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Research note/Arastirma notu

The first study in Turkey about the chromosomes of tongue fish, Pegusa lascaris (Risso, 1810) (Soleidae,
Pleuronectiformes), living in the Black Sea

Serkan SAYGUN ™, Filiz SAYGUN!

! Department of Fisheries Technology Engineering, Fatsa Faculty of Marine Sciences, Ordu Univ., Fatsa, Ordu, Turkey

Abstract

In this study, It was examined the chromosome structures, numbers and other cytogenetic features of sole
Pegusa lascaris (Risso, 1810) being one of the flatfish species live in the Black Sea, by conventional banding methods.
The Sole specimens were obtained from fishermen along the coast of West and Central Black Sea (between Zonguldak
and Ordu). Gill and fin epithelia tissues derived by dissecting fish samples which used colchicine (0.05%) treatment for
six hours were incubated in hypotonic solution (0.4% KCI) and then treated with Carnoy’s fixative. As a result of
karyological examination, it was determined that the chromosome number of P. lascaris showed 2n= 42 including 6
metacentric, 8 submetacentric, 12 subtelocentric and 16 acrocentric chromosomes (NF= 56).

Key words: Tongue fish, Pegusa lascaris, Pleuronectiformes, flatfishes, karyotype

*

Karadeniz'de yasayan dil baligi, Pegusa lascaris (Risso, 1810) (Soleidae, Pleuronectiformes) kromozomlari
konusunda Tiirkiye'deki ilk ¢calisma

Ozet

Bu ¢aligmada; Karadeniz’de yasayan yassi balik (Pleuronectiformes) tiirlerinden dil baliginin Pegusa lascaris
(Risso, 1810) kromozom yapilari, sayilar1 ve sitogenetiksel Ozellikleri rutin bantlama yontemleri kullanilarak
incelenmistir. Arastirmada dil balig1 6rnekleri Bati1 ve Orta Karadeniz sahili boyunca (Zonguldak ve Ordu illeri arasi)
baz1 bolgelerden avcilikla elde edilmistir. Alt1 saat siire ile kolsisin (% 0,05) muamelesi uygulanan balik drneklerinden
diseksiyonla ¢ikarilan solungag¢ ve yiizgeg¢ epitel dokulart % 0,4 KCI soliisyonunda inkiibe edilmistir ve sonrasinda
Carnoy fiksatifi ile muamele edilmistir. Yapilan karyolojik incelemeler sonucunda P. lascaris baliginin 42 diploit
sayida ve 6 metasentrik, 8 submetasentrik, 12 subtelosentrik ve 16 akrosentrik kromozomdan meydana gelen karyotipi
(NF=56) oldugu tespit edilmistir.

Anahtar kelimeler: Dil baligi, Pegusa lascaris, Pleuronectiformes, yassi baliklar, karyotip
1. Introduction

The object in the classification of fish, similar to other living being groups, is to make a classification based on
their natural relations and degree of relationship. However, as sufficient information regarding these subjects has not
been acquired so far, performing a totally natural classification has not been possible and the classifications have been
made partly artificially. Moreover, there is a great conflict between the ichthyologists in terms of selecting the optimal
morphological features in the phylogenetic examination of the fish. A wide range of systems have emerged as some
consider cranial osteology, some consider osteology of the caudal region, some consider scales, some consider the
structure of the fins, and some consider the structure of the soft sections of the body of prime importance. There are four
different systems used for the comparison of the big groups of fish living today. These are Berg (1947), Romer (1960),
Helfman et al. (2009) and Nelson et al. (2016).

i Corresponding author / Haberlesmeden sorumlu yazar: Tel.: +904524235053 Ext4733; Fax.: +904524235053; E-mail:serkan_saygun@hotmail.com
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It is known that flatfish (e.g. turbot, flounder, etc.), one of the most valuable fish in terms of the economic
significance thereof among the fish living in the seas of Turkey, have interesting similarities on the basis of species
(Aksiray, 1987). Today, other flatfish, mainly turbot, which are in danger of extinction due to overfishing and pollution,
are taxonomically in the order called Pleuronectiformes (Flatfishes). Production of several (turbot, flounder, etc.) of
these genus members, which have been emphasized in the aquaculture studies many times in Turkey and around the
World are performed successfully to a great extent.

The Soleidae family is monophyletic with the Achiridae and Cynoglossidae families. It is differentiated from
these two groups by a slight morphological difference. Skin is present in the lower jaw and interoperculum continuing
ventrally of the three families (Nelson et al., 2016). According to Nelson et al. (2016) and Froese and Pauly (2016) it is
reported that there are 32 genera living in total in the Soleidae family and 175 species belonging to these species.
However, it is reported that there are 8 species of Solea genus in Turkey (Demirsoy, 2005), and in another source there
are 5 species (Aksiray, 1987). As a result of the allozyme and cytochrome b gene analyses made by Borsa and Quignard
(2001), genetic information relating to some soleid species was obtained. In their studies, they detected that Pegusa
(Solea) impar, Pegusa (Solea) lascaris, Solea aegyptiaca, S. senegalensis and S. solea fish, which were compared by
providing an expansion of the gene regions affected by allozyme enzymes, contain cytochrome b gene different from
one another. Moreover, they reported that lascaris and impar species would be named in Pegusa genus and Solea genus
would definitely be synonymous. According to Arai (2011), it is stated that karyological analysis of 7 species belonging
to 5 genera out of 130 species (130 species in total) was conducted. However, it was specified that diploid chromosome
numbers of Soleidae family members are between 42 and 48 in this reference. It is seen that today, this number
increases only to eight as a result of the literature search (Tab. 1).

In this study, it is aimed to detect karyotype of the P. lascaris (Soleidae: Pleuronectiformes) species which are
among the flatfish found commonly in the Black Sea which have not been studied in terms of karyology in Turkey yet,
and to determine the differences specific to species in the structures of chromosomes by means of various staining and
banding methods.

2. Materials and methods

Research was conducted on the shoreline from Cape Cam, Ordu in the east (41°6.995'N— 37°47.189'E) to
Cape Oliice, Zonguldak in the west (41°27.33'N — 31°45.535'E) in Turkey (Fig. 1). Samples were obtained from the
fishermen fishing by means of various fishing gear and equipment (bottom trawl and gill-nets of various types) in nine
stations (Emiroglu et al., 2013).

41° 00° N N
41° 30°' N A
g
42° 00’ N gD Sinop
s [
o O @ G
“ @ Ayancik Y
“ ™Y Amasra Gerze ‘?
42° 30'.N Bartin Yakakent
Zonguldak
® >
s -~
41° 00" N o & o e
P ]\,\ Pergembe O
T KEY;g;
"} S iR 033° E 034° E 035° E 036° E 037° E 038° E

Figure 1. In the study, map showing the sampling stations of sole fishes, P. lascaris

In the study, 25 sole fish specimens (16 males, 9 females) with various sizes were used. Chromosomes were
analyzed from the tissue preparations obtained from these tongue fish specimens. Vouchers were transferred to the
building, where tissue preparation would be performed, in aired containers such that the fish would stay alive.

It was determined that the sole fish obtained as a result of the taxonomic and morphological analysis were P.
lascaris (Risso, 1810) (Fig. 2) (Borsa and Quignard, 2001; Froese and Pauly, 2016).

Serkan SAYGUN et al., The first study in Turkey about the chromosomes of tongue fish, Pegusa lascaris (Risso, 1810) (Soleidae, Pleuronectiformes),
living in the Black Sea
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Figure 2. Morphology of the tongue fish sampled in the study, Pegusa lascaris (Risso, 1810), A- Right side (Upper
side); B- Eyeless left side (Lower side); C: Head and gill (Right Side); D: Head and Gill (Left side) - Original

The method, which was determined by Denton (1973) and Kligerman and Bloom (1977) modified as a result
of the preliminary tests, was applied in the research. Colchicine solution was injected to the big flatfish (250-1500 g) in
a body weight ratio of 25-50 ug/g and in a ratio of 0.05%. Small fish (50-250 g) were maintained in an aired aquarium
or fish tank in the colchicine solution in a ratio of 0.005% for 6 hours; After gill and fin tissue was derived, it was kept
in 0.4% KCI in petri dishes between 30-40 minutes; each tissue piece was kept in Carnoy’s fixative for 30 minutes and
after this process was repeated a few times, it was left and kept in a refrigerator.

Microscope slides, where chromosome preparations were laid, were stained in a vertical chalet which was
filled with Giemsa prepared with phosphate buffer (pH 6.8) for 15 minutes. The slides were then washed with tap water.
The washed slides were kept in xylene for 10 minutes and the extra dye on the slides was removed (Denton, 1973).

In the research, at least 10 preparations (Denton, 1973) from each of the fish sampled from the aforementioned
9 regions were prepared and of these preparations for the detection of chromosomes, Nikon™ Eclipse EC600 phase
contrast microscopy was used. Suitable metaphases in the preparations were detected in 10x magnification and
metaphase chromosomes were observed in 100% magnification (Denton, 1973; Dutrillaux and Coutourier, 1981). At
least 100 metaphases (Thorgaard and Disney, 1990; Rossi et al., 1996) determined for each sample during the
examinations was photographed by means of a CCD camera (Pixelink™ Megapixel FireWire Camera, Vitana Corp.)
connected to the microscopy, and were computerized. Chromosomes were counted from their images in the metaphase
and this data was converted into graphic expressions, and diploid chromosome numbers belonging to flatfish species
obtained from each sampling point were determined (Denton, 1973; Thorgaard and Disney, 1990). In the microscopy,
relative heights (1) and arm lengths (p) of the most suitable metaphase chromosomes among the photographs captured
were measured with MicroMeasure© (Version 3.3 PC Software) program (Reeves, 2001; Jankun et al., 2003; Karahan
2016). However, karyotypes which were measured in compliance with the principles indicated by Levan et al. (1964),
were determined by being arranged at the centromeric level. The Adobe Photoshop® program was used for the
preparation of karyograms. Arm ratios (g/p) of the classified chromosomes were obtained by dividing the length of the
long arm (q) to the length of the short arm (p) (Levan et al., 1964; Duran- Gonzalez et al., 1990). The arm number of the
chromosomes (NF= Number of Fundamental) was determined by counting the total arms of the double-armed
(metacentric and submetacentric chromosomes with p and g arms) chromosomes (Levan et al., 1964; Denton, 1973;
Thorgaard and Disney, 1990). Ideograms were drawn which provide monitoring of the chromosomes schematically by
arranging the same in the descending order on centromeric axis (according to the p and g arm lengths) in accordance
with the class of chromosomes of haploid number (metacentric, submetacentric, subtelocentric and acrocentric)
(Denton, 1973; Duran-Gonzalez et al., 1990). Adobe Photoshop® was used for the preparation of the ideograms.

Serkan SAYGUN et al., The first study in Turkey about the chromosomes of tongue fish, Pegusa lascaris (Risso, 1810) (Soleidae, Pleuronectiformes),
living in the Black Sea
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3. Results

In the study, a total of 1113 (3N) metaphases, which were in a good state among the preparations made from
the 25 samples of sole fish sampled from 9 points including Zonguldak (¥n= 104), Bartin (3n= 144), Amasra (3 n=
110), Ayancik (3.n= 104), Sinop (}.n= 214), Gerze (3.n= 110), Yakakent (3 n= 121), Samsun (> .n= 106) and Persembe
(O.n= 100) were examined. It was observed that the chromosome number belonging to this species varied between 24
and 42 as a result of the chromosome counting performed in the examined metaphases. According to the result of the
counting, it was detected that the 2n chromosome number was 42 with a ratio of 26%.

The ratios of percentage change of the diploid chromosome number according to the regions were observed as
30% (n= 31) in Zonguldak, 21% (n= 30) in Bartin, 23% (n= 25) in Amasra, 25% (n= 26) in Ayancik, 28% (n= 60) in
Sinop, 25% (n=28) in Gerze, 30% (n=36) in Yakakent, 32% (n= 34) in Samsun and 23% (n= 23) in Persembe.

In the study, as a result of the karyological analyses, the chromosome number of the P. lascaris was 2n= 42,
karyotype thereof was detected as 3 pairs of metacentric, 4 pairs of submetacentric, 6 pairs of subtelocentric and 8 pairs
of acrocentric chromosomes and the arm number thereof was detected as 56 (NF). In figure 3 and 4, metaphase and
karyogram belonging to this are shown.

Figure 3. The metaphase plate of P. lascaris
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Figure 4. The Karyotype of P. lascaris, Bar-10 p

Chromosome arm lengths of chromosome pairs of P. lascaris measured with MicroMeasure software. The
classification of chromosome pairs of P. lascaris was done according to chromosome arm length ratios (g/p) determined
in Levan et al. (1964)’s nomenclature. The ideogram, which was prepared according to the relative short arm (p) and
long arm (q) lengths of the chromosomes determined as measurements, is shown in figure 5.
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Figure 5. The Ideogram of P. lascaris’ haploid chromosomes.
4. Conclusions and discussion

It is known that there are about 772 extant species in approximately 129 genera and 14 families belonging to
the Pleuronectiformes order living in the world (Nelson et al., 2016). In this part, it was focused on and argued with
thirty three studies, cytogenetically worked on seven species of Soleidae family until today. In this study, chromosomes
of a species from the Soleidae (sole fish) family living in the Black Sea were detected firstly in Turkey (table 2).

Table 2. A summary of some cytogenetic and karyological studies reported in members of Soleidae family

Species Location 2n NF Karyotype Reference
Heteromycteris oculus Bay of Bengal, India 48 54 6msm+ 42a Patro and Prasad (1981)
Pegusa (Solea) lascaris Black Sea, Russia 42 48 6sm+ 36sta Vasiliev (1978)
Solea lascaris Spain 42  56-58  8m+ 8-10sm+ 24-26a Pardo et al. (2001)
Pegusa lascaris Black Sea, Turkey 42 56 6m+ 8sm+ 12st+ 16a In This Study
Solea lutea Adria, Cratoria 30 44 14msm+ 16sta Sofradzija (1985)
Solea solea England 42 42 42a Barker (1972)
Solea solea Spain 42  56-58  8m+ 8-10sm+ 24 - 26a Pardo et al. (2001)
Solea solea Gulf of Venice, Italy 42 60 8m-+ 10sm-st+ 24a-t Libertini et al. (2002)
Solea senegalensis Spain 42 6m+ 4sm-st+ 8st+ 24a Vega et al. (2002)
Solea senegalensis Spain 42 6m+ 4sm-st+ 8st+ 24a Cross et al. (2006)
Solea senegalensis Spain 42 6m+ 4sm-st+ 8st+ 24a  Garcia-Cegarra et al. (2013)
Solea senegalensis Spain 42 Molina-Luzon et al. (2015)
Microchirus ocellatus Gulf of Palermo Spain 42 56 14msm+ 28sta Vitturi et al. (1993)
Zebias zebra East China Sea 46 46 46a Arai (2011)

In the study, diploid chromosome number of the sole fish was detected as 2n= 42, karyotype consist of as 6
metacentric, 8 submetacentric, 12 subtelocentric and 16 acrocentric chromosomes and the arm number thereof as NF=
56. As well as the karyological information with respect to the Soleidae family is limited (Tab. 2), the chromosome
number was 2n= 42 while karyotype varied between 6sm+ 36sta (NF= 48) (Vasiliev, 1978) and K= 8m+ 8-10sm+ 24-
26a (NF= 56-58) (Pardo et al., 2001) in both studies conducted relating to Solea lascaris. For S. lutea 2n= 30 and K=
14msm (meta- submetacentic) + 16sta (subtelo-acrocentic) (NF= 44) (Sofradzija, 1985), while the chromosome
numbers were found to be identical to each other as 2n= 42 for S. solea in two different studies, karyotype was between
42a (NF= 42) (Barker, 1972) and 8m+ 8-10sm+ 24- 26a (NF value was between 56 and 58) (Pardo et al., 2001). While
the results obtained from our research and the chromosome number in the study made by Vasiliev (1978) was identical,
the arm number was different in terms of karyotype consisting of only the submetacentric and acrocentric chromosome.
Likewise, the results detected in our research (Tab. 2) were identical with the results obtained by Barker (1972) and
Pardo et al. (2001) in terms of the chromosome number, but our results differed from those detected by Barker (1972)
and Pardo et al. (2001) in karyotype. In terms of the chromosome arm number, on the other hand, the results were found
to be similar to the values determined by (Pardo et al., 2001). Diploid chromosome number, morphology and arm
number detected by Sofradzija, 1985 for the S. lutea, a Soleidae species close to P. lascaris, were totally different from
the results of our research. Three researchers reported that they detected the same karyotype (2n= 42, K= 6m+ 4sm-st
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(submeta-subtelocentic) + 8st+ 24a) for S. senegalensis, another species of sole fish (Vega et al., 2002; Cross et al.,
2006; Garcia-Cegarra et al., 2013, Molina-Luzén et al., 2015).

While the results of our study were identical with Microchirus ocellatus (Vitturi et al., 1993), which is another
species of sole fish (Tab. 2), in terms of chromosome number (2n=42) and arm number (NF= 56) except for the
karyotype (K= 14msm+ 28sta), the results were different from Heteromycteris oculus (2n= 48, K= 6msm+ 42a and NF=
54) (Patro and Prasad, 1981).

As can be understood from these explanations, either molecular genetic or cytotaxonomic studies show that of
the flatfish in the Soleidae family there are great similarities on the basis of species. In this study, it is also aimed to
detect the chromosome structures of the sole fish in the Black Sea by making cytogenetic examinations providing
comparison on the basis of species.

To conclude, a great majority of the cytotaxonomic thesis and research where analysis of chromosomes have
been made so far in Turkey have been conducted in freshwater fish and the study number belonging to sea fish are
limited. It is thought that factors such as obtaining the freshwater fish and preserving them alive is easier when
compared to sea fish, the easier applicability of the chromosome analysis methods based on this having many number of
studies conducted on inland-water fish in the world have an important effect on this. With this study, for the first time a
chromosome study has been made on flatfish in Turkey. At the same time, success was achieved in various banding and
staining methods applied in the research.

Moreover, cytotaxonomy or cytogenetic will provide an opportunity for collaboration in many fields regarding
the subject, especially in taxonomy, ecology, aquaculture and biotechnological research.
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Notes on Pterygoneurum crossidioides (Pottiaceae, Bryophyta), a xerophytic species in Turkey
Tiilay EZER *
1 Omer Halisdemir University, Faculty of Science, Department of Biology, Nigde, Turkey

Abstract

Pterygoneurum crossidioides W. Frey, Herrnstadt & Kiirschner (Pottiaceae) is recorded for the second time in
Turkey. The species was collected from Bor district (Nigde) in the Central Anatolia Region where the conditions of arid
climate dominate. Turkish plants described and illustrated. Ecological characteristics of the species, geographic
distribution and identification key to the Pterygoneurum species in Turkey are also presented.
Key words: Pterygoneurum crossidioides, Mosses, Pottiaceae, Turkey

*

Tiirkiye’deki kurakgil tiir Pterygoneurum crossidioides (Pottiaceae, Bryophyta) iizerine Notlar

Ozet

Pterygoneurum crossidioides W. Frey, Herrnstadt & Kiirschner (Pottiaceae) Tiirkiye’den ikinci kez
kaydedilmistir. Tiir kurak iklim sartlarimin hakim oldugu I¢ Anadolu Bélgesinde Bor (Nigde) ilgesinden toplanmuistir.
Tiirkiye bitkisi tanimlanmig ve resimlendirilmistir. Tirlin ekolojik karakteristikleri, cografik dagilimi ve Tiirkiye’deki
Pterygoneurum tiirlerinin teshis anahtar1 da verilmistir.

Anahtar kelimeler: Pterygoneurum crossidioides, Karayosunlari, Pottiaceae, Tiirkiye
1. Introduction

The genus Pterygoneurum Jur. is widely distributed in arid and semiarid climate regions of five continents
(Cano et al., 1994). In the Middle East, Pterygoneurum crossidioides was first recorded from the Dead Sea area of
Israel (Frey et al., 1990). Also, the species is located on the checklist and the red list of Hungarian bryophytes (Papp et
al., 2010). In Turkey, the species was firstly reported from Cankiri-Korgun district (Giindiiz Kesim and Ursavas, 2015).
According to the resently literature (Tongug Yaytas, 2009; Ezer and Kara, 2011; Giindiiz Kesim and Ursavas, 2015)
to date only four species of the genus (Pterygoneurum ovatum (Hedw.) Dixon, P. subsessile (Brid.) Jur., P. squamosum
Segarra & Kiirschner, and P. crossidioides W. Frey, Herrnstadt & Kiirschner) have been recognized for Turkey.

In recent years, significant and remarkable bryophyte records have been determined in Turkey (Ezer et al.,
2013; Ozenoglu Kiremit et al., 2014). Presently, description and illustration of the species further contributes to the
bryoflora of Turkey.

2. Materials and methods

This study is based on herbarium (Herbarium of Omer Halisdemir University and herbarium of Missouri
Botanical Garden (MO)) specimens collected from Central Anatolia (Nigde-Bor) in March 2009. The specimens were
identified using appropriate literatures (Frey et al., 1990; Heyn and Herrnstadt, 2004). Latest situation of the species for
Turkey have been assessed using the related literature (Gilindiiz Kesim and Ursavas, 2015).
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3. Results
3.1. Description

Pterygoneurum crossidioides W. Frey, Herrnstadt & Kiirschner, Nova Hedwigia 50: 239, 1990. Figure 1 (A-D)

Plants small, bulbiform, forming a loose turf, yellowish green above and turning brown when dry, to 2-2.5 mm
in height (Figure 1-A), occasionally dichotomously branched, stem with central strand; leaves strongly imbricate when
dry, erectopatent when moist, broadly ovate, 0.7-1.5 mm long, 0.7-1 mm wide, margins entire, apex almost cucullate
and weakly serrulate, costa strong, excurrent in hyaline hair-point, hair-point 2/3 the length of lamina to equaling it
(Figure 1-B), costa bearing two or three lamellae adaxially (Figure 1-C, D), on lower half of lamina, in upper half of
lamina branched filaments develop, gradually increasing in degree of branching and proliferating toward leaf apex,
apical cells of filaments smooth and generally conic, laminal cells smooth throughout leaf, chlorophyllous except for
hair-point; upper leaf cells quadrate to hexagonal, mid-leaf cells quadrate, rectangular to hexagonal, 9-12 pm wide, 11-
13 pum long, base leaf cells hyaline and rectangular (Figure 1-C, D). Autoicous. Archegonia terminal, seta erect, 2-2.5
mm long, capsule brownish, ovoid to subglobose, 0.6-0.9 mm long, peristome absent (Figure 1-A), operculum rostrate,
calyptra cucullate, spores papillose, 20-30 um.

1 mm

Figure 1. Pterygoneurum crossidioides T.E. 1438. A. Habit B. Ventral view of leave (Ls. Leaf cells of base) C. Upper
part of leaf with lamellae and filaments D. Leaf base cross section with two lamellae

3.2. Distribution

Israel (Frey et al., 1990), Hungary (Papp et al., 2010), and Turkey (Giindiiz Kesim and Ursavas, 2015) (Figure
2).
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Figure 2. World distribution of Pterygoneurum crossidioides (m Hungary, A Turkey, ® Israel)
3.3. Specimen examined

Turkey. Nigde-Bor: Okgu village, on soil, alt. ca 1085 m, T.E. 1438 (37°51'340" N, 34° 31'010" E), 06 March
20009.

4. Conclusions and discussion

Pterygoneurum crossidioides is one of the characteristic species of the alliance Aloino-Crossidion (Dierssen,
2001), collected on arid soil surface. It is widespread in Bor area (Nigde-Turkey) where steppe and semi-desert species
dominate. It has been found together with many associates such as Encalypta vulgaris Hedw., E. spathulata Miill. Hal.,
Syntrichia ruralis (Hedw.) F.Weber & D. Mohr, Tortula brevissima Schiffn. and Phascum cuspidatum Hedw.

A key to the Pterygoneurum species of Turkey

1 CapsuleS IMMEISEA ....coceiiiiieiirieieriere sttt Pterygoneurum subsessile
R O L T [T = =T o (<o [P TRRTRPRN 2
2 Leaves with 2 lamellae and incised additionally in  3-4  squamulose  plates

............................................................................................................................ Pterygoneurum squamosum

2 Leaves with 2 lamellae and not incised additionally in 3-4 squamulose plates..............covvieevevivneninn 3
3 Leaves with 2-3 lamellae and only in upper half, not bearing photosynthetic
FITAMENTS. .o b et Pterygoneurum ovatum
3 Leaves with 2-3 lamellae and starting from the base, bearing branched photosynthetic filaments in upper
RalE Pterygoneurum crossidioides

One of the diagnostic characters of Pterygoneurum crossidioides are the 2-3 lamellae. The subcostal lamellae
of P. crossidioides are broadly developed reaching the base of the leaf on the ventral side of the costa (Figure 1-C, D),
whereas the subcostal lamellae of P. lamellatum do not reach the leaf base. Also, P. crossidioides is very similar to P.
compactum (Cano et al.,1994). Both species possess photosynthetic branched filaments on the two supracostal lamellae.
The main difference between P. crossidioides and P. compactum are in the apical cells of the filaments. The cells of P.
compactum are clearly subspherical and papillose, whilst they are conical or very slightly subspherical and smooth in P.
crossidioides. In P. crossidioides the lamellae are of uniform height throughout the entire length of the nerve, whereas
in P. compactum they occur only in the upper half of the leaf, are very low at the leaf base, and increase in size
progressively up to the midpoint. The lamina cells are smooth in P. crossidioides but papillose in P. compactum. The
leaf margin is usually plane and smooth in P. crossidioides and frequently recurved and papillose in P. compactum
(Cano et al., 1994; Heyn and Herrnstadt, 2004). P. crossidioides, a xerophytic species is considered as one of the desert
plants due to it spreads in arid regions of world. In Israel, the species found only three xeric localities in Dead Sea area
(Heyn and Herrnstadt, 2004). It also found only two localities in Central Anatolia with this study (Cankir1 and Nigde).
Central Anatolia is one of the regions under the high desertification risk because of semi-arid (steppe) Central Anatolian
climate (Bociik et al., 2009). Therefore, P. crossidioides can be considered as bioindicator species for determination of
desertification risk in Turkey.
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Biochemical and physiological responses of metal toxicity in some barley and wheat varieties from
Central Anatolia
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Abstract

The factors like increased traffic load due to population denstity, environmental pollution, industrial activities
and improper practices of agricultural applications could be counted as a source of heavy metal accumulation in air,
water and soil. The effects of heavy metals which accumulated in soils continue for a long period of time as a result of
food chain between organisms and considered as a serious threat to human health. With this study, toxic effects of
heavy metals on germination, roots and shoots lengths, water, protein, glutathione (GSH) contents and glutathione S-
transferase (GST) activities of barley (Hordeum vulgare cv. Ince 04) and wheat (Triticum aestivum cv. Yunus) varieties
were investigated through different concentrations of single lead chloride (PbCl;) and cadmium chloride (CdCly) (0, 1.5
and 3.0 mM) and combined PbCl; . CdClI, (1.5 + 1.5 and 3.0 + 3.0 mM) applications. In conclusion, it was shown that
biochemical and physiological mechanisms were affected differently with varying concentrations of heavy metals and
Ince 04 (barley) were found to be more tolerant to heavy metal stress by comparing to Yunus (wheat). For more tolerant
variety (Ince 04), the observed values as follows after 3.0 mM PbCl; . CdCl, treatment; 80% decrease in germination,
75 and 65% decrease of lengths in roots and shoots, 73 and 65 % decrease of water contents in roots and shoots, 134
and 40% increase of GSH contents in roots and shoots, 15 and 50 % increase of protein contents in roots and shoots and
70 and 39 % increase of GST activities in roots and shoots.

Key words: barley, germination, GST, heavy metals (Cd, Pb), wheat

*

Orta Anadolu’ya ait bazi arpa ve bugday varyetelerinin metal toksitesine verdigi biyokimyasal ve fizyolojik
tepkiler

Ozet

Niifus yogunlugu nedeniyle artan trafik yiikii, ¢evresel kirlenme, endiistriyel aktiviteler ve yanlig tarim
uygulamalar1 gibi faktorler, hava, su ve topraktaki agir metal birikiminin kaynag1 olarak sayilabilir. Toprakta biriken
agir metallerin etkileri, organizmalar arasindaki besin zinciri etkisi ile daha uzun siireli olmakta ve bu durum insan
saglig1 i¢in ciddi bir tehlike olarak kabul edilmektedir. Bu ¢alismada, hem tekli kursun klorid (PbCly) ve kadmiyum
klorid (CdCl,) (0, 1.5 ve 3.0 mM) ve hem de kombine PbCl, + CdCl, ( 1.5 + 1.5 ve 3.0 + 3.0 mM) uygulamalari ile agir
metallerin arpa (Hordeum vulgare cv. Ince 04) ve bugday (Triticum aestivum cv. Yunus) varyetelerindeki ¢imlenme,
kok ve yaprak uzunlugu, su, protein ve glutatyon (GSH) miktarlar1 ile glutatyon S-transferaz (GST) aktiviteleri
tizerindeki toksik etkileri arastirilmistir. Sonug olarak, farkli agir metal konsantrasyonlarinin biyokimyasal ve fizyolojik
mekanizmalar1 farkli sekillerde etkiledigi ve Ince 04 (arpa) ¢esidinin agir metal stresine Yunus (bugday) g¢esidine
nazaran daha toleranshi oldugu bulunmustur. Daha toleransli olan ¢esit (Ince 04) igin, 3.0 mM PbCl, + CdCl,
uygulamasi sonrasinda gézlenen degerler; ¢cimlenmede % 80 oraninda azalma, kdk ve yaprak uzunluklarinda %75 ve 65
oranlarinda azalma, su miktarlarinda kokler ve yapraklarda %73 ve 65 oranlarinda azalma, GSH miktarlarinda kokler ve
yapraklarda %134 ve 40 oranlarinda artma, protein miktarlarinda kdkler ve yapraklarda %15 ve 50 oranlarinda artma ile
GST aktivitelerinde kokler ve yapraklarda %70 ve 39 oranlarinda artma seklindedir.

Anahtar kelimeler: arpa, ¢imlenme, GST, agir metaller (Cd, Pb), bugday
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1. Introduction

Archeological evidence indicates that about 10,000 years ago human cultures began the practice of agriculture
in several areas of the World (Levetin and McMahon, 2011) and this is considered as beginning of civilization.
However, the World is faced with two major problems today. These are insufficient resources of food and
environmental pollution. These problems are in close interactions with each others, as increasing human population
cause to more environmental pollution and increasing pollutants has an important impact on the health quality of living
organisms.

Heavy metals (HMs) are kept under environmental pollutant category due to their toxic effects on plants,
animals and human being. HM can be divided into four major groups based on their health importance; (i) Essential
metals: Copper (Cu), zinc (Zn), cobalt (Co), chromium (Cr), manganese (Mn) and iron (Fe), (ii) Non-essential metals:
Barium (Ba), aluminium (Al), lithium (Li) and zirconium (Zr), (iii) Less toxic metals: Tin (Sn) and arsenic (As) and (iv)
Highly toxic metals: Mercury (Hg), cadmium (Cd) and lead (Pb) (Sharma and Agrawal, 2005). There are different
sources of HMs in the environment such as natural, agricultural, industrial, domestic effluent, atmospheric sources and
other sources, like refuse incineration, landfills and transportation (automobiles, diesel-powered vehicles and aircraft)
(Gill, 2014). HMs are persistent, bioaccumulative and they do not readily break down in the environment or not easily
metabolized. Therefore, they can accumulate in soils and plants (Sharma and Agrawal, 2005) and have an important
impact on the health of animals and humans via food chains. Among non-nutrient and highly toxic metals, Cd and Pb
attract more attention than others (Sharma and Agrawal, 2005; Nagajyoti et al., 2010), because of their wide range of
use and distribution (Table 1).

Due to increased industrilization, traffic load and improper practices of agricultural applications, Turkey is
facing Cd and Pb (although other HMs) contamination problems similar to other countries. At the moment, Central
Anatolia is the main grain supplier of Turkey and wheat and barley are the traditional products of this high plateau
region. According to market year (MY) 2015 values, total wheat area in Central Anatolia was 3,000,000 ha (with
6.550.000 metric tones [MT] production), which was more than 38% of total wheat area (7.860.000 ha) in Turkey.
However, the land area and the production dropped to 2.980.000 ha and 5.100.000 MT according to MY 2016 in
Central Anatolia. Similarly, barley planting area is slightly lower compared to the previous year due to a large amount
of fallow area in Central Anatolia and production was 5.400.000 MT in MY 2016, which is down from 7.400.00 MT in
MY 2015 (USDA Foreign Agricultural Service, 2016). As seen from the given values and as expressed by Yiicel and
Yiicel (2013), wheat and barley plantable areas are reaching to their limits in Turkey and gradually shrinking each year
in Central Anatolia.

Table 1. Sources of Cd and Pb contaminations from different industries (Modified from Sharma and Agrawal, 2005;
Nagajyoti et al., 2010)
Industry C Pb

Mining operations and ore outcrops
Metallurgy and electroplating
Waste
Sewage sludge
Chemical industries
Dyes and pigments
Petroleum refining
Coal burning
Phosphate fertilizers
Photography
Textiles
Nuclear technology
Chlor-alkali production
Leaded gasoline v
Print v

ANENANANENENAN

AN ANANANENENANANANENENAVAN

The exposure of plants to toxic levels of HMs triggers a wide range of physiological and biochemical changes
(Dubey, 2011; Villiers et al., 2011). The general visual evidence of HM toxicity is a plant growth reduction (Sharma
and Dubey, 2007), which including leaf chlorosis, necrosis, turgor loss, decreased rate of seed germination and a
impeded photosynthetic apparatus, often correlated with plant death (Dalcarso et al., 2010). There are also changes in
membrane permeability, uptake of other elements, water balance (Sharma and Dubey, 2005) and enzyme activities
(Reddy et al., 2005), etc. These effects are related to physiological, ultrastructural and biochemical alterations in plant
tissues due to presence of HMs (Gamalero et al., 2009). However, while the potential mobilization of metals in soil
depends primarily on metal contents, dissolved organic matter, fertilization, soil pH and other characteristics of soil,
like temperature, aeration, moisture and cation exchange capacity are counted as other important factors. HM toxicity to

Elif OZTETIK, Biochemical and physiological responses of metal toxicity in some barley and wheat varieties from Central Anatolia



14 Biological Diversity and Conservation — 9 / 3 (2016)

plants also varied with plant species, its size, the root system, availability of the specific metal, concentration, chemical
form, soil composition and pH (Gill, 2014).In cells, excess HMs cause those altered effects through the formation of
highly toxic reactive intermediates such as superoxide radicals (‘O2—), hydroxyl radicals ("OH), hydrogen peroxide
(H20,) and singlet oxygen (*O) (Halliwell, 1995). These reactive intermediates are collectively known as Reactive
Oxygen Species (ROS) (Weckx and Clijsters, 1997) and induces oxidative stress in the plant cells. With their toxic
effects, they creates some abnormal situations in transpiration, stomatal movements, water intake, protein synthesis,
membrane stability and hormonal balance in plants generally (Seregin and Ivanov, 2001). Although, to protect
themselves from potentially damaging effects of the oxidative stress induced by ROS, plants have some antioxidant (or
oxygen radical detoxifying) enzymes (like glutathione S-transferases [GST]) and low molecular weight non-enzymatic
antioxidants (like glutathione [GSH]) as defense mechanisms (Gill and Tuteja, 2010; Verma and Dubey, 2003).

GSTs (EC.2.5.1.18) have been found in all living species, including plants, animals, bacteria (Mannervik and
Danielson, 1988) and archaea (Oztetik and Cakir, 2014). They are a superfamily of multifunctional enzymes that
catalyze the conjugation of thiol group of the GSH to diverse electrophilic centres on lipophilic molecules, with the
formation of rather less active end products. In plants, the resulting water soluble and less toxic glutathione S-
conjugates are coupled to internal compartmentation due to the lack of effective excretion pathways (Rea, 1999). In
addition to their enzymatic activities, GSTs have been demonstrated that they also participate in antioxidative defences
to protect organisms against the adverse effects of ROS reactions (Hajime et al., 2005). Their existence in plants was
first shown with the discovery of the relationship between the GST from maize and it’s protective activity against injury
of herbicide atrazine (Frear and Swanson, 1970). On the other hand, GSH (g-L-glutamyl- L-cysteinyl-glycine) is an
important thiol compound against active oxygen species, including toxic metals, for cell protection (May et al. 1998).
Biological activity of GSH depends on the unique amino acid cysteine, which is responsible for the binding of HMs
(Backor and Loppi, 2009). GSH plays a key role in the cellular antioxidant defence mechanism in many ways: (i) GSH
detoxify ROS through ascorbate - glutathione cycle, (ii) GST catalyze the conjugation of GSH with metal ions, (iii)
GSH is also utilized by phytochelatin synthase (PCS) in the synthesis of phytochelatins (PCs) (Yadav, 2010).

In this study, toxic effects of HM on germination, roots and shoots lengths, water, protein, GSH contents and
GST activities of barley (Hordeum vulgare cv. Ince 04) and wheat (Triticum aestivum cv. Yunus) varieties were
investigated through different concentrations of both single and combined cadmium chloride (CdCl,) and lead chloride
(PbCly) applications.

2. Materials and methods

1.1. Plant materials

In this study, Hordeum vulgare L. cv. Ince 04 and Triticum aestivum L. cv. Yunus cultivars were used, as they
are commonly planted in the area of Central Anatolia. They are used for bread and beer making and as an animal food.
Plant seeds were obtained from Transitional Zone Agricultural Research Institute (Eskisehir, Turkey) and both are
registered varieties. Some of the specifications of those varieties were given in Table 2. All seed were pure, means they
have never been treated with any additive reagents. At the beginning of germination and growth experiments, seeds
were washed and immersed in tap water for 2h and then in distilled water for a further 2h.

Table 2. Morphologic, agricultural and quality specifications of Ince 04 and Yunus varieties (Tabulated from the
information at Transitional Zone Agricultural Research Institute website)

Specifications Hordeum vulgare L. cv. Ince 04 Triticum aestivum L. cv. Yunus

Morphologic specifications

Two-rowed ear, white grain, 95-105
cm height

Spelt white ear, red grain, 110-115 cm
height

Agricultural specifications

Winter and lodging resistant, Min-
Max yield: 200-500 kg/daa

Winter and lodging resistant, Min-
Max yield: 600-820 kg/daa

Quality specifications

1000-Grain  weight:  33-49 g,
Hectolitre weight: 62-73 kg/hl,
% of protein: 7.7-13.6

1000-Grain  weight:  38-41 g,
Hectolitre weight: 78-80 kg/hl,
% of protein:12.5-14

1.2. Seed germination and seedling growth
Twenty seeds were placed in each petri dish and germination was tested on wet Whatman (No. 42mm) filter
paper. A piece of filter paper was placed on a petri dish and moistened with 3 ml of different concentrations of single
PbCl; and CdCl; (0, 1.5 and 3.0 mM) and combined PbCl, + CdCl, (1.5 + 1.5 and 3.0 + 3.0 mM) solutions. The Pb and
Cd solutions were freshly prepared. The controls were arranged by dampening the filter paper with 3 ml of distilled
water (dH20) in a growth chamber (NUVE ID-501) at 22°C ( + 1°C) in the dark for 3 days. Afterwords, seeds exposed
to 16 h photoperiod for 7 days. Germinated seeds were counted on 10 days after initiation of treatment. Each treatment
was replicated three times. Seeds were considered as germinated when the radicle touched the seed bed (Yiicel, 2000).
Germination rate is estimated by using the following formula: Germination percentage = Seeds germinated / Total seeds
x 100 (Manmathan and Lapitan, 2013).
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1.3. Root and shoot lengths measurements

Plant root and shoot were separated and their lengths measured using a measuring scale.

