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Research article/Arastirma makalesi

Time dependent cytotoxic role of Homalothecium sericeum extracts on glioma
Pinar OZTOPCU-VATAN “, Selda KABADERE?, Ruhi UYAR?, Filiz SAVAROGLU?, Gokhan KUS®

! Eskisehir Osmangazi University, ‘Faculty of Arts and Sciences, Department of Biology, Eskisehir, Turkey.
2 Eskisehir Osmangazi University, Faculty of Medicine, Department of Physiology, Eskisehir, Turkey.
¥ Eskisehir Osmangazi University, Graduate School of Medical Science, Eskisehir, Turkey.

Abstract

Bryophytes have been used as medicinal plants for more than 400 years in China, Europe and North America.
There is also evidence confirming the antibiotic and anticancer activity of Bryophytes against, prokaryotes, fungi and
different cancer cells. The purpose of the current study was to investigate cytotoxic property of Homalothecium
sericeumn (hedw.) schimp., which is a bryophyte, extracts on rat glioma (C6) cells for 48 hrs, in vitro. We first collected
two different (acetone and A) extracts from H. sericeum by two different extraction processes. C6 cells were seeded in
96 well plates (2x10* cells/well) and incubated for 24 hrs. Following this incubation period, the medium was replaced
with only medium (control) or medium with extracts at concentrations of 0.17, 1.7, 17, 85 or 170 pg/mL for 48 hrs.
Cytotoxicity was determined by using 3-(4,5-dimethylthiazol-2yl)- 2,5-diphenyltetrazolium bromide (MTT)
colorimetric assay. Acetone extract of H. sericeumat 0.17, 1.7 and 17 pg/mL concentrations did not change the survival
rate of C6, but 85 and 170 pg/mL inhibited about 16 % and 36 % after 48 hr (p<0.001), respectively. Extract A at
concentration of 0.17 pg/mL did not also affect C6 viability, but 1.7, 17 (p<0.01), 85 and 170 (p<0.001) pg/mL
decreased C6 cell viability by 6, 8, 24 and 33 % for 48 hr, respectively. Acetone and A extracts of H. sericeum showed
a moderate but similar dose dependent cytotoxicity on C6. Further studies are needed to clarify the content of these
extracts.

Key words: Homalothecium sericeum, Bryophyta, Glioma, MTT, Cytotoxicity

*

Homal othecium sericeum 6zutlerinin zamana bagh olarak glioma hiicrelerinin ¢ogalmasi iizerindeki etkileri

Ozet

Bryofitler 400 yildan fazla bir siiredir Cin, Avrupa ve Kuzey Amerika’da bitkisel ilag olarak kullanilmaktadir.
Bryofitlerin prokaryot, mantar turleri Gzerinde antibiyotik ve farkli kanser hiicreleri iizerinde antikanser etkinlik
gosterdigi konusunda veriler bulunmaktadir. Bu ¢alismanim amaci, bir Bryofit olan Homal othecium sericeum’un sigan
glioma (C6) hiicreleri iizerinde 48 saatlik sitotoksik etkinligini arastirmaktir. ilk olarak, iki farkli éziit elde etme
yéntemiyle aseton ve A oziitlerini elde ettik. C6 hiicreleri 96 kuyucuklu kiiltiir kaplarina ekilerek (2x10° hiicre/kuyucuk)
24 saat inkiibe edildi. Inkiibasyon siiresinin ardindan kuyucuklara oziitlerin 0.17, 1.7, 17, 85 ve 170 pg/mL
konsantrasyonlar1 eklenerek 48 saat muamele edildi. Sitotoksisite, MTT [3-(4,5-dimetiltiazol-2yl)- 2,5-
difeniltetrazolyum bromid] yoéntemi ile belirlendi. 48 saat sonunda aseton Ozltunin 0.17, 1.7 ve 17 pg/mL
konsantrasyonlar1 C6 hiicre canliligini degistirmezken, 85 ve 170 pug/mL konsantrasyonlar1 hiicre canliligmni sirasi ile
%16 ve %36 oraninda azaltt1 (p<0.001). A oziitliniin 0.17 ug/mL konsantrasyonu hiicre canliligim 48 saat sonunda
degistirmezken, 1.7, 17 (p<0.01), 85 and 170 (p<0.001) pg/mL konsantrasyonlari sirast ile % 6, 8, 24 ve 33 oraninda
azaltmistir. H. sericeum’un aseton ve A oOziitii glioma hiicreleri ilizerinde orta ve benzer bir sekilde doza bagimli
sitotoksik etki gostermistir. Bu 6ziitlerin igerigi hakkinda yapilacak daha kapsamli ¢alismalara ihtiya¢ duyulmaktadir.

Anahtar kelimeler: Homal othecium sericeum, Bryofit, Glioma, MTT, Sitotoksisite
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1. . Introduction

Glial tumors are the largest group of central nervous system tumors and glioblastoma multiforme (GBM) is the
most anaplastic type of gliomas. GBM is the most aggressive and difficult to treat between neoplasms arising from the
brain (Collet et al., 2011). The median survival of patients with glioblastoma is between 12 and 24 months (Salford et
al., 2002; Liu et al., 2011). Despite all the efforts of neurosurgeons, oncologists, radiotherapists, biologists and other
scientists, there has been almost no change in the prognosis of primary malignant brain tumors in last 30 years.
Therefore researchers try to find and improve more natural, much less dangerous, equally or more effective new drugs.

Bryophyta is a division of photosynthetic, chiefly terrestrial and nonvascular plants that includes the mosses,
liverworts, and hornworts (Matsuo and Sato, 1991). More than 22,000 members of the mosses (Bryophyta), represents
about 5.5% of plant species spreading throughout the world (Zinsmeister and Mues, 1987). Even though few reviews
concerning the biologically active chemical constituent of bryophytes have been published, (Zinsmeister and Mues,
1987; Zinsmeister et al., 1991; Asakawa, 2001) the chemistry of bryophytes has been neglected for a long time. The
reasons for this neglect are as follows: morphologically very small and difficult to collect in large amounts as pure
samples, identification is difficult, and considered to be nutritionally useless to humans. Meanwhile, studies on
Bryophytes are insufficient in Turkey and these studies are just focused on location and systematic botany (Ezer et al.,
2010). However, the bryophytes have been used as medicinal plants for more than 400 years in China, Europe and
North America to cure cuts, burns, external wounds, bacteriosis, pulmonary tuberculosis, neurasthenia, fractures,
convulsions, scalds, uropathy, pneumonia etc. (Basile et al., 1998; Asakawa, 2001; Singh et al., 2007)., Isoflavonoids,
flavonoids and biflavonoids content of bryophytes extracts have been reported to be possible chemical barriers against
microorganisms (Hahn et al., 1995; Basile et al., 1999). Terpenoids, phenolic and volatile constituents were also
investigated in some species of mosses (Zinsmeister and Mues, 1987; Saritas et al., 2001). There is evidence about the
antibiotic activity of bryophytes against fungi and prokaryotic cells (Singh et al., 2007; Sabovljevi¢ et al., 2006;
Savaroglu et al., 2011). Furthermore, our previous study indicated that extracts of Homalothecium sericeum (hedw.)
schimp. have both antimicrobial and cytotoxic activity on rat glioma (C6) cells for 24 hrs (Oztopcu-Vatan et al., 2011).

The purpose of the current study was to investigate the cytotoxic property of H. sericeum extracts on C6 cells
for 48 hrs. In addition, our aim is to determine whether this effect was time dependent.

2. . Material and method

2.1. Plant material

Plant material was collected from Sundiken Mountains (Eskisehir, Turkey), at a height of 1420 m, in May
2006, and identified in the Department of Biology of Eskisehir Osmangazi University. A voucher specimen was
deposited at the Herbarium of the department. We collected two different (acetone and A) extracts from H. sericeum by
two different extraction processes as described previously (Oztopcu-Vatan et al., 2011).

2.2. Cell culture and viability

All the chemicals were purchased from Sigma for glioma cell culture experiments. The cultures were
maintained in 75 cm? flasks, and incubated in Dulbecco’s Modified Eagle’s Medium (DMEM) with 10% fetal bovine
serum and 1% penicilin-streptomycin solution at 37 °C in a humidified atmosphere of 5% CO, and 95% air. When
confluence was achieved, the glioma cells were incubated with trypsin-EDTA (0.25%) solution for 5 min at 37 °C.
After the cells were dispersed, trypsin activity was inhibited by adding growth medium, and then the cells were
centrifuged at 1000 rpm for 5 min at 4 °C, and counted with a Coulter counter. Cell viability was accessed by trypan
blue dye exclusion and found to be higher than 98%.

The cells at exponential growth phase were seeded in 2x10* cells/well in 96 wells microtiter plates. 8 wells for
the control (included growth medium only) and 8 wells for each dose of extracts. Concentrations of 0.17, 1.7, 17, 85 or
170 pg/mL acetone and A extracts were added to the growth medium for 48 hr. All the test compounds were prepared
immediately prior to use and protected from light. Extracts was dissolved in dimethyl sulfoxide (DMSO). Further
dilutions were made at ratio of 1:10 in DMEM and the maximum concentration of DMSO was adjusted to be 0.01%.
This amount of DMSO had no effect on cell viability when used alone.

2.3. The anticancer activity

After 48 hrs., drug cytotoxicity was determined by using 3-(4,5-dimethylthiazol-2yl)- 2,5-diphenyltetrazolium
bromide (MTT) colorimetric assay (Mossmann, 1983). 25 uL MTT solution was added to the each well and incubated
for 4 hrs at 37°C. The MTT solution is converted into blue formazan by mitochondrial dehydrogenase activity of the
viable cells. The amount of formazan produced is proportional to the number of living cells (Abe and Matsuki, 2000).
After the medium was removed from the wells, 100 uL DMSO was added to each well and the crystal formazan
particles produced in viable cells was dissolved for 5 min at room temperature with a shaker. The absorbance of
formazan dye was read at 550 nm using a microplate reader (Bio-Tek Instruments), and cell survival percentages were

Pinar OZTOPCU-VATAN et al., Time dependent cytotoxic role of Homalothecium sericeum extracts on glioma
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calculated according to the following formula; absorbance of treated cells in each well x 100 / mean absorbance of
control cells. The dose response curves were calculated for extract C at the above-mentioned concentrations and
expressed as the mean percent fraction of control £ SEM.

All statistical analyses were performed using one-way analysis of variance (ANOVA) and followed by
Tukey’s multiple comparison tests. The results are the means of at least three independent assays and a p value less than
0.05 was considered to be significant.

3. Reasults

Acetone extract of H. sericeumat 0.17, 1.7 and 17 pg/mL concentrations did not change the survival rate of
C6, but inhibited at 85 and 170 pg/mL concentrations in 48 hrs, 16 % and 36 % (p<0.001) respectively, when compared
to the control. Extract A at concentration of 0.17 pg/mL did not also affect C6 viability, but 1.7, 17 (p<0.01), 85 and
170 (p<0.001) pg/mL decreased C6 cell viability in 48 hrs, 6,% 8%, 24% and 33 % respectively (Figure 1).

120
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80

—e— aseton extract
60 - Fkk

—8— extract A

C6 survival (%)
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$

20 -

C 0,17 1,7 17 85 170
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Figure 1. The effect of acetone and A extracts on C6 cell survival (C: control, **.p<0.01, ***: p<0.001).

4. Conclusionsand discussion

In the present study, extracts of acetone and A of H. sericeum showed a moderate but similar dose dependent
cytotoxicity on C6. Acetone extract of H. sericeum at 85 and 170 pg/mL inhibited about 16% and 36 % after 48 hrs.
The highest concentration of the extract A decreased C6 cell viability by 33 % for 48 hrs. Our previous study
demonstrated that acetone extract of H. sericeum of 170 pg/mL inhibited about 16 % , but the highest concentration of
extract A decreased C6 cell viability by 13 % in 24 hrs (Oztopcu-Vatan et al., 2011). When compared to our previous
results in 24 hrs, in this study growth inhibition rates in 48 hrs increased approximately by 20 % time dependently.
Similarly, Savaroglu et al. (2011) found that extract C of aquatic moss Fontinalis antipyretica at high doses, possess a
dose and time dependent anticancer activity against glioma cells. In support of our data, Krzaczkowski et al. (2009)
determined that some bryophytes extracts from different species leading to cytotoxic effects in human HelLa cancer
cells. In addition, lvanova et al (2007) demonstrated that Sanionin A and B, from the moss Sanionia georgico-uncinata,
have anti-proliferative action on human leukemia cells, mouse fibroblast cells, and human cervix carcinoma cells for 72
hrs. On the other hand, Yamada et al (2007) studied the cytotoxicity of fulvic acid (0.001-100 pg/ml) extracted from
Canadian Sphagnum peat on rat basophilic leukemia by MTT assay and found that only 100 pg/ml show decreasing
effect by 10 % after 48 hrs.

Further studies are needed to clarify the content of these extracts. The present results, indicate that H. sericeum
extracts may be new source of cytotoxic agents.
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Iran

Massoud RANJBAR !, Kazem NEGARESH *, Roya KARAMIAN*
! Department of Biology, Herbarium division, Bu-Ali SinaUniversity, P. O. Box 65175/4161, Hamedan, Iran

Abstract

Centaurea regia Boiss. subsp. javanroudense Ranjbar & Negaresh (Asteraceae) is described and illustrated
from Zagros mountain in W Iran as a new taxon. It is a distinct species among the other Iranian species belonging to
Centaurea sect. Cynaroides, which contains plants have often capitula solitary or synflorescences racemose, upper stem
leaf decurrent, involucre subglobose with pink or yellow flowers. The new taxon is closely related to C. regia Boiss,,
but differs by its stem indumentums (hirsute articulate vs. arachnoid tomentose), median stem leaf shape (oblong or
dliptic vs. broadly lanceolate or oblong), and outer appendage shape (broadly cordate vs. ovate).

Key words: Cynaroides, Centaurea regia subsp. javanrousense, Iran
1. Introduction

Centaurea L. sl. is one of the largest genera of the family Asteraceae. It is ataxonomically difficult genus and
depending on the classification adopted comprises between 400 and 700 species (Boissier, 1875; Wagenitz, 1975;
Dittrich, 1977; Bremer, 1994; Wagenitz and Hellwig, 1996). The taxonomic complexity of Centaurea, especially in the
Near East, has stimulated in much recent research (Wagenitz, 1983; Kaya, 1986; Kaya, 1987; Hellwig, 1994; Kaya et
al., 1996; Wagenitz and Hellwig, 1997; Wagenitz et al., 1998; Tirkoglu et al., 2003). Cytological data, in particular,
which are till inadequate for the Centaurea species of the Near East, should be considered to resolve taxonomic limits.
Because of Centaurea s.l. is considered as a taxonomically unnatural group, recent approaches have separated this taxon
into more natural genera, namely Centaurea s. str., Cyanus Mill., Psephellus Cass. and Rhaponticoides Vaill. (Wagenitz
and Hellwig, 2000; Greuter, 20033, 2003b). It is mainly distributed in Europe, Mediterranean region, and SW Asia,
with introductions in other more or less distant region. It is also one of the largest genera of the family Asteraceae in
Iran. In Flora Iranica, the genus is represented by 70 species in Iran, of which 32 are endemic (Wagenitz, 1980).
Recently, 3 species and 2 records have been added to the genus in Iran (Mozaffarian, 1991; Mozaffarian, 1992;
Mozaffarian, 2006; Mozaffarian, 2010; Ghahreman and Attar, 2000).

2. Materials and methods

During our field excursions in Iran, we collected some specimens belonging to the genus Centaurea and aso
the closaly related generafrom Taze Abad around Kermanshah Province, W Iran both in flowering and fruiting phases,
from 2007 to 2011. In addition, several sheets were examined from the herbaria BASU, B, G and W. The collected
Centaurea specimens were identified according to the Flora Iranica (Wagenitz, 1980). Two populations of a taxon that
showed some important morphological differences with C. regia are described and illustrated as a new taxon from W
Iran.

) Corresponding author / Haberlesmeden sorumlu yazar: Tel.: 0098-811-8271541; Fax.: 0098-811-8381172; E-mail: ranjbar @basu.ac.ir
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3. Resaults and discussion

3. 1. Description of new subspecies

Centaurea regia subsp. javanroudense Ranjbar & Negaresh, subsp. nova. (Figure 1)

Differt ab Centaurea regia Boiss. Caulis in parte inferiore articulatis loose hirsutus (nec arachano-tomentosa),
folia caulina media oblonga vel dliptica (nec late lanceolata vel oblonga), appendices exteriores late cordato,
decurrentia, (nec ovato, non decurrentia), ciliis utrinque 4 — 22 (nec 10 — 17), Achaenia 5.7 — 6 mm (nec ad 9 mm)
longa distinguitur.

Type: Iran, Prov. Kermanshah, Javanroud to Taze Abad, 1350 m, 7. 5. 2008, Ranjbar & Negaresh 16105
(BASU)

Biennial with thick fleshy taproot, remains of stems and leaf bases of the previous year present. Stem erect,
often branched from median or upper part, striate, up to 60 cm tall, above part glabrescent, below covered with loosdly
hirsute-articulate hairs, up to 2 mm long, somewhat heteromorphic in length, and glandular hairs. Leaves rigid, papery
(on drying), covered with loosdly hirsute-articulate hairs, densely on veins, and glandular hairs, margin scabrous. Basal
leaves unknown. Lower stem leaves simple, broadly lanceolate, 21.8 — 23.5 x 7.7 — 8.5 cm, acute at the apex, entire,
rarely slightly dentate, petiole up to 12.5 cm long. Median stem leaves sessile, oblong, or dliptic, 14.4 —17.2 x 6.3 —
7.3 cm, acute at the apex, entire, decurrent, up to 40 mm long. Upper stem leaves increasingly smaller, sessile,
lanceolate, oblong, 1.7 — 10.6 x 0.25 — 5 cm, acuminate at the apex, sometimes mucronate, entire, narrowly decurrent,
some of the leaves not decurrent. Capitula on each branch solitary, peduncles up to 16 cm long, sometimes with bracts
similar to phyllaries (with large appendages). Involucres subglobose, 38 — 50 x 47 — 60 mm. Phyllaries multiseriate,
grayish, imbricate, coriaceus-scarious, pubescent. Outer phyllaries ovate, 3 — 4 x 3.5 — 6.5 mm; appendage broadly
cordate, 6.3 — 11 x 10.5 — 19 mm (included cilia and spines), white or straw-coloured to brownish, moderately
imbricate, decurrent. Median phyllaries broadly oblong, 6.2 — 12.2 x 7.5 — 10 mm; appendage broadly ovate to ovate,
13 — 17 x 22 — 24 mm (included cilia and spines), brownish, or purple, moderately imbricate, not decurrent. Inner
phyllaries oblong to narrowly oblong, 17.2 — 30 x 5 — 10 mm; appendage triangular, 6.6 — 14.2 x 4.5 — 17.2 mm
(included cilia and spines), brownish, or purple, not decurrent. Appendages totally concealing basal part of phyllaries,
chartaceous, some of the appendages are striate brown; cilia white or straw-colored to brownish, narrowly triangular,
numerous, 4 — 22 on each side, 1 — 7.5 mm long, dightly scabrous; spines narrowly triangular, 1.8 — 8 (-10) mm long,
dightly longer than the closet cilia or + equal. Flowers pink lilac, central florets hermaphroditic, ca. 51 mm long, 5
lobed, lobes 9 mm long; peripheral florets staminodes, dightly radiant, ca. 45 mm long, 5 lobed, limb Iobe narrowly
lanceolate to linear, lobes 12.5 — 13 mm long. Achenes ovate, 5.7 — 6 mm long, 2.9 — 3.1 mm wide, smooth and shiny,
yellow, rounded at the apex, glabrescent, hilum up to 0.8 mm long. Pappus persistent, double, plumose, white; outer
pappus multiseriate, 10 — 10.7 mm long; inner pappus shorter, 2.2 — 3.3 mm long.

3. 2. Key of subspecies of C. regia:

la - Stem indumentums hirsute-articulate; median sem leaves oblong or dliptic; outer appendage broadly cordate and

TECUITENL. ...ttt e e e e b e b e e b e e et e et se e s s e enen subsp. javanroudense
1b - Stem indumentums arachnoi d-tomentose; median stem leaves broadly lanceolate or ablong; outer appendage ovate
o 00 /= B = 2
2a - Terminal spine of median phyllaries (8-) 9 — 14 mm long; median appendage white or straw—coloured rarely

O NI SN, e e subsp. regia

2b - Terminal spine of median phyllaries (3-) 4 — 8 mm long; median appendage brownish......... subsp. cynarocephala

3. 3. Examined specimens
Known only from the type material.

3. 4. Etymology
The specific epithet refers to Javanroud in Kermanshah Province, where the new taxon is found.

3. 5. Taxonomic remarks, ecology and distribution

C.entaurea regia Boiss. subsp. javanroudense is arare endemic to W Iran and known only from the dry-steppe
zone of the submountainous regions around Tazeh Abad in Kermanshah Province (Figure 2). It may still grow in on
clay soils, at 1200 — 1350 m elevations. C. regia subsp. javanroudenseis closdly related to C. regia Boiss. (Adan et dl.,
2011) especially because of similar shape of the habit, size and number of capitule (Figure 3). However, the new taxon
differs from it by having some characters (Table 1 and figure 4) such as stem indementums (vs. arachnoid-tomentose),
median stem leaves oblong or dliptic (vs. broadly lanceolate or oblong), outer appendage broadly cordate and decurrent
(vs. ovate and not decurrent), inner appendage brownish or purple (vs. brownish), cilianumber on each side 4 — 22 (vs.
10-17), achenes 5.7 —6 mm long (vs. up to 9 mm).

Massoud RANJBAR et al., Centaurea regia subsp. javanroudense, a new subspecies of Centaurea sect. Cynaroides (Asteraceae), fromflora of Iran
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Figure 1. C.entaurea regid Boiss. subsp. javanroudanse. (A) habit, (B) outer phyllary with decurrent, (C-D) median phyllaries,
(E) inner phyllary, (F) achenes with pappus, (G) peripheral floret, (H) centrd floret, scale bar: A = 2 cm; drawn after the type
collection; photograph provided by Ranjbar & Negaresh

Table 1. Diagnostic morphological characters of subsp. javanroudense, subsp. regia and subsp. cynarocephala

subsp. javanroudense  subsp. Regia subsp. cynarocephala
Stem indumentums hirsute-articulate arachnoid-tomentose arachnoid-tomentose
Median stem leaf shape oblong or élliptic broadly lanceolate or broadly lanceolate or oblong
oblong
Outer appendage shape broadly cordate ovate ovate
M edian appendage col our brownish or purple white or straw-coloured  brownish
rarely brownish
Cilianumber on each side 4-22 10-17 10-17
Median phyllary spine length (mm) 3-6 8)9-14 (34-8

Figure 2. Digribution of C.entaurea regia Boiss. subsp. javavroudensein Iran

Massoud RANJBAR et al., Centaurea regia subsp. javanroudense, a new subspecies of Centaurea sect. Cynaroides (Asteraceae), fromflora of Iran
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Figure 3. Centaurea regia (Kotschy 371); photograph provided by the G
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Figure 4. (A) close up of capitule of C. regia, (B) close up of capitule of C. regia subsp. javanroudanse, (C)
indumentums of stem of C. regia, (D) indumentums of stem of C. regia subsp. javanroudanse. (A-B) Scale bar = 2 cm).
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Abstract

Annually growing 11 taxa of Gypsophila L. genus in Turkey is the material of this study. These are G.
heteropoda Freyn & Sint., G. parva Barkoudah, G. elegans M. Bieb., G. bitlisensis Barkoudah, G. viscosa Murray, G.
antari Post & Beauverd G. muralisL., G. tubulosa (Jaub. & Spach) Boaiss., G. confertifolia Hub.-Mor. and G. pilosa
Hudson. Habitat properties were tried to determined and phenological observations were performed in 80 different
localities. Characterigtics of natural habitats, horizantal and vertical digtributions, main rocks, biotic potentials, neigbor
speciesin the same habitats, the elavation of the habitats and phenological properties of the taxa were investigated.

The soils characters of the taxa are generaly loamy, unsalty and softly alkaline. Thay have the lime with
different ratios (from less to much more) and have very less amount of phosphorus. Their potasium amount is generally
more and the amounts of nitrogen and organic matter are in medium classes. The taxa have vertical distribution from
100 m to 2800 m. A lot of them are the members of Irano-Turanian phytogeographic elements according to horizontal
distribution. Because of their distribution in Turkey, they are dominant in Middle, East and South-East Anatolia. The
least distribution is seen in Euro-Siberian region. So Black-Sea region is the poorest region related with the taxa. G.
pilosa is a foreign herb in every condition. The others grow in natural or semi-natural areas. pH values of the soils
changes from 5,97 to 8,21. G. muralisis grown in the smallest pH and G. antari is grown in the biggest pH.

Seed germination and vegetative development are seen in Marc-June. Formation of the buds and the flowers
are occured in April-Jully. Development and maturation of the seed is complited in May-August and they distribute in
Jully-September. Wind, water and gravity are the most effective factors for the seed distribution.

Key wor ds: Gypsophila, Habitat, Phenology, Ecology, Turkey

*

Turkiye nin tek yillik Gypsophila L. (Caryophyllaceae) taksonlarinin habitat 6zellikleri

Ozet

Tiirkiye’de yetisen Gypsophila cinsinin tek yillik 11 taksonu bu ¢aligmanin materyalini olusturmaktadir. Bu
taksonlar G. heteropoda Freyn & Sint., G. parva Barkoudah, G. elegans M. Bieb., G. hitlisensis Barkoudah, G. viscosa
Murray, G. antari Post & Beauverd G. muralisL., G. tubulosa (Jaub. & Spach) Baiss., G. confertifolia Hub.-Mor., G.
pilosa Hudson’dir. Bitki 6rneklerin toplandigi 80 farkli lokalitede habitat 6zellikleri belirlenmeye ¢aligilmig ve fenolojik
ozellikleri ile ilgili gdzlemlerde bulunulmustur. Bitkilerin dogal ortamlarmna ait 6zellikleri, dikey yayilislari, ana kaya,
biyotik potansiyelleri, ayn1 ortamda yaygin olarak bulunan komsu tiirleri, arazinin egimi gibi ortam faktorleri ve
taksonlarin fenolojik 6zellikleri belirlenmistir.

Tirkiye'nin tek yillik Gypsophila taksonlarinmn yetistigi topraklar genellikle tinli, tuzsuz ve hafif alkali
karakterlidir. Degisik oranlarda (azdan g¢ok fazlaya kadar) kirecli ve ¢ok az fosforludurlar. Potasyum miktarlari
genellikle fazla, azot ve organik madde miktarlar1 orta smiflardadir. Taksonlar 100-2800 m rakimlar arasinda dikey
yayilis gostermektedir. Yatay yayilis bakimmndan tiirlerinin ¢cogu Iran-Turan fitocografya bolgesi elementidir. Buna
bagl olarak Tiirkiye’de I¢, Dogu ve Giineydogu Anadolu bélgelerinde yayilislar1 ve populasyonlar1 daha fazladir. En az
yayilis Avrupa-Sibirya fitocografik bolgesindedir. Dolayisiyla Karadeniz bolgesi ilgili taksonlar agisindan en fakir
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bolgedir. G. pilosa her ortamda bir yabanci ottur. Digerleri dogal ya da yaridogal alanlarda yetismektedir. Taksonlarin
yetistigi topraklarm pH degerleri 5,97-8,21 arasinda degigmekte, en diigiik pH’ta G. muralis tird, en yiksek pH'taise
G. antari tiirii yetismektedir.

Tiirlerin tohum ¢imlenmesi ve fide gelisimi Mart-Haziran, tomurcuk ve ¢igek olusumu Nisan-Temmuz, tohum
baglama Mayis-Agustos ve tohum dagilimi Haziran-Eyliil aylarinda olmaktadir. Tohum yayilmasinda en etkili faktorler
riizgar, su ve yercekimi’ dir.

Anahtar kelimeler: Gypsophila, Habitat, Fenoloji, Ekolgji, Tlrkiye
1. Giris

Tirkiye de Caryophyllaceae familyasinin 35 cinsi bulunmaktadir. 52 tiire ait 55 taksonu dogal olarak yetisen
Gypsophila, familyanin Tiirkiye’deki Uglincii biiyiik cinsidir. Bu taksonlarin ¢ogu endemik ve dar yayilishdir.
Tirkiye’de yetisen tiirlerin 33’1 (% 63) endemiktir. Bunlarin pek ¢ogu tip toplamadan bilinir ve bir kismi da relikt
endemiktir. Cins Tiirkiye’nin dénemli bir bitkisel ¢esitlilik kaynagidir (Korkmaz ve ark. 2010). Cins, gen merkezinin
Tiirkiye olusu, endemizm oranimin yiiksekligi, tiir sayisinin ¢oklugu ve ekonomik 6neminin fazla olmasindan dolay1
6nemli flora elemanlarimizdandir. Gypsophila taksonlar1 Tiirkiye’de genel olarak Coven, Cogen, Helvakokii, Sabunotu
gibi adlarla bilinir. Cinsin ekonomik ©nemi toprak altt kistmlarinda biriktirdigi saponin glikozitinden
kaynaklanmaktadir. Saponin temizlik ve gida basta olmak iizere pek ¢ok sanayi dalinda kullanilmaktadir (Korkmaz ve
Ozgdik, 2011a; b).

Gypsophila tiirlerinin gogu Iran-Turan fitocografya bélgesi elementidir. Buna bagl olarak Tiirkiye’nin Orta,
Dogu ve Giineydogu Anadolu bolgelerinde yayilislar1 ve populasyonlari daha fazladir. En az yayilis Avrupa-Sibirya
bolgesindedir. Dolayistyla Karadeniz bolgesi ilgili taksonlar agisindan en fakir bélgedir (Korkmaz ve Ozgelik, 2011a).

Gypsophila tiirlerinin en ¢ok yayilis gosterdigi habitatlar i¢ Anadolu’nun jipsli alanlar1 olup bu jipsli alanlarm
tamaminin bitki Ortiisiinii step bitki tiirleri olusturmaktadir. Bu alan Anadolu Platosu'nun kurak ve yarikurak bolgelerini
icerir. Alanin dogusunu "Anadolu Diagonali" olusturur. Endemizm orani (%30 gibi) oldukca yuksektir (Geven ve ark.,
2009; Hamzaoglu, 2006).

Tiirlerin tamam terofittir. Ancak G. bitlisenss ve G. elegans aylarca ¢igekli formda bulunabilir. G. antari, G.
viscosa, G. muralis ve G. confertifolia terofitlerin efemer grubu olarak nitelendirilebilir. Bir ortamda ¢ok sayida bitki
tirti birarada bulunabilir. Ancak tiim tiirler ortamdan esit olarak yararlanamazlar. Bir bitkinin genetik yapisi, hos
goriisii, rekabet giicii, alandaki yogunlugu, egemenligi, frekansi, alandaki dagilisi, sosyabilite gibi pek ¢ok ozellik
ortamdan yararlanmadaki basarisiy1 etkilemektedir.

Algitasi olarak bilinen jips (ingilizce’de Gypsum) genellikle kil, marn ve bazen de kalker tabakalari ile birlikte
bulunur. Jips birikimleri katkisiz jips halinde ¢ok nadiren bulunmaktadir. Bu kaya¢ hidratli kalsiyum siilfat
(CaS0,2H,0) bilesiminde olup renksiz veya beyaz, gri, sari, pembe ve kirmizi renklidir. Tadi acidir. Kiigiik
kristallerden meydana gelen kayag esasen anhidrit (CaSO,) olup bir miktar su alirsa algitagi halini alir. Jips deniz ve
tuzlu gol sularmin buharlagmasi sonucu olusan bir mineral adidir. Bu buharlasma sonucu olusan jips (Anhidrit) NaCl
(Sodyum Kloriir) ve KCI (Potasyum Kloriir) ile birlikte bulunur. Sertlik derecesi 2 olan jipsin 6zgiil agirligi 2.30 dur.
Sivas, Cankiri, Corum, Ankara, Eskisehir, Nigde ve Erzincan g¢evresindeki jipsli araziler tersiyer denizlerinin korfez ve
lagiinler seklinde sokuldugu yerlerde olusmustur. Sivas civarinda halk jipse ‘‘Pur’’ demektedir. Jipsli topraklarin
icerdigi potasyum miktarlar1 orta ile yiiksek oranlar arasindadir. Diger mikro besin maddeleri hakkinda yeterli bilgi
yoktur. Jipsin genellikle bitkide sinirlayici kimyasal etkisi yoktur. Ayrica bitkiler igin toksik degildir. Ulkemizdeki jipsli
alanlar Sivas-Cankiri, Sivas-Erzincan ve Ankara-Eskisehir arasinda genis alanlar kaplamaktadir (Akpulat ve Celik,
2005).

Akdeniz kusagi iilkelerinden Tunus % 33.80, Suriye % 22.30, Misir % 10.10, Ispanya % 7.00 ve Tiirkiye %
0.50’lik (toplam 395000 hektar) jipsli alana sahiptir. Tiirkiye’deki jipsli alanlar diger iilkelere nazaran oldukga kiigiik
olusuna karsilik bu alanlarin en 6nemli endemik merkezleri olusu bu sahalarda yapilacak ¢aligmalarin 6nemini ortaya
koymaktadir. Jipsli alanlar sularin ¢ekilmesi ile olusmus alanlar olmasina karsin buralarda goriilen endemikler
genellikle kurak ve yar1 kurak bolgelerde goriilmektedir. Bu alanlarda genellikle tarim ve hayvancilik yapilmamasi
endemik taksonlar i¢in dogal bir koruma ortami olusturmaktadir (Akpulat ve Celik, 2005). Hafik ve Cevresi Jipsli
Topraklarin Floras1 (Hamzaoglu ve Aydogdu, 1993) ve Sivas ili Jipsli Alanlarin Florasi (Akpulat ve Celik, 2005) adli
calismalarda endemizm oranlarinin (% 25.30 ve % 35.70) oldukc¢a yiiksek bulunmasi bu alanlarin 6nemli endemik
alanlar1 oldugunu gdstermektedir. Erzincan, Sivas ve Ankara gilizergahi cinsin 6nemli yayilis alanlar1 arasindadir
((Korkmaz ve Ozgelik 2011a).

Bu galisma ile Tiirkiye’nin tek yillik Gypsophila taksonlarinnin, Huber-Morath, (1967), Davis, 1988 ve Glner
vd., 2000)’de ve diger literatiirlerde yer almayan veya oldukga yetersiz oldugu belirlenen habitat ve fenolojik dzellikleri
belirlenmeye calisilmistir. Boylelikle Gypsophila cinsine ve Tiirkiye’nin biyolojik zenginligine 6nemli bir katki
saglanmig olacaktir.
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2. Materyal veyontem

Bu calismanm materyali olarak Tirkiye’nin tek yillik Gypsophila taksonlart segilmistir. Materyaller
cogunlukla 1999-2004 yillar1 arasinda Tiirkiye genelinden farkli donemlerde her tiiriin yayilis gosterdigi kaydedilen ve
muhtemel tiim lokalitelerden ¢igeklenme ve tohum baglama gibi farkli donemlerde toplanmustir (Cizelge 1). Toplanan
bitki drneklerinin yetistikleri ortamin 6zelliklerini temsil etmesi esas almmmistir. Her populasyonun vegetatif gelisim
donemi, ¢igeklenme dénemi, lireme potansiyeli, hayat formu, Diinya’daki ve Tiirkiye’deki yayilisi, arazideki durumu,
arazinin egimi, yatay ve dikey yayilisi, biyotik potansiyeli, habitat 6zellikleri ve habitatin populasyonu etkileme
derecesi gibi 6zellikler belirlenmeye galigilmustir.

Her bir tiirtin yayilis gosterdigi alandan ¢igeklenme doneminde ozellikle bitkilerin yogun olarak yetistigi
habitatlardan toprak ornekleri alinmistir. Toprak ornekleri alinirken yiizeydeki bitki artiklarini ihtiva eden dokiintii
kism1 uzaklastirildiktan sonra 0-30 cm arasi derinlikten yaklasik 1 kg toprak alinarak polietilen torbalara konularak
laboratuvara getirilmis; sonra hava kurusu yapilan toprak ornekleri 2 mm’lik elekten gegirilerek analize hazir hale
getirilmigtir. Analizler Isparta Koy Hizmetleri II Miidiirliigii'niin Toprak Laboratuvarlarinda yapilmigtir. Analiz
islemlerinde birgok literatiirden (Black, 1965; Bouyoucos, 1955; Cireli vd. 1983; Caglar, 1949; Doll ve Lucas, 1973;
Hindistan ve Inceoglu, 1962; Kellog, 1952; Nehring, 1960; Tiiziiner, 1990; Ulgen ve Atesalp, 1972) yararlanilmus,
analiz sonuglarmin degerlendirilmesinde Tiiziiner (1990)’den istifade edilmistir. Caligilan tiirlerin dogal yayilis
alanlarindan alinan toprak érneklerinde % saturasyon (maksimum su tutma kapasitesi), toprak binyes (% Kum, % Mil
ve % Kil), toprak resksiyonu (pH), % kireg (% CaCOs), total tuz (%), organik madde (%), Azot (N), Fosfor (P),
Potasyum (K) miktarlar1 ve oranlar1 belirlenmistir.

Bitki drneklerine verilen kayit numaralarmdan 1200 ile 1800 arasindakiler M. Korkmaz, 8000 ve {izerindekiler
H. Ozgelik tarafindan toplanmustir (Tablo 1). Toplanan bitki 6rneklerinin tayinleri yapilmus, herbarium tekniklerine gore
kartonlara yapistirilmis, etiketlenmis ve degerli 6rnekler haline getirilerek GUL Herbaryumu’nda (Sileyman Demirel
Universitesi) muhafaza altina alinmstir. Metinde sik kullanilan kelimeler kolay anlasilacak sekilde kisaltilmistir.

3. Bulgular

Tablo 1'de populasyon dizeyinde verilen bilgiler Tablo 2'de taksonlara gore yeniden dizenlenerek
sadelestirilmistir. Taksonlarm yayilis alanlarinin belirlenmesinde gozlem ve bulgularimizin yanisira, bazi literatiirden
(Akpulat, 2003; Ataslar, 2000; Boissier, 1867; Davis 1967; 1988, Giner vd., 2000; Williams, 1989; Ozcdik ve
Ozgokee, 1996; 1999, Huber-Morath 1967) de istifade edilmistir.

Tablo 1. Gypsophila populasyonlarina ait arazi ¢alismalarinda elde edilen baz1 bilgiler
Table 1. Some informations of Gypsophila populations gained from field studies

Sira | Pop. | Lokalite Habitat Rakim Tarih Egim Takson
No. No. (m) (°)

1 1202 | A4: Cankiri-Ankara karayolu, Step 800 28.6.2002 15 G. viscosa
Cankiri ¢ikigt

2 1206 | B4: Ankara-Konyakarayolu, Ankara | Tarla kenar1 1100 29.6.2002 10 G. viscosa
cikigt

3 1214 | B4: Ankara-Konyakarayolu, Step 1000 29.6.2002 30 G. viscosa
Kulu'ya 65 km

4 1219 | B4: Konya, Cihanbeyli- Yunak arasi, | Step 1400 29.6.2002 20 G. viscosa
Yunak'al15 km

5 9218 | C3: Konya, Beyschir-Isparta Step 1300 07.7.2001 15 G. viscosa
karayolu 35. km Tiirbe civari

6 1203 | A4: Cankirni-Ankara karayolu, Step 800 28.6.2002 15 G. pilosa
Cankir ¢ikigt

7 1204 | B4: Ankara - Konya karayolu, Tarla kenart 1100 29.6.2002 10 G. pilosa
Ankara ¢ikist

8 1209 | B4: Konya, Cihanbeyli - Y unak Step 1200 29.6.2002 10 G. pilosa
arasl, Beylikova koyii’'ne 10 km

9 1212 | A4: Cankuri, Cankiri-An- kara Step 29.6.2002 20 G. pilosa
karayolu, Kalecik’ e 15 km

10 1213 | B4: Ankara, Ankara-Kon Tarla kenart 1000 29.6.2002 30 G. pilosa
yakarayolu, Kulu'ya 65 km,
Selametli kasabast civari

11 1218 | B4: Ankara-Konyakarayolu, Tarla kenart 1100 20.6.2002 20 pilosa
Karahamzal kasabas: civari,
Kulu'ya 20 km

12 | 1220 | B3: Eskisehir, Ankara-Sivrihisar Step 1300 29.6.2002 30 G. pilosa
karayolu, Sivrihisar'a40 km

