl gevresi
Orencik-Kizilkaya arast
Orencik-Kizilkaya arast
Orencik-Kizilkaya arast
Orencik-Kizilkaya arast
Yerlesim alanlart
Yerlesim alanlart
Kizilkaya -Derekdy arast
Kizilkaya -Derekdy arast
Kizilkaya -Derekdy arast
Kizilkaya -Derekdy arast
Yerlesim alanlart
Yerlesim alanlart
Yerlesim alanlart
Maksudiye yaylasi yolu
Maksudiye yaylasi

Selale yolu

Selale

Selale

Selale yatag:
Maksudiye-Dogangay yolu
Maksudiye-Dogangay yolu
Maksudiye-Dogangay yolu
Maksudiye-Dogangay yolu
Maksudiye-Kamisli yolu
Maksudiye-Kamisli yolu
Micirocagi-Findiksuyu
Micirocagi-Findiksuyu
Yerlesim alanlarinin bitimi
Pinar evleri

Yerlesim alanlart

Koy girisi
Epceler-Derekdy yolu
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Habitat

Bahge, binave yol kenarlar
Platanus sp. ormani ve ¢evresi
Quercus sp. ormani ve gevresi

Yol kenarlari, yamaglik alanlar
Yamaglar, Coryllus sp. bahgeleri
Dere kenar1 kumlu, nemli alanlar
Vadi i¢i, yamaglar

Cevre yolu kenarlar

Sakarya Nehri kenarlari

Quercus sp. ormani, yamaglik alanlar
Yol kenarlari

Tren yolu kenarlar

Meyve bahgeleri, agik alanlar
Yamaglar

Sebze bahgeleri kenarlar

Sakarya Nehri kenarlari

Yol kenarlar

Tren yolu kenarlar

Yolun sag taraflari, yamaglar
Kopek ¢iftligi kenarlari, agik alanlar
Sakarya Nehri kenarlari

Tarim alanlar ¢evreleri

Cevre yolu kenarlari, yamaglar
Sakarya Nehri kenarlari

Cevre yolunun kenarlari, yamaglar
Sakarya Nehri kenarlari

Yol, bina ve bahge kenarlari
Derekdy deresi kenarlart

Yamaglar, kayalik alanlar

Sakarya Nehri ve tren yolu kenarlar
Nemli danlar, vadi ici

Yamaglar, Quercus sp. ve Fagus sp.
Yol kenarlar

Yamaclar, Fagus sp. ve Quercus sp.
Sakarya Nehri ve tren yolu kenarlar
Meyve ve sebze bahgeleri

Yolun sag tarafi orman igi

Yol kenarlar

Sakarya Nehri ve tren yolu kenarlar
Meyve ve sebze bahgeleri

Yolun sol taraflari, yamaglar

Yolun sol taraflar1 Quercus sp.

Yol kenarlari, yamaglar

Meyve ve sebze bahgeleri

Quercus sp. alt1

Agik alanlar, Platanus sp. alt1

Agik alanlar, Juniperus sp.

Yol, bina ve bahge kenarlar1

Cevre yolunun kenarlari, yamaglar
Bag ve bahgeler

Pinus sp., Quercus sp. ve yamaglar
Yol kenarlari

Quercus sp., Juniperus sp.

Meyve bahceleri

Sakarya Nehri ve tren yolu kenarlar
Yol, bina, bahg¢e kenarlar

Meyve ve sebze bahgeleri

Yol kenarlari

Sakarya Nehri ve tren yolu kenarlar
Yolun sol tarafindaki yamaglar
Agik alanlar

Bina, bahge ve yol kenarlar
Yamaglar

Vadi i¢i, Fagus sp. ormani

Yol kenarlari, tarim alanlart

Agik alanlar

Yol kenarlari, Quercus sp.

Calilik, agik alanlar

Dik yamaglar, Fagus sp., Coryllus
Kayalik yamaglar, Fagus sp.
Yamaglar, vadi icleri

Y amaglar, Fagus sp., Quercus sp.
Agik alanlar

Dere yamaglari, Fagus sp.

Yol kenarlari, yamaglar

Yamaglar, yol kenarlar

Y amaglar, Platanus sp. ve Quercus
Yamaglar, vadi i¢i, Pinus sp.

Koy ¢ikisi, Quercus sp. ve agik
Vadi, yamaglar, Pinus sp.

Bina, yol ve bahge kenarlar
Yamaglar, agik alanlar

Sakarya Nehri ve tren yolu kenarlar

Enlem (N)
40°37'24.3
40°37'27.4
40°37'47.6'
40°37'09.7'
40°37'11.8'
40°37'14.1
40°37'19.8'
40°37'32.9
40°37'11.0
40°37'14.9
40°37'03.8'
40°36'47.0
40°36'33.4'
40°36'27.1'
40°36'12.2'
40°35'13.2'
40°37'33.5'
40°37'41.3
40°37'51.3
40°37'59.58'
40°38'14.6'
40°38'27.0
40°37'44.9
40°37'32.8'
40°37'05.7'
40°36'31.5'
40°33'42.4
40°33'30.3'
40°33'54.7'
40°33'36.6'
40°33'28.3'
40°33'11.7'
40°34'11.2
40°34'27.1
40°34'30.4
40°34'31.3
40°34'33.2
40°33'51.5'
40°3342.2
40°33'33.5'
40°3321.6'
40°33'16.0
40°33'29.2
40°3321.8'
40°33'19.3'
40°33'03.3'
40°32'49.4
40°34'51.0
40°34'49.9
40°34'48.5'
40°35'05.2'
40°34'47.8'
40°34'42.6'
40°34'36.0
40°34'38.3'
40°34'30.5'
40°34'32.5'
40°34'30.4
40°34'28.1'
40°34'28.2
40°34'14.1
40°36'27.8'
40°36'15.6'
40°36'12.3'
40°35'57.1'
40°35'44.58'
40°35'45.0
40°35'41.3'
40°35'43.9
40°35'56.9'
40°36'44.9
40°36'51.4'
40°37'14.2
40°37'26.0
40°35'51.2'
40°35'42.00
40°35'27.4
40°35'14.4
40°36'07.2
40°36'13.2
40°32'43.8
40°32'28.6'
40°32'08.3'

Boylam (E)

030°2025.6'
030°2121.3
030°21'48.2
030°22'36.8'
030°2228.8
030°21'50.7
030°2222.2
030°2025.8'
030°20'04.8
030°20'06.4
030°1937.8
030°19'53.4
030°1925.6'
030°19'41.2
030°19'47.7
030°1955.58'
030°2023.8
030°2021.2
030°20'33.8
030°2027.8
030°2025.17
030°2019.2
030°20'09.7
030°2014.7
030°1929.7
030°19331.17
030°2007.6'
030°2026.17
030°2003.7
030°19'48.17
030°2029.7
030°2007.58'
030°2003.7
030°20119.3
030°2024.17
030°2027.68
030°2018.9
030°1948.2
030°19'36.2
030°1924.00
030°1925.2
030°20'39.8'
030°2031L.3
030°20'38.1
030°20'10.9
030°1947.2
030°2015.8'
030°2018.2
030°2008.2
030°20'05.8
030°20'15.9
030°2027.2
030°2033.3
030°20'41.6'
030°2029.5
030°20'36.2
030°2033.8
030°2028.4
030°2026.4"
030°2029.5'
030°20'16.0
030°22'53.2'
030°22'59.2
030°2307.8'
030°23'18.2"
030°23'30.5'
030°22'54.5'
030°22'43.58'
030°22'50.9
030°23'19.9
030°22'49.6'
030°22'35.8'
030°22'18.6'
030°22'03.2
030°2315.2
030°23'18.6'
030°21'10.9
030°2122.6'
030°2129.6'
030°2124.6'
030°19'15.6'
030°19'02.9
030°1807.2
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87
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Epceler
Epceler
Akaya
Akaya
Akaya
Akaya
Akaya
Akaya

Esme

Esme

Esme

Esme

Geyve
Geyve
Geyve
Geyve
Geyve
Geyve
Geyve
Geyve
Dogantepe
Dogantepe
Dogantepe
Dogantepe
Dogantepe
Dogantepe
Kulfalar
Kulfalar
Kulfalar
Kulfalar
Kulfalar
Kulfalar
Kulfalar
Kamish
Kamish
Kamish
Kamigh
Kamush
Kamigh
Burhaniye
Burhaniye
Burhaniye
Burhaniye
Burhaniye
Burhaniye
Burhaniye
Burhaniye
Saraglh
Saraglh
Saraglh
Saraglh
Saraglh
Kiigiiksaraglh
Kiigtiksaraglh
Kiigiiksaraglh
Kiigiiksaraglh
Glney
Glney
Glney
Glney
Karaoglanlar
Karaoglanlar
Karaoglanlar
Karaoglanlar
Karaoglanlar

Epceler-Derekdy yolu
Epceler-Akkaya yolu
Yerlesim alanlart
Yerlesim alanlart
Heyelan bolgesi
Akaya-Kulfdar yolu
Akaya-Kulfdar yolu
Akaya-Kulfdar yolu
Yerlesim alanlart
Yerlesim alanlart

Koy girisi

Koy ¢ikist

Yerlesim alanlart
Geyve-Alifuatpasa yolu
Geyve-Hirka yolu
Geyve-Dortyol girisi
Geyve Koprisu-Tarakli
Parlatepes

Tarakli yolu Dogantepe
Tarakl1 yolu Dogantepe
Koy girisi

Yerlesim yerleri
Yerlesim yerleri
Dogantepe-Kulfalar yolu
Dogantepe-Kulfalar yolu
Dogantepe-Kulfalar yolu
Yerlesim yerleri
Yerlesim yerleri
Kulfalar-Kamusli yolu
Eski kilise gevresi
Kulfalar-Kamusli yolu
Kulfalar-Kamuslt yolu
Kulfalar-Kamuslt yolu
Yerlesim yerleri
Yerlesim yerleri
Kamigh- Kulfaar- yolu
Kamigh- Kulfaar- yolu
Kamigh- Kulfaar- yolu
Kamigh-Kuzeyi
Yerlesim yerleri
Yerlesim yerleri

Koy girisi

Koy girisi
Burhaniye-Kiigiiksaragl
Burhaniye-Kiigiiksaragl
Burhaniye-Saragli yolu
Burhaniye-Saragli yolu
Yerlesim yerleri
Yerlesim yerleri

Koy girisi
Saragli-Kiigiiksaragli yolu
Saragli-Gliney Koy yolu
Yerlesim yerleri
Kiigtiksaragh girisi
Kugiiksaragli Kuzeyi
Kiigtiksaragli-Guney Koy
Yerlesim yerleri

Koy girisi
Glney-Saragli yolu
Glney-Saragli yolu
Yerlesim yerleri
Yerlesim yerleri

Koy girisi
Karaoglanlar-Guney yolu
Karaoglanlar-Guney yolu
Yerlesim yerleri
Yerlesim yerleri
Yerlesim yerleri

Koy girisi

Koy girisi

Koy girisi

Orman deposu yolu
Orman deposu yolu
Orman deposu

Orman deposu yolu
Orman deposu
Yaylayolu

Yaylayolu

Yayla

Setce-Celdler yolu
Setce-Celdler yolu
Setce-Celdler yolu
Setge-Belpinari yolu
Setce-Belpinart yolu

Meyve bahceleri

Yol kenarlari, tarim alanlart
Bina, yol ve bahge kenarlar
Mezarlik

Vadi i¢i, yamaglar ve agik alanlar
Vadi ve yamaglar

Taslik, kayalik alanlar

Agik alanlar, yol kenarlar

Bina, yol ve bahge kenarlar
Mezarlik

Yol kenarlari, meyve bahgeleri

Y amaglar, Quercus sp.

Bina, yol kenarlari ve bahgeler
Bina, yol kenarlari, bahgeler ve
Yol kenarlari, meyve bahgeleri
Yol kenarlari, meyve bahgeleri
Yol kenarlari, agik alanlar ve meyve
Yamaglar, agik alanlar, Juniperus
Meyve bahgeleri

Dere kenarlari, nemli alanlar ve
Meyve bahgeleri

Bina, yol kenarlari ve bahgeler
Mezarlik

Agik alanlar

Y amaglar, Juniperus sp. ve Quercus
Vadi igleri ve agik alanlar

Bina, yol kenarlari ve bahgeler
Vadi icleri ve yamaglar, Quercus
Yol kenarlar, agik alanlar ve tarim
Tarim alanlarn ve kayaliklar
Vadi icleri

Yamaglar ve agik alanlar

Yol kenarlar ve agik alanlar
Bina, yol kenarlari ve bahgeler
Yol kenarlar, agik alanlar ve tarim
Yamaglar ve agik alanlar

Vadi icleri

Pinus sp. ve Quercus sp.

Vadi icleri

Bina, yol kenarlari ve bahgeler
Mezarlik

Agik alanlar

Meyve bahceleri

Vadi icleri

Yamaglar, taglik-kayalik alanlar
Yol kenarlart

Meyve bahceleri

Bina, yol kenarlari ve bahgeler
Meyve bahceleri

Agik alanlar

Yamaglar ve vadi icleri

Yol kenarlart

Bina, yol kenarlari ve bahgeler
Quercus sp. yamaglari

Vadi icleri

Vadi-yamaglar

Bina, yol kenarlari ve bahgeler
Yamaglar ve tarim alanlari

Yol kenarlar

Yamaglar

Bina, yol kenarlari ve bahgeler
Yamaglar ve tarim alanlari

Vadi icleri

Yol kenarlar

Yamaglar

Bina, yol kenarlari ve bahgeler
Vadi icleri

Yamaglar ve tarim alanlari

Pinus sp. ve Quercus sp.

Vadi igleri yol kenarlar
Yamaglar

Yamaglar, taglik kayalik alanlar
Vadi icleri, Platanus sp.

Dere i¢i, yol kenarlari, nemli danlar
Vadi icleri, Plaanus sp.

Dere i¢i, yol kenarlari, nemli alanlar
Dere kenarlar1

Yamaglik, taslik ve kayaliklar
Agik alanlar

Pinus sp.

Dere kenarlar1

Yamaglar, vadi icleri

Vadi icleri, Platanus sp. ve Pinus
Kayalik, taglik alanlar

40°32'27.6'
40°32'43.3
40°32'53.8'
40°32'27.9
40°32'27.3
40°32'14.6'
40°32'08.8'
40°32'15.6'
40°31'32.9'
40°31'33.1"
40°31'08.3'
40°31'45.8'
40°30'30.0°
40°31'45.8'
40°30'15.2'
40°30'45.00
40°31'45.6'
40°31'50.8'
40°30'09.8'
40°30'02.2'
40°30'24.6'
40°30'31.9
40°30'25.3'
40°30'48.2'
40°31'14.8'
40°31'31.4'
40°31'43.2'
40°31'56.0'
40°32'09.0'
40°32'21.58
40°32'41.6'
40°32'54.8'
40°33'23.9
40°34'35.6'
40°34'29.5'
40°34'04.4'
40°33'41.6'
40°33'35.6'
40°35'02.8'
40°30'33.0'
40°30'37.00
40°30'27.8'
40°30'32.6'
40°30'45.3
40°30'38.2'
40°30'21.00
40°30'27.8
40°30'43.8'
40°30'32.9
40°30'43.4'
40°30'44.1
40°30'54.1"
40°30'48.5'
40°30'45.5'
40°30'54.6'
40°31'06.6'
40°31'26.3'
40°31'21.2
40°30'49.6'
40°30'43.1"
40°31'25.8'
40°31'36.2'
40°31'31.1"
40°31'19.00
40°31'09.8'
40°32'14.9
40°32'03.8'
40°32'26.6'
40°32'01.8'
40°31'58.3'
40°31'51.1"
40°32'18.3
40°32'27.8
40°32'31.2
40°32'27.8
40°32'31.2'
40°32'24.00
40°32'27.6'
40°32'26.9'
40°32'10.7'
40°32'16.4'
40°32'10.8'
40°32'19.6'
40°32'28.00

030°18'06.9
030°1824.8
030°19'49.4
030°1943.0
030°20'13.2
030°20'33.8
030°20'49.9
030°2024.1
030°1848.8
030°1842.6'
030°1833.8
030°1841.4
030°17'24.8
030°17'14.9
030°17'48.8
030°17'33.4
030°17'42.06
030°1808.2"
030°1948.8
030°2007.2
030°2042.8'
030°2049.1
030°20'42.8'
030°21'27.0
030°21'24.6'
030°21'27.1
030°21'27.2"
030°21'34.1
030°21'49.0
030°22'03.6'
030°2221.3
030°22'32.3
030°22'25.6'
030°24'00.6'
030°24'08.8
030°2343.9
030°2324.8
030°22'49.6'
030°24'25.3
030°22'13.8
030°22'18.8
030°22'19.9'
030°22'18.2
030°22'25.6'
030°22'19.2
030°22'17.6'
030°22'37.6
030°22'55.9
030°22'49.8
030°22'36.8"
030°22'55.8'
030°24'30.9
030°22'36.8'
030°22'29.6'
030°22'43.2
030°24'00.3
030°24'24.8
030°24'19.7
030°24'37.1
030°24'18.2
030°25'19.2
030°25'15.8
030°25'07.6'
030°25'00.1"
030°24'36.2
030°27'07.4
030°27'00.2
030°27'19.06
030°27'06.2
030°26'54.8
030°26'47.6
030°27'27.8
030°27'15.6'
030°27'19.8
030°27'15.6'
030°27'19.8
030°27'13.8
030°27'18.6'
030°27'24.2
030°26'57.8
030°26'48.2'
030°26'49.9
030°27'42.8
030°27'59.8
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170 Setce

171 Setce

172 Pelpinart
173 Pelpinart
174 Pelpinari
175 Pelpinari
176 Pelpinari
177 Pelpinari
178 Pelpinari
179 Pelpinari
180 Pelpinari
181 Pelpinari
182 Pelpinari

183 Celaller
184 Celaller
185 Celaller
186 Celaller

187 Dedeyeri
188 Dedeyeri
189 Dedeyeri
190 Duraklar
191 Saraykdy
192 Saraykdy
193 Korukdy
194 Korukdy
195 Korukdy
195 Yayaa

197 Yayaa

198 Bagcagiz
199 Bagcagiz
200 Bagcagiz
201 Bagcagiz
202 Bagcagiz
203 Bagcagiz
204 Dogantepe
205 Dogantepe
206 Dogantepe
207 Dogantepe
208 Dogantepe
209 Dogantepe
210 Dogantepe
211 Kirmalik
212 Kirmalik
213 Kirmalik
214 Kirmalik
215 Kirmalik
216 Kirmalik
217 Bogazkdy
218 Bogazkoy
219 Bogazkdy
220 Bogazkdy
221 Bogazkdy
222 Kislagay
223 Kislagay
224 Kislagay
225 Kislagay
226 Alifuatpasa
227 Alifuatpasa
228 Alifuatpasa
229 Alifuatpasa
230 Alifuatpasa
231 Alifuatpasa
232 Alifuatpasa
233 Alifuatpasa
234 Alifuatpasa
235 Alifuatpasa
236 Alifuatpasa
237 Alifuatpasa
238 Alifuatpasa
239 Kincilar
240 Kincilar
241 Kincilar
242 Kincilar
243 Melekseorug
244 Melekseorug
245 Melekseorug
246 Melekseorug
247 Melekseorug
248 Melekseorug
249 Melekseorug
250 Melekseorug
251 Melekseorug
252 Melekseorug
253 Melekseorug

Setge-Belpinart yolu
Setge-Belpinart

Yerlesim yerleri

Yerlesim yerleri

Yerlesim yerleri

Yerlesim yerleri

Koy girisi

Koy girisi

Orman deposu yolu
Orman deposu yolu
Goktepe yolu

Goktepe yolu

Goktepe Yaylasi
Yerlesim yerleri
Celalaler- Setce yolu
Celaller-Karaoglanlar
Celaller-Karaoglanlar yolu
Yerlesim yerleri
Dedeyeri-Belpinari yolu
Dedeyeri-Saraykdy yolu
Yerlesim yerleri
Duraklar-Saraykdy yolu
Sarayk6y-Korukdyi yolu
Yerlesim yerleri
Korukdy-Duraklar yolu
Akorukdy-Y ayalar yolu
Yerlesim yerleri

Yaya ar-Bagcagiz yolu
Yerlesim yerleri

Mezarlik

Bagcagiz-Y ayalar yolu
Bagcagiz-Dogantepe yolu
Bagcagiz-Dogantepe yolu
Bagcagiz-Dogantepe yolu
Dogantepe-Setce yolu, 5. km
Dogantepe-Setce yolu, 8. km

Dogantepe-Setge yolu, 11. km
Dogantepe-Setge yolu, 14. km
Dogantepe-Setge yolu, 17. km
Dogantepe-Setge yolu, 20. km
Dogantepe-Setge yolu, 23. km

Yerlesim yerleri

Yerlesim yerleri
Kirmalik-Dogangay arasi
Kirmalik-Dogangay arasi
Kirmalik-Dogangay arasi
Kirmalik-Bogazkdy arasi
Yerlesim yerleri

Mezarlik
Bogazkdy-Kirmalik arasi
Bogazkdy-Kislagay arasi
Bogazkdy-Kislagay arasi
Yerlesim yerleri

Ciardibi
Kislagay-Bogazkoy arasi
Kislagay-Kumbasi arasi
Yerlesim yerleri
Alifuatpasa-Melekseorug
Alifuatpasa-Melekseorug
Alifuatpasa-Melekseorug
Alifuatpasa-Melekseorug
Alifuatpasa-Melekseorug
Alifuatpasa-Kincilar arast
Alifuatpasa-Kopriibasi arasi
Alifuatpaga-Kopriibasi arasi
Alifuatpaga-Kdopriibasi arasi
Alifuatpaga-Adapazarn yolu
Alifuatpaga-Adapazarn yolu
Alifuatpaga-Adapazari yolu
Yerlesim yerleri
Kincilar-Alifuatpasa girisi
Kincilar-Alifuatpasa yolu
Kincilar koyii ¢ikist
Yerlesim yerleri

Koy girisi

Koy girisi

Kalayci1 Mah.

Solaklar Mh.

Seferler Mh.

Madanlar Mh.

Melekseorug ¢ikist

Kirca Yaylasi eski mezarlik
Kirca yaylas: girisi

Kirca Yaylasi

Biological Diversity and Conservation —5/ 3 (2012)

Sarp yamaglar, Quercus sp. ormani
Pinus sp. ormant

Bina, yol kenarlari ve bahgeler
Mezarlik

Yol kenarlari, yamaglar, vadi i¢leri
Yamaglar

Pinus sp.

Yamaglar

Sarp yamaglar, vadi icleri

Dere yatagi, nemli alanlar

Pinus sp. ve Quercus sp. ormant
Sarp kayaliklar, yol kenarlar
Agik alanlar

Bina, yol kenarlari ve bahgeler
Yol kenarlari, yamaglar

Vadi icleri

Yamaglar

Bina, yol kenarlari ve bahceler
Yamaglar, vadi igleri yol kenarlar
Yamaglar, vadi igleri yol kenarlar
Yol kenarlart

Yamaglar, vadi igleri yol kenarlar
Yamaglar, vadi igleri yol kenarlar
Bina, yol kenarlari ve bahgeler
Yamaglar, vadi igleri yol kenarlart
Yamaglar,vadi icleri yol kenarlart
Bina, yol kenarlari ve bahgeler
Yamaglar, vadi igleri yol kenarlar
Bina, yol kenarlari ve bahgeler
Quercus sp. ormant

Yamaglar, vadi igleri yol kenarlar
Yamaglar, vadi igleri yol kenarlar
Pinus sp. ormant

Taslik, kayalik, agik alanlar

Agik alanlar, meyve bahgeleri
Tarim alanlar

Dere yatagi, kumlu, nemli danlar
Juniperus sp ormant yol kenarlari,
Yamaglar, yol kenarlari, Pinus sp.
Dere yatagi, yamaglar, vadi igleri
Yol kenarlari, yamaglar, vadi i¢leri
Bina, yol kenarlari ve bahgeler
Yamaglar

Yol kenarlari, tarim alanlart

Yol kenarlari, yamaglar, kayaliklar
Sakarya Nehri kenarlari, nemli
Yol kenarlari, tarim alanlart

Bina, yol kenarlari ve bahgeler
Pinus sp.

Yol kenarlari, tarim alanlar

Yol kenarlari, tarim alanlar
Sakarya Nehri kenarlari

Yol kenarlari, tarim alanlart
Tarim alanlar

Yol kenarlari, tarim alanlar

Pinus sp. ormant

Bina, yol kenarlari ve bahgeler
Yol kenarlari, dere igi yamaglar
Yol kenarlari, meyve bahgeleri
Yol kenarlar, agik alanlar

Dere yatagi, meyve bahgeleri
Quercus sp. ormani agik alanlar
Tarim alanlari, agik alanlar

Tarim alanlari, agik alanlar
Quercus sp. ormani ve agik alanlar
Yamaglar

Yol kenarlari, yamaglar

Yol kenarlari, tarim alanlari

Yol kenarlari, yamaglar

Bina, yol kenarlari ve bahgeler
Yol kenarlari, tarim alanlart

Yol kenarlari, yamaglar

Pinus sp. ormant

Bina, yol kenarlari ve bahgeler
Yol kenarlar, dere igleri, yamaglar
Quercus sp ormani ve yamaglar
Yol kenarlari, tarim alanlart

Yol kenarlari, tarim alanlar

Yol kenarlari, tarim alanlar

Yol kenarlari, tarim alanlar

Pinus sp. ve Quercus sp. ormant
Quercus sp. ormant

Pinus sp. ormant

Fagus sp., Quercus sp.,Pinus sp.,

40°32'41.2
40°32'32.2'
40°32'28.6'
40°32'31.9
40°32'30.8'
40°32'28.5'
40°32'30.1"
40°32'28.0°
40°32'21.8'
40°32'28.6'
40°32'33.00
40°32'33.6'
40°32'55.7'
40°32'30.0'
40°32'15.8'
40°32'23.4'
40°31'24.3'
40°32'00.8'
40°31'24.9'
40°32'10.4'
40°31'13.8'
40°31'42.4'
40°30'55.9'
40°30'48.4'
40°30'49.9
40°31'09.2'
40°31'15.3
40°30'53.6'
40°30'53.6'
40°30'21.6'
40°30'55.3
40°30'09.3
40°30'15.6'
40°30'29.5'
40°30'19.9
40°30'34.8'
40°30'41.4'
40°31'13.1"
40°31'24.5'
40°31'43.6'
40°31'54.5'
40°38'19.1"
40°38'03.0'
40°37'49.5'
40°37'39.8'
40°37'33.6'
40°38'32.5'
40°38'36.8'
40°38'38.9'
40°38'36.6'
40°38'47.4'
40°38'52.00
40°38'24.1"
40°38'25.2'
40°38'40.8'
40°38'50.2'
40°32'27.8'
40°32'38.2'
40°32'43.0"
40°32'54.6'
40°33'09.6'
40°33'13.8'
40°32'50.2'
40°32'37.1"
40°32'43.7'
40°3310.00
40°32'47.2'
40°3312.9
40°33'15.8
40°33'07.6'
40°33'10.1"
40°32'24.00
40°32'21.7
40°34'15.3
40°34'09.1"
40°34'18.5
40°34'37.4'
40°33'51.1"
40°34'57.2'
40°34'17.2
40°35'00.6'
40°34'30.9
40°35'32.5'
40°35'33.00

030°2832.8
030°28'54.8
030°29'08.9
030°29'10.0
030°2912.2"
030°29'19.3
030°29'03.8'
030°2830.8'
030°29'34.3
030°29'38.8
030°29'19.2
030°2924.2
030°31'03.2
030°26'42.6'
030°26'25.3'
030°26'02.6'
030°25'25.0
030°28'19.8'
030°2827.8
030°27'54.9
030°27'31.6'
030°27'46.6'
030°27'06.5"
030°26'33.2
030°27'13.1
030°26'11.2
030°25'55.3
030°25'33.2
030°24'18.2
030°24'17.3
030°25'18.8
030°2348.2
030°2308.2
030°22'18.6'
030°22'32.3
030°2337.8
030°24'43.6'
030°24'49.3
030°2524.2
030°25'41.2
030°20'08.0
030°21'02.8'
030°21'15.2
030°20'33.1
030°2029.4
030°2022.4
030°21'35.6'
030°21'59.8'
030°21'49.6'
030°21'26.6'
030°24'31.9
030°22'17.4
030°2300.7
030°2310.8'
030°22'51.9
030°22'17.3
030°17'54.1
030°17'19.2
030°16'38.8'
030°16'15.2
030°15'55.06
030°1515.8
030°1620.2
030°17'32.0"
030°17'43.1
030°17'27.8
030°18'47.6'
030°19'19.8
030°1929.9
030°15'58.7'
030°16'11.2
030°16'36.6"
030°15'51.1
030°1312.6'
030°1330.8
030°1329.8
030°1332.1
030°14'14.0
030°13'50.2
030°14'19.8
030°1348.9
030°1342.7'
030°1341.6
030°1334.0
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Tablo 1. (Devam ediyor)

254
255
256
257
258
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Melekseorug
Melekseorug
Meleksesolak
Meleksesolak
Meleksesolak
Meleksesolak
Baglarbast
Baglarbast
Baglarbast
Baglarbast
Baglarbast
Kopriibast
Kopriibast
Kopriibast
Kopriibast
Kopriibast
Kayikbas1
Kayikbagt
Kayikbas1
Kayikbas1
Kayikbag1
Kasikgilar
Kasikgilar
Kasgikgilar
Kagikgilar
Kasikgilar
Kadirler
Kadirler
Kadirler
Kadirler
Kuzyaka
Kuzyaka
Kuzyaka
Akinct
Akinct
Akinct
Akinct
Hacilar
Hacilar
Hacilar
Hocdar
Alifuatpasa
Alifuatpasa
Serefiye
Serefiye
Serefiye
Serefiye
Nuriosmaniye
Nuriosmaniye
Nuriosmaniye
Nuriosmaniye
Nuriosmaniye
Ikramiye
ikramiye
ikramiye
Ikramiye
Baaban
Baaban
Baaban
Baaban
Baaban
Karagam
Karagam
Karagam
Karagam
Karagam
Karagam
Karagam
Karagam
Karagam
Karagam
ilimbey
ilimbey
ilimbey
ilimbey
ilimbey
ilimbey

Eski Kirca Yaylast

Kirca Yaylas: Alifuatpasa
Yerlesim yerleri

Koy girisi
Meleksesolak-Hirmadanlar
Hiramadanlar mh.
Yerlesim yerleri

Koy girisi
Yukaribaglarbasi
Kopriibast yolu
Kuzeyden koy ¢ikist
Yerlesim yerleri

Koy girisi

Koy ¢ikist

Koyiin Kuzey ¢ikist
Kopriibasi-Alifuatpasa
Yerlesim yerleri

Yesil vadi
Kayikbagi-Kasikeilar yolu
Kayikbasi-Kasikeilar yolu
Kayikbasi-Kasikeilar yolu
Yerlesim yerleri
Kagikeilar-Kadirler yolu
Kagikeilar-Kadirler yolu
Kagikeilar-Kadirler yolu
Kagikeilar-Kadirler yolu
Yerlesim yerleri

Koy girisi
Kadirler-Hacilar
Kadirler-Kuzyaka yolu
Yerlesim yerleri
KuzyakaAkinct yolu
KuzyakaAkinct yolu
Yerlesim yerleri
Akinci-Kuzyakayolu
Akinci-Hacilar yolu
Akinci-Hocdar yolu
Yerlesim yerleri
Hacilar-Kircalar yolu
Hacilar-Hoca ar yolu
Yerlesim yerleri
Adapazari yolu 10. Km
Adapazari yolu 13. Km
Sehitlik

Yerlesim yerleri

Yerlesim yerleri

Serefiye Tepesi

Yerlesim yerleri

Yerlesim yerleri

Yerlesim yerleri-ikramiye
Yerlesim yerleri-ikramiye
Yerlesim yerleri-ikramiye
Yerlesim yerleri

Yerlesim yerleri

Koy ¢ikist

Koy ¢ikist

Cevreyolu

Cevreyolu

Yerlesim yerleri

Yerlesim yerleri

Kartal kayaliklar
Yerlesim yerleri

Yerlesim yerleri

Tarim alanlar
Karagam-Balaban arasi
Yerlesim yerleri
Karagam-ilimbey yolu
Karagam Tepeleri
Karagam Tepeleri
Yerlesim yerleri

Yerlesim yerleri

Yerlesim yerleri

Yerlesim yerleri

ilimbey villalart

ilimbey villalart

ilimbey villalart

ilimbey villalart

Fagus sp. ve Abies sp.ormant
Abies sp. ve Quercus sp.

Bina, yol kenarlar

Yamaglar, agik alanlar

Yol kenarlari, yamaglar

Bina, yol kenarlar

Bina, yol kenarlari ve bahgeler
Yol kenarlari, tarim alanlar
Bina, yol kenarlari ve bahgeler
Tarim alanlar, agik alanlar
Quercus sp.ormant

Bina, yol kenarlar

Yol kenarlari, acik alanlar
Tarim alanlar

Quercus sp. ormant

Yol kenarlari, tarim alanlar
Yol kenarlari, yamaglar

Pinus sp. ormani ve yamaglar
Yol kenarlar:

Dereicleri

Yamaglar ve Quercus sp. ormani
Bina, yol kenarlar

Yamaglar

Dereicleri

Eski mezarlik

Yamaglar

Bina, yol kenarlar

Tarim alanlar

Yamaglar

Agik alanlar

Bina, yol kenarlari ve bahgeler
Yo kenarlar1

Vadi icleri, yamaglar

Bina, yol kenarlari ve bahgeler
Yamaglar, agik alanlar

Tarim alanlar, yol kenarlar
Vadi icleri

Bina, yol kenarlari ve bahgeler
Yol kenarlar

Agik alanlar

Yamaglar, yol kenarlar
Sakarya Nehri kenarlari

Yol kenarlari

Yamaglar, yol kenarlart
Yamaglar

Yol kenarlari, Sakarya Nehri
Pinus sp. ormant

Bina, yol kenarlari, bahgeler
Yol kenarlar

Vadi icleri

Cevre yolunun kenarlar
Sakarya Nehrinin kenarlari
Bina, yol kenarlari, bahgeler
Yamaglar

Pinus sp. ormant

Vadi icleri

Yamaglar

Sakarya Nehri kenarlari

Yol kenarlart

Yamaglar

Sarp, daglik kesim

Bina, yol kenarlari, bahgeler
Bina, yol kenarlari, bahgeler
Tarla kenarlari, yol kenarlar
Yol kenarlar

Mezarlik

Yol kenarlari, bahgeler

Pinus sp. ormant

Yamaglik alanlar ve vadi igleri
Sakarya Nehri kenarlari, yamaglar
Yol kenarlari ve tarim alanlari
Bina, yol kenarlari, bahgeler
Mezarlik

Bina, yol kenarlari, bahgeler
Bag, bahge, tarim alanlar
Vadi icleri, yamaglar

Pinus sp ve Quercus sp. ormant

40°35'44.3
40°36'44.4'
40°34'10.9
40°34'12.4'
40°34'15.6'
40°34'26.1
40°32'19.6'
40°32'24.2'
40°33'47.8
40°33'16.1"
40°35'07.0"
40°33'21.6'
40°33'14.2'
40°33'02.2'
40°33'40.3
40°32'48.6'
40°34'56.0'
40°34'54.2'
40°35'07.58'
40°35'13.8'
40°35'16.1"
40°35'13.3
40°35'16.2'
40°35'18.6'
40°35'19.5'
40°35'21.3
40°35'12.1"
40°35'15.3
40°35'04.6'
40°34'50.1"
40°34'00.3'
40°34'23.6'
40°34'24.9
40°34'30.1"
40°34'28.3
40°34'41.9
40°34'33.5'
40°34'26.7'
40°34'56.8'
40°34'48.1"
40°34'54.7
40°34'37.8'
40°34'58.8'
40°36'10.5'
40°36'36.2'
40°36'11.9'
40°36'10.6'
40°36'57.8'
40°36'52.7'
40°36'48.5'
40°36'58.0'
40°36'56.2'
40°36'58.1"
40°36'54.2'
40°36'53.3'
40°36'50.6'
40°37'49.9
40°37'57.2'
40°38'07.1"
40°38'10.6'
40°38'19.8'
40°38'48.0'
40°38'55.8'
40°38'59.2'
40°38'27.6'
40°38'51.8'
40°38'55.9'
40°38'44.9'
40°38'36.0'
40°38'23.2'
40°38'48.6'
40°39'21.6'
40°39'24.1
40°39'21.7
40°39'25.2'
40°39'46.2'
40°39'10.8'

030°1319.8
030°1301.4"
030°14'32.9
030°14'27.8
030°14'24.2"
030°14'34.0
030°1833.3
030°1823.6'
030°1825.7'
030°18'15.9
030°1812.1
030°17'13.2
030°17'06.8'
030°17'01.9
030°17'30.1
030°17'39.8
030°19'45.0
030°19'57.8
030°18'19.8
030°18'14.9
030°18'03.8'
030°18'06.8'
030°18'03.0
030°17'45.6'
030°17'29.9
030°17'26.2
030°17'15.2
030°17'19.9
030°16'54.8'
030°17'18.6'
030°17'04.2
030°1628.3
030°16'31.8”
030°16'38.4'
030°16'32.6'
030°1624.3'
030°16'43.9
030°16'36.2
030°16'49.7'
030°1621.06
030°16'56.2
030°19'54.06
030°19'58.3
030°19'38.0
030°19'36.2
030°16'38.0
030°16'37.8'
030°18'58.0
030°18'54.3
030°18'49.6'
030°19'14.9
030°19'15.8
030°16'01.4'
030°16'03.8'
030°1547.9
030°1542.3
030°20'08.2
030°20'15.8'
030°20'06.9
030°1948.8'
030°1946.4
030°2017.5"
030°20'19.8'
030°2027.2
030°2011.9
030°20'15.6'
030°19'57.0
030°19'58.2
030°19'48.8
030°2041.8
030°20'36.3
030°19'43.0
030°19'39.2
030°19'38.7'
030°1927.9
030°1927.4
030°19'06.1
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4. Sonuclar vetartisma

Arazi ¢aligmalarinda toplanan damarl bitkilerin teshisleri sonucunda; aragtirma alaminda, 113 farkli familyadaki 537 cinse
ait 1141’1 tir, 871 alttiir ve 1’i varyete kategorisinde olmak tizere toplam 1150 tiir ve tiiralt1 takson belirlenmistir. Bu taksonlardan
12's Pteridophyta 1138'i ise Spermatophyta (9'u Gymnospermae ve 1129'u Angiospermag) bolimine aittir. Angiospermae at
béliimiine ait taksonlardan 911°1 Dicotyledonae, 218’1 ise Monocotyledonae sinifina dahildir (Tablo 2).

Bolgede belirlenen taksonlarin fitocografik bolgelere gore, sayisal ve tiim floraya gore oransal dagilimlar ise s6yledir; 148
takson (% 12,87) Avrupa-Sibirya karakterli [bunlardan 120'si (% 10,44) Avrupa-Sibirya, 26’s1 (% 2,26) Oksin ve 2’si (% 0,17)
Hirkano-Oksin dir], 109 takson (% 9,48) Akdeniz karakterli [bunlardan 70’i (% 6,09) Akdeniz, 37’si (% 3,22) Dogu Akdeniz (Dag),
1’i (% 0,08) Bat1 Akdeniz ve 1’1 (% 0,08) Omni-Akdeniz elementidir] 65 takson (% 5,65) Iran-Turan ve 828 takson (% 72) ise gok
bolgeli ya da fitocografik bolgesi bilinmeyendir. Arastirma alani yardumuzda yer alan {i¢ fitocografik bolgenin birlesme noktasi olan
Sogiit (Bilecik) ve ¢evresine ¢ok yakindir. Buna gore; alanin cografik pozisyonu, belirlenen taksonlarin fitocografik kompozisyonuna
da yansimustir (Tablo 2).

Aragtirma alaninda belirlenen taksonlardan 72’si endemik olup bolgedeki endemizm oran1 % 6,26’dir. Endemik 72 takson
ve endemik olmayan 2 taksonun, 64’0 LC, 5'i VU, 30 NT ve 2's EN risk kategorisindedir (Ekim vd., 2000; IUCN, 2001) (Tablo 2).
VU kategorisindeki taksonlar; Thelypteris palustris, Corydalis bulbosa subsp. marschalliana, Slene sangaria, Lathyrus undulatus ve
Orobanche hadroantha’dir. NT kategorisindeki taksonlar; Dianthus cibrarius, Trigonella cretica ve Iris purpureobracte’dir. EN
kategorisindeki taksonlar ise; Consolida hellespontica subsp. rosea ve Centaurea kilaea’dir. Bolgede yiiksek risk kategorisinde olan
taksonlar 6zellikle insan kaynakli (yapilasma, tarimsal ve otlatma faaliyetleri) tahribatlara maruz kalmaktadir.

Bolgede belirlenen taksonlarin hayat formlarina gore, sayisal ve tiim floraya gore oransal dagilimlari ise soyledir; 421’1
Hemikriptofit (% 36,60), 300’1 Terofit (% 26,07), 206’s1 Kriptofit (% 17,91), 111’1 Kamefit (% 9,66), 64t Makrofanerofit (% 5,57),
30’u Nanofanerofit (% 2,62), 15'i Vaskiler parazit (% 1,31) ve 3 U Hidrofittir (% 0,26) (Tablo 2).

Icerdigi cins sayis1 bakimindan en bilyilk 13 familyanin, bolgedeki toplam cins sayisina oransal dagilimi sdyledir;
Asteraceae 63 (% 11,73), Poaceae 49 (%9,12), Brassicaceae 38 (% 7,08), Apiaceae 37 (% 6,89), Lamiaceae 28 (% 5,20), Fabaceae
27 (% 5,03), Rosaceae 20 (% 3,72), Boraginaceae 19 (% 3,54), Caryophyllaceae 18 (% 3,35), Liliaceae 19 (% 2,79),
Scrophulariaceae 13 (% 2,42), Orchidaceae 11 (% 2,05) ve Ranunculaceae 9 (% 1,68). Diger 191 familya ise 191 cins igermekte olup
bolgedeki toplam cins sayinin % 35,5’ini olusturmaktadir (Tablo 3).

Icerdigi takson sayis1 bakimindan en biiyiik 13 familyanin, sayisal ve tiim floraya gore oransal dagilimi ise sdyledir;
Asteraceae 124 (% 10,78), Lamiaceae 84 (% 7,30), Fabaceae 80 (% 6,96), Poaceae 76 (% 6,61), Brass caceae 57 (% 4,96), Apiaceae
52 (4,52), Liliaceae 45 (% 3,91), Scrophulariaceae 41 (% 3,57), Boraginaceae 38 (% 3,30), Caryophyllaceae 37 (% 3,22),
Orchidacese 33 (% 2,78), Rosaceae ve Ranunculaceae 27 (% 2,50). Diger 191 familya ise 425 takson igerirken bu taksonlarin tiim
floraya orant % 36,95°dir (Tablo 3).

Biiyiik familyalarin kendi icindeki endemizm oranlari ise soyledir; Liliaceae % 15.55, Lamiaceae % 13.53, Brassicacae %
11.40, Caryophyllaceae % 10.82, Boraginaceae % 10.52, Fabaceae % 8.75, Apiaceae % 7.92, Asteraceae % 4.03, Ranunculaceae %
3.70, Orchidaceae % 3.03 ve Scrophulariaceae % 2.43' dir (Tablo 3).

