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New Ascomycete (Geoglossum umbratile, Peziza lobulata) records for Turkey

Halil GUNGOR ™, Omer Faruk COLAK 2, Mehrican YARATANAKUL GUNGOR *, Mehmet Halil SOLAK 2

! Department of Biology, Faculty of Science, Mugla Sitk1 Kogman University, Kotekli, Mugla, Turkey
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Abstract
In this study, Geoglossum umbratile Sacc. and Peziza lobulata (Velen.) Svréek were reported for the first time
in Turkey. Their descriptions, morphological characteristics, and photographs are presented.

Key words: New records, Geoglossum, Peziza, Turkey

Tiirkiye icin yeni Askomiset kayitlar

Ozet
Caligmada Geoglossum umbratile Sacc. ve Peziza lobulata (Velen.) Svréek Tirkiye’den ilk defa
kaydedilmistir. Yeni taksonlarin tanimi, morfolojik 6zellikleri ve fotograflar: verilmistir.

Anahtar kelimeler: Yeni kayitlar, Geoglossum, Peziza, Tiirkiye
1. Introduction

Aydin and Mugla Provinces are located in south-west part of Turkey and both of them possess Mediterranean
climate. Pinus brutia Ten., P. pinea L., and Quercus L. spp. Olea L. spp. in particular are very common in the region.
Because of the suitable climate and the type of vegetation, Aydin and Mugla have a rich macromycota.

Turkey is a natural habitat for a number of fungus species because of the suitable climate and the type of
vegetation for fungal growth. It is known that studies about Turkish mycota are going on especially last 20 year (Uzun
et al., 2010; Akata et al., 2012; Solak et al., 2014a; Solak et al., 2014b). However, there is a lot of study can be
conducted on Turkey’s fungal biodiversity. Increasing studies on fungi will raise the number of new macrofungal
records simultaneously.

The aim of the present study was to add to the knowledge of Turkey’s mycota with the new macrofungal
records.

2. Materials and methods

In the present study, macrofungi samples were collected during routine field trips in different localities of
Aydin and Mugla Provinces in spring 2013. In field studies morphological and ecological characteristics of the
specimens were recorded and photographed. Microstructural data was obtained by light microscopy with using the
reagent as Melzer’s reagent. Microphotographs of samples were taken by Leica DFC 295. Samples were identified with
the help of Hansen and Knudsen (2000), Barseghyan and Wasser (2011), Ku€era and Lizon (2012).

The identified specimens are kept at the fungarium of Mugla Sitk1 Kogman University.

: Corresponding author / Haberlesmeden sorumlu yazar: Tel.: +902522111531; Fax.: +902522111531; E-mail: hgngrl@gmail.com
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3. Results

After laboratory studies Geoglossum umbratile and Peziza lobulata which is called as “Dil mantar1” and “Mor
disk mantarr” respectively were identified. These taxa are new records for Turkish mycota, in the light of the current
checklists (Solak at al., 2007; Sesli and Denchev, 2013) and latest literature on Turkish macrofungi (Dogan et al., 2012;
Gilingor et al., 2013).

3.1 Helotiales
3.1.1 Geoglossaceae Corda
3.1.1.1 Geoglossum umbratile Sacc. (Figure 1).

Fruitingbody, needle-like or tongue-like, head compressed, up to 6 cm high, black, not viscid. Stem slender,
cylindrical, squamulose to almost smooth. Asci, 8-spored, 150-175 x 18 um. Spores, 7 septat, 58-79 x 6.3-7.3 pm,
cylindrical to clavate, dark yellow to brown. Paraphyses confined to hymenium, curved, longer than the asci, not
agglutinated, light brown, in some of them apex slightly enlarged. On sandy or humus rich soils among grasses and
mosses, in forests, along roads and rivers (Hansen and Knudsen 2000; Barseghyan and Wasser 2011; Beug et al., 2014).

Aydm, Kogarli, Kogarli-Mersinbeleni way 22. km., on soil, in pine forest, 25.03.2013. N 37.661545, E
27.683952, 850 m, H 223.

Figure 1. Geoglossum umbratile. a. fruitingbody, b. ascus, c. ascospores d. paraphyses

3.2 Pezizales
3.2.1 Pezizaceae Dumort.
3.2.1.1 Peziza lobulata (Velen.) Svréek (Figure 2).

Fruitingbody, disc to cup-shaped, 0.5-1cm in diameter. Hymenium smooth, deep violet or brown violet. Outer
part of the surface bluish grey to white. Asci cylindrical, 215-280 x 12-13 pm, 8-spored, reacting positively with
Melzer’s reagent, turned blue at the apex. Spores ellipsoidal, uniseriate, hyaline, 14.4-16.5 x 7-9 um, most of them
without guttules, smooth. Paraphyses curved, somewhat enlarged toward the apex, with violaceous brown contents.
Grows on burnt ground, in pine forest, spring (Hansen and Knudsen 2000; Kuc¢era and Lizon 2012; Medardi 2012).

Mugla, Fethiye, Fethiye-Babadag way 10. km., in pine forest, 29.03.2013. H 226.

4, Conclusions

The genus Geoglossum Pers. is easily recognized with clavate, black or dark brown fruiting bodies with a wide
compressed head in the field. Also spores are very distinctive with their hyalin to dark brown, septate or not, clavate,
cylindrical, or subfusoid shapes (Hansen and Knudsen, 2000). In Turkey there is only one species; G. lineare Hakelier
reported by Giingor at al., (2013). This is the second record for genus Geoglossum from Turkey.

The genus Peziza Dill. ex Fr. is the largest genus within Pezizales (Pezizomycetes, Ascomycota), with
approximately 100 currently accepted species. It is one of the interesting genus of the family Pezizaceae. The genus
Peziza includes taxa that produce epigeous, sessile or stipitate, cup-shaped, cupulate, turbinate, pulvinate or sparassoid
apothecia. The apothecia range in size from a few millimeters to more than 10 centimeters in diameter, and are often
fleshy, soft and brittle. Most taxa are separated from each other mainly on the basis of their microstructural and
biochemical characters such as spore shape, color, ornamentation, and guttulation; amyloid reaction of the ascus;
pigmentation of the paraphyses and excipulum structure (Barseghyan and Wasser, 2011). According to the present
checklists (Solak et al., 2007; Sesli and Denchev, 2013) and the recent data on Turkish macromycota there are twenty

Halil GUNGOR et al., New Ascomycete (Geoglossum umbratile, Peziza lobulata) records for Turkey
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five species of the genus Peziza found in Turkey (Akata and Yaprak, 2013). With P. lobulata the number of the
members of genus reached twenty six species in Turkey.

20 pm

Figure 2. Peziza lobulata. a. i‘ruitingbody, b. ascus c. ascospores
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Thirty new records for Turkish freshwater algal flora from Danamandira Ponds (Silivri, Istanbul) and North
Mollakdy Lake (Sakarya)
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Abstract

Thirty new records for the freshwater algal flora of Turkey were determined in studies conducted from August
2012 to June 2013 in Danamandira Ponds, Silivri, Istanbul and from July 2012 to June 2013 in North Mollakdy Lake,
Sakarya, Turkey. Among these new records, 13 were Chlorophyta, 2 were Charophyta, 5 were Euglenophyta, 3 were
Cryptophyta, 2 were Cyanobacteria, 3 were Dinophyta, and 2 were Ochrophyta.

Key words: Danamandira Ponds, North Mollakdy Lake, New record, Algae, Turkey

*

Danamandira Géletleri’nden (Silivri, Istanbul) ve Kuzey Mollakéy Gélii’nden (Sakarya) Tiirkiye tath su alg
florasi icin otuz yeni kayit

Ozet

Danamandira Goletleri'nde (Silivri, Istanbul) ve Kuzey Mollakdy Gélii'nde (Sakarya) Temmuz 2012 ve
Haziran 2013 tarihleri arasinda yapilan ¢aligmada Tiirkiye tatli su alg florasi i¢in 30 yeni kayit teshis edilmistir. Tespit
edilen taksonlarin 13 tanesi Chlorophyta, 2 tanesi Charophyta, 5 tanesi Euglenophyta, 3 tanesi Cryptophyta, 2 tanesi
Cyanobacteria, 3 tanesi Dinophyta ve 2 tanesi Ochrophyta gruplarina aittir.

Anahtar kelimeler: Danamandira Géletleri, Kuzey Mollakdy Golii, Yeni Kayit, Alg, Tiirkiye
1. Introduction

Formerly, check-lists were published about the freshwater algal flora of Turkey at different times (Goniilol et
al., 1996; Aysel, 2005; Sahin, 2002, 2005). However, fresh water algal researches have been progressing rapidly in
Turkey (Marashoglu et al., 2011; Yerli et al., 2012; Atict and Alas, 2012) and new records were given for the algal flora
in various dates (Atici, 2002; Baykal et al., 2009, Sevindik et. al., 2010; Sevindik et al., 2011; Baykal et al., 2012). In
addition to these, 1 review was performed about the investigations on diatoms in Turkish inland waters (Solak et al.,
2012). With new records, contributions to the algal flora are increasing with each passing day. However, there are many
wetlands which should be studied. For this reason, the total list of the algal flora of Turkey has not yet been completed.
It is obvious that with new researches, total number of algal taxa will increase in the future. The aim of this study was to
contribute algal flora of Turkey with determined new records.

2. Materials and methods
2.1. Study Areas
2.1.1. Danamandira ponds
Danamandira ponds (DP) are located Turkey's northwest, in Silivri peninsula, 27 km from the shore of
Marmara, 20 km from the shore of Black Sea. In this area, there are two ponds which are called as big (DP 1) and little

: Corresponding author / Haberlesmeden sorumlu yazar: Tel.: +902642955536 ; Fax.: 902642955950; E-mail: htunca@sakarya.edu.tr
© 2008 All rights reserved / Tiim haklar1 saklidir BioDiCon. 416-1014


http://www.biodicon.com/

Biological Diversity and Conservation — 8 / 2 (2015) 5

ponds (DP 2). Big DP (41°17'53"N and 28°13'9"E ) lie at 187 m above the sea level and has a surface area of 0.295 km?,
drainage area of 0.656 km?, length of 1033 m and a maximum depth of 1.3 m. Little DP (41018'39"N and 28012'46"E)
lie at 204 m above the sea level and has a surface area of 0.185 km?, drainage area of 0.699 km?, length of 850 m and a
maximum depth of 1 m. These ponds are fed by Siipiirgetarla stream. Dense macrophyte (Phragmites sp.) development
was seen on the coasts of ponds. 5 stations were chosen in the ponds. First 4 were selected in big ponds while other one
in little pond (Figure 1).

59 +

Figure 1. The map of the Danamandira ponds and the location of sampling stations

2.1.2. North Mollakoy Lake: Mollakoy Lakes (40° 41° N, 30° 24°E) lie 40 m above the sea level and are
located on the east bank of lower Sakarya River and consist of 9 small lakes. This study was carried out in North
Mollakdy Lake (NML) which has a length of 2.1 km and a surface area of 2.8 km?. It contains 4 small lakes connected
to each other with small channels. 4 stations were chosen, considering the partitioned morphology of the lake. The first
and second stations have a minimum depth of 1 m and maximum depth of 3 m. The third station was chosen at the
middle part and water level range is between 2 to 5 m. The fourth station was selected at the deepest part and water
level range is between 8 to 15 m (Figure 2).

Figure 2. The map of the North Mollakoy Lake and the location of sampling stations

2.2. Sampling and Identification

The samples were taken from five stations of DP and four stations of NML from 10 cm below the surface of
the pelagic zone, between August 2012 to June 2013 and July 2012 to June 2013, respectively. In the field, samples
were placed in dark bottles. In the laboratory, the samples were first agitated, then poured into 50 mL graduated
cylinders and were allowed to settle for 24 hours. At the end of the settling period, 45 mL of water was aspirated from
each graduated cylinder and the remaining 5 mL of water was poured into a small glass vial for microscopic analysis

Hatice TUNCAet al., Thirty new records for Turkish freshwater algal flora from Danamandira Ponds (Silivri, Istanbul) and North Mollakéy Lake
(Sakarya)
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(Utermohl, 1958). Identification of samples was performed on a compound microscope, equipped with water immersion
lenses and a phase contrast attachment. Algal species were identified according to Huber—Pestalozzi (1962, 1969, 1974,
1976, 1983); John et al. (2003); Philipose (1967); Komarek and Anagnostidis (1999, 2008); Coesel and Meesters
(2007); Peerapornpisal (2005). Taxa were photographed with a camera attached to an Olympus BX 51 microscope.

Station 1 Station 2 Station 3 Station 4

Identified taxa were checked with the checklist of Goniilol et al. (1996); Aysel (2005) and Sahin (2002, 2005),
determined as new taxa for Turkish algal flora. Taxonomy of algae was controlled for current accepted status of the
species from http://www.algaebase.org (Guiry and Guiry, 2015) and http://www.turkiyealgleri. org (Goniilol, 2015)
web sites.

2.3. Environmental Variables

Specific conductance, total dissolved solid, pH, dissolved oxygen; salinity and water temperature were
measured from 10 cm below the surface using a YSI ProPlus water quality instrument. Water transparency was
measured on each sampling date using a Secchi disk. Concentrations of nitrate-nitrogen, nitrite-nitrogen, total
phosphorus, orthophosphate and sulfate were determined spectrophotometrically with Shimadzu UV mini — 1240
according to Strickland and Parsons (1972) and Technicon Industrial Methods (1977 a, b). Chlorophyll-a was
determined via extraction with 90% methanol spectrophotometrically (Youngman, 1978). Chemical oxygen demand

(COD) and biological oxygen demand (BOD) were determined according to APHA (1995).

3. Results

Environmental variables of DP and NML waters are given in Tablo 1 and Table 2. COD and BOD values were

measured only in DP.

Variable Station 1 Station 2 Station 3 Station 4 Station 5
(MeanzSD) (Mean%SD) (Mean£SD) (Mean+SD) (Mean+SD)
Temperature (°C) 16.3+4.51 17.6+£3.21 17.2+4 18.1+3.71 18.3+3.31
Specific conductance (uSem™) 164.75+£5.21 160.75+6.31 163.65+4.51 139.75+61 110.75+5.51
Dissolved oxygen (mgL™) 7.65+£0.21 7.56+0.96 7.4+0.21 11.13+1.71 13.03+2.07
Total dissolved solid (mgL™) 105.63+9.41 101.446.71 102.14+4.51 86.13+2.31 64.03+4.51
pH 7.77+0.68 7.74+0.24 7.76+£0.13 9.94+0.08 7.71£1.86
Secchi Disk Depth (cm) 62.50+3.59 50+5.51 80+9.51 42.50+6.51 32.50+8
Orthophosphate (mgL™) 0.0046+0.002  0.0041+0.0015 0.0027+0.001 0.008+0.006 0.007+0.006
Total phosphorus (mgL™) 0.005+0.002 0.0046+0.002 0.0051+£0.0015  0.01+0.005 0.014+0.007
Nitrate-nitrogen (mgL™) 0.086+0.091 0.102+0.031 0.079+0.05 0.147+0.03 0.033+0.02
Nitrite-nitrogen (mgL™) 0.0021+£0.001  0.0017+0.001 0.0016+0.001 0.0041+0.003 0.0037+0.004
Sulphate (mgL™) 16.07+0.52 14.72+4.71 13.21+4.59 22.02+4.29 23.5+5.51
Chlorophyll-a (ngL™h) 8.51+0.71 8.11£1.51 8.30+0.41 12.11£1.39 14.11+0.69
Salinity (ppt) 0.075+0.02 0.07+0.014 0.07+0.014 0.06+0.01 0.045+0.02
Chemical oxygen demand (mgL™?)  151.50+12.50  152.50+11.60 152.50+11.60 162.50+9.40 212.51+8.30
Biological oxygen demand (mgL™) 49+12.71 50+14.0 50+14.0 55+7.01 69+12.70

Table 1. The mean and standard deviation (SD) of environmental variables measured at the sampling sites of the

Danamandira Ponds water during study period.
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Variable Mean+SD Mean+SD Mean+SD Mean+SD
Temperature (°C) 19.37+£8.32 18.04+8.09 19.21+£8.20 19.41+£8.49
Specific conductance (uSem™) 763.66+124.51 773.75+143.54 763.6+99.77 724.5+£105.29
Dissolved oxygen (mgL™) 11.88+4.35 9.8242.26 10.75+4.06 11.33£5.41

Total dissolved solid (mgL™?)

567.51+£51.19

pH 8.64+0.23
Secchi Disk Depth (cm) 106.66+26.31
Orthophosphate (mgL™) 0.012+0.01
Total phosphorus (mgL™) 0.015+0.01
Nitrate-nitrogen (mgL™) 1.69+1.61

Nitrite-nitrogen (mgL™)
Sulphate (mgL™)
Chlorophyll-a (ugL™)

Salinity (ppt)

0.0046+0.004
128.11£55.62
8.49+4.47

0.39+0.11

593.11£104.52

551.81+48.09

528.87+33.14

8.58+0.22 8.67+0.22 8.69+0.28
96.66+26.31 112.51+£47.69 133.31+£60.95
0.013+0.01 0.012+0.01 0.021+0.01
0.016+0.008 0.014+0.01 0.025+0.008
2.21+2.11 1.36+0.93 1.63£1.51
0.0059+0.001 0.0041+0.003 0.0041+0.003
171.89+85.22 167.67+62.33 139.25+86.22
5.51+4.45 6.88+5.29 7.86+4.45
0.42+0.034 0.42+0.041 0.41+0.028

Table 2. The mean and standard deviation (SD) of environmental variables measured at the sampling sites of the North

Mollakoy Lake water during study period.

A total number of new records for freshwater algal flora of Turkey are 30; Chlorophyta 13, Charophyta 2, Euglenophyta
5, Cryptophyta 3, Cyanobacteria 2, Dinophyta 3, and Ochrophyta 2 taxa are listed below.

Division: Chlorophyta

Class: Chlorophyceae

Order: Sphaeropleales

Family: Scenedesmaceae

Genus: Desmodesmus (Chodat) An, Friedl, Hegewald, 1999
D. dispar (Brebisson) Hegawald, 2000 (Figure 3a)

Basionym: Scenedesmus dispar Brebisson, 1868

Synonym: S. dispar Brebisson, 1868

(Huber-Pestalozzi, 1983; John et al 2003)

Coenobia of 4 slightly alternately arranged and tightly packed
cells, cells 17 um long, 5 um wide, elongate-ovoid, tapering
to rounded or polygonal apices bearing 2 short spines, with
spines arising laterally on apices and diagonally opposite on
adjacent cells and lying almost perpendicular to long axis of
coenobia, spines on adjacent cells often facing in opposite
direction. Found at St 4 of DP.

Genus: Pectinodesmus Hegewald, Wolf, Keller, Friedl and
Krienitz, 2010

P. regularis (Svirenko) Hegewald, Wolf, Keller, Friedl and
Krienitz, 2010 (Figure 3b)

Basionym: Scenedesmus regularis Svirenko, 1924

Synonym: S. regularis Svirenko, 1924

(Huber-Pestalozzi, 1983)

Cells asymmetric, thin, fusiform, includes finger-like spines
and terminate conical. The outer ends of the inner cells more
curved at the ends. Cells 14 um long, 4 pm wide. Found at St
1, St 2, St 3, St 4 of NML.

Family: Selenastraceae

Genus: Quadrigula Printz, 1916

Q. closterioides (Bohlin) Printz, 1916 (Figure 3c)
Basionym: Nephrocytium closterioides Bohlin, 1897

Synonyms: N. closterioides Bohlin, 1897; Ankistrodesmus
closterioides (Bohlin) Printz, 1914

(Huber-Pestalozzi, 1983;John et al 2003)

Coenobia 4 celled, cells in groups of 4 with their long axes,
lying paralel to one another. Cells cylindrically spindle-
shaped, slightly curved, narrowing abruptly to short and blunt
apices. Chloroplasts are small. Cells 20 pm long, 4 um wide.
Found at St 1, St 2, St 3 of DP.

Family: Characiaceae

Genus: Characium Kiitzing,1849

C. conicum Korshikov, 1953 (Figure 3d)

(Huber-Pestalozzi, 1983)

Cells typically oval, 13 um long, 7 um wide. Basal portion
large and round, upper part conical, cell wall thin, pyrenoid
close to the nucleus. Found at St 2, St 3, St 4 of NML.

Family: Hydrodictyaceae
Genus: Tetraedron Kiitzing, 1845

T. proteiforme (Turner) Brunnthaler, 1915 (Figure 3e)
Basionym: Polyedrium proteiforme Turner, 1892

Synonym: P. proteiforme Turner, 1893

(Philipose, 1967)

Cells 3 cornered, angles drawn out and ending in a long
spine; in side view more or less acicular. Three-angled cells
30 pm in diameter with spines. Found at St 1, St 2, St 3, St 4
of DP.

Order: Chlamydomonadales

Family: Chlamydomonadaceae

Genus: Chlamydomonas Ehrenberg, 1833

C. lunata Pascher and Jahoda, 1958 (Figure 3f)
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(Huber-Pestalozzi, 1974)

Cells long elliptical-oval, slightly curved, 14 um long, 9 pm
wide. Membrane thickened in the papilla. Nucleus at anterior.
Found at St 1, St 3 of NML.

C. heterogama Gerloff, 1940 (Figure 3g)

(Huber-Pestalozzi, 1974)

Cells ellipsoidal, 20 um long, 17 um wide. Chloroplast cup-
shaped, large. Papilla present, broad with flattened apex; a
pyrenoid anterio-posteriorly depressed, at posterior half of
the cell body; nucleus at anterior. Found at St 4 of NML.

C. muriella Lund, 1947 (Figure 3h)

(Huber-Pestalozzi, 1974;John et al 2003)

Cells oval, 12 um long, 10 um wide. Papilla not recognizable.
Chloroplast cup-shaped, pyrenoid located at posterior half of
the cell body. Found at St 2 of NML.

C. praecox Pascher, 1943 (Figure 3i)

(Huber-Pestalozzi, 1974)

Cells spherical, 19 pm in diameter. Membrane rigorous,
sometimes slightly yellowish green. Pyrenoid irregular.
Stigma irregular and located at the front end of chloroplast.
Chloroplast rough and pot-shaped. Found at St 4 of NML.

C. proboscigera Korshikov, 1927 (Figure 4a)

Synonyms: C. subglobosa Pringsheim, 1930; C. sphaeroides
Gerloff, 1940; C. iyengarii Mitra, 1950

(Huber-Pestalozzi, 1974; John 2003)

Cells ellipsoidal, 20 pm long, 18 um wide. Membrane fragile,
conical papilla present, chloroplast cup-shaped, pyrenoid
located at posterior half of the cell body, stigma elliptical,
anterior. Found at St 3 of NML.

C.proboscigera var. conferta (Korshikov) Ettl, 1965 (Figure
4b)

Basionym: C. conferta Korshikov

Synonym: C. conferta Korshikov

(Huber-Pestalozzi, 1974; Jonh et al 2003)

Cells spherical, 14 ym in diameter. Chloroplast cup-shaped,
pyrenoid located at the centre of the cell body. Two
contractile vacuole located at anterior. Found at St 1, St 2, St
3, St 4 of NML.

Genus: Vitreochlamys Batko, 1970

V. fluviatilis (Stein) Batko, 1970 (Figure 4c)

Basionym: Chlamydococcus fluviatilis Stein, 1878
Synonyms: C. fluviatilis Stein, 1878; Sphaerellopsis
crassicauda Korshikov, 1925

(Huber-Pestalozzi, 1974)

Cells ellipsoidal, 16 pum long, 11 pm wide, about 1.5 times as
long as wide, envelope broad, about half width of protoplast,
hyaline; protoplast usually pear-shaped; chloroplast cup-
shaped, with basal pyrenoid and apical eyespot. Found at St
2, St 3, St 4 of NML.

Class: Trebouxiophyceae
Order: Chlorellales

Family: Chlorellaceae

Genus: Closteriopsis Lemmermann,1899

C. longissima var. tropica West and G.S.West, 1905 (Figure
4d)

(Huber-Pestalozzi, 1983;John et al 2003)

Thalli unicellular, not embedded in mucilage envelope. Cells
fusiform, straight, 180 pm long, 4 um wide, slightly rounded
at both ends. Sequential band-shaped chloroplast occurs as
straight. Found at St 3 of NML.

Division: Charophyta

Class: Conjugatophyceae

Order: Desmidiales

Family: Desmidiaceae

Genus: Octacanthium (Hansgirg) Compére, 1996

O. bifidum (Brébisson) Compére, 1996 (Figure 4¢)

Basionym: Arthrodesmus bifidus Brébisson 1856

Synonyms: A. bifidus Brébisson 1856; Xanthidium bifidum
(Brébisson) Deflandre 1929

(John et al., 2003)

Cells 12 pum long, 10 pm wide. Isthmus 4 pm wide. Apices
slightly concave and angles of semicells diverging upwards,
with each lateral angle widely emarginate and bifid. Found at
St1,St2,St3, St4of DP.

Genus: Cosmarium Corda ex Ralfs, 1848

C. polygonatum Halasz, 1940 (Figure 4f)

(Coesel and Meesters, 2007)

Cells are very small, 13 um long, 11 pm wide, isthmus 7 pm
wide. Sinus moderately deep, narrow, linear; semicells
subkidney shaped with flat base; lateral margins convex.
Found at St 1, St 2, St 3, St 4 of NML.

Division: Euglenophyta

Class: Euglenophyceae

Order: Euglenales

Family: Euglenaceae

Genus: Trachelomonas Ehrenberg, 1835

T. oblonga var. angusta Huber-Pestalozzi, 1955 (Figure 49)
(Huber-Pestalozzi, 1969)

Lorica 14 pm long, 7 pm wide, narrowly ovoid. Wall smooth
and yellow in color, porus with circular thickening. Found at
St 1 of DP.

T. vas Deflandre, 1927 (Figure 4h)

(Huber-Pestalozzi, 1969)

Lorica 26 pum long, 15 um wide; ovoid, anterior end with a
cylindrical collar (3 x 3 pm). Wall smooth, dark brown.
Found at St 5 of DP.

T. volzii Lemmermann var. cylindracea Playfair, 1915
(Figure 4i)

Synonyms: T. paludosa Skvortzov, 1927

(Huber-Pestalozzi, 1969)

Lorica 35 um long, 15 um wide; cylindrical, anterior end
with a cylindrical collar (5 x 3 pum). Wall smooth. Found at
St 2, St 3 of DP.

Genus: Euglena Ehrenberg, 1830

E. rubra Hardy, 1911 (Figure 5a)
(Huber-Pestalozzi, 1969; John et al 2003)
Lorica 85 pum long, 27 pm wide; cylindrical. Posterior end
rapidly tapering to a conical pointed cauda (10 x 5 pm).
Nucleus posterior; paramylum bodies ovoid. Found at St 5 of
DP.
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Figure 3. a. Desmodesmus dispar, b. Pectinodesmus regularis, ¢. Quadrigula closterioides, d. Characium conicum, e.
Tetraedron proteiforme, f. Chlamydomonas lunata, g. Chlamydomonas heterogama, h. Chlamydomonas muriella, i.
Chlamydomonas praecox (Scale 10 pum)
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Flgure 4. a. Chlamydomona proboscigera, b. Chlamydomonas probosugera var. conferta, c. Vitreochlamys fluviatilis, d.
Closteriopsis longissima var. tropica, e. Octacanthium bifidum, f. Cosmarium polygonatum, g. Trachelomonas oblonga var. angutsa,
h. Trachelomonas vas, i. Trachelomonas volzii var. cylindracea (Scale 10 pum)

Family: Phacaceae Genus: Cryptomonas Ehrenberg, 1831

Genus: Phacus Dujardin, 1841 C. parapyrenoidifera Skuja (Figure 5c)

P. vigueri Allorge and Lefevre, 1925 (Figure 5b) (Huber-Pestalozzi, 1976)

(Huber-Pestalozzi, 1969) Cells 17 um long, 8 um wide; thick, often with a moderate
Cells broadly ovate, thick cross section, biconvex, 24 pm degree of lateral compression, anterior end with a slight,
long, 20 um wide; posterior spine very short and wide; acute, dorsal protuberance and 2 refringent bodies, posterior
periplast with longitudinal line; has 2 large paramylon. Found end rounded; flagella equal, as long as the cell, chloroplasts 2
at St 3 of NML. per cell, olive green in color. Found at St 1, St 2, St 3 of DP.
Division: Cryptophyta Order: Pyrenomonadales

Class: Cryptophyceae Family: Chroomonadaceae

Order: Cryptomonadales Genus: Chroomonas Hansgirg, 1885

Family: Cryptomonadaceae C. pochmannii Huber-Pestalozzi, 1950 (Figure 5d)

Hatice TUNCAet al., Thirty new records for Turkish freshwater algal flora from Danamandira Ponds (Silivri, Istanbul) and North Mollakdy Lake
(Sakarya)


http://www.algaebase.org/browse/taxonomy/?id=7051
http://www.algaebase.org/browse/taxonomy/?id=7051
http://www.algaebase.org/browse/taxonomy/?id=6385
http://www.algaebase.org/browse/taxonomy/?id=6961
http://www.algaebase.org/browse/taxonomy/?id=90830
http://www.algaebase.org/browse/taxonomy/?id=98448
http://www.algaebase.org/browse/taxonomy/?id=77538
http://www.algaebase.org/browse/taxonomy/?id=4341
http://www.algaebase.org/browse/taxonomy/?id=4503
http://www.algaebase.org/browse/taxonomy/?id=4929
http://www.algaebase.org/browse/taxonomy/?id=6828
http://www.algaebase.org/browse/taxonomy/?id=6828

(Huber-Pestalozzi, 1976)

Cells 13 pum long, 10 pm wide, oval, anterior end curved and
wide, posterior end rounded. Contractile vacuole anterior,
pyrenoid thick, located below the center of the cell, nucleous
posterior. Found at St 1, St 4 of NML.

Genus: Komma Hill,1991

K. caudata (Geitler) Hill 1991 (Figure 5 €)

Basionym: Chroomonas caudata Geitler, 1924

Synonyms: C. caudata Geitler, 1924; C. acuta Utermohl,
1925

(Huber-Pestalozzi, 1976;John 2003)

Cells 11 pm long, 3.5 pm wide, anterior end rounded and
acute, posterior end forming a ventrally bent tail. Flagella
slightly uniequal, the longer one roughly as long as cell.

e
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Pyrenoid in a dorsal position, roughly mid-way between
centre and anterior end, nucleous posterior. Found at St 2 of
NML.

Division: Cyanobacteria

Class: Cyanophyceae

Order: Synechococcophycideae

Family: Merismopediaceae

Genus: Merismopedia Meyen, 1839 (Figure 5 f)

M. warmingiana Lagerheim, 1883

(Komarek and Anagnostidis, 1999)

Colonies small, regular, flat, in 12 wm dimensions, with more
or less densely arranged (16 cells). Grouped in tetrads within
colony. Cell spherical, pale blue-green, 1 pm in diameter.
Found at St 1, St 2, St 3, St 4, St 5 of DP.

h

Figure 5 . a. Euglena rubra, b. Phacus vigueri, c. Cryptomonas parapyrenoidifera, d. Chroomonas pochmannii, e. Komma caudata,
f. Merismopedia warmingiana, g. Komvophoron crassum, h. Tovellia coronata (Scale 10 pm)
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Order: Oscillatoriales

Family: Borziaceae

Genus: Komvophoron Anagnostidis and Komarek, 1988

K. crassum (Vozzhennikova) Anagnostidis and Komarek,
1988 (Figure 5g)

Basionym: Pseudanabaena crassa VVozzhennikova, 1953
Synonym: P. crassa Vozzhennikova, 1953

(Komarek and Anagnostidis, 2008)

The trichomes short, generally 20 to 30 celled rarely with
more cells. Slightly curved, distinctly constricted at the thick,
hyaline cross-walls. Apical cells rounded. Cells short-
cylindrical, 5 um long, 4 um wide. Found at St 1 of NML.

Division: Dinophyta

Class: Dinophyceae

Order: Gymnodiniales

Family: Tovelliaceae

Genus: Tovellia Moestrup, Lindberg and Daugbjerg, 2005

T. coronata (Woloszynska) Moestrup, Lindberg and
Daughjerg, 2005 (Figure 5h)

Basionym: Gymnodinium coronatum Woloszynska, 1917
Synonyms: G. coronatum Woloszynska, 1917; Woloszynskia
coronata (Woloszynska) Thompson, 1951

(Huber-Pestalozzi, 1976)

Cells spherical, behind and front sides equal, 28 um long, 26
um wide. Small, hexagonal plates thin and perpendicular.
Epivalva and hipovalva rounded, separated by a shallow,
smooth cingulum. Sulcus not reaching antapex of hypotheca.
Found at St 1, St 2, St 3, St 4 of NML.

Order: Peridiniales

Family: Peridiniaceae

Genus: Peridinium Ehrenberg, 1830

P. lomnickii var. splendidum Woloszynska, 1916 (Figure 6a)
(Huber-Pestalozzi, 1976)

Cells ovate, slightly dorsiventrally flattened, 38 um long, 30
um wide. Epivalva conical, slightly longer than rounded
hypotheca, separated by a wide, shallow, smooth cingulum
ofset by up to one-half cingulum width. Sulcus hardly
penetrates epitheca and not reaching antapex of hypotheca.
Cell wall densely covered with spines on the apical plate.
Found at St 1, St 2, St 3, St 4 of NML.

4. Conclusions

Order: Thoracosphaerales

Family: Glenodiniaceae

Genus: Peridiniopsis Lemmermann, 1904

P. elpatiewskyi (Ostenfeld) Bourrelly, 1968 (Figure 6b)
Basionym: Peridinium umbonatum var. elpatiewskyi
Ostenfeld 1907

Synonyms: P. umbonatum var. elpatiewskyi Ostenfeld, 1907;
Peridinium elpatiewskyi (Ostenfeld) Lemmermann, 1910;
Glenodinium elpatiewskyii (Ostenfeld) Schiller, 1937; P.
marchicum var. simplex Woloszynska, 1916; P. elpatiewskyi
var. pseudopenardii Lindemann, 1918; P. pygmaeum
Lindemann, 1920; P. pygmaeum f. brigantinum Lindemann,
1923; G. pygmaeum _(Lindemann) Schiller, 1937;
Peridiniopsis pygmaeum (Lindemann) Bourrelly, 1968
(Huber-Pestalozzi, 1976)

Cells are oval and dorsiventrally flattened, 32 um long, 26
um wide. Apex available. Epivalva expanded to the back,
wider than hipovalva. Sulcus wide and not reaching antapex
of hypotheca. Found at St 2, St 3, St 4 of NML.

Division: Ochrophyta

Class: Xanthophyceae

Order: Mischococcales

Family: Ophiocytiaceae

Genus: Ophiocytium Négeli, 1849

O. bicuspidatum (Borge) Lemmermann, 1899 (Figure 6c)
Basionym: O. majus var. bicuspidatum Borge

Synonym: O. majus var. bicuspidatum Borge
(Huber-Pestalozzi, 1962;John et al 2003)

Robust free-floating cells, cylindrical, arcuate, twisted, 35 um
long, 6 um wide, with a 5 pm long spine at each end. Found
at St 3 of NML.

Family: Pleurochloridaceae

Genus: Isthmochloron Skuja, 1948

I. lobulatum (Nédgeli) Skuja, 1948 (Figure 6d-e)

Basionym: Polyedrium lobulatum Nageli, 1849

Synonym: P. lobulatum Négeli, 1849

(Peerapornpisal, 2005;John et al 2003)

Cells solitary, deeply lobed so as to appear quadraradiate,
with all four arms in one plane. Plastids range from a few to
many, without pyrenoids. Cells 22 pm long. Found at St 3 of
NML and St 1, St 2 of DP.

DP and NML are eutrophic systems with annual mean chlorophyll concentrations of 8.3 ugL and 7.19 ugL™?, total

phosphorus concentrations of 0.008 mgL* and 0.012 mgL-*, Secchi disk depths of 65 cm and 112 cm, respectively (Carlson,
1977; Karadzi'c et al., 2010). Low water level, dense macrophyte vegetation and high organic matter concentrations, due to
the high biological activity in water (Oztiirk and Akkdz, 2014), of DP show that this area changes gradually from pond to
swamp. A total of 30 taxa belonging to 23 genera are new records for Turkish freshwater algae in the divisions of
Chlorophyta, Charophyta, Euglenophyta Cryptophyta, Cyanobacteria, Dinophyta, and Ochrophyta. The division Chlorophyta
contains the highest records with 13 taxa. These taxa are dispersed into genus Chlamydomonas (7), Vitreochlamys,
Desmodesmus, Pectinodesmus, Quadrigula, Characium, Tetraedron, Closteriopsis which are widespread worldwide (John et
al., 2003; Wehr and Sheath, 2003). It is reported that the species belonging to these genera are cosmopolitan in lakes, ponds,
reservoirs, and stagnant and slow flowing running waters in Turkey (Gonulol et al., 1996; Aysel, 2005; Celekli et al., 20073,
2007b; Celik and Ongun, 2008; Sevindik, 2010; Sevindik and Celik, 2012). All new records of genus Chlamydomonas were
found in NML. Chlamydomonas species are abundant in small, very or extremely nutrient rich waters, particularly in the
spring and early summer (John et al., 2003). D. dispar are reported as planktonic and periphytic. It is cosmopolite and widely
distributed in Europe; also found in Brazil and Singapore (Huber-Pestalozzi, 1983; Guiry and Guiry, 2015). P. regularis is
known as planktonic in lakes and ponds with increasing salinity and reported in France, Chad, Cuba, Ukraine, Hungary and
Brazil (Huber-Pestalozzi, 1983; Guiry and Guiry, 2015). This species was found in NML where salinity levels were high
(around 0.41 ppt). Q. closterioides is known as planktonic and periphytic and found in swamps and peat swamps of Europe
and America (Arkansas, Argentina, Brazil and Cuba) (Huber-Pestalozzi, 1983; Guiry and Guiry, 2015). This species was
found in DP. C. conicum is found as periphytic on the microscopic particles in this study. This genus is known as periphytic
on algae, aquatic macrophytes, animals and sometimes on other surfaces (John et al., 2003) and reported in Ukraine and
Sweden (Huber-Pestalozzi, 1983). T. proteiforme is found in stagnant waters and reported in India, Burma, Japan and
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Sweden (Philipose, 1967), while, C. longissima var. tropica is planktonic in lakes and small ponds, probably cosmopolitan or
very dispersed (Huber-Pestalozzi, 1983).

The genus Octacanthium and its species O. bifidum are both reported as a new record for the first time for Algal
Flora of Turkey. O. bifidum is reported as most frequent in small pools and bogs in Scotland and Ireland and in similar
habitats in England (John et al., 2003). It is known that members of Desmidales are common in eutrophic and mesotrophic
alkaline lakes in Turkey (Gonulol and Comak, 1993).

e

Figure 6. a. Peridinium lomnickii var. splendidum, b. Peridiniopsis elpatiewskyi, c. Ophiocytium bicuspidatum, d.

Isthmochloron lobulatum, (at DP), e. Isthmochloron lobulatum (at NML) (Scale 10 um)

The division Euglenophyta contains five new records in the genus of Trachelomonas, Euglena and Phacus; and 4 species
of them were found in DP where organic matter content is high. Euglena, Phacus and Trachelomonas mostly occur in stil waters of

Hatice TUNCAet al., Thirty new records for Turkish freshwater algal flora from Danamandira Ponds (Silivri, Istanbul) and North Mollakéy
Lake (Sakarya)
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puddles, ponds, swamps, ditches and lakes, especially in waters with high levels of organic nutrients (Prescott, 1962; Say and
Whitton 1980; John et al., 2003). T. vas distributed in Europe and Africa while, T. volzii var. cylindracea is reported in Europe, Asia
and Australia and, T. oblonga var. angusta in swamps of Switzerland and South America (Huber-Pestalozzi, 1969). Trachelomonas
species are found widespread in both shallow lakes and reservoirs of Turkey (Gonulol et al., 1996; Aysel, 2005; Ersanli et al., 2006;
Soylu et al., 2007; Celekli et al., 2007a, 2007b).

M. warmingiana is reported as planktonic in eutrophic water bodies of Europe and Australia; and not commonly distributed
(Komarek and Anagnostidis, 1999; Guiry and Guiry, 2015). K. crassum was described firstly in mountain creeks of Tajikistan and
also reported from Carpathian region, Romenia and Queensland (Australia) (Komarek and Anagnostidis, 2008; Guiry and Guiry,
2015).

P. elpatiewskyi is planktonic in lakes of Europe, Asia, Australia and New Zealand, preferred alkaline waters and pH 7.5-7.8
(Huber-Pestalozzi, 1976; Guiry and Guiry, 2015). Few Peridiniopsis species is reported in Turkey (Ersanli and Gonulol, 2003;
Celekli et al., 2007a, 2007b). P. lomnickii var. splendidum dispersed in ponds of Europe and maximum abundance was observed in
winter (Huber-Pestalozzi, 1976). This species was found abundantly in winter plankton of NML. T. coronata distributed in Europe
and is founded in mud ponds, swamps, and rarely in ponds (Huber-Pestalozzi, 1976; Guiry and Guiry, 2015).

Members of Cryptophyta occur in very different kinds of freshwater environments, some are favored by waters rich in
organic substances and several are more common during the colder months of the year (John et al., 2003). Cryptophytes are reported
in Caygoren and Ikizcetepeler reservoirs, Ladik, Akgdl lakes (Marashioglu et al., 2005; Ersanli et al., 2006; Sevindik, 2010; Sevindik
et al., 2011). K. caudata widely distributed in Europe, Asia, North America, Austria and New Zealand while, C. parapyrenoidifera is
reported in Brazil and Sweden, and C. pochmannii in Germany and Czech Rebublic (Huber-Pestalozzi, 1976; Guiry and Guiry,
2015).

The genus Isthmochloron (Ochrophyta) and its species I. lobulatum are both reported as a new record for the first time for

Algal Flora of Turkey. This species was both found in NML and DP. 2 species of this genus are reported in North America where
they are metaphytic in dystrophic ponds and pools (Wehr and Sheath, 2003). O. bicuspidatum was other species as new record in
Ochrophyta. This species is uncommonly found in North America and Europe and preferred acidic waters (John et al., 2003).
However, it was found in alkaline waters of NML.
It was seen that, generally these new records preferred similar environmental conditions like other wetlands, which they were
previously reported in the word. Studies on wetlands with different limnological characters, lead to increasing numbers of new
records. Turkey, due to its geographical and climatological structure, has different types of wetlands and different limnoecological
conditions. As a result of this, number of new records is expected to increase in the future.
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Abstract

Use of chemical fertilizers in agricultural production is increasing rapidly in our country. Therefore, the
purposes of the study were to investigate the effects of widely used chemical and biological plant fertilizers on mitosis
and chromosomes in meristematic stem cells of Allium cepa and to determine differences among these fertilizers. In
addition, this study has been demonstrated the effects of fertilizer types on chlorophyll A, chlorophyll B, vitamin C and
the length of plants.

Initially, soil and fertilizers amounts were determined and weighed on precision scales for experiment. At the
end of the experiment, leaves length of onions were measured by scale. Homogenate of the green leaves was obtained to
determine the amount of chlorophyll A, chlorophyll B and vitamin C. Chlorophyll A and chlorophyll B levels were
determined by spectrophotometry. Titration was performed for determining the amount of vitamin C. To examine
mitotic index and chromosomal condition in the plant meristematic root tip, Feulgen dye was applied. The preparations
were examined under the microscope.

Chromosomes abnormalities found in chemical fertilizer sodium phosphate potassium group and biological
fertilizer pigeon manure. Mitotic index was decreased with application of ammonium sulfate (AS) and ammonium
nitrate. Biological fertilizer leonardite increased mitotic index in plants and adverse effect weren’t observed on the
chromosome.

According to the obtained results; we were concluded that the use of chemical fertilizer urea and biological
fertilizer leonardite could be healthier in agriculture because of lack of adverse changes in the plant chromosome.

Key words: Allium cepa, mitotic index, fertilizer, vitamin C, chlorophyill.

*

Zirai iiretimi artirmak amaciyla kullanilan kimyasal ve biyolojik giibre ¢esitlerinin Sogan (Allium cepa)’nin
Yesil Yaprak Boyu, Klorofil A, Klorofil B, Vitamin C, mitotik indeks ve kromozomlar iizerine etkisi

Ozet

Ulkemizde tarmmsal iiretimde kimyasal giibre kullanimi hizla artmaktadir. Bu nedenle arastirmamizda
giinimiizde yaygin olarak kullanilan kimyasal ve biyolojik bitki giibrelerinin Allium cepa meristematik kok
hiicrelerindeki mitoz ve kromozomlar {izerine olan etkisini incelemek, aralarindaki farkhiliklar1 gostermek
amaclanmistir. Giibre gesitlerinin bitkilerde, uzunluk, klorofil A, klorofil B ve vitamin C’ye olan etkileri ve sebze,
meyve Uretiminde kullanilan giibrelerin, bitkilerde ortaya ¢ikarabilecegi durum ortaya konmustur.

Deney i¢in ilk olarak kullanilacak toprak ve uygulanacak giibre miktarlar1 belirlenerek hassas terazide tartildi.
Deney bitiminde, soganlarin yaprak boylar1 cetvel ile olgiildii. Klorofil A, klorofil B ve C vitamini miktarlarmni
belirlemek i¢in, yesil yapraklardan homojenat elde edildi. Klorofil A ve klorofil B miktarlar1 spektrofotometrik olarak
belirlendi. C vitamini miktarlarin1 belirlemek icin titrasyon islemi yapildi Bitkinin meristematik kdk uglarindaki
hiicrelerde mitotik indeks ve kromozom durumlarini incelemek i¢in Feulgen boyast uygulandi. Hazirlanan preparatlar
arastirma mikroskobunda incelendi.

: Corresponding author / Haberlesmeden sorumlu yazar: Tel.: +02222392979-4591; Fax.: +02222392979; E-mail: dcosan@gmail.com
© 2008 All rights reserved / Tiim haklar1 saklidir BioDiCon. 426-1214


http://www.biodicon.com/

Biological Diversity and Conservation — 8 / 2 (2015) 17

Kimyasal giibre cesitlerinden sodyum fosfat potasyum, biyolojik giibre cesitlerinden giivercin giibresi uygulamasi
yapilan grupta kromozomal anomalilere rastlandi. Amonyum siilfat (AS) ve amonyum nitrat (AN) uygulanan gruplarda
mitotik indeksin diistiigii belirlendi. Biyolojik giibrelerden leonardit bitkilerde mitotik indeksi artirdi ve kromozomlar
iizerinde olumsuz etkisi gdzlenmedi.

Incelenen parametreler goz oniine almarak sonuglarimiz degerlendirildiginde; bitkilerin kromozomlar1
iizerinde olumsuz degisiklik yapmamasi nedeniyle, kimyasal giibrelerden {iire, biyolojik giibrelerden de leonarditin
iretimde kullanimlarinin daha saglikli olabilecegi sonucuna ulasilmistir.

Anahtar kelimeler: Allium cepa, mitotik indeks, giibre, vitamin C, klorofil
1. Giris

Ulkemizdeki topraklar organik madde icerigi yoniinden fakirdir. Iklimsel kosullar ve endiistriyel iiretim
nedeniyle, topraktaki major ve mindr elementler zamanla azalmaktadir. Bu nedenle iilkemizde kimyasal (suni, yapay)
giibre tiikketimi hizla artmaktadir. Yapay giibrelerin tasima, stoklama, uygulama kolaylig1 ve maliyetinin daha ucuz
olmas1 nedeniyle diinyada kullanimi gittikge daha yaygin hale gelmektedir. Yogun kimyasal giibrelemeler sonucunda,
toprakta organik madde miktar1 ve dolayisiyla humus oran1 azalmaktadir. Verilen giibreler toprakta tutunamadigi igin
yikanip gitmekte, toprak canlilarmin aktivitesi ve organik madde miktar1 azalmaktadir (Eser, G., 2011). Bitki besin
elementlerinin bitkilerin alabilecegi sekle doniismesi durdugunda, topragmn fiziksel ve kimyasal Ozellikleri de
bozulmaktadir. Organik giibre bitkinin ihtiyacit olan mineral maddeleri absorblayarak bitki ihtiya¢ duydugu anda
verebilmekte ve mineral maddelerin yikanmasini engelleyebilmektedir (Eser, G., 2011). Mutajenik ¢evre kirleticileri,
Paladyum (Pb), kadmiyum (Cd) gibi agir metaller (kimyasal giibreler, bocek ilaglar1 vs,) bitkide genetik materyalin
kaybma ve buna bagl olarak da kromozom kopriileri, geri kalan kromozom ve mikroniikleus olusumuna neden
olmaktadir (Pereira, F.C., vd., 2009, Ruan, V.D., vd., 1992, Yiicel, E., vd., 2008, Oney S., 2009, Ruan, C., vd., 1992).
Proje kapsaminda kullandigimiz kimyasal giibre ¢esitlerinden biri olan azot, diger tarim {irlinlerinin yetistiriciliginde
oldugu gibi sebze yetistiriciliginde de en fazla kullanilan besin elementi olup, noksanliginda iiriin ve kalite kayiplar1
ortaya ¢ikmaktadir (Mengel, K., 1991, Midmore, D. J., 1993). Buna karsin bitkiye uygulanan azot miktarmin bitkinin
gercek ihtiyaci ve toprakta bulunan azot miktar1 dikkate alinmadan kullanilmas1 durumunda baz1 bitkiler tarafindan asir1
azot alimi sonucunda nitrat birikimi olmaktadir (Giiler, S., 2005). Bitkilerde verimi artrmak amaci ile kullanilan bir
diger kimyasal giibre olan amonyum siilfatin asidik fizyolojik karakteri nedeniyle bitkilerin (safran bitkisinin)
verimliliginde diisiise neden oldugu diisiiniilmektedir (Unal, M., Cavusoglu, A., 2005). Bir diger kimyasal giibre olan
iirenin ¢icek sayilarmi (safranda) artirdig1 gozlenmistir (Unal, M., Cavusoglu, A., 2005). Ure bitkinin verimini artirir.
Diger kimyasal giibre amonyum nitrat bitkide protein igerigini artirabilir, toprakta hizli ¢dziiniir hizli etki eder ve etki
stiresi diger azotlu giibrelere oranla daha uzundur (Basar, H., vd.,1998).

Deneyimizde kullanilan biyolojik giibrelerden leonardit, hiimik asitler veya humus olarak bilinen, kismen veya
tamamu ile ciiriimiis bitki veya hayvan artiklarinin olusturdugu siyah veya koyu kahve renkli maddedir. Humus kelimesi
bazi toprak bilimcileri tarafindan “toprak organik maddesi” seklinde de kullanilmistir. Bu anlam topraktaki hiimik
asitleri igeren tim organik maddeleri kapsamaktadir (Demir, M., vd., 2012). Koyun giibresi bitki ve sebzelerde
kullanilan en faydali olan dogal besinle dolu toprak i¢in en zengin kaynaktir. Tavuk giibresi, bahge ve tarla tarimi i¢in
degerli bir besin maddesi kaynagidir (Asav, U., Kadioglu 1., 2009) Giivercin giibresi, yaklasik % 25 organik madde, %
2 azot, % 1-1,5 fosforik asit igermektedir. Organik tarim igin bu veriler ¢ok iyidir. Giivercin giibresiyle muamele
edilmis topraklarda yetisen bitkilerin vejetatif gelisimi hizli olmakta, bitkilerin olumsuz sartlara dayanimi artmakta ve
iriin kalitesi iyilesmektedir. Yalniz giivercin giibresi verilirken asiriya kagilmamali ve topragin su istegi yeterince
karsilanmalidir (Ozkan, Y., Yaman, F., 2009).

Aragtirmamizda gliniimiizde yaygin olarak kullanilan kimyasal ve biyolojik bitki giibrelerinin Allium cepa
(sogan) meristematik kok hiicrelerindeki mitoz ve kromozomlar {izerine olan etkisini incelemek ve aralarindaki
farkliliklar1 gostermek amaglandi. Arastirmamizda bir taraftan giibrelerin giinliik diyetle sik olarak tiikettigimiz sogana
etkisi gozlenirken, diger taraftan insan saglig1 lizerinde yapabilecegi muhtemel etkiler ortaya kondu. Deneyimizin
amaglarindan biri de meyve, sebze iiretimi sirasinda iireticiler tarafindan uygun 6lgiilerde ya da bazen &lgiisiizce
kullanilan giibrelerin neden olabilecegi durumu incelemektir.

2. Materyal ve yontem

Esit biiyiikliiklerde segilen arpacik soganlar, daha once higbir sekilde tarimsal islem gérmemis saf giibresiz
topraga ekildi. Toprak tartilarak esit miktarlarda (165 g) ve ayni biiyiikliikteki alt1 delik kaplara paylastirildi. Giibrelerin
miktarlar1 gesitli kaynaklar ve kullanic1 bilgilerine gére belirlendi. Ulkemizde yaygm olarak kullanilan kimyasal ve
biyolojik tarimsal giibreler belirlendi. Giibrelerin sebze iiretiminde kullanim sekline uygun olarak bir kismi1 ekim oncesi
(ekim swrasinda) bir kismu ise yesil siirgiinlerin ¢iktig1 déonemde (ekim sonrasinda) uygulandi. Giibrelerin uygulanma
sekil ve miktarlar1 {iretici firmalarin 6nerileri, geleneksel kullanim ve internetteki bilgiler dikkate alinarak segildi ve
uygulandi. Profesyonel ve amatdr bitki yetistiricilii yapan meraklilarin Onerileri de dikkate alindi. Tiim deney
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stiresinde bitkiler oda 1sisinda esit ortam sartlarinda yetistirildi. Giibre gesitleri, uygulama sekilleri ve miktarlar1 Tablo
1°deki gibi olusturuldu.

Tablo 1. Deneyde kullanilan giibre gesitleri, uygulama zamani ve miktarlari

Giibre Cesidi Giibre Ad1 Uygulama Zamani Uygulama Miktar1
(10 cm®lik alan/g)

Kimyasal Sodyum Fosfat Potasyum Ekim Oncesi 0,040

(15-15-15 NPK)

Kimyasal Amonyum siilfat (AS) Ekim Oncesi 0,020

Biyolojik Leonardit Ekim Oncesi 1,25

Biyolojik Koyun Giibresi Ekim Oncesi 3

Kimyasal Ure Ekim Sonras1 0,010

Kimyasal Amonyum Nitrat (AN) Ekim Sonrasi 0,015

Biyolojik Tavuk Giibresi Ekim Sonrasi 1

Biyolojik Giivercin Giibresi Ekim Sonrasi 1

Ekim Oncesi uygulanan giibreler, topraklarin hazirlanma asamasinda eklendi. Bitkilerin ihtiyac1 gozlenerek 3
giinde bir esit miktarlarda (35 ml) su verildi. Ekim sonrasi giibreler kok olusumu ve yesil siirgiinlerin ¢ikmaya bagladigi
15 giinlin sonunda suda ¢oziindiiriilerek uygulandi. Tavuk ve giivercin giibreleri toplumda genel uygulama sekillerine
uygun olarak dnceden serbet haline getirilip bitkilere sivi formda uygulandi. Buna gére 100’er gram giivercin ve tavuk
giibresi 1’er litre su ile karistirilip 24 saat bekletildi. Elde edilen 1 It yogun serbetlere, 10’ar litre su karistirilip 1-2 saat
bekletildi. Miktar ve uygulama sekillerine karar verilen giibreler tek tek ve kombinasyonlar halinde uygulandi. Deney
gruplar1 Tablo 2’te belirtildigi gibidir.

Tablo 2. Deney gruplar1 ve kombinasyonlar

Gruplar Ekim éncesi Ekim Sonrasi
1. Grup Kontrol
2. Grup Sodyum Fosfat Potasyum (15:15:15 NPK)
3. Grup Amonyum Siilfat (AS)
4. Grup Leonardit
5. Grup Koyun Giibresi
6. Grup Ure
7. Grup Amonyum Nitrat (AN)
8. Grup Tavuk Giibresi
9. Grup Giivercin Giibresi
10. Grup Sodyum Fosfat Potasyum (15:15:15 NPK) Ure
11. Grup Sodyum Fosfat Potasyum (15:15:15 NPK) Amonyum Nitrat (AN)
12. Grup Sodyum Fosfat Potasyum (15:15:15 NPK) Tavuk Giibresi
13. Grup Sodyum Fosfat Potasyum (15:15:15 NPK) Giivercin Giibresi
14. Grup Amonyum Siilfat (AS) Ure
15. Grup Amonyum Siilfat (AS) Amonyum Nitrat (AN)
16. Grup Amonyum Siilfat (AS) Tavuk Giibresi
17. Grup Amonyum Siilfat (AS) Giivercin Giibresi
18. Grup Leonardit Ure
19. Grup Leonardit Amonyum Nitrat (AN)
20. Grup Leonardit Tavuk Giibresi
21. Grup Leonardit Giivercin Giibresi
22. Grup Koyun Giibresi Ure
23. Grup Koyun Giibresi Amonyum Nitrat (AN)
24. Grup Koyun Giibresi Tavuk Giibresi
25. Grup Koyun Giibresi Giivercin Giibresi

Deney igin Eskisehir Osmangazi Universitesi Tip Fakiiltesi Tibbi Biyoloji Anabilim Dali Laboratuvarinda
yetistirilen soganlarin yaprak kisminda boy, klorofil A, klorofil B ve vitamin C (Askorbik Asit) miktarlari belirlendi. Deney
boyunca bitkiler saglikli goriintiilere sahip olup, giibre fazlaligindan kaynaklanabilecek higcbir bozukluk gozlenmedi.
Soganlarin yesil yapraklarinin uzunluklar1 toprak iistiinde kalan kisimdan baglanarak 6lgiildii. Soganin yesil yapraklar1 (2g)
alinarak % 96’lik etanol igerisinde bekletildi. Daha sonra klorofil ekstraktlarmin 665 ve 649 nm’deki absorbsiyonlar1
spektrofotometrik olarak dlgiildii. Yapraklarin i¢erdikleri klorofil miktarlarinin hesaplanmasinda Akgin (1980)’de belirtilen
formiil kullanildi.

C Vitamini (Askorbik Asit) tayini i¢in 2 g 6rnek tartilarak dograndi ve 6rnek agirligma esit miktardaki % 6’lik
metafosforik asit ¢ozeltisi eklenerek homojenize edildi. % 3’liik metafosforik asit ¢ozeltisi ile 1ml’ye tamamlanmis ve drnek
iyice calkalanarak filtre edildi. Filtre edilen drneklerden 1ml alinarak 2,6 diklorofenolindofenol ¢ozeltisi ile pembe renk
olusuncaya kadar titre edildi. Ornekteki asit Cemeroglu (1992)’da belirtilen formiilden yararlanilarak hesaplandi.
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Mitotik indeks ve mitoz anomalilerinin belirlenmesi i¢in Feulgen boyama ydntemi kullanildi. Feulgen kromozomlar1
vigneciiriigii (koyu viole) rengine boyama 6zelligine sahiptir. Feulgen kromozomlar1 ve hiicre ¢ekirdegini boyamaktadir.
Dolayistyla mitoz boliinmenin en yogun oldugu bélgeler daha koyu boyanir. Bu bolge kokiin 1-3 mm’ye kadar olan ug kisim
hiicreleridir. Feulgen boyamasi1 El¢i (1982) yontemine uygun sekilde yapildi. Deney bitiminde 1-2 mm uzunlugunda kesilen
kok uglart etil alkol:glasiyal asetik asit (3:1) soliisyonunda 1 gece bekletildi. Daha sonra 10 dk oda 1sinda % 70 etil alkol
¢ozeltisinde bekletilip, gesme suyunda yikanan 6rnekler 15 dk 1N HCI ¢ozeltisinde 60°C’de tutuldu. 1N HCI hazirlamak igin
4,05 ml HCI1 50 ml distile su ile karistirildi. Kok uglar1 Feulgen reaktifinde 1 saat bekletildi. Cesme suyunda 15 dk tutuldu. %
45 glasiyal asetik asit ile kok uglar1 lam ve lamel arasinda bastirarak ezilip, preparatlar hazirlandi. Hazirlanan preparatlar
mikroskopta 40x biiyiitmede incelenerek ve uygulama periyotlari igin 3 tekrar yapilarak yaklasik 2000 hiicre sayildi. Daha
sonra mitoz boliinmedeki hiicreler sayilip mitotik indeks asagidaki formiile gore belirlendi. Mitotik indeks=Mitozdaki hiicre
sayisi/Toplam hiicre sayis1

Preparatlarin mikroskobik gozlemleri sirasinda, mikroniikleus olusumu, sarmallanmamig, kirik ve yapisik
kromozomlar, kdprii olusumu, geri kalmig kromozom olusumu ve yanls kutuplagma gibi kromozom anormalliklerine dikkat
edilerek belirlendi. Kromozom anormali resimleri Olympus BX- 51 arastirma mikroskobunda 40x biiyiitme ile ¢ekildi.

3. Bulgular

Elde edilen sonuglar degerlendirildiginde, sodyum fosfat potasyum (15:15:15) uygulamasi ile bitkilerin
yapraklarindaki C vitamini fazla olmakla birlikte boylar1 kisa, klorofil A ve klorofil B miktarlar1 diisiik ve meristematik kok
hiicrelerinde kromozom anomalileri mevcuttu (Tablo 3, Resim 1A). Ayrica sodyum fosfat potasyum (15:15:15) ile iire
kombinasyonu uygulanan grupta da kromozom anomalisi tespit edildi (Resim 1B,1E). Koyun giibresi ile iire kombinasyonu
uygulanan grupta bitki boyunun kisa oldugu belirlendi (Tablo 3). Koyun ile giivercin giibresi kombinasyonu uygulanan grupta
bitkilerin yapraklarinda klorofil A ve klorofil B miktarlarmimn fazla oldugu gériiliirken, giivercin giibresi ve koyun-giivercin
giibresi kombinasyonu uygulanan gruplardaki bitkilerin meristematik kok hiicrelerinde kromozom anomalileri gozlendi
(Tablo 3, Resim 1C,1D,1G,1H,1J). Amonyum siilfat ve amonyum nitrat uygulanan bitkilerin mitotik indeksi tiim gruplar
arasinda en diigiik olarak tespit edildi (Tablo 3). Leonardit uygulanan bitkilerin meristematik kok hiicrelerinde mitotik indeks
en yiiksek, giivercin giibresi ve leonardit-giivercin giibresi kombinasyonu uygulananlarda kromozom anomalisi gozlendi
(Tablo 3, Resim 11).

Tablo 3. Yapraklarda uzunluk, Klorofil A, Klorofil B, Vitamin C ve meristematik kok hiicrelerinde % mitotik indeks ortalama
degerleri

Gruplar Uzunluk Klorofil A Klorofil B Vitamin C Mitotik indeks
(cm) (ng klorofil/mg) (ng klorofil/mg) (mg/100 g) (%)

1 24 6,98 15,38 57 16
2 13 5,60 11,32 186 20
3 20 7,91 16,88 107 17
4 22 5,63 12,02 143 28
5 23 6,11 13,04 110 13
6 24 713 15,42 71 17
7 26 7,61 16,39 86 7
8 17 7,78 16,73 81 14
9 21 8,25 18,05 114 13
10 23 6,68 14,76 148 13
11 27 8,07 17,25 86 9
12 27 7,16 15,08 110 8
13 26 7,69 16,69 136 9
14 30 8,13 17,26 110 11
15 29 6,60 14,11 195 5
16 23 8,86 20,11 129 13
17 24 8,54 19,45 79 8
18 32 6,78 14,25 152 11
19 25 7,42 16,30 138 10
20 21 6,32 13,74 136 10
21 18 8,70 18,93 117 12
22 33 7,12 15,47 102 10
23 29 6,33 13,53 145 9
24 24 6,03 13,36 143 13
25 20 14,41 32,40 119 9
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Resim 1. Sogan meristematik kok hiicrelerine uygulanan giibrelerin mitozdaki hiicrelere etkileri. Sodyum fosfat
potasyum (15:15:15) grubunda anafaz kopriisii (A), Sodyum fosfat potasyum (15:15:15) ve {ire kombinasyonu
uygulanan soganlarin meristematik kok hiicrelerindeki kromozomlarda anafaz kopriisii (B) ve kromozom kirigi (E)
g6zlendi. Koyun ve giivercin giibresi kombinasyonu sonucu, kirik (C, D, G, H) ve yapisik kromozomlar (J) belirlendi.
Giivercin giibresi uyguladigimiz hiicrelerde yapisik kromozom, diizensiz metafaz (F) ve kromozom kiriklar1 gézlendi
(K, L). Leonardit ve giivercin giibresinin birlikte uygulandigi grupta kromozom kiriklar1 belirlendi (1).

Leonardit, iire ve koyun giibrelerinin tek olarak uygulandiklar1 gruplarda anomaliye rastlanmadigi igin,
kombinasyonlarda goriilen kromozomal bozukluklarin sodyum fosfat potasyum (15:15:15) ve giivercin giibresinden
kaynaklandig: diistiniildi.

Bu bulgulara gore, en fazla olumsuz sonucun kimyasal giibre cesitlerinden sodyum fosfat potasyum
(15:15:15), biyolojik giibre ¢esitlerinden giivercin giibresi uygulamasi ile ortaya ¢iktigi belirlendi. Tarimsal verimliligi
artirmak amaci ile kullanildiginda her iki giibre ¢esidi i¢in de dikkatli olunmasi gerekmektedir. Amonyum siilfat (AS)
ve Amonyum nitrat (AN) uygulanan gruplarda mitotik indeksin distiigli belirlendi. Biyolojik giibreler arasinda
smiflandirabilecegimiz leonardit bitkilerde mitotik indeksi artird1 ve olumsuz etki gdzlenmedi.

4. Sonuglar ve tartisma

Diinya niifusu her gecen giin artis gostermektedir ancak artan bu niifusun beslenmesi i¢in gerekli tiretimin
yapilacagi tarim alanlar1 sinirhdir (Midmore, 1993). Diinyada yirminci yiizyiln ikinci yarisinda yasanan hizli
sanayilesme ve niifus artis1 6nemli sorunlar1 da beraberinde getirmistir. Coziim olarak aclik probleminin giderilmesine
yonelik politikalar gelistirilmis ve yogun girdi kullanilarak birim alandan yiiksek verim almaya ve yeni alanlarin tarima
acilmasmna yonelik hedefler belirlenmistir. Bununla birlikte giiniimiizde yogun ve bilingsiz tarim ilaci ve giibre
kullanilmaktadir (Aksoy, 1999). Calismamizda tarimsal {iretim sirasinda kullanilan kimyasal ve biyolojik giibrelerin,
sogan (Allium cepa) meristematik kok hiicrelerindeki kromozomlara ve mitoza olan etkisini arastirdik. Diger taraftan da
tarimsal verimliligi artirmak amaci ile uygulanan giibrelerin, bitkilerde genetiksel olarak ortaya ¢ikarabilecekleri
degisikliklerin etkisini vurgulamak istedik. Uyguladigimiz giibreler bitkilerin kdk meristematik hiicrelerinde bir takim
kromozomal degisimlere neden oldu. Endiistriyel kimyasallar, ilaglar, gida maddeleri, ¢evresel ve tarimsal kimyasallar
toksisiteye neden olabilir. Toksik maddelere maruz kalmig bu tiir besinlerin tiikketimi ile alinan toksik maddeler ya da
onlarin ikincil metabolitleri ¢esitli hayvan modellerinde incelenmistir (Alink, G., vd., 2008). Bu degisiklikler bizim
saghgimiz ilizerine direkt etki yapmasalar da bu yiyecekleri tiikettigimizde olusacak metabolitler sagligimiz igin bir
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tehdit unsuru olabilir. Simdiye kadar bitkilerdeki bu degisimlerin genlerimiz {izerine olumsuz etkisi ispatlanamamaistir.
Ancak arastirmalar tedbirli olmamiz gerektigi yoniinde bizleri uyarmaktadir. Uyguladigimiz organik ve kimyasal
giibrelerin bazilar1 bitkilerde kromozomal degisikliklere neden olmustur. Giiniimiizde bitkilerde genetiksel degisiklikler
yapilarak, daha diisiik iiretim maliyeti ile daha yiiksek besleyici deger tastyan iirlinlerin tarimi ve iiretimi yapilmaktadir.
Boylece elde edilen genetigi degistirilmis organizmalarin (GDO) kullanimi ile elde edilen avantajlar karlar1 arttirir,
tedavi edici driinler saglar. GDO'nun test edilebilmesi nedeniyle, genetik olarak modifiye edilmis yiyecegin
giivenilirliginin daha fazla olacag: gesitli yaymlarda bildirilmektedir. Ancak genetigi degistirilmis yiyecek tiiketimi
geleneksel yiyecegin tiiketilmesinden farkli olarak istenmeyen etkilere sahip olabilir. GDO karsitlarinin esas endisesi
tiiketicilerin saghgma odaklanmistir. Genetigi degistirilmis bu bitkilerin tiiketimi sonucunda, yiyecek allerjisi,
antibiyotik direnci gelisebilir ve toksik maddeler olusabilir (Kramkowska M., vd., 2013). Biyoteknoloji karsitlar1 bu
risklerin varhigimi savunmaktadir. Ancak, simdiye kadar transgenik islemlerden ve genetik modifikasyonlardan dogan
zararl bir etki agiklanamamistir (Kramkowska M., vd., 2013). Verimi artirmak amaci ile kullanilan kimyasal giibrelerin
topragm organik madde ve canliligim yitirmesi, fiziksel yapisinin ve besin maddesi dengesinin bozulmasi, tuzlanma,
coraklagsma gibi onemli ¢evre sorunlarma neden oldugu bilinmektedir (Aksoy, 1999). Giibrelerin ve kimyasallarin
gevreye verdikleri zararl etkilerin yaninda bitkide olusturduklar1 bir takim degisiklikler s6z konusudur (Pereira, F.C.,
vd., 2009, Leme, D.M., Marin-Morales, M.A., 2009). Calismamizda giivenli doz araliginda kullanilmasina ragmen bu
giibrelerin, bitkilerin kromozomlarinda da bazi bozukluklara neden olabilecegi gosterildi.

Bu degisiklikleri igeren bitkilerin tiiketimi ile insanda direkt bir etki ortaya ¢ikmayabilir ancak onlarin viicutta
yikimi sonrasinda olusacak metabolitlerin etkileri hala arastirilmaktadir. lerleyen zaman igerisinde yapilan ¢alismalar
ile bu etkiler daha acik bir sekilde ortaya konabilecektir. Giinlimiizde kisiler bu tip yiyecekleri tiiketip
tiiketmeyeceklerine kendileri karar verme durumundadir.
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Abstract

This research was carried out to determine the flora of the Biiyiikegri Mountain and its surroundings. The
research area located in the C4 square according to Grid system. As a result of the evaluating of 531 plant specimens
collected from the area between 2012 and 2013, 330 taxa belong to 51 families and 193 genera were determined. The
phytogeographic elements are represented as follow: Mediterranean 89 (27.3 %), Irano-Turanian 48 (14.3 %), Euro-
Siberian 9 (2.7 %), widespread 58 (17.5 %) and undetermined 126 (38.2 %). The number of endemic taxa is 56 (16.96
%). The largest families according to the number of taxa in the research area as follow: Compositae (Asteraceae) 52,
Leguminosae 30, Cruciferae (Brassicaceae) 29, Labiatae (Lamiaceae) 23, Caryophyllaceae 18, Boraginaceae 16,
Scrophulariaceae 13, Aristolochiaceae 13, Poaceae (Gramineae) 12 and Ranunculaceae 10. The richest genera are as
follow: Centaurea 10, Salvia 7, Ornithogalum 7, Dianthus 6, Astragalus 6, Alyssum 5, Veronica 5, Cirsium 5, Silene 4
and Hypericum 4.

Key words: Biiyiikegri mountain, flora, igel, Mut, C4 karesi

*

Biiyiikegri Dag1 (Mut, icel) ve ¢evresinin frasi

Ozet

Bu calismanin amaci igel ili ve Mut ilgesinde yer alan Biiyiikegri Dagi’nin florasini tespit etmektir. Caligma
alan1 kareleme sistemine gore C4 karesinde yer almaktadir. Bolgeden 2012 ve 2013 yilllarinda 531 bitki 6rnegi
toplanmis olup, 48 familya ve 194 cinse ait 330 takson tespit edilmistir. Taksonlarin fitocografik bolgelere gore
dagilim sdyledir: Akdeniz elementi 90 (% 27.3), iran-Turan elementi 47 (% 14.3), Avrupa-Sibirya elementi 9 (% 2.7),
genis yayilislt 58 (% 17.5) ve fitocografik bolgesi bilinmeyenler 126 (% 38.2). Endemik takson sayis1 67 (% 20.3)’dir.
Ihtiva ettigi takson sayis1 bakimmdan en biiyiik familyalar; Compositae (Asteraceae) 52, Leguminosae 30, Cruciferae
(Brassicaceae) 29, Labiatae (Lamiaceae) 23, Caryophyllaceae 18, Boraginaceae 17, Scrophulariaceae 13,
Aristolochiaceae 13, Poaceae (Gramineae) 12 ve Ranunculaceae 10. En fazla taksonla temsil edilen cinsler ise soyledir:
Centaurea 9, Salvia 7, Ornithogalum 7, Dianthus 6, Astragalus 6, Alyssum 5, Veronica 5, Cirsium 5, Silene 4 ve
Hypericum 4.

Anahtar kelimeler: Biiyiikegri dagi, flora, Icel, Mut, C4 square
1. Giris

Diinyada, 490 familyaya ait 13.553 cins ve 258.650 kapali tohumlu bitki tiirli oldugu kabul edilmektedir.
Bunlarin 2.735 cinse ait 59.300 tiirii monokotil ve 10.818 cinse ait 199,350 tiirii ise dikotil bitkidir (Thorne, 2002).

Tirkiye, bitki zenginligi agisindan Diinya’nin iliman iklime sahip iilkeleri arasinda, en zengin ve ilging olan
tilkelerin basinda gelmektedir. Zenginlik, toplam tiir, ilginglik ise endemik tiir sayisinin fazlaligindan kaynaklanir.
Anadolu’nun floristik zenginliginin baslica sebepleri: iklim farkliliklari, jeolojik ve jeomorfolojik gesitlilik, zengin su
ortamlari, biiyiik yiikseklik farklari, ¢ok gesitli habitat tipleri ve bunun floristik ¢esitlilige yansimasi olarak siralanabilir
(Ekim, 2005).
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Tirkiye, bitki cografyast dikkate alindiginda Holoarktik alemde, Boreal alt alem sinirlar1 i¢inde ve kuzey
yarim kiirede 36°-42° kuzey enlemleri ile 26°-45° dogu boylamlar1 arasinda yer alan, 780,576 km? lik yiizdl¢limiine
sahip bir iilkedir (Akman vd., 2005).

Calisma alani olarak Biiyiikegri Dag1 ve g¢evresini segcmemizin sebeplerini sdyle siralayabiliriz: Calisma
alanimizda 6nceden kapsamli floristik bir ¢aligmanin yapilmamis olmasi, rakimin 300 m’den baglayip 2040 m’lere
kadar ¢ikiyor olmasi, bolgenin engebeli olmasi, farkl fitocografik bolgeler arasinda gegis bolgesi olmasi ve bolgede cok
farkli habitatlarm bulunmasi.

2. Materyal ve yontem

Arastirma alaninin iklimi ile ilgili Karaman, Mersin ve Mut bdlgelerini kapsayan, sicaklik, yagis ve nem
verileri Devlet Meteoroloji Isleri Genel Miidiirliigii’'nden temin edilmistir (Anonim, 2012). Mut ilgesine ait iklim
diyagrami Gaussen metoduna gore, yagisin mevsimlere gore dagilimi ise yarim daire metoduyla gosterilmistir (Sekil 2).

Calisma materyali 2012 ve 2013 yillarinda bolgeye yapilan arazi g¢aligmasi neticesinde toplanan bitki
orneklerinden olusmaktadir. Mart-Eyliil aylar1 arasinda 17 defa yapilan arazi ¢alismasi sonucunda 531 bitki ornegi
toplanmugstir. Bazi bitki 6rneklerinin dogal habitatlarinda fotograflari cekilmistir.

Calisma alanimizdan toplanan bitki 6rneklerinin kayitlar1 (toplanma tarihleri, lokaliteleri, rakimlari, habitatlari,
koordinatlari, bitki ile ilgili bilgiler) arazide yapilmistir. Daha sonra toplanan bitkiler arazide preslenerek, herbaryum
tekniklerine gore kurutulmustur. Bitki drnekleri 6nce familya ve cins seviyesinde gruplara ayrilmis, daha sonra bitki
ornekleri tiir seviyesinde teshis edilmistir. Caligma alanimizdan toplam 330 takson tespit edilmistir. Toplanan bitki
ornekleri Selcuk Universitesi Fen Fakiiltesi Biyoloji Béliimii Herbaryumu’nda (KNY A) saklanmaktadir.

Toplanan bitki orneklerinin teshisi sirasinda temel kaynak olarak “Flora Of Turkey and the East Aegean
Island” adli eserden faydalanilmistir. Teshisinde zorluk ¢ekilen bitkiler uzman kisilerin goriisleri dogrultusunda teshis
edilmistir. Bitki listesi verilirken, taksonlarin siras1 Tiirkiye Florasi’ndaki siralamaya gore hazirlanmigtir. Tiir isimleri
yazilirken sinonim isimler yazilmayip gegerli tiir isimleri yazilmigtir. Tiirler ile ilgili bilgiler verilirken su sira takip
edilmistir: Tiir adi, yazar adi, toplandig: yer, habitat, yiiksekl, bitki toplama tarihi, toplayanmn adi ve bitki numarasi,
endemik olup olmadig, biliniyorsa fitocografik bolgesi verilmistir. Mevcut caligmada yakin bolgelerde daha 6nceden
yapilmis flora ¢aligmalari ile en fazla takson igeren familyalar, en fazla cinse sahip familyalar, endemizm durumlari,
fitocografik bolgeler bakimindan kargilastirilip yorumlanmistir.

Bitki listemizde bulunan taksonlarin adlar1 The International Plant Names Index ve The Plant List (2014) *ten
kontrol edilmistir.

3. Bulgular
1.1. Arastirma Alammin Ozellikleri

Caligma alamimiz Biiyiikegri Dag1 (Mut, Igel) ve gevresini kapsamaktadir. Davis’in kareleme sistemine gore
C4 Kkaresi iginde yer almaktadir. Arastirma alam Icel ili Mut ilgesi smurlar1 igerisinde yer almakta olup kuzeyinden
Dagpazar1 koyii, dogusundan Comelek koyii, glineyinden Mut’un merkez mahallesi ve batisindan ise Burunkdy ile
cevrilidir. Arastirma alaninda bulunan 6nemli tepelerden bazilar1 sunlardir: Elmedin T. (847 m), Ardich T. (554 m),
Obek T. (1894 m), Ulugedik T. (2045 m), Sarikaya T. (1750 m), Karabelen T. (1757 m), Kirsivri T. (2055 m), Manayr
T. (1745 m) ve Ciplak T. (1750 m). Arastirma alaninin topografik haritast (1/100,000) Konya Devlet Su Isleri
Midiirligi’nden alinmis olup, harita {izerinde onemli yerlesim yerleri, ovalar, dereler, yaylalar, daglar belirtilmistir
(Sekil 1). Aragtirma alaninda kirmizi akdeniz topraklari, kahverengi orman topraklari, rendzina topraklar: ve aliivyal
topraklar olmak iizere 4 tip hakim biiyiik toprak grubu bulunmaktadir (Anonim, 1974). Inceleme alaninda Mut
formasyonu genig yer kaplamakta olup Alt miyosen yastadir (Akarsu, 1960).