13 1223 | C2: Mugla- Fethiye arast, Gocek Cam ormanti 300 13.7.2002 30 G. pilosa
gegidi
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14 | 1235 | C3: Denizli-Afyonkarahisar Step 900 30.7.2002 10 G. pilosa
karayolu 7. km
15 | 1249 | B2: Afyonkarahisar, Denizli - Yol kenar1 800 30.7.2002 10 G. pilosa
Afyonkarahisar karayolu 74. km,
Kaklik civari
16 1278 | B2: Manisa, Glre-Kula arasi, Yol kenar1 900 29.7.2002 45 G. pilosa
Ulucak-Boyali kdyleri kavsagi civari
17 | 1306 | A4: Kalecik-Cankir arast, Step 800 08.8.2002 30 G. pilosa
Cankirr’ya 10 km, Tren Istasyonu
civarl
18 | 1331 | B4: Ankara-Polatl karayolu, Step 900 07.8.2002 30 G. pilosa
Polatli’ya 20 km, Topgu Atis alam
19 9250 | B3: Afyonkarahisar, Aksehir, Sultan | Alpinik step 2000 5.10.2001 30 G. pilosa
Daglari, yiiksek kesimler
20 | 9909 | B3: Afyonkarahisar, Sivrihisar- Gol yatag: 1200 17.6.2002 10 G. pilosa
Eskisehir karayolu Giilgayir koyti
civarl
21 1221 | C2: Aydin, Bozdogan - Mugla Kayalik step 700 13.7.2002 20 G. tubulosa
karayolu 5. km
22 1273 | B2: Manisa, Glre - Kula arasi, Kayalik step 900 29.7.2002 45 G. tubulosa
Ulucak - Boyali kdyleri kavsagi
civarl
23 7998 | C5: Nigde, Pozant1 - Ulukisla Step 1300 25.7.1999 30 G. tubulosa
karayolu, Ali Hoca kdyiine 3 km
24 1222 | C2: izmir, Odemis - Kiraz karayolu | Cam ormani 1000 13.7.2002 20 G. tubulosa
5.km kayaliklar civari
25 1211 | B7: Erzincan, Refahiye - Sivas Jipdi tepeler 2000 29.6.2002 25 G. hitlisensis
karayolu 5.km
26 1215 | A9: Kars, Igdir - Kars karayolu, Alpinik step 2600 17.6.2002 30 G. hitlisensis,
Digor'a30 km, zirve elegans
27 1216 | A9: Kars, Igdir - Kars karayolu, Cayirhik 1750 20.6.2002 30 G. hitlisensis
Digor, Dag- pinar kasabasi civari
28 1217 | A9: Ardahan - Savsat arasi, Sahara Orman altt 1750 20.6.2002 20 G. hitlisensis
Milli Park:
29 | 1215- | A9: Kars, [gdir-Karskarayolu, Alpinik step 2600 17.6.2002 30 G. elegans
b Digor'a30 km
30 | 1236 | C2: Denizli-Babadag arasi, Tepe 1000 30.7.2002 20 G. tubulosa
Babadag’a 6 km yamaglari
31 1258 | B2: Manisa, Kula - Alasehir aras1 9. | Terkedilmis 1100 28.7.2002 15 G. tubulosa
km, Sehit Rasit Uzun Cesmesi civar1 | tarlalar
32 1308 | A4: Kalecik - Cankiri arasi, Cankirt’ | Step 700 8.8.2002 30 G. heterepoda
ya 10 km, istasyon civari
33 1309 | A4: Kalecik - Cankiri arast, Step 700 8.8.2002 30 parva
Cankirr’ya 10 km, istasyon civari
34 | 1329 | B4: Ankara- Polath karayolu, Step 900 7.8.2002 40 G. parva
Polatli’ya 20 km, Topgu Atis Alan
Tepe yamaglari
35 | 1334 | B6: Sivas, Hafik, Tav- sanl kéyii, Yol  kenari, 1400 9.8.2002 30 G. heterepoda var.
Ardusluk mevkii, jipsli tepeler kuytu yerler minutiflora
36 1335 | B6: Sivas, Hafik, Tavsanli koyii, Jipdi tepeler 1400 9.8.2002 30 G. heterepoda var.
Ardusluk mevkii, Tepe yamagla-r, heteropoda
37 1337 | B6: Sivas, Hafik, Tavsanli koyii, Kayalik 1300 9.8.2002 40 G. heterepoda var.
Tepdi mevkii minutiflora
38 1343 | A5: Corum, iskilip - Corum arasi, Jipdi 670 9.8.2002 15 parva
Corum'a47 km yamaclar
39 1344 | B6: Sivas, Sarkisla - Gemerek aras1 | Jipdi 1300 9.8.2002 20 G. heterepoda
yamaclar
40 1360 | B6: Sivas, Hafik yakinlar1, Tepe Jipdi tepeler 1200 9.8.2002 30 G. heterepoda
yamaci
41 | 8692- | A8: Trabzon, Caykara, Uzungdl Step 400 6.8.2000 G. hitlisensis
a | udtleri
42 | 8685 | A8: Trabzon, Caykara, Uzungol Step 400 6.8.2000 G. hitlisensis
Udtleri
43 | 8697 | A8: Trabzon, Caykara, Uzungol Step 400 6.8.2000 G. hitlisensis
Udtleri
44 | 8641 | A9: Kars, Kagizman Karakurt arasi, | Step 1500 5.8.2000 G. hitlisensis
54. km
45 1404 | C7: Sanhurfa, Akcakale, DSI Step 25.4.2003 G. antari
agaclandirma sahasi
46 1400 | C7: Sanlwrfa, Akgakale, Surug Step 25.4.2003 G. antari

yakinlari
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47 1408 | C2: Mugla, Fethiye, Uziimlii Maki agiklar 500 19.5.2003 20 G. confertifolia
kasabast
48 1413 | C2: Mugla, Koycegiz, Doviisbelen | Orman 400 19.5.2003 10 G. confertifolia
koyu agiklart
49 1421 | C2: Mugla, Kdycegiz Beyobast, Maki agiklar 500 19.5.2003 30 G. confertifolia
Supurgdik tepe mevkii
50 1441 | C2: Mugla-Fethiye aras1 Fethiye’ye | Dere yatagi 200 14.6.2003 30 G. confertifolia
20km
51 1444 | C2: Mugla - Fethiye arasi, Cam ormani 100 15.6.2003 15 G. confertifolia
Fethiye ye3 km
52 1447 | C4: Konya - Karapnar arasi 20. km | Step 1100 21.6.2003 10 G. viscosa
53 1448 | C4: Konya - Karapinar arasi 25 km | Step 1200 21.6.2003 15 G. viscosa
54 1451 | C5: Nigde, Eregli - Ulukisla arasi, Step 1150 21.6.2003 45 G. pilosa
Ulukisla yakinlar
55 1453 | Al: Tekirdag-Corlu-istanbul Tarla kenart 300 27.7.2004 10 G. muralis
karayolu, Onerler koyii yakinlari
56 | 1454 | Al: Tekirdag, Corlu, Meslek Y. Step 250 27.7.2004 10 G. muralis
Okulu civari
57 1455 | Al: Tekirdag - Kesan karayolu, DS | Step 200 28.7.2004 15 G. muralis
Sulama Goleti civari
58 1456 | Al: Tekirdag - Kesan arasi Step 200 28.7.2004 15 G. muralis
59 1459 | Al: Tekirdag - Kesan Karayolu, DST | Step 200 28.7.2004 15 G. muralis
Sulama Géleti civari
60 1488 | C3: Isparta, merkez Isikkent Yol kenar1 1100 10.8.2004 10 G. pilosa
mahallesi
61 1617 | B7: Erzincan, Erzincan-Refahiye sep 1500 21.6.2009 20 bitlisensis
arasl, 50. km
62 | 1625 | B7: Erzincan, Refahiye, Refahiye- step 1600 21.6.2009 30 G. bitlisensis
Imranli(Sivas) arasi, Refahiye gikisi
63 | 1626 | B7: Erzincan, Refahiye-Imranh arast | step 1400 21.6.2009 30 G. bitlisensis
20. km
64 | 1646 | B7: Sivas, Zara-Hafik arasi, Tecer Jipdi 1300 21.6.2009 20-30 G. pilosa
golii yakinlari yamaclar
65 | 1646 | B7: Sivas, Zara-Hafik arasi, Tecer Jipdi 1300 21.6.2009 20-30 G. viscosa
golii yakinlari yamaglar
66 1657 | B:6 Kayseri, Gemerek-Kayseri arasi, | Yol kenar1 1000 22.6.2009 10 G. pilosa
Kayseriye 40 km kala
67 1664 | B:5 Kayseri- Nevsehir karayolu, Meyilli jipdi 1150 22.6.2009 30 G. pilosa
Avanos a6 kmkala yamaclar
68 1665 | B:5 Nevsehir, Kayseri- Nevsehir Yol kenari, 1150 22.6.2009 30 G. viscosa
karayolu, meyilli  jipdi
Avanos a6 kmkala yamaclar
69 1668 | B:5 Nevsehir, Kayseri-Urgiip aras Yol kenar1 1100 22.6.2009 20 G. pilosa
60. km
70 1691 | B:3 Eskisehir,Sivrihisar-Polatl arsi, | Jipdi 900 26.6.2009 20-40 G. pilosa
Polatliya 40 km yamaclar
71 1694 | B:4 Ankara, Konya- Ankara Jipdi 950 27.6.2009 15-20 G. viscosa
karayolu, Golbasina 3 km kala yamaclar
72 1695 | B:4 Ankara, Konya- Ankara Jipdi 950 27.6.2009 15-20 G. pilosa
karayolu, Golbasina 3 km kala yamaclar
73 1698 | B:5 Kayseri, Develi-Kayseri arasi, Uziim  bagt 1200 27.6.2009 10 G. pilosa
incesu yakinlari, kenari
74 1700 | A:4 Cankiri: Kalecik-Cankiri arasi, | Yikanmig 1000 27.6.2009 20-30 G. viscosa
Cankirtya 30 km jipdi
yamaclar
75 1701 | A:4 Cankiri: Kalecik-Cankiri arasi, | Yikanmig 1000 27.6.2009 20-30 G. pilosa
Cankirtya 30 km jipdi
yamaclar
76 1722 | A:5 Corum, Cankiri Iskilip Yol kenar1 800 28.6.2009 10-30 G. pilosa
karayolu, 25. km
7 1724 | B7: Sivas, Susehri-Refahiye ars1 49. | Akintili 1200 28.6.2009 40-50 G. hitlisensis
km yamaclar
78 | 17391 | B7: Tunceli: Erzincan- Tunceli Yol kenarlari 1400 02.7.2009 30 G. elegans
741 | karayolu, Piliimiir girisi
79 | 1750 | B7: Tunceli,Tunceli-Ovacik arasi, Quercus 1400 02.7.2009 30-40 G. viscosa
Ovacik’a 25 km kala ormant
agiklari
80 | 1752 | B7: Tunceli, Tuncei-Ovacik arasi, Meyilli 1300 02.7.2009 40-50 G. viscosa
Ovacik’a 10 km kala yamaclar
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Tablo 2. Calisilan Gypsophila populasyonlarinin takson bazinda degerlendirmesi
Table 2. Evaluation of studied Gypsophila populations according to taxa

Takson adi Diinya’da yayihs1 | Tiirkiye’de yayilisi Dikey Habitat1 Egimi
yayilisi (m) )
G. heteropoda var. | TranskafkasyaK. A9 Kars Kumlu, Jipsli, yar1 ¢6l
heteropoda fran, Irak, B4 Ankara topraklarda,
Afganigtan, B6 Cankiri, 700-1400 kaya agiklarinda 30-40
Transkaspiya, Sivas
Tirkiye B10 Agn
G. heteropoda Endemik B6 Sivas 1300-1400 | Jipsli, kumul ve yari¢ol 30-40
var. minutiflora topraklarinda
G. parva Endemik A4 Cankir Yari ¢éller, jipsli tepeler ve
A5 Corum 600-1300 gevsek yapil step alanlarda 30-40
B4 Ankara
G. linearifolia G. Rusya, B6 Nevsehir Jipsli yar1 ¢6l alanlarinda
Transkaspiya,
Iran, Irak, Tiirkiye
G. elegans Guney Rusya, A7 Gimiighane Asinmus yerler, step, alpinik
Kafkasya, Iran, A8 Erzurum step, kiiltiir alanlar1 ve kenarlart
Turkiye A9 Ardahan, ile yol kenarlarinda
Erzurum
B6 Cankiri, 650-2700 10-20
Corum
B7 Erzincan,
Tunceli
B8 Erzincan,
Diyarbakir
B9 Agri,
Van
B10 Igdir
G. hitlisensis Endemik A7 Trabzon Kumul ve yari¢dl topraklarda
A9 Kars stepler, jipsli tepe yamaglari,
B7 Erzincan, Sivas 1250-2800 orman alt1 ve agiklarinda 15-30
B9 Van,
Bitlis,
Ardahan
G. viscosa Suriye, Filigtin, A4 Cankir Step, dere yatagi, hububat
Urdiin, Sina B3 Eskisehir tarlalari, terkedilmis alanlar ve
Yarimadas, B4 Ankara, Konya yol kenarlarinda
Arabistan, B5 Kayseri, 800-1400 10-30
Turkiye Nevsehir,
B6 Cankiri,
Sivas
B7 Sivas,
Tuncdi
C3, 4 Konya
C6 Sanlurfa
G. antari Turkiye, Suriye, C7 Sanlurfa Kurak tashk ve kumsal
Arabigan ortamlarda, tarla kenarlar ve
1600-1800 Pinus halepensis plantasyonu 10-20
alt1 ve agiklarinda
G. muralis Ortave Al Tekirdag 200-400 Tarlalar, yol kenarlar1 step
Dogu Avrupa, alanlar ve terkedilmis
Kafkasya, Sibirya, arazilerde 10-15
Tarkiye.
G. tubulosa Endemik C1 Aydin Quercus coccifera makis,
B1 {zmir stepler, kayaliklar, Pinus brutia
B2 Denizli, Manisa, ormani agiklari, tepe yamaglari
Usak 700-1300 ve terkedilmis tarlalarda 10-40
C2 Aydin,
C5 Adana
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G. confertifolia Endemik C2 Mugla, Yash Pinus brutia ormanlari,
Burdur maki agiklari, dere yataklarinda
100-1500 veapinik steplerde 10-40
G. pilosa Giiney Bat1 Asya A2(E) Istanbul Ekili tarlalar, yol kenarlari,
A2(A) Bilecik stepler, nadiren Pinus ormani
A4 Cankir1 aciklarinda ve kumlu
A5 Corum 400-1200 topraklarda 0-30
B2 Afyonkarahisar,
Kutahya,
Manisa
B3 Afyonkarahisar,
Eskisehir,
Konya
B4 Ankara, Konya
B5 Kayseri,
Nevsehir
B6 Kayseri
B7 Elazig,
Sivas
C2 Antalya,
Mugla
C3 Burdur, I sparta
C4 Konya
C5 Nigde,
C6, 7 Sanlurfa
Tablo 3. Tek yillik Gypsophila tirlerine ait fenolojik gozlemler
Table 3. Phenological observations of annual Gypsophila species
Takson Cimlenme ve Tomurcuk ve Tohum Meyve Tohum Dagihm
Fide Olusumu Cicek Baglama Olgunlasmasi
Olusumu
G. heteropoda Mart- Nisan-Temmuz Haziran- Temmuz- Agustos | Temmuz-
Nisan Temmuz Agustos
G. parva Nisan- Mayis- Temmuz | Haziran- Temmuz- Agustos | Agustos
May1s Temmuz
G. elegans Nisan- Mayis- Haziran- Temmuz-Agustos | Agustos
Haziran Temmuz Temmuz (Eylul)
G. hitlisensis Nisan-Haziran Haziran- Temmuz- Agustos Temmuz-
Temmuz Agustos Agustos
G. viscosa Mart- Nisan Nisan- May1s-Haziran Temmuz-Agustos | Agustos
Mayis
G. antari Mart Nisan Mayis Mayis- Haziran-
Haziran Temmuz
G. muralis Mart- May1s-Haziran Haziran- Temmuz Temmuz-
Nisan Temmuz Agustos
G. tubulosa Nisan- May1s-Haziran Haziran- Temmuz-Agustos | Temmuz-
May1s Temmuz Agustos
G. confertifolia Mart- Nisan- May1s- Haziran | Haziran Haziran
Nisan Mayis (Temmuz)
G. pilosa Nisan- Mayis- Haziran- Temmuz Temmuz-
Mayis Haziran Temmuz Agustos (Eyliil)

G. heteropoda &zellikle Orta (ig) Anadolu’da (Ankara, Cankiri, Corum, Sivas giizergahi) yaygin olarak
bulunmaktadir. Tir jipsli tepeleri ve ana kayasi kiregtasi olan egimli yamaglar1 sevmektedir. Tipik bir step bitkisidir.
Polatli-Acikir (Ankara) mevkisinde jipsli tepelerin algak yamaglarnda dominant populasyonlar olusturmustur. Hafik-
Zara (Sivas) arasindaki kiregli tepelerin sertlesmis yamaglarinda lokal olarak bulunmaktadir. Hafik ilgesi, Tepeli koyi,
Arduslu mevkisinde hem G. heteropoda. subsp. heteropoda hem de G. h. subsp. minutiflora birlikte yayilig
gostermektedir. G. h. subsp. minutiflora ozellikle nemli, kuytu ve yumusak toprakli habitatlarda daha uzun siire
yasayabilmektedir. Yapraklarmin etli olmasi bitkinin susuzluga toleransmmn fazla oldugunu gostermektedir. Ayni
lokalitede baz1 yol kenarlarindaki nemli ve kuytu yerlerde de yetistigi gézlenmistir. Yetisme ortaminda egim % 20-40°
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arasinda degismektedir. Sivas, Kangal civarinda sertlesmis ve catlak topraklarda ve orman plantasyon sahasinda yetisen
orneklerin tek cigekli, dikotom dall, narin, siyah govdeli ve gigeklerinin viskoz 6zellikte oldugu gozlenmistir. Cigekleri
genellikle beyazdir, ancak bazilarinda beyaz ve agik pembe ¢igeklerin ayni bitkide olduklart gézlenmistir. Bu renk
degisiminin habitata bagh oldugu distniilmektedir. Ayn1 ortamda yetisen diger tiirlerden bazilari; G. simulatrix,
Consolida sp., Scrophularia sp., Minuartia sp., bazt Slene tirleri (bol), Potentilla sp., Centranthus sp., Daphne
oleoides, Thymus sp., Hypericum sp., Alliumsp. , Asyneuma sp. ve mavi, sar1 ¢igekli Centaurea turleri ve odunsulardan
Pinus nigra’ dir. Bitki 700-1600 m arasinda yiiksekliklerde yetismektedir (Tablo 1, 2). G. heteropoda’ya ait incelenen
topraklar orta tekstiirlii, tinli tuzsuz hafif alkali, genelde orta smifta kirecli, ¢ok az fosforlu, degisik sniflarda
potasyumlu ve iyi sinifta organik madde igermektedir. G. heteropoda’ da ¢imlenme ve vejetatif gelisme Mart ayinda
baglamakta, Nisan ayi1 ortalarma kadar siirebilmektedir. Tomurcuk ve ¢igek olusumu Nisan ayr sonlarina dogru
baslamakta ve Temmuz ortalarma kadar siirmektedir. Bitki gelisimi Haziran, Temmuz aylarinda tohum baglama ile
devam etmektedir. Temmuz, Agustos aylarinda olgunlasan tohumlar Temmuz sonuna dogru ve Agustos ay1 iginde
dagilmaktadir. Tohum dagiliminda riizgar, su ve yer ¢ekimi etkili faktorlerdir (Tablo 3).

G. parva Orta Anadolu’nun Cankiri, Corum illerinin jipsli tepeleri ve ana kayasi kiregtasi olan egimli
yamaglarint sevmektedir. Bir step bitkisidir ve lokal olarak bulunmaktadir. Cankir1 ili Kalecik il¢esi yakinlarinda
habitata bagli olarak degisen iki populasyonu tespit edilmistir. Sertlesmis, daha meyilli ve yagmur suyunun yikadig:
yamaglarda yetisen bireylerin daha ciliz ve kisa olduklart gézlenmistir. Burada populasyon ¢ok dar bir alanda ve sinirli
sayida bireyden olusmaktadir. Yumusak topraklarda yer alan iiyeler ise daha iyi gelismis, daha boylu ve daha boldur.
Bu habitatta egim % 15-30 civarindadir. Bir diger lokalite Corum-iskilip arasidir. Step 6zellik tastyan bu lokalite algak
yamaglar ve toprak yiginlarindan olugmaktadir. Metamorfik 6zellik tasiyan bu lokalitede pek fazla bitki ¢esitliligi
yoktur. Cok iyi gelisen tiiriin tiyeleri oldukg¢a baskindir. Bitkilerde ¢icek durumlart seyrek ¢igeklidir, Govdes dikotom
dalli, mat kahverengi veya kizil renklidir. Govde yogun sekilde viskozdur. Etli(sulu) olan alt yapraklar daha biiyiik olup
yukarilara dogru kiigiilmektedir. Bitkinin susuzluga toleransmin oldukea iyi oldugu diisiiniilmektedir. Ayn1 ortamlarda
yetisen diger tiirlerden bazilar1; Rubiaceae, Caryophylaceae ve Poaceae Uyeleri, Nigella sp., Minuartia sp., Slene sp.,
Centranthus sp., Hypericum sp., Allium sp. , Centaurea sp. ve bazi Astragalus tiirleridir. Bitkinin yetistigi ylikseklikler
650-1200 m arasindadir (Gizelge 1, 2). incelenen G. parva populasyonlarina ait topraklarin orta tekstiirlii, tml1, tuzsuz,
hafif alkali, orta kirecli, cok az fosforlu, yeterli veya fazla potasyumlu, orta, iyi ve yiksek diizeyde organik maddeli
oldugu belirlenmistir. G. parva’ da ¢imlenme ve vejetatif gelisme Nisan ayinda baglamakta, Mayis ay1 sonlarina kadar
siirebilmektedir. Tomurcuk ve ¢igek olusumu Mayis ayr sonlarina dogru baslamakta ve Temmuz sonlarina kadar
stirmektedir. Bitki Haziran, Temmuz aylarinda tohum baglama ile gelisime devam etmektedir. Temmuz ve Agustos
aylarinda olgunlasan tohumlar, Agustos ay1 icerisinde dagilmaktadirlar. Tohum dagiliminda etkili olan faktorler
arasinda yer ¢ekimi, su, riizgar ve hayvanlar yer almaktadir (Tablo 3).

G. elegans gendllikle step alanlarinda, kurak ve sert topraklarda, tarla kenarlarinda, yol kenarlarinda yayilig
gosterir. Bitkiler az nemli, bol giinesli yerlerde daha iyi gelismektedir. Tinli, tuzsuz ve az kiregli alanlarda yetisen
bitkilerin toprak istii kisimlar1 daha iyi gelismis, yapraklari etli ve koyu yesil renktedir. Tiirlin nisbeten iyi gelismesi ve
daha genis yayilisl olmasi kuru ve nemli habitatlara genis tolerans gdstermesiyle ilgilidir. Bitkiler tek ana govdeli, ¢ok
nadiren 2-3 govdeli ve bitki olgunlastik¢a en alttan itibaren yapraklarda kuruma ve akabinde yapraklarda dokilme
goriilmektedir. Az sayida ve biiyiik c¢iceklere sahip olan bitkinin boyu da 80 cm ye varabilmektedir. Higbir
populasyonunda tiiylii ve viskoz yapiya rastlanmamistir. Cogunlukla tarla kenarlari, yol kenarlar1 ve kismen korunmus
alanlarda yetismeleri, otlatilma gibi bir tehlikeyi ortadan kaldirmaktadir. Tohum baglama donemi hemen hemen
bugdaylarmn tohum baglama dénemine yakindir. Bu nedenle ¢ogu populasyonun bugday tarlalarinda yayilis
gostermeleri ve ayni anda bigilmeleriyle bir nevi her yil bugdaylarla ekimi yapilarak yayilis alanlar1 genislemektedir.
Cogu kez ciceklenme ile meyva donemleri bariz olarak ayirt edilememektedir. Beyaz petalleri iizerinde pembe renkte
¢ damar belirgin olarak dikkati ¢ekmektedir. Kokleri pek derine inmeyen bitkinin yetistigi alanlarda Poaceae ve
Asteraceae liyelerine daha ¢ok rastlanmaktadir. Yiikseklik seciminde hassas olmayan tiir 650-2600 m arasinda dikey
yayilig gostermektedir (Tablo 1, 2). G. elegans populasyonlarina ait topraklarin orta tekstiirli tinli, tuzsuz veya hafif
tuzlu, hafif alkali, ¢ok fazla kiregli, ¢ok az fosforlu, orta ve fazla potasyumlu, az ve iyi organik maddeli oldugu tespit
edilmistir. G. elegans tiriiniin ¢imlenmesi ve kok, gévde gibi vejetatif kisimlarm gelismesi Nisan ayinda baglamakta,
Haziran ay1 ortalarina kadar siirebilmektedir. Tomurcuk ve ¢icek olusumu Mayis ortalarinda baslamakta ve Temmuz
sonuna kadar siirebilmektedir. Tohum baglama olayr Haziran ve Temmuz aylarinda gerc¢eklesmektedir. Temmuz ve
Agustos aylarinda olgunlasan tohumlar, Agustos ayindan Eyliil baglarina kadar dagilmaktadir. Ekin tarlalarinda iiriinle
birlikte hasat edilebilmekte, tohumlar1 bu yolla da dagilmaktadir. Tohum dagiliminda etkili diger faktorler yer ¢ekimi,
hayvanlardir (Tablo 3).

G. bitlisensis iiyeleri genellikle kserofitik ve kismen de mezofitik habitatlarda, daglarin gevsek toprakl
yamagclarinda yetisirler. Genellikle bol giines alan giiney yamaglari se¢gmekte, sert topraklarda bulunmamaktadirlar.
Bitki yogunlugunun az oldugu ve giinesli kesimlerde yetisen G. bitlisensis bireylerinde golgeli ve nemli yerlerdeki
bitkilere oranla ¢icek biiylkliigi, bitki boyu, alt-list yaprak biyiikligii, pedinkul ve pedisel uzunlugu daha fazladir.
Bitkinin gelistigi asag1 kesimlere inildik¢e belirgin halde petal iizerinde menekse, pembe ve mor renkli ii¢ damar
goriilmektedir. Fakat yiiksek kesimlerde yetisenlerde bu o6zellik pek dikkat g¢ekici degildir. Kurak alanlari tercih
ettiklerinden bu bitkiler populasyonun iyi gelistigi bir yerde mesela tam ¢i¢cek agma dénemi olan Haziran ay1 baslarinda
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yeni agan cigekli bitkilere rastlandigi gibi meyve baglayip kuruyan orneklere de rastlamak miimkiindiir. Karin geg
kalktig1 ve fazla kurak olmayan yerlerde ise Temmuz ay1 sonuna kadar ¢igekli durumda kalabildigi ve Agustos ay1
baslarinda meyve baglayan orneklere rastlanmustir. lyi giines alan nisbeten kurak alanlarda ¢ok gdvdeli, beyaz ve ¢ok
cigekli, alt yapraklari daha iyi gelismis, uzun boylu ve sik dikazyum ¢icek durumundaki bitkiler populasyonda
dominanttir. Cogu zaman cinsin temsilcisi olarak tek baslarmna yetigirler. Yumusak zeminli, ¢akilli veya erozyona
meyilli topraklarda yetisen fertlerde kokler daha iyi; kire¢ miktar1 fazla olan topraklarda yetisen fertlerde toprak iistii
kisimlar1 daha iyi gelismektedir. Genelde kaygan ve dik yamaglarda yetisen populasyonlar otlatilma ve toplanma gibi
faktorlerden zarar gormemektedir. Genelikle 1200 ile 2800 m arasinda dikey yayilig gosterir (Tablo 1, 2). G. bitlisensis
populasyonlarina ait topraklarin ince ve orta ince tekstiirlii, tn ve killi tin, tuzsuz, hafif akali, az kiregli, ¢ok az ve gok
yiiksek fosforlu, az ve fazla potasyumlu, az’dan iyi sinifa kadar organik maddeli oldugu belirlenmistir. G. bitlisenss de
¢imlenme ve vejetatif kisimlarin gelisimi Mayis aymda baslamakta, Haziran ay1 ortalarina kadar siirmektedir.
Tomurcuk ve gigek olusumu Haziran ayinda baglamakta ve Temmuz sonlarina kadar siirebilmektedir. Tohum baglama
donemi Temmuz-Agustos aylarini kapsamaktadir. Olgunlasan tohumlar Agustos ve Eyliil ay1 icersinde dagilmaktadir.
Tohum dagiliminda riizgar ve su ¢ok etkilidir. Yer ¢ekimi ve hayvanlar da bu olayi etkilemektedir (Tablo 3).

G. viscosa yol kenarlari, tarlalar ve tarla kenarlari, terkedilmis alanlar, kumlu topraklar ve c¢ok yillik
Gypsophila iiyelerinin yaygin oldugu alanlarda yetigme sansi bulmaktadir. Yumusak zeminli, kumlu, jipsli topraklarda
yetismektedir. Yetistigi ortamlarm egimi yaklasik % 5-20° civarindadir. Yaygin ve baskin bir G. viscosa populasyonuna
rastlanmamaktadir. Bu durum ve diger arazi goézlemlerimiz hayvanlar tarafindan yendigi yani biyotik baski altinda
kaldig1 kanaatini olusturmaktadir. Mercimek, nohut ve bugday tarlalarinda daha sik rastlanmaktadir. Ayni ortamlarda
bulunan bitkiler Ssymbrium looselii, Torilis sp., Medicago sp., Rubiaceae sp. Consolida sp., Camelina rumelica,
Melica ciliata, Echinophora tenuifolia, Witmannia orientalis, Bromus tectorum., Chenopodium album., C. foliosum,
Salsola ruthenica, Vaccaria pyramidata, Adonis aedtivalis, Ipomea sp., Centaurea virgata, Melilotus officinalis,
Hyoscyamus reticulatus, Hypecoum sp.’dir. Populasyonun yayilisi kiigiik alanlar halinde yani yama (parga) olarak
dagilig gostermekte ve bu nedenle de yetistigi alanda devamli populasyonlar olusturamamakta, kiigiik bir alanda bol
olarak yetismekte ancak kisa mesafede yayilist bitmektedir. 700-1500 m arasinda dikey yayilis gostermektedir (Tablo 1,
2). G. viscosa populasyonlarina ait toprak érneklerinin tin ve killi-tin, hafif alkali, tuzsuz, az’dan ¢ok fazla’ya kadar
kiregli, az fosforlu, fazla potasyumlu, ¢ok az’dan fazla sinifina kadar organik madde igerdigi belirlenmistir. G.
viscosa’da bitkinin ¢imlenmesi ve kok, govde gibi vejetatif kisimlarin gelismesi Mart-Nisan aylarinda
gergeklesmektedir. Tomurcuk ve ¢igek olusumu Nisan ayr sonlarindan Mayis sonlarma kadar siirmektedir. Bitki
gelisimi Mayis-Haziran aylarinda tohum baglama ile devam etmektedir. Temmuz-Agustos aylarinda olgunlasan
tohumlar Agustos sonlarina kadar dagilmaktadir. Ekili tarlalarda iiriinle birlikte hasat edilebilmekte bu yolla tohumlari
dagilmaktadir. Ayrica yer ¢ekimi, riizgar ve hayvanlar tohum dagiliminda etkili olmaktadir (Tablo 3).

G. antari Sanhurfa’dan Akgakale ve Surug olmak tizere 2 ayr1 lokaliteden toplanmustir. Akgakal€ de Suriye
sinirina ¢ok yakin lokalitelerde terkedilmis tarlalarda veya tarla kenarlarinda zayif populasyonlar halinde yetismektedir.
Yetistigi lokalitelerde ekseriyeti terofit olan ruderal bir yarigdl vejetasyonu hakimdir. Topraklari kumludur. Arazi meyli
yok denecek kadar azdir. Erken ilkbaharda ¢iceklenmektedir. Arenaria sp., bazi Poaceae lyeleri, Slene sp., bazi
Brassicaceae ve Liliaceae iiyeleri ortama egemendir. Diger lokaliteden toplanan populasyonlari ise halepcam1 (Pinus
halepensis Mill.) plantasyonu ile olusan ormanin altinda ve agiklarindadir. Digerinden farkli olarak bu ortam daha
golgelidir ve golge seven bitkilerin egemen oldugu bir ortamdir. Terofitlerin yan1 sira ¢ok yillik ruderal ve ruderal
olmayan bitkiler de yetismektedir (Tablo 1, 2). G. antari populasyonlarina ait topraklar orta tekstiirlii, tinh, tuzsuz, hafif
alkali, cok fazla kiregli, cok az ve az fosforlu, fazla potasyumlu, orta smifta organik madde i¢ermektedir. G. antari
tlirliniin ¢imlenmesi ve vejetatif kisimlarinin gelisimi Mart ayinda gerceklesmektedir. Nisan ayi iginde ¢i¢eklenme
olugmaktadir. Nisan ayinin ikinci yarisinda baglayan tohum baglama dénemi Mayis ay1 ortalarinda tamamlanmaktadir.
Meyve olgunlagsmasi Mayis ayi iginde ve Haziran ay1 baglarinda gergeklesmektedir. Haziran ayinda ve Temmuz ayimnin
ilk yarisinda tohum dagilimi gerceklesmekte ve bitkinin gelisme periyodu tamamlanmaktadir. Tohum dagilimini
hayvanlar veruizgar gok etkilemektedir (Tablo 3).

G. muralis Edirne ili Pazarkule ilgesi Corekkdy’den kayith (Davis, 1967) olup Yunanistan smir kesiminde
yogun sekilde aramamiza ragmen bulunamamustir. Corekkdy’tin ise Tiirkiye’ye 13-25 km uzaklikta Yunanistan smirlart
igerisinde kaldigi 6grenildi. Ancak Tiirk botanikgilerin yeni kayitlarindan Tiirkiye’de de yayilis gosterdigi anlasildi.
Tarafimizdan Tekirdag, Corlu Meslek Yiiksek Okulu civarindan toplanildi. Bu terkedilmis arazide oldukga bol olarak
yetismektedir. Alanin egimi yaklasik % 5 civarmdadir. Aymi ortamda bol miktarda Daucus sp. vardir. Helianthus
annuus tarimi yapilan tarlalarinda ve kenarlarinda yetismektedir. Cicekler seyrek pembe veya beyaz renkli olup ayni
bitkide bir arada bulunurlar. Gévde alt kismi kizilims: tiiylii st kisim tiiysiiz ve agik yesildir. Kiigiik yayilis alanlart
halinde sik¢a bulunmaktadir. Birlikte yetigen diger yaygin tirler Daucus sp., Matricaria sp., Briza sp., Gramineae
Uyeleri, Consolida sp., Ballota sp., Eryngium sp. ve Astragalus sp.’dir. Arazi ¢alismalariniz sirasinda Corlu-Istanbul
karayolu iizerinde Onerler koyii kavsag: yakinlarinda bir nohut tarlasinda zengin bir populasyonuna daha rastlanmustir.
Burada da egim % 5-10° civarindadir. Tiirlin yetistigi yaklagik yiikseklik 200-250 m dir (Tablo 1, 2). G. muralis
populasyonlarina ait topraklar orta tekstiirlii, tin sinifinda, tuzsuz, orta asit ve nétr, az kiregli az ve orta siniflarda
fosforlu ve potasyumlu, iyi sinifta organik madde igermektedir. G. muralis de cimlenme ve vejetatif kisimlarin gelisimi
Mart ve Nisan ayinda gergeklesmektedir. Tomurcuk ve ¢igek olusumu Mayis ayinda baglamakta, Haziran ayi ortalarina
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kadar stirmektedir. Tohum baglama dénemi Haziran-Temmuz aylarin1 kapsamaktadir. Temmuz ay1 sonlarmma kadar
stren tohumlarin olgunlagmasini takiben Agustos ay1 iginde tohum dagilimi ile bitki gelismesini tamamlanmaktadir.
Ekili tarlalar1 ve step alanlari tercih eden bir takson olusu nedeniyle iiriinle birlikte hasadi yapildigindan bu yolla
tohumlar1 dagilmaktadir. Ayrica riizgar ve hayvanlar da etkili diger faktorlerdir (Tablo 3).

G. tubulosa Serpantin kayaliklar aralarindaki birikinti topraklarda, terkedilmis tarlalar ve meyilli araziler veya
yamaglarda (Denizli, Aydin, Izmir), az meyilli terkedilmis tarlalarda ve mese (Quercus) ve Pinus nigra ormani
aciklarinda (Kula-Alasehir) ve meyilsiz, diiz, ¢akilli alanlarda (Sarigdl, Buldan) yetismektedir. Jipsli alanlar disinda da
yetisen bir tiirdiir. Diiz alanlarda da yetismekle birlikte genellikle meyilli alanlarda ve yamaglarda siklikla yetistigi
gozlenmistir. Yetistigi ortamdaki diger tiirlerden bazilart; Pinus nigra, Quercus sp., Rubus sp., Prunus sp., Arbutus sp.
gibi iletim demetli ¢ok yilliklar ile Rubiaceae ve Poaceae iiyeleri, Trifolium sp., Medicago sp., Chenopodium sp.,
Consolida sp., Minuartia sp., Echinops sp., Viola odorata, Arenaria sp., Centaurea virgata ve Allium sp. dir.
Bulundugu habitatda bazen ¢ok sik, bazen de normal siklikta olabilmektedir. Tehlike altinda olmadig: diisiiniilmektedir.
Ancak 6zellikle Aydin Bozdogan giizergahinda hayvanlar tarafindan yenildigi tepit edilmistir. Canli pembe ¢icekleriyle
bulundugu ortamdan kolay ayirt edilir. Bu ozelligi ile ¢igekgilikte degerlendirilebilecek bir potansiyel olarak
diistiniilmektedir (Tablo 1, 2). G. tubulosa populasyonlarina ait toprak érneklerinin orta ve orta-ince tekstiirlii olup tin
ve killi-tin siniflarinda, tuzsuz, nétr ve hafif alkali, genelde kiregsiz, ¢ok az’dan yiiksek sinifa kadar fosforlu, genelde
¢ok az potasyumlu, az ve ¢ok az organic maddeli olduklar1 belirlenmistir. G. tubulosa’ da bitkinin ¢cimlenmesi ve kok,
govde gibi vejetatif kisimlarin gelismesi Nisan-Mayis aylarinda ger¢eklesmektedir. Tomurcuk ve ¢igek olusumu Mayis
basindan Haziran ay1 sonlarina kadar siirmektedir. Bitkideki gelisme Haziran ve Temmuz aylarinda tohum baglama ile
devam etmektedir. Olgunlasan tohumlar Temmuz ve Agustos ayinda dagilmaktadir. Ozellikle yer gekimi, riizgar ve su
tohum dagiliminda etkili olmaktadir (Tablo 3).

G. confertifolia Fethiye, Kdycegiz ilgesi Beyobasi kdyil yakinlarinda ve Burdur ili Altinyayla (Dirmil) ilgesi
yakinlarmda bulunmustur. Bitki ¢ok lokal ve seyrek yayilighdir. Kisa boylu ve narin yapili olmasi toplayici bakimindan
dezavantaj olusturmaktadir. Bitkinin biitiin kisimlarmin yogun salg tiiylii olusu, agik yesil gbvde ve yaprak rengi ve
Saponaria cinsine ¢ok benzemesi karakteristik 6zellikleridir. Dere yataginda, maki agiklarinda ve yiiksek dag stepinde
P. nigra ormanmin st smirlarinda yetigmektedir. Kumlu, ¢akilli ve gevsek topraklari sever, az kiregli veya kire¢siz
topraklarda yetismektedir. Metamorfik alanlardan, Juniperus sp. makisi alt1 ve agiklarmmdan (Kdycegiz) toplanmustir.
Birlikte yetigen iletim demetli ve ¢ok yillik bitkiler P. nigra, Juniperus sp. ve Liquidambar orientalis *dir. Diger bitki
taksonlar1 ise Slene sp., Saponaria odontopetala, Bolantus frenkenioides, Petrorhagia sp., Velezia sp., Minuartia sp.,
Vaccaria pyramidata, Alliumsp. tiyeleridir. Yaklasik yiikseklik Mugla’da 100-200 m, Burdur’ da 1800-2500 m olup diz
veya meyilli ancak ¢ok yumusak yapili olmayan topraklar (jipsli veya degil), yash Pinus nigra ormani ve maki agiklari,
dere yataklari, metamorfik kayalik alanlar ve yiiksek dag kesimlerindeki alpinik stepler (Altinyayla) potansiyel
habitatlaridir (Tablo 1, 2). G. confertifolia populasyonlarina ait topraklar orta ve orta-ince tekstiirlii tin ve killi-tin
siniflarinda, tuzsuz, hafif alkali ve notr, az kirecli, ¢ok az ve az diizeyde fosforlu, orta’dan fazla sinifina kadar
potasyumlu, iyi ve yiksek diizeyde organik madde igerdikleri ortaya konulmustur. G. confertifolia’da ¢imlenme ve
vejetatif kisimlarin gelisimi Mart ve Nisan aylarinda gergeklesmektedir. Tomurcuk ve ¢igek olusumu Nisan ayinda
baglamakta, Mayis ay1 sonlarma kadar siirmektedir. Tohum baglama donemi Mayis sonlarindan Haziran sonuna kadar
ger¢eklesmektedir. Tohum dagilimi ve bitkisel gelisim Haziran ay1 igerisinde veya Temmuz baslarinda
tamamlanmaktadir. Altinyayla’daki lokalitenin yiiksek rakimli ve ¢ok egimli olusu tohumlarin yayilmasinda yer ¢ekimi,
rizgar ve suyu en etkili faktorler olarak 6ne g¢ikarmaktadir. Koycegiz (Mugla) bolgesinde ise ilgili tiiriin yetistigi
lokalitelerin metamorfik 6zellikli olmasi daha ¢ok insanlarin tohum dagiliminda etkili oldugu, bunun yaninda riizgar, su
ve yer ¢ekimi gibi faktorlerin de etkili oldugu tespit edilmistir (Tablo 3).

G. pilosa tiiriiniin yetistigi ortamlar genelde stepler olup habitatinda en sik rastlanan diger taksonlar Slene sp.,
Minuartia sp., Papaver rhoeas, Velezia sp., Petrorhagia alpina, Consolida sp., Nigella sp. vb. genelde Caryophyllaceae
iiyelerinin hakim oldugu ortamlardir. Ekin tarlalarinda bazen devamli populasyonlar olusturmakta ve kiiltiir alanlarinin
onemli bir yabanci otu olarak dikkati gekmektedir. Ozellikle terkedilmis ya da nadasa birakilmis alanlarda ¢ok yaygin
bulunabilmektedir. Metamorfik alanlarda hizli bir ¢ogalma ile sekonder bitki ortiisii olusturmaktadir. Verimsizlesmis
alanlarda jipsli, kumlu veya tuz orani artmis topraklarda kuvvetli yayilisi dikkat cekmektedir. Bu alanlarda egim % 0.0’
dan % 30’a kadar degisebilir. G. pilosa iiyelerinin sik goriildiigii habitatlarda diger bitkilerin seyrek olusu veya hig
olmayisi dikkat ¢ekmektedir. Diiz veya meyilli, ancak gevsek topraklarda (jipsli veya degil), yol kenarlari, dokiintii
alanlar, metamorfik kayalik alanlar veya ¢ok yillik Gypsophila’larmm bol bulundugu yerler potansiyel habitatlaridir.
Bitkinin dogada tohum ¢imlenme oran1 ve fide olusturma giicii ¢ok yiiksektir. Bazen bir alan1 tamamiyla yalniz basmna
ya da birkag¢ egemen tiirle isgal edebilir. Rekabet giicii yiiksek kozmopolit bir tiirdiir. Nevsehir-Giilagag¢ giizergahindaki
bir kiiltiir alaninda yer yer ekilen iirinden yogunluk olarak daha fazla G. pilosa iiyelerine rastlanmistir. Burada G.
viscosa ve bazi ¢ok yillik Gypsophila tyelerine de rastlanmistir. Bu durum ilgili tiiriin tarla yabanci otu olarak kiiltiir
bitkilerine olan rekabet giiciinii gdstermesi agisindan 6rnek gosterilmistir. ilgili tiirde bitki boyu, yaprak biiyiikliigii ve
bitkide ¢icek sayisi, ¢igek rengi gibi pek ¢ok 6zellik asir1 degiskenlik gosterebilir. Bu dzelliklerinden yararlanarak bitki
kiiltiire almarak ¢igekgilikte degerlendirilebilir ve giplak alanlar1 bitkilendirmede kullanilabilir. Yetistigi yikseltiler cok
degisken olmakla beraber 600-1200 m de daha yaygin populasyonlarma rastlannmstir (Tablo 1, 2). G. pilosa
populasyonlarina ait topraklarin ince tekstiirlii, genelde killi-tin, tuzsuz, hafif alkali, az’dan ¢ok fazla’ya kadar kiregli,.
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¢ok az’dan orta sinifa kadar fosforlu, genelde fazla potasyumlu, az’dan iyi sinifa kadar organik maddeli olduklari
belirlenmistir. G. pilosa’ da bitkinin ¢imlenmesi ve kok, govde gibi vejetatif kisimlarin gelismesi Nisan-Mayis aylarinda
gergeklesmektedir. Tomurcuk ve ¢icek olusumu Mayis ay1 ortasindan Haziran ayi sonlarina kadar stiirmektedir. Bitki
gelisimi Haziran ve Temmuz aylarinda tohum baglama ile devam etmektedir. Temmuz ay1 igerisinde meyve
olgunlagmaktadir. Olgunlasan tohumlar Agustos ay1 igerisinde ve Eyliil aymin ilk yarisinda dagilmaktadir. Tiirtin Mayis
sonlarmdan Agustos baslarma kadar uzun bir siire cicekli ve meyveli drneklerine rastlamak mimkiindiir. Ozellikle bu
tiir ekin tarlalarinda {iriinle birlikte yetismektedir. Bundan dolayu {iriinle birlikte hasadinin yapilmasi tohum dagiliminda
etkili olmaktadir (Tablo 3).

Caligmamizda, Tiirkiye’de dogal olarak yetisen toplam 11 tek yillik Gypsophila L. taksonunun ortamlar1 ve
fenolojik ozellikleri incelenmistir. Orneklerin toplandigi 80 farkli lokalitede tiirlerin yetistigi habitatlarin 6zellikleri
belirlenmeye ¢alisilmis ve fenolojik ozelliklerle ilgili gozlemlerde bulunulmustur. incelenen taksonlar sunlardir: G.
heteropoda var. heteropoda, G. heteropoda. var. minutiflora, G. parva, G. elegans, G. bitlisensis, G. viscosa, G. antari,
G. muralis, G. tubulosa, G. confertifolia ve G. pilosa’dir.

G. heteropoda 7, G. parva 3, G. egans 3, G. bitlisensis 12, G. viscosa 13, G. antari 2 G. muralis 3, G.
tubulosa 7, G. confertifolia 5 ve G. pilosa 26 olmak iizere toplam 80 farkli lokalitede ¢aligma yapilmistir (Tablo 1).
Bitkilerin yetistigi dogal ortamlara ait habitat dzellikleri, dikey yayilislari, ana kaya, biyotik potansiyelleri, ayn1 ortami
paylasan ve yaygin olarak bulunan komsu tiirleri, arazinin egimi gibi ortam faktorleri ve fenolojik ozellikler
belirlenmistir.

Tirkiye’de dogal olarak yetisen tek yillik Gypsophila tiirleri 3 fitocografi bolgenin  elemanlarindan
olugmaktadir. G. h. var. heteropoda, G. h. var. minutiflora, G. parva, G. elegans, G. hitlisensis, G. viscosa, G. antari ve
G. pilosa (toplam 9 takson) Iran-Turan fitocografya elemanlar1 olup bu tiirlerden G. antari Sahara Arabian orjinlidir. G.
tubulosa ve G. confertifolia (2 takson) Akdeniz elemanlar1 olup iki tir de Dogu Akdeniz elementidir. Sadece G.
muralis (1 takson) Avrupa-Sibirya elemanlarindandir. G. h. var. minutiflora, G. parva, G. hitlisensis, G. tubulosa ve G.
confertifolia endemik taksonlardir. Nadir kategorisinde yer alan tek tir G. antari ' dir.

Ataglar (2000) tarafindan Gypsophila cinsinin tipik bir step cinsi oldugu, kurak ve kalkerli kayaglar, serpantin
kayalar ve tagli kumlu arazilerde yayis gosterdigi; bazi tiirlerinin tinli, hafif alkali, tuzsuz, kirecli ve humus bakimmdan
fakir topraklarda yetistigi bildirilmektedir. Calismamizda Tirkiye’nin tek yillik Gypsophila taksonlarinin yetistigi
topraklarin genellikle tinli, tuzsuz ve hafif alkali karakterli, degisik oranlarda (azdan ¢ok fazlaya kadar) kiregli, cok az
fosforlu, potasyum miktarlari genellikle fazla, organik madde miktarlar1 orta siniflarda olduklari belirlenmistir.
Gypsophila cinsinin tyeleri genellikle jipsli ve gevsek yapili alanlarin indikatoriidiir. Ayrica ¢alismamizda G. parva ve
G. heteropoda bireylerinin yikanmis, meyilli ve jipsli ortamlarda yayilis gosterdigi ancak G. pilosa, G. bitlisensisve G.
viscosa tiirlerinin jipsli olmayan step alanlarda da yayilis gosterdigi ve jipsin bitkilerin gelisimi i¢in temel sart olmadig
gozlenmistir. Bu ortamlarin hakim vejetasyonu step olup Gypsophila taksonlarinin rekabetci veya birlik olusturduklar
bitki tirleri step bitkileridir.

Huber-Morath, A. (1967), Davis, P.H. (1988) ve Guner vd. (2000) Turkiye Gypsophila turleri igin en dnemli
calismalardir. Ancak bu calismalarda cinsin habitat 6zellikleri ile ilgili cok az bilgi yer almaktadir. Ataglar (2000) Bati
Anadolu ve Eskisehir yoresindeki G. parva, G. viscosa, G. tubulosa ve G. pilosa tirlerinin biosistematik ozellikleri
tizerinde ¢aligmig, Gypsophila tiirlerinin kuru yamaglar, kalkerli topraklar, kaya yariklari ve step gibi farkli habitatlarda
yetistigi G. tubulosa’ nin maki elementi oldugu G. pilosa ve G. viscosa tiirlerinin ¢alismamamizda da belirtildigi gibi
tarla yabanci otu olarak bilindigini belirtmektedir. Bu tiirlerin pH bakimindan genel olarak alkali, kiregli, zayif organik
maddeli topraklar tercih ettigi; azot oranlarmin (%) 0.01-0.29, fosfor miktarinin (kg/da) 0.18-9.6, potasyum miktarmin
10.8-271 oldugu belirtilmektedir. Bu veriler bulgularimizla olduk¢a uyumlu olmakla birlikte G. tubulosa’nin maki
elementi oldugu fikrine katilmak oldukg¢a imkansizdir. Bu bilgi Gypsophila cinsinin habitat ve cografi 6zelliklerine ve
maki tanimina ters diismektedir.