Icerdigi takson sayis1 bakimindan en biiyiik 21 cinsin, sayisal ve tiim floraya gére oransal dagihnm ise sdyledir; Euphorbia
16 (% 1,40), Trifolium 15 (% 1,30), Veronica 15 (% 1,30), Salvia 15 (% 1,30), Vicia 14 (% 1,20), Astragalus 13 (% 1,13), Centaurea
12 (% 1,04), Orchis 12 (% 1,04), Lathyrus 11 (% 0,96), Allium 11 (% 0,96), Alyssum, Slene, Hypericum ve Carex 10 (% 0,87),
Verbascum ve Orobanche 9 (% 0,78), Ranunculus, Geranium, Stachys, Ornithogalumve Crocus 8 (% 0,70). Ayrica cinslerin igerdigi
endemik takson sayist ve bdlgedeki toplam endemik takson sayisina oranlari ile cinsin kendi igindeki endemizm oranlart
belirlenmistir (Tablo 4). Alanda belirlenen biiyiik familya ve cinslerin analizleri Tiirkiye Florasi ile uyum gostermektedir (Tartkahya
ve Erik, 2004).

Calisma alanminin bulundugu karede daha once yapilan arastirmalar ve Tiirkiye Florasi incelendiginde aragtirma alaninda
belirlenen taksonlardan 175 tanesinin A3 karesi i¢in yeni kare kaydi niteliginde oldugu belirlenmistir (Akman ve Ketenoglu, 1979,
Akman ve Yurdakulol, 1981a, 1981b; Akman vd., 1983a, 1983b; Akman ve Ilarslan, 1983; Akman vd., 1985; Aksoy, 2009; Alprnar,
1988; Ekim ve Ilarslan 1982; Erik ve Demirkus, 1985; Dogru Koca ve Yildirimli, 2008; Donner, 1990; ikinci and Giiner, 2007;
Ketenoglu, 1983; Koyuncu vd. 2010; Mutlu, 2002; Mutlu ve Erik, 1999; Tiirker ve Giiner, 2003; Yildirimlt ve Dogru Koca, 2003).
Diger taraftan arastirma bélgesinde bu calismadan once farkl
zamanlarda degisik arastiricilar tarafindan yapilan bitki toplama ¢aligmalarinin kayitlarina gore bolgede varlig bildirilen 40 taksonun
37’si bu ¢alismada da belirlenmis olup 3’{ ise tiim arastirmalara ragmen bulunamamustir. B6lgede bulunamayan taksonlardan
Fumana scoparia Davis’in 36299 numarali 6rnegi olup Geyve yakinlari seklinde bildirilmistir, Veronica multifida A. Baytop’un
ISTE 27713 numarali 6rnegi olup Geyve-Osmaneli arast Turgutlu yakinlar seklinde bildirilmistir, Hypecoum pseudograndiflorum A.
Baytop ve E. Tuzlact’nin ISTE 27708 numarali 6rnegi olup Geyve-Osmaneli aras1 Turgutlu yakinlart seklinde bildirilmistir. Bu
taksonlarin populasyonlar1 6zellikle tarimsal ve sehirlesme faaliyetleri nedeniyle zarar goérmiis olabilir.

Arastirma sonucunda elde edilen veriler yakin bolgelerde yapilan bazi floristik c¢aligmalar ile kargilastirilarak
degerlendirilmistir (Tablo 5).
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Tablo 2. Arastirma Alaninin Floristik Ana_lizi.

Angiospermae . Alandaki Toplam
. Pteridophyta | Gymnospermae : Toplam i Takson Sayismna :

: Monocotyledonae : Dicotyledonae Orant (%)
. Familya 8 3 87 15 113
. Cins 9 _ 4 423 101 537

"S[;i;l;/le Tiiralt1 Takson 12 9 911 218 1150

Tr 12 9 903 217 1141

Alttar - - 7 1 8

Varyete - - 1 - 1
Taksonlarm Fitocografik Bolgelere Gore Dagilim
. Avrupa-Sibirya (Toplam) 148 12,87
. Avrupa-Sibirya - : - % 24 120 10,44
. Oksin - - 24 2 % 2,26
 Hirkano-Oksin - - 2 - 2 017
. Akdeniz (Toplam) 109 9,48
. Akdeniz - - 55 15 0 6,00
. Bati Akdeniz (mt) - - 2 15 37 322
. Dogu Akdeniz - - 1 - 1 0,08
.~ Omni Medit. - - 1 - 1 0,08
 Iran-Turan - - 58 7 - 5,65
. Digerleri 12 9 652 155 828 72,00
Endemizm ve Risk Kategoril eri

. Endemik Takson - 1 59 12 2 6,26
EN - 2 - 2 017
v 1 - 4 - 5 043
NT - - 1 2 3 0,26
LC - 1 52 1 64 5,56
Hayat Formlar1

. Hemikriptofit - - 399 22 4 36,61
| Terofit - - 265 35 300 26,00
 Kriptofit 12 ) 45 149 206 17,91
- Kamefit - - 102 9 BT 9,66
Makrofanerofit - 5 59 - 64 5,56
. Nanofanerofit - 4 26 - 3 2,61
. Vaskiler Parazit - - 15 - 5 1,30
 Hidrofit - - - 3 3 026

Buna gore; II numarali calismada 84 familyaya ait 332 cins ve bu cinslere ait 670 tiir, 4 alttiir, 3 varyete seviyesinde toplam
677 tiir ve tiiralt: takson, Il numaral ¢aligmada 74 familya ait 278 cins ve bu cindere ait 454 tir ve 2 alttir seviyesinde toplam 456
tiir ve tiiralt1 takson, IV numarali ¢alismada 72 familya ait 291 cins ve bu cinslere ait 508 tiir, 2 alttiir, 1 varyete seviyesinde toplam
511 tiir ve tiiralt1 takson, V numarali ¢alismada 80 familya ait 277 cins ve bu cinslere ait 461 tiir, 10 alttiir, 4 varyete seviyesinde
toplam 475 tiir ve tiiralts takson ve VI numarali ¢aligmada 73 familya ait 193 cins ve bu cinslere ait 291 tiir, 1 alttiir, 1 varyete
seviyesinde toplam 293 tiir ve tiiralti takson belirlenmistir. Buna gore; yakin gevrede yapilan II, III, IV ve V numaral aragtirmalarda
familya, cins ve tiir sayilart bakimindan bir benzerlik goézlenirken VI numarali ¢alismada bu bakimdan sayica bir azlik sz
konusudur. Bu calismada ise diger arastirmalara gore floristik bakimdan sayica bir zenginlik dikkati ¢ekmektedir. Bu bakimdan
aragtirmalar arasindaki farkliliklar su sekilde degerlendirilebir; aragtirma alanlar1 arasindaki yiizol¢limii bakimindan farkliliklari,
aragtirma alanlarimin hem aralarindaki yiikseklik farkliliklari hem de her alanin kendi ig¢indeki en algak ve an yiiksek noktalari
arasindaki fakliliklar, genel iklimsel ve mikroklimatik, topografik, edafik ve cografik yapilarindaki ve cesitliliklerindeki farkliliklari,
genel bitki formasyonlari1 ve habitat gesitliliklerindeki farkliliklari, sahip olduklar1 akarsu, dere, g6l vb. su kaynaklar1 arasindaki
farkliliklar1 ve aragtirmalarin siireleri arasindaki farkliliklardan kaynaklanmaktadir (Tablo 5).

Arastirma alanlarinda belirlenen taksonlarin fitocografik bolgelere gore dagilimlart karsilastinldiginda ise; I, II, V ve VI
numarali ¢aligmalarda Avrupa-Sibirya fitocografik bolge elemanlarimin ilk sirada oldugu, bu bolge elemanlarmin IV numarali
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caligmada ikinci sirada ve III numarali ¢aligmalarda iigiincii sirada oldugu goriilmiistiir. Bu ¢aligsmada ikinci sirada yer alan Akdeniz
elemanlari II, V ve VI numarali1 ¢aligmalarda da ikinci sirada oldugu, Il numarali ¢alismada birinci, [V numarali ¢aligmada ise Ugtnct
sirada oldugu goriilmiistiir. Bu calismada iigiincii sirada yer alan Iran-Turan Fitocografik bélgesine ait elemanlar II, V ve VI numarah
caligmalarda da {iglincii sirada yer almakta olup IV numarali ¢alismada birinci sirada, III numarali ¢alismada ikinci siradadir.
Fitocografik bolgesi bilinmeyen ya da ¢ok bolgeli olan taksonlar ise bu ¢aligmada 828 takson ile tiim floranin % 72’sini olustururken
III numarali ¢alismada 291 takson ile % 6,81’ini, II. ¢alismada 408 takson ile % 60,26’sin1, V. ¢alismada 269 takson ile % 58,40’n1,
VL c¢alismada 169 takson ile % 57,68’ini ve IV. ¢alismada 268 takson ile % 52,44’{inii olusturmaktadir. Bu durum ise soyle
agiklanabilir; I, V ve VI numarali ¢aligmalar Avrupa-Sibirya fitocografik bolgesi iginde yer almaktadir. III numarali ¢aligma
Akdeniz fitocografik bélgesinin IV numarali ¢alisma ise fran-Turan fitocografik bolgelerinin ya icerisinde ya da etkisi altindadr.
Dolayisiyla s6z konusu benzerlik ve farkliliklar arastirma alanlarmin fitocografik konumlariyla ya da etkisi altinda kaldiklar
fitocografik bolgelerle iliskilidir.

Bu caligmada igerdigi takson sayist bakimmdan en biiyiik familya 124 takson ve % 10,78’lik oranla Asteraceae’dir.
Asteraceae II, TIT, TV, V ve IV numarali ¢aligmalarda da birinci sirada yer almaktadir. Bu galigmada ikinci sirada yer alan Lamiaceae
familyasi II, III ve IV numarali ¢aligmalarda {iglincii sirada yer alirken IV ve V numarali ¢alismalarda besinci sirada yer almaktadar.

Bu ¢alismada iigiincii sirada yer alan Fabaceae familyasi II. ve V. galigmalarda da {igiincti sirada, III. ve VL. galigmalarda
ikinci sirada, VI numarali ¢aligmada ise dordiincii sirada yer almaktadir.

Tablo 3. Takson Sayis1 Bakimindan Biiyiik Familyalarin Analizi.

Cins Sayis1 ve T_gkson Sayls1 ve Enden}ik Tak§0n Says: Familyanin Kendi
Familyalar Bolgedeki Toplamcins | BO/gedeki Toplam - ve Bolgedeki Toplam 04 i b demizm
Sayisma Orant (%) takson sayisina Orant endemik takson Orant (%)
(%) sayisina Orant (%)

Asteraceae 63-11,73 124-10,78 5-6,95 4,03
Lamiaceae 28-5,20 84-7,30 11-15,28 13,53

. Fabaceae 27-5,03 80-6,96 7-9,72 8,75
Poaceae 49-9,12 76-6,61 - -
Brassicaceae 38-7,08 57-4,96 5-6,95 11,40

. Apiaceae 37-6,89 52-4,52 4555 7,92
Liliaceae 15-2,79 45-3,91 7-9,72 15.55
Scrophulariaceae 13-2,42 41-3,57 1-1,39 2,43
Boraginaceae 19-3,54 38-3,30 4-555 10,52
Caryophyllaceae 18-3,35 37-3,22 4-555 10,81

. Orchidaceae 11-2,05 33-2,87 1-1,39 3,03
Rosaceae 20-3,72 32-2,78 - -
Ranunculaceae 9-1,68 27-2,50 1-1,39 3,70

. Digerleri 191-35,40 425-36,73 22-30,56 517

Tablo 4. Takson Sayis1 Bakimindan Biiyiik Cinslerin Analizi

Cinder Igerdigi Takson Sayis1 ve bolgedeki : Icerdigi Endemil_< Takson Sayis1 ve Bolgedeki : Cinsin I_(endi icindeki
toplam takson sayisina orani (%) Toplam endemik takson sayisina Oran1 (%) Endemizm Oran1 (%)
Euphorbia 16-1,40 - -
Trifolium 15-1,30 1-1,39 6,66

. Veronica 15-1,30 - -
Salvia 15-1,30 3-4,17 20,00
Vicia 14-1,22 - -

. Astragalus 13-1,13 5-6,95 38,46
Centaurea 12-1,04 1-1,39 8,33
Orchis 12-1,04 - -
Lathyrus 11-0,96 1-1,39 9,10
Allium 11-0,96 - -

. Alyssum 10-0,87 2-2,78 20,00
Slene 10-0,87 1-1,39 10,00
Hypericum 10-0,87 1-1,39 10,00

. Carex 10-0,87 - -
Verbascum 9-0,78 - -
Orobanche 9-0,78 1-1,39 11,11
Ranunculus 8-0,70 1-1,39 12,50
Geranium 8-0,70 - -

. Sachys 8-0,70 1-1,39 12,50

. Ornithogalum 8-0,70 - -
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Bu caligmada dordiincii sirada yer alan Poaceae familyasi III. ve IV. caligmalarda da dordiincii sirada, 1. Ve IV.
¢aligmalarda ikinci sirada VI. ¢alismada ise besinci sirada yer almaktadir. Buna gore; II, III, IV ve V numarali ¢alismalarda biiyik bir
benzerlik gozlenmektedir. Diger taraftan bu benzerlik Tiirkiye florasinin genel yapist ile de uygunluk gésterir. VI numarali ¢aligmada
ise bu bakimdan bazi farkliliklar belirlenmistir. VI numarali ¢alismada belirlenen biiyiik familyalar ayni olup sadece siralamasinda
bazi baz1 farkliliklar s6z konusudur. Siralamadaki bu farklilik VI numarali ¢aligmada belirlenen toplam takson sayisinin azlig ile
ilgilidir.

Bu ¢alismada igerdigi takson sayis1 bakimindan en biiyiik cins 16 takson ve % 1,40’1lik oran ile Euphorbia’dir. Euphorbia
III. ¢aligmada ikinci sirada IV.,V. ve VL. c¢aligmalarda dordiincii sirada II. ¢aligmada ise ikinci sirada yer almaktadir. Bu ¢aligmada
ikinci sirada yer alan Trifolium II. V. ¢alismalarda da ikinci sirada yer almakta, V1. ¢aligmada birinci sirada, II. ¢aligmada dérdiincii
sirada ve IV. ¢aligmada besinci sirada yer almaktadir. Bu ¢aligmada tiglincii sirada yer alan Veronica, II. ¢alismada birinci sirada, VI
caligmada ikinci sirada V. ¢alismada iigiincii sirada, III. ¢alismada dordiincii sirada ve IV. ¢aligmada yedinci sirada yer almaktadir.
Icerdigi takson sayis1 bakimindan biiyiik cinslerin diger galigmalarla karsilastirildiginda ise bazi farkliliklar ve benzerlikler
goriilmektedir. Bu durum ise syle degerlendirilebilir; gercekte biitiin ¢aligmalarda ilk siralarda yer alan cinder benzerdir, sadece
cinslerin siralamalarinda bazi farkliliklar s6z konusudur. Siralamalardaki bu farkliliklarda ¢ok kiigiik oranlarla gergeklesmistir.
Aragtirmalarda belirlenen takson sayilari, alanlar arasindaki biiyiikliik ve genel formasyon tipi farkliliklart bu durumu agiklamaktadir.

Bu caligmada 72 takson endemik olup bdlgedeki endemizm orani1 % 6,26°dir. II. ¢alismada 55 endemik takson belirlenmis
olup endemizm oramt % 8,10, IIl. ¢calismada 35 endemik takson belirlenmis olup endemizm orant % 7,80, IV. ¢aligmada 69 endemik
takson belirlenmis olup endemizm orani % 13,50, V. ¢alismada 16 endemik takson belirlenmis olup endemizm orant % 3,50 ve V1.
¢alismada 6 endemik takson belirlenmis olup endemizm orani % 2,00’dir. Sonuglar endemizm bakimindan s6yle degerlendirilebilir;
bu ¢aligma ile II ve IIT numarali ¢aligmalarla benzerlik gostermekte olup IV, V ve VI numarali ¢aligmalar ile farklilik gostermektedir.
S6z konusu bu farkliliklar arastirmalarda belirlenen toplam takson sayilari, alanlarin etkisi altinda olduklari fitocografik bolgeler ve
sahip olduklar1 habitatlar farkliliklar: ile agiklanabilir. Bolgede belirlenen endemizm oraninin iilkemizin genel endemizm oranina
kiyasla oldukca az oldugu goriilmektedir Bu durum ise aragtirma bdlgesinin Avrupa-Sibirya fitocografik bolgesinin etkisi altinda
olmasi ile ilgilidir.

Arastirmalar arasindaki benzerlikler tiir, alttiir ve varyete seviyesinde taksonlar bazinda da karsilastirilmustir. Buna gore; 11
numarali caligmada belirlenen 370, III numarali ¢alismada belirlenen 176, IV numarali ¢aligmada belirlenen 89, V numarali
calismada belirlenen 79 ve VI numarali ¢alismada belirlenen 39 takson bu ¢alismada belirlenen taksonlar ile aynidir. Boylece
arastirma alaninda belirledigimiz taksonlarin % 32,17’si II numarali ¢alismada, % 15,30’u III numarali ¢alismada, % 7,740 IV
numarali ¢aligmada, % 6,87’si V numarali ¢alismada ve % 3,39’u VI numarali ¢caligmada belirlenmistir. Diger taraftan II numarali
¢alismanin % 32,17’si, IIl numarali ¢aligmanin % 15,30’u, IV numarali ¢alismanin % 7,74’{, V numarali ¢alismanin % 6,87’si ve VI
numarali ¢alismanin % 3,39’u Geyve ve c¢evresinde bulunmustur. Boylece tiir ve tiiralt1 taksonlar bakimindan arastirma alanimiza en
¢ok benzeyen c¢alisma II numarali Plant Diversity in Abant Nature Park Bolu, Turkey (Tiirker and Giiner, 2003) caligmasi, en az
benzeyen caligma ise VI numarali Beskayalar Vadisi Golciik-Kocaeli’nin Florasi, (Akaydin vd., 2006) ¢aligmasidir. Buna gore tiir ve
tiiralt1 taksonlarin bazinda arastirma alanlarinin Geyve’ye olan mesafelerine gore bir korelasyon gézlenmektedir. Soyle ki; alanlar
arasindaki mesafe azaldikga tiirler arasindaki benzerlikler artmakta, mesafeler arttikga benzerlikler azalmaktadir. Bu durum da
aragtirma alanlar1 arasindaki iklim, toprak, topografya, cografik bdlge, su kaynaklari, formasyon tipleri ve rakimlar arasindaki
benzerliklerden ve farkliliklardan kaynaklanmaktadir. Bu karsilagtirmada elde edilen sonuglar etkileyen diger 6nemli bir faktor ise
aragtirmalardaki toplam takson sayilarinin farkliliklaridir. Arastirma sonucunda elde edilen verilere genel olarak bakildiginda yakin
bolgelerde yapilan caligmalarla bir uygunluk gosterdigi, gozlenen bazi farklhiliklarin ise temel floristik kavramlar gergevesinde
aciklanabildigi goriilmiistir. Ornegin arastirma bolgelerinin alansal biiyiikliiklerindeki farklar, iklimsel yapi, yiikseltilerdeki
cesitlilikler, su kaynaklar1 ve toprak yapilarindaki zenginlikler floristik yapiy1 etkileyen 6nemli faktorlerdir. Ayrica alanlarin hakim
vejetasyon ve habitat tipleri ile etkisi altinda bulunduklari fitocografik bolgeler de florayr etkileyen esas kavramlar arasinda
degerlendirilir. Ayrica bdlgede floristik yapiyla ilgili olarak elde edilen tiim veriler iilkemizin genel floristik yapist ile de agik bir
uyum gdstermektedir (Davis 1965-1985; Davis et al., 1988; Giiner et al., 2000; Avci, 2005).

Arastirma alaninda floristik yapiy1 tehdit eden en 6nemli faktorler arasinda kentlesme, hayvancilik, tarimsal faaliyetler ve
erozyon sayilabilir. Kentlesme faaliyetleri; Geyve Bogazi’ndan gegen ve yenilenen Bilecik-Sakarya karayolu ile halen yapimi
siirdiiriilen Eskisehir-Istanbul yiiksek hizli tren yolu calismalar1 basta olmak iizere, yerlesim alanlarinda siirdiiriilen insaat
caligmalaridir. Hayvancilik faaliyetleri; 6zellikle kdy ve koy mahallelerinde siirdiiriilen kiiglik ve biiylik bas hayvancilik
faaliyetleridir. Tarimsal faaliyetler; 6zellikle orman alanlarinda agilan tarim arazileri ve tarimsal siireglerde kullanilan kimyasal
maddelerdir. Erozyonun etkisi; alanda yer alan dik yamaglar, derin vadiler ve debisi yiksek akarsular ozellikle yagislarin artig
gosterdigi mevsimlerde toprak ile birlikte zayif kok sistemine sahip bitkilerin sokiilerek zarar gormesine neden olmaktadir.
Dolayisiyla, yukarida belirtilen tehdit unsurlarinin etkisini en aza indirmek i¢in 6zellikle risk kategorilerinde degerlendirilen
taksonlar basta olmak iizere tiim flora igin yerinde ya da baska bir ortamda koruma ve yasatma tedbirlerinin alinmasi, yore halkinin
egitim, konferans, toplanti, yazili ve gorsel basin yoluyla bilinglendirilmesi gerekmektedir. Yurdumuzun her yerinde oldugu gibi
aragtirma alaninda da yore halkina floranin, gen kaynaklarinin, tiir ve ekolojik ¢esitliligin 6nemini anlatarak bilinglendirmenin
gerekliligi ortadadir.

Bu ¢aligma ile basta iilkemizin floristik zenginliginin belirlenmesine, korunmasina, degerlendirilmesine ve ilgili botanik
tabanli ¢aligmalara katki saglanacagi kanaatindeyiz.
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Bu ¢alisma ESOGU Bilimsel Arastirma Projeleri Komisyonu Tarafindan Desteklenmistir (Proje No: 2002/19049).
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TabI 0 5. Floristik Venlerm Yakin Bolgelerde Yapllan Benzer Caligmalarla Karsllastmlmam

109

| 11 v \ VI
: Taksonlarm Buyuk Taksonomik Gruplara Gore Dagilimi
i Familya 113 84 74 72 80 73
i Cins 537 332 278 291 277 193
§Tor 1141 670 454 508 461 291
i Alttar 8 4 2 2 10 1
| Varyete 1 3 - 1 4 1
i Toplam Takson 1150 677 456 511 475 293
Taksonlarin Fitocografik Bolgelere Gore Dagilimlari [Takson Sayilari ve Alan Florasina Oranlar (%)]
i Avrupa-Sibirya 148-12,86 199-29,39 : 40-8,77 : 69-13,50 142-30,80 85-29,00
i Akdeniz 109-9,49 38-5,61 77-16,89 40-7,83 24-5,20 30-9,80
i Iran-Turan 65-5,65 32-4,73 48-10,53 134-26,22 7-1,50 3-1,00
i Digerleri 828-72,00 408-60,26 : 291-63,81 : 268-52,44 269-58,40 169-57,68
Igerdigi Takson Sayist Bakimindan En Buyuk Familyalar [Takson Sayilart ve Alan Florasina Oranlari (%)]
| Ageraceae 124-10,78 68-10,30 52-11,37 : 72-14,01 43-9,30 41-13,70
: Lamiaceae 84-7,30 45-6,80 39-8,33 39-7,50 22-4,80 12-4,00
{ Fabaceae 80-6,96 46-6,90 51-11,15 61-11,80 40-8,70 14-4,70
| Poaceae 76-6,61 55-8,30 35-7,65 35-6,80 43-9,30 12-4,00
| Brassicaceae 57-4,96 31-4,70 34-7,43 20-3,90 18-3,90 9-3,07
: Apiaceae 52-4,52 20-2,95 16-3,50 15-3,00 17-3,70 7-2,39
{ Liliaceae 45-3,91 21-3,20 13-2,84 15-3,00 9-1,90 7-2,39
i Scrophulariaceae 41-357 32-4,80 9-1,96 13-2,50 14-3,00 8-2,73
{ Boraginaceae 38-3,30 18-2,66 16-3,50 16-3,10 13-2,80 7-2,39
i Caryophyllaceae 37-3,22 23-3,50 14-3,07 9-1,75 17-3,70 16-5,40
{ Orchidaceae 33-2,87 21-3,10 4-0,87 8157 13-2,74 4-1,37
. Rosaceae 32-2,78 35-5,30 13-2,84 27-5,20 25-5,40% 13-4,40
i Ranunculaceae 27-23,50 21-3,20 13-2,84 12-2,35 7-1,47 7-2,39
| Digerleri 425-36,77 241-35,60 : 147-32,24 : 169-33,07 194-40,85 136-46,42
Icerdigi Takson Sayist Bakimindan En Biiyiik Cinsler [Takson Sayllan ve Alan Florasina Oranlari (%)]
. Euphorbia 16-1,40 6-0,89 7-154 7-1,37 6-1,26 2-0,68
i Trifolium 15-1,30 10-1,50 7-154 6-1,17 8-1,70 51,71
: Veronica 15-1,30 15-2,30 4-0,87 4-0,78 7-1,50 4-1,37
. Salvia 15-1,30 7-1,00 8175 12-2,35 2-0,42 4-1,37
| Vicia 14-1,22 5-0,74 2-0,44 4-0,78 10-2,20 -
{ Agragalus 13-1,13 7-1,00 5-1,10 13-2,54 3-0,63 -
: Centaurea 12-1,04 7-1,00 7-154 8-157 3-0,63 3-1,02
{ Orchis 12-1,04 4-0,59 - 2-0,39 3-0,63 2-0,68
. Lathyrus 11-0,96 6-0,89 2-0,44 5-0,98 5-1,05 2-0,68
¢ Allium 11-0,96 8-1,20 4-0,87 4-0,78 2-0,42 -
¢ Alyssum 10-0,87 3-0,44 81,75 2-0,39 2-0,42 -
. Slene 10-0,87 5-0,74 3-0,66 3-0,59 4-0,84 31,02
{ Hypericum 10-0,87 7-1,00 5-1,10 3-0,59 1-0,21 4-1,37
{ Carex 10-0,87 11-1,70 2-0,44 5-0,98 5-1,05 2-0,68
: Verbascum 9-0,78 3-0,44 2-0,44 3-0,59 3-0,63 -
. Orobanche 9-0,78 5-0,74 1-0,22 1-0,20 2-0,42 2-0,68
¢ Ranunculus 8-0,70 12-1,80 5-1,10 5-0,98 3-0,63 4-1,37
{ Geranium 8-0,70 5-0,74 5-1,10 8157 5-1,05 31,02
{ Sachys 8-0,70 6-0,89 2-0,44 2-0,39 2-0,42 -
{ Ornithogalum 8-0,70 3-0,44 1-0,22 6-1,17 - 2-0,68
. Crocus 8-0,70 5-0,74 2-0,44 1-0,20 2-0,42 1-0,34
| Digerleri 918-79,81 537-79,32 374-82,02 416-81,41 383-80,63 250-85,32
Endemizm [Takson Sayilari ve Alan Florasina Oranlari (%)]
72-6,26 55-8,10 35-7,80 69-13,50 16-3,50% 6-2,00
Caligmalarin Takson Sayllan ve Oranlari (%) Baklmmdan Benzerlikleri
Toplam Takson Sayist 1150 677 i 456 i 511 475 293
Bu Calisma ile Ortak 1150 370 176 89 79 39
Takson Sayist
Bu ¢aligma ile Ortak
Taksonlarm Oran: 100 32,17 15,30 7,74 6,87 339
Ortak Taksonlarin 100 54,65 38,60 17,42 16,63 1331
Oram
Arastirma Alanlarmm Yiizolgiimleri (yaklaslk km?)
400 400 250 420 150 50
Ara§t1rma Alanlarinin Bu Arastirmanin Yaplldlgl Alana Dik Uzaklig (smlrlarm en yakin noktasmdan -yaklagik-km)
0 80 50 110 110 45
Arastirma Alanlarinin Deniz Seviyesinden Yiikseklikleri (m)
50-1482 1320-1750 90-650 560-1550 800-1350 400-1050

(I Bu ¢alisma; |1: Abant (Bolu-Tiirkiye) Dogal Parkinin Bitki Cesitliligi (Tiirker ve Giiner 2003); 111: Giilimbe Dag (Bilecik-Tiirkiye) Florast (Ocak
ve Tokur 2000); |V: Karakiris Dag1 Seben-Nallihan Florasi (Aksoy 2009); V: Golcilk (Bolu-Tiirkiye) Florasi (Tkinci ve Giiner 2007); VI: Beskayalar
Vadis Golciik-Kocaeli’nin Florasi (Akaydin vd., 2006).
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Ek 1.
Floristik Liste

PTERIDOPHYTA

EQUISETACEAE

Equisetum giganteum L.

30, 22 vi 2003, Crp., OUFE 11970.

* E.arvenselL.

160, 08 vi 2003, Crp., OUFE 11971.

E. telmateia Ehrh.

27, 26 vii 2003, Crp., OUFE 11972.
ADIANTACEAE

Adiantum capillus-veneris L.

30, 22 vi 2003, Crp., OUFE 11973.
DENNSTAEDTIACEAE

* Pteridium aquilinum (L.) Kuhn

70, 27 vii 2003, Crp., OUFE 11974.
THELYPTERIDACEAE

Thelypteris palustris (A.Gray) Schott
168, 22 iv 2005, Crp., VU., OUFE 11975.
ASPLENIACEAE

Asplenium trichomanes L.

300, 27 v 2005, Crp., OUFE 11976.

A. cuneifolium Viv.

19, 17 vii 2004, Crp., OUFE 11977.
ATHYRIACEAE
Cystopterisfragilis (L.) Bernh.

273, 19 vi 2004, Crp., OUFE 11978.
ASPIDIACEAE

Polystichum setiferum (Forssk.) Woyn.
257, 22 v 2004, Crp., OUFE 11979.
Dryopterisfilix-mas (L.) Schott

5, 17 iix 2003, Crp., OUFE 11980.
BLECHNACEAE

Blechnum spicant (L.) Roth

185, 28 ix 2003, Crp., OUFE 11981.
SPERMATOPHYTA
GYMNOSPERMAE

PINACEAE

Abies nordmanniana subsp.  equi-trojani
(Asch. & Sint. ex Boiss) Coode & Cullen
253, 29 v 2003, En.-L C., Mcph., OUFE 11982.
Pinus nigra JF.Arnold var. caramanica
(Loudon) Rehder

234, 21 ix 2003, Mcph., OUFE 11983.

P. brutia Ten.

50, 23 iv 2003, Mcph., OUFE 11984.

P. slyvestris L.

156, 19 iix 2005, Mcph., OUFE 15702.
CUPRESSACEAE

Juniperus oxycedrus L. subsp. oxycedrus
111, 23iix 2003, Nph., OUFE 11985.

J. excelsa M.Bieb.

11, 14 v 2006, Mcph., OUFE 15706.

J. foetidissima Willd.

156, 16 vi 2006, Nph., OUFE 15707.
EPHEDRACEAE

* Ephedra major Host

168, 22 iv 2005, Nph., OUFE 11986.

+E. foeminea Forssk.

191, 01 v 2003, Nph., OUFE 11987.
ANGIOSPERM AE
DICOTYLEDONAE
RANUNCULACEAE

Helleborus orientalis Lam.

4,19iv 2005, Crp., OUFE 11988.
NigellaarvensisL. var. glauca Boiss.
253, 13 vi 2005, Herp., OUFE 11989.

N. damascenalL.

295, 17 vi 2005, Herp., OUFE 11990.
Delphinum peregrinum L.

70, 27 vii 2003, Herp., OUFE 11991.

D. venulosum Boiss.

140, 12 v 2007, En.-LC., Th., OUFE 15708.
* Consolida thirkeana (Boiss.) Schréd.
195, 19iix 2004, En.-LC., Th., OUFE 11992.

Biological Diversity and Conservation —5/ 3 (2012)

C. orientalis (Gay.) Schrod.

105, 10 vi 2005, Th., OUFE 11993.

C. regalis Gray subsp. paniculata (Host) So6
var. paniculata

147,21 vi 2003, Th., OUFE 11994,

C. raveyi (Boiss.) Schrod.

210, 17 vi 2005, En.-LC., Th., OUFE 11995.
C. hellespontica (Boiss) Chater subsp. rosea
Misirdali, larslan & Tokur

236, 29 vi 2003, En.-EN., Th., OUFE 11996.
Clematis vitalba L.

11, 19 vii 2003, Ch., OUFE 11997.

C. viticella L.

6, 27 vii 2003, Ch., OUFE 11998.
C.cirrhosalL.

205, 19 vi 2007, Ch., OUFE 15709.

* Adonisannual.

197,29 v 2004, Medit., Th., OUFE 11999.

* A. aestivalis L. subsp. aestivalisL.

167, 18 v 2003, Th., OUFE 12000.

A. flammea Jacq.

115, 06 v 2005, Th., OUFE 12001.
Ranunculus dissectus M.Bieb. var. sibthorpii
Davis

210, 17 vi 2005, En.-LC., Euxine, Hcrp., OUFE
12003.

R. neopolitanus Ten.

9, 27 vi 2003, Crp., OUFE 12003.

R. repensL.

267, 12 vii 2003, Herp., OUFE 12004.

* R. constantinopolitanus (DC.) d' Urv.

261, 25 v 2003, Herp., OUFE 12005.
R.illyricus L. subsp. illyricus

229, 10 v 2004, Crp., OUFE 12006.
R.arvensis L.

209, 17 iv 2004, Th., OUFE 12007.

R. sceleratus L.

114, 24 v 2006, Th., OUFE 15710.

R. ficaria L. subsp. ficariiformis Rouy &
Foucaud

21, 12 iv 2007, Crp., OUFE 15711.
Thalictrum. lucidum L.

114, 18 vii 2004, Crp., OUFE 12008.

T. flavum L.

300, 07 vi 2003, Euro.-Sib., Crp., OUFE 12009.
Ceratocephalusfalcatus (L.) Pers.

73,20iv 2008, Th., OUFE 15712.
BERBERIDACEAE

*BerberisvulgarisL.

270, 23 iv 2004, Ch., OUFE 12010.
PAPAVERACEAE

Chelidonium majusL.

289, 18 v 2009, Ir.-Tur., Herp., OUFE 15713.
* Glaucium corniculatum (L.) Curtis subsp.
corniculatum

297, 01 vi 2003, Herp., OUFE 12011.

G. flavum Crantz

102, 13 vi 2004, Herp., OUFE 12012.
Papaver apokrinomenon Fedde

23,18iv 2006, En.-LC., Th., OUFE 15714.
P.rhoeasL.

34, 26 vii 2003, Th., OUFE 12013.

P. lacerum Popov

45, 13iv 2008, Th., OUFE 15715

* P, dubium L.

47,18 v 2005, Th., OUFE 12014.

Hypecoum procumbensL.

132, 15 v 2004, Medit., Th., OUFE 12015.
H.imberbe Sm.

144, 30 iv 2006, Th., OUFE 15716
Corydalis bulbosa (L.) DC. subsp.
marschalliana (Pall.) Chater

195, 10 iv 2004, VU., Euro.-Sib., Crp., OUFE
12016.

* C. solida (L.) Clairv. subsp. solida

253, 29 v 2004, E. Medit., Th., OUFE 12017.
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Fumaria officinalisL.

261, 25 v 2003, Th., OUFE 12018.

* F. parviflora Lam.

298, 23 iv 2004, Th., OUFE 12019.
BRASSICACEAE

* Brassica elongata Ehrh.

307, 10 iv 2004, Herp., OUFE 12020.

* SinapisarvensisL.

299, 27 v 2005, Herp., OUFE 12021.
Hirschfeldiaincana (L.) Lagr.-Foss.
77,19 v 2008, Th., OUFE 15717.
Diplotaxistenuifolia (L.) DC.

166, 14 vi 2007, Th., OUFE 15718.
Eruca sativa Mill.

56, 22 iv 2008, Th., OUFE 15719.

* Raphanus raphanistrum L.

256, 18 v 2003, Th., OUFE 12022.
+Calepinairregularis (Asso) Thell.

209, 17 iv 2004, Th., OUFE 12023.

* Rapistrum rugosum (L.) All.

122,29 v 2004, Th., OUFE 12024.

Cakile maritima Scop.

114, 18 vii 2004, Crp., OUFE 12025.
Conringia orientalis (L.) Andrz.

37,23iv 2003, Th., OUFE 12026.

C. perfoliata (C.A.Mey.) N.Busch

143, 12 v 2007, Th., OUFE 15720.

* Lepidium latifolium L.

91, 19 vi 2004, Th., OUFE 1202.
*Cardariadraba (L.) Desv. subsp. draba
88, 12 v 2003, Herp., OUFE 12028.

* |satisfloribunda Boiss. ex Bornm.

54, 20 vi 2004, En.-LC., Ir.-Tur., Herp., OUFE
12029.

* |beristaurica DC.

195, 10 iv 2004, Th., OUFE 12030.
Aethionema arabicum (L.) Andrz.

289, 25iv 2009, Th., OUFE 15721.

A. iberideum (Boiss.) Boiss.

328, 19 vi 2004, Th., OUFE 12031.
Thlaspi arvense L.

189, 01 v 2004, Th., OUFE 12032.

* T. perfoliatum Boiss. & A. Huet

166, 03 v 2003, Th., OUFE 12033.

T. lilacinum Boiss.

152, 22 vi 2003, En.-LC., Th., OUFE 12034.
T. jaubertii Hedge

233, 18 v 2009, En.-LC., Th., OUFE 15722.
* Capsella bursa-pastoris (L.) Medik.

79, 17 iix 2005, Th., OUFE 12035.

* Boreava orientalis Jaub. & Spach

49, 21 vi 2005, Th., OUFE 12036.

Neslia apiculata Fisch.

121, 03 vii 2004, Th., OUFE 12037.
Fibigia clypeata (L.) Medik.

68, 17 v 2008, Th., OUFE 15723.
Alyssum linifolium Stephan ex Willd. var.
linifolium

213, 22 iv 2009, Th., OUFE 15724.

A. desertorum Stapf var. desertorum

107, 24 v 2003, Th., OUFE 12038.

A. minutum Schitdl. ex DC.

76, 21 v 2005, Th., OUFE 12039.

A. minus (L.) Rothm. var. minus

139, 14 vi 2003, Th., OUFE 12040.

A. strigosum Banks & Sol. subsp. strigosum
159, 18 v 2004, Th., OUFE 12041.

A. hirsutum M.Bieb. var. caespitosum Dudley
181, 10 v 2004, En.-LC., Th., OUFE 12042.
A. repens Baumg. subsp. trichostachyum
(Rupr.) Hayek var. trichostachyum

305, 19 v 2003, Th., OUFE 12043.

A. pateri Nyar. subsp. pateri

190, 06 v 2006, En.-LC., Herp., OUFE 15725.
+A. sibiricum Willd.

236, 29 vi 2003, Ch., OUFE 12044.
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A. murale Walds. & Kit Tanvar. murale
210, 17 vi 2005, Herp., OUFE 12045.
Clypeola jonthlaspi L.

302, 14 v 2009, Th., OUFE 15726.

Draba bruniifolia Steven subsp. olympica
(Sibth. ex DC.) Coode & Cullen

278, 22 iv 2007, Ch., OUFE 15727.
Erophila verna (L.) Chevall. subsp. verna
192, 12 v 2008, Th., OUFE 15728.

Arabis caucasica Willd. subsp. caucasica
169, 30iix 2003, Medit., Herp., OUFE 12046.
A.nova Vill.

86, 21 vii 2007, Th., OUFE 15729.
Nasturtium officinale R.Br.

18, 19 vi 2004, Ch., OUFE 12047.
Rorippa sylvestre (L.) Besser

222, 05 vii 2003, Ch., OUFE 12048.
Cardamine bulbifera (L.) Crantz

76, 21 v 2005, Crp., OUFE 12049.

C. quinquefolia (M.Bieb.) Schmalh.

155, 10 iv 2003, Euro.-Sib., Crp., OUFE 12050.
C.impatiens L. var. pectinata (Pall.) Trautv.
185, 01 iix 2004, Euro.-Sib., Th., OUFE 12051.
Aubrieta deltaoidea (L.) DC.

10, 14 iv 2008, Herp., OUFE 15730.

* Matthiola longipetala (Vent.) DC. subsp.
longipetala

55, 19 vi 2004, Th., OUFE 12052.
Hesperis pendula DC.

140, 13 v 2006, Hcrp., OUFE 15731.
Malcolmia africana (L.) R.Br.

164, 20 vi 2009, Th., OUFE 15732.
Erysimum cuspidatum M.Bieb. DC.

54, 13 iv 2009, Hcrp., OUFE 15733.

E. crassipes Fisch.& C.A.Mey.

75, 28 vi 2008, Hcrp., OUFE 15734.

* Alliaria petiolata (M .Bieb.) Cavara & Grande
88, 24 v 2003, Hcrp., OUFE 12053.
Sisymbrium altissimum L.

281, 17 v 2007, Herp., OUFE 12054.

* S. loeselii L.

147,21 vi 2003, Th., OUFE 15735.
Descurainia sophia (L.) Webber ex Prantl
272,17 v 2008, Th., OUFE 15922.
Arabidopsisthaliana (L.) Heynh.

230, 10 v 2008, Th., OUFE 15736.
Camelina rumelica Velen.

14, 21 vi 2007, Th., OUFE 15737.
CAPPARACEAE

Capparis ovata Desf. var. canescens (Coss.)
Heywood

44, 11 vi 2006, Th., OUFE 15738.
RESEDACEAE

+Reseda lutea L. var. lutea

153, 21 vi 2003, Herp., OUFE 12055.

R. luteola L.

230, 27 v 2005, Herp., OUFE 12056.
CISTACEAE

Cistus creticus L.

33, 10iv 2004, Omni-Medit., Ch., OUFE
12057.

C. salvifoliusL.

74, 24 v 2003, Ch., OUFE 12058.

C. laurifolius L.

149, 04 v 2003, Medit., Ch., OUFE 12059.
Helianthemum nummularium (L.) Mill. subsp.
nummularium

11, 20 vii 2008, Herp., OUFE 15739.

H. canum (L.) Baumg.

114, 18 vii 2004, Ch., OUFE 12060.

H. salicifolium (L.) Mill.

94, 31 v 2003, Medit., Th., OUFE 12061.
Fumana scoparia Pomel

108, 06 v 2005, Medit., Ch., OUFE 12062.
+F. thymifolia (L.) Verl. var. viridis (Ten.)
Boiss.
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101, 12iii 2003, Medit., Ch., OUFE 12063.
VIOLACEAE

Viola odorata L.

132, 15 v 2004, Herp., OUFE 12064.

V. alba Besser subsp. dehnhardtii (Ten.)
Becker

85, 26 iv 2003, Herp., OUFE 12065.

V. siehana Becker

76, 21 v 2005, Herp., OUFE 12066.

V. occulta Lehm.

55, 23iv 2003, Th., OUFE 12067.
POLYGALACEAE

Polygala supina Schrb.

13, 25 vii 2003, Herp., OUFE 12068.