Yillik ortalama sicaklik; icel’de 21.3°C, Karaman’da 14.9°C ve Mut’ta 19.9°C dir. Ortalama sicakhgm en
yiiksek oldugu aylar her ii¢ istasyonda da Haziran, Temmuz ve Agustos aylaridir. En sicak ay; i¢el’de 31°C ile Agustos,
Karaman’da 25.5°C ve Mut’ta 31.7°C ile Temmuz ayidir. Aylik sicaklik ortalamalarmin en diisiik oldugu aylar ise her
ii¢ istasyonda da Aralik, Ocak ve Subat aylaridir. En diisiik degere Ocak ayinda rastlanmaktadir. icel’de 12.6°C,
Karaman’da 5.3°C ve Mut’ta 8.3°C “dir (Anonim, 2012).
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Sekil 2. Mut ilgesinin iklim diyagrami
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Sekil 4. Karaman ilinin iklim diyagram
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Haritadaki kisaltmalar: a: Ortalama Yillik Sicaklik (°C), b: Ortalama Yillik Yagis Miktar1 (mm), c: Ortalama Sicakliklarin Rasat Siiresi (Y1), d:
Ortalama Yagislarin Rasat Siiresi (Y1l), e: Yagish Mevsim, f: Kurak Mevsim, g: Yagis Egrisi, h: Sicaklik Egrisi
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Bitki Toplanan Lokaliteler:

. Yenisu Yaylasi, riizgar degirmenlerinin giineyi, ormanlik alanlar, 1400-1500 m
. Yenisu Yaylast’nin giiney kisimlari, ormanlik alanlar, 1400-1600 m
. Elmedin Tepesi’nin giiney yamaci, ormanlik alanlar, 600-800 m
Burunkdy’iin gliney kisimlari, ormanlik alanlar, 400-600 m

. Tokmak Tepe’nin kuzey yamaci, step agikliklari, 550-750 m

. Tekirini civari, step acikliklari, 1400-1500 m

. Burunkdy’iin gliney kisimlari, step agikliklari, 400-600 m

. Kelce Kdyii’niin giiney kisimlart, step agikliklart, 500-700 m

9. Elmedin Tepe’nin zirvesindeki taslik alan, 600-800 m,

10. Topluca Kdyii’niin giiney kisimlari, step agikliklari, 450-650 m,
11. Dagpazari-Kestel Yaylasi yol kenari, 1250-1350 m,

12. Kozlar-Isemik yaylalari, 4. km yol kenari, 1500-1600 m

13. Kozlar Yaylasi, Doga Oteli karsisi, otsu alanlar, 1400-1500 m

14. Yenisu Yaylas1 yolu giineyi, step agikliklari, 1400-1500 m

15. Eyre Tepesi’nin kuzey yamact, step agtkliklari, 1600-1700 m

16. Tekirini civari, tashk alanlar, 1400-1500 m

17. Dibekli tepesinin giiney yamaci, step agikliklari, 1600-1700 m

18. Laloglu Tepesi’nin bat1 yamaci, kayalik alanlar, 150-350 m

19. Tekirini 'ne ¢ikmadan yol kenari, 1100-1200 m

20. Y1ildiz K&yii niin giiney kisimlari, step agikliklari, 400-600 m

21. Tokmak Tepesi’nin kuzey yamaci, kayalik alanlar, 500-700 m

22. Karabelen Tepesi’nin giiney yamaci, step agikliklari, 1700-1800 m
23. Kargicak Tepesi’nin gliney yamaci, step agikliklari, 400-600 m
24. ikiz Tepe’nin giiney yamaci, tashk alanlar, 1350-1450 m

25. Kargicak Tepesi’nin kuzey yamaci, step agikliklari, 400-600 m
26. Elmedin Tepe’nin giiney yamaci, step agikliklari, 450-650 m

27. Kargicak Tepesi’nin kuzey yamaci, taglik alanlar, 400-600 m

28. Dibekli Tepe’nin giiney yamaci, taglik alanlar, 1600-1700 m

29. Gengali Koyii-Ahmetili Deresi, yolun giineyi, 200-400 m

30. Mut-Ortakoy yol kenari, 200-400 m

31. Gengali Koyii’niin giineyi, step agikliklari, 200-400 m

32. Ortakdy zeytinyagi fabrikasinin giineyi, kayalik alanlar, 150-350 m
33. Hiiyiik Tepesi’nin dogu yamaci, kayalik alanlar, 1500-1600 m

34. Topluca Koyii yolunun giineyi, step agikliklart, 150-350 m

35. Deremasara yolunun giineyindeki Sarikaya suyu kenari, 600-800 m
36. Biiylikegri Dagi’nin giiney yamaci, ormanlik alan, 1750-1850 m
37. Kursivri Tepesi’nin giiney yamacti, kayalik alan, 1900-2000 m

38. Karabelen Tepesi’nin kuzeydogu yamaci, step agikliklari, 1550-1650 m
39. Dazgir tepesinin bat1 yamact, kayalik alanlar, 1600-1700 m

40. Gengali Koyii koyrak arkas1 mevkii, yol kenari, 200-400 m

41. Kiigiikeyre Dag1’nin zirvesindeki taglik alan, 1900-2000 m

42. Kestel Yaylasi’nin kuzey yamaci, step agikliklari, 1600-1700 m
43. Ortakoy zeytinyagi fabrikasinin civari, otsu alanlar, 150-350 m
44. Eyre Tepesi’nin gliney yamaci, taslik alanlar, 1700-1800 m

45. Ortakoy tagocagi fabrikasinin kuzeyi, kayalik alanlar, 150-350 m
46. Sogiitozii Deresi, yol kenari, 1450-1550 m

47. Esengay Koy, yol kenari, 300-500 m

48. Dedebeleni Tepesi’nin zirvesindeki taslik alan, 1600-1700 m

49. Deremasara su kenari, 600-800 m

50. Ahmetili Deresi kenar1, 200-400 m

51. Kelce Koyii’niin kuzey kisimlari, step agikliklar1 500-700 m

52. Kestel Yaylasi’nin kuzey yamaci, taslik alanlar, 1600-1700 m

53. Kelce Koyt yol kenari, 500-700 m

54. Kozlar Kanyonu, kayalik alanlar 1300-1400 m

55. Obek Tepe baz istasyonunun yanindaki tashk alan, 1850-1950 m
56. Gengali Koyii’niin dogu yamaci, step agikliklari, 200-400 m

57. Kargicak Tepesi yol kenar1, 400-600 m

58. Elmedin Tepe’nin dogu yamaci, step agikliklari, 550-750 m

59. Mut Devlet Hastanesi ingaatinin kuzey kisimlari, step agikliklari, 350-550 m
60. Dagpazar1 Kdyii’niin giineyi, step a¢ikliklar1,1200-1300m

61. Smabi¢ Mahallesi, yol kenari, 550-750 m

62. Isemik Yaylasi, yol kenarindaki ¢esmenin kuzeyi, tashk alanlar, 1600-1700 m
63. Kargicak Tepesi’nin bat1 yamaci, taslik alanlar, 400-600 m

64. Biiyiikegri Dagi’nin kuzey yamaci, kayalik alanlar, 1800-1900 m
65. Isemik Yaylasi’nin kuzeyi, step agikliklari, 1700-1800 m

66. Cukurbag Mezarlig1, otsu alanlar, 1100-1200 m
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67. Esencay Koyii kuzeyi, step agikliklari, 300-500 m

68. Kiiciikeyre Dagi’nin giiney yamaci, kayalik alanlar, 1850-1950 m
69. Ortakoy tagocagi fabrikasinin kuzeyi, otsu alanlar 150-350 m

70. Ardigli Tepesi’nin giiney yamaci, step agikliklari 500-600 m

71. Taraman Tepe’nin bat1 yamac, step agikliklar:1 500-700 m

1.2. Alamn Florasi
Divisio; SPERMATOPHYTA

Subdivisio; GYMNOSPERMAE

PINACEAE

1. Cedrus libani A. Rich 1, 13.09.2012, E.S. 469.

2. Pinus nigra J.F.Arnold subsp. pallasiana (Lamb.) Holmboe 2, 19.05.2012, E.S. 194.
3. Pinus brutia Ten. var. brutia 3, 10.04.2012, E.S. 73; 4, 11.06.2012, E.S. 318.

CUPRESSACEAE
1. Juniperus oxycedrus L. subsp. oxycedrus 1, 13.09.2012, E.S. 471. Genis Yayilisl.
2. Juniperus excelsa M.Bieb subsp. excelsa 5, 10.04.2012, E.S. 85; 6, 25.04.2012, E.S. 130. Genis Yayilisl.

Subdivisio; ANGIOSPERMAE
Classis; DICOTYLEDONES

RANUNCULACEAE

1. Nigella arvensis L. subsp. glauca (Boiss.) N.Terracc. 7, 11.06.2012, E.S. 320; 8, 30.06.2012, E.S. 416, 10, 01.07.2012, E.S. 440.
Genis Yayiligh.

2. Delphinium peregrinum L. 9, 30.06.2012, E.S. 419; 10, 02.08.2013, E.S. 529. Akdeniz Elementi.

3. Consolida orientalis (J.Gay) Schrodinger 11, 14.06.2012. E.S. 369. Genis Yayilish.

4. Anemone blanda Schott & Kotschy 12, 25.03.2012, E.S. 24; 13, 25.03.2012, E.S. 27; 14, 04.04.2012, E.S. 65; 15, 11.04.2012,
E.S.91; E.S.92; 16, 25.04.2012, E.S. 131; 17,25.04.2012, E.S. 136; E.S. 137.

5. Anemone coronaria L. 18,04.04.2012, E.S. 52. Akdeniz Elementi.

6. Adonis annua L. 19, 13.06.2012, E.S. 355. Akdeniz Elementi.

7. Adonis flammea Jacq. 20, 29.04.2012, E.S. 170.

8. Ranunculus argyreus Boiss. 21, 10.04.2012, E.S. 89.

9. Ranunculus cuneatus Boiss. 22,20.05.2012, E.S. 233.

10. Ceratocephalus falcatus (L.) Pers. 23, 03.04.2012, E.S. 43.

BERBERIDACEAE
1. Berberis crataegina DC. 2, 19.05.2012, E.S. 205.

PAPAVERACEAE

. Glaucium corniculatum (L.) Curtis subsp. corniculatum 14,19.05.2012, E.S. 193; 24, 11.06.2012, E.S. 335.
. Papaver pilosum Sibth. & Sm. subsp. pilosum 25, 03.04.2012, E.S. 42. Endemik.

. Papaver syriacum Boiss. & Blanche 8,26.05.2012, E.S. 246.

. Papaver dubium L. 25, 03.04.2012, E.S. 37; 26, 10.04.2012, E.S. 82.

. Hypecoum pendulum L. 27, 03.04.2012, E.S. 39. Genis Yayilish.

. Corydalis solida (L.) Clairv subsp. solida 28, 25.04.2012, E.S. 143.

. Fumaria cilicica Hausskn. 22, 20.05.2012, E.S. 237.

. Fumaria parviflora Lam. 27, 03.04.2012, E.S. 35; E.S. 36.

. Fumaria asepala Boiss. 27, 03.04.2012, E.S. 41. Iran-Turan Elementi.

O©COoONO UL WN -

CRUCIFERAE (BRASSICACEAE)

1. Sinapis arvensis L. 25, 03.04.2012, E.S. 38; 29, 04.04.2012, E.S. 64; 30, 24.04.2012, E.S. 96. Genis Yayilish.

2. Eruca sativa Mill. 31, 29.04.2012, E.S. 152. Genis Yayiligli.

3. Raphanus raphanistrum L. 31,29.04.2012, E.S. 147.

4. Cardaria draba (L.) Desv. subsp. draba 11, 14.06.2012, E.S. 373; 32, 04.04.2012, E.S. 57. Genis Yayiligli.

5. Iberis attica Jord. 33, 12.06.2012, E.S. 349. Akdeniz Elementi.

6. Aethionema armenum Boiss. 22, 20.05.2012, E.S. 231. fran-Turan Elementi.

7. Capsella bursa-pastoris (L.) Medik. 34, 24.03.2012, E.S.13; 32, 04.04.2012, E.S. 54; 26, 10.04.2012, E.S. 77. Genis Yayilisli.
8. Fibigia clypeata (L.) Medik. 35,24.03.2012,E.S. 17.

9. Alyssum desertorum Stapf. var. desertorum 9, 30.06.2012,E.S. 418.

10. Alyssum minus Rothm. var. micranthum (C.A.Mey.) Dudley 11, 14.06.2012, E.S. 378.

11. Alyssum thymops (Hub.-Mor. & Reese) Dudley 28, 25.04.2012, E.S. 139; 41, 09.05.2012, E.S. 190. Iran-Turan Elementi,
Endemik.

12. Alyssum murale Waldst. & Kit. subsp. murale var. murale 36, 15.06.2012, E.S. 385.

Genis Yayiligh.
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13. Alyssum murale Waldst. & Kit. subsp. murale var. alpinum Boiss. ex Nyar 30, 24.04.2012, E.S. 99; 20, 29.04.2012, E.S. 168; 2,
19.05.2012, E.S. 213.

14. Draba nana Stapf. 37, 08.05.2012, E.S. 188.

15. Arabis aubrietioides Boiss. 38,09.11.2012, E.S. 489. Endemik.

16. Arabis caucasica Willd. subsp. brevifolia (DC.) Cullen 39, 30.04.2012, E.S. 172. Akdeniz Elementi.

17. Turritis laxa (Sm.) Hayek 36, 15.06.2012, E.S. 384.

18. Barbarea verna (Mill.) Asch. 6,25.04.2012, E.S. 127; 39, 12.06.2012, E.S. 343.

19. Aubrieta canescens (Boiss.) Bornm. subsp. canescens 28, 25.04.2012, E.S. 135; 39, 30.04.2012, E.S. 173; 39, 12.06.2012, E.S.
341. Endemik.

20. Aubrieta parviflora Boiss. 40, 24.05.2012, E.S. 6; 21, E.S. 86. Iran-Turan Elementi.

21. Hesperis kotschyi Boiss. 39, 30.04.2012, E.S. 177. Endemik.

22. Hesperis bicuspidata Poir. 41, 09.05.2012, E.S. 191; 42,19.05.2012, E.S. 221. Genis Yayilisl.

23. Hesperis cilicica (Siehe ex Bornm.) A. Duran 40, 24.03.2012, E.S. 4; 30, 24.04.2012, E.S. 95; E.S. 100. Endemik.

24. Malcolmia chia (L.) DC. 43, 26.05.2012, E.S. 266; E.S.267.

25. Erysimum goniocaulon Boiss. 42, 19.05.2012, E.S. 219; 8, 26.05.2012, E.S. 245.

26. Erysimum crassipes Fisch. & C.A.Mey. 22, 20.05.2012, E.S. 232. Genis Yayiligli.

27. Sisymbrium elatum C. Koch 26, 10.04.2012, E.S. 83.

28. Sisymbrium altissimum L. 33,30.04.2012, E.S. 182. Genis Yayilisli.

29. Descurainia sophia (L.) Webb ex Prantl 11, 14.06.2012, E.S. 375. Genis Yayilish.

CAPPARACEAE
1. Capparis spinosa L. var. spinosa 31, 27.05.2012, E.S. 286.
2. Capparis ovata Desf. var. canescens (Coss.) Heywood 32,26.05.2012, E.S. 270.

CISTACEAE

1. Cistus creticus L. 30, 24.04.2012, E.S. 97.

2. Helianthemum nummularium (Cav.) Losa & Rivas Goday subsp. nummularium 18, 04.04.2012, E.S. 53.
3. Helianthemum canum (L.) Hornem. 26, 10.04.2012, E.S. 75; 40, 24.03.2012, E.S. 5.

4. Helianthemum salicifolium (L.) Mill. 7, 03.04.2012, E.S. 29. Genis Yayihh.

VIOLACEAE

1. Viola modesta Fenzl 28, 25.04.2012, E.S. 134.

2. Viola kitaibeliana Schult. 22,20.05.2012, E.S. 234.

3. Viola heldreichiana Boiss. 42, 19.05.2012, E.S. 224. Akdeniz Elementi.

POLYGALACEAE
1. Polygala anatolica Boiss. & Heldr. 39, 30.04.2012, E.S. 176. Genis Yayiligli.

CARYOPHYLLACEAE

1. Arenaria ledebouriana Fenzl var. pauciflora McNeill 44, 12.06.2012, E.S. 345.

2. Minuartia intermedia (Boiss.) Hand.-Mazz. 29, 04.04.2012, E.S. 62.

3. Minuartia anatolica (Boiss.) Woronow var. arachnoidea McNeill 38, 16.06.2012,E.S. 396. fran-Turan Elementi, Endemik.
4. Holosteum umbellatum L. var. glutinosum (M.Bieb.) Nyman 40, 24.03.2012, E.S.7; 34, 24.03.2012, E.S. 12; 45, 24.04.2012, E.S.
105.

5. Telephium imperati L. subsp. orientale (Boiss.) Nyman 39, 30.04.2012, E.S. 175.

6. Dianthus strictus Banks ex Sol. var. strictus 43,26.05.2012, E.S. 269.

7. Dianthus strictus var. axilliflorus (Fenzl) Reeve 46,23.07.2013, E.S. 524.

8. Dianthus micranthus Boiss. et Heldr. 38, 16.06.2012, E.S. 395.

9. Dianthus crinitus Sm. var. crinitus 31, 29.04.2012, E.S. 146.

10. Dianthus elegans d Urv.var. cous (Boiss.) Reeve 24, 12.09.2012, E.S. 452; 47, 02.08.2013, E.S.528. Akdeniz Elementi.
11. Dianthus zonatus Fenzl var. hypochlorus (Boiss. et Heldr.) Reeve 5, 27.05.2012, E.S. 309; 48, 22.07.2013, E.S. 510, 46,
23.07.2013,E.S. 518.

12. Veleziarigida L. 8,26.05.2012, E.S. 249; E.S. 254.

13. Saponaria mesogitana Boiss. 24, 11.06.2012, E.S. 339. Akdeniz Elementi.

14. Saponaria kotschyi Boiss. 33, 04.07.2013, E.S. 502. Endemik.

15. Silene marschallii C.A.Meyer 5,27.05.2012, E.S. 307.

16. Silene spergulifolia (Wild.) M.Bieb 18, 04.04.2012, E.S. 50. fran-Turan Elementi.

17. Silene kotschyi Boiss. var. maritima Boiss. 26, 10.04.2012, E.S. 79.

18. Silene dichotoma Ehrh. subsp. dichotoma 49, 27.05.2012, E.S. 314; 36, 15.06.2012, E.S. 383.

POLYGONACEAE ‘
1. Atraphaxis billardieri Jaub. & Spach var. billardieri 47,27.05.2012, E.S. 293. Tran-Turan Elementi.

GUTTIFERAE (HYPERACEAE)

1. Hypericum vacciniifolium Hayek & Siehe 33, 12.06.2012, E.S. 347. Akdeniz Elementi, Endemik.

2. Hypericum polyphyllum Boiss. & Balansa 7, 11.06.2012, E.S. 322; 19, 13.06.2012, E.S. 360. Akdeniz Elementi.

3. Hypericum auriculatum (N. Robson & Hub.-Mor.) N. Robson 43, 26.05.2012, E.S. 275. Akdeniz Elementi, Endemik.
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4. Hypericum triquetrifolium Turra 32, 30.06.2012, E.S. 423; 46, 23.07.2013, E.S. 522.

MALVACEAE
1. Alcea pallida (Wild.) Waldst. & Kit. 31,27.05.2012, E.S. 285; 40, 01.07.2012, E.S. 427.
2. Althaea cannabina L. 34, 02.08.2013, E.S. 531.

LINACEAE
1. Linum nodiflorum L. 5,27.05.2012, E.S. 310; 19, 13.06.2012, E.S. 359; 50, 01.07.2012, E.S. 428. Akdeniz Elementi.

GERANIACEAE

1. Geranium glaberrimum Boiss. & Heldr. 36, 15.06.2012, E.S. 390. Akdeniz Elementi, Endemik.

2. Geranium rotundifolium L. 35,24.03.2012, E.S. 18; 51, 26.05.2012, E.S. 244; 47, 27.05.2012, E.S. 296; E.S. 302; 11, 14.06.2012,
E.S. 370.

3. Geranium tuberosum L. subsp. tuberosum 5, 10.04.2012, E.S. 90; 39, 30.04.2012, E.S. 179; 42, 19.05.2012, E.S. 220.

4. Erodium malacoides (L.) L’Hér. 43, 04.04.2012, E.S. 56. Akdeniz Elementi.

5. Erodium cicutarium (L.) L’Hér. subsp. cicutarium 53,24.04.2012, E.S. 122; 54, 17.06.2012, E.S. 407; 5, 10.04.2012, E.S. 87.

6. Erodium moschatum (L.) L’ Hér. 31, 29.04.2012, E.S. 145.

7. Pelargonium endlicherianum Fenzl 19, 22.07.2013, E.S. 507.

LEGUMINOSAE (FABACEAE)

. Genista involucrata Spach 55, 14.06.2012, E.S. 381; 56, 04.04.2012, E.S. 60. Iran-Turan Elementi, Endemik.

. Astragalus chrysochlorus Boiss. & Kotschy 41,09.05.2012, E.S. 192. Endemik.

. Astragalus macrocephalus Willd. subsp. finitimus (Bunge) D.F.Chamb. 24, 27.05.2012, E.S. 330. iran-Turan Elementi.

. Astragalus mesogitanus Boiss. 53,24.04.2012, E.S. 125; 20, 29.04.2012, E.S. 169; 33, 30.04.2012, E.S. 184. Endemik.

. Astragalus hirsutus Vahl 42, 19.05.2012, E.S. 227. Endemik.

. Astragalus angustifolius Lam. subsp. pungens (Willd.) Hayek 38, 16.06.2012, E.S. 403.

. Astragalus albicalycinus Hub.-Mor. & V.A.Matthews 45, 26.05.2012, E.S. 284.. Akdeniz Elementi, Endemik.

. Cicer pinnatifidum Jaub. & Spach 24,27.05.2012, E.S. 327.

. Vicia cracca L. subsp. cracca 11, 14.06.2012, E.S. 377; 24, 27.05.2012, E.S. 328. Avrupa-Sibirya Elementi.

10. Vicia ervilia (L.) Willd. 24, 11.06.2012, E.S. 325, E.S. 326.

11. Vicia peregrina L. 24, 11.06.2012, E.S. 491. Genis Yayilisli.

12. Vicia cuspidata Boiss. 50, 24.04.2012, E.S. 116. Akdeniz Elementi.

13. Lathyrus digitatus (M.Bieb) Fiori 57, 03.04.2012, E.S. 40; 2, 19.05.2012, E.S. 203; 24, 27.05.2012, E.S. 329. Akdeniz Elementi.
14. Lathyrus nissolia L. 47,27.05.2012, E.S. 292. Genis Yayilisl.

15. Ononis spinosa L. subsp. antiquarum (L.) Briq. 46, 23.07.2013, E.S. 517. Akdeniz Elementi.

16. Trifolium campestre Schreb. 5,27.05.2012, E.S. 308; 50, 24.04.2012, E.S. 115. Genis Yayiligh.

17. Trifolium glanduliferum Boiss. var. nervulosum (Boiss. & Heldr.) Zohary 45,24.04.2012, E.S. 109.Akdeniz Elementi.
18. Trifolium pallidum Waldst. & Kit. 49, 27.05.2012, E.S. 315.

19. Trifolium purpureum Loisel. var. pamphylicum (Boiss. & Heldr.) Holmboe 43, 26.05.2012, E.S. 263. Akdeniz Elementi.
20. Melilotus elegans Ser. 45,24.04.2012, E.S. 102. Akdeniz Elementi.

21. Trigonella crassipes (Boiss.) E.Small 63, 03.04.2012, E.S. 48; 26, 10.04.2012, E.S. 74. fran-Turan Elementi.

22. Trigonella spicata Sm. 67,27.05.2012, E.S. 299. Akdeniz Elementi.

23. Trigonella macrorrhyncha Boiss. 56, 04.04.2012, E.S. 59; 45, 24.04.2012, E.S. 101. Akdeniz Elementi. Endemik.

24. Medicago sativa L. subsp. sativa 67, 27.05.2012, E.S. 291; 5, 27.05.2012, E.S. 306; 20, 01.07.2012, E.S. 435, 60, 13.09.2012,
E.S.462; 41, 13.09.2012, E.S. 467. Genis Yayilisli.

25. Lotus corniculatus L. var. alpinus DC. 20,01.07.2012, E.S. 438.

26. Coronilla emerus L. subsp. emeroides (Boiss. & Spruner) Holmboe 49, 27.05.2012, E.S. 316; 24, 11.06.2012, E.S. 337.
27. Coronilla creticaL. 8,26.05.2012, E.S. 253; 11, 14.06.2012, E.S. 371. Akdeniz Elementi.

28. Coronilla parviflora Willd. 67,27.05.2012, E.S. 304. Akdeniz Elementi.

29. Onobrychis cornuta (L.) Desv. 14, 19.05.2012, E.S. 201. iran-Turan Elementi.

30. Ebenus hirsuta Jaub. & Spach 68, 16.05.2012, E.S. 394. Iran-Turan Elementi. Endemik.

OCoO~NOOTS, WNPEF

ROSACEAE.

1. Potentilla reptans L. 67,27.05.2012, E.S. 300.

2. Sarcopoterium spinosum (L.) Spach 58, 26.05.2012, E.S. 260. Akdeniz Elementi.
3. Sanguisorba minor Scop. subsp. magnolii (Spach) Brig. 1, 14.06.2012, E.S. 364.
4.RosacaninaL. 11, 14.06.2012, E.S. 368.

5. Pyrus elaeagnifolia Pall. subsp. elaeagnifolia 6, 25.04.2012, E.S. 128.

CRASSULACEAE
1. Sedumacre L. 52,19.05.2012, E.S. 226.

UMBELLIFERAE (APIACEAE)

1. Scandix iberica M.Bieb 45, 24.04.2012, E.S. 103. Genis Yayilisli.

2. Ferula lycia Boiss. 60, 19.05.2012, E.S. 230. fran-Turan Elementi, Endemik.

3. Ferula elaeochytris Korovin 60, 19.05.2012, E.S. 199; 54, 17.06.2012, E.S. 404. Akdeniz Elementi.
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4. Malabaila secacul (Mill.) Boiss. 19, 13.06.2012, E.S. 358.

5. Tordylium apulum L. 40, 24.03.2012, E.S. 2; 29, 04.04.2012, E.S. 63; 8, 26.05.2012, E.S. 243. Akdeniz Elementi.
6. Torilis leptophylla (L.) Rchb. f. 22, 20.05.2012, E.S. 235. Genis Yayiligl.

7. Daucus broteroi Ten. 45,24.04.2012, E.S. 104; 67, 26.05.2012, E.S. 294; E.S. 295 Akdeniz Elementi.

CAPRIFOLIACEAE
1.Lonicera etrusca Santi var. etrusca 52, 04.07.2013, E.S. 506. Akdeniz Elementi.

VALERIANACEAE

1. Valeriana dioscoridis Sm. 5, 10.04.2012, E.S. 88; 33, 30.04.2012, E.S. 183. Akdeniz Elementi.
2. Valeriana leucophaea DC. 6,25.04.2012, E.S. 132. Avrupa-Sibirya Elementi.

3. Valerianella coronata (L.) DC. 26, 10.04.2012, E.S. 76. Genis Yayilisli.

MORINACEAE
1. Morina persica L. var. persica 33, 12.06.2012, E.S. 346. Genis Yayiligh.

DIPSACACEAE

1. Scabiosa columbaria L. subsp. ochroleuca (L.) Celak var. ochroleuca (L.) Coulter 58, 26.05.2012, E.S. 259; 43, 26.05.2012, E.S.
273;7,11.06.2012, E.S. 323; 19, 13.06.2012, E.S. 361; 8, 30.06.2012, E.S. 414; 40, 01.07.2012, E.S. 431.

2. Pterocephalus papposus (L.) Coult. 57, 04.07.2013, E.S. 503; 40, 02.08.2013, E.S. 525. Genis Yayilish.

3. Pterocephalus pinardii Boiss. 38, 16.06.2012, E.S. 397; 24, 27.05.2012, E.S. 332. Akdeniz Elementi. Endemik.

COMPOSITAE (ASTERACEAE)

. Asteriscus aquaticus (L.) Less. 69,24.04.2012, E.S. 110; E.S. 111; 45,26.05.2012, E.S. 280. Akdeniz Elementi.

. Chrysophtalmum dichotomum Boiss. & Heldr. 15, 11.10.2012, E.S. 474. Akdeniz Elementi. Endemik.

. Inula montbretiana DC. 40, 24.03.2012, E.S. 8; 38, 16.06.2012, E.S. 402. Iran-Turan Elementi.

. Senecio vernalis Waldst. & Kit. 31,27.05.2012, E.S. 288; E.S. 289. Genis Yayilisli.

. Anthemis cretica L. subsp. anatolica (Boiss.) Grierson 8, 26.05.2012, E.S. 248.

. Anthemis tinctoria L. var. tinctoria 43, 26.05.2012, E.S. 271; 60, 19.05.2012, E.S. 218. Genis Yayiligl.

. Matricaria chamomilla L. var. recutita (L.) Grierson 40,24.03.2012, E.S. 11.

. Tripleurospermum parviflorum (Willd.) Pobed. 48, 20.05.2012, E.S. 241.

. Onopordum bracteatum Boiss. & Heldr. 15,03.07.2013, E.S. 499. Akdeniz Elementi.

10. Onopordum anatolicum (Boiss.) Boiss. & Heldr. ex Eig 45, 24.04.2012, E.S. 113. fran-Turan Elementi. Endemik.

11. Silybum marianum (L.) Gaertn. 59, 30.06.2012, E.S. 425. Akdeniz Elementi.

12. Cirsium ligulare Boiss. 31,27.05.2012, E.S. 287.

13. Cirsium lappaceum (M.Bieb.) Fisch. subsp. anatolicum Petrak 60, 13.09.2012, E.S. 461; 44, 11.10.2012, E.S. 473. Iran-Turan
Elementi.

14. Cirsium rhizocephalum C.A.Mey. subsp. sinuatum (Boiss.) P.H.Davis & Parris 44, 23.07.2013, E.S. 514.

15. Cirsium alatum (S.G.Gmel.) Bobrov subsp. alatum 38, 09.11.2012, E.S. 488; E.S. 490. iran-Turan Elementi.

16. Cirsium leucopsis DC. 26, 10.04.2012, E.S. 80. Endemik.

17. Picnomon acarna (L.) Cass. 24, 12.09.2012, E.S. 456. Genis Yayilisl.

18. Carduus nutans L. subsp. leiophyllus (Petrovic) Nyar 24, 11.06.2012, E.S. 336.

19. Carduus nutans L. subsp. sensu lato 39, 12.06.2012, E.S. 342; 40, 01.07.2012, E.S. 426. Genis Yayilisl.

20. Jurinea consanguinea DC. 24, 11.06.2012, E.S. 334.

21. Centaurea virgata Lam. 48,22.07.2013, E.S. 511. Genis Yayiligl.

22. Centaurea drabifolia Sm. subsp. austro-occidentalis Wagenitz 44, 03.07.2013, E.S. 498.

23. Centaurea kotschyi (Boiss. & Heldr.) Hayek var. decumbens Wagenitz 38, 16.06.2012, E.S. 398. Endemik.

24. Centaurea solstitialis L. subsp. pyracantha (Boiss.) Wagenitz 43, 30.06.2012, E.S. 421. Akdeniz Elementi. Endemik.

25. Centaurea iberica Trevir. 8, 30.06.2012, E.S. 411; 60, 13.09.2012, E.S. 457, 46, 12.10.2012, E.S. 484; 46, 23.07.2013, E.S.
519. Genis Yayiligh.

26. Centaurea urvillei DC. subsp. urvillei 58, 26.05.2012, E.S. 262; 38, 16.06.2012, E.S. 399; 24, 27.05.2012, E.S. 331; 44,
23.07.2013, E.S. 513. Akdeniz Elementi.

27. Centaurea bourgaei Boiss. 22,20.05.2012, E.S. 238. Akdeniz Elementi. Endemik.

28. Centaurea pichleri Boiss. subsp. pichleri 39, 30.04.2012, E.S.180; 2, 19.05.2012, E.S. 211; E.S. 212; 42, 19.05.2012, E.S. 229.
29. Centaurea depressa M.Bieb 11, 14.06.2012, E.S. 372. Genis Yayilish.

30. Centaurea mucronifera DC. 37, 15.06.2012, E.S. 391. Iran-Turan Elementi. Endemik.

31. Crupina crupinastrum (Moris) Vis. 31,29.04.2012, E.S. 144; 1, 14.06.2012, E.S. 367. Genis Yayilisl.

32. Carthamus dentatus Vahl 46, 23.07.2013, E.S. 523. Genis Yayilisl.

33. Xeranthemum annuum L. 7, 11.06.2012, E.S. 321; 43, 30.06.2012, E.S. 424; 39, 03.07.2013, E.S. 492. Genis Yayiligh.

34. Chardinia orientalis (L.) Kuntze 30,24.04.2012, E.S. 98. Iran-Turan Elementi.

35. Echinops ritro L. 6, 22.07.2013, E.S. 509.

36. Scolymus hispanicus L. 67,27.05.2012, E.S. 303; 20, 01.07.2012, E.S. 433, 27, 04.07.2013, E.S. 505. Akdeniz Elementi.

37. Cichorium intybus L. 67,26.05.2012, E.S. 290; 8, 30.06.2012, E.S. 412; 60, 13.09.2012, E.S. 460.

38. Scorzonera cana (C.A.Mey.) O.Hoffm. var. cana 23, 03.04.2012, E.S. 32; 2, 19.05.2012, E.S. 196; E.S. 215. Genis Yayiligl.
39. Scorzonera cana (C.A.Mey.) O.Hoffm. var. radicosa (Boiss.) Chamberlain 68, 16.05.2012, E.S. 393.

40. Tragopogon porrifolius L. subsp. longirostris (Sch.Bip.) Greuter 22,20.05.2012, E.S. 236.

41. Tragopogon pratensis L. subsp. orientalis (L.) Celak. 26, 10.04.2012, E.S. 72. Avrupa-Sibirya Elementi.
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42. Tragopogon latifolius Boiss. var. angustifolius Boiss. 25, 03.04.2012, E.S. 34. ran-Turan Elementi.

43. Leontodon asperrimus (Willd.) Endl. 1, 14.06.2012, E.S. 366. Iran-Turan Elementi.

44. Urospermum picriodes (L.) Scop. ex F.W.Schmidt 20, 01.07.2012, E.S. 432. Akdeniz Elementi.

45. Hieracium labillardierei Arv.-Touv 19, 13.06.2012, E.S. 508. Akdeniz Elementi.

46. Lactuca orientalis (Boiss.) Boiss. 60, 13.09.2012, E.S. 458 fran-Turan Elementi.

47. Lactuca variabilis Bornm. 52, 13.09.2012, E.S. 466. Endemik.

48. Taraxacum montanum (C.A.Mey.) DC. 44, 11.10.2012, E.S. 477. Iran-Turan Elementi.

49. Chondrilla juncea L. var. juncea 27, 12.09.2012, E.S. 451. Genis Yayilisl.

50. Crepis macropus Boiss. & Heldr. 43, 04.04.2012, E.S.55; 60, 13.09.2012, E.S. 459. Iran-Turan Elementi, Endemik.

51. Crepis foetida L. subsp. rhoeadifolia (M.Bieb.) Celak. 52, 13.09.2012, E.S. 465; 44, 11.10.2012, E.S. 475; 38, 09.11.2012, E.S.
486. Genis Yayilisl.

52. Crepis sancta (L.) Bornm. subsp. nemausensis (P.Fourn.) Babc. 54, 17.06.2012, E.S. 406; 50, 01.07.2012, E.S. 430; 61,
04.04.2012, E.S. 67. Genis Yayiligl.

CAMPANULACEAE

1. Campanula lyrata Lam. subsp. lyrata 50,01.07.2012, E.S. 429.

2. Campanula trachelium L. subsp. athoa (Boiss. & Heldr.) Hayek 47, 02.08.2013, E.S. 527. Avrupa-Sibirya Elementi.
3. Campanula stricta L. var. stricta 48,22.07.2013, E.S. 512. Iran-Turan Elementi.

4. Campanula macrostyla Boiss. & Heldr. 24, 11.06.2012, E.S. 324. Akdeniz Elementi. Endemik.

5. Asyneuma isauricum Contandr., Quézel & Pamukg. 44, 23.07.2013, E.S. 515. Akdeniz Elementi. Endemik.

6. Asyneuma linifolium (Boiss. & Heldr.) Bornm. subsp. linifolium 62, 12.06.2012, E.S. 344. Endemik.

7. Legousia pentagonia (L.) Thell. 51, 26.05.2012, E.S. 252; 58, 26.05.2012, E.S. 258. Akdeniz Elementi.

PRIMULACEAE

1. Cyclamen cilicium Boiss. & Heldr. var. cilicium 38,09.11.2012, E.S. 487.

2. Anagallis arvensis L. var. arvensis 6,25.04.2012, E.S. 128; 43,26.05.2012, E.S. 276.

3. Anagallis arvensis L. var. parviflora (Hoffmanns. & Link) Ces., Pass. & Gibelli 45,24.04.2012, E.S. 112. Akdeniz Elementi.

OLEACEAE
1. Jasminum fruticans L. 53, 24.04.2012, E.S. 118. Akdeniz Elementi.

APOCYNACEAE
1. Nerium oleander L. 43,26.05.2012, E.S. 265. Akdeniz Elementi.
2. Vinca herbacea Waldst. & Kit. 33, 30.04.2012, E.S. 181; 2, 19.05.2012, E.S. 209.

CONVOLVULACEAE

1. Convolvulus holosericeus M.Bieb. subsp. holosericeus 45,26.05.2012, E.S. 281.
2. Convolvulus arvensis L. 43,26.05.2012, E.S. 264; 44, 03.07.2013, E.S. 500.

3. Convolvulus stachydifolius Choisy 20, 29.04.2012, E.S. 171. iran-Turan Elementi.

BORAGINACEAE

. Heliotropium haussknechtii Bunge 20, 01.07.2012, E.S. 436. Akdeniz Elementi. Endemik.

. Heliotropium dolosum De Not. 5,27.05.2012,E.S. 312;7,11.06.2012, E.S. 319.

. Myosotis alpestris F.W.Schmidt 2, 19.05.2012, E.S. 200. Genis Yayiligl.

. Cynoglossum montanum L. 2, 19.05.2012, E.S. 208. Avrupa-Sibirya Elementi.

. Buglossoides arvense (L.) LM.Johnst. 63, 03.04.2012, E.S. 45; 28, 25.04.2012, E.S. 140. Genis Yayiligh.

. Echium italicum L. 67,27.05.2012, E.S. 305. Akdeniz Elementi.

. Echium angustifolium Mill. 8, 30.06.2012, E.S. 409. Akdeniz Elementi.

. Onosma isaurica Boiss. & Heldr. 14, 19.05.2012, E.S. 197. Iran-Turan Elementi. Endemik.

. Onosma stenoloba Hausskn. ex Riedl 49, 27.05.2012, E.S. 313. fran-Turan Elementi. Endemik.

10. Anchusa leptophylla Roem. & Schult. subsp. leptophylla 48, 20.05.2012, E.S. 239.

11. Anchusa undulata L. subsp. hybrida (Ten.) Cout. 43, 26.05.2012, E.S. 268; 19, 13.06.2012, E.S. 354. Akdeniz Elementi.
12. Anchusa azurea Mill. var. azurea 63, 03.04.2012, E.S. 47; 8, 30.06.2012, E.S. 415; 42, 13.09.2012, E.S. 468; 25, 04.07.2013,
E.S. 504.

13. Anchusa barrelieri (All.) Vitman var. orientalis Gusul. 16,25.04.2012, E.S. 133.

14. Alkanna orientalis (L.) Boiss. var. orientalis 39, 30.04.2012, E.S. 174. fran-Turan Elementi.

15. Alkanna tinctoria Tausch subsp. anatolica Hub.-Mor. 63, 03.04.2012, E.S. 46. Akdeniz Elementi.

16. Alkanna saxicola Hub.-Mor. 25, 03.04.2012, E.S. 33. Akdeniz Elementi, Endemik.
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SOLANACEAE
1. Atropa belladonna L. 12, 25.03.2012, E.S. 26. Avrupa-Sibirya Elementi.
2. Hyoscyamus aureus L. 67,27.05.2012, E.S. 297. Akdeniz Elementi.

SCROPHULARIACEAE

1. Verbascum sinuatum L. var. sinuatum 8, 30.06.2012, E.S. 410; 20, 01.07.2012, E.S. 434; 44, 11.10.2012, E.S. 476. Akdeniz
Elementi.

2. Verbascum lasianthum Boiss. ex Bentham 8, 26.05.2012, E.S. 247; 7, 11.06.2012, E.S. 317. Genis Yayiligl.
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3. Verbascum chionophyllum Hub.-Mor. 39, 03.07.2013, E.S. 494. Akdeniz Elementi, Endemik.

4. Linaria genistifolia (L.) Mill. subsp. praealta (Boiss.) Davis 11, 14.06.2012, E.S. 376. Akdeniz Elementi, Endemik.
5. Linaria genistifolia (L.) Mill. subsp. polyclada (Fenzl) Davis 8, 26.05.2012, E.S. 256. iran-Turan Elementi, Endemik.
6. Linaria genistifolia (L.) Mill. subsp. linifolia (Boiss.) Davis 46, 23.07.2013, E.S. 521.

7. Linaria corifolia Desf. 36, 15.06.2012, E.S. 386. fran-Turan Elementi, Endemik.

8. Cymbalaria microcalyx (Boiss.) Wettst. 13,25.03.2012, E.S. 28. Akdeniz Elementi.

9. Veronica cymbalaria Bodard 35, 24.03.2012, E.S. 15; E.S. 16; 23, 03.04.2012, E.S. 44; 31, 29.04.2012, E.S. 149. Akdeniz
Elementi.

10. Veronica anagalloides Guss. 43,26.05.2012, E.S. 272.

11. Veronica macrostachya Vahl, subsp. macrostachya 14, 19.05.2012, E.S. 216.

12. Veronica multifida L. 46, 08.05.2012, E.S. 189; 2, 19.05.2012, E.S. 198., iran-Turan Elementi, Endemik.

13. Veronica persica Poiret 20,01.07.2012, E.S. 437.

ACANTHACEAE
1. Acanthus hirsutus Boiss. subsp. hirsutus 38, 16.06.2012, E.S. 400.

LABIATAE (LAMIACEAE)

. Ajuga iva (L.) Schreber 52, 19.05.2012, E.S. 228. Akdeniz Elementi.

. Ajuga chamaepitys (L.) Schreb. subsp. chia (Schreb.) Arcang. var. chia 10,01.07.2012, E.S. 441. Genis Yayilisl.

. Ajuga bombycina Boiss. 70, 04.04.2012, E.S. 71. Akdeniz Elementi, Endemik.

. Phlomis lycia D.Don 19, 13.06.2012, E.S. 357. Akdeniz Elementi.

. Phlomis nissolii L. 43,30.06.2012, E.S. 422. Endemik.

. Lamium garganicum L. subsp. reniforme (Montbret & Aucher ex Bent.) R.R.Mill 39, 30.04.2012, E.S. 178.

. Lamium orientale (Fisch. & C.A.Mey.) E.H.L.Krause 40, 24.03.2012, E.S. 3; E.S.9; 7, 03.04.2012, E.S. 30. iran-Turan Elementi.
. Marrubium parviflorum Fisch. & C.A.Mey. subsp. parviflorum 8, 26.05.2012, E.S. 257; 39, 03.07.2013, E.S. 493. Iran-Turan
Elementi.

9. Sideritis brevibracteata P.H.Davis 34, 01.07.2012, E.S. 439. Akdeniz Elementi. Endemik.

10. Stachys lavandulifolia Vahl subsp. lavandulifolia 2, 19.05.2012, E.S. 195. iran-Turan Elementi.

11. Nepeta italica L. 42, 14.06.2012, E.S. 382. Genis Yayilisl.

12. Acinos rotundifolius Pers. 8,20.05.2012, E.S. 255; 43, 26.05.2012, E.S. 278; 5, 27.05.2012, E.S. 311; 43, 26.05.2012, E.S. 277;
45,26.05.2012, E.S. 282; 45,26.05.2012, E.S. 283. Genis Yayilish.

13. Thymus longicaulis C.Presl subsp. chaubardii (Rchb.f.) Jalas var. chaubardii 8, 30.06.2012, E.S. 417.

14. Mentha pulegium L. 46, 23.07.2013, E.S. 516.

15. Ziziphora capitata L. 45,24.04.2012, E.S. 106; E.S. 108; 19, 13.06.2012, E.S. 356. Iran-Turan Elementi.

16. Ziziphora tenuior L. 31, 29.04.2012, E.S. 150; 43, 26.05.2012, E.S. 279; 53, 24.04.2012, E.S. 123. Genis Yayiligl.

17. Salvia aucheri Benth. var. canescens Boiss. & Heldr 71,11.06.2012, E.S. 340. Akdeniz Elementi.

18. Salvia viridis L. 31, 29.04.2012, E.S. 151. Akdeniz Elementi.

19. Salvia ceratophylla L. 53, 24.04.2012, E.S. 126; 60, 19.05.2012, E.S. 217. fran-Turan Elementi.

20. Salvia candidissima Vahl subsp. occidentalis Hedge 36, 15.06.2012, E.S. 387. Iran-Turan Elementi.

21. Salvia heldreichiana Boiss. ex Bentham 60, 13.09.2012, E.S. 463. Akdeniz Elementi, Endemik.

22. Salvia virgata Jacq. 24, 12.09.2012, E.S. 455.

23. Salvia verbenaca L. 46,23.07.2013, E.S. 520. Akdeniz Elementi.
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PLUMBAGINACEAE
1. Plumbago europaea L. 24, 12.09.2012, E.S. 453. Avrupa-Sibirya Elementi. .
2. Acantholimon armenum Boiss. & A. Huet var. armenum 24, 12.09.2012, E.S. 454. Iran-Turan Elementi.

PLANTAGINACEAE
1. Plantago lanceolata L. 67,27.05.2012, E.S. 298.

ARISTOLOCHIACEAE
1. Aristolochia stenosiphon P.H.Davis & M.S.Khan 24, 11.06.2012, E.S. 333. Akdeniz Elementi, Endemik.

EUPHORBIACEAE
1. Euphorbia rigida M.Bieb. 26, 10.04.2012, E.S. 81. Akdeniz Elementi.
2. Euphorbia macrocloda Boiss. 40, 24.03.2012, E.S. 1. iran-Turan Elementi.

PLATANACEAE
1. Platanus orientalis L. 50, 24.04.2012, E.S. 117.

FAGACEAE
1. Quercus coccifera L. 28,25.04.2012, E.S. 142. Akdeniz Elementi.
2. Quercus trojana Webb subsp. trojana 1, 13.09.2012, E.S. 470. Akdeniz Elementi.

RUBIACEAE

1. Asperula arvensis L. 1,19.05.2012, E.S. 214. Akdeniz Elementi.
2. Asperula lilaciflora Boiss. subsp. mutensis Schonb.-Tem. 43, 26.05.2012, E.S. 274. Akdeniz Elementi, Endemik.
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3. Galium peplidifolium Boiss. 1, 19.05.2012, E.S. 202,70, 04.04.2012, E.S. 70. Akdeniz Elementi.
4. Cruciata taurica (Pall. ex Willd.) Ehrend. 2, 19.05.2012, E.S. 204. Genis Yayilish.
5. Rubia tinctorum L. 11, 14.06.2012, E.S. 374. Genis Yayilisl.

Classis; MONOCOTYLEDONES

ARACEAE
1. Arum alpinariae (Alpinar & R.R. Mill) P.C.Boyce 8,30.06.2012, E.S. 413. Avrupa-Sibirya Elementi, Endemik.

AMARYLLIDACEAE

1. Allium lycaonicum Siehe ex Hayek subsp. lycaonicum 29, 04.04.2012, E.S. 61.

2. Allium pseudoflavum Wed. 9, 30.06.2012, E.S. 420. iran-Turan Elementi.

3. Allium paniculatum L. subsp. paniculatum 33, 04.07.2013, E.S. 501. Akdeniz Elementi.
4. Galanthus elwesii Hook.f. 15, 11.04.2012, E.S. 94. Akdeniz Elementi.

ARISTOLOCHIACEAE

. Scilla bifolia L. 28, 25.04.2012, E.S. 138. Akdeniz Elementi.

. Ornithogalum narbonense L. 19, 13.06.2012, E.S. 362; 42, 14.06.2012, E.S. 379. Akdeniz Elementi.

. Ornithogalum oligophyllum E.D.Clarke 61, 04.04.2012, E.S. 69; 64, 08.05.2012, E.S. 186.

. Ornithogalum montanum Cirillo 33, 12.06.2012, E.S. 350. Akdeniz Elementi.

. Ornithogalum lanceolatum Labill. 48,20.05.2012, E.S. 242; 33, 12.06.2012, E.S. 348. Akdeniz Elementi.

. Ornithogalum neurostegium Boiss. & Blanche subsp. neurostegium 53, 24.04.2012; E.S. 121; E.S. 124; 33, 12.06.2012, E.S. 351.
. Ornithogalum umbellatum L. 34,24.03.2012, E.S. 14; 53,24.04.2012, E.S. 120

. Ornithogalum armeniacum Baker 42, 19.05.2012, E.S. 222. Akdeniz Elementi.

. Muscari comosum (L.) Mill. 36, 15.06.2012, E.S. 388. Akdeniz Elementi.

10. Muscari armeniacum Leichtlin ex Baker 33, 12.06.2012, E.S. 353. Genis Yayilisli.

11. Muscari neglectum Guss. ex Ten. 52, 19.05.2012, E.S. 223; E.S. 225. Genis Yayiligli.

12. Hyacinthella heldreichii (Boiss.) Chouard 5, 10.04.2012, E.S. 84; 28, 25.04.2012, E.S. 141. Akdeniz Elementi. Endemik.
13. Hyacinthella glabrescens (Boiss.) K.Perss. & Wendelbo 40, 24.03.2012, E.S. 10. Akdeniz Elementi, Endemik.
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LILIACEAE
1. Fritillaria aurea Schott 64, 08.05.2012, E.S. 185. fran-Turan Elementi, Endemik.
2. Tulipa cinnabarina K. Perss. 64, 08.05.2012, E.S. 187; 36, 15.06.2012, E.S. 389. Endemik.

COLCHICACEAE
1. Colchicum triphyllum Kunze 65,25.03.2012, E.S. 22; 60, 04.04.2012, E.S. 66. Akdeniz Elementi.
2. Colchicum kotschyi Boiss. 1, 13.09.2012, E.S. 472. iran-Turan Elementi.

IRIDACEAE

1. Iris schachtii Markgr. 2, 19.05.2012, E.S. 207. fran-Turan Elementi. Endemik.

2. Iris persica L. 12,25.03.2012, E.S. 25. fran-Turan Elementi.

3. Crocus ancyrensis (Herb.) Maw 12, 25.03.2012, E.S. 23. fran-Turan Elementi, Endemik.

4. Crocus biflorus Mill. subsp. isauricus (Siehe ex Bowles) B.Mathew 65, 25.03.2012, E.S. 20; E.S. 21; 15, 11.04.2012, E.S. 93.
Akdeniz Elementi, Endemik.

5. Crocus pallasii Goldb. subsp. pallasii 42, 13.09.2012, E.S. 464; 36, 12.10.2012, E.S. 483; 46, 12.10.2012, E.S. 485.

6. Gladiolus atroviolaceus Boiss. 42, 14.06.2012, E.S. 380; 38, 16.06.2012, E.S. 401; 24, 11.06.2012, E.S. 338. Iran-Turan
Elementi.

ORCHIDACEAE

1. Ophrys phrygia H.Fleischm. & Bornm. 66, 13.06.2012, E.S. 363.

2. Orchis morio L. subsp. picta (Loisel.) K.Richt. 61,04.04.2012, E.S. 68. Genis Yayiligh.

3. Orchis anatolica Boiss. 63, 03.04.2012, E.S. 49; 36, 15.06.2012, E.S. 392. Akdeniz Elementi.
4. Cephalanthera rubra (L.) L. M. C. Richard 1, 14.06.2012, E.S. 365. Genis Yayilish.

XANTHORRHOEACEAE
1. Asphodeline taurica (Pall.) Endl. 33, 12.06.2012, E.S. 352; 54, 17.06.2012, E.S. 405. Akdeniz Elementi.

GRAMINAE (POACEAE)

. Aegilops triuncialis L. subsp. triuncialis 25, 12.09.2012, E.S. 444; 44, 03.07.2013, E.S. 497. Genis Yayilish.

. Secale cereale L. var. ancestrale Zhuk. 44, 03.07.2013, E.S. 497. Endemik.

. Hordeum murinum L. subsp. glaucum (Steud.) Tzvelev 39, 03.07.2013, E.S. 495.

. Taeniatherum caput-medusae (L.) Nevski subsp. crinitum (Schreber) Melderis 27, 12.09.2012, E.S. 443. Genis Yayilisl.
. Bromus tectorum L. 2, 19.05.2012, E.S. 206. Genis Yayilisl.

. Bromus danthoniae Trin. 27, 12.09.2012, E.S. 446.

. Phleum exaratum Griseb. subsp. exaratum 27, 12.09.2012, E.S. 450. Genis Yayiligli.

. Festuca callieri (Hack.) Markgr. subsp. callieri 27, 12.09.2012, E.S. 445. Genis Yayilisl.

. Dactylis glomerata L. subsp. glomerata 27, 12.09.2012, E.S. 449. Avrupa-Sibirya Elementi.
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10. Piptatherum coerulescens (Desf.) P.Beauv. 40, 02.08.2013, E.S. 526.
11. Pennisetum orientale Rich. 34, 02.08.2013, E.S. 530. Iran-Turan Elementi.
12. Chrysopogon gryllus (L.) Trin. 27, 12.09.2012, E.S. 448. Genis Yayiligl.

4. Sonuglar ve tartisma

Biiyiikegri Dagy, Igel ili sinirlari iginde ve P.H.Davis’in Grid kareleme sistemine gore C4 karesi iginde yer almaktadir. Yapilan
bu ¢alisma sonucunda, arastirma alanindan 51 familyaya ait 193 cins ve bu cinslere ait toplam 330 takson tespit edilmistir.

Aragtirma alaninda tespit edilen 330 taksonun tamami Spermatophya subesine aittir. Bu 330 taksonun 5’i Gymnospermae,
325’si Angiospermae alt subesine aittir. Angiospermlerin 45’1 Monocotyledon, 280’1 Dicotyledon sinifina aittir.

Toplanan taksonlarin fitocografik bolgeleri Tiirkiye Florasi esas alinarak belirlenmistir. Bunlarin fitocografik bolgelere gore
dagilim oranlari; % 27.3 Akdeniz elementi, % 14.3 fran-Turan elementi, % 2.7 Avrupa-Sibirya elementi, % 17.5 Genis Yayilish ve
yayilis alanlar1 bilinmeyenlerin oran1 % 38.2 olarak tespit edilmistir.

Toplanan taksonlarin familyalarina gore dagilimi degerlendirildiginde en ¢ok takson iceren on familya su sekildedir;
Compositae (Asteraceae) 52, Leguminosae 30, Cruciferae (Brassicaceae) 29, Labiatae (Lamiaceae) 23, Caryophyllaceae 18,
Boraginaceae 17, Scrophulariaceae 13, Aristolochiaceae 13, Poaceae (Gramineae) 12 ve Ranunculaceae 10. ilk on familyaya ait
taksonlarin sayilar1 Tablo 1°de verilmigtir.

Tablodan da anlagilacagi gibi ilk dort sira Tiirkiye Florasi ile benzesmektedir. Fark olarak sadece Tiirkiye Florasi’nda 3. sirada
yer alan Labiatae familyasi calismamizda 4., Tiirkiye Florasi’nda 4. sirada yer alan Cruciferae familyasi ise ¢aligmamizda 3. sirada
yer almaktadir.

Tablo 1. En ¢ok taksona sahip ilk on familya ve takson sayilart

SIRANO FAMILYA ADI TAKSON SAYISI YUZDE ORANI
1 Compositae (Asteraceae) 52 % 15.8
2 Leguminosae (Fabaceae) 30 % 9.1
3 Cruciferae (Brassicacee) 29 % 8,8
4 Labiatae (Lamiaceae) 23 %7

5 Caryophyllaceae 18 %5.5
6 Boraginaceae 17 %5.1
7 Scrophulariaceae 13 %4

8 Aristolochiaceae 13 %3.9
9 Poaceae (Gramineae) 12 % 3.6
10 Ranunculaceae 10 %3

11 Digerleri 105 % 31.8
TOPLAM 330 %100

Arastirma alanindan toplanan bitkilerden en ¢ok taksona sahip olan on cins degerlendirildiginde; Centaurea %3, Salvia
%2.1, Ornithogalum %2.1, Dianthus %1.8, Astragalus %1.8, Alyssum %1.5, Veronica %1.5, Cirsium %1.5, Silene %1.2 ve
Hypericum %1.2’sini olusturmaktadir. Bu cinslere ait taksonlarin sayilar1 Tablo 2’te verilmistir.

Tirkiye Florasi’nda birinci sirayr Astragalus cinsi alirken, ¢aligmamizda birinci sirayr Centaurea cinsi almaktadir.
Astragalus cinsi besinci sirada bulunmaktadir.

Tablo 2. En ¢ok taksona sahip ilk on cins ve takson sayilari

SIRA NO CINS ADI TAKSON SAYISI YUZDE ORANI
1 Centaurea 10 % 3

2 Salvia 7 % 2.1
3 Ornithogalum 7 % 2.1
4 Dianthus 6 % 1.8
5 Astragalus 6 % 1.8
6 Alyssum 5 % 1.5
7 Veronica 5 % 1.5
8 Cirsium 5 % 1.5
9 Silene 4 % 1.2
10 Hypericum 4 % 1.2
11 Digerleri 271 % 82.3
TOPLAM 330 % 100

Caligma sonuglari, alanimiza yakin yapilmis 9 bdlgenin sonuglari ile taksonlarin fitocografik bolgelere gore
dagilimi, en ¢ok takson i¢eren familyalar, en ¢ok takson igeren cinsler, endemizm durumlar1 ve hayat formlarma gore
oranlar1 karsilastirilmistir.
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Karsilagtirma yapilan ¢aligmalar:
. Bityiikegri Dag1 (Mut/igel) ve Cevresinin Floras1 (Sirin, 2012).
. Tufan Dag, Corak Dag1 ve Turansah Dag1 (Karaman) Florasi (Dogu, 2008).
. Bozkir-Cumra Apa Baraji ve Hadim (Konya) Arasinda Kalan Bolgenin Floras: (Tugay, 2004).
. Bademli Aladag (Hadim-Konya) Florasi (Serin, 1988).
. Ceki¢ Dag1 ve Gevne Vadisi Floras: (Hadim-Konya) (Ertugrul vd., 2002).
. Tuzakli, Otluk, Gidefi Daglari’nin (Akseki) ve Cevresinin Florasi (Duran, 2002).
. Taseli Platosu (Konya-Igel-Antalya) Floras1 I, IL, III, IV (Siimbiil ve Erik, 1986, 1988,1990)
. Pusat Dag1 Flora ve Vejetasyonu (Silifke-Mersin-Tiirkiye) ( Aksay, 2006)
. Ayranci Baraji, Karakiirtlii Dag1, Alahan ve Karaman Arasinda Kalan Bélgenin Florasi (Unal ve Saglam, 2008, 2009).
0. Karadag (Karaman) Florasi (Unal, 1991).

— O 01N N DN WN—

Arastirma alani, fitocografik bolge oranlar1 bakimindan yakin bolge floralartyla karsilastirildiginda Akdeniz elementi
bakimindan galisma alanimiza en yakin bdlgeler % 29 oraniyla Taseli Platosu (Konya-igel-Antalya) Florast ve % 26.48 oraniyla
Pusat Dag1 Flora ve Vejetasyonu goriilmektedir. Tablo incelendiginde % 37.4 oraniyla en fazla Akdeniz elementine sahip ¢alisma
Tuzakli, Otluk, Gidefi Daglari’nin (Akseki) ve Cevresinin Florasi olarak goriilmektedir. Bunun sebebi bolgenin tamamen Akdeniz
fitocografik bolgesi altinda olmasidir. Bademli Aladag (Hadim-Konya) Florasi, Ceki¢ Dagi ve Gevne Vadisi Florasi (Hadim-Konya),
Ayranci Baraji, Karakiirtlii Dagi, Alahan ve Karaman Arasinda Kalan Bolgenin Florasi adli ¢aligmalarda Akdeniz elementi oraninin
% 20’nin altinda oldugu goriilmektedir. Bu bélgeler Akdeniz fitocografik bolgesi ile fran-Turan fitocografik bolgesi arasinda gegis
teskil ettiginden bu oran daha diisiiktiir. Karadag (Karaman) Floras1 adh ¢alisma ise Iran-Turan fitocografik bolgesinde kaldigindan
Akdeniz elementi orant % 11.6 ile ¢ok diisiik bir diizeyde kalmistir.

Calhisma alanimizdaki fran-Turan elementi oran1 % 14.3 olarak tespit edilmistir. Iran-Turan elementi oran1 bakimimdan
caligma alammiza en yakin bdlgeler % 16.9 oraniyla Taseli Platosu (Konya-igel-Antalya) Florast ve % 13.9 oraniyla Pusat Dagi
Flora ve Vejetasyonu goriilmektedir. iran-Turan element oram bakimindan en biiyiik farkliligi Ayranci Baraji, Karakiirtlii Dagi,
Alahan ve Karaman Arasinda Kalan Bolgenin Florasi adli ¢alismada goriilmektedir. Bunun nedeni ¢aligma alanimizin karsilastirilan
bu bolgeye gore daha giineyde ve Akdeniz fitocografik alaninin etkisi altinda olmasidir.

Caligma alanimizdaki Avrupa-Sibirya elementleri oran1 % 2.7 olarak tespit edilmistir. Caligma alanimizdan elde ettigimiz
orana en yakin oranlara Tufan Dag, Corak Dag1 ve Turansah Dag1 (Karaman) Floras1 ve Karadag (Karaman) Floras1 ¢aligmalarinda
rastlanmustir. Calisma alanimiz ve karsilastirilan biitiin ¢alismalarda Avrupa-Sibirya elementinin oranmin Akdeniz ve Iran-Turan
elementlerine oranindan ¢ok diisiik seviyede oldugu goériilmektedir(Tablo 3).

Tablo 3. Karsilastirilan alanlardaki taksonlarin fitocografik bolgelere gore dagilimi

Calisma No 1 2 3 4 5 6 7 8 9 10
Top. Takson Sayis1 P
Fit. Cogr. Bolge V¥

330 943 1173 513 607 1023 1053 326 834 521

Akdeniz (%) % 27.3 23.7 20.1 18.4 17.9 37.4 29 26.48 19.6 11.6
Iran-Turan (%) % 14.3 18.5 19.6 18.8 21.7 8.9 16.9 13.9 27.3 25.2
Avrupa-Sibirya (%) % 2.7 2.4 35 3.6 4.9 3.6 5.8 7.33 4.7 31
Genis Yay. Ve

. % 54.7 55.4 56.8 59.2 54.4 50 48.3 52.31 48.4 46.3
Bilinmeyen (%)

Caligma alanimiz da dahil Ceki¢ Dag1 ve Gevne Vadisi Florasi diginda karsilastirilan tiim alanlarda Compositae ve
Leguminosae familyalar1 Tiirkiye Florasinda oldugu gibi ilk iki sirada yer almistir. Tufan Dag, Corak Dagi ve Turansah Dagi
(Karaman) Florasi, Bademli Aladag (Hadim-Konya) Florasi, Tuzakli, Otluk, Gidefi Daglari’nin (Akseki) ve Cevresinin Florasi ve
Pusat Dagi Flora ve Vejetasyonu (Silifke-Mersin-Tiirkiye) ¢alismalarinda Leguminosae ilk sirada yer alirken, diger ¢aligmalarda
Compositae familyasi ilk siradadir. Calismamiza benzer sekilde Tufan Dag, Corak Dag1 ve Turangah Dag1 (Karaman) Florasi, Cekig
Dag1 ve Gevne Vadisi Floras1 (Hadim-Konya), Taseli Platosu (Konya-icel-Antalya) Florasi I, II, III, IV, Karadag (Karaman) Floras1
calismalarinda Cruciferae familyas: {iglincii sirada yer alirken; Tiirkiye Florasi, Bozkir-Cumra Apa Baraji ve Hadim (Konya)
Arasinda Kalan Bolgenin Florasi, Bademli Aladag (Hadim-Konya) Florasi, Tuzakli, Otluk, Gidefi Daglar’nin (Akseki) ve
Cevresinin Florasi, Pusat Dag1 Flora ve Vejetasyonu (Silifke-Mersin-Tiirkiye) ve Ayranci Baraji, Karakiirtli Dagi, Alahan ve
Karaman Arasinda Kalan Bolgenin Florasi ¢aligmalarinda Labiatae familyasi {iglincii sirada yer almaktadir (Tablo 4).

Calisma alanimizdan 56 endemik takson toplanmis olup orani ise % 16.96’dir. Bu oran Tiirkiye Floras:1 endemik takson

oranina gore oldukca diisiik seviyededir. Oranin diisiik olmasinin sebebini sdyle agiklayabiliriz: Bolgede otlatmanin fazla olmasi,
tarim alanlarinin agilmasi ve yerlesim yerleri sayilabilir. Karsilastirilan ¢aligma alanlarinda en yiliksek endemizm oranina Cekic Dagi
ve Gevne Vadisi Floras1 (% 21.9) ¢aligmasinda rastlanmaktadir. Bunun sebebini boélgenin yiiksek daglarla izole edilmis olmasidir
seklinde yorumlayabiliriz. En diisiik endemizm oranina ise Pusat Dag1 Flora ve Vejetasyonu % 5.29 ¢aligmasinda rastlanmaktadir.
Karsilagtirma yaptigimiz diger caliymalardaki endemizm orani ise bolgenin topografik ve jeolojik durumuna gore degisiklik

gosterdigi sdylenebilir (Tablo 5).
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Tablo 4. Karsilastirilan alanlardaki en ¢ok taksona sahip familyalar

Calisma No 1 2 3 4 5 6 7 8 9 10
Top. Takson Sayist P 330 943 1173 513 607 1023 1053 326 834 521
Familya A1V

Compositae (%) 15.8 11.2 14.3 9.9 13.8 10 115 11.25 134 12.2
Leguminosae (%) 9.1 11.4 9.1 12.3 7.9 111 10 11.92 8.4 10.6
Cruciferae (%) 8.8 7.8 6.4 5.8 9 5.4 7.2 4,63 6.4 7.3
Labiatae (%) 7 7.8 6.9 9 8.7 6.6 7.1 11.25 7.5 6.7
Caryophyllaceae (%) 55 5 5 2.8 6.7 5.8 5.4 5.96 6 4.9
Boraginaceae (%) 5.1 3.8 4 3.7 2.8 2.2 3.8 4.63 4.3 2.9
Scrophulariaceae (%) 4 4.3 39 3.7 4.1 2.2 3.8 4.63 3.9 4.6
Aristolochiaceae 3.9 4.4 4.2 2 4.5 3.9 3.7 4.63 3.6 2.1
Poaceae 3.6 5.4 5.4 9 6.2 8.1 3.4 4.63 6.7 6.7
Ranunculaceae 4 3.2 2.6 2.5 3 1.8 3.2 2.63 2.9 2.5

Tablo 5. Karsilastirilan Alanlarda Endemizm Durumu

Calisma No 1 2 3 4 5 6 7 8 9 10
Top. Takson Sayis1 P> 330 943 1173 513 607 1023 1053 326 834 521
Endemik Takson Sayisi 56 174 218 77 133 163 213 8 167 67

Endemizm Orani (%) 16.96 184 8.6 151 21.9 16.9 20.2 5.29 20 13.5

Bu ¢alisma Selguk Universitesi BAP Koordinatrliigii tarafindan 12101009 nolu proje ile desteklenmistir.
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Examination of the leaflets hairs and stoma structures with the electron microscope of the genus Ebenus L.
(Leguminosae) in Turkey
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Abstract

In this study, the characteristics of the hairiness on the leaflets surfaces and the stoma structures are examined
with the electron microscope (EM) for the taxa of the Ebenus L. genus, all species are endemic to Turkey. In the
samples examined, it was determined as differentiating characteristics whether or not there were cuticulare folds in the
membrane structures of the epidermis cells, the characteristics of the hair wall structures and whether or not there were
glands. It was also determined that stoma structure.

Key words: Ebenus, leaflets, stoma, trichome, Turkey

Tiirkiye’de yetisen Ebenus (Leguminosae) cinsi iiyelerinin yaprakgik tiiylerinin ve stomalarinin electron
mikroskopu ile arastiriimasi

Ozet

Bu ¢alismada, biitiin tiirleri Tiirkiye igin endemik olan Ebenus L. cinsi tiirlerinin yaprak yiizeylerinin tiiylenme
karakteristikleri ve stoma yapilar1 elektron mikroskopu (SEM) ile incelenmistir. Tiirlere ait kutikula yapisinda yer alan
epidermis hiicreleri, tily hiicre duvarlarinin yapilarinda farkliliklarin olup-olmadiklari, glandlarinin olup-olmayist
incelenmistir. Ayrica stoma yapilar1 aragtirilmistir.

Anahtar kelimeler: Ebenus, yaprak¢iklar, stoma, tity, Tiirkiye
1. Introduction

The genus Ebenus L. within the Leguminosae family is represented by 19 species in the world (International
Plant Names Index [Ipni]). Thirteen species of the genus known with the Turkish names of morgeven (purple tragacant)
and sar1 geven (yellow tragacant) (Aytag, 2000) grow in Turkey. All of these species are endemic to Turkey (Hub-
Mor., 1973). Furthermore, 6 species in the world grow in the following regions: E. cretica L. and E. sibthorpii DC. on
the islands in the Aegean Sea; E. pinnata Alt. in Egypt, Tunisia and Morocco; E. armitagei Schwein in Libya ve
Algeria; E. stellata Boiss. in Iran, Pakistan and Afghanistan; and E. lagopus Boiss. in Southern Iran.

According to their morphological appearances, even if they resemble the genus Astragalus L., they are
differentiated, especially with the structure of the calyx teeth being formed longer than the calyx tube and the
monodelphus shape of the stamens.

The genus members are perennial, hemicryptophyte, woody at the base or herbaceous, creeping or erect. The
leaves are trifoliate or imparipinnate with 3-15 pairs of entire leaflets. The inflorescence is globose, oblong or
cylindrical on long peduncles. The calyx is campanulate—tubulose with 5 plumose teeth. The petals are yellow or
purple. The standard obovate or obcordate; keel truncate, obtuse; the wings are much shorter than the other parts. The
vexillare stamen connate with the outer. The style filiform, incurved; the stigma small, terminal. The fruit small,
enclosed by the calyx, flattened, membranous, smooth, sparingly hairy, 1-seed.
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When the distributions of the species endemic to Turkey are examined, it is observed that the E. haussknecthii,
E. macrophylla and E. laguroides species are localized on the Anatolian diagonal and that those in the other taxa grow
to the west of the diagonal (Aytag, 2000).

Within the genus, the E. hirsuta, E. plumosa and E. boissieri species have yellow flowers and the others have
violet and purple flowers.

The E. pisidica species grows on serpentine rock soils and all of the other species grow on calcareous and
basalt rock soils..

2. Materials and methods

The specimens used in the study are deposed in the GAZI. In addition, the locations where the plants were
collected are given in the table 1. The leaflets, also to be examined with the scanning electron microscope (SEM), were
taken from the regions close to the end points of the dried plant leaf and mounted on the SEM stubs with double—sided
tape in a manner in which the lower and upper surfaces could be examined. They were coated with gold by using the
Polaron SC 502 Sputter Coater and were examined with the Jeol JSM 6060 SEM operated at 15 kW in the Gazi
University electron microscope unit. The locations of the specimens collected and used in the study are given in Tablel.

Information was given respectively on the species, Latin names and authors, their synonyms, if any, and
Turkish names, brief differentiating characteristics of the species, growing regions, to which regional element they
belong, their IUCN (2011) categories, chromosome numbers, pollen structures, the upper and lower surface hairiness of
the leaves and the stoma structures. These structures were discussed after adding the hair and stoma photographs for the
species.

The terminology of Al-Shammary & Gornall (1994) was used to define all of the hairs.

3. Results

Identification key for the species in Turkey
I.Keelbearded............couiiiiii e eeeeeeeeeeeeeeeeeeeieeie e e ... DATDIGEFA
1. Flowers completely glabrous
2. Inflorescence spike
3. Flowers completely purple...... ..o macrophylla
3. Flowers yellow; keel pinksh—suffused ..............ccccoiiiiiiiiii plumosa
2. Inflorescence ovate, globose or oblong
4. Flowers yellow
5. Clearly caulescent; plants with spreading hairs.......................co hirsuta
5. Shortly caulescent at base; adpressed hairy..............ooooiviiiiiiiiiiiinee, boissieri
4. Flowers purple
6. Peduncle at least 5 times longer than stem; leaves with 3-5 pairs of leaflets at base

...................................................................................................... longipes
6. Peduncle as long as or shorter than stem
7. Stem leaves with 1-3 pairs of leaflets
8. Plant with long spreading hairs; corolla 15-17 mm....................cccoeeeeeael. depressa
8. Plant with shortly adpressed hairs; corolla shorter than 12 mm
9. Outer bracts linear—lanceolate; standard longer than keel...................... cappadocica
9. Outer bracts ovate to lanceolate; standard shorter than keel...................... bourgaei
7. Stem leaves with 3—4 pairs of leaflets
10. Plant with adpressed hairs; bracts linear—lanceolate.................................. reesei
10. Plant with spreading hairs; bracts ovate—lanceolate
11.Creeping; standard longer than keel....................................... haussknechtii
11. Erect; standard as long as keel or shorter
12.Lower calyx teeth twice as long as upper; outer bracts 5-7 mm
216 [ pisidica
12.Lower calyx teeth 1/3-1/4 longer than wupper; outer bracts at least 4 mm
WA, .ttt laguroides

This study, in which the systematic and morphological (Aytag et al., 2001), cytogenetic (Aksoy, et al., 2001), pollen
structures (Pmar & Aytag, 2000), and seed morphologies (Bayraktar et al., 2010) and seed chemistries (Azcan, 2001) were studied
previously, set forth the leaf hairiness and the stoma characteristics of the genus members, discussed whether or not there is a
systematic significance of these two structures and examined the correlations with the other characteristics.

3.1. E. plumosa Boiss. & Heldr. Turkish name: Tarlamorgeveni
Leaves 4-7 pairs; with long peduncle; has flowering on spike; yellow corolla.

Zeki AYTAC et al., Examination of the leaflets hairs and stoma structures with the electron microscope of the genus Ebenus L. (Leguminosae) in
Turkey
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It has two varieties.

Var. plumosa

Type: Usak. The flowers are completely yellow. The second record is from Antalya.

Var. speciosa Hub.—Mor.

Type:Ermenek. Pink color is dominant on the keel.

IUCN category: CR. Mediterranean element.

The chromosome number of both taxa is 2n=14.

The second chromosome is metacentric in and var. speciosa, submetacentric plumosa (Aksoy et al,. 2001).

Both taxa grow on calcareous rock soils.

IUCN category: EN. It is a Mediterranean element.

Pollen grains radially symmetrical, isopolar, tricolpate, operculate, prolate, 3—4um in polar diameter and 16.2um in equatorial
diameter. Ornamentations reticulate exine 1 pm thick in both taxa.

The leaves are of an amphistomatic type. The stoma cells are at the same level as the epidermis. There are ornamentations in the
cuticulare of the epidermis cells on the upper surface of the leaf. The lower surface epidermis cell membranes are slightly wavy. The
cover hairs are simple and 1-2 celled. The hair walls are striate, echinate and 7 + 1.1 per pm?. The glands are rather small and they
are fewer than the cover hairs. The stomas are parasitic and 18 + 1.2 per um? (Figure 1).

3. 2. E. macrophylla Jaub. & Spach. Turkish name: Iriyapraklimorgeven

It is unique species which is the biggest leaflets in the genus, inflorescence in spikes, corolla shorter than the calyx teeth.
Type: Cappadocica ad Euphratem.

IUCN category: EN. Irano—Turanian element.

The chromosome number is 2n=14 and all chromosomes are metacentric.

Pollen grains radially symmetrical, isopolar, tricolpate, operculate, prolate. 28.3 um in polar diameter, 16.8 pm in equatorial
diameter. Ornamentations reticulate, exine 1 pm.

The leaves are of an amphistomatic type. The stoma cells are at the same level as the epidermis. There are ornamentations in
the cuticle of the epidermis cells on the upper surface of the leaf. The lower surface epidermis cell membranes are slightly
wavy. Hairs are simple and 1-2 celled. The hair walls are striate, echinate and 40—50+2.1 per pm?. The glands are rather small
and they are fewer than the cover hairs. The stomas are parasitic and 10+1.1 per pm? (Figure 2).

3. E. barbigera Boiss. Turkish name: Sakallimorgeven

Sinonim: E. pogonotropis Jaub. & Spach.

It is unique species with long—bearded keel. Prostrate. Leaves with 3—4 leaflets.

Type: Denizli Babadag.

Also growing between Kale (Denizli)-Mugla screen of Pinus brutia Ten. forest.

IUCN category: EN. Mediterranean element.

The chromosome number is 2n=14 and three chromosomes have satellites.

Pollen grains radially symmetrical, isopolar, tricolpate, operculate, prolate, 24.6 pm in polar diameter and 17.3 pm in
equatorial diameter. Ornamentations reticulate, exine 1 pm thick

The leaves are of an amphistomatic type. The stoma cells are at the same level as the epidermis. There are
ornamentations in the cuticle of the epidermis cells on the upper surface of the leaf. The lower surface epidermis cell
membranes are slightly wavy. The cover hairs are simple and 1-2 celled. The hair walls are striate, echinate, echinate—
granulate and 12+1.2 per pm?. The glands are rather small and they are fewer than the cover hairs. The stomas are
parasitic and 20£1.1 per pm? (Figure 3).

3.4. E. reesei Hub.—Mor. Turkish name: Yatikmorgeven

Synonym: E. reesei var minor syn. nov.

Prostrate; leaves with2—4 pairs of leaflets; stipules longer than internodes at base; outer bracts oblong—lanceolate.

Type: Mugla: Fethiye—Dirmil, Pinetum auf mergelkalk 51 km V von Fethiye, 2000 m, limestone slopes.

IUCN category: EN. Mediterranean element.

The chromosome number is 2n=14 and three chromosomes have satellites.

Pollen grains radially symmetrical, isopolar, tricolpate, operculate, prolate. 27.9 pum in polar diameter, 18 pum in
equatorial diameter. Ornamentations reticulate, exine 1 um thick

The leaves are of an amphistomatic type. The stoma cells are at the same level as the epidermis. There are
ornamentations in the cuticle of the epidermis cells on the upper surface of the leaf. The lower surface epidermis cell
membranes are slightly wavy. The cover hairs are simple and 1-2 celled. The hair walls are striate, striate, echinate—
granulate and 10+1.5 per um?. The glands are absent. The stomas are parasitic and 18+1.1 per um? (Figure 4).

3.5. E. haussknechtii Bornm. ex Hub.—Mor. Turkish name: Harputmorgeveni
Prostrate; leaves with 3—4 pairs of leaflets; calyx longer than corolla.

Type= Elazig.

IUCN category: LC. Irano—Turanian element.

The chromosome number is 2n= 14
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Pollen grains radially symmetrical, isopolar, tricolpate, operculate, prolate. 29.1 pm in polar diameter, 17.7 pum in
equatorial diameter. Ornamentations reticulate exine 1 um thick.

The leaves are of an amphistomatic type. The stoma cells are at the same level as the epidermis. There are
ornamentations in the cuticle of the epidermis cells on the upper surface of the leaf. The lower surface epidermis cell
membranes are slightly wavy. The cover hairs are simple and 1-2 celled. The hair walls are striate, echinate—granulate
and 15+1.2 per pm?. The glands are absent. The stomas are parasitic and 3%1.5 per pm? (Figure 5).

3.6. E. depressa Boiss. & Bal. Turkish name: Bodurmorgeven

Plant 5-10 cm; the leaves with a pair of leaflet.

Type: Kayseri, Develi.

IUCN category: EN. Irano—Turanian element.

The chromosome number is 2n=14

Pollen grains radially symmetrical, isopolar, tricolpate, operculate, prolate, 27.8 pm in polar diameter and 17.2 pm in
equatorial diameter. Ornamentations reticulate, exine 1 um thick

The leaves are of an amphistomatic type. The stoma cells are at the same level as the epidermis. There are
ornamentations in the cuticle of the epidermis cells on the upper surface of the leaf. The lower surface epidermis cell
membranes are slightly wavy. The cover hairs are simple and 1-2 celled. The hair walls are striate, echinate, echinate—
granulate and 17+1.2 per um?. The glands are very small. The stomas are parasitic and 20£1.5 per pum? (Figure 6).

3.7. E. bourgaei Boiss. Turkish name: Calimorgeven

Woody at base leaves trifoliolate at base with 5 leaflets on stem, peduncle 2—7 cm, inflorescence ovoid—oblong.

Type: Antalya, Elmal1.

IUCN category: VU. Mediterranean element.

The chromosome number is 2n= 14

Pollen grains radially symmetrical, isopolar, tricolpate, operculate, prolate. 28.8 pm in polar diameter, 16.8 um in
equatorial diameter. Ornamentations reticulate exine 1 pm thick.

The leaves are of an amphistomatic type. The stoma cells are at the same level as the epidermis. There are
ornamentations in the cuticle of the epidermis cells on the upper surface of the leaf. The lower surface epidermis cell
membranes are slightly wavy. The cover hairs are simple and 1-2 celled. The hair walls are striate, echinate, echinate—
granulate and 4+1.2 per pm?. The glands are very small. The stomas are parasitic and 16£1.5 per pm? (Figure 7).

3.8. E. cappadocica Hausskn. & Siche ex Bornm. Turkish name: Bozkirmorgeveni

Woody at base, 5-10 cm long, leaves trifoliolate, peduncle 1-4 cm.

Type: Nigde, Camardi—Bereketli.

IUCN category: LC. Irano—Turanian element.

The chromosome number is 2n= 14

Pollen grains radially symmetrical, isopolar, tricolpate, operculate, prolate. 25.2 pm in polar diameter, 17.8 pm in
equatorial diameter. Ornamentations reticulate exine 1 pm thick.

The leaves are of an amphistomatic type. The stoma cells are at the same level as the epidermis. There are
ornamentations in the cuticle of the epidermis cells on the upper surface of the leaf. The lower surface epidermis cell
membranes are slightly wavy. The cover hairs are simple and 1-2 celled. The hair walls are striate, echinate—granulate
and 4+£1.6 per um?. The glands are absent. The stomas are parasitic and 6+1.5 per um? (Figure 8).

3.9. E. boissieri Barbey, Turkish name: Antalyamorgeveni

Synonym: E. candidus G. Beck apud Stapf

20-50 cm length, leaves with 2-5 pairs of foliolate, bracts orbicular, flowers yellow.

Type: Antalya: Beydaglar1.

IUCN category: LC. E. Mediterranean element

The chromosome number is 2n= 14

Pollen grains radially symmetrical, isopolar, tricolpate, operculate, prolate. 35.8 um in polar diameter, 17.7 um in
equatorial diameter. Ornamentations reticulate exine 1 pm thick.

The leaves are of an amphistomatic type. The stoma cells are at the same level as the epidermis. There are
ornamentations in the cuticle of the epidermis cells on the upper surface of the leaf. The lower surface epidermis cell
membranes are slightly wavy. The cover hairs are simple and 1-2 celled. The hair walls are echinate—granulate and
15+1.2 per pm?. The glands are absent. The stomas are parasitic and 3+1.5 per pm? (Figure 9).

3.10. E. longipes Boiss. & Balansa. Turkish name: Kayserimorgeveni

Synonym: E. argentea Siehe ex Bornm.

20-40 cm long, leaves 3-5 foliate at base with 2—3 pairs of leaflets, bracts ovate—orbicular.
Type: Kayseri, Develi.
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IUCN category: LC. Irano—Turanian element.

The chromosome number is 2n= 14, all chromosomes metacentric.

Pollen grains radially symmetrical, isopolar, tricolpate, operculate, prolate. 35.6 pm in polar diameter, 18.4 pm in
equatorial diameter. Ornamentations reticulate exine 1 pm thick.

The leaves are of an amphistomatic type. The stoma cells are at the same level as the epidermis. There are
ornamentations in the cuticle of the epidermis cells on the upper surface of the leaf. The lower surface epidermis cell
membranes are slightly wavy. The cover hairs are simple and 1-2 celled. The hair walls are striate—echinate and 15+1.5
per um?, The glands are absent. The stomas are parasitic and 15+1.2 per um? (Figure 10).

E. hirsuta Jaub. & Spach Turkish name: Altmbagsmorgeveni

Leaves with 3—6 pairs of leaflets; corolla yellow.

Type: Konya, Karadag.

IUCN category: LC. Irano—Turanian element.

The chromosome number is 2n= 14

Pollen grains radially symmetrical, isopolar, tricolpate, operculate, prolate. It is 30.3 um diameters in polar and 17.7 pm
diameter in equatorial. Ornamentations reticulate exine 1 um thick.

The leaves are of an amphistomatic type. The stoma cells are at the same level as the epidermis. There are
ornamentations in the cuticle of the epidermis cells on the upper surface of the leaf. The lower surface epidermis cell
membranes are slightly wavy. The cover hairs are simple and 1-2 celled. The hair walls are striate, echinate—granulate
and 20+2.5 per pm?. The glands are absent. The stomas are parasitic and 5+1.6 per pm? (Figure 11).

3.12. E. laguroides Boiss. Turkish name: Anadolumorgeveni

Synonym: E. montbretii Jaub. & Spach

Leaves with 3-5 pairs of leaflets, stipules longer than internode at base.

It has the wide distribution in the genus with purple flowers in Turkey.

Type: Sivas.

IUCN category: LC. Irano—Turanian element.

