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Morphological and Anatomical Noteson a Local Endemic Species: Grammosciadium confertum Hub.-Mor. &
Lamond (Umbellifer ae)

Barigs BANI %, Ozlem MAVI ?, Nezaket ADIGUZEL*

! Gazi University, Arts and Sciences Faculty, Biology Department, 06500, Teknikokullar, Ankara, Turkey
2 Middle East Technical University, Department of Biological Sciences, Ankara, Turkey

Abstract

G. confertum is one of the two endemic members of the genus Grammosciadium in Turkey. It is distributed in
a very small area between Adana and Kayseri provinces. Morphological description of this species has not been
sufficiently clarified in Flora of Turkey. In this article, detailed morphological and anatomical characters of this species
were determined and its description was completed.

Key words: Anatomy, Endemic, Grammosciadium confertum, Morphology, Turkey

*

Lokal endemic Grammosciadium confertum Hub.-Mor. & Lamond (Umbelliferae) tirtintiin morfolojik ve
anatomik ozellikleri

Ozet

Grammosciadium cinsinin Turkiye i¢in endemik 2 turtinden biri olan Grammosciadium confertum, Adana ve
Kayseri illeri arasindaki kiiciik bir alanda yayilis gdstermektedir. Bu tiiriin Tiirkiye Florasindaki morfolojik betiminde
eksiklikler bulunmaktadir. Bu makalede, tiirlin detayli morfolojik ve anatomik karakterleri belirlenmis ve elde edilen
bulgularla, bilinmeyen &zellikleri tamamlanmistir.

Anahtar kelimeler: Anatomi, Endemik, Grammosciadium confertum, Morfoloji, Turkiye
1. Introduction

Grammosciadium was established by De Candolle as a new genus containing two species, G. daucoides DC.
and G. m eoides DC., in 1829 (Tamamschian and Vinogradova, 1969). The Genus endemic to Irano-Turanian
phytogeographic region is represented by 8 species in Turkey (Hedge and Lamond, 1972; Takhtajan, 1986; Pimenov
and Leonov, 2004). All the members of genus Grammosciadium are distributed in Turkey, Transcaucasica, N., Iraq, N.,
NW. and W. Iran (Hedge and Lamond, 1972).

G. confertum, published as a new species by Hub.-Mor and Lamond in 1971, is an insufficient member of the
genus. It is pointed out in the Flora of Turkey that this species is firstly gathered by Post in 1906 and second collection
by Hub-Mor were done in 1954 (Hedge and Lamond, 1972).

Townsend (1966) indicated that fruit anatomy of the genus Grammosciadium is significant at specific rank.
Anatomical characters could be used for the some species to separate readily. The most important anatomical characters
are the position and the number of vascular bundles in the mericarp of the fruits.

Although Hedge and Lamond (1972) present a brief morphological description of G. confertum in Flora of
Turkey, they reported that the additional materials with leaves and flowers are needed to complete its description. From
this point of view, this article will help to complete needed anatomical and morphological characters.

Corresponding author | Haberlesmeden sorumlu yazar: Tel.: .:+905325462781; E-mail: barisbani@yahoo.com
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2. Materials and methods

The type photo of the species and also the first collected specimen by Post have been seen by the first author at
Edinburgh Herbarium (E). Authorities for all cited plants are given according to Authors of Plant Names (Brummit and
Powell 1992). The herbarium vouchers were preserved in GAZI.

To obtain transverse sections of the specimens, herbarium specimens were watered for 24 h before cutting. The
specimens were fixed in formalin-acetic acid-alcohol (F.A.A.) solution for 48 hours to be sectioned. Then, all the
specimens were dehydrated with increasing strength of ethyl alcohol solutions. With the help of modified Johansen
(1944)’s Paraffin Sectioning Method, 10p- 15u thick slices were gathered. After sectioning, the slices were stained with
safranine and mounted with Entellan. The observations were obtained by using Leica DM1000 type of microscope and
photographed by using Leica DFC280 type of camera.

2.1. Examined specimens

Turkey B5 Kayseri; pass between Alayli Da. and Bey Da., Bakirdag to Saimbeyli, 1920 m, 19 vi 1951, 4.
Huber-Morath 10909 (photo E).

S. Anatolia (Anti-Taurus). B6 Adana/Maras: Saimbeyli to Karakilise, 9 vii 1906, B. Post 207 (E).

Turkey B6 Adana; by road at the top of pass North of Saimbeyli to Doganbeyli, very wet flush, 1900 m, 18 v
2000, Pearman 2A (E); ibid., Tufanbeyli, Glizelim village, Kumlupinar district, wet places in black pine forest, 1450 m,
28 v 2008, B.Bani (B.B.5991), B.Sahin; ibid., 22 vi 2008, B.Bani 6204; ibid., 20 v 2009, B.Bani 6692.

3. Results
3.1. Morphology

This purely known species has not been studied in detail, until now. According to Hedge and Lamond (1972),
to complete the description of G. confertum, the specimens with leaves and flowers are needed. Also the life span of the
species was doubtfully mentioned as biennial in the Flora of Turkey (Hedge and Lamond, 1972). Depending on our
resent collections with the leaves and the flowers, the morphological description of this species has been expanded.
Furthermore, the life span has been determined as biennial with the help of the root sections (Figure 4D).

Grammosciadium confertum Hub.-Mor & Lamond in Notes R.B.G. Edinb. 31:75 (1971) (Figure 1).

Erect, unbranched, glabrous, biennial with + grooved stem (narrowly winged) to 40 cm. Leaves linear-oblong,
10-17 x 0.5-2.2 cm, 1-3 pinnate, ultimate segments linear, filiform, 2-5 mm. Stipules leaf like up to 1 cm. Central umbel
fertile only, + sessile. Rays 4-9, very unequal, 0-9 cm, those of central umbel conferted, thickend in fruit. Bracts leaf-
like or linear setaceous, 2-10 mm. Bracteoles up to 11, linear setaceous, 1-6 mm, arising from base of outer series of
pedicels. Pedicels equal, 1-3 mm. Number of flowers up to 25. Sepals subulate, unequal, 0.5-2 mm. Petals obcordate, 1-
2.5 mm, white. Stamens 1.5-2 mm. Anters dark green. Umbellues 8-20-fruited. Fruits linear-oblong, narrowed towards
base, + terete, unwinged, 7-11 x 1.5 mm. Mericaps dissimilar, each with 4 filiform secondary ridges, outer with 5
conspicuous primary ridges, inner with 3 conspicuous, 2 inconspicuous primary ridges. Style less than 0.5 mm in
flower, 1 mm in fruit.

Fl. 5-6, wheatfields, wet places, under and clearings of Pinus and Juniperus forests, 1450-1900 m.

Type Turkey B5 Kayseri; pass between Alayli Da. and Bey Da., Bakirdag to Saimbeyli, 1920 m, 19 vi 1951, 4.
Huber-Morath 10909 (holo. E, photo!).

Baris BANI et al., Morphological and Anatomical Notes on a Local Endemic Species: Grammosciadium confertum Hub.-Mor. & Lamond
(Umbelliferae)
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Figure 1. General view of Grammosciadium confertum: A) habit, B) fruit

This species is distributed in a very small area from Kumlupinar district near Giizelim village in Tufanbeyli
town (Adana) to Gezbeli pass between Tufanbeyli and Develi towns (Kayseri) (Figure 2). Its altitudinal range changes
from 1450 to 1950 m. Flowering time is between mid May and late June, while fruiting period varies from mid June to

late July.

Barig BANI et al., Morphological and Anatomical Notes on a Local Endemic Species: Grammosciadium confertum Hub.-Mor. & Lamond
(Umbelliferae)
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Figure 2. Distribution map of Grammosciadium confertum in Turkey
3.2. Fruit anatomy

The fruit anatomy acts an essential role in achieving to the reliable results at the specific rank in genus
Grammosciadium. Also the position and the number of vascular bundles of the mericarps seem to be the most important
anatomical characters (Townsend, 1966).

The mericarp of G. confertum has continuously exocarp includes regularly arranged cells. The fruit of this
species is included in the heterocarpic type (Figure 3A). Inner mericarps have two inconspicuous lateral ribs and three
prominent dorsal ribs. Whereas, outer mericarps have also five conspicuous ribs, one of which seems to be more
prominent. All the ribs have distally located totally five vittae (secretory canals). The vascular bundles of these ribs all
combine with four vallecular vascular bundles. The vallecular vascular bundles also have vallecular vittae underside of
them. Each mericarp has two commissural vittae (Figure 3B). There are also scattered oil ducts upside of the
combination regions of the dorsal and vallecular vascular bundles.

Figure 3. Fruit anatomy of G. confertum A) General view (X4) B) Commissural vittae (X40)
cv: commissural vittae, dv: dorsal vittae, en: endosperm, ex: exocarp, vv : vallecular vittae

Baris BANI et al., Morphological and Anatomical Notes on a Local Endemic Species: Grammosciadium confertum Hub.-Mor. & Lamond
(Umbelliferae)
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3.3. Vegetative anatomy

Figure 4 shows the anatomy of the vegetative organs of the species. As seen in the transection of the lamina
(Figure 4A), large and irregularly shaped epidermal cells are covered by thin layer of cuticle. Parenchymatic cells under
the single layer of epidermis, surround the vascular bundle and secretory canal in mesophyll of the leaf. The cross
section of petiole is shown in Figure 4B. The epidermis of the petiole has irregularly shaped cells as in the leaf.
Parenchymatic cells with small intercellular spaces cover the secretory canals and vascular bundles between the upper
and lower sides of the petiole. There are wide open spaces between the vascular bundles of the petiole.

Figure 4. Vegetative anatomy of G. confertum; A) Leaf (X40) B) Petiole (X10) C) Stem (X10) D) Root (X10)
C: Cuticle, Co: Cortex, E: Epidermis, M: Mesophyll, P: Phloem, Pd: Periderm, S: Stoma, Sc: Secretory canal, Vb: Vascular bundle, X: Xylem

Regularly arranged epidermal cells make the outermost layer of the stem (Figure 4C). The inner part of the
epidermis consists of thin-walled compact tissue with secretory canals embedded in it. In cross sections of stem, it is
obviously observed that there are 11 marginal parts (wings) filled with this compact tissue encircle the stem. Under this
tissue, the vascular bundles are arranged in a ring. Bundles are wholly embedded in sclerenchyma and the xylem
portions of the bundles united to one another in the ground tissue. The centre of pith is composed of thick walled
parenchymatous cells.

Secretory canals, similar to those of the stem and leaf, also occur in the root (Figure 4D). Under the
multilayered periderm, cortex is composed of disordered parenchymatic cells. The secretory canals are embedded in this
parenchymatic tissue, which occupies a wide arcade up to the endodermis. In the lower part of the root secretory canals
are not present. There is a considerable zone of radially seriate xylem and phloem elements in the central part of the
root.

This study was performed for contributing to the description of G. confertum, which was purely known, in the
Flora of Turkey (Hedge and Lamond, 1972). Also, some characters such as length of style in flowering and fruiting
time; number of flowers; shape and size of petals; length of stamens and colour of anters were added. Moreover, both
fruit and vegetative anatomy of the species in detailed are given for the first time.

Barig BANI et al., Morphological and Anatomical Notes on a Local Endemic Species: Grammosciadium confertum Hub.-Mor. & Lamond
(Umbelliferae)



6 Biological Diversity and Conservation — 3 /3 (2010)

Acknowledgements
The authors are grateful to Curator of Edinburgh Herbarium (E) who allow us to study the specimens.
References

Brummitt, R. K., Powell, C. E. 1992. Authors of Plant Names. Royal Botanic Gardens, Kew, UK.

Hedge, I. C., Lamond, J. M. 1972. Grammosciadium DC., In (Ed.) Davis, P. H., Flora of Turkey and East Aegean
Islands. Volume IV, 318-321.

Johansen, D. A. 1944. Plant Microtechnique. McGraw-Hill, New York.

Pimenov, M. G., Leonov, M. V. 2004. The Asian Umbelliferae Biodiversity Database (ASIUM) with Particular
Reference to South-West Asian Taxa. Turk J Bot. 28. 139-145.

Tamamschian, S. G., Vinogradova, V. M. 1969. Grammosciadium and Caropodium (Umbelliaferae-Apioideae). Taxon.
18/5. 546-548.

Takhtajan, A. L. 1986. Floristic Regions of the World. University of California Press, Ltd. London. 139.

Townsend, C. C. 1966. Notes on the Umbelliferae of Iraq. Kew Bulletin. Volume 20/1. 77-85.

(Received for publication 6 January 2010; The date of publication 01 April 2011)

Baris BANI et al., Morphological and Anatomical Notes on a Local Endemic Species: Grammosciadium confertum Hub.-Mor. & Lamond
(Umbelliferae)



www.biodicon.com Biological Diversity and Conservation

ISSN 1308-8084 Online; ISSN 1308-5301 Print 4/1 (2011) 7-10

Contributionsto the Liverwort (Marchantiophyta) flora of I11gaz Mountains (Turkey)
Ozcan SIMSEK ™, Kerem CANLI , Barbaros CETIN*
Y Ankara University, Faculty of Science, Department of Biology, 06100, Tandogan-Ankara, Turkey

Abstract

In this study, liverworts collected from the locations in llgaz Mountain National park and its close environs
(llgaz Mountains/Turkey). 56 samples collected between 2005 — 2009 from the study area. After identification, 24
liverwort species belonging 15 family were reported. In addition, Aneura pinguis (L.) Dum. and Porella o btusata
(Tayl.) Trev. are new records for the A2 square according to Henderson’s (1961) grid system.

Key words: Liverwort, Marchantiophyta, llgaz Mountains, Flora, Turkey

*

Ilgaz Daglan (Tiirkiye) Cigerotlar1 (Marchantiophyta) florasina katkilar

Ozet

Bu ¢alismada Ilgaz Daglari’ nda, Ilgaz Dagi Milli Parki ve yakin gevresinde belirlenen istasyonlardan tespit
edilen cigerotlar1 bildirilmistir. Arastirma alanindan 2005-2009 yillar1 arasinda toplanan 56 cigerotu Ornegi teshis
edilerek, 15 familyaya ait 24 cigerotu tiirii rapor edilmistir. Bu tlrlerden Aneura pinguis (L.) Dum. ve Porella obtusata
(Tayl.) Trev. Henderson (1961) kareleme sistemine gore A2 karesi igin yeni kayittir.

Anahtar kelimeler: Cigerotu, Flora, Marchantiophyta, Ilgaz Daglari, Tiirkiye
1. Giris

Arastirma alan1 olarak segilen Ilgaz Daglar1, Tiirkiye’nin 122 6nemli bitki alanindan biridir (Ave1 ve Ozhatay,
2005). I¢ Anadolu ve Bati Karadeniz bolgeleri arasmna gegis bolgesinde yer alan ve giineybati — kuzeydogu
dogrultusunda 160 km’lik bir uzunluga sahip olan Ilgaz Daglari, 6nemli bir biyolojik zenginlige sahiptir. Bu zenginlige
istinaden Ilgaz Daglari’nin 1089 hektarlik boliimii 1976 yilinda koruma altina alinarak milli park ilan edilmis ve “Ilgaz
Dagi Milli Parki” adimi almistir. En yiiksek noktasi 2587 m ile Biiylik Hacet Tepesi olan Ilgaz Daglari1 sahip oldugu
bitki tiirleri ile Tiirkiye nin 6nemli endemizm alanlarindan biridir (Akata vd., 2010).

Ilgaz Daglar1 Henderson (1961) kareleme sistemine gore (Sekil 1.) A2 karesinde yer almaktadir. Daha 6nce
yapilmis ¢alismalarda Ilgaz Dagi Milli Parki’nin karayosunlari florasi arastirilmig (Abay ve Cetin, 2003) ve Ilgaz
Daglari’nin bryoflorasina katkilar yapilmis olmakla birlikte, yalnizca Ilgaz Daglari’nin giineyinde yer alan Yenice
ormanlarindan cigerotu kayitlart verilmistir (Ursavas ve Abay, 2009). Bugiine kadar Ilgaz Daglari’nin cigerotlari
florasinin gergek potansiyelini ortaya cikaracak kapsamli bir ¢calisma yapilmamistir. Bu ¢aligma ile Ilgaz Daglari’nin
cigerotlari florasi aragtirilarak Tirkiye cigerotlar1 florasina katki yapmak amaglanmuistir.
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Sekil.1 Henderson (1961) kareleme sistemine gore arastirma alaninin yeri
2. Materyal veyontem

Caligmada kullanilan cigerotu (Hepaticae) Ornekleri; llgaz Daglari’ndan 2005-2009 tarihleri arasinda, ekolojik
sartlarin cigerotlarinin gelismesine uygun oldugu mevsimlerde degisik lokalitelerde yapilan arazi ¢aligmalari ile elde
edilmistir. Arazi c¢aligmalari sirasinda toplanan Orneklerin tallus rengi, sporofit bulundurmasi vb morfolojik
6zelliklerinin yaninda ekolojik 6zellikleri, habitatin 6zellikleri, toplandig1 yiikselti, cografi koordinatlari, substrat tipi,
tarih ve numaralariyla birlikte kaydedilmistir. Numaralandirilan 6rnekler daha sonra laboratuvar ortaminda uygun
yontemle kurutularak herbaryum materyali haline getirilmistir. Daha sonraki agamalarda toplanan numuneler mikroskop
altinda incelenmistir. Mevcut literatiiriin (Atherton vd., 2010; Kegeli ve Cetin, 2006; Schumaker ve Vana, 2005; Smith,
1996; Watson, 1981) yardimyla tiirlerin teshisi yapilmistir. Teshisli tiim cigerotu o6rnekleri Ankara Universitesi
Herbaryumu (ANK)’nda saklanmaktadir.

3. Bulgular

Orneklerin numaralandirmasinda kullanilan ilk rakam 6rnegin toplandig1 istasyonu belirtir. Devaninda koyu
ve kiigiik harflerle yazilan kisaltma drnegin toplandigi substrat tiirtinii belirtir. Substrat kisaltmasindan sonra gelen,
bliylik harflerle ve rakamla yazilmig olan tanimlama Ornegin ait oldugu arastirmaciyr (SIMSEK: Ozcan SIMSEK,

CETIN: Barbaros CETIN) ve 6rnegin numarasini tanimlar.
Substrat tiirleri i¢in kullanilan kisaltmalar s6yledir:

t: toprak ki: kitik
1t: Islak toprak ¢k: ¢lirimis kiitik
ka: kaya a: agac

1k: 1slak kaya

Orneklerin toplandig1 istasyonlarin numaralari, enlem-boylam bilgileri, rakimlar1 ve hakim vejetasyon ozellikleri
asagidaki gibidir (Tablo 1.):

Tablo 1. Istasyon bilgileri

ISTASYONNO | ENLEMve BOYLAM | RAKIM MEVKIii HAKIM VEJETASYON
1 41°.04" K - 33°.43"D 1770 m | Oteller bélgesi kuzeyi Abies ”Or.dmam.”ana 53P- b?”'m"e”e”a'm
ve Pinus silvestris hakim ormani
o nan o " " Pinus silvestris ve
2 417.08"K - 33750 D 1640m Gatoren mevkii Abies nordmanniana ssp. bornmuelleriana hakim ormani
o g o AOm — : Pinus silvestris ve
3 417.09"K - 33749"D 1280 m Gatoren'in kuzeyi Abies nordmanniana ssp. bornmuelleriana hakim ormani
4 41°.04" K - 33°.45" D 1730 m Baldiran mevkii Abies nordmanniafm ssp. bornmuelleriana
hakim ormani
5 41°.06" K -33°.44"D | 1480 m Karayollart arkast Fagus sp., Quercus Sp., Carpinus Sp., Corylus Sp.
karisik yaprak doken ormant
6 41°.03" K - 33°.45" D 1820 m Baldiran'n giineyi Abies nordmanma.na ssp. bornmuelleriana
hakim ormani
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Tir Listesi

Mar chantiaceae
1) Marchantia polymorpha L. — 3:ka,SIMSEK7, 1:at,CETIN1119, 1:1k,SIMSEK15, 4:at,CETIN1127det:SIMSEK,
6:1t,CET1Nl 134det:SIMSEK, 1:1t,CETIN1152det:SIMSEK

Conocephalaceae
2) Conocephalum conicum (L.) Underw. — 1:1t,SIMSEKS, 4:at,CETIN1117, 1:at,SIMSEK16, 1:1t,SIMSEK17,
5:at,CETIN1138det:SIMSEK, 1:at,CETIN1151det:SIMSEK

M etzgeriaceae )
3) Metzgeria furcata (L.) Dum. — 5:a,CETIN1145det:SIMSEK

Pelliaceae
4) Pellia epiphylla (L.) Corda —4:1t,CETIN1118, 3:1t, SIMSEK 12

Aneuraceae
5) *Aneura pinguis (L.) Dum. —4:k(i,CETIN1126, 1:at,SIMSEK13
6) Riccardia palmata (Hedw.) Carruth. 5:kii, CETIN1131det:SIMSEK

L ophoziaceae ]
7) Lophozia ventricosa (Dicks.) Dum. — 6:ki,SIMSEKS, 1:k(,CETIN1121
8) Barbilophozia hatcheri (A.Evans.) Loeske — 1:t, CETIN1125, 5:t,CETIN1137det:SIMSEK

Plagiochilaceae

9) Plagiochila porelloides (Torrey ex Nees) Lindenb. — 1:¢k,SIMSEK1, 2:ki,SIMSEK2, 1:ka,SIMSEKS5,
1:k1,SIMSEK14, 4:¢k,CETIN1132det:SIMSEK, 1:ka,CETIN1135det:SIMSEK, 5:kaCETIN1140det:SIMSEK,
4:ka,CETIN1146det:SIMSEK, 3:ka,CETIN1150det:SIMSEK, 6:kii,CETIN1153det:SIMSEK

10) Pedinophyllum interruptum (Nees) Kaal. — 6:t, CETIN1149det:SIMSEK, 6:ka,CETIN1154det:SIMSEK

Geocalycaceae

11) Lophocolea bidentata (L.) Dumort. — 1:1t, CETIN1122

12) L. minor Nees — 5at,CETIN1120

13) L. heterophylla (Schrad.) Dum. — 1:k(;,SIMSEK11

14) Chiloscyphus polyanthos (L.) Corda — 6:1k,CETIN1155det:SIMSEK

Radulaceae
15) Radula complanata (L.) Dumort. — 5:a,SIMSEK4, 5:a,CETIN1139det:SIMSEK, 4:a,CETIN1141det:SIMSEK
16) R. lindenbergiana Gottsche ex C. Hartm. — 2:a,SIMSEK3

Por ellaceae

17) Porella platyphylla (L.) Pfeiff. — 4:a,CETIN1124, 5:a,CETIN1133det:SIMSEK, 6:8,CETIN1136det:SIMSEK,
4:a,CETIN1142det:SIMSEK, 1:a,CETIN1147det:SIMSEK

18)* P. obtusata (Tayl.) Trev. -4:a,CETIN1127det:SIMSEK

Scapaniaceae
19) Scapania irrigua (Nees) Nees — 2:t,SIMSEKS8
20) S. nemorea (L.) Grolle — 1:k (i, CETIN1143det:SIMSEK

Cephalozi€ellaceae
21) Cephalozella stellulifera Schiffin. — 4:1t, CETIN1123

Frullaniaceae
22) Frullania dilatata (L.) Dum. — 1:a,CETIN1148det:SIMSEK

Junger manniaceae _
23) Jungermannia atrovirens Dum. — 1:ka,CETIN1144det:SIMSEK

Calypogeiaceae
24) Calypogeia arguta Nees & Mont. —5:t, CETIN1130det:SIMSEK
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4. Sonuclar ve tartisma

Tiirkiye’de daha 6nce yabanci ve yerli arastirmacilar tarafindan bryofit floras1 konusunda ¢alismalar yapilmis
olmasina ragmen, Tiirkiye halen Avrupa’da bryofit florasi en az bilinen iilkeler arasinda yer almaktadir. Bu ¢alisma ile
Tiirkiye cigerotlart florasinin bilinmesi hususunda katki saglamak amaglanmistir.

Yapilan bu aragtirma ile 2005 — 2009 yillar1 arasinda Ilgaz daglarindan toplanan 56 cigerotu 6rnegi incelenmis
ve bu oOrneklerden 15 familya ait 24 cigerotu tiirli tespit edilmistir. Tespit edilen tiirlerin ait oldugu familyalar;
Geocalycaceae 4, Aneuraceae 2, Lophoziaceae 2, Plagiochilaceae 2, Porellaceae 2, Radulaceae 2, Scapaniaceae 2,
Calypogeiaceae 1, Cephaloziellaceae 1, Conocephalaceae 1, Frullaniaceae 1, Jungermanniaceae 1, Marchantiaceae 1,
Metzgeriaceae 1, Pelliaceae 1 tiir seklindedir. Bu tiirlerden Aneura pinguis (L.) Dum. ve Porella obtusata (Tayl.) Trev.
Henderson (1961) kareleme sistemine gore A2 karesi igin yeni kayittir (Kiremit ve Kegeli, 2009).
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Effects of wheat and barley inter cropping ecosystem on the prevalence of aphid (Hemiptera: Aphididae)
population in canola (Brassica napusL.) crop
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! Nuclear Institute of Agriculture, Tando Jam- 70060, Sindh, Pakistan

Abstract

For the enhancement of cultural control, the agricultural practices such as intercropping can profoundly affect
the insect pest populations. Studies were undertaken to examine the effects of intercropping wheat (7riticum aestivum
L.) and barley (Hordeum vulgare L.) with canola (Brassica napus L.) on the incidence of aphid (Hemiptera: Aphididae)
population and related crop yield. Study observed that aphid Myzus persicae (Sulzer), was the most abundant insect pest
at the experimental sites and its population differences existed between treatments. Canola intercropped with cereals
supported smaller number of aphid per plant and enhanced seed yield than monoculture. Decreased aphid numbers
occurred in wheat from intercropping than resulting from barley that led to similar impacts in corresponding crop yield.
Increased aphid populations occurred in wheat and barley grown alone than resulting from intercropping with canola
leading to similar reduction in corresponding grains yield. Studies on aphid population dynamics with reference to crop
phenological stages investigated that the invasion of M. p ersicae was originated during flowering or pod formation
stage and peak population was generally found during seed filling growth stage. Further, the ecological factors
contributed variations in aphid infestation levels during crop season. Implications of these results for the control of
aphid in canola using cereals or vice versa could be argued that can be suitable integrated pest management strategy in
agro-ecosystem.

Key words: Aphid, Intercropping, Wheat, Barley, Canola, Brassica napus
1. Introduction

As a major human food component, edible oil production and trade are the most significant parameters of
global economy. Among rapeseed, Canola (Brassica napus L.) is one of the world’s leading edible oil crops. Its seed
contains less than 20% erucic acid and less than 30 pMg™ of glucosinolates in the oil free meal. Furthermore, canola oil
is lower in saturated fats (5-8%) than any other vegetable oil (Raymer, 2002). Damage due to insect pests is a major
constraint in the production of Brassica crops. Aphids constitute one of the key pests and main phyto-sanitary problems
in rapeseed and mustard crops (Sarwar, 2009). Losses due to insect pests on these crops are estimated to be 70-80% in
Pakistan. But in case of severe infestation during the year of sporadic attack, there may be no grain formation at all
(Khattak et al, 2002). The green peach aphid, Myzus p ersicae (Sulzer), is found throughout the world, where it is
viewed as a pest principally due to its ability to transmit plant viruses. Green peach aphid feeds on hundreds of host
plants in over 40 plant families (Capinera, 2001). This aphid can attain very high densities on young plant tissue,
causing water stress, wilting, and reduced growth rate of the plant. Prolonged aphid infestation can cause appreciable
reduction in yield of root crops and foliage crops. Contamination of harvestable plant material with aphids, or with
aphid honeydew, also causes losses (Petitt and Smilowitz, 1982). According to some workers, M. persicae is among the
generalist Brassicaceae feeding aphids (Blande et al., 2008).
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It has been accepted for decades that effective control of inset pests is dependent on the use of insecticides.
Insecticides though efficient and working quickly, but are now being reappraised with respect to the environmental
hazards that they pose, which has emphasized the need for new methods to control inset pests. There is now tremendous
pressure on farmers to use methods of pest control, which do not pollute or degrade the environment. Intercropping
usually can serve this purpose. Successful management strategies usually have multiple components and a considerable
progress has been made in the utilization of intercropping or simultaneous growing of two or more crops on the same
piece of lad that can profoundly affect the insect pests’ population resulting increase in seed yield. According to
previous findings and observations in field experiments, Kurmvanshi et al., (1994) studied effects of intercropping on
oilseeds and pulses with rain fed wheat. Sole oilseeds (safflower), and wheat plus safflower gave the highest net returns.
In another field experiment, wheat was intercropped with the legumes or oilseeds. Wheat grain yield was not
significantly affected by intercropping experiment (Verma et al., 1996). Losses caused by plant diseases and pests are
as old as plants themselves. Changes in cropping patterns including the cultivation of high yielding varieties and
hybrids have further added to the problem in some areas. Various strategies to control diseases and pests have been
successful to different levels. New biotechnology tools are providing new levels of protection against certain pests and
diseases. Intercropping with legumes may be helpful to augment natural enemy population and trap cropping to reduce
damage by important pests to main crop (Reddy and Usha, 2004). According to Hummel (2009), intercropping canola
and wheat may provide an opportunity for reducing crop damage from root maggot (Diptera: Anthomyiidae, Delia spp.)
attack without compromising environmental sustainability. Although, information on the association of oilseed crops
with cereals for pest control benefits is available in literature, but very few studies have been documented on canola
intercropping. So, in this paper, the potential benefits of intercropping of canola with cereals for aphid control were
investigated.

2. Materials and methods

Field experiments on the use of wheat and barley intercropping for the incidence of aphid population in canola
crop to control aphid infestations were carried out at the field site of Nuclear Institute of Agriculture, Tando Jam-70060,
Pakistan.

2.1.Experimental procedure

An improved variety of Canola crop “Hyola-42” was sown on first week of November during the winter
season of 2005/ 06. Studies were undertaken to examine the effects of intercropping 1 row of wheat and barley with 2
rows of canola. Conventional tillage practices were done using a moldboard plough and disking followed by a field
cultivator to prepare a smooth seedbed. Treatments comprised Wheat (7riticum aestivum L. variety T.J.-83) plus Canola
(Brassica napus L. variety Hyaola-42) intercropping, Barley (Hordeum vulgare L.) plus Canola intercropping, and
Wheat, Barley and Canola grown alone. The experiment was arranged in a randomized complete block fashion with
three replicates, having 2.5 m? plot size, which resulted in three rows of crops spaced 9 cm apart. In each row canola
was sown, and wheat/ barley were sown in the plots as the intercrops. Both cereal crops as intercrop in canola were
sown at the time of sowing of canola. Seedlings were thinned to appropriate spacing after plant emergence. During the
season, a row cultivator was used for controlling weeds in the conventional tillage system. No pesticide was used in this
experiment site. Nitrogen fertilizer was applied to crop in the form of urea in two splits, half at sowing and half after the
first irrigation. Recommended package of agricultural practices was adopted during the crops growing spell. Aphid
infestations were allowed to develop on crop naturally and measured at critical crop growth stages.

2.2.Data Collection

The experiment compared the effects of intercropping and mono-cropping on the incidence of the aphid and
seed yield. Aphid populations were assessed by estimating the number of aphids/ plant on whole plant. On each
sampling date, 5 canola plants were randomly selected from each plot and each plant was sampled by visually
examining all plant foliage and counting the number of alate (winged) and apterous (non-winged) aphids present on
leaves and inflorescences. In both cereals, the infestation levels of aphids were estimated by randomly selecting 5 plants
within each replicate, visually counting the number of aphids separately and particular attention was given to hearts and
terminal growing points. Observations on aphid infestations were recorded from week 4 after crop sowing and
continued up to week 11 after sowing. Aphid population development was monitored every 10 days intervals and rated
by average counts of aphid per plant. Observations were taken to monitor aphid abundance from young and older
leaves, and inflorescence of canola at different growth stages. Studies were further undertaken on the population
dynamics of aphid in mustard crop with reference to crop phenological stages and climatic condition of field site. The
effects of this pest on wheat, barley and canola grain yields and quality were also examined. The plants were hand-
harvested from each replicate to obtain seed for yield estimation when the crops fully matured. After threshing, 14
weeks following crop sowing, grain weights of each crop were determined and recorded.
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2.3.Statistical analysis

Statistical analyses were conducted using Steel and Torrie (1986) software Institute. The data were subjected to
analysis of variance (ANOVA). Mean differences were compared with the LSD and separation was accomplished using
Duncan’s multiple-range test when P-values were significant at []0.05 probability level.

3. Results

Wheat, barley and canola intercropping experiments conducted observed that aphid M. persicae was the most
abundant and major insect pest at experimental location, and its population differences existed between treatments.
Studies showed that sole cropping had significantly higher incidence of pest as compared to intercropped treatments.
The results of the experimental data are shown and summarized in Table 1.

3.1. Aphid population

Significantly the highest aphid incidence (23.47/ plant) occurred when canola were planted as mono-crop at the
experimental location. On the other hand, an inconsistent trend was observed in aphid incidence across the location
when canola intercropped with cereals. Canola intercropped with wheat supported smaller number of aphid (18.17) per
plant followed by barley (14.43 per plant) than monoculture. Decreased aphid numbers per plant occurred in wheat
(3.16) from intercropping than resulting from monoculture (3.56). Likewise, the restricted aphid incidence occurred in
barley (4.46) simultaneously planted as intercrop, whereas higher incidence occurred (5.66) in mono-cropped. Barley
treatments resulted in slightly the exalted number of total aphids counted per plant than wheat treatment. Aphid pressure
on both cereal crops was negligible and resulted no significant differences among variables measured.

Table 1. Effects of wheat and barley intercropping on the incidence of aphid in canola crop
S. No. Treatments Aphid population/ plant Yield/ plot Yield/ Hectare (KQg)
(25 m?) (gm)

1. Wheat plus Canola | Wheat 3.167d 1177.0 a 4708.00
2. Canola 18.17b 795.3¢c 3181.20
3. Barley plus Canola | Barley 4.467d 840.0 ¢ 3360.00
4. Canola 1443 ¢ 816.0c 3264.00
5. Wheat alone 3.567d 1070.0 b 4280.00
6. Barley alone 5.667 d 828.3¢ 3313.20
7. Canola alone 2347 a 739.0d 2956.00
LSD value 2.66 53.78

Means sharing dissimilar letters in a column are significantly different (P< 0.05).
3.2. Seed yield

Studies undertaken to examine the effects of intercropping on the incidence of pest’s population and its
ultimate impacts on related crop yield indicated that yield losses were very significantly related with the population
density of aphid. Seed yield was the highest in wheat (1177.0 gm per 2.5 m?) inter-planted with canola than sole
cropping with an overall average yield of 1070.0 gm due to inconsistent trend observed in aphid incidence (Table 1).
Barley inter-planted within canola rows led to good mean seed harvest (840.0 gm) than recorded from the sole barley
crop (828.3 gm). The magnitude of grain produce was accounted to be significantly higher in canola inter-planted with
wheat (795.3 gm) and barley (816.0 gm) as compared with sole canola planting (739.0 gm). These results indicate that
sole canola planting may likely to be less competitive for aphid incidence and thus more suitable for pest attack. But
inter-planting crops provided an increased competition of aphid incidence for all resources, which managed pest in such
a way that increased the intra-specific competition for aphid intensity that led to similar reduction in corresponding crop
yield.

3.3. Ecological parameters and aphid population dynamics with reference to crop phenoloy

The population fluctuations of the aphid were studied under field conditions during crop growing season from
November 2005 to March 2006. The first aphid colonies appeared during second week of February, which increased
gradually, and reached peak numbers during late February to early March. The pest build up started declining thereafter
on the mid week of March. Aphid infestation developed during flowering stage or pod formation of the study year
was14.00 aphid per plant. Peak population of pest was commonly found during seed filling stage (43.66 aphid per
plant). The pod maturing stage accomplished comparatively moderate population (24.66 aphid per plant) compared to
the both crop growth stages (Fig. 1).
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Figure 1. Graph showing aphid population during different growth stages of canola plant

The mean ecological parameters during the cropping season 2005-06 varied considerably (Table 2). Analysis
of the pest populations showed that aphid activities appeared during February and March, which fluctuated in a
dissimilar pattern in both months. There were noteworthy relationships between aphid population and some climatic
factors. The data presented in Table 2, indicated that March experienced increased maximum temperature and minimum
temperature, precipitation, bright sunshine hours, wind speed, south-west wind direction, and evaporation; while
decreased relative humidity and cloudiness compared to prevailing in February, which appeared to be congenial for the
multiplication of the aphid Thus, the increase in aphid population was found to be positively and negatively related,
with meteorological data from the start of the infestation, its maximum peak population and decline in abundance at the
ending of the experimental period.

Table 2. Ecological data during the crop seasons 2005-06 at the field site

Year/ Month Temperature (°C) R.H  Precipitation Cloudiness Sunshine  Wind speed Evaporation
2005-06 Min Max % mm OCTA Hrs Km/hr Dir mm/day
November 14.6 32.2 67 00 0.2 9.1 23 NE 33
December 7.8 26.0 67 00 0.6 8.9 2.5 NE 2.5

January 7.4 24.4 67 00 1.8 8.5 3.5 NE 2.6
February 144 28.9 66 00 1.8 8.9 3.2 NE 3.8

March 15.00 33.0 61 1.6 1.2 9.4 4.2 SW 5.2

4, Conclusions

Studies investigated that intercrop has an impact on the incidence of pest, decreased aphid numbers occurred in
wheat from intercropping than resulting from barley that led to similar influences in corresponding crop yield. Increased
aphid populations occurred in wheat and barley grown alone than resulting from intercropping with canola leading to
similar reduction in corresponding grains yield. The current results further ascertained that crop phenological stages
have an important impact on population dynamics of aphid and its intensity also influenced by meteorological
parameters. Out of different planting systems under investigations, canola plus wheat intercrops demonstrated the
vehemence and supremacy of intercropping systems than monoculture due to efficient usage of the available resources.
Several workers have often claimed such benefits earlier by reporting an enhanced yield from intercropping. Ahmad
and Rao (982) suggested that intercropping is considered to be an effective and potential mean of increasing crop
production per unit area and time. It offers considerable yield advantages over sole cropping because of efficient
utilization of nutrients essential for plant growth. Study proved that canola intercropped with cereals supported smaller
number of aphid per plant, while increased aphid populations occurred in canola, wheat and barley grown as
monoculture leading to equivalent impacts on grains yield. It was further observed that wherever, the canola was inter-
planted with wheat and barley, grain yield increased, but the yield of seed was badly affected due to higher pest injury
in mono-cropping treatments. There was a trend towards decreased aphid numbers and better grain quality occurred on
canola from intercropping than grown alone. Singh and Kothari (1997) have reported similar findings while conducting
study to determine if intercropping mustard with aromatic plant species could provide an environmentally safe method
for aphid control. Aphid infestation on mono-crop mustard was compared with intercrop treatments, intercropping
resulted in a significantly lower aphid infestation.

Further, in a field trial, wheat was intercropped with mustard B. juncea in different row ratios rates. Grain/ seed
yields of both crops were the highest when grown as sole crops. In the intercropping treatments, wheat grain yield was
the highest when sown in 8: 2 wheat: mustard ratio and mustard seed yield was highest in the 4: 4 row ratios. These 2
treatments also gave the highest gross returns and land equivalent ratios (Patil ez al., 1995). According to Lasker et al.,
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(2004), intercropping of mustard with various other winter season crops including wheat and barley resulted in lower
incidence of the aphid than with sole crop of mustard; the minimum incidence was found in mustard-wheat, which was
at par with mustard-barley combination. Analysis of the yield data pointed out that although seed yield was significantly
higher in sole crop of mustard yet the sale proceeds of the intercrops gave additional monetary returns which accounted
for 2.39-3.62 times higher return than that from sole crop of mustard. The present findings can further be compared
with other studies on this aspect of intercropping for aphid management where contrasting results were claimed. The
wheat and B. campestris intercrop did not perform well and was not more profitable than either crop alone (Subedi and
Joshi, 1995), and was not as profitable as either sole crop (Subedi, 1997). Yield depressions recorded in canola plus
barley intercrops might have occurred due to an imbalance in the essential elements and their reduced concentrations
within the plant below the critical ranges as annunciated by Tisdale et el., (2002). Sindagi (1982) gave the view that
intercropping brings higher returns due to efficient utilization of space, light, water and nutrients by intercrops.
Although there can be slight yield reduction in major crop component but the additional income from other crop
increases the total income per unit area. Thus intercropping gives higher net income per hectare than the sole cropping.

Observations on aphid population dynamics with orientation to crop phenological stages scrutinized that the
population of M. persicae followed different occurrence pattern throughout the crop growth period. Aphid invasion was
originated during flowering stage; elevated population generally initiated during pod formation, while pod maturing
stage practiced slight population in crop season. The reason might be difference in crop phenology recorded in the
current studies. This statement is parallel to practical findings of Sumana ez al, (2004), these workers stated similar
results where aphid dynamics in mustard crop with reference to weather and phenological stages were reported and
showed that mustard aphid (Lipaphis erysimi) infestation started during either flowering or pod formation stage. And
peak population of aphid was mostly found during seed filling stage. Amer et al., (2009) studied the seasonal abundance
of aphids in canola, B. napus and explored that appearance of aphids was not uniform from their appearance till
maturity of the crop, the reported population difference was due to crop phenology. It was examined that the weather
parameters played a crucial role in governing the aphid build up. The precipitation (rainfall), sunshine hours and wind
speed along with wind direction (north-east) were negatively related, whereas, the temperature, relative humidity,
cloudiness, wind direction (south-west) and evaporation had positive relationship with the aphid population build-up.
Afshari et al, (2006) gave similar statement by studying population fluctuation of the aphid, the results showed
significant relationships between aphid population, main natural enemies and some climatic factors. However,
temperature, daily sunny time and wind speed as abiotic factors were linearly correlated with total aphid population.
Dhaliwal et al., (2007), revealed that the incidence, growth and multiplication of mustard aphid are largely influenced
by meteorological parameters like temperature, relative humidity, rainfall, wind speed and cloudiness.

From the present studies, the general conclusion is that among the canola-cereals intercropping systems, the
canola plus wheat proved to be the most compatible system, which performed efficiently to lower aphid damage and
yield losses resulting improved canola production without adversely affecting wheat yield. Knowledge of the aphid
abundance in monoculture and inter-culture cropping, aphid population dynamics with reference to crop phenological
stages and climate could provide insight to reduce pest’s risk. The implication of these results is that using cereals as
intercrop in canola or canola crop as border/ barrier around cereals are likely to be successful aphid management
strategies. However, extended studies are necessary to determine the exact reproduction sites of aphid’s buildup and
monitoring of weather parameters in agricultural areas that can be suitable integrated pest management strategy in agro-
ecosystem.
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Abstract

This research details the flora of Duatepe, situated in the province of Ankara, Polatli in Central Anatolia,
entirely within the Irano-Turanian phytogeographic region. The total 825 plant specimens collected from the research
area between 2003-2004. An evaluation of these specimens revealed that the flora consists of 338 taxa belonging to 49
families and 209 genera. Gymnospermae are represented with 1 taxon, and Angiospermae with 337 taxa (283 of
Angiospermae are belong to Dicotyledones, and 54 of them are belong to Monocotyledones). According to the number
of taxa, Compositae (49), Gramineae ( 37) and Leguminosae (33) are the largest families. The largest genera are
Astragalus L. (10), Centaurea L. (8) and Alyssum L. (7). The distribution of phytogeographic elements is as follows:
Irano-Turanian 94 (%27,81), Mediterranean 26 (%7,69), Euro-Siberian 2,37 (%2,37) and the others 210 (%62,13). The
number of endemic taxa is 48 (%14,20).

Key words: Flora, Duatepe, Polath, Ankara, Turkey

k

Duatepe ve cevresinin florasi (Polath-Ankara/Turkey)

Ozet

Bu calisma, i¢ Anadolu’da, Ankara ili, Polath ilgesi sinirlari igerisinde yer alan Duatepe’nin florasimi
icermektedir. Tamamen Iran-Turan bitki cografyasi igine giren ¢aligma alanindan 2003-2004 yillar1 arasinda toplanan
825 bitki 6rneginin degerlendirilmesi sonucu 49 familya ve 209 cinse ait 338 tiir ve tiir alt1 takson elde edilmistir. Bu
taksonlardan 1° i agik tohumlular, 337’si kapali tohumlular (283’ ¢ift ¢cenekliler, 54’01 tek ¢enekliler) alt bélimlerine
aittir. Thtiva ettikleri tiir ve tiir alti takson bakimindan biiyiik familyalar, Compositae (49), Gramineae (37) ve
Leguminosae (33) ’dir. En ¢ok tlrle temsil edilen cinsler ise Astragalus (10) , Centaurea (8) ve Alyssum (7)’dur. Bitki
cografyasi elemanlarinin dagilimi ise: Iran-Turan 94 (%27,81), Akdeniz 26 (%7,69), Avrupa- Sibirya 2,37 (%2,37) ve
digerleri 210 (%62,13)’dir. Alandaki endemik takson sayis1 48 (%14,20)’dir.

Anahtar kelimeler: Flora, Duatepe, Polatli, Ankara, Turkiye

1. Giris

1-1. Calismanin Amaci

Tirkiye kuzey yarim kiirede yer alan iilkeler arasinda floristik agidan 6nemli bir yere sahiptir. Ayrica florasi
acisindan zengin ve ilging bir {ilkedir. Bunun baglica sebepleri, iklimsel, topografik, jeolojik ve jeomorfolojik
cesitlilikler ile deniz, gdl ve akarsu gibi farkli sucul ortamlarm bulunusu ve ii¢ farkli fitocografik bolgenin birlestigi
yerde olmasidir (Davis and Hedge, 1975).
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Bu ¢alismadaki ana amacimiz, Ankara il sinirlart iginde Polath ilgesinde bulunan Dua Tepe ve ¢evresinin
florasini belirleyerek daha sonraki bir tarihte Ankara ilinin floras1 yaziminda kullanilacak verilere katkida bulunmaktir.
Agaclandirilmasi planlanan bu gibi alanlarda floranin 6nceden tespit edilmesiyle ileride alan floralarinin nasil
etkilenecegi ve floranin zarar gormemesi i¢in ne gibi tedbirlerin alinmasi gerektigi belirlenir. Dolayisiyla, bu ¢alismanin
bir diger amaci da agaglandirilmasi planlanan alanin floristik degisikliklerinin takibini yaparak bundan sonra yapilacak
bu tip calismalara 11k tutabilmektir.

1-2. Alanmin Cografi Konumu ve Ozellikleri

Caligsma alan1 Ankara ili, Polatli il¢esi sinirlari iginde olup cografi konum itibariyle 32° 1' 12" ve 32° 5' 1" dogu
meridyenleri; 39° 34' 36" ve 39° 37' 47" kuzey paralleleri arasinda yer almaktadir. Arazi yiiksekligi 780 m’ den baslayip
1092 m’ye kadar ¢ikmaktadir. Alandaki en yiiksek yer 1092 m ile Duatepe’dir. Calisma alaninda step ve belirli
bolgelerde kaya vejetasyonu bulunmaktadir. Alanda 780 m” den 1092 m’ ye kadar olan yiiksekliklerde step vejetasyonu,
840 m ve yukarisinda ise kaya vejetasyonu hakimdir. Cekirdeksiz ve Ugpinar kdyleri ¢aligma alanina en yakin yerlesim
birimleridir. Caligma alaninin ¢esitli bolgelerinde agaglandirma yapilmaktadir ve bu bolgeler tel orgii ile ¢evrilmistir.
Calisma alaninda Ahmet Boz Agili bulunmaktadir. Ahmet Boz Agili mevkii ve Kirmizibayir Beli mevkilerinde kirecli
toprak yapist hakimdir. Ugpinar Kéyii mevkisinde tarim arazileri bulunmaktadir. Calisma alanmin giiney smirmni tren
yolu ve cevresinden olusturmaktadir.

1-3. Jeolojik Yapi ve Toprak Ozellikleri

Calisma alaninda 4 litolojik birim yer almaktadir. Bunlar Duatepe, Agdere, Kanarakaya ve Ezineli
formasyonlaridir. Alt-Orta Miyosen yash Agdere formasyonu baslica agik renkli kumtasi, silttas1 ve kiltasi ardalanmasi
ile silislesmis tif ve tiflii kiregtasi ara katkilarindan olugmustur. Kanarakaya formasyonu bazi yerlerde Duatepe
formasyonu {iizerine gelmektedir. Yer yer ¢cok kalin (>80 m.), baz1 yerlerde ise ince (birka¢g metre) bir kalinlik sunan
Kanarakaya formasyonu {iist seviyelere dogru birkag silttasi ve kiltasi ara katkisi igeren bazaltlardan olusmustur.
Pliyosen yagli Ezineli formasyonu ise altta kumtasi, sittagi ve kiltasi ardalanmasindan olusur (Yurtyeri, 1992). Caligma
alanina hakim olan biiyiik toprak grubu Kahverengi Topraklardir (Anonim, 1993).
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Sekil 1. Calisma alanmnin smirlarint gésteren uydu goriintiisii (solda) ve alanin cografi konumu (sagda).
1.4. Iklim
Calisma alani, Polatli, Sivrihisar ve Ankara istasyonlarina gore “yar1 kurak alt ¢ok soguk Akdeniz” biyoiklim

katina girmektedir (Akman, 1999). Her ii¢ istasyondaki yagis rejimi (I.K.S.Y.) seklinde ve dogu Akdeniz yagis
rejiminin 2. alt tipine girmektedir (Sekil 2, 3, 4).
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Arastirma alaninin ¢evresindeki istasyonlarin rasat sonuglarina gore toplam en yiiksek yillik yagis 409,1 mm
ile Sivrihisar ' da goriilmektedir. Polatli istasyonunda 356,4 mm, Ankara istasyonunda ise toplam yillik yagis 389,1
mm’ dir (Anonim, 2004).

Ortalama sicakliklar ve aylik ortalama yagis miktarlar1 kullanilarak caligma alaninin ombro-termik (yagis-
sicaklik) diyagramlar ¢izilmistir (Sekil 2, 3, 4)..

a b & d 8 a b c d e

Siviihisar 1070 m  (4040) 1.2 409,1 Polath 885 m (39.39) 14 3564

Sekil 2. Polath ilgesinin iklim Diyagranm Sekil 3. Sivrihisar ilgesinin iklim Diyagram
a b c d e
Ankara 891 m {73-73) nr 3891
' mm

p

Sekil 4. Ankara ilinin Tklim Diyagrami

2. Materyal veyodntem

Aragtirma alanina iki yillik siire ile (2003-2004) Subat - Agustos aylar1 arasinda toplam 30 defa araziye
cikilmis ve 825 bitki 6rnegi toplanmistir. Ornekler cicekli ve meyveli olarak toplanarak, uygun sekillerde preslenip,
herbaryum materyali haline getirilmistir. Orneklerin teshisleri sonucunda tiir ve tiir alt1 seviyede olmak iizere 338
takson tespit edilmistir.

Hacikadin Vadisi Florast (Yesilyurt ve ark, 2008) ve Kibris Koyt Vadisi Florasi (Aslan ve ark, 2009) Ankara
ve cevresinde yapilan flora calismalarina Ornek olarak verilebilir. Orneklerin asillari GAZI herbaryumunda
saklanmaktadir. Bitkilerin teshislerinde “Tiirkiye ve Ege Adalar1 Floras1 Cilt 1-9” (Davis, 1965-1985), “Tlrkiye ve
Dogu Ege Adalar1 Florasi (ek. 1) Cilt 10” (Davis ve ark, 1988), “Tiirkiye ve Ege Adalar1 Floras1 (ek. 2) Cilt 11” (Gliner
ve ark., 2000), “Avrupa Floras1 Cilt 1-5” (Tutin ve ark, 1964-1980), “Irak Florasi Cilt 4” (Guest, 1980), “iran Floras1”
(Rechinger, 1981), “Filistin Floras1” (Zohary, 1966), “Rus Floras1” (Shishkin ve Komarov, 1964), “Rus Floras1”
(Shishkin ve Bobrov, 1994), “Kibris Floras1” (Meikle, 1977-1985), “italya Florasi” (Pignatti, 1982) gibi flora
kitaplarindan, Ingilizce-Tiirk¢e Botanik Kilavuzu” (Baytop, 1998), “Botanik Latincesi” (Stearn, 1973) eserlerinden
yararlanilmustir. Bitkilerin sinonimlerinin kontrol edilmesinde “Med-Checklist” (Greuter ve ark., 1984-1989) eserinden
yararlanilmistir. Otdr isimlerinin dogru ve standart olarak yazilmasi i¢in Brummitt ve Powell’in yazdig1 “Author of
Plant Names” adli eserinden yararlanilmistir (Brummitt ve Powell, 1999). Teshisler sirasinda Gazi’nin (GAZI) yani
sira, Ankara (ANK) ve Hacettepe Universitesi (HUB) herbaryumularindan da yararlanilnustir.

Endemik bitkilerin tehlike kategorilerinin yazilmasinda Tiirkiye Bitkileri Kirmizi Kitab1’ ndan yararlanilmistir
(Ekim ve ark, 2000). Ancak taksonlarin tehlike kategorileri, IUCN 2001 kriterlerine gore yeniden diizenlenmistir
(IUCN, 2001).

Calisma alaninin haritast i¢in Google Earth ve Map I nfo P rofessional 7.5 SR P programlarindan
yararlamlmistir ve Maden Isleri Genel Miidiirliigii’ niin 1/100000’lik paftalarindan sadelestirilerek ¢izilmistir (Sekil 3.1)
(Anonim, 2001). Alanin jeolojisi ile ilgili bilgiler ilgili (Yurtyeri, 1992) kaynaktan yararlanilarak hazirlandi. Polatl,
Sivrihisar ve Ankara iklimi ile ilgili meteorolojik veriler Devlet Meteoroloji Isleri Genel Miidiirliigii’ nden alinmistir
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(Anonim, 2004). Calisma alaninin ¢evresindeki Polatli, Sivrihisar ilgeleri ve Ankara ili rasat istasyonlarma ait iklim
diyagramlar1 Gaussen metoduna gore ¢izildi. Alanin iklimsel degerlendirmesi igin Emberger’in Akdeniz iklim katlar1 ve
kuraklik dereceleri igin gelistirdigi formiillerden yararlanildi. Iklim ile ilgili verilerin yorumlanmasinda *‘Iklim ve
Biyoiklim’> (Akman, 1999), iklim elemanlarinin aciklanmasinda ‘‘Bitki Ekolojisi>> kitabindan yararlanildi (Oztiirk,

1992).
Bitki Toplama istasyonlari

Duatepe mevkii, step, 800-1090 m

Duatepe mevkii, kayalik yamaglar, 960 m

Karadag tepesi mevkii, step, 790-1070 m

Karadag tepesi mevkii, kayalik yamaglar, 840-920 m,
840-920 m

Karadag tepesi mevkii, tren yolu civari, step, 795-800 m
Kirmizibay1r beli mevkii, step, 795- 980 m

Ahmet Boz Agili mevkii, step, 795- 860 m

Eskisehir yolu kenari, step, 780- 785 m

Ugpinar kdyii, stabilize yol kenar, step, 810-845 m

Eal S

© o ~No O

Simgeler A¢iklama
°C Santigrat derece
Kisaltmalar Ac¢iklama

a: Meteoroloji Istasyonu

b: Meteoroloji istasyonu Yiiksekligi (m.)
c: Sicaklik ve yagis rasat yili

d: Ortalama yillik sicaklik (C°)

e Ortalama yillik yagis (mm.)

f: Sicaklik egrisi

0: Yagis egrisi

h: Kurak mevsim

i: Nemli mevsim

m: En soguk aym en diisiik sicaklik ortalamasi (C°)
Nn: Mutlak minimum sicaklik (C°)

p: Mutlak donlu aylar

r: Muhtemel donlu aylar

Akd.: Akdeniz

Avr .-Sib. : Avrupa - Sibirya

Cm: Santimetre

cv.: Kultar

D. Akd.: Dogu Akdeniz

GAZI: Gazi Herbaryumu

HUB: Hacettepe Universitesi Herbaryumu
Ir.-Tur.: fran-Turan

IUCN: Diinya Koruma Birligi

LC: En az endise verici (Least Concern)
M: Metre

mm: Milimetre

NT: Tehlike altina girebilir (Near Threatened)
subsp.: Alttiir

SK: Seher Karaman

var.: Varyete

VU: Zarar gorebilir (Vulnerable)

3. Bulgular

SPERMATOPHYTA

GYMNOSPERMAE

EPHEDRACEAE

Ephedra major Host, 1, 23.v.2004, SK 1497. 3, 8.v.2004,
SK 1398.

ANGIOSPERMAE

DICOTYLEDONAE

RANUNCULACEAE

Nigella arvensis L. var. glauca Boiss., 3, 8.viii.2003, SK
1243. 6, 20.vi.2004, SK 1692.

N. nigellastrum (L.) Willk., 1, 20.vi.2004, SK 1687. 3,
8.viii.2003, SK 1246.

Delphinium venulosum Boiss., 3, 25.vi.2003, SK 1112. 7,
23.vi.2004, SK 1755, Endemik, Ir.- Tur., LC.

Consolida orientalis (Gay) Schrdd., 1, 25.vi.2003, SK1122.
5, 25.vi.2003, SK 1111. 7, 16.v.2004, SK 1477.

C. regalis S.F. Gray subsp. paniculata (Host) So6 var.
paniculata, 1, 4.vi.2003, SK1063.

C. raveyi (Boiss.) Schrod., 1, 20.vi.2004, SK 1683. 3,
6.vii.2003, SK 1212. 5, 6.vii.2003, SK 1209, Endemik, Ir.-
Tur., LC.

Adonis aestivalis L. subsp. aestivalis, 1.v.2004, SK 1336. 3,
11.vi.2003, SK 1067.

A. flammea Jacq. , 3, 1.vi.2003, SK 1043. 6, 11.vi.2003, SK
1070.

Ranunculus damascenus Boiss.& Gaill., 3, 4.vi.2003, SK
1064, Ir.- Tur.

R. argyreus Boiss. , 1, 4.vi.2003, SK 1066. 3, 1.v.2004, SK
1334.

R. isthmicus Boiss. subsp. stepporum Davis., 3, 4.vi.2003,
SK 1062, Ir.- Tur.

Ceratocephalus falcatus (L.) Pers. , 3, 27.iii.2004, SK
1298.

PAPAVERACEAE

Glaucium corniculatum (L.) Rud. subsp. corniculatum, 1,
20.vi.2004, SK 1636. 3, 8.v.2004, SK 1393.

G. corniculatum (L.) Rud. subsp. refractum (Nab.) Cullen,
1, 1.vii.2003, SK 1175. 3, 10.x.2002, SK 1006, Ir.- Tur.
Roemeria hybrida (L.) DC., 3, 8.v.2004, SK 1408., 7,
16.v.2004, SK 1444,

Papaver rhoeas L., 1, 23.v.2004, SK 1535.

P. lacerum Popov, 3, 1.v.2004, SK 1376.

P. dubium L., 3, 28.iv.2004, SK 1309.

Hypoceum imberbe Sibth.& Sm., 3, 4.vi.2003, SK 1057. 6,
28.iv.2004, SK 13009.

H. pendulum L., 3, 1.v.2004, SK 1329.

Fumariavaillantii Lois., 3, 20.vi.2004, SK1630.

CRUCIFERAE (BRASSICACEAE)

Brassica elongata Ehrh., 3, 1.vi.2004, SK 1567. 6,
20.vi.2004, SK 1632.

Hirschfeldia incana (L.) Lag.- Foss., 5, 25.vi.2003, SK
1126. 8, 8.vii.2003, SK 1248. 9, 23.vi.2004, SK 1694.
Crambetataria Sebe6k var. tataria , 5, gozlem.

Conringia perfoliata (C.A. Mey.) Busch, 3, 1.v.2004, SK
1346.

Lepidium perfoliatum L., 3, 11.vi.2004, SK 1071. 8,
22.vii.2004, SK 1242.

Cardaria draba (L.) Desv. subsp. draba, 3, 21.vi.2003, SK
21.vi.2004. 8, 18.iv.2004, SK 1307.

Isatis glauca Aucher ex Boiss., 3, 22.vii.2003, SK 1226. 9,
27.vi.2004, SK 1769, Ir.-Tur.

Aethionema arabicum (L.) Andrz. ex DC., 3, 1.v.2004, SK
1344.7, 16.v.2004, SK 1592.

Capsella bursa- pastoris (L.) Medik., 3, 27.iii.2004, SK
1294,
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Alyssum linifolium Steph. ex. Willd. var. linifolium, 1,
8.v.2004, SK 1407. 3, 28.iv.2004, SK 1314.

A. blepharocar pum Dudley& Hub.-Mor., 3, 6.ii.2004, SK
1019. 6, 23.v.2004, SK 1414, Endemik, ir.- Tur, NT.

A. minus (L.) Rothm. var. micranthum (Meyer) Dudley, 3,
1.v.2004, SK 1340. 7, 3.vii.2004, SK 1784.

A. strigosum Banks & Sol. subsp. strigosum,1, 1.vi.2003,
SK 1040. 7, 21.vi.2003, SK 1104.

A. sibiricum Willd., 1, 23.v.2004, SK 1487. 3, 16.v.2004,
SK 1428.

A. condensatum Boiss. & Hausskn. subsp. condensatum, 1,
3.vii.2004, SK 1783. 3, 16.v.2004, SK 1479.

A. murale Waldst. & Kit. var. murale, 3, 24.v.2003, SK
1033. 6, 24.v.2003, SK 1034.

Rorippa sylvestre (L.) Bess. , 1, 1.v.2004, SK 1358. 3,
1.v.2004, SK 1354.

Matthiola longipetala (Vent.) DC. subsp. bicornis (Sibth.&
Smith.) P.W. Ball, 1, 23.v.2004, SK 1508.

Sisymbrium altissmum L., 3, 8.viii.2003, SK 1263. 8,
1.vi.2004, SK 1548.

S. orientale L., 1, 1.vi.2004, SK 1615. 3, 16.v.2004, SK
1478. 5, 16.v.2004, SK 1480.

Descurainia sophia (L.) Webb ex Prantl, 3, 18.iv.2004, SK
1305.

Camelina rumelica Vel., 1, 20.vi.2004, SK 1614.

CAPPARACEAE
Cleome ornithopodioidesL., 3, 27.vi.2004, SK 1770.

RESEDACEAE
Reseda lutea L. var. lutea, 3, 25.vi.2003, SK 1125., 8,
25.vi.2003, SK 1156.

CISTACEAE

Helianthemum ledifolium (L.) Miller var. ledifolium, 1,
11.vi.2003, SK 1069. 3, 23.v.2004, SK 1519.

H. salicifolium (L.) Miller, 1, 1.v.2003, SK 1348.

Fumana procumbens (Dun.) Gren. & Godr., 7, 20.vii.2004,
SK 1804.

F. aciphylla Boiss., 1, 16.v.2004, SK 1440, Ir.- Tur.

VIOLACEAE
Violakitaibeliana Roem. & Schult., 3, 8.v.2004, SK 1423.

POLYGALACEAE
Polygala pruinosa Boiss. subsp. pruinosa, 3, 16.v.2004, SK
1429. 5, 8.v.2004, SK 1427.

CARYOPHYLLACEAE

Holosteum umbellatum L. var. umbellatum, 3, 1.iii.2004,
SK 1291.

Dianthus zonatus Fenzl var. zonatus, 3, 6.vi.2004, SK
1596. 6, 23.vi.2004, SK 1708.

D. zonatus Fenzl var. hypochlorus (Boiss.& Heldr) Reeve,
1, 10.x.2002, SK 1003. 5, 25.vi.2003, SK 1151.

Saponaria viscosa C.A. Meyer, 1, 16.v.2004, SK 1447, Ir.-
Tur.

Gypsophila parva Bark., 6, 16.v.2004, SK 1441. 7,
16.v.2004, SK 1450, Endemik, Ir.- Tur., LC.

G. pilosa Hudson, 7, 23.v.2004, SK 1545, Ir.- Tur.
Bolanthus minuartioides (Jaub.& Spach) Hub.-Mor., 1,
8.v.2004, SK 1421. 3, 23.v.2004, SK 1515, Endemik, LC.
Silene marschallii C.A. Meyer, 1, 1.vi.2004, SK 1552. 3,
16.v.2004, SK 1437, Ir.- Tur.

S. chlorifolia Sm., 3, 20.vi.2004, SK 1629. 6, 23.vi.2004,
SK 1792, Ir.- Tur.
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S. spergulifolia (Desf.) Bieb., 1, 8.viii.2003, SK 1260 m, Ir.-
Tur.
S. subconica Friv., 5, 8.v.2004, SK 1386.

ILLECEBRACEAE

Hernaria incana Lam., 3, 23.v.2004, SK 1640.
Paronychia kurdica Boiss. subsp. kurdica var. kurdica, 3,
8.v.2004, SK 1405.

P. condensata Chaudhri, 2, 23.v.2004, SK 1532. 4, 8.v.2004,
SK 1418, Endemik, Ir.- Tur., NT.

POLYGONACEAE
Atraphaxis billardieri Jaub.& Spach var. billardieri, 3,
1.vi.2004, SK 1571.7, 23.v.2004, SK 1492, Ir.- Tur.

CHENOPODIACEAE

Chenopodium botrysL., 3, 8.viii.2003, SK 1257.

C. muralelL., 1, 20.vii.2004, SK 1800.

Atriplex lasiantha Boiss., 3, 8.viii.2003, SK 1247.

Kochia prostrata (L.) Schrad., 7, 20.vii.2004, SK 1820. 3,
10.x.2002, SK 1007.

Salsola canescens (Mog.) Boiss. 3, 10.x.2002, SK 1011, Ir.-
Tur.

Noaea mucronata (Forssk.) Aschers. & Schweinf. subsp.
mucronata, 3, 6.ii.2003, SK 1013. 7, 1.viii.2004, SK 1825.

MALVACEAE

Malva neglecta Wallr., 3, 1.v.2004, SK 1377.

Alcea heldreichii (Boiss.) Boiss., 5, 27.vi.2004, SK 1772.
A. pallida Waldst. & Kit., 3, 6.vii.2003, SK 1216.
Althea hirsuta L., 4, 6.vi.2004, SK 1641.

LINACEAE

Linum nodiflorum L., 1, 16.v.2004, SK 1439. 3,
20.vi.2004, SK 1689, Akd.

L. austriacum L. subsp. austriacum, 1, 1.vi.2004, SK 15609.
3, 1.v.2004, SK 1341.

L. bienne Miller, 1, 23.vi.2004, SK 1736, Akd.

GERANIACEAE

Geranium rotundifolium L., 1, 20.vi.2004, SK 1686.

G. tuberosum L. subsp. tuberosum, 1, 1.v.2004, SK 1345.
Erodium hoefftianum C.A. Meyer, 3, 8.viii.2003, SK 1269.
E. cicutarium (L.) L’ Herit subsp. cicutarium, 1,
28.iv.2004, SK 1315. 3, 25.iv.2003, SK 1022.

ZYGOPHYLLACEAE
TribulusterrestrisL., 3, 23.vi.2004, SK 1732.
Peganum harmalalL., 3, 25.vi.2003, SK 1124.

RUTACEAE

Haplophyllum myrtifolium Boiss., 3, 23.v.2004, SK 1540,
Endemik, Ir.- Tur., LC.

H. vulcanicum Boiss.& Heldr., 1, 1.vi.2004, SK 1564. 6,
1.vi.2004, SK 1572, Endemik, Ir.- Tur., VU.

RHAMNACEAE
Rhamnus thymifolius Bornm., 3, 20.vi.2004, SK 6.vi.2004,
Endemik, LC.

ANACARDIACEAE
RhuscoriarialL., 7, 20.vi.2004, SK 1664.

LEGUMINOSAE (FABACEAE)
Genista sessilifolia DC., 1, 23.v.2004, SK 1511. 3, 8.v.2004,
SK 1411, Ir.- Tur.
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Caragana grandiflora (Bieb.) DC., 1, 6.vi.2004, SK 1610,
Ir.- Tur.

Astragalus asterias Stev. ex Ledeb., 1, 16.v.2004, SK 1453.
3, 1.vi.2004, SK 1560.

A. oxyglottis Stev., 3, 6.vi.2004, SK 1588.

A. hamosusL., 1, 23.v.2004, SK 1495

A. melanophrurius Boiss.,, 9, 20.vi.2004, SK 1678,
Endemik, Ir.- Tur., NT.

A. drictispinis Boiss., 1, 20.vi.2004, SK 1676. 3,
20.vi.2004, SK 1673, Endemik, NT.

A. microcephalus Willd., 3, 20.vi.2004, SK 1677, Ir.- Tur.
A. brachypterus Fischer, 3, 20.vi.2004, SK 1675, Endemik,
Ir.- Tur.

A. wiedemannianus Fischer, 3, 25.vi.2003, SK 1132,
Endemik,

A. lydius Boiss., 3, 21.vi.2003, SK 1092. 6, 23.v.2004, SK
1507, Endemik, Ir.- Tur., LC.

A. xylobasis Freyn & Bornm. var. angustus (Freyn & Sint.)
Freyn & Bornm., 1, 6.vi.2004, SK 1612. 3, 3.vii.2004, SK
1788, Ir.- Tur., LC.

Viciaperegrinal., 3, 23.v.2004, SK 1506.
Lathyrusciceral., 3, 24.v.2003, SK 1037.

Ononis spinosa L. subsp. leiosperma (Boiss.) Sirj., 5 ,
23.vi.2004, SK 1758.

Meélilotus officinalis (L.) Desr., 8, 20.vi.2004, SK 1638.
Trigonella cretica (L.) Boiss., 1, 23.v.2004, SK 1520. 3,
8.v.2004, SK 1388, Endemik, E.Akd., NT.

T. lunata Boiss., 6, 16.v.2004, SK 1446. 3, 23.v.2004, SK
1518, Ir.- Tur.

T. fischeriana Ser., 3, 1.v.2004, SK 1373, Ir.- Tur.

T. crassipes Boiss., 1, 8.v.2004, SK 1381, Ir.- Tur.

T. monspeliaca L., 3, 23.v.2004, SK 1484, Akd.

T. coerulescens (Bieb.) Hal., 3, 8.v.2004, SK 1402. 6 ,
1.v.2004, SK 1374, Ir.- Tur.

Medicago radiata L., 3, 23.v.2004, SK 1512, Ir.- Tur.

M. sativa L. subsp. sativa, 8, 6.vi.2004, SK 1579.

M. x varia Martyn, 8, 20.vi.2004, SK 1671.

M. minima (L.) Bart. var. minima, 1, 20.vi.2004, SK 1658.
3, 6.vi.2004, SK 1622.

M. rigidula (L.) All subsp. submits (Boiss.) Heyn, 1,
6.vi.2004, SK 1624.

Coronillavaria L. subsp. varia, 3, 20.vii.2004, SK 1793.
Hedysarum varium Willd., 8, 23.v.2004, SK 1542. 9,
20.vi.2004, SK 1682, Ir.- Tur.

H. candidissmum Freyn, 8, 16.v.2004, SK 1433, Endemik,
Ir.- Tur., NT.

Onobrychis armena Boiss. & Huet, 1, 21.vi.2003, SK 1096,
Endemik, LC.

O. oxyodonta Boiss. , 3, 23.vi.2004, SK 1739. 9, 6.vi.2004,
SK 1626.

Alhagi pseudalhagi (Bieb.) Desv., 1, 6.vii.2003, SK 1218.
3, 1.vii.2003, SK 1166, Ir.- Tur.

ROSACEAE
Amygdalus orientalis Miller, 1, 1.vii.2003, SK 1172. 3,
18.iv.2004, SK 1304, Ir.- Tur.

CUCURBITACEAE
Ecballium elaterium (L.) A. Rich., 5, 27.vi.2004, SK 1765.
Akd.

UMBELLIFERAE (APIACEAE)

Eryngium bithynicum Boiss., 9, 20.vii.2004, SK 1818,
Endemik, Ir.- Tur., LC.

E. campestre L. var. virens Link, 1, 6.vii.2003, SK 1214. 3,
1.vii.2003, SK 1164.

Echinophora tournefortii Jaub.& Spach, 3, 6.vii.2003, SK
1219, Ir.- Tur.

E. tenuifolia L. subsp. sibthorpiana (Guss.)Tutin, 1,
20.vi.2004, SK 1662. 3, 6.ii.2003, SK 1012.

Scandix stellata Banks& Sol., 1, 1.vii.2003, SK 1357. 3,
8.v.2004, SK 1419.

Prangos meliocarpoides Boiss. var. meliocarpoides, 7,
3.vii.2004, SK 1774, Endemik, Ir.- Tur., LC.

Bupleurum sulphureum Boiss. & Bal. ,3, 20.vi.2004, SK
1679, Endemik, Ir.- Tur., LC.

Falcaria vulgaris Bernh., 6, 6.vii.2003, SK 1217. 3 ,
22.vii.2003, SK 1222.

Johrenia dichotoma DC. subsp. dichotoma, 1, 6.vi.2004,
SK 1576. 9, 20.vi.2004, SK 1664.

Peucedanum palimbioides Boiss., 3 ,8.viii.2003, SK 1252.
Endemik, Ir.- Tur., LC.

Malabaila secacul Banks & Sol., 1, 8.v.2003, SK 1385. 3
,22.vii.2003, SK 1241.

Torilis leptophylla (L.) Reichb., 1, 23.v.2004, SK 1513.
Astrodaucus orientalis (L.) Drude, 8, 3.vii.2004, SK 1790,
Ir.- Tur.

Turgenia latifolia (L.) Hoffm., 3, 21.vi.2003, SK 1097.
Daucus carota L., 5, 8.viii.2003, SK 1251, 8, 8.viii.2003,
SK 1259.

Artediasquamata L., 1, 6.vi.2004, SK 1625.

RUBIACEAE

Crucianella disticha Boiss.,, 3, 1.vi.2004, SK 1570,
Endemik, Ir.- Tur., LC.

Asperula stricta Boiss. subsp. latibracteata (Boiss.)
Ehrend., 1, 20.vi.2004, SK 1620.

Galium verum L. subsp. verum, 3. 20.vi.2004, SK 1672,
Auvr.-Sib.

G. incanum Sm. subsp. €elatius (Boiss.) Ehrend., 3,
22.vii.2003, SK 1225.5, 6.vi.2004, SK 1605, Ir.- Tur.

G. spurium L. subsp. spurium, 1, 23.vi.2004, SK 1750,
Avr.-Sib.

G. divaricatum Pourr. ex Lam., 3, 8.viii.2003, SK 1265,
Akd.

Callipeltis cucularia (L.) Steven, 3, 8.v.2004, SK 1417. 1,
23.v.2004, SK 1534, Ir.- Tur.

Cruciata taurica (Pallas ex Willd.) Ehrend, 1, 1.vii.2003,
SK 1180. 6, 1.v.2004. SK 1363, Ir.- Tur.

VALERIANACEAE

Valeriana dioscoridis Sm., 3, 16.v.2004, SK 1436, ibid.
23.v.2004, SK 1525, D. Akd.

Valerianella coronata (L.) DC., 1, 21.vi.2003, SK 1102. 3,
11.vi.2003, SK 1075.

V. vesicaria (L.) Moench, 1, 11.vi.2003, SK 1077. 3,
11.vi.2003, SK 1073.

DIPSACACEAE

Scabiosa argentea L., 3, 23.vi.2004, SK 1698.

S. michrantha Desf., 1, 8.v.2004, SK 1394.

S. rotata Bieb., 1, 10.x.2002, SK 1004. 3, 10.x.2002, SK
1005, Ir.- Tur.

Cephalaria syriaca (L.) Schrader, 9, 23.vi.2004, SK 1693.
Pterocephalus plumosus (L.) Coulter, 1, 25.vi.2004, SK
1113. 9, 25.vi.2003, SK 1134.

COMPOSITAE (ASTERACEAE)

Xanthium spinosum L., 9, 1.viii.2004, SK 1823.
Helichrysum arenarium (L.) Moench subsp. aucheri
(Boiss.) Davis & Kupicha, 3, 20.vii.2004, SK 1798,
Endemik, Ir.- Tur., LC.
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Filago pyramidata L., 3, 16.v.2004, SK 1438. 6,
23.v.2004, SK 1523.

Senecio vernalis Waldst. & Kit., 1, 4.vi.2003, SK 1056. 3,
4.vi.2003, SK 1055.

Anthemis cretica L. subsp. anatolica (Boiss.) Grierson, 1,
1.vi.2004, SK 1557.

A. wiedemanniana Fisch.& Mey.,7, 20.vii.2004, SK 1812,
Endemik, LC.

Achillea wilheimsii C. Koch, 1, 8.v.2004, SK 1406. 3
25.vi.2003, SK 1118, Ir.- Tur.

A. phrygia Boiss.& Bal., 1, 16.v.2004, SK 1459. 3,
23.v.2004, SK 1522, LC.

Tripleurospemum sevanense (Manden.) Pobed., 1
11.vi.2003, SK 1080. 3, 11.vi.2003, SK 1078, LC.

T. parviflorum (Willd.) Pobed., 3, 16.v.2004, SK 1457.
Artemisia santonicum L., 1, 25.vi.2003, SK 1116. 3,
10.x.2003, SK 1008.

Gundelia tournefortii L. var. tornefortii, 7, 3.vii.2004, SK
1789.

Cousinia halysensis Hub.-Mor., 9, 6.vii.2003, SK 1203,
Endemik, Ir.- Tur., LC.

Onopordum acanthium L., 1, 6.vii.2003, SK 1193. 3,
6.vii.2003, SK 1192.

Cirsium arvense (L.) Scop. subsp. vestitum (Wimmer&
Grab.), 1, 20.vi.2004, SK 1657.

Picnomon acarna (L.)Cass., 1, 1.vii.2003, SK 1167. 9,
6.vi.2004, SK 1620, Akd.

Carduus nutans L. sensu lato, 3, 1.vii.2003, SK 1162. 9,
25.vi.2003, SK 1128.

Jurinea pontica Hausskn. Et Freyn ex Hausskn., 1,
25.vi.2003, SK 1117. 3, 6.vii.2003, SK 1201. Endemik, Ir.-
Tur., LC.

Acroptilon repens (L.) DC,, 1, 23.vi.2004, SK 1729, Ir.-
Tur.

Centaurea virgata Lam., 1, 1.vii.2003, SK 1160. 3,
21.vi.2003, SK 1109, Ir.- Tur.

C. drabifolia Sm. subsp. detonsa (Bornm.) Wagenitz, 1, 900
m, 20.vi.2004, SK 1653. 7, 23.vi.2004, SK 1747.

C. kotschyi (Boiss.& Heldr.) Hayek var. persica (Boiss.)
Wagenitz, 7, 23.vi.2004, SK 1700.

C. solgtitialis L. subsp. solstitialis, 1, 1.vii.2003, SK 1169.
3, 1.vii.2003, SK 1168.

C. iberica Trev. ex Sprengel, 9, 4.vi.2003, SK 1054, Akd.

C. urvillei DC. subsp. stepposa Wagenitz., 3, 21.vi.2003,
SK 1101. 7, 18.iv.2004, SK 1301.

C. carduiformis DC. var. carduiformis, 7, 23.vi.2004, SK
1723.

C. triumfettii All., 1, 4.vi.2003, SK 1052.

Crupina crupinastrum (Moris) Vis., 1, 16.v.2004, SK
1435. 3, 16.v.2004, SK 1432.

Cnicus benedictus L. var. benedictus, 3, 1.v.2004, SK
1322. 9, 23.v.2004, SK 1536.

Carthamus lanatusL., 3, 1.vii.2003, SK 1163. 7, 1.v.2004,
SK 1326.

C. dentatus Vahl., 3, 20.vi.2003, SK 1684.

Xeranthemum annuum L., 8, 23.vi.2004, SK 1725. 5,
20.vii.2004, SK 1813.

Chardinia orientalis (L.) O. Kuntze, 1, 20.vi.2004, SK
1656. 9 ,6.vi.2004, SK 1608, Ir.- Tur.

Echinops orientalis Trautv., 3, 6.vii.2003, SK 1198 . 6,
1.v.2004, SK 1321. 8, 6.vii.2003, SK 1200.

Scolymus hispanicusL., 3, 1.vii.2003, SK 1165, Akd.
Cichorium intybus L., 5 , 6.vii.2004, SK 1219. 8§,
25.vi.2003, SK 1129.

Scorzonera mollis  Bieb. subsp. szowitzii  (DC.)
Chamberlain, 1, 1020 m, 1.v.2004, SK 1320. 5, 28.iv.2004,
SK 1318, Ir.- Tur.
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Tragopogon longirostris Bisch. ex Schultz Bip. var.
longirostris, 1, 25.vi.2003, SK 1127. 3, 23.v.2004, SK
1483. 5, 23.v.2004, SK 1500.

T. dubius Scop.,5, 8.v.2004, SK 1380.

Leontodon crispus Vill. subsp. asper (Waldst.& Kit.) Rohl.
var. asper, 1, 6.vi.2004, SK 1604.

LactucasalignaL., 3, 1.vi.2004, SK 1558.

Taraxacum serotinum (Waldst. & Kit.) Poiret, 9. 1.v.2004,
SK 1324.

Chondrillajuncea L. var. juncea, 3, 22.vii.2003, SK 1237.
C. juncea L. var. acantholepis (Boiss.) Boiss., 3,
8.viii.2003, SK 1268.

Crepis macropus Boiss.& Heldr., 3, 1.vi.2004, SK 1559,
Endemik, LC.

C. alpina L., 3, 6.vii.2003, SK 1199. 6, 23.v.2004, SK
1527.

C. foetida L. subsp. rhoeadifolia (Bieb.) Celak., 1,
21.vi.2003, SK 1091. 3, 6.vii.2003, SK 1194.

C. foetida L. subsp. commutata (Spreng.) Babcock, 1,
28.iv.2004, SK 1317.7, 8.viii.2003, SK 1250.

C. sancta (L.) Babcock, 1, 21.vi.2003, SK 1378. 8, 8.v.2004,
SK 1409.

PRIMULACEAE
Androsace maxima L., 1, 1.v.2004, SK 1342.

OLEACEAE
Jasminum fruticans L., 3, 20.vi.2004, SK 1633. Akd.

APOCYNACEAE
Vinca herbaceae Waldst. & Kit., 1, 1.vi.2003, SK 1047. 3,
25.iv.2003, SK 1027.

ASCLEPIADACEAE
Cynanchum acutum L. subsp. acutum, 7, 3.vii.2004, SK
1792.

CONVOLVULACEAE

Convolvulus lineatus L., 1, 8.v.2004, SK 1384. 3,
21.vi.2003, SK 1087. 7, 20.vi.2004, SK 1634, Ir.- Tur.
C.arvensisL., 3, 8.viii.2003, SK 1270.

C. galaticus Rostan ex Choisy, 3, 1.vi.2004, SK 1564,
Endemik, Ir.- Tur., LC.

BORAGINACEAE

Heliotropium lasiocar pum Fisch.& Mey., 3, 10.x.2002, SK
1001. 5, 25.vi.2003, SK 1144. Ir.- Tur.

H. hirsutissmum Grauer, 1, 6.vi.2004, SK 1584, ibid.
23.vi.2004, SK 1695. 3, 20.vi.2004, SK 1635. D. Akd.
Rochelia disperma (L.) C. Koch var. disperma, 1, 8.v.2004,
SK 1416. 3, 8.v.2004, SK 1425.

Asperugo procumbens L., 3, 16.v.2004, SK 1458, Avr.-
Sib.

Buglossoides arvensis (L.) Johnston, 3, 1.v.2004, SK 1362.
9,20.vi.2004, SK 1651.

Echium italicum L., 1, 1.vii.2003, SK 1171.

Moltkia coerulea (Willd.) Lehm., 1, 8.viii.2003, SK 1255.
3, 4.vi.2003, SK 1048.

6, 1.v.2004, SK 1349, Ir.- Tur.

M. aureua Boiss., 1, 1.v.2004, SK 1361. 3, 4.vi.2003, SK
1050, Endemik, Ir.- Tur., LC.

Onosma isauricum Boiss. & Heldr., 1, 23.v.2004, SK 1531.
3, 23.v.2004, kayalik yamaglar, SK 1484, LC.

Anchusa leptophylla Roemer & Schultes subsp.
leptophylla, 1, 25.vi.2003, SK 1121. 3, 8.v.2004, SK 1404.
A. undulata L. subsp. hybrida (Ten.) Coutinho, 3,
27.vi.2004, SK 1771. 6, 20.vii.2004, SK 1795, Akd.
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A .azurea Miller var. azurea, 3, 22.vii.2003, SK 1238.
Nonea caspica (Willd.) G. Don, 1, 24.v.2003, SK 1032. 3,
24.v.2003, SK 1038, Ir.- Tur.

Alkanna tinctoria (L.) Tausch subsp. anatolica Hub.-Mor.,
4, 1.vi.2004, SK 1561, D. Akd.

A. areolata Boiss. var. oreolata ,4 ,6.vi.2004, SK 1591,
Endemik, D. Akd., LC.

SOLANACEAE
Hyoscyamus reticulatus L., 1, 20.vi.2004, SK 1627, Ir.-
Tur.

SCROPHULARIACEAE

Verbascum orientale (L.) All,, 1, 23.v.2004, SK 1496, D.
Akd.

V. vulcanicum Boiss. & Heldr. var. vulcanicum, 3,
8.v.2004, SK 1414, Endemik, Ir.- Tur., LC.

V. glomeratum Boiss., 3, 23.vi.2004, SK 1751, Ir.- Tur.

V. lasianthum Boiss. ex Bentham, 7, 27.vi.2004, SK 1759.
Scrophularia xanthoglossa Boiss. var. decipiens (Boiss. &
Kotschy) Boiss., 3, 1.vii.2003, SK 1173, Ir.- Tur.

Linaria grandiflora Desf., 8, 6.vi.2004, SK 1639, Ir.- Tur.
L. corifolia Desf., 3, 16.v.2004, SK 1442, Endemik, Ir.-
Tur., LC.

Veronica praecox All., 3, 1.iii.2004, SK 1290.

V. pectinata L. var. pectinata, 3, 1.v.2004, SK 1342.

OROBANCHACEAE
Orobanche nana Noé ex G. Beck, 1, 23.v.2004, SK 1499.
O. caryophyllacea Smith, 1, 23.v.2004, SK 1514.

ACANTHACEAE
Acanthus hirsutus Boiss., 7, 23.vi.2004, SK 1746, Endemik,
LC.

GLOBULARIACEAE
Globularia orientalis L., 3, 6.vi.2004, SK 1617.1,
23.v.2004, SK 1537.7, 27.vi.2004, SK 1761, Ir.- Tur.

LABIATAE (LAMIACEAE)

Ajuga chamaepitys (Schreber) Arcangeli subsp. chia (L.)
Schreber var. chia, 3, 21.vi.2003, SK 1083. 1, 8.v.2004, SK
1413.

A. chamaepitys (Schreber) Arcangeli subsp. euphratica
P.H. Davis, 3, 16.v.2004, SK 1469. Endemik, Ir.- Tur., NT.
Teucrium parviflorum Schreber, 1, 23.v1.2004, SK 1730.
3,25.v1.2003, SK 1145, Ir.- Tur.

T. polium L., 1, 6.vii.2003, SK 1220. 3, 25.vi.2003, SK
1146.

Scutellaria orientalis L. subsp. pinnatifida Edmondson, 3,
21.vi.2003, SK 1082. 6, 21.vi.2003, SK 1085.

Phlomis pungens Willd. var. pungens, 3, 23.vi.2004, SK
1735.

P. armeniaca Willd., 3, 6.vi.2004, SK 1606. 7, 6.vi.2004 ,
SK 1611, Endemik, Ir.- Tur., LC.

P. sieheana Rech., 9, 20.vii.2004, SK 1819, Endemik, Ir.-
Tur., LC.

Lamium amplexicaule L., 1, 27.iii.2004, SK 1292. 6,
28.iv.2004, SK 1312, Avr.-Sib.

Wiedemannia orientalis Fisch.& Mey., 1, 1.vi.2003, SK
1046. 3, 1.vi.2003, SK 1044, Endemik, Ir.- Tur.,LC.

W. multifida (L.) Bentham, 1, 1.vi.2003, SK 1041. 6,
1.vi.2003, SK 1043, Ir.- Tur.

Marrubium parviflorum Fisch.& Mey. subsp. oligodon
(Boiss.) Seybold, 3, 25.vi.2003, SK 1152. 1, 20.vi.2004, SK
1643, LC.

M. trachyticum Boiss.,, 1, 25.vi.2003, SK 1135. 3,
21.vi.2003, SK 1093, NT.

Sideritislanata L., 1, 24.v.2003, SK 1036, D. Akd.

S. montana L. subsp. remota (d’Urv.) P.W. Ball ex
Heywood, 3, 6.vii.2003, SK 1207.

Stachys byzantina C.Koch, 3, 6.vii.2003, SK 1189. 9,
23.vi.2004, SK 1741.

S. woronowii (Schischkin ex Grossh.) R. Mill, 3, 6.vii.2003,
SK 1191. 6, 23.v.2004, SK 1493,

Nepeta congesta Fisch.& Mey var. congesta, 1, 8.viii.2003,
SK 1253. 3, 8.viii.2003, SK 1254, Endemik, LC.

Satureja hortensisL., 1, 10.x.2003, SK 1010.

Acinos rotundifolius Pers., 3, 6.vi.2004, SK 1586.
Thymus leucostamus Hausskn.& Velen. var. leucostamus,
1, 21.vi.2003, SK 1098. 3, 21.vii.2003, SK 1099. 6,
22.vii.2003, SK 1230, NT.

T. leucostamus var. argillaceus Jalas, 1, 25.vi.2003, SK
1147. 3, 16.v.2004, SK 1451, VU.

Ziziphoratenuior L., 1, 25.vi.2003, SK 1120.

Z. taurica Bieb. subsp. taurica, 1, 8.v.2004, SK 1397. 3,
1.vi.2004, SK 1574, Ir.- Tur.

Salvia wiedemannii Boiss., 1, 23.vi.2004, SK 1743. 3,
20.vi.2004, SK 1680, Endemik, Ir.- Tur., LC.

S. tchihatcheffii Boiss.& Heldr. ex Bentham, 3, 23.vi.2004,
SK 1744,

Endemik. D. Akd. Tehlike Kategorisi: LC

S. cryptantha Montbret & Aucher, 1, 22.vii.2003, SK 1224,
3, 23.v.2004, SK 1498, Endemik, Ir.- Tur., LC.

S. ceratophyllaL., 3, 23.v.2004, SK 1538, Ir.- Tur.

S. cyanescens Boiss.& Bal., 1, 20.vii.2004, SK 1805. 3,
20.vi.2004, SK 1668, Endemik, Ir.- Tur., LC.

S. virgata Jacq., 3, 25.vi.2003, SK 1157.

PLUMBAGINACEAE

Plumbago europaea L., 3, 23.v.2004, SK 1501. 6,
23.vi.2004, SK 1696, Avr.-Sib.

Acantholimon acer osum (Willd.) Boiss. var.
brachystachyum Boiss., 7, 20.vii.2004, SK 1815, Endemik,
Ir.- Tur., LC.

PLANTAGINACEAE
Plantago lanceolata L., 3, 23.vi.2004, SK 1756.

ARISTOLOCHIACEAE
Aristolochia maurorum L., 9, 23.vi.2004, SK 1748, Ir.-
Tur.

EUPHORBIACEAE

Andrachne telephioides L., 1, 6.vii.2003, SK 1188. 3,
1.vii.2003, SK 1177.

Euphorbia stricta L., 3, 23.v.2004, SK 1539. 7, 23.vi.2004,
SK 1757, Avr.-Sib.

E. helioscopia L., 3, 21.vi.2003, SK 1090.

E. falcata L. subsp. falcata var. falcata, 1, 10.10.2002, SK
1002.

E. macroclada Boiss., 1, 1.vii.2003, SK 1178., 3, 3.vii.2004,
SK 1775, Ir.- Tur.

ULMACEAE

Ulmus minor Miller subsp. minor, 1, 1.vi.2003, SK 1573.
3, 16.v.2004, SK 1449.

Celtistournefortii Lam., 3, 1.vi.2004, SK 1566.
MONOCOTYLEDONAE

LILIACEAE
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Allium paniculatum L. subsp. paniculatum, 3, 6.vii.2003,
SK 1215, Akd.

A. atroviolaceum Boiss., 3, 25.vi.2003, SK 1149.

A. scorodoprasum L. subsp. rotundum (L.) Stearn., 3,
21.vi.2003, SK 1089, Akd.

Ornithogalum narbonenseL., 3, 1.v.2004, SK 1366. Akd.,
LC.

Muscari neglectum Guss., 1, 1.vi.2004, SK 1332. 3,
1.v.2004, SK 1330, LC.

Bellevalia clusiana Griseb., 2, 23.v.2004, kayalik yamaglar,
SK 1516, Endemik, Ir.- Tur.

Hyacinthella micrantha (Boiss.) Chouard, 3, 25.iv.2003,
SK 1023, Endemik, Ir.- Tur., NT.

Gagea granattdllii (Parl.) Parl., 3, 6.ii.2003, SK 1017, Akd.
G. villosa (Bieb.) Parl. var. villosa, 1, 1.iii.2004, SK 1286. 3,
6.ii.2003, SK 1021.

Colchicum falcifolium Stapf, 3, 6.ii.2003, SK 1015. 6,
1.iii.2003, SK 1278, Ir.- Tur.

C. triphyllum G. Kunze, 3, 1.iii.2004, SK 1277, Akd.
Merendera attica (Spruner) Boiss. & Spruner, 1, 19.ii.2004,
SK 1275. 3, 19.ii.2004, SK 1273.

IRIDACEAE

Iris sari Schott ex Baker, 3, 1.vi.2003, SK 1035, Endemik,
Ir.- Tur., LC.

Crocus ancyrensis (Harbert.) Maw., 1, 19.ii.2004, SK 1271.
3, 6.ii.2003, SK 1014, Endemik, D. Akd., LC.

C. danfordiae Maw., 3, 19.iii.2004, SK 1272, Endemik,
LC.

Gladiolus atroviolaceus Boiss., 3, 1.v.2004, SK 1370, Ir.-
Tur.

CYPERACEAE
Scir poides holoschoenus (L.) Sojak., 1, 6.vi.2004, SK 1585.

GRAMINEAE (POACEAE)

Agropyron cristatum (L.) Gaertner subsp. pectinatum
(Bieb.) Tzvelev var. pectinatum, 3, 1.vii.2003, SK 1187.
Elymus hispidus (Opiz) Melderis subsp. barbulatus (Schur)
Melderis, 1, 23.vi.2004, SK 1719. 1, 23.vi.2004, SK 1722.
Eremopyrum bonaepartis (Sprengel) Nevski subsp.
bonaepartis, 3, 20.vi.2004, SK 1648, Ir.- Tur.

Amlyopyrum muticum (Boiss.) Eig var. muticum, 1,
23.vi.2004, SK 1714.

Aegilops markagrafii (Greuter) Hammer, 3, 6.vi.2004, SK
1583, D. Akd.

A. cylindrica Host, 1, 23.vi.2004, SK 1712, Ir.- Tur.

A. umbellata Zhukovsky subsp. umbellulata, 1, 16.v.2004,
SK 1464. 3, 6.vi.2004, SK 1623.1r.- Tur.

A. triuncialis L. subsp. triuncialis, 1, 21.vii.2003, SK
1107. 3, 1.vi.2004, SK 1568. 6, 23.vi.2004, SK 1710.

4. Sonuclar ve tartiyma

Biological Diversity and Conservation —4 /1 (2011) 25

A. biuncialis Vis., 3, 3.vii.2004, SK 1778.

Hordeum murinum L. subsp. glaucum (Steudel) Tzvelev,
3, 21.vi.2003, SK 1108

1, 23.vi.2004, SK 1713.

Taeniatherum caput-medusae (L.) Nevski subsp. asper
(Simonkai) Melderis, 3, 16.v.2004, SK 1462.

T. caput-medusae (L.) Nevski subsp. crinitum (Schreber)
Melderis, 6, 21.vi.2003, SK 1107. 1, 16.v.2004, SK 1467,
Ir.- Tur.

Bromus arvensis L. 1, 23.vi.2004, SK 1743. 3,
25.vi.2003, SK 1139, Ir.- Tur.

B. tectorum L., 1, 16.v.2004, SK 1454. 3, 16.v.2004, SK
1476. 6, 23.vi.2004, SK 1745.

B. japonicus Thunb. subsp. japonicus, 1, 22.vii.2003, SK
1239. 3, 1.vi.2004, SK 1556.

B. cappadocicus Boiss. & Bal. subsp. cappadocicus, 1,
22.vii.2003, SK 1239. 3, 1.vi.2004, SK 1556.

B. tomentellus Boiss., 3, 16.v.2004, SK 1474, Ir.- Tur.
Avena barbata Pott ex Link subsp. barbata, 1, 23.v.2004,
SK 1526. 3, 23.v.2004, SK 1528, Akd.

A. fatua L. var. fatua, 3, 22.vii.2003, SK 1240.

Koeleria cristata (L.) Pers. , 1, 25.vi.2004, SK 1141. 3,
23.v.2004, SK 1491. 6, 6.vi.1609, 1609.

Phleum pratenselL., 3, 1.vi.2004, SK 1563, Avr.-Sib.

P. exaratum Hochst. ex Griseb. subsp. exaratum, 1,
22.vii.2003, SK 1236. 3, 16.v.2004, SK 1472.

Festuca valesiaca Schleicher ex Gaudin, 1, 25.vi.2004, SK
1140.

Poa bulbosa L., 4, 24.vi.2003, SK 1030.

Echinaria capitata (L.)Desf., 3, 8.v.2004, SK 1415.

Melica persica Kunth subsp. inaequiglumis (Boiss.) Bor, 3,
6.vi.2004, SK 1594.

M. persica Kunth subsp. canescens (Regel) P.H.Davis, 3,
27.vi.2004, SK 1760

Stipa holosericea Trin.,, 1, 16.v.2004, SK 1471. 3,
25.vi.2003, SK 1138. 6, 16.v.2004, SK 1426.

S. arabica Trin& Rupr., 1, 16.v.2004, SK 1465, Ir.- Tur.

S. lessingiana Trin& Rupr., 3, 1.vii.2003, SK 1174.
Phragmites australis (Cav.) Trin. ex Steudel, 3, 16.v.2004,
SK 1463, Avr.-Sib.

Eragrostiscollina Trin., 3, 21.vi.2003, SK 1110.

Cynodon dactylon (L.) Pers. var. villosus Regel, 1,
25.vi.2003, SK 1158.

Pennisetum orientale L.C. M. Richard, 1, 6.vi.2004, SK
1617. 3, 1.vii.2003, SK 1185, Ir.- Tur.

Sorghum halepense (L.) Pers. var. halepense, 3,
23.vi.2004, SK 1726.

Chrysopogon gryllus (L.) Trin. subsp. gryllus, 1, 16.v.2004,
SK 1460. 3, 25.vi.2003, SK 1137. 6, 20.vii.2004, SK 1801.
Bothriochloa ischaemum (L.) Keng, 3, 23.vi.2004, SK
1709.

2003-2004 yillar1 arasinda vejetasyon donemlerinde yapilan arazi caligmalari sirasinda toplanan 6rneklerin
degerlendirilmesi sonucu 49 familya, 209 cins, tiir ve tiir alt1 seviyede ise 338 takson tespit edilmistir. Gymnospermae
bir takson, Angiospermae 337 takson ile temsil edilmektedir. Tespit edilen 338 taksondan 48’ i endemik olup endemizm
orani % 14,20’ dir. Caligma alani ile alana yakin diger ¢alisma alanlarinin endemizm oranlari Tablo 1’de verilmistir.
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Tablo 1. Calisma alani ile alana yakin diger caligma alanlarinin endemizm oranlari

Aragtirma Alanlar1
1 2 3
Endemik Takson Sayisi 48 85 65
Endemizm Oranlar1 (%) 14,20 27,15 15,4
Toplam Takson Sayisi 338 313 203

1. S. Karaman- Dua Tepe ve Cevresi Florasi
2. H. Turker- Ayas, Giidiil, Beypazar1 ve Polatli Arasinda Kalan Bolgenin Florasi (Tiirker, 1990)
3. S. Baskaraagag- Cile Dag1 (Polatl) Floras1 (Baskaraagag,1982)

Endemizm orani Tiirker’de (%27,15), S. Baskaraaga¢’ da (%15,4) ve alanimizda (%14,2)olarak goriilmektedir. Caligma
alaninda toplanan endemik bitkiler ve IUCN kategorileri Tablo 2’de verilmistir.

Tablo 2. Caligma alaninda toplanan endemik bitkiler ve IUCN kategorileri

TAKSON IUCN TAKSON IUCN TAKSON IUCN
Kat. Kat. Kat.
Delphinium venulosum LC Onobrychis armena LC Acanthus hirsutus LC
. . . . . Ajuga chamaepitys
Consolida raveyi LC Eryngium bithynicum LC NT

subsp. euphratica

Prangos meliocarpoides

Alyssum blepharocarpum NT . . LC Phlomis armeniaca LC
var. meliocarpoides

Gypsophila parva LC Bupleurum sulphureum | LC Phlomis sieheana LC

Bolanthus minuartioides LC Peu.ced.ar.zum LC Wiedemannia orientalis | LC
palimbioides

Paronychia condensata NT Crucianella disticha LC Nepeta congesta var. LC

congesta

Haplophyllum myrtifolium LC Helichrysum arenarium LC Salvia wiedemannii LC
subsp. aucheri

Hedysarum vulcanicum VU Ar.zthemls . LC Salvia tchihatcheffii LC
wiedemanniana :

Rhamnus thymifolius LC Cousinia halysensis LC Salvia cryptantha LC

Astragalus melanophrurius NT Crepis macropus LC Salvia cyanescens LC

o ) . Acantholimon acerosum
Astragalus strictispinis NT Crepis galaticus LC var. brachystachyum LC

Astragalus brachypterus LC Jurinea pontica LC Hyacinthella micrantha NT
Astragalus wiedemannianus | LC Moltkia aureua LC Iris sari LC
e Alkanna oreolata var. . .
Hedysarum candidissimum NT LC Bellevalia clusiana LC
oreolata

Astragalus lydius LC Verbascum.vulcamcum LC Crocus ancyrensis LC
var. vulcanicum

Trigonella cretica NT Linaria corifolia LC Crocus danfordiae LC

Calisma alani sinirlart i¢inde tarim alanlarmin bulunmasi ve kontrolsiiz agaglandirma yapilmasi ekolojinin
bozulmasima sebep olmustur. Bu etkenler endemizm oraninin diismesi yani sira mevcut floranin da bozulmasina neden
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olmaktadir. Arastirma alanindan tespit edilen taksonlardan fitocografik bolgesi bilinenlerin 95°i fran-Turan (%27,94),
26’s1 Akdeniz (%7,65) ve 8” i Avrupa- Sibirya (%2,35) kokenlidir. 211 taksonun (%62,06) Tirkiye Florasi” nda hangi
fitocografik bolge elementi oldugu belirtilmemistir.

Tablo 3. Calisma alanina ait fitocografik bolge elementlerinin yakin bolgedeki calismalar ile karsilastirilmasi (%)

Arastirma Alanlar1
1 2 3
[ran-Turan 27,81 36,42 23,4
Akdeniz 7,69 8,94 7,3
Avrupa-Sibirya 237 7.01 292
Belirlenemeyenler  veya
cok bdlgeli olanlar 62,13 12,77 67.1

Tablo 3’ de goriildigi iizere alana yakin yerlerde yapilan diger calismalarla kiyaslandiginda Iran-Turan
kokenli bitkilerin ¢ogunlukta oldugu goriilmektedir. Zaten ¢alisma alaninin tamam Iran-Turan fitocografik bolgesi
sinirlari i¢indedir.

Caligma alaninda en ¢ok cins igeren ilk 10 familya sunlardir: Compositae (31), Gramineae (23), Cruciferae
(15), Labiatae (15), Umbelliferae (14), Leguminosae (13), Boraginaceae (10), Liliaceae (8), Ranunculaceae (6) ve
Caryophyllaceae (6)’dir. (Tablo 4). Tiirkiye Florasinda ise en c¢ok cins igeren familyalar sirasiyla Gramineae,
Compositae ve Umbelliferae' dir.