P. anatolica Boiss.&Heldr.

27, 26 vii 2003, Herp., OUFE 12069.

* P.vulgarisL.

232, 15 vi 2003, Euro.-Sib., Herp., OUFE
12070.

PORTULACACEAE

* Portulaca oleraceae L.

68, 05 iix 2005, Ch., OUFE 12071.
CARYOPHYLLACEAE

Arenaria serpyllifolia L.

20, 03 vi 2005, Th., OUFE 12072.
Minuartia hirsuta (M.Bieb.) Hand.-Mazz.
subsp. falcata (Gris) Mattf.

197, 29 v 2004, Herp., OUFE 12073.

M. juniperina (L.) Marie & Petitm.

19, 20 vii 2009, Ch., OUFE 15740.

M. intermedia (Boiss.) Hand.-Mazz.
198, 23 v 2006, Ch., OUFE 15741.

* M. hamata (Hausskn.) Mattf.

110, 10 iv 2003, Ch., OUFE 12074.

M. hybrida (Vill.) Schischk. subsp. vaillantiana

(DC.) Friedr. var. macmeillii Kit Tan & R.Mil.
95, 05 vii 2003, En.-LC., Ch., OUFE 12075.
Stellaria media (L.) Vill. subsp. media
73,10iv 2003, Th., OUFE 12076.

S. holostea L.

113, 10 iv 2003, Euro.-Sib., Herp., OUFE
12077.

Myosoton aquaticum (L.) Moench

106, 29 v 2005, Euro.-Sib., Herp., OUFE 12078.

Cerastium chlorifolium Fisch & Mey.

88, 12 v 2003, Th., OUFE 12079.

C. fontanum Baumg. subsp. triviale

177,16 vi 2009, Th., OUFE 15742.
Holosteum umbellatum L. var. glutinosum
(M.Bieb.) Gay

243, 21 vi 2008, Th., OUFE 15743
Moenchia mantica (L.) Bartl. subsp. mantica
181, 10 v 2004, Th., OUFE 12080.

Sagina apetala Ard.

187, 13 vi 2004, Th., OUFE 12081,
Telephium imperati L. subsp. orientale (Boiss))
Nyman

128, 26 iix 2004, Th., OUFE 12082.

* Dianthus barbatusL.

222, 05 vii 2003, Herp., OUFE 12083.

* D. zonatus Fenzl var. zonatus

247, 09 iix 2003, Herp., OUFE 12084.

D. calocephalus Boiss

314, 08 ix 2003, Herp., OUFE 12085.

D. cibrarius Clementi

108, 18 vii 2008, En.-NT., Herp., OUFE 15744.
+D. giganteus d'Urv

216, 05 vii 20033, Euro.-Sib., Herp., OUFE
12086.

Veleziarigida L.

199, 29 vii 2007, Th., OUFE 15745.
Saponaria glutinosa M.Bieb.

67, 09 vii 2008, Th., OUFE 15746.

S. prostrata Willd. subsp. prostrata

187,14 v 2008, En.-LC., Ir.-Tur., Th., OUFE
15747.

* Gypsophila pilosa Huds.

295, 17 vi 2005, Ir.-Tur., Th., OUFE 12087.
Bolanthus minuartioides (Jaub. & Spach)
Hub.-Mor.

304, 22 vii 2008, Ch., OUFE 15748.
Vaccaria pyramidata Medik. var. grandiflora
(Fisch. ex DC.) Cullen

216, 05 vii 2003, Th., OUFE 12088.
Sileneitalica (L.) Pers.

230, 27 v 2005, Herp., OUFE 12089.

S. sangaria Coode & Cullen

145, 06 ix 2005, En.-VU., Herp., OUFE 12091.
S. otites (L.) Wibel

89, 09 vi 2009, Herp., OUFE 15749.

S. vulgaris (Moench) Garcke var. vulgaris
174, 05 vi 2004, Herp., OUFE 12092.

S. compacta Fischer

51, 26 vii 2003, Th., OUFE 12093.

S. alba (Mill.) Krause subsp. eriocalycina
(Boiss.) Walters

185, 01 iix 2004, Herp., OUFE 12094.

S. dichotoma Ehrh. subsp. dichotoma
114, 18 vii 2004, Herp., OUFE 12095.

S. gallicalL.

1, 02 v 2004, Herp., OUFE 12096.

S. subconica Friv.

316, 12 vii 2003, Th., OUFE 12097.

* S.conoideal L.

46, 22 vi 2003, Herp., OUFE 12090.
Lychnis caronaria (L.) Des.

170, 14 v 2008, Euro.-Sib., Th., OUFE 15750.
Agrostemma githago L.

326, 17 iv 2003, Th., OUFE 12098.
ILLECEBRACEAE

Herniariaincana Lam.

256, 18 v 2003, Th., OUFE 12099.
Paronychia kurdica Boiss. subsp. kurdica var.
kurdica

273, 19 vi 2004, Herp., OUFE 12100.
Scleranthus annuus L. subsp. annuus
193, 26 vi 2008, Th., OUFE 15751.
POLYGONACEAE

Polygonum bistorta L. subsp. bistorta
265, 19 v 2003, Euro.-Sib., Herp., OUFE 12101.
P. amphibium L.

229, 10 v 2004, Herp., OUFE 12102.

P. lapathifolium L.

9, 13ix 2003, Th., OUFE 12103.

P. cognatum C.F.W.Meissn.

288, 24 vii 2009, Herp., OUFE 15752.

P. maritimum L.

291, 04 ix 2003, Th., OUFE 12104.

P. aviculareL.

246, 15 x 2005, Th., OUFE 12105.

P. convolvulus L.

320, 06 ix 2003, Herp., OUFE 12106.
Rumex acetosella L.

259, 29iix 2003, Herp., OUFE 12107.

R. tuberosus L. subsp. tuberosus

306, 01 vi 2003, Crp., OUFE 12108.

R. crispusL.

230, 27 v 2005, Herp., OUFE 12109.

R. conglomeratus Murr.

3, 17 vi 2007, Herp., OUFE 15753.
CHENOPODIACEAE

Beta trigyna Waldst.& Kit.

316, 12 vii 2003, Ch., OUFE 12110.
Chenopodium foliosum (Moench) Aschers.
13, 25 vii 2003, Th., OUFE 12111.

C. album L. subsp. album var. album
200, 10iix 2003, Th., OUFE 12112.
Salsola ruthenica lljin

45, 12 vii 2008, Hcrp., OUFE 15754.
AMARANTHACEAE

Amaranthus retroflexusL.

161, 21 vi 2003, Th., OUFE 12113.
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PHYTOLACCACEAE

+Phytolacca americana L.

70, 27 vii 2003, Nph., OUFE 12114.
TAMARICACEAE

Tamarix smyrnensis Bunge

11, 19 vii 2003, Nph., OUFE 12115.
HYPERICACEAE

Hypericum calycinum L.

210, 17 vi 2005, Herp., OUFE 12116.

H. androsaemum

162, 05 vii 2003, Herp., OUFE 12117.

H. venustum Fenzl

309, 16 vi 2008, Herp., OUFE 15755.

* H. perfoliatum L.

190, 28 vi 2004, Herp., OUFE 12118.

* H. montbretii Spach

161, 21 vi 2003, Herp., OUFE 12119.

H. bithynicum Boiss.

23,18 v 2007, Herp., OUFE 15756.

* H. cerastoides (Spach) Robson

79, 17 iix 2005, Herp., OUFE 12120.
+H. origanifolium Willd.

40, 23iix 2003, Herp., OUFE 12121.

H. avicularifolium Jaub. & Spach subsp.
depilatum (Freyn & Bornm.) Robson var.
depilatum

128, 26 vi 2004, En.-LC., Ir.-Tur., Herp., OUFE
12122.

H. perforatum L.

57, 23iix 2003, Herp., OUFE 12123.
MALVACEAE

* Hibiscustrionum L.

195, 19 iix 2004, Th., OUFE 12124.
Malva sylvestris L.

194, 21 iix 2003, Herp., OUFE 12125.
M. neclegta Wallr.

95, 05 vii 2003, Th., OUFE 12126.
Lavatera punctata All.

23, 04 x 2003, Hcrp., OUFE 12127.
Alcea pallida (Willd.) Waldst. & Kit.
266, 04 ix 2003, Herp., OUFE 12128.

A. apterocarpa (Fenzl) Boiss.

256, 18iix 2008, En.-LC., Hcrp., OUFE 15757.
* Althaea cannabina L.

232, 15 vi 2003, Herp., OUFE 12129.

A. officinalisL.

139, 14 vi 2003, Herp., OUFE 12130.
A.hirsuta L.

47,18 v 2005, Th., OUFE 12131.
TILIACEAE

Tiliarubra DC. subsp. caucasica

1, 26, 07, 2003, Mcph., OUFE 12131.

T. argentea Desf. ex DC.

316, 12 vii 2003, Mcph., OUFE 12132.
LINACEAE

* Linum nodiflorum L.

14, 23ii 2003, Medit., Th., OUFE 12133.
L. trigynum L.

307, 17 iv 2003, Medit., Th., OUFE 12134.
L. hirsutum L. subsp. anatolicum (Boiss.)
Hayek var. anatolicum

181, 10v 2004, En.-LC., Ir.-Tur., Herp., OUFE
12135.

L. tenuifolium L.

328, 19 vi 2004, Medit., Th., OUFE 12136.
L. austriacum L. subsp. austriacum

99, 23 v 2007, Herp., OUFE 15758.

L. bienne Mill.

181, 10 v 2004, Ch., OUFE 12137.
GERANIACEAE

Geranium lucidum L.

76, 21 v 2005, Th., OUFE 12138.

G. purpureum Vill.

60, 30 v 2008, Th., OUFE 15759.

G. robertianum L.

195, 19 iix 2004, Th., OUFE 12139.
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G. dissectum L.

53, 04 v 2003, Th., OUFE 12140.

* G. tuberosum L. subsp. tuberosum
37,23iv 2003, Ir.-Tur., Crp., OUFE 12141.
G. sylvaticum L.

89, 26 vi 2004, Euro.-Sib., Crp., OUFE 12142.
G. asphodeloides Burm.f. subsp. asphodeloides
20, 03 vi 2005, Crp., OUFE 12143.

G. pyrenaicum Burm.f.

91, 19 vi 2004, Euxine, Crp., OUFE 12144.
Erodium ciconium (L.) L'Hér. ex Ait.

26, 10 v 2007, Th., OUFE 15760.

E. cicutarium (L.) L'Hér. subsp. cicutarium
90, 23iii 2003, Th., OUFE 12145.
OXALIDACEAE

Oxalisacetosella L.

20, 10iv 2003, Th., OUFE 12146.
ZYGOPHYLACEAE

Tribulus terrestris L.

297, 01 vi 2003, Th., OUFE 12147.
Peganum harmala L.

204, 24 v 2003, Herp., OUFE 12148.
RUTACEAE

Ruta montana (L.) L.

81, 19 vi 2008, Herp., OUFE 15761.
Haplophyllum thesioides (Fisch. ex DC.)
G.Don

21, 15 vi 2009, Herp., OUFE 15762.

* DictamnusalbusL.

197, 29 v 2004, Ch., OUFE 12149.
SIMAROUBACEAE

* Ailanthus altissima (Mill.) Swingle

237, 13 v 2005, Mcph., OUFE 15703
ACERACEAE

Acer platonoidesL.

238, 06 v 2004, Euro.-Sib., Mcph., OUFE
12150.

A. campstre L. subsp. campestre

184, 10 v 2005, Euro.-Sib., Mcph., OUFE
12151.

VITACEAE

Vitisvinifera L.

39, 03 v 2003, Nph., OUFE 12152.
RHAMNACEAE

Paliurus spina-cristi Mill.

235, 20iii 2004, Mcph., OUFE 12152.
Frangula alnus Mill. subsp. alnus

75, 13 vi 2004, Mcph., OUFE 12153.
Rhamnus thymifolius Bornm.

323, 22 vii 2007, En.-LC., Mcph., OUFE 15923.

AQUIFOLIACEAE

Ilex colchica Pojark.

316, 19 vi 2004, Euxine, Nph., OUFE 12154.
ANACARDIACEAE

Rhus coriaria L.

18, 22 v 2007, Mcph., OUFE 15763.

Pistacia terebithus L. subsp. palestina (Boiss.)
Engler

190, 28 vii 2004, Mcph., OUFE 12155.
CELASTRACEAE

Euonymus verrucosus Scop.

73, 02iix 2005, Mcph., OUFE 12156.

E. latifolius (L.) Mill. subsp. latifolius
272,13 v 2005, Euro.-Sib., Mcph., OUFE
12157.

FABACEAE

Sophora alopecuroides L. var. alopecuroides
306, 01 vi 2003, Crp., OUFE 12158.
Chamaecytisus hirsutus (L.) Link

280, 19 v 2003, Ch., OUFE 12159.

C. supinus (L.) Link

293, 17 vi 2005, Ch., OUFE 12160.

* C.austriacus (L.) Link

205, 06 v 2005, Euro.-Sib., Ch., OUFE 12161.
C. pygmaeus (Willd.) Rothm.

100, 26 vii 2004, Euro.-Sib., Th., OUFE 12162.
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Genistatinctoria L.

186, 18 v 2003, Euro.-Sib., Nph., OUFE 12163,
G. lydia Boiss. var. lydia

149, 04 v 2003, Medit., Ch., OUFE 12164.

G. aucheri Boiss.

311, 20 v 2007, En.-LC., Ch., OUFE 15764.

* Spartium. junceum L.

206, 31 v 2003, Medit., Ch., OUFE 12165.
Lotononis genistoides (Fenzl) Benth.

121, 11 v 2008, Hcrp., OUFE 15765.

Robinia pseudoacacia L.

297, 01 vi 2003, Mcph., OUFE 12166.
Galega officinalisL.

320, 19 vi 2004, Euro.-Sib., Herp., OUFE
12167.

Coluteacilicica Boiss. & Bal.

236, 29 vi 2003, Nph., OUFE 12168.
Astragalus hamosus L.

14,29 v 2008, Th., OUFE 15766.

A. glycyphyllos L. subsp. glycyphyllos

42,24 v 2003, Euro.-Sib., Herp., OUFE 12169.
A. micropterus Fischer

121, 28 v 2007, En.-LC., Herp., OUFE 15767.
A. andrachneifolius Fenzl

132, 15 v 2004, Herp., OUFE 12170.

A. brachypterus Fischer

147,21 vi 2003, Ir.-Tur., Herp., OUFE 12171.
A. ponticus Pall.

74, 24 v 2003, Herp., OUFE 12172.

A. macrocephalus Willd.

54, 14 iv 2006, Herp., OUFE 15768.

A. lydius Boiss.

255,14 v 2008, En.-LC., Ir.-Tur., Herp., OUFE
15769.

* A. onobrychisL.

104, 01 vi 2003, Herp., OUFE 12173.

* A, hirsutus Vahl.

136, 15 vi 2003, En.-LC., Herp., OUFE 12174,
A. campylosema Boiss. subsp. atropurpureus
(Boiss.) D.W.Chamb.

148, 25v 2003, En.-LC., Ir.-Tur., Herp., OUFE
12175.

A. angustifolius Lam. subsp. angustifolius
171, 12 vi 2007, Ch., OUFE 15770.

A. vulnerariae DC.

187, 13 vi 2004, En.-LC., Ch., OUFE 12176.
Glycyrrhiza glabra L.

131, 20 vi 2008, Herp., OUFE 15771.
Psoralea bituminosa L.

51, 26 vii 2003, Medit., Herp., OUFE 12177.
Vicia cassubica L.

291, 04 ix 2003, Euro.-Sib., Herp., OUFE
12178.

V. cracca L. subsp. cracca

329, 19 vi 2004, Euro.-Sib., Herp., OUFE
12179.

subsp. stenophylla V.

11, 19 vii 2003, Herp., OUFE 12180.

V. villosa Roth. subsp. villosa

163, 31 v 2003, Th., OUFE 12184.

subsp. eriocarpa (Hausskn.) P.W.Ball.
252,29 v 2004, Th., OUFE 12185.

V. ervilia (L.) Willd.

56, 14 v 2008, Th., OUFE 15772.

* V. tetrasperma (L.) Schreb.

23, 03 vi 2005, Th., OUFE 12183.

V. hirsuta (L.) SF.Gray

259, 10 v 2004, Th., OUFE 12186.

V. peregrinalL.

89, 23 vi 2006, Th., OUFE 15773.

V. pannonica Crantz

166, 14 v 2008, Th., OUFE 15774.

* V. hybrida L.

40, 23iix 2003, Herp., OUFE 12181.

V. grandiflora Scop.

72,12 v 2007, Th., OUFE 15775.

Onur KOYUNCU et al., Vascular Plant Diversity in Geyve Gorge (Sakarya/Turkey) and its Environs



114

* V. sativa L. subsp. sativa

126, 04 vii 2004, Th., OUFE 12182.

V.fabal.

43, 10 vi 2005, Th., OUFE 12187.

Lathyrus aureus (Steven) Barandza

13, 25 vii 2003, Euxine, Ch., OUFE 12188.

L. venetus (Mill.) Wohlf.

327, 26 vii 2003, Euro.-Sib., Ch., OUFE 12189.
L. digitatus (M.Bieb.) Fiori

294, 19 v 2003, E. Medit., Herp., OUFE 12190.
L. pratensisL.

127,29 vi 2003, Euro.-Sib., Herp., OUFE
12200.

L. laxiflorus (Desf.) O.Kuntze subsp. laxiflorus
58, 27 vii 2003, E. Medit., Herp., OUFE 12201.
L. undulatus Boiss.

192, 22 v 2004, En.-VU., Herp., OUFE 12202.
*L.ciceral.

153, 21 vi 2004, Th., OUFE 12203.
L.sativusL.

14, 17 v 2008, Th., OUFE 15776.

L. clymenum L.

147, 21 vi 2003, Th., OUFE 12204.

* L. nissolia L.

49, 21 vi 2005, Th., OUFE:12205.

L. aphacal. var. biflorus Post

232, 15 vi 2003, E. Medit., Th., OUFE 12206.
* Pisum sativum L. subsp. elatius (M.Bieb.)
Aschers. & Graebn. var. elatius

399, 03 v 2003, Th., OUFE 12207.

* Ononispusilla L.

128, 26 vi 2004, Medit.,Ch., OUFE 12208.

O. arvensisL.

165, 29 vi 2003, Euro.-Sib., Ch., OUFE 122009.
O. spinosa L. subsp. leiosperma (Boiss.) Sirz.
256, 18 v 2003, Herp., OUFE 12210.
Trifolium repensL. var. repens

170, 21 vi 2003, Ch., OUFE 12211.

T. hybridum L. var. hybridum

43, 10 vi 2005, Hcrp., OUFE 12212.

T. rytidosemium  (Boiss) Sirz.
rytidosemium

323, 05 vii 2003, Herp., OUFE 12213.
T. campestre Schreb.

298, 13v 2003, Th., OUFE 12214.

T. resupinatum L. var. resupinatum
210, 17 vi 2005, Th., OUFE 12215.

T. pratense L. var. pratens

71, 05iix 2005, Herp., OUFE 12217.
T. medium L. var. medium

189, 01 v 2004, Th., OUFE 12216.

T. ochroleucum Huds.

268, 27 v 2009, Th., OUFE 15777.

T. pannonicum Jacg. subsp. elongatum (Willd.)
Zoh.

56, 26 vii 2003, En.-LC., Herp., OUFE 12218.
T. hirtum All.

115, 06 v 2005, Medit., Th., OUFE 12219.

T. arvense L. subsp. arvense

340, 21 v 2005, Th., OUFE 12220.

T. angustifolium L. var. angustifolium

260, 19 v 2003, Th., OUFE 12221.

* T. purpureum Lois. var. purpureum

280, 19 v 2003, E. Medit., Th., OUFE 12222,
T. constantinopolitanum Ser.

331, 26 vii 2003, Th., OUFE 12223.

T. echinatum M .Bieb.

229, 10 v 2004, E. Medit., Th., OUFE 12224,
Melilotus officinalis (L.) Pall.

170, 21 vi 2003, E. Medit., Th., OUFE 12225.
Trigonella cretica (L.) Boiss.

239, 18 v 2009, En.-NT., Th., OUFE 15778.

T. lunata Boiss.

67,09 v 2008, Th., OUFE 15779.

* T. spruneria Boiss. var. spruneria

91, 19 vi 2004, Ir.-Tur., Th., OUFE 12226.

var.
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T. monantha C.A.Mey. subsp. monantha
138, 19 v 2009, Th., OUFE 15780

Medicago orbicularis (L.) Bartalini

111, 18 vi 2009, Th., OUFE 15781.

M. lupulina L.

121, 03 vii 2004, Herp., OUFE 12227.

M. sativa L. subsp. sativa

222, 05 vii 2003, Herp., OUFE 12228.

* M. falcataL.

278, 17 vi 2005, Herp., OUFE 12229.

M. minima (L.) Bart. var. minima

255, 28 v 2009, Th., OUFE 15782.

M. marinalL.

213, 19 vi 2004, Th., OUFE 12230.

* M. rigidula (L.) All. var. rigidula

142, 07 vi 2003, Th., OUFE 12231.
*Dorycnium graecum (L.) Ser.

104, 01 vi 2003, Medit., Herp., OUFE 12232.
+D. pentaphyllum Scop. subsp. anatolicum
(Boiss.) Gams

254, 17 vii 2004, Ir.-Tur., Ch., OUFE 12233.
subsp. herbaceum (Vill.) Rouy

76, 23 vi 2004, Ir.-Tur., Ch., OUFE 12234.
LotusangustissimusL.

294, 19 v 2003, Ch., OUFE 12235.
L. palustrisWilld.

230, 27 v 2005, Ch., OUFE 12236.
L. corniculatus L. subsp. corniculatus
160, 08 vi 2003, Herp., OUFE 12237.
L. aegaeus (Gris) Boiss.

83, 26 vii 2003, Hcrp., OUFE 12238.
L. maritimusL.

95, 05 vii 2003, Herp., OUFE 12239.
CoronillavariaL.

27, 26 vii 2003, Ch., OUFE 12240.
Hippocrepis unisiliquosa L.
unisiliquosa

299, 20 vi 2009, Ch., OUFE 15783.
Hedysarum varium Willd.

38, 22 vi 2003, Ir.-Tur., Ch., OUFE 12241.
Onobrychis caput-galli (L.) Lam.

188, 29 v 2008, Ch., OUFE 15784.

O. armena Boiss. & Huet

73,11 v 2008, En.-LC., Ch., OUFE 15785.

* O. hypargyrea Boiss.

216, 05 vii 2003, Ch., OUFE 12242.

O. oxyodonta Boiss.

322, 19 vi 2004, Herp., OUFE 12243.

Alhagi pseudoalhagi (M.Bieb.) Desv.

293, 17 vi 2005, Ir.-Tur., Ch., OUFE 12244.
ROSACEAE

Spireacrenata L.

258, 10 v 2004, Ch., OUFE 12245.
Laurocerasus officinalis Roem.

74, 24 v 2003, Nph., OUFE 12246.

Prunus spinosa L.

148, 25 v 2003, Euro.-Sib., Mcph., OUFE
12247.

P. x domestica L.

260, 19 v 2003, Mcph., OUFE 12248, Kltdr.
Cerasusavium (L.) Moench

270, 23 iv 2004, Mcph., OUFE 12249.
Amygdalus communisL.

317, 19 iv 2003, Mcph., OUFE 12250.
Filipendula vulgaris Moench

229, 10 v 2004, Euro.-Sib., Herp., OUFE 12251.
Rubuscaesius L.

227, 04 ix 2003, Nph., OUFE 12252.

R. sanctus Schreb.

37, 06 ix 2005, Nph., OUFE 12253.

R. discolor Weihe & Nees.

123, 12 x 2003, Nph., OUFE 12254.

R. canescens DC. var. canescens

66, 04 x 2003, Nph., OUFE 12255.
Potentilla astracanica Jacq.

65, 26 vii 2007, Herp., OUFE 15786.

subsp.

*P.rectal.

214, 30 v 2004, Herp., OUFE 12256.
P.reptansL.

328, 19 vi 2004, Herp., OUFE 12257.

P. micrantha Ramond ex DC.

307, 10 iv 2004, Herp., OUFE 12258.
Fragariavesca L.

14, 23 iv 2003, Herp., OUFE 12259.
Geum urbanum L.

148, 25 v 2003, Crp., OUFE 12260.
Agrimonia. eupatoria L.

80, 26 vii 2003, Euro.-Sib., Crp., OUFE 12261.
* Sanguisorba minor Scop. subsp. muricata
(Spach.) Brig.

58, 27 vii 2003, Herp., OUFE 12262.
Alchemilla erythropoda Juz.

232, 12 vii 2008, Crp., OUFE 15787.
Rosa foetida J. Herrm.

77,25 v 2008, Nph., OUFE 15788.

R. pulverulenta M.Bieb.

206, 31 v 2003, Nph., OUFE 12263.

R. horrida Fischer

328, 19 vi 2004, Nph., OUFE 12264.

R. caninalL.

8, 04 x 2005, Nph., OUFE 12265.
Pyracantha coccinea Roem.

12, 04 x 2005, Nph., OUFE 12266.
Crataegus monogyna Jacg. subsp. azarelle
(Gris.) Franco

239, 11 x 2004, Mcph., OUFE 12267.

C. microphylla C.Koch

126, 04 ix 2003, Mcph., OUFE 12268.
Sorbus domestica L.

97, 25 x 2003, Euro.-Sib., Mcph., OUFE 12269.
S.torminalis(L.) Crantz var. torminalis
337, 23iix 2003, Mcph., OUFE 12270.
Cydonia oblonga Mill.

35, 13iv 2003, Mcph., OUFE 12271.
Malus sylvestris Mill. subsp. orientalis
(Udlitzk.) Browicz var. orientalis

103, 10 vi 2004, Mcph., OUFE 12272.
Pyrus communis L. subsp. communis
105, 10 vi 2004, Ir.-Tur., Mcph., OUFE 12273.
MYRTACEAE

Myrtus communis L. subsp. communis
262, 10 v 2003, Medit., Mcph., OUFE 12274.
PUNICACEAE

Punica granatum L.

120, 13 vi 2008, Mcph., OUFE 15789.
LYTHRACEAE

Lythrum salicaria L.

227, 04 ix 2005, Euro.-Sib., Herp., OUFE
12275.

ONAGRACEAE

Epilobium angustifolium L.

25, 01 ix 2005, Crp., OUFE 12276.

E. hirsutum L.

337, 23 vii 2003, Crp., OUFE 12277.

E. parviflorum Schreb.

259, 29iix 2003, Crp., OUFE 12278.
CUCURBITACEAE

Ecballium elaterium (L.) A.Rich.

103, 10 vi 2003, Medit., Th., OUFE 12279.
CACTACEAE

* Opuntia ficus-indica (L.) Mill.

307, 19 vi 2004, Ch., OUFE 12280.
CRASSULACEAE

Umbilicus erectus DC.

141, 17 v 2008, Ch., OUFE 15790.

* Sedum acrelL.

17, 19 vi 2004, Ch., OUFE 12281.
S.album L.

331, 26 vii 2003, Ch., OUFE 12282.

S. sempervivoides M.Bieb.

322, 14 v 2008, Ch.,OUFE 15791.

S. hispanicum L. var. hispanicum
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281, 21 v 2009, Th., OUFE 15792.

S. pallidum M.Bieb. var. bithynicum (Boiss.)
D.W.Chamb.

59, 21 vi 2003, Euxine, Ch., OUFE 12283.
SAXIFRAGACEAE

Saxifraga rotundifolia L.

254, 17 iv 2004, Euro.-Sib., Ch., OUFE 12284.
APIACEAE

Sanicula europaeaL.

168, 21 vii 2008, Herp., OUFE 15793.
Astrantia maxima Pall. subsp. maxima
333, 11 vi 2009, Hcerp., OUFE 15794.
Eryngium giganteum M.Bieb.

247, 09 iix 2003, Euxine, Herp., OUFE 12285.
E. creticum Lam.

25, 14 ix 2003, Medit., Herp., OUFE 12286.
+E. bithynicum Boiss.

23,03 vi 2003, En.-LC,, Ir.-Tur., Herp., OUFE
12287.

* E. campestre L. var. campestre

320, 06 ix 2004, Herp., OUFE 12288.
Echinophora tournefortii Jaub. & Sapch
239, 22ix 2008, Ir.-Tur., Herp., OUFE 15795.
E. tenuifolia L.

18, 19 vi 2004, Herp., OUFE 12289.
Chaerophyllum byzantinum Boiss.

247, 09 iix 2003, Euxine, Herp., OUFE 12290.
Anthriscus nemorosa (M.Bieb.) Spreng.
138, 28 iix 2003, Ch., OUFE 12291.

A. caucalis M .Bieb.

183, 23 iix 2003, Ch., OUFE 12292.
Scandix stellata Banks & Sol.

215, 18 ix 2005, Th., OUFE 12293.

S. iberica M.Bieb.

139, 14 vi 2003, Th., OUFE 12294.

S. pecten-veneris L.

259, 29iix 2004, Th., OUFE 12295.

Bifora radians M.Bieb.

54, 20 vi 2004, Th., OUFE 12296,
Smyrnium perfoliatum L.

110, 09 iix 2003, Herp., OUFE 12297.
Bunium microcarpum (Boiss,) Freyn subsp.
bourgaei (Boiss.) Hedge & Lamond

324, 17 vii 2007, Herp., OUFE 15796.
Pimpinella anisum L.

209, 20 vii 2008, Herp., OUFE 15797.

* P. lithophila Schischk.

15, 01 ix 2005, Herp., OUFE 12298.

Berula erecta (Huds.) Coville

24, 25 vii 2003, Herp., OUFE 12299.
Crithmum maritimum L.

327, 26 vii 2003, Herp., OUFE 12300.
Seseli tortuosum L.

313, 18iix 2008, Ch., OUFE 15798.
Oenanthe pimpinelloidesL.

200, 10iix 2003, Ch., OUFE 12301.

O. silaifolia M.Bieb.

146, 28 iix 2004, Ch., OUFE 12302.
Foeniculum vulgare Mill.

38, 22 vi 2003, Hcrp., OUFE 12303.
Anethum graveolensL.

51, 16 vii 2008, Herp., OUFE 15799.
Conium maculatum L.

105, 10 vi 2004, Herp., OUFE 12304.
Bupleurum rotundiflorum L.

247, 09iix 2003, Th., OUFE 12305.

B. odontites L.

181, 17 vi 2005, Th., OUFE 12306.

B. flavum Forssk.

255, 19 vii 2007, Th., OUFE 15800.

B. falcatum L.

41, 23 vi 2008, Th., OUFE 15801.

Apium graveolensL.

273, 19 vi 2003, Th., OUFE 12307.

* A.nodiflorum (L.) Lag.

221,16 iix 2004, Th., OUFE 12308.
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Ammi majusL.

27,30 vi 2009, Th., OUFE 15802.

Falcaria vulgaris Bernh.

340, 21 vii 2009, Herp., OUFE 15803.
Angelica sylvestrisL.

107, 11 vii 2008, Herp., OUFE 15804

* Ferula communis L. subsp. communis
120, 04 vii 2004, Medit., Herp., OUFE 12309.
Opopanax hispidus Griseb

230, 14 vi 2009, Herp., OUFE 15805.
Peucedanum obtusifolium Sm.

162, 05 vii 2005, Herp., OUFE 12310.
Pastinaca sativa L.

200, 20 vi 2006, Herp., OUFE 15806.
Malabaila secacul Banks & Sol.

30, 20 v 2008, Herp., OUFE 15807.
Heracleum platytaenium Boiss.

09, 20 vi 2009, Herp., OUFE 15808.
Tordylium maximum L.

86, 23ix 2003, Herp., OUFE 12311.

Laser trilobum (L.) Borkh.

174, 05 vi 2004, Herp., OUFE 12312.
Torilisarvensis (Huds.) Link subsp. arvensis
231, 14 ix 2003, Th., OUFE 12313.

T. leptophylla (L.) Rchb.

307, 18 vii 2006, Th., OUFE 15809.
CaucalisplatycarposL.

277, 29iix 2003, Th., OUFE 12314.
Turgenia latifolia (L.) Hoffm.

114, 18 vii 2004, Th., OUFE 12315.

Orlaya daucoides (L.) Greuter

70, 13 vi 2009, Th., OUFE 15810.
Daucuscarota L.

42, 24 v 2003, Herp., OUFE 12316.

D. guttatus Sm.

239, 12 vii 2007, Herp., OUFE 15811.
Artedia squamata L.

79, 29 vi 2003, Th., OUFE 12317.
RUBIACEAE

Crucianella latifolia L.

314, 19 vi 2004, Medit., Herp., OUFE 12728.
Asperula lilaciflora Boiss. subsp. phrygia
(Bornm.) Schénb.-Tem.

54, 20 vi 2004, En.-LC., Herp., OUFE 12729.
A. pestalozzae Boiss.

121, 16 v 2007, En.-LC., Th., OUFE 15870.
A.arvensisL.

77,29 vi 2003, Medit., Th., OUFE 12730.
Galium odoratum (L.) Scop.

64, 24 v 2003, Crp., OUFE 12731.

G.rivale (Sibth. & Sm.) Griseb.

110, 18 v 2009, Th., OUFE 15871.

G. elongatum C.Presl

338, 21 v 2005, Th., OUFE 12732.

G. verum L. subsp. verum

3, 27 vii 2003, Euro.-Sib., Ch., OUFE 12733.
+G. fissurense Ehrend. & Schénb.-Tem

185, 18 v 2003, En.-LC., Euxine, Th., OUFE
12734.

G. tricornutum Dandy

26, 02 v 2004, Medit., Th., OUFE 12735.

G. tenuissimum M .Bieb. subsp. trichophorum
(Kar. & Kir.) Ehrend

280, 19 v 2003, Ir.-Tur., Th., OUFE 12736.
Callipeltis cucullaris (L.) DC.

119, 21 v 2007, Ir.-Tur., Th., OUFE 15872.
Cruciata taurica (Pall. ex Willd.) Ehrend.
119, 03 vii 2004, Ir.-Tur., Herp., OUFE 12737.
Rubia peregrina L.

71,19 v 2007, Herp., OUFE 15924.

* R. tinctorium L.

204, 24 v 2003, Ir.-Tur., Herp., OUFE 12738.
ARALIACEAE

Hedera helix L.

2,19 v 2005, Mcph., OUFE 12318.

H. colchica (C.Koch) C.Koch
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26, 10 iv 2004, Euxine, Mcph., OUFE 12319.
CORNACEAE

Cornus sanguinea L. australis (C.A.Mey.) Jav
311, 17 iv 2003, Mcph., OUFE 12320.
C.masL.

26, 02 v 2004, Mcph., OUFE 12321.
CAPRIFOLIACEAE

Sambucus ebulus L.

67, 17 iv 2004, Euro.-Sib., Herp., OUFE 12322.
S. nigralL.

70, 27 iix 2003, Euro.-Sib., Mcph., OUFE
12323.

Viburnum lantana L.

75, 13 vi 2004, Euro.-Sib., Herp., OUFE 12324.
V.opulusL.

272, 09 iix 2003, Euro.-Sib., Mcph., OUFE
12325.

Lonicera etrusca Santi var. etrusca

217, 13 v 2005, Ch., OUFE 12326.

VAL ERIANACEAE

Valeriana officinalis L.

19, 17 vii 2004, Herp., OUFE 12327.

V. dioscoridis Sm.

54, 09 iix 2003, Euro.-Sib., Crp., OUFE 12328.
Centranthus longiflorus Steven subsp.
longiflorus

57, 23iix 2003, Ir.-Tur., Crp., OUFE 12329.
C. alcitrapa (L.) Dufr.

9, 13ix 2003, Medit., Crp., OUFE 12330.
Valerianella echinata (L.) DC.

18, 24 vii 2008, Th., OUFE 15812.

* V. carinata Lois

57, 23iix 2003, Th., OUFE 12331.

* V. coronata (L.) DC.

6, 27 vii 2003, Th., OUFE 12332.

V. vesicaria (L.) Moench

40, 19 vii 2006, Th., OUFE 15813.
MORINACEAE

*Morina persica L. var. persica

137,07 vi 2003, Ir.-Tur., Herp., OUFE 12333.
DIPSACACEAE

Dipsacus lacinatus L.

118, 29 v 2004, Herp., OUFE 12334.
Cephalaria transsylvanica (L.) Schrad.

159, 18 v 2003, LC., Th., OUFE 12335.

C. syriaca (L.) Schrad.

335, 21 v 2005, Th., OUFE 12336.

Knautia orientalis L.

146, 22 vii 2009, Herp., OUFE 15814.

K. degenii Borbéas ex Formanek

55, 19 vi 2004, En.-LC., Herp., OUFE 12337.
+Scabiosa columbalaria L. subsp. ochroleuca
(L.) Celak var. webbiana (D.Don) Matthews
22, 19 vi 2004, Herp., OUFE 12338.

S. atropurpurea L. subsp. maritima (L.)
Schreb.

332, 25iix 2005, Herp., OUFE 12339.

S. argenteal.

273, 19 vi 2004, Herp., OUFE 12340.

* S. micrantha Desf.

20,03 vi 2005, Th., OUFE 12341.
ASTERACEAE

Bidenstripartita L.

53, 04 v 2003, Th., OUFE 12342.

Xanthium spinosum L.

322, 19 vi 2004, Th., OUFE 12343.

X. strumarium L. subsp. strumarium

328, 19 vi 2004, Th., OUFE 12343.

Telekia speciosa (Schreb.) Baumg.

8, 27 vii 2003, Th., OUFE 12344,
+Asteriscus aquaticus (L.) Less.

100, 25 vii 2004, Th., OUFE 12345.

Pallenis spinosa (L.) Cass.

121,06 v 2005, Th., OUFE 12346.

Inula salicina L.

157, 28 iix 2004, Crp., OUFE 12347.
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|. oculus-christi L.

160, 08 vi 2003, Crp., OUFE:12348.

|. graveolens (L.) Desf.

59, 21 vi 2003, Medit., Crp., OUFE 12349.
Pulicaria dysenterica (L.) Bernh.

236, 29 vi 2003, Crp., OUFE 12350.
Helichrysum graveolens (M.Bieb.) Sweet
174, 18 vi 2008, Crp., OUFE 15815.

H. plicatum DC. subsp. plicatum

292, 26 vi 2005, Herp., OUFE 12351.

H. arenarium (L.) Moench subsp. aucheri
Boiss.

210, 17 vi 2005, En.-LC,, Ir.-Tur., Ch., OUFE
12352.

Gnaphalium sylvaticum L.

128, 26 vi 2004, Euro.-Sib., Herp., OUFE
12353.

Filago vulgaris Lam.

172, 29 vi 2003, Th., OUFE 12354.

F. eriocephala Guss.

147, 21 vi 2003, Th., OUFE 12355.

* F. pyramidata L.

11, 19 vii 2003, Th., OUFE 12356.

* F, arvensisL.

25, 01ix 2005, Th., OUFE 12357.

Solidago virgaurea L. subsp. virgaurea

295, 17 vi 2005, Euro.-Sib., Herp., OUFE
12358.

Erigeron acer L.subsp. acer

302, 29 iix 2003, Herp., OUFE 12359.
Conyza canadensis (L.) Cronquist

236, 29 vi 2003, Th., OUFE 12360.
BellisperennisL.

206, 31 v 2003, Euro.-Sib., Herp., OUFE 12361.
Doronicum orientale Hoffm.

210, 17 vi 2005, Crp., OUFE 12362.

D. bithynicum J.R.Edm. subsp. bithynicum
24, 25 vii 2003, En.-L C., Euxine, Crp., OUFE
12363.

Senecio aquaticus Hill subsp. erraticus
(Bertal.) Matthews

127, 25 vii 2003, Euro.-Sib., Th., OUFE 12364.
S.vulgarisL.

299, 14 vii 2007, Th., OUFE 15816.

S. vernalis Waldst. & Kit.

102, 13 vi 2004, Th., OUFE 12365.

Tussilago farfara L.

55, 23 iv 2003, Euro.-Sib., Crp., OUFE 12366.
Petasites hybridus (L.) G.Gaertn., B.Mey. &
Scherb.

257, 22 v 2004, Euro.-Sib., Th., OUFE 12367.
* Calendula arvensis (Vaill.) L.

162, 05 vii 2003, Th., OUFE 12368.
Eupatorium cannabinum L.

83, 26 vii 2003, Euro.-Sib., Ch., OUFE 12369.
Anthemiscretica L. subsp. pontica (Willd.)
Grierson

182, 17 vi 2005, Ir.-Tur., Herp., OUFE 12370,
A.cotulaL.

34, 26 vii 2003, Herp., OUFE 12371.

* A.tinctoria L. var. tinctoria

22, 19 vi 2004, E. Medit., Herp., OUFE 12372.
* A, altissimalL.

278, 17 vi 2005, Herp., OUFE 12373.

* A. austriaca Jacq.

80, 26 vii 2003, Herp., OUFE 12374.
Achillea wilhelmsii C.Koch

122, 19 vii 2006, Herp., OUFE 15817.

A. millefolium L. subsp. millefolium

105, 10 v 2003, Euro.-Sib., Herp., OUFE 12375.
A. setacea Waldst. & Kit

262, 10 v 2003, Euro.-Sib., Herp., OUFE 12376.
A. nobilisL. subsp. neilreichii (A.Kern.)
Formének

149, 29 v 2004, Euro.-Sib., Herp., OUFE 12377.
* A. coarctata Poir.
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185, 01 iix 2004, Herp., OUFE 12378.

* A. biebersteinii Afan.

126, 04 vii 2004, Ir.-Tur., Herp., OUFE 12379.
* Santolina chamaecyparissusL.

171, 20 vi 2004, W. Medit., Ch., OUFE 12380.
Otanthus maritimus (L.) Hoffmanns. & Link
97, 29iix 2003, Herp., OUFE 12381.
Tanacetum parthenium (L.) Sch.-Bip.

337, 23iix 2003, Herp., OUFE 12382.

* T.vulgareL.

276, 28 vi 2003, Herp., OUFE 12383.
Tripleurespermum sevanense (Manden.)
Pobed.

103, 10 vi 2004, Crp., OUFE 12384.

T. decipiens (Fisch. & C.A.Mey.) Bornm.
142, 07 vi 2003, Herp., OUFE 12385.
Artemisia absinthium L.

125, 29 iix 2003, Herp., OUFE 12386.
Arctium minus (Hill) Bernh. subsp. minus
161, 21 vi 2003, Euro.-Sib., Herp., OUFE
12387.

Onopordum tauricum Willd.

260, 19 v 2003, Euro.-Sib., Herp., OUFE 12388.

* O. acanthium L.

320, 06 ix 2003, Herp., OUFE 12389.
Cirsium ligulare Boiss.

34, 26 vii 2003, Herp., OUFE 12390.
C.italicum (Savi) DC.

201, 06 ix 2004, Herp., OUFE 12391.

C. vulgare(Savi) Ten.

79, 29 vi 2003, Herp., OUFE 12392,

C. hypoleucum DC.

309, 03 x 2004, Euxine, Herp., OUFE 12393.
C. creticum (Lam.) d' Urz. subsp. creticum
254, 17 vii 2004, E. Medit., Herp., OUFE
12394.

C. arvense (L.) Scop. subsp. vestitum (Wimmer
& Grab.) Petrak

148, 25 v 2003, Herp., OUFE 12395.