Sonmez ve Kaplan (1997) ve Kaya ve ark. (2003) tarafindan tuzlulugun bitki gelisimini etkileyen énemli bir
faktor oldugu, bitkinin tuzluluga karsi toleransinin genetik ve gevresel faktorlere dayandigi ve tuzlu ortamda yetisen
bitkinin iyi gelisemeyerek zayif kaldig1 bildirilmektedir. Tuzlu toprakta ozmotik potansiyel artmakta bu durum bitkinin
su alma giiciinii zayiflatmaktadir. Bunlarin yaninda topraktaki bazi CI, B gibi elementler toksik etki yapmaktadir.
Ortamdaki tuz miktarmin artmasi ile dogru orantili olarak bitkisel verim diismektedir. Calismamizda da benzer sonuglar
elde edilmistir.

Cinsin tek yillik iiyeleri Mart-Haziran aylar1 arasinda ¢imlenme ve vegetatif gelisim gostermekte, Nisan-
Temmuz aylar1 arsinda gigeklenmekte, Mayis-Temmuz aylar1 arasinda tohum baglamakta, Mayis-Agustos aylarinda
meyvalart olgunlagsmakta ve Haziran-Eyliil aylar1 arasindaki dénemde de tohum dagilimmi gergeklestirmekte ve
bitkinin gelisme periyodu tamamlanmaktadir. Tohum dagiliminda dzellikle kiigiikbas olmak iizere hayvanlar, riizgar, su
ve yergekimi ve insanlar etkili faktorler olmaktadir (Tablo 3).

“ Gypsophila” ad1 jipsli ortamlara adapte olan bir bitki grubuna verilmistir (Korkmaz ve Ozgelik, 2011b).
Ortami veya belirli bir durumu temsil eden tiirlere “indikator” tiirler denilmektedir. Gypsophila cinsi de jipsli ve gevsek
yapili alanlarm indikatorii ve kuvvetli bor akiimiilatériidiir. G. parva Cankiri-Corum giizergahindaki yikanmis jipsli
yamaglarin, G. heteropoda i¢ Anadolu’nun jispsli kayaliklarinmn, G. curvifolia gayirlik alanlanlarn, G. pilosa tarla ve
kenarlar1 ile bozulmus tahrip olmus jipsli alanlarin, G. tubulosa yash orman agiklarinin, G. muralis Corlu (Tekirdag)
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civarmdaki terkedilmis, hafif asidik alanlarin, G. sphaerocephala jipsli kayaliklarin ve bor elementinin yogunlugunun
indikatorleridir.

Bazi tiirlerin ortamdaki bazi cevresel faktorlerin belirleyicisi olabildigi bilinmektedir. Agir metallerin
olusturdugu karasal ekosistemlerin kirliligi son yillarda bir¢ok arastiriciya konu olugturmaktadir. Bu baglamda karasal
sistemlerde agir metal kirlilik diizeylerinin belirlenmesinde ¢esitli bitkiler indikator tiirler olarak kullanilmaktadir
(Yuce vd., 2010).

G. heteropoda subsp. minutiflora yalnizca i¢ Anadolu’ya has nadir endemiklerden olup kiiresel dlgekte tehlike
altindaki bitkilerin basinda gelmektedir (Ekim ve ark., 2000). Ozellikle tek yillik taksonlar1 genel olarak bozulmus ve
yar1 ¢Ol habitatlarda yagamaktadir. Gypsophila tiirlerinin tamamu terofit olup, en ¢ok yayilig gosterdikleri habitatlar
jipsli alanlardir. Bu jipsli alanlarin tamaminda step bitki oOrtiisii hakimdir. Gevsek yapili step alanlarda ve jipsli
yamaglarda iyi gelisirler. Ayrica yol kenarlari, tarla kenarlar1 ve terkedilmis tarlalarda da iyi gelisme gosterebilirler.

Cinsin gen merkezinin Tiirkiye olmast ve ekonomik dneminin oldukg¢a fazla olmasi ¢éven bitkilerinin daha
yakindan taninmasini zaruri hale getirmektedir. Ekonomik 6nemi ve endemizm orani oldukga yiiksek olan Gypsophila
cinsi iiyelerinin ¢ogu Tiirkiye’de yayilis gostermektedir. Cins iizerinde yapilan ekolojik ¢aligmalar oldukga yetersizdir.
Tek yillik Gypsophila taksonlarinin habitat 6zelliklerinin belirlenmesi amaciyla yapilan bu ¢alismanin ¢ok énemli bir
ac1g1 kapatacagi ve Tiirkiye florasina katki saglayacagi asikardir..

Tesekkiir

Bu ¢alisma 2007 yilinda tamamlanan doktora tezinin bir kismidir. Tez ¢alismalarmin tamamlanmasmdan sonra
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Isparta’s (Turkey) poisonous plants of public access places
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Abstract

Planted in public places in the city center of Isparta province, and the landscape value of the woody and
herbaceous toxic ornamenta plants was made to determine. It also added that grow naturally in less toxic ornamental
plants. The study’s materials were collected at various times and periods (during the last 3 years), there are examples of
the majority at our herbarium (GUL Herbarium). Plants, especially for children draws attention to The amount of poison
in the periods of high and toxic organs. The majority of poisonous plants accumulate poison the seeds,respectively,
followed by flowers and leaves it. Important of the poisonous plants found in the city center of Isparta province are
listed below:

*Woody plants (shrub and tree): Aesculus hippocastanum L., Ligustrum vulgare L., Buxus sempervirens L.,
Berberis L. spp., Sambucus nigra L., Robinia pseudoacacia L., Mahonia aquifolium Nuitt., llex aquifolium L., Taxus
baccata L., Castanea sativa Miller, Schinus molle L., Nerium oleander L., Euonymus latifolius (L.) Miller, Lantana
camara L., Prunus x domestica L., Malus sylvestris Mill., Persica vulgaris Miller, Juglansregia L.

*Herbaceous: Primula vulgaris Huds., Amaryllisbelladonna L., Galanthus elwesii Hooker., Narcissus tazetta
L., Saponaria officinalis L., Cheiranthus cheiri L., Hyacinthus orientalis L., Tulipa L. spp., Mirabilisjalapa L., Ruta
graveolensL., Hydrangea macrophylla (Thunb.) DC., Ricinus communis L.

*Climber plants: Hedera helix L., Wisteria sinensis Sweet, Parthenocissus quinquefolia (L.) Planch,
Campsisradicans(L.) Seem., Ipomoea purpurea (L.)Roth.

Natural Herbaceous: Datura stramonium L., D. innoxia Miller, Sambucus ebulus L., Ecballium elaterium A.
Richard, Chelidonium majus L., Solanum nigrum L., Hyoscyamus niger L., Glaucium corniculatum (L.) Rud.,
Agrostemma githago L., A. gracilis Boiss.,, Arum italicum Mill., Conium maculatum L., Dryopterix filix-mas (L.)
Schott, Lathyrus sativus L., Phytolacca americana L., Digitalis ferruginea L., Cicuta virosa L., Euphorbia L. spp.,
Convolvulus L. spp., Trifolium L. spp., Coronilla varia Martyn, Vicia freyniana Bornm., HypericumL. spp.

Key words: Foliage Plants, Poisonous Plants, Toxicology, Landscape Architecture, Isparta

*

Isparta ilinin halka acik alanlarinda bulunan zehirli siis bitkileri

Ozet

Bu ¢alisma, Isparta ili sehir merkezinde halka acik alanlara dikilen ve peyzaj degeri olan odunsu ve otsu zehirli
stis bitkilerini belirlemek i¢in yapilmistir. Bu listeye dogal olarak yetisen az zehirli siis bitkileri de eklenmistir. Calisma
kapsaminda son 3 yil igerisinde muhtelif zamanlarda ve donemlerde gozlemler yapilarak bitki listesi ¢ikarilmistir. Bu
bitkilerin ekseriyetinin drnegi herbaryumumuzda (Giil Herbaryumu) mevcuttur. Bitkilerin 6zellikle ¢ocuklar agisindan
zehir miktar1 yliksek olan donemleri ve zehirli organlarina dikkat c¢ekilmektedir. Zehirli bitkilerin ¢ogunlugu zehri
tohumlarinda biriktirmekte, bunu sirasi ile ¢igek ve yapraklar1 izlemektedir. Isparta ili sehir merkezinde tespit edilen
zehirli bitkilerden 6nemlileri agsagida listelenmistir:

*QOdunsular (Cali ve agag): Aesculus hippocastanum L., Ligustrum wvulgare L., Buxus sempervirens L.,
Berberis L. spp., Sambucus nigra L., Robinia pseudoacacia L., Mahonia aquifolium Nuitt., llex aquifolium L., Taxus
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baccata L., Cagtanea sativa Miller, Schinus molle L., Nerium oleander L., Euonymus latifolius (L.) Miller, Lantana
camara L., Prunus x domestica L., Malus sylvestris Mill., Persica vulgaris Miller, Juglansregia L.

*Otsular: Primula vulgaris Huds., Amaryllis belladonna L., Galanthus elwesii Hooker., Narcissus tazetta L.,
Saponaria officinalis L., Cheiranthus cheiri L., Hyacinthus orientalis L., Tulipa L. spp., Mirabilis jalapa L., Ruta
graveolens L., Hydrangea macrophylla (Thunb.) DC., Ricinus communisL.,

*Tirmanicilar: Hedera helix L., Wisteria sinensis Sweet, Parthenocissus quinquefolia (L.) Planch, Campsis
radicans (L.) Seem., Ipomoea purpurea (L.)Roth.

Dogal Otsular: Datura stramonium L., D. innoxia Miller, Sambucus ebulus L., Ecballium elaterium A.
Richard, Chelidonium majus L., Solanum nigrum L., Hyoscyamus niger L., Glaucium corniculatum (L.) Rud.,
Agrostemma githago L., A. gracilis Boiss,, Arum italicum Mill., Conium maculatum L., Dryopterix filix-mas (L.)
Schott, Lathyrus sativus L., Phytolacca americana L., Digitalis ferruginea L., Cicuta virosa L., Euphorbia L. spp.,
Convolvulus L. spp., Trifolium L. spp., Coronilla varia Martyn, Vicia freyniana Bornm., Hypericum L. spp.

Anahtar kelimeler: SisBitkileri, Zehirli Bitkiler, Toksikoloji, Peyzaj Mimarlig1, Isparta
1. Giris

Yeryiiziiniin biiyiik bir boliimiinii bitkiler kaplamaktadir. Insanlar gevresindeki bitkileri 6grenmeye daima
gereksinim  duymaktadirlar. Bitkilerin  biiylik bir bolimii tarim, gida, ilag, baharat, tekstil gibi aanlarda
kullanimlarindan dolay1 ekonomik yénden 6nem tasimaktadirlar.

Siis bitkileri park ve bahgelerde ¢evreyi giizellestirmek amaciyla dikilmektedir. Ancak ¢evre diizenlemelerinde
kullanilan bu bitkilerin énemli bir kismi zehirlidir. Zehirli bitkiler insan ve hayvanlar i¢in hastalik veya 6liime neden
olabilecek kadar toksik madde igerebilirler (Segmen ve Leblebici, 1987). Dinyada zehirli bitkilerle ile ilgili ilk liste
Bernhard Smith tarafindan 1905 yilinda yapilmistir. Bu ¢calismaya gore 255 familyaya ait 11614 bitki tiirii incelenmis ve
bu bitkilerin sadece % 1’inin zehirli oldugu saptanmustir. Tiirkiye’de zehirli bitkilerle ilgili ilk ¢alisma Giiley (1953)
tarafindan Trabzon ve Samsun yorelerinde yapilmistir. Bu ¢aligmaya gore; toksik etkiye sahip 72 bitki tiirii saptanmisgtir.
Bu konuda en detayli ¢alismay1 Baytop (1963) yapmistir. “Tiirkiye’nin Tibbi ve Zehirli Bitkileri” adli bu eserde 161
toksik etkiye sahip bitki tiiri saptanmistir (Yilmaz vd., 2006). Tiirkiye’de zehirli bitkiler Solanaceae, Ranunculaceae,
Apocynaceae, Scrophulariaceae, Araceae, Fabaceae, Adteraceae, Juglandaceae, Rosaceae, Liliaceae, Iridaceae
Berberidaceae familyalarinda bulunmaktadir (Baytop, 1984; Se¢gmen ve Leblebici, 1987; Oguz ve Yayintas, 1987,
Ylce vd., 1995; Yiice, 2002; Secmen vd., 2004; Acartiirk, 2004; Yiicel, 2005; Yilmaz vd., 2006).

Cesitli familyalara ait tiirlerde birbirinden farkli pek ¢ok zehirli maddeye rastlanmaktadir. Bitkilerde
metabolizma sonucu olusan alkaloidler, glikozidler, fitotoksinler, oksalatlar, regine ve tanenler bu tlr zehirli
maddelerdendir. Bitkilerdeki bu zehirli maddeler viicuda alindiklar1 zaman, zehirlenmelere neden olurlar ve normal
viicut fonksiyonlarmi etkilerler (Yilmaz vd., 2006). Zehir, bitkinin farkli organlarinda (rizom, yumru, sogan, kok,
gbvde, yaprak, meyve, tohum vb.) veya tiimiinde olabilir. Bitkiden bitkiye zehir orami degisiklik gostermektedir. Bu
durum bitkinin bulundugu cografyaya, ekolojik sartlara, yasina ve fizyolojik yapisina gore degisebilmektedir. Zehrin
insan ya da hayvanlar Gzerine olan etkisi canlinin yagina, cinsiyetine, saglik durumuna, agirligina ve immun sistemine
gore farklilik gosterebilmektedir. Hypericumtiirlerinden zehirlenen koyunlar gibi nadiren hayvanlarin kiirk rengine gore
de degisebilir.

Yapilan gevre diizenleme ve giizellestirme ¢aligmalarinda bitkilerin sadece estetik dzellikleri degil, canlilar
iizerinde etkili olabilecek faydali ve zararli 6zellikleri de géz oniinde bulundurulmalidir. Bu ¢alismada Isparta ilinde
halka acik alanlarda kullanilan ve toksik madde igeren siis bitkilerinin belirlenerek siis bitkisi se¢ciminde bu &zellige
dikkat edilmesi gerektigi vurgulanmistir.

2. Materyal veyontem

Isparta ilinin halka acgik alanlarinda muhtelif zamanlarda gozlemler yapilmis ve bitki listeleri ¢ikarilmistir.
Bitkilerin kimyasal yapilar1 goz 6niinde bulundurularak zehirli olan bitkiler listesi olusturulmustur. Listede bitkiler
dogal ve kiiltiir olarak ayrilmigtir. ‘Tespit edilen zehirli bitkilerin fotograflar1 gekilmistir. “Dogal” ifades “sadece
dogada bulunur ” anlaminda degil, dogal olarak halka agik alanlarda yetisenler ve gogaltilarak ilgili mekéanlarda
kullanilan bitkiler manasidadir. Metin igerisinde sik gegen kelimeler 6zellikle yon isimleri kolay anlasilacak sekilde
kisaltilmislardir. Taksonlarin gesitli dzelliklerinin belirlenmesinde gézlemlerimiz yaninda literatiir kayitlarindan (Davis,
1965; Baytop, 1984; Secmen ve Leblebici, 1987; Ozcelik, 1987; Oguz ve Yayintas, 1987; Oztiirk ve Ozgelik, 1991;
Yiicel vd., 1995; Yiicel, 2002; Segmen vd., 2004; Acartiirk, 2004; Y iicel, 2005; Ozgelik vd., 2006; Yilmaz vd., 2006)
yararlanilmig ve Tablo 1 olusturulmustur.

3. Bulgular

Yapilan incelemelerde Isparta ilinin halka acik alanlarinda 62 familyaya ait 117 zehirli bitki taksonu tespit
edilmistir. Bu taksonlarmn yaklasik olarak % 1,8’i ekzotik, % 47,8’i dogal, % 50,4’i de kiiltiir edilmis bitkilerden
olusmaktadir. Bu zehirli bitkilerin % 22,22°si agag, % 4,27’si tirmanict, % 24,78’i ¢ali veya agagcik, % 48,72’si ise
otsu formdadir (Tablo 1).
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Tablo 1. Isparta ilinin halka agik alanlarinda kullanilan zehirli bitkiler /

Takson Yerel Adi/Adlar Familyasi Genel Zehirli Kismu Anavatam Ciceklenme
Goriiniisii Zamani(Ay)
Kiltlr Acer rubrum L. Kizil Akgaagag Aceraceae Agag Yapraklar K. Amerika
Kltar Aesculus hippocastanum L. Atkestanes Hippocastanaceae | Agag TUm bitki Balkan 4-7
(6zellikle tohumlarr) yarimadast
Dogal Agrostemma githago L. Karamuk, Karagillik Caryophyllaceae | Otsu Tim bitki (6zellikle 4-7
tohumlarr)
Dogal Agrostemma gracilis Boiss. Karamuk, Caryophyllaceae | Otsu TUm bitki 5-6
Exotic Ailanthus  atissma  (Miller) | Kokaragag Simaroubaceae Agag Yapraklart ve govde | Cin 5-6
Swingle kabuklari
Kiltlr Amaryllisbeladonna L. Zambak Amaryllidacese Otsu Sogani G. Afrika 34
Kdaltar Amygdalus communisL. Actbadem Rosaceae Agag Tohumlari G. B. ve Orta|34
var. amara DC. Asya
Dogal Arigtolochia clematitis L. Lohusaotu Aristolochiaceae | Otsu Tim bitki (6zellikle 4-8
rizomlart)
Dogal Arigtolochia maurorum L. Lohusaotu Aristolochiaceae | Otsu Tim bitki (6zellikle 3-7
rizomlart)
Kdaltar Armeniaca vulgaris Lam. Zerdali, Mugmula, Besbiyik, | Rosaceae Agag Tohumlari ve | K. Cin 34
Dongel yapraklar
Dogal Artemisia absinthium L. Act pelinotu, Actyavsan Asteraceze / Otsu TUm Bitki 6-9
Compositae
Dogal Arum italicum Miller Yilanyastig1, Yilanbicagt Araceae Otsu Tum bitki (6zellikle 4-5
yumru ve yapraklar)
Dogal Berberis crataegina DC. Kadintuzlugu, Hanimtuzlugu | Berberidaceae Cali Rizomlari ve gigekleri | Tiirkiye ve Iran | 5-6
Dogal BerberisvulgarisL. Kadin Tuzlugu, | Berberidaceae Cali Rizomlari ve ¢igekleri 5
Hanimtuzlugu
Dogal Berberisintegerrima Bunge Kadin Tuzlugu, | Berberidaceae Cali Rizomlari ve ¢igekleri 5-6
Hanimtuzlugu
Dogal BerberiscreticaL. Kadin Tuzlugu, | Berberidacese Cali Rizomlar1 ve gicekleri | TUrkiye ve 6
Hanimtuzlugu G. Avrupa
Kdaltar Betula pendula Roth Sarkik Hug Betulaceae Agag Govde kabuklart ve | TUrkiye, Avrupa, | 4-5
yapraklari Sibirya,
Kafkaslar ve
fran'tn kuzeyi
Kdaltar Bougainvillea glabra Choisy Gelinduvag: Nyctaginaceae Tirmanici TUm bitki Brezilya
Dogal Brassica nigra (L.) Koch Harda Brassicaceae Otsu Meyveleri ve gigekleri 35
/Cruciferae
Dogal Buxus sempervirensL. Simsir Buxaceae Cali Yapraklar Tirkiye ve |34
Avrupa’nin
Akdeniz Kiyilar
Kltar Castanea sativa Miller Kestane Fagaceae Agag Meyveleri Tirkiye, 6-8
G. Avrupa,
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K. Afrika
Kdaltar Caesalpinia gilliesi Wall. ex| Tavus ¢igegi, Cennet ¢icegi | Fabacese Agagcik Meyve ve tohumlari G. Amerika 7-8
Hook. /Leguminosae
Kiltlr Campsisradicans (L.) Seem. Acem borusu Bignoniaceae Tirmanici TUm bitki D. Amerika
Kdaltar Cerasusvulgaris Miller Visne Rosaceae Agag Tohumlari Turkiye, 35
B. Asya ve
Balkanlar
Kdaltar Cheiranthus cheiri L. Sebboy Brassicaceae Otsu Tum bitki (6zellikle | Avrupa 34
/Cruciferae cicekleri)
Kdaltar Chrysanthemum L. spp. Kasimpati Asteraceze / Otsu
Compositae
Dogal Chelidonium majus L. Kirlangigotu Papaveraceae Otsu TUm bitki 4-8
Dogal Cicutavirosa L. Su baldiram Apiaceae Otsu TUm bitki 6-7
/Umbdliferae
Dogal ClematiscirrhosaL. Bahar sarmasigt Ranunculaceae Cal TUm bitki Tiirkiye, Kibris, | 3-4
Suriye ve
Avrupa’nin
Akdeniz kugag1
Dogal Colchicum kotschyi Boiss. Aci ¢igdem Liliaceze Otsu Tum bitki (6zellikle 8-11
tohum ve sogani)
Dogal Colchicum szovitsii Fish. et Mey. | Katir ¢igdemi Liliaceze Otsu Tum bitki  (6zellikle 2-5
tohum ve sogani)
Dogal Colchicum troodii Kotschy Kibris ¢igdemi Liliaceze Otsu Tum bitki (6zellikle 10-11
tohum ve sogani)
Kdaltar Colocasiaesculenta L. Fil kulagt Araceae Otsu TUm bitki G.D. Asya
Kdaltar Convallariamajalis L. Miige, Inci gigegi Liliaceze Otsu TUm bitki 4-5
Kdaltar CornusmasL. Kizilcik, Ergen, Kibris kirazi | Cornaceae Cali veya | Meyveleri ve govde | Turkiye, 35
agagcik kabuklari Kafkaslar ve
G.D. Avrupa
Dogal Cotinus coggyria Scop. Boyact sumagi Anacardiaceae Cali Y apraklart Turkiye ve|4-6
Turkiye'den
Fransaya kadar
Akdeniz kugag1
Dogal Cyclamen coum Miller Topalak, Yer  somunu, | Primulacese Otsu Yumrulart 25
Domuzturpu
Dogal Datura stramonium L. Tatula, Boru ¢igegi Solanaceae Otsu TUm bitki 5-11
Dogal Datura innoxia Miller Tatula Solanaceae Otsu TUm bitki 5-10
Kltar Delphinium staphisagria L. Hezeran Ranunculaceae Otsu Tim bitki (6zellikle 5-6
tohumlarr)
Kdaltar Dicentra spectabilis Lem. Kizkalbi Papaveraceae Otsu TUm bitki
Kiltlr Dieffenbachia picta Schott Araceae Otsu TUm bitki
Dogal Digitalisferruginea L. Y uksukotu Scrophulariaceae | Otsu TUm bitki 6-9
Dogal Dryopterisfilix-mas (L.) Schott Erkek egrelti, Kartal egreltisi | Aspidiacese Otsu Rizomlari 6-9
Dogal Ecballium elaterium (L.) A.Rich. | Seytankelegi, Acidiilek, | Cucurbitaceae Otsu Tum bitki (6zellikle 4-10
Cirtatan, meyveleri ve kokleri)
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Cirtlak, Esekhiyari,
Ebucehil karpuzu
Dogal Equisetum arvense L. Atkuyrugu, Kirkbogum, Equisetaceae Otsu TUm bitki
Altinotu
Dogal Equisetum ramosssmum Desf. | Atkuyrugu, Kirkbogum, Equisetaceae Otsu TUm bitki
Altinotu
Dogal Euonymuslatifolius(L.) Miller Ig agaci, Papazkiilahi Celastraceze Cali veya | TUm bitki (6zellikle | Turkiye, Avrupa, | 5-6
agagcik meyveleri) Kafkadlar,
Torkistan
Kltar Euonymus japonicus Thunb. Taflan Celastraceze Cali veya | Tum bitki (6zellikle 5-6
agagcik meyveleri)
Kdaltar Euphorbia pulcherrrima Willd. Atatiirk ¢icegi, Noel yildiz1 | Euphorbiaceae Otsu Tum bitki (6zellikle | Meksika 11-3
yapraklari)
Dogal Galanthus elwesii Hooker fil. Kardelen Amaryllidacese Otsu Sogani (12-) 24
Kiltlr Gelsemium sempervirens (L.) Ait. | Yasemin L oganiaceae Tirmanici 4-5
Dogal Genigatinctoria L. Katirtirnagt Fabacese Cali Tohumlari Turkiye, Avrupa, | 4-7
/Leguminosae Kafkaslar ve
fran’1n kuzeyi
Kdaltar Ginkgo biloba L. Mabet agaci Ginkgoaceae Agag TUm bitki G.D. Cin
Dogal Glaucium acutidentatum | Gelincik Papaveraceae Otsu Toprak tstii kisimlari
Hausskn. et Bornm.
Dogal Glaucium corniculatum (L.) Rud. | Gelincik Papaveraceae Otsu Toprak istii kisimlart | TUrkiye, 5-7
K. D. Avrupa, K.
Irak ve Iran
Dogal Hedera helix L. Duvar sarmasigi, Karayaprak | Araliacese Tirmanici TUm bitki 9-10
Kltr Hyacinthus orientalis L. Sitimbdil Liliaceae Otsu Tim bitki (6zellikle 5-6
soganlart)
Kltar Hydrangea macrophylla (Thumb.) | Ortanca Saxifragaceae Otsu TUm bitki CinveJaponya |7-10
DC.
Dogal Hyoscyamus niger L. Banotu, Gavur haghasi Solanaceae Otsu Tum bitki (6zellikle 4-8
tohumlarr)
Dogal Hyoscyamusreticulatus L. Banotu, Gavurhaghagi Solanaceae Otsu Tum bitki (6zellikle 4-8
tohumlarr)
Kdaltar Ilex aquifolium L. Cobanpuskiilii, Isilgan Aquifoliaceae Agag Meyveleri Turkiye, 6-7
K. Afrika,
Avrupa,
Kafkaslar, Iran,
B. Asyave Cin
Kaltar Irisgermanical. Zambak, Slisen Iridaceae Otsu TUm bitki 4-5
Kdaltar Jasminium sambac (L.) Aiton Yasemin (beyaz ve sar1 ), | Oleacese Kiigiik cali TUm bitki 4-5
Ful
Kltar JuglansregiaL. Ceviz Juglandaceae Agag Yapraklar Tirkiye, 4-5
Balkanlar,
Kafkaslar ve
O. Asya
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Dogal JuniperussabinalL. Sabin ardici, Sahin ardici Cupressaceae Cali Tohumlari Turkiye,
G. Avrupa ve
Kafkaslar
Kdaltar Laburnum anagyroides Med. Adi sarisalkim Fabaceae/ Cali veya | Ozellikle tohumlar1 | Avrupa 5-6(-8)
Leguminosae agacgcik olmak iizere tim bitki
Kdaltar Lantana camara L. Mine ¢icegi Verbenaceae Cali Meyveleri Tropik Amerika | 5-6(-8)
Dogal Lathyrussativus L. M Urdimuk Fabaceae/ Otsu Tohumlari 4-6
Leguminosae
Dogal Laurusnobilis L. Defne Lauraceae Cali veya | Yapraklari ve | Turkiye ve|35
agacgcik meyveleri Balkanlar
Kdaltar Ligustrum wulgare L. Kurtbagr1 Oleacese Cali veya | Meyve ve yapraklart Turkiye, Afrika|6
agaccik ve K. Avrupa
Kltdr LupinusalbuslL. Termiye Fabaceae/ Otsu Tohumlari 5-6
Leguminosae
Kltar Mahonia aquifolium Nutt. Mahonya Berberidacese Cali Meyve ve tohumlari B. ve O. Avrupa, | 4-5
K. Amerika
Kdaltar Malus sylvestris Mill. Siis Elmast Rosaceae Agag Tohumlari Turkiye ve|4-5
Avrupa
Kdaltar Melia azedarach L. Tesbih agact Meliaceae Agag Yaprak, ¢icek ve|HindiganveCin |4-5
meyveleri
Kdaltar MirabilisjalapalL. Ezangicegi,  Aksamsefasi, | Nyctaginaceae Otsu Tohumlari ve kokleri | Meksika 7-9
Gecesefasi
Kiltlr Narcissus tazetta L. Zerrin, Nergiz Amaryllidacese Otsu Sogani 1-3
Dogal Nerium oleander L. Zakkum, Zikkim, Agu Apocynaceae Cali veya | TUm bitki Turkiye, Filistin, | 4-9
agacgcik K. Afrika,
G. Avrupa
Dogal Ornithogalum umbellatum L. Tukrikotu Liliaceze Otsu Sogani 3-6
Dogal Paeonia peregrina L. Sakayik, Ayigiilii Ranuncul aceae Otsu 5-6
Kdaltar Parthenocissus quinquefolia Amerikan sarmagig1 Vitaceae Tirmanict Meyveleri K. Amerika 7-8
(L.) Planch
Dogal Phytolacca americanalL. Sekerciboyast Phytol accaceae Otsu TUm bitki K. Amerika ve|6-9
Meksika
Kdaltar Picea orientalis(L.) Link. Dogu ladini, Tledin, Géknar | Pinaceae Agag Govde kabuklar Turkiye ve| -
Kafkaslar
Kiltlr Picea pungens Engelm Mavi ladin Pinaceae Agag Govde kabuklar K. Amerika -
Kdaltar Prunus x domestica L. Siis erigi Rosaceae Agag Tohum ve yapraklari | TUrkiye, 34
Kafkaslar,
O. Asyave
G. Afrika
Dogal Punica granatum L. Siis nar1 Puni caceae Agag Meyve kabuklart 6-8
Dogal Quercus L. spp. Mese, Palamut, Pelit Fagaceae Cali veya | Meyvesi 4-5
agac
Kltar Rhamnusfrangula. L. Barut agact Rhamnaceae Cali veya | Taze kabuklar1
agaccik
Dogal RhuscoriarialL. Sumak, Mavru Anacardiaceae Cali Yapraklar Tirkiye, Avrupa, | 6-7
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B. Asya,
Akdeniz kryilari
Kdaltar Robinia pseudoacacialL. Akasya Fabacese Cali ve | Kok, kabuk ici, genc| K. Amerika 4-6
/Leguminosae agacgcik yapraklar, meyve ve
tohumlar
Kiltlr Ruta graveolensL. Sedefotu Rutaceae Otsu Bitkiden ¢ikan yag O.veG. Avrupa | 6-9
Dogal Sambucus ebulusL. Bodur murver Caprifoliaceae Otsu Govde kabuklari, 7-8
yaprak, meyve
Dogal Sambucus nigra L. Agag¢ miirver Caprifoliaceae Cali veya | Govde kabuklar, 4-7
agacgcik yaprak, meyve
Dogal Saponaria officinalisL. Sabunotu Caryophyllaceae | Otsu Tim bitki (6zellikle 6-8
tohumlarr)
Kdaltar SchinusmolleL. Yalanci karabiber Anacardiaceae Agag Meyveleri O. ve G.|4-6
Amerika
Kaltar Solanum dulcamara L. Sofur, Solanaceae Otsu TUm bitki Tirkiye, Avrupa|6-11
Y aban yasemini ve
B. Asya
Dogal Solanum nigrum L. Kopek iiziimii, It iiziimii Solanaceae Otsu Meyveleri
Kdaltar Solanum luteum Miller K 6pek Uziimi, It {iziimii Solanaceae Otsu Meyveleri
Dogal Sorghum halepense L. Pers. Kaynagik, Domuzayrigi Poaceae Otsu TUm bitki 5-11
/Graminege (6zellikle tohumlarr)
Kaltar Tanacetum vulgare L. Solucanotu, Pireotu Asteraceae/ Otsu TUm bitki 6-8
Compositae
Kltar Taxus baccata L. Porsuk Taxaceae Agag Ozellikle tohum olmak | Turkiye, 4-5
lizere yaprak ve geng |K. Afrika,
surginleri Avrupa ve
Kafkaslar
Dogal Thalictrum flavum L. Cayir sedefi Ranuncul aceae Otsu TUm bitki 6-7
Kltr Wisteria sinensis Sweet Morsalkim Fabaceae/ Tirmanici TUm bitki Cin 4-5
Leguminosae
Kdaltar Vincamajor L. Cezayir meneksesi Apocynaceae Otsu TUm Bitki Avrupd dan 4-6
Kafkaslara kadar
Kdaltar Vincaminor L. Cezayir meneksesi Apocynaceae Otsu TUm Bitki Avrupd dan 4-5
Kafkaslara kadar
Dogal Viscum album L. Okseotu, Gokegek, Govelek, | Loranthaceae Otsu TUm bitki Asyave Avrupa | 3-4
Cekem, Purc
Kdaltar Zantadeschia  aethiopica L. | Diigiin ¢igegi Araceae Otsu TUm bitki Tropikler ve 4-5
Spreng G. Afrika
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4. Sonugclar ve tartisma

Isparta ilinde halka agik alanlarda siis amaglh kullanilan bitkilerden 6nemli bir kismmin zehirli bitki oldugu
tespit edilmistir. Zehrin etkisi bitki g¢esidine, sahip oldugu toksik madde miktarmna ve gesidine gore; ayrica toksik
maddeye maruz kalan canlinin tiiriine, yasina, agirligina, cinsiyetine, immun sistemine ve fizyolojisine gore farklilik
gosterebilmektedir. Zehirli bitkilerin canli viicuduna olan etkileri 6liime varan sonuglar meydana getirebilmektedir.
Calismamizda zehirli siis bitkisindeki esas amag insanlarm 6zellikle ¢ocuklarin olumsuz etkilenmeleridir. Bu nedenle
halka acik alanlar dikkate alinmistir. Cocuk parklarinda zehirli siis bitkilerinin dikilmemesine 6zen gosterilmelidir. En
azindan cocuklarin dikkatini ¢ekecek zehirli bitkilerden kaginilmalidir. Cogu bitki giceklenme ve meyvelenme
doneminde toksiditesini artirmaktadir. Bu nedenle bitkilerin zehirli olan kismi ve gigeklenme donemi biiyiikk 6nem
tagimaktadir. Cigekleri zehirli ve gosterisli olan, ¢igeklenme mevsimi de ¢ocuklarin parklarda en ¢ok oldugu zamanlara
rastlayan bitkilerin 6zellikle parklar basta olmak {izere acik alanlarda yogun olarak kullanimindan kaginilmalidir. Hig
olmazsa 2. derecede aktif olan alanlara dikilmelidir. Ozellikle gocuklarm oyun parklari ve sik¢a ugradiklari yerlerde
peyzaj dizenlemeleri yapilirken zehirli bitkilere fazla yer verilmemelidir. Yapilan hatali diizenlemelerin Oniine
gegilmesi icin bitki {reticilerinin, saticilarmin, bu bitkileri kullanacak kisi ya da kurumlarin bilinglendirilmesi
gerekmektedir. Zehirli sis bitkilerinin peyzaj amaghi kullanimmimn azaltilmasi ya da kontrol altina almmast igin
sistematik, fizyolojik ve toksikolojik incelemelerin arttirilmasi, bu bilgilerin kamuoyu ve sehirlerin park-bahce
diizenlemelerini yapan kurumlarin bilgisine sunulmasi gerekmektedir.

Yapilan peyzaj ¢alismalarinda dikilen bitkilerin ¢it amagli, yer Ortiicii, aromatik, estetik oluslar1 esas alinmakta
ote yandan zehirli olup olmadiklart géz 6niinde bulundurulmadan kullanilmaktadir. Tibbi ve aromatik agidan énemli ve
peyzaj degeri olabilecek bitkilerin halka agik alanlarda dikilmesi toplum saglig: iizerinde olumlu etkiler yapacaktir.
Boyle bitkilerin basinda giil (Rosa), lavanta (Lavandula), karanfil (Dianthus), hatmi (Alcea, Althea), kekik (Origanum,
Thymus, Satureja) vs. gelmektedir. Ayn1 zamanda bu bitkiler hafizayr kuvvetlendirmekte, stresi ve strese dayali
hastaliklar1 azaltmaktadir. Caligmamizin halk sagligina ve konuya ilgi duyanlara faydali olmasini timit ederiz.
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Abstract

In this study, Hayrat (Trabzon)-Kakandere (Rize) and surrounding area ethnobotanical properties were
investigated. Field studies were carried out in research areain June-August 14 different areas (2010). At the end of the
field studies, 101 taxa included in 49 families were identified. The utilization of the plants was divided into three
categories; as drug, food and for other purposes. Also, the scientific names of the plants, local names, families, usable
parts and forms of utilization were listed alphabetically in the tables. It is found that Myosotis lazica, Sellaria media
and Sedum spurium taxa were used for medical purposesfirg time.

Key words: Ethnobotany, Hayrat (Trabzon), Kalkandere (Rize), Turkey

*

Hayrat (Trabzon) ve Kalkander e (Rize) *den etnobotanik bir arastirma

Ozet

Bu c¢alismada Hayrat (Trabzon)-Kalkandere (Rize) ve gevresinin etnobotanik o&zellikleri arastirilmistir.
Arastirma alaninda Haziran-Agustos (2010) aylarinda 14 ayr1 yerlesim yerinde arazi calismalar1 yapilmistir. Bu
arastirmalar sonucunda 49 familyaya ait 101 takson tespit edilmistir. Bitkiler ilag, yiyecek ve diger amaglar olmak iizere
iic ayr1 kategoride toplanmistir. Ayrica tablolarda bitkilerin bilimsel ve yoresel adlari, familyalari, kullanilan kisimlart
ve kullanim sekilleri alfabetik olarak verilmistir. Myosotis lazica, Sellaria media ve Sedum spurium taksonlarinin
Tiirkiyede tibbi amagl olarak kullanildigr ilk kez tespit edildi.

Anahtar kelimeler: Etnobotanik, Hayrat (Trabzon), Kalkandere (Rize), Turkiye
1. Introduction

The term ethnobotany can be summarized as* people living in the vicinity of aregion to exploit information to
meet the various needs of plants and the effect on plants’(Yildirimli, 2004). Turkey has a quite rich flora with
approximately 11.000 plants. Local people use the rich flora for different purposes. Recently, the studies performed
utilization of the plants for different purposes in Turkey. We see from this studies, nearly 500 plants are used for
medicinal purposes (Giines, 2011). In this study, usage form of 101 plants by the community and local names of plants
were investigated. The research was carried out in 9 village, 3 district and 2 plateau. Interviews were performed with 70
persons in total. There is a dense population in areas dominated by gorges, high mountains, lush forests and abundant
rainfall. Asaresult of dense population, vegetation destroyed with farming, fuel, accommodation etc purposes. Local
people provides livelihood with especially tea, farming, animal husbandry and trade in the region.

2. Materials and methods

In research area, field and land study is executed in 40 days between the months of June —August (2010).
Ethnobotanical data were collected through these studies. Working group is composed of usually 2, sometimes 3

) Corresponding author / Haberlesmeden sorumlu yazar: Tel.: +902642956201; Fax.: +902642955960; E-mail: msagiroglu@sakarya.edu.tr
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people. Interviews were conducted with peoplein research area and settlement. Resource people were selected who has
knowledge and experience about topic and recognized around the people. The information was obtained from 70
resource people. Also, age, occupation, gender, village names of people were noted and given intable 1. Local names
of plants, usable parts and purposes of utilization were investigated while ethnobotanical data collecting. Informations
were confirmed interviews with different people. The plant samples were collected from the area in terms of
ethnobotany and these samples have been identified using Flora of Turkey and the Aegean Islands (Davis at a., 1965-
1985; 1988; Giner et a., 2000). Also, the specimens were recorded as a herbarium material in Sakarya University
Herbarium.

Table 1. The features of the people participated in the study and their residences

Age | Gender and name | Occupation | Name of thevillage
71 Woman Housewife Gegitli

50 Woman Farmer Gegitli

73 Woman Housewife Taflancik

60 Man Headman Dereyurt

50 Man Tradesmen Piarca

26 Woman Housewife Gegitli

78 Woman Housewife Tavsanh

47 Woman Housewife Gegitli

63 Man Carpenter Gegitli

75 Woman Housewife Y enikdy

80 Woman Housewife Gegitli

57 Woman Housewife Gegitli

66 Woman Housewife Balaban Hamzali District
78 Woman Housewife Balaban Dogan District
65 Man Driver Balaban Merkez
71 Man Contractor Pinarca

65 Woman Housewife Gegitli

80 Man Headman Y enikdy

67 Man Farmer Pinarca

66 Woman Housewife Piarca

63 Woman Housewife Gegitli

68 Man Farmer Pinarca

63 Woman Farmer Gegitli

72 Man Farmer Gegitli

67 Man Farmer Gegitli

27 Woman Housewife Taflancik

65 Woman Farmer Gegitli

68 Woman Farmer Balaban Hamzali District
85 Man Retired Findikl1

41 Woman Farmer Y enikdy

66 Woman Housewife Gegitli

78 Woman Housewife Dereyurt

65 Man Farmer Gegitli

50 Woman Housewife Gegitli

70 Woman Housewife Gegitli

47 Man Tradesmen Gegitli

80 Man Contractor Pinarca

77 Man Farmer Gegitli

40 Man Contractor Pinarca

85 Woman Housewife Gegitli

82 Man Farmer Gegitli

65 Woman Housewife Pinarca

68 Woman Housewife Pinarca

83 Woman Housewife Taflancik

78 Woman Housewife Aydméz

60 Man Headman Aydméz
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Table 1. (continuid)

70 | Man Contractor Gegitli

66 | Woman Housewife Gegitli

45 | Woman Pharmaci st Gegitli

68 | Man Farmer Mesoras Plateau
68 | Woman Farmer Mesoras Plateau
72 | Woman Housewife Dagdibi District
65 | Man Conractor Caglayan

75 | Woman Housewife Dilgerli

67 | Man Tradesmen Dulgerli

68 | Man Carpenter Caglayan

43 | Woman Housewife Dulgerli

85 | Woman Housewife Dagdibi District
27 | Man Officer Dagdibi District
76 | Man Retired Dagdibi Distirct
59 | Man Retired Dilgerli

50 | Woman Housewife Caglayan

56 | Woman Housewife Dagdibi District
52 | Man Worker Dilgerli

63 | Man Retired Dulgerli

73 | Woman Housewife Dilgerli

47 | Woman Housewife Dulgerli

30 | Woman Housewife Dagdibi District
80 | Woman Housewife Findiklt

67 | Woman Housewife Dilgerli

3. Reaults

The traditional use of medicinal plants plays a significant role in human life in Turkey . It is shown that local
people use plants especially for food, medicine, ornaments, tools, fuel and other purposesWomen are more
knowledgeable than men about utilization of plants for food and medicine in the region. Etnobotany information
received from 70 persons, 50 of which are female. 40 of these women are housewife. Men who interested in farming
were more sophisticated than others about etnobotany. As a result of studies natura distribution of 101 plant, 78 of
these utilized taxa were used for food, 58 taxa for medical and 25 taxafor different purposes .Theresults givenin table
2 (food), 3 (medicine) and 4 (other purpose). At the end of the field studies, 101 taxa included in 49 families
ethnobotanical features were identified.

Table 2. Plant used as a food in Hayrat and Kalkandere

Species and Family Local name Part used Usage form

Equisstumarvense L. Camotu All parts Animal feed

(Equisetaceae)

Actinidia chinensis Planch. Kivi Fruit Eaten as afruit

(Actinidiaceae)

Carpinus betulus L. Klgen (Gurgen) Seeds Consume as a cookie

(Betulaceag)

Trachystemon orientalis(L.) Salut, Fumora Leaves and root The leaves are eaten with butter and roasted
G.Don Aerial parts used as an animal feed
(Boraginaceze)

Brassica oleracea L. Karaahana Leaves and petiole Consume as a meal

(Brassicaceae)

Campanulalactiflora M. Mincolos All parts Consume as a feed

Bieb.