1.4. Water contents

After fresh weights of roots and shoots were measured with an analytical balance, those plant parts were kept
in the incubator at 70°C for 48h. At the end of this period, samples were placed into desiccator until they reach to room
temperature. Afterwords, dried samples were measured with an analytical balance again. Water contents of the samples
were calculated according to the following formula: Water contents (%) = Fresh weight (FW) — Dry weight (DW) /
Fresh weight (FW) x 100 (Wojcik and Tukendorf, 1999).

1.5. Plant growth conditions

For each variety, 20 seeds were germinated on Whatman (No. 42 mm) filter papers soaked with dH.O in a
growth chamber at 22°C ( + 1°C) in the dark for 3 days and further exposed to 16 h photoperiod for 7 days. After
germination, the seedlings were transferred to plastic beakers containing 250 ml of Hoagland solution, including 2mM
Ca(NOs);, 1mM NHsH3PO4, 3mM KNOsz;, 0.5mM CuCl,, 50mMKCI, 25mM H3;BO;, 2mM  ZnCl,, 0.5mM
(NH4)sMO7024, 1ImM MgSQO4, 2mM MnCl, and 20mM NayFe-EDTA (Hoagland, D. R., Arnon 1950). Concentrations
of Mg?* were maintained at ImM by the addition of MgCl, and pH of the nutrient solution was adjusted to 6.5 = 0.1
with 0.1M NaOH. The solution was aerated continuously and replaced with fresh solution every week. Beakers were
arranged in a randomized block design with Pb and Cd treatment applied in triplets. Ten plants were arranged in a
beaker with 8 cm in diameter. After 3 days of growth in the chamber, different single PbCl, and CdCl; (0, 1.5 and 3.0
mM) and combined PbCl, + CdCl; (1.5 + 1.5 and 3.0 + 3.0 mM) solutions were applied into the nutrient medium. Plants
were exposed to a 16 h photoperiod for further 7 days. Seedlings were harvested 10 days after the application of
treatments. After roots and shoots were separated, they are pulverized with liquid N2 for further analysis. Otherwise,
pulverized materials stored at -80°C, for later assays.

1.6. GSH detemination

Pulverized roots and shoots were homogenized in a ratio of 1:4 w/v, with 5% (w/v) TCA by using UltraTurrax
at 13,500 rpm for 90 s at 4°C. The homogenate was centrifuged at 4°C, 12,000 rpm for 15 min and the pH of the
supernatant was adjusted to 4.0 - 5.0 with 1M NaOH. The content of GSH in crude extract was determined using the
Ellman (DTNB) procedure (Ellman, 1959). The absorbance of the reaction mixture was read at 412 nm with the help of
the standard curve calibrated by using reduced GSH.

1.7. Total protein determination
Protein content of the samples was determined according to the method of Lowry et al. (1951).

1.8. Preparation of cytosolic extract

Pulverized roots and shoots were extracted, in a ratio of 1:3 w/v, with 100 mM pH 7.0 phosphate buffer,
including 0.05 mM DTE, 1 mM EDTA and 3.5 % (w/v) PVPP at 4 °C. The mixture was then homogenized for 4 x 30 s.
periods by Ultra-Turrax at 13 500 rpm on ice. The crude homogenate was centrifuged at 15,000 rpm for 30 min. at 4 °C.
The pellet was discarded and the supernatant fraction was immediately subjected to protein determination and enzyme
activity measurements, after passed through a layer of sterile filter paper (Oztetik, 2015).

1.9. Enzyme analytical method

All enzyme activity assays were conducted at 25°C by using a spectrophotometer equipped with
thermoregulated cell holder. The GST activities with 1-chloro-2,4 dinitrobenzene (CDNB) as substrate were determined
spectrophotometrically by monitoring the formation of the conjugation product at 340 nm according to the method of
Habig et al. (1974), as modified previously (Oztetik 2005). The reactions were started with the addition of wheat or
barley cytosol and followed for 3 min, which is in the linear period of the reaction. Incubation mixtures without the
enzyme source were used as blanks (non-enzymatic reactions). The activity was calculated from the slopes of initial
reaction rates using the & values of CDNB of 9.6 mM* cm™ (Habig and Jakoby 1981).

2.10. Statistical analyses
The values of GST activities, root and shoot lengths, soluble protein, GSH, water contents and germination

rates are presented as a percentage of the corresponding controls. The absolute values for control samples from
experiments are indicated in the legends of figures. Statistical comparisons were carried out by using two-sample t test
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for germination rates and by 2x2 factorial design for the other parameters using the Minitab (16.2.0) statistics software.
Data presented are the averages of at least three independent experiments, each of them in three replications.

3. Results

In this study, the toxic effects of different concentrations of Pb and Cd solutions were detected by single and
combined applications on Hordeum vulgare L. cv. Ince 04 and Triticum aestivum L. cv. Yunus varieties. In the light of
obtained data, results were compared with the control samples by paying special attention to some biochemical and
physiological parameters tested, like seed germination, roots and shoots lengths, water, protein, GSH contents and GST
activities.

1.10. Germination

Without any treatment, the absolute values of seed germinations for controls of Yunus and Ince-04 samples
were recorded as 18 and 19 out of 20 seeds, respectively. However, according to the results, the germination of seeds of
both plant varieties, which were used in these experiments was found to be affected with Pb and Cd toxicity (Figure 1).
Except the stationary increase with 1.5mM Cd treatment for both plants, the seed germination decreased significantly
with the increase of Pb and Cd concentrations in a dose dependent manner.

Figure 1. Effects of metal treatments on seed germination. Changes in values were depicted as a percentage of their
controls. The absolute values can be seen in text

The reduction in seed germination for Yunus variety was observed more significant than of Ince 04, by
comparing to their respective controls. When Pb and Cd were applied together, their inhibitory effects on seed
germinaton considerably exceeded the effects of their single applications. As seen from Figure 1, while the application
of 1.5 and 3.0 mM Pb+Cd caused 48 and 80% of reduction in seed germination for Ince 04 respectively, these values
increased up to 55 and 87% for Yunus variety, by comparing to controls.

1.11.Root and shoot lengths

The absolute values of lengths of shoots and roots for controls of Yunus and Ince-04 samples were observed as
13.33, 13.79, 8.72 and 10.98 cm, respectively. As a result of treatment with different concentrations of metal solutions,
root and shoot length of crop seedlings were significantly affected by increasing Pb and Cd concentrations and root
growth seem to be more sensitive than shoot growth (Figure 2). The root length of crop seedlings at 3.0mM Pb and Cd
were significantly less (62 and 50% for Yunus and 75 and 60% for Ince 04, respectively) than that of the control
seedlings. At low concentrations of Pb and Cd (1.5mM), induced growth were observed on barley roots. For roots, Pb
and Cd induced reduction in growth was dose dependent and Cd effect was more pronounced than Pb. However, in
shoots, while Cd was showing the same dose dependent manner as in the roots, Pb cause a growth induction with its
higher concentration (3.0mM) in barley (Ince 04). Both of those shoot and root growth reductions in Yunus variety
were found to be higher than of Ince 04, by comparing to their respective controls. Similar to inhibition of seed
germination, application of Pb + Cd combinations caused an additive effects on root and shoot lengths reduction.
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Figure 2. Effects of metal treatments on lengths of shoots and roots. Changes in values were depicted as a percentage of
their controls. The absolute values can be seen in text

1.12. Water contents

Figure 3. Effects of metal treatments on water contents. Changes in values were depicted as a percentage of their
controls. The absolute values can be seen in text

The absolute values of water contents for controls of Yunus and Ince-04 samples were recorded as 89.22 and
96.0 % for shoots, 69.22 and 87.55 % for roots, respectively. However, the water contents of both plant varieties were
found to be adversely affected with applied metal toxicity, in which the water contents of shoots and roots were
decreased with increasing Pb and Cd concentrations (Figure 3). As for both parts of plants examined in differrent
varieties, the effects of metals were in dose dependent manner and the water contents of roots more sensitive to metals
than that of the shoots by comparing to their relative controls. On the ther hand, the combined application of Pb + Cd
exceeded the effects of their single applications as similar to above findings in seed germination and lengths of shoots
and roots. As depicted in Figure 3, while 55 and 73% of decreases were observed in water contents of Yunus shoots
(with 1.5 and 3.0mM of Pb + Cd treatment, respectively), the corresponding values for Ince 04 shoots were again found
to be less than their respective controls by 50 and 65%. The roots water contents were observed to be more reduced, as
62 and 80% (for Yunus), 57 and 73% (for Ince 04) of decreases were recorded compared to control values.

1.13. GSH contents

The absolute values of GSH contents for controls of Yunus and Ince-04 samples were calculated as 8.00 and
10.00 pg/ml for shoots, 22.55 and 30.00 pg/ml for roots, respectively. After treatment, GSH content of the roots was
greatly enhanced with Pb and Cd at all tested concentration. By contrast, the shoots appeared less sensitive to metals
exposure (Figure 4). The increase of GSH concentration in the roots of both plants was dose dependent. While 220 and
234% of increases were observed in GSH contents of Ince04 roots (with 1.5 and 3.0mM of Pb + Cd treatment,
respectively), the contents of GSH were found to be 160 and 171% for Yunus roots for the same concentrations,
compared to the controls.

In the case of plant shoots, even Yunus shoots had lower GSH levels than their own roots, they were still
having some GSH levels with 3.0mM Cd and 1.5mM Pb + Cd treatment (115 and 125% of control, respectively).
Similar to roots, Ince 04 shoots have shown dose dependent manner with increasing metal concentrations. However,
even the application of Pb + Cd combinations caused a slight additive effects in GSH contents in Ince 04 shoots, which
is not observed for Yunus shoots with 3.0mM Pb + Cd application, by comparing to other parameters tested.
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Figure 4. Effects of metal treatments on GSH contents. Changes in values were depicted as a percentage of their
controls. The absolute values can be seen in text.

1.14. Total protein contents

The absolute values of protein contents for controls of Yunus and Ince-04 samples were measured as 2.00 and
3.00 mg/ml for shoots, 1.00 and 1.50 mg/ml for roots, respectively. After exposured to metal solutions, the increase in
protein content of shoots were observed more significant than roots, by comparing to their respective controls (Figure
5). The maximum increase were found in protein contents of Ince 04 shoots with 1.5 and 3.0mM of Pb + Cd treatment
as 135 and 150% of controls. The corresponding values for Yunus shoots were 120 and 135% for the same
concentrations. For both parts of plants examined in differrent varieties, the effects of Pb and Pb + Cd combinations
were in dose dependent manner, but increasing Cd concentrations were not effective for neither shoots or roots in that
manner. For shoots, the combined application of Pb + Cd exceeded the effects of their single applications far more than
the roots.

Figure 5. Effects of metal treatments on protein contents. Changes in values were depicted as a percentage of their
controls. The absolute values can be seen in text.

3.6. Enzyme activity

Figure 6. Effects of metal treatments on GST activities. Changes in values were depicted as a percentage of their
controls. The absolute values can be seen in text.
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Before tratment, the absolute values of GST activities for controls of Yunus and Ince-04 samples were
determined as 600.00 and 700.00 nmol/min/mg for shoots, 750.00 and 800.00 nmol/min/mg for roots, respectively.
Similar to GSH pattern, all Pb, Cd and Pb + Cd concentrations significantly increased the GST activities of the roots.
However, the shoots appeared less sensitive to metals exposure (Figure 6), comparing to their respective controls. The
maximum increase in roots were observed with 1.5 and 3.0mM of Pb + Cd treatments (145 and 132 % for Yunus, 150
and 170% for Ince 04) and except 3.0mM Pb + Cd combination for Yunus roots, all other stimulations caused in GST
activities were dose dependent for both plants parts. For shoots, only slight GST activity increases were seen with both
Pb + Cd applications for Yunus variety by comparing to controls. On the other hand, inhibitory effect of Cd was more
pronounced than Pb for Ince 04 shoots and only 3.0mM Pb + Cd application caused 139% increase in this plant, which
can be counted as additive effects considering the 35% decrease in activity with 1.5mM Pb + Cd.

3.7. Statistical analysis

For the method of ANOVA, it is presumed (or hypothesized) the data were distributed normally. According to
Bartlett’s test, variances were found to be homogenous. For the germination of seeds, all parameters, except Cd 1.5
treatment, were found to be significantly different at oo = 0.05 level for Yunus and Ince-04. (Table 3) The comparison
between plants and plants’organs for the measured parameters were performed by 2x2 factorial design test. For all
parameters, data were found to be significantly different at o = 0.05 level according to plants and organs (Table 4).

Table 3. Two-sample t test results for germination of seeds

p-value
Control 0,249
Pb 1.5 0,000*
Pb 3.0 0,000*
Germination of seeds Cd1.5 0,225
Cd 3.0 0,001*
Comb 1.5 0,001*
Comb 3.0 0,003*

*Significant at p < 0.05

Table 4. 2x2 factorial design results for lengths of shoots and roots, water, GSH and protein contents and GST activities

Lengths of Water GSH Protein GST
shoots and roots | contents | contents | contents | activities
p-value p-value p-value p-value p-value
A 0,000* 0,000* 0,000* 0,000* 0,000*
Control B 0,000* 0,000* 0,000* 0,000* 0,000*
AXB 0,000* 0,000* 0,000* 0,000* 0,000*
A 0,000* 0,000* 0,000* 0,000* 0,000*
Pb 1.5 B 0,000* 0,000* 0,000* 0,000* 0,000*
AXB 0,000* 0,000* 0,000* 0,000* 0,000*
A 0,000* 0,000* 0,000* 0,000* 0,000*
Pb 3.0 B 0,000* 0,000* 0,000* 0,000* 0,000*
AXB 0,000* 0,002* 0,000* 0,000* 0,000*
A 0,000* 0,000* 0,000* 0,000* 0,000*
Cd15 B 0,000* 0,000* 0,000* 0,000* 0,000*
AXB 0,000* 0,003* 0,000* 0,000* 0,000*
A 0,000* 0,000* 0,000* 0,000* 0,000*
Cd3.0 B 0,000* 0,000* 0,000* 0,000* 0,000*
AXB 0,000* 0,000* 0,000* 0,000* 0,000*
A 0,000* 0,000* 0,000* 0,000* 0,000*
Comb 1.5 B 0,000* 0,000* 0,000* 0,000* 0,000*
AXB 0,000* 0,023* 0,000* 0,000* 0,000*
A 0,000* 0,000* 0,000* 0,000* 0,000*
Comb 3.0 B 0,000* 0,000* 0,000* 0,000* 0,000*
AXB 0,715 0,731 0,000* 0,000* 0,000*

A plants, B plants’organs ; *Significant at p < 0.05
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4. Conclusions and discussion
1.15. Germination

The probability of germination and subsequent survival of plants strongly influenced by the environment
occupied by a seed and variations in germination percentage are interpreted as reflecting adaptation to that specific
environmental conditions. As a phase in the reproductive cycle, seed germination has a great importance for species
fitness (Navarro and Guitian, 2003). In the literature, the effects of HMs on seed germination were reported for
different species of plants though to a different extent. While Mahmood et al (2007) observed that Mg, Na, Pb and Zn
did not affect the seed germination in rice, wheat and barley seedlings, a study of Mel’nichuk (1990) showed that Cd at
low concentrations promotes seed germination. However, there are also several reports demonstrating that HMs inhibit
germination of seeds in different plant species. For example, effects of Pb and Cd in barley and wheat (Titov et al.,
1996), Pb in rice (Verma and Dubey, 2003), Cd in barley (Munzuroglu and Zengin, 2006) and Pb in wheat (Lamhamdi
etal., 2011) have been reported and all are showing dose dependent manner with increasing Pb and Cd concentrations.
Although the seed coating initially provides some protection from metal stress prior to germination, eventually cracks or
becomes more permeable upon germination. The current literature suggests that seed germination is affected by metals
in two ways; (i) primarily via disturbance of several nutritional mechanisms and (ii) by metal inhibition of water uptake
(Kranner and Colville, 2011). Therefore, we can infer that Ince 04 germinated better than Yunus according to our
results. Because, firstly the seeds of Yunus were more affected by Pb and Cd and that the seed coat of this genotype
degraded quicker than that of Ince 04, resulting in increased metal toxicity induced nutrition disturbances within the
seed. Secondly, the metal perniciousness suppressed water uptake in the seed of Yunus was more than in Ince 04.

1.16.Root and shoot lengths

In this study, the lengths of root and shoot were chosen as indices of growth performance, because growth is
defined as an irreversible increase in the mass, weight or volume of a living system (Opik and Rolfe, 2005). The effects
of HMs on both root and shoot growth were documented in previous literature, with that root growth is particularly
sensitive to HMs (Seregin and lvanov, 2001; Sharma and Agrawal, 2005). Mahmood et al (2007) announced that,
among the metals used (Cu, Pb, Zn, Mg and Na), while Mg did not affect the shoot lengths in barley, rice and wheat, it
increased the root lengths in all seedlings and Na only increased the root lengths of barley and rice. Similarly,
Hagemeyer and Breckle (1996) and Wu et al (2003) have shown that there is some potentially positive impact of Pb and
Cd on barley growth at lower concentrations and it is also confirmed with our results for both Pb and Cd in barley roots.
According to the authors, the main explanations for this enhancement in growth include increased Fe solubility and
availability in calciocolous plants, prevention of P toxicity or promotion of P uptake, reduction in growth rate and
prevention of Ca depletion, alternation of growth regulators and protection against Cu/Mn toxicity (Barcelo and
Poschenrieder, 2002). For shoots, Mahmood et al (2007) confirmed some contrary results, while Cu, Pb and Zn
increasing the shoot length in barley seedlings, the same concentrations of these metals were significantly inhibitory in
wheat. As also confirmed by our study, the induction in barley shoots can be attributed to an increase in the synthesis of
cell wall polysaccharides resulting from Pb exposure (Obroucheva et al 1998). On the other hand, numerous studies
have shown the inhibitory effects of HMs on root and shoot lengths in different plant species. For example, inhibitory
effects of 500 mg It Cd in shoots and roots of wheat (Oncel et al., 2000), 3mM and 3.5mM Cd in roots and shoots of
barley (Munzuroglu and Zengin, 2006) and 2mM Cd in roots of barley (Haluskova et al., 2009) have been recorded. In
addition to these, the early results of Titov et al (1996) and Lamhamdi et al., (2011) reported that Pb and Cd caused
stunting of roots and shoots of barley and wheat seedlings in relation to increased concentrations used. When Cd and Pb
entering the root, only a small fractions were translocated upward to the shoots, because endodermis acts as a barrier to
metal uptake. At higher concentrations, this barier is broken and and the metal flux enters the vascular tissues. At this
stage, the rate of transport depends on the chemical composition of the cell walls. The accumulation of HMs in the cell
walls may reduce the plasticity of the latter and in this way reduce cell elongation. As the root cells are in direct contact
with metals, the affected roots may cause a slower movement of metals to the shoots and this is most probably related to
greater inhibition of roots by metal toxicity than shoots. Several workers have reported the inhibition of root growth and
of cell divisions in root tips, with mitotic abnormalities, damages to microtubules and destabilization of the cellular
membranes (Seregin and Kozhevnikova, 2008). Consequently, our present study reveals that, Pb and Cd have a strong
and quickly manifested effect on seedlings, which shows up as a decrease in root and shoot growth and inhibitory
effects of metals were more pronounced on Yunus than on Ince 04 seedlings.

1.17. Water contents

Water plays an important role in the plant life, because it is the most abundant and at the same time the most
limiting resource, that plants need to grow and function for the best physiological efficiency or productivity in terms of
dry weight (Gonzalez and Reigosa Roger, 2001). Sometimes decreases in tissue water content may be more important
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than decreases in water potential (or pressure potential) (Gonzalez and Gonzalez-Vilar, 2001). It had already been
reported that, HMs lower water uptake and its transport in plants (Becerril et al., 1989). The mainly accepted cause is
reduction of the number of hairy roots, which decreases the absorption area of roots for water. Moreover, HMs
[particularly Cd (Das et al., 1997; Costa and Morel, 1994) and Pb (Parsy et al., 1998)] disturbs water relations by
decreasing the number and diameter of vessels and duct tubes as well as decreasing membrane permeability for water.
Therefore, root and shoot water uptakes were lowered and growth was interrupted (Wojcik and Tukendorf 1999). Many
researchers reported a decline in water content in plants treated with Cd and Pb previously. For example, inhibitory
effects of 54uM Cd in barley shoots (Vassilev et al., 1997) and 500ppm Cd in mustard leaves (Singh and Tewari, 2003)
have been recorded similar to ours. On the other hand, as water contents of plants can be counted in one of the indices
in dry weight (or growth in general terms), the results of Oncel et al., 2000 (Cd in wheat), who reported the increase in
dry weight can be considered as non-consistent with the dry weight decrease reported in the above literature. Although,
more recent studies of Ozturk et al (2003), Gohar et al (2003) and Shafi et al (2010) were announced similar results to
ours. Of those, the latter also indicated that the combined stresses of NaCl and Cd resulted in further reduction of shoot
and root dry weight when compared with their individual effects. This was also indicated in our results for combined
effects of Pb and Cd. Between the varieties examined, Ince 04 was found to be less affected from metal toxicity when
compared to Yunus.

1.18. GSH contents

Antioxidants are considered to play an important role in the detoxification of toxic oxygen species generated in
presence of metal ions. As mentioned shortly in Introduction section, to protect from oxidative stress conditions induced
by free radicals, plants produce low molecular weight thiols that show high affinity for toxic metals (Chandra et al
2009). The most important and critical low molecular weight biological thiols are GSH and cystein. Of those, GSH is
known as a sulfur containing tri-peptide thiol and the chemical reactivity of the thiol group of GSH makes it particularly
suitable to serve a broad range of biochemical functions in all organisms. This reactivity along with the relative stability
and high water solubility of GSH makes it an ideal biochemical to protect plants against stresses including oxidative
stress, HMs and certain exogenous and endogenous organic chemicals (Cobbett and Goldsbrough, 2002; Foyer and
Noctor, 2005; Rausch et al., 2007; Mullineaux and Rausch, 2005). The conjugation of GSH with such molecules
(including HMs) is governed by GSTs (Edwards and Dixon, 2005) and conjugates are subsequently transported to the
vacuole to protects plant cell from their harmful effect (Klein et al., 2006; Yazaki, 2006). On the other hand, GSH is a
substrate for phytochelatin (PC) synthesis (Freeman et al., 2004) and PCs form complexes with toxic metal ions in the
cytosol and subsequently transported them into the vacuole (Salt and Rauser, 1995). Therefore, protect plants from the
deleterious effect of HMs. In the literature, there are several studies showing that the involvement of GSH in tolerance
of plants to metal toxicity (Hall, 2002; Wu and Zhang, 2002; Mendoza-Cozatl et al., 2002; Freeman et al., 2004) and in
the reduction of ROS generated during stress (Foyer and Noctor, 2005; Shao et al., 2005, 2008) with different plant
species. However, as presented by Xiang et al (2001), elevation of GSH does not aways correlate with enhanced
tolerance to HMs. In the literature, there are also some studies showing the correlation between these two parameters
(Freeman et al., 2004, 2005; Guo et al., 2008). For example, Ozturk et al (2003) have already reported the effect of Cd
on GSH contents of root and shoots of two wheat cultivars. Similar to our results, they observed that, there are some
slight increases of GSH contents in the shoots, but roots showed a massive increases under elevated metal
concentrations. Although, our studies indicated that, while Yunus shoots have observed as having the lowest GSH
levels, which might be attributed to the synthesis of PCs, as PCs was accompanied by a decrease in cell GSH pool, the
increases in GSH contents of roots by metal applications were more marked in Ince-04 than in the Yunus (60 and 63%
differences of root GSH contents between two varieties after 1.5 and 3.0mM Pb+Cd treatments). This indicates that
GSH contents are possibly involved in the greater metal tolerance of Ince-04 either by increasing the antioxidative
defense mechanism or enhancing metal-binding peptides. After the scrutinization of GSH contents in shoots, we can
conclude that, metals taken up by roots and cannot be transported into the shoots or sequestered in vacuoles in both
varieties, especially in Ince-04.

1.19. Protein contents

When excess ROS formed within cells, as a common consequence of HM toxicity, it can cause not only
peroxidation of lipids, inactivation of enzymes or damage in DNA and RNA, but also provoke oxidation and
modification of cellular proteins (Ogawa and Iwabuchi, 2001). An enhanced level of protein oxidation and activation of
antioxidant apparatus indicate the presence of oxidative stress in several plant species (Haluskova et al., 2009). In this
concept, histidine, arginine, lysine, proline, methionine and cysteine residues are the most common sites of oxidation in
proteins and usually only one amino acid residue in a given protein is modified by oxidation. These modifications
correspond to site-specific processes, amino acid residues at metal binding sites being specific targets (Nagajyoti et al.,
2010). However, inside cells, proteins such as ferritins, metallothioneins (MTs) and PCs and related peptides,
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participate in excess metal storage and detoxification. When these systems are overloaded, oxidative stress defense
mechanisms are activated (Patra et al., 2004) to overcome the existing metal toxicity. In the literature, there are some
controversal results concerning the reduction in protein contents as a result of exess metal ions (Arora et al., 2002; De
Dorlodot et al., 2005; Singh and Tewari, 2003). However, the previous results of Ali et al (1998) and Zhu et al (1999)
and more recent study of Chandra et al., (2009) have all been shown the increase in total soluble protein contents of the
roots and shoots in plants examined. Recently, Lamhamdi et al (2011) have reported the significant increase of soluble
protein contents in shoots of wheat seedlings with the increase of Pb concentration, by comparing to roots. This was
also the results of our studies, although we observed that the effects of Pb and Pb + Cd combinations were in dose
dependent manner for both parts of plants examined and Cd concentrations were not effective in that manner. As
substraction, metal toxicity induces an increase of protein content in exposed plant seedlings, likely to the induction of
stress proteins under metal exposure (Mesmar and Jaber, 1991). These stress proteins possibly comprise various
antioxidant enzymes and other enzymes involved in GSH and PC biosynthesis and also some heat shock proteins
(Srivastava et al., 2004).

1.20. Enzyme activities

In plants, HM toxicity is attributed to three mean reasons; (i) stimulation of ROS production, (ii) direct
interaction with proteins due to their affinities for thioyl-, histidyl- and carboxyl-groups and (iii) displacement of
essential metal ions from specific binding sites (Sharma and Dietz, 2009). In this context, metal ions play an important
role in the antioxidant network, as these are essential cofactors of most antioxidant enzymes. When interacting with
enzymes, Cd?* and Pb?* usually produce 50% inhibition in enzyme activities at the following molar concentrations: (10~
6to 3 x 10 and (10°° to 2 x 10°%), respectively (Kositsin, 1991). In most cases, the inhibition exerted by Cd and Pb
results from the interaction between the metals and enzyme SH-groups. These metals interact with SH-groups that are
essential for the enzyme reaction center and the stabilization of the enzyme tertiary structure. In the latter case, metals
affect enzyme conformation. For example, Cd binding to sulfhydryl groups of structural proteins and enzymes leads to
misfolding and inhibition of activity and/or interference with redox-enzymatic regulation have been reported by Hall
(2002) and Dalcorso et al., (2008). Again, Verma and Dubey (2003) has announced a decline in the activity of catalase
(CAT) in Pb stressed plants. Such a decrease appears to be due to a decline in enzyme synthesis or a change in the
assembly of of enzyme subunits (Sharma and Dubey, 2005). On the other hand, activities of several enzymes (CAT,
guaiacol peroxidase [POD], superoxide dismutases [SOD], ascorbate peroxidase [APX], glutathione reductases [GR])
are reported to be enhanced by metal treatments (Singh and Tewari, 2003; Verma and Dubey, 2003; Sharma and Dubey,
2004). Those marked enhancement possibly results from changes in enzyme synthesis, immobilization of enzyme
inhibitors or as a result of effector molecules which are synthesized under metal phytotoxicity (Sharma and Dubey,
2005). In the recent studies of Haluskova et al (2009) and Lamhamdi et al (2011), the increase in the GST activities has
been shown in barley and wheat seedlings. According to Haluskova et al (2009), Cd induced root growth inhibition is
strongly correlated with increased GST activity and an association between increased GST activity and root growth
inhibition was also observed during other HM (Pb, Ni, Hg, Co, Cu amd Zn) treatments. These observations are well
corraborated with our results, as we have also observed Cd and Pb induced root growth inhibition correlated with
increased GST activity in the roots of both plants examined. Moreover, the studies of Lamhamdi et al (2011) showed
that Pb treatment caused a progressive increase in GST activity and generally the activity in roots was higher than in the
shoots of wheat seedlings, as similar to our findings for both plants examined during experiments. Especially, Ince-04
roots have shown the highest GST activity, by comparing to other plant and plant parts. Apparently, in response to
oxidative stress, where basal antioxidant mechanisms are exhausted, the more effective responses are activated, like
GSTs and an increase in antioxidant enzyme activities neutralizes free radicals.

Finally, as depicted above with our present study, exposure of plants to high levels of HMs could be counted as
a abiotic elicitor of oxidative stress which is causing many alterations from seed germinations to enzyme activities by
comparing to normal metabolisms of plants. In conclusion, it was shown that biochemical and physiological
mechanisms were affected differently with varying concentrations of HMs and Ince 04 (barley) were found to be more
tolerant to HM stress by comparing to Yunus (wheat). It should be kept in mind that, as mostly edible parts of food
plants tolerate a relatively high concentrations of HMs and being the major source of HM intake for human through
consumption, they are likely to create a greater health risk than those which are more sensitive and show definite
symptoms of toxicity. Therefore, first of all, different biomarkers will be used in future experiments aimed to search for
molecules able to provide a protection against the deleterious effect of HMs and attempts have been made to generate
transgenic plants using several different genes regulating GSH, PC and/or cysteine synthesis pathways. On the other
hand, the usage of those tolerant plants through environmentally, technically and economically viable processes like
phytoextraction, phytostabilization or rhizofiltration, could have the potential to provide remediation of HMs from soil.
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Abstract

In this study, taxa of the genus Pulicaria Gaertn. growing in Turkey were evaluated of essential oil
composition. The essential oil composition of Pulicaria samples which collected in 2013-2014 field studies conducted
were determined by using GC and GC-MS system. QOil yields of Pulicaria taxa were determined as range of 0.2%0.6%
(v/w). Cyclohexenylpiperidine, 7-methoxy-6-ethoxy-2,2dimethlchromanone, epibicyclosesquiphallandrene, 1,3,5-
cycloheptatriene,2,3,4,5,7,7-hexamethyl and 1,3-cyclopentadiene,1,2,5,5 tetramethyl were detected as the main
compounds of Pulicaria taxa distributed in Turkey. As a result, seven taxa belong to the Pulicaria genus were identified
for their essential oil composition.

Key words: Pulicaria, essential oil, Asteraceae, Cyclohexenylpiperidine

*

Tiirkiye’ de yayilis gosteren Pulicaria cinsinin u¢ucu yag komposizyonu, kemotaksonomik bir yaklasim

Ozet

Bu calismada Tiirkiye’de yayilis gosteren Pulicaria Gaertn. cinsine ait taksonlarin ugucu yag bilesenleri
aragtirilmigtir. 2013-2014 yillarinda yapilan arazi ¢alismalarinda toplanan Pulicaria érneklerinden, su distilasyonu ile
elde edilen ugucu yaglar GC ve GC-MS ile analiz edildi. Bitkilerin ugucu yag verimi 0.2-0.6 ml arasinda saptanmustir.
Tirkiye> de yayilis gosteren Pulicaria taksonlarinda  cyclohexenylpiperidine,  7-methoxy-6-ethoxy-2,2-
dimethylchromanone,  epibicyclosesquiphallandrene,  1,3,5-cycloheptatriene,2,3,4,5,7,7-hexamethyl ~ ve  1,3-
cyclopentadiene,1,2,5,5-tetramethyl bilesenleri yiiksek oranda tespit edilmistir. Sonug olarak, Pulicaria cinsine bagl
yedi taksonun ugucu yag bilesenleri belirlenmistir.

Anahtar kelimeler: Pulicaria, Ugucu yag, Asteraceae, Cyclohexenylpiperidine
1. Giris

Pulicaria cinsi Asteraceae familyasinin Inuleae Cass. oymaginda yer alir. Inuleae esas itibariyle Avrasya,
Dogu ve Gliney Afrika oymagidir, fakat bazi cinsleri (Pluchea Cass. gibi) diinya genelinde bir yayilisa sahiptir. Bu
oymak yaklagik 66 cins ve 687 tiir igerir. Bu oymakta yer alan Pulicaria cinsi yaklagik 85 tiir igerir ve Avrupa, Afrika,
Arabistan ve Asya’da yayilis gosterir (Anderberg and Eldenas, 2007). Tirkiye’de Pulicaria cinsine ait 7 takson yer
almaktadir. Bu taksonlardan P. armena endemiktir (Grierson et. al. 1975; Firat, 2014; Ekim, 2012; Baskose et. al.
2012).

Tirkiye Bitkileri Listesi adli eserde P. dysenterica (L.) Bernh. subsp. uliginosa Nyman taksonunun
Tiirkiye’deki varligimin siipheli oldugu belirtilmistir (Ekim, 2012). Yapilan arazi ¢alismalarinda toplanan drneklerden
ve herbaryum (ANK, GAZI, HUB) calismalarinda incelenen 6rneklerde; kapitula sayisi ve genisligine bagli olarak
ayrimi yapilan, P. dysenterica subsp. uliginosa ve subsp. dysenterica ayrimmin kesin bir smirinin bulunmadigi
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gozlenmigtir. P. dysenterica subsp. uliginosa taksonun kesin ayrimi ileride yapilacak daha kapsamli revizyon
caligmalari sonucunda dogru bir sekilde ortaya konulabilir.

Pulicaria cinsi taksonlar1 iizerine ¢ok sayida kimyasal ¢aligma yapilmigtir (Basta et. al. 2007; Mumivand et.al.
2010; Al Yousuf etal. 2001; Bashi et.al. 2013; Nematollahi et.al. 2006; Weyerstahl et.al. 1999; El-Kamali, 2009;
Weyerstahl et. al. 1993; Ravandehl et. al. 2011). Ayrica biyo-aktivite (Hanbali et.al. 2005; Znini et.al. 2013; Ali et. al.
2012; Hichri et. al. 2009; El-Kamali et. al. 1998), filogenetik (Anderberg et. al. 2005; El-Kamali et. al. 2010), anatomik,
morfolojik ve sistematik (Osman, 2006; Roziev and Sukhova, 1992; Abid and Qaiser, 2007; Peyman et. al. 2010; Hind
ve Boulos, 2002;) calismalar1 mevcuttur. Ulkemizde ise sadece P. dysenterica tiiriinde kimyasal madde izolasyonu ve
ucucu yag calismasi yapilmis (Pares et. al. 1981; Boga et. al. 2014), bunun diginda yapilmis herhangi bir ¢aligma
bulunmamaktadir.

Tiirkiye’de yayilis gosteren Pulicaria Gaertn. cinsinin ugucu yag kompozisyonlarinin modern kimyasal
teknikler kullanilarak belirlenmesi, ¢alismanin konusunu olusturmaktadir. Taksonomik ¢aligmalarda, kemotaksonomiye
dayali uygulamalar, 6zellikle bitkilerin fitokimyasal igeriklerinin belirlenmesine yonelik yapilan ¢alismalar, son yillarda
biiyilk 6nem kazanmigtir. Bu nedenle, tizerinde calistigimiz tiirlerin icerdigi fitokimyasal bilesiklerin arastirilmasi
hedeflenmigtir. Bu bilesiklerin varlig1 veya yoklugu, ana bilesenlerin oranlari ve tiirden tiire gosterdigi degisimler tiir
bazinda ortaya konulmustur.

2. Materyal ve yontem

1.1. Materyalin elde edilmesi
Caligma materyalini olusturan taksonlar asagidaki tabloda belirtilen adreslerden toplanmustir (Tablo 1).
Toplanan &rnekler herbaryum tekniklerine uygun sekilde hazirlamp Firat Universitesi herbaryumuna (FUH)
yerlestirilmistir.

Tablo 1. Pulicaria taksonlarinin toplandigi lokaliteler
Table 1. Collecting localities of Pulicaria taxa

1 | P. odora (L.) Reichb. Istanbul, Catalca, Subas1 piknik alani, mese ormani ici, 41°17'100"K, 28°23'307"D,
(kokulu ¢ayirotu) 285 m, 25.06.2013, Paksoy&E. Yiice 1307, FUH 8378

2 | P. dysenterica subsp. Antalya; Ibradi, Uriinlii, cayirlik yerler, 37°08'559"K- 31°43'031"D, 580 m,
dysenterica (yaraotu) 20.07.2013, Paksoy&F. Yiice 1319, FUH 8379

3 | P.vulgaris (L.) Gaertn. (ak | Bursa; Uluabat, Onag koyii civari, tuzlu bataklik yerler, 40°06°025"K, 28°36°470"D,
yaraotu) 190 m, 24.07.2013, Paksoy&E. Yiice 1326, FUH 8380

4 | P.armena Boiss. & Agri: Patnos, Top (Katavin) Dagi, Alyar Koyt dstleri, step, 39°16'200"K,
Kotschy (boz yaraotu) 42°32'400"D, 1600 m, 06.09.2013, Paksoy&F. Yiice 1340, FUH 8381

5 | P. arabica Mugla; Marmaris- Datga arasi, Yesilbelde mevkii,36°51'263"K, 28°23'057"D, 205
subsp. arabica (arap m, 05.08.2013, Paksoy&E. Yiice 1334, FUH 8382
yaraotu)

6 | P.sicula (L.) Moris (kum Adana; Yumurtalik, Kaldirim kislagi, tuzlu bataklik alanlar, 36°41'196"K,
yaraotu) 35°35'277"D, 1 m, 03.09.2013, Paksoy&F. Yiice 1339, FUH 8383

7 | P. gnaphalodes (Vent) Sirnak; Uludere-Cukurca arasi, Uziimlii kdyiine 8 km kala, yamaglar, 11.10.2014,
Boiss. (yaraotu) Paksoy 1386, FUH 8384

1.2. Ugucu Yaglarin Eldesi

Ucucu yaglar, 100 gr bitki 6rneginden su distilasyonu yontemi ile Clevenger apareyi kullanilarak elde
edilmistir. Ugucu yaglarin verimi belirlenerek, ucucu yagm kompozisyonu kalitatif ve kantitatif anlamda tespit
edilmistir. Ugucu yaglarin kimyasal analizleri, F.U. Fen Fak. Biyoloji Béliimii, Bitki Uriinleri ve Biyoteknolojisi
Aragtirma Laboratuvarinda (BUBAL) bulunan GC-MS (Gaz kromatografisi- Kiitle spekrometrisi) ile yapilmstir.