* Picnomon acarna (L.) Cass.

320, 06 ix 2003, Medit., Th., OUFE 12396.
Carduus nutans L. sensu lato

312, 30 iix 2003, Herp., OUFE 12397.

C. acanthoides L. subsp. acanthoides

333, 25iix 2005, Herp., OUFE 12398.

C. pycnocephalus L. subsp. pycnocephalus
55, 19 vi 2004, Th., OUFE 12399.

Tyrimnus leucographus (L.) Cass.

51, 26 vii 2003, Medit., Th., OUFE 12400.
Jurinea consanguinea DC.

172, 29 vi 2003, Herp., OUFE 12401.

J. kilaea Azn.

173, 28 iix 2004, Euxine, Th., OUFE 12402.
J. pontica Hausskn. & Freyn ex Hausskn.
223, 05 vii 2003, En.-LC., Ir.-Tur., Herp.,
OUFE 12403.

Acroptilon repens(L.) DC.

333, 08 vi 2008, Herp., OUFE 15818.
Centaurea kilaea Boiss.

157, 28iix 2004, En.-EN., Herp., OUFE 12404,
C.virgata Lam.

181, 27 ix 2003, Ch., OUFE 12405.

C. diffusa Lam.

234,23 iix 2007, Ch., OUFE 15819.

C. thracica (Janka) Janka ex Gugler.

96, 17 vii 2009, Ch., OUFE 15820.

C. solstitialis L. subsp. solstitialis

187, 01 iix 2004, E. Medit., Th., OUFE 12406.
C. iberica Trevir

108, 10 vi 2004, Th., OUFE 12407.

C. urvillei DC. subsp. urvillei

8, 27 vii 2003, E. Medit., Herp., OUFE 12408.
subsp. stepposa Wagenitz

86, 26 iv 2003, Ir.-Tur., Herp., OUFE 12409.
C. carduiformis DC. subsp. carduiformisvar.
carduiformis

94, 29 iix 2003, Herp., OUFE 12410.

C. triumfettii All.

335, 05 vii 2003, Herp., OUFE 12411.

C. depressa M .Bieb.

257, 17 vii 2004, Th., OUFE 12412.

* C.cyanusL.

153, 22 vi 2003, Th., OUFE 12413.

* Crupina crupinastrum Vis.

82, 26 vi 2004, Th., OUFE 12414.

Cnicus benedictus L. var. kotschyi Boiss.

99, 13ix 2003, Th., OUFE 12415.

* Carthamus lanatus L.

295, 17 vi 2005, Th., OUFE 12416.

* C. dentatus Vahl

192, 28 ix 2003, Th., OUFE 12417.
CarlinavulgarisL.

88, 23iix 2003, Herp., OUFE:12418.

C. intermedia Schur

109, 15 x 2005, Herp., OUFE 12419.
+Xeranthemum annuum L.

42, 10 vi 2005, Th., OUFE 12420.

* Echinopsritro L.

301, 29iix 2003, Herp., OUFE 12421.

E. microcephalus Sibth. & Sm.

86, 23 iix 2003, Medit., Herp., OUFE 12422.
* E. viscosus DC. subsp. viscosus

99, 13ix 2003, E. Medit., Herp., OUFE 12423.
Scolymus hispanicus L.

330, 25iix 2005, Medit., Herp., OUFE 12424,
Cichorium intybusL.

225, 15iix 2004, Herp., OUFE 12425.
Tolpis barbata (L.) Gaertn.

80, 26 vii 2003, Herp., OUFE 12426.
Koelpinialinearis Pall.

56, 10 iix 2008, Hcrp., OUFE 15821.

* Scorzonera lacinata L. subsp. lacinata

57, 23iix 2003, Th., OUFE 12427.

S. cana (C.A.Mey.) Hoffm. var. cana

210, 17 vi 2005, Herp., OUFE 12428.
Tragopogon porrifolius L. subsp. longirostris
(Sch.Bip.) Greuter

154, 28 iix 2004, Herp., OUFE 12429.

T. dubius Scop.

263, 29iix 2003, Herp., OUFE 12430.
Hypochoerisradicata L.

165, 29 vi 2003, Euro.-Sib., Herp., OUFE
12431.

Leontodon tuberosus L.

213, 19 vi 2004, Medit., Herp., OUFE 12432.
L hispidusL. var. hispidus

131, 04 vii 2004, Herp., OUFE 12433.

L. crispus Vill. subsp. asper (Waldst. & Kit.)
Rohl. var. asper

184, 21 iix 2003, Herp., OUFE 12434.

* PicrishieracioidesL.

113, 18 vii 2004, Euro.-Sib., Herp., OUFE
12435.

Rhagadiolus stellatus (L.) Gaertn. var. stellatus
73, 02 iix 2005, Medit., Herp., OUFE 12436.
* Sonchus asper (L.) Hill subsp. glaucescens
(Jordan) Ball ex Ball

41, 14 iix 2004, Herp., OUFE 12437.
Hieracium oblongum Jordan

119, 18 vii 2007, Euro.-Sib., Ch., OUFE 15822.
H. bornmuelleri Feryn

339, 27ix 2007, En.-LC., Ch., OUFE 15823.
Pilosella hoppeana (Schult.) F.W.Schultz &
Sch.Bip. subsp. troica (Zahn) P.D.Sell &
C.West

325, 14 ix 2003, Ir.-Tur., Ch., OUFE 12438.
P. piloselloides (Vill.) Sojak subsp. magyarica
(Peter) S.Braut. & Greuter

293, 17 vi 2005, Ch., OUFE 12439.

P. x auriculoides (A.F.Lang) P.D.Sdll &
C.West

79, 15iix 2008, Ch., OUFE 15824.
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Steptorhamphus tuberosus (Jacg.) Grossh.
98, 09 iix 2003, Herp., OUFE 12440.
Lactuca saligna L.

97, 29iix 2003, Herp., OUFE 12441.

* L.serriolalL.

261, 29iix 2003, Herp., OUFE 12442.
Scariola viminea (L.) F.W.Schmidt
247,09 iix 2003, Herp., OUFE 12443.
Mycelismuralis(L.) Dumort.

145, 06 ix 2005, Euro.-Sib., Herp., OUFE
12444,

Lapsana communis L. subsp. intermedia
(M.Bieb.) Hayek

327, 26 vii 2003, Euxine, Herp., OUFE 12445.
Taraxacum serotinum (Waldst. & Kit.) Poir.
312, 30iix 2004, Herp., OUFE 12446.

* T. scaturiginosum G. Haglund

311, 30iix 2004, Herp., OUFE 12447.
ChondrillajunceaL. var. juncea

128, 26 vi 2004, Herp., OUFE 12448.

* Crepispulchra L. subsp. pulchra

181, 27 ix 2003, Herp., OUFE 12449.

C. foetida L. subsp. rhoeadifolia (M.Bieb.)
Celak.

26, 26 vii 2003, Th., OUFE 12450.

subsp. commutata (Spreng.) Babcock
232,21 ix 2003, Th., OUFE 12451.
C.sancta (L.) Bornm.

340, 23ix 2003, Th., OUFE 12452.

C. micrantha Czerep.

10, 19 vii 2003, Th., OUFE 12453.

C. setosa Haller f.

60, 26 vii 2005, Th., OUFE 12454,
CAMPANULACEAE

Campanula lyrata Lam subsp. lyrata

54, 20 vi 2005, En.-LC., Herp., OUFE 12455.
* C. latifolia L.

163, 31 v 2003, Euro.-Sib., Herp., OUFE 12456.

C. rapunculoides L. subsp. cordifolia (K.Koch)
Damboldt

105, 10 vi 2004, Herp., OUFE 12457.

C. glomerata L. subsp. hispida (Witasek)
Hayek

204, 06 v 2005, Ir.-Tur., Herp., OUFE 12458.
* C.involucrata Aucher ex A.DC.

26, 26 vii 2005, Ir.-Tur., Herp., OUFE 12459.
C. persicifoliaL.

278, 17 vi 2005, Euro.-Sib., Herp., OUFE
12460.

C. latiloba A.DC. subsp. latiloba

124,18 v 2003, En.-LC., Herp., OUFE 12461.
Asyneuma amplexicaule (Wild.) Hand.-Mazz.
subsp. amplexicaule var. amplexicaule

328, 19 vi 2004, Ir.-Tur., Herp., OUFE 12461.
A. limonifolium (L.) Janchen subsp.
limonifolium

83, 26 vii 2003, Herp., OUFE 12462.

* A. lobelioides (Willd.) Hand.-Mazz.

259, 13 vi 2005, Herp., OUFE 12463.

A. rigidum (Willd.) Grossh. subsp. rigidum
147,21 vi 2003, Ir.-Tur., Herp., OUFE 12464.
*A. virgatum (Labill.) Bornm. subsp. virgatum

171, 20 vi 2004, E. Medit., Herp., OUFE 12465.

Legousia falcata (Ten.) Fritsch ex Janch.

57, 23 v 2009, Th., OUFE 15825.

L. speculum-veneris (L.) Chaix

110, 09 iix 2003, Medit., Th., OUFE 12466.
*L. pentagonia (L.) Thell.

210, 17 vi 2005, E. Medit., Th., OUFE 12467.
ERICACEAE

Rhododendron ponticum L. subsp. ponticum
5, 27 vi 2003, Euxine, Nph., OUFE 12468.
Ericaarboreal.

70, 10 iv 2004, Nph., OUFE 12469.

* Calluna vulgaris(L.) Hull

295, 17 vi 2005, Euro.-Sib., Nph., OUFE 12470.
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Arbutus unedo L.

94, 12 x 2003, Nph., OUFE 12471.
A.andrachne L.

132, 15 x 2005, Nph., OUFE 12472.
Vaccinium arctostaphylosL.

251, 04 ix 2003, Euxine, Herp., OUFE 12473.
Orthilia secunda (L.) Hause

146, 28 iix 2004, Herp., OUFE 12474,
PRIMULACEAE

Primula vulgaris Huds. subsp. vulgaris

137, 10iv 2003, Euro.-Sib., Herp., OUFE
12475.

subsp. sibthorpii (Hoffmanns.) W. W. Sm. &
Forrest

245, 26 iv 2003, Euxine, Herp., OUFE 12476.
Androsace maxima L.

98, 31 v 2003, Th., OUFE 12477.

A.villosa L.

144, 10 iv 2003, Euro.-Sib., Herp., OUFE
12478.

Hottonia palustris L.

163, 31 v 2003, Euro.-Sib., Ch., OUFE 12479.
Cyclamen coum Mill. var. coum

258, 23 iv 2003, Herp., OUFE 12480.
Lysimachia vulgarisL.

258, 29 iix 2003, Herp., OUFE 12481.

L. verticillaris Spreng.

170, 21 vi 2004, Herp., OUFE 12482.

L. atropurpurea L.

18, 19 vi 2004, E. Medit., Herp., OUFE 12483.
AnagallisarvensisL. var. arvensis

209, 24 v 2003, Th., OUFE 12484.

A. foemina Mill.

9, 27 vi 2003, Medit., Th., OUFE 12489.
OLEACEAE

Jasminum fruticans L.

4,19iv 2003, Medit., Nph., OUFE 12490.
Fraxinus excelsior L. subsp. excelsior

57, 23 iix 2003, Mcph., OUFE 12491.
Ligustrum vulgarelL.

51, 26 vii 2003, Euro.-Sib., Nph., OUFE 12492.

Olea europaea L. subsp. europaea

107, 24 v 2003, Medit., Mcph., OUFE 12493.
+Phillyrea latifolia L.

114, 18 vii 2004, Medit., Mcph., OUFE 12494.
APOCYNACEAE

Vinca herbacea Waldst & Kit.

55, 19.04, 2004, Ch., OUFE 12495.

V. major L. subsp. hirsuta (Boiss) Stearn
311, 17 iv 2003, Euxine, Ch., OUFE 12496.
ASCLEPIADACEAE

Periploca graeca L var. graeca

328, 19 vi 2004, E. Medit., Ch., OUFE 12497.
* Cynanchum acutum L. subsp. acutum
72,24 v 2003, Ch., OUFE 12498.
Vincetoxicum fuscatum (Hornem.) Rchb.
subsp. fuscatum

188, 29 v 2006, Herp., OUFE 15826.
Cionura erecta (L.) Griseb.

114, 12 v 2009, Hcrp., OUFE 15827.
GENTIANACEAE

Blackstonia perfoliata (L.) Huds. subsp.
serotina (W.Koch ex Rchb.) Vollmann

271, 29iix 2003, Hcrp., OUFE 12499.

* Centaurium erythraea Rafn subsp. erythraea
143, 07 vi 2003, Euro.-Sib., Herp., OUFE
12501.

C. erythraea Rafn. subsp. turcicum (Veen.)
Melderis

91, 23 iix 2003, Herp., OUFE 12500.

C. pulchellum (Sw.) Druce

162, 05 vii 2003, Herp., OUFE 12502.
Gentiana asclepiadea L.

50, 26 vii 2003, Euro.-Sib., Herp., OUFE
12503.

CONVOLVULACEAE
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Convolvulus cantabricus L.

58, 27 vii 2003, Herp., OUFE 12504.
C.lineatus L.

336, 21 v 2005, Herp., OUFE 12505.

C. holosericeus M.Bieb. subsp. holosericeus
233,13 v 2005, Ir.-Tur., Herp., OUFE 12506.
C.arvensisL.

184, 18 v 2003, Hcrp., OUFE 12507.

C. galaticus Rostan ex Choisy

276, 19 v 2005, En.-LC., Ir.-Tur.,Crp., OUFE
12508.

C. betonicifolius Mill. subsp. betonicifolius
103, 10 vi 2004, Herp., OUFE 125009.
Calystegia sepium (L.) R. Br. subsp. sepium
139, 14 vi 2003, Herp., OUFE 12510.

C. silvatica (Kit. & Schrad.) Griseb

280, 19 v 2003, Herp., OUFE 12511.

I pomea purpurea (L.) Roth

35, 14 iix 2004, Herp., OUFE 12512.
CUSCUTACEAE

* Cuscuta campestris Y uncker

43,24 v 2003, Vp., OUFE 12513.

* C. europaea L.

326, 19 vi 2004, Vp., OUFE 12514.

* C. approximata Babington var. macranthera
(Boiss.) Feinbr. & Greuter

121, 06 v 2005, Medit., Vp., OUFE 12515.
BORAGINACEAE

Heliotropium europaeum L.

122, 24 iix 2005, Medit., Th., OUFE 12516.
H. lasiocarpum Fisch. & C.A.Mey.

337, 231iix 2003, Ir.-Tur., Th., OUFE 12517.
Lappula squarrosa (Retz.) Dumort.

259, 17 vii 2004, Herp., OUFE 12518.
Myosotis incrassata Guss.

305, 21 v 2007, Th., OUFE 15828.

M. ramosissima Rochel subsp. ramosissima
72,22 iv 2009, Th., OUFE 15829.

* M. arvensis (L.) Hill subsp. arvesis

180, 10 iix 2003, Euro.-Sib., Th., OUFE 12519.
M. sylvatica Ehrh. ex Hoffm. subsp. cyanea
Vedergren

323, 05 vii 2003, Hyrcano-Euxine, Herp.,
OUFE 12520.

M. alpestris F.W.Schmidt subsp. alpestris
23, 25 vii 2003, Crp., OUFE 12521.

M. lithospermifolia Hornem.

208, 17 vi 2005, Th., OUFE 12522.

M. caespitosa Schultz

253, 13 v 2003, Th., OUFE 12523.
Paracaryum racemosum Britten var.
racemosum

89, 18 v 2006, En.-LC., Herp., OUFE 15830.
Cynoglossum officinale L.

110, 18 vii 2004, Euro.-Sib., Th., OUFE 12524.
C. creticum Mill.

114, 18 vii 2004, Herp., OUFE 12525.

C. montanum L.

331, 26 vii 2003, Euro.-Sib., Herp., OUFE
12526.

Lithospermum purpurocaeruleum L.

210, 17 vi 2005, Euro.-Sib., Crp., OUFE 12527.
Buglossoides arvensis(L.) I.M. Johnst.

27, 26 vii 2003, Th., OUFE 12528.
Neatostema apulum (L.) I.M. Johnst.

277, 30 v 2008, Hcerp., OUFE 15831.

* Echium italicum L.

181, 10 v 2004, Hcrp., OUFE 12529.

E. plantagineum L.

20, 03 vi 2005, Medit., Herp., OUFE 12530.
E. angustifolium Mill.

90, 29 v 2008, Herp., OUFE 15832.

Moltkia coerulea Lehm.

210, 17 vi 2005, Ir.-Tur., Herp., OUFE 12531.
Onosma isauricum Boiss. & Heldr.
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328, 19 vi 2004, En.-LC., Ir.-Tur., Herp., OUFE
12532.

O. bracteosum Hausskn. & Bornm

105, 10 vi 2003, En.-LC., Ir.-Tur., Herp., OUFE
12533.

O. tauricum Pall. ex Willd. var. tauricum
124, 18 v 2003, Ch., OUFE 12534.

O. heterophyllum Griseb.

73, 23 v 2008, Hcrp., OUFE 15833.

O. aucheranum DC.

278, 17 vi 2005, E. Medit., Herp., OUFE 12535.
Cerinthe minor L. subsp. auriculata (Ten.)
Domac

140, 14 vi 2003, Herp., OUFE 12536.

* Symphytum orientale L.

161, 23 v 2004, Hcrp., OUFE 12537.
Trachystemon orientalis (L.) G.Don

146, 11 v 2003, Euxine, Herp., OUFE 12538.
Brunnera orientalis (Schenk) |.M. Johnston
250, 04 ix 2003, Herp., OUFE 12539.
Anchusa |eptophylla Roem. & Schult. subsp.
leptophylla

246, 01 v 2008, Herp., OUFE 15834.
A.undulata L. subsp. hybrida (Ten.) Cout.
149, 29 vi 2004, Medit., Herp., OUFE 12540.
A. azurea Mill. var. azurea

75, 27 vii 2003, Herp., OUFE 12541.

A. arvensis(L.) M.Bieb. subsp. orientalis (L.)
Nordh.

139, 09 iix 2005, Herp., OUFE 12542,

* Nonea obtusifolia DC.

223, 05 vii 2003, E. Medit., Herp., OUFE
12543.

+N. ventricosa Griseb.

237, 29 vi 2003, Medit., Herp., OUFE 12544.
Alkanna orientalis (L.) Boiss. var. orientalis
56, 26 vii 2003, Ir.-Tur., Herp., OUFE 12545,
A. tinctoria Tausch subsp. tinctoria

95, 05 vii 2003, Medit., Herp., OUFE 12546.
Borago officinalisL.

61, 26 vii 2005, Herp., OUFE 12547.
SOLANACEAE

Solanum nigrum L. subsp. schultesii (Opiz)
Wessdy

19, 17 vii 2004, Th., OUFE 12548.

S. alatum Moench

215, 26 vii 2003, Th., OUFE 12549.

S. dulcamaralL.

329, 19 vi 2004, Euro.-Sib., Herp., OUFE
12550.

Physalis alkekengi L.

250, 04 ix 2003, Th., OUFE 12551.

Lycium chinense Mill.

201, 06 ix 2004, Nph., OUFE 12552.

Atropa belladonna L.

20, 01 ix 2003, Euro.-Sib., Ch., OUFE 12553.
Datura stramonium L.

249, 30 x 2004, Ch., OUFE 12554.
Hyoscyamus niger L.

257, 22 v 2004, Herp., OUFE 12555.
H.reticulatusL.

200, 101iix 2003, Ir.-Tur., Herp., OUFE 12556.
SCROPHUL ARIACEAE

Verbascum orientale (L.) All.

249, 09 iix 2003, Ch., OUFE 12557.

V. blattaria L.

326, 05 vii 2003, Ch., OUFE 12558.

V. flavidum Freyn & Bornm.

75, 27 iix 2003, Ch., OUFE 12559.

V. sinuatum L. var. sinuatum

65, 27 ix 2003, Medit., Herp., OUFE 12560.
V. glomeratum Boiss.

197, 20 iix 2007, Herp., OUFE 15835.

V. lasianthum Boiss. ex Benth.

132, 15 v 2004, Hcrp., OUFE 1256.

* V. speciosum Schrad.

Biological Diversity and Conservation—5/ 3 (2012)

103, 23 iix 2003, Herp., OUFE 12562.

* V. cheiranthifolium Boiss. var.
cheiranthifolium

36, 04 ix 2003, Herp., OUFE 12563.
Scrophularia scopolii Hoppe ex Pers. var.
scopolii

337, 23ix 2003, Herp., OUFE 12564.

S. umbrosa Dumort.

312, 30iix 2003, Herp., OUFE 12565.

S. xanthoglossa Boiss.

320, 18iix 2007, Herp., OUFE 15836.

S. canina L. subsp. bicolor (Sm.) Greuter
247, 29iix 2003, Herp., OUFE 12566.

* Antirrhinum majus L. subsp. tortuosum
(Bosc ex Lam.) Rouy

197, 19 iix 2004, Medit., Ch., OUFE 12567.
* Linaria genistifolia (L.) Mill. subsp.
genistifolia

254, 17 vii 2004, Euro.-Sib., Herp., OUFE
12568.

* L. grandiflora Desf.

23, 03 vi 2005, Ir.-Tur., Herp., OUFE 12569.
L. corifolia Desf.

180, 18 v 2003, En.-LC., Ir.-Tur., Herp., OUFE
12570.

L. simplex (Link) DC.

188, 13 vi 2004, Th., OUFE 12571.
Digitalisferruginea L. subsp. ferruginea
51, 26 vii 2003, Euro.-Sib., Herp., OUFE
12572.

D. lamarckii lvanina

57, 23iix 2003, En.-LC.,, Ir.-Tur., Herp., OUFE
12573.

Veronica gentianoides Vahl

45, 23 vii 2008, Crp., OUFE 15837.

V. serpyllifolia L.

96, 29 iix 2003, Ch., OUFE 12574.

V. bozakmanii M.A.Fisch.

86, 23iix 2003, Ir.-Tur., Th., OUFE 12575.
V.arvensisL.

225, 15.08, 2004, Euro.-Sib., Th., OUFE 12576.
* V. polita Fr.

93, 23iix 2003, Th., OUFE 12577.

+V. persica Pair.

54, 20 vi 2004, Th., OUFE 12578.

+V. triloba Opiz

186, 18 v 2003, Th., OUFE 12579.

V. hederifolia L.

21, 03 vi 2005, Th., OUFE 12580.

V. anagallis-aquatica L. subsp. anagallis-
aquatica

27,10iv 2004, Herp., OUFE 12581.

+V. anagalloides Guss.

209, 30 v 2004, Herp., OUFE 12582.

V. beccabungal L.

131, 10iv 2003, Crp., OUFE 12583.

V. chamaedrysL.

9, 27 vi 2003, Herp., OUFE 12584.

V. janquini Baumg.

101, 06 v 2005, Euro.-Sib., Herp., OUFE 12585.
+V. pectinata L. var. pectinata

45, 24 v 2003, Herp., OUFE 12586.

V. officinalisL.

307, 10 iv 2003, Euro.-Sib., Herp., OUFE
12587.

Melampyrum arvense L. var. arvense

253, 29 v 2004, Euro.-Sib., Herp., OUFE 12589.
Euphrasia pectinata Ten.

74, 24 v 2003, Euro.-Sib., Th., OUFE 12590.
Parentucellia latifolia (L.) Carue subsp.
latifolia

78, 29 vi 2003, Th., OUFE 12591.

* Bellardia trixago (L.) All.

327, 26 vii 2003, Th., OUFE 12592.
Pedicularis comosa L. var. sibthorpii (Boiss.)
Boiss.

254, 17 vii 2004, Herp., OUFE 12593.
Rhinanthus apterus Ostenf.

259, 29iix 2003, Th., OUFE 12594.
Lathraea squamarial.

277,29 iix 2003, Euro.-Sib., Herp., OUFE
12595.

OROBANCHACEAE

* Orobanche ramosa L.

302, 19 vi 2004, Vp., OUFE 12596.

* O. nana Noé ex Gbeck

190, 01 iix 2004, Vp., OUFE 12597.

*O. mutelii F.W.Schultz

77,29 vi 2003, Vp., OUFE 12598.

*Q. crenata Forssk.

24, 25 vii 2003, Vp., OUFE 12599.

O. alba Stephan

205, 17 vi 2005, Vp., OUFE 12600.

O. hadroantha G.Beck

126, 04 vii 2004, En.-VU., Vp., OUFE 12601.
* O. minor Sm.

13, 25 vii 2003, Vp., OUFE 12602.

O. elatior Sutton

107, 18 vii 2004, Vp., OUFE 12603.

O. anatolica Boiss. & Reut.

43, 10 vi 2005, Vp., OUFE 12604.
GLOBULARIACEAE

Globularia orientalis L.

89, 26 vi 2004, Ir.-Tur., Ch., OUFE 15704
G. trichosantha Fisch. & C.A.Mey.

142, 14 vi 2003, Ch., OUFE 12605.
VERBENACEAE

Verbena officinalis L.

236, 29 vi 2003, Herp., OUFE 12606.
LAMIACEAE

Vitex agnus-castus L.

313, 05 vii 2003, Medit., Herp., OUFE 12607.
Ajuga orientalisL.

149, 28 iix 2004, Herp., OUFE 12608.
A.reptansL.

251, 09 iix 2003, Euro.-Sib., Herp., OUFE
12609.

A.laxmannii (Murray) Benth.

205, 18iix 2007, Herp., OUFE 15838.

A. chamaepitys (L.) Schreb. subsp. chia
(Schreb.) Arcang. var. chia

300, 09 iix 2003, Herp., OUFE 12610.
Teucrium scordium L. subsp. scordioides
(Schreb.) Arcang.

60, 27 vii 2003, Euro.-Sib., Ch., OUFE 12611.
T. chamaedrys L. subsp. chamaedrys
193, 28 iix 2004, Euro.-Sib., Ch., OUFE 12612.
T. polium L.

73, 02iix 2005, Ch., OUFE 12613.

* Lavandula stoechas L. subsp. stoechas
27, 26 vii 2003, Medit., Herp., OUFE 12614,
Scutellaria galericulata L.

214, 30 ix 2005, Herp., OUFE 12615.

S. albida L. subsp. albida

125, 29 iix 2003, Ch., OUFE 12616.

S. albida L. subsp. velenovskyi (Rech.f.)
Greuter & Burdet

167, 20 vii 2007, Ch., OUFE 15839.

* S. orientalis L. subsp. pinnatifida J.R.Edm.
5, 02 iix 2003, Herp., OUFE 12617.
Phlomis pungens Willd. var. pungens
111, 23iix 2003, Herp., OUFE 12618.

P. russeliana (Sims) Lag. ex Benth.

157, 28 iix 2004, En.-LC., Euxine, Herp., OUFE
12619.

P. armeniaca Willd.

307, 221iix 2007, En.-LC., Ir.-Tur., Herp.,
OUFE 15840.

Lamium garganicum L. subsp. reniforme
(Montbret & Aucher ex Benth.) R.R.Mill
225, 15iix 2004, Herp., OUFE 12620.

* L. amplexicauleL.
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88, 23 iix 2003, Euro.-Sib., Th., OUFE 12621.
L. purpureum L. var. purpureum

337, 23iix 2003, Euro.-Sib.,Th., OUFE 12622.
* L. maculatum L. var. maculatum

312, 30iix 2003, Euxine, Th., OUFE 12623.
L.albumL.

236, 24 iix 2007, Euro..-Sib., Herp., OUFE
15841.

L. crinitum Montbret & Aucher ex Benth.
329, 25iix 2005, Euxine, Th., OUFE 12624.
Wiedemannia orientalis Fisch. & C.A.Mey.
162, 05 vi 2003, En.-LC., Ir.-Tur., Th,,
OUFE:12625.

* Galeobdolon luteum Huds. subsp. luteum
102, 13 vi 2004, Euro.-Sib., Th., OUFE 12626,
Ballota nigra L. subsp. anatolica P.H.Davis
2,19v 2005, En.-LC,, Ir.-Tur., Ch., OUFE
12627.

B.vulgarelL.

115, 24 vi 2007, Herp., OUFE 15842.

* Marrubium cephalanthum Boiss. & Noé
143, 07 vi 2003, En.-LC., Ir.-Tur., Th., OUFE
12628.

M. peregrinum L.

55, 23 v 2008, Hcrp., OUFE 15843.

M. astracanicum Jacg. subsp. astracanicum
117, 20 v 2008, Hcrp., OUFE 15844.
Sideritislanata L.

252, 19iv 2009, Th., UFE 15845.

S. montana L. subsp. montana

152, 22 vi 2003, Medit., Th., OUFE 12629.
S. germanicopolitana Bornm. subsp. viridis
191, 26 v 2007, En.-LC., Th., OUFE 15846.
Stachys germanica L. subsp. bithynica (Boiss.)
R.Bhattacharjee

239, 22 v 2007, Th., OUFE 15847.

+S. cretica L. subsp. anatolica Rech.f.

23, 19 vi 2004, En.-LC., Hcrp., OUFE 12630.
S. byzantina K.Koch

180, 11 v 2007, Herp., OUFE 15848.

+S. thirkei K.Koch

231, 05 vii 2003, Herp., OUFE 12631.

S. palustrisL.

323, 05 vii 2003, Euro.-Sib., Herp., OUFE
12632.

* S. lavandulifolia Vahl var. lavandulifolia
94, 05 vii 2003, Ir.-Tur., Ch., OUFE 12633.
S. maritima Gouan

225, 15iix 2004, Medit., Ch., OUFE 12634.
S.annua (L.) L. subsp. annua var. annua
323, 05 vii 2003, Herp., OUFE 12635.
Melissa officinalis L. subsp. officinalis
17,11 v 2008, Ch., OUFE 15849.

Nepeta italica L.

147, 21 vi 2003, Herp., OUFE 12636.

N. nuda L. subsp. nuda

106, 23 iix 2003, E. Medit., Herp., OUFE
12637.

subsp. albiflora (Boiss) Gams

6, 27 vii 2003, Herp., OUFE 12638.
Lallemantia iberica (M.Bieb.) Fisch. &
C.A.Mey

122, 24 iix 2005, Ir.-Tur., Th., OUFE 12639.
Prunella vulgaris L.

200, 10iix 2003, Euro.-Sib., Herp., OUFE
12640.

P.lacinata (L.) L.

19, 17 vii 2004, Herp., OUFE 12641.
Origanum sipyleum L.

78, 14 vii 2009, En.-LC., Herp., OUFE 15850.
+0. vulgarelL.

73, 02iix 2005, E. Medit., Herp., OUFE 12642.
* Satureja cuneifolia Ten.

130, 05 ix 2003, Herp., OUFE 12643.

S. hortensis L.

190, 28 iix 2004, Herp., OUFE 12644,
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Calamintha grandiflora (L.) Moench

332, 10 vii 2008, Herp., OUFE 15851.

C. nepeta (L.) Savi subsp. glandulosa (Req.)
P.W.Ball

56, 26 vii 2003, Herp., OUFE 12645.
Clinopodium vulgare L. subsp. arundanum
(Boiss.) Nyman

291, 04 ix 2003, Hcrp., OUFE 12646.

* Acinosrotundifolius Pers.

248, 09 iix 2003, Th., OUFE 12647.
Micromeria myrtifolia Boiss. & Hohen.

166, 30 iix 2003, E. Medit., Herp., OUFE
12648.

* Thymus sipyleus Boiss. subsp. rosulansL.
40, 23 iix 2003, Herp., OUFE 12649.

T. longicaulis C. Pred subsp. longicaulis var.
longicaulis

221, 16.07,2004, Herp., OUFE 12650.

var. subisophyllus (Borbas) Jalas

91, 13ix 2003, Herp., OUFE 12651.
+Thymbra spicata L. var. spicata

14, 23 vii 2003, Ch., OUFE 12652.

Mentha pulegium L.

325, 19 vi 2004, Crp., OUFE 12653.

M. aquatica L.

150, 22 vi 2003, Crp., OUFE 12654.

M. x piperita L.

108, 06 v 2005, Crp., OUFE 12655.

M. suaveolens Ehrh.

213, 19 vi 2004, Medit., Crp., OUFE 12656.
M. longifolia (L.) L. Huds. subsp. tyhphoides
(Briq.) Harley var. tyhphoides

17, 19 vi 2004, Crp., OUFE 12657.

M. spicata L. subsp. tomentosa (Briqg.) Harley
74, 27 vii 2003, Herp., OUFE 12658.
Lycopus europaeusL.

91, 13 vii 2006, Herp., OUFE 15852.
Ziziphora capitata L.

121, 03 vii 2004, Ir.-Tur., Th., OUFE 12659.
* Z.tenuior L.

188, 13 vi 2004, Ir.-Tur., Th., OUFE 12660.
Z.taurica M.Bieb. subsp. taurica

51, 26 vii 2003, Th., OUFE 12661.

* Salvia tomentosa Mill.

272, 09 vii 2003, Medit., Herp., OUFE 12662.
* S. bracteata Banks & Sol.

253, 29 vii 2003, Herp., OUFE 12663.

S. cadmica Boiss.

158, 08 vii 2003, En.-LC., Ch., OUFE 12664.
S. absconditiflora Greuter & Burdet.

287, 28 vii 2008, En.-LC., Herp., OUFE 15853.
S.viridisL.

37, 06 vii 2005, Medit., Th., OUFE 12665.

S. sclarea L.

89, 26 vi 2004, Hcrp., OUFE 12666.

S. aethiopisL.

335, 21 v 2005, Herp., OUFE 12667.

S. argentea L.

115, 22 vi 2007, OUFE 15854.

S. candidissima Vahl subsp. candidissima
203, 30 v 2008, Herp., OUFE 15855.

S. forskahlei L.

328, 19 vi 2004, Euxine, Herp., OUFE 12668.
S.glutinosa L.

142, 07 vi 2003, Hyrcano-Euxine, Hcrp., OUFE
126609.

S. virgata Jacq.

107, 24 v 2003, Hcrp., OUFE 12670.

S. dichroantha Stapf

193, 26 vii 2008, En.-LC., Herp., OUFE 15856.
S. verbenaca L.

72,24 v 2003, Medit., Herp., OUFE 12671.
S. verticillata L. subsp. amasiaca (Freyn &
Bornm.) Bornm.

124, 18 v 2003, Hcrp., OUFE 12672.
PLUMBAGINACEAE

119

* Plumbago europaea L.

192, 28 iix 2004, Euro.-Sib., Herp., OUFE
12673.

Acantholimon acerosum (Willd.) Boiss. var.
acerosum

186, 01 iix 2004, Ch., OUFE 12674.
PLANTAGINACEAE

Plantago major L. subsp. intermedia (Gilib.)
Lange

247, 09 iix 2003, Herp., OUFE 12675.

P. coronopus L. subsp. coronopus

119, 04 vii 2004, Ir.-Tur., Herp., OUFE 12676.
P. maritima L.

75, 02 iix 2005, Herp., OUFE 12677.

P. lanceolata L.

23, 03 vii 2004, Herp., OUFE 12678.

P. lagopusL.

61, 18 vii 2007, Herp., OUFE 15857.

P. scabra Moench

23,16 iix 2006, Herp., OUFE 15858.

+P. afralL.

232, 16 vii 2007, Herp., OUFE 15859.
THYMELAEACEAE

Daphne pontica L.

18, 10 iv 2004, Euxine, Mcph., OUFE 12679.
D. oleoides Schreb. subsp. oleoides

5, 10 iv 2004, Ch., OUFE 12680.
+Thymelaea passerina (L.) Coss. & Germ.
187, 13 vi 2004, Ch., OUFE 12681.
ELAEAGNACEAE

Elaeagnus angustifolia L.

297, 01 vi 2003, Mcph., OUFE 12682.
LAURACEAE

Laurus nobilisL.

328, 19 vi 2004, Medit., Nph., OUFE 12683.
LORANTHACEAE

* Viscum album L. subsp. album

45, 15 x 2005, Vp., OUFE 12684.

subsp. abietis (Wiesh.) Abrom.

254, 01 ix 2003, Vp., OUFE 12685.
RAFFLESIACEAE

* Cytinus hypocistis L. var. kermesinus (Guss.)
Wettst.

46, 22 vi 2003, Vp., OUFE 12686.
ARISTOLOCHIACEAE

Asarum europaeum L.

70, 10 iv 2004, Euro.-Sib., Herp., OUFE 12687.
Aristolochia clematitis L. Euro.-Sib.

105, 10 vi 2004, Herp., OUFE 12688.

A. pallida Willd.

33, 15 v 2008, Hcrp., OUFE 15860.

* A.maurorum L.

27,03 vi 2005, Ir.-Tur., Herp., OUFE 12689.
A. bodamae Dingler

37,04 v 2005, Herp., OUFE 12690.

A. pontica Lam.

39, 03 v 2003, Euxine, Herp., OUFE 12691.
EUPHORBIACEAE

Andrachne telephioidesL.

202, 22 iv 2005, Herp., OUFE 12692.

* Chrozophoratinctoria (L.) A.Juss.

142, 07 vi 2003, Th., OUFE 12693.
MercurialisannualL.

273, 19 vi 2004, Th., OUFE 12694.
Euphorbia peplusL.

181, 20 v 2008, Medit.. Th., OUFE 15861.
E. chamaesyceL.

88, 16 v 2007, Th., OUFE 15862.

E. apiosL.

249, 11 v 2008, Th., OUFE 15863.

E. palustris L.

51, 26 vii 2003, Th., OUFE 12695.

E. hirsuta L.

54,12 v 2009, Th., OUFE 15864.

E. platyphyllosL.

183, 10 iv 2003, Th., OUFE 12696.
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E. stricta L.

11, 23 v 2007, Th., OUFE 15865.

E. helioscopia L.

139, 14 vi 2003, Th., OUFE 12697.

E. aleppicalL.

307, 19 vi 2004, Th., OUFE 12698.

E. taurinensis All.

116, 20 v 2007, Th., OUFE 15925.

E. falcata L. subsp. falcata var. galilaea
(Boiss.) Boiss.

89, 26 iv 2004, E. Medit., Herp., OUFE 12699.
E. myrsinitesL.

230, 28 v 2007, Herp., OUFE 15866.

* E. rigida M.Bieb.

37,10 vi 2003, Medit., Herp., OUFE 12700.
E. nicaeensis All. subsp. lasiocarpa Boiss.
233,20 v 2008, Herp., OUFE 15867.

E. seguieriana Neck. subsp. seguieriana
222,29 v 2008, Herp., OUFE 15868.

E. amygdaloides L. var. amygdaloides
232, 15 vi 2003, Euro.-Sib., Herp., OUFE
12701.

BUXACEAE

Buxus sempervirensL.

66, 20 v 2007, Nph., OUFE 158609.
URTICACEAE

* UrticaurensL.

51, 26 vii 2003, Th., OUFE 12702.
U.dioicalL.

314, 19 vi 2004, Euro.-Sib., Herp., OUFE
12703.

Parietariajudaica L.

277,29 iix 2003, Herp., OUFE 12704.
CANNABACEAE

HumuluslupulusL.

18, 04 x 2003, Euro.-Sib., Herp., OUFE 12705.
MORACEAE

+MorusalbalL.

297, 01 vi 2003, Mcph., OUFE 12706, Kultr.
+M. nigra L.

256, 22 v 2004, Mcph., OUFE 12707, Kultdr.
+M.rubralL.

63, 17 iv 2004, Mcph., OUFE 12708.
Ficuscarica L. subsp. carica

1, 26 vii 2003, Mcph., OUFE 127009.
ULMACEAE

Ulmus laevis Pall.

229, 10 v 2005, Mcph., OUFE 12710.
JUGLANDACEAE

Juglansregia L.

222, 05 vii 2003, Mcph., OUFE 12711.
PLATANACEAE

Platanus orientalis L.

4,19 iv 2003, Mcph., OUFE 12712.
FAGACEAE

Fagus orientalis Lipsky

4,19 iv 2003, Mcph., OUFE 12713.
Castanea sativa Mill.

2,19 v 2005, Mcph., OUFE 12714.
Quercusrobur L.

168, 21 vi 2003, Mcph., OUFE 12715.

Q. frainetto Ten.

180, 27 ix 2003, Mcph., OUFE 12716.

Q. petraea (Matt.) Liebl. subsp. iberica (Steven
ex M.Bieb.) Krassiln.

231, 14 ix 2005, Mcph., OUFE 12717.

Q. pubescens Willd.

274, 26 vi 2004, Mcph., OUFE 12718.
Q.coccifera L.

66, 04 x 2003, Mcph., OUFE 12719.
CORYLACEAE

Carpinusbetulus L.

172, 29 vi 2003, Euro.-Sib., Mcph., OUFE
12720.

C. orientalis Mill.

314, 19 vi 2004, Mcph., OUFE 12721.
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Corylusavellana L.

66, 04 x 2003, Euro.-Sib., Mcph., OUFE 12722.
SALICACEAE

Salix triandra L. subsp. bornmuelleri
(Hausskn.) A.K.Skvortsov

26, 26 vii 2003, Euro.-Sib., Mcph., OUFE
12723.

S.albalL.

9, 13ix 2003, Euro.-Sib., Mcph., OUFE 12724.
S.cinerealL.

230, 27 v 2005, Euro.-Sib., Mcph., OUFE
12725.

* Populusalba L.

21,01 ix 2005, Euro.-Sib., Mcph., OUFE
12726.

P.tremulalL.

258, 10 v 2004, Euro.-Sib., Mcph., OUFE
12727.

MONOCOTYLEDONAE

BUTOMACEAE

Butomus umbellatusL.

21, 03 vi 2005, Euro.-Sib., Crp., OUFE 12739.
ALISMATACEAE

Alisma lanceolatum With.

45, 26 v 2007, Hyd., OUFE 15873.
POTAMOGETONACEAE

Potamogeton nodosus Poir.

26, 12 v 2008, Hyd., OUFE 15874.
ARACEAE

Arum italicum Mill.

206, 17 vi 2005, Crp., OUFE 12740.

* A. maculatum L.

210, 03 vii 2004, Crp., OUFE 12741.

A. elonglatum Steven subsp. elongatum

107, 18 vii 2004, Crp., OUFE 12742.
A. detruncatum C.A.Mey. var.
(Stapf) Alpinar & R.R.Mill

258, 13 vi 2005, Ir.-Tur., Crp., OUFE 12743.
Dracunculus vulgaris Schott

101, 25 vii 2004, E. Medit., Crp., OUFE 12744.
LEMNACEAE

LemnagibbalL.

16, 14 iix 2004, Hyd., OUFE 15705.
LILIACEAE

Smilax excelsa L.

23, 03 vi 2003, Euxine, Crp., OUFE 12745.
Ruscus aculeatus L. var. angustifolius Boiss.
42, 24 v 2003, Crp., OUFE 12746.

R. hypoglossum L.

296, 13 v 2005, Euro.-Sib., Crp., OUFE 12746.
* Asparagus acutifolius L.

38, 22 vi 2003, Medit., Crp., OUFE 12747.

A. aphyllus L. subsp. orientalis (Baker)
P.H.Davis

23, 03 vi 2003, E. Medit., Crp., OUFE 12748.

* A. officinalisL.

12, 15iii 2003, Crp., OUFE 12749.
Polygonatum orientale Desf.

121, 06 v 2005, Crp., OUFE 12750.
+Asphodeline lutea (L.) Reichb.

23, 03 vi 2003, Crp., OUFE 12751.