Tablo 4. En ¢ok cins i¢eren 10 familya ve oranlari (%)

Familya Cins Sayisi Toplam Cins Sayisina Orani ( %)
Compositae 31 14,83
Gramineae 23 11,00
Cruciferae 15 7,18
Labiatae 15 7,18
Umbelliferae 14 6,70
Leguminosae 13 6,22
Boraginaceae 10 4,78
Liliaceae 8 3,83
Ranunculaceae 6 2,87
Caryophyllaceae 6 2,87

En fazla taksonla temsil edilen ilk bes cins Tablo 5’de verilmistir.

Tablo 5.Tiir ve tiir alt1 seviyede en ¢ok takson igeren cinsler ve oranlari (%)

Cins Takson Sayisi Toplam Tiir Sayisina Orani (%)
Astragalus 10 2,96
Centaurea 8 2,37
Alyssum 7 2,07
Trigonella 6 1,77
Salvia 6 1.77

Tiirkiye Florasi’na gore tiir sayis1 bakimindan zengin familyalar Compositae, Leguminosae, Labiatae,
Cruciferae, Gramineae’dir. Tablo 6’da goriildiigii gibi ¢alisma alaninda en fazla tiir ve tiir alti taksonu Compositae (49),
Gramineae (37), Leguminosae (31), Labiatae (31), Cruciferae (22), Umbelliferae (16), Boraginaceae (15),
Ranunculaceae (12), Caryophyllaceae (12), Liliaceae (12) familyalaridir. Geriye kalan 101 takson ise diger familyalara
aittir. Tiirkiye Florasi’nda en cok tiir igeren familya Compositae’dir. Bu familya {iyelerinin ekolojik toleranslart genis
oldugu icin degisik ekolojik ortamda kolay yetisebilir. Bir¢ok calismada bu familya ilk siralarda yer alir. Dolayisiyla bu
familyanin alanimizda en fazla taksonla tespit edilmesi dogaldir. Compositae familyas1 Tiirker ve Baskaraagac’in
calismalarinda ikinci siradadir. Leguminosae familyas1 Tiirker ve Bagkaraaga¢’ in caligmalarinda birinci sirada yer
almaktadir. Gramineae familyasi Tiirker’in ¢aligmasinda ii¢ilincii sirada, Baskaraaga¢’ in ¢alismasinda dérdiincii sirada
yer almaktadir.
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Tablo 6. Calisma alaninda tiir sayis1 bakimindan zengin olan familyalarin ¢evredeki ¢caligmalarla karsilastirilmasi

Aragtirma Alanlari
1 2 3

Familyalar TSaal;sgln % -I;aal;jgln % Ts?::;n %

Compositae 49 14,50 40 12,77 53 12,5
Gramineae 37 10,95 34 10,86 27 6,4
Leguminosae 33 9,76 42 13,42 59 13,9
Labiatae 31 9,17 30 9,58 46 10,9
Cruciferae 22 6,51 21 6,7 15 3,6
Umbelliferae 16 4,73 15 4,79 16 3,7
Boraginaceae 15 4,44 16 511 16 3,7
Ranunculaceae 12 3,55 8 2,56 14 3,3
Liliaceae 12 3,55 17 5,43 16 3,7
Caryophyllaceae 11 3,25 9 2,88 10 2,37

Tiirkiye Floras1” na gore en fazla cins igeren ilk 10 familya Gramineae, Compositae, Umbelliferae, Cruciferae,
Leguminosae, Labiatae, Caryophyllaceae, Boraginaceae, Liliaceae ve Rosaceae’ dir. Tablo 7’de de goriildiigii gibi
calisma alaninda ilk ii¢ sirada Compositae, Gramineae ve Cruciferae familyalar1 yer almaktadir. Compositae familyasi
Tiirker ve Baskaraaga¢’in ¢aligmalarinda da birinci siradadir.

Tablo 7. Calisma alaninda cins sayisi1 bakimindan zengin olan familyalarin ¢evredeki ¢aligmalarla kargilagtiritlmasi

Arastirma Alanlar1
1 2 3

Familyalar ;‘;1581 % sca:}rf];l % scal}rf]; %
Compositae 31 14,83 21 12,07 27 11,49
Gramineae 23 11,00 20 11,49 22 9,36
Cruciferae 15 7,18 15 8,62 10 4,26
Labiatae 15 7,18 15 8,62 17 7,23
Umbelliferae 14 6,70 12 6,90 13 5,563
Leguminosae 13 6,22 13 7,47 18 7,66
Boraginaceae 10 4,78 9 5,17 10 4,26
Liliaceae 8 3,83 7 4,02 6 2,55
Ranunculaceae 6 2,87 5 2,87 4 1,7
Caryophyllaceae |6 2,87 9 5,17 7 2,98

Calisma alanindan toplanan bazi tiirler Tiirkiye’deki genel yayilislar1 bulunduklari habitatlar, Flora of
Turkey’de belirtilen 6zelliklerle olan farkliliklari agisindan ilgingtir. Bu tiirler ve 6zellikleri sunlardir:

Alandan toplanan Alcea pallida Waldst.& Kit. tirl petal ve epikaliks boyunun florada belirtilen uzunluklardan
kisa olmasi1 sebebiyle farklilik gostermektedir. Tiirkiye Flora’sinda petal boyu 40 mm’ den fazla olarak belirtilirken,
1821 nolu 6rnegimizin petal boyu 25 mm’dir. Ayrica Tiirkiye Flora’sinda epikaliks kaliks boyunun yarisindan fazla
olarak belirtilirken, ayn1 6rnegimizde epikaliks, kaliks boyunun yaris1 kadardir.

Astragalus ha mosus L. tiri Tirkiye Florasi’nda goévdede bifurcate tiiylii olarak belirtilirken, 1753 nolu
ornegimizin gdvdesinde basit tiiyler bulunmaktadir.

Astragalus ox yglottis Stev. tiirii Tirkiye Florasi’nda yaprakgiklarin iist kisimlar: tiiysiiz olarak belirtilirken,
1588 nolu drnegimizde yaprakgiklarin iist kisimlari sik olmayan basit tiiylidiir.

Alcea heldreichii (Boiss.) Boiss. Akdeniz’ den yayilis gosterirken B4 karesinde ve alanimizda da bulunmasi
kesintili yayilisa ornek gosterilebilir.
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Calisma alanima yakin bir bolgeden Y. Akman, T. Ekim ve O. Ketenoglu’nun yapmis olduklar1 Polatli Acikir
Alanindaki Dogal Meralarin Bitki Sosyolojisi Yoniinden Arastirilmasi (Akman, Ekim, Ketenoglu, 1990) isimli
caligmada belirtilen 6 bitki birliginin karakteristik tiirlerinin bilyiikk bir kismi alanimizdan da toplanmustir. Salvia
widemannii, S. cryptantha,, Gypsophila p arva, Asperula stricta, M alabaila s ecacul, Anthemis widemanniana, N epeta
congesta, Consolida raveyi, Artemisia santonicum, Stipa holosericea, Acantholimon acerosum, Fumana procumbens,
Vinca herbacea, A lyssum s ibiricum, T hymus [ eucostamus Var. leucostamus, B romus t omentellus, F estuca v alesiaca,
Stipa lessingiana, Haplophyllum myrtifolii, Genista sesilifolia bunlar arasinda yer alir.

Tesekkdr
Bu caligmay1 destekleyen TEMAVakfi’na tesekkiir ederiz.
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Abstract

In this study, the utilization of the plants by the local people in Kars and surrounding villages were
investigated. Despite the difficulty of the transportation to the villages, interviews were carried out face-to-face with the
community. At the end of the field studies, 95 taxa included in 32 families, which are actually used, were recorded. The
utilization of the plants was divided into three categories; as drug, food and for other purposes. The scientific names of
the plants, local names, families, usable parts and forms of utilization were listed alphabetically in the tables.

Key words: Ethnobotany, Kars province, Turkey

*

TUrkiye' nin dogusu Kars’dan bir etnobotanik ¢calisma

Ozet

Bu aragtirma Kars ve g¢evresindeki koylerde bitkilerin halk arasindaki kullanimlarini saptamak amaciyla
yapilmistir. Kdylere ulasim zor olmasina ragmen, goriismeler yore halki ile ylizyiize roportaj seklinde yapilmustir.
Yapilan arazi g¢aligmalart sonucu 32 familyaya ait kullanimi olan toplam 95 takson kaydedilmistir. Bitkilerin
kullanimlar, ilag, gida ve diger kullanimlar olmak iizere 3 kategoride toplanmustir. Tablolarda bitkilerin bilimsel adlart,
yoresel adlari, familyalari, kullanilan kisimlar1 ve kullanim sekilleri bilimsel adlarina gore alfabetik olarak verilmistir.

Anahtar kelimeler: Etnobotanik, Kars ¢evresi, Tlrkiye
1. Introduction

Turkey is rich in flora and approximately 10.000 varieties of plants are growing naturally (Davis et al., 1965-
85; 1988; Giiner et al., 2000; Ozhatay and Kiltiir 2006; Ozhatay et al. 2009). Local people are using the plants those are
growing naturally in proximity for many different purposes. The studies performed in recent years exhibit the
considerable importance of the utilization of the plants by the local people (Baytop, 1999; Sezik et al., 1992; Ertug,
2000; Simsek et al., 2002; Tiirkan et al., 2006; Kiiltiir, 2007; 2008; Kiiltlir and Sami, 2009; Yiicel et. al., 2010; Koyuncu
et al., 2010; Cansaran and Kaya, 2010). These researchers denote that approximately 500 plants are used for medical
purposes in Turkey. There are some ethnobotanical studies implemented in this region previously (Zeybek, 1960;
Ozturk and Ozgelik, 1991; Baytop, 1988; Altan et al., 1999). Akgll (2008) investigated the local names and
ethnobotanic properties of some wild plants growing in Cildir (Ardahan) and around. The study includes the local
names of 65 species and their utilization by the community. The plants used by the people are changing according to the
regions. As emphasized by Akgul (2008), the same plant could have different local names and different ways of usage
in different regions, provinces, towns even in villages.
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There is no study performed in that area of research before about the local names and ethnobotanical properties
of the plants. The purpose of this study is to determine the local and Latin names, the parts used, forms and purposes of
utilization of the plants used by local people in Kars province.

2. Materials and methods

The study is executed in March-October in the years of 2007-2009, the seasons when the plants are in bloom
and fruit bearing in Kars and surrounding villages. Kars is located in Northeast of East Anatolia region of Turkey.
Surface area is 9,442 km? and population is 312,205 (according to the address-based census of 2007). There are 7
towns, 10 municipalities and 384 villages within the limits of Kars Province. The elevation of Kars from sea level is
approximately 2000 m and a vast majority of the land consists of plateaus and upland meadows. The most outstanding
heights of this province are Allahuekber Mountains, Kisir Mountain, Akbaba Mountain, Aladag Mountain and Asagi
Mountain. Aras and Arpacay rivers are running through the lands of the province and flowing into Caspian Sea. The
highest temperature throughout the year is 35.4 °C, and the lowest -33.1 °C. Kars mainly has a continental climate.
Winters are dry and summers are rainy, the temperature drops to -39 °C in winter (http://tr.wikipedia.org/wiki/Kars).
The snow-covered days of the year are more than 120. The main difference of this province comparing with the other
eastern provinces is that summer is the rainiest season. Natural vegetation is steppe because of the severe climate
conditions. The forests are spreading to the heights of the mountains. Sarikamis Forests are examples of that. Cildir
Lake, Allahuekber Mountains and Sarikamis Forests are the important vegetation areas specified within the province
limits (Ozhatay et al., 2003). The high lands covered with upland meadows lead the local community to the custom of
transhumance. This old tradition is still carried on. Transhumance and the rich variety of the plants caused the local
people being more familiar with the plants and they used the plants even to cure animals. In addition, as result of very
cold, snowy and long winters, some persons known as traditional healers emerged in every village.

In this study, 33 villages of Kars were visited and interviews were performed with 33 persons in total. The
ages, gender, occupation, educational level and location numbers of the interviewees were shown in Table 1.The
identification of the plant species those determined to be in use was based on “Flora of Turkey and East Aegean
Islands” (Davis, 1965-1985; 1988; Giliner et al., 2000). The plant samples identified are kept in Kafkas University,
Faculty of Science and Letters, Biology Department.
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Figure 1. The Map of Kars Province, Location in Turkey and the numbers of the villages where the study was
performed (The numbers representing each village was shown in Table 1).
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Table 1. The features of the people participated in the study and their residences

Age Gender Occupation Educational Date Name of thevillage L ocation
qualification Number

72 Woman House wife Non literate 26.06.2006 Sulakbahge 1

62 Woman House wife Literate 17.07.2006 Yerlikavak 2

75 Men Retired Primary school 23.07.2006 ibis 3

69 Woman House wife Literate 24.07.2006 Kayaddven 4

70 Woman House wife Primary school 27.07.2006 Bozyigit 5

58 Woman House wife Non literate 26.05.2007 Aydingiin 6
19.09.2007

49 Woman House wife Primary school 01.06.2007 Bogatepe 7

74 Woman House wife Non literate 02.06.2007 Tuygun 8

70 Woman House wife Non literate 03.06.2007 Kagizman 9

75 Woman House wife Non literate 15.07.2007 Sartkamig 10

54 Woman House wife Primary school 10.06.2007 Akkaz plateau 11
09.10.2007

68 Woman House wife Non literate 27.07.2007 Bozat 12

62 Woman House wife Non literate 20.10.2007 Kars 13

59 Woman House wife Primary school 09.08.2007 Atakdy 14

56 Men Farmer High school 12.10.2007 Susuz 15

70 Woman House wife Middle school 16.03.2008 Kuyucuk 16
29.07.2008

62 Woman House wife Primary school 13.04.2008 Kars (Merkez) 17
01.09.2008

52 Woman House wife Middle school 26.05.2008 Pasagayiri 18
17.08.2008

61 Woman House wife Primary school 05.04.2008 Esmecayir 19
11.08.2008

62 Men Retired High school 06.03.2008 Esenkir 20
18.07.2008

60 Woman Biyolog University 22.05.2008 Camyaz1 21
05.09.2008

79 Woman House wife Non literate 28.05.2008 Bagkdy 22
08.10.2008

68 Woman House wife Non literate 24.05.2008 Kars (Merkez) 23

62 Woman House wife Non literate 21.04.2008 Kéroglu 24
08.08.2008

84 Woman House wife Non literate 08.08.2008 Altinbulak 25

23 Men Teacher University 08.08.2008 Parmaklidere 26

65 Woman House wife Non literate 05.05.2008 Bocuklu 27

95 Woman House wife Non literate 09.08.2008

47 Woman House wife Literate 10.08.2008 Digor 28

57 Woman House wife Non literate 10.08.2008 Diizgegit plateau 29

58 Men Mukhtar Primary school 19.09.2008 Yavuzlar 30

92 Woman House wife Non literate 20.09.2008 Kagizman 31

75 Woman House wife Primary school 20.09.2008 Gurbuzler 32

76 Men Retired Primary school 20.09.2008 Ciplaklt 33

3. Results

_ The height of Kars, the area of study and its vicinity is changing from 800 m (Kagizman) to 2500 m (Tuygun,
Ibis). The varieties of plants are substantially abundant because of the transitional zone located between Euro-Siberian
and Iran-Turan phytogeographical regions. In Kars province and its vicinity, 95 taxa included in 32 families, which are
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actually used by the community, were specified in this study and the results obtained were shown in Tables 2, 3 and 4.
The herbarium numbers of the plants were shown under their Latin names.

Table 2. Plant used as a food in Kars province

Species and Family Voucher Local name Village Part used Usage form References

number number (Akgdl, )
Alliaria petiolata 868 Dida 21 Stems Cooked
(M. Bieb.) Cavara & Grande
(Cruciferae) e
Allium dictyoprasum 546,892 Sirmo 11,23 Stems Fresh
C. A. Mey. Ex Kunth Bulbs
(Liliceae) e
Amaranthus retrosa L. 188,234,522, Unluca Pancar 1,458,9, Leaves Roasted, Salad,
(Amarantaceae) 537,571, 14,22 Stems Fresh e

873
Artemisia absinthium L. 588 Stpirge Otu 15 Stems Fresh
(Compositae) e
Astragalus cicer L. 882 Yonca 22 Flowers Fresh Kara yonca
(Leguminosae) Feed animals
Anthriscus cerefolium 189, Kimi 1,2,4,6,89 All plant Make soup
(L.) Hoffm. 209,233,511,52 15, 22 parts
(Umbelliferae) 3,63658981 e
Bellevalia sarmatica 547,833 Kir Cigegi 11,18 Bulbs, Fresh
(Pall. Ex Georgi) Woronow Flowers e
(Liliaceae)
Capsella bursa-pastoris 832,858 Acigict 18,20 Stems Fresh Stems
(L.) Medic Fresh
(Cruciferae)
Caltha polypetala Hochst. 190, Lilipar, 1,24,9 All plant Roasted, Soup Mayis ¢icegi, All
(Ranunculaceae) 208,232,534 Bizbizik parts plant parts,

Cooked
Cholcicum szovitsii Fisch. et Mey. 215,524,533, Kardelen 5,8,9, 30 Bulbs Fresh (Children) Imambas1
(Liliaceae) 1058 Bulbs
Fresh

Chenopodium album L. 538, 817,880 Kazayagi 10,16, 18,  All plant Pickle & Cooked Fruits
(Chenopodiceae) 22 parts Fresh
Crataegus pontica K.Koch 570 Risok 14 Fruits Fresh
(Rosaceae) e
Echinops pungens Trautv. 996 Topuz 25 Flowers Fresh Flowers
var. pungens Fresh
(Compositae)
Eryngium billardieri Del. 557,831 Su Dikeni 12,18 Stems Fresh
(Umbelliferae) e
Ferula orientalis L. 218,231,525,10  Caksir (Casir) 3,4,8,25, Leaves Make Spices and
(Umbelliferae) 04,1078 33 Stems Pickle, Fresh ~ —-mmeeee-
Heracleum antiasiaticum Manden. 516,830 Kangal 7,18 Stems Stems
(Umbelliferae) e
Heracleum pastinacifolium 869,879 Kabalak, 21,22 Roods Fresh
C. Koch. Devetabam e
(Umbelliferae)
Heracleum trachyloma L. 229-B Kekire 5 Stems Fresh, Make
(Umbelliferae) Pickle e
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Table 2. (devam)

Lathyrus rotundifolius subsp.
miniatus (Bieb. Ex Stev.) Davis
(Leguminosae)

Lathyrus tuberosus L.
(Leguminosae)

Lepidium vesicarium L.
(Cruciferae)

Malabaila dasyantha (C. Koch)
Grossh
(Umbelliferae)

Malva neglecta Wallr.
(Malvaceae)

Mentha longifolia L.
subsp. longifolia
(Labiatae)

Papaver orientale L.
(Papaveraceae)

Pastinaca armena Fisch. & Mey
(Umbelliferae)

Plantago major L.
(Plantaginaceae)

Polygonum bistorta L.
(Polygonaceae)

Polygonum cognatum Maissn.
(Polygonaceae)

Potentilla anserina L.
(Rosaceae)

Ranunculus caucasicus
Bieb.

(Ranunculaceae)
Rheum ribes L.
(Polygonaceae)

Rosa pimpinellifolia L.
(Rosaceae)

Rubus caesius L.
(Rosaceae)

Rumex crispus L.
(Polygonaceae)

Rumex patientia L.
(Polygonaceae)

Salvia ceratopylla L
(Labiatae)

Sedum telephium L.
(Crassulaceae)

Sinapis arvensis L.
(Cruciferae)

Taraxacum bessarabicum
(Hornem.) Hand.-Mazz.
(Compositae)

219

191,539,558,81
6

239-A

192,207,230,53
2,540,

814
556,844,857,87
8,897,1005,101
5,1032,
1035,1056,
1060,1072

206,220,877,
1008

512,816,1011

856

193,205,513,89
6,1064

221,569

194,204,222,22
9,845,870,876,1
034,1079

903

195,203,223,81
5

531,568,1055

224,567,871,87
5

1051

202,560,566,10
10

196,201,872,89
5,1057

814,829

225

541,559

1009

Hatun Parmag:

Kos Koz

Patpatik

Kelemen Kegcir

Ebem Kiimeci,
Dolluk, Duye
Taban1

Yarpuz

Hashasg

Kelemen-kesir

Bag Yapragi,
Pelhavis

Cayir Evelegi

Madimak, Kus
Ekmegi

Aslan Kecesi

May1s Cigegi

Isgin

Siyah Kusg
Burnu

Bogiirtlen

Kuzu Kulagi
Dirso

Evelik

Okiiz Pogiigii
Camis Kulag:
Hardal Otu

Sirtalik

3,5

1,10,12,16

1,2,4,9,10,
16

12,19,20,
22,24,25,
26,27,28,
30,31,32

2,3,22,25

6,16,26

20

1,2,5,6,24,
31

3,14,17,

1,2,3,4,19,
21,
22,27,33
25

1,3,5,16

9,14,30

3,14,18,
21,22

29

2,13,26,

1,2,21,
24,27,30

16,18

2,3

10,12

26

Leaves
Stems

Tubers

Seeds

Leaves
Stems

Leaves

Leaves
Stems

Seeds

Stems

Leaves

Flowers
Stems

All plant
parts

All plant
parts

Flowers

Stems

Fruits

Fruits

Leaves
Stems

Leaves

Stems

Leaves

Stems

Leaves
Stems

Fresh

Fruits,
Robbed Fruits

Infusion

Roasted ,Make
Soup and Pickle

Cooked or Fresh

Dried and Make
Spices or salad

Seeds

Fresh

Cooked

Dried and Make
Soup, Decoction

Roasted , Soup
and Salad, Fresh

Cooked

Soup, Jam, Dried
and Make Spices

Fresh, Root
Boiling
Jam and
Decoction

Tea and Fresh

Fresh

Roasted, Soup,
Fresh

Fresh

Fresh

Fresh

Salad and Fresh

Keci memesi
Leaves
Stems

Fresh

Gortgort,
Gorgodan
Leaves

Fresh or maka
soup

Leaves

salad

Soup and Salad
Fresh

Leaves
Roasted, Soup,
Fresh
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Tragopogon pratensis L.
(Compositae)

Trifolium ocreleucum Huds.
(Leguminosae)

Tragopogon buphtalmoides
(Dc.) Boiss.
(Compositae)

Urtica dioica L.
(Urticaceae)

Vicia canescens Lab
(Leguminosae)

197,200,226,85
5,873
247-A,567

542

198,199,227,22
8,515,
846,526,530,87
4

828

Yemlik

Tut

Mircalik

Isirgan

Kallar

1,2,3,5,20,

21

5,13

1,234,738
9,19,21

18

All plant
parts
Flowers

Roods

Leaves
Stems

Fruits

Fresh, Pickle

Fresh

Fresh

Roasted , Soup

Fresh

Cincar
Leaves
Stems
Roasted , Soup

Village numbers: 1. Sulakbahge, 2. Yerlikavak, 3. Ibis, 4. Kayadoven, 5. Bozyigit, 6. Aydingiin, 7. Bogatepe, 8. Tuygun, 9. Kagizman,
10. Sarikamis, 11. Akkaz plateau, 12. Bozat, 13. Kars, 14. Atakdy, 15. Susuz, 16. Kuyucuk, 17. Kars (Merkez), 18 Pasacayir1, 19. Egsmecayir, 20.
Kagizman, 21. Sarikamus, 22. Gobelbakan, 23. Kars (Merkez), 24. Koroglu, 25. Altinbulak, 26. Parmaklidere, 27. Bociiklii, 28. Digor, 29. Diizgegit
plateau, 30. Yavuzlar, 31. Kagizman, 32. Giirbiizler, 33. Ciplakli.

Table 3. Plants used for medicinal propose in Kars province

Plant botanical name Voucher Local Village Part used Usage form Uses References

(Families) number name number (Akagdl, )

Ajuga orientalis L. 1042, Mayasil otu 29,33 All parts Dried and Hemorrhoids

(Labiatae) 1080 Decoction e

Achillea millef  olium L. 854,890 Hipkesti 20,23 All parts Decoction Toothache and  Hirpkesti

subsp. millefolium pains Flowers

(Compositae) Decoction

Stomachache,

Ajuga o rientalis L. with 212,246, Mayasil otu and  1,2,4,5, Flowers Decoction Hemorrhoids, ~  -------

Mentha longifolium L. subsp. 247,566, Yarpuz 13,24,33 stems with pains, bloody,

longifolium 587, eczema

(Labiatae) 898,1082

Alcea hohenackeri (Boiss. et 245, 551, Gl hatmi, Hiro  4,11,25 Leaves Decoction uretic, kidneyache

Huet.) Boiss 994 Flowers withmilk e

(Malvaceae)

Alliaria p etiolata (M. Bieb.) 861-B Dida 21 Stems Decoction Tension

Cavara& Grande e

(Cruciferae)

Amarathus retrosa L. 544,823, Unluca 10,17, 22 Leaves Decoction Hepatitis and

(Amarathaceae) 888 inflammation =~ -------

Anemone albana Stev. subsp. 244 Sinlizit otu 4 Base Leaves Headache &

armena leaves grounds and sinusitis = -------

(Ranunculaceae) extracts

Anethum graveolens L. 179 Dere otu 1 All parts, Decoction Gastritis,

(Umbelliferae) seeds hemorrhoids &  -------
stomach disease

Artemisia absinthium L. 586, Yavsan out, 4,15,24, Leaves, Decoction Diabetes, Parlakot, bitotu

(Compositae) 897,1023 mide otu 26 stems Stomachache, Leaves, stems
Inflammation. Asthma

Anthemis cotula L. 213,243,5 Papatya 4,3,11,252  Stems Decoction Cold, cough &

(Compositae) 52,995,10 6,27,32 leaves Diuretic -

21,1026,1 flowers Intestineache,
075 Diabetes,

Astragalus fragrans Willd. 180 Geven 1 Leaves Decoction Stomach

(Leguminosae) roots with honey inflamation, -
tension, pain
stopper,
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Table 3. (devam)

Astragalus micr
Willd.
(Leguminosae)

ocephalus

Carduus adpressus C.A.Mey.
(Compositae)

Caltha polypetala Hochst.
( Ranunculaceae)

Centaurea depressa Bieb.
(Compositae)

Cephalaria gigantea (Ledeb.)
Bobrov
(Dipsacaceae)

mCucurbita pepo L.
(Cucurbitaceae)

mCerasus vulgaris (L.) Mil
(Rosaceae)

Eryngium billardieri Del.
(Umbelliferae)

Euphorbia m acroclada
Boiss.

(Euphorbiaceae)

Ferula orientalis L.
(Umbelliferae)

Filipendula vulgaris Moench.
(Rosaceae)

Fumaria officinalis L.
(Fumariaceae)

Gentiana gelida Bieb
(Gentianaceae)

Helichrysum a renarium (L.)
Moench subsp. rubicundum
( Compositae)

Helianthus tuberosum L.
(Compositae)

838

1019

242,
584,853,
861

517

241,1082

852

570-B

837

996

572,813,
843,999

181

862

998

518

573

Geven

Deve dikeni

Lilipar

Ogul otu

Kanteper

Kabak

Visne Sap1

Su dikeni

Sirtalik

Caksir, Cehgir

Emen kémenci

Sahtere

No name

Altin otu

Yer elmasi

18

26

4,15, 20,
21

4,33

20

14

18

25

14,16, 19,
25

21

25

14

Stems

Flowers

Flowers

Leaves

Flowers

Stalk

Fruit
stalk

Stems

Stems

All plants

Leaves

All parts

Stems
Flowers

Flowers
Leaves
Stems

Stems

Plant’s  oil
make cream
for lessions

Dried
flowers

Make soup
or Decoction

Decoction
Decoction
The stem is
burned, its
ash  rubbed
on the
diseased
part, waited
to dry.
Infusion
Eaten
Stems
extract
Cook in
boiling water
and  eaten,
infusion
Decoction,
extacts make
dough  for
lessions
Boil the
plant and
drink its

water or sat
onit.

Dried and
Decoction

Decoction

Fresh

Dermoy in
animals

a kind of
ringworm
Prevents hair loss.

Internal organs
hemorrhoids,
Lung disease,

cardiac, Asthma,
expectoration

Cold, uretic,
menstruation
regulator,
Rheumatism, lung
diseases, cardiac
diseases

Dermoy

Kidney
Diuretic

stones,

Kidneyache

Wounds Sitliice

Plant
Toothache

Diabetes and
tension

Lesions,
carbuncle,
discharge

Hemorrhoids

Bronchitis, uretic

Diuretic

Diabetes
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Helichrysum p licatum DC.
subsp. plicatum
(Compositae)

Heracleum tr
Fisch. et Mey
(Umbelliferae)

achyloma

Heracleum pastinacifolium C
Koch subsp.

transcaucasicum (Manden.)
PH Davis

(Umbelliferae)

Hypericum perforatum L.
(Guttiferae)

Hyoscyamus niger L.
(Solanaceae)

Juniperus oxycedrus L.
(Cupressaceae)

Lathyrus tuberosus L.
(Leguminosae)

Lepidium vesicarium L.
(Cruciferae)

Malva neglecta Wallr.
(Malvaceae)

Malva neglecta Wallr.
(Malvaceae)

Marrubium c
Desr.
(Labiatae)

atariifolium

Melilotus o fficinalis  (L.)
Lam.
(Leguminosae)

Mentha longifolia L.
Ssp. longifola
(Labiatae)

Morchella es
Pers.
(Morchellaceae)

culenta  (L.)

Papaver orientale L.
(Papaveraceae)

851,1000

248

574,889

1027,1038

1043,1072

182,1045

583

565,1044

240,
824,836,
850,893,
997,1020,
1030,1061
,1071

575

528

887

239,886,
1018

550

582,1013

Olmez sarigicek

Kekire

Kabalak

Gevrik,
kamtoran

Deli patpat

Ardig

Koskoz

Patpatik

Ebem kdmenci,
Dolluk, toltolik

Diiye tabani

Boz ot — aci1 ot

Kaymak ¢icegi

Yarpuz, yarbuz,
punk

ilag mantart

Haghag tohumu

20,25

14,22

27,28

29,32

1,29

15

13,29

4,17,18,
20,24,25,2
6,27,31,32

14

9,30

22

4,22,26

11

15,26

All parts

Stems

Leaves

All parts

Roods

Fruits

Leaves

All parts

Stems
Leaves
seeds

Leaves

All parts

Leaves
Stems
Flowers

Leaves
Stems

All parts

Seeds
Leaves,
stems

Decoction

eat fresh,
make pickle

Wrapping

Fresh,
Decoction

Fresh

Decoction
with  Urtica
sp. &
Petroselinum
crispum
Cook as a
meal

Decoction

Decoction or
with
Plantago
major leaves

Fresh leaves
wrapping

Decoction

Decoction
drink a glass
once a day.

Infusion with
Camelia
sinensis,
have
dried
Fresh or
dried

bath,

Seeds  roast
with allium
and  rushed
sourcherry,
drink before
meal.

Rheumatism,
jaundice,
intestine

clean

Stomach disease

Rheumatism

Hemostatic, pains
and stomachache,

Inflammation

Rheumatism,
constipation

Diabetes

kidney and liver
disease

Gastritis &

stomach disease,
Hemorrhoids
Tonsillitis, kidney,
burn, pain

Rheumatism

Kidney &
menstruation
regulator

Kidney stones

Asthma, stomach
disease,

Hemorrhoids

To control
immunity

Cold and ache

Yayla  ¢icegi,
sart cigek,
flowers
Decoction
kidney disease

Leaves
Rheumatism

Asthma,
cardiac diseases

Leaves Stems

for Cold
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Table 3. (devam)

Pinus sylvestris L. 183 Cam 1 Coat Decoction, Toothache,
(Pinaceae) Leaves make cream lessions, gastritis,  -------
cone expectoration
Plantago major L. 510,576, Bag  yapragi, 6,14,17, All parts Decoction Stomachache and Leaves
(Plantaginaceae) 825,843, pelhavis 19,20,21, with  sugar toothache Put fresh leaves
849,863,8 24,27,30, and  Fresh inflammation, above wounds
96,1029, 31, Put  leaves hemostatic
1054, above
1062 wounds
Polygonum bistorta L. 214,564, Kus  ekmegi, 3,13,21, Flowers Dried and Stomachache,
(Polygonaceae) 864,885, Cayir evelegi, 22,27 Stems make soap, discharge, tension,  -------
1029 decoction inflammation
Potentilla anserina L. 1001,1047  Aslan kecesi 25,29 All parts Decoction Headache &
(Rosaceae) migren e
Ranunculus ¢ aucasicus 249 Sar1 ¢igek 5 Aerial Fresh leaves Rheumatism,
Bieb. parts burn, blain -
( Ranunculaceae)
Rheum ribes L. 529,549, Isgin, Ribis 9,11,17 Stems Eat fresh,  Diabetes,
(Polygonaceae) 826 Roots root boiling kollesterol, kidney
and Stomach  -------
disease
Rosa canina L. 184,835, Kus burnu, 1,18,24, Roots Infusion Cold and cough, Fruits make
(Rosaceae) 892,1046 gelin gobegi 29 Leaves Asthma, Jam,
Stems intestineache Gastritis &
Fruits stomach disease
Rosa pimpinellifolia L. 215,577 Siyah kug burnu 3,14 Fruits Jam and  Bellyache, cold. Decoction Cold
( Rosaceae) decoction and cough,
Rubus caesius L. 1049 Bogiirtlen 29 Leaves Infusion Antioxsidant
(Rosaceae) Flowers e
Rumex patientia L. 211,216, Evelek, evelik 2,3,7,8, Leaves Decoction Cold, tonsillitis, Decoction
(Polygonaceae) 518,521, 12,18,22,2 and make cough Intestineache,
555,834, 4 soup inflammation Stomachach
884,891
Salvia virgata Jacq. 1052,1064  Yaban cay1 30,31 Leaves Infusion Cardiac diseases
(Labiatae) Stems e
Salvia staminea Montbr. & 900 No name 24 All parts Dried In new born baby,
Auch. spread on wounds ~ -------
(Labiatae)
Scrophularia ¢ hrysantha 903 Bebek otu 24 All parts Dried and Baby
Jaub. et Spach. Decoction inflammation
(Scrophulariaceae) with cod e
water
Scutellaria orientalis L. 1065 Majark 31 All parts Decoction Throw out
(Labiatae) intestine worms in~ -------
animals
Sinapis arvensis L. 185 Hardal 1 Flowers Decoction, Headache,
(Cruciferae) Stems dried and tootache,
make flour rheumatism -
for lessions
Tanecetum ch iliophyllum 238,563 Bronsit otu 4,13 All parts Decoction Lung disease,
(Fisch. et C. A. Mey) Sch. with  drink discharge, cold
Bip. one glass of and bronchitis
(Compositae) it every e
morning and
evening
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Tanecetum balsamita L. 237,821, Kilig otu, 4,16,21, Leaves Decoction Deep lesions
(Compositae) 865,899, Bozboz 24,26,28, Stems treatment, cream
1017, 33 Fresh for Rheumatism,
1039, dried and with oil
1083 make cream for = -------
lessions
Menstruation
regulator
Tanecetum co ccineum 519, 1014 Sendel 8,26 Leaves, Decoction Sterility (woman)
(Willd.)  Grierson  subsp. Flowers,
chamaemelifolium (Somm. et Stems
Lev.) Grierson. e
(Compositae)
Taraxacum ma crolepium 186 Karahindiba 1 Roots Decoction Diabetes, kidney
Schischkin Leaves stones, hepatitis ~ -------
(Compositae)
Teucrium polium L. 898, 1063 Mervende 24,31 All parts Infusion Heart,
(Labiatae) Rheumatism ~ -------
Thalictrum minus L. 250 Astim otu 5 Leaves Boiling and Asthma
(Ranunculaceae) Stems vapour e
inhalation
hymus transcaucasica 217,562, Kek otu, catira 3,13, 16, All parts Infusion Hypertension, cold  All parts
Ronniger 821,891, 18,23, 25, and kidney  stomachache
(Labiatae) 1003, 30,32, disease,
1053, stomachache,
1070 Rheumatism and
Eczema, uretic
Functions  large
intestine.
Tragopogon aureus Boiss. 210,820, Yemlik, spink 2,16, 26 All parts Fresh Worms in intestine Al parts
(Compositae) 1014 Fresh
Tragopogon bu phthalmoides 844 Sipink 19 Stems Fresh Clean blood,
(DC.) Boiss. var. latifolius hematic,
Boiss. e
(Compositae)
Trifolium ochroleucum Huds. 236 At elmast 4 Flowers Decoction Constipation
(Leguminosae) Leaves e
Stems
Urtica dioica L. 235, Isirgan, 1,4,10, Leaves Decoction Prevent cancer All parts,
(Urticaceae) 543,561, 13,16, Stems bronchitis, Rheumatism
819,866, 21,28, seeds Asthma,  Ulcers,
1036, 31,32 Diabetes, cough,
1066, Rheumatism,
1069 expectoration,
tension, and
osteoporosis
Urtica urens L. 1068 Gezgezuk 31 All  parts Dried Prevents hair loss.
(Urticaceae) seeds inflammation -
Urtica dioica L. & Plantago 867 Isirgan ve bag 21 All parts Decoction If use regularly
major L. yapragi prevent from
(Urticaceae& Plantaginaceae) cancer  —e-mee-
Verbascum d udleyanum 187, 1031 Sigir kuyrugu 1,27 Flowers Decoction Expectoration,
(Hub.-Mor.) Hub.-Mor. Leaves with sugar discharge,  apse,
(Scrophulariaceae) Hemorrhoids, ~  -------
guatr
Zea mays L. 578,818 Misir 1,7,14,16  Pistils Decoction Rheumatism,
(Graminae) Prostate,  cough,
stomachache, ~  -------

uretic & headache

Cultivated plant

Villages numbers: 1. Sulakbahge, 2. Yerlikavak, 3. Ibis, 4. Kayadoven, 5. Bozyigit, 6. Aydingiin, 7. Bogatepe, 8. Tuygun, 9. Kagizman, 10. Sarikamis, 11.
Akkaz plateau, 12. Bozat, 13. Kars, 14. Atakdy, 15. Susuz, 16. Kuyucuk, 17. Kars (Merkez), 18 Pasagayiri, 19. Esmegayir, 20. Kagizman, 21. Sarikamig, 22. Gobelbakan,
23. Kars (Merkez), 24. Kéroglu, 25. Altinbulak, 26. Parmaklidere, 27. Bociiklii, 28. Digor, 29. Diizgegit plateau, 30. Yavuzlar, 31. Kagizman, 32. Giirbiizler, 33. Ciplakli.

Fatma GUNES et al., An ethnobotanical study from Kars (Eastern) Turkey



40 Biological Diversity and Conservation —4 /1 (2011)

Table 4. Plant used as different purpose in Kars province

Plant botanical name Voucher Local name Village Part used Usage form Uses References
(Families) number number
Aconitumn  asutum 554,581 Balik kiran 12,15 All parts The plant  Catching fish
Fisch et Rchb. bound to a
(Ranunculaceae) stick is
plungedtothe ~  —eeeee-
water and the
fish pass out.
Artemisia abs inthium 839,860, Suiplirge 18,21,26  All parts Hang up as To make broom Yavsan
L. 1024 otu bouquet and for flea For insect
(Compositae)
Astragalus 840,847, Geven 18,19,29  All parts Dried For heating
angustifolius Lam. 1041 e
(Leguminosae)
Juncus effusus L. 545,1068  Hasir cili 10,31 Stems and Plaited. Rushmat -
(Juncaceae) leaves
Malva neglecta Wallr. 580,812, Ebe kiimeci  14,16,19  All parts Burn For protect the
(Malvaceae) 842 evil eye against ~ -------
Melilotus officinalis L. 527,890 Kaymak 8,22 All parts Feed (for  For more milk
(Leguminosae) cicegi animalsy e
Peganum harmala L. 993,1051 Uzelik 25,30 Flowers Hang up in For protect the
(Zygophyllaceae) Leaves home evil eye against ~ -------
Fruits
Pinus sylvestris L. 552,1040 Kozalak 11,29 cones Paint Ornamental ~ ---—----
(Pinaceae) display
Rosa canina L. 841 Gul tonik 18 Flowers One spoonful  Clean skin
(Rosaceae) of rose petals
are added to 1
liter of water e
kept waiting
for 1 month
and used
every
morning.
Vicia sativa 579,822,1  Yonca 14,17,33  All parts For young Feed = -
(Leguminosae) 084 goose

Villages numbers: 8. Tuygun, 10. Sarikamis, 11. Akkaz plateau, 12. Bozat, 14. Atakdy, 15. Susuz, 16. Kuyucuk, 17. Kars (Merkez), 18 Pasagayri,
19. Esmegayir, 21. Sarikamig, 22. Gobelbakan, 25. Altinbulak, 26. Parmaklidere, 29. Diizgegit plateau, 30. Yavuzlar, 31. Kagizman, 33. Ciplakli.

4, Conclusions and discussion

As result of this study, it was specified that 95 taxa of plants including in 32 families be in use. According to
the determinations, 71 of these utilized taxa were used for medical, 46 taxa for food and 10 taxa for different purposes.
The examples of the plant species most widely used for medical purposes are Anthemis ¢ otula, Malva ne glecta,
Plantago major, Polygonum bistorta, Tanacetum balsamia, Thymus transcaucasica, Urtica dioica and Rumex patientia.
Malva neglecta, P lantago major, P olygonum c ognatum, R umex p atientia, T ragopogon pratensis and Urtica d ioica
species are the most commonly used plant taxa as food. Rheum ribes (Isgin, ribes, muz), a plant also used as food is
gathered and sold in local markets by the community.

The number of taxa used for food is 46 and are consumed like; 28 of them as fresh, 7 roasted, 6 for soup, 3 for
pickles and 2 for jam. The plants used as food and used parts are shown in Table 2 alphabetically. The number of plant
taxa used for medical purposes is 71 and 15 of them are used to cure kidney disorders, 12 for stomach problems, 11 for
rheumatism and as pain reliever, 8 for diabetes, 7 for hemorrhoids and 6 for high blood pressure. The applications
determined were listed in Table 3 alphabetically according to the scientific names of the plants.

The study was compared with the other researches performed around Kars previously. Akgil (2008),
determined the local names and ethnobotanic properties of the 65 species included in 28 families utilized by the
community in Cildir and vicinity. The study denoted that 25 of these plants are used for medical purposes, 24 for food
and others for various purposes. Although the local name and purpose of use of many plants are similar to the results of
our study, the local names and utilization purposes are different. For example, while "sar1 ¢igek" is Helichrysum
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plicatum in Cildir and vicinity, is Ranunculus c aucasicus in Kars. While Artemisia abs inthium (Yavsan, Parlakot,
Bitotu) is used as pesticide and inhaler, in our study the name of this plant is “slipirgeotu” and used for diabetes,
stomach problems and infectious diseases. Although Kars and Cildir are two very close regions, the reason of these
variations is the local language used in Kars and vicinity and different cultures around.

As emphasized by the previous researchers, it was observed that some poisonous plants are consumed as food
for local people in this region also. (Seziket al., 1992; Turkan et al., 2006; Kultur, 2007; 2008). Caltha polypetala is an
example of these (Table 2).

In conclusion, 95 plants included in 32 families were identified and the applications are determined as 46 for
food, 71 for drug and 10 taxa for different purposes. The number of the plants used for all purposes as food, drug and
the other is 31.

The requirement that local community should be enlightened by using scientific methods about identifying our
plant richness and the necessity to make better use of them is clear. During the field studies of this research;
information, methods, advice and explanation was given to the local community.

With this study, we believe that we will contribute to future studies regarding the use of plants with high
economical and biological value in botany, pharmaceutics, medicine, food etc. and also to helping our biological
richness be known and be protected more.
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Lactic acid bacteria used in the production of fermented foods
flkin YOCEL SENGUN ™
! Ege University, Engineering Faculty, Food Engineering Department, 35100, Bornova, Izmir, Turkey

Abstract

Variety of fermented foods produced from different raw material and microorganisms, considered as healthy
foods with high nutritive value. Traditional fermented foods play an important role in the diets of consumers. Lactic
acid bacteria (LAB), because of their metabolic characteristics are involved in many fermentation processes of milk,
meats, cereals and vegetables. It is possible to produce safe and self stable food products with characteristic flavour and
texture with LAB fermentation of foods. This review outlines the general properties, industrial importance and starter
culture characteristics of lactic acid bacteria and summarizes the studies carried on the identification of lactic acid
bacteria isolated from traditional fermented foods produced in various countries.

Key words: Lactic acid bacteria, Fermentation, Starter culture, Microbiology, Food
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Fermente gidalarin iiretiminde kullanilan laktik asit bakterileri

Ozet

Besin degeri yiiksek ve saglikli iiriinler olarak degerlendirilen fermente gidalar, {iretimde kullanilan hammadde
ve fermentasyonda rol alan mikroorganizmalara bagli olarak oldukca fazla ¢esitlilik gostermektedir. Genellikle
geleneksel yontemlerle iiretilmekte olan fermente gidalar insanlarin giinlilk diyetlerinde 6nemli bir yer tutmaktadir.
Sahip olduklar1 6zel metabolik karakteristiklerden dolay1 laktik asit bakterileri (LAB) birgok siit, et, sebze ve hububat
tiriinliniin fermentasyonunda 6nemli rol oynamaktadir. Gidalarin LAB ile fermentasyonu sonucunda karakteristik lezzet
ve yapiya sahip giivenli ve raf dmrili uzun {iriin eldesi miimkiin olmaktadir. Bu derleme galismasinda, LAB’nin genel
Ozellikleri, endistriyel onemi ve starter kiiltiir olarak kullanimi1 konular1 incelenmekle birlikte, birgok iilkede geleneksel
olarak iiretilmekte olan farkli fermente iiriinlerin tiretiminde yaygin olarak rol alan bu bakteri grubunun tanimlanmasina
yonelik yapilmis ¢caligmalar da 6zetlenmistir.

Anahtar kelimeler: Laktik asit bakterileri, Fermentasyon, Starter kiiltiir, Mikrobiyoloji, Gida
1. Giris

Fermentasyon, gida fiiretimi ve muhafazasinda bilinen en eski ve en ekonomik yodntemlerden biridir.
Medeniyetin dogusuyla birlikte, M.O. 6000°li yillara dek uzanan bazi kayitlarda, Orta Dogunun verimli topraklarinda
fermente siit, et ve sebze {iriinlerine ait birtakim bilgilere rastlanilmistir (Fox, 1993). Isvigre’de yapilan kazilar, bundan
5000 y1l énce eksi hamurdan yapilan ekmegin, giinliik gida tiiketiminde yer aldigima isaret etmektedir. M.O. 3200 yilina
ait bulgularda ise, peynir, yogurt, tereyag1 gibi fermente siit {iriinlerine ait bilgiler yer almaktadir. M.O. 30001 yillarda
Babilliler tarafindan iiretilen biranin, Misir’a ihrag¢ edildigine dair kayitlar bulunmaktadir (Haggblade ve Holzapfel,
1989). Sonug olarak hammaddeden daha farkli, lezzet agisindan daha cazip ve uzun siire muhafaza edilebilen fermente
tirtiinler, insanlik tarihinde bilyiik bir kesif olmustur. Bu iriinlerin iiretiminde kullanilan metotlara ait bilgiler, yerel
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dernekler ve feodal devletler araciligiyla nesilden nesile aktarilmaktadir (Holzapfel, 1997; Caplice ve Fitzgerald, 1999;
Ross vd., 2002).

1850’11 yillarda, mikrobiyoloji alanindaki yeni gelismelerle birlikte, fermentasyonun isleyisi ve bakteri, maya
ve kiiflerin fermentasyondaki rolleri daha iyi anlasilabilmistir. Fermentasyon mekanizmasinin ¢6ziilmesi ve bunun 19.
yiizyilda gergeklesen sanayi devrimine denk gelmesiyle birlikte, sehir ve kasabalardaki niifusun artmasi ve beslenme
acisindan fermente gidalarin oldukga faydali bulunmasi, sanayicilerin fermente gidalara olan ilgisini artirmistir.
Giiniimiizde de diinyanin birgok yerinde fermente gidalar yaygin olarak iiretilmekte ve diyetlerde 6nemli bir yer
tutmaktadir (Caplice ve Fitzgerald, 1999; Ross vd., 2002; Aloys ve Angeline, 2009). Gidalarin fermente edilmesi ile
dayaniksiz irlinlerin daha uzun siire muhafaza edilebilmesi, daha gilivenli {iriin eldesi, ¢ig iriinlerde istenmeyen
faktorlerin yok edilmesi, iirliniin besin degerinin artmasi ve sindiriminin kolaylagsmasi, daha az hacim kaplayan materyal
eldesi gibi faydalar saglanabilmektedir (Daglioglu, 2000; Blandino vd., 2003). Son yillarda fermente gidalarin
biyokimyasal ve mikrobiyolojik 6zelliklerinin incelendigi ¢alismalarmn sayisi artmistir (Roy vd., 2007; Yegin ve Uren,
2008; Lyberg vd., 2008; Lacumin vd., 2009).

Gida fermentasyonlarinda rol alan ¢esitli mikroorganizmalar icerisinde laktik asit bakterileri (LAB) énemli bir
grubu olusturmaktadir. LAB’leri fermente siit {iriinleri, fermente sebze Urlinleri, fermente et Urinleri ve fermente
hububat iiriinleri gibi farkli gida gruplarmin iiretiminde yaygin olarak kullanilmaktadir. Laktik asit fermentasyonlarmin
yani sira alkol fermentasyonu, propiyonik asit fermentasyonu, cesitli bakteri ve kiiflerin meydana getirdigi
fermentasyonlarla da, farkl tipte fermente iirinler iiretilebilmektedir (Steinkraus, 1997). Laktik asit fermentasyonuna
dayali fermente iriin iiretiminde LAB’leri, ortamda mevcut bulunan karbonhidrat substratini kullanarak laktik asit
Uretmektedirler. Bu mikroorganizmalar laktik asidin yani sira diger bazi antimikrobiyal etkili maddeleri de iireterek,
lirliniin giivenilirligini de saglamaktadirlar (Gibbs, 1987; Degeest vd., 2001; Duboc ve Mollet, 2001; Jolly ve Stingele,
2001; Leroy ve De Vuyst, 2004). Son yillarda LAB’lerinin gidalarda kullanimi, iiretmis olduklar: bu antimikrobiyal
maddelerden dolayi, mikrobiyal bulagmalarmn engellenmesinde alternatif yontem olarak kabul gérmektedir (Holzapfel,
1995; Liicke, 2000).

2. Laktik asit bakterileri

1919 yilinda Orla-Jensen’in yapmis oldugu ¢alismaya gore laktik asit bakterileri; Gram pozitif, katalaz negatif,
hareketsiz, sporsuz, cubuk veya kok seklinde, karbonhidratlar1 ve yiiksek alkolleri fermente ederek laktik asit olusturan,
dogal bir grup olarak tanimlanmistir. LAB’leri, genetik ve fizyolojik farkliliklarindan dolay1 glikozu farkli metabolik
yollar izleyerek kullanmakta ve farkli son iriinler iretmektedirler. Heksoz sekerlerin fermentasyonu sonucu birincil
dereceden laktik asit Ureten tlrler homofermentatif LAB’leri, heksoz sekerlerden laktik asit, CO, ve etanol Ureten
tiirler ise, heterofermentatif LAB’leri olarak adlandirilmaktadirlar (Wood ve Holzapfel, 1995). Ayrica LAB’lerinin
siniflandirilmasinda glikoz fermentasyonu sonucu iiretmis olduklari laktik asidin izomer yapilar1 da kullanilmaktadir
(Jay, 1992; Caplice ve Fitzgerald, 1999; Carr vd., 2002). LAB’leri gelisebilmek igin amino asitlere, B grubu vitaminleri
ile piirin ve pirimidin bazlarina ihtiya¢ duymaktadirlar. Cogunlukla mezofilik olan LAB’lerinin baz tiirleri 5°C’nin
altinda, baz tiirleri ise optimum 45°C gibi yiiksek sicakliklarda geligebilmektedirler. LAB’leri genellikle 4,0 — 4,5 pH
araliginda gelisebilmelerine karsin bazi tiirler 3,2 gibi diisiik ve 9,6 gibi yiiksek pH’larda da gelisebilmektedir. Yine
baz1 tiirlerde zayif proteolitik ve lipolitik 6zellikler gbzlenebilmektedir (Caplice ve Fitzgerald, 1999).

Laktik asit bakterilerinin fenotipik olarak tanimlanmasinda Gram boyama, katalaz testi, glikozdan gaz
olusturma, karbonhidrat fermentasyon testleri, argininden amonyak iretimi, eskiilin hidrolizi, degisik sicaklik ve pH
degerlerinde iireme, farkli tuz konsantrasyonlarinda gelisme gibi bir takim testler uygulanmaktadir (Sharpe vd., 1966;
Schillinger ve Liicke, 1987; Hammes ve Vogel, RF., 1995). Son yillarda fenotipik yontemlerin yan sira, daha kesin ve
giivenilir sonuglar veren, genotipik varyasyona dayali molekiiler karakterizasyon yontemleri de yaygin olarak
kullanilmaktadir. Genotipik tanimlamada kullanilan yontemler arasinda, plazmid profil analizi, restriksiyon
endoniikleaz analizi, ribotipleme, pulsed-field jel elektroforezi (PFGE), polimeraz zincir reaksiyonuna dayanan
yontemler (PCR-RFLP, Rep-PCR, PCR-ribotipleme ve RAPD) ve niikleotit dizilim analizleri yer almaktadir (Farber,
1996).

2.1. Laktik asit bakterilerinin endiistriyel 6nemi

Fermentasyonda rol oynayan mikroorganizmalarin dogal olarak hammaddede yeterli diizeyde bulundugu
gidalarda fermentasyon, starter kiiltlir ilave edilmeden dogal fermentasyonla gergeklestirilebilmesine karsin, starter
kiiltiir kullanilarak gergeklestirilen fermentasyonlar, standart ve daha yiiksek kalitede iiriinlerin iiretilebilmesine olanak
saglamaktadir (Holzapfel, 1997). Giiniimiizde dogal fermentasyonun optimize edilmis bir sekli olan iyi tiretilmis bir
fermente Uriinden bir miktar ayirarak bir sonraki partide kullanmaya dayanan sistem (back slopping) de yaygin olarak
kullanilmaktadir (Daly vd., 1998; Wouters vd., 2002). Starter kiiltiirler, kullanilacaklart hammadde veya substrata
uygun olarak secilmektedir. Dolayisiyla siit, et, hububat ve sebze iirlinleri icin secilen starterler genel olarak farkli
mikroorganizmalar1 farkli miktarlarda icermektedir (Holzapfel, 1997; Vogelmann vd., 2009). Gida endiistrisinde
patojen olmayan ve fermente gida iiretiminde starter kiiltiir olarak kullanilan altt LAB cinsi bulunmaktadir:
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Lactococcus (Sut), Lactobacillus (sit, et, sebze, hububat), Leuconostoc (sebze, sit), Pediococcus (sebze, et),
Oenococcus (O. o eni, sarap), ve Streptococcus (S. thermophilus, sut) (Foulquie vd., 2006; Holzapfel, 2003). Belirli
fermente Urtnlerin eldesinde uygun starterlerin secilebilmesi icin, dncelikle bu starterlerden tretmeleri istenilen lezzet
ve koku bilesiklerinin belirlenmis olmasi gerekmektedir (Marshall, 1987). Ornegin peynir iiretiminde kullanilan
kiltlrlerde faj direnci olmasi istenirken kuru fermente sosis ve hububat iirlinlerinde bu 6zellik istenmemekte veya
hububat tiriinlerinde kullanilan starter kiiltiiriin asetat ve diasetil liretmesi uygun iken peynir ve kuru fermente sosislerde
bu 6zellik istenmemektedir (Ganzle, 2009). Fermente et, siit ve hububat tiriinleri igin starter kiiltiir gelistirilmesini konu
alan birkag¢ derleme ¢aligmasi bulunmaktadir (Leroy vd., 2006; Cogan vd., 2007; Génzle vd., 2007).

Son yillarda yapilan ¢aligmalardan elde edilen veriler, LAB’nin kiif gelisimini engelledigini ve bazilarmin ise
mikotoksinlerle etkilesime girme potansiyeline sahip oldugunu ortaya koymustur (Dalie vd., 2010). Bununla birlikte
laktik starter kiiltiirlerin ¢ok sayida antimikrobiyal madde iiretebildikleri uzun zamandan beri bilinmektedir (Schnrer
ve Magnusson, 2005). Ornegin LAB’lerinin iirettigi bakteriyosinler, hedef organizmanin hiicre membranini depolarize
ederek veya hiicre duvart sentezini engelleyerek mikrobiyal gelismeyi inhibe edebilmektedirler. Baz1 bakteriyosinler
sadece belli mikroorganizmalari inhibe ederken, lantibiotik, nisin gibi bazi bakteriyosinler ise, birgok mikroorganizma
Uzerine etki edebilmektedir (De Vuyst ve Vandamme, 1994). LAB’lerinin bu &zelligi, probiyotik iiriinlerin olusumunda
temel teskil etmektedir. Igerisinde canli mikroorganizmanin bulundugu probiyotik iiriinler, tiim diinyada yaygin olarak
pazarlanmaktadir. Marketlerde bulunan hemen hemen tiim probiyotik triinlerde Lactobacillus, Streptococcus,
Enterococcus veya Bifidobacterium cinsleri yer almaktadir. Son yillarda bu tip {iriinlere karsi ticari ilginin artmasi,
paralelinde arastirmacilarin bu tip {iriinlerin, 6zellikle sindirim sisteminde olusturduklar: etkiler {izerine ¢aligmalarini
yogunlagtirmalarina neden olmustur. Yapilan g¢aligmalarin ¢ogu Lactobacillus ve Bifidobacteria cinsleri Uzerinde
yogunlagmaktadir (Tannock, 1997; Penner vd., 2005). Probiyotik bakterilerin depolama sartlarinda uzun siire canli ve
stabil kalabilme, midede diisiik pH degerlerinde canliligini siirdiirebilme, konak¢inin gastrointestinal sistemi epitelinde
kolonize olabilme, direngli olma ve hastalik yapmama gibi 6zellikleri igermesi gerekmektedir (Ouwehand ve Salminen,
1998; Saarela vd., 2000). Probiyotik gidalarin tiiketiminin, saglik iizerinde olusturabilecegi faydalar, farkli arastiricilar
tarafindan belirtilmistir. Segilen probiotik tiirler, bagirsak florasinin kompozisyonunu etkileyebilmektedir. Bu durum,
ozellikle laktozu tolere edemeyen kisiler i¢in dnem tasimaktadir. Ayrica probiyotikler, bazi mikroorganizmara karsi,
sindirim-bosaltim sistemindeki metabolizmay1 etkileyerek veya sistemik/mukozal bagisiklig: stimiile ederek, dogrudan
antagonistik etki gostermektedirler. Probiotik iiriin tiiketiminin sagladigi faydalar, serum kolesteroliinii diisiirmek,
kanseri engellemek, bagisiklik sistemini stimiile etmek olarak siralanabilir (Arunachalam, 1999; Niedzielin vd., 2001;
Saarela vd., 2002). Giiniimiizde birgok probiyotik tiir stit endiistrisinde kullanilmakta, bununla birlikte yeni probiyotik
fonksiyonel gidalar da gelistirilmektedir. Bu gidalar arasinda, bebek mamalari, fermente meyve sulari, fermente soya
tirinleri, hububat bazli iiriinler ve fermente et tiriinleri yer almaktadir (Hugas ve Monfort, 1997).

3. Fermentedrlnler
3.1. Fermente siit tiriinleri

Fermente st driinlerinin popularitesi her gegen gun artmaktadir. Bunun nedeni, bu iiriinlerin sadece ¢ekici
tatlar1 degil, ayn1 zamanda insan saglig1 lizerindeki olumlu etkileridir (Daly vd., 1998). Siit tiriinleri igerisinde yaygin
olarak tiiketilenler arasinda yogurt, peynir, tereyag1 ve krema yer almaktadir (De Vuyst, 2000). Ozellikle Lactococcus,
Leuconostoc, Lactobacillus, Streptococcus Ve Pediococcus cinslerine ait LAB’leri, bu triinlerin Gretiminde énemli rol
almaktadirlar (Daly vd., 1998). Cogan (1996), endiistriyel kiiltiirlerin siit ya da peynir alti suyunun inkibasyonu ile
peynir tretim tesislerinde giinlilk olarak tretildigini bildirmistir (Cetin, 2002). Siit iriinlerinde kullanilan starter
kiiltiirler; mezofilik ve termofilik kiiltiirler olmak iizere iki gruba ayrilmaktadir (Yaygin ve Kilig, 1993; Mayra-Makinen
ve Birget, 1998). Siit endiistrisinde yaygin olarak kullanilan mezofilik kiiltiirler Lactococcus [ actis subsp. lactis; L.
lactis subsp. cremoris; L. lactis subsp. lactis biovar diacetilactis tirleridir. Termofilik LAB’leri yogurt ve 6zellikle de
Emental, Gruyere, Parmigiano ve Grana gibi sert ve pismis peynirlerde bulunmaktadirlar. Birgok LAB’sinin
gelisemeyecegi sicakliklarda gelisebilen bu LAB’leri, siit endiistrisinde yaygin olarak kullanilan termofilik starter
kaltarlerdir: S. t hermophilus; Lactobacillus helveticus; Lb. d elbrueckii subsp. bulgaricus veya lactis (Cogan ve Hill,
1993; Delcour vd., 2000). Bunun disinda Enterecoccus faecalis ve E. faecium (Cheddar peyniri, yumusak Italyan
peynirleri, baz1 Isvicre peynirlerinde); Propionibacterium f reudenreichii (Emmental ve Gruyere peynirlerinde);
Leuconostoc cremoris (Eksi krema ve kiiltlire edilmis yayik altinda) gibi diger LAB’leri de fermente {iriin iiretiminde
starter kiiltiir olarak kullanilmaktadirlar (Turantas, 2000).

Ulkemiz agisindan énemli siit iiriinlerinden biri olan yogurdun iiretiminde, S. thermophilus ve Lb. bulgaricus
tirlerini esit oranda igeren starter kiiltiir karigimlari kullanilmaktadir (Caplice ve Fitzgerald, 1999). Yogurt
fermentasyonunda rol alan ve ticari dnemi oldukga yiiksek olan bu iki kaltariin fizyolojik, biyokimyasal, genotipik ve
teknolojik Ozellikleri, bir¢ok arastirmaci tarafindan incelenmistir (Bendadis vd., 1990; Kneifel vd., 1993; Bianchi-
Salvadori vd., 1995; Korénekova vd., 1997; Ozer ve Robinson, 1999; Birollo vd., 2000; Ginovart vd., 2002; Talon vd.,
2002; Guzel-Seydim vd., 2005). Siit iiriinleri arasinda ¢ok yaygin olan ikinci bir iiriin de peynirdir. Diinyanin birgok
yerinde farkli 6zellikte peynirler iiretilmektedir. Peynir fermentasyonu asamasinda LAB’lerinin yan1 sira mayalar da rol
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almaktadir (Addis vd., 2001). Cesitli peynirlerin fermentasyonunda rol alan LAB’leri, farkli aragtirmacilar tarafindan
belirlenmistir. Tablo 1°de, farkli arastirmacilar tarafindan incelenen fermente siit {iriinlerinden izole edilen LAB’leri
gorilmektedir.

Tablo 1. Fermente sut Grlnlerinden izole edilen LAB’leri
Table 1. LAB isolated from fermented dairy products

Uriin ad1 LAB* Kaynak

Gozeneksiz sert peynirler L. lactis subsp. lactis, Leroy ve De Vuyst, 2004
L. lactis subsp. cremoris

Kiglk gozenekli peynirler L. lactis subsp. lactis, L. lactis Subsp. Cremoris, Leroy ve De Vuyst, 2004
L. lactis subsp. lactis var. diacetylactis,
Leu. mesenteroides subsp. cremoris

Morocco yumusak beyaz peyniri Lb. plantarum, Lb. rhamnosus, Lb. paracasei, Ouadghiri vd., 2005
Lb. brevis, Lb. bunchneri, L. lactis, L. garvieae,
L. raffinolactis, Leu. pseudomesenteroides,
Leu. mesenteroides, Leu. citreum, E. durans,
E. faecalis, E. faecium, E. saccharominimus

Isvec ve Italyan tipi peynirler Lb. delbrueckii subsp. lactis, Lb. helveticus, Leroy ve De Vuyst, 2004
Lb. casei,

Tereyagi, yayik ayrant, yogurt Lb. delbrueckii subsp. bulgaricus, S. thermophilus Tamime ve Marshall, 1997
L. diacetylactis

Yunan Graviera peyniri Lb. casei/paracasei, Lb. plantarum, L. lactis, Samelis vd., 2011
S. thermophilus, E. faecium

Fermente probiotik sut L. lactis subsp. lactis, L. lactis subsp. cremoris, Leroy ve De Vuyst, 2004

L. lactis subsp. lactis var.diacetylactis,
Leu. mesenteroides subsp. cremoris

Kefir Lb. kefiri, Lb. kefiranofaciens, Leu. mesenteroides, Chen vd., 2008
L. lactis

Eksi krema L. lactis subsp. lactis, E. durans, E. faecium, Zamfir vd., 2006
Leu. mesenteroides, Leu. pseudomesenteroides,
Leu. lactis

*L.: Lactococcus, Lb.: Lactobacillus, Leu.: Leuconostoc, S: Streptococcus, E.: Enterococcus

3.2. Fermente et tiriinleri

Etin fermente edilerek muhafazasi ¢cok eski tarihlerden beri uygulanan isleme yontemlerinden birisidir. Etin
kiirleme tuzu ile karistirilarak fermente edilmesi ve kurutulmasi mikrobiyolojik ac¢idan daha stabil bir {irlin
saglamaktadir. Ozellikle Avrupa’nin merkezi ve Giiney Avrupa’da, ayrica doguda bircok Asya iilkesinde fermente et
tirlinleri yaygin olarak tiiketilmektedir (Caplice ve Fitzgerald, 1999; Turantas, 2000). Et fermentasyonunun mikrobiyal
ekolojisi, LAB’lerinin ve koagulaz-negatif koklarin agirlikli olarak rol aldigi kompleks proseslerdir. Etin fermentasyonu
sirasinda bas rolii alan LAB’leri starter kiiltiir olarak duyusal kaliteyi gelistirirken ayn1 zamanda biyokoruyucu ajanlar
olarak da davranmaktadirlar (Fadda vd., 2010). Et tiriinlerinden izole edilip daha sonra fermente et Gretiminde starter
kiiltiir olarak kullanilan LAB’leri, fermentasyon sirasinda spontan LAB’lerinin gelisimini engelleyerek, fermentasyon
ve olgunlagma agamalarin1 kontrol etmektedirler (Hugas ve Monfort, 1997). Bununla birlikte spontan LAB’leri
tarafindan gergeklestirilen fermentasyon sonucunda elde edilen bazi et iirlinlerinin, duyusal agidan daha ¢ok tercih
edilebildigi baz1 aragtirmacilar tarafindan saptanmustir (Samelis vd., 1998).

Et tiriinlerinin fermentasyonunda rol alan LAB’lerinin tanimlandig1 bir¢ok ¢alisma bulunmaktadir. Et {irtinleri
icinde sosis ve Ozellikle sucuk, iilkemiz agisindan olduk¢a 6nemli olan iiriinlerdir. Tablo 2’de laktik fermentasyonu
sonucu elde edilen bazi et {irlinleri ve bu iiriinlerden izole edilen LAB verilmistir.

Geleneksel fermente sosislerde en ¢ok tanimlanan LAB tiirlerinin Lb. sakei, Lb. curvatus ve Lb. plantarum
oldugu (Lebert vd., 2007), bu tiirler igerisinde ise % 42’lik izolasyon orani ile en yaygin izole edilen tiirliin Lb. sakei
oldugu belirtilmektedir (Comi vd., 2005; Greco vd., 2005; Urso vd., 2006). Bununla birlikte tanimlanan diger LAB
tirlerinin (Lb. alimentarius, Lb. casei, Lb. delbrueckii, Lb. farciminis, Lb. paraplantarum, Lb. pentosus, Lb. sharpeae)
ufak bir populasyonu olusturdugu bildirilmektedir (Talon vd., 2007). Olduk¢a detayli taksonomik c¢aligmalarda,
koruyucu islem gbrmils deniz triinlerinde Lactobacillus (6zellikle Lb. s akei ve Lb. c urvatus) ve Carnobacterium
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cinslerinin (6zellikle C. maltaromaticum) baskin oldugu, ancak bazi durumlarda Leuconostoc ve Lactococcus tlrlerinin
de bulunabildigi tespit edilmistir (Frangoise, 2010).

Tablo 2. Fermente et irilinlerinden izole edilen LAB’leri
Table 2. LAB isolated from fermented meat products

Uriin ad1 Ulke Ana igerik LAB* Kaynak
Sikhae Kore Deniz baligi, pigsmis dari, tuz  Lb. mesenteroides, Lb. plantarum Lee, 1994
Narezushi Japonya  Deniz baligy, pismis dari, tuz Lb. mesenteroides, Lb. plantarum Lee, 1994
Burong-isda Filipinler  Tatli su baligi, piring, tuz Lb. brevis, Streptococcus Sp. Lee, 1994
Baloa-baloa Filipinler Karides, tuz, piring Lb. mesenteroides, P. cerevisiae Lee, 1994
Plaa-som Tayland  Balik, baharat Lb. plantarum, Lb. reuteri Saithong vd., 2010
Kungchao Tayland  Karides,tuz, sekerli piring P. cerevisiae Lee, 1994
Nem-chua  Vietnam  Domuz eti,tuz,pismis piring  Pediococcus Sp., Lactobacillus sp. Lee, 1994
Fermente Avrupa Domuz/si181r eti Lb. casei, Lb. acidophilus, Leroy ve De Vuyst,
Sosis Lb. johsonii, Lb. rhamnosus, B. lactis, 2004

B. bifidum, B. breve
Fermente ABD Domuz/si1g1r eti Lb. kefir, Lb. kefirenofacies, Lb. brevis Leroy ve De Vuyst,
Sosis 2004
Nem chua Viyetnam Fermente sosis, pisirilmemis Lb. plantarum, P. pentosaceu, Tran vd., 2010

Lb. brevis, Lb. farciminis

Sucuk Tirkiye Sigir eti, kiirleme tuzu Lb. sake, Lb. curvatus, Lb. plantarum, Girakan vd., 1995
Lb. brevis

*L.: Lactococcus, Lb.: Lactobacillus, P.: Pediococcus, B.: Bifidobacterium
3.3. Fermente sebze tiriinleri

Ulkemizin cografik yapisi ve iklim ozellikleri, son derece zengin bitki ¢esitliligine olanak saglamaktadir
(Yiicel vd., 2010). Sebze iiriinlerinin fermentasyonunda starter kiiltiir kullanimi oldukga sinirlidir. Ozellikle son yillarda
salatalik, lahana ve zeytin gibi sebzelerin laktik asit fermentasyonu endiistriyel a¢idan 6nem kazanmistir. Havug,
fasulye, enginar, kapari ve patlican gibi diger bazi sebze cesitlerinin de standart endiistriyel sartlar altinda laktik asit
fermentasyonu uygulanarak giivenlik, besin igerigi, raf émrii ve duyusal 6zellikleri artirilmaktadir. Istenen kalitede
fermente bir sebze iiriinii elde edebilmek i¢in LAB’nin ham maddenin karakteristik 6zelliklerine adapte olmasi
gerekmektedir. (Rodriguez vd., 2009). Giniimizde bircok sebze fermentasyonu, ortama sadece tuz eklenmesi yoluyla
gergeklestirilmektedir. Taze sebzelerde bulunan LAB’leri, dogal floranin sadece % 0,15-1,5’ini teskil etmektedir
(Buckenhiiskes, 1997). Spontan fermentasyon, ortamdaki dogal flora ile kontamine mikroorganizmalar arasindaki
rekabet sonucu gergeklesmektedir ki burada fermentasyon isleminin baslamasi uzun zaman alirken islemin basarisiz
olma riski de yliksektir. Bu nedenledir ki hizli asit olusumunun gergeklesmesi, ve bdylece bozulma yapan ve patojen
mikroorganizmalarin gelisiminin engellenerek yiiksek kalite ve giivenlige sahip iiriin elde edilebilmesi icin sebze
fermentasyonunda starter kiiltiir kullanilmasi 6nerilmektedir (Rodriguez vd., 2009). Bu amagla sebze fermentasyonunda
kullanilan birkag¢ kiiltiir bulunmaktadir. Lb. plantarum, salatalik, lahana ve zeytin fermentasyonunda en sik kullanilan
ticari starter kultirdlr (Leal-Sanchez vd., 2003; Ruiz- Barba vd., 1994). Tablo 3’te laktik asit fermentasyonu sonucu
elde edilen bazi sebze/meyve iirtinleri ve bu iiriinlerde yaygin olarak bulunan LAB’leri verilmistir.
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Tablo 3. Fermente sebze/meyve urinlerinden izole edilen LAB’leri
Table 3. LAB isolated from fermented vegetable/fruit products

Uriin adh Ana igereik LAB* Kaynak

Burong Hardal Lb. brevis, P. cerevisae Lee, 1994

mutsala

Gari Casava Lb. plantarum, Lb. fermentum, Oguntoyinbo ve Dodd, 2010
Lb. pentosus, Lb. acidophilus, Lb. casei

Dakguadong  Hardal yapragi, tuz Lb. plantarum Lee, 1994

Dhamuoi Lahana, degisik Leu. mesenteroides, Lb. plantarum Lee, 1994

sebzeler

Kapari Kapari Lb. plantarum, Lb. paraplantarum, Pérez-Pulido vd., 2007
Lb. brevis, Lb. pentosus, Lb. fermentum

Kimchi Kore lahanast, turp, Lb. plantarum, Lb. brevis, Kim ve Chun, 2005

degisik sebzeler, tuz Leu. mesenteroides,

Leu. pseudomesenteroides

Lahana Lahana Leu. mesenteroides, Lb. brevis, Plengvidhya vd., 2007
P. pentosaceus, Lb. plantarum,
Leu. citreum, Lb. paraplantarum

Patlican Patlican Lb. pentosus, Lb. brevis Sesefia ve Palop, 2007

Salatalik Salatalik Lb. plantarum, Lb. brevis, Lb. pentosus, Tamminen vd., 2004
Leuconostoc sp., Pediococcus sp.

Sauerkraut Lahana, tuz Leu. mesenteroides Lee, 1994

Uziim sirasi Uziim Lb. plantarum, Lb. brevis, Lb. hilgardii, Leu. Rodas vd., 2005
mesenteroides

Zeytin Zeytin Lb. plantarum- Ruiz-Barba vd., 1994

Lb. pentosus-

Leu. mesenteroides

Leu. pseudomesenteroides
P. pentosaceus

Nychas vd., 2002
Panagou vd., 2003
Leal-Sanchez vd., 2003
Hurtado vd., 2008

* Lb.: Lactobacillus, Leu.: Leuconostoc, P.: Pediococcus

3.4. Fermente hububat iiriinleri

Hububat Grunleri, gunluk protein, karbonhidrat, vitamin, mineral ve diyet lifi ihtiyacini karsilama agisindan onemli
kaynaklardir. Hububat iiriinlerinin besinsel kalitesi ve duyusal 6zellikleri, siit ve siit iriinleri ile karsilagtirildiginda daha diisiiktiir.
Ancak bu trinlerin fermente edilmesi ile tGriinin hem besin kalitesinde hem de duyusal 6zelliklerinde 6nemli artislar saglanmaktadir
(Blandino vd., 2003).

Genel olarak hububat iiriinlerinin fermentasyonu sonucu olusan degisiklikler su sekilde 6zetlenebilir (Teniola ve Odunfa,
2001; Blandino vd., 2003):

e  Karbonhidrat ve sindirilemeyen oligo/polisakkaritlerin seviyelerinde dsiis,

e  Bazi aminoasitlerin sentezi, B vitamini i¢eriginde artis,

e  Hububat iiriinlerinde bulunan fitatlarin optimum pH’da enzimatik yikimlari sonucunda ¢oziinebilir demir, ¢inko, kalsiyum
gibi maddelerin miktarlarinda artig,

e  Substrat toksisitesinin azalmasi,
Protein miktar1 ve kalitesinde artis,

e Diyet lifi agisindan iiriiniin 6neminin arttirtlmasi.

Laktik asit fermentasyonuna dayali hububat bazli fermente iiriinler 6zellikle Orta Asya, Orta Dogu ve Afrika olmak Uzere
diinyanin farkli bolgelerinde yaygin olarak iiretilip tiiketilmektedir (Holzaphel ve Franz, 2006). Son yillarda, fermente iirtin tiikketimin
insan saglig1 acisindan sagladig: faydalar ve 6zellikle de diyet lifinin beslenmedeki 6neminin daha iyi anlasilmast ile birlikte, hububat
bazli fermente riinlerin 6nemi de artmigtir. Afrika kabilelerinde yapilan ¢aligmalar, geleneksel hububat bazli fermente {iriinlerin
tilketimi ile mide ve bagirsak hastaliklarina yakalanma riski arasinda bir iliski olabilecegini ortaya koymustur (Hesseltine, 1979).
Tablo 4’te, bazi fermente hububat iiriinleri ve bu {iriinlerin fermentasyonunda rol alan mikroorganizmalar verilmistir (Sengiin, 2006).
Ulkemize 6zgii hububat bazli fermente {iriinler arasinda yaygin olarak bilinen boza, nohut mayasi ekmegi ve tarhana bulunmaktadir.
Bu iiriinlerde fermentasyonu gergeklestiren LAB’lerinin tanimlanmasima yonelik yapilmis sinirh sayida ¢alisma bulunmaktadir
(Tablo 4).
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Tablo 4. Hububat bazli fermente iiriinlerinden izole edilen LAB ve diger mikroorganizmalar

Table 4. LAB and other microorganisms isolated from cereal based fermented products

Uriin ad1 Ana igerik LAB* ve diger mikroorganizmalar Kaynak
Bensaalga Dar1 Lb. fermentum, Lb. plantarum Guyot vd., 2006
Boza Misir, piring, Leu. paramesenteroides, Leu. mesenteroides subsp. Hancioglu ve Karapinar, 1997;
bugday mesenteroides, Leu. mesenteroides subsp dextanicum Leu. Zorba vd., 2003
oenos, Lb. coryniformis, Lb. confusus,
Lb. sanfrancisco, Lb. fermentum
Bushera Sorghum, dar1  W. confusa, Lb. plantarum, Lb. paracasei SUbsp. paracasei, Muyanja vd., 2004
Lb. fermentum, Lb. brevis
Chicka Misir Saccharomyces cerevisiae, Lactobacillus Sp., Leuconostoc Haard vd., 1999
Sp., Acetobacter Sp., Aspergillus Sp.
Dhokla Piring, nohut Lb. fermentum, Leu. mesenteroides, Joshi vd., 1989
Hansenula silvicola
Enjera (Injera) Tef/ diger Leu. mesenteroides, P. cerevisiae, Lb. plantarum, Steinkraus, 1983;
hububatlar Saccharomyces cerevisiae,Aspergillus Sp. Vogel vd., 1993
Kenkey Misir Lb. fermentum,Lb. reuteri, Candida, Fusarium, Muller ve Nyarko-Mensah,
Saccharomyces, Penicillium, Aspergillus 1972;Halm vd., 1993
Khanomjeen  Piring Lactobacillus sp., Streptococcus Sp. Lee, 1997
Kishk Bugday, siit L. casei, L. brevis, Lb. plantarum, Morcos vd., 1973; Chavan ve
Saccharomyces cerevisiae Kadam, 1989
Kisra Sorghum, Dar1  Lactobacillus sp., Acetobacter sp., Abdel Gadir, Mohammed 1993
Saccharomyces cerevisiae
Kivunde Kasava Lb. plantarum Kimaryo vd., 2000
Mahewu Misir/bugday S. lactis, Lb. plantarum Steinkraus vd., 1993
unu
Misir ekmegi  Misir unu Lb. brevis, Lb. casei, Lb. fermentum, P. acidilactici, Sanni vd., 1998
Bugday unu P. pentasaceus, Lactobacillus spp.
Nohut mayas1 Nohut mayasi, E. mundtii, E. casseliflavus, Lb. sanfrancisco, Saccharomyces Sikil1, 2003
ekmegi bugday unu cerevisiae, Lb. plantarum,
Lb. viridescens, Lb. bifermentans, P. urinae-equi,
S. thermophilus, L. lactis subsp. Cremoris
Ogi Sorghum, Lb. plantarum, Lb. confusus, Lb. murinus, Lb. agilis, Lb. Johansson vd., 1995
misir/dart gallinarum, Leu. mesenteroides Subsp. mesenteroides
Pozol Misir L. lactis, S. suis, Lb. plantarum, Lb. alimentarium, Escalante vd., 2001
Lb. delbruekii, Clostridium sp.
Puto Piring Leu. mesenteroides, S. faecelis, Maya Lee, 1997
San Francis.  Un, eksi maya  Candida milleri, Lb. sanfrancisco Sugihara, 1985
Ekmegi
Tarhana Yogurt, un, P. acidilactici, S. thermophilus, Lb. fermentum, Sengun vd., 2009

tarhana otu ve
farkli sebzeler

E. faecium, P. pentosaceus, Leu. pseudomesenteroides, W.
cibaria, Lb. plantarum, Lb. delbrueckii spp. bulgaricus, Leu.
citreum, Lb. paraplantarum, Lb. casei

Sengiin, 2006’dan adapte edilmistir.
*L.: Lactococcus, Lb.: Lactobacillus, Leu.: Leuconostoc, S: Streptococcus, E.: Enterococcus, P.: Pediococcus, W.: Weissella
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4. Sonug

Farkl iilkelerde Uretilmekte olan geleneksel fermente Grlinlerin fermentasyonunda rol alan LAB’leri bir¢ok
arastirmaci tarafindan incelenmis ve fermente {iriinlerin LAB acgisindan olduk¢a zengin ortamlar oldugu belirlenmistir.
Gundmiizde bir¢ok fermente Urlin spontan fermentasyon veya bir 6nceki fermente iiriinden bir miktar ayirarak bir
sonraki partide kullanmaya dayanan sistem ile iiretilmekte olup, starter kiiltlir kullanimi ile iiriin eldesi, fermente siit
tiriinleri diginda oldukga sinirli diizeydedir. Yapilan ¢alismalardan elde edilen farkli karakterlerdeki laktik asit bakterisi
izolatlar1, standart kalitede iiriiniin endiistriyel {iretiminin gergeklestirilmesi ve iiriin kalitesi ile kalitenin siirekliliginin
saglanmasi i¢in gerekli olan altyapinin olusturulmasi agisindan biiyiik 6nem tagimaktadir. Bu konuda yapilmis ve
yapilacak olan calismalar ile, geleneksel yontemlerle iiretilen, kusaktan kusaga aktarilan fermente iriinler ve dogal
olarak ilgili LAB florasinin, zaman iginde giderek yayginlasan endiistrilesme ve kentlesme ¢abasi ile yok olmasi belli
6l¢iide engellenmis olacaktir.
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Abstract

This study was carried out in 2005-2007 period in the surrounding of copper mine site (Maden District of
Elaz1g Province) which was shut and where flora was destroyed. Research area was located in the fitogeographic region
and, according to David Grid system, in B7 square. Samples were collected from 2071 plant species in the scope of the
study. On the basis of the analysis of these samples; 63 families, 284 types and 506 species and subspecies-level of
taxons were identified. Distribution of the taxons on the basis of fitogeographic regions was as follows: Irano-Turanian
173 (34.2 %), Mediterranean 23 (4.5 %), Europe-Siberian 22 (4.3 %), and the ones with wide distribution and unknown
distribution 288 (56.9 %). The number of endemic taxons was 45, with a ratio of 8.9 % to the total flora. Endemism rate
recorded in the study field was found to be lower than the rate recorded in the floristic studies conducted around Maden
District.

Key words: Copper, Endemic, Flora, Maden, Elaz1g

ES

) Bakir madeni -Tekevler koyii arasinda kalan bolgenin florasi (M aden-Elazig/T UrKkiye)
Ozet

Bu aragtirma 2005-2007 yillar1 arasinda bitki Ortiisiiniin tahrip oldugu kapatilan bakir madeni sahasi (Elazig ili
- Maden ilgesi) cevresinde gerceklestirilmistir. Calisma alani, Iran-Turan fitocografik bolgesinde ve Davis’in Grid
sistemine gore B7 karesinde yer almaktadir. Calisma sonucunda 2071 bitki Ornegi toplanmistir. Bu orneklerin
teshisinden sonra, 63 familya, 284 cins ve 506 tiir ve tiir alti seviyede takson saptanmigtir. Taksonlarin fitocografik
bolgelere dagilimlart ise soyledir: iran Turan 173 (%34.2), Akdeniz 23 (%4.5), Avrupa-Sibirya 22 (%4.3), genis
yayilish ve yayilist bilinmeyenler 288 (%56.9). Endemik takson sayisi 45 olup toplam floraya orani %8.9°dir. Aragtirma
alaninda tesbit ettigimiz endemizm orant Maden g¢evresinde yapilan floristik ¢aligmalardaki endemizm oranindan
diistiktiir.

Anahtar kelimeler: Bakir, Endemic, Flora, Maden, Elaz1g
1. Introduction

Plant diversity of Turkey stands out among those of her neighboring countries thanks to its distinctive
characteristics. The number of the plant species growing in Turkey is close to the number of those growing in Europe
(Erik and Tarikahya, 2004). As can be seen, Turkey is very rich in terms of floristic structure (Cansaran and Kaya,
2010). This characteristic of Turkey results from diversity of plant-growing environments (Avci, 2005). In other words,
it can be suggested that Turkey has a rich and interesting flora due to the fact that many climatic and geomorphologic
changes occur in Turkey; Turkey is located on an area where Mediterranean, Irano-Turanian and Europe-Siberia plant
geographies; many crop plants grow in and around Anatolia; and Anatolia serves as a bridge between South Europe and
Southwest Asia (Davis, 1965-1985).
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Anthropogenic geodynamic events occur on or in the lithosphere. People damage rock stress situation (via
mines and construction works), rock composition (via agriculture, mineral degradation and change), underground and
ground water regime (via desert irrigation, meadow, pasture, mine water and karstification) and lead to changes in the
biosphere through these events. As the case in the geologic events; human actions result in hardening, softening,
decomposition, transfer and sedimentation of rocks as well as in flooding and mass movement (Celebi, 1994). Mass
moved by people is now nearly at an equal amount to the mass moved by the natural events (Hasemann, 1978).

No floristic research was previously carried out in the research area. This study was conducted to detect
characteristic features of the flora and to find out the effects of the soil, chemical wastes and toxic gases produced by
the mine on the number of endemic plants.

1. 1. Study area

Maden copper mine is the most important mine in Turkey. Operated for more than 4000 years (Seeliger et al.,
1985). Then, the decision was brought forward to 1995 (Celebi and Peker, 1994).

East Anatolia has a rich flora, due to its variable climate and many ecological zones (Ozgokce and Ozgelik,
2004). This study was carried out in 2005-2007 period in the surrounding of copper mine site (Maden District of Elazig
Province) which was shut and where flora was destroyed. Study area was located on the east of Anatolian diagonal, in
the skirts of South-Eastern Taurus Mountains (Cakilcioglu et al., 2008), in the Upper Euphrates Region of the Eastern
Anatolia Region (Sengiin, 2007). Maden (Figure 1) belongs to the Iran-Turan Plant Geography Region and falls within
the B7 grid square according to the Grid classification system developed by Davis (Davis, 1965-1985).

Ergani-Maden copper mine is located in the west of Maden District, at 80 km southeast of Elazig province in
the East Anatolia Region. Mine is accessed via Elazig- Diyarbakir railway and highway (Celebi and Peker, 1994).

Figure 1. Topographical map of the research area
1. 2. Climate and geology of the study area

Data related to the climate of the study area were supplied by Maden meteorology station (Elevation: 1100 m.).
The source of the data supplied by the station was Turkish State Meteorological Service (DMIGM, 2006).

Eastern Anatolia is the coldest region of Turkey (Sengiin, 2007). The rainfall regime in Maden follows the
order (from the most to the least rainfall) of spring, winter, autumn and summer. This regime falls into the category of
Eastern Mediterranean type-2 rainfall regime. Annual average temperature is 4.3 °C, annual average rainfall is 509.7
mm., minimum average temperature in the coldest month is -7.4 °C, the lowest temperature is d: -14.2 °C, the number of
years when temperature is measured is 20 and the number of years when rainfall is measured is 20. The rainfall-
temperature coefficiency value calculated for Maden station is 31.7. Arid period value calculated for Maden is 0.55.
Accordingly, it can be concluded that research area is in the semi-arid Mediterranean bioclimatic zone and under the
influence of Mediterranean climate.

Heavy exposure of the research area to intensive tectonic evolution has been reflected on the geomorphologic
units as certain characteristics. In the study carried out in Ergani-Maden area; Ozkaya named a deposit which is
composed of grit-shale-marn intercalation and has the characteristics of flysch deprived of grey volcanic additives as
“Caspian Formation”, which also includes Simaki Formation. Ozkan added it into Baykan Group (Ozkaya, 1978).

Ugur CAKILCIOGLU et al., Flora of the region between copper mine and Tekevler village (Maden-Elazig/Turkey)



56 Biological Diversity and Conservation —4 /1 (2011)

Figure 2. Rainfall-temperature diagram of Maden District
2. Materials and methods

This paper is based on a Ph.D. thesis. 2071 vascular plant samples collected within a period of nearly three
years (March 2005-October 2007) constituted the research material. Field surveys were carried out via periodical visits
paid to the research area. Plants were identified according to “Flora of Turkey and the East Aegean Islands” (Davis,
1965-1985; Davis et al., 1988) and they were compared with the samples in Firat University Herbarium (FUH). A list of
the flora is given in Appendix A. Those plants which were identified are still kept in FUH.

In listing the taxons identified, evolutional system presented in David’s work “Flora of Turkey and the East
Aegean Islands” was adopted. Then, the names of the species, their subspecies units, if any, (subspecies and variety),
locality, habitat, altitude, date of collection, name of the collectors and numbers were listed. The information on the
endemic status of the taxons, plant geography and the IUCN categories of the taxons (Ekim et al., 2000) were listed
after the tag information. Information obtained during the floristic study was analyzed on the basis of comparisons with
the flora studies conducted in the areas close to the region.

Plant collection stations (B7 Elazig-1235-1450 m.); 1. Roadsides of Lower Karatop vil. 2. Northern slope of
mt. Killan. 3. Southern slope of mt. Killan. 4. Roadside of Sehribayram st. 5. Field sides of Giizelbag st. 6. Roadsides of
Kayalar vil. 7. Roadsides of Karatop vil. 8. Slopes of Hallan st. 9. Streamsides of Pirnos st., Tekevler vil. 10.
Surrounding area of the tap in Corekli st., Tekevler vil. 11. Roadsides of Corekli st., Tekevler vil. 12. Western slopes of
Pirnos st., Tekevler vil. 13. Southern slopes of Pirnos st., Tekevler vil. 14. Southern slopes of Pirnos st., Tekevler vil.
15. Northern slopes of Pirnos st., Tekevler vil. 16. Field sides of Corekli st., Tekevler vil. 17. Field sides of Pirnos st.,
Tekevler vil. 18. Field sides of Pirnos st., Tekevler vil. 19. Northern slopes of Pirnos st., Tekevler vil. 20. Roadsides of
Pirnos st., Tekevler vil. 21. Eastern slopes of Pirnos st., Tekevler vil. 22. Roadsides of Pirnos st., Tekevler vil. 23. Field
sides of Tektas st. 24. Roadsides of Dilekkaya st. 25. Roadsides of Ozyurt st. 26. Lower parts of western slopes and
streamsides of Pirnos st., Tekevler vil. 27. Streamsides of Pirnos st., Tekevler vil. 28. Roadsides of Halan st. 29.
Tekevler vil., Elazig- Diyarbakir highway, and roadsides. 30. Field sides, Seyhbayram st.

Data supplied by Maden meteorology station (Elevation:1100 m.) was used to evaluate the climate of the
research area. DMIGM was the source of the data supplied by the station (DMIGM, 2006). The data pertaining to this
station was evaluated on the basis of the evaluations of Walter (Walter, 1960) and Akman (Akman, 1990).

The abbreviations used in the floristic list are as follows; End: Endemic, C: Ugur Cakilcioglu (the first author,
collector), mt: Mountain, st: Street, vil; Village, Medit: Mediterranean, E.Medit: East Mediterranean, Euro-Sib: Euro-
Siberian, Ir-Tur: Irano-Turanian, VU: Vulnerable, LR: Lower risk, cd: Conservation dependent, nt: Nea threaned, Ic:
Least concern. AP: Arid period (Summer aridity), RP: Rainy period.

3. Results

Plant list of the area Cupressus se mpervirens L. 11, 27.05.2006, C 2163; 2,
PTERIDOPHYTA 18.06.2006, C 2570.

EQUISETACEAE Juniperus oxycedrus L. subsp. oxycedrus, 11, 27.05.2006, C
Equisetum ra mosissimum Desf. 1, 07.05.2006, C 1300; 10, 2161; 3, 21.05.2006, C 1995.

02.06.2006, C 2360. ANGIOSPERMAE

SPERMATOPHYTA DICOTYLEDONES

GYMNOSPERMAE RANUNCULACEAE

CUPRESSACEAE
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Nigella o xypetala Boiss. 12, 29.06.2005, C 41; 14,
29.06.2005, C 104; 1, 07.05.2006, ¢ 1351; 2, 21.05.2006, G
1955; 9, 27.05.2006, C 2263. Ir-Tur.

N. arvensis L. var. glauca Boiss. 7, 07.05.2006, C 1408.

N. ni gellastrum (L.) Willk. 2, 21.05.2006, C 1956; 11,
27.05.2006, C 2146.

Delphinium peregrinum L. 3, 21.05.2006, C 2558; 8,
15.07.2006, C 2716. Ir-Tur.

Consolida oliveriana (DC.) Schréd. 11, 27.05.2006, C 2164.
Ir-Tur.

Clematis orientalis L. 11, 27.05.2006, C 2147.

Adonis aestivalis L. subsp. aestivalis 11, 27.05.2006, C 2186.
A. aestivalis L. subsp. parviflora (Fisch. ex DC.) Busch 6,
30.04.2006, C 1089.

A. flammea Jacq. 12, 14.05.2006, C 1620.

Ranunculus ¢ onstantinopolitanus  (DC.) d’Urv. 11,
27.05.2006, C 2194.

R. cuneatus Boiss. 17, 24.04.2006, C 821; 18, 14.05.2006, C
1627.

R. isthmicus Boiss. subsp. stepporum Davis 19, 23.04.2006,
C 815.

R. arvensis L. 20, 01.07.2005, C 458; 5, 07.05.2006, C 1257;
1, 07.05.2006, C 1301.

R. kochii Ledeb. 15, 23.04.2006, C 800. Ir-Tur.

R. sintenisii Freyn 11, 27.05.2006, C 2185. Ir-Tur.
Ceratocephalus falcatus (L.) Pers. 11, 27.05.2006, C 2192.
PAPAVERACEAE

Glaucium leiocarpum Boiss. 9, 27.05.2006, C 2220.
Roemeria hybrida (L.) DC. subsp. hybrida 6, 30.04.2006, C
1085; 5, 07.05.2006, C 1233.

Papaver ac rochaetum Bornm. 12, 21.05.2006, C 1805; 2,
21.05.2006, C 1957; 11, 27.05.2006, C 2129; 9, 27.05.2006,
C 2230; 3, 21.05.2006, C 2576. Ir-Tur.

P. triniifolium Boiss. 12, 21.05.2006, ¢ 1840. End. Ir-Tur.
LR (Ic)

P. macrostomum Boiss. & Huet ex Boiss. 5, 07.05.2006, C
1214. Ir-Tur.

P. rhoeas L. 21, 30.06.2005, C 367; 12, 21.05.2006, C 1844;
11, 05.08.2006, C 2881.

P. lacerum Popov 5, 07.05.2006, C 1252.

P. dubium L. 21, 30.06.2005, C 368; 12, 21.05.2006, C 1846.
P. arenarium Bieb. 5, 07.05.2006, C 1253.

Hypecoum imberbe Sibth. & Sm. 4, 02.04.2006, C 782.
Corydalis rutifolia (Sibth. & Sm.) DC. subsp. erdelii (Zucc.)
Cullen & Davis 19, 23.04.2006, C 813.

Fumaria as epala Boiss. 12, 14.05.2006, C 1641; 24,
27.05.2006, C 2311. Ir-Tur.

BRASSICACEAE (CRUCIFERAE)

Raphanus raphanistrum L. 2, 21.05.2006, C 1958.

Conringia perfoliata (C.A. Mey.) Busch. 12, 14.05.2006, C
1650; 11, 27.05.2006, C 2158.

Cardaria draba (L.) Desv. subsp. draba 19, 23.04.2006, C
803; 5, 07.05.2006, C 1261.

C. draba (L.) Desv. subsp. chalepensis (L.) O.E. Schulz. 12,
29.06.2005, C 84.

Isatis ¢ andolleana Boiss. 20, 01.07.2005, C 472; 21,
29.04.2006, C 1063. End. Ir-Tur. LR (Ic)

L. aucheri Boiss. 19, 23.04.2006, C 801. End. Ir-Tur. LR (Ic)
Aethionema arabicum (L.) Andrz. ex DC. 12, 14.05.2006, C
1646; 3, 21.05.2006, C 2577.

Ae. armenum Boiss. 1, 07.05.2006, C 1353; 2, 21.05.2006, C
1959. Ir-Tur.

Ae. grandiflorum Boiss. & Hohen. 12, 29.06.2005, C 60; 21,
30.06.2005, C 433; 8, 14.05.2006, C 1712; 12, 21.05.2006, C
1834; 22, 10.06.2007, ¢ 3111. Ir-Tur.

Thlaspi arvense L. 21, 30.06.2005, C 378.
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T. perfoliatum L. 4, 02.04.2006, C 780; 14, 24.04.2006, C
826; 21, 29.04.2006, C 1078; 7, 07.05.2006, C 1408.
Capsella bursa-pastoris (L.) Medik. 2, 21.05.2006, ¢ 1993;
12, 14.05.2006, C 1611.

Boreava orientalis Jaub. Spach 8, 14.05.2006, C 1718; 19,
17.06.2006, C 2453.

Neslia api culata Fisch., Mey. & Ave-Lall. 6, 30.04.2006, C
1086; 5, 07.05.2006, C 1264; 8, 14.05.2006, C 1729; 24,
27.05.2006, C 2308.

Tchihatchewia i satidea Boiss. 21, 30.06.2005, C 441; 21,
29.04.2006, C 1070; 12, 14.05.2006, C 1644; 25, 02.06.20086,
C 2339; 3, 21.05.2006, C 2578; 22, 10.06.2007, C 3103. End.
Ir-Tur. VU

Fibigia clypeata (L.) Medik. 11, 27.05.2006, C 2184.

F. macrocarpa (Boiss.) Boiss. 12, 29.06.2005, C 73; 3,
21.05.2006, C 2590.

Alyssum desertorum Stapf. var. desertorum 7, 07.05.2006, C
1407.

A. minutum Schlecht. ex DC. 14, 24.04.2006, C 828.

A. strictum Willd. 12, 29.06.2005, C 90. Ir-Tur.

A. s zowitsianum Fisch. & Mey. 12, 29.06.2005, C 69; 25,
02.06.2006, C 2351.

A. minus (L.) Rothm var. minus 22, 10.06.2007, C 3099.

A. strigosum Banks & Sol. subsp. strigosum 5, 07.05.2006, C
1236; 12, 14.05.2006, C 1613; 2, 21.05.2006, C 1960; 9,
27.05.2006, C 2244,

A. hirsutum Bieb. 23, 28.04.2006, C 895.

A. pateri Nyar. subsp. pateri 21, 22.06.2006, C 2645. End. Ir-
Tur. LR (Ic)

A. murale Waldst. & Kit. var. murale 12, 29.06.2005, C 96;
3, 21.05.2006, C 2579; 21, 22.06.2006, C 2664.

Erophila verna (L.) Chevall. subsp. praecox (Stev.) Walters
2,21.05.2006, C 1961.

Arabis verva (L.) DC. 5, 07.05.2006, C 1220. Medit.
Barbarea plantaginea DC. 25, 02.06.2006, C 2351.

Hesperis pendula D.C. 21, 29.04.2006, C 1062.

Malcolmia africana (L.) R. Br. 11, 27.05.2006, C 2183.
Erysimum unc inatifolium Boiss. 8, 14.05.2006, C 1750; 12,
21.05.2006, C 1800; 2, 21.05.2006, C 1994. End. LR (Ic)

E. crassipes Fisch. & Mey. 25, 02.06.2006, C 2351.

E. repandum L. 11, 27.05.2006, C 2191.

Alliaria petiolata (Bieb.) Cavara & Grande 7, 07.05.2006, C
1406; 8, 14.05.2006, C 1708.

Sisymbrium a ltissimum L. 19, 23.04.2006, C 807; 6,
30.04.2006, C 1095; 5, 07.05.2006, C 1235; 12, 14.05.20086,
C 1637.

Descurainia s ophia (L.) Webb ex Prantl 21, 30.06.2005, C
386; 8, 14.05.2006, C 1700; 3, 21.05.2006, C 2580.

Camelina rumelica Vel. 5, 07.05.2006, C 1234.
CAPPARACEAE

Capparis spinosa L. var. spinosa 8, 15.07.2006, C 2701.
Cleome ornithopodioides L. 16, 14.07.2007, C 3174.
RESEDACEAE

Reseda | utea L. var. lutea 12, 29.06.2005, C 63; 12,
14.05.2006, C 1609; 8, 15.07.2006, C 2706.

CISTACEAE

Helianthemum ledifolium (L.) Miller var. ledifolium 12,
21.05.2006, C 1827.

VIOLACEAE

Viola odorata L. 7,07.05.2006, C 1406.

V. m odesta Fenzl 4, 02.04.2006, C 779; 2, 21.05.2006, C
1961.

POLYGALACEAE

Polygala pruinosa Boiss. subsp. pruinosa 3, 21.05.2006, C
2581.

PORTULACACEAE

Portulaca oleracea L. 16, 14.07.2007, C 3157.
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CARYOPHYLLACEAE

Arenaria serpyllifolia L. 4, 02.04.2006, C 784; 7, 07.05.2006,
C 1405.

A. acerosa Boiss. 20, 01.07.2005, C 445; 8, 14.05.2006, C
1730. End. LR (Ic)

Minuartia juniperina (L.) Maire & Petitm. 12, 29.06.2005, C
50.

Stellaria media (L.) Vill. subsp. pallida (Dumort.) Aschers.
& Graebn. 11, 27.05.2006, C 2183.

Cerastium di  chotomum L. subsp. dichotomum 21,
30.06.2005, C 421; 14, 24.04.2006, C 829; 2, 21.05.2006, C
1962.

C. glomeratum Thuill. 11, 27.05.2006, C 2190.

Telephium oligospermum Steud. ex Boiss. 12, 29.06.2005, C
92; 21, 30.06.2005, C 365; 20, 01.07.2005, C 437; 14,
18.06.2006, C 2535. Ir-Tur.

Dianthus f loribundus Boiss. 21, 22.06.2006, C 2623; 8,
15.07.2006, C 2767.

Velezia rigida L. 14, 18.06.2006, C 2555.

Saponaria viscosa C.A. Meyer 11, 27.05.2006, C 2182. Ir-
Tur.

S. prostrata Willd. subsp. anatolica Hedge 21, 30.06.2005, C
399; 20, 01.07.2005, C 483; 12, 21.05.2006, C 1811. End. LR
(Ic)

Gypsophilav enusta Fenzl 14, 18.06.2006, C 2552; 8,
15.07.2006, C 2781. Ir-Tur.

Vaccaria pyramidata Medik. var. grandiflora (Fisch. ex DC.)
Cullen 12, 29.06.2005, C 40; 14, 29.06.2005, C 138; 20,
01.07.2005, C 438; 9, 27.05.2006, C 2256; 3, 21.05.2006, C
2582; 19, 17.06.2006, C 2447. Ir-Tur.

Silene armena Boiss. var. armena 21, 29.04.2006, C 1079.