1.3. GC ve GC- MS Analizleri
Kromatografik islemler Hewlett Packard sistemi, HP-Agilent 5973 N GC- FID ve GC-MS (Gaz
Kromatografisi-Kiitle Spektrometresi) 6890 GC sistemi kullanilarak yapilmistir. DB-5 MS kolon ve tasiyici gaz olarak
da Helyum kullanilmus; injektor sicakligi 250 °C., split akis hizi 1 ml/dk., GC (Gaz kromatografisi)’ nin sicaklig1 60 °C
2dk. ve 10 °C /dk. artigla 150 °C’de tutulmus ve daha sonra 15 dk. aralikla 240°C’ye varilmig ve 5 C°/dk. bekletilmistir.
Ucucu yaglardaki bilesenlerin karakterizasyonu elektronik kiitiiphaneler (WILEY, NIST ve ugucu yag kiitiiphanesi)
kullanilarak yapilmustir.

1.4. GC ve GC- MS Analizleri
Kromatografik islemler Hewlett Packard sistemi, HP-Agilent 5973 N GC- FID ve GC-MS (Gaz
Kromatografisi-Kiitle Spektrometresi) 6890 GC sistemi kullanilarak yapilmistir. DB-5 MS kolon ve tasiyici gaz olarak
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da Helyum kullanilmis; injektor sicakligt 250 °C., split akis hiz1 1 ml/dk., GC (Gaz kromatografisi)’ nin sicakligi 60 °C
2dk. ve 10 °C /dk. artigla 150 °C’de tutulmus ve daha sonra 15 dk. aralikla 240°C’ye varilmis ve 5 C°/dk. bekletilmistir.
Ugucu yaglardaki bilesenlerin karakterizasyonu elektronik kiitiiphaneler (WILEY, NIST ve ugucu yag kiitiiphanesi)
kullanilarak yapilmustir.

3. Bulgular

Pulicaria cinsine ait taksonlarin ugucu yaglan iizerinde yapilan g¢aligmada; bu taksonlara ait ugucu yag
verimleri arasinda fark bulunmus ve ugucu yag miktarinin 100 gr. 6rnek {izerinden 0.2 ile 0.6 ml arasinda degistigi
saptanmustir. Incelenen bitkilere ait ugucu yaglarin kompozisyonu %87.5 ile %95.6 oraninda tanimlanmus ve tabloda
gosterilmistir (Tablo 2).

P. odora taksonunun ugucu yag verimi % 0.5 (v/w) olarak bulunup, toplam 65 bilesen tespit edilmistir.
Bilesenler, toplam yagin yaklasgik % 90.7’sini olusturmaktadir. Ana bilesenler, cyclohexenylpiperidine (%24.5),
epibicyclosesquiphallandrene  (%11.2),  7-methyl-8-0x0-1,2,3,4-tetrahydro-8H-pyrimido ~ (1,2-a)  pyrimidine
(%9.8),0—cadinol (%8.5) ve d—cadinene (%4.3) olarak belirlenmistir.

P. dysenterica subsp. dysenterica taksonunun ugucu yag verimi % 0.6 (v/w) olarak bulunup, toplam 71 bilesen
tespit edilmistir. Bilesenler, toplam yagin yaklasik % 90.5’ini olusturmaktadir. En yiiksek miktarda bulunan bilesen 7-
methoxy-6-ethoxy-2,2-dimethylchromanone (%19.8)” dir. Diger ana bilesenler nerolidol (%15.5), spathulenol (%38.5),
caryophyllene oxide (%5.7) ve cyercene (%4.1) olarak tespit edilmistir.

Ugucu yag verimi % 0.2 (v/w) olarak bulunan P. sicula tiirlinde toplam 18 bilesen tespit edilmistir. Bilesenler,
toplam yagin yaklasik % 95.6’ini olusturmaktadir. Ana bilesenler, epibicyclosesquiphallandrene (%18.2), 7-methyl-8-
0x0-1,2,3,4-tetrahydro-8H-pyrimido(1,2-a)pyrimidine (%14.7), cyclohexenylpiperidine (%11.3), 7-methoxy-6-ethoxy-
2,2-dimethylchromanone (%7.9) ve a—cadinol (%6.6) olarak belirlenmistir.

Ugucu yag verimi %0.5 (v/w) olarak bulunan P. vulgaris tiriinde, toplam 43 bilesen tespit edilmistir.
Bilesenler, toplam yagin yaklasik %94’tinii olusturmaktadir. Ana bilesenler, Cyclohexenylpiperidine (%23.7) bileseni
en yiiksek bulunan bilesendir. Epibicyclosesquiphallandrene (%12.6), 6-(3,5-dimethyl-furanyl-2)-6-methyl-hept-3-en-2
(%8.4), phenol,2-methyl-5-(1-methylethyl) (%7.0) ve spathulenol (%6.1) bilesenleri ise diger ana bilesenlerdir.

P. armena taksonunun ugucu yag verimi % 0.5 (v/w) olarak bulunup, toplam 62 bilesen tespit edilmistir.
Bilesenler, toplam yagin yaklasik % 92.5’ini olusturmaktadir. Ana bilesenler, 1,3,5-cycloheptatriene,2,3,4,5,7,7-
hexamethyl (%11.0), caryophyllene oxide (%10.1), pinocarvone (%7.3), epibisesquiphallandrene (%7.2) ve spathulenol
(%6.3) olarak belirlenmistir.

P. arabica subsp. arabica taksonunun ugucu yag verimi % 0.4 (v/w) olarak bulunup, toplam 57 bilesen tespit
edilmistir. Bu bilesenler toplam yagin yaklasik % 87.5’ini olusturmaktadir. Ana bilesenler, 7-methoxy-6-ethoxy-2,2-
dimethylchromanone (%28.4), p—caryophyllene (%8.2), epibicyclosesquiphallandrene (%6.8), spathulenol (%5.8) ve
caryophyllene oxide(%5.2) olarak belirlenmistir.

P. gnaphalodes tiiriiniin ugucu yag verimi % 0.5 (v/w), toplam bilesen sayisi ise 81” dir. Bu bilesenler, elde
edilen toplam ugucu yagin % 89.2°sini olusturmaktadir. En c¢ok bulunan major bilesenler ise 1,3-
cyclopentadiene,1,2,5,5-tetramethyl (%13.7), 1-1-diflorur-tetramethylcyclopropane (%13.2), 1,8-cineole (%11.1),
pinocarvone (%10.1) ve 7-methyl-8-o0x0-1,2,3,4-tetrahydro-8H-pyrimido(1,2-a)pyrimidine (%6.2)’dir.

Tablo 2. Pulicaria odora (a), P. dysenterica subsp. dysenterica (b), P. sicula (c), P. vulgaris (d), P. armena (e), P.
arabica subsp. arabica (f), P. gnaphalodes (g)
Table 2. Pulicaria odora (a), P. dysenterica subsp. dysenterica (b), P. sicula (c), P. vulgaris (d), P. armena (e), P.
arabica subsp. arabica (f), P. gnaphalodes (g)

No | Component RRI a b c d e f g

1 Octane 934 0.1 - - - - 0.1 -

2 1,3-cyclopentadiene,5-(1,1-dimethylethyl) | 941 - - - - - - 0.1
3 1,6-dimethylhepta-1,3,5-triene 961 - - - - - - 0.2
4 o—thujene 1014 - - - - - - 0.2
5 o—pinene 1020 - - - - 0.2 - 0.9
6 Camphene 1033 - - - - - - 0.1
7 Sabinene 1050 - - - - - - 0.1
8 B—pinene 1054 - - - - - - 0.1
9 B—myrcene 1062 - - - - - - 0.1
10 | 2-3-dehydro-1,8-cineole 1063 - - - - - - 0.5
11 | a—phellandrane 1076 - - - - - - 0.1
12 | Bicyclo (4.1.0) hept-2-ene 3,7,7-trimethyl | 1084 - - - - - - 0.3
13 | Benzene, 1-methyl-2-(1-methylethyl) 1090 - - - - - - 0.5
14 | d-limonene 1093 - - - - - - 0.2
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Tablo 2. Devam ediyor

15 | 1,8-cineole 1096 - - - - - - 11.1
16 | Benzene acetaldehyde 1105 0.1 0.1 - - - - 0.1
17 | 1,4-cyclohexadiene, 1-methyl-4(1- 1115 - - - - - - 0.7
methylethyl)
18 | 5-1,9,2-octalone 1119 - - - - - - 0.1
19 | Bicyclo(3.1.0)hexan-2-ol 1125 - - - - - - 0.5
20 | Linalool L 1146 0.1 - - - 1.0 - 2.3
21 | 1,3-cyclopentadiene,5,5-dimethyl-2-ethyl 1152 - - - - - - 5.1
22 | 1,3-cyclopentadiene,1,2,5,5-tetramethyl 1162 - - - - - - 13.7
23 | 2,4-hexadienoic acid, methylester 1173 0.1 - - - - - 0.1
24 | 2-(1-Ethylpropyl)pyrazine 1177 - - - - - - 0.1
25 | Trans-verbenol 1179 - - - - 1.0 - 0.1
26 | 3-methylene-cyclohexene 1183 - - - - 0.1 - 0.1
27 | Pinocarvone 1191 0.1 - - - 7.1 - 10.1
28 | Isomenthone 1193 0.1 - - - - - -
29 | Trans-P-menth-2-ene-1,8-diol 1197 - - - - 0.6 - -
30 | Borneol 1198 0.1 - - - - - -
31 | Cis-isopulegone 1200 0.1 - - - - - -
32 | 4-terpineol 1203 - - - - 0.2 - 0.7
33 | 1-1-diflorur-tetramethylcyclopropane 1207 - - - - - - 13.2
34 | 2-cyclohexen-1-one, 2methyl-5-(1- 1209 - - - - - - 0.1
methylethyl)
35 | a—terpinolene 1214 | 01 | 0.1 - - 0.3 - 11
36 | B—phellandrene 1222 - - - - - - 0.1
37 | Benzene, 1-ethyl-3-(1-methylethyl) 1227 0.1 0.1 - 0.2 - 0.1 -
38 | 2,6-octadien-1-ol,3,7-dimethyl 1232 0.1 1.2 - - - 01 | 01
39 | Thymyl methylether 1236 - - - - - - 0.1
40 | Pulegone 1243 1.1 - 0.8 1.1 - - 0.1
41 | a—pyranene 1252 - _ - N N - 01
42 | Cyclohexane, 1,2,3-trimethyl 1255 - 0.1 - - - - -
43 | Chrysanthenyl acetate 1257 - - - - - - 0.3
44 | 2-decanal 1261 0.1 - - 0.1 - - -
45 | Decanoic acid 1265 0.1 - - - - - 0.1
46 | Isopiperitonone 1267 - - - - - - 0.1
47 | Acetophenone,4’-metoxy 1274 0.1 - - - - - -
48 | Phenol, 2methyl-5-(1-methylethyl) 1278 0.1 0.1 - - - - -
49 | Thymol 1286 11 | 038 - 1.0 - 01 | 01
50 | Phenol, 2,3,5,6-tetramethyl 1293 - 0.1 - - - - -
51 | 2,4-decadienol 1310 0.1 - - - 0.2 - -
52 | Farnesene 1316 0.1 - - - - - -
53 | Thujopsene 1323 0.1 - - - - 0.1 -
54 | Piperitenone 1327 0.1 - - - - - -
55 | Veridiflorol 1332 01 | 01 - 0.1 - 0.2 -
56 | Eugenol 1338 0.2 - - 0.1 1.0 - -
57 | Disiloxane, triethyltrimethyl 1356 0.1 0.1 - - - 0.8 -
58 | Diepi-o—cedrene 1358 - - - - - - 0.6
59 | p—damascenone 1360 | 0.1 - - - - _ _
60 | Zingiberene 1367 - - - - - 0.2 -
61 | B—elemene 1368 - - - - - 0.2 -
62 | Benzene, 2-metoxy-1,3,4,trimethyl 1371 - - - - - -- 1.8
63 | Farsenol 2 1372 - - - - 0.1 - -
64 | Methyleugenol 1375 - - - - - - 0.1
65 | y—curcumene 1380 - - - - - - 2.4
66 | Naphthalene, 1,2-dihydro-1,4,6-trimethyl 1381 0.1 - - - - - -

Ebru YUCE BABACAN et al., Essential oil composition of Pulicaria genus grown in Turkey, a chemotaxonomic approach



30

Biological Diversity and Conservation — 9 / 3 (2016)

Tablo 2. Devam ediyor

67 | Tridecanal 1383 - - - - 0.2 0.1 -
68 | Benzene-1,4-dimethoxy-7-methyl-5- 1385 0.1 0.2 - - - - -
isopropyl
69 | Bornyl isobutyrate 1387 - 0.1 - - - 0.1 -
70 | B—caryophyllene 1391 07 | 05 | 23 | 0.2 15 | 82 | 0.1
71 | Benzene, 1-(1,1-dimethylethyl)-2-metoxy- | 1395 - - - - - 0.2 -
4-methyl
72 | 1-methoxy-2-tert-butyl-6-methylbenzene 1396 - 0.6 - - - - -
73 | I-phellandrene 1400 - - - 0.1 0.2 - -
74 | isoamyl benzoate 1403 - - - - 1.3 - 0.1
75 | B—sesquiphellandrene 1405 - 0.1 - - - 1.3 -
76 | Geranylacetone 1409 - - - - 0.4 - -
77 | 5,9-Undecadien-2-one, 6,10-dimethyl 1410 0.1 0.2 - - - 0.1 -
78 | Trans—B-farnesene 1416 0.1 - - - 0.4 0.3 -
79 | 2-methyldecane 1418 - - - - 0.1 - -
80 | Epibicyclosequiphellandrene 1420 0.1 - - - - - 0.7
81 | 7-methyl-8-o0x0-1,2,3,4-tetrahydro-8H- 1428 9.8 14 | 147 | 70 | 0.2 11 | 6.2
pyrimido(1,2-a)pyrimidine
82 | a—amorphene 1430 - - - - - 0.9 -
83 | 2-Buten-2-one,4-(2,6,6-trimethyl-1- 1431 - 0.3 - - - - -
cyclohexen-1-yl)
84 | 1,3,5-cycloheptatriene,2,3,4,5,7,7- 1432 0.6 - - 10 110 | 09 | 21
hexamethyl
85 | Benzene, 1-(1,5-dimethyl-4-hexeny)-4- 1433 - 0.3 - - - - -
methyl
86 | a—longipinene 1434 - - - - - 0.7 -
87 | Germacrene D 1435 - 2.3 - 0.3 - 0.5 -
88 | Silane, trimethyl (4-methylphenoxy) 1437 - 0.2 - - - - -
89 | Erenophlia-1(-10)11-diene 1438 - 0.1 - - - - 0.6
90 | B-selinene 1439 - - - 04 | 04 | 0.2 -
91 | Isoledene 1441 - - - 0.1 - - -
92 | Valencene 1442 - - - - - 0.2 0.1
93 | Bicyclogermacrene 1443 - 0.1 - 0.3 4.3 - -
94 | a—muurolene 1444 0.6 - 0.7 0.3 - 0.1 0.1
95 | Eugenol 1446 - 0.1 - 0.1 - - -
96 | B—hisabolone 1450 - - - - 0.2 - -
97 | 1H-Cyclopropa[a]naphthalene, decahydro- | 1451 0.1 - - 0.2 - 0.1 -
1,1,3a-trimethyl-7-methylene
98 | Tridecanal 1452 - - - - 1.2 - -
99 | Naphthalene 1454 0.4 - - 0.3 - 0.2 -
100 | 5—cadinene 1456 43 | 09 | 59 | 33 | 22 14 | 03
101 | Cis- calamenene 1460 0.1 0.1 - - - - -
102 | (2)-cis-a—bergamotone 1461 - 0.1 - - 15 -
103 | 1H-Cycloprop(e)azulene,decahydro-1,1,7- | 1462 0.1 - - - - - -
trimethyl-4-methylene
104 | 9H-cycloisolongifolene, 8-0xo 1464 0.4 0.8 - - - 1.3 -
105 | Acuminatopyrone 1467 - - - - 0.3 - -
106 | Valancene 1468 0.4 - - - - - -
107 | Cis-o—hisobolene 1471 08 | 0.1 - 13 | 04 | 02 -
108 | Isospathulenol 1472 - - - - 0.2 - -
109 | Toluene-2,4,daimine 1474 - 0.3 - 0.3 - - -
110 | Ledene 1477 - 0.3 - - - - -
111 | (1-butenyl) thiophene 1480 - - - - 0.2 - -
112 | 1,6,10-dodecatrien-3-ol, 3,7,11-trimethyl 1482 - - - - 1.1 - -
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113 | Nerolidol 1484 - 15.5 - 0.1 - - -
114 | Dodecanoic acid 1486 - 0.9 - 0.7 - 0.2 -
115 | 1,5-epoxysalvial-4(14)-ene 1488 0.4 1.3 0.7 0.3 4.2 0.5 0.1
116 | Capaene 1491 - 0.3 15 - - 0.9 0.1
117 | Spathulenol 1495 3.7 8.5 4.7 6.1 6.3 5.8 -
118 | Caryophyllene oxide 1496 4.0 5.7 - 59 | 10.1 | 5.2 -
119 | &-selinene 1498 0.6 - - - 0.8 - 0.1
120 | Neoclovene 1499 - - - 0.9 - - -
121 | 6-(3,5-dimethyl-furan-2yl)-6-methyl-hept- | 1502 3.6 1.0 3.9 8.4 - 1.0 -
3-en-2one
122 | Neoalloocimene 1503 - 0.5 - - - - -
123 | Isoaromadendrene epoxide 1504 - 1.3 - - - - -
124 | 2-methoxynaphthyl 5-methyl-sulfoxide 1506 - 0.5 - - - - -
125 | Methyl-cyclohexene 1509 - 0.8 - - 1.2 - 0.1
126 | 5(1H)Azulenone 1510 - - - 1.3 - - -
127 | a—farnesene 1512 - 0.4 - - 16 | 0.3 -
128 | Alloaromadendrene 1513 - - - - 0.3 0.3 -
129 | Junipene 1514 - 0.3 - - - - -
130 | Benzenepropanoic acid 1516 - - - - 1.2 - -
131 | 9,10-dehydro-isolongifolene 1517 - 1.3 - 13 - 0.4 -
132 | Longifolene 1519 - 0.3 - - - - 0.1
133 | a-—selinene 1520 | 0.2 - - - - 0.3 -
134 | Trans—{3—caryophyllene 1521 04 | 0.2 - - - - 0.1
135 | Bicyclo[5.1.0] octane, 8-(1- 1524 - 0.3 - - - - -
methylethyldiene)
136 | Isospathulenol 1525 - - - - 0.4 0.2 -
137 | Trans-isolimonene 1527 - - - - 1.2 - -
138 | Epibicyclosesquiphallandrene 1530 | 11.2 | 0.7 | 182 | 126 | 7.2 6.8 1.3
139 | o—capaene 1532 0.6 - - - - 01 | 01
140 | Tricyclo [4.4.0.0.(2.7)] dec-3-eve-3- 1533 - - - - 1.6 - 0.1
methanol, 1-methyl-8-(2methylethyl)
141 | a—cadinol 1539 8.5 1.8 6.6 2.3 3.1 22 | 04
142 | Valerenol 1540 - 0.3 - 0.6 - - -
143 | a—calacorene 1541 - - - - 0.3 - -
144 | y—gurjunene 1543 - 0.5 - - - - -
145 | B—humulene 1545 3.8 1.3 1.9 3.8 1.3 11 | 0.3
146 | Caryophyllene-Il 1549 - 4.1 - - - - -
147 | 1,4-methanonapthalen-9-ol, 1,2,3,4- 1550 1.1 15 5.1 - - - -
tetrahydro
148 | Italicene 1552 - - - - 13 - 0.1
149 | Disiloxane-1-ethenyl-1,1,3-tetramethyl 1554 - - - - - - 0.2
150 | 1H-cycloprop(e)azulen,decahydrol,2,7- 1556 - 0.9 - - 0.9 - -
trimethyl-4-methylene
151 | Cyercene 1558 1.3 - - - - 0.2 0.3
152 | y—cadinene 1559 - - - 2.9 - - -
153 | Aromadendrene-dehydro 1560 - 0.9 - - - - -
154 | Indazole-carboxylic acid 1563 - - - - - - 0.3
155 | Aromadendrene epoxide 1564 - - - - 0.2 - -
156 | 7-methoxy-6-ethoxy-2,2- 1567 11 | 198 | 79 - 04 | 284 | 05
dimethylchromanone
157 | Cyclohexanone 1570 - 0.2 - 0.1 - 02 | 01
158 | 4-bromo-1-naphthalenamine 1573 - - - - - 1.9 0.2
159 | Phenanthrene,9,10-dicarboxylic anhydride | 1574 - 0.6 - - - - -
160 | 1,4-methanonaphthalazine 1576 - - 0.9 - - - -
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161 | Isoaromadendrene epoxide 1577 - 1.1 - 0.1 - - -
162 | Octanal 1583 - 0.3 - - - -
163 | Cyclohexenylpiperidine 1585 | 245 - 11.3 | 23.7 - - -
164 | Tetradecanoic acid 1589 - - - - 0.4 - -
165 | Benzylbenzoate 1594 - - - - 1.7 - -
166 | Zerumbone 1602 - - - - - 0.4 -
167 | Cadina,1,3,5-triene 1603 - - - - - - 1.7
168 | 17-pentatriacontene 1608 - - - - - 4.8 0.4
169 | Uvitic acid 1609 - 15 - - - - -
170 | 2-pentadecanone, 6,10,14-trimethyl 1630 0.4 0.7 - 0.4 2.1 0.8 0.5
171 | Isobuthy phthalate 1637 0.3 - - - 0.3 0.6 -
172 | 1,2-Benzene dicarboxylic acid 1638 - 0.3 - 0.1 - - -
173 | Benzyl salicylate 1643 - - - - 0.5 - -
174 | 1-octadecanol 1647 - - - - 0.2 - -
175 | Cyclotetradecane 1649 - - 3.7 0.1 - - -
176 | Cyclohexadecane 1650 - - 4.8 - - - -
177 | Cyclopentan-(cd)-pentalene-1-methanal, 1657 - 0.1 - 0.8 - 0.4 -

decahydro
178 | 3,5-dimethyl-1H indazole 1660 - 0.1 - - - - -
179 | Farnecyl acetone B 1663 - 0.1 - - - - -
180 | Pyrinecarbonitrile-2amino-4,6dimethy!| 1671 - 14 - - - - -
181 | Hexadecanoic acid, Z-11- 1682 - - - - - 1.1 1.5
182 | n-hexadecanoic acid 1690 0.8 - - - 1.9 0.5 0.4
183 | Cupaerene 1697 - - - - - - 0.1
184 | Guanine 1704 - - - - - - 0.1
185 | 1H-Naphyto(2,1-b)pyran, 3- 1727 - 0.3 - - - 4.6 -

ethenyldodecahydro-3,4a,7,7,10a-

pentamethyl
186 | Cymene 1745 - - - - - - 0.7
187 | Cyclododecasiloxane, tetracosamethyl 1762 0.1 - - - - - -
188 | 2-pentadecanal 1774 - - - - 0.2 - -
189 | Acetyl -1-methylcyclohexene 1779 - - - - - - 0.2
190 | Neophytadiene 1784 0.4 - - - - - -
191 | y—hexadecalactone 1786 - - - - - - 02
192 | Phytol 1791 - - - 0.2 - 0.5 -
193 | Octadecanoic acid, methyl ester 1805 - - - - - - 0.3
194 | Heptacosane 1898 0.1 - - - - - -
195 | Tricosane 1900 0.1 - - - 0.3 - -
196 | Octadecane, 3-ethyl-5-(2-ethylbuthyl) 1930 - - - - 0.8 - -
197 | Nonadecane 1933 - - - - 0.4 - -
198 | Nonacosane 1941 - 0.1 - - - - -
199 | Eicosane 1945 0.1 - - - 0.2 - -

Total 90.7 | 905 | 95.6 | 94 | 925 | 875 | 89.2

4. Sonuglar ve tartisma

Incelenen taksonlarda goriilen seskiterpen bilesenler, P. gnaphalodes hari¢ diger taksonlarda monoterpen
bilesenlerden daha ytiksektir.

Kimyasal analizi yapilan taksonlarin ugucu yaglarinda bulunan bilesenlerden olan cyclohexenylpiperidine (P.
odora ve P. vulgaris), 7-methoxy-6-ethoxy-2,2- dimethylchromanone (P. dysenterica subsp. dysenterica ve P. arabica
subsp. arabica), epibicyclosesquiphallandrene (P. sicula), 1,3,5-cycloheptatriene,2,3,4,5,7,7-hexamethyl (P. armena),
1,3-cyclopentadiene,1,2,5,5-tetramethyl (P. gnaphalodes) en yiiksek oranda tespit edilmistir.

Epibicyclosesquiphallandrene, f—caryophyllene, 7-methyl-8-0x0-1,2,3,4-tetrahydro-8H-pyrimido(1,2-a)
pyrimidine, d—cadinene, 1,5-epoxysalvial-4(14)-ene, a—cadinol ve B-humulene cinsin tiim iiyelerinde bulunan
bilesenleridir. Epibicyclosesquiphallandrene P. dysenterica subsp. dysenterica taksonunda minor bilesen olarak
saptanmigtir. B—caryophyllene bileseni P. sicula, P. armena ve P. arabica subsp. arabica taksonlarinda major
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bilesendir. Spathulenol bileseni P. gnaphalodes taksonunda bulunmazken, diger biitiin taksonlarda major bilesen olarak
tespit edilmistir. Caryophyllene oxide (P. sicula ve P. gnaphalodes harig¢) bes taksonda ortak major bilesen oldugu tespit
edilmigtir. Caryophyllene-Il (%4.1), P. dysenterica subsp. dysenterica taksonunda major bilesen olarak bulunurken
diger taksonlarda saptanmamistir. Cyclohexadecane (%4.8) bileseni sadece P. sicula taksonunda tespit edilmis
bilesendir.

P. dysenterica taksonunun Yunanistan’ da farkli iki lokaliteden alinan 6rnekleri ile yapilan ¢alismada ana
bilesenler a o6rneginde (Z)-nerolidol (%11.2), caryophyllene oxide (%9.1) ve (E)-nerolidol (%6.6) b 6rneginde
B—caryophyllene (%12.8), caryophyllene oxide (%12.8) ve (E)-nerolidol (%6.9) olarak tespit edilmistir (Basta et. al.
2007). Nerolidol bileseni bizim ¢alismamizda da ikinci ana bilesen olarak saptanmistir. Iran’ da P. dysenterica taksonu
ile yapilan ¢alismada ar-curcumene (28.3 %), epi-a—cadinol (%16.4 ) ve (E)-coniferyl alcohol (%11.0) ana bilesen
olarak saptanmigtir (Mumivand et. al. 2010). Boga vd. (2014) tarafindan Tiirkiye’ de yapilan ¢aligmada P. dysenterica
taksonunda en yiiksek bilesen terpinolen (%32.6) olarak tespit edilmistir. Bizim ¢alismamizda mindr bilesen olarak
saptanmigtir. Caryophyllene oxide bileseni her iki ¢alismada da ana bilesenler arasindadir. Al Yousuf et. al. (2001)
tarafindan Pulicaria glutinosa Jaub. ugucu yag bilesenleri tespit edilmis ve 37 bilesenden en bol bulunanlar1 p-elemene
(%11.8-16.4), 7—cadinol (%12.4-14.2) ve a—cadinol (%8.4-10.5) olarak saptanmustir.

Pulicaria gnaphalodes (Vent.) Boiss. taksonunun toprak iistii kisimlarindan elde edilen ugucu yaginda GC ve
GC-MS yontemiyle tespit edilen bilesenlerinden calamenene-10-one (%12.2 ), longifolol (%5.99 ), curcumen-15-al-ar
(%5.64 ), cadinene <14-hydroxy-delta> (%5.52), calamene 10,-0l-trans (%5.05) ve curcumenol (%4.91) ana bilesen
olarak saptanmustir (Bashi et. al. 2013).

Nematollahi et.al. (2006) tarafindan iran’da toplanan P. undulata taksonunda elde edilen ugucu yaglarinda GC
ve GC-MS yontemiyle a-pinene (%45.7) ve 1,8-cineole (%27.1) bilesenleri major bilesen olarak tespit edilmistir.
Bizim ¢aligmamizda analizi yapilan P. gnaphalodes taksonunda da 1,8-cineole major bilesen olarak bulunmustur.

Ravandeh et. al. (2011) tarafindan iran’ da yapilan calismada ise P. undulata taksonunda4-terpineole
(%20.12), alpha terpinene (%4.02), gamma terpinene (%7.00), cis-sabinene hydrate (%8.29), linalool (%5.60), 1S-cis-
calamenene (%13.37) ve junipene (%8.66) ana bilesenler olarak tespit edilmistir.

Hanbali et. al. (2005) tarafindan P. odora ile yapilan ¢aligmada thymol (%47.83) ve thymol isobutyrate
(%30.05) ana bilesenler olarak saptanmigtir. Bizim ¢aligmamizda thymol %1.1 oraninda bulunmustur.

Tunus’ta yapilan ¢caligmada P. laciniata taksonunun ¢icekli 6rneklerinden su destilasyonu ile elde edilen yagda
29 bilesen tanimland1 ve a—pinene (%36.9), terpinen-4-ol (%31.1), (E)-caryophyllene (%7.7) ve 4,6,9-trimethyldec-8-
en-3,5dione (%6.3) ana bilesen olarak tespit edilmistir (Hichri et. al. 2009).

Analizi yapilan taksonlardan P. odora taksonunda cyclohexenylpiperidine /epibicyclosesquiphallandrene, P.
dysenterica subsp. dysenterica’da 7-methoxy-6-ethoxy-2,2-dimethylchromanone/nerolidol, P. sicula taksonunda
epibicyclosesquiphallandrene/4-methyl-2,3,3a,4,5,6-hexahydroazulen-8(7H)-one, P. vulgaris taksonunda
cyclohexenylpiperidine /epibicyclosesquiphallandrene, P. armena taksonunda 1,3,5-cycloheptatriene,2,3,4,5,7,7-
hexamethyl/caryophyllene oxide, P. arabica subsp. arabica taksonunda 7-methoxy-6-ethoxy-2,2-dimethylchromanone
/B—caryophyllene, P.  gnaphalodes taksonunda ise  1,3-cyclopentadiene,1,2,5,5-tetramethyl/1-1-diflorur-
tetramethylcyclopropane bilesenlerinin kemotip oldugu séylenebilir.

P. sicula tiiriniin ugucu yag verimi ve bilesenleri cinse ait diger taksonlardan ¢ok daha az oldugu tespit
edilmistir. Bunun sebebinin edafik faktorler (¢linkii bu tiiriin habitati deniz kenarlarindaki tuzcul bataklik alanlardir ve
bu bolgeler de toprak asir1 tuz ve yikanmadan dolayr organik ve inorganik igerik bakimindan fakirdir) oldugu
disiiniilmektedir.
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Ecophysiological effects of tribenuron methyl used as herbicides on some Triticum aestivum types grown in
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Abstract

In this study, seeds of 19 wheat varieties that are widely grown in Turkey (Altay 2000, Altintag 95, Aytin 98,
Bezostaya, Cetinel 2000, Gerek 79, Harmankaya 99, Karma 2000, Kirag, Kirgiz, Kunduru 1149, Kutluk, Kiimbet 2000,
Presto 2000, Sonmez, Sultan 95, Siizen 97, Yelken 2000 ve Yildiz 98) were used as study material. For each variaety,
the seeds were allowed to germinate in Petri dishes which has two layers of blotter paper, for 12 h light/12 h dark
photoperiod, at 22+1°C, four repeatedly (100x4), including 0, 1, 1.5, 2 mg/l tribenuron methyl solutions. The doses
which are including. 1 and 1.5 mg/I tribenuron methyl were used in agriculture. In order to observe the consequences
when the recommended amount exceeded, 2 mg/l Tribenuron methyl dose was applied. As a result, it was determined
that tribenuron methyl application effects germination percentage of some wheat varieties in a negative way like Aytin
98, Kiimbet 2000, Bezostaya, Karma 2000 etc. However; it was found out that tribenuron methyl applications were
inhibit the germination rate of all varieties statistically significant.

Key words: Triticum aestivum, tribenuron methyl, ecophysiology, wheat, agriculture

*

Herbisit olarak kullanilan tribenuron metil maddesinin Tiirkiye’de yetistirilen bazi Triticum aestivum cesitleri
iizerine ekofizyolojik etkileri

Ozet

Bu ¢alismada, iilkemizde yaygin olarak yetistirilmekte olan 19 bugday cesidinin (Altay 2000, Altintas 95,
Aytin 98, Bezostaya, Cetinel 2000, Gerek 79, Harmankaya 99, Karma 2000, Kirag, Kirgiz, Kunduru 1149, Kutluk,
Kiimbet 2000, Presto 2000, Sonmez, Sultan 95, Stizen 97, Yelken 2000 ve Yildiz 98) tohumlar1 calisma materyali
olarak kullanilmigtir. Her bir g¢eside ait tohumlar Petri kaplarn iginde, iki kat kurutma kagidi iizerinde, 12 saat
aydinlik/12 saat karanlik fotoperiyotta, 22+1°C’ta, dorder tekrarli (100x4) olmak iizere, 0, 1, 1.5, 2 mg/l tribenuron
metil soliisyonlar1 i¢inde ¢imlenmeye birakilmistir. Tarimda kullanilan dozlar 1 ve 1.5 mg/l tribenuron metil igeren
miktarlardir. Onerilen miktarlarin iizerine ¢ikildiginda ortaya ¢ikabilecek sonuclar1 gdzlemlemek amaciyla, 2 mg/l
tribenuron metil igeren doz uygulanmistir. Sonug olarak, tribenuron metil uygulamasinin, Aytin 98, Kiimbet 2000,
Bezostaya, Karma 2000 vb. gibi bazi bugday cesitlerinde, ¢imlenme yiizdeleri iizerindeki negatif etkisi oldugu
belirlenmistir. Ancak; tribenuron metil uygulamalarimin, tiim bugday cesitlerinde, istatistiksel olarak nemli seviyede,
¢imlenme hizinmi diisiirdligii saptanmustir.

Anahtar kelimeler: Triticum aestivum, tribenuron metil, ekofizyoloji, bugday, tarim
. Giris

Ulkemiz, bugday tarimimin yaygin olarak yapildig: bir iilke olup, cok sayida bugday cesidinin de yetistigi bir
alandir, bu gesitlerden bazilar1 Altay 2000, Altintag 95, Aytin 98, Bezostaya, Cetinel 2000, Gerek 79, Harmankaya 99,

Karma 2000, Kirag, Kirgiz, Kunduru 1149, Kutluk, Kiimbet 2000, Presto 2000, Sénmez, Sultan 95, Siizen 97, Yelken
2000 ve Yildiz 98°dir. Tarimsal uygulamalara giderek artan talep, miimkiin oldugunca az kayipla {iriin elde etmeyi
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gerektirmektedir. Uriin elde edilecek cesitlerin, cimlenme kabiliyetlerinin yaninda, dis etkenlere verdikleri yanitlarin da
bu talebe en iyi cevap verecek nitelikte olmasi istenir.

Tarimda pestisitlerin kullanim amaci, birim alandan maksimum iiriin elde etmeye yardimci olmasidir (Tiryaki
et al.,, 2010). Kullanilan pestisitin niteligi tarimsal uygulamanin yapilacagi alanda bulunan dogal diismana gore
belirlenir. Omurgasiz hayvanlarin, bilhassa boceklerin, zarar olusturdugu bilinen alanlarda insektisitler, kemirgenlerin
engellenmesi gerektigi alanlarda rodentisitler, yabani bitkilerin kayiplara neden oldugu alanlarda ise herbisitler
kullanilir. Herbisitler iginde, bugdaya zarar verici nitelikte olan bitkiler i¢in en yaygin olarak kullanilan Tribenuron
metildir. Kolay bulunabilen ve ucuz bir kimyasal madde olmasi ¢ok tercih edilmesine sebep olmaktadir. Tribenuron
metil (TBM) siilfoniliire herbisit ailesinin bir {iyesidir ve yaygin olarak diinya ¢apinda kullanilmaktadir (Tang et al.
2012). Zanda ve arkadaglar1 (2007), bugdayda tribenuron metile kiyasla MCPA’l1 bromoksinilin genis yaprakli yabani
otlarla savagimda daha etkili oldugunu belirtmislerdir. Soltani ve arkadaglar1 (2006), Ontario’da kiglik bugday iizerinde
tribenuron metil ve benzeri herbisitlerin etkisi incelemislerdir.

Bu calismada, 19 adet farkli bugday cesidinin (Altay 2000, Altintas 95, Aytin 98, Bezostaya, Cetinel 2000,
Gerek 79, Harmankaya 99, Karma 2000, Kirag, Kirgiz, Kunduru 1149, Kutluk, Kiimbet 2000, Presto 2000, S6nmez,
Sultan 95, Siizen 97, Yelken 2000 ve Yildiz 98), yabani otlarla savasinda kullanilan Tribenuron metil maddesinin, bu
gesitlerin tohum ¢imlenme yiizdeleri ve hizlari tizerine etkili olup olmadiginin belirlenmesi amaglanmstir

. Materyal ve yontem

Bu calismada, iilkemizde yetistirilmekte olan 19 adet bugday g¢esidinin (Altay 2000, Altintas 95, Aytin 98,
Bezostaya, Cetinel 2000, Gerek 79, Harmankaya 99, Karma 2000, Kirag, Kirgiz, Kunduru 1149, Kutluk, Kiimbet 2000,
Presto 2000, Sonmez, Sultan 95, Siizen 97, Yelken 2000 ve Yildiz 98) tohumlar1 caligma materyali olarak
kullanilmustir.

Her bir varyeteye ait tohumlar 100’erli olarak sayilip paketlenmis, 9 cm capinda, steril petri kaplar1 i¢inde, iki
kat kurutma kagid lizerinde, 12 saat aydinlik/12 saat karanlik fotoperiyotta, 22+1°C’ta, dorder tekrarli olmak {izere, 0,
1, 1.5, 2 mg/l %75 tribenuron metil soliisyonlart i¢inde, iklim kabininde (Sanyo MLR 350) ¢imlenmeye birakilmustir.
Kontrol grubunda sadece saf su uygulamasi yapilmistir. 1 ve 1.5 mg %75 tribenuron metil iceren dozlar tarimda
kullanilan miktarlardir, 2 mg %75 tribenuron metil igeren doz ise doz agimini gézlemlemek amaciyla uygulanmistir.
Tohumlarin ¢imlenmis kabul edilebilmesi igin radikulanin ¢imlenme yatagina temas etmesi beklenmistir. Calismaya 10
glin devam edilmis olup, her giin ¢imlenen tohumlar sayilip ortamdan uzaklagtirilmistir. Tohumlarin ¢imlenme
yiizdelerinin yan1 sira, ¢imlenme hizlar1 da hesaplanmstir (Yiicel, 2000). Verilerin istatistiksel analizinde SPSS Version
20 paket programi, ANOVA testi kullanilmistir.