A. damascena (Boiss.) Baker subsp. damascena
146, 11 v 2003, Ir.-Tur., Crp., OUFE 12752.

* Allium szovitsii Regel

296, 17 vi 2005, Euxine, Crp., OUFE 12753.

A. cupani Raf. subsp. hirtovaginatum

161, 20 v 2008, Crp., OUFE 15875.

A. paniculatum L. subsp. paniculatum

11, 19 vii 2003, E. Medit., Crp., OUFE 12754.
A. pallens L. subsp. pallens

189, 12 vi 2007, Crp., OUFE 15876.

A. flavum L. subsp. tauricum (Besser ex Rchb.)
Stearn var. tauricum

199, 20 vi 2007, Crp., OUFE 15877.

A. ampeloprasum L.

37, 22 vi 2003, Crp., OUFE 12755.

virescens

* A. atroviolaceum Boiss.

17, 19 vi 2004, Crp., OUFE 12756.

A. scordoprasum L. subsp. rotundum (L.)
Stearn

172, 20 vi 2004, Crp., OUFE 12757.

A. sphaerocephalon L. subsp. sphaerocephalon
322, 19 vi 2004, Crp., OUFE 12758.

A. guttatum Steven subsp. guttatum

209, 17 vi 2005, Crp., OUFE 12759.

A. lycaonicum Siehe ex Hayek

117, 20 vi 2008, Crp., OUFE 15878.

Scilla bifolia L.

253, 04 iv 2004, Crp., OUFE 12760.

S. bithynica Boiss

4,19iv 2003, Euxine, Crp., OUFE 12761.

S. autumnalisL.

124, 04 ix 2003, Medit., Crp., OUFE 12762.

* Ornithogalum pyreanicum L.

315, 24 v 2004, Crp., OUFE 12763.

O. narbonense L.

11, 10iv 2004, Medit., Crp., OUFE 12764.

O. oligophyllium E.D.Clarke

91, 23iii 2003, Crp., OUFE 12765.

O. montanum Cirillo

18, iv 2008, Crp., OUFE 15879.

O. comosum L.

220, 18 v 2008, Crp., OUFE 15880.

* O.umbellatum L.

136, 10 iv 2003, Crp., OUFE 12766.

* O. orthophyllium Ten.

273, 23 iv 2004, Crp., OUFE 12767.

* O.nutans L.

335, 10 iv 2003, E. Medit.,Crp., OUFE 12768.
Muscari comosum (L.) Mill.

268, 23 iii 2003, Medit., Crp., OUFE 12769.

* M. tenuiflorum Tausch

11, 22ii 2005, Crp., OUFE 12770.

M. armeniacum Leichtlin ex Baker

81, 25iii 2003, Crp., OUFE 12771.

M. neglectum Guss. ex Ten.

33, 29iii 2005, Crp., OUFE 12772.

Bellevalia clusiana Griseb.

14 20 iv 2008,En.-LC., Crp., OUFE 15881.
Hyacinthella lineata (Steud. ex Schult. &
Schult.f.) Chouard

117, 19iv 2007, En.-LC., Crp., OUFE 15882.
Fritillaria pontica Wahlenb.

244, 20 iv 2009, Crp., OUFE 15883.

* F. bithynica Baker

69, 20 iii 2004, En.-LC., E. Medit.,Crp., OUFE
12773.

Gagea bithynica Pascher

186, 22 iv 2005, En.-LC., Crp., OUFE 12773.
G. fistulosa (Ramond ex DC.) Ker Gawl.
57,10 iv 2007, Crp., OUFE 15884.

* G. villosa (M.Bieb.) Duby var. villosa

55, 23 iv 2003, Crp., OUFE 12775.

* Colchicum szovitsii Fisch. & C.A.Mey.
110, 15 x 2005, Ir.-Tur., Crp., OUFE 12776.
C. speciosum Steven

43,15 x 2005, Crp., OUFE 12777.
Merendera attica (Spruner ex Tommas.)) Boiss.
& Spruner

60, 12 iii 2003, E. Medit., Crp., OUFE 12778.
AMARYLLIDACEAE

Galanthus elwesii Hook.f.

270, 23 iv 2004, E. Medit., Crp., OUFE 12779.
Pancratium maritimum L.

262, 13 vi 2003, Medit., Crp., OUFE 12780.
IRIDACEAE

* |ris pseudacorusL.

334, 28 ii 2004, Crp., OUFE 12781.

* |. orientalis Mill.

1, 22ii 2003, E. Medit., Crp., OUFE 12782.

|. kerneriana Asch. & Sint. ex Baker

306, 19. iii 2008, En.-LC., Crp., OUFE 15885.
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|. sintenisii Janka

103, 02 iii 2003, Euro.-Sib., Crp., OUFE 12782.
+l. purpureobractea B.Mathew & T.Baytop
81, 25iii 2003, En.-NT., E. Medit., Crp., OUFE
12784.

* |. schachtii Markgr.

251, 31iii 2005, En.-LC., Ir.-Tur., Crp., OUFE
12785.

* |. suaveolens Boiss. & Reut.

241, 27 iii 2004, E. Medit., Crp., OUFE 12786.
Crocus ancyrensis (Herb.) Maw

54, 07 ii 2003, En.-LC., Ir.-Tur., Crp., OUFE
12787.

C. chrysanthus (Herb.) Herb.

239, 17 iii 2007, Crp., OUFE 15886.

C. danfordiae Maw

204, 27 iii 2004, En.-LC., Crp., OUFE 12788.
C. biflorus Mill. subsp. pulchricolor (Herb.)
B.Matthew

251, 31iii 2005, En.-LC., Euro.-Sib., Crp.,
OUFE 12789.

C. antalyensis B.Matthew

101, iii 209, En.-LC., Crp., OUFE 15887.

C. olivieri J.Gay subsp. olivieri

252, 27 iii 2004, Crp., OUFE 12790.

C. pallasii Goldb. subsp. pallasi

23, 10iv 2007, Crp., OUFE 15888.

C. speciosus M .Bieb. subsp. speciosus

278, 20iii 2004, Crp., OUFE 12791.
Gladiolusitalicus Mill.

299, 23 iv 2004, Crp., OUFE 12792.

G. atroviolaceus Boiss.

25, 12iii 2003, Ir.-Tur., Crp., OUFE 12793.
ORCHIDACEAE

Cephalanthera epipactoides Fisch. & C.A.Mey
286, 29 iv 2007, Crp., OUFE 15889.
C.rubra(L.) Rich.

299, 13 v 2005, Crp., OUFE 12794.

C. longifolia (L.) Fritsch

66, 29 vi 2003, Euro.-Sib., Crp., OUFE 12795.
C. damasonium (Mill.) Druce

44, 10 vi 2005, Euro.-Sib., Crp., OUFE 12796.
Epipactis helleborine (L.) Crantz

292, 28 vi 2003, Crp., OUFE 12797.

E. persica (So6) Hausskn. ex Nannf.

254, 29 v 2004, Crp., OUFE 12798.
Limodorum abortivum (L.) Schwartz

241, 26 iv 2003, Crp., OUFE 12799.
Spiranthes spiralis(L.) Chevall.

109, 15 x 2005, Crp., OUFE 12800.
Platanthera bifolia (L.) Rich.

44, 24 v 2003, Euro.-Sib., Crp., OUFE 12801.
+P. chlorantha (Cugter) Rchb.

150, 19 v 2003, Crp., OUFE 12802.

* Ophrysfusca Link.

277, 13 v 2005, Medit., Crp., OUFE 12803.

O. mammosa Desf.

91, 26 iv 2003, E. Medit., Crp., OUFE 12804.
O. oestrifera M.Bieb. subsp. oestrifera

5, 26 iv 2003, Crp., OUFE 12806.

O. apifera Huds.

50, 23 iv 2003, Crp., OUFE 12808.

Serapias vomeracea (Burm.f.) Brig. subsp.
laxiflora (So6) Golz & H. R. Reinhard

330, 12iii 2003, E. Medit., Crp., OUFE 12809.
Himantoglossum caprinum (M.Bieb.) Spreng.
257, 17 vii 2005, Crp., OUFE 12810.
Anacamptis pyramidalis (L.) Rich.

252, 22 v 2004, Crp., OUFE 12811.
OrchiscoriophoralL.

277,10iv 2004, Crp., OUFE 12812.

O. tridentata Scop.

147, 12ii 2003, Medit., Crp., OUFE 12813.
O. purpurea Huds.

271, 15iii 2005, Euro.-Sib., Crp., OUFE 12815.
O. simia Lam.
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298, 23 iv 2004, Crp., OUFE 12816.

* O. italica Poir.

123,06 iii 2004, Medit., Crp., OUFE 12817.
O. morio L. subsp. morio

313, 12iii 2003, Crp., OUFE 12818.

subsp. picta (Loisd.) K. Richt.

39, 29iii 2003, Medit., Crp., OUFE 12819.
O. anatolica Boiss.

119, 12iii 2003, Crp., OUFE 12821.

O. mascula(L.) L. subsp. pinetorum (Boiss. &
Kotschy) E.G.Camus

31, 04 v 2005, E. Medit., Crp., OUFE 12822.
O. pallensL.

247, 22 v 2004, Crp., OUFE 12823.

O. palustris Jacq.

328, 13 vi 2005, Crp., OUFE 12823.

O. laxiflora Lam.

300, 06 iii 2004, Medit., Crp., OUFE 12824.
+Dactylorhiza romana (Sebast) So6 subsp.
romana

278, 17 vi 2005, Medit., Crp., OUFE 12825.
D. saccifera (Brongn) So6

110, 10 vi 2004, E. Medit., Crp., OUFE 12826.
D. nieschalkiorum H.Baumann & Kiinkele
329, 19 vi 2004, En.-LC., Crp., OUFE 12827.
D.incarnata (L.) So6

49, 21 vi 2003, Crp., OUFE 12828.
DIOSCOREACEAE

Tamus communis L. subsp. communis

32, 14 vi 2003, Crp., OUFE 12829.
SPARGANIACEAE

Sparganium erectum L. subsp. neglectum
(Beebu) K. Richt.

70, 14 iix 2004, Euro..-Sib., Crp., OUFE 12829.

TYPHACEAE

Typha latifolia L.

86, 23 iix 2003, Crp., OUFE 12830.

T. angustifolia L.

210, 17 vi 2003, Crp., OUFE 12831.

T. domingensis Pers.

21, 26 vii 2003, Crp., OUFE 12832.
JUNCACEAE

+Juncus heldreichianus T.Marsson ex Parl.
subsp. heldreichianus

38, 22 vi 2003, E. Medit., Crp., OUFE 12833.
J.inflexusL.

21, 03 vi 2005, Herp., OUFE:12834.

J. compressus Jacg.

321, 05 vii 2003, Crp., OUFE 12835.

J. bufoniusL.

130, 30iix 2003, Th., OUFE 12836.

* J. capitatus Weigel

162, 05 vii 2003, Crp., OUFE 12837.
J.articulatusL.

142, 07 vi 2003, Euro.-Sib., Crp., OUFE 12838.

Luzulaforsteri (Sm.) DC.

221, 19 vi 2004, Euro.-Sib., Herp., OUFE
12839.

L. spicata (L.) DC.

200, 18 vi 2009, Hcrp., OUFE 15890.
CYPERACEAE

CyperuslongusL.

210, 06 ix 2004, Th., OUFE 12840.
C.glaber L.

58, 27 vii 2003, Th., OUFE 12841.

C. capitatus Vand.

29, 23iix 2003, Th., OUFE 12842.

C. serotinus Rottb.

321, 06 ix 2003, Th., OUFE 12843.
Pycreus flavescens (L.) P.Beauv. ex Rchb.
20, 19iix 2007, Th., OUFE 15891.
Eleocharis palustris (L.) Roem. & Schult.
230, 14 ix 2005, Crp., OUFE 12844.

E. mitracarpa Steud.

26, 04 ix 2003, Crp., OUFE 12845.

* | solepis setacea (L.) R.Br.

121

38, 01 vi 2005, Crp., OUFE 12846.
Schoenoplectus lacustris (L.) Palla subsp.
lacustris

210, 10iix 2003, Crp., OUFE 12847.
Scirpus sylvaticus L.

216, 18 iix 2006, Crp., OUFE 15892.

* Bolboschoenus maritimus (L.) Pallavar.
maritimus

221, 19 iix 2004, Crp., OUFE 12848.
Scirpoides holoschoenus (L.) Sojak

21, 01 ix 2005, Crp., OUFE 12849.
Cladium mariscus (L.) Pohl

38, 06 ix 2003, Crp., OUFE 12851.

Carex otrubae Podp.

179, 10iix 2003, Herp., OUFE 12852.

C. divulsa Stokes subsp. divulsa

226, 19 vii 2007, Crp., OUFE 15893.

* C. divisa Huds.

167, 29 vi 2003, Euro.-Sib., Crp., OUFE 12853.
C.remota L.

321, 04 v 2003, Euro.-Sib., Herp., OUFE 12854.
+C. riparia Curtis

277,29 iix 2003, Euro.-Sib., Herp., OUFE
12855.

C. pseudocyperusL.

313, 08 ix 2003, Euro.-Sib., Crp., OUFE 12856.
C. paniceaL.

189, 20 iix 2009, Crp., OUFE 15894.
C.distansL.

185, 01 iix 2004, Euro.-Sib., Herp., OUFE
12857.

C. tomentosa L.

197, 29 vii 2009, Crp., OUFE 15895.

C. elata All. subsp. elata

150, 22 vi 2003, Euro.-Sib., Herp., OUFE
12858.

POACEAE

Brachypodium sylvaticum (Huds.) P.Beauv.
153, 21 vi 2003, Euro.-Sib., Herp., OUFE
12859.

Agropyron cristatum (L.) Gaertn. subsp.
pectinatum var. pectinatum

209, 18 vi 2007, Th., OUFE 15896.
Elymusrepens (L.) Gould subsp. repens
54, 05 vii 2005, Herp., OUFE 12860.

E. hispidus (Opiz) Mederis subsp. hispidus
207, 19 v 2008, Herp., OUFE 15897.
Aegilops umbellulata Zhuk.

249, 04 ix 2003, Ir.-Tur., Th., OUFE 12861.
Ae. triuncialisL.

210, 17 vi 2005, Th., OUFE 12862.

Ae. biuncialis Vis.

121, 19 v 2007, Th., OUFE 15898.

Triticum aestivum L.

190, 28 iix 2004, Th., OUFE 12863.

Secale cereale L. var cereale

132, 30 iix 2003, Herp., OUFE 12864.
Hordeum murinum L. var. glaucum (Steud.)
Tzveev

162, 05 vii 2003, Th., OUFE 12865.

H. bulbosum L.

70, 05 iix 2005, Herp., OUFE 12866.
+Bromus hordeaceus L. subsp. hordeaceus
143, 07 vi 2003, Th., OUFE 12867.

B. hordeaceus L. subsp. thominii (Hardouin)
Maire

47, 01 ix 2005, Medit., Th., OUFE 12868.
B. japonicus Thunb. subsp. japonicus

40, 23iix 2003, Th., OUFE 12869.

B. tectorum L.

18, 19 vi 2004, Th., OUFE 12870.

Avena barbata Pott ex Link

11, 01 ix 2005, Medit., Th., OUFE 12871.
Arrhenatherum elatius (L.) P.Beauv. ex J.Pred
& C.Pred subsp. elatius

99, 28 iv 2007, Th., OUFE 15899.
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Trisetum flavescens (L.) P.Beauv.

170, 19iv 2008, Th., OUFE 15900.
Rostraria cristata (L.) Tzvelev var. cristata
89, 23iix 2003, Herp., OUFE 12872.
Koeleria nitidula Veen.

175, 18 iv 2007, Crp., OUFE 15901.

K. cristata (L.) Pers.

227,04 ix 2003, Herp., OUFE 12873.
Calamagrostis pseudophragmites (Haller)
Koder

301, 07 vi 2004, Euro.-Sib., Crp., OUFE 12874.

Deschampsia caespitosa (L.) P.Beauv.

45, 10 iv 2009, Ch., OUFE 15902.
Calamagrostis pseudophragmites (Haller)
Koder

306, 11 iv 2007, Crp., OUFE 15903.

Apera intermedia Hack.

219, 10iv 2009, Ir.-Tur., Crp., OUFE 15904.
Agrostis stolonifera L.

190, 17 vi 2005, Euro.-Sib., Th., OUFE 12875.
Polypogon viridis (Gouan) Breistr.

151, 28 iix 2004, Euro.-Sib., Th., OUFE 12876.

* P.monspeliensis (L.) Desf.

159, 05 vii 2003, Th., OUFE 12877.
Phalarisarundinacea L.

51, 19 iv 2007, Th., OUFE 15905.
Alopecurus arundinaceus Poir.

125, 04 vii 2004, Euro.-Sib., Crp., OUFE
12878.

A. myosuroides Huds. var. myosuroides
71, 05 iix 2005, Euro.-Sib., Th., OUFE 12879.
Beckmannia eruciformis(L.) Host

263, 13 vi 2005, Th., OUFE 12880.
Phleum pratense L.

56, 19 vi 2003, Euro.-Sib., Ch., OUFE 12881.
P. montanum K.Koch subsp. montanum
182, 05 v 2007, Ch., OUFE 15906.

P. exaratum Griseb subsp. exaratum
197, 19 iix 2004, E. Medit., Th., OUFE 12882.
P. subulatum (Savi) Aschers. & Graebn. subsp.
subulatum

104, 25 vii 2004, Crp., OUFE 12883.
Festuca drymeja Mert.&W. D. J. Koch
200, 19 iv 2009, Ch., OUFE 15907.

F. valesiaca Schleich. ex Gaudin

103, 20 iv 2006, Ch., OUFE 15908.

F. callieri (Haeck.) Markgr. subsp. callieri
137, 07 vi 2003, Herp., OUFE 12884,
Lolium perenne L.

183, 17 vi 2005, Herp., OUFE 12885.
Vulpiamyuros(L.) C.C.Gmel.

331, 26 vii 2003, Herp., OUFE 12886.

V. ciliata Dumort. subsp. ciliata

102, 10 iv 2007, Herp., OUFE 159009.
Poaannua L.

27, 26 vii 2003, Th., OUFE 12887.
P.trivialisL.

30, 04 ix 2003, Ch., OUFE 12888.

P. pratensis L.

188, 10 v 2007, Crp., OUFE 15910.

P. angustifolia L.

7, 27 vii 2003, Crp., OUFE 128809.

P. nemoralisL.

93, 05 vii 2003, Herp., OUFE 12890.

P. bulbosa L.

230, 15 vi 2003, Ch., OUFE 12891.

* Catabrosa aquatica (L.) P.Beauv.

340, 23 iix 2003, Crp., OUFE 12892.

* Sclerochloa dura (L.) P.Beauv.

270, 29 iix 2003, Th., OUFE 12893.
Dactylis glomerata L. subsp. glomerata
206, 19 v 2007, Crp., OUFE 15911.
Cynosurus cristatus L.

61, 14 vi 2006, Crp., OUFE 15912.
Briza media L.

304, 20 vi 2008, Crp., OUFE 15913.
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* B. humilis M.Bieb.

160, 08 vi 2003, Th., OUFE 12894.

* Echinaria capitata (L.) Desf.

122, 24 iix 2005, Th., OUFE 12895.
Melica uniflora Retz.

267, 11 vii 2007, Crp., OUFE 15914.

* M. ciliata L. subsp. ciliata

69, 05iix 2005, Crp., OUFE 12896.
+Glyceria fluitans (L.) R.Br.

240, 29iix 2003, Crp., OUFE 12897.

G. notata Chevall.

264, 29iix 2003, Crp., OUFE 12898.

Stipa bromoides (L.) Dorfl.

60, 26 vii 2005, Medit., Herp., OUFE 12899.
* S. holosericea Trin.

111, 23 iix 2003, Ch., OUFE 12900.
Piptatherum coerulescens (Desf.) P.Beauv.
40, 19iix 2007, Ch., OUFE 15915.

Arundo donax L.

204, 19 iix 2007, Crp., OUFE 15916.
Phragmites australis (Cav) Trin. ex Steud.
146, 22 vi 2003, Euro.-Sib., Crp., OUFE 12901.
* Eragrostisminor Host

185, 01 iix 2003, Crp., OUFE 12902.
Cynodon dactylon (L.) Pers.

209, 19iix 2009, Crp., OUFE 15917.
Crypsis schoenoides (L.) Lam.

66, 17 iix 2007, Crp., OUFE 15918.
Echinochloa crus-galli (L.) P.Beauv.

326, 26 vii 2003, Th., OUFE 12903.
Digitaria sanguinalis (L.) Scop.

332, 25iix 2005, Th., OUFE 12904.

D. sabulosa Tzveev, 28, 26 vii 2003, Th.,
OUFE 12905.

Paspalum paspalodes (Michx.) Scribn.
207, 10 vii 2007, Crp., OUFE 15919.
Setaria viridis (L.) P.Beauv.

41, 14iix 2004, Th., OUFE 12906.

S. glauca(L.) P.Beauv.
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Abstract

A mycotoxinis a toxic secondary metabolite produced by an organism of the fungus kingdom, including
mushrooms, molds, and yeasts. Mycotoxins are non-volatile, relatively low-molecular weight secondary metabolites of
certain fungi that are toxic to human beings, plants and animals. The production of toxins depends on the surrounding
intrinsic and extrinsic environments and the toxins vary greatly in their severity, depending on the organism infected
and its susceptibility, metabolism, and defense mechanisms. Mycotoxicosis is the poisoning by ingestion of mycotoxins
through food contaminated by toxigenic fungi. Mycotoxins comprise a structurally diverse and chemically complex
group of fungal metabolites and many of which have been implicated as significant health hazards on a world wide
scale.

Key words. Mycotoxins, Health hazard, Secondary metabolite

*

Saghk agisindan bir tehlike olarak mikotosinler

Ozet

Bir mikotoksin; mantar, kif ve maya da dahil olmak (izere, mantar aleminden bir organizma tarafindan tretilen
toksik sekonder metabolitidir. Mikotoksinler, insan, bitki ve hayvanlar i¢in toksik olan belirli mantarlarin ugucu
olmayan, goreceli olarak diisiik molekiil agirlikli ikincil metabolitlerdir. Toksin diretimi i¢ ve dis ortamlarda baghdir ve
toksin bulagmis organizma ve duyarlilik, metabolizma ve savunma mekanizmalarina bagli olarak, onlarin siddeti biiyiik
Olgiide degisir. Mikotoksikoz toksijenik mantarlar tarafindan kontamine yiyecek yoluyla mikotoksinler tiketilmes ile
zehirlenmesidir. Mikotoksinler fungal metabolitlerin yapisal olarak farkli ve kimyasal karmagik bir grup olusturan ve
bir ¢ogu diinya ¢apinda bir 6lgekte dnemli saglik tehlikesi olarak sorumlu tutulmustur.

Anahtar kelimeler: Mikotoksin, Sekonder metabolit, Saglik agisindan tehlike
1. Introduction

A mycotoxin (from Greek - mykes means "fungus’ and Latin - toxicum means “poison”) is a toxic secondary
metabolite produced by an organism of the fungus kingdom, including mushrooms, molds, and yeasts (Turner et al.,
2009; Richard, 2007). Mycotoxins are non-volatile, relatively low-molecular weight secondary metabolites of certain
fungi that are toxic to human beings, plants and animals. Chemically mycotoxins are non-antigenic compounds of low
molecular weight. These toxins are generally detected in milk, cheese, corn, peanuts, cotton seeds, wheat grains, pulses
copra, almond, figs, spices and other foods and feeds. They are fungal secondary metabolites are formed by consecutive
series of enzyme catalyse reactions from a few biochemically simple intermediates of primary metabolites such as
acetate, mevalonate, malonate and certain amino acids. Mycotoxins are toxic, secondary metabolites of low molecular
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weight produced by naturally occurring fungi (Chu, 1992). Uraguchi and Yamazaki (1978) defined mycotoxins as
“secondary funga metabolites capable of causing pathological changes or physiological abnormalitiesin man and warm
blooded animals.” In the present context, the term *’mycotoxin’’ may be defined as “a group of chemically unrelated
secondary fungal metabolites which are detrimental to living organisms and cause illness and death in human and
animals and in certain cases are also harmful to green plants.” The reason for the production of mycotoxinsis not yet
known; they are neither necessary for growth nor the development of the fungi (Fox and Howlett, 2008). The
production of toxins depends on the surrounding intrinsic and extring ¢ environments and the toxins vary greatly in their
severity, depending on the organism infected and its susceptibility, metabolism, and defense mechanisms.

Mycotoxicosis is the poisoning by ingestion of mycotoxins through food contaminated by toxigenic fungi.
Historically, mycotoxicosis has been known for hundreds of years (9" and 18" century) due to death of thousands of
people in Europe caused by food-borne and a toxins producing fungus (Claviceps purpurea) in rye grains.

The existence of mycotoxins was not documented until 1960. Before 1900, in Italy, researchers there believed
consumption of moldy corn by children led to the devel opment of illness (Christensen, 1975). Some experiments, done
at that time, included the isolation, and growth of the suspected fungus in pure culture, and isolation of toxic
compounds from the fungus that the researchers believed to be the cause of theillness. Burnside et al (1957) studied an
extensive outbreak of moldy corn disease in the southeastern United States in the early 1950's where hundreds of wild
pigs foraging in cultivated corn fields became ill and many died. Teams of veterinarians and mycol ogists collaborated
to determine the cause of the deaths of these pigs. They isolated a number of different fungi from the moldy corn and
inoculated each fungus on moist corn that had been sterilized and then fed them to pigs. The consumption of corn
inocul ated with Aspergillus flavus caused outward signs and inward lesions found in other cases of the so-called moldy
corn disease. However, since there was no toxin(s) isolated, there was little attention paid to the article since it till
seemed like old news, i.e. domestic animals poisoned by eating moldy corn.

It would not be until 1960, when approximately 100.000 turkeys and a lesser number of other domestic birds
died in England, causing losses of approximately several hundred thousand dollars, before the first mycotoxin was
isolated and identified. The first appearance of aflatoxins is often dated to a shipment of contaminated groundnut
(peanut) meal delivered to Britain from Brazil in 1959. The meal was used in poultry feed that killed turkeys, ducklings
and game birds (pheasant and partridge). The syndrome was called “Turkey X disease” and was characterized by
extensive liver damage including fatty change and subcutaneous hemorrhage. Further imports of contaminated meal
killed calves and pigs in Britain. Contaminated cottonseed meal causing liver cancer in farm-raised trout was found to
be due to the same agent. Reexamination of these earlier cases and a number of mass kills of livestock, especially of
farmed fish in the US in earlier years suggested that the same agent had played a role there too. Using the toxicity to
ducklings to monitor purification, the toxin was obtained from Aspergillus flavus found in groundnuts from Uganda and
was dubbed an aflatoxin.

3. Results and discussion
2.1 Types of mycotoxins

Mostly all the fungi are equipped with toxin producing ability depending on environmental conditions. There
are different types of mycotoxins produced by different fungi like, Aspergillus, Penicillium, Fusarium, Stachybotrys,
Alternaria, Claviceps, Boletus, Amanita, Coprinus, Myrothecium, and Pithomyces etc.

2.1.1. Aflatoxins

Aflatoxins are a group of related difurano coumarin secondary metabolites produced by certain strains of
Aspergillus flavus and A. parasiticus. The mycotoxin isolated was named aflatoxin, the "a" from Aspergillus and "fla"
from flavus. Feeding test of food containing aflatoxin, with various laboratory animals, demonstrated that to varying
degrees, al animals tested were sensitive to aflatoxin. These compounds were isolated from groundnut milk following
outbreak of liver diseases among chicks, turkies, pigs, and calves etc. during 1960, 1961 in Great Britain. Further, cows
eating contaminated feed will produce milk containing the dightly modified aflatoxins M.

Four different types of aflatoxins were identified and their chemical structures were determined. These are -
Aflatoxin By, By, G; and G, (Martins et al., 2001) (Figure 1). The former two show characteristic blue fluorescence and
the latter two bluish-green or green fluorescence under ultraviolet light which forms the basis of the most simple
chemical assay procedure used at present to detect aflatoxins in food and feed. B; and G; are the most abundant forms
in nature than their dihydroderivatives B, and G, occurring in lesser amount. Milk from cow feed on aflatoxin
contaminated feed showed a different form of aflatoxin called M; and M, (Figure 2). Aflatoxin B; is one of the most
potent carcinogens known, being capable of inducing liver cancer at concentration below 1 ng kg™ body weight.
Aflatoxins may come out into eggs or may be accumulated in muscles of hen or in milk of cow, meat of cow etc. thus
entering easily into human food chain. Moreover, mycotoxins are highly thermostable often withstanding a temperature
of cooking and thus poisoning the food product and thereby poses a serious threat to human population. They are most
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oftenly produced in groundnut but can also be produced in breads, cakes and other bakery products. The optimum
temperature for the growth of aflatoxin producing strains of Aspergillus is 30 °C with arelative humidity 75% to 80%
or even more. They are soluble in chloroform, ethanol, benzene, methanol and other polar solvents but not soluble in
water.

Aflatoxins are acutely toxic to most of the mammals although there are considerable variationsin their toxicity
towards different groups of mammalian species. Depending upon the concentration aflatoxins may be carcinogenic,
mutagenic, teratogenic or oestrogenic with the results of reduced immune responses and acute disease syndrome. The
organs most commonly affected by aflatoxins and some other mycotoxins are livers, but other organs like kidney,
adrenal glands, ovary, stomach etc. also show acute damage and develop bleeding lesions and cancers. Hepatic
carcinoma is the main symptom of aflatoxin hazards and almost 50% cases of liver cancer is caused due to aflatoxin
contamination. Only 0.3-ppm concentration of aflatoxin has been proved to be the potent dosage (minimum level) for
causing hepatic carcinoma. It has been reported that dietary aflatoxin B1 (AFB,) adversely affected growth
performance, feed conversion, apparent digestibility coefficients, and cause physiological disorders and histological
changes, in particular on hepatopancreatic tissue (Boonyaratpalin et al., 2001; Burgos-Hernadez et al., 2005).

Conversaly, AFB; levels between 50-100 ppb showed no effect on growth in juvenile black tiger shrimp
(Penaeus monodon). Nevertheless, growth was reduced when AFB; concentrations were elevated to 500-2500 ppb.
Survival dropped to 26.32% when 2500 ppb AFB; was given, whereas concentrations of 50-1000 ppb had no effect on
survival. There were marked histological changes in the hepatopancreas of shrimp fed diet containing AFB; at a
concentration of 100-2500 ppb for 8 weeks, as noted by atrophic changes, followed by necrosis of the tubular epithelial
cells. Severe degeneration of hepatopancreatic tubules was common in shrimp fed high concentrations of AFB;
(Boonyaratpalin et al., 2001).
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Figure 2. Structures of Aflatoxins My, My, Boa, and Gpa
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2.1.2 Fusariumtoxin

Fusarium toxins are produced by over 50 species of Fusarium and have a higory of infecting the grain of
developing cereals such as wheat and maize (Schaafsma and Hooker, 2007). Several species of Fusarium produce
different types of mycotoxins liks — moniliformin, fumonisins, Trichothecenes and Zearelenone. Trichothecenes is also
known as T-2 mycotoxin that is deoxyninalenol. Zearelenone is also known as F-2 mycotoxin. Some of the other major
types of Fusarium toxins include: beauvercin and enniatins, butenolide, equisetin, and fusarins (Desjardins and Proctor,
2007).

2.1.3 Zearalenone (Zear.)

It is naturally occurring mycotoxin produced by Fusarium moniliforme, F. roseum, F. oxysporum, F.
rtrichinous and F. graminearum which results in estrogenic syndromes involving swelling of vulva, rectal and vaginal
prolapse, enlargement of uterus etc (Figure 3). Zearelenone is found to be toxic to swine population and also to the
other mammals including human beings. It causes bleeding lesions on genital organs and develops cancer in ovaries,
uterus etc. Thistoxin devel ops most of the cervical cancers. It causes non-functioning in ovaries, abortion and abnormal
piglets. Sometimes the male swine shows the symptoms of feminization. It may also cause dermatitis, oesophages
cancer, digestive disorders and promote cancer in urinary bladder.

OH O

HO

o
Figure 3. Structure of Zearaenone Figure 4. Structure of Fumonisins

Fumonisins (Figure 4) causes leukoencephal omalacia and moniliformin (Figure 5). Fumonisins isolated from
F. moniliforme and are found to cause diseases in horses. It has aso been reported to have cancer promoting activity in
rat (Roy, 1996). Fumonisins also produced by maize pathogen F. verticillioides and F. proliferatum and at very low
levels, by Alternaria in black end stem rot in tomatoes, asparagus and garlic (Seefelder et al., 2002). Fusarium toxins
are mostly produced in rice, corn, wheat, wheat flour, corn flakes etc. Trichothecenes produce inactivity, degeneration
of cellsin bone marrow and intestinal cerosis, degeneration of bone cells and malformation of bones and cartilages even
diarrhoea, haemorrhage and death. The report of using trichothecenes in biological war was published during Vietnam
War. The yellow rain occur in certain parts of Vietham were chemically analysed by different European scientists and
was found to contain trichothecenes group of chemicals.

2.1.4 Trichothecenes

The effects of the first trichothecene toxin, T-2, documented was in the 1940s where it was associated with an
outbreak of alimentary toxic aleukia (ATA). At its peak, in 1944, the population in the Orenbury District and other
digtricts of the then USSR suffered enormous casualties, more than 10 percent of the population was affected and many
fatalities occurred. The term alimentary toxic refers to the toxin being consumed in foods and aleukia refers to the
reduced number of leucocytes or white blood cells in the affected person. Other symptoms included bleeding from nose
and throat, multiple, subcutaneous hemorrhages.

The infected food in this case was millet, which made up a grest part of the diet of the peoplein theregion, and
at times, during WWII, it was not uncommon to allow the millet to be left standing in the fields over winter because bad
wesather in the fall prevented its harvest at the proper time. During the late winter and early spring the millet would
become infected with a variety of fungi, including Fusarium tricinctum, and when the people gathered and ate this
fungus, many came down with what was diagnosed as ATA. Thousands were affected, and many died. Locally, Joffe, a
plant pathologist determined the outbreak of ATA was caused by consumption of atoxin, present in the millet, which
had been contaminated by F. tricinctum. This was a remarkable conclusion since this was 20 years before aflatoxin was
discovered. However, Joffe did not isolate or identify the toxin involved and as a result his work remained unknown
until about 1965 when he presented a summary of hisresearch at a symposium on mycotoxins. The mycotoxin involved
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was later given the common name T-2, and classified as one of several trichothecenes. Fed orally to rats, it has an LD50
of 3.8mg/kg, which islower than that of aflatoxin, but still toxic enough.

The trichothecenes are a very large family of chemically related toxins produced by various species of
Fusarium, Trichoderma, Verticimonosporium, Myrothecium, etc. The distinguishing chemical feature of trichothecenes
is the presence of a trichothecene ring, which contains an olefinic bond at C-9, 10; and an epoxide group at C-12, 12
(Figure 6). There are several naturally occurring trichothecenes in food and feeds el aborated by Fusarium spp including
T-2 mycotoxin and deoxynivalenol. T-2 mycotoxin has been studied most extensively and is a natural contaminant of
food and feed.

All trichothecenes are mycotoxins, but not all mycotoxins are trichothecenes. This family of mycotoxins
causes multiorgan effects including emesis, cardiovascular alterations, immunodepression, skin toxicity and bone
marrow damage. The tichothecenes are nonvolatile, low molecular weight (MW 250-550) compounds (Ueno, 1989).
This group of mycotoxins is relatively insoluble in water but highly soluble in acetone, ethyl acetate, chloroform,
dimethyl sulfoxide, ethanol, methanol and propylene glycol. Purified trichothecenes generdly have a low vapor
pressure, but they do vaporize when heated in organic solvents. Extraction of trichothecenes from fungal cultures with
organic solvents yields a ydlow-brown liquid, which, if allowed to evaporate, forms a greasy, yelow crystalline
product. Some experts believe this extract to be the yellow contaminate of yellow rain. In contrast, highly purified
toxins form white, crystalline products that have characteristic melting points (Mirocha et d., 1983; Watson et al.,
1984). When maintained as either crystalline powders or liquid solutions, trichothecene mycotoxin compounds are
stable when exposed to air, light, or both.
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Figure 5. Structure of Moniliformin Figure 6. Detoxification of trichotecenes by microbial enzymes.

The change of structure deactivates its toxic effects.
2.1.5 Vomitoxin

Vomitoxin, also known as deoxynivalenol (DON), is a type B trichothecene, an epoxy-sesquiterpeneoid
(Figure 7). This mycotoxin occurs predominantly in grains such as wheat, barley, oats, rye, and maize, and less often in
rice, sorghum, and triticale. The occurrence of deoxynivalenol is associated primarily with Fusarium graminearum
(Gibberella zeae) and F. culmorum, both of which are important plant pathogens which cause Fusarium head blight in
wheat and Gibberella ear rot in maize. A direct relationship between the incidence of Fusarium head blight and
contamination of wheat with deoxynivalenol has been established. The incidence of Fusarium head blight is strongly
associated with moisture at the time of flowering (anthesis), and the timing of rainfall, rather than the amount, is the
most critical factor. Furthermore, deoxynivalenol contents are significantly affected by the susceptibility of cultivars
towards Fusarium species, previous crop, tillage practices, and fungicide use (Beyer et al., 2006). Vomitoxin and other
type B trichothecenes are produced by Fusarium sp. and can be an important contaminant of wheat. Deoxynivalenal
levels of 200, 500, and 1000 ppb in the diet significantly reduced body weight and growth rate in white shrimp
Litopenaeus vannamei (Trigo-Stockli et al., 2000).

When compared to other trichothecene mycotoxins which can form in grains and forages, vomitoxin is
relatively mild. Vomitoxin belongs to a class of mycotoxin (tricothecenes) which are strong protein inhibitors.
Inhibition of protein synthesis following exposure to vomitoxin causes the brain to increase its uptake of the amino acid
tryptophan and, in turn, its synthesis of serotonin. Vomitoxin is not a known carcinogen as with aflatoxin. Large
amounts of grain with vomitoxin would have to be consumed to pose a health risk to humans. The U.S. Food and Drug
Administration has established alevel of 1ppm (parts per million) restriction of vomitoxin.

2.1.8 Ochratoxin A

Ochratoxin is a mycotoxin that comes in three secondary metabolite forms, A, B, and C. All are produced by

Penicillium and Aspergillus species. The three forms differ in that Ochratoxin B (OTB) is a nonchlorinated form of
Ochratoxin A (OTA) and that Ochratoxin C (OTC) isan ethyl ester form Ochatoxin A (Bayman and Baker, 2006).
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2.1.6 Penicilliumtoxins

Several species of Penicillium produce toxins like Patulin, Citrinin, Citriviridin, Cyclopiazonic acid, Penicillic
acid etc. These toxins are mainly produced in mouldy peanut, dry fruits, rice, corn, cheese, chestnut, cider, apple juices
and different fruit juices made from fruits infected with Penicillium spp., molded bakery products, wine, jam, jelly,
syrup, scented supari, bean etc. These toxins are responsible for cardiac beriberi, kidney damage, capillary damage,
oedema, bloody diarrhoea and death. Rubratoxin and Ochratoxin are produced by species groups of Penicillium. These
toxins cause linear diseases, degeneration and necrosis of liver. They can persist in cooked foods also and thereby
possessing a public heath problem.

Citrinin isamethylated heterocyclic compound produced mainly by the toxigenic strains of P. citrinum (Figure
8). It is associated with yellow rice disease in Japan and acts as a nephrotoxin in all animal species tested. Citrinin can
also act synergistically with Ochratoxin A to depress RNA synthesis in murine kidneys (Bennett and Klich, 2003).
Cyclopiazonic acid was originaly isolated from the culture of P. cyclopium. (Figure 9). There are evidences that
cyclopiazonic acid might have been involved along with the aflatoxins in the “ Turkey X" syndrome in England in 1960
(Roy, 1996).

2.1.7 Citreoviridin
Several species of Penicillium (e.g. Citro viride) and a so species of Aspergillus have been reported to produce

Citreoviridin in food and feedstuffs (Figure 10). There. It causes paralysis, cardiomuscular disturbances and |oss of
eyesight in experimental animals.
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Figure 10. Structure of Citreoviridin Figure 11. Structure of Ochratoxin A

Ochratoxin A is a pentaketide/ amino acid hybrid molecule which is produced by numerous species of
Penicillium and Aspergillus, especially P. verrucosum, which is common on cereals in temperate climates and A.
ochraceus and A. carbonarius which grow on the flesh of coffee berries during drying (Figure 11). There. Coffee can,
therefore, be contaminated with Ochratoxin A, mercifully much of it is destroyed during roasting. It is highly
nephrotoxic and has been implicated in a degenerative human kidney disorder called ‘Balkan endemic nephropathy’, it
is also suspected to cause cancer of the gall bladder. Further, Ochratoxin A causes arena degenerative disorder of farm
animals, especially pigs. A chemically closely related mycotoxin is citrinin.

Production of ochratoxin, by Aspergillus chraceus, was first described in South Africa by Theron et al., (1966),
where it was isolated along with a number of other fungi. In experiments done with thisisolate, he LD 50 of ochratoxin
for rats is 22mg/kg, but a lesser amount will result in severe liver damage. A single dose of 12.5 mg/kg was
administered to pregnant rats on the tenth day of gestation, and of the 88 fetuses involved, 72, or 81.8% died or were
resorbed. Ducklings seem to be equally sensitive to ochratoxin as they are to aflatoxin.
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2.1.9 Patulin

Patulin is a toxin produced by the Aspergillus, Penicillium, Byssochlanmys nivea and Paecilomyces fungal
species (Figure 12). P. expansum is especially associated with a range of moldy fruits and vegetables, in particular
rotting apples and figs. It is destroyed by the fermentation process and so is not found in apple beverages, such as cider.
Although patulin has not been shown to be carcinogenic, it has been reported to damage the immune system in animals
(Moss, 2008). Patulin is a small (tetraketide-derived) molecule, its biosynthesis is complex, involving the formation and
subsequent cleavage of an aromatic ring.
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Figure 12. Structure of Patulin Figure 13. Structure of Sterigmatocystin Figure 14. Structure of Satratoxin H

2.1.10 Serigmatocystin

This toxin is produced by Aspergillus versicolor, Penicillium lateum and Bipolaris spp is responsible for
hepatic carcinoma and cancer of renal track and renal tumour (Figure 13). It is produced in ceredls and legumes. It isa
precursor in the biosynthesis of aflatoxins. Aspergillus versicolor, under theright conditions, produces sterigmatocystin,
a toxic compound given the name because the fungus once was called Serigmatocystis. The toxin is known to cause
lung, liver and kidney tumors in laboratory animals and has been implicated as the cause of disease in calves that have
consumed feed heavily invaded by A. versicolor. The toxin has also been detected in moldy coffee beans in Africa, but
no evidence indicates that even if these beans were used to brew coffee that the toxin would be in the drink (Bokhari
and Aly, 2009).