It has two varieties, var. laguroides where grows central Anatolia, var. cilicica (Boiss.) Bornm. grows around Igel
province. The taxonomic position is contentious.

The chromosome number is 2n= 14

Pollen grains radially symmetrical, isopolar, tricolpate, operculate, prolate. 28.31.8um in polar diameter, 16.3—-16.7 um
in equatorial diameter. Ornamentations reticulate exine 1 um thick.

The leaves are of an amphistomatic type. The stoma cells are at the same level as the epidermis. There are
ornamentations in the cuticle of the epidermis cells on the upper surface of the leaf. The lower surface epidermis cell
membranes are slightly wavy. The cover hairs are simple and 1-2 celled. The hair walls are striate—echinate and 6.6+1.5
per um?. The glands are rather small and they are fewer than the cover hairs. The stomas are parasitic and 5+2.5 per
um? (Figure 12).

3.13. E. pisidica Hub.—Mor & Reese, Turkish name: Dirmilmorgeveni

Leaves with 3—4 pairs of leaflets, outer bracts sub orbicular, calyx longer than corolla.

It is the unique species which is growing on serpentine in the genus.

Type: Burdur, Dirmil.

IUCN category:EN. E. Mediterranean element.

The chromosome number is 2n= 14

Pollen grains radially symmetrical, isopolar, tricolpate, operculate, prolate. 32.1 pm in polar diameter, 18.8 um in
equatorial diameter. Ornamentations reticulate exine 1 pm thick.

The leaves are of an amphistomatic type. The stoma cells are at the same level as the epidermis. There are
ornamentations in the cuticle of the epidermis cells on the upper surface of the leaf. The lower surface epidermis cell
membranes are slightly wavy. The cover hairs are simple and 1-2 celled. The hair walls are striate—echinate and 15+2.5
per um?. The glands are rather small and they are fewer than the cover hairs. The stomas are parasitic and 5+1.2 per
pum? (Figurel3).

4, Conclusions

The morphological characteristics (Aytag, 2000), chromosome numbers (Aksoy et al., 2001) and pollen
morphologies (Aytag et al., 2000), show as, not useful for differentiation of the genus members.

The trichome situation on the upper and lower surfaces of the leaves and information about the stomas of the
Ebenus members which are endemic to Turkey were studied. Trichomes and stomata’s studies not common, but they
can be used for systematics studies (Alan et al., 2015; Koyuncu, et al.,2008).
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All of the leaves have an amphistomatic structure and have parasitic stoma. The leaves of the stoma cells and
the epidermis cells are the same.

The E. cappadocica is the only taxon that does not have cuticle decoration in the upper epidermis cells. With
this characteristic, this taxon, which resembles E. bourgaei morphologically, can be easily differentiated within the
genus.

The taxa are collected under two groups according to the characteristics of the hair wall structures:

1. The taxa, which have striate—echinate hair walls: E. plumosa, E. macrophylla, E reesei, E. haussknechtii, E.
depressa, E. bourgaei,E. cappadocica, E. laguroides and E. pisidica.

2. The taxa, which have striate—echinate—granulate hair walls: E. barbigera, E. boissieri, E. longipes, E. hirsuta and
E. laguroides.

Except E. reesei, E. haussknechtii, E. cappadocica and E. hirsute, all taxa have glandular structures on leaves.

The stomas in all of the taxa have a parasitic characteristic. Furthermore, since the taxa grow in areas having a
steppe land characteristic, the numbers of stomas in the unit area are also almost the same. It is not possible to group the
taxa with the stomatic characteristics. In conclusion, it is observed that rather good results were provided in the studies
made with the EM for the hairiness characteristic, which is accepted as simple hair and which is thought that it could
not be used in the differentiation of taxa. In particular, it was observed that the trichome wall structures and the cuticle
ornamentations in the epidermis cells within the Ebenus genus were distinguishable.

Anatomical studies as trichoms, stoma, pollen and chromosome morphologies will lead to a better
understanding of the species, and provide a contribution to systematics studies.
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Taksonlar Localitions altitute (m) Habitat Collectr numbers
E. macrophylla Bs Sivas:Zara—Divrigi 1386 Gypseous soil Z. Aytag, 9145
E. plumosa var. plumosa C, Antalya: Elmali— 1470 Dry slopes Z. Aytag, 7420
Kokuteeli, 25. km
E. plumosa var. speciosa Cs Karaman: 1300 Dry rocky limestone Z. Aytag, 7581
Ermenek—Mut, 1.km slopes with Quercus
coccifera shrubs
E. barbigera C> Mugla: Kale— 1150-1170  Limestone  rocks, Z. Aytag, 7385
Mugla, 24. km screen of  Pinus
nigra forest
E. reesei Burdur : Dirmil 1030 Protected area, Z. Aytag 7664
Fethiye road, 41.km limestone slopes
E. haussknechtii B; Elazig: Keban 1310 Steppe, dry river Z. Aytag, 7483
road, cakmakl gecidi bed
E. depressa Bs Sivas: Darende— 11400 Rocky places Z. Aytag, 1479
Giiriin 24. km
E. bourgaei C,  Burdur-Antalya 1030 Quercus coccifera Z. Aytag, 7767
road, 3. km bushes
E. cappadocica Cs Konya: Eregli, 1250 Protected area Z. Aytag, 1597
around Ivriz damp
E. boissieri C, Antalya: Elmali— 1470 Near field Z. Aytag, 7421
Korkuteli, Beyis
village.
E. longipes Bs Kayseri: Sariz, 1600 Stony slopes, steppe  Z.Aytag, 5131
Yalak, Binboga
Mountain
E. hirsuta C4 Konya:Karapmar, 1000-1100  Stony limestone Z. Aytag, 3095
Erosion protected area slopes, rocks,
protected area
E. laguroides Bs Kayseri: Goksun— 1500-1650 Steppe, rocky slopes Z. Aytag, 8587
Sariz, 20 km.
E. pisidica C2 Burdur: Altinyayla 1650 Serpantine,  Pinus Z. Aytag, 7784

pass

nigra forest
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FIGURES

SSyemn

Figure 1. . E. plumosa Boiss. & Heldr. Upper surface of leaves, A-The cuticulare decoration and trichome, B—Stoma;
Lower surface of leaves, C—The cuticulare decoration and trichome, D-Stoma

D

Figure 2. .E. macrophylla jaub. & Spach. Upper surface of leaves, A-The cuticulare decoration and trichome, B— Stoma;
Lower surface of leaves, C—The cuticulare decoration and trichome, D— Stoma
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Figure 3 E. barbigera Boiss. Upper surface of leaves, A—The cuticulare decoration and trichome, B— Stoma; Lower
surface of leaves, C—The cuticulare decoration and trichome, D— Stoma

D

Figure 4 E. reesei Hub.—Mor. Upper surface of leaves, A—The cuticulare decoration and trichome, B— Stoma; Lower
surface of leaves, C—The cuticulare decoration and trichome, D— Stoma
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Figure 5. E. haussknechtii Bornm. ex Hub.—Mor. Upper surface of leaves, A-The cuticulare decoration and trichome,
B— Stoma; Lower surface of leaves, C—The cuticulare decoration and trichome, D— Stoma

Figure 6. E. debréssé Boiss. & Bal. Upf:)-er surface of leaves, A—The cuticulare decoration and trichome, B— Stoma;
Lower surface of leaves, C—The cuticulare decoration and trichome, D— Stoma
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Figure 7. E. bourgaei Boiss. Upper surface of leaves, A-The cuticulare decoration and trichome, B— Stoma; ower
surface of leaves, C—The cuticulare decoration and trichome, D— Stoma

Bz Dx

Figure 8. E. cappadocica Hausskn. & Siehe ex Bornm. Upper surface of leaves, A-The cuticulare decoration and
trichome, B— Stoma; Lower surface of leaves, C—The cuticulare decoration and trichome, D— Stoma
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Figure 9. E. boissieri Barbey Upper surface of leaves, A—The cuticulare decoration and trichome, B— Stoma;

surface of leaves, C—The cuticulare decoration and trichome, D— Stoma

B

D

X5, 808

Srm

Lower

Figure 10. E. longipes Boiss. & Bal. Upper surface of leaves, A-The cuticulare decoration and trichome, B— Stoma;
Lower surface of leaves, C—The cuticulare decoration and trichome, D— Stoma
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Figure 11. E. hirsuta Jaub. & Spach Upper surface of leaves, A-The cuticulare decoration and trichome, B— Stoma;
Lower surface of leaves, C—The cuticulare decoration and trichome, D— Stoma

Figure 12. E. laguroides Boiss. Upper surface of leaves, A-The cuticulare decoration and trichome, B— Stoma; Lower
surface of leaves, C—The cuticulare decoration and trichome, D— Stoma
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Figure 13 . E. pisidica Hub.-Mor & Reese, Upper surface of leaves, A-The cuticulare decoration and trichome, B—
Stoma; Lower surface of leaves, C—The cuticulare decoration and trichome, D— Stoma

(Received for publication 19 2015; The date of publication 15 August 2015)
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Abstract

Kula Volcanic Area is one of the youngest volcanic activities of Turkey. Lichen and lichenicolous fungi
diversity of the area were investigated and 182 infrageneric taxa recorded. One of them, Rinodina terrestris Tomin is
recorded first time for Turkey. As a consequence of this study, toether with 8 earlier records, the number of the taxa in
Kula volcanic area has been reached to 190.

Key words: Lichen, Lichencolous fungi, Kula VVolcanic Area, Turkey

*

Kula volkanik arazisi (Usak-Manisa)’nin Liken ve Likenikol mantar cesitliligi

Ozet

Kula Volkanik Arazisi, iilkemizin en geng volkanik faaliyetlerinden birinin iiriiniidiir. Bu ¢alismada, alanin
liken ve likenikol mantar gesitliligi arastirilmig, 182 liken ve likenikol mantar taksonu bulunmustur. Rinodina terrestris
Tomin, Tiirkiye i¢in yeni kayittir. Bu ¢alisma ile, Kula Volkanik Arazisi’nde yayilis gosteren takson sayisi daha dnce
kaydedilenlerle birlikte 190°a ulasmistir.

Anahtar kelimeler: Liken, Likenikol mantar, Kula Volkanik Arazisi, Tiirkiye
1. Giris

Bati Anadolu’nun en geng volkanik aktivitesi sonucunda olusan Kula Volkanik Arazisi, eski ¢aglardan bu yana
cesitli arastiricilarin dikkatini gekmis olup, Strabon iinlii eseri Geographika’da buradan “Katakekaumene Yanik Ulke”
adryla s6z etmistir. Giliniimiizde, volkanik alanin olusumu, kayaglarin ve diger olusumlarin yapilarini konu alan pek ¢ok
caligma bulunmaktadir (Aydar, 1998; Alic1 vd., 2002; Ko¢man vd., 2004). Alan, Avrupa ve UNESCO Jeoparki olarak
tescillidir. Biyolojik acidan degerlendirildiginde, Oner ve Oflas (1977) ile Ugurlu ve Se¢men (2009) tarafindan
yayimmlanmis olan yiiksek bitkileri kapsayan siiksesyon ¢alismalari bulunmaktadir.

Calisma alanmin yer aldig1 Ege Bolgesi’nde liken ¢esitliligini belirlemeye yonelik ¢cok sayida arastirma vardir
(John, 1992, 1995 ve kapsadig1 kaynaklar, 1999, 2000; John vd., 2000). Kula Volkan’’nin yer aldig1 Manisa ili’nden
liken ve likenikol mantar kaydi veren calismalarda ise, 89 takson kaydedilmistir (Reisch, 1985; Giiner ve Ozdemir,
1987; Giiveng ve Oztiirk, 1997; Topguoglu vd., 1992; John, 1996; 1999; 2000; Zeybek ve John, 1993; Breuss ve John,
2004; Hafellner ve John, 2006; Candan ve Halici, 2008). Kula Volkanik arazisinden ise, toplam 8 liken ve likenikol
mantar taksonu kaydi1 bulunmaktadir (Halic1 ve Candan, 2007; Halic1 vd., 2007 a, b; 2008; 2010).

Tiirkiye’nin dormant volkanik arazilerinden Agr1 Dag1 (Aptroot ve Yazici, 2012; Aslan ve Yazici, 2013;
Yazici vd., 2011) ve Erciyes Dag1 (Steiner, 1905; Halict vd., 2005)’ndan liken kayitlar1 vardir. Bu ¢alismada ise olusum
acisindan daha geng yasta bir arazi olan Kula volkanik arazisinin liken ¢esitliliginin belirlenmesi amaglanmustir.
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Kula Volkanik Arazisi, Gediz Grabeni’nde yer alir ve yaklagik 350 km?'lik bir alana yayilmustir (Sekil 1). Bu alan, Bat1
Anadolu’daki en geng aktiviteyi temsil eden, yaklasik 1 milyon yil ile 10 000 y1l arasindaki yasta volkanizma {riinleri
ile kaplidir (Ercan ve Aktuna, 1980). Kula volkanik arazisinde lav akmtisi, volkan konisi, maar, peri bacasi, siitun
bazaltlar, volkanik magara, tiinel gibi olusumlar goriiliir (http://www.geoparkula.com). Morfolojik 6zelliklere gore
alanda ii¢ farkli zamanda gergeklesmis volkanik faaliyet aymt edilmektedir. ilki, baskmn olarak bir kalderanm halka
sekildeki kirigindan ¢ikan lav akmtilarmi icerir. Diger bazaltik fazlar volkan konileri, maarlar ve ¢atlaklarla iliskili lav
akmtilartyla karakterizedir. Bu bazaltik volkanizma, dogu-bat1 yoniindeki bir graben fay1 boyunca gelismistir. Ikinci ve
liclincli volkanik evrelerin belirgin 6zelligi, bazaltik piiskiiriikler igerisinde gabro, herzolit, hornblend ve piroksen gibi
ultramafik ksenolitlerin varhigidir (Aydar, 1998). Miyosen Oncesine ait temel kayalar ise, mikasist ve mermerle
gevrelenmis granit gnays ¢ekirdekli Menderes Masifinin metamorfikleridir (Ercan ve Aktuna, 1982).

Calisma alaninda, yazlar1 kurak ve sicak, kislar1 1lik ve yagish Akdeniz iklimi goriiliir. Kula’da yillik ortalama sicaklik
14,3°C, yagis 584,7mm, nispi nem %54’dir. En yakin meteorolojik istasyonlardan Salihli’de ise, yillik ortalama
sicaklik16,2 °C, yagis 490,6 mm ve nem %63’diir. En diigiik sicaklik, Ocak ayinda Kula’da -11,0 °C, Salihli’de ise -8
°C’dir.

Alanin bitki Ortiisiinii konu alan ¢aligmalar, Sandal’in batisinda buluna konide yapilmistir; burada klimaks vejetasyon,
Q. coccifera, Q. infectoria ve Juniperus oxycedrus’un bulundugu P. brutia toplulugudur. Cali fazinda, Quercus
coccifera baskin olup, Q. infectoria, J. oxycedrus, Jasminum fruticans, Rhus coriaria ve Ephedra major bulunur (Oner
ve Oflas, 1977; Ugurlu ve Se¢men, 2009).
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Sekil 1. Calisma alanmnin haritasi
2. Materyal ve yontem

Liken ornekleri, Sekil 1’de gosterilen lokalitelerden toplanmistir. Ayrmtili lokalite bilgileri Tablo 1°de yer
almaktadir.

Ornekler, tayin igin gerekli kisimlar1 igermesine dikkat edilerek toplanmistir. Tayin anahtar1 igeren cesitli flora
kitaplari, revizyon ¢alismalar1 ve makalelerden yararlanilarak tayin edilmistir (Ahti vd., 2002; Clauzade ve Roux, 1985;
Halici, 2008; Sheard, 2010; Wirth, 2013). Hazirlanan herbaryum 6rnekleri, Anadolu Universitesi Fen Fakiiltesi Biyoloji
Boliimii Herbaryumu (ANES)’de korunmaktadir.

3. Bulgular

Asagidaki listede, taksonlar alfabetik sirada, lokalite numaralar1 ve substratlariyla birlikte verilmistir. Manisa ili ve
Tiirkiye igin yeni kayztlar, sirasiyla * ve + simgeleri ile belirtilmistir.
*Acarospora cervina A. Massal.: 1, 7, 10, 14, kalkerli kaya.
*Acarospora fuscata (Nyl.) Th. Fr.: 1, silisli kaya.

*Acarospora laqueata Stizenb.: 2, kalkerli kaya.

*Acarospora macrospora (Hepp) A. Massal. ex Bagl.: 10, kalkerli kaya.
*Acarospora oligospora (Nyl.) Arnold 14, kalkerli kaya.

*Acarospora umbilicata Bagl.: 1, 5, 9, 12, silisli kaya.
*Anthracocarpon virescens (Zahlbr.) Breuss: 6, kaya lizerindeki toprak.
*Arthonia clemens (Tul.) Th. Fr.: 12, Lecanora dispersa.

*Arthonia glaucomaria (Nyl.) Nyl.: 11, Lecanora garovaglii.

Aspicilia caesiocinerea (Malbr.) Arnold: 1, 2, silisli kaya.

Aspicilia calcarea (L.) Mudd: 2, 7, 10, 14, kalkerli kaya.

Aspicilia cinerea 15, silisli kaya.
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Tablo 1. Calisma alaninda 6rnek toplanan lokaliteler

Lokalite Ad1 Koordinatlar: Yiikseklik Tarih
1. Kula, Divlit tepesinin kuzeybat: | 38°35'33"N 28°40'16"E 610 m 28.02.1999
yamaglari
2. Kula’nin kuzeyi, Kirtaghk 38°34'30"N 28°38'30"E 725m 27.08.1999
3. Kula merkezinin kuzeybatist 38°34'09'"N 28° 39'02"E 650-700 m 28.02.1999,
14.08.2006
4. Kula merkez, Karadivlit ve Pirennik | 38°34'N28° 39"E 620-770 m 27.08.1999,
Tepeleri arasi 14.08.2006
5. Kula sehir merkezi’nin giineydogusu 38°33°09”°N 28°42°04’E 640-690 m 16.08.2006
6. Kula, Sandal’m kuzeyi 38°35'37"N 28°34'43"E 692 m 15.08.2006
7. Sandal’m batisindaki koni 38°34'38"N 28°33'02"E 780-860 m 15.08.2006
8. Kula, Kenger’in 3 km. giineybatisi 38°36'01"N 28°28'42"E 830 m 16.08.2006
9. Kula, Ayazoren’in kuzeyi 38°38'17"N 28°35'15"E 572m 15.08.2006
10. Kula, Topuzdamlari’nin dogusu 38°42'02"N 28°34'47"E 575m 15.08.2006
11. Salihli, Adala’nin dogusu 38°35'30"N 28°17'10"E 220-280 m 15.08.2006
12. Salihli, Demirkdprii baraj govdesinin | 38°36'43"N 28°18'23"E 210 m 15.08.2006
batis1
13. Salihli, Cariklar K&yii’niin ¢evresi 38°39'19"N 28°20'20"E 285m 15.08.2006
14. Kula, Yagbasti’nin batisi 38°39"28"N 28°27"26"E 640 m 16.08.2006
15. Salihli, Kaplan’n batis1 38°36'19"N 28°25'10"E 610 m 16.08.2006

*Aspicilia contorta (Hoffm.) Kremp.: 2, kalkerli kaya.

Aspicilia contorta subsp. hoffmanianna 2, 10, 14, kalkerli kaya.
*Aspicilia desertorum (Kremp.) Mereschk.: 3, 5, 6, 11, toprak.
*Aspicilia farinosa (Florke) Arnold: 2, 7, 10, 14, kalkerli kaya.
*Aspicilia intermutans (Nyl.) Arnold: 1, 11, 12, silisli kaya.
*Aspicilia viridescens (A. Massal.) Hue: 9, 12, silisli kaya.
*Bagliettoa parmigera (J. Steiner) Gams: 2, kalkerli kaya
*Bagliettoa parmigerella (Zahlbr.) Vézda & Poelt: 10 kalkerli kaya.

*Buellia badia (Fr.) A. Massal.: 1 (Pertusaria chiodectonoides), 2 (Squamarina cartilaginea), 3 (X. somloensis), 5
(Xanthoparmelia pulla, X. loxodes ve Aspicilia sp.), 6 (Xanthoparmelia pulla), 11 (Aspicilia sp.)
*Buellia spuria (Schaer.) Anzi: 1, 12 silisli kaya.

*Caloplaca alociza (A. Massal.) Mig.: 2, kalkerli kaya.

*Caloplaca arenaria (Pers.) Miill. Arg.: 5, 6, 13, silisli kaya.

*Caloplaca aurantia (Pers.) J. Steiner 1, 2, 14, kalkerli kaya.

Caloplaca cerina (Ehrh. ex Hedw.) Th.Fr.: 1, 14 Quercus sp., 7, Pyrus sp.

Caloplaca cerina (Ehrh.) Th. Fr. var. muscorum (A. Massal.) Jatta: 4, 6, 9, karayosunu.
*Caloplaca chalybaea (Fr.) Miill. Arg.: 2, 10, 14, kalkerli kaya.

*Caloplaca citrina (Hoffm.) Th. Fr.: 2, 10, kalkerli kaya.

*Caloplaca coronata (Korb.) J. Steiner: 2, kalkerli kaya.

Caloplaca crenularia (With.) J.R. Laundon: 8, silisli kaya.

*Caloplaca decipiens (Arnold) Blomb. & Forssell: 2, 3, kalkerli kaya.

*Caloplaca grimmiae (Nyl.) H. Olivier: 2, 4, 6, 7, Candelariella vitellina.

*Caloplaca herbidella (Hue) H. Magn. 11, Quercus sp.

Caloplaca holocarpa (Ehrh. ex Ach.) Wade: 3, kalkerli kaya.

*Caloplaca inconnexa (Nyl.) Zahlbr.: 7, A. caesiocinerea, 10 A. cervina.

*Caloplaca irrubescens (Arnold) Zahlbr. 4, silisli kaya.

*Caloplaca lactea (A. Massal.) Zahlbr. 3, kalkerli kaya.

*Caloplaca polycarpa (A. Massal.) Zahlbr.: 2, 9, 14, Verrucaria calciseda.

*Caloplaca teicholyta (Ach.) J. Steiner: 14 kalkerli kaya.

Caloplaca variabilis (Pers.) Miill. Arg.: 2, 3, kalkerli kaya.

*Candelaria concolor (Dicks.) Stein.: 2, Pyrus sp., 7, 11, P. brutia, 11, 14, Quercus sp., 12, Pistacia sp.
Candelariella aurella (Hoffm.) Zahlbr.: 1, 7, 11, 14, kalkerli kaya, 11, 14, Quercus sp., 9, Pyrus sp.
*Candelariella reflexa (Nyl.) Lettau: 1, Quercus sp.

Candelariella vitellina (Hoffm.) Miill. Arg.: 1, 3, 4, 5, 6, 7, 8, 9, 12, 13, silisli kaya.

*Candelariella xanthostigma (Ach.) Lettau: 1, Quercus sp., 12, Pistacia sp.

*Carbonea vitellinaria (Nyl.) Hertel: 7, Candelariella vitellina.

*Catapyrenium lachneum (Ach.) R. Sant.: 1, 2, toprak
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*Catapyrenium squamulosum (Ach.) Breuss: 1, karayosunu.

Cetraria aculeata (Schreb.) Fr. 4, toprak.

Cladonia cervicornis (Ach.) Flot.: 1, 7, 11, 12, toprak.

Cladonia convoluta (Lam.) P.Cout.: 3, 13, toprak.

*Cladonia fimbriata (L.) Fr. 7, 3, karayosunu.

*Cladonia foliacea (Huds.) Willd.: 1, 3, 11, 12, 13, 14, toprak.

*Cladonia nylanderi Cout. 1, karayosunu.

*Cladonia pyxidata (L.) Hoffm.: 7, 13, toprak ve karayosunu.

*Cladonia rangiformis Hoffm.: 3, 7, 12, karayosunu.

*Collema cristatum (L.) Weber ex Wigg.: 6, 10, kalkerli kaya.

*Collema polycarpon Hoffm.: 2, kalkerli kaya.

*Diploschistes muscorum (Scop.) R. Sant. 7 karayosunu ve silisli kaya.
*Diploschistes ocellatus (Vill.) Norman: 1, 2, 3, 14 kalkerli kaya.
*Diploschistes scruposus (Schreb.) Norman: 4, 8, 11, silisli kaya.
*Diplotomma alboatrum (Hoffm.) Flot. 1, Quercus sp.

*Diplotomma chlorophaeum (Hepp ex Leight.) Szatala: 6, 9, 13, silisli kaya.
*Diplotomma epipolium (Ach.) Arnold: 2,7, 10, 14, kalkerli kaya, Pyrus sp.
Evernia prunastri (L.) Ach.: 1, 10, 11, 14, Quercus sp., 7, 11, P. brutia.
*Fulgensia bracteata (Hoffm.) Rdsénen 4, karayosunu.

*Hafellia disciformis (Fr.) Marbach & H. Mayrhofer: 10, P. brutia, 12, Pistacia sp., 14, toprak.
*Hypogymnia farinacea Zopf : 7, P. brutia

*Hypogymnia tubulosa (Schaer.) Havaas: 7, 10, 14, P. brutia

*Lecania rabenhorstii (Hepp) Arnold: 10, kalkerli kaya.

*Lecanora bolcana (Pollini) Poelt: 1,5, 6,7, 8,9, 12, 13, 15, silisli kaya.
*Lecanora carpinea (L.) Vain.: 12, Pistacia sp.

Lecanora chlarotera Nyl.: 1, Quercus sp.

*Lecanora crenulata Hooker: 2, 3, 10, 14, kalkerli kaya.

*Lecanora dispersa (Pers.) Sommerf.: 3, Quercus sp., 1, 3, 10, 14 kalkerli kaya.
*Lecanora garovaglii (Korb.) Zahlbr.: 1, 3, 5, 6, 8, silisli kaya.

*Lecanora ochroidea (Ach.) Nyl.: 3, 4, 15, silisli kaya.

*Lecanora muralis (Schreb.) Rabenhl13.: 1, 3,5, 6, 7, 8, 9, 10, silisli kaya, 2, 14, kalkerli kaya.
*Lecanora pulicaris (Pers.) Ach.: 1, Quercus sp.

*Lecanora rupicola subsp. rupicola (L.) Zahlbr. 6, 7, silisli kaya.

*Lecanora rupicola subsp. subplanata (Nyl.) Leuckert & Poelt: 3, silisli kaya.
*Lecanora rupicola subsp. sulphurata (Ach.) Leuckert & Poelt: 3 (det. V. John), 15, silisli kaya
*Lecanora subcarpinea Szat.: 1, Quercus sp.

Lecanora sulphurea (Hoffm.) Ach.: 3, 6, Tephromela atra.

*Lecanora varia (Hoffm.) Ach.: 7, Quercus sp.

*Lecidea fuscoatra (L.) Ach.: 1, 4, 13, silisli kaya.

Lecidella carpathica Korb.: 1, 4, 5, 6, 8,9, 12, 13, 15, silisli kaya.

Lecidella elaeochroma (Ach.) Hazsl.: 1, 11, Quercus sp., 4, Crateagus sp., 12, Pistacia sp.
*Lecidella stigmatea (Ach.) Hertel & Leuckert: 4, silisli kaya.

*Lepraria nivalis J. R. Laundon: 7, karayosunu.

*Leptochidium albociliatum (Desm.) M. Choisy: 1, 7, karayosunu.
*Leptogium gelatinosum (With) J. R. Laundon: 1, 7, 11, 12, 14, karayosunu.
*Leptogium lichenoides (L.) Zahlbr.: 1, 9, karayosunu.

*Lichinella stipatula Nyl.: 7, kalkerli kaya.

*Lobothallia praeradiosa (Nyl.) Hafellner: 6, silisli kaya.

Lobothallia radiosa (Hoffm.) Hafellner: 2, kalkerli kaya, 7, 11, silisli kaya.
*Melanelia exasperata (De Not.) Essl.: 9, 11, Quercus sp.

*Melanelia exasperatula (Nyl.) Essl.: 7, P. brutia.

Melanelia elegantula (Zahlbr.) Essl.: 7, 11, P. brutia.

*Melanelia glabratula (Lamy) Essl.: 7, P. brutia.

*Muellerella lichenicola (Sommerf.) D. Hawksw.: 2, Lecidella stigmatea, 10, Aspicilia contorta, 14, A. contorta subsp.
hoffmanniana ve Caloplaca chalybaea.

Muellerella pygmae (Korb.) D. Hawksw. 1, Lecidella carphatica, 15, R. geographicum, 6, Aspicilia sp.,

Parmelia saxatilis (L.) Ach.: 7, P. brutia.

Parmelia sulcata Taylor: 7, 11, P. brutia.

Parmelina tiliacea (Hoffm.) Hale: 6, 7, 10, P. brutia, 11, silisli kaya.
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*Peltigera canina (L.) Willd.: 1, 7, toprak.

*Peltigera membranacea (Ach.) Nyl.: 7, toprak.

*Peltigera preatextata (Florke ex Sommerf.) Zopf: 7, karayosunu.

*Peltula euploca (Ach.) Poelt: 1, 2, silisli kaya.

*Pertusaria chiodectonoides Bagl. ex A. Massal.: 1, silisli kaya.

Pertusaria leucosora Nyl.: 3, 5, silisli kaya.

*Phaeophyscia pusilloides (Zahlbr.) Essl.: 1, silisli kaya.

Phaeophyscia orbicularis (Neck.) Moberg: 2, Pyrus sp., 9, karayosunu, 8, 14, Quercus sp.,

Physcia adscendens (Fr.) H. Olivier: 1, 3, 8, 11, 14, Quercus sp, 12, Pistacia sp., 9, Pyrus sp.2, kalkerli kaya, 7, silisli
kaya.

*Physcia aipolia (Ehrh. ex Humb.) Furnr.: 11, silisli kaya, 9, Pyrus sp., 12, Pistacia sp.

*Physcia caesia (Hoff.) Hampe ex Fiirnr.: 4, silisli kaya.

Physcia semipinnata (J. F. Gmel.) Moberg: 1, Quercus sp., 12, Pistacia sp.

*Physcia stellaris (L.) Nyl.: 1, 3, 8, 11, 14, Quercus sp, 11, 12, Pistacia sp. 4, Crateagus sp., 2, 9, Pyrus sp., 7,
Armeniaca sp.,7, silisli kaya.

*Physconia distorta (With.) Laundon: 7, Prunus sp., Armeniaca sp.
Physconia enteroxantha (Nyl.) Poelt: 1, silisli kaya, 8, karayosunu, 10, P. brutia.
*Physconia perisidiosa (Erichsen) Moberg: 11, P. brutia.
*Physconia venusta (Ach.) Poelt: 11, silisli kaya ve karayosunu.
*Placocarpus schaereri (Fr.) O. Breuss: 7, 10, kalkerli kaya.
*Placopyrenium buceckii (Nadv. & Servit) O. Breuss: 1, silisli kaya.
*Placopyrenium trachyticum (Hazsl.) Breuss: 11, silisli kaya.
*Placyntium nigrum (Huds.) Gray: 2, 14, kalkerli kaya.
*Pleurosticta acetabulum (Neck.) Elix & Lumbsch: 4, Crateagus sp., 11, Quercus sp.
*Polysporina lapponica (Ach. ex Schaer.) Degel.: 13, Acarospora sp.
*Porpidia macrocarpa (DC) Hertel &A. J. Schwab: 1, silisli kaya.
*Porpidia speirea (Ach.) Kremp. 1, 3, 7, 12, 13, 15, silisli kaya.
Pseudevernia furfuracea (L.) Zopf var. ceratea: 7, 10, P. brutia.
Pseudevernia furfuracea (L.) Zopf var. furfuracea 7, 10, P. brutia.
*Psora deceptoria (Nyl.) Flagey: 7, kalkerli kaya.

*Psora decipiens (Hedw.) Hoffm.: 1, 4, 13, toprak.

Ramalina farinacea (L.) Ach.: 1, Quercus sp.

*Ramalina polymorpha (Lilj.) Ach.:11, silisli kaya.

Rhizocarpon geographicum (L.) DC.:. 4, 5, 8, 12, 13, 15, silisli kaya.
*Rhizocarpon lecanorinum Anders: 1, 13, silisli kaya.

*Rhizocarpon polycarpum (Hepp) Th. Fr.: 1, 5, 12, silisli kaya.
*Rhizoplaca peltata (Ramond) Leuckert & Poelt: 1, 4, silisli kaya.
*Rinodina bischoffii (Hepp) A. Massal.: 2, 10, silisli kaya.
*Rinodina calcarea (Arnold) Arnold: 2, kalkerli kaya.

*Rinodina dubyana (Hepp) J. Steiner: 2, 10, silisli kaya

Rinodina exigua (Ach.) Gray: 1, 14, Quercus sp., 4, Crateagus sp.
*Rinodina lecanorina (A. Massal.) A. Massal.: 2, 10, kalkerli kaya.
*Rinodina oxydata (A. Massal.) A. Massal. 1, silisli kaya.

Rinodina pyrina (Ach.) Arnold: 1, 11, 14, Quercus sp.

+Rinodina terrestris Tomin: 4, karayosunu.

*Romjularia lurida (Ach.) Timdal: 10, kalkerli kaya.

*Sarcogyne clavus (DC.) Kremp.: 11, silisli kaya.

*Sarcogyne privigna (Ach.) A. Massal. 1, 10, kalkerli kaya.
*Sarcogyne regularis Korb.: 11, kalkerli kaya.

Squamarina cartilaginea (With.) P. James: 2, 14, kalkerli kaya.
*Staurothele rugulosa (A. Massal.) Arnold.: 10, kalkerli kaya.
Stereocaulon vesuvianum Pers.: 3, 12, 15, silisli kaya.

*Stigmidium psorae (Nyl.) D. Hawksworth: 13, Psora decipiens.
*Stigmidium tabacinae (Arnold) Triebel: 5, Toninia sp.

Tephromela atra (Huds.) Hafellner: 3, 4, 6, silisli kaya.

*Toninia candida (Weber) Th. Fr.: 2, kalkerli kaya.

*Toninia diffracta (A. Massal.) Zahlbr.: 1, toprak.

*Toninia opuntioides (Vill.) Timdal: 2, karayosunu.
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*Toninia sedifolia (Scop.) Timdal: 1, toprak.

*Tryblidaria nivalis (Bagl. & Carestia) Rehm: 3, erken déonemde Caloplaca iizerinde parazit.

*Verrucaria calciseda DC.: 2, 3, 14, kalkerli kaya.

*Verrucaria compacta (A. Massal.) Jatta : 2, kalkerli kaya.

*Verrucaria lecideoides (A. Massal.) Trevis.: 2, 10, 14, kalkerli kaya.

*Verrucaria macrostoma Dufour ex DC.: 14, kalkerli kaya.

*Verrucaria muralis Ach. 2, kalkerli kaya.

*Verrucaria nigrescens Pers.: 3, 14, kalkerli kaya.

*Verrucaria sphaerospora Anzi : 6 silisli kaya.

*Verrucaria viridula (Schrad.) Ach.: 14, kalkerli kaya.

*Xanthoparmelia conspersa (Ehrh. ex Ach.) Hale: 1, 2, 4, 15, silisli kaya,

*Xanthoparmelia glabrans (Nyl.) O. Blanco, A. Crespo, Elix, D. Hawksw. & Lumbsch: 6, silisli kaya.
*Xanthoparmelia loxodes (Nyl.) O. Blanco, A. Crespo, Elix, D. Hawksw. & Lumbsch: 5, 6, silisli kaya.
*Xanthoparmelia mexicana (Gyeln.) Hale: 5, 9, silisli kaya.

Xanthoparmelia pulla (Ach.) O. Blanco, A. Crespo, Elix, D. Hawksw. & Lumbsch s.l.: 1, 4, 5, 8, 10, 11, 12, 13, 15,
silisli kaya.

*Xanthoparmelia somloensis (Gyelnik) Hale: 3, 4, 7, 11, 12, 15, silisli kaya.

Xanthoparmelia tinctina (Maheu & A. Gillet) Hale 1, 2, 4, 5, 8, 12, silisli kaya.

*Xanthoparmelia verruculifera (Nyl.) O. Blanco, A. Crespo, Elix, D. Hawksw. & Lumbsch: 1, 3, silisli kaya.
Xanthoria parietina (L.) Th. Fr.: 1, 3, 11, 14, Quercus sp., Crateagus sp., 7, Armeniaca sp., 2, Pyrus sp., 11, Pistacia
sp.

*Xanthoria ulophyllodes Résénen : 2, Pyrus sp., 7, P. brutia sp.

4. Sonuglar ve tartisma
Calismamizda, Kula Volkanik Arazisi'nde 182 liken ve likenikol mantar tirliniin yayilis gosterdigi
belirlenmistir. Daha onceki yaymlarda kaydedilen farkli 6 likenikol mantar ve 2 liken tiirii de degerlendirildiginde

(Tablo 2), toplam say1 190°a ulagnustir. Bulunan tiirlerden 140’1 ise, Manisa {li i¢in yeni kayattir.

Tablo 2. Caligma alanindan daha 6nce kaydedilen liken ve likenikol mantar tiirleri

Likenikol Mantarin Adi Uzerinde gelistigi liken Makale
Arthonia epiphysciae Nyl Phaeophyscia orbicularis Halic1 vd. (2007 a)
Stigmidium tabacinae (Arnold) Treibel Toninia sedifolia Halic1 vd. (2007 a)
Endococcus nanellus Ohlert Stereocaulon vesuvianum Halic1 vd. (2007b)
Polycoccum  dzieduszyckii ~ (Boberski) | Verrucaria calciseda Halic1 vd. (2007b)
D.Hawksworth
Zwackhiomyces lecanorae (Stein) Nik. Lobothallia radiosa Halic1 vd. (2007b)
Hoffm. & Hafellner
Muellerea pygmaea (Korb.) D.Hawksw A. contorta subsp.hoffmanniana | Halic1 ve Candan (2007)
Tonina subfuscae Protoparmeliopsis muralis Halic1 ve Candan (2007)
Lichenostigma rouxii Nav.-Ros., Calat. & | Squamarina cartilaginea Candan ve Halic1 (2008)
Hafellner
Capronia minutisetosa Halici, D.Hawksw., | Chromatochlamys muscorum Halic1 vd. (2010)
A.O.Turk & Candan

Caligmamiz sirasinda Tiirkiye’den ilk kez kaydedilen Rinodina terrestris’in deskripsiyonu ve ekolojik 6zellikleri
Sheard (2010) tarafindan verilmistir. Sheard (2010), bu tiiriin Kuzey Amerika’da toprak, ciirtiyen bitkisel materyal veya
nadiren odun iizerinde gelistigini, Wirth vd. (2014) ise, karasal, kurak ve yazi sicak bolgelerde bitki artiklar1 veya
dogrudan toprak iizerinde gelistigini bildirmektedir. R. terrestris, Wirth vd. (2014)’nin belirttigi habitat ve substrat
tercihlerine uygun olarak, 4 numarali lokalitede karayosunlar1 iizerinden toplanmis, Yilmaz Yavuz tarafindan tayin
edilmis ve diger drneklerle birlikte Anadolu Universitesi Fen Fakiiltesi Herbaryumu (ANES, 5308)’na kaldirilmistir
(Sekil 2).

Saksikol tiirlerden 52’si, silisli kayalar iizerinden toplanmistir. Ayrica, kalkerli kayalar iizerinde gelisen 44 tiir
belirlenmistir. Epifitik taksonlarin 32’si aga¢ kabuklari, 17’si karayosunlar1 iizerinde gelismektedir. Ayrica, 15 takson,
birden fazla substrat iizerinde gelisebilmektedir (Sekil 3).

Calisma alanimizda likenlerin gelisimi i¢in uygun substratlar, arazinin 6nemli bir kismmin uzun yillardan bu
yana tarim ve yerlesim alani olarak kullanimi nedeniyle olduk¢a sinirlandirilmis durumdadir. Dogal yap ise, lav
akintilarinin bulundugu yerlerle yerlesim alanlarinin ¢gevresindeki tahrip edilmemis kii¢iik alanlarda korunmustur. Kaya
iizerinde gelisen taksonlar, tiim cesitliligin %52’sini olusturmaktadir.
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Sekil 2. Rinodina terrestris genel gérﬁng.

Volkanik kokenli kayalar tizerinde, C. vitellina, L. bolcana, L. muralis, L. rupicola, L. carphatica, R.
geographicum, S.vesuvianum ile Rhizoplaca tiirleri gibi tipik silisli substrat likenleri yaygin olarak gelismektedir.
Alanda bulunan ve piiskiirmeden dnceki ana materyal durumunda olan kalkerli kayalar iizerinde gelisen 44 tiir arasinda,
Sarcogyne tiirleri, V. viridula gibi 6nciil olanlarin yaninda, A.calcarea, A.farinosa, C. lactea, V. calciseda gibi tipik
kalkerli kaya tiirleri yaygindir.
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Sekil 3. Caligma alaninda gelisen taksonlarin substrat tercihlerine gore dagilimi.

Tarimsal faaliyetlerin etkisi; Caloplaca, Xanthoria, Physcia, Physconia gibi nitrofil tiirleri igeren cinslerle
birlikte, besin maddesince zengin substratlar1 tercih eden A. fuscata, A. caesiocinerea, D. scruposus, L. fuscoatra ve P.
euploca, V. macrostoma ’nin da gelisimini tegvik etmektedir.

Likenikol mantarlar ve likenikol likenlerin tamami, saksikol likenler {izerinden kaydedilmistir. Caligma
alanindaki toplam say1 ile kiyaslandiginda, kayalarin kaba piiriizli yiizeyleri ve kenarlarinda sabitlenen toprak ve
karayosunlari {izerinde de olduk¢a zengin bir ¢esitlilik bulunmustur.

Bu c¢alismanin sonuglari, ileride Kula Volkanik arazisinde yapilacak olan liken ekolojisi ve siiksesyon
arastirmalart i¢in veritabani niteligindedir.
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Abstract

In this study, the moss flora of the Keban district (Elazig) was investigated between April and October 2014. In
total 46 taxa, belonging to 11 families and 26 genera were determined by identifying moss specimens collecting the
research area. From these taxa, 17 for Elazig province and 11 for B9 grid square according to the grid-square system of
Henderson (1961) are new records. The rich families in terms of number of taxa are Pottiaceae (17), Brachytheciaceae
(9), Orthotrichaceae (5), Bryaceae and Amblystegiaceae (3). Also, the life forms of the taxa which were examined in
terms of ecological and floristic have been analyzed. Finally, the most taxa within the floristic list in terms of some
ecological characteristics are xerophyt, photophyt and subneutrophyt.

Key words: moss, flora, Keban, Elazig, Turkey

Keban ilcesi (Elazig) karayosunu florasi

Ozet

Bu c¢alisma ile 2014 yilinmn Nisan ve Ekim aylar1 arasinda Keban (Elazig) ilgesinin karayosunu florasi
arastirilmistir. Arastirma alanindan toplanan karayosunu 6rneklerinin teshis edilmesi sonucunda, 11 familya ve 26 cinse
ait 46 takson tespit edilmistir. Bu taksonlardan 17 tanesi Elaz1g ili, 11 tanesi ise Henderson (1961) kareleme sistemine
gore B9 karesi i¢in yeni kayittir. Takson sayis1 bakimindan en yogun familyalar Pottiaceae (17), Brachytheciaceae (9),
Orthotrichaceae (5), Bryaceac ve Amblystegiaceae (3)’ diir. Ayrica ekolojik ve floristik yonden incelenen taksonlarin
hayat formu analizleri de yapilmistir. Hayat formlarindan; Turf ilk siray1 alirken Mr (piiriizlii hali) ve Cu (yastik) ikinci
sirada yer almistir. Son olarak, bazi ekolojik 6zellikler agisindan floristik listedeki taksonlarm g¢ogunun; kserofit
(kurak), fotofit (1s1k seven) ve subnétrofit (yar1 notral) karakterde oldugu saptanmustir.

Anahtar kelimeler: karayosunu, flora, Keban, Elazig, Tiirkiye
1. Giris

Ug fitocografik bolgenin (Avrupa-Sibirya, Akdeniz ve Iran-Turan) bulustugu konumda bulunmasindan dolay1
Tiirkiye, ¢ok farkli habitat ve substratlara ev sahipligi yapmaktadir. Sahip oldugu bu habitat ve substratlar sayesinde
iilkemiz Briyolojik agidan olduk¢a zengindir. Briyofit zenginligimizi belirleyebilmek ve Tiirkiye briyofit florasini
tamamlamak adina, son yillarda Tirkiye’de yapilan detayli arazi ¢caligmalarinin sonucunda ¢ok sayida 6nemli ve kayda
deger briyofit kayitlar1 tespit edilmis (Ezer ve Kara, 2011; Ursavas ve Cetin, 2012; Batan vd., 2013a,b,c; Uyar ve Oren,
2013; Abay ve Kegeli, 2014; Alatas vd., 2014; Oren ve Kegeli, 2014; Ozdemir ve Batan, 2014; Kara vd., 2014, Batan
vd., 2014, Batan vd., 2015) olmasma ragmen Tiirkiye briyofit florasinin tamamlanabilmesi i¢in daha ¢ok c¢aligmaya
ihtiya¢ vardir. Briyofitler agisindan, diger bolgelere gore yok denecek kadar az calismaya sahip Dogu Anadolu bolgesi,
calisilacak alanlarin basinda gelmektedir. Briyofitler ile ilgili daha dnce herhangi bir ¢aligma yapilmamis olan Elazig’in
Keban ilgesinde yapilan bu galigma ile alanin karayosunu florasi belirlenerek, Tiirkiye briyofit florasma bir katki
saglamak amaglanmistir.
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1.1 Calisma Alam

Henderson (1961) kareleme sistemine gore B9 karesi igerisinde bulunan Keban, iran-Turan fitocografik
bolgesinde yer almaktadir (Ansin, 1983). Dogu Anadolu Bolgesinin, Yukar: Firat Boliimiinde kalan ve Elazig iline
bagli olan Keban; dogusunda Elazig merkez ilgesi, batisinda Malatya, kuzeyinde baraj goéliiniin havzasindan sonra
Tunceli ilinin Cemisgezek ilgesi, glineyinde ise Elazig’in bir diger ilgesi olan Baskil ile ¢evrilidir (Sekil 1).

Ilge merkezinin rakimi 780 metre olup il merkezine olan uzakligi 46 km’dir. Keban, dogusunda Kijkijik
Tepesi, batisinda Nimri Dagi, giineyinde Seftil ve Zeytin Daglari ile kuzeyinde Nall1 Ziyaret ve Asker Tepesi arasinda
sikigmig bir vadi arasinda bulunmaktadir. Yiiksek daglarin ve tepelerin arasinda kurulmus ilgeden yil boyunca yiiksek
debi ile akan ve diinyanin en uzun nehirlerinden sayilan Firat Nehri dogmaktadir. Ilgenin sarp daglarin arasinda kurulup
burada yerlesilmesinin tek sebebi bu yérenin maden bakimindan zengin olusudur (URL, 1).

Sekil 1. Henderson (1961) kareleme sistemi ve ¢aligma alanmin haritast

Tiirkiye’deki daglarin uzanis seklinin dogu-bat1 yonlii olmasi nedeniyle gevresindeki denizlerin, denizellik
etkisinin bu yoreyi etkileyememesinden dolay1 i¢ bolgelerde gorildiigii gibi Keban yoresinde de karasal iklim
goriilmekteydi. Ancak baraj insasinin tamamlanmasidan sonra yoreye hakim olan iklimde belirgin farkliliklar ve
degisimler olmustur. Bunun nedenine baktigimizda, sularm geg 1sinip ge¢ soguma 6zelliginden dolay: bir yaz boyunca
1sman gol havzasi, kis mevsimi geldiginde igerisinde karaya gore 1s1 barindirmasi ve 1siy1 yaymasindan dolay1 yorede
kis aylari, ¢evre il ve ilgelere gore daha tliman gegmektedir (URL, 1).

Caligma alaninda; yillik ortalama sicaklik (a) 14,1°C, yillik ortalama yagis (b) 439,5 mm, en soguk ayin
minimum sicaklik ortalamasi 0,8 °C, en sicak ayin maksimum sicaklik ortalamasi 28,7 °C’dir (Sekil 2). Calisma alanina
ait S (Kurak devre) degerinin 1,2 yagis rejim tipinin ise IKSY seklinde olmas1 alanin Akdeniz ikliminin etkisinde, Yari-
Kurak Akdeniz Biyoiklim katinda oldugunu gostermektedir (Akman, 2011).

Keban ¢ay1 havzasiin 950-1950 m’leri arasindaki kesimleri, dogal kuru orman kusaginda kalmaktadir. Bu
kusaktaki orman varlig1 yillar siiren tahribat, yakacak temini ve Keban simli kursun isletmeleri nedeniyle 6nemli 6lciide
ortadan kaldirilmig tarim ve otlak alanlarina doniistiiriilmiistiir. Ormanlarin tahrip edilmesi nedeniyle giinlimiizde genis
alanlar1 kaplayan bozkirlar ortaya ¢ikmigtir. Ancak baraj sahasi ve ¢evresinin yani sira daglhik alanlarda, seyrek ve
kiimeler halindeki mese ¢aliliklar1 ile mezarliklarda ve kuytu yerlerde tahripten arta kalan mese agacglar1 gortilmektedir.
Mese tiirleri i¢inde; Liibnan mesesi (Quercus libani G. Olivier), Dogu Anadolu mesesi (Quercus brandii Lindley),
palamut mesesi (Quercus macrolepis Kotschy), mazi mesesi (Quercus infectoria Olivier.), tiiyli mese (Quercus
pubescens Wild.) ve sag¢li mese (Quercus cerris L.) yaygin tiirlerdir. Meseler arasinda, tiiylii ates dikeni (Cotoneaster
integerrimus Medik.), parlak yaprakli katran ardici (Juniperus oxycedrus L.), boylu ardig (Juniperus excelsa Bieb.), ali¢
(Crataegus monogyna Jacg.), armut (Pyrus communis L.), badem (Amygdalus communis L.) ve ¢itlenbik (Celtis sp.)
agaclar1 bulunmaktadir (Tonbul, 1987).

Ayrica yakin zamanda yapilan basarili agaclandirmalar ile Q. libani, Q. brandii, Q. infectoria, Robinia
pseudoacacia L. (yalanci akasya), Cedrus libani A.Rich. (sedir), Pinus nigra Arn. ssp. pallasiana (Lamb) Holmboe
(karagam), Ailanthus altissima (Mill.) Swingle (cennet agaci), Acer negundo L. (akgaagag), Fraxinus excelsior L.
(disbudak) ve Amygdalus communis L. (tatli badem) tiirleri de alanda goriilen diger agag tiirleridir (Ozdemir ve Sunkar,
2003).
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Sekil 2. Keban meteoroloji istasyonuna ait ombro-termik iklim diyagrami

2. Materyal ve yontem

61

Aragtirma materyalini, 2014 yilinin farkli vejetasyon dénemlerinde yapilan arazi ¢aligmalarinda, 12 6rnekleme
noktasindan toplanan karayosunu ornekleri olusturmaktadir (Tablo 1). Toplanan karayosunu 6rnekleri gesitli flora ve
revizyon eserleri kullanilarak teshis edilmistir (Hedends, 1992; Lewinsky, 1993; Zander, 1993; Smith, 2004; Kiirschner
ve Frey, 2011). Bitki listesinin hazirlanisi ile gegerli isim ve sinonimlik durumlarinimn tespitinde Ros vd., (2013) dikkate
alinmustir. Orneklerin toplandig1 habitata ait nemlilik durumu, 151k ve asidite gibi ekolojik dzellikler Dierfen (2001),
hayat formlar1 ise Hill vd., (2007)’ye gore diizenlenmistir. Teshis edilen taksonlarm Tiirkiye’deki durumlar1 Uyar ve
Cetin (2004), Kiirschner ve Erdag (2005), Hazer (2010) ve Ros vd., (2013) tarafindan yaymlanan son kontrol listelerine
gore degerlendirilmistir. Teshis edilen taksonlar Elazig Bilim ve Sanat Merkezinde arastirmacmin kisisel
koleksiyonunda muhafaza edilmektedir.

Tablol. Lokalitelere ait veriler.

',:I"ka"te Vitkseklik 1, GPS Kaydi Lokalite

0 (m)

1 697 26.04.2015 N 38°48'08. 13", E 038°43'57. 57" Baraj 6nii, Tek girisi yan
2 728 26.04.2015 N 38°48'31. 86", E 038°45'09. 74" Baraj kapaklarina gikarken
3 861 26.04.2015 N 38°4922. 41", E 038°45'07. 34" Baraj kapaklari-Diiriimlii arasi
4 750 26.04.2015 N 38°47'33.28", E 038°44'31. 29" Cireir gelalesi

5 1067 26.04.2015 N 38°43'59. 08", E 038°48'32. 85" Bademli kdy yolu tizeri

6 1198 19.07.2015 N 38°40'49. 88", E 038°51'06. 97" Altryaka koyi

7 1409 19.07.2015 N 38°4023. 68", E 038°49'00. 09" Akgomlek kdyi

8 1436 19.07.2015 N 38°4220. 33", E 038° 55'49. 83" Cakmak, Kent Ormani

9 1173 19.07.2015 N 38°44'41.42", E 038°5121. 04" Ulupmar koyii

10 1168 04.10.2015 N 38°43'53. 22", E 038°43'58. 40" Cevrekaya koyii

11 1030 04.10.2015 N 38°5023. 12", E 038°41'00. 82" Denizli koyi

12 762 04.10.2015 N 38°47'46. 59", E 038°43'54. 79" Keban mezarlik

3. Sonuglar ve tartisma

Arastirma alaninin farkli lokalite ve habitatlarindaki gesitli substratlardan alinmis karayosunu o6rneklerinin
degerlendirilmesi sonucunda; 11 familya ve 26 cinse ait 46 tiir ve tiir alt1 takson tespit edilmistir. Bu taksonlardan, 17
tanesi Elaz1g ili, 11 tanesi ise Henderson (1961) kareleme sistemine gore B9 karesi igin yenidir (Tablo 2).
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Tablo 2. Floristik liste ve taksonlarm ekolojik 6zellikleri (LN: lokalite nuamarasi, Substrat (A: agag, T: toprak, K: kaya, DIT:
dere ici tag), N: nemlilik (m: mezofit, h: higrofit, k: kserofit, r: reofit), I: 1siklanma (S: sciofit, f: fotofit), A: asidite (a: asidofit, s:
subnétrofit, b: bazifit), HF: hayat formu, Mr (Mat rough, piiriizlii hali), Tf (Turf), Cu (Cushion, yastik), We (Weft, sagak), Tuft

(6bek), At (Aquatic trailing, sucul uzanan), Ms (Mat smooth, diiz hal), (+): B9 karesi, (*): Elaz1g ili i¢in yeni).

Famiyalar LN Takson HE| A | N | 1 Substrat | gq | ¢
A|T[K] pit
BRYOPHYTA
Amblystegiaceae 1 Amblystegium serpens (Hedw.) Schimp. Mr | a h S +
Brachytheciastrum velutinum (Hedw.) Ignatov
) 8 a | mj| S +
Brachytheciaceae & Huttunen. Mr
4 Brachythecium rivulare Schimp. mMrl a | h | S +
Pottiaceae 1,2 Barbula convoluta Hedw. Tf| s | m| f + i
Bryaceae 2411 Bryum argenteum Hedw. Tf | S k f + 2
Cinclidotus aquaticus (Hedw.) Bruch &
) 1 : b | r | f + *
Pottiaceae Schimp. At
Cinclidotus riparius (Host ex Brid.) Arn. At | S r f + g
Amblystegiaceae 4 Cratoneuron filicinum (Hedw.) Spruce. Wel| b h f +
Dicranaceae Dicranella varia (Hedw.) Schimp. TF| b | h f + .Z
2,3 Didymodon acutus (Brid.) K.Saito. TF| b k f +
4 Didymodon fallax (Hedw.) R.H. Zander. Tf | S k f +
Pottiaceae 4 Didymodon insulanus (De Not.) M.O.Hill. Tf| s | m| S + <
25 Didymodon luridus Hornsch. TE| b | K f + *
4 Didymodon vinealis (Brid.) R. H. Zander. Tf| b k f +
Encalyptaceae 56,8 Encalypta ciliata Hedw. Tuft| S k f + g
Hypnaceae 1 Fontinalis antipyretica Hedw. At | S r f + &
Grimmiaceae 2,3,5,6,7,10 | Grimmia pulvinata (Hedw.) Sm. Cul a k f + |+
Pottiaceae 1 Gymnostomum calcareum Nees & Hornsch. Tf| b | h | S + I
4 Homalothecium lutescens (Hedw.) H.Rob. wel| S| k| f +
) 8 Homalothecium sericeum (Hedw.) Schimp. Mr| b k f|+ + &
Brachytheciaceae - — -
4 Homalothecium philippeanum (Spruce) Schimp. | pr | b k f +|+
8 Kindbergia praelonga (Hedw.) Ochyra. We | @ h S +
6 Orthotrichum affine Schrad. ex Brid. Cul a|mj| f |+
2 Orthotrichum cupulatum Hoffm. ex Brid. cul s | k|S +
Orthotrichaceae 6 Orthotrichum pumilum Sw. ex anon. Cul s | k| f |+
4 Orthotrichum rupestre Schleich. ex Schwigr. cul al| k| f +
6 Orthotrichum speciosum Nees. Ccul s | m| f |+ -Z
Brachytheciaceae 1 Oxyrrhynchium hians (Hedw.) Loeske. Mr| a | mj| f +
Amblystegiaceae 4 Palustriella commutata (Hedw.) Ochyra. We| b h f +
Bartramiaceae 4 Philonotis calcarea (Bruch & Schimp.) Schimp. | 1§ | b h S +
. Pohlia wahlenbergii (F.Weber & D.Mohr)
Mniaceae 4.6 A.L.Andrews var. calcarea (Warnst.) E.F.Warb. | Tf a h f *
Ptychostomum imbricatulum (Miill. Hal.)
Bryaceae 3456.7 Holyoak & N. Pedersen. Tf s m|f *
12 Ptychostomum capillare (Hedw.) Holyoak & N. s lml ¢ +
Pedersen. Tf
Bryaceae -
148 Ptychostomum moravicum (Podp.) Ros & a kK ls [+]+
m Mazimpaka. Tf
. Rhynchostegiella tenella (Dicks.) Limpr. Mrl S | m +
Brachytheciaceae - —
4 Rhynchostegium riparioides (Hedw.) Cardot. At | a|h +

Mevliit ALATAS et al., The moss flora of Keban (Elazig/Turkey) district



Biological Diversity and Conservation — 8 / 2 (2015) 63

Tablo 2 (Devam ediyor)

Schistidium apocarpum (Hedw.) Bruch &
6 - a | k| f +
Grimmiaceae Schimp. Tuft
Schistidium confertum (Funck) Brunch &
6 - a | k| f +
Schimp. Cu
4,7 Syntrichia laevipila Brid. TF| s | kK| f + .Z
6 Syntrichia princeps (De Not.) Mitt. Tf | b k f +
Syntrichia ruralis (Hedw.) F.Weber &
3469 | p.mohr. e | P KT i
Syntrichia ruralis var. ruraliformis (Besch.)
Pottiaceae 234567811 Delogne. Tf b | k f *
5 Syntrichia virescens (De Not.) Ochyra. Tf | S k f + .Z
2,4,6,7,9 Tortula inermis (Brid.) Mont. Tf S k f + | +
2,8,10 Tortula subulata Hedw. Tuft| S | kK | f +
1 Tortula vahliana (Schultz) Mont. Tf| b | k| S + .Z

Alanda belirlenen karayosunlarinin % 72’si akrokarp, % 28’1 ise pleurokarptir. Cogunlugu kserofit karakterli
akrokarp tiirlerin fazlahigi, alanin Iran-Turan fitocografik bolgesi igerisinde yer almasi, alanda step vejetasyonunun
hakim olmasi ve yari-kurak Akdeniz iklimi etkisi altinda kalmasindan kaynaklanmaktadir. Alanda bulunan en yaygin
akrokarp tiirler; G. pulvinata, S. ruralis, S. ruralis var. ruraliformis, T. inermis, T. subulata, P. imbricatulum, B.
argenteum 'dur.

Takson sayis1 bakimindan en kalabalik familyalar Pottiaceae (17), Brachytheciaceae (9), ve Orthotrichaceae(5)
olup belirlenen taksonlarin % 68’ini olugturmaktadirlar. Takson sayisi bakimindan en zengin cinsler ise Didymodon (5),
Orthotrichum (5), Syntrichia (5), Tortulave Homalothecium (3)’diir. Bu sonuglar, Alatag vd., (2014) ile
karsilastirildiginda, gerek familya ve gerek cins diizeyinde sonuglarmm benzer oldugu goriiliir.Bu benzerlik, her iki
alanda da aym iklim c¢esitliligi ve benzer karakterli habitatlarin varligi ile agiklanabilir. Diger ¢alismadan farkli olarak
C. aquaticus, C. riparius ve F. antipyretica gibi sucul tiirlerin bulunmasim ise Keban baraj havzasndaki sucul
habitatlarin zenginligine baglayabiliriz.

Taksonlarin ekolojik 6zellikleri ile hayat formlar1 ve yasam stratejileri degerlendirilirken literatiir bilgilerinin
yani sira arazi gozlemleri de dikkate alinmistir. Taksonlarin asiditesine bakildiginda, % 39’unun subnétrofit (pH= 5,7-
7), % 33’liniin bazifit (pH > 7) ve % 28’inin asidofit (pH < 5,7) karakterde oldugu gériilmektedir (Sekil 3).
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Sekil 3. Taksonlarin ekolojik tercihleri

Tespit edilen taksonlarm nem istekleri degerlendirildiginde ise; % 52’sinin kserofit, % 22’sinin higrofit, %
20’sinin mezofit ve % 7’sinin ise reofit karakterde oldugu goriilmektedir (Sekil 3). Bu sonuglar alanda goriilen iklimle
uyumlu olarak nemli ve yar1 kurak mikrohabitatlarm ¢esitliligini gostermektedir. Isik isteklerine gore taksonlarm; %
74’1 fotofit karakterde olup yar1 gélgelik ve acik alanlarda yayilis gosterirken, % 26°s1 skafit karakterde olup golgelik
alanlar1 tercih etmektedirler (Sekil 3). Taksonlarin substrat tercihleri g6z oniine alindiginda bazi taksonlarin birden fazla
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substratda bulunabildigi goriilmektedir (Tablo 2). En ¢ok tercih edilen substrat 29 takson ile toprak iizeri olurken 12
takson ile kaya tizeri ikinci sirada yer almaktadir (Sekil 3).

Teshis edilen taksonlar hayat formlar1 acisindan degerlendirildiginde; 6zellikle akrokarp karayosunlarinda dik
gametofitlerin birbirine yakin olarak diizenlendigi Tf hayat formu % 46’lik oranla ilk sirada yer alirken, dallarm dik,
govdelerin siiriiniicli oldugu Mr ve yastik bi¢iminde koloniler olusturan Cu hayat formlari ise %15°1ik oranlariyla ikinci
sirada yer almaktadirlar. Bunlari; fazlaca dallanan gevsek ortiiler olusturan We, hareketli su ortaminda substrata sikica
tutunan ve sucul uzanan At, akrokarp karayosunlarinda gevsek yastiklar olusturan Tuft ile dallarin dik, gévdelerin
stiriiniicii oldugu Ms hayat formlar1 takip etmektedir (Sekil 4). Taksonlara ait hayat formlarinin oranlarini, alanin
ekolojik dzelliklerinin bir yansimasi olarak yorumlayabiliriz.
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Sekil 4. Taksonlarin hayat formlari

Sonug olarak, karayosunu florasi bilinmeyen bir alanin listesi ¢ikarilarak B9 karesi igin 11, Elazig i¢in ise 17
yeni takson belirlenmis olup, Tiirkiye briyofit florasina 6nemli bir katki saglanmustur.
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Abstract

The rust fungi Puccinia alatavica Nevod. on Ferula sp. (Apiaceae) is reported for the first time from Turkey.
The morphological and microscopical features with figures of this fungus sample are described based on the collected
materials.

Key words: new record, Pucciniales, Turkey

Tiirkiye Pas Mikobiyotasi icin yeni bir kayit: Puccinia alatavica Nevod.

Ozet

Ferula sp. (Apiaceae) iizerinde olan pas mantar1 Puccinia alatavica Nevod. Tirkiye’den ilk defa
kaydedilmistir. Bu mantar 6rneginin sekilleri ile morfolojik ve mikroskobik 6zellikleri toplanan drneklere bagli olarak
tanimlanmistir.

Anahtar kelimeler: yeni kayit, Pucciniales, Tiirkiye
1. Introduction

Rust fungi are obligate parasites of plants from ferns to advanced monocotiledon and dicotiledons.
Approximately, 168 genus and 7000 species of rust fungi are exist and the most of them belong to genus Puccinia
(Kolmer et al., 2009).

Puccinia is the largest genus of family Pucciniaceae within the order Pucciniales. The genus contains about
4000 species that cause many serious diseases in some economically important plant species such as wheat, cereal,
coffee and some trees (Kirk et al., 2008; Saba and Khalid, 2013).

Attention to determine the studies on Turkish rust fungi has greatly increased the last decade and some
investigations are still in progress. According to current checklist (Bahcecioglu and Kabaktepe, 2012) and the recent
data on Turkish rust fungi (Kabaktepe and Bahcecioglu, 2012; Kabaktepe et al. 2014; Kirbag et al. 2011), 212 Puccinia
members have previously been reported from Turkey and but there is not any record of Puccinia alatavica from Turkey.

The purpose of the present study is to make a contribution to the Turkish mycobiota.

2. Materials and methods

Materials were collected in 2014 from Van Province in Turkey. The host specimens were prepared according
to established herbarium techniques. Host plants identified use the Flora of Turkey and the East Aegean lIslands
(Pesmen, 1974). Spores were scraped from dried host specimens and mounted in lactophenol. Analysis LS Starterwas
software was used to measure. Identification was performed with the aid of literature (Gjaerum, 1986; Uliyaninifiev,
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1978). The current names of fungi are given according to www.indexfungorum.org. Names of host plants and families
are given according to http://www.theplanlist.org. The identified samples are deposited in the Indnii University
Herbarium (INU).

3. Results

Puccinia alatavica Nevod., (1950) (Figures 1).

Teleutosori amphigenous, on petiols, on stems, scattered, 0,2-0,3 mm, dark brown. Teleutospores 2, sometimes
3-4 celled, ellipsoid, oblong, sometimes fusiform to conical, rounded above and below or sometimes attenuate
downwards, constricted on septa, chesnut brown, 32—-70 x 15-28 um, wall smooth, 2-4 um, pore in upper cell apical or
subapical, in lower near the septa, pedicels thin, hyaline, deciduous. Mesospores ellipsoid-globoid, 26-35 x 18-25 um,
wall brown, smooth, 2-4 pm thick.

Distribution: Kazakhstan, Iran and Russia (Gjaerum, 1986; Jorstad, 1960; Uliyaninifiev, 1978).

Specimen examined: On Ferula sp. (Apiaceae). Turkey: B9: Van, Gevas, Artos Mountain, 38.266001,
43.107960, 2800m, 08.06.2014. M.KURSAT 6071 (INU 1200).

A

3cm
—_—_—

Figure 1. Puccinia alatavica on Ferula sp. A— dried herbarium specimen; B— stereo microscope view of
Puccinia alatavica on leaf surface; C— LM view of Teleutospores

20 pm

4. Conclusions

Ferula L. is one of the largest genus in the family Apiaceae. It includes 180-185 species species in the world.
The members of the genus are distributed mainly central and south-west Asia, and also reported North India. Tracing to
the literatiire on Turkish Ferula (Elibol et al., 2012; Pesmen, 1974; Sagiroglu & Duman, 2007;2010; 2014), 20 species
of the genus has been recorded from Turkey and 12 of them are endemic.
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According to literature (Gjaerum, 1986; Greuter et al., 1991; Henderson and Jorstad 1966; Jorstad, 1960; Petrak,
1966; Uliyaninifiev, 1978; Wei and Zhuang, 2001), nine confirmed species on Ferula sp. (Puccinia alatavica Nevod, P.
altimurica Petr., P. asperior Ellis & Everh., P. ferulae F. Rudolphi, P. ferulae-songoricae Tranzschel & Erem,, P.
ferulae-turkestanicae Korbonsk, P. katajevii Jerst. P. litvinovii Tranzschel & Erem and P.sogdiana Kom.) currently
exist in the genus Puccinia. But only P. ferulae has previously been reported from Turkey on genus Ferula

(Bahcecioglu and Kabaktepe, 2012; Kirbag ve Civelek, 2010). (Table 1).

P. alatavica is characterized by its 3-4 celled and wide size range teleutospores (32-70 x 15-28 pm). Microscpic
features of Puccinia species growing on Ferula spp.are given in Table 2 (Gjaerum, 1986; Saccardo, 1902,

Uliyaninifiev, 1978).

With the present study, Puccinia alatavica is reported for the first time from Turkey and it will be the 213t

species of genus Puccinia and the second Puccinia member growing on Turkish Ferula species.

Table 1. Distribution of Puccinia species growing on Ferula spp.

Puccinia species Distribution Host Plants Investigations
Iran Ferula sp. Jorstad, 1960
P alatavica Iran Ferula sp. Gjaerum, 1986
Russia F. kelleri Koso-Pol. Uliyaninifiev, 1978
Kazakhstan F. alatavica (Hack. ex St.-Yves) Roshev | Nevodovsky, 1950
P. altimurica Afghanistan F. jaeschkeana Vatke Petrak, 1966
P. asperior USA F. dissoluta S.Watson Cash, 1953
USA Ferula sp. Ellis and Everhart, 1884.
Italy F. communis L. Greuter et al., 1991
Turkey F. orientalis L. Bahcecioglu and Kabaktepe, 2012
Turkey F. orientalis L. Kirbag ve Civelek, 2010
P. ferulae
Morocco F. communis L. Rieuf, 1970
Italy F. nodiflora L. Rudolphi, 1829.
Germany, Algeria | Ferula spp. Saccardo, 1888
Russia F. songorica Pall. exSchult. Tranzschel and Eremejewa, 1939
P. ferulae-songoricae China : F. songarica Pall. exSchult. Wei and Zhuang, 2001
Afghanistan Ferula sp. Henderson and Jorstad 1966
China F. songorica Pall. exSchult. Biao et al., 2013
P. ferulae-turkestanicae Tajikistan F. clematidifolia Koso-Pol Uliyaninifiev, 1978
P. katajevii Central Asia F. gumosa Boiss Uliyaninifiev, 1978
Turkmenistan F. goldbaniflua Boiss. & Buhse Jorstad, 1958
Russia F. jaeschkeana Tranzschel and Eremejewa, 1939
P. litvinovii Afghanistan Ferula sp. Gjaerum, 1986
Tajikistan Ferula spp. Komarov, 1895
P. sogdiana Afghanistan F. jaeschkeana Vatke Henderson and Jorstad, 1966
Uzbekistan Ferula foetidissima Regel & Schmalh. | Saccardo, 1902

Table 2. Microscpic features of Puccinia species growing Ferula spp.

Teleutospores Size of Mes
Puccinia species Teleutospores size | Teleutospores Teleutospores wall thickness pedicels 0spo
growing on Ferula (um) cells wall (nm) res
P. alatavica 32-70 x 15-28 2 (3-4) Smooth 2-4 Short +
P. altimurica 26-42 x 14-26 2 Smooth 1,5-3 Short -
P. asperior 25-35x19-23 2 Verruculose 1,5-3 Short -
P. ferulae 30-45 x 15-25 2 Smooth 2-4 Short -
P. ferulae-songoricae 32-54 x 24-27 2 Smooth 1,5-3 Short -
P. ferulae-turkestanicae 23-38 x 19-23 2 Smooth 1-15 Short +
P. katajevii 34-55 x 17-28 2 Smooth 6-8 (at apex) Long +
P. litvinovii 29-57 x 17-30 2 Smooth 1,5-3 Short -
P. sogdiana 22-42 x 12-22 2 Verruculose 1,5-35 Short -
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Abstract

Nepeta species L. are annual and perennial plants of Lamiaceae which is a significant plant due to it's
medicinal charecteristics. In this study the seeds of eight populations belonging to four species namely, N. eremophila,
N. saccharata, N. Bornmulleri, N. mahanensis were collected for the chromosome count survey. The terminal meristem
of root and squash technique was used for karyological studies. The results revealed eqaul choromosome number;
2n=2x=18 for the species studied. Therefore the basic choromosome number in all investigated species was x=9.

Key words: chromosome number, karyotype, Labiatae, Nepeta
1. Introduction

Nepeta L. (catmint) is belonging to the family Lamiaceae and subfamily Nepetoideae, tribe Mentheae (Cantino
et al., 1992) is one of the largest and medically important genera in this family with 300 species growing as perennial,
rarely annual, herbaceous and fruticose plants (Jamzad, 2003a).

Nepeta species are significantly distributed in Eurasia, North Africa, North and Central America and Canary
Islands. The diversity and species richness are found in South West Asia and Himalayas (Jamzad et al., 2000). Up to
now it has been reported 75 species of the genus for flora of Iran of which 39 species are endemic (Rechinger, 1982;
Jamzad et al., 2012).

Nepeta has been studied from morpho-anatomical (Acar et al., 2011; Kaya and Dirmenci, 2008), palynological
(Celenk et al., 2008; Moon et al., 2008), phytochemical (Baser et al., 2000, Asgarpanah et al., 2014), molecular
phylogenetical (Jamzad et al., 2003b) and especially from cytogenetical point of view.

Extensive cytological information has been provided on the different species of Nepeta. Based on karyotypes
and analyses of meiotic pairing behavior at Metaphase | in different Nepeta species, the chromosome number are
ranging from 2n=14, 16, 18, 32, 34, 36, 54 and basic chromosome numbers, x= 7, 8, 9, 13, 17, 18 (Aryavand ,1975,
1977; Gill, 1979; Baden ,1983; Ghaffari and Kelich, 2006; Saggoo et al., 2011; Kharazian et al., 2013). According to
Baden (1983), the chromosome number 2n= 18 and 36 are common in this genus indicating the basic chromosome
number x=9 and 18.

Karyotype characterization such as number, size and morphology is important to conduct the evolutionary
events of the taxa. The present work has done to determine the chromosome number and basic chromosome number of
four endemic species of Nepeta for the flora of Iran. All the chromosome numbers are the first chromosome count for
these taxa..

2. Materials and methods
1.1. Plant materials

Seeds of eight accessions belonging to four species of Nepeta, namely N. mahanensis Jamzad & Simonds, N.
Bornmulleri Husskn. ex Born., N. sachcarata Bunge., N. eremophila Hausskn. & Bornm. were collected from Kerman

province of Iran (Table 1). Voucher specimens of the taxa studied were deposited in the Herbarium of Shahid Bahonar
University of Kerman.
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1.2. Chromosomal studies

Mitotic studies were made on metaphase cells of root tips obtained from germinating seeds on wet filter paper
in Petri dishes at 25°C temperature. Root tips were pretreated for 16 h in a-monobromonaphthalene at 4 °C and washed
and fixed in Carnoy solution (3:1 absolute ethanol:glacial acetic acid) for 24 hours. The root tips were hydrolyzed in 1N
HCI solution at 60° C for about 5 minutes, washed and stained in 2% aceto-orcein for 2 h in room temperature or in
aceto-iron hematoxilin for10 minutes at 40° C (Agayev, 1996 with some modification). The roots were gently squashed
in 45% acetic acid on a slide glass. The clearest mitotic metaphases of atleast 5 cells were photographed with an
Olympus BH-2 light microscope equipped with camera photomicrograph system.

3. Results

In the peresent study, first chromosome count has been reported in four species of Nepeta, including, N.
mahanensis, N. Bornmulleri, N. sacchcarata and N. eremophila (Table 1).

All of them are annual plants whcich are endemic to Iran with a small distribution area in high platau of
southeast of Iran with the exception of N. saccharata which has distributed in most parts of Iran (Jamzad 2012).

The results of the study revealed that all the Nepeta species studied were diploid. The somatic chromosome
numbers were 2n=2x=18 and the basic chromosome numbers xX=9 (Figure 1, A-D).

Table 1. The vouchers details of studied Nepeta species from the flora of Iran

Species/accession Locality

N. mahanensis Jamzad & Simonds Iran: Kerman, Mahan, 1400-1600 m, Payandeh
315

N. mahanensis Jamzad & Simonds Iran: Kerman, near cross road to Shahdad, 1400-
1600 m, Payandeh 1550

N. Bornmulleri Husskn. ex Born. Iran: Kerman, Jiroft, Dalfard,
1800-2000 m, Payandeh 1549

N. Bornmulleri Husskn. ex Born. Iran: Kerman, Jiroft, Rabor,
1800-2000 m, Payandeh 316

N. saccharata Bunge. Iran: Kerman, Jiroft, Dalfard,
2000-2300 m, Payandeh 1548

N. saccharata Bunge. Iran: Kerman, Jiroft, Bahrasman mt., 2000-2300
m, Payandeh 317

N. eremophila Hausskn. & Bornm. Iran: Kerman, Rafsanjan,
1400-1500 m, Payandeh 318

N. eremophila Hausskn. & Bornm. Iran: Kerman, bibhayat,

1400-1500 Payandeh 319

4. Conclusions

A lot of studies have been made to discuss the cytological information in the family Lamiaceae. Members of
the family are equally diverse in chromosome number (Gill, 1981; Budantsev et al., 1992). However, the majority of the
recorded data by various workers, revealed the x=8 and x=9 as the most common primary basic chromosome numbers
and the original basic number for the family. The other numbers have arisen secondarily (Srivastava, 2012). Previous
studies (Baden, 1983; Ghaffari and Kelich, 2006; Kharazian et al., 2013; Saggoo et al., 2011) have frequently reported
2n=2x=18 in Nepeta which support the classical view of x=9 as a primary basic humber.
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Figure 1. Somatic chromosomes of Nepeta species (A: N. Bornmulleri, B: N. mahanensis, C: N. sacchcarata, D: N. eremophila.
Scale bar = 10 pum)
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Abstract

This study was made to reveal the plants used as traditional folk medicine in Oltu (Erzurum). For this purpose,
the field works have been done in July and August of 2012, February and April on 2013. The information such as local
names, ailments treated or therapeutic effects, plant parts used, methods of administration, dosage have been recorded.
As a result of interviews with the people living in the area, it has been determined that plants were very well known and
used for almost everything by the older persons and most of these plants were recognized and known usage of that
plants, even if have not been used by new generation in region.

In the Oltu region, the 40 plant species appeared in 22 different families were defined. All collected folk
species prepared voucher specimen were deposited in the Herbarium of Anadolu University Faculty of Pharmacy
(ESSE).

Key words: medicinal plants, folk, medicine, Oltu, Erzurum.

*

Oltu (Erzurum) yoresinde halk ilaci olarak kullanilan tibbi bitkiler

Ozet

Bu calisma Erzurum ili, Oltu ve yoresinde geleneksel halk ilact olarak kullanilan bitkileri ortaya ¢ikarmak
amactyla yapimistir. Bu amacgla 2012 yili temmuz ve agustos aylarinda, 2013 yili subat ve nisan aylarinda arazi
caligmalar1 yapilmistir. Bitkilerin yoresel adlari, kullanilan kisimlari, kullanim amaci, kullanilis sekli, dozu
kaydedilmistir. Halkla yapilan yiiz yiize goriismeler sonucunda yorede yasayan yash kisilerin dogadaki bitkileri ¢ok iyi
tanidig1, bu bitkilerden hemen her konuda faydalandigi, yeni nesillerin de kullanmasalar bile cogu bitkiyi tanidig1 ve
kullanimlar1 hakkinda bilgileri oldugu saptanmustir.

Yorede 22 familyaya ait, 40 bitki tiiriiniin tibbi amagla kullanildig: tespit edilmistir. Toplanan bitki 6rnekleri
herbaryum materyali haline getirilmistir ve Anadolu Universitesi Eczacilik Fakiiltesi Herbaryumu’'na (ESSE)
kaldiridmastir.

Anahtar kelimeler: tibbi bitkiler, halk, ilag, Oltu, Erzurum
1. Giris

Dogadaki tiim hayvanlar, bitkiler ve insanlar bir dengenin iirliniidiir. Mitolojide bitkiler tanrilarin insana
verdigi en degerli armagan olarak ele almmustir. Tiim bitkiler insanin hizmetindedir ve insanin bitkilerle iliskisi var
oldugundan beri mevcuttur (Gezgin, 2006). ilk caglardan kalan arkeolojik bulgulara gére insan, besin elde etmek ve
saglik sorunlarini gidermek igin bitkilerden faydalanmistir. Deneme yanilma yoluyla elde edilen bu bilgiler ¢aglar
boyunca aktarilmig ve bazi degisikliklerle birlikte giiniimiize kadar ulagmistir (Kogyigit, 2005).

Kuzey Irak’ta Sanidar Magarasi’'nda 1957 yilinda yapilan kazilarda bulunan Neandertal adami kalintilari
yaninda, mezarda bulunanlar bitki-insan iligkisine dair ilk veriler olarak goriiliir. 60 bin y1l 6ncesinden giiniimiize gelen
ve bir samana ait oldugu diisiiniilen mezarda, civanpercemi, kanarya otu, mor siimbiil, giil hatmi, peygamber ¢icegi,
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ebegiimeci ve efedra gibi bitki tiirlerinin var oldugu tespit edilmistir. Oliilerini gdmen toplumun, kisinin tekrar yasama
donecegini diisiinerek mezara koydugu bu bitkilerle, bitkileri ilk kez yenenler ve sifali olanlar diye ikiye ayirdigi
distiniilmiistiir. Clink{i mezara konan bitkiler 6zellikle tibbi bitkiler olarak giiniimiizde hala 6nemlerini korumaktadirlar
(Heinrich vd, 2004; Lewin, 2000).

Yiizyillarca siiren bu bag sonucunda giiniimiizde tiim diinyanin 6nemini kabul ettigi ve ciddi arastirmalarin
yapildig1 etnobotanik bilim dali dogmustur (Kogyigit, 2005). Etnobotanik tanimi farkli ¢evrelerce kesin bir fikir
birliginde yapilmasa da genel olarak bu terim; ‘Bir yorede yasayan halkin yakin ¢evresinde bulunan bitkilerden gesitli
gereksinimlerini karsilamak iizere yararlanma bilgisi ve o bitki iizerine etkisi’ olarak tanimlanabilir (Heinrich vd., 2004;
Yidirimli, 2004). Zengin bir kiiltlire]l mirasa sahip olan iilkemizde etnobotanik agidan oldukg¢a kapsamli bilgiler
bulunmaktadir. Fakat bitkilerin halk arasinda tedavi, gida ve diger amagh kullanimlarini konu alan bilimsel nitelikli
caligma sayisi oldukca azdir (Baytop, 1999). Modernlesme, kentlere go¢, saglik hizmetlerine daha kolay erigebilme
imkani gibi faktorlerin etkisiyle giinimiizde etnobotanik c¢alismalarin yapilmasi daha da zorlagsmaktadir. Cilinkii bu
bilgiler kayitli degildir ve geng nesillere aktarim olduk¢a azaldigindan git gide yok olmaktadir.