S. ¢ hlorifolia Sm. 12, 29.06.2005, C 59; 14, 29.06.2005, C
108; 25, 02.06.2006, C 2357; 21, 22.06.2006, C 2621; 8,
15.07.2006, C 2708; 16, 14.07.2007, C 3150. Ir-Tur.

S. muradica Schischk. 12, 29.06.2005, C 83; 21, 22.06.2006,
C 2643. End. Ir-Tur. LR (Ic)

S. s upina Bieb. subsp. pruinosa (Boiss.) Chowdh. 7,
07.05.2006, C 1404.

S. ampullata Boiss. 20, 01.07.2005, C 442; 25, 02.06.2006, C
2338. Ir-Tur.

S. vulgaris (Moench) Garcke var. vulgaris 12, 29.06.2005, C
80; 26, 14.05.2006, C 1612; 11, 27.05.2006, C 2109.

S. compacta Fischer 14, 18.06.2006, C 2553; 8, 15.07.2006,
C 2780.

S. ¢ onoidea L. 14, 29.06.2005, C 103; 12, 21.05.2006, C
1820.

Agrostemma gi thago L. 21, 30.06.2005, C 375; 19,
17.06.2006, C 2434; 3, 21.05.2006, C 2591.
ILLECEBRACEAE

Herniaria incana Lam. 25, 02.06.2006, C 2361.

Paronychia k urdica Boiss. subsp. kurdica var. kurdica 21,
29.04.2006, C 1066; 2, 21.05.2006, ¢ 1963; 14, 18.06.2006,
C 2544,

POLYGONACEAE

Atraphaxis bi llardieri Jaub. & Spach var. billardieri 21,
22.06.2006, C 2676. Ir-Tur.

Polygonum cognatum Meissn. 27, 10.06.2007, C 3117.

P. arenarium Waldst. & Kit. 8, 15.07.2006, C 2714.

Rumex acetosella L. 12, 29.06.2005, C 55; 21, 30.06.2005, C
418; 12, 21.05.2006, C 1823.

R. scutatus L. 12, 29.06.2005, C 72; 21, 30.06.2005, C 405;
8, 14.05.2006, C 1727; 11, 27.05.2006, C 2128; 3,
21.05.2006, C 2583.

R. t uberosus L. subsp. horizontalis (Koch) Rech. 16,
14.07.2007, C 3180.

R. crispus L. 19, 17.06.2006, C 2460.
CHENOPODIACEAE

Chenopodium bot rys L. 3, 21.05.2006, C 2592; 11,
05.08.2006, G 2839.

C. album L. subsp. album var. album 16, 14.07.2007, C 3161.
Atriplex rosea L. 8, 15.07.2006, ¢ 2715; 11, 05.08.2006, C
2836.

Salsola r uthenica ljin. 11, 05.08.2006, C 2814; 8§,
15.07.2006, ¢ 2718.

AMARANTHACEAE

Amaranthus r etroflexus L. 11, 05.08.2006, C 2885; 16,
14.07.2007, C 3162.

A. albus L. 11, 05.08.2006, C 2800.

TAMARICACEAE

Tamarix smyrnensis Bunge 9, 27.05.2006, C 2225.

Myricaria germanica (L.) Desv. 16, 14.07.2007, C 3164.
HYPERICACEAE (GUTTIFERAE)

Hypericum sc abroides Robson & Poulter 11, 05.08.2006, C
2872. End. Ir-Tur. VU

H. scabrum L. 12, 29.06.2005, C 67; 21, 30.06.2005, C 400;
20, 01.07.2005, C 452; 21, 29.04.2006, C 1053; 9,
27.05.2006, C 2222; 14, 18.06.2006, C 2519. Ir-Tur.

H. triguetrifolium Tura 29, 19.10.2007, C 3191.
MALVACEAE

Malva neglecta Wallr. 7, 07.05.2006, C 1403; 2, 21.05.2006,
C 1964; 3, 21.05.2006, C 2584; 16, 14.07.2007, C 3165.
Alcea striata (DC.) Alef. subsp. rufescens (Boiss.) Cullen 16,
14.07.2007, C 3160.

Althaea cannabina L. 16, 14.07.2007, C 3176.

LINACEAE

Linum mucronatum Bertol. subsp. armenum (Bordz.) Davis
21, 22.06.2006, C 2660. Ir-Tur.

L. nodiflorum L. 21, 30.06.2005, C 392; 20, 01.07.2005, C
478; 9, 27.05.2006, C 2232; 25, 02.06.2006, C 2353; 19,
17.06.2006, C 2451. Medit.

GERANIACEAE

Geranium rotundifolium L. 12, 29.06.2005, C 30.

G. tuberosum L. subsp. tuberosum 14, 24.04.2006, C 824; 16,
29.04.2006, C 1048; 12, 14.05.2006, C 1630.

G. stepporum Davis 7, 07.05.2006, C 1402; 2, 21.05.2006, C
1965. Ir-Tur.

Erodium c icutarium (L.) L.’Herit. subsp. cicutarium 12,
14.05.2006, ¢ 1631.

ZYGOPHYLLACEAE

Zygophyllum fabago L. 11, 05.08.2006, C 2825.

Peganum harmala L. 11, 05.08.2006, C 2823.

RUTACEAE

Haplophyllum cappadocicum Spach 11, 05.08.2006, C 2884.
End. Ir-Tur.

RHAMNACEAE

Paliurus s pina-christi Miller 19, 17.06.2006, C 2457; 3,
21.05.2006, C 2593.

ANACARDIACEAE

Rhus coriaria L. 11, 05.08.2006, C 2833.

Pistacia terebinthus L. subsp. palaestina (Boiss.) Engler. 11,
05.08.2006, C 2802. Medit.

FABACEAE (LEGUMINOSAE)

Robina pseudoacacia L. 24, 27.05.2006, C 2325.

Colutea cilicica Boiss. & Bal. 3, 21.05.2006, C 2585.
Astragalus [ anigerus Desf. 21, 30.06.2005, C 362; 20,
01.07.2005, C 448; 12, 21.05.2006, C 1803. Ir-Tur.

A. gummifer Lab. 21, 22.06.2006, ¢ 2607; 10, 15.07.2006, C
2735. Ir-Tur.

A. compactus Lam. 14, 29.06.2005, ¢ 157; 21, 22.06.2006, C
2608. Ir-Tur.

A. lamarckii Boiss. 21, 22.06.2006, C 2616. End. Ir-Tur.

A. cephalotes Banks & Sol. var. cephalotes 10, 15.07.2006, C
2754,
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A. odoratus Lam. 3, 21.05.2006, C 2595; 21, 22.06.2006, C
2650.

A. onobrychis L. 12, 29.06.2005, C 52; 21, 30.06.2005, C
414; 20, 01.07.2005, C 444; 8, 14.05.2006, C 1720; 2,
21.05.2006, C 1966.

A. bicolor Lam. 10, 15.07.2006, C 2756; 11, 05.08.2006, C
2870. Ir-Tur.

A. scabrifolius Boiss. 8, 14.05.2006, C 1723; 24, 27.05.20086,
C 2301. End. Ir-Tur.

Cicer pinnatifidum Jaub. & Spach 7, 07.05.2006, C 1401. 2,
21.05.2006, C 1967.

Vicia cracca L. subsp. stenophylla Vel. 25, 02.06.2006, C
2336.

V. noe ana Reuter ex Boiss. var. noeana 11, 05.08.2006, C
2878. Ir-Tur.

V. sericocarpa Fenzl var. sericocarpa 2, 21.05.2006, C 1967.
V. anat olica L. 12, 21.05.2006, C 1836; 9, 27.05.2006, C
2237. Ir-Tur.

V. cuspidata Boiss. 21, 29.04.2006, C 1081. Dogu Akd.

V. sativa L. subsp. nigra (L.) Ehrh. var. nigra 5, 07.05.20086,
C 1225; 12, 21.05.2006, C 1839; 11, 27.05.2006, C 2140; 9,
27.05.2006, C 2262.

Lens orientalis (Boiss.) Hand.-Mazz. 11, 27.05.2006, C 2181.
Lathyrus vinealis Boiss. & Noe 21, 29.04.2006, C 1080. Ir-
Tur.

L. inconspicuus L. 21, 30.06.2005, C 351.

L. annuus L. 5, 07.05.2006, C 1240. Medit.

L. cicera L. 19, 17.06.2006, C 2440.

L. sativus L. 21, 29.04.2006, C 1082.

L. hirsutus L. 5, 07.05.2006, C 1259.

Pisum sativum L. subsp. elatius (Bieb.) Aschers. & Graebn
var. elatius 21, 29.04.2006, ¢ 1061. Medit.

Ononis s pinosa L. subsp. leiosperma (Boiss.) Sirj. 10,
15.07.2006, C 2769.

Trifolium repens L. var. repens 19, 17.06.2006, C 2431.

T. campestre Schreb. 12, 29.06.2005, C 24; 11, 05.08.2006, C
2883.

T. resupinatum L. var. resupinatum 9, 27.05.2006, C 2265.

T. pr atense L. var. pratense 21, 30.06.2005, C 424; 12,
21.05.2006, C 1812.

T. pr atense L. var. americanum Harz. 24, 27.05.2006, C
2309; 10, 15.07.2006, C 2753.

T. arvense L. var. arvense 11, 27.05.2006, C 2180.

T. purpureum LOiS. var. purpureum 5, 07.05.2006, C 1245.

T. dasyurum C. Pres| 10, 15.07.2006, C 2731. E.Medit.

T. paucifolium d’Urv. 6, 30.04.2006, C 1097; 2, 21.05.2006,
C 1968. E.Medit.

Melilotus o fficinalis (L.) Desr. 12, 29.06.2005, C 38; 14,
18.06.2006, C 2547.

M. alba Desr. 10, 15.07.2006, C 2748.

Trigonella s pruneriana Boiss. var. spruneriana 10,
15.07.2006, C 2722. Ir-Tur.

T. mesopotamica Hub.-Mor. 10, 15.07.2006, C 2741. Ir-Tur.
T. monantha C.A. Meyer subsp. monantha 10, 15.07.2006, C
2762. Ir-Tur.

T. spicata Sibth. & Sm. 10, 15.07.2006, C 2752. E.Medit.
Medicago lupulina L. 21, 30.06.2005, C 286; 25, 02.06.2006,
C 2342.

M. s ativa L. subsp. sativa 10, 15.07.2006, C 2723; 11,
05.08.2006, C 2815.

M. minima (L.) Bart. var. minima 7, 07.05.2006, C 1400.

M. rigidula (L.) All. var. rigidula 12, 29.06.2005, C 68; 2,
21.05.2006, C 1969.

Lotus ¢ orniculatus L. var. corniculatus 21, 30.06.2005, C
408; 19, 17.06.2006, C 2429; 21, 22.06.2006, C 2646.
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L. g ebelia Vent. var. gebelia 21, 30.06.2005, C 420; 20,
01.07.2005, C 460; 12, 21.05.2006, C 1804; 9, 27.05.2006, C
2202; 25, 02.06.2006, G 2343.

Coronilla orientalis Miller var. orientalis 12, 29.06.2005, C
25; 21, 30.06.2005, ¢ 361; 19, 17.06.2006, C 2450.
Hedysarum syriacum Boiss. 11, 05.08.2006, C 2806. Ir-Tur.
Onobrycis fallax Freyn & Sint. 21, 30.06.2005, C 344. End.
ROSACEAE

Prunus divaricata Ledeb. subsp. divaricata 8, 15.07.2006, C
2783.

Cerasus mi crocarpa (C.A. Meyer) Boiss. subsp. tortuosa
(Boiss. & Hausskn.) Browicz 16, 14.07.2007, C 3178. Ir-Tur.
C. mahaleb (L.) Miller var. mahaleb 26, 14.05.2006, C 1642.
Amygdalus communis L. 5, 07.05.2006, C 1205.

Rubus s anctus Schreber 2, 21.05.2006, C 1970; 25,
02.06.2006, C 2359.

R. di scolor Weihe & Nees 11, 27.05.2006, C 2161; 8,
15.07.2006, C 2778.

R. canescens DC. var. canescens 22, 22.06.2006, C 2678.
Potentilla au chriana Th. Wolf 11, 27.05.2006, C 2179. Ir-
Tur.

P. recta L. 24, 27.05.2006, C 2300; 19, 17.06.2006, C 2430;
22, 10.06.2007, C 3086.

Agrimonia eupatoria L. 8, 15.07.2006, C 2764.
Sanguisorba m inor Scop. subsp. minor 20, 01.07.2005, C
439; 11, 27.05.2006, C 2124; 9, 27.05.2006, C 2243.

S. minor Scop. subsp. muricata (Spach) Briq. 21, 30.06.2005,
G 376; 11, 27.05.2006, C 2111.

Alchemilla pseudocartalinica Juz. 9, 27.05.2006, C 2272.
Rosa he misphaerica J. Herrm. 22, 22.06.2006, C 2679. Ir-
Tur.

R. canina L. 8, 15.07.2006, C 2725; 22, 10.06.2007, C 3087.
Cotoneaster nu mmularia Fisch. & Mey. 16, 14.07.2007, C
3179.

Crataegus szovitsii Pojark. 24, 27.05.2006, ¢ 2333. Ir-Tur.

C. meyeri Pojark. 11, 05.08.2006, C 2884. Ir-Tur.

Pyrus communis L. subsp. communis 5, 07.05.2006, C 1209,
2,21.05.2006; C 1971.

P. elaeagnifolia Pallas subsp. elaeagnifolia 21, 29.04.2006, C
1073.

ONAGRACEAE

Epilobium hi rsutum L. 10, 15.07.2006, C 2772; 11,
05.08.2006, G 2802.

CRASSULACEAE

Rosularia haus sknechtii Boiss. & Reuter 11, 27.05.2006, C
2178. End. Ir-Tur.

APIACEAE (UMBELLIFERAE)

Eryngium bi llardieri Delar. 8, 15.07.2006, C 2757; 11,
05.08.2006, C 2810. Ir-Tur.

E. campestre L. var. virens Link 16, 14.07.2007, C 3166.
Echinophora tenuifolia L. subsp. sibthorpiana (Guss.) Tutin
16, 14.07.2007, C 3183. Ir-Tur.

Grammosciadium pl atycarpum Boiss. & Hausskn. 11,
27.05.2006, C 2177. Ir-Tur.

G. pterocarpum Boiss. & Hausskn. 26, 14.05.2006, C 1648.
Ir-Tur.

Scandix s tellata Banks & Sol. 20, 01.07.2005, C 455; 5,
07.05.2006, C 1254; 26, 14.05.2006, C 1623; 12, 21.05.2006,
C 1843.

Bifora radians Bieb. 21, 22.06.2006, C 2677.

Bunium paucifolium DC. var. paucifolium 12, 21.05.2006, C
1826; 2, 21.05.2006, C 1972; 19, 17.06.2006, C 2449. Ir-Tur.
Pimpinella k otschyana Boiss. 14, 29.06.2005, C 125; 21,
22.06.2006, C 2639. Ir-Tur.

Lecokia cretica (Lam.) DC. 11, 27.05.2006, C 2176.
Prangos pe ucedanifolia Fenzl 16, 14.07.2007, C 3182. Ir-
Tur.
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Bupleurum rotundifolium L. 14, 29.06.2005, C 131; 12,
21.05.2006, C 1848; 19, 17.06.2006, C 2445; 14, 18.06.2006,
C 2548.

B. gerardii All. 11, 27.05.2006, C 2105.

Falcaria vulgaris Bernh. 14, 18.06.2006, C 2557.

Ferula orientalis L. 12, 29.06.2005, C 32. Ir-Tur.

Malabaila lasiocarpa Boiss. 8, 14.05.2006, C 1711. End. Ir-
Tur. LR (Ic)

M. dasyantha (C. Koch) Grossh. 19, 17.06.2006, G 2455. Ir-
Tur.

M. secacul Banks & Sol. 20, 01.07.2005, C 470.

Zosima abs inthifolia (Vent.) Link 12, 29.06.2005, C 71; 9,
27.05.2006, C 2212.

Torilis arvensis (Huds.) Link subsp. arvensis 21, 30.06.2005,
C 430.

T. leptophylla (L.) Reichb. 21, 29.04.2006, C 1077.

T. leptocarpa (Hochst) Townsend 22, 22.06.2006, C 2680. Ir-
Tur.

Astrodaucus orientalis (L.) Drude. 21, 22.06.2006, C 2638.
Ir-Tur.

Caucalis platycarpos L. 20, 01.07.2005, C 456.
Turgenia [ atifolia (L.) Hoffm. 14, 29.06.2005, C 115; 20,
01.07.2005, C 467.

Daucus carota L. 8, 15.07.2006, C 2771.

Artedia squamata L. 19, 17.06.2006, C 2461.
CAPRIFOLIACEAE

Sambucus ebulus L. 22, 22.06.2006, C 2681. Euro-Sib.
RUBIACEAE

Crucianella angustifolia L. 11, 27.05.2006, C 2162. Medit.
Asperula gl omerata (Bieb.) Griseb. subsp. condensata
(Ehrend.) Ehrend. var. condensata 11, 05.08.2006, C 2885.
Ir-Tur.

A. s tricta Boiss. subsp. latibracteata (Boiss.) Ehrend. 19,
17.06.2006, C 2458. End. Ir-Tur. LR (Ic)

A. xylorrhiza Nab. 12, 29.06.2005, C 23; 20, 01.07.2005, C
459; 8, 14.05.2006, ¢ 1735; 11, 27.05.2006, C 2152; 25,
02.06.2006, C 2335. Ir-Tur.

A. arvensis L. 12, 29.06.2005, C 81; 20, 01.07.2005, C 457,
26, 14.05.2006, C 1619; 9, 27.05.2006, C 2267; 8,
15.07.2006, C 2761. Medit.

Galium v erum L. subsp. verum 21, 22.06.2006, C 2637.
Euro-Sib.

G. mite Boiss. & Hohen. 8, 15.07.2006, C 2760. Ir-Tur.

G.i ncanum Sm. subsp. elatius (Boiss.) Ehrend. 22,
22.06.2006, C 2681. Ir-Tur.

G. spurium L. subsp. spurium 1, 07.05.2006, C 1359. Euro-
Sib.

G. aparine L. 12, 29.06.2005, C 49.

G. nigricans Boiss. 26, 14.05.2006, C 1618. Ir-Tur.

G. r uncinatum Ehrend. & Schonb.-Tem. 8, 15.07.2006, C
2784. End. Ir-Tur. VU

Callipeltis cucullaria (L.) Steven 12, 21.05.2006, C 1849. Ir-
Tur.

Cruciata taurica (Pallas ex Willd.) Ehrend. 21, 30.06.2005, C
369; 14, 24.04.2006, C 830; 21, 29.04.2006, C 1059; 26,
14.05.2006, C 1639; 25, 02.06.2006, C 2349. Ir-Tur.

C. articulata (L.) Ehrend. 14, 18.06.2006, C 2556. Ir-Tur.
Rubia tinctorum L. 25, 02.06.2006, C 2360; 16, 14.07.2007,
C 3168. Ir-Tur.

VALERIANACEAE

Valeriana s isymbriifolia Vahl. 26, 14.05.2006, C 1604. Ir-
Tur.

V. dioscoridis Sm. 1, 07.05.2006, C 1309. E.Medit.
Valerianella carinata Lois. 30, 02.04.2006, C 783.

V. pumila (L.) DC. 5, 07.05.2006, C 1246; 12, 14.05.2006, C
1603.

V.ves icaria (L) Moench 5, 07.05.2006, C 1210; 8,
14.05.2006, C 1713; 3, 21.05.2006, C 2559.
DIPSACACEAE

Dipsacus laciniatus L. 4, 02.08.2005, C 508.

Cephalaria syriaca (L.) Schrader 11, 05.08.2006, C 2886.
Scabiosa argentea L. 24, 27.05.2006, C 2304.

S. micrantha Desf. 8, 15.07.2006, C 2704.

S. persica Boiss. 14, 29.06.2005, ¢ 106; 21, 22.06.2006, C
2655. Ir-Tur.

S. rotata Bieb. 12, 21.05.2006, C 1806. Ir-Tur.

Pterocephalus plumosus (L.) Coulter 11, 27.05.2006, C 2144;
9, 27.05.2006, C 2233.

ASTERACEAE (COMPOSITAE)

Helichrysum plicatum DC. subsp. plicatum 12, 29.06.2005, C
28; 21, 30.06.2005, C 350; 25, 02.06.2006, C 2334; 19,
17.06.2006, C 2425; 21, 22.06.2006, C 2604; 11, 05.08.2006,
C 2858.

Cymbolaena griffithii (A. Gray) Wagenitz 9, 27.05.2006, C
2247, Ir-Tur.

Conyza canadensis (L.) Cronquist 11, 05.08.2006, C 2817.
Bellis perennis L. 6, 12.03.2006, C 767. Euro-Sib.

Senecio mollis Willd. 11, 05.08.2006, C 2847. Ir-Tur.

S. eriospermus DC. var. eriospermus 21, 22.06.2006, C 2654.
Ir-Tur.

S. v ernalis Waldst. & Kit. 20, 01.07.2005, C 464; 19,
23.04.2006, C 810; 23, 28.04.2006, C 896; 21, 29.04.2006, C
1057; 11, 27.05.2006, C 2101.

Tussilago farfara L. 9, 27.05.2006, C 2261. Euro-Sib.
Anthemis cretica L. subsp. pontica (Willd.) Grierson 11,
05.08.2006, C 2888.

A. kotschyana Boiss. var. kotschyana 8, 14.05.2006, C 1743;
11, 27.05.2006, C 2138; 9, 27.05.2006, C 2227; 24,
27.05.2006, C 2331; 22, 10.06.2007, G 3094.

A. cotula L. 21, 22.06.2006, ¢ 2651.

A. pseudocotula Boiss. 23, 28.04.2006, ¢ 887; 5, 07.05.2006,
C 1255; 8, 14.05.2006, C 1702.

A. tinctoria L. var. tinctoria 21, 30.06.2005, C 403; 25,
02.06.2006, C 2340.

A. austriaca Jacq. 12, 29.06.2005, C 87; 14, 29.06.2005, C
146; 21, 30.06.2005, C 360; 12, 21.05.2006, C 1842; 11,
27.05.2006, ¢ 2125; 9, 27.05.2006, ¢ 2259; 24, 27.05.2006,
C 2323.

A. wiedemanniana Fisch. & Mey. 25, 02.06.2006, C 2348;
21, 22.06.2006, C 2649. End. LR (Ic)

Achillea s chischkinii Sosn. 12, 29.06.2005, C 57; 21,
30.06.2005, ¢ 411; 8, 14.05.2006, C 1733; 19, 17.06.2006, C
2444, End. Ir-Tur. LR (Ic)

A. aleppica DC. subsp. aleppica 21, 30.06.2005, ¢ 381. Ir-
Tur.

A. millefolium L. subsp. millefolium 21, 30.06.2005, C 345;
19, 17.06.2006, C 2427. Euro-Sib.

A. biebersteinii Afan. 21, 30.06.2005, ¢ 431. Ir-Tur.
Tanacetum ¢ admeum (Boiss.) Heywood subsp. orientale
Grierson 3, 21.05.2006, C 2587. End. Ir-Tur. LR (Ic)

T. ar gyrophyllum (C. Koch) Tvzel. var. argyrophyllum 12,
29.06.2005, C 26; 14, 29.06.2005, C 130; 21, 30.06.2005, G
404; 20, 01.07.2005, C 447; 19, 17.06.2006, G 2442; 3,
21.05.2006, C 2560. Ir-Tur.

Tripleurospermum  sevanense (Manden.) Pobed. 24,
27.05.2006, C 2313; 8, 15.07.2006, C 2774.

T. transcaucasicum (Manden.) Pobed. 3, 21.05.2006, C 2596.
Artemisia vulgaris L. 16, 14.07.2007, C 3159.

Gundelia tournefortii L. var. tenuisecta Boiss. 8, 14.05.2006,
C 1745; 11, 27.05.2006, C 2135; 25, 02.06.2006, C 2334.
Onopordum candidum Nab. 11, 05.08.2006, C 2850. Ir-Tur.
O. ¢ arduchorum Bornm. & Beauverd 11, 27.05.2006, C
2131, Ir-Tur.
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Cirsium creticum (Lam.) d’Urv. subsp. creticum 4,
02.08.2005, ¢ 509. E.Medit.

C. arvense (L.) Scop. subsp. vestitum (Wimmer & Grab.)
Petrak 16, 14.07.2007, C 3153.

Picnomon acarna (L.) Cass. 11, 05.08.2006, C 2828. Medit.
Carduus nutans L. subsp. nutans 21, 30.06.2005, C 429; 21,
22.06.2006, C 2647; 22, 10.06.2007, C 3105.

C. py cnocephalus L. subsp. albidus (Bieb.) Kazmi 12,
29.06.2005, C 70; 5, 07.05.2006, C 1216; 8, 14.05.2006, C
1704.

Jurinea ancyrensis Bornm. 16, 14.07.2007, C 3159. End. Ir-
Tur. LR (Ic)

Serratula c erinthifolia (Sm.) Boiss. 12, 29.06.2005, C 121,
21, 22.06.2006, C 2642.

Centaurea aggregata Fisch. & Mey. ex DC. subsp.
aggregata 14, 18.06.2006, C 2539; 8, 15.07.2006, C 2775.

C. saligna (C. Koch) Wagenitz 21, 22.06.2006, C 2602. End.
Ir-Tur. LR (Ic)

C. kurdica Reichardt 9, 27.05.2006, ¢ 2203. End. Ir-Tur. LR
(nt)

C. solstitialis L. subsp. solstitialis 21, 22.06.2006, C 2612;
11, 05.08.2006, C 2808; 16, 14.07.2007, C 3170.

C. i berica Trev. ex Sprengel 14, 29.06.2005, C 137; 9,
27.05.2006, C 2261; 21, 22.06.2006, C 2635; 8, 15.07.2006,
C 2736.

C. urvillei DC. subsp. armata Wagenitz 12, 21.05.2006, C
1821. 14, 18.06.2006, G 2552. E.Medit.

C. urvillei DC. subsp. hayekiana Wagenitz 20, 01.07.2005, C
484. Ir-Tur.

C. pichleri Boiss. subsp. pichleri 12, 14.05.2006, C 1643; 22,
10.06.2007, C 3090.

C. depressa Bieb. 12, 29.06.2005, C 99; 20, 01.07.2005, C
450.

Crupina crupinastrum (Moris) Vis. 12, 29.06.2005, C 65; 5,
07.05.2006, C 1223; 11, 27.05.2006, C 2107; 9, 27.05.2006,
C 2248; 19, 17.06.2006, C 2456; 11, 05.08.2006, C 2831.
Cnicus benedictus L. var. kotschyi Boiss. 12, 29.06.2005, C
46; 23, 28.04.2006, C 897; 6, 30.04.2006, C 1091; 12,
14.05.2006, C 1614.

Carthamus dentatus Vahl. 16, 14.07.2007, C 3172.

Carlina oligocephala Boiss. & Kotschy. subsp. oligocephala
8, 15.07.2006, C 2724.

Xeranthemum annuum L. 4, 02.08.2005, C 510.

Siebera nana (DC.) Bornm. 11, 05.08.2006, C 2887. Ir-Tur.
Chardinia orientalis (L.) O. Kuntze 12, 29.06.2005, C 42; 5,
07.05.2006, C 1244; 3, 21.05.2006, C 2561; 8, 15.07.2006, C
2737. Ir-Tur.

Echinops orientalis Trautv. 14, 29.06.2005, C 147; 9,
27.05.2006, C 2223; 8, 15.07.2006, ¢ 2720; 11, 05.08.2006,
C 2816; 22, 10.06.2007, ¢ 3098; 16, 14.07.2007, C 3169. Ir-
Tur.

Cichorium intybus L. 8, 15.07.2006, C 2773; 11, 05.08.2006,
C 2801.

Scorzonera mollis Bieb. subsp. mollis 19, 23.04.2006, C 817.
S. s emicana DC. 12, 29.06.2005, C 86. 8, 14.05.2006, C
1715. End. Ir-Tur. LR (Ic)

Tragopogon | ongirostris Bisch. ex Schultz Bip. var.
longirostris 12, 29.06.2005, C 77.

T. pterocarpus DC. 12, 29.06.2005, C 85; 5, 07.05.2006, C
1202. Ir-Tur.

T. latifolius Boiss. var. angustifolius Boiss. 21, 30.06.2005, C
391. Ir-Tur.

Leontodon asperrimus (Willd.) J. Ball. 22, 10.06.2007, C
3109. Ir-Tur.

Rhagadiolus angulosus (Jaub. & Spach) Kupicha 11,
27.05.2006, C 2175. Ir-Tur.
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Sonchus asper (L.) Hill subsp. glaucescens (Jordon) Ball. 6,
30.04.2006, C 1099.

Pilosella x fallax (Willd.) Arvet-Touvet. 19, 17.06.2006, C
2426; 27, 10.06.2007, C 3119.

P.xm acrotricha (Boiss.) CH. & FW. Schultz 11,
05.08.2006, C 2833.

Lactuca serriola L. 8, 15.07.2006, C 2712. Euro-Sib.
Scariola orientalis (Boiss.) Sojak 11, 05.08.2006, C 2835. Ir-
Tur.

Taraxacum montanum (C.A. Meyer) DC. 11, 05.08.2006, C
2837. Ir-Tur.

T. hybernum Stev. 21, 29.04.2006, C 1056.

T. b ellidiforme van Soest 6, 12.03.2006, C 768; 12,
14.05.2006, C 1640; 8, 15.07.2006, C 2717. End. Ir-Tur. LR
(Ic)

Chondrilla juncea L. var. juncea 4, 02.08.2005, C 511.
Crepis al pina L. 12, 29.06.2005, C 97; 11, 27.05.2006, C
2119; 9, 27.05.2006, C 2258; 24, 27.05.2006, C 2324.

C. fo etida L. subsp. rhoeadifolia (Bieb.) Celak. 21,
22.06.2006, C 2672.

C. sancta (L.) Babcock 12, 29.06.2005, C 62; 6, 30.04.2006,
C 1087; 5, 07.05.2006, C 1251; 12, 14.05.2006, C 1626; 21,
22.06.2006, C 2673.

CAMPANULACEAE

Campanula conferta A. DC. 27, 10.06.2007, C 3114. Ir-Tur.
C. propinqua Fisch. & Mey. 11, 05.08.2006, C 2880. Ir-Tur.
Asyneuma  amplexicaule (Willd.) Hand.-Mazz. subsp.
amplexicaule var. amplexicaule 4, 02.08.2005, C 512.

A. I imonifolium (L.) Janchen subsp. [limonifolium 21,
22.06.2006, C 2618.

Legousia pentagonia (L.) Thellung. 12, 29.06.2005, ¢ 31; 14,
29.06.2005, € 120; 20, 01.07.2005, C 465; 11, 27.05.2006, G
2149; 9, 27.05.2006, G 2229; 24, 27.05.2006, C 2329; 19,
17.06.2006, C 2441; 11, 05.08.2006, C 2877. E.Medit.
PRIMULACEAE

Androsacem axima L. 28, 30.04.2006, C 1103; 11,
27.05.2006, C 2169.

Anagallis arvensis L. var. caerulea (L.) Gouan 3, 21.05.2006,
C 2597.

ASCLEPIADACEAE

Vincetoxicum ¢ anescens (Willd.) Decne. subsp. canescens
21, 30.06.2005, C 354; 20, 01.07.2005, C 477; 14,
18.06.2006, C 2542; 3, 21.05.2006, C 2562. E.Medit.
CONVOLVULACEAE

Convolvulus ar vensis L. 11, 27.05.2006, C 2116; 24,
27.05.2006, C 2341; 21, 22.06.2006, C 2656; 8, 15.07.2006,
C 2713; 16, 14.07.2007, C 3173.

C. betonicifolius Miller subsp. peduncularis (Boiss.) Paris 14,
29.06.2005, C 116; 20, 01.07.2005, C 468; 24, 27.05.2006, G
2346; 19, 17.06.2006, C 2401. Ir-Tur.

BORAGINACEAE

Heliotropium do losum De Not. 3, 21.05.2006, C 2563; 21,
22.06.2006, C 2633.

Rochelia di sperma (L. fil.) C. Koch var. disperma 5,
07.05.2006, C 1242; 12, 14.05.2006, C 1652.

Asperugo pr ocumbens L. 23, 28.04.2006, C 891; 6,
30.04.2006, C 1092. Euro-Sib.

Mpyosotis heteropoda Trautv. 11, 27.05.2006, C 2174. Ir-Tur.
M. alpestris F.W. Schmidt subsp. alpestris 11, 27.05.2006, C
2168.

Paracaryum strictum (C. Koch) Boiss. 1, 07.05.2006, C
1308. End. Ir-Tur.

Solenanthus c ircinnatus Ledeb. 4, 02.08.2005, C 504; 27,
10.06.2007, C 3122. Ir-Tur.

Cynoglossum m ontanum L. 11, 27.05.2006, C 2173. Euro-
Sib.
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Buglossoides t enuiflora (L. fil.) Johnston 30, 02.04.2006, C
774.

B. a rvensis (L.) Johnston 19, 23.04.2006, C 814; 16,
29.04.2006, C 1041; 6, 30.04.2006, C 1090; 12, 14.05.2006,
C 1628; 11, 27.05.2006, C 2157.

Echium italicum L. 14, 29.06.2005, C 126; 21, 22.06.2006, C
2615. Medit.

Onosma se riceum Willd. 12, 29.06.2005, C 76; 21,
30.06.2005, € 352; 5, 07.05.2006, C 1229; 12, 21.05.2006, G
1809; 25, 02.06.2006, C 2337. Ir-Tur.

O. albo-roseum Fisch. & Mey. subsp. albo-roseum var. albo-
roseum 16, 14.07.2007, C 3152. Ir-Tur.

O. rascheyanum Boiss. 12, 29.06.2005, C 78; 12, 21.05.2006,
C 1822. Ir-Tur.

O. roussaei DC. 14, 29.06.2005, C 100. Ir-Tur.

Cerinthe minor L. subsp. auriculata 21, 22.06.2006, C 2675.
Brunnera orientalis (Schenk) Johnston 4, 02.04.2006, C 773.
Euxine.

Anchusa leptophlla Roemer & Schultes subsp. tomentosa
(Boiss.) Chamb. 14, 18.06.2006, ¢ 2559. End. Ir-Tur. LR (Ic)
A. a zurea Miller var. azurea 14, 29.06.2005, C 132; 12,
14.05.2006, C 1647.

A. strigosa Labill. 21, 30.06.2005, C 427; 8, 15.07.2006, C
2721.

A. aucheri DC. 12, 14.05.2006, C 1617.

Nonea melanocarpa Boiss. 21, 29.04.2006, C 1074. Ir-Tur.
N. s tenosolen Boiss. & Bal. 1, 07.05.2006, C 1358; 8,
14.05.2006, C 1747. End. Ir-Tur. LR (Ic)

SOLANACEAE

Solanum nigrum L. subsp. nigrum 11, 05.08.2006, C 2818.

S. dul camara L. 11, 27.05.2006, C 2102; 9, 27.05.2006, C
2260; 21, 22.06.2006, C 2624; 8, 15.07.2006, C 2700; 11,
05.08.2006, C 2806. Euro-Sib.

SCROPHULARIACEAE

Verbascum diversifolium Hochst. 11, 27.05.2006, C 2137; 14,
18.06.2006, C 2520; 11, 05.08.2006, C 2829. End. Ir-Tur.
VU

V. glomeratum Boiss. 16, 15.07.2006, C 2728. Ir-Tur.
Scrophularia pulverulenta Boiss. & Noe. 24, 27.05.2006, C
2328. End. Ir-Tur. LR (Ic)

S. rimarum Bornm. 21, 30.06.2005, C 356; 8, 14.05.2006, C
1741.

S. x anthoglossa Boiss. var. decipiens (Boiss. & Kotschy)
Boiss. 5, 07.05.2006, C 1204; 8, 14.05.2006, C 1736; 11,
27.05.2006, C 2117; 19, 17.06.2006, C 2433. Ir-Tur.
Anarrhinum orientale Bentham 11, 27.05.2006, C 2108; 14,
18.06.2006, C 2533. Ir-Tur.

Linaria genistifolia (L.) Miller subsp. genistifolia 20,
01.07.2005, ¢ 451; 8, 14.05.2006, C 1739; 11, 27.05.2006, C
2104; 9, 27.05.2006, G 2206; 25, 02.06.2006, C 2352; 19,
17.06.2006, C 2437; 21, 22.06.2006, C 2663. Euro-Sib.

L. antilibanotica Rech. fil. 11, 05.08.2006, C 2843. Ir-Tur.

L. corifolia Desf. 21, 22.06.2006, C 2630; 11, 05.08.2006, C
2830. End. Ir-Tur. LR (Ic)

Veronica cinerea Boiss. & Bal. 11, 27.05.2006, C 2167. End.
LR (Ic)

V. triphyllos L. 30, 02.04.2006, C 775.

V. triloba (Opiz) Kerner 11, 27.05.2006, C 2172.

V. anagallis-aquatica L. 16, 15.07.2006, C 2751.

V. oxycarpa Boiss. 1, 07.05.2006, C 1307. Ir-Tur.

V. orientalis Miller subsp. orientalis 12, 29.06.2005, C 66;
20, 01.07.2005, C 466; 12, 14.05.2006, C 1638; 11,
27.05.2006, C 2139.

V. orientalis Miller subsp. nimrodi (Richter ex Stapf) M.A.
Fischer 12, 29.06.2005, € 35. End. LR (Ic)
OROBANCHACEAE

Orobanche nana Noe ex G. Beck 21, 22.06.2006, C 2613.

O. aegyptiaca Pers. 9, 27.05.2006, C 2253; 14, 18.06.2006, C
2537.

O. oxyloba (Reuter) G. Beck. 1, 07.05.2006, G 1357.

O. minor Sm. 16, 29.04.2006, C 1049.

O. anatolica Boiss. & Reuter 11, 27.05.2006, C 2171.
GLOBULARIACEAE

Globularia t richosantha Fisch. & Mey. 27, 10.06.2007, G
3120. Ir-Tur.

VERBENACEAE

Verbena officinalis L. 9, 18.06.2006, C 2561.

LAMIACEAE (LABIATAE)

Teucrium c hamaedrys L. subsp. sinuatum (Celak.) Rech. fil.
8, 15.07.2006, C 2744. Ir-Tur.

T. polium L. 14, 29.06.2005, C 141; 24, 27.05.2006, C 2303;
21, 22.06.2006, C 2620.

Scutellaria o rientalis L. subsp orientalis 21, 22.06.2006, C
2658. Ir-Tur.

Eremostachys mo luccelloides Bunge 20, 01.07.2005, C 475.
Ir-Tur.

Phlomis sieheana Rech. fil. 14, 18.06.2006, C 2540. End. Ir-
Tur. LR (Ic)

P. kurdica Rech. fil. 8, 15.07.2006, C 2719; 11, 05.08.2006,
G 2865. Ir-Tur.

Lamium garganicum (L.) subsp. lasioclades (Stapf) R. Mill.
20, 01.07.2005, C 481. Ir-Tur.

L. amplexicaule L. 19, 23.04.2006, C 818; 21, 29.04.2006, C
1076. Euro-Sib.

L. macrodon Boiss. & Huet 24, 27.05.2006, C 2330. Ir-Tur.
Wiedemannia o rientalis Fisch. & Mey. 5, 07.05.2006, C
1221. End. Ir-Tur. LR (Ic)

W. multifida (L.) Bentham 11, 27.05.2006, C 2195. Ir-Tur.
Marrubium cuneatum Russell 8, 15.07.2006, C 27. Ir-Tur.

M. as tracanicum Jacq. subsp. astracanicum 22, 10.06.2007,
G 3101.

Sideritis vulcanica Hub.-Mor. 22, 22.06.2006, C 2686. End.
Ir-Tur. VU

Stachys ra mosissima Montbret & Aucher ex Bentham var.
ramosissima 11, 05.08.2006, C 2804. End. Ir-Tur. LR (cd)

S. cretica L. subsp. anatolica Rech. fil. 9, 27.05.2006, C
2270; 24, 27.05.2006, C 2305. End. Ir-Tur. LR (Ic)

S. lavandulifolia Vahl. var. lavandulifolia 14, 29.06.2005, C
133. Ir-Tur.

S. annua (L.) L. subsp. annua var. annua 14, 29.06.2005, C
105; 19, 17.06.2006, C 2443.

Melissa o fficinalis L. subsp. officinalis 21, 22.06.2006, C
2631.

Nepeta nuda L. subsp. nuda 22, 22.06.2006, C 2687.

N. fissa C.A. Meyer 11, 05.08.2006, C 2805. Ir-Tur.
Lallemantia iberica (Bieb.) Fisch. & Mey. 12, 29.06.2005, C
43; 20, 01.07.2005, C 461; 12, 14.05.2006, C 1649; 16,
14.07.2007, G 3151. Ir-Tur.

Prunella vulgaris L. 8, 15.07.2006, C 2770. Euro-Sib.
Origanum acutidens (Hand.-Mazz.) letswaart 14, 29.06.2005,
C 101; 19, 17.06.2006, C 2454. End. Ir-Tur. LR (Ic)

Satureja hortensis L. 3, 21.05.2006, C 2575.

Acinos rotundifolius Pers. 5, 07.05.2006, C 1213.

Thymus haus sknechtii Velen. 3, 21.05.2006, C 2574; 11,
05.08.2006, C 2860; 16, 14.07.2007, C 3154. End. Ir-Tur. LR
(nt)

T. kotschyanus Boiss. & Hohen. var. glabrescens Boiss. 21,
22.06.2006, C 2657. Ir-Tur.

T. k otschyanus Boiss. & Hohen. var. kotschyanus 14,
29.06.2005, C 145. Ir-Tur.

Mentha l ongifolia (L.) Hudson subsp. typhoides (Briq.)
Harley var. typhoides 21, 22.06.2006, C 2627; 8, 15.07.2006,
C 2738.
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M. s picata L. subsp. spicata 11, 27.05.2006, C 2115; 9,
27.05.2006, C 2201.

Lycopus europaeus L. 21, 30.06.2005, C 410. Euro-Sib.
Ziziphora capitata L. 12, 29.06.2005, C 74; 21, 30.06.2005,
C 177; 8, 14.05.2006, C 1749; 9, 27.05.2006, C 2219. Ir-Tur.
Z. persica Bunge 22, 22.06.2006, C 2687. Ir-Tur.

Salvia trichoclada Bentham 22, 22.06.2006, C 2685. Ir-Tur.
S. multicaulis Vahl. 12, 29.06.2005, C 75; 21, 30.06.2005, C
426; 20, 01.07.2005, C 469; 5, 07.05.2006, C 1238; 11,
27.05.2006, € 2122; 3, 21.05.2006, C 2573. Ir-Tur.

S. syriaca L. 11, 05.08.2006, C 2832. Ir-Tur.

S. palaestina Bentham 21, 22.06.2006, C 2606. Ir-Tur.

S. sclarea L. 11, 27.05.2006, C 2166.

S. candidissima Vahl. subsp. candidissima 12, 21.05.2006, C
1841. Ir-Tur.

S. verticillata L. subsp. verticillata 14, 29.06.2005, C 134;
21, 30.06.2005, C 388; 14, 18.06.2006, C 2534; 21,
22.06.2006, C 2661; 8, 15.07.2006, C 2743. Euro-Sib.

S. russellii Bentham 9, 27.05.2006, C 2215. Ir-Tur.
PLUMBAGINACEAE

Plumbago europaea L. 11, 27.05.2006, C 2170. Euro-Sib.
Acantholimon acerosum (Willd.) Boiss. subsp. acerosum 21,
22.06.2006, C 2613; 11, 05.08.2006, C 2859. Ir-Tur.

A. s axifragiforme (Hausskn. & Sint. ex) Bokhari 9,
27.05.2006, C 2255. End. Ir-Tur. VU

PLANTAGINACEAE

Plantago major L. subsp. major 4, 02.08.2005, ¢ 505.

P. lanceolata L. 11, 27.05.2006, C 2112; 9, 27.05.2006, C
2264; 21, 22.06.2006, C 2661.

ELAEAGNACEAE

Elaeagnus angustifolia L. 9, 27.05.2006, C 2203.
SANTALACEAE

Thesium impressum Steudel ex A. DC. 12, 29.06.2005, C 51.
Ir-Tur.

EUPHORBIACEAE

Andrachne telephioides L. 9, 27.05.2006, C 2268.

Euphorbia chamaesyce L. 8, 15.07.2006, C 2782.

E. petiolata Banks & Sol. 22, 22.06.2006, C 2684. Ir-Tur.

E. altissima Boiss. var. altissima 8, 15.07.2006, C 2750. Ir-
Tur.

E. aleppica L. 21, 22.06.2006, C 2675.

E. szovitsii Fisch. & Mey. var. kharputensis Aznav. ex M.S.
Khan 1, 07.05.2006, C 1306. Ir-Tur.

E. denticulata Lam. 11, 05.08.2006, C 2819; 22, 10.06.2007,
¢ 3110. Ir-Tur.

E. macroclada Boiss. 8, 15.07.2006, C 2730; 11, 05.08.2006,
C 2861. Ir-Tur.

E. cheiradenia Boiss. & Hohen. 14, 29.06.2005, C 111; 12,
21.05.2006, C 1807; 11, 05.08.2006, C 2852. Ir-Tur.

E. v irgata Waldst. & Kit. 1, 07.05.2006, ¢ 1356; 11,
05.08.2006, C 2853.

URTICACEAE

Urtica dioica L. 12, 14.05.2006, C 1622. Euro-Sib.
Parietaria judaica L. 22, 22.06.2006, C 2683.

MORACEAE

Ficus carica L. subsp. rupestris (Hausskn.) Browicz 16,
14.07.2007, C 3156. Ir-Tur.

JUGLANDACEAE

Juglans regia L. 6, 30.04.2006, C 1093.

FAGACEAE

Qercus i nfectoria Olivier subsp. boissieri (Reuter) O.
Schwarz 16, 29.04.2006, ¢ 1050; 1, 07.05.2006, C 1304; 11,
05.08.2006, C 2812.

Q. brantii Lindley 11, 27.05.2006, C 2143; 9, 27.05.2006, C
2213; 24, 27.05.2006, C 2317; 3, 21.05.2006, C 2571. Ir-Tur.
SALICACEAE
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Salix triandra L. subsp. triandra 24, 27.05.2006, C 2332; 3,
21.05.2006, C 2570. Euro-Sib.

Populus tremula L. 28, 30.04.2006, C 1105. Euro-Sib.
MONOCOTYLEDONES

ARACEAE

Arum maculatum L. 22, 10.06.2007, C 3089.

LILIACEAE

Allium szovitsii Regel 21, 22.06.2006, C 2610. Euxine.

A. ampeloprasum L. 14, 29.06.2005, C 102; 8, 15.07.2006, C
2745. Medit.

A. sintenisii Freyn 21, 22.06.2006, C 2644. End. Ir-Tur. LR
(nt)

Ornithogalum narbonense L. 22, 22.06.2006, C 2682. Medit.
0. oligophyllum E.D. Clarke. 16, 29.04.2006, C 1046.

O. orthophyllum Ten. 12, 14.05.2006, C 1602.

Muscari ¢ omosum (L.) Miller 4, 02.04.2006, C 790; 11,
27.05.2006, C 2142. Medit.

M. armeniacum Leichtlin ex Baker 4, 02.04.2006, C 787.
Tulipa armena Boiss. var. armena 16, 29.04.2006, C 1042.
Ir-Tur.

AMARYLLIDACEAE

Ixiolirion tataricum (Pallas) Herbert subsp. montanum
(Labill.) Takht. 21, 30.06.2005, C 415; 20, 01.07.2005, C
463; 1, 07.05.2006, C 1355; 12, 14.05.2006, C 1601; 12,
21.05.2006, C 1847; 3, 21.05.2006, C 2569. Ir-Tur.
IRIDACEAE

Iris persica L. 4,02.04.2006, C 776. Ir-Tur.

Crocus leichtlinii (D. Dewar) Bowles 4, 02.04.2006, C 777.
End. Ir-Tur. LR (cd)

Gladiolus at roviolaceus Boiss. 1, 07.05.2006, C 1303; 8,
14.05.2006, C 1732. Ir-Tur.

ORCHIDACEAE

Orchis palustris Jacq. 19, 17.06.2006, C 2432.

Dactylorhiza iberica (Bieb. ex Willd.) Soo 11, 27.05.2006, C
2165. E.Medit.

D. osmanica (KI.) Soo var. anatolica (Nelson) Renz & Taub.
28, 30.04.2006, ¢ 1199; 1, 07.05.2006, C 1354. End. Ir-Tur.
LR (nt)

CYPERACEAE

Eleocharis palustris (L.) Roemer & Schultes 11, 05.08.2006,
C 2803.

Carex ni gra (L.) Reichard subsp. dacica (Heuffel) Soo 1,
07.05.2006, C 1302. Euxine.

POACEAE (GRAMINEAE)

Eremopyrum bonaepartis (Sprengel) Nevski subsp. hirsutum
(Bertol.) Melderis 21, 30.06.2005, C 413; 23, 28.04.2006, C
885.

Aegilops umbellulata Zhukovsky subsp. umbellulata 12,
21.05.2006, C 1802. Ir-Tur.

A. triuncialis L. subsp. triuncialis 12, 29.06.2005, C 44; 24,
27.05.2006, C 2327.

A. columnaris Zhukovsky 25, 02.06.2006, C 2354. Ir-Tur.
Hordeum bulbosum L. 5, 07.05.2006, C 1211.

Taeniatherum ¢ aput-medusae (L.) Nevski subsp. crinitum
(Schreber) Melderis 20, 01.07.2005, ¢ 435; 5, 07.05.2006, C
1249; 22, 10.06.2007, C 3097. Ir-Tur.

Bromus danthoniae Trin. 9, 27.05.2006, C 2207.

B. tectorum L. 6, 30.04.2006, C 1094.

B. sterilis L. 21, 30.06.2005, C 416; 23, 28.04.2006, C 893;
5, 07.05.2006, C 1227; 12, 14.05.2006, C 1624; 3,
21.05.2006, C 2568; 11, 05.08.2006, C 2876.

B. tomentellus Boiss. 12, 29.06.2005, C 47; 19, 17.06.2006,
C 2448. Ir-Tur.

Arrhenatherum palaestinum Boiss. 5, 07.05.2006, C 1230; 9,
27.05.2006, C 2218. E.Medit.

Gaudiniopsis m acra (Bieb.) Eig subsp. macra 11,
27.05.2006, C 2148. Ir-Tur.
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Koeleria cristata (L.) Pers. 2, 21.05.2006, C 1973.
Calamagrostis pseudophragmites (Haller fil.) Koeler 9,
29.06.2005, C 166; 3, 21.05.2006, G 2567; 16, 15.07.2006, C
2719. Euro-Sib.

Alopecurus myosuroides Hudson var. myosuroides 12,
14.05.2006, C 1629. Euro-Sib.

Phleum exaratum Hochst. ex Griseb. subsp. exaratum 11,
05.08.2006, C 2846.

Lolium perenne L. 5, 07.05.2006, C 1203. Euro-Sib.

Poa bul bosa L. 23, 28.04.2006, C 898; 21, 29.04.2006, C
1054; 5, 07.05.2006, C 1263; 26, 14.05.2006, C 1645; 9,
27.05.2006, C 2236.

Eremopoa persica (Trin.) Roshev. 11, 27.05.2006, C 2113.
Ir-Tur.

Dactylis g lomerata L. subsp. hispanica (Roth) Nyman 3,
21.05.2006, C 2566; 22, 10.06.2007.

4, Conclusions and discussion

Melica persica Kunth subsp. inaequiglumis (Boiss.) Bor. 14,
29.06.2005, C 136.

Stipa ehrenbergiana Trin. & Rupr. 5, 07.05.2006, C 1206;
12, 21.05.2006, C 1830; 2, 21.05.2006, C 1974; 11,
27.05.2006, G 2145; 24, 27.05.2006, C 2318; 3, 21.05.2006,
G 2564; 22, 10.06.2007, C 3112. Ir-Tur.

Eragrostis minor Host 4, 02.08.2005, ¢ 507.

Cynodon dac tylon (L.) Pers. var. villosus Regel 8,
15.07.2006, C 2711.

Echinochloa c rus-galli (L.) P. Beauv. 11, 05.08.2006, C
2817.

Digitaria sanguinalis (L.) Scop. 4, 02.08.2005, C 506.
Setaria viridis (L.) P. Beauv. 2, 21.05.2006, C 1992; 8,
15.07.2006, G 2759.

Sorghum halepense (L.) Pers. var. halepense 9, 27.05.2006, C
2240.

In this study, a total of 2071 plants samples were collected from the study area in a period of three years. The

systematic evaluation of the plant samples revealed 63 families, 284 types and 506 species and subspecies level of
taxons. One of 506 taxons belonged to Pteridophyta and the remaining 505 to Spermatophyta division. Two of 505
taxons fell into Coniferophyta (Gymnospermae), and the remaining 503 taxons into Magnoliophyta (Angiospermae)
sub-division. 457 of 503 taxons in the sub-division of Magnoliophyta were in Magnoliopsida (Dicotyledones) and 47 of
them were in Liliopsida (Monocotyledones) class.

The distribution ratio of plant geography elements was as follows (Table 1): Irano Turanian elements: 173
(34.2 %), Mediterranean elements: 23 (4.5 %), European-Siberian elements: 22 (4.3 %) those with wide and unknown
distribution 288 (56.9 %). Three of Europe-Siberian elements (0.6 %) and 11 of Mediterranean elements (2.2 %) were
Eastern Mediterranean elements.

Table 1. Comparison between “taxon distribution in plant geography regions” of the present study and of other studies

Research area

Plant geography region-%
Ir-Tur. | Euro-Sib. | Medit.

Copper mine- Tekevler vil.

34.2 4.3 4.5

Citli Low. (Cakilcioglu et al., 2008)

31.7 6.1 4.5

Mt. Karga (Tiirkoglu and Civelek, 2005)

32.5 3.7 5.1

Gozeli and Kavak Low. (Tiirkoglu et al., 2006) | 38.5 5.2 4.5

Baskil- Altinkiirek vil. (Kursat et al., 2005)

38.2 3.5 4.5

Baskil (Behcet, 1999)

41.7 7.0 4.1

Islands in Keban Dam Lake (Ayvaz et al., 1993) | 30.0 3.4 4.5

Table 1 illustrates the distribution ratio plant geography elements of the flora studies that were carried out in
research area and its surrounding. It can be stated that Irano-Turanian plant geography takes the first place in any study.
Since the area of the present study was within the Irano-Turanian geography, it is not surprising to see that the Irano-

Turanian plant geography elements were in majority.

Table 2 shows the biggest ten plant families in the research area and their proportion to the total number of

taxons.

Table 2. Ten biggest families and their proportion to the total number of taxons

Family Number ofjIts proportion to the total
taxons number of taxons -%
Asteraceae 72 14.2
Fabaceae 52 10.3
Lamiaceae 42 8.3
Brassicaceae 38 7.5
Poaceae 28 55
Apiaceae 27 5.3
Boraginaceae 23 4.5
Caryophyllaceae 21 4.2
Rosaceae 20 4.0
Ranunculaceae 16 3.2
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It can be concluded from Table 2 that Asteraceae 72 (14.2 %), Fabaceae 52 (10.3 %), Lamiaceae 42 (8.3 %)
took the first three places in terms of their proportions. The proportion of other taxons was as follows: Brassicaceae 38
(7.5 %), Poaceae 28 (5.5 %), Apiaceae 27 (5.3 %), Boraginaceae 23 (4.5 %), Caryophyllaceae 21 (4.2 %), Rosaceae 20
(4.0 %), Ranunculaceae 16 (3.2 %).

Table 3 indicates ten biggest types in the research area and their proportion to the total number of taxons.

Table 3. Ten biggest types and their proportion to the total number of taxons

Type Number of | Its proportion to the total
taxons number of taxon-%
Astragalus 9 1.8
Trifolium 9 1.8
Ulyssum 9 1.8
Centaurea 9 1.8
Fuphorbia 9 1.8
Silene 8 1.6
Salvia 8 1.6
Veronica 7 1.4
Unthemis 7 1.4
Ranunculus 6 1.2

According to Table 3, the number of taxons was as follows: Astragalus, Trifolium, Alyssum, Centaurea, and
Euphorbia nine (1.8 %) taxon, Silene, and Salvia eight (1.6 %) taxon, Veronica, and Anthemis seven (1.4 %) taxon,
Ranunculus six (1.2 %) taxon.

Table 4 compares the ratio of the endemic plants of the present study to the ratio of the endemic plants in the
close research areas.

Table 4. The comparison of the rate of endemic plants in the present study area with the rate of endemic plants in the
near areas of research

Research area Rate of endemism -%
Copper mine- Tekevler vil. 8.9
Citli Low. (Lowland) (Cakilcioglu et al., 2008) 9.2
Mt. Karga (Tiirkoglu and Civelek, 2005) 9.0
Gozeli and Kavak Low.(Tiirkoglu et al., 2006) 12.2
Baskil- Altinkiirek vil. (Kursat et al., 2005) 13.0
Baskil (Behget, 1999) 17.2
Islands in Keban Dam Lake (Ayvaz et al., 1993) 10.5

45 (8.9 %) of the 506 taxons identified in the research area were found to be endemic. Rate of endemism
detected in the study are was lower than the endemism rate estimated for Turkey (34.4 %) (Ozhatay et al., 2003) and
than the endemism rate calculated by the floristic studies conducted in the surrounding area.
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Abstract

This study is concerned with the flora of Kayisdag: and Yeditepe University 26 Agustos Campus, which are
located in district of Atagehir, Istanbul. According to our field studies and literature screening, a total number of 476
taxa which consist of 262 genera from 73 families grow in the area. The highest number of taxa belongs to the familiy
Asteraceae (65; 13.7%). It is followed by the families Fabaceae (63; 13.2%) and Poaceae (46; 9.7%). Besides, Trifolium
L. (19; 4.0%) is the genus with the highest number of taxa which is followed by Ranunculus L. (11; 2.3%), Vicia L. (8;
1.7%) and Lathyrus L. (8; 1.7%). The phytogeographical regions of 175 (36.76%) taxa in the research field could be
identified. The distribution of these taxa in the phytogeographical regions are as follows; Mediterranean element (105;
22.06%), Euro-Siberian element (67; 14.07%), Irano-Turanian element (3; 0.63%). 11 numbers (%2.31) of endemic and
3 numbers of rare taxa were identified in the research field. Moreover, the threat categories of these plants according to
IUCN were added to the floristic list. The results of our research are compared with the studied neighboring areas in
means of phytogeographic element rates and endemism. Also taxa similarity is compared by Jaccard similarity index.

Key words: Flora, Kayisdagi, Atasehir, Istanbul, Threat category

*

Kayisdag (istanbul/Tiirkiye)’nin florasi ve ¢evre floralar ile karsilastirilmasi

Ozet

Bu calisma, Istanbul ili Atasehir ilge sinirlarinda bulunan Kayis dagi ve Yeditepe Universitesi 26 Agustos
Yerlesim Alant’nin florast ile ilgilidir. Yapilan arazi ¢aligmalari ve literatiir taramalar1 sonucunda alanda, 73 familyadan
262 cins ve bu cinslere ait toplam 476 taksonun yetistigi belirlenmistir. En fazla takson iceren familya Asteraceae (65;
%13.7)’dir. Bunu Fabaceae (63; %13.2) ve Poaceae (46; %9.7) izlemektedir. Ayrica en fazla taksona sahip cins
Trifolium L. (19; %4.0) olup, bunu Ranunculus L. (11; %2.3), Vicia L. (8; %1.7) ve Lathyrus L. (8; %1.7) izlemektedir.
Aragtirma alanindaki 175 (%36.76) taksonun fitocografik bolgesi belirlenebilmistir. Bu taksonlarm fitocografik bolgeler
icindeki dagilim su sekildedir: Akdeniz elementi (105; % 22.06), Avrupa-Sibirya elementi (67; %14.07), iran-Turan
elementi (3; %0.63). Arastirma alaninda 11 adet endemik (%2.31) ve 3 adet nadir takson tespit edilmis olup bu
bitkilerin [IUCN’e gore tehlike kategorileri floristik listeye eklenmistir. Caligmanin sonuglar1 inceleme alaninin yakin
cevresinde yapilmis olan ¢aligmalarla fitocografik bolge elementleri ve endemizm yoniinden karsilastirilmistir. Ayrica
Jaccard benzerlik indeksi kullanilarak alanlar takson benzerlikleri yoniinden karsilastiriimistir.

Anahtar kelimeler: Flora, Kayisdagi, Atasehir, Istanbul, Tehlike Kategorisi
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1. Giris

Kayisdagi and Yeditepe University 26 Agustos Campus are located in the district of Kadikdy, in the Asian part
of Istanbul (Figure 1). The research area is located in the transitional region between Mediterranean and Euro-Siberan
phytogeographical regions. It is also situated in the square of A2 according to the grid-system which is applied in the
Flora of Turkey (Davis, 1965). It has an estimated altitude of 200-400 m. Despite the antropogenic based deterioration,
the Maquis formation still exists around the hills that encircle the University campus and Kayisdagi. The dominant taxa
of this formation are; Cistus creticus L., C. salviifolius L., Arbutus unedo L., Erica arborea L., E. manipuliflora Salisb.,
Calicotome villosa (Poiret) Link, Spartium junceum L., Quercus co ccifera L., Q. i nfectoria Olivier subsp. boissieri
(Reuter) O. Schwarz, Quercus infectoria Olivier subsp. infectoria, Lavandula stoechas L. subsp. stoechas, Phillyrea
latifolia L., Paliurus spina-christi Miller and Sarcopoterium spinosum (L.) Spac. There are annual, biennial as well as
perennial plants in the Maquis formation or in the open fields of the area which is formed due to deterioration. The
plants in the plain areas and the northern slopes compose almost a meadow-formation. The most dominant ones among
these plants, along with the changes in the vegetation periods, are; Briza maxima L., Aegilops geniculata Roth, Muscari
neglectum GuUSS., Asphodelus ae stivus Brot., Iris s uaveolens Bo0iss.& Reuter., Verbascum b ugulifolium Lam.,
Sanguisorba minor Scop. subsp. muricata (Spach) Briq., Ranunculus ficaria L. subsp. ficariiformis Rouy & Fouc.,
Papaver r hoeas L., Salvia ver benaca L., Hypericum ca lycinum L., H. cer astoides (Spach) Robson, Trifolium
uniflorum L., Lotus ornithopodioides L., Sedum p allidum Bieb. var. pallidum, Silene gallica L., Dianthus pinifolius
Sibth. & Sm. and Bellis perennis L.

i e

Figure 1. Geographical map of the study area (www.googlemaps.com)

Meteorological data is obtained from the meteorological station (Atasehir- 10 years) to determine the climate
in the region (MIGM, 2009). The average annual temperature is 14.9 °C and the average annual precipitation is 538.1
mm in Atasehir. The distribution of precipitation according to seasons is AWSS (autumm, winter, spring, summer) and
the precipitation regime is “East Mediterranean Rain Regime Type 1 in Atagehir (Akman, 1990). The ombro-thermic
climate diagrammes (Figure 2) were drawn using Gaussen’s method (Cireli et al., 1973). According to Emberger’s
Mediterranean bioclimate layers classification, Atasehir is “upper semi-arid and very cold”.
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Figure 2. Ombro-termic climate diagram of Atasehir
a) meteorological station b) altitude c) observation (years) d) average annual temperature (°C) €) average annual precipitation (mm) f)
temperature g) precipitation h) dry season i) precipitation seaso
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The results of field studies which was carried out between 1950 and 1960 were reported and 196 taxa were
identified in and around Kayisdagi by Asuman Baytop (A. Baytop, 1962). At that time, the research area was not a
residential area and eventually there was a less deteriorated maquis formation compared to the present time. The present
study was performed during 2006- 2007 and 396 taxa (11 of them are endemic), which are natural or naturalized, were
determined in Kayisdagi and the area that encircles the campus. It is possible to conclude that, with the addition of 80
taxa which was collected by A. Baytop but not in this study, there are 476 taxa growing in the region.

2. Materyal veyodntem

17 field excursions were carried out in different vegetation periods (March-November) in 2006-2007. A total
number of 586 plant specimens were collected and their voucher specimens were prepared. The voucher specimens
were identified according to the Flora of Turkey and the East Aegean Islands (Davis, 1965-85; Davis et al., 1988) and
Flora of Europaea (Heywood and Tutin, 1964-1980). After identification, the voucher specimens are deposited in the
Yeditepe University, Faculty of Pharmacy Herbarium, and Hacettepe University, Faculty of Education Herbarium.

The plants which were collected in the area are classified according to their phylogenetic groups to which they
belong (eg. Pteridophyta, Gymnospermae, Angiospermae, Monocotyledonae, Dicotylodonae). The arrangements in
these groups were carried out alphabetically in the order of family, genus, species. Since the research area is relatively
small, only the collection dates and the name of the collectors were nominated, instead of altitude and habitat
information. In order to evaluate the endemism condition and the geographical distribution of taxa, these data were
indicated. The cultivated plants found in the area, particularly in the Campus area, are given in the floristic list with the
prefix “**. The endangered taxa according to the criteria of IUCN are given as a separate list with the threat category to
which they belong. There is no new record for the A2 square according to Donner (1985; 1987 1990) and other papers
(Yildirimli, 1996, 1997a, 1997b, 1999a, 1999b, 2000a, 2000b, 2001a, 2001b, 2002a, 2002b, 2003a, 2003b, 2004a,
2004b, 2005a, 2005b, 2006a, 2006b, 2007a, 2007b, 2008a, 2008b).

Abbreviations

The abbreviations used in the text and the floristic list are as follows: CR: critically endangered; DD: data deficient; EN: endangered;
Euro-Sib.: Euro-Siberian; Eux.: Euxine; Hyr.-Eux.: Hyrcano-Euxine; Ir.-Tur.: Irano-Turanian; IUCN: International Union for the Conservation of
Nature and Natural Resources; NT: near threatened, LC: least concern; m: meter; Medit.: Mediterranean; VVU: vulnerable.

3. Bulgular

Between 2006-2007, 586 plant specimens were collected from the research area. As a result of the
identification of the plant specimens 73 families, 262 genera and 476 taxa (species, subspecies and variety) were
determined from the area. This number includes the species which could not be collected by ourselves but collected by
other researchers. Three taxa were from the Pteridophyta division, and 473 taxa belong to the Spermatophyta division. 2
taxa were Gymnospermae and 471 taxa were Angiospermae. Of the Angiosperms, 389 taxa were Dicotylodonae, and 82
taxa were Monocotyledonae. 11 (2.31.%) of the 476 taxa are endemic. The endemism rate of the area is low (13.2%)
and

below the average of Turkey (34%) (Ekim, 2005; Behget et al., 2009, Yildiztugay and Ki¢lkddik, 2010).The
taxa could be listed according to phytogeographical regions as follows: Medit. 105 (22.06%), Euro.-Sib. 67 (14.07%), Ir
-Tur. 3 (0.63%), multiregional and phytogeographically unknown 301 (63.24%) (Table 1). The number of the
Mediterranean elements is higher than Euro-Sib and Ir.-Tur. elements because the study area is located in the
Mediterranean region. This can be explained as Kayisdagi and its environment is mostly affected by Mediterranean
climate. Comparison of the phytogeographical elements are given in Table 2.

Table 1. Distribution of the phytogeographic elements, endemic and non-endemic species.

Phytogmgr aph|c Enderf“CS Non endem|CS TOta]
regions Number % Number % Number %
M editerranean 3 0.63 102 21.42 105 22.06
Euro-Siberian 3 0.63 64 13.44 67 14.07
Irano-Turanian 2 0.42 1 0.21 3 0.63
Multiregional or 3 0.63 208 62.61 301 63.24
unknown

Total 11 2.31 465 97.69 476 100

Galip AKAYDIN et al., The Flora of Kayisdag: (Istanbul/Turkey) and floristic comparision with neighboring floras



70 Biological Diversity and Conservation —4 /1 (2011)

According to the number of taxa, the largest families in the area are Asteraceae ( 65), Fabaceae (63, Poaceae
(46), Lamiaceae (23) and Brassicaceae (22). The comparison of the largest families with neighboring areas is given in
Table 3. Three largest families in Flora of Turkey are Asteraceae, Fabaceae and Lamiaceae (Erik and Tarikahya, 2004).
While Asteraceae is in the second place in the studies number 3 and 5, it is the first family in all other studies. The
family Poaceae which constitutes the fourth largest family in the Flora of Turkey, took the third place in our study. Its
number of taxa is much closer to that of Lamiaceae. For this reason, it was larger than Lamiaceae in the studies 1, 2, 5,
6, whereas it is the same with Lamiaceae in studies 3 and 4. In all studies, the order of large families is more or less the
same. Same geographical, geomorphological, microclimatical and edaphic factors can be stated as a reason.

Table 2. Comparison of the phytogeographical elements (abbreviations are below the table)

M editerranean Euro-Siberian  Irano-Turanian T uriregional or

. unknown
Studies
Number % Number % Number % Number %
()] 476 105 22.2 67 14.1 3 0.6 301 63.2
1 477 62 13.0 34 7.13 3 0.62 378 79.2
2 416 108 25.9 56 13.4 3 0.7 249 60.0
3 305 81 26.5 74 24.2 9 2.9 141 46.4
4 293 30 9.8 85 29.0 3 1.0 175 60.0
5 440 84 19.0 76 17.2 7 0.9 343 77.9
6 411 89 21.7 48 11.7 3 0.7 271 65.9
7 444 93 20.9 86 19.4 2 0.5 263 59.2
® Kayis Dagi

1 Urban flora and ecological characteristics of the Kartal District (Istanbul): A contribution to urban ecology in Turkey (Altay et all., 2010)
2 Ballikayalar Vadisi (Gebze-Kocaeli)’nin Florasi (Akaydin et all., 2006)

3 Isik Dag1 (Ganos-Tekirdag) nin Florasi (Eligin, 1983)

4 Beskayalar Vadisi (G6lciik-Kocaeli)’'nin Floras1 (Akaydin et all., 2006)

5 Sile ve Civarmin (istanbul) Flora ve Vejetasyonu (pers.com.)

6 Cekmece Niikleer Arastirma Enstitiisii (Istanbul) ve Cevresinin Floras1 (pers. com.)

7 Catalca (Istanbul)’ nin Giiney Kesiminin Floras1 (Geng & Ozen, 2008)

Table 3. Comparison of largest families in Kayis Dag1 and neighbouring areas (abbreviations are below the Table 1).

) 1 2 3 4 5 6 7
Asteraceae 65 50 61 25 41 45 56 60
Fabaceae 63 44 40 32 14 59 54 49
Poaceae 46 34 26 12 12 46 30 20
amiaceae 23 25 20 12 12 33 23 25
Brassicaceae 22 15 11 10 8 13 17 14

According to the number of the taxa, the largest genera in the Flora of Turkey were reported as Astragalus,
Verbascum, Centaurea, Allium and Silene. However, in this study they are Trifolium (19), Ranunculus (11), Vicia (8),
Lathyrus (8), Centaurea (7) (Table 4). The genus Trifolium is the largest genera in the research area and most of
neighbouring areas. The members of this genus grow in different habitat as meadow steppe, forest, etc. Therefore, it has
been reported as the largest taxa in all studies except study 6. Although the genus Verbascum is the second largest genus
in the Flora of Turkey, it is not one of the 5 largest genera in none of the researches that we compared. Taking into
consideration that, Verbascum species are mostly scattered in southwestern Anatolia, our data are not surprising.
Researches that have been conducted in northwestern Anatolia shows similar results for the genus Verbascum.
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Table 4. Comparison of the largest genera in Kayis Dag1 and neighbouring areas (abbreviations are below the Table 1).

0] 1 2 3 4 5 6 7
Trifolium 19 14 10 6 5 21 12 11
Ranunculus 11 7 5 4 4 10 7 6
Vicia 8 3 3 3 - 4 8 6
Lathyrus 8 2 3 5 2 7 4 6
Centaurea 7 4 5 4 2 4 4 3
Table 5. The results of areas compared according to Jaccard Similarity Index
Kayig Dag1 | Beskayalar Ballikayalar Sile Cekmece Isik Dag1 | Catalca Kartal
Kayig Dagi 1 0,12108 0,23864 0,25175 | 0,29803 0,13303 | 0,23375 | 0,29047
Beskayalar 0,12108 1 0,16066 0,16032 0,11218 0,10409 0,14646 0,13136
Ballikayalar 0,23864 0,16066 1 0,2031 0,22892 0,13651 0,2091 0,22508
Sile 0,25175 0,16032 0,2031 1 0,23021 0,15109 | 0,25974 | 0,32381
Cekmece 0,29803 0,11218 0,22892 0,23021 1 0,13961 | 0,27634 | 0,31954
Isik Dag1 0,13303 0,10409 0,13651 0,15109 0,13961 1 0,16456 0,1445
Catalca 0,23375 0,14646 0,2091 0,25974 0,27634 0,16456 1 0,28638
Kartal 0,29047 0,13136 0,22508 0,32381 0,31954 0,1445 0,28638 1

Table 5 and Figure 3 represents the comparison of related taxa of our research data and close regions with the
Set Analysis System according to Jaccard similarity index. Analyses were performed with the PAST programme
ver.1.99 (Hammer et al., 2001). When the index results and dendogram were examined, it can easily be deduced that
the taxa of the research area show close similarity with the flora of Cekmece Institute of Nuclear Research and
surrounding areas. The existing of studies in Istanbul together in the dendogram could be explained with both
geographical closeness and the influence of urbinization. Among the 3 studies outside Istanbul, the flora of the Valley
of Beskayalar is in the influence of Euro-Siberia and includes a natural area. The flora of Ballikayalar and Isikdag: are
geographically far from Istanbul and relatively protected from urbinization. For that reason the results of analysis may
be considered meaningful.

Ballikayalar
Kartal
Catalca
Cekmece
Kayis Dagi
Isik Dagi
Beskayalar

Sie

0,9

0,8

0,7

0,6

Similarity

0,5

0,4+

0.3 | I

0,2 |

0,1

Figure 3. Cluster analysis of the taxa similarities between Kayisdagi and compared studies according to Jaccard
similarity index.

Finally, when the floristic list is examined, it is observed that some plant species which are collected by

Baytop could not be collected during our expeditions or vice versa. The species that were reported by Baytop but not by
us, are ruderal plants like the members of Chenopodiaceae and Polygonaceae. This situation can be explained with the
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influence of urbinization in the area. Beside the species which we could not collect, but Baytop could, can be explained
with the longer period of study compared to our relatively short period.

Finally, when the floristic list is examined, it is observed that some plant species which are collected by
Baytop could not be collected during our expeditions or vice versa. The species that were reported by Baytop but not by
us, are ruderal plants like the members of Chenopodiaceae and Polygonaceae. This situation can be explained with the
influence of urbinization in the area. Beside the species which we could not collect, but Baytop could, can be explained
with the longer period of study compared to our relatively short period.
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Appendix
Floristic List:

PTERIDOPHYTA

EQUISETACEAE

Equisetum arvense L., 09.06.2006, Akaydin 10852.
HYPOLEPIDACEAE

Pteridium a quilinum (L.) Kuhn, 07.05.2006, Akaydin 10628,
13.05.2007, Akaydin 11437.

POLYPODIACEAE

Polypodium australe Fée, 14.04.2007, Akaydin 11290.

SPERMATOPHYTA

GYMNOSPERMAE

CUPRESSACEAE

Juniperus o xycedrus L. subsp. oxycedrus, 06.10.2007, Akaydin
11622.

PINACEAE

*Pinus maritima Mill., 12.05.2007, Akaydin 11305.

ANGIOSPERMAE

DICOTYLEDONEAE

ACERACEAE

*Acer negundo L., 03.06.2007, Akaydin 11564.
AMARANTHACEAE

Amaranthus albus L., 06.10.2007, Akaydin 11610.

A. chlorostachys Willd., 13.05.2007, Akaydin 11412.

A. graecizans L. var. graecizans, 06.10.2007, Akaydin 11644.
A. lividus L., 06.10.2007, Akaydin 11606.

APIACEAE (UMBELLIFERAE)

Caucalis platycarpos L., 09.06.2006, Akaydin 10886.

Conium maculatum L., 09.06.2006, Akaydin 10822.

Daucus carota L., 09.06.2006, Akaydin 10896.

Ferulago c onfusa Velen, 09.06.2006, Akaydin 10817, Euro.-Sib.
Vu.

F. thirkeana (Boiss.) Boiss., A. Baytop, Endemic. NT.

Oenanthe fistulosa L., 09.06.2006, Akaydin 10902.

Oenanthe pimpinelloides L., 07.05.2006, Akaydin 10615. A. Baytop.
Orlaya daucoides (L.) Greuter, 07.05.2006, Akaydin 10610.M edit. ?
Pimpinella peregrina L., A. Baytop.

Seseli campestre Besser, 06.10.2007, Akaydm 11617.

S. tortuosum L., A. Baytop.

Tordylium a pulum L., 14.04.2007, Akaydin 11272. A. Baytop.
Medit.

Torilis nodosa (L.) Gaertner, 09.06.2007, Akaydin 10880.
APOCYNACEAE

*Nerium oleander L., 03.06.2007, Akaydm 11591. M edit.
ARALIACEAE

*Hedera helix L., 12.05.2007, Akaydin 11384.
ASCLEPIDIACEAE

Vincetoxicum fu scatum (Hornem.) Reichb. subsp. fuscatum,
12.05.2007, Akaydm 11352. A. Baytop.

ASTERACEAE (COMPOSITAE)

Anthemis auriculata Boiss., 12.05.2007, Akaydin 11311. E. Medit.
A. cretica L. subsp. tenuiloba (DC.) Grierson, 07.05.2006, Akaydin
10676. A. Baytop.

A. tinctoria L. var. discoidea (All.) DC., 09.06.2006, Akaydin 10864.
A. Baytop.

A. tinctoria L. var. pallida DC., 12.05.2007, Akaydin 11399.
Bellis p erennis L., 07.05.2006, Akaydin 10612. A. Baytop. Euro.-
Sib.
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B. sylvestris Cry., 06.10.2007, Akaydin 11641. Medit.

Calendula arvensis L. 14.04.2007, Akaydin 11265. A. Baytop.

*C. officinalis L., 17.03.2007, Akaydin 11182.

Carduus n utans L. sensu lato, 03.06.2007, Akaydin 11587. A.
Baytop.

C. py cnocephalus L. subsp. albidus (Bieb.) Kazmi, 14.04.2007,
Akaydin 11225.

Carlina corymbosa L., A. Baytop. M edit.

Centaurea arenaria Bieb. ex Willd., A. Baytop. Euro.-Sib. VU.

C. calcitrapa L., A. Baytop.

C. cuneifolia Sm., 03.06.2007, Akaydin 11555.

C. diffusa Lam., A. Baytop. M edit.

C. iberica Trev. ex Sprengel, 03.06.2007, Akaydin 11561.

C. polyclada DC., 09.06.2006, Akaydin 10835. Endemic. E. Medit.
LC.

C. solstitialis L. subsp. solstitialis, 09.06.2006, Akaydin 10872. A.
Baytop.

Chondrilla j uncea L. var. juncea, 06.10.2007, Akaydin 11614. A.
Baytop.

Chyrsanthemum coronarium L., 07.05.2006, Akaydin 10636. M edit.
Cichorium intybus L., 09.06.2006, Akaydin 10890.

Cirsium italicum (Savi) DC., 09.06.2006, Akaydin 10828. M edit.

C. pol ycephalum DC., 06.10.2007, Akaydin 11634. Endemic. E.
Medit.? CR.

C. vulgare (Savi) Ten., 12.05.2007, Akaydin 11346.

Conyza canadensis (L.) Cronquist, 13.05.2007, Akaydin 11428.
Crepis foetida L., subsp. commutata (Spreng.) Babcock, 12.05. 2007,
Akaydm 11339.

C. reuteriana Boiss. subsp. reuteriana, 14.04.2007, Akaydin 11278.
E. Medit.

C. sancta (L.) Babcock., 14.04.2007, Akaydin 11257. A. Baytop.
C.smyrnaea DC. ex Froehlich, 12.05.2007, Akaydin 11394. E.M edit.
C. vesicaria L., 12.05.2007, Akaydin 11405. M edit.

Crupina crupinastrum (Moris) Vis., 07.05.2006, Akaydin 10620.

C. vulgaris Cass., 12.05.2007, Akaydin 11381. A. Baytop

Echinops microcephalus Sm., A. Baytop.

Evax pygmaea (L.) Brot., 12.05.2007, Akaydin 11360. M edit.
Filago pyramidata L., 03.06.2007, Akaydin 11589.

F. vulgaris Lam., 12.05.2007, Akaydin 11327-a. A. Baytop
Helminthotheca echioides (L.) Holub, 09.06.2006, Akaydin 10879.
Hypochoeris r adicata L., 09.06.2006, Akaydin 10850. A. Baytop.
Euro.-Sib.

Inula ensifolia L., 09.06.2006, Akaydm 10833. Euro.-Sib.

L. graveolens (L.) Desf., A. Baytop. M edit.

1. heterolepis Boiss. 09.06.2006, Akaydin 10878. E. M edit.

I salicina L., 09.06.2006, Akaydin 10861. Euro.-Sib.

I viscosa (L.) Aiton, 06.10.2007, Akaydin 11616. Medit.

Lapsana communis L. subsp. intermedia (Bieb.) Hayek, 13.05.2007,
Akaydin 11419.

Leondoton t uberosus L., 07.05.2006, Akaydin 10683. A. Baytop.
Medit.

Leucanthemum vu Igare Lam., 07.05.2006, Akaydin 10691. Euro.-
Sib.

Logfia gallica (L.) Cosson & Germ., 12.05.2007, Akaydin 11327-b.
A. Baytop.

Pallenis spinosa (L.) Cass., 09.06.2006, Akaydin 10837. M edit.
Pilosella piloselloides (Vill.) Sojak subsp. megalomastix (NP.) Sell
& West, 12.05.2007, Akaydin 11342.

Pulicaria odorata (L.) Rchb., A. Baytop. Medit.

Scorzonera ¢ ana (C.A.Meyer) Hoffm. var. cana, 03.06.2007,
Akaydin 11574. A. Baytop.

S. elata Boiss., 14.04.2007, Akaydin 11233. E. Medit.

S. mollis Bieb. subsp. mollis, 14.04.2007, Akaydm 11289. A. Baytop.
S. sublanata Lipschitz, 17.03.2007, Akaydin 11206. E. M edit.
Senecio a quaticus Hill subsp. aquaticus, 12.05.2007, Akaydin
11377. Euro.-Sib.

S. vernalis Waldst. & Kit., 17.03.2007, Akaydin 11191.

Silybum ma rvianum (L.) Gaertner, 09.06.2006, Akaydm 10829.
Medit.

Sonchus as per (L.) Hill subsp. glaucescens (Jordon) Ball,
07.05.2006, Akaydin 10630.

Tanacetum parthenium (L.) Schultz Bip., 09.06.2006, Akaydin,
10824.

Taraxacum scaturiginosum G.Hagl. 17.03.2007, Akaydin 11196.
Tolpis barbata (L.) Gaertner, A. Baytop. M edit.

Tragopogon dubius Scop., 12.05.2007, Akaydn 11333.

Tussilago farfara L., 17.03.2007, Akaydin 11207. Euro.-Sib.
Xanthium spinosum L., 06.10.2007, Akaydin 11629.

X strumarium L. subsp. strumarium, 06.10.2007, Akaydin 11604.
BERBERIDACEAE

*Berberis vulgaris L., 03.06.2007, Akaydin 11581.
BORAGINACEAE

Anchusa u ndulata L. subsp. hybrida (Ten) Coutinho, 07.05.2006,
Akaydin 10638. Medit.

Borago officinalis L., 09.06.2006, Akaydin 10813. Medit. ?

Echium angustifolium Miller, 12.05.2007, Akaydin 11330. E. Medit.
E. italicum L., A. Baytop.

E. plantagineum L., 13.05.2007, Akaydin 11446. M edit.

E. vulgare L., 12.05.2007, Akaydm 11309. Euro.-Sib.

Heliotropium europaeum L., 06.10.2007, Akaydin 11609. M edit.
Mpyosotis d iscolor Pers., 14.04.2007, Akaydin 11274. A. Baytop.
Euro.-Sib.

Onosma aucheranum DC., 09.06.2006, Akaydm 10907. E.M edit.

O. thracicum Velen., 07.05.2006, Akaydin 10686. Euro.-Sib. ?
BRASSICACEAE (CRUCIFERAE)

Alyssum dasycarpum Steph. ex Willd., 17.03.2007, Akaydmn 11189.
A. minus (L.) Rothm. var. micranthum (Meyer) Dudley, A. Baytop.
A. umbellatum Desv., A. Baytop. E. Medit.

Arabidopsis thaliana (L.) Heynhold, 14.04.2007, Akaydin 11270. A.
Baytop.

Brassica nigra (L.) Koch, 14.04.2007, Akaydin 11268.

Calepina ir regularis (Asso) Thellung, 17.03.2007, Akaydin 11179.
A. Baytop.

Capsella bursa-pastoris (L.) Medik., 12.05.2007, Akaydin 11401.

C. rubella Reuter., 17.03.2007, Akaydin 11180. Medit.

Cardamine hirsuta L., 14.04.2007, Akaydin 11222. A. Baytop.
Cardaria dr aba (L.) Desv. subsp. draba, 07.05.2006, Akaydin
10672.

Clypeola jonthlaspi L., 14.04.2007, Akaydm 11271.

Diplotaxis tenuifolia (L.) DC., 06.10.2007, Akaydin 11627.

Erophila ver na (L.) Chevall. subsp. praecox (Stev.) Walters,
14.04.2007, Akaydin 11296, A. Baytop.

Hirschfeldia incana (L.) Lag.-Foss., 12.05.2007, Akaydmn 11299.
Lepidium campestre (L.) R. Br., 07.05.2006, Akaydin 10603.

L. graminifolium L., 06.10.2007, Akaydin 11623.

L. spinosum Ard., A. Baytop.

Raphanus raphanistrum L., 07.05.2006, Akaydin 10605.

Rapistrum rugosum (L.) All, 07.05.2006, Akaydin 10629.

Sinapis arvensis L., 14.04.2007, Akaydin 11221.

Sisymbrium officinale (L.) Scop., 12.05.2007, Akaydin 11406.
Teesdalia co ronopifolia (Berg.) Thellung, 17.03.2006, Akaydin
11185. A. Baytop. Medit.

CAMPANULACEAE

Campanula lyrata Lam. subsp. lyrata, 13.05.2007, Akaydin 11436.
Endemic. LC.

Legousia pentagonia (L.) Thellung, 12.05.2007, Akaydin 11302. E.
Medit.

L. speculum-veneris (L.) Chaix, 07.05.2006, Akaydin 10594. M edit.
CAPRIFOLIACEAE

*Lonicera etrusca Santi var. etrusca, 03.06.2007, Akaydin 11568.
Medit.

*Viburnum tinus L., 09.06.2006, Akaydmn 10832.
CARYOPHYLLACEAE

Arenaria serpyllifolia L., A. Baytop.

Cerastium g lomeratum Thuill., 14.04.2007, Akaydin 11291. A.
Baytop.

C. perfoliatum L., 12.05.2007, Akaydmn 11356.

Corrigiola litoralis L., A. Baytop.

Dianthus pal lens Sibth. & Sm. var. pallens, 09.06.2006, Akaydin
10847. A. Baytop.

D. pubescens L., A. Baytop.

D. pinifolius Sibth. & Sm., 09.06.2006, Akaydin 10887. A. Baytop.
VU.

Minuartia anat olica (Boiss.) Woron. var. pol ymorpha McNeill,
07.05.2006, Akaydin 10695.

M. mediterranea (Ledeb.) K. Maly, 12.05.2007, Akaydmn 11307. A.
Baytop.

Moenchia mantica (L.) Bartl. subsp. mantica, 07.05.2006, Akaydin
10654. A. Baytop.

Petrorhagia velutina (Guss.) Ball & Heywood, 12.05.2007, Akaydin
11362.
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Silene alba (Miller) Krause subsp. divaricata (Reichb.) Walters,
09.06.2006, Akaydin 10912.

Silene d ichotoma Ehrh. subsp. sibthorpiana (Reichb.) Rech.,
09.06.2006, Akaydin 10814.

S. gallica L., 07.05.2006, Akaydin 10618, 12.05.2007, Akaydin
11326.

S.ita lica (L.) Pers., 07.05.2006, Akaydin 10600, 12.05.2007,
Akaydin 11409.

S. v ulgaris (Moench) Garcke var. vulgaris, 7.05.2006, Akaydin
10622.

Spergula pentandra L., A. Baytop.

Spergularia marina (L.) Gris., 06.10.2007, Akaydin 11646.

S. rubra (L.) J. & C. Presl., 12.05.2007, Akaydin 11335, A. Baytop.
Stellaria media (L.) Vill. subsp. pallida (Dumort) Aschers&Graebn.,
A. Baytop.

CHENOPODIACEAE

Beta maritima L. var. maritima, 13.05.2007, Akaydin 11445.
Chenopodium glaucum L., 06.10.2007, Akaydin 11625. Euro.-Sib.

CISTACEAE

Cistus creticus L., 07.05.2006, Akaydin 10606. A. Baytop.

C. salviifolius L., 07.05.2006, Akaydin 10607. A. Baytop.

Tuberaria guttata (L.) Fourr. var. guttata, 14.04.2007, Akaydmn
11294, A. Baytop.

CONVOLVULACEAE

Calystegia s epium (L.) R. Br. subsp. sepium, 09.06.2006, Akaydin
10857.

C. sylvatica (Kit.) Griseb., 03.06.2007, Akaydin 11547.

Convolvulus arvensis L., 09.06.2006, Akaydin 10892.

C. cantabrica L., 03.06.2007, Akaydin 11549.

CRASSULACEAE

Sedum hispanicum L. var. hispanicum, A. Baytop.

S. pallidum Bieb. var. pallidum, 09.06.2006, Akaydin 10899.
Umbilicus rupestris (Salisb.) Dandy, 07.05.2006, Akaydin 10670. A.
Baytop.

CUCURBITACEAE

Ecballium ela terium (L.) A. Rich., 09.06.2006, Akaydin 10851.
Medit.

CUSCUTACEAE

Cuscuta obt usata Trabut, 12.05.2007, Akaydin 11373. A. Baytop.
Endemic. Medit. DD.

DIPSACACEAE

Scabiosa at ropurpurea L. subsp. maritima (L.) Arc., 09.06.2007,
Akaydin 10891. A. Baytop.

S. columbaria L. subsp. ochroleuca (L.) Celak. var. ochroleuca (L.)
Coulter, 09.06.2006, Akaydin 10849, A. Baytop.
ELAEAGNACEAE

*Elaeagnus angustifolia L., 06.10.2007, Akaydin 11621.
ERICACEAE

Arbutus unedo L., 07.05.2006, Akaydin 10642, 17.03.2007, Akaydin
11181.

Erica arborea L., 17.03.2007, Akaydin 11203, A. Baytop.

E. ma nipuliflora Salisb., 07.05.2006, Akaydin 10651, A. Baytop.
Medit. ?

EUPHORBIACEAE

Andrachne telephioides L., A. Baytop.

Euphorbia exigua L., A. Baytop.

E. falcata L. subsp. falcata var. falcata, 14.04.2007, Akaydin 11252.
E. helioscopia L., 07.05.2006, Akaydm 10655, 17.03.2007, Akaydin
11195.

E. lucida Waldst. & Kit., 12.05.2007, Akaydm 11359. Euro.-Sib.

E. s eguieriana Necker subsp. seguieriana, 14.04.2007, Akaydin
11239. Euro.-Sib.

E. villo sa Waldst. & Kit. Ex Willd., 14.04.2007, Akaydin 11226.
Euro.-Sib.

Mercurialis a nnua L., 09.06.2006, Akaydin 10818, 17.03.2007,
Akaydin 11217. A. Baytop.

FABACEAE (LEGUMINOSAE)

Calicotome villosa (Poiret) Link, 7.05.2006, Akaydin 10668. M edit.
Cercis s iliquastrum L. subsp. siliquastrum, 13.05.2007, Akaydin
11422.

Dorycnium g raecum (L.) Ser., 7.05.2006, Akaydin 10631, A.
Baytop. Eux.

D. p entaphyllum Scop. subsp. herbaceum (Vill.)Rouy, 12.05.2007,
Akaydin 11380.A. Baytop.

Genista carinalis Gris., 7.05.2006, Akaydin 10624.
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G. lydia Boiss. var. lydia, 12.05.2007, Akaydin 11355.

G. tinctoria L., A. Baytop. Euro.-Sib.

Hymenocarpus cir cinnatus (L.) Savi., 14.04.2007, Akaydm 11227,
A. Baytop. Medit.

Lathyrus aphaca L., A. Baytop.

L. cicera L., 14.04.2007, Akaydin 11273, A. Baytop.

L. digitatus (Bieb.) Fiori, 7.05.2006, Akaydin 10609. Medit.

L. la xiflorus (Desf.) O. Kuntze subsp. laxiflorus, 12.05.2007,
Akaydin 11393, A. Baytop.

L. pratensis L., A. Baytop. Euro.-Sib.

L.setifolius L., 14.04.2007, Akaydin 11224.

L. sphaericus Retz., 17.03.2007, Akaydin 11214.

L. undul atus Boiss., 7.05.2006, Akaydin 10663. Endemic. Eux. ?
VU.

Lens ervoides (Brign.) Grande, 17.03.2007, Akaydin 11204. M edit.
Lotus angustissimus L., 13.05.2007, Akaydin 11427, A. Baytop.

L. corniculatus L. var. tenuifolius, 03.06.2007, Akaydin 11576, A.
Baytop.

L. ornithopodioides L., 13.05.2007, Akaydin 11430. M edit.

L. peregrinus L. var. peregrinus Heyn, 09.06.2006, Akaydin 10853.
Lupinus micranthus Guss., A. Baytop. M edit.

Medicago arabica (L.) Huds., 12.05.2007, Akaydin 11408.

M. disciformis DC., A. Baytop. M edit.

M. lupulina L., 03.06.2007, Akaydin 11593.

M. minima (L.) Bart., A. Baytop.

M. orbicularis (L.) Bart., 13.05.2007, Akaydin 11438.

M. praecox DC., A. Baytop. Medit.

Melilotus a lba Desr., 09.06.2006, Akaydm 10913, 06.10.2007,
Akaydin 11632.

M. officinalis (L.) Desr. 13.05.2007, Akaydin 11444.

Onobrychis caput-galli (L.) Lam., A. Baytop. M edit.

Ornithopus compressus L., 14.04.2007, Akaydm 11293. M edit.
*Robinia pseudoacacia L., 07.05.2006, Akaydin 10632, 12.05.2007,
Akaydin 11324.

Scorpiurus muricatus L. var. subvillosus (L.) Fiori, 13.05.2007,
Akaydin 11429. Medit.

Spartium junceum L., 12.05.2007, Akaydm 11411. Medit.

Trifolium angustifolium L., 12.05.2007, Akaydin 11331, A. Baytop.
T. arvense L. var. arvense, 12.05.2007, Akaydin 11343.

T. campestre Schreb., 7.05.2006, Akaydin 10599, A. Baytop.
T.cherleri L., 09.06.2006, Akaydin 10816. M edit.

T. constantinopolitanum Ser., 07.05.2006, Akaydin 10692.

T. globosum L., A. Baytop.

T. hirtum All., 12.05.2007, Akaydin 11344, 11349. Medit.

T. lappaceum L., 13.05.2007, Akaydmn 11432. A. Baytop. M edit.

T. medium L. var. medium, 9.06.2007, Akaydin 10866 a.

T. ochroleucum Huds., 14.04.2007, Akaydin 11223.

T. pallidum Wadst. & Kit., 14.04.2007, Akaydin 11264.

T. pannoni cum Jacq. subsp. elongatum (Willd.) Zoh, 12.05.2007,
Akaydin 11370, Endemic. LC.

T. pauciflorum d’ Urv., 12.05.2007, Akaydmn 11341. E. Medit.

T. pratense L. var. pratense, 7.05.2006, Akaydin 10693.

T. purpureum Lois. var. purpureum, 03.06.2007, Akaydin 11565.

T. resupinatum L. var. resupinatum, 03.06.2007, Akaydimn 11556.

T.s tellatum L. var. stellatum, 07.05.2006, Akaydin 10679. A.
Baytop.

T. subterraneum L., A. Baytop.

T. uniflorum L., 7.05.2006, Akaydin 10685, A. Baytop. M edit.
Trigonella monantha C. A. Meyer, 13.05.2007, Akaydin 11434. Ir.-
Tur.

Vicia cracca L. subsp. gerardii Gaudin, 12.05.2007, Akaydm 11403.
V. hirsuta (L.) S. F. Gray, 12.05.2007, Akaydin 11301, A. Baytop.

V. hybrida L., 7.05.2006, Akaydin 10674.

V. lathyroides L., A. Baytop.

V. pube scens (DC.) Link, 09.06.2006, Akaydin 10894, A. Baytop.
Medit.

V. sativa L. subsp. nigra (L.) Ehrh. var. nigra, 07.05.2006, Akaydin
10596.

V.s ativa L. subsp. nigra (L.) Ehrh. var. segetalis (Thuill) Ser.,
14.04.2007, Akaydmn 11220.

V. villosa Roth. subsp. villosa, 07.05.2006, Akaydin 10602.
FAGACEAE

Quercus co ccifera L., 09.06.2006, Akaydin 10908, A. Baytop.
Medit.

Q. in fectoria Olivier subsp. boissieri (Reuter) O. Schwarz,
06.10.2007, Akaydin 11648, A. Baytop.
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Q. infectoria Olivier subsp. infectoria, 06.10.2007, Akaydmn 11637,
11615, A. Baytop. Euro.-Sib.

GENTIANACEAE

Blackstonia perfoliata (L.) Hudson, A. Baytop.

Centaurium er ythraea Rafn. subsp. rumelicum (Velen) Melderis,
03.06.2007, Akaydin 11579, A. Baytop. M edit.

C. maritimum (L.) Fritsch, 13.05.2007, Akaydin 11435, A. Baytop.
Medit.

C. tenuiflorum (Hoffmanns. & Link) subsp. tenuiflorum, 09.06.2006,
Akaydm 10901.

GERANIACEAE

Erodium bot rys (Cav.) Bertol., 07.05.2006, Akaydin 10641, A.
Baytop. M edit.

E. cicutarium (L.) L’Hérit. subsp. cicutarium, 17.03.2007, Akaydin
11190. A. Baytop.

E. hoefftianum C.A Meyer, 14.04.2007, Akaydm 11269.

Geranium a sphodeloides Burm. subsp. asphodeloides, 07.05.2006,
Akaydin 10653, A. Baytop. Euro.-Sib.

G. dissectum L., 07.05.2006, Akaydin 10597.

G. lanuginosum Lam., 07.05.2006, Akaydin 10656.

G. molle L. subsp. molle, 14.04.2007, Akaydm 11240.

G. purpureum Vill., 07.05.2006, Akaydin 10643, A. Baytop.
HYPERICACEAE (GUTTIFERAE)

Hypericum ca lycinum L., 09.06.2006, Akaydin 10825, A. Baytop.
Eux.

H. cer astoides (Spach) Robson, 07.05.2006, Akaydin 10665, A.
Baytop.

H. montbretii Spach, 12.05.2007, Akaydm 11371, A. Baytop.

H. perfoliatum L., 07.05.2006, Akaydin 10598. M edit.

H. perforatum L., 09.06.2006, Akaydin 10830, A. Baytop.
ILLECEBRACEAE

Herniaria hirsuta L., 12.05.2007, Akaydin 11300.

LAURACEAE

*Laurus nobilis L., 14.04.2007, Akaydin 11236. M edit.
LAMIACEAE (LABIATAE)

Ajuga reptans L., A. Baytop. Euro.-Sib.

Ballota nigra L. subsp. anatolica P.H. Davis, 06.10.2007, Akaydin
11645. Endemic. Ir.-Tur. LC.

Calamintha ne peta (L.) Savi subsp. glandulosa (Req.) P.W. Ball,
06.10.2007, Akaydmn 11631, A. Baytop.

Lamium amplexicaule L., A. Baytop. Euro.-Sib.

L. purpureum L. var. purpureum, 07.05.2006, Akaydin 10666, A.
Baytop. Euro.-Sib.

Lavandula stoechas L. subsp. stoechas, 07.05.2006, Akaydin 10601,
A. Baytop. M edit.

Mentha aquatica L., 06.10.2007, Akaydin 11635, Akaydin 11649.
Micromeria juliana (L.) Bentham ex. Reichb., 10.06.2006, Akaydin
10915. Medit.

Origanum vu Igare L. subsp. vulgare, 10.06.2006, Akaydin 10918.
Euro.-Sib.

Prunella laciniata (L.) L., 13.05.2007, Akaydin 11425. Euro.-Sib.

P. vulgaris L., 12.05.2007, Akaydin 11375. Euro.-Sib.

Salvia forskahlei L., 09.06.2006, Akaydin 10819, A. Baytop Eux.

S. verbenaca L., 07.05.2006, Akaydin 10678. M edit.

S. virgata Jacq., 09.06.2006, Akaydin 10840, A. Baytop.

Scutellaria albida L. subsp. albida, 03.06.2007, Akaydin 11595, A.
Baytop. E. Medit.

Stachys a rvensis (L.) L., 14.04.2007, Akaydin 11234, 12.05.2007,
Akaydin 11304.

S. byzantina C. Koch, 13.05.2007, Akaydin 11421. Euro.-Sib.

S. thirkei C. Koch, 12.05.2007, Akaydin 11351, Akaydin 11392, A.
Baytop.

Teucrium ch amaedrys L. subsp. chamaedrys, 09.06.2006, Akaydin
10842. Euro.-Sib.

T. montanum L., 10.06.2006, Akaydin 10917.

T. polium L., 03.06.2007, Akaydin 11553, A. Baytop.

Thymus lo ngicaulis C. Presl subsp. longicaulis, var. subisophyllus
(Borbas) Jalas, 07.05.2006, Akaydin 10689.

T. th racicus Velen. var. longidens (Velen.) Jalas, 14.04.2007,
Akaydin 11250.

LINACEAE

Linum aroanium Boiss & Orph., 07.05.2006, Akaydm 10700.

L. bienne Miller, 12.05.2007, Akaydin 11354. Medit.

L. trigynum L., 12.05.2007, Akaydin 11340, A. Baytop, M edit.
LYTHRACEAE

Lythrum hyssopifolia L., 03.06.2007, Akaydin 11599, A. Baytop.

MALVACEAE

Lavatera cretica L., 13.05.2007, Akaydin 11439.

Malva nicaeensis All., 12.05.2007, Akaydm 11321.

M. sylvestris L., 07.05.2006, Akaydin 10690.

M. neglecta Wallr., 09.06.2006, Akaydin 10846.

MORACEAE

*Ficus carica L. subsp. carica, A. Baytop.

OLEACEAE

*Ligustrum vulgare L., 09.06.2006, Akaydmn 10893. Euro.-Sib.
Phillyrea latifolia L., 07.05.2006, Akaydin 10661, A. Baytop. M edit.
OROBANCHACEAE

Orobanche alba Stephan, 13.05.2007, Akaydin 11418, A. Baytop.
O. minor Sm., A. Baytop.

O. mutelii F. Schultz, 12.05.2007, Akaydmn 11376.

O. ramosa L., 07.05.2006, Akaydin 10664.

PAPAVERACEAE

Fumaria kralikii Jordan, 11.05.2007, Akaydin 11357. Medit.

F. officinalis L., 14.04.2007, Akaydmn 11253.

F. parviflora Lam., 07.05.2006, Akaydin 10659.

Papaver argemone L., 03.06.2007, Akaydin 11585.

P. dubium L., 07.05.2006, Akaydin 10637, A. Baytop.

P. rhoeas L., 12.05.2007, Akaydin 11361, A. Baytop
PHYTOLACCACEAE

Phytolacca americana L., 06.10.2007, Akaydin 11642.
PLANTAGINACEAE

Plantago bellardii All., 14.04.2007, Akaydmn 11286. E. M edit.

P. ¢ oronopus L. subsp. commutata (Guss.) Pilger, 09.06.2006,
Akaydin 10815, A. Baytop. E. Medit.

Plantago ¢ oronopus L. subsp. coronopus,12.05.2007, Akaydin
11338. Euro.— Sib.