Aspergillus fumigatus is known to be an animal pathogen. Infection occurs through inhalation of spores and
affects the lungs. Infection may also occur in eggs and the fetuses of cows. However, it aso produces a metabolic
product that may be considered a toxin or an antibiotic. This species is said to be thermophilic, that is, it is found in
substrate where there are extremely high temperatures, up to 122 °F (=50 °C). Under the proper conditions, A. fumigatus
produces fumagillin. This compound is used as an amoebicide that is, as a means to rid the body of amoebae that are
human pathogens and has been used effectively in honey bees as well. However, the correct dosage of this compound is
critical. A little bit more than you need to get rid of the amoebae and you will be getting rid of the patient as well. A.
fumigatus is known to produce various immunosuppressive mycotoxins including gliotoxin. Gliotoxin was found to be
detectable in the sera of aspergillosis mice and aspergillosis patients (Kame and Watanabe, 2005).

2.1.11 Satratoxin H

Satratoxin H is produced by Sachybotrys chartarum and caused stachybotrotoxicosis (Figure 14).
Stachybotrotoxicosis also arose in the Soviet Union. The first outbreak was reported in 1931 when a number of horses
were affected by a syndrome that typically began with an irritation of the mouth, throat, nose and lips accompanied by
swollen glands that often progressed to death. Necropsies showed extensive internal hemorrhaging, especially on the
digestive tract, but with all major organs affected. These symptoms were typical of small intakes of contaminated feed.
The syndrome was not transmissible, indicating a poisoning and it was eventually traced to hay contaminated with the
fungus Stachybotrys chartarum. The fungus produces a number of toxic compounds of which satratoxin H is the most
abundant. In recent years, stachybotrotoxicosis has become recognized as a public health concern in the United States.
This was first brought to public notice in the 1990's when cases of young children with bleeding in the lungs began
appearing in Cleveland, Ohio.

Tremorgens (literally ‘tremor producing’) are produced by species of Penicillium, Aspergillus, Claviceps, and
Acremonium.

2.2 Effect and mode of action of mycotoxins

Most of the mycotoxins that have the potential to reduce growth and hedth status of animas consuming
contaminated feed are produced by Aspergillus, Penicillium and Fusarium sp. These toxic substances are known to be
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either carcinogenic (e.g. aflatoxin B1, ochratoxin A, fumonisin B1), estrogenic (zearalenone), neurotoxic (fumonisin
B1), nephrotoxic (ochratoxin), dermatotoxic (trichothecenes) or immunosuppressive (aflatoxin B1, ochratoxin A and T-
2 toxin).

Mycotoxicoses is the term used for poisoning associated with exposures to mycotoxins. The symptoms of a
mycotoxicosi s depend on the type of mycotoxin; the concentration and length of exposure; as well as age, health, and
sex of the exposed individua. The synergigtic effects associated with several other factors such as genetics, diet, and
interactions with other toxics have been poorly studied. Therefore it is possible that vitamin deficiency, caloric
deprivation, alcohol abuse, and infectious disease status can all have compounded effects with mycotoxins (Bennett and
Klich, 2003). In turn, mycotoxins have the potentia for both acute and chronic health effects via ingestion, skin contact,
and inhalation. These toxins can enter the blood stream and lyphmpatic system, they inhibit protein synthesis, damage
macrophage systems, inhibit particle clearance of the lung, and increase sensitivity to bacterial endotoxin.

After ingestion mycotoxins enter in human body and encounter various molecules. Toxins interact with
gastrointestinal microflora, epithelia cells of intestine liver, bile, blood, kidney, reproductive and nervous systems, skin
and lungs. Some of the effects of mycotoxins are briefly discussed bel ow.

2.2.1 Effect on energy production

There are several mycotoxins, which inhibit certain enzymes involved in Krebs's cycle. Moniliformin, a toxin
of Fusarium, inhibits the oxidation of pyruvate and o-ketoglutarate. It also causes disturbances in intracelular
osmoregul ation.

2.2.2 Inhibition of synthesis of DNA, RNA etc.

Aflatoxin B, inhibits DNA synthesis in liver cells. This is caused due to covalent binding of aflatoxin B; to
DNA and proteins. Thisisalso known to inhibit nuclear RNA synthesisin liver cells of rat. Aflatoxin B; causesdelay in
interferon production in turkeys and at high doses, it reduces IgG and IgA in chicks with consequences of decreased
acquired immunity. Aflatoxin also reduces cell-mediated immune response in animals. Ochratoxin inhibits the activity
of phenylalanine — tRNA synthetase which is required in the first step of protein synthesis. It also reduces the renal
mMRNA coding for certain enzymes such as phosphoenol pyruvate carboxylase.

2.2.3 Effects on nervous sysem

Mycotoxins are grouped into three categories on the basis of mode of action

a) Mycotoxins causing paralysis and inhibition in respiratory systems e.g., citrioviridin. They kill the nerve cells
disrupting energy supply as they inhibit ATP-ase activity.

b) Mycotoxinsinducing trembling in animals, e.g., fumitremorgin A, penitrem A which ater the functional states
of the neurotransmitters and disrupts the nervous system.

c¢) Mycotoxins causing vomiting in animals, eg., Trichothecenes, Phallodin, Amatoxin etc. They act on
chemoreceptor trigger the zone in medulla oblongata and change the biogenic amines.

2.2.4 Effect on hormonal activities

In target cells, steroid hormones regulate the functions. Steroid forms the complexes with receptors, which are
then activated and transported to the nucleus. They bind with the activator sites of chromatin and induce protein
synthesis selectively. Aflatoxin B; binds covalently with acceptor sites of chromatin and thus reduces the nuclear
acceptor sites of hormone receptor complex (HRC) and consequently hormonal activities are reduced.

2.2.5 Carcinogenic effects

Aflatoxins (By, G, My, B, and G,), Sterigmatocystin, Versicolorin A, Luteoskyrin are known as carcinogenic
mycotoxins. These are also known as genotoxins. The chemicals which cause gentle damage and initiates the
carcinogenic processes are known as genotoxic or initiator chemicals whereas those which promote transformation of
genetically modified cells to cancerous cells are known as promoters. Aflatoxin B, binds with the guanine base of DNA
and forms a large bulky adduct which dis-stabilize the DNA double helix and mislead for DNA replication. When these
bulky adducts get accumulated, they form cancers.

2.2.6 Effect on reproductive systems

Urogenital system of swine cattle and poultry birds are known to be affected by zearalemone which at 1 ppm
produces hyperstrogenism in pigs. In young male swine it produces testicular atrophy and mammary gland enlargement,
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infertility. Ergot ingestion may cause abortion in animals. Moreover, ergot is also associated with reduced weight gain
and milk production in animals (Dubey, 2006).

2.2.7 Effect on immune system

Mycotoxins that impair the immune system include AFB,, T-2 toxin, OTA, DON and fumonisin. Most of this
toxins cause impairment of the immune system by inhibiting the synthesis of key proteins associated with the immune
function.

Consumption of trichotecene mycotoxins causes suppression of immune response by reducing both phagocytic
activity and chemotaxis by macrophages (Manning, 2001).

Total hemocyte, granulocyte and phenoloxidase activity were reduced in shrimp fed with T-2 toxin and
zearalenone (Supamattaya et al., 2006). Aflatoxin, suppresses phagocytosis by macrophages, which aters subsequent
processing and presentation of antigen to B lymphocytes with consequential reductions in disease resistance (Manning,
2001).

2.3 Control and management of mycotoxins

Although the presence of mycotoxinsin feed represents an increase threat to aguaculture operations there are a
number of options available to feed manufacturers and farmersto prevent or reduce the risk of mycotoxicosis associated
with mycotoxin contamination. These range from careful selection of raw materials, maintaining good storage
conditions for feeds and raw materials, and using an effective mycotoxin deactivator product to combat the widest
possible range of different mycotoxinsthat may be present.

Binders or adsorbents have been used to neutralize the effects of mycotoxins by preventing their absorption
from the animal’ s digestive tract. Unfortunately, different mycotoxin groups are different in their chemica structure and
therefore it is impossible to equally deactivate all mycotoxins using only one single strategy. Adsorption works
perfectly for aflatoxin but less, or non-absorbable mycotoxins (like ochratoxins, zearalenone and the whole group of
trichothecenes) have to be deactivated by using a different approach.

Biotransformation is defined as detoxification of mycotoxins using microorganisms or enzymes which
specifically degrade the toxic structures to non-toxic metabolites. BBSH 797, a Eubacterium species, patented by
Biomin®, produces enzymes, so-called de-epoxidases, which degrade the toxic epoxide ring of trichothecenes.

Mycofix®Plus is a mycotoxin deactivator which combines adsorption and bio-inactivation to break functional
groups of mycotoxins such as trichothecenes, ochratoxin A and zearalenone, and also includes immune-stimul ation with
addition of selected plant extracts.

It isavery complicated problem and it is unlikely that an acceptable overall solution will be developed in near
future. Several attempts or methods have been devel oped to detoxify the aflatoxin and other mycotoxin contaminations
in food and feed by using various physical and chemica and biological means.

2.3.1 Chemical methods

Of the several chemical methods so far developed using H,O,, Ammonia and O;. Ammoniation (use of
ammonia gas) resulted in significant reduction in levels of aflatoxins in contaminated peanuts, cottonseed meals, corn
etc. But this method has some disadvantages like possible presence of toxic derivatives of aflatoxin.

2.3.2 Physical method

There are several methods for detoxifying aflatoxin and other mycotoxin contaminations like-

a) Heat treatment (Sun dried)

b) Removal of infected seeds or portions of the seeds from seed lots (Electronic or hand sorting).
¢) Adsorption

d) Filtration

€) Density gradient separation

f) Exposureto sunlight and other radiations

g) Solvent extraction method etc.

i) Crop rotation should be adopted to lower the primary inoculum of toxigenic fungi.

2.3.3 Biological method

Bioremediation of aflatoxin contamination is an another dimension of research by using some microorganisms
like Trichoderma, Pseudomonas etc. but it requires some high skilled genetic engineering technology. Biological
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method of detoxification should be adopted by using certain strains of yeasts, moulds or bacteria e.g. Flavobacterium
aurantiacum (NRRL B-184) from the liquid medium. These catalyse the hydration of aflatoxins.

2.4. Use of trichothecenes as a biol ogical weapon

During the mid 1970s, when Vietnam was invading Laos, there were stories of "yellow rain" in areas where
entire villages were killed. One eye witness account of such an event was told by a Hmong refugee, in Thailand. While
tending his poppies, outside of hisvillage, he and his family witnessed the bombing of their village by the Vietnamese,
in MIGS, with a yellow powder that came down like yellow rain. Returning to the village, he found all of the animals
and most of the people were dead. The bodies were bleeding from the nose and ears and their skin were blistered and
yellowed. The few people left alive, when he arrived, were "jerking like fish when you take them out of the water".
These people also eventually died. The witnesstook his family away from the village, but as they left they felt shortness
of breath and sick to their stomach. Thisstory is similar to other soriesthat were heard concerning yellow rain.

It was believed by the United States at that time that the Soviet Union was somehow involved in what occurred
in the Hmong village, and medical teams were sent to investigate. However, because of the remoteness of these
villages, news of such attacks normally took 4 to 6 weeks to reach someone who could notify the medical teams. By the
time investigators reached a village, there was no evidence as to what happened. It would not be until 1980 that a
Defense Department chemist recognized the symptoms described by victims of the bombing as similar to trichothecene
mycotoxicosis. Samples from victims and from vegetation in the areas were tested and some were found to contain
trichothecenes. With this information, President Ronald Reagan accused the Soviet Union of violating the Geneva
Convention and Biological Weapons Convention, which of course they denied. However, these accusations would
continue for three more years.

While the accusations and denials were aired, the media and scientific community gave a more critical
examination of the yellow rain story. The analysis that demonstrated Trichothecenes were being used was initialy
based on a single leaf, collected where one of the chemical attacks occurred. Subsequent specimens were collected later
that also showed Trichothecenes were present, but the ratio of trichothecenes differed where it was found and was
entirely absent in some samples. In addition, little fanfare was given to the over one hundred samples analyzed by the
United States Army, which did not find any indication of trichothecenes. The eye witness accounts also came into
question. Although it was implied that many villages were attacked with yellow rain, al of the witnesses were from a
single refugee camp in Thailand, and even these accounts were thought to be unrdiable. For examplein relating a story
of the bombing, one villager had initially said that 213 villagers were killed, but in a later retelling, there were only
thirteen people killed and then forty. Further erosion of the government's yellow rain story came about when a Yale
University entomol ogist, whose expertise was in Southeast Asian bees, examined yellow rain samples and observed that
they contained pollen from the native plants in the area. Based on the appearance of these samples, it was concluded
that they were feces of bees. In one species of bees, present in the area, there is atendency for the bees to swarm when
they defecated, as a cleansing ritual, which could give the appearance of yellow rain falling. News of such chemical
attacks soon stopped and many civilian scientists were convinced that the entire yellow rain incident was a hoax that
was carried out by the military to increase funding for defensive chemical and biological weapons.

2.5 Suggestions to prevent mycotoxin contamination of feedstuffs

Control the environmental factorsthat influence fungal growth

Moisture content of grain (<14%), Relative humidity (<70%), Temperature (-2.2 °C), Oxygen availability
Control the physical condition of thegrain

Minimize grain damage during harvest

Screen grain to reduce broken kernels

Clean gorage system regularly, *Use mold inhibitors and anti-caking additives

Ammoniation-to reduce aflatoxin concentrations, * Floating separation-Fusarium — infected kernels are lighter
than sound kernels, *Wash,wet or dry milling and heating process (roasting, boiling, baking and frying),
* Addition of 0.5% hydrated sodium calcium aluminosilicate in formulated feed.

4, Conclusions

The experience of the past four decades indicates that it is possible to maintain present food consumption
levels by increasing overall food suppliesin quantitative terms. However, in terms of providing food of the right quality
that is nutritious and free from mycotoxins, the task ahead is challenging, particularly in developing nations of the
world. Many research institutes, including Directorate of Rice Research, India, have carried out on mycotoxin
contamination and developed technologies (viz. use of botanicals and microbiologicals) that can significantly reduce
contamination, but these technologies are not adopted by the farmers due to lack of awareness. Hence this review aimed
to document the level of knowledge and extent of adoption of mycotoxin management practices of rice and constraints
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faced by farmers in adoption of this technology through various programs. Finally, recent advances in mycotoxicol ogy
have made it possible to use this research for improving safe consumption of food that is free of mycotoxins..
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Abstract

The purpose of this study was to determine quality map in white hard bread wheat cultivars by interpolation
method in Turkey. Samples of white hard bread whesat cultivars were analyzed for protein content, zeleny sedimentaton,
farinograph, alveograph and test weight, and by using results, quality maps of these qualiry parameters for Turkey were
made. By using quality maps it could be possible to get idea quality potential of regions, to increase regional quality
potentials of cultivars.
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Enterpolasyon Analiz Yontemi ile Ekmeklik Bugdayda Tiirkiye’nin Kalite Analizi
I1. Beyaz Sert Ekmeklik Bugdaylar

Ozet

Bu calismada beyaz sert ekmeklik bugday g¢esitlerinin Tiirkiye’de kalite unsurlart yoniinden haritasi
belirlenmistir. Ulkemizde beyaz sert ekmeklik bugday cesitleri elde edilen &rnekler —protein orani, zeleny
sedimentasyon, farinograf su absorbsiyonu, alveograf enerji degeri ve hektolitre agirligi yoniinden analiz edilmis ve
iilkemizin protein orani, zeleny sedimentasyon, farinograf su absorbsiyonu, alveograf enerji degeri ve hektolitre agirlig
haritalar1 olusturulmustur. Bu haritalar dikkate alinmak suretiyle beyaz sert ekmeklik bugdaylarin bolgelere gore kalite
performanslarmin artirilmasi ve bolgede yetistirilecek bugdaylarin nasil bir kaliteye sahip olacagi hakkinda fikir
edinilebilir.

Anahtar kelimeler: Beyaz sert bugday, Kalite, interpolasyon, Kalite haritast
1. Giris

Bugday diinyada ve iilkemizde insanlarin beslenmesinde kullanilan en 6nemli iiriinlerin basinda gelmektedir.
Bugday tilkemizde ¢ogunlukla ekmek olarak tiiketilmekle birlikte makarna, bulgur, biskiivi, pasta, borek, baklava ve
tarhana olarak ta tiiketilmektedir (Atl, 1999; Celik vd., 1996). Son yillarda iilkemizde gerek yiiksek verimli ¢esitlerin
tescil ettirilmesi ve kullanimi, ve gerekse optimum yetistirme tekniklerinin uygulanmasi ile bugday iiretiminde 6énemli
artislar saglanmustir. Sertifikali tohumluk kullanimi ile kaliteli bugday iiretiminde artis olmakla birlikte istenilen
seviyeye gelinememistir. Verim artigi i¢in yiiksek verimli ve kaliteli, stres kosullarina dayanikli ¢esit kullanimi sarttir
(Ak ve Yicd, 2011). Toprak Mahsulleri Ofisi’'nin (TMO) ekmeklik bugday alim baremini kirmizi sert, beyaz sert
kirmizi diger ve beyaz diger ekmeklik bugday gruplar1 olusturmaktadir. Bugday islah ¢aligmalarinda yiiksek verimin
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yan1 sira, kaliteli olan kirmizi ve beyaz sert gruplarma girecek bugday ¢esitlerinin gelistirilmesi gerekmektedir.
Ekmeklik bugday kalitesi, fiziksel (yabanci madde miktari, hektolitre agirligi, bin tane agirligi, tane sertligi, un verimi,
vs), kimyasal (protein, rutubet, ki, vs), fizikokimyasal (Zeleny sedimentasyon, gluten miktar1 ve indeks degeri, diisme
sayist, vs) ve reolojik (alveograf, farinograf vs) analizler ile belirlenmektedir. Bugday kalitesini kalitsal faktorlerin yan1
sira gevresel faktorler de (iklim ve toprak) etkilemektedir. Bir ¢esidin kalitesini tam olarak belirleyebilmek ve diger
cesitlerle kargilastirabilmek igin, o ¢esidin birden fazla yil ve ¢evredeki denemelerinden elde edilen 6rneklerinde gerekli
kalite analizlerini yapmak gereklidir (Atli, 1987).

Ulkenin kalite haritasinin ¢ikarilmasi hem 1slah calismalarinda bolgeler arasi farkhiliklarin ortaya konmast hem
de kaliteli bir tohumluk iiretimi yapmak agisindan biiyiilk 6nem tagimaktadir. Bu ¢aligmada beyaz bugday ¢esitlerinin
Tiirkiye’de kalite unsurlar1 yoniinden degisimi, cografi bilgi sistemleri destekli jeoistatistiksel interpolasyon metotlar1
kullanilarak incelenmistir.

2. Materyal veyontem

Calismanin materyalini 2004-2009 yillar1 arasinda Tirkiye’nin farkli bolgelerinde yetistirilmis olan beyaz
ekmeklik bugday c¢esitleri olusturmaktadir. Bugday orneklerinin hektolitre agirhigi Koksel vd., (2000)’e gore
belirlenmistir. Kirma degirmeninden (Perten Laboratory Mill 3100, Isveg) elde edilen &rneklerde rutubet miktar: ICC
Metod No 102 (2002)’e gore, tane protein miktar: ise AACC Metod No 46/12 (2000)’e goére belirlenmistir. Chopin CD1
un degirmeninden elde edilen un 6rneklerinde Zeleny sedimentasyon ICC Metot No 116/1 (2002)’e, farinogram
ozellikleri ICC Metod No 115/1 (2002)’e, alveogram ozellikleri ise ICC Metot No 121 (2002)’e gore belirlenmistir.
Kalite analizleri 5 yil boyunca Ankara Tarla Bitkileri Merkez Arastirma Enstitiisii Kalite Laboratuari’nda yapilmistir.
Kalite unsurlarmin degerlendirilmesinde Tablo-1 esas alinmistir. Denemede Altay 2000, Bayraktar, Cetinel, Eser,
Gerek, izgi, Karahan, Kirag 66, Kirgiz 95, Kirkpmar, Kutluk cesitleri kullanilmastir.

Tablo 1. Beyaz sert ekmeklik bugday gesitlerinin protein orani, zeleny sedimentasyon, farinograf su absorbsiyonu,
alveograf enerji degeri ve hektolitre agirlig1 yoniinden degerlendirmesi.

Table 1. Evoluation of white hard bread cultivars for protein content, zeleny sedimantation, farinograph water
absorbtion, alveograph energy and test weight.

COK KOTU KOTU ORTA ivi COK iYi
Protein (%) <8 8-10 11-12 13-14 14<
Zeleny Sedimentasyon (ml) <15 16-21 22-27 28-33 33<
Farinograf Su Absorbsiyonu (%) 45-50 51-55 56-60 61-65 65<
Alveograf Enerji Degeri (Joule) 0-75 76-150 151-225 226-300 300<
Hektolitre Agirhig (kg) 70-72 73-74 75-78 79-80 80<

Beyaz ekmeklik bugday ¢esitlerinin performansmi belirlemek amaciyla, kalite unsurlar1 yoniinden (protein
orani, Zeleny sedimentasyon, farinograf su absorbsiyonu, alveograf enerji degeri ve hektolitre agirligi) biitiin iller i¢in
mesafenin tersiyle agirliklandirma (Inverse Distance Weighting IDW) interpolasyon yontemi ile kalite haritalar1
yapilmis ve bes yil boyunca olusan degisimler yorumlanmaya calisilmistir. Calismada Arc GIS 9.0 yazilimi
kullantlmistir.

Haritalama i¢in interpolasyon metotlar1 kullanilmadan once ilk asamada, kalite kriterlerine ait verilerinin
konumsal ve konumsal olmayan 6zellikleri, yazilimda mevcut veri madenciligi (data mining) fonksiyonlar1 kullanilarak
incelenmistir. Verilerin normal dagilimi uyup uymadigi, mekansal bir trend tasiyip tasimadiklart Explore Data arag
kutusu fonksiyolar: kullanilarak incelenmistir. Bu agamada ortalama ve medyan degerleri yaklagik olarak ayni ise
mevcut verinin normal dagilimda oldugu sdylenebilir. Diger bir dagilim analizi QQPIlot ise verilerin standart normal
dagilim ile karsilastirilmasini saglar, bu da verilerin normalitesini 6lgmeye yardimci olmaktadir. Noktalar ne kadar diiz
bir ¢izgi olusturursa verilerin o kadar normal dagilimda oldugu anlasilir. Yapilan incelemelerde kalite verilerinin normal
dagilima yakin oldugu ve ikinci dereceden trend tasidig1 belirlenmistir. ikinci asamada her bir kalite degeri icin IDW
metodu ile parametre degerleri optimize edilerek kalite haritalar1 elde edilmistir. Bunlarin sonucunda iilkemizde beyaz
ekmeklik bugday ¢esitleri yetistiriciligi agisindan protein orani, Zeleny sedimentasyon, farinograf su absorbsiyonu,
alveograf enerji degeri ve hektolitre agirlig1 parametreleri igin IDW yontemi ile kalite haritalar1 ayr1 ayr1 yapilmistir.

3. Bulgular

2004-2009 yillar1 arasinda Tiirkiye’nin farkli bolgelerinde yetistirilen beyaz ekmeklik bugday cesit
orneklerinde yapilan bazi kalite analizlerine ait (protein orani, Zeleny sedimentasyon, farinograf su absorbsiyonu,
alveograf enerji degeri ve hektolitre agirligi) maksimum, minimum ve ortalama degerler Tablo 2’ de verilmistir.

Tablo 2’den goriilecegi gibi, beyaz ekmeklik bugday ¢esitlerinin hektolitre agirliklar1 66,00 kg ile 82,30 kg/hl
arasinda degismis ve ortalama 77,02 kg/hl olarak belirlenmistir.
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Tablo 2. Tirkiye’nin degisik bolgelerinden temin edilen beyaz sert ekmeklik bugday cesitlerine ait 6rneklerin kalite
unsurlar1 yoniinden maksimum, minimum ve ortalama degerleri.
Table 2. Maximum, minimum and mean values of white hard bread wheats gathered from different parts Turkey for

quality characters.

Kalite Unsuru Birim Minimum Maksimum Ortalama
Hektolitre Agirhig: kg 66,00 82,30 77,02+0,51
Protein Oram % 9,80 15,50 11,93+0,22
Zeleny Sedimentasyon ml 13,80 57,00 32,46+1,54
Alveogr af Joule 49,00 340,10 161,03+11,80
Farinograf % 49,80 69,90 59,26+0,78

Protein oranlar1 % 9,80 ile % 15,50 arasinda degismis ve ortalama protein oran1 % 11,93 olarak bulunmustur. Zeleny
sedimentasyon degerleri ise minimum 13,80 ml, maksimum 57,00 ml ve ortalama 32,46 ml olarak belirlenmistir.
Alveograf enerji ile farinograf su absorbsiyonu degerlerinde minimum degerler 49,00 10 ™ joule ile % 49,80,
maksimum degerler 340,10 10 ** joule ile % 69,90, ortalama degerler ise 161,03 10 * joule ile % 59,26 olarak
gergeklesmistir.

Son yillarda bilim ve teknolojideki gelismeler Cografi Bilgi Sistemlerinde de goriilmiis ve her alanda oldugu
gibi tarimda da basart ile kullanilmaya baglanmistir (Lekes ve Dandul, 2000). Interpolasyon dlgiim noktalarindan alman
verilerden bilinmeyen verilerin tahmini imkan1 saglar ve bu metotlar verileri dogru olarak analiz etmemize ve daha iyi
yorumlar yapmamiza imkén saglar (Erdogan vd., 2004; Erdogan ve Giillii, 2004).

Hektolitre agirligi énemli bir kalite unsuru olup, kaliteli bir ¢esitte hektolitre agirlhiginin 80 kg/hl’nin {izerinde
olmasi istiin kaliteye, 72 kg/hl’den asag1 olmasi ise diisiik kaliteye isaret eder (Yagdi, 2000; Yiiriir, 1994). Beyaz
ekmeklik bugday cesitleri agisindan Tiirkiye’nin hektolitre agirligi haritast Sekil 1°de verilmistir.
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Sekil 1. Beyaz sert ekmeklik bugdaylarin Tiirkiye’deki hektolitre agirlig1 haritas.
Figure 1. Map of test weight on white hard bread wheatsin Turkey.

Sekil 1°de goriilecegi iizere, Kahramanmaras, Erzurum, Mus illeri civari, Ankara, Eskisehir, Konya, Izmir
illeri civarlari ile Edirne’nin yukarisi iyi derecede (79-80 kg/hl) veya ¢ok iyi derecede (> 80 kg/hl) hektolitre agirlig
elde edilebilecek yoreler olarak belirlenirken, diger yoreler de kotii (73-74 kg/hl), orta (75-78 kag/hl) veiyi (79-80 kg/hl)
derecede hektolitre agirligr almabilecek bolgelerdir. Hektolitre agirligi bugdayda fiziksel kalite faktoriidiir ve daha ¢ok
bugdayin degirmencilik kalitesi ve pazarlama acgisindan Onemlidir. Hektolitre agirhigi ticarette yaygin olarak
kullanilmakta olup, bugdayin un veriminin tahmin edilmesinde kullanilmaktadir (Ath, 1985; Williams vd., 1988).
Hektolitre agirligint genetik, yetistirme sirasindaki ¢evre sartlar1 ve hasattaki iklim 6nemli diizeyde etkilemekte olup,
tanenin iriligi, sekli, karin ¢izgisi, homojenligi ve yogunlugu da hektolitre agirligi iizerine 6nemli etkisi vardir. Yogun
taneler daha fazla endosperm igerdiginden hektolitre agirlig1 yiiksek tanelerin un verimi de yiiksek olma egilimindedir
(Ekmekci vd.,1996; Halversan ve Zeleny, 1988; Seckin vd., 1984).

Farinograf su absorbsiyonu, ekmeklik bugdayda unun su kaldirma kapasitesini dlgen Onemli bir kalite
unsurudur. Kaliteli bir bugdayda su kaldirma orani olan farinograf su absorbsiyonu degerinin % 60°m {izerinde olmasi
istenir. Yiksek farinograf su absorbsiyonu degeri, unun su kaldirma ve ekmek olma kalitesinin yiiksekligini gosterir
(Ercan vd., 1988). Beyaz ekmeklik bugday ¢esitleri i¢in Tiirkiye’nin farinograf su absorbsiyonu degerleri haritas1 Sekil
2’de verilmistir.

Farinograf su absorbsiyonu haritast incelendiginde; Amasya, Yozgat, Sivas’m giiney kismi, Kayseri,
Kahramanmaras, Nigde gibi iller farinograf su absorbsiyonu yoniinden iyi (% 61-65) veya ¢ok iyi (> % 65) su kaldirma
kapasitesine sahip bolgeler olarak belirlenmistir.
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Sekil 2. Beyaz sert ekmeklik bugdaylarin Tiirkiye’deki farinograf su absorbsiyonu degerleri haritasi.
Figure 2. Map of faninograph water absorbtion on white hard bread wheatsin Turkey.

Ege bolgesinin giineyi, Adapazari, Ankara, Eskischir, Konya ve Antalya’nin dogusu ile Diyarbakir, Mardin, Erzincan,
Tokat ve Giresun’un bati kismi arast bolge kalite yoniinden iyi (% 61-65) derecede su kaldirma kapasitesine sahip
bolgderdir. Yine Trakya déhil diger bolgelerden ise orta (% 56-60) veyaiyi (% 61-65) derecede su kaldirma degerine
sahip bugdaylar elde edilebilir. Diger kalite unsurlar1 gibi unun su kaldirma kapasitesini ifade eden farinograf su
absorbsiyonu degeri de genotipik performans ile ¢evre faktorlerinin etkisi altinda olup, ¢evresel kosullar farinograf su
absorbsiyonu degerinin belirlenmesinde 6nemli etkiye sahiptir (Atl1, 1987; Atli, 1999).

Zeleny sedimantasyon ve protein oranlari yoniinden Tiirkiye benzer dagilim gostermis olup, yaklasik iki farkli
deger gostermistir. Beyaz ekmeklik bugday cesitleri i¢in Tiirkiye’nin Zeleny sedimentasyon degerleri haritas: Sekil 3°te
verilmistir.

i Good
I Very good|
Sekil 3. Beyaz ekmeklik sert bugdaylarin Tiirkiye’deki zeleny sedimentasyon degerleri haritast.
Figure 3. Map of Zdeny sedimantation on white hard bread wheats in Turkey.

Protein oranina bagl olarak degistiginden dolayr Zeleny sedimantasyon ile protein orani arasinda olumlu ve
onemli iligki mevcuttur (Barker ve Kosmolak, 1977; Halverson ve Zeleny, 1988). Dolayisiyla protein orani ve Zeleny
sedimentasyon degeri ¢evresel kosullardan oldukga fazla etkilenmektedir (Alderson vd., 1998; Boehmetal vd., 2004;
Zecevic vd., 2005). Sekil 3’ten goriilecegi gibi, Konya, Ankara, Corum, Samsun, Kahramanmaras, Antakya, Erzurum,
Kars, Ardahan ve Artvin illerini icersine alan bolgeler iyi derecede (28-33 ml), diger bolgeler ise iyi (28-33 ml) veya
¢ok iyi (> 33 ml) sedimantasyon degeri verme potansiyeline sahiptir.

Zeleny sedimantasyon gibi protein oraninda da iki farkli derece ortaya ¢ikmis olup, beyaz ekmeklik bugday
gesitleri i¢in Tiirkiye nin protein oran1 degerleri haritas1 Sekil 4’de verilmistir.

Trakya bolgesini kapsayacak sekilde Aydin ilinin yukarisindan baslamak tizere Kuzey Ege Bolgesi, Samsun,
Sivas, Kayseri, Elaz1g, Malatya, Kilis, Sanliurfa, Diyarbakir, Mardin, Erzincan, Glimiishane, Amasya, Ordu, Giresun,
Trabzon illerini kapsayan bolgeler orta (% 11-12) veyaiyi (% 13-14) protein orani elde edilebilecek bolgeler iken, diger
bolgeler iyinin yani1 sira daha ¢ok orta (% 11-12) derecede protein orani elde edilebilecek bolgelerdir. Bugdayda protein
orani bugdayin kullanim alanimi belirlemektedir. % 14’ten yliksek protein orani pagal yapiminda, % 11-14 arasi protein
oran1 ekmek yapiminda veya firin {irlinleri iretiminde, % 10’dan az protein orami ise biskiivi ve kek yapiminda
kullanilmaktadir (Altan, 1988; Unal, 1991; Unal ve Boyacioglu, 1984). Protein orani genotipik ozellikler yaninda
cevresel kosullardan oldukca fazla etkilenmektedir. Uretim yapilirken cevresel kosullari, yetistirme tekniklerinin
dikkate alinmasi gesitlerin protein oranimni yiikseltmek agisindan dnem tagimaktadir (Bushuk, 1982; Bushuk vd., 1968;
Demir vd., 1999).
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Sekil 4. Beyaz sert ekmeklik bugdaylarin Tiirkiye’deki protein orani degerleri haritasi.
Figure 4. Map of protein content on white hard bread wheatsin Turkey.

Alveograf enerji degeri, hamurun sismeye karsi gosterdigi direnci Olgen bir kalite kriteri olup, hamurun
uzamaya (sismeye) kars1 gosterdigi direng arttikca, kalitesi de artmaktadir (Khatlat vd., 1974). Ulkemizde Uretimi
yapilan gesitlerin alveograf enerji degerleri 100-300 10 joule aras: (orta-iyi diizeyde) olarak belirlenmistir (Atl1, 1999).
Sekil 5’te beyaz ekmeklik bugday cesitleri i¢in Tiirkiye nin alveograf enerji degerleri haritas1 verilmistir.
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Sekil 5. Beyaz sert ekmeklik bugdaylarin Tiirkiye’deki alveograf enerji degerleri haritasi.
Figure 5. Map of alveograph energy on white hard bread wheats in Turkey.

Sekil 5°ten goriilecegi gibi, Tiirkiye’de 49-340 10™ joule arasi kétiiden iyiye kadar degisen skalada alveograf
enerji degerlerine sahip ¢esitler iiretmek miimkiindiir. Kahramanmaras, Sanlwrfa, Kilis, Sivas ve Kayseri’nin bir
kismini igeren bélgede iyi (226-300 10 joule) derecede enerji veren gesitler yetistirmek miimkiin iken; Amasya, Ordu,
Tokat, Bingdl, Elazig, Erzincan, Diyarbakir, Mardin, Tunceli, Sivas, Yozgat illerini iceren bdlgede iiretilen bugdaylarda
orta (151-225 10 joule) veya iyi (226-300 10 joule) derecede enerji degeri elde etmek miimkiindiir. Yine Erzurum,
Kars, Artvin, Agri, Van, Samsun, Kastamonu, Aksaray, Antalya’nin dogu kismi, Mugla, Manisa’nin dogusu, Bursa,
Balikesir illeri ile Trakya Bolgesi’nde kétii (76-150 10 joule) veya orta (151-225 10 joule) derecede enerjiye sahip
bugday tiretmek miimkiin iken, izmir ve Canakkale illerindeki iklim kosullarmda orta (151-225 10 joule) veya iyi
(226-300 10 joule) derecede enerjiye sahip bugdaylar iiretmek miimkiindiir.

4. Sonugclar ve tartisma

Beyaz ekmeklik bugdaylarin bolgelere gore kalite performanslarinin belirlenmesi amaciyla yapilan bu galisma
sonucunda, her bir kalite kriteri i¢in farkli haritalar elde edilmistir. Harita sonuglarina gore kalite kriterlerinden Zeleny
sedimentasyon ve protein orani haritalar iyi ve ¢ok iyi olmak tizere iki farkli bolgeden olusmustur. Fakat diger kalite
kriterleri olan alveograf enerji degeri (W), hektolitre agirligi ve farinograf su absropsiyonu bakimindan farkli kalite
bolgeleri elde edilmistir. Ozellikle alveograf enerji ve hektolitre agirligina ait haritalarda birbirine yakin illerde gok
farkl kalite bolgeleri goriilmiistiir. Cesit ve ¢evre kosullar1 kaliteyi ¢ok fazla etkiledigi i¢in farkli sonuglar elde edilmis
olabilir. Bes yillik kalite verilerine gére hazirlanan bu kalite haritalari, 1slah ve iiretim agisindan yetistirilen bolgenin
kaliteyi nasil etkilediginin ortaya konmasi agisindan énemlidir. Bu konuda daha detayli ¢alismalara ihtiya¢ duyulmakla
birlikte cografi bilgi sistemleri destekli detayli ¢alismalarm artirilmasi yararl olacaktir.
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Wild plants using asfood of Kurucuova Town (Beysehir, Konya/Tur key)
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Abstract

This research has been made to determine the useful food plants of Kurucuova Town (Beysehir / Konya). The
research areaisin the C3 sguare according to the Grid system. During the field work in March-August 2008 and 2009,
information was gathered from 11 informants; a total 38 plants specimens were collected, and using recipes were
documented. As a result of the examination of plants specimens which were collected from the research area 38 taxa
that belong to 17 families and 37 genera have been determined as food plants.

Key words. Etnobotany, Food plants, Kurucuova.

Kurucuova (Beysehir, K onya/Tiirkiye) Kasabasi’nda gida olarak kullamlan dogal bitkiler

Ozet

Bu calisma Kurucuova Kasabasi’nin (Beysehir / Konya) gida olarak kullanilan bitkileri belirlemek igin
yapilmistir. Calisma alan1 Grid Sisteme gore C3 karesi igerisinde yer alir. 2008 ve 2009 yillar1 Mart-Agustos aylarinda
gergeklestirilen alan arastirmasinda 11 kaynak kisi ile konugularak toplam 38 bitki drnegi toplanmis ve kullanimina
iliskin regeteler derlenmistir. Alandan toplanan bitki drneklerinin degerlendirilmesi sonucunda 17 familya ve 37 cinse
ait toplam 38 dogal bitkinin gida olarak kullanildig1 belirlenmistir.

Anahtar kdimeder: Etnobotanik, Gida bitkileri, Kurucuova
1. Giris

Kurucuova, tarih boyunca birgok uygarliga sahne olmustur. Yapilan arastirmalara gére, M.O. 4000 yillarinda
Etiler (Hititler), M.O. 1500 yillarinda Frigyalilar, M.O. 800 yillarinda Iyonlar, M.0O. 600 yillarinda Lidyalilar, M.O. 446
yillarinda Persler, M.O. 190 yillarinda Romalilar, M.S. 395 yillarinda Bizanslar yorede egemen olmuslardir. 1071
Malazgirt zaferinden sonra 1142 yillarinda Selguklu topraklarina katilmistir. Anadolu Selguklu déneminde Sultan
Alaaddin Keykubat Kubat-Abad sehrini kurarak buray: ikinci bagkent yapmistir. Kurucuova, Osmanli padisahlarindan
Fatih Sultan Mehmet tarafindan Konya ve Karaman’in 1466 yilinda Osmanli topraklarina katilmasi ile kurulmustur.
Konar-goger yiiriiklerinin olusturdugu Kurucuova’nin 5-10 evle yerlesik diizene gegmistir (Ozantiirk, 2007).

Kurucuova; Konya ilinde, Beysehir ilcesi merkez bucagma bagli olup, yurdumuzun giineybatisinda, Akdeniz
Bolgesi’nin Goller Yoresi’nde ve Orta Toroslar’m arkasindaki yayla ¢anaginda yer alir. Kurucuova, Beysehir Golii’niin
batisinda Toros Daglari’nin kuzey uzantist olan Anamas Daglart ile biitiinlesir. Ug tarafi meshur Dedegél Daglari ile
diger tarafi ise Beysehir Golii ile sinirhidir. Kurucuova, tam olarak Beysehir Goli'niin batt sinirint olusturur. Kurucaoca
Konya ilinin Antalya ve Isparta illeri ile kesistigi yerde bulunup dogusunda Beysehir ilgesi ve golii, giineydogusunda
Yesildag Kasabas1 ve Cemeller Mahallesi, kuzeyinde Yenisarbademli ilcesi, Golkonak Kasabasi ve Golyaka Koyii,
batisinda Aksu lgesi, Siitgiiler Ilcesi ve Kasimlar Kasabasi, giineyinde Dumanh Kéyii, Ecirli Mahallesi ve Derebucak
[lgesi ile gevrilidir. Denizden yiiksekligi 1150 m., gdlden yiiksekligi ise 40 m. olup, il merkezine uzaklig1 151 km., ilge
merkezine uzakligi ise 56 km.’dir. Kasaba merkezinin koordinatlar1 31° 25° dogu boylam1 ve 37° 42’ kuzey enlemi
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seklindedir. Kurucuova topraklarmin yiizol¢iimii 380 km? ol up bunun % 70’i orman, % 25’i tarim alan1 ve % 5’1
yerlesim alanidir. Ormanlarin sinir1 2000 m. olup kasabanin dogu ve giineyi ardi¢ ve mese ormanlari, batis1 ve
giineybatis1 kara ¢am, koknar, mese ve sedir ormanlari ile kaplidir. Kasabanin gegim kaynagimi tarim, bilyiikbas ve
kiigiikbag hayvancilik ile balik¢ilik olusturmaktadir. Kasaba halki gelenek, orf ve adetlerine bagl, yardimsever ve
misafirperverdir. Kasabada kan davasi, agalik, beylik ve soy ustiinliigli gibi durumlar bulunmamaktadir (Ozantiirk,
2007). Kurucuova Kasabasi’nin su anki niifusu 1321°dir (Anonim, 2012).

Yabani bitkiler tarih oncesi topluluklarda énemli oranda gida olarak kullanilmugtir. M.O. 6000-7000 yillart
arasinda Cilalitas devrinde bitki ve hayvan yetistiriciligine gecilmesi yabani bitkilerin 6nemini azaltmis olsa da kitlik
donemlerinde yabani bitkiler gida olarak kullanilmistir. Anadolu’da Yabani elma [Malus sylvestris Mill. subsp.
orientalis (A.Uglitzkich) Browicz], Ciris otu [Asphodelus aestivus Brot.], Ebeglimeci [Malva sylvestris L.], mese
[Quercus sp.] ve daha bir ¢ok bitki gida olarak farkli kisimlar1 ¢ig ya da pisirilerek kullanilmustir. Istanbul’un bazi
pazarlarinda Cigdem (Ornithogalum sipthorpii W. Greuter tiri gicekli ve yumrulu olarak), Ebegimeci [Malva
sylvestris L.], Evelik [Rumex crispus L.], Gelincik [Papaver rhoeas L.], Hindiba [ Taraxacum officinalle Weber], Hodan
[Trachystemon orientalis (L.) G.Don], Isirgan [Urtica dioica L.], Kazayag: [Falcaria vulgaris Bernh], Kusotu [Sellaria
media (L.) Vill.], Kuzu kulag: (Rumex tuberosus L.), Rezene [Foeniculum vulgare Mill.], Turpotu [Raphanus sp.] gibi
yabani bitkilerin satildig1 goriilmiistiir (Baytop, 1999).

Giiniimiizde Diinya’da gida amaciyla tarimi yapilan bitki tiirleri 3000 civarindadir. Gida olarak kullanilan
dogal bitkilerin sayist 10.000’den fazladir (Baytop, 1999). Tiirkiye Florasi’nin 11. cildine gore {ilkemizde bitki ¢esidi
sayist 11.014 olup bunun 3.708’i endemiktir (Giiner vd., 2000). Ulkemizde bu kadar fazla bitki olmasma ragmen
bitkilerin gida olarak kullanilmasina iliskin ¢alisma sayist sinirlidir.