(Campanulaceag)

Slene wlgaris (Moench) Otlak All parts Animal feed

Garcke var. commutata
(Guss.) Coode et Cullen
(Caryophyllaceae)
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Table 2. (continued)

Selaria media (L.)Vill. Zurzula All parts Med is done such as spinach, salad
Subsp. media
(Caryophyllaceae)

Beta vulgarisL. Pancar Whole plants Consume as apickle
(Chenopodiaceae)

Commelina communis L. Zurzuli All parts Animal feed
(Commelinaceag)

Achillea latiloba Ledep.ex Y aban kendiri All parts Animal feed
Nordm.
(Compositag)

Centaurea appendicigera Peygamber ¢igegi All parts Animal feed
C.Koch
(Compositag)

Cirsumrhizocephalum At dikeni All parts Consume as soup
subsp. sinuatum (Boiss.)
Davis & Parris
(Compositag)

Leontodon hispidus var. Sitla All parts Animal feed
glabratus (W.Koch)Bisch.
(Compositag)

Telekia speciosa Furndfila All parts Aniaml feed
(Schreber)Baumg.
(Compositag)

Convolvulus arvensisL. Ligigi All parts Animal feed
(Convoal vulaceae)

Cornus mas L. Kizileik Fruit Madejam, marmalade and sirup from
(Cornaceae) fruit

Corylusavellana L. Var. Findik Seeds,stem Eaten as afruit
pontica (C.Koch) Winkler
(Corylaceae)

Cucumis sativus L. Hiyar Fruit,stem and Fruit eaten as a salad
(Cucurbitaceae) flower Stem and | eaves used as an animal feed

Cucurbita maxima L. Kastanicga kabagt Fruit Made pumpkin pie
(Cucurbitaceae)

Lagenaria siceraria Su kabag1 Fruit Eaten asamed
(Mol.)Standl.
(Cucurbitaceae)

DiospyroslotusL. Trabzon hurmast Fruit Eaten as afruit
(Ebenaceag)

Rhododendron luteum Sweet | Cifin Flower Consume as a honey
(Ericaceae)

Rhododendron ponticum L. Komar Flowers Consume as a honey
(Ericaceae)

VacciniumarctostaphylosL. | Likapa Fruits Eaten as afruit, jam
(Ericaceae)

Vaccinium myrtillus L. Likarba All parts Eaten as afruit
(Ericaceae)

Phaseolus vulgaris L. Fasulye Fruit Eaten asamed
(Fabaceae)

Trifoliumpratense L. Var. Giin ¢icegi All parts Animal feed
americanum Harz (Fabaceae)

Castanea sativa Mill. Kestane Seed Eaten as afruit
(Fagaceae)

Ribes biebersteinii Berl.ex Frenk Gz0mi Fruits Made marmal ade from fruit
DC.
(Grossulariaceae)
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Juglansregia L.
(Juglandaceae)

Ceviz

Fruit

Eaten as afruit

Lamium gargani cum subsp.
reniforme (Montbret& Aucher
ex Bentham)R.R.Mill
(Labiatae)

Otlak

All parts

Animal feed

Mentha longifolia (L.)
Hudson subsp. longifalia
(Labiatae)

Nane

Leaves

Consume as a spices

Origanumvulgare L.subsp.
hirtum (Link) letsw.
(Labiatae)

Koy cay1 cigegi

Flowers

Drink asatea

PrundlavulgarisL.
(Labiatae)

Bahar ¢igegi

All parts

Animal feed

Salvia poculata Nabel ek
(Labiatae)

Cicekli fomari

All parts

Animal feed

AlliumcepalL.
(Liliaceae)

Sogan

Leaves and stem

Used in food

AlliumsativumL.
(Liliaceae)

Sarmusak

Stem

Used in food

Smilax excelsa L.
(Liliaceae)

Zimbilagi dikeni

Stem

Stem is eaten roasted

Ficuscarica L. Subsp. carica
(Moraceze)

Incir

Leaves and fruits

Leaves dried and drunk as atea
Fruit eaten

MorusalbalL.
(Moraceze)

Beyaz dut

Fruit

Eaten as afruit and mol asses

Orchis stevenii Reichb.
(Orchidaceae)

Otlak

All parts

Animal feed

Oxaliscorniculata L.
(Oxalidaceae)

Eksili of, Eksika

All parts

Used in meal

Plantago major L. Subsp.
major
(Plantaginaceae)

Singir otu, Damar otu

All parts

Drink as atea,

Holcuslanatus L.
(Poaceae)

Pamuk otu

All parts

Animal feed

ZeamaysL.
(Poaceae)

Misir

Seed

M ade soup and bread

Polygonum bistorta L. Subsp.
carneum(Koch)Coode& Culle
n

(Polygonaceae)

Otlak

All parts

Animal feed

Rumex obtusifolius L. Subsp.
subal pinus (Schur)Cel ak.
(Polygonaceae)

Lapaza

All parts

Animal feed

Aquilegia olympica Boiss.
(Ranunculaceze)

Otlak

All parts

Animal feed

Cerasus avium(L.)Moench
(Rosacese)

Kiraz

Fruit

Eaten as afruit

Cerasus vulgaris Miller
(Rosacese)

Vigne

Fruits

Eaten asafruit and jam

Cydonia oblonga Miller
(Rosacese)

Ayva

Fruit

Eaten as afruit

Eriobotrya japonica
(Thunb.)Lindl.
(Rosacese)

Mus,yenidiinya

Fruits

Eaten asafruit and jam

Fragaria ananassa
Duchesne
(Rosaceae)

Osmanl ¢ilegi

Fruits

Eaten asafruit and jam
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Table 2. (continued)

Fragaria vesca L. Y abani Cilek Fruits Eaten asafruit and jam
(Rosaceae)

Laurocerasus officinalis Kastanigga karamisi Fruit Eaten as afruit

Roemer

(Rosaceae)

Malus sylvestris Miller Elma Fruit Eaten as afruit
(Rosaceae)

Mespilus germanica L. Musmula, déngel Fruit Eaten as afruit

(Rosaceae)

Persica wlgaris Miller Seftali Flower and fruit Eaten as afruit
(Rosaceae)

Prunus domestica L. Agustos erigi Fruits Eaten as afruit
(Rosaceae)

Prunus spinosa L. Kis erigi Fruits Eaten as afruit
(Rosaceae)

Rubus caesius L. Fuska Fruit Madejam
(Rosaceae)

RubusidaeusL. Handuka Fruit Madejam
(Rosacese)

Citrus deliciosa Ten. Mandalina Fruits Eaten as afruit
(Rutaceae)

Citruslimon(L.)Burm.f. Limon Fruits Asadrink
(Rutaceae)

Citrusmedica L. Agag kavunu Fruits Jam
(Rutaceae)

Citrus sinensig(L.)Osbeck Portaka Fruits Eaten as afruit
(Rutaceae)

Capsicumannuum L. Biber Fruits Used in meal
(Solanaceae)

Lycoper cium esculentum Domates Fruits Used in meals and sdads
Miller

(Solanaceae)

Solanum melongena L. Patlican Fruits Used in mesal
(Solanaceae)

Solanum tuberosum L. Patates, Kukulika, Stem Consume as a food
(Solanacea) Kartof

Camdia Cay Flowers Drink asatea
sinensg(L.)O.Kuntze

(Theaceae)

Tilia platyphyllos Scop. Ihlamur All parts Drink asatea
(Tiliaceae)

Astrantia maxima_tope Otlak All parts Animal feed
subsp. maxima

(Umbelliferae)

Chaerophyllumaureum L. Yemlik All parts Animal feed
(Umbelliferae)

Petroselinum crispum Maydanoz Leaves Used in meal or eaten fresh
(Miller) A.W.Hill

(Umbelliferae)

Urtica Dioica L. Sigran(isirgan) All parts Medl is done
(Urticaceag)

Vitisvinifera L. Uzim Fruit Molassesis done, eaten as afruit
(Vitacease)

Village numbers: 1.Gegitli, 2.Taflancik, 3.Dereyurt, 4.Pinarca, 5.Tavsanli,6.Yenikdy,7.Aydindz,8.Caglayan, 9.Diilgerli, 10.Balaban Dogan
District,11.Balaban Hamzali District,12.Dagdibi District,13.Mesoras Plateau, 14.Agagbas1 Plateau
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Table 3. Plant used for medicinal propose in Hayrat and Kalkandere

37

Species and Family Local name Village number Part used Usage form
Asplenium adianthum- nigrumL. Yar otu 1-4,9,10 All parts All parts boiled and washed
(Aspleniaceae) for Eczema
Asplenium trichomanes subsp. Sigan Otu 1-3,7-10 All parts All parts boiled and washed
quadrivalens D.E.Mey. for eczema
(Aspleniaceae)
Phyllitis scolopendrium(L.)Newman Karamis matugali 2-4,6-12 All parts Dried and drunk asateafor
(Aspleniaceae) diabetes
EquisetumarvenseL. Cam otu, Dede sakali | 3,4,7-9 All parts Dried and drunk asateafor
(Equi setaceae) eczema
Pinus sylvestrisL. Alat 1-4,6,9,12 Stem and cone Resin used for bronchitis
(Pinaceae) ,stomachache
Cone boiled for rheumatism
Impatiens noli-tangere L. Sinaticga 1-14 Leaves Used for henna
(Balsaminaceae)
Alnusglutinosa ( L. ) Gaertner Kizilagag 1-6, 8,9,12,13 Leaves Crushed and placed to
spp.glutinosa wound asa blood _toper
(Betulacesae) Matured leaves used as
henna
CarpinusbetulusL. Kulgen 1-3,6-9, 12,14 Leaves Leaves boiled and drunk for
(Betulaceae) cholesteral
Myosotis lazica M .Popov Mavi papatya 1-10,1,2,13 Aerial parts Dried and boiled for eyes
(Boraginaceae)
Trachystemon orientalis (L.) G. Don Salut,fumora 1-8,10,12 Stem,root Stem used for intestinal
(Boraginaceae) health
Root used for_inflammation
Sambucus ebulusL. Livor 4-7,9-12 Fruit Eaten for hemorrhoids
(Caprifoliaceae)
Stellariamedia (L.) Vill. subsp. media | Zurzula 3-5,7,9,11,12 Stem,leaves Eaten asa meal for
(L.) vill headhache
(Caryophyllaceae)
Beta vulgarisL. Pancar 2-4,7-10,12 Leaves Boiled for eczema
(Chenopodiaceae) Eaten for intestinal illness
Cirsiumrhizocephalum subsp. sinuatum | At dikeni 3,5,8-12 All parts Boiled and drunk for
L. dyspnea
(Compositae)
Leontodon hispidus L. var. glabratus Yilan dili 1-9,12,13 Leaves Leaves crushed and placed
(W.Koch)Bisch. wound as blood stoper
(Compositae)
Convolvulus arvensis L. Ligici 1-9 All parts Used asan ointment
(Convolvulaceae)
CornusmasL. Kizileik 1-14 Fruits Made a sirup from fruits for
(Cornaceae) abdominal pain
Corylusavellana L. var. pontica ( C. Funduk 1-14 Seeds Seeds eaten for anaemia
Koch )Winkler
(Corylaceae)
Sedum spurium M.Bieb. Koyun memesi 1-3,7,8,10-14 All parts Dried and cooked for wound
(Crassulaceae)
Brassica oleracea L. Karalahana 2,45,7-10 Leaves Petiole eaten for heartburn
(Cruciferae) Petiole heated for earache
Leaves mixed with milk for
wound
Capsella bursa — pastoris ( L.) Medik. Manih 3-5,7,10 Stem Eaten asa meal for intestine
(Cruciferae)
Cardamine raphanifolia Pourr. Mayasil otu, kus 2,3,6-8,11,13 All parts Eaten for hemorrhoid
(Cruciferae) lahanasi
Cucurbita maxima L. Kastanicga kabagi 1-7,11,13,14 Fruits Cores eaten for intestinal
(Cucurbitaceae) parasites
Cucurbita pepo L. Siit kabag1 1 Fruits Cooked and used externally
(Cucurhitaceae) for tonsl
Diospyroskaki L.f. Trabzon hurmasi 1-3,5, 6, Leaves Boiled for acneand bran
(Ebenaceae) 9,11,13,14
Rhododendron ponticum L. Komar 1-4,6,7,9-13 Leaves Leaves boiled for an hour
(Ericaceae) and drunk for pruritus
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Table 3. (continued)

Vacciniummyrtillus L. Likarba 2-13 All parts Fruit jam used for intestine

(Ericaceae) JFruit eaten fresh for
diabetes and congtipation,as
blood formingL eaves
usedtoothache ,Fresh leaves
boiled and drunk for
digestion

Phaseolus vulgarisL. Fasulye 1-9,11,14 Seed Seeds placed to ear for

(Fabaceae) mumps

Castanea sativa Miller (Fagaceae) Kestane 3-8,10-14 Flowers Drunk as ateafor dyspnea
and cardiovascular hedlth

Ribes biebersteinii Berl. ex DC. Frenk Gzimu 2-9 Fruits Used for urinary disoerders

(Grossulariaceae)

Juglansregia L. (Juglandaceae) Ceviz 1-8,1-13 Leaves,fruit Leaves boiled and drunk for
cancer, used externally for
joint pain
Fruit boiled and drunk for
kidney stone
Immature fruit exposed to
lemon and olive, and drunk
for goiter

Mentha longifolia Nane 2-9 Leaves Eaten for stomachache,

('L.) Hudson subsp. longifolia Crushed and drunk for

(Labiatae) intestinal worm

Prunella vulgarisL. Bumbur otu 1-9 Flowers Drunk asateafor gastric

(Labiatae) ulcer

AlliumcepalL. Sogan 1-8 Stem Used externally for

(Liliaceae) inflammation
Boiled and drunk for
constipation

Ficuscarica L. subsp. Incir 1-14 All parts Branch used externally

carica scorpion sting

(Moraceae) Leaves boiled and drunk for
asthma
Fruit used for constipation

Morusalba L. Dut 1-12 Fruits Eaten asa blood forming

(Moraceae)

Oxalis corniculata L. Eksili ot, eksika 2-4,6-9 All parts Chewed and eaten for

(Oxalidaceae) periodontal disease and
consgtipation

Platanus orientalisL. Cinar 1,3,5,8-12 Leaves Drunk as ateafor

(Platanaceae) calcification

Plantago major L. subsp. major Singir otu, damar otu 2-5,7,9,10-13 All parts Leaves used externally for

(Plantagi naceae) wound
Dried seed eaten for
hemorrhoid
Cooked with pardey for
stomache diseases
Boiled and drunk for urinary
inflammation,psoriasis,
rheumatism, hair |0ss
Dried and drunk asatea for
infarction

HordeumvulgarelL. Arpa 1-6,8,9,11,12 Seeds Eaten as a soup for diabetes

(Poaceae)

ZeamaysL. Misir 1-9,12 Tassdl, corncob Tassel boiled and drunk for

(Poaceae) kidney pains
Tassdl and corncob boiled
and drunk to pass kidney
Stone

Rumex obtusifolius L.subsp. subalpinus | Lapaza 1,4,7,8,12-14 Seed Dried and drunk asateafor

(Schur)Cdak. hemorrhoids

(Polygonacesae)

Alchemilla barbatiflora Juz. Findik otu 5-7,12-14 All parts Boiled and drunk for liver

(Rosaceae) inflammati on, dyspnesa,
gynecological diseases

Cerasusavium (L.) Kiraz 1-12 Stem Boiled and drunk for

Moench intestine

(Rosaceae)

Cerasus vulgaris Vigne 2-9 Fruits Eaten asa fruit for mental

Miller deficiency

(Rosaceae)
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Cydonia oblonga Miller Ayva 3-8,12 Leaves Boiled and drunk for

(Rosaceae) diarrhea
Dried leaves used asan
expectorant

Lauracerasus officinalis Roemer Kastanicga karamisi 19 All parts Core crushed and eaten for

(Rosaceae) diabetes, ssomache
diseases, hemorrhoids
Leaves cooked and used
externally for hemorrhoids
Fruit eaten for diabetes
Leaves used for backache,
diuretic

Malus sylvestris Miller Elma 1-14 Leaves Boiled and drunk for colic

(Rosaceae)

Mespilus germanica L. Musmula,dongel 2,479 Leaves Boiled and drunk for

(Rosaceae) kidneys

Persica vulgaris Mill. Seftali 1-5,7,9,10 Leaves Leaves boiled and water

(Rosaceae) drunk for Intestinal worms
and cough

Rubus caesius L. Fuska dikeni, pamuk 1-4,6,8,9,11 Roots, leaves Roots boiled and eaten asa

(Rosaceae) dikeni, handuka, soup for eczema,

fiskofi hemorrhoids and psoriasis

All partsused for infertility
Leaves placed to wound as
ablood stopper

Citruslimon(L.)Burm.f. Limon 1-14 Fruits Drunk with mint for

(Rutaceae) stomachache and cold
Drunk with honey for
cough

Solanum tuberosumL. Patates 1-9-11-13 Stem Crushed and drunk for

(Solanaceae) stomache diseases
Used for eye bruises

Camelia sinensis (L.)O.Kuntze Cay 1-14 Leaves Teasalved to skin or itchy

(Theaceae) skin

Tilia platyphyllos Scop. Ihlamur 1-14 Leaves Drunk asateafor

(Tiliaceae) bronchitis

Petroselinum crispum (Miller) A.W. Maydanoz 2-9 Leaves Boiled and drunk for

Hill inflammati on and kidney

(Umbdliferae) Stone

Urticadioica L. Sigran 1-9 Seed Dried and drunk asatea for

(Urti caceae) cancer Dried and
mixed with honey for
bronchitis

Vitisvinifera L. Uzim 3,6,7,9,10 Seed Grinded and mixed with

(Vitaceae)

honey for anemia

Village number s:1.Gegitli, 2.Taflancik, 3.Dereyurt, 4.Pinarca, 5.Tavsanli, 6.Yenikdy, 7.Aydin6z,8.Caglayan, 9 Dilgerli, 10.Balaban Dogan District,

11.Balaban Hamzali District, 12.Dagdibi District, 13.Mesoras Plateau, 14.Agagbasi Plateau

Table 4. Plant used as ornaments, tools, fuel and other purpose in Hayrat and Kalkandere

Species and family L ocal name Part used Usage form

Pinus sylvestris L. Cam,Alat Stem Making of kitchenware, timber, roofage and
(Pinaceage) beehive

Hedera helix L. Sarmagtk Branches Making of chair

(Araliacease)

Impatiens noli-tangere | Sinaticga Leaves Used as ahenna

L.

(Balsaminaceae)

Alnus glutinosa (L.) Kizilagag Stem Used astimber,firewood and fuel

Gaertner spp.glutinosa

(Betulaceag)

Carpinus betulus L. Klgen,Glrgen Stem Making of timber, shovel and pickaxe handle
(Betulaceag)

Buxus sempervirensL. | Simgir Stem Making of spoon and ladle

(Buxaceze)
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Table 4. (continued)

Corylusavellana L.
var. pontica
(C.Koch)Winkler
(Corylacese)

Findik

Making of basket

Lagenaria siceraria
(Moaling) Standl.
(Cucurbitaceae)

Su kabag1

Making of toy

Diaspyros kaki L.
(Ebenaceage)

Trabzon hurmasi

Making of spade handle

Rhododendron luteum
Swest
(Ericaceae)

Cifin

As afud

Rhododendron
ponticum L.
(Ericaceae)

Komar

As afud

Vaccinium myrtillus L.
(Ericaceae)

Likarba

Branch

Making of besom

Robinia pseudoacacia
L.
(Fabaceae)

Yalanci akasya

Stem

Making of fiddle and car safe

Castanea sativa Miller
(Fagaceae)

Kestane

Stem

Making of chair

Pteridium aquilinum
(L.) Kuhn
(Hypol epidaceae)

Egrelti otu

All parts

Spread under the animas

Juglansregia L.
(Juglandaceae)

Ceviz

Seed

Making of toy

Juncus effusus L.
(Juncaceae)

Sazlik otu

Stem

Making of hat

MorusalbalL.
(Moraceae)

Dut

Stem

Making of fiddle

Fraxinusornus L.
(Oleaceae)

Disbudak

Stem

Making of car safe

Phytolacca americana
L.
(Phytol accaceae)

Diinya guizeli

Seed

Making of cloth paint

ZeamaysL.
(Poaceae)

Misir

Corncob

Making of bag

Cerasusavium(L.)
Moench
(Rosaceae)

Kiraz

Stem

Furniture manufacturing

Persica wlgaris Miller
(Rosacese)

Seftali

Branches

As afud

Camdliasinensis(L.)
O.Kuntze
(Theaceae)

Cay

Stem

Making of besom

Tilia platyphyllos Scop.
(Tiliaceae)

Flambur(thlamur)

Stem

Making of beehive and instrument

Village number s:1.Gegitli,2. Taflancik, 3.Dereyurt, 4.Pmarca, 5. Tavsanli, 6.Yenikoy, 7.Aydindz, 8.Caglayan, 9 Dilgerli, 10.Balaban Dogan

District,11.Balaban Hamzali District,12.Dagdibi District,13.Mesoras Plateau, 14.Agagbas: Plateau.

4, Conclusions

The traditional use of medicinal plants plays a significant role in human life in Turkey . The completing
description of ethnobotanical wealth of Turkey, recording and must be presented to the public. In Hayrat-Kalkandere
and its around natural distribution of 49 families included 101 plants in area ethnobotanical features were determined.
According to the determinations, 58 of these utilized taxa were used for medical, 78 taxa for food and 25 taxa for

different purposes.

It is found that Myosotis lazica, Stellaria media and Sedum spurium taxa were used for medical purposes first
time (Bulut, 2009; Tuzlaci, 2001; Koyuncu, 2010; Altundag, 2011; Polat, 2011; Tiirkan, 2006; Cakilcioglu, 2011;
Keskin, 2008; Kendir, 2010; Yildirimli, 2004; Geng, 2006; Ezer, 2006; Giines, 2011; Kiiltiir, 2007; Koca, 2010; Yaldiz,

2010; Satil, 2008).

Mehmet SAGIROGLU et al., An ethnobotanical survey from Hayrat (Trabzon) and Kalkandere (Rize/ Turkey)




Biological Diversity and Conservation —5/ 1 (2012) 41

In region, the use of plants were found to be very large. Study shows that local people use plants for treatment
of eczema, diabetes, cholesteral, intestinal diseases, hemorrhoids, skin diseases, urinary inflammation, rhematism,
cancer, respiratory disorders and as analgesic and blood stopper. Plants used as food in the region were found to be used
in cooking, vegetables, fruits, spices, jellies, jams and pickles.

According to the results of this research, 58 species are recorded as medicine in Hayrat and Kalkandere. Some
of these plants are used for different purposes in our regions. For example; Asplenium trichomanes subsp. quadrivalens
all parts are boiled and used for eczema, Pinus sylvestris cones boiled are for rheumatism, Carpinus betulus leaves are
boiled and drunk for cholesterol, Urtica dioica seeds are dried and drunk as a tea for treatment of cancer, dried and
mixed with honey for bronchitis, Cirsium rhizocephalum subsp. sinuatum al parts are boiled and drunk for dyspnes,
Ribes biebersteinii fruits are used for treatment of urinary disorders, Vaccinium mrytillus leaves are boiled and drunk
for digestion, Prunella vulgaris flowers are drunk as a tea for gadtric ulcer, Lauracerasus officinalis |eaves are cooked
and used externally for hemorrhoids. Details about plants used for medicina propose given in table 3.

78 species recorded as food in Hayrat and Kalkandere. Trachystemon orientalis leaves are eaten with butter
and roasted. Sellaria media subsp. media all parts are used for doing meal such as spinach, salad. Cirsium
rhizocephalum subsp. sinuatum aerial parts are consumed as a soup. Details about plants which used as a food given in
table 2.

Our findings were compared with previous studies, while Cornus mas fruits used for sunstroke in Merzifon
(Ezer, 2006), it used for abdominal pain in Hayrat-Kakandere. Urtica dioica L. used for treatment of diabetesin Tokat,
it used for treatment of cancer in Hayrat-Ka kandere (Fidan, 2004). Ficus carica subsp. carica has different usages. Its
fruits used for treatment of warts in Ordu, its leaves used for asthma and fruits used for constipation in Hayrat-
Kalkandere. (Turkan, 2006). While Castanea sativa leaves used treatment of pertussisin Rize, it used for dyspnea and
cardiovascular health in Hayrat-Kalkandere (Yaldiz, 2010).

With this study, we believe that we will contribute to future studies regarding the use of plants to helping our
biological richness be known and be protected more.
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Abstract

This research was carried out to determine the flora of region among Ahirli-Yalihiiyiik and Bozkir. The
research area isin the C4 square according to Davis s grid sistem. As aresult of the examination, 950 plant specimens
collected from the area, between 2007- 2009 years. 70 families, 278 genera and 470 taxa were identified in study area.
The phytogeographic elements are represented as follow: Mediterranean 17,23 %, Irano-Turanian 17,65 % and Euro—
Siberian 3,61 %, multiregional 22,34 %, undetermined 39.14 %. The number of endemic taxa is 51 (10,85 %). In the
study, five taxa belong to Pteridophyta, 465 taxa belong to Spermatophyta. Gymnospermae are represented by 5 taxa,
Angiospermae are represented by 460 taxa. There are 405 dicotyledones and 55 monocotyledones taxa belong to
Angiospermae subdivision. The richest families in the field are as follow: Compositae (Asteraceae) 56, Leguminosae
(Fabaceae) 50, Labiatae (Lamiaceae) 37, Cruciferae (Brassicaceae) 36, Gramineae (Poaceae) 31, Caryophyllaceae
30, Umbelliferae 22. The richest genera are as follows: Centaurea 11, Slene 10, Astragalus 9, Veronica 6, Bromus 6,
Verbascum 5.

Key words: Flora, Ahirli-Yalihiiyiik, Bozkir, Konya, Turkey

*

Ahirh-Yahhiiyiik ve Bozkir (Konya) arasinda kalan bélgenin floras:

Ozet

Bu calisma Ahirli-Yalihilyiik-Bozkir arasinda kalan bolgenin florasini tespit etmek amaciyla yapilmistir.
Caligma alan1 Davis’in Grid kareleme sistemine gére C4 karesinde yer almaktadir. Bélgeden 2007-2009 yillar1 arasinda
950 bitki 6rnegi toplanmis olup 70 familya, 278 cins ve 470 takson tespit edilmistir. Taksonlarin Fitocografik bolgelere
gore dagilim soyledir: Akdeniz elementi 81 (% 17,23), Iran-Turan elementi 83 (% 17,65), Avrupa-Sibirya elemeti 17
(% 3,61), Genis yayilish 105 (% 22,34). Endemik takson sayisi 51 (% 10,85), bilinmeyenler 184 (% 39.14)’diir.
Calisma alaninda mevcut 470 takson’un 5’i Pteridophyta divisiosuna aittir. Gymnospermae alt divisiosun’a 5 takson,
Angiospermae alt divisiosun’a ait 460 takson vardir. Angiospermae at divisiosunaait olan Dicotyl edones sinifinda 405,
Monocotyledones smifinda 55 takson tespit edilmistir. icerdigi takson sayisi bakimindan en zengin familyalar:
Compositae (Asteraceae) 56, Leguminosae (Fabaceae) 50, Labiatae (Lamiaceae) 37, Cruciferae (Brassicaceae) 36,
Gramineae (Poaceae) 31, Caryophyllaceae 30, Umbelliferae 22’ dir. En fazla takson iceren cinder ise: Centaurea 11,
Slene 10, Astragalus 9, Veronica 6, Bromus 6, Verbascum 5 dir.

Anahtar kelimeler: Flora, Ahirli-Yalihiiyiik, Bozkir, Konya, Tiirkiye
1. Giris
Arastirma alan1, I¢ Anadolu ile Akdeniz bélgesi arasinda gegis konumunda ve Konya ili smirlar1 icerinde yer

almaktadir. Calisma alan1 Davis’in Grid kareleme sistemine gore C4 karesinde yer almaktadir. Alanin dogu kisminda
Bozkir ilgesi, batisinda Sugla Golii, giineyinde Orta Toroslarin kuzey yamaglari ile ¢evrilidir. Caligma alani yaklasik 20
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km uzunlugunda ve 10 km genisligindedir. Alaninin giiney kisimlar1 oldukca engebeli bir¢ok tepelerden ve yaylalardan
olugsmaktadir. Arastrma alani Sugla Golii kiyilarinda 1200 m iken daglk giliney kisimlarinda bulunan Haciémer
Dag’inda 1776 m yiikseklige kadar ¢ikmaktadir.

Orta Torodar Kambriyen-Tersiyer arahiginda ¢okelmis kaya birimlerini kapsar. Kugakta birbirinden degisik
havza kosullarm1 yansitan “birlikler” yer almaktadir. Bozkir Birligi, alanimizda bulunan birliktir. Bozkir Birligi daha
¢ok derin deniz ¢okelerini, ofiyolitleri ve bazik denizalt1 volkanitlerini kapsar. Birlik ¢ok sayida, degisik yas, tiir ve
boyutlarda blok ve allokton birimleri icerir. Boyutlar1 ¢akil boyundan kilometrelere kadar degisen, degisik tiir ve yasta
blok ve allokton kaya birimlerini kapsar. Kapsadigi kaya birimlerinden bazilar1 ayni yasta olmalarina ragmen ortam
kosullar1 bakimindan énemli ayricaliklar gosterir. Derin deniz kosullarini yansitan kirmizi renkli, ¢cakmakli pelajik
kiregtas1 ve radyoralitleri kapsar. Bunlardan bazilar1 toplam 20-30 m kalinlik gdstermelerine karsin jurasikten iist
kretaseye kadar hemen biitiin katlar1 temsil eden mikrofauna kapsarlar ve bu 6zelliklerini yitirmeden yiizlerce kilometre
yanal devamhlk gosterirler. Degisik boyda ofiyolit bloklarmi, tiif ve bazik denizalti volkaniklerini kapsar (Ozgul,
1976). Arastirma alanindaki genel toprak guruplari; kirmizi-kahverengi topraklar, kestanerengi topraklar, kahverengi
orman topraklaridir ( Anonim, 1973; Anonim, 1974).

1/100000 55 e, : PRI s

Sekil 1. Arastirma alaninin topografik haritasi

Arastirma alan1 yazilart sicak ve kurak kislar1 soguk ve yagish olan Akdeniz ikliminin etkisi altindadir.
Akdeniz iklimi, diinya iklim smiflari i¢erisinde oldukga belirli kriterler tasiyan bir iklimdir. Fakat Akdeniz iklimi kendi
icerisinde incelendiginde, Akdeniz ikliminin kesin hakim oldugu i¢ bolgelere dogru kademeli bir iklim farklilasmasi
goriiliir. Yagis rejimi bakimindan Bozkir ve Seydisehir Dogu Akdeniz Yagis Rejimi 1. Tipinde (K.1.S.Y) yer alir (Tablo
1). Yillik ortalama sicaklik Bozkir'da 10.3°C, Seydisehirde 11.8°C'dir. Aylik sicaklik ortalamalarinin en yiiksek oldugu
aylar her iki istasyonda da Haziran, Temmuz ve Agustos olup, en sicak ay Bozkir'da 21.4°C, Seydisehirde 23.7°C ile
Temmuz’dur. Aylik sicaklik ortalamalarmm en diisiik oldugu aylar ise iki istasyonda da Aralik, Ocak ve Subat olup, en
diisiik dereceye Ocak’ta erisir (Bozkir 0.8°C, Seydisehirde 0.4°C).

Tablo 1. Yagisin mevsimlere dagilimy, yiizdeleri ve yagis rejim tipi

istasyonlar | Ilkbahar Yaz Sonbahar Kis Yillik Yagis

mm % Mm | % mm % mm % yagis (mm) | rejimi Yagis rejimi Tipi
Bozkir 1286 | 259 | 37.7 | 7.6 | 99.7 20.1 | 230.3 | 464 | 496.3 KiSY | Dogu Akdeniz Yagis Rejimi 1.Tipi
Seydisehir | 1829 | 245 | 463 | 6.2 | 169.4 | 22.7 | 349.1 | 46.7 | 747.7 KiSY | Dogu Akdeniz Yagis Rejimi 1.Tipi
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Yillik ortalama yiiksek sicaklik Bozkir'da 17.5°C, Seydisehir’de 27.1°C’dir. Ortalama yiiksek sicaklik en yiliksek degere
Bozkir'da 30.7°C ile Agustos’ta, Seydigehir'de 38.6°C ile Temmuz'da ulasir. Yillik ortalama diisiik sicakliklar Bozkir'da
2.6°C, Seydisehir’de 5.9°C’dir. Ortalama diisiik sicakliklar en diisiik degere Bozkir ve Seydisehir’de Ocak'ta, erisir
(Bozkir'da -4.7°C, Seydisehir'de -3.5°C). En yiiksek sicaklig en yiiksek oldugu ay Bozkir'da 36.4°C ile Agustos’ta
Seydisehir’de' 38.6 °C ile Temmuz'dur. En yiiksek sicakligin en diisiik oldugu aylar ise her iki istasyonda da Ocak'ta
erisir (Bozkir 16.2°C, Seydisehir 13.8°C). En diisiik sicaklik en yiiksek degere her iki istasyonda da temmuz ayinda
ulasilir (Bozkir 4.0°C, Seydisehir 8.7°C). En diisiik degerlere ise Bozkir ve seydisehirde Ocak ayinda ulagilir (Bozkir -
24.5°C, Seydisehir -22.1°C) (Devlet Meteoroloji Isleri Genel Miidiirliigii, 2006).

Calisma alanimizdaki baslica orman, step, kaya ve higrofil vejetasyonu olmak iizere dort vejetasyon tipi goze
carpmaktadir. Golciik Yaylasi civarinda 1400-1550 metrelerde Abies-Juniperus orman topluluguna raslanmaktadir.
Yalihiiyiik yaylasi ve ¢evresi 1400-1650 metreler arasinda saf Pinus nigra populasyonlarindan olugsmaktadir. Asar Tepe
Mevkiinde 1200-1550 metreler arasinda Pinus nigra-Cedrus libani karigik ormanina rastlanmaktadir. Kel Yayla
Cevresinde 1300-1400 metreler aras1 Abies-Cedrus-Pinus karisik birliklerine rastlanmaktadir.
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Sekil 2. Bozkir’m Iklim Diyagrami1 Sekil 3. Seydigehir’in Tklim Diyagrami
a: Meteorolgji istasyonu b: Meteoroloji istasyonunun yiiksekligi (m)
C: Rasat yili d: Yillik ortalama sicaklik (°C)
e Yillik ortalama yagis (mm) f: Mutlak donlu aylar
g: Muhtemel donlu aylar h: En soguk ayin en diisiik sicaklik ortalamasi (°C)

i: Mutlak minimum sicaklik (°C)

Calisma alanimizda Step vejetasyonuna Bozkir-Yalihiiyiikk ve Yalihiiyiik-Ahirl ilgeleri arasinda kalan 1200-

1250 metrelerde rastlanmaktadir. Bu vejetasyon tipini ¢alisma alanimizda karakterize eden tiirlerden bazilar1 sunlardir;
Verbascum cheiranthifolium Boiss. var. cheiranthifolium, Astragalus hirsutus Vahl, Phlomis armeniaca Willd.,
Astragalus zederbaueri Stadlm., Astragalus oxytropifolius Boiss., Astragalus chrysochlorus Boiss. & Kotschy.,
Astragalus amoenus Fenzl, Convolvulus lineatus L., Sachys lavandulifolia Vahl var. lavandulifolia, Acantholimon
acerosum (Willd.) Boiss. subsp. acerosum var. acerosum, Eremopoa persica (Trin.) Roshev., Stipa arabica Trin. &
Rupr.
Kaya vejetasyonu calisma alanimizda Asarcik tepesi ve Golciik Yaylast 1200-1600 metre arasindaki tepelik bolgede
bulunmaktadir. Kaya vejetasyonu kaya catlaklarina dolan toprakli yerlerde, kaya catlaklarinda ve hareketli kayalarin
bulundugu yerlerde olusur. Bu vejetasyon tipini ¢alisma alanimizda karakterize eden tiirlerden bazilari sunlardir;
Ranunculus cuneatus Boiss., Cheilanthes fragrans (L. f.) Sw, Ceterach officinarum DC., Dryopteris filix-mas (L.)
Schott, Corydalis rutifolia (Sibth.& Sm.) DC. subsp. erddlii (Zucc.) Cullen & P.H.Davis, Arabis aubrietioides Boiss.,
Hesperis kotschyi Boiss., Minuartia juniperina (L.) Maire & Petitm., Dianthus elegans d'Urv. var. elegans, Hypericum
aviculariifolium Jaub. & Spach subsp. depilatum (Freyn & Bornm.) Robson var. depilatum, Sedum amplexicaule DC.,
Sedumacre L., Campanula stricta L. var. dricta.

Higrofil vejetasyon tipine galigma alanimizda irmak ve dere kenarlarinda, gélgelik nemli alanlarda ve sulak
cayirlarda goriilmektedir. Calisma alanimizin dogal sinirlarint belirleyen Sugla Goli boyunca ve calisma alanimiz
icerisindeki dere kenarlarinda ve gesme kenarlarinda bu vejetasyon tipini gormek mimkindir. Bu vejetasyon tipini
alanimizda karakterize eden bitkilerin bazilar1 sunlardir; Equisetum ramosissimum Desf., Cyperus capitatus Vanddlli,
Typha angustifolia L., Plantago major L. subsp. major, Bellis perennis L. Veronica anagallis-aquatica L., Epilobium
parviflorum Schreb, Epilobium hirsutum L. Barbarea vulgaris R.Br.
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2. Materyal veyontem

Arastirma materyallerini 2007- 2009 yillar1 arasinda vaskiiler bitkiler i¢in uygun olan (Mart-Kasim) ilkbahar,
yaz ve sonbahar aylarmda periyodik olarak yapilan 20 arazi ¢aligmasi sonucunda bolgeden toplanan bitki 6rnekleri
olusturmaktadir. Arazi caligmalar1 sonucunda 950 bitki Ornegi toplanmistir. Calisma alanimizdan toplanan ve
preslenerek kurutulup herbaryum materyali haline getirilen bitki 6rneklerinin toplanma tarihleri, numaralari, lokaliteleri,
rakimlari, habitatlar1 ve bitki ile ilgili bilgiler arazide verilmistir. Teshis edilen bitki 6rnekleri Fen Fakiiltesi Biyoloji
Boliimii Herbaryumu’nda (KNY A) saklanmaktadir. Caligma alanimizdan toplam 470 takson tespit edilmistir.

Caligma alanimizdan toplanan drneklerin teshisi sirasinda temel kaynak olarak “Flora of Turkey and the East
Aegan Islands” adl1 11 ciltlik eserden faydalanilmigtir (Davis, 1965-1985; Daviset a ., 1988; Guner et al., 2000). Ayrica
bazi 6rneklerin teshisinde “Flora of Europaea”( Tutin et al., 1964-1980)), “Flora of Iraq” (Townsend and Guest, 1966-
1985), “Hora lranica” (Rechinger, 1965-1977) ve “Flora of Palaestind’ (Zohary, 1966-1986) gibi kaynaklardan
faydalanilmistir. Bazi 6rneklerin teshisinde revizyon ¢aligmalarmdan da faydalanilmustir (Yildirimli, 1988; Ilarslan,
1996; Aytag, 1997; Donmez ve Yildirimli, 2000; Ekici ve Ekim, 2004; Duman vd., 2005; Dogan ve Akaydin, 2007).
Siipheli 6rnekler Selguk Universitesi Fen Fakiiltesi Biyoloji Bolimii Herbaryumu (KNY A)’ nda bulunan 6rnekleriyle de
karsilastirilarak kontrolleri yapilmistir. Teshisi yapilmis bitkilerin listesi verilirken Tiirkiye Florasindaki filogenetik
siraya uyulmustur. Bitki toplama istasyonlarmin listesi (arastirma alani sadece C4 karesinde ve Konya ili sinirlarinda
oldugu igin C4: Konya ifadesi tekrarlanmamistir) verilmistir. Bitki listesi verilirken tiir isimleri ve otor adlar1 yazilmig
olup sinonimler yazilmamistir. Tiirlerle ilgili bilgiler verilirken su sira takip edilmistir; Familya, cins, tiir, otdr, ilge, kdy,
yer veya mevkii, bitkinin habitati, yiikseklik, toplandig1 tarih, toplayici ad ve numarasi, endemik olup olmadigi,
biliniyorsa fitocografik bolgesi sirasi takip edilmistir. Raunkiaer’e (1934) gore bitkinin hayat formlari, yazar isimleri ise
Brummit & Powell’a (1992) gore verilmistir. Calisma alanindan tespit edilen nadir ve endemik bitkilerin TUCN
kategorileri Tiirkiye Bitkileri Kirmiz1 Kitabi’na (Ekim vd., 2000) gore bitki listesi ile birlikte verilmistir.

Sekil 1°de verilen arastirma bolgesine ait 1/100000’lik topografik harita Konya ili DSI Genel Miidiirliigiinden
temin edilmistir. Arastirma alaninda bulunan biiyiik toprak guruplarina ait bilgiler Konya Kapali Havzasi topraklari ve
Dogu Akdeniz Havzasi Topraklari (Anonim, 1973; Anonim, 1974) adli kaynaktan alinmistir. Bu topraklara ait
ozellikler agiklanmistir.

Arastirma alanmim iklimi ile ilgili Bozkir ve Seydisehire ait sicaklik, yagis ve nem verileri Devlet Meteoroloji
Isleri Genel Miidiirliigii’nden temin edilmistir (Anonim, 2006). Bozkir ve Seydisehir’e ait iklim diyagramlar1 Gaussen
metoduna gore, yagisin mevsimlere gore dagilimi ise yarim daire metoduyla gosterilmistir. Calisma bolgesinin yillik
kuraklik indisi De Mortenne ve Gottman’in yontemine gore; kurak devre ve biyoiklim katt Emberger’in formiiliine gore
hesaplanmigtir (Akman, 1990). Ayrica Gaussen ombrotermik diyagramu ¢izilmistir (Sekil 2,3).

Kullanilan Kisaltmalar

Ald.: Akdxizdamant EN : Telikede
Ir-Tur.: Irean-Tuandamanti VU:  Zaagidilir
Av-Sh: AvyaShnyadarat NT : Tehlikealtma girebilir
Bd: BEndamk LC: Azendise verici
3. Bulgular
Bitki Listes Ahirli, Kadibeli yokusu, kaya yarigr, 1390 m,
PTERIDOPHYTA 19.05.2009, A.Can 569.
ASPIDIACEAE
EQUISETACEAE Dryopterisfilix-mas (L.) Schott
Equisetum ramosissimum Desf. Yalihiiyiik, Yalihiiyiik-Sugla go6li ararsi, kayalik
Ahirli, Bartli yaylasi, kurumus dere yatagi, 1328 m, yerler, 1160 m, 06.05.2009, A.Can 464.
06.05.2009. A.Can 458.
SINOPTERIDACEAE SPERMATOPHYTA
Cheilanthesfragrans (L. f.) Sw.
Ahirli, Barthi yaylasi-Ahirlt yolu, kaya yarigi, 1250 m, GYMNOSPERMAE
06.05.2009, A.Can 459. PINACEAE
ADIANTACEAE Abies cilicica (Antoine & Kotschy) Carriére. subsp.
Adiantum capillus-venerisL. isaurica Coode & Cullen.
Ahirly, Barth yaylasi-Ahirlt yolu, kaya dibi, 1250 m, Yalihiiylik, Golciik yaylasi, taglik yamaglar, 1700 m,
06.05.2009. A.Can 463. 31.05.2008, A. Can 44.
ASPLENIACEAE End. LC. Akd.
Ceter ach officinarum DC. Cedruslibani A. Rich.
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Yalihiiytiik, Golciik yaylasi, taslik yamaglar, 1600-1700
m, 31.05.2006, A. Can 1. Akd.

Pinus nigra Arnold subsp. nigra var. caramanica
(Loudon) Rehder

Yalihiiyiik, Golciik yaylasi, taghik yamaglar, 1700 m,
31.05.2008, A. Can 45.

CUPRESSACEAE

Juniper us oxycedrus L. subsp. oxycedrus

Yalihiiylik, Golciik yaylasi, ¢amlik alan, 1328 m,
06.05.2009, A.Can 467.

Juniper us excelsa Bieb. subsp. excelsa

Yalihiiyiik, Golciik yaylasi, Pinus agikliklari, 1328 m,
17.07.2009, A.Can 833.

ANGIOSPERMAE

DICOTYLEDONES

RANUNCULACEAE

NigellaarvensisL. var. glauca Boiss.

Ahirly, Ciftlik yaylasi, step, 1450 m, 25.06.2008, A.Can
275.

Delphinium dasystachyum Boiss.

Bozkir, Kizlar pmar1 mevkii, Cedrus ormani agikligi,
1345 m, 14.06.2009, A.Can 695.

End. LC. Ir.-Tur.

Delphinium peregrinum L.

Bozkir, Kizlar pmari mevkii, taglik yerler, 1600 m,
17.07.2009, A.Can 834. Akd.

Consolida orientalis (Gay) Scrhod

Bozkir, Sorkun - Bartli yolu, su kenari, 1200 m,
31.05.2008, A.Can 47.

Consolida regalis SF.Gray subsp. paniculata (Host)
Soo

Bozkir, Dere kasabasi, mmak kenar;, 1200 m,
16.06.2009, A.Can 760.

Anemone blanda Schott & Kotschy

Ahirli, Ahirli-Barthi  yolu, su kenari, 1200 m,
31.05.2008 A.Can 48.

Clematisvitalba L.

Ahirli, Bartli yaylasi, bahge kenar, 1328 m,
31.07.2009, A.Can 890.

Adonis aestivalis L. subsp. aestivalis

Bozkir, Ahirli yolu girisi, cayirhk alan, 1100 m,
31.05.2008, A.Can 49.

Adonis flammea Jacq.

Ahirly, Bartli-Ahirli yolu, 2.km, giiney yamaglar 1400
m, 31.05.2008, A.Can 50.

Ranunculus ar gyreus Boiss.

Ahirly, Bartli-Ahirh yolu 4.km, kayalik yerler, 1560 m,
31.05.2007, A.Can 8.

Ranunculus cuneatus Boiss.

Ahirli, Kadibeli yokusu, step, 1390 m, 06.05.2009.
A.Can 461.

Ranunculus cericeus Banks & Sol.

Ahirli, Barthi  yaylasi, bah¢e kenar;, 1328m,
06.05.2009, A.Can 469. Ir.-Tur.

Ranunculus arvensisL.

Ahirly, Bartl yaylasi, dere kenari, 1200 m,, 31.05.2008,
A.Can 51

Ceratocephalusfalcatus (L.) Pers.
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Ahirli, Barth-Ahirlh  yolu, yol kenari, 1600 m,
23.04.2009, A.Can 437.