. Bulgular

Tribenuron metil uygulamasi sonucunda bugday cesitlerinin ¢imlenme yiizdelerindeki degisimler Tablo 1’de
verilmistir. Herbisit konsantrasyonunun artmasi, Harmankaya 99, Sultan 95, Sonmez, Cetinel 2000, Kutluk, Kirag,
Kunduru 1149, Presto 2000 ve Kirgiz ¢esitlerinde ¢gimlenme yiizdesi {izerinde énemli bir degisiklige sebep olmamustir.
Diger ¢esitlerde, tribenuron metil konsantrasyonu arttik¢a ¢imlenme yiizdesi azalmistir.
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Sekil 1. Cimlenme yiizdelerine ait ANOVA test sonucu (Calisma numaralart 1-19, Tablo 1’de verilmistir)
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Tablo 1. Bugday ¢esitlerinin kontrol, % 1, 1.5, 2 Tribenuron metil uygulamalari sonucunda belirlenen ¢imlenme
yiizdeleri

Orijin ad1 (No**) Kontrol % 1 Tribenuron metil

% 1,5 Tribenuron % 2 Tribenuron

metil metil

Aytin 98 (3) 100 a* 100 a* 99 ax 85 d*
Kiimbet 2000 (13) 100 ab 100 a 91 b 92

Bezostaya (4) 99 ab 99 ab 99 a 96
Harmankaya 99 (7) 99 ab 99 ab 96 ab 99 ab
Sultan 95 (16) 99 ab 99 ab 96 ab 98 ab
Karma 2000 (8) 98 ab 98 ab 93 b 95 b
Sénmez (15) 98 ab 98 ab 97 ab 100 a
Altay 2000 (1) 97 b 97 ab 98 a 91 c
Cetinel 2000 (5) 97 b 97 ab 99 a 98 ab
Altintas 95 (2) 96 b 96 bb 91 b 93 be
Gerek 79 (6) 96 b 96 c 76 d 82 d
Yelken 2000 (18) 96 b 96 c 92 b 89 c
Kutluk (12) 95 b 95 c 97 ab 99 ab
Kirag (9) 92 c 92 de 91 b 94 bc
Siizen 97 (17) 92 c 92 de 78 d 90 c
Kunduru 1149 (11) 91 cd 91 e 96 ab 93 bc
Presto 2000 (14) 91 cd 91 d 92 b 93 bc
Yildiz 98 (19) 91 cd 91 d 83 c 90 c
Kirgiz (10) 89 d 89 e 95 ab 95 b
LSD(%): 2,38 LSD(%6): 3,90 LSD(%): 4,56 LSD(%): 3,25

*Ayni harfle gosterilen ortalamalar arasindaki istatistiki fark onemsizdir. (No**: Caligma numarasi)

Sonug olarak, tribenuron metil uygulamasinin, Aytin 98, Kiimbet 2000, Bezostaya, Karma 2000 Altay 2000,
Altintag 95, Gerek 79, Yelken 2000, Siizen 97 ve Yildiz 98 gibi baz1 bugday g¢esitlerinde, ¢imlenme yiizdeleri
iizerindeki negatif etkisi oldugu belirlenmistir (Sekil 1, Tablo 2). Tribenuron metil uygulamasinin, tiim bugday
cesitlerinde, ¢gimlenme hiz1 iizerinde inhibitdr etkisi oldugu saptanmistir (Tablo 3).
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Sekil 2. Cimlenme hizlarina ait ANOVA test sonucu. (Calisma numaralari 1-19, Tablo 3’de verilmistir)
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Tablo 2. Bugday cesitlerinin kontrol, % 1, 1.5, 2 Tribenuron metil uygulamalari sonucunda belirlenen ¢imlenme
yiizdelerine ait Korelasyon analizi verileri

Cimlenme Hizi Kontrol Tribenuron metil (1,5) Tribenuron metil (%62)
Tribenuron metil (%1) -0,0386d
Tribenuron metil (%1,5) -0,0206d 0,600%*
Tribenuron metil (%02) 0,3856d 0,497* 0,2896d

Tablo 3. Bugday gesitlerinin kontrol, % 1, 1.5, 2 Tribenuron metil uygulamalar1 sonucunda belirlenen ¢imlenme hizlar

% 1,5 Tribenuron % 2 Tribenuron

Orijin ad1 (No**) Kontrol % 1 Tribenuron metil metil metil

Aytin 98 (3) 57,14 ab* 46,08 ab* 44,80 ab* 44,74 b*
Kiimbet 2000 (13) 45,66 e 42,47 c 39,74 c 42,86 c
Bezostaya (4) 48,29 de 47,39 a 45,83 a 44,75 b
Harmankaya 99 (7) 54,70 bc 46,15 ab 42,11 bc 42,49 cd
Sultan 95 (16) 49,50 cd 46,89 ab 44,04 ab 41,18 d
Karma 2000 (8) 51,04 cd 45,07 b 42,86 ab 40,77

Sonmez (15) 47,57 de 45,62 ab 46,83 a 44,64 b
Altay 2000 (1) 48,99 d 44,39 bc 36,84 d 40,44 de
Cetinel 2000 (5) 54,80 b 45,83 ab 42,67 ab 44,34 bc
Altintas 95 (2) 47,06 de 43,33 bc 34,21 e 39,57 de
Gerek 79 (6) 54,86 b 35,69 e 38,78 cd 39,81 de
Yelken 2000 (18) 48,24 de 44,08 bc 41,07 bc 44,5 b
Kutluk (12) 51,63 cd 46,45 ab 47,78 a 43,42 bc
Kirag (9) 51,98 c 43,66 bc 44,17 ab 39,66 de
Stizen 97 (17) 48,42 de 38,36 d 36,28 de 38,96 e
Kunduru 1149 (11) 54,49 bc 43,06 bc 41,74 bc 40,79 d
Presto 2000 (14) 59,09 a 42,86 c 35,80 de 47,21 a
Yildiz 98 (19) 47,40 de 46,93 ab 42,78 ab 43,27 bc
Kirgiz (10) 43,84 e 42,27 c 42,60 b 38,62 e
LSD(%):2,79 LSD(%):2,01 LSD(%):2,58 LSD(%):1,65

* Ayn1 harfle gosterilen ortalamalar arasindaki istatistiki fark dnemsizdir. (No**: Calisma numarasi)

Tiim bugday orijinlerinde, tribenuron metil maddesinin uygulanma dozunun artmasiyla beraber, tohumlarin
¢imlenme hizlarinin diistiigli ve bunun istatistiksel olarak anlamli oldugu belirlenmistir (Sekil 2, Tablo 4).

Tablo 4. Bugday c¢esitlerinin kontrol, % 1, 1.5, 2 Tribenuron metil uygulamalari sonucunda belirlenen ¢imlenme
hizlarina ait Korelasyon analizi verileri

Cimlenme Hizi Kontrol Tribenuron metil (1,5) Tribenuron metil (%2)
Tribenuron metil (%1) -0,0386d
Tribenuron metil (%1,5) -0,0200d 0,600**
Tribenuron metil (%62) 0,3850d 0,497* 0,28906d

. Sonugclar ve tartisma

Tarimsal uygulama sonucunda toprakta biriken tribenuron metil maddesinin, Alcaligenes faecalis bakterisinin
ZWS11 soyu tarafindan indirgendigini bilinmektedir (Zhao et al., 2015). Son yillarda, bugday tarlalarinda yabanci ot
olarak yetisen Galium aparine tiiriiniin tribenuron metil ile kontrol edilemedigi, bunun sebebinin ise asetolaktat sentaz
enziminin aminoasit dizisinde olusan 6zel mutasyon bdlgelerinden kaynaklandigi belirlenmistir (Jian et al., 2011).
Helianthum annuus tiiriiniin Rsu hibridinin, tribenuron metile, S hibridine gore daha direngli oldugu, ancak bu hibritler
icin etkin ve yeni bir herbisit kullanilmasi1 gerektigi ortaya koyulmustur (Bozic et al., 2012). Cin’de yapilan bir
aragtirmada, tribenuron metile yiiksek direnglilik gésteren tiirlerden olan Descurainia sophia tiiriniin HB16 ve HB08
populasyonlarinin sy degerlerinin hassas popiilasyonlara gére ¢ok daha yiiksek oldugu, Pro 197 mutasyonunun ise bu
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yiiksek direngliligin sebebi olabilecegi belirlenmistir (Han et al., 2012; Deng et al., 2014, 2015). Capsella bursa-
pastoris tiirii ile yapilan bir arastirma gostermektedir ki, tribenuron metil maddesinin uzun yillar boyunca kullanildigi
alanlarda bulunan popiilasyonlar1 bu herbisite diren¢ kazanirken, daha kisa siire kullanildig1 alanlarda bu tiiriin
kontroliine olanak saglamaktadir (Wang et al., 2011). Capsella bursa-pastoris tiiriinde tribenuron metil maddesine
direngliligin Proline 197 mutasyonu ile saglandigi belirlenmistir (Cui et al. 2012). Yapilan bir ¢alismada, topraktan
tribenuron metilin uzaklagtirnlmasinda, Bacillus cinsinin BS2 soyunun ve toprak solucaninin oldukga etkili oldugunu
ortaya Koymustur (Tang et al. 2012). Tribenuron metil maddesinin, yaklagik 20 yildir, asetolaktat sentaz inhibitori
olarak yabani ot kontroliinde kullanildig1 bilinmekte olup (Xian et al. 2015) bu maddeye direngli yabani ot tiirlerinin ve
bu tiirlerin direnglilik mekanizmalarinin ¢éziimlenmesi nem kazanmistir.

Bu calisma sonucunda, bazi bugday cesitlerinin, tribenuron metil maddesine karsi ¢imlenme yiizdeleri
bakimindan duyarli (Aytin 98, Kiimbet 2000, Bezostaya, Karma 2000 Altay 2000, Altintas 95, Gerek 79, Yelken 2000,
Stizen 97 ve Yildiz 98), bazilarinin ise daha direngli (Harmankaya 99, Sultan 95, Sénmez, Cetinel 2000, Kutluk, Kirag,
Kunduru 1149, Presto 2000 ve Kirgiz) olduklar1 gozlenmistir. Cimlenme hizlar1 bakimindan karsilagtirildiklarinda,
cimlenme hiz1 ve tribenuron metil uygulamalar: arasinda istatistiksel olarak anlamli ve negatif yonlii bir iliski oldugu
gdzlenmistir. Artan tribenuron metil konsantrasyonu ile beraber tiim ¢esitlerde ¢cimlenme hizinin diistiigii belirlenmistir.
Tribenuron metil, tiim diinyada tarimda yaygin olarak kullanilan bir herbisittir; bugday yetistiriciligi yapilan bolgelerde
uygulanmasi halinde, bu ¢aligmada belirtilen direngli bugday gesitlerin kullanilmast hem ekonomik hem de ekolojik
anlamda onemlidir.
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Abstract
In this study, 254 taxa were identified from 42 different localities at Katirli mountain in the province of Bursa.
Among of these, 36 taxa for Bursa and Porpidia ochrolemma (Vain.) Brodo & R. Sant. for Turkey are new records.

Key words: Lichen, biodiversity, Katirli mountain, Bursa, Turkey

*

Bursa ilinde Katirh daglarinin likenlesmis ve likenikol mantarlari

Ozet
Bu calismada Bursa ilinde Katirli dagindaki 42 farkli lokaliteden 254 takson tespit edilmistir. Bu taksonlardan
36 tanesi Bursa i¢in, Porpidia ochrolemma (Vain.) Brodo & R. Sant. Tiirkiye i¢in yeni kayittir.

Anahtar kelimeler: Likenler, biyogesitlilik, Katirli dagi, Bursa, Tiirkiye
1. Introduction

Bursa province is one of the most well studied provinces on the lichen diversity in Turkey. The first lichen
records in Bursa province has started with 14 lichen species records given by Steiner (1916) at the beginning of the year
of 1900. Many lichenized and lichenicolous fungi from Bursa province are gained as contribution to the lichen flora of
Turkey (Dogru and Giiveng, 2007; Yazici, 2007; Yazici et al., 2007; Arslan et al., 2011; Oran, 2011; Oran and Oztiirk,
2011, 2012). Numerous studies on lichens in the province of Bursa have been done in Uludag mountain (Oztiirk, 1992;
Giiveng and Oztiirk, 2004; Tore and Oztiirk, 2009), as the highest point of province, and the districts of Gemlik-
Mudanya which located on the shores of Marmara sea (Ozdemir and Oztiirk, 1992; Oztiirk, 1997; Oran and Oztiirk,
2006), and Karacabey (Yazici, 1999) and Mustafakemalpasa districts (Yazict and Aslan, 2006).

There are no studies on lichens in Katirli mountain. Therefore, we aimed to contribute to the knowledge of the
lichenized and lichenicolous fungi of Bursa province and Turkey.

2. Materials and methods

The lichen samples were collected from 42 localities in Katirlh mountain at the northeast of the province of
Bursa between 04 June 2003 and 07 November 2004 (Fig. 1). The specimens were examined with a Leica EZ4 model
stereomicroscope, and an Olympus CH-2 light microscope for external morphology and anatomical observations.
Ascospore measurements were carried out in water. Identifications were determined according to the literatures (Smith
et al., 2009; Wirth et al., 2013). The specimens were stored in BULU (Herbarium of Faculty of Sciences and Arts in the
Uludag University, Bursa, Turkey).

2.1. The study area
Bursa province is located between 39°30'-40°37'N latitude and 28°06'-29°58'E longitude in the southeast of the
Marmara region of Turkey. Bursa is usually dominated by Mediterranean climate, and also is a transition region

i Corresponding author / Haberlesmeden sorumlu yazar: Tel.: +902242941793; Fax.: +902242941899; E-mail: saban@uludag.edu.tr
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between the Mediterranean climate and the Black Sea climate. Bursa province has a humid climate due to influence of
the Mediterranean climate and is experienced a significant drought during the summer (Oztiirk, 2010). According to
meteorological data (1950-2014), the mean annual temperature in Bursa (at 155 m) is 14.6°C and the mean annual
rainfall is 696,3 mm (Anonymous, 2015). Bursa plain is located to the south of the Marmara region. Plain is bordered in
the south by Uludag mountain (2543 m) which is the highest mountain of the Marmara region, and by the north

Mudanya Mountains and Katirlt mountain.

The study area, Katirli mountain, is the highest point (1283 m) after Uludag mountain in Bursa. Katirl
mountain in the northeast of the province of Bursa is located between 40°14’-40°25’ N and 29°05'-29°26' E. Katirli
mountain is surrounded by the districts of Orhangazi in the north, Gemlik in the northwest, Osmangazi in the southwest,
Giirsu and Kestel in the south, and Yenisehir in the east. Katirli mountain height ranges from 90 meters up to 1283
meters. The highest point of Katirlt mountain is Giirle hill (1283 m). Other important elevations are Kirbayir hill (1108
m), Magazatas1 hill (1011 m), Gedik hill (907 m), Ugkaya hill (846 m) and Yankaya hill (529 m) (Erdogan et al., 2011).
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Figure 1. The localities in the study area

Table 1. The collected localities of lichen samples

No [District Localities Latitude | Longitude | Alt. (m) Date

1. Gemlik Ericek village 40°19'42"N | 29°18'36"E 650 |04.06.2003
2. (Gemlik Findicak village 40°20'36"N | 29°21'17"E 505 |20.06.2003
3. [Gemlik Katirl village 40°21'54"N | 29°12'36"E 475 |19.07.2003
4. |Gemlik between Adliye and Giivenli villages, maquis 40°23'03"N | 29°12'45"E 450 |01.01.2004
5. (Gemlik Giivenli village 40°22'50"N | 29°13'39"E 550 |21.05.2004
6. |Gemlik after 6 km from Giivenli village 40°22'42"N | 29°13'44"E 950 |21.05.2004
7. |Gemlik Giivenli village, the forest road of Ugkaya hill 40°22'55"N | 29°14'33"E 615 |07.11.2004
8. (Gemlik Ericek village; Karagol lake 40°20'21"N | 29°16'22"E 700 |15.08.2004
9. |Gemlik Fevziye village, Oak forest 40°21'10"N | 29°16'59"E 500 |15.08.2004
10. |Gemlik Hamidiye village 40°21'35"N | 29°13'45"E 485 |15.08.2004
11. |Gemlik Stikriye village 40°20'44"N | 29°15'46"E 487 |15.08.2004
12. (Giirsu between Giirsu — Diskaya villages 40°15'35"N | 29°12'59"E 269 |04.06.2003
13. |Giirsu Digkaya village 40°16'52"N | 29°14'43"E 750 |20.06.2003
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Table 1. Continued

14. (Giirsu Karahidir village 40°14'53"N | 29°14'52"E 100 |25.09.2003
15. (Giirsu igdir village 40°15'54"N | 29°12'00"E 140 |25.09.2003
16. |Giirsu Ericek village 40°19'02"N | 29°16'12"E 700 |25.09.2003
17. |Kestel the south slopes of Narlidere village 40°15'38"N | 29°17'58"E 156 |27.08.2003
18. [Kestel Golciik village 40°17'21"N | 29°22'48"E | 325 |27.08.2003
19. [Kestel Kayacik village 40°15'28"N | 29°20'04"E | 412 |27.08.2003
20. [Kestel IAglasan village 40°17'00"N | 29°17'34"E 550 |08.07.2004
21. Kestel Niizhetiye village 40°16'23"N | 29°20'55"E | 540 |27.08.2003
22. |Kestel between Ericek and Aglasan villages 40°18'05"N | 29°16'32"E 642 |27.08.2003
23. |Orhangazi [Karsak village 40°24'10"N | 29°15'29"E 198 |27.06.2004
24. |Orhangazi |between Giivenli - Karsak villages 40°24'17"N | 29°15'35"E 400 |27.06.2004
25. |Orhangazi [The forest road of Giivenli -Ugkaya hill, 5. km 40°22'49"N | 29°15'34"E 700 |27.06.2004
26. Orhangazi [Between Karsak - Ugkaya hill 40°23'30"N | 29°16'06"E 905 |27.06.2004
27.|Orhangazi |Giirle village; Hisar hill 40°23'30"N | 29°18'17"E 905 |27.06.2004
28. [Orhangazi L@egggffhfzgé’:ﬁrsak - Giirle hill, the location | o 330N | 29015457 | 1000 |27.06.2004
29. (Orhangazi g}egg;:ithfzggm'(;rsak - Girle hill, the location | 4075 40nN | 20018267 | 1095 |27.06.2004
30. [Orhangazi |Yenis6loz village 40°23'09"N | 29°23"45"E 295 |19.09.2004
31. [Orhangazi |Bayirkoy village 40°21'32"N | 29°24'28"E 500 |21.05.2004
32.|0rhangazi (the road of Bayirkdy - Yenis616z 40°22'44"N | 29°24'53"E 500 |03.11.2004
33. |[Osmangazi |Avdancik village 40°17'28"N | 29°09'31"E 550 |19.07.2003
34. |Osmangazi |after 3 km. from Demirtas lawn ski centre 40°16'13"N | 29°07'49"E 325 |01.08.2004
35. |Osmangazi (Selgukgazi village 40°20'05"N | 29°10"22"E 600 |19.07.2003
36.|Osmangazi |[the road of Segkdy - Ericek village 40°20'10”"N | 29°13'05”"E | 550 [01.08.2004
37.|0Osmangazi [Seckdy village 40°20"15"N | 29°13'10"E 800 |03.10.2004
38. |Yenischir [Yenikdy village 40°18'02"N | 29°26'48"E 344 108.07.2004
39. [Yenisehir [Marmaracik village 40°14'37"N | 29°26"18"E 264 |19.09.2004
40. [Yenischir [ peiecn Fethive and ¥ egrgkéy’ 32kmtotheroad | yoo)7107nN | 2990648"E | 330 [19.00.2004
41. [Yenisehir  [Burcun village 40°19'36"N | 29°26'05"E 450 [19.09.2004
42. enischir i?;%iyk{:;lsﬁghage’ the location of 40°19'53'N | 20°22/32"E | 440 |19.09.2004
3. Results

The taxa were listed in alphabetical order, followed by locality, substrate and herbarium number. An
alphabetical list of taxa names was created based on the latest current names in Index Fungorum

(http://lwww.indexfungorum.org/names/names.asp). Lichen taxa new to Turkey are indicated by (*), and new to Bursa
province by (+).

(+) Acarospora badiofusca (Nyl.) Th. Fr.
28: Siliceous rock (7600).
Acarospora cervina A. Massal.
12, 14, 16, 19, 32, 33, 37, 39: Calcareous rock (6116,
6995, 6818, 6875, 7047, 7152, 7191, 6551).
Acarospora macrospora (Hepp) A. Massal. ex Bagl.
42: Calcareous rock (BULU 6593).
(+) Acarospora veronensis A. Massal.

1: Siliceous rock (7293).

(+) Acrocordia gemmata (Ach.) A. Massal.
8: Carpinus sp. (6681); 29: Fagus sp. (7623); 30:
Populus sp. (7115).

Amandinea punctata (Hoffm.) Coppins & Scheid.
1, 26, 32: Siliceous rock (7295, 7493, 7059); 8: Carpinus
sp. (6666), and Quercus sp. (6673); 17: Quercus sp.
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(7676); 20, 37: Pinus sp. (7514, 7178); 28: Fagus sp.
(7616) and Pinus sp. (7612); 42: Salix sp. (6612).

Anaptychia ciliaris (L.) Korb. ex A. Massal.
1: Pistacia sp. (7395) and Quercus sp. (7389); 8, 17, 18,
22, 32: Quercus sp. (6690, 6782, 6966, 6340, 7035); 27:
Acer sp. (7429) and Pyrus sp. (7446).

Arthonia dispersa (Schrad.) Nyl.
1: Juglans sp. (7340) and Populus sp. (7344); 40:
Populus sp. (6555); 42: Salix sp. (BULU 6579).

(+) Arthonia leucopellaea (Ach.) Almg.
1: Quercus sp. (7315).

(+) Arthonia punctiformis Ach.
8,9, 28: Fagus sp. (6647, 6476, 7574).

Arthonia radiata (Pers.) Ach.
8: Carpinus sp. (6652).

(+) Arthopyrenia punctiformis A. Massal.
5: Quercus sp. (6855).

Aspicilia cinerea (L.) Korber
2,4,13, 18, 19, 20, 21, 26, 27, 28, 29, 31, 32, 33, 35, 36,
42: Siliceous rock (6149, 7653, 6121, 6947, 6878, 6374,
6929, 7486, 7458, 7602, 7411, 6460, 7049, 6247, 6618,
6438, 6594).

Aspicilia radiosa (Hoffm.) Poelt & Leuckert
10, 15, 16, 18, 28, 33, 37: Calcareous rock (6512, 6996,
6828, 6954, 7584, 6231, 7208); 12, 13: Calcareous (7214,
7250) and siliceous rocks (7213, 6106); 17, 19, 23, 27,
32, 35, 42: Siliceous rock (6777, 6883, 7504, 7443, 7054,
6256, 6577).

Athallia cerinella (Nyl.) Arup, Frodén & Sechting
12: Pistacia sp. (7238); 29: Fagus sp. (7626); 32:
Quercus sp. (7011); 42: Salix sp. (6607).

Athallia holocarpa (Hoffm.) Arup, Frédén & Sechting
1, 10, 14, 28, 33, 37, 41: Calcareous rock (7294, 6506,
6752, 7594, 6199, 7183, 7102); 56: Fagus sp. (6642); 9,
32: Quercus sp. (6467, 7008); 11: Juglans sp. (6517); 16:
Calcareous rock (6807) and Crateagus sp. (6792); 17, 22:
Pinus sp. (6765, 6349); 20: Juniperus sp. (7523), Pinus
sp. (6384) and Quercus sp. (6369); 21, 36: Phillyrea sp.
(69056, 6431); 30: Populus sp. (7113) and Prunus sp.
(7119); 35: Morus sp. (6313), Prunus sp. (6308) and
Punica sp. (6289).

Bagliettoa parmigera (J. Steiner) Gams
7, 10, 13, 14, 15, 39, 41: Calcareous rock (7550, 6503,
7274, 6727, 6973, 6545, 7085).

Blastenia crenularia (With.) Arup, Sechting & Frodén (as

Caloplaca crenularia)
2,10, 20, 21, 26, 29, 31, 32, 36, 42: Siliceous rock (6139,
6489, 6372, 6914, 7471, 7410, 6459, 7051, 6616, 6581).

Blennothallia crispa (Weber ex F.H. Wigg.) Otalora, P.M.

Jorg. & Wedin
9: On the calcareous wall (6468); 12: Calcareous rock
(7225) and soil (7236); 13, 18, 36: Calcareous rock
(7264, 6968, 6433); 28: Calcareous soil (7585).

Bryoria fuscescens (Gyeln.) Brodo & D. Hawksw.
8: Quercus sp. (6706).

Buellia badia (Fr.) A. Massal.
26, 27, 34, 36: Siliceous rock (7488, 7436, 6406, 6633).

Buellia disciformis (Fr.) Mudd
1: Juglans sp. (7394), Populus sp. (7367) and Quercus
sp. (7284); 2, 20, 26, 32: Quercus sp. (6141, 7530, 7481,
7029); 8: Fagus sp. (6700) and Quercus sp. (6698); 28:
Pinus sp. (7611); 35: Prunus sp. (6287); 40: Populus sp.
(6562).

Buellia erubescens Arnold
21: Phillyrea sp. (6908).

Calogaya pusilla (A. Massal.) Arup, Frodén & Sechting
37: Calcareous rock (7185).

Biological Diversity and Conservation — 9/ 3 (2016) 43

Caloplaca alociza (A. Massal.) Mig.
33, 35, 41: Calcareous rock (7156, 6253, 7107).
Caloplaca aractina (Fr.) Hiayrén
19, 27: Siliceous rock (6877, 7457).
Caloplaca atroflava (Turner) Mong.
31: Siliceous rock (6462).
Caloplaca cerina (Hedw.) Th. Fr.
3, 10: Quercus sp. (6330, 6509); 8: Carpinus sp. (6677);
10: Juglans sp. (6515) and Olea sp. (6498); 11: Juglans
sp. (6534); 14: Phillyrea sp. (6737); 36: Cydonia sp.
(6425) and Populus sp. (6426).
Caloplaca cerina (Hedw.) Th. Fr. var. muscorum (A.
Massal.) Jatta
27: On moss (7451).
Caloplaca chalybaea (Fr.) Miill. Arg.
10, 13, 14, 16: Calcareous rock (6509, 6115, 6753, 6790).
Caloplaca erythrocarpa (Pers.) Zwackh
14, 17, 38: Calcareous rock (6743, 6866, 6391).
Caloplaca ferruginea (Huds.) Th. Fr.
3: Ficus sp. (6324); 7, 21: Quercus sp. (7555, 6904); 17:
Pinus sp. (6766) and Quercus sp. (7675); 20, 28: Pinus
sp. (6385, 7609); 33: Phillyrea sp. (7146) and Pistacia
sp. (7132); 35: Tilia sp. (6271); 42: Salix sp. (6604).
Caloplaca inconnexa (Nyl.) Zahlbr.
16: On Acarospora cervina (6819).
Caloplaca lactea (A. Massal.) Zahlbr.
7, 12, 33, 35: Calcareous rock (7546, 7231, 7168, 6266).

Caloplaca ochracea ( Schaerer) Flagey
39: Calcareous rock (6543).

Caloplaca variabilis (Pers.) Miill. Arg.
27, 35, 37, 39: Calcareous rock (7452, 6265, 7192, 6537).

Candelaria concolor (Dicks.) Stein
13: Pyrus sp. (7244).

Candelariella aurella (Hofm.) Zahlbr.
1,4,7,12, 13, 14, 15, 19, 28, 33, 37, 39: Calcareous rock
(7291, 7648, 7545, 7217, 7668, 6733, 7003, 6880, 7581,
7172, 7209, 6538); 2: Pinus sp. (6150); 16: Calcareous
rock (6786), Crateagus sp. (6802).

Candelariella medians (Nyl) A. L. Sm.
15: Calcareous rock (6971).

Candelariella vitellina (Hoffm.) Miill. Arg.
1, 35: Quercus sp. (7403, 6262); 3: Ficus sp. (6322) and
Quercus sp. (6329); 8: Fagus sp. (6641); 10: Juglans sp.
(6508) and Siliceous rock (6495); 15, 17, 18, 19, 23, 26,
27, 34, 38, 42: Siliceous rock (6992, 6779, 6941, 6873,
7506, 7491, 7454, 6409, 6398, 6566); 22: Siliceous rock
(6925) and Quercus sp. (6917); 32, 33: Pistacia sp.
(7019, 7130) and siliceous rock (7048, 6186); 36:
Phillyrea sp. (6430) and siliceous rock (6624); 41:
Junglans sp. (7083).

(+) Catapyrenium pilosellum Breuss
19: On soil (6879).

Catapyrenium rufescens (Ach.) Breuss
13, 16: On soil (7246, 6799); 14, 15, 33, 37, 39, 42:
Calcareous rock (6750, 6972, 6219, 7198, 6539, 6588).

(+) Catapyrenium squamulosum (Ach.) Breuss
14: On soil (6740).

Catillaria chalybeia (Borrer) A. Massal.
39: Calcareous rock (6544).

Catillaria lenticularis (Ach) Th. Fr.
15, 33: Calcareous rock (6986, 6206); 17: Siliceous rock
(6778).

Catillaria nigroclavata (Nyl.) J. Steiner
10: Juglans sp. (6505); 33: Pistacia sp. (7127).

Cetraria aculeata (Schreb.) Fr.
21: On soil (6927).
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Chrysothrix candelaris (L.) J.R. Laundon
2: Quercus sp. (6140); 31: Platanus sp. (6175).
Circinaria caesiocinerea (Nyl. ex Malbr.) A. Nordin, Savié¢
& Tibell
2, 10, 36: Siliceous rock (6137, 6488, 6630).
Circinaria calcarea (L.) A.Nordin, Savi¢ & Tibell
13, 14, 15, 16, 28, 33, 37, 39, 41: Calcareous rock (7247,
6754, 6980, 6815, 7597, 7153, 7184, 6540, 7106).
Circinaria contorta (Hoffm.) A. Nordin, Savi¢ & Tibell
1, 19, 23, 27: Siliceous rock (7314, 6882, 7507, 7438); 4,
13, 14, 15, 16, 17, 18, 24, 28, 33, 36: Calcareous rock
(7647, 7670, 6749, 6994, 6827, 6864, 6955, 7499, 7588,
7155, 6438).
Cladonia coniocraea (Florke) Sprengel
1, 7: Together with moss on the base of the trunk of
Pinus sp. (7279, 7167); 32: Together with moss on the
base of the trunk of Quercus sp. (7037).
Cladonia convoluta (Lam.) Anders
33: Together with moss on soil (6193).
Cladonia fimbriata (L.) Fr.
2: On Mosses (6128); 4, 33, 37: Calcareous soil (7651,
6187, 7199); 8: Together with moss on the base of the
trunk of Fagus sp. (6714); 20: Siliceous soil (6368); 32:
Pinus sp. (7021).
Cladonia foliacea (Huds.) Willd.
2, 16, 19, 33, 41: Calcareous soil (6152, 6814, 6876,
7122, 7109); 20: Siliceous soil (6375).
Cladonia furcata (Huds.) Schrad.
1: Pinus sp. (7311); 2: On Soil (6159).
Cladonia pyxidata (L.) Hoffm.
1, 16, 33: On moss (7306, 6820, 6211); 8, 10, 13, 20, 21,
31, 32, 34, 37, 38, 41, 42: On Siliceous soil (6184, 6482,
7249, 6363, 6913, 6636, 7042, 6415, 7195, 6399, 7097,
6584); 22: Together with moss on the base of the trunk of
Pinus sp. (6357).
Cladonia rangiformis Hoffm.
4, 17, 18, 20, 21, 32, 33, 38, 41: On soil (7665, 6764,
6962, 7516, 6923, 7062, 7137, 6401, 7084).
Cladonia symphycarpia (Florke) Fr.
32: Calcareous soil (7070).
(+) Clauzadea immersa (Hoffm.) Hafellner & Bellem.
35: Calcareous rock (6264).
Clauzadea metzleri (Korber) Clauz. & Roux ex D.
Hawksw.
14, 17, 35: Calcareous rock (6734, 6861, 6254).
Clauzadea monticola (Ach.) Hafellner & Bellem.
13, 33: Calcareous rock (7270, 7163).
Collema flaccidum (Ach.) Ach.
29, 31: On siliceous rock with moss (7414, 6165); 28, 33:
On calcareous rock with moss (7580, 6622).
Collema subflaccidum Degel.
17, 22: Quercus sp. (6771, 6342); 34: Siliceous rock
(6411); 41: Platanus sp. (7076).
(+) Collema subnigrescens Degel.
34: Siliceous rock (6417).
Collema tenax (Sw.) Ach.
13: Calcareous soil (7248).
Collema undulatum Laurer ex Flot.
39: Calcareous rock (6546).
Dermatocarpon intestiniforme (Korb.) Hasse
31: Siliceous rock (6179).
Dermatocarpon luridum (Dill. ex With.) J.R. Laundon
13, 28: Calcareous soil (7261, 7589); 17, 33, 39:
Calcareous rock (6999, 6860, 7136, 6541).
Dermatocarpon miniatum (L.) W. Mann
31: Siliceous rock (6167); 13, 32, 37: Calcareous rock
(7267, 7053, 7179).

Diploschistes muscorum (Scop.) R.Sant
21, 32: On moss and on thalli of Cladonia sp. (6918,
7022); 38, 41: On moss (6396, 7092).
Diploschistes scruposus (Schreb.) Norman
17: Calcareous rock (6870); 19, 20, 31, 38, 42: Siliceous
rock (6381, 6921, 6168, 6397, 6605).
Diplotomma alboatrum (Hoffm.) Flot.
11, 33: Juglans sp. (6525, 6208) and Populus sp. (6523,
6244); 30, 36: Populus sp. (7118, 6427); 42: Calcareous
rock (6568).
Diplotomma chlorophaesum (Hepp ex Leight.) Szatala
1, 10, 35: Siliceous rock (7296, 6483, 6257).
Diplotomma epipolium (Ach.) Arnold
12, 13, 14, 15, 16, 19, 23, 33, 37, 41: Calcareous rock
(7224, 7258, 6742, 6985, 6833, 6872, 7502, 7123, 7203,
7088).
Dirina massiliensis (Durieu & Mont.) f. sorediata (Miill.
Arg.) Tehler
33: Calcareous rock (6224).
Enchylium polycarpon (Hoffm.) Otalora, P.M. Jeorg. &
Wedin
14, 37: Calcareous rock (6751, 7188).
Endocarpon pusillum Hedw
32: On moss (7039).
Eopyrenula leucoplaca (Wallr.) R.C. Haris
1, 8, 17: Quercus sp. (7361, 6638, 6775); 41: Platanus
sp. (7075).
Evernia prunastri (L.) Ach.
1: Corylus sp. (7355), Phillyrea sp. (7307), Pistacia sp.
(7327), Prunus sp. (7364) and Quercus sp. (7309); 2:
Crateagus sp. (6138), Pinus sp. (6146) and Quercus sp.
(6163); 6, 29: Fagus sp. (6452, 7642); 7, 12, 18, 22, 26:
Quercus sp. (7548, 72156, 6953, 6347, 7476), 8:
Crateagus sp. (6688), Fagus sp. (6707), Pinus sp. (6670)
and Quercus sp. (6703); 16: Crateagus sp. (6838); 17:
Pinus sp. (6769) and Quercus sp. (6772); 20: Juniperus
sp. (7520), Phillyrea sp. (7537) and Pinus sp. (7532); 21:
Crateagus sp. (6892) and Quercus sp. (6934); 27: Acer
sp. (7427); 32: Pistacia sp. (7007) and Quercus sp.
(7018); 33: Phillyrea sp. (7143), Pistacia sp. (7124) and
Quercus sp. (7148); 35: Morus sp. (6278), Populus sp.
(6283) and Tilia sp. (6315); 36: Erica sp. (6619) and
Phillyrea sp. (6432); 40: Populus sp. (6559), 42: Quercus
sp. (6602) and Salix sp. (6564).
Flavoparmelia caperata (L.) Hale
8, 18, 32: Quercus sp. (6695, 6965, 7017); 27: Pyrus sp.
(7421).
Flavoplaca citrina (Hoffm.) Arup, Frodén & Sechting (as
Caloplaca citrina)
9: On the calcareous wall (6474); 33: Calcareous rock
(6232).
(+) Flavoplaca oasis (A. Massal.) Arup, Frodén &
Sechting (as Caloplaca o0asis)
10: On Bagliettoa parmigera (6504).
Flavoplaca polycarpa (A. Massal.) Arup, Frodén &
Sechting
12, 16: On Verrucaria calciseda on calcareous rock
(7221, 6997).
(+) Fuscidea cyathoides (Ach.) V. Wirth & Vézda
6: Fagus sp. (6446); 29: Carpinus sp. (7632).
(+) Gyalecta jenensis (Batsch) Zahlbr.
33: Calcareous rock (6215).
Gyalolechia flavorubescens (Huds.) Sechting, Frodén &
Arup
11: Populus sp. (6529); 21: Quercus sp. (6888).
Gyalolechia flavovirescens (Wulfen) Sechting, Frodén &
Arup
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13: Calcareous rock (7260).

Hypogymnia farinacea Zopf
2: Pinus sp. (6124); 8, 20: Quercus sp. (66856, 7521).

Hypogymnia physodes (L.) Nyl.
1: Pinus sp. (7305), Pyrus sp. (7346) and Quercus sp.
(7388); 2: Crateagus sp. (6151); 6, 29: Fagus sp. (6448,
7633); 8: Pinus sp. (6713) and Quercus sp. (6717); 17,
37: Pinus sp. (6783, 7181); 20: Juniperus sp. (7519);
Pinus sp. (6383) and Quercus sp. (6373); 21: Juniperus
sp. (6939) and Quercus sp. (6916); 26: Quercus sp.
(7477); 35: Prunus sp. (6310).

Hypogymnia tubulosa (Schaer.) Hav.
1, 17: Pinus sp. (7288, 6762) and Quercus sp. (7300,
6768); 2: Crateagus sp. (6123); 8: Fagus sp. (6712) and
Quercus sp. (6685); 20: Juniperus sp. (7524) and Pinus
sp. (7525); 21: Juniperus sp. (6940); 26: Pyrus sp.
(7472); 28: Fagus sp. (7605); 33: Phillyrea sp. (7139);
37: Pinus sp. (7177); 42: Quercus sp. (6595).

Lasallia pustulata (L.) Merat
34: Siliceous rock (6416).

Lathagrium cristatum (L.) Otalora, P.M. Jerg. & Wedin

(as Collema cristatum)
8, 14, 15, 17, 19, 31, 33, 37, 41: Calcareous rock (66356,
6728, 6982, 6868, 6885, 6170, 7173, 7182, 7098); 16:
Calcareous rock (6817) and soil (6793); 21, 34: Siliceous
rock (6910, 6405); 32: On siliceous rock with moss
(7041).

Lecania cyrtella (Ach.) Th. Fr.
40: Juglans sp. (6554).

Lecania cyrtellina (Nyl.) Sandst.
20: Pinus sp. (7513); 35: Ficus sp. (6288).