Ulkemizde bulunan bu bitkisel zenginligin nedeni; ii¢ fitocografik bdlgenin kesistigi bolgede yer almasi,
Giliney Avrupa ile Giineybat1 Asya floralar1 arasindaki koprii konumu, pek ¢ok cins ve seksiyonun kaynak ve farklilasim
merkezlerinin Anadolu olmas1 ve ekolojik ve cografik farklilagma ile ilgili olarak tiir endemizminin yiiksek olusudur
(Davis vd., 1998). Ulkemizde yaklasik 9000 farkli dogal bitki tiirii bulunmaktadir ve bunlarm %30’u endemiktir (flgim
vd., 1998). Bitkilerle ilgili ciddi anlamdaki bilimsel arastirmalar 1926 yilindan bu yana yapilmaktadir (Digrak vd.,
1999) ve Diinya Saglik Orgiitii'ne gore tedavi amagh kullanilan 20000 civarinda bitki bulunmaktadir (Kalaycioglu ve
Oner, 1994).

Dogu Anadolu Bolgesi zengin kiiltiirel mirasa dayanan, farkli etnik gruplarin dilleriyle harmanlanmis bitki
kullanim ¢esitliligini olan bir bolgedir (Polat vd., 2012). Bu zenginligin kayit altma alinmast bu g¢aligmanin
amaglarindan birisidir.

Bu tez kapsaminda, belirli bir yorenin florasinda yetisen bitkiler ve bu bolgede yasayan insanlarm bu bitkilerle
iliskisinin belirlenmesine yonelik caligilmistir. Tibbi bitkilerin tedavide kullanimi kiiltiirel ve geleneksel olarak
aktarildigindan giinimiizde halk ilac1 olarak kullanilan bitkiler {izerine arastirmalar olduk¢a dnem kazanmaktadir.

1.1. Arastirma alan ve ézellikleri
Ulkenin her yerinde oldugu gibi dogusunda da kirsal kesimlerden kentlere gd¢ oldukga fazladir, ancak

geleneksel bilgilerle ilag kullanimi azalmis olmasma ragmen hala oldukc¢a yaygindir. Segilen pilot bolgelerde halk
arasinda tibbi amagla bitkilerin kullanimi1 halen devam etmektedir (Sekill).

Lokaliteler 8- Gokeedere

1- Alatarla (Hovak) 9- Giiryaprak (Pirekis)
2- Ballica (Kozahor) 10- Kemerkaya (Pakih)
3- Bagakli 11- Sarisaz (Zerdenis)
4- Bagbaglar (Meletor) 12- Sendurak

5- Demirtas (Hanege) 13- Subatuk

6- Derebas1 (Oriik) 14- Stiliinkaya

7- Esenyamag (incikotik) 15- Yarbas1 (Sananes)

1.2. Erzurum Oltu yoresinin genel ozellikleri
1.2.1.  Oltu’nun cografi konumu

Oltu ilgesi, Dogu Anadolu Bolgesinin kuzeydogusunda yer alir. Ancak yiizdlglimiiniin ¢ogunlugu Dogu
Karadeniz Bolgesi simirlari icerisindedir. Oltu Cay1 vadisinde kurulan ilge 1380 km? yiizolgiimiine sahiptir. Rakimi ise
1275 metredir. Ilgenin dogusunda Senkaya, kuzeydogusunda Olur, kuzeyinde Yusufeli ve Uzundere, batisinda Tortum
ve giineyinde Narman ilceleri bulunmaktadir. ilge konum olarak 41-59 dogu boylamlar1 ile 40-34 kuzey enlemleri
arasinda yer alir. Cografi bakimdan daglik ve ormanlik bir yapiya sahiptir. En yiiksek tepeleri Akdag 3030, Kirdag 2000
m. dir. IIgenin batisinda Uzundere ilgesi Yayla Mahallesinden baslayan ve doguya dogru algalarak genisleyen vadinin
alt kismindaki topraklar aliivyonlu verimli topraklardir. flgede vadi boyunca yiikselen 50-500 m. civarinda irili ufakli
tepeler bulunmaktadir.

Ilgeyi ikiye bolen Oltu Cayi, Uzundere Ilgesi Yayla Mahallesinden ¢ikan Sivri Dere ile batisindan gelen
Narman Cayi ilgenin 5 km batisinda birleserek Coruh nehrine akmaktadir (Anonim, 2014).
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Sekil 1. Oltu Ilgesi ve arastirma alanini olusturan kdyler

1.2.2.  Iklimi

Ilge rakimmnmn diisiikliigii nedeniyle Dogu Anadolu Bélgesi’nin sert kara iklimine Oltu Vadisi boyunca
rastlanmaz. Yiiksek kisimlar ile vadi boyu arasindaki iklim farki olduk¢a dnemlidir.

Ilgede yillik sicaklik ortalamasi 10.2 °C’dir. En yiiksek hava sicakligi Temmuz-Agustos aylarinda olup 1988
yilinda en fazla 31.4 °C olmustur. En diisiik hava sicaklig1 ortalamas1 Aralik, Ocak, Subat aylar1 itibariyle 9.3 °C’dir.
Ilgede yazlar sicak ve kurak, kislar ise az yagishdir. Yillik yagis ortalamasi (son 10 yil igin) 29.6 kg/m?’dir. Yagislar
genelde ilkbahar ve sonbahar aylarinda goriiliir. Ilce ormanlik alanlarinda; saricam, karaagag, pelit ve kavak gibi agac
tlirlerine rastlanir. Oltu vadisi boyunca s6giit, kavak ve meyve agac topluluklar1 bulunur. Gittikge azalan orman Ortiisii
sebebiyle ilge ve ¢evresinde erozyon olayr mevcuttur (Anonim, 2014).

1.2.3.  Niifus bilgileri
Ilge merkezinde 20.305, kdylerde 11.913 olmak iizere toplam 32.208 kisi yasamaktadir. Okuma-yazma orani
% 90 ‘dir (Anonim, 2014).

1.2.4.  Sosyal yapi

Ilge merkezinde 6230’u mesken, 1350 isyeri ve 182 kamu binas1 bulunmaktadir. Genellikle binalar karkas,
yigma, kargir ve yigma tas olarak insa edilmis olup, son yillarda diizenli ve planli konut yapimi devam etmektedir. Tlge
halkin %75 i ge¢imini tarim, hayvancilik ve madencilik kaynaklarindan saglamakta, diger kesim ise kiigiik sanayi ve
ticaretle istigal etmektedir (Anonim, 2014).

2. Materyal ve yontem

Erzurum Oltu yoresinde halk ilaci olarak kullanilan bitkilerin arastirilmasi 2012 yili temmuz ve agustos
aylarinda, 2013 yili subat ve nisan aylarinda yapilmistir. Aragtirmalar Oltu y6resindeki koylerde ve ilge merkezinde
yasayan kisilerin tibbi amagla bitki kullaniminin yaygmligia gore belli pilot bolgeler secilerek yiirtitiilmiistiir.

Geligen teknolojiye ragmen oOzellikle koylerde yapilan goriigmelerde yeni nesillerin kullanmasalar bile
bitkilerin isimlerini ve hangi hastaliklar i¢in kullanildigini bilmeleri nedeniyle, basta yorede yasayan ve bizzat btikilerle
ila¢ hazirlayan kisilerle goriisiilmiis, yeni neslin de anket ¢aligmalarma katilimi saglanmistir. Yapilan anketlerle yorede
yasayan 44 kisiye daha onceden hazirlanan sorular, yiiz yiize goriisiilerek sorulmus ve bilgiler dogrudan temin
edilmistir.Yore halkiyla birlikte araziye ¢ikilarak toplanan bitkiler ve elde edilen fotograflar sayesinde anket verileri
degerlendirilmistir. Mevsime uygun olarak toplanan bitki drnekleri preslenerek herbaryum materyali haline getirilmis
ve Anadolu Universitesi Eczacilik Fakiiltesi Herbaryumu’na (ESSE) kaldirilmustir. Bitkilerin teshisleri Flora of Turkey
kullanilarak yapilmigtir (Davis, 1965-1985; Davis vd., 1998).

3. Bulgular
Bu c¢aligma sonucunda 22 familyaya ait 40 bitki tiiriiniin halk arasinda farkli amagclarla kullanildig1 tespit
edilmistir. Calismada, Rosaceae familyasina ait 7 tiir, Asteraceae familyasina ait 5 tiir, Polygonaceae familyasimna ait 4

tiir, Lamiaceae familyasna ait 3 tiir, Malvaceae familyasa ait 2 tiir, Fabaceae familyasina ait 2 tiir, Primulaceae
familyasina ait 2 tiir ve Liliaceae, Berberidaceae, Euphorbiaceae, Apiaceae, Papaveraceae, Apiaceae, Eleagnaceae,
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Juglandaceae, Cupressaceae, Pinaceae, Plantaginaceae, Ranunculaceae, Crassulaceae, Urticaceae, Scrophulariaceae
familyalarina ait birer tiir yer almaktadir (Tablo 1).

Tablo 1. Oltu ydresinde halk arasinda kullanilan bitkiler ve kullanim amaglar1

Familya Tiir IYerel isim [Kullanmilan kisim Kullamm amaci
Anthriscus sylvestris kekire, kekiire Govde, yaprak Romatizmaya ve diabete etkili
(L.) Hoffm.
Apiaceae _ ) bim  bitki,  kok, DJabete etk'l|li. )
Ferula orientalis L. casir, casur koleontil agaclardaki bocek veya parazit kovucu olarak,
P veterinerlikte koyunlarda goriilen Pulmonary distomiasis'e kars1
Achillea biebersteinii civanpercemi, ¢ay Vaprak, cigek Yara iyilesmesi ve mide agris1 i¢in
Afan. cigegi
AIEemISIa absinthium avsan foprak istii kisim [drar yolu enfeksiyonuna karsi, bogaltim kolaylastirict olarak
Cichorium intybus L. catlangug, aprak, kok Mide V_e'anorak51 tedavisinde, miishil etkili, kafa derisi yaralari
catlangig tedavisinde
Echinops  orientalis . -
Trautv. topuz dikeni toprak iistii kisim Egzamaya kars1
/Asteraceae Gundelia tournefortii enger, boga toprak stii  kisim, T
kengeri, has Yara iyilestirici
L. lateks
kenger
Helichrysum . .. ... [Urolityazis i¢in; cay olarak Oksiirik ve brongite karsi, abse
arenarium (L.) pltinotu glﬁek’ toprak iistd olgunlagmasi i¢in
1s1m
Moench
Taraxacum Hazimsizlik ve soguk alginligindan kaynaklanmayan diger akciger
bessarabicum art cicegi, ftoprak dsti kisim, | hastaliklar ve sigiller igin
(Hornem.) Hand.- | karahindiba lateks
Mazz.
TrBagi(grs)ogon aureus emlik, yemliik yaprak IAnthelmintik olarak sa¢ dokiilmesinde
Sarilik  ve alerjik kasmti i¢in; soyulmus kokler veterinerlikte
. . . kizambuk, . Vasicular stomatitis tedavisinde; sar1 kumas boyas: eldesinde;
Berberidaceae - Berberis vulgaris L. kizanbik fdkmeyve,yaprak sarihiga karst giiglendirici olarak; pismis yapraklar yiyecek
olarak kullanilir.
Brassicaceae  Bunias orientalis L.  psikangali yaprak, govde Hazimsizliga karg1

Sempervivum

Anti-enflamatuar olarak,

Crassulaceae armenum Boiss & gelin parmagi tim bitki yara iyilesmesi i¢in
Huet.

Cupressaceae Julinperus oxycedrus Cigar, cigar gagas1 neyve Romatizmaya karsi

Eleagnaceae Hlppopha'e gisgan,  cisgan, meyve Guiglendirici olarak ve soguk alginligindan korunmak igin
rhamnoides L. yabani igde

Euphorbiaceae

Euphorbia sp.

stitligen, siitlegen

yaprak, lateks

Kabizlik i¢in, sigiller ya da romatizmal agri i¢in, yaranin disina

iltihap bosaltmak i¢in
AsEt’E:galus humilis Kor geven, geven  kiim bitki Gida olarak
Fabaceae Astragalus El catlaklar ve yara iyilesmesi igin, (hayvanlar i¢in) Gangraena
microcephalus agli geven, geven itki, ¢icek, lateks emphysematosa karst, insanlar i¢in gida olarak,
Willd. diabete kars1

Fumariaceae

Fumaria officinalis L.

sahtere otu

yaprak

Alerji ve cilt kagintisina karg1

Juglandaceae

Juglans regia L.

ceviz

meyve, yaprak

Gida ve gii¢lendirici olarak, soguktan korunmak ve diabete kars1

Ajuga  chamaepitys
(L.) Schreber

mayasil otu

yaprak, cicek, toprak
ustii kisim

Basur tedavisinde

Micromeria fruticosa |das nanesi, t?s oprak iistii kistm Mide agris1 ya da soguk algmligia kars:
. (L.) Druce nanesi, das anig1
Lamiaceae kara anik, kara Mide agris1 ya da soguk algmligina kars:
Satureja hortensis L. annuk ? toprak tistii kisim grsty; S ginlig s
Thymus fallax (Fisch. kekik otu, keklik toprak {isti kisim, Oksiiriik ve astima karsi, parazitlere karsi, mide agris1 ya da soguk
& Mey.) otu, et otu yaprak, ¢icek algimligina karst
Liliaceae Allium cepa L. sogan yaprak, sogan Yiyecek olarak, abse olgunlagmasi, otite karsi, paronsiya i¢in.
Alcea  apterocarpa diigmeli cicek, gicek, toprak istii [Pulmoner agri ve oksiiriige karsi, ar1 sokmalar1 ya da egzama igin
(Fenzl.) Boiss. dolik kisim
Mal —— e - =
alvaceae Malva neglecta Ebegum?m, ' vaprak, toprak st Y?r?. ve QL'II'Uk igin, 1drar' yolu enfeksiyonu, kabizlik ve karin agrisi
ebemgiimeci, . icin, bogaz agrisi, dismenore karsi, abse olgunlagmasi igin,
Wallr. . . kisim, tohum, kok ° s e
ebekdmeci basur, ag1z yaralari ve sislik i¢in
Yara iyilesmesi, apse olgunlagmast, sirt agrisi igin, cilt yumusatici
olarak, iltihabt  kurutmak i¢in, kemikleri kaynastirmak,
. . . katran, katiran, . .. . L
Pinaceae Pinus sylvestris L. Kara sakiz katran enflamasyonu Onlemek icin, veteriner hekimlikte kirik veya

catlak boynuz tedavisi, deri alt1 iltihab1 i¢in ve
iltihabin1 6nlenmek igin

acik yara
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Abse olgunlagmasi, yaranin kagmmasma kargi, meme deri alti

Plantaginaceae  Plantago lanceolata L. pbaga yapragi, baga yaprak, kok iltihabina kars1, nasira karsi, kadinlardaki tireme kanali iltihab1
tedavisi, paronigya ve yara iyilesmesi i¢in
yaprak, kok Plantago lanceolata L. gibi kullanilir. Solunum giigliigiine kars1

Plantago major L.

baga, baga yapragi

Polygonaceae

Polygonum cognatum

yaprak, toprak

Diyabet ya da idrar iltihabi igin, diyabet ya da idrar iltihabi igin;

Meissn. madimak uistii kisim dismenore igin
Polygonum fasulye otu, ¢oban tohum Anemiye kars1
convolvulus L. degnegi
toprak istii [Antiemetik veya mide bozuklugu i¢in, ishale kars1, diabete kars1
Rheum ribes L. lsgll(n,. | st goban kisim, ¢igek
ersst sap1, kok
Rumex crispus L. evelik yaprak Bobrek taslarini diisiirmek igin, ishale karsi, sa¢ dokiilmelerine

karg1, bogaz agrisi ve ses kisiklii ve basur igin

Rumex scutatus L.

esgi, eksi, kuzu kulagi

aprak, govde

Apse olgunlagmasi i¢in, sindirimi kolaylagtirmak i¢in

i aceac PI:&rQ;JrITa]\s. algida bitye, tiitiye, mor tiitye igek Kagsint1 veya nefes almada zorluk igin, kolonya gibi
Primula veris L. titye, tiitiye, sar1 tiitye  [gigek Kasint1 veya nefes almada zorluk i¢in, kolonya gibi
Ranunculus caucasicus jmayis  ¢igegi, sart | . Kabizliga karsi, romatizmal yaralar ve inflamasyonu azaltmak
Ranunculaceae . : cicek -
Bieb. cicek, gogurug 1¢In
Rosa canina L. kusburnu,. gusburni, kélf, meyve, Sog.u_k alginligindan korunmak i¢in, hazimsizliga karsi, kolonya
gusbunni cigek gibi
kara kusburnu, gara jmeyve, kok Sindirim ve mide rahatsizliklari ya da siskinlik igin, hemoroid ve
Rosa pimpinellifolia L. | gusburni, koyun Okstiriik igin, idrar yolu enfeksiyonu veya hemoroid igin,
g0zii, goyun gozi Kumas boyamada
Rosaceae Cg:;‘tlallaesglé)s( Bi(;l;.entalls kirgit, alug, alig meyve, gigek Gida olarak, ¢arpint1 ve nefes darligina karsi
Cydonia oblonga Mill. ayva yaprak kolesterole karsi, abse olgunlagmast igin
Prunus spinosa L. salul, sarol meyve Diyabet kars1
Rubus idaeus L. jog, jov meyve Giliglendirici
Rubus caesius L. jog, jov meyve Giiglendirici, kumas boyamada
Cruciata taurica kip otu. tiivli surt foprak fistii Dogal maya eldesinde, kurutulmus ve toz haline getirilmis bitki
Rubiaceae (Pallas ex Willd.) [P Ot Tylu yogurt foprax — ustu
Ehrend. otu kisim

erbascum lasianthum

cicek, govde,

Kasint1 ve astima karsi, veteriner hekimlikte paraziter hastaliklar

Scrophulariaceae (Boiss. ex Bentham) sigir kuyrugu tohum icin, balik¢ilik igin balik yemi olarak
tohum, yaprak, [Diyabet ya da gastrik iilser i¢in, analjezik olarak, anti-inflamatuar
Urtica dioica L. isirgan toprak istii | ya da cilt lekelerine kargi, romatizma, hemoroid, siskinlik ya da
kisim sa¢ beyazlamasma karsi, sag bilylimesi, sa¢ onarimi igin
Urticaceae toprak  ustii Urtica dioica L. gibi kullanilir.
Urtica pilulifera L. kasim,
yaprak,
tohum
\Violaceae iola odorata L. menekse aprak, ¢icek  Oksiiriige kars1, abse olgunlagsmast igin

Bitkiler ¢ogunlukla ¢ay halinde, dogrudan ya da lapa halinde kullanilmaktadir. Cay genelde inflizyon
yontemiyle hazirlanmakta, lapa ise bitkinin ezilecek kivama gelecek kadar suda haslanmasiyla elde edilmektedir. Eger
lapa bitkinin ¢ok kuru ve sert kisimlarindan elde edilecekse toz hale getirildikten sonra bal veya yogurtla karistirilarak
hazirlanmaktadir. Ama yine ayni sekilde hazirlanan pomad kivamindaki karisim kullanilmaktadir. Yorede alerjik
durumlar i¢in hazirlanan banyolar bitki kisimlarinin suda iki saate yakin kaynatilmasiyla elde edilmis, nadiren bu islem
siitle yapilmistir ve genelde alerjik durumlar i¢in kullanilmistir. Seker hastaliginda yiikselen sekeri diisiirmek i¢in J.
regia ve R. ribes tiirlerinden hazirlanan cay tiiketilirken, F. orientalis, P. cognatum, U. dioica ve P. spinosa tiirleri besin
olarak kullanilir. A. microcephalus tiiriiniin ise lateksi suyla seyreltilerek dahilen tiiketilir. Iltihabin giderilmesi igin
A.cepa, C. oblonga, R. caucasicus tiirleri dogrudan olarak iltihapli yaraya haricen uygulanirken, M. neglecta, S.
armenum yaraya ya lapa haline getirilerek ya da toz haline gelinceye kadar doviildiikten sonra bir pomad kivamina
gelecek karigim hazirlanarak uygulanir. P. major ise direkt, lapa ya da toz halde kullanilmaktadir. G. tournefortii
tiiriinlin ise lateksi ayn1 amag igin haricen direkt uygulanir. Hemoroid tedavisinde R. pimpinellifolia bitkisinden
hazirlanan ¢ay dahilen tiiketilicken, A. chamaepitys, M. neglecta, R. crispus tiirlerinden elde edilen lapa haricen
uygulanir. Sindirimi kolaylastrmak ve kabizligi gidermek amaciyla A. biebersteinii, A. absinthium, Euphorbia,
M.neglecta, R. caucasicus, R. canina, R. pimpinellifolia, T. bessarabicum ve U. dioica tiirlerinden hazirlanan ¢ay
dahilen kullanilir. P. cognatum idrar yollar1 rahatsizliklar1 i¢in besin olarak tiiketilir, A. absinthium, M. neglecta, A.
chamaepitys ise ¢ay halde dahilen kullanilir. Y6rede kisin ¢ok uzun ve sert gegmesi nedeniyle ozellikle soguk
alginhigindan korunmak ve bagisikhigr artirmak amaciyla J. regia, R. canina ve H. rhamnoides, Rubus ve B. vulgaris
tiirleri mesrubat, yemis veya komposto halde sikga tiiketilir. Soguk alginliginin tedavisinde ve oksiirtik kesici olarak A.
apterocarpa, R. canina, R. pimpinellifolia, T. bessarabicum ve Verbascum tiirlerinden hazirlanan gay tiiketilir, M.
fruticosa, P. algida, P. veris, T. fallax tiirleri ise hem ¢ay halde tiiketilir hem de baharat olarak kullanilir. Banyosu
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hazirlanan bitkilerden J. oxycedrus romatizma tedavisinde, P. cognatum sancili ve uzun siiren adet sancilarmda, F.
orientalis alerjiye bagh kasmtilarin giderilmesinde, B. vulgaris ise sarilik hastaliginin tedavisinde kullanilir. Ayrica
romatizmadan kaynaklanan iltihabin giderilmesi i¢in R. caucasicus iltihabin oldugu bélgeye haricen uygulanirken, U.
dioica bitkisinden hazirlanan ¢ay dahilen tiiketilir, A. sylvestris bitkisinin ise yaprak ve gévdesi ¢ig halde yenir. Yine
romatizma tedavisinde Euphorbia tiirlerinin lateksinden hazirlanan haplar suyla dahilen yutulur veya lateks haricen
iltihabin biriktigi bolgeye uygulanir. G. tournefortii bitkisinden hazirlanan sakiz gastrit ve iilseri 6nlemek i¢in ¢ignenir.
Olusan nasirin yumusatilmasi ve sokiilmesi amaciyla P. major yapraklar1 bolgeye haricen uygulanir. Bobrek tagmm
erimesi ve diistirlilmesi i¢in R. crispus ¢ig halde dahilen tiiketilir. Astim ve nefes darhigmma kars1 P. major direkt veya
cay halde dahilen, Verbascum tiirleri dahilen ve kalp carpintisina bagh nefes darhigmma kars1 C. orientalis ¢ay halde
tiiketilir. Ureme yollarindaki iltihabi bir rahatsizliktan dolay1 6zellikle kadinlardaki kisirhgm tedavisinde P. major
bitkisinden hazirlanan ¢ay dahilen kullanilir. Mide bulantisini ve kusmayi 6nledigi i¢in R. ribes dogrudan besin olarak
kullanmlir. Yiikselen kolestrolii diistirmesi amaciyla C. oblonga bitkisinden hazirlanan ¢ay tiiketilir. Ayrica giinlimiizde
yorede kullanimi kalmamis olsa da R. pimpinellifolia, Rubus ve B. vulgaris tiirlerinden elde edilen boya kumas
boyamada kullanilmistir. Yine giiniimiizde pek sik rastlanmasa da veterinerlikte M. fruticosa, P. sylvestris, B. vulgaris,
F. orientalis, T. aureus ve Verbascum tiirleri ¢esitli hastaliklarin tedavisinde kullanilmustir.

Bitkilerin genelde yapraklar1 (16 tiir), toprak tstii kisim kisimlar1 (15 tiir), ¢igekleri (10 tiir), meyveleri (9 tiir)
ve kokleri (7 tiir) kullanilmaktadir. Ayrica tohum (ebegiimeci, 1sirgan ve sigir kuyrugu), lateks (geven, siitlegen, kenger
ve ar1 ¢igegi), yumru (sogan), recine (¢am) gibi kisimlar1 da kullanilmaktadir.

Erzurum Ilica yoresinde yapilan galismada 29 familyaya ait 70 bitki tiiriiniin tibbi olarak kullanildig: tespit
edilmistir. Bu caligmada tespit edilen tibbi bitkilerin kullanim alanlari; cilt problemleri (%14.5), sindirim sistemi
hastaliklar1 (%13.6), solunum yolu hastaliklar1 (%12.7), hemoroit (%10.8), idrar yolu hastaliklar1 (%8.5), i¢ hastaliklar:
(%7), genel agr1 ve sikayetleri rahatlatma (%6.6), romatizma (%5.2), kadinlarda jinekolojik hastaliklar ve diyabet
(%4.2) olarak rapor edilmistir. Bu ¢aligma incelendiginde bitkilerin yoresel adlar1 degisse de genelde kullanim sekil ve
amaglarinim birbiriyle benzerligi gozlenmistir. A. bierberstenii (kesik yaralarinin gabuk iyilestirilmesi), A. absinthium
(idrar yollar1 enfeksiyonlar1), T. aureus (kurt diisiiriicii), B.vulgaris (sariliga karsi hazirlanan banyo), Thymus fallax
(midevi), M. neglecta (inflamasyon tedavisinde, romatizmada), P. cognatum (jinekololik), P. major bronsit ve
romatizmal yaralarm tedavisinde), R. crispus (infeksiyona karsi), Ranunculus tiirleri (romatizmadan kaynaklanan
yaralarmn tedavisinde), R. canina (sindirimi kolaylastiric1), R. pimpinellifolia (hemoroid tedavisinde) ve U. dioica (iilser
ve mide agrilarina kars1) tiirlerinin ayn1 amaglarla kullanildigi tespit edilmistir. Farkli olarak H. rhamnoides (kabizliga
kars1), Euphorbia (lateksi uzun siiren kanamalara kars1), A. microcephalus (sakiz halde mide agrilarina karsi), R. ribes
(seker hastahina kars1) ve R. scutatus (seker ve hipertansiyon hastaliklarina kars1) kullanilmaktadir (Ozgen vd., 2012).

Yoredeki yakin bolgeler arasinda ortak kullanima sahip bitkiler arasinda A. bieberstenii (kesik yaralarnm
kapatilmasi), B. vulgaris (sarilik hastaligina karsi), J. oxycedrus (romatizmaya karsi), A. cepa (iltihap gidermek igin), M.
neglecta (adet sancisina karsi, iltihab1 gidermek igin), P. sylvestris (iltihapli yarada iltihabin ¢ikarilmasi i¢in), P. major
(yara tedavisinde iltihap giderici), R. canina (sindirimi kolaylastirmak i¢in) ve U. dioica (romatizmaya karsi, agriy1
gidermek amagli) bulunmaktadir. Benzer amaglarla kullanilan bitkilerde tiirleri farkli olanlar arasinda Artemisia
austriaca (idrar yollar1 enfeksiyonlarma karsi), Tragopogon buphtalmoides (midevi), Fumaria microcarpa (alerjik
durumlarda) ve Ranunculus neopolitanus (romatizmal yaralarin tedavisinde) yer almaktadir. Kullanim amaglar1 yoresel
olarak farklilik gosteren bitkiler arasinda J. oxycedrus (katrani, kemik kiriklarinda), Euphorbia tiirleri (¢igekleri,
egzama tedavisinde), F. officinalis (herbasi, dis agrilarinda), J. regia (yapraklari, hemoroid tedavisinde), A. cepa
(ertitilen ¢am katraniyla ve rendelenmis sabunla karigtirilan yumrusu, kemik kiriklarinin tedavisinde), P. sylvestris
(katrani, yumurtayla karistirilarak yilan sokmalarmin tedavisinde), P. major (yapraklari, banyo halde alerjik
dokintiilere karsi), C. oblonga (kabiz edici olarak), R. ideaeus (toprak tistii kisim kismi, suyla kaynatilip ¢inko kapta
bekletilerek hazirlanan kiirle kisirlik tedavisinde) bulunmaktadir (Sezik vd., 1997).

Kars ilini kapsayan etnobotanik ¢alisma da arastrmamizda da tespit edilen P. slyvestris’in dis agrisi, gastrit ve
balgam soktiiriicli, R. canina’nin soguk alginligi, astim ve bagirsak hastaliklarinda, U. dioica’nin kansere karsi, bronsit,
astim, tlser, diabet, romatizma, balgam soktiiriicli, tansiyon ve kemik erimesine karsi kullanildigi rapor edilmistir
(Ggnes ve Ozhatay, 2011).

Anketler ve yiiz yilize yapilan goriigmeler sonucunda hastaliklarin tedavisinde bitki kullaniminin giiniimiizde
eskiye nazaran oldukca azaldigi gézlenmistir. Bu yiizden daha ¢ok yasl insanlarla goriisiilmiis, 6zellikle eskiden
yorelerde bitkilerle tedavi konusunda bagvurulan kisilerden bilgi edinilmeye calisilmistir. Daha sonraki (genc)
kusaklardan insanlarla da gorisiildiigiinde kisilerin genelde bitkileri tanidigi, ne amagla kullanildigini bildikleri fakat
kullanim sekilleri konusunda yorede yasayan yash insanlar kadar emin olmadiklari saptanmistir. Ankete katilan
kisilerin yaslar1 genelde 50 veya daha fazladir. Kisilerden 32’si ilkokul mezunu, 6’s1 lise mezunu, 6’s1 liniversite
mezunudur. Toplam 44 kisi arasindan 13 kisi ev hanimi, 14 kisi ¢iftci, 8 kisi esnaf, 5 kisi 6gretmen, 2 kisi imam, 1 kisi
miihendis ve 1 kisi ag¢idir (Tablo 2).
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Tablo 2. Kaynak kisiler, yas, egitim ve cinsiyetleri

Kaynak Kisi Yas | Egitim Cinsiyet Tbrahim Yigit 34 Universite Erkek
durumu Lamia Oztiirk 67 Tlkokul Kadin
Abdullah Alper 48 Lise Erkek Mine Yildirim 46 Ilkokul Kadin
Abdurrezzak Yasar 69 Ilkokul Erkek Miyase Adar 58 Tlkokul Kadin
Adem Korkmaz 54 Ilkokul Erkek Naci Yildirim 50 Lise Erkek
Adnan Akgiin 57 Tlkokul Erkek Nadim Yildirim 58 Tlkokul Erkek
Ahmet Yegin 41 Universite Erkek Nuri Akgiin 55 Tkokul Erkek
Ali Topuz 64 Tlkokul Erkek Nuri Aydin 43 Lise Erkek
Bayram Oztekin 62 Tlkokul Erkek Osman Ag 73 Ilkokul Erkek
Cemil Giiney 49 Tlkokul Erkek Osman Unal 68 flkokul Erkek
Cengiz Dursun 39 Universite Erkek Sabahattin Oztiirk 56 Ilkokul Erkek
Duriye Yildirim 47 Tkokul Kadin Salim Cakir 52 [kokul Erkek
Erol Demirci 50 Lise Erkek Sayg1 Yarar 37 Universite Erkek
Fatma Saglam 74 Tlkokul Kadin Selahattin Selvi 48 Lise Erkek
Fatma Yildirim 88 Tkokul Kadin Sinemnaz Demir 73 [lkokul Kadin
Feyyaz Demir 74 Tlkokul Erkek Siileyman Kaya 63 Tlkokul Erkek
Giilenaz Oztiirk 48 Ilkokul Kadin Turan Karahan 63 Tlkokul Erkek
Giilizar Altunok 81 Ilkokul Kadin Volkan Delice 35 Universite Erkek
Hamiyet Polat 64 Ilkokul Kadin Yusuf Keskin 49 Tlkokul Erkek
Hanifi Yavuz 42 Lise Erkek Zeki Karapinar 54 Tlkokul Erkek
Hatice Akbulut 57 [lkokul Kadin Zeynep Kilig 86 [lkokul Kadin
Hayat Ayan 67 Ilkokul Kadin Zihni Pakih 54 Tlkokul Erkek
Hilmi Adar 60 Tkokul Erkek
Hiiseyin Ayan 33 Universite Erkek

4. Sonugclar ve tartisma

Sonug olarak, egitim, meslek veya ticari amaglarla kdylerden kentlere go¢ arttigindan kirsal bolgelerde tarim
ve hayvancilikla gegimini saglayan insan sayisi eskiye oranla gittikge azalmaktadir. Ozellikle kdylerde yasayan geng
niifus sayisindaki azalma nedeniyle kiiltiirel bilgilerin eski nesilden yeni kusaklara aktarimi neredeyse yok denecek
kadar azalmis durumdadir. Giiniimiizde saglik kurumlarina basvurmanin kolaylig1 da bu durumu etkilemektedir. Biitiin
bu nedenlerden dolay1 kullanimi ve aktarimi azalan bu bilgilerin kaybolmamasi adina yapilan bu tiir ¢alismalar oldukca
onemlidir.
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Abstract

In this study, ethnobotanical properties of some herbal plants marketed in herbalists and local bazaars of
Kirikhan province of Hatay city were investigated during 2011-2013. For this purpose, herbalists and local markets in
the province were visited to identify for what purpose these plants are sold and how they are used. It was identified that
70 taxa in herbalists and 37 taxa in local markets have some ethnobotanical properties. Then, these plant taxa were
alphabetically listed according to their family names, including their Latin and local names, their used parts and usage
purposes. The obtained results were comparatively discussed with current literatures. We believe that finding of this
study will significantly contribute to the ethnobotanical studies at local and regional scales.

Key words: Kirikhan, herbalists, local markets, ethnobotany, food safety

*

Kirikhan il¢esi (Hatay)’nin aktarlarinda ve semt pazarlarinda satilan bitkiler iizerine etnobotanik bir ¢calisma

Ozet

2011-2013 yillart arasinda, Kirikhan (Hatay)’da yapilan bu ¢alismada; ilgedeki aktar ve semt pazarlarinda
satig1 yapilan bitkilerin bazi etnobotanik Ozellikleri arastirilmistir. Calisma kapsaminda yoredeki aktarlar ve semt
pazarlarina gidilerek, satis1 yapilan bitkilerin hangi amaglarla ve nasil kullanildig1 belirlenmistir. Caliyma sonucunda
elde edilen bilgilere gore; arastrma alaninda aktarlarda 70, semt pazarlarinda ise 37 bitki taksonun bazi etnobotanik
ozellikleri tespit edilmistir. Etnobotanik &zellikleri belirlenen taksonlarin latince ve yerel isimleri, kullanilan kisimlar
ve kullanim amaglar1 familya isimlerine gore alfabetik olarak listelenmistir. Elde edilen sonuglar ilgili literatiirler ile
karsilagtirilarak tartisilmistir. Bu ¢aligma ile ulusal ve uluslararast Olgeklerdeki ilgili tiim caligmalara katkida
bulunulacag diisiincesindeyiz.

Anahtar kelimeler: Kirikhan, semt pazari, aktar, etnobotanik, gida giivenligi
1. Giris

Bitkiler; gida, ilag, giyim, gdlge ve barinak gibi insanogluna saglamis oldugu katkilarin yaninda; sel, kuraklik,
toprak erozyonu gibi dogal felaketlere karsi da ekosistemlerde koruyucu bir gorev iistlenir (Singh vd., 2012). Bu
ozelliklerin yaninda, ilk¢aglardan kalan arkeolojik bulgulara gore insanlar, besin elde etmek ve saglik sorunlarini
gidermek i¢in Oncelikle bitkilerden faydalanmislardir. Yiizyillardan beri siiregelen insan ve bitki arasindaki bu bag,
deneme yanilma yoluyla edinilmis ve uzun bir zaman siireci sonucunda nesilden nesile aktarilarak giiniimiize kadar
gelmistir (Kogyigit, 2005; Kendir ve Giiveng, 2010). Bitki kullanimlar1 farkl iilkelerde farkli sekilde, hatta ayni tilkenin
degisik sehirlerinde bile farklilik gostermektedir. Bu durum insanlarin degisik toplumlarda ve kiiltiirlerde, ¢ogunlugu
bitkisel olan farkli dogal kaynaklardan her zaman yararlanma yoluna gittigini gostermektedir (Attisso, 1983;
Farnsworth ve Soejarto, 1991; Hamilton, 2004; Halberstein, 2005; Newman ve Cragg, 2007).

Ekonomik anlamda oldukg¢a genis kullanim alanlar1 bulunan bitkileri, yararlanma sekillerine gore; tibbi, gida,
yem, yakacak olarak kullanilanlar, katran, zamk, narkotik, siis, boya, el sanatlari, riizgar kesici, erozyon Onleyici olarak
kullanilan bitkiler; diger yararli bitkiler ve giizel kokulular, zehirli bitkiler, hayvanlarin sevmedigi bitkiler, koti
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kokanlar gibi yararli ve zararli kabul edilen bitkiler seklinde olmak {iizere, insanlar tarafindan etnobotaniksel acidan
farkli gruplandirma adi altinda smiflandirma yapilarak tanimlamaya c¢alisilmistir (Bulut, 2006). Hatta diinyanin birgok
iilkesinde (6zellikle de Asya iilkelerinde); yenilebilir bitkiler; sizintilar (regine, sakiz); tibbi aromatik bitkiler; parfim ve
kozmetikte kullanilanlar; tanen ve boya maddeleri; lif, elyaf ve iplik iiretilen bitkiler; hayvan yemi; alet, el sanati ve
materyal liretimi i¢in hint kamis1 ve bambu gibi kullanimlar odun dis1 orman tiriinlerinden elde edilen bitkisel kaynaklar
olarak degerlendirilmistir (Vantomme vd., 2002; Yiizbasioglu ve Ozhatay, 2013).

Tarihsel siire¢ igerisinde insanlar bitkilerden ¢ok farkli amaglar i¢in yararlanmig olsalar da en ¢ok hastaliklarin
tedavisinde kullanmislardir. Halk ilaglariyla tedavi, gegmiste oldugu gibi giiniimiizde de gegerliligini siirdiirmekte ve
diinya iizerinde oOzellikle modern saglik hizmetlerinin yeterli olmadig1 alanlarda, halk sagligi agisindan Onem
tasimaktadir. Ulkemizde de sikligi bilinmemekle birlikte, cok sayida hastanm tibbi tedavilerin yam sira bitkisel
tedavilere de bagvurdugu yoniinde kayitlar mevcuttur (Kurt vd., 2004; Algier vd., 2005; Kendir ve Giiveng, 2010).

Tiirkiye’nin birgok bolgesinde 6zellikle bitkilere dayali olan geleneksel halk tibbi uygulamalar1 basta olmak
iizere etnobotaniksel ¢caligmalarin envanteri, bilimsel yontemlerle ortaya konulmaya ¢alisilmistir (Baytop, 1984; Baser
vd., 1986; Tabata vd., 1993; Dogan vd., 2004; Kendir ve Giiveng, 2010; Oztiirk vd., 2011, 2012; Yiicel vd., 2010, 2011,
2012; Altay ve Karahan, 2012; Dogan, 2012).

Ulkemizin tarihsel gegmisi dikkate alindiginda, gerek beslenme gerekse halk ilaci olarak bitkilerin
kullanilmasmin zengin bir gegmisi oldugu ve bu gelenegin kirsal kesimlerden halen siirdiigii bilinmektedir (Faydaoglu
ve Siirlictioglu, 2011). Tiirk halk1 ¢gogunlugunun kirsal bolgelerde yasamasi nedeniyle bu yabani bitkilerin biiyiik bir
boliimiinii gida amagli, bir kismini ise baharat, ila¢ ve boyar madde gibi farkli amaglarda kullanmaktadir (Baytop,
1984). Baz1 bolgelerde (6zellikle Bat1 ve Giliney Anadolu’da) sebze olarak tiiketilen yabani bitkiler, bilhassa kadin ve
¢ocuklarin topladiklar1 bitkiler, mevsimi geldiginde semt pazarlarinda satisa sunulmaktadir (Colakoglu ve Bilgir, 1977;
Okan ve Ackurt, 1983; Baytop, 1984). Biiyiik kentlerde yabani bitkilerin sebze olarak kullanimina rastlandigi gibi,
ayrica kent merkezlerinde kurulan semt pazarlarinda da satis1 yapilmaktadir (Baytop, 1984; Yiicel ve Unay, 2008).
Ozellikle Istanbul’un bazi pazarlarinda (Carsamba ve Pendik pazar1 gibi) bazi yabani bitkilerin satis1 yapildig: rapor
edilmistir (Baytop, 1984). Bu duruma ek olarak Antalya’da seralarda ve tarla kenarlarinda dogal olarak kendiliginden
yetigen yabani bitkilerin {reticiler tarafindan toplanarak semt pazarlarinda satiginin yapildigi da belirtilmistir (Certel
vd., 2006).

Tiirkiye’nin degisik bolgelerinde semt pazarlarinda satis1 yapilan yabani bitkiler {izerine yapilmig etnobotanik
caligmalar sinirh sayidadir. Bu ¢alismalar, Sanlurfa (Akan ve ark., 2005a), Antakya-Hatay (Altay ve Celik, 2011),
Samsun (Yaylagiil, 2011), Bingdl (Polat vd., 2012) ve Izmir (Dogan vd., 2013)’dir. Bu ¢aligmalara ek olarak; Ayvalik
(Balikesir) ve yakinindaki adalar (Alpinar, 1999), Bodrum-Milas/Mugla (Ertug, 2004; Tuzlaci, 2005), Buldan-Denizli
(Ertug vd., 2004), Kazdagi-Balikesir (Satil vd., 2006), Cizre-Sirnak (Gengay, 2007), Bayramig-Canakkale (Bulut,
2008), Gegitli-Hakkari (Kaval, 2011), Adiyaman (Gelse, 2012), Alagam Daglari/Bigadi¢ ilgesi-Balikesir (Alkag, 2013),
Konalga, Sirmali, Dokuzdam Kéyleri/Catak Ilgesi-Van (Miikemre, 2013) ve yakin cevrelerinde yapilan etnobotanik
kapsaminda yapilmig bazi yiiksek lisans ve doktora tez ¢aligmalarinda, bolge halkinin ekonomik olarak kazang elde
etmek amaciyla uygun mevsimi geldiginde toplamug olduklari bazi yabani bitkileri semt pazarlarinda sattiklarmi
belirtmiglerdir.

Anadolu insaninin giiniimiizde, modern tibbin tan1 ve tedavisini uygulamakla birlikte, bazi hastaliklar igin
aktarlardan aldiklar1 bitkileri de koruyucu ve tedavi edici olarak kullandigi yoniinde pek cok arastirma mevcuttur
(Kogtiirk vd., 2009; Agikgoéz vd., 2012; Yigit, 2014). Hemen hemen her yerlesim bolgesinde yerel halkin bir
boliimiiniin tedavi amactyla “Baharat¢1 Diikkant” ya da “Aktar diikkan1” olarak adlandirilan ticarethanelere bagvurup
bitkiler satm almasi bu geleneksel halk tibbi kiiltiiriiniin hala devam ettiginin bir gostergesidir (Ozbek, 2005; Sarisen ve
Caliskan, 2005; Yigit, 2014).

Aktarlarda satilan tibbi bitkiler ve bunlarmn etnobotanik 6zellikleri ile ilgili yapilmig pek ¢ok ¢aligma mevcuttur
(Bye, 1986; Bingdl, 1995; Malyer vd., 2004; Karademir ve Oztiirk, 2004; Gazzaneo vd., 2005; Albuquerque vd., 2006;
Comlekgioglu ve Karaman, 2008; Monteiro ve vd., 2010; Tuluk¢u ve Sagdig, 2011; Polat vd., 2011; Karausou ve
Deirmentzoglou, 2011, Selvi vd., 2012; Sargin vd., 2013; Yigit, 2014). Bu ¢aligmalara ek olarak, GAP ydresinde
ozellikle de Siirt, Kilis, Gaziantep, Diyarbakir ve Batman kent merkezindeki baharat¢1 ve aktarlarda tibbi amagla yorede
satilan yaygn bitkiler de rapor edilmistir (Akan vd., 2005b).

Kirikhan, Iskenderun ve Antakya’dan sonra Hatay Ilinin en gelismis ilcelerinden biri olup, Nusayri Araplar,
Siinni Tiirkler, Alevi Tiirkler, Stinni Araplar, Ermeniler ve iilkemizin diger cografi bolgelerinden (6zellikle Karadeniz
ve Dogu Anadolu) gelen ¢esitli topluluklara ve kiiltiirlere ev sahipligi yapan ender il¢elerden birisidir. Bu ¢alisma
kapsaminda, Kirikhan kent merkezindeki aktarlar ve semt pazarlarinda satisi yapilan bitkilerin bazi etnobotanik
ozellikleri belirlenmeye ¢alisilmigtir. Buna gore; yerel halkin bitkinin hangi kisimlarindan hangi amaglarla yararlandigi
arastirilmistir. Ayrica semt pazarmnda yaygin olarak satisi yapilan bazi bitkilerin fotograflar1 c¢ekilerek bu bitkilerin
tanitilmasina da katkida bulunulmasi amaglanmuistir.

2. Materyal ve yontem

2.1. Calisma Alani
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Kirikhan’m (36°28'13" K, 36°22'35" D); dogusunda Suriye ve Kumlu, batisinda Belen ve Iskenderun,
kuzeyinde Hassa, giineyinde ise Antakya bulunmakta ve yaklasik olarak 688 km*’lik bir alam1 kaplamaktadir. ilge
cografik konumu itibariyle Amik ovasina ¢ok yakin olup, Amanos daglari ile Suriye smir1 ve Hassa ile Kumlu ilgeleri
arasinda konumlanmistir (Sekil 1). 2000 niifus sayimi verilerine gére merkez niifus 63.561°dir. Kirikhan, Hatay’in
kuzeydogusunda yer alir. Tarihsel siiregte 6zellikle eski donemlerde canli bir ugrak yeri olan Kirikhan, Antakya-Maras,
Iskenderun-Halep yollarmin kesistigi noktada, ¢ok sayirda Han’m bulundugu bir konaklama merkezi olarak
bilinmektedir (www.kirikhan.bel.tr).
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Sekil 1. Arastirma alanmin haritasi.
2.2. Aktar ve semt pazarlarinda yapilan arastirmalar

Caligmanin ana materyalini Kirikhan semt pazarlarinda satis1 yapilan yabani bitkiler ile kent merkezindeki
mevcut aktarlarda satis1 yapilan bitkiler olusturmaktadir. Bu arastirmada, 2011-2013 yillar1 arasinda Kirikhan {lgesi’nde
periyodik olarak hem semt pazarlarinda hem de kent merkezindeki aktarlarda yiiz yiize goriisme teknigi kullanilarak
yapilan ¢aligmalarda, bitkilerin hangi amaglarla ve nasil kullanildigma yonelik bilgiler toplanmistir. Ayrica, semt
pazarlarinda satig1 yapilan bazi yabani bitkilerin fotograflar1 c¢ekilmistir (Sekil 2). Hem aktarlarda hem de semt
pazarlarinda satis1 yapilan bitkilerin bilimsel teshisleri Davis (1965-1985), Tanker ve Tanker (1990), Zeybek ve Zeybek
(1994) ve Baytop (1999) isimli literatiirlere gore yapilmistir. Arastirmada etnobotanik 6zellikleri belirlenen bitki
taksonlarmin bilimsel ve yerel isimleri, kullanilan kisimlar1 ve kullanim amaclar1 alfabetik olarak listelenmistir (Tablo 1
ve 2).

3. Bulgular
3.1. Aktarlarda satisi yapilan bitkilere ait bulgular

Bu calismada Kirikhan kent merkezindeki aktarlarda yerel adlarryla satilan 32 familya ve 69 cinse ait toplam 70
farkli bitki taksonu tespit edilmistir. Aktarlarda en ¢ok satist yapilan bitki taksonlar1 familya bazinda
degerlendirildiginde, 9 taksonla ilk sirayr Lamiaceae alirken, ikinci sirada 8 taksonla Asteraceae ve liglincii sirada ise 6
taksonla Rosaceae yer almaktadir. Daha sonra bunlar1 sirasiyla 4’er taksonla Apiaceae, Malvaceae ve Zingiberaceae;
3’er taksonla Fabaceae, Lauraceae ve Poaceae familyalar takip etmektedir (Tablo 1).

Aktarlarda satig1 yapilan bitkilerin biiyiik ¢cogunlugu yerli/dogal bitkiler (43 takson-% 61.43) olusturmaktadir.
Bununla birlikte kiiltiir bitkilerine (14 takson-% 20) ve egzotik bitkilere (13 takson-% 18.57) ait kullanimlara da
rastlanmaktadir. Pek ¢ok calismada vurgulandigi gibi, yerli bitkilerin biiyiik bir kismi &zellikle yakin civarlardan
toplandig1 gibi, komsu illerden hatta iilkemizin degisik bolgelerinden de temin edilmektedir (Yigit, 2014).

Aktarlarda satig1 yapilan bitkilerin kullanilan kisimlarina gore degerlendirildiginde en ¢ok yaprak (21 takson),
meyve (15 takson) ve gicek (14 takson) oldugu goriilmektedir. Diger kullanimlar ise sirastyla; Tohum (8), Kok (5),
Toprak istii kisimlar (4), Rizom (2), Gévde kabugu (1) ve Kozalak (1)’tir (Tablo 1).
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Sekil 2. Semt pazarlarinda satilan yabam bitkiler ve bu bitkilerin satigin1 yapan yerel halka ait bazi1 fotograflar
1-3: Semt pazarinda yabani bitki satig1 yapan yerel halk; 4-6: Zahter (Thymbra spicata); 7-8: Sumak (Rhus coriaria);

9: Zambik (Allium cepa); 10: Kémeg (Malva sylvestris); 11: Iskin (Pistacia terebinthus subsp. palaestina);

12: Ispatan (Nasturtium officinale).
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Sekil 2. Devam
13: Nohut (Cicer arietinum); 14: Karabas otu (Lavandula stoechas); 15: Semizotu (Portulaca oleracea);
16: Daggayi (Sideritis syriaca); 17: Adagay1 (Salvia aramiensis); 18: Peryavsan (Teucrium polium);
19: Ciris (Eremurus spectabilis); 20: Asma (Vitis vinifera); 21: Gavur pancari (Arum dioscoridis);
22: Boruk ¢igegi (Spartium junceum); 23: Nergiz (Narcissus tazetta); 24: Cali siipiirgesi (Osyris alba).

Aktarlarda satig1 yapilan bitkilerin kullanim amaglarina gére degerlendirildiginde tibbi kullanimi olan bitkiler yogunluktadir.
Aktarlara genellikle en sik bagvurulan rahatsizliklar sirastyla soguk algmlig: (11), nefes darligi-astim (8), zayiflamak igin (8), bronsit
(7), damar agic1 (7), oksiiriik (6), kan sekerini diisiiriicii-seker hastaligi (5), kadin hastaliklart (5), idrar soktiiriicii (4), kolesterol
diistirticti (4), hemeroid (3), bobrek tasi diistirlicti (3), romatizma (3) ve mide agrisi (3) kullanimlarin 6n planda oldugu belirlenmistir.
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Bununla beraber daha az bagvurulan rahatsizliklar ise, hafiza gii¢lendirici, bas agrisi, prostat, sanci giderici, karaciger iltihaplanmasi,
kemikleri giiclendirici, bagirsak diizenleyici, tansiyon, sakinlestirici, sinir hastaliklari, cilt hastaliklari, bagisiklik sistemini
diizenleyici, afrodizyak, sa¢ kepeklenmesi ve dokiilmesi, bag agrisi, iilser, kanser, dis agrisi, mantar hastaliklari, bel ve boyun fitigi,
kansizlik, hazimsizlik, unutkanlik, alerji, ishal, eklem agris1 ve ates disiiriiciidiir. Kirikhan kent merkezinde satis1 yapilan bitkiler
tibbi kullanimlarinin disinda, gida, baharat ve kozmetik (sag¢ rengi agic1 ve sag boyasi) amach olarak da satis1 yapildig: goriilmektedir
(Tablo 1).

Aktarlarda, genelge geregi bitkisel droglarin kapali paketlerde ve etiketli olarak satigmin yapilmasi gerekirken tiim aktarlarda
teshir amagli olarak diikkanlarin 6niinde agikta bitki satig1 yapildigi gorilmiistiir. Bitkisel droglarin iizerinde sadece Tiirk¢e olarak
etiket kullanilmasina ragmen, hi¢ birinde droglar lizerinde latince etiket kullanilmamustir. Bunun yaninda, 5777 sayili genelge geregi
aktar ve baharatcilarda haghas (Papaver somniferum) ve kendir (Cannabis sativa) bitkilerinin satig1 yasaklanmig olmasina ragmen,
bazi aktarlarda bu bitkilerin satisinin yapildigi tespit edilmistir. Ayrica bu bitkilere ek olarak, sar1 kantaron (Hypericum perforatum)
bitkisinin de, Saglik Bakanligi tarafindan sebep olabilecegi yan etkilerinden dolay1 aktar ve baharat¢ilarda satigi yasaklanmig bitkiler
arasinda yer aldig1 rapor edilmistir (Yiizbasioglu ve Ozhatay, 2013; Yigit, 2014).

3.2. Semt pazarlarinda satis1 yapilan bitkilere ait bulgular

Kirtkhan’in mevcut semt pazarinda, 23 familya ve 36 cinse ait toplam 37 farkli yabani bitki taksonunun satig1 yapildig: tespit
edilmistir. Semt pazarlarinda en ¢ok satig1 yapilan bitki taksonlar1 familyalarina gore degerlendirildiginde; 8 taksonla ilk sirayi
Lamiaceae alirken, ikinci sirada 4 taksonla Fabaceae almaktadir. Bu familyalar1 daha sonra 2’ser taksonla Moraceae ve Urticaceae
familyalar1 takip etmektedir. Bu familyalarin disinda kalan diger familyalar ise birer taksonla temsil edilmektedir (Tablo 2).

Semt pazarinda satig1 yapilan bitkilerin en ¢ok kullamilan kisimlari sirasiyla; yaprak (15 takson), meyve (11 takson) ve gigek
(4 takson)’dir. Diger kullanimlar ise sirasiyla; toprak iistii kisimlar (3), tohum (1), kék (1), gévde (1) ve taze siirgiinleri (1)’dir (Tablo
2).

Semt pazarlarinda satis1 yapilan bitkilerin kullanim amaglarima gére degerlendirildiginde gida amagli olarak kullanimin
yogunlukta oldugu goriilmektedir. Gida amaclh olarak (24), tibbi olarak (10), baharat (3), siis (2), bitkisel icecek-serbet (1), giizel
kokusu i¢in (1), siipiirge (1) ve sabun (1) yapiminda kullanimu olan bitkiler seklinde gruplandirilmistir (Tablo 2).

Gida amagl olarak tiiketilen bitkiler genellikle ¢ig, taze ve/veya kurutulmus (10) olup, diger tiiketim sekilleri ise kavurma
(8), salata (3), borek i¢ligi, cacik, ¢orba, salamura, pekmez ve tursu yapiminda da birer takson kullanilmaktadir. Semt pazarinda satist
yapilan bitkilerin tibbi olarak kullanimi ise genellikle oksiiriik-bronsit (4), seker hastaligi (2), cilt hastaliklari, sa¢ kepeklenmesi ve
dokiilmesi, soguk alginligi ve damar tikanikliginda da birer takson kullanilmaktadir (Tablo 2).

Kirikhan semt pazarlarinda bulunan zahter bitkisi (Thymbra spicata), 6zellikle bahar aylarinda en gok satis1 yapilan dogal
bitkidir. Bu durum bitkinin yerel halk tarafindan dogadan asir1 bir sekilde toplanmasina neden olmaktadir. Buna gore; Hatay’da dogal
yayilisa sahip olan bu bitkinin, kiiltiire almarak “zahter tarim1” uygulama ¢aligmalar1 yapilmasini zorunlu hale getirmektedir (Altay
ve Celik, 2011). Yine Kirikhan semt pazarlarinda satilan ve Gavur Pancar1 olarak isimlendirilen bitki (Arum dioscoridis) ise, en az
satis1 yapilan bitkidir. Bu bitkinin ¢ok tercih edilmemesinin sebebi; sadece orta yasin iizerindeki bayanlar tarafindan satin alinan bu
bitkinin yapraklarindan yapilan kullanimin herkes tarafindan bilinmemesi ve iyi kavrulmadan yenildiginde de zehirlenmeye neden
olmasidir (Altay ve Celik, 2011).

Kirikhan kent merkezindeki hem aktarlarda hem de semt pazarlarinda ortak olarak satigsa sunulan bitki adedi ise 12 olup bu
bitkiler; Ceratonia siliqua, Glycyrrhiza glabra, Lavandula stoechas, Origanum syriacum, Salvia aramiensis, Sideritis syriaca,
Teucrium polium, Laurus nobilis, Malva sylvestris, Myrtus communis, Crataegus orientalis ve Urtica dioica’dir (Tablo 1 ve 2).

4. Sonugclar ve tartisma

Demografik yapida (yas, kiiltiir, gelir, hastalik ve diger insanca kosullar), saglik konularindaki toplumsal endisede (hazir
olmast ve fiyati), mevcut ve gelecekteki degisiklikler ve bitkisel iriinlerle olan benzerliklerin (basin raporlari, reklam, egitim ve
bilimsel rapor) daha fazla insani bitkisel iiriinleri denemeye ve kullanmaya yoneltmesi olasidir. Diinya pazarlarinda bitkisel
materyallere olan talebin onceden belirlenen bir gelecekte siirmesi beklendigi gibi (Craker, 2007); dogal ve organik iriinlerin
kullaniminda (Kroner, 2006), tehlike altindaki tiirlerin korunmasinda (FAO, 2003) ve yerel pazarin degeri konusunda da tiiketici
ilgisinin artmas1 bityiik olasilikla devam edecegi diisiiniilmektedir (Brinckmann, 2004).

Kirsal kesimlerde yerel halk tarafindan toplanan yabani bitkiler, kent merkezlerinde kurulan semt pazarlarinda satisa
sunulmaktadir. Bu yabani bitkiler a-linoleik asit ve linoleik asit gibi esansiyel yaglarca zengin olup, kiiltiir bitkilerinden daha yiiksek
miktarda a-linoleik asit, antioksidan ve vitaminler i¢erdigi yoniinde rapor edilmistir (Alarcon vd., 2006). Ayrica bu bitkilerin A ve C
vitaminlerince zengin olmasi, 6nemli miktarda kalsiyum, fosfor ve demir gibi mineralleri de igermesi (Aktan ve Bilgir, 1978), bu
bitkilerin sebzelere alternatif olmalarinin yam sira, saglik agisindan da 6nemli gidalar oldugu bildirilmektedir. Yabani bitkilerin Tiirk
sofrasinda yerlerini almalarini, vitamin ve mineral bakimindan diyete katkida bulunmalarini saglamak, ekonomik gelecegimiz
acisindan hi¢ de goz ardi edilemeyecek yararlar saglayacagi da bildirilmistir (Yiicel ve Unay, 2008). Bu duruma ek olarak; hem
aktarlarda satilan bitkiler i¢in, hem de semt pazarinda ekonomik kazang elde etmek i¢in yerel halk tarafindan toplanip satilan yabani
bitkilerin; toplanmasi esnasinda Ozellikle bahgeler, tarlalar, cayirlarin yakinlarinda haserata karsi ilaglama yapilmamis olmasi
gerekmektedir (Ozgelik ve Balabanl, 2005). Kimyasal giibre kullanilmis veya ilaglama yapilan bahgelerden, tarlalardan ve
cayirlardan, kirlilige maruz kalmig sularin kiyilarindan, karayollar1 ve endiistri alanlarinin etrafindan bitki toplanmasi sakincali
oldugu gibi, gida giivenligi agisindan da bir risk olusturacagini da géz 6niinde bulundurmak zorundayiz (Kirimer, 2010).

Biitiin bu bilgiler 15181nda yillardir kullanilarak test edilmis olan yabani bitkilerin kullanim bilgilerinin, halktan ve bunu is
edinmis kisilerden derlenmesi 6nemli bir konudur. Halk sagligin1 direk olarak ilgilendiren bu geleneksel bilgilerin, mevcut literatiir
bilgileriyle acilen karsilagtiritlmas1 gerekmektedir (Tulukgu ve Sagdig, 2011). Boylece ilgili bilim dallarinin ortak ¢aligmalariyla hem
gida giivenligi hem de saglik agisindan bu bilgilerin giivenirligi teyit edilmis olacaktir.
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Tesekkiir

Yazarlar, bu ¢aligmanin gerg¢eklestirilmesinde ¢ok biiyiik katkilar1 olan Konukman Baharat, Dagcioglu Baharat, Medine
Baharat, Sekerci Hamit aktar diikkanlart ile semt pazarlarinda yabani bitki satisi yapan yore esnafina tesekkiir eder. Ayrica, bu
makalenin hazirlanmasinda énemli katkida bulunan Balikesir Universitesi Fen Bilimleri Enstitiisii Yiiksek Lisans Tezi (Alkag, 2013),
Siileyman Demirel Universitesi Fen Bilimleri Enstitiisii Yiiksek Lisans Tezi (Bulut, 2006), Marmara Universitesi Fen Bilimleri
Enstitiisii Doktora Tezi (Bulut, 2008), Yiiziincii Y1l Universitesi Fen Bilimleri Enstitiisii Yiiksek Lisans Tezleri (Gengay, 2007;
Kaval, 2011; Gelse, 2012; Miikemre, 2013), Istanbul Universitesi Saglik Bilimleri Enstitiisii Yiiksek Lisans Tezi (Kogyigit, 2005) ve
Gaziantep Universitesi Fen Bilimleri Enstitiisii Yiiksek Lisans Tezine (Yigit, 2014) erisim i¢in tesekkiir eder.
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Tablo 1. Aktarlarda satig1 yapilan bitkiler ve etnobotanik 6zellikleri (*Dogal, **Kiiltiir, ***Egzotik)

No | Takson ad1 Familya Adi Yerel Ad1 Kullamlan Kisim Kullanim Amaci

1 | *Coriandrum sativum L. APIACEAE Kisnig / Kuzbara Meyve Bas agris1 icin; Baharat

2 | *Ferula elaochytris Korovin APIACEAE Caksir otu Kok i?rgol (sjlllg;l;k sistemini diizenleyici; Seker hastahig; Prostat;
3 | *Foeniculum vulgare Miller APIACEAE Rezene / Mayana Meyve Siskinlik; Baharat

4 | *Pimpinella anisum L. APIACEAE Anason Meyve Sanc giderici (Bebekler igin)

5 | ***llex paraguariensis A. St. Hil. AQUIFOLIACEAE Mate Yaprak Zayiflamak igin

6 | *Achillea sp. ASTERACEAE Civanper¢emi Toprak Uistii kisimlar1 | Kadin hastaliklart

7 | *Anthemis sp. ASTERACEAE Papatya Cicek Soguk algmlig1; Kadin hastaliklart; Oksiiriik; Sag rengi acici
8 | *Centaurea sp. ASTERACEAE Peygamber ¢icegi Cicek Astim

9 | **Cynara scolymus L. ASTERACEAE Enginar Yaprak Karaciger iltihaplanmasi

10 | *Helichrysum sp. ASTERACEAE Altin otu Toprak {istii kisimlar1 | Idrar soktiiriicii

11 | *Inula helenium L. ASTERACEAE Andiz Yaprak Kadin hastaliklari

12 | *Silybum marianum (L.) Gaertn ASTERACEAE Deve dikeni Cigekli kisimlari Damar agici

13 | *Taraxacum officinale Weber ASTERACEAE Karahindibag: Kok Karaciger yaglanmasi; Hepatit; Sarihik

14 | **Cannabis sativa L. CANNABACEAE Kendir Tohum Bogaz agrisi, Bronsit, Ulser, Kanser

15 | ***Terminalia chebula Retz. COMBRETACEAE Kara Halile Meyve Hemoroid

16 | ***Terminalia citrina Roxb. COMBRETACEAE Sar1 Halile Meyve Hemoroid

17 | *Juniperus oxycedrus L. CUPRESSACEAE Ardi¢ katrani Kozalak Mantar hastaliklart

18 | *Equisetum arvense L. EQUISETACEAE Kurk kilit otu Toprak tsti kisimlar1 | Kemikleri gii¢lendirici; Bel ve boyun fitig

19 | *Erica manipuliflora Salisb. ERICACEAE Funda Yaprak Zayiflamak icin; Soguk alginligt

20 | ***Cassia angustifolia Vahl FABACEAE Sinameki Yaprak Bagirsak diizenleyicisi

21 | *Ceratonia siliqua L. FABACEAE Kegiboynuzu / Harnup Meyve giﬁ?mkfag;f;sitmn yapicr;  Kemik —gelistirici; - Astim;
22 | *Glycyrrhiza glabra L. FABACEAE Meyan kokii Kok Seker diigiiriicli; Tansiyon; Hazimsizlik

23 | ***Ginkgo biloba L. GINKGOACEAE Japon erigi Yaprak Unutkanlik (macunu tiiketiliyor)

24 | *Hypericum perforatum L. HYPERICACEAE Sar1 Kantaron Cicekli kisimlari Sakinlestirici; Mide agrisi; Sinir hastaliklari

25 | **Crocus sativus L. IRIDACEAE Safran Cicek Zayiflamak icin

26 | **Juglans regia L. JUGLANDACEAE Ceviz Meyve Sag boyasi; Kolesterol diisiiriicii; Gida amagli-yemis

27 | *Lavandula stoechas L. LAMIACEAE Karabas / Lavanta Cicekli kistmlart E;’;rgﬁmatmmy“’“ Damar  tikanikhgs; - Sakinlestirici;
28 | *Melissa officinalis L. LAMIACEAE Melisa Cicekli kisimlari Sinir, stress ve uyku diizenleyici

29 | *Mentha longifolia (L.) Hudson LAMIACEAE Yabani nane Yaprak Nefes darligi

30 | *Origanum syriacum L. LAMIACEAE Atkekigi Yaprak Soguk alginligt

31 | *Rosmarinus officinalis L. LAMIACEAE Biberiye Yaprak Tansiyon; Zayiflamak i¢in; Kolesterol diigiiriicii

32 | *Salvia aramiensis Rech. fil. LAMIACEAE Adagay1 Yaprak Soguk alginlig1; Seker hastaligi

33 | *Sideritis syriaca L. LAMIACEAE Daggcay1 / Yaylagay1 Cicekli kisimlar Soguk alginligi

34 | *Teucrium polium L. LAMIACEAE Paryavsan / Periavsane / Sanciotu | Toprak istii kisimlar1 | Alerji i¢in; Sanci giderici

35 | *Thymus sp. LAMIACEAE Kekik Yaprak Soguk alginligi

36 | ***Cinnamomum verum J. Pres| LAURACEAE Targin Govde kabugu Baharat
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37 | *Laurus nobilis L. LAURACEAE Defne Yaprak Eabun yapimi, Sa¢ kepeklenmesi ve dokiilmesi, Cilt
astaliklarinda

38 | ***Persea americana Mill. LAURACEAE Avakado Yaprak Bobrek tast diisiiriicii; Idrar yollari iltihabi

39 | *Linum usitatissimum L. LINACEAE Keten Tohum Kolesterol diisiiriicii; Zayiflamak igin; Oksiiriik

40 | *Viscum album L. LORANTHACEAE Okse otu Yaprak Bronsit; Kolesterol diisiiriicii

41 | *Alcea rosea L. MALVACEAE Giilhatmi Cigek Oksiiriik

42 | *Althea officinalis L. MALVACEAE Hatmi ¢igegi Cigek Soguk alginligr; Oksiiriik

43 | **Hibiscus sp. MALVACEAE Hibiskiis / Medine giilii Cicek Seker hastaligi; Brongit; Soguk alginligi

44 | *Malva sylvestris L. MALVACEAE Ebegiimeci Yaprak Bagirsak calistiric

45 | ***Myristica fragrans Houtten MYRISTICACEAE Hindistan cevizi / Muskat cevizi | Meyve Mide agrisi; Yoresel kurabiye yapiminda (kémbe)

46 | *Myrtus communis L. MYRISTICACEAE Mersin Yaprak Nefes darlig1 giderici

47 ;::s/yzyg'”m aromaticum (L) Merril & | \\vpiSTICACEAE | Karanfil Cicek (tomurcuk) Dis agrilart igin

48 | **Papaver somniferum L. PAPAVERACEAE Haghas Tohum Gida amagl (pasta yapiminda)

49 | *Cynodon dactylon (L.) Pers. POACEAE Ayrik otu Kok Prostat tedavisi

50 | **Triticum sp. POACEAE Firik Meyve Gida amagli-pilav yapiminda

51 | **Zea mays L. POACEAE Misir piiskiili posan (Meyve) | j4rar soktiiriicii

52 | **Punica granatum L. PUNICACEAE Nar Cigek Kan sekerini diizenleyici

53 | *Rhamnus cathartica L. RHAMNACEAE Aci cehre Tohum Ishal; Zayiflama igin

54 | *Alchemilla sp. ROSACEAE Aslanpencesi Yaprak Kadin hastaliklar

55 | *Crataegus orientalis Pallas ex Bieb. ROSACEAE Alig Meyve Kan dolagimi hizlandirici

56 | **Cydonia oblonga Miller ROSACEAE Ayva Yaprak Damar agici

57 | **Eriobotyra japonica (Thunb.) Lindl. ROSACEAE Yenidiinya Yaprak Romatizma

58 | **Prunus avium L. ROSACEAE Kiraz sap1 Meyve sap1 Bobrek tasi diigiiriicii

59 | *Rosa canina L. ROSACEAE Kusburnu Meyve Soguk alginhig1

60 | **Aesculus hippocastanum L. SAPINDACEAE At kestanesi Meyve Romatizma; Gilines lekeleri; Hemoroid

61 | **Camellia sinensis (L.) Kuntze THEACEAE Yesil cay Yaprak Zayiflamak icin

62 | *Tilia sp. TILIACEAE Ihlamur Cicek Soguk alginlig1

63 | *Urtica dioica L. URTICACEAE Isirgan Yaprak, Tohum oamar agict; Romatizma; Eldem ve Mide agnlan icin;

64 | *Vites agnus-castus L. VERBENACEAE | Hayit Tohum Kadin hastaliklan, Idrar sktiricd; Bas agnsi ve ates
diisiiriicii; Damar tikanikligi

65 | ***Alpinia officinarum Hance ZINGIBERACEAE Havlican Rizom Hafiza gii¢lendirici; Soguk algmligt

66 | ***Curcuma longa L. ZINGIBERACEAE Zerdecal Kok Astim-Bronsit

67 | ***Elettaria cardamomum (L.) Maton ZINGIBERACEAE Kakule Tohum Hafiza gii¢lendirici

68 | ***Zingiber officinale Roscoe ZINGIBERACEAE Zencefil Rizom Astim-Bronsit; Oksiiriik

69 | *Peganum harmala L. ZYGOPHYLLACEAE | Uzerlik Tohum Bronsit-astim

70 | *Tribulus terrestris L. ZYGOPHYLLACEAE | Devegokerten / Cobangokerten Meyve Bobrek tasi diigiiriicii; Damar tikanikligt
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Tablo 2. Semt pazarinda satis1 yapilan bitkiler ve etnobotanik 6zellikleri

No | Takson Adi Familya Adi Yerel Adi Kullamilan Kisim Kullanim Amaci
1 | Narcissus tazetta L. AMARYLLIDACEAE Nergiz Cigek Siis amagli
2 | Pistacia terebinthus L. subsp. palaestina (Boiss.) Engler ANACARDIACEAE Iskin Taze siirgiinleri Gida -Cig yenir, kavurmasi da yapilir.
3 | Rhus coriaria L. ANACARDIACEAE Sumak Meyve Gida amagli-Tursu yapimi; Baharat
4 | Arum dioscoridis Sm. ARACEAE Pancar / Gavur pancari Yaprak Gida amagh
5 | Nasturtium officinale W.T. Aiton BRASSICACEAE Ispatan Yaprak Gida amagli-Soganla kavurma
6 | Opuntia ficus-indica (L.) Mill. CACTACEAE Frenk Yemisi / Dikenli incir / Papug inciri / Arap inciri | Meyve Gida amagli; Tibbi amagli-Seker hastaligi
7 | Betavulgaris L. var. cicla (L.) K. Koch CHENOPODIACEAE Pancar / Zilk / Paz1 Yaprak Gida amagli-Sarma, soganla kavurma
8 | Elaeagnus angustifolius L. ELAEAGNACEAE Igde Meyve Gida amagli
9 | Ceratoniasiliqua L. FABACEAE Keciboynuzu / Harnup Meyve Gida amagli-Cerez; Pekmez yapimu
10 | Cicer arietinum L. FABACEAE Nohut Tohum Gida amagli
11 | Glycyrrhiza glabra L. FABACEAE Meyan, Mayam Kokii Bitkisel igecek-Serbet
12 | Spartium junceum L. FABACEAE Boruk cigegi Cigek Siis amaglt
13 | Lavandula stoechas L. LAMIACEAE Karabasotu / Lavanta Cicekli kisimlari Tibbi amagli-Damar tikanikligi
14 | Micromeria sp. LAMIACEAE Daggay1 Toprak iistii kisimlar1 | Tibbi amagli-Oksiiriik-Bronsit
15 | Ocimum basilicum L. LAMIACEAE Reyhan Yaprak Baharat; Kuku verici
16 | Origanum syriacum L. LAMIACEAE At kekigi Yaprak Tibbi amagli-Seker hastaligi
17 | Salvia aramiensis Rech. fil. LAMIACEAE Adagay1 Yaprak Tibbi amagli-Oksiiriik-Bronsit
18 | Sideritis syriaca L. LAMIACEAE Daggcayi Toprak iistii kisimlar1 | Tibbi amagli-Oksiiriik-Bronsit
19 | Teucrium polium L. LAMIACEAE Peryavsan Toprak iistii kisimlar1 | Tibbi amagli-Oksiiriik-Bronsit
20 | Thymbra spicata L. LAMIACEAE Zahter Yaprak Gida amagli-Salata; Baharat
I Sabun yapmmi, Sa¢ kepeklenmesi ve
21 | Laurus nobilis L. LAURACEAE Defne, Har Yaprak dékiilmez]irﬂz Karst c?l . has‘fahklarm "
22 | Allium cepa L. LILIACEAE Zambik Yaprak Gida amagli-Borek icligi olarak kullanilir.
23 | Eremurus spectabilis Bieb. LILIACEAE Cirig Yaprak Gida amagli
24 | Malva sylvestris L. MALVACEAE Komeg Yaprak Gida amagli
25 | Ficus carica L. MORACEAE incir, Yemis Meyve S&fﬁmln‘l’l‘;‘ﬁ;ﬁrﬁm taze  hem de
26 | Morus nigra L. MORACEAE Karadut, Kandut Meyve Gida amagli;  Tibbi  amach-Agiz
yaralarinda kullanilir.
27 | Myrtus communis L. MYRTACEAE Hambeles Meyve Gida amagli
28 | Olea europaea L. OLEACEAE Zeytin Meyve Gida amagli
29 | Portulaca oleracea L. PORTULACACEAE Semizotu / Sogukluk Yaprak Gida amagli-Salata, cacik, ¢orbasi yapilir.
30 | Punica granatum L. PUNICACEAE Nar Meyve-Nar eksisi Gida amagli-Salatalara katilir.
31 | Ziziphus lotus (L.) Lam. RHAMNACEAE Hannep Meyve Gida amagl
32 | Crataegus orientalis Pallas ex Bieb. ROSACEAE Alig Meyve Gida amagli
33 | Osyris alba L. SANTALACEAE Cali siipiirgesi Govde ve dallari Siipiirge yapimi
34 | Tilia sp. TILIACEAE Ihlamur Cicekli kisimlari Tibbi amagli-Soguk alginligi
35 | Urtica dioica L. URTICACEAE Isirgan Yaprak Gida amagli
36 | Urtica pilulifera L. URTICACEAE Isirgan Yaprak Gida amaghi
37 | Vitis vinifera L. VITACEAE Asma, Bag Yaprak Gida amagli-Sarma
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Abstract

The flora of Denizli City was reported in this research. Throughout the city of Denizli, 823 specimens were
collected from 2010 to 2014. Among specimens collected, 113 family, 438 genera, and 667 species were identified.
Total numbers of taxa were 675. Number of endemic taxa identified was 12 (%1,77). Three species were belong to
Pteridophyta while the remaining ones (672) to Spermatophyta. Within the Spermatophyta division, 21 species were
Gymnospermae and 651 were Angiospermae subdivisions. Within the Angiospermae subdivision, 539 species were
Dicotyledonopsida whereas 112 species were belonging to Monocotyledonopsida. In terms of phtogeographic regions
of species identified, 152 (%22,51) were belongs to Mediterranean, 28 (%4,14) to Euro-Siberian, 16 (%2,37) to Irano-
Turanian elements while 479 (%70,96) were either poly regional or species whose phytogeographic regions are still
unknown. Asteraceae (58 taxa) was the largest family and Allium (9 taxa) was the biggest genera.

Key words: city flora, Denizli, systematic

Denizli sehir florasi

Ozet

Bu ¢aligma Denizli Sehir Florasi’ni kapsamaktadir. Arastirma alanindan 2010-2014 tarihleri arasinda 823 bitki
ornegi toplanmistir. 823 bitki 6rneginin degerlendirilmesi sonucunda 113 familya, 438 cins ve 667 tiir saptanmustir.
Toplam takson sayist ise 675°dir. Aragtirma alanindaki endemik tiir sayist 12 (%1,77)’dir. Teshis edilen 675 taksonun
3’t Pteridophyta, 672’u ise Spermatophyta divizyosuna aittir. Spermatophyta divizyosuna ait 672 taksonun 21 tanesi
Gymnospermae, 651 tanesi de Angiospermae alt divizyosuna dahildir. Angiospermae altdivizyosuna ait 651 taksonun
539’si Dicotyledonopsida, 112’si ise Monocotyledonopsida sinifina aittir. Arastirma alaninda yer alan tiirlerin
fitocografik bolgelere gore dagilimi incelendiginde 152 (%22,51) taksonun Akdeniz elementi, 28 (%4,14) taksonun
Avrupa-Sibirya elementi, 16 (%2,37) taksonun Iran-Turan elementi ve 479 (%70,96) taksonun ise ¢ok bolgeli veya
fitocografik bolgesi bilinmeyen oldugu tespit edilmistir. Calisma alaninda takson sayisi agisindan en biiyiik familya
Asteraceae (58 takson) familyasi, en biiyiik cins ise Allium (9 takson) cinsidir.

Anahtar kelimeler: Denizli, sistematik, sehir florasi
1. Giris

1.1. Alanmin cografi konumu ve ozelllikleri

Denizli, Anadolu yarimadasinin giineybatisinda, Ege Bélgesi’nin giineydogusunda, Ege-Ic Anadolu ve
Akdeniz Bolgeleri arasinda bir gecit teskil eder. Denizli ili cografik konum olarak 37° 12" ve 38°12' kuzey enlemleri ile
28°30' ve 29°30' dogu boylamlar1 arasinda yer almaktadir. Denizli ili sinir itibariyle dogudan Burdur, Isparta, Afyon ve
batidan Aydin, Manisa, kuzeyden Usak, giineyden ise Mugla illeri ile komsu bulunmaktadir. Caligma alani Denizli il
merkezini kapsamakta olup, Grid kareleme sistemine gore C2 karesinde bulunmaktadir. Alanin deniz seviyesinden
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yiiksekligi 428 metredir. Calisma alanmin dogusunda Honaz Dag1, batisinda Bagkarci ve Goveglik, kuzeyinde Irliganl ve
giineyinde Camlik Daglar1 bulunmaktadir. Denizli ilinde merkez ilgeye bagli 80 mahalle bulunmaktadir (Anonim, 2013).

1.2. Jeolojik yapt ve toprak ozellikleri

Denizli ili, jeolojik karakteri daha ¢ok dordiincli zaman metamorfik kayalarla aliivyondan ibarettir. Arazi yapisinda jeolojik
zamanlar genellikle birbirine karigmis durumdadir. Topraklarinda genellikle neojen hakimdir. Merkez ilgenin kuzeybati kisimlar1
prekambriyen yasl gozlii gnayslarindan olusmaktadir. Ayrica bu alanlar da metamorfik sistler, kuvarsit, fillit ve mermerlesmis
kalkerlerde kambriyen ve ordovisyeni temsil eden fosiller bulunmustur. Denizli bolgesi fayli tektonik hareketleri ile siddetle disloke
oldugundan, 6rselenmemis ve istifi bozulmamis tabaka kesitleri zor goriiliir (Anonim, 1999).
Merkez ilgenin toprak yapisina bakildigi zaman %59 oraninda kahverengi orman topraklari, kirmizi-kahverengi orman topraklar: ve
alliiviyal topraklardan olustugu goriilmektedir. Kalan %41°lik kismi ise koliivyal, kiregsiz kahverengi ve regosol topraklar
olusturmaktadir. Alanin 18,606 hektarlik kismini kuru tarim arazileri, 17,765 hektarlik kismini sulu tarim arazileri, 13,274 hektarlik
kismini ¢ayir-mera alanlari ve 33.314 hektarlik kismini ise orman-funda arazileri olusturmaktadir (Anonim, 1999).

1.3. Iklim

Calisma alaninin iklimsel 6zellikleri incelendiginde tam anlamiyla Ege Bolgesinin hakim iklim tipini gostermedigi
goriilmektedir. Denizli ili konum olarak kiy1 kesimlerden, i¢ kesimlere gegit teskil ettigi i¢in yer yer karasal iklim 6zellikleri de
hissedilmektedir. ilin sicaklik verileri degerlendirildiginde Ege Bélgesinin iklim ortalamasinin biraz daha altinda kaldigt
goriilmektedir. Elde edilen rasat sonuglarina gore ortalama yillik sicaklik 5.8°C dir. Aylik ortalama sicakligin en diisiik oldugu ay
Ocak ayidir (5.8°C). Aylik ortalama sicakligin en yiiksek oldugu ay ise Temmuz ayidir (27.5°C). Yagis verileri incelendiginde ise
ortalama en fazla yagis ve nispi nemin en fazla Aralik ayinda oldugu goriilmektedir. Ortalama yagis miktar1 bu ayda 90.7 mm’dir.
Ortalama nispi nem ise yine belirtilen ayda %73,9°dir. Ortalama en az yagis miktar1 ise Agustos ayinda (7.9 mm) goriilmektedir
(Serkil 1).
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Sekil 1. Denizli il merkezi igin iklim diyagrami
a: Meteoroloji istasyonunun ad1
b: Istasyonun denizden yiiksekligi
c: Sicaklik rasat siiresi (y1l)
d: Yagis rasat siiresi (y1l)
e: Ortalama yillik sicaklik

f: Ortalama yillik yagis
0: Yagish devre (dikey ¢izgili alan)
h: Kuraklik bolgesi
i: Aylk sicaklik ortalamalart egrisi
k: Aylik yagis ortalamalar1 egrisi

1.4. Alannin ¢alisilma nedenleri

Bu ¢aligmadaki ana amacimiz Denizli sehir merkezinin florasimin tespit edilmesidir. Arastirma alaninin kent merkezi
olmast nedeniyle mevcut floristik yap1t yogun bir antropojenik baski altindadir. Alanda goriilen antropojenik baski sonucu tehlike
altinda olan nadir ve endemik tiirlerin belirlenmesi ve bdylece ¢aligma alanindaki bitki ¢esitliliginin korunmasi i¢in etkin ¢dztimler
getirmektir.