Ceratocephalustesticulatus (Crantz) Roth

Bozkir, Kizlar pinart mevkii, ¢gesme kenari, 1345 m,
22.03.2009, A.Can 219.

BERBERIDACEAE

Berberis crataegina DC.

Ahirli, Bartli-Ahirli yolu, taslik yamaglar, 1500 m,
25.06.2007, A.Can 5.

PAPAVERACEAE

Glaucium leiocar pum Boiss.

Bozkir, Bagkoprii mevki taslik yerler, 1150 m,
16.06.2009, A.Can 144.

Roemeria hybrida (L.) DC. subsp. hybrida
Yalihiiyiik, Golciik yaylasi, tepe yamaglari, kayalik
alan, 1650 m, 01.06.2008, A.Can 140.

Papaver rhoeasL.

Ahirli, Kadibeli  yokusu, yol kenar,1390 m,
03.06.2007, A.Can 17.

Papaver dubium L.

Ahirli, Bartl yaylasi, step,1328 m,14.06.2009, A.Can
696.

Papaver argemoneL.

Ahirl, Barthi Yaylasi, taslik yerler, 1328m. 27.06.2009,
A.Can 777.

Corydalis solida (L.) Sw. subsp. solida

Yalihiiyiik, Mutlu yaylasi, tashk yerler, 1200 m,
23.04.2009, A.Can 436.

Corydalis rutifolia (Sibth. & Sm.) DC.subsp. erdélii
(Zucc.) Cullen & P.H.Davis

Yalihiiyiik, Golciik yaylasi, kayalik yerler,1650 m,
23.04.2009, A.Can 438.

CRUCIFERAE (BRASSICACEAE)
Crambetataria Sebedk var. tataria

Bozkir, Kizlar pmari, kayalik yerler, 1345 m,
14.06.2009, A.Can 698.

Conringia orientalis (L.) Andrz.

Ahirli, Ahirli-Bartli yolu 3.km, kayalik yerler, 1250 m,
12.04.2009, A.Can 388.

Lepidium latifolium L.

Ahirli, Ahirli-Bartli yolu 3.km, Quercus birligi agikligi,
1250 m, 17.07.2009, A.Can 835.

Cardariadraba (L.) Desv. subsp. draba

Ahirli, Bartl yaylasi, tepe yamagclari, kayalik alan 1250
m, 01.06.2008, A.Can 142.

Iberis sempervirensL.

Yalihiiyiik, Mutlu yaylasi, tashik yamaclar, 1200 m,
14.06.2009, Akd.

Aethionema arabicum (L.) Andrz. ex DC.

Ahirli, Ahirli-Bartlh  yolu 3.km, step, 1250 m,
12.04.2009, A.Can 390.

Thlaspi arvense L.

Ahirli, Barthh Sorkun Yolu 2.km, cayirlik yerler, 1200
m, 25.06.2008,

Thlaspi perfoliatum L.

Yalihiiyiik, Golciik yaylasi, Yalihiiyiik yolu 2.km,
step, 1270 m, 13.03.2009, A.Can 373.

Capsella bursa-pastoris (L.) Medik.

Ahirli, Barth girisi, yol kenari, 1200 m, 31.05.2008,
A.Can 52.
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Nedlia apiculata Fisch., C. A.Mey. & Ave-Lall.

Ahirly, Asarcik tepesi, 1300 m, step, 12.04.2009, A.Can
393.

Fibigia clypeata (L.) Medik

Yalihiiyiik, Yalihiiyiik yaylasi, step, 1700 m,
01.06.2008, A.Can 147.

Fibigia eriocarpa (DC.) Boiss.

Ahirli, Asarcik tepesi, Pinus birligi agikligr, 1000 m,
31.03.2008, A.Can 258.

Alyssum linifolium Steph. ex Willd. var. linifolium
Yalihiiyiik, Mutlu yaylasi, step, 1200 m, 12.04.2009,
A.Can 398.

Alyssum minus (L.) Rothm. var. micranthum (Mey.)
Dudley

Bozkir, Kel yayla - Ahirli yolu 2.km, 31.05.2008,
A.Can 55.

Alyssum minus (L.) Rothm. var. minus

Yalihiiyiik, Gogliik yaylasi, Pinus birligi agikligi, 1650
m, 08.08.2009, A.Can 905.

Alyssum murale Waldst. & Kit. subsp. murale var.
murale

Ahirli, Asarcik tepesi, tashk yamaglar, 1300 m,
03.07.08, A.Can 282.

Clypeola jonthlaspi L.

Ahirl, Kadibeli yokusu, bozulmus Pinus birligi
acikligi, 1390 m, 23.04.2009, A.Can 440. Akd.
Erophila verna (L.) Chevall. subsp. verna

Ahirli, Asarcik tepesi, kayalik yerler, 1300 m,
14.03.2009, A.Can 377.

Arabis aubrietioides Boiss.

Ahirli, Asarcik tepesi, kayalik yerler, 1300 m, 23.
04.2009, End. LC.

Arabis caucasica Willd. subsp. brevifolia (DC.)
Cullen

Ahirli, Barthi-Golciik yaylast yolu 7.km, Pinus agiklig,
1550 m, 12.04.2009, A.Can 399.

Arabis sagittata (Bertol.) DC.

Ahirli, Barth Yaylasi, kayalik yerler, 1328 m,
24.04.2009, A.Can 457.

Turritislaxa (Sibth. & Sm.) Hayek

Ahirli, Golciik yaylasi, taglik yamaglar, 1350 m,
01.06.2007, A.Can 12.

Nasturtium officinale R. Br.

Yalihiiyiik, Golciik yaylas1 Yalihiiyiik aras1 2.km, yol
kenar1, 1270 m, 19.05.2009, A.Can 570.

Barbarea vulgarisR.Br. Ahirli,

Ahirli Girisi, Cayirlik alan, 1100 m, 31.05.08, A.Can
127.

Barbarea verna (Mill.) Aschers.

Ahirli, Asarcik tepesi mevki, kayalik yerler,1300 m,
12. 04. 2009, A.Can 420.

Bar barea plantaginea DC.

Ahirli, Ahirli-Bartl yolu 2.km, ¢esme kenart, 1100 m,
31.05.08, A.Can 128.

Aubrieta canescens (Boiss.) Bornm. subsp. canescens
Ahirli, Barth kurugay yolu, kayalik yerler, kaya iizeri,
1250 m, 31.05.2008, A.Can 57. End. LC.

Cardamine graecal.

Bozkir, Dere koyii, rmak kenar1 kaya dibi, 1180 m,
12.04.2008, A.Can 27.

Hesperiskotschyi Boiss.

Yalihiiyiik, Yalihiiyiik yaylasi, kayalik yerler, 1700 m,
01.06.2008, A.Can 148. End. LC. Ir.-Tur.

Malcolmia africana (L.) R. Br.

Yalihiiyiik, Golciik yaylasi, bozulmus Pinus birligi
agikligl, 1650 m, 12.04.2009, A.Can 404.

Erysimum goniocaulon Boiss.

Ahirli, Kadibeli Yokusu, kaya dibi, 1390 m,
06.05.2009, A.Can 470.

Erysimum repandum L.

Ahirli, Asarcik  tepesi, tashik yerler,1300 m,
12.04.2008, A.Can 29.

Alliaria petiolata Bieb.

Ahirli, Ahirli-Bozkir arast 5.km. yol kenari, 1217 m,
12.04.2008, A.Can 30.

Sisymbrium altissmum L.

Yalihiiyiik, Yalihiiyiik yolu Sugla Golii karsisi, yol
kenar1, 1160 m, 12.04.2008, A.Can 32.

Descurainia sophia L.

Ahirli, Barth yaylasi, step, 1328m, 23.04.2008, A.Can
34,

Camelinarumelica Vell.

Yalihiiyiik, Mutlu yaylasi, step, 1200 m, 23.04.2009,
A.Can 442.

RESEDACEAE

Reseda lutea L. var. Lutea

Ahirl,, Asarcik tepesi, gliney yamaglar, 1350 m,
31.05.2008, A.Can 58.

CISTACEAE

Hdianthemum nummularium (L.) Miller

Ahirli, Asarcik tepesi, kayalik alan kaya dibi, 1200 m,
31.03.2008, A.Can 24.

VIOLACEAE

ViolaodoratalL.

Bozkir, Kel yayla, bahge ici, 1250 m, 23.04.2009,
A.Can 445,

Viola occulta Lehm.

Bozkir, Kizlar pmari, tashk yamagclar, 1345 m,
06.05.2009, A.Can 472.

Viola parvula Tineo

Yalihiiyiik, Yalihiiyiik yaylasi, kayalik yerler 1250 m,
31.05.2008, A.Can 60.

POLYGALACEAE

Polygala supina Schreb.

Bozkir, Kel yayla giiney yamaci, step, 1250 m,
31.05.08, A.Can 129.

Polygala pruinosa Boiss. subsp. pruinosa

Ahirli, Barth yaylasi, taglik yerler, 1328 m, 06.05.2009,
A.Can 473.

CARYOPHYLLACEAE

Arenaria serpyllifoliaL.

Ahirli, Ahirl girisi, ¢ayirlik alan, 1100 m, 31.05.2008,
A.Can 61.

Arenaria ledebouriana Fenzl var. ledebouriana
Ahirli, Barthi yaylasi, taglik yerler, 1328 m, 27.06.2009,
A.Can 779. End. LC.

Minuartia hamata (Hausskn.) Mattf.

Y alihiiyiik, Golciik yaylasi, taghik yamaglar, 1650 m,
27.06.2009, A.Can 783. Akd.

Minuartiajuniperina (L.) Maire & Petitm.
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Yalihiiyiik, Golciik yaylasi, tashk yamagclar, 1650 m,
27.06.2009, A.Can 803.

Minuartia anatolica (Boiss) Woron. var.
arachnoidea McNeill

Ahirli, Ahirh girisi, ¢ayirlik alan, 1100 m, 31.05.2008,
A.Can 62.

End. LC. Ir.-Tur.

Minuartia hamata (Hausskn.) Mattf.

Yalihiiyiik, Golciik yaylasi, tashk yamagclar, 1650 m,
27.06.2009, A.Can 783. Akd.

Cerastium perfoliatum L.

Ahirli, Karacakuyu-Ahirl yolu, kayalik yerler, 1250 m,
02.06.2008, A.Can 190.

Cerastium dichotomum L. subsp. inflatum (Link)
Cullen

Ahirli, Kadibeli yokusu, kayalik yerler, 1390 m,
06.05.2009, A.Can 474.

Holosteum umbellatum L. var. umbellatum
Yalihiiyiik, Golciik yaylasi, tepe yamaglari, kayalik
alan, 1650 m, 01.06.2008, A.Can 150.

Telephium imperati L. subsp. orientale (Boiss.)
Nyman

Bozkir, Dalamaz tepe yamaglari, kayalik alan 1250 m,
03.07.2008, A.Can 279.

Dianthus micranthus Boiss. & Heldr.

Yalihiiyiik, Mutlu yaylasi, step, 1200 m, 20.05.2009,
A.Can 692.

Dianthus zonatus Fenzl. var. zonatus

Bozkir, Kizlar pinari, step, 1345 m, 20.05.2009, A.Can
685.

Dianthus zonatus Fenzl var. hypoclorus (Boiss. &
Heldr.) Reeve

Bozkir, Kizlar pinari, step, 1345 m, 12.05.2009, A.Can
567.

Veleziarigida L.

Yalihiiylik, Yalihiiyiik’e 5.km. kala, taglik yamaglar,
1120 m, 14.06.2009, A.Can 707. Akd.

Dianthus elegansd'Urv. var. elegans

Ahirli, Ahirli-Mutlu yaylast yolu 1.km, kayalik alan,
1350 m, 02.06.2008, A.Can 194.

Dianthus calocephalus Boiss.

Bozkir, Kizlar pinar1 mevki, taslik yerler, 1300 m,
03.07.2008, A.Can 280.

Gypsophila curvifolia Fenzl.

Ahirli, Kadibeli yokusu, kayalik yerler, 1390 m,
20.07.2009, A.Can 884. End. LC.

Saponaria mesogitana Boiss.

Ahirli, Bartli-Ahirli yolu 5.km, yol kenari, 1250 m,
31.05.2008, A.Can 64. Akd.

Gypsophila pilosa Hudson.

Ahirli, Barth yaylasi, step, 1328 m, 31.07.2009, A.Can
904. Ir.-Tur.

Vaccaria pyramidata Medik. var. oxyodonta (Boiss.)
Zoh.

Ahirli, Ahirli-Bartli yaylas1 yolu 7.km. step, 1250 m,
19.05.2008, A.Can 266. Ir.-Tur.

Silene capitellata Boiss.

Ahirli, Ahirli-Bartli Yaylast yolu 5.km, 1400 m,
31.05.08, A.Can 130. End. LC. Ir.-Tur.
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Silene caramarica Boiss & Hddr. var.
caramanica

Yalihiiyiik, Mutlu yaylasi, yol kenar1 kayalik alan,
1400 m, 02.06.08, A.Can 197. End. LC.

Silene cappadocica Boiss. & Heldr.

Yalihiiyiik, Golciik yaylasi, tepe yamaglari, kayalik
alan 1650 m, 01.06.2008, A.Can 157. Ir.-Tur.

Silene spergulifolia (Desf.) Bieh.

Ahirli, Ahirli-Bartli yolu 1.km, kayalik alan, 1350 m,
31.05.2008, A.Can 66. Ir.-Tur.

Silene odontopetala Fenzl

Ahirli, Cevizli Sazak, taslik yamaglar, 1300 m,
20.07.08, A.Can 756.

Silene vulgaris (Moench) Garcke var. vulgaris

Ahirl, Kurugay Ciftlik yolu, 1400 m, 01.06.08, A.Can
176.

Silene rhynchocar pa Boiss.

Ahirli, Cevizli Sazak, taglik yamaglar, 1300 m,
20.07.08, A.Can 757.

Silene alba (Mill.) Krause subsp. divaricata (Rchb.)
Walters

Ahirlh, Kurugay Ciftlik yolu, 1400 m, 01.06.08, A.Can
184.

Silene dichotoma Ehrh. subsp. dichotoma

Yalihiiyiik, Mutlu yaylasi, step, 1200 m, 06.05.2009,
A.Can 477.

Silene subconica Friv.

Bozkir, Kel yayla, step, 1250 m, 14.06.2009, A.Can
702.

Agrostemma githago L.

Ahirl, Barth yaylasi, cayirhik yerler, 1328 m,
19.05.2009, A.Can 572. Akd.

ILLECEBRACEAE

Herniariaincana Lam.

Ahirl, Kurugay Ciftlik yolu, 1400 m, 09.07.2007,
A.Can 22.

Par onychia ar gyr oloba Stapf.

Yalihiiyiik, Golciik yaylasi, kayalik yerler, 1650 m,
08.08.2009. A.Can 907. End. NT.
POLYGONACEAE

Polygonum setosum Jacq.

Ahirl, Asarcik tepesi, tashk yamaclar, 1300 m,
31.07.2009, A.Can 891. Ir.-Tur.

Polygonum cognatum Meissn.

Bozkir, Kizlar pmari, taghk yerler, 1345 m,
19.05.2009, A.Can 574.

Rumex pulcher L.

Bozkir, Dalamaz mevki, tepe yamaglari, kayalik alan,
1250 m, 03.07.2008, A.Can 281.

Rumex acetosella L.

Yalihiiyiik, Mutlu yaylasi, kayalik yerler, 1200 m,
16.06.2009, A.Can 754.

CHENOPODIACEAE

Beta lomatogona Fisch. & C.A.Mey.

Ahirli, Barth yaylasi, dere kenari, 1328 m, 19.05.2009,
A.Can 575. Ir.-Tur.

Chenopodium foliosum (Moench) Aschers.

Ahirli, Ahirli-Bartli yolu 5.km.yol kenari, 1250 m,
14.06.2009, A.Can 703.

Chenopodium album L.subsp. album var. album
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Ahirli, Kel Yayla Ahirli yolu, Ahirli girisi, 1200 m,
03.07.2008, A.Can 286.

AMARANTHACEAE

Amaranthus retroflexus L.

Yalihiiyiik, Golciik yaylasi, dere kenari, 1650 m,
19.09.2009, A.Can 926.

GUTTIFERAE (HYPERICACEAE)

Hypericum scabrum L.

Ahirly, Karacakuyu Ahirli Yolu, taglik yerler, 1250 m,
02.06.2008, A.Can 195. Ir.-Tur.

Hypericum confertum Choisy subsp. stenobotrys
(Boiss.) Holmboe

Bozkir, Kel yayla-Ahirli yolu 2. km, 31.05.2008,
A.Can 67.

Hypericum aviculariifolium Jaub. & Spach subsp.
depilatum (Freyn & Bornm.) Robson var. depilatum
Yalihiiyiik, Yalihiiyiik yaylasi 1.km, kayalik alan 1550
m, 01.06.2008, A.Can 158. End. LC. Ir.-Tur.
Hypericum imbricatum Poulter.

Yalihiiyiikk, Yalihiiyiikk yaylasi,kayalik alan,1550
m,31.05.2008, A.Can 68.

Hypericum perforatum L.

Bozkir, Kizlar pinari, 1300 m, 03.07.08, A.Can 354.
MALVACEAE

Alcea pallida Wasdst. & Kit.

Ahirli, Asarcik tepesi, kayalik yerler, 1300 m,
27.06.2009, A.Can 780.

Malva neglecta Wallr. Ahirli, Bartli-Ahirli yolu, 1250
m, 31.05.2008, A.Can 70.

LINACEAE

Linum mucronatum Bertol. subsp. armenum (Bordz)
P.H.Davis

Bozkir, Kel yayla, step, 1250 m, 19.05.2009, A.Can
577. Ir.-Tur.

Linum nodiflorum L.

Yalihiiylik, Golciik yaylasi, taglik yamaglar, 1650 m,
27.06.2009, A.Can 782. Akd.

Linum tenuifolium L.

Bozkir, Kizlar pinari, bozulmus Pinus birligi agikhigi,
1345 m, 14.06.2009, A.Can 704.

GERANIACEAE

Geranium tuberosum L. subsp. tuber osum

Ahirly, Bartli-Ahirlt yolu 1400 m, 31.05.2008, A.Can
71.

Geranium pyrenaicum Burm. f.

Ahirli, Barth yaylasi, ¢ayirhik yerler, 1328 m,
14.06.2009, A.Can 708.

Erodium cicutarium (L.) L'Herit. subsp. cicutarium
Ahirly, Bartli-Ahirlt yolu 1400 m, 31.05.2008, A.Can
72.

Geranium lucidum L.

Ahirli, Ahirli Barthi yolu 5.km. kaya dibi, 1217 m,
19.05.2009, A.Can 579.

Geranium molle L. subsp. molle

Ahirli, Asarcik tepesi, kayalik yerler, 1300 m,
06.05.2009, A.Can 479.

RUTACEAE

Haplophyllum thesioides (Fisch. ex. DC.) G. Don
Yalihiiyiik, Golciik yaylast Yalihiiyiik yolu 8.km. yol
kenari, 1270 m, 14.06.2009, A.Can 709.

ACERACEAE

Acer monspessulanum L. subsp. monspessulanum
Ahirli, Ahirli-Bartli  yolu, dere kenari, 1250 m,
19.05.2009, A.Can 580.

ANACARDIACEAE

Rhus coriariaL.

Ahirly, Bartli yaylasi, dere kenar1, 1328 m, 17.07.2009,
A.Can 839. Akd.

Pistacia terebinthus L. subsp. palaestina (Boiss.)
Engler

Ahirli, Asarcik  tepesi, tashik yerler,1300 m,
19.05.2009, A.Can 582. Akd.

LEGUMINOSAE (FABACEAE)
GenistatinctoriaL.

Ahirli, Kadibeli yokusu, taslik yerler, 1390 m,
27.06.2009, A.Can 787. Av.-Sib.

Genista albida Willd.

Yalihiiyiik, Golciik yaylasi, taglik yamaglar, 1650 m,
14.06.2009, A.Can 711.

Lotononis genistoides (Fenzl) Benth. Bozkir, Agag
Tepesi mevki, kayalik yamaglar, 1450 m, 03.07.2008,
A.Can 291. Ir.-Tur.

Robinia pseudoacacia L. Ahirl, Barth yaylasi, bahce
kenar1,1328 m, 27.06.2009, A.Can 785.

Galega officinalisL.

Bozkir, Kel yayla, bahce kenari, 1250 m, 19.05.2009,
A.Can 584.

Astragalus oxytropifolius Boiss.

Ahirly, Bartli-Ahirli Yolu, 1350 m, 31.05.2008, A.Can
75. Ir.-Tur.

Astragalus chrysochlor us Boiss. & Kotschy
Yalihiiyiik, Mutlu yaylasi, step, 1200 m, 14.06.2009,
A.Can 713. End. NT.

Astragalus microcephalus Willd.

Bozkir, Kel yayla giiney yamaci, Taslik yerler, 1250 m,
31.05.2008, A.Can 76. Ir.-Tur.

Astragalus zederbaueri Stadim.  Ahirh, Ahirh
Yalihiiyiik yolu 5.km. tashk yerler, 1120 m,
19.05.2009, A.Can 585. End. LC. Ir.-Tur.

Astragalus mesogitanus Boiss.

Ahirli, Karacakuyu ahirli, Asarcik tepesi yolu, tashk
yerler, 1250 m, 02.06.2008, A.Can 196. End. LC.
Astragalus lycius Boiss.

Ahirli, Asarcik tepesi, taslik yerler, 1300 m,
19.05.2009, A.Can 587. End. LC.

Astragalus hirsutus Vahl.

Bozkir, Kel yayla giiney yamaci, Taslik yerler, 1250 m,
31.05.2008, A.Can 78. Ir.-Tur.

Astragalus mesogitanus Boiss.

Ahirli, Karacakuyu ahirli, Asarcik tepesi yolu, tashk
yerler, 1250 m, 02.06.2008, A.Can 196. End. LC.
Astragalus angustifolius Lam. subsp. angustifolius
var. angustifolius

Ahirli, Karacakuyu-Ahirli yolu 2. km, 02.06.2008,
A.Can.199.

Astragalus amoenus Fenzl.

Ahirly, Bartli-Ahirli Yolu, 1350 m, 31.05.2008, A.Can
77. Ir.-Tur.

Viciacracca L. subsp. stenophylla V.
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Ahirly, Bartli yaylasi, dere kenart, 1200 m, 31.05.2008,
A.Can 79.

Viciaervilia (L.) Willd.

Ahirli, Kadibeli yokusu, taslik yamagclar,1390 m,
19.05.2009, A.Can 588. Akd.

Viciahybrida L.

Ahirli, Ahirhi-Barth yaylasi 3.km. taslik yerler, 1250 m,
06.05.2009, A.Can 481. Akd.

VicianarbonensisL. var . narbonensis

Ahirli, Asarcik tepesi, kayalik yerler, 1300 m,
23.04.2009, A.Can 447. Akd.

Lensorientalis (Boiss.) Hand.-Mazz.

Yalihiiyiik, Golciik yaylasi, Pinus agikligi, 1650 m,
19.05.2009, A.Can 589.

Lathyrus spathulatus Cdl.

Ahirli,, Asarcik tepesi, taslik yerler, 1300 m,
19.05.2009, A.Can 591. Akd.

Lathyrus setifoliusL.

Yalihiiyiik, Mutlu yaylasi, tashk yerler, 1200 m,
06.05.2009, A.Can 484. Akd.

LathyrussativusL.

Ahirli, Ahirli-Bartli yaylast yolu 2.km, step, 1250 m,
19.05.2009, A.Can 593.

Lathyrus aphaca L. var. pseudoaphaca (Boiss)
Davis.

Ahirly, Karacakuyu-Ahirlt yolu, 1100 m, 231.05.2008,
A.Can 81. Akd.

Pisum sativum L. subsp. elatius (Bieb.) Aschers. &
Graegbn. var. brevipedunculatum P.H. Davis &
Meikle Ahirli, Asarcik tepesi, taslik yamaglar, 1300 m,
19.05.2009, A.Can 595.

Ononis adenotricha Boiss. var. adenotricha

Bozkir, Dere kasabasi, c¢ayirlik alan, 1200 m,
21.07.2008, A.Can 356. Akd.

Ononis spinosa L. subsp. antiquorum (L.) Brig.
Ahirli, Ahirhi ilgesi girisi, tepe yamaglari, kayalik alan
1250 m, 01.06.2008, A.Can 159. Akd.

Trifolium repensL. var. giganteum Lagr.-Foss.
Ahirli, Bartli yaylasi, bahge kenar;, 1328 m,
06.05.2009, A.Can 487.

Trifolium campestre Schreb.

Yalihiiyliik, Mutlu yaylasi, step, 1200 m, 06.05.2009,
A.Can 488.

Trifolium fragiferum L. var. fragiferum

Yalihiiyiik, Golciik yaylasi, bozulmus Pinus birligi
aciklig, 1650 m, 12.04.2009, A.Can 407.

Trifolium physodes Stev. ex Bieb. var. physodes
Bozkir, Kizlar pinari, cayirlik yerler, 1345 m,
19.05.2009, A.Can 597. Akd.

Méilotus officinalis (L.) Desr.

Ahirly, Bartli yaylasi, dere kenart, 1200 m, 31.05.2008,
A.Can 82.

Mélilotus alba Desr.

Bozkir, Kel yayla, step, 1200 m, 08.08.2009, A.Can
908.

Trigonellalunata Boiss.

Ahirli, Ahirlt - Barth yaylast arasi, yol kenari, 1250 m,
19.05.2009 A.Can 593. Ir.-Tur.

Trigonella spruneriana Boiss. var. spruneriana
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Yalihiiyiik, Mutlu yaylasi, cayirlik yerler, 1200 m,
19.05.2009, A.Can 601. Ir.-Tur.

Trigonella velutina Boiss.

Ahirli, Kadibeli yokusu, step,1390 m, 14,06.2009,
A.Can 753. Ir.-Tur.

Trigonella strangulata Boiss.

Ahirl,, Bartli yayalasi, cayirlik yerler, 1328 m,
19.05.2009, A.Can 599. Ir.-Tur.
Trigonellafischeriana Ser.

Ahirli, Asarcik tepesi, tashk yamaglar, 1300 m,
19.05.2009, A.Can 600. Ir.-Tur.

Trigonella monantha C.A.Mey. subsp. monantha
Yalihityiik, Golciik yaylasi, Pinus agikligi, 1650 m,
06.05.2009, A.Can 492. Ir.-Tur.

Medicago orbicularis (L.) Bart.

Yalihilyiik, Golciik yaylast ¢iftlik yolu, mese orman
aan, 1450 m, 02.06.2008, A.Can 200. Akd.

M edicago sativa L. subsp. Sativa

Bozkir, Dalamaz kir mevkii, step, 1250 m, 16.06.2009,
A.Can 762.

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

Bozkir, Kizlar pmari, Pinus agikligi, 1345 m,
06.05.2009, A.Can 495.

Medicagorigidula (L.) All. var.rigidula

Ahirli, Ahirli - Bartli yaylasi arasi, step, 1250 m,
23.04.2009, A.Can 449.

Dorycnium pentaphyllum Scop. subsp. haussknehlii
(Baiss.) Gams

Yalihilyiik, Yalihiiyiik-Ciftlik yayalast yolu, 1400 m,
01.06.2008, A.Can 163. End. LC. Ir.-Tur.

L otus corniculatus L. var. cor niculatus

Ahirli, Asarcik tepesi, tashk yamaclar, 1300 m,
03.07.2008, A.Can 294.

Anthyllis vulneraria L. subsp. praepropera (Kern.)
Bornm.

Ahirli, Asarcik tepesi, taslik yerler, 1300 m,
27.06.2009, A.Can 790.Akd.

Coronilla emerus L. subsp. emerus

Bozkir, Dalamaz, kayalik alanlar, 1250 m, 03.07.2008,
A.Can 296.

Coronilla scorpioides (L.) Koch

Ahirli, Kadibeli yokusu, tashk yerler, 1390 m,
06.05.2009, A.Can 496.

CoronillavarialL. subsp. varia

Bozkir, Kizlar pmari, kayalik yerler, 1345 m,
19.05.2009, A.Can 602.

Onobrychiscornuta (L.) Desv.

Ahirli, Karacakuyu-Ahirlt yolu, taglik yamaclar, 1250
m, 02.06.2008, A.Can 207. Ir.-Tur.

Onobrychis armena Boiss.& Huet

Ahirli, Barth yaylasi, dere kenar1, 1200 m, 31.05.2008,
A.Can 83. End. LC.

ROSACEAE

Cerasus prostrata (Labill.) Ser. var. prostrata

Ahirli, Ahirli - Bozkir arast 5. km, tashk yamaglar,
1217 m, 14.06.2009, A.Can 714.

Amygdalus communisL.

Yalihiiyiik, Gélciik yaylasi, Pinus birligi a¢ikligi, 1650
m, 12.04.2009, A.Can 408.

Amygdalus orientalis Mill.
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Ahirly, Ahirli - Bozkir arasi 5. km, yol kenart, 1217 m,
06.05.2009, A.Can 498. Ir.-Tur.

Rubus discolor Weihe & Nees

Ahirli, Bartl yaylasi, dere kenari, 1328 m 31. 07. 2009,
A.Can 900.

Rubus canescens DC. var. canescens

Bozkir, Ahirli yayla yolu, kdy ig¢i, 1280 m, 17. 07.
2009, A.Can 870.

PotentillarectaL.

Bozkir, Barth Kelyayla yolu 6.km, taslik yerler, 1500
m, 31.05.2008, A.Can 85.

PotentillareptansL.

Ahirli, Asarcik tepesi, Step, 1300 m, 21.10.2008,
A.Can 135.

Geum urbanum L.

Ahirli, Asarcik tepesi, kayalik yerler, 1300 m, 06. 05.
2009, A.Can 565.

Orthur us heter ocar pus (Boiss.) Juz.

Bozkir, Kel yayla, step, 1250 m, 14.06.2009, A.Can
716.

Agrimonia eupatoria L.

Ahirly, Ahirli - Bozkir arast 5. km, yol kenari, 1217 m,
08.08.2009, A.Can 909.

Sanguisorba minor Scop. subsp. muricata (Spach)
Briq.

Yalihiiyiik, Mutlu yaylasi, step, 1200 m, 19.05.2009,
A.Can 603.

Rosa hemisphaerica J.Herrm.

Bozkir, Yalihiiyiik yolu-Sula golii karsisi, yol kenart,
1160 m, 06.05.2009, A.Can 501. Ir.-Tur.

Rosa caninaL.

Bozkir, Bartli Sorkun yolu 3.km yol kenari, 1100 m,
31.05.2008, A.Can 86.

Cotoneaster nummularia Fisch. & C.A.Mey.

Ahirli, Asarcik tepesi, kayalik yerler, 1300 m,
14.06.2009, A.Can 717.

Crataegus orientalisPall. ex m, Bieb. var. orientalis
Ahirli, Asarcik tepesi, tashk yamaglar, 1300 m,
19.05.2009, A.Can 605.

Crataegus aronia (L.) Bosc. ex DC. var. aronia
Ahirli, Cevizli sazak mevkii, step, 1300 m, 17. 07.
2009, A.Can 871.

Crataegus monogyna Jacq. subsp. monogyna

Ahirly, Bartli yaylasi, dere kenart, 1000 m, 31.05.2006,
A. Can 2.

Sorbus umbellata (Desf.) Fritsch var. umbellata
Yalihilyiik, Yalihiiyiik yolu-Sula golii karsisi, yol
kenar1, 1160 m, 30.08.2009, A.Can 920.

Pyrus elaeagnifolia Pal. subsp. kotschyana (Boiss.)
Browicz

Yalihiiyiik, Golciik yaylasi, taslik yamaglar, 1600-1700
m, 31.05.2006, A.Can 4.

LYTHRACEAE

Lythrum salicariaL.

Ahirli, Cevizli sazak mevkii, dere kenari, 1300 m,
27.06.2009, A.Can 794. Av.-Sib.

ONAGRACEAE

Epilobium hirsutum L.

Ahirli, Cevizli sazak mevkii, dere kenari, 1300 m,
31.07.2009, A.Can 893.

Epilobium parviflorum Schreb.

Bozkir, Kel yayla, kurumus dere yatagi, 1250 m, 17.
07. 2009, A.Can 872.
CUCURBITACEAE.

Ecballium elaterium (L.) A.Rich.
Bozkir, Dalamaz mekii, yol
03.07.2008, A.Can 299. Akd.
CRASSULACEAE

Umbilicus erectus DC.

Ahirli, Asarcik tepesi, kayalik yerler, 1300 m, 31. 07.
2009, A.Can 902.

Rosularia libanotica (Labill.) Muirhead
Bozkir, Kizlar pmari, tashik yamaglar,
17.07.2009, A.Can 840. Akd.

Rosularia chrysantha (Boiss.) Tahkt.
Ahirli, Kadibeli yokusu, kayalik yerler, 1390 m,
14.06.2009, A.Can 720. End. LC. Akd.

Sedum amplexicaule DC.

Ahirli, Ahirli - Barth yaylasi arasi, kayalik yerler, 1250
m, 17.07.2009, A.Can 842. Akd.

Sedum acrelL.

Yalihilyiik, Golciik yaylasi, tepe yamaglari, kayalik
alan, 1450 m, 03.07.2008, A.Can 301.

Sedum album L.

Bozkir, Aga¢ Tepesi mevki, kayalik yamaglar, 1450 m,
03.07.2008, A.Can 303.

UMBELLIFERAE (APIACEAE)

Eryngium bourgatii Gouan subsp. heldreichii
(Baiss)) P.H.Davis

Yalihiiyiik, Golciik yaylasi, step, 1650 m, 27.06.2009,
A.Can 796. Akd.

Scandix iberica Bieb.

Bozkir, Kel yayla, yol kenari, 1250 m, 12. 04. 2009,
A.Can 423.

Scandix pecten-venerisL.

Ahirli, Bartli yaylasi, taglik yerler, 1328 m, 19.05.2009,
A.Can 607.

Biforatesticulata (L.) Sprengel.

kenari, 1300 m,

1345 m,

Ahirl, Asarcik tepesi, tashk yamaclar, 1300 m,
06.05.2009, A.Can 504.

Bunium microcarpum (Boiss) Freyn. subsp.
micr ocar pum

Bozkir, Kel yayla, tashk yamaglar, 1250 m,
19.05.2009, A.Can 611. Akd.

Bunium microcarpum (Boiss) Freyn. subsp.

bourgaei (Boiss.) Hedge & Lamand

Ahirli, Cevizli sazak mevkii, tashk yerler, 1300 m,
19.05.2009, A.Can 613. Ir.-Tur.

Pimpinella tragium Vill. subsp. lithophila (Schischk.)
Tutin

Ahirli, Ahirli - Bozkir arast 5. km, step, 1217 m,
08.08.2009, A.Can 910.

Physosper mum cor nubiense (L.) DC.
Ahirli, Asarcik tepesi, taslik yerler,
31.07.2009, A.Can 895.

Prangos ferulacea (L.) Lindl.

Yalihiiyiik, Mutlu yaylasi, tashk yerler, 1200 m,
17.07.2009, A.Can 844.

Bupleurum croceum Fenzl

1300 m,
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Ahirli,, Ahirli - Bozkir arast 5. km, step, 1217 m,
17.07.2009, A.Can 845. Ir.-Tur.

Falcaria vulgaris Bernh.

Ahirli, Kurugay-Ciftlik yolu 7. km, step, 1380 m,
08.08.2009, A.Can 911.

Cnidium silaifolium (Jacg.) Simonk. subsp. orientalis
(Boiss.)) Tutin

Ahirli, Asarcik tepesi, kayalik yerler, 1300 m,
17.07.2009, A.Can 846.

Ferula elaeochytris Korovin

Ahirly, Cevizli sazak mevkii, kayalik yerler, 1300 m,
20.07.2009, A.Can 887.

Pastinaca sativa L. subsp. urens (Reg. ex Godron)
Celak. Ahirli, Kadibeli yokusu, taslik yerler, 1390 m,
17.07.200, A.Can 880.

Malabaila secacul Banks & Sol.

Yalihiiyiik, Mutlu yaylasi, tashk yerler, 1200 m,
20.07.2009, A.Can 888

Zosima absinthifolia (Vent.) Link.

Bozkir, Kel yayla, step, 1250 m, 17.07.2009, A.Can
847.

Laser trilobum (L.) Borkh.

Ahirli, Bartli yaylasi, bahge kenar;, 1328 m,
17.07.2009, A.Can 849.

Torilisarvensis (Huds.) Link subsp.arvensis.
Yalihiiyiik, Golciik yaylasi, taghk yerler, 1650 m,
17.07.2009, A.Can 850.

Turgenia latifolia (L.) Hoffm.

Yalihiiylik, Golciik-Mutlu yaylasi yolu 2.km, 1400 m,
02.06.2008, A.Can 210.

Orlaya daucoides (L.) Greuter

Ahirli, Kadibeli yokusu, taslik yerler, 1390 m,
19.05.2009, A.Can 618. Akd.

Daucuscarota L.

Ahirli, Ahirli-Bozkir arast 5. km, yol kenari, 1217 m,
30.08.2009, A.Can 922.

Artedia squamata L.

Bozkir, Kel yayla, step, 1250 m, 06.05.2009, A.Can
511.

CAPRIFOLIACEAE.

Sambucus ebulusL.

Ahirli, Barth yaylasi, tarla kenari, 1328 m, 17. 07.
2009, A.Can 874. Av.-Sib.

L onicer a etr usca Santi var. etr usca

Bozkir, Dalamaz-Ahirli yolu 2.km, tepe yamaglari,
kayalik alan 1350 m, 16.06.2009, A.Can 765. Akd.
VALERIANACEAE.

Valeriana speluncaria Boiss. var. speluncaria Ahirly,
Kadibeli yokusu, kayalik yerler, 1390 m, 27.06.2009,
A.Can 797. End. LC.

Valeriana dioscoridis Sm.

Yalihiiyiik, Mutlu yaylasi, tashk yerler, 1200 m,
06.05.2009, A.Can 515. Akd.
Valeriandlavesicaria (L.) Moench

Bozkir, Kel Yayla Ahirli yolu, Ahirh girisi,
31.05.2008, A.Can 87.

Valeriandlla pumila (L.) DC.

Bozkir, Kurugay-Ciftlik yolu 7. km, kayalik yerler,
1380 m, 14.04.2009, A.Can 434.

MORINACEAE
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Morina persica L. subsp. persica

Yalihiiyiik, Yalihilyiik yolu - Sula golii karsisi, kayalik
yerler, 1160 m, 27.06.2009, A.Can 799. Ir.-Tur.
DIPSACACEAE

Scabiosa argentea L.

Ahirli, Ahirh lge girisi, step, 1250 m, 20.05.2009,
A.Can 687.

Scabiosa rotata Bieb.

Bozkir, Dalamaz Ahirli yolu 2. km, taslik yamaglari,
1350 m, 16.06.2009, A.Can 767.

CRUCIATA Mill.

Cruciata taurica (Pall. ex Willd.) Ehrend. Ahirl,
Asarcik tepesi, 1200 m, 31.05.08, A. Can 132. Ir.-Tur.
COMPOSITAE (ASTERACEAE)

Inula montbretiana DC. Bozkir, Aga¢ tepesi, taslik
yamaclar, 1400 m, 03.07.08, A.Can 351.

Ir.-Tur.

Helichrysum plicatum DC. subsp. polyphyllum
(Ledeb.) P.H.Davis & Kupicha

Yalihiiyiik, Golciik yaylasi, kayalik yerler, 1450 m,
31.08.2008, A.Can 362.

Helichrysum arenarium (L.) Moench subsp. aucheri
(Baiss.) Davis & Kupicha

Yalihiiyiik, Golciik yaylasi, Quercus agikligi, 1650 m,
06.05.2009, A.Can 518.

End. LC. Ir.-Tur.

Logfia arvensis (L.) Holub

Ahirli, Ahirli - Bozkir arast 5. km, tashk yamaglar,
1217 m, 19.05.2009, A.Can 621.

Bellis perennisL.

Ahirli, Ahirli-Bartli yolu 1.km, kayalik alan 1350 m,
31.05.2008, A.Can 89. Av.-Sib.

Doronicum orientale Hoffm. Ahirli, Ahirli-Barth yolu
3.km, taslik yamagclar, 1100 m, 31.05.2008, A.Can 90.
Senecio farfarifolius Boiss. & Kotschy Ahirli, Cevizli
sazak mevkii, Dere kenar1, 1300 m, 06.05.2009, A.Can
522. End. LC. Akd.

Senecio vernalisWaldst. & Kit.

Ahirli, Ahirli-Bartli yolu 1.km, kayalik alan 1350 m,
31.05.2008, A.Can 92.

Tussilago farfaralL.

Yalihiiyiik, Mutlu yaylasi, step, 1200 m, 12. 04. 2009,
A.Can 425. Av.-Sib.

Anthemis kotschyana Boiss. var. kotschyana

Ahirli, Kurugay - Ciftlik yolu 7. km, step, 1380 m,
27.06.2009, A.Can 832.

Anthemis cotula L.

Yalihiiyiik, Golciik yaylasi, juniperus agikligi, 1650 m,
14.06.2009, A.Can 721.

Anthemistinctoria L. var. tinctoria

Yalihiiyiik, Yalihilyiik yaylasi, Taslhk yamaglar, 1200
m, 01.06.08, A.Can 189.

Anhemis austriaca Jacq.

Ahirli, Ahirlt - Bozkir arasi 5. km, yol kenari, 1217 m,
14.06.2009, A.Can 723.

Achillea wilhelmsii C.Koch.

Yalihiiyiik, Yalihiiylk yolu - Sula golii karsisi, tashk
yerler, 1160 m, 27.06.2009, A.Can 802.
AchilleafalcatalL.
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Ahirli, Asarcik tepesi, kayalik yerler, 1300 m, 17. 07.
2009, A.Can 875. Ir.-Tur.

Tanacetum argenteum (Lam.) Willd. subsp.
flabellifolium (Boiss. & Heldr.) Grierson

Ahirli, Ahirh - Bozkir arast 5. km, taslik yamaglar,
1217 m, 08.08.2009, A.Can 912. End. LC. Akd.
Tripleur ospermum parviflorum (Willd.) Pobed.
Ahirli, Barth-Sorkun yolu 2.km, 1200 m, 31.05.2008,
A.Can 94.

Tripleurospermum decipiens (Fisch. & C.A.Mey.)
Bornm.

Bozkir, Dere Kasabast Bartli yolu 4.km, kayalik alan,
1050 m, 31.05.2008, A.Can 93.

Gundelia tournefortii L. var. tour nefortii

Ahirli, Ahirli-Bozkir arasi 5. km, yol kenari, 1217 m,
14.06.2009, A.Can 724. Ir.-Tur.

Arctium minus (Hill) Bernh. subsp. minus

Ahirli, Ahirli-Barth yaylasi arasi, yol kenari, 1250 m,
08.08.2009, A.Can 913.

Cirsium lappaceum (Bieb.) Fisch. subsp. anatolicum
Petr.

Ahirli, Kadibeli yokusu, kayalik yerler, 1390 m,
30.08.2009, A.Can 923. Ir.-Tur.

Cirsium arvense (L.) Scop. subsp. vestitum (Wimmer
& Grab.) Petr.

Yalihiiyiik, Golciik yaylasi - Yalihiiyik arasi, yol
kenari, 1270 m, 27.06.2009, A.Can 804.

Picnomon acarna (L.) Cass.

Ahirli, Asarcik tepesi, taslik yerler, 1300 m,
27.06.2009, A.Can 805. Akd.

Carduus nutans L. nutans sensu lato

Ahirli,, Cevizli sazak mevkii, dere kenari, 1300 m,
27.06.2009, A.Can 806.

Acroptilon repens(L.) DC.

Ahirli, Barthh yaylasi, bahge kenari, 1328 m,
14.06.2009, A.Can 726. Ir.-Tur.

Centaurea virgata Lam.

Bozkir, Kizlar pinari, Taslik yamaclar, 1350 m,
03.07.2008, A.Can 310.

Centaurea kotschyi (Boiss. & Hedr.) Hayek var.
kotschyi

Ahirli, Asarcik tepesi, kayalik yerler, 1300 m,
27.06.2009, A.Can 806. End. LC.

Centaurea kotschyi (Boiss. & Hedr.) Hayek var.
decumbens Wagenitz

Yalihilyiikk, Mutlu yaylasi, taslik yerler, 1200 m,
14.06.2009, A.Can 727. End. VU.

Centaurea solstitialis L. subsp. solgtitialis Ahirl,
Ciftlik yaylasi, Tepe yamaglari, Kayalik alan 1350 m,
03.07.2008, A.Can 311.

Centaureaiberica Trev. ex Spreng.

Bozkir, Dere kasabasi, Pinus ormani agikligi, 1670 m,
21.07.2008, A.Can 359.

Centaurea urvillei DC. subsp. urvillei

Bozkir, Kel Yayla Ahirli yolu 2.km, 1200 m,
31.05.2008, A.Can 95. Akd..

Centaurea urvillel DC. subsp. stepposa Wagenitz
Bozkir, Kel Yayla Ahirli yolu 2.km, 31.05.2008,
A.Can 97. Ir.-Tur.

Centaur ea pichleri Boiss. subsp. pichleri

Ahirli, Kadibeli yokusu, step, 1390 m, 17.07.2009,
A.Can 881.

Centaurea triumfettii All.

Yalihiiyliik, Mutlu yaylasi, step, 1200 m, 19.05.2009,
A.Can 624.

Centaur ea depr essa Bieb.

Yalihiiyiik, Golciik yaylast - Yalihiiyiik arasi, taghk
yerler, 1270 m, 17.07.2009, A.Can 883.