Lecania erysibe (Ach) Mudd
12, 14, 15: Calcareous rock (7227, 6745, 6988).

Lecania fuscella (Schaer.) A. Massal.
1, 33: Juglans sp. (7335, 6217); 11: Populus sp. (6530);
30: Populus sp. (7114), Prunus sp. (7120); 42: Salix sp.
(6586).

(+) Lecanora albellula (Nyl.) Th. Fr. var. albellula
2: Pinus sp. (6155).

(+) Lecanora allophana (Ach.) Nyl.
29: Carpinus sp. (7631).

Lecanora argentata (Ach.) Rohl.
1, 2: Quercus sp. (7304, 6143); 3: Ficus sp. (6323); 6, 28:
Fagus sp. (6455, 7599); 8, 25: Carpinus sp. (6680, 7565);
10: Olea sp. (6500); 22: Pinus sp. (6358); 33: Pistacia
sp. (7161), Populus sp. (6214) and Prunus sp. (6210); 35:
Tilia sp. (6285).

Lecanora campestris (Schaer.) Hue
2, 18, 20, 32, 38, 42: Siliceous rock (6125, 6969, 6362,
7046, 6402, 6598); 12: Calcareous rock (7243).

Lecanora carpinea (L.) Vain.
1, 2, 18, 21: Quercus sp. (7398, 6142, 6959, 6903); 13:
Crateagus sp. (7271); 22: Pinus sp. (6352); 35: Olea sp.
(6295).

Lecanora chlarotera Nyl.
1: Corylus sp. (7400), Populus sp. (7352) and Quercus
sp. (7303); 3, 8, 9, 17, 18, 21, 32: Quercus sp. (6332,
6697, 6719, 6761, 6960, 6902, 7028); 6: Carpinus sp.
(6440); 11, 30: Populus sp. (6526, 7111); 22: Pinus sp.
(6359); 27: Pyrus sp. (7432); 28: Fagus sp. (7613); 33:
Juglans sp. (6209) and Populus sp. (6218); 35: Morus sp.
(6304), Quercus sp. (6261) and Tilia sp. (6274); 41:
Morus sp. (7077) and Prunus sp. (7072).

Lecanora crenulata Hook.
13: Calcareous rock (7255).

Lecanora dispersa (Pers.) Rohl.
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1,7, 8,12, 13, 16, 31, 37: Calcareous rock (7292, 7547,
6644, 7228, 7669, 6816, 6463, 7205); 10, 32: Siliceous
rock (6492, 7066).
Lecanora frustulosa (Dicks.) Ach.
27: Siliceous rock (7463).
Lecanora hagenii (Ach.) Ach.
3: Quercus sp. (6333); 10: Juniperus sp. (6519); 11:
Populus sp. (6519); 12: Quercus sp. (7233) and Pistacia
sp. (7239).
(+) Lecanora persimilis (Th. Fr.) Arnold
29: Fagus sp. (7625).
Lecanora pruinosa Chaub.
1, 33: Calcareous rock (7318, 6228).
Lecanora pulicaris (Pers.) Ach.
1, 24: Quercus sp. (7384, 7494); 28, 29: Fagus sp. (7575,
7627).
Lecanora rupicola (L.) Zahlbr. subsp. subplanata (Nyl.)
Leuckert & Poelt
27, 36: Siliceous rock (7460, 6626).

Lecanora sambuci (Pers.) Nyl.
11: Populus sp. (6531); 29: Fagus sp. (7624).

Lecanora subcarpinea Szatala
1: Quercus sp. (7286), Populus sp. (7353) and Pyrus sp.
(7351); 2, 16: Crateagus sp. (6161, 6836); 3: Ficus sp.
(6316) and Quercus sp. (6331); 4: Juglans sp. (7660); 5:
Acer sp. (6848); 6, 28: Fagus sp. (6450, 7579); 7, 20, 26,
32: Quercus sp. (75456, 7533, 7479, 7010); 8: Carpinus
sp. (6684), Fagus sp. (6650) and Quercus sp.(6701); 9:
Fagus sp. (6470) and Quercus sp. (6475); 10: Olea sp.
(6499) and Juglans sp. (6514); 11: Populus sp. (6527);
27: Pyrus sp. (7430); 33: Pistacia sp. (7165); 35: Ficus
sp. (6309), Morus sp. (6292), Prunus sp. (6307) and Tilia
sp. (6275); 36: Cydonia sp. (6422); 41: Morus sp. (7081)
and Prunus sp. (7073); 42: Quercus sp. (6601) and Salix
sp. (6599).

Lecanora sulphurea (Hoffm.) Ach.
21, 27, 34: Siliceous rock (6930, 7459, 6410).

Lecanora filamentosa (Stirt.) Elix & Palice
1, 5, 42: Quercus sp. (7396, 6846, 6590).

Lecidea fuscoatra (L.) Ach.
1,2, 21, 26, 27, 28, 31, 36, 38, 42: Siliceous rock (7281,
6126, 6936, 7475, 7455, 7587, 6182, 6617, 6389, 6608).

Lecidella carpathica Korb.
1, 2, 4, 19, 31, 32, 33, 42: Siliceous rock (7298, 6134,
7650, 6871, 6183, 7057, 6203, 6580).

Lecidella elaecochroma (Ach.) M. Choisy
1: Quercus sp. (7312), Corylus sp. (7339), Juglans sp.
(7368), Pistacia sp. (7380), Populus sp. (7354) and Pyrus
sp. (7350); 2, 13, 21: Crateagus sp. (6160, 7254, 6906);
3: Ficus sp. (6319); 4: Juglans sp. (7664); 5, 8: Carpinus
sp. (6852, 6678) and Quercus sp. (6847, 6660); 6:
Carpinus sp. (6441) and Fagus sp. (6445); 7, 17, 18, 22,
23: Quercus sp. (7554, 6770, 6945, 6351, 7509); 9:
Fagus sp. (6473) and Quercus sp. (6466); 10: Olea sp.
(6510); 12, 32: Pistacia sp. (7237, 7031) and Quercus sp.
(7232, 7005); 20: Juniperus sp. (7511), Pinus sp. (6387)
and Quercus sp. (6370); 25: Carpinus sp. (7570); 27:
Pyrus sp. (7431); 2, 8, 29: Fagus sp. (7576, 7639) 30, 40:
Populus sp. (7116, 6558); 33: Juglans sp. (6216),
Phillyrea sp. (7144), Pistacia sp. (7131) and Prunus sp.
(6240); 35: Morus sp. (6305), Olea sp. (6296), Prunus sp.
(6306), Quercus sp. (6263) and Tilia sp. (6272); 36:
Phillyrea sp. (6429) and Quercus sp. (6437); 41: Morus
sp. (7080) and Prunus sp. (7074); 42: Salix sp. (6574).

Lecidella stigmatea (Ach.) Hertel & Leuckert
16, 15, 28: Calcareous rock (6829, 6865, 7591).
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(+) Lempholemma polyanthes (Bernh.) Malme
39: Calcareous rock (6550).

(+) Lepraria eburnea J.R. Laundon
1, 18, 26: Quercus sp.(7362, 6957, 7485); 31: Platanus
sp. (6169); 21: Phillyrea sp. (6907); 25: Siliceous rock
(7568); 29: Fagus sp. (7640).

(+) Lepraria flavescens Clauzade & Cl. Roux
33: Calcareous rock (6230).

Lepraria incana (L.) Ach.
1, 28: Pinus sp. (7308, 7604); 18: Quercus sp. (6950);
25: Carpinus sp. (7567); 34: Siliceous rock (6404).

Lepraria lobificans Nyl.
1: Pyrus sp. (7405) and Quercus sp. (7301); 31: On moss
(6181) and Salix sp. (6464); 5, 7: Quercus sp. (6853,
7552); 8: Fagus sp. (6711) and Quercus sp. (6710); 10,
27, 33, 41: On moss (6491, 7433, 6237, 7099); 26, 29,
36: Siliceous rock (7470, 7416, 6613); 28: Fagus sp.
(7573); 32: Quercus sp. (7027) and Siliceous rock
(7040).

Lepraria vouauxii (Hue) R.C. Harris
20: Juniperus sp. (7518), Quercus sp. (7527).

(+) Leprocaulon microscopicum (Vill.) Gams
10, 32, 34: On soil (6487, 7052, 6413); 42: On soil on
siliceous rock (6606).

(+) Leproplaca cirrochroa (Ach.) Arup, Frodén &

Sechting
33: Calcareous rock (6225).

Leproplaca xantholyta (Nyl.) Nyl.
33, 39: Calcareous rock (6239, 6549).

Leptorhaphis atomaria (Ach.) Szat.
11: Populus sp. (6524).

Lobaria pulmonaria (L.) Hoffm.
29: Fagus sp. (7619).

Lobothallia farinosa (Florke) A. Nordin, Savi¢ & Tibell
17: Calcareous rock (6869).

Melanelia stygia (L.) Essl.
20: Siliceous rock (6364).

Melanelia subargentifera (Nyl.) Essl.

1: Corylus sp. (7337), Juglans sp. (7356), Pistacia sp.
(7348) and Quercus sp. (7287); 6: Acer sp. (6444) and
Carpinus sp. (6443); 8: Fagus sp. (6696); 17, 18, 20, 21,
28: Quercus sp. (7673, 6964, 6366, 6889, 7578); 25:
Carpinus sp. (7569); 26: Pyrus sp. (7484); 32: Pistacia
sp. (7024); 35: Olea sp. (9293), Prunus sp. (6311) and

Tilia sp. (6297).

Melanelia subaurifera (Nyl.) Essl.
1: Prunus sp. (7322) and Pyrus sp. (7349); 2: Crateagus
sp. (6145), Pinus sp. (6157) and Quercus sp. (6164); 7, 9,
42: Quercus sp. (7558, 6472, 6587); 16: Crateagus sp.
(6759); 28: Pinus sp. (7603); 29: Fagus sp. (7618); 31:
Platanus sp. (6178); 33: Morus sp. (6221), Phillyrea sp.
(7160) and Quercus sp. (7169); 35: Juglans sp. (6301)
and Punica sp. (6290); 36: Phillyrea sp. (6434); 40:
Populus sp. (6560).

Melanelixia glabratula (Lamy) Sandler & Arup
36: Siliceous rock (6620).

Melanohalea elegantula (Zahlbr.) O. Blanco et al.
5, 20: Quercus sp. (6849, 6781); 8: Carpinus sp. (6686)
and Quercus sp. (6662); 42: Salix sp. (6583).

Melanohalea exasperata (De Not.) O. Blanco et al.
4: Juglans sp. (7662); 20, 37: Pinus sp. (7517, 7211); 24:
Quercus sp. (7496); 29: Fagus sp. (7641).

Melanohalea exasperatula (Nyl.) O. Blanco et al.
20: Pinus sp. (7517); 22: Juglans sp. (6355).
(+) Micarea prasina Fr.

2, 8: Pinus sp. (6148, 6667).
Ochrolechia pallescens (L.) A. Massal

27: Acer sp. (7441).

Ochrolechia parella (L.) A. Massal.
2, 38, 42: Siliceous rock (6156, 6388, 6591).

Ochrolechia turneri (Sm.) Hasselrot
1: Quercus sp.(7331).

Parmelia glabra (Schaer.) Nyl.
26: Quercus sp. (7466).

Parmelia saxatilis (L.) Ach.
1: Quercus sp. (7302); 29: Fagus sp. (7643)

Parmelia sulcata Taylor
1: Corylus sp. (7363), Pistacia sp. (7347), Prunus sp.
(7321) and Quercus sp. (7278); 2, 21: Crateagus sp.
(6147, 6905) and Quercus sp. (6162, 6935); 4: Juglans
sp. (7658); 5, 7, 9, 18, 22, 28: Quercus sp. (6843, 7540,
6721, 6948, 6339, 7577); 6, 29: Fagus sp. (6456, 7630);
8: Carpinus sp. (6671), Fagus sp. (6716) and Quercus
sp.(6648); 17: Pinus sp. (6763) and Quercus sp. (6784);
20: Phillyrea sp. (7536); 25: Carpinus sp. (7572); 26:
Pyrus sp. (7483) 27: Acer sp. (7420) and Pyrus sp.
(7447); 32: Pistacia sp. (7006) and Quercus sp. (7004);
35: Prunus sp. (6312) and Punica sp. (6298); 42:
Quercus sp. (6578) and Salix sp. (6576).

Parmelina pastillifera (Harm.) Hale.
8: Quercus sp. (6654).

Parmelina quercina (Willd.) Hale
1,3,5,7, 8, 26, 32, 42: Quercus sp. (7316, 6328, 6850,
7557, 6694, 7480, 7033, 6611); 10: Juglans sp. (6507);
33: Pistacia sp. (7138); 35: Cerasus sp. (6280), Morus
sp. (6314) and Tilia sp. (6284).

Parmelina tiliacea (Hoffm.) Hale
1, 17, 21, 22, 24, 32: Quercus sp. (7342, 6760, 68956,
6354, 7497, 7016); 13, 26, 27: Siliceous rock (6117,
7482, 7435); 36: Pinus sp. (6629); 42: Quercus sp.
(6573) and siliceous rock (6571).

Parmeliopsis ambigua (Wulfen) Nyl.
36: Cydonia sp. (6421).

Parmularia demissa (Flot.) Croz.
23: Siliceous rock (7505).

Peltigera collina (Ach.) Schrad.
13: On wood of Quercus sp. (7262).

Peltigera horizontalis (Huds.) Baumg.
1, 7: Quercus sp. (7310, 7404).

Peltigera membranacea (Ach.) Nyl.
28: On moss (10013).

Peltigera praetextata (Florke ex Sommerf.) Zopf.
2, 8, 13, 19, 31, 33, 42: Together with moss on soil
(6131, 6640, 7268, 6379, 6169, 6229, 6565); 25:
Together with moss on the base of the trunk of Carpinus
sp. (7566); 36: On siliceous rock with moss (6615).

Peltigera rufescens (Weiss) Humb.
41: On soil (7093).

Pertusaria albescens (Huds.) M. Choisy & Werner
1, 18, 22, 31: Quercus sp. (7360, 6967, 6353, 6174); 6,
29: Fagus sp. (6454, 7638); 8: Carpinus sp. (6679),
Fagus sp. (6708) and Quercus sp. (6637); 21: Phillyrea
sp. (6924); 26, 42: Siliceous rock (7474, 6589); 27: Acer
sp. (7448) and Pyrus sp. (7437); 32: Quercus sp. (7034)
and siliceous rock (7050); 33: Phillyrea sp. (7135) and
Pistacia sp. (7166).

Pertusaria amara (Ach.) Nyl.
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6: Fagus sp. (6451); 18, 32: Quercus sp. (6951, 7009);
21: Phillyrea sp. (6937); 27: Acer sp. (7419); 29:
Carpinus sp. (7620).

Pertusaria coccodes (Ach.) Nyl.
8: Fagus sp. (6692); 29: Carpinus sp. (7621).

Pertusaria coronata (Ach.) Th. Fr.
1: Quercus sp. (7402).

Pertusaria flavida (DC.) J.R. Laundon
1: Quercus sp. (7280, 7401); 5: Carpinus sp. (6856); 8:
Carpinus sp. (6674) and Quercus sp. (6675); 27: Acer sp.
(7442); 28, 29: Fagus sp. (7590, 7628).

Pertusaria leucosora Nyl.
21, 36, 38: Siliceous rock (6919, 6614, 6394).

Pertusaria pertusa (L.) Tuck.
1, 17, 32: Quercus sp. (7345, 6780, 7020); 6, 28: Fagus
sp. (64456, 7592); 8: Fagus sp. (6702) and Quercus sp.
(6693); 27: Siliceous rock (7422); 29: Carpinus sp.
(7629), Fagus sp. (7644) and Siliceous rock (7408).

(+) Pertusaria pustulata (Ach.) Duby
8: Quercus sp. (6665).

Phaeophyscia nigricans (Florke) Moberg
10: Siliceous rock (6479).

Phaeophyscia orbicularis (Neck.) Moberg
3: Ficus sp. (6321); 9: Quercus sp. (6477); 11, 41:
Juglans sp. (6522, 7082); 15: Calcareous rock (6987);
30: Populus sp. (7117).

Phlyctis agelaea (Ach.) Flot.,
1: Quercus sp. (7276).

Phlyctis argena (Ach.) Flot.
6, 25: Carpinus sp. (64356, 7571); 8: Quercus sp. (6655);
29: Fagus sp. (7637).

Physcia adscendens (Fr.) H. Olivier
1. Corylus sp. (7357), Pistacia sp. (7366), Prunus sp.
(7371) and Quercus sp. (7375); 2, 37: Calcareous rock
(6158, 7176); 4: Calcareous rock (7654) and Juglans sp.
(7656); 10: Juglans sp. (6502); 5: Acer sp. (6851); 6:
Carpinus sp. (6442); 7, 17, 20: Quercus sp. (7556, 7674,
6365); 9: Fagus sp. (6469); 11: Populus sp. (6532) and
Juglans sp. (6521); 12, 22: Pistacia sp. (7241, 6350) and
Quercus sp. (7222, 6348); 13: Calcareous rock (6107)
and Crateagus sp. (7253); 14: Phillyrea sp. (6738); 16:
Crateagus sp. (6841) and moss (6822); 21: Crateagus sp.
(6894) and Quercus sp. (6901); 26: Siliceous rock
(7468); 31: Platanus sp. (6171); 33: Morus sp. (6238),
Phillyrea sp. (7134), Pistacia sp. (7140) and siliceous
rock (6241); 35: Cerasus sp. (6303), Juglans sp. (6270),
Olea sp. (6294), Punica sp. (6286) and Quercus sp.
(6299); 36: Phillyrea sp. (6436) and Populus sp. (6418);
40: Populus sp. (6556); 41: Calcareous rock (7091),
Morus sp. (7078), Phillyrea sp. (7090), Pistacia sp.
(7087) and Rosa sp. (7096); 42: Salix sp. (6609).

Physcia aipolia (Ehrh. ex Humb.) Fiirnr.
1: Juglans sp. (7334) and Quercus sp. (7336); 4, 10:
Juglans sp. (7659, 6497); 7, 17, 22, 24, 32: Quercus sp.
(7559, 6774, 6346, 7495, 7032); 16: Crateagus sp.
(6839); 33: Morus sp. (6226) and Quercus sp. (7142); 35:
Morus sp. (6291); 36: Cydonia sp. (6419) and Populus
sp. (6420).

Physcia caesia (Hoffm.) Hampe ex Fiirnr.
10, 26, 27, 36: Siliceous rock (6480, 7469, 7439, 6632).

(+) Physcia clementei (Turner) Lynge
21: Siliceous rock (6915).

(+) Physcia dimidiata (Arnold) Nyl.
13: On Calcareous rock moss (6109).

Physcia dubia (Hoffm.) Lettau
27: Siliceous rock (7440).

Physcia leptalea (Ach.) DC.
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1: Juglans sp. (7378), Pistacia sp. (7365) and Prunus sp.
(7338); 3: Ficus sp. (6317) and Quercus sp. (6334); 7,
18: Quercus sp. (7564, 6943); 12: Calcareous rock
(7223); 13: Crateagus sp. (7251); 21: Crateagus sp.
(6895) and Quercus sp. (6890); 33: Pistacia sp.(7125);
35: Punica sp. (6279).
Physcia stellaris (L.) Nyl.
1, 18, 21, 35: Quercus sp. (7329, 6944, 6897, 6249); 11:
Populus sp. (6528); 12: Pistacia sp. (7242); 14: Punica
sp. (6747); 37: Crateagus sp. (7190).
Physcia tenella (Scop.) DC.
22: Quercus sp. (6338).
Physconia distorta (With.) J.R. Laundon
1, 7, 35: Quercus sp. (7386, 7562, 6250).
Physconia enteroxantha (Nyl.) Poelt
1, 8,9, 17, 21, 22, 26: Quercus sp. (7381, 6672, 6723,
6776, 6896, 6345, 7465); 10: Siliceous rock (6485); 16,
31, 32, 42: On moss (6824, 6180, 7038, 6570).
Physconia grisea (Lam.) Poelt
42: Quercus sp. (6575).
Physconia perisidiosa (Erichsen) Moberg
22, 32: Quercus sp. (6337, 7014); 27: On moss
(7425) 41: Platanus sp. (7071).
Placocarpus schaereri (Fr.) Breuss
13, 33, 37: Calcareous rock (7272, 7157, 7194).
Placynthium nigrum (Huds.) Gray
1, 12, 14, 16, 17, 18, 37, 41: Calcareous rock (7330,
7216, 6724, 6835, 6867, 6961, 7197, 7100).
Platismatia glauca (L.) W.L. Culb. & C.F. Culb.
2: Quercus sp. (6130); 6, 28: Fagus sp. (6447, 7634).
Pleurosticta acetabulum (Neck.) Elix & Lumbsch

1,2,7,8, 17, 24, 32, 36: Quercus sp. (7313, 6144, 7563,
6663, 6722, 6758, 7501, 7030, 6428); 16: Crateagus sp.
(6840); 22: Pinus sp. (6335) and Quercus sp. (6343);
27: Pyrus sp. (7445); 35: Morus sp. (6277) and Quercus

sp. (6251); 37: Pinus sp. (7196).

Porpidia crustulata (Ach.) Hertel & Knoph
1, 20: Siliceous rock (7277, 7672).

Porpidia macrocarpa (DC.) Hertel & A.J. Schwab
4, 6, 29, 31, 33, 42: Siliceous rock (7655, 6453, 7414,
6177, 6201, 6600).

(*) Porpidia ochrolemma (Vain.) Brodo & R. Sant.
This sorediate crustose lichen is characterized by having
a smooth, + continuous or rimose, creamy yellow to
orange yellow gray, areolate thallus containing stictic
acid (K + yellow, Pd + orange) and numerous round to
irregular, tuberculate, grey-white soralia. P. ochrolemma
is chemically similar to P. soredizodes, but P.
soredizodes is distinguished by its much thinner, grey
thallus with farinose to granular, often blue-grey or
cream-coloured soredia. P. ochrolemma is known only
from the British Isles, continental Europe and North
America (Jablonska et al., 2011). This species grows on
siliceous rock.
3: Siliceous rock (6176).

(+) Protoblastenia calva (Dicks.) Zahlbr.
8, 17, 33: Calcareous rock (6646, 6858, 6191).

Protoparmeliopsis muralis (Schreb.) M. Choisy
1: Calcareous rock (7285), Corylus sp. (7372), Pistacia
sp. (7326), Prunus sp. (7323) and Quercus sp. (7320); 2,
10, 18, 21, 26, 29, 32, 36, 38, 42: Siliceous rock (6129,
6493, 6958, 6931, 7482, 7409, 7068, 6625, 6395, 6582);
4,7, 13, 14, 19, 23, 71, 37, 39: Calcareous rocks (7652,
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7544, 7257, 6744, 7000, 6884, 7503, 7175, 6553); 12, 16,
28, 33: Calcareous (7225, 6797, 7596, 7129) and
siliceous rocks (7215, 6834, 7601, 6204); 20: Pinus sp.
(7528), siliceous rock (6371).

Pseudevernia furfuracea (L.) Zopf var. ceratea (Ach.) D.

Hawksw.
8: Pinus sp. (6691).

Pseudevernia furfuracea (L.) Zopf var. furfuracea
1, 22, 28, 37: Pinus sp. (7299, 6341, 7606, 7180); 7, 21,
42: Quercus sp. (7561, 6933, 6592); 8, 17: Pinus sp.
(6709, 6773) and Quercus sp. (6669, 6759); 20:
Juniperus sp. (7534) and Pinus sp. (6376 ); 26, 27: Pyrus
sp. (7473, 7434); 33: Phillyrea sp. (7133); 36: Erica sp.
(6622) and Pinus sp. (6628).

Psora decipiens (Hedw.) Hoffm.
19: Calcareous soil (6886).

(+) Ramalina canariensis J. Steiner
18: Quercus sp. (6956).

Ramalina capitata (Ach.) Nyl.
34: Siliceous rock (6407).

Ramalina farinacea (L.) Ach.
1: Pistacia sp. (7399), Pyrus sp. (7328), Prunus sp.
(7397) and Quercus sp.(7385); 8, 18, 36: Quercus sp.
(6676, 6949, 6435); 20: Phillyrea sp. (7529) and Pinus
sp. (7522); 21: Phillyrea sp. (6912); 27: Acer sp. (7428);
29: Fagus sp. (7617).

Ramalina fastigiata (Pers.) Ach.
1: Pistacia sp. (7393), Pyrus sp. (7269) and Quercus sp.
(7376); 6: Fagus sp. (6457); 32, 42: Quercus sp. (7025,
6569).

Ramalina fraxinea (L.) Ach.
1: Pyrus sp. (7359) and Quercus sp. (7382); 8, 18, 22, 32:
Quercus sp. (6682, 6963, 6336, 7015); 27: Acer sp.
(7450); 35: Morus sp. (6276).

Rhizocarpon distinctum Th. Fr.
13, 20, 27, 32, 36, 42: Siliceous rock (6110, 6380, 7462,
7064, 6621, 6567).

Rhizocarpon geminatum Korb.
11: Siliceous rock (6486).

Rhizocarpon geographicum (L.) DC.
1, 10, 16, 19, 20, 21, 26, 27, 31, 32, 33, 34, 36, 38, 42:
Siliceous rock (7282, 6494, 6821, 6887, 6382, 6938,
7490, 7444, 6458, 7043, 7151, 6408, 6627, 6400, 6585).

Rhizocarpon lecanorinum Anders
2, 13: Siliceous rock (6135, 6112).

Rhizocarpon petraeum (Wulfen) A. Massal.
31: Siliceous rock (6185).

Rhizocarpon reductum Th. Fr.
31: Siliceous rock (6172).

Rhizocarpon viridiatrum (Wulfen) Korb.
2: Siliceous rock (6136).

Rinodina bischoffii (Hepp) A. Massal.
1, 12, 14, 15, 28, 33, 41: Calcareous rock (7290, 7226,
6731, 7666, 7598, 7150, 7108).

(+) Rinodina confragosa (Ach) Korb.
23, 29: Siliceous rock (7508, 7413).

Rinodina exigua (Ach.) Gray
2,7, 13, 16, 37: Crateagus sp. (6127, 7541, 7269, 6803,
7187); 3, 5, 21, 42: Quercus sp. (6326, 6844, 6900,
6596); 4: Juglans sp. (7657); 8, 28: Fagus sp. (66456,
7586); 17, 22: Pinus sp. (6767, 6356); 20: Pinus sp.
(6386) and Quercus sp. (7531); 33: Morus sp. (6227),
Pistacia sp. (7141) and Quercus sp. (7147); 35: Cerasus
sp. (6302), Punica sp. (6281) and Tilia sp. (6273); 40:
Populus sp. (6561).

Rinodina gennarii Bagl.
16: Calcareous rock (6800).

Rinodina immersa (Korb.) J. Steiner
15, 33, 35, 37, 39: Calcareous rock (6989, 6196, 6267,
7204, 6548).
Rinodina lecanorina (A. Massal.) A. Massal.
33, 37: Calcareous rock (7158, 7202).
Rinodina pyrina (Ach.) Arnold
1: Juglans sp. (7406) and Quercus sp. (7343); 10, 11:
Juglans sp. (6496, 6533); 32: Quercus sp. (7012); 41:
Rosa sp. (7101); 42: Salix sp. (6572).
Rinodinella controversa (A. Massal.) H. Mayrhofer &
Poelt
15, 37: Calcareous rock (7001, 7201).
(+) Rinodinella dubyanoides (Hepp) H. Mayrhofer & Poelt
15, 16: Calcareous rock (6974, 6806).
Rufoplaca arenaria (Pers.) Arup, Sechting & Friodén
21, 33, 34: Siliceous rock (6928, 6192, 6412).
Sarcogyne regularis Korb.
14, 18, 28: Calcareous rock (6739, 6952, 7582).
Scoliciosporum umbrinum (Ach.) Arnold

1: Populus sp. (7325) and Quercus sp. (7377); 3:
Juglans sp. (7663); 5: Acer sp. (6854); 7, 32: Quercus

sp. (7553, 7036); 26: Siliceous rock (7489).
Scytinium gelatinosum (With.) Otilora, P.M. Jorg. &
Wedin

41: On moss (7094).
Scytinium lichenoides (L.) Otalora, P.M. Jorg. & Wedi

28, 33, 37: On moss (7593, 6246, 7206).
(+) Solenopsora candicans (Dicks.) J. Steiner

15, 33: Calcareous rock (6990, 6236).
Sphinctrina turbinata (Pers.) De Not.

29: On Pertusaria pertusa on Fagus sp. (7636).
Squamarina cartilaginea (With.) P. James var.
cartilaginea

1, 13, 14, 15, 16, 17, 33, 37, 38, 41: Calcareous rock

(7297, 6114, 6725, 6981, 6813, 6862, 7174, 7193, 6392,

7103).

(+) Strangospora pinicola (A. Massal.) Korb.
20: Pinus sp. (7515).
Tephromela atra (Huds.) Hafellner
1, 2, 4, 20, 21, 26, 29: Siliceous rock (7283, 6153, 7649,
6378, 6932, 7487, 7418).
(+) Thelenella modesta (Nyl.) Nyl.
33: Populus sp. (6248).
(+) Thelidium papulare (Fr.) Arnold
31: Siliceous rock (6465).
(+) Toensbergia leucococca (R. Sant.) Bendiksby &
Timdal
37: Pinus sp. (7212).
Toninia candida (Weber) Th. Fr.
13, 37, 39: Calcareous soil (7245, 7207, 6535); 33:
Calcareous rock (6245).
Toninia sedifolia (Scop.) Timdal

12, 14, 15, 17, 32, 33, 37, 39: Calcareous soil (7218,

6748, 6984, 6863, 7055, 7126, 7210, 6552); 13, 16: On

calcareous soil with moss (7256, 6825).

(+) Trapelia placodioides Coppins & P. James

29: Siliceous rock (7415).
Trimmatothelopsis smaragdula (Wahlenb.) Cl. Roux &
Nav.-Ros.

7: Calcareous rock (7542); 32, 35, 36: Siliceous rock
(7067, 6252, 6623).
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Umbilicaria grisea Ach.

34: Siliceous rock (6414).

Umbilicaria hirsuta (Sw. ex Westr.) Ach.
27: Siliceous rock (7423).

Usnea fulvoreagens (Riséinen) Risiinen
8: Quercus sp. (6651).

Usnea glabrescens (Nyl. ex Vain.) Vain.

1: Corylus sp. (7370); 8: Quercus sp. (6683); 28: Pinus
sp. (7615).
Usnea hirta (L.) Weber ex F.H. Wigg.
17, 20: Pinus sp. (6756, 7535).
Usnea rigida (Ach.) Rohl.
8: Quercus sp. (6661); 28: Fagus sp. (7610).
Usnea subfloridana Stirt.
29: Fagus sp. (7635).

Varicellaria hemisphaerica (Florke) I. Schmitt & Lumbsch
18: Together with moss on the base of the trunk of
Quercus sp. (6970).

Variospora aurantia (Pers.) Arup, Frodén & Sechting
13, 14, 33: Calcareous rock (7266, 6741, 7128).

Variospora dolomiticola (Hue) Arup, Sechting & Frodén
13, 14, 16, 33: Calcareous rock (7263, 6978, 6801, 6235).

Variospora flavescens (Huds.) Arup, Frodén & Sechting
8, 15, 16, 17, 33, 37, 39: Calcareous rock (6635, 7002,
6832, 6857, 6234, 7186, 6536).

Verrucaria calciseda DC.

12, 14, 15, 16, 27: Calcareous rock (7220, 6726, 6998,
6798, 7453).

Verrucaria macrostoma Dufour ex DC.

7, 10, 15: Calcareous rock (7543, 6511, 6993).

Verrucaria marmorea (Scop.) Arnold
15, 16, 33: Calcareous rock (6975, 6831, 7121).

Verrucaria muralis Ach.

1, 33: Calcareous rock (7317, 6213).

Verrucaria nigrescens Pers.

7, 8, 13, 16, 28, 32, 33, 39, 41: Calcareous rock (7551,
6645, 7275, 6826, 7583, 7045, 7159, 6542, 7105); 18, 19:
Siliceous rock (6942, 6874).

4. Conclusions and discussion
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Xalocoa ocellata (Fr.) E. Kraichak, R. Liicking &

Lumbsch
16, 17, 38, 41: Calcareous rock (6810, 6859, 6390, 7104).

Xanthoparmelia conspersa (Ehrh. ex Ach.) Hale
27, 33, 36: Siliceous rock (7456, 7154, 6634).

Xanthoparmelia mougeotii (Schaer.) Hale
35: Siliceous rock (6255).

Xanthoparmelia pulla (Ach.) O. Blanco et al.
2,12, 13, 16, 20, 21, 26, 27, 31, 32, 33, 36: Siliceous rock
(6133, 7230, 6122, 6837, 7539, 6922, 7478, 7461, 6173,
7044, 6202, 6631).

Xanthoparmelia somloensis (Geln.) Hale
10, 13, 17, 21, 27, 33, 38: Siliceous rock (6490, 6113,
6755, 6911, 7464, 6194, 6393).

Xanthoparmelia tinctina (Maheu & A. Gillet) Hale
2, 10, 12, 15, 19, 20, 34: Siliceous rock (6122, 6484,
7235, 6991, 6881, 7538, 6403).

Xanthoparmelia verruculifera (Nyl.) O. Blanco et al.
10: Siliceous rock (6481).

Xanthoria elegans (Link) Th. Fr.
27: Siliceous rock (7424).

Xanthoria parietina (L.) Th. Fr.
1: Corylus sp. (7391), Juglans sp. (7379), Pistacia sp.
(7358), Prunus sp. (7387), Pyrus sp. (7407) and Quercus
sp. (7383); 3: Ficus sp. (6318), Populus sp. (6320) and
Quercus sp. (6327); 4: Juglans sp. (7661) and Quercus
sp. (6845); 7, 8, 9, 17, 18, 22, 24, 32: Quercus sp. (7560,
6653, 6471, 6757, 6946, 6344, 7498, 7013); 10: Juglans
sp. (6501); 11, 40: Populus sp. (6518, 6563) and Juglans
sp. (6520, 6557); 12: Pistacia sp. (7240) and Quercus sp.
(7234); 13, 16: Crateagus sp. (7252, 6842); 14, 33:
Phillyrea sp. (6736, 7145); 21: Crateagus sp. (6893) and
Quercus sp. (6891); 26: Siliceous rock (7467); 30:
Populus sp. (7110) and Prunus sp. (7112); 35: Ficus sp.
(6268), Juglans sp. (6269), Populus sp. (6282) and
Quercus sp. (6300); 36: Cydonia sp. (6423) and Populus
sp. (6424); 37: Calcareous rock (7200) and Crateagus sp.
(7189); 41: Morus sp. (7079), Phillyrea sp. (7089),
Pistacia sp. (7086) and Rosa sp. (7095); 42: Quercus sp.
(6603) and Salix sp. (6610).

(+) Xanthoria polycarpa (Hoffm.) Rieber

33: Quercus sp. (7171)..

In this study, 254 taxa were identified from 42 different localities. Of these, 36 taxa were new for Bursa, and

Porpidia ochrolemma (Vain.) Brodo & R. Sant. was new for Turkey. The most common genera with the species
numbers in the study area were Lecanora (18), Caloplaca (12), Physcia (9), Cladonia and Pertusaria (8), Rhizocarpon
and Rinodina (7), Xanthoparmelia (6), Collema, Lepraria, Peltigera, Ramalina, Usnea and Verrucaria (5). The
percentages of crustose, foliose, fruticose and squamulose type thallus growth forms of the total 254 taxa were 62.21%,
29.92%, 4.33% and 3.54 %, respectively.

The most common species with occurrance frequency were Lecidella elaeochroma (32), Xanthoria parietina
(27), Physcia adscendens (26), Lecanora subcarpinea (25), Protoparmeliopsis muralis (24), Evernia prunastri (23),
Candelariella vitellina (22), Parmelia sulcata (21), Athallia holocarpa (19), Rinodina exigua (18), Lecanora carpinea
(17), Aspicilia cinerea, A. radiosa and Cladonia pyxidata (16), Circinaria contorta, Lepraria lobificans and
Rhizocarpon geographicum (15), Candelariella aurella, Pleurosticta acetabulum and Pseudevernia furfuracea (L.)
Zopf var. furfuracea (14), Melanelia subaurifera and Pertusaria albescens (13), Lathagrium cristatum, Melanelia
subargentifera, Physcia aipolia and Physconia enteroxantha (12), Hypogymnia physodes, Hypogymnia tubulosa,
Lecanora argentata, Parmelina quercina, Parmelina tiliacea and Xanthoparmelia pulla (11), Blastenia crenularia and
Diplotomma epipolium (10).

62 taxa were identified on calcareous rock. Some of the common and, characteristics species of calcareous
rocks were Acarospora cervina, Athallia holocarpa, Bagliettoa parmigera, Caloplaca chalybaea, C. lactea,
Candelariella aurella, Circinaria calcarea, Diplotomma alboatrum, D. epipolium, Placocarpus schaereri, Placynthium
nigrum, Rinodina bischoffii, Sarcogyne regularis, Variospora aurantia, V. dolomiticola, V. flavescens and Verrucaria
calciseda. On the other hand, 64 taxa were identified on siliceous rock. Some of the common and characteristics species
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of siliceous rocks were Aspicilia cinerea, Blastenia crenularia, Candelariella vitellina, Diplotomma chlorophaeum,
Lecidea fuscoatra, Lecidella carpathica, Porpidia macrocarpa, Rhizocarpon distinctum, Rh. geographicum,
Tephromela atra, Xanthoparmelia conspersa, X. pulla, X. somloensis and X. tinctina.

Determined lichenicolous species were Caloplaca inconnexa on the thallus of Acarospora cervina, Flavoplaca
oasis on the thallus of Bagliettoa parmigera, Flavoplaca polycarpa on the thallus of Verrucaria calciseda and
Sphinctrina turbinata on the thallus of Pertusaria pertusa.

A total of 78 species have been identified on oaks which is one of the most common trees in the study area.
The most common species on Quercus sp. according to the number of localities, respectively, were Lecidella
elaeochroma (14 localities), Parmelia sulcata (13), Evernia prunastri (12), Lecanora chlarotera and L. subcarpinea
(9), Parmelina quercina (8), P. tiliacea (7), Anaptychia ciliaris, Buellia disciformis, Melanelia subargentifera and
Pertusaria albescens (6).

So far, at 40 studies on lichen in the province of Bursa, a total of 447 taxa were identified (Fig. 2). The number
of taxa was reached to 484 together with 37 new records for Bursa province in this study.

Species diversity

500 -

Years

1916 - 1969 1970 - 1979 1980 - 1989 1990 - 1999 000 - 2009 2010 - 2016

Steiner 1916, 1927, 1940, 1960
Kiliag 1981, Verseghy 1982

Figure 2. Changes in the species diversity by the years in Bursa province
References

Anonymous (2015). Official Statistics (Statistical Data Belongs to our province) Bursa (1950-2014). Ankara:
Meteorology General Directorate.

Arslan, B., Oztiirk, S., Oran, S. (2011). Lecanora, Phaeophyscia and Rinodina species new to Turkey. Mycotaxon, 116,
49-52,

Dogru, Z., Giiveng, S. (2007). Lichenized and lichenicolous fungi from Bursa province new to Turkey. Mycotaxon,
102, 389-394.