P. lagopus L., 12.05.2007, Akaydin 11372, A. Baytop. Medit.

P. lanceolata L., 03.06.2007, Akaydin 11559, A. Baytop.

P. major L. subsp. intermedia Gilib., 06.10.2007, Akaydmn 11650, A.
Baytop.

*PLATANACEAE

*Platanus orientalis L., 12.05.2007, Akaydin 11334.
POLYGALACEAE

Polygala supina Schreb., 12.05.2007, Akaydin 11391.

P. vulgaris L. 07.05.2006, Akaydin 10623. Euro.-Sib.
POLYGONACEAE

Polygonum arenarium \Waldst. & Kit., A. Baytop.

P. aviculare L., 09.06.2006, Akaydin 10823, A. Baytop.

P. lapathifolium L., 06.10.2007, Akaydin 11643, A. Baytop.

P. pulchellum Lois., 13.05.2007, Akaydn 11417.

Rumex acetosella L., 07.05.2006, Akaydin 10701.

R. conglomeratus Murray, 07.05.2006, Akaydin 10633, A. Baytop.
R. crispus L., 12.05.2007, Akaydmn 11312.

R. pulcher L., 09.06.2006, Akaydin 10903, A. Baytop.

R. sanguineus L., 12.05.2007, Akaydmn 11332

R. tuberosus L. subsp. tuberosus, 07.05.2006, Akaydin 10698.
PORTULACACEAE

Montia minor Gmelin, A. Baytop.

Portulaca oleraceae L., 06.10.2007, Akaydin 11605.
PRIMULACEAE

Anagallis arvensis L. var. arvensis, 07.05.2006, Akaydin 10614.

A. arvensis L. var. caerulea (L.) Gouan, 07.05.2006, Akaydin 10613.
Lysimachia verticillaris L., 09.06.2006, Akaydin 10831. Hyr .-Eux.
PUNICACEAE

*Punica granatum L., 03.06.2007, Akaydm 11562.
RAFFLESIACEAE

Cytinus hypocistus L. subsp. kermesinus (Guss.) Wettst., 07.05.2006,
Akaydin 10627. Medit.element.

RANUNCULACEAE

Ranunculus arvensis L., A. Baytop.

R. constantinopolitanus (DC.) d’Urv., 14.04.2007, Akaydin 11276.
R. cornutus DC., 12.05.2007, Akaydm 11329

R. gracilis Clarke, 14.04.2007, Akaydin 11246, A. Baytop.

R. fica ria L. subsp. ficariiformis Rouy & Fouc., 17.03.2007,
Akaydin 11177, A. Baytop.

R. marginatus d’Urv. var. marginatus, 09.06.2006, Akaydin 10865
R. muricatus L., 07.05.2006, Akaydin 10675

R. neopolitanus Ten., 07.05.2006, Akaydin 10667, A. Baytop.

R. paludosus Poiret, 14.04.2007, Akaydimn 11245, A. Baytop.

R. repens L., 07.05.2006, Akaydin 10626.

R. saniculifolius Viv., A. Baytop.

RHAMNACEAE
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Paliurus spina-christi Miller, 09.06.2006, Akaydin 10821, A.
Baytop.

ROSACEAE

Agrimonia eupatoria L., A. Baytop.

Crataegus curvisepala Lindman, 07.05.2006, Akaydin 10639.

C. m onogyna Jacq. subsp. azarella (Gris.) Franco, 07.05.2006,
Akaydin 10645.

C. monogyna Jacq. subsp. monogyna, 14.04.2007, Akaydin 11263,
A. Baytop.

*Laurocerasus officinalis Roemer, 07.05.2006, Akaydin 10696.
Mespilus germanica L., 03.06.2007, Akaydin 11578. Hyr.-Eux.
Potentilla inclinata Vill., 07.05.2006, Akaydin 10684.

Prunus s pinosa L. subsp. dasyphylla (Schur) Domin, 17.03.2007,
Akaydin 11205. Euro.-Sib.

Pyracantha coccinea Roemer, 07.05.2006, Akaydin 10687.

Rosa canina L., 14.04.2007, Akaydin 11244.

Rubus canescens DC. var. canescens, 09.06.2006, Akaydin 10858.

R. sanctus Schreber, 06.10.2007, Akaydin 11639, A. Baytop.
Sanguisorba minor Scop. subsp. muricata (Spach) Brig., 09.06.2006,
Akaydin 10820.

Sarcopoterium spinosum (L.) Spach, 07.05.2006, Akaydin 10647. E.
Medit.

RUBIACEAE

Asperula involucrata Wahlenb., 12.05.2007, Akaydin 11400. Eux.
Cruciata laevipes Opiz., 07.05.2006, Akaydin 10652.

C. pedemontana (Bellardi) Ehrend., 14.04.2007, Akaydin 11251.
Galium odor atum (L.) Scop., 12.05.2007, Akaydin 11398. Euro.-
Sib.

G. verum L. subsp. verum, 09.06.2006, Akaydin 10839. Euro.-Sib.
SALICACEAE

*Populus nigra L. subsp. nigra, 12.05.2007, Akaydin 11390.
SANTALACEAE

Osyris a lba L., 07.05.2006, Akaydin 10681, 06.10.2007, Akaydin
11602. M edit.

Thesium bergeri Zucc., 12.05.2007, Akaydin 11314. E. M edit.
SCROPHULARIACEAE

Bellardia trixago (L.) All., 09.06.2006, Akaydin 10855, A. Baytop.
Gratiola officinalis L., A. Baytop.

Linaria g enistifolia (L.) Miller subsp. genistifolia, 09.06.2006,
Akaydin 10841. Euro.-Sib.

L. pelisseriana (L.) Miller, 07.05.2006, Akaydin 10660. M edit.

Odontites verna (Bellardi) Dumort. subsp. serotina (Dumort.) Corb.,
A. Baytop. Euro.-Sib.

Parentucellia latifolia (L.) Car., A. Baytop.

P. viscosa (L.) Caruel, 03.06.2007, Akaydin 11577.

Scrophularia s copolii [Hoppe ex] Pers. var. scopolii, 07.05.2006,
Akaydin 10635.

Verbascum b ugulifolium Lam., 07.05.2006, Akaydin 10677, A.
Baytop. Euro.-Sib.

V. lagurus Fisch. & Mey., 14.04.2007, Akaydm 11232, A. Baytop.
Euro.-Sib.

V. sinuatum L., A. Baytop.

V. xanthophoenicum Griseb., A. Baytop. E. Medit.

Veronica ¢ hamaedrys L., 07.05.2006, Akaydin 10617, A. Baytop.
Euro.-Sib.

V. hederifolia L.,17.03.2007, Akaydin 11210.

V. multifida L., 12.05.2007, Akaydin 11353. Endemic. Ir.-Tur. LC.
V. pectinata L. var. pectinata, 07.05.2006, Akaydin 10688.
SOLANACEAE

Datura stromonium L., 06.10.2007, Akaydin 11608.

Solanum ni grum L. subsp. schultesii (Opiz) Wessely, 06.10.2007,
Akaydin 11613.

TAMARICACEAE

*Tamarix smyrnensis Bunge, 12.05.2007, Akaydin 11389.
TILIACEAE

*Tilia a rgentea Desf. ex DC. 03.06.2007, Akaydm 11596. Euro.-
Sib.

VALERIANACEAE

Valerianella carinata Lois., A. Baytop.

VERBENACEAE

Verbena officinalis L., 06.10.2007, Akaydin 11630, A. Baytop.
VIOLACEAE

Viola arvensis Murray, 14.04.2007, Akaydin 11266

Viola kitaibeliana Roem. & Schult., A. Baytop.

V. odorata L., 17.03.2007, Akaydin 11201.
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V. sieheana Becker., 14.04.2007, Akaydin 11277.
VITACEAE
*Vitis sylvestris Gmelin, 12.05.2007, Akaydin 11379.

MONOCOTYLEDONEAE

AMARYLLIDACEAE

Sternbergia colchiciflora Waldst. & Kit., A. Baytop.
CYPERACEAE

Carex ca ryophyllea Latourr., 14.04.2007, Akaydin 11248. Euro.-
Sib.

C. fla cca Schreber subsp. serrulata (Biv.) Greuter, 07.05.2006,
Akaydin 10658, A. Baytop. Medit.

Scirpoides holoschoenus (L.) Sojak, A. Baytop.

IRIDACEAE

Crocus biflorus Miller subsp. biflorus, A. Baytop. E. M edit.

C. pulchellus Herbert,. A. Baytop. E. Medit.

Iris sintenisii Janka, 12.05.2007, Akaydin 11347, A. Baytop. Euro.-
Sib.

1 s uaveolens Boiss. & Reuter., 14.04.2007, Akaydin 11242, A.
Baytop. E. Medit.

Romulea columnae Seb. & Mauri subsp. columnae, 17.03.2007,
Akaydin 11202, Medit.

R. linaresii Parl., A. Baytop.

JUNCACEAE

Juncus articulatus L., A. Baytop. Euro.-Sib.

J. effusus L., A. Baytop.

J. conglomeratus L., 09.06.2006, Akaydin 10895. Euro.-Sib.

Luzula campestris (L.) DC., A. Baytop. Euro.-Sib.

L. forsteri (Sm.) DC., A. Baytop. Euro.-Sib.

LILIACEAE

Allium ampeloprasum L., 03.06.2007, Akaydm 11572. Medit.

A. peroninianum Aznav., A. Baytop. Endemic. Eux. NT.

A. stamineum Boiss. A. Baytop.

Asparagus ac utifolius L., 07.05.2006, Akaydin 10682, A. Baytop.
Medit.

Asphodelus ae stivus Brot., 07.05.2006, Akaydin 10657, A. Baytop.
Medit.

Colchicum lingulatum Boiss. & Spruner ex Boiss., A. Baytop.

C. micranthum Boiss., A. Baytop. Endemic. Eux. ? EN.

Gagea ¢ hrysantha (Jan) Schultes & Schultes fil., 17.03.2007,
Akaydin 11209, A. Baytop. M edit.

Muscari comosum (L.) Miller, 07.05.2006, Akaydin 10634. M edit.
M. n eglectum Guss., 07.05.2006, Akaydin 10616, 17.03.2007,
Akaydin 11178, A. Baytop.

Ornithogalum fimbriatum Willd., A. Baytop.

O. montanum Cyr., 14.04.2007, Akaydin 11281, A. Baytop. E.
Medit.

O. orthophyllum Ten., 17.03.2007, Akaydin 11192, A. Baytop.

O. sigmoideum Freyn & Sint., 07.05.2006, Akaydin 10619. Euro.-
Sib.

O. sphaerocarpum Kerner, A. Baytop.

Ruscus aculeatus L. var. aculeatus, 07.05.2006, Akaydin 10644.
Scilla autumnalis L., 06.10.2007, Akaydin 11647, A. Baytop. M edit.
Smilax excelsa L., A. Baytop. Eux.

ORCHIDACEAE

Orchis collina Banks & Sol., A. Baytop. M edit.

Serapias vomeracea (Burm. Fil.) Briqg. subsp. laxiflora (S00’) Goélz
& Reinhard, 12.05.2007, Akaydm 11328. E. Medit.

Spiranthes s piralis (L.) Chevall.,, 06.10.2007, Akaydin 11640.
Medit. ?

POACEAE (GRAMINEAE)

Aegilops geniculata Roth, 07.05.2006, Akaydin 10611. M edit.

Ae. neglecta Req. ex Bertol., A. Baytop.

Ae. triuncialis L. triuncialis, A. Baytop.

Anthoxanthum odoratum L. subsp. odoratum, 07.05.2006, Akaydin
10673, A. Baytop. Euro.-Sib.

Arrhenatherum elatius (L.) P. Beauv. ex J. & C. Presl subsp. elatius,
12.05.2007, Akaydimn 11316. Euro.-Sib.

Avena bar bata Pott ex Link subsp. barbata, 12.05.2007, Akaydin
11382. Medit.

Brachypodium pinnatum (L.) P. Beauv., 09.06.2006, Akaydin 10856.
Euro.-Sib.

Briza maxima L., 07.05.2006, Akaydin 10621.

B. media L., A. Baytop.

Bromus madritensis L., A. Baytop.

B. scoparius L., 07.05.2006, Akaydin 10699, A. Baytop.
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B. squarrosus L., A. Baytop.

Chrysopogon gryllus (L.) Trin. subsp. gryllus, A. Baytop.

Cynodon dac tylon (L.) Pers. var. dactylon, 03.06.2007, Akaydin
11594.

Cynosurus e chinatus L., 09.06.2006, Akaydin 10910, A. Baytop.
Medit.

Dactylis glomerata L. subsp. glomerata, 09.06.2006, Akaydin 10848.
Euro.-Sib.

D. g lomerata L. subsp. hispanica (Roth) Nyman, 07.05.2006,
Akaydn 10680.

D. glomerata L. subsp. lobata (Drej.)Lindb., 12.05.2007, Akaydin
11397. Euro.-Sib.

Dasypyrum villosum (L.) Cand., 09.06.2006, Akaydm 10812. M edit.
Elymus r epens (L.) Gould subsp. repens, 03.06.2007, Akaydmn
11582.

Festuca ar undinacea Schreber subsp. arundinacea, 09.06.2006,
Akaydin 10888.

F. valesiaca Schleicher ex Gaudin, 12.05.2007, Akaydin 11365.
Gaudina f'ragilis (L.) P. Beauv., 09.06.2006, Akaydin 10867, A.
Baytop. Euro.-Sib.

Holcus annuus Salzm. ex C.A. Meyer, 09.06.2006, Akaydin 10869.
Medit.

H. lanatus L., 09.06.2006, Akaydin 10906. Euro.- Sib.

Hordeum bul bosum L., 07.05.2006, Akaydin 10694, 09.06.2006,
Akaydmn 10897.

H. mu rinum L. subsp. glaucum (Steudel) Tzvelev, 09.06.2006,
Akaydin 10863, A. Baytop.

Lolium multiflorum Lam., 09.06.2006, Akaydin 10827.

L. perenne L., 12.05.2007, Akaydin 11350.

Melica ciliata L., A. Baytop.

Microphyrum ten ellum (L.) Link, 07.05.2006, Akaydin 10702.
Medit.

Molineria minuta (L.) Rouy, A. Baytop. M edit.

Phleum bertolonii DC., 09.06.2006, Akaydin 10898.

P. phleoides (L.) Karsten, 03.06.2007, Akaydin 11554. Euro.-Sib.
Poa bulbosa L., 07.05.2006, Akaydin 10648, A. Baytop.

P. trivialis L., 07.05.2006, Akaydin 10697.

Polypogon maritimus Willd. subsp. maritimus, 09.06.2006, Akaydin
10868. Euro.-Sib.

P. monspeliensis (L.) Desf., 09.06.2006, Akaydin 10860.

Rostraria cristata (L.) Tzvelev var. cristata. A. Baytop.

Sesleria alba Sm., A. Baytop.

Setaria viridis (L.) P. Beauv., 06.10.2007, Akaydmn 11651.

Stipa bromoides (L.) Dérfler, 09.06.2006, Akaydin 10909. M edit.

S. p ulcherrima C. Koch. subsp. epilosa ( Martynovsky) Tzvelev,
09.06.2006, Akaydin 10889.

Taeniatherum ca put-medusae (L.) Nevski subsp. asper (Simonkai)
Melderis, A. Baytop.

Trisetum fla vescens (L.) P. Beauv., 12.05.2007, Akaydin 11396.
Euro.-Sib.

Vulpia ciliata Dumort. subsp. ciliata, 13.05.2007, Akaydin 11431.

(Received for publication 10 August 2010, The date of publication 01 April 2011)
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Systematical and morphological characteristics of annual Gypsophila L. (Caryophyllaceae) taxa of Turkey
Mustafa KORKMAZ ™, Hasan OZCELIK ?

! Erzincan Universitesi, Fen-Edebiyat Fakiltesi, Biyoloji Bélimii, 24100, Erzincan, Turkey
2S. Demirel Universitesi, Fen-Edebiyat Fakiiltesi, Biyoloji Béliimii, 32100, Isparta, Turkey

Abstract

In Turkey, annual taxa of the genus Gypsophila L. that constitute Group A have been given as 3 sections. In
this study, 6 species of Section Dichoglottis (Fisch. & C.A.Mey.) Fenzl. (G. heteropoda Freyn & Sint., G. parva
Barkoudah, ( Fisch. & C.A.Mey.) Boiss., G. elegans M.Bieb., G. bitlisensis Bark., G. viscosa Murray, G. antari Post &
Beauverd), 3 species of Section Macrorrhizaea Boiss. (G. muralis L., G. tubulosa (Jaub. & Spach) Boiss., G.
confertifolia Hub.-Mor. and 1 species of Section Hagenia A. Braun. (G. pilosa Hudson) have been selected as study
materials.

After the studies important diagnostic characters between the taxa were determined. New keys of taxa for
sections, species and subcategories of the species were made. With flowers characters nearly 50 qualitatif and
quantitatif characters were examined. The results were analysed statistically and interpreted.

G. heteropoda that is the nearest species to the general averages according to the biometric measurements,
distributes to gypsous hills and elevated slopes (main rock is lime ) of Central Anatolia. Plant glabrous, the height
reaches to 30 cm, leaves reaches to 40x3.5 mm, calyx is glabrous and petals are white. In G. heteropoda subsp.
minutiflora, plant has glandular hairs, the height reaches to 15 cm, leaves reach to 20x2 mm, calyx have glandular
hairs and petals change from white to light pink. Seeds of G. parva have acute echinat tubercules, its bract and calyx are
glabrous. G. linearifolia has linear upper bracts and petals. G. elegans species has 1(2) main stem and dichasial lax
infloresence. G. hitlisensis generally has many stems brached frombase and a dense dichasial infloresence. In G.
viscosa all plant parts are viscous. This species has the longest root height (7.04 £0.44 cm), the longest branching point
(13.87 £1.28 cm) and the highest number of flovers(121.30 £11.03). The shortest root height average(1.17 +0.05 cm) is
observed in G. antari species. G. muralis is easily distinguished with so weak roots, stems and grows only in Tekirdag.
In G. tubulosa long glandular hairs and dense and short aglandular hairs are seen together on the stem. This is an
important diagnostic character. In addition G. tubulosa has the shortest height of leaves(0.72 + 0.02 cm). Capitat
inflorescence of G. confertifolia., the roots are generally longer than the stems and the longest calyx and petal height
are distinguishing characters for the species. G. pilosa sometimes reaches 1 m height, its dense and long glandular hairs
and being as a foreign plants of fields are diagnostic characters of the species. In addition it has the longest bract,
pedicel and seed height.

Key words: Gypsophila, Systematics, Revision, Flora of Turkey

%

Turkiye nin tek yilhik Gypsophila L. (Caryophyllaceae) taksonlarinin sistematik ve morfolojik 6zellikleri

Ozet
Turkiye’de Gypsophila L. cinsinin A grubunu olusturan tek yillik taksonlar1 3 seksiyon altinda toplanmigtir.
Bu calismada Dichoglottis (Fisch. & C.A. Mey.) Fenzl. seksiyonunda yer alan 6 tir (G. heteropoda Freyn & Sint., G.
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parva Barkoudah, G. elegans M. Bieb., G. hitlisensis Barkoudah, G. viscosa Murray, G. antari Post & Beauverd);
Macrorrhizaea Boiss. seksiyonunda yer alan 3 tir (G. muralis L., G. tubulosa (Jaub. & Spach) Boiss., G. confertifolia
Hub.-Mor.) ve Hagenia A. Braun. seksiyonunda yer alan 1 tiir (G. pilosa Hudson) ¢alisma materyali olarak se¢ilmistir.

Calismalar sonucunda taksonlar arasinda diagnostik karakterler tespit edilmis ve seksiyon, tiir ve tiiralti
taksonlar i¢in yeni teshis anahtarlar1 yapilmigtir. Cigek karakterleri basta olmak tizere toplam 70 kalitatif ve kantitatif
karakter incelenmistir. Sonuglar istatistiksel olarak analize tabi tutulmus ve yorumlanmaistir.

Biyometrik Ol¢iimlerde genel ortalamalara en yakin tir G. heteropoda olup Orta Anadolu’nun jipsli
tepelerinde ve ana kayasi kiregtasi olan egimli yamaglarda yayilis gostermektedir. Bitki tiliysiiz, boyu 30 cm’ye kadar,
yapraklar1 40x3.5 mm’ye kadar, kaliksi tiiysiiz ve petalleri beyazdir. G. heteropoda subsp. minutiflora’ da bitki salgi
tilyll, boyu 15 cm’ye kadar, yapraklar1 20x2 mm’ye kadar, kaliksi salgi tiiylii ve petalleri beyazdan acgik pembeye
kadardir. G. parva ’nin tohumlar1 keskin sekilde dikenli(ekinat) olup brakte ve kaliks tiiysiizdiir. G. linearifolia’ da st
brakteler ve petaller lineardir. G. elegans 1(-2) ana gévdeli ve ¢igek durumu gevsek dikazyumdur. G. bitlisensis
genelde tabandan dallanan ¢ok ana govdeli, ¢igek durumu sik dikazyumdur. G. viscosa 'da tlim bitki viskozdur. Bu tir,
en uzun kdk boyuna(7.04 £0.44 cm), en uzak dallanma baglangicina (13.87 £1.28 cm) ve en ¢ok ¢icek sayisina(121.30
+11.03 g¢igek) sahiptir. En kisa kék boyu ortalamasi (1.17 £0.05 cm) G. antari’de gbzlenmistir. Narin yapili bir bitki
olan G. muralis, ¢ok narin kokleri ve govdeleri yaninda Tirkiye’de sadece Tekirdag ilinde yayilis gostermesi ile
kolayca ayirt edilebilir. G. tubulosa "da bitkin tist kismi stk ve uzun salg tiiylii; alt kismi kisa salgisiz titylerle kaphdir.
Uzun salgi tiiyleri ile sik ve kisa salgisiz tiiyler govdede bir arada bulunur. Bu durum onemli bir diyagnostik
karakterdir. Ayrica G. tubulosa en kisa yaprak boyuna (0.72 £0.02 cm) sahip olan tirdir. G. confertifolia icin kapitat
¢icek durumu, koklerinin bazen bitki boyundan daha uzun olmasi, kaliks ve petal boyunun en uzun olusu tiiriin ayirt
edici dzellikleridir. G. pilosa bazen 1 m ye yakin toprak tstii kismi, sik ve uzun salgi tiiylii olusu ve bir tarla yabanci otu
olusu ile farklilik gosterir. Ayrica tiir en uzun brakteye, en uzun pedisele ve en uzun tohum boyuna sahiptir..

Anahtar kelimeler: Gypsophila, Sistematik, Revizyon, Tiirkiye Florasi
1. Giris

Caryopyllaceae 80 cins ve 2100 tiir ile ¢ok degiskenlik arzeden, genis cografik yayilis gdsteren ve ¢icekeilik
endiistrisinde 6nemli yeri olan bir familyadir (Sumaira vd., 2008). Tiirkiye’de, Caryophyllaceae familyasinin 3. biiyiik
cinsi olan Gypsophila taksonomik agidan oldukga zor cinslerden biridir. Tiirkiye’de yayilis gosteren tiir sayisi toplam
tiir say1sinin yaklasik % 50 sini olugturmaktadir. Taksonlarmin ¢ogu Tiitkiye’de yetismektedir. Yetigme ortami genelde
jipsli alanlar olup 6nem sirasina gore; Cankiri, Eskisehir, Ankara, Sivas, Yozgat, Corum, Nevsehir, Aksaray, Kiitahya
ve Erzincan gevresidir. Bu alanin genisligi ve habitat 6zelliklerindeki farklilik s6z konusu cinsin gen merkezinin
Tiirkiye oldugunu ifade etmektedir (Ozgelik ve Muca, 2010). Gypsophila taksonlar1 genel olarak “céven, ¢ogen,
helvakoki, sabunotu” gibi adlarla bilinir ve 6zellikle G. bicolor, G. arrostii endiistriyel amaglarla kullanilan tiirlerin
baginda gelir. Cinsin ekonomik 6zelligi biinyesindeki 6zellikle toprakalti organlarindaki saponin glikozitlerinden gelir.
Erozyonlu step alanlari 1slah etmede kullanilabilecek bu bitkilerin tasidigi saponin, temizlik malzemeleri ve yangin
sondiiriici imalatinda, binalarin dis cephe izolasyonunda yangina direngli malzeme iiretiminde, gida ve ilag sektoriinde
biiylik bir 6neme sahiptir. Glikozitin ¢esidi ve miktar1 ¢dvenlerin kalite siniflandirmasinda temel unsurdur (Korkmaz
vd., 2010). Hizl kentlesme, sanayi atiklari, tarim alanlarinda yaygin ve asir1 miktarda pestisit kullanimi yogun sekilde
cevre kirlenmesine neden olmus ve ekosistemler bozulmustur (Kili¢ vd., 2009). Bu durumdan en ¢ok etkilenen canlilar
ise endemik ve nadir tirlerdir. Ote yandan G. sphaerocephala gibi baz tiirleri agirmetal akiimiilatorii olarak uzun siire
tarim arazisi olarak kullanilan suni giibreleme ile kimyasal bilesimi bozulan topraklar1 1slah etmede ve bu bitkilerin
tarimi yoluyla madencilik yapilabilmesi imkanindan dolay1 ¢ok dnemlidir (Babaoglu vd., 2004).

Cinsin gen merkezinin Tirkiye olmasi ve ekonomik 6neminin oldukga fazla olmasi1 ¢éven bitkilerinin daha
yakindan taninmasini zaruri hale getirmektedir. Taksonomik agidan Tiirkiye’nin problemli cinslerinin basinda gelen
Gypsophila cinsinin sistematik agidan daha genis bir bilimsel temelde tanitilmasi 6ncelik kazanmustir. Bu nedenle bu
cinsin sistematik, taksonomik, morfolojik, ekolojik, cografi vb. 6zellikleri farkli bolgelerde arastirlmistir (Ozgelik ve
Ozgokee, 1996; 1999; Ataslar, 1999; Korkmaz. 2007; Korkmaz vd., 2010).

A. Huber Morath’in revizyonu Tirkiye Gypsophila’lart i¢in en temel ¢alismadir ve Flora of Turkey (Davis,
1967)’e temel olusturmustur. Ancak bu eser Gypsophila cinsi i¢in pek ¢ok taksonomik problemi de tagimaktadir. Bu
ylizden ¢alismamizin esas amaci taksonomik problemlerin ¢dziimii ve bu bitkileri daha ayrintilt bir sekilde tanitmaktir.
Boylece ¢oven bitkilerine ilgi duyanlara ve Tiirkiye’nin biyolojik zenginligine de katki saglanmis olacaktir.

2. Materyal ve metot
1999-2004(-2009) yillar1 arasinda Tiirkiye genelinde Gypsophila cinsine ait tek yillik her tiriin yayilis
gosterdigi kaydedilen tiim lokalitelerden ve yayilist olabilecek muhtemel lokalitelerden gelisme periyoduna bagl olarak

(¢igeklenme ve tohum baglama gibi) farkli donemlerde bitki 6rnekleri toplanmustir (Tablo 1-11). G. heteropoda 7, G.
parva 3, G. elegans 3, G. bitlisensis 12, G. viscosa 13, G. antari 2, G. muralis 3, G. tubulosa 7, G. confertifolia 5 ve G.
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pilosa 26 farkli lokaliteden toplanmustir. Tablo 1-11°de verilen bitki kayit numaralarindan 1200-1800 arasindakiler M.
Korkmaz’a, 8000 ve lzerindekiler H. Ozgelik’e aittir. Toplanan bitki ornekleri herbaryum tekniklerine gore degerli
ornekler haline getirilmig, kartonlarmma yapistirilmis ve degerli herbaryum materyali haline getirilerek GUL
Herbaryumu’nda (S. Demirel Universitesi, Isparta) muhafaza altina alinmistir.

Morfolojik gozlemler her bitki iizerinde cok sayida kalitatif ve kantitatif 6zelligin incelenmesine
dayanmaktadir. Incelenen tiim karakterler taksonlarin tammlarinda dikkate almmustir. Bu nedenle ayrica anlatimlar
yaptlmamistir. Ayrica Ozelliklerin degisim araliklarinin tespitinde SPSS 10.01 istatistik (Anova ve Duncan)
programindan faydalanilmistir. Onemli bulunan her bir 6zellik icin ayni harfle gosterilen ortalamalar arasindaki fark
0.05 diizeyinde 6nemsizdir (Tablo 12). Konu ile ilgili mevcut literatiirler ve gozlemlerimiz 1s181nda teshis anahtarlar1 ve
deskripsiyonlart giincellestirilmistir.

Incelemelerde elektronik kumpas, milimetrik cetvel ve Euromex—Arnhem marka binokler stero mikroskop
kullanilmistir.  Cok sik gegen kelimeler kolay anlasilacak sekilde kisaltilmiglardir Diger agiklamalar metin igerisinde
ilgili kisimda yapilmstir. Calisilan Gypsophila populasyonlarina ait arazi kayit bilgileri asagidaki tablolarda (Tablo 1-
11) ayrmtili olarak verilmistir.

Tablo 1. Gypsophila viscosa populasyonlarina ait arazi kayit bilgileri.

Pop. | Bitki Lokalite Habitat Rakim (m) | Tarih Egim (°)

no sayisl

1202 | 27 A4: Cankirt - Ankara karayolu, Cankiri | Step 800 28.06.2002 |15
cikist

1206 |12 B4: Ankara - Konya karayolu, Ankara | Tarla kenar1 1100 29.06.2002 |10
cikigt

1214 |3 B4: Ankara - Konya karayolu, Kulu’ya 65 | Step 1000 29.06.2002 |30
km

1219 |2 B4: Konya, Cihanbeyli- Yunak arasi, | Step 1400 29.06.2002 |20
Yunak’a 15 km

9218 | 14 C3: Konya, Beysehir-Isparta karayolu 35. | Step 1300 07.07.2001 |15
km Tiirbe civari

1447 | 20 C4: Konya - Karapinar aras1 20. km Step 1100 21.06.2003 |10

1448 | 21 C4: Konya - Karapinar arast Step 1100 21.06.2003 |10

1646 |3 B7: Sivas, Zara - Hafik arasi, Tecer goli | Jipsli 1300 21.06.2009 | 20-30
yakinlari yamaclar

1665 |3 B5 Nevsehir, Kayseri - Nevsehir karayolu, | Yol kenar, | 1150 22.06.2009 |30
Avanos’a 6 km kala meyilli  jipsli

yamaclar

1694 | 4 B4 Ankara, Konya - Ankara karayolu, | Jipsli 950 27.06.2009 | 15-20
Golbagina 3 km kala yamaglar

1700 |3 A4 Cankiri: Kalecik -Cankir1  arasi, | Yikanmis 1000 27.06.2009 | 20-30
Cankiri1‘ya 30 km jipsli yamag

1750 |8 B7: Tunceli, Tunceli -Ovacik arasi, | Mese ¢aliligt | 1400 02.07.2009 | 30-40
Ovacik’a 25 km kala ve agiklari

1752 | 6 B7: Tunceli, Tunceli -Ovacik | Meyilli 1300 02.07.2009 | 40-50
aras1,Ovacik’a 10 km kala yamaglar

Tablo 2. Gypsophila pilosa populasyonlarina ait arazi kayit bilgileri.

Pop. | Bitki Lokalite Habitat Rakim (m) |Tarih Egim (°)

no sayisl

1203 | 10 A4: Cankir1 - Ankara karayolu, Cankiri | Step 800 28.06.2002 |15
cikist

1204 | 6 B4: Ankara - Konya karayolu, Ankara | Tarla kenari 1100 29.06.2002 |10
cikigt

1209 |3 B4: Konya, Cihanbeyli - Yunak arasi, | Step 1200 29.06.2002 |10
Beylikova kdyine 10 km

1212 |2 A4: Cankiri, Cankirt -Ankara Kkarayolu, | Step 1200 29.06.2002 |20
Kalecik’e 15 km

1213 |2 B4: Ankara, Ankara -Konya Karayolu, | Tarla kenari 1000 29.06.2002 |30
Kulu'ya 65 km, Selametli kasabasi civari

1218 |3 B4: Ankara - Konya Kkarayolu, | Tarla kenar1 1100 20.06.2002 |20
Karahamzali kasabasi civari, Kulu’ya 20
km

1220 |3 B3: Eskisehir, Ankara-Sivrihisar karayolu, | Step 1300 29.06.2002 |30
Sivrihisar’a 40 km
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Tablo 2. (Devam ediyor)

1223 |2 C2: Mugla - Fethiye arasi, Gocek gecidi Cam ormant 300 13.07.2002 |30

1235 | 6 C3: Denizli-Afyonkarahisar karayolu 7. | Step 900 30.07.2002 |10
km

1249 |2 B2: Afyonkarahisar, Denizli - Afyon | Yol kenari 800 30.07.2002 |10
karayolu 74. km, Kaklik civari

1278 |3 B2: Manisa, Gure-Kula arasi, Ulucak -| Yol kenar1 900 29.07.2002 |45
Boyali kdyleri kavsagi civari

1306 |2 A4: Kalecik - Cankir arasi, Cankiri’ya 10 | Step 800 08.08.2002 |30
km, Tren Istasyonu civari

1331 |4 B4: Ankara - Polath karayolu, Polatli’ya | Step 900 07.08.2002 |30
20 km, Topgu Atig alant

9250 |2 B3: Afyonkarahisar, Aksehir, Sultan | Alpinik step 2000 05.10.2001 |30
Daglari, yiiksek kesimler

9909 |2 B3: Afyonkarahisar, Sivrihisar - Eskisehir | G6l yatagi 1200 17.06.2002 |10
karayolu Giilgayir koyti civart

1451 | 24 C5: Nigde, Eregli - Ulukisla arasi, | Step 1150 21.06.2003 |45
Ulukisla yakinlari

1488 | 10 C3: Isparta, merkez Isikkent mahallesi Yol kenar1 1100 10.08.2004 |10

1646 | 6 B7: Sivas, Zara - Hafik arasi, Tecer golii | Jipsli yamaglar | 1300 21.06.2009 | 20-30
yakinlari

1657 |5 B6 Kayseri, Gemerek -Kayseri arasi, | Yol kenari 1000 22.06.2009 |10
Kayseriye 40 km kala

1664 | 4 B5 Kayseri - Nevsehir karayolu, Avanos’a | Yol kenarlari, | 1150 22.06.2009 |30
6 km kala meyilli  jipsli

yamaglar

1668 | 6 B5 Nevsehir, Kayseri-Urgiip aras1 60. km | Yol kenari 1100 22.06.2009 |20

1691 |4 B3 Eskisehir, Sivrihisar -Polatli arasi, | Jipsli yamaglar | 900 26.06.2009 | 20-40
Polatliya 40 km

1695 |8 B4 Ankara, Konya - Ankara karayolu, | Jipsli yamaglar | 950 27.06.2009 | 15-20
Golbasina 3 km kala

1698 |5 B5 Kayseri, Develi -Kayseri arasi, Iincesu | Uziim  bag | 1200 27.06.2009 |10
yakinlari, kenari

1701 |3 A4 Cankiri: Kalecik -Cankir1 arasi, | Yikanmus jipsli | 1000 27.06.2009 | 20-30
Cankiriya 30 km yamag

1722 |8 A5 Corum, Cankir1 Iskilip karayolu, 25. | Yol kenart 800 28.06.2009 | 10-30
km

Tablo 3. Gypsophila tubulosa populasyonlarina ait arazi kayit bilgileri

Pop. | Bitki Lokalite Habitat Rakim (m) | Tarih Egim (°)

no sayisl

1221 | 155 C2: Aydin, Bozdogan - Mugla karayolu 5. | Kayalik step 700 13.07.2002 |20
km

1273 | 115 B2: Manisa, Gure - Kula arasi, Ulucak - | Kayalik step 900 29.07.2002 |45
Boyal1 kdyleri kavsagi civari

7998 |20 C5: Nigde, Pozant1 - Ulukisla karayolu, | Step 1300 25.07.1999 |30
Ali Hoca kdyune 3 km

1222 | 181 C2: Izmir, Odemis - Kiraz karayolu 5.km | Cam ormani 1000 13.07.2002 |20
kayaliklar civari

1236 | 25 C2: Denizli - Babadag arasi, Babadag’a 6 | Tepe yamact 1000 30.07.2002 |20
km

1258 | 40 B2: Manisa, Kul - Alagehir arasi 9. km, | Terkedilmis 1100 28.07.2002 |15
Sehit Ragit Uzun Cesmesi civari tarlalar

Tablo 4. Gypsophila elegans populasyonlarina ait arazi kayit bilgileri

Pop. | Bitki Lokalite Habitat Rakim (m) | Tarih Egim (°)

no sayisl

1215 | 40 AO9: Kars, Igdir-Kars karayolu, Digor’a 30 | Alpinik step 2600 17.06.2002 |30

-b km

1739 |6 B7: Tunceli: Erzincan - Tunceli karayolu, | Yol kenarlar 1400 02.07.2009 |30

1741 Piiliimiir girisi
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Tablo 5. Gypsophila bitlisensis x G. elegans melez populasyonuna ait arazi kayit bilgileri
Pop. | Bitki Lokalite Habitat Rakim (m) |Tarih Egim (°)
no sayisi
1215 | 20 A9: Kars, Igdir - Kars karayolu, Digor’a | Alpinik step 2600 17.06.2002 |30
30 km, zirve
Tablo 6. Gypsophila bitlisensis populasyonlarina ait arazi kayit bilgileri
Pop. | Bitki L okalite Habitat Rakim (m) | Tarih Egim (°)
no sayisl
1211 |30 B7: Erzincan, Refahiye - Sivas karayolu | Jipsli tepeler 2000 29.06.2002 |25
5.km
1216 | 22 A9: Kars, Igdir - Kars karayolu, Digor, | Cayirlik 1750 20.06.2002 |30
Dagpinar kasabasi civari
1217 | 40 A9: Ardahan - Savsat arasi, Sahara Milli | Orman alt1 1750 20.06.2002 |20
Park1
8692 |40 AB8: Trabzon, Caykara, Uzungdl Ustleri Step 400 06.08.2000
-a 30
8685 |30 A8: Trabzon, Caykara, Uzungdl Ustleri Step 400 06.08.2000
30
8697 |40 A8: Trabzon, Caykara, Uzungdl tstleri Step 400 06.08.2000
30
8641 |30 A9: Kars, Kagizman Karakurt arasi, 54. | Step 1500 05.08.2000
km 30
1617 |3 B7: Erzincan, Erzincan-Refahiye arasi, 50. | Step 1500 21.06.2009 |20
km
1625 |5 B7: Erzincan, Refahiye, Refahiye - |Step 1600 21.06.2009 |30
Imranli(Sivas) arasi, Refahiye cikist
1626 | 10 B7: Erzincan, Refahiye -Imranh aras1 20. | Step 1400 21.06.2009 |30
km
1724 | 10 B7: Sivas, Susehri -Refahiye aras1 49 km | Akintili 1200 28.06.2009 | 40-50
yamaclar
Tablo 7. Gypsophila parva populasyonlarina ait arazi kayit bilgileri
Pop. | Bitki Lokalite Habitat Rakim (m) Tarih Egim (°)
no sayisi
1309 | 40 A4: Kalecik - Cankiri arasi, Cankiri’ya 10 | Step 700 08.08.2002 |30
km, istasyon civari
1329 |30 B4: Ankara - Polath karayolu, Polatli’ya | Step 900 07.08.2002 |40
20 km, Topgu Atis Alan1 Tepe yamaglari
1343 | 30 A5 Corum, Iskilip - Corum aras, | Jipsli yamaclar | 670 09.08.2002 |15
Corum’a 47 km
Tablo 8. Gypsophila heteropoda populasyonlarina ait arazi kayit bilgileri
Pop. | Bitki Lokalite Habitat Rakim (m) | Tarih Egim (°)
no saylisi
1308 |30 A4: Kalecik - Cankirt arasi, Cankir1’ ya 10 | Step 700 08.08.2002 |30
km, istasyon civart
1334 | 40 B6: Sivas, Hafik, Tavsanl kéyil, Ardusluk | Jipsli ~ tepeler, | 1400 09.08.2002 |30
mevKii Yol kenari,
nemli yerler
1335 | 30 B6: Sivas, Hafik, Tavsanl koyii, Ardusluk | Jipsli tepeler 1400 09.08.2002 |30
mevKkii, tepe yamaglari
1337 | 40 B6: Sivas, Hafik, Tavsanl koyii, Tepeli | Kayalik 1300 09.08.2002 |40
mevKkii
1344 | 40 B6: Sivas, Sarkigla - Gemerek arasi Jipsli yamaglar | 1300 09.08.2002 |20
1360 | 30 B6: Sivas, Hafik yakinlari, tepe yamact Jipsli tepeler 1200 09.08.2002 |30
Tablo 9. Gypsophila antari populasyonlarina ait arazi kayit bilgileri
Pop. | Bitki Lokalite Habitat Rakim (m) Tarih Egim (°)
no sayisi
1404 | 40 CT: Sanliurfa, Akgakale, DSI | Step 25.04.2003 |10
agaclandirma sahasi
1400 |30 C7: Sanhurfa, Ak¢akale, Surug yakinlar1 | Step 25.04.2003 |10
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Tablo 10. Gypsophila confertifolia populasyonlarina ait arazi kayit bilgileri

Pop. | Bitki Lokalite Habitat Rakim (m) Tarih Egim (°)

no sayisl

1408 |40 C2: Mugla, Fethiye, Uziimlii kasabas1 Maki agiklarn | 500 19.05.2003 | 20

1413 | 30 C2: Mugla, Kdycegiz, Doviigbelen kdyii | Orman agiklar: | 400 19.05.2003 |10

1421 | 40 C2: Mugla, Koycegiz  Beyobasi, | Maki agiklar1 | 500 19.05.2003 |30
Slipurgeliktepe mevkii

1441 | 30 C2: Mugla - Fethiye aras1 Fethiye’ye 20 | Dere yatagi 200 14.06.2003 |30
km

1444 | 40 C2: Mugla - Fethiye arasi, Fethiye’ye 3 | Cam ormani 100 15.06.2003 |15
km

Tablo 11. Gypsophila muralis populasyonlarina ait arazi kayit bilgileri

Pop. | Bitki Lokalite Habitat Rakim (m) Tarih Egim (°)

no sayisl

1453 | 26 Al: Tekirdag, Corlu -Istanbul karayolu, | Tarla kenar 300 27.07.2004 |10
Onerler kdyii yakinlar

1454 | 30 Al: Tekirdag, Corlu, Meslek Y.Okulu | Step 250 27.07.2004 |10
civari

1455 | 40 Al: Tekirdag - Kesan karayolu, DSI | Step 200 28.07.2004 |15
Sulama Géleti civari

1456 | 30 A1l: Tekirdag - Kesan arasi Step 200 28.07.2004 |15

1459 | 20 Al: Tekirdag - Kesan Karayolu, DSI | Step 200 28.07.2004 |15
Sulama Gédleti civari

3.1. Gypsophila L. Cinsinin Sistematigi ve Tek Yillik Taksonlara ait Teshis Anahtarlar

Superdivision: Plantae
Kingdom: Plantae
Division: Magnoliophyta Cronquist, Takht. & Zimmerm. ex Reveal
Class: Magnoliopsida Brongn.

Subclass: Caryophyllidae Takht.

Order: Caryophyllales Perleb
Familia: Caryophyllaceae Juss.
Genus: Gypsophila L. spp.

Flora of Turkey (Huber-Morath, 1967) adli eserde A Grubu’'nda yeralan tek yillik Gypsophila taksonlarin
seksiyonlari ve bu seksiyonlarin tanimlari agsagidaki sekilde gilincellestirilmistir:

Sect. 1. Dichoglottis (Fisch. & C.A.Mey.) Fenzl.

Tek veya ¢ok yillik otlar, odunsu kékleri ve vejetatif govdeleri bulunabilir, ¢icek durumu gevsek dikazyumu
andiran bir panikula, pediseller ¢ok ince(kilcal), kaliks kampanulat, izerinde kii¢lik kalsiyum oksalat druzlar1 olabilir,
oviil sayis1 1-42.

Sect. 2. Macrorrhizaea Boiss.

Tek yillik otlar, odunsu kokleri ve vejetatif govdeleri, ¢igek durumu gevsek panikula veya korimbus ya da sik
sekilde kapitat, petaller kii¢iik, 7 mm.ye kadar, kaliks + tlpsu, 1/3'line kadar bélinebilir, kapsul oblong, ovaryumda
ovll sayisi112-36.

Sect. 3. Hagenia A.Braun.

Tek veya ¢ok yillik otlar, odunsu kokleri ve vejetatif govdeleri bulunabilir, sik ve kaba pilos tiiylii, gicek
durumu gevsek dikazyumu andiran panikula, pediseller 8- 12 mm, kaliks =+ tlipsi, Uzerinde kristal bulunabilir,
damarlar arasinda zarimsi yapi1 genisge, kapsiil uzun-yumurtamsidan kiiremsiye kadar, oviil sayis1 4-20.

Tek yillik Gypsophila tiirlerinin yer aldig1 seksiyon anahtari asagidaki sekilde diizenlenmistir:

1. Kaliks kampanulat, pediseller kilcal....................... Sect. 1. Dichoglottis
1. Kaliks = tiipsii, pediseller kilcal degil
2. Bitki pilos tiylu, petaller 8-12 mm.........cccoeuenee. Sect. 3. Hagenia

2. Bitki pilos tiiyli degil, petaller 7 mm.ye kadar...Sect. 2. Macrorrhizaea
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Turkiye’nin tek yillik Gypsophila tiirleri igin teshis anahtari agagidaki sekilde glincellestirilmistir:

1. Govde ve kaliks tlyli
2. Kaliks pilos tiiylii, yaprak genigligi 10-40 mm., petaller 8-12mm  ............ooiiiiiiiii i 11. pilosa
2. Kaliks pilos tiiyli degil, yaprak genisligi 4 mm ye kadar, petaller 7 mm ye kadar
3. Kaliks tlipst, 4-8 mm, uzun glandular tiylQ, petaller pembe
4.Cigek durumu gevsek dikazyum, pedisel boyu en az kaliks kadar ......................coevee, 9. tubulosa
4.Cicek durumu kapitat, pediseller 2.0 mm ye kadar.............. 10. confertifolia
3. Kaliks kampanulat, 3 mm. ye kadar, kisa glandular tiiylii veya degil, petaller beyaz
5. Ust brakteler linear ve yapraks1, petaller linear, beyaz...........3. linearifolia
5. Ust brakteler iiggenimsi, zarimsi, petaller oblanseolattan obtusa kadar
6. Tohumlar obtustan akuta kadar, brakteler ve kaliks glandular pubescent, petaller beyazdan agik pembeye
kadar 1. heteropoda subsp. minutiflora
6. Tohumlar sivri sekilde dikenli (ekinat), brakte ve kaliks tiiysiiz, petaller beyaz..................2. parva

1. Govde ve kaliks glabros veya viscous
7. Brakteler zarimsi, pediseller ve govdeler kilcal degil, yaprak sekli lineardan oblanceolata kadar

8. TUm bitki viskoz, yapraklar 3-5 damarli ..................ccoooooeeine. 6. viscosa
8. Bitki asla viskoz degil, yapraklar 1-3 damarli
9. Petaller oblanceolat-kuneat, obtuse; brakteler tiggenimsi, akut....... 1. heteropoda subsp. heteropoda

9. Petaller linear-oblong, brakteler ovat-triangular, obtuse
10. Anagovde bitkide hakim, 1(-2) govdeli, tohumlar siskin ¢ikintili, tuberler belirgin, gicek durumu gevsek

4. elegans
10. Ana govde genelde ¢ok sayida, , tohumlar uzun, yassi tuberli, ¢icek durumu sik............ 5. bitlisensis
7. Brakteler yapraksi, pediseller ve govdeler kilcal, yapraklar linear
11. Brakteler linear, kaliks en az 2.5 mm, tohumlar yassi tuberli, boyu 0.3-0.6 mm
12. Bitkide ¢icek sayisi en fazla 107, tohum sayisi en fazla 26 adet, yayilist Trakya.................. 8. muralis
12. Bitkide cicek sayist en fazla 60, tohum sayist en fazla 42 adet, yayilist G.D.Anadolu ......... 7. antari

11. Brakteler G¢genimsi, kaliks en ¢ok 2.5 mm, tohumlar obtus-akut tuberli, boyu 0.5-1 mm.
1. heteropoda subsp. heteropoda

Section 1: Dichoglottis (Fisch. & C.A.Mey.) Fenzl.

1. G. heteropoda Freyn & Sint. (Bull. Herb. Boiss. Ser., 2, 3:865, 1903).
Syn. Gypsophila nanella Grossh. & Schischk. (FI. Or. Eks. Fasc., 1:8, 1924).

Tek yillik. Kokler beyaz renkli, ¢atallanma genelde yok (bazen 5’e kadar), biiytikligi 7.0-65.0 mm (2.66
%0.10) x 0.4-3.0 mm (1.24 £0.04). Tek ana govdeli, alt kisim salgi tiiylii iist kisim viskoz, dallanma genelde iistten
(nadiren tabandan) iki catalli, bilyiikligi 6-35 cm (13.88 +0.39) x 0,5-3 mm. Yapraklar linear, linear-lanseolat,
bitkideki sayis1 10-188 (26.96 £1.75), boyutlar1 20-32 (1.29 +0.059 x 0.5-12 (1.62 +0.02) mm, obtustan akuta,
tilysiizden salg: tliyliiye kadar. Cigek durumu gevsek veya sik dikazyum. Brakteler iiggenimsi, akut, zarimsi veya
yapraksi, tiiysiiz, biiyiklagd 0.1-2.0 (0.91 £0.04) x 0,2-0,6 (0.44 +0.06) mm. Bitkide pedunkul sayis1 2-45 (11.04
+0.82). Bitkide ¢igek sayis1 9-600< (89.02 £9.5), pedunkulda ¢icek sayis1 1-100< (10.8 £1.2). Pediseller kilcal, boyu
2.0-22.0 (6.23 +0.2) mm, viskoz. Kaliks genis¢ce kampanulat, tiiysiiz, bazen salgi tiiylii, bityiikligii 1.0-2.0 (1.51 +£0.03)
x 1.0-2.0 (1.30 £0.03) mm, disler genis ovat, obtus. Petaller beyazdan agik pembe renkliye kadar, biyiikliigi 2.0-3.5
(2.74 £0.14) x 0.3-1.0 (0.62 £0.02) mm, sekli oblanseolattan obtusa kadar, obtus. Stamen duzeni antisepalus-antipetalus
(sepallerin ve petallerin karsisinda), intrors (ice doniik), versatil (donebilir), filament beyaz renkli, zarimsi, petaller ayni
boyda veya daha kisa. Pistil 1 karpelli, ovaryum tist durumlu, ovat, plasentasyon serbest sentral, 2 homostiluslu, stigma
bifurkat. Kapsiil sekli kampanulat, krem, agik yesil, i¢ kistmlart mor renkli, bityiiklligii 1.0-2.2 (1.54 +0.03) x 0.2-2.0
(1.45 £0.02) mm. Tohumlar kulakg¢ikli (aurikulat), virgiil sekilli, agik veya koyu kahve renkli, biiyiikligi 0.5-1 (0.79
%0.02) x 0.4-1 (0.69 +£0.02) mm, obtustan akuta kadar degigen tuberlere sahip.
C. (4)5-7.
Habitat: Stepler, jipsli tepeler ve kaya agiklarinda. 700-1400 m arasinda dikey yayilig gosterir.

la. Gypsophila heteropoda Freyn & Sint. subsp. heteropoda (Wentia 9:128, 44-49, 1962; FL.Tr., Vol. 2, 164-165,
1967).

Diinyadaki Yayihsi: Transkafkasya, K. Iran, Irak, Afganistan, Transkaspiya, Tiirkiye. Iran-Turan elementi.

Tip: Turkmenistan.

Tiirkiyedeki Yayihsi: A9 Kars, B4 Ankara, B6 Cankiri, Sivas, B10 Agri. C. 4-5.

Habitat: Kumlu, Jipsli, yar1 ¢61 topraklarda. 700-1400 m rakimlarda yetisir.
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1b. Gypsophila heteropoda Freyn & Sint. subsp. minutiflora Barkoudah (Wentia 9:128, 44-49, 1962; FL.Tr., Vol. 2,
164-165, 1967).

Yayihsi: Endemik(Tirkiye): B6 Sivas. Iran-Turan elementi.

Tip (!): Turkiye (B6 Sivas). C. 5-7.

Habitat: Jipsli, kumul ve yarigél topraklarinda. 1300 -1400 m rakimlarda yetisir.

Bu taksonlar asagidaki anahtarla ayirt edilebilir:
1. Bitki glabrous, 30 cm’ye kadar, yapraklar 40x3.5 mm’ye kadar ............... subsp. heteropoda
1. Bitki salg tiiylii, 15 cm’ye kadar, yapraklar 20x2 mm’ye kadar ................ subsp. minutiflora

2. G. parva Barkoudah (Wentia, 9:132, 30-37, 1962).

Bitki tek yillik, kok beyaz renkli, ¢atallanma genelde yok (nadiren ikiye ayrilir), biiytikliga 0.2-7.5 cm (2.69
+0.13) x 0.5-2.0 mm (1.06 £0.03). Tek ana govdeli, kizil veya kahve renkli, dallanma genelde yukaridan (bazen
tabandan) ikiye ¢atalli (dikazyum), alt kisimlar1 salgi tiiylii veya tiiysiiz, iist kisimlar1 viskoz, bityiikligii 7.0-30.0 cm
(15.65 +0.42) x 0.5-3.0 mm (1.22 £0.04). Yapraklar etli, seritsi-mizraksidan (linear-lanseolat) seritsiye (linear) kadar,
govdede dizilisleri dekussat, 2.0-36.0 (1.36 +£0.06) x 0.3-4.0 (1.45 +0.06) mm, akut. Cicek durumu kuresel, genellikle
stk (bazen seyrek) cigekli. Brakteler tiggen sekilli, zarimsi, titysiiz, 0.5-2 mm (1.24 +£0.07) x 0.4-1 mm (0.73 £0.04).
Bitkide pedunkul sayist 1-34 (5.57 £0.55). Pedunkulda ¢icek sayis1 2-40 (10.77 £0.69). Bitkide ¢igek sayis1 10-300<
(70.10 £9.2), cigek saplart kilcal veya degil, viskoz, 1-30 mm (5.26 +0.31). Kaliks tiiysiiz, genis ¢an seklinde
(kampanulat), 1.0-3.0 mm (1.71 £0.04) x 1.0-2.0 mm (1.31 £0.04), disler ovat, obtus. Petaller oblanseolat, taban1 akut,
ucu obtus, buytkligi 1.5-5.0 mm (2.71 +£0.06) x 0.5-1.0 (0.82 +0.02), damarlar1 belirgin 3 adet, beyaz, agik sar1 renkli.
Stamenler sepaller ve petallerle karsilikli (nadiren didinamus), anterler i¢ce doniik (intrors), donebilir(versatil),
filamentler beyaz renkli, zarimsi, sepallerle ayn1 boyda veya daha kisa (2-3 mm). Pistil 1 karpelli, ovat, tist durumlu,
plasentasyon serbest sentral, 2 homostiluslu, stigma bifurkat. Kapsil kampanulat, krem renkli, 1.0-2.0 mm (1.55 +0.06)
X 1.0-2.0 mm (1.37 +0.06), yariklar 4 adet, disa kivrik, yariya kadar agilabilir. Tohumlar arikulat, virgiil seklinde,
siyah veya kahve renkli, 0.5-1.0 mm (0.72 +0.03) x 0.4-1.0 mm (0.57 +0.03), dikenimsi tuberli.

Yayihsi: Endemik(Tirkiye): A4 Cankiri, A5 Corum. fran-Turan elementi.

Tip (!): Tirkiye (A4 Cankir1), Cankir1, sehrin giineyi. C. 5-7.

Habitat: Yari ¢l jipsli tepelerde ve gevsek yapili step alanlarinda. 600-1300 m rakimlarda yetisir.
G. heteropoda ’ya ¢ok benzer ama belirgin sekilde dikenimsi tohumludur.

3. G. linearifolia ( Fisch. & C.A.Mey.) Boiss. (FI. Or., 1: 550, 1867).
Syn. Dichoglottis linearifolia Fisch. & C.A.Mey. (Ind.Sem. Hort. Re., 1:26, 1835).

Gypsophila szovitsii Fisch. & C.A.Mey. var. glandulosa Fenzl (Fl. Ross., 1:289, 1842).

Gypsophila trichopoda Boiss. (Diag.ser., 1, 1:10, 1843).
Tek yillik, 5-25 cm. 6zellikle alt kisimlari kiigiik salgt tiiylii Govde tabandan catals1 dalli. Yapraklar etli, seritsi; 10-35 x
1.0-2.5 biiyiikliigiinde, obtus-apikulat (tepecikli). Cigek durumu ¢ok genis, cok gevsek. Pediseller ve dallar kilcal.
Brakteler seritsi (linear), yapraksi. Ci¢ek saplari tiiysiiz, 1-2 cm uzunlukta. Kaliks kampanulat + salg: tiiylii, kaliks
disleri ovat, obtus, dislerin boyu 1.5-2.5 mm, kenarlar1 zarimsi. Petaller beyaz, 2.0-3.5 mm., seritsi, emarginattan
(centikli) iki lobluya kadar. Tohumlar akut (sivri) tuberli.
Diinyadaki Yayihsi: G. Rusya, Transkaspiya, iran, Irak, Tiirkiye. Iran-Turan elementi.
Tip: Rusya
Tiirkiyedeki Yayihsi: i¢ Anadolu (B6, B7 Sivas, Kayseri, Nevsehir civari). C. 6.
Habitat: Jipsli yari ¢6l alanlarda. 1100-1300 m’ler arasinda dikey yayilis gosterir.
(Bu tiir tiim aramalarimiza ragmen bulunamamustir. Tirlin yukaridaki deskripsiyonu Davis (1967)’de yer alan bilgilere
gore yapilmistir)

4. G. elegans M. Bieb. (FI. Taur.-Cauc., 1:319, 1808).
Syn. Gypsophila producta Stapf (Denk.Akad.Wiss.Wien, Math.-Nat.KI., 51: 280,1886).

Gypsophila ceballosii Pau & Vicioso (Bol. Soc. Fsp. Hist. Nat., 19: 493, 1919).

Gypsophila elegans var. latipetala Barkoudah (Ventia, 9:135, 1962).

Tek yillik, 5-60 cm boyunda, tiiysiiz, kalmlasmis kazik kok bulunur, kék boyu 10 cm. ye kadar, solgun sari,
krem ve basak renginde. Govde dik, dallanma iist kisimda dikotom, ¢imen yesili veya koyu yesil renklerde, 8-80 cm
uzunlukta. Cicekler seyrek. Yapraklar basit, sapsiz, yesil renkli, seritsiden (linear) seritsi-mizraksiya (linear-lanseolat)
kadar, sivri uglu, biiytikligii 10-60 X 1-15 mm, alt gévde yapraklari lanseolat, oblanseolat; iist govde yapraklari linear,
linear-lanseolat, dizilisi opposit, kenarlar diiz ve tiiysiiz, biytkligii 0,5-60 x 1-10 mm, 1-3 damarh. Cigek durumu
gevsek dikazyum. Brakteler iiggenimsi, zarimsi, orta damar belirgin. Pediseller ince, 5-35 mm. Kaliks 3-5 mm.,
kampanulat, disleri ovat, obtus. Kaliks kampanulat, sepallerin disleri obtus, petalin yaris1 kadar uzunlukta, aralari seffaf-
zars1 yapida. Petaller 3-12 mm, beyaz, kaliksten 2-3 kat daha uzun, genelde pembe, mor damarli, genisge oblong-
kuneat, emarjinat. Kapsil ovat, yesil, saydam sar1 renkte, eni ve boyu birbirine ¢ok yakin, 1.5 mm, olgunlasinca 4
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yarik (valf)’la agilir, valflerin ucu akut diga biikiilmiis. Tohumlar agik kahverengi, koyu siyah renkte, bir meyvede 2-12
adet tohum bulunur, Tohumlar obtus tuberli.

Diinyadaki Yayihsi: Giiney Rusya, Kafkasya, ran, Tiirkiye. iran-Turan elementi.

Tip (!): Kafkasya (G. elegans var. latipetala Barkoudah’nin tip 6rnegi B8 Erzincan, Tercan’dan toplanmustir).
Tiirkiyedeki Yayihisi: A7 Gumiishane, A8 Erzurum, A9 Ardahan-Erzurum, B6 Cankiri-Corum, B7 Erzincan, B8
Erzincan-Diyarbakir, B9 Agri-Van, B10 Igdir. C. 5-7.

Habitat: Asmmis yerler, step, alpinik step, kiiltiir alanlar1 ve kenarlar1 ile yol kenarlarinda. 650-2700 m rakimlarda
yetigir. Ekseriyetle kiiltiirii yapilmaktadir. Tohum bankalar1 ve g¢icekgilerin listesinde yer alir. Tiirkiye’de kiiltiirii
yapilmaz, sadece dogal olarak yetisir.

5. G. bitlisensis Barkoudah (Wentia, 9:136, 24-31, 1962).

Tek yillik, 15-40 cm, tiiysiiz, Iyi gelimis kazik kok bulunur, 4-20 cm. Govde ¢ok narin otsu ve dik, tilysiiz,
asla viskoz degil, 10-85 cm uzunlukta, yesil-kirmiz1 renklerde, genelde tabandan dikotom dalli ve ¢ok sayida. Yapraklar
seritsiden, seritsi-mizraksiya kadar, akut, 10-25 x 1-5 mm. Alt govde yapraklari linear, lanseolat, nadiren oblanseolat,
ilk cikan yapraklar tabanda belirgin sekilde oblanseolat, biiyiikk ve bitki olgunlastikga kurumakta, sanki Onceki
vejetasyon doneminden kalma gibi bir izlenim verir, {ist govde yapraklar linear. opposit dizilisli kaidede birlesmis,
sesil, acik veya koyu yesil renkli, kenarlar1 diiz, tiysiiz, bitytikligii 10-80 x 0,8-18 mm’ ye kadar, 1-3 damarli. Cigek
durumu genis, ¢ok ¢icekli, bilesik dikazyum, 1 pedunkuldaki ¢icek sayis1 2-12; pedisel uzunlugu 0.3-28 mm. Brakteler
ovat-liggenimsi, zarimsi. Pediseller 5-25 mm. Kaliks kampanulat, 2-3 mm, tiiysiiz, disler 5 adet, ovat, obtus, aralari
tabana kadar seffaf zarsi. Petaller beyaz, 5 adet, tabanda serbest, linear-oblong sekilli, 3-10 mm uzunlukta, 3 belirgin
mor-menekse damarli, uglar1 obtus, gosterisli beyazdan agik pebbeye kadar renkli, pembe, menekse veya mor renklerde
3 damarli. Stamenler 10 adet, petalle ayn1 boyda, flamentler beyaz, anter tipi ve baglantis1 versatil ve 3 kanatlidir.
Stamenler tek halka iizerinde reseptakuluma baglanmis. Ovaryum bir sapla ¢ikmakta, {ist durumlu, stigma diiz, iki
homostilluslu. Plasentasyon serbest sentral. Kapsiiller yuvarlaga yakin sekilli, parlak agik yesil-sar1 renkte, 4 yarikla
acilmakta, yariklarin (valf) uclart diiz ve akut, arkaya dogru kivrik. Tohum sayist 2-12 arasinda, u¢ kismi kiit gaga
seklinde, sari-krem ve koyu siyah renklerde, kiigiik, uzun ve yassi obtus tuberkiillii.

Yayihsi: Endemik(Tirkiye): A7 Trabzon, A9 Kars, B7 Erzincan, B9 Van-Bitlis-Ardahan. Iran-Turan elementi.

Tip (! ): Turkiye (B9 Bitlis), Tatvan-Bitlis aras1. C. 6-7.

Habitat: Kumul ve yari¢6l topraklarinda yetigen tiirlin stepler, jipsli tepe yamaglari, orman ve orman agiklarinda 1250-
2800 m’ler arasinda dikey yayilig gdsterir. Van Golii civarinda bol olarak yetismekle beraber Dogu Anadolu’nun pek
¢ok yoresinde de yetismektedir.

6. G. viscosa Murray (Comm. Gétting. 9, 1783).

Tek yillik, titysiiz, ist kisimlar yapiskan, + donuk koyu yesil renkte. Kokler parlak beyaz, catallanma yok, bir
ana kokld, bityiikliigii 2.0-15.0 cm (87.04 £0.45) x 1.0-6.0 cm 2.73 +0.19). Govde boyu 20-65 cm, eni 1.0-5.0 mm (2.53
+0.19), dik ana govdeli, govdeler ince, esnek, ikiye dallanmig (0-26 cm (13.87 +1.28), Ust internodlar *viskos.
Yapraklar govde tabaninda sikismus, bitkide yaprak sayis1 10-90(23.53 +2.16), bityiiklagii 1.0-12.0 cm (3.85 +0.32) x 2-
15 mm (6.0 +£0.38), sekli linear-lanseolattan lanseolata kadar, alt yapraklar obtus tsttekiler akut, belirgin olmayan 3-5
damarli. Brakteler tilysiiz, biyiikligii 1.0-4.0 mm (2.05 +0.07 ) x 1.0-2.0 mm (1.02 £0.02), li¢gensi, akut, zarimsi. Cigek
durumu ikiye dallanmis ¢ok ¢igekli korimboz veya panikulat. Bitkide ¢igcek sayis1 2-200< (121.30 +£11.03). Bitkide
pedunkul sayis1 3-100< (19.42 £3.31). Pedunkulda ¢icek sayist 3-30 (10.70 +0.71). Pedisel 2-40 mm (6.92 +0.39;
kaliksden ortalama 3 kat daha uzun) kilcals1. Kaliks tiiysiiz, biyiikligi 1.0-2.8 mm (2.09 +0.24) x 1.0-3.0 mm (1.82
+0.05), genisge kampanulat, disleri obtus. Petal biytikligi 2.0-5.0 mm (3.04 £0.00) x 1.0-2.0 mm (1.15 +0.04),
kaliksten daha uzun, linear-oblong, beyazdan soluk pembeye kadar renkte, 3 beyaz damarli, ucu oblong. Stamen diizeni
fasikulat, sepallerin ve petallerin karsisinda (antisepalus, antipetalus), ige donik (intrors), versatil, beyaz renkli
petellerle yaklasik ayni boyda. Pistil 1 kiiremsi karpelli, ovaryum iist durumlu, ovat, plasentasyon serbest sentral, 2
homostiluslu, stigma bifurkat. Kapsiil ovat, acik yesil, krem, a¢ik kahve renkli, biyiikligii 1.0-3.0 mm (2.14 +0.01) x
0.7-1.0 mm (0.98 +£0.01), 4 yarikli, yariklar 1/3 den 1/2 ye kadar agilir. Tohumlar aurikulat, yassi, salyangoz gibi, siyah
veya kahve renkli, biiytikligi 0.8-1.0 mm (0.99 £0.01) x 0.7-1.0 mm (0.98 £0.01), obtus tuberli.
Diinyadaki Yayihsi: Suriye, Filistin, Urdiin, Sina Yarimadasi, Arabistan, Tiirkiye. Iran-Turan elementi.
Tip: Suriye-Aleppo (Halep).
Tiirkiyedeki Yayihsi: B3 Eskisehir, B4 Ankara-Konya, B5 Kayseri, B6 Cankiri-Sivas, C3-4 Konya, C6 S.urfa. C. 4-6.
Habitat: Step, dere yatagi, hububat tarlalari, terkedilmis alanlar ve yol kenarlarinda. 800-1400 m lerde yetisir.

7. G. antari Post & Beauverd (PI. Postianae et Dinsmorianae, 1 :4, 1932 ; op.cit., 1-8)

Tek yillik. Kokleri dik, beyaz, catalsiz kazik kokli, biiyiikligi 0.2-5.4 cm (1.17+0.50) x 0.4-1.0 mm
(0.65+0.02). Govdede dallanma yok, ana govde hakim, tiiysliz, rengi kizildan yesile kadar, biiyiikligi 1.5-11 cm
(5.66+0.09) x 1.0-4.0 mm (1.02+0.02). Yapraklar linear-lanseolattan (seritsi-mizraksi) lineara (seritsi) kadar, gévdede
diziligleri dekussat, bitkide yaprak sayisi 6-50 adet (12.27+0.65), bityiikliigi 2-35 mm (11.0£0.4) x 0.2-1.0 mm
(0.64+0.03). Brakteler linear, zarimsi, tiiysiiz, biyikligi 1.0-3.0 mm (1.54+0.09) x 1.0-2.0 mm (1.15£0.07). Cicek
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durumu basit veya bilesik dikazyum. Bitkide pedunkul sayisi 1-9 adet (1.49+0.08). Pedunkulda cigek sayist 1-14 adet
(4.68+0.25). Bitkide ¢icek sayisi1 1-60 adet (6.37+0.61). Cicek boyu 1.0-5.0 mm (3.38+0.07), pedisel kilcal, boyu 2.0-
18.0 mm (7.03+0.2). Kaliks kampanulat, tlysuz, ovat-obtus, buytkligi 1.0-3.0 mm (1.69+0.03) x 1.0-2.0 mm
(1.2240.03), disleri ovat, obtus. Petaller kuneattan obtusa kadar, beyaz (uglari pembe) renkli, damarlar mor renkli 5, 7
(nadiren 9) adet, boyutlar1 2.0-5.0 mm (3.84+0.09) x 1.0-2.0 mm (1.79+0.05). Stamen dizeni fasikulat, anterler ice
doniik (intrors), versatil, tabani obtus, boyuna agilir, teka diizeni paralel, filament kaliksin 2 kati. Pistil 1 karpelli,
ovaryum st durumlu, ovat sekilli, plasentasyon serbest sentral, 2 homostiluslu. Kapsiil kampanulat sekilli, krem veya
sart renkli, biiytikligi 2.0-4.0 mm (3.11£0.07) x 1.5-2.5 mm (2.08+0.03), 4 yarikli, yariklar 1/3-1/2 ag¢ilir. Kapsiilde
tohum sayis1 10-42 adet (22.69+1.2), tohumlar virgiil (salyangoz) gibi, siyah veya koyu kahve renkli, biiytiklgii 0.3-0.6
mm (0.43+0.01) x 0.3-0.5 mm (0.35+0.01), yass1, obtus tuberli.

Diinyadaki Yayilisi: Suriye, Arabistan, Ttrkiye. iran-Turan(Arabistan Sahras1) Elementi.

Tip (!): Suriye.

Tiirkiyedeki Yayihsi: C7 Sanhurfa. C. 4-5.

Habitat: Kurak taslik ve kumsal ortamlarda, tarla kenarlar1 ve Pinus halepensis plantasyonu alt1 ve agiklarinda. 1600-
1800 m rakimlarda yetisir.

Section 2: Macrorrhizaea Boiss.
8. G. muralisL. (Sp. PI. 408, 1753)
Syn. Saponaria muralis (L.) Lam. (Fl. Fr., 2: 540, 1778).

Gypsophila purpurea Gilib. (FI. Lith., 2: 154, 1781).

Gypsophila agrestis Pers.

Gypsophila serotina Hayne ex Willd. (Enum. PI., 464, 1809).

Dichoglottis muralis (L.) Jaub. & Spach, (FI. Or., 1: 13, 1842).

Tek yillik, kok beyaz nadiren kizil renkli, ana kok hakim, kokte catallanma baglangici 0.0-1.0 mm (1.0 £0.04),
biyiikliga 0.5-10 cm (2.83 +£0.17) x 0.3-10.0 mm (1.31 £0.18). Bitki tek ana gdvdeli, boyu 5.0-36.0 cm(17.9 £0.49).
Govde eni 0.2-12.0 mm (1.33 £0.15), dikasyal dallanmali, dallanma baglangici 0.0-9.0 cm (4.52 +0.16), iist kisimlar1
genelikle tiysiiz, alt kisimlar1 puberulent tiiylii ve koyu yesilden kizil kahveye kadar, iist kisimlart yesil renkli.
Yapraklar linear, uglar1 akut, dizilisleri dekussat, bityiikligii 0.2-3.8 cm (0.97 +0.05) x 0.2 — 15.0 mm (1.22 £0.19),
kenarlar1 6zellikle nodyuma dogru sik ve kisa tiiylii. Brakte biiytkligi 1.0-5.0 mm (1.66 +0.08) x 0.2-0.5 mm (0.33
+0.01), sekli linear, yapraksi, kenarlar1 seffaf, zarimsi, seyrek tiiylii, Bitkide pedunkul sayis1 2-22 adet (9.3 +0.61).
Pedunkulda ¢icek sayist 1-20 adet (4.97 £0.32). Ci¢ek durumu korimbuz, panikulat, gevsek, bitkide ¢icek sayist 3-107
adet (59.86 +4.34), pediseller kilcalsi, kaliksten birkag kat daha uzun, boyu 2.0-18.0 mm (7.55 %0.23). Kaliks
kampanulat, tiiysiiz, buyiikligi 1.5-4.0 mm (2.51 +0.05) x 1.0-2.0 mm (1.18 +0.03), kaliks disleri 5 adet, 0.5 mm,
obtus, kenarlar1 seyrek tiiyli. Petal bityikligi 2.0-5.0 mm (3.36 £0.05) x 0.6-2.0 mm (1.13 £0.3), genelde beyaz
(bazen pembe) renkli, sekli oblong, taban1 kuneat, ucu obtus, 3 (bazen 2) damarli, damarlar pembe, agik yesil, agik sar1
renklerde, petal ucu dalgali veya diiz, obtus, nadiren rotuntat. Stamenler kaliks ile ayn1 boyda, sepallerin ve petallerin
karsisinda, esit, anterler ice doniik, baglantilar1 versatil, filament 2.0-2.5 mm, boyuna agilir, taban1 obtus, teka diizeni
paralel. Pistil 1 karpelli, ovaryum ust durumlu, ovat-oblong sekilli, plasentasyon serbest sentral, 2 homostiluslu, stigma
bifurkat, boyu 0.5 mm, disa kivrik, diiz veya spiral yapmis. Kapsiil genisce kampanulat, acik sar1 veya acik kahve
renkli, biyiikligii 1.5-3.0 mm (0.44 +0.05) x 0.2-0.4 mm (0.29 +0.01), kaliksden daha uzun, kapsiil sap1 0.5 mm, kapsiil
boyuna 4 yarikla yartya kadar agilabilir. Kapsiilde tohum sayis1 2-26 (13.26 +0.78). Tohum biiyiikligii 0.3-0.6 mm
(0.44 £0.05) x 0.2-0.4 mm (0.29 £0.01), virgiil seklinde, siyah veya kahve renkli, obtus (diiz) tuberkalli.

Diinyadaki Yayihsi: Orta ve Dogu Avrupa, Kafkasya, Sibirya, Tiirkiye. Avrupa-Sibirya Elementi.

Tip: Isveg’ den tanimlanmustir.

Tiirkiyedeki Yayihsi: A1 Tekirdag C. 4-6.

Habitat: Tarlalar, yol kenarlar1 step alanlar ve terkedilmis arazilerde. 200-400 m arasinda dikey yayilis gostermektedir.
Edirne, Pazarkule, Corekkdy’den kayithidir(Davis, 1967). Bu giin bu lokalite Yunanistan siirlart igerisinde kalmistir.
Bu nedenle Anadolu’da yok kabul edilmektedir. Ancak Tekirdag’dan toplanligi i¢in Tiirkiye’de varligi kesinlesmistir.

9. G. tubulosa (Jaub. & Spach) Boiss. (Diagn. Ser. 1(1):11, 1843)
Syn. Dichoglottis tubulosa Jaub. & Spach, (Fl. Or., 1:13, 1842).

Tek yillik, boyu 2-22 c¢cm (9.11 +1.4). Kok biyikligi 0.1-9.0 cm (5.10 £0.39) x 0.5-3.0 mm (0.9 +£0.029),
beyaz renkli, ana kok hakim, ¢atallanma baslangici 0-55 mm (6.15 £0.67). G6évde sayist 1-5 (1.05 £0.03), genellikle tek
govdeli, eni 0.3-2.0 mm (0.88 +0.01), kahve, kizil, agik yesil renkli, govdede kisa aglandular ve uzun glandular tiiyler
birlikte bulunur, dallanma dikasyal, dallanma baglangici 0-7.0 cm (1.97 £0.05) arasinda. Bitkide yaprak sayis1 12-214
adet (52.45 +1.38). Yaprak sekli linear lanseolattan lineara kadar, govdede dizilisi dekussat, buyiikligi 0.2-6.7 cm (0.72
+0.02) x 0.5-1.0 mm (0.9 £0.01). Brakte biiytikligii 1.0-4.0 mm (2.72 +£0.08) x 0.4-1.5 mm (0.72 £0.02), sekli linear,
uzun ve sik salgi tiiylii. Bitkide pedunkul sayis1 1-127(11.53 £0.64), pedunkulda ¢igek sayis1 0-42 adet (2.61 +0.13),
bitkide ¢icek sayis1 0-200 (24.22 +1.31). Cicek durumu dikasyal-panikula, gevsek, pediseller 1-20 mm (9.07 £0.19)
uzunlukta, genellikle ¢igeklenme baslangicinda kivrik, ¢igek boyu 2.0-8.0 mm (5.33 £0.08). Kaliks tlpst (tubulat),
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biiytikligi 2.0-7.0 mm 4.68 +£0.18) x (0.5-2.0 mm (1.22 +0.03), uzun salg tiiylerle kisa tiiyler birarada, disleri ¢ok kisa
(1 mm), ovat, obtus, uglari zarimsi. Petaller 4.0-9.0 mm (6.11 £0.08) x 0.5-2.0 mm (1.27 +0.04), taban1 beyaz, tist kisim
pembe, sekli linear, emarginat veya obtus, 3 adet pembe veya bordo damarli. Stamenler 4.0-5.0 mm uzunlukta, dizilisi
esit aralikli olup sepaller ve petallerle karsilikli. Anterler ige doniik (intrors), baglantilar1 versatil (d6nebilir). Filament
kaliks ile ayn1 boyda veya daha kisa. Pistil 1 karpelli, ovaryum tst durumlu ve oblong sekilli, plasentasyon serbest
sentral, 2 adet, homostiluslu. Kapsiil sekli tubulat, agik yesil veya krem renginde, biiyiikligii 2.5-5.0 mm (3.93 +0.1) x
1.0-2.0 mm (1.25 +£0.05), yariklar 1/3 den 1/2 ye kadar ag¢ilir. Kapsiilde tohum sayis1 1-25 (14.61 +0.55), tohum
biiyiikligi 0.5-1.0 mm (0.94 £0.01) x 0.4-0.6 mm 0.51 +0.0), virgiil seklinde, kahve veya siyah renkli, tohumlar yassi,
tuberkiiller sik ve obtus.

Tip (!): Tirkiye C1 Aydin

Yayihisi: Endemik(Turkiye): B1 Izmir, B2 Denizli-Manisa-Usak, C2 Aydin, C5 Adana. Dogu Akdeniz elementi . 5-7.
Habitat: Quercus coccifera makisi, kayaliklar, Pinus brutia orman agiklari, tepe yamaglar1 ve terkedilmis

tarlalarda. 700-1300 m rakimlarda yetisir.

10. G. confertifolia Hub.-Mor. (Feddes Rep. 52:42, 1943; op.cit., 19-25).

Tek yillik, boyu 2.1-6.5 cm (3.74 £0.1). Kok biyiikligii 5.0-8.5 cm (3.02 £0.23) x 0.4-2.0 mm (0.84 £0.04),
kok rengi ¢cogunlukla kizil, nadiren kizildan beyaza kadar, catallanma genellikle yok, bazen ikiye catallanir, ana kok
hakim. Bir kdke bagl govde sayisi 1.0, eni 0.8-2.0 mm (1.36 £0.05), kizil, agik yesil renkli, dallanma sekli dikazyum,
dallanma baslangic1 0.0-2.0 cm 0.73 £0.099), tamami yogun glandular-hirsut tiiylii. Yaprak sekli linear- lanseolattan
lineara kadar degisir (¢ogunlukla linear-lanseolat), bir bitkideki sayis1 8-36 (18.43 +£0.73), biyiikligi 5-22 mm (13.4
+0.2) x 0.6-5.0 mm (1.17 £0.04), govdede dizilisi dekussat, sik ve uzun salgi tiiylii, uglar1 obtus. Brakte biiytkligi 6-12
mm (9.79 +£0.17) x 1.0 mm, sekli linear, uzun salg: tiiylii, brakteler ¢icek durumunu kusatir. Cicek durumu bir kag
cicekli kapitulum seklinde sikigmis rasem, 1 bitkide pedunkul sayisi 1-15 (4.20 £0.28), 1 pedunkulda ¢igek sayist 0-
10(3.30 £0.18), 1 bitkide ¢igek sayis1 0-43(14.04 +0.8), cicek boyu 6.0-10.0 mm (8.17 £0.11), pedisel uzunlugu 0.2-3.0
mm (1.18 +0.05). Kaliks tiipsii, biiyiikliigi 5.0-9.0 mm (7.08 +0.08) x 1.0-5.0 mm (1.52 £0.06), yogun sekilde uzun
salgi tiiyli, digleri linear lanseolat, akut, mor renkli. Petaller linear (seritsi), biytikliga 1.0-11.0 mm (8.44 +0.12) x 1.0-
1.2 mm (1.01 £0.0), pembe nadiren beyaz renkli, ucu emarginat, 3 damarli (nadiren 1 damarlt), damarlar pembe, koyu
pembe, mor renkli. Stamen ige doniik (intrors), kaliks ile ayni boyda, anter versatil, dorsifiks, filament petalle aym
boyda veya 1-2 mm kisa. Pistil 1 karpelli, karpel ovat-obtus sekilli, ovaryum iist durumlu, plasentasyon serbest sentral,
2 homostiluslu, stigma 2-2.5 mm, uglar1 disa kivrik, stilus 4 mm. Kapsiil ovat-oblong sekilli, krem agik yesil renkli,
biiytikligii 0.5-0.8 mm (0.58 +0.05) x 0.1-0.3 mm (0.19 +0.02), yariklar 1/2 -1/3’e kadar agilir. Kapsiilde tohum sayisi
10-15(11.9 +0.6), biiyiikligi 0.4-0.6 mm (0.48 +£0.02) x 0.3-0.5 mm (0.39 +0.02), sekli salyangoz, virgiil gibi, rengi
siyah kahverengi, iizeri obtus (diiz, yassi1) tuberli.

Tip (!): Tirkiye [C2] Mugla.

Yayihisi: Endemik(Turkiye): C2 Mugla, Burdur. Dogu Akdeniz elementi. C. 4-5.

Habitat: Yaglt Pinus brutia ormanlari, maki agiklari, dere yataklarinda ve alpinik steplerde. 100-1500 m arasinda dikey
yayilis gosterir. Genel goriiniimii ile baz1 Velezia tiirlerini andirir.

Section 3: Hagenia A. Braun.
11. G. pilosa Hudson (Phil. Trans. Roy. Soc. Land. (B) 56:252, 1767)
Syn. Hagenia filiformis Moench, (Meth., 61, 1794).

Gypsophila porrigens (Gouan ex L.) Boiss. (Fl. Or., 1: 557, 1867).

Tek yillik. Kok biyikligia 2.0-15.0 cm (5.96 £0.38) x 1.0-7.0 mm (2.49 £0.20), genellikle beyaz, krem, acik
kahve renkli, ¢atallanma genellikle yok, nadiren ikiye ayrilir, ana kok hakimdir. Govde 10-90 cm (38.47+2.82)
uzunlukta, iyi gelismis tek ve dik gévdeli, gévde eni 1.0-6.0 mm (2.63 £0.18), rengi krem veya agik yesil, iist kisimlar
acik yesil, govdede dallanma dikasyal, 3.- 9. nodyumlarda baslar, kok bogumuna uzakligi 2.0-38.0 cm (10.80 £0.91),
uzun glandular hispit tiyld. Yapraklar 1.0-10.0 cm (3.04 £0.30) x 1.0-12.0 mm (5.31 +0.33) buyiklukte, bir bitkide
sayist 6-168 (32.10 £4.42) adet, sekli lanseolat veya linear lanseolat, govdede dizilisi dekussat, 3.0-5.0 belirgin
damarli, uzun salg tiiylii. Brakteler lanseolat, linear-lanseolat, yapraksi, biiyiikliigi 1.0-10.0 mm (4.34 £0.26) x 1.0-3.0
mm (1.28 £0.059), salg tiiylii. Cigek durumu Dbirlesik dikazyum, 1 bitkideki pedunkul sayis1 2-103 (18.41 +£3.91), 1
pedunkulda ¢icek sayist 1-88(6.88+1.10), 1 bitkideki cigek sayis1 5-200 (67.05 +8.62), pediseller kilcal, asagiya dogru
kivrik veya degil, tiiysiiz, boyu 8.0-36.0 mm (19.63 +0.47). Kaliks 2.0-7.0 mm (4.61 £0.10) x 1.0-5.0 mm (3.21 +0.16),
sekli ¢icekte tubulat, meyvede kampanulat, stk ve uzun glandular-hispit tiiylii, disleri kisa iggenimsi, u¢lar1 obtus. Petal
biytkligi 3.0-8.0 mm (6.05 +£0.10) x 1.0-7.0 mm (2.39 £0.13), petaller kaliksin 2-3 kat1 uzunlukta, alt yaris1 zarims,
beyaz, list kisim pembe, koyu pembe renkli, sekli linear-oblong, 1 veya 3 damarli, damar rengi beyaz veya bordo.
Stamen diizeni fasikulat, anterler ice doniik (intrors), baglantis1 versatil (donebilir), filament petalle ayn1 veya yarisi
uzunlukta. Pistil 1 karpelli, ovat, ovaryum Ust durumlu, plasentasyon serbest sentral, 2 homostiluslu. Kapsul ovat,
krem,acik yesil ve agik kahve renkli, buytkligi 5.0-7.0 mm (5.31 +0.11) x 3.0-5.0 mm (4.71 +0.10), 4 adet olan
yariklar 1/2 -1/3’e kadar agilabilir, disler digsa kivriktir. Kapsiilde tohum sayis1 1-16 adet (9.10+0.43). Tohum biytkligi
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1.0-2.0 mm (1.93+0.02) x 1.0-2.0 mm (1.38+0.05), salyangoz(virgiil) seklinde, siyah, kahve renkli, genelde obtus

nadiren obtus-akut tuberli.
Tip: Celsi (Londra) Fizik Bahgesi’nden tanimlanmistir.
Diinyadaki Yayihsi: Giiney Bat1 Asya. Iran-Turan elementi.

Tiirkiyedeki Yayihsi: A2(E) Istanbul, A2(A) Bilecik, B2 Afyon-Kitahya- Manisa, B3 Afyon-Eskisehir-Konya, B4
Ankara-Konya, B5 Kayseri, B6 Cankiri, B7 Elazig, C2 Antalya-Mugla, C3 Burdur-Isparta, C4 Konya, C5 Nigde, C6,7

Sanlurfa. C. 5-7.

Habitat: Ekili tarlalar, yol kenarlari, stepler, nadiren Pinus orman agiklarinda ve kumlu topraklarda. 400-1200 m

arasinda dikey yayilig gosterir.

Tablo 12. Gypsophila tiirlerinin tanimlayici istatistikleri ve test sonuglari

Karakterler Turler N Ortalama +Std. Hata Min. - Mak.
F testi P degeri 0.000
G. pilosa 55 5.96° + 0.38 2.00 - 15.00
G. viscosa 46 7.04°+0.44 2.00 - 15.00
) G. tubulosa 586 5.10°+ 0.39 0.10 - 9.00
Kok boyu (cm) G. antari 181 1.17%+0.05 0.20 - 5.40
G. confertifolia 69 3.02°+0.23 0.50 - 8.50
G. muralis 136 2.83°+0.17 0.50 - 10.00
G. heteropoda 146 2.66%+ 0.10 0.70 - 6.50
G. parva 101 2.69°+0.13 0.20 - 7.50
Genel 1320 3.87+0.18 0.10 - 9.00
F testi P degeri 0.000
G. pilosa 55 2.49¢ +0.20 1.00 - 7.00
) G. viscosa 45 2.73e £0.19 1.00 - 6.00
K6k eni (mm) G. tubulosa 396 |0.97bc £ 0.02 0.50 - 3.00
G. antari 60 0.65a + 0.02 0.40 - 1.00
G. confertifolia 69 0.84ab + 0.04 0.40 - 2.00
G. muralis 135 1.31d +0.18 0.30 - 10.00
G. heteropoda 153 1.24cd £ 0.05 0.40 - 3.00
G. parva 112 1.06bcd + 0.03 0.50 - 2.00
Genel 1025  [1.20+0.03 0.30 - 10.00
F testi P degeri 0.000 -
G. pilosa 55 0.00a + 0.00 0.00 - 0.00
G. viscosa 14 0.00a+0.00 0.00 - 0.00
Kokte catallanma |G puiosa 234 [6.15b +0.67 0.00 -20.00
(mm) G. antari 64 0.00 a + 0.00 0.00 - 0.00
G. confertifolia 69 0.00 a + 0.00 0.00 - 0.00
G. muralis 51 0.10 a + 0.04 0.00 - 1.00
G. heteropoda 122 0.27 a+0.08 0.00 - 5.00
G. parva 125 0.00 a + 0.00 0.00 - 0.00
Genel 734 2.01+0.24 0.00 -20.00
F testi P degeri 0.000 -
G. pilosa 57 38.47d + 2.82 10.00 - 90.00
Bitki boyu (cm) G. viscosa 58 38.57d + 1.59 20.00 - 65.00
G. tubulosa 652 9.11ab +1.40 2.00 - 22.00
G. antari 238 5.66a + 0.09 1.50 - 11.00
G. confertifolia 70 3.74a+0.10 2.10 - 6.50
G. muralis 182 17.90c +0.49 5.00 - 36.00
G. heteropoda 194 13.88bc + 0.39 6.00 - 35.00
G. parva 125 15.65bc + 0.42 7.00 - 30.00
Genel 1576  [12.61+0.63 1.50 - 90.00
F testi P degeri 0.000
G. pilosa 57 2.63d +0.18 1.00 - 6.00
Govde eni (mm) G. viscosa 47 2.53d +0.19 1.00 - 5.00
G. tubulosa 393 0.88b + 0.01 0.30 - 2.00
G. antari 176 0.51a +0.02 0.20 - 1.00
G. confertifolia 70 1.36c + 0.05 0.80 - 2.00
G. muralis 192 1.33¢ +0.15 0.20 - 12.00
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G. heteropoda 176 1.24¢ +0.04 0.50 - 3.00
G. parva 126 1.22¢ +0.04 0.50 - 3.00
Genel 1237  [1.15+0.03 0.20 - 12.00
F testi P degeri 0.000
G. pilosa 56 10.80 ¢ + 0.91 2.00 - 38.00
G. viscosa 31 13.87d +1.28 0.00 - 26.00
Dallanma G. tubulosa 493 197a+005 0.00 - 7.00
baslangici (cm) G. antari 0 i B
G. confertifolia 70 0.73a + 0.09 0.00 - 2.00
G. muralis 162 452 b +0.16 0.00 - 9.00
G. heteropoda 147 4.41 Db +0.82 0.00 - 14.00
G. parva 116 4.70 b +0.26 0.00 - 10.50
Genel 1075 [3.70+0.16 0.00 - 38.00
F testi P degeri 0.000
G. pilosa 58 32.10d + 4.42 6.00 - 168.00
o G. viscosa 50 23.58bc + 2.16 10.00 - 90.00
Bitkide  yaprak |G 1 pulosa 412 52.45f + 1.38 12.00 - 214.00
sayist G. antari 103 12.27a + 0.65 6.00 - 50.00
G. confertifolia 72 18.43ab + 0.73 8.00 - 36.00
G. muralis 126 41.32¢ + 2.60 10.00 - 156.00
G. heteropoda 141 26.96cd + 1.75 10.00 - 188.00
G. parva 95 20.61bc + 1.05 10.00 - 64.00
Genel 1057  |36.15+0.86 6.00 - 214.00
F testi P degeri 0.000
G. pilosa 103 4.12d + 0.30 1.00 - 10.00
Yaprak boyu(cm) |G, viscosa 73 3.85d + 0.32 1.00 - 12.00
G. tubulosa 464 0.72a £ 0.02 0.20 - 6.70
G. antari 142 1.10bc £ 0.04 0.20 - 3.50
G. confertifolia 141 1.34c +0.02 0.50 - 2.20
G. muralis 166 0.97ab +0.05 0.20 - 3.80
G. heteropoda 195 1.30c £ 0.05 0.20 - 3.20
G. parva 107 1.36¢ + 0.06 0.20 - 3.60
Genel 1391  [1.40+0.04 0.20 - 12.00
F testi P degeri 0.000
G. pilosa 102 5.31d + 0.33 1.00 - 15.00
Yaprak eni (mm) |G viscosa 75 6.00e + 0.38 2.00 - 15.00
G. tubulosa 219 0.91ab + 0.01 0.50 - 1.00
G. antari 60 0.64a + 0.03 0.20 - 1.00
G. confertifolia 156 1.17bc + 0.04 0.60 - 5.00
G. muralis 140 1.22bc £0.19 0.20 - 15.00
G. heteropoda 232 1.62c +0.08 0.50 - 12.00
G. parva 121 1.45¢ + 0.06 0.30 - 4.00
Genel 1105  |1.93+0.07 0.20 - 15.00
F testi P degeri 0.000
G. pilosa 138 19.63f + 0.47 8.00 - 36.00
G. viscosa 127 6.92cd +0.39 2.00 - 40.00
Pedisel  uzunlugu |/ 5,/054 445 9.07e + 0.19 1.00 - 55.00
(mm) G. antari 195 [7.03cd +0.20 2.00 - 18.00
G. confertifolia 121 1.18a +0.05 0.20 - 3.00
G. muralis 154 7.55d +0.23 2.00 - 18.00
G. heteropoda 290 6.23c £ 0.22 2.00 - 22.00
G. parva 176 5.26b + 0.31 1.00 - 30.00
Genel 1646  [7.92+0.14 0.20 - 55.00
F testi P degeri 0.000
G. pilosa 58 18.41d + 3.91 2.00 - 103.00
o G. viscosa 48 19.42d + 3.31 3.00 - 101.00
Bitkide  pedunkul [ puiosa 383 |11.53c+0.64 1.00 - 127.00
sayist G. antari 170 1.49a + 0.08 1.00 - 9.00
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G. confertifolia 81 4.20ab + 0.28 1.00 - 15.00
G. muralis 67 9.30c £0.61 2.00 - 22.00
G. heteropoda 126 10.98c £ 0.84 2.00 - 45.00
G. parva 91 5.57b £ 0.55 1.00 - 34.00
Genel 1024 9.30+£041 1.00 - 127.00
F testi P degeri 0.000
G. pilosa 76 6.88¢c £1.10 1.00 - 88.00
) G. viscosa 86 10.70d £ 0.71 3.00 - 30.00
Bir  pedunkulda |G pul0sa 456 [2.61a£0.13 0.00 - 42.00
¢icek sayisi G. antari 139 4.68b + 0.21 1.00 - 14.00
G. confertifolia 164 3.30ab £ 0.18 0.00 - 10.00
G. muralis 127 4.97b = 0.32 1.00 - 20.00
G. heteropoda 175 10.81d £ 1.21 1.00 - 201.00
G. parva 100 10.77d £ 0.69 2.00 - 40.00
Genel 1323 5.61+0.22 0.00 - 201.00
F testi P degeri 0.000
Bitkide cicek sayis1 |G. pilosa 38 67.05c + 8.62 5.00 - 200.00
G. viscosa 44 121.30e + 11.03 2.00 - 201.00
G. tubulosa 412 24.22b +1.31 0.00 - 200.00
G. antari 147 6.37a£0.61 1.00 - 60.00
G. confertifolia 96 14.04ab + 0.80 0.00 - 43.00
G. muralis 79 59.86¢ + 4.34 3.00 - 107.00
G. heteropoda 110 89.04d + 9.56 9.00 - 601.00
G. parva 67 70.10c +9.20 10.00 - 301.00
Genel 993 39.65 + 1.81 0.00 - 601.00
F testi P degeri 0.000
G. pilosa 20 6.35¢c+0.24 5.00 - 8.00
Gigek boyu (mm) |G viscosa 0 - -
G. tubulosa 258 5.33 b +0.08 2.00 - 8.00
G. antari 124 3.38a + 0.07 1.00 - 5.00
G. confertifolia 121 8.17d+0.11 6.00 - 10.00
G. muralis 0 - -
G. heteropoda 0 - -
G. parva 0 - -
Genel 523 5.56 £ 0.09 1.00 - 10.00
F testi P degeri 0.000
G. pilosa 96 4.61d £ 0.10 2.00-7.00
Kaliksboyu (mm) |G yiscosa 86 2.09bc + 0.24 1.00 - 22.00
G. tubulosa 301 4.68d + 0.18 2.00 - 55.00
G. antari 222 1.69ab + 0.03 1.00 - 3.00
G. confertifolia 140 7.08e £0.08 5.00 - 9.00
G. muralis 139 2.51c £0.05 1.50 - 4.00
G. heteropoda 136 1.51a+0.03 1.00 - 2.00
G. parva 74 1.71ab £ 0.04 1.00 - 3.00
Genel 1194 3.42 + 0.07 1.00 - 55.00
F testi P degeri 0.000 -
G. pilosa 86 3.21d £0.16 1.00 - 5.00
Kaliks eni (mm) G. viscosa 83 1.82¢ + 0.05 1.00 - 3.00
G. tubulosa 274 1.22a+0.03 0.50 - 2.00
G. antari 153 1.62b +0.04 1.00 - 2.00
G. confertifolia 150 1.52b + 0.06 1.00 - 5.00
G. muralis 114 1.18a £ 0.03 1.00 - 2.00
G. heteropoda 132 1.30a +0.03 1.00 - 2.00
G. parva 65 1.31a+£0.04 1.00 - 2.00
Genel 1057 1.54 £0.03 0.50 - 5.00
F testi P degeri 0.000 -
G. pilosa 90 6.05e £ 0.10 3.00 - 8.00
Petal boyu (mm) |G viscosa 95 3.04b +0.08 2.00 - 5.00
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G. tubulosa 199 6.11e £ 0.08 4.00 - 9.00
G. antari 92 3.84d + 0.09 2.00 - 5.00
G. confertifolia 130 8.44f + 0.13 1.00 - 11.00
G. muralis 121 3.36¢ + 0.05 2.00 - 5.00
G. heteropoda 133 2.79ab £ 0.14 2.00 - 20.00
G. parva 71 2.71a +0.06 1.50 - 5.00
Genel 931 4.80 = 0.07 1.00 - 20.00
F testi P degeri 0.000
G. pilosa 92 2.39f+0.13 1.00 - 7.00
Petal eni (mm) G. viscosa 62 1.15cd + 0.04 1.00 - 2.00
G. tubulosa 108 1.27d £ 0.04 0.50 - 2.00
G. antari 53 1.79e £ 0.05 1.00 - 2.00
G. confertifolia 111 1.01c £ 0.00 1.00-1.20
G. muralis 104 1.13cd + 0.03 0.60 - 2.00
G. heteropoda 114 0.62a + 0.02 0.30 - 1.00
G. parva 57 0.82b + 0.02 0.50 - 1.00
Genel 701 1.24 £ 0.03 0.30 - 7.00
F testi P degeri 0.000
G. pilosa 94 4.34e £ 0.26 1.00 - 10.00
Brakteboyu(mm) |G, viscosa 65 2.05c + 0.07 1.00 - 4.00
G. tubulosa 136 2.72d = 0.08 1.00 - 4.00
G. antari 44 1.54b £+ 0.09 1.00 - 3.00
G. confertifolia 101 9.79f + 0.17 6.00 - 12.00
G. muralis 90 1.66bc + 0.08 1.00 - 5.00
G. heteropoda 141 0.91a + 0.04 0.10 - 2.00
G. parva 40 1.24ab + 0.07 0.50 - 2.00
Genel 711 3.23+0.12 0.10 - 12.00
F testi P degeri 0.3006d
G. pilosa 91 1.28 £ 0.05 1.00-3.00
Brakte eni (mm) |G, viscosa 62 1.02 +0.02 1.00 - 2.00
G. tubulosa 121 0.72 £ 0.02 0.40 - 1.50
G. antari 41 1.15+0.06 1.00-2.00
G. confertifolia 91 1.00 £ 0.00 1.00-1.00
G. muralis 60 0.33+£0.01 0.20 - 0.50
G. heteropoda 119 0.44 + 0.06 0.20 - 0.60
G. parva 30 0.73+0.04 0.40 - 1.00
Genel 615 1.00+£0.12 0.20 - 3.00
F testi P degeri 0.000
G. pilosa 35 5.31f+0.11 5.00 - 7.00
Kapsill boyu (mm) |G, viscosa 65 2.14c £0.07 1.00 - 3.00
G. tubulosa 81 3.93e £ 0.10 2.50 - 5.00
G. antari 54 3.11d + 0.07 2.00 - 4.00
G. confertifolia 20 0.58a £ 0.05 0.00 - 0.80
G. muralis 70 2.27c £ 0.06 1.50-3.00
G. heteropoda 143 1.54b £+ 0.03 1.00-2.20
G. parva 52 1.55b + 0.06 1.00 - 2.00
Genel 520 2.47 £ 0.06 0.00 - 7.00
F testi P degeri 0.000
G. pilosa 35 4.71f £ 0.10 3.00-5.00
Kapsill eni (mm) |G, viscosa 38 2.29 +0.09 1.00 - 3.00
G. tubulosa 81 1.25b £ 0.05 1.00 - 2.00
G. antari 48 2.08d = 0.03 1.50-2.50
G. confertifolia 20 0.19a £ 0.02 0.10 - 0.30
G. muralis 70 1.19b £+ 0.03 1.00-1.50
G. heteropoda 124 1.45¢c £ 0.05 0.20 - 2.00
G. parva 30 1.37bc £ 0.06 1.00-2.00
Genel 446 1.71 £ 0.05 0.10 - 5.00
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F testi P degeri 0.000
G. pilosa 100 9.10b + 0.43 1.00 - 16.00
Kapsilde  tohum |G, yiscosa 62 8.29b + 0.36 3.00 - 13.00
sayist G. tubulosa 67 14.61d + 0.55 1.00 - 25.00
G. antari 49 22.69e + 1.20 10.00 - 42.00
G. confertifolia 10 11.90c + 0.60 10.00 - 15.00
G. muralis 50 13.26cd + 0.78 2.00 - 26.00
G. heteropoda 118 3.45a + 0.14 1.00 - 9.00
G. parva 65 2.75a+0.14 1.00 - 6.00
Genel 521 9.37 +0.32 1.00 - 42.00
F testi P degeri 0.000
G. pilosa 76 1.93e + 0.02 1.00 - 2.00
Tohum boyu (mMm) |G, viscosa 30 0.99d + 0.01 0.80 - 1.00
G. tubulosa 81 0.94d + 0.01 0.50 - 1.00
G. antari 50 0.43a + 0.01 0.30 - 0.60
G. confertifolia 15 0.48a + 0.02 0.40 - 0.60
G. muralis 48 0.44a + 0.01 0.30 - 0.60
G. heteropoda 105 0.79c + 0.02 0.50 - 1.00
G. parva 25 0.72b + 0.03 0.50 - 1.00
Genel 430 0.94 + 0.02 0.30 - 2.00
F testi P degeri 0.000
G. pilosa 76 1.38e + 0.05 1.00 - 2.00
Tohumeni (MM) |G, viscosa 30 0.98d + 0.01 0.70 - 1.00
G. tubulosa 81 0.51b + 0.00 0.40 - 0.60
G. antari 51 0.35a+0.01 0.30 - 0.50
G. confertifolia 15 0.39a + 0.02 0.30 - 0.50
G. muralis 48 0.29a + 0.01 0.20 - 0.40
G. heteropoda 105 0.69c £ 0.02 0.40 - 1.00
G. parva 23 0.57b + 0.03 0.40 - 1.00
Genel 429 0.69 + 0.02 0.20 - 2.00

G. bitlisensis ve G. elegans tiirleri daha 6nce ¢alisildigr i¢in ayn1 6rnekler tarafimizdan sadece kontrol edilmis,
biyometrik 6l¢timler yapilmamis, bu nedenle de istatistiksel olarak degerlendirmeye konulmamislardir. G. linearifolia
tiri Tirkiye Florasi (Davis, 1967)’da Kapadokya bolgesinden kaydi verilmektedir. Ancak tiim ¢alismalarimiza ragmen
tiiriin 6rnegi toplanamamustir. Bu ¢aligmada veriln tiiriin tiim bilgileri ilgili ¢aligmadan derlenmistir. Diger tiirler igin
cizelge 2’nin incelenmesi sonucu istatistiksel olarak;

Gypsophila tiirlerinin kok boyu ortalamalari arasinda énemli diizeyde farklilik gézlenmistir (P<0.05). En kisa
kok boyu ortalamasi 1.17 cm ile G. antari tirinde gozlenmistir. Fakat G. antari ile G. heteropoda, G. parva, G. muralis
ve G. confertifolia tiirleri arasinda kok boyu bakimindan 6nemli farklilik gézlenmemistir (P>0.05). En uzun kdk boyu
G. viscosa tiirlinde gbzlenmis olup digerlerinden 6nemli derecede farkli oldugu anlagilmistir (P<0.05).