2. Materyal ve yontem

Bu calismada, aragtirma materyallerini olusturan bitki drneklerinin toplanabilmesi i¢in gerekli olan izinler ilgili bakanliklardan (T. C.
Orman ve Su Isleri Bakanligi, Doga Koruma ve Milli Parklar Genel Miidiirliigii, T. C. Gida, Tarim ve Hayvancilik Bakanlhig) ve
caligma alani igerisinde kalan 11’inci Motorlu Piyade Tugay Komutanlhigi’ndan alinmistir. Caligma materyallerini 2010-2014 yillar1
arasinda Denizli sehir merkezinden toplanan 823 bitki 6rnegi olusturmaktadir. Bu baglamda yapilan ¢aligmalar; arazi ¢aligmalar1 ve

laboratuvar ¢aligmalar1 olmak iizere 2 agamada gerceklestirilmistir.

2.1. Arazi ¢alismalar:
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Caligma materyalini, arastirma alanindan toplanan tohumlu bitki drnekleri olusturdugu i¢in alanin farkli lokalitelerine yilin her
ayl arazi c¢aligmalari diizenlenmistir. Arazi ¢aligmalar1 yapilirken her familya icin dikkat edilmesi gereken hususlar ve mutlaka
alimmasi gereken kisimlar g6z Oniinde tutularak bitki 6rnekleri toplanmis ve fotograflanmistir. Araziden ornekler toplanirken
orneklerin teshisinde kolaylik saglayacak o6zellikleri arazi defterine not edilmistir. Bitkiler araziden toplanirken otsu 6rnekler igin
celik zipkin, ¢ali ve odunsu drnekler igin ise bag makasi kullanilmistir. Bazi bitki taksonlari yumru, sogan veya rizoma sahip
olduklart igin, 6zellikle bu kisimlar zipkin yardimiyla dikkatlice ¢ikarilarak uygun sekilde preslenmistir. Bununla beraber bitki
orneklerinin kesin lokalitelerinin belirlenmesi icin GPS (Global Positioning System) kullanilmustir. Boylelikle, bitkinin yayilis
gosterdigi alanin enlem, boylam ve yiikseklik dahil olmak {izere detayli cografik bilgileri kayit altina alinmistir.

2.2. Laboratuvar ¢alismalart

Bitkilerin araziden toplandiktan sonra morfolojik 6zelliklerini ¢ok fazla kaybetmeden preslenmesi gerekmektedir. Presleme
isleminde materyal olarak tahtadan yapilmis presler kullanilmigtir. Preslenen bitki 6rneklerine toplayici tarafindan numara verilmek
suretiyle kayda gecirilmis ve standart herbaryum teknikleri ile kurumaya birakilmigtir (Bridson ve Forman, 2010). Kurutma islemi
sirasinda presler direkt giines 15181 almayan ve havadar bir ortamda bekletilmistir. Kuruma islemi gergeklesinceye kadar baslangicta
her giin, daha sonralar1 giin agir1 olmak t{izere preslerin igindeki bitkilerin arasinda bulunan kurutma kagitlar1 degistirilmistir.

Kurutulan rnekler 6nce familya diizeyinde tasnif edilmis, daha sonra ayrilan her familyanin cins ve tiir diizeyinde
smiflandirilmasma gecilmistir. Orneklerin teshis edilmesinde &ncelikle Tiirkiye Florasi’ndan (Davis, 1965-1985; Davis vd., 1988;
Gtiner vd., 2000), daha sonra ilgili kaynaklardan (Akman vd., 2003; Aytag, 1986; Blamey ve Wilson, 1993; Brummit ve Powell,
1992; Ceylan, 2007; Cigek, 2001; Colak ve Sorger, 2004; Ekim vd., 2000; Ekim, 2009; Fakir vd., 2009; IUCN, 2001; Harris, 2001;
Heywood ve Tutin, 1964-1981; Mataraci, 2004; Ocak vd., 2008; Saribas, 2008; Semiz, 2003; Stearn, 2005; Stichmann, 1996;
Siimbiil vd., 2005; Stimbiil vd., 2006; Aslan ve Sagiroglu, 2011) yararlanilmigtir.

Ayrica 6zellikle kiiltiir bitkilerinin teshisinde Gardeners’ Encyclopedia of Plants end Flowers (Brickell, 1996), Tiirkiye’nin
Agaclar1 ve Calilar1 (Mamikoglu, 2007), Cigekler ve Yer Ortiiciileri (Yiicel, 2002) ve Siis Bitkileri “Agaclar ve Calilar” (Yiicel,
1995)’1 gibi kaynaklardan faydalanilmustir.

2.3. Bitki materyallerinin degerlendirilmesi

Giintimiize kadar yapilmis olan flora ¢aligmalarinda taksonlarin verilis sekilleri genellikle evrim sirasina gore ilkel yapili
bitkilerden, ileri yapili bitkilere dogru bir siralama seklindedir. Ancak hali hazirda diinyada yogun, iilkemizde ise son yillarda
baslayan molekiiler sistematik ¢aligmalariin bir sonucu olarak ¢ok sayida taksonun bilinen pozisyonu degismis ve her gegen giin
yapilan yeni caligmalarla da degismektedir.

Bu caligmalarin neticesinde; bazi familyalar kendi i¢inde parcalanmak suretiyle yeni familyalara ayrilmis (6rnegin Tiirkiye
Florasi’nda Liliaceae familyasinda bulunan Colchicum cinsinin, Colchicaceae familyasi olarak Liliaceae familyasindan ayrilmasi
gibi), bir ya da birka¢ familya tek bir familya altinda toplanmis (6rnegin Chenopodiaceae familyasinin Amaranthaceae familyasi
altinda degerlendirilmesi, Dipsacaceae ve Valerianaceae familyalarinin tamamiyle Caprifoliaceae familyasi altinda degerledirilmesi
gibi) ve hatta baz cins, tiir ve tiiralt1 taksonlarin da farkli taksonlar altinda degerlendirmesi s6z konusu olmustur (6rnegin Fabaceae
familyasinda bulunan Chamaecytisus cinsinin tamamiyle Cytisus cinsi ig¢ine dahil olmasi, Scilla autumnalis tiiriiniin Prospero
autumnale tiiriine dahil olmasi, Anchusa undulata L. subsp. hybrida alttiiriiniin Anchusa hybrida tiiriine transfer edilmesi gibi). Bu ve
benzeri sistemetik degisimler sonucunda familyalarin evrimsel olarak siralanmasi oldukga zor bir hale gelmistir. Bu nedenle tezde ad1
gecen familyalar, cinsler ve tiirler (Giiner vd., 2012) yaptig1 “Tiirkiye Bitkileri Listesi” adl1 eser dikkate alinarak alfabetik olarak
verilmistir ve Latince isimlerin Tiirkce karsiliklart yine bu kaynaktan yararlanilarak, bilimsel isimlerinden sonra yazilmustir.

Aragtirma alanindaki endemik bitkilerin degerlendirilmesinde ilk olarak Tiirkiye Florasi’min ilgili ciltlerinden
yararlanilmistir. Ancak floranin yazimindan bugiine kadar gegen siire ig¢inde yapilan caligmalar ve bulunan yeni lokaliteler
sonucunda, alammizda mevcut olan fakat endemikligi diisen bitki tiirleri de tespit edilmistir (Campanula lyrata subsp. lyrata,
Alkanna tinctoria subsp. subleiocarpa gibi). Bu baglamda, mevcut endemik bitki listesi (Giiner vd., 2012) yaptigi Tiirkiye Bitkileri
Listesi dikkate alinarak belirlenmis olup, tehlike kategorileri “Tiirkiye Bitkileri Kirmizi Kitab1” adli eserden (Ekim vd., 2000) ve
giincel ¢alismalardan yararlanilarak bulunmustur. Arastirma soncunda tespit edilen endemik bitkiler, familya ve tiir isimleriyle
birlikte tartigma boliimiinde tablo halinde verilmistir.

Arastirma alanindaki tiirlerin fitocografik bolgelere gore dagilimi degerlendirilirken; ilk etapta Tiirkiye Florasi’nda
belirtilen fitocografik bolgeler, ardindan Giiner ve arkadaglarinin yaptig1 Tiirkiye Bitkileri Listesi (2012) adli eser dikkate alinmstir.
Yapilan degerlendirilmeler sonucunda arastirma alanindan toplanan tiirlerin mevcut fitocografik bolgeleri tespit edilmis olup,
fitocografik bolgesi bilinmeyen ve kozmopolit bitkilerin tiimii ¢ok bolgeli ya da fitocografik bolgesi bilinmeyen tiirler olarak kabul
edilmistir.

Arastirma alanindan elde edilen bulgular 6nce kendi iginde, daha sonra da arastirma konusuna benzer 6zellik gosteren
caligmalar (Goktirk ve Siimbiil, 1997; Kaya, 2004; Tirkmen, 2006; Saribag, 2008) ile familya sayisi, tiir sayisi, takson sayisi,
endemizm durumlari, yoniinden karsilagtirilarak tartigma boliimiinde tablo halinde sunulmustur.

1.4. Alannin ¢alisilma nedenleri

Bu c¢alismadaki ana amacimiz Denizli sehir merkezinin florasinin tespit edilmesidir. Arastirma alaninin kent merkezi
olmas1 nedeniyle mevcut floristik yap1 yogun bir antropojenik baski altindadir. Alanda goriilen antropojenik baski sonucu tehlike
altinda olan nadir ve endemik tiirlerin belirlenmesi ve bdylece ¢aligma alanindaki bitki ¢esitliliginin korunmasi igin etkin ¢éziimler
getirmektir.

Bitki Toplama Istasyonlari 6.  Cankurtaran mevkii
1. 1200 Evler mevkii 7. Camlk parki
2. Akkonak mevkii 8.  Camlik seyir kalesi yolu
3. Bagbasi mevkii 9.  Camlik-Servergazi arasi, askeri alan
4.  Bereketler mevkii 10. Cmar mevkii
5. Bozburun mevkii 11. Eski garaj mevkii
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12.  Eskihisar mevkii
13.  Goncali mevkii
14. Gokpmar mevkii
15. Goveglik mevkii
16. Hacieyiiplii mevkii
17. Hallaglar mevkii
18. Incilipmar mevkii, Vali Recep Yazicioglu Parki
19. Kadilar mevkii

20. Kalekdy mevkii
21. Karakurt mevkii
22. Karsiyaka mevkii
23. Kayhan mevkii
24, Kinikli mevkii

25. Mehmetgik mevkii
26. PAU Kampiisii

27. Pmarkent mevkii
28. Servergazi mevkii
29. Sevindik mevkii
30. Siimer mevkii

31. Semikler mevkii
32. Sirink0y mevkii
33. Topraklik mevkii
34. Yeniky mevkii
35.  Yenisehir mevkii

3. Bulgular

Divisio: PTERIDOPHYTA

Classis: EQUISETOPSIDA

Subclassis: EQUISETIDAE

Ordo: EQUISETALES

1. EQUISETACEAE /ATKUYRUGUGILLER

Equisetum arvense L. /Atkuyrugu

C2 Denizli: 21, makilik alan, 37° 45> 320” K, 29° 60’ 550” D,
450 m, 20.1V.2014, B. Giircan 1620.

Classis: PTERIDOPSIDA

Subclassis: POLYPOIIDAE

Ordo: DENNSTAEDTIALES

2. DENNSTAEDTIACEAE /EGRELTIGILLER

Pteridium aquilinum (L.) Kuhn. / Egrelti

C2 Denizli: 6, makilik alan, 37°43° 620” K, 29°09° 835” D, 659
m, 12.V1.2012, B. Giircan 1245.

3. PTERIDACEAE /BALDIRIKARAGILLER

Adiantum capillus-veneris L. / Baldirtkara

C2 Denizli: 7, kiiltiir alani, nemli bolgeler, 17.1.2013, B. Giircan
1505.

Divisio: MAGNOLIOPHYTA

Subdivisio: PINOPHYTINA

4. CUPRESSACEAE /SERVIGILLER

Cupressus sempervirens L. / Servi

C2 Denizli: 7, kiiltir alam, 17.1.2013, B.Giircan 1506. D.
Akdeniz elementi. Kiiltiir (Siis Bitkisi).

Cryptomeria japonica (Thunb. ex. L.f.) D.Don. / Kadife¢am

C2 Denizli: 7, kiiltiir alan1, 17.1.2013, B.Giircan 1506. Kiltiir
(Siis Bitkisi).

Juniperus sabina L. / Sa¢ agact

C2 Denizli: 7, kiltir alami, 17.1.2013, B.Giircan 1507. Kiltiir
(Siis Bitkisi).

5. EPHEDRACEAE / DENIiZUZUMUGILLER

Ephedra major Host. subsp. major / Hum

C2 Denizli: 7, Pinus brutia altlar1, 15.111.2013, B. Gilircan 1648.
Akdeniz elementi.

6. PINACEAE /CAMGILLER

Pinus brutia Ten. var. brutia / Kizilcam

C2 Denizli: 7, 15.X1.2012, B. Giircan 1303. D. Akdeniz
elementi.

Pinus pinea L. / Fisttk ¢cami

C2 Denizli: 26, giiney yamaglar, 15.X1.2012, B. Giircan 1304.
Divisio: MAGNOLIOPHYTA

Subdivisio: MAGNOLIOPHYTINA

Classis: MAGNOLIOPSIDA

7. ACANTHACEAE / AYIPENCESIGILLER
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36. Zeytinkdy mevkii

Simgeler Aciklama
°C Santigrat Derece
° Derece
' Dakika
Saniye
Kisaltmalar Aciklama
B. Giircan Betiil Giircan
CR Critically Endangered (Cok
Tehlikede)
D Dogu
EN Endangered (Tehlikede)
GPS Global Positioning System (Kiiresel

Yer Belirleme Sistemi)
IUCN International Union for Conservation of Nature and
Natural Resources (Uluslararasi Doga ve Dogal Kaynaklar1 Koruma

Birligi)

K Kuzey

LR Lower Risk (Az tehdit altinda)
PAMUH Pamukkale Universitesi Herbaryumu
PAU Pamukkale Universitesi

VU Vulnerable (Zarar gorebilir)
v.d. ve digerleri

Acanthus spinosus L. / Sivri ayipengesi

C2 Denizli: 28, cayirlik alanlar, 37°44° 725” K, 29902’ 704” D,
650 m, 09.V1.2012, B. Giircan 1227. D. Akdeniz elementi.

8. ADOXACEAE / MURVERGILLER

Sambucus nigra L. / Aga¢ miirver

C2 Denizli: 18, kiiltiir alam, 37°45” 427 K, 29°05° 509 D, 442
m, 25.1V.2013, B. Giircan 1502. Kiiltiir (Sis Bitkisi).

Viburnum opulus L. / Giilburnu

C2 Denizli: 18, kiiltiir alani, 37°45” 427 K, 29°05” 509 D, 442
m, 25.1V.2013, B. Giircan 1503. Kiiltiir (Siis Bitkisi).

Viburnum tinus L. / Filburnu

C2 Denizli: 18, kiiltiir alani, 37°45” 427 K, 29°05° 509 D, 442
m, 25.1V.2013, B. Giircan 1504. Kiiltiir (Siis Bitkisi).

9. ALTINGIACEAE / GUNLUKAGACIGILLER
Liquidambar styraciflua L. / Amerikan giinliigii

C2 Denizli: 26, Iktisadi ve Idari Bilimler Fakiiltesi, bahge ici, B.
Giliircan 1509. Kiiltiir (Siis Bitkisi).

10. AMARANTHACEAE / HOROZIBIGiGILLER
Amaranthus graecizans L. subsp. sylvestris (Vill.) Brenan /
Orman ohrasani

C2 Denizli: 26, giiney yamaglar, maki agikliklari, 37° 44’ 015>
K, 29°05° 976> D, 600 m, 14.X1.2013, B. Giircan 1474.
Amaranthus retroflexus L. / Tilkikuyrugu

C2 Denizli: 13, tarla kenar1, 37°43° 620” K, 29° 09’ 835” D, 659
m, 15.X1.2012, B. Giircan 1594.

Chenopodium album L. subsp. album var. album / Aksirken/

C2 Denizli: 13, tarla kenar1, 37°43” 620” K, 29°09° 835” D, 659
m, 15.V1.2012, B. Giircan 1598.

Chenopodium botrys L. / Kizilbacak

C2 Denizli: 26, giiney yamaglar, maki acikliklari, 37° 44’ 015”
K, 29°05° 976" D, 600 m, 14.X1.2013, B. Giircan 1473.

Noaea mucronata (Forssk) Asch. & Schweinf subsp. mucronata
| Hélmezotu

C2 Denizli: 16, tarla kenar1, 37°49° 1217 K, 29°01° 333" D, 417
m, 14.X.2012, B. Giircan 1312.

Spinacia oleracea L. / Ispanak

C2 Denizli: 14, tarla igi, 37°45° 470” K, 29°06° 450” D, 417 m,
20.IV.2012 B. Giircan 1508. Kiiltiir (Tarim bitkisi).

11. ANACARDIACEAE / MENENGICLER

Cotinus coggyria Scop. / Boyact sumagt

C2 Denizli: 6, makilik alanlar, 37°43° 620” K, 29°09° 835” D,
659 m, 04.V.2013, B. Giircan 1389.

Pistacia palaestina Boiss. / Cogre

C2 Denizli: 13, yol kenari, 37°49° 981> K, 29°07° 094” D, 242
m, 27.111.2012, B. Giircan 1593. D. Akdeniz elementi.
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Rhus coriaria L. / Sumak

C2 Denizli: 13, yol kenar1, 37°49> 997” K, 29°07° 051” D, 251
m, 29.V.2013, B. Giircan 1633.

12. APIACEAE / MAYDANOZGILLER

Anethum graveolens L. / Dereotu

C2 Denizli: Kararkurt mevkii, tarla ici, 37° 45’ 310” K, 29° 07°
800” D, 427 m, 20.1V.2012, B. Giircan 1486. Kiiltiir (Tarim
bitkisi).

Apium graveolens L. / Kereviz

C2 Denizli: 21, tarla igi, 37°45° 310” K, 29°07° 800” D, 427 m,
17.111.2013, B. Giircan 1489. Kiiltiir (Tarim bitkisi).

Bifora radians M.Bieb. / Gisbana

C2 Denizli: 30, gayirlik alan, 37° 47> 525” K, 29° 05° 649” D,
341 m, 08.V.2012, B. Giircan 1217.

Bunium ferulaceum Sibth.&Sm. / Incirop

C2 Denizli: 6, maki acikliklari, 37°43° 64” K, 29° 09 838 D,
654 m, 12.V1.2013, B. Giircan 1679. Akdeniz elementi.
Buplerum croceum Fenzzl / Cigdem seytan

C2 Denizli: 30, gayirlik alan, 37° 47 525” K, 29° 05° 649” D,
341 m, 08.V.2012, B. Giircan 1680.

Cnidium silaifolium (Jacg.) Simonk. subsp. orientale (Boiss.)
Tutin / Galyobisotu

C2 Denizli: 16, maki acikliklar1, 37°50° 253” K, 29°01° 674 D,
376 m, 24.V.2013, B. Giircan 1681.

Daucus carota L. / Yabani havug

C2 Denizli: 3, maki agikliklar, 37°43” 618 K, 29°07° 422” D,
581 m, 05.VL.2011, B. Giircan 1491.

Echinophora tenuifolia L. subsp. sibthorpiana (Guss) Tutin /
Saricordiik

C2 Denizli: 26, Rektdrliik Binasi cevresi, maki agikliklari, 37°
44° 365" K, 29°06° 230” D, 463 m, 05.V1.2011, B. Giircan 1682.
Iran-Turan elementi.

Elaeoselinum asclepium (L.) Bertol. / Telli enguban

C2 Denizli: 15, orman alti agikliklar, 37° 45’ 259” K, 29° 01’
950” D, 623 m, 05.1V.2013, B. Giircan 1322.

Eryngium campestre L. var. virens Link / Yer kestanesi

C2 Denizli: 9, gayirlik alanlar, 37°44° 7677 K, 23°03° 600” D,
619 m, 03.V111.2012, B. Giircan 1270.

C2 Denizli: 26, Egitim Fakiiltesi yani, cayirlik alanlar, 37° 44°
4907 K, 29°06° 156” D, 456 m, 10.VI1.2012, B. Giircan 1264.
Eryngium creticum Lam. / Goz dikeni

C2 Denizli: 28, yol kenari, gayirlik alanlar, 37°44° 695” K, 29°
02’ 897” D, 608 m, 05.V.2012, B. Giircan 1255.

Falcaria vulgaris Bernh. / Orakotu

C2 Denizli: 26, Egitim Fakiiltesi yan1, maki acikliklari, 37° 44’
490” K, 29°06° 156” D, 456 m, 10.VIL.2012, B. Giircan 1683.
Foeniculum vulgare Mill. / Rezene

C2 Denizli: 21, tarla igi, 37°45 310 K, 29°07° 880” D, 370 m,
24.1V.2013, B. Giircan 1490.

Petroselinum crispum (Mill.) AW Hill. / Maydanoz

C2 Denizli: 21, tarla igi, 37°45° 310” K, 29°07° 880” D, 370 m,
24.1V.2013 B. Giircan 1487. Kiiltir (Gida bitkisi).

Pimpinella anisum L. / Anason

C2 Denizli: 21, tarla i¢i, 37°45° 320” K, 29°06” 550” D, 370 m,
24.1V.2013, B. Giircan 1488. Kiiltiir (Tarim bitkisi).

Pimpinella peregrina L. / El anasonu

C2 Denizli: 26, giiney yamaglar, maki agikliklari, 37° 44> 253"
K, 29°06° 370” D, 485 m, 10.VIL.2012, B. Giircan 1684.

Scandix australis subsp. grandiflora (L.) Thell. / Kiskis

C2 Denizli: 16, gayirlik alanlar, 37°49° 1217 K, 29°01° 333 D,
471 m, 24.1V.2013, B. Giircan 1393.

Scandix pecten-veneris L. / Ziihretarag

C2 Denizli: 13, cayirlik alanlar, 37°43° 620” K, 29°09° 835” D,
659 m, 27.111.2012, B. Giircan 1595.

Smyrnium connatum Boiss. & Kotschy / Yabani kereviz

C2 Denizli: 16, cayirlik alanlar, 37°49> 1217 K, 29°01° 333” D,
471 m, 24.1V.2013, B. Giircan 1685.Akdeniz elementi.
Tordylium apulum L. / Kafkalida

C2 Denizli: 13, gayirlik alanlar, 37943’ 620” K, 29°09° 835" D,
659 m, 27.111.2012, B. Giircan 1597. Akdeniz elementi.
Tordylium officinale L. / Yaban davulotu

C2 Denizli: 16, gayirlik alanlar, 37°50° 012” K, 29°01° 511 D,
362 m, 04.V.2012, B. Giircan 1176.

Torilis arvensis (Huds.) Link. subsp. elongata (Hoffmanns. &
Link.) Cannon / Bodanaz

C2 Denizli: 26, giiney yamaglar, maki agikliklari, 37° 44° 253”
K, 29° 06> 370” D, 485 m, 10.VIL.2012, B. Giircan 1686.
Akdeniz elementi.

Torilis arvensis (Huds.) Link. subsp. neglecta (Spreng) Thell /
Seytanhavucu

C2 Denizli: 13, gayirlik alanlar, 37°43° 620” K, 29°09° 835" D,
659 m, 27.111.2012, B. Giircan 1687.

Torilis nodosa (L.) Gaertn. / Boncuklu dercikotu

C2 Denizli: 13, cayirlik alanlar, 37°43” 620” K, 29°09° 835” D,
659 m, 27.111.2012, B. Giircan 1632.

13. APOCYNACEAE / ZAKKUMGILLER

Cynanchum acutum L. subsp. acutum / Bacwrgan

C2 Denizli: 26, Merkezi Yemekhane ¢evresi, 37°44° 5577 K, 29°
06’ 314” D, 450 m, 10.VII.2012, B. Giircan 1268.

Nerium oleander L. / Zakkum

C2 Denizli: 26, yol kenar1, 37°44° 253” K, 29°05” 926” D, 526
m, 15.X1.2012, B. Giircan 1373. Kiiltiir (Siis Bitkisi).

Periploca graeca L. var. graeca / Gariplerurgan:

C2 Denizli: 6, yol kenar1, makilik agikliklari, 37°43° 620 K, 29°
09’ 835” D, 659 m, 04.V.2013, B.Giircan 1386. D. Akdeniz
elementi.

Vinca major L. subsp. major / Cezayir meneksesi

C2 Denizli: 24, kiiltiir alan1, 10.1V.2013, B. Giircan 1442. Kiiltiir
(Siis bitkisi). Akdeniz elementi.

Vinca minor L./ Rozet ¢igegi

C2 Denizli: 26, yol kenar1, 37°44° 557” K, 29°06” 314” D, 450
m, 20. IV.2012, B. Giircan 1093.

14. AQUIFOLIACEAE / ISILGANGILLER

llex aquifolium L. / Cobanpiiskiilii

C2 Denizli: 18, kiiltiir alam, 37°45” 427 K, 29°05” 509 D, 442
m, 28.X1.2010, B. Giircan 1029. Kiiltiir (Siis Bitkisi).

15. ARALIACEAE / SARMASIKGILLER

Hedera helix L. / Duvarsarmasig:

C2 Denizli: 18, kiiltiir alam, 37°45” 427 K, 29°05° 509 D, 442
m, 20.IV.2012, B. Giircan 1380. Kiiltiir (Siis Bitkisi).

16. ARISTOLOCHIACEAE / LOHUSAOTUGILLER
Aristolochia incisa Duch. / Kargadiivelegi

C2 Denizli: 3, maki alt1, 37°43” 618” K, 29°07” 422” D, 581 m,
05.V1.2011, B. Giircan 1432. Akdeniz elementi.

17. ASTERACEAE / PAPATYAGILLER

Anthemis chia L. / Garga ¢i¢egi

C2 Denizli: 13, gayirlik alanlar, 37°50° 0117 K, 29°06° 034 D,
363 m, 15.V.2012, B. Giircan 1581. Akdeniz elementi.

Artemisia annua L. / Kdbe siipiirgesi

C2 Denizli: 13, cayirlik alanlar, 37°50° 156” K, 29°07° 823” D,
223 m, 26.1V.2012, B. Giircan 1658.

Bellis perennis L. / Koyungozii

C2 Denizli: 15, Pinus brutia agikliklari, 37945 259 K, 29°01 950
D, 623 m, 04.IV.2012, B. Giircan 1141. Avrupa-Sibirya
elementi.

Calendula arvensis (Vaill.) L. / Portakal nergisi

C2 Denizli: 13, cayirlik alanlar, 37°50° 0117 K, 29°06° 034” D,
363 m, 25.V1.2013, B. Giircan 1536.

Calendula officinalis L. / Aynisafa

C2 Denizli: 16, yerlesim yerlerinin yakini, bahge igi, 37° 49
121”7 K, 29° 01° 333” D, 471 m, 24.1V.2013, B. Giircan 1394.
Kiiltiir (Stis bitkisi).

Carduus pycnocephalus L. subsp. pycnocephalus / Soymag

C2 Denizli: 26, giiney yamaglar, yol kenar1, 37°44° 015” K, 29°
05°976” D, 600 m, 22.X11.2010, B. Giircan 1044.

Carlina biebersteinii Hornem. subsp. brevibracteata (Andrae)
K.Werner. / Kisa kayadikeni

C2 Denizli: 26, ana giris kapis1 civari, 37° 44° 490” K, 29° 06’
156” D, 456 m 22.X11.2010, B. Giircan 1047.

Carthamus dentatus (Forssk.) Vahl. / Kinadikeni

C2 Denizli: 26, Egitim Fakiiltesi yam, ¢ayirlik alanlar, 37° 44°
490” K, 29°06° 156” D, 456 m 10.VIL.2012, B. Giircan 1263.
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C2 Denizli: 9, cayirlik alanlar, 03.VII1.2012, B. Giircan 1271.
Centaurea solstitialis L. subsp. solstitialis / Cakirdikeni

C2 Denizli: 9, ¢ayirlik alanlar, 03.11X.2012, B. Giircan 1291.
Centaurea zeybekii Wagenitz / Efe diigmesi

C2 Denizli: 21, nemli yamaglar, 37°45° 570” K, 29°08° 213” D,
364 m, 07.V.2012, B. Giircan 1259.

Chondrilla juncea L. / Karakavuk

C2 Denizli: 13, gayirlik alanlar, 37°50° 0117 K, 29°06° 034 D,
363 m, 20.1X.2012, B. Giircan 1299.

C2 Denizli: 9, cayirlik alanlar, 03.V111.2012, B. Giircan 1272.
Cichorium intybus L. / Hindiba

C2 Denizli: 26, cayirlik alanlar, 37°44° 260” K, 29°05° 806” D,
540 m, 19.X.2010, B. Giircan 1013.

Cirsium vulgare (Savi) Ten. / Yaygin kangal

C2 Denizli: 13, gayirlik alanlar, 37°50° 0117 K, 29°06° 034 D,
363 m, 15.V.2012, B. Giircan 1657.

Chnicus benedictus L. / Topdiken

C2 Denizli: 9, 09.V.2013, B. Giircan 1406.

C2 Denizli: 31, yerlesim yerlerinin gevresi, bahge kenari,
23.111.2012, B. Giircan 1134.

Conyza canadensis (L.) Cronquist / Selviotu

C2 Denizli: 26, giiney yamaglar, maki agikliklari, 37° 44° 2517
K, 29°06> 052 D, 484 m, 21.XI1.2010, B. Giircan 1046.

Cota altissima (L.) J. Gay. / Kdpek papatyast

C2 Denizli: 23, bahge i¢i, 37°45 0177 K, 29°07° 191” D, 382 m,
05.V1.2011, B. Giircan 1109.

Cota coelopoda (Boiss.) var. coelopoda / Cigekgi papatyast

C2 Denizli: 13, cayirlik alanlar, 37°49° 904” K, 29°07° 005” D,
240 m, 15.V.2012, B. Giircan 1580.

Cota tinctoria (L.) J.Gay ex. Guss. var. tinctoria / Boyaci
papatyasi

C2 Denizli: 3, nemli yamaglar, 37°43” 618 K, 29°07° 422” D,
581 m, 05.V1.2011, B. Giircan 1110.

Crepis sancta (L.) Bornm. subsp. nemausensis (P.Fourn) Babc. /
Yaban kiskis

C2 Denizli: 26, cayirlik alanlar, 37°44° 253” K, 29°06° 370” D,
485 m, 22.X11.2010, B. Giircan 1042.

Crupina crupinastrum (Moris) Vis. / Gelindondiiren

C2 Denizli: 28, nemli yamaglar, 37°44> 617 K, 29°02° 762 D,
682 m, 05.V.2012, B. Giircan 1168.

Cyanus segetum Hill. / Gelintact

C2 Denizli: 26, giiney yamaglar, maki agikliklari, 37° 44’ 015~
K, 29°05° 976" D, 600 m, 09.V1.2012, B. Giircan 1225.
Echinops ritro L. / Topuz

C2 Denizli: 26, Egitim Fakiiltesi ¢evresi, maki agikliklari, 37°44°
490” K, 29°06° 156” D, 456 m 10.VIL.2012, B. Giircan 1256.
Glebionis coronaria (L.) Spach / Alagomeg

C2 Denizli: 26, giiney yamaglar, yol kenari, 37°44° 015” K, 29°
05’ 976” D, 600 m, 23.11.2011, B. Giircan 1078.

Helianthus annuus L. / Aygicegi

C2 Denizli: 13, yerlesim yerlerinin yani, bahge ici, 25.V1.2013,
B. Giircan 1372. Kiiltiir (Gida bitkisi).

Inula graveolens (L.) Desf. / Deli sariot

C2 Denizli: 26, giiney yamaglar, maki agikliklari, 37° 44’ 015~
K, 29°05° 976” D, 600 m, 14.X1.2013, B. Giircan 1433. Akdeniz
elementi.

Inula viscosa (L.) Aiton / Siimenit

C2 Denizli: 13, piknik alani gevresi, 37°49° 904” K, 29°07” 005”
D, 240 m, 20.1X.2012, B. Giircan 1298. Akdeniz elementi.
Jurinea consanguinea D.C. / Geyikgiobegi

C2 Denizli: 28, ¢ayirlik alanlar, 37°44° 764” K, 29°02’ 576 D,
651 m, 09.V1.2012, B. Giircan 1233.

Lactuca viminea (L.) J.Presl & C.Presl. | Cukur¢ithig

C2 Denizli: 3, nemli yamaglar, 37°43* 618” K, 29°07° 422” D,
581 m, 22.V.2013, B. Giircan 1431.

Lactuca sativa L. / Marul

C2 Denizli: 14, tarla igi, 37°45° 310” K, 29°07° 800” D, 342 m,
22.V.2013, B. Giircan 1668. Kiiltiir (Gida bitkisi).

Lactuca serriola L. / Essekhelvast

C2 Denizli: 3, nemli yamaglar, 37°43° 618” K, 29°07° 422” D,
581 m, 22.V.2013, B. Giircan 1674.
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Matricaria chamomilla L. var. chamomilla / Alman papatyas:

C2 Denizli: 26, gayirlik alanlar, 37°44° 490” K, 29°06° 156 D,
456 m 20.1V.2012, B. Giircan 1096.

Matricaria chamomilla L. var. recutita (L.) Fiori. / Alman
papatyasi

C2 Denizli: 29, yol kenari, gayirlik alanlar, 37°48” 122” K, 29°
06’ 174” D, 361 m, 05.1.2011, B. Giircan 1052.

Notobasis syriaca (L.) Cass. / Yavan kenger

C2 Denizli: 9, cayirlik alanlar, 09.V.2013, B. Giircan 1531.
Akdeniz elementi.

Onopordum bracteatum Boiss & Heldr. var. bracteatum /
Stywrma

C2 Denizli: 26, Egitim Fakiiltesi civari, yol kenart, 37°44° 490”
K, 29° 06’ 156” D, 456 m 10.VI1.2012, B. Giircan 1262. D.
Akdeniz elementi.

Onopordum illyricum L. / Dolma kenkeri

C2 Denizli: 13, gayirlik alanlar, 37°50° 0117 K, 29°06° 034 D,
363 m, 15.V1.2012, B. Giircan 1603. D.Akdeniz elementi.
Picnomon acarna (L.) Cass. / Kil¢ikdiken

C2 Denizli: 9, gayirlik alanlar, 03.11X.2012, B. Giircan 1528.
Pulicaria dysenterica (L.) Bernh. subsp. dysenterica / Yaraotu
C2 Denizli: 17, ¢ayirlik alanlar, 37°45” 9677 K, 28°59° 686” D,
714 m, 14.X.2012, B. Giircan 1307.

Ragadiolus stellatus (L.) Gaertn. / Catlakcanak

C2 Denizli: 16, gayirlik alanlar, 37°49° 1217 K, 29°01° 333 D,
471 m, 24.1V.2013, B. Giircan 1392. Akdeniz elementi.
Santolina chamaecyparissus L. / Lavantin

C2 Denizli: 18, cayirlik alanlar, 37°45” 427” K, 29°05° 509” D,
442 m, 10.1X.2013, B. Giircan 1440. Kiiltiir (Siis Bitkisi).
Scolymus hispanicus L. subsp. hispanicus / Sevketi bostan

C2 Denizli: 9, cayirlik alanlar, 03.11X.2012, B. Giircan 1529.
Akdeniz elementi.

Senecio bicolor (Willd.) Tod. subsp. cineraria (D.C.) Chater

C2 Denizli: 18, 37° 45> 427”7 K, 29° 05’ 509” D, 442 m,
29.111.2013, B. Giircan 1441. Kiiltiir (Siis Bitkisi).

Senecio vernalis Waldst. & Kit. / Kanaryaotu

C2 Denizli: 13, gayirlik alanlar, 37°50° 0117 K, 29°06° 034 D,
363 m, 25.V1.2013, B. Giircan 1535.

Senecio vulgaris L. / Tasakcilotu

C2 Denizli: 29, yol kenari, ¢ayrrlik alanlar, 37°47° 6577 K, 29°
05 976” D, 363 m, 05.1.2011, B. Giircan 1051.

Silybum marianum (L.) Gaertn. subsp. marianum / Devedikeni
C2 Denizli: 9, cayirlik alanlar, 09.V.2013, B. Giircan 1530.
Akdeniz elementi.

Sonchus asper (L.) Hill. subsp. glaucescens (Jord.) Ball. /
Gevirtlek

C2 Denizli 26, gl bahge civari, gayirlik alanlar, 37°43° 618 K,
29°07° 4227 D, 581 m, 23.1X.2013, B.Giircan 1477.

C2 Denizli: 28, nemli yamaglar, 37°44> 739” K, 29°03° 569” D,
629 m, 08.1.2011, B. Giircan 1061.

Tagetes patula L. / Kadife ¢icegi

C2 Denizli: 10, Yeni Cami avlusu, B. Giircan 1492. Kiiltiir (Siis
bitkisi).

Taraxacum aleppicum Dahlst / Halep hindibast

C2 Denizli: 26, kars1 yamaglar, 37°44° 015” K, 29°05” 976” D,
618 m, 20.1V.2012, B. Giircan 1666. D. Akdeniz elementi.
Taraxacum hellenicum Dahlst. / Leblebiotu

C2 Denizli: 26, ana giris kapis1 etrafi, 37° 44> 557" K, 29° 06
314” D, 450 m, 20.1V.2012, B. Giircan 1702. Akdeniz elementi.
Tragopogon dubius Scop. / At yemligi

C2 Denizli: 12, park alani, ¢ayirlik alanlar, 37° 46’ 346” K, 29°
01’ 714” D, 538 m 08.V.2012, B. Giircan 1202.

Tragopogon porrifolius L. subsp. longirostris (Sch.Bip.) Greuter
/ Helevan

C2 Denizli: 26, giiney yamaglar, maki agikliklari, 37° 44° 015”
K, 29°05° 976” D, 618 m, 20.1V.2012, B. Giircan 1148.

C2 Denizli: 28, nemli yamaglar, 37°44° 739” K, 29°03° 569” D,
629 m, 16.1V.2013, B. Giircan 1340.

Tyrimnus leucographus (L.) Cass. / Dulkarigomlegi

C2 Denizli: 9, cayirlik alanlar, 09.V.2013, B. Giircan 1537.
Akdeniz elementi.
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Xanthium spinosum L. (Pitrak)

C2 Denizli: 13, gayirlik alanlar, 37°49° 997 K, 29°07° 051” D,
251 m 20.1X.2012, B. Giircan 1294.

Xanthium orientale L. subsp. italicum (Moretti) Greuter. / Domuz
pitragi

C2 Denizli: 26, Insaat Fakiiltesi yani, Gol bahce civari,
03.X.2010, B. Giircan 1001.

Xeranthemum annuum L. (Kagit¢gicegi)

C2 Denizli: 9, cayirlik alanlar, 03.V111.2012, B. Giircan 1276.

C2 Denizli: 21, nemli yamaglar, 37°45° 570" K, 29°08° 213" D,
364 m, 07.V.2012, B. Giircan 1260.

18. BERBERIDACEAE / KARAMUKGILLER

Leontice leontopetalum L. / Kirbas

C2 Denizli: 16, tanm alanlarin ici, 37° 50> 093 K, 29° 01’
290” D, 321 m, 05.1V.2012, B. Giircan 1221.

19. BETULACEAE / HUSGILLER

Betula pendula Roth. / Hus agaci

C2 Denizli: 18, kiiltiir alani, 28.X1.2010, B. Giircan 1025. Kiiltiir
(Siis bitkisi).

C2 Denizli: 21, Degirmen Alabalik Ciftligi,
16.V1.2013, B. Giircan 1655. Kiiltiir (Siis bitkisi).
20. BIGNONIACEAE / KATALPAGILLER
Campsis radicans (L.) Seem. / Acemborusu

C2 Denizli: 24, bahge i¢i, B. Giircan 1521. Kiiltiir (Siis bitkisi).
Catalpa bignonioides Walter / Katalpa

C2 Denizli: 9, Askeri yol bitimi, yol kenari, B. Giircan 1510.
Kiiltiir (Stis bitkisi).

21. BORAGINACEAE / HODANGILLER

Aegonychon purpurocaeruleum (L.) Holub. (Géktaskesen)

C2 Denizli: 28, Askeriye, ¢ayirlik alanlar, 09.V.2013, B. Giircan
1538. Avrupa-Sibirya elementi.

Alkanna tinctoria (L.) Tauch subsp. anatolica Hub.-Mor.

C2 Denizli: 15, nemli yamaglar, 37°45° 259" K, 29°01° 966 D,
623 m, 14.1V.2013, B. Giircan 1330.

Alkanna tinctoria (L.) Tauch subsp. subleiocarpa (Hub.-Mor)
Hub.-Mor. / Usak havacivasi

C2 Denizli: 12, park alani, cayirlik alanlar, 22.111.2012, B.
Giircan 1128. D.Akdeniz elementi.

Alkanna tubulosa Boiss. / Ege havacivasi

C2 Denizli: 6, maki agikliklar, 37943 620” K, 29° 09’ 835” D,
659 m, 04.V.2013, B. Giircan 1385. D.Akdeniz elementi.
Anchusa azurea Mill. var. azurea / Sigirdili

C2 Denizli: 9, cayirlik alanlar, 09.V.2013, B. Giircan 1533.
Akdeniz elementi

Anchusa hybrida Ten. / Tatlibaba

C2 Denizli: 28, meslek lisesi bahgesi, cayirlik alanlar, 37° 44’
767" K, 23° 03° 600” D, 619 m, 08.1.2011, B. Giircan 1059.
Akdeniz elementi.

C2 Denizli: 26, yol kenar1, ¢ayirhik alanlar, 37°44” 253” K, 29°
05’ 926” D, 526 m, 24.X11.2010, B. Giircan 1041. Akdeniz
elementi.

Anchusa leptophylla Roemer&Schult. subsp. leptophylla / Ballik
C2 Denizli: 26, Egitim Fakiiltesi yani, cayirlik alanlar, 37° 44°
253”7 K, 29°05° 926 D, 526 m, 10.VI1.2012, B. Giircan 1266.
Anchusa stylosa M.Bieb. / Citdayrs

C2 Denizli: 5, gayirlik alanlar, 37°49° 961” K, 29°05° 994” D,
271 m, 24.111.2012, B. Giircan 1136.

C2 Denizli: 16, ¢ayirlik alanlar, 37°49° 1217 K, 29°01° 333” D,
471 m, 24.1V.2013, B. Giircan 1391.

Buglossoides incrassata (Guss) I.M.Johnst. subsp. incrassata /
Tok taskesen

C2 Denizli: 9, cayirlik alanlar, 09.V.2013, B. Giircan 1533.
Akdeniz elementi.

Cynoglossum creticum Mill., Gard. / Pisiktetigi

C2 Denizli: 9, ¢ayirlik alanlar, 09.V.2013, B. Giircan 1409.
Echium angustifolium Mill. (Agres)

C2 Denizli: 13, cayirlik alanlar, 20.1X.2012, B. Giircan 1296.
D.Akdeniz elementi.

Echium italicum L. / Kurtkuyrugu

bahge ici,

C2 Denizli: 26, giiney yamaglar, gayirlik alanlar, 37°44° 251 K,
29° 06’ 052” D, 484 m, 21.XI1.2010, B. Giircan 1038. Akdeniz
elementi.

Heliotropium dolosum De Not. / Bambulotu

C2 Denizli: 13, yol kenari, gayirlik alanlar, 37° 50 156” K, 29°
07° 823” D, 423 m, 20.1X.2012, B. Giircan 1300.

Heliotropium europaeum L. / Akrep otu

C2 Denizli: 26, yol kenari, ¢ayirlik alanlar, 37°44° 253” K, 29°
05’ 926” D, 526 m, 03.X.2010, B. Giircan 1005. Iran-Turan
elementi.

Heliotropium hirsutissimum Grauer. / Aygiin ¢i¢egi

C2 Denizli: 9, gayirhik alanlar, 03.11X.2012, B. Giircan 1282.
D.Akdeniz elementi.

Lithospermum arvense L. / Tagkesen

C2 Denizli: 9, cayirhik alanlar, 09.V.2013, B. Giircan 1534.
Avrupa-Sibirya elementi.

Myosotis incrassata Guss / Deli kusgozii

C2 Denizli: 26, Egitim Fakiiltesi yani, cayirlik alanlar, 37° 44°
253" K, 29°05° 926” D, 526 m, 10.VI1.2012, B. Giircan 1532.
D.Akdeniz elementi.

Myosotis ramosissima Rochel / Kusgozii

C2 Denizli: 28, nemli yamaglar, 37°44” 621 K, 29°02° 766” D,
673 m, 16.1V.2013, B. Giircan 1460.

Nonea caspica G.Don. (Bahar sormugu)

C2 Denizli: 5, tarla kenari, 37°49° 961” K, 29°05° 994” D, 271
m, 23.111.2012, B. Giircan 1133.

Onosma heterophylla Griseb. / Deli emzik

C2 Denizli: 9, cayirlik alanlar, 09.V.2013, B. Giircan 1420.
Avrupa-Sibirya elementi.

22. BRASSICACEAE / TURPGILLER

Alyssum discolor Willd. / Hercai kevke

C2 Denizli: 26, Egitim Fakiiltesi yani, ¢ayirlik alanlar, 37° 44’
253” K, 29° 05’ 926” D, 526 m, B. Giircan 1701. D. Akdeniz
elementi. Endemik.

Alyssum murale Waldst. & Kit. subsp. murale var. murale / Seki
kuduzotu

C2 Denizli: 6, makilik alan, 37°43 620” K, 29°09° 835 D, 659
m, B. Giircan 1711.

Alyssum sibiricum Willd. / Kedidili

C2 Denizli: 21, nemli yamaglar, 37°45° 570” K, 29°08° 213" D,
364 m, 07.V.2012, B. Giircan 1184.

Alyssum simplex Rudolph. / Sade kuduzotu

C2 Denizli: 14, gayirlik alan, 37° 44 182” K, 29° 09’ 763” D,
466 m, 07.V.2012, B. Giircan 1708.

Arabis alpina L. subsp. brevifolia (DC) Cullen / Diiz kazteresi
C2 Denizli: 15, orman alt1 agikliklar, 37° 45° 442> K, 29° 01’
987”7 D, 597 m, 14.IV.2013, B. Giircan 1333. D.Akdeniz
elementi.

Arabis verna (L.) DC. / Mor kazteresi

C2 Denizli: 15, orman alt1 agikliklar, 37° 45° 442” K, 29° 01’
987” D, 597 m, 05.1V.2013, B. Giircan 1323. Akdeniz elementi.
Aubrieta deltoidea (L.) DC. / Koseli obrizya

C2 Denizli: 15, orman alt1 agikliklar, 37° 45° 442> K, 29° 01’
9877 D, 597 m, 04.1V.2012, B. Giircan 1138.

Brassica oleracea L. / Lahana

C2 Denizli: 21, tarla igi, 37°45° 310” K, 29°07° 880” D, 370 m
28.X1.2010, B. Giircan 1452. Kiiltiir (Tarim Bitkisi).

Brassica rapa L. / Salgam

C2 Denizli: 25, yerlesim yerlerinin ¢evresi, bahge igi, 360 m,
21.111.2013, B. Giircan 1547. Kiiltiir (Tarim Bitkisi).

Capsella bursa-pastoris (L.) Medik. / Cobangantast

C2 Denizli: 29, yol kenari, ¢ayirlik alanlar, 37°47” 758” K, 29°
06’ 004” D, 512 m, 05.1.2011, B. Giircan 1050.

Cardamine hirsuta L. / Killi kodim

C2 Denizli: 9, gayirlik alanlar, 37°44° 767” K, 23°03° 600” D,
619 m, 11.111.2013, B. Giircan 1365.

Diplotaxis tenuifolia (L.) DC. / Tiirpenk

C2 Denizli: 13, cayirlik alan, 37943 620” K, 29° 09’ 835” D,
659 m, 29.1X.2012, B. Giircan 1295.

Eruca vesicaria (L) Cav. / Roka
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C2 Denizli: 12, park alani, ¢ayirlik alanlar, 22.111.2012, 358 m,
B. Giircan 1127.

Erysimum x cheiri (L.) Crantz. / Sari sebboy

C2 Denizli: 14, gayirlik alan, 37° 44’ 182” K, 29° 09’ 763” D,
466 m, 22.1V.2013, B. Giircan 1427. Kiiltiir (Sis bitkisi).

Fibigia clypeata (L.) Medik. subsp. clypeata var. clypeata / Sikke
otu

C2 Denizli: 9, cayirlik alanlar, 37° 44> 767” K, 23° 03’ 600” D,
619 m, 09.V.2013, B. Giircan 1415.

Hirschfeldia incana (L.) Lagr.-Foss. / Nadas turpu

C2 Denizli: 26, yol kenari, gayirhik alanlar, 37°44° 253” K, 29°
05 926” D, 526 m, 03.X.2010, B. Giircan 1551.

Isatis tinctoria L. subsp. tomentella ( Boiss) P.H.Davis. /
Kizlargobegi

C2 Denizli: 26, gayirlik alanlar, 37°44° 260” K, 29°05° 806 D,
540 m, 03.V.2013, B. Giircan 1426.

Lepidium draba L. / Dignik

C2 Denizli: 21, nemli yamaglar, 37°45> 570" K, 29°08° 213" D,
364 m, 09.1V.2012, B. Giircan 1154.

Lepidium sativum L. subsp. sativum / Tere

C2 Denizli: 21, tarla ici, 37°45° 310” K, 29°07° 880” D, 370 m.,
10.VIL.2012, B. Giircan 1559.

Malcolmia chia (L.) DC. / Ekinteresi

C2 Denizli: 21, nemli yamaglar, 37°45> 570" K, 29°08° 213" D,
364 m, 09.1V.2012, B. Giircan 1675. D. Akdeniz elementi.
Microthlaspi perfoliatum L. / Giyle

C2 Denizli: 9, gayirlik alanlar, 37°44° 767” K, 23°03° 600” D,
619 m, 11.111.2013, B. Giircan 1364.

Nasturtium officinale R.Br. / Suteresi

C2 Denizli: 30, cayirlik alan, 37°47° 525” K, 29° 05° 649” D,
341 m, 08.V.2012, B. Giircan 1216.

Neslia paniculata (L.) Desv. subsp. thracica (Velen) Bornm. /
Gog¢men hardali

C2 Denizli: 16, cayirlik alanlar, 37°50° 093” K, 29°01° 290” D,
321 m, 05.1V.2012, B. Giircan 1208.

Raphanus raphanistrum L. subsp. raphanistrum / Esek turpu

C2 Denizli: 26, giiney yamaglar, maki agikliklari, 37° 44° 253”
K, 29°06> 370” D, 485 m, 10.VI1.2012, B. Giircan 1552.
Rapistrum rugosum (L.) All. / Kedi turpu

C2 Denizli: 31, g¢ayirlik alanlar, 37°81° 218” K, 29°05° 704 D,
512 m 08.V.2012, B. Giircan 1194.

Sinapis alba L. subsp. alba / Mamanik

C2 Denizli: 6, ¢ayirlik alan, 37°43° 620” K, 29° 09’ 835” D, 659
m, 04.V.2013, B. Giircan 1388.

Sinapis arvensis L. / Hardal

C2 Denizli: 14, cayirlik alan, 37°44° 182 K, 29° 09’ 763" D,
466 m, 22.1V.2013, B. Giircan 1428.

Sisymbrium altissimum L. / Ergelenotu

C2 Denizli: 26, maki agikliklari, 37°44° 365” K, 29°06° 230” D,
463 m, 03.1V.2014, B. Giircan 1560.

Sisymbrium officinale (L.) Scop. / Ergelen hardal

C2 Denizli: 28, 37°44° 440>* K, 29°03” 360"’ D, 599 m, gayirlik
alanlar, 08.V.2012, B. Giircan 1199.

Sisymbrium orientale L. / Tarla biilbiilotu

C2 Denizli: 26, cayirlik alanlar, 37°44° 253” K, 29°06° 370” D,
485 m, 03.1V.2014, B. Giircan 1578.

23. BUXACEAE / SIMSIRGILLER

Buxus sempervirens L. subsp. sempervirens / Simsir

C2 Denizli: 18, kiiltiir alan1, 37°45° 427 K, 29°05° 509 D, 442
m, 28.X1.2010, B. Giircan 1453. Kiiltiir (Siis bitkisi). Avrupa -
Sibirya elementi.

24. CACTACEAE / KAKTUSGILLER

Opuntia ficus-barbarica A.Berger. / Firenkinciri

C2 Denizli: 16, kayalik-taslik alanlar, 37° 49 121 K, 29° 01’
333 D, 471 m, 24.1V.2013, B. Giircan 1449.

25. CAMPANULACEAE / CANCICEGIGILLER
Campanula lyrata Lam. subsp. lyrata / Memek

C2 Denizli: 3, nemli yamaglar, 37°43° 618>° K, 29°07* 422 D,
581 m, 05.VL.2011, B. Giircan 1107.

Legousia pentagonia (L.) Thell. / Kadinaynas:

C2 Denizli: 26, maki alti, nemli yamaglar, 37°44° 015> K, 29°
05 976’ D, 600 m, 20.IV.2012, B. Giircan 1149. D. Akdeniz
elementi.

Legousia speculum-veneris (L.) Durande ex Vill. / Hos
kadinaynast

C2 Denizli: 9, gayirlik yamaglar, 09.V.2013, B. Giircan 1401.
Akdeniz elementi.

26. CAPPARACEAE / KEBEREGILLER

Capparis sicula Veill. subsp. herbacea (Wild.) Inocencio /
Kdpekgiirii

C2 Denizli: 26, gayirlik alanlar, 37°44° 360’ K, 29°06° 286 D,
491 m, 03.X.2010, B. Giircan 1011.

27. CAPRIFOLIACEAE / HANIMELIGILLER

Centranthus ruber (L.) DC. / Yamag¢ mahmuzu

C2 Denizli: 18, kiiltiir alan, 37°45” 427 K, 29°05° 509 D, 442
m, 10.IX.2013, B. Giircan 1457. Kiiltiir (Siis Bitkisi).

Knautia integrifolia L. (Bert) var. bidens (Sm.) Borbas. /
Gotiirotu

C2 Denizli: 9, gayirlik alanlar, 37°44° 764” K, 29° 02’ 576” D,
651 m, 16.1V.2013, B. Giircan 1344. D. Akdeniz elementi.
Lonicera caprifolium L. / Hanimeli

C2 Denizli: 18, kiiltiir alani, 37°45” 427 K, 29°05° 509 D, 442
m, 10.IX.2013, B. Giircan 1439. Kiiltiir (Siis Bitkisi).

Lonicera etrusca Santi var. etrusca / Dokuzdon

C2 Denizli: 7, bahge i¢i, B. Giircan 1555. Kiiltiir (Sts Bitkisi).
Pterocephalus plumosus (L.) Coulter / Gok ciiciikotu

C2 Denizli: 6, maki agikliklari, 37°43° 620 K, 29°09° 835> D,
659 m, 12.V1.2012, B. Giircan 1250.

Scabiosa argentea L. / Yaz: siipiirgesi

C2 Denizli: 26, giiney yamaglar, maki acikliklari, 37° 44° 557
K, 29°06> 314’ D, 450 m, 12.V1.2012, B. Giircan 1548.
Valeriana dioscoridis Sm. / Cobanzurnasi

C2 Denizli: 26, giiney yamaglar, maki agikliklari, 37° 44’ 015>
K, 29° 05’ 976” D, 618 m, 14.1V.2012, B. Giircan 1143. D.
Akdeniz elementi.

Valerianella coronata (L.) DC. / Ta¢h kuzugevregi

C2 Denizli: 9, gayirlik alanlar, 37°44° 7677 K, 23°03° 600” D,
619 m, 09.V.2013, B. Giircan 1429.

Valerianella vesicaria (L.) Moench / Kuzugevregi

C2 Denizli: 9, cayirlik alanlar, 37°44° 767" K, 23°03° 600” D,
619 m, 09.V.2013, B. Giircan 1404.

28. CARYOPHYLLACEAE / KARANFILGILLER

Dianthus calocephalus Boiss. / Giizel karanfil

C2 Denizli: 13, gayirlik alanlar, 37°49° 997” K, 29°07° 051” D,
251 m, 08.V.2012, B. Giircan 1582.

Dianthus elegans d’Urv. var. elegans / Deli karanfil

C2 Denizli: 9, kaya tlizeri, 03.VIIL.2012, B. Giircan 1281.
Akdeniz elementi.

Dianthus zonatus Fenzl var. zonatus / Kaya karanfili

C2 Denizli: 26, giiney yamaglar, ¢ayirlik alanlar, 3744 436” K,
29°06° 193” D, 494 m, 03.X.2010, B. Giircan 1007.

Holosteum tenerrimum Boiss. / Kasikkiran

C2 Denizli: 6, yol kenari, 23.1V.2012, B. Giircan 1634.
Petrorhagia dubia (Raf.) G.Lépez & Romo. / Zarkaranfil

C2 Denizli: 28, Piknik alanina giden yol {izeri, ¢ayirlik alanlar,
37°44° 6217 K, 29°02’ 766” D, 673 m, 05.V.2012, B. Giircan
1167.

Silene behen L. / Akkivsak

C2 Denizli: 26, giiney yamaglar, gayirlik alanlar, 37°44° 436 K,
29°06° 193” D, 494 m, 20.1V.2011, B. Giircan 1088.

Silene conica L. / Sivri nakil

C2 Denizli: 12, tarla kenar1, 37°46° 460” K, 29° 00’ 685” D, 631
m, 08.V.2012, B. Giircan 1203.

Silene italica (L.) Pers subsp. italica / Yugus yiiregi

C2 Denizli: 26, giiney yamaglar, ¢ayirlik alanlar, 37°44° 015" K,
29°05° 976” D, 618 m, 20.IV.2012, B. Giircan 1146. Akdeniz
elementi.

Silene vulgaris (Moench) Garcke var. vulgaris / Ecibiicii

C2 Denizli: 26, yol kenari, 37°44° 490 K, 29° 06’ 156 D, 456
m, 24.X11.2010, B. Giircan 1037.

Stellaria cupaniana (Jord.&Fourr) Bég. / Karga barsagt
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C2 Denizli: 26, Aykafe gevresi, 37°44’ 436” K, 29°06° 193” D,
494 m, 01.VL.2012, B. Giircan 1242.

Stellaria pallida (Dumort) Piré / Kusmak

C2 Denizli: 26, Fen-Edebiyat Fakiiltesi, bahge ici, 37° 44> 436”
K, 29°06° 193” D, 494 m, 25.11.2014, B. Giircan 1539.

Vaccaria hispanica (Mill.) Rauschert. / Ekin ebesi

C2 Denizli: 16, tarla kenar1, 37°50° 012” K, 29°01° 511" D, 362
m, 04.V.2012, B. Giircan 1173.

29. CISTACEAE / LADENGILLER

Cistus creticus L. / Girit ladeni

C2 Denizli: 14, makilik alanlar, 37°44° 182” K, 29°09° 763"’ D,
466 m, 08.V.2012, B. Giircan 1258.

Cistus salviifolius L. / Kartli

C2 Denizli: 28, makilik alanlar, 37°44° 617" K, 29°02° 762” D,
682 m, 05.V.2012, B. Giircan 1164.

Fumana arabica (L.) Spach. / Arap giinesotu

C2 Denizli: 6, Pinus brutia agikliklari, 37° 43° 620” K, 29° 09’
835” D, 659 m, 12.V1.2012, B. Giircan 1252.

Helianthemum salicifolium (L.) Mill. / Sogiit giingiilii

C2 Denizli: 28, maki agikliklari, 37°44° 617” K, 29°02° 762” D,
682 m, 05.V.2012, B. Giircan 1635.

30. COMMELINACEAE / TELGRAFCICEGIGILLER
Tradescantia pallida (Rose) D.R.Hunt. / Mor telgraf¢icegi

C2 Denizli: 25, bahge i¢i, B. Giircan 1511. Kiiltiir (Siis bitkisi).
31. CONVOLVULACEAE / TARLASARMASIGIGILLER
Convolvulus arvensis L. / Tarla sarmasig

C2 Denizli: 21, yol kenar1, 37°45° 320°* K, 29°06” 550’ D, 450
m, 25.X.2011, B. Giircan 1122.

Ipomoea purpurea (L.) Roth. / Kahkaha cigegi

C2 Denizli: 25, bahge i¢i, 10.I1X.2013, B. Giircan 1436. Kiiltiir
(Sus Bitkisi).

32. CORNACEAE / KIZILCIKGILLER

Cornus mas L. / Kizilcik

C2 Denizli: 32, bahge i¢i, nemli alanlar, 37°45* 357" K, 29° 00’
955” D, 629 m, 25.1V.2013, B. Giircan 1553. Avrupa-Sibirya
elementi.

33. CRASSULACEAE / DAMKORUGUGILLER

Sedum album L. / Cobankavurgast

C2 Denizli: 28, yol kenari, ¢ayirlik alanlar, 37°44° 695 K, 29°
02’897’ D, 608 m, 16.1V.2013, B. Giircan 1545.

Sedum amplexicaule DC. subsp. tenuifolium (Sm.) Greuter &
Burdet. / Kulakotu

C2 Denizli: 26, giiney yamaglari, maki agikliklari, 37°44° 251
K, 29°06° 052” D, 484 m, 16.1V.2013, B. Giircan 1545.
Umbilicus rupestris (Salisb) Dandy / Gébekotu

C2 Denizli: 28, nemli alanlar, kaya iizeri, 37°44° 695> K, 29902’
897” D, 608 m, 16.1V.2013, B. Giircan 1347.

34. CUCURBITACEAE / KABAKGILLER

Citrullus lanatus (Thunb.) Matsum. & Nakai. / Karpuz

C2 Denizli: 3, tarla i¢i, B. Giircan 1556. Kiiltiir (Gida Bitkisi).
Cucumis melo L. / Kavun

C2 Denizli: 3, tarla i¢i, B. Giircan 1557. Kiiltiir (Gida Bitkisi).
Cucumis sativus L. / Hiyar

C2 Denizli: 3, tarla i¢i, B. Giircan 1550. Kiiltiir (Gida Bitkisi).
Cucurbita maxima Lam. / Helvaci kabagi

C2 Denizli: 36, tarla i¢i, B. Giircan 1615. Kiiltiir (Gida Bitkisi).
Cucurbita pepo L. / Sakiz kabagi

C2 Denizli: 3, tarla igi, B. Giircan 1615. Kiiltiir (Gida Bitkisi).
Ecballium elaterium (L) A.Rich. / Esek hiyart

C2 Denizli: 26, giiney yamaglar, cayirlik alanlar, 37°44° 436" K,
29°06° 193 D, 494 m, B. Giircan 1469. Akdeniz elementi.
Momordica charantia L. / Kudretmar

C2 Denizli: 25, yerlesim alanlart gevresi, bahge i¢i, B. Giircan
1459.

35. EBENACEAE / ABANOZGILLER

Diospyros kaki Thunb. / Trabzon hurmast

C2 Denizli: 24, bahge i¢i, 29.111.2013, B. Giircan 1458. Kiiltiir
(Gida Bitkisi).

36. ELAEAGNEACEAE / iGDEGILLER

Eleagnus angustifolia L. var. angustifolia / /gde

C2 Denizli: 24, Kredi Yurtlar karsisi, kiiltiir alani, B. Giircan
1500. Kiiltiir (Gida Bitkisi).

37. EUPHORBIACEAE / SUTLEGENGILLER

Chrozophora tinctoria (L.) A.Juss. / Sigilotu

C2 Denizli: 26, yol kenar1, 37°44° 490” K, 29°06” 156” D, 456
m, 24.X11.2010, B. Giircan 1568.

Euphorbia helioscopia L. subsp. helioscopia / Feribanotu

C2 Denizli: 12, park alani, g¢ayirlik alanlar, 22.111.2012, B.
Giircan 1130.

Euphorbia peplus L.var. peplus / Bahge siitleyeni

C2 Denizli: 26, yol kenari, 37°44> 251 K, 29°06° 052 D, 484
m, 24.X11.2010, B. Giircan B. Giircan 1573.

Euphorbia rigida M.Bieb. / Siitlegen

C2 Denizli: 34, nemli yamaglar, 37°54° 018 K, 29°08° 783” D,
321 m, 18.11.2011, B. Giircan 1068. Akdeniz elementi.
Mercurialis annua L. / Parsen

C2 Denizli: 26, yol kenar1, 37°44° 490” K, 29°06° 156” D, 456
m, 24.X11.2010, B. Giircan B. Giircan 1561.

Ricinus communis L. / Hintyag:

C2 Denizli: 18, kiiltiir alani, 37°45” 427 K, 29°05” 509 D, 442
m, 28.X1.2010, B. Giircan 1448. Kiiltiir (Siis bitkisi).

38. FABACEAE / BAKLAGILLER

Albizia julibrissin Durazz / Giilibrigim

C2 Denizli: 26, Fen Edebiyat Fakiiltesi, bahge i¢i, 03.X.2010, B.
Giircan 1021. Kiiltiir (Siis Bitkisi).

Anagyris foetida L. / Zivircik

C2 Denizli: 26, yol kenar1, 37°44’ 490” K, 29°06” 156” D, 456
m, 24.X11.2010, B. Giircan 1483, Kiiltiir (Gida bitkisi).

Anthyllis vulneraria L. subsp. praepropera (Kerner) Bornm. /
Stislii cobangiilii

C2 Denizli: 9, cayirlik alanlar, 37°44° 767" K, 23°03° 600” D,
619 m, 09.V.2013, B. Giircan 1419. Akdeniz elementi.
Astragalus prusianus Boiss. / Gemlik geveni

C2 Denizli: 9, ¢ayirlik alanlar, 03.11X.2012, B. Giircan 1280. D.
Akdeniz elementi.

Caesalpinia gilliesii (Hook) D. Dietr. / Zamparabiyig

C2 Denizli: 26, Tktisadi ve Idari Bilimler Fakiiltesi cevresi, bahge
ici, B. Giircan 1481, Kiiltiir (Sts bitkisi).

Cercis siliquastrum L. subsp. siliquastrum / Erguvan

C2 Denizli: 23, yerlesim yerlerinin yani, bahge i¢i, 17.1V.2012,
B. Giircan 1437. Kiiltiir (Siis bitkisi). Akdeniz elementi.

Cicer arietinum L. / Nohut

C2 Denizli: 21, tarim alani, 37°45° 380” K, 29°06° 590” D, 450
m, 20.IV.2014, B. Giircan 1483, Kiiltiir (Gida bitkisi).

Colutea melonocalyx Boiss. & Heldr. subsp. davisiana (Browicz)
D.F.Chamb. / Kegigevisi

C2 Denizli: 21, tarmm alam, 37°45° 380” K, 29°06° 590” D, 450
m, 20.IV.2014 B. Giircan 1483.

Cytisus hirsutus L. / Kegi tirfilt

C2 Denizli: 15, maki agikliklari, 37°47° 598” K, 28°57° 074” D,
833 m, 22.1V.2012, B. Giircan 1157.

Hippocrepis emerus (L.) Lassen. subsp. emeroides (Boiss &
Spruner) Lassen / Gevrecik

C2 Denizli: 28, yol kenari, ¢ayirlik alanlar, 37° 44’ 695” K, 29°
02’ 897” D, 608 m, 16.1V.2013, B. Giircan 1357.

Hymenocarpus circinnatus (L.) Savi / Pulluot

C2 Denizli: 3, nemli yamaglar, 37°43° 618” K, 29°07° 422” D,
581 m, 05.V1.2011, B. Giircan 1106.

C2 Denizli: 9, gayirlik alanlar, 37°44° 767> K, 23°03° 600” D,
619 m, 09.V.2013, B. Giircan 1402.

Lathyrus aphaca L. var. pseudoaphaca (Boiss.) P.H.Davis / Sar
bur¢ak

Denizli: 26, iktisadi ve idari Bilimler Fakiiltesi karsisi, cayirlik
alanlar, 37°44° 767" K, 23° 03’ 600” D, 619 m, 27.111.2012, B.
Giircan 1630. Akdeniz elementi.

Lathyrus cicera L. / Colban

Denizli: 13, cayirlik alanlar, 37°44° 767 K, 23°03° 600” D, 619
m, 27.111.2012, B. Giircan 1587. Akdeniz elementi.

Lathyrus sativus L. / Miirdiimiik

C2 Denizli: 28, maki agikliklari, 37°44° 767" K, 23°03° 600” D,
619 m, 16.1V.2013, B. Giircan 1343. Akdeniz elementi.
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Lathyrus saxatilis (Vent.) Vis. / Kaya miirdiimiigii

C2 Denizli: 32, Pinus brutia agikliklari, 37°44° 767 K, 23°03’
600” D, 619 m, 16.1V.2013, B. Giircan 1631. Akdeniz elementi.
Lathyrus setifolius L. / Biillii baklast

C2 Denizli: 26, giiney yamaglar, ¢ayirlik alanlar, 37°44° 251" K,
29° 06 052” D, 484 m, 20.IV.2011, B. Giircan 1089. Akdeniz
elementi.

Medicago arabica (L.) Huds. / Benli yonca

C2 Denizli: 28, maki acikliklari, 37°44° 7677 K, 23°03” 600 D,
619 m, 12.1V.2013, B. Giircan 1327.

Medicago minima (L.) Bartal. var. minima / Gurnik

C2 Denizli: 16, cayirlik alanlar, 37°49° 121 K, 29°01° 333” D,
471 m, 24.1V.2013, B. Giircan 1395.

Medicago orbicularis (L.) Bartal. / Paralik

C2 Denizli: 28, maki acikliklari, 37°44” 7677 K, 23°03° 600” D,
619 m, 12.1V.2013, B. Giircan 1325.

Medicago polymorpha L. var. vulgaris (Benth) Shinners /
Kirkyonca

C2 Denizli: 16, cayirlik alanlar, 37°49° 121” K, 29°01° 333” D,
471 m, 24.1V.2013, B. Giircan 1396.

C2 Denizli: 16, cayirlik alanlar, 37°49> 1217 K, 29°01° 333” D,
471 m, 24.1V.2013, B. Giircan 1398.

Medicago sativa L. subsp. sativa / Karayonca

C2 Denizli: 13, gayirlik alanlar, 20.1X.2012, B. Giircan 1542.
Medicago truncatula Gaertn var. longiaculeata Urb. / Sufen

C2 Denizli: 16, nemli yamaglar, 37°49> 121 K, 29°01° 333" D,
471 m, 24.1V.2013, B. Giircan 1397. Akdeniz elementi.
Melilotus officinalis (L.) Desr. / Kokulu yonca

C2 Denizli: 9, ¢ayirlik alanlar, 619 m, 09.V.2013, B. Giircan
1614.

Onobrychis aequidentata (Sibth. & Sm.) d’Urv. / Dislek korunga
C2 Denizli: 9, cayirlik alanlar, 619 m, 09.V.2013, B. Giircan
1405. Akdeniz elementi.

Onobrychis caput-galli (L.) Lam. / Pitrak korunga

C2 Denizli: 26, giiney yamaglar, maki agikliklari, 37° 44> 251”
K, 29°06° 052” D, 484 m, 20.1V.2011, B. Giircan 1090. Akdeniz
elementi.

Ononis pubescens L. / Havli érsele

C2 Denizli: 28, nemli yamaglar, 37°44> 725" K, 29°02° 704 D,
650 m, 09.V1.2012, B. Giircan 1236. Akdeniz elementi.

Ononis pusilla L. / Yaltak dikeni

C2 Denizli: 8, Pinus brutia agikliklari, 20.V1.2012, B. Giircan
1121. Akdeniz elementi.

Phaseolus vulgaris L. / Fasiilye

C2 Denizli: 21, tarim alani, 37°45” 380” K, 29°06° 590” D, 450
m, 24.1V.2013, B. Giircan 1425. Akdeniz elementi.

Phaseolus coccineus L. / Bombay fasiilyesi

C2 Denizli: 21, tarim alan, 37°45° 380” K, 29°06° 590 D, 450
m, 24.1V.2013, B. Giircan 1425. Akdeniz elementi.

Pisum sativum L. subsp. elatius (Bieb.) Aschers&Graebn. var.
elatius / Boylu bezelye

C2 Denizli: 16, gayirlik alanlar, 37°49° 1217 K, 29°01° 333” D,
471 m, 24.1V.2013, B. Giircan 1425. Akdeniz elementi.

Pisum sativum L. subsp. sativum var. sativum / Bezelye

C2 Denizli: 21, tarim alani, 37°45° 380” K, 29°06° 590” D, 450
m, 24.1V.2013, B. Giircan 1425. Akdeniz elementi.

Robinia pseudoacacia L. / Yalanci akasya

C2 Denizli:24, Denizli Anadolu Lisesi bahgesi, kiiltiir alani,
10.1X.2013, B. Giircan 1438. Kiiltiir (Siis bitkisi).

Securigera securidaca (L.) Degen & Dorfl. / Kanca kérigen

C2 Denizli: 14, nemli yamaglar, 37°44° 182 K, 29°09° 763 D,
466 m, 08.V.2012, B. Giircan 1163.

Styphnolobium japonicum (L.) Schott. / Sofora

C2 Denizli: 28, Adalet Parki, kiiltiir alanlari, B. Giircan 1512,
Kiltiir (Stis bitkisi).

Trifolium angustifolium L. / Nefel

C2 Denizli: 32, bahge igi, 37°45” 759 K, 29°00° 909” D, 625 m,
05.V1.2011, B. Glircan 1114.

Trifolium campestre Schreb. subsp. campestre var. campestre /
Ucgiil

Biological Diversity and Conservation — 8 / 2 (2015) 101

C2 Denizli: 26, giiney yamaglar, gayirlik alanlar, 37°44° 253” K,
29°06° 037 D, 485 m, 19.X.2010, B. Giircan 1015.

Trifolium grandiflorum Schreb. / Hanmimiicgiilii

C2 Denizli: 28, maki agikliklari, 37°44° 767" K, 23°03° 600” D,
619 m, 16.1V.2013, B. Giircan 1353. D. Akdeniz elementi.
Trifolium repens L. var. repens / Ak ti¢giil

C2 Denizli: 26, giiney yamaglar, gayirlik alanlar, 37°44° 260” K,
29°05° 806 D, 540 m, 19.X.2010, B. Giircan 1014.

Trifolium spumosum L. / Kese yonca

C2 Denizli: 26, giiney yamaclar, yol kenar1, 37°44° 251 K, 29°
06° 052” D, 484 m, 20.IV.2011, B. Giircan 1087. Akdeniz
elementi.

Trifolium stellatum L. var. stellatum / Yildizyonca

C2 Denizli: 9, gayirlik alanlar, 37°44° 7677 K, 23°03° 600” D,
619 m, 09.V.2013, B. Giircan 1400.

C2 Denizli: 28, yol kenari, cayirlik alanlar, 37° 44’ 695” K, 29°
02’ 897” D, 608 m, 16.IV.2013, B. Giircan 1337.

Trigonella coerulescens (M.Bieb.) Halacsy subsp. coerulescens /
Hintkokast

C2 Denizli: 26, Kredi Yurtlar Kurumu bahgesi, 37° 44’ 490” K,
29°06° 156” D, 456 m, 20.1V.2011, B. Giircan 1095.

Trigonella capitata Boiss. / Top cemenotu

C2 Denizli: 26, yol kenari, cayirlik alanlar, 37°44° 365” K, 29°
06’ 230” D, 463 m, 20.IV.2011, B. Giircan 1095.

Vicia anatolica Turrill / Yilan figi

C2 Denizli: 26, Rektdrliik nii, maki agikliklari, 37°44° 2537 K,
29906’ 377 D, 485 m, 20.IV.2011, B. Giircan 1092. Iran-Turan
elementi.

Vicia cracca L. subsp. stenophylla Vel. / Mese figi

C2 Denizli: 13, yol kenar1, cayirhik alanlar, 37°44° 695” K, 29°
02 ‘897” D, 608 m, 05.V.2012, B. Giircan 1586.

Vicia faba L. / Bakla

C2 Denizli: 21, tarmm alam, 37°45° 380 K, 29°06° 590” D, 450
m, 20.1V.2014, B. Giircan 1624. Kiiltiir (Gida bitkisi).

Vicia peregrina L. / Kavli

C2 Denizli: 26, giiney yamaglar, maki acikliklari, 37° 44° 2517
K, 29°06 052 D, 484 m, 20.1V.2011, B. Giircan 1091.

Vicia sativa L. subsp. sativa / Fig

C2 Denizli: 26, giiney yamaglar, gayirlik alanlar, 37°44° 251” K,
29°06° 052” D, 484 m, 20.1V.2011, B. Giircan 1091.

Vicia villosa Roth subsp. dasycarpa (Ten.) Cav. / Dag eferegi

C2 Denizli: 28, maki agikliklar1, 37°44” 695” K, 29°02° 897" D,
608 m, 16.1V.2013, B. Giircan 1334.

Vicia villosa Roth, Tent. subsp. eriocarpa (Hausskn.) P.W.Ball. /
Bogala

C2 Denizli: 13, yol kenari, cayirlik alanlar, 37°49° 997> K, 29°
07° 0517 D, 251 m, 08.V.2012, B. Giircan 1585.

Vigna unguiculata (L.) Walp. subsp. unguiculata / Karnikara

C2 Denizli: 21, tarim alan1, 37°45° 380” K, 29°06° 590” D, 450
m, B. Giircan 1482. Kiiltiir (Tarim bitkisi).

Vigna unguiculata (L.) Walp. subsp. sesquipedalis (L.)
Verdcourt. / Bériilce

C2 Denizli: 21, tarim alani, 37°45° 380” K, 29°06° 590” D, 450
m, B. Giircan 1699. Kiiltiir (Tarim bitkisi).

39. FAGACEAE / KAYINGILLER

Castanea sativa Mill. / Kestane

C2 Denizli: 19, park alani, 37°45° 670” K, 28°59° 683” D, 781
m, 24.X1.2012, B. Giircan 1604.

Quercus coccifera L / Kermes megesi

C2 Denizli: 9, cayirlik alanlar, 03.VII.2012, B. Giircan 1287.
Akdeniz elementi.

Quercus infectoria Oliv. subsp. infectoria / Mazi mesesi

C2 Denizli: 9, gayirhik alanlar, 03.11X.2012, B. Giircan 1706.
Avrupa-Sibirya.

Quercus pubescens Willd. subsp. pubescens / Tiiylii mese

C2 Denizli: 9, ¢ayirlik alanlar, 03.11X.2012, B. Giircan 1707.

40. GENTIANACEAE / GENTIYANGILLER

Centaurium erytraeae Rafn. subsp. rumelicum (Velen) Melderis.
/ Kantariye

C2 Denizli: 26, Golbahge cevresi, ¢ayirlik alanlar, 450 m,
03.X.2010, B. Giircan 1010. Akdeniz elementi.
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41. GERANIACEAE / TURNAGAGASIGILLER

Erodium acaule (L.) Becherer & Thell. / Leylekgagasi

C2 Denizli: 11, yerlesim yerlerinin yakini, yol kenari, 364 m,
03.111.2014, B. Giircan 1565. Akdeniz elementi.

Erodium ciconium (L.) L' Her / Kocakariignesi

C2 Denizli: 26, nemli yamaglar, 37°44° 015” K, 29°05° 976 D,
618 m, 20.1V.2012, B. Giircan 1541.

Erodium cicutarium (L.) L' Hér. subsp. cicutarium / Ignelik

C2 Denizli: 25, yol kenart, cayirlik alanlar, 360 m, 05.1.2011, B.
Gircan 1055.

Erodium gruinum (L.) L' Hér. / Kargadidag

C2 Denizli: 26, nemli yamaglar, 37°44> 233" K, 29°06” 486 D,
445 m, 21.1V.2014, B. Giircan 1623. D. Akdeniz elementi.
Geranium dissectum L. / Dilimli iar

C2 Denizli: 21, nemli yamaglar, 37°45° 570” K, 29°08° 213" D,
364 m, 07.V.2012, B. Giircan 1182.

Geranium lucidum L. / Dakkaotu

C2 Denizli: 28, 37°44° 440> K, 29° 03’ 360” D, 599 m, cayirlik
alanlar, 16.1V.2013, B. Giircan 1342.

Geranium macrostylum Boiss. / Turnagagast

C2 Denizli: 26, nemli yamaglar, 37°44° 015" K, 29°05° 976 D,
618 m, 20.1V.2012, B. Giircan 1147. D. Akdeniz elementi.
Geranium purpureum Vill. / Ebedon

C2 Denizli: 26, nemli yamaglar, 37°44° 015” K, 29°05° 976" D,
618 m, 20.1V.2012, B. Giircan 1253.

Geranium rotundifolium L. / Helilok

C2 Denizli: 13, nemli yamaglar, 37°45” 570” K, 29°08” 213" D,
364 m, 27.111.2012, B. Giircan 1584.

42. HYDRANGEACEAE / ORTANCAGILLER

Philadelphus coronarius L. / Filbahri

C2 Denizli: 10, bahge i¢i, kiiltiir alan1, 321 m., B. Giircan 1485.
Kiiltiir (Stis Bitkisi).

43. HYPERICACEAE / KANTARONGILLER

Hypericum aviculariifolium Jaub& Spach / Mideotu

C2 Denizli: 9, gayirlik alanlar, 09.V.2013, B. Giircan 1421.
D.Akdeniz elementi. Endemik.

Hypericum calycinum L. / Koyunkiran

C2 Denizli: 26, Miihendislik Fakiiltesi bahgesi, kiiltiir alam, 618
m, 10.V1.2014, B. Giircan 1636. Kiiltiir (Siis bitkisi).

Hypericum montbretii Spach / Cay kantaronu

C2 Denizli: 3, maki agikliklari, 37°43° 618” K, 29°07° 422 D,
581 m, 05.VL.2011, B. Giircan 1105.

C2 Denizli: 9, ¢ayirlik alanlar, 09.V.2013, B. Giircan 1412.
Hypericum triquetrifolium Turra. / Pirpirotu

C2 Denizli: 9, cayirlik alanlar, 03.VII1.2012, B. Giircan 1293.

44, JUGLANDACEAE / CEVIZGILLER

Juglans regia L. / Ceviz

C2 Denizli: 6, bahge i¢i, 37°43 620” K, 29°09° 835” D, 659 m,
04.V.2013, B. Giircan 1472, Kiiltiir (Gida bitkisi).