Erdogan, E., Kaynak, G., Daskin, R., Yilmaz, O. (2011). The vascular flora of Katirlh mountain (Bursa/Turkey).
Biological Diversity and Conservation, 4(1), 159-181.

Giiveng, S., Oztiirk, S. (2004). Lichen records from the alpine region of Uludag (Olympus) mountain in Bursa - Turkey,
Turk J. Bot., 28, 299-306.

Jablonska, A., Palice, Z., Kukwa, M. (2011). Notes on sorediate Porpidia species with a rusty coloured thallus from the
Czech Republic. Bryonora, 47, 8-13.

Oran, S., Oztiirk, S. (2006). Lichens of Gemlik, Iznik, Mudanya and Orhangazi Districts in Bursa Province (Turkey).
Turk J Bot., 30, 231-250.

Oran, S. (2011). Epiphytic lichen diversity on Fagus orientalis Lipsky and Fagus sylvatica L. in the Marmara region
(Turkey). Biological Diversity and Conservation, 4(1), 134-143.

Oran, S., Oztiirk, S. (2011). The diversity of lichen and lichenicolous fungi on Quercus taxa found in the Marmara
region (Turkey). Biological Diversity and Conservation, 4(2), 204-223.

Oran, S., Oztiirk, S. (2012). Epiphytic lichen diversity on Quercus cerris and Quercus frainetto in the Marmara region
(Turkey). Turk J. Bot., 36, 175-190.

Ozdemir, A., Oztiirk, S. (1992). Gemlik-Mudanya Sahil Seridi Likenleri. Doga Tr. J. of Botany, 16 (2), 247- 251.

Ziileyha DOGRU et al., Lichenized and lichenicolous fungi of Katirli mountain in Bursa (Turkey) province



Biological Diversity and Conservation — 9/ 3 (2016) 51

Oztiirk, S. (1992). Uludag’in Kabuksu ve Dals1 Likenleri Uzerinde Bir Arastirma. Doga Tr. J. of Botany, 16, 405-409.

Oztiirk, S. (1997). Armutlu-Gemlik (Bursa) Kiy1 seridi Likenleri Uzerinde Taksonomik Caligmalar. Ot Sistematik
Botanik Dergisi, 4(2), 87-96.

Oztiirk, M. Z. (2010). Comparative climate of Uludag (Zirve) and Bursa Meteorology Stations. Tiirk Cografya Dergisi,
55, 13-24

Smith, C. W., Aptroot, A., Coppins, B. J., Fletcher, A., Gilbert, O. L., James, P. W., Wolseley, P. A. (Eds.) (2009). The
lichens of Great Britain and Ireland. London: British Lichen Society.

Steiner, J. (1916). Aufzihlung der von J. Bornmiiller im Oriente gesammelten Flechten. Ann. Naturhist. Mus. Wien, 30,
24-39.

Tore, B. K., Oztiirk, S. (2009). Taxonomic Investigations on the Epiphytic Lichens on Quercus sp. of Uludag (Bursa —
Turkey). J. Biol. Environ. Sci., 3(7), 17-24.

Wirth V, Hauck M, Schultz, M. (2013). Die Flechten Deutschlands. Stuttgart: Ulmer.

Yazici, K. (1999). Lichen Species in the North of Karacabey County, Bursa Province, Turkey. Tr. J. of Botany, 23, 271-
276.

Yazici, K., Aslan, A. (2006). Lichen taxonomic composition from Mustafa Kemalpasa, Bursa district (Turkey). Acta
Bot. Croat., 65(1), 25-39.

Yazici, K. (2007). Five lichens new to Turkey. Mycotaxon, 100, 21-26.

Yazici, K., Aptroot, A., Aslan, A. (2007). Six lichenized and non-lichenized fungi new to Turkey. Mycotaxon, 102,
307-313.

(Received for publication 10 March 2016; The date of publication 15 December 2016)

Ziileyha DOGRU et al., Lichenized and lichenicolous fungi of Katirli mountain in Bursa (Turkey) province



www.biodicon.com Biological Diversity and Conservation

ISSN 1308-8084 Online; ISSN 1308-5301 Print 9/3 (2016) 52-57

Research article/Arastirma makalesi

The geophytes of the region between Derebucak (Konya/Turkey) — Ibradi and Cevizli (Antalya/Turkey)
Hakki DEMIRELMA ™!, Kuddisi ERTUGRUL!
! Selguk Universitesi, Fen Fakiiltesi, Biyoloji B&liimii,42031, Konya, Turkey.

Abstract

This research was carried out to determine the geophytes of the region among Derebucak (Konya) — Ibradi and
Cevizli (Antalya). From the study area, 10 families, 32 genera and 90 taxa belong to geophyta plants were determined.
The research area is in the C3 square according to Grid system. The families belong to Monocotyledones: Araceae (1
genus), Liliaceae (4 genera), Amaryllidaceae (4 genera), Iridaceae (5 genera), Orchidaceae (6 genera), Xanthorrhoaceae
(2 genera), Asparacaceae (5 genera), Colchicaceae (1 genus), Primulaceae (1 genus). The families belong to
Dicotyledones are only represented by Ranunculaceae (2 genera). The determined taxa belonging to all families
respectively; Amaryllidaceae 16 taxa, Araceae 2 taxa, Asparacaceae 20 taxa, Colchicaceae 5 taxa, Iridaceae 15 taxa,
Liliaceae 12 taxa, Primulaceae 1 taxa, Ranunculaceae 3 taxa, Orchidaceae 13 taxa, Xanthorrhoaceae 3 taxa was
determineted.

Key words: Derebucak, Ibradi, Cevizli, Geophytes, Turkey

*

Derebucak (Konya) — ibradi ve Cevizli (Antalya) arasinda kalan bélgenin geofitleri

Ozet

Bu calisma Derebucak (Konya), Ibradi-Cevizli (Antalya) arasinda kalan bdlgenin florasini tespit icin
yapilmustir. Arastirma alanindan geofit bitkilere ait 10 familya, 31 cins ve 90 takson tespit edilmistir. Aragtirma alant
kareleme sistemine gore sistemine gore C3 karelerine girmektedir. Monocotyledonae sinifina ait familyalar: Araceae (1
cins), Liliaceae (4 cins), Amaryllidaceae (4 cins), Iridaceae (5 cins), Orchidaceae (6 cins), Xanthorrhoaceae (2 cins),
Asparacaceae (5 cins), Colchicaceae (1 cins), Primulaceae (1 cins). Dicotyledonae simnifina ait familya sadece
Ranunculaceae (2 cins) ile temsil edilmektedir. Belirlenen tiim familyalara ait taksonlar ise sirasiyla; Amaryllidaceae 16
takson, Araceae 2 takson, Asparacaceae 20 takson , Colchicaceae 5 takson, Iridaceae 15 takson, Liliaceae 12 takson,
Primulaceae 1 takson, Ranunculaceae 3 takson, Orchidaceae 13 takson, Xanthorrhoaceae 3 takson, tespit edilmistir.

Anahtar kelimeler: Derebucak, Ibradi, Cevizli, Geofitler, Tiirkiye
1. Giris

Calisma alanimiz Derebucak (KONYA), Ibradi-Cevizli (ANTALYA) arasinda kalan bélgeyi kapsamaktadir.
Grid sistemine gore C3 karesi igerisinde yer almaktadir.

Derebucak, Konya ilinin giineybatisinda yer almakta olup Antalya iline komsudur. Konya iline uzakligi 140
km, Antalya iline yaklasik 150 km’dir. Derebucak’a komsu ilceler; Beysehir, Seydisehir ve Ibradi’dir. Karayolu
mesafesi ile Beysehir’e yaklasik 50 km, Seydisehir’e yaklasik 80 km ve Ibradr’ya yaklasik 40 km’dir.

Bolgenin cografik bakimdan en 6nemli yeri Gembos Ovast (1250 m)’dir. Gembos Ovasi konumu itibariyle
Derebucak — Ibradi ilgelerini birbirine baglayan karayolunu kapsamaktadir.

Ibradu ilgesi, Antalya’nin 166 km dogusunda, Akseki’nin 27 km batisinda bulunup denizden yiiksekligi 1050 m
daglar arasina sikigmig bir yerlesim yeridir. Cevizli kasabas1 ise Akseki ilgesine baglidir.
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Gembos Ovasi, Derebucak ilgesi sinirindan baslayip hemen hemen ibradi ilge smirina kadar uzanan genis bir
alan1 kaplamaktadir. Gembos Ovasi ve gevresi, gerek dogal giizelligi gerekse de geofit bitki ¢esitliligi ve yogunlugu
bakimindan bolgenin geofit cenneti olarak bilinmektedir. Ozellikle Gembos Ovasi cevresindeki daglarda Galanthus (
Kardelen) bitkisi populasyonu olduk¢a genis alan1 kaplar. Ilkbahar aylarinda bolge geofit cesitliligi bakimindan tam
anlamiyla bir geofit cenneti goriiniimii olusturmaktadir. Gembos Ovasi’sinin Ibrad: tarafinda bulunan Siilek Yaylas
geofit bitki populasyonu bakimindan goriilmesi gerekli yerlerden biridir. Siilek yaylasi ilkbahar aylarinda karlarin
erimesiyle 6zellikle Galanthus elwesii, Eranthis hyemalis, Scilla biflolia, Muscari bourgei, Colchicum szowitsii gibi
geofit bitkilerin cenneti konumundadir. Calisma bdlgesindeki baslica yiikseltiler: Tekneli Yatak T. (2033m), Tiirbe T.
(1300m), Uriinlii (850m), Ortagélciik Y. (1650m), Ekinlik Y. (1400m), Kuyucak T. (1600m), L&k D. (1980m), Kizildag
(1977m), Giimiisdamla K. (950m), Uziimdere K. (600m), Gembos O. (1250m), Siilek Y. (1510m) ve Diizlen Mh
(650m).

Caligma alaninin jeolojisi, Jura, Kretase, Eosen, Ust Kretase, Permiyen, Paleosen dénemlerinde meydana
gelmistir. Alanin toprak yapisi ise, Kalkersiz kahverengi orman topraklari, Koliiviyal topraklar, Kirmiz1 Podzolik
topraklar, Kirmizi Akdeniz topraklari, Aliiviyal topraklar , Ciplak kaya ve molozlardan olugmaktadir "(Anonim,
1991,1974)".

2. Materyal ve yontem

Derebucak (Konya), Ibradi — Cevizli ( Antalya) arasinda kalan bdlgeye ait materyal 2001-2005 yillar1 arasinda
arazi ¢aligsmasi neticesinde toplanan bitki 6rneklerinden olugmaktadir. Caligma alanimizdan toplanan bitki 6rneklerinin
kayitlar (toplanma tarihleri, lokaliteleri, rakimlar1, habitatlari, koordinatlari, bitki ile ilgili bilgiler) arazide yapilmistir.
Daha sonra toplanan bitkiler arazide preslenerek, herbaryum tekniklerine gore kurutulmustur. Bitki 6rnekleri dnce
familya ve cins seviyesinde gruplara ayrilmig, daha sonra bitki drnekleri tiir seviyesinde binokular mikroskop altinda
teshis edilmistir. Toplanan bitki drnekleri Selcuk Universitesi Fen Fakiiltesi Biyoloji Béliimii Herbaryumu’nda (KNYA)
saklanmaktadir.

Toplanan bitki drneklerinin teshisi sirasinda temel kaynak olarak “Flora Of Turkey and the East Aegean
Island” adl1 eserden faydalanilmistir "(Davis, 1965-1985)", "Davis vd., 1988", "Giiner vd., 2000".

Tiirler ile ilgili bilgiler verilirken su sira takip edilmistir: Tiir adi, yazar ad1, grid sistemine gore kare, il, ilge,
kasaba, koy, mevkii, habitat, koordinat bilgileri, yiikseklik, bitki toplama tarihi, toplayanin ad1 ve bitki numarasi, kiiltiir
bitkisi ise Tirk¢e adi, endemik olup olmadigi, biliniyorsa fitocografik bolgesi, endemik ve nadir bitkiler igin [UCN
2001’e gore tehlike kategorileri verilmistir "Ekim vd., 2000".

Bitki listemizde bulunan otér isimleri “Authors of Plant Names” adli eserden faydanilanarak son halleriyle
verilmistir "(Brummitt ve Powel, 1992 )".

Bitki listesinde yer alan familya adlar1 alfabetik siraya gore verilmistir.

3. Bulgular

AMARYLLIDACEAE
Allium cassium Boiss.

C3 Konya; Derebucak, Balat mevkii, taglik yerler, 1300 m,
10.06.2001, H. Demirelma 1096. Akdeniz Elementi.

C3 Konya; Derebucak, Kartalcik mevkii, taglik yerler, 1550
m, 10.06.2001, H. Demirelma 1150. Akdeniz Elementi.
Allium ertugrulii Demir. & Uysal

C3 Konya; Derebucak, Yasst T., su kenari, 1500 m,
03.06.2003, H. Demirelma 2459; Konya; Derebucak,
Camlik’a 1.5 km kala, cayirlik yerler, 37°21.207 K,
31°39.445 D, 1366 m, 22.05.2004, H. Demirelma 2898.
Endemik, Akdeniz Elementi, VU.

Allium cupani Rafin. subsp. hirtovaginatum (Kunth) Stearn
C3 Konya; Derebucak, Tekneliyatak T., kayalik yerler,
37°19.289 K- 31°29.898 D, 1965 m, 25.07. 2003, H.
Demirelma 2772; Antalya; Ibradi, Lok Dagi, step, 37°13.311
K- 31°30.576 D, 1973 m, 23.08.2003, H. Demirelma 2796.
Akdeniz Elementi.

Allium paniculatum L. subsp. paniculatum

C3 Antalya; Akseki, Cevizli, Glimiisdamla Kdoyii, tarla igi,
900 m, 16.07.2004, H. Demirelma 3028. Akdeniz Elementi.
Allium tauricola Boiss.

C3 Konya; Derebucak, Tekneliyatak T., step, 37°19.509 K-
31°30.781 D, 2250 m, 25.07.2003, H. Demirelma 2775.
Endemik, Iran — Turan Elementi.

Allium flavum L. subsp. tauricum (Besser ex Reichb.)
Stearn. var. tauricum

Allium myrianthum Boiss.

C3 Antalya; Ibradi, Uziimdere Koyii, Handos mevkii, kayalik
yerler, 430 m, 25.05.2002, H. Demirelma 1589. H.
Demirelma 2949. Iran — Turan Elementi.

Allium ampeloprasum L.

C3 Antalya; Ibradi, Diizlen mh., taslik yerler, 37°03.821 K-
31°38.738 D, 605 m, 13.07.2003, H. Demirelma 2671.
Akdeniz Elementi.

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

(3 Konya; Derebucak, Ustbucakli mevkii, tashk yerler, 1650
m, 10.06.2001, H. Demirelma 1020. Genis Yayilisli.

Allium sphaerocephalon L. subsp. sphaerocephalon

C3 Konya; Derebucak, Camlik, Kizildag, taglk yerler, 37°20.
376 K-31°40.370 D, 1653 m, 24.07.2003, H. Demirelma
2756. Avrupa — Sibirya Elementi.

Allium sphaerocephalon L. subsp. arvense (Guss.) Arc.

C3 Konya; Derebucak, Camlik, Kizildag, Pinus nigra alti,
37°20.544 K- 31°39.516 D, 1538 m, 24.07.2003, H.
Demirelma 2734. Akdeniz Elementi.

Allium lycaonicum Siehe ex Hayek subsp. lycaonicum

C3 Konya; Derebucak, Tiirbe T., kayalik yerler, 1350 m,
23.05.2002. H. Demirelma 1390.

Stenbergia clusiana (Ker Gawl.) Ker Gawl. ex Spreng.
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C3 Antalya; Ibradi, Uriinlii, bahge ici, 850 m, 19.10.2003, H.
Demirelma 2847. Iran — Turan Elementi.

Stenbergia colchiciflora Waldst. & Kit.

C3 Antalya; Ibradi, Ekinlik Y., cayirlik yerler, 37°15.727 K-
31926.132 D, 1300 m, 27.09.2003, H. Demirelma 2811.
Galanthus elwesii Hook. fil.

C3 Antalya; Derebucak, Gembos Ovasi, taslik yerler, 1200
m, 02.03.2002, H. Demirelma 1249. Akdeniz Elementi.
Narcissus tazetta L. subsp. tazetta

C3 Antalya; Ibradi, Uriinlii, bahge ici, 850 m, 29.02.2004, H.
Demirelma 2874. Kiiltiir (Nergiz).

ARACEAE

Arum maculatum L.

C3 Konya; Derebucak, Ortagélciik Y., taslik yerler, 1400 m,
02.06.2003, H. Demirelma 2402.

Arum dioscoridis Sm. var. dioscoridis

C3 Konya; Derebucak, Borbogaz1 mevkii, taslik yerler, 1250
m, 23.05.2002, H. Demirelma 1440; Antalya; Akseki,
Cevizli, Giimiigdamla Koyi, c¢aywrlhik yerler, 950 m,
25.05.2002, H. Demirelma 1634. Akdeniz Elementi.

ASPARAGACEAE

Scilla bifolia L.

C3 Antalya; Ibradi, Siilek Y., taslik yerler, 1450 m,
02.03.2002, H. Demirelma 125. Akdeniz Elementi.

Scilla autumnalis L.

C3 Antalya; Ibradi, Siilek Y., cayirlik yerler, 37°12.622 K-
31°29.573 D, 1441 m, 27.09.2003, H. Demirelma 2815.
Akdeniz Elementi.

Ornithogalum pyrenaicum L.

C3 Antalya; Akseki, Cevizli, Kuyucak, Sivrikaya T., kayalik
yerler, 37°15.715 K- 31°35.731 D, 1290 m, 01.07.2003, H.
Demirelma 2509.

Ornithogalum sphaerocarpum Kern.

C3 Antalya; Akseki, Cevizli, Glimiisgdamla Koyi, Damlal
mevkii, Quercus birligi, 1200 m, 05.07.2002, H. Demirelma
1820.

Ornithogalum oligophyllum E.D.Clarke

C3 Konya; Derebucak, Pinarbasi, Cukurdren mevkii, kayalik
yerler, 950 m, 22.04.2002, H. Demirelma 1302.
Ornithogalum narbonense L.

C3 Antalya; Ibradi, Diizlen mh., tarla i¢i, 400 m, 25.05.2002,
H. Demirelma 1583. Akdeniz Elementi.

Ornithogalum comosum L.

C3 Antalya; Ibradi, Pili¢ alani, taslik yerler, 1600 m,
14.07.2004, H. Demirelma 3000.

Ornithogalum. umbellatum L.

C3 Antalya; Akseki, Cevizli, Gimiisdamla Koyd, tarla i¢i,
950 m, 20.04.2002, H. Demirelma 1385.

Ornithogalum. orthophyllum Ten.

C3 Antalya; Akseki, Cevizli, Glimiisgdamla Koy, Damlal
mevkii, kayalik yerler, 1275 m, 04.04.2003, H. Demirelma
1909. Genis Yayiligh.

Ornithogalum alpigenum Stapf

C3 Konya; Derebucak, Sekerge Bayiri, taslik yerler, 1550 m,
10.06.2001, H. Demirelma 1121. Endemik, Akdeniz
Elementi, NT.

Ornithogalum armeniacum Baker

C3 Konya; Derebucak, Cura Deligi mevkii, step, 37°21.670
K- 31°28.650 D, 1700 m, 10.06.2001, H. Demirelma 1014.
Akdeniz Elementi.

Muscari comosum (L.) Mill.

C3 Konya; Derebucak, Balat mevkii, taglik yerler, 1350 m,
10.06.2001, H. Demirelma 1113. Akdeniz Elementi.

Muscari armeniacum Leichtlin ex Baker

C3 Konya; Derebucak, Bayram yeri mevkii, ¢ayirlik yerler,
1250 m, 22.04.2002, H. Demirelma 1288. Genis Yayilil.
Muscari neglectum Guss.

C3 Konya; Derebucak, Ustbucakli mevkii, tashk yerler, 1650
m, 10.06.2001, H. Demirelma 1043.Genis Yayilish.

Muscari anatolicum Cowley & Ozhatay

C3 Konya; Derebucak, Camlik, Kizildag, taslik yerler,
37°20.848 K- 31°40.491 D, 1974 m, 22.05.2004, H.
Demirelma 2939. Endemik.

Muscari bourgaei Baker

C3 Antalya; Ibradi, Siilek Y., Abies agikligi, 37°12.547 K-
31°29.639 D, 1465 m, 16.04.2005, H. Demirelma 3058.
Endemik, Akdeniz Elementi.

Bellevalia clusiana Griseb.

C3 Konya; Derebucak, Tiirbe T., ¢ayirlik yerler, 1250 m,
23.05.2002, H. Demirelma 1423. Endemik, lran — Turan
Elementi.

Bellevalia tauri Feinbrun

C3 Antalya; Ibradi, Diizlen mh., tashk yerler, 650 m,
06.04.2003, H. Demirelma 2006. Endemik, Akdeniz
Elementi

Hyacinthella heldreichii (Boiss.) Chouard

C3 Antalya; Ibradi, Diizlen mh., tarla igi, 1600 m,
02.03.2002, H. Demirelma 1265. Endemik, Akdeniz
Elementi.

Hyacinthella glabrescens (Boiss.) K.M.Perss. & Wendelbo
C3 Antalya; Akseki, Cevizli, Kuyucak, kaya dibi T., taghk
yerler, 1050 m, 04.04.2003, H. Demirelma 1904. Endemik,
Akdeniz Elementi.

COLCHICACEAE

Colchicum szovitsii Fisch. & Mey.

C3 Konya; Derebucak, Ugkuyular mevkii, ¢ayirhk yerler,
1200 m, 02.03.2002, H. Demirelma 1252. Iran — Turan
Elementi.

Colchicum triphyllum Kunze

C3 Konya; Derebucak, Konya; Derebucak, Ugkuyu T., Abies
acikligi, 1550 m, 03.05.2003, H. Demirelma 2048. Akdeniz
Elementi.

Colchicum variegatum L.

C3 Antalya; Ibradi, Ekinlik Y., taslk yerler, 37°16.227 K-
31°25.138 D, 1342 m, 27.09.2003, H. Demirelma 2809.
Akdeniz Elementi.

Colchicum dolichantherum K.M.Perss.

C3 Antalya; Ibradi, Melik Y., cayirlik yerler, 37°16.365 K-
31°24.614 D, 1300 m, 27.09.2003, H. Demirelma 2808.
Akdeniz Elementi.

Colchicum inundatum K.M.Perss.

C3 Konya; Derebucak, Gembos Ovasi, c¢ayirlik yerler,
37°20.788 K- 31°26.252 D, 1213 m, 05.11.2003, H.
Demirelma 2863. Endemik, Iran — Turan Elementi, EN.

IRIDACEAE

Iris schachtii Markgr.

C3 Konya; Derebucak, Kayalar mh., taslik yerler, 950 m,
24.05.2002, H. Demirelma 1507. Endemik, Iran — Turan
Elementi.

Iris pamphylica Hedge

C3 Antalya; Akseki, Cevizli, Kuyucak, Pinus brutia alti,
1050 m, 04.04.2003, H. Demirelma 1905. Endemik, Akdeniz
Elementi,VU.

Gynandriris sisyrinchium (L.) Parl.

C3 Antalya; Ibradi, Diizlen mh., tashk yerler, 650 m,
06.04.2003, H. Demirelma 2021.

Crocus chrysanthus (Herb.) Herb.

C3 Antalya; Ibradi, Siilek Y., Juniperus acikhigi, 1450 m,
02.03.2002, H. Demirelma 1255.
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Crocus biflorus Mill. subsp. isauricus (Siehe ex Bowles)
B.Mathew

C3 Antalya; Ibradi, Siilek Y., Juniperus agikligi, 1450 m,
02.03..2002, H. Demirelma 1257. Endemik, Akdeniz
Elementi.

Crocus biflorus Mill. subsp. tauri (Maw) B.Mathew

C3 Antalya; Ibradi, Siilek Y., tashik yerler, 1510 m,
06.04.2003, H. Demirelma 2023. Iran — Turan Elementi.
Crocus kotschyanus C. Koch subsp. kotschyanus

C3 Antalya; Akseki, Beysehir’den Cevizli’ye 48. km, Pinus
nigra agikhg, 37°22.783 K- 31°41.748 D, 1468 m,
04.11.2003, H. Demirelma 2855-b.

Crocus pallasii Goldb. subsp. pallasii

C3 Konya; Derebucak, Tekneliyatak T., taslik yerler,
37°20.174 K- 31°29.294 D, 1750 m, 18.10.2003, H.
Demirelma 2826.

Crocus pallasii Goldb. subsp. dispathaceus (Bowles)
B.Mathew

C3 Antalya; Akseki, Beysehir’den Cevizli’ye 45. km, taglik
yerler, 37°21.808 K- 31°42.849 D, 1425 m, 22.10.2004, H.
Demirelma 3040.

Crocus asumaniae B.Mathew

C3 Antalya; Akseki, Cevizli’den Beysehir’e 4. km, Quercus
acikligi, 37°13.410 K- 31°46.769 D, 1213 m, 04.11.2003, H.
Demirelma 2856. Endemik, Akdeniz Elementi, EN.

Crocus cancellatus Herb. subsp. pamphylicus B.Mathew

C3 Antalya; Ibradi, Uriinlii, Altinbesik Mg. yolu, makilik
yerler, 37°31.988 K- 31°37.906 D, 624 m, 23.10.2004, H.
Demirelma 3048. Endemik, Akdeniz Elementi, VU.

Crocus specious M.Bieb subsp. specious

C3 Antalya; Akseki, Beysehir’den Cevizli’ye 48. km, Pinus
nigra agikligi, 37°22.783 K- 31°41.748 D, 1468 m,
04.11.2003, H. Demirelma 2855-a.

Romulea bulbocodium (L.) Seb. & Mauri var. crocea (Boiss.
& Heldr.) Baker

C3 Antalya; Akseki, Cevizli, Kuyucak, kaya dibi T., taglik
yerler, 1050 m, 04.04.2003, H. Demirelma 1906. Akdeniz
Elementi.

Gladiolus italicus Mill.

C3 Antalya; Ibradi, Diizlen mh., tarla ici, 400 m, 25.05.2002,
H. Demirelma 1578.

Gladiolus anatolicus (Boiss.) Stapf

C3 Konya; Derebucak, Tiirbe T., Juniperus-Quercus agikligi,
1250 m, 23.05.2002, H. Demirelma 1403. Endemik, Akdeniz
Elementi.

LILIACEAEA

Hyacinthus orientalis L. subsp. orientalis

C3 Antalya; Akseki, Cevizli, Cmardibi Koyi, tarla igi, 950
m, 02.03.2002, H. Demirelma 1273. Akdeniz Elementi.
Fritillaria acmopetala Boiss. subsp. wendelboi Rix

C3 Konya; Derebucak, Uckuyu T., step, 1500 m, 03.05.2003,
H. Demirelma 2039. Endemik, Akdeniz Elementi, EN.
Fritillaria whittallii Baker

C3 Konya; Derebucak, Kamig mevkii, Abies agikligi, 1200
m, 23.05.2002, H. Demirelma 1481. Endemik, Akdeniz
Elementi, VU.

Fritillaria pinardii Boiss.

C3 Konya; Derebucak, Bogaz mevkii, kayalik yerler, 1150
m, 23.04.2002, H. Demirelma 1389. Iran — Turan Elementi.
Fritillaria elwesii Boiss.

C3 Antalya; Ibradi, Uziimdere Ké&yii, Hiidede Tepeleri,
makilik yerler, 550 m, 05.04.2003, H. Demirelma 1986.
Endemik, Akdeniz Elementi, NT.

Tulipa sylvestris L.
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C3 Konya; Derebucak, Camlik, Kizildag, taslik yerler,
37°20.848 K- 31°40.411 D, 1974 m, 22.05.2004, H.
Demirelma 2938.

Tulipa armena Boiss. var. lycica (Baker) Marais

C3 Konya; Derebucak, Imamuctu mevkii, tashik yerler, 1550
m, 03.05.2003, H. Demirelma 2056. Endemik.

Gagea foliosa (J. & C. Presl) Schult. & Schult. fil

C3 Konya; Derebucak, Akdag, tashik yerler, 1650 m,
03.05.2003, H. Demirelma 2057.

Gagea peduncularis (J. & C. Presl) Pasch.

C3 Konya; Derebucak, Gembos Ovasi, taglik yerler, 1200 m,
02.03.2002, H. Demirelma 1250. Akdeniz Elementi.

Gagea juliae Pasch.

C3 Antalya; Ibradi, Uziimdere Koyii, Hiidede Tepeleri, tashk
yerler, 550 m, 05.04.2003, H. Demirelma 1983. Akdeniz
Elementi.

Gagea granatellii (Parl.)Parl.

C3 Antalya; Akseki, Cevizli, Glimiisdamla Kd&yii, Damlali
mevkii, taghk yerler, 1250 m, 04.04.2003, H. Demirelma
1910. Akdeniz Elementi.

Gagea villosa (M.Bieb) Duby var. villosa

C3 Antalya; ibradi, Gevenli Beli, taslik yerler, 1550 m,
02.03.2002, H. Demirelma 1261. Akdeniz Elementi.

ORCHIDACEAE

Cephalenthera kurdica Bornm.

C3 Antalya; Akseki, Cevizli, Giinyaka Koy, Eriklibast T.,
Quercus birligi, 600 m, 25.05.2002, H. Demirelma 1598. Iran
— Turan Elementi.

Cephalenthera rubra (L.) Rich.

C3 Antalya; Akseki, Cevizli, Kuyucak, orman ici, 37°19.281
K-31°33.039 D, 1600 m, 03.07.2003, H. Demirelma 2593.
Cephalenthera longifolia (L.) Fritsch

C3 Antalya; Akseki, Cevizli-Beysehir yol ayrimindan
Kuyucak’a 1.5 km, Quercus birligi, 1150 m, 17.05.2003, H.
Demirelma 2154. Avrupa — Sibirya Elementi.

Limodorum abortivum (L.) Swartz

C3 Antalya; Akseki, Cevizli, Giinyaka Koyi, Pinus brutia
alt1, 900 m, 25.05.2002, H. Demirelma 1611.

Ophrys argolica Fleischm. subsp. argolica

C3 Antalya; Akseki, Cevizli, Giinyaka Koyt ,Eriklibast T.,
cayirlik yerler, 550 m, 25.05.2002, H. Demirelma 1597.
Akdeniz Elementi.

Anacamptis pyramidalis (L.) Rich.

C3 Konya; Derebucak, Balat mevkii, taglik yerler, 1350 m,
10.06.2001, H. Demirelma 1070. Genis Yayilish.

Orchis coriophora L.

C3 Konya; Derebucak, Kartalcik mevkii, taglik yerler, 1550
m, 10.06.2001, H. Demirelma 1151. Genis Yayilish.

Orchis tridentata Scop.

C3 Antalya; Akseki, Cevizli-Beysehir yol ayrimindan
Kuyucak’a 1.5 km, Quercus birligi, 1150 m, 17.05.2003, H.
Demirelma 2122. Akdeniz Elementi.

Orchis anatolica Boiss.

C3 Antalya; Ibradi, Uziimdere K6yii, Pamuklu mevkii, Pinus
brutia alti, 1000 m, 22.04.2002, H. Demirelma 1360.
Akdeniz Elementi.

Orchis mascula (L.) L. subsp. pinetorum (Boiss. & Kotschy)
Camus

C3 Antalya; Akseki, Cevizli, Giimiigdamla Koyii, ¢ayirlhik
yerler, 850 m, 03.07.2001, H. Demirelma 1222. Genis
Yayiligl.

Orchis palustris Jacq.

C3 Konya; Derebucak, Tirbe T., Pinus nigra alti, 1400 m,
23.05.2002, H. Demirelma 1392. Genis Yayiligl.

Orchis laxiflora Lam.
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C3 Konya; Derebucak, Balat mevkii, taslik yerler, 1350 m,
10.06.2001, H. Demirelma 1072. Akdeniz Elementi.
Dactylorhiza romana (Seb.) So6. subsp. romana

C3 Antalya; Akseki, Cevizli-Beysehir yol ayrimindan
Cevizli’ye 5. km, Pinus brutia alti, 1250 m, 16.04.2005, H.
Demirelma 3060. Akdeniz Elementi.

PRIMULACEAE

Cyclamen cilicium Boiss. & Heldr. var. cilicium

C3 Antalya; Akseki, Cevizli, Kuyucak, Quercus alti, 1150 m,
09.11.2002, H. Demirelma 1871; Cinardibi Koyi, cayirlik
yerler, 950 m, 09.11.2002, H. Demirelma 1880. Endemik,
Akdeniz Elementi, NT.

RANUNCULACEAE

Anemone blanda Schott & Kotschy

C3 Antalya; Ibradi, Gevenli Beli, taslik yerler, 1550 m,
02.03.2002, H. Demirelma 1258.

4. Sonuclar ve tartiysma

Anemone coronaria L.

C3 Antalya; Ibradi, Uriinlii, makilik yerler, 37°02.079 K-
31°38.114 D, 481 m, 29.02.2004, H. Demirelma 2873.
Akdeniz Elementi.

Eranthis hyemalis (L.) Salisb.

C3 Antalya; Ibradi, Siilek Y., Juniperus agikligi, 1450 m,
02.03.2002, H. Demirelma 1254.

XANTHORRHOEACEAE

Eremurus spectabilis M.Bieb

C3 Konya; Derebucak, Tekneliyatak T., taglik yerler, 1750 m,
10.05.2005, H. Demirelma 3080. Iran — Turan Elementi
Asphodelina lutea (L.) Reichb.

C3 Konya; Derebucak, Tekneliyatak T., taglik yerler, 1650 m,
19.05.2003, H. Demirelma 2395. Akdeniz Elementi.
Asphodelina taurica (Pall.) Kunth

C3 Konya; Derebucak, Tekneliyatak T., taslik yerler, 1650 m,
19.05.2003, H. Demirelma 2396. Akdeniz Elementi..

Arastirma sonucunda calisma alanindan 10 familyaya ait 31 cins ve 90 takson tespit edilmistir. Arastirma
alaninda en fazla bulunan geofit taksonlar1 Liliaceae 12 takson, Amaryllidaceae 16 takson, Iridaceae 15 takson,
Orchidaceae 13 takson, Asparacaceae 20 takson olarak tespit edilmistir.

Caligma alanima yakin bolgelerde yapilmis olan floristik ¢aligmalarda ise; bizim ¢alisma alanimizdan toplanan

geofit takson sayisindan sonra en fazla taksona sahip calisma Geyik Dagi’nin (Antalya) Floras1 "Ilarslan vd., 1997"
goriilmektedir. Calisma alanimizda en fazla takson Asparagaceae familyasina aittir. Benzer bigimde Hacibaba Daginin
(Karaman — Kéazim Karabekir) Florasma Katkilar "(Serin, 1996)", Geyik Dagi’nin (Antalya) Florasi "ilarslan vd.,
1997", Seydisehir Maden Bolgesi (Konya) ve Cevresinin Florast "(Ocakverdi, 1984)" ve "(Baskdse ve Dural, 2011)"
calismalarinda da en fazla takson Asparagaceae familyasinda goriilmektedir. Caligma alanimizda en az taksona sahip
olan familya Primulaceae familyasi olup ¢alisma alanimiza yakin bdlgelerde yapilan floristik ¢aligmalarda da en az
taksona Primulaceae familyasinda rastlanilmistir.

Tablo 1. Arastirma alanindan tespit edilen geofit taksonlarinin yakin alanlarda yapilan floristik calismalarla

karsilastirilmasi.

Calisma Bolgesi 1 2 3 4 5 6 7 8 9
Toplam Geofit

Takson Sayisi 90 24 35 75 26 67 43 46 23
Amaryllidaceae 16 4 7 12 9 18 6 9 4
Araceae 2 - 1 1 1 2 1 - 1
Asparacaceae 20 5 8 21 7 13 10 8 8
Colchiaceae 5 - 1 6 - 3 - 4 1
Iridaceae 15 3 3 6 1 9 5 7 5
Liliaceae 12 4 4 13 4 8 6 6 2
Orchidaceae 13 5 6 11 3 8 9 8 2
Primulaceae 1 - 1 - - 1 1 - -
Ranunculaceae 3 2 2 3 - 3 2 2 -
Xanthorrhoaceae 3 1 2 2 1 2 3 2 -

1- Derebucak (Konya), Ibradi-Cevizli (Antalya) Arasinda Kalan Bdlgenin Geofitleri
2- Yesildag — Kurucuova (Beyschir) Florasi "(Serin ve Cetik, 1984)"
3- Hacibaba Daginin (Karaman — Kazim Karabekir) Florasina Katkilar "(Serin, 1996)"

4- Geyik Dag1’nin (Antalya) Florasi "Ilarslan vd., 1997"
5- Yildizli Dag1 (Akseki-Antalya) Florasi "Dural vd., 1995"

6- Tuzakli, Otluk, Gidefi Daglari’nin (Akseki) ve Cevresinin Floras1 "(Duran, 2002)"
7- Seydisehir Maden Bolgesi (Konya) ve Cevresinin Florast "(Ocakverdi, 1984)"

8- Dedegol Dagi (Isparta) Florasi "(Pesmen ve Giiner, 1976)"

9- Hasan Dagi’nin (Aksaray Kesimi, Tiirkiye) Floras1 "(Baskose ve Dural, 2011)"
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Calisma alanindan toplanan geofit bitkilerden 20 takson endemik, 45 takson Akdeniz elementi, 11 takson Iran-
Turan elementi ve 2 takson Avrupa-Sibirya elementi oldugu tespit edilmistir.
Yukarida belirtilen takson sayilarindan da anlagilacag tizere ¢alisma alanimiz, Akdeniz ve Iran-Turan fitocografik
bolgeleri arasinda gecis teskil etmektedir
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Abstract

The ethnobotanical information about the use of wild edible plants was collected from 4 different open-air-
markets and 14 villages in the Manyas (Balikesir) city during three-year period (2009-2011). Information collected
from 115 local informants (64 female and 51 male). As a result of the study, In area; handcrafts (17 taxa), dyestuffs (9
taxa), decoration (26 taxa), animal food (35 taxa), fuel (14 taxa) were determined. An additional 19 taxa were recorded
as serving widely varied uses in such fields as beekeeping, hunting, roof covering etc. In addition to, in this study, the
forms of benefit from plants in the field of handicrafts in different cultural groups living in the these areas were
compared.

Key words: ethnobotany, handicrafts, Manyas, Balikesir

Manyas (Balikesir) yoresi yararh bitkileri iizerine etnobotanik arastirmalar

Ozet

Bu caligmada, 2009-20011 yillar1 arasinda Manyas (Balikesir) yoresinde 4 agik pazar ve 14 kdy gezilerek
halkin kullandig1 faydal bitkiler hakkindaki bilgiler toplanmistir. Arastirmalar boyunca yorede 64’1 kadin ve 51°1 erkek
olmak {izere toplam 115 kisi ile goriigmeler yapilmustir. Caligmalar sonucunda; el sanatlarinda (17 takson), boyar madde
(9 takson), siis bitkisi (26 takson), hayvan yemi (35 takson) ve diger amaglar i¢in (ar1 ¢ekici, balik yakalama, ortii vb.)
kullanilan 19 bitki taksonu tespit edilmistir. Ayrica ¢alisma kapsaminda yorede yasayan farkli kiiltiirel gruplarin el
sanatlar1 alaninda bitkilerden faydalanma gekilleri kargilastirilmastir.