Kok eni bakimindan tiirler arasinda 6nemli diizeyde farkliliklar bulunmaktadir(P<0.05). G. an tari ile G.

confertifolia en ince kokli bitkiler olup digerlerinden agikca farklidir (P<0.05). En kalin koke sahip olan G. muralis, G.
heteropoda ve G. parva tiirleri arasinda kok kalinlig1 bakimindan 6nemli bir farklilik bulunamamistir (P>0.05).
Kokte catallanma bakimindan tiirler arasinda énemli diizeyde farkliliklar vardir (P<0.001). G. pilosa, G. viscosa, G.
antari, G . ¢ onfertifolia ve G. p arva koklerinde ¢atallanma gézlenmemistir. G. mu ralis 0.10 mm ile catallanma
baglangicinin gévdeye en yakin oldugu tiirdiir. G. muralis’e en yakin tiir G. heteropoda olup koklerinde ¢atallanma
ortalama 0.27 mm de baslamaktadir, kok baslangicina en uzak mesafeli ¢atallanma 6.15 mm ile G. ¢t ubulosa’da
olmustur (P<0.05).

Bitki boyu bakimindan tiirler arasinda 6nemli diizeyde farkliliklar vardir (P<0.001). G. c onfertifolia ile G.
antari tiirlerinin boy ortalamalar1 6nemli derecede aynidir (P>0.05) ve digerlerinden oldukga kisadir (P<0.05). G. pilosa
ile G.viscosa arasinda da onemli derecede farklilik gbzlenmemistir (P>0.05). Fakat bu tiirler digerlerinden 6nemli
derecede uzun boy ortalamasina sahiptir (P>0.05). Genel boy uzunlugu ortalamasina en yakin tlr G. heteropoda’dir.
Tiirler arasinda govde sayisi bakimindan 6nemli diizeyde farklilik gézlenmemistir (P>0.05). Genel olarak tiirler tek
govdelidir. Ancak G. antari ve G. tubulosa’nin bazi 6rneklerinde birden fazla govde vardir.

Govde eni bakimindan tiirler arasinda 6nemli diizeyde farkliliklar vardir (P<0.001). En ince govdeli tir G. antari *dir.
En kalin govdeli tiirler G. pilosa ve G. viscosa olup aralarinda 6nemli derecede benzerlik vardir (P>0.05). Genel
ortalamaya (1.15 mm) en yakin tiir G. parva ’dir.

Dallanma baslangic1 bakimindan tiirler arasinda onemli diizeyde farklilik wvardir (P<0.001). Govde
baslangicindan en uzak mesafede dallanma G. viscosa’dadir ve digerlerinden 6nemli derecede farkli bulunmustur
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(P<0.05). K6k bogumuna en yakin dallanan G. confertifolia tiri olup G. tubulosa tiirii ile arasinda anlamli bir farklik
gozlenmemistir (P>0.05). Genel ortalamaya en yakin tiir G. heteropoda’dir. G. antari ’de dallanma gérillmemistir.

Yaprak sayis1 bakimindan tiirler arasinda 6nemli diizeyde farkliliklar vardir(P<0.05). Yaprak sayisi en az 12.27
ortalama ile G. antari olup G. confertifolia’dan 6nemli derecede farkl degildir (P>0.05). En ¢ok yaprak digerlerinden
onemli derecede farkl olarak G. tubulosa’da gozlenmistir (P<0.05). Genel ortalamaya en yakin tiir G. pilosa’dir.
Yaprak boyu bakimindan tiirler arasinda 6nemli diizeyde farkliliklar vardir (P<0.05). En kisa boylu (0.72 cm) yapraga
sahip olan G. tubulosa olup G. muralis ile aralarinda 6nemli derecede farklilik bulunmamaktadir (P>0.05). En uzun
yaprak G. pilosa ve G. viscosa tiirlerinde gézlenmis olup aralarinda 6nemli derecede farklilik bulunmamigtir (P>0.05).
Genel ortalamaya en yakin tiir G. parva’dir.

Yaprak eni bakimindan tiirler arasinda 6énemli diizeyde farkliliklar vardir (P<0.001). Yaprak eni en dar olan G.
antari ile G. tubulosa tirleri arasinda 6énemli derecede farklilik bulunmamstir (P>0.05). En genis yaprak eni ise G.
viscosa tiirline ait olup digerlerinden énemli dececede farkli oldugu gozlenmistir (P<0.05). Genel ortalamaya (1.93 mm)
en yakin tlir G. heteropoda’dir.

Pedisel uzunlugu bakimindan tiirler arasinda 6nemli diizeyde farkliliklar vardir (P<0.05). En kiiciik degere sahip tiir G.
confertifolia ve en uzun pedisele sahip tir G. pilosa digerlerinden 6nemli derecede farkli bulunmuglardir (P<0.05).
Genel ortalama (7.92 mm.) olup buna en yakin tiiriin G. muralis oldugu goriilmektedir (Tablo 12).

Bitkide pedunkul sayisi bakimindan tiirler arasinda énemli diizeyde farkliliklar vardir (P<0.05). Pedunkul sayisi en az
olan G. ant ari ile G. c onfertifolia arasinda 6nemli diizeyde fark gozlenmemistir (P>0.05). En ¢ok pedunkul G.
viscosa’da olup G. pilosa ile aralarinda 6nemli derecede farklilik goriilmemektedir (P>0.05). G. muralis genel ortalama
ile ayn1 sayida pedunkula (9.30 pedunkul) sahiptir.

Bir pedunkulda ¢igek sayisi bakimindan tiirler arasinda 6nemli diizeyde farkliliklar vardir (P<0.001).
Pedunkulda ¢igek sayisi en az olan G. tubulosa ile G. c onfertifolia tiirleri arasinda onemli farklilik bulunmamigtir
(P>0.05). Pedunkul basma diisen ¢icek sayisi en fazla olan G. heteropoda, G. parva ve G. viscosa tiirleri arasinda da
onemli diizeyde farklilik gézlenmemistir (P>0.05). Genel ortalamaya en yakin tiir G. muralis’tir.

Bitkide ¢igek sayisi bakimindan tiirler arasinda 6nemli diizeyde farkliliklar vardir (P<0.05). Cigek sayist en az
olan G. antari ile G. confertifolia tiirleri arasinda énemli diizeyde farklilik gézlenmemistir (P>0.05). En ¢ok ¢icege
sahip G. viscosa tirii diger tilirlerden 6nemli derecede farkli bulunmugtur (P<0.05). Genel ortalamaya en yakin tiir G.
tubulosa’dir.

Cicek boyu bakimindan tiirler arasinda onemli diizeyde farkliik mevcuttur (P<0.001). Cigek boylar
degerlendirilen 4 tiirden en kiiclik ¢icek boyuna sahip bitki G. antari ve en uzun cicege sahip tiir G. confertifolia’dir.
Cigek boyu bakimindan tiirler arasinda 6nemli derecede farklilik bulunmustur (P<0.05). Genel ortalamaya en yakin tiir
G. tubulosa’dir.

Kaliks boyu bakimindan tiirler arasinda 6nemli diizeyde farkliliklar vardir (P<0.001). G. heteropoda’nin kaliks
boyu en kisa olup G. parva ile aralarinda énemli derecede farklilik bulunmamaktadir (P>0.05). Kaliks boyu en uzun tiir
G. confertifolia olup digerlerinden 6nemli derecede farkli bulunmustur (P<0.05). Genel ortalamaya en yakm tiir G.
muralis’tir.

Kaliks eni bakimindan tiirler arasinda énemli diizeyde farkliliklar vardir (P<0.001). Kaliks eni en az olan tiirler
G. muralis, G. tubulosa, G. he teropoda Ve G. p arva’dir ancak aralarinda 6nemli diizeyde farklilik gézlenmemistir
(P>0.05). Kaliks eni en fazla olan G. pilosa’nin digerlerinden 6nemli derecede farkli oldugu goériilmiistiir (P<0.05).
Genel ortalamaya en yakin tiir G. confertifolia’dir.

Petal boyu bakimindan tiirler arasinda énemli diizeyde farkliliklar vardir (P<0.001). Petal boyu en kisa olan G.
parva ile G. heteropoda tiirleri olup aralarinda énemli diizeyde farklilik bulunmamaktadir (P>0.05). Petali en uzun olan
G. confertifolia tirii digerlerinden 6nemli derecede farklilik gostermektedir (P<0.05). Genel ortalamaya en yakin tiir G.
antari "dir.

Petal eni bakimindan tiirler arasinda onemli diizeyde farkliliklar vardir (P<0.001). Petal eni en az olan G.

heteropoda, petal eni en fazla olan G. pilosa turleridir (P<0.05). Genel ortalamaya en yakin tir G. tubulosa’dir.
Brakte boyu bakimindan. tiirler arasinda 6énemli derecede farkliliklar vardir (P<0.001). Brakte boyu en kisa olan G.
heteropoda tiru ile G. parva nin aralarmda 6nemli diizeyde farklilik goriilmemistir (P>0.05). En uzun brakteye sahip
olan G. pilosa ise digerlerinden onemli derecede farklilik géstermistir (P<0.05). Genel ortalamaya en yakin tiir G.
tubulosa’dir.

Brakte eni bakimindan tiirler arasinda onemli diizeyde farklilik vardir (P>0.05). Tirlerin brakte eni
ortalamalar1 arasindaki farkliliklar ihmal edilebilir diizeydedir.

Kapsiil boyu bakimindan tiirler arasinda 6nemli diizeyde farkliliklar vardir (P<0.001). Kapsiil boyu en kisa olan tiir G.
confertifolia, kapsuli en uzun olan tir ise G. pilosa’dir. Kapsiil boyu bakimindan tiirlerin genellikle birbirinden farkli
oldugu goriilmektedir (P<0.05). Genel ortalamaya en yakin G. muralis tiruddr.

Kapsiil eni bakimindan tiirler arasinda dnemli diizeyde farkliliklar vardir (P<0.001). Kapsiil eni en kiigiik olan
G. confertifolia ve en blyik olan G. pilosa tirleri birbirlerinden ve digerlerinden 6nemli derecede farkli bulunmustur
(P<0.05). Genel ortalamaya en yakin tiir G. heteropoda’dir.

Tohum sayis1 bakimindan tiirler arasinda 6nemli diizeyde farkliliklar vardir (P<0.001). En az tohuma sahip
olan G. parva ile G. heteropoda tiirleri arasinda 6nemli diizeyde farklilik yoktur (P>0.05). En ¢ok sayida tohuma sahip
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olan G. a ntari digerlerinden 6nemli derecede farklilik gostermistir (P<0.05). Genel ortalamaya en yakin tir G.
pilosa’dir.

Tohum boyu bakimindan tiirler arasinda 6nemli diizeyde farkliliklar vardir (P<0.001). Tohum boylar1 en kisa
olan G. antari, G. muralis ve G. confertifolia tiirleri arasinda 6nemli diizeyde farlilik bulunmamusgtir (P>0.05). Tohum
boyu en uzun olan G. pilosa digerlerinden 6nemli derecede farklilik gostermektedir (P<0.05). Genel ortalamaya en
yakin tir G. fubulosa olmustur.

Tohum eni bakimindan tiirler arasinda 6nemli diizeyde farkliliklar vardir (P<0.001). Tohum eni en kii¢iik olan
G. muralis olup G. antari Ve G. confertifolia tirleri arasinda 6énemli derecede farklilik bulunmamigtir (P>0.05). Tohum
eni en fazla olan G. pilosa tirtdiir ve digerlerinden 6nemli derecede farkli bulunmustur (P<0.05). G. heteropoda genel
ortalama ile ayn1 degere sahiptir.

Bitki boyu bakimindan tiirler arasinda énemli farkliliklar bulunmasi anlamli bir sonugtur. Bu karakter vejetatif
bir 6zellik olmakla beraber en azindan bazi tiirler icin 6nemli bir ayirt edici 6zelliktir.

Bitkide govde eni genelde dallanma durumu, yaprak sayist ve govde boyu ile orantili olarak degistiginden
farkliliklar fazla goriilse bile taksonomik 6nem derecesi diisiiktiir. Bitkide govde sayist onemli bir diyagnostik
oOzelliktir. Gypsophila taksonlar1 genelde tek ana govdelidir. Cok govdeli taksonlar: G. elegans ve G. bitlisensis olup
G. antari, ve G. tubulosa taksonlarinin bazi 6rneklerinde birden ¢ok govdeli olus gézlenmektedir. Bu durum bir
varyasyon olup taksonomik 6nemi bulunmamaktadir.

Yaprak sekli ve eni her tiir i¢in olmasa bile bazi Gypsophila taksonlari i¢in 6nemli bir diyagnostik karakterdir.
Pedisel (gicek sap1) uzunlugu da bazi taksonlar1 ayirt etmek i¢in kullanilabilecek bir karakterdir. G. confertifolia en kisa
pediselli G. pilosa da en uzun pediselli olusu ile digerlerinden kolayca ayirt edilebilirler.

Bitkide pedunkul sayisi ve bir pedunkulda ¢igek sayist da bitki boyu, bitkide ¢igek sayisi vb. gibi ortama bagli olarak
degisebilen karakterler olup taksonomik dnem degerleri diistiktiir.

Cigek boyu bakimindan taksonlar arasinda 6nemli diizeyde farklilik bulunmustur ve bu farklilik taksonomik
acidan anlamlidir. Ancak kiiltire alinan bazi taksonlarda ¢igek boyunun da ortamdan etkilenerek asir1 biiylime
gosterdigi gdzlenmistir.

Kaliks boyu, kaliks eni, petal boyu ve petal eni de ¢igegi olusturan alt karakterler oldugundan farkliliklarinin
taksonomik agidan dénemli olmadiklari diigiiniilmektedir. Brakte boyu bazi taksonlar1 ayirt etmede kullanilabilecek bir
diagnostik karakter iken brakte eni taksonomik agidan en az 6nem derecesine sahip karakterler arasindadir.

Kapsiil boyu ve eni ile birlikte bir kapsiilde tohum sayis1, tohum boyu ve tohum eni de en azindan bazi taksonlarin ayirt
edilmesimde kullanilabilecek 6nemli karakterlerdir.

Tum karakterler dikkate alindiginda ortalamaya en ¢ok uyan taksonlar sirasiyla G. heteropoda, G. parva ve G.
tubulosa’dir. Bu taksonlarin yayilis alanlar1 genel olarak Orta Anadolu, Sivas-Ankara, Cankiri-Yozgat vb. oldugu
gorilmektedir.

Her taksonun tanimi yazilirken istatistiksel degerler de kullanildig igin yapilan tanimlar klasik tanimlardan
biraz daha farklidir. Genelde kantitatif bir karakterde en kiigiik ve en biiyiik deger kullanilirken istatistiksel agidan
ortalamalar ve sapmalar daha fazla anlamhdir. Calismamizda istatistiksel verilere daha fazla 6nem verildi.

4. Sonuclar

Bu caligmada, Tiirkiye’de dogal olarak yetisen tek yillikk Gypsophila L. taksonlari sistematik acidan
incelenmistir. Ornekler 80 farkli lokaliteden toplanmistir. Gézlem ve bulgularimiza ilaveten ilgili literatiir (Ataslar,
1999; Huber-Morath, 1967; Komarov and Schischkin, 1936; Nasir and Ali, 1986; Ozcelik ve Ozgdkce, 1996; 1999;
Rechinger, 1963-84; Tutin et al. 1964; Williams, 1989) 1s1ginda seksiyon ve tiir tayin anahtarlar1 giincellenmistir.
Incelenen taksonlar sunlardir:

Dichoglottis (Fisch. & C.A.Mey.) Fenzl. seksiyonu: G. heteropoda Freyn & Sint. subsp. heteropoda, G.
heteropoda Freyn & Sint. subsp. minutiflora Barkoudah, G. parva Barkoudah, G. elegans M. Bieb., G. bitlisensis
Barkoudah, G. viscosa Murray ve G. antari Post & Beauverd.

M acr orr hizaea Boiss. seksiyonu: G. muralisL., G. tubulosa (Jaub. & Spach) Boiss. ve G. confertifolia Hub.-Mor.
Hagenia A. Braun seksiyonu: G. pilosa Hudson

G. heteropoda Freyn & Sint. subsp. heteropoda ve G. heteropoda Freyn & Sint. subsp. minutiflora Barkoudah
iizerinde ¢aligmalarimiz devam etmektedir. Statii degisikligi s6zkonusudur.

Barkoudah tarafindan yapilan bazi c¢aligmalarda G. antari’nin Tirkiye’de varliginin siipheli oldugu
belirtilmektedir. Cunkii Kew herbaryumundaki Tiirkiye Florasi yaziminda kullanilan G. antari’nin 6rnegi (Sekil 1.b.)
tizerinde yapilan diizeltmeye gore bu tiiriin G. arabica oldugu bildirilmektedir. Dolayisi ile topladigimiz ve G. antari
olarak teshis ettigimiz Orneklerin yeniden incelenmesine ve bu tiirliin Tiirkiye’de varliginin agikliga kavusturulmasi
gerekmektedir. Bu tiirlin genis bir cografyada arastirilmasi ve yurt digi herbaryumlarda bulunan &rneklerinin de
goriilerek son durumunun ortaya konulmasi gereklidir. Sekil 1.a. G. arabica 6rnegi ve Sekil 1.b. G. antari’nin(G.
arabica olarak diizeltilen) Kew herbaryumundaki 6rnegi
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Sekil 1.a. G. arabica Sekil 1.b. G. antari

Tablo 12’de Gypsophila taksonlarmin tanimlayict istatistikleri verilmistir. Bu tabloda Kok boyu, Kok eni,
Kokte catallanma, Bitki boyu, Govde sayisi, Govde eni, Dallanma baslangici, Bitkideki yaprak sayisi, Yaprak boyu,
Yaprak eni, Brakte boyu, Brakte eni, Pedunkul sayisi, Pedunkulda ¢igek sayisi, Bitkideki ¢igek sayisi, Pedisel uzunlugu,
Cigek boyu, Kaliks boyu, Kaliks eni, Kaliks dis sayisi, Petal sayisi, Petal boyu, Petal eni, Petalde damar sayisi, Stamen
sayis1, Pistil sayisi, Karpel sayisi, Stilus sayisi, Stigma sayisi, Kapsiil boyu, Kapsiil eni, Kapsiilde yarik sayisi, Tohum
sayisi, Tohum boyu ve Tohum eni incelenmistir. Buna gore sistematik agidan giivenilir(6nemli) olan ve giivenilir
olmayan karakterler belirlenmistir. Tiirkiye i¢in her taksonun tanimi bulgular ve litaratiir 15181nda yeniden yazilmistir.

Tesekkiir

Bu calisma 2007 yilinda tamamlanan doktora tezinin bir kismidir. Tez ¢aligmalarindan sonra da baz1 6rnekler
toplanip incelenmistir. Caligmalar sirasinda Yrd. Dog¢. Dr. Hikmet ORHAN istatistiksel analizlerin ve yorumlarin
yapilmasinda yardimcr olmustur. Kendisine tesekkiir ederiz. Ayrica ¢aligmalarimiza TBAG-HD/77 no.lu proje ile
finansal destek saglayan TUBITAK a ve SDUAF 429 no.lu proje ile finansal destek saglayan, ¢alismalarimiz sirasinda
arazi gorev izni vererek biirokratik islemlerin yapilmasinda yardimci olan Siileyman Demirel Universitesi
Rektorliigii’ne tesekkiirlerimizi sunariz.
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Abstract

Flora tourism is the subdiscipline of alternative tourism types developing in recent years with the increasing
interest in the conservation and development of biological diversity. This study was conducted to determine tendency
and preference of participants in flora tourism activities. In the study, 200 people were surveyed among the students
from Ataturk University Agriculture Faculty and passengers of Turkish Airlines flight from Erzurum to Antalya. As the
consequence of the study, majority of the participants preferred flora tourism in spring. Majority of the participants
stated that at least one day or week was required for the activities flora tourism and preferred the areas like water banks
and forestry areas. According to questionnaire survey, the most attractive plant species were odorous plants, geophytes
and endemic plants and priorities of the participants with this tourism activity were security, scene beauty and
vegetation diversity.

Key words: Flora tourism, Alternative tourism, Ecotourism, Nature tourism, Photo- safari

k

Flora turizmine bakis acisinin anketlerle belirlenmesi

Ozet

Flora turizmi, son yillarda biyolojik c¢esitlilige artan ilgilerle beraber, bunlarin korunmasi ve gelistirilmesine
paralel olarak ortaya cikan alternatif turizm ve ekoturizm gibi turizm tiirlerinin bir alt dalidir. Bu ¢alisma, flora turizmi
aktivitelerinde katilimcilarin egilimlerini ve tercihlerini belirlemek amaciyla yapilmistir. Calisma, 200 kisiyi kapsayan
Atatiirk Universitesi, Ziraat Fakiiltesi 6grencileri ve Tiirk Hava Yollar1 Erzurum-Antalya seferi yolcularindan turizm
amaciyla seyahat edenlere yoneltilen anket sorularini kapsamaktadir. Calisma sonucunda, flora turizmi ile ilgili olarak
katilimcilarin biiyilk ¢ogunlugu ilkbahar mevsimini tercih etmislerdir. Yine katilimcilarin biiylik ¢ogunlugu, flora
turizmi aktivitesi i¢in en az bir giin veya bir hafta gecirilmesi gerektigini belirtirken, mekan tercihlerini, su kiyilar: ve
ormanlik alanlardan yana kullanmislardir. Anketler sonucunda en fazla ilgi ¢eken bitki tipleri; kokulu bitkiler, geofit
bitkiler ve endemik bitkiler olurken, katilimcilari bu turizm aktivitesindeki 6ncelikleri ise giivenlik, manzara giizelligi
ve vejetasyon zenginligi olmustur.

Anahtar kelimeler: Flora turizmi, Alternatif turizm, Ekoturizm, Doga turizmi, Fotosafari
1. Giris

Hizli niifus artis1, kirsal alanlardan kentlere gé¢ ve sanayilesmenin yogun etkileri sonucu insanlar giderek
dogadan uzaklagmaktadirlar. Bunun sonucu olarak da plansiz kentlesmeler meydana gelmekte ve insan ile gevre
arasindaki uyum bozulmaktadir. Kalabalik ve beton yiginlar1 arasinda yasamaya baslayan insanlar kirsal alanlara ve
dogaya 6zlem duymaya baslamakta ve bunun etkisi ile de yasadigi alanlara; saksida bir ¢icek, kiiciik bir ev bahgesi
veya ¢at1 bahgesi gibi dogadan bir pargay1 veya bir doga manzarasini igeren bir tabloyu duvarlarina tagimaktadir.

Uzerinde yasadigimiz diinya ¢esitli dogal giizelliklerle doludur. Bu giizelliklerin 6nemli bir boliimii bitki
diinyasinda saklidir. Dogada 250 bini askin ¢igeklenen bitki vardir ve bazi yorelerde, binlerce kilometrekarede ancak
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birkag cesit ¢icekli bitki barinirken, bazi yorelerde ise birka¢ metrekarede bile dnemli sayida cicekli bitki tiirii
yetismektedir. Tiirkiye yaban ¢igekleri bakimindan ¢ok sansli ve sasirtici bir zenginlige sahiptir (Tekin, 2005).

Tiirkiye bitkisel ¢esitlilik bakimimdan ¢ok zengin bir iilke olmakla beraber, barindirdig: floristik gesitlilik tam
anlamu ile belirlenememistir. Tiirkiye barindirdigr 10765 ¢icekli bitki ve egrelti tiirliniin hemen hemen ticte birini
endemik olarak biinyesinde bulundurmaktadir. Bir iilkenin floristik cesitliligi ve zenginligi, barindirdigi endemik
tiirlerin ¢oklugu ile nem kazanmaktadir (Ozhatay vd., 2005).

Tiirkiye florasmin yiiksek endemizim orani dikkat cekicidir. Ulkemizde yetismekte olan dogal ¢icekli bitki ve
egreltilerin %34,4°1 (3022 bitki tiiri; alt tiir, varyete ve hibritlerle birlikte 3043 tiir) endemik olup bu oran 1liman iklim
kusagindaki bagka hicbir iilkede bulunmamaktadir. Tiirkiye florasinda bulunan ve birden fazla bolgede yayilis gosteren
endemikler cikarildiginda, endemik bitkilerin yedi cografi bolgeye gore dagiliminda Akdeniz Bolgesi 862 tiir ile ilk
sirada bulunmaktadir. Akdeniz Bolgesini sirasi ile su bolgeler takip etmektedir; Dogu Anadolu Bolgesi 471 tiir, I¢
Anadolu Bolgesi 335 tiir, Karadeniz Bolgesi 277 tiir, Ege Bolgesi 171 tiir, Marmara Bolgesi 102 tiir ve Giineydogu
Anadolu Bélgesi ise 64 tiir (Ozhatay vd., 2005).

Tiim Avrupa Kitasinda 12000 bitki tiirii yetisirken bu saymmn Tirkiye smirlari igerisinde 10765 olusu ve
bunlarm 3043 tanesinin diinya iizerinde yalnizca tilkemizde yetigmesi, iilkemizde ekoturizm ve ekoturizmin alt dallar
olan; trekking, foto safarileri, atli doga yiirliyiigleri, tarim ve g¢iftlik turizmi, bisiklet turizmi, yayla turizmi, dagcilik,
alpin gezileri ve benzeri flora agirlikli turizm gesitlerine ne derece uygun oldugunun bir géstergesi durumundadir.

Diinyadaki hizli degisime paralel olarak turizm anlayisinin degistigi gézlenebilmektedir. Deniz, kum, giines
ticliisiine bagl olarak gerceklesmekte olan turizm sekli yerini doga ile i¢ ice olan degisik kiiltiirlerin ve yeryuzu
sekillerinin izlenebildigi ve doga koruma temelli turizm ¢esitlerine birakmaktadir. Kitle turizmini tercih eden turistlerin
biiyiik bir kisminin son yilarda asir1 kalabalik olmasi nedeniyle daha sakin donemleri veya sakin yerleri tercih ediyor
olmalar1 alternatif turizm ¢esitlerinin geligmesini hizlandirmistir.

Turizm faaliyetlerinin dogal ve kiiltiirel kaynaklar {izerindeki olumsuz etkileri ve bu etkilerin turizmin kendi
gelecegini tehlikeye attiginin anlagilmaya baslamasi sonucunda, daha uzun vadeli kullanima dayanan; stirdiiriilebilir
turizm, alternatif turizm, ekoturizm, sorumlu turizm, yesil turizm, 6zel ilgi turizmi ve doga turizmi gibi igerikleri hemen
hemen ayni olan fakat farkli zamanlarda farkli isimlerle adlandirilan turizm tiirlerini giindeme getirmistir (Erdogan,
2003).

Mevcut dogal ve kiiltiirel zenginliklere en az etkisi olan ve ayni zamanda egitsel ve ekonomik acidan tatmin
edici gezilere ilgi giderek artmaktadir. Turizmin varligi, bozulmamis dogal kaynak degerlerinin varlig: ile yakindan
iligkilidir. Bu nedenle de uzun vadeli kullanima ve kullanirken koruyup gelistirmeye dayali turizm tipleri gelismektedir
(Sekil 1).

Kiiltir ve Turizm Bakanlig: tarafindan yapilan tanima gore flora (botanik) turizmi; giiniibirlik geziler, doga
yiriiyiisleri ve piknikler ile baslayip, dogay1 tanimak, gordiigii bitkileri incelemek, yesilin igerisine karisarak dogadan
alacagi bir numune bitkiyi kendi yasam mekanlarina katma aktivitelerinin tiimiinii kapsamaktadir (Anonim, 2006).
Flora turizmi, son yillarda biyolojik gesitlilige artan ilgilerle beraber, bunlarin korunmasi ve gelistirilmesine paralel
olarak ortaya ¢ikan alternatif turizm ve ekoturizm gibi turizm tiirlerinin bir alt dalidur.

Nadir bulunan, herhangi bir 6zelligi (vejetatif kismi, enderlik, endemiklik, 6zel ekosistemi, vb.) ile 6n plana
cikan, tibbi ozelligi olan ve yiyecek olarak tiiketilen bitkileri kisa bir doga yiiriiyiisii sonunda yerinde gormek,
fotograflamak ve bunu yaparken de yorenin 6zelliklerini gorerek tanimak ekolojik temelli turizmin énemli bir dali olma
egilimindedir.

Son yillarda fotografeilik sektoriinde, yiliksek ¢oziiniirliikklii ve kolay kullanim olanaklari sunan dijital fotograf
makinelerinin yaygin bir sekilde kullanimi sonucunda hemen hemen her bireyde dogaya dayali fotograflar ¢cekme ve
bunlar biriktirme aligkanliklar1 olusmustur. Bu da flora turizmi ile yakin bir turizm dali olan fotosafari isimli ekoturizm
alt dalinin geligsmesini saglamistir.

Ekonomik ve sosyal agidan geligsmis ve doga korunmasi konusunda diger tilkelere gore daha bilingli iilkelerde
dogadan izinsiz bir sekilde bitki toplanmasi yasaklanmistir. Bu nedenle de turistler 6rnek toplamak yerine resim
¢ekmeyi tercih etmektedirler. Doga turizminde en ¢ok ilgi ¢eken canli gurubu bitkilerdir. Hayvanlar hareketli olduklari
icin bunlar kolay gdzlenemezler. Ancak bitkiler hareketsiz olduklari i¢in bunlarin gézlenmesi seyri ve fotograflanmasi,
hayvanlara gore ¢ok kolaydir. Biyolojik ¢esitliligin {ilkemiz turizm faaliyetleri arasina alinmasinin; iilkemiz tanitimina,
kirsal yorelerin kalkinmasina, turizm sezonunun genislemesine, doga rehberligi gibi yeni bir is dalinin olugmasina ve
biyolojik ¢esitliligin korunmasina katki saglayacagi bilinmektedir (Tuna, 2002).

Flora turizmi, 6zellikle Tiirkiye gibi bitkisel ¢esitliligi yliksek ve dogal kaynak degeri bitkiler olan sayisiz doga
parcasina sahip bir iilke i¢in ayr1 bir 6nem arz etmektedir. Nitekim bitkisel acidan zengin olan yorelere iyi planlamalarla
yapilacak turizm aktiviteleri, yerel halka ve bolgesel ekonomiye katkilar saglayabilecek potansiyeldedir. Yilmaz ve
Karahan (2003), Erzurum Palandéken Daglari’nin flora turizm potansiyeli konulu ¢aligmalarinda alanin flora turizmine
uygunlugundan bahsederek, gorsel 6zellikleri nedeniyle flora turizmi ¢aligmalarinda kullanilabilecek 77 bitki tiiriinii
tespit etmislerdir. Bu ¢alismanin ardindan Erzurum Palandoken Kayak merkezinde kis mevsimi disinda diizenlenen
kongre, sempozyum ve benzeri faaliyetlerin birgogunda etkinliklere Palandoken Daglari flora gezilerinin eklendigi
gOriilmistiir.
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Sekil 1. Turizm Bakanlig1 Turizm Cesitlendirme Projesi (Erdogan, 2003)

ALTERNATIF TURIZM TURLERI
EKOTURIZM KULTUREL TURIZM

* Yayla Turizmi * Ath Doga Yiiriiyiisii * Inang Turizmi

* Trekking * Kamp- Karavan Turizmi * Ipek Yolu

* Magara Turizmi * Flora (Botanik) Turizmi *Antik Kentler ve Tarihi Cekim Yerleri
* Kus Gozlemciligi * Fotosafari

* Sualt1 Dalig * Av Turizmi

*Sportif Olta | * Akarsu (Kano-Rafting)
Balikgiligi Turizmi

* Bisiklet Turizmi * Rizgar Sorfii

Ulkemizin barindirdig1 zengin bitkisel potansiyelin turizmde degerlendirilmesine yonelik ¢alismalar olmasina
karsin oldukca yetersiz kalinmistir. Ulkemizde, Flora (Botanik) turizmi, sadece literatiirlerde bir alternatif turizm cesidi
olarak gecmis, bu turizm cesidinin kriterleri ve yapilacagi yorelerdeki tur giizergahlarma iliskin ciddi c¢alismalar
yapilmamuistir.

Bu ¢alisma flora turizminde, kullanicilarin tercihlerinin belirlenmesi ve flora turizmi planlamalarinda dikkat
edilecek basliklarin belirlenmesi konusunda bir ilk olarak yapilmaktadir.

2. Materyal veyontem

Calismanin materyalini, 2008 yilinda yapilan, flora turizmi konusunda gesitli sorularin bulundugu, flora ve
turizm gibi konular hakkinda dgrenimlerinin cesitli donemlerinde egitim almis olan, Atatiirk Universitesi, Ziraat
Fakiiltesi 6grencileri ve Erzurum-Antalya seferini yapan Tiirk Hava Yollar1 ugagi yolcularindan, turizm amagh olarak
seyahat eden yolculara uygulanan anketler olusturmaktadir. Toplam 200 kisiyi kapsayan anket caligmasinda,
katilimcilara flora turizmi hakkinda sorular yoneltilerek bu turizm aktivitesi hakkinda goriisleri alinmustir.

Arastirmanin hazirlanmasi agamasinda, ¢aligmalarinda iilke ve bdlgelerinin bitkisel zenginliklerini inceleyen
ve bunlarin korunup gelistirilerek iilke ve bdlge ekonomisine katki saglanmasi gerekliligini vurgulayan Yilmaz vd.,
(1996), Al-Sayed and Al-Langawi (2003), Gemici et al., (2004), Turpie and Joubert (2004), Yun et al., (2005),
Pickering and Hill (2007), Seyidahmedeov and Atamov (2008), Irmak ve Yilmaz (2008) ve Ozer vd., (2009) gibi
caligmalardan faydalanilmistir.

Yapilan anket ¢alismalarinin degerlendirilmesi igin SPSS 13,0 paket programinda yer alan Anova testi
kullanilmustir. Anova testi sonucu 6énemli bulunan ortalamalarin karsilastirilmasinda LSD ¢oklu karsilastirma testinden
yararlanilmistir.

3. Bulgular

Flora turizminde onceliklerin belirlenmesi amaciyla 200 kisi ile anket ¢aligmasi yapilmistir. Bu kapsamda
katilimcilara bireysel 6zellikleri igeren 5 soru, flora turizmi ile ilgili ise 10 soru sorulmustur. Buna gore ankete katilan
200 kisiden 87’si bayan, 113’1 ise erkektir. Anket katilimcilarimin 151’1, 19-25 yas araliginda, 21’1, 26-35 yas
araliginda, 23’1, 36-45 yas araliginda, 4’1, 45 yasindan biiyiik ve 1’1, 18 yasindan kiigtiktiir.

Yapilan anket caligmasinda flora turizmi aktivitesi ile ilgili sorulara verilen cevaplar su sekilde olmustur:
Katilimcilara flora turizmi hakkinda bilgileri olup olmadig1 hakkinda sorulan soruya %57,5’1 (115 kisi) bilgilerinin
oldugunu, %42,5’1 (85 kisi) ise bu turizm aktivitesi hakkinda bilgilerinin bulunmadigimi belirtmislerdir. Katilimcilara
yoneltilen ve hayatlar1 boyunca herhangi bir flora turizmi aktivitesine katilip katilmadiklarmin soruldugu soruya
katilimeilarin %29u (58 kisi) katildiklarini, %71°1 (142 kisi) ise katilmadiklarini belirtmislerdir.

Flora turizmi aktivitesi i¢in mevsimsel tercihin soruldugu soruda, katilimcilarin %60°1 (120 kisi) ilkbahar
mevsimini, %26’s1 (52 kisi) yaz ve %14°i(28 kisi) ise sonbahar mevsimini tercih etmislerdir. Katilimcilara, bitkisel
acidan zengin olan giizergahlara, flora turizmi kapsaminda turlar diizenlense katilmak isteyip istemediklerinin sorulugu
soruya ise katilimeilarin %95,5’1 (191 kisi) katilmak isteyeceklerini, %4,5°1 (9 kisi) ise katilmak istemeyeceklerini
belirtmiglerdir. Katilimeilarin %7,5°1 (15 kisi) bir flora gezisinde birkag saat gegirmek istedigini, %19’u (38 kisi) bir
giin gecirmek istedigini, %351 (70 kisi) iki giin gegirmek istedigini ve %38,5°1 (77 kisi) ise bir hafta gecirebilecegini
belirtmistir.

Anket katilimcilarina bir flora turizmi aktivitesinde verilen dogal mekanlardan hangilerini tercih ettikleri
sorularak, verilen 5 ayr1 dogal mekani (ormanlik alanlar, su kiyilari, alpin alanlar, ¢ayirlik ve mera alanlari, tarimsal
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alanlar) tercih sirasina gore en fazla tercih edilen mekanlara 5 puan verilecek sekilde 5 ile 1 puan arasinda puan
vermeleri istenmistir. 200 kisinin goriislerinin alindig1 bu ¢alismada Tablo 1 ve Sekil 2°de goriildiigi gibi katilimeilarin
en ¢ok tercih ettigi alan 4,35 ortalama puan ile su kiyilari, ikinci en fazla tercih edilen alan ise 3,87 puan ortalamasi ile

ormanlik alanlar olmustur. Katilimcilarin en az tercih ettikleri alan ise 1,78 puan ortalamasi ile tarimsal alanlar
olmustur.

Tablo 1. Katilimcilarin flora turizmi aktivitesi i¢in mekan tercihleri

Flora turizmi aktivites Puan Standart
icin Onerilen alanlar ortalamalar: sapma
Ormanhk alanlar 3,87B +1,012
Su kiyilari 435A +1,001
Alpin alanlar 3,19C +1,048
Cayirlik ve mera alanlari 221D +0,955
Tarmmsal alanlar 1,78 E +1,148

*Ortalamalar arasindaki farklar p<0,01 6nem diizeyinde test edilmistir.
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Sekil 2. Katilimcilarin flora turizmi aktivitesi i¢in mekan tercihleri

Katilimeilara bir flora turizmi aktivitesinde, verilen bitki tiplerini (tibbi bitkiler, soganli-yumrulu bitkiler,
odunsu bitkiler, endemik bitkiler, kokulu bitkiler) tercih sirasina gore puanlandirmalari istenmistir. 200 kisinin
goriislerinin alindig1 bu ¢alismada katilimcilarin en ¢ok tercih ettigi bitki tipi 3,77 puan ortalamasi ile kokulu bitkiler,
ikinci en fazla tercih edilen bitki tipi ise 3,62 puan ortalamasi ile soganli-yumrulu bitkiler olmustur. Katilimcilarin en az
tercih ettikleri bitki tipi ise 2,65 puan ortalamast ile tibbi bitkiler olmustur (Tablo 2, Sekil 3).

Tablo 2. Katilimcilarin flora turizmi aktivitesinde bitki tipi tercihleri

Bitki tipleri Puan ortalamalari Standart sapma
Tibbi bitkiler 2,65C +1,336
|_Soganh- yumrulu bitkiler 3,62 AB +1,289
Odunsu bitkiler 2,77C +1,368
Endemik bitkiler 343B +1,320
Kokulu bitkiler 3,77 A +1,328

*Ortalamalar arasindaki farklar p <0,01 6nem diizeyinde test edilmistir

Flora turizmi aktivitesi sirasinda bitkisel materyaller disinda tercih edilebilecek unsurlari belirlemek amaciyla,
tarihi ve arkeolojik olusumlar, dere-nehir-g6l ve benzeri doga pargalari, jeomorfolojik olusumlar, kirsal yerlesim
alanlar1 ve dag manzaralart olmak iizere 5 farkli unsura tercih sirasina gore puanlandirilmasi istenmistir. Tablo 3 ve
Sekil 4°de goriildigii gibi katilimcilarin bitkisel materyal disinda en fazla 4,11 puan ortalamasi ile dere-nehir-gol
olusumlarini tercih ettikleri gériilmektedir.
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Sekil 3. Katilimcilarin flora turizmi aktivitesinde bitki tipi tercihleri

Tablo 3. Katilimcilarin bir flora turizmi aktivitesinde bitkisel materyaller disinda tercih ettikleri olusumlar ve aldiklari
puan ortalamalart

Flora turizmi aktivitesinde bitkiler disinda Puan Standart
tercih edilebilinecek diger olusumlar ortalamalari sapma

Tarihi ve arkeolojik olusumlar 3,60B +1,275

Der e-nehir-gdl 411A +1,117

Jeomorfolojik olusumlar 2,48 C +1,352

Kirsal yerlesim alanlari 2,24D +1,152

Dag manzaralari 3,38B +1,184

Ortalamalar arasindaki farklar p <0,01 6nem diizeyinde test edilmistir.
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Sekil 4. Katilimeilarin bir flora turizmi aktivitesinde bitkisel materyaller disinda tercih ettikleri olusumlar

Bir flora turizmi aktivitesinde oncelikleri belirlemek amaciyla katilimcilara; giivenlik, vejetasyon zenginligi,
rekreasyona uygunluk, tesis varlig1, manzara giizelligi ve ulasim kolaylig1 olmak iizere 6 baslikta sunulan unsurlari, en
onemli gordiiklerine 6 puan verecek sekilde siralamalart istenmistir. Katilimcilarin 4,21 ortalama puan ile en fazla
giivenligi tercih ettikleri, ikinci sirada 4,18 puan ortalamasi ile manzara giizelligini tercih ettikleri ve iigiincii sirada ise
3,94 puan ortalamasi ile vejetasyon zenginligini tercih ettikleri tespit edilmistir. Katilimcilarin en az tercih ettikleri
unsur ise 2,85 puan ortalamasi ile rekreasyona uygunluk olmustur (Tablo 4, Sekil 5).

Tablo 4. Katilimcilarin flora turizmi aktivitelerinde 6ncelikli tercihleri ve puan ortalamalari

Flora turizmi aktivitesinde Puan Standart
katihmcilara sunulan 6ncelikler ortalamalar sapma
Guvenlik 421 A +1,711
Vejetasyon zenginligi 394 A +1,617
Rekreasyona uygunluk 285C +1,573
Tesis varhg 294C +1,568
Manzara giizelligi 418 A +1,439
Ulasim Kolayllgl 3,47B +1,526

*Ortalamalar arasindaki farklar p<0,01 6nem diizeyinde test edilmistir.
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Sekil 5. Katilimcilarin flora turizmi aktivitelerinde 6ncelikli tercihleri ve puan ortalamalari

Calisma kapsaminda anketorlerin, iilkemiz bitkisel zenginligi ve bu zenginligin tanitimi hakkindaki
goriiglerinin yan1 sira bog zamanlarinda bitkilerle ugragsma istekleri ve bitkilerdense tarihi ve arkeolojik alanlara olan
ilgileri ve egilimleri belirlenmistir. Katilimcilarin sorulara verdikleri cevaplar Tablo 5°de goriilmektedir.

Tablo 5. Anket katilimcilarinin iilkemiz bitkisel zenginligi ve bitkilere olan ilgileri ile ilgili sorulara verdikleri cevaplar
Kesinlikle Ayn1 | Ayni Yorum Yok | Aym1 Fikirde | Kesinlikle Ayni
Fikirdeyim (%) | Fikirdeyim (%) Degilim (%) Fikirde Degilim
(%) (%)

Ulkemiz bitki potansiyeli bakimindan

diinyanin en zengin iilkelerinden biridir 67 26 6 1 -

Ulkemizdeki  bitkisel  zenginligin

tanitim1 yeterince yapilamamaktadir 48 38 8 5 1

Bos zamanlarimda bitkilerle

ugrasmaktan hoslanirim 28 36 21 11 4

Bos zamanlarimda dogal

mekanlardansa kentsel mekanlari tercih 12 22 11 28 27

ederim

Tarihi ve arkeolojik alanlar daha fazla

ilgimi ¢cekmektedir 14 19 25 25 17

4. Sonugclar ve tartisma

Ulkemiz ve diinya genelinde flora turizmi konusunda yapilmis fazla arastirma bulunmamasi nedeniyle bu
turizm tiirlinde planlama asamasinda dikkat edilecek konular hakkinda da arastirmalar eksik durumdadir. Yapilan bu
calisma kapsaminda flora turizminin planlanmasi asamasinda dikkat edilecek ayrintilarin belirlenmesi amaciyla, 200
kisiyi kapsayan bir anket caligmasi yapilmistir. Yapilan bu anket caligmasi ile flora turizminde mevsimsel tercihler,
hangi alanlarm bu turizm tipi i¢in daha ¢ok tercih edildigi, en fazla ilgi ¢eken bitki tipleri, bitkisel materyal disinda
organizasyonun yapilacagi yorede en fazla hangi kaynak degerlerinin ilgi ¢ektigi ve flora turizminde Oncelikler
belirlenmistir.

Katilimcilarin verilen 5 ayr1 dogal mekandan (ormanlik alanlar, su kiyilari, alpin alanlar, cayirlik ve mera
alanlari, tarimsal alanlar) flora turizmi aktivitesi igin en fazla tercih ettigi alan su kiyilari, ikinci en fazla tercih edilen
alan ise ormanlik alanlar olmustur. Katilimcilarin en az tercih ettikleri alan ise tarimsal alanlar olmustur. Yapilacak
flora turizmi ve ekoturizm planlamalarinda suya dayali peyzajlarin ve orman ekosistemlerinin bu aktivitelerle
iliskilendirilmesi gerekmektedir.

Tibbi bitkiler, soganli-yumrulu bitkiler, odunsu bitkiler, endemik bitkiler ve kokulu bitkilerden en fazla tercih
edilen bitki tipi kokulu bitkiler, ikinci en fazla tercih edilen bitki tipi ise soganli-yumrulu bitkiler olmustur. En az tercih
edilen bitki tipi ise tibbi bitkiler olmustur. Ulkemiz 6zellikle geofit bitkiler denilen soganli-yumrulu-rizomlu bitkiler
yonlinden olduk¢a zengin bir potansiyeli barindirmasi, flora turizmi i¢in uygun potansiyeli de beraberinde
getirmektedir. Koyuncu (2007)’ye gore tilkemizde bulunan geofit bitki sayist 72 cins ve 818 tiirdiir (Arslan vd., 2008).

Katilimcilarin flora turizmi aktivitesi sirasinda bitkisel materyaller disinda tercih edilebilecek unsurlar
belirlemek amaciyla, tarihi ve arkeolojik olusumlar, dere-nehir-gol ve benzeri doga pargalari, jeomorfolojik olusumlar,
kirsal yerlesim alanlar1 ve dag manzaralari olmak iizere 5 farkli unsuru degerlendirdikleri soruda en fazla dere-nehir-gol
olusumlarini tercih ettikleri, ikinci olarak da tarihi ve arkeolojik olugsumlar1 tercih ettikleri saptanmustir. Katilimcilarin
en az tercih ettikleri unsur ise kirsal yerlesim alanlari olmustur.
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Flora turizmi aktivitelerindeki oncelikleri belirlemek amaciyla; giivenlik, vejetasyon zenginligi, rekreasyona
uygunluk, tesis varlii, manzara giizelligi ve ulagim kolaylig1 gibi unsurlardan hangisi veya hangilerinin daha 6nemli
oldugunun bilinmesi bu organizasyonun saglikli yapilmasi agisindan nemlidir. Yapilan degerlendirmelerde en fazla
giivenlik 6n plana ¢ikmaktadir. ikinci sirada manzara giizelligi ve iiciincii sirada ise vejetasyon zenginligi on plana
¢ikmaktadir. Katilimeilarin en az tercih ettikleri unsur ise rekreasyona uygunluk olmustur. Normal kosullarda
vejetasyon zenginliginin, flora turizmi agisindan en 6nemli kriter olmasi beklenirken katilimcilarin giivenligi tercih
etmeleri, bu organizasyonun planlama agsamasinda basarili sonuglar i¢in dikkatli olunmasi gerektigini gostermektedir.

Katilimeilarin %67’si tilkemizin bitki potansiyeli bakimindan diinyanin en zengin {ilkelerinden biri oldugunun
bilincinde oldugunu belirtmislerdir. Katilimcilarin %48°1 iilkemizdeki bitkisel zenginligin tanitiminin yeterince
yapilamamakta oldugunu belirtmistir. Katilime1 anketlerinden de anlasildigi gibi {ilkemizin barimdirdig1 zengin kirsal
turizm bilesenlerinin tanitiminin yapilmasi durumunda flora turizmi ve kirsal turizmin gelisecegi agiktir. Nitekim Kiper
ve Arslan (2007) calismalarinda, kirsal turizm potansiyelinin belirlenmesi, yorelerin var olan ancak bilinmeyen,
kullanimda olmayan gizli taraflarini ortaya ¢ikaracak dogru ¢aligma ve planlamalarin 6nemine vurgu yapmiglardir.

Gunlimiizde, hemen hemen tiim yerel yonetimlerin WEB sayfalari bulunmaktadir. Bu WEB sayfalarinda
turizm bagligt altinda yorenin 6nemli bitkisel zenginlikleri ve bunlara ulasim olanaklarinin da yer alacagi bir bolimiin
bulunmasi gerekmektedir. Ayrica yoresel tanitim kartlar1 hazirlanirken bitkisel zenginliklerin de 6n planda tutulmasi
gerekmektedir. Turizm il miidiirlikleri biinyesinde de bu turizm ¢esidinin degerlendirilerek planlamaya yonelik
caligmalarin yapilmasi gerekmektedir.

Flora orneklerinin tanitilmasi ve bu amagla kitap, brosiir, CD ve WEB sayfalarinin hazirlanarak bu kaynak
degerlerine olan ilginin artirilmasi gerekmektedir. Ayrica yapilacak bilgilendirme ¢alismalar ile 6zellikle zengin flora
barmdiran lokal alanlardaki halkin egitilmesi ve bilinglendirilmesi gerekmektedir. Universiteler ve ilgili bakanliklarca
flora turizmine yonelik rehber egitimleri igin sertifika programlar diizenlenmelidir.

Flora agisindan zengin alanlarin tur giizergahlarmin belirlenerek, bitki tanitim kartlar1 ve yonlendirme
levhalarinin, ana ve tali ulagim yollarinin hazirlanmasi gerekmektedir. Bunlara ilaveten, yerel yonetimler ve
bakanliklarca yorede flora turizmine yonelik organizasyonlar tesvik edilmelidir.

Bitkisel agidan zengin, nadir ve tehlike altindaki bitki tiirlerinin bulundugu alanlarin uygun koruma statileri
belirlenerek, koruma altina alinmasi gerekmektedir. Botanik¢iler ve uzmanlar esliginde florast zengin alanlarin,
cesitliliklerinin yerinde korunmasi (in-situ) ve tagima kapasitelerinin belirlenmesi gerekmektedir.

Bitkisel zenginliklerin tanitilarak sergilendigi botanik bahgelerinin iilkemiz genelinde yayginlagtiriimasi ve bu
kapsamda o&zellikle yoresel bitki koleksiyonlarinin yapilarak koruma altina alinmalari ve {iretimlerine yonelik
caligmalarin yapilmasi gerekmektedir.

Dogal kaynaklarin korunmasi, ancak sahip olunan kaynak degerlerinin tespiti ile miimkiindiir. Gerek bitkisel
acidan ve gerckse diger dogal kaynak degerleri bakimindan zengin oldugu tespit edilmis alanlarin turizmle birlikte
tahrip olmasimin engellenmesi i¢in planlamalarin iyi yapilmasi gerekmektedir.

Biyolojik cesitliligin korunmasi ve tanitimmin yapilmasi, siirdiiriilebilir gelisme igin kaynaklarin etkili
yonetiminde zorunlu duruma gelmistir. Her gegen giin artan gevre sorunlar1 bolge, iilke ve uluslar aras1 diizeyde dogal
ve kiiltiirel ¢evreyi tehdit eder boyutlara ulasmaya baslamistir. Dogal kaynak degerlerinin korunmasi ve tehditlerin
ortadan kaldirilmasi, etkili planlamalarla ve halkin bilinglendirilmesi ile miimkiindiir. Cevre duyarliligi ve dogal ve
kiiltiirel kaynaklarm tanitimina yonelik egitimlerin artirilmasi, kaynaklarin etkili kullanimi igin bir zorunluluk haline
gelmistir.
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Gamma-diversity of vascular plant taxa of the surrounding of L ake Siinnet (Bolu, NW Turkey) compared with
other regionsin Bolu
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Abstract

This paper reports the gamma-diversity of vascular plant taxa (ferns, fern allies and seed plants) of the
surrounding of Lake Suinnet (Bolu, Turkey). The vascular flora of the surrounding of Lake Slinnet was compiled from
the fieldworks done between 2006 and 2009. The studies resulted in 324 taxa belonging to 67 families and 216 genera.
The number of endemic species was found to be 35, corresponding to an endemism ratio of 10.8%. The richest families
were Lamiaceae, Asteraceae, Fabaceae, Boraginaceae, and Rosaceae. The richest genera were found as Astragalus,
Vicia, Salvia, Centaurea, and Viola. Distribution of the species according to phytogeographical regions resulted in
16.4% as Euro-Siberian elements (including Euxines), 13.3% as Mediterranean elements, and 10.2% as Irano-Turanian
elements. The study site was compared with floristic composition of 11 other neighboring regions. TWINSPAN
analysis classified 12 sites into four main community types. Detrended Correspondence Analysis (DCA) resulted in
three clusters and Gokgeler Mountain. In UPGMA cluster analysis there are two clusters and Gokgeler Mountain was
also placed separately.

Key words: Bolu, Stinnet, Flora, TWINSPAN, DCA

Siinnet Golii ¢cevresinin (Bolu, Tiirkiye) damarh bitki taksonu gamma-cesitliligi ve Bolu’daki diger alanlarla
karsilastirilmasi

Ozet

Bu galismada Siinnet G6li gevresinin (Bolu, Tiirkiye) damarli bitki gamma-gesitliligi aragtiritlmigtir. Alanin
damarl: bitki floras1 2006 ve 2009 yillari arasinda yapilan arazi ¢aligsmalart sonucu tespit edilmistir. Calisma sonucu 67
familya ve 216 cinse ait 324 takson kaydedilmistir. Alanda tespit edilen endemik tiirlerin sayis1 35, endemizim orani ise
%10.8 olmustur. En zengin familyalar Lamiaceae, Asteraceae, Fabaceae, Boraginaceae ve Rosaceae’dir. En biiyiik
cinsler ise Astragalus, Vicia, Salvia, Centaurea ve Viola olmustur. Tiirlerin fitocografik alanlara gore dagilimi ise
%16.4 Avrupa-Sibirya (Oksin alanini igerecek sekilde), %13.3 Akdeniz ve %10.2 Iran-Turan elementi seklinde
olmustur. Calisma alaninin floristik bilesimi 11 farkli komsu alanla karsilastirilmigtic. TWINSPAN analizi
kargilagtirilan 12 alani dort ana komiinite tipi altinda siniflandirmustir. Detrended Correspondence Analizi (DCA),
alanlan ii¢ farkli kiime ve Gokgeler Dagt seklinde gruplandirmistir. UPGMA kiime analizi sonucu Gokgeler Dagi
haricindeki diger alanlar iki kiime altinda toplanmustir.

Anahtar kelimeler: Bolu, Stinnet, Flora, TWINSPAN, DCA
1. Introduction
Lake Siinnet is located in Bolu province of North Western Turkey at 4026.352 N, 30°57.440 E (Figure 1 and

Figure 2). Lake Siinnet is found in A3 square according to geographical divisions in Flora of Turkey (Davis, 1965-
1985). The study area contains the surroundings of the Stinnet Lake and the Siinnet Village (Figure 1). The altitude of
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the studied area ranges from 800 m to 1200 m and there is a lake is at 1030 m. The highest peak of the region is at 1470
m and there are several hills around 1450 m (Hosgoren and Ekinci, 2004). The lake is formed by landslides and traces
of those landslides are presently visible in the area (Hoggoren and Ekinci, 2004). Siinnet area is 76 km away from Bolu,
16 km from Goynik and 35 km to Mudurnu. There is a hotel near the Lake and as a consequence the area is busy
especially at the weekends.
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Figure 1. Geographical location of the study area

In terms of phytogeographical regions, northern part of the Bolu province is in the Euxinian province of Euro-
Siberian phytogeographical region, and southern parts in Irano-Turanian phytogeographical region. However, south
western parts of the province near the Sakarya river basin have Mediterranean floristic and phytogeographical influence
characterized by Pinus brutia Ten. forests. The Mediterranean phytogeographical region is represented in NW Turkey
mainly along the Black Sea coast and in the inner parts where the Sakarya River and small streams contributing to it
form deep valleys. The altitude in this area can descend as low as 240 m. Because of this the study area lies on the
intersection of the three phytogeographical regions (Davis, 1971).

BLACK SEA
2100m

Figure 2. Geographical location of the study area and compared 11 sites. Detailed information about each region is
given in Table 1
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In terms of geology of the area, during the early Jurassic terrestrial areas were underwater. Oldest formations in
the area are limestone from the early Cretaceous period. The area was deeper during the Late Cretaceous. During
Paleocene, region became shallower and even terrestrial again. Later, terrestrial areas were protected since Late Eocene-
Oligocene. The present structure of the area is a result of terrestrial erosion since Paleocene (Oral, 1985).

Climatic data were obtained from Bolu Meteorological station which is at 742 m altitude, with coordinates
40°44’ E and 31°31” N. According to the meteorological data gathered between 1975 and 2009 (35 years) mean annual
precipitation for Bolu is 454 mm and the mean annual temperature is 10.4 °C. Mean maximum temperatures are highest
in July as 19.7 °C. Mean lowest temperatures recorded in January as 0.9 °C. Highest rainfall is received in December
and the lowest rainfall is in August and September. Figure 3 shows the climatic diagram of Bolu. Bolu is basically
under the influence of Western Black Sea and Black Sea climate. However, western and south western parts have
Marmara and Central Anatolian climate. Therefore, Bolu occupies a transition zone of different types of climates.
Southern parts of Bolu have higher elevations and decreased precipitation and a continental climate (Bolu Yilligi,
1998). The study of Sensoy et al. (2008) showed that Siinnet Area has C1 Semidry-Less humid climate according to
Thornthwaite climate classification.
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Figure 3. Climatic diagram of Bolu, Turkey. Data obtained from Bolu Meteorological station between 1975 and 2009.

The natural vegetation in the area is mainly composed of Pinus nigra subsp. nigra var. caramanica forests with
a sparse underground vegetation cover. There are also rocky scrub composed of Paliurus spina-christii, Cornus mas
and Corylus avellana var. avellana bushes. There are marshy habitats around the lake and along the small tributaries in
the area.

There are different measures of biodiversity. Alpha-diversity (within habitat diversity) concerns different

groups of organisms interacting and competing for the same resources or sharing the same environment (Whittaker,
1972). Beta-diversity (between-habitat diversity) is the response of organisms to spatial heterogeneity and is expressed
in terms of similarity index between communities. Both alpha and beta-diversity contributes to Gamma-diversity which
is concerned about species richness on the regional scale (Whittaker, 1972). Gamma-diversity described for vascular
plants of a region corresponds to local floras.
Davis (1975) stated that Bolu is among the moderately known areas in terms of plant biodiversity though several studies
dealing with the flora and vegetation of the area have been published ever since (see Table 1). Nevertheless, there is no
floristic or vegetation analysis so far known from the surroundings of Lake Stinnet. Therefore, the aims of the present
study are to determine the gamma-diversity of vascular plants of the surrounding of Lake Siinnet and to compare it with
species composition of the neighbouring sites.

2. Materials and methods

The floristic inventory was generated by several fieldworks from March to end of October between 2006 and
2009. During the identification of the plant specimens, "Flora of Turkey and the East Aegean Islands (Davis, 1965-
1985; Davis et al., 1988; Giiner et al., 2000) was used as a main reference source. Doubtful identifications were checked
from "Flora Europaea” (Tutin et al., 1964-1980). Voucher specimens are deposited in the herbarium of Abant izzet
Baysal University (AIBU). Authors of plant names are abbreviated according to Brummitt and Powell (1992).

There are disturbed areas around the hotel and farm house immediately on the edges of the lake and in the
nearby Sunnet village. Cultivated and naturalized plants from these disturbed areas were not included in the floristic list.
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2.1. Data Analysis

The presence/absence matrix was created containing species list of 12 regions in Bolu. Detailed information
about the analyzed 12 regions is given in Table 1 and their geographical positions are indicated in Figure 2. It was not
possible to compare the sizes of the 12 regions because detailed information about the boundary of study area was
lacking in some of the original publications. Original matrix containing all the species of 12 regions included 1696
species. However, when the species occurring only in one or two areas were excluded, the list is reduced to 586 species.
As a result, species occurring at least in three regions were included in the analysis. Unweighted Pair Group Method
with Arithmetic Mean Analysis (UPGMA) was performed with Sorensen’s Coefficient using the program MVSP
(Multivariate Statistical Package) version 3.13n (Kovach, 2005). Detrended correspondence analysis (DCA), an indirect
gradient analysis and two-way indicator species analysis (TWINSPAN, Hill, 1979) were made by utilizing the computer
program Community Analysis Package Version 4.0 (Henderson, 2007). TWINSPAN was used to classify 12 regions
according to their floristic similarity. It was not possible to compare the size of the areas of 12 regions because no
information was given in the relevant original publications.

Table 1. Definition of the compared areas. Altitude range indicates the areas where plants collected

Name of the area Reference Protection Status Date of | Altitude Coordinates
assignment (m)
Stinnet (Goynlk, | (present study) Forest resort - 800-1200 40°25° N,
Bolu) 30°57’ E
Yedigoller (Bolu) (Ekim and Ilarslan, 1982) National Park 1965 480-1489 40°48’-40°56’N
31°43’-31°47’E
Abant (Bolu) (Turker and Giiner, 2003) Nature Park 1988 1320-1700 40°37°-40°42°N
31°29°-31°38’E
Golctik (Bolu) (Ikinci and Giiner, 2007) Kokez Nature | 1997 800-1300 40°39'N,
Reserve 31°37'E
Gokeeler  Mountain | (Ulug, 1999) - - 800-1700 40°51° N,
(Gerede-Eskipazar) 32°20° E
Gerede Aktas (Bolu) (Akman and Ketenoglu, 1979) - 1100-1600 40°40° N,
32°19’E
Bolu Mountains | (Akman and  Yurdakulol, - 220-1700 40°44° N,
(Bolu, Diizce) 1981a) 31°25’E
Cicekliyayla (Pakpinar, 1995) - 1200-1800 | 40°46° N,
Mountain  (Cankiri- 32°39’E
Gerede-
Kizilcahamam)
Karakiris  Mountain | (Aksoy, 2001) - 540-1550 40°11’-40°22’N
(Seben-Nallihan) 31°21°-31°43’E
Semen Mountains | (Akman and  Yurdakulol, - 700-2100 40°31 N,
(Bolu) 1981h) 30°52° E
Yaylacik Research | (Kaptanoglu, 1995) Research forest 1987 400-1654 40°59’-41°00°’N
Forest (Mengen) 32°05’-32°18’E
Sarigal Mountain | (Yilmaz, 1996) - - 700-1740 40°15’-40°19°’N
(Nallihan-Ankara) 31°10’-31°21’E

3. Reaults

The vascular flora (ferns, fern allies and seed plants) of the surrounding of Lake Sunnet was compiled from
fieldworks done between 2006 and 2009. The studies resulted in 324 taxa belonging to 67 families and 216 genera. The
list of the taxa presented in Appendix 1 which follows in alphabetical orders of families, genera, and species. Endemic
taxa are indicated by an asterisk (*). Table 2 lists the total number of taxa, percentage of endemic species and
phytogeographical elements in Stinnet region and in 11 other compared neighbouring sites.

The forest vegetation of the area is dominated by Pinus nigra J.F.Arnold subsp. nigra var. caramanica
(Loudon) Businsky. There are wetlands around the Lake mainly dominated by three Equisetum L. species and
Eleocharis palustris (L.) Roem. & Schult. Dominant floating and submersed aquatic species are Polygonum amphibium
L., Potamogeton natans L., and Myriophylum spicatum L.

The richest families were Lamiaceae, Asteraceae, Fabaceae, Boraginaceae, and Rosaceae. Table 3 lists
largest 10 families of the Suinnet area and of the other compared 11 areas. The richest genera found in Stinnet area are
with their number of species in parenthesis Astragalus (7), Vicia (7), Salvia (6), Centaurea (5), and Viola (5),
respectively.

Distribution of the species according to the phytogeographical regions resulted in 16.4% being as Euro-
Siberian elements, 13.3% as Mediterranean elements, and 10.2% as Irano-Turanian elements. Table 2 shows the
floristic properties of the present study and the compared 11 other neighboring regions. The number of endemic species
was 35 with an endemism ratio of 10.8%.
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Table 2. Floristic properties of the Siinnet area and of the compared studies
Sunnet Golcik Abant Yedigéller Bolu Mt. Semen Mt.  Aktas Karakiris Cicekliyayla Yaylacik Sarigal Gokgeler

Total taxa 324 475 677 236 276 286 315 511 358 300 321 284
Endemic species % 108 35 8.1 6.7 5.0 4.1 5.0 135 15.0 4.29 9.9 3.9
Euro-Sib. (incl. Euxine el. %) 164 308 293 324 318 27.6 156 135 27.2 36.3 10.9 16.5
Medit. % 133 52 5.6 5.3 7.6 7.6 7.83 4.0 7.26 9.3 3.2
Ir.-Tur. % 102 15 47 23 2.6 3.8 7.6 26.22 12.0 1.65 12.7 9.5
Multiregional or

phytogeographic 60.1 62.5 60.4 653 60.3 61.0 69.2 52.44 56.8 54.79 67.1 70.8
region unknown (%)

Table 3. Comparison of largest families of 12 regions. Information about each region is given in Table 1

Suinnet Golclk Abant Yedigdller Bolu Mt. Semen Mt.
Lamiaceae 32 (9.9) Asteraceae 43 (9.3) Asteraceae 68 (10.3) Rosaceae 26 (11.0) Fabaceae 28 (10.4) Fabaceae 27 (9.5)
Asteraceae 32 (9.9) Poaceae 43 (9.3) Poaceae 55 (8.3) Fabaceae 25 (10.6) Asteraceae 25 (9.3) Asteraceae 21 (7.4)
Fabaceae 30 (9.3) Fabaceae 40 (8.7) Fabaceae 46 (6.9) Rosaceae 13 (4.7) Lamiaceae 22 (7.9) Rosaceae 21 (7.4)
Boraginaceae 18 (5.6) Rosaceae 25 (5.4) Lamiaceae 45 (6.8) Lamiaceae 13 (5.5) Rosaceae 18 (6.4) Lamiaceae 19 (6.7)
Rosaceae 13 (4.0) Lamiaceae 22 (4.8) Rosaceae 35 (5.3) Apiaceae 11 (4.7) Poaceae 16 (5.9) Poaceae 18 (6.3)
Brassicaceae 13 (4.0) Brassicaceae 18 (3.9) Scrophulariaceae 32 (4.8)  Poaceae 11 (5.5) Scrophulariaceae 11 (4.0)  Brassicaceae 17 (5.9)

Liliaceae 11 (3.4)
Apiaceae 10 (3.1)
Caryophyllaceae 9 (2.8)

Ranunculaceae 9 (2.8)

Caryophyllaceae 17(3.7)
Apiaceae 17 (3.7)
Scrophulariaceae 14 (3.0)

Boraginaceae 13 (2.8)

Brassicaceae 31 (4.7)
Caryophyllaceae 23 (3.5)
Liliaceae 21 (3.2)
Ranunculaceae 21 (3.2)

Caryophyllaceae 10 (4.2)
Liliaceae 7 (3.0)
Brassicaceae 6 (2.5)

Scrophulariaceae 6 (2.5)

Campanulaceae 10 (3.7)
Ericaceae 10(3.7)
Apiaceae 8 (2.8)
Caryophyllaceae 8 (2.8)

Scrophulariaceae 16 (5.6)
Caryophyllaceae 14 (4.9)
Ranunculaceae 11 (3.8)

Rubiaceae 9 (3.1)
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Table 3. (continued)

Aktas Karakirig Cicekliyayla Yaylacik Sarigal Gokeeler

Fabaceae 35 (11.2) Asteraceae 72 (14.1) Asteraceae 50 (14.0) Asteraceae 32 (10.6) Asteraceae 48 (15.0) Asteraceae 31(10.9)
Asteraceae 26 (8.3) Fabaceae 61 (11.9) Fabaceae 33 (9.0) Fabaceae 25 (8.3) Fabaceae 33 (10.2) Fabaceae 29 (10.2)
Scrophulariaceae 26 (8.3)  Lamiaceae 39 (7.6) Lamiaceae 32 (9.0) Lamiaceae 21 (6.9) Lamiaceae 30 (9.3) Caryophyllaceae 26 (9.2)
Poaceae 17 (5.4) Poaceae 35 (6.8) Poaceae 23 (6.0) Rosaceae 21 (6.9) Brassicaceae 24 (7.4) Brassicaceae 21 (7.4)
Lamiaceae 16 (5.1) Rosaceae 27 (5.3) Brassicaceae 19 (5.0) Poaceae 16 (5.3) Rosaceae 15 (4.6) Lamiaceae 15(5.3)
Rosaceae 16 (5.1) Brassicaceae 20 (3.9) Apiaceae 19 (5.0) Scrophulariaceae 15 (5.0)  Scrophulariaceae 15 (4.6)  Rosaceae 15(5.3)
Caryophyllaceae 16 (5.1)  Boraginaceae 16 (3.1) Caryophyllaceae 17 (4.5) Brassicaceae 14 (4.6) Boraginaceae 13 (4.0) Scrophulariaceae 13 (4.6)
Brassicaceae 15 (4.8) Apiaceae 15 (3.0) Rosaceae 15 (4.0) Apiaceae 12 (4.0) Liliaceae 12 (3.7) Boraginaceae 12 (4.2)
Boraginaceae 14 (4.5) Liliaceae 15 (3.0) Boraginaceae 14 (4.0) Boraginaceae 10 (3.3) Caryophyllaceae 10 (3.1) Poaceae 10 (3.5)
Liliaceae 12 (3.8) Scrophulariaceae 13 (2.5) Rubiaceae 11 (3.0) Caryophyllaceae 8 (2.6) Ranunculaceae 10 (3.1) Ranunculaceae 10 (3.5)

TWINSPAN analysis classified 12 regions into two groups based on floristic composition at the first level (Figure 4). The analysis stopped at the second level
classifying areas into four groups. Group 1 comprises Yaylacik, Yedigoller, Bolu and Semen Mountains. Group 2 contains Golciik, Aktas, and Abant regions. Group 3
contains Siinnet, Karakirig, and Sarigal Mountains. Group 4 encompasses Gokgeler and Cigekliyayla Mountains. The characteristic species Centranthus longiflorus Steven
and Astragalus lydius Boiss. found in Groups 3 and 4. The characteristic species Agrostis stolonifera L. (Group 2) found only in Goélciik, Aktas, Cigekliyayla, and Abant.
Abies nordnmanniana Spach subsp. bornmuelleriana (Mattf.) Coode & Cullen characteristic species (Groups 1, 2, and 4) is known to prefer higher amounts of rainfall
compared to pine species found in the rest of the areas. This species is absent in three of the areas; Siinnet, Karakirig, and Sarigal Mountains. These three areas occur in the
southern parts of Bolu characterized with decreased precipitation.

The results obtained from DCA are shown in Figure 5. Only species composition was used to analyze 12 sites. The Eigen values of the Axis 1 and 2 were 0.26 and
0.13, respectively. DCA analysis resulted in three groups. The first cluster on the right of the graph comprises four sites (Yedigoéller, Yaylacik, Semen and Bolu Mountains)
occupying Northern parts of the area characterized by increased rainfall and mostly with broadleaf deciduous forests of Fagus orientalis Lipsky and Carpinus betulus L. The
second cluster in the middle of the graph includes Abant, Aktas, and Golciik area. Third cluster on the left of the graph contains Siinnet, Sarical, Karakiris, and Cigekliyayla.
These areas located on the southern slopes of the Kéroglu Mountain ranges. Finally, Gk¢eler Mountain was placed separately in the upper left part of the graph.

In UPGMA, there are two clusters and Gokgeler Mountain was placed separately (Figure 6). The first cluster contains Sarigal, Karakiris, Cicekliyayla, and Stinnet areas. The
same pattern is observed in DCA analysis. The second cluster comprises Yedigéller, Yaylacik, Abant, Golciik, Aktas, Bolu and Semen Mountains. In DCA we see further
grouping within this cluster
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Figure 4. Dendogram obtained from the TWINSPAN analysis of 12 compared sites listed in Table 1
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Figure 5. Detrended correspondence analysis (DCA) ordination of 12 sites listed in Table 1
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Figure 6. Dendogram of UPGMA cluster analysis based on Sorensen’s Coefficient

4, Conclusions

Surrounding of Lake Siinnet has the highest amount of Mediterranean elements among the compared areas.
Parallel to this finding the richest families in the area were Lamiaceae and Asteraceae (both with 32 species).
Asteraceae with approximately 25000 species is the largest dicotyledonous family of the world but Lamiaceae has only
6700 to 6870 species with the main concentration area being the Mediterranean region (Heywood, 2007; Mabberley,
1997). Third richest family of Stinnet area is Fabaceae with 30 species. This family is also the third largest family of
the world with around 19000-19700 species (Heywood, 2007). Fabaceae and Asteraceae are both cosmopolitan
families. We see Asteraceae among the largest three families except in Yedigoller National Park which is to a large
extent covered by mesophytic forests. It is interesting that Poaceae another cosmopolitan family with 9500 species
(Mabberley, 1997) is not found within the largest 10 family of Siinnet region and also in geographically closest region
Sarigal Mountains. Siinnet and Sarigal Mountains share the same three richest families. The fourth richest family of
Silinnet area is Boraginaceae, a family with main concentration areas in the Mediterranean region. In the other
compared areas this family is either not included in the largest 10 family list or is near to the end of the list.

In terms of largest genera Astragalus is in the first order. This is the largest genus of Turkey with ca. 455
species and more than half of them are endemic. This genus is mainly found in Irano-Turanian phytogeographic region
of Turkey (Duran and Aytag, 2005). Salvia, the largest genus of the Lamiaceae family is the third richest genus of
Sunnet area. There are ca. 89 Salvia species in Turkey and half of them are endemic (Karabacak et al., 2009). South
western Asia is one of the diversity centres of the genus (Tepe et al., 2006). Centaurea in the fourth order for Stinnet is
one of the richest genera of Turkey with species number reaching to 195 (Kdse et al., 2010). It is found mainly in the
Mediterranean and Irano-Turanian regions and have an endemism ratio of 60% in Turkey (Uzunhisarcikli et al., 2007).

Turkey has more than 3700 endemic taxa with an endemism ratio of 34.5% (Ozhatay, 2002). On the other
hand, average endemism ratio in European and NW Turkey is less than 10% and A3 Square where Suinnet and majority
of the compared sites are located has 9.75% endemism ratio (Ozhatay et al., 2005). Siinnet area with an endemism ratio
of 10.8 is in the third order after Cigekliyayla (15%), and Karakiris (13.5%). Among the compared areas Golciik has the
lowest endemism ratio (3.5%) which occupies northern slopes of Kéroglu Mountains and dominantly covered by Abies
nordmanniana forests. This area has high amount of Euro-Siberian elements. Yaylacik region has the highest amount of
Euro-Siberians (36.3%) and very low rate of endemism 4.29%, too. Our data indicates that there is a negative
relationship between percentages of Euro-Siberians and endemics. Of the 35 endemic species of Slinnet area more than
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half (20 species) are Irano-Turanian elements, four species are Mediterranean, and only three species are Euxinian
elements. It is known that Turkey’s endemics are mainly from the Mediterranean and Irano-Turanian phytogeographical
regions of the country (Ekim and Giner, 2000). Among the compared areas Karakiris Mountain has the largest
proportion of Irano-Turanians. This mountain is situated on the border of Bolu and Ankara, occupies the transition zone
between Euro-Siberian and Irano-Turanian phytogeographical region. Sarical (12.7%) and Cicekliyayla Mountains
(12.0%) also have high amount of Irano-Turanians. Siinnet has 10.2% Irano-Turanians. The rest of the areas have lower
than 10% lIrano-Turanian elements. There is a clear-cut difference between areas facing to northern and southern slopes
of Koroglu Mountains. The mountain ranges of Bolu reaching to 2499 m at Koéroglu peak prevent the moisture
penetration from Black Sea.

DCA and UPGMA both analyses showed a very similar pattern of clustering for the compared sites. DCA
analysis resulted in three groupings and Gokgeler Mountain was the deviating site from the three other groups. UPGMA
cluster analysis also differentiates Gokceler Mountain from the two other clusters. Dominant vegetation of Gokceler
Mountain is mixed forests of Abies nordmanniana Spach subsp. bornmuelleriana (Mattf.) Coode & Cullen together and
Pinus sylvestris L. with Juniperus communis L. Mean annual temperature of the area is 7.6 °C and average temperature
of the coldest month is -5.9°C. Therefore, the area has lower average temperatures than the other compared areas (Ulug,
1999). In TWINSPAN analysis Gokceler Mountain grouped together with Cicekliyayla Mountain which is the
geographically closest area.

Aquatic and wetland habitats of the Lake Slnnet comprised less number of vascular plant species than the
other wetlands of Bolu. Recent studies concerning other aquatic organisms in the Lake Siinnet also showed a lower
species diversity compared to similar lakes. Findings of Kiilkoyliioglu et al. (2010) about Ostracoda (Crustacea) species
in Lake Siinnet indicated that the numbers of species (9 living species) was lower than the average numbers of species
(13.2) reported for other lakes in Turkey. This low species richness is explained by the changes in climate and
precipitation regimes and due to human activities (Kiilkdyliioglu et al., 2010).

Acknowledgements

The author thanks Orkun Ikinci (Ankara) for technical assistance, Dr. Muzaffer Diigel (Bolu) for the help with
the statistical analysis and Dr. Okan Kiilk6yliioglu (Bolu) for providing help with the field work..

References

Akman, Y., Ketenoglu, O. 1979. Flora of the Gerede-Aktas Forest (Bolu). Communications de la Faculte des Sciences
de L’université D’Ankara Serie C2. 23/2. 21-57.

Akman, Y., Yurdakulol, E. 1981a. Contributions to the Flora of Bolu Mountains. Communications de la Faculte des
Sciences de L’université D’Ankara Serie C2. 24/2. 1-42.

Akman, Y., Yurdakulol, E. 1981b. Contributions to the Flora of Semen Mountains (Bolu). Communications de la
Faculte des Sciences de L’université D’ Ankara Serie C2. 24/3. 1-43.

Aksoy, N. 2001. The Flora of Karakiris Mountain (Seben-Nallihan). Master Thesis, istanbul University.

Bolu Yillig1. 1998. Bolu Valiligi. Bolu, pp. 37-40.

Brummitt, R.K., Powell, C.E. 1992. Authors of plant names. Kew: Royal Botanic Gardens, Kew.

Davis, P.H. 1965-1985. Flora of Turkey and the East Aegean Islands. VVolumes 1-9: Edinb. Univ. Press. Edinburgh.

Davis, P.H. 1971. Distribution patterns in Anatolia with particular reference to endemism. In (Eds): Davis, P.H.,
Harper, P.C., Hedge, I.C. Plant Life of South-West Asia. Edinburgh, pp. 15-26.

Davis, P.H. 1975. Turkey: Present state of Floristic Knowledge. Coll Int C N R S. 235. 93-113.

Davis, P.H., Mill, R.R., Tan, K. 1988. Flora of Turkey and the East Aegean Islands, Vol 10 (Suppl.) Edinburgh: Edinb.
Univ. Press. Edinburgh.

Duran, A., Aytag, Z. 2005. Astragalus nezaketae (Fabaceage), a new species from Turkey. Annales Botanici Fennici. 42.
381-385.

Ekim, T., Glner, A. 2000. The floristic richness of Turkey. Curtis’s Botanical Magazine. 17/2. 48-59.

Ekim, T., Ilarslan, R. 1982. Yedigoller Milli Parki'nin (Bolu) Florasi. Orman Arastirma Enstitiisii Dergisi. 28/56. 53-67.

Giiner, A., Ozhatay, N., Ekim, T., Baser, K.H.C. 2000. Flora of Turkey and East Aegean Islands (Supplement 2),
Volume 11. Edinburgh: Edinb. Univ. Press. Edinburgh.

Henderson, P.A., Seaby, R.M.H. 2007. Community analysis Package 4.0 Pisces Conservation Ltd, Lymington, UK.

Heywood, V.H., Brummit, R.K., Culham, A., Seberg, O. 2007. Flowering Plant Families of the World. Royal Botanic
Gardens, Kew.

Hill, M.O. 1979. DECORANA-a FORTRAN program for detrended correspondence analysis and reciprocal averaging.
Ithaca, NY. Ecology and Systematics, Cornell University.

Hosgoren, M.Y., Ekinci, D. 2004. Heyelan seti gollerine tipik bir 6rnek: Siinnet Goli. (A Typical example to landslide
dammed lakes: Siinnet Lake). Istanbul Universitesi Edebiyat Fakiilteis Cografya Boliimii, Cografya Dergisi. 12. 1-
11.

Nursel IKINCI, Gamma-diversity of vascular plant taxa of the surrounding of Lake Siinnet (Bolu, NW Turkey) compared with other regionsin Bolu



116 Biological Diversity and Conservation —4/ 1 (2011)

Ikinci, N., Giiner, A. 2007. Flora of the Gélciik Area (Bolu, Turkey). Turkish Journal of Botany. 31. 87-107.

Kaptanoglu, D. 1995. Flora of Yaylacik Research Forest (Mengen). Master Thesis, Gazi University.

Karabacak, E., Uysal, 1., Dogan, M. 2009. Cultivated Salvia species in Turkey. Biological Diversity and Conservation
(BioDiCon). Cilt 2/1. 71-77.

Kése, Y. B., Alan, S., Yicel, E. 2010. Comparative Investigation of the Morphological Characteristics of Species
belonging to the Centaurea L. section Phalolepis (Cass.) DC. Biological Diversity and Conservation (BioDiCon).
Cilt 3/1. 10-22.

Kovach, W.L. 2005. MVSP- A MultiVariate Statistical Package for Windows, ver. 3.1. Kovach Computing Services,
Pentraeth, Wales, U.K.

Kiilkoéyliioglu, O., Diigel, M., Balci, M., Deveci, A., Avuka, D., Kilig, M. 2010. Limnoecological Relationships
between Water-Level-Fluctuations and Ostracoda (Crustacea) Species Composition in Lake Stinnet (Bolu, Turkey).
Turkish Journal of Zoology. 34. 429-442.

Mabberley, D.J. 1997. The Plant-Book, A portable dictionary of the vascular plants. 2" edition. Cambridge University
Press. Cambridge, UK.

Oral, A. 1985. Goyniik (Bolu) Giiney Dogusunun Jeolojisi ve Paleontolojisi. Diploma Thesis. Istanbul University.

Ozhatay, N. 2002. Diversity of bulbous monocots in Turkey with special reference. Chromosome numbers. Pure and
Applied Chemistry. 74/4. 547-555.

Ozhatay, N., Byfield, A., Atay, S. 2005. Tiirkiye’nin 122 Onemli Bitki Alan1. WWF Tiirkiye, Istanbul.

Pakpinar, B. 1995. The Flora of Cigekliyayla Mountain (between Giivem, Cerkes and Gerede). Master Thesis, Ankara
University.

Sensoy, S., Demircan, M., Ulupinar, Y., Balta, I. 2008. Climate of Turkey. Turkish State Meteorological Service.
http://www.dmi.gov.tr/files/en-US/climateofturkey.pdf.

Tepe, B., Sokmen, M., Akpulat, H.A., Sokmen, A. 2006. Screening of the antioxidant potentials of six Salvia species
from Turkey. Food Chemistry. 95. 200-204.

Tirker, U.A., Giner, A. 2003. Plant diversity in Abant Nature Park (Bolu), Turkey. Turkish Journal Botany. 27. 185-
221.

Tutin, T.G., Heywood, V.H., Burges, N.A., Valentine, D.H., Walters, S.M., Webb, D.A. (eds) 1964-1980. Flora
Europea. Vol. 1-5. Cambridge Univ Press. Cambridge.

Ulug, M. 1999. The Flora of Gokgeler Mountain (Gerede-Eskipazar). Master Thesis, Ankara University.

Uzunhisarcikli, E.M., Dogan, E., Duman, H. 2007. A new species of Centaurea L. (Cardueae: Asteraceae) from
Turkey. Botanical Journal of Linnean Society. 153. 61-66.

Whittaker, R.H. 1972. Evolution and measurement of species diversity. Taxon 21 No: 2/3. 213-251.

Yilmaz, O.R. 1996. Flora of Sarigal Mountain (Nallihan, Ankara). Master Thesis, Gazi University

(Received for publication 10 October 2010; The date of publication 01 April 2011)

Pinaceae
Pinus nigra J.F.Arnold subsp. nigra
var. caramanica (Loudon) Businsky

Appendix 1. List of plants recorded from Siinnet Area (Bolu,
Turkey).

PTERIDOPHYTA ANGIOSPERMAE

Equisetaceae Acanthaceae

Equisetum telmateia Ehrh. * Acanthus hirsutus Boiss.

Equisetum palustre L. Aceraceae

Equisetum arvense L. Acer hyrcanum Fisch & Mey.
Hypolepidaceae Alismataceae

Pteridium aquilinum (L.) Kuhn Alisma lanceolatum With.
GYMNOSPERMAE Anacardiaceae

Cupressaceae Pistacia terebinthus L. subsp. terebinthus
Juniperus excelsa M.Bieb Rhus coriaria L.

Juniperus oxycedrus L. subsp. oxycedrus Apiaceae

* Astrantia maxima Pall.

Juniperus foeticissima Willd. subsp. haradjianii (Grintz.) Rech.
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Bupleurum falcatum L. subsp. cernuum (Ten.) Arc.
* Eryngium bithynicum Boiss.

Laser trilobum (L.) Borkh.

Physospermum cornubiense (L.) DC:

Pimpinella anthriscoides Boiss. var. anthriscoides
Sanicula europea L.

Seseli peucedanoides Koso-Pol.

Torilisjaponica DC.

Turgenia latifolia (L.) Hoffm.

Apocynaceae

Vinca herbacea Waldst. & Kit.

Araliaceae

Hedera helix L.

Aristolochiaceae

Aristolochia pontica Lam.

Asteraceae

Achillea millefolium L. subsp. pannonica (Scheele) Hayek
Anthemis cretica L. subsp. anatolica (Boiss.) Grierson
* Anthemis fumariifolia Boiss.

Bellis perennis L.

Centaurea solstitialis L. subsp. soltitialis
Centaurea urvillei DC. subsp. urvillei

Centaurea triumfettii All.

Centaurea thirkei Sch.Bip.

Centaurea virgata Lam.
*Cirsium lappaceum Fisch.
subsp. tenuilobum (K.Koch) P.H.Davis & Parris

Crepis alpestris (Jacq.) Tausch
Doronicum orientale Hoffm.
Echinopsritro L.

*Hieracium beypazariense Hub.-Mor.
Inula brittannica L.

Jurinea consanguinea DC.

Jurinea mollis Rchb.

Lactuca saligna L.

Leontodon hispidus L. var. hispidus
Onopordum tauricum Willd.
Petasites hybridus (L.) Gaertner
Scariolaviminea (L.) F.W.Scmidt
Scorzonera cana (C.A.Mey.) Hoffm. subsp. cana
Senecio vernalis Waldst. & Kit.
Tanacetum parthenium Sch.Bip.
Tanacetum armenum Sch.Bip.

Taraxacum serotinum Poir.
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Taraxacum macrolepium Schischkin

Tragopogon coloratus C.A.Mey.
*Tripleurospermum hygrophilum (Bornm.) Bornm.
Tussilago farfara L.

Xeranthemum annum L.

Boraginaceae
* Alkanna orientalis Boiss.
var. leucantha (Bornm.) Hub.-Mor.

Anchusa leptophylla Roem. & Schult. subsp. leptophylla
* Anchusa leptophylla Roem. & Schult.
subsp. incana (Ledeb.) D.F.Chamb.

Anchusa azurea Mill. var. azurea
Brunnera orientalis I.M.Johnst.
Buglossoides arvensis (L.) I.M.Johnst.
Cerinthe minor L. subsp. auriculata (Ten.) Domac
Cynoglossum montanum L.
Heliotropium europaeum L.
Lithospermum purpurocaeruleum L.
*Moltkia aurea Boiss.

Myosotis diminuta Grau

Myosotis al pestris F.W.Schmidt
Myosotis lithospermifolia Hornem.
Myosotis sicula Guss.

Neatostema apulum (L.) 1.M.Johnst.
Onosma aucheranum DC.

Onosma tauricum Pall.

Brassicaceae

Aethionema arabicum (L.) Andrz.
Alyssum sibiricum Willd.

* Alyssum pateri Nyar subsp. pateri
Arabis caucasica Willd. subsp. caucasica
Arabisturrita L.

* Aubrieta pinardii Boiss.

Capsella bursa-pastoris (L.) Medik
Conringia orientalis (L.) Andrz.
Fibigia clypeata (L.) Medik
Iberistaurica DC.

I satis buschiana Schischkin
Nasturtium officinale R.Br.

Thlaspi perfoliatum L.
Campanulaceae

Asyneuma limoniifolium (L.) Janch. subsp. limoniifolium
Campanula persicifolia L.

*Campanula lyrata Lam. subsp. lyrata
Campanula rapunculoides L.
subsp. cordifolia (K.Koch) Damboldt
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Legousia pentagonia Thell.

Caprifoliaceae

*Lonicera caucasica Pallas subsp. orientalis (Lam.) Chamb.
Lonicera etrusca Santi var. hispidula Boiss.
Sambucus ebulus L.

Sambucus nigra L.

Viburnum lantana L.

Viburnumopulus L.

Caryophyllaceae

Dianthus calocephalus Boiss.

*Dianthus balansae Boiss.

*Dianthus cibrarius Clem.

Holosteum marginatum C.A.Mey.
*Minuartia erythrosepala (Boiss.) Hand.-Mazz.
var. cappadocica (Boiss.) McNeill

*Saponaria chlorifolia (Poir.) G.Kunze

Silene swertiifolia Boiss.

Slene cappadocica Boiss.

Slene dichotoma Ehrh. subsp. dichotoma
Cistaceae

Cistuscreticus L.

Cistus laurifolius L.

Helianthemum nummularium (L.) Miller subsp. nummularium
Helianthemum canum (L.) Baumg.
Convolvulaceae

Calystegia silvatica Griseb.

Convolvulus scammonia L.

*Convolvulus galaticus Rost ex Choisy
Cornaceae

Cornus sanguinea L. subsp. australis (C.A.Mey.) Jav.
Cornus mas L.

Corylaceae

Corylus avellana L. var. avellana
Crassulaceae

Sedum album L.

Sedum sartorianum Boiss. subsp. sartorianum
Cucurbitaceae

Bryonia alba L.

Cyperaceae

Carex hirta L.

Carex panicea L.

Carex distachya Desf. subsp. distachya

Carex otrubae Podp.

Eleocharis palustris(L.) Roem. & Schult.

Biological Diversity and Conservation —4/ 1 (2011)

Scirpus sylvaticus L.

Dioscoreaceae

Tamus communis L. subsp. communis
Dipsacaceae

Cephalaria aristata K.Koch
Dipsacus laciniatus L.

Pterocephal us plumosus Coult.
Scabiosa columbaria L. subsp. ochroleuca (L.) Coulter
var. webbiana (Don) V.A.Matthews

Ericaceae

Arbutus andrachne L.

Euphorbiaceae

Euphorbia helioscopia L.

Euphorbia lathyris L.

Fabaceae

Anthyllisvulneraria L. subsp. praepropera (Kerner) Bornm.
Astragallus ponticus Pall.

Astragalus densifolius Lam.

* Astragal us gilvus Boiss.
Astragalus angustifolius Lam. subsp. angustifolius
var. angustifolius

Astragalus caucasicus Pall.

* Astragal us lydius Boiss.

Astragalus ornithopodiodes Lam.
Chamaecytisus hirsutus Link

Cicer montbretii Jaub. & Spach

Colutea cilicica Boiss.

Coronillavaria L.

Coronilla scorpioides W.D.J.Koch

Genista lydia Boiss. var. lydia

Genista sessilifolia DC.

LathyrusciceralL.

*Lathyrus tukhtensis Czecz.

Lathyrus laxiflorus Kuntze subsp. laxiflorus
Ononisarvensis L.

Scorpiurus muricatus L. var. subvillosus (L.) Fiori
Trifolium fragiferum L. var. pulchellum Lange
TrifoliumrepensL. var. repens

Trifolium pratense L. var. pratense

Vicia peregrina L.

Vicia hybrida L.

Vicia pannonica Crantz var. purpurascens (DC.) Ser.
Vicia satival. subsp. sativa

Vicia sibthorpii Boiss.

Vicia hirsuta (L.) Gray
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Vicia cassubica L.

Fagaceae

Quercus petraea (Mattuschka) Liebl. subsp. petraea

Quercus pubescens Willd.

Gentianaceae

Centaurium erythraea Rafn. subsp. rumelicum (Velen) Melderis
Geraniaceae

Erodium acaule Bech. & Thell.

GeraniumlucidumL.

*Geranium ibericum Cav. subsp. jubatum (Hand.-Mazz.) P.H.Davis

Globulariaceae

Globularia trichosantha Fisch. & C.A.Mey.
Globularia cordifolia L.

Haloragidaceae

Myriophyllum spicatum L.

Iridaceae

*Crocus ancyrensis Maw

Crocus olivieri J.Gay. subsp. olivieri
Gladiolusitalicus Miller.

*|ris purpureobractea B.Mathew & T.Baytop
Lamiaceae

Acinos rotundifolius Pers.

Ajuga chamaepitys (L.) Schreb. subsp. chia (Schreb.) Arcangeli
Lamium purpureum L. subsp. purpureum
Lamium amplexicaule L.

Lamium garganicum.L.subsp. laevigatum Arcangeli
Lycopus europaeus L.

Melissa mofficinalis L. subsp. officinalis
Mentha pulegium L.

Nepeta cataria L.

Origanum sipyleum L.

Origanum vulgare L. subsp. hirtum (Link) letsw.
Origanum vulgare L. subsp. vulgare
*Phlomis armeniaca Willd.

Phlomis pungens Willd. var. pungens
*Phlomisrusseliana Lag. ex Benth.

Salvia tomentosa Mill.

Salvia verticillata L. subsp. verticillata
*Salvia cyanescens Boiss. & Balansa
SalviasclareaL.

Salvia forskahlei L.

Salvia tomentosa Mill.

Scutellaria albida L. subsp. albida

Scutellaria orientalis L. subsp. pinnatifida Edmondson
Sderitislanata L.

Sderitismontana L. subsp. montana

*Sderitis amasiaca Bornm.

Sachys annua L. subsp. cilicica (Boiss.) R.Bhattacharjee
Teucrium polium L.

Teucrium montanum L.

Teucrium scordium L. subsp. scordium

Thymbra spicata L. var. spicata

Liliaceae

Allium ampeloprasum L.

Allium orientale Boiss.

Allium pallens L. subsp. pallens

Asparagus officinalis L.

Colchicum bivonae Guss.

Gagea granatelli (Parl.) Parl.

Gagea villosa (M.Bieb.) Duby var. villosa

Muscari armeniacum Leichtlin ex Baker

Muscari comosum (L.) Mill.

Ornithogalum fimbriatum Willd.

Ornithogalum comosum L.

Linaceae

Linum hirsutum L. subsp. anatolicum (Boiss.) Hayek
*Linum flavum L. subsp. scabrinerve (P.H.Davis) P.H.Davis
Loranthaceae

Viscum album L. subsp. saustriacum (Wiesh.) VVollman
Lythraceae

Lythrum salicaria L.

Malvaceae

Malva neglecta Wallr.

Morinaceae

Morina persica L. var. persica

Oleaceae

Jasminum fruticans L.

Ligustrumvulgare L.

Onagraceae

Epilobium hirsutum L.

Epilobium palustre L.

Orchidaceae

Cephalanthera damasonium (Miller) Druce
Cephalanthera rubra (L.) Rich.

Comperia comperiana (Steven) Asch. & Graebn.

Ophrys mammosa Desf.
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Orchis purpurea Hudson
Orchispallens L.

Paeoniaceae
Paeonia mascula (L.) Mill.
subsp. arietina (G.Anderson) Cullen & Heywood

Paeonia peregrina Mill.

Papaveraceae

Chelidonium majus L.

Corydalis solida (L.) Swartz subsp. solida
Fumaria officinalis L.

Fumaria asepala Boiss.

Papaver fugax Poir. var. fugax

Papaver rhoeas L.

Plantaginaceae

Plantago lanceolata L.

Plumbaginaceae

* Acantholimon acerosum (Willd.) Boiss. var. brachystachyum Boiss.

Plumbago europaea L.

Poaceae

Alopecurus aequalis Sobol.
Brachypodium sylvaticum P.Beauv.
Bromus sterilisL.

Hordeum murinum L. subsp. murinum
Pennisetum orientale Rich.

Poa bulbosa L.

Vulpia fasciculata (Forssk.) Fritsch
Polygalaceae

Polygala anatolica Boiss. & Heldr.
Polygala vulgaris L.

Polygonaceae

Polygonum amphibium L.

Polygonum arenastrum Bor.

Rumex crispus L.

Potamogetonaceae

Potamogeton natans L.

Primulaceae

Anagallis foemina Miller

Androsace maxima L.

Cyclamen intaminatum (Meikle) Grey-Wilson
Cyclamen coum Miller var. coum
Lysimachia vulgarisL.

Primula vulgaris Huds. subsp. vulgaris
Ranunculaceae

Adonis flammae Jacqg.

Clematis vitalba L.

Clematis viticella L.

* Del phinium venul osum Boiss.

Helleborus orientalis Lam.

Nigella arvensis L. var. glauca Boiss.
Ranunculus repensL.

Ranunculus reuterianus Boiss.

Ranunculus arvensis L.

Resedaceae

Reseda lutea L. var. lutea

Rhamnaceae

Paliurus spina-christii Mill.

*Rhamnus thymifolius Bornm.

Rosaceae

Cerasus avium Moench

Cotoneaster nummularius Fisch. & C.A.Mey.
Crataegus orientalis M.Bieb. var. orientalis
Fragaria vesca L.

Potentilla rupestris L.

Potentillareptans L.

Potentilla supina L.

Prunus spinosa L. subsp. dasyphylla (Schur) Domin
Prunus x domestica L.

Pyrus elaeagnifolia Pall.

Rosa canina L.

Sanguisorba minor Scop. subsp. muricata (Spach) Brig.
Sorbus umbellata Fritsch var. umbellata
Rubiaceae

Asperula arvensis L.

Asperula involucrata Wahlenb.

Cruciata taurica (Pall.) Ehrend.

Galiumincanum Sibth. & Sm. subsp. elatius (Boiss.) Ehrend.

Galium tricornutum Dandy

Galium spurium L. subsp. spurium

Rutaceae

Haplophyllum thesioides (Fisch. ex DC.) G.Don
Salicaceae

Populus nigra L. subsp. nigra

Salixalba L.

Salix pentandra L.

Scrophulariacae

*Digitalis lamarckii Ivanina

Digitalis ferruginea L. subsp. ferruginea
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Rhinanthus angustifolius C.C.Gmel. subsp. grandiflorus (Wallr.) D.A.Webb

Verbascumorientale (L.) All.
Veronica anagallis-aquatica L.
Veronica pectinata L. subsp. pectinata
Veronica persica Poir.

Solanaceae

Hyoscyamus niger L.

Solanum dulcamara L.
Thymelaeceae

Daphne pontica L.

Typhaceae

Typha shuttleworthii W.Koch & Sonder
Valerianaceae

Centranthus longiflorus Steven
Valeriana dioscoridis Sm.
Valerianella pumila (L.) DC.
Valerianella carinata Lois.
Valerianellaturgiga (Stev.) Betcke
Violaceae

Viola odorata L.

Violatricolor L.

Viola arvensis Murray

Viola canina L.

Viola alba Besser
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Distribution, elements of destruction and evaluation of risk categories of Orchidsin Osmaneli (Bilecik/Turkey)
and itsenvirons
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Abstract

In this study, its been determined the taxa which belongs Orchidaceae family that naturally distributes in
Osmaneli (Bilecik-Turkey) and their localities, phytogeographical regions, conditions of endemism, the risk categories,
state populations, factors that threaten destruction, protection recommendations and economic values and new square
records. In this region the Orchidaceae family is represented, 11 species, 10 subspecies and 1 varietes which belong to
10 genera, totally 22 taxa. The distribution of the determined taxa into the phytogeographical regions are, 6 taxa East
Mediterranean element, 5 taxa Mediterranean element, 3 taxa Euro-Siberian element, 1 taxon Euxine element, 7 taxa
are pluriregion or unknown phytogeographical regions. The taxon Ophrys fusca Link. subsp. thracica Kreutz is
endemic and its risk category is LC. 1 taxon are for A3 square and 20 taxa are for Bilecik, are new records which were
determined in the result of this study. Orchids in the region, agricultural activities, degradation of forest areas, grazing
and human origin were found to be under the influence of other elements of destruction. There was no collection of
orchids in the region, commercial or amateur and determined that any protection measure was not taken. New risk
categories and protection measures were proposed for the orchids in the research region.

Key words: Orchidaceae, Orchid, Flora, Osmaneli, Turkey

*

Osmaneli (Bilecik/Turkiye) ve cevresindeki orkidelerin
yayilis, tahribat unsurlar ve risk kategorileri bakimindan degerlendirilmesi

Ozet

Bu aragtirmada Osmaneli (Bilecik-Tiirkiye) ve ¢evresinde dogal yayilis gosteren Orchidaceae familyasina ait
taksonlarin lokaliteleri, habitatlar, fitocografik bolgeleri, endemizm durumlari, risk kategorileri, populasyonlarinin
durumlari, tehdit altinda olduklari tahribat unsurlari, koruma onerileri, ekonomik degerleri, yayilis ve yeni kare kayitlar
belirlenmistir. Arastirma sonucunda Osmaneli (Bilecik-Tiirkiye) ve ¢evresinde Orchidaceae familyasina ait 10 cinste
1171 tiir, 10’u alttiir ve 1’1 varyete seviyesinde olmak iizere toplam 22 tiir ve tiiralt1 takson belirlenmis olup bunlarin, 6’s1
Dogu Akdeniz Elementi, 5’i Akdeniz Elementi, 3’ii Avrupa-Sibirya Elementi, 1°i Oksin Elementi, 7’si ise cok bélgeli
veya fitocografik bolgesi bilinmeyen taksonlardir. Bu taksonlardan Ophrys fusca Link. subsp. thracica Kreutz endemik
olup risk kategorisi LC’dir. Arastirma bolgesinde tespit edilen taksonlardan 1’i A3 karesi, 20’si ise Bilecik ili igin yeni
kayit niteligindedir. Orkidelerin bdlgede, tarimsal faaliyetler, orman alanlarinin bozulmasi, otlatma ve insan kaynakli
diger tahrip unsurlarinin etkisi altinda oldugu goriilmistiir. Bolgede ticari veya amator olarak herhangi bir orkide
toplanmasina rastlanmamis ve herhangi bir koruma tedbirinin de alinmadigi belirlenmistir. Arastirma alanindaki
orkideler icin yeni risk kategorileri ve koruma tedbirleri 6nerilmistir.