Centaurea isaurica Hub.-Mor. Bozkir, Kizlar pimnari,
kaya Uzeri, 1345m, 23. 06. 2009, A.Can 851. End, EN.
CRUPINA (Pers.) DC.

Crupina crupinastrum (Moris) Vis.

Bozkir, Kurugay Ciftlik yolu, 1400 m, 01.06.2008,
A.Can 167.

Xeranthemum annuum L.

Ahirli, Barth-Ke yayla yolu, 1200 m, 31.05.2008,
A.Can 99.

Echinopsritro L.

Ahirli, Asarcik tepesi, tashk yamaglar, 1300 m,
03.07.08, A.Can 352.

Cichorium intybusL.

Ahirli, Cevizli Sazak, taglik yamaglar, 1300 m,
21.10.2008, A.Can 137.

Scor zoner a cana (C.A.Mey.) Hoffm. var. jacquiniana
(W.Koch) Chamb.

Bozkir, Kel Yayla giiney yamaci, Su kenari, 1250 m,
31.05.2008, A.Can 100.

Scorzonera cana (C.A.Mey.) Hoffm. var. apina
(Boiss.) Chamb.

Yalihiiyiik, Yalihiiyilk yaylasi, 1400 m, 02.06.2008,
A.Can 215.

Scorzonera moallis Bieb. subsp. szowitzii (DC.)
Chamb.

Ahirli, Asarcik tepesi, kayalik yerler, 1300 m,
19.05.2009, A.Can 626. Ir.-Tur.

Scor zoner a tomentosa L.

Yalihiiyiik, Mutlu yaylasi, kayalik yerler, 1400 m,
17.07.2009, A.Can 856. End. LC. Ir.-Tur..

Scor zoner a cana (C.A.Mey.) Hoffm. var. jacquiniana
(W.Koch) Chamb.

Bozkir, Kel Yayla giiney yamaci, Su kenari, 1250 m,
31.05.2008, A.Can 100.

L eontodon asperrimus (Willd.) J.Ball.

Yalihiiyiik, Golciik yaylasi - Yalihiiyilk arasi, step,
1270 m, 19.05.2009, A.Can 627. Ir.-Tur.
Picrisstrigosa Bieb.

Ahirli, Ahirhi-Barth yaylasi arasi, taslik yerler, 1250 m,
27.06.2009, A.Can 812. Ir.-Tur.

Sonchus asper (L.) Hill subsp. glaucescens (Jordan)
P.W.Bal

Ahirli, Ahirh-Bozkir arasi 5. km, yol kenari, 1217 m,
14.06.2009, A.Can 729.

HIERACIUM L.

Hieracium pannosum Boiss.

Ahirli, Asarcik tepesi, kaya iizeri, 1300 m, 14.06.2009,
A.Can 730. Akd..

Cicerbitavariabilis (Bornm.) Bornm.

Yalihiiyiik, Golciik yaylasi, Pinus agikligi, 1650 m,
19.05.2009, A.Can 629. End. LC.

LactucaserriolalL.
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Ahirli, Kurugay - Ciftlik yolu 7. km, kayalik yerler,
1380 m, 30.08.2009, A.Can 924.

Lapsana communis L. subsp. pisidica (Boiss. &
Heldr.) Rech. f.

Ahirli, Bartli yaylasi, bahge kenari, 1328 m,
19.05.2009, A.Can 632.

Tragopogon longirostris Bisch. ex Schultz var.
longirostris

Ahirli, Barthh yaylasi, Tashk yamaglar, 1300 m,
20.05.2009, A.Can 690.

Crepis macropus Boiss. & Heldr.

Ahirli, Ahirli-Bozkir arasi 5. km, yol kenari, 1217 m,
27.06.2009, A.Can 815. End. LC. Ir.-Tur.
Crepisfoetida L. subsp. rhoeadifolia (Bieb.) Celak.
Yalihiiyiik, Golciik yaylasi, Tepe yamaglar, Kayalik
alan 1550 m, 01.06.2008, A.Can 168.

Crepissancta (L.) Babc.

Ahirly, Kurugay - Ciftlik yolu 7. km, taslik yamaglar,
1380 m, 06.05.2009, A.Can 535.
CAMPANULACEAE

Campanulainvolucrata Aucher ex A.DC.

Ahirli, Barth Golciik yolu 2.km, step, 1250 m,
31.05.2008, A.Can 101. Ir.-Tur.

Campanula cymbalaria Sm.

Bozkir, Kizlar pinari, kaya dibi, 1345 m, 14.06.2009,
A.Can 732. Akd.

Campanula stricta L. var. gtricta

Yalihiiyiik, Mutlu yaylasi, tashk yerler, 1200 m,
27.06.2009, A.Can 818. Ir.-Tur.

Asyneuma  limonifolium (L) Janch.  subsp.
[imonifolium

Bozkir, Kel yayla, tashk yamaglar, 1250 m,
27.06.2009, A.Can 819.

Asyneuma rigidum (Willd.) Grossh. subsp. rigidum
Ahirli, Kadibeli yokusu, tashk yerler, 1390 m,
31.07.2009, A.Can 898. Ir.-Tur.
LENTIBULARIACEAE

Pinguicula crystallina Sm.

Ahirli, Barth yaylasi, dere kenari, 1328 m, 08.08.2009,
A.Can 915. Akd.

PRIMULACEAE

Androsace maxima L.

Yalihilyiik, Yalihiiyiik yaylasi, ¢ayirlik alan, 1450 m,
31.05.2008, A.Can 103.

Cyclamen cilicium Boiss.& Heldr. var. cilicium
Bozkir, Dere Kasabasi, taslik yamaglar, 1200 m,
21.10.2008, A.Can 369. End. NT. Akd.
AnagallisarvensisL. var. caerulea (L.) Gouan

Ahirly, Kurugay - Ciftlik yolu 7. km, yol kenari, 1380
m, 17.07.2009, A.Can 858.

SYTRACACEAE

Sytrax officinalisL.

Yalihiiyiik, Yalihiiyiik yolu - Sula goli karsisi, tashk
yerler, 1160 m, 19.05.2009, A.Can 636.

OLEACEAE

Jasminum fruticans L.

Ahirli, Ahirhi-Barthi yaylast arasi, ¢alilik yerler, 1250
m, 19.05.2009, A.Can 637. Akd.

Fraxinus angustifolia Vahl subsp. angustifolia
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Ahirli, Ahirli-Bozkir arast 5. km, taglik yamaglar, 1217
m, 14.06.2009, A.Can 733.

CONVOLVULACEAE

ConvolvuluslineatusL.

Yalihiiylik, Yalithiiylik yaylasi, step, 1550 m,
01.06.2008, A.Can 170.

Convolvulus galaticus Rostan ex Choisy.

Ahirly, Ahirli - Bozkir arast 5. km, yol kenari, 1217 m,
27.06.2006, A.Can 6. End. LC. Ir.-Tur.
ConvolvulusarvensisL.

Yalihilyiik, Yalihiiyiik yolu - Sula golii karsisi, step,
1160 m, 06.05.2009, A.Can 539.

BORAGINACEAE

Hédiotropium dolosum De Not.

Ahirli, Asarcik tepesi, taslik yerler, 1300 m, 17. 07.
2009, A.Can 877.

Héliotropium hirsutissimum Grauer

Ahirli, Kurugay - Ciftlik yolu 7. km, taslik yamaglar,
1380 m, 14.06.2009, A.Can 735. Akd.

Lappula barbata (Bieb.) Gurke

Yalihiiyiik, Yalihiiyiikk yolu - Sula goli karsisi, yol
kenar1, 1160 m, 17.07.2009, A.Can 860. Ir.-Tur.
Myosotis ramosissma Rochel ex Schult. subsp.
ramosissima

Ahirli, Ahirli-Bartli yaylasi yolu 6. km, kayalik yerler,
1400 m, 31.05.2008, A.Can 104.

Myosotis minutiflora Boiss. et Reuter

Bozkir, Kel Yayla Ahirlhi yolu 2.km, 1200 m,
31.05.2008, A.Can 106.

Myosotis alpestris F.W. Schmidt. subsp. alpestris
Yalihilyiik, Golciik yaylasi, tepe yamaglari, kayalik
alan, 1650 m, 01.06.2008, A.Can 174.

Paracaryum racemosum (Schreb.) Britten var.
racemosum

Ahirli, Asarcik tepesi, 1350 m, 31.05.08, A.Can 134.
End. LC. Ir.-Tur.

Rindera lanata (Lam.) Bunge var. canescens (A.DC.)
Kusn. Bozkir, Kel yayla, step, 1250 m, 19.05.2009,
A.Can 640. Ir.-Tur.

Cynoglossum montanum L.

Bozkir, Kizlar pinari, kayalik yerler, 1345 m, 06. 05.
2009, A.Can 566. Av.-Sib.

Arnebia densiflora (Nordm.) Ledeb.

Ahirli, Bartli-Ahirlt yolu 2.km, kayalik alan, 1400 m,
31.05.2008, .A.Can 107. Ir.-Tur.

Buglossoides arvensis (L.) Johnston

Ahirli, Bartli-Ahirli yolu 2. km, kayalik alan, 1400 m,
31.05.2008, A.Can 108.

Echium italicum L.

Ahirli, Bartlh Kurugay yolu 2.km, step, 1300 m,
31.05.2008, A.Can 109.

Akd.

Moltkia aurea Boiss.

Ahirli,  Aracakuyu-Ahirli  yolu, step, 1250 m,
02.06.2008, A.Can 216.

End. LC. Ir.-Tur.

Onosma albo-r oseum Fisch. & C.A.Mey. subsp. albo-
roseum var. albo-roseum

Yalihiiyiik, Golciik yaylasi, Pinus agikligi, 1650 m,
17.07.2009, A.Can 861. Ir.-Tur.
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Onosma roussaei DC.

Ahirly, Barth yaylasi, Yol kenari, 1050 m, 02.06.2007,
ACan 15. Ir.-Tur.

Cerinthe minor L. subsp. auriculata (Ten.) Domac
Ahirly, Ahirli - Bozkir arasi 5. km, yol kenart, 1217 m,
06.05.2009, A.Can 543.

Anchusa leptophylla Roem. & Schult. subsp. incana
(Ledeb.) Chamb.

Ahirli, Karacakuyu Ahirli yolu, Kayalik yerler, 1250
m, 02.06.2008, A.Can 221. End. LC. Ir.-Tur.

Anchusa azurea Mill. var. azurea

Yalihiiyiik, Mutlu yaylasi, Yol kenar;, 1400 m,
02.06.2008. A.Can 223.

Alkannaorientalis(L.) Boiss. var. orientails

Ahirl, Barth yaylasi, Step, 1250 m, 14.06.2009, A.Can
695. Ir.-Tur.

SOLANACEAE

Solanum nigrum L. subsp. nigrum

Bozkir, Dere Kasabasi, mrmak kenari, 1200 m,
21.07.2008, A.Can 360.

Atropa belladonna L.

Ahirly, Ahirli - Bozkir arast 5. km, yol kenari, 1217 m,
14.06.2009, A.Can 736. Av.-Sih.
SCROPHULARIACEAE

Verbascum blattariaL.

Ahirli, Cevizli sazak mevkii, dere kenari, 1300 m,
17.07.2009, A.Can 862.

Ver bascum flavipannosum Hub.-Mor.

Yalihiiyiik, Golciik yaylasi, Quercus agikligi, 1650 m,
14.06.2009, A.Can 738. End, VU. Ir.-Tur.

Ver bascum splendidum Boiss

Ahirli, Asarcik tepesi, taslik yerler, 1300 m,
17.07.2009, A.Can 864. End. LC. Akd.

Verbascum cheiranthifolium Boiss. var.
cheiranthifolium

Yalihiiyiik, Golciik yaylasi, Step, 1450 m, 04.06.2008,
A.Can 367.

Verbascum cheiranthifolium
obtusiusculum Hub.-Mor.

Bozkir, Kel yayla, taglik yerler, 1250 m, 17. 07. 2009,
A.Can 878. End. VU.

Scrophularia cryptophila Boiss. & Heldr.

Ahirli, Cevizli sazak mevkii, magara agzi, 1300 m,
19.06.2009, A.Can 773. End. LC. Akd.

Scrophularia scopolii (Hoppe ex) Pers. var. scopolii
Yalihiiyiik, Golciik yaylas1 - Yalihiiylik arasi, kayalik
yerler, 1270 m, 27.06.2009, A.Can 820.

Chaenor hinum minus (L.) Lange subsp. minus
Yalihilyiik, Yalihiiyilk yolu - Sula golii karsisi, yol
kenar1, 1160 m, 17.07.2009, A.Can 865.

Linaria genistifolia (L.) Mill. subsp. confertiflora
(L.) Mill.

Ahirli, Bartli yaylasi, Cevizli-Sazak, ¢esme kenari,
1300 m, 20.07.2008, A.Can 759. End. LC. Ir.-Tur.
Digitalisferruginea L. subsp. ferruginea

Ahirli, Barthh yaylasi, taslik yamaglar, 1328 m,
08.08.2009, A.Can 917. Av.-Sib.

Veronica cymbalaria Bodard

Ahirli, Barthi-Kel Yayla yolu 2.km, tepe yamaglari,
kayalik alan 1250 m, 31.05.2008, A.Can 111. Akd.

Boiss.var.

Veronicatrichadena Jordan & Fourr.

Bozkir, Kel yayla, step, 1250 m, 12.04.2009, A.Can
410. Akd.

Veronica hederifolia L.

Yalihilyiik, Mutlu yaylasi, tashik yerler, 1200 m,
19.05.2009, A.Can 644.

Veronica anagallis-aquatica L.

Bozkir, Dalamaz Tepesi, taslik yamaglar, 1200 m,
02.06.2008, A.Can 267.

VeronicaorientalisBoiss. & Bal. subsp. orientalis
Ahirli, Asarcik tepesi, taslik yamagclar, 1300 m,
19.06.2009, A.Can 775.

Veronicamultifida L.

Ahirli, Ahirli - Bozkir arast 5. km, taslik yerler, 1217
m, 19.05.2009, A.Can 646. End. LC. Ir.-Tur.
Parentucellia latifolia (L.) Caruel

Ahirli, Bartli-Ahirh yolu 2.km, Kayalik alan, 1400 m,
31.05.2008, A.Can 113. Akd.

OROBANCHACEAE

Orobanche nana Noé

Bozkir, Kel yayla, taslik yerler, 1250 m, 27.06.2009,
A.Can 821.

Orobanche minor Sm.

Ahirli, Kadibeli yokusu, tashk yerler, 1390 m,
06.05.2009, A.Can 548.

ACANTHACEAE

Acanthus hirsutus Boiss.

Yalihiiyiik, Mutlu yaylasi yolu, Kayalik alan, 1350 m,
02.06.2008, A.Can 225. End. LC. Akd..
GLOBULARIACEAE

Globulariatrichosantha Fisch. & C.A.Mey.
Yalihiiyiik, Golciik yaylasi - Yalihiiyiik arasi, tashk
yamagclar, 1270 m, 06.05.2009, A.Can 550.
VERBENACEAE

Verbena officinalisL.

Ahirli, Yalihilyiik yolu - Sula golii karsisi, yol kenari,
1160 m, 17.07.2009, A.Can 866.

LABIATAE (LAMIACEAE)

Teucrium orientale L. var. glabrescens Hausskn.ex
Bornm.

Ahirli, Bartli yaylasi, Tepe yamact kaya iizeri,
03.07.2008, A.Can 314. Ir.-Tur.

Teucrium orientaleL. var. orientale

Yalihilyiik, Mutlu yaylasi yolu, kayalik alan 1350 m,
02.06.2008, A.Can 226. Ir.-Tur.

Teucrium chamaedrys L.subsp. chamaedrys

Bozkir, Dalamaz kir mevkii, Step, 1250 m, 16.06.2009,
A.Can 769. Av.-Sib.

Teucrium polium L.

Ahirli, Bartli yaylasi, kayalik yerler, 1250 m,
03.07.2007, A.Can 19.

Teucrium lamiifolium d’ Urv. subsp. lamiifolium
Ahirli, Bartli yaylasi, kayalik yerler, 1300 m,
03.07.2007, A.Can 21.

Scutellaria salviifolia Bent.

Ahirli, Bartli yaylasi, 1300 m, 01.06.2008, A.Can 175.
End. LC.

Scutellaria diffusa Bent.

Ahirli, Asarcik tepesi, su kenari, 1200 m, 31.05.2008,
A.Can 114. Akd.
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Scutellaria orientalis L. subsp. pinnatifida Edm.
Yalihiiyiik, Golciik yaylasi, yesil alan, 1650 m,
01.06.2008, A.Can 179.

Phlomis pungens Willd. var. hispida

Ahirli, Ahirli-Barthi yolu 3.km, bozulmus Pinus birligi
acgikligl, 1200 m, 03.07.2008, A.Can 315.
Phlomisrigida Lahill.

Ahirli, Ahirli-Bartli yolu 3.km, bozulmus Pinus birligi
acgikligl, 1200 m, 03.07.2008, A.Can 318. Ir.-Tur.
Phlomis ar meniaca Willd.

Ahirli, Bartli-Ahirli yolu 6. km, kayalik alan, 1350 m,
31.05.2008, A.Can 115. End. LC. Ir.-Tur.

Lamium garganicum L. subsp. striatum (Sm.) Hayek
Yalihiiyiik, Mutlu yaylasi, tashk yerler, 1200 m,
19.05.2009, A.Can 651. Akd.

Lamium amplexicaule L.

Ahirl, Kurugay - Ciftlik yolu 7. km, yol kenar1, 1380
m, 22.03.2009, A.Can 385. Av.-Sib.

Lamium macrodon Boiss & Huet.

Bozkir, Bartli Sorkun yolu 5.km, 1200 m, 31.05.2008,
A.Can 117. Ir.-Tur.

Wiedemannia orientalis Fisch. & C.A.Mey.
Yalihiiyiikk, Mutlu yaylasi ¢esme kenari, 1400 m,
02.06.2008, A.Can 227. End. LC. Ir.-Tur.

Marrubium vulgare L.

Bozkir, Kizlar pmari, kayalik yerler, 1345 m,
02.06.2008, A.Can 233.

Marrubium globosum Montbret & Aucher ex Bent.
subsp. micranthum (Boiss.& Heldr.) P.H.Davis
Ahirl, Kadibeli yokusu, kayalik yerler, 1390 m,
02.06.2008, A.Can 229. End. NT. Akd.

Marrubium astracanicum Jacg. subsp astracanicum
Yalihiiyiik, Mutlu yaylast kayalik yerler, 1400 m,
02.06.2008, A.Can 231.

Sideritis libanotica Labill. subsp. violascens
(P.H.Davis) P.H.Davis

Ahirli, Kadibeli yokusu, kayalik yerler, 1390 m,
27.06.2009, A.Can 822. End. VU. Akd.

Stachys cretica L.subsp. vacillans Rech.

Yalihiiylik, Golciik yaylasi, step, 1650 m, 02.06.2008,
A.Can 235.

Stachyscretica L.subsp. anatolica Rech. fil.

Bozkir, Kizlar pmari, kayalik yerler, 1345 m,
14.06.2009, A.Can 740. End. LC. Ir.-Tur.

Stachys lavandulifolia Vahl var. lavandulifolia
Ahirli, Karacakuyu Ahirli yolu, taglik yerler, 1350 m,
02.06.2008, A.Can 238. Ir.-Tur.

Nepeta nuda L. subsp. albiflora (Boiss.) Gams
Bozkir, Kizlar pmnari mevkii tashik yerler, 1400 m,
03.07.2008, A.Can 322.

Nepeta betonicifolia C.A.Mey.

Bozkir, Kizlar pinari mevki taslik yerler, 1400 m,
01.06.2007, A.Can 14. Ir.-Tur.

PrunellavulgarisL.

Bozkir, Cevizli Sazak, taglik yamaglar, 1300 m,
21.10.08, A.Can 259.

Av.-Sh.

Prunella orientalis Bornm.

Ahirli, Barth yaylasi, Pinus a¢ikligi, kurumus dere
kenar1, 1250 m, 31.05.2008. A.Can 118.
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Clinopodium vulgare L. subsp. vulgare

Yalihiiyiik, Mutlu yaylasi, ¢esme kenari, 1400 m,
02.06.2008, A.Can 241.

Acinosrotundifolius Pers.

Bozkir, Kel yayla, tepe yamaglari, kayalik alan 1250
m, 31.05.2008, A.Can 119.

Micromeria myrtifolia Boiss. & Hohen.

Yalihiiyiik, Golciik yaylasi, tepe yamaglari, kayalik
alan, 1200 m, 02.06.2008, A.Can 245. Akd.

Thymus sipyleus Boiss.subsp. sipyleus var. sipyleus
Ahirli, Asarcik tepesi, Taglik yamaglar, 1300 m,
03.07.2008, A.Can 330. End. LC.

Ziziphora clinopodioides Lam.

Yalihiiyiik, Mutlu yaylasi, kayalik yerler, 1200 m, 31.
07. 2009, A.Can 903.

Salvia tomentosa Mill.

Ahirli, Bartli yaylasi giiney tepe yamaglari, tashk
yerler, 1200 m, 03.07.2008, A.Can 333. Akd.

Salvia heldreichiana Boiss.ex Bent.

Ahirli, Bartli yaylasi giiney tepe yamaglari, tashk
yerler, 1200 m, 03.07.2008, A.Can 290. End, LC. Akd.
Salvia syriaca L.

Bozkir, Kel yayla, step, 1250 m, 14.06.2009, A.Can
743. Ir.-Tur.

Salvia sclarea L.

Bozkir, Dalamaz Ahirli yolu 2.km, tepe yamaglari,
kayalik alan 1350 m, 16.06.2009, A.Can 770.

Salvia argentea L.

Ahirl, Bartli yaylasi, tashk yamaglar, 1328 m,
27.06.2009, A.Can 826.

Salvia verticillata L.

Yalihiiyiik, Golciik yaylasi tepe yamaglari, 1450 m,
03.07.2008, A.Can 337. Ir.-Tur.
PLUMBAGINACEAE.

Acantholimon acerosum (Willd.) Boiss. subsp.
acerosum var. acer osum

Yalihiiyiik, Golciik yaylasi, Tepe yamaglari, Kayalik
alan, 1650 m, 01.06.2008, A.Can 366.
PLANTAGINACEAE

Plantago major L. subsp. major

Bozkir, Dalamaz-Ahirli yolu 2.km, Sulak alan, 1250 m,
03.07.2008, A.Can 339.

Plantago lanceolata L.

Bozkir, Dere Kasabasi mevki, bahge kenari, 1610 m,
25.06.2008, A.Can 273.

THYMELAEACEAE

Daphne oleoides Schreb. subsp. oleoides

Yalihiiyiik, Golciik yaylasi - Yalihiiyiik arasi, tashik
yamaglar, 1270 m, 31.07.2009, A.Can 899.
LORANTHACEAE

Viscum album L. subsp. album

Ahirli, Barth yaylasi, ¢ayirlik alan, 1328 m, 12. 04.
2009, A.Can 426.

EUPHORBIACEAE

Euphorbia aleppicalL.

Ahirli, Yalihiiyiik yolu - Sula gélii karsisi, yol kenari,
1160 m, 19.05.2009. A.Can 654.

Euphorbiarigida Bieb.

Bozkir, Dalamaz-Ahirlt yolu 2.km, Tepe yamaclari,
kayalik alan 1350 m, 31.05.2008, A.Can 122. Akd.
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Euphor bia kotschyana Fenzl

Ahirl,, Asarcik tepesi, Taslik yerler, 1300 m,
31.05.2006, A.Can 5. Akd.

URTICACEAE

Urtica dioica L.

Ahirly, Cevizli sazak mevkii, kaya dibi, 1300 m,
27.06.2009, A.Can 827. Av.-Sib.

ULMACEAE

Ulmus glabra Huds.

Yalihiiyiik, Golciik yaylasi, kayalik yerler, 1650 m,
19.05.2009, A.Can 656. Av.-Sib.

FAGACEAE

Quercus pubescens L. Yalihiiyilk, Mutlu yaylasi,
Kayalik yamaglar, 1450 m, 02.062008, A.Can 255.
Quercus cerris L. var. cerris Yalihiiyiik, Mutlu
yaylasi, Kayalik yamaglar, 1400 m, 02.06.2008, A.Can
254,

CORYLACEAE

Ostrya car pinifolia Scop.

Bozkir, Kizlar pmari, taghk yamaglar, 1345 m,
17.07.2009, A.Can 867. Akd.

SALICACEAE

Salix alba L.

Yalihiiylik, Mutlu yaylasi, dere kenari, 1200 m,
19.05.2009, A.Can 657.

RUBIACEAE

AsperulaarvensisL.

Ahirl,, Asarcik tepesi, taslik yerler, 1300 m,
06.05.2009, A.Can 512. Akd.

Galium aparineL.

Yalihiiyiik, Golciik yaylasi, Tepe yamaglari, Kayalik
alan 1450 m, 03.07.2008, A.Can 304.

Galium verum L.subsp. verum

Ahirli, Asarcik tepesi, kayalik yerler, 1300 m,
31.07.2009, A.Can 896. Av.-Sib.

Galium verum L. subsp. glabrescens Ehrend.
Yalihiiyiik, Golciik yaylasi, Pinus ormani agiklhig,
1650 m, 17.07.2009, A.Can 852. Ir.-Tur.

Galium incanum Sm. subsp. eatius (Boiss.) Ehrend.
Yalihiiyiik, Golciik yaylasi, Pinus agikligi, 1650 m,
19.05.2009, A.Can 619. Ir.-Tur.

MONOCOTYLEDONES

LILIACEAE

Eremur us spectabilis Bieb.

Yalihiiyiik, Mutlu yaylasi, kaya ftzeri, 1200 m,
19.05.2009, A.Can 659. Ir.-Tur.

Asphodelinelutea (L.) Rchb.

Ahirl, Cevizli sazak mevkii, kaya Uzeri, 1300 m,
12.04. 2009, A.Can 433. Akd.

Allium scorodoprasum L. subsp. rotundum (L.)
Stearn

Bozkir, Dere Kasabasi, Taglik yamaglar, 1200 m,
21.10.2008, A.Can 265.

Scilla bifolia L.

Yalihiiyiik, Golciik yaylas1 - Yalihiiyilk arasi, step,
1270 m, 19.05.2009, A.Can 660. Akd.

Ornithogalum sphaer ocar pum Kerner

Yalihiiyiik, Yalihiiyiik yaylasi, 1700 m, 01.06.2008,
A.Can 181.

Ornithogalum lanceolatum Labill.

Yalihiiyiik, Yalihiiyiik yaylasi, 1700 m, 01.06.2008,
A.Can 183. Akd.

Ornithogalum umbellatum L.

Ahirly, Cevizli sazak mevkii, ¢ayirlik yerler, 1350 m,
02.06.2008, A.Can 270.

Ornithogalum orthophyllum Ten.

Yalihiiyiik, Yalihiiyiik yaylasi, 1700 m, 01.06.2008,
A.Can 185.

Ornithogalum ar meniacum Baker

Ahirli, Barth yaylasi, step, 1250 m, 31.05.2008, A.Can
123. Akd.

Muscari comosum (L.) Mill.

Ahirli, Barthh kurugay yolu 2.km, tepe yamaglari,
kayalik alan 1250 m, 31.05.2008, A.Can 124. Akd.
Muscari tenuifolirum Tausch

Yalihiiyiik, Mutlu yaylasi, Ahirlt yolu 2.km, 1400 m,
02.06.2008, A.Can 246. Akd.

Muscari armeniacum Leichtlin ex Baker

Yalihiiyiik, Golciik yaylasi, sulak alan, 1650 m,
01.06.2008, A.Can 186.

Muscari neglectum Guss.

Yalihiiyiik, Golciik yaylasi, sulak alan, 1650 m,
01.06.2008, A.Can 188.

Hyacinthellalazulina K. M. Perss. & Jim. Perss.
Yalihiiyiik, Golciik yaylasi, Kayaliklar, 1650 m,
19.05.2009, A.Can 661. End. LC. Akd.

Tulipa humilis Herb. Bozkir, Kizlar pmari, kayalik,
1345 m,06.05.2009, A.Can 552.

Gagea granatellii (Parl.) Parl.

Yalihiiyiik, Mutlu yaylasi, kayalik yerler, 1200 m,
23.04.2009, A.Can 454. Akd.

Gagea villosa (Bieb.) Duby var. villosa

Ahirli, Kadibeli yokusu, kayalik yerler, 1390 m,
22.03.2009, A.Can 387. Akd.

Colchicum variegatum L.

Bozkir, Dere Kasabasi, Taslk yamaglar, 1200 m,
21.10.2008, A.Can 371. Akd.

IRIDACEAE

Gladiolusitalicus Mill.

Yalihiiyiik, Mutlu yaylasi yolu, Kayalik alan, 1400 m,
02.06.2008, A.Can 248. Akd.

Gladiolus anatolicus (Boiss.) Stapf

Yalihiiyiik, Golciikk yaylasi, kayalik alan 1350 m,
31.05.2008, A.Can 125. End. LC. Akd.
ORCHIDACEAE

Anacamptis pyramidalis (L.) L.C.M. Rich.
Yalihiiyiik, Golciik yaylasi, taghik yerler, 1650 m,
19.05.2009, A.Can 663. Akd.

SPARGANIACEAE

Spar ganium erectum L. subsp. neglectum (Beeby) K.
Richter Ahirli, Cevizli-Sazak mevkii, irmak kenari,
1300 m, 14.06.2009, A.Can 744.

TYPHACEAE

Typha angustifalia L.

Ahirl, Yalihiiyiik yolu - Sula golii karsisi, dere kenari,
1160 m, 17.07.2009, A.Can 869.

CYPERACEAE

Cyper us capitatus Vanddli
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Yalihiiyiik, Golciik yaylast - Yalihiiyiik arasi, dere
kenar1, 1270 m, 06.05.2009, A.Can 557.
GRAMINEAE (POACEAE)

Elymus libanaticus (Hack.) Melderis

Bozkir, Kizlar pmari, tashk yamaglar, 1345 m,
19.05.2009, A.Can 664. Ir.-Tur.

Aegilops markgr afii (Greuter) Hammer

Yalihiiyiik, Mutlu yaylasi, step, 1200 m,14.06.2009,
A.Can 746. Akd.

Aegilops umbellulata Zhuk. subsp. umbellulata
Ahirly, Asarcik tepesi, step, 1300 m, 19.05.2009, A.Can
666. Ir.-Tur.

Aegilops neglecta Reg. ex Bertal.

Ahirli, Ahirli - Bozkir arast 5. km, taslik yerler, 1217
m, 14.06.2009, A.Can 747. Akd.

Hordeum murinum L. subsp. glaucum (Steud.)
Tzvelev

Bozkir, Ahirli - Bartli yaylasi arasi, taslik yamaglar,
1250 m, 19.05.2008, A.Can 230. Akd.

Hordeum bulbosum L.

Bozkir, Kizlar pmari, taghk yerler, 1345 m,
19.05.2009, A.Can 668.

Taeniatherum caput-medusae (L.) Nevski subsp.
crinitum (Schreb.) Melderis

Bozkir, Kel yayla, tashk yamaglar, 1250 m,
06.05.2008, A.Can 232. Ir.-Tur.

Bromus japonicus Thunb. subsp. japonicus

Ahirli, Kadibeli yokusu, tashk yerler, 1390 m,
06.05.2009, A.Can 558.

Bromus lanceol atus Roth

Ahirli, Barth yaylasi, taghk yerler, 1328 m, 19.05.2009,
A.Can 669.

Bromustectorum L.

Ahirli, Cevizli sazak mevkii, step, 1300 m, 12.04.2009,
A.Can 411.

Bromus sterilisL.

Bozkir, Kel yayla, taslik yerler, 1250 m, 19.05.2009,
A.Can 670.

Bromus tomentellus Boiss.

Ahirli, Barthi yaylasi, bahge i¢i, 1328 m, 12.04.2009,
A.Can 415. Ir.-Tur.

Bromus er ectus Hudson

Bozkir, Kel Yayla Ahirli yolu 2.km, 31.05.2008,
A.Can 126.

Avena bar bata Pott ex Link subsp. barbata

Ahirli, Asarcik tepesi, taslik yerler, 1300 m,
19.05.2009, A.Can 670. Akd.

Arrhenatherum palaestinum Boiss.

Ahirly, Bartli yaylasi, dere kenart, 1328 m, 14.06.2009,
A.Can 749. Akd.

4. Sonuclar ve tartisma
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Koeleriacristata (L.) Pers.

Bozkir, Kel yayla, taglik yamaglar, 1250 m, 19.05.2009
A.Can 672.

Aperaintermedia Hackel apud Zederbaueri

Ahirly, Bartli yaylasi, dere kenart, 1328 m, 27.06.2009,
A.Can 830. Ir.-Tur.

Alopecur us ar undinaceus Poir.

Yalihiiyliik, Mutlu yaylasi, step, 1200 m, 06.05.2009,
A.Can 559. Av.-Sib.

Phleum subulatum (Savi) Aschers. & Graebn. subsp.
subulatum

Ahirli, Asarcik tepesi, taslik yerler, 1300 m, 19. 05.
2009, A.Can 682. Akd.

Festuca jeanpertii ( St.-Yves) F. Markgraf apund
Hayek. subsp. jeanpertii

Ahirli, Yalihityiik yolu - Sula golii karsis, taslik yerler,
1160 m, 19.05.2009, A.Can 674. Akd.

Festuca valesiaca Schleich. ex Gaudin

Ahirli, Kurugay - Ciftlik yolu 7. km, taslik yamaglar,
1380 m, 12.04.2009, A.Can 418.

Lolium rigidum Gaudin var. rigidum

Yalihiiyiik, Mutlu yaylasi, tashk yamacglar, 1200
m,06.05.2009, A.Can 560. Akd.

Poa annua L.

Ahirli, Kadibeli yokusu, step, 1390 m, 06.05.2009,
A.Can 562.

Poa nemoralisL.

Bozkir, Kel yayla, step, 1250 m, 19.05.2009, A.Can
675.

Poa bulbosa L.

Bozkir, Yalihiiyiik yolu - Sula goli karsisi, tashk
yerler, 1160 m, 06.05.2009, A.Can 564.

Eremopoa persica (Trin.) Roshev.

Ahirli, Ahirli - Bozkir arast 5. km, step, 1217 m,
14.06.2009, A.Can 751. Ir.-Tur.

Briza humilis Bieb.

Yalihiiyiik, Golciik yaylas1 - Yalihiiyilk arasi, step,
1270 m, 19.05.2009, A.Can 679.

Mélicaciliata L. subsp. ciliata

Bozkir, Kel yayla, tarla kenari, 1250 m, 17. 07. 2009,
A.Can 879.

Stipa arabica Trin. & Rupr.

Ahirli, Kurugay - Ciftlik yolu 7. km, yol kenar1, 1380
m, 27.06.2009, A.Can 831. Ir.-Tur.

Piptather um coer ulescens (Desf.) P.Beauv.
Yalihiiyiik, Golciik yaylasi - Yalihiiyilk arasi, step,
1270 m, 19.05.2009, A.Can 680.

Phragmites australis (Cav.) Trin ex Steud.

Ahirli, Barth yaylasi, kurumus dere kenari, 1328 m,
08.08.2009, A.Can 918. Av.-Sib.

Calisma alanindan 2007-2009 yillar1 arasinda toplam 950 bitki 6rnegi toplanmis olup 70 familya ve 278 cinse
ait 470 takson tespit edilmigtir. Caligma alanimizdan tespit edilen taksonlarin 5°i Pteridophyta, 465 u Spermatophyta
Divisiosuna aittir. Spermatophyta boliimiine ait taksonlarm 5 tanesi Gymnospermae at divizyosu, 460 tanes
Angiospermae alt divizyosu Uyesidir. Angiospermae alt divizyosundan 405 takson Dicotyledones sinifina, 55 takson ise
Monocotyledones smnifina aittir. Endemik takson sayist 51 olup endemiz orani % 10,85tir. En bilyiik 5 familya
Compositae (Asteraceae) 56 takson, Leguminosae (Fabaceae) 50 takson, Labiatae (Lamiaceae) 37 takson, Cruciferae
(Brassicaceae) 36 takson, Gramineae (Poaceae) 31 takson’dir. En biiyiik cinsler ise sirasiyla Centaurea (11 takson),
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Slene (10 takson), Astragalus (9 takson), Veronica (6 takson), Bromus (6 takson), Verbascum (5 takson)' dir. Akdeniz
ve Iran-Turan fitocografik bolgeleri arasinda gecis kusagda bulunan calisma alanimizdan tespit edilen taksonlarin
fitocografik bolgelere gore dagilimi su sekildedir: Akdeniz elementi 81 (% 17.23), Iran-Turan elementi 83 (% 17.65),
Avrupa-Sibirya elemeti 17 (% 3.61), Genis yayilislt 105 (% 22.34), bilinmeyenler 184 (% 39.14)’diir. Arastirma alanini
ve karsilastirma yapilan diger ¢alismalari ifade eden numaralar Tablo 2’de verilmistir.

Tablo 2. Caligma alanlar1 ve numaralari

No Caligma alanlari

Kiiciik Geyik Dag1 (Bozkir-Konya) ve Civari Florasina Katkilar (Cetik ve Yurdakulol, 1982)

Dipsiz Gol-Sariot Yaylasi ve Sorkun (Bozkir-Konya) Arasinda Kalan Bélgenin Floras: (Tugay vd., 2002).
Yildiz Dag1 (Akseki-Antalya) Florasi (Dural vd., 1995)

GevneVadisnin (Hadim-Konya) Florasi (Duman vd., 2000)

Kusak Dag1 (Hadim-Konya) Florasi (Demirelma ve Ertuprul, 2002)

Bademli Aladag (Hadim-Konya) Florasi (Serin vd., 1988)

Ceki¢ Dag1 ve Gevne Vadisi Florasi (Ertugrul vd., 2002)

Tuzakl, Otluk, Gidefi Daglari’nin Florast (Duran, 2002)

Ahirli-Yalihiiyiik ve Bozkir (Konya) Arasinda Kalan Bolgenin Florast
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Tablo 3. Karsilastirilan alanlardaki en ¢ok taksona sahip familyalar

Calisma no 1 2 3 4 5 6 7 8 9
Top.Tak.Sayis1»

Familya Adi ¥ 400 530 473 391 326 513 607 1023 470
1. Leguminosae (%) 125 10.4 9.9 84 8.9 12.3 7.9 111 10.63
2. Compositae (%) 75 10.2 104 125 13,8 9.9 13.8 10.0 1191
3. Labiatae (%) 85 8.7 6.8 10.0 10.7 9.0 8.7 6.6 7.78
4. Cruciferae (%) 9.3 8.1 55 05 7.1 58 9.0 54 7.65
5. Gramineae (%) 3.8 5.8 7.6 74 74 9.0 6.2 8.1 6.59
6. Liliaceae (%) 6.0 32 42 43 4.6 2.7 49 44 3.83
7.Caryophyllaceae(%) 6.3 7.7 85 4.6 7.1 2.8 6.7 5.8 6.38
8. Umbdliferae (%) 35 4.2 3.8 3.8 2.1 35 4.8 5.4 4.68
9.Scrophul ariaceae(%) 25 2.6 4.0 2.8 18 37 41 22 361
10. Boraginacese (%) 38 58 4.0 2.8 18 37 2.8 22 4.04

Arastirma alanimiza en yakin alanlarm en ¢ok takson igeren familyalart Tablo 3’de karsilastirilmistir. Tablo 3
incelendiginde “Gevne Vadisi’nin Floras” (Duman vd., 2000), “Kusak Dag1 Floras1” (Demirelma ve Ertuprul, 2002) ve
“Ceki¢ Dag1 Floras1” (Ertugrul vd., 2002) ve “Kiiciik Geyik Dag1 ve Civart Florasina Katkilar” (Cetik ve Yurdakulol,
1982) hari¢ diger ¢aligmalarda Compositae ve Leguminosae familyalar ilk iki sirada yer almaktadir. Calismamizda da
Leguminosae ve Compositae Familyalar: en fazla takson igeren familyalar olarak ilk iki sirada yer almaktadir. Caligma
alanimizla “Yildiz Dag1 Florasi” (Dural vd., 1995)'nda Compositae familyasi ilk sirada yer almaktadir. Tiirkiye
flora’sinda da en yiiksek takson sayisina sahip familya Compositae’dir (Davis vd., 1988). “Kiigiik Geyik Dag1 ve
Cevresinin Floras” (Cetik ve Yurdakulol, 1982), “Dipsiz Gol-Sariot Yaylas1 ve Sorkun Arasinda Kalan bolgenin
Floras” (Tugay vd., 2002), “Bademli Aladag Florasi”( Serin vd., 1988) ve “Tuzakli, Otluk, Gidefi Daglar1 ve
Cevresinin Florasi” (Duran, 2002) caligmalarinda Leguminosae familyasi ilk sirada yer almaktadir. Calisma
sonuglarimiza gore ilk bes familya Tiirkiye florasi’ndaki familyalarin biiyiikliik sirasi ile tam bir uyum igerisindeyken
diger ¢aligmalarda bu siralama farkliliklar gostermektedir.

Calisma alanindaki en ¢ok taksona sahip cinsler Tablo 4’te verilmistir. Bu cinslerin ¢alisma alanimizdaki
siralanist ile Tirkiye Florasindaki siralanist arasinda onemli farkliliklar gdstermemektedir. Tiirkiye florasi incelendigi
zaman ilkbes siray1 Astragalus, Verbascum, Centaurea, Allium ve Slene almaktadir. Tablo 4 incelendiginde bir¢ok
caligmada ilk siray1r Astragalus cinsi almaktadir. Astragalus cinsi iilkemiz florasi’'nda da en fazla takson sayisini igeren
cingtir (Davisvd., 1988).

Tablo 5’te verilen calismalara bakildiginda, arastirma alanimizda Akdeniz ve Iran-Turan elementi takson
Sayilar1 birbirine yakindir. Yakin ¢evrede yapilan “Kiiciik Geyik Dag1 (Bozkir-Konya) ve Civar1 Florasma Katkilar”
(Cetik ve Yurdakulol, 1982), “Dipsiz Gol-Sariot Yaylast ve Sorkun (Bozkir-Konya) Arasinda Kalan Bolgenin Florasi”
(Tugay vd., 2002). “Yildiz Dag1 (Akseki-Antalya) Florast” (Dural vd., 1995), “Bademli Aladag (Hadim-Konya)
Floras1” (Serin vd., 1988), “Ceki¢ Dag1 ve Gevne Vadisi Florasi ( Hadim-Konya)” (Ertugrul vd., 2002)
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Tablo 4. Karsilastirilan alanlardaki en ¢ok taksona sahip cinsler

Calisma no 1 2 3 4 5 6 7 8 9
Top.Cins Sayisi»>

Cins AdL ¥ 400 530 473 391 326 513 607 1023 470
1.Adragalus 13 11 12 9 9 19 17 16 9
2.Centaurea 5 11 8 9 7 6 12 7 11
3. Silene 8 10 17 8 8 10 14 18 10
4. Trigondla 4 6 6 1 0 2 9 6
5. Veronica 3 2 4 2 4 6 11 11 6
6. Salvia 5 8 4 4 5 10 8 6
7. Anthemis 4 4 4 2 1 3 6 10 4
8.Euphorbia 5 9 1 2 4 6 7 3
9.Verbascum 3 3 4 3 2 3 5
10. Allium 3 4 8 6 5 3 10 16 1

Tablo 5. Karsilastirilan alanlardaki taksonlarm fitocografik bolgelere gore ve endemizm bakimindan dagilimi

Calisma no 1 2 3 4 5 6 7 8 9
Takson sayisi»>

400 530 473 391 326 513 607 1023 470
Fit. Cogr. Bolge ¥V
Akdeniz(%) 20.2 18.5 224 233 16.8 184 17.9 374 17.23
fran-Turan(%) 18.0 234 19.5 9.2 23.6 18.8 21.7 8.9 17.65
Avrupa-Sibirya(%) 4.7 32 2.2 0.3 4.2 3.6 4.9 3.6 3.61
Genis Yay. veBilinmeyen
(%) 571 54.9 55.9 67.2 55.4 59.2 54.4 50.0 61.48

0

Endemik Takson Sayisi 34 91 85 115 70 7 133 163 51
Endenizn Oram (%) 8.5 17.1 18.0 294 214 15.1 21.9 16.9 10.85

caligmalarla karsilastirildiginda Akdeniz ve Iran-Turan elementi takson sayilarmin birbirine yakin oldugu
goriilmektedir. Bu ¢alisma alanlarmin bizim calisma alanmimiza benzer sekilde Iran-Turan fitocografik bolgesi ile
Akdeniz fitocografik bolgeleri arasinda gegis hattinda kalmasindan dolayi bu sonu¢ olagandir. Calismalarin alanimiz ve
karsilastirilan biitiin ¢alismalarda Avrupa-Sibirya elementlerinin oranmin Akdeniz ve Iran-Turan eementlerine oranla
¢ok diisiik oldugu gozlenmektedir.

Tablo 6. Aragtirma alanindaki endemik taksonlarin IUCN kategorilerine gore dagilimlari

Kategori Ad1 Takson Sayis1 Oran (%)
EN (Tehlikede) 1 1.9
VU (Zarar gorehilir) 4 7.8
NT (Tehlike altina girebilir) 4 7.8
L C (Az endise verici) 42 82.3

Arastirma alanimizdaki endemik taksonlarm tehdit kategorileri Ekim vd., 2000'e gore floristik listede
verilmistir. Tehlike kategorileri Tablo 6’da verilmistir.