45. LAMIACEAE / BALLIBABAGILLER

Ajuga chamaepitys (L.) Schreb. subsp. chia (Schreb) Arcang. /
Acigic

C2 Denizli: 7, yol kenari, ¢ayirlik alanlar, 37°44° 984 K, 29°05°
136” D, 370 m, 05.1.2011, B. Giircan 1057.

Ajuga reptans L. / Meryemsagt

C2 Denizli: 3, bahge ici 37°44° 984” K, 29°05° 136” D, 370 m,
25.1V.2014, B. Giircan 1617. Avrupa-Sibirya Elementi. Kiiltiir
(Siis bitkisi).

Ballota nigra L. subsp. foetida Hayek / Kokar nemnem

C2 Denizli: 17, nemli yamaglar, 37°45> 967" K, 28°59° 686 D,
714 m, 14.X.2012, B. Giircan 1308. Avrupa-Sibirya elementi.
Clinopodium nepeta (L.) Kuntze subsp. glandulosum (Req.)
Govaerts. / Siimiiklii feslegen

C2 Denizli: 26, nemli yamaglar, 37°44> 015” K, 29°05° 976 D,
618 m, 14.X1.2013, B. Giircan 1475. Avrupa-Sibirya elementi.
Lamium amplexicaule L. var. amplexicaule / Baltutan

C2 Denizli: 7, yol kenar1, ¢ayirlik alanlar, 37°44° 984 K, 29°05°
136” D, 370 m, 05.1.2011, B. Giircan 1056.

Lamium moschatum Miller subsp. moschatum / Liinliinotu

C2 Denizli: 13, cayirlik alanlar, 37° 83 566” K, 29°10° 118” D,
421m,15.V.2012, B. Giircan 1579.

Lamium purpureum L. var. purpureum / Ballibaba

C2 Denizli: 5, cayirlik alanlar, 37°49° 961” K, 29° 05° 994” D,
271 m, 24.111.2012, B. Giircan 1135. Avrupa-Sibirya elementi.
Lavandula angustifolia Mill. subsp. angustifolia / Lavanta

C2 Denizli: 17, makilik alan, 37°49° 1217 K, 29° 01’ 333” D,
417 m, 09.1X.2013, B. Giircan 1660.

Melissa officinalis L. subsp. officinalis / Ogulotu

C2 Denizli: 28, yerlesim yerlerinin yakini, bahge i¢i, 600 m,
16.1V.2013, B. Giircan 1659.

Mentha pulegium L. / Yarpuz

C2 Denizli: 28, makilik alan, 37°44° 6177 K, 29° 02’ 762” D,
682 m, 09.V1.2012, B. Giircan 1230.

Micromeria myrtifolia Boiss. & Hoen. / Bogumlu ¢ay

C2 Denizli: 32, makilik alan, 37°45” 489” K, 29° 01’ 220” D,
636 m, 09.V1.2011, B. Giircan 1016.

Ocimum basilicum L. / Feslegen

C2 Denizli: 9, cayirlik alanlar, 03.11X.2012, B. Giircan 1269.
Origanum onites L. / Bilyali kekik

C2 Denizli: 26, cayirlik alanlar, 37°44° 072” K, 29°06° 471” D,
471 m,16.1V.2014, B. Giircan 1608.

Origanum sipyleum L. / Mor mercan

C2 Denizli: 9, ¢ayirhik alanlar, 03.11X.2012, B. Giircan 1275.
Endemik. D.Akdeniz elementi.

Origanum vulgare L. subsp. hirtum (Link.) letsw. / Kara mercan
C2 Denizli: 26, maki acikliklari, 37°44° 015” K, 29°05° 976 D,
618 m, 17.V1.2012, B. Giircan 1142. D.Akdeniz elementi.
Phlomis bourgaei Boiss. / Cobangirasi

C2 Denizli: 9, cayirlik alanlar, 03.VIIL.2012, B. Giircan 1286.
D.Akdeniz elementi.

Phlomis carica Rech.f. / Maki ¢albast

C2 Denizli: 28, makilik alan, 37° 44’ 725” K, 29° 02’ 704” D,
650 m, 09.VI.2012, B. Giircan 1228. Endemik. iran - Turan
elementi.

Prunella laciniata (L.) L. / Bodur feslegen

C2 Denizli: 7, nemli yamaglar, 37° 44’ 884 K, 29° 05’ 662” D,
446 m, 30.V.2011, B. Giircan 1102. Avrupa-Sibirya elementi.
Rosmarinus officinalis L. / Biberiye

C2 Denizli: 26, Fen Edebiyat Fakiiltesi, C-D Bloklar1 arasi,
18.X.2010, B. Giircan 1022. Akdeniz elementi. Kiltir (Sts
bitkisi).

Salvia sclarea L. / Paskulak

C2 Denizli: 7, nemli yamaglar, 37° 44’ 884 K, 29° 05’ 662” D,
446 m, 30.V.2011, B. Giircan 1101.

Salvia verbenaca L. / Elmakekigi

C2 Denizli: 16, cayirlik alan, 37°50° 012” K, 29° 01° 511” D,
362 m, 04.V.2012, B. Giircan 1174. Akdeniz elementi.

Salvia virgata Jacq. / Fatmanotu

C2 Denizli: 9, gayirhik alanlar, 03.11X.2012, B. Giircan 1288.
[ran-Turan elementi.

Salvia viridis L. / Zarif salba

C2 Denizli: 26, yol kenari, gayirlik alanlar, 37°44° 260” K, 29°
05> 806” D, 540 m, 03.V1.2011, B. Giircan 1003. Akdeniz
elementi.

Satureja thymbra L. / Halilibrahim zahteri

C2 Denizli: 28, piknik alam gevresi, makilik alan, 37° 44’ 065”
K, 29° 03’ 078” D, 759 m, 09.V1.2012, B. Giircan 1656. D.
Akdeniz elementi.

Scutellaria brevibracteata Stapf subsp. subvelutina (Rech f.)
Greuter & Burdet / Kadife kaside

C2 Denizli: 28, makilik alan, 37° 44> 725” K, 29° 02’ 704" D,
650 m, 09.V1.2012, B. Giircan 1226. D. Akdeniz elementi.
Scutellaria orientalis L. subsp. pinnatifida J.R.Edm. / Kirbag
Swrimi

C2 Denizli: 16, nemli yamaglar, 37°50° 093 K, 29°01° 290” D,
321 m, 05.1V.2012, B. Giircan 1180.

Stachys cretica L. subsp. smyrnaea Rech.f. / Izmir delicay:

C2 Denizli: 14, gayirlik alanlar, 37°44° 580” K, 29°06° 550” D,
326 m, 16.V.2013, B. Giircan 1576. D. Akdeniz elementi.
Teucrium polium L. subsp. polium / Aciyavsan

C2 Denizli: 9, gayirlik alanlar, 03.V111.2012, B. Giircan 1290.
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Thymbra spicata L. subsp. intricata (P.H. Davis) R.Morales /
Giiveykekigi

C2 Denizli: 6, makilik alan, 37°43” 620” K, 29°09° 835” D, 659
m, 12.V1.2012, B. Giircan 1246. Akdeniz elementi.

Thymus longicaulis C. Persl subsp. chaubardii (Rchb.f.) Jalas /
Dag kekigi

C2 Denizli: 28, makilik alan, 37° 44> 617" K, 29° 02* 762” D,
682 m, 05.V.2012, B. Giircan 1165. Akdeniz elementi.

Vitex agnus-castus L. / Hayut

C2 Denizli: 16, gayirlik alanlar, 37°49° 1217 K, 29°01° 333" D,
471 m, 14.X.2012, B. Giircan 1309. Akdeniz elementi.

Ziziphora tenuior L. / Fareotu

C2 Denizli: 9, ¢ayirlik alanlar, 09.V.2013, B. Giircan 1410. fran-
Turan elementi.

46. LAURACEAE / DEFNEGILLER

Laurus nobilis L. / Defne

C2 Denizli: 7, bahge ici, kiiltlir alani, 29.111.2013, B. Giircan
1368. Akdeniz elementi.

47. LINACEAE / KETENGILLER

Linum bienne Mill. / Deli keten

C2 Denizli: 3, yerlesim alanlarinin yakini, bahge i¢i, 31.111.2014,
B. Giircan 1564.

Linum catharticum L. / Arsiz keten

C2 Denizli: 3, yerlesim alanlar1 ¢evresi, bahge i¢i, 31.111.2014, B.
Gircan 1607.

48. LYTHRACEAE / AKLAROTUGILLER

Punica granatum L. / Nar

C2 Denizli: 7, yerlesim yerlerinin yakini, bahge i¢i, 37°44° 884"
K, 299 05° 662” D, 446 m, 30.V.2011, B. Giircan 1379. Kiiltiir
(Gida bitkisi).

49. MAGNOLIACEAE / MANOLYAGILLER

Magnolia grandiflora L. / Manolya

C2 Denizli: 18, kiiltiir alan1, 37°45° 4277 K, 29°05° 509” D, 442
m, 28.X1.2010, B. Giircan 1513.

50. MALVACEAE / EBEGUMECIGILLER

Abelmoschus esculentus (L.) Moench. / Bamya

C2 Denizli: 14, tarla ici, 37°45° 470” K, 29°06° 450” D, 417 m,
20. V1.2013, B. Giircan 1606. Kiiltiir (Tarim bitkisi).

Alcea biennis Winterl. / Fatmaanagiilii

C2 Denizli: 26, yol kenari, ¢ayirlik alanlar, 37°44° 260” K, 29°
05’ 806 D, 540 m, 03.X.2010, B. Giircan 1006.

Althaea cannabina L. / Kenevir hatmi

C2 Denizli: 9, ¢ayirlik yamaglar, 03.VII1.2012, B. Giircan 1284.
Gossypium hirsutum L. / Kaba pamuk

C2 Denizli: 36, tarim alani, 37°45” 320” K, 29°06° 550” D, 340
m, 02.V1.2013, B. Giircan 1638. Kiiltiir (Tarim bitkisi).

Lavatera punctata All. / Saracak

C2 Denizli: 26, yol kenari, ¢ayirlik alanlar, 37°44° 260” K, 29°
05’ 806” D, 540 m, 21.VII1.2013, B. Giircan 1637.

Malva nicaeensis All. / Iimikotu

C2 Denizli: 13, cayirlik alanlar, 37°49° 997” K, 29°07° 052” D,
251 m 02.V.2013, B. Giircan 1575.

Malva parviflora L. / Miilkek

C2 Denizli: 13, gayirlik alanlar, 37°49° 904” K, 29°07° 005 D,
240 m 20.1V.2013, B. Giircan 1639.

Malva sylvestris L. / Ebegiimeci

C2 Denizli: 26, yol kenar1, ¢ayirlik alanlar, 37°44° 260” K, 29°
05’ 806” D, 540 m, 03.X.2010, B. Giircan 1040.

Tilia tomentosa Moench. / Giimiisi thlamur

C2 Denizli: 3, yol kenart, 37°43° 618 K, 29°07° 422 D, 581 m,
05.VII1.2012, B. Giircan 1377. Avrupa-Sibirya elementi. Kiiltiir
(Siis bitkisi).

51. MELIACEAE / TESBIHAGACIGILLER

Melia azedarach L. / Tesbih agact

C2 Denizli: 24, Asmali evler mahallesi, yerlesim yerleri yani, yol
kenari, 37°44° 884” K, 29°05° 662” D, 446 m, 01.VIL.2013, B.
Giircan 1378. Kiiltiir (Siis bitkisi).

52. MORACEAE / DUTGILLER

Ficus carica L. subsp carica / Incir
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C2 Denizli: 18, kiiltiir alan1, 37°45” 427” K, 29°05° 509 D, 442
m, 28.X1.2010, B. Giircan 1450. Kiiltiir (Gida bitkisi). Akdeniz
elementi.

Morus alba L. / Ak dut

C2 Denizli: 18, 37° 45’ 4277 K, 29° 05’ 509” D, 442 m,
28.X1.2010, B. Giircan 1451. Kiiltiir (Gida bitkisi).

Morus nigra L. / Kara dut

C2 Denizli: 24, yerlesim yerleri civari, bahge i¢i, 28.V.2013, B.
Giircan 1700. Kiiltiir (Gida bitkisi).

Morus rubra L. / Mor dut

C2 Denizli: 30, yerlesim yerleri civari, bahge i¢i, 30.V.2013, B.
Giircan 1704. Kiiltiir (Gida bitkisi).

53. MYRTACEAE / MERSINGILLER

Eucalyptus camaldulensis Dehnh. subsp. camaldulensis / Sitma
agact

C2 Denizli: 18, 37° 45> 427 K, 29° 05’ 509” D, 442 m,
28.X1.2010, B. Giircan 1446. Kiiltiir (Siis Bitkisi).

Myrtus communis L. subsp. communis / Mersin

C2 Denizli: 18, 37° 45’ 4277 K, 29° 05’ 509” D, 442 m,
28.X1.2010, B. Giircan 1703. Kiiltir (Sts Bitkisi). Akdeniz
elementi.

54. NITRARIACEAE / UZERLIKGILLER

Peganum harmala L. / Uzerlik

C2 Denizli: 16, cayirlik alan, 37°50° 012” K, 29°01° 511" D,
362 m, 04.V1.2012, B. Giircan 1177.

55. NYCTAGINACEAE / BEGONVILLER

Bougainvillea glabra Choisy. / Gelin duvag:

C2 Denizli: 10, Meseret sokak, bahge duvarlari, 22.V.2013, B.
Gircan 1478. Kiiltiir (Sis bitkisi).

Mirabiilis jalapa L. / Aksamsefast

C2 Denizli: 24, yerlesim yerleri civari, bahge ici, B. Giircan
1611. Kiiltiir (Siis bitkisi).

56. NYMPHAEACEAE / NILUFERGILLER

Nymphaea alba L. / Niliifer

C2 Denizli: 18, gdlet ici, 37°45* 4277 K, 29°05° 509” D, 442 m,
20.IV.2012, B. Giircan 1374.

57. OLEACEAE / ZEYTINGILLER

Fraxinus americana L. / Amerikan disbudagi

C2 Denizli: 26, Egitim Fakiiltesi civari, bahge ici, 37° 44’ 253”
K, 29°05° 926” D, 526 m, 15.X1.2012, B. Giircan 1052. Kiiltiir
(Siis bitkisi).

Jasminum fruticans L. / Boruk

C2 Denizli: 21, nemli yamaglar, 37°45° 570” K, 29°08° 213” D,
364 m, 07.V.2012, B. Giircan 1210. Akdeniz elementi.

C2 Denizli: 28, yol kenar1, nemli yamaglar, 37°44° 767 K, 23°
03’ 600” D, 619 m, 16.1V.2013, B. Giircan 1348. Akdeniz
elementi.

Jasminum officinale L. / Yasemin

C2 Denizli: 18, kiiltiir alani, 37°45” 427 K, 29°05” 509 D, 442
m, 25.V1.2013, B. Giircan 1641. Kiiltiir (Siis bitkisi).

Ligustrum japonicum Thunb / Liigiistriim

C2 Denizli: 18, kiiltiir alan1, 37°45” 427” K, 29°05° 509 D, 442
m, 25.V1.2013, B. Giircan 1705. Kiiltiir (Siis bitkisi).

Olea europaea L. subsp. europaea / Zeytin

C2 Denizli: 24, yerlesim yerlerinin yakini, yol kenarlari,
15.X1.2012, B. Giircan 1306, Kiiltir (Gida bitkisi). Akdeniz
elementi.

Phillyrea latifolia L. / Ak¢akesme

C2 Denizli: 26, yol kenari, makilik alanlar, 37° 44> 253” K, 29°
05* 926” D, 526 m, 19.V.2013, B. Giircan 1640. Akdeniz
elementi.

58. OROBANCHACEAE / CANAVAROTUGILLER
Orobanche minor Sm. / Géveotu

C2 Denizli: 14, yol kenari, gayirlik alanlar, 37° 44> 182” K, 29°
09’ 763" D, 446 m, 08.V.2012, B. Giircan 1186.

Orobanche nana Noé ex Reut. / Veremotu

C2 Denizli: 26, Iktisadi ve Idari Bilimler Fakiiltesi karsis,
cayirhik alanlar, 37° 44> 222” K, 29° 06> 4917 D, 447 m,
21.1V.2014, B. Giircan 1622.

Parentucellia latifolia (L.) Caruel subsp. latifolia / Ugdilotu
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C2 Denizli: 28, maki agikliklari, nemli yamaglar, 37°44° 621" K,
29°02° 766” D, 673 m, 14.1V.2013, B. Giircan 1336. Akdeniz
elementi.

59. OXALIDACEAE / EKSIYONCAGILLER

Oxalis corniculata L. / Sart eksiyonca

C2 Denizli: 3, yerlesim alanlariin yakini, bahge igi, 430 m,
03.V1.2012, B. Glircan 1223.

60. PAPAVERACEAE / HASHASGILLER

Chelidonium majus L. / Kirlangigotu

C2 Denizli: 28, Platanus orientalis alt1, 37°44° 695” K, 29°02’
897” D, 608 m, 16.1V.2013, B. Giircan 1356. Avrupa-Sibirya
elementi.

Fumaria densiflora DC. / Ergendosegi

C2 Denizli: 26, giiney yamaglar, gayirlik alanlar, 37°44° 490” K,
29°06° 156” D, 456 m, 23.11.2011, B. Giircan 1080.

Fumaria parviflora Lam. / Tarla sahteresi

C2 Denizli: 26, ana giris kapisi civari, gayirlik alanlar, 37° 44°
557K, 29°06° 314 D, 450 m, 23.11.2011, B. Giircan 1076.
Glaucium corniculatum (L.) Rudolph var. corniculatum /
Comlekgatlatan

C2 Denizli: 26, giiney yamaglar, gayirlik alanlar, 37°44° 490” K,
29°06° 156 D, 456 m, 24.V.2012, B. Giircan 1526.

Glaucium leiocarpum Boiss. / Gavurhashast

C2 Denizli: 27, ¢ayirlik alanlar, 37°48° 200” K, 29° 11° 560" D,
353 m, 16.V.2014, B. Giircan 1647.

Hypecoum procumbens L. subsp. procumbens / Yavruagz:

C2 Denizli: 5, nemli yamaglar, 08.V.2012, B. Giircan 1189.
Akdeniz elementi.

Papaver argemone L. subsp. argemone / Kum hagshasi

C2 Denizli: 26, gayirlik alanlar, 37°44° 557 K, 29°06° 314” D,
450m, 20.1V.2011, B. Giircan 1527.

Papaver dubium L. subsp. dubium / Kopekyag:

C2 Denizli: 28, yol kenari, ¢ayirhik alanlar, 37°44° 695” K, 29°
02’ 897” D, 608 m, 05.V.2012, B. Giircan 1171.

Papaver gracile Aucher ex Boiss. / Zemperlik

C2 Denizli: 28, yol kenari, ¢ayirlik alanlar, 37°44” 725” K, 29°
02> 704" D, 650 m, 05.V.2012, B. Giircan 1642. Akdeniz
elementi.

Papaver rhoeas L. / Gelincik

C2 Denizli: 5, nemli yamaglar, 08.V.2012, B. Giircan 1191.
Papaver somniferum L. var. somniferum / Afyongicegi

C2 Denizli: 16, gayirlik alan, 37° 50’ 012” K, 29° 01’ 511” D,
362 m, 04.V.2012, B. Giircan 1179

Romeria hybrida (L.) DC. subsp. hybrida / Pupitotu

C2 Denizli: 26, gayirlik alanlar, 37°44° 490” K, 29°06° 156 D,
456 m, 20.1V.2011, B. Giircan 1097.

61. PLANTAGINACEAE / SINIROTUGILLER

Antirrhinum majus L. subsp. majus / Aslanagzi

C2 Denizli: 18, 37° 45’ 4277 K, 29° 05’ 509” D, 442 m,
28.X1.2010, B. Giircan 1454. Kiiltiir (Siis bitkisi).

Globularia trichosantha Fisch & C.A.Mey subsp. trichosantha /
Koése yayilimi

C2 Denizli: 28, nemli yamaglar, 37°44° 235” K, 29°02° 331" D,
653 m, 27.V.2012, B. Giircan 1224. iran-Turan elementi.

Linaria pelisseriana (L.) Mill. / Mor nevruzotu

C2 Denizli: 28, nemli yamaglar, 37°44> 621” K, 29°02° 766 D,
673 m, 05.V.2012, B. Giircan 1166. Akdeniz elementi.

Plantago bellardii All. / Babadesen

C2 Denizli: 26, nemli yamaglar, 37°44” 388 K, 29°06° 102" D,
504 m, 22.V1.2010, B. Giircan 1008. D. Akdeniz elementi.
Plantago lanceolata L. / Damariica

C2 Denizli: 21, nemli yamaglar, 37°45” 570” K, 29°08” 213" D,
364 m, 07.V.2012, B. Giircan 1209.

Plantago major L. subsp. intermedia (Gilib.) Lange. /
Yedidamarotu

C2 Denizli: 26, cayirlik alanlar, 37°44° 490” K, 29°06° 156” D,
456 m, 22.V1.2010, B. Giircan 1613.

Plantago scabra Moench. / Sinirsek

C2 Denizli: 28, nemli yamaglar, 37°44> 621> K, 29°02° 766 D,
673 m, 05.V.2012, B. Giircan 1643.

Veronica anagallis-aquatica L. / Sugedemesi

C2 Denizli: 14, gol kenart ve su birikintilerinin igi, 37°45° 580”
K, 29°06> 200” D, 420 m, 20.1V.2014, B. Giircan 1618.
Veronica chamaedrys L. / Cancan

C2 Denizli: 15, nemli yamaglar, 37°45° 259” K, 29°01° 966” D,
623 m, 14.1V.2013, B. Giircan 1331. Avrupa-Sibirya elementi.
Veronica cymbalaria Bodard. / Veniis¢icegi

C2 Denizli: 28, nemli yamaglar, 37°44° 621 K, 29°02° 766 D,
673 m, 16.1V.2013, B. Giircan 1355. Akdeniz elementi.

Veronica jacquinii Baumg. / Cali mavigi

C2 Denizli: 26, nemli yamaglar, 37°44° 015” K, 29°05° 976” D,
618 m, 20.1V.2012, B. Giircan 1151. Avrupa-Sibirya elementi.
62. PLATANACEAE / CINARGILLER

Platanus orientalis L. / Cinar

C2 Denizli: 18, 37° 45> 427 K, 29° 05’ 509” D, 442 m,
28.X1.2010, B. Giircan 1026. Kiiltiir (Siis bitkisi).

63. PLUMBAGINACEAE / KARDIKENGILLER

Plumbago europaea L. / Karakina

C2 Denizli: 9, gayirhik alanlar, 03.11X.2012, B. Giircan 1273.
Avrupa-Sibirya elementi.

64. POLYGALACEAE / SUTOTOGILLER

Polygala anatolica Boiss. & Heldr. / Yilanyoncas:

C2 Denizli: 16, ¢ayirlik alanlar, 37°50° 093” K, 29°01° 290” D,
321 m, 05.1V.2012, B. Giircan 1644.

Polygala papilionacea Boiss. / Mor siitotu

C2 Denizli: 9, cayirlik alanlar, 03.VIII.2012, B. Giircan 1279.
fran-Turan elementi.

65. POLYGONACEAE / MADIMAKGILLER

Polygonum arenastrum Boreau. / Bezmeceotu

C2 Denizli: 26, giiney yamaglar, gayirlik alanlar, 37°44° 251 K,
29°06° 052 D, 484 m, 24.X11.2010, B. Giircan 1036.

Polygonum aviculare L. / Koyotu

C2 Denizli: 28, gayirlik alanlar, 37°44° 767" K, 23°03” 600” D,
619 m, 08.1.2011, B. Giircan 1062.

Polygonum patulum Bieb. subsp. patulum / Atmercimelegi

C2 Denizli: 26, giiney yamaglar, ¢ayirlik alanlar, 37°44° 015" K,
29°05° 976 D, 600 m, 14.X1.2013, B. Giircan 1435.

Rumex acetosella L. / Kuzukulag:

C2 Denizli: 28, yol kenari, cayirlik alanlar, 37°44° 695> K, 29°
02’ 897” D, 608 m, 12.1V.2013, B. Giircan 1563.

Rumex cristatus DC. / Lapusa

C2 Denizli: 26, giiney yamaglar, 37°44° 015” K, 29°05” 976 D,
600 m, 23.VI1.2013, B. Giircan 1646.

Rumex tuberosus L. subsp. tuberosus / Kuzukikirdagi

C2 Denizli: 15, nemli yamaglar, 37°47° 598 K, 28°57° 074" D,
833 m, 05.1V.2013, B. Giircan 1324.

66. PORTULACACEAE / SEMIZOTUGILLER

Portulaca oleracea L. / Semizotu

C2 Denizli: 9, yol kenar1, 21.VII1.2012, B. Giircan 1376.

67. PRIMULACEAE / CUHACICEGIGILLER

Anagallis arvensis L. var. arvensis / Farekulag:

C2 Denizli: 13, cayirlik alanlar, 37° 83’ 855” K, 29°11° 668” D,
421m, 02.V.2013, B. Giircan 1470.

Anagallis arvensis L. var. caerulea (L.) Gouan / Farekulag

C2 Denizli: 26, gayirlik alanlar, 37°44° 2337 K, 29°06° 486 D,
445 m, 25.1V.2013, B. Giircan 1653.

Anagallis foemina Mill. / Bagirsakotu

C2 Denizli: 13, cayirlik alanlar, 37°49° 981” K, 29°07° 094” D,
242 m, 26.1V.2013, B. Giircan 1645. Akdeniz elementi.
Cyclamen alpinum Dammann ex Spreng. / Domuz elmasi

C2 Denizli: 24, Yunus Emre mahallesi, bahge ici, 480 m., B.
Giircan 1471. D. Akdeniz elementi.

Primula acaulis (L.) L. subsp. acaulis / Cuhagigegi

C2 Denizli: 15, nemli yamaglar, 37°45° 259” K, 29°01° 950” D,
623 m, 04.1V.2012, B. Glircan 1188.

68. RANUNCULACEAE / DUGUNCICEGIGILLER

Adonis aestivalis L. subsp. aestivalis / Kandamlast

C2 Denizli: 5, yol kenari, ¢ayirlik alanlar, 37°82° 951 K, 29°06°
184” D, 532 m,08.V.2012, B. Giircan 1190.

Adonis annua L. / (Kanavciotu)
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C2 Denizli: 13, yol kenari, ¢ayirlik alanlar, 37° 83’ 566 K, 29°
10> 118” D, 421m,27.111.2012, B. Giircan 1583. Akdeniz
elementi.

Anemone coronaria L. / Manisalalesi

C2 Denizli: 26, cayirlik alanlar, 37°44° 365” K, 29°06° 230” D,
463 m, 23.11.2011, B. Giircan 1072. Akdeniz elementi.

Consolida orientalis (J.Gay) Schrodinger. / Mor ¢icek

C2 Denizli: 9, cayirlik alanlar, 03.VII1.2012, B. Giircan 1012.
Delphinium peregrinum L. / Tel hezaren

C2 Denizli: 9, cayirlik alanlar, 03.VII.2012, B. Giircan 1283.
Akdeniz elementi.

Nigella arvensis L. var. glauca Boiss. / Tarla ¢orekotu

C2 Denizli: 25, yol kenar1, 37°44” 365” K, 29°06” 230” D, 463
m, 23.11.2011, B. Giircan 1628.

Ranunculus argyreus Boiss. / Citemik

C2 Denizli: 16, gayirlik alanlar, 37950’ 093” K, 29°01° 290 D,
321 m, 05.1V.2012, B. Giircan 1207.

Ranunculus arvensis L. / Mustafagigegi

C2 Denizli: 15, cayirlik alanlar, 37°47° 494” K, 28°57° 066” D,
861 m, 22.1V.2012, B. Giircan 1156.

Ranunculus damascenus Boiss.&Gaill. / Sam diigiingicegi

C2 Denizli: 28, yol kenari, ¢ayirlik alanlar, 37° 44’ 695 K, 29°
02’ 897” D, 608 m, 16.IV.2013, B. Giircan 1356. Iran-Turan
elementi.

Ranunculus ficaria L. subsp. ficariiformis Rouy & Foucaud. /
Arpaciksalebi

C2 Denizli: 35, Salih Abalioglu ormanligi, P. brutia alti,
20.111.2012, B. Giircan 1126.

Ranunculus isthmicus Boiss. subsp. tenuifolius (Steven)
P.H.Davis / Ince kistebekotu

C2 Denizli: 31, cayirlik alanlar, 37° 80> 956” K, 29°04° 818” D,
560 m,23.111.2012, B. Giircan 1131. Akdeniz elementi. Endemik.
69. RESEDACEAE / GERDANGILLER

Reseda lutea L. var lutea / Muhabbet ¢i¢egi

C2 Denizli: 21, nemli yamaglar, 37°45” 570” K, 29°08” 213" D,
364 m, 07.V.2012, B. Giircan 1185.

70. RHAMNACEAE / CEHRIGILLER

Paliurus spina-christi Miller / Karagali

C2 Denizli: 3, nemli yamaglar, 37°45° 837" K, 29° 00° 481> D,
682 m, 05.VIL.2011, B. Giircan 1104.

71. ROSACEAE / GULGILLER

Amygdalus communis L. / Badem

C2 Denizli: 6, yerlesim alanlar1 ¢evresi, bahge i¢i, 22.V1.2012, B.
Giircan 1465. Kiiltiir (Gida Bitkisi).

Armeniaca vulgaris Lam / Kayisi

C2 Denizli: 32, yerlesim alanlart ¢evresi, bahge i¢i, 08.1V.2012,
B. Giircan 1463. Kiiltiir (Gida Bitkisi).

Cerasus avium (L.) Moench. / Kiraz

C2 Denizli: 32, yerlesim alanlari ¢evresi, bahge ici, 08.1V.2012,
B. Giircan 1461. Kiiltiir (Gida Bitkisi).

Cerasus vulgaris Miller / Visne

C2 Denizli: 32, yerlesim alanlart ¢evresi, bahge i¢i, 08.1V.2012,
B. Giircan 1462. Kiiltiir (Gida Bitkisi).

Crataegus monogyna Jacg. var. monogyna / Yemisen

C2 Denizli: 28, yol kenari, ¢ayirhik alanlar, 37° 44’ 695” K, 29°
02’ 897” D, 608 m, 16.1V.2013, B. Giircan 1339.

Cydonia oblonga Mill. / Ayva

C2 Denizli: 23, yerlesim alanlari ¢evresi, bahge ici, 08.1V.2012,
B. Giircan 1218. Kiiltiir (Gida bitkisi).

Eriobotrya japonica (Trunb.) Lindl. / Yenidiinya

C2 Denizli: 29, yerlesim alanlar1 gevresi, bahge i¢i, 22.V.2012,
B. Giircan 1466. Kiiltiir (Gida Bitkisi).

Laurocerasus officinalis M.Roem / Karayemis

C2 Denizli: 3, gayirlik alanlar, 37°45° 837” K, 29°00° 481” D,
682 m, 05.VI.2011, B. Giircan 1515.

Malus pumila Mill. / EIma

C2 Denizli: 15, yerlesim alanlart ¢evresi, bahge i¢i, 04.V1.2012,
B. Giircan 1467. Kiiltiir (Gida Bitkisi).

Persica vulgaris Miller / Seftali

C2 Denizli: 15, yerlesim alanlar1 gevresi, bahge i¢i, 04.V1.2012,
B. Giircan 1464, Iran-Turan elementi. Kiiltiir (Gida Bitkisi).
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Potentilla recta L. / Su parmakotu

C2 Denizli: 3, ¢ayirhik alan, 37°45° 8377 K, 29°00° 481" D, 682
m, 12.V.2014, B. Giircan 1627.

Prunus x domestica L. / Erik

C2 Denizli: 24, yerlesim alanlar ¢evresi, bahge i¢i, 27.1V.2012,
B. Giircan 1461. Kiiltir (Gida Bitkisi).

Prunus divaricata Ledeb. var. pissardi Koch / Yunus erigi

C2 Denizli: 25, yerlesim alanlar1 ¢evresi, bahge ici, 04.V.2013,
B. Giircan 1514. Kiiltiir (Gida Bitkisi).

Pyracantha coccinea M.Roem. / Atesdikeni

C2 Denizli: 28, yol kenari, ¢ayirlik alanlar, 37° 44’ 695” K, 29°
02’ 897” D, 608 m, 16.IV.2013, B. Giircan 1352. Avrupa -
Sibirya elementi.

Pyrus elaeagnifolia Pall. subsp. elaeagnifolia / Ahlat

C2 Denizli: 21, yerlesim alanlar1 ¢evresi, bahge i¢i, 09.1V.2012,
B. Giircan 1468, Kiiltiir (Gida Bitkisi).

Rosa canina L. / Kusburnu

C2 Denizli: 28, yol kenari, ¢ayirlik alanlar, 37° 44’ 695” K, 29°
02’ 897” D, 608 m, 05.V.2012, B. Giircan 1169.

Rubus sanctus Schreb. / Bogiirtlen

C2 Denizli: 32, bahge igi, 37°45” 830" K, 29°00° 570” D, 695 m,
05.V1.2011, B. Giircan 1113. Kiiltiir (Gida bitkisi).
Sarcopoterium spinosum (L.) Spach. / Abdestbozan

C2 Denizli: 12, maki agikliklari, 22.V.2012, B. Giircan 1484.
D.Akdeniz elementi.

Spiraea vanhouttei (Briot) Carriere / Ispirya

C2 Denizli: 6, yerlesim alanlar1 ¢evresi, bahge i¢i, 04.V.2013, B.
Giliircan 1516. Kiiltiir (Siis bitkisi).

72. RUBIACEAE / KOKBOYAGILLER

Asperula arvensis L. / Tarla belumotu

C2 Denizli: 9, cayirlik alanlar, 09.V.2013, B. Giircan 1414.
Galium aparine L. / Cobansiizgeci

C2 Denizli: 25, cayirlik alan, 37°45° 250" K, 29° 05° 170” D,
425 m, 26.111.2014, B. Giircan 1571.

Galium debile Desv. / Bataklik iplik¢igi

C2 Denizli: 15, makilik acikliklar1, 37°47° 5617 K, 28°57° 048”
D, 845 m, 05.V1.2013, B. Giircan 1690. Akdeniz elementi.
Galium graecum L. subsp. graecum / Mor iplikg¢ik

C2 Denizli: 26, Rektorliik binas1 gevresi, makilik acikliklari, 37°
44° 365" K, 29°06° 230” D, 463 m, 27.V.2013, B. Giircan 1691.
D. Akdeniz elementi.

Galium heldreichii Halacsy / Kaba yogurotu

C2 Denizli: 3, makilik alan, 37°45° 8377 K, 29°00° 481" D, 682
m, 05.V1.2011, B. Giircan 1103. D.Akdeniz elementi.

Galium incanum Sm. subsp. elatius (Boiss.) Ehrend. / Giir
iplikgik

C2 Denizli: 20, Olea europaea agikliklari, 37°48° 178” K, 29°
10’ 273” D, 282 m, 26.IV.2013, B.Giircan 1692. iran-Turan
elementi.

Galium incanum Sm. subsp. incanum / Kiilah iplikgigi

C2 Denizli: 3, makilik alan, 37°45> 8377 K, 29°00° 481" D, 682
m, 05.V1.2011, B. Giircan 1693. D.Akdeniz elementi.

Galium verum L. subsp. verum / Boyalik

C2 Denizli: 3, makilik alan, 37°43° 618” K, 29°07° 422” D, 581
m, 05.V1.2011, B. Giircan 1626. Avrupa-Sibirya elementi.

Rubia tenuifolia d’ Urv subsp. tenuifolia / Kizilboya

C2 Denizli: 6, makilik alan, 37°43’ 620” K, 29°09° 835” D, 659
m, 04.V.2013, B. Giircan 1387. D. Akdeniz elementi.

Sherardia arvensis L. / Gékorenotu

C2 Denizli: 26, gayirlik alanlar, 30 m, 15.111.2014, B. Giircan
1567. Akdeniz elementi.

73. RUTACEAE / TURUNCGILLER

Citrus aurantium L. / Turung

C2 Denizli: 24, bahge igi, 480m, 27.111.2013, B. Giircan 1479.
Kiiltiir (Siis bitkisi).

Citrus limon (L.) Burm/ Limon

C2 Denizli: 33, bahge i¢i 512 m, 12.1X.2013, B. Giircan 1649.
Kiiltiir (Gida bitkisi).

Citrus reticulata Blanco / Mandalina

C2 Denizli: 35, bahge i¢i, 617 m, 17.111.2013, B. Giircan 1664.
Kiiltiir (G1da bitkisi).
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Citrus sinensis (L.) Osbeck / Portakal

C2 Denizli: 35, bahge i¢i, 617 m, 17.111.2013, B. Giircan 1665.
Kiiltiir (Gida bitkisi).

74. SALICACEAE / SOGUTGILLER

Populus alba L. var alba / Akkavak

C2 Denizli: 18, 37° 45’ 4277 K, 29° 05’ 509” D, 442 m,
28.X1.2010, B. Giircan 1027. Kiiltiir (Siis bitkisi). Avrupa -
Sibirya elementi.

Salix babylonica L. / Salkim sogiit

C2 Denizli: 18, 37° 45° 427”7 K, 29° 05’ 509” D, 442 m,
28.X1.2010, B. Giircan 1517. Kiiltiir (Siis bitkisi).

75. SANTALACEAE / GUVELEKGILLER

Osyris alba L. / Morcak

C2 Denizli: 14, cayirlik alanlar, 37°45 320” K, 29°06° 550” D,
420 m, 20.1V.2014, B. Giircan 1619. Akdeniz elementi.

Viscum album L. subsp. album / Okse otu

C2 Denizli: 31, Pinus brutia iizeri, 37°80’ 146” K, 29°04° 963”
D, 632 m, 23.111.2012, B. Giircan 1192.

76. SAPINDACEAE / AKCAAGACGILLER

Acer negundo L. / Isfedan

C2 Denizli: 18, kiiltiir alan1, 37°45° 427 K, 29°05° 509” D, 442
m, 25.1V.2013, B. Giircan 1676, Kiiltiir (Siis bitkisi)

Acer platanoides L. / Cinar ak¢aagact

C2 Denizli: 18, kiiltiir alan1, 37945 4277 K, 29°05° 509” D, 442
m, 25.1V.2013, B. Giircan 1677. Avrupa-Sibirya elementi. Kiiltiir
(Siis bitkisi).

Aesculus hippocastanum L. / Atkestanesi

C2 Denizli: 26, Tip Fakiiltesi, bahge i¢i, 37° 73’ 341” K, 29° 10’
095” D, 532 m,18.1V.2014, B. Giircan 1616. Kiiltiir (Siis bitkisi).
77. SCROPHULARIACEAE / SIRACAOTUGILLER
Buddleja davidii Franch. / Kelebek ¢alist

C2 Denizli: 18, 37° 45° 427 K, 29° 05’ 509” D, 442 m,
28.X1.2010, B. Giircan 1518. Kiiltiir (Siis bitkisi).

Scrophularia libanotica Boiss var. mesogitana (Boiss) R.R.Mill.
/ Denekutnu

C2 Denizli: 28, nemli yamaglar, 37°44” 6217 K, 29°02’ 766 D,
673 m, 16.1V.2013, B. Giircan 1335._Endemik. D. Akdeniz
elementi.

Verbascum cariense Hub.-Mor. / Tavas sigirkuyrugu

C2 Denizli 28, nemli yamaglar, 3744’ 621 K, 29°02° 766 D,
673 m, 09.VL.2012, B. Giircan 1229. D. Akdeniz elementi.
Endemik.

Verbascum flavidum (Boiss.) Freyn & Bornm. / Altuni
sigirkulag

C2 Denizli: 32, makilik alanlar, 37°45° 498” K, 29°01° 256 D,
627 m, 25.1V.2014, B. Giircan 1629. Avrupa-Sibirya elementi.
Verbascum glomeratum Boiss. / Sigirkulag

C2 Denizli: 26, ¢ayirlik alanlar, 37°73” 899 K, 29°09* 40” D,
460 m, 07.X1.2012, B. Giircan 1317. Iran-Turan elementi.
Verbascum mucronatum Lam. / Sapala

C2 Denizli: 26, ¢ayirlik alanlar, 07.X1.2012, B. Giircan 1316. D.
Akdeniz elementi.

Verbascum pycnostachyum Boiss. & Heldr. [/ Egirdir
sigirkuyrugu

C2 Denizli: 9, gayirlik alanlar, 03.VIII.2012, B. Giircan 1277.
Akdeniz elementi.

Verbascum renzii Hub.- Mor. / Fethiye sigrkuyrugu

C2 Denizli: 26, gayirlik alanlar, 37°73° 899” K, 29° 09° 40” D,
460 m, 07.X1.2012, B. Giircan 1569. D. Akdeniz elementi.
Endemik.

Verbascum sinuatum L. subsp. sinuatum var. sinuatum /
Bodanotu

C2 Denizli: 13, yol kenar1, ¢ayirhik alanlar, 37° 83’ 855” K, 29°
11° 668” D, 421m, 20.IX.2012, B. Giircan 1301. Akdeniz
elementi.

Verbascum splendidum Boiss. / Rana sigirkuyrugu

C2 Denizli: 4, cayirlik alanlar, 37°46° 346” K, 29°01° 714” D,
538 m, 14.X.2012, B. Giircan 1311. D. Akdeniz elementi.

78. SIMAROUBACEAE / KOKARAGACIGILLER
Ailanthus altissima (Miller) Swingle / Kokaragact

C2 Denizli: 18, 37° 45’ 4277 K, 29° 05’ 509" D, 442 m,
28.X1.2010, B. Giircan 1456. Kiiltiir (Sts Bitkisi).

79. SOLANACEAE / PATLICANGILLER

Capsicum annuum L. / Biber

C2 Denizli: 3, bahge i¢i, 650 m, 07.V.2013, B. Giircan 1493.
Kiiltiir (Gida bitkisi).

Datura stramonium L. / Boru cigegi

C2 Denizli: 26, gayirlik alanlar, 37°44° 490” K, 29°06° 156 D,
456 m, 16.1V.2012, B. Giircan 1116.

Hyoscyamus niger L. / Siyah banotu

C2 Denizli: 26, giiney yamaglar, gayirlik alanlar, 37°43” 990” K,
29°05°933” D, 665 m, 16.1V.2012, B. Giircan 1155.

Lycium europaeum L. / Sincan dikeni

C2 Denizli: 16, cayirlik alanlar, 37°49° 1217 K, 29°01° 333” D,
471 m, 24.1V.2013, B. Giircan 1399. Akdeniz elementi.
Lycopersicon esculentum Mill. / Domates

C2 Denizli: 3, bahge i¢i, 421 m, 21.1V.2013, B. Giircan 1494.
Kiiltiir (Gida bitkisi).

Nicotiana tabacum L. / Tiitiin

C2 Denizli: 12, tarim alani, 345 m, 12.VIL.2012, B. Giircan 1495.
Kiiltiir (Tarim bitkisi).

Solanum americanum Mill. / Itiiziimii

C2 Denizli: 26, Ana Yemekhane ¢evresi, kiiltiir alanlarinin yani,
450m, B. Giircan 1430.

Solanum dulcamara L. / Sofur

C2 Denizli: 28, piknik alani gevresi, ¢ayirlik alanlar, 37044’ 725”
K, 29°02’ 704” D, 650 m, 09.V.2012, B. Giircan 1496. Avrupa-
Sibirya elementi.

Solanum melongena L. / Patlican

C2 Denizli: 36, kiiltiir alan1, 37°45” 310” K, 29°07° 800” D, 548
m, 25.V.2012, B. Giircan 1497. Kiiltiir (Gida bitkisi).

Solanum tuberosum L. / Patates

C2 Denizli: 36, kiiltiir alan1, 37°45° 310” K, 29°07° 800 D, 548
m, 25.V.2012, B. Giircan 1498. Kiiltiir (Tarim bitkisi).

80. STYRACACEAE /AYIFINDIGIGILLER

Styrax officinalis L. / Ayifindig

C2 Denizli: 28, nemli yamaglar, 37°44” 695 K, 29°02° 897” D,
608 m, 05.V.2012, B. Giircan 1170.

81. TAMARICACEAE / ILGINGILLER

Tamarix smyrnensis Bunge. / llgin

C2 Denizli: 6, makilik alan, 37°43° 620” K, 29°09° 835 D, 659
m, 04.V.2013, B. Giircan 1383.

82. THYMELAEACEAE / SIYIRCIKGILLER

Daphne sericea Vahl subsp. sericea / Tavukbiiziigii

C2 Denizli: 9, cayirlik alanlar, 11.1I1.2013, B. Giircan 1360.
D.Akdeniz elementi.

83. ULMACEAE / KARAAGACGILLER

Ulmus glabra Huds. / Dag karaagact

C2 Denizli: 7, Universite giris kapist yani, 29.111.2013, B.
Giiircan 1370. Kiiltiir (Siis bitkisi).

84. URTICACEAE / ISIRGANGILLER

Urtica pilulifera L. / Dalagain

C2 Denizli: 26, nemli yamaglar, 37°44° 015” K, 29°05° 976” D,
618 m, 14.VII1.2011, B. Giircan 1543. Akdeniz elementi.

85. VERBENACEAE / MINECICEGIGILLER

Lantana camara L. / Caliminesi

C2 Denizli: 18, 37° 45’ 4277 K, 29° 05’ 509” D, 442 m,
28.X1.2010, B. Giircan 1499. Kiiltiir (Siis bitkisi).

Verbena officinalis L. var officinalis / Minegicegi

C2 Denizli: 26, nemli yamaglar, 37°44° 015” K, 29°05° 976” D,
618 m, 14.11X.2011, B. Giircan 1540.

86. VIOLACEAE / MENEKSEGILLER

Viola alba Besser. subsp. dehnhardtii (Ten.) Becker. / Mese
meneksesi

C2 Denizli: 15, gayirlik alan, kaya iizeri, 37°45” 442” K, 29°01°
987" D, 597 m, 04.1V.2012, B. Giircan 1140.

Viola kitaibeliana Roem. & Schult. / Yabani menekse

C2 Denizli: 15, cayirlik alan, 37°45° 375" K, 29° 01’ 966 D,
583 m, 04.1V.2012, B. Giircan 1139.

87. VITACEAE / ASMAGILLER

Vitis sylvestris C.C.Gmel. / Deli asma
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C2 Denizli: 32, yerlesim alanlarinin etrafi, bahge i¢i, 425 m,
27.V1.2013, B. Giircan 1694. Kiiltiir (Gida bitkisi).

Vitis vinifera L. / Asma

C2 Denizli: 3, yerlesim alanlarmin etrafi, bahge igi, 438 m,
04.IV.2012, B. Giircan 1544. Kiiltiir (Gida bitkisi).

88. ZYGOPHYLLACEAE / COBANC(")KERTENGiLLER
Tribulus terrestis L. / Cobangokerten

C2 Denizli: 13, yol kenari, ¢ayirlik alanlar, 37°49° 997> K, 29°
07’ 051” D, 251 m, 20.IX.2012, B. Giircan 1297.

Divisio: MAGNOLIOPHYTA

Subdivisio: MAGNOLIOPHYTINA

Classis: LILIOPSIDA

89. AMARYLLIDACEAE / NERGISGILLER

Allium ampeloprasum L. / Pirasa

C2 Denizli: 21, tarla igi, 37°45* 310” K, 29°07° 880” D, 370 m
16.V.2013, B. Giircan 1577. Akdeniz elementi.

Allium atroviolaceum Boiss. / Lifli kérmen

C2 Denizli: Camlik Seyir Kalesi’ne ¢ikan yol lizeri, maki
agikliklari, 426 m, 22.V1.2011, B. Giircan 1118.

Allium cepa L. / Sogan

C2 Denizli: 17, tarla ici, 37°45> 967 K, 28°59° 686” D, 714 m,
15.V.2013, B. Giircan 1601. Kiiltiir (Gida bitkisi).

Allium deciduum Ozhatay & Kollman subsp. deciduum / Kel
sogan

C2 Denizli: 8, maki agikliklari, 426 m, B. Giircan 1119. D.
Akdeniz elementi. Endemik.

Allium myrianthum Boiss. / Pak sogan

C2 Denizli: 13, tarla kenar1, 37°43° 620” K, 29°09° 835” D, 659
m, 15.VL.2012, B. Giircan 1591. Iran-Turan elementi.

Allium sativum L. / Sarmisak

C2 Denizli: 17, tarla igi, 37°45* 9677 K, 28959 686” D, 714 m,
15.V.2013, B. Giircan 1602. Kiiltiir (Gida bitkisi).

Allium scorodoprasum L. subsp. rotundum (L.) Stearn. / Deli
pirasa

C2 Denizli: 28, makilik alan, 37° 44’ 235” K, 29° 03’ 331” D,
736 m, 09.V1.2012, B. Giircan 1241.

Allium sphaerocephalon L. subsp. sphaerocephalon / Yilan
sarimsagi

C2 Denizli: 6, makilik alan, 37°43° 620” K, 29°09’ 835” D, 659
m, 12.V1.2012, B. Giircan 1247. Avrupa-Sibirya elementi.
Allium stylosum O. Schwarz / Dilli sogan

C2 Denizli: 28, makilik alan, 37° 44’ 065” K, 29° 03* 078” D,
759 m, 09.V1.2012, B. Giircan 1232. D. Akdeniz elementi.
Endemik.

Galanthus elwesii Hook.f. var. elwesii / Kardelen

C2 Denizli: 35, yerlesim alanlari, bahge ici, 512 m, 13.11.2012,
B. Giircan 1123. Kiiltiir (Siis bitkisi).

90. ARACEAE / YILANYASTIGIGILLER

Biarum tenuifolium (L.) Schoot. subsp. zeleborii (Schott.)
P.C.Boyce / Sucukotu

C2 Denizli: 26, maki acikliklar1, 37°44° 072” K, 29°06° 471” D,
471 m, 18.V1.2014, B. Giircan 1695. D.Akdeniz elementi.
Dracunculus vulgaris Schott. / Yilanbicag:

C2 Denizli: 3, makilik alan, 37°43° 618” K, 29°07° 422 D, 581
m, 05.VL1.2011, B. Giircan 1111. D.Akdeniz elementi.

91. ARECACEAE / PALMIYEGILLER

Phoenix dactylifera L. / Hurma

C2 Denizli: 18, 37° 45’ 4277 K, 29° 05’ 509” D, 442 m,
28.X1.2010, B. Giircan 1447. Kiiltiir (Siis bitkisi).

Trachycarpus fortunei (Hook.) H.Wendl. / Yelpaze palmiyesi

C2 Denizli: 18, 37° 45° 427”7 K, 29° 05’ 509” D, 442 m,
28.X1.2010, B. Giircan 1524. Kiiltiir (Siis bitkisi).

Washingtonia filifera (Linden ex André) H.Wendl. ex de Bary /
Kalin vasingtonya

C2 Denizli: 18, 37° 45’ 4277 K, 29° 05’ 509” D, 442 m,
28.X1.2010, B. Giircan 1523. Kiiltiir (Siis bitkisi).

Washingtonia robusta H.Wendl. / Ince vasingtonya

C2 Denizli: 18, 37° 45° 427”7 K, 29° 05’ 509” D, 442 m,
28.X1.2010, B. Giircan 1678. Kiiltiir (Siis bitkisi).

92. ASPARAGACEAE / KUSKONMAZGiLLER

Agave americana L. subsp. americana / Saburlik
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C2 Denizli: 18, 37° 45> 427 K, 29° 05’ 509” D, 442 m,
20.1V.2012, B. Giircan 1445. Kiiltiir (Siis bitkisi).

Asparagus acutifolius L. / Tilkisen

C2 Denizli: 26, giiney yamaglar, 37°44° 015” K, 29°05” 976 D,
600 m, 14.X1.2013, B. Giircan 1434. Akdeniz elementi.
Asparagus aphyllus L. subsp. orientalis ( Baker) P.H. Davis /
Papazsakali

C2 Denizli: 26, Rektorliik onii, makilik alan, 37°44° 365” K, 29°
06’ 230” D, 463 m, 05.X1.2010, B. Giircan 1019. D. Akdeniz
elementi.

Asparagus officinalis L. subsp. officinalis / Kuskonmaz

C2 Denizli: 15, nemli yamaglar, 37°45° 259” K, 29°01° 966” D,
623 m, 15.111.2014, B. Giircan 1566.

Hyacinthella lineata (Steud. Ex. Schult. & Schult f.) Chouard /
Dagsiimbiilii

C2 Denizli: : 26, giiney yamaglar1, 37°73° 320” K, 29° 10° 056”
D, 574 m, 20.IV.2011, B. Giircan 1688. D. Akdeniz elementi.
Endemik.

Muscari armeniacum Leichtlin ex Baker. / Gavurbasgi

C2 Denizli: 15, nemli yamaglar, 37°45° 259” K, 29°01° 966” D,
623 m, 04.1V.2012, B. Giircan 1206.

C2 Denizli: 28, cayirlik alanlar, 37°44° 764” K, 29°02’ 576” D,
651 m, 16.1V.2013, B. Giircan 1341.

Muscari comosum (L.) Miller, Gard. / Morbas

C2 Denizli: 16, gayirlik, 37°50° 093> K, 29°01° 290 D, 321 m,
05.V.2012, B. Giircan 1181.

Muscari neglectum Guss.ex Ten. / Arapiiziimii

C2 Denizli: 13, cayirlik alanlar, 37°45° 259” K, 29°01° 966” D,
623 m, 27.111.2012, B. Giircan 1592.

Muscari weissii Freyn, Oesterr. | Pembe stimbiil

C2 Denizli: 13, gayirlik alanlar, 37°45° 259” K, 29°01° 966 D,
623 m, 27.111.2012, B. Giircan 1588. D. Akdeniz elementi.
Ornithogalum montanum Cirillo / Dag akyildizi

C2 Denizli: 16, gayirlik alan, 37° 50° 012” K, 29°01° 511” D,
362 m, 04.V.2012, B. Giircan 1175. D. Akdeniz elementi.

C2 Denizli: 9, gayirlik alanlar, 09.V.2013, B. Giircan1403. D.
Akdeniz elementi.

Ornithogalum nutans L. / Tikriikotu

C2 Denizli: 15, nemli yamaglar, 37°45° 259” K, 29°01° 966 D,
623 m, 14.1V.2013, B. Giircan 1332. D. Akdeniz elementi.
Ornithogalum orthophyllum Ten. / Baywr yildiz

C2 Denizli: 26, Rektdrliik 6nii, makilik alan, 37°44> 365” K, 29°
06’ 230” D, 463 m, 20.1V.2011, B. Giircan 1084.

Ornithogalum umbellatum L. / Sunbala

C2 Denizli: 30, cayirlik alan, 37°47° 525” K, 29° 05’ 649” D,
341 m, 03.VI1.2012, B. Giircan 1257.

Prospero autumnale (L.) Speta / Giiz siimbiilii

C2 Denizli: 26, Rektorliik 6nii, makilik alan, 37°44° 365 K, 29°
06’ 230” D, 463 m, 03.X.2010, B. Giircan 1009. Akdeniz
elementi.

Scilla bifolia L. / Orman siimbiilii

C2 Denizli: 34, nemli yamaglar, 37°54° 175” K, 29°08° 829” D,
380 m, 18.11.2011, B. Giircan 1069.

C2 Denizli: 9, cayirlik alanlar, 11.111.2013, B. Giircan 1362.
Akdeniz elementi.

Yucca filamentosa L. / Giiravize

C2 Denizli: 18, 37° 45’ 4277 K, 29° 05’ 509” D, 442 m,
20.1V.2012, B. Giircan 1444. Kiiltiir (Siis bitkisi).

Yucca gloriosa L. var. gloriosa / Avize agact

C2 Denizli: 25, bahge i¢i, 432 m, 20.IV.2012, B. Giircan 1525.
Kiiltiir (Siis bitkisi).

93. CANNACEAE / KANACICEGIGILLER

Canna indica L. / Kanagigegi

C2 Denizli: 28, yerlesim yerlerinin ¢evresi, bahge i¢i, 450 m, B.
Giliircan 1522. Kiiltiir (Siis bitkisi).

94. COLCHICACEAE / ACICiIGDEMGILLER

Colchicum atticum Spruner ex Tommas. / Yirtik¢igdem

C2 Denizli: 22, nemli yamaglar, 37°47° 813 K, 29°07° 033 D,
329 m, 05.1.2011, B. Giircan 1053. D. Akdeniz elementi.

95. CYPERACEAE / HASIROTUGILLER
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Carex flacca Schreb. subsp. erythrostachys (Hoppe) Holub. /
Yanik ¢cayirsazi

C2 Denizli: 14, baraj golii ¢evresi, nemli alanlar, 37°46° 130” K,
29° 06’ 200” D, 314 m, 20.IV.2013, B. Giircan 1696. Akdeniz
elementi.

Cyperus fuscus L. / Maydanozbag

C2 Denizli: 30, tarla kenar1, 37°47° 526” K, 29°05° 649” D, 314
m, 08.V.2012, B. Giircan 1213. Avrupa-Sibirya elementi.
Cyperus glaber L. Mant. / Kosniiotu

C2 Denizli: 26, nemli yamaglar, 37°44° 015" K, 29°05° 976” D,
618 m, 07.X1.2012, B. Giircan 1318.

96. DIOSCOREACEAE / DOLANBACGILLER

Dioscorea communis (L.) Caddick & Wilkin. / Dolonbag

C2 Denizli: 28, piknik alani gevresi, 37°44° 350” K, 29°02” 480”
D, 454 m, 20.1V.2013, B. Giircan 1697.

97. IRIDACEAE / SUSENGILLER

Crocus cancellatus Herb. subsp. mazziaricus (Herb.) B.Mathew /
Duru ¢igdem

C2 Denizli: 26, Rektorliik 6nii, makilik alan, 37°44° 365” K, 29°
06’ 230” D, 463 m, 15.X1.2010, B. Giircan 1020. D. Akdeniz
elementi.

Crocus flavus Weston. subsp. dissectus T. Baytop & B.Mathew /
Dilik ¢igdemi

C2 Denizli: 9, cayirlik alanlar, 11.111.2013, B. Giircan 1363.
Endemik.

Crocus fleischeri J.Gay / Taslik ¢igdemi

C2 Denizli: 34, nemli yamaglar, 37°54° 018” K, 29°08” 783" D,
321 m, 18.11.2011, B. Giircan 1070. D. Akdeniz elementi.
Gladiolus illyricus W.D.J Koch / Osman ¢igegi

C2 Denizli: 28, Askeriye, ¢ayirlik alanlar, 09.V.2013, B. Giircan
1418. Akdeniz elementi.

Iris x germanica L. / Goksiisen

C2 Denizli: 21, ¢ayirlik alanlar, 428 m, 09.1V.2013, B. Giircan
1418.

Romulea ramiflora Ten. subsp. ramiflora / Kum ¢icegi

C2 Denizli: 35, S. Abalioglu ormanligi, P. brutia alti, 472 m,
20.111.2012, B. Giircan 1124. Akdeniz elementi.

98. JUNCACEAE / KOFAGILLER

Juncus acutus L. subsp. acutus / Kofa

C2 Denizli: 14, su kenar1, 37° 44’ 580” K, 29°06° 550” D, 567
m, 20.1V.2014, B. Giircan 1621.

Juncus articulatus L. subsp. articulatus / Camisotu

C2 Denizli: 28, piknik alani gevresi, 37°44° 350” K, 29902’ 480”
D, 454 m, 20.IV.2013, B. Giircan 1698. Avrupa-Sibirya
elementi.

99. LILIACEAE / ZAMBAKGILLER

Fritillaria pinardii Boiss. / Mahgup lale

C2 Denizli: 26, nemli yamaglar, 37°43* 990” K, 29°05° 933" D,
665 m, 20.1V.2012, B. Giircan 1150. Iran-Turan elementi.

Gagea graeca (L.) Irmsch. / Siirmeli yildiz

C2 Denizli: 26, nemli yamaglar, 37°43” 990” K, 29°05° 920" D,
660 m, 14.1V.2012, B. Giircan 1144. D. Akdeniz elementi.

C2 Denizli: 28, gayirlik alanlar, 37°44° 7677 K, 23°03’ 600 D,
619 m, 16.1V.2013, B. Giircan 1338. D. Akdeniz elementi.
Gagea peduncularis (C.Pers) Pascher. / Karga sarimsag

C2 Denizli: 15, orman alt1 bdlge, 37°45° 442” K, 29°01° 987" D,
597 m, 04.1V.2012, B. Giircan 1137. Akdeniz elementi.

C2 Denizli: 9, cayirlik alanlar, 11.111.2013, B. Giircan 1366.
Akdeniz elementi.

Gagea villosa (M.Bieb.) Sweet var. villosa / Tiiylii yildiz

C2 Denizli: 26, cayirlik alanlar, : 37°73” 4877 K, 29°09° 460” D,
463 m, 20.IV.2011, 20.IV.2011, B. Giircan 1099. Akdeniz
elementi.

Tulipa orphanidea Boiss. Ex. Heldr. / Dogandili

C2 Denizli: 26, giiney yamaglar, maki agikliklari, 37° 44’ 015~
K, 29° 05> 976” D, 618 m, 20.IV.2011, B. Giircan 1570. D.
Akdeniz elementi.

100. MUSACEAE / MUZGILLER

Musa acuminata Colla. subsp. acuminata / Muz

C2 Denizli: 25, yerlesim alanlarinin ¢evresi, bahge i¢i, 342 m, B.
Giircan 1501. Kiiltiir (Gida bitkisi).

101. ORCHIDACEAE / SALEPGILLER

Anacamptis pyramidalis (L.) Rich. / Sivrisalep

C2 Denizli: 26, nemli yamaglar, 37°44° 046 K, 29°06° 486 D,
468 m, 09.V.2013, B. Giircan 1222.

C2 Denizli: 9, gayirlik alanlar, 09.V.2013, B. Giircan1423.
Cephalanthera epipactoides Fisch & C.A.Mey. / Ana ¢amgicegi
C2 Denizli: 9, ¢ayirlik alanlar, 09.V.2013, B. Giircan 1422. D.
Akdeniz elementi.

Epipactis persica (So6) Hausskn. ex. Nannf. / Acem danakiran
C2 Denizli: 6, makilik alan, 37°43 620” K, 29°09° 835 D, 659
m, 04.V.2013, B. Giircan 1382.

Himantoglossum comperianum (Steven) P.Delforge. / Megse
keskegi

C2 Denizli: 28, makilik alan, 37° 44> 633” K, 29° 02’ 800” D,
649 m, 08.VII1.2012, B. Giircan 1254. iran-Turan elementi.
Limodorum abortivum (L.) Swartz var. abortivum / Sa¢ uzatan
C2 Denizli: 6, makilik alan, 37°43’ 620” K, 29°09° 835 D, 659
m, 04.V.2013, B. Giircan 1381.

Ophrys lutea Cav. subsp. minor (Guss) O.& E. Danesch / Sar:
salep

C2 Denizli: 26, nemli yamaglar, 37°44° 557 K, 29°05° 883” D,
554 m, 05.IV.2013, B. Giircan 1424. Akdeniz elementi.

Ophrys mammosa Desf. subsp. mammosa / Kedikulag:

C2 Denizli: 26, makilik alanlar, 37°44° 557 K, 29°05° 883 D,
554 m, 20.1V.2011, B. Giircan 1085. Akdeniz elementi.

Orchis anatolica Boiss. / Dildamak

C2 Denizli: 26, nemli yamaglar, 37°43’ 990 K, 29°05° 933” D,
665 m, 14.1V.2012, B. Giircan 1145. D. Akdeniz elementi.
Orchis italica Poir. / Teketasag:

C2 Denizli: 26, rektorliik onii, makilik alan, 37°44° 365> K, 29°
06’ 230” D, 463 m, 20.IV.2011, B. Giircan 1083. Akdeniz
elementi.

Orechis tridentata Scop. / Katranalacast

C2 Denizli: 15, makilik alan, 37° 43” 620” K, 29° 09’ 835” D,
659 m, 07.V.2012, B. Giircan 1605.

102. POACEAE / BUGDAYGILLER

Aegilops biuncialis Vis. / Tkikilcik

C2 Denizli: 13, tarla kenar1, 37°43” 620” K, 29°09° 835” D, 659
m, 08.V.2012, B. Giircan 1589.

Aegilops triuncialis subsp. triuncialis / Ugkilgik

C2 Denizli: 13, tarla kenar1, 37°43° 620” K, 29° 09’ 835” D, 659
m, 08.V.2012, B. Giircan 1596.

Aira elegantissima Schur subsp. elegantissima / Tl ¢igegi

C2 Denizli: 6, cayirlik alanlar, 37°43” 648” K, 29° 09° 838” D,
654 m, 12.V1.2012, B. Giircan 1654. Akdeniz elementi.

Arundo donax L. / Karg

C2 Denizli: 26, gol bahge gevresi, 37°39° 524” K, 29°09° 710
D, 463 m, 20.IV.2011, B. Giircan 1600.

Avena barbata Pott ex Link subsp. barbata / Narin yulaf

C2 Denizli: 26, Rektorliik énii, makilik alan, 37°44° 490” K, 29°
06’ 156” D, 456 m, 08.V.2012, B. Giircan 1651. Akdeniz
elementi.

Avena sterilis L. subsp. sterilis / Sifan

C2 Denizli: 30, tarla kenar1, 37°47° 526" K, 29°05° 649” D, 314
m, 08.V.2012, B. Giircan 1214.

Briza maxima L. / Kusyiiregi

C2 Denizli: 26, cayirlik alanlar, 37°44° 365” K, 29°06° 230” D,
463 m, 08.V.2012, B. Giircan 1546.

Bromus hordeaceus L. subsp. hordeaceus / Basakotu

C2 Denizli: 13, tarla kenar1, 37°43° 620” K, 29° 09’ 835” D, 659
m, 08.V.2012, B. Giircan 1599.

Bromus japonicus Thunb. subsp. japonicus / fyeotu

C2 Denizli: 2, tarla kenar1, 37° 48’ 218” K, 29° 10* 462” D, 276
m, 26.IV.2013, B. Giircan 1661.

Cortaderia sellona (Schult & Schult fil.) Asch. & Graebn. /
Pampasotu

C2 Denizli: 26, Gélbahge civari, 37°39° 524” K, 29°09’ 710” D,
463 m, 14.X1.2013, B. Giircan 1476.

Cynodon dactylon (L.) Pers var. dactylon / Kopekdisi

C2 Denizli: : 21, tarla kenar1, 37°45° 570” K, 29° 08” 213” D,
364 m, 07.V.2012, B. Giircan 1558.
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Cynosurus effesus Link / Yel tarakotu

C2 Denizli: 13, tarim alani, 37°50° 156” K, 29°07° 823” D, 223
m, 26.1V.2012 B. Giircan 1672. Akdeniz elementi.

Elymus flaccidifolius (Boiss. & Heldr) Melderis / Bataklik
cicorasi

C2 Denizli: 30, tarla kenar1, 37°47° 526” K, 29°05° 649” D, 314
m, 08.V.2012, B. Giircan 1220.

Hordeum murinum L. subsp. glaucum (Steud.) Tzvelev. / Duvar
arpasi

C2 Denizli: 13, tarla kenar1, 37°43° 620” K, 29°09’ 835” D, 659
m, 08.V.2012, B. Giircan 1590.

Hordeum vulgare L. / Arpa

C2 Denizli: 16, tarla kenari, 37°50° 012” K, 29°01° 511" D, 362
m, 04.V.2012, B. Giircan 1172.

Lolium perene L. / Cim

C2 Denizli: 6, cayirlik alanlar, 37°43” 648” K, 29°09° 838” D,
654 m, 12.V1.2012, B. Giircan 1610. Avrupa-Sibirya elementi.
Miscanthus sinensis Andersson. / Cinsazi

C2 Denizli: 26, Golbahge cevresi, kiltiir alanlari, 358 m.,
14.X1.2013, B. Giircan 1519. Kiiltiir (Siis bitkisi).

Paspalum distichum L. / Yalan darist

C2 Denizli: 1, gayirlik alanlar, 37°46° 282” K, 29°02° 135” D,
507 m, 06.1V.2012, B. Giircan 1652.

Phalaris aquatica L. / Sukanyagt

C2 Denizli: 14, gdlsuyunun ¢ekildigi alanlar, 37°46° 013" K, 29°
06’ 200” D, 362 m, 24.V1.2013, B. Giircan 1663.

Phleum exaratum Griseb subsp. exaratum / Mese itkuyrugu

C2 Denizli: 28, piknik alam g¢evresi, maki agikliklari, 37° 44’
065" K, 29°03° 078” D, 759 m, 09.V1.2012, B. Giircan 1239.
Phragmites australis (Cav.) Trin. ex Steud. / Kamus

C2 Denizli: 14, gdlsuyunun ¢ekildigi alanlar, 37°46° 013" K, 29°
06’ 200” D, 362 m, 20.1V.2014, B. Giircan 1612. Avrupa-Sibirya
elementi.

Poa annua L. / Salkimotu

C2 Denizli: 6, gayirlik alanlar, 37°43° 648” K, 29°09° 838” D,
654 m, 12.V1.2012, B. Giircan 1650.

Poa bulbosa L. / Yumrulu salkim

4. Tartisma
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C2 Denizli: 6, gayirlik alanlar, 37°43° 648” K, 29°09° 838” D,
654 m, 12.V1.2012, B. Giircan 1549.

Poa pratensis L. / Cayir salkumotu

C2 Denizli: 26, cayirlik alanlar, 37°44° 365” K, 29°06° 230” D,
463 m, 08.V.2012, B. Giircan 1671.

Rostraria sristata (L.) Tzvelev / Gagaotu

C2 Denizli: 6, gayirlik alanlar, 37°43° 648” K, 29°09° 838” D,
654 m, 12.V1.2012, B. Giircan 1670.

Secale cereale L. var. cereale / Cavdar

C2 Denizli: 13, tarim alani, 37°50° 156 K, 29°07° 823” D, 345
m, 26.1V.2012, B. Giircan 1673. Kiiltiir (Tarim Bitkisi).

Setaria viridis (L.) P.Beauv. / Yesil sigansagi

C2 Denizli: 21, yol kenar1, 37°45” 320” K, 29°06° 550” D, 445
m, 20.1V.2014, B. Giircan 1625.

Stipa capensis Thunb. / Kum kilag:

C2 Denizli: 13, maki acikliklar, 37°47° 5617 K, 28°57° 048” D,
345 m, 22.1V.2012, B. Giircan 1662. Akdeniz elementi.
Taeniatherum caput-medusa (L.) Nevski subsp. crinitum
(Schreb.) Melderis / Kilgik arpast

C2 Denizli: 13, maki agikliklari, 37°47° 5617 K, 28°57° 048” D,
345 m, 22.I1V.2012, B. Giircan 1667. Iran-Turan elementi.

Vulpia muralis (Kunth) Ness / Pis kirpiklicim

C2 Denizli: 20, gayirlik alanlar, 37°48° 178” K, 29°10° 273” D,
282 m, B. Giircan 1609. Akdeniz elementi.

Vulpia myuros (L.) C.C.Gmel / Arsiz kirpikligim

C2 Denizli: 16, tarla kenari gayirlik alanlar, 37°49° 121 K, 29°
01’3337 D, 417 m, 08.V.2012, B. Giircan 1198.

Zea mays L. subsp. mays / Misur

C2 Denizli: 13, tarim alam, 37°502° 156” K, 29°07° 823" D, 223
m, 26.1V.2012 B. Giircan 1572. Kiiltiir (Tarim Bitkisi).

103. XANTHORRHOEACEAE / CiRiSGILLER

Aloe vera (L.) Burm. / Sarisabir

C2 Denizli: 16, bahge igi, 37°50° 093" K, 29°01° 290 D, 321 m,
05.1V.2012, B. Giircan 1562. Kiiltiir (Siis bitkisi).

Asphodeline lutea (L.) Rchb. / Sarigiris

C2 Denizli: 16, bahge ici, 37°84° 332” K, 29°02° 714" D, 428 m,
05.IV.2012, B. Giircan 1689. Akdeniz elementi.

Bu ¢alismanin materyalini 2010-2014 yillar1 arasinda toplanan toplam 823 bitki 6rnegini olusturmaktadir. Bitki
orneklerinin taksonomik yonden degerlendirilmesi sonucunda 103 familya, 379 cins ve 568 tiir ve 576 takson saptanmistir. Bu sayiya
Ek 1°de verilen kiiltiir bitkilerinin de eklenmesi sonucunda 113 familyaya ait 438 cins ve 667 tiire ulasilnustir. Toplam takson sayisi

ise 675°dir.
Tablo 1. Arastirma alaninin floristik agidan degerlendirilmesi
. Angiospermae
Pteridophyta | Gymnospermae Toplam
Dicotyledonapsida | Monocotyledonopsida
Familya Sayis1 3 4 88 18 113
Cins Sayisi 3 11 351 73 438
Tiir Sayisi 3 21 531 112 667
Takson Sayisi 3 21 539 112 675
Endemik Takson Sayisi - 8 4 12
Akdeniz Elementi sayisi - 3 115 34 152
Iran-Turan Elementi sayisi - - 12 4 16
Avrupa-Sibirya Elementi sayist - - 23 5 28
Cok bolgeli veya bilinmeyen sayist | 3 18 389 69 479

Aragtirma alaninda yer alan tiirlerin fitocografik bolgelere gore dagilimi incelendiginde 152 (%22,51) taksonun Akdeniz
elementi, 28 (%4,14) taksonun Avrupa-Sibirya elementi, 16 (%2,37) taksonun iran-Turan elementi ve 479 (%70,96) taksonun gok
bolgeli veya fitocografik bolgesi bilinmeyen oldugu tespit edilmistir (Tablo 1).

t . ) . . .
Ek 1 de verilen bu familyalar; Aizoaceae, Balsaminaceae, Celastraceae, Cycadaceae, Garryaceae, Ginkgoaceae, Onagraceae,

Passifloraceae, Pittosporaceae, Pontederiacea’ dir.
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Arastirma alanindaki endemik taksonlarin, hem Tiirkiye Bitkileri Kirmizi Kitabi (Ekim ve dig. 2000)’na gore hemde
calisma alanimizdaki mevcut populasyon durumlarinin degerlendirilmesi sonucu tarafimizdan ¢aligma alani i¢in Onerilen tehlike
kategorileri olarak Tablo 4.6’de verilmistir. Aragtirma alanindan toplanan 675 taksonun 12’si (%1,77) endemiktir. Mevcut takson
sayist dikkat alindiginda, endemik takson sayisinin az olmasinin en giincel nedenini Tiirkiye Florasinda daha 6nceden endemik
olarak yer alan bazi taksonlarin (Campanula lyrata Lam. subsp. lyrata, Alkanna tubulosa Boiss. Verbascum splendidum Boiss.
Phlomis bourgaei Boiss. v.b.) Giiner ve arkadaslari tarafindan yapilan “Tirkiye Bitkileri Listesi” (2012) adli eserde endemik
statiisiinden ¢ikartilmasi1 ve bazi endemik tiir alti taksonlarin (Hypericum aviculariifolium Jaub& Spach subsp depilatum var.
depilatum ve Hypericum aviculariifolium Jaub& Spach subsp. aviculariifolium var. aviculariifolium) birlestirilerek ortak bir tiir
kategorisine (Hypericum aviculariifolium Jaub& Spach) transfer edilmesi ile agiklamak miimkiindiir.

Tablo 2. Aragtirma alaninda bulunan endemik taksonlarin tehlike kategorileri

Calisma alam gézoniine
Familya Adi Tiir adi Ekim ve dig. 2000 cflmd}glnda taraft mizcd
onerilen tehlike
kategorileri
Amaryllidaceae AII!um stylpsum O. Schwarz _ LR EN
Allium deciduum Ozhatay & Kollman subsp. deciduum LR EN
Asparagaceae Hyacinthella lineata (Steud. Ex. Schult. & Schult f.) Chouard LR LR
Brassicaceae Alyssum discolor Willd. VU EN
Hypericaceae Hypericum aviculariifolium Jaub& Spach VU EN
Iridaeae Crocus flavus Weston. subsp. dissectus T. Baytop & B.Mathew VU VU
Origanum sipyleum L. LR LR
Lamiaceae Phlomis carica Rech. f. LR EN
Ranunculceae Ranunculus isthmicus Boiss. subsp. tenuifolius (Steven) P.H. VU CR
Scrophularia libanotica Boiss var. mesogitana (Boiss) R.R.Mill. | LR EN
Scrophulariaceae | Verbascum cariense Hub.-Mor. LR VU
Verbascum renzii Hub.- Mor. LR VU

Tablo 2 incelendiginde Tiirkiye Bitkileri Kirmizi Kitabi (Ekim ve dig. 2000)’na gore alanda yer alan 8 taksonun LR (en az
endise verici) ve 4 taksonun VU (zarar gorebilir) kategorilerine dahil olduklar1 tespit edilmistir. Ancak bu endemik taksonlara sehir
i¢cindeki mevcut populasyon biiyiikliikleri ve bu taksonlar {izerindeki antropojenik baskida gdz oniine alinarak tarafimizdan ¢aligma
alam igin gegerli olan tehlike kategorileri 6nerilmistir. Ornegin Ranunculus isthmicus Boiss. subsp. tenuifolius (Steven) P.H. tiirii VU
(zarar gorebilir) iken tarafimizdan CR olarak Onerilmistir. Ciinkii mevcut populasyon Semikler mevkii’nde kiigiik bir alanda
mevcuttur ve bu alanmn etrafinda yeni baslayan yogun bir yapilagsma s6z konusudur. Allium stylosum O. Schwarz, Allium deciduum
Ozhatay & Kollman subsp. deciduum, Phlomis carica Rech.f., Scrophularia libanotica Boiss var. mesogitana (Boiss) R.R.Mill.
tirleri LR (en az endise verici) kategosinden EN (Tehlike altinda) kategorisine g¢ikartilmistir. Cilinkii bu mevceut tiirler sinirlt
lokalitelerde yayilis gostermekte ve bulunduklari alanlar park yapimi ve gevre diizenlemesi gibi nedenlerden dolay: yogun bir insan
miidahelesi altindadir. Ornegin Allium deciduum Ozhatay & Kollman subsp. deciduum, alt tiiriiniin Camlik mevkii’nde bulundugu
alan kosu ve yiiriiyiis alanlarinin yapilmasi sonucu tahrip edilmistir. Verbascum cariense Hub.-Mor. ve Verbascum renzii Hub.- Mor.
tiirlerinin tehlike kategorileri ise LR’den (en az endise verici) VU (zarar gorebilir) kategorilerine ¢ikarilmustir. Ciinkii bu mevcut
tiirlerin bulundugu Pamukkale Universitesi Kampiis alan1 ve Servergazi mevkii yerlesimin ve yapilasmanm yeni basladigi ve ¢ok
yogun oldugu alanlar olup, tiirler {izerinde yogun bir baski mevcuttur. Hyacinthella lineata (Steud. Ex. Schult. & Schult f.) Chouard,
Crocus flavus Weston. subsp. dissectus T. Baytop & B.Mathew ve Origanum sipyleum L. taksonlarmin ise tehlike kategorilerinde bir
degisiklik yapilmamustir. Zira bu tiirlerin ¢aligma alanindan ¢ok fazla lokaliteden kayitlar1 bilinmektedir. Ayni1 zamanda Hyacinthella
lineata (Steud. Ex. Schult. & Schult f.) Chouard, tiiriiniin yayilis1 antropojenik bir baskinin olmayacagi kadar yiiksek bir noktada
kalmaktadir ve alan herhangi bir sekilde yapilagmaya uygun degildir bu nedenle tiirlin nesli tehlike altinda bulunmamaktadir.
Arastirma alanindaki familyalarin takson sayilar1 incelendiginde, takson sayisi agisindan alanda yer alan en zengin on familyanin
Tiirkiye Florasi ile benzerlik gosterdigi goriilmektedir. Arastirma alaninda takson sayis1 bakimindan en zengin on familya Tablo 3’de
verilmistir. Tablo 3’te goriildiigii gibi alanda takson sayisi agisindan ilk sirayr 58 taksonla Asteraceae familyasi almaktadir.
Asteraceae familyasim sirasiyla 54 taksonla Fabaceae, 34 taksonla Lamiaceae, 33 taksonla Rosaceae, 32 taksonla Poaceae, 31
taksonla Brassicaceae, 24 taksonla Apiaceae, 20 taksonla Boraginaceae, 19 taksonla Asparagaceae ve 13 taksonla Caryophyllaceae
familyas: takip etmektedir.

Tablo 3. Arastirma alanindaki en ¢ok takson igceren on familyanin takson sayilar1 ve oranlari

Familya Adi Takson Sayist Toplam Takson Orani (%)
Asteraceae 58 8,6
Fabaceae 54 8
Lamiaceae 34 5,03
Rosaceae 33 4,88
Poaceae 32 4,74
Brassicaceae 31 4,60
Apiaceae 24 3,55
Boraginaceae 20 2,97
Asparagaceae 19 2,82
Caryophyllaceae 13 1,93
Geri Kalan 103 Familya 357 52,88
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Caligma alanin sehir merkezi olmasi ve alanda yayilis gosteren tiirlerin yogun bir antropojenik baski altinda olmasi
nedeniyle cins siralamasi Tiirkiye Florasiyla kismen benzerlik gostermektedir. Arastirma alaninda en ¢ok takson igeren on cins Tablo
4’de gosterilmistir.

Tablo 4. Arastirma alanindaki en ¢ok takson igeren on cinsin takson sayilari ve oranlari

Cins Adi Takson Sayist %) Toplam  Takson  Oran:
Allium 9 1,33
Verbascum 8 1,19
Galium 7 1,04
Vicia 7 1,04
Trifolium 6 0,88
Medicago 6 0,88
Lathyrus 5 0,75
Geranium 5 0,75
Hypericum 5 0,75
Papaver 5 0,75
Geri Kalan 425 cins 610 90,37

Arastirma alanin konusuna benzer alanlarda yapilan arastirmalarla, alanimizdaki floristik bulgular degerlendirildiginde,
familya, cins, tiir, takson ve endemik takson sayisi agisindan Antalya Sehir Florasi’nin ilk sirada yer aldig1 goriilmektedir. Bu durumu
Antalya ilinin ylizol¢limii olarak diger alanalardan daha biiyiik olmasina, farkli habitat kosullarina sahip olmasma (kumul, kaya,
frigana, maki, orman, kiiltiir vb.), farkli topografik kosullara sahip olmasina, iklimsel 6zelliklerin dort mevsim boyunca alanda bitki
yetisebilmesine olanak saglamasina ve Antalya ili ve civarinin Tiirkiye’deki endemizm merkezleri arasinda yer almasina baglamak
miimkiindiir. Familya sayis1 a¢isinda incelendiginde Kayseri Sehir Florasi’nin en diisiik familya sayisina sahip oldugu goriilmektedir.
Bu durumu Kayseri ilinin diger alanlar ile kiyaslandiginda daha karasal bir iklimsel 6zellige sahip olmasma baglamak miimkiindiir.
Cins, tiir, takson ve endemik takson agisindan ise Zonguldak Sehir Florasi’nin en diisiik rakamalara sahip oldugu goriilmektedir. Bu
durumu Zonguldak ilinin tamaminin Avrupa-Sibirya fitocografik bolgesi icinde yer almasina, habitat ve iklimsel ¢esitliliginin daha
kisitli oranda bulunmasina ve konum geregi tiir endemizminin diisiik oranda olmasina baglamak miimkiiniidiir (Tablo 5).