Anahtar kelimeler: Orchidaceae, Orkide, Flora, Osmaneli, Turkiye

" Corresponding author / Haberlesmeden sorumlu yazar: Tel.:+9022223937 50/2428; E-mail: okoyuncu@ogu.edu.tr

© 2008 All rightsreserved / Tiim haklar1 saklidir BioDiCon. 93-0909


http://www.biodicon.com/�
http://www.tureng.com/search/represent�
http://www.tureng.com/search/genera�
http://www.tureng.com/search/mediterranean�
http://www.tureng.com/search/mediterranean�
mailto:okoyuncu@ogu.edu.tr�

Biological Diversity and Conservation —4/ 1 (2011) 123

1. Giris

Orkide, Orchidaceae familyasina ait taksonlarin tamamina verilen genel bir isimdir. Familya ismini Orchis
cinsinden almustir. Yeryiiziinde Orchidaceae familyasinin igerdigi tiir sayilari ile ilgili farkli bilgiler vardir; Sezik’e gore
yaklasik 450 cins ve 18.000-20.000 tir, Cullen 1999’a gére 700 cins ve 22.000-25.000 tir ve Allaby 2001’e gore
yaklagik 800 cins ve 18.000-22.000 tiirdlr. Ancak, Orchidaceae familyasinin yeryiiziindeki ¢igekli bitkiler aleminin en
genis familyalarindan biri oldugu kesin olarak bilinmektedir. Orkideler ¢ok yillik monokotil otsu bitkilerdir.
Yeryliziinde kutup ve ¢61 bolgeleri disinda hemen her yerde yetigen tiirleri vardir. Yapilan son molekiiler aragtirmalara
gore Orchidaceae familyas1 Angiospermlerin en eski familyalarindan biridir. Ozellikle tropikal kusak iilkelerinde biiyiik
cicekli orkide tiirleri, orta kusak {ilkelerinde ise daha kiiglik ¢icekli orkide tiirleri dogal yayilis gostermektedir.
Tiirkiye’de dogal yayilis gosteren orkideler de orta kusak orkideleridir. Bu orkideler toprakta yasar, yasadiklar1 bolge ve
yer goz Oniline alinarak orta kusak orkideleri veya toprak orkideleri olarak adlandirilirlar. Orta kusak orkideleri,
morfolojik olarak toprak alt1 ve toprak {istii organlar tagimaktadir. Toprak alt1 organi olarak kdk ve depo organ (yumru
veya rizom) bulunmaktadir. Toprak altinda yumru veya rizom bulundurmalari, toprak iistii organlar1 (govde, yaprak,
cicek) tek yillik otsu olan bu bitkilere ¢ok yillik olma 6zelligi kazandirmaktadir. Ulkemizde dogal yayilis gdsteren
orkidelerin biiyiik ¢ogunlugu ototrof, az bir kismi saprofittir. Anadolu orijin merkezi olarak adlandirilan gen
merkezlerinden Kiiglik Asya ve Akdeniz gen merkezlerinin smirlari iginde yer almasindan ve sahip oldugu iklim,
toprak, fitocografik bolge ve jeolojik yap1 ozelliklerinden dolayr ¢ok zengin bir floraya sahiptir. Dogal olarak genel
floradaki bu zenginlik orkide zenginligine de yansimaktadir. Tiirkiye orkide bakimindan Avrupa ve Ortadogu’nun en
zengin cografyalarindan biridir. Ulkemizin hemen her yerinde degisik orkide tiirlerine rastlanabilir. Ulkemiz orkideleri
ile ilgili ilk bilgi Boissier 1884 tarafindan verilmistir. Bu ¢alismada Tiirkiye’de 15 cinse ait 60 tiiriin yayilis gosterdigi
bildirilmistir. Daha sonra ¢ok sayida aragtirma yapilmistir. Bu ¢alismalarin bazilarinda Tiirkiye orkidelerinin cins, tiir,
varyete sayilart ile yayiliglart verilmis, bazilarinda ise orkidelerle ilgili anatomik, morfolojik ve korolojik bilgiler
verilmistir. Orkidelere 6zel bu ¢aligmalarin disinda iilkemizde yapilan ¢ok sayidaki floristik ¢aligmayla da Tirkiye
orkideleri ile ilgili nemli veriler elde edilmistir. S6z konusu bu ¢aligmalarin diginda, orkidelerin ekonomik, molekiiler,
eczacilik, ekolojik, korolojik, etnobotanik, doku kiiltiirii, anatomik ve morfolojik agidan incelendigi bazi ¢aligmalarda
gerceklestirilmistir (Davis 1965; Sezik 1982, 1984, 2002; Sezik ve Ozer 1983; Renz and Taubenheim 1984; Giiler
1997; Ertug 2000; Kreutz 2000, 2009; Tamer et al 2006; Aybeke 2007; Daskin et al. 2007; Sezik vd. 2007; Deniz 2009;
Arslan 2010; Aybeke et al. 2010; Tekingen and Giiner 2010).

Ulkemiz orkideleri hakkindaki en genis ¢aligmalar; J. Renz ve G. Taubenheim’un Flora of Turkey’de yazdig1
Orchidaceae familyasi, Sezik’in yazdigi Orkidelerimiz ve en son olarak Kreutz’un Almanca ve Tiirk¢e olarak yazdigi
Tiirkiye Orkideleri adli eserlerinde verilmektedir. Kreutz’un bu eserinde iilkemizde dogal yayilis gosteren 170 orkide
taksonu renkli resimleri ile birlikte yayilis alanlar1 Tiirkiye haritasi iizerinde isaretlenerek gosterilmistir. Ayrica bu
eserde Tiirkiye orkidelerinin, botanik 6zellikleri, ekolojik istekleri, dogal yayilis alanlari, yagam tehditleri ve koruma
onlemleri oldukg¢a ayrintili bir sekilde verilmistir (Kreutz 2009).

En son literatur bilgilerine gore; llkemizde Orchidaceae familyasi, 24 cinse ait 170 takson ile temsil
edilmektedir. Bu taksonlardan 146’s1 tiir, 32’si alttiir ve 10’u varyete kategorisindedir. Tiirkiye’nin Tehdit Altindaki
Nadir Tiir ve Endemik Bitkilerini risk kategorilerine gore siniflandiran Tiirkiye Bitkileri Kirmizi Kitabi’'nda sadece
endemik olan 14, endemik olmayan 10 orkide taksonunun tehlike kategorileri belirtilmistir. Diger taraftan, CITES (The
Conversion on International Trade in Endengered Species of Wild Fauna and Flora)’in listesinde ise Turkiye
orkidelerinden 55 takson yer aldig1 goriilmektedir (Ekim vd. 2000; Anonim 2011).

Orkide yumrularindan salep ismi verilen sicak bir igecek yapilir. Ayrica dondurma vb. gida maddelerinin
yapiminda ve siis ¢igekeiliginde de kullanilir. Son derece nadir ve pahali bir bitki olan orkideler ¢ok ylksek ekonomik
degerlere sahiptir. Tiirkiye’de bulunan orkidelerin yaklasik % 85’1 yumruludur. Bu orkidelerin ise yaklasik % 90°1 salep
elde edilmekte kullanilir. Her yi1l 100 den fazla taksona ait yumrular salep elde edilmek iizere toplanmakta ve 40 tona
yakin salep elde edilmektedir. Yapilan arastirmalara gore ortalama iki salep yumrusunun kuru agirliginin yaklasik 1 g
oldugu belirlenmistir. Buna gore her yil yaklasik 80 milyon orkide bitkisinin salep elde edilmek iizere dogadan
toplandig bilinmektedir. Diger taraftan gehirlesme, asirt otlatma ve ormanlarin tarim arazisine doniistiiriilmesi ve diger
tarimsal faaliyetler ile de orkidelere zarar verilmektedir. Bu durum baz1 orkide tiirlerini nesillerinin yok olmasiyla karsi
karstya birakmaktadir. Bu nedenlerle, Tirkiye orkideleriyle yapilan caligmalara onderlik yapan Ekrem Sezik,
iilkemizdeki biitiin yumrulu orkidelerin IUCN risk kategorilerine gore EN kategorisine alinmasimi ve salep elde
edilmesinin yasaklanmasini énermektedir. Ulkemizde ticari salep elde edilen 6 ana bdlge belirlenmistir. Bunlar; Kuzey
Anadolu (Kastamonu), Giiney Bat1 Anadolu (Mugla), Giiney Anadolu (Antalya, Silitke), Giiney Dogu Anadolu (Maras
Salebi, Cayir Salebi), Dogu Anadolu (Dag Salebi, Cayir Salebi) ve i¢ Anadolu (Akdag Madeni Salebi)’dir. Son derece
gosterigli ve etkileyici bir ¢igek yapisina sahip olan orkidelerin bazilart dylesine nadir ve kiymetlidir ki; sadece
Anadolu’daki kiigiik populasyonlarinda yasamlarim siirdiirebilmektedir. Sahip oldugumuz orkide zenginligimizin tam
olarak tespit edilmesi, taninmasi, tanitilmasi, degerlendirilmesi ve etkin bir bigcimde korunmasi i¢in daha gok bilimsel
caligmanin yapilmasi gerekmektedir. Yapilan literatiir incelemelerine gére arastirma bolgesi olan Osmaneli (Bilecik) ve
cevresinde orkidelerle ilgili salt herhangi bir ¢alismaya rastlanamamustir. Sadece arastirma alaninin yakin gevresinde

Onur KOYUNCU et al., Distribution, elements of destruction and evaluation of risk categories of Orchidsin Osmaneli (Bilecik/Turkey) and its
environs



124 Biological Diversity and Conservation —4/ 1 (2011)

yapilmig bazi flora ¢alismalarinda Orchidaceae familyasina ait taksonlarin kayitlari bulunmaktadir (Ocak and Tokur
2000; Tiirker and Giiner 2003; Sezik vd. 2007; Ikinci and Giiner 2007; Aslan 2010).

Tiim bu nedenlerle, Osmaneli (Bilecik) ve ¢evresinde yapilan floristik ¢aligmalar sirasinda orkide 6rneklerinin
toplanmasina ve bu grupla ilgili diger verilerin elde edilmesine ayrica hassasiyet ve 6nem gosterilmistir (Sekil 1).

Sekil 1. Aragtirma alaninin haritasi (1/500000).
2. Materyal veydntem

Arasgtirma bdlgesi olan Osmaneli (Bilecik) ve ¢evresinde 2005-2009 yillarinda yapilan arazi ¢aligmalarinda
lokalite bilgileri, habitat bilgileri, populasyon durumlart ve tehdit unsurlari tespit edilerek toplanan orkide 6rneklerinin
teshisleri ilgili literatiirlere dayanilarak yapilmistir. Teshisleri tamamlanan drnekler Eskisehir Osmangazi Universitesi
Fen Edebiyat Fakiiltesi Herbaryumu (OUFE)’ na konulmustur. Tespit edilen taksonlar Renz and Taubenheim 1984’deki
siralamaya gore verilmistir. Floristik listede taksonlarin otorleri ve Tiirkge isimleri, lokalite ve habitat bilgileri,
toplanma tarihleri, herbaryum numaralar1 verilerek fitocografik bolgeleri endemizm durumu risk kategorisi A3 karesi ve
Bilecik ili i¢in yeni kayit bilgisi sirastyla belirtilmistir (Ekim vd 2000; IUCN 2001; Kreutz 2009).

3. Bulgular

Aragtirma alanindan toplanan 6rneklerin degerlendirilmesiyle Orchidaceae familyasina ait 10 cinste 11°i tiir,
10°u alttiir ve 1°i varyete seviyesinde olmak {izere toplam 22 tiir ve tiiralti takson belirlenmigtir. Ayrica taksonlarin
Tiirkiye’deki yayilislari, ¢igeklenme donemleri ve toprak alt1 organlari verilmistir (Tablo 1).

Osmaneli (Bilecik) ve Cevresinin Orkideleri
Cephalanthera Rich.

C. epipactoides Fisch.&Mey. (Beyaz Mahmuzlu Orkide)
A2 Bilecik: Osmaneli, Beyce-ilyasca arasi, Pinus sp. ve Quercus sp. Ormani Agikliklari, N: 40° 15° 28.5”°-E: 029° 54
37.4,622m, 18.05.2006, OUFE: 14583, Dogu Akdeniz elementi.

C. rubra (L.) Rich. (Kirmiz1 Orkide)
A2 Bilecik: Osmaneli-Balgikhisar yolu, Quercus sp. ve Pinus sp. Ormam Agikliklari, N: 40° 17’ 39.3""-E: 029° 56’
27.6°’, 784m, 09.05.2007, OUFE: 14546, Genis yayilish, Bilecik ili i¢in yeni kayit, (Sekil 1).

C. longifolia (L.) Fritsch (Kili¢ Yaprakli Orkide)
A2 Bilecik: Osmaneli, Selen-igmeler Yolu, Pinus sp. Ormam Agikliklari, N: 40° 23’ 25.3’"-E: 029° 59’ 38.5’", 89m,
08.05.2008, OUFE: 14547, Avrupa Sibirya elementi, Bilecik ili igin yeni kayit.

C. damasonium (Miller) Druce (Beyaz Orman Kuscugu Orkidesi)
A2 Bilecik: Osmaneli, Ak¢apinar Kodyii, Merkez, Mezarhik, N: 40° 24’ 22.4"’-E: 029° 53’ 39.4’", 610m, 18.05.2006,
OUFE: 14584, Avrupa Sibirya elementi, Bilecik ili i¢in yeni kayit.

Epipactis Zinn

E. helleborine (L.) Crantz cf. helleborine (Genis Yaprakli Orkide)
A2 Bilecik: Osmaneli-Diizmese yolu, Quercus sp. Ormani1 Agikliklari, N: 40° 21’ 28.4"’-E: 029° 54’ 44.9"", 122m,
24.06.2008, OUFE: 14585, Genis yayilish, Bilecik ili i¢in yeni kayit, (Sekil 2).

Limodorum Boehmer
L. abortivum (L.) Sw. var. abortivum (Erguvani Meneksemsi Orkide)
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A2 Bilecik: Osmaneli, Diizmese Koyii-Ciftlikkdy Arasi, Ormanlik Alanlar, N: 40° 22 22.8’°-E: 029° 54’ 32.4°", 156m,
17.04.2006, OUFE: 14549, Bilecik ili i¢in yeni kayit, (Sekil 3).

Platanthera L. C. M. Richard

P. chlorantha (Custer) Reiche. subsp. chlorantha (Yesil Orkide)
A2 Bilecik: Osmaneli-Diizmese yolu, Cayirlik Alanlar, N: 40° 21” 28.4°°-E: 029° 54’ 44.9"’, 122m, 24.06.2008, OUFE:
14586, Genis yayilish, Bilecik ili i¢in yeni kayit.
OphrysL.

O. fusca Link. subsp. thracica Kreutz (Donuk Trakya Orkidesi)
A3 Bilecik: Osmaneli, Orhaniye Koyii, Selale Yolu, Quercus sp. Ormani Ag¢ikliklari, N: 40° 21’ 15.3"’-E: 029° 54’
06.8°’, 108m, 10.04.2006, OUFE: 14551, Akdeniz Elementi, Bilecik ili i¢in yeni kayit, Endemik, (Sekil 4).

O. lutea Cav. subsp. minor (Tod.) O.&E. Danesch (Kiigiik Sar1 Cigekli Orkide)
A2 Bilecik: Osmaneli-Ciciler Kéyii Arasi, Cayirlik ve Calilik alanlar, N: 40° 26’ 31.5°"-E: 030° 03* 30.3"", 92m,
02.04.2009, OUFE: 14587, Akdeniz Elementi, Bilecik ili i¢in yeni kayit, (Sekil 5).

O. mammosa Desf. subsp. mammosa
A3 Bilecik: Osmaneli, Sogiitgiik-Goyniiksuyu yolu, Calilik ve Cayirlik Alanlar, N: 40° 21’ 38.4"’-E: 030° 13’ 55.8”",
195m, 01.05.2006, OUFE: 14552, Dogu Akdeniz Elementi, Bilecik ili i¢in yeni kayit, (Sekil 6).

O. oestrifera Bieb. subsp. oestrifera (Boynuzlu Orkide)
A3 Bilecik: Belenalan-ilyasca Yolu, Yolun Sag Taraflari, Orman Agikliklar;, N: 40° 20° N: 40.7°’-E: 030° 02’ 12.3”’,
331m, 12.06.2008, OUFE: 14588, (Sekil 7).
SerapiasL.

S. bergonii E.G. Camus, Bergon&A. Camus subsp. bergonii (Bergon Orkidesi)
A2 Bilecik: Osmaneli-Diizmese Arasi, Yol Kenarlari, A¢ik Alanlar, N: 40° 23’ 08.8"°-E: 029° 57° 11.7"’, 116m,
15.04.2009, OUFE: 14590, Dogu Akdeniz Elementi, A3 Karesi igin yeni kayit, Bilecik ili igin yeni kayit.
Himantoglossum W.D.J. Koch

H. caprinum (M. Bieb.) Spreng. subsp. caprinum (Kayisli Kegci Orkidesi)
A3 Bilecik: Vezirhan-Kayabeli Yolu, Quercus sp. Caliliklari, N: 40° 14" 31.4""-E: 030° 02’ 25.4’", 211m, 12.07.2008,
OUFE: 14591, Euxine Elementi, Bilecik ili i¢in yeni kayit.

Anacamptis L. C. M. Richard

A. pyramidalis (L.) Rich. (Piramidal Orkide)
A2 Bilecik: Osmaneli, Cumali-Balgikhisar Arasi, Yamaclik, Acik Alanlar, N: 40° 17’ 26.7’-E: 029° 55” 59.2”", 753m,
15.05.2008, OUFE: 14553, Genis yayilisli, Bilecik ili i¢in yeni kayit, (Sekil 8).

OrchisL.

O. tridentata Scop.
A3 Bilecik: Vezirhan, Vezirhan-Balgikhisar Yolu, Cayirlik Alanlar, Tren Yolu Kenarlari, N: 40° 14° 48.1"’-E: 030° 01’
48.4°’, 147m, 22.05.2008, OUFE: 15171, Akdeniz Elementi, Bilecik ili i¢in yeni kayit, (Sekil 9).

O. purpurea Huds. subsp. purpurea (Gercek Erguvani Orkide)
A2 Bilecik: Osmaneli, Sarmagik Koyii, Koy Girisi, Orman Agikliklar1, Yol Kenarlar1, N: 40° 16” 39.8”"-E: 029° 57’
51.4°’, 480m, 08.05.2008, OUFE: 14554, Avrupa Sibirya Elementi, Bilecik ili i¢in yeni kayt, (Sekil 10).

O. simia Lam. (Maymun Orkidesi)
A3 Bilecik: Osmaneli, Medetli-Sogucakpinar Arasi, Calilik Alanlar, N: 40° 18’ 43.1°’-E: 030° 07’ 09.4’’,135m,
01.05.2006, OUFE: 14555, Akdeniz Elementi, Bilecik ili i¢in yeni kayit, (Sekil 11).

O. anatolica Boiss. (Anadolu Orkidesi)
A3 Bilecik: Mekece, Mekece-iznik Yolu, Cayirlik Alanlar, N: 40° 26° 19.57"-E: 030° 00’ 36.4’’, 294m, 01.05.2007,
OUFE: 14556, Dogu Akdeniz Elementi, Bilecik ili i¢in yeni kayait.

O. mascula (L.) Boiss.&Kotschy subsp. pinetorum (Boiss.&Kotschy) E.G. Camus, Bergon&A.. Camus (Cam
Orkidesi)
A2 Bilecik: Vezirhan, Vezirhan-Giiniiéren Koyii Arasi, Yol Kenarlari, Cayirlik Alanlar, N: 40° 13’ 37.2""-E: 029° 57°
44,97, 287m, 08.05.2008, OUFE: 14557, Dogu Akdeniz Elementi, Bilecik ili i¢in yeni kayit.

O. pallens L. (Solgun Orkide)
A3 Bilecik: Vezirhan, Vezirhan-Sarmasik yolu Pinus sp. Ormam Agikliklar, N: 40° 14’ 45.1’-E: 030° 01’ 14.7”’,
238m, 08.05.2008, OUFE: 14594, Bilecik ili icin yeni kayat.
Dactylorhiza Neck. ex Nevski

D. iberica (Bieb. ex Willd.) Soo (Kirim Orkidesi)
A3 Bilecik: Mekece, Mekece-Osmaneli Arasi, Yamaclik, Calilik Alanlar, N: 40° 24’ 58.7"’-E: 030° 01’ 51.5’", 93m,
01.05.2007, OUFE: 14596, Genis yayilisli, Bilecik ili igin yeni kayit.

D. romana (Seb.) Soo subsp. romana (Roman Orkidesi)
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A3 Bilecik: Osmaneli, Kayabeli Koyii, Mezarlik, N: 40° 17” 41.3""-E: 030° 06" 33.6", 291m, 24.04.2006, OUFE:
14558, Akdeniz Elementi, Bilecik ili i¢in yeni kayit, (Sekil 12).

Tablo 1: Arastirma alaninda belirlenen orkidelerin Tiirkiye’deki dagilimi, ¢igeklenme zamani ve toprak alti organ
tipleri.
Literatiirdeki | Bolgedeki Toprak
Takson Tirkiye’deki yayilist ciceklenme ciceklenme altt
zamani zamani organi
Cephalanthera epipactoides Bat1 Karadeniz, Marmara, Ege ve Akdeniz 3-6 5 Rizom
C. rubra Karadeniz, Ege ve Akdeniz 4-7 5 Rizom
C. longifolia Karaiiemz Vevklsmen Trakya, Marmara, Ege, Akdeniz, Dogu 5.6 5 Rizom
ve Giiney Dogu Anadolu
cd nium Ka{ademz ve klsnzen Trakya, Marmara, Ege, Akdeniz ve 5.7 5.6 Rizom
Dogu ve Giiney Dogu Anadolu
Epipactis helleborine (L.) Crantz cf. | Karadeniz, Akdeniz ve kismen Trakya, Marmara, Ege ve 5.8 6-7 Rizom
helleborine Dogu ve Giiney Dogu Anadolu
Limodorum abortivum (L.) Sw. var. | Karadeniz, Trakya, Marmara, Ege, Akdeniz ve kismen Dogu 4.7 4 Rizom
abortivum ve Giiney Dogu Anadolu
Platanthera chlorantha (Custer) | Karadeniz ve kismen Trakya, Marmara, Ege ve Giiney Dogu 5.7 6-7 yumru
Reiche. subsp. chlorantha Anadolu
Ophrysfusca Link. subsp. thracica | Giliney Dogu Marmara ve Dogu Marmara Bolgesinde 4-5 4 Yumru
Ophrys lutea Cav. subsp. minor Ege, Dogu Akdeniz, Dogu Marmara ve Bat1 Akdeniz 3-4 4 Yumru
Ophrys mammosa Desf. subsp. | Ege, Dogu Akdeniz, Marmara ve Marmara’nin dogusundan I¢
- 3-5 5 Yumru
mammosa Anadolu ve Bat1 Karadeniz
Ophrys oestrifera Bieb. subsp. | Karadeniz, Ege, Bati Akdeniz, Dogu Anadolu ve kismen 4-6 6 Yumru
oestrifera Trakya ve Marmara
Serapias bergonii  E.G. Camus, | Ege, Dogu Akdeniz ve Dogu Marmara ve Marmara’nin 45 4 yumru
Bergon&A. Camus subsp. bergonii dogusundan Bat1 Karadeniz
Himantoglossum caprinum (M. | Karadeniz, Dogu Marmara ve Bati Karadeniz den Dogu
- - 6-7 7 Yumru
Bieb.) Spreng. subsp. caprinum Marmara
Anacamptis pyramidalis I,\(Ae;e:;i:?;z, Ege, Akdeniz, Dogu Anadolu ve kismen Trakya ve 4.7 5 Yumru
Orchistridentata Karadeniz, Marmara, Trakya, Ege, Akdeniz ve Dogu Anadolu | 4-6 5 Yumru
Slzrc:lljfeapurpurea Huds.  subsp. Orta ve Bat1 Karadeniz ve i¢ Ege ve i¢ Bat1 Akdeniz 4-5 5 Yumru
Orchissimia Karadeniz, Ege, Akdeniz ve Dogu Anadolu ve kismen de 45 5 Yumru
Trakya ve Marmara
Orchis anatolica Ege, Akdeniz ve Dogu Anadolu 3-5 5 Yumru
Orchis mascula (L.) | Karadeniz, Bati Marmara, Giiney Ege, Akdeniz ve Dogu 5.6 5 Yumru
Boiss.&Kotschy subsp. pinetorum Anadolu
Orchis pallens Dogu ve Batl,Karadenlz_Ve kismen Anadolu’nun batist ile 5-6 5 Yumru
Dogu Anadolu’nun Kuzeyi
N Karadeniz ve Akdeniz ve kismen de Dogu Anadolu, Giiney . )
Dactylorhiza iberica Dogu Anadolu ve I¢ Anadolu 6-7 5-6 Yumru
Dactylorhiza romana (Seb.) Soo | Karadeniz, Ege ve Akdeniz Bélgeleri ve kismen de Trakya ve
4-5 4-5 Yumru
subsp. romana Marmara

Sekil 1. Cephalanthera rubra

A

Sekil 2. Epipactis helleborine cf. Helleborine
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Sekil 7. Ophrys oestrifera subsp. oestrifera Sekil 8. Anacamptis pyramidalis
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Sekil 11. Orchissimia ' Sekil 12. Dactylorhiza romana subsp. romana

4. Sonuglar ve tartisma

Aragtirma sonucunda Osmaneli (Bilecik) ve ¢evresinde Orchidaceae familyasma ait 10 cinste 11’1 tiir, 10’u
alttiir ve 1’i varyete seviyesinde olmak Uzere toplam 22 tiir ve tiiralt1 takson belirlenmis olup bunlarin, 6’sinin Dogu
Akdeniz, 5’inin Akdeniz, 3’Uniin Avrupa-Sibirya, 1’inin Oksin Elementi, 7’sinin ise ¢ok bdlgeli veya fitocografik
bolgesi bilinmeyen taksonlar oldugu gorilmiistir. Arastirma alani fiziki olarak Avrupa-Sibirya fitocografik bolgesinin
iginde yer almasma ragmen, Avrupa-Sibirya, Akdeniz ve Iran-Turan Fitocografik bélgelerinin tam birlesme
bolgesindedir. Taksonlarin, tespit edilen fitocografik bolge dagilimi arastirma bolgesinin 3 fitocografik bdlgenin
birlesme noktasinda olmasi ve sahip oldugu ¢ok sayidaki kiigiik Akdeniz karakterli habitatlarla agiklanabilir.

Cephalantera cinsi Tiirkiye’de 6 tiir ile temsil edilir ve rizomlu koke sahiptir. Arastirma alaninda bu cinse ait 4
tiir belirlenmistir; C. epipactoides, C. rubra, C. longifolia ve C. damasonium. Bu tirlerin hicbiri endemik olmamakla
birlikte endemik olmayan nadir orkideler grubuna da dahil edilmemistir. Sadece bu taksonlardan C. rubra ve C.
damasonium CITES’in listesinde nesli tehdit altinda bulunabilecek tiirler arasinda belirtilmistir. C. rubra taksonunun
tehdit altinda olma derecesi 4 ve ender olma derecesi 4’diir. IUCN kirmizi liste kategorilerine gore ise taksonun durumu
belirlenmemistir Taksonun bolgedeki populasyonu yaklasik 75 bireyden olusmaktadir. C. rubra, tirtnin Tirkiye’deki
yayilist Karadeniz, Ege ve Akdeniz Bolgelerinde kismen de Trakya ve Marmara bolgelerindedir. C. epipactoides,
taksonun ise tehdit altinda olma derecesi 4 ve ender olma derecesi 4’diir. Taksonun bdlgedeki populasyonu yaklagik 100
bireyden olugmaktadir. Bu tiiriin Tiirkiye’deki yayilist ise Bati1 Karadeniz, Marmara, Ege ve Akdeniz bdlgelerindedir. C.
longifolia taksonun tehdit altinda olma derecesi 3 ve ender olma derecesi 5’dir. Taksonun bolgedeki populasyonu
yaklagik 80 bireyden olusmaktadir. C. damasonium taksonun tehdit altinda olma derecesi 4 ve ender olma derecesi
3’diir. Taksonun bolgedeki populasyonu yaklasik 80 bireyden olugsmaktadir. C. longifolia ve C. damasonium tirlerinin
Tiirkiye’deki yayilis1 ise Karadeniz Bolgesi ile kismen Trakya, Marmara, Ege, Akdeniz ve Dogu ve Giliney Dogu
Anadolu bolgelerindedir.

Epipactis cinsi Tiirkiye’de 9 tiir ile temsil edilir ve rizomlu koke sahiptir. Aragtirma alaninda bu cinsine ait E.
helleborine (L.) Crantz cf. helleborine taksonu bulunmustur. Bu takson hem IUCN risk kategorilerinde hem de
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CITES’in listesinde nesli tehdit altinda bulunabilecek tiirler arasinda belirtilmemistir. E. helleborine (L.) Crantz cf.
helleborine taksonunun, Tirkiye’deki yayilist Karadeniz ve Akdeniz Bolgeleri olmakla birlikte kismen Trakya,
Marmara, Ege ve Dogu ve Giiney Dogu Anadolu bodlgesindedir. Bu taksonun tehdit altinda olma derecesi 4 ve ender
olma derecesi 3’diir. Taksonun bdlgedeki populasyonu yaklagik 150 bireyden olusmaktadir.

Limodorum cinsi Turkiye’de 1 tiire ait 2 varyete ile temsil edilir ve rizomlu koke sahiptir. Aragtirma alaninda
bu tlrln L. abortivum (L.) Sw. var. abortivum varyetesi bulunmustur. Bu takson hem IUCN risk kategorilerinde hem de
CITES’in listesinde nesli tehdit altinda bulunabilecek tiirler arasinda belirtilmemistir. Bu taksonun tehdit altinda olma
derecesi 5 ve ender olma derecesi 5°dir. L. abortivum (L.) Sw. var. abortivum taksonunun Tiirkiye’deki yayilist
Karadeniz, Trakya, Marmara, Ege, Akdeniz ve kismen Dogu ve Giiney Dogu Anadolu bolgelerindedir. Taksonun
bolgedeki populasyonu yaklasik 80 bireyden olusmaktadir.

Cephalantera, Epipactis ve Limodorum cinsine ait taksonlar rizomlu koke sahip olduklarindan salep ve benzeri
gidalarin tiretiminde kullanilmamaktadir. Buna gore arastirma bdlgesinde bu cinse ait taksonlar icin salep ve benzeri
maddelerin iiretimi bakimdan herhangi bir tehdit s6z konusu degildir. Ancak tarimsal faaliyetler, hayvan otlatmaciligi,
kentlesme faaliyetleri ve diger insan kaynakli tehditler s6z konusudur. Bolgede bu unsurlarin tehdidi her gegen giin
artarak devam etmektedir.

Platanthera cinsi Tiirkiye’de 3 tiir ile temsil edilir ve yumrulu koke sahiptir. Arastirma alaninda bu cinsin P.
chlorantha (Custer) C. Reich. subsp. chlorantha taksonu belirlenmistir. Bu takson da hem TUCN risk kategorilerinde
hem de CITES’in listesinde nesli tehdit altinda bulunabilecek tirler arasinda belirtilmemistir. Bu taksonunun
Tirkiye’deki yayilis1 Karadeniz Bolgesi ve kismen Trakya, Marmara, Ege ve Giiney Dogu Anadolu bolgeleridir.
Taksonun tehdit altinda olma derecesi 1 ve ender olma derecesi 1’dir. Taksonun bdlgedeki populasyonu yaklasik 15-20
bireyden olugmaktadir.

Ophrys cinsi Tarkiye’de 64 tir ve bu turlere ait 20 alttir olmak tizere 74 takson ile temsil edilir ve yumrulu
koke sahiptir. Bu cins iilkemizde en fazla takson igeren orkide cinsidir. Arastirma alaninda bu cinsin 4 taksonu tespit
edilmistir; O. fusca Link. subsp. thracica, O. lutea Cav. subsp. minor, O. mammosa Desf. subsp. mammosa ve O.
oestrifera Bieb. subsp. oestrifera. Tespit edilen taksonlardan sadece O. fusca Link. subsp. thracica endemiktir. Bu
taksonun tehdit altinda olma derecesi 4 ve ender olma derecesi 3’diir. [IUCN kirmizi liste kategorilerine gore taksonun
durumu belirlenmemistir. Taksonun bdlgedeki populasyonu yaklagik 30-40 bireyden olusmaktadir. Bu takson bolgede
belirlenen tek endemik taksondur. O. fusca Link. subsp. thracica taksonunun Tirkiye’deki yayilisi Giiney Dogu
Marmara’dir. Diger taraftan Dogu Marmara Bolgesinde de kismen yayilis gosterir. Diger 3 takson ise hem IUCN risk
kategorilerinde hem de CITES’in listesinde nesli tehdit altinda bulunabilecek tiirler arasinda belirtilmemistir. O. lutea
Cav. subsp. minor taksonunun Tiirkiye’deki yayilisi Ege ve Dogu Akdeniz Bolgeleridir. Dogu Marmara ve Bati
Akdeniz Bolgelerinde de kismen yayilis gosterir. Bu taksonun tehdit altinda olma derecesi 5 ve ender olma derecesi
6’dir. Taksonun bolgedeki populasyonu yaklagik 100-110 bireyden olusmaktadir. O. mammosa Desf. subsp. mammosa
taksonunun Tirkiye’deki yayilisi Ege, Dogu Akdeniz ve Marmara Boélgeleridir. Diger taraftan Marmara’nin
dogusundan I¢ Anadolu ve Bat1 Karadeniz bolgelerine dogru kismi yayilislar goriilmektedir. Taksonun tehdit altinda
olma derecesi 4 ve ender olma derecesi 3’diir. Taksonun bolgedeki populasyonu yaklasik 200 bireyden olusmaktadir. O.
oestrifera Bieb. subsp. oestrifera taksonunun Tiirkiye’deki yayilisi Karadeniz, Ege, Batt Akdeniz ve Dogu Anadolu
Bolgeleridir. Ayrica kismen Trakya ve Marmara bolgelerinde gézlenmektedir. Bu taksonun tehdit altinda olma derecesi
4 ve ender olma derecesi 4’diir. Taksonun bolgedeki populasyonu yaklasik 30-40 bireyden olugmaktadir.

Serapias cinsi Tilrkiye’de 6 tir ve bu trlere ait 3 alttir ve 1 varyete olmak tizere 9 takson ile temsil edilir ve
yumrulu koke sahiptir. Arastirma alaninda bu cinsie ait S bergonii G. Camus, Bergon&A. Camus subsp. bergonii
taksonu belirlenmistir. Bu takson hem IUCN risk kategorilerinde hem de CITES’in listesinde nesli tehdit altinda
bulunabilecek tiirler arasinda belirtilmemistir. Taksonun tehdit altinda olma derecesi 5 ve ender olma derecesi 4’diir.
Taksonun bolgedeki populasyonu yaklagik 30-40 bireyden olugmaktadir. Yapilan literatiir incelemelerinde Ulkemizde
bu taksonun yumrularindan salep edildigine iliskin bir kayda da rastlanmamistir. S. bergonii G. Camus, Bergon&A.
Camus subsp. bergonii taksonunun Tirkiye’deki yogunluklu yayilisi Ege, Dogu Akdeniz ve Dogu Marmara
Boélgeleridir. Diger taraftan Marmara’nin dogusundan Bat1 Karadeniz bélgesine dogru kismi yayilislar goriillmektedir.

Himantoglossum cinsi Tiirkiye’de 3 tiir ile temsil edilir ve yumrulu koke sahiptir. Arastirma alaninda bu
cinsine ait H. caprinum (Bieb.) Spreng. subsp. caprinum taksonu belirlenmistir. Bu takson IUCN risk kategorilerinde
belirtilmemesine ragmen CITES’in listesinde nesli tehdit altinda bulunabilecek tiirler arasinda belirtilmistir. Yapilan
literattir incelemelerinde Glkemizde bu cinse ait H. afine taksonunun, Yozgat Akdag Madeni bolgesinde yumrularindan
salep edildigine iliskin bulgulara rastlanmigtir. Fakat H. caprinum (Bieb.) Spreng. subsp. caprinum taksonu hakkinda
salep tretimi ile ilgili higbir bilgiye rastlanmamustir. H. caprinum (Bieb.) Spreng. subsp. caprinum taksonunun
Tiirkiye’deki yayilist orta Karadeniz ve Dogu Marmara bolgesidir. Diger taraftan Bati Karadeniz bolgesinden Dogu
Marmara bolgesine dogru kismi yayiliglar goriilmektedir. Bu taksonun tehdit altinda olma derecesi 3 ve ender olma
derecesi 2’dir. Taksonun bélgedeki populasyonu yaklasik 50 bireyden olugsmaktadir.

Anacamptis cinsi Tlrkiye’de sadece A. pyramidalis tiirti ile temsil edilir ve yumrulu kéke sahiptir. Arastirma
alaninda da bu tiir belirlenmistir. Bu tir de IUCN risk kategorilerinde belirtilmemis olmasina ragmen CITES’in
listesinde nesli tehdit altinda bulunabilecek tlirler arasinda belirtilmistir. A. pyramidalis tiriinin Tirkiye’deki yayilisi
Karadeniz, Ege, Akdeniz ve Dogu Anadolu Bolgeleri olmakla birlikte kismen Trakya ve Marmara Bolgelerinde
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gozlenmektedir. Bu taksonun tehdit altinda olma derecesi 5 ve ender olma derecesi 5’dir. Taksonun bolgedeki
populasyonu yaklagik 200 bireyden olusmaktadir.

Orchis cinsi Turkiye’de 26 tir, 7 alttiir ve 3 varyete olmak tzere toplam 33 takson ile temsil edilir ve yumrulu
koke sahiptir. Bu cins iilkemizde Ophyrs cinsinden sonra en ¢ok takson igeren cinstir. Aragtirma alaninda bu cinse ait
4’1 tiir 2’si alttiir kategorisinde olmak {izere 6 takson belirlenmistir; O. purpurea Huds. subsp. purpurea, O. simia, O.
anatolica, O. mascula (L.) Boiss.&Kotschy subsp. pinetorum ve O. pallens. Bu taksonlardan higbiri IUCN risk
kategorilerinde belirtilmemistir. Ancak O. tridentata, O. purpurea Huds. subsp. purpurea ve O. simia taksonlari
CITES’in listesinde nesli tehdit altinda bulunabilecek tiirler arasinda belirtilmistir. O. tridentata tiriinin Turkiye’deki
yayilisi Karadeniz, Marmara, Trakya, Ege, Akdeniz ve Dogu Anadolu bolgelerindedir. Bu taksonun tehdit altinda olma
derecesi 5 ve ender olma derecesi 6’dir. Taksonun bolgedeki populasyonu yaklagik 90-100 bireyden olusmaktadir. O.
purpurea Hudson subsp. purpurea taksonunun Tirkiye’deki yayiligi orta ve bati Karadeniz Bolgesi olup kismen
Trakya, i¢ Ege ve i¢ bati Akdeniz Bolgeleridir. Taksonun tehdit altinda olma derecesi 3 ve ender olma derecesi 3’dr.
Taksonun bolgedeki populasyonu yaklagik 80 bireyden olugsmaktadir. O. simia tiiriiniin Tiirkiye’deki yayilis1 Karadeniz,
Ege, Akdeniz ve Dogu Anadolu Bdlgeleri ve kismen de Trakya ve Marmara’dir. Bu taksonun tehdit altinda olma
derecesi 5 ve ender olma derecesi 5°dir. Taksonun bolgedeki populasyonu yaklagik 80-90 bireyden olugmaktadir. O.
anatolica taksonunun Tiirkiye’deki yayilist Ege, Akdeniz ve Dogu Anadolu Bolgelerinde gbzlenmektedir. Bu taksonun
tehdit altinda olma derecesi 5 ve ender olma derecesi 5’dir. Taksonun bolgedeki populasyonu yaklagik 90-100 bireyden
olugmaktadir. O. mascula (L.) Boiss.&Kotschy subsp. pinetorum taksonunun Tirkiye’deki yayilist Karadeniz, Bati
Marmara, Giiney Ege, Akdeniz ve Dogu Anadolu Boélgelerinde gozlenmektedir. Bu taksonun tehdit altinda olma
derecesi 4 ve ender olma derecesi 4’diir. Taksonun boélgedeki populasyonu yaklasik 80 bireyden olusmaktadir. O.
pallens taksonunun Tiirkiye’deki yayilist Dogu ve Bati Karadeniz bolgesi olup I¢ Anadolu’nun batisi ile Dogu
Anadolu’nun Kuzeyinde kismi yayilislart gozlenmektedir. Bu taksonun tehdit altinda olma derecesi 5 ve ender olma
derecesi 3’diir. Taksonun bolgedeki populasyonu yaklagik 30 bireyden olusmaktadir.

Dactylorhiza Tirkiye’de 12 tir, 2 alttlr ve 4 varyete olmak tizere toplam 15 takson ile temsil edilir ve yumrulu
koke sahiptir. Arastirma alaninda bu cinse ait D. iberica ve D. romana (Seb.) Soo subsp. romana taksonlari
belirlenmistir. Bu taksonlar IUCN risk kategorilerinde belirtilmemigtir. Fakat D. romana (Seb.) Soo subsp. romana
taksonu CITES’in listesinde nesli tehdit altinda bulunabilecek tiirler arasinda belirtilmistir. Bu taksonun tehdit altinda
olma derecesi 3 ve ender olma derecesi 6’dir. Taksonun bolgedeki populasyonu yaklasik 50 bireyden olusmaktadir. Bu
tlrin Turkiye’deki yayilist Karadeniz, Ege ve Akdeniz Boélgeleri ve kismen de Trakya ve Marmara’dir. D. iberica
(Bieb. ex Willd.) Soo tiiriiniin Tiirkiye’deki yayilist Karadeniz ve Akdeniz Bolgesinde gozlenmekte olup kismen de
Dogu Anadolu, Giiney Dogu Anadolu ve i¢ Anadolu Bélgelerinde gozlenmektedir. Bu taksonun tehdit altinda olma
derecesi 5 ve ender olma derecesi 5’dir. Taksonun bolgedeki populasyonu yaklasik 90 bireyden olugmaktadir (Ekim vd.
2000; IUCN 2001; Kreutz 2009; Anonim 2011), (Tablo 2).

Platanthera, Ophrys, Serapias, Himantoglossum, Anacamptis, Orchis ve Dactylorhiza cinsi tyeleri yumrulu
koke sahip olduklarindan iilkemizin bazi bdlgelerinde salep ve benzeri gidalarin iiretiminde kullanilmak iizere
toplanmaktadir. Ancak arastirma alanimiz olan Osmaneli (Bilecik) ve Cevresi Turkiye’nin ticari salep elde edilen 6
bolgesinden herhangi biri igerisinde olmadigindan ve bolgede salep iiretimi ile ilgili hi¢ bir faaliyete rastlanmadigindan
(ticari veya bireysel) bu taksonlarin yumrularinin salep iiretmek amaci ile toplanmadigi goriilmiistiir. Ancak tarimsal
faaliyetler, hayvan otlatmacilifi, kentlesme faaliyetleri ve diger insan kaynakli tehditler s6z konusudur. Bolgede bu
unsurlarin tehdidi her gecen giin artmaktadir.

Arastirma alaninda belirlenen populasyonlarin birey sayilarinin Kreutz 2009°da belirtilen tehdit altinda olma
ve ender olma dereceleri ile de uyum gosterdigi de belirlenmistir.

Aragtirma alan1 Bat1 Karadeniz ile Marmara-Ege bolgelerinin ge¢is noktasinda yer almakta oldugundan alanda
tespit edilen tim orkide taksonlarinin bolgedeki bulunuslari olduk¢a normaldir. Diger taraftan arastirma bolgesindeki
iklim, habitat, toprak, bitki ortiisii 6zellikleri ve literatiir bilgileri de bolgedeki bulunuslar1 desteklemektedir. Ayrica
aragtirma alaninin yakin bolgelerinde daha once yapilan calismalarda da bu arastirma ile bolgede belirlenen bazi
taksonlarin kayitlarina da rastlanmistir. Ayrica arastirma alaninda dogal yayilis gosteren orkide taksonlarinin higbirinin
bolgede etnobotanik amaglarla (ticari veya bireysel) kullanilmadigi da belirlenmistir. Yapilan literatiir taramalarina
sonucunda, Davis 1965 kareleme sistemine gére A3 ve A2 karelerinde bulunan arastirma alaninda belirlenen Serapias
bergonii G. Camus, Bergon&A. Camus subsp. bergonii taksonu A3 karesi i¢in yeni kare kaydi niteligindedir. Diger
taraftan bolgede tespit edilen Cephalanthera rubra, C. longifolia, C. damasonium, Epipactis helleborine (L.) Crantz cf.
helleborine, Limodorum abortivum (L.) Sw. var. rubrum, Platanthera chlorantha (Custer) C. Reichb. subsp.
chlorantha, Ophrys fusca Link. subsp. thracica, O. lutea Cav. subsp. minor, O. mammosa Desf. subsp. mammosa,
Serapias bergonii G. Camus, Bergon&A. Camus subsp. bergonii, Himantaglossum caprinum (Bieb.) Spreng. subsp.
caprinum, Anacamptis pyramidalis, Orchis tridentata, O. purpurea Hudson subsp. purpurea, O. simia, O. anatolica, O.
mascula (L.) Boiss.&Kotschy subsp. pinetorum, O. pallens, Dactylorhiza iberica ve D. romana (Seb.) Soo subsp.
romana taksonlar1 Bilecik iline yeni kayit olarak tespit edilmistir. Buna gére; yeni kayit niteliginde belirtilen taksonlarin
yayiliglarinin aragtirma boélgesine kadar uzandigi belirlenmis olup bu durumun, bdlgede daha 6nce yapilan benzer
calismalarin ¢ok az olmasi ile ilgili oldugu disiiniilmektedir. Boylece orkide taksonlarmin Osmaneli (Bilecik) ve
cevresindeki yeni yayilig alanlari belirlenmistir.
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Tablo 2: Arastirma alanindaki orkidelerin populasyon, endemizm, risk kategorisi ve tahribat unsurlari bakimindan degerlendirilmesi.

Takson Populasyondaki Tahribat (Ei::i:i;;zo; F:;S:ijrgg(::i F:ITES. TEhzf;th‘::ndirmeES:dZT;)m Onerilen I.?i.sk
Birey Sayist Unsurlar (*) UCN 2001) JUCN 2001) LISTESI Olama Derecesi Derecesi Kategorisi
Cephalanthera epipactoides 100 345 - - - 4 4 EN
C.rubra 75 1,235 - - + 4 4 EN
C. longifolia 80 1,24 - - - 3 5 EN
C. damasonium 80 3 - - + 4 3 EN
Epipactis helleborine (L.) Crantz cf. helleborine 150 1,235 - - - 4 5 EN
Limodorum abortivum (L.) Sw. var. abortivum 80 1,35 - - - 5 5 EN
Platanthera chlorantha (Custer) Reiche. subsp. chlorantha 15-20 1,23 - - - 1 1 EN
Ophrys fusca Link. subsp. thracica 30-40 1,23 + LC - 4 3 EN
Ophrys lutea Cav. subsp. minor 100-110 1,35 - - - 5 6 EN
Ophrys mammosa Desf. subsp. mammosa 200 1,2,3 - - - 4 3 EN
Ophrys oestrifera Bieb. subsp. oestrifera 30-40 1,35 - - - 4 4 EN
Serapias bergonii E.G. Camus, Bergon&A. Camus subsp. bergonii 30-40 1,34 - - - 5 4 EN
Himantogl ossum caprinum (M. Bieb.) Spreng. subsp. caprinum 50 1,35 - - + 3 2 EN
Anacamptis pyramidalis 200 34,5 - - + 5 5 EN
Orchistridentata 90-100 1,3,4 - - + 5 6 EN
Orchis purpurea Huds. subsp. purpurea 80 1,2,3 - - + 3 3 EN
Orchissimia 80-90 1,35 - - + 5 5 EN
Orchis anatolica 90-100 1,2,35 - - - 5 5 EN
Orchis mascula (L.) Boiss.&Kotschy subsp. pinetorum 80 1,34 - - - 4 4 EN
Orchispallens 30 35 - - - 4 3 EN
Dactylorhiza iberica 90 3,45 - - - 5 5 EN
Dactylorhiza romana (Seb.) Soo subsp. romana 50 3 - - + 3 6 EN

* Tahribat unsurlari: 1-Mevcut tarim alanlarindaki faaliyetler, 2-Yeni tarim alanlarinin agilmasi, 3-Otlatma, 4-Sehirlesme ve diger insan kaynakl etkiler, 5-

Ormancilik faaliyetleri.

** Kreutz 2009°a gore Tehdit altinda olma dereceleri: 1-Yok olma tehdidi altinda olma, 2-Kuvvetli tehdit altinda olma, 3-Tehdit altinda olma, 4-Potansiyel tehdit
altinda olma, 5-Tehdit altinda olmayan. Ender olma dereceleri: 0-Gelecegi bilinmeyen, 1-Son derece ender, 2-Cok ender, 3-Ender, 4-Endere yakin, 5-Sikga karsilagilmayan,

6-Oldukea sik kargilasilan, 7-Sik karsilagilan.
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Calisma bolgesinde tespit edilen orkidelerin deskripsiyon, habitat ve ¢igeklenme zamani bilgileri literatiir
bilgileri ile de uyum géstermektedir (Ocak and Tokur 2000; Tiirker and Giiner 2003; ikinci and Giiner 2007), (Sekil 1).
Arastirma sonucunda bolgede Orchis cinsine ait 6, Ophyrs cinsine ait 4, Cephalanthera cinsine ait 4, Dactylorhiza
cinsine ait 2, Epipactis ve Platanthera, Limodorum, Serapias, Himantoglossum ve Anacamptis cinslerine ait 1’er takson
tespit edilmistir. Bolgede en fazla taksona sahip olan Orchis, Ophyrs ve Cephalanthera cinsleri Tiirkiye florasinda da
Orchidaceae familyasi i¢inde takson sayisi bakimindan biiyiik cinlerdir. Bu agidan elde edilen sonuglar yapilan
caligmalarla uyum gostermektedir (Renz and Taubenheim 1984; Sezik 1984; Kreutz 2009).

Ulkemizde dogal yayilis gosteren yaklasik 170 orkide taksonunun 22’si arastirma alaninda tespit edilmistir.
Buna gore; arastirma bolgesinin orkideler bakimindan zengin oldugunu sdylenebilir. Bu zenginlik arastirma bdlgesinin
3 farkl fitocografik bolgenin birlesme bolgesine yakin olmasi, alanin genel vejetasyon yapisi ve sahip oldugu ¢ok
sayidaki lokal habitat ve iklim karakteri ile agiklanabilir. Diger taraftan arastirma bolgesinde ticari veya bireysel olarak
salep liretimi veya diger kullanim amaglariyla ilgili orkide toplanmamasi da bu zenginlikte etkilidir.

Ancak bolgede mevcut tarimsal faaliyetler, yeni tarim alanlarinin agilmasi, sehirlesme ve diger insan kaynakli
etkiler, hayvan otlatmaciligi ve ormancilik faaliyetleri gibi olumsuz etkenler tiim orkide taksonlar: i¢in ¢ok ciddi
tehlikeler olusturmaya artarak devam etmektedir. Bolgede otlatmacilik ve tarimsal faaliyetler olumsuz etkilerin baginda
gelmektedir. Daha sonra ormancilik faaliyetleri, yeni tarim alanlarinin agilmasi, sehirlesme ve diger insan kaynakli
etkiler sirasiyla gelmektedir. Bolgede belirlenen tiim orkide taksonlarinin EN risk kategorisine alinarak gerekli koruma
onlemlerinin alinmasi gerekmektedir. Miimkiin olan taksonlarin 6zel yetistirme ortamlarina alinarak, dogal ortami
disinda yetistirilemeyen taksonlar i¢in de dogal ortamlarinda korumaya alinarak taksonlarin neslinin devamini saglamak
zorunlulugu agiktir.

Orkideler yeryliziiniin en ¢ok ilgi goéren, en narin ve en etkileyici bitkileri arasindadir. Hatta orkide dernekleri,
orkide dergileri ve orkide ile ilgili organizasyonlar olusturularak, orkidelerin tanitilmasi, sevdirilmesi ve korunmasi
saglanmaya calisiimaktadir. Ulkemizde de basta orkidelerle ilgili bilimsel arastirmalar olmak iizere bu tiir
organizasyonlar yapilarak orkidelerimizin belirlenmesi, taninmasi, tanitilmasi, yetistirilmesi, yayginlastiriimasi,
korunmasi, degerlendirilmesi, koruma alanlarinin olusturularak buralarda orkidelerin c¢ogaltilmas1 gerekmektedir.
Ulkemizdeki tiim orkide taksonlarinin IUCN risk kategorileri gézden gegirilerek yeniden diizenlenmelidir. Sezik vd.
2007°de de belirtildigi gibi tiim orkide taksonlarinin EN risk kategorisine alinmasi 6nerilmektedir. Halkin orkideler
hakkinda bilinglendirilmesi onlara orkidelerin ne kadar o6nemli ve kiymetli bitkiler oldugunun anlatilmasi
gerekmektedir. Bu ¢aligma ile basta orkideler olmak iizere {ilkemizin biyolojik zenginliinin ortaya konmasina,
taninmasina, korunmasina ve yapilacak ilgili diger tiim ¢aligmalara katkida bulunulacag: diistincesindeyiz.
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Epiphytic lichen diversity on Fagus orientalis Lipsky and Fagus sylvatica L. in the Marmararegion (Turkey)
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Abstract

In the present study, epiphytic lichens were investigated on Fagus orientalis Lipsky and Fagus sylvatica L. at
27 localities and a total of 76 lichenized fungi and 1 lichenolous fungi belonging to 39 genera were determined. 76 taxa
were found on F. orientalis and 8 taxa were found on F. sylvatica. Arthonia stellaris Kremp. and Pertusaria leioplaca
DC. were recorded for the first time from Marmara region. In addition, some morphological, anatomical, ecological
peculiarities and phytogeographical properties of the recorded lichen taxa were evaluated. The majority of the lichen
species were determined rather hygrophytic and mesophytic. Also, rather low tolerance to eutrophication was observed
in the lichen taxa recorded on beech trees. Temperate and suboceanic species were the most frequent species in the
study area.

Key words: Biodiversity, Ecology, Epiphytic lichens, Fagus, Turkey

*

Marmara bélgesinde (Turkiye) Fagus orientalis Lipsky ve Fagus sylvatica L. Gizerindeki epifitik liken cesitliligi

Ozet

Bu calismada, toplam 27 lokalitedeki Fagus orientalis Lipsky ve Fagus sylvatica L. Uizerindeki epifitik likenler
arastirilmis ve 39 cinse ait 76 likenize mantar ve 1 likenikol mantar taksonu belirlenmistir. 76 takson F. orientalis, 8
takson ise F. sylvatica iizerinden bulunmustur. Arthonia stellaris Kremp. ve Pertusaria leioplaca DC. Marmara
bolgesinden ilk kez kaydedilmistir. Ayrica, kaydedilen taksonlarin bazi morfolojik, anatomik, ekolojik 6zellikleri ve
fitocografik ozelllikleri de degerlendirilmistir. Liken tiirlerinin bilylik ¢ogunlugunun higrofitik ve mezofitik oldugu
belirlenmistir. Ayrica, kayin agaglari lizerinden kaydedilen liken taksonlarmin &trofikasyona duyarliliklarmin oldukga
diisiik oldugu goézlenmistir. Caligma alaninda en sik olarak temperate ve suboceanic tiirlere rastlanmustir.

Anahtar kelimeler: Biyogesitlilik, Ekoloji, Epifitik likenler, Fagus, Turkiye
1. Introduction

Lichens are widespread in a range of habitats from extreme conditions of heat or cold, from deserts to tropical
rain forests, from natural to managed environments (Nimis et al., 2002). Lichen communities play many ecological
roles in forest ecosystems. Nitrogen fixation, nutrient cycling, and provision of food and nesting material for wildlife
are important among these roles (Will-Wolf et al., 2002).

Epiphytic lichens are generally considered to be good indicators of environmental quality. Changes in
environmental conditions may be reflected in changes to the composition of epiphytic lichen vegetation (Bartdk, 1999).

In Turkey, lichenological studies are mostly focused on systematic and taxonomy. Besides, publications on
epiphytic lichens based on substrate feature are increased in recent years. Cobanoglu et al. (2008), investigated
distribution of epiphytic lichen taxa on five cut-fir trees and 72 lichen taxa were determined. Besides this, Cobanoglu
and Sevgi (2009), analyzed the distribution of epiphytic lichens on Cedrus libani A. Rich. in Elmali Research Forest
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along an altitudinal gradient and they found a clear relationship between all parameters such as diameter, altitude and
aspect with species richness.

In another study, 20 epiphytic lichens were determined on Pinus nigra Arnd. subsp. pallasiana (Lamb.)
Holmboe in Mount Uludag and some differences were indicated between the altitudes (Giiveng et al., 2009). Oztiirk and
Guveng (2010), evaluated the distribution of epiphytic lichens on Abies nordmanniana (Steven) Spach subsp.
bornmuelleriana (Mattf.) Coode & Cullen forests along an altitudinal gradient on Mount Uludag. They recorded 46 taxa
at 5 altitudes (1500-1900 m) and observed that the distribution and species composition of epiphytic lichens were
related with altitude. Besides, some studies which evaluated the relationships of epiphytic lichens with air pollution
have been published. Ozdemir (1992), investigated the distribution of epiphytic lichens depending on SO, pollution in
the city of Bilecik. Similarly, Oztiirk et al. (1997), and Yazici and Aslan (2006), were published the distribution of
epiphytic lichens and sulphur dioxide (SO,) pollution in the city of Bursa and Trabzon, respectively.

Substrate has an important role in determining distribution of epiphytic bryophyte and lichen species.
Epiphytic bryophyte and lichen species composition varies depending on tree species and it is highly related with
chemical and physical properties of bark (MeZaka et al., 2008). A study which related to this features of bryophytes, the
life strategies of bryophytes which form epiphytic vegetation analyzed and recorded 9 liverworts and 44 mosses (Ezer et
al., 2010). The aim of the present study is to investigate epiphytic lichen diversity and obtain informations about some
ecolocical features of the epiphytic lichen species on beech trees in Marmara region.

2. Materialsand methods

The lichen specimens were collected from 27 localities in Balikesir, Bilecik, Bursa, Canakkale, Istanbul,
Kirklareli, Sakarya and Yalova provinces (Table 1). The specimens were examined with an Olympus SZ40
stereomicroscope and a Kruss light microscope and then identified with the aid of flora books and identification keys
(Clauzade and Roux, 1985; Purvis et al., 1992; Wirth, 1995; Brodo et al., 2001).

Table 1. Lichen collecting localities

L ocality Altitude Coordinate Date

1. Balikesir; Manyas, between Taskesigi and Peynirkuyusu, 3 km from Taskesigi 221m 39°57'13"N 27°57'20"E  28.07.2006
2. Bilecik; Boziiyiik, road of inegdl - Bozilyiik, between Mezit 7 - 8 bridges 718 m 39°55'31"N 29°45'14"E ~ 22.07.2007
3. Bursa; Iznik, in the vicinity of Sagirhisar village 773 m 40°31'46"N 29°51'49"E  02.07.2006
4. Bursa; Osmangazi, the entrance of Uludag National Park 1362 m 40°06'39"N 29°04'38"E  16.07.2006
5. Bursa; Osmangazi, Uludag, Kirazliyayla 1550 m 40°06'29"N 29°05'47"E  16.07.2006
6. Bursa; Osmangazi, Uludag, between Hiiseyinalan and Kirazli 1004 m 40°08'03"N 29°02'02"E  16.07.2006
7. Bursa; Inegol, in the vicinity of Kiran village 1074 m 40°03'34"N 29°21'24"E  22.08.2006
8. Bursa; Kestel, in the vicinity of Saitabat village 885m 40°08'31"N 29°14'23"E  24.08.2006
9. Bursa; Kestel, between Kestel and Alagam, before 3 km from Alagam 1018 m 40°06'58"N 29°17'14"E  26.10.2006
10. Bursa; Kestel, between Alagam and Sayfiye, 3. km from Alagam 888 m 40°06'53"N 29°18'36"E  26.10.2006
11. Bursa; inegdl, road of Bahariye - Saadet 1075 m 39°55'38"N 29°33'25"E  01.07.2007
12. Bursa; inegdl, between Tahtakoprii and Domanig, 2 km from Tahtakoprii 753 m 39°56'01"N 29°38'53"E  01.07.2007
13. Bursa; Inegél, road of Tahtaképrii - Domanig, 5 km from to Kiitahya border 1135m 39°53'45"N 29°39'30"E  01.07.2007
14. Canakkale; Bayramig, Kazdagi, Dalaksuyu place 1300 m 39°46'13"N 26°58'11"E  18.08.2005
15. Canakkale; Bayramig, Kazdagi, Tavsanayagi place 1348 m 39°45'53"N 26°58'05"E  18.08.2005
16. Canakkale; Lapseki, between Beygayir and Lapseki, north of Dumanli village 670 m 40°16'27"N 26°54'12"E  06.07.2008
17. Istanbul; Saryer, Belgrad Forests, Komiircii Bendi place 100 m 41°12'08"N 28°57'44"E  12.06.2006
18. Istanbul; Sile, road of Yenikdy - Teke, in the vicinity of Yaylali 113 m 41°07'00"N 29°40'24"E  29.06.2007
19. Kurklareli; Centre, between Cukurpinar and Armutveren, 3 km from Armutveren 587 m 41°5020"N 27°28'41"E ~ 15.06.2006
20. Kirklareli; Demirkdy, road of Sarpdere - Balaban 351m 41°52'19"N 27°36'17"E  15.06.2006
21. Kirklareli; Centre, road of Derekoy - Kula, in the vicinity of Gegitagzi village 624 m 41°57'34"N 27°21'43"E  16.06.2006
22. Kirklareli; Kofgaz, in the vicinity of Kula village 615 m 41°58'46"N 27°17'36"E  16.06.2006
23. Kirklareli; Kofgaz, between Kula and Kocayazi, before 9 km from Kocayazi 492 m 41°59'42"N 27°16'30"E  16.06.2006
24. Kirklareli; Demirkdy, road of Yenice - Demirkdy, Kadinkule place 682 m 41°44'58"N 27°40'03"E ~ 24.07.2006
25. Kirklareli; Demirkdy, between Sivriler and Kizilagag, 3 km from Sivriler 433 m 41°42'19"N 27°31'15"E ~ 24.07.2006
26. Sakarya; Geyve, in the vicinity of Koru village 600 m 40°32'13"N 30°28'39"E  07.10.2007
27. Yalova; Cinarcik, in the vicinty of Delmece plateau 684 m 40°34'54"N 29°01'10"E  30.09.2007
2.1. Study area

The Marmara region is located in the northwest of Turkey surrounding to the Marmara sea (Figure 1). The
Uludag Mountain (2543 m) is the highest point in the study area located south of Bursa.

The Marmara region has different types of climate. The oceanic climate dominates in the coast of the Black
Sea, while the mediterranean climate influences the Marmara sea and the Aegean sea coasts as well as the inland areas.
The average annual precipitation is 500-1000 mm and the temperature is 14-16 °C. The rainiest months are December,
January, and February, while the driest months are June, July, and August (Akman, 1990).

Marmara region due to its location and climatic features, has a rich flora. Rich maquis such as Q. coccifera L.,
Phillyrea latifolia L., Cercis siliquastrum L., Nerium oleander L., Olea europea L., Sparteum junceum L., Pistacia
lentiscus L., Erica arborea L., Cistus spp., are found along the coast of the Aegean, the Marmara and the Black seas

Seyhan ORAN, Epiphytic lichen diversity on Fagus orientalis Lipsky and Fagus sylvatica L. in the Marmara region (Turkey)



136 Biological Diversity and Conservation —4/ 1 (2011)

from the sea level up to 200 m. At higher altitudes, deciduous forests are dominated by Quercus cerris L. and Q.
frainetto Ten. accompanied by Q. ithaburensis Decne subsp. macrolepis (Kotschy) Hedge, Q. trojana Webb., Q.
pubescens Willd., Q. infectoria Olivier, Q. petraea (Mattuschka) Liebl., Carpinus betulus L., Fagus orientalis Lipsky,
Castanea sativa Mill., Tilia sp., and Acer sp. From 1.000 to 1.500 m evergreen forests with Pinus nigra Arnold. subsp.
pallasiana predominate. Abies nordmanniana subsp. bornmuelleriana Mattf. is found between 1.500-2.000 m at Uludag
Mountain. Besides, the Ergene basin, in the Thrace peninsula, is covered by an anthropogenic steppe (Asan and Yarci,
1993, Akman, 1995).
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Figure 1. Map of the study area. Localities are indicated by numbers.
3. Results

The taxa are listed in alphabetical order in Table 2, with locality numbers, herbarium numbers and substrates.
A herbarium number for specimens (BULU) were indicated in the parenthesis. The names of authors were abbreviated
according to Brummitt and Powell (1992). The specimens are kept in BULU (Herbarium of the Faculty of Arts and
Sciences, Uludag University, Bursa).

4. Discussion
4.1. Floristic evaluations

As a result of this study, 76 epiphytic and 1 lichenicolous (Dactylospora parasitica) taxa belonging to 39
genera were recorded from 27 localities. Among these taxa, 34 were crustose, 27 were foliose, 13 were fruticose, 2 were
leprose and 1 was lichenicolous. 76 taxa were determined on F. orientalis and 8 taxa were determined on F. sylvatica.
Also, 2 taxa, Arthonia stellaris and Pertusaria leioplaca were recorded for the first time from Marmara region.

The genera which include the highest number of lichen taxa; Lecanora (7), Pertusaria (6), Cladonia (4), and
Parmelina (4). The other genera contains three or fewer taxa. Lecidella elaeochroma, Lecanora carpinea, Melanelixia
subaurifera, Parmelia sulcata, Lecanora chlarotera, L. intumescens, and Pertusaria pertusa are the most common
epiphytic species on the trunks of beech trees.

The bark of beech trees has smooth, gray in color and acidic features which many years do not crack (Mataraci
2004). Therefore, like Arthonia stellaris, Fuscidea cyathoides, Graphis scripta, and Pyrenula nitida which mainly
grows on smooth bark of trees at decidious forest areas (Purvis et al., 1992), were found in this study at similar habitats
(Belgrat Forests, Kazdagi Mountain and Y1ldiz Mountains).

Pirintsos et al. (1995) investigated the epiphytic lichens on Fagus sylvatica stands along an altitudinal gradient
and 26 taxa were found. From those taxa, 19 species were found on beech trees at our study.

The 15" locality (Canakkale, Kazdagi, Tavsanayagi place, 1348 m) was the richest with 28 lichen taxa. The 4
locality (Bursa, Uludag National Park, 1362 m) was second richest locality with 27 lichen taxa. These localities have
very high, moist and protected forest features. Moreover, F. orientalis, which is found in the 15" locality, has very old
and the most diameter of breast hight (DBH: 80 c¢m) within the trees which collected on lichen samples. Orjan et al.
(2008) indicated that the age of the beech trees are most important variable for species richness and the number of
species increase with DBH and tree age. In our study, we observed the same correlation between DBH and species
richness.
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Table 2. Lichen taxa found on Fagus orientalis and Fagus sylvatica.

Substrates, locality numbers and herbarium numbers

Taxa F. orientalis F. sylvatica
Anaptychia ciliaris (L.) Korb. 4(12879)

Arthonia radiata (Pers.) Ach. 17 (14633)

Arthonia stellaris Kremp. 17 (14634)

Buellia disciformis (Fr.) Mudd 3(12850); 5(12903); 6(12917); 9(13004); 12 (13209); 21 (15089); 22 (15101); 23 (15113)

Buellia griseovirens (Turner & Borrer ex Sm.) Almb. 14 (13778); 15 (13795)

Caloplaca cerinella (Nyl.) Flagey 16 (14371)
Caloplaca flavorubescens (Huds.) J.R. Laundon 4 (12880); 24 (15314)

Canddariella vitellina (Hoffm.) Mull. Arg. 4(12874); 5(12889); 6(12910); 7 (12923)

Candelariella xanthostigma (Pers.) Lettau 2(12268); 4(12884); 5(12900); 15 (13800)

Cladonia chlorophaea (Florke ex Sommerf.) Spreng. 15 (13814)

Cladonia coniocraea (Florke) Spreng. 1(12124)

Cladonia pyxidata (L.) Hoffm. 14 (13780)

Cladonia rangiformis Hoffm. 14 (13783)

Dactylospora parasitica (Florke ex Spreng.) Zopf 13 (13242) on Pertusaria sp.

Evernia prunastri (L.) Ach. 3(12846); 4(12877); 5(12887); 12 (13205); 14 (13768); 15(13809); 17 (14637); 26 (15435)

Flavoparmelia caperata (L.) Hale 1(12125); 17 (14626)

Fuscidea cyathoides (Ach.) V. Wirth & Vézda 14 (13787); 15(13812)

Graphis scripta (L.) Ach. 17 (14635); 20 (15006)

Hypogymnia farinacea Zopf 5(12888); 15 (13806)

Hypogymnia physodes (L.) Nyl. 11 (13198)

Hypogymnia tubulosa (Schaer.) Hav. 4 (12875); 5(12898); 6 (12911)

Lecanora argentata (Ach.) Malme 14 (13774); 15(13811)

Lecanora carpinea (L.) Vain. 2 (12267); 3(12848); 4(12873); 5(12901); 6(12912); 7(12918); 8(12978); 9 (13005); 10 (13040); 16 (14367)

Lecanora chlarotera Nyl.

Lecanora expallens Ach.
Lecanora glabrata (Ach.) Malme
Lecanora intumescens (Rebent.) Rabenh.

12 (13207); 14 (13779); 15 (13794); 19 (14966); 21 (11588); 24 (15306): 26 (15429); 27 (15686)
1(12126); 2 (12266); 4 (12872); 5(12890); 6 (12913); 7 (12920); 9 (13006); 10 (13041); 11 (13192);
15 (13797); 23 (15112); 24 (15307); 27 (15689)

17 (14629)

4 (12886); 11 (13193); 15(13799); 17 (14628); 19 (14976); 27 (15688)

4 (12885); 5(12902); 6 (12914); 7 (12919); 9 (13011); 11 (13194); 12 (13208); 15 (13796);
19 (14968); 26 (15428)
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Table 2. (continued)

Lecanora subrugosa Nyl.
Lecidella elaeochroma (Ach.) M. Choisy

Leprariaincana (L.) Ach.

Lepraria lobificans Nyl.

Lobaria pulmonaria (L.) Hoffm.

Megalaria laureri (Hepp ex Th. Fr.) Hafellner

Melanelixia fuliginosa subsp. glabratula (Lamy) J.R.
Laundon
Melanelixia glabra (Schaer.) O. Blanco et al.

Melanelixia subaurifera (Nyl.) O. Blanco et al.

Melanohalea exasperatula (Nyl.) O. Blanco et al.
Nephroma resupinatum (L.) Ach.

Ochrolechia arborea (Kreyer) Almb.
Ochrolechia szatalaensis Verseghy

Parmelia saxatilis (L.) Ach.

Parmelia submontana Nadv. ex Hale

Parmelia sulcata Taylor

Parmelina carporrhizans (Taylor) Poelt & Vézda
Parmelina pastillifera (Harm.) Hale

Parmelina quercina (Willd.) Hale

Parmelina tiliacea (Hoffm.) Hale

Parmotrema chinense (Osbeck) Hale & Ahti
Pdltigera canina (L.) Willd.

Peltigera collina (Ach.) Réhl.

Peltigera praetextata (FIorke ex Sommerf.) Vain.
Pertusaria albescens (Huds.) M. Choisy & Werner
Pertusaria amara (Ach.) Nyl.

Pertusaria coccodes (Ach.) Nyl.

12 (13206); 13 (13240); 22 (15104)
3(12849); 4 (12871); 5(12891); 7 (12921); 8 (12979); 9 (13007); 10 (13042); 11 (13191);

12 (13210); 13 (13234); 14 (13777); 15(13808); 18 (14801); 19 (14969); 20 (15002); 21 (15087);

22 (15107); 24 (15305); 25 (15342); 26 (15430); 27 (15687)
5(12904); 11 (13190); 13 (13241); 15 (13801); 20 (15007); 25 (15343); 26 (15434)

26 (15433)

14 (13769); 15 (13789); 19 (14977)

17 (14630)

4 (12870); 9 (13010); 14 (13772); 23 (15109); 25 (15340)

4(12878); 5(12899); 6 (12909)

1(12127); 3(12847); 6 (12915); 7 (12924); 9(13008); 11 (13189); 12 (13211); 15 (13802);
17 (14632); 19 (14965); 21 (15085); 22 (15100); 24 (15311); 26 (15431)
4 (12866); 5 (12892); 15 (13803); 19 (14975); 23 (15116)

14 (13781)

15 (13815)

12 (13212)

14 (13771); 15(13788)

5(12893); 11 (13199); 15 (13790)

1(12128); 3(12845); 4 (12863); 6 (12906); 9(13009); 11 (13185); 12 (13215); 13 (13235);
14 (13770); 15 (13792); 17 (14627); 21 (15086); 23 (15108); 26 (15427)
4 (12867); 11 (13186)

4 (12864); 19 (14973); 24 (15304)

6 (12908)

11 (13188)

17 (14638)

26 (15426)

15 (13813)

14 (13782); 26 (15425)

14 (13773); 15 (13793); 24 (15315)

2(12263); 12 (13213); 13 (13236); 14 (13776); 17 (14631); 20 (15000); 22 (15105); 23 (15110)
14 (13784)

16 (14368)
16 (14366)

16 (14365)
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Table 2. (continued)

Pertusaria flavida (DC.) J.R. Laundon
Pertusaria leioplaca DC.

Pertusaria pertusa (Weigel) Tuck.

Phaeophyscia orbicularis (Neck.) Moberg
Phlyctis agelaea (Ach.) Flot.

Phlyctis argena (Spreng.) Flot.

Physcia adscendens (Th. Fr.) H. Olivier

Physcia stellaris (L.) Nyl.

Pleurosticta acetabulum (Neck.) Elix & Lumbsch
Pseudevernia furfuracea var. furfuracea (L.) Zopf
Pyrenula nitida (Weigel) Ach.

Ramalina farinacea (L.) Ach.

Ramalina fastigiata (Pers.) Ach.

Ramalina fraxinea (L.) Ach.

Rinodina exigua (Ach.) Gray

Rinodina pyrina (Ach.) Arnold

Scoliciosporum umbrinum (Ach.) Arnold
Tephromela atra (Huds.) Hafellner
Tuckermannopsis chlorophylla (Willd.) Hale
Usnea filipendula Stirt.

Usnearigida Vain.

Usnea scabrata Nyl.

Xanthoria parietina (L.) Th. Fr.

13 (13239)
13 (13238); 27 (15690)

2(12264); 12 (13214); 13 (13237); 14 (13775); 15(13791); 19 (14972); 20 (15003); 22 (15103);
23 (15114); 24 (15312)
2 (12262); 4 (12881); 19 (14971); 24 (15309)

15 (13805); 19 (14974)

11 (13195); 12 (13216); 15 (13798); 17 (14639); 20 (14999); 25 (15341)
2 (12261); 24 (15310)

4(12876); 7 (12925)

4 (12865); 5(12894); 6 (12907); 11 (13187)

4(12868); 5(12896); 6 (12905); 11 (13196); 15 (13807)

20 (15005)

4(12869); 12 (13219); 14 (13786); 15 (13810); 17 (14636); 26 (15432)
4(12862); 15 (13804)

4 (12861); 5 (12895)

4 (12882)

7(12922)

1(12129); 2 (12265); 6(12916); 11 (13197); 12 (13217); 21 (15090)
19 (14970); 20 (15004); 22 (15102); 23 (15111); 24 (15313)

4 (12883)

12 (13218)

4 (12860)

5 (12897)

19 (14967)

16 (14369)

16 (14370)

16 (14364)

The 8" (2 taxa) and the 18" (1 taxon) localities had the least numbers of lichen taxa. F. orientalis at the 8" locality (Bursa, Kestel, Saitabat, 885 m) are very young
and it has a very small trunks diameter (7 cm). So, only 2 lichen taxa were grown on. Due to the city settlement and heavy air pollution, the 18" locality (Istanbul, Sile,
Yaylali, 113 m) have rather poor lichen diversity.
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4.2. Growth forms, photobionts, and reproductive strategy

Some morphological, anatomical, ecological peculiarities and phytogeographical patterns of the determined
lichen taxa are given in Table 3, according to Nimis and Martellos (2008), Wirth (1995), and Zedda (2002).

Crustose lichens are dominated (45%) in the study area with 34 taxa. Foliose lichens were represented by 27
taxa (35%), fruticose lichens were represented by 13 taxa (17%), and leprose lichens were represented by 2 taxa (3%).
In the total biota of Fagus species, 5.3% of the lichen species have cyanobacteria as photobiont, 6.6% of the lichen
species have Trentepohlia, 88.1% have other green algae. Lichens with Trentepohlia and cyanobacteria were observed
humid habitats and high altitudes in this study. Similarly, Zedda (2002) indicated that lichens with Trentepohlia are
most frequent where the climate is more humid and most rainy, especially at higher altitudes and lichens with
cyanobacteria are most frequent in well-preserved, montane forest in oak forest of Sardinia.

Analysis of the reproductive strategy of species in study area showed that lichens with sexual reproduction
account for 55.3%, lichens with asexual reproduction account for 44.7% (31.5%; by soredia or soredia-like structures,
13.2%; by isidia, or isidia-like structures) of the total.

4.3. Ecological features

The light, humidity, and eutrophication classes of the identified lichen taxa are given based on Nimis and
Martellos (2008) in Table 3.

The light requirements of lichen taxa were divided into five classes (Table 3). The majority of the species
belonged to the classes 3 and 4, generally. With reference to, lichen taxa prefer in sites with plenty of diffuse light but
scarce direct solar irradiation and in sun-exposed sites, but avoiding extreme solar irradiation. The other classes had
fewer taxa.

Lichen taxa were divided into 5 five classes, based on the humidity requirements (Table 3). 26 taxa were
rather hygrophytic and mesophytic (class 2-3), 14 taxa were mesophytic (class 3), 14 taxa were mesophytic-xerophytic
(class 3-4), 9 taxa were rather hygrophytic (class 2), and the other classes were found less often. Only, very common
lichen L. elaeochroma which has a wide ecological amplitude were rather hygrophytic to very xerophytic (class 2-5).

We also evaluated the sensitivity to eutrophication of lichen taxa. The sensivity to eutrophication were also
divided into five classes (Table 3). Tolerance to eutrophication of lichen taxa, grown on beech trunks, was observed
rather low. 26 taxa preferred no eutrophication to very weak eutrophication levels (class 1-2), 16 taxa preferred no
eutrophication to weak eutrophication levels (class 1-3), 13 taxa preferred very weak eutrophication to weak
eutrophication levels (class 2-3), and 9 taxa preferred no eutrophication level (class 1) whereas, high eutrophication
levels contained fewer lichen taxa.

Table 3. Some morpho-anatomical, ecological and phytogeographical patterns of examined lichen taxa

Taxa Grf Pho Rs Li Hum Eu Phytog
A. ciliaris Fr Ch S 4-5 3 2-3 Temp
A. radiata Cr Tr S 3-4 2-3 1-3 Temp
A. stellaris Cr Tr S 2-3 2 1 Suboc
B. disciformis Cr Ch S 3-4 2 1-2 nTemp
B. griseovirens Cr Ch S 3-4 2-3 1 Suboc
C. cerindla Cr Ch S 4-5 3-4 3-4 Temp
C. flavorubescens Cr Ch S 4-5 3 2-3 Suboc
C. vitdlina Cr Ch S 3-4 3-4 2-5 Temp
C. xanthostigma Cr Ch S 3-5 3 2-3 Temp
C. chlorophaea Fr Ch S 3-5 2-3 1-3 Temp
C. coniocraea Fr Ch As 3-4 2-3 1-3 -

C. pyxidata Fr Ch S 3-5 2-3 1-3 Temp
C. rangiformis Fr Ch S 4-5 3 1-3 Temp
E. prunastri Fr Ch As 3-5 2-3 1-3 Temp
F. caperata Fol.b Ch As 3-4 3 1-3 Temp
F. cyathoides Cr Ch S 3-4 2 1 Suboc
G. scripta Cr Tr S 2-3 2-3 1-2 -

H. farinacea Fol.b Ch As 3-4 3-4 1 Temp
H. physodes Fol.b Ch As 3-4 2-3 1-2 Temp
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Table 3. (continued)

H
L

. tubulosa

. argentata

L. carpinea
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Table 3. (continued)

R. farinacea Fr Ch As 3-5 1-2 1-2 Temp
R. fastigiata Fr Ch S 3-5 2-3 1-3 Temp
R. fraxinea Fr Ch S 4-5 2-3 2-3 Temp
R. exigua Cr Ch S 3-5 3-4 3 Temp
R. pyrina Cr Ch S 4-5 3 2-3 Temp
S umbrinum Cr Ch S 3 2-3 1-3 Temp
T. atra Cr Ch S 3-4 3 1-2 Temp
T. chlorophylla Fol.b Ch As 3-4 3 1-2 -

U. filipendula Fr.f Ch As 3-5 1-3 1 nTemp
U.rigida Fr.f Ch S 4-5 2 1 Subcon
U. scabrata Fr.f Ch S 3-4 2 1-2 Suboc
X. parietina Fol.b Ch S 3-5 3-4 3-4 Temp

Grf: Growth-form; Cr.pl: crustose placodiomorph, Cr: crustose Fol.b: foliose broad-lobed (Parmelia-type), Fol.n: foliose narrow-lobed (Physcia-
type), Fr: fruticose, Fr.f: fruticose filamentous, Gr: minutely squamulose to coarsely granular, Lep: leprose

Pho: Photobiont; Ch: green algae, other than Trentepohlia, Cy: cyanobacteria, Tr: Trentepohlia

Rs: Reproductive strategy; S: mainly sexual, As: mainly asexual, by soredia or soredia-like structures, (e.g. blastidia), Ai: mainly asexual, by isidia,
or isidia-like structures (e.g. schizidia)

Li: Light; 1: in very shaded situations, 2: in shaded situations, 3: in sites with plenty of diffuse light but scarce direct solar irradiation, 4: in sun-
exposed sites, but avoiding extreme solar irradiation, 5: in sites with very high direct solar irradiation

Hum: Humidity requirement; 1: hygrophytic, 2: rather hygrophytic, 3: mesophytic, 4: xerophytic, 5: very xerophytic

Eu: Sensivity to eutrophication; 1: no eutrophication, 2: very weak eutrophication, 3: weak eutrophication, 4: rather high eutrophication, 5: very high
eutrophication

Phytog: Phytogeographical patterns; Temp: temperate element, nTemp: northern temperate element, Subcon: subcontinental element, Suboc:
suboceanic element

-2 unknown

4.4. Phytogeographical patterns

Phytogeographical patterns of the identified taxa were evaluated according to Zedda (2002) (see Table 3). Most
lichen taxa belong to the temperate element (42 taxa) in this study. The suboceanic elements (21 taxa) were found in the
second place. The northern temperate (4 taxa) and subcontinental (1 taxon) elements were observed less than.

Substrate features have effect the settlement of epiphytic lichen species on trees. Some lichens prefer smooth
bark of trees some of them prefer rough bark, alike some lichens prefer deciduous trees while some of them prefer
conifers. Although chemical and physical properties of bark are significant, the habitat features are also important too.
Thus, all ecological factors which effect the distribution of epiphytic lichens must be examined together.
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Abstract

The IUCN threat categories of three endemic Linum taxa to Turkey have reevaluated. L. pamphylicum Boiss. &
Heldr. ex Planch. subsp. papilliferum (Hub.-Mor. & Reese) Yilmaz & Kaynak, L. boisseri Aschers. & Sint. ex Boiss.
and L. mucronatum Bertol. subsp. gypsicola P. H. Davis have been classified within EN (Endangered) category in The
Red Data Book of Turkish Plants. The populations of these plants in the nature were observed during the field studies,
the years between 2000 and 2008 for the systematic studies on Turkish Linum taxa. According to our observation, their
populations are endangered because of the agricultural and tourism related activities, construction, overgrazing and
habitat loss. As a result, we propose the new threat categories for all these taxa as CR (Critically endangered) according
to the IUCN Red List Criteria.

Key words: Linum, Linaceae, [IUCN, Turkey

*

Tiirkiye endemigi olan ii¢ Linum L. (Linaceae) taksonunun IUCN kategorileri

Ozet

Bu calismada Tiirkiye endemigi olan ii¢ taksonun IUCN Kirmizi Liste Smiflar1 ve Olgiitleri’ne gére dogadaki
durumlar1 degerlendirilmistir. Tiirkiye Bitkileri Kirmizi Kitabi’nda L. pamphylicum Boiss. & Heldr. ex Planch. subsp.
papilliferum (Hub.-Mor. & Reese) Yilmaz & Kaynak, L. boisseri Aschers. & Sint. ex Boiss. ve L. mucronatum Bertol.
subsp. gypsicola P. H. Davis, Tehlikede (EN) sinifinda degerlendirilmistir. Tirkiye’de yayilist olan Linum taksonlari
iizerinde sistematik arastirmalar yapmak {izere 2000-2008 yillar1 arasinda gerceklestirilen arazi caligmalar ile
populasyonlarin dogadaki durumlar1 gézlenmistir. Elde edilen verilere gére bu taksonlarin populasyonlari tarimsal ve
turistik faaliyetler, yapilasma, yogun otlatma ve habitat kaybi nedeniyle tehdit altindadir. Sonug olarak IUCN Kirmizi
Liste Smiflar1 ve Olgiitleri’ne gore bu taksonlarin Kritik (CR) smifinda degerlendirilmesi teklif edilmistir.

Anahtar kelimeler: Linum, Linaceae, IUCN, Turkiye
1. Giris

Linum L. cinsi tiir sayisi nedeniyle Linaceae (Ketengiller) familyasi iginde yer alan en biiyilik cinstir ve 200
kadar tlre sahiptir. Linum cinsi daha ¢ok Akdeniz havzasi olmak {izere, Amerika’nin giineybatisi ve kuzeyinde,
Asya’nin 1liman ve subtropikal bélgelerinde yayilis géstermektedir (Mabberley, 2002). Ancak Linum cinsinin asil
yayilig alaninin oldugu iki 6nemli bolgeden biri Kuzey Amerika Kitasi, digeri ise Balkan Yarimadasi ve Anadolu’dur
(Robertson, 1971; Davis, 1967).

Tiirkiye’de tiir, alttiir ve varyete diizeyindeki takson sayisi 53’tiir ve bunlardan 25’1 endemiktir (Guner vd.,
1996; Tugay vd., 2010; Yilmaz vd., 2003; Yilmaz ve Kaynak, 2006a, 2006b; Y1lmaz ve Kaynak 2008a, 2008b, 2008c,
2010; Yilmaz 2010). Linum cinsinin tilkemizde takson sayisinin fazla ve endemizm oraninin yiiksek olmasi, bu cinsin
gen merkezlerinden birinin Anadolu olabilecegini gosterir.
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Linum cinsi ayn1 zamanda L. usitatissimum (keten) gibi ekonomik dneme sahip olan bir tiri icermektedir.
Ertug’un (1998) bildirdigine gore keten bitkisi M.O. 5. binyildan itibaren Irak ve iran’da ekmeklik bugday ve arpa ile
ayni zamanda tarima alinmistir. Gegmiste keten bitkisinin tohumlarindan elde edilen beziryagi kandil yagi, agr1 kesici
ve Oksiiriik soktiiriicii olarak onem gormiistiir; giiniimiizde de endiistriyel kullanimiyla 6nemlidir. Keten bitkisinin
govdesinde yer alan sklerankima liflerinin islenmesi ile elde edilen keten lifleri dokumacilikta kullanilmaktadir
(Baytop, 1999; Ertug, 1998).

Ulkemizde son yillarda yapilan cins revizyonlar sirasinda, zellikle endemik taksonlarm dogadaki durumlar
ile ilgili yeni veriler elde edilmistir. Bu verilerden yararlanarak bazi taksonlarin mevcut tehlike kategorileri gdzden
gecirilerek yaymlanmistir (Alan ve Ocak, 2009; Uzunhisarcikli ve Vural, 2009; Koyuncu vd., 2010; Oziidogru vd.,
2010; Senol ve Yildirim, 2010). “Tirkiye Bitkileri Kirmizi Kitabi”nda tilkemizde yayilis1 olan Linum cinsine ait 27
taksonun tehlike kategorileri verilmistir (Ekim vd., 2000). Bunlardan 21’i endemiktir, 6’s1 ise endemik olmayip
iilkemizde nadir yayiligt olan taksonlardir. Tiirkiye Bitkileri Kirmizi Kitabi’'nda L. pamphylicum Boiss. & Heldr. ex
Planch. subsp. papilliferum (Hub.-Mor. & Reese) Yilmaz & Kaynak, L. mucronatum Bertol. subsp. gypsicola P. H.
Davis ve L. boisseri Aschers. & Sint. ex Boiss. Tehlikede (EN) kategorisinde degerlendirilmistir. Tiirkiye’de yayilist
olan Linum taksonlar1 iizerinde sistematik arastirmalar yapmak tizere 2000-2008 yillar1 arasinda gergeklestirilen arazi
¢aligmalari ile bu taksonlara ait olan populasyonlarin dogadaki durumlart gézlenmis ve IUCN Kirmiz1 Liste Siiflar1 ve
Olgiitleri’ne (2010) gore tehlike durumlarmin degistirilmesi teklif edilmistir.

2. Materyal veydntem

Calisma materyalimiz olan L. pamphylicum subsp. papilliferum, L. mucronatum subsp. gypsicola ve L.
boisseri’ye ait olan érnekler 2000-2008 yillar1 arasinda gergeklestirilen arazi ¢aligmalar1 sirasinda toplanmistir. Arazi
caligmalar1 bitkilerin hem ¢igek agma hem de meyveye gecme donemleri olan Nisan-Agustos aylari arasinda
yapilmistir. Bu taksonlara ait oldugu belirlenen populasyonlarin igerdigi birey sayisi ve dogal ortamlarindaki durumlari
incelenmistir. Taksonlarin tehlike kategorilerinin belirlenmesinde ITUCN V. 8.1 (IUCN, 2010) 6lgiitleri kullanilmistir.
Taksonlarin betimleri toplanan drnekler iizerindeki gozlemlere dayanmaktadir. Olgiilebilen her bir karakter icin 15-40
olgiim yapilmustir. Olgiimler LEICA EZ 4 ve OLYMPUS SZ 51 stereomikroskoplari kullanilarak yapilmustir. Ayrica
taksonlarin bulundugu habitatlar ve dogadaki goriiniimlerini yansitan fotograflar cekilmis, her bir taksonun
Tiirkiye’deki yayilis1 harita iizerinde verilmistir. Toplanan bitki érnekleri Uludag Universitesi Fen-Edebiyat Fakiiltesi
Herbaryumu’nda (BULU) muhafaza edilmektedir..

3. Bulgular

3. 1. Linum pamphylicum Boiss. & Heldr. ex Planch. subsp. papilliferum (Hub.-Mor. & Reese) Yilmaz & Kaynak in
Ann. Bot. Fennici 43(1): 77 (2006). (Sekil 1 ve 2.)

Tip: Turkiye: [C2 Mugla] Fethiye-Dirmil, Steppe, 87 km nach Fethiye, 17 km for Dirmil, 1100 m, 09.06.1938 Huber-
Morath 5662 (BASBG-foto!)

Yar1 ¢alimsi ¢ok yilliklar. Cicekli gdvdeler dik veya yikselici, dallanma tabanda, 12-25 c¢m uzunlugunda,
omurgali, omurga papilloz ve taban yapraklari tagir. Taban yapraklari spatulat, 5-10 X 2- 4 mm, 1 damarli, akut. Govde
yapraklar1 linear veya linear-oblanseolat, 10-30 x 1-2 mm, 1-3 damarli, yaprak alt1 ve {istii papilloz, akut, yaprak
tabaninda stipiilsii bez tagir. Cigcek durumu simoz, 1-7 gigekli. Brakteler yapraksi, gévde yapraklarindan kicik. Cicekler
heterostilik. Sepaller lanseolat, (7)-8-10 x 1-2 mm, omurgali, ugta zarimsi1 kenarl ve silli. Petaller sar1, 20-23 x 6-10
mm, obovat, akut veya obtus. Filament tiibu 3-4 mm, filamentler en ¢ok 6-12 mm uzunlugunda. Staminod linear, en ¢ok
1 mm. Anterler oblong, 1.5 mm uzunlugunda, sar1 renkli. Ovaryum kiiremsi, stigma linear. Kapstl 4-5 mm. Tohumlar
eliptik-oblong, 2-3 x 1-1.5 mm, testa kahverengi.

Etimoloji: Epitet, Latince’de yumusak kiigiik ¢ikinti anlamina gelen papillosus teriminden tiretilmistir.

Mayis-Haziran aylarinda ¢igekli olarak goriilebilen L. pamphylicum subsp. papilliferum, Kizilgam
ormanlarinda, agik alanlarda ve stepte 1000-1100 metreler arasindaki yiiksekliklerde yetismektedir. Giineybati
Anadolu’da simirl bir alanda yayilis gosteren bu alttiir Dogu Akdeniz Elementi’dir ve Tiirkiye i¢in endemiktir.

Dagihs: Tiirkiye. C2 MUGLA: Fethiye-Altinyayla (Dirmil), Altinyayla’ya 17 km kala, 1100 m, 18.06.2004, O. Yilmaz,
E. Erdogan, BULU 19968! Altinyayla-Ballik, 8-10 km, 1086 m, 22.05.2005, O. Yilmaz, BULU 24023!

Koruma Statiisii: Tk kez Reese tarafindan 1938 yilinda tip lokalitesinden toplanmis ve Huber-Morath (1943)
tarafindan bir tiir olarak tanimlanmigtir. Sonradan, L. pamphylicum’un bir alttiirii olarak degerlendirilmistir (Y1lmaz
Kaynak, 2006a). Tiirkiye Florasi’na gore yalnizca tip lokalitesinden bilinen bu takson, tarafimizdan gerceklestirilen
arazi c¢aligmalar sirasinda farkli bir yerden ikinci kez toplanmistir. Ancak bu alttiiriin yetistigi alanlarda tarimsal
faaliyetler ve yogun otlatma nedeniyle habitatinin bozulma olasilig yiiksektir. Birey sayis1 250’den ve isgal sahasi 100
km? den azdir, bu nedenle CR “Kritik” olarak degerlendirilmistir (B1b(ii+iii), C2a(i)) (IUCN, 2010).

Ozer YILMAZ et al., IUCN categories of three Linum L. (Linaceag) taxa endemic to Turkey
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Sekil 2. Linum pamphylicum subsp. papilliferum (l.), L. boissieri (@) ve L. mucronatum subsp. gypsicola (H)
taksonlarinin Tiirkiye’deki yayilislar:.

3. 2. Linumboissieri Aschers. & Sint. ex Boiss., in FI. Or. Suppl. 137 (1888). (Sekil 3.)

Tip: Turkiye: [B1 Balikesir] in cacumine montis Ida Troadis, Sint. 1883: 742 (K - foto!, BM)

Cogunlukla yastik¢ik olusturmayan, bodur ¢ok yilliklar. Cigekli gévdeler dik, 1-5 cm uzunlugunda, omurgali,
omurga diz ve taban yapraklar tasir. Taban yapraklari spatulat, 2-4 x 1 mm, akut. Gévde yapraklar linear-spatulat, 3-8
x 1-2 mm, 1 damarli, akut, yaprak kenarlar1 diiz, yaprak taban1 stipiillii. Cigek durumu 1-(3) cigekli. Brakteler yapraksi,
g6vde yapraklarindan kiigiik. Cigekler heterostilik. Sepaller lanseolat, 6-7 x 1-1.5 mm, omurgali, ugta zarimsi kenarli ve
silli. Petaller altta birlesik, sar1, obovat, 16-18 x 6-8 mm, akut veya obtus. Filament tiibli 3-4 mm, filamentler en ¢ok 6-8
mm uzunlugunda. Staminod linear, en ¢ok 1 mm. Anterler oblong, I mm uzunlugunda, sar1 renkli. Ovaryum kiremsi,
stigma linear-klavat. Kapsil 4-5 mm, Tohumlar eliptik-oblong, 2-2.5 x 1-1.5 mm, testa kahverengi.

Etimoloji: Epitet, isvigre’li Botanik Profesorii Pierre Edmond Boissier’in (1810-1885) soyadindan tiiretilmistir.
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Mayis-Temmuz aylarinda ¢igekli olarak goriilebilen L. boissieri, yiiksek daglarin subalpin bolgelerindeki
aciklik alanlarda, Kizilgam ormani altlarinda ve agik alanlarda 1500-2200 metreler arasindaki yiiksekliklerde
yetismektedir. Bat1 Anadolu’da yalnizca Kaz Daglar1 ve Cigekbaba Dagi’nda yayilis gosteren bu tiir Dogu Akdeniz
Elementi’dir ve Turkiye icin endemiktir.

Dagihs: Tiirkiye. Bl BALIKESIR: Edremit, Kazdag1 Milli Park1, 1730 m, 15.07.2004, O. Yilmaz, BULU 19984B! C2
MUGLA: Sandras Dagi, zirvenin batisinda kalan alanda, 2100-2200 m, 07.07.1984, P. Hartvig, O. Secmen, A. Strid,
EGE 23361! Cicekbaba Dag1 (Sandras), zirvenin batisi, 1800 m, 10.07.2006, O. Yilmaz, BULU 27030! Cigekbaba Dag1
(Sandras), zirvenin dogusu, 1776 m, 15.06.2007, O. Yilmaz, BULU 29042! Sandras Dag1, zirvenin giineyi, 1800-1900
m, 10.05.1969, K. Fitz, EGE 7809! K&ycegiz, Agla-Eskere, 1800 m, 14.07.1999, A. Guner 12807, H. Duman, Z. Aytag
(AIBU)! Cigekbaba Dag1 (Sandras), zirvenin batisi, 1800 m, 10.07.2006, O. Yilmaz, BULU 27030! Fethiye-Cameli, 39
km, Akbas kdyii ¢cevresi (Tuzlabeli), 1500 m, 18.05.2006, O. Yilmaz, BULU 26860!

e £

Sekil 3. Linum boissieri. a) Tip 6rnegi b) Habitat ¢) Genel goriiniimii d) Ciek

Koruma Statiisti: ik kez Sintenis tarafindan 1883 yilinda tip lokalitesinden toplanmustir. Tiirkiye Florasi’na
gore Gilineybati Anadolu’da bulunan Cigekbaba Dagi’nda da (Sandras) yetistigi bildirilmigtir (Davis, 1967).
Tarafimizdan gergeklestirilen arazi g¢aligmalar1 sirasinda her iki alanda da yetigen birey sayisinin az oldugu, ayrica
otlatma ve turizm faaliyetleri nedeniyle habitatinin bozulma olasiliginin yiiksek oldugu gozlenmistir. Birey sayisi
250’den ve iggal sahasi 100 km?den azdir, bu nedenle CR “Kritik” olarak degerlendirilmistir (B1b(ii+iii), C2a(i))
(IUCN, 2010).

3. 3. Linum mucronatum subsp. gypsicola P. H. Davis in Notes R.B.G. Edinb. 22: 156 (1957). (Sekil 4.)
Tipus: Turkiye: [A4 Cankir1] marly gypsum hills S of Cankir1, Davis 21730 (holo. E, iso. K - foto!, BM)

Yar1 ¢alimst ¢ok yilliklar. Cicekli govdeler yatik ya da yiikselici, dallanma tabanda, 9-20 cm uzunlugunda,
omurgali, omurga papilloz tiiylii, taban yapraklari tagimaz. Govde yapraklar linear ya da dar linear-oblanseolat, 9-23 x
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1-1.5 mm, 1 damarli, akut ya da subakuminat, yaprak tabani stipiillii. Cigek durumu simoz, (1)-3-7 cigekli. Brakteler
yapraksi, govde yapraklarindan kiigiik. Cicekler heterostilik. Sepaller ovat-lanseolat, 6-8 x 1.5-2 mm, omurgali, ugta
zarims1 kenarli ve silli. Petaller sar1, 16-20 x 7-8 mm, obovat, akut veya obtus. Filament tlpi 2-3 mm, filamentler en
¢cok 6-8 mm uzunlugunda. Staminod linear, en ¢cok 1 mm. Anterler oblong, 1-1.5 mm uzunlugunda, sar1 renkli.
Ovaryum kiiremsi, stigma klavat. Kapsil 4-5 mm.

Etimoloji: Epitet, Latince’de gips (al¢itasy) iizerinde yasayan anlamina gelen gypsicolus’dan tiiretilmistir.

Haziran ayinda c¢icekli olarak goriilebilen Linum mucronatum subsp. gypsicola, algitasi topraklarin agik
alanlarinda 800-900 metreler arasindaki yiiksekliklerde yetismektedir. Kuzey Bati Anadolu’da siurlt bir yayilis alanina
sahip olan bu alttiir Iran-Turan Elementi’dir ve Turkiye igin endemiktir.

Dagilis: Tiirkiye. A4 CANKIRI: Cankiri-Yaprakli, Karacadzii yol ayrimi, 1 km, 873 m, 07.06.2008, O. Yilmaz, BULU
30224! Cankiri-llgaz, Zindandere diizli, 800-900 m, 23.06.1996, M. Sagwroglu, GAZI 1321!
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Koruma Statiisti: Tk kez P.H. Davis tarafindan 1954 yilinda tip lokalitesinden toplanmis ve bir alttiir olarak
tanimlanmigtir (Davis, 1957). Tirkiye Florasi’na gore yalnizca tip lokalitesinden bilinen bu alttiir, tarafimizdan
gergeklestirilen arazi caligmalari sirasinda farkli bir yerden {igiincii kez toplanmis, ancak tip lokalitesinden tekrar
toplanamamigtir. Bu alttiiriin yetistigi alanlarda tarimsal faaliyetler, yogun otlatma ve yapilasma nedeniyle habitatin
bozulma olasilig: yiiksektir. Birey sayist 250°den ve isgal sahasi 100 km®’den azdir, bu nedenle CR “Kritik” olarak
degerlendirilmistir (B1b(ii+iii), C2a(i)) (IUCN, 2010).

Tesekkir
Linum pamphylicum subsp. papilliferum, L. boissieri ve L. mucronatum subsp. gypsicola’nin tip fotograflarini

bize génderen BASBG ve K herbaryum calisanlarma ve bu calismayr destekleyen Uludag Universitesi Bilimsel
Aragtirmalar Komisyonu Bagkanligi’na tesekkiir ederiz (Proje no: F 2008/71).
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Abstract

Diabetes is a type of disease which adversely affects the circulation of blood at the tissues and eventually
causes tissue damage because of vascular complications. The tissue damage, which is caused by diabetes, has negative
effects on some of the important organs such as eyes and kidneys, and as well as on the skin. High level of blood sugar,
which is encountered in unregulated diabetes, effects skin surgeries (i.e: skin flaps) negatively. TENS method
(Transcutaneus Electrical Nevre Stimulation), which is used for treatment of pain, pruritus, neuropathy, etc., since
many years, is also used for problems such as wound healing and insufficient blood flow in skin. In our study, TENS’
effect on reduction of flap necrosis was investigated on Wistar albino rats, which were experimentally induced
diatebetes via intraperitonal injection of single dose of 60 mg/kg Streptozotocin (STZ). As a result of the experiments, it
was observed that, TENS current reduced flap necrosis in control group. However, in the rats which were induced
experimentally via STZ, a significant flap healing wasn’t observed. Also, in our study, it was found that, inflammation
decreased in diabetic rats which were exposed to TENS.

Key words: Diabetes Mellitus, Streptozotocin, TENS, Skin Flaps, Rat
1. Introduction

Diabetes mellitus is a chronic hyperglisemic disease of metabolism, that leads defects in carbonhydrate and
lipid metabolism due to a decrease in secretion of the hormone insulin or absolute or relative rareness of insulin effect.
Clinically, it can be diagnosed by common symptoms such as polidipsy, poliurine, polifagy, pruritus, weight loss, and
by disease spesific complications like retinopathy, neuropathy and nefropathy.

Insulin hormone provides the penetration of blood sugar into the cells. Thus, energy is provided for surviving
of the cells and also blood sugar level is stabilized at regular (normal) levels. When measured at any hour of the day, if
the blood sugar measure is >200mg/dl, it indicates the existince of diabetes. If the result(measurement) is between 140-
200 mg/dl, it is required to investigate the existence of the disease. Blood sugar should be below 140 mg / dL, two hours
after meals (Korugan et al., 1999).