Tablo 7. Karsilagtirilan alanlardaki bitkilerin hayat formlar1

HAYAT FORMU Yapilan Calismalar
1 2 3 4 5 6 7 8 9
Hemikriptofit % - 33.2 - - 41.2 46.0 - 38.9 46.3
Terofit % - 27.3 - - 13.7 239 - 33.7 26.3
Geofit % - 11.2 - - 6.6 9.4 - 75 9.7
Kamefit % - 224 - - 309 10.3 - 85 8.9
Fanerofit % - 52 - - 7.6 10.0 - 104 6.5
Hidrofit % - 0.5 - - - - 0.6
Vaskiler parazit % - 0.2 - - - 04 - 1.0S 12
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Arastirma alanindan toplanan ve teshisleri yapilan bitkilerin Raunkiaer’in hayat formlarina gore
siniflandirdigimizda; Hemikriptofitlerin 218 takson, Terofitlerin 124 takson, 46 takson Geofitler, Kamefitlerin 42,
Fanerofitlerin 31, Vaskiler parazitlerin 6 ve Hidrofitlerin 3 takson oldugunu tespit edilmistir. Hemikriptofitler diinya
iizerinde en genis yayilis alanlarina sahip olduklarindan (Cetik, 1973), calisma alanimizda en yiiksek oranda ¢ikmasi
normal bir sonuctur. Karsilastirilan ¢alismalara bakildiginda tiim calismalarda hemikriptofitlerin benzer sekilde ilk
sirada yer aldigi goriilmektedir. Kurak ve yarikurak alanlarda genis yayilig alanlarma sahip olan terofitler ¢aligma
alanimizda ikinci sirada ¢ikmustir. Arastirma alanimizdaki tespit edilen taksonlarin hayat formlarma gore dagilimlar
Tablo 7’°de verilmistir.
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Abstract

In the study, the maoss flora of Kirmir Valley (Gudil, Ankara) was investigated. At the result of identifications
of 638 moss specimens, collected from the research area, 77 taxa belonging to 23 genera and 10 families were
determined. Among them, 13 taxa are new for A2 grid-square according to Turkey grid system which was adopted by
Henderson.

Key words: Moss, Flora, Kirmir Valley, Gudul, Ankara, Turkey

*

Kirmir Vadis’nin karayosunu florasi (Giidiil, Ankara/Tiirkiye)

Ozet

Bu aragtirmada Kirmir Vadisi’'nin (Giidiil, Ankara) karayosunu florasi ¢aligilmigtir. Arastirma alanindan
toplanan 638 biryofit 6rneginin teshisi sonucunda 10 familyaya dahil 23 cins ve bunlara ait 77 karayosunu taksonu
belirlenmistir. Bunlar arasindan 13 takson Henderson tarafindan benimsenen Tiirkiye kareleme sistemine gore A2
karesi icin yenidir.

Anahtar kelimeler: Karayosunu, Flora, Kirmir Vadisi, Gudil, Ankara, Turkiye
1. Introduction

The Kirmir Valley, within the boundaries of Gudil town where is 90 km North-west of was selected as the
research area (Figure 1). As geographically thisareaisin Centra Anatoliaand in the Irano-Turanian phytogeographical
region. In addition, the area is located in the A2 grid square according to the system adopted by Henderson (1961)
(Figure 2). The study area is surrounded in the north by Yesiloz district, in the southeast by Bent district and in the
south by Guddl town. In this case, the research area is approximately 15 km long which probably represents the entire
area in terms of vegetation. Kirmir Valley which is approximately 40 km length, economically, is a valuable area. The
valley has a volcanic structure formed by agglomerate, andesitic, and basaltic rocks from the Galatean Volcanic
province (Tarikahya El¢i and Erik, 2005). The common soil types in the region are lime-free brown, brown, aluvial,
colluvial, lime-free brown forest soils (Uzuntas, 1992). Because of the absence of a meteorological station in Giidiil we
used meteorological data obtained from the neighbouring districts Beypazar1 and Kizilcahamam to determine the
climate in the region. In Beypazar1 and Kizilcahamam the average annual temperature is 13°C and 9.9°C respectively.
The average annual precipitation is 398.1 mm in Beypazari and 577.4 mm in Kizilcahamam. A warm and humid
climate is present in the area owing to its topography and precipitation regime. As requirement of this type of climate,
winters are cold, summers are hot and little rainy, but stream flowing from valley bottom provides moist microclimate
to its around. For this reason, depending on the area move away from the water and microclimate, in the valley can be
distinguished aquatic, slope and rock vegetation (Akman, 1990; Tarikahya Elgi and Erik, 2005).

Aquatic vegetation in the study area consists of mainly the following taxa:Potamogeton nodosus Poir., Lemna
mindr L., Typha domingenss Pers., Phragmites australis (Cav.) Trin. ex Steud., Tamarix smyrnensis Bunge,
Calamagrostis pseudophragmites (Haller f.) Koeler,, Epilobium hirsutum L., Lythrum salicaria L., Ranunculus repens
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L., Rorippa sylvestre (L) Bessey, Polygonum lapathifolium L., Rumex crispus L., Pulicaria dysenterica (L.) Bernh.,
Mentha longifolia (L.) Hudson and Polypogon monspeliensis (L.) Desf. and especially in dope vegetation of this valley;
Paliurus spina-chrigti Mill, Pistacia atlantica Desf., Quercus pubescens Willd., Prunus spinosa L., Rosa canina L.,
Crataegus monogyna subsp. monogyna J. Jacq., Berberis crataegina D.C., Colutea cilicica Boiss. & Bal., Prunus
cocomilia Ten., Amygdalus webbii Spach., Rubus caesius L., Rubus sanctus Schreb, Rosa hemisphaerica Herrm.,
Cotoneaster nummulariifolia Fisch. & C.A.Mey., Crataegus orientalis Pal. ex M.Bieb. var. orientalis, Sorbus
aucuparia L., Pyrus elaeagnifolia Pall. subsp. kotschyana (Boiss.) Browicz, Lonicera etrusca Santi var. etrusca and
Jasminum fruticans L. are seen. Moreover rocky regions in this field contain generally the species as follow; Arabis
caucasica Willd. subsp. caucasica, Aubrieta pinardii Boiss., Minuartia juniperina (L.) Maire & Petitm., Umbilicus
erectus DC., Parietaria judaica L., Sedum caespitosum (Cav.) DC., Sedum confertiflorum Boiss., Androsace maxima
L., Asplenium adiantum-nigrum L. and Polystichum aculeatum (L.) Roth.

Theregion's climate type, interesting topography and natura beauty which is suitable for tourism, attracted our
attention. As aresult of literature research, it was determined that many floristic study on vascular plants studied in the
study area and around, but was not found in any research on mosses. Therefore, the aim of the present study is to
compile aligt of mosses of Kirmir Valley and to make a contribution to the moss flora of the Turkey.
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Figure 1. Geographica map of the study area Figure 2. Geographic location of the sudy areain Turkey

(adaptation from Tarikahya El¢i and Erik, 2005). and grid system adopted by Henderson (1961)

2. Materials and methods

The bryophyte specimens were collected from 16 different localities in Kirmir Valley in different seasons of
2009 (Table 1). All specimens are deposited in the herbarium of the Nigde University and special collections of Ezer &
Kara (Nigde). The specimens were identified by using relevant literatures (Smith, 2004; Pedrotti, 2001, 2006; Munoz,
1999; Zander, 1993; Heyn and Herrngtadt, 2004; Guerra and Cros, 2006, 2007). Arrangement of taxain thelist follows
the system which is proposed by Hill et al. (2006). The state of the taxa for the study area and for Turkey was
determined by reviewing the related literature (Uyar and Cetin, 2004; Kiirschner and Erdag, 2005). For each taxon, only
one collector number (i.e., S.S.A. 75) was given to avoid repetition in the floristic list (Table 2).

Table 1. Details of the study localities

Locality number Localities L atitude-L ongitude (UTM) Date Altitude (m)
1 Edge of the creek N40° 15’ 18.14" E32°15' 50.20" 23.03.2009 758
2 Caveslocation N40° 14’ 51.00" E32° 17' 07.02" 23.03.2009 691
3 Yesiloz N40° 15’ 18.04” E32° 15’ 50.20" 23.03.2009 759
4 Yesiloz Cavlan N40° 15’ 18.14" E32° 15’ 50.20" 23.03.2009 759
5 Kirkirca location N40° 15' 26.74" E32° 15’ 53.02" 23.03.2009 759
6 Edge of Kirmir Stream N40° 15'26.74" E32° 15’ 53.02" 23.03.2009 750
7 Kizildas location N40° 15’ 18.04" E32° 15’ 50.20" 23.03.2009 706
8 Waterfall rocks N40° 15’ 17.66" E32° 16’ 00.55" 08.04.2009 704
9 Glidiil-Inénii N40° 12’ 56.64" E32° 15’ 19.32" 17.05.2009 690
10 Giidiil- Tmamlar N40° 13’ 12.63" E32° 14’ 06.63" 15.06.2009 693
11 Between Gudl- Yesiloz N40° 13' 07.44" E32° 14’ 38.76" 15.06.2009 719
12 Gudul Bridge N40° 14’ 11.09” E32° 15’ 44.04" 14.10.2009 760
13 Yesiloz- Inbasi back N40° 15’ 17.00" E32° 15’ 56.20" 24.11.2009 765
14 Bent around N40° 12’ 58.00” E33° 12’ 44.00" 24.11.2009 690
15 Gudul- Karagamur N40° 12" 39.66" E32° 14’ 49.47" 24.11.2009 780
16 Yesiloz- inbast N40° 15’ 17.00" E32° 15’ 56.02" 24.11.2009 765
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Table 2. Theflorigtic list. *: new record for A2 grid-square, LN: locality number, S: on soil, R: on rock, sR: on soil
overlying of rocks, T: on tree, W: on wall, CN: Collector number of Sevgi Servet Ar16z.

Families M osses LN Substratum CN
Taxa S R SR W
BRYOPSIDA
Encalyptaceae Schimp. Encalypta vulgaris Hedw. 9,10, 13 + + 66b
Funariaceae Schwagr. Funaria hygrometrica Hedw. 1,2 + 5
Grimmiaceae Arn Grimmia anodon Bruch & Schimp. 12 + + 271
Grimmia decipiens (Schultz) Lindb. 12 + 236b
Grimmia dissimulata E.Maier 911 + + 65
Grimmia donniana Sm. 12 + 247
*Grimmia lisae De Not. 3,9 + + 74
Grimmia longirostris Hook. 12 + 291
*Grimmia nutans Bruch. 9,12,14,15 + + + 101
Grimmia ovalis (Hedw.) Lindb. 2,3,8,9 10,11, 12, 14, 15 + + + 38
16
Grimmia pulvinata (Hedw.) Sm. 2,3,4,5, 6,89, 10, 11, + o+ + + 11
12,14, 15, 16
*Grimmia tergestina Tomm. ex Bruch & 2,3,8,9,12,15 + + + da
Schimp.
Grimmia trichophylla Grev. 3,9,11,12,16,15 + + 68
Schistidium apocarpum (Hedw.) Bruch & 2,9, 10, 12, 15, 16 + + + 33b
Schimp.
Schistidium confertum (Funck) Bruch & 12,15 + + + 259
Schimp.
*Schistidium elegantulum H.H.Blom. 3 + 10b
Pottiaceae Schimp Eucladium verticillatum (With)Bruch & 9, 10,11 + + 145
Schimp.
Hymenostylium recurvirostrum (Hedw.) 10 + 162
Dixon
Pleurochaete squarrosa (Brid.) Lindb. 9 + 92a
Tortella flavovirens (Bruch) Broth. 9 + 669
Trichostomum brachydontium Bruch 11 + 200a
Trichostomum crispulum Bruch 9 + 90b
*Weissia wimmeriana (Sendtn.) Bruch & 9 + 91c
Schimp.
*Crossidium squamiferum (Viv.) Jurvar. 12 + 264a
pottioideum (De Not.) Ménk.
Didymodon acutus (Brid.) K.Saito 8,9, 10, 11,12, 16 + + 160
*Didymodon australasiae (Hook.& Grev.) 9,16 + + 362
R.H.Zander
Didymodon fallax (Hedw.) R.H.Zander 9,10, 11,12, 16 + + + 75
Didymodon luridus Hornsch. 3 + 62
Didymodon nicholsonii Culm. 3,9 + + 95
Didymodon rigidulus Hedw. 2,9,11,12, 14,16 + + 317
Didymodon spadiceus (Mitt.)Limpr. 911 + + 150a
*Didymodon umbrosus (Mull.Hal.)) 11 + 203b
R.H.Zander
Didymodon vinealis (Brid.) R.H.Zander 2,3,8,910,11,16 + + 49
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Table 2. (continued)

Orthotrichaceae Arn.

Bartr amiaceae Schwagr

Bryaceae Schwagr.

Brachytheciaceae
Schimp.

Syntrichia calcicola J.JAmann

Syntrichia montana Nees

Syntrichia papillosissima (Copp.) Loeske

Syntrichia princeps (De Not.) Mitt.

Syntrichia ruralis (Hedw.) F.Weber &
D.Mohr

Syntrichia virescens (De Not.) Ochyra

*Tortula atrovirens (Sm.) Lindb.
Tortulainermis (Brid.) Mont.

Tortula marginata (Bruch & Schimp.)
Spruce

Tortula muralis L. ex Hedw.var. muralis
Spec.

Tortula muralis L. ex Hedw. var. aestiva
Brid. ex Hedw.

Tortula subulata Hedw.

Tortula truncata (Hedw.) Mitt.
Orthotrichum anomalum Hedw.
Orthotrichum cupulatum Hoffm.ex Brid.
Orthotrichum diaphanum Schrad.ex Brid.

Orthotrichum pallens Bruch ex Brid.

Orthotrichum tenellum Bruch ex Brid.

Orthotrichum laevigatum J.E.Zetterst.

Orthotrichum  rupestre  Schleich.  ex
Schwagr. var. rupestre

*Orthotrichum  rupestre  Schleich.  ex
Schwagr. var. franzonianum (De Not.)
Venturi

Orthotrichum affine Schrad.ex Brid.

Orthotrichum striatum Hedw.
Orthotrichum speciosum Nees

* Anacolia webbii (Mont.) Schimp.
Philonotis marchia ( Hedw.) Brid.
*Philonotis caespitosa Jur.

Philonotis fontana Hedw.
Philonotis tomentella Molendo

Bryum argenteum Hedw. var. argenteum

Bryum argenteum Hedw. var. lanatum
(P.Beauv.) Hampe

Bryum canariense Brid.
Bryum capillare Hedw.

Bryum dichotomum Hedw.
*Bryum ruderale Crundw.& Nyholm

Rhynchostegiella tenella (Dicks.)) Limpr.

Brachythecium albicans (Hedw.) Schimp.
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Table 2. (continued)

Brachythecium salebrosum  (Hoffmex 2,3 + + 37
F.Weber & D.Mohr) Schimp.
Homal othecium lutescens (Hedw.) H.Rob. 6,9, 14, 16 + 4+ + + 352
Homalothecium  philippeanum  (Spruce) 3,9, + 4+ 47b
Schimp.
Homal othecium sericeum (Hedw.) Schimp. 2,35, 6,7 89 10, 11, + 4+ + + 1
14,15, 16

Hypnaceae Schimp Hypnum cupressiforme Hedw. var. 2,3,9, 14,16 + + 46
cupressiforme
Hypnum  cupressiforme Hedw. var. 9 + 72c

lacunosum Brid.

Hypnum  cupressiforme Hedw. var. 911,12, 16 + + + 262
resupinatum (Taylor) Schimp.

L eucodontaceae Schimp  Leucodon sciuroides (Hedw.) Schwagr. 2,3,16 + + 23

3. Resaults and discussion

As aresult of the study, samples of 638 mosses were diagnosed and 77 moss taxa belonging to 23 genera and
10 families were determined. 13 moss taxa were reported for the first time from A2 (Ursavas and Abay, 2009a; Alatas
et al., 2011). The number of taxa identified in the study area, is less than according to other studies carried out in A2
grid-square (Cetin and Yurdakulol, 1985, 1988; Uyar and Cetin, 2001, 2006; Cetin et al., 2002; Uyar, 2003; Abay and
Cetin, 2003; Uyar et al., 2007; Ursavas and Abay, 2009b; Cangiil and Ezer, 2010). The reason for this situation, the
study area is not located the northern part of A2 square prevailing more humid climate, is located in the south-eastern
corner prevailing the continental climate.

The dominant family in the study area is Pottiaceae (30 species). Other families with the most number of taxa
are, respectively, Grimmiaceae (14 species) and Orthotrichaceae (11 species) which generay consist of xerophytic
species. The most species-rich generarecorded were Orthotrichum (11), Grimmia (11), Didymodon (9) and Tortula (7).
By the number of collected all samplesin the study area,, the most common taxa is Grimmia pulvinata. According to
the number of collected moss specimens, the second common species of this areais Homal othecium sericeum.

Generally, when it is tried to establish a relationship between mosses and climate, it cannot misleading to use
rates acrocarpous and pleurocarpous in the areas which is under impact of a single macro-climate. A single macro-
climate prevailsin this area, acrocarpous constitute 87.2% and pleurocarpous constitute 12.8% of total area, are support
to previous sentence. Thisis proper rate for acrocarpous mosses in the area because of their advantages under extreme
conditions such as less humidity and drought.

These moss species is seen to prefer to on rock (37%), on soil (7%), on tree (5%), on wall (4%) and on soil
overlying of rocks (47%). According to this order, it is seen that bryophytes growing on the rock and soil overlying of
rocks, was dominated with alarge percentage. Thisis aresult of the availability of the work area. Only a small portion
of the area is covered by trees. The rest of the area consists of rock areas such as dope under the anthropogenic
influence, valley bottom and canyon wall.

Research field of vascular vegetation separated as aquatic vegetation, slope vegetation and rock vegetation.
Thus, specific taxa to these places were written easily. It was attempted for mosses to make such a distinction, however,
for mosses could be made only generaization. This is due to, adaptation of maosses is higher than vascular plants and
they are drought tolerant.

The following species were found in the moist hygrophytic habitats at the edge of the creek (on tree, soil and
rock); Eucladium verticillatum, Funaria hygrometrica, Anacolia webbii, Philonotis marchia, Philonotis caespitosa,
Philonctis fontana, Philonotis tomentella, Orthotrichum diaphanum, Bryum argenteum var.argenteum, Brachythecium
salebrosum, Brachythecium al bicans, Hypnum cupressiforme var. resupinatum.

The following species were found away from the creek, but, under the vascular plant communitiesin the semi-
humid mesophytic habitats (on tree, soil and rock); Grimmia ovalis, Pleurochaete squarrosa, Didymodon australasiae,
Tortula marginata, Tortula muralis Tortula subulata, Orthotrichum anomalum, Orthotrichum speciosum, Bryum
canariense, Rhynchostegiella tenella, Homal othecium lutescens, Hypnum cupressiforme var. cupressiforme.

The following species, were found in arid xerophytic habitats exposed to direct sunlight, and far away from the
creek (on tree, soil and rock); Encalypta vulgaris, Grimmia pulvinata, Grimmia tergestina, Schistidium apocarpum,
Trichostomum crispulum, Didymodon vinealis, Syntrichia calcicola, Syntrichia montana, Syntrichia papillosissima,
Syntrichia princeps , Syntrichia ruralis var. ruralis, Tortula truncata, Orthotrichum rupestre var. rupedre,
Homal othecium sericeum, Leucodon sciuroides.

The following taxa are new record for A2 square; Grimmia lisae, Grimmia nutans, Grimmia tergestina,
Schigtidium elegantulum, Weissia wimmeriana, Crossidium squamiferum var. pottioideum, Didymodon australasiae,
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Didymodon umbrosus, Tortula atrovirens, Orthotrichum rupestre var. franzonianum, Anacolia webbii, Philonotis
caespitosa, Bryumruderale.

Moss flora of Kirmir Valley which is anthropogenic pressure at the bottom and has a unique microclimate,
investigated in this study. This study, carried in alocal areawill contribute both moss flora of Turkey and A2 square.
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Abstract

In this study, the epiphytic bryophytes of Abies nordmannia (Stev.) Spach subsp. bornmuelleriana (Matff.)
Coode & Cullen. on Abant Mountains are investigated. The study carried out between the years 2010 and 2011. 37 taxa
(7 liverwort, 30 moss) belonging to 18 families and 23 genera were identified by evaluated bryophyte specimens
collected from A.nordmannia subsp. bornmuelleriana trunks. In addition, ecological characterigtics (life-form,
humidity, light regime) of the species were discussed in text. According to life-form anaysis of taxa, seven different
life-forms were determined. Weft (We) determined as the most dominant life-form. While mesophytic and sciophyt
species are dominant, xerophytic and photophyt species are relatively less dominant.

Key words. Bryophyte, Epiphyte, Liverwort, Moss, Abant Mountains

*

Abant Daglarr’indaki Uludag Goknar (Abies nordmanniana subsp. bornmuelleriana) agaclarimin epifitik
bryofitleri

Ozet

Bu calismada Abant Daglari’'nda yayilis gosteren Abies nordmannia (Stev.) Spach subsp. bornmuelleriana
(Matff.) Coode & Cullen. agacglarinin epifitik bryofitleri arastirilmistir. Caligma 2010-2011 yillar1 arasinda
gerceklestirilmistir.  A.nordmannia subsp. bornmuelleriana  govdess lzerinden toplanan bryofit  érnekleri
degerlendirilerek 18 familyaya ait 23 cins ve bunlara bagli 37 takson (7 cigerotu, 30 karayosunu) tanimlanmistir.
Ayrica, tiirlerin ekolojik karakteristikleri metin igerisinde (hayat formu, nem istegi, 151k istegi) tartigilmistir.
Taksonlarin hayat formu analizine gére 7 fakli hayat formu belirlenmistir. Weft (sagak seklinde) hayat formunun
dominant oldugu saptanmistir. Mezofitik ve skafit (golge seven) tiirler hakim olurken kserofit (kurakeil) ve fotofit
(glines seven) tiirlerin yogunlugunun nispeten diisiik oldugu belirlenmistir.

Anahtar kelimeler: Bryofit, Epifit, Cigerotu, Karayosunu, Abant Daglari
1. Giris

Epifitler, bir bitki Uzerinde bitkinin canli dokularindan su ve besin almaksizin 6lii dis dokularmda yasayan
organizmalardir (Barkman, 1958). Epifitik bryofitlerin gelisimi genellikle neme ve dogal ormanlarin korunma
durumuna baglhdir (Smith, 1982; Bates, 1993). Yine epifitik bryofitler mikroklimatik degisimlere karsi oldukga
hassastirlar ve angiosperm ormanlarinda gymnosperm ormanlarina nazaran daha fazla yayilis gostermektedirler (Moe
and Botnen, 2000). Ulkemiz bryofitleri ile ilgili yapilan galismalar genelde floristik olup epifitik vejetasyon ve epifitik
bryoflora hakkinda &zellesmis sadece bir ka¢ ¢alisma bulunmaktadir (Kiirschner et al., 1998; Kiirschner, 1999;
Kurschner et al., 2006; Ezer et a., 2009; Ezer et al., 2010; Duzenli et al., 2011).
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Avrupa-Sibirya fitocografik bolgesinde yer alan Abant Daglari, Karadeniz kiyistyla baglantili Oksin flora ve
Orta Anadolu ile baglantil1 Iran-Turan floristik bolgesi arasinda bir smir olusturmakta ve Bolu il sinirlari igerisinde yer
almaktadir (Sekil 1). Diinya Dogayr Koruma Vakfi (WWF)’na gore Tiirkiye’deki 122 Onemli Bitki Alani’ndan birisi
olup alanin yiikseklikleri 1000 ile 1784 metre arasinda degismektedir (Ozhatay et al., 2005). Alanin tohumlu bitkiler
florasi lizerine birkag¢ ¢alisma yapilmistir. Alan tohumlu bitkiler agisindan oldukga zengin olup alanda bulunan endemik
taksonlarm sayist 55' dir (Ugar Tiirker and Giiner, 2003).

Calisma alan1 Akdeniz ikliminin, yar1 kurak Akdeniz biyoiklim tipinin etkisi altinda olup yillik yagis miktar1
543,2 mm’dir. Yillik ortalama sicaklik 10.42 °C’dir. Aralik ve Mart aylar1 arast yogun kar yagismin goriildiigii mutlak
donlu aylardir (Akman, 1999).
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Sekil 1. Calisma alani “Abant Daglarr” haritasi.
Figure 1. Study area“Abant Mountains’ map.

Aragtirma alaninda 1200-1500 m’ler arasinda igne yaprakl tiirlerden Pinus sylvedris L., Abies nordmanniana
ssp. bornmuelleriana dominant iken yaprak doken tirlerden Fagus orientalis Lipsky. ve Carpinus betulus L. dominant
tirler arasindadir. Ogrya carpinifolia Scop. ve Quercus cerris L. alanin diger yaprak doken agaglaridir. 1500 m’den
daha yukar1 seviyelerde A. nordmanniana subsp. bornmuelleriana ve P. sylvestris ormanlarinin biyotik etkiler nedeni
ile tahribi sonucu olusan alanlar ise genellikle bozuk orman, galilik ve ¢ayir goriiniimiindedir. Bu katta Abies lerle
birlikte Pinus sylvestris'in yer yer bozuk orman seklinde rastlandigi ve dag stepi olarak adlandirilan yerlerde Astragalus
angugtifolius Lam., Genista lydia Boiss. ve bodur ¢ali olarak Juniperus communis L. subsp. alpina (Suter) Celak.
egemen durumdadir (MPDB, 2002). Alanin giiney yamaglar ise daha dik ve kurak olup az rastlanan karagam (Pinus
nigra JF.Arnold subsp. nigra var. pallasana Schneid) bireyleri eskiden buralarda dogal karagam ormanlarinin
bulunduguna isaret eder (Ozhatay et al., 2005).

Yapilan arazi gozlemleri sonucunda A.nordmannia subsp. bornmuelleriana govdes Uzerinde epifitik
bryofitlerin bol olarak bulundugu ve agacin kabuk yapismin epifitik bryofitler i¢in oldukga elverisli oldugu
saptanmistir. Bu konudaki ¢alismalarimizin Tiirkiye bryofit florasina bir katki olacagi kanisindayiz.

2. Materyal veyontem

Aragtirma materyalimizi 2010-2011 yillar1 arasinda vejetasyonun farkli donemlerinde alana gidilmek suretiyle
Abant Daglari’ndaki A.nordmannia subsp. bornmuelleriana agaglarinin taban ve govdelerinden toplanan bryofit
ornekleri olugturmaktadir.

Alanm degisik mevkii ve lokalitelerindeki A.nordmannia subsp. bornmuelleriana agaglarinin kok ve govdesi
tizerinden bigak yardim ile bryofit 6rnekleri dogal gériiniimleri bozulmadan toplanmigtir. Toplanan 6rnekler dnceden
hazirlanmig olan standart toplama zarflarina konulmustur. Bu 6zel zarflarin iizerine bitkinin habitati, toplama tarihi,
alanin yiiksekligi, GPS koordinatlar1 ve lokalite ile ilgili bilgiler yazilmistir. Araziden toplanan ornekler laboratuara
getirilip burada igerisinde bryofit bulunan zarflar agz1 agik bir sekilde birkag giin bekletilmek sureti ile kurutulmus,
daha sonra teshis edilmek iizere diizenlenmistir. Bryofit 6rneklerinin tayininde gesitli flora ve revizyon eserlerinden
yararlanilmistir ~ (Nyholm, 1981; Hedenids, 1992; Lewinsky, 1993; Zander, 1993; Paton, 1999; Pedrotti, 2001;
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Kiirschner and Frey, 2011). Taksonlarm Tiirkiye bryofit florasi igin yeni olup olmadiklari ise Uyar and Cetin (2004) ve
Kiirschner and Erdag, (2005) tarafindan yayinlanan son kontrol listelerine gore degerlendirilmistir.

Marchantiophyta (Cigerotlar1) ve Bryophyta (Karayosunlari)’ya ait bitki listesi Goffinet ve Shaw (2009)' a
gore, hayat formlar1 Magdefrau (1982) ve During (1979)’a, taksonlarin ekolojik karakteristikleri Dierssen (2001) e gore
diizenlenmistir. Lokalite ile ilgili bilgiler Tablo 1°de, taksonomik siralamaya uygun olarak tiir listesi ise Tablo 2’de
verilmistir. Kullanilan kisaltma ve semboller; LN: lokalite numarasi, HF: hayat formu, N: nem istegi, I: 151k istegi, G:
govde, K: kok, HN: herbaryum numarasi, ALT: ALATAS, Ma: hali seklinde, Fa: yelpaze seklinde, sT: kisa turf, tT:
uzun turf, Cu: yastik seklinde, Ta: kuyruk seklinde, We: sagak seklinde, m: mezofit, h: higrofit, x: kserofit, S: skafit, P:
fotofit.

Tablol. Lokalite bilgileri.
Table 1. The information of localities.

LokaliteNo  Yikseklik (m)  Tarih GPS Kaydi L okalite

1 1263 18.09.2010 N 40°39', E031° 21’ Ikizler Yaylas1 Yolu

2 1388 18.09.2010 N 40°39', E 031° 20' Ikizler Yaylas1

3 1344 18.09.2010 N 40° 39, E 031° 20’ Ikizler Yaylas1

4 1323 18.09.2010 N 40° 38, E 031° 19' Ikizler Yaylas1

5 1117 19.09.2010 N 40° 37', E 031° 19 Abant I1. Orman deposu
6 1318 19.09.2010 N 40° 36, E 031°17' Samat Yaylasi

7 1457 19.09.2010 N 40° 35, E 031° 16' Abant Goli-Mudurnu yolu
8 1074 08.04.2011 N 40° 31, E 030° 52' Siil Ukl Gol yolu

9 850 08.04.2011 N 40° 32', E 030°53' Siil Ukl Gol yolu

10 1450 15.06.2011 N 40° 38, E 031°18' Abant 2. Orman Deposu
11 1410 07.07.2011 N 40° 40, E 031° 17 Orman Gozetleme Kules
12 1000 18.09.2011 E 031°22, N 40° 43 Dipsizgdl civari

3. Sonuclar ve tartisma

Caligma sonucunda A.nordmannia subsp. bornmuelleriana’nin gévdes lizerinde 18 familyaya ve 23 cinse ait
toplam 37 epifitik takson belirlenmistir. Bunlardan 7 tanesi cigerotu olup, 30 tanesi karayosunudur (Tablo 2). Yapilan
arazi gozlemleri sonucunda ¢alisma her ne kadar epifitik bryoflora olarak verilse de bitki listesinde verilen bazi tiirler
(Hypnum jutlandicum ve Mnium spinosum) genelde substrat olarak topragi tercih etmektedir. Ancak bu ¢alismada
sadece agacin taban kismindan toplanmistir. Bu tiirlerin substrat olarak burayr se¢mesi, taban kismmin abiyotik
faktorler bakimindan topraga olan yakinligindan ya da zamanla {izerine biriken toprak partikiilleri nedeniyle gévde
ozelligini yitirmesinden kaynaklanmis olabilir (Ezer et al., 2010).

Taksonlarin familyalara goére dagilim yiizdelerine bakildiginda en yiiksek taksona sahip familyalarin
Brachytheciaceae (% 18,9) ve Orthotrichaceae (% 13,5) oldugu goriiliir. Ayrica 2 taksona ve % 5,4’liik orana sahip 9
familyanin ve 1 taksona sahip % 2,7’lik oranlartyla 7 familyanin oldugu goriilir (Tablo 3). Nemli ortamlarda
pleurokarp karayosunlarinin akrokarp’lara gore daha fazla yayilis gosterdigi bilinir. Alanin Akdeniz ikliminin etkisinde
ve nemli olmasmin yaninda Brachytheciaceae familyasi iiyelerinin tamammin pleurokarp olmasi ve farkli ortam
kosullarina adapte olmus ¢ok sayida tiir icermeleri, yapilan bu ¢alismada yiiksek tiir ¢esitliligine sahip olmasini dogrular
niteliktedir.

Agag govdelerinin sahip olduklari nem miktar1 kabuk yapisina ve kabuk kalmligina bagh olarak degismektedir.
A.nordmannia subsp. bornmuelleriana’ da gri renkli olan kabuk yapisi gengken diiz ileriki yaslarda ise ¢atlakli olup bir
metreye kadar ¢ap yapabilir (Mamikoglu, 2007). Kalin kabuk yapisinin yaninda genis ve sik kabuk yariklarmin
bulunmasi farkli 6zelliklere sahip mikrohabitatlar1 olusturmaktadir. Aga¢ govdes Uzerinde olusan bu mikrohabitatlar
agaclarin yuksekligine ve agac ¢esidine gore degismektedir. Farkli aydinlanma, yiikseklik ve besin miktar1 6zelligine
sahip bu mikrohabitatlar bryofitlerin gelismesi igin énemlidir. Calisma sonucunda elde edilen 37 takson (7 cigerotu, 30
karayosunu) farkli zengin mikrohabitatlarin bir gostergesidir.

Bryofitlerde hayat formlari ile habitatin ekolojik faktorleri arasinda giiglii bir iliski s6z konusudur. Bu ekolojik
faktorlerden en onemlileri 151k rejimi, kuraklik periyodunun siddeti ve nemliliktir. Kserofitik ve fotofitik topluklar
igerisinde genelde yastik (Cu) ve kisa turf (sT) formu gosteren akrokarp karayosunlar1 goriiliirken, daha nemli, sciofitik
(godlge) ve higrofitik (sucul) topluluklar icerisinde hali (Ma), sacak (We), kuyruk (Ta) ve yelpaze (Fa) hayat formu
gosteren pleurokarp karayosunlari ve cigerotlart goriilmektedir (Kiirschner et al., 1998). Alanin Akdeniz ikliminin
etkisinde olmasi ayrica igne yapraklilarla yaprak doken agaglarin karisik olmasi nemli ve golgeli habitatlarin var
olmasma neden olmustur. Bu habitatlarin varlhigin da We (sagak) hayat formuna sahip bireyler A.nordmannia subsp.
bornmuelleriana iizerinde en yaygin grubu olusturmaktadirlar (Sekil 2). Swrasiyla ikincil Ma (hali) ve tglinciil Cu
(yastik) hakim hayat formlaridir.

Taksonlar1 nem isteklerine gore degerlendirdigimizde en ¢ok toleransa ve yayilisa sahip mezofitiklerin birinci
sirada yer aldig1 goriilmektedir. Bunlar1 higrofitlerin takip etmesi kserofitiklerin ise belirgin oranda diisiik kalmasi nemli
habitatlarin bir gostergesidir (Sekil 3).
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Tablo 2. Floristik liste ve taksonlarm ekolojik 6zdllikleri.
Table 2. Thelist of bryofloristics and ecological characteristics of taxa

Familya LN Takson HF N | % HN
MARCHANTIOPHYTA
M etzgeriaceae 1,2,5,8,9,10,11 Metzgeria furcata (L.) Dumort. Ma m S + + ALT171
Porellaceae 8 Porélla platyphylla (L.) Pfeiff. Ma m S + ALT 440
Radulaceae 8,9,10,11 Radula complanata (L.) Dumort. Ma h S + ALT 439
5 Radula lindenber giana Gottsche ex C. Hartm. Ma m S + ALT 174
Frullaniaceae 8,10,11 Frullania dilatata (L.) Dumort. Ma h S + ALT 436
3 Frullania tamarisci (L.) Dumort. Ma m S + ALT 164
L ophocol eaceae 2,510 Lophocolea heterophylla (Schrad.) Dumort. Ma m S + + ALT163
BRYOPHYTA
Dicranaceae 10 Dicranum scoparium Hedw. tT m S + ALT 562
4,7,10 Dicranum tauricum Sapjegin. tT m S + + ALT193
Pottiaceae 3,6 Tortula subulata Hedw. sT m S + ALT 216
6 Tortula schimperi M.J.Cano, O.Werner & ST m S + ALT 253
J.Guerra
Bryaceae 4 Bryum capillare Hedw. sT m S + ALT 158
6 Bryum moravicum Podp. sT m S + ALT 228
Mniaceae 10 Mnium spinosum (Voit) Schwagr. tT m S + ALT 612
Orthotrichaceae 8,11 Orthotrichum striatum Hedw. Cu m P + ALT 437
11 Orthotrichumlyellii Hook. & Taylor. Cu h P + ALT 712
6 Orthotrichum speciosum Nees. Cu m P + ALT 239
10 Orthotrichum tenellum Bruch ex Brid. Cu x P + ALT 607
11 Ulota crispa (Hedw.) Brid. Cu h S + ALT 713
Amblystegiaceae 4 Sanionia uncinata (Hedw.) Loeske. We h S + ALT 192
Brachytheci aceae 3 ,\P/:agg‘srcgymh' um striatulum (Spruce) We m S + ALT 484
3 Brachytheciumrivulare Schimp. tT h S + ALT 153
3,5 Brachythecium rutabulum (Hedw.) Schimp. We h S + ALT 184
Brachythecium sal ebrosum (Hoffm. ex F.Weber
6,12 & D.Mohr) Schimp. Fa h S + ALT 236
2 Brachythecium mildeanum (Schimp.) Schimp. Fa h P + ALT 233
13 Brachytheciastrum vel utinum (Hedw.) Ignatov & We m S + ALT 234
Huttunen.
6 Homal othecium sericeum (Hedw.) Schimp. We x S + ALT 230
Hypnaceae 10,2 Hypnum cupr essifor me Hedw. We m S + + ALT251
6 Hypnum jutlandicum Holmen & Warncke. We h P + ALT 183
Pterigynandraceae 3,8,10,11 Pterigynandrumfiliforme Hedw. Ta m S + + ALT197
Plagiotheciaceae 10 Plagiothecium curvifolium Schlieph. ex Limpr.  Ta h S + ALT 554
Leucodontaceae 10 Antitrichia curtipendula (Hedw.) Brid. Ta h S + ALT 570
2,11 Leucodon sciuroides (Hedw.) Schwagr. Ta m P + ALT 167
Neckeraceae 15 Neckera crispa Hedw. Fa m S + ALT 188
1,5810,11  Neckera complanata (Hedw.) Huebener. Fa m S + ALT 149
Lembophyllacese 2,;369, : ;c)):lhecmm alopecuroides (Lam. ex Dubois) We m S + + ALT217
5 | sothecium myosuroides Brid. We h S + ALT 262
30,0

25,0
20,0

15.0

10,0 -
5. 1
0,0 -+
*o ;
Ma tT sT Cu We Fa Ta

Selik 2. Taksonlarin tercih ettikleri hayat formlari.
Figure 2. Life form of the taxa preferred.
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Tablo 3. Taksonlarin familyalara gére dagilimi.
Table 3. The distribution of the taxa according to the families.

Familya Takson  Takson dagilim %
Brachytheci aceae 7 18,9
Orthotrichaceae 5 13,5
Radulaceae 2 54
Frullaniaceae 2 54
Dicranaceae 2 54
Pottiaceae 2 54
Bryaceae 2 54
Hypnaceae 2 54
Leucodontaceae 2 54
Neckeraceae 2 54
Lembophyllaceae 2 5,4
Porellaceae 1 2,7
Metzgeriaceae 1 2,7
Lophocoleaceae 1 2,7
Mniaceae 1 2,7
Amblystegiaceae 1 2,7
Pterigynandraceae 1 2,7
Plagi otheciaceae 1 2,7
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° m h X

Selik 3. Taksonlarin nem isteklerine gore dagilim.
Figure3. Thedistribution of the taxa according to their need of humidity.

Taksonlarn 151k istegine gore dagilimlar: incelendiginde ise skafitlerin yani golge seven tiirlerin % 81,1 ile
dominant oldugu goriilmektedir (Sekil 4).

100,0

80,0

60,0

40,0 ~

20,0

0,0
% S P

Selik 4. Taksonlarin 151k isteklerine gore dagilimi.
Figured. The distribution of the taxa according to their need of light.
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Strobilomyces strobilaceus (Scop.) Berk. (Boletaceae Chevall.), a new genusrecord for Turkish Mycobiota
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Abstract

Strobilomyces strobilaceus (Scop.) Berk. beonging to the family Boletaceae Chevall. was reported from
Zigana Mountain (Giimiishane). It is the first member of the genus Strobilomyces Berk. to be registered from Turkey.
A short diagnosis, ecology, distribution and photographs related to macro and micromorphologies of the species are
provided.

Key words: Strobilomyces strobilaceus, Biodiversity, Macrofungus, New record, Turkey

*

Strobilomyces strobilaceus (Scop.) Berk. (Boletaceae Chevall.), T Urkiye mikobiyotasi i¢in yeni bir cins kaydi

Ozet

Boletaceae Chevall. familyasina mensup Strobilomyces strobilaceus (Scop.) Zigana Dagi’ndan (Giimiighane)
rapor edilmistir. Bu Strobilomyces Berk. cinsinin Tiirkiye’den kaydedilen ilk iyesidir. Tirtin kisa deskripsiyonu,
ekolojisi, yayilist ve makro ve mikromorfolojilerine ait fotograflart verilmistir.

Anahtar kelimeler: Srobilomyces strobilaceus, Biyogesitlilik, Makrofungus, Yeni kayit, Tiirkiye
1. Introduction

Srobilomycesis a small genus, in the family Boletaceae (Boletales) in having coarsely to scaly, blackish or
grayish cap with partia veils, woolly stems reticulate or warty spores (Arora, 1986). The species of the genus are
amost worldwide. 1t isknown from Asia, Africa, North America, Europe and Australia (Sato et al., 2005).

Strobilomyces strobilaceusis the only European member of this genus and commonly known as old man of
the woods in Europe and as Sa¢hi mantar in Turkey. This species is characterized by very soft dark grey to black
pyramidal and overlapping scales on the cap surface. In spite of the widespread occurrence throughout Europe, it is
included in the National red ligs of anumber of countries (Assyov et al., 2011).

According to current checklists on macromycota of Turkey (Solak et al., 2007; Sedli and Denchev, 2008) and
latest records (Akata, 2010; Giicin et al., 2010; Uzun et al., 2010; Akata and Halici, 2010; Akata et al., 2011a; 2011b;
All, 2011; All1 et al., 2011; Dogan et al. 2010; Keles and Demirel 2010), Strobilomyces strobilaceusis reported for the
first time from Turkey.

The aim of the current study is to make a contribution to Turkish mycobiota by adding a new genusrecord.

2. Materials and methods

Fungi specimens were collected from Zigana Mountain (Giimiishane) in 2011. Relevant morphological and
ecological properties of the samples were noted and they were photographed in their natural habitats. Thereafter they
were taken to the laboratory for necessary macroscopic and microscopic investigations. Reagents such as Melzer
reagent, 5% KOH, digtillate water were used. Identification was performed with the aid of literature (Arora, 1986;

) Corresponding author / Haberlesmeden sorumlu yazar: Tel.: +903122126720/106; Fax.:+ 00903122232395; E-mail: akata@science.ankara.edu.tr
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Breitenbach and Kranzlin, 1991; Hansen and Knudsen, 1992; Jordan, 2004; Phillips, 1981). The identified specimens
were deposited at the Ankara University Herbarium (ANK).

3. Reaults

A short diagnosis, ecology and distribution, geographical position, locality and collection date, photographs of
the fruit body and spores are provided. The systematics of the taxon is in accordance with Kirk et a. (2008).

Fungi

Basidiomycota Whittaker ex Moore

Boletales E.-J. Gilbert

Boletaceae Chevall.

Strobilomyces Berk.

Strobilomyces strobilaceus (Scop.) Berk. (1851)

Synonymy: Boletus cinereus Pers. (1801), B. floccopus Pers. (1796), B. strobilaceus Scop. (1772), B.
gtrobiliformis Vill. (1789), B. strobiliformis Dicks. (1785), Strobilomyces floccopus (Vahl) P. Karst. (1882), S
strobiliformis Beck (1923).

M acr oscopic features. Pileus 6-9 cm across, hemisphaerical when young, then expanding to convex, dark
grey with some whitish areas (Figure 1a), mouse gray brown to black covered with large and thick, brownish to black,
pyramidal and erected scales some of which overhanging to margin (Figure 1b). Margin irregularly fimbriate to
floccose, with grayish partid veil, quickly disrupting and leaving remnants on margin and upper portion of the stipe.
Flesh thick and firm, whitish, pink when cut, then turning blackish-brown. Odor and taste not distinctive, Pores angular
(Figure 1d), whitish at first, then gray brownish, reddish when bruised. Tubes up to 15 mm long, greyish white, reacting
similarly with pores when bruised. Stipe 8-11 x 1-2 cm, cylindrical, somewhat thickened at apex, fibrillose or floccose,
almost concolorous with the pileus, covered with wooly scales. Annular zone pale grayish at apex (Figure 1c).

Microscopic features: Basidiospores 10-12 x 9-11 um, brown, subglobose with reticulate ornamentation
(Figure le). Basidia 50-60 x 15-18 um, clavate, 2 or 4 spored, without basal clamp. Cystidia 70-80 x 25-30 pm,
fusiform to ventricose with brown pigments. Pileipellis congsting of parallel, short-celled hyphae 8-11 pm across, with
brownish pigments, septa without clamps.

Ecology: Summer to fall, solitary to gregarious, in hardwood and coniferous forests, on soil, colline to
mountain, more rarely subalpine elevation, rare (Arora, 1986; Breitenbach and Kranzlin, 1991; Hansen and Knudsen,
1992, Jordan, 2004).

Specimen examined: TURKEY —Giimiishane: Zigana mountain, Hamsi village, in spruce (Picea orientalis
(L.) Link) forest, on sail, 40° 42' N, 39° 28' E, 1360 m, 02.09.2011, Akata 4084.