Anahtar kelimeler: etnobotanik, el sanatlari, Manyas, Balikesir
1. Giris

Bu calisma 2011 yilinda Balikesir Universitesi Fen Bilimleri Enstiitiisiine Yiiksek Lisans tezi olarak sunulan
““Manyas ve Koylerinde Etnobotanik Bir Calisma’’ adli arastirmalarin bir kismini olusturmaktadir. Etnobotanik terimi
kisaca insan bitki iliskisi olarak aciklanabilir. Insanlik var oldugundan beri bu iliski siiriip gitmektedir. Ertug kisaca;
“Etnobotanik, insan-bitki arasindaki iligki sonucunda dogan karsilikli etkilesimi, kullanimi, iretimi ve tiiketimi agiklar”
seklinde tamimlanustir (Ertug, 2004). Ulkemizde son yillarda sayilar artan etnobotanik arastirmalar genellikle tibbi ve
gida olarak kullanilan bitkiler iizerine yogunlagsmaktadir. El sanatlari, Boya eldesi, hayvan yemi, siis bitkileri vb.
alanlarda kullanilan bitkiler ile ilgili ¢aligma sayis1 son derece sinirlidir.

Aragtirmalar kapsaminda yapilan literatiir taramalarinda, Manyas yoresinde bitkilerin kullanimina yo6nelik
herhangi bir ¢alisma belirlenmemistir. Caligsma alan1 ¢evresinde yapilan bazi etnobotanik aragtirmalarda el sanatlarinda
kullanilan bitkilerin de arastirildigi goriilmektedir ( Satil vd. 2007; Satil vd. 2008). Ayrica cevre alanlarda Havran ve
Burhaniye yorelerinde el sanatlarinda kullanilan baz1 bitkiler (Polat vd., 2013) adl1 bir arastirma ve Edremit Korfezi art
bitkileri {izerine yapilan bir ¢alisma goriilmiistiir (Polat ve Selvi, 2011). Bir kism1 Burhaniye sinirlart i¢inde yer alan
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Madra Dagi ve ¢evresi iizerine yapilan etnobotanik arastirmalarda 14 bitki taksonunun el sanatlarinda kullanildig: tespit
edilmistir (Satil vd. 2008). Calisma alanina sinir olan Kazdagi ve ¢evresinde lizerinde yapilan arastirmalarda ise 41
bitkinin el sanatlarinda kullanimi belirlenmistir (Satil vd. 2007).

Ayrica dogal boya eldesinde kullamilan bitkiler iizerine bazi arastirmalara rastlanilmistir (Ozgdkce and
Yilmaz, 2003; Dogan et al., 2003). Bununla beraber kapsami genis tutulan bazi etnobotanik aragtirmalarda el sanatlari,
dogal boyama, siisleme, yakacak vb. alanlarda kullanilan bitkilere ait verilerde yer almaktadir (Ertug vd., 2003;Akan
vd., 2008; Polat ve Satil, 2010).

Bu ¢aligmada Manyas (Balikesir) yoresi halkinin el sanatlari, boya eldesi, hayvan yemi, siisleme vb. alanlarda
faydalandig: bitkileri belirleme, faydalanma sekillerini tespit etme ve kaybolmaya yiiz tutmus bu kiiltlirel mirasin kayit
altina alinmasi amaglanmustir.

2. Materyal ve yontem
2.1. Calisma Alani

Arastirma alan1 “* Flora of Turkey’” deki kayitlara gore Al (A) karesinde yer alir. Yore bitki cografyasi
bakimindan Akdeniz fitocografik bolgesinde yer almakla birlikte, Avrupa-Sibirya ve Iran-Turan fitocografik
bolgelerinin de bazi elemanlarini barindirmaktadir. Manyas, Tiirkiye nin kuzeybatisinda, Marmara Bolgesinin sinirlari
igerisinde, Balikesir iline bagli bir ilgedir. Dogusunda Bandirma ve Susurluk, batisinda Génen ve Balya, kuzeyinde
Manyas Golii, giineyinde Balya ve Balikesir bulunur (Sekil 1). Manyas ilgesinin yiizol¢liimii yaklasik olarak 586 km?
olup, merkez ilgenin yiizdlgiimii ise 6 km? dir. flgenin 44 kdy ve 3 beldesi bulunmaktadir. Manyas ilgesi, Manyas
Goli'niin giineyinde yer alan en diiz ve en verimli ovalarin bitip tepelerin basladigi bolgede bulunmaktadir. Deniz
seviyesinden yiiksekligi 55 metredir. Niifusun ve konut ihtiyacinin artmastyla biiyiimektedir. Ilge merkez niifusu 5455
civarindadir.

Sekil 1. Caligma Alan1 — Manyas/Balikesir

Manyas bolgesinin arazisi yer yer diizliik olup, genellikle giineybati ve degisik istikametlerde silsile seklinde
daglar yer almaktadir. Mevcut arazinin % 65 ‘i ova, % 35 i ise dagliktir. Manyas’in giiney ve giineybati kisimlari,
daglik arazi ile gevrilidir. Onemli daglar1 Keltepe, Siilerya ve Ketenliktir. Bélgenin en yiiksek noktasi Keltepe (881
m)’dir. Bolgenin giineyini kaplayan Siilerya Dag1 ise 600 m’yi gecmeyen daglik bir arazidir. Siilerya Dag1 mese ve
kayin ormanlar ile kaplidir.

2.2. Kaynak Kisilerle Gériismeler

Kaynak kisiler ¢alismanin ana bilgi kaynaklari durumundadir. Yorede yapilan arastirmalar kapsaminda serbest
ve yart belirlenmis formatta goriismeler, gozlem, arazide birlikte bitki toplama ve preslenmesi, pazar arastirmalari ve
egitim caligmalari kapsaminda anketler gergeklestirilmis, video ve fotograf ¢ekimleri yapilmistir. Kaynak kigilerle
iletisimin en rahatlikla kuruldugu yerler pazar alanlaridir. Calisma yapilan kdylerde ve yerel pazarlarda 115 kaynak kisi
ile goriistilmistiir. Kaynak kisilerden 51°1 erkek 64’1 ise kadindir. Calismada kaynak kisi olarak; 6zellikle orta yag iistii
kadin ve erkekler, ¢obanlar, aricilar, ip, sepet ve hasir gibi el sanatlarinda usta kisiler, yorede gorevli ziraatgiler,
ormancilar ve 6gretmenler se¢ilmistir. Kaynak kisiler belirlenirken yorenin kiiltiirel dokusuna uygun olarak Roman ve
Alevi-Tiirkmen gruplarindan kisilerinde kaynak kisi olarak secilmesine dikkat edilmistir.

2.3. Pazar Arastirmalar

Nihan POYRAZ KAYABASI et al., Ethnobotanical Studies on Useful Plants in Manyas (Balikesir/Turkey) Region



60 Biological Diversity and Conservation — 9 / 3 (2016)

Manyas yoresinde kurulan pazarlarin yani sira ¢evre alanlarda kurulan yerel pazarlarda gesitli periyotlarla
defalarca gezilmistir. Yoresel pazar gezilerinde satilan kagsik, sepet, sele, nazarlik ve siipiirge gibi cesitli el sanatlar
driinleri fotograflanmistir (Sekil 2). Alinan Orneklere birer numara verilerek, iiriiniin yerel adi, nasil yapildigi,
yapiminda hangi bitkilerin kullanildig1 ve yapim asamalari kayit altina alinmustir.

Sekil 2. Yoresel pazarlar — el sanat1 tirtinleri
2.4. Bitki Toplama, Teshis ve Muhafaza

Yorede kullanimui tespit edilen faydali bitkilerin toplanma islemleri yerel halk ile beraber c¢evre alanlar
gezilerek yapilmistir. Kullanimi belirlenen bitkilerin kesin teshisleri Prof. Dr. Bayram YILDIZ ve Prof. Dr. Giilendam
TUMEN tarafindan yapilmistir. Teshisi yapilan 6rnekler Balikesir Universitesi Fen-Edebiyat Fakiiltesi Biyoloji Boliimii
Herbaryumu’nda muhafaza altina alinmugtir..

3. Bulgular

Aragtirma siiresince (2009-2011), Manyas koyleri ve semt pazarinda yiiriitiilen ¢alismalarda; gesitli el sanatlarinda
kullanilan 17, dogal boyar madde eldesinde kullanilan 9, yorede siis bitkisi olarak kullanilan 26, hayvan yemi olarak
kullanilan 35, ar1 bitkisi 8 olarak kullanildig: tespit edilmistir (Sekil 3). Yorede farkli amaglar igin faydanilan (balik
yakalama, ticari, nazar, koruyucu) 11 bitki taksonu kullanim sekilleri ile beraber kayit edilmistir.

Sekil 3. Arastirma alanindaki bitkilerin kullanim ¢esitliligi
3.1. Yem Bitkileri

Aragtirma alaninda hayvan yemi olarak kullanilan 35 bitki taksonu saptanmustir. (Tablo 1). Hayvan yemi
olarak kullanilan bitkilerin 30 tanesi dogal, 5 tanesi ekimi yapilan taksonlardir. Taksonlarin cogu Asteraceae (6 takson),
Fabaceae (6 takson), ve Poaceae (6 takson) familylarina aittir. Ayrica Manyas yoresinde Beta vulgaris var.
saccharifera, Sonchus asper, Vicia faba ve Helleborus orientalis bitkilerinin hayvanlara siit artirdig1 diistiniildiigii i¢in
bolca verildigi tespit edilmistir.
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Tablo 1. Yoérede Hayvan Yemi Olarak Kullanilan Bitkiler

Bitki Taksonu Yerel Adlar Bitki Taksonu Yerel Adlar:
Agropyron repens L. Ayrik otu 19. | Rumex patientia L. Labada
Arbutus unedo L. Davulga 20. | Rumex tuberosus L. Kuzu kulagi, eksi kulak
Arwndo donax L. Kargi, Kamig 21. | Ruscus aculeatus L. Tavsan memesi, degirmencik, tavsan
gobegi
Avena sativa L. Yulaf 22. | Silybum marianum (L.) Kenger dikeni
Gaertner
Beta vulgaris var. Seker pancari 23. | Sonchus asper (L.) Hill Siit dikeni
saccharifera L.
Cynoglossum creticum Miller. | Kopek dili 24. | Sonchus oleraceus L. Siitlengeg
Crepis sancta (L.) Babcook Sar1 yem 25. | Styrax officinalis L Tesbihlik, tesbih agaci
Carduus acicularis Bertol. Koyun gozii 26. | Trifolium nigrescens Viv. Tirfil
dikeni
Chnicus benedictus L. Seker dikeni 27. | Trifolium resupinatum L. Tirfil
Eryngium bithynicum Boiss. Dikenli ot 28. | Trifolium purpureum Lois. Tirfil
Hordeum murinum L. Kara ¢imen 29. | Trifolium echinatum Bieb. Tirfil
Olea europaea L. var. Zeytin 30. | Viciafaba L. Bakla
europaea
Oxalis L. Yonca 31. | Viciasativa L. Yabani fig
Phillyrea latifolia L. Piynar 32. | Viscum album L. subsp. Okse otu
album
Paliurus spina- christi Mill. Karagali, draga 33. | Triticum sativum L. Bugday
Polygonum amphibium L. Kune,stir, 34. | Tordylium aegaeum Runem. | Asimtatik
kizilbacak
Polygonum cognatum Meisn. | Madimak 35. | Zea mays L. subsp. mays Misir
Rumex conglomeratus Labada
Schreb.

3.2. Siis Bitkileri

Aragtirma alaninda toplam 26 bitki taksonunun siis bitkisi olarak kullanildig: tespit edilmistir (Tablo 2).
Bunlardan 6’s1 dogal, 22’si yorede ekimi yapilan taksonlardir. Arastirma alaninda siis bitkisi olarak kullanilan bitki
taksonlarin degisik kullanim sekilleri tespit edilmistir. Bu bitkilerden bazilari ev ve balkonlarda siis bitkisi olarak
kullanilirken, bazilar1 park ve bahge siislemelerinde kullanilir. Arastirma alaninda kiiltiirii yapilan ve dogadan toplanilan
bazi bitkilerin yerel pazarlarda siis bitkisi olarak satildigi gozlenmistir. Ayrica evlerde, avlularda siis olarak ekilen
biberiye (Rosmarinus officinalis), feslegen (Ocimum basilicum) gibi bazi kokulu bitkilerin soguk alginligi, istah agici,
gaz giderici baz1 hastaliklarin tedavisinde kullanildig: tespit edilmistir.

3.3. El Sanatlarinda Faydanilan Bitkiler

Yorede el sanatlarinda kullanilan 17 bitki taksonu tespit edilmistir. Calismalar sonucunda aga¢ islerinde (5
takson), siipiirge (4 takson), sepet-sele (3 takson), ¢ocuklar i¢in oyuncak yapiminda kullanilan (6 takson) tespit
edilmistir. Yorede el sanatlar ile ilgili en yogun kullamm agag isleridir. Kasik agaci, Akcaaga¢ (Acer campestre),
davulgu (Arbutus unedo), kasik agaci (Fraxinus ornus) bitkileri tahta kasik ve camasir topact yapiminda
kullanilmaktadir. Giirgen (Carpinus orientalis) odununun eskiden ¢it siiren hayvanlar i¢in boyundurluk ve tekerlek
yapiminda kullanildig: belirlenmistir. Yorede siipiirge otu (Artemisia santonicum), piren otu (Erica arborea) ve pinar
(Phillyrea latifolia), tavsan kemigi (Jasminum fruticans) bitkileri siipiirge yapiminda kullanilmaktadir. Aragtirma
alaninda yemisen (Crataegus microphylla) bitkisnin dallarindan hayvanlar igin nazarhik yapildigi kayit edilmistir.
Ayrica Manyas yoresinde Papaver rhoeas, Sambucus nigra, Oenanthe pimpinelloides, Fraxinus ornus, Avena sativa,
Helianthus annuus taksonlarinin oyuncak yapiminda kullanildigi belirlenmistir. Arasgtirma alaninda zengin el sanati
alanlarindan biride sele, sepet ve kiife yapimidir. Kargi (Arundo donax), sogiit (Salix alba), zeytin filizleri (Olea
europea) sepet, sele, kiife yapiminda kullanilan bitki tiirleridir. Yo6rede sepet, sele ve kiife 6rmeciligi Roman
kiiltiiriiniin bir pargasi olarak bilinir. Aragtirma alaninda Romanlar disinda bu isle ugrasan baska hi¢ kimsenin olmayisi
dikkat ¢ekici bir tespittir.
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Tablo 2. Arastirma Alaninda Tespit Edilen Siis Bitkileri ve Kullanim Sekilleri

Bitki taksonu Yerel Adlar Kullanim Sekli
1. | Antirrhinum majus L. Aslanagzi Ev ve bahgelerde siis bitkisi olarak kullanilir.
2. | Artemisia absinthium L. Ar1 otu Genellikle bahgelerde siis bitkisi olarak
kullanilir.
3. | Asparagus acutifolius L. Dikencik Bitki kurutularak evlere siis olarak asilir
4. | Begonia semperflorens Hook. Begonya Evlerde siis bitkisi olarak kullanilir.
5. | Calendula officinalis (L.) Moench | Nergiz Park ve Bahgelerde siis bitkisi olarak kullanilir.
6. | Campanula x hybrid L. Mavis Park ve Bahgelerde siis bitkisi olarak kullanilir.
7. | Caryophyllus cv. Yer karanfili Park ve Bahgelerde siis bitkisi olarak kullanilir.
8. | Centranthus ruber (L.) DC. Mini mini Bahgelerde siis bitkisi olarak ekilir.
9. | Chrysanthemum x grandiflorum Kasimpati Ev ve bahgelerde siis bitkisi olarak kullanilir.
cv. (Ramat.) Kitam
10. | Chrysanthemum x morifolium cv. | Kasimpati Park ve Bahgelerde siis bitkisi olarak kullanilir.
Ramat.
11. | Echium italicum L. Bal otu, Engerek otu Ev ve bahgelerde siis bitkisi olarak kullanilir.
12. | Elaeagnus angustifolia L. igde Gizel kokusu nedeni ile dallart evlerde siis
olarak vazolara konulur
13. | Erica arborea L. Piren otu Dogadan toplanip yerel pazarlarda siis bitkisi
olarak satilir.
14. | Fuschia x hybrida L. Alman kiipelisi Park ve Bahgelerde siis bitkisi olarak kullanilir.
15. | Hydrangea sp. L. Ortanca Park ve Bahgelerde siis bitkisi olarak kullanilir.
16. | Lagenaria siceraria (Mol.) Standl | Susak Evlerde siis olarak kullanilir.
17. | Lunaria annua L. Kuru ¢igek Bahgelerde siis bitkisi olarak kullanilir.
18. | Impatiens walleriana Hook. Cam giizeli Bahgelerde siis bitkisi olarak kullanilir.
19. | Matthiola incana (L.) R.Br. Sebboy Park ve Bahgelerde siis bitkisi olarak kullanilir.
20. | Melissa officinalis L. subsp. Ogul otu Gizel kokusu nedeni ile dallar1 evlere asilir
altissima (Sm.) Arcangeli
21. | Ocimum basilicum L. Feslegen Ev ve bahgelerde siis bitkisi olarak kullanilir.
22. | Pelargonium zonale L. Sardunya Park ve bahge ve evlerde siis bitkisi olarak
kullanilir.
23. | Rosmarinus officinalis L. Biberiye, Kisre Ev ve bahgelerde siis bitkisi olarak kullanilir.
24. | Rosa cv. Giil Park ve Bahgelerde siis bitkisi olarak kullanilir.
25. | Sedum telephium L. subsp. | Kalin kaymak otu Park ve Bahgelerde siis bitkisi olarak kullanilir.
maximum (L.) Krocker
26. | Yucca L. Avize ¢igegi Bahgelerde siis bitkisi olarak ekilir

Manyas ydresinde giiniimiizde hala geleneksel boyalarla boyanmis iiriinlere rastlansa da (kilim, ferace, gorap)
giinlimiizde bu kiiltlir tamamen yok olmaktadir. Bolgedeki arastirmalarda 9 bitki taksonunun geleneksel boya eldesinde
kullanildigr tespit edilmistir. Anchusa officinalis (Si1gir dili) bitkisinin kokii suda kaynatilarak igmik adi verilen kesilmis
siit suyunda bir ay bekletilir. Glivez ad1 verilen koyu kirmizi bir renk elde edilir. Eskiden kilim dokumada, coraplara
burunluk yapiminda sik¢a bu renk kullanilirdi. Ayrica eskiden Quercus infectoria Oliver. (Mazi1 mesesi) bitkinin halk
tarafindan kombak olarak adlandirilan gallar1 kirilarak kaynatilinca sarimsi renkli boya maddesi elde edilip kullanilirdi.
Bitkilerden elde edilen boya renkleri Tablo 3’te verilmistir.

3.4. Yakacak Olarak Kullanilan Bitkiler

Manyas yoresinde toplam 14 bitki taksonun yakacak olarak kullanildig: tespit edilmistir. Yorede yayilis
gosteren mese tiirleri (Quercus ithaburensis, Quercus infectoria) yakacak olarak ¢okca tercih edilen taksonlardir.
Ayrica yorede daha az siklikta olsa Acer campestre, Arbutus unedo, Phillyrea latifolia, Paliurus spina, Fraxinus ornus,
Morus nigra tiirlerinin odunlarinin yakacak olarak kullanildig1 goriilmektedir.

3.5. Ari Bitkileri

Ayrica Manyas yoresinde yapilan arastirmalarda Melissa officinalis L. subsp. altissima (Sm.) Arcangeli,
Phlomis russeliana Sims., Melissa officinalis L. subsp. officinalis L., Lavandula stoechas L. subsp. stoechas L., Cistus
creticus L., Echium italicum L., Artemisia absinthium L., Paliurus spina- christi Mill. vb. baz1 bitki taksonlarinin
bolgede ar1 otu olarak bilindigi tespit edilmistir.

Nihan POYRAZ KAYABASI et al., Ethnobotanical Studies on Useful Plants in Manyas (Balikesir/Turkey) Region



Biological Diversity and Conservation — 9 / 3 (2016) 63

Tablo 3. Boyar Madde Olarak Kullanilan Bitkiler

Boya Eldesinde Kullamilan Kisim Elde Edilen Renk
Bitki Taksonu Yerel Adlar:
1. | Allium cepa L. Sogan Kabuklar Kirmizi
2. | Alnus glutinosa L. Kizilagag Dallar Siyah renk
3. | Anchusa officinalis L. Sigir dili Kok Giivez (koyu kirmizi)
4. | Cydonia oblonga Miller. Ayva Kurumus yapraklar Lacivert kahverengi
5. | Fraxinus ornus L. Disbudak Kabuklar Yesilimsi siyah
6. | Quercus ithaburensis Decne. | Kizil pelit Kabuklar Kirmizi
7. | Quercus infectoria Oliver. Mazi mesesi Gallar Sarimsi
8. | Punica granatum L. Nar Kabuklar Sarimst
9. | Ruscus aculeatus L. Tavsan memesi | Kok Siyah

4. Sonuglar ve tartisma

Manyas ydresinde yapilan etnobotanik arastirmalar sonucunda yoérede; hayvan yemi olarak kullanilan 35, siis
bitkisi olarak kullanilan 26, gesitli el sanatlarinda kullanilan 17, dogal boyar madde yapiminda kullanilan 9, ar1 bitkisi
olarak bilinen 8 bitki taksonu tespit edilmistir. Yorede ayrica degisik sekillerde faydanilan (balik yakalama, ticari,
nazar, koruyucu) 11 bitki taksonu ile ilgili veriler kayit edilmistir.

Arasgtirma alaninda el sanatlarinda ve siis bitkisi olarak kullanilan bazi bitki taksonlarinin kiigiik ticari gelir
karsihiginda yerel pazarlarda satildiklar tespit edilmistir. Kasik agaci, Akcaagag (Acer campestre), davulgu (Arbutus
unedo), kasik agaci (Fraxinus ornus) bitkilerinden yapilmis tahta kepce ve kasiklara pazarlarda siklikla
rastlanilmaktadir. Ayrica ticari degeri kismen siiren el sanati alanlarindan biride sele, sepet ve kiife yapimidir. Kargt
(Arundo donax), sogiit (Salix alba), zeytin filizleri (Olea europea) bitkilerinden yapilan sepet, sele ve kiifeler yerel
tezgahlarda goriilmeye devam etmektedir. Yorede Sepet, sele drmeciligi Roman kiiltiiriiniin bir pargasi olarak bilinir.
Ticari tercihlerin zaman icindeki degisimi ve arz-talep dengesi ydrede bu sanatla ugrasan Romanlarin sayisinin
azalmasina neden olmaktadir.

Anadolu’da birgok yerel bitki asirlardir gida, insan ve hayvan tedavisi, dogal boya, oyuncak, barmak, giyim,
eglence ve estetik gibi bircok amag i¢in kullanilmaktadir. Ancak modernlesme, kirsal alanlardan sehirlere hizli g,
cesitli hizmetlere daha kolay erisim, bu mirasin hizla yok olmasina neden olmaktadir. Yerel kullanimlarin
kaybolmasiyla birlikte etrafindaki tiim bilgilerin - yerel adlar1, yapim ve kullanim sekilleri vb. biitiin kiiltiirel mirasin,
hepsi yok olup gitmektedir. Bu gesitlere verilen isimler, yerel halkin esprilerini, dil zenginligini, kiiltiirel mirasini, bazen
diinyaya bakislarini yansitir.

Nesiller boyu kusaktan kusaga aktarilan bu geleneksel bitki kullanma mirasinin kayit altina alinmasi biiytik
Oonem arz etmektedir. Bu nedenle bu ¢aligma, {ilkemizde yapilacak yeni etnobotanik ¢alismalara kaynak saglama ve fikir
verme agisindan 6nem arz etmektedir.
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Abstract

Chubs is one of the most important biological elements of Turkey's inland waters. This species which spread
northwest Anatolia in Turkey, found in all branches of the Nilufer Stream. S. cii is endemic species to Biga Peninsula.
This study was conducted to compare meristic and morphometric features of S.cii were obtained from the two main
tributaries in Nilufer Stream. Morphometrically, 25 phenotypic characters were studied, and meristically, 7 characters.
PCA analysis is performed using the measurement characters, were regressed to a standart length. As a result of the
PCA analysis of the populations which differ in some characters and partially form two groups were found.
Demonstrating these differences, the variance of the rate of four factors 77.51 % was found.

Key words: Squalius cii, morphometric, meristic, Bursa, Nilufer Stream

*

Niliifer cayinda Squalius cii (Richardson, 1857)’nin morfometrik ve meristik karakterlerinin belirlenmesi

Ozet

Tatli su kefali iilkemiz i¢ sularmin 6nemli biyolojik elementlerinden biridir. S. cii Biga Penisula yarim adasina
endemik bir tiirdiir. Ulkemizde kuzeybati Anadolu’da yayilis gosteren bu tiir Niliifer ¢aymim biitin kollarinda
bulunmaktadir. Bu ¢alismada S. cii’nin Niliifer Cay’’nin iki ana kolundan elde edilen 6rneklerin meristik ve
morfometrik 6zelliklerinin karsilastirilmasi yapilmistir. Morfometrik 25 meristik 7 karakter dlgiilmiistiir. Olgiilen bu
karakterlerin standart boya oranlamalari kullanilarak PCA analizleri yapilmistir. Yapilan PCA analizi sonucunda
populasyonlarinin bazi karakterler bakimindan farklilik gosterdigi ve kismen de olsa 2 grup olusturdugu tespit
edilmistir. Bu farkliliklar1 ortaya koyan 4 faktoriin varyansi agiklama oran1 %77,51 olarak bulunmustur.

Anahtar kelimeler: Squalius cii, morfometri, meristik, Bursa, Niliifer Cay1
1. Giris

Niliifer Cay1 103 km uzunlugu ile Bursa ili’nin en énemli akarsularindan biridir. Niliifer Cayr’nin bir kolu,
Uludag’in giiney yamaglarindan dogan, Arasdere, Ericek Deresi, Sogukpinar ve Sultaniye kolunun birlesmesiyle olusur.
Niliifer Caymin diger kolu ise Deligay, Aksu Deresi ve Narlidere’den gelen sularin birlesmesiyle olusur. Niliifer Cay1
izerinde Doganci Baraji, Niliifer Baraji ve birgok golet vardir. Niliifer Caymin bazi boliimlerinde dere 1slah ¢alismalari
yapilmistir. Su yerlesim alanlarina ulastiktan sonra yogun bir sanayi, evsel ve tarimsal atiklarla yogun bir kirliligine
maruz kalmstir. Niltifer Caymin yogun olarak maruz kaldig1 bu asir1 kirlenmeden dolay1 yerlesim alanlarindan sonraki
kisminda balik 6rnegi elde edilememistir.

Tatlisu kefali genel olarak yavas akan nehirler, caylar, dereler ve géllerde yasarlar ( Kottelat, 1997; Turan et al.
2007). Bat1 Palearctic bolgede Tatlisu kefali tiir ¢esitliligi agisindan genis ve yaygin bir gruptur ve yaklasik olarak 45
tiir ile temsil edilmektedir (Ozulug and Freyhof, 2011). Kefal Tiirkiye’de neredeyse biitiin nehirlerde bulunur (Geldiay
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ve Balik 1988; Bogutskaya, 1997). Bat1 ve orta Anadolu’da Tatli su kefallerinin 12 tiir ile dagilim gostermektedir
(Ozulug and Freyhof, 2011; Turan et al. 2013). Squalius cii Penisula yarim adasia endemik bir tiir oldugunu bildirerek
taksonomik ozelliklerini vermiglerdir. Geleneksel taksonomik c¢aligmalarda tiir ayrimlari morfolojik karakterlere gore
yapilir, ancak bazi tiirlerde morfolojik karakterler diisiik degiskenlik gdsterdigi icin tiir ayrimi zordur (Doadrio and
Carmona, 1998). Bu ¢alisma ile Niliifer Cayi’nda Squalius cii tiiriiniin taksonomik siniflandirilmasi i¢in kullanilan
meristik ve morfometrik karakterleri ayrintili olarak belirlenmis ve elde edilen verilerin karsilastirilmast yapilmistir.
Elde edilen veriler 1s13¢inda endemik olan bu tiiriin reaksiyon normu igin meristik ve morfometrik karakterlerinin
sinirlarmin belirlenmesine katki saglamak amaglanmuistir.

2. Materyal ve yontem
2.1 Ornekleme

Bu ¢aligma Niliifer Cay1 tizerinde Misi kdyii, Doganci Baraji {istii, G6lbasi Goleti ¢ikisi ve Narlidere’den elde
edilen orneklerle yapilmis ve Narlidere-G6lbast bir grup, Doganci-Misi bir grup olacak sekilde ayrilmistir (Sekil 1).
Ornekler TS EN 14011: 2004. “Water Quality. Fish Sampling Using Electrofishing” standartlarina gore elektriksel
yalitima sahip uygun kiyafet ve SAMUS 725 MP cihazi kullanilarak yakalanmigtir. Yakalanan 6rnekler %10’ luk
formaldehitte fikse edildikten sonra % 70’lik ethanolde saklanmistir. Olgiimler 0,01 hassasliktaki dijital kumpas ile
yapilmustir. Olgiimlerde, (Kottelat and Freyhof 2007; Ozulug and Freyhof, 2011; Turan et al. 2007; Turan et al. 2013;
Hubbs ve Lagler 1947) ¢alismalarinda kullandiklart karakterler esas alinarak yapilmstir.

2.2 Morfometrik ve Meristik Olciimler

Calismada kayit edilen morfometrik 6l¢imler; Standart boy (SB), bas boyu (BB), maksimum viicut yiiksekligi
(MVY), pre dorsal mesafe (PreD), preanal mesafe (PreA), pektoral-anal mesafe (P-A), pektoral-ventral mesafe (P-V),
ventral-anal mesafe (V-A), dorsal yiizgeg yiiksekligi (DY), anal yiizgeg yiiksekligi (AY), pektoral uzunluk (PU), ventral
uzunluk (VU), kuyruk uzunlugu (KU), kaudal ¢atal uzunlugu (CCU), kuyruk sap1 derinligi (KSD), burun uzunlugu
(BU), g6z ¢ap1 (GC), goz aras1 mesafe (GAM), bas genisligi (BG), bas yiiksekligi (BY) olup, 6l¢iilen uzunluklarin
standardizasyonu PAST v.3.14 (Hammer et al. 2001) programi ile yapilmistir. Meristik 6lglimler dorsal, anal, pektoral
ve vental ylizge¢ basit ve dallanmis 151 sayilari. Line lateral pulsayisi, line iist pul sayisi ve line alt pul sayisi
belirlenmistir. Dorsal ve anal yiizge¢’in tek pterygiophoredan dallanan son iki 15m tek yazilmis ve ‘%2 olarak
belirtilmistir.

3. Bulgular
Narlidere istasyonundan elde edilen balik 6rneklerinin renkleri ile diger istasyonda (Misi-Doganci) elde edilen
balik drneklerinin renkleri arasinda gozle goriiliir bir fark vardir. Narlidere elde edilen balik drneklerinin genel viicut

goriinlimii canli 6rneklerde parlak gilimiisi renkte iken diger istasyonlarda 6zellikle baligin dorsal tarafinda sarimsi
kahverengi tona yakin bir renk hakimdir (Sekil 2, 3). Balik standart boyu biiyiidiikce morfometrik 6l¢iim degerlerinde
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degisiklikler gosterdigi gozlenmistir. Istasyonlar arasinda yakalanan bireyler arasinda kismen de farkliliklar oldugu
gozlenmistir.

Bu calismada, standart boyu 180 mm’nin {izerinde olan 6rneklerde géz ¢apinin standart boya oran1 % 3,74-
4,52 araliginda iken, standart boyu 90 mm’ nin altinda olan bireylerde ise g6z ¢apin %5,92-7,27 aralifinda oldugu
tespit edilmistir. Bu ¢aligmada standart boyu en biiyiik 6rnek Misi-Doganci istasyonunda elde edilmis 255 mm,
Narlidere-G6lbasinda ise en biiyiik standart boy 198 mm olarak 6l¢iilmiistiir. Genel olarak dorsal yiizgecte 3 basit 7-8%
dallanmis 1510, anal ylizgecte 3 basit 8 5, pektoral yiizgecte 14-16 dallanmis 151, pelvic yilizgecte 8-9 dallanmis 151n
bulunmustur. Lateral line’de bulunan pul sayist Narlidere-Golbasinda 44-46 adet, Misi-Dogancida ise 43-47 adet
araliginda bulunmustur. Dorsal yiizgecte basit-dallanmis 1sin sayilari Narlidere-Gdlbasinda III 7-8 Y52 ve Misi-
Dogancida ise III 8 Y5 olarak bulunmustur (Tablo 1). Maksimum viicut yiiksekligi Narlidere-Golbasinda % 23,76-26,78
araliginda Misi-Dogancida %22,34-27,2 araliginda bulunmustur. G6z ¢apmnin bas boyuna orani Narlidere-Golbasi
%16,92-24,97, Misi-Doganci da %14,45-26,38 araliginda bulunmustur (Tablo 2).

Yapilan PCA analizi sonucunda Narlidere ve Doganci bolgesindeki popiilasyonlarn birbirinden kismen
ayrildigr goriilmistiir (Sekil 3,4). Bu iki grup arasindaki varyansi agiklayan 4 faktoriin varyansa katkisinin sirasiyla
%35,48, % 29,25, % 6,81, % 5,97 olarak hesaplanmis ve sayisal degerler Tablo 3’ de grafiksel degerler Sekil 6’ da
verilmistir. Etkin karakter belirlenirken varyans degeri >0.30618 olanlar kullanilmis ve bu degerden biiyiik olanlar koyu
olarak gosterilmistir

Sekil 2. Narlidere S.cii canli 6rnegi

Sekil 3. Misi-Doganct S. cii canli rnegi

Tablo 1. Nilifer Cay1 ana kollarinda Squalius cii meristik 6l¢timleri

Narlidere- Misi- (Ozulug ve
Golbast Doganct Freyhof,
2011)

Lateral line pul sayist 44-46 43-47 40-44
Dorsal yiizgeg baslangici ile lateral line arasi pul sayisi 7-8 7-8 7-8
Pelvik yiizge¢ baslangici ile lateral line arasi pul sayist 3 3 3
Basit ve Dalanmus ylizgec 1sinlar1 dorsal yiizgeg 111 7-8 118 111 8-9
Basit ve Dalanmus ylizge¢ 1sinlar1 Anal yiizgeg 1118 118 111 7-8
Pektoral yiizgeg 14-16 14-16 16-17
Pelvik yiizgeg 8-9 9 9
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Tablo 2: Niliifer Cay1 ana kollarinda Squalius cii morfometrik 6lgtimleri

67

Narlidere-Golbast n=9 (SL Doganci-Misi n= 17 (SLmin (Ozulug and Freyhof,
Min:57. Max: 198. Ort. 99) 65 max. 255-ort. 138 mm) 2011) n=26

% standart boy Min Max SD Min Max SD Min Max SD
Bas boyu 24.46 28.79 1.50 24.04 28.17 1.02 245 28.0 0.8
Maksimum viicut yiiksekligi 23.76 26.78 111 22.34 27.02 1.22 24.1 29.2 15
Predorsal mesafe 50.35 57.25 1.11 51.92 56.16 1.20 53.4 57.4 1.0
Prepelvik mesafe 50.69 53.30 1.08 47.25 54.43 1.89 51.0 54.3 0.9
Preanal mesafe 70.93 76.33 2.00 69.03 75.16 1.76 72.6 76.3 0.9
Pektoral-anal mesafe 48.37 52.81 1.45 46.03 53.19 1.96

Pektoral-pelvik mesafe 26.23 30.30 1.16 25.58 30.69 1.38 25.7 30.4 1.0
Pelvik- anal mesafe 21.88 26.11 1.43 20.82 25.98 1.46 215 26.1 11
Kuyruk sap1 uzunlugu 18.46 23.64 1.61 19.32 2291 0.95 18.7 22.3 0.9
Kuyruk sap1 derinligi 10.81 14.97 1.30 9.96 12.81 0.72 10.8 13.3 0.5
Dorsal yiizgeg yiiksekligi 16.61 20.31 1.30 16.27 22.92 1.95

Pektoral yiizge¢ uzunlugu 17.22 20.72 0.99 15.00 20.15 1.34 155 195 11
Pelvik yiizge¢ uzunlugu 14.50 16.80 0.71 13.56 16.85 1.00 14.2 17.0 0.8
Anal yiizgeg yiiksekligi 16.53 18.20 0.62 14.77 19.63 1.41

Tablo 2 (devam)

SKaudal yiizge¢ uzunlugu 19.21 24.89 1.84 16.98 26.20 2.66

Kaudal yiizgeg catal uzunlugu 12.96 15.84 0.91 10.63 16.40 1.45

Bas genisligi (Goz ortasindan) 12.37 14.36 0.76 12.64 15.44 0.75

Eéiﬁiﬁ;hgi (Goz 1319 | 1661 | 061 |1269 |1510 | 072

Goz cap1 4.63 6.11 0.43 3.74 7.27 1.02

Burun uzunlugu 7.48 9.26 0.69 7.93 9.28 0.36

G0z aras1 mesafe 8.97 11.64 0.99 9.78 11.56 0.47

% Bas boyu

Bas derinligi (g6z hizasindan) 46.78 52.92 1.88 48.35 58.08 2.43 48.1 54.3 15
Burun uzunlugu 28.90 34.30 1.73 29.79 34.59 1.25 28.7 34.4 11
Go6z gap1 16.92 24.97 2.12 14.45 26.38 3.37 18.6 23.9 1.2
Goz aras1 mesafe 34.64 41.43 2.23 37.40 44.17 1.72 35.2 39.9 13

Component 2

ARLIDERE-GOLBAS!

*M-D

9.6 -8.0

| Misi-DOGANCI

T
16

-4.54M-

Component 1

Sekil 4. Faktor 1 ve bireylere gore dagilimi
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Tablo 3. Degigkenlerin etkileri
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Component 3

Component 2

Sekil 5. Faktor 2 ve bireylere gore dagilimi

PC1 PC2 PC3 PC4
BB 0.25721 0.16372 -0.12825 0.018755
MVY -0.0030421 0.18592 0.19629 0.42868
PreD 0.19755 0.24396 -0.048561 0.26591
PreV 0.3402 0.21007 0.032306 -0.27676
PreA 0.19429 0.45346 -0.13912 -0.21321
P-A 0.052842 0.48263 0.28924 0.034031
P-v 0.04511 0.19663 0.3519 -0.2573
V-A 0.028931 0.37943 -0.094323 0.2931
DY 0.32426 -0.25754 -0.023583 0.39172
AY 0.22648 -0.12288 -0.15066 0.26016
PU 0.28183 -0.046538 -0.017737 0.23946
VU 0.20257 -0.043797 0.049434 0.15921
KU 0.57093 -0.26239 0.30618 -0.25836
CCU 0.25282 -0.10155 -0.21478 -0.18489
KSU -0.035823 -0.11789 0.72359 0.1316
KSD 0.048581 0.10025 0.029891 0.16319

| Tablo 3 (devam)

BU 0.065492 0.047309 -0.018091 0.00026661
GC 0.16813 -0.092262 -0.078103 0.030967
GAM 0.10301 0.040086 -0.00070458 -0.094114
BG 0.12532 0.038703 -0.075806 -0.099067
BY 0.079723 0.10643 -0.057778 0.038917

4. Sonuclar ve tartisma

Yapilan bu calismada elde edilen meristik ve morfometrik degerler (Ozulug and Freyhof, 2011) calismasindaki S.cii
verileriyle de karsilastirilmas: yapilmistir. Olgiimlerin revizyon calismasindaki degerlerle bu calismada elde edilen degerler
birbirine ¢ogunlukla yakin degerler olugturmasina ragmen bazi degerlerde farkliliklar gézlenmis ve farkli olanlar koyu renk
olarak verilmistir (Tablo 1;Tablo 2). Degiskenlerin temel 6gelere katkisi bakimindan da kuyruk uzunlugu, pekto-anal mesafe,
pekto-ventral mesafe ve maksimum viicut yiiksekligi en fazla etki etmektedir. Dorsal yiizgecte dallanmig 1sin sayisi
bakimindan sadece Narlidere-Gdlbasi’ndan elde edilen 6rneklerde 7 Y2 bulunmustur. Genel olarak dorsal yiizgecte 8-9
dallanmis 1510 bulundugu bildirilmistir (Ozulug and Freyhof, 2011). Elde edilen veriler 1s1ginda balik standart boyu
kiigilildiikge ve biiyiidiikkce morfometrik degerlerin standart boya orani degigmektedir. Ayn1 nehir sisteminde olmasina ragmen
farkli kollardan baliklarin renklerinde, morfometrik ve meristik degerlerinde kismen farkliliklar oldugu gézlemlenmistir.

Niliifer Cay’indan elde edilen S.cii bireylerinin PCA analizleri sonucunda bazi 6zellikler bakimindan farkli iki grup
olusturdugu goriilmistiir. Bu farkliliklar1 agiklayan 4 faktor belirlenmis ve faktorlerin varyansi agiklama orant %77,51 olarak
hesaplanmistir. Birinci faktdrde yer alan PreV, DY ve KU karakterlerinin standart boya orani iki grup arasindaki farklilig
%35,48; Tkinci faktdrde yer alan PreA P-A ve V-A Karakterlerinin standart boya orani iki grup arasindaki farklihig %29.25
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oraninda agiklamaktadir. Bu durum 6zellikle S.cii bireylerini tiir iginde karsilastirirken ve bu tiirii diger Squalius genusunun
tirleriyle karsilastirirken dikkat edilmesi gereken karakterler olarak onerilebilir.

Dogadaki tiim canlilar, metrik ve meristik karakterleri agisindan bir reaksiyon araliginda dagilim gosterirler. Tiirlerin
tayininde kullanilan karakterlerin reaksiyon araliginin bilinmesi, tiirlerin dogru tayin edilmesi i¢in gereklidir. Reaksiyon
normunun genisliginin dogru belirlenebilmesi i¢in o tiiriin birgok populasyonunda metrik ve meristik karakterlerinin tespit
edilmesi 6nemlidir. Yaptigimiz bu ¢aligsma ile S. cii tiirtine Niliifer Cay1i’nin farkli alanlardaki bireylerin metrik ve meristik
karakterinin belirlenerek bu tiiriin reaksiyon normunun dogru belirlenmesine katki saglanmustir.
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Sekil 6. Karakterlerin varyansa katkisi
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Assessment of zooplankton by the index analysis in Kaldirim and Halikan Ponds, Malatya/Turkey
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Abstract

In this study zooplankton in Kaldirim and Halikan Ponds were investigated between March 2012 and February
2013. A total of 52 species were identified in Kaldirim Pond including 40 Rotifera, 8 Cladocera and 4 Copepoda
species. In Halikan Pond a total of 45 species were identified including 36 Rotifera, 7 Cladocera and 2 Copepoda
species. Rotifera group was observed as the most dominant among zooplankton groups.

Certain physical and chemical parameters such as water temperature and dissolved oxygen were measured
every month during the study. Shannon-Wiener and Margalef’s diversity indexes were used to determine species
diversity. In Kaldirim Pond, the highest Shannon-Wiener index value was found at the 1% station in june (/'=2.01) and
the lowest value was observed at the 2" station in september (H'=0.44). In Halikan Pond, the highest Shannon-Wiener
index value was found at the 1% station in april (F'=1.54) and the lowest value was observed at the 2" station in july
and august (4'=0.50). In Kaldirim Pond, the highest Margalef index value was found at the 2" station in june (D=4.45)
and the lowest value was observed at the 2" station in september (D=0.32). In Halikan Pond, the highest Margalef
index value was found at the 1% station in may (D=2.89) and the lowest value was observed at the 1%t and 2" stations in
february (D=0.58). Scanning electron microscope images were taken for certain Rotifera species.

Key words: Rotifera, Cladocera, Copepoda, SEM, index analysis

*

Kaldirim ve Halikan Géletleri Malatya-Tiirkiye zooplanktonun indeks analizleri ile degerlendirilmesi

Ozet

Kaldirim ve Halikan Goletleri’nin zooplanktonu Mart 2012-Subat 2013 tarihleri arasinda incelenmistir.
Kaldirim Géleti’nde 40 Rotifera, 8 Cladocera, 4 Copepoda olmak iizere toplam 52 tiir, Halikan Goleti’nde 36 Rotifera 7
Cladocera, 2 Copepoda olmak {izere toplam 45 tiir teshis edilmistir. Zooplankton gruplari igerisinde en baskin grubu
Rotifera’nin olusturdugu gézlemlenmistir.

Calisma boyunca her ay su sicakligi, pH, ¢ozlinmiis oksijen gibi bazi fiziksel ve kimyasal parametreler
Ol¢lilmistiir. Tespit edilen tiirler arasinda benzerlik olup olmadigini anlamak igin Shannon-Weiner ve Margalef
cesitlilik, indeksleri kullanildi. Kaldirim Géleti’nin Shannon Wiener indeks’i en yiiksek 1. istasyon’da haziran ayinda
(H=2,01) ve en diisiik degeri ise 2. istasyon’da eyliil ayinda bulunmustur (H'=0,44). Halikan Goéleti’'nin Shannon
Wiener indeks’i en yiiksek 1. istasyon’da nisan aymda (H'=1,54) ve en diisiik degeri ise 2. istasyon’da temmuz ve
agustos aylarinda bulunmustur (H'=0,50). Kaldirim Géleti’nin Margalef indeks’i en yiiksek 2. istasyon’da haziran
ayinda (D=4,45) ve en diisiik degeri ise 2. istasyon’da eyliil ayinda bulunmustur (D=0,32) Halikan Goéleti’nin Margalef
indeks’i en yiiksek 1. istasyon’da mayis ayinda (D=2,89) ve en diigiik degeri ise 1. ve 2. istasyon’da subat ayinda
bulunmustur (D=0,58). Bazi rotifera tiirlerinin taramali elektron mikroskobu ¢ekimleri yapilmistir.

Anahtar kelimeler: Rotifera, Cladocera, Copepoda, SEM, index analizi
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1. Introduction

As in all ecosystems, in aquatic ecosystems, the fact that organisms fed on other organisms and become food
for others, concurrently affects the efficiency of this ecosystem positively. Phytoplankton organisms use solar energy in
photosynthesis producing organic matter and form the first link in the food chain in aquatic ecosystems. Thus, they
called as producers. On the other hand, zooplankton organisms form the main food link between phytoplankton
organisms and higher forms in the aquatic ecosystem food chain, and therefore occupy a significant role in aquatic
systems (Giindiiz, 1984).

Studies conducted to determine the relationships between groups of organisms in aquatic ecosystems, and
between these and the chemical and physical characteristics of the ecosystem they inhabit, are required to determine
both the limits of utilization of the ecosystem with regard to fishing and aquaculture and the basic biological efficiency
of the aquatic ecosystem (Kirgiz, 1984).

A change in the physico-chemical aspects bring about a corresponding change in the relative composition and
abundance of the organisms in that water (Adeyemi et al. 2009).

The aim of this work was to determine the zooplankton, qualitatively and quantitatively and to evaluate the
zooplankton community with index analysis. All zooplankton species identified were the first records for this study
field.

2. Materials and methods

Kaldirim Pond is located at 12.5 km northeast and Halikan Pond is located at 23 km southeast of Malatya city
center. Both ponds are used for irrigation (Figure 1).

a b
Figure 1. Kaldirim(a) and Halikan(b) Ponds and samples stations

In this research zooplankton distribution of these ponds were determined between March 2012 - February
2013. Zooplankton samples were taken from 2 stations of each pond. The zooplankton samples were collected with a
standard plankton net (Hydrobios Kiel, 25 cm diameter 55 um mesh size) horizontal hauls and the specimens were
preserved in 4% formaldehyde solution in 250 ml plastic bottles. The species were identified according to Kolisko
(1974), Koste (1978a, b), Segers (1995), Flossner (1972), Negrea (1983) Einsle (1996). Temperature and dissolved
oxygen were measured by an Oxi 315i/SET oxygen-meter, pH by a Lamotte (pH 5-WC) model pHmeter. The Pearson
Correlation analysis was used for determination the correlation between physicochemical parameter and zooplankton
community. Correlation analysis was applied by using Microsoft Minitab computer programme.

Table 1. The Coordinates of Kaldirim and Halikan Ponds

38°31'18.31"E

Kaldirim 1. station 2. station
Pond 38924'02.55"N 38°23'51.05"N
38°23'44.03"E 38923'35.52"E

Halikan 1. station 2. station
Pond 38°17'32.14"N 38917'31.66"N

38°31'09.45"E
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3. Results

A total of 52 species were identified in Kaldirim Pond including 40 Rotifera, 8 Cladocera and 4 Copepoda
species. A total of 45 species were identified in Halikan Pond including 36 Ratifera, 7 Cladocera and 2 Copepoda
species. K. cochlearis and P. dolichoptera from Rotifera were observed during all months of the year in Kaldirim Pond,
where B. longirostris from Cladocea and Cyclops vicinus from Copepoda were the most dominant species. K.
cochlearis from Rotifera was observed in all months in Halikan Pond except january and february. A. priodonta from
Rotifera, B. longirostris from Cladocera and Cyclops vicinus from Copepoda were the most dominant species in this
pond (Table 2-3).

In Kaldirim Pond, maximum water temperature was recorded in july as 28°C and the minimum temperature of
5.5°C was recorded in december. The highest pH value 8.6 was recorded in july and the lowest pH value, 7.1 was
recorded in march. The lowest dissolved oxygen amount was recorded in july with 7.10 mgL, and the highest was
recorded in december with 8.89 mgL™. In Halikan Pond, maximum water temperature was recorded in July as 27.9°C
and the minimum of 5.3°C was recorded in december. The highest pH value of 8.5 was recorded in june and the lowest
pH value 7 was recorded in april. The lowest dissolved oxygen amount was recorded in july with 7.12 mgL™, and the
highest was recorded in december with 8.90 mgL™* (Table 4).

It was determined that the species diversity in Kaldirim Pond was at its highest at the 1% station in june (H'=

2.01) and was at its lowest in september (H'= 0.68), The same results were obtained from Margalef diversity index by
reaching the highest value in june (D=3.37) and the lowest value in september (D=0.48). The diversity of the species in
Kaldirim Pond was at its highest at the 2" station in june (H'= 1.99) and was at its lowest in september ('= 0.44), and
also Margalef diversity index reached the highest value in june (D=4.45) and the lowest value in september (D=0.32).
In Halikan Pond highest Shannon Wiener diversity index was calculated at the 1% station in april (H'= 1.54) and the
lowest in march (H'= 0.66). Margalef diversity index reached the highest value in may (D=2.89) and the lowest value in
february (D=0.58). The diversity of the species in Halikan Pond was at its highest at the 2" station in april (H'= 1.47)
and at its lowest in the months of july and august (Z'= 0.50), and Margalef diversity index reached the highest value in
april (D=2.81) and the lowest value in february (D=0.58) (Table 5 - 8). Scanning electron microscope images were
taken for certain Rotifera species (Figure 2).

Lecane flexilis Lecane lunaris
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Asplanchna priodonta (Trophi) Asplanchna girodi (Trophi)

Polyarthra dolichoptera (Trophi) Synchaeta pectinata (Trophi)
Figure 2. Scanning electron microscope images of certain Rotifera species

In Kaldirim Pond, zooplankton community were positively correlated with dissolved oxygen (r = 0.157,
p<0.001) and pH (r = 0.256, p<0.001). On the contrary zooplankton community were negatively correlated with water
temperature (r = - 0.112, p<0.001).

In Halikan Pond, zooplankton community were positively correlated with dissolved oxygen (r = 0.325,
p<0.01). On the contrary zooplankton community were negatively correlated with water temperature (r = - 0.42,
p<0.01) and pH (r = - 0.017, p<0.01). Both of ponds were found to be significant relationship between water quality
parameters with zooplankton community.

Table 2. Monthly distribution of zooplankton in Kaldirim Pond

MIAIMJJJJJA]S]O[N]D]JJ]F
ROTIFERA
Ascomorpha ecaudis Petry, 1850 +
Asplanchna priodonta Gosse, 1850 + |+ |+ |+ + +
Brachionus angularis Gosse, 1851 + | + + |+ |+ |+
Brachionus calyciflorus Pallas, 1766 + +
Brachionus quadridentatus Hermann, 1783 +
Cephalodella catellina (Miiller, 1786) + + +
Cephalodella gibba (Ehrenberg, 1830) + |+ |+ |+ +
Cephalodella ventripes (Dixon-Nuttall, 1901) | +
Colletheca pelagica(Rousselet, 1893) + |+
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Table 2. Continued

Colurella adriatica Ehrenberg, 1831 +

Conochilus dossiarius Hudson, 1885 +

Conochilus hipocrepis (Schrank, 1803) + | +

Conochilus unicornis Rousselet, 1892 + | +

Encentrum mustela (Milne, 1885) +

Encentrum putorious Wulfert, 1936 +

Epiphanes senta (Miiller 1773) +

Euchlanis dilatata Ehrenberg, 1832 + +

Filinia longiseta (Ehrenberg, 1834) + + | + + +

Filinia terminalis (Plate,1886) + +

Hexarthra fennica (Levander, 1892) + |+

Keratella cochlearis (Gosse, 1851) + |+ |+ |+ [+ |+ ][+ |[+]+ |+

+
+

Keratella quadrata Miiller, 1786 + +

Keratella tecta (Gosse, 1851) + |+ ¥ ¥ |+

Keratella tropica (Apstein, 1907) +

Lecane bulla (Gosse, 1886)

Lecane flexilis (Gosse, 1886)

Lecane hastata (Murray, 1913)

+ |+ |+ |+

Lecane luna (Miiler, 1776) +

Lecane lunaris (Ehrenberg, 1832) +

+

Lecane pyriformis (Daday, 1905)

Lepadella ovalis (Miiller, 1786) + |+

+
+

Lepadella patella (Miiller, 1786) +

Notholca squamula (Miiller, 1786) + | + +

Polyarthra dolichoptera Idelson, 1925 + |+ |+ | F |+ ||+ ]|+

Pompholyx sulcata Hudson, 1885 +

Scaridium longicadum (Miiller, 1786) +

Synchaeta pectinata Ehrenberg, 1832 + | + + |+

Synhcaeta oblonga Ehrenberg, 1832 + | +

+

Trichocerca capucina(Wierzejski & Zacharias, 1893) +

Trichocerca similis (Wierzejski, 1893) + + + | +

CLADOCERA

Bosmina longirostris (Miiller, 1785) + [+ |+

Chydorus sphaericus (Miiller, 1776)

Daphnia cucullata Sars, 1862 +

+ |+ |+ |+

Diaphanosoma lacustris Korinek, 1981 +

Disparalona rostrata (Koch, 1841) +

+

Macrothrix laticornis (Fischer,1851)

Moina macrocopa (Straus, 1820) + | +

Pleuroxus aduncus (Jurine, 1820) +

COPEPODA

Acanthodiaptomus denticornis (Wierzejski, 1887) + |+

Cyclops vicinus Uljanin, 1875 + | + + + + |+

+

Diacyclops bicuspidatus (Claus, 1857)

Macrocyclops albidus (Jurine, 1820) +

Total number of species (N) 14 |15 |23 |26 |9|10|4|15|7]|10]|6

Table 3. Monthly distribution of zooplankton in Halikan Pond
MIA[M[J[I]A]

wn

[O[N[DJJ[F

ROTIFERA
Ascomorpha ecaudis Petry, 1850 +
Asplanchna girodi de Guerne, 1888 + +
Asplanchna priodonta Gosse, 1850 +
Brachionus urceolaris Miiller, 1773
Cephalodella catellina (Miiller, 1786)
Cephalodella forficula (Ehrenberg,1830)
Cephalodella gibba(Ehrenberg, 1830)
Cephalodella ventripes (Dixon-Nuttall, 1901)
Colletheca mutabilis (Hudson, 1885) + + |+ |+
Colletheca pelagica (Rousselet, 1893) +
Conochilus dossiarius Hudson, 1885 +
Conochilus unicornis Rousselet, 1892 +

+ |+ + |+
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Dicranophorus epicharis Harring and Myers, 1928

Euchlanis dilatata Ehrenberg, 1832

Filinia longiseta (Ehrenberg,1834)

Filinia terminalis (Plate, 1886)

Hexarthra fennica (Levander, 1892)

+

Keratella cochlearis (Gosse, 1851)

Keratella quadrata Miiller, 1786

Keratella tecta (Gosse, 1851)

Lecane bulla (Gosse, 1886)

+

Lecane luna (Miiler, 1776)

Lecane lunaris (Ehrenberg, 1832)

Lecane punctata (Murray, 1913)

Lecane pyriformis (Daday, 1905)

Lepadella ovalis (Miiller, 1786)

+|+ |+ ]+

Lindia torulosa Dujardin, 1841

Notholca squamula (Miiller, 1786)

Polyarthra dolichoptera Idelson

, 1925

Pompholyx sulcata Hudson, 1885

Synchaeta oblonga Ehrenberg, 1832

Synchaeta pectinata Ehrenberg,

1832

+|+ |+ ]+

Trichocerca insignis (Herrick, 1

885)

Trichocerca similis (Wierzejski,

1893)

Trichotria pocillum (Miiller, 1776)

Trichotria tetractis (Ehrenberg,

1830)

CLADOCERA

Bosmina longirostris (Miiller, 1785)

Chydorus sphaericus (Miiller, 1776)

Coronatella rectangula (Sars, 1861)

Daphnia cucullata Sars, 1862

Disparalona rostrata (Koch, 1841)

Leydigia leydigi (Schoedler, 1863)

Pleuroxus aduncus (Jurine, 1820)

COPEPODA

Cyclops vicinus Uljanin, 1875

+

+

+ |+

Nitokra hibernica (Brady, 1880)

+

Total number of species (N)

17

16

15

10

10

10| 7

10 | 4

Table 4. Monthly recorded values of dissolved oxygen, temperature, and pH in Kaldirim and Halikan Ponds

M T A]IMI]T I TIT]TA]TsJTo]I NTDTJT I3 T]F
Kaldirim Pond
Temperature (°C) 102 | 214 | 232 | 26.8 | 28.0 | 270 | 242 | 194 9.4 5.5 10.3 | 10.2
Dis.oxygen (mgL™) | 862 | 8.16 | 7.32 | 7.20 | 7.10 | 7.60 | 7.80 | 7.90 | 8.65 | 8.89 | 8.45 | 8.56
pH 710 | 7.30 | 750 | 8.00 | 860 | 840 | 810 | 7.70 | 7.80 | 7.90 | 7.40 | 7.30
Halikan Pond
Temperature (°C) 870 | 17.7 | 231 | 26.3 | 27.9 | 259 | 21.8 | 195 | 10.7 5.3 10.1 | 10.0
Dis.oxygen (mgL™) | 8.70 | 840 | 7.35 | 7.22 | 7.12 | 7.85 | 8.00 | 8.09 | 850 | 8.90 | 8.66 | 8.60
pH 720 | 700 | 830 | 850 | 7.70 | 8.10 | 830 | 7.70 | 7.40 | 750 | 7.20 | 7.30
Table 5. Total number of individual (ind./ m®), H' and D values of 1% station of Kaldirrm Pond
M A M J J A S 0 N D J F
Total | 70720 | 70617 | 184348 | 54410 | 2135 | 193930 | 13248 | 68655 | 34341 | 61550 | 7437 | 2953
H' 1.80 1.27 1.54 2.01 1.87 1.06 0.68 121 1.11 131 1.06 | 1.36
D 2.06 2.27 2.84 3.37 1.80 1.70 0.48 2.27 0.81 1.25 1.05 | 1.15
Table 6. Total number of individual (ind./ m®), H' and D values of 2" station of Kaldirim Pond
M A M J J A S 0 N D J F
T 62974 | 10492 | 24143 | 30865 | 24863 | 55230 | 1222 | 11103 | 14977 | 164785 | 4176 | 3666
H' 1.69 1.26 1.32 1.99 0.87 1.03 0.44 0.63 1.08 0.80 0.94 | 0.97
D 2.08 1.74 2.96 4.45 0.91 1.90 0.32 1.48 1.44 1.53 1.10 | 0.84
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Table 7. Total number of individual (ind./ m®), H' and D values of 1% station of Halikan Pond

M A M J J A S 0 N D J F
T | 73374 | 118310 | 151533 | 212172 | 74899 | 68988 | 130441 | 66849 | 185678 | 466338 | 5806 | 2954
H' | 0.66 1.54 0.98 1.20 0.99 0.91 0.84 1.31 1.11 0.90 1.18 | 0.98
D 0.82 2.76 2.89 2.63 1.85 1.65 1.56 1.66 1.14 1.59 0.79 | 0.58

Table 8. Total number of individual (ind./ m®), H' and D values of 2" station of Halikan Pond

M A M J J A S O N D J F
T | 69297 | 94871 | 96399 | 111993 | 57881 | 28227 | 61858 | 38718 | 138697 | 279946 | 1832 | 2750
H' | 0.60 147 0.88 1.19 0.50 0.50 0.81 1.16 0.76 0.85 1.14 | 0.88
D 1.03 2.81 2.40 2.37 1.26 0.67 1.25 2.40 1.17 1.10 0.91 | 0.58

4, Conclusions and discussion

Rotifera species richness and individual numbers are higher than the other zooplanktonic groups in
freshwaters. The high levels of nutrients, high reproduction rate of Rotifera species, transportation of rotifers to aquatic
environments easily by factors such as birds, wind and currents, and most significantly, repression of Clacodera
population by predator fish caused this result (Herzig, 1987).

In Karakaya Dam Lake, that is located in the same region with Kaldirim and Halikan ponds (Ozhan, 2007), 14
Rotifera, 5 Cladocera and 1 Copepoda species were identified. Rotifera was the dominant group, followed by Cladocera
and Copepoda groups. Kaldirim and Halikan ponds demonstrated similar distribution profile.

Asartepe Reservoir (Buyurgan et al. 2010), Balikli Lake (Bekleyen and Ipek 2010), Ladik Lake (Bulut and
Saler, 2013a), Kalecik Dam Lake (Bulut and Saler, 2013b) and Beyhan Dam Lake (Bulut and Saler, 2014) Ulas Lake
(Saler et al 2015) demonstrated that Rotifera group was predominant over other zooplankton groups with respect to both
species diversity and individual numbers as in Kaldirim and Halikan ponds.

Studies by Aygen et al. (2009) in high mountain lake Egrigol demonstrated that rotifers were predominant both
in species number and abundance, followed by Cladocera and Copepoda. The similar results were observed in Kaldirim
and Halikan Ponds. Zooplankton relative densities were recorded as in Kaldirim Pond: Rotifera 77%, Cladocera 15%,
Copepoda 8%; Halikan Pond: Rotifera 80%, Cladocera 16%, Copepoda 4%.

Saksena (1987), reported Brachionus species as an eutrophication indicator, while Baker (1979) determined
that K. quadrata, K. cochlearis, B. angularis species inhabit shallow and eutrophic lakes. Among these species K.
cochlearis was identified in high amounts throughout the year in Kaldirim and Halikan Ponds.

It was reported that Rotifera species are diversely found in eutrophic lakes and Copepoda species were found
mostly in oligotrophic lakes (Herzig, 1987). The reasons for the abundance of Rotifera species found in freshwater
ecosystems when compared to other zooplankton species are the high amount of nutrients in these waters, reproductive
success of Rotifera species and especially the repression of Cladocera and Copepoda population increase by the fish
(Emir and Demirsoy, 1996). Relatively small numbers of Copepoda and Cladocera groups identified in this study and
the dominance of the Rotifera group support the above mentioned findings.

The species that are observed in almost all seasons such as K. quadrata and A. priodonta have a wide
temperature tolerance (Herzig, 1987). In ponds that are the subject of this study, the prevalence of A. priodonta in
almost every season corresponds to that finding.

Life cycles of zooplankters are related to the environmental factors (e.g. water temperature, conductivity, pH,
dissolved oxygen). Water temperature and dissolved oxygen values are the most important factors affecting the
abundance of zooplankton (Park and Marshall 2000). Water temperature is one of the most important parameter, which
manages chemical and biological activity of organisms in aquatic life (Buyurgan et al. 2010). In Kaldirim and Halikan
Ponds negative correlations between water temperature and individual numbers have been calculated.

Dissolved oxygen amounts differ based on the photosynthesis rate of the plants and trophic level of the lakes in
addition to the temperature (Moss, 1988). Most of the Rotifera species have high oxygen tolerance (Koste, 1978a).
Devol (1981), stated that waters with low oxygen content affected zooplankton distribution, reproduction and
development, and dissolved oxygen levels below 5 mgL™? in freshwater prevents zooplankton development. The
dissolved oxygen levels of 7.10-8.90 mgL™ in Kaldinm and Halikan ponds provide a suitable environment for
zooplankton development. Positive correlation results in both ponds, between dissolved oxygen and individual numbers
were observed in the study.

It was reported that pH plays a significant role in zooplankton distribution and that the alkali limit was pH 8.5
(Berzins and Pejler, 1987). According to EPA (1979), optimum pH values in freshwaters differ between 6.5 and 9.0
thus, the waters of Kaldirim and Halikan ponds were slightly alkaline. The pH values for all stations during the study
varied between 7.10 and 8.60. In both of two ponds no critical level of pH for zooplankton life was recorded.

According to Ataguba et al (2014), Shannon-Wiener and Margalef indexes will not rank communities in the
same manner but will increase as richness increases. In Kaldirim Pond, the highest Shannon-Wiener index value was
found at 1% station in june ('=2.01) and the lowest value was observed at 2" station in september (Z'=0.44). The
highest number of taxa was recorded with 26 species in june.
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In Halikan Pond, the highest Shannon-Wiener index value was found at 1% station in april (&'=1.54) and the lowest
value was observed at 2" station in july and august (/'=0.50). The highest number of taxa was recorded with 17 species in
april.

According to the Margalef diversity index results, Kaldirim pond’s 2™ station demonstrated the highest species
diversity in june (D=4.45), while halikan Pond, 1" station showed the highest species diversity in september (D= 2.89).
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Abstract
During a short visit to the upper montane and subalpine belt of Uludag (Bursa), 15 liverworts and 16 mosses
are added to the bryophyte flora of this mountain. Outstanding among the new records are Dicranum leioneuron and
Sphagnum auriculatum, until the present time only known from a single record in Turkey.
Key words: Bryophyte diversity, flora, liverworts, mosses, Dicranum

k

Uludag’in (Bursa/Turkey) biryofit florasina yeni kayitlar

Ozet

Uludag (Bursa)’ m alpin ve sub alpin kusagina yapilan kisa arazi caligmasi sonunda, 15 cigerotu ve 16
karayosunu Uludag’in florasina eklenmistir. Bunlarm arasinda Dicranum leioneuron ve Sphagnum auriculatum simdiye
kadar Tiirkiye’de sadece tek lokaliteden bilinen karayosunlaridir.

Anahtar kelimeler: Biryofit ¢esitliligi, flora, cigerotlari, karayosunlari, Dicranum, Sphagnum
1. Introduction

An outstanding scientific tool important for nature conservation is to provide access to species diversity and
taxonomic information to achieve a checklist of all known plants, regardless if on a small local, regional or wider scale.
Beside a step to scientific understanding of biodiversity, it is a mandatory for treasuring natural plant resources and
preserving plant richness. This holds true also for the Turkish National Parks and the Important Plant Areas (IPA) of
Turkey, where the Uludag National Park represents a "flagship of biodiversity" in western Anatolia.

Whereas the vascular flora of the area is known to botanists since a long time, the bryophyte flora of Uludag
National Park was only sporadically in the focus of botanists and bryological interest. First hints can be found in
Schiffner (1901), who recorded a small collection by J. Bornmiiller (Iter Anatolicum II1I, s.n., Olymp bei Brussa). These
records were published again by Bornmiiller (1931). Later on, Henderson (1959) and Henderson and Prentice (1969)
summarize the state of knowledge of the late 1950'ies, mainly based on previous collections and collections of H.
Walter, carried out 1955. Among these records, also Sphagnum inundatum is given from the boggy grounds around
Bakacak area. First comprehensive studies followed by Walther (1967) and Cetin (1999 a, b). The latter mentioned 23
liverworts and 85 mosses from the mountain. After this period, no work was carried out in this interesting mountain
range and it is therefore not astonishing that new records can be expected in this large and ecological highly diverse
area when re-collecting starts there again.

Our study, carried out in June 2015, adds 15iverworts and 16 mosses to the bryophyte flora of the Uludag
National Park, indicating the floristic capability of the area, obviously far of being complete at present. It is, however, a
further step to integrate Turkey into the Global Network of floristic knowledge and the tools of Conservation on
Biological Diversity (Target 1: Global Strategy for Plant Conservation).
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The Uludag, about 36 km southeast of Bursa and known in ancient times as "Olympos Misios" or "Bithynian
Olympus", is the highest mountain range in the Marmara region (Giiney Marmara Béliimiil) of western Turkey. The
mountain range, with the highest peak, Kartaltepe (2543 m) is stretching in northwest-southeast direction and is about
40 km long and 15-20 km wide. In the northern part it includes many plateaus between 1900-2100 m (Sarialan Yaylasi,
Kirazliyayla, Kadiyayla, Sobra Yaylasi), making the area to one of the favourite Turkish winter sports centres (skiing
resort). Since 1961 the high plateaus and upper mountain part are protected as Uludag National Park by Turkish law
(Cetin, 1999 a,b; Oztiirk and Giiveng, 2010).

Geologically, the mountain range is a granite Batholith, consisting mainly of granite, gneiss and marble of
Palaeozoic age, and Mesozoic ophiolite. Its today’s appearance is the result from tectonic movements which uplift the
whole area during more recent geological periods.

Due its location between the Mediterranean and the European-Siberian (Euxine) floristic regions it harbours a
rich vascular vegetation with many endemics. More than 2/3 of the area is covered by forests. The lower montane belt
(700-1500 m) is characterized by pure or mixed Fagus orientalis forests consisting of Carpinus betulus L., Fagus
orientalis Lipsky, Pinus nigra subsp. nigra var. caramanica (Loudon) Rehder, Quercus cerris L., Q. frainetto Ten, Q.
infectoria Olivier, Q. petraea subsp iberica (Steven ex M. Bieb.) Krassiln., Q. petraea subsp. petraea (Mattuschka)
Liebl., Q. pubescens Willd. and Q. robur L., which spread all over the mountain. The upper montane belt (1500-2000
m) consists of Abies nordmanniana subsp. bornmuelleriana, forming the forest line. Above 2100 m, swampy meadows
and low sedge fens (communities of the Swertio ibericae-Nardion strictae Vural 1996 alliance), small bogs, springs,
slow running rivulets and a few glacial lakes dominate that samples the acidophytic to subneutral plant communities of
the Euxine territories. To name is a subalpine grassland with scattered Juniperus communis subsp. nana (J. & C. Presl)
Nyman and Vaccinium myrtillus L. shrubland and the sparse alpine vegetation of the screes and rocks around the glacial
lakes (e.g., Aynaligol, Buzlugél, Karagol, Kilimligdl) on the high summits of the Uludag (Akdeniz and Yener, 2012;
Kaynak et al., 2005; Ozhatay and Cirpici, 1987; Zencirkiran, 2009).

2. Materials and methods

The study was carried out in June 2015, within a research project on Turkish Sphagnum species (TUBITAK,
TBAG, grant no. 1132631 to M. Kirmaci). For species identification, Kiirschner and Frey (2011) was consulted. The
voucher species are kept in the herbarium of the Adnan Menderes University, Aydin (AYDN).

3. Results

Marchantiophyta

Aneura pinguis (L.) Dumort.

Oteller area, way to Cobankaya, 40°06'17.7"N,
29°08'20.5"E, 1770 m, swampy meadow along small
rivulet (communities of the Swertio ibericae-Nardion
strictae alliance), 23 June 2015 A.Erdag, M.Kirmac1 &
H.Kiirschner (15-129).

Very variable in size and habit. When sterile
sometimes confused with Pellia species. Narrow forms
of Pellia can be distinguished by the more deeply
emarginate apices (Paton 1999).

Cephaloziella divaricata (Sm.) Schiffn.

Cobankaya area, 40°06'57.0"N, 29°08'34.7"E, 1760 m,
seasonal melting pool, on muddy, water-saturated
sandy soil, 23 June 2015 A.Erdag, M.Kirmaci &
H.Kiirschner (15-135).

The most frequent species of the genus in Turkey.

Cephaloziella hampeana (Nees) Schiffn.

Sarialan Yaylasi, 40°07'57.8"N, 29°06'45.3"E, 1610 m,
boggy low sedge fen, partly submerged (communities
of the Swertio ibericae-Nardion strictae alliance), 23
June 2015 A.Erdag, H.Kiirschner & M.Kirmaci (MKIR
6861a).

Fossombronia caespitiformis De Not.

Cobankaya area, 40°06'57.0"N, 29°08'34.7"E, 1760 m,
seasonal melting pool, on muddy, water-saturated
sandy soil, 23 June 2015 A.Erdag, M.Kirmaci &
H.Kiirschner (15-134); Oteller area, between Oteller
and Volfram, 40°05'47.7"N, 29°09'39.04"E, 1980 m,
glacial lake shore, on water-saturated sandy soil, 24
June 2015 A.Erdag, M.Kirmac1 & H.Kiirschner (15-
209).

Without spores, impossible to identify. Differs from
other species with violet rhizoids by flattened, truncate
papillae and the absence of lamellae on the spores.

Gymnocolea inflata (Huds.) Dumort.

Oteller area, between Oteller and Volfram,
40°05'32.4"N, 29°09'03.3"E, 1980 m, in boggy low
sedge fen (communities of the Swertio ibericae-
Nardion strictae alliance), submerged between
Sphagnum platyphyllum, 24 June 2015 A.Erdag,
M.Kirmaci & H.Kiirschner (15-184).

A strongly calcifuge species of Sphagnum bogs and
near rivulets and stream margins.

Jungermannia gracillima Sm.

Sarialan Yaylasi, 40°07'57.8"N, 29°06'45.3"E, 1610 m,
boggy low sedge fen, partly submerged (communities
of the Swertio ibericae-Nardion strictae alliance), 23
June 2015 A.Erdag, H.Kiirschner & M.Kirmaci (MKIR
6861h).
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Plagiochila porelloides (Nees) Lindenb.

Kirazliyayla, 40°06'47.0"N, 29°05'25.9"E, on soil near
stream in Abies nordmanniana subsp. bornmuelleriana
forest, 24 June 2015 A.Erdag, M.Kirmact &
H.Kiirschner (15-219).

Similar to P. asplenioides but smaller in all its parts
and often with flagelliform branches. Small ecotypes of
P. asplenioides sometimes are difficult to distinguish
from P. porelloides.

Porella obtusata (Taylor) Trevis

Kirazliyayla, 40°06'47.0"N, 29°05'25.9"E, on soil near
stream in Abies nordmanniana subsp. bornmuelleriana
forest, 24 June 2015. A.Erdag, H.Kiirschner &
M.Kirmaci (MKIR 6830).

Riccia gougetiana Durieu et Mont.

Cobankaya area, 40°06'57.0"N, 29°08'34.7"E, 1760 m,
seasonal melting pool, on muddy, water-saturated
sandy soil, 23 June 2015. A.Erdag, H.Kiirschner &
M.Kirmaci (MKIR 6824).

Riccia macrocarpa Lev.

Cobankaya area, 40°06'57.0"N, 29°08'34.7"E, 1760 m,
seasonal melting pool, on muddy, water-saturated
sandy soil, 23 June 2015 A.Erdag, H.Kiirschner &
M.Kirmaci (MKIR 6826); Oteller area, between Oteller
and Volfram, 40°05'32.4"N, 29°09'03.3"E, 1980 m, on
exposed soil in low sedge fen (communities of the
Swertio ibericae-Nardion strictae alliance), 24 June
2015. A.Erdag, H.Kiirschner & M.Kirmaci (MKIR
6870).

Riccia papillosa Moris

Between Cobankaya area and Softabogan Selales,
40°0720.2"N, 29°08'46.3"E, 1700 m, on stony, sun-
exposed granite ground, 23 June 2015 A.Erdag,
M.Kirmaci & H.Kiirschner (15-136).

Easily recognized by long, straight or curved papillae
scattered along thallus margins and upper part of
thallus.

Riccia sorocarpa Bisch.

Cobankaya area, 40°06'57.0"N, 29°08'34.7"E, 1760 m,
seasonal melting pool, on muddy, water-saturated
sandy soil, 23 June 2015 A.Erdag, M.Kirmaci &
H.Kiirschner (15-133); Oteller area, between Oteller
and Volfram, 40°05'32.4"N, 29°09'03.3"E, 1980 m, on
exposed soil in low sedge fen (communities of the
Swertio ibericae-Nardion strictae alliance), 24 June
2015 A.Erdag, M.Kirmac1 & H.Kiirschner (15-186);
Oteller area, between Oteller and Volfram,
40°05'47.7"N, 29°09'39.04"E, 1980 m, glacial lake
shore, on water-saturated sandy soil, 24 June 2015
A.Erdag, M.Kirmaci & H.Kiirschner (15-207).
Distinguished in the field by the furrowed thallus into
sharply acute grooves. Characteristic in thallus cross-
section are hyaline, rounded and inflated epidermal

cells which are soon collapsing and thick-walled
subepidermal cells.

Riccia is richest genus among the Turkish liverwort
flora with 25 taxa and widely distributed in
Mediterranean basin with 40 taxa (Kiremit et al.,
2016). Although many of them are more frequent in
areas with Mediterranean type climate (Ros et al.,
2007; Kiirschner & Frey, 2011, Kiremit et al., 2014,
Kiremit et al.,, 2016). Revision project on Turkish
Riccia performed by Kiremit et al. (pers.com.) shown
that, subalpine belt of the Uludag is the richest area
with 4 taxa in these latitudes.