Around the world, millions of people are affected by diabetes mellitus, it causes deaths in many countries
because of its complications. Its complications are seen with acute and chronic periods and both increases the
morbidity and mortality of the patients. As this suggests, diabetes mellitus is not only a metabolic disease, rather, it is
the name given to a group of disesases which have different etiologies (Greenberg and Sacks, 2002). About %10 of the
world population has hidden or undiagnosed diabetes (Oztirk 1999). Mainly, two types of diabetes have been
determined and among them Type | is dependent on insulin. Insulin, which is secreted from beta cells of the islets of
pancreas (an organ that has settled behind the stomach because of immunologic, toxic or various environmental
reasons) decreases with time and finally disappears. In this type of diabetes, especially patients under the age of 35,
should be given insulin hormone in treatment. Patients with Type Il diabetes have insulin, even, although there is more
than the required level, bood sugar level rises above the required level, since it couldn’t transport blood glucose to the
target cells because of various reasons (Buyukdevrim, 1989).

Micro and macro vascular effects of diabetes and related complications emerge at the end of a long process.
Insulin consumption delays and gradually decreases these effects (LeRoith et al. 2005). Diabetes is important for our
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era, because it is among the leading causes of blindness and end-stage renal diseases, and it is the main chronical
syndrome that causes hospital admissions, injuries and premature (early) death. The most serious finding about diabetes
is that its fatality cannot be limited.

Although the etiopathogenesis of these changes which develop due to insulin in diabetes, is not known exactly,
some viruses such as Coxsacki B, Epstein-Barr (Barrett-Connor, 1985), Langerhans islets that recrete insulin, and/or
auto-immunous reactions against insulin reseptors constitute experimental evidences hypothetically.

Among systemic diseases, diabetes mellitus is one of the issues that dermatologists deal a lot, because of skin
complications and various (skin) associations it causes directly or indirectly. . 80% of the skin symptoms are observed
(encountered) in the first five year of the diabetes, artery complications are sunsequent symptoms (TUzln 1994).

The negative effects of diabetes on wound healing has been known for a long time. In diabetic patients wound
healing is slower and complications occur occasionally. The reason of slowness (disability) in wound healing is
selective inhibition of collagen synthesis (Spanheimer et al., 1988). In animals which are induced diabetes
pharmacologically, 30 % less collagen content was determined compared to control group (Andreassen et al., 1988). It
has been shown that there is a positive correlation between decreased collagen and increased catabolism in diabetic
animals (Leung, 1986; Hennessey et al., 1990).

Another reason for negative impact of diabetes on wound healing, is activation of glucocorticoid mechanisms
which causes reduction in wound tension force. It has been shown that, in diabetic rats, wound tension force increases
after adrenelectomy (extraction of adrenal grands) or via usage of glucocorticoid receptor blocks (Bitar, 1998). Most
common diabetogenic agents that were used in experimental diabetes models have been Streptozotocin and Alloxan
(Batirel, 1997).

Figure 1. Vascular regions in the rat dorsal skin Hammond et al. from (1993) has been amended (LTA: Lateral Thoracic
Arter, PIA: Posterior Intercostal Arter, DCIA: Derin Circumflex lliac Arter)

2. Materials and methods
2.1. Material

In our study, 40 male Wistar Albino rats, each having approximately 200-240 g weight, which were supplied
from Eskisehir Osmangazi University Medical and Surgical Experimental Research Center (TICAM), were used. Rats
were divided into 4 groups, each containing 10 animals, kept under standart conditions with free access to food and
water (ad libitum). All of the animals were treated appropriately in terms of ethical rules (Ozelmas, 1995). Also before
the beginning of the study, approval of Eskisehir Osmangazi University Local Ethical Council was obtained.

60 mg STZ (Sigma Chemical Co., St. Louis Missouri, ABD) which is dissolved in pH 4,5 = 0.1 M citrate
buffer was given intraperitonally to diabetic rat groups. To control groups, just pH 4.5, 0.1 M citrate buffer was given.

Group 1. A: Diabetic male; STZ was given by dissolving in citrate buffer, skin flaps were removed and
replaced later (n=10).

Group 2. B: Diabetic male; STZ was given by dissolving in citrate buffer, skin flaps were removed and
replaced later, TENS was applied(performed) (n=10).

Group 3. C: Normal male; was given citrate buffer, skin flaps were removed and replaced later (n=10). Being
first control group, was primarily compared to group B (n=10).

Group 4. K: Normal male; was given citrate buffer, skin flaps were removed and replaced later. Being second
control group, was primarily compared to group A (n=10)

Since reproduction period, birth, parental care and lactation period affects the experimental results, male rats
were preferred in our study.
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2.2. Method
2.2.1. Forming experimental diabetes

Before the experiment, rats were left to starving for one night. Then their glucose levels were measured and 60
mg/kg streptozotocin (STZ) which is dissolved in pH=4.5 0.1 M citrate buffer was given intraperitonally to form
diabetes (Oztiirk 1999). 48 hours after the streptozotosin injection, glucose levels were measured again via blood
samples which were taken intravenously from tails. For glucose measurement, Prestige 1Q (Home Diagnostics Inc.,
USA\) glucose meter and compatible test strips were used.

2.2.2. Surgical operation

Rats were anesthetized with intraperitoneal (ip) cetamine clorid (Ketalar, Pfizer) (100 mg/kg). Flap region was
shaved and cleaned with Povidone lodine (betadine). Skin flaps with 2x7 cm base were drawn on dorsal skins of the rats
with methylene blue (Figure 2). Flaps were removed, including Panniculus carnosus (Figure 3). Later, flaps were
replaced to their location by sewing with 4.0 chronic cat-gut. During the entire surgical operation, sterile techniques
were used. The area of the surgical operation was sprayed with Opsite (spray), medical dressing was performed with
gauze bandage.

Figure 2. Skin flaps with 2x7 cm base were drawn on dorsal skins of the rats with methylene blue.

Figure 3. Drawings of the dorsal skin flap replaced.
2.2.3. TENSapplication

After surgical operation, the rats of group B and C were taken and TENS application began immediately.
Electorodes of TENS device (6 cm diameter) were fixed to the rat’s dorsal in such a way that its center resides on the
flap base. 0.2 ms, monopolar, 20 mA electric current with 80 Hz frequency was applied for 1 hour in a day, throughout
a week, with TENS device (Omron E4 HV- F-128-E TENS Massager, Japan). During the application, Rats were
sedated with cetamine hydroclorid (50 mg/kg, i.p) and they were put into restrictive cages as shown in Figure 4.

2.2.4. Necrosis Measurements and Biopsy

After the operation, on the 7" day, rats were sacrified by injecting 100 mg/kg high dose of sodiumpenthotal
intraperitonally. Flaps and necrosis zones were drawn to acetate paper, then they were measured planimetrically and
were photographed. The surface areas of necrosis regions of flaps were calculated in mm? and % percent values. After
all of the rats from each group were sacrificed, incisional biopsy of 1x0.5 cm dimensions was taken from the necrosis
and solid border, up to the muscle layer including skin and underskin, and histological examination was performed.
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Figure 4. Application of TENS in rats.
2.2.5. Histological technique and investigation

Received tissue samples underwent routine tissue processing in Eskisehir Osmangazi University Medical
Faculty, Department of Histology. The tissue samples that were taken from the animal via biopsy, were fixed in 10%
formalin for 1-2 days. Then they were washed in running water for 3-4 hours. Samples which were undergone 70, 80,
90, 96 | and 96 11 % ethyl alcohol solutions respectively were dehydrated. Then they were treated with xylol I and 11 for
20 minutes each, and (thus) transparency was provided. In order to remove the xylol and to replace paraffin, tissue
pieces were left to I, 11, 1l paraffins respectively for 1 hour and inclusion was provided. For smooth and comfortable
sectioning, paraffine (kerosine) which has been hardened in room temperature, was poured in liquid form onto the
(tissue) pieces that were put into prismatic moulds. After waiting for its hardening, 4-5 pm thick sections were taken
from the parafin blocks via using microtome (Leica RM 2145) and they were left to 40-45 ° C of water bath (Lecia HI
1210). After the tissue laps were cleared, sections were taken on to the glass slide. After the parafin remnants were
melted and cleared (purified), tissue sections were stained with Hemotoksilin-eosin (HE) method. After the last Xylol,
an adhesive substance named Entella was dropped onto the slide glass, it (slide glass) was enclosed with lamella and
left to drying at room temperature. Finally, tissues which were examined via light microscope (Olympus BH2-RFCA
1.25x) were photographed (Olympus DP70 attachment). In this process 3.3 NFK lens was used with the objective.

2.3. Satistical evaluation

Statistical evaluation of the blood glucoses and necrosis measures of the control and experimental groups
(K,A,B,C) were performed with One Way Variance Analysis (One Way ANOVA.). To determine which groups are
different from each other, “éscheffe” multiple comparison test was used. Also, comparison of criteria which were
determined histologically was done via Kruska-Wallis non-parametric one-way variance analysis. Paired comparison of
the groups was also done via K-W multiple comparison test.
3. Results
3.1. Diabetical findings

During surgical operation and investigation period after the operation, among rats, there hasn’t been any death
case encountered. With respect to groups, blood glucose values (mg/dL) were measured 48 hours after STZ and citrate
buffer injection, and just before removing flaps.

3.2. Pathological findings

The average flap necrosis and standard deviations are determined as 555.8 + 54.7; 210.3 + 33.0; 821.6 + 66.4
and 787.0 + 85.2 mm? for K; C; A and B groups respectively.
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Figure 5. The average and standard deviation of flap necrosis.
3.3. Histological findings

On the tissue samples which were taken at the 7th day from all experiment animals, epithelium defects, tissue
regeneration, hyperemy, fiber increase and cell infiltration parameters were measured histologically.

K: Insufficient tissue regeneration, middle level hyperemy and minimal cell infiltration was observed. Fiber
increase was determined again in minimum level. Epithelial defects were again scarcely observed.

A: In this group of subjects, beside intense epithelial damage, extensive cell infiltration was observed. Intense
vein hyperemy and significant fiber increase was encountered (observed). Significant tissue regeneration could not be
determined.

B: In incision region, fiber increase and cell infiltration was seen significantly. Epithelium defects were
determined in the specimens of this group, though not as much as in A. No signs of tissue regeneration was observed
(found). Again, similar to group A, intense hyperemy was observed.

C: Regenerate epithelium and collagen tissue repair was completed, hyperemia and cellular infiltration has not
been observed (found) in the preparate. In terms of fiber increase, it has been observed that it is lower compared to
group K. In group C, epithelium and collagen tissue repair has been completed and compared to group K, less fibrillar
growth has been observed. (In the non-diabetic rats, which were applied TENS, flap recovery is higher/better.)

In groups A and B (with and without TENS), intense epithelium defects were observed. In all of the groups,
there hasn’t been observed(found) any increase in vascularity. This is because of TENS’ vasodilatation effect, rather
than its effect on vascularity.

Figure 6. Group C (healthy, TENS applied control), histopathological assessment (Ep: Epithelium, CT: Connective tissue, H:
Hypremic vein) (HEx890)
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Table.1 Histological evaluation criteria and criteria the number of observed subjects
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3.4. Satistical findings

In our study, blood glucose measurements were done 48 hours after injecting STZ solution to experiment
groups and citrate buffer to control groups. It was found that glucose measurements differ from each other in 4 groups,
via applying One Way Variance Analysis. When Groups A and B are compared to Control (K) group, statistically a
very significant difference (P<0.001) was observed (found) in blood sugar measurement. However, between group K
and group C, statistically a very significant difference was not found (P>0.05). When group A and group B’s blood
sugar measurement was compared statistically, a significant difference wasn’t found (P> 0.05). On the other hand,
when group A and group C’s blood sugar measurements are compared statistically, a significant difference (P <0.001)
was found.

4, Conclusions

C There are various opinions about etiologies of the complications seen in Diabetes mellitus which is a
systemic disease caused by insulin deficiency or anormalities in insulin synthesis and immunity formation against
insulin. Depending on the metabolic disorders, and as especially observed on uncontrolled diabetes charts (tables),
highness of blood glucose level increases oxidative activity and thus increases free radical formation and proteins’
glycosylation (Bayness, 1991). If plasma and cell membrane proteins are exposed to high concentration of glucose for a
long time, glucose is fastly bound to amino groups of the proteins with a non-enzimatic way. The newly formed
glycosylation products reach to an equilibrium proportional to blood glucose concentrations and a little more stable
early (initial) glucolization products appear (form). Free radicals are produced since these are exposed to oxidation, and
finally molecular level defects occur in diabetes (Walter et al, 1991).

Flaps are fequently used in removing tumors, covering tissue defects that occur due to trauma related tissue
losses. In spite of the great advances in flap surgery, the flap necrosis which appears on distal region is still a serious
clinical problem. To prevent from this, many physical and chemical treatment methods are being tested. No matter
which method is used, it is aimed ot increase blood flow to the flap or ischemia tolerance. One of the most convenient
ways to increase ischemia tolerance is surgical delay phenomenon (Milton, 1969). This method is used for a long time
and its mechanism has not been fully understood. According to recent studies, flap necrosis was reduced by the increase
of anastomosis between choke vessels (Callegari et al., 1992; Taylor et al., 1992; Yang and Morris, 1998).

Inhibition of coagulation factors also reduces the acute ischemia related necrosis in flaps. In a study about
inactivation of FVIla, without any effect on systemic hemostasis, at flap’s distal ends trombus was prevented
(prohibited) and flap viability(survival) was increased (Alizadeh et al., 2004). To study flap viability(survival), there has
been studies with many pharmacologic agents. Efficiency of sympahtycolitics (Suarez et al., 1992), smooth muscle
relaxants (Suarez et al., 1992; Smith and Dolan., 1999), rheological agents (Takayanagi and Ogawa, 1980) and free
radical blockers (Stewart et al., 1994) were investigated. In recent years, studies have focused on increasing flap
viability(survival) by giving endogen factors from outside (Tellioglu et al., 2001; Pang et al., 2003; Giirlek et al., 2004).

To reduce and prevent (prohibit) flap necrosis, physical methods are also used. Providing a humid medium
and heating the flap are frequently used clinical methods. TENS (Transcutaneous Electrical Nevre Stimulation) is also
one of these physical methods. Accordingly, TENS, closes the spinal gate by stimulating thick fibers continuously, and
prevents from pain via presynaptic inhibition by increasing endorphine secretion (Walsh and Baxter, 1996). By various
researchers, it has been shown that, TENS have effects on the skin blood flow (circulation). According to a clinical
research which was conducted by forming bulla on the skin of volunteers, it has been shown that high frequency TENS
current increases microcirculation (Wikstrom et al., 1999). According to a clinical study done by forming bulla on
skins of volunteers , it has been shown that, creating high-frequency TENS increases flow microcirculation (Wikstrom
et al., 1999). With a study conducted among colunteers, Cramp and colleagues (2000) have shown that low frequency
TENS increases skin blood circulation (flow). Sherry and colleagues (2001) have determined a temporary increase on
local blood circulation(flow) at stimulation levels which provide muscle contraction (sherry et al., 2001).

In our study, parallel to previous studies, it has been shown that, in non diabetic rats, TENS provides a
statistically significant increase in flap’s viability(survival) area. This study is investigating the effects of TENS on flap
survival in acute diabetic rats. In literature, about this subject, there isn’t any experimental study encountered. There are
clinical and experimental studies in which TENS’ effect on healing of diabetic ulcer is investigated. According to the
results of these studies, TENS has positive effects on healing of diabetic wound healing (Lundeberg et al., 1992; Baker
etal., 1997; Peters et al., 1998; Thawer and Houghton, 2001).

However, in this study, it was determined that, TENS application didn’t reduce the flap necrosis in diabetic
rats compared to non-diabetic ones. Insulin deficiency may be the reason for this. In many studies, which show that
electrical stimulation has positive effect on wound healing, animals which have regulaiton on blood sugar were
involved(used) Lundeberg and colleagues have determined that electrical stimulation increases healing of ulcer in
diabetic patients. In another study, providing proper wound care and prevention from weight to feet, electrical
stimulation increases wound healing in diabetics (Peters et al. 1998).
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In the studies they’ve done with STZ induced diabetic rats, Babovic and colleagues (1994) have shown that,
viability (survival) of epigastric isle flaps in diabetic animals decreases (reduces) after secondary ischemia. When
insulin supplements were given to diabetic rats, flap’s ischaemia tolerance and flap vitality (survival) has increased.
(Babovic et al., 1994). It is known that suitable insulin treatment prevents from the complications of diabetes. In our
study diabetic rats were not given insulin treatment. This study, even though indirectly, shows that, for treating
circulatory disorders in diabetics, insulin treatment is more prefereable than the other treatment methods. Lack of
decrease of flap necrosis in diabetic rats is may be since blood sugar regulation can’t be done with insulin. Moreover,
our study consists of diabetic’s acute phase and hyperglycaemic conditions.

In a study in which electrical stimulation’s effect on the histological features of wounds in diabetic rats was
examined; it has been determined that, low-voltage electrical stimulation has increased collagen storing in nondiabetic
rats, while it has no effect on diabetic rats. To obtain same variations (changes) in diabetic rats, lower voltages were
needed. It was concluded that electrical stimulation has different effects on diabetic and non-diabetic animals (Thawer
and Houghton, 2001).

In our study, although TENS hasn’t decreased distal flap necrosis in rats in which acute diabetes was formed
macroscopically, it has decreased inflammation in histological examinations. In the group to which TENS was applied,
a middle level inflamation was determined, while, in acute diabetic rats which were not applied TENS, intense
inflammation findings were detected. In literature, a study, which shows that inflammation increases in acute diabetes,
was encountered (Komesu et al., 2004). In our study, in the acute diabetic rats which were applied TENS, existing
inflammation decreased (reduced) compared to control group diabetics which were not applied TENS. In addition to
this, TENS’ effect on reducing (decreasing) inflammation on non-diabetic rats has supported the macroscopical findings
in literature histologically (Lundenberg et al., 1998; Kjartannsson et al., 1988; Kjartannsson and Lundenberg , 1990; Im
et al., 1990; Atalay, 2003)

In this study, the effects of TENS on flap viability (survival) of acute diabetic rats were investigated in terms of
macroscopic measurement of necrosis and histological findings. Studies will go on (continue) with Laser Doppler
Flowmeter and with investigation of biochemical parameters which show reperfusion of ischemia.

As a result, TENS current significantly reduces the flap necrosis area in non-diabetic animals. However, on
acute diabetics formed animals, which do not take insulin treatment, positive effect on flap survival hasn’t been
determined.
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Abstract

This study which was carried out between 2003 and 2005 years, consist of the vascular flora of Katirli
Mountain (Bursa, Turkey). At the end of this study, 634 plant taxa belonging to 88 families and 331 genera were
determined. The largest five families are Asteraceae (127 taxa), Fabaceae (105 taxa), Poaceae (37 taxa), Lamiaceae
(30 taxa) and Brassicaceae (21 taxa). The largest genera are Trifolium (29 taxa), Vicia (19 taxa), Anthemis (14 taxa),
Medicago (11 taxa) and Lathyrus (10 taxa). The distribution of the taxa according to the phytogeographical regions and
their rates are follows; Mediterranean elements 130 (20.5 %), Euro-Siberian elements 109 (17.2 %), Irano-Turanian
Elements 8 (1.3 %) and multiregional or unknown originated 387 (61 %). 33 endemic taxa (5.2 %) were determinated in
the study area. Moreover, during this study, a new species of Verbascum L. (V. yurtkuranianum Kaynak, Daskin &
Yilmaz) was identified and introduced to the world science.

Key words: Bursa, Turkey, Katirli Mountain, Vascular Flora

%

Katirh dag1 (Bursa/Tiirkiye)’nin vaskiler florasi

Ozet

2003-2005 yillar1 arasinda gergeklestirilen bu ¢alisma, Katirli Dagi (Bursa)’nin florasimi igermektedir. Caligma
alan1 Tiirkiye Florasindaki kareleme sistemine gére A2 (A) karesinde yer almaktadir. Calisma sonucunda, 88 familya ve
331 cinse ait 634 takson saptanmustir. En biiyiik 5 familya Asteraceae (127 takson), Fabaceae (105 takson), Poaceae
(37 takson), Lamiaceae (30 takson) ve Brassicaceae (21 takson)’dir. En bllyik cinsler ise Trifolium (29 takson), Vicia
(19 takson), Anthemis (14 takson), Medicago (11 takson) ve Lathyrus (10 takson)’tur. Taksonlarin fitocografik
bolgelere gore dagilimi ve oranlari soyledir; Akdeniz elementleri 130 (% 20.5), Avrupa-Sibirya elementleri 109 (%
17.2), Iran-Turan elementleri 8 (% 1.3) ve ¢ok bolgeli veya fitocografik bolgesi bilinmeyenler 387 (% 61). Calisma
alaninda 33 endemik (% 5.2) takson saptanmugtir. Ayrica bu ¢aligma sirasinda yeni bir Verbascum L. tird (V.
yurtkuranianum Kaynak, Dagkin & Y1lmaz) tanimlanmig ve bilim diinyasina tanitilmistir.

Anahtar kelimeler: Bursa, Tiirkiye, Katirli Dagi, Vaskiiler Flora
1. Giris

Ulkemiz Asya ve Avrupa kitalarmin birlestigi, aym zamanda Akdeniz, Avrupa-Sibirya ve Iran-Turan
fitocografik bolgelerinin kesistigi dnemli bir bolgede bulunmasi nedeni ile farkli vejetasyon tiplerine ve ¢ok zengin bir
floraya sahiptir. Ancak giliniimiizde asir1 yapilasma, tarla ve yol agma, baraj yapimi, asir1 otlatma gibi gesitli insan
aktiviteleri sonucu dogal alanlar ve buna bagl olarak bitki tiirlerinin yagsam alanlart hizla tahrip edilmektedir. Bu
nedenle lilkemizde ¢esitli alanlarin florasmin belirlenmesine yonelik ¢aligmalar 6nem kazanmaktadir.
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1.1. Alanmin cografik konumu ve ézellikleri

Calisma alani, Uludag’dan sonra Bursa ilinin en énemli yiikseltisidir. Bursa ilinin kuzeydogusunda ve 404' -
40°25' kuzey enlemleri ile 29°05'-29°26' dogu boylamlar1 arasinda yer alan Katirlh Dagi, kuzeyden Orhangazi,
kuzeybatidan Gemlik, batisindan Osmangazi, giineyden Giirsu ve Kestel, dogudan ise Yenisehir ilgeleri ile gevrilidir.
Ayrica Katirlh Dagi'nin kuzeyinde iznik Golii (85 m) ve Samanlh Daglari (1608 m), batisinda Gemlik Korfezi,
giineyinde Mudanya Daglar1 (600 m) (Enginalp, 2003) ile Batt Anadolu’nun en yiiksek dagi olan Uludag (2543 m) ve

Giirsu ovas1 yer almaktadir (Sekil 1).
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Sekil 1. Calisma alaninin haritas1

Katirli Dagi’nin yiiksekligi 90 metreden 1283 metreye kadar degismektedir. En yiiksek noktasi Giirle Tepesi
(1283 m) olup diger 6nemli yiikseltileri Kirbayir Tepesi (1108 m), Magazatas1 Tepesi (1011 m), Gedik Tepesi (907 m),
Uckaya Tepesi (846 m) ve Yankaya Tepesi (529 m)’dir. Katirl Dag1’nda Giirle ve Ugkaya Tepeleri arasinda Karanlik,
Kesik, Cukur ve Isirgan Dere’leri, Giivenli Koyii yakimlarinda Karapmar Deresi, igdir Koyii ¢evresinde Velisuyu ve
[gdir Dere’leri, Diskaya ve Ericek Koyii arasinda Diskaya Deresi, Karagél yakinlarinda Puzlu ve Sarpuncuk Dere’leri,
Narlidere Koyt i¢inde de Narli Dere bulunmaktadir. Ayrica Fevziye kdyii (Gemlik) yakinlarinda dogal bir gol olan
Karagol ile Niishetiye ve Golciik koyleri (Kestel) arasinda yapay bir golet bulunmaktadir. Katirlh Dagi, Akdeniz
fitocografya bolgesinde ve Tiirkiye Florasi’nda kullanilan kareleme sistemine gére A2 (A) karesinde ve yer almaktadir
(Davis, 1965-1985).

1. 2. Alanin jeolojisi ve toprak yapisi

Bursa ili kaya yapist cesitli yastaki kiitlelerden olugmaktadir. Bugiinkii seklini kuaternerde (IV. zaman)
almustir. {lin 6nemli bir boliimiinii olusturan ovalar kuaterner yash aliivyonlarla kaplidir. Yenisehir ovasmin cevresi
Neojen tepeleri ile kapli olup bati kisminda paleozoik yash sist ve kire¢ taslari ile mezozoik (II. zaman) yash kire¢
taslar1 goriilmektedir. Bolge cesitli jeolojik zamanlar boyunca olusan orojenik (dag olusumu) ve epirojenik (yer
kabugunun ¢ok yavas, diisey ve diiseye yakin yiikselme ve algalmalar1) hareketlerden genis ¢apta etkilenmis, kivrilmis
ve kirilmistir. Ilin batisnda Manyas havzasindan baslayip dogudaki Yenisehir havzasina kadar uzanan dogu-bat1 yénlii
tektonik hat vardir. Ayrica Gemlik’ten baslayip Iznik iizerinden gecen tektonik olarak aktif ikinci bir bolge daha
bulunmaktadir (Anonim, 1995).

Bursa ilinde iklim, topografya ve ana kaya farkliliklar1 nedeniyle cesitli biiyiik toprak gruplart olusmustur.
Calisma alaninda bu biiyiik toprak gruplarindan aliivyal topraklara, kahverengi orman topraklarina ve kirmizi
kahverengi Akdeniz topraklarina rastlanmaktadir. Ozellikle tarim arazilerinin yogun oldugu merkez ve Yenisehir
ilgesinde allivyal topraklar yaygindir. Genis yaprakli ormanlarin altinda ise kahverengi orman topraklarina, maki ve
otsu vejetasyonun hakim oldugu yerlerde (bilhassa Merkez, Orhangazi ve Gemlik ilgelerinde) kirmizi kahverengi
Akdeniz topraklarina rastlanmaktadir (Anonim, 1995).
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1. 3. Alanin iklimi

Arastirma alanimnin iklimi Gemlik (10 m), Yenisehir (250 m) ve Bursa (100 m) merkez ilgesinde (Osmangazi,
Yildirim, Niliifer ilcelerini kapsamaktadir) yer alan meteoroloji istasyonlarmin verilerine dayanilarak belirlenmistir
(Anonim, 1974). Meteorolojik verilere gore yillik ortalama sicaklik Gemlik istasyonunda 14.9 °C, Yenisehir
istasyonunda 13.6 °C, Bursa merkez istasyonunda ise 14.6 °C iken yillik ortalama yagis miktarlar1 ise sirastyla 691.4
mm, 482.9 mm ve 696.5 mm’dir (Anonim, 1974). Gemlik, Yenisehir ve merkez ilgesinden alinan verilere gore
hazirlanan P, M, m, Q, PE, S (PE/M) degerleri Tablo 1°de verilmistir. Emberger’in kuraklik indis formiilii (S = PE/M)
kullanilarak yapilan hesaplamada Gemlik, Yenisehir ve Bursa merkez ilgelerinde Akdeniz ikliminin hakim oldugu
goriilmektedir. Akdeniz ikliminin alt tipini belirlemek i¢in yagis sicaklik emsali hesaplandiginda Gemlik ve merkez
ilgeleri i¢in Q<98 degeri ile Az-Yagish Akdeniz iklim tipine girmektedir. Yenisehir ise Q<63 degeri ile Yari-Kurak
Akdeniz iklim tipine girmektedir (Akman, 1990).

Tablo 1. Arastirma Alanindaki Gemlik, Yenisehir ve Bursa merkez ilgelerinin P, M, m, Q, PE, S degerleri

P M m Q PE S=PE/M
istasyon
Gemlik (10 m) 691.4 30.1 3.7 90.2 64.7 2.1
Yenisehir (250 m) 482.9 31.2 -0.7 52.4 65.5 2.1
Bursa merkez (100 m) 696.5 30.9 1.7 82.4 72.6 2.4

P: Yillik yagis miktar1 (mm); M: En sicak aymn en yiiksek sicaklik ortalamasi (°C); m: En soguk ayin minimum sicaklik ortalamasi (°C); Q: Yagis-
sicaklik emsali; PE: Yaz yagisi (mm); S = PE/M: Kuraklik indisi

Ayrica aylik ortalama sicaklik ve aylik ortalama yagis miktar1 verileri kullanilarak Gemlik, Yenisehir ve Bursa
merkez ilgesinin iklim diyagramlari ¢izilmistir. Bu iklim diyagramlari {izerinde kurak ve yagish periyot ile don olaymin
goriildigi aylar belirtilmistir (Sekil 2, Sekil 3, Sekil 4). Buna gore her 3 istasyonda da kurak devre, Haziran ayinda
baslayip Eyliil aymin sonuna kadar devam etmektedir.
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Sekil 2. Gemlik istasyonuna ait iklim diyagrami

a: Meteoroloji istasyonun yeri g: Yagish devre

b: Istasyonun deniz seviyesinden yiiksekligi h: Kurak devre

c: Sicaklik i¢in 6l¢iim siiresi (y1l) i: Sicaklik egrisi

d: Yagis igin dl¢iim siiresi (yil) k: Yags egrisi

e: Yillik ortalama sicaklik ( °C)) m: Muhtemel donlu aylar

f: Yillik ortalama yagis ( mm ) n: En soguk ayin en diisiik sicaklik ortalamasi

p: Mutlak minimum sicaklik
1. 4. Alanin 6nemi

Katirli Dag1, yamag parasiitii ve doga yiiriiyiisii gibi dag sporlari i¢in turizm potansiyeline sahip olup bu yonde
gelecek vaad etmektedir. 2005 yilindan bu yana dagin kuzey yamaclarinda (Giirle Tepesi, Giirle Kayaliklar1 civarinda)
ve giliney yamaclarinda (Giirsu Belediyesine bagli Diskaya Koyii civarinda) yamag parasiitii yapilmaktadir. Digkaya
Koyiinde, Giirsu Belediyesi tarafindan diizenlenen yurt i¢i ve yurt disindan ¢ok sayida parasiitciiniin katildigr Yamag
Parasiitii Senligi yapilmaktadir. Ayrica belediye biinyesinde kurulan GURHVAK (Giirsu Havacilik Kuliibii) tarafindan
ucus egitimleri verilmektedir.

Son yillarda iilkemizde farkli bolgelerin floralarin belirlenmesine yonelik galismalar artmaktadir. Bugiine
kadar Bursa ve gevresinde gesitli floristik calismalar yapilmistir (Ozhatay ve Cirpici, 1987, Kaynak ve Tuyji, 1991,
Tavukguoglu vd., 1996, Kaynak, 1997 a, b, ¢, Kaynak vd., 2008 a, b, Yilmaz, 2003, Giinay Dagkin ve Kaynak, 2006,
Daskin ve Kaynak, 2010 a,b, Yesilyurt vd., 2008, Arslan ve Vural, 2009).
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Sekil 4. Bursa merkez ilgesine ait iklim diyagrami

Ancak Katirli Dag ile ilgili bir ¢alisma yapilmamistir. Bitki ¢esitliligi bakimindan 6nemli alanlardan biri olan Bursa
ilinin florasinin ortaya konmasina yonelik calismalarimiz sirasinda bdlgeden cesitli cinslere ait yeni taksonlar
tanimlanmig (Kaynak vd., 2006, Daskin ve Yilmaz, 2009, Daskin vd., 2009, Yilmaz vd., 2003), kombinasyon
degisikligi yapilmis (Y1lmaz ve Kaynak, 2006), Tiirkiye i¢in yeni bitki kayitlar1 verilmis (Daskin vd., 2007) yada varlig1
siipheli olan bazi kayitlar dogrulanmistir (Dagkin vd., 2006). Katirli Dagi’nin Florasiin saptanmasina yonelik olan bu
calismanin, hem Tiirkiye Floras1 hem de Bursa ili Florasmna katkida bulunacagina inaniyoruz.

2. Materyal veydntem

Caligma materyalimizi 2003 ve 2005 yillar1 arasinda c¢aligma alanindaki 90 farkli istasyondan toplanmis
yaklagik 1800 bitki drnegi olusturmaktadir. Bu 6rneklerin tayininde Tiirkiye ve Dogu Ege Adalarinin Florasi (Davis
1965-1985; Davis vd., 1988; Giiner vd., 2000), Avrupa Floras1 (Tutin vd., 1964-1980), Irak Floras: (Guest ve Towsend,
1966-1985) ve Kibris Florast (Meikle, 1977-1985)'ndan faydalanmilmistir. Bazi &rnekler, Ankara Universitesi Fen
Fakiltesi Herbaryumu (ANK) ve Gazi Universitesi Fen-Edebiyat Fakiiltesi Herbaryumu (GAZI)’nda bulunan érneklerle
karsilastirilmistir. Calisma sirasinda toplanan tiim bitki ornekleri Uludag Universitesi Fen-Edebiyat Fakiiltesi
Herbaryumu’nda (BULU) muhafaza edilmektedir.

Teshis edilen taksonlar bitki listesinde verilmistir. Egreltilere, gimnospermlere, dikotillere ve monokotillere ait
olan taksonlar familya, cins ve tiir kategorisinde alfabetik sira goz 6niine alinarak listelenmigtir. Bitki listesinde, bitkinin
Latince adindan sonra yazar isimleri, bitkinin toplandigi istasyonun numarasi, toplandigi tarih, toplayict isimleri,
herbaryum kayit numarasi1 (BULU), fitocografik bolgesi, endemizm durumu, endemik ise tehlike kategorisi (Ekim vd.,
2000) verilmigtir. Yazar isimlerinin kontroliinde The International Plant Name Index (2005) kullanilmistir (http://www.
ipni. org). A2 karesi icin yeni olan taksonlar ilgili yaymlar (Ozhatay ve Cirpici, 1987, Donner, 1990, Kaynak vd., 2003,
Keskin, 2003; Yildirimli, 1990, 1999, 2000, 2001, 2002, 2003, Yildirimli ve Akan, 1995, Kaynak, 1997 a, b, ¢, Tiire ve
Tokur, 2000, Ocak ve Tokur, 2000; Giinay Daskin ve Kaynak, 2006) taranarak belirlenmis ve Oniine yildiz isareti
konmustur. Bitki listesinde kullanilan kisaltmalar ve bitki toplanan istasyonlar agsagida verilmistir.
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Kisaltmalar

Akd. Akdeniz elementi

Akd. Akdeniz elementi

Avr.-Sib.  Avrupa-Sibirya elementi

CR Cok Tehlikede (Critically endangered)
D. Akd. Dogu Akdeniz elementi

DD Tehlike kategorisi belirsiz (Data Deficient)
End. Endemik

EE Eylip Erdogan

GK Gonll Kaynak

[r.-Tur.  Iran-Turan elementi

LC Az endise verici (Least Concern)

Oks. Oksin elementi

() Ozer Yilmaz

RC Ruhsar Cinar

RD (RG) Ruziye Dagkin (Giinay)

SG Saban Giiveng

EN Tehlikede (Endangered)

NT Tehlike altina girebilir (Near Threatened)
VU Zarar gorebilir (Vunerable)

ZD Ziileyha Dogru

Bitki toplanan istasyonlar:

1 Gemlik; Ericek-Karagél yol ayrimi, 635 m.

2 Gemlik; Ericek-Findicak, 2.-4. km, 730-780 m.

3 Gemlik; Findicak-Bayirkdy, Findicak ¢ikist, 513 m.
4. Gemlik; Findicak-Bayirkdy, 2. km, 480-505 m.

5. Gemlik; Findicak-Ericek, 8. km, 550 m.

6 Gemlik; Fevziye koyii girisi, 541 m.

7 Gemlik; Fevziye-Karagol arasi, 661 m.

8 Gemlik; Fevziye, Karagdl ve gevresi, 690-772 m.

9 Gemlik; Fevziye-Ericek, 3. km, 634 m.

10. Gemlik; Bayirkoy-Findicak koyii arasi, 490 m.

11. Gemlik; Findicak Fevziye yol ayrimi, 1. km, 640 m.

12. Gemlik; Katirli-Hamidiye kdyd, 1. km, 446 m.

13. Gemlik; Siikriye-Hamidiye, Hamidiye kdyii girisi, 459 m.
14. Gemlik; Hamidiye-Katirli koyii, Hamidiye ¢ikisi, 470 m.
15. Gemlik; Umurbey-Adliye koyd, 3. km, 171 m.

16. Gemlik; Adliye-Giivenli koyii arasi, 410-530 m.

17. Gemlik; Guvenli-Ugkaya Tepesi orman yolu, 620-770 m.
18. Gemlik; Guvenli-Yenisl6z orman yolu, 1. km, 605 m.
19. Gemlik; Enguriicik-Katirli koy, 3. km, 78 m.

20. Gemlik; Katirli-Adliye kdyi arasi, 464 m.

21. Gemlik; Katirli-Muratoba koyd, 3. km, 249 m.

22. Gemlik; Umurbey-Katirli koyii arasi, 343 m.

23. Gemlik; Bursa-Gemlik karayolu, Umurbey yol ayrimi-Umurbey, 1. km, 126 m.
24. Giirsu; Giirsu ¢ikigi-Digkaya kdyi, 2. km, 250 m.

25. Giirsu; Giirsu ¢ikigi-Digkaya koyi, 4. km, 451-566 m.
26. Giirsu; Giirsu ¢ikisi-Diskaya koyii, 8.-10. km, 570-720 m.
27. Giirsu; Digkaya-Gursu, 5. km, 482 m.

28. Giirsu; Diskaya-Ericek koyii, Diskaya cikisi, 700-748 m.
29. Giirsu; Digkaya-Ericek kdyd, 2.-3. km, 689-723 m.

30. Giirsu; Giirsu ¢ikigi-Ericek koy, 3. km, 385 m.

31. Giirsu; Giirsu ¢ikisi-Ericek koyd, 15. km, 689 m.

32. Gursu; Ericek-Findicak koyt, 8. km, 634 m.

33. Gursu; Ericek-Seckdy, Ericek koyii ¢ikisi, 675 m.

34. Gursu; Ericek-Aglasan koyii arasi, 630-640 m.

35. Giirsu; Findicak-Ericek koyd, 1. km, 495 m.

36. Giirsu; Karahidir k6yu ¢evresi, 100 m.

37. Giirsu; Karahidir-Digkaya koyi, 1. km, 100 m.

38. Giirsu; Igdir koyii ¢evresi, 130-150 m.

39. Giirsu; Kazikl kdyii ¢ikisi, 100 m.

40. Kestel; Aglasan kdyii ¢evresi, 510-595 m.

41. Kestel; Aglasan-Narlidere kdyii, 4. km, 300 m.

42. Kestel; Narlidere koyii gevresi, 156 m.

43. Kestel; Nushetiye-Golcik koyd, 2. km, 425-436 m.

44, Kestel; Golciik koyd icleri, 409 m.
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45, Kestel; Golciik-Fethiye kdyd, 3. km, 356 m.

46. Kestel; Aglasan-Kayacik koyii arasi, 420 m.

47. Kestel; Narlidere-Kayacik koyt, 2. km, 326 m.

48. Kestel; Kayacik-Nishetiye kdyu, 3. km, 524 m.

49. Orhangazi; Gemlik iznik karayolu-Karsak kdyii arasi, 103 m.

50. Orhangazi; Karsak koyu, Ugkaya Tepesi, kuzey-bat1 yamaglari, 400-650 m.
51. Orhangazi; Karsak Koy, Uckaya Tepesi, kuzey-dogu yamaglari, 820 m.
52. Orhangazi; Karsak koyii, Uckaya Tepesi, giiney-bat1 yamaglar1, 650-900 m.
53. Orhangazi; Karsak Koyii; Uckaya Tepesi, kuzey yamaglari, 400 m.

54. Orhangazi; Karsak Koyii; Ugkaya Tepesi, giiney yamaglari, 608 m.

55. Orhangazi; Karsak Koyii; Uckaya Tepesi, bat1 yamaglari, 621 m.

56. Orhangazi; Karsak kéyi, Ugkaya Tepesi orman yolu, 819 m.

57. Orhangazi; Giirle koyii girisi, 226 m.

58. Orhangazi; Guvenli kdyi-Gurle Tepesi orman yolu, 780-800 m.

50. Orhangazi; Guvenli kdyi-Gurle Tepesi, 5. km, Belen G6li mevkii, 860-950 m.
60. Orhangazi; Givenli kdy(-Girle Tepesi orman yolu, Kadioglu tarlast mevkii, 991 m.
61. Orhangazi; Guvenli kdy(-Grle Tepesi orman yolu, 10. km, Karadere mevkii, 1000-1090 m.
62. Orhangazi; Guvenli-Giirle Tepesi orman yolu, 15. km, 1100 m.

63. Orhangazi; Guvenli kdyi-Giirle Tepesi, 20. km, dagin kuzey-dogu yamaci, 533 m.
64. Orhangazi; Giirle Dagi’nin kuzeyi, Giirle kayalar1 mevkii, 905-1088 m.

65. Orhangazi; Giirle Tepesi giiney yamaglari, Karanlikdere mevkii, 1036 m.
66. Orhangazi; Giivenli koyii-Ugkaya Tepesi orman yolu, 889 m.

67. Orhangazi; Karsak-Giivenli koyii, Karsak koyi ¢ikist, 198 m.

68. Orhangazi; Guvenli-Karsak koyii arasi, 570-200 m.

69. Orhangazi; Guvenli-Yenis6ldz koyu, 17. km, orman yolu, 860 m.

70. Orhangazi; Yenis6l6z-Guvenli, Givenli’ye 5 km kala, 1034 m.

71. Orhangazi, Yenis6loz-iznik yolu, Yenisol6z koyii ¢ikis, 295 m.

72. Orhangazi; Bayirkdy-Findicak arasi, 530 m.

73. Orhangazi; Findicak-Bayirkdy, 7. km, 480 m.

74. Orhangazi; Bayirkoy-Yenisol6z orman yolu, 1.5 km, 444-520 m.

75. Osmangazi; Seckdy-Ericek kdyu, Ericek’e 6 km kala, 766 m.

76. Osmangazi; Seckdy Ericek yol ayrimi-Ericek, 4. km, 667 m.

77. Osmangazi; Demirtas beldesi-Avdancik kdyii, 3. km, 276-375 m.

78. Osmangazi; Demirtag-Avdancik kéyii, 7. km, 460-465 m.

79. Osmangazi; Avdancik-Seckdy arasi, 350-360 m.

80. Osmangazi; Selgukgazi-Segkdy yol ayrimina 3 km kala, 363 m.

81. Osmangazi; Avdancik-Selgukgazi koyti arasi, 390-400 m.

82. Osmangazi; Selgukgazi-Yalova yolu, 2. km, 326 m.

83. Osmangazi; Selgukgazi-Seckdy, 1. km, 400 m.

84. Yenisehir; Yenisehir-Burcun kdyil, Burcun’a 1 km kala, 411 m.

85. Yenisehir; Burcun-Pagayayla kdyii, Burcun kdyii ¢evresi, 450 m.

86. Yenisehir; Burcun-Pasayayla, 4. km, 467 m.

87. Yenisehir; Pasayayla koyii ¢evresi, Kaymakam Suyu mevkii, 420-470 m.
88. Yenisehir; Marmaracik koyii ¢evresi, 265 m.

89. Yenisehir; Fethiye-Yenikdy, Fethiye kdyii ¢ikisi, 350 m.

90. Yenisehir; Fethiye-Yenikdy, Yenikdy’e 3 km kala, 330 m.

3. Bulgular

Bitki Listesi

PTERIDOPHYTA

ADIANTACEAE

1. Adiantum capillus-venerisL., 36, nemli kayaliklar, 25.09.2003, RG, OY, EE, BULU 21044.
ASPIDIACEAE

2. Dryopterisfilix-mas (L.) Schott, 1, nemli kayaliklar, 06.04.2004, GK, RD, OY, EE, BULU 21346.

3. D. pallida Fomin subsp. pallida, 26, orman icleri, 04.04.2003, GK, RG, OY, EE, BULU 15004, Akd.
ASPLENIACEAE

4. Asplenium adiantum-nigrum L., 1, nemli kayaliklar, 06.04.2004, GK, RD, OY, EE, BULU 21349.
5. A. ceterach L. subsp. ceterach, 38, yamaclar, 13.03.2004, EE, BULU 21234.

6. A. onopteris L., 16, orman altlari, 02.08.2003, EE, BULU 20691.

7. A. scolopendrium L. subsp. scolopendrium, 25, kayalik yamaglar, 08.07.2004, RD, EE, BULU 22022.
8. A. trichomanes L. subsp. trichomanes, 26, kayaliklar, 29.02.2004, EE, BULU 21204.
EQUISETACEAE

9. Equisetum arvense L., 4, su kenarlari, 20.06.2003, GK, RG, EE, BULU 17026.

10. E. telmateia Ehrh., 69, nemli yol kenarlari, 07.11.2004, RD, EE, BULU 23844.
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HYPOLEPIDACEAE

11. Pteridium aquilinum (L.) Kuhn, 50, nemli orman altlar1, 29.04.2004, EE, BULU 21431.

POLYPODIACEAE

12. Polypodium cambricum L., 38, nemli yamaglar, 13.03.2004, EE, BULU 21233.

13. P. interjectum Shivas, 1, nemli kayaliklar, 06.04.2004, GK, RD, OY, EE, BULU 21354.

14. P. vulgare L. subsp. vulgare, 24, yamaglar, 01.05.2003, GK, RD, OY, BULU 15055.

SPERMATOPHYTA

GYMNOSPERMAE

CUPRESSACEAE

15. Juniper us oxycedrus L. subsp. oxycedrus, 79, kayalik acik alanlar, 08.06.2003, OY, EE, BULU 16747.
EPHEDRACEAE

16. Ephedra campylopoda C.A. Mey., 42, meselik i¢leri, 27.08.2003, EE, BULU 20870.

17. E. major Host, 84, taslik kayalik yamaglar, 19.09.2004, EE, BULU 23676.

PINACEAE

18. Pinus brutia Ten. var. brutia, 41, kizil cam ormani, 25.09.2003, RD, OY, EE, BULU 21083, D. Akd.

19. P. nigra Arn. subsp. nigra var. caramanica (Loudon) Rehder, 58, karagam ormam, 07.05.2004, GK, OY, EE,
BULU 21668.

ANGIOSPERMAE

DICOTYLEDONAE

ACERACEAE

20. Acer campestre L. subsp. campestre, 72, meselik i¢leri, 21.05.2004, GK, RD, EE, BULU 22143.

21. *Acer hyrcanum Fisch. & C.A. Mey. subsp. hyrcanum, 2, orman ici acik alanlar, 04.06.2003, GK, RD, OY, EE,
BULU 16115, Avr.-Sib.

ANACARDIACEAE

22. Pistacia lentiscus L., 5, a¢ik alanlar, 20.06.2003, GK, RG, EE, BULU 16896, Akd.

23. P. terebinthus L. subsp. terebinthus, 41, orman altlari, 27.08.2003, SG, EE, ZD, BULU 20841, Akd.

24. Rhus coriaria L., 68, maki icleri, 07.05.2004, GK, OY, EE, BULU 21837.

APIACEAE (UMBELLIFERAE)

25. Artedia squamata L., 25, yol kenarlari, 04.06.2003, GK, RG, OY, EE, BULU 15928.

26. Caucalis platycarpos L., 32, tarla kenarlar1, 04.06.2003, GK, RG, OY, EE, BULU 16255.

27. Conium maculatum L., 89, yol kenarlari, 08.07.2004, RD, EE, BULU 23023.

28. Daucuscarota L., 66, yol kenarlari, 27.06.2004, EE, BULU 23829.

29. Eryngium bithynicum Boiss., 84, yamagclar, 19.09.2004, EE, BULU 23675, ir.-Tur., End., LC.

30. E. campestre L. var. virens Link, 38, yamaclar, 08.07.2004, RD, EE, BULU 22844.

31. Heracleum platytaenium Boiss., 52, orman kenarlari, 27.06.2004, EE, BULU 22821, Oks., End., LC.

32. Johreniatortuosa (Fisch. & Mey.) Chamb., 25, kayalik yamaglar, 04.06.2003, GK, RG, OY, EE, BULU 15930.
33. Laser trilobum Borkh. ex Gaertn., 2, orman altlar1, 04.06.2003, GK, RD, OY, EE, BULU 16168.

34. Oenanthe pimpinelloides L., 31, dere kenarlar1, 20.06.2003, GK, RG, EE, BULU 16878.

35. O. silaifolia M. Bieb., 79, nemli yol kenarlar1, 25.05.2003, EE, BULU 15073.

36. Orlaya daucoides (L.) Greuter, 2, agik yamaglar, 04.06.2003, GK, RD, OY, EE, BULU 16138, Akd.

37. Scandix stellata Soland., 26, yol kenarlar1, 04.06.2003, GK, RG, OY, EE, BULU 15976.

38. Torilis arvensis (Huds.) Link subsp. purpurea (Ten.) Hayek, 31, yol kenarlari, 20.06.2003, GK, RG, EE, BULU
16881, Akd.

39. T. leptophylla Rchb. f,, 25, yol kenarlari, 04.06.2003, GK, RG, OY, EE, BULU 15911.

40. T. nodosa (L.) Gaertn., 24, yol kenarlari, 04.06.2003, GK, RG, OY, EE, BULU 15871.

ARALIACEAE

41. Hedera hdlix L., 16, orman altlari, 21.05.2004, GK, RD, OY, EE, BULU 21137.

ARISTOLOCHIACEAE

42. Aristolochia bodamae Dingler, 2, orman altlar1, 10.05.2005, GK, OY, EE, BULU 24110.

43. A. pallida Willd., 25, maki icleri, 29.02.2004, EE, BULU 21198.

44. A. pontica Lam., 58, orman altlar1, 07.05.2004, GK, OY, EE, BULU 21800, Oks.

ASTERACEAE (COMPOSITAE)

45.* Anthemis aciphylla Boiss. var. aciphylla, 52, yol kenarlari, 27.06.2004, EE, BULU 22809, D. Akd., End., LC.
46. A. aciphylla var. discoidea Boiss., 73, taglik yamaglar, 20.06.2003, GK, RD, EE, BULU 17086, D. Akd., End.,
LC.

47. A. altissima L., 89, yol kenarlari, 08.07.2004, RD, EE, BULU 23021.

48. A. auriculata Boiss., 76, yol kenarlar1, 01.08.2004, EE, BULU 23471, D. Akd.

49. A. austriaca Jacq., 83, tarla kenarlar1, 19.07.2003, EE, BULU 20298.

50. A. cretica L. subsp. anatolica (Boiss.) Grierson, 64, orman altlari, 27.06.2004, EE, BULU 22762.

51. A. cretica subsp. leucanthemoides (Boiss.) Grierson, 31, yol kenarlari, 20.06.2003, GK, RG, EE, BULU 16858.
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52. A. cretica subsp. pontica (Willd.) Grierson, 40, acik alanlar, 08.06.2003, OY, EE, BULU 16661.

53. A. cretica subsp. tenuiloba (DC.) Grierson, 24, yamaglar, 04.06.2003, GK, RG, OY, EE, BULU 15830.
54. A. cotula L., 18, a¢ik alanlar, 27.06.2004, EE, BULU 22499.

55. *A. pseudocotula Boiss., 43, tarla kenarlari, 08.07.2004, RD, EE, BULU 23015.

56. A. tinctoria L. var. discoidea (All.) DC., 81, yamagclar, 19.07.2003, EE, BULU 20296.

57. A. tinctoriavar. pallidaDC., 72, yol kenarlar1, 21.05.2004, GK, RD, EE, BULU 22076.

58. A. tinctoria var. tinctoria, 47, maki icleri, 20.06.2003, EE, BULU 20161.

59. * Achillea bieber steinii Afan., 8, orman altlari, 13.06.2004, EE, BULU 22348, Ir.-Tur.

60. A. millefolium L. subsp. millefolium, 90, yamaglar, 08.07.2004, RD, EE, BULU 23040B, Avr.-Sib.

61. A. setacea Waldst. & Kit., 25, taslik alanlar, 01.08.2004, EE, BULU 23500, Avr.-Sib.

62. ArtemisiaannuaL., 85, yol kenarlar1, 19.09.2004, EE, BULU 23674.

63. *Arctium minus (Hill) Bernh. subsp. pubens (Bab.) Arénes, 64, orman altlari, 27.06.2004, EE, RC, ZD, BULU
22714, Avr.-Sib.

64. BellisperennisL., 59, orman i¢i agik alanlar, 21.05.2004, GK, RD, OY, EE, BULU 21961, Avr.-Sib.

65. Bidenstripartita L., 71, su kanal1 kenarlari, 19.09.2004, EE, BULU 23700.

66. Calendula arvensisL., 19, zeytinlik altlar1, 26.12.2004, EE, BULU 23910.

67. Carduusacicularis Bertol., 38, yamaglar, 13.06.2004, EE, BULU 22179, Akd.

68. C. nutans L. subsp. falcato-incurvus P. H. Davis, 33, yol kenarlari, 25.09.2003, RD, OY, EE, BULU 21118, End.
69. C. nutans subsp. leiophyllus (Petrovi¢) Stoj. & Stef., 43, agik alanlar, 08.07.2004, RD, EE, BULU 22983.
70. C. pycnocephalus L. subsp. pycnocephalus, 40, maki icleri, 08.06.2003, OY, EE, BULU 16585, Akd.
71. Carlina corymbosa L., 34, yamaglar, 27.08.2003, SG, EE, ZD, BULU 20822, Akd.

72.C.lanata L., 80, yol kenarlari, 01.08.2004, EE, BULU 23439, Akd.

73. Carthamus dentatus Vahl, 34, yol kenarlari, 27.08.2003, EE, BULU 20822, Akd.

74. C. lanatus L., 38, kurumus dere yatagi, 25.09.2003, RD, OY, EE, BULU 20964.

75. Centaur ea consanguinea DC., 67, yamaglar, 27.06.2004, EE, BULU 22832, ir.-Tur., End., LC.

76. C. cyanusL., 68, tarla icleri, 07.05.2004, GK, OY, EE, BULU 21842.

77. C. depressa M. Bieb., 64, orman kenarlari, yamaglar, 27.06.2004, EE, BULU 22744,

78. C. diffusa Lam., 43, tarla kenarlari, 27.08.2003, EE, BULU 20900, Akd.

79. C. iberica Trevir. ex Spreng., 28, acik alanlar, 20.06.2003, GK, RG, EE, BULU 16846.

80. C. solstitialis L. subsp. solstitialis, 49, acik alanlar, 07.11.2004, RD, EE, BULU 20782.

81. C. urvillei DC. subsp. armata Wagenitz, 78, yol kenarlari, 01.08.2004, EE, BULU 20189, D. Akd.

82. C.virgataLam., 41, yol kenarlar1, 25.09.2003, RD, OY, EE, BULU 21072,

83 Chondrillajuncea L. var. juncea, 84, yol kenarlari, 19.09.2004, EE, BULU 23685.

84 *C. juncea var. acantholepis (Boiss.) Boiss., 36, nemli kayaliklar, 25.09.2003, RG, OY, EE, BULU 21028.
85 Cichorium intybus L., 49, a¢ik alanlar, 07.11.2004, RD, EE, BULU 23864.

86 Cirsium arvense (L.) Scop. subsp. vestitum (Wimm. & Grab.) Petrak, 81, tarla kenarlari, 19.07.2003, EE, BULU
20241.

87 C. bulgaricum DC., 7, orman altlar1, 01.08.2004, EE, ZD, BULU 23526, Oks.

88C. creticum d’Urv. subsp. creticum, 41, yol kenarlari, 27.08.2003, SG, EE, ZD, BULU 20833, D. Akd.
89C. hypoleucum DC., 4, orman altlar1, 20.06.2003, GK, RG, EE, BULU 17025, Oks.

90 C. vulgare (Savi) Ten., 17, orman altlar1, 07.11.2004, RD, EE, BULU 23826.

91 Conyza bonariensis (L.) Cronquist, 49, su kenarlari, 07.11.2004, RD, EE, BULU 23859.

92 C. canadensis (L.) Cronquist, 42, kurumus dere yatagi, 27.08.2003, EE, BULU 20860.

93 Crepisalpestris Rchb., 26, kayaliklar, 04.04.2003, GK, RG, OY, EE, BULU 15015, Avr.-Sib.

94 C. foetida L. subsp. rhoeadifolia (M. Bieb.) Celak., 17, orman altlar1, 07.11.2004, RD, EE, BULU 23810.
95 C. sancta (L.) Babc., 69, orman altlari, 07.11.2004, RD, EE, BULU 23837.

96 C. micrantha Czerep., 46, yol kenarlari, 08.07.2004, RD, EE, BULU 22949.

97 C. setosa Haller f., 12, yol kenarlari, 19.07.2003, EE, BULU 20351, Avr.-Sib.

98. Crupina crupinastrum Vis., 7, yol kenarlari, 13.06.2004, EE, BULU 22456.

99. C. vulgarisPers. ex Cass., 25, yamaclar, 04.06.2003, GK, RG, OY, EE, BULU 15931.

100. Doronicum orientale Hoffm., 2, orman altlari, 10.05.2005, GK, OY, EE, BULU 24112.

101. Echinops microcephalus Sm., 15, yamaclar, 02.08.2003, EE, BULU 20619, Akd.

102. E. ritro L., 88, tarla kenarlar1, 19.09.2004, EE, BULU 23609.

103. E. viscosus DC. subsp. bithynicus (Boiss.) Rech. f., 27, yol kenarlar1, 20.06.2003, GK, RG, EE, BULU 16784.
104. Filago pyramidata L., 24, yamaclar, 04.06.2003, GK, RG, OY, EE, BULU 15844,

105. Hedypnois cretica (L.) Dum.-Cours., 29, tarla kenarlari, 08.06.2003, OY, EE, BULU 16449, Akd.

106. Helminthotheca echioides (L.) Holub, 71, zeytinlik altlar1, 19.09.2004, EE, BULU 23696.

107. Hieracium vagum Jordan, 59, yamaglar, 07.11.2004, RD, EE, BULU 23833, Avr.-Sib.

108. Inula britannica L., 46, meselik i¢leri, 08.07.2004, RD, EE, BULU 22953, Avr.-Sib.

109. I. ensifolia L., 76, nemli kayaliklar, 01.08.2004, EE, BULU 23458, Avr.-Sib.
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110. 1. germanica L., 90, yol kenarlari, 08.07.2004, RD, EE, BULU 23040, Avr.-Sib.

111. 1. graveolens Desf., 36, kayalik yamaglar, 25.09.2003, RG, OY, EE, BULU 21037, Akd.

112. 1. heterolepis Boiss., 38, yamaglar, 08.07.2004, RD, EE, BULU 22851, D. Akd.

113. 1. salicina L., 90, yamaclar, 08.07.2004, RD, EE, BULU 23039, Avr.-Sib.

114. 1. vulgaris Trevis., 7, orman altlar1, 01.08.2004, EE, ZD, BULU 23489, Avr.-Sib.

115. Jurinea consanguinea DC., 34, yamaglar, 08.07.2004, RD, EE, BULU 22918.

116. *J. macrocalathia K. Koch, 64, orman altlar1, 27.06.2004, EE, BULU 22746.

117. Lactuca serriola L., 78, yol kenarlari, 01.08.2004, EE, BULU 23418, Avr.-Sib.

118. Lapsana communis L. subsp. adenophora (Boiss.) Rech. f., 5, tarla kenarlari, 20.06.2003, GK, RG, EE, BULU
16912.

119. L. communis subsp. alpina (Boiss. & Balansa) P. D. Sell, 69, orman altlar1, 07.11.2004, RD, EE, BULU 23848,
Oks.

120. L. communis subsp. intermedia (M. Bieb.) Hayek, 61, dere kenarlari, 21.05.2004, GK, RD, OY, EE, BULU
22702.

121. *L eontodon cichoraceus Boiss., 76, yol kenarlari, 01.08.2004, EE, BULU 23465, Akd.

122. L. crispus Vill. subsp. asper (Waldst. & Kit.) Rohl. var. asper, 78, a¢ik alanlar, 01.08.2004, EE, BULU 20191.
123. L. tuberosusL., 16, meselik i¢leri, 01.01.2004, EE, BULU 21135, Akd.

124. L ogfia arvensis (L.) Holub, 73, yol kenarlari, 20.06.2003, GK, RD, EE, BULU 17064.

125. Matricaria chamomilla L. var. chamomilla, 90, tarla kenarlari, 08.07.2004, RD, EE, BULU 23038.

126. Mycelis muralis Dumort., 66, orman altlari, 27.06.2004, EE, BULU 22559, Avr.-Sib.

127. Onopordum tauricum Willd., 43, agik alanlar, 08.07.2004, RD, EE, BULU 23003, Avr.-Sib.

128. Pallenis spinosa Cass., 38, kurumus dere yatagi, 13.06.2004, EE, BULU 22168, Akd.

129. Petasites hybridus (L.) G. Gaertn., B. Mey. & Scherb., 4, su kenarlari, 29.02.2004, EE, BULU 21224, Avr.-Sib.
130. Picnomon acarna (L.) Cass., 88, tarla kenarlari, 19.09.2004, EE, BULU 23627, Akd.

131. Picris altissima Delile, 69, orman altlari, 07.11.2004, RD, EE, BULU 23841, Akd.

132. P. hieracioides L., 18, acik alanlar, 07.11.2004, RD, EE, BULU 23817, Avr.-Sib.

133. P. olympica Boiss., 38, yamaglar, 08.07.2004, RD, EE, BULU 22860, Akd., End., LC.

134. P. pauciflora Willd., 25, yol kenarlari, 13.06.2004, EE, BULU 22225, Akd.

135. Pilosella cymosa (L.) F. W. Schultz & Sch. Bib., 5, yol kenarlari, 20.06.2003, GK, RG, EE, BULU 16913, Avr.-
Sib.

136. P. piloselloides (Villd.) Sojak subsp. megalomastix (Ndgeli & Peter) P. D. Sell & C. West, 4, yamagclar,
20.06.2003, GK, RG, EE, BULU 17032.

137. P. piloselloides subsp. piloselloides, 2, orman altlar1, 04.06.2003, GK, RD, OY, EE, BULU 16097.

138. Pulicaria dysenterica (L.) Bernh., 38, kurumus dere yatagi, 25.09.2003, RD, OY, EE, BULU 20988.

139. Rhagadiolus stellatus Gaertn. var. edulis (Gaertn.) DC., 50, orman altlari, 29.04.2004, EE, BULU 21443.

140. Scariola viminea (L.) F. W. Schmidt, 17, orman altlar1, 07.11.2004, RD, EE, BULU 23816.

141. Senecio vernalis Waldst. & Kit., 17, yol kenarlar1, 07.05.2004, GK, OY, EE, BULU 21667.

142. S. vulgaris L., 26, yol kenarlar1, 04.04.2003, GK, RG, OY, EE, BULU 14998.

143. Scor zonera cana (C. A. Mey.) Hoffm. var. alpina (Boiss.) Chamb., 28, taglik yamaglar, 20.06.2003, GK, RG, EE,
BULU 16442.

144. S. cana var. jacquiniana (W. D. J. Koch) Chamb., 63, tarla kenarlari, 21.05.2004, GK, RD, OY, EE, BULU
22055.

145. S. eriophora DC., 4, yamaglar, 20.06.2003, GK, RG, EE, BULU 17007, End., LC.

146. S. laciniata L. var. laciniata, 16, maki icleri, 21.05.2004, GK, RD, OY, EE, BULU 21887.

147. S. sublanata Lipsch., 24, yamaglar, 01.05.2003, GK, RD, OY, BULU 15057, D. Akd.

148. Silybum marianum (L.) Gaertn., 24, yol kenarlar1, 04.06.2003, GK, RG, OY, EE, BULU 15894, Akd.

149. Sonchus asper (L.) Hill subsp. glaucescens (Jordan) Ball, 58, orman altlar1, 07.05.2004, GK, OY, EE, BULU
21685.

150. S. oleraceus L., 6, agik alanlar, 13.06.2004, EE, BULU 22401.

151. Steptorhamphus tuber osus (L.) Grossh., 25, kayalik yamaglar, 08.06.2003, OY, EE, BULU 16286.

152. Tagetesminuta L., 44, su kenarlar1, 26.12.2004, EE, BULU 23900.

153. Tanacetum parthenium Sch. Bip., 65, orman i¢i agik alanlar, 27.06.2004, EE, BULU 22642.

154. Taraxacum aznavourii Soest, 25, yol kenarlar1, 08.06.2003, OY, EE, BULU 16318, End., NT.

155. T. buttleri Soest, 38, tashik yamaglar, 25.09.2003, RD, OY, EE, BULU 20947.

156. T. minimum Heldr. ex Nyman, 45, yol kenarlari, 26.12.2004, EE, BULU 23903.

157. T. pseudobrachyglossum Soest, 62, yol kenarlari, 21.05.2004, GK, RD, OY, EE, BULU 22031, End., NT.

158. T. scaturiginosum G. E. Haglund, 61, orman kenarlari, 21.05.2004, GK, RD, OY, EE, BULU 22010.

159. T. turcicum Soest, 58, acik alanlar, 07.05.2004, GK, OY, EE, BULU 21789, End., LC.

160. Tragopogon dubius Scop., 25, kayalik yamaglar, 08.06.2003, OY, EE, BULU 16293.
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161. T. longirostris Bischoff ex Sch. Bip. var. abbreviatus Boiss., 31, yol kenarlari, 20.06.2003, GK, RG, EE, BULU
16850.

162. T. pichleri Boiss., 32, meselik i¢leri, 04.06.2003, GK, RG, OY, EE, BULU 16264, D. Akd., End., DD.

163. T. pratensis L. subsp. pratensis, 47, maki icleri, 20.06.2003, EE, BULU 20150, Avr.-Sib.

164. Tussilago farfara L., 16, su kenarlari, 21.05.2004, GK, RD, OY, EE, BULU 20755, Avr.-Sib.

165. Tyrimnus leucogr aphus Cass., 24, maki icleri, 04.06.2003, GK, RG, OY, EE, BULU 15741, Akd.

166. Urosper mum picroides F. W. Schmidt, 38, yamaglar, 13.06.2004, EE, BULU 22169, Akd.

167. Xanthium spinosum L., 34, yol kenarlar1, 27.08.2003, EE, BULU 20823.

168. X. strumarium L. subsp. cavanillesii (Schouw) D. Léve & P. Dans., 88, tarla kenarlari, 19.09.2004, BULU
23612.

169. Xeranthemum annuum L., 47, maki icleri, 20.06.2003, EE, BULU 20179.

170. X. cylindraceum Sm., 65, orman altlari, 27.06.2004, EE, BULU 22667.

BETULACEAE

171. Alnus glutinosa (L.) Gaertner subsp. glutinosa, 5, dere kenarlari, 20.06.2003, GK, RG, EE, BULU 16917, Avr.-
Sib.

BORAGINACEAE

172. Anchusa azurea Mill. var. azurea, 2, yamaglar, 04.06.2003, GK, RD, OY, EE, BULU16120.

173. A. leptophylla Rech. f. subsp. leptophylla, 24, taslik yamaglar, 01.05.2003, GK, RD, OY, BULU 15093.

174. Buglossoides arvensis (L.) I. M. Johnst., 29, tarla kenarlar1, 01.05.2003, GK, RG, OY, BULU 15065.

175. Cynoglossum creticum Mill., 77, maki igleri, 25.05.2003, EE, BULU 15143.

176. C. montanum L., 24, yol kenarlar1, 04.06.2003, GK, RG, OY, EE, BULU 15751, Avr.-Sib.

177. Echium angustifolium Mill., 24, yamaglar, 04.06.2003, GK, RG, OY, EE, BULU 15769, D. Akd.

178. E. plantagineum L., 24, yol kenarlar1, 04.06.2003, GK, RG, OY, EE, BULU 15892, Akd.

179. Heliotropium europaeum L., 49, nemli acik alanlar, 07.11.2004, RD, EE, BULU 23867, Akd.

180. Lithospermum purpurocaeruleum L., 2, orman igi acik alanlar, 04.06.2003, GK, RD, OY, EE, BULU 16098,
Avr.-Sib.

181. Myosotis litoralis Steven ex Fisch., 26, su kenarlari, 04.04.2003, GK, RG, OY, EE, BULU 14984, D. Akd.

182. M. lithosper mifolia (Willd.) Hornem., 56, orman altlari, 07.05.2004, GK, OY, EE, BULU 21752.

183. M. ramosissima Roechel ex Schult. subsp. ramosissima, 26, yamaglar, 01.05.2003, GK, RG, OY, BULU 15062.
184. Onosma taurica Willd. var. taurica, 25, tashk yamaglar, 10.05.2005, GK, OY, EE, BULU 24081.

185. O. thracicum Velen., 79, orman i¢i agik alanlar, 25.05.2003, EE, BULU 15078, Avr.-Sib.

186. Symphytum orientale L., 64, orman altlar1, 27.06.2004, EE, RC, ZD, BULU 22705, Avr.-Sib.

187. Trachystemon orientalis (L.) G. Don, 1, su kenarlar1, 06.04.2004, GK, RD, OY, EE BULU 21362, Oks.
BRASSICACEAE (CRUCIFERAE)

188. Alyssum hirsutum M. Bieb., 24, yamaglar, 04.06.2003, GK, RG, OY, EE, BULU 15856.

189. A. minus (L.) Rothm. var. minus, 30, meselik icleri, 10.05.2005, GK, OY, EE, BULU 24066.

190. A. repens Baumg. subsp. trichostachyum (Rupr.) Hayek var. trichostachyum, 26, kayalik yamaglar, 04.06.2003,
GK, RG, OY, EE, BULU 16003.

191. A. strigosum Banks & Sol. subsp. strigosum, 24, yol kenarlar1, 01.05.2003, GK, RD, OY, BULU 15050.

192. Arabidopsisthaliana (L.) Heynh., 26, agik alanlar, 04.04.2003, GK, RG, OY, EE, BULU 14987.

193. Arabis sagittata (Bertol.) DC., 26, yamaclar, 04.06.2003, GK, RG, OY, EE, BULU 15939.

194. Aubrieta canescens (Boiss.) Bornm. subsp. canescens, 25, kayalik yamaglar, 13.06.2004, EE, BULU 22261,
End., LC.

195. Capsdlla bursa-pastoris (L.) Medik., 77, yol kenarlari, 25.05.2003, EE, BULU 15145.

196. C. rubella Reut., 3, agik alanlar, 06.04.2004, GK, RD, OY, EE, BULU 21328, Akd.

197. Cardamine bulbifera (L.) Crantz, 56, orman alt1 golgelik yerler, 07.05.2004, GK, OY, EE, BULU 21758, Avr.-
Sib.

198. C. graeca L., 29, dere kenarlar1, 01.05.2003, GK, RG, OY, BULU 15066.

199. C. tenera C. C. Gmel., 25, su kenarlari, 04.04.2003, GK, RG, OY, EE, BULU 15018, Oks.

200. Cardariadraba (L.) Desv. subsp. draba, 77, yol kenarlar1, 25.05.2003, EE, BULU 15118.

201. Clypeola jonthlaspi L., 24, maki icleri, 04.06.2003, GK, RG, OY, EE, BULU 15742,

202. Erophila verna (L.) Chevall. subsp. spathulata (Lang) Walters, 29, kayalik alanlar, 04.04.2003, GK, RG, OY,
EE, BULU 15037.

203. Eruca sativa Mill., 2, yol kenarlari, 10.05.2005, GK, OY, EE, BULU 24102.

204. Erysimum smyrnaeum Boiss. & Balansa, 2, orman altlar1, 04.06.2003, GK, RD, OY, EE, BULU 16111.

205. Fibigia clypeata (L.) Medik., 25, yamaglar, 04.06.2003, GK, RG, OY, EE, BULU 15920.

206. *Isatis tinctoria L. subsp. tomentella (Boiss.) P. H. Davis, 25, yol kenarlari, 04.06.2003, GK, RG, OY, EE,
BULU 15916.

207. Sisymbrium officinale (L.) Scop., 24, yamaglar, 04.06.2003, GK, RG, OY, EE, BULU 15773.

208. Thlaspi perfoliatum L., 26, acik alanlar, 04.04.2003, GK, RG, OY, EE, BULU 15036.
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CAMPANULACEAE

209. Campanula lyrata Lam. subsp. lyrata, 2, acik yamaglar, 04.06.2003, GK, RD, OY, EE, BULU 16175, End., LC.
210. C. persicifalia L., 55, orman altlar1, 19.06.2005, EE, BULU 24145, Avr.-Sib.

211. L egousia pentagonia Thell., 77, yol kenarlari, 25.05.2003, EE, BULU 15109, D. Akd.

CANNABACEAE

212. Humulus lupulus L., 90, su kenarlar1, 19.09.2004, OY, EE, BULU 23635, Avr.-Sib.

CAPRIFOLIACEAE

213. Lonicera etrusca Santi var. etrusca, 27, yamaglar, 20.06.2003, GK, RG, EE, BULU 16797, Akd.

214. Sambucus ebulusL., 57, nemli yol kenarlari, 02.08.2003, EE, BULU 20799, Avr.-Sib.

CARYOPHYLLACEAE

215. Agrostemma githago L., 28, tarla kenarlar, 20.06.2003, GK, RG, EE, BULU 16823.

216. Arenaria leptoclados (Rchb.) Guss., 26, yamaglar, 04.06.2003, GK, RG, OY, EE, BULU 15980.

217. Dianthus giganteus d’Urv., 27, yamaglar, 20.06.2003, GK, RG, EE, BULU 16791, Avr.-Sib.

218. Moenchia mantica (L.) Bartl. subsp. mantica, 2, agik alanlar, 04.06.2003, GK, RD, OY, EE,

BULU 16121.

219. Sileneitalica (L.) Pers., 4, yamaclar, 10.05.2005, GK, OY, EE, BULU 24113.

220. S. dichotoma Ehrh. subsp. sibthorpiana (Rchb.) Rech., 25, yol kenarlari, 04.06.2003, GK, RG, OY, EE, BULU
15933.

221. Stellaria media (L.) Vill. subsp. pallida (Dumort) Asch. & Graebn., 24, maki icleri, 01.05.2003, GK, RD, OY,
BULU 15043.

222. Veleziarigida L., 24, taslik yamaglar, 04.06.2003, GK, RG, OY, EE, BULU 15806.

CHENOPODIACEAE

223. Chenopaodium album L. subsp. album var. album, 90, tarla kenarlari, 19.09.2004, EE, BULU 23641.
CISTACEAE

224, Cistuscreticus L., 77, maki icleri, 25.05.2003, EE, BULU 15164, Akd.

225, C. salviifolius L., 79, yamaglar, 25.05.2003, EE, BULU 15087.

226. Helianthemum nummularium Mill. subsp. nummularium, 5, tashk yamaclar, 20.06.2003, GK, RG, EE, BULU
16964.

227. Tuberaria guttata (L.) Fourr. var. plantaginea (Willd.) Gross., 24, maki icleri, 01.05.2003, GK, RD, OY, BULU
15042.

CONVOLVULACEAE

228. ConvolvulusarvensisL., 28, tarla kenarlari, 20.06.2003, GK, RG, EE, BULU 16822.

229. C. cantabrica L., 25, orman altlar1, 04.06.2003, GK, RG, OY, EE, BULU 15919.

230. C. holosericeus M. Bieb. subsp. holosericeus, 2, acik yamaglar, 04.06.2003, GK, RD, OY, EE, BULU 16124.
CORNACEAE

231. Cornus mas L., 35, meselik icleri, 04.04.2003, GK, RG, OY, EE, BULU 15028, Avr.-Sib.

232. C. sanguinea L. subsp. australis (C.A. Mey.) Jav., 31, yol kenarlari, 20.06.2003, GK, RG, EE, BULU 16076.
Auvr.-Sib.

CORYLACEAE

233. CarpinusbetulusL., 66, nemli ormanlar, 27.06.2004, EE, BULU 22589, Avr.-Sib.

234. C. orientalis Mill., 73, yamaglar, 20.06.2003, GK, RD, EE, BULU 17071.

235. Corylusavellana L. var. avellana, 50, nemli orman altlari, 29.04.2004, EE, BULU 21466, Avr.-Sib.

236. C. maxima Mill., 16, meselik igleri, 02.08.2003, EE, BULU 20714, Avr.-Sib.

CRASSULACEAE

237. Sedum album L., 7, orman alt1 kayalik yerler, 01.08.2004, EE, ZD, BULU 23482.

238. S. pallidum M. Bieb. var. bithynicum (Boiss.) Chamb., 64, orman altlar1, 27.06.2004, EE, RC, ZD, BULU 22711,
Oks.

239. S. pallidum var. pallidum, 26, kayaliklar, 04.06.2003, GK, RG, OY, EE, BULU 16049.

240. S. sediforme Pau, 37, taslik yamaglar, 25.09.2003, RG, OY, EE, BULU 21024, Akd.

241. Umbilicus erectus DC., 64, nemli kayaliklar, 27.06.2004, EE, RC, ZD, BULU 22720.

CUCURBITACEAE

242. Ecballium eaterium A. Rich., 71, zeytinlik altlar1, 19.09.2004, EE, BULU 23693, Akd.

CUSCUTACEAE

243. Cuscuta epithymum (L.) L. var. epithymum, 26, yamaglar, 04.06.2003, GK, RG, OY, EE, BULU 16066.

244, C. planiflora Ten., 5, tarla kenarlari, 20.06.2003, GK, RG, EE, BULU 16969.

DIPSACACEAE

245, Dipsacuslaciniatus L., 7, yol kenarlari, 01.08.2004, EE, ZD, BULU 23547.

246. Knautia integrifolia (L.) Bertol. var. bidens (Sm.) Borbas, 2, orman agikliklar1, 04.06.2003, GK, RD, OY, EE,
BULU 16109, D. Akd.

247. K. orientalisL., 52, orman i¢i acik alanlar, 27.06.2004, EE, BULU 22817, D. Akd.
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248. Pter ocephalus plumosus (L.) Coult., 26, kayaliklar, 04.06.2003, GK, RG, OY, EE, BULU 15962.
249, Scabiosa atropurpurea L. subsp. maritima (L.) Arcang., 12, yol kenarlar1, 19.07.2003, EE, BULU 20353.
ELAEAGNACEAE

250. Elaeagnus angustifolia L., 15, yol kenarlari, 02.08.2003, EE, BULU 20659.

ERICACEAE

251. Arbutusandrachne L., 52, maki icleri, 29.04.2004, EE, BULU 21507.

252. A. unedo L., 46, orman altlar1, 08.07.2004, RD, EE, BULU 22962.

253. Ericaarborea L., 18, maki i¢leri, 27.06.2004, EE, BULU 22511.

254. Pyrola chlorantha Sw., 65, orman altlari, 27.06.2004, EE, BULU 22657.

255. Vaccinium ar ctostaphyllos L., 65, orman altlari, 27.06.2004, EE, BULU 22651, Oks.
EUPHORBIACEAE

256. Chrozophoratinctoria (L.) Raf., 38, kurumus dere yatagi, 25.09.2003, RD, OY, EE, BULU 20973.
257. Euphorbiataurinensis All., 29, dere kenarlar, 10.05.2005, GK, OY, EE, BULU 24083.

258. Mercurialisannua L., 18, nemli agik alanlar, 26.12.2004, EE, BULU 23908.

FABACEAE (LEGUMINOSAE)

259. AnthyllistetraphyllaL., 25, taslik yamaglar, 10.05.2005, GK, OY, EE, BULU 24080, Akd.

260. Astragalus glycyphyllos L. subsp. glycyphylloides (DC.) Matthews, 65, orman i¢i agik alanlar, 27.06.2004, EE,
BULU 22641, Avr.-Sib.

261. A. hamosusL., 8, orman altlar1, 13.06.2004, EE, BULU 22353.

262. A. prusianus Boiss., 40, maki icleri, 08.07.2004, RD, EE, RC, ZD, BULU 22937, D. Akd.

263. *Biserrula pelecinus L., 68, tarla kenarlar1, 07.05.2004, GK, OY, EE, BULU 21830, Akd.

264. Cercissiliquastrum L. subsp. siliquastrum, 21, maki icleri, 08.06.2003, OY, EE, BULU 16731.

265. Chamaecytisus hirsutus Link, 4, yamaglar, 10.05.2005, GK, OY, EE, BULU.

266. Cicer montbretii Jaub. & Spach, 68, tarla kenarlar1, 07.05.2004, GK, OY, EE, BULU 21861, D. Akd.
267. CoronillacreticaL., 5, tarla kenarlari, 20.06.2003, GK, RG, EE, BULU 16970, D. Akd.

268. C. scor pioides Koch, 72, yol kenarlari, 21.05.2004, GK, RD, EE, BULU 22110.

269. C. varia L. subsp. varia, 52, orman altlari, 27.06.2004, EE, BULU 22815.

270. Dorycnium graecum (L.) Ser., 73, yamaglar, 20.06.2003, GK, RD, EE, BULU 17083, Oks.

271. D. pentaphyllum Scop. subsp. herbaceum (Vill.) Rouy, 69, orman altlari, 07.11.2004, RD, EE, BULU 23852,
272. Galega officinalis L., 43, tarla kenarlari, 27.08.2003, EE, BULU 20928, Avr.-Sib.

273. Genista lydia Boiss. var. lydia, 79, kayalik yamaglar, 25.05.2003, EE, BULU 15086.

274. Hippocrepis unisiliquosa L. subsp. siliquosa, 8, orman altlar1, 13.06.2004, EE, BULU 22352.

275. Hymenocar pus circinnatus (L.) Savi, 72, yol kenarlari, 21.05.2004, GK, RD, EE, BULU 22106, Akd.
276. Lathyrus aphaca L. var. biflor us Post, 59, orman altlar, 21.05.2004, GK, RD, OY, EE, BULU 21956.
277. L. aureus(Steven) Brandza, 62, orman altlari, 21.05.2004, GK, RD, OY, EE, BULU 22024, Oks.

278. L. ciceraL., 52, orman altlari, 29.04.2004, EE, BULU 21512.

279. L. digitatus (M. Bieb.) Fiori, 52, orman altlari, 29.04.2004, EE, BULU 21595, D. Akd.

280. *Lathyrus laxiflor us Kuntze subsp. angustifolius (Post ex Dinsm.) P. H. Davis, 26, taglik yamaglar, 04.06.2003,
GK, RG, OY, EE, BULU 16969, D. Akd., End., VU.

281. L. laxiflorus subsp. laxiflorus, 7, orman altlari, 01.08.2004, EE, ZD, BULU 23528.

282. L. nissolia L., 59, orman altlari, 21.05.2004, GK, RD, OY, EE, BULU 21976.

283. L. undulatus Boiss., 64, orman altlari, 27.06.2004, EE, BULU 22776, Oks., End., VU.

284. *L. setifolius L., 26, yamagclar, 04.06.2003, GK, RG, OY, EE, BULU 16073, Akd.

285. L. sphaericus Retz., 24, maki icleri, 01.05.2003, GK, RD, OY, BULU 15055B.

286. Lotus angustissimus L., 43, tarla kenarlari, 27.08.2003, EE, BULU 20917.

287. L. corniculatus L. var. alpinus Ser., 76, meselik i¢leri, 01.08.2004, EE, BULU 23449.

288. L. corniculatus var. corniculatus, 8, orman altlari, 13.06.2004, EE, BULU 22350.

289. L. corniculatusvar. tenuifolius L., 87, orman atlari, 19.09.2004, EE, BULU 23661.

290. M edicago arabica (L.) Huds., 6, acik alanlar, 13.06.2004, EE, BULU 22413.

291. M. coronata (L.) Bartal., 24, yol kenarlar1, 04.06.2003, GK, RG, OY, EE, BULU 15851, Akd.

292. M. disciformis DC., 68, tarla kenarlar, 07.05.2004, GK, OY, EE, BULU 21855, Akd.

293. M. falcata L., 34, yamaglar, 08.07.2004, RD, EE, BULU 22933.

294. M. lupilina L., 59, nemli yol kenarlar1, 21.05.2004, GK, RD, OY, EE, BULU 21953.

295. M. minima (L.) Bartal. var. minima, 58, acik alanlar, 07.05.2004, GK, OY, EE, BULU 21693.
296. M. orbicularis (L.) Bartal., 40, yol kenarlar1, 08.06.2003, OY, EE, BULU 16606.

297. M. polymorpha L. var. vulgaris (Benth.) Shinners, 38, yamaglar, 13.06.2004, EE, BULU 22179B.

298. *M. rigidula (L.) All. var. cinarescens (Jord.) Ponert, 63, nemli agik alanlar, 21.05.2004, GK, RD, OY, EE,
BULU 22068.

299. M. rigidula (L.) All. var. rigidula, 16, maki icleri, 21.05.2004, GK, RD, OY, EE, BULU 21873.

300. M. sativa L. subsp. sativa, 46, yol kenarlari, 08.07.2004, RD, EE, BULU 22958.
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301. Médlilotus officinalis (L.) Desr., 16, yol kenarlari, 21.05.2004, GK, RD, OY, EE, BULU 21911.

302. Onobrychis armena Boiss. & Huet, 46, meselik igleri, 08.07.2004, RD, EE, BULU 22946, End., LC.

303. O. caput-galli (L.) Lam., 40, maki icleri, 08.06.2003, OY, EE, BULU 16641, Akd.

304. O. gracilis Besser, 34, yol kenarlari, 08.07.2004, RD, EE, BULU 22939.

305. Ononispusilla L., 34, yol kenarlari, 08.07.2004, RD, EE, BULU 22927, Akd.

306. O. viscosa L. subsp. breviflora (DC.) Nyman, 14, zeytinlik altlar1, 08.06.2003, OY, EE, BULU 16673.

307. Ornithopus compressus L., 26, yamaglar, 04.06.2003, GK, RG, OY, EE, BULU 16004, Akd.

308. O. sativus Brot. subsp. roseus (Dufour) Dostal, 68, tarla kenarlar1, 07.05.2004, GK, OY, EE, BULU 21817.
309. O. sativus Brot. subsp. sativus, 38, yamaglar, 08.07.2004, RD, EE, BULU 22874.

310. Pisum sativum L. subsp. elatius (M. Bieb.) Asch. & Graebn. var. pumilio Meikle, 58, orman altlari, 07.05.2004,
GK, OY, EE, BULU 21674.

311. Psoralea bituminosa L., 7, yol kenarlari, 13.06.2004, EE, BULU 22393, Akd.

312. Scor piurus muricatus L. var. subvillosus Fiori & Paol., 7, yol kenarlari, 13.06.2004, EE, BULU 22347, Akd.
313. Spartium junceum L., 21, maki icleri, 08.06.2003, OY, EE, BULU 16741, Akd.

314. Trifolium alpestre L., 63, nemli agik alanlar, 21.05.2004, GK, RD, OY, EE, BULU 22058, Avr.-Sib.

315. T. angustifolium L. var. angustifolium, 41, orman altlar1, 27.08.2003, SG, EE, ZD, BULU 20844.

316. T. arvense L. var. arvense, 18, acik alanlar, 27.06.2004, EE, BULU 22493.

317. T. campestre Schreb., 63, tarla kenarlari, 21.05.2004, GK, RD, OY, EE, BULU 22059.

318. T. caudatum Boiss., 25, orman agikliklar, 08.06.2003, OY, EE, BULU 16317, End., LC.

319. T. clusii Godr. & Gren., 79, taslik yol kenarlar1, 25.05.2003, EE, BULU 15090.

320. T. constantinopolitanus Ser., 59, orman altlar1, 21.05.2004, GK, RD, OY, EE, BULU 22000.

321. T. echinatum M. Bieb., 2, yol kenarlar1, 04.06.2003, GK, RD, OY, EE, BULU 16099, D. Akd.

322. T. glomeratum L., 40, su kenarlar1, 08.06.2003, OY, EE, BULU 16593.

323. T. hirtum All., 4, su kenarlari, 20.06.2003, GK, RG, EE, BULU 16981, Akd.

324. T. lappaceum L., 24, yol kenarlar1, 04.06.2003, GK, RG, OY, EE, BULU 15845, Akd.

325. T. lucanicum Gasp., 28, agik alanlar, 20.06.2003, GK, RG, EE, BULU 164148, Akd.

326. T. medium L. var. medium, 73, su kenarlar1, 20.06.2003, GK, RD, EE, BULU 17110.

327.T. nigrescens Viv. subsp. petrisavii (Clem.) Holmboe, 7, yol kenarlari, 01.08.2004, EE, ZD, BULU 23530.
328. T. ochroleucum Huds., 24, maki icleri, 04.06.2003, GK, RG, OY, EE, BULU 15783.

329. T. pannonicum Jack. subsp. elongatum (Wild.) Zoh., 77, maki icleri, 25.05.2003, EE, BULU 15123, End., LC.
330. T. patens Schreb., 60, orman i¢i acik alanlar, 27.06.2004, EE, BULU 22602.

331. T. pratense L. var. pratense, 87, orman altlari, 19.09.2004, EE, BULU 23656.

332. T. pratense var. sativum Schreb., 6, acik alanlar, 13.06.2004, EE, BULU 22432.

333. T. purpureum Lois. var. laxiusculum (Boiss. & Bl.) Hossain, 7, orman altlar1, 13.06.2004, EE, BULU 22451, D.
Akd.

334. T. purpureum var. purpureum, 53, bahge kenarlari, 19.06.2005, EE, BULU 24135.

335. T. repens L. subsp. giganteus (Lag-Foss.) Ponert, 66, orman altlari, 27.06.2004, EE, BULU 22570.

336. T. repensvar. repens, 25, su kenarlari, 13.06.2004, EE, BULU 22279.

337. T. resupinatum L. var. resupinatum, 59, su kenarlari, 21.05.2004, GK, RD, OY, EE, BULU 21999.

338.* T. speciosum Willd., 65, orman altlari, 27.06.2004, EE, BULU 22764.

339. T. subterraneum L., 24, yamaglar, 04.06.2003, GK, RG, OY, EE, BULU 15835.

340. T. stellatum L. var. stellatum, 29, tarla kenarlari, 10.05.2005, GK, OY, EE, BULU 24088.

341. T. striatum L., 18, meselik igleri, 27.06.2004, EE, BULU 22487.

342. Trigonella gladiata Steven, 32, tarla kenarlari, 04.06.2003, GK, RG, OY, EE, BULU 16254, Akd.

343. T. monspeliaca L., 72, yamaclar, 21.05.2004, GK, RD, EE, BULU 22082, Akd.

344. Vicia bithynica L., 1, yol kenarlari, 13.06.2004, EE, BULU 22415.

345. V. cassubica L., 66, orman altlari, 27.06.2004, EE, BULU 22583, Avr.-Sib.

346. V. cracca L. subsp. cracca, 50, yamagclar, 29.04.2004, EE, BULU 21424, Avr.-Sib.

347. V. cracca subsp. gerardii Gaudin, 1, yol kenarlari, 13.06.2004, EE, BULU 22397.

348. V. cracca subsp. stenophylla Velen, 60, orman altlar1, 27.06.2004, EE, BULU 22614.

349. V. grandiflora Scop. var. grandiflora, 68, tarla kenarlar1, 07.05.2004, GK, OY, EE, BULU 21807, Avr.-Sib.
350. V. hirsuta (L.) Gray, 7, orman altlar1, 13.06.2004, EE, BULU 22435.

351. V. hybrida L., 6, agik alanlar, 13.06.2004, EE, BULU 22416.

352. V. lathyroides L., 52, orman altlari, 29.04.2004, EE, BULU 21596.

353. V. laxiflora Brot., 8, orman altlar1, 13.06.2004, EE, BULU 22469, Akd.

354. V. narbonensisL. var. narbonensis, 25, yamaclar, 08.06.2003, OY, EE, BULU 16315.

355. V. sativa L. subsp. nigra (L.) Ehrh. var. nigra, 63, tarla kenarlari, 21.05.2004, GK, RD, OY, EE, BULU 22065.
356. V. sativa subsp. nigra var. segetalis (Thuill.) Ser. ex DC., 1, yol kenarlari, 13.06.2004, EE, BULU 22414.
357. V. sativa subsp. sativa, 31, yol kenarlar1, 20.06.2003, GK, RG, EE, BULU 16871.

358. V. tetrasperma (L.) Schreb., 29, tarla kenarlari, 13.06.2004, EE, BULU 22306.
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359. V. villosa Roth subsp. dasycar pa (Ten.) Cav., 47, maki i¢leri, 20.06.2003, EE, BULU 20172.

360. V. villosa subsp. eriocar pa (Hausskn.) P. W. Ball, 40, yol kenarlar1, 08.06.2003, OY, EE, BULU 16605.

361. V. villosa subsp. villosa, 25, tashk yamaglar, 08.06.2003, OY, EE, BULU 16320.

362. *V. villosa subsp. microphylla (d’Urv.) P. W. Ball, 87, orman igi agik alanlar, 19.09.2004, EE, BULU 23658, D.
Akd.

FAGACEAE

363. Castanea sativa Mill., 52, kayin-giirgen ormani, 27.06.2004, EE, BULU 22801, Avr.-Sib.

364. Fagus orientalis Lipsky, 51, kayin-giirgen ormani, 29.04.2004, EE, BULU 21627, Avr.-Sib.

365. QuercuscerrisL. var. austriaca (Willd.) Loudon, 18, meselik, 27.06.2004, EE, BULU 22516, Avr.-Sib.

366. Q. cerrisvar. cerris, 87, meselik, 19.09.2004, EE, BULU 23662.

367. Q. coccifera L., 30, meselik, 10.05.2005, GK, OY, EE, BULU 24065, Akd.

368. Q. frainetto Ten., 33, yol kenarlar1, 08.06.2003, OY, EE, BULU 16554, Avr.-Sib.

369. Q. infectoria Oliver subsp. infectoria, 75, ¢gam-mese ormani, 03.10.2004, EE, BULU 23704. Avr.-Sib.

370. Q. petraea (Matt.) Liebl. subsp. iberica (Steven ex M. Bieb.) Krassiln., 41, orman altlari, 25.09.2003, RD, OY,
EE, BULU 21079.

371. Q. pubescens Willd., 16, meselik, 02.08.2003, EE, BULU 20696.

GENTIANACEAE

372. Centaurium erythraea Rafn subsp. rumelicum (Velen.) Melderis, 53, zeytinlik altlari, 19.06.2005, EE, BULU
24136, Akd.

GERANIACEAE

373. Erodium cicutarium (L.) L’Hér. subsp. cicutarium, 24, yol kenarlari, 04.04.2003, GK, RG, OY, EE, BULU
14980.

374. Erodium malacoides (L.) L’Hér., 79, yol kenarlari, 25.05.2003, EE, BULU 15104, Akd.

375. Geranium asphodeloides Burm. f. subsp. sintenisii (Freyn) P. H. Davis, 77, taglik yerler, 25.05.2003, EE, BULU
15125. Oks., End., LC.

376. G. dissectum L., 68, tarla kenarlari, 07.05.2004, GK, OY, EE, BULU 21859B.

377. G. lucidum L., 56, orman altlar1, 07.05.2004, GK, OY, EE, BULU 21760.

378. G. molle L. subsp. brutium (Gasp.) P. H. Davis, 68, tarla icleri, 07.05.2004, GK, OY, EE, BULU 21859A.

379. G. molle subsp. molle, 68, tarla icleri, 07.05.2004, GK, OY, EE, BULU 21859C.

380. G. purpureum Vill., 24, nemli yamaclar, 04.06.2003, GK, RG, OY, EE, BULU 15735.

381. G. pusillum Burm. f., 56, orman altlar1, 07.05.2004, GK, OY, EE, BULU 21745.

382. G. pyrenaicum Burm. fil., 79, kayalik yerler, 25.05.2003, EE, BULU 15099.

383. G. rotundifolium L., 24, nemli yamaglar, 04.06.2003, GK, RG, OY, EE, BULU 15889.

GLOBULARIACEAE

384. Globularia trichosantha Fisch. & C. A. Mey., 78, maki icleri, 25.05.2003, EE, BULU 15098.
GROSSULARIACEAE

385. Ribesrubrum L., 6, mezarlik ¢evresi, 13.06.2004, EE, BULU 22422,

HYPERICACEAE (GUTTIFERAE)

386. Hypericum androsaemum L., 15, yol kenarlari, 02.08.2003, EE, BULU 20618.

387. *H. aviculariifolium Jaub. & Spach subsp. depilatum (Freyn & Bornm.) Robson var. depilatum, 25, kayalik
yamaglar, 04.06.2003, GK, RG, OY, EE, BULU 15912, ir.-Tur., End., LC.

388. H. montbretii Spach, 2, yamaglar, 04.06.2003, GK, RD, OY, EE, BULU 16089.

389. H. perforatum L., 31, yol kenarlar1, 20.06.2003, GK, RG, EE, BULU 16884.

ILLECEBRACEAE

390. HerniariaglabraL., 61, nemli yol kenarlar1, 21.05.2004, GK, RD, OY, EE, BULU 22014.

391. H. hirsuta L., 26, su kenarlar1, 04.06.2003, GK, RG, OY, EE, BULU 15943.

392. Scleranthus annuus L. subsp. verticillatus (Tausch) Arc., 59, orman altlar1, 21.05.2004, GK, RD, OY, EE,
BULU 21988.

393. S. perennis L. subsp. dichotomus (Schur) Stoj. & Stefanov, 63, ¢ayirlik alanlar, 21.05.2004, GK, RD, OY, EE,
BULU 22072.

JUGLANDACEAE

394. Juglansregia L., 16, yol kenarlari, 02.08.2003, EE, BULU 20753.

LAMIACEAE (LABIATAE)

395. Acinosrotundifolius Pers., 50, yamagclar, 29.04.2004, EE, BULU 21447.

396. Ajuga chamaepitys (L.) Schreb. subsp. chia (Schreb.) Arcang. var. chia, 24, taslik yamaglar, 01.05.2003, GK,
RD, OY, BULU 15052.

397. Ballota nigra L. subsp. anatolica P. H. Davis, 49, nemli yol kenarlari, 07.11.2004, RD, EE, BULU 23865, ir.-
Tur., End., LC.

398. Calamintha nepeta (L.) Savi subsp. glandulosa (Req.) P. W. Ball, 49, su kenarlari, 07.11.2004, RD, EE, BULU
23858.
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399. Clinopodium vulgare L. subsp. arundanum (Boiss.) Nyman, 25, orman altlar1, 13.06.2004, EE, BULU 22230.
400. Lamium gargaricum L. subsp. laevigatum Arcang., 24, yamaglar, 01.05.2003, GK, RG, OY, BULU 15068, Oks.
401. L. purpureum L. var. aznavourii Gand. ex Azn., 77, maki icleri, 25.05.2003, EE, BULU 15132, Oks., End., CR.
402. L. purpureum var. purpureum, 26, acik alanlar, 04.04.2003, GK, RG, OY, EE, BULU 14991, Avr.-Sib.

403. Lavandula stoechas L. subsp. cariensis (Boiss.) Rozeira, 78, maki icleri, 01.08.2004, EE, BULU 23423, D. Akd.
End., NT.

404. Lycopus europaeus L., 84, su kanali kenarlar1, 19.09.2004, EE, BULU 23678, Avr.-Sib.

405. Mentha longifolia (L.) Huds. subsp. typhoides (Brig.) Harley var. typhoides, 76, nemli yol kenarlari, 01.08.2004,
EE, BULU 23463.

406. M. x piperita L., 49, su kenarlari, 07.11.2004, RD, EE, BULU 23861.

407. M. pulegium L., 43, nemli agik alanlar, 27.08.2003, EE, BULU 20932.

408. Micromeria myrtifolia Boiss. & Hohen., 24, maki icleri, 04.06.2003, GK, RG, OY, EE, BULU 15824, D. Akd.
409. Nepeta italica L., 26, nemli kayaliklar, 04.06.2003, GK, RG, OY, EE, BULU 16038.

410. Origanum vulgare L. subsp. hirtum (Link) Ietsw., 34, taglik yamaglar, 08.07.2004, RD, EE, BULU 22915, D.
Akd.

411. Phlomisrussdiana (Sims) Benth., 5, dere kenarlar1, 20.06.2003, GK, RG, EE, BULU 16965, Oks. End., LC.
412. Prunéllalaciniata L., 5, nemli yol kenarlar1, 20.06.2003, GK, RG, EE, BULU 16946, Avr.-Sib.

413. P. vulgarisL., 73, su kenarlar1, 20.06.2003, GK, RD, EE, BULU 17090, Avr.-Sib.

414. Salvia forskahlei L., 25, orman altlar1, 01.08.2004, EE, BULU 23492, Oks.

415. S. sclarea L., 24, yol kenarlari, 04.06.2003, GK, RG, OY, EE, BULU 1588]1.

416. S. tomentosa Mill., 27, yamaglar, 20.06.2003, GK, RG, EE, BULU 16790, Akd.

417. S. virgata Jacq., 38, yamaglar, 08.07.2004, RD, EE, BULU 22844, Ir.-Tur.

418. S. viridis L., 24, maki icleri, 04.06.2003, GK, RG, OY, EE, BULU 15782, Akd.

419. Sideritis montana L. subsp. remota (d’Urv.) P. W. Ball ex Heywood, 25, kayalik yamaglar, 04.06.2003, GK, RG,
OY, EE, BULU 15907, D. Akd.

420. Stachys byzantina K. Koch, 2, yol kenarlari, 04.06.2003, GK, RD, OY, EE, BULU 16092, Avr.-Sib.

421. S. thirke K. Koch, 79, yol kenarlari, 25.05.2003, EE, BULU 15077.

422. Teucrium polium L., 38, yamaglar, 13.06.2004, EE, BULU 22186.

423. Thymus longicaulis Presl subsp. chaubardii (Boiss. & Heldr. ex Rchb. f.) Jalas var. chaubardii, 79, kayalik
yamagclar, 25.05.2003, EE, BULU 15070.

424. T. longicaulis subsp. longicaulis var. subisophyllus (Borbas) Jalas, 26, yamaglar, agik alanlar, 04.06.2003, GK,
RG, OY, EE, BULU 16025.

LINACEAE

425, Linum bienne Mill., 59, orman ici agik alanlar, 21.05.2004, GK, RD, OY, EE, BULU 21966, Akd.

426. L. hirsutum L. subsp. platphyllum (P. H. Davis) Yilmaz & Kaynak, 27, yamaglar, 20.06.2003, GK, RG, EE,
BULU 16798, End., EN.

427. L. nodiflorum L., 67, yamaglar, 27.06.2004, EE, BULU 22825, Akd.

428. L. strictum L. var. strictum, 79, yol kenarlari, 08.06.2003, OY, EE, BULU 16779.

429. L. trigynum L., 18, maki icleri, 27.06.2004, EE, BULU 22489, Akd.

LORANTHACEAE

430. Viscum album L. subsp. austriacum (Wiesbh.) Vollman, 76, meselik, 01.08.2004, EE, BULU 22457.
LYTHRACEAE

431. Lythrum salicaria L., 45, su kenarlar1, 26.12.2004, EE, BULU 23905, Avr.-Sib.

MALVACEAE

432. Malva sylvestrisL., 31, yol kenarlari, 20.06.2003, GK, RG, EE, BULU 16869.

MORACEAE

433. Ficuscarica L. subsp. carica, 81, yol kenarlar1, 19.07.2003, EE, BULU 20229.

434. MorusalbaL., 90, tarla kenarlari, 19.09.2004, EE, BULU 23637.

NYMPHAEACEAE

435. Nymphaea alba L., 8, su ylzeyleri, 13.06.2004, EE, BULU 22461.

OLEACEAE

436. Ligustrum vulgare L., 32, meselik icleri, 04.06.2003, GK, RG, OY, EE, BULU 16224, Avr.-Sib.

437. Phillyrealatifolia L., 21, maki icleri, 08.06.2003, OY, EE, BULU 16705, Akd.

ONAGRACEAE

438. Circaea lutetiana L., 66, orman altlari, 27.06.2004, EE, BULU 22562.

439. Epilobium hirsutum L., 87, dere kenarlari, 19.09.2004, EE, BULU 23666.

OXALIDACEAE

440. Oxalis corniculata L., 38, kurumus dere yatagi, 13.06.2004, EE, BULU 22201.

PAPAVERACEAE

441. Chelidonium majusL., 64, orman altlari, 27.06.2004, EE, RC, ZD, BULU 22718, Avr.-Sib.
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442. Fumaria densiflora DC., 24, yamaglar, 01.05.2003, GK, RD, OY, BULU 15051.