Q

Figurel. Strobilomy strobilaceus: & basidiocarp, b- scales, c- annul

zone. d-pores, e-basidiospores.
4. Conclusions
S strobilaceus can be confused with S. confusus Singer and S dryophilus Cibula & N.S. Weber in terms of

morphology and ecology. They have coarsely to scaly caps and wooly stems, and grow on soil. S confusus is quite
similar in color and overall aspect, but has a dightly smaller cap with smaller and more erect scales and its spores have
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irregular ridges that resemble a partial mesh. S dryophilus has a dull grey-pink to pinkish- tan cap and produces spores
with a complete mesh (Arora, 1986).

According to Sesli and Denchev 2011 and recently published data ( Akata et al., 2011a; 2011b; Alli, 2011; All
et a., 2011), three genera (Boletus L., Leccinum Gray and Phylloporus Quél.) of the family Boletaceae have so far
been reported from Turkey.

With the present study, Strobilomyces strobilaceus is added to mycobiota of Turkey as new record, at genus
level and current genus number of Turkish Boletaceae increased to four.
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Abstract

Fagus orientalis Lipsky (eastern / oriental beech) is the most common species of the genus Fagus L. in
Turkey. F. orientalis formation is widespread especially in Black Sea and Marmara Regions. Furthermore, this species
is locally seen in the Pos Forests (Adana), on the Amanos Mountains and Kahramanmaras-Andirmn district (in East
Mediterranean Region); on the Murat and Turkmen Mountains (Aegean Region). F. orientalis is represented by 17
associations in Turkey. These associations include 515 taxa (111 tree and shrub habit, 414 herbaceus) floristically. The
life form spectrum of F. orientalis forests includes 298 hemicryptophytes, 83 phanerophytes, 79 therophytes, 31
geophytes, 27 chamaephytes, 5 vascular parasites. Phytogeographically a major part of the taxa in F. orientalis forests
are Euro-Siberian e ements (23%) followed by the Irano-Turanian (6%) and Mediterranean (6%). There are 32 endemic
taxa in F. orientalis forest (6 shrub/tree habit-26 herbaceus) (6.21%). F. orientalis associations are found in different
altitudes (between 10-1740 m.), on different bedrocks (limestone, andesite, schist, mica schist, flaser gneiss, granite)
and in brown forest soils commonly in Turkey. The digribution of associations numerically evaluated on the F.
orientalis vegetation distributed in Turkey is related to the climatic and geographic factors. Similar associations in the
same climate zones show resemble ordination and cluster results.

Key words: Fagus orientalis, Turkey, Floristical Structure, Phytosociol ogy, Phytoecol ogy

*

Tiirkiye’nin Dogu Kayim (Fagus orientalis) ormanlarina floristik, fitososyolojik ve fitoekolojik acidan genel bir
bakis

Ozet

Fagus orientalis Lipsky (dogu kaymi)” Fagus cinsinin Tirkiye’deki en yaygin tiridir. F. orientalis
formasyonlar1 6zellikle Karadeniz ve Marmara Bolgeleri'nde genis yayilis gostermektedir. Ayrica bu tiire Dogu
Akdeniz’de, Adana’nin Pos ormanlarinda, Amanos daglarinda ve Kahramanmaras-Andirin yoresinde; Ege Bolgesi’nde
de Murat ve Tirkmen Daglari’'nda lokal olarak rastlanmaktadir. F. orientalis Tirkiye'de 17 birlik ile temsil
edilmektedir. F. orientalis birlikleri floristik agidan 111’1 agag ve ¢ali, 414’1 de ot formunda olmak {izere 515 takson
ihtiva etmektedir. F. orientalis ormanlarinda hayat formlari1 bakimindan; 298 hemikriptofit, 83 fanerofit, 79 terofit, 31
geofit, 27 kamefit ve 5 vaskller parazit takson goze carpmaktadir. Fitocografik olarak Avrupa-Sibirya kokenli bitkiler
bu ormanlarda gogunluktadir (%23). Iran-Turan ve Akdeniz fitocografik bolgesi bitkileri ise ikinci sirada gelmektedir
(%6). F. orientalis ormanlarinda 32 endemik takson (6’s1 agag/cali-26’s1 otsu) (%6.28) belirlenmistir. F. orientalis
birlikleri Turkiye'de 10-1740 metreler arasinda, degisik anakayalar (kirectasi, andezit, sist, mikagist, gnays, granit)
iizerinde ve c¢ogunlukla kahverengi orman topraklarinda yayilis gostermektedir. Tirkiye’de yayilis gosteren F.
orientalis vejetasyonu tizerinde yapilan niimerik degerlendirmede birliklerin dagilimi iklimsel ve cografik faktorlere
gore gergeklesmistir. Ayni1 iklim bolgelerinde benzer birlikler, ordinasyon ve cluster sonug¢larinda gériilmektedir.

Anahtar kelimeler: Fagus orientalis, Tiirkiye, Floristik Yapi, Fitososyoloji, Fitoekoloji
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1. Introduction

Turkey is situated in the temperate zone and it has the richest flora among the west palearctic countries. It aso
attracts attention with its high endemism rate in the Turkish flora (34.4%). Nearly one third of the flowering plants and
ferns grown naturally in Turkey (10.765) are endemic (3022). In the temperate zone, except the isolated islands and
tropical countries, the high rate of endemism is not seen in any other countries (Ozhatay et al., 2003). Because, Turkey
contains a great variety of natural habitats, ranging from Mediterranean, Aegean, and Black Sea beaches to towering
coastal and interior mountains, from deeply incised valleys to expansive steppes, from fertile aluvia plains to arid,
rocky hillslopes (Kaya and Raynal, 2001). Turkey is one of the oldest inhabited regions in the world and embodies a
rich biodiversity and plant formations distributed on different landscapes (Guicel et d., 2008).

In Turkey, forest lands constitute 20.7 million ha or 26.8% of the area of the country. Of these forests, 10.5
million ha (51% of total forest land) are considered to be productive while the remaining 10.2 million ha of forests are
unproductive or highly degraded due to excessive exploitation (Boydak, 1999). Most forest lands are located in the
Black Sea, the Mediterranean Sea and Aegean geographic regions (Kaya and Raynal, 2001).

Turkish forestry focuses mainly have focused on timber production. The Black Sea region contains most of the
country’s forestland (Kaya and Raynal, 2001). Productive deciduous tree species occupy only 7% (1 414 000 ha) of the
country’s total forestland, of which “eastern / oriental beech (Fagus orientalis)” has the greatest share (42%). About
80% of beech forests are classified as highly productive, producing more than 3 million m® annually (Anonymous,
1987).

More than 450 species of trees and shrubs are didributed naturaly in the forests of Turkey (Colak and
Rotherham, 2006). Turkish forests consist of pure and sometimes mixed communities formed by deciduous and
evergreen tree types (Anonymous, 2005). 42% of the forests in Turkey are composed of coniferous species (30% Pinus
Sp., 4.6% Juniperus sp., 0.9% Abies sp., 0.7% Picea orientalis (L.) Link, 0.5% Cedrus libani A. Rich, and 5.5% mixed
coniferous forests), 53.3% of broad-leaved species (22.7% Quercus sp., 3.3% F. orientalis, 0.2% Alnus sp., 0.1%
Castanea sativa Miller, 0.1% other broad-leaved species, 18.5% mixed broad-leaved forests and 8.4% maquis) and
4.5% mixed coniferous and broadleaved forests (Mayer and Aksoy, 1986). As seen, more than the half of Turkish
forests are composed of broadleaved tree types and among these species Fagus sp. comes in the second range after
Quercus sp.

Fagaceae family, which isthe most important leaved treetypesin Turkey and Europe regarding to the forestry,
contains more than 600 taxa (belong to 6 genera: Castanea ., Fagus sp., Quercus sp., Nothofagus sp., Castanopsis sp.
ve Lithocarpus sp.) spreaded on booth hemispheres. 39.25% of the total forest area21.2 million hain Turkey is covered
with tree types including Fagaceae family (Anonymous, 2006).

Fagus (beech) is among the most abundant and economically important genera of broadleaved treesin northern
hemisphere temperate forests (Denk et al., 2002). The genus Fagus Tourn. ex L. (Fagaceae) comprises about ten
monoecious broad-leaved deciduous tree species that are at present digunctly distributed in temperate areas of the
Northern Hemisphere (Denk, 2003). F. orientalisis a forest tree which grows up to 35-50 m. The geographical areas on
Earth are Turkey, Bulgaria, Caucasus and Iran (Davis, 1965-1985). As for “F. sylvatica L. (European beech)” is the
most abundant broad-leaved forest tree in Central Europe and in many mountains of southern Europe. It is highly
competitive in many types of zonal forest asit is shade-tolerant as juvenile and casts deep shade as canopy tree (Peters,
1997).

Thereare 1.751.484 ha beech (F. orientalis and F. sylvatica) forests in Turkey (www.ogm.gov.tr). F. orientalis
which has a high economical value occupies 614.615 ha. of the country’s total forestland with the ratio 17.8% and
40.8% of the broadleaved high forest (Anonymous, 1987). The eastern beech wood is hard and heavy. It is processed
and cleaved easily and the declination resistance of its wood and its flexibility module is high. It is used for making
furniture, car, parquet, toy, boat and oven oars, carpenter frames and producing fuel (Anonymous, 1987; Yaltirik 1993).

F. orientalis is the most common species of Fagus distributed in Turkey (Davis, 1965-1985) (Figure 1). F.
orientalis formation is widespread especially in the Pontic Province of Euro-Siberian floristic region of Turkey (in
Black Sea and Marmara Regions). From the phytosociological point of view that is very interesting F. orientalis
enclave in the Pos Forests (Adana/ Anti —Taurus) (Yurdakulol, 1981). In addition Quezel and Pamukguoglu (1970) in
the Kaz Mountain and Akman (1973) in the Amanos Mountains have been pointed out the relicts of the F. orientalis
outside of the Pontic Province of Turkey.

Moreover this speciesis grown on Murat and Tirkmen Mountains in Aegean Region (Anonymous, 2005; Gal
et al., 2008). It is also seen locally Maras-Andirin (North-East Mediterranean) (Yaltirik and Efe, 2000; Giiler and
Bektas, 2000; Bektas et al., 2002). F. orientalis forms pure communities and sometimes mixed as well. The other
species F. sylvatica is widespread in Europe and locally seen on some mountains in Thrace and Aegean Regions
(Anonymous, 2005). In this study the floristical, phytosociological and phytoecological structure of some Turkish F.
orientalis forests were investigated.

F. orientalis associations occur especially around Inegél Mountain (Giimiishacikdy-Amasya) Yildirim and
Kiling (2011); Sakarat Mountain (Amasya) Bingol et al. (2007); Istranca (Istanbul-Bulgaristan) Yarc1 (2000), Yarci
(2002), Nebyan Mountain (Bafra-Samsun) Kutbay and Kiling (1995);
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Figure 1. The distribution of Fagus speciesin Turkey (Davis, 1965-1985)

Cam Mountains (Dizce-Akgakoca) Aydogdu (1982); Simav Mountain (Simav-Kiitahya) Yayintas (1982); Giimiis
Mountain (Kiitahya) Tatli et al. (2005); Bolu Mountains (Bolu) Akman and Yurdakulol (1980); Uzungél and
surroundings (Trabzon) Terzioglu (1998); Kunduz Forest (Vezirkoprii-Samsun) Ozen and Kiling (2002); between
Alacam-Gerze and Boyabat-Duragan (Sinop) Ozen and Kiling (1995); Sinop Peninsula Kiling and Karaer (1995);
Bilecik-Bursa (Bithynia) Tire et al. (2005) and vicinity of Kastamonu-inebolu-Cide Ketenoglu (1981). Their altitudinal
distribution area ranges between 10-1740 m. In Sinop Peninsula the altitude falls down to 10-50 m. In Kunduz Forest
(Vezirkdpri-Samsun) they are found at 1150-1740 m.

2. Materials and methods

In this study the following phytosociological studies, Yildirim and Kiling (2011), Bingdl et al. (2007), Tath et
al. (2005), Ozen and Kiling (2002), Yarci (2002), Yarct (2000), Kutbay and Kiling (1995), Ozen and Kiling (1995),
Kiling and Karaer (1995), Aydogdu (1982), Yayintas (1982), Ketenoglu (1981), Akman and Yurdakulol (1980) were
evaluated. In evaluated studies, vegetation analysis was performed according to traditional Braun-Blanquet approach
(1964) and the cover abundance scale of Barkman et a. (Barkman et al., 1964) used. The names and classifications of
all earlier described syntaxa were checked and necessary corrections made in accordance with the "International Code
of Phytosociological Nomenclature" (ICPN) (Quézd et a., 1992; Weber et al. 2000).

In this research, the nomenclature, taxonomy and chorology of the taxa in the associations were taken from
Daviset al. (1965-1988) and Zohary (1973). The life forms were determined according to Raunkier (Kiling et al., 2006).
The floristical, phytosociological and phytoecological characters of F. orientalis associations were determined. The
distribution map of F. orientalis associations in Turkey was drawn. The syntaxonomic categories of F. orientalis
associations described in different areas were compared. Furthermore, F. orientalis associations mentioned in different
research were compared regarding to their spreading altitude, bedrock, soil, inclination, direction and the height and
coverage of the tree layer.

17 association tables obtained from the 15 different studies relating to the Fagus orientalis vegetation in
Turkey are combined in a pre-table. The coverage-abundance values bel onging to the taxa in quadrats were converted
into the scala suggested by Van der Maarel (Van der Maarel, 1979). For the pre-table designed in this format cluster
anaysis was applied with the Detrended Correspondence Analysis (DCA) Hill and Gauch (1980) and Ward (1963) by
using Community Analysis Package version 1.50 Henderson and Seaby (1999) packet program. Shannon-Wiener
diversity index Magurran (2004) was used for biological diversities. Index values were calculated using Biodiversity
version 2.0 McAlleece (1997) packet programme.

3. Results and discussion

According to Mayer and Aksoy (1986) and Colak and Odabasi (2004), in terms of the forest regions of Turkey
(distinctive forest communities are adapted to the different climatic conditions) F. orientalis forests are included the
“Euxin-Subeuxin Forest Regions of North Anatolia (cool winters, humid to sub-humid summers)”.

17 plant associations were determined in 15 various researches carried on F. orientalis forests in Turkey
(Figure 2). 12 of these associations were found in Black Sea Region, 3 of them in Marmara Region and 2 of them arein
Aegean Region. As F. orientalis is widely spreaded and the best grown up on the medium and high parts of the
mountains lying paralld to the Black Sea coasts from Demirkdy to Hopa and formed pure and mixed forests in the
north sides Yaltirik (1993), it is quite natural to have such a table regarding to the spreading of the associations.
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Figure 2. The distribution of F. orientalis associationsin Turkey

F. orientalisis represented by the following associationsin Turkey (Figure 2):

1.Cardamino bulbiferae-Fagetum orientalis (Yildirim and Kiling, 2011): inegél Mountain (GiimiishacikGy-Amasya),
1350-1600 m, Andesite bedrock, Brown Forest Soils.

2. Carpino betuli-Fagetum orientalis (Yildirim and Kiling, 2011): inegdl Mountain (Giimiishacikdy-Amasya), 1350-
1650 m, Andesite bedrock, Brown Forest Sails.

3. Pino sylvestri-Fagetum orientalis (Bingdl et a., 2007): Sakarat Mountain (Amasya), 1074-1575 m, Limestone-
Volcanic bedrock, Brown Forest Soils.

4. Rhododendro lutei-Fagetum orientalis (Bingdl et al., 2007): Sakarat Mountain (Amasya), 800-1520 m, Limestone
bedrock, Brown Forest Soil — Chestnut Soils.

5. Trachystemo orientalis-Fagetum orientalis (TUre et d., 2005): Bilecik-Bursa (Bithynia), 550-940, Calcite — Schist
bedrock.

6. Pino sylvedri-Fagetum orientalis (Tatl et al., 2005): Giimiis Mountain (Kiitahya), 1630-1710 m, Limestone bedrock,
Brown Forest Sails.

7. Galio-Fagetum orientalis (Ozen and Kiling, 2002): Kunduz Forest (Vezirkdprii-Samsun), 1150-1740 m, Grayish
Brown Podzolic Sails.

8. Carpino betuli-Fagetum orientalis (Yarci, 2002): Istranca Mountains (Istanbul-Bulgaristan), 670-710 m, Flaser
Gneiss —Granite bedrock, Brown Forest Soil - Podzolic Soails.

9. Rhododendro ponticum-Fagetum orientalis (Yarci, 2000): Istranca Mountains (Istanbul-Bulgaristan), 200-400 m,
Granite bedrock, Brown Forest Soil - Podzolic Soails.

10. Piceo orientalis-Fagetum orientalis (Terzioglu, 1998): Uzungdl and Surroundings (Trabzon), 940-1650 m, Grayish
Brown Podzolic Sails.

11. Carpino-Fagetum orientalis (Kutbay and Kiling, 1995): Nebyan Mountain (Bafra-Samsun), 150-650 m, Grayish
Brown Podzolic Sails.

12. Carpino-Fagetum orientalis (Ozen and Kiling, 1995): Alagam-Gerze and Boyabat-Duragan (Sinop), 300-900 m.

13. Carpino betuli-Fagetum orientalis (Kiling and Karaer, 1995): Sinop Peninsula, 10-50 m.

14. Rhododendro ponticum-Fagetum orientalis (Aydogdu, 1982): Cam Mountains (Diizce-Akgakoca), 400-1200 m,
Andesite - Schist —Limestone bedrock.

15. Fagetum orientalis (Yayintas, 1982): Simav Mountain (Simav-KUtahya), 1300-1700 m, Mica Schist - Flaser Gneiss
bedrock, Organic Soils.

16. Rhododendro ponticum-Fagetum orientalis (Ketenoglu, 1981): Kastamonu-inebolu-Cide, 800-1100, Limestone —
Schist bedrock, Brown Forest Soils.

17. Rhododendro ponticum-Fagetum orientalis (Akman and Y urdakulol, 1980): Bolu Mountains, 500-1600 m, Brown
Forest Sails.

The taxa of F. orientalis associations are in 111 tree/shrub and 414 herb forms. Especially in the associations
formed by eastern beech the floristic structure is quite poor depending on coverage of crown diameter. 32 endemic taxa
composed of the floristical composition of the F. orientalis associations according to threstened categories are as
follows (Ekim et al., 2000) (Table 1).

The distribution ratio of plant speciesin F. orientalis forests according to the Raunkier Life Formsare given in
Figure 3. As seen in the figure hemicryptophytes are dominant in F. orientalis forests (298-57%). Phanerophytes place
in the second in biological spectrum (83-16%) and terophytes in the third as their ratio is close to phanerophytes (79-
15%). As the F. orientalis associations are mostly distributed in Euro-Siberian phytogeographical region, this
distribution is quite normal. Because in Euro-Siberian region, the relatively humid climate is reflected in the
predominantly mesophytic vegetation. Deciduous forest is the usual climax in the middle and lower zones with
phanerophytes and hemicryptophytes occurring in abundance (Davis, 1965-1985).
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Table 1. The threatened categories of endemic taxa of Beech (F. orientalis) associations

LifeForm Endemic taxon Family Phytogeographic Threatened
Region Categories
Ph Abies nordmanniana subsp. bornmilleriana Pinaceae _ LR (Ic-least concern)
Ph Crataegus tanacetifolia Rosaceae _ LR (Ic-least concern)
Ph Euonymus latifolius subsp. cauconis Celastraceae _ LR (nt-near
threatened)
Ph Lonicera caucasica subsp. orientalis Caprifoliaceae _ LR (Ic-least concern)
Ph Quercus macranthera subsp. syspirensis Fagaceae _ LR (Ic-least concern)
Ch Rhododendron ponticum subsp. ponticum Ericaceae _ EN (Endangered)
H Anchusa leptophylla subsp. incana Boraginaceae Irano-Turanian LR (Ic-least concern)
H Anthemis pauciloba var. pauciloba Adteraceae Mediterranean LR (Ic-least concern)
H Arenaria ledebouriana var. ledebouriana Caryophyllaceae _ LR (Ic-least concern)
H Asperula cymulosa Rubiaceae Mediterranean VU (Vulnerable)
H Astragalus campylosema subsp. campylosema | Fabaceae Irano-Turanian LR (Ic-least concern)
H Campanula lyrata subsp. lyrata Campanulaceae _ LR (Ic-least concern)
H Cicerbita variabilis Adteraceae _ LR (Ic-least concern)
H Cirsium pseudopersonata subsp. | Asteraceae _ LR (Ic-least concern)
pseudoper sonata
H Digitalis lamarckii Scrophulariaceae Irano-Turanian LR (Ic-least concern)
H Geranium asphodeloides Geraniaceae Euro-Siberian LR (Ic-least concern)
H Geranium cinereum subsp. subcaulescens var. | Geraniaceae _ LR (Ic-least concern)
subacutum
H Helichrysum arenarium subsp. aucheri Adteraceae Irano-Turanian LR (Ic-least concern)
H Lathyrus tukhtensis Fabaceae _ LR (Ic-least concern)
H Lathyrus undulatus Fabaceae _ VU (Vulnerable)
H Linaria corifolia Scrophulariaceae Irano-Turanian LR (Ic-least concern)
H Onobrychis bornmuelleri Fabaceae _ EN (Endangered)
H Onosma armenum Boraginaceae _ LR (Ic-least concern)
H Phlomis russeliana Lamiaceae _ LR (Ic-least concern)
H Sderitisamasiaca Lamiaceae _ LR-nt (near
threatened)
H Sderitis germanicopolitana subsp. | Lamiaceae _ LR (Ic-least concern)
germanicopolitana
H Trifolium pannonicum subsp. elongatum Fabaceae _ LR (Ic-least concern)
H Verbascum ponticum Scrophulariaceae _ LR-cd (conservation
dependent)
H Veronica multifida Scrophulariaceae Irano-Turanian LR (Ic-least concern)
G Allium olympicum Liliaceae _ LR (Ic-least concern)
G Crocus speciosus Iridaceae _ LR-nt (near
threatened)
G Epipactis pontica Orchidaceae LR (Ic-least concern)

Abbreviations used: Life forms according to Raunkier (Kiling et al., 2006): Ph; Phanerophytes, Ch; Chamaephytes, H; Hemicryptophytes, G;

Geophytes.
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Figure 3. Life forms of plant speciesin F. orientalis associations
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According to the phytogeographical region of species, Euro-Siberian origin plants are the most with 120 taxa
in F. orientalis forests (23%) (Figure 4). Irano-Turanian and Mediterranean origin plants are represented in eastern
beech forests with a same low ratio (31-6%). Taxa with multiregional or unknown regions are found in these forests
with ahigh ratio (341-65%). There are 32 endemic taxain F. orientalis forest (6 shrub/tree—26 herb) (6.21%).
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Figure 4. Phytogeographical origins of plant speciesin F. orientalis associations

The disperson and the ratios of the species gathered from the F. orientalis forests according to the biggest five
families in the importance order are as fallow: Asteraceae 61 (12%), Fabaceae 47 (9.0%), Rosaceae 37 (7.0%),
Poaceae 36 (7.0%), Lamiaceae 36 (7.0%), multi—regiona or unknown phytogeographic origin 306 (58%) (Figure 5).
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Figure 5. The digribution of familiesin F. orientalis associations

The biggest five genera which are determined according to the taxon numbers in the F. orientalis associations
isshown in Table 2.

Table 2. Fird five generain F. orientalis associations

Genera Taxon

Numbers
Galium 10
Campanula— Salvia 9
Veronica— Trifolium 8
Geranium— Rubus - Quercus-Lathyrus- 7
Epilobium — Cardamine — Bronmus —Verbascum — Scabiosa — 5
Rumex —Ranunculus — Hypericum — Astragal us

Moreover, F. orientalis associations were evaluated as syntaxonomic (Table 3). When the studies examined it
was seen that, some researchers classified F. orientalis associations into “Quercetea-Pubescentis’ class and other into
“Querco-Fagatea” class. Additionally, according to the study conducted by Ketenoglu et al. (2010) the F. orientalis
associations have been included in these two classes.

Akman and Yurdakulol (1980); Ketenoglu (1981); Aydogdu (1982); Ozen and Kiling (2002); Kiling and
Karaer (1995); Ozen and Kilmg (1995); Kutbay and Kiling (1995); Yarct (2000); Bingél et al. (2007) (second
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association in the study area) classified F. orientalis associations into “Rhododendro—+agetalia orientalis’ order. Yet,
Bingol et al. (2007) (first association in the study area) and Yildirim and Kiling (2011) (both association in the study
ared) classified F. orientalis associations into “Querco-Carpinetalia” order. Yarci (2002) classified F. orientalis
association into “ Quercetalia—Pubescentis’ order. On the other hand, Yayintas (1982) and Tath et al. (2005) classified
them into “Querco—Cedretalia” order (Table 3). According to Ketenoglu et al. (2010)’s study some F. orientalis
associationsin Turkey can be included into “Pino sylvestris-Piceetalia orientalis’ and “Fagetalia sylvaticae” orders.

Yildirmm and Kiling (2011) (both association in the study area) and Bingdl et al. (2007) (first association in the
study area) classified the associations into “Carpino-Acerion” alliance whereas Tatli et al. (2005) evaluated them in
“Ostryo-Quercion pseudocerridis’ alliance. The associations were not represented well at alliance level in other studies.
In their study, Ketenoglu et al. (2010) identified “Quercion frainetto”, “Crataecgo pentagynae-Fagion orientalis’,
“Alnion barbatag’, “Veronico peduncularis-Fagion orientalis’ and “Fagion sylvaticag” aliances for some F. orientalis
associationsin Turkey.

Table 3. The syntaxonomic categories of F. orientalis associations described in different

Syntaxonomic Categories
Research Study Area Association Superclass | Class Order Alliance
(Y1ildirim and Inegdl Mountain Cardamino Querco- Quercetea- Querco- Carpino- Acerion
Kiling, 2011) (Glimiishacikoy-Amasya) bulbiferae-Fagetum | Fagea Pubescentis Carpinetalia
orientalis
(Y1ldirim and Inegdl Mountain Carpino betuli- Querco- Quercetea- Querco- Carpino- Acerion
Kiling, 2011) (Giimiighacikdy-Amasya) Fagetum orientalis Fagea Pubescentis Carpinetalia
(Bingdl et a., Sakarat Mountain (Amasya) | Pino sylvestri- Querco- Quercetea- Querco- Carpino- Acerion
2007) Fagetum orientalis Fagea Pubescentis Carpinetalia
(Bingdl et al., Sakarat Mountain (Amasya) Rhododendro lutei- | Querco- Querco- Rhododendro- -
2007) Fagetumorientalis | Fagea Fagatea Fagetalia
orientalis
(Tlreet al., Bilecik-Bursa (Bithynia) Trachystemo - Querco- Rhododendro- -
2005) orientalis- Fagetum Fagatea Fagetalia
orientalis orientalis
(Tatli et al., Glimiis Mountain Pino sylvestri- Querco- Quercetea- Querco- Ostryo-Quercion
2005) (Kutahya) Fagetum orientalis Fagea Pubescentis Cedretalia libani pseudocerridis
(Gzen and Kunduz Forest Galio-Fagetum - Querco- Rhododendro- -
Kiling, 2002) (Vezirkopri-Samsun) orientalis Fagatea Fagetalia
orientalis
(Yarci, 2002) Istranca Mountains Carpino betuli- Querco- Quercetea- Quercetalia- -
(istanbul-Bulgaristan) Fagetum orientalis Fagea Pubescentis Pubescentis
(Yarct, 2000) Istranca Mountains Rhododendro Querco- Querco- Rhododendro- -
(istanbul-Bulgaristan) ponticum- Fagetum | Fagea Fagatea Fagetalia
orientalis orientalis
(Terzioglu, Uzungdl and Piceo orientalis- - - Rhododendro- -
1998) Surroundings(T rabzon) Fagetum orientalis Fagetalia
orientalis
(Kutbay and Nebyan Mountain (Bafra- Carpino-Fagetum - Querco- Rhododendro- -
Kiling, 1995) Samsun) orientalis Fagatea Fagetalia
orientalis
(Gzen and Between Alacam-Gerze and Carpino-Fagetum - Querco- Rhododendro- -
Kiling, 1995) Boyabat-Duragan orientalis Fagatea Fagetalia
(Sinop) orientalis
(Kiling and Sinop Peninsula Carpino betuli- - Querco- Rhododendro- -
Karaer, 1995) Fagetum orientalis Fagatea Fagetalia
orientalis
(Aydogdu, Cam Mountains Rhododendro - Querco- Rhododendro- -
1982) (Duizce-Akgakoca) ponticum-Fagetum Fagatea Fagetalia
orientalis orientalis
(Yayintas, Simav Mountain Fagetum orientalis | - Quercetea- Querco- -
1982) (Simav-Kitahya) Pubescentis Cedretalia
(Ketenoglu, Kastamonu-inebolu-Cide Rhododendro Querco- Querco- Rhododendro- -
1981) ponticum-Fagetum | Fagea Fagatea Fagetalia
orientalis orientalis
(Akman and Bolu Mountains Rhododendro Querco- Querco- Rhododendro- -
Y urdakulol, ponticum-Fagetum | Fagea Fagatea Fagetalia
1980) orientalis orientalis

F. orientalis associations in Turkey were distributed at the altitudes 10-1740 m., on various bedrocks (limestone,
andesite, schigt, mica schigt, flaser gneiss, granite) and in mostly brown forest soils. The ecological tolerance of the
associations are very wide relating to the height and bedrock. When different researches examined, the lowest altitude is
10 m. in Sinop Peninsula (Kiling and Karaer, 1995). The highest distribution is in Kunduz Forest with 1740 m. height
(Ozen and Kiling, 2002) (Table 4).
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Table 4. The comparison of F. orientalis associations defined in various regionsre ating to distribution height, bedrock

and soil
Research Study Area Association Altitude (m.) | Bedrock Soil Type
(Y1ldirim and Inegél Mountain Cardamino bulbiferae- 1350-1600 Andesite Brown Forest Soil
Kiling, 2011) (Giimiighacikéy-Amasya) Fagetum orientalis
(Yildirim and Inegél Mountain Carpino betuli-Fagetum | 1350-1650 Andesite Brown Forest Soil
Kiling, 2011) (Giimiighacikoy-Amasya) orientalis
(Bingdl et d., Sakarat Mountain Pino sylvestri- Fagetum | 1074-1575 Limestone- Brown Forest Soil
2007) (Amasya) orientalis Volcanic
(Bingdl et d., Sakarat Mountain Rhododendro lutei - 800-1520 Limestone Brown Forest Soil
2007) (Amasya) Fagetum orientalis — Chestnut Soil
(Tlreetd., 2005) | Bilecik-Bursa Trachystemo orientalis- | 550-940 Cdlcite - -
(Bithynia) Fagetum orientalis Schist
(Tatli et al., Giimiis Mountain Pino sylvestri- Fagetum | 1630-1710 Limestone Brown Forest Soil
2005) (Kitahya) orientalis
(Ozen and Kiling, | Kunduz Forest Galio-Fagetum 1150-1740 - Grayish Brown
2002) (Vezirkdpri-Samsun) orientalis Podzolic Sail
(Yarci, 2002) Istranca Mountains Carpino betuli-Fagetum | 670-710 Flaser Gneiss | Brown Forest Sail
(Istanbul-Bul garistan) orientalis -Granite - Podzadlic Soil
(Yarci, 2000) Istranca Mountains Rhododendro ponticum- | 200-400 Granite Brown Forest Soil
(Istanbul-Bul garistan) Fagetum orientalis - Podzadlic Soil
(Terzioglu, 1998) Uzungdl and Surroundings | Piceo orientalis- 940-1650 - Grayish Brown
(Trabzon) Fagetum orientalis Podzolic Sail
(Kutbay and Nebyan Mountain Carpino-Fagetum 150-650 - Grayish Brown
Kiling, 1995) (Bafra-Samsun) orientalis Podzolic Sail
(Ozen and Kiling, | Between Alagam-Gerze Carpino-Fagetum 300-900 - -
1995) and Boyabat-Duragan orientalis
(Sinop)
(Kiling and Sinop Peninsula Carpino betuli-Fagetum | 10-50 - -
Karaer, 1995) orientalis
(Aydogdu, 1982) Cam Mountains Rhododendro ponticum- | 400-1200 Andesite - -
(Duzce-Akgakoca) Fagetum orientalis Schist -
Limestone
(Yayntas, 1982) Simav Mountain Fagetum 1300-1700 MicaSchist- | Organic Sails
(Simav-K itahya) orientalis Flaser Gneiss
(Ketenoglu, 1981) | Kastamonu-inebolu-Cide Rhododendro ponticum- | 800-1100 Limestone - Brown Forest Soil
Fagetum orientalis Schist
(Akman and Bolu Mountains Rhododendro ponticum- | 500-1600 - Brown Forest Soil
Y urdakulol, 1980) Fagetum orientalis

Moreover Atalay (1994) and Isik et al. (1995) classified the Turkish forests according to the floristic regions
and determined the digribution heights of F. orientalis according to the phytogeographic regions (Table 5). With
reference to, F. orientalisis distributed at between 500-1200 m. height in Black Sea and Marmara Regions. As in this
research, the digribution generally begins from 10 m. (Sinop Peninsula) in the Black Sea Region and 200 m. (Istranca
Mountains) in the Marmara Region. The areals ends at 1740 m (Kunduz Forest) in the Black Sea Region and 940 m.
(Bithynia) in the Marmara Region.

Table 5. F. orientalis forest types within each of the three floristic regions of Turkey (Atalay, 1994; Isik et al., 1995)

Type of floristic region and forest types Geographic regions Elevational range where tree species occur
EURO-SIBERIAN “Broad-leaf deciduous and conifer forests’ Black Sea, Marmara 500-1200 m
MEDITERRANEAN “ Aegean mountain (Oro-) forests’ Aegean >1500 m

MEDITERRANEAN “Mediterranean (Oro-) mountain forests’ Mediterranean 1100-1900 m

In F. orientalis associations, the common indination is 0-85 degrees, the tree layer coverage 50-100 % and tree
height 6-30 m. These forests usually spread N-NW and NE sdes of the mountains (Table 6).
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Table 6. The comparison of F. orientalis associations defined in different regions relating to the inclination, direction,
tree layer height and coverage

Research Study Area Association Height of Coverage of Inclination | Direction
TreeLayer(m.) | TreeLayer (%) | (%)
(Y1ldirim and Inegsl Mountain Cardamino bulbiferae- | 15 90-95 40-60 N - NW
Kiling, 2011) (Giimiighacikoy-Amasya) Fagetum orientalis
(Y1ldirim and Inegdl Mountain Carpino betuli- 15 75-90 40-60 N - NW
Kiling, 2011) (Giimiighacitkdy-Amasya) Fagetum orientalis
(Bingdl et a., Sakarat Mountain Pino sylvestri- 15-20 85-95 35-40 N - NW
2007) (Amasya) Fagetum orientalis
(Bingdl et a., Sakarat Mountain Rhododendro lutei- 7-20 65-100 25-40 N —NW -NE
2007) (Amasya) Fagetum orientalis
(Tureet al., 2005) | Bilecik-Bursa Trachystemo 10-15 60-80 40-70 N-NW-E-
(Bithynia) orientalis- Fagetum W-NE-S
orientalis
(Tatli et al., Giimiis Mountain Pino sylvestri- 18-20 75-100 45-80 W-S
2005) (Kutahya) Fagetum orientalis
(Ozen and Kiling, | Kunduz Forest Galio-Fagetum 15-25 90-100 15-50 S-SW-W-N
2002) (V ezirkdpri-Samsun) orientalis —NW -NE
(Yarci, 2002) Istranca Mountains Carpino betuli- 13-14 50-75 10-20 N
(istanbul-Bulgaristan) Fagetum orientalis
(Yarci, 2000) Istranca Mountains Rhododendro 15 100 0 NE
(istanbul-Bulgaristan) ponticum- Fagetum
orientalis
(Terzioglu, 1998) | Uzungdl and Surroundings Piceo orientalis- 20-30 80-90 50-85 NE-SE-E-
(Trabzon) Fagetum orientalis SW-N
(Kutbay and Nebyan Mountain Carpino-Fagetum 10-20 70-90 15-45 NE - N
Kiling, 1995) (Bafra-Samsun) orientalis
(Ozen and Kiling, | Between Alagam-Gerze and | Carpino-Fagetum 6-20 85-100 15-40 SE—-N-NW -
1995) Boyabat-Duragan (Sinop) orientalis NE - W
(Kiling and Sinop Peninsula Carpino betuli- 10-15 70-90 10-40 NW - N
Karaer, 1995) Fagetum orientalis
(Aydogdu, 1982) Cam Mountains Rhododendro 20-25 65-90 10-40 S—-SW-N-SE
(Duizce-Akcgakoca) ponticum-Fagetum -NW
orientalis
(Yayintas, 1982) Simav Mountain Fagetum 65-95 10-30 N —NE - NW
(Simav-Ktahya) orientalis
(Ketenoglu, 1981) | Kastamonu-inebolu-Cide Rhododendro 60-90 10-30 N—-NW -E
ponticum-Fagetum
orientalis
(Akman and Bolu Mountains Rhododendro 60-95 5-50 S—-W-SW -
Y urdakulol, ponticum-Fagetum N—-NW-E-
1980) orientalis NE

F. orientalis associations spreaded in Turkey are seen in two main groups according to the Cluster analysis
result. The associations included in Cluster groups are generaly depended on geographical digribution. Besides, the
association away from each other can be found together (Figure 6).
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Figure 6. Ward' s dendrograme of some Turkish F. orientalis (Eastern Beech) forests according to Bray-Curtis method
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1. Cardamino bulbiferae-Fagetum orientalis (Yildirim and Kiling, 2011); 2. Carpino betuli-Fagetum orientalis (Yildirim and Kiling,
2011); 3. Pino sylvestri-Fagetum orientalis (Bingdl et al., 2007); 4. Rhododendro lutei-Fagetum orientalis (Bingdl et al., 2007); 5. Trachystemo
orientalis-Fagetum orientalis (Tiire et al., 2005); 6. Pino sylvestri- Fagetum orientalis (Tath et al., 2005); 7. Galio-Fagetum orientalis (Ozen and
Kiling, 2002); 8. Carpino betuli-Fagetum orientalis (Yarci, 2002); 9. Rhododendro ponticum-Fagetum orientalis (Yarci, 2000); 10. Piceo orientalis-
Fagetum orientalis (Terzioglu, 1998); 11. Carpino-Fagetum orientalis (Kutbay and Kiling, 1995); 12. Carpino-Fagetum orientalis (Ozen and Kiling,
1995); 13. Carpino betuli-Fagetum orientalis (Kiling and Karaer, 1995); 14. Rhododendro ponticum-Fagetum orientalis (Aydogdu, 1982); 15.

Fagetum orientalis (Yaymtas, 1982); 16. Rhododendro ponticum-Fagetum orientalis (Ketenoglu, 1981); 17. Rhododendro ponticum-Fagetum
orientalis (Akman and Y urdakulol, 1980).

In DCA ordination diagram, results for Cluster analysis were obtained. Although some associations are called
in the same name, they are placed in very different regions in ordination diagram. For example, F. orientalis
associations 2 and 8 are called with the same name, they have placed in different places in the ordination diagram.

However, F. orientalis associations 11 and 12 have the same name and they are placed in the diagram close to each
other (Figure 7).
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Figure 7. DCA diagram of some Turkish F. orientalis (Eastern Beech) forests

1. Cardamino bulbiferae-Fagetum orientalis (Yildirim and Kiling, 2011); 2. Carpino betuli-Fagetum orientalis (Yildirim and Kiling,
2011); 3. Pino sylvestri-Fagetum orientalis (Bingdl et al., 2007); 4. Rhododendro lutei-Fagetum orientalis (Bingdl et al., 2007); 5. Trachystemo
orientalis-Fagetum orientalis (Tiire et al., 2005); 6. Pino sylvestri- Fagetum orientalis (Tath et al., 2005); 7. Galio-Fagetum orientalis (Ozen and
Kiling, 2002); 8. Carpino betuli-Fagetum orientalis (Yarci, 2002); 9. Rhododendro ponticum-Fagetum orientalis (Yarci, 2000); 10. Piceo orientalis-
Fagetum orientalis (Terzioglu, 1998); 11. Carpino-Fagetum orientalis (Kutbay and Kiling, 1995); 12. Carpino-Fagetum orientalis (Ozen and Kiling,
1995); 13. Carpino betuli-Fagetum orientalis (Kiling and Karaer, 1995); 14. Rhododendro ponticum-Fagetum orientalis (Aydogdu, 1982); 15.

Fagetum orientalis (Yaymtas, 1982); 16. Rhododendro ponticum-Fagetum orientalis (Ketenoglu, 1981); 17. Rhododendro ponticum-Fagetum
orientalis (Akman and Y urdakulol, 1980).

The distribution results of Shannon — Wiener diversity index are shown in Figure 8 with bar graphic. The
lowest value belongs to Fagus orientalis associations 6 and the highest are F. orientalis associations 2 and 5. According
to the cal culations between 2 and 5 quite high Shannon — Wiener diversity index values were obtained.
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Figure 8. Shannon diversity index values of the some F. orientalis associations

1. Cardamino bulbiferae-Fagetum orientalis (Yildirim and Kiling, 2011); 2. Carpino betuli-Fagetum orientalis (Yildirim and Kiling,
2011); 3. Pino sylvestri-Fagetum orientalis (Bingdl et al., 2007); 4. Rhododendro lutei-Fagetum orientalis (Bingdl et al., 2007); 5. Trachystemo
orientalis-Fagetum orientalis (Tiire et al., 2005); 6. Pino sylvestri- Fagetum orientalis (Tath et al., 2005); 7. Galio-Fagetum orientalis (Ozen and
Kiling, 2002); 8. Carpino betuli-Fagetum orientalis (Yarci, 2002); 9. Rhododendro ponticum-Fagetum orientalis (Yarci, 2000); 10. Piceo orientalis-
Fagetum orientalis (Terzioglu, 1998); 11. Carpino-Fagetum orientalis (Kutbay and Kiling, 1995); 12. Carpino-Fagetum orientalis (Ozen and Kiling,
1995); 13. Carpino betuli-Fagetum orientalis (Kiling and Karaer, 1995); 14. Rhododendro ponticum-Fagetum orientalis (Aydogdu, 1982); 15.

Fagetum orientalis (Yaymtas, 1982); 16. Rhododendro ponticum-Fagetum orientalis (Ketenoglu, 1981); 17. Rhododendro ponticum-Fagetum
orientalis (Akman and Y urdakulol, 1980).
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The distribution of associations numerically evaluated on the F. orientalis vegetation distributed in Turkey is
related to the climatic and geographic factors. Similar associations in the same climate zones have similar ordination
and cluster results. Besides, different associations with similar floristic composition and ecological conditions come
side by side in the DCA ordination diagram and in the branches of dendrogram. The associations with the same name
are seen far away to each other. It isresulted from the differences of local climate and floristic composition. The results
obtained from numerical methods proved that there is a need revison on the syntaxonomic of the F. orientalis
vegetation distributed in Turkey (Ketenoglu et al., 2010).

The diversity in F. orientalis association 6 is less than the others and it can be result from the destruction.
Besides, the diversity can be decreased because of Pinus sylvestrisL. which isa coniferous. This association (number 6)
isalso distributed at higher altitude (Bagnares et a., 2002).

Economically important trees in Turkey have historically been harvested to maximize wood production
without considering sustainability. As a result, almost half the Turkish forests now are considered degraded in terms of
wood production (Kaya and Raynal, 2001). Scientific and historical research indicates that 4.000 years ago the
Anatolian landscape was 60%-70% forest and 10%-15% steppe (Davis, 1965-1985; Davis, 1988). However, over-
grazing, over-cutting, fires, clearance for agriculture, wars and general misuse of the land have caused a decrease in
forest areato 26%, and an increase in steppe area to 24% (Mayer and Aksoy, 1986).

Inspite of over-grazing, over-cutting, fires, clearance for agriculture and all other anthropogenic impacts the
plant cover in the country still shows a rich composition (Zohary, 1973). According to the results of forest inventory
evaluations up to now, the forest area in Turkey increased 990 thousand ha in the last 30 years. Reasons for this
situation can be classified increasing the concious of people about protecting the forest ecosystems, effective
forestration in treasury land and other potential areas and forming natural succession in areas suitable for the
development of forest ecosystem (www.ogm.gov.tr). On the other hand in Turkey where there is an abundant variety in
terms of plants and one third of the plants are endemic, carrying out eclectic studies like this are extremely important
(Cansaran and Kaya, 2011).

It is clear that effective conservation management of Turkish forests is an urgent necessity, and much can be
transferred from experiences in different country. It is suggested that new approaches and practical applications are
needed. Forestry activities, such as silvicultural conversion, restoration and ‘ close-tonature’ silvicultural operations, can
be organized effectively if guided by ‘naturalness zone maps (Colak and Rotherham, 2006). The conservation of
species and habitats is complicated and involves several steps. Most conservation projects require baseline data that are
essential; thismay or may not be available or can be collected by local experts (Ghazanfar, 2008).

Asaresult of present study, Turkish forest lands are highly decreased compared to 4000 years ago. However,
in recent years the forest lands are increased. Especially the consciousness of the people and the protection measures
play an important role for the increasing of these lands. Also taking above-mentioned measures is quite important for
the future of the F. orientalis (eastern / oriental beech) forestsin Turkey is very important regarding to its economical
value and it forms 17.8% of Turkish forests and 40.8% of the Turkish broadleaved high forests with regard to covered
area (614.615 ha) (Anonymous, 1987).
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