Anadolu’da Hatay ve Kahramanmaras ¢evresinde Murt [Myrtus communis L.], Hannep [Zizihus lotus (L.)
Lam.], Kebere [Capparis spinosa L. var. spinosa], Karadiken [Paliurus spina-christi L.], Ali¢ [Crataeus orientalis
(Mill.) M.Bieb.] ve Palut [Quercus coccifera L.] bitkilerinin meyveleri gida olarak yenilmektedir (Ilgim ve Varol,
1996). Kirsehir ¢evresinde Su teresi [Nagturtium officinale R.Br.], Madimak [Polygonum cognatum Meissn.], Sirken
[Chenopodium album L. subsp. album var. album], Su dikeni [Cirsium vulgare (Savi) Ten], Tull [Scorzonera mollis
Bieb. subsp. mallis], Boz yemlik [Tragopogon longirostris Bischoff ex Sch.Bip.] ve Dag ¢ay1 [Thymus sipyleus Boiss.
subsp. rosulans (Borbas) Jalas] gibi bitkilerin farkli kisimlar1 gida amagh tiiketilmektedir (Vura vd., 1997). Akseki
(Antalya) ¢evresinde Egri boyun [lsatis tinctoria L.], Sumak [Rhus coriaria L.], Karamuk [Berberis crataegina L.],
Yabani kiraz [Cornus mas L.], Isirgan [Urtica dioica L.], Yayla c¢ayr [Sderitis libanotica Lahill.], Tokmagan
[Portulaca oleracea L.], Bayir ¢ay1 [Origanum saccatum P.H.Davis.], Citirik [Pistacia terebinthus L.], Aci ¢igdem
[Gladiolus illyricus W.Koch.] ve Cigdem [Crocus biflorus Mill.] gibi bitkiler gida olarak kullanilmaktadir (Duran,
1998). Aksaray gevresinde 53’1 toprak istii kisimlari, 28’i meyve, 7’si toprak alti, 9’u ¢icek ve tohum olmak iizere
toplam 97 bitki gida olarak tiiketilmektedir (Ertug, 2000). Balikesir yoresinde Kestane [Castanea sativa Mill.], Kayin
fistig1 [Fagus orientalis Lipsky], Davulgu UzOmu [Arbutus andrachne L.], Payam [Amygdalus communis L.] ve Cakal
erigi [Prunus spinosa L. subsp. dasyphylla (Schur) Domin] bitkilerinin meyvelerinden gida olarak faydalanilmaktadir
(Duran vd., 2001). Go6lbasi (Ankara) ¢evresinde Yilan dili [Anchusa azurea Mill. var. azurea], Coban ¢antasi [Capsella
bursa-pastoris (L.) Medik], Diken [Eryngium campestre L. var. campestre], Ebegimeci [Malva neglecta Wallr.],
Efelek [Rumex crispus L.], Hardal [Snapis arvensis L.] ve Yabani bakla [Vicia sativa L. var. sativa] gibi bitkiler gida
amaglh kullanilmaktadir (Simsek vd., 2001). Afyon ve ¢evresinde Hanimtuzlugu [Berberis crataegina L.], Kuzu kulag:
[Rumex acetosella L.], Blylk labada [Rumex patientia L.], Dereotu [Anethum graveolens L.], Dag cay1 [Sderitis
akmanii Z.Aytag, M.Ekici & A.Ddnmez] ve Cay otu [Sideritis libanotica Labill. subsp. linearis (Bentham) Bornm.] ve
Kestane [Castanea sativa Mill.] bitkilerinin farkli kisimlart gida olarak kullanilmaktadir (Akg¢icek ve Vural, 2003).
Bodrum (Mugla) yoresinde 179 dogal bitki gida olarak kullanilmaktadir (Ertug, 2004). Bat1 ve Orta Anadolu’da 85’1
toprak Ustli kisimlari, 19°u meyve, 9’u toprak alti, 8’i ¢igek ve tohum olmak iizere toplam 121 bitki gida olarak
kullanilmaktadir (Dogan vd., 2004). Son yillarda sehrin iginde kalmis olan Yazir Kdyii’nde (Selguklu / Konya) 26 dogal
bitki gida olarak kullanilmaktadir (Tugay ve Koger, 2009). Mihalig¢ik (Eskigehir) ¢evresinde Amaranthus retroflexus
(Kizilbacak), Anthemis sp. (Papatya), Arum elongatum subsp. detruncatum (Yabani Mancar, Yilan Yastigi), Capsella
bursa-pastoris (Kus Ekmegi), Chenopodium album subsp. album var. album (Sirken), Cichorium intybus (Karakavuk),
Cirsum sp. (Kavgan Dikeni), Crocus chrysanthus (Cigdem), Cynodon dactylon var. villosus (Ayrik), Lamium
amplexicaule (Ballibaba), Malva neglecta (Ebegimeci), Mentha longifolia subsp. typhoides var. typhoides (Y abani
Nane), Onosma isauricum (Balotu), Papaver rhoeas (Gdincik), Plantago major subsp. intermedia (Kirkdamar),
Plantago lanceolata (Kirkdamar), Polygonum cognatum (Kuzukulagi-Madimak), Rumex crispus (Efelek, Labada),
Rumex tuberosus subsp. tuberosus (Efelek), Slene conica (Toklubasi), Snapis arvensis (Hardal), Thymus praecox
subsp. skorpilii var. skorpilii (Kekik), Tragopogan latifolius var. angustifolius (Yemlik), Trifolium pratense var.
pratense (Karabag), Urtica dioica (Isirgan) olmak iizere toplam 25 dogal bitki gida olarak kullanilmaktadir (Yiicel vd.,
2010). Amasya ¢evresinde 127 bitki gida amagli tiikketilmektedir (Cansaran ve Kaya., 2010). Bagarakavak Kasabasi’nda
(Selguklu, Konya) 106 bitki gida olarak kullanilmaktadir (Tugay vd., 2011).

Bu ¢aligmayr yapmamizin amaci gegmisten giiniimiize Kurucuova Kasabasi’nda gida olarak kullanilan dogal
bitkileri tespit ederek bunlarin nasil kullanildiklarini belgelemektir.
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2. Materyal veyontem

Kurucuova Kasabasi’nda (Beysehir / Konya) gida olarak kullanilan bitki kullanimlarmi tespit etmek icin
yorede yasayan halk ile 2008-2009 yillar1 Mart-Agustos aylar1 arasinda alan caligmasi yapilarak bitkiler hakkinda
bilgiler alindi. Kaynak kisiler yaslari ile birlikte tesekkiir kisminda verildi. Yorede yasayan kisiler tarafindan verilen
bilgilerle her bir bitkinin yerel isimleri ve hangi kisimlarmm kullanildiklar1 not edildi. Toplanan 6rneklerin bilimsel
adlarinin belirlenmesi i¢in yaygin herbaryum tekniklerine gore preslenerek kurutuldu. Bu 6rneklerin Latince bilimsel
isimleri Tiirkiye Florasi kullanilarak tayin edildi (Davis, 1965-1985; Davis vd., 1988; Giiner vd., 2000). Caligsma alan1
ileilgili gend hilgiler ve harita Ozantiirk (2007)’ten alind1 (Sekil 1). Kurucuova’da gida olarak tiiketilen bitkiler adli
Tablo 1.’de bitkilerle ilgili alfabetik familya adi, tiir adi, Tiirk¢e adi, kullanilan kisim ve kullanim sekilleri ile ilgili
bigiler verildi. Kurucuova ile baz1 alanlarda gida olarak tiiketilen bitki kisimlarinin karsilastirilmasi bagliklt Tablo 2.’de
calisma alanimiz ile birlikte toplam 7 galisma alanindaki bitkilerin gida olarak kullanilan toprak istii (govde, yaprak),
meyve ve tohum, toprak alt1 (kdk, tuber, bulb vs.) ve ¢igek kisimlar1 karsilagtirildi.

Kurucuova Genel - TﬁF"
[Kaymak: Hunucwova Beledhal) 1 th-

Sekil 1. Kurucuova Kasabasi’nin haritasi (Ozantiirk, 2007)
Figure 1. The map of the Kurucuova Town (Ozantirk, 2007)

3. Bulgular

Kurucuova Kasabasi’'nda 2008-2009 yillar1 arasinda, 8 kaynak kisi ile goriistilerek bitki drnekleri alinmis ve
kullanimina iligkin bilgiler derlenmistir. Alandan toplanan bitki 6rneklerinin degerlendirilmesi sonucunda 17 familya ve
37 cinse ait toplam 38 dogal bitkinin gida olarak tiiketildigi belirlenmistir. Bu bitkilerin Latince adi, yerel ad1, kullanilan
kism1 ve kullanim sekli alfabetik siraya gore Tablo 1°de verilmistir.

Calisma alanimiz ile farkli yerlerde yapilan bazi etnobotanik ¢aligmalar karsilastirilarak gida olarak kullanilan
dogal bitkilerin hangi kisimlarinin kullanildigina dair bilgiler Tablo 2’de verilmistir.

Calisma alanimiz ile karsilastirilan ¢alismalar;

1. Kurucuova (Beysehir) gida bitkileri

. Basarakavak Kasabasi (Konya) etnobotanik envanter ¢aligmasi (Tugay vd., 2011).

Akseki (Antalya) Ilgesi bitkilerinin yerel adlar1 ve etnobotanik 6zellikleri (Duran, 1998).

Yazir Koyii (Konya) gida bitkileri (Tugay ve Koger, 2009).

Orta Anadolu’da (Aksaray / Tiirkiye) etnobotanik bir ¢aligma (Ertug, 2000).

Mihaliggik ilgesinde (Eskigehir/Tiirkiye) gida olarak tiiketilen yabani bitkiler (Yiicel vd., 2010).
Bodrum bolgesinin dogal yenilebilir bitkileri (Mugla / Tiirkiye) (Ertug, 2004).

B
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Table 1. Wild plants consumed as a food in Kurucuova
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. . .. Kullanilan .
o Familya Adi Tiir Adt Tiirkge Adt Kisim Kullamm Sekli
Erken evrede govde ve yapraklar
Amaranthaceae Amaranthusretroflexus L. | Boranaotu Y aprak yogurtla hazirlanarak yenir, ayrica
kavrularak yemegi yapilir.
Erken evrede  Sirglnleri  yenir.
Pistacia terebinthus L. Olgunlagmig tohumlart ¢erez olarak
Anacardiaceae subsp. palaestina (Boiss) | Citlik agact Tohum tiiketilir. Tohumlar1 &giitiilerek kahve
Engler benzeri icecegi yapilarak igilir ayrica
tohumlarinda yag ¢ikarilip kullanilir.
Meyvesi olgunlastiktan sonra dgiitiilerek
Anacardiaceae Rhus coriaria L. Sumak Meyve yemeklere lezzet vermek amaciyla
kullamilir.
Chondrilla juncea L. var.
Asteraceae acantholepis (Boiss) | Gariyok Y aprak Erken evrede yapraklari yenir.
Boiss.
Asteraceae CichoriumintybuslL. Guneyik Yaprak Erken evrede yapraklari yenir.
Aster Echinops pungens Trautv. Diken Cigek leens1 yapllarc_ian arindirildiktan sonra
var. pungens cicek tabani yenir.
Aster Onppordum bracteatum Diken Gévde Erken evrf:de govdes1_n1n kabuk kismi
Boiss. & Heldr. soyularak 6z kismu yenir.
Scorzonera cana (CA.
Mey.) Hoffm. var. .
Asteraceae jacquiniana (W.Koch) Tekesakali Y aprak Erken evrede kazilarak yapraklar: yenir.
Chamb.
Y aprak, . .
Berberidaceae Berberis crataegina DC. Karamuk Cicek, Erken evrede yaprak ve .(;lge.klerl,
M olgunlastiktan sonra dameyvesi yenir.
eyve
0 Boraginaceae Anchusa officinalis L. Okiiz dili Cigek Cigegindeki tatl1 olan 6zii yenir.
Brass Barbarea verna (Mill)) | Cingilli Govde, Erken evred_e kazilarak govde ve
1 Aschers. gamber Yaprak yapraklari yenir.
. Capsdla bursa-pastoris Govde, . .
2 Brassicaceae (L) Medik. Yolguk Y aprok Erken evrede govde ve yapraklari yenir.
. Nasturtium officinale . Govde, N .
3 Brassicaceae RBI. Su teres Y aprak Erken evrede govde ve yapraklari yenir.
. Lepidium sativum L. " .
4 Brassicaceae subsp. sativum Gerdime Y aprak Erken evrede yapraklari yenir.
. . . Govde, Erken evrede kazilarak govde ve
5 Brassicaceae Thlaspi perfoliatumL. Top Ot Y aprak yapraklar yenir.
. A Erken evrede yapraklarindan yemegi
6 Caryophyllaceae Agrostemma githago L. Golticr Y aprak yapilip yenir.
. . Erken evrede govde ve yapraklar yenir
Caryophyllaceae Slene wulgaris (M oench) Citlik otu Govde, ayrica kavrularak ve borana denilen
7 Garcke var. vulgaris Y aprak -
yemegi yapilir.
Carvonhvil Sdlaria media (L.) Vill. Kaz kursagi Govde, Erken evrede kazilarak govde ve
8 yophy subsp. media z Kursag Yaprak yapraklari yenir.
Chenopodium album L. Erken evrede govde ve yapraklar
9 Chenepodiaceae subsp. iranicum (Boem.) | Boranaotu Y aprak yogurtla hazirlanarak yenir, ayrica
Adllen kavrularak yemegi yapilir.
o Fag Quercus cerris L. var. | Bozyaprak Meyve Meyves1 firmda ya da sobada pisirilip
cerris mese yenir.
' Termen Meyvesi firinda ya da sobada pisirilip
1 Fagaceae Quer cus pubescens Willd. Yaprak mese Meyve yenir.
. Mentha spicata L. subsp. Govde, Erken evrede kazilarak govde ve
2 Lami tomentosa (Brig.) Harley Yarpuz otu Yaprak yapraklari ile yemegi ve pilavi yapilir.
. Phlomis grandiflora H.S. . L . e
3 Lamiaceae Thomps. var. grandifiora Ballik Cicek Cigegindeki tatl1 6zii yenir.
Thymus zygioides Griseb.
4 Lamiaceae var. lycaonicus (Celak.) | Kekik Y aprak Erken evrede yapraklari yenir.

Ronniger
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Allium scorodoprasum L.
5 Liliaceae subsp.  rotundum  (L.) | Emirem Y aprak Erken evrede govde ve yapraklari yenir.
Stearn
Orchidaceae Orchislaxiflora Lam. Cayir salepi Yumru Yumrusu kurutu.lu.p. ogiititlerek  siitle
6 karigim yapilarak igilir.
Orchidaceae Orchistridentata Scop. Saep Yumru Yumrusu kurutu.lu.p. ogiititlerek  siitle
7 karigim yapilarak igilir.
8 Papavearceae Papaver dubiumL. sgei:rr]ncei:llzmegl, Y aprak Erken evrede yapraklari yenir.
9 Plantaginaceae El:jr;trago mejor L. subsp. Damar otu Y aprak Erken evrede yapraklari yenir.
. Erken evrede kazilarak govde ve
Polygonaceae Pol ygonum cognatum Madimak Govae, yapraklarindan yemegi yapilarak
0 Meissn. Y aprak tiiketilir
Rumex conglomeratus | Ilabada- Erken evrede yapraklarindan sarma
1 Polygon Murray Labada Yaprak yapilir.
Portul Portulaca oleracea L. Semiz otu Govde, Govsie ve yapraklar yenir, salatasi ve
2 Yaprak cacigl yapilir.
Crataegus monogyna -
3 Rosaceae Sacq, subsp. monogyna Alig Meyve Meyvesi yenir.
Prunus divaricata Ledeb. Meyvesi olgunlaginca yenir, sirkesi
4 Rosaceae subsp. ursina (Kotschy) | Dag Erigi Meyve yapilir, ayrica meyvesinin  kurusu
Browicz corbalara eksilik vermek igin karigtirilir.
Pyrus eaeagnifolia Pall.
5 Rosaceae subsp. kotschyana (Boiss) | Dag armudu | Meyve Meyves yenir.
Browicz
6 Rosaceae Rosa canina L. Kusburnu Meyve Meyvesinden regel hazirlanarak tiiketilir.
Rubus discolor Weihe & . Meyvesi yenir ayrica regeli yapilarak da
7 | Rosacee Nees Bogirtlen ) Meyve | yiyailir,
. . . Erken evrede yapraklarindan pilav ve
Urticaceae Urticadioica L. Isirgan Y aprak L
8 corba yapilir, ayrica ¢ay: yapilarak igilir.

Tablo 2. Kurucuova ile bazi alanlarda gida olarak tiiketilen bitki kisimlarinin karsilagtirilmasi
Table 2. Compare of the plant parts consumed as a food in Kurucuova and some areas

Caligma Ad1 — 1 2 3 4 5 6 7

Bitki kisimlar1 | Kurucuova | Bagarakavak | Akseki Yazir Aksaray | Mihaliggik | Bodrum
Toprak Ustii 24 34 19 16 53 20 89
Meyve vetohum | 10 11 18 5 34 - 16
Toprak alt1 2 2 7 1 7 2 33
Cicek 4 2 3 4 3 3 5

Topl. bitki say. 40 49 47 26 97 25 143

4. Sonugclar ve tartisma

Caligma alanlarindaki dogal bitkilerin gida olarak kullanilan toprak iistii (govde, yaprak), meyve ve tohum,
toprak alt1 (kok, tuber, bulb vs.) ve ¢igek kisimlar1 Tablo 2.’de karsilastirilmistir. Calisma alanimizda toplam 38 bitki
tespit edilmesine ragmen Berberis crataegina “karamuk” bitkisinin yorede hem yaprak, hem ¢icek ve hem de
meyvesinin kullanilmasindan dolay: toplam kullanim sayis1 40 olmustur. En az veriye Yazir ¢aligmasinda ulagilmsgtir.
Bunun sebebi bu koyiin sehir merkezine ¢ok yakin olmasi hatta sehrin bu kdyle birlesmesine baglanabilir. En ¢ok veri
ise Bodrum c¢alismasinda elde edilmistir. Bunun sebebi ¢aligsma alaninin genis olmast, alanda daha uzun siire galigilmast
ve daha ¢ok kaynak kisi ile goriisiilmesine baglanabilir. Tablo 2 incelendiginde biitiin ¢aligmalarda bitkilerin toprak tistii
kisimlari ilk sirada yer almaktadir. Ozellikle bitkilerin en ¢ok tiiketilen kismu yesillik olarak yapraklari oldugu icin bu
durum beklenen bir durumdur. Yapilan ¢alismalarda ¢ogunlukla meyve ve tohum 2. siray1 alirken, ¢igek ve toprak alti
kisimlarda bazi farkliliklar goriilmektedir. Calisma alanlart igerisinde en fazla benzerlik Kurucuova ile Basarakavak
arasindadir. Bu durum iki ¢calismanin da Konya sinirlar1 igerisinde olmasina baglanabilir.
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A mor phometric study on Pterygoneurum ovatum

Recep KARA*, Asim ERTEK, Safiye Merve CAN, Tiilay EZER
Nigde University, Faculty of Science and Arts, Department of Biology, Nigde, Turkey

Abstract

In this sudy, Pterygoneurum ovatum (Hedw.) Dix. populations which collected from eight different localities
in the Central Anatolia were examined. Dissections of these specimens were performed, and length-width of leaf, leaf
cells, capsule, seta and dimensions of spore were measured by the imaging system (Olympus DP25). Data obtained
from morphometric studies, assessed by using the Canonical Vector Analysis (CVA). STATISTICA 7 package program
was used for the analysis of CVA. CVA-scores obtained from STATISTICA 7 were evaluated by PASS 2008 program
package. Thefirst two root values asaresult of CVA analysis were shown with scatter chartsin two-dimensional plane
and Clustering analysis was performed. Mahalanobis distance matrix (D% was calculated to determine the
morphological differences between populations of the eight localities. According to this matrix, dendrogram which
show separation of the groups with UPGMA clustering were formed. As aresult of CVA, applied to determine the
morphological differences in the species of Pterygoneurum ovatum, the first three vector announced that 89.8% of total
variation. Looking at the weights on the first three vectors of morphometric characters (height-width of the capsule,
marginal-basal cell width, the base cell size, sporting size etc.) it was determined that morphological characters have
high weight on the vectors. In the dendrogram generated by UPGMA cluster, al localities were gathered two main
branches. Asaresult of theanalysis, statistically, all populations were found to be quite different.
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Ozet

Bu caligmada, I¢ Anadolu Bolgesinde sekiz farkli lokaliteden toplanan Pterygoneurum ovatum (Hedw.) Dix.
populasyonlar: incelendi. Bu 6rneklerin diseksiyonu yapildi, goriintiilleme sisteminde (Olympus DP25), yaprak boyu-
eni, yaprak hicreerinin boyu-eni, kapsiil boyu-eni, seta boyu-eni ve spor boyu olgiileri alindi. Morfometrik galigmalar
sonucunda elde edilen veriler Kanonikal vektor analizi (CVA) kullanilarak degerlendirildi. CVA i¢in STATISTICA 7
paket programi kullanildi. CVA sonucu olusan ilk iki kok degeri, PASS 2008 paket programinda, 2 boyutlu diizlemde
dagilim grafikleri ile gosterildi ve Kiimeleme (Cluster) analizi uygulandi. Sekiz populasyona ait lokaliteler arasinda
morfolojik farkliliklar1 belirlemek igin Mahalanobis mesafe matrisi (D?) hesaplandi. Bu matris temel almarak UPGMA
kiimelemesi ile gruplarin ayrimini gosteren dendrogram olusturuldu. Pterygoneurum ovatum tirintn morfolojik
farkliliklarini tespit etmek icin uygulanan kanonikal vektor analizi sonucunda ilk {i¢ vektdr, toplam varyasyonun %
89,8’ini agiklamistir. Morfometrik karakterlerin ilk {i¢ vektor tizerindeki agirliklaria bakildiginda kapsiiliin boyu-eni,
yaprak kenar hicrelerinin eni, yaprak taban hicrelerinin boyu ve spor boyu gibi morfolojik karakterlerin vektorler
iizerinde yiiksek agirliga sahip oldugu belirlendi. UPGMA kiimelenmesi ile olusturulan dendrogramda biitiin lokaliteler
iki ana dalda kimelendi. Yapilan analizler sonucunda, istatistiksel olarak tiim populasyonlarin farkli oldugu tespit
edilmistir.

Anahtar kelimeler: Karayosunu, Pterygoneurum, CVA, Morfometri, Morfotip
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1. Giris

Pottiaceae familyas: yaklagik olarak 1500 tiire sahiptir. Bilinen 10.000-15.000 karayosunu tiiriiniin %10’ undan
fazlasim igerir (Werner vd., 2004). Pottiaceae familyasinda kiigiik bir cins olan Pterygoneurum ilk defa Juratz
tarafindan Pterygoneurum carifolium Jur. tip 6rneginden tanimlanmigtir. Pterygoneurum, bireylerinin kiiglik boyutlari
ve belirgin fenotipik varyasyonlar1 gibi sebeplerden otiirii taksonomik olarak zor bir gruptur (Ezer ve Kara, 2011,
Carrion vd., 1995; Guerra vd., 1994). Farkli taksonomik sunumlara gore diinyada 9-13 kadar tiir igerdigi bilinmektedir.
Pterygoneurum cins olarak Alonia, Alloinella ve Crossidium'a yakindir (Sekil 1). Ancak bu 3 yakin cinsten yaprak
tizerindeki lamellalar1 ile ayrilir (Zhao vd., 2008). Son literatiirlere gore Tiirkiye‘de Pterygoneurum cinsine ait 3 takson
bulunmaktadir. Bunlar P. subsessile (Brid.) Jur., P. ovatum (Hedw.) Dix., ve P. sguamosum Segerra& Kdirschner
turleridir (Uyar ve Cetin, 2004; Kiirschner ve Erdag, 2005; Ezer ve Kara, 2011). Bunlar igerisinde en yaygin olan ve
¢ok farkli morfotipler gosteren takson P. ovatuny dur.
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Sekil 1. Pterygoneurum cinsinin Potiaceae famiyasi igerisindeki konumu (Elgadillo, 1975).

1.1. Pterygoneurum ovatumtiriniin genel 6z likleri

Bitki nispeten kiglk, 1-2 mm yiiksekliginde, sarimsi-yesil renkte ve seyrek tuft bicimindedir. Govde ¢ok kisa
ve diktir. Yapraklar nemli iken 45 dereceden az bir agiyla sekillenmis, kuru iken yatiktir. Yaprak sekli ovat ve genis
konkav olup, 1-1,5 mm’ye kadar uzanir. Yaprak kenarlari diiz ya da hafif ice kivriktir. Kosta uzun, piiriizsiiz bir diken
seklindeki yap1 ile sonlanir, kostanin ventral ylzeyinde 2-4 siradan olusan yesil lamella mevcuttur. Yapragn ist
kismindaki hiicreler kare seklinde veya diizensiz alt1 koseli, 10-14 pm capinda, piiriizsiiz ya da ‘C’ sekilli ufak
papillalidir. Bazal hiicreler dikdortgen seklinde, 23-56 pm x 13-20 pm boyutlarinda, ince ¢eperli ve piiriizsiizdiir. Seta
1,5-3 mm uzunlugundadir. Kapsiil kisa, 1-1,5 mm uzunlugunda, silindirik ve koyu kahverengidir. Operkulum konik
gagali, kisa ve tepe (rostrum) kismu egiktir. Peristom disleri yoktur. Kaliptra kukullat ve piiriizsiizdir. Sporlar 23-29 pm
capinda ve kahverengimsidir (Heyn ve Herrnstadt, 2004).

1.2. Turkiye deki Pterygoneurum tiirlerinin teshis anahtari (Oesau, 2003’den degistirilerek)
1.Kapsiil ige gomiik, kaliptra mitrat, seffaf yaprak ucu tiiyli tirtikli, yapragm iki kati uzunlukta, yaprak hicreleri

PAPIIIANL ..o e P. subsessile (Brid.) Jur.

1.Kapsiil disa uzamais, kaliptra kukullat, yaprak hiicreleri genellikle piiriizsiiz, nadiren papillali............ccoccveevreieniiiieninne 2
2.Yaprak lamellasi 3 ve daha fazla sirali, peristom disleri yok, sporlar 25-30 pm.................... P. ovatum (Hedw.) Dix.
2.Yapraklar lamellas1 2 sirali ve ek olarak 3-4 skuamos plak vardir......................... P. squamosum Segerra& Kurschner
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2. Materyal ve yontem

Bu calismada sekiz farkli lokaliteden toplanan Pterygoneurum ovatum tiirii incelenmisitr. Bu baglamda,
Olympus DP25 goériintiileme sistemine bagl 151k ve stereo mikroskoplarinda bitkilerin genel goriintisleri, yapraklarmin
boyu ve eni, yaprak hticrelerinin boyu ve eni, kapsiiliin boyu ve eni, setanin boyu ve eni, sporun boyu ve eni 6l¢iilmiis,
goriintiileri almmigtir. Elde edilen morfolojik veriler morfometrik analizlerde kullanilmistir.

Morfometrik ¢aligmalar sonucunda elde edilen veriler, kanonikal vektor analizi (CVA) olarak bilinen istatistik
yontemle degerlendirilmistir. Bu analiz morfometrik karakterler arasindaki korelasyona bagli olarak o6nceden
belirledigimiz gruplari birbirinden ayiran fonksiyonlar1 bulmakta ve hesaplanan fonksiyonlar ile yeni gozlenen birimi
siiflandirma hatasim1 en aza indirecek bigimde gruplardan herhangi birine atamaktadir. CVA varyans-kovaryans
matrisine (pooled varyans-kovaryans) gereksinim duyar ve bu matrislerden yararlanarak Wilk’s Lambda degerini
hesaplar. Ayrica her kiimeleme sonucunda gruplar arasindaki farkliligin derecesini degerlendirmeye yarayan bir uzaklik
matrisi olan Mahalanobis uzaklik matrisini hesaplar. CVA igin STATISTICA 7 (StatSoft, Inc., 2005) paket programi
kullanildi. Bu programdan elde edilen CVA skorlar1 kullanilarak PASS 2008 (Hintze, 2008) paket programinda, CVA
sonucu olusan ilk iki kok degeri, 2 boyutlu diizlemde dagilim grafikleri ile gosterildi. Ayrica CVA sonucu elde edilen
Mahalanobis uzaklik matrisi kullanilarak NTSYS pc 2.2 (Rohlf, 1993) paket programinda bir diger ¢ok degiskenli
andiz olan Kimeleme (Cluster) analizi morfolojik verilere uygulanarak SHAN-UPGMA agaci ¢izildi.

3. Bulgular
3.1. Kanonikal vektor analizi (CVA)
Erciyes Dagi, Sarimsak Dagi, Melendiz Dag1, Nigde kampiis barakalar, Nigde kampiis, Nigde Fertek 1, Nigde

Fertek 2 ve Nigde Merkez’de yayilis gosteren Pterygoneurum ovatum (Sekil 2) tiiriiniin morfolojik farkliliklarini tespit
etmek icin uygulanan kanonikal vektor analizi sonucunda ilk ii¢ vektor, toplam varyasyonun % 89,8’ini agiklamistir.
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Sekil 2. P.ovatun’un genel goriiniisleri (a: Erciyes Dagi, b: Melendiz Dagi, c: Nigde Fertek 1, d: Nigde Fertek 2,
e: Nigde kampiis barakalar, f: Nigde kampiis, g: Nigde Merkez, h: Sarimsak Dagz).

Toplam varyasyonun, 1. vektor % 41,4’ tnd, 11. vektér % 32,2'sini ve lll. vektor % 16,2’sini agiklamigtir (Tablo
1). Kanonikal vektor analizi sonucunda olusan siniflandirmada ¢alisilan lokalitelere ait biitiin bireyler kendi gruplarinda
siniflanmigtir (Tablo 2). Morfometrik karakterlerin ilk {i¢ vektor iizerindeki agirliklarma baktigimizda, kapsiiliin boyu
(Wilks’ lambda degeri= 0.000001; F= 3,77; P<0,05), kapsiil eni (Wilks’ lambda degeri= 0.000001; F= 4,83; P<0,05)
(Sekil 3), yaprak kenar hiicrelerinin eni (Wilks’ lambda degeri= 0.000001; F= 3,17; P<0,05) (Sekil 4), yaprak taban
hucrelerinin boyu (Wilks’ lambda degeri= 0.000001; F= 4,18; P<0,05) (Sekil 5), spor boyu (Wilks’ lambda degeri=
0.000001; F= 4,37; P<0,05) (Sekil 6) morfolojik karakterleri vektorler {izerinde yiiksek agirhiga sahip oldugu
gorulmektedir (Tablo 3).
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Sekil 3. P. ovatum'un kapsiilii (a: Erciyes Dag1, b: Melendiz Dagi, ¢: Nigde Fertek 1, d: Nigde Fertek 2, e: Nigde
kampiis barakalar, f: Nigde kampiis, g: Nigde Merkez, h: Sarimsak Dag).

Sekil 4. P. ovatum’un yaprak kenar hiicreleri (a: Erciyes Dagt, b: Melendiz Dagi, c: Nigde Fertek 1, d: Nigde Fertek 2,
e: Nigde kampiis barakalar, f: Nigde kampiis, g: Nigde Merkez, h: Sarimsak Dagi).

L L

Sekil 5. P. ovatum’un yaprak taban hiicreleri (a: Erciyes Dagi, b: Melendiz Dagi, c: Nigde Fertek 1, d: Nigde Fertek 2,
e: Nigde kampiis barakalar, f: Nigde kampiis, g: Nigde Merkez, h: Sarimsak Dagi).
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Sekil 6. P. ovatuntun sporlart (a: Erciyes Dagt, b: Melendiz Dagi, c: Nigde Fertek 1, d: Nigde Fertek 2, e: Nigde
kampiis barakalar, f: Nigde kampiis, g: Nigde Merkez, h: Sarimsak Dag).

Kanonikal vektor analizi sonucu olusturulan iki boyutlu kiimeleme grafikleri Sekil 7°de gosterilmistir. Bu
grafige bakildiginda biitiin lokalitelerdeki 6rneklerin birbirlerinden farkli bolgelerde kiimelendigi goriilmektedir. Bu
kiimelenme aslinda ¢alisilan lokalitelerin cografik konumlar1 ile paraleldir. Hemen hemen ayni ekolojik sartlar:
paylasan ve cografik olarak yakin olan lokaliteler (Nigde lokaliteleri) birbirlerine yakin bolgelerde kiimelenirken,
Sarimsak Dag1 ve Melendiz Dag: lokaliteleri bunlardan farkli bolgelerde kiimelenmistir (Sekil 8).

4 ERCIES Dad:
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Sekil 7. Erciyes Dag1, Sarimsak Dagi, Melendiz Dagi, Nigde kampiis barakalar, Nigde kampiis, Nigde Fertek 1, Nigde
Fertek 2 ve Nigde Merkez’de yayilis gosteren P. ovatum tiriinin morfolojik karakterlerinin Kanonika Vektér Andizi
ileiki boyutta kiimelenmesi.

4. Sonuglar ve tartiysma

Sekiz kromozomal forma ait lokaliteler arasinda morfolojik farkliliklar1 belirlemek igin Mahalanobis mesafe
matrisi (D?) hesaplandi ve bu matrisi temel alinarak UPGMA kiimelemesi ile gruplarin ayrimini gosteren dendrogram
olusturuldu (Sekil 9). Analiz edilen sekiz lokaliteye ait 4’er birey arasinda olusturulan Mahalanobis mesafe degerleri
incelendiginde ¢aligilan biitiin lokalitelerin istatistiksel olarak birbirinden oldukga farkli olduklar1 belirlendi (P<0,05).
Bu analiz sonucunda birbirlerine morfolojik agidan en uzak lokaliteler Nigde Fertek 1 ve Nigde kampiis barakalar
lokaliteleri (D%*=439,44; F=24,41; P<0,001) ile Nigde-Fertek 1 ve Sarimsak (D*=346,85; F=19,26; P<0,001) lokaliteleri
oldugu belirlendi. Yine Mahalanobis mesafe degerlerine gore birbirlerine en yakin lokaliteler Nigde Merkez ve Nigde
kampiis (D*=63,05; F=3,505; P<0.05), ile Nigde Merkez ve Nigde Fertek 2 (D’=64,98; F=3,61; P<0.05) lokaiteleri
arasinda oldugu belirlendi (Tablo 4).
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Tablo 1.Kanonikal ¢esitlilik analizine gore ilk yedi kanonikal ayrigim fonksiyonunun eigen degerleri.

151

Canonical cesitlilik analizi bdlamid
InW] B Il Tatal Canon Canon Mumer | Denom | Prob Wilks*

Fn Eigemvalue Pcnt Pcnt Corr Corrd F-Value | DF DF Lavel Lambeda

1 12,2333 41,4 41,4 0,9782 0,957 126 56 96,9 [+} 0,000011
2 17,276508 32.2 736 0,9723 0,8453 10,1 a1 27,9 o 0,000258
3 8,70a833 16,2 898  [08471 0887 (73 30 78 ] 0,004728
4 1,489955 4,6 944 0,8447 09,7135 |52 0 67,3 o 0,045894
5 1,963616 37 98 0,814 0,6626 |46 1z 55,9 ] 0,160158
[ 0,592769 18 99,9 0,7058 045982 (33 [ 44 0,0089 | 0,474681
7 0,057162 01 100 0,2325 0,0541 |07 2 23 0,5277 | 0,945929

Tablo 2. Ayrisim fonksiyonu analizine gore sekiz lokaliteye ait P. ovatum tUrdntin siniflandirilmasi.

Fredicted
“Fopulasyonlar 1 z 3 4 5 6 7 ] Tatal
FROIYVES DA 4 o 0 0 (] o 0 o 4
SARTMSAK DAGT 0 4 7] ] ] 3] ] o 4
MELENDIZDAGL 0 0 4 0 (3] ] 0 0 4
NIGDE KAMPUS 0 o 0 4 0 o 0 0 4
BARAKALAR
E 8 [i] 0 0 1] 4 0 [i] i 4
NIGDE FERTFE 1 0 0 [V 0 0 4 0 0 4
NIGDE FERTEE 2 i 0 0 0 0 0 4 0 4
NIGDE MEREEZ 0 0 [V 0 0 0 0 4 4
Total 4 4 4 4 4 4 4 4 Al
Eeduction in classification error due to X's = 100 0%
Tablo 3. Kanonikal ¢esitlilik analizi 6zeti.
Wn:r Partial Fremove | p-level Taler. 1-Taler.

Kt]::t’t.‘l'hm 0000001 | D,274285 | 3,779770 0231236
sewbon Comonr | oarae R || e
Yeprakboya ww

an-rnkem 1,635173 | 0,231758 | 0,327516 | 0,672485
nmw e W Pty || s

mmmu-bmlem 0,000001 | 0310266 | 3,175720 0,157723
Taban hilcre eni _ 0,662 301 0,7 28410 W U,45'?255

0,006001

ﬁpnr e

0,073608 | 0,128357

Recep KARA et al. A morphometric study on Pterygoneurum ovatum



152 Biological Diversity and Conservation—5/ 3 (2012)

Calisilan sekiz lokalite arasinda UPGMA kiimelenmesi ile olusturulan dendrogramda biitiin lokaliteler iki ana dalda
kiimelendi (Sekil 8). Birinci ana dal Erciyes ve Nigde kampiis barakalar lokaliteleri igerirken diger ana dal bu
lokalitelerin haricinde kalan lokaliteleri icermektedir. Ikinci ana dal da kendi arasinda ii¢ alt dalda kiimelendi. Bunlar
birinci alt dal Sarimsak ve Melendiz lokaliteleri, ikinci alt dal Nigde kampiis, Nigde Merkez ve Nigde Fertek 2, {iglincii
alt dal ise Nigde Fertek 1'dir.

Tablo 4. Sekiz farkl lokalitede bulunan P. ovatum tiiriiniin morfolojik farkliligin1 gésteren Mahalanobis mesafe matrisi.

ERCIYES 0 0,000132 0000694 0,011673 0000149 0000227 0,000587 0,00008
DAGI

SARTMSAK 2325441 O 0004937 0000055 0002017 0000021  0,0000%5  0,000053

DAGI
MELENDIZ 1594577 937918 O 0,000145 0016296  0,00003% 0,00453  0,000707
DAL

NiGDE 78,6672 2826558 2279521 O 0,00004 0000007 0,000074 0,000009
KAMPUS
BARAKALAR

2265811 123,6019 70,861 302,1722 O 0,000077 0,01173  0,025392
KAMPUS
206,071 346,8554 3047608 4394403 2618952 O 0,000683  0,000736
FERTEK 1

NiGDE 1657882 2499782 100,9923 264,1843 78,5641 160,05%4 O 0,022971
FERTEK 2

NIGDE 260,2558 2846148 1387798 4152811 63,0996 1572721 64,9837 O
MERKEZ

63.10 113.62 164.15 214 87 265 20
Cocficient

Sekil 8. Sekiz farkli lokalitede P. ovatum tiirtinde morfolojik farkliliklar1 gdsteren mahalanobis mesafe matrisi ve
matrisi temel alinarak olusturulan UPHMA kiimelemesi

Olgiim dis1 olarak degerlendirmelerde; Pterygoneurum ovatum’un yaprak enine kesitlerinin ve stomalarinin
farkli oldugu tespit edilmistir. Stomalar Erciyes, Nigde Fertek 2 ve Nigde kampiis barakalar lokalitel erinde gdmuk iken
diger lokalitelerimizde yiizeyseldir (Sekil 9). Enine kesitlerinde ise farkli lokalitelerdeki lamellanin dallanma bi¢imi
farklilik gostermektedir (Sekil 10).
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Sekil 9. P. ovatum’un kapsiiliindeki stoma durumu (a: Erciyes Dag1, b: Melendiz Dag, ¢: Nigde Fertek 1,

d: Nigde Fertek 2, e: Nigde kampiis barakalar, f: Nigde kampiis, g: Nigde Merkez, h: Sarimsak Dag1)

Sekil 10. P. ovatum’un enine kesitleri (a: Erciyes Dagi, b: Melendiz Dagi, c: Nigde Fertek 1, d: Nigde Fertek 2,
e: Nigde kampiis barakalar, f: Nigde kampiis, g: Nigde Merkez, h: Sarimsak Dag1)

Hemen hemen ayni ekolojik sartlar1 paylasan ve cografik olarak yakin olan lokaliteler (Nigde lokaliteleri)
birbirlerine yakin bolgelerde kiimelenirken, Erciyes, Sarimsak ve Melendiz lokaliteleri bunlardan farkli bolgelerde
kiimelenmistir (Sekil, 8). Buradan Pterygoneurum ovatum'un kapsll boyu, kapsiil eni, yaprak kenar hiicrelerinin eni,
yaprak taban hiicrelerinin boyu ve spor boyuna gore 3 farkli morfotip gosterdigi sonucuna ulasilmistir. {lerde Tirkiye
genelinde yapilacak ¢alismalarla P. ovatum' un sisematik konumu ve morfotip ¢esitliligi daha net ortaya ¢ikarilacaktir.
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Abstract

This study, conducted between 2010-2012, gathered information on the ethnobotanical wild plants sold with
commercial purposesin thelocal markets. Within the scope of the study, ethnobotanica wild plants sold in local market
used for the medicinal and food (spice, tea) purpose. As result of researchs at the local markets ethnobotanical uses of
32 plants were recorded. These included folk medicine, herbal tea, spices and food. The most common ethnobotani cal
plant families were Rosaceae (7 taxa), Lamiaceae (4 taxa), Apiaceae (3 taxa), Asteraceae (3 taxa), Liliaceae (3 taxa),
Fabaceae (2 taxa) and Polygonaceae (2 taxa). The use of taxa in the region were; fruits and seeds vanquished (8 taxa),
leaves the vanquished (5 taxa), as tea (3 taxa), roots and trunks vanquished (5 taxa), as spice (3 taxa). In addition, local
markets under study detected the vast majority of food crops are used for medicinal purposes. Local people are
choosing to use herbal for the trestment of gastro-intestinal complaints such as stomachache, abdomina pain,
carminative (14 taxa), cough and cold (6 taxa), heart and vascular diseases (6 taxa), diabetes (4 taxa), kidney disease (3
taxa), and cuts and wounds (2 taxa).

Key words. Ethnobotany, Local markets, Medicinal plants, Food plants, Bingdl

*

Bingol semt pazarlarinda satilan yabani bitkilerin etnobotanik a¢idan incelenmesi

Ozet

pazarlarda satilan yabani bitkiler aragtirilmistir. Yoredeki arastirmalar ¢ergevesinde pazarlarda satilan, yore
halkinin tibbi ve gida (baharat, cay ve yemek) olarak yararlandig: bitkiler tespit edilmis ve bu bitkilerin kullanim
sekilleri ortaya konmustur. Yerel pazarlar gezilerek yapilan arastirmalar sonucunda 32 yabani bitki taksonunun tibbi,
cay, baharat ve yemek vb. amaglarla pazarlarda satildig: tespit edilmistir. Rosaceae (7 takson), Lamiaceae (4 takson),
Apiaceae (3 takson), Asteraceae (3 takson), Liliaceae (3 takson), Fabaceae (2 takson) ve Polygonaceae (2 takson)
yorede yogun olarak kullanilan bitki familyalaridir. Yoredeki taksonlarin, meyve ve tohumlar1 yenilenler (8 takson),
yapraklar1 yenilenler (5 takson), cay olarak kullanilanlar (3 takson), kok ve govdeleri yenilenler (5 takson), baharat
olarak kullanilanlar (3 takson) seklindedir. Ayrica yerel pazarlarda tespit edilen gida bitkilerinin biiyiik bir ¢ogunlugu
tibbi amaglar i¢in de kullanilmaktadir. Bu bitkilerin, karm agris1 ve gaz giderici, midevi (14), soguk alginlig: ve ilgili
rahatsizliklar (6), kalp ve damar hastaliklar1 (6), seker hastaligi (4), bobrek hastaliklar1 (3), yara ve kesik tedavisi (2) vb.
hastaliklarm tedavisinde kullanildig: tespit edilmistir.