Tablo 5. Arastirma konusuna benzer ¢aligmalarin floristik agidan degerlendirilmesi

Karsilagtirma Yapuan Alanlar | Familya Sayist | Cins Sayist Tiir Sayist Takson Sayist I;nge;?ll IfS'aylst
Denizli Sehir Florast 113 438 667 675 12

Antalya Sehir Floras1 130 569 1023 1065 75

Mugla Sehir Florasi 86 327 555 576 31

Kayseri Sehir Florasi 74 309 392 562 65
Zonguldak Sehir Florast 105 294 366 473 7

5. Sonug¢

Denizli ili tekstil ve turizm agisinda iilkemizde 6ne ¢ikan illerden biri olup, hizla biiylime gdstermekte ve bu durumun
dogal bir sonucu olarak, yapilasma ve sanayilesme de o oranda hizla artmaktadir. Bu caligmayla, Denizli ilinin floristik
kompozisyonu ortaya ¢ikartilmistir. Yapilan arazi ¢alismalari sonucunda sehir merkezinde genis bir yer kaplayan askeri alanin varligi
ve bu alana heniiz herhangi bir miidahalenin yapilamamasi nedeniyle dogal floranin yogun olarak korundugu gozlenmistir. Bunun
yani sira Ozellikle yeni yerlesim alanlarinin yogun antropojenik baski altinda oldugu tespit edilmistir. Ayrica, sehir merkezinde yer
alan dogal alanlarin “cevre diizenlemesi” adimna tahrip edilip, bu alanlarda yayilis gésteren dogal floranin yok edilerek kiiltiir
formlarmin dikildigi gozlenmistir. Dikilen bazi kiiltiir formlari, {ilkemizin dogal flora elemanlar1 arasinda yer almadigi i¢in bu
tiirlerin ortama adapte edilmesi ve devamliliginda énemli oranda isgiicii ve maddi kaynak harcanmaktadir. Ayrica yine bu kiiltiir
tiirlerinden bazilar1 zaman igerisinde istilact konuma gegerek, halihazirda azalmis olan dogal flora elemanlarinin ortamdan
yokolmasima neden olmaktadir. Bu duruma ilavaten sehir merkezinin kenar kesimlerinde yer alan dogal alanlar {izerinde ise 6zellikle
otlama etkisi yogun olarak tespit edilmistir. Bu ve benzeri durumlar insan baskisinin sehirdeki dogal hayati olumsuz bir sekilde tehdit
ettigini  gostermektedir. Bu baglamda oncelikli olarak konuyla ilgili kurum ve kuruluslarin ve daha sonrasinda da halkin
bilinglendirilmesi 6nem arz etmektedir. Ayrica 6zellikle nadir ve endemik bitkilerin dncelikli olarak yerinde korunmasi, eger bu
miimkiin degil ise kampiis alani i¢inde 6zel bir sahanin bu tip bitkilerin korunmasi i¢in ayrilmasi dnerilebilir.
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Carex oshimensis

Cucumis melo var. flexuosus Cyperus papyrus

CUPRESSACEAE ELAEAGNACEAE
Calocedrus decurrens Elaeagnus pungens maculata
Chymaecparis lawsoniana FABACEAE

Cupressocyparis leylandii
Cupressus arizonica
Cupressus macrocarpa
Juniperus chins
Juniperus media
Juniperus squamata
Thuja occidentalis
Thuja orientalis
CYCADACEAE
Cycas revulata
CYPERACEAE
Carex bronze

Bahunia purpurea
Laburnum anagyroides
Wisteria sinensis
GARRYACEAE
Aucuba japonica
GERANIACEAE
Pelargonium zonale
GINKGOACEAE
Ginkgo biloba
IRIDACEAE

Iris sp
LAMIACEAE
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Lavandula lanata

Thymus citriodorus limone

LILIACEAE

Tulipa sp.
LYTHRACEAE
Lagerstroemia indica
MAGNOLIACEAE
Liriodendron tulipifera
MALVACEAE

Tilia americana
MORACEAE

Morus platanifolia
MYRTACEAE
Callistemon leavis
OLEACEAE
Forsythia x intermedia
Jasminum primulinum
Ligustrum ovalifolium
Ligustrum texsana
Syringa vulgaris
ONAGRACEAE
Gaura lindheimeri
OXALIDACEAE
Oxalis crassipes
PASSIFLORACEAE
Passiflora edulis
PINACEAE

Cedrus atlantica
Cedrus deodora

Picea excelsa

Picea pungens
PITTOSPORACEAE
Pittosporum tenuifolium
Pittosporum tobira
PLANTAGINACEAE
Hebe veronica variegata

(Received for publication 09 March 2015; The date of publication 15 August 2015)

Biological Diversity and Conservation — 8 /2 (2015)

PLATANACEAE
Platanus acerifolia
POACEAE

Bambusa nana

Festuca glauca
PONTEDERIACEAE
Pontederia cordata
RANUNCULACEAE
Aquilegia sp.

ROSACEAE

Chaenomeles speciosa
Cotoneaster dammeri
Cotoneaster franchhetti
Cotoneaster horizontalis
Cydonia japonica

Kerria japonica

Malus floribunda

Photinia fraseri

Photinia serrulata

Prunus cerasifera

Prunus serrulata

Pyrus calleryana

Rosa sp.

Spiraea bumalda
SAPINDACEAE
Cardiospermum halicacabum
SOLANACEAE

Petunia violacea

Physalis peruviana
VIOLACEAE

Viola sp

VITACEAE
Parthenocissus quinquefolia
Parthenocissus tricuspidata
XANTHORRHOEACEAE
Phormium tenax
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Lactifluus rugatus (Kiihner & Romagn.) Verbeken, a new record for Turkish Mycota
Omer F. COLAK ™, Ismail SEN ¢, Mustafa ISILOGLU *
! Mugla Sitk1 Kogman University, Faculty of Science, Department of Biology, Mugla, Turkey
Abstract
In this study, Lactifluus rugatus (Kiihner & Romagn.) Verbeken, a member of Russulaceae family, is reported
for the first time from Turkey. A description and macro and microphotographs are presented.

Key words: macrofungi, biodiversity, Lactifluus, new record, Turkey

*

Lactifluus rugatus (Kiihner & Romagn.) Verbeken, Tiirkiye mikotasi i¢in yeni bir kayit

Ozet
Bu c¢alisma ile, Russulaceae familyasinin bir {iyesi olan Lactifluus rugatus (Kithner & Romagn.) Verbeken
“Piirtizlii ¢intar” Tiirkiye’den ilk kez rapor edilmistir. Tiirlin deskripsiyonu, makro ve mikro fotograflar1 verilmistir.

Anahtar kelimeler: makromantarlar, biyogesitlilik, Lactifluus, yeni kayit, Tiirkiye
1. Introduction

Lactifluus (Pers.) Roussel was first placed as a section of Lactarius Pers. genus, however, according to recent
molecular phylogenetic studies, it has been placed as a new genus of Russulaceae family (Bhatt et al., 1999; Verbeken
et al., 2011; Stubbe et al., 2012; Verbeken et al., 2012). Their common name of milkcaps, usually referred to as latex,
which will ooze out of their broken flesh and particularly their gills when damaged (Kibby, 2014). Also, this hew genus
has been characterized by their bright coloured carpophores with dry, velutinous to unpolished surface and the pileus
cuticle consisting of a basal cellular layer (Bhatt et al., 1999). On the other hand, all members of the genus are
mycorrhizal with different kinds of trees or shrubs (Kibby, 2014).

It has been recorded that nearly 2400 macrofungi are present in Turkey (Sesli and Denchev 2008; Solak et al.,
2015). However, new macrofungi have been recorded by several researchers for Turkish mycota, as a consequence of
routine field and laboratory studies (Kaya et al., 2013; Akata et al., 2014; Giingdr et al., 2014; Kaya, 2015; Sesli et al.,
2015). The aim of the present study was to add to the knowledge of Turkish Mycota by a new macrofungus record.

2. Materials and methods

The specimens were collected from Izmir between the years 2013 and 2014. The area located in Mediterranean
phytogeographical region, which has a fertile soil and forest mixed (Sesli and Denchev, 2008). Morphological and
ecological characteristics of the samples were noted and photographed in their natural habitats. After field studies,
specimens were taken to the laboratory. The using Melzer’s reagent, congo red and distillate water, micromorphological
characters were observed by light microscopy. The identification of the taxa was carried out by using the literature
(Hesler and Smith, 1979; Dahncke, 2006; Roux, 2006; Bessette et al., 2007; Kibby, 2014). The specimens has been kept
at the Fungarium of Mugla Sitk1 Kogman University.
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3. Results

After the laboratory studies, Lactifluus rugatus was identified. Examination of the checklists and current
literature it is new record for Turkish mycota (Sesli and Denchev, 2008; Solak et al. 2015). The systematic status of the
taxon is given by Mycobank (URL 1).

Russulales Kreisel ex P.M. Kirk, P.F. Cannon & J.C. David

Russulaceae Lotsy

Lactifluus (Pers.) Roussel

Lactifluus rugatus (Kiithner & Romagn.) Verbeken (2012)

Syn. Lactarius rugatus Kiihner & Romagn. (1954). Lactarius hygrophoroides var. rugatus (Kiithner & Romagn.) Hesler
and A.H. Smith (1979).

Figure 1. Lactifluus rugatus; a. fruiting body, b-c. spores in optical section and surface view (in Melzer's reagent,
X1000), d-g. epicutis (in congo red, X1000).
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3.1. Macroscopic and microscopic features

Cap: 4.5-9 cm broad, convex to plane, often irregular with margin curved and wavy, brownish-red, rusty orange-brown,
darker on the center, paler toward the margin, surface dull, dry, as felt, slightly wrinkled (Figure 1a). Flesh: whitish-
cream, moderately thick, dry, rather fragile.

Gills: subdecurrent, distant, lamellulae present, edge entire, creamy white at first, becoming more ochraceous, consists
of brown staining when injured, width expands towards the stem. Latex: abundant, white and unchanging, taste: mild.
Stem: 3.5-6 x 1-2 cm, cylindric to fusiform, solid, slightly paler than the cap, surface dull and short tomentose. Odour:
pleasant. Taste: nutty.

Spores: 7.5-11 x 5-7.5 um, ellipsoid, hyaline, ornamented with a partial reticulum and isolated warts and short ridges,
prominences + 0.5 pm high (Figure 1b-c). Spore print color: white. Cystidia: absent or poorly developed. Epicutis:
30-80 x 5-8 um, cylindrical to fusiform, septate and obtuse or acute (Figure 1d-g.) Edibility: edible.

Habitat: warm-loving, mainly on calcareous soils, solitary or in groups on the ground under broadleaf trees (Hesler and
Smith, 1979; Dédhncke, 2006; Roux, 2006; Bessette et al., 2007; Kibby, 2014).

Material examined: Turkey: izmir, Bergama, Kozak plateau. Quercus spp., Cistus spp. and Pinus spp. mixed forest. 03
Nov. 2013 (OFC 287) and 08 Nov. 2014 (OFC 1086)..

4, Conclusions

According to current checklists (Sesli and Denchev, 2008; Solak et al., 2015) two Lactifluus species have been
reported from different localities of Turkey and these species are L. bertillonii (Neuhoff ex Z. Schaef.) Verbeken
(collected from Erzincan, Giimiishane and Trabzon) and L. luteolus (Peck) Verbeken (Giresun and Trabzon). As a result
of this study, we reported Lactifluus rugatus as third member of Turkish Lactifluus. We can seperate L. luteolus and
others easily. L. rugatus and L. luteolus has a mild latex while L. bertillonii has a acrid latex. L. rugatus has a white and
unchanging latex while L. luteolus has a white and turning brown after 10-20 minutes latex (Krénzlin, 2005; Dédhncke,
2006).
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Abstract

Four members of Hypocrea Fr. (Hypocrea alni Jaklitsch, Hypocrea gelatinosa (Tode) Fr., Hypocrea lixii Pat.,
Hypocrea nybergiana T. Ulvinen & H.L. Chamb), are given for the first time from Turkey. Including the previously
recorded Hypocrea leucopus (P. Karst.) H.L. Chamb, an identification key was prepared for Turkish Hypocrea. Short
descriptions of the newly recorded taxa are given together with the photographs related to their macro and
micromorphologies.

Key words: new record, Hypocrea, Turkey.

%

Tiirkiye Hypocrea’lar iizerine notlar

Ozet

Dort Hypocrea Fr. (Hypocrea alni Jaklitsch, Hypocrea gelatinosa (Tode) Fr., Hypocrea lixii Pat., Hypocrea
nybergiana T. Ulvinen & H.L. Chamb) iiyesi Tiirkiye’den ilk kez verilmistir. Daha onceden kaydedilen Hypocrea
leucopus (P. Karst.) H.L. Chamb’u da dahil ederek, Tiirkiye Hypocrea’lar1 igin bir teshis anahtar1 olusturulmustur. Yeni
kaytt olarak verilen taksonlara ait kisa betimleme, taksonlarin makro ve mikro morfolojilerine ait fotograflartyla birlikte
verilmistir.

Anahtar kelimeler: yeni kayit, Hypocrea, Tiirkiye
1. Introduction

Hypocrea Fr. is a genus of the family Hypocreaceae within the order Hypocreales and its asexual forms are
mainly classified in the genus Trichoderma, while a few members belong to the other genera, such as Gliocladium
Corda or Stilbella Lindau (Jaklitsch, 2009).

Genus Hypocrea produce perithecia embedded in fleshy stromata forming by pseudoparenchymatous tissue or
highly compacted hyphae, two celled ascospores disarticulating at the septum within the asci of young samples, forming
16 ascospores in each ascus when mature (Jaklitsch et al., 2008; Jaclitsch, 2009).

The members of the genus usually occur on woody or herbaceous substrata, commonly in tropical or
subtropical regions and less frequently in arid, temperate or boreal zone (Chaverri and Samuels, 2003).

According to literature on Turkish macromycota (Sesli and Denchev, 2008, Solak et al., 2007; Akata, 2012),
only one member of Hypocrea (Hypocrea leucopus (P. Karst.) H.L. Chamb) has previously been reported from Turkey.

The aim of the present study is to make a contribution to Turkish mycobiota.
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2. Materials and methods

Fungal samples were collected from Dernekpazari (Trabzon) district and Zigana Mountain (Giimiishane)
between 2013 and 2014 during periodical field trips. Necessary morphological and ecological characteristics of the
samples were recorded and they were photographed in their natural habitats. Then the samples were taken to the
laboratory for further investigations. Identification was performed according to Chaverri and Samuels (2003), Jaklitsch
et al. (2008) and Jaklitsch (2009; 2011). The identified samples were deposited at Karamanoglu Mehmetbey University,
Kamil Ozdag Science Faculty, Department of Biology.

3. Results
The systematic of the newly recorded species is presented in accordance with Jaklitsch, (2009, 2011), Kirk et

al. (2008) and Index fungorum (www.indexfungorum.org: accessed 15 February 2015).

Ascomycota R.H. Whittaker
Hypocreales Lindau
Hypocreaceae De Not.

Hypocrea Fr.

3.1. Key to species of Turkish Hypocrea
1. Stromata stipitate and aSCOSPOrES NYAIINE ........c.eiieiiiiiie e ree e eeennee e 2
1*. Stromata non stipitate and aSCOSPOIES GIEEN ......cieeieiieierieiee e siee e st e e e stestee st e ste e e sbeeseesbeaseesbesteesbeseeeneens 3
2. Stromata < 50 mm long, fertile part yellow to golden brown ..o H. leucopus
2*. Stromata > 50 mm long, fertile part reddish brown to brownish orange ...........ccccccevvevveineene H. nybergiana
3. Stromata translucent, waxy t0 gelatinous ............cccoiiieiiiiiici e H. gelatinosa
3*. Stromata not translucent, waxy t0 gelatinOUS ..........ccooiiiiiiiiiiiii s 4
4. Stromata dark reddish BIrOWN .........ooiiiiii it sbe e b sbeeeenre s H. alni
4%, Stromata 0live T0 dark greeN .........o.i i H. lixii

3.2. Hypocrea alni Jaklitsch (2008).

Anamorph: Trichoderma alni Jaklitsch

Stromata 7-10 mm diam., pulvinate to semiglobose, perithecia embedded, surface smooth, tubercular to rugose,
reddish brown to grayish brown (Figure 1a). Ostiolar dots brownish when young, turning green to blackish when mature
because of spore mass. Asci 70-85 x 4.5-5 um, 16 spored, cylindrical to clavate (Figure 1b). Spores uniseriate, 4-4.5 x
3.5-4 um, oblong to subglobose and green (Figure 1c).

Ecology: On damp wood and bark of alder (Alnus glutinosa), more rarely on silver birch (Betula pendula)
(Jaklitsch, 2009).

Distribution: Austria, Netherlands, Ukraine and United Kingdom (Jaklitsch, 2009).

Specimen examined: TURKEY—Trabzon: Dernekpazari, Zincirlitas village, on dead branch and bark of alder
(Alnus glutinosa), 40°51'’K- 39°17'D, 890 m, 16.07.2014, Yuzun 1603.

Figure 1. Hypocrea alni: a. ascocarps, b. asci, c. ascospores in portions of asci
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3.3. Hypocrea gelatinosa (Tode) Fr. (1849).

Anamorph: Trichoderma gelatinosum P. Chaverri & Samuels

Syn: Chromocrea gelatinosa (Tode) Seaver, Creopus gelatinosus (Tode) Link, Hypocrea gelatinosa (Tode)
Fr., subsp. gelatinosa, Hypocrea gelatinosa subsp. oligotheca Penz. & Sacc., Hypocrea gelatinosa var.
aequalis Henn., Hypocrea gelatinosa var. oligotheca (Penz. & Sacc.) Sacc., Hypocrea gelatinosa var. viridis (Tode)
Sacc., Hypocrea  moriformis Cooke &  Massee, Hypocrea  oligotheca (Penz. &  Sacc.)  Sacc., Sphaeria
gelatinosa Tode, Sphaeria gelatinosa var. viridis Tode, Sphaeria pallida Pers., Sphaeria pallida Pers., var. pallida,
Sphaeria pallida var. viridis (Tode) Pers.

Stromata 1-2 mm diam., pulvinate, circular to angular, soft, gelatinous and translucent, numerous perithecia in
per stroma, surface smooth, colourless, pale grayish to pale yellowish when young, turning green to yellowish green
when mature (Figure 2a-b). Ostioles invisible. Asci 90-100 x 5-5.5 pm, 16 spored, cylindrical to clavate (Figure 2c).
Spores uniseriate, 4-4.5 x 3.5-4.5 um, verrucose, oblong to subglobose and green (Figure 2d).

Ecology: On rotten wood and bark also on various fungi (Jaklitsch, 2009).

Distribution: Austria, France, Germany, Netherlands, Slovenia, Ukraine and United Kingdom (Jaklitsch,
2009).

Specimen examined: TURKEY—Trabzon: Dernekpazari, Giinebakan village, on dead wood of alder,
40°46'K- 40°11'D, 570 m, 05.09.2014, Yuzun 1494.

Figure 2. Hypocrea gelatinosa: a & b. ascocarps, c. asci, d. ascospores in portions of asci

3.4. Hypocrea lixii Pat. (1891).

Anamorph: Trichoderma harzianum Rifai

Stromata 1-4 mm diam., turbinate to pulvinate, circular, surface smooth when young granulose when mature,
olive, dark green to black (Figure 3a). Ostiolar dots greenish brown to black. Asci 80-90 x 5-5.5 um, 16 spored,
cylindrical to clavate (Figure 3b). Spores uniseriate, 4-4.5 x 3.5-4 um, elipsoid, oblong to subglobose and green (Figure
3c).

Ecology: On dead wood and bark also on some macrofungi particularly polypores (Jaklitsch, 2009).

Distribution: Austria, Denmark, Germany, France, Papua New Guinea, Thailand, United Kingdom (Jaklitsch,
2009).

Specimen examined: TURKEY—Trabzon: Dernekpazari, Giinebakan village, on dead wood of alder,
40°46'K- 40°11'D, 570 m, 05.09.2014, Yuzun 1495.
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Figure 3. Hypocrea lixii: a. ascocarps, b. asci, c. ascospores

3.5. Hypocrea nybergiana T. Ulvinen & H.L. Chamb (2004).

Anamorph: Trichoderma nybergianum (T. Ulvinen & H.L. Chamb.) Jaklitsch & Voglmayr

Stromata separated into fertile and sterile parts. Total stroma 60-100 x 20-40 mm, narrowly clavate (Figure
4a). Fertile part 40-60 mm long, reddish brown to brownish orange. Surface smooth, glabrous, slightly tuberculate.
Stipe whitish to beige ((Figure 4a). Ostiolar dots bright ochre to brown. Asci 80-100 x 5-6 pm, 16 spored, cylindrical to
clavate (Figure 4b). Spores uniseriate, 4-4.5 x 3.5-4 um, globose to subglobose and hyaline (Figure 4c).

Ecology: In conifer and mixed forests, on forest litter (Jaklitsch, 2011).

Distribution: Finland and Sweden (Jaklitsch, 2011).

Specimen examined: TURKEY—Trabzon: Giimiishane, Zigana mountain, beech and spruce mixed forest, on
spruce needles, 40°37'K- 39°22'D, 1630 m, 13.10.2013, Kaya, Akata & Yuzun 833.

Figure 4. Hypocrea nybergiana: a. ascocarps, b. asci, c. ascospores in portions of asci..
4. Conclusions

Hypocrea alni is macroscopically very close to H. brunneoviridis Jaklitsch due to their thickly pulvinate,
reddish brown stromata and green spores. It can be seperated from the latter species by its darker stromata with

inconspicuous ostiolar dots and occurrence in damp, grassy or boggy habitats of Alnus glutinosa, often along brooks
(Jaklitsch et al., 2008).
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Hypocrea gelatinosa can be distinguished from other green-spored Hypocrea members by its glassy, waxy to
gelatinous stromata (Jaklitsch, 2009).

Hypocrea lixii is characterized by olive or dark green to black, lenticular, turbinate to pulvinate stromata and
greenish brown to black ostiolar dots. H. epimyces Sacc. and H. parepimyces Jaklitsch may resemble the lenticular form
of the Hypocrea lixii but both former species have reddish to orange-brown and conspicuous ostiolar dots (Jaklitsch,
2009).

Hypocrea nybergiana differs from other stipitate Hypocrea species by its larger, darker stromata and rusty
pigmented scales between the fertile and sterile parts on the stipe (Chamberlain et al., 2004; Jaklitsch, 2011).

Though 75 species were reported from Europe ( Jaklitsch, 2009) only one member of Hypocrea (Hypocrea
leucopus (P. Karst.) H.L. Chamb) has so far been reported from Turkey till now. With the addition of Hypocrea alni, H.
gelatinosa, H. lixii, H. nybergiana current number of the genus increased to five.
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Molecular identification of Nocardia Diversity in soil by multilocus sequence analysis
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Abstract

Identification of Nocardia strains is difficult due to the failure of 16S rRNA sequence analysis,
chemotaxonomical and biochemical tests. In this study, identification of the possible novel Nocardia isolates was made
by Multilocus Sequence Analysis. Four multilocus gene regions, gyrase B, B subunit of DNA topoisomerase (gyrB),
16S rRNA (16S rDNA), subunit A of SecA preprotein translocase (secAl), and RNA polymerase (rpoB), were used to
identify ten Nocardia strains isolated from different soil samples. The region of gyrB, 16S rRNA, secAl and rpoB genes
of ten isolates were compared with related type strains of Nocardia. Concatenate sequence analysis of 2.061 bp allowed
differentiation of all isolates and type strains, with a range of interspecies similarity of 91.4-99.8%. Nocardia sp.
FSN13, FSN14, FSN34 and FSN37 isolates shared 95.4- 96.4% of the concatenated gyrB-16S rRNA-secAl-rpoB
sequences similarity with the type strain N. abscessus. FSN35, FMNO06 and FMN15 Nocardia isolates were determined
to be related with N. rhamnosiphila 97.9, 95.3 and 98.6% sequences similarity, respectively. It was determined that
FSN27 isolate was closely related with N. takedensis and had 96.7% similarity, FGN17 and FGN19 isolates were
determined to be related with N. speluncae the similarity of 95.5 and 95.3%., respectively.

Key words: 16S rRNA, gyrB, rpoB, secAl, Nocardia

%

Multilokus dizi analizleri ile topraktaki Nocardia gesitliliginin molekiiler tanimlamasi

Ozet

Nocardia suglarmm tanimlanmasi 16S rRNA dizi analizleri, kemotaksonomik ve biyokimyasal testlerdeki
hatalar nedeniyle zordur. Bu ¢alismada, olasi yeni Nocardia izolatlarmin tanimlamasi Multilokus Dizi Analizleri
kullanilarak yapildi. Dort multilokus gen bolgesi, giraz B, DNA topoisomerazin f altiinitesi (gyrB), 16S rRNA (16S
rDNA), SecA preprotein translokazin A altiinitesi (SeCA1l) ve RNA polymeraz B altiinitesi (rpoB), farkli toprak
Orneklerinden izole edilen on Nocardia susunun tanimlanmasinda kullanildi. On izolatin gyrB, 16S rRNA, secAl ve
rpoB gen bolgeleri iligkili Nocardia tip suslari ile karsilagtirildi. 2.061 bp’in birlestirilmis dizi analizleri tiim izolat ve
tip suslarmin 91.4-99.8%. tiir i¢i benzerlik orani ile farklilagsmasmi sagladi. Nocardia sp. FSN13, FSN14, FSN34 ve
FSN37 isolatlar1 N. abscessus tip susu ile birlestirilmis gyrB-16S rRNA-secAl-rpoB dizi benzerligi 95.4- 96.4% oldugu
belirlendi. FSN35, FMNO6 ve FMN15 Nocardia isolatlarinin 97.9, 95.3 ve 98.6% dizi benzerligi ile N. rhamnosiphila’a
akraba oldugu belirlendi. FSN27 izolat1 N. takedensis ile yakin iliskili oldugu belirlendi ve FGN17 ve FGNI19
izolatlarminda N. speluncae ile 95.5 ve 95.3% benzerlik orani ile iligkili oldugu belirlendi.

Anahtar kelimeler: 16S rRNA, gyrB, rpoB, secAl, Nocardia
1. Introduction
The members of the genus Nocardia among aerobic actinomycetes, which are Gram-positive and partially

acid-alcohol fast at some stage of the growth cycle, can be found as worldwide microorganisms in fresh and salt water,
soil, dust, decaying vegetation and fecal deposits from animals (Brown-Elliott et al., 2006). While some strains of
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Nocardia can cause primary pulmonary or cutaneous diseases or central nervous system and disseminated diseases in
human and animals, some members of the genus are industrially important for the production of bioactive secondary
metabolites such as monobactam antibiotic called as nocardiocin. Up to date, approximately 100 species have been
described for Nocardia (Euzéby, 2012).

Due to the difficulty of identifying Nocardia isolates by standard phenotypically based methods, sequence
analysis of 16S rRNA gene has become the ‘gold standard’ for bacterial identification. Because 16S rRNA gene has a
low mutation rate in evolution, 16S rRNA gene sequence cannot be distinctive. For instance, there were 99,8% 16S
rRNA gene sequence similarity between N. veterana and N. Kruczakiae, but these Nocardia strains were identified as
different species (Harayama and Kasai, 2006).

Currently, multilocus sequence analysis (MLSA) is used to determine the taxonomic positions in prokaryotes.
Moreover, MLSA has been a valuable method for the taxonomic investigation due to ease of use, accuracy, and
discriminatory power (Mctaggart et al., 2010). Fortunately, The evolution of MLSA genes occur slowly by the random
accumulation of neutral mutations. To determine phylogenetic relation within different bacterial genera, MLSA has
been used with a number of protein coding genes called gyrB, secAl, rpoB, recA and hsp65 (Kim et al., 2003; Kang et
al., 2009; Mctaggart et al., 2010).

The gyrB gene codes for the B-subunit of DNA gyrase, a type Il DNA topoisomerase, is chosen for
phylogenetic studies, because horizontal gene transfer (HGT) occurs rarely in informational genes involved in
transcription and translation (Harayama and Kasai 2006). To understand inter- and intra-species relationships, gyrB
gene has been researched within different actinobacterial genera including Nocardia (Takeda et al., 2010),
Amycolatopsis (Everest and Meyers, 2009), Gordonia (Kang et al., 2009), Kribbella (Kirby et al., 2010),
Microbacterium (Richert et al., 2007), Mycobacterium (Devulder et al., 2005) and the whorl-forming Streptomyces
species (Hatano et al., 2003).

The rpoB gene encoding the subunit of DNA-dependent RNA polymerase has been successfully used to
determine phylogenetic relationships among strains in the genus Amycolaptosis, Corynebacterium, Micromonospora,
Mycobacterium, Nocardia, Streptomyces and Tsukamurella (Kim et al., 2003). The rpoB gene is made up of a one-copy
and a functional gene. Therefore, the amino acid sequence with DNA sequence information can also be used for genus
separation (Kim et al., 2003).

The SecAl gene is an essential component of the major pathway of protein secretion across the bacterial
cytoplasmic membrane. The discrimination of 29 Mycobacterium species has been done by the secAl gene (Zelazny et
al., 2005). The type strain and isolates of Nocardia have been identified using sequence analysis of both a portion of
secAl gene and the amino acid sequence (Kong et al., 2010).

The aim of this study was to analyse four-locus (gyrB-16S-secAl-rpoB) gene regions for the identification of
Nocardia soil isolates. Ten Nocardia species isolated from various soil samples were characterized in this study through
phylogenetic analysis of concatenated sequences consisting of partial fragments of gyrB, 16S rRNA, secAl and rpoB
genes.

2. Materials and methods
2.1. Strains

Ten soil isolates and five type species of Nocardia were used in the study (Table 1). Ten soil samples were
collected from three different countries, France (Gap), Russia (Moscow) and Turkey (Balikesir, Kiitahya). For the
selective isolation of Nocardia, we used sucrose-gradient centrifugation method with humic acid-vitamin (HV) agar
(Hayakawa and Nonomura, 1987; Yamamura et al., 2003). Mycolic acid test was applied for the selection of Nocardia
isolates and mycolic acid methyl esters were determined by thin layer chromatography (Minnikin et al., 1980).
Nocardia type strains were obtained from DSMZ (Deutsche Sammlung von Mikroorganismen und Zellkulturen
GmbH). The bacterial type strains and soil isolates used in this study were presented in Table 1. All tested strains were
incubated at 30°C for 3-7 days on TYG medium (0.3% tryptone, 0.5% yeast extract, 0.5% glucose, 1.5% agar) or
GYME medium (0.4% glucose, 0.4% yeast extract, 1% malt extract, 0.2% CaCO3, 1.2% agar).

2.2. DNA extraction, PCR and sequencing

The guanidine thiocyanate DNA extraction procedure of Pitcher et al. (1989) was used with modifications
(pretreatment with proteinase K, 100pg/ml and sodium dodecyl sulphate SDS, final concentration 2%, w/v) to obtain
genomic DNA. Full 16S rRNA and partial secAl, rpoB, and gyrB sequences were amplified using a HotStarTaq®
(Qiagen) in Thermal Cycler (PCR Express, ThermoHybaid, Middlesex, UK). The primers and PCR cycling conditions
were listed in Table 2-3. PCR conditions were carried out in 50 pl reaction volumes of 16S rRNA and gyrB gene
regions. Each PCR mixture of 16S and gyrB contains 20 uM of each primer (Invitrogen and IDT, respectively), a
mixture of 25 mM of each deoxynucleoside triphosphates (Promega) and Taq polymerase buffer (Qiagen).
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Chromosomal DNA (50-300 ng) and Taq polymerase (2.5 U, HotStarTaq®, Qiagen) were also added to the solution.
The amplification conditions are presented in Table 3. Similar PCR conditions were carried out in 25 pl reaction
volumes of rpoB and secAl gene regions. The sequence analysis of obtained PCR product was performed by Macrogen
(Seoul, Korea and Amsterdam the Netherland) using ABI 3730 XL DNA sequencer.

Table 1. GenBank accession numbers of the gyrB-16S-secAl-rpoB sequences for Nocardia type species
and soil isolates used in this study

Accession No

isolate No: Isolate Name: 16S gyrB rpoB secAl
FMNO6* Nocardia sp. JN896620 JQ040832 JQ040839 JX982582
FMN15* Nocardia sp JNB896621 JQ040834 JQ040840 JX982587
FGN17* Nocardia sp KC993086 JX982575 JQ349533 JX982581
FGN19* Nocardia sp KC993087 JX982576 JQ349534 JX982584
FSN13* Nocardia sp KC993082 JQ349548 JQ349540 JX982590
FSN14* Nocardia sp KC993083 KF723322 JQ349541 JX982591
FSN27* Nocardia sp KC993078 KF835566 KF835567 KF835565
FSN34* Nocardia sp. KC993084 JX982574 JQ349543 JX982592
FSN35* Nocardia sp. KC993081 JX982572 JQ349544 JX982594
FSN37* Nocardia sp. KC993085 JQ349547 JQ349545 JX982593
45078* N. speluncae AM422449 HM856186 JQ349524* JX982578*
N1373* N. takedensis T AB158277 AB450809 JQ349525* JX982577*
N1187* N. cyriacigeorgica ™ AF430027 AB450784 JQ349527* ABD37096
202GMO N. rhamnosiphila’ EF418604 HM856180 JN215693 ADNB88953
DSM 43397 N. carnea’ 236929 AB075569 JN215703 ABD37101
JCM 3332 N. flavorosea " 246754 AB450787 DQ085118 AEH95186
IMMIB D-1592 N. abscessus T AF218292 GQ496132 AAS48628 DQ360260
JCM 12235 N. testacea AB192415 GQ496091 DQ085134 DQ360286
IFM 10088 N. sienata AB121770 GQ496094 JN215698 ABD37115
IFM 10035 N. arthritidis T AB108781 AB450769 DQ085141 ABD37092
IFM 02457 N. asiatica ' AB092566 AB450770 DQ085139 ABD37093
IFM 10311 N. shimofusensis T AB108775 AB450806 DQ085143 EU178751

T: Type strain *Multilocus gene regions have been studied and deposited to GenBank-NCBI database in this study.

Table 2. Primers used in PCR and sequencing for 16S rRNA, rpoB, gyrB and secAl

Region Uses
Gene Primer Sequence (5°-3°) Size Source
name PCR | Sequences
ig?\u A 27f AGAGTTTGATCTGGCTCAG | 20 | 8 | 27 | + N Lane, 1991
MG3f CAGCAGCCGCGGTAATAC 18 520 | 536 N Kagayma et al., 2004
MG5f AAACTCAAAGGAATTGACGG | o | 907 | o6 N Chun, 1995
1525r AAGGAGGTGWTCCARCC 17 | 1544 | 1525 | + v Lane, 1991
1115r AGGGTTGCGCTCGTTG 16 | 1115 | 1131 N Gyobu a;go'l’“yad(’h'
1492r TACGGYTACCTTGTTACGACT | 21 | 1492 | 1474 N Gyobu azngo';’“yad‘)h'
rpoB MF CGACCACTTCGGCAACCG | 18 | 203 | 221 | W N Kim et al., 2003
MR TCGATCGGGCACATCCGG | 18 | 554 | 536 | Kim et al., 2003
gyrB Noc-gyrB-F | CTTCGCCAACACCATCAACAC | 21 972 | 992 N N McTaggart et al.,2010
Noc-gyrB-R | TGATGATCGACTGGACCTCG | 20 | 1563 | 1582 | v McTaggart et al.,2010
SecAl secAl-F47 | GCGACGCCGAGTGGATGG | 18 | 413 | 430 | + v McTaggart et al.,2010
ScegnARlz' TTGGCCTTGATGGCGTTGTTC | 21 | 876 | 896 | < McTaggart et al.,2010
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Table 3. PCR amplification conditions for 16S rRNA, rpoB, gyrB and secAl

Condition 16S rRNA gyrB rpoB secAl
Denaturation 5 min 95°C; 1 cycle 5 min 95°C; 1 cycle 3 min 95°C; I cycle Smin 95°C; 1 cycle
Annealing 95°C, 1 min ; 2 min 55°C, 3 min 95°C, 1 min ; 1 min 55- 95°C, 20's; 20 s 58- 305 95°C; 45565°C,50s
72°C; 35 cycles 65°C, 1 min 72°C; 35 60°C, 20 s 68°C; 30 72°C; 30 cycles
cycles cycles
Final extension 10 min 72° C; 1 cycle 5 min 72° C; 1 cycle 5 min 68° C; 1 cycle 5 min72°C;1
cycle

2.3. Cluster analysis

The 16S rRNA, gyrB, rpoB and secAl gene sequences of strains were determined and compared with the
corresponding sequences in the GenBank database using the BLAST program and the EzTaxon-e server (http://eztaxon-
e.ezbiocloud.net/) following the description presented by Kim and colleagues (Kim et al., 2012). Phylogenetic analysis
was conducted using MEGA 5.0 (Tamura et al., 2011) by first generating a complete alignment of 16S rRNA, gyrB,
rpoB and secAl gene sequences of the isolates and type strains of valid species. For the analysis, sequences were
aligned and trimmed with start and end positions to yield fragments of the following sizes: 1.300-1.500 bp for 16S,
500-600 bp for gyrB, 240-300 bp for secAl and 300 bp for rpoB. The trimmed sequences were concatenated in the
order gyrB-16S-secAl-rpoB to generate a 2.061 bp sequence. The 16S rRNA, gyrB, rpoB and secAl gene sequences
obtained in this study were manually aligned with the published sequences of the species available from the NCBI-
EMBL and DDBJ databases. The individual and concatenated sequence alignments were performed by using the
program CLUSTAL W in MEGAS5.0 and BioEdit 7.2.0, which were used to calculate evolutionary distances and
similarity values (Hall 1999; Tamura et al., 2011). Phylogenetic trees were constructed using the neighbour-joining
(Saitou and Nei, 1987), maximum parsimony (Kluge and Farris, 1969) and maximum-likelihood (Felsenstein, 1981)
algorithms in MEGAS.0 (Tamura et al., 2011). Evolutionary distances were calculated using the model of Kimura 2-
parameter (K2P) (Saitou and Nei 1987). Topologies of the resultant trees were evaluated by bootstrap analysis
(Felsenstein, 1985) based on 1000 resamplings.

2. 4. Nucleotide sequence accession numbers

The 16S rRNA, gyrB, rpoB and secAl sequences of some type strains and test samples, which we primarily
determined in this study, have also been deposited in the NCBI database under the accession numbers listed in Table 1.

3. Results

In this study, selective isolation technique and media have been used for Nocardia isolation from various soil
samples. Totally four hundred seventy-six actinomycetes were isolated after incubation at 28 °C for 14-21 days on HV,
TYG with and without vitamin, GYM medium with and without vitamin supplemented with nalidixic acid, rifampicin
and cycloheximide.

Selected 125 Nocardia-like isolates were degraded by acid methanolysis, and hexane extracts were examined
for mycolic acids by TLC. Obtained Rf values (0.47) for Nocardia isolates were similar with the literature, except for N.
abscessus having the value of 0.91. In addition, mycolic acid containing isolates were amplified by PCR for the
identification of genus level (Ozdemir-Kocak, 2011).

PCR amplification of mycolic acid containing isolates was performed for 16S rRNA gene region using
universal primers 27f and 1525r generating a fragment of ~1500 bp long for each isolate. While all test isolates yielded
~1500 bp sequence, except one test isolate, FGN19 produced 1300 nt sequence. gyrB gene amplification of soil isolates
was achieved by primers Noc-gyrB-F and Noc-gyrB-F generating a partial fragment of ~500-600 bp for each isolate.
For rpoB gene amplification of these organisms, MF and MR primers were used, and a fragment of 300 bp was
generated. PCR amplifications of other gene region secAl were performed by using primers secAl-FA7 and secAl-
ConR2, and a fragment of 450 bp long for each soil isolate was created.

gyrB-16S rRNA-secA1-rpoB sequences of soil isolates were aligned with those of other known closely related
Nocardia type species obtained from the GenBank/EMBM/DDBJ (Table 1) and phylogenetic tree was constructed on
the basis of distance and neighbour-joining analyses (Figure 1).

Each of the gene regions was individually analysed and all isolates shared 95.4% and 100% of 16S rRNA gene
sequence similarity with the type strain value, corresponding to 54 and O nt differences, respectively, while Nocardia
soil isolates were found to be 84% and 100% of gyrB gene sequence similarity with the type strain values,
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corresponding to 68 and 0 nt differences, respectively. For all type strains and soil isolates, similarity for the rpoB gene
ranged from 78.1% to 100% and nt differences were found as 58 to 0, and also these organism shared 81% and 100% of
secAl gene sequence similarity, 33 to 0 nt differences, respectively (Supplementary Figure 1-4).

Nocardia soil isolates were also characterized by gyrB-16S-secAl-rpoB sequence analysis to establish their
phylogenetic positions. The neighbour-joining, maximum-parsimony and maximum-likelihood methods were
implemented to each of the four gene regions in order to identify sequence diversity within Nocardia. In this study, four
gene regions were used to compare Nocardia soil isolates and type strains and it was found that the similarity of the
concatenated gyrB-16S rRNA-secAl-rpoB sequences ranged from 91.4-100%, with O to 176 nt differences occurring
between strains (Table 4).

The concatenated gyrB-16S rRNA-secAl-rpoB sequences analysis was described as a powerful taxonomic
tool, which were useful for identification of novel species. In this study, FSN27 isolate was determined, which was
closely related with N. takedensis and had 99.3% of 16S rRNA gene sequence similarity with 8 nt difference, and also
the similarity of the concatenated gyrB-16S rRNA-secAl-rpoB sequences ranged from 96.7%, with 66 nt difference
(Table 4).

N. sienata IFM 10088" (AB121770)
N. testacea JCM 12235" (AB192415)

Nocardia sp. FSN35 (KC993081)

N. rhamnosiphila 202GMOT(EF418604)

99 Nocardia sp. FMN15 (JN896621)
Nocardia sp. FMN06 (JN896620)

100 o Nocardia sp. FGN17 (KC993086)
100 LNocardia sp. FGN19 (KC993087)

N. speluncae N2-11T (AM422449)
100 N. carnea DSM 433977 (Z36929)

7;|: N. flavorosea JCM 33327 (Z46754)

N. abscessus IMMIB D-15927 (AF218292)

_|:N. cyriacigeorgica DSM 44484™ (AF430027)
100 N. takedensis MS1-3" (AB158277)

Nocardia sp. FSN27 (KC993078)
e N. shimofusensis IFM 10311 (AB108775)

62|: N. arthritidis IFM 10035" (AB108781)

N. asiatica IFM 02457 (AB092566)

o0 ﬂr Nocardia sp. FSN13 (KC993082)
Nocardia sp. FSN37 (KC993085)

86

100 l Nocardia sp. FSN14 (KC993083)
99 L— Nocardia sp. FSN34 (KC993084)
Rhodococcus equi DSM43199" (X80613)

—
0.01
Figure 1. Neighbour-joining tree (Lane, 1991) based on the concatenated gyrB-16S rRNA-secAl-rpoB sequences (2061
bp length) showing the relationships between test soil isolates and closely related type strains of the genus Nocardia.
Numbers on branch nodes are bootstrap values (1000 resamplings; only values over 50% are given). Bar 0.01
substitutions per nucleotide position. 16S rRNA GenBank accession numbers are given in parenthesis.

Nocardia sp. FSN13, FSN14, FSN34 and FSN37 shared 96.0, 95.6, 95.4 and 96.4% the concatenated gyrB-
16S rRNA-secAl-rpoB sequences similarity with the type strain N. abscessus, with 81, 89, 93 and 74 nt differences
occurring between strains while Nocardia sp. FSN13, FSN14, FSN34 and FSN37 shared 99.8 and 100% the next three
of 16S rRNA gene sequence similarity with the type strain N. abscessus values, corresponding to 2 and 0 nt differences,
respectively (Table 4).
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FSN35 and FMN15 Nocardia isolates were determined to be closely related with N. rhamnosiphila 99.5,
99.6% of 16S rRNA gene sequence similarity with 6 and 5 nt difference, and also the similarity of the concatenated
gyrB-16S rRNA-secAl-rpoB sequences ranged from 97.9, 98.6%, with 43 and 28 nt difference, respectively (Table 4).

There were 95.3% similarity in the concatenated gyrB-16S rRNA-secAl-rpoB sequences between Nocardia
FMNO6 and N. flavorosea, N. carnea, with 96 nt difference while FMNO6 shared 99.5 of 16S rRNA gene sequence
similarity with the type strain of N. flavorosea and N. carnea, with 7 nt difference (Table 4).

It was determined that FGN17 and FGN19 Nocardia isolates were closely related with N. jinanensis and N.
speluncae 99.6, 99.3 and 99.6, 99.1 % of 16S rRNA gene sequence similarity with 6, 9 and 4, 10 nt difference. FGN17
and FGN19 isolates were closely related with N. speluncae and also the similarity of the concatenated gyrB-16S rRNA-
secAl-rpoB sequences ranged from 95.5, 95.3%, with 91 and 95 nt difference, respectively (Table 4).

The concatenated gyrB-16S rRNA-secAl-rpoB sequence analysis result in 10 isolates, sharing 91.4-99.8%
gene sequence similarity with related type strains which were presented in Figure 1. More importantly, Nocardia
FSN13, FSN14, FSN34 and FSN37 isolated from Sindirgt Dam Lake were found to be related to pathogenic Nocardia
abcessus..

4, Conclusions

Many studies have been performed using several selective medium and isolation techniques in order to achive
isolation of Nocardia from natural habitats and clinical samples. The recent researchers screened marine and soil
actinomycetes intensively to elucidate the structures of bioactive molecules produced by them (Yamamura et al., 2003;
Goodfellow and Fiedler 2010). Potentially ten mycolic acid containing novel Nocardia soil isolates were identified on
the genus level by 16S rRNA gene sequence analysis in this study.

Recently, numerous taxonomic studies of soil and clinical Nocardia isolates have also been performed using
MLSA for taxonomic position determination. Three- (gyrB-16S-secAl), four- (gyrB-16S-secAl-hsp65) or five-locus
(gyrB-16S-secAl-hsp65-rpoB) for MLSA were found to be reliable methods to explain the identification of taxonomic
positions of Nocardia species (Mctaggart et al., 2010). Thus, secAl, gyrB and rpoB genes analyses are more distinctive
than data obtained by 16S rRNA gene sequence analysis. While examining individually, the distinction of each isolates
was found to be more efficient by secAl, gyrB and rpoB gene analysis than 16S rRNA gene sequence analysis. In this
study, Nocardia sp. FSN13, FSN14, FSN34 and FSN37 shared 99.8 and 100% 16S rRNA gene sequence similarity with
the type strain N. abscessus, in contrast, according to four-locus (gyrB-16S-secAl-rpoB) of MLSA analysis of this soil
isolates, they showed that these isolates were significantly different from N. abscessus. Isolates of FSN13, FSN14,
FSN34 and FSN37 were found to be pathogenic Nocardia strains, which will be the first report from Turkey.

In conclusion, using of secAl, gyrB and rpoB genes in MLSA with 16S rRNA gene analysis may finally be
most useful as part of a multigene approach for the identification of Nocardia isolates. Nocardia isolates have 91.4-
99.8% gene sequence similarity to closely related type strains, which are estimated to be potentially novel species. The
identified Nocardia isolates in this study will be further searched for numerical and chemotaxonomic characterization
and also DNA-DNA homology analysis is needed to accommodate as a new species in the genus Nocardia..
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Table 4. Nucleotide similarities (%) and differences based on the concatenated gyrB-16S rRNA-secAl-rpoB sequences (2061 bp length) of the test soil isolates and closely
related valid strains of Nocardia

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23
1. Rhodococcus equi - 211 | 225 | 206 | 243 | 222 | 248 | 237 | 202 | 241 | 256 | 230 | 233 | 244 | 247 | 239 | 238 | 235 | 235 | 232 | 239 | 228 | 230
2. N. abscessus 89.7 - 92 88 120 62 126 | 119 90 124 | 136 | 108 | 120 | 124 | 128 | 123 | 121 81 89 107 93 117 | 74
3. N. arthritidis 89.0 | 95.5 - 63 165 | 116 | 169 | 157 | 107 | 163 | 175 96 153 | 160 | 164 | 161 | 156 72 69 107 73 153 | 65
4. N. asiatica 90.0 | 95.7 | 96.9 - 160 | 110 | 164 | 148 | 100 | 157 | 176 | 108 | 148 | 160 | 164 | 153 | 149 77 73 113 77 147 | 70
5. N. carnea 88.2 91.9 | 92.2 - 110 35 93 148 96 56 169 91 99 103 93 87 156 | 158 | 164 | 160 92 | 155
6. N. cyriacigeorgica 89.2 gg; 943 | 946 | 94.6 - 117 | 114 | 109 | 110 | 140 | 114 | 102 | 133 | 137 | 117 | 115 | 113 | 109 | 116 | 113 | 106 | 108
7. N. flavorosea 879 | 93.8 | 91.8 | 92.0 | 98.3 | 94.3 - 92 154 98 66 170 94 107 | 111 96 90 159 | 160 | 161 | 163 99 | 157
8. N. rhamnosiphila 885 | 942 | 923 | 928 | 954 | 944 | 955 - 140 52 118 | 147 42 80 84 57 28 154 | 149 | 145 | 153 43 | 149
9. N. shimofusensis 90.1 | 956 | 948 | 95.1 | 92.8 | 94.7 | 925 | 93.2 - 151 | 166 | 112 | 139 | 154 | 157 | 146 | 141 | 112 | 108 | 120 | 112 | 141 | 105
10. N. sienata 88.3 | 939 | 92.0 | 92.3 | 953 | 946 | 952 | 97.4 | 92.6 - 121 | 144 29 81 84 64 56 165 | 159 | 147 | 163 40 | 160
11. N. speluncae 875|934 | 915 | 914 | 972 | 93.2 | 96.7 | 942 | 919 | 94.1 - 172 | 117 91 95 115 | 114 | 168 | 168 | 157 | 171 | 119 | 166
12. N. takedensis 88.8 | 94.7 | 953 | 94.7 | 91.8 | 944 | 91.7 | 928 | 94.5 | 93.0 | 91.6 - 137 | 153 | 156 | 145 | 146 | 127 | 122 66 126 | 139 | 120
13. N. testacea 88.6 | 941 | 925 | 928 | 955 | 95.0 | 954 | 97.9 | 93.2 | 985 | 943 | 93.3 - 81 84 56 38 156 | 148 | 143 | 152 31 | 151
14. Nocardia sp.FGN17 88.1 | 939 | 922 | 922 | 951 | 935 | 948 | 96.1 | 925 | 96.0 | 955 | 925 | 96.0 - 5 56 70 161 | 153 | 152 | 157 75 | 158
15. Nocardia sp.FGN19 88.0 | 93.7 | 92.0 | 92.0 | 95.0 | 93.3 | 946 | 959 | 923 | 959 | 953 | 924 | 959 | 99.7 - 59 74 165 | 157 | 155 | 161 78 | 162
16. Nocardia sp.FMN06 88.4 | 94.0 | 92.1 | 925 | 954 | 943 | 953 | 972 | 929 | 96.8 | 944 | 929 | 97.2 | 97.2 | 97.1 - 54 152 | 152 | 150 | 155 59 | 148
17. Nocardia sp.FMN15 884 | 941 | 924 | 92.7 | 95.7 | 944 | 956 | 98.6 | 93.1 | 97.2 | 944 | 929 | 98.1 | 96.6 | 96.4 | 97.3 - 152 | 146 | 144 | 150 | 41 | 148
18. Nocardia sp.FSN13 88.5 | 96.0 | 96,5 | 96.2 | 92.4 | 945 | 922 | 925 | 945 | 919 | 91.8 | 93.8 | 92.4 | 92.1 | 919 | 92.6 | 92.6 - 28 126 24 153 7
19. Nocardia sp.FSN14 885 | 956 | 96.6 | 96.4 | 92.3 | 94.7 | 922 | 92.7 | 947 | 92.2 | 91.8 | 94.0 | 92.8 | 925 | 923 | 926 | 929 | 98.6 - 126 4 148 | 23
20. Nocardia sp.FSN27 88.7 | 948 | 948 | 945 | 92.0 | 943 | 921 | 929 | 941 | 928 | 923 | 96.7 | 93.0 | 926 | 924 | 92.7 | 93.0 | 93.8 | 93.8 - 130 | 144 | 121
21. Nocardia sp.FSN34 884 | 954 | 96.4 | 96.2 | 92.2 | 945 | 92.0 | 925 | 945 | 92.0 | 91.7 | 93.8 | 92.6 | 92.3 | 92.1 | 924 | 92.7 | 98.8 | 99.8 | 93.6 - 152 | 27
22. Nocardia sp.FSN35 889 | 943 | 925 | 928 | 955 | 948 | 951 | 979 | 93.1 | 98.0 | 942 | 93.2 | 98.4 | 96.3 | 96.2 | 97.1 | 98.0 | 925 | 92.8 | 93.0 | 92.6 - 148
23. Nocardia sp.FSN37 88.8 | 96.4 | 96.8 | 96.6 | 92.4 | 94.7 | 923 | 92.7 | 949 | 922 | 919 | 941 | 926 | 923 | 92.1 | 928 | 92.8 | 99.6 | 98.8 | 94.1 | 98.6 | 92.8 -
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Supplementary Figure 1. Neighbour-joining tree based on the 16S rRNA sequences showing the relationships between
test soil isolates and closely related type strains of the genus Nocardia. 16S rRNA GenBank accession numbers are
given in parenthesis.
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Supplementary Figure 2. Neighbour-joining treebased on the gyrB sequences showing the relationships between test
soil isolates and closely related type strains of the genus Nocardia. gyrB GenBank accession numbers are given in
parenthesis.
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Supplementary Figure 3. Neighbour-joining tree based on the rpoB sequences showing the relationships between test
soil isolates and closely related type strains of the genus Nocardia. rpoB GenBank accession numbers are given in

parenthesis.
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Supplementary Figure 4. Neighbour-joining tree based on the secAl sequences showing the relationships between test
soil isolates and closely related type strains of the genus Nocardia. secA1GenBank accession numbers are given in

parenthesis.
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Productivity distribution modelling of Anatolian Black Pine (Pinus nigra subsp. pallasiana var. pallasiana) in the
Tiirkmen Mountain, Eskisehir

Siikran OGUZOGLU ™, Kiirsad OZKAN !
! Siileyman Demirel Universitesi Orman Fakiiltesi, Orman Miihendisligi Béliimii, Isparta, Tiirkiye

Abstract

This study was carried out to obtain regionalization models by examining the relationships between response
variables distribution and productivity of Crimean pine forests (Pinus nigra J. F. Arnold subsp. pallasiana (Lamb.)
Holmboe var. pallasiana), and explanatory variables (digital environmental variables) in Tiirkmen mountain. The data
were collected for productivity 56 and for distribution from 278 sample plots. To model distribution of Crimean pine,
binary data, absence (0) and presence (1), was used as response variable. The other response variable were site index,
height value of plus tree at a standard age (100 years old), which was taken as a measure of productivity. To built
distribution model of Crimean pine, classification tree technique (CT), in order to obtain productivity were performed
regression tree technique (RT). Distribution and productivity models were built by altitude and topographical position
index. The results of this study are significant for contributions of developing management plans and realization
implementations on Crimean pine forests of Turkmen mountains in the future.

Key words: Anatolian Black Pine, productivity, distribution, modelling, Tiirkmen Mountain

%

Eskisehir Tiirkmen Dagi’nda Anadolu Karacaminin (Pinus nigra subsp. pallasiana var. pallasiana) verimliliginin
dagihm modellemesi

Ozet

Bu ¢alisma; Eskisehir Tirkmen Dagi’nda karagam ormanlarinin yayilisi ve verimliligi ile dijital ¢evresel
degiskenler arasindaki iliskileri inceleyerek, yaygmlastirma modellerinin elde edilmesi amaciyla gerceklestirilmistir.
Arastirmaya konu olan veriler; verimlilik (bonitet endeksi) i¢in 56 drnek alandan, dagilim (var-yok verisi) i¢in 278
ornek alandan elde edilmistir. Karacamin dagilim modelini elde etmek i¢cin bagimli degisken var yok seklinde ikili
kategorik verilerden olugmustur. Verimlilik modeli i¢in bagimli degisken karagamdan alinan standart yastaki (100
yasindaki) bonitet indeksi degerleri kullanilmistir. Karagamin dagilim modeli i¢in smiflandirma agaci teknigi (SA),
verimlilik modeli i¢in regresyon agaci teknigi (RA) uygulanmistir. Dagilim ile verimlilik modelini yiikselti ve
topografik pozisyon indeksi degiskenleri olusturmustur. Bu c¢alismanin sonuglari Tiirkmen Dagi'nda karagam
ormanlarinda yapilacak amenajman planlarmin sekillenmesinde ve uygulamaya gecirilmesinde saglayacag: katkilar
bakimindan 6nem tagimaktadir.

Anahtar kelimeler: Karagcam, verimlilik, dagilim, modelleme, Tiirkmen Dag1
1. Giris

Pinaceae familyasinda yer alan karacam igne yaprakli bir orman agac: tiiriidiir. Ulkemizde familyanin 4 cinse
(Pinus, Picea, Abies, Cedrus) ait 9 tiirii ve bu tiirlere bagh 22 taksonu bulunmaktadir (Yaltirik ve Akkemik, 2011).
Tiirkiye'de yayilis gosteren karagam tiiri Anadolu karagamudir (Pinus nigra J. F. Arnold subsp. pallasiana (Lamb.)
Holmboe var. pallasiana). Bu takson iilkemizde genel olarak Trakya, Kuzey, Bati ve Giiney Anadolu’da yayilig
yapmaktadir. Anadolu karacami Tiirkiye’de; Kuzey’de Tokat ile Giineydogu’da Maras illeri arasinda ¢ekilecek bir
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hattin batisinda, genis alanlar halinde yer alir (Saatgioglu, 1976). En genis yayilis1 ise Bat1 Anadolu’dadir (Alptekin,
1986). Karacam yayilig alani, ekolojisi ve odununun kullanig yeri agisindan iilkemizde onemli bir agag¢ tiiriidiir.
Anadolu karagamu, asli orman agaci tiirlerimizin igerisinde dagilim olarak biiyiik bir orana sahiptir. Orman ve Su Isleri
Bakanligi’na bagli Orman Genel Miidiirliigii’niin 2013 verilerine gore, iilkemizin bozuk ve normal nitelikteki toplam
orman alan1 21.678.135 ha olup, bu alan i¢erisinde karagamin alansal dagilim orani yaklagik olarak %22 (4.693.059.6
ha)’ dir (OGM, 2013). Anadolu’da stebe en ¢ok sokulan tiir olmasi ve ekolojik toleransmin yiiksek olmasi nedeniyle
Anadolu karagami, I¢ Anadolu Bolgesi Eskisehir Tiirkmen Dagi’nda da énem arz etmektedir. Son yillarda yapilan
agaglandirma galismalari ile potansiyel agaglandirma alanlarmin biiyiik bir boliimii I¢ Anadolu Bdlgesi’nde yer almakta
ve Anadolu karagami agaglandirma ¢aligmalarinda siklikla kullanilmaktadir. Bu nedenle, Anadolu karagaminin en iyi
gelisim gosterecegi yerlerin tespit edilerek Oncelikli olarak bu yerlerde genglestirme ve agaglandirma ¢aligmalari
yapilmalidir. Bu sebeple, bu tiiriin verimliligi ve dagilimmim modellenmesi karagam ile yapilacak genglestirme ve
agaclandirma caligmalarinda, dncelikli alanlarin tespiti igin dnemlidir (Ozkan ve Giilsoy, 2009).

Ulkemizde karagam tiirii ile ilgili yapilmis birgok ¢alisma bulunmaktadir (Giilsoy vd., 2008). Ancak tiiriin
dagilimi ile gelisgiminin dijital g¢evresel altlik haritalar kullanilarak modellenmesine ydnelik az sayida caligma
bulunmaktadir (Ozkan vd., 2008; Ozkan ve Giilsoy, 2009). Zira son yillarda 6nem kazanan ekosistem tabanl
fonksiyonel planlama g¢aligmalart i¢in, bu tiir ¢aligmalar altlik niteligindedir. Farkli yorelerde farkl tiirler icin elde
edilen potansiyel dagilim ve verimlilik modellemeleri dijital verilerle elde edildiginden yayginlastirilarak planlamalarda
kullanilabilmektedir. Tiirlerin potansiyel dagilim ile verimliligini etkileyen ekolojik faktorlerin bilinmesi ile
agaclandirma, genglestirme ve restorasyon ¢aligmalarinin basarisi artmaktadir.

Bu c¢alismada, amag¢ Eskisehir Tiirkmen Dagi’nda Anadolu karacaminin yiikselti, radyasyon indeksi, egim,
anakaya, topografik pozisyon indeksi gibi ¢evresel 6zelliklerin dijital altliklar1 kullanilarak dagilim ve verimliliginin
modellenmesidir. Eskisehir Tiirkmen Dagi’nda karacamin potansiyel anlamda en verimli olabilecegi yerlerin tespitine
yonelik bir model elde edilmesi ile 6zellikle endiistriyel amagh agaglandirmalar igin oncelikli potansiyel alanlarin
tespiti saglanabilecektir. Ayrica agaglandirma ¢aligmalarinda karagamim verimli olabilecegi alanlara 6ncelik vermek,
donem sonu bilesik faiz sebebiyle en yiiksek kazancmn elde edilmesi anlamma gelmektedir. Elde edilecek sonuglarin
yorede ve benzer yetisme ortamlarinda yapilacak agaglandirma ¢aligmalarma katki saglayacagi diisiiniilmektedir.

2. Materyal ve yontem
2.1. Caliyma alam

Arastirma, Eskigehir ile Kiitahya illeri 39°16°-39°38" kuzey enlemleri ile 30°06'-30°36'dogu boylamlar1
arasinda yer alan Tiirkmen Dagi'nda gerceklestirilmistir. Tiirkmen Dagi'nin; kuzeyinde Siindiken Daglari, dogusunda
Sivrihisar Daglari, batisinda Egrigdéz Dag1, kuzeybatisinda Uludag ve giineydogusunda ise Emir Daglar1 bulunmaktadir
(izburak, 1968). Dag kiitlesini olusturan anakayalar agirlikli olarak riyolit, riyodasit, dasit ve dasidik tiir anakayalaridir.
Kiitle genel olarak neojen yaslh olup, S6glit Yaylasi’nin giineyinde mesozoik, jura-kretase ve permien-mesozoik yaslh
seriler de bulunmaktadir (Pamir ve Erentdz, 1975). Eskisehir’de konumu nedeniyle yer yer i¢ Anadolu, Bat1 Karadeniz
ve Akdeniz iklimlerinin goriildiigii alanlar yer almaktadir. Kiitahya ili, I¢ Anadolu Bélgesi’nin soguk iklimi ile
Marmara ve Ege bolgelerinin 1lik iklimi arasinda bir gegis iklimine sahiptir. Tiirkmen Dagi'nda en genis yayiliga sahip
asli agag tiirleri Anadolu karagami (Pinus nigra subsp. pallasiana) ile sarigam (Pinus sylvestris L. subsp. hamata
(Steven) Fomin)'dir. Tiirkmen Dagi’nda, lokal bir havzada Dogu kaymi (Fagus orientalis L.) ormani bulunmaktadir
(Kavgaci vd., 2012).

2.2. Verilerin hazirlanmast ve istatistiksel degerlendirme

Karagamin dagilim modellemesi i¢in 100x100 m boyutlarinda 139 6rnek saha ve her bir 6rnek saha icerisinde
20x20 m boyutlarinda 2 alt 6rnek alan olmak {izere toplam 278 6rnek alanda galigilmistir. Bu 6rnek alanlarda karagam
icin var-yok (1-0) verisi kaydedilmis, karagamin bulundugu 56 6rnek (var) ve karagamin bulunmadigi 222 érnek alan
(yok) alinmistir. Karagamin bulundugu 6rnek alanlarda verimliligin hesabi i¢in 20x20 m boyutlarinda 56 adet 6rnek
alan almmistir. Her bir 6rnek alanda, alanin verimliligini gosteren 3'er adet istikbal agag belirlenerek, bonitet endeksinin
hesab1 icin bu agaclarin yas ve boy olgiimleri gerceklestirilmistir (Ozkan ve Giilsoy, 2009). Bonitet endeksinin
hesaplanmasinda karagam hasilat tablosu kullanilmistir (Kalipsiz, 1963). Her 6rnek alan i¢in GPS (Global Position
System) ile enlem (°), boylam (°) ve yiikselti (m) degerleri, pusula ile baki degeri (°), klizimetre ile egim degeri
Olgiilmiis (°), yama¢ konumu ise Ornek alanin bulundugu konuma goére smiflandirilmis ve sayisal ortamda
depolanmustir.
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®  Varvens

*  Yokvensi

e —

Sekil 1. Eskigehir Tiirkmen Dag1 yer bulduru haritasi ve karagamin var ( )ve ydk ( ) verisgnin alindigi 6rnek alanlar

Calisma sahasinin g¢evresel altlik haritalarmin olusturulmasi i¢in sayisal yiikseklik modeli olusturulmus, bu
model iizerinden egim ve baki haritasi elde edilmistir. Baki degeri asagidaki formiil yardimiyla radyasyon indeksine
cevrilerek depolanmustir.

_ [L—cos(( /180)(Q - 30))]
2

RI

Burada, Q bakimin kuzeye gore olan agisal degerini ifade etmektedir. Radyasyon indeksi degeri 0-1 arasinda
degiskenlik gostermektedir. Kuzey-kuzeydogu yoniinde bulunan alanlar i¢in O degerini alirken, giiney-gilineybati
yoniindeki alanlarda 1 degerini almaktadir (Moisen ve Frescino, 2002). Ayrica ¢alismada faydalanilmak tizere sicaklik
indeksi agagida verilen formiil yardimiyla hesaplanmis ve haritalanmistir.

Sl = cos (Q - Q max) X (tanegim) (3)

Q max degeri formiilde giliney batiya bakan yamaglarin en biiytik 1s1 yiikii olarak kabul edilmektedir. SI degeri -
1 ile 1 arasinda degismektedir (Zeleny ve Chytry, 2007). Topografik pozisyon indeksi (Van Niel vd., 2004) ile arazi
sekil indeksi (McNab, 1993) Arcgis 9.3 yazilimi ve bu yazilimin topography tools eklentisi kullanilarak elde edilmistir.
Topografik pozisyon indeksi (TPI), her bir yiikselti basamag: i¢in bu yiikselti basamagina ait hiicre degerlerinin
kullanilmasi ile arazi yiizey sekilleri ve egim degerlerine gore arazi smiflandirmasint ve standartlastirilmasini
yapmaktadir. Hiicrelerin yiikselti degerleri ile etrafindaki belirli komsu hiicrelerin ortalama yiikselti degerlerinin
karsilagtirilmasiyla elde edilen pozitif degerler; daglar ve tepeler gibi yiiksek yerleri, negatif degerler; kanyon ve vadi
gibi yiikseltisi diigiik olan yerleri ve sifira yakin degerler de diizliik, sirt gibi yerleri belirtmektedir. Arazi ylizey formu
icin genis ve kiicik Olgekli olarak en az iki farkli 6lgekte topografik pozisyon indeksi modeli ile farkli arazi
smiflandirmasi yapilmaktadir (Jenness, 2006). Jenness (2006) tarafindan kullanima sunulan eklenti ile Intersect ve
Dissolve islemi yapilmis ve 10 farkh arazi yiizey formu degiskeni olusturulmustur.

iklim verileri i¢in Hijmans vd. (2005) tarafindan hazirlanan ve http://www.worldclim.org adresinde kullanima
sunulan veri tabani kullanilarak ¢aligma alanina ait 19 farkli biyoiklim haritas: olugturulmus ve her bir 6rnek alan i¢in
olusturulan haritalardan iklim verileri ¢ekilmistir. Caligma alanina ait anakaya haritast i¢in Maden Tetkik ve Arama
Genel Miidiirliigii'nden alinan haritalar sayisal hale getirilerek dijital altlik haritalar elde edilmistir (MTA, 2014). Her
bir rnek alan iginde yer alan anakaya tipleri ayr1 bir degisken olarak var-yok verisi seklinde depolanmustir. Istatistiksel
analizlerde kullanilmak tizere tiim veriler hazirlanmig ve Microsoft Office Excel programinda depolanmuistir.
Istatistiksel analizlerde kullanilan gevresel degisenler kodlanarak Cizelge 1.'de verilmistir.
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Tablo 1. istatistiksel analizlerde kullanilan gevresel degiskenler ve kodlari

Degiskenler Kodlar Degiskenler Kodlar
Yiikselti (m) YUKS Sev SEV
Egim (%) EGIM Diizliik DUz
Baki (°) BAKI Vadi VADI
Radyasyon Indeksi RI Sirt SIRT
Sicaklik Indeksi Sl Yillik ortalama sicaklik BIO1
Topografik Pozisyon Indeksi | TPI Giindiiz smif ortalamasi B102
Bonitet endeksi BE Es 1s1 BIO3
Aliivyon ALUV Mevsimsel sicaklik BIO4
Sist SIST En sicak aym en yiiksek sicaklig BIO5
Tuf TUF En soguk aym en diisiik sicaklig1 BIO6
Volkanit VOLK Yillik sicaklik BIO7
Diger Tipler DTIP En nemli ii¢ ayin ortalama sicakligt | BIO8
Arazi Yiizey Formu ARAFORM | En kurak ii¢ aymn ortalama sicakligi | BIO9
Derin Kanyon DERKAN En sicak {i¢ ayin ortalama sicakligi BIO10
S1g Vadi SIGVADI En soguk {i¢ ayimn ortalama sicakligt | BlIO11
Su Kaynagi Pinarbasi SUKAY Yillik yagis B1012
U Seklinde Vadi USEKV En nemli aym yagist BIO13
Ust Yamag Arazi USTYAM En kurak aymn yagisi BIO14
Yerel Sirtlar YERSIRT Mevsimsel yagis BIO15
Hafif Egimli Tepeler HEGIMT En nemli {i¢ aym yagis1 BIO16
Dag Zirvesi DAGZIR En kurak ii¢ ayn yagisi BIO17
Yama¢ Konumu YAMKON | En sicak ii¢ aym yagist BIO18
Orta Yamag ORTYAM En soguk {i¢ aym yagist BIO19

Karagamin verimlilik ve dagilim modellemelerinde bagimsiz degiskenler arasindaki yiiksek korelasyonlardan
dolay1 ortaya cikabilecek c¢oklu baglanti probleminin baglangicta halledilmesine karar verilmistir. Bu amacla,
birbirlerini gii¢lii sekilde temsil eden degiskenlerden eleme yapilmasi amaciyla pearson korelasyon analizi, spearman
korelasyon analizi ve temel bilesenler analizi uygulanmistir. Karagamin bonitet endeksi ile stirekli ¢cevresel degiskenler
arasindaki iliskiler pearson korelasyon analizi, bonitet endeksi ile kategorik ¢evresel degiskenler arasindaki iliskiler
spearman korelasyon analizi ile incelenmistir (Ozdamar, 2002). Karagamm dagilim modellemesi i¢in karacamm
bulundugu 6rnek alanlar ile karagamin potansiyel yayilis alaninda bulunan 6rnek alanlar var-yok (1-0) seklinde veri
olarak girilmistir. Karagamin var-yok verisi ile siirekli g¢evresel degiskenler arasinda spearman korelasyon analizi
uygulanmistir (Spearman, 1904). Karagcamin var-yok verisi ile kategorik cevresel degiskenler arasinda nitelikler arasi
iliski analizi uygulanmigtir (Poole, 1974).

Karagam verimliligini (bonitet endeksini) modellemek icin regresyon agaci teknigi, karacamin dagilim
modellenmesi i¢in de siniflandirma agaci teknigine bagvurulmustur (De'ath ve Fabricius, 2000).

3. Bulgular

Karagamin var-yok verisi ile siirekli ¢evresel degiskenler arasinda yapilan analiz sonucuna gore var-yok
verisi ile BOYLAM (r: 0,158; p: 0,008), YUKS (r: -0,304; p: 0,000) ve BIO17 (r: -0,320; p: 0,000) degiskenleri
arasinda dnemli iliskiler bulunmustur. Var-yok verisi ile diger degiskenler arasinda istatistiksel agidan herhangi bir
iligki tespit edilmemistir. Nitelikler aras1 iliski analizine gore karagamin var-yok verisi ile TUF (p: 0,019), SIGVADI
(p: 0,046) ve USEKV (p: 0,007) degiskenleri %5 seviyesinde pozitif iliski gostermistir (Cizelge 2.). Karacamin
bonitet endeksi ile siirekli ¢evresel degigskenler arasinda uygulanan pearson korelasyon analizi sonucuna gore bonitet
endeksi ile BOYLAM (r: -0,418; p: 0,001), YUKS (r: 0,509; p: 0,000) ve BIO17 (r: 0,539; p: 0,000) degiskenleri
arasinda 6nemli iligkiler bulunmustur. Bonitet endeksi ile diger degiskenler arasinda istatistiksel agidan herhangi bir
iligki bulunamamistir. Karagamin bonitet endeksi ile kategorik gevresel degiskenler arasinda uygulanan sperman
korelasyon analizi sonucuna gore bonitet endeksi ile SIST (r:0,281, p: 0,036) ve TUF (r:-0,337, p: 0,011) arasinda
%S5 seviyesinde dnemli iliski bulunmustur.

Karagamin dagilim modellemesi i¢in smiflandirma agaci teknigi DTREG programi kullanilmistir. Analiz
uygulanirken full tree segenegi tercih edilmis, aga¢c modelde fazla dallanmaya engel olmak amacryla terminal
digiimlerdeki maksimum aga¢ seviyesi 3 esigine ¢ekilmistir. Aga¢ modele gore, yiikseltinin 1172 m ile 1172 m'den
kiigiik oldugu ve topografik pozisyon indeksinin 0,153931 degerine esit ya da kiigiik oldugu 4. terminal diigiime ait
ornek alanlarda karagam bulunmaktadir. Elde edilen aga¢ modelin egitim setine ait ROC degeri 0,73122 olarak
belirlenmistir. Aga¢ modelini olusturan degiskenler yiikselti ile topografik pozisyon indeksi olmustur (Sekil 2.).
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Tablo 2. Karagcamin var-yok verisi ile siirekli ve kategorik ¢evresel degigkenler arasinda uygulanan analiz sonuglar1

Var-yok Verisi

Degiskenler Siirekli (Spearman) Kategorik (Nitelikler aras iligki)
R P R P

BOYLAM 0,158 0,008

YUKSELTI -0,304 0,000

BIO17 -0,320 0,000

TUF 0,019

SIGVADI 0,046

USEKV 0,007

Karagamin verimliliginin modellenmesinde regresyon agaci teknigi kullanilmis ve uygulama sirasinda full tree
secenegi kullanilarak optimum agacin ¢ok fazla dallanmasina engel olmak i¢in maksimum aga¢ seviyesi 3 ile
simirlandirilmistir. 4 terminal diigiime sahip olan aga¢ modelini YUKSELTI ve TPI degiskenleri sekillendirmistir. Agag
modele gore ortalama bonitet endeksi YUKSELTI> 1285 m ve TPI<= 2,54602 oldugu durumlarda 17,076 ile en yiiksek
degere sahip iken, YUKSELTI<=1285 m ve TPI>-2,51361 oldugu durumlarda en diisiik ortalama bonitet endeksi degeri
ise 11,094'tiir. Agac model istatistiksel bakimdan % 1 seviyesinde 6nemli olup egitim setine ait R? degeri 0,45354
cikmustir. R? degeri modeli agiklamada yetersiz kalmistir. Agag modele en fazla katkiyr YUKSELTI (% 100), en diisiik
katkiy1 TPI (% 41) yapmustir (Sekil 3.).

Tablo 3. Karagamin bonitet endeksi ile siirekli ve kategorik ¢evresel degiskenler arasinda uygulanan analiz sonuglari

Bonitet Endeksi

Degiskenler Siirekli (Pearson) Kategorik (Spearman)
R P R p
BOYLAM -0,418 0,001
YUKSELTI 0,509 0,000
BIO17 0,539 0,000
SIST 0,281 0,036
TUF -0,337 0,011
DOghm 1
o
“ BE = 13.466
KARACAM=0 Std.sapima « 3403
Stmflandirma hatasi=%20,14 |
F |
Digiim 2 DOgm 3 DORum2 DOgim 3
YUKSELT <= 1172 YUKSELTI> 1172 YUKSELTL <= 1268 YUKSELTL = 1285
N«67 N=211 —1 N«31 N=26 T
— KARACAM =0 L KARACAM=0 BE« 11,233  Ble 15614
Simflandirma hatasi=%35,82 | Suiflandirma hatagi=%15,17 Std.sapma « 2,026 Stdsapima = 3.636
Digim 4 DiOgim s
TPle=0,153931 TPI» 0,153931 DOgom 4 Digim s Dighm 6 Doghm 7
z X TPl 4= -2.51361 TP >-2.51361 TPL = 254602 TPL» 264602
Ne31 Ne36 N+13 Ne1ll N=14 Ne11
KARACAM~1 KARACAM=0 BE= 12,618 BE= 11.094 i« 17,076 D= 13,764
Siiflandirma hatasi=9%41,94 Sunflandirma harasi=%16,67 | Stdsapma=2220 Std.sapmax 1.592 Std sapma = 3,371 Std sapmas 2,707
Sekil 2. Karagamin dagilim modellemesi Sekil 3. Karagamin verimlilik modellemesi

4. Sonugclar ve tartisma

Karacamin dagilim ile gevresel faktorler arasindaki iliskilere bakildiginda; yiikselti ve en kurak {i¢ ayin yagis
degeri arasinda negatif; boylam, tiif, sig vadi ve u seklinde vadi ile pozitif yonde iligki goriilmiistiir. Aga¢c modele gore
karagamimn bulundugu alanlar; yiikseltinin 1172 m ve 1172 m'nin altinda olan, topografik pozisyon indeksinin ise
0,153931 degerinden biiyiik oldugu 6rnek alanlar olarak 4. terminal diiglimde bulunmustur. 4. terminal diigiimde
bulunan 6rnek alanlarm; 869-1171 m yiikseltiler arasinda, diize yakin, kuzeyli bakilarda, arazi ylizey formu olarak derin
kanyon ve yama¢ konumu olarak da vadi alanlarda bulundugu goriilmiistiir. ¢ Anadolu Bélgesi'nde karagamm
dagiliminin, step smirlarinda 900 m’ye kadar mesgere halinde, yaylalarda ise 1400 m’ye kadar miinferit halde
bulundugu Saatgioglu (1976) tarafindan belirtilmis ve bu durum elde edilen model ile paralellik gostermistir. Siitgiiler
Yoresi'nde Sentiirk (2012) tarafindan karagamim dagilimi i¢in uygun alanlarin 1150 ile 1700 m yiikseltiler arasindaki
yerler oldugu belirtilmistir. Yine ayni ¢alismada kizilgamim dagiliminda yiikselti, anakaya, arazi formu ve topografik
pozisyon indeksi degiskenleri etkili olmustur. Boylu ardicn dagilimmda Ozkan ve Celik (2007) ¢ok dik kayalik,
kirectast ve killi toprak degiskenlerinin, Sentiirk (2012) yiikselti, anakaya, egim, baki, topografik pozisyon indeksi,
radyasyon indeksi ve iklim degiskenlerinin ve Ozkan (2013) yiikselti ve yama¢ konumu degiskenlerinin énemli
oldugunu belirtmistir.
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Karacamin bonitet endeksi ile yiikselti ve en kurak {i¢ aym yagis1 (BIO17) degiskenleri arasinda pozitif; sist,
tiif ve boylam arasinda negatif iliski tespit edilmistir. Calisma sahasmin I¢ Anadolu Bélgesi'nde yer almasi nedeniyle
vejetasyon donemi igerisinde goriilen yaz kurakligi karagamin gelisimi tizerinde etkili bir faktordiir. En kurak ti¢ aym
yagismi gosteren BIO17 degiskeni, yiikseltinin artmasiyla sicakligmn diismesi sonucu yagista goriilen artis ile yaz
kurakliginim etkisini azaltmakta ve karagamm verimlili§ini arttrmaktadir. Ozkan vd. (2008) Dedegiil Daglar1 alt
bolgesinde ve Giiner vd. (2011) I¢ Anadolu Bélgesi’nde karagamda, Giiner (2008) saricamda benzer sonucu elde
etmistir. Ancak Ozkan ve Giilsoy (2009) yaptiklar1 ¢alismada Siitciiler Yéresinde karagamm boy gelisimi ile yiikselti
arasinda negatif iligki gosterdigini belirtmiglerdir. Yavuz vd. (2004) karagam, Cepel vd. (1977) sarigam ve Kalay vd.
(1993) kizilgamin gelisimi ile yiikselti arasinda negatif iliski bulundugunu belirtmislerdir. Bonitet endeksi ile sist
anakayas1 arasinda 6nemli pozitif; tiif anakayas1 ile 6nemli negatif iligki bulunmustur. Sist anakayalar1 {izerinde toprak
derinliginin fazla olmasi karagamin boy gelisimi iizerinde etkili olmustur. Tiifler iizerinde yer alan topraklar sist
tistiindeki topraklara gore nispeten sigdir. Karagamda yapilacak olan agaglandirma ¢alismalarinda boy gelisiminin i¢in
tiif yerine sist anakayasinin bulundugu alanlar tercih edilmelidir. Karagcamin bonitet endeksi ile boylam arasinda negatif
iliski tespit edilmistir. Giiner vd. (2011) tarafindan yapilan ¢aligmada karagamimn gelisimi ile boylam arasinda pozitif
iliski bulundugu belirtilmistir. Regresyon agaci1 modeline gdre bonitet endeksinin en yiiksek oldugu terminal diigiimde
(6. terminal diigiim) 6rnek alan 15, 16, 26, 27, 33, 37, 44, 46, 47, 48, 49, 51, 52 ve 55 bulunmaktadir. Bu 6rnek alanlarin
1285 m'nin iizerinde ve vadilerde yer aldig1 goriilmiistiir. Yiikseltinin artmasi ile birlikte nemli vadi etkisi altinda olan
alanlar bonitet endeksinin yiiksek oldugu yerlerdir.