443. F. officinalis L., 23, zeytinlik altlar1, 01.01.2004, EE, BULU 21139.

444, F. petteri Rchb. subsp. thuretii (Boiss.) Pugsley, 56, orman altlari, 07.05.2004, GK, OY, EE, BULU 21706, D.
Akd.

445, Papaver dubium L., 30, meselik i¢leri, 10.05.2005, GK, OY, EE, BULU 24063.

446. P. lacerum Popov, 56, orman i¢i acik alanlar, 07.05.2004, GK, OY, EE, BULU 21721.

447. P. pilosum Sibth. & Sm. subsp. pilosum, 64, orman altlari, 27.06.2004, EE, BULU 22784, End., VU.

448. P. rhoeas L., 26, acik alanlar, 04.06.2003, GK, RG, OY, EE, BULU 16000.

PLANTAGINACEAE

449, Plantago lanceolata L., 31, nemli yol kenarlari, 20.06.2003, GK, RG, EE, BULU 16886.

PLATANACEAE

450. Platanusorientalis L., 86, yol kenarlari, 19.09.2004, EE, BULU 23669.

POLYGALACEAE

451. Polygala supina Schreb., 78, maki icleri, 25.05.2003, EE, BULU 15083.

POLYGONACEAE

452. Rumex conglomeratus Murray, 31, yol kenarlari, 20.06.2003, GK, RG, EE, BULU 16853.

453. R. crispus L., 5, dere kenarlari, 20.06.2003, GK, RG, EE, BULU 16888.

454. R. obtusifolius L. subsp. subalpinus (Schur) Celak., 26, su kenarlar 04.06.2003, GK, RG, OY, EE, BULU
15959,

455. R. pulcher L., 38, kurumus dere yatagi, 25.09.2003, RD, OY, EE, BULU 20957.

456. R. tuberosus L. subsp. creticus (Boiss.) Rech., 58, yamaglar, 07.05.2004, GK, OY, EE, BULU 21687.

457. R. tuberosus subsp. tuberosus, 2, yol kenarlari, 04.06.2003, GK, RD, OY, EE, BULU 16093
PORTULACACEAE

458. Portulaca oleraceae L., 49, su kenarlari, 07.11.2004, RD, EE, BULU 23870.

PRIMULACEAE

459. AnagallisarvensisL. var. arvensis, 79, dere yatagi, 25.05.2003, EE, BULU 15089.

460. A. arvensis var. caerulea (L.) Gouan, 26, yol kenarlar1, 04.06.2003, GK, RG, OY, EE, BULU 16029.

461. A. arvensis var. parviflora (Hoffm. & Link) Ces., Pass. & Gib., 79, maki icleri, 25.05.2003, EE, BULU 15074B,
Akd.

462. A. foemina Mill., 79, maki icleri, 25.05.2003, EE, BULU 15074A, Akd.

463. Cyclamen coum Mill. var. coum, 61, orman altlari, 11.04.2005, GK, OY, EE, BULU 24006.

464. Primula vulgaris Huds. subsp. sibthorpii (Hoffmanns.) W. W. Sm. & Forrest, 11, orman altlari, 06.04.2004, GK,
RD, OY, EE, BULU 21341, Oks.

465. Lysimachia verticillaris Spreng., 7, nemli alanlar, 01.08.2004, EE, ZD, BULU 23543, Oks.

PUNICACEAE

466. Punica granatum L., 36, vadi, kayaliklar, 25.09.2003, RG, OY, EE, BULU 21029.

RANUNCULACEAE

467. Clematisvitalba L., 37, yamaglar, 25.09.2003, RG, OY, EE, BULU 21018.

468. C. viticellaL., 32, meselik icleri, 04.06.2003, GK, RG, OY, EE, BULU 16245.

469. Consolida orientalis (J. Gay) Schrodinger, 28, tarla igleri, 20.06.2003, GK, RG, EE, BULU 16821.

470. C. regalis Gray subsp. paniculata (Host) So6 var. paniculata, 38, vadi i¢leri, yamaclar, 08.07.2004, RD, EE,
BULU 22869.

471. Delphinium peregrinum L., 43, tarla kenarlar1, 08.07.2004, RD, EE, BULU 23000.

472. Helleborus orientalis Lam., 58, orman altlart, 07.05.2004, GK, OY, EE, BULU 21801, Oks.

473. Nigella elata Boiss., 81, tarla igleri, 19.07.2003, EE, BULU 20271.

474. Ranunculus arvensis L., 28, tarla kenarlari, 20.06.2003, GK, RG, EE, BULU 16809.

475. R. congtantinopolitanus (DC.) d’Urv., 52, meselik i¢leri, 29.04.2004, EE, BULU 21480.

476. R. dissectus M. Bieb. subsp. sibthor pii P. H. Davis, 24, taslik yamaglar, 01.05.2003, GK, RG, OY, BULU 15041.
477. R. ficaria L. subsp. ficariiformis Rouy & Foucaud, 26, su kenarlar1, 04.04.2003, GK, RG, OY, EE, BULU 14983.
478. R. ficaria subsp. calthifolius (Rchb.) Arcang., 25, nemli acik alanlar, 04.04.2003, GK, RG, OY, EE, BULU
15016.

479. R. gracilis Clarke, 2, orman ici acik alanlar, 04.06.2003, GK, RD, OY, EE, BULU 16164.

480. R. marginatus d’Urv. subsp. marginatus, 26, agik alanlar, 04.06.2003, GK, RG, OY, EE, BULU 15958.

481. R. marginatus subsp. trachycarpus (Fisch. & C. A. Mey.) Azn., 26, agik alanlar, 04.06.2003, GK, RG, OY, EE,
BULU 15958A.

482. R. neapolitanus Ten., 77, nemli yol kenarlari, 25.05.2003, EE, BULU 15135.

483. R. velutinus Ten., 79, dere yatagi, 25.05.2003, EE, BULU 15097, Akd.

RESEDACEAE

484. Reseda lutea L. var. lutea, 25, taslik yamaglar, 04.06.2003, GK, RG, OY, EE, BULU 15929.

RHAMNACEAE
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485. Paliurus spina-christi Mill., 15, yol kenarlari, 02.08.2003, EE, BULU 20626.

486. Rhamnusrhodopeus Velen., 46, yol kenarlari, 08.07.2004, RD, EE, BULU 22973.

ROSACEAE

487. Cerasus mahalep (L.) Mill. var. mahalep, 10, yol kenarlari, 11.04.2005, GK, OY, EE, BULU 24011.

488. Crataegus monogyna Jacq. subsp. azarella (Griseb.) Franco, 26, orman altlar, 04.06.2003, GK, RG, OY, EE,
BULU 15984.

489. C. monogyna subsp. monogyna, 58, acik alanlar, 07.05.2004, GK, OY, EE, BULU 21764.

490. Cydonia oblonga Mill., 38, vadi icleri, 25.09.2003, RD, OY, EE, BULU 20961.

491. Filipendula vulgaris Moench, 2, orman i¢i acik alanlar, 04.06.2003, GK, RD, OY, EE, BULU 16132, Avr.-Sib.
492. Fragariavesca L., 11, yamaglar, 06.04.2004, GK, RD, OY, EE, BULU 21343.

493. Geum urbanum L., 2, orman altlar1, 04.06.2003, GK, RD, OY, EE, BULU 16178, Avr.-Sib.

494, L aurocer asus officinalis M. Roem., 51, orman kenarlari, 29.04.2004, EE, BULU 21622.

495, Mespilus germanica L., 68, tarla kenarlari, 07.05.2004, GK, OY, EE, BULU 21803, Oks.

496. Potentillarecta L., 79, yol kenarlari, 25.05.2003, EE, BULU 15085.

497. P.reptansL., 2, nemli acik alanlar, 04.06.2003, GK, RD, OY, EE, BULU 16101.

498. Prunusdivaricata Ledeb. subsp. divaricata, 29, dere kenarlari, 10.05.2005, GK, OY, EE, BULU 24092.

499. P. spinosa L., 16, maki icleri, 02.08.2003, EE, BULU 23993, Avr.-Sib.

500. Pyrus elaeagnifolia Pall. subsp. elaeagnifolia, 31, yol kenarlari, 20.06.2003, GK, RG, EE, BULU 16880.

501. Rosa canina L., 31, dere kenarlar1, 20.06.2003, GK, RG, EE, BULU 16078.

502. R. horrida Fisch., 26, kayaliklar, 04.06.2003, GK, RG, OY, EE, BULU 16068.

503. Rubusdiscolor Weihe & Nees, 31, yol kenarlar1, 20.06.2003, GK, RG, EE, BULU 16875.

504. R. idaeus L., 2, orman altlar1, 04.06.2003, GK, RD, OY, EE, BULU 16081.

505. Sanguisorba minor Scop. subsp. muricata (Spach) Briq., 31, yol kenarlari, 20.06.2003, GK, RG, EE, BULU
16885.

506. Sar copoterium spinosum Spach, 16, agik alanlar, 01.01.2004, EE, BULU 21132, D. Akd.

507. Sorbus torminalis Crantz var. orientalis (Schonb.-Tem.) Gabrieljan, 2, orman altlar1, 04.06.2003, GK, RD, OY,
EE, BULU 16158.

RUBIACEAE

508. Asperulainvolucrata Wahlenb., 77, orman altlar1, 25.05.2003, EE, BULU 15152, Oks.

509. Galium verum L. subsp. verum, 31, nemli yol kenarlari, 20.06.2003, GK, RG, EE, BULU 16877, Avr.-Sib.

510. Sherardia arvensis L., 26, acik alanlar, 04.06.2003, GK, RG, OY, EE, BULU 16044, Akd.

SALICACEAE

511. Populusnigra L. subsp. nigra, 16, yol kenarlari, 02.08.2003, EE, BULU 20719.

512. P. tremula L., 2, orman altlari, 04.06.2003, GK, RD, OY, EE, BULU 16160, Avr.-Sib.

513. Salix alba L., 16, nemli a¢ik alanlar, 02.08.2003, EE, BULU 23991, Avr.-Sib.

514. S. caprea L., 17, orman altlari, 07.05.2004, GK, OY, EE, BULU 21663, Avr.-Sib.

SANTALACEAE

515. Osyrisalba L., 25, maki igleri, 13.06.2004, EE, BULU 22247, Akd.

SAXIFRAGACEAE

516. Saxifraga rotundifolia L., 62, orman altlar1, 21.05.2004, GK, RD, OY, EE, BULU 22711, Avr.-Sib.
SCROPHULARIACEAE

517. Bellardia trixago (L.) All., 82, bahge kenarlari, 19.07.2003, EE, BULU 20316.

518. Digitalisferruginea L. subsp. ferruginea, 76, yol kenarlar1, 01.08.2004, EE, BULU 23450, Avr.-Sib.

520. Linaria pelisseriana (L.) Mill., 58, orman altlar1, 07.05.2004, GK, OY, EE, BULU 21708, Akd.

521. Kickxia commutata Fritsch subsp. graeca (Bory & Chaub) R. Fernandes, 38, kurumus dere yatagi, 25.09.2003,
RD, OY, EE, BULU 20968, D. Akd.

522. Parentucellia latifolia (L.) Caruel subsp. latifolia, 24, maki icleri, 01.05.2003, GK, RD, OY, BULU 15045, Akd.
519. Scrophularia canina L. subsp. bicolor (Sm.) Greuter, 63, tarla kenarlari, 21.05.2004, GK, RD, OY, EE, BULU
22043, D. Akd.

523. S. cryptophila Boiss. & Heldr., 7, nemli yol kenarlar1, 01.08.2004, EE, ZD, BULU 23537, D. Akd., End., LC.
524. S. scopolii Hoppe ex Pers. var. scopolii, 66, orman i¢i agik alanlar, 27.06.2004, EE, BULU 22551.

525. Verbascum bithynicum Boiss., 52, yol kenarlari, 27.06.2004, EE, BULU 22789, Avr.-Sib., End., NT.

526. V. bombyciferum Boiss., 30, meselik icleri, 10.05.2005, GK, OY, EE, BULU 21061, Avr.-Sib., End., NT.

527. V. lasianthum Boiss., 48, agik alanlar, 27.08.2003, EE, BULU 20886.

528. V. orientale (L.) All., 68, tarla kenarlar1, 07.05.2004, GK, OY, EE, BULU 21863, D. Akd.

529. V. sinuatum L. var. sinuatum, 43, tarla kenarlari, 27.08.2003, EE, BULU 20897, Akd.

530. V. speciosum Schrad., 74, yol kenarlari, 20.06.2003, GK, RG, EE, BULU 17128.

531. V. yurtkuranianum Kaynak, Daskin & Yilmaz, 29, yol kenarlari, 04.06.2003, GK, RD, OY, EE, BULU 16079,
End., CR.

532. Veronica chamaedrysL., 56, orman altlari, 07.05.2004, GK, OY, EE, BULU 21717, Avr.-Sib.
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533. V. cymbalaria Bodard, 26, kayaliklar, 04.04.2003, GK, RG, OY, EE, BULU 15010, Akd.

534. V. pectinata L. var. pectinata, 58, kayalik yamaglar, 07.05.2004, GK, OY, EE, BULU 21712,

535. V. persica Poir., 26, nemli yol kenarlari, 04.04.2003, GK, RG, OY, EE, BULU 14986.

536. V. triloba (Opiz) Kerner, 26, su kenarlari, 04.04.2003, GK, RG, OY, EE, BULU 15011.

SIMAROUBACEAE

537. Ailanthus altissima (Mill.) Swingle, 38, yamaglar, 25.09.2003, RD, OY, EE, BULU 20987.

SOLANACEAE

538. Atropa belladonna L., 66, orman kenarlari, 27.06.2004, EE, BULU 22535, Avr.-Sib.

539. Datura stramonium L., 45, tarla icleri, 26.12.2004, EE, BULU 23902.

540. Hyoscyamus niger L., 43, acik alanlar, 27.08.2003, EE, BULU 20908.

541. Solanum dulcamara L., 39, tarla kenarlari, 25.09.2003, RG, OY, EE, BULU 21011, Avr.-Sib.

542. S. nigrum L. subsp. nigrum, 38, kurumus dere yatagi, 25.09.2003, RD, OY, EE, BULU 20966.
TAMARICACEAE

543. Tamarix parviflora DC., 42, dere yatagi, 27.08.2003, EE, BULU 20865.

THYMELAEACEAE

544, Daphne pontica L., 52, orman altlari, 29.04.2004, EE, BULU 21474, Oks.

545, D. sericea Vahl, 20, yol kenarlar1, 11.04.2005, GK, OY, EE, BULU 23995, D. Akd.

TILIACEAE

546. Tilia argentea Desf. ex DC., 56, kayin ormani igleri, 07.05.2004, GK, OY, EE, BULU 21748, Avr.-Sib.
ULMACEAE

547. CdtisaustralisL., 57, yol kenarlar1, 02.08.2003, EE, BULU 20798, Akd.

548. *C. glabrata Steven ex Planch., 38, vadi icleri yamaglar, 08.07.2004, RD, EE, BULU 22850.

549. Ulmus glabra Huds., 64, orman altlari, 27.06.2004, EE, RC, ZD, BULU 22724, Avr.-Sib.

550. U. minor Mill. subsp. canescens (Melville) Browicz & J. Zielinski, 8, orman altiarl 3.06.2004, EE, BULU
22329, D. Akd.

URTICACEAE

551. Parietaria lusitanica L., 29, nemli yol kenarlari, 21.05.2004, GK, RD, OY, EE, BULU 22215, Akd.

552. UrticadioicaL., 61, dere kenarlari, 21.05.2004, GK, RD, OY, EE, BULU 22694, Avr.-Sib.

VIOLACEAE

553. Viola canina L., 26, yamaglar, 01.05.2003, GK, RG, OY, BULU 15061.

554. V. odorata L., 26, su kenarlari, 04.04.2003, GK, RG, OY, EE, BULU 14994,

555. V. suavis M. Bieb., 26, orman acikliklari, 04.04.2003, GK, RG, OY, EE, BULU 150009.
ZYGOPHYLLACEAE

556. TribulusterrestrisL., 71, zeytinlik altlar1, 19.09.2004, EE, BULU 23699.

MONOCOTYLEDONAE

AMARYLLIDACEAE

557. Galanthus byzantinus Baker subsp. byzantinus, 26, kayaliklar, 04.04.2003, GK, RG, OY, EE, BULU 15002,
Oks., End.,

ARACEAE

558. Dracunculus vulgaris Schott, 38, yamagclar, 13.06.2004, EE, BULU 22222, D. Akd.

CYPERACEAE

559. Carex echinata Murray, 61, orman altlar1, 21.05.2004, GK, RD, OY, EE, BULU 22704, Avr.-Sib.
IRIDACEAE

560. *Crocus antalyensis B. Mathew, 2, orman i¢i agik alanlar, 04.06.2003, GK, RD, OY, EE, BULU 15025, D. Akd.,
End., NT.

561. C. flavus Weston subsp. dissectus T. Baytop & B. Mathew, 2, orman igi acik alanlar, 04.04.2003, GK, RD, OY,
EE, BULU 15020, End., VU.

562. C. pulchellus Herb., 69, orman ig¢i agik alanlar, 07.11.2004, RD, EE, BULU 23845, D. Akd.

563. Iris suaveolens Boiss. & Reut., 25, maki igleri, 01.05.2003, GK, RG, OY, BULU 15058, D. Akd.

564. Romulea linaresii Parl. subsp. graeca Bég., 25, maki icleri, 06.04.2004, GK, RD, OY, EE, BULU 21277, D. Akd.
JUNCACEAE

565. Juncus conglomeratus L., 31, dere kenarlari, 20.06.2003, GK, RG, EE, BULU 16867, Avr.-Sib.

LILIACEAE

566. Allium guttatum Steven subsp. guttatum, 78, maki icleri, 01.08.2004, EE, BULU 23431.

567. A. paniculatum L. subsp. paniculatum, 78, maki icleri, 01.08.2004, EE, BULU 23432, Akd.

568. A. scorodoprassum L. subsp. rotundum (L.) Stearn, 2, yol kenarlari, 04.06.2003, GK, RD, OY, EE, BULU
16149, Akd.

569. Asparagus acutifolius L., 24, maki icleri, 04.06.2003, GK, RG, OY, EE, BULU 15775, Akd.

570. Asphodelus aestivus Brot., 25, orman agikliklar1, 13.06.2004, EE, BULU 22257, Akd.

571. Asphodeline lutea Rchb., 58, kayalik yamaglar, 07.05.2004, GK, OY, EE, BULU 21770, Akd.
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572. Bellevaliatrifoliata (Ten.) Kunth, 28, a¢ik alanlar, 20.06.2003, GK, RG, EE, BULU 16802, Akd.

573. *Colchicum bivonae Guss., 87, orman altlari, 19.09.2004, EE, BULU 23650, D. Akd.

574. Fritillaria pontica Wahlenb., 6, agik alanlar, 13.06.2004, EE, BULU 22403, Avr.-Sib.

575. Gagea villosa (M. Bieb.) Duby var. villosa, 25, taslik alanlar, 04.04.2003, GK, RG, OY, EE, BULU 15039, Akd.
576. Muscari neglectum Guss., 29, dere kenarlar1, 10.05.2005, GK, OY, EE, BULU 24085.

577. Ornithogalum comosum L., 79, kayalik alanlar, 25.05.2003, EE, BULU 15108.

578. O. fimbriatum Willd., 25, taslik alanlar, 11.04.2005, GK, OY, EE, BULU 23981, D. Akd.

579. O. narbonense L., 5, nemli agik alanlar, 20.06.2003, GK, RG, EE, BULU 16956, Akd.

580. O. sigmoideum Freyn & Sint., 25, su kenarlar, agik alanlar, 11.04.2005, GK, OY, EE, BULU 23967, Avr.-Sib.
581. O. wiedemannii Boiss., 22, orman i¢i agik alanlar, 09.02.2004, EE, BULU 21160.

582. Polygonatum orientale Desf., 52, orman altlar1, 29.04.2004, EE, BULU 21567, Oks.

583. Ruscus aculeatus L. var. aculeatus, 26, orman altlari, 04.04.2003, GK, RG, OY, EE, BULU 15003.

584. Scilla bifolia L., 2, orman igi agik alanlar, 29.02.2004, E E, BULU 21218, Akd.

585. S. autumnalis L., 84, taslik yamaglar, 19.09.2004, OY, EE, BULU 23680, Akd.

ORCHIDACEAE

586. Anacamptis pyramidalis Rich., 54, orman altlar1, 19.06.2005, EE, BULU 24143.

587. Cephalanthera damasonium (Mill.) Druce, 2, orman altlar1, 04.06.2003, GK, RD, OY, EE, BULU 16151, Avr.-
Sib.

588. C. epipactoides Fisch. & C. A. Mey., 72, meselik i¢leri, 21.05.2004, GK, RD, EE, BULU 22142, D. Akd.

589. C. rubraRich., 65, orman i¢i acik alanlar, 27.06.2004, EE, BULU 22668.

590. Dactylorhiza romana (Seb.) So6 subsp. romana, 70, orman altlar1, 10.05.2005, GK, OY, EE, BULU 24134, Akd.
591. Limodorum abortivum (L.) Sw. var. rubrum H. Sund. ex Kreutz, 2, orman altlari, 04.06.2003, GK, RD, OY,
EE, BULU 16146.

592. Orchis purpurea Huds., 2, orman igi agik alanlar, 04.06.2003, GK, RD, OY, EE, BULU 16145, Avr.-Sib.

593. O. mascula (L.) L., 2, orman i¢i agik alanlar, 10.05.2005, GK, OY, EE, BULU 24111, D. Akd.

594. O. laxiflora Lam., 2, nemli yol kenarlar1, 04.06.2003, GK, RD, OY, EE, BULU 15148, Akd.

595. Platanther a chlorantha (Custer) Rchb., 2, orman altlari, 04.06.2003, GK, RD, OY, EE, BULU 16150.

596. Spiranthes spiralis (L.) Chevall., 75, orman altlar1, 03.10.2004, EE, BULU 23709, Akd.

POACEAE (GRAMINEAE)

597. Aegilops geniculata Roth, 38, yamagclar, 13.06.2004, EE, BULU 22175, Akd.

598. A. markgrafii (Greuter) K. Hammer, 31, yol kenarlari, 20.06.2003, GK, RG, EE, BULU 16887, D. Akd.

599. A. umbellulata Zhuk. subsp. umbellulata, 68, tarla kenarlar1, 07.05.2004, GK, OY, EE, BULU 21841, Ir.-Tur.
600. Agrostisstolonifera L., 5, agik alanlar, 20.06.2003, GK, RG, EE, BULU 16954, Avr.-Sib.

601. Alopecurus myosuroides Huds. subsp. tonsus (Blanche ex Boiss.) Dogan in Turkish J. Bot. 23 (4): 250 (1999),
46, yol kenarlari, 08.07.2004, RD, EE, BULU 22967, Avr.-Sib.

602. Avena barbata Pott ex Link var. barbata, 13, tarla kenarlari, 11.04.2005, GK, OY, EE, BULU 16624, Akd.

603. A. sterilis L. subsp. sterilis, 14, yol kenarlari, 08.06.2003, OY, EE, BULU 16674.

604. Bothriochloa ischaemum (L.) Keng, 39, tarla kenarlari, 25.09.2003, RG, OY, EE, BULU 20997.

605. Briza maxima L., 63, tarla kenarlari, 21.05.2004, GK, RD, OY, EE, BULU 22040.

606. B. media L., 21, maki icleri, 08.06.2003, OY, EE, BULU 16732.

607. Bromus diandrus Roth, 38, yamaclar, 13.06.2004, EE, BULU 22178.

608. B. scoparius L., 21, yol kenarlari, 08.06.2003, OY, EE, BULU 16703.

609. B. sterilisL., 58, orman altlari, 07.05.2004, GK, OY, EE, BULU 21672.

610. B. tectorum L., 58, acik alanlar, 07.05.2004, GK, OY, EE, BULU 21779.

611. Catapodium rigidum (L.) C.E. Hubb. ex Dony subsp. rigidum var. majus (C. Presl) Lainz, 9, nemli agik alanlar,
13.06.2004, EE, BULU 22373.

612. C. rigidum subsp. rigidum var. rigidum, 24, nemli yol kenarlar1, 04.06.2003, GK, RG, OY, EE, BULU 15822.
613. Cynodon dactylon Pers. var. dactylon, 90, dere kenarlari, 19.09.2004, EE, BULU 23634.

614. Cynosurus echinatus L., 24, yol kenarlar1, 04.06.2003, GK, RG, OY, EE, BULU 15855, Akd.

615. Dactylis glomerata L. subsp. glomerata, 16, yol kenarlari, 02.08.2003, EE, BULU 20765, Avr.-Sib.

616. D. glomer ata subsp. hispanica (Roth) Nyman, 24, yamaglar, 04.06.2003, GK, RG, OY, EE, BULU 15748.

617. D. glomerata subsp. lobata (Drej.) Lindb. fil., 73, su kenarlari, 20.06.2003, GK, RD, EE, BULU 17121, Avr.-Sib.
618. Gastridium scabrum C. Presl, 64, orman altlar1, 27.06.2004, EE, BULU 22728, Akd.

619. Holcuslanatus L., 16, nemli yol kenarlari, 02.08.2003, EE, BULU 20744, Avr.-Sib.

620. Hordeum bulbosum L., 25, yol kenarlar1, 08.06.2003, OY, EE, BULU 16358.

621. H. geniculatum AlL., 26, yol kenarlari, 13.06.2004, EE, BULU 22284, Avr.-Sib.

622. Lolium perenneL., 28, tarla kenarlar, 20.06.2003, GK, RG, EE, BULU 16396, Avr.-Sib.

623. Melicaciliata L. subsp. ciliata, 67, kayalik yamaglar, 27.06.2004, EE, BULU 22827.

624. Phalarisarundinaceae L., 81, su kenarlar1, 19.07.2003, EE, BULU 20286.

625. Phleum subulatum (Savi) Asch. & Graebn. subsp. subulatum, 48, ag¢ik alanlar, 27.08.2003, EE, BULU 20896.
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626. Piptatherum miliaceum (L.) Coss. subsp. thomasii (Duby) Freitag, 84, taslik yamaglar, 19.09.2004, EE, BULU
23687.

627. Poabulbosa L., 56, orman altlari, 07.05.2004, GK, OY, EE, BULU 21738.

628. Setariaviridis (L.) P. Beauv., 15, zeytinlik altlar1, 02.08.2003, EE, BULU 20631.

629. S. verticillata (L.) P. Beauv. var. ambigua (Guss.) Parl., 81, nemli yol kenarlar1, 19.07.2003, EE, BULU 20270.
630. Sorghum halepense (L.) Pers., 38, kurumus dere yatagi, 08.07.2004, RD, EE, BULU 22866.

631. Taeniatherum caput-medusae (L.) Nevski subsp. asper (Simonk.) Melderis, 40, acik alanlar, 08.06.2003, OY,
EE, BULU 16586.

632. T. caput-medusae subsp. crinitum (Schreb.) Melderis, 25, taslik alanlar, 08.06.2003, OY, EE, BULU 16359, Ir.-
Tur.

633. Triticum monococcum L., 64, tarla kenarlari, 27.06.2004, EE, RC, ZD, BULU 22709.

TYPHACEAE

634. Typhalatifolia L., 81, su kenarlari, 19.07.2003, EE, BULU 20295.

4. Tartisma ve sonuclar

Caligma alanindan 2003-2005 yillart arasinda toplanmig yaklagik 1800 bitki 6rneginin degerlendirilmesi
sonucu 88 familya ve 331 cinse ait toplam 634 takson (tiir ve tlir alti1 seviyede) tespit edilmistir. 634 taksonun 14°u
Pteridophyta bolimiine 620°si Spermatophyta bélumiine aittir. 620 taksondan 5’i Gymnosperm 615’i Angiosperm alt
bélimiindedir. Angiospermlerden 538’i Dikotiledon, 77’si ise Monokotiledon sinifinda yer almaktadir.

Caligma alaninda takson bakimindan en zengin familyalar ve takson sayilari su sekildedir; Asteraceae (127
takson), Fabaceae (105 takson), Poaceae (37 takson), Lamiaceae (31 takson), Brassicaceae (21 takson), Rosaceae (21
takson). En zengin cinsler ise Trifolium L., Vicia L., Anthemis L., Lathyrus L., Ranunculus L. ve Centaurea L.’dir
(Tablo 2). Bunun nedeni, bu cinslere ait taksonlarin nemli ¢ayirlik, nemli bahce ve tarla kenarlari, su kenarlari, nemli
yol kenarlar1 veya orman altlar1 gibi habitatlarda yetismesi ve bu habitatlarin ¢aligma alaninda fazla bulunmasidir.
Tespit edilen taksonlardan 86’s1 Akdeniz, 44’ii Dogu Akdeniz, 84’ii Avrupa-Sibirya, 25’1 Oksin ve 8’i Iran-Turan
elementidir. Taksonlarm fitocografik bolgerelere gore dagilimlari ve oranlar ise soyledir; 130 (% 20.5) Akdeniz, 109
(%17.2) Avrupa-Sibirya ve 8 (%1.3) Iran-Turan. 387 takson (% 61) cok bolgeli yada fitocografik bolgesi
bilinmemektedir (Tablo 4).

Tablo 2. Aragtirma alanindaki taksonlarin familyalara ve cinslere gore dagilimlar1 ve oranlar

Familya Takson Toplam takson Cins Takson Toplam takson
sayis1 sayisina orani (%) sayis1 sayisina orani (%)

Asteraceae 127 20.03 Trifolium 29 4.58

Fabaceae 105 16.56 Vicia 19 3.0

Poaceae 37 5.84 Anthemis 14 221

Lamiaceae 30 4.73 Medicago 11 1.74

Brassicaceae 21 3.30 Lathyrus 10 1.58

Rosaceae 21 3.30 Ranunculus 10 1.58

Liliaceae 20 3.15 Centaurea 9 1.42

Scrophulariaceae 19 2.99 Inula 7 1.10

Ranunculaceae 17 2.68 Quercus 7 1.10

Boraginaceae 16 2.52 Verbascum 6 0.94

Apiaceae 16 2.52 Taraxacum 6 0.94

Digerleri 205 32.33 Digerleri 506 79.81

Toplam 634 100 Toplam 634 100

Akdeniz elementlerinin ilk sirada yer almasi, alanin Akdeniz fitocografik bdlgesinde yer almasinin ve alanda Akdeniz
iklimin hiikkiim siirmesinin dogal bir sonucudur. Avrupa-Sibirya elementlerinin ikinci sirada olmasi, dagin kuzey
yamaglarinda yapragini doken nemli ormanlarin hakim olmasi ve bu ormanlarin yapisinda Avrupa-Sibirya
elementlerinin bulunmasi seklinde agiklanabilir. iran-Turan elementlerinin diisiik bir oranda goriilmesi, bu bitkilerin
bozkir ve agik alanlarda yayilig géstermesi ve ¢aligma alaninda bu habitatlarin bulunmayist ile ilgilidir. Cok bolgeli ya
da bolgesi bilinmeyen taksonlarin ¢ok yiiksek oranda goriilmesi ise, lilkemizin cografik konumu nedeniyle ii¢ floristik
bolgenin birbirinden kesin olarak ayrilamamasi ve ¢alisma alaninda tarim alanlarinin fazla yer tutmasina bagli olarak
ruderal ve kozmopolit tiirlerin sayisinin fazla olmasindan kaynaklanmaktadir.

Calisma alaninin floristik 6zellikleri (en zengin familyalar, fitocografik bdlge elementleri ve endemizm
bakimindan) yakin g¢evrede yapilan diger flora ¢alismalarmin (Giinay Daskin ve Kaynak, 2006, Daskin ve Kaynak,
2010 a, b, Dogan ve Ozen, 1999, Kaynak, 1997 a, b, ¢, Sanén ve Ozen, 1998, Yesilyurt vd., 2008, Arslan ve Vural,
2009) sonuglari ile karsilagtirtlmistir (Tablo 3, 4). Arastirma alaninin yakin ¢evrede yapilan diger ¢alismalar ile takson
sayis1 bakimindan en zengin ilk bes familya acisindan karsilastirildig1 Tablo 3 incelendiginde, Sandn ve Ozen (2001)
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hari¢ Asteraceae ve Fabaceae familyalarmin ilk iki sirada yer aldiklar1 goriilmektedir. Ugiincii ve dordiincii sirada ise
Kaynak (1997 a, b,c) hari¢ diger calismalarda sira bazen degismekle birlikte ya Lamiaceae ya da Poaceae familyasi
bulunmaktadir. Besinci sirada ise Kaynak (1997 a, b,c) ve Tiire ve Tokur (2000) hari¢ Brassicaceae ya da Apiaceae
familyas1 gelmektedir. Biitiin ¢alismalarda Asteraceae, Fabaceae, Poaceae, Lamiaceae familyalarinin ilk 5 familya
icersinde yer almasi, bu familyalarin Tirkiye Florasinda ¢ok sayida cins, tiir ve tiir alt1 kategorilerde taksonla temsil
edilen biiyiik familyalar olmasindan ileri gelmektedir.

Tablo 3. Arastirma alanmin yakin ¢evrede yapilan diger floristik caligmalar ile en zengin 5 familya bakimindan
kargilagtiritlmasi

Calisma alam ik bes familya

Katirli Dagi Florasi (Erdogan vd., 2010) Asteraceae, Fabaceae, Poaceae, Lamiaceae,
Brassicaceae

Bursa Sehir Florasi (Giinay Dagkin ve Kaynak, 2006) Asteraceae, Fabaceae, Lamiaceae, Poaceae,
Apiaceae

Vascular Flora of the Uludag Mt (Bursa, Turkey) | and Il Asteraceae, Fabaceae, Lamiaceae, Poaceae,

(Daskin & Kaynak, 2010 a, b) Brassicaceae

Armutlu Yarimadasi (Bursa-Yalova) Floras1 (Kaynak, 1997 Asteraceae, Fabaceae, Brassicaceae, Poaceae,

a, b, c) Lamiaceae

Degirmenbogazi (Balikesir) ve ¢evresinin Florasi (Dogan ve Fabaceae, Asteraceae, Poaceae, Lamiaceae,

Ozen, 1999) Brassicaceae

Balikesir Univ. Cagis kampiisii ve ¢evresinin Florasi (Sanén Asteraceae, Poaceae, Fabaceae, Lamiaceae,

ve Ozen, 2001) Apiaceae

Giilimbe Dagi (Bilecik) Florasi (Ocak ve Tokur, 2000) Asteraceae, Fabaceae, Lamiaceae, Poaceae,
Brassicaceae

Yirce-Blrmece-Kémirsu ve Muratdere (Bilecik- Bursa)
Orman Serilerinin Florasi (Tiire ve Tokur 2000)
Hacikadin Vadisi (Ankara) Florasi (Yesilyurt vd., 2008)

Kibris Koyii (Mamak-Ankara) Vadisi Florasi (Aslan ve
Vural, 2009

Asteraceae, Fabaceae, Lamiaceae, Brassicaceae,
Poaceae

Asteraceae, Fabaceae, Lamiaceae, Poaceae,
Brassicaceae
Asteraceae, Fabaceae, Poaceae, Lamiaceae,
Brassicaceae

Caligma alan1 yakin ¢evrede yapilan diger floristik ¢aligmalar ile fitocografik bolge elementleri ve endemizm
oranlari agisindan karsilagtirildiginda (Tablo 4), Daskin ve Kaynak (2010 a,b), Tiire ve Tokur (2000), Yesilyurt vd.
(2008), Aslan ve Vural (2009) hari¢ diger ¢aligmalarda Akdeniz elementleri ilk sirada, Avrupa-Sibirya elementleri
ikinci, fran-Turan elementleri ise iiciincii sirada yer almaktadir. Daskin ve Kaynak (2010 a,b), Tiire ve Tokur (2000)’da
ise Avrupa-Sibirya elementleri ilk sirada, Akdeniz elementleri ikinci, Iran-Turan elementleri ise iigiincii sirada
bulunmaktadir. S6z konusu caligma alanlarinda Akdeniz iklimi hiikiim siirmesine ragmen yapragint doken nemli
ormanlarin hakim olmasi ve bu ormanlarin yapisina biyilk 6lgide Avrupa-Sibirya elementlerinin katilmasi ile
aciklanabilir. Yesilyurt vd. (2008), Aslan ve Vural (2009)’da Iran-Turan elementleri ilk sirada, Avrupa-Sibirya
elementleri ikinci, Akdeniz elementleri ise iiciincii siradadir. Bu durum c¢alisma alanlarmin Iran-Turan fitocografik
bolgesinde yer almasindan kaynaklanmaktadir.

Tablo 4. Caliyma alanindaki fitocografik elementlerin ve endemizm oraninin diger floristik calismalar ile
karsilastirilmasi

Calisma alam Akd. Avr .-Sib. Ir.-Tur. Endemizm
orani

Katirlt Dagi Florasi (Erdogan vd., 2010) 20.5 17.2 13 52

Bursa Sehir Florasi (Giinay Dagkin ve Kaynak, 2006) 22.4 16 11 3.54

Vascular Flora of the Uludag Mt (Bursa, Turkey) I and 11.54 19.24 3.82 12.9

II (Daskin & Kaynak, 2010 a, b)

Armutlu Yarimadasi (Bursa-Yalova) Florast (Kaynak, 23.5 15.9 13 3.60

1997 a, b, ¢)

Degirmenbogazi (Balikesir) ve ¢evresinin Florasi 25.06 11.51 2.56 4.13

(Dogan ve Ozen, 1999)

Balikesir Univ. Cagis kampiisii ve ¢evresinin Florast 19.9 8.2 2.9 0.37
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(Sanén ve Ozen, 2001)

Giilimbe Dagi (Bilecik) Florasi (Ocak ve Tokur, 2000) 16.8 8.8 105 7.8
Yirce-Blrmece-Kdmirsu ve Muratdere (Bilecik- Bursa) 10.5 15.7 7.3 5.94
Orman Serilerinin Florasi (Tiire ve Tokur, 2000)

Hacikadin Vadisi (Ankara) Florasi (Yesilyurt vd., 2008) 8.9 9.3 185 9.3
Kibris Koyl (Mamak-Ankara) Vadisi Florasi (Aslan ve 8.12 10.5 19.74 10.67
Vural, 2009)

Endemizm yoniinden ¢aligma alani ve diger alanlar karsilastirildiginda Uludag Florasi en yiiksek endemizm
oranina sahiptir. Katirli Dagindaki endemizm orani, Degirmenbogaz1 (Balikesir) ve g¢evresinde ve Yirce-Blrmece-
Kdmirsu ve Muratdere (Bilecik-Bursa) Orman Serilerindeki endemizm oranina yakindir. Ancak g¢aligma alani,
sehirlesmenin yiiksek oldugu Bursa Sehir Florasi, Armutlu Yarimadasi, Balikesir Universitesi Cagis kampiisii ve
cevresinden daha yiiksek bir endemizm oranina sahiptir (Tablo 4).

4. 1. Calisma alamindaki endemik taksonlar ve bitki ortiistinii tehdit eden faktorler

Calisma sonunda 33 endemik takson tespit edilmistir. Bu taksonlarin tehlike kategorilerine gore dagilimi su

sekildedir; 2 takson CR, 1 takson EN, 4 takson VU, 2 takson DD, 6 takson NT ve 18 takson LC kategorisindedir (Ekim
vd., 2000). Bu endemik bitkilerden bilim diinyas1 i¢in yeni bir tiir olarak tanimlanan ve CR kategorisinde yer alan
Verbascum yurtkuranianum tek bir lokaliteden sinirli sayida bireye sahiptir. Yol kenarinda yayilist olan bu bitkinin
populasyonu, son yillarda yol genisletme ¢aligmalari sirasinda ciddi zarar gormiistiir. Tohumlar tarafimizdan toplanmis
Ve ex-sitll olarak korunmasi yoniinde ¢aligmalarimiz baglamistir.
Calisma alanindaki bitki ortiisiinii tehdit eden faktorler arasinda tarla ve bahce agma, yol agma ve genigletme, su kanal
acma, hayvan otlatma faaliyetleri sayilabilir. Kestel ve Yenigehir ilcelerinde meyve bahgeleri oldukca genis yer
tutmaktadir. Gemlik ve Orhangazi ilgelerinde ise zeytincilik 6nemli bir gecim kaynagidir. Bu nedenle algak
kesimlerdeki maki vejetasyonun bozuldugu yerlerde koyliiler tarafindan zeytin ve meyve bahgeleri acilmaktadir. Bu
tarlalar1 sulamak icin su kanallar1 agma ¢aligmalar1 sirasinda da alandaki dogal vejetasyon tahrip edilmektedir. Ayrica
ozellikle dagin giineyindeki Diskaya ve Ericek koyleri civarinda meyvecilik i¢in uygun alan olmadigindan hayvancilik
yapilmakta ve bu bolgelerde asir1 otlatma sonucu bitkiler zarar gormektedir.

Caligma alanindaki bitki ortiisii tahrip eden diger bir durum, son yillarda lilkemizde sayist hizla artan tas
ocaklarin faaliyetleridir. Tas ocaklarinin isletilmesinde dinamit patlatilmasi ve kamyonlarin gidis gelisleri igin yol
acilmasi sirasinda ¢evreye yayilan toz bitkilerin yapraklari iizerinde birikerek solunum ve fotosentez yapmalarina engel
olmaktadir.
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Abstract

Two macromycete taxa, Melastiza chateri (W.G. Sm.) Boud. and Scutellinia armatospora Denison belonging
to the family Pyronemataceae, are new records for the macromycota of Turkey. Short descriptions and photographs
related to macro and micromorphologies of the taxa are given.
Key words: New record, Macrofungi, Pyronemataceae, Turkey

*

Turkiye nin Pyronemataceae tyelerine yeni ilaveler

Ozet

Pyronemataceae familyasina ait iki makromantar taksonu, Melastiza chateri (W.G. Sm.) Boud. ve Scutellinia
armatospora Denison, Tiirkiye makromantarlari i¢in yeni kayittir. Tirlerin kisa deskripsiyonlar1 ve makro ve
mikromorfolojilerine ait fotograflari verilmistir.

Anahtar kelimeler: Yeni kayit, makromantarlar, Pyronemataceae, Turkiye
1. Introduction

Pyronemataceae is the largest family of the order Pezizales, encompassing 75 genera and representing about
half of the known species within the order with about 500 species (Hansen & Pfister, 2006). Members of the family are
diverse in ascomatal or cleistothecial form, and lack unifying macroscopic or microscopic characteristics (Eckblad,
1968; Korf, 1972; Kimbrough, 1989). Melastiza and Scutellinia are the genera within Pyronemataceae with five and 33
confirmed taxa, respectively.

So far, one Melastiza, M. cornubiensis (Berk. & Broome) J. Moravec (Giicin & Oner, 1982), and two
Scutellinia, S. scutellata (L.: Fr.) Lambotte (Dogan & Oztiirk, 2006; Kaya, 2009a) and S. umbrorum (Fr.) Lambotte
(Kaya, 2009b), taxa have been recorded from Turkey.

During our routine field trips two ascomycete samples were collected and they were identified as Melastiza
chateri (W.G. Sm.) Boud. and Scutellinia armatospora Denison. Tracing the current checklists (Solak et al., 2007; Sesli
& Denchev, 2010) and the recent contributions (Akata & Cetin, 2009; Akata et al., 2009; Akata & Kaya, 2010; Kaya et
al., 2010; Taskin, 2010; Dogan & Aktas, 2010; Demirel et al., 2010, Giicin et al., 2010), it is found that they are new for
the mycota of Turkey.

The work aims to contribute to the macromycota of Turkey by adding new records.

2. Materials and methods

The study materials were collected from Yomra district of Trabzon province (Turkey) in 2009. Necessary
morphological and ecological characteristics of the samples were recorded and they were photographed in their natural
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habitats. Then the samples were taken to the laboratory for further investigations. Microstructural data was obtained by
light microscopy. Reagents such as Melzer reagent, 5% KOH, distillate water were used. Light microphotographs of
asci and ascospores were taken by Leica DM 1000. The identification of the taxa was carried out using the literature
(Phillips, 1981; Breitenbach & Krénzlin, 1984; Hansen & Knudsen, 2000). The identified specimens were deposited at
the herbarium of Ankara University (ANK).

3. Resaults

Short descriptions, photographs of fruit bodies and microphotographs of asci, ascospores and paraphyses of the
species are provided. The systematics of the taxa are in accordance with Kirk et al. (2008).

Ascomycota
Pezizomycetes
Pezizomycetidae
Pezizales
Pyronemataceae

Melastiza chateri (W.G. Sm.) Boud. (1907).

Synonym: Humaria chateri (W.G. Sm.) Sacc., Peziza chateri W.G. Sm.

M acroscopic and microscopic features; Apothecia 7-10 mm broad, conical to saucer shaped, stalkless on the
ground, hymenium bright red, outer surface the same colour (Figure 1a), margin covered by short, dark brownish hairs.
Ascospores hyaline, elliptical with irregular reticulate ornamentation (Figure 1c), often with thorny outgrowths and
some also with drops at the poles, 17-19 x 8-10 um, Asci eight spored (Figure 1b), 220-290 um. Paraphyses
cylindrical, tips with clavate. Hairs cylindrical, brownish, smooth, with 2-4 septa (Figure 1d), 105-200 x 14-15 pm.

Ecology: May to September, in forest, forest egde, along the roads and paths, on bare loamy or sandy ground
(Breitenbach & Kranzlin, 1984 ).

Specimen examined: Trabzon, Yomra, ikisu Village, path side, on bare ground, 40°56'23" N - 39°48'36" E,
135 m, 09.10.2009, Akata 2917.
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Figure 1. Melastiza chateri, a. Fruit bodies, b. Asci, ¢c. Ascospores, d. Hair

Scutellinia armatospora Denison

M acr oscopic and microscopic features. Apothecia 2-7 mm, circular, cup shaped when young, flattens in age
and become disc-shaped, stalkless on the ground, hymenium bright orange to red, outer surface and margin covered
with dark-brown bristlelike hairs (Figure 2a). Ascospores hyaline, round, ornamented with blunt cylindrical to conical
spines, 16-17um (Figure 2c). Asci eight spored (Figure 2b), 280-300 x 20-22 um. Paraphyses cylindrical, tips with
clavate thickenings. Hairs up to 1000 x 40 um, dark brown, thick walled, multiply septate and ending in a sharp point
(Figure 2d).

Ecology: June to October, in broadleaved and coniferous forests, on roads and pathsides, on bare sandy ground
(Breitenbach & Kranzlin, 1984 ).
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Specimen examined: Trabzon, Yomra, Kasiistii Village, path side, on bare ground, 40°57'08"” N - 39°49'37"
E, 200 m, 10.10.2009, Akata 2944.

4. Conclusions and discussions

As a result of this study, Melastiza chateri (W.G. Sm.) Boud. and Scutellinia armatospora Denison belonging
to the family Pyronemataceae, were added as new records for the macromycota of Turkey.

Melastiza chateri could be confused with some Scutellinia and Cheilymenia members due to their similar
morphology. But blunt hyphae-like hairs and coarsely ornamented spores makes it easily distinguishable. (Breitenbach
& Krénzlin, 1984). Likewise, Scutellinia armatospora and S trechispora (Berk. & Broome) Lambotte are easily
distinguished from all other Scutellinia members by the globose ascospores with blunt, cylindrical to conical spines. S
armatospora differs from S. trechispora with its smaller ascospores and apothecia.

Figure 2. Scutellinia armatospora, a. Fruit bodies, b. Asci, ¢c. Ascospores, d. Hairs.

References

Akata, 1., Cetin, B. 2009. Ilgaz Daglarindan Tiirkiye mikotasi i¢in yeni bir kayit. Ot Sistematik Botanik Dergisi. 16:
159-164.

Akata, 1., Dogan, H.H., Cetin, B. 2009. A New Record for Otidea Genus From Turkey. Kafkas Universitesi Fen
Bilimleri Enstitusi Dergisi. 2/1: 21-24. )

Akata, I., Kaya, A. 2010. A New Jelly Ascomycetous Genus Record for Turkish Mycobiota, SDU Journal of Science.
5/1: 1-4.

Breitenbach, J., Krénzlin, F., 1981. Fungi of Switzerland. Volume 1. Ascomycetes. Verlag Mycologia, Luzern.

Demirel, K., Erdem, O., Uzun, Y., Kaya, A., 2010. Macrofungi of Hatila Valley National Park (Artvin-Turkey). Turk J
Bot. 34/5: 457-465.

Dogan, H.H., Aktas, S. 2010. Two new Ascomycetes records from Mediterranean part of Turkey. Biological Diversity
and Conservation. 3/1: 83-86.

Dogan, H.H., Oztiirk, C., 2006. Macrofungi and their distribution in Karaman province, Turkey. Turk J Bot. 30: 193-
207.

Eckblad, F.E. 1968. The genera of operculate Discomycetes. A re-evaluation of their taxonomy, phylogeny and
nomenclature. Norwegian Journal of Botany. 15: 1-191.

Gucin, F., Kaya, A., Soylu, M.K., Uzun, Y. 2010. Picoa Vittad., a new truffle genus record for Turkey. Biological
Diversity and Conservation. 3/3: 23-25. )

Giicin, F., Oner, M., 1982. New ascomycetes for Turkish mycoflora. Firat Universitesi Fen Fakiiltesi Dergisi. 2: 107-
110.

Hansen, K., Pfister, D.H. 2006. Systematics of the Pezizomycetes-the operculate discomycetes. Mycologia. 98: 1029-
1040.

Hansen, L., Knudsen, H. 2000. Nordic Macromycetes (Ascomycetes). Vol.1. Copehagen: Nordsvamp.

Kaya, A. 2009a. Macrofungal diversity of Adiyaman Province (Turkey). Mycotaxon. 110: 43-46.

Ilgaz AKATA et al., New additions to Turkish Pyronemataceae



Biological Diversity and Conservation —4/ 1 (2011) 185

Kaya, A. 2009b. Macrofungi of Huzurlu High Plateau (Gaziantep-Turkey), Turk J Bot. 33/6: 429-437.

Kaya, A., Uzun, Y., Keles, A., Demirel, K. 2010. Three coprinoid macrofungi taxa, new to Turkey. Turk J Bot. 34/4:
351-354.

Kimbrough, JW. 1989. Arguments towards restricting the limits of the Pyronemataceae (Ascomycetes, Pezizales).
Memoirs of the New York Botanic Garden. 49: 326-335.

Kirk, P.F., Cannon, P.F., Minter, D.W., Stalpers, J.A. 2008. Dictionary of the fungi, 10" ed. CAB International,
Wallingford.

Korf, R.P. 1972. Synoptic key to the genera of Pezizales. Mycologia, 64: 937-94.

Phillips, R. 1981. Mushrooms and other fungi of Great Britain and Europe. Pan books Ltd, London.

Sesli, E., Denchev, C.M. 2010. Checklists of the Myxomycetes, larger Ascomycetes and larger Basidiomycetes in
Turkey. Mycotaxon 106 [2008], 65-67 + on-line wversion: 1-133 (http://www.mycotaxon.com
/resources/checklists/sesli-v106-checklist.pdf).

Solak, M.H., Isiloglu, M., Kalmus, E. Alli, H. 2007. Macrofungi of Turkey, Checklist. Volume-I. Universiteliler Ofset,
Bornova-izmir.

Taskin, H. 2010. A new record for Turkish Mycota: Serpula lacrymans (Wulfen) J.Schrét. Biological Diversity and
Conservation. 3/1: 66-69.

(Received for publication 27 November 2010; The date of publication 01 April 2011)

Ilgaz AKATA et al., New additions to Turkish Pyronemataceae



www.hiodicon.com Biological Diversity and Conservation

ISSN 1308-8084 Online; ISSN 1308-5301 Print 4/1 (2011) 186-190

I nvestigation of pollen featuresand chromosome numbers of Erodium somanum

Dilek OSKAY ™, Yasin ALTAN %, Teoman KESERCIOGLU 2

! Celal Bayar University, Faculty of Science and Arts, Department of Biology, Manisa, Turkey
? Dokuz Eyliil University, Faculty of Education, Department of Science Education, izmir, Turkey

Abstract

Pollen features and chromosome numbers of Erodium somanum H.Pesmen known as local endemic species
were investigated. Light and scanning electron microscope were used for palinological measurements. Pollen shape of
investigated taxon was spheroid, mean polar diameter and equatorial diameters were 66.03 and 62.94 um, respectively.
Exine surface ornementation of pollen was determined as striato-reticulate and pollen type was majority triporate, rare
tetraporate. On the other hand, as a result of cytological studies, chromosome number of this species was found as
2n=18 for the first time.

Key words: Erodium somanum, Endemic, Pollen Morphology, Chromosome Number, Turkey

%

Erodium somanum’ un palinolojik ve sitolojik yonden incelenmesi

Ozet

Lokal endemik bir tiir olarak bilinen Erodium somanum H. Pesmen “un polen 6zellikleri ve kromozom sayisi
belirlenmistir. Palinolojik dlglimler i¢in 151k ve taramali elektron mikroskobu kullanilmigtir. Polen sekli sferoidal olup
ortalama polar ¢ap 66.03 pm ve ekvatoriyalgap ise 62.94um’ dir. Polen tipi ¢ogunlukla triporat ¢ok nadir tetraporat,
polenlerin ekzin ylizey ornamentasyonu striat-retikulat olarak belirlenmistir. Sitolojik ¢aligmalar ile tiire ait kromozom
sayisi ilk kez bu ¢alisma ile belirlenmis ve 2n=18 bulunmustur.

Anahtar kelimeler: Erodium somanum, Endemik, Polen Morfolojisi, Kromozom Sayisi, Tiirkiye
1. Giris

Erodium sp., Geraniaceae familyasina ait 6 cinsten biridir (Takhtajan, 1997; Aldasoro vd., 2002) ve tim
kitalarda yayilis gosteren 74 tiir ile temsil edilmektedir (Fiz vd., 2006). Amerika 1, Guney Amerika 1, Avusturalya 5 ve
Asya 4 tiire sahipken; Akdeniz Bolgesi gesitliligin en biiyiik merkezi olarak 63 tiire sahiptir (Knuth, 1912; El Hadidi
vd., 1984; Guittonneau, 1990; Messing ve Byrne, 1998; Fiz vd., 2006). Tlrkiye ise 26 tir ve alt tirler ile birlikte toplam
32 taksona sahip olup bu taksonlarin 17’°si endemiktir (Davis, 1967; Davis, 1988; Giiner vd., 2000; Yildirimli ve Dogru-
Koca, 2004). Endemik olan taksonlarm bir kism1 Tiirkiye Bitkileri Kirmizi Kitab1’ na gore nesli tehlike altinda ya da
nesilleri tehlikeye girmek uzere olan tiirlerdir (Ekim vd., 2000).

Lokal bir endemik olarak bilinen Erodium somanum H. Pesmen Manisa ili Soma ilgesinden bir kayda sahiptir.
Tiiriin tip 6rnegi Ege Universitesi Herbaryumunda bulunmakta ve taksonun Tiirkiye Bitkileri Kirmizi1 Kitabinda (Ekim
vd., 2000), EN seviyesinde degerlendirildigi goriilmektedir. Bu ¢alisma, C.B.U. tarafindan desteklenen bir proje
kapsaminda ytiriitiilerek tiiriin palinolojik ve sitolojik 6zellikleri belirlenmeye ¢alisiimistir.
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2. Materyal veydntem

E. somanunra ait 6rnekler; Manisa ili, Soma ilgesi, Kocasivri dagindan toplanmigtir. E. somanum dioik bir tir
oldugundan palinolojik ¢alisma i¢in erkek bireylere ait ¢igekler, sitolojik caligma igin ise disi bireyler iizerinde bulunan
olgun meyvalar toplanilmigtir.

2.1. Palinolojik incelemeler
2.1.1. Polenlerin 151k mikroskobu ile incelenmesi

Palinolojik inceleme igin Wodehouse (1965) metodu esas alinmistir. Polen tasiyan ¢igekler uygun bir sekilde
zarflara almip oda sicakliginda muhafaza edilmistir.

Wodehouse metoduna gore, farkli bitkilere ait bir miktar ¢igegin polenleri temiz bir lam {izerine alinarak
Uzerine 2-3 damla %96’ lik etil alkol damlatilmis ve alkoliin buharlasmasinin ardindan onceden hazirlanmig olan
montaj materyal (gliserin-jelatin-fuksin)’ inden toplu igne ucu kadar alinarak polenlerin {izerine aktarilmis ve lamel
kapatilmigtir. Daha sonra hazirlanan preparat 1sitici tabla iizerinde isitilarak polenlerin montaj materyali i¢inde
dagilmasi saglanmig ve mikrometrik okiiler takilmis olan Nikon marka SE model 151k mikroskobunda x15 biiylitmeli
okiiler ve x40 biiylitmeli objektif ile incelemeye gegilmistir. Hazirlanan preparatlardan toplamda 30 adet polenin polar
cap1 (P), ekvatoriyal ¢ap1 (E), ekzin kalinligi, por sayisi, por uzunlugu (Plg), Por genisligi (Plt) gibi karakteristik
ozelliklerinin 6l¢iimleri mikrometrik okiiler ve mikrometrik lam kullanilarak yapilmis ve fotograflari Olympus marka
151k mikroskobuna bagli Nikon marka fotograf makinesi ile farkli biyiitmelerde gekilmistir. Yapilan olgumlerin
aritmetik ortalamalari (M) ve standart sapmalar1 (SE) hesaplanmistir. Polen 6zellikleri Moore vd. (1991) ve Punt vd.
(2007)’ ne gore degerlendirilmistir. Polenlerin ekzin yapisiyla, ornemantasyonunu gosteren fotograflar ¢ekilmistir.

2.1.2. Polenlerin taramal elektron mikroskobu (sem) ile incelenmesi

Polenlerin taramali elektron mikroskobu (SEM) ile ekzin yapisin1 daha detayli incelemek i¢in bir miktar kuru
polenin, iki tarafi yapistirici 6zellige sahip karbon bandin bir yiiziine yapigsmasi saglanmis ardindan diger yiizii de metal
tastyici olan tablaya yapistirilarak altin kaplama iglemine alinmigtir. Kaplama isleminin ardindan polenler Jeol JSM
6060 Taramali elektron mikroskobunda 20 kw’ da incelemeye alinarak fotograflari ¢ekilmistir. Taramali elektron
mikroskobu ¢alismas1 Dokuz Eyliil Universitesi, Malzeme Miihendisligi Boliimii, Malzeme ve Metalurji laboratuarinda
yapilmistir.

2.2. Stolgjik incelemeler

Sitolojik incelemeler igin bitkilerden alinan olgunlagmis tohumlar kullanilmigtir. Tohumlar 6ncelikle icine
filtre kagid1 yerlestirilmis petrilerde 16 °C’de g¢imlendirilmistir. Cimlenen tohumlarm kok uglar1 yaklagik 1-2 c¢m
uzunluga ulastiginda 6gleden sonra saat 13.00-14.30 arasinda (yapilan incelemelerde hiicrelerin béliinme saati 13.00—
14.30 olarak belirlenmistir) kesilerek alinmstir. Sonrasinda 8-Hidroksiquinolin (Merck) bulunan kiigiik bir sise
icerisine alinan kok uclart kapagi acik bir bigimde pencere 6nil gibi serin ve oksijen sirkiilasyonunun bol oldugu bir
noktaya yerlestirilerek 3.5-4 saat sire ile 6n igleme tabi tutulmustur (El¢i, 1994; Goniiz vd., 2009). Daha sonra 8-
Hidroksiquinolin’den ¢ikarilan kok uglari kurutma kagidina hafifce dokundurularak carnoy fiksatifi (3 kisim alkol + 1
kisim glasiyal asetik asit) igerisine alinmistir (Elgi, 1994; Goniiz vd., 2009). Carnoy fiksatifine alinan kok uglart 2.5 saat
kadar oda sicakliginda bekletilerek belli zaman araliklarinda karistirilmig ardindan buzdolabma kaldirilarak
saklannustir. Incelemek iizere carnoy fiksatifinden cikarilan kok uclart kurutma kagidina hafifce dokundurularak
iizerlerindeki fazla fiksatifi alinmig igerisinde aseto-orsein bulunan saat camina boya igine gomiilecek sekilde
birakilmistir. Daha sonra boyanin hiicreler igerisine iyice niifuz etmesini saglamak amaci ile 2—3 dk. ispirto ocaginda 1s1
ile muamele edilmis ve saat cami soguduktan sonra i¢inden kdk uglari alinarak ezme yontemi ile preparat haline
getirilip incelemeye gecilmistir (Goniiz vd., 2009). Bolinme safhasinin yakalandigi hiicrelerde kromozom sayimi
yapilarak fotograflar1 Nikon marka SE model 151k mikroskobuna bagli Nikon marka Coolpix 5000 model fotograf
makinesi ile farkli biiyiitmelerde ¢ekilmistir.

3. Bulgular

3.1. Palinolojik incelemel er
3.1.1. Polenlerin 15tk mikroskobu ile incelenmesi

E. somanum polenlerine ait dl¢limler ile polen ozellikleri kisaca Tablo.1.’de verilmistir. Polen 6zellikleri

Moore vd. (1991) ve Punt vd. (2007)’ ne gore degerlendirilmistir. Polenlerin tipi, polar ve ekvatoral goriiniisleri ile
ekzin tabakasinin kalinligin1 gosteren Isik Mikroskobu fotograflar: da Sekil 1.” de gosterilmistir.
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Tablo 1. Erodium somanum’ a ait Palinolojik Ozellikler

Polen Ozellikleri (n=30) | Min. (um) | Maks.(um) | M (um) | SE (um)
Polar Cap1 (P) 56.32 71.68 66.03 3.85
Ekvatoriyal Cap1 (E) 51.2 69.12 62.94 4.06
P/E Orani 0.96 1.13 1.055 5.469
Por Uzunlugu (Plg) 11.52 25.6 17.96 1.94
Por Genisligi (PIt) 8.96 15.36 12.98 1.44
Ekzin Kalmlig1 3.84 5.12 4.66 0.61
Polen Sekli Sferoidal

Polen Tipi Triporat (Nadiren Tetraporat)
Ornemantasyon Striat-retikulat

Ekvatoral Goriiniis Sirkular

Polar Goriiniis Sirkular ile eliptik arasi

n; ornek sayisi, Min.: en kiigiik deger, M aks.; en biiyiik deger,M; ortalama, SE; standart sapma

L S s

Sekil 1. a- Triporat Polen Polar Goriiniis, b- Triporat Polen Ekvatoral Gériiniig, c-Tetraporat Polen Polar
Goriiniig, d- Ekzin Tabakasmin Kalinhigimin Goriiniist

3.1.2. Polenlerin taramali elektron mikroskobu (SEM) ile incelenmesi

Polen sekli sferoidal, polen tipi triporat olan polenlerin ekzin yiizey ornamentasyonu striat-retikulat olarak
belirlenmistir. Ozellikle yiizey ornamentasyonu SEM fotograflari ile daha ayrintili olarak ortaya koyulmustur (Sekil 2).
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Sekil 2. Polenleri Farkli Biiyiitmelerdeki SEM Fotograflari, a- Polar Goriiniis, b- Ekvatoral Goriiniis, ¢- Por, d-
Ekzin Ornamentasyonu

3.2. Stolgjik incelemel er

E. somanum' a ait ¢ok sayida tohum ¢imlendirerek kok uglarinda yapilan incelemeler sonucunda temel
kromozom say1s1 x=9, diploid kromozom sayis1 2n=18 olarak belirlenmistir (Sekil 3).
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Sekil 3. Erodium somanum, Kok Ucu Hiicrelerinde Metafaz Kromozomlari
4. Sonugclar ve tartisma

Yapilan palinolojik ¢alismalar ile tiire ait polen yapisi ve tipi belirlenerek gerek 151k mikroskobu gerek taramali
elektron mikroskobu goriintiilerine ait fotograflara yer verilmistir. Parmaksiz ve Yildiz (1998) tarafindan yapilan bir
calismada 3 Erodium taksonuna ait polen morfolojik ozellikleri belirlenmistir. Arastiricilar tarafindan incelenen
taksonlarin tiimiiniin polen tipi triporat, porlarin ise ovat, iicgenvari ve dairesel tipte olduklar1 belirtilmistir. Yiizey
ornamentasyonunun taksonlar arasinda c¢ok farklilik gostermedigi ve striat retikulat-tektum oldugu belirtilmistir.
Perveen ve Qaiser (1999) tarafindan yapilan bir ¢alismada Geraniaceae familyasinin 3 cinsine ait 13 tiiriin polen
morfolojisini ortaya koymuslardir. Polen sekillerinin ¢ogunlukla oblat-sferoidal ya da sub-prolat, nadiren prolat-
sferoidal ya da sferoidal, polen tipinin ¢ogunlukla trikolporat, nadiren kolpat olup kolpuslarin kisa, tektumun sik
bakilat-retikulat, gemmat-muri-retikulat ya da striat-retikulat oldugunu belirtmislerdir. Bu ¢alismada ekzin
ornamentasyonu ve apertiir tiplerine dayali olarak 3 polen tipi tanimlanmigtir. Bunlar Erodium cicutarium-tip,
Geranium himalayense-tip ve Monsonia senegalensis-tip’dir. Shehata (2008) tarafindan yapilan bir ¢alismada ise
Geraniaceae familyasinin 4 cinsine ait 16 taksonun polen morfolojisi saptanmistir. Polen sekillerinin ¢ogunlukla radial
simetrik, isopolar, prolat-sferoidal ya da oblat-sferoidal olup trikolpat ya da trikolporat oldugunu tektum’un ise
genellikle striat-retikulat, retikulat-gemmat ya da retikulat oldugunu belirtmistir. Bu ¢aligmada ekzin ornamentasyonu
ve apertlir tiplerine dayali olarak farkli taksonomik kategorileri tanimlayan 3 tip ve 3 alt tip polen tipi tanimlanmistir.
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Bunlar striat/striat-retikulat tip, retikulat/gemmat tip, retikulat tip, Monsonia heliotropioides alttip, Monsonia
senegalensis alttip ve Pelargonium grandiflorum alttip’dir. Calismamizda ise E. somanum’ un polen seklinin sferoidal,
polen tipinin ¢ogunlukla triporat ¢ok nadir tetraporat oldugu, ekzin ornamentasyonunun da striat-retikulat oldugu
saptanmustir. Geraniaceae familyasina ait palinolojik 6zellikler daha ¢ok cins seviyesinde belirleyici ve énemli oldugu
icin palinolojik olarak ayirt edici gdze ¢arpan herhangi bir 6zellik dikkati gekmemistir. Tiirkiye igin yeni tiir (Gliner
vd., 2000; Yildirimli ve Dogru-Koca, 2004) olarak belirlenen ve yeni kayit (Oner vd., 2010) olarak eklenen taksonlar da
dahil olmak tizere tiim Geraniaceae familyasi liyelerini kapsayan ayrintili bir ¢calisma yapildig: taktirde familya bazinda
daha anlaml bulgularin ortaya ¢ikacag agiktir.

Yapilan sitolojik ¢aligmalar ile tiire ait kromozom sayisi ilk kez bu ¢alisma ile 2n=18 olarak belirlenmistir. Bu
sonug gerek Erodium cinsine ait temel kromozom sayilari olan 8, 9, 10 ile gerekse de Erodium cinsi, alt cins Barbata ve
Absinthoidea seksiyonuna (E. somanum bu seksiyona girmektedir) giren tiirlerin temel kromozom sayist olan 9 (Fiz
vd., 2000) ile ortiismektedir.

Tesekkiir

Bu calisma Bilimsel Arastirmalar Projeleri kapsaminda Celal Bayar Universitesi tarafindan desteklenmistir
(Proje no: FEF-2007-12).

Kaynaklar

Aldasoro, J.J., Navarro, C., Vargas, P., Sa'Ez, L.L, Aedo, C. 2002. California, A New Genus of Geraniaceae Endemic
to the Southwest of North America, Anales del Jardin Botanico de Madrid, 59: 209-216.

Davis, P.H. 1967. Erodium L’Hérit. In Davis, P.H. (ed.), Flora of Turkey and East Egean lIslands, 2: 475-487.
Edinburgh Univ. Press, Edinburgh, UK.

Davis, P.H. 1988. Flora of Turkey and East Egean Islands, 10: 105-106. Edinburgh Univ. Press, Edinburgh, UK.

Ekim, T., Koyuncu, M., Vural, M., Duman, H., Aytag, Z., Adigiizel, N. 2000. Tirkiye Bitkileri Kirmiz1 Kitabi, Tiirkiye
Tabiatin1 Koruma Dernegi, Ankara.

Elci, S. 1994. Sitogenetikte Aragtirma Yontemleri ve Gozlemler, Yiiziincii Yil Universitesi Yayinlari, Yaym No: 18,
Van.

El Hadidi, M.N., Fayed, A.A., El Naggar, S.M. 1984. Systematic Revision of Erodium (Geraniaceae) in Egypt, Plant
Systematics and Evolution, 144: 307-314.

Fiz, O., Vargas, P., Alarcon, M.L., Aldasoro J.J. 2006. Phylogenetic Relationships and Evolution in Erodium
(Geraniaceae) Based on trnL-trnF Sequences, Systematic Botany, 31: 739-763.

Goniiz, A., Kesercioglu, T., Aki, C. 2009. Sitotaksonomide Temel ilkeler, Canakkale Onsekiz Mart Universitesi
Yaymlari, Yayin No: 93, Canakkale.

Guittonneau, G.G. 1990. Taxonomy, Ecology and Phylogeny of Genus Erodium L’Her. in the Mediterranean Region. In
Vorster, P. (ed.), Proceedings of the International Geraniaceae Symposium, Stellenbosch, South Africa. 71-91.

Giiner, A., Ozhatay, N., Ekim, T., Baser, K. H. C. (Eds.) 2000. Flora of Turkey and East Eagean Islands, 11: 74-75.
Edinburgh Univ. Press, Edinburgh, UK.

Knuth, R. 1912. Geraniaceae. In Engler, A. (ed.), Das Pflanzenreich 53: 1-640.

Messing, S., Byrne. R. 1998. Premission Invasion of Erodium cicutarium in California, Journal of Biogeography, 25:
757-762.

Moore, P.D., Webb, J.A., Collinson, M.E. 1991. Polen Analysis, 2" ed. Oxford. Blackwell Scientific Publications.

Oner, H.H., Yildirim, H., Pirhan, A.F., Gemici, Y. 2010. Tiirkiye Floras1 i¢in yeni bir kayit: Geranium macrorrhizum
Biological Diversity and Conservation (BioDiCon). Cilt 3/2. 151-154.

Parmaksiz, 1., Yildiz, K. 1998. Tokat ilinde Yayilis Gosteren Erodium L’Herit (Geraniaceae) Tirleri Uzerinde
Taksonomik ve Palinolojik Bir Calisma, XIV. Ulusal Biyoloji Kongresi, 1: 383-394, Samsun.

Perveen, A., Qaiser, M. 1999. Pollen Flora of Pakistan —XV Geraniaceae, TR. Journal of Botany, 23: 263-269.

Punt, W., Blackmore, S., Nilsson S., Thomas, A.L. 2007. Glossary of Pollen and Spore Terminology, Rewiev of
Paleobotany and Palynology, 143: 1-81.

Shehata, A.A. 2008. Pollen Morphology of Egyptian Geraniaceae: An Assessment of Taxonomic Value, International
Journal of Botany, 4: 67-76.

Takhtajan, A. 1997. Diversity and Classification of Flowering Plants. Columbia Univ. Press, New York.

Yildirml, S., Dogru-Koca, A. 2004. A new species from Turkey, Erodium aytacii Yildinmh & A. Dogru-Koca
(Geraniaceae), Ot Sistematik Botanik Dergisi, 11: 1-6.

Wodehouse, R.P. 1965. Pollen Grains, Hammer Press, New York.

(Received for publication 11 November 2010; The date of publication 01 April 2011)

Dilek OSKAY et al., Investigation of pollen features and chromosome numbers of Erodium somanum



=

www.biodicon.com Biological Diversity and Conservation
AR
N—/I\—/ 1SSN 1308-8084 Online; ISSN 1308-5301 Print 4/1 (2011) 191-197

Rediscovery of Ferula anatolica and Ferula drudeana (Apiaceae) from Turkey
Mehmet SAGIROGLU ™, Hayri DUMAN 2
! sakarya University, Faculty of Arts and Sciences, Department of Biology, Sakarya, Turkey
2 Gazi University, Faculty of Arts and Sciences, Department of Biology, Ankara, Turkey
Abstract

Ferula anatolica Boiss. was first collected from West Anatolia by Boissier and F. drudeana Korovin from
South Anatolia by Siehe. No specimens belonging to those species have been collected since type specimens. In this
paper, diagnostic morphological characters were discussed. In addition to theirs description, illustration, conversation
status, ecology, SEM photographs surface of mericarp and pollen, chromosomes numbers of F. anatolica were
presented.

Key words: Apiaceae, Pollen, Ecology, Ferula, Chromosome number

*

Turkiyeden Ferula anatolica ve F. drudeana’ nin yeniden kesfi

Ozet

Ferula anatolica Boissier tarafindan ilk kez batt Anadoludan ve F. drudeana Siehe (ki bu bitkiler Anadolu da
Cagir, Caksir olarak bilinir) tarafindan gliney Anadoludan toplandi. Tip 6rneklerinden bu zamana kadar bu tirlere ait
hicbir 6rnek toplanamadi. Bu makalede bu tiirler yeniden toplanarak, bu tiirlerin ayirt edici morfolojik karakterleri,
tanimlari, resimleri, koruma statiileri, ekolojileri, meyve ve pollen SEM fotograflar1 ve F. anatolica’nin kromozom
sayis1 va fotograflar verildi.

Anahtar kelimeler: Apiaceae, Polen, Ekoloji, Ferula, Kromozom sayisi
1. Introduction

Turkey has the richest flora in the temperature zone, with approximately 10,000 vascular plants. Along with its
rich flora, it also has a wide diversity of habitats; however, the unique flora and habitats of Turkey are threatened and
have rapidly declined during the last 40 years (Ozhatay, 2006).

The genus Ferula L. (Apiaceae) contains 180-185 species (Pimenov & Leonov 2004) with the most diversity
found in Central and Southwest Asia. Here about 130 species occur, of which approximately 100 are endemic (Korovin
1951, Chamberlain & Rechinger 1987). In Turkey, the first revision of Ferula was prepared by Pesmen (Pesmen, 1972),
in which he recognized 18 species; one of them was incompletely known and nine of them were endemic. Four new
species have since been added to the Flora of Turkey, and we collected and described one incompletely known species
(Duman & Sagiroglu, 2005; Sagiroglu & Duman, 2007a; Sagiroglu & Duman 2007b; Sagiroglu & Duman 2010c).

The first samples belonging to F. anatolica Boiss. were collected in 1844 by Boissier in two different localities
during one of his botanical trips through West Anatolia at the first time. These localities are B2 Alasehir (Tmolus Supra
Philadelphium) and B2 Denizli Honaz (Cadmus) mountain. After then, this species have not been collected until 2001.
We have collected the specimens of these species from Alagehir in 2001, however we could not collected from Honaz
mountain. During the our further investigations in 2002 and 2007, first author collected flowering and fruiting materials
of F. anatolica ( ¢asir) from Alasehir.
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Also, the specimens of Ferula drudeana were collected in 1904 by Siehe from South Anatolia C5 Adana inter
Farasch et Jagaly at the first time. These specimens were identified as F. ovina by Siehe. When the monograph of
Ferula was being prepared by Korovin, he described this specimens as F. drudeana. After then, this species have not
been collected until the time of 2003. Pimenov collected to F. drudeana from Arslankdy (Mersin), and he presented to
its choromosome number as 2n=22 (Glner et all., 2000). This region is close to the area where Siehe’s lived. He had
lived Findikpimari (Mersin) at that time. We not collected this species, despite all our investigations in the area.

During the further investigations in 2003-2008, first author collected adequate flowering and fruiting materials
of F. drudeana (Caksir) from South Anatolia C5 Adana inter Farasa (Farasch) et Cakalli (Jagaly).

It was observed that animals would prefer to eat fresh leaves and fruits or F. anatolica and F. drudeana. And
this inhibits growth and reproduction individuals. In addition to that, F. anatolica and F. drudeana are represent with
very few individuals because of over used of F. anatolica and F. drudeana fresh leaves and roots by people.

Measuring the level of threat to plant species is very important at conservation works. The IUCN Red list
categories and criteria, which were designed by The World Conservation Union (IUCN 20001), are used to classify
plant species. In the present study, F. anatolica Boiss. and F. drudeana Korovin, which were reported as (DD) data
deficient and (VU) vulnerable ( Ekim et all. 2000), were recollected.

The results obtained in this study are in the following order: general descriptions and distribution, habitat and
ecology, conservations status, SEM images showing the micromorphological features of the mericarps surface and
pollens, and chromosomes number of F. anatolica.

2. Materials and methods

Samples belonging to F. anatolica and F. drudeana were collected from two localities. Each locality visited at
least 5 times during the flowering and fruiting periods of the plant, and the population state of the species in these
localities was determined. With the examinations conducted on the preparations of root tips, chromosomes of the cells
in the metaphase stage were counted and their photographs were taken. Mericarps representing the general fruit
structure were selected from the samples with fruits. Appropriate mericarps and pollens belonging to F. anatolica and
F. drudeana were placed on prepared stubs; surface photographs of the mericarps were taken with a JSSM 5600 SEM.
Voucher specimens, collected during the flowering and fruiting periods, are deposited in GAZI herbarium.

3. Results

3.1. F. anatolica Boiss. in Ann. Sci. Nat. Ser. 3, 1: 317 (1844). Map 60, p. 451 (Fig.1).

Syntypes: Turkey B2 Manisa; Tmolus supra Philadelphiam (Alasehir) Boissier G; C2 Denizli Cadmus
(Honaz Da.) supra urbem Denisleh, Boissier G.

Polycarpic, perennial herbs. Rootstock thick, dense fibrous collar present up to 10 cm. Stem 100- 230 cm,
terete, sulcate, glaucous, glabrous, 0.5-1.5 cm diameter at base. Basal leaves triangular-ovate in ouitline, 30-50 x 20-30
cm; petioles 3-10 cm; lamiana 6-7 pinnate, glabrous, ultimate segments filiform, (5-)10-18(-27) x 0.2-0.4 mm, acute-
mucronate. All sheaths amplexicaul, coriaceous, sulcate, sometimes glaucescent, glabrous; lower sheaths oblong, 4-8
cm, weakly inflated, lamina conspicous, 5-6 pinnate; middle sheaths ovate-lanceolate 3-7 x 1.5-3 cm, broadly inflated,
lamina 4-5 pinnate; upper sheaths ovate-lanceolate, 5-7 x 2.5-4 c¢cm, lamina 1-3 pinnate, 1.5-4 cm. Inflorescence
paniculate-corymbose; central umbels long pedunculed 4-7 cm; rays (5-) 9-18, 3-6 cm, lateral umbels usually 2, long
peduncled, usually fertile; per umbellules 10-18 flowered, fruiting pedicels 10-15 mm. Bracteoles linear-lanceolate, 5-7,
1-4 mm, caducous, rarerly 1-2 persistent. Sepals minute, 0.2-0.7 mm, triangular-lanceolate to subulate. Petals glabrous,
1.5-2.5 mm, deflexed. Mericarps oblong-elliptic, 10-15 x 4-6 mm, dark brown when ripe; dorsal ridges filiform, lateral
wings 0.5-1 mm wide; stylopodium short cylindric; style usually persistent; dorsal vittae vittae per vallecule 2-3,
commissural vittae (4-) 6.
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Figure 1. Generally view of Ferula anatolica .

Flowering time: May-June

Habitat: Calcareous rocky places 900-1000 m.

Distribution: West Anatolia.

Choromosome number: 2n= 22 (M.Sagiroglu 2238 Fig.2).

Specimens examined

-B2 Manisa: Alasehir, above Kozluca village, Tilki hill, 950-1000 m, 13-07-2001, M.Sagwroglu 1801 &
A.Duran (GAZI); ibid., 24-05-2002, M.Sagiroglu 1867 (GAZI); ibid., 19-07-2002, M.Sagiroglu 2150 (GAZI); ibid.,
22-08-2002, M.Sagiroglu 2238 (GAZI). ibid., 04-06-2007, M.Sagiroglu 2707 (GAZI).

Conservation status

F. anatolica is classified as ‘data deficient (DD)’ in endemic rare plants in according to the recent *“ Tirkiye
Bitkileri Kirmizi Kitabi>” by Ekim et all. (Ekim et all. 2000). This species is known from two locations, so that it could
be evaluated as “Endangered” (criterion Bl a) in this respect. In the meantime, it could also be categorized as
“Critically Endangered” (criterion B2) for its known “area of occupancy” which is not more than 1 km?and population
size estimated to fewer than 100 mature individuals (criterion C). We think that F. anatolica must be classified as
“Critically Endangered (CR)” based on its “area of occupancy”, although it is known from two locations.

Ecology
F. anatolica is one of the higly local endemic species of genus Ferula in Turkey. According to our

observations, it grows at the altitude of 1000 m on calcareous rocks in Alagehir (Manisa) mountainous areas where
woody Pinus nigra Arn., Juniperus communis subsp nana Syme, Jurinea consanguinea DC., Opopanax hispidus,
Ferulago trachycarpa, Pimpinella tragium subsp. polyclada (Boiss. & Heldr) Tutin, Pimpinella tragium subsp.
lithopgila (Schischkin) Tutin, Malabaila secacul Banks & Sol., Sderitis lanata L., Salvia aethiopis L., Dianthus
anatolicus Boiss., Slene splendens Boiss., Ajuga chamaepitys subsp mesogitana (Boiss.) Bornm., Alkanna tubulosa
Boiss., Scrophularia scopoli var. smyrnaea (Boiss.) Boiss., Campanula sp, Centaurea sp, Sedum sp and Orchis sp.

M.Sugwroglu et al., Rediscovery of Ferula anatolica and Ferula drudeana (Apiaceae) from Turkey
Cytology

In the chromosome study, mature mericarps were washed with water and kept in a freezing compartment for 7-
15 days. They taken out of the freezing compartment, placed in petri dishes and kept in a refrigerator. They were left to
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sprout at + 4 °C for 15-30 days. With the examinations conducted on the preparatons of root tips, chromosomes of the
cells in the metaphase stage were counted and photographed.

The chromosome number of F. anatolica are presented for the first time. The species is diploid with 2n= 22
(Figure 2).

anatolica. Scale bar, 10 um.

Pollen Characteristics
F. anatolica: Polen grains radially symmetrical, tricolporate pollen tricolporate prolate P/E= 2.17 pm,
ornamentation is regulate, por oblate whose calpus is narrow and long borders are obvious, oblate pig/ plt= 0.72 pm

(Fig.3).

zaku ™’ s pa N JSM-5608

Figure 3. SEM image pollen of F. anatolica.
3.2. Ferula drudeana Korovin, monogr. 38 (1947).

Type: Tirkiye C5 Adana inter Farasch (Farasa) et Jagaly (Cakallr), Siehe 403 (holo. LE, iso. E!).

Perennial, Monocarpic herbs.Rootstock oblong, 3-8 cm diam.; fibrous collar dense. Stem 90-250 cm, terete,
sulcate, sometimes angled at upper parts, glabrous, (2-) 3-8 cm diam at the base. Basal leaves triangular-ovate in
outline,35-60 x 20-40 cm, puberulent, basal leaves less when constitute the flowering stem; petioles 8-15 (-20) cm long;
lamina 6-7 pinnate, densely puberulent; ultimate segments, linear-setaseus, 0.5-2 x 0.2-0.5 mm, acute. All sheaths
papery, inflated, amplexicaul, semiamplexicaul, lanceolate; completely soft densely puberulent at lower part sheaths,
sparsely puberulent on dorsal side of middle and upper sheaths. Inflorescence panikulate-corymbose, central umbels
short peduncled (0.2-0.5 cm), lateral umbels 3-9, fertile; rays 10-22, 2-8 cm (central umbel 10-18 rays and 6-8
cm,lateral umbel 16-22 rays and 2-4 cm), erect or ascending; central umbel 20-34 and 12-25 flowered, fruiting pedicels
5-10 mm. Bracteoles usually absent, rarely 1-2, caducous. Sepals obsolete.Petals glabrous 1-1,5 mm, deflexed.
Mericarps elliptic-oblong, 8-15 x 4-6 mm, brown when ripe,dorsal ridges filiform, lateral wings 0.5-0.7 mm wide;
stylopodium cylindric and undulate at base, conical at upper;dorsal vittae 2-3 per vallecule, commissural 6-10 (Figure
4).
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Figure

Flowering time: May-June

Habitat: Stony places, clearing forest, 1500-1550m.

Distribution: South Anatolia.

Specimens examined:

-C5 Kayseri: Yahyali-Camlica koyili 27. km, 1500-1550 m, 4.7.2003, M.Sagwroglu

2366 (GAZI); ibid., 18.6. 2004, M.Sagiroglu 2459 (GAZI); ibid., 16.8.2004, M.Sagiroglu 2525 (GAZI ); ibid.,
Adana: Inter Farasch (Farasa) et Jagaly ( Cakall1 ), Siehe 403 (iso. E).

Conservatios status: It is narrow endemic to South Anatolia. This species is known from two locations, so that
it could be evaluated as “Endangered” (criterion B1 a) in this respect. In the meantime, it could also be categorized as
“Critically Endangered” (criterion B2) for its known “area of occupancy” which is not more than 1 km?and population
size estimated to fewer than 250 mature individuals (criterion C). We think that Ferula drudeana must be classified as
“Critically Endangered (CR)” based on its “area of occupancy”, although it is known from two locations.

Ecology
F. drudeana is one of the higly local endemic species of genus Ferula in Turkey. According to our

observations, it grows at the altitude of 1500 m on calcareous rocks in Yahyali (Kayseri) mountainous areas where
woody Centaurae huber-morathii Wagenitz, Dianthus strictus var. subenervis (Boiss.) Reeve, Iberis aucheri Boiss.,
Michauxia tchihatchewii Fis.& Mey., Nepeta caesarea Boiss., Salvia heldreichiana Boiss. Ex Bentham, Stachys
sparsipilosa Bhattacharjee & Hub.-Mor., Scutellaria orientalis subsp. pinnatifida Edmondson, Marrubium
cephalanthum Boiss. & Noe, Alkanna kotschyana DC., Asyonema michauxioides (Boiss.) Damboldt, Prangos
uechtritzii Boiss., Tordyllum elegans (Boiss. & Bal.) Alava & Hub.-Mor., Hordeum murinum L., Quercus cerris L. var.
cerris L., Pistacia terebinthus L. subsp. terebinthus L., Paliurus sipina-christi Miller, Astragalus sp., Hypericum sp.,
Veronica sp., Campanula sp., Verbascum sp.

Pollen Characteristics
F. drudeana: Polen grains radially symmetrical, tricolporate pollen tricolporate perprolate P/E= 2.09 pm,
ornamentation is regulate, por suboblate whose calpus is narrow and long borders are obvious, oblate plg/ plt=0.79 um

(Fig.5).
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Figure 5. SEM image pollen of F. drudeana.

4. Discussion

F. anatolica from 1844 to 2001 and F. drudeana from 1904 to 2003 had not been collected. During this time,
these two areas had been observed by some collectors but these species couldn’t be recorded because of these narrow
and limiting areas. F. anatolica which is distributed at West Anatolia and F. drudeana which is distributed at South
Anatolia has been managed to collect. Therefore, F. anatolica was listed at DD and F. drudeana was listed at VU in the
Turkish Red Data Book, these have recollected from the areas (type locality) and F. anatolica was decided to be CR
instead of DD and similarly F. drudeana to be CR instead of VU.

F. anatolica is a very distinct species, with no obvious allies in Turkey, Europae, Iran, and U.S.S.R. due to its
peduncle of central umbel 4-7 cm , evident ovate sheaths, upper sheaths distinctly leafy at apex (Fig 1), dorsal vittae 2-
3.

M.Sagiroglu et al., Rediscovery of Ferula anatolica and Ferula drudeana (Apiaceae) from Turkey

F. anatolica has a somatic choromosome number of 2n=22 (Figure 3). and surface of mericarps contains scales
(Figure 6). The mericarp surface of F. anatolica contains scales, whereas that of F. drudeana is reticulate and verrucate
(Figure 6-7).

i
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Figure 6. Scanning electron micrograph of surface Figure 7. Scanning electron micrograph of surface of
of F. anatolica valecula. F. drudeana valecula.

F. drudeana is a very distinct species, with no obvious allies in Turkey and Europae due to its monocarpic
features, evident papery sheaths, 6-7 pinnate and puberulent of basal leaves, commissural vittae 6-10.

F. anatolica and F. drudeana are enigmatic species because they were not collected so far from the date of
the first collection. The most important reason for reduced populations of these species are affected antrhopogenic. As a
result, in Turkey, there are 22 Ferula species and those which F. anatolica and F. drudeana are exposed too much
damage.
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Turkey has a rich floral diversity as expected. Most species in Anatolia are confined to rather restricted areas of
distribution. Some areas and valleys in Turkey can be determined as diversity centres for Ferula genus. For example,
Salt Lake (Tuz Golii) area has three species from Ferula genus (F. halophila, F. caspica, F. szowitsiana).

Moreover, Farasa (Cakall1) region and the surrounding ( Bani et al., 2010) is a floristically interesting area, in
that it lies between the Mediterranean phytogeographical region and the Anatolian diagonal. Palaeopalynological data
show that Anatolia had a dense vegetation cover during the last interglacial period. The topography of Turkey has since
changed many times, introducing different microclimates in the tectonic valleys (Gemici 1993). The phytogeographical
distribution of F. drudeana was found to be related to the Anatolian Diagonal. The Diagonal is an interesting
biodiversity area and is rich in local endemic plants, the most in any Mediterranean region (Duran et al. 2005).

Ferula drudeana grows up at Zamanti valley (1500 m) which is affected by the Mediterranean
phytogeographic region (Figure 2). Pinus brutia forest is dominating on both sides of the Zamanti valley, which are
effected by the Mediterranean Sea.

With this study, problems related to the taxonomy of this species were solved. But these species in the future
will be faced with the danger of extinction, because the living areas as a result of anthropogenic effects is narrow and
limited.
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Abstract

The genus Matthiola R.Br. is represented by about 50 species in the world and 10 species in Turkey. Matthiola
montana Boiss. (Goldlack) growing naturally in Malatya, Antalya, Isparta and Bursa is endemic for Turkey. The
species is assessed as lower risk (LR) category according to IUCN. The seeds of Matthiola montana used in this study
were collected from Uludag and germinated in laboratory. The chromosome number of the species Matthiola montana
is reported for the first time and the species have a diploid chromosome number of 2n=12 and main chromosome
number of n=6. Chromosome morphology of the species was also studied. Karyotype formulae of the species obtained
from mitotic metaphase chromosomes is 4m+2sm. Idiograms and karyograms of the chromosomes were depicted by
Image Analysis System (IAS). Karyotype characteristics of the species M. montana were compared with those of the
species M. odoratissima (Pall.) R.Br. and M. trojana T.Dirmenci, F.Satil & G.Tiimen. In addition, photographs of the
species and distribution map were presented.

Key words: Brassicaceae, Karyotype, Matthiola montana
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Turkiyeicin endemik Matthiola montana (Uludag Sebboyu) tiriniin sitogenetik analizi

Ozet

Matthiola R.Br. cinsi diinyada yaklagik 50 tiirle, iilkemizde ise 10 tiirle temsil edilmektedir. Matthiola
montana Boiss. (Uludag Sebboyu) tlri Tiirkiye i¢in endemik olup Malatya, Antalya, Isparta ve Bursa illerinde dogal
olarak yetismektedir. Bu tiirlin tehlike diizeyi (IUCN) az tehdit altinda (LR) kategorisine girmektedir. Bu ¢aligmanin
materyalini olusturan Matthiola montana tiiriiniin tohumlar1 Uludag’dan toplanarak laboratuvar ortaminda
¢imlendirilmistir. Matthiola montana’nin kromozom sayisi ilk defa belirlenmistir. Tiiriin diploid kromozom sayisi
2n=12 olup, temel kromozom sayis1 n=6 olarak tespit edilmistir. Ayrica kromozom morfolojisi de ¢alisilmistir. Tiiriin
mitotik metafaz kromozomlarindan elde edilen karyotip formiilii 4m+2sm seklindedir. Kromozomlarin idiyogrami ve
karyogrami Goriintii Analiz Sistemi (IAS) ile ¢izilmistir. M. montana tiriinin karyotipik 6zellikleri M. odoratissima
(Pall.) R.Br. ve M. trojana T.Dirmenci, F.Satil & G.Tiimen tiirlerinin karyotipleri ile karsilagtirilmistir. ilave olarak
bitkinin fotografi ve yayilig haritasi da verilmistir.

Anahtar kelimeler: Brassicaceae, Karyotip, Matthiola montana
1. Giris

Brassicaceae diinyada yaklasik 338 cins ve 3715 tiir ile temsil edilen monofiletik bir familyadir (Al-Shehbaz
vd., 2006). Ulkemizde ise Brassicaceae familyas1 91 cins ve 663 takson ile temsil edilmektedir. Brassicaceae
familyasinin tilkemizdeki endemizm oram %39.6’dir (Al-Shehbaz vd., 2007; Cullen, 1965; Davis vd., 1988; Gliner vd.,
2000; Ozhatay ve Kiiltiir, 2006; Yildirimli, 2001). Diinyanin ekonomik &neme sahip familyalarindan birisi de
Brassicaceae’dir. Basta kiiltiirleri yapilan Brassica tiirleri olmak iizere birgok iiyesi sebze ve baharat olarak tiiketilir.

! Corresponding author / Haberlesmeden sorumlu yazar: Tel.: +903323238220; E-mail: esramartin@gmail.com
© 2008 All rightsreserved / Tiim haklar1 saklidir BioDiCon. 159-0910


http://www.biodicon.com/�
mailto:esramartin@gmail.com�

Biological Diversity and Conservation —4/ 1 (2011) 199

Lahana, karalahana, karnabahar, tere gibi bitkiler Brassicaceae familyasinin besin kaynagi olarak kullanilan iiyeleri
arasinda sayilabilir. Matthiola R.Br., Cheiranthus cheiri L., Iberis L., Malcolmia R.Br., Hesperis L. gibi Brassicaceae
tiirleri evlerde, park ve bahgelerde siis bitkisi olarak kullanilirlar.

Avrupa, Asya ve Afrika’da yayilis gosteren Matthiola R.Br. (Brassicaceae) cinsi diinyada yaklasik 50 tiirle
temsil edilir. Matthiola cinsinin genetik farklilasma merkezi Iran-Turan fitocografik bolgelesi ve Tiirkiye kabul edilir
(Jaén-Molina vd., 2009). Bu cins tlkemizde on iki takson ile temsil edilir. Bu taksonlardan Matthiola montana, M.
anchoniifolia, M. trojana ve M. longipetala subsp. pumilio lkemiz icin endemiktir (Al-Shehbaz vd., 2006; Cullen,
1965; Dirmenci vd., 2006; Heywood, 1993).

Matthiola cinsi lizerine yapilan karyolojik aragtirmalar bu cinsin somatik kromozom sayisinin 2n=10, 12 ve 14
oldugunu gostermistir (Tablo 1). Sitogenetik ¢aligmalar sonucunda Matthiola livida (Del.) DC. turiniin kromozom
sayisimin 2n=10, M. fruticulosa (L.) Maire subsp. fruticulosa, M. fruticulosa subsp. perennis (Conti) Ball., M.
fruticulosa subsp. valesiaca (L.) Maire, M. parviflora (Schousb.) R.Br., M. longipetala (Vent.) DC., M. bolleana Webb
ex Christ., M. odoratissima (Pall.) R.Br. ve M. trojana T.Dirmenci, F.Satil & G.Tiimen taksonlarmin kromozom
sayisinin 2n=12 ve M. incana (L.) R.Br., M. sinuata (L.) R.Br., M. tricuspidata (L.) R.Br. ve M. arabica Boiss.
tiirlerinde ise kromozom sayisinin 2n=14 oldugu rapor edilmistir (Canzobre ve Castroviejo, 1993; Dahlgren vd., 1971;
Darlintong ve Wylie, 1955; Izuzquiza, 1989; Martin vd., 2007a; 2007b; Polatschek, 1983; S&nchez vd., 2004; Soliman,
2002; Soliman ve Parker, 1986).

Bu ¢alismada, Matthiola montana (Uludag Sebboyu) tiiriiniin kromozom say1 ve morfolojisi ilk kez tespit
edilmistir.

2. Materyal veydntem

Bu ¢aligmada kullanilan Matthiola montana tiiriine ait 6rnekler 2007 yilinda Uludag’dan toplanmustir.
Matthiola montana tiiriiniin lokalitesi soyledir;, — A2 Bursa: Uludag, Zirve tepenin giineyi, alpin kusak, taslik ve
kayalik alanlar, 2000-2300 m, 06.09.2007, EA 4782 (Sekil 1).

Matthiola montana tiiriiniin kromozom say1 ve morfolojisinin belirlenebilmesi i¢in araziden toplanan tohumlar
laboratuvar ortaminda petri kutularinda ¢imlendirildi. Cimlenen ve yeterli uzunluga ulasan kok uclart kesilerek, ilk
islem igin o -monobromonaftaline konuldu ve 16 saat 4 °C’de bekletildi. Daha sonra kok uglar1 3:1 absolii alkol :
glasiyal asetik asit karisiminda tespit edildi. Tespit islemi sonrasinda %70’lik alkolde 4 °C’de buzdolabinda depolandi.
Buzdolabindan ¢ikarilarak kok uglari, 1IN HCI’de oda sicakliginda 12 dakika hidroliz edildi. Kok uglart %2’lik aseto-
orsein boyasi ile iki saat boyandi. Boyanan kok uglarin, %45°lik asetik asit ile ezme yayma preparatlar1 hazirlandi.
Hazirlanan preparatlar, sivi azot i¢erisinde dondurulduktan sonra, oda sicakliginda kurutularak Depex kapatma ortami
ile devamli duruma getirildi ve tiire ait karyotip analizi bilgisayar ortaminda Bs200Pro Goriintii Analiz Sistemi araciligi
ile yapildi.

Sekil 1. Matthiola montana tiiriiniin Tiirkiye’de yayilist
3. Bulgular
3.1. Tribus Matthioleae
Tiiyler basit veya catalli. Sepaller dik. Filamentlerde ¢ikint1 yok. Meyva silikuva. Radikula akumbent.
3.2. Matthiola montana Boiss. (Sekil 2) (Uludag Sebboyu)

Cok yillik otsu. Govde kuvvetli, en fazla meyveli donemde 17 cm uzunlugunda. Alt yapraklar ¢cok dar ters
yumurtamst, beyaz tliylii veya hemen hemen tiiysiiz. Sepaller 7-8 mm. Petaller kahverengimsiden sariya kadar degisir,
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en fazla 16 mm uzunlugunda. Meyve dik, darims: dikdortgen, yassilagmis, en fazla 13 cm uzunlugunda. Stigma
boynuzsuz. Cigeklenme 7-8. aylar. Tash egimli yerlerde yetisir. 1500 m yiikseltiye kadar olan alanlarda yayilis gosterir.

Sekil 2. Matthiola montana

3.3. Karyotip Analiz

Matthiola montana tiiriiniin kromozom sayis1 ve kromozom morfolojisi ilk kez bu ¢alisma ile tespit edilmistir.
Kromozom sayisi 2n=12 (Sekil 3) olarak belirlenmistir. Toplam kromozom uzunlugunun 1.85-4.25 um arasinda oldugu
gozlenmistir. Haploid kromozom boy uzunlugu 17.29um olarak tespit edilmstir. Bu tiiriin idiyogram1 ve karyogrami
cizilmistir (Sekil 4, Sekil 5). M. montana tiiriinden elde ettigimiz karyolojik veriler Tiirkiye’de dogal olarak yayilis
gOsteren M. odoratissima ve M. trojana tirlerinin karyolojik verileri ile uyum gostermektedir (Martin vd., 2007a;
2007b). Her U¢ Matthiola tiiriiniin somatik kromozom sayisi 2n=12 olarak rapor edilmis ve karyotip formiillerinin
(4m+2sm) ayni oldugu gbzlenmistir. Fakat bu tiirlerin toplam kromozom boy uzunluklarmin ve haploid kromozom boy
uzunluklarmin farkli oldugu gézlenmistir.

M. odoratissima tiiriiniin toplam kromozom boy uzunluklari 2.85-6.06 um, M. montana tiriinde ise 1.85-4.25
pm olarak 6l¢iilmiistiir. M. montana’nin toplam kromozom boy 6lgiimleri M. odoratissima tiriiniin 6l¢limlerinden
farklilik gostermektedir. M. montana’da toplam haploid kromozom boy uzunlugu 17.29m olup, M. odoratissima
(25.10 pm) tirline gore daha kucuktir. M. trojana tiiriiniin toplam kromozom boylar1 2.44-4.27 pm arasinda iken, M.
montana tlrinde 1.85-4.25 um olarak Slgiilmiistiir. M. montana’nin toplam kromozom boy 6l¢iimleri M. trojana ile
ortismemektedir. Ayni zamanda M. montana’da toplam haploid kromozom boy uzunlugu 1{®9 olup, M.
odoratissima (20.59 um) tirine oranla kiglktir. Matthiola bolleana tiiriiniin kromozom sayis1 2n=12 olarak rapor
edilmistir (Ardévol-Gonzales vd., 1993). Bu tiiriin kromozom sayis1 M. montana tiri ile uyum gdstermektedir.
Brassicaceae familyasinda yer alan Matthiola, Erucaria, Cakile ve Eremobium cinsleri lizerine yapilan karyolojik bir
caligma da Matthiola arabica tiiriiniin kromozom sayis1 2n=14, M. livida tiiriiniin kromozom sayis1 2n=10, 12 ve M.
longipetala tirliinde 2n=12 olarak rapor edilmistir (Soliman, 2002).

Somatik kromozom sayisinin rapor edildigi farkli cinslere ait taksonlar bulunmaktadir (Madadi vd., 2009;
Duran vd., 2010; Kandemir, 2010). Bu kaynaklarda ¢esitli familyalarda yer alan taksonlarn kromozom say1 ve
morfolojilerinin farkli oldugu bildirilmistir. Sitogenetik yonden incelenen taksonlar, 6zellikle revizyon caligmalarina
katkida bulunmasi yoniinden 6nem arz etmektedir. Bitki Sistematiginin gliniimiizde disiplinler arasi g¢alismalara
yonelmesi, sistematik agidan tekrar gozden gecirilen taksonlarin saglikli bir sekilde incelendigini ifade etmektedir.
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Caligmamizda elde ettigimiz bu karyolojik sonuglarda ileride Matthiola cinsine ait yapilacak revizyon ¢aligmalarina 11k
tutacagi kanaatindeyiz.

Tablo 1. Matthiola cinsi iizerine yapilan karyolojik aragtirmalar

Takson adi Kromozom sayis1 Kaynak
M. afghanica 2n=12 Khosravi ve Maassoumi, 1377
M. alyssifolia 2n=14 Khosravi ve Maassoumi,1377
M. arabica 2n=14 Soliman, 2002
M. bolleana 2n=12 Sanchez vd., 2004
M. chorassanica 2n=12 Tutin vd., 1964
M. fruticulosa ssp. fruticulosa 2n=12,24 Tutin vd., 1964
M. fruticulosa ssp. perennis 2n=12 Tutin vd., 1964
M. fruticulosa ssp. valesiaca 2n=12,24 Tutin vd., 1964
M. incana ssp. incana 2n=14 Tutin vd., 1964
M. livida 2n=10,12 Soliman, 2002
M. longipetala 2n=12 Soliman, 2002
M. odorotissima 2n=12, 14 Martin vd. 2007 a, Tutin vd., 1964
M. ovatifolia 2n=12 Ghaffari, 2008
M. parviflora 2n=14,12 Tutin vd., 1964
M. sinuata 2n=28 Tutin vd., 1964
M. tricuspidata 2n=14 Tutin vd., 1964
M. trojana 2n=12 Martin vd., 2007b
W
L5

Sekil 3. Matthiola montana tiiriiniin metafaz kromozomlari. Olgek 5 um
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Sekil 5. Matthiola montana tiiriintin karyogrami
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