Anahtar kelimeler: : Etnobotanik, Semt pazarlari, Tibbi Bitkiler, Gida Bitkileri, Bingol

1. Giris

Etnobiyolojinin bir dali olan etnobotanik; insanlar ile bitkiler arasindaki iligkiyi inceleyen bir bilim dalidir.
Etnobotanik terimi ilk kez Amerikali botanik¢i John W. Harshberger tarafindan 1895 yilinda yerli halklarm bitki
kullanim1 iizerindeki c¢aligmalari sirasinda kullanilmistir. 1896 yilinda yaymladigr ‘‘Etnobotanigin Esaslar1” adl
calismasi, etnobotanik ¢alismalarin baslangig noktasi olarak kabul edilir (Balick and Cox, 1996). Harsberger etnobotanige
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“’yerli halkin bitki kullanim1’” olarak bakmistir. Ertug ise kisaca; “Etnobotanik, insan-bitki arasindaki iligski sonucunda
dogan karsilikli etkilesimi, kullanimi, iiretimi ve tiikketimi agiklar” seklinde tanimlamistir (Ertug, 2004).

Unlii seyyah Evliya Celebi Bingdl yaylalarmi dolasirken biitiin hekimlerin isine yarayacak binbir cesit
otlarindan, rengarenk ciceklerden bahseder. Celebi iinlii eseri Seyahatname’de Bing6l daglarinda gordiigii tutya
(Primula sp), kenger (Gundelia sp), sumbul (Hyacinthus sp), zambak (Lilium sp.), reyhan (Ocimum sp.) vb. ¢ok sayida
bitki ¢esidinin giizelliklerini ve sifali 6zelliklerini anlatir (Baytop, 2004).

Ulkemizde dogal yetisen bitkiler iizerine ¢ok fazla calisma yapilmisken, Bingél yoresinde yetisen yabani
bitkiler ile ilgili ¢alismalar son derece sinirlidir. Bing6l ilinde kullanimi olan yabani bitkiler iizerine tespit edilen tek
calisma Polat ve arkadaslar tarafindan yapilan ve yoredeki aktarlarda satisi yapilan tibbi bitkiler {izerine yapilan
calismadir (Polat vd., 2011). Bu calismanin disinda yoredeki yabani bitkiler {izerine herhangi bir c¢alismaya
rastlanilmamigtir. Bununla beraber Bingdl ¢evresindeki illerde dogal olarak yetisen bitkilerin kullanimu ile ilgili birgok
caligma yapilmistir (Ozgen vd., 2004; Cakilcioglu ve Turkoglu, 2007; Akan vd., 2008; Cakilcioglu ve Turkoglu, 2008;
Altundag ve Ozhatay, 2009; Cakilcioglu ve Turkoglu, 2009; Yapici vd., 2009; Tuzlac1 ve Dogan, 2010; Cakilcioglu ve
Turkoglu, 2010; Cakilcioglu vd., 2010; Altundag ve Ozturk, 2011; Cakilcioglu vd., 2011; Oztiirk ve Olgiicii., 2011;
Ozgen vd., 2012; Polat vd., 2012). Tiirkiye’nin degisik bolgelerinde semt pazarlari ile ilgili yapilmis etnobotanik
caligmalara da rastlanmistir. Bu ¢aligsmalar sinirh olup Akan vd. (2005); Sanlurfa’nin semt pazarlarini; Altay ve Celik
(2011); Antakya (Hatay) Semt pazarlarmi ve Yaylagiil (2011) ise Samsun’da bulunan semt pazarlarini aragtirmislar ve
etnobotanik agidan incelemislerdir.

Bu calismada Bingdl’de kurulan yerel pazarlarda, koyliilerin ve bitki saticilarinin daglardan topladiklar1 ve
yore halkina sattiklar1 dogal bitkiler ve etnobotanik 6zellikleri ayrintili bir sekilde ele alinmistir. Bu ¢alismanin ileride
yakin illerde yapilacak bu ve buna benzer ¢aligmalara kaynak olmasi ve iilkemiz igin besin degeri ve tibbi dnemi olan
bitkilerin kullanim sekillerinin belirlenerek gelecek nesillere aktarilmasi amaglanmaistir.

2. Materyal ve yontem

2.1. Calisma alani

Bingol, Dogu Anadolu Bolgesi’nin Yukart Firat boliimiinde, 41°20" ve 39°54' kuzey enlemleri ile 38°27' ve
40°27' dogu boylamlar1 arasnda yer alir. flin dogusunda Mus, kuzeyinde Erzurum ve Erzincan, batisinda Tunceli ile
Elazig, giineyinde Diyarbakir ile ¢evrilmistir (Sekil 1). Bingdl’de yillik ortalama sicaklik 12.1 °C dir. Yillik yagis tutari
873.7 mm?® kadar olup kar yagish giin sayisi 24.5 giindiir (Bakoglu, 2004).
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Sekil 1. Calisma alan1

Bing6l valiligi resmi verilerine gore Bingdl niifusu 2010 yili sayim sonuglarma gore 225.170 kisidir
(http://ww.bingol.gov.tr/). Bing6l ili olduk¢a daglik bir cografyada yer almaktadir. Yorede yiiksekligi 3000 metreyi
asan daglar bulunmaktadir (Bingdl daglar1 3250 m, Geng - Cotla dag1 2940 m, Seytan dagi 2906 m). Daglar tizerindeki
yaylalar ve diizliiklerin yiikseklikleri 2000 metreden asag1 diismez. Ova niteligindeki yerler bile 1000 metrenin iizerinde
bulunmaktadir. Bing6l ovasinin dort tarafi dag siralartyla ¢evrilidir. Daglarm yiiksek kisimlarii doruklar, buzul golleri;
etek kisimlarini ise moren kalintilar1 kaplar. Daglar genellikle seyrek ormanlik olup, giiney béliimlerinin bazi kisimlar1
¢iplaktir. Mese ormanlar1 daglarin 1800 metreden asagi kisimlarmda goraldr.

Bingdl nufusu etnik olarak Kirt-Zaza agirliklidir. Yérede Tiirkgenin yani sira Kiirtge ve Zazaca da yogun olarak
kullanilmaktadir (Polat vd., 2011). Tiirkiye’de yasayan Zaza niifusu cogunlukla Dogu Anadolu bdlgesinde yasamaktadir
(Arakelova, 1999-2000).

2.2. Pazar arastirmalari

Calismanin materyalini Bing0dl yerel pazarlarinda satilan yabani bitkiler olusturmaktadir. Calismada, yoredeki
kdylerden ve yaylalardan toplanip yerel pazarlarda satisa sunulan bitki taksonlarinin kullanim g¢esitliligi belirlenmistir.
Calisma kapsaminda Bingdl ve cevresinde yerel pazarlar belirli araliklarla gezilmis ve saticilarla bos vakitlerinde
etnobotanik sohbetler yapilmistir. Ayrica tezgahlarda satilan bitkilerin fotograflar1 ¢ekilmistir (Sekil 2).
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Sekil 2. Bingdl semt pazarlarinda en fazla rastlanan bitkiler. A. Asparagus acutifolius, B. Rhus coriaria, C. Crataegus
atrosanguinea, D. Crataegus spp., E. Cicer anatolicum, F. Trifoloium sp., G. Sum sisarum var. lancifolium, H. Rheum ribes, L
Gundelia tournefortii, J. Crataegus aronia var. aronia, K. Ferula rigidula, L. Tezgahta satilan gesitli bitkiler, M. Crataegus

orientalis, N. Pyrus communis, O. Eremurus spectabilis, P. Tezgahta satis yapan tiiccar (kaynak kisi)

2.3. Kaynak kisilerle goriismeler

Calisma kapsaminda koylerde ve yerel pazarlarda 53 kaynak kisi ile goriisiilmiistiir. Kaynak kisilerin yaglari
genelde orta yas istiidiir. Calismada kaynak kisi olarak genellikle kirsal alanlarda tarimla ugrasan ciftgiler, koy
kadinlari, bitki toplama iginden gelir saglamaya ¢alisan kisiler segilmistir (Sekil 2P).

2.4. Ornek toplama

Arastirmalar kapsaminda yerel pazarlarda satis1 tespit edilen bitkiler, yetisme alanindan toplanarak herbaryum
ornekleri haline getirilmistir. Calisma kapsaminda ot saticilart ile beraber arazi ¢aligmalar1 yapilmig ve etnobotanik
kullanim1 olan yabani bitkilerle ilgili ¢ok sayida fotograf ¢ekilmis ve ornekler toplanmistir. Arazi ¢aligmalarinda ve
yerel pazarlardan toplanan bitki taksonlarma numara verilerek, bitkinin yetisme alanlari, yoresel adlari, kullanilan
kisimlari, kullanim sekli ve toplanma dénemleri not edilmistir. Ayrica yerel pazarlarda fotograflar ¢ekilmistir (Sekil 2).

3. Bulgular

Bu ¢alismada, yore halki tarafindan kullanilan bitkiler tespit edildikten sonra tablo halinde gosterilmistir (Tablo
1). Tabloda sirastyla; familya, Latince tiir isimleri ve toplayicit numaralari, yerel adlar1, bitkinin kullanilan kisimlart ve
kullanim gekilleri ile tibbi ve gida amagli kullanimlar1 ayrintili bir sekilde sunulmustur.
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Tablo 1. Aragtirma alaninda tespit edilen bitkiler ve etnobotanik 6zellikleri

Familya Ad1 Tiir Ad1ve Toplayict Numarasi Yerel Adlar: Bitkilerin Kullanim Sekli Tibbi Amach Kullanim Gida Amach Kullanim
Kullanilan
Kisimlari
Amaranthaceae ~ Amaranthusretroflexus L. RP-370 Tar, Legendur Toprak iistii kisimlar1 ~ Haslama Sindirimi kolaylastirict, Mide Haslanip yemek olarak
Agrilart yenir
Ishal
Anacardiaceae Rhus coriaria L. RP-492 Sumax, Sumak Meyve Cig olarak Y Uksek Tansyon Baharat olarak tuketilir
Apiaceae Ferularigidula Fisch ex DC. RP-494 Heliz Kok, Govde Dekoksiyon, Tursu Bobrek taslari, Kolesterol Tursu olarak tiiketilir
Heracleum trachyloma Fisch &Mey. RP- Heeg, Lerg Govde, Y apraklar Haslama, Dekoksiyon ~ Astim, Bronsit Govdeler haslanip yemek
491 olarak tuketilir
SumsisarumL. var lancifolium. RP-381 Vinyek, Vinik, Tirwas Toprak ustll Haslama Sindirim kolaylastirict
Araceae Arum elognatum Steven RP-334, 396 Kardun, Kardu, Kard: Y aprak Haslama Guatr, Seker hastaligi, Romatizma, Yapraklar haslanip yemek
Karin agrist olarak tuketilir
Dogum agrilari Kokt  kurutularak — corba
yapiminda kullanilir
Adteraceae Achillea biebersteinii Afan. RP-496 Gorik, Toprak ustll Infiizyon Romatizma, Hepatit, Dis agrsi,
[ltihaplanma, Regl agrist
Gundelia tournefortii L. var. tournefortii  Kenger, Kinger, Geleng Kok, Govde Haslama Sindirim kolaylastirict Soyulan kok govde haslanip
L. RP-380 yemek olarak yenir
Govde tazeyken soyulup ¢ig
yenir
Tragopagon reticulatus Boiss. & Huet Marsing, Siping Toprak ustll Cig olarak Kanda iltihaplanma Tazeyken yapraklar ¢ig
RP-378 olarak yenir
Boraginaceae Anchusa azurea Mill. Gelzun, Gelezun Toprak ustll Haslama, Dekoksiyon ~ {ltihaplanma, Mide agrisi, Sindirim  Yapraklar haslanip yemek
RP-392 kolaylastirici, Yara-kesk tedavid, olarak tiketilir
Romatizma
Brassi caceae Nasturtium officinale R.Br. RP-303 Kij1, Qije, Tujik Toprak ustll Haslama Seker hastaligi, Gaz giderici, Yiiksek  Salataolarak tiketilir
tansiyon, Mide agrisi, Karaciger Haslanilip yemek olarak
hatsalliklar tuketilir
Caryophyllaceae  Silene vulgaris (Moench) Gracke RP-382 Masturek, Dulma Xatun Toprak Ustl Haglama Haglanip  yemek  olarak
. tuketilir
Chenopodiaceae  Chenopodium album L. RP-302 Selmi, Silmastik Toprak ustll Haslama Sindirim kolaylastirict Haslanip yemek  olarak
tuketilir
Fabaceae Trifolium sp. RP-478 Argud, Nefil, Neflik Toprak Ustl Taze Romatizma, Hepatit Taze filizler tuzlamp ¢ig
olarak yenir
Cicer anatolicum Alef. RP-505 Nihe keku, Nihe mirgikon Meyve Taze Tohumlar taze  olarak
tuketilir
Lamiaceae Mentha longifolia (L.) L. RP-332 Pune, Puni, Nane Dallar Infiizyon Karin agrisi, Soguk alginligi, Grip Y apraklar taze iken corbaya
katilir
Salata olarak tuketilir
Baharat olarak kullanilir
Stachys  lavandulifolia  Vahl. var. Caye qwe, Caye ¢iya,  Toprak Ustu Infiizyon Uykusuzluk, Soguk algmhigi, Grip, Cay olarak tuketilir
lavandulifolia Vahl RP-473 Deme cole, Deme biri Sakinlestirici
Origanum sp. Onix, Anix, Anik, Kekik Dallar Infiizyon Soguk alginligi, Grip Baharat olarak tuketilir
Teucrium chamaedrys subsp. sinuatum Dem qwe, Caye ciya Toprak ustll Infiizyon Uykusuzluk, Soguk alginhg, Cay olarak tuketilir
(Celak.) Rech. f. RP-361 Sakinlestirici
Liliaceae Asparagus sp. RP-483 Melcii, Melji, Kuskonmaz Toprak Ustl Haglama Kalp hastaliklari Taze  filizleri  haslanip

yemek olarak tuketilir
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Allium sp. RP-472
Eremurus spectabilis Bieb. RP-409

Malvaceae Malva neglecta Wallr. RP-469

Polygonaceae  RheumribesL. RP-460
Rumex tuberosus L. RP-462
Rosaceae Pyrus communis L. RP-301

Crataegus atrosanguinea Pojark. RP-374

Crataegus aronia (L.) Bosc. ex DC. var.
aronia (L.) Bosc. ex DC. RP-375
Crataegus orientalis (Mill.) M. Bieb. RP-
377

Rubus sanctus Schreber RP-369

Rosa canina L. RP-326

Urticaceae Urtica dioica L. RP-454

Kahar, Kar
Heluk, Gullik, Ciris, Yelig

Xemazek, Veraruejik,
Tollik, Ebegiimeci, Duelik
Ribes, Riwes, Rewas, Kap,
Isgin

Tirsik
Querg,
Hirim
Gunc

Sekok, Herim,
Sinz, Sez, Risok, Rogik
Sinz, Sez, Risok, Rogik
Dirik,

Bogiirtlen
Sirgul, Silan, Kusburnu

Dirkel, Tiri,

Yegig, Isirgan, Gerzinik,
Derzinik

Toprak Ustl
Toprak Ustl
Toprak Ustl
Toprak Ustl

Y aprak
Meyve

Meyve

Cicek, Meyve

Cicek, Meyve, Govde
kabugu

Meyve, Cicek, Kok

Meyve

Toprak Ustll, Tohumlar

Haslama
Haslama

Dekoksiyon, Inflizyon,
Haslama
Dokoksiyon, Taze

Infiizyon, Taze
Taze

Dekoksiyon, Inflizyon,
Taze

Dekoksiyon, Inflizyon,
Taze

Dekoksiyon, inflizyon,
Taze

Infiizyon, Regel

Infiizyon, Regel

Infiizyon, Haslama,
Tohum ezmesi+bal,

Bronsit, Agr1 kesici
Sindirim kolaylastirict

Idrar yollar: hastaliklari, Karin agrisi,
[ltihaplanma, Yara kesikler, Kisirlik
Astim, Seker hastaligi, Bobrek
taslar1, Kalp hastaliklar

Yiiksek tansiyon, Idrar artirict

Kalp hastaliklari, Damar tikanikligi
Kalp hastaliklari, Damar tikaniklig

Kalp hastaliklari, Damar tikanikligi,
Astim

Bronsit, Astim,
Bobrek taglart
Soguk alginlig1, Grip, Bronsit

Seker hastaligl,

Romatizma, Eklem iltihaplanmalari,
Sindirim kolaylastiric1, idrar artirici,
Basur, Hepatit, Kanser, Bobrek
taslar1, Sa¢ yaglanmasi

Haslanip yemek olarak
tuketilir

Haslanip yemek olarak
tuketilir

Haglanip yemek olarak
tuketilir

Govdeer soyulup taze
olarak yenir

Y apraklar taze olarak yenir
Meyveler taze olarak yenir

Meyveler taze olarak yenir

Meyveler taze olarak yenir
Regel olarak tuketilir
Meyveler taze olarak yenir
Regel olarak tuketilir
Meyveler taze olarak yenir
Regel olarak tuketilir
Meyveler taze olarak yenir
Regel olarak tuketilir
Cay olarak tuketilir
Haslanip  yemek
tuketilir

olarak
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4. Sonuglar ve tartiysma

2010-2012 yillar1 arasinda Bingo6l’de yapilan etnobotanik aragtirmalart kapsaminda 16 bitki familyasina ait 32
yabani taksonunun yerel pazarlarda gida ve tibbi amaglarla satildig1 belirlenmistir. Rosaceae (7 takson), Lamiaceae (4
takson), Apiaceae (3 takson), Asteraceae (3 takson), Liliaceae (3 takson), Fabaceae (2 takson) ve Polygonaceae (2
takson) familyalarina ait yabani bitkiler yerel pazarlarda yogun olarak satilmaktadir.

Arastirma alanindaki pazarlarda satig1 yapilan yabani bitkilerin ¢ig olarak, salatasi yapilarak, tursu, regel,
meyve olarak tiiketildigi gibi haslanarak — kizartilarak yemek olarak tiiketilmesi de olduk¢a yaygindir. Gida olarak
tilketilen yabani bitkilerde yaygmn kullanim sekillerine baktigimizda; meyve ve tohumlar: yenilenler (8 takson),
yapraklar1 yenilenler (5 takson), ¢ay olarak kullanilanlar (3 takson), kok ve govdeleri yenilenler (5 takson), baharat
olarak kullanilanlar (3 takson) seklindedir. Gundelia tournefortii var tournefortii (kinger, kereng), Eremurus spectabilis
(yelig, helug, gullik), Rheum ribes (ribes, riwes, rewas, kap), Anchusa azurea (gelzun) ve Crataegus spp. (sinz, sez,
risok, rogik), yerel pazarlarda en sik rastlanilan yabani bitki taksonlaridir.

Yorede gida olarak tiiketilen yabani bitkilerin en yogun kullanim sekli haslanip yemek olarak tiiketilmesidir.
Yerel pazarlarda satilan bitkilerden 14 tanesi haslanip yemek olarak tiiketilmektedir. Bingdl yoresindeki pazarlarda
satigma rastlanilan Eremurus spectabilis (yelig, helug, gullik), Anchusa azurea (gelzun), Heracleum trachyloma (helelg,
lerg). Malva neglecta (xemazek, veraruejik, tollik, ebegiimeci, duelik), Gundelia tournefortii var. tournefortii (kenger,
kinger, gereng), Urtica dioica (yegig, 1sirgan, gerzinik, derzinik), Amaranthus retroflexus (tar, legendur), Chenopodium
album (selm1, silmastik), Slene vulgaris (masturek, dulma xatun), Nasturtium officinale (kiji, qije, tujik), Asparagus
acutifolius (Melcii, Melji, Kuskonmaz), Arum elognatum (kardun, kardu, kardi) taksonlarmin salata, borek, gorba
yapiminda ve haslanmip yemek olarak tiiketildigi tespit edilmistir. Ayrica yorede Rubus sanctus (dirik, dirkel, tiri,
bogiirtlen), Rosa canina (sirgul, silan, kusburnu), Pyrus comminus (querg, sekok, herim, hirim), Crataegus spp. (Snz,
sez, risok, rogik) vb. bazi yabani meyvelerin sonbaharda yerel pazarlarda satildiklari tespit edilmistir. Yabani
meyvelerden Rubus sanctus (dirik, dirkel, tiri, bogiirtlen), Rosa canina (sirgul, silan, kusburnu), Crataegus spp. (sinz,
sez, risok, rogik) taksonlari basta olmak iizere bazi mevye ¢esidinden recel yapilmaktadir (Tablo 1). Ayrica kirsal
alanlarda daha yogun olmak iizere ¢alisma alaninda bazi tibbi bitkilerin baharat olarak kullanimlar: da tespit edilmistir.
Yabani bitkilerin koku ve tat verici olmasi, bu bitkilerin baharat olarak kullanimma da olanak saglamaktadir. Bu
tilketim sekli Anadolu’da oldukga yaygindir (Baytop, 1984). Bolgede yapilan arastirmalar sonucunda Mentha longifolia
(pune), Origanum sp. (onix, an1x), Rhus coriaria (sumax) turleri baharat olarak tiketilmektedir.

Yorede yabani tibbi bitkilerin bazilar1 gay olarakta tiiketilmektedir. Rosa canina L. (sirgul, silan, kusburnu),
Sachys lavandulifolia Vahl. var. lavandulifolia Vahl (caye qwe, caye ¢iya, deme ¢ole, deme biri), Teucrium
chamaedrys subsp. sinuatum (Celak.) Rech. f. (dem qwe) bitki taksonlar1 yorede cay olarak tiiketilmektedir. Bu
taksonlar ayni zamanda soguk algmligi, Oksiiriikk vb. basit rahatsizliklarin tedavisinde kullanildiklari igin, yorede
kurulan pazarlarda énemli 6l¢iide ticareti yapilmaktadir.

Aragtirma alaninda tibbi kullanimi olan bitkiler yogunlukla; karin agris1 ve gaz giderici, midevi (14), soguk
algmlig1 ve ilgili rahatsizliklar (6), kalp ve damar hastaliklar1 (6), seker hastaligi (4), bobrek hastaliklar1 (3), yara ve
kesik tedavisi (2) i¢in kullanildigi goriilmektedir. Bununla beraber daha az olarak yabani bitkilerin basur tedavisi,
tansiyon dengeleyici, karaciger hastaliklari, romatizma, kanser tedavisi kolesterol, guatr vb. hastaliklarla ilgili
problemlerin giderilmesinde kullanildiklar1 goriilmektedir.

Malva neglecta bitkisi yorede iltihap kurutucu ve kisirlik tedavisinde kullanilmaktadir. Bu hastaliklar i¢in
recete hazirlama islemi genellikle yasli kadinlar tarafindan yapilmaktadir. Toprak iistii kisimlart haglanilan bitki biraz
sogutularak bir beze sarilir daha sonra bir kadmin karin bolgesine sarilir. Bu islem cinsel iliski 6ncesi 2-3 gece
tekrarlanir. Bu islemin rahimi yumusattigi, iltihabi temizledigi ve gebeligi kolaylastirdigina inanilir. Bolgede yash
kadinlar tarafindan kullanilan diger bir regete ise yeni dogum yapmis kadinlara Arum elognatum bitkisinin haglanarak
hazirlanan yemegin 2-3 giin yedirilmesidir. Bu bitkinin dogumdan sonra, viicuttaki kirli kan1 temizledigine ve dogum
agrilarmi azaldigina inanilir. Bolgede Urtica dioica bitkisinin tohumlari kanser hastalarinda kullanilmaktadir. Bitkinin
tohumlar bal ile karigtirilarak bir ay boyunca sabah aksam yenir. Bu regetenin kanser hastaliginin yayilisin1 durdurdugu
distiniiliir. Yoérede Crataegus spp. (sinz, sez, risok, rogik) taksonlarinin ¢icekli dallarindan hazirlanan infiizyon veya
meyveleri kullanilarak hazirlanan dekoksiyon kalp ve damar hastaliklari i¢in kullanilir. Ayrica yapilan gozlemlerde,
Alcea officinalis L.,, Hypericum scabrum L., Hypericum perforatum L., Helichrysum sp., Tribulus terrestris L.,
Onopordum acanthium L., Teucrium polium L., Thymus sp. vb. taksonlarinin yoreden toplanip aktarlarda satildiklari
tespit edilmistir.
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Bingol, cografi kosullari zorlugu ve var olan bolgesel sorunlar nedeniyle alan arastirmalarmnin sinirh yapildig:
bir cografyada yer almaktadir. Bingol ilinde bitkiler iizerine yapilmig alan arastirmasi yok denecek kadar azdir.
Diinyada faydali yabani bitkilere ilgi her gegen giin hizla artmaktadir. Nesiller boyu kusaktan kusaga aktarilan bu
geleneksel bitki kullanma mirasmin kayit altina alinmasi biiyliik 6nem arz etmektedir. Bu nedenle bu galisma, bdlgede
yapilacak yeni etnobotanik ¢aligmalara kaynak saglama ve fikir verme agisindan énemlidir..
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Abstract

The study was conducted on the macrofungi specimens collected from Araban district (Gaziantep-Turkey)
between 2009-2011. Asaresult, 53 taxa belonging to 23 families and 42 generain Ascomycota and Basidionmycota were
identified. All of the taxa are new records for the district.

Key words: Biodiversity, macrofungi, Araban, Turkey

Araban (Gaziantep) yoresinin makromantar cesitliligi

Ozet

Calisma 2009-2011 yillar1 arasinda Araban (Gaziantep) yoresinden toplanan makromantar 6rnekleri {izerinde
gerceklestirilmistir. Calisma sonucunda, Ascomycota and Basidiomycota bolimlerine ait 23 familya ve 42 cins iginde
yer alan 53 takson belirlenmistir. Taksonlarin tamami bolge i¢in yeni kayzttir.

Anahtar kelimeler: Biyogesitlilik, makrofunguslar, Araban, Tiirkiye
1. Introduction
Araban district is situated between 37°22¢- 37°31¢north latitude and 37°29¢- 38°05¢east longitude. The district

is bordered by Besni (Adiyaman) to the north, Halfeti and Bozova (Urfa) to the east, Yavuzeli (Gaziantep) to the south
and Pazarcik (Kahramanmaras) to the west (Figure 1).
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Figure 1. Map of theresearch area.
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The area has a Mediterranean climate (Akman, 1999) and falls mainly in Irano-Turanian phytogeographical
sector within the holoarctic floral kingdom. Main tree popul ations affecting the distribution of macrofungi in the region
are the members of QuercusL., Cedrus Trem., PinusL., Prunus L., PopulusL. and Salix L.

Almost 2057 taxa of macromycetes occurring in Turkey have been reported till now with about 449 published
studies (Solak et a., 2007; Sedi and Denchev, 2012; Akata, 2012; Akata and Kaya, 2012a,b; Akata et al., 2012). But no
records have been given from the district so far. This study was carried out to determine the macrofungal diversity of
the area and to make a contribution to the macromycota of Turkey.

2. Materials and methods

The materia of this study was collected from different localities within the boundaries of Araban district
(Gaziantep) during periodical field inventories between 2009-2011. Macroscopic characteristics, ecologic parameters
and the local ethnofungal knowledge of the specimens were recorded and color photographs were taken at field. The
macrofungi samples were carried to the fungarium, spore prints were obtained and they were dried in an air conditioned
room and put in polyethylene bags as fungarium materials. Determination and measurement of microscopic features
were performed according to mycological techniques in the fungarium of Karamanoglu Mehmetbey University.
Specimens were identified using Phillips (1981), Moser (1983), Breitenbach and Krénzlin (1984-2000), Buczacki
(1989), Jordan (1995) and Bessette et al. (1997). The samples are kept in Karamanoglu Mehmetbey University, Kamil

Ozdag Science Faculty, Karaman, Turkey.

3. Results

Asaresult of this study, 53 taxa were identified. The systematics of the taxa are in accordance with Cannon &
Kirk (2007) and Kirk et al. (2008), and they arelisted in alphabetical order.

Ascomycota
Pezizales
Helvellaceae Fr.

1. Helvellaleucomelaena (Pers.) Nannf.
Araban, Ziyaret village, in Pinus brutia forest, 37°28' N
-37°45'E, 720 m, 21.02.2010, K. 7084.

2. Helvellaleucopus Pers.
Araban, Eskialtintag village, on sandy soil on
floodplain, 37°24' N - 37°42' E, 509 m, 24.02.2010,
K.7105.
Morchellaceae Rchb.

3. Morchelarigida (Krombh.) Boud.
Araban, Koklice village, under Populus sp. on flood
plain, 37°27' N - 37°37' E, 580 m, 09.04.2011, K. 7291.
Pezizaceae Dumort.

4. Terfezia boudierii Chatin
Araban, Esentepe village, steppe, 37°24 N - 37°42' E,
547 m, 07.04.2011, K. 7283.
Pyronemataceae Corda

5. Geoporaarenicola (Lév.) Kers
Araban, Ziyaret village, among grass, 37°28' N - 37°45
E, 700 m, 05.05.2010, K. 7236.

Basidiomycota
Adgaricales
Agaricaceae Chevall.

6. AgaricuscampedrisL. var. campestris
Araban, Gelinbugday village, among grass, 37°23' N -
37°33'E, 610 m, 15.11.2009, K. 6639.

7. Coprinus comatus (O.F. Miill.) Pers.
Araban, Akbudak village, on soil among grass, 37°26 ' N
- 37°56' E, 546 m, 08.11.2009, K. 6536; Eskialtintas
village, 37°24 N - 37°42' E, 509 m, 24.02.2010, K.
7103.

8. Cyathusalla (Batsch) Pers.

Araban, Ziyaret village, on remains of grass, 37°28 N -
37°45'E, 620 m, 26.12.2009, K. 6939.

9. Leucoagaricus leucothites (Vittad.) Wasser
Araban, Akbudak village, among grass, 37°26' N -
37°56' E, 546 m, 08.11.2009, K. 6537; Gelinbugday
village, 37°23 N - 37°33' E, 610 m, 15.11.2009, K.
6637.

10. Lycoperdon molle Pers
Araban, Murath village, in grass, 37°23 N - 37°33' E,
682 m, 15.11.2009, K. 6652; Yaylacik village, 37°29' N
- 37°44' E, 860 m, 02.01.2010, K. 7013.

11. Macrolepiota excoriata (Schaeff.) Wasser
Gelinbugday village, in grass, 37°23' N - 37°33' E, 610
m, 15.11.2009, K. 6640.

12. Macrolepiota mastoidea (Fr.) Singer
Araban, Muratlh village, in grass, 37°23' N - 37°33' E,
682 m, 15.11.2009, K. 6653.

Bolbitiaceae Singer

13. Conocybe apala (Fr.) Arnolds
Araban, Dagdagancik village, in manured grass, 37°23
N - 37°36' E, 676 m, 15.11.2009, K. 6635; Eksialtintas
village, 37°24 N - 37°42' E, 509 m, 24.02.2010, K.
7097; Koklice village, 37°27N - 37°37' E, 580 m,
09.04.2011, K. 7296.

14. Conocybe deliquescens Huskn. & Krisai
Araban, Gelinbugday village, in grass, 37°28 -
37°33' E, 610 m, 15.11.2009, K. 6642; Ziyaret village,
37°28' N - 37°45'E, 620 m, 26.12.2009, K. 6942.
Incertae cedis

15. Panaeolus ater (JE. Lange) Kihne &

Romagn.
Araban, Gelinbugday village, in manured grass, 37°23
N - 37°33'E, 610 m, 26.12.2009, K. 6951.
16. Panaeolus papilionaceus var. papilionaceus
(Bull.) Qud.
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Araban, Ziyaret village, on decaying manure among
grass, 37°28' N - 37°45'E, 620 m, 07.04.2011, K. 7286.
Entolomataceae Kotl. & Pouzar

17. Entoloma rusticoides (Gillet) Noordel.

Araban, Gelinbugday village, on soil among grass,
37°23' N - 37°33'E, 610 m, 26.12.2009, K. 6963.
I nocybaceae Jilich
18. Inocybe bongardii var. pisciodora (Donadini &
Riousset) Kuyper
Araban, Ziyaret village, in Pinus brutia forest, 37°28' N
- 37°45'E, 630 m, 21.02.2010, K. 7081.

19. Inocybe cincinnata (Fr.) Quél. var. cincinnata
Araban, Emirhaydar village, among leaf litter around
Quercus sp., 37°30 N - 37°42' E, 850 m, 26.12.2009,
K. 6914.

20. Tubaria conspersa (Pers.) Fayod
Araban, Emirhaydar village, among grass around
Quercus sp., 37°30 N - 37°42' E, 850 m, 26.12.2009,
K. 6908.

Marasmiaceae Roze ex Kihner

21. Gymnopus dryophilus (Bull.) Murrill
Araban, Murath village, among leaf litter in Quercus sp.
forest, 37°23' N - 37°33' E, 682 m, 15.11.2009, K.
6651; Yaylacik village, 37°29N - 37°44' E, 860 m,
02.01.2010, K. 7012; Akkog village, 37°28 N - 37°47'
E, 717 m, 02.01.2010, K. 7031.

22. Gymnopus ocior (Pers.) Antonin & Noordel.
Araban, Murath village, among leaf litter in Quercus sp.
forest, 37°23' N - 37°33' E, 682 m, 15.11.2009, K.
6654; Emirhaydar village, 37°30' N - 37°42' E, 850 m,
26.12.2009, K. 6915.

23. Macrocystidia cucumis (Pers.) Joss.

Araban, Akkog village, in grass, 37°28N - 37°47' E,
717 m, 02.01.2010, K. 7035; Fistiklibag village, 37°27
N - 38°04' E, 560 m, 02.01.2010, K. 7078.

24. Marasmius anomalus Peck
Araban, Tasdegirmen village, in grass, 37°25 N -
37°48'E, 503 m, 02.01.2010, K. 7065.

25. Marasmius wynneae Berk. & Broome
Araban, Emirhaydar village, among leaf litter around
Quercus sp., 37°30' N - 37°42' E, 850 m, 26.12.2009,
K. 6020.

Mycenaceae Roze
26. Mycena pura (Pers) P. Kumm.
Araban, Beydili village, among leaf litter around
Quercus sp., 37°20 N - 37°39' E, 912 m, 26.12.2009,
K. 6904; Murath village, 37°23 N - 37°33' E, 682 m,
27.12.2009, K. 6969.
Pleurotaceae Kihner

27. Pleurotus ostreatus (Jacg.) P. Kumm.

Araban, Ziyaret village, on Salix sp. stump, 37°28' N -
37°45' E, 620 m, 26.12.2009, K. 6938; Akkog village,
37°28' N - 37°48' E,758 m, 02.01.2010, K. 7047.
Pluteaceae Kotl. & Pouzar

28. Pluteusromellii (Britzelm.) Sacc.

Araban, Fistiklibag village, in grass around Populus sp.
stump, 37°27 N - 38°04' E, 560 m, 24,02.2010, K.
7112.

29. Volvariella gloiocephala (DC.) Boekhout &

Enderle

Araban, Gelinbugday village, among grass, 37°23 N -
37°33 E, 610 m, 26.12.2009, K. 6953; Gokcepayam
village, 37°29 N - 37°45 E, 826 m, 02.01.2010,
K.7017; Asagikaravaiz village, 37°26' N - 37°47'E, 532
m, 02.01.2010, K. 7055; Karababa village, 37°25N -
37°50'E, 514 m, 02.01.2010, K. 7070.

Psathyrellaceae Vilgalys, Moncalvo & Redhead

30. Coprindlus disseminatus (Pers.) J.E. Lange
Araban, Fistiklibag village, on damp soil around
Populus sp., 37°27' N - 38°04' E, 560 m, 24,02.2010, K.
7111.

31. Coprindlus micaceus (Bull.) Vilgalys, Hopple

& Jacq. Johnson
Araban, Gelinbugday village, around Populus sp.
remains, 37°24 N - 37°34' E, 560 m, 15.11.2009, K.
6636; Ciftekoz village, 37°26 N - 37°57' E, 519 m,
02.01.2010, K. 7074.
32. Coprinopsis atramentaria (Bull.) Redhead,
Vilgalys & Moncalvo
Araban, Koklice village, on soil around Populus sp.
remains, 37°27 N - 37°37' E, 580 m, 11.12.2009,
K.6846.
33. Coprinopsis nivea (Pers.) Redhead, Vilgalys &
Moncalvo
Araban, Eskialtintas village, on cow manure, 37°24’ N -
37°42' E, 509 m, 24.02.2010, K. 7100.

34. Psathyrella bipellis (Quél.) A.H. Sm.

Araban, Akkog village, among grass around Quercus
., 37°28' N - 37°47'E, 717 m, 02.01.2010, K. 7024.

35. Psathyrella candolleana (Fr.) Maire
Araban, Murath village, around Quercus sp., 37°23' N -
37°33'E, 682 m, 27.12.2009, K. 6985.

36. Psathyrellalutensis (Romagn.) M.M. Moser
Araban, Dagdagancik village, 37°25' N - 37°37' E, 532
m, 15.11.2009, K. 6634.

Schizophyllaceae Quédl.

37. Schizophyllum commune Fr.

Araban, Fistiklibag village, on decaying wood, 37°27' N
- 38°04' E, 560 m, 02.01.2010, K. 7080.
Strophariaceae Singer & A.H. Sm.

38. Agrocybe cylindracea (DC.) Maire
Araban, Koklice village, on decaying Populus sp.
stump, 37°27' N - 37°37' E, 580 m, 11.12.2009, K.
6847.

39. Galerina graminea (Velen.) Kuhner
Araban, Akkog village, among moss, 37°28 N - 37°47'
E, 717 m, 02.01.2010, K. 7033.

40. Psilocybe coprophila (Bull.) P. Kumm.
Araban, Ziyaret village, on decaying dung, 37°28N -
37°45'E, 620-720 m, 11.12.2009, K. 6626.

41. Strophariacoronilla (Bull.) Qud.

Araban, Murath village, in grass, 37°23 N - 37°33' E,
682 m, 15.11.2009, K. 6655; Gelinbugday village,
37°23' N - 37°33' E, 610 m, 26.12.2009, K. 6947,
Akkog village, 37°28' N - 37°47' E, 717 m, 02.01.2010,
K. 7045.

Tricholomataceae R. Heim ex Pouzar

42. Arrheniarickenii (Hora) Watling
Akkog village, on moss covered ground, 37°28 -
37°47'E, 717 m, 02.01.2010, K. 7040.
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43. Arrhenia spathulata (Fr.) Redhead
Akkog village, on moss, 37°28 N - 37°47' E, 717 m,
02.01.2010, K. 7036.

44. Lepista nuda (Bull.) Cooke
Araban, Emirhaydar village, on leaf litter around
Quercus sp., 37°30 N - 37°42' E, 850 m, 26.12.2009,
K. 6922; Murath village, 37°23 N - 37°33' E, 682 m,
27.12.2009, K.6971; Akkog village, 37°28 N - 37°47'
E, 717 m, 02.01.2010, K. 7027.

45. Melanoleuca excissa (Fr.) Singer
Araban, Ziyaret village, in pasture, 37°28' N - 37°45'E,
620-720 m, 11.12.2009, K. 6844.

46. Pseudoclitocybe cyathiformis (Bull.) Singer
Araban, Gelinbugday village, among grass, 37°23 N -
37°33'E, 610 m, 26.12.2009, K. 6952.

47. Tricholoma terreum (Schaeff.) P. Kumm.
Araban, Emirhaydar village, on leaf litter around
Quercus sp., 37°30 N - 37°42' E, 850 m, 26.12.2009,
K. 6927; Yaylacik village, 37°29' N - 37°44' E, 860 m,
02.01.2010, K. 7007.

Boletales
Rhizopogonaceae Gaum. & C.W. Dodge

48. Rhizopogon luteolus Fr. & Nordholm.

Araban, Ziyaret village, in Pinus brutia forest, 37°28' N
- 37°45'E, 620-720 m, 11.12.2009, K. 6843.
Suillaceae Bed & Bresinksky

4. Discussion

49. Quillusluteus(L.) Roussd
Araban, Ziyaret village, in Pinus brutia forest, 37°28' N
- 37°45'E, 620-720 m, 11.12.2009, K. 6842
Hymenochaetales
Hymenochaetaceae Donk

50. Phellinus pomaceus (Pers.) Maire
Araban, Ziyaret village, On Prunus sp. trunk, 37°28' N -
37°45'E, 620-720m, 15.11.2009, K. 6627.
Polyporales
Meruliaceae P. Karst.

51. Bjerkandera adusta (Willd.) P. Karst.
Araban, Fistiklibag village, on decaying Populus sp.
stump, 37°27' N - 38°04' E, 560 m, 02.01.2010, K.
7079.
Polyporaceae Fr. Ex Corda

52. Lentinustigrinus (Bull.) Fr.
Araban, Kokl iice village, around Salix sp. stump, 37°27
N - 37°37'E, 580 m, 09.04.2011, K. 7293.
Russulales
Stereaceae Piléat

53. Sereum hirsutum (Willd.) Pers.
Araban, Gokgebayam village, an Quercus sp. stump,
37°29' N - 37°45'E, 826 m, 02.01.2010, K. 7020.

In Araban digrict 53 taxa of macrofungi, belonging to 23 families and 42 genera were determined. All of the

taxa are new for the region. The most crowded families in the district are Agaricaceae and Psathyrellaceae with seven
members. They are followed by Tricholomataceae, Marasmiaceae, Srophariaceae and Inocybaceae with six, five, four
and three taxa respectively. Three families, Bolbitiaceae, Helvellaceae and Pluteaceae contained two taxa while the rest
of 13 families are represented with only one taxon in the region.

Twenty five (47.2%) of the 53 taxa are edible while 20 (37.7%) are inedible. Among 25 edible taxa, five of
them (Agaricus campestris var. campestris, Coprinus comatus, Pleurotus ostreatus, Terfezia boudierii and Volvariela
gloiocephala) are collected and consumed in the region. Tough eight (15.1%) poisonous mushrooms exist in the district,
no incidents were recorded officially in the research area.

The taxa determined in the digrict reflect similarity with those of the studies conducted its close environs.
These studies and the similarity percentages are given in Table 1. The reason of this similarity may be the common
climate and vegetation.

Table 1. Similarity percentages of neighboring studies with Araban district
Number of identical taxa Total taxa Similarity percentage (%)

Kayaet a. (2004) 25 56 446
Isiloglu & Oder (1995) 18 54 333
Kaya (2005) 28 77 36.4
Kaya (2009) 47 222 88.7
Uzun et a. (2009) 22 78 28.2
Kayaet a. (2010) 38 46 82.6
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