Anadolu karacami; iilkemizde genis yayilisinin bulunmasi, ekstrem yetisme ortami kosullarma dayanikli
olmasi ve stebe en ¢ok giren tiir olmasi nedeniyle, agaglandirma ¢aligmalarinda sikga kullanilmakta ve ekonomik
anlamda O6nem tasimaktadir. Yapilacak olan agaglandirma c¢aligmalarinda, Anadolu karagaminin yetigsme ortami
ozelliklerinin belirlenmesi ve potansiyel olarak verimli olabilecegi alanlarin belirlenmesi gerekmektedir. Bu baglamda
Anadolu karagaminin yetigme ortami ile verimliligi (bonitet endeksi) iizerine iilkemizde yapilan bir¢cok g¢aligma
bulunmaktadir (Yavuz vd., 2004; Ozkan vd., 2008; Ozkan ve Giilsoy, 2009; Giiner vd., 2011; Giilsoy vd., 2014). Ancak
yapilan ¢calismalar Anadolu karagcaminin genis alanlarda yayilig gdstermesi nedeniyle ¢aligma alanlarinin yetigsme ortami
ozellikleri bolgesel 6lgekte veriler sunmaktadir. Farkli yorelerde bu tiir ¢alismalarin yapilmasi ile Anadolu karagaminin
yetisme ortamu Ozellikleri ve verimli olabilecegi alanlar belirlenmektedir. Bu sayede benzer yetisme ortamlarinda
Anadolu karagaminin potansiyel anlamda verimli olacagi sahalar tespit edilmis olacaktir. Yapilan bu ¢alisma ile yari-
kurak ve kurak bir iklime sahip olan i¢ Anadolu Bolgesi'nde agaglandirma calismalarinin siklikla yapilmasi nedeniyle
bdlgede Anadolu karagaminin verimli olabilecegi alanlar ile yorede tiiriin potansiyel yayilis alanlarmin tespit edilmesi
ve yapilacak agaglandirma ¢aligmalarina 6ncelik verilmesi siiphesiz ormancilik ¢aligmalarina biiyiik katki saglayacaktir.
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Abstract

Agrocybe vervacti (Fr.) Singer is located in Strophariaceae family and naturally to our country. Samples were
collected from the Kirikkale and districts. The morphological characteristics in the field of examples were examined.
The morphological characteristics of the mycelium developed in Petri dishes were examined. For this purpose, the parts
were taken from basidiocarps and they were developed on the potato dextrose agar (PDA) medium with the tissue
culture method. Mycelium was incubated at dark and 25°C. Mycelium was completed their colonization at 11" day of
inoculation. Agrocybe vervacti spores and mycelium developed in agar media and they were examined with both light
and scanning electron (SEM) microscope. Spores are oval and they have germination pore. Mycelium has septa.

Key words: Agrocybe vervacti, Strophariaceae, mycelium development, Turkey mycobiota

*

Agrocybe vervacti (Fr.) Singer’in spor ve misellerinin anatomik ve morfolojik 6zellikleri

Ozet

Agrocybe vervacti (Fr.) Singer Strophariaceae familyasinda yer alir ve iilkemizde dogal olarak yayilig gosterir.
Ornekler Kirikkale ve ilgelerinden toplandi. Anatomik ¢alismalar spor ve miseller incelendi. Orneklerin arazideki
morfolojik ozellikleri ve petride gelistirilen misellerinin morfolojik yapilart incelendi. Bu amagla bazidiyokarptan
alinan pargalar patates dekstroz agar (PDA) besiyerinde doku kiiltiirii yontemi ile gelistirildi. Miseller karanlikta,
25°C’de inkiibe edildi. Miseller inokulasyonun 11.giinii kolonizasyonlarmi tamamladi. Agrocybe vervacti sporlar1 ve
kat1 besiyerinde gelistirilen miselleri hem 151k hem de taramali elektron (SEM) mikroskobu ile incelendi. Sporlar oval
ve ¢gimlenme poruna sahiptir. Miseller septalidir.

Anahtar kelimeler: Agrocybe vervacti, Strophariaceae, misel gelisimi, Tiirkiye mikobiyotasi
1. Giris

Agrocybe Fayod cinsi bilinen tiirler disginda zor karakterize edilmektedir. En yaygin tiirler diiz yiizeyleri,
konveksten ucak seklindeki sapkalari, kahverengi sporlari, ¢imenlerde, giibreliklerde veya kiiltiir sartlar1 ile ayirt
edilmektedirler (Arora, 1986).

Strophariaceae familyasinda yer alan Agrocybe vervacti (Fr.) Singer’in sinonim isimleri Agaricus vervacti Fr.,
(1821), Agrocybe pediades var. vervacti (Fr.) Singer, (1950), Hylophila vervacti (Fr.) Quél., (1888), Naucoria vervacti
(Fr.) Quél., (1872), Simocybe vervacti (Fr.) P. Karst., (1879) olarak taninmaktadir. (Index Fungorum, 2014).

A.vervacti Ulkemizde Ihlara Vadisi’nde (Tiirkoglu vd., 2001), Karaman’da (Dogan ve Oztiirk, 2006), Bolu ve
Diizce’de (Yagiz vd., 2006a), Kastamonu’da (Yagiz vd., 2006b), Mut’ta (Dogan vd., 2007), Bozyazi-Mersin (Dogan
vd., 2010), Kemaliye-Erzincan (Alli, 2011), Cocakdere Vadisi Arslankéy Mersin’de (Dogan vd., 2012) yayilis
gostermektedir. Cesitli substratlar {izerinde, ¢imenlik alanda, humus, bahgeler, talas, giibre iizerinde yetisir (Arora,
1986; Bessette vd., 1997)
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Bu ¢aligmada A.vervacti’nin spor ve misellerinin morfolojik ve anatomik 6zellikleri incelenmistir.
2. Materyal ve yontem
2.1. Organizma

Caligmamizda Strophariaceae familyasinda yer alan A.vervacti fruktifikasyonlari kullanildi (Sekil 1).

Sekil 1. Agrocybe vervacti karpoforu
2.2 Calisma alan

Calisma konusunu olusturan A.vervacti Prof. Dr. Perihan Giiler tarafindan 08.06.2011 tarihinde Kirikkale-
Delice ve 17.11.2011 tarihinde Yahsihan ilgelerinden toplandi (Sekil 2). Dog. Dr. Aziz Tiirkoglu tarafindan teshis
edildi. Toplanan 6rnekler PG135, PG136 (Delice), PG197 (Yahsihan) arazi numaralar1 ile Kirikkale Universitesi Fen-
Edebiyat Fakiiltesi Koruma Biyolojisi, Mikoloji, Molekiiler Genetik Laboratuarinda korunmaktadir.

...... Sekil 2. -Caligma-alani(Kunduz,-2011)

Calismada kullanilan mantarin teshisi sapka, lamel, sap 06zellikleri degerlendirilerek yapildi. Tiirlerin
teshisinde kullanilan kaynaklar; Marchand (1971-1986), Breitenbach ve Krinzlin (1984, 1986, 1991, 1995), Moser
(1983), Capelli (1984), Bresinsky ve Besl (1990), Ellis ve Ellis (1990), Pacioni (1993), Lincoff (1996), Knopf (1997),
Vesrterhold (2000), Kréanzlin (2005), Phillips (2006).

2.3 Morfolojik ¢alismalar
Araziden toplanan mantarlar laboratuara getirildi ve aseptik sartlarda kurutuldu. Kurutulmus
fruktifikasyonlarindan alinan doku parcalar1 patates dekstroz agar (PDA) besiyerine inokiile edilerek 25°C’de inkiibe

edildi. Gelisen misellerden alman 8mm gapindaki miselyal agar diskleri PDA besiyeri merkezine inokule edildi ve
25°C’ de karanlikta inkiibe edildi.
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2.4 Anatomik ¢alismalar
2.4. 1Isik mikroskobu ¢alismalart

Isik mikroskobu ¢alismalari, Kirikkale Universitesi Fen-Edebiyat Fakiiltesi Biyoloji Boliimiinde bulunan Zeiss
Imager A101 marka mikroskop ile gergeklestirilmistir.

2.4.2. Elektron Mikroskobu (SEM) ile ¢calismalar

Araziden toplanan 6rneklerin spor ve misel yapilar1 Kirikkale Universitesi Elektron Mikroskop laboratuarinda
bulunan Scanning Elektron Mikroskop (JEOL marka) ile yapilmistir. Ornekler 10’ar dakika arayla %50, %60, %70,
%80, %90, %95, %99’luk mutlak etil alkol serilerinden gegirilmis, dehidrasyondan sonra numuneler petri kaplarina
konularak 66°C’de etiivde 10 gece kurumaya birakilmistir. Daha sonra kuru 6rneklerden alinan parga karbon ile
kaplanmig ve Polaron Sc 500 marka cihaz ile 10 dakika siire de altin ile kaplanmistir.

3. Sonuglar ve tartisma
3.1 Morfolojik cahsmalar

Morfolojik caligmalar hem araziden toplanan taze mantarlarin karpofor yapilarmin incelenmesini hem de
petrilere inokiile edilerek gelistirilen misellerin incelenmesini kapsamaktadir.

Calismada araziden toplanan 6rneklerin sapkalar1 3-5 cm ¢apinda olup yiizeyi kuru ve diizdiir. Sap yuvarlak,
yiizeyi diiz, 2-3 mm c¢apinda, 4-5 cm uzunlugunda, sarimsi renklidir. Spor rengi kahverengidir. Lameller sarimsidir.
Sapka kenarinda velum pargalar1 gériilmektedir.

Sapka genis, yar1 kiireseldir. 1-3 (4) cm genisliginde konveks, olgunlastik¢a ucak seklini alir. Sapka
rengi genellikle sarims1 kahverengidir. Yiizeyi kurudur. Sap 2-5 (7) cm uzunlugunda; 1,5-3 (6) cm kalinligindadir.
Kuru, sarims1 kahverengi, asag1 kismi daha koyudur. Spor rengi kahverengidir. Lameller sarims1 kahverengidir. (Arora,
1986).

A.vervacti fruktifikasyonlarindan alinan doku pargalari patates dekstroz agar (PDA) besiyerine inokiile edildi
ve miseller inokulasyonun 2.giinli gelismeye basladi. Yavas ve zayif gelisen beyazimsi misellerde yiizeye paralel ¢ok
ince gelisme goriildii. Yiizey hifi seklinde gelisen misellerde iiciincii glinden itibaren merkezden baglayarak yesilimsi-
siyah pigmentasyon gdzlendi. Misel gelisiminin ilerlemesiyle yogunlugun arttig1 belirlendi. Inokulasyonun 11.giinii
petri kabini tamamen kaplayan miseller petrideki kolonizasyonlarini tamamladi (Sekil 3).

Sekil 3. A.vervacti kolonizasyonu

3.2 Anatomik ¢alismalar
3.2.1 Isik mikroskobu incelemeleri

Sporlar oval ve ¢imlenme poruna sahiptir (Sekil 4). Yapilan bir ¢calismada sporlarin boyutlart 9-13x6.5-8 p
olarak 6l¢iilmiis, sporlarn eliptik, diiz ve merkezi ¢imlenme poruna sahip oldugu belirtilmistir (Arora, 1986). Misellerin
yapisi incelendiginde; misellerin septali oldugu tespit edilmistir (Sekil 5).

3.2. Elektron mikroskop (SEM) incelemeleri
Taramali elektron mikroskop incelemelerinde; spor yapilart Sekil 6’da verilmistir. Calismamizda sporlar
boyutlar1 4.5-5x6.5-8 pum Ol¢iilmiistiir. Spor yapist eliptik, diiz olup ¢imlenme poru tespit edilmistir. Sporlar genis

merkezi yag damlasina sahiptirler. Misel baglangi¢c noktalar1 ve septa Sekil 7°de verilmistir. Misel boyutlar1 960nm-1.04
u olarak dlgiilmiistiir. Miseller arasinda plazma kopriisii tespit edilmistir.
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Sekil 7. A.vervacti misellerinin SEM incelemeleri (kirmizi ok= Biiylime noktasi, mavi ok=Plazma kopriisii)
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Abstract

In this study, we evaluate the Peltigera specimens collected from different habitats in 198 localities from
Turkey and 22 Peltigera species are determined. Of these species; Peltigera extenuata (Nyl. ex Vain.) Lojka is new to
Turkey. A detailed description of this species is provided. Besides, an identification key to the Peltigera species of
Turkey is provided.

Key words: Turkey, Peltigera, lichenized fungi, biodiversity

*

Tiirkiye'deki likenlesmis mantar cinsi Peltigera

Ozet

Tiirkiye’deki 198 lokaliteden toplanan Peltigera ornekleri degerlendirilmis ve 22 tiir teshis edilmistir. Bu
tiirlerden Tiirkiye i¢in yeni kayit olan Peltigera extenuata (Nyl. ex Vain.) Lojka’nin deskripsiyonu verilmistir. Ayrica,
Tiirkiye’de yayilis gosteren Peltigera tiirleri i¢in bir teshis anahtar1 da hazirlanmistir.

Anahtar kelimeler: Tiirkiye, Peltigera, liken olusturan mantar, biyogesitlilik
1. Introduction

Peltigera is one of the earliest generic lichen names which was proposed by Willdenow (1787). Later, this
name was used as a synonym for Peltidea by some authors like Acharius (1794). Nylander (1863, 1866), Duby (1830)
and Fries (1831) contributed further to the taxonomy of Peltigera and allied genera. An important change in the
taxonomy of Peltigera was introduced by Gyelnik who listed 69 species in 1933. Furthermore, Thomson (1950) revised
the genus Peltigera of North America (Vitikainen, 1994). A comprehensive revision on Peltigera genus was undertaken
by Vitikainen (1994) and reported 22 Peltigera species recorded from Europe with an identification key in addition to
taxonomy, general ecology and distribution of the species. Besides the taxonomic studies mentioned above, the floristic
studies on Peltigera species have been carried out almost throughout the world. Ahti and Vitikainen (1977) reported 25
species from Newfoundland. Vitikainen (1985, 1986) described three new Peltigera species from Europe, Asia and
North America, and a new species from China and Nepal in respective years. He also discussed the distribution of P.
polydactylon group in another paper (Vitikainen, 1987). Goffinet and Hastings (1995) described three new sorediate
species of Peltigera from East Africa, North America, China and Europe. A noteworthy study on the genus Peltigera by
Martinez et al. (2003) reported the distribution of 66 Peltigera species in 230 biogeographic provinces or 40 regions in
the world.

Members of Peltigera have foliose thalli, forming compact to very wide spread rosettes. The size of thallus
varies, with the age of the individual and also with the quality of the habitat and well-being of the lichen. For the
reliable identification of the species level; well-developed material is required because of the taxonomy based on the
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vegetative characters. One of the most important taxonomical characters are structures of the upper and lower surface of
the lobes. Also the veining and morphology of rhizines are important diagnostic characters. Chemistry is another
essential taxonomic significance just as in many lichen genera. While some Peltigera species have Cyanobacteria
(Nostoc) some of them have green algae (Coccomyxa) as primary photobiont. In the cephalodiate species, Nostoc is the

third biont.

In the literature, there are about 250 records for 22 Peltigera species from almost every region of Turkey. Most
of these records are in the articles of in the floristic studies which were carried out to determine the lichen diversity of
Turkey (e.g. John, 1996; John and Breuss, 2004; Halic1 et al., 2009). Here we extend the study on the Peltigera species
and report their distribution and taxonomical characters in Turkey. We also provided distribution maps for all the

species known from Turkey.

2. Materials and methods

During this study fresh materials were collected during our project (TUBITAK TBAG 108T556) between

2009-2011 (Figure 1).

bor

e

Figure 1. The collection sites of the Peltigera specimens

Detailed information of the localities is given in Table 1.

Table 1. Descriptions of the localities

Biological Diversity and Conservation — 8 / 2 (2015)

Locality Altitude Coordinates Date
1. Adana, Kozan, N of Daglica 645 m 37°36'30" N 35°50'45" E 09.08.2009
2. Adiyaman, Sincik, W of Serince 1400-1450 m 38°03°N 38°35°40.7” E 29.07.2004
3. Afyon, Dinar, SW of Karabedir 1200 m 38°08'22" N 30°17'38" E 01.08.2009
4. Afyon, Sultandagi, Quercus vulcanica forest 1622-1690 m 38°28'35" N 31°10'48" E 11.05.2010
5. Amasya, Kiligarslan pass, SE of Ciiceler 943 m 40°52'48" N 36°04'43" E 08.09.2009
6. Ankara, Camlidere, Camkoru Forest 1300 m 40°32'33" N 32°29"21" E 12.10.2009
7. Ankara, Nallithan, W of Osman village 550 m 40°04'10"N 30°54'43" E 28.07.2010
8. Antalya, Akseki, S of Mahmutlar Town 620 m 36°54'56" N 31°45'S7T"E 04.08.2009
9. Antalya, Akseki-Seydisehir, N of Akseki 1275 m 37°07'07" N 31°47'00" E 04.08.2009
10. Antalya, Alanya, N of Giizelbag Town 770-870 m 36°44'42" N 31°58'02" E 04.08.2009
11. Antalya, NW of Giindogmus Town 900 m 36°49'05" N 31°58'37"E 04.08.2009
12. Antalya, Elmali, SE of Gombe 1200 m 36°32'19" N 29°42'33" E 02.08.2009
13. Antalya, Elmali-Kag, NW of Cesme 1000 m 36°23'54" N 29°42'05" E 02.08.2009
14. Antalya, Elmaly, S of Sinekli 1450 m 36°27'35" N 29°39'03" E 02.08.2009
15. Antalya, Korkuteli-Elmal 1167 m 37°01'14" N 30°10'33" E 01.08.2009
16. Antalya, Tahtali Mountains, S of Karacaagag 725 m 36°29'44" N 30°19'33" E 03.08.2009
17. Antalya, Tahtal1 M., E of Altinyaka 1170 m 36°37'24" N 30°23'05" E 03.08.2009
18. Artvin, Ardanug, Artvin-Savsat 472 m 41°13'52" N 42°05'31"E 31.08.2009
19. Artvin, Savsat, Savsat-Ardahan 1360 m 41°13'17" N 42°22'58" E 31.08.2009
20. Aydin, Bozdogan, S of Altintag 800 m 37°35'40" N 28°21'00" E 15.06.2009
21. Aydin, Cine, SE of Sogiit¢iik 397m 37°2820" N 28°07'49" E 14.06.2009
22. Aydin, Cine, Around Byzantine Bridge 176 m 37°28' N 28°09' E 25.06.2009
23. Aydin, Nazilli, NE of Samailli 850 m 38°01'12" N 28°18'24" E 15.06.2009
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24, Balikesir, Balya-Yenice 225m 39°45'20" N 27°32'11" E 20.07.2010
25. Balikesir, NE of Dursunbey Town 581 m 39°36'52" N 28°38'53" E 19.07.2010
26. Balikesir, Dursunbey, NE of Goélciik 770 m 39°39'38" N 28°28'48" E 22.11. 2008
27. Balikesir, Kazdagi, around Daridere 635-720 m 39°39"21" N 26°42'20" E 18.06.2009
28. Balikesir, Alacam, Istasyon-Dursunbey (V.J.) 700 m 39°39' N 28°38'E 27.04.1992
29. Balikesir, Ivrindi, S of Hiiseyinbeyobasi 410 m 39°36'43" N 27°22"21" E 18.06.2009
30. Balikesir, Altinoluk, W of Narli 308 m 39°35'08" N 26°40'42" E 18.06.2009
31. Balikesir, Havran 430 m 39°40'14" N 27°06'31" E 20.06.2010
32. Balikesir, Ivrindi, N of Okgular 380 m 39°32'09" N 27°26'58" E 17.06.2009
33. Balikesir, Manyas, W of Yenikoy 40 m 40°06'39" N 28°03"28" E 20.11.2008
34. Balikesir, Sindirgi, Kertil Recreation Area 375 m 39°12'51" N 28°07'10" E 17.06.2009
35. Balikesir, Sindirgi, E of Kertil 605 m 39°12'19" N 28°06'53" E 17.06.2009
36. Bartin, Kurucasile, W of Curunlu 210 m 41°49'35" N 32°38'45" E 30.07.2010
37. Bartin, Ulus, Dereli-Gokpinar 553-855 m 41°38'53" N 32°48'18" E 29.05.2009
38. Bartin, Ulus, W of Gokpinar 978 m 41°38'52" N 32°49'37" E 29.05.2009
39. Bartin, Ulus, Hasandren, Sogucaksu 1010 m 41°37'36" N 32°47'47" E 29.05.2009
40. Bartin, Ulus, Ulukaya, A. Yazicioglu Pass 366 m 41°40"24" N 32°45'50" E 29.05.2009
41. Bilecik, Boziiyiik, Mezit Bogazi 715 m 39°55'29" N 29°45'40" E 18.11.2008
42. Bilecik, Golpazari, W of Kiimbet 755 m 40°12'58" N 30°21'55" E 17.11.2008
43. Bilecik, Osmaneli-Adapazari-iznik junction 150 m 40°21"28" N 29°55'42" E 17.11.2008
44, Bilecik, Pazaryeri, W of Kinik 810m 40°00220" N 29°49'33" E 18.11.2008
45, Bilecik, S6giit, NW of Dudas 573 m 40°01'36" N 30°14'17" E 16.11.2008
46. Bilecik, Sogiit, N of Oluklu 930 m 39°56'23" N 30°13'47"E 16.11.2008
47. Bilecik, Yenipazar, S of Kusca 1000 m 40°07'49" N 30°29"25" E 16.11.2008
48. Bilecik, Yenipazar, E of Muratca 956 m 40°06'58" N 30°27'13" E 16.11.2008
49, Bilecik, S of Yenipazar 936 m 40°08'51" N 30°31'02" E 17.11. 2008
50. Bolu, E of Abant Lake 1085-1230 m 40°36'35" N 31°16'54" E 28.05.2009
51. Bolu, Bolu-Golciik, S of Karacasu 1200-1300 m 40°40'54" N 31°37'38" E 14.06.2010
52. Bolu, Bolu-Goélciik 1238 m 40°39'40" N 31°38'44" E 11.10.2009
53. Bolu, Mengen, NW Gokgesuyu 670 m 40°49'04" N 31°47'46" E 29.07.2010
54, Bolu, N of Mengen 520 m 41°04'19" N 32°03'06" E 29.07.2010
55. Bolu, Serif Yiiksel Research Forest 1215m 40°38'02" N 31°33'15"E 11.10.2009
56. Burdur, E of Begkavak 1270 m 37°35'44" N 30°22'33" E 01.08.2009
57. Burdur, Bucak, W of Kizilkaya 806 m 37°18'03" N 30°25'47" E 01.08.2009
58. Burdur, W of Ulupinar 1560 m 37°44'59" N 29°58'09" E 10.06.2009
59. Burdur, Yesilova, Elden 1350-1370 m 37°44'01" N 29°56'28" E 10.06.2009
60. Bursa, Karacabey, Bayramdere 80m 40°22'31" N 28°23'06" E 19.11. 2008
61. Bursa, W of Harmancik 484 m 39°38'36" N 29°01'08" E 19.07.2010
62. Bursa, inegdl around Bahgesultan 967 m 40°02'02" N 29°47'07" E 18.11. 2008
63. Bursa, inegol, N of Giizelyurt 630 m 40°02'23" N 29°42'44" E 18.11. 2008
64. Bursa, Mustafakemalpasa, S of Alpagut 460 m 39°51'22" N 28°34'53" E 22.11. 2008
65. Bursa, S of Cakallar 605-855 m 39°50'18" N 28°34'11"E 22.11. 2008
66. Bursa, around Civiligam 900-910 m 39°53'03" N 28°40'33" E 21.11. 2008
67. Bursa, E of Eskibalgik 760 m 39°53'33" N 28°39'21"E 21.08. 2008
68. Bursa, around Suugtu waterfall 390-480 m 39°54'40" N 28°23'07" E 22.11. 2008
69. Bursa, E of Yaylacayir 890 m 39°45'28" N 28°31'57" E 22.11. 2008
70. Bursa, E of Yoncaagag 140 m 39°55'08" N 28°34'54" E 22.11. 2008
71. Canakkale, Yenice, E of Alancik 580 m 39°47'17" N 27°25'44" E 20.07.2010
72. Canakkale, Yenice, Giirgen Mountain 450 m 39°43"24" N 27°11'02" E 20.07.2010
73. Canakkale, Yenice, W of Kalkim 230 m 39°46 '01" N 27°13'12" E 20.07.2010
74. Canakkale, Yenice, E of Kayatepe 200 m 39°50'53" N 27°19' 55" E 20.07.2010
75. Canakkale, NW of Ayvacik 280 m 39°37"N 26°24'E 21.07.2010
76. Canakkale, Can-Canakkale, 40. km 450 m 40°01'40" N 26°48'07" E 20.07.2010
17. Canakkale, Gelibolu, NW of Adilhan 300m 40°42'26" N 26°47'00" E 22.07.2010
78. Cankiry, Ilgaz, llgaz Mountain 1750-1885 m 41°03'36" N 33°44'19" E 02.08.2010
79. Corum, S of Giimiishasan 630 m 40°59'14" N 35°01'55" E 09.09.2009
80. Corum, SW of Lagin 705 m 40°46'17" N 34°53'12" E 09.09.2009
81. Denizli, Babadag, E of Kelleci 858-880 m 37°47'52"N 28°53'42" E 11.06.2009
82. Denizli, Buldan, E of Siileymanli 1140 m 38°02'35" N 28°47'22" E 11.06.2009
83. Denizli, Cameli, SE of Sofular 1361 m 37°00'26" N 29°18'36" E 12.06.2009
84. Denizli, E of Kizilyayla 1350 m 36°59'24" N 29°16'42" E 12.06.2009
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85. Denizli, SE of Cankurtaran 1219 m 37°39'41" N 29°14'43" E 11.09.2009
86. Denizli, SE of Cankurtaran 1721 m 37°41'04" N 29°15'24" E 11.06.2009
87. Elazig, Karakogan, SW of Yenice 1180 m 38°54'42" N 40°03'12" E 06.08.2004
88. Erzurum, Askale, N of Bozburun 2000 m 40°00'04" N 40°32'26" E 29.08.2009
89. Erzurum, Narman, S of Golli 2000 m 40°13'19" N 41°52'29" E 29.08.2009
90. Erzurum, Olur, SE of Yukarikaracasu 1800 m 40°49'26" N 42°17'11"E 30.08.2009
91. Eskisehir, Alpu, Catacik Forest 1530 m 39°57'43" N 31°08'06" E 13.08.2010
92. Eskisehir, Alpu, around Karacadren 890-1256 m 40°02'05" N 31°04'13" E 13.08.2010
93. Eskisehir, Alpu, Siindiken Mountains 1369 m 39°59'12" N 31°03'58" E 13.08.2010
94, Eskisehir, Mihalliggik, Siindiken Mountains 1310 m 39°58'07"N 31°10'43"E 13.08.2010
95. Eskisehir, Saricakaya, Soforler Cesmesi 1200 m 39°57'05" N 30°40'15" E 02.10.2010
96. Eskisehir, Inonii, S of Erenkdy 1100 m 39°44'N 30°01'E 02.05.2010
97. Eskisehir, Odunpazari, Tiirkmen M. 1320-1355m 39°29'N 30°21'E 24.03.2009
98. Giresun, Alucra, NW of Alucra 1477 m 40°19'43" N 38°44'48" E 28.08.2009
99. Giresun, N of Caldag 234 m 40°47'59" N 38° 18' 25" E 05.09.2009
100. | Giresun, Dereli, Kulakkaya Plateau 1670-1790 m 40°41'33" N 38°19'08" E 05.09.2009
101. | Giresun, Dereli, N of Siillii 1253 m 40°40'15"N 38°21'11"E 05.09.2009
102. | Gumishane, Torul, NE of Zigana 1019 m 40°38'04" N 39°23'12" E 04.09.2009
103. | Giimiighane, Torul, NE of Zigana 2100 m 40°38"28" N 39°23'50" E 04.09.2009
104. | Giimiishane, east of Zigana Pass (V.J.) ca.2350 m 40°37'54" N 39°25'57" E 02.08.1997
105. Hatay, Antakya, NW of Kisecik 360 m 36°15'45" N 36°04'29" E 12.08.2009
106. | Isparta, Egirdir, NE of Mahmatlar 940 m 37°57'11" N 30°56'41" E 31.07.2009
107. | Isparta, Yalvag, E of Bagkonak 1325m 38°13'13"N 31°17'37"E 31.07.2009
108. | Istanbul, Sile, N of Yaylal 200 m 41°06'25" N 29°40'22" E 26.07.2010
109. | Istanbul, Sarryer, Belgrad Forest 65-120 m 41°12'05"N 28°57'41" E 25.07.2010
110. | Izmir, Kemalpasa, Nif Mountain 710-869 m 38°24'50" N 27°23'40" E 16.06.2009
111. K/n?]lr), Yamanlar Mountain, Emiralem-Karagol 550-750 m 38°35' N 27°09' E 23.05.1995
112. | Kahramanmaras, Andirin, W of Dariovasi 700 m 37°3122" N 36°22'16" E 14.08.2009
113. | Kahramanmarag, Cevrepmar Mountain 1210 m 37°33'57" N 36°33'29" E 14.08.2009
114. | Kahramanmarag, SE of Yaylaiistii 1320 m 37°34'02" N 36°35'00" E 14.08.2009
115. | Karabiik, Biiyiikdiiz Research Forest 800 m 41°15'N 32°33'E 13.10.2009
116. | Karabiik, Karatepe 1450 m 41°02'18" N 32°43"25" E 13.10.2009
117. | Karabiik, Karatepe 980 m 41°03'28" N 32°42'41" E 13.10.2009
118. | Karabiik, Safranbolu, NW of Incecay 641 m 41°24'17" N 32°43'09" E 01.06.2009
119. | Karabiik, Yenice, Seker Canyon 230m 41°11'26" N 32°21'35"E 01.06.2009
120. Kastamonu, Azdavay, SW of Sada 830 m 41°43'45"N 33°29'04" E 30.07.2010
121. | Kastamonu, Catalzeytin, Kiire Mountains 1120 m 41°52'22" N 34°06'29" E 31.07.2010
122. | Kastamonu, Cide, S of Velioglu 830 m 41°51'10" N 33°04'03" E 30.07.2010
123. | Kastamonu, Devrakani, SE of Catak 1265-1315m 41°42'57" N 33°59'31" E 31.07.2010
124. | Kastamonu, Devrakani, S of Sariyonca 1200 m 41°34'26"N 33°46'43" E 30.07.2010
125. | Kastamonu, Devrakani, SE of Yaraligoz 1340 m 41°46'21"N 34°04'08" E 31.07.2010
126. | Kastamonu, llgaz Mountain 1800 m 41°04'26"N 33°44' 45" E 02.08.2010
127. Kastamonu, Ilgaz Mountain 1553 m 41°05'50" N 33°41'48" E 02.08.2010
128. | Kastamonu, Pinarbagi, W of Kayabiikii 850 m 41°36'29"N 33°00'17"E 29.05.2009
129. | Kastamonu, Senpazar, W of Kalayci 450 m 41°49'42" N 33°16'54" E 30.07.2010
130. | Kurklareli, W of Demirkdy 420-500 m 41°48'32" N 27°44'43" E 23.07.2010
131. | Kurklareli, Pinarhisar, NE of Yenice 800-860 m 41°45'17" N 27°40'50" E 23.07.2010
132. | Konya, Aksehir, SE of Degirmen 990 m 38°26'30" N 31°19'31"E 31.07.2009
133. | Konya, Doganhisar-Hiiyiik (V.J.) 1600 m 38°01'N 31°26"E 08.04.1983
134. | Konya, Bozkir, SW of Aydinkisla 1400 m 37°13'21" N 32°21'27"E 05.08.2009
135. | Konya, Hadim, E of Balat 1411m 37°05'00" N 32°27'19" E 05.08.2009
136. | Kiitahya, Emet, E of Kopriicek 1130 m 39°22'55" N 29°20'44" E 23.11. 2008
137. | Kiitahya, Simav, Golciik Plateau 1340-1450 m 39°09'38" N 29°05'05" E 23.11. 2008
138. | Kiitahya, Tavsanli, W of Derbent 1000 m 39°37'44" N 29°19'22" E 19.07.2010
139. | Malatya, Yaygin, Yaygin Plateau 1620 m 38°14'40" N 38°32'30" E 11.07.2010
140. | Manisa, Akhisar, SE of Dingiller 410 m 38°59'15" N 27°54'51" E 17.06.2009
141. | Manisa, Akhisar, W of Isaca 490 m 39°09'35" N 28°01'29" E 17.06.2009
142. | Manisa, Kirkagag, N of Cobanlar 409 m 39°15'32" N 27°53'26" E 17.06.2009
143. | Manisa, Soma, W of Kiraz 600 m 39°20'54" N 27°24'17" E 17.06.2009
144. | Manisa, Spil Mountain National Park 1170-1267 m 38°32'33" N 27°26'58" E 16.06.2009
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145. | Mersin, Camliyayla, around Atdag: 1130-1250 m 37°09'17" N 34°40'12" E 08.08.2009
146. | Mersin, Camliyayla, NE of Camliyayla 1350 m 37°10'40" N 34°37'S0" E 08.08.2009
147. | Mersin, Erdemli, NW of Aslanli 950 m 36°41'28" N 34°10'00" E 07.08.2009
148. | Mersin, Toroslar, Ayvagedigi 1070 m 37°01'55" N 34°34'S8" E 07.08.2009
149. | Mersin, Toroslar, S of Giizelyayla 840 m 37°02'40" N 34°29'45" E 07.08.2009
150. | Mersin, Silifke, S of Kocaoluk 1420 m 36°42'10" N 33°53'58" E 06.08.2009
151. | Mugla, Dalaman, N of Sogiitlii 1508 m 36°52'46" N 29°10'09" E 12.06.2009
152. | Mugla, Fethiye, S of Arpacik 1030 m 36°47'48" N 29°11'09" E 12.06.2009
153. | Mugla, N of Kavaklidere 800 m 37°27'39" N 28°20'39" E 15.06.2009
154. | Mugla, Milas, SE of Bafa Lake 13m 37°29'45" N 27°32'10" E 13.06.2009
155. | Mugla, Ula, NE of Golciik 1010 m 37°08'45" N 28°33'32" E 12.06.2009
156. | Mugla, W of Caybiikii 500 m 37°14'27" N 28°07'58" E 13.06.2009
157. | Mugla, Yatagan, SW of Kavakkdy 500 m 37°22'N28°10'E 15.06.2009
158. | Mugla, Yatagan, NW of Elmacik 323 m 37°25'34" N 28°08'52" E 15.06.2009
159. | Mugla, Narhisar-Cukurkdy 800 m 37°28'N 27°42'E 25.03.1983
160. | Nevsehir, Nevsehir-Urgiip 1450 m 38°36' N 34°48'E 09.07.2001
161. | Ordu, Caybasi, N of Ilkiivez 980m 40°56'58" N 37°00'43" E 07.09.2009
162. | Ordu, Caybasi, S of Koklik 1060 m 40°58'24" N 37°0125" E 07.09.2009
163. | Ordu, Golkoy 900 m 40°41'11" N 37°37'30" E 06.09.2009
164. | Ordu, Kabadiiz, NE of Turnalik 1600 m 40°43"23" N 37°56'35" E 06.09.2009
165. | Ordu, Kabadiiz, Susuz Plateau 1664 m 40°39'25" N 37°56'30" E 06.09.2009
166. | Ordu, Kabadiiz, Digkaya-Akgiiney 1015-1222 m 40°48' 52" N 37°54' 22" E 06.09.2009
167. | Osmaniye, Hasanbeyli, W of Hasanbeyli 800 m 37°07'28" N 36°34'02" E 13.08.2009
168. | Osmaniye, Zorkun Plateau 1400-1500 m 36°59'04" N 36°21'44" E 14.08.2009
169. | Rize, Camlthemsin, Ayder Plateau 1406-1550 m 40°57'27" N 41°07'06" E 01.09.2009
170. | Rize, Camlthemsin, Ayder Plateau 1030-1300 m 40°57'31" N 41°04'54" E 01.09.2009
171. | Samsun, Ayvacik, E of Ugurlu 80 m 40°56'33" N 36°3821" E 07.09.2009
172. | Samsun, Ayvacik, N of Hasan Ugurlu Dam 60 m 41°04'44" N 36°40'14" E 07.09.2009
173. | Samsun, Canik, S of Gok¢epinar 666 m 41°10'51" N 36°20'13" E 08.09.2009
174. | Samsun, Canik, N of Godekli 850 m 41°05'48" N 36°17'12" E 08.09.2009
175. | Sinop, Ayancik, E of Bilyiikdiiz 115m 41°52'51"N 34°30'48"E 31.07.2010
176. | Sinop, N of Eymir 575m 41°43'42" N 34°57'11"E 01.08.2010
177. | Sinop, Saraydiizii, SE of Akbelen 300 m 41°18'29" N 34°54'02" E 01.08.2010
178. | Tokat, Camlibel Gegidi 1600 m 39°58'N 36°31'E 15.07.2001
179. | Tekirdag, Sarkdy, W of Ishakli 270m 40°44'44" N 27°04'50" E 24.07.2010
180. | Trabzon, Caykara, E of Camlibel 575 m 40°40'44" N 40°14'14" E 02.09.2009
181. | Trabzon, Caykara, SW of Camlibel 810 m 40°39'17" N 40°12'36" E 02.09.2009
182. | Trabzon, Caykara, N of Tagkiran 602 m 40°40'38" N 40°1524" E 02.09.2009
183. | Trabzon, Caykara, Uzungdl-Yayladnii 1250-1400 m 40°35'N 40°19'E 02.09.2009
184. | Trabzon, Macka, Siimela Monastery 1230 m 40°41'16" N 39°39'37"E 03.09.2009
185. | Trabzon, Magka, S of Siimela Monastery 520 m 40°4529" N 39°36'47" E 03.09.2009
186. | Trabzon, Magka, W of Ornekalan 1005 m 40°50'18" N 39°35'20" E 03.09.2009
187. | Trabzon, Magka, around Hamsikdy 1637-1846 m 40°40'24" N 39°25"22" E 04.09.2009
188. | Trabzon, SE Uzungol (V.J.) 1200 m 40°36'49" N 40°18'50" E 24.07.1997
189. | Trabzon, Kemerdag, SW Soganli Gegidi (V.J.) 2550 m 40°33'N 40°09' E 11.08.1990
190. | Usak, Banaz, S of Burhaniye 1330 m 38°46'02" N 29°39'S1" E 09.06.2009
191. | Yozgat, E of Akdagmadeni 1603 m 39°40'00" N 35°56'07" E 26.08.2009
192. | Yozgat, Caywralan, Cat Forest 1650 m 39°19'30" N 35°50'17" E 27.08.2009
193. | Yozgat, Camlik National Park 1390-1556 m 39°48'13" N 34°48'42" E 26.08.2009
194. | Yozgat, Sefaatli, E of Caferli 857 m 39°32'15" N 34°43'11"E 26.08.2009
195. | Yozgat, W of Osmanpasa 1015 m 39°37'13" N 34°56'53" E 25.08.2009
196. | Zonguldak, Devrek, W of Sofular 300 m 41°09'17" N 31°51'11"E 16.6.2010
197. | Zonguldak, Devrek, NW of Isabeyli 600 m 41°13'23"N 31°52'57" E 29.07.2010
198. (Z\(/Jgg)uldak, Devrek-Mengen, N of the tunnels 900 m 41°02' N 32°02™ E 04.05.1992

Also herbarium materials from ANES, H, BULU and the personal collections of some lichenologists (VVolker

John, Giilsah Cobanoglu, Ali Aslan, Kenan Yazici, Ozge Tufan Cetin) were studied. The specimens are stored in ANES
(Anadolu University Faculty of Science Herbarium). Duplicates of the specimens are also stored in the lichen herbarium
of Erciyes University. Specimens were examined under stereomicroscope and light microscope and their microscopy
observations were made TLC was performed to detect the lichen substances when necessary. The authors (MGH and
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MC) visited H, checked some identifications with the type samples, and discussed the taxonomically problematic
specimens with Dr. Orvo Vitikainen. A key to the genus Peltigera was prepared based on the materials examined.

3.

Results

The number of Peltigera species recorded from Turkey is now 22 with this study. P. extenuata is reported from

Turkey for the first time. Detailed information about the localities is given in the Table 1 and 2.

3.1. A key to the genus Peltigera in Turkey

1.
1.

2.

o o oo AN

© 000 N

Photobiont chlorococcoid, bright green When WEL............ooviiiieiie e 2
Photobiont cyanobacterial (Nostoc), not bright green When Wet ..o 4
Thallus larger, in general I0DES WILEK ........coiiiiiiiei bbb 3

. Thallus small, about 2 cm in width, lobes rounded to fan shaped or arising singly, 5 mm in width, 20 mm in length;

margins smooth or slightly denticulate. Apothecia always present, one or more per lobe, disc red to reddish dark
brown, globose, 0Val OF SMOOLN. ...........oiiii e P. venosa

. Thallus up to 20 cm in diam., thick (-500 p), lobes 1.5-3 (-5) ¢cm in width, upper surface erect tomentose at the

margin, less tomentose towards to center; smooth to warted, cephalodia firmly attached, up to 2 mm in diam.; lower
surface whitish in margin, immediately blackens towards center, with a few indistinct veins or without weins;
rhizines scattered, simple to fasciculate, dark to black, upto 5 mm ... P. aphthosa

. Thallus moderately large, up to 30 cm in diam., thin, with entire to crenate edges, upper surface gray or bluish gray to

brown when dry, bright green when wet; entire, wrinkled especially in the mature thalli, opaque to partly bright,
tomentose towards margins, tomentose structure is more clear in the young thalli, cephalodia convex to cerebriform,
veins smooth, whitish in the margins, brown or black in the centre, rhizines simple to tufted, whitish in the margin,

turning black in the centre, upto 5 mmin length ... P. leucophlebia
c WWIEN SOTEOIA ... a bbb bbbt b e s e n e re e 5
BT 40T Yo =T I LSS TR 7
. Soredia [aminal; thallus tOMENTOSE ........cceiuiiieieiiire et 6
. Soredia marginal, rarely corticated, laminal soralia may be present; thallus non-tomentose ................ P. collina
. Soredia C and KC (-), rhizines arising singly, whitish or brownish............c...cccoeeviiiiii e, P. didactyla
. Soredia C and KC (+) red, rhizines white, rarely simple, fibrillose, turning dark and becoming rare in the centre
................................................................................................................... P. extenuata
. Lobules, phyllidia, schizidia and iSidia PrESENT ..........cciiiiiiiiiieiieiere e 8
. LOBUIES AN ISTAIA BDSENT ... .c.veveiiieiieiiete sttt bbbttt b e b e b nnesn et eneene s 11
. Upper surface smooth or weakly tomentose near aPONECIA. ...........ccviriiiiiiiiee e 9
. UPPET SUMTACE TOMENTOSE ...evveeieeitieeiie et e sttt e st st e e et e et esse e e teesteesse e e steeteesseeaneeenteensaenneeenseenseennennneeans 10
. Thallus usually phyllidiate, upper surface smooth, shiny, especially weakly tomentose near the apothecia, lower

surface with veins, rhizines whitish, simple, at intervals, 5-7 mm in length; apothecia on the elongated stalks, disc 4-
9 mm in diam., generally very pale brown, saddle shaped ............ccccooeriiiiiiniiii e, P. degenii

. Frequently lobullate or schizidate similar to isidia, thallus about 15 cm in diam., upper surface gray brown and shiny,

generally fissured, lower surface without veins, whitish in the margins, dark brown or black towards to centre,
without veins, whitish or with white flecks, rhizines black, concentric in the bottom, fasiculate, apothecia smooth,

disc oval-globose, brown to dark BrOWN ...........ccoiiiiiiiiii e P. elisabethae
10. Phyllidia squamulose or coralloid, laminal and marginal..............cccooevevievieiii v P. praetextata
10. Isidia laminal, SQUaAMUIOSE OF PEIALE ........c.coiiiiiiiie e P. lepidophora
11. Lower surface diStiNCLIY VEINE ........c..oiiiiiiiii bbbt 12

11. Lower surface without veins or with a few diffuse veins, pale brownish near margins, black in central parts, white

flecks absent, rhizines sparse, bush-shaped, fasciculate; upper surface brownish gray, bluish or greenish when dry,
DIUE-GrEBN WINEN WEL. ...ttt ettt b e b e et e e nbe e nbeennnas P. malacea

12. Yellowish orange tone absent in the lower surface, rhizin€s thick ...........ccccviviiiviiieiie s 13
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12. Lower surface diffuse, weakly ochraceous or brown veined; rhizines whitish, simple to fasciculate, 5 mm in length
and separate; apothecia saddle-shaped, Brown, upper surface smooth, matt to shiny, gray to brown when dry,

SOMEWNAL MACUIALE ... c.eeeieeciee ettt e e e e e te e s e e aneeebeenreenneeanns P. hymenina
T o T =TS (0T (0] 1T SO PSP 14
13. EAQES UP tUMNEA FAIEIY EINEINE ....eieieiieieite ittt et bttt ettt 15

14. Thallus thick and upper surface densely tomentose, rhizines simple in the margins, squarrose in the centre P. canina
14. Thallus thin and upper surface thinly tomentose, rhizines cylindrical, with short squarrose ramifications..... P.
membranacea

15. Upper surface at least tomentose in the edges 0f I0DES ..........oo i 16
15. UpPEr SUITACE NOT LOMENTOSE. ... .uviiiiiieitiiti ettt bbbttt e bt e b bt e e sbe e e 19
16. Veins dark brown to black from the parts near the Margin...........ccoeiiiiiniii i 17
16. Veins whitish in the margins, turning to brown in the CENTEN ...........cooiiiiiiiii e 18

17. Upper surface gray, thick, tomentose almost like pressed, intervals between veins in the lower surface cream and
10T U1 TP P TSR P. rufescens

17. Upper surface brownish, thick and erect tomentose in the margins, scabrose and with shiny parts towards centre,

intervals between veins white and round in the lower surface ............ccooeviiienniinnicen P. kristinssonii

18. Veins in the margins slightly raised, becoming flat immediately towards centre, veins and rhizines cream, ochreaous
only in the centre, usually with squamulose phyllidiae ..o P. monticola

18. Veins distinctly raised everywhere; phyllidag absent...........c.ocveiiiiiiiiii i 19

19. Veins raised, thin, makes an anastomosed network, cream, pale brown in the margins, turning to brown in the center
................................................................................................................................................... P. virescens

19. Veins distinctly raised everywhere, not thin; veins and rhizines cream near the edges, pale brown in the centre P.

ponojensis

20. Lobes pruinose especially in the edges, veins reticulate, smooth, diffuse, blackens immediately in the centre, white
flecks present between the VEINS iNthe CENEIE.........cciiiiiii i P. neckeri

20. LODES NOT PIUINOSE, SNINY ...oiiiiiiiieie ittt bbbt ettt e nb et e et bt e b b e 21

21. White flecks abSent DELWEEN VEINS .......coiiiiiiieiie ettt sttt bbbt sbe e e 22

21. White flecks present between veins; rhizines dark, fasciculate, forms concentric rings. Apothecia horizontale,
globose or oval, diSC dark BrOWN ..........ccciiiiiiii e P. horizontalis

22. Lower surface with smooth brownish to black veins; rhizines brown to black, slightly branched, 7(11) mm in length
.......................................................................................................................................... P. neopolydactyla

22. Lower surface white, brownish, blackens towards centre; veins brown to black, prominent but smooth, white areas
which are round or elongated are present, rhizines together when young, fasciculate, whitish to dark brown P.
polydactylon

3.2. Peltigera extenuata (Nyl. ex Vain.) Lojka Lichenoth. Univ. Fasc. V, No.222 (1886)

Thallus small to medium, up to 3 cm in diam. Upper surface pale greyish to pale brown when dry, bluish green when
wet, thick whitish-grey tomentose, sorediate, soredia in granular, orbicular, laminare soralia. Soralia C and KC (+) red,
gyrophoric acid present. Lower surface whitish, with white or whitish veins which are anastomosed, turning brown
through the center. Rhizines white, rarely simple, fibrillose, turns dark and become sparse in the centre. Photobiont
Nostoc. Apothecia not observed in the Turkish specimen (Figure 2).

This species is common in the oceanic and suboceanic parts of Turkey especially in the northern part of Anatolia under
forest on siliceous mother rock. It is easily distinguished from closely related P. didactyla, by having gyrophoric acid in
the thallus.

Specimens examined: Aydm, Nazilli NE of Samailli, Quercus sp. communities, 850m, 38°01'12" N
28°18'24" E, 15.06.2009; Bartin, Kurucasile, west of Curunlu Village, siliceous rocks, 210 m, 41°49'35" N 32°38'45" E,
30.07.2010; Erzurum, Narman, Narman Recreation Area, south of Golli, Pinus sylvestris forest, 2000 m, 40°13'19" N
41°52729" E, 29.08.2009; Eskisehir, Alpu, Stindiken Mountain, 1369 m, 39°59'12" N 31°03'58" E, P. sylvestris forest,
13.08.2010; Giresun, Dereli, Yavuzkemal, Kulakkaya Plateau, Picea orientalis forest, 1790 m, 40°41'33" N 38°20'07"
E, 05.09.2009. Ordu, Caybasi, south of Kokliik, Fagus orientalis forest, 1060 m, 40°58'24" N 37°01'25" E, 07.09.2009;
Rize, Camlthemsin, Ayder Plataeu, 1406 m, 40°57"27" N 41°07'06" E, 01.09.2009.
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3.3. Distribution of the species

Distributions of the Peltigera species based on the locality numbers in Table 1 are given in Table 2.

Table 2. Distribution of the Peltigera species

P. canina 4,5,6,9,10,11, 16,17, 18, 19, 20, 21, 22, 23, 24, 25, 27, 29, 30, 31, 32, 33, 34, 35, 43, 44, 46, 51, 52,
59, 61, 63, 64, 65, 66, 68, 69, 71, 74, 78, 80, 81, 82, 87, 89, 90, 91, 92, 94, 95, 96, 97, 98, 100, 101, 102,
105, 107, 109, 110, 111, 113, 114, 115, 117, 119, 120, 121, 122, 123, 124, 127, 129, 130, 131, 136, 140,
141, 142, 143, 144, 145, 146, 148, 153, 154, 155, 156, 157, 158, 159, 164, 165, 166, 168, 169, 171, 173,
176, 179, 180, 181, 185, 187, 190, 191, 193, 194

P. collina 4,23,51,54, 65,69, 72,96, 97, 115, 119, 121, 128, 129, 131, 159, 168, 184

P. degenii 78, 126, 141

P. didactyla 18, 19, 36, 51, 79, 89, 93, 97, 99, 101, 156, 158, 161, 162, 165, 169, 171, 187, 196

P. elisabethae 6,19, 42,51, 52, 82,99, 101, 103, 113, 121, 130, 131, 165, 166, 168, 173, 174, 181, 182, 183, 184, 187,
188, 197

P. extenuata 23, 36, 89, 93, 100, 162, 169, 188

P. horizontalis 19, 25, 51, 53, 89, 90, 101, 106, 107, 115, 118, 125, 164, 180, 198

P. hymenina 60, 125

P. kristinsonii 19, 25, 51, 53, 89, 90, 101, 104, 106, 107, 163

P. lepidophora 18

P. leucophylebia 19, 118, 119, 120, 165, 198

P. malacea 165, 189

P. membranacea 4,9,10, 11, 16, 19, 20, 36, 47, 50, 53, 54, 55, 59, 60, 63, 64, 65, 66, 68, 73, 76, 77, 78, 81, 82, 90, 96,
97,100, 107, 110, 114, 115, 118, 119, 120, 121, 123, 125, 126, 127, 128, 129, 131, 137, 140, 144, 155,
156, 187, 188, 192, 197

P. monticola 1,7,8,10,11, 12, 14, 15, 16, 17, 20, 22, 25, 26, 27, 46, 50, 51, 53, 56, 57, 61, 70, 75, 79, 81, 82, 83, 84,
86, 89, 96, 98, 110, 112, 113, 114, 121, 124, 132, 133, 134, 139, 140, 141, 145, 148, 149, 153, 157, 160,
167,173,176, 177,178, 192

P. neckeri 5,6, 8,10, 11, 13, 16, 17, 18, 20, 23, 25, 27, 28, 29, 30, 34, 35, 36, 37, 40, 45, 46, 49, 50, 51, 53, 54, 59,
61, 64, 65, 66, 74, 75, 76, 77, 78, 80, 81, 82, 89, 90, 94, 95, 97, 98, 101, 102, 105, 110, 111, 113, 117,
118, 119, 120, 121, 124, 125, 127, 129, 131, 137, 138, 140, 141, 147, 148, 152, 153, 156, 158, 162, 166,
171,173,177, 181, 185, 187, 191

P. neopolydactyla 101, 183, 184

P. polydactylon 19, 20, 27, 29, 30, 34, 45, 51, 52, 78, 81, 82, 97, 101, 103, 116, 117, 118, 120, 125, 129, 130, 131, 156,

161, 165, 166, 168, 170, 172, 181, 183, 187

P. ponojensis 4,12,19, 50,51, 52,64, 71, 84, 88, 89, 91, 94, 98, 116, 120, 127, 135, 148, 168, 192, 193, 194

P. praetextata 4,5,10, 16, 19, 20, 22, 23, 25, 27, 28, 29, 34, 37, 38, 39, 40, 41, 46, 47, 49, 50, 51, 52, 54, 55, 60, 62,
65, 66, 72, 78, 81, 82, 90, 93, 97, 99, 100, 101, 105, 108, 109, 110, 111, 112, 113, 115, 116, 117, 118,
119, 120, 121, 122, 124, 127, 129, 130, 131, 137, 141, 159, 161, 164, 168, 169, 170, 171, 173, 174, 175,
176, 179, 180, 181, 182, 183, 184, 186, 187, 192, 197, 198

P. rufescens 2,3,4,6,7,9,18,19, 20,21, 22, 25, 42, 46, 47, 48, 49, 58, 59, 61, 64, 67, 68, 71, 79, 80, 82, 83, 85, 89,
90, 92, 94, 95, 96, 97, 98, 100, 101, 102, 103, 106, 107, 121, 123, 124, 125, 129, 132, 133, 140, 144,
146, 150, 151, 153, 154, 158, 161, 162, 165, 166, 168, 169, 173, 176, 182, 186, 187, 190, 191, 195, 196

P. venosa 19, 78, 93, 102, 120, 165, 198

P. virescens 92,127,194
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4. Conclusions

The Peltigera species grow mostly on soil, bark, epiphytic or epilithic mosses, rock crevices under forests and
on dried meadow plants in exposed habitats and in more or less humid and natural habitats where anthropogenic effect
is low. Besides, Peltigera species are one of the most common lichen species that occupy habitats such as the sides of
forest tracks with mosses or directly on soil with Cladonia and other terricolous lichen species.

Peltigera species mostly grow on soil and mosses in the crevices of rocks as small thalli in the areas where
anthropogenic effects particularly overgrazing are predominated. Overgrazing is commonly seen throughout Turkey.
During our field excursions we observed that in the areas close to nitrogen rich agricultural areas, Peltigera species
were either absent or had wide distributions with smaller thalli. In such areas, species with high ecological tolerance
such as P. canina and P. rufescens were common. The only exception for this observation was in the Central and
Eastern Black Sea Regions. In most localities in these regions, well developed Peltigera thalli were found mixed with
mosses even on natural stone walls in the edges of arable fields and gardens.

The most important reason for rich Peltigera distribution in the Black Sea Region of Turkey is climatic
conditions. In this region, habitats with favorable humid properties for Peltigera species are abundant. The species such
as P. degenii, P. leucophlebia, P. neopolydactyla and P. malacea which are rarely encountered in other regions have
distribution along with some other species of the genus. Comparing the diversity of the Peltigera species in different
regions of Turkey, Black Sea Region and the areas where oceanic climate is predominant have the richest diversity.

Species like P. canina, P. monticola, P. ponojensis and P. rufescens which prefer dry areas and calcareous
substrata (Vitikainen, 1994; Goffinet and Hastings, 1994) are widely distributed in Mediterranean, Central and Eastern
Anatolia Regions. Because of local variations in habitat diversities in these regions, species growing in humid
conditions (Vitikainen, 1994; Goffinet and Hastings, 1994) like P. collina, P. didactyla, P. elisabethae, P. horizontalis,
P. praetextata and P. venosa were also collected. The mixed forests in the Amanos Mountains, Pinus nigra forests in
Kaz Mountain in Canakkale, Pinus nigra and Quercus mixed forests in Cevrepmar Mountain in Kahramanmaras,
Tirkmen and Siindiken Mountains in Eskisehir and Pinus sylvestris forests in Akdagmadeni in Yozgat can be given as
examples of rich habitat diversity areas in these regions.

In Thrace Region, species reported to grow in humid areas such as P. canina, P. collina, P. elisabethae, P.
horizontalis, P. neckeri, P. praetextata and P. polydactylon (Vitikainen, 1994; Smith et al., 2009) are found in Fagus
forests in the Y1ldiz Mountains. Because the proper habitats are very restricted in Thrace Region, the species diversity
was not rich except in the Yildiz Mountains. In Belgrade Forest, which is one of the best protected areas in the vicinity
of Istanbul metropole, P. praetextata was very common under Fagus communities. This species is one of the shade
loving Peltigera species (Smith et al., 2009). In Koru Mountain and its vicinity; P. neckeri, which can grow in drier
conditions and a common species in Mediterranean Region was found. Peltigera species which partly prefer humid
habitats such as P. praetextata and P. membranacea were found in the vicinity of Sarkdy (Tekirdag) under Quercus-
Carpinus communities.

In Mediterranean Region, the diversity of Peltigera species increases especially at higher altitudes. This effect
was obviously seen in the transition areas from P. brutia forest to P. nigra forest in the south or from steppe to forest
vegetations in the north. Important reasons for this consequence are change in climate and increase in the diversity of
the natural habitats. Camliyayla (igel), Zorkun Plateau (Osmaniye), Elmali Cedar Research Forest and vicinity of
Akseki (Antalya) can be given as examples for this kind of areas. In the areas with more natural habitats such as Nif
Mountain (izmir), Babadag, (Denizli), Spil Mountain (Manisa); the diversity of Peltigera species is richer when
compared with close surroundings.

In Central Anatolia Region, Tiirkmen, Murat and Egrigéz Mountains, Sultandaglari, the Siindiken Mountains
(Eskisehir), Erciyes Mountain (Kayseri), Akdaglar (Sivas-Yozgat) and Camlibel Pass provide suitable habitats for
Peltigera species. Towards Northern Central Anatolia such as Ankara Camkoru Research Forest, Camlik (Yozgat), Cat
Forests (Sivas) species growing in dry habitats such as P. rufescens, P. monticola and P. canina were found. In Oltu,
Narman, Olur (districts of Erzurum), species with wide ecological tolerance such as P. rufescens and P. canina and also
species which prefer typically humid habitats such as P. didactyla, P. neckeri, P. horizontalis and P. extenuata were
found under P. sylvestris forests.

Among the reported Peltigera species from Turkey up to date, only P. aphthosa, P. leucophlebia and P. venosa
contain green algae. P. aphthosa was previously reported from Artvin, Ardahan (Woronow, 1915), Erzincan (Yazict
and Aslan, 2003), Erzurum (Aslan, 2000), Trabzon (Yazici, 1999), Bayburt (Yazici and Aslan, 2003) in Turkey. After
our field work and examination of herbarium materials in H and personal collections in Turkey, we concluded that
probably the specimens identified as P. aphthosa in Turkey are P. leucophlebia. These two species are clearly
distinguished by small outgrowths in the margins of cephalodia of P. leucophlebia, such outgrowths are not
characteristic in P. aphthosa. Furthermore Vitikainen (1994) reported that P. aphthosa is absent in the Mediterranean-
montane belt, but it is rarely present in very humid habitats of oceanic areas. Because we could not check all the records
previously reported from Turkey, we preserved the name P. aphthosa in the key and the checklist.

The other green algae containing Peltigera species, P. venosa is easily distinguished from other species of the
genus by its small and fan-shaped thalli. During this study, this species was collected under P. sylvestris forest from
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Tirkmen Mountain (Eskisehir), Akdagmadeni (Yozgat) and under Abies nordmanniana forest in llgaz Mountain
(Kastamonu). This species was also collected on soil with P. leucophlebia under Picea orientalis forest in Savsat
(Artvin) and A. nordmanniana and P. sylvestris forest in the Kiire Mountains (Kastamonu). We found the populations
of this species especially on bare and humid soils where the vegetation is weak as indicated by Vitikainen (1994).

The cyanolichen, Peltigera virescens is one of the taxonomically problematic species. Holotype address of this
species is Erciyes Mountain (Kayseri) (Steiner, 1905; Vitikainen, 1994). In our study, we examined one specimen of
this species which was collected from a close locality to holotype address (Halict et al., 2005). Besides, we examined
two more specimens of this species collected from Turkey in H. This species was only collected from Mediterranean
Region up to date. The veins of this species which is very close to P. ponojensis and P. monticola are paler than the
veins of P. monticola and the rhizines are frequently lined in the margins and weakly branched, and they are seen as
simple rhizines towards the centre of lower surface and the color of the rhizines are paler in the margins and darken
towards to centre.

P. monticola, P. ponojensis, P. rufescens and P. virescens have tomentose and pruinose upper surface and
prefer dry areas and calcareous substrata. They are common in all Turkey but especially have a wide distribution in
Central Anatolia and Mediterranean Regions. P. monticola, a species described by Vitikainen (1994) is reported to have
a distribution in Southern Europe. This species was previously only reported from Antalya in Turkey by Tufan et al.
(2005) and the lichenicolous fungi reported on this species from Turkey were given in Halic1 et al. (2012). It appears
that this species has a very wide distribution in Turkey as it was found in many localities in our study. P. monticola is
distinguished from closely related species by having fragmented and pruinose phyllidiate margins, simple and
ochraceous rhizines in the margins and different veins. P. ponojensis is distinguished from closely related species by its
white veins and rhizines, more raised veins and more or less branched rhizines. The most evident characteristics of P.
rufescens are darkened brown veins towards to centre and dark confluent rhizines and the most evident characteristics
of P. virescens is rhizines turning from clusters to simple and brownish from margins towards to centre. However,
Vitikainen (1994) reported that distinguishing of these species is problematic. In our opinion, these species should be
studied in detail population level and molecular data should be used to support the morphological characters.

P. kristinssonii, a species previously reported from two localities in Turkey by Vitikainen (1994), has been
collected from many localities by us in this study. This species was reported as terricolous, muscicolous, mesotrophic
and weakly calcicole by Vitikainen (1994), and it was found in similar habitats in Turkey. This species has very similar
characteristics to P. rufescens but distinguished by rhizines which are seen as solitary tufts and evident circular whitish
areas between the veins in lower surface and erect tomentum towards to margins.

P. canina, P. membranacea and P. praetextata have pruinose or tomentose upper surface and they are very
closely related to each other. Among these species, P. praetextata is easily distinguished from others by phyllidiate
lamina or margins and its rhizine structures. P. canina and P. membranacea are morphologically more similar. P.
membranacea is distinguished from P. canina by its whitish lower surface, generally whitish veins which turns to pale
brownish towards to centre, simple rhizines in the margin turning to bottle brush shape towards to centre. These species
were frequently reported from many localities in Turkey in previous papers and also found in many localities by us
(Ozdemir Tiirk and Giiner, 1996; Yazici, 1999; Aslan, 2000; Yazic1 and Aslan, 2003; John and Breuss, 2004; Giiveng et
al., 2006; Tufan et al., 2006).

P. didactyla, P. extenuata and P. lepidophora are similar in terms of thallus morphology and ecological
requirements. From these species, P. lepidophora can easily be distinguished from other two species by its peltate
laminal isidia. From the other two sorediate species, P. extenuata is distinguished from P. didactyla by C (+) and KC
(+) red medulla, white lower surface and wooly shaped rhizines. Another species which is close to this group because of
having soredia is P. collina. This species differs from the other three species by its linear soralium structure along the
margins and lamina, and non-tomentose thallus. P. collina is collected in more or less humid habitats on mosses, bark or
siliceous rocks as also indicated by Vitikainen (1994). Especially, it is very common on mosses on the trunks of old
trees in Quercus vulcanica forest in Sultandagi (Afyon). This species has rarely been reported with apothecia (Smith et
al., 2009) and we found fertile specimens of this species in this locality and also in Quercus forest in Pmarbasi
(Kastamonu).

P. elisabethae, P. degenii, P. horizontalis, P. hymenina, P. malacea, P. neckeri, P. neopolydactyla and P.
polydactylon are related closely because of their morphological similarities (Vitikainen, 1994). All these species have
shiny and non-tomentose upper surface and mostly grow in more or less humid localities.

P. elisabethae and P. horizontalis are frequently misidentified. These species are distinguished from other
related species with their flat and circular apothecia. P. elisabethae is distinguished from P. horizontalis with the
fissures in the upper surface, phyllidia, schizidia in the margins and lamina and lower surface without veins. P.
horizontalis is characteristic with the differences in the upper surface, white spots in the lower surface and brownish
black rhizines with the shape of concentric orbicular lines. P. horizontalis was reported as an indicator of old forests by
Smith et al. (2009) and this species was frequently collected near the bases of old and broad-leaved trees in this study.

P. degenii is distinguished from other closely related species by its white and swollen veins in the lower
surface. P. neckeri is distinguished by its blackish, nail shaped, tubular apothecia in fertile specimens and whitish
pruinose thallus margins in the sterile specimens. P. neckeri is very common in Turkey, generally on soil or mosses on
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siliceous substrata as indicated by Nimis and Martellos (2004). This species was especially collected in mesic habitats and
also semi-xeric habitats in the Mediterranean Region on mosses, soil or siliceous rocks. These findings show that the
ecological tolerance of this species is rather high.

P. polydactylon is distinguished from other species by its brown lower surface and frequent and compound rhizines.
P. neopolydactyla was previously reported by Yazici et al. (2011, 2013) from the localities higher than 2000 m in Igdir and
Ardahan provinces. According to Vitikainen (1994), this species is predominantly found in the forest floor. We collected the
samples of this species on mosses under forest between 1200-1400 m in Giresun and Trabzon provinces in Black Sea Region.
The record given from the eastern unforested slopes of Agri Mountain at 2198 m is interesting (Yazici et al., 2013).

P. malacea is distinguished from other species by its lower surface without veins which is pale brown close to
margins and blackish towards to centre. In humid conditions the blue-green colour of upper surface is one of the most evident
characters of this species.

Peltigera species generally prefer natural habitats and they do not grow in nitrogen rich habitats. Because they have
a distribution in the places far away from anthropogenic effects. However such areas have been decreasing over years and
distribution of Peltigera species is under threat. Thus Peltigera species which grow mainly on soil are being lost rapidly
because their natural distribution areas are rapidly converted for agricultural, industrial practices, development of new urban
areas and highway constructions etc.
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Abstract

Hydrophilidae and Helophoridae species collected from Abruzzo Region of Italy (including L’ Aquila, Teramo,
and Pescara provinces) were determined in this study. In total, 489 specimens belonging to 34 species, 12 genera and
two families were identified. The general distributions of the whole species were reviewed and a chorotype analysis was
presented in a table.
Key words: Hydrophilidae, Helophoridae, fauna, chorotype, Italy

*

italya’nmin Abruzzo Bolge’sinden (L’Aquila, Teramo, Pescara) Elde Edilen Hydrophilidae ve Helophoridae Tiir
Kompozisyonlar

Ozet

Bu c¢alismada italya’nin Abruzzo Bélgesi'nde yer alan L’Aquila, Teramo ve Pescara illerinden toplanmis
Hydrophilidae ve Helophoridae tiirleri arastirilmistir. Toplamda iki familyaya ait 12 cins, 34 tiir ve 489 birey teshis
edilmistir. Biitiin tiirlerin genel dagilislar1 gozden gecirilmis ve bir korotip analizi tablo seklinde sunulmustur.

Anahtar kelimeler: Hydrophilidae, Helophoridae, fauna, korotip, Italya
1. Introduction

Many species of Hydrophiloidea are strictly or widely aquatic, spending at least one part of their life under
water (Rocchi, 2011). Hydrophilidae is one of the diverse groups of Hydrophiloidea represented by about 3000 species
all over the world (Bloom et al., 2014). Of the six subfamilies recognized only two subfamilies, Hydrophilinae and
Sphaeridiinae, inhabit in the Palearctic region (Lobl and Smetana, 2004), and the Italian hydrophilid fauna comprises
about 117 species (Personal communication with Saverio Rocchi, Museo di Storia Naturale dell'Universita degli Studi
di Firenze, Florence, Italy).

The Helophoridae is a small hydrophiloid family classified into a single genus, Helophorus Fabricius, 1775,
and comprises only about 200 species in the world. Species occur mainly in Palearctic and Nearctic regions and only a
few species are known from the Afrotropical and Oriental regions (Fikacek, 2009; Yilmaz et al., 2014). The family
members can be separated from other aquatic Coleoptera with the 5 distinct longitudinal furrows on the pronotum. The
Italian helophorid fauna is represented by 35 species grouped in 4 subgenera, including Empleurus, Trichohelophorus,
Helophorus and Rhopalohelophorus (Personal communication with Saverio Rocchi).

The Abruzzo Region is located in central Italy and mainly consists of the provinces L'Aquila, Teramo, Pescara
and the Chieti. The Abruzzo National Park, Gran Sasso and Monti Della Laga National Park, Maiella National Park and
Sirente-Velino Regional Park are located in the region. The area offers suitable conditions for species of both families
in terms of topographic structure, natural habitats and numerous water sources. This study is a part of the studies
conducted by the first author during her Erasmus Project in Italy (University of L’Aquila), in 2012. To our knowledge,
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faunistic studies on Italian hydrophilids and helophorids have not been published recently except the work of Rocchi
(2011) which was based on Sardinian Hydrophiloidea. The study included a total of 24 Hydrophilidae species, but no
helophorids were listed. The aim of the present study is to add new contributions to the aquatic insect knowledge of
Italy.

2. Materials and methods

This study was based on insect material preserved in the laboratory of Prof. Dr. Maurizio Biondi from the
University of L’Aquila (Department of Life, Health and Environmental Sciences) which was collected from
L'Aquila, Teramo and Pescara provinces (Abruzzo Region except the Chieti) during the years 1992-2006 (Figure 1).
The material was sorted and examined under a Leica EZ4 stereomicroscope. All specimens were identified to species
level using the keys and figures given by Hansen (1987, 1991, 1999), Angus (1984, 1985, 1988, 1992), Shatrovskiy
(1984), Gentili (1975, 1979), Gentili and Chiesa (1975), and Schodl (1991, 1993). Taglianti et al. (1999) and Lobl and
Smetana (2004) were used for the zoogeographical characterization and chorotype classification of the species. Voucher
specimens are deposited at the Biology Department of Siileyman Demirel University, Isparta, Turkey.

Figure 1. General view of the sampled area

3. Results

As a result of this study, 489 aquatic beetles arranged in 12 genera and 34 species (29 species from
Hydrophilidae and 5 from Helophoridae) were identified. The species list is given below in Table 1, together with
number of specimens and their chorotype classifications.

Table 1. Species list of Hydrophilidae and Helophoridae gathered from Abruzzo Region of Italy with their chorotype
information and number of specimens

Species L’Aquila Teramo Pescara Chorotype

Hydrophilidae Latreille, 1802

Anacaena Thomson, 1859
A. lutescens (Stephens, 1829) 3 Holarctic
A. bipustulata (Marsham, 1802) 5 Europeo-Mediterranean
A. globulus (Paykull, 1798) 39 7 3 Europeo-Mediterranean
2
8

[N

A. limbata (Fabricius, 1792) Holarctic
A. rufipes (Guillebeau, 1896) 5 Turano-European
Berosus Leach, 1817

B.signaticollis (Charpentier, 1825) 5 Sibero-European
Enochrus Thomson, 1859
E. ater (Kuwert, 1888) 8 Centralasiatic-Europeo

Mediterranean
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+ Mediterraneo-Sindian

E. quadripunctatus (Herbst, 1797) 48 4 Asiatic-European

E. fuscipennis (Thomson, 1884) 31 1 Centralasiatic-European

E. halophilus (Bedel, 1878) 1 European

Helochares Mulsant, 1844

H. lividus (Forster, 1771) 2 Europeo-Mediterranean

Hydrobius Leach, 1815

H. fuscipes (Linnaeus, 1758) 37 57 7 Asiatic-European

Hydrochara Berthold, 1827

H. caraboides (Linnaeus, 1758) 3 Sibero-European

Laccobius Erichson, 1837

L. neapolitanus Rottenberg, 1874 4 10 Europeo-Mediterranean

L. bipunctatus (Fabricius, 1775) 6 Asiatic-European

L. obscuratus Rottenberg, 1874 2 Turano-European+Afrotropical
Region

L. albescens Rottenberg, 1874 4 Turano-European

Cercyon Leach, 1817

C. haemorrhoidalis (Fabricius, 1775) 7 1 Holarctic+Oriental

C. marinus Thomson, 1853 1 2 Holarctic

C. impressus (Sturm, 1807) 1 Holarctic

C. quisquilius (Linnaeus, 1761) 1 Cosmopolitan

C. lateralis (Marsham, 1802) 1 Holarctic

C. ustulatus (Preyssler, 1790) 10 2 Holarctic

C. castaneipennis Vorst, 2009 1 Centraleuropean

Sphaeridium Fabricius, 1775

Sp. scarabaeoides (Linnaeus, 1758) 1 Palearctic

Sp. bipustulatum Fabricius, 1781 1 Holarctic

Sp. lunatum Fabricius, 1792 1 1 Holarctic

Megasternum Mulsant, 1844

M. concinnum (Marsham, 1802) 20 11 Holarctic

Coelostoma Brullé, 1835

C. orbiculare (Fabricius, 1775) 27 6 1 Palearctic

Helophoridae Leach, 1815

Helophorus Fabricius, 1775

H. minutus Fabricius, 1775 65 W-Palearctic

H. aquaticus (Linnaeus, 1758) 2 7 Sibero-European

H. milleri Kuwert, 1886 3 Centralasiatic-Mediterranean

H. obscurus Mulsant, 1844 7 5 European

H. rufipes (Bosc, 1791) 1 W-Palearctic

Species number 30 6 16

Individual number 285 77 127

In total, 15 different chorotypes were represented by the hydrophilid and helophorid species. Classification of
chorotypes follows as suggested by Taglianti et al. (1999), except the three chorotypes identified for some hydrophilid
species:  Centralasiatic-Europeo-Mediterranean+Mediterraneo-Sindian ~ for  Enochrus ater;  Turano-European
+Afrotropical region for Laccobius obscuratus, and Holarctic+Oriental for Cercyon haemorrhoidalis. The most
common chorotypes in terms of species numbers included are; Holarctic (9 species), Europeo-Mediterranean (4
species), Asiatic-European (3 species) and Sibero-European (3 species) with a percentage of about 55% among all
others.

4. Conclusions
Hydrophilidae and Helophoridae represent two important groups among aquatic beetle fauna of Italy. This
study constitutes one more contribution in order to complete the data for Italian aquatic beetles and similar studies

contribute to assess the actual Hydrophilidae and Helophoridae fauna in Italy.
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Abstract

The genus Pulvinula Boud. is recorded from Turkey for the first time, based on the collections of three
pulvinuloid taxa, Pulvinula archeri (Berk.) Rifai, Pulvinula carbonaria (Fuckel) Boud. and Pulvinula laeterubra
(Rehm) Pfister, from Gaziantep. Newly recorded taxa are described briefly and their photographs related to their macro
and micromorphologies are provided.

Key words: new record, Pulvinula, Gaziantep, Turkey

%
Pulvinula Boud., Tiirkiye i¢in yeni bir cins ve ii¢ pulvinuloid makromantar taksonu

Ozet

Pulvinula Boud. cinsi Gaziantep’ten ii¢ pulvinuloid taksonun, Pulvinula archeri (Berk.) Rifai, Pulvinula
carbonaria (Fuckel) Boud. ve Pulvinula laeterubra (Rehm) Pfister, toplanmasiyla Tiirkiye’den ilk kez kaydedilmistir.
Yeni kayit taksonlar kisaca betimlenmis ve taksonlarm makro ve mikro morfolojilerine ait fotograflar: verilmistir.

Anahtar kelimeler: yeni kayit, Pulvinula, Gaziantep, Tiirkiye
1. Introduction

Pulvinula Boud. is a genus of the family Pyronemataceae within the order Pezizales. It is mainly characterized
with discoid to pulvinate apothecia, presence of carotenoid pigments, apically curved or hooked to deformed paraphyses
and globose (rarely ellipsoid) ascospores (Pfister, 1972). Though the genus Pulvinula was first mentioned in 1885 (Yao
and Spooner, 1996) and reconsidered in 1907 by Boudier, it was not acknowledged until the treatment of it by Le Gal in
1953 (Pfister, 1976). Pfister (1976) revised the genus considering the size of the apothecia, asci and ascospores,
apothecial color, the presence or absence of croziers and the type of substrate on which apothecia are produced.

Three pulvinuloid macrofungi samples were collected from Gaziantep province in 2015 and identified as
Pulvinula archeri (Berk.) Rifai, Pulvinula carbonaria (Fuckel) Boud. and Pulvinula laeterubra (Rehm) Pfister. Tracing
the current checklists (Solak et al., 2007; Sesli and Denchev, 2008) and latest records (Akata et al., 2014; Gilingor et al.,
2014; Keles et al., 2014; Sesli, 2014; Sesli et al., 2014; Uzun et al., 2014; Kaya, 2015; Kaya and Uzun, 2015; Sesli et
al., 2015; Tiirkoglu et al., 2015; Acar et al., 2015) it was found that none of the three taxa and any member of the genus
Pulvinula was recorded from Turkey before.

The aim of the present study is to make a contribution to Turkish mycobiota.

2. Materials and methods
Fungal specimens were collected from Nizip and Sehitkdmil (Gaziantep) districts between 2014-2015. During

periodical field trips, the samples were photographed in their natural habitats and necessary morphological and
ecological characteristics were recorded. Then the samples were transferred to the fungarium and further macroscopic
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and microscopic investigations. Microstructural data was obtained by using a Nikon Eclipse Ci trinocular microscope
and photographed by a DS-Fi2 digital camera. Identification was performed according to Pfister (1976) and Yao and
Spooner (1996). The samples are kept at Karamanoglu Mehmetbey University, Kamil Ozdag Science Faculty,
Department of Biology.

3. Results

The systematic of the taxa is given according to Kirk et al. (2008) and Index fungorum
(www.indexfungorum.org: accessed 20 May 2015).

Ascomycota R.H. Whittaker
Pezizales J. Schrot.
Pyronemataceae Corda
Pulvinula Fr.
3.1. Pulvinula archeri (Berk.) Rifai (1968)
Syn: Barlaea archeri (Berk.) Sacc., Barlaeina archeri (Berk.) Sacc. & Traverso, Peziza archeri Berk.

Macroscopic and microscopic features: Apothecia 4-7 mm in diameter, convex to somewhat vavy (Figure
1a), margin almost smooth, orange. Asci 135-145 x 10-11 pum, cylindrical and usually tapering toward the base.
Paraphyses slender, 1-2 pm in diameter, curved apically and mostsly branched (Figure 1b). Ascospores 9-11 pm,
globose, smooth, generally with a single large oil droplet (Figure 1c).

Specimen examined: TURKEY — Gaziantep: Nizip, Sekili village, on damp soil among mosses, 36°58'N,
37°40'E, 600 m, 13.12.2014, K. 11074; Sehitkamil, cemetery, among mosses, 37°04'N, 37°23'E, 845 m, 06.03.2015, K.
11376.

Figure 1. Pulvinula archeri: a. ascocarps, b. asci and paraphyses, c. ascospores

3.2. Pulvinula carbonaria (Fuckel) Boud. (1885)

Syn: Barlaea carbonaria (Fuckel) Sacc., Barlaeina carbonaria (Fuckel) Sacc. & Traverso, Crouania
carbonaria Fuckel, Lamprospora carbonaria (Fuckel) Seaver, Octospora carbonaria (Fuckel) Caillet & Moyne,
Pulvinula carbonaria var. brevispora L.R. Batra, Pulvinula carbonaria (Fuckel) Boud., var. carbonaria.

Macroscopic and microscopic features: Apothecia 1-4 mm in diameter, cup-shaped or subconcave at first
then flat, pale orange, outer surface smooth and lighter than the disc (Figure 2a). Asci 190-240 x 18-20 um, almost
cylindrical, 4-8 spored, base moderately broad with a prominent crozier. Paraphyses slender, 1.5-2.5 um in diameter,
generally longer than the young asci and strongly bent or curved apically (Figure 2b). Ascospores 15-17 um, globose,
smooth, hyaline, with a single large guttule and some with smaller satellite guttules (Figure 2c).

Specimen examined: TURKEY — Gaziantep: Sehitkdmil, cemetery, on ash, 37°04'N, 37°23'E, 845 m,
04.01.2015, K. 11155.
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3.3. Pulvinula laeterubra (Rehm) Pfister (1976)

Syn: Barlaea laeterubra Rehm

Macroscopic and microscopic features: Apothecia 1-4 mm in diameter, disc shaped, salmon-red (sometimes
yellow) (Figure 3a). Asci 150-180 x 15-17 um, cylindrical, generally eight spored (Figure 3b), base with a prominent
two-pronged croziers. Paraphyses thin, 1-1.5 um in diameter, commonly curved. Ascospores 11-14 um in diameter,
globose, smooth, uniseriate, hyaline generally with indiscrete oil droplets (Figure 3c).

Figure 2. Pulvinula carbonaria: a. ascocarps, b. asci and paraphyses, ¢. ascospores

Specimen examined: TURKEY — Gaziantep: Nizip, Sekili village, cemetery, on dead Cupressus sp. twigs,
36°58'N-37°40'E, 600 m, 28.02.2015, K. 11347; Sehitkamil, cemetery, on dead Cupressus sp. twigs, 37°04'N, 37°23'E,
845 m, 04.01.2015, K. 11158.

Figure 3. Pulvinula laeterubra: a. ascocarps, b. asci and paraphyses, c. ascospores
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4. Conclusions

With this study, three pulvinuloid taxa Pulvinula archeri (Berk.) Rifai, Pulvinula carbonaria (Fuckel) Boud.
and Pulvinula laeterubra (Rehm) Pfister are recorded for the first time from Turkey. Since no member of it have so far
been recorded from Turkey (Solak et al., 2007; Sesli and Denchev, 2008), the genus Pulvinula is also new for the
mycobiota of Turkey at genus level.

Pulvinula archeri is similar to P. johannis Lantieri in terms of apothecial shape. But it differs from the latter
species by its orange to yellow orange hymenium, smaller asci and ascospores. Though Spooner (2004) reported P.
archeri to develop generally on burnt grounds, we collected it on damp soil among mosses.

Pulvinula carbonaria is similar to P. miltina (Berks.) Rifai in spore size and ascus shape but differs in having
smaller apothecia and paraphyses (Yao and Spooner, 1996).

Pulvinula laeterubra has similar-sized apothecia with P. johannis, but the larger ascospores of it differentiate
the two specices from each other. Lantieri (2008) generalizes this specis to grow only on burnt places. But our samples
were collected on dead Cupressus L. sp twigs.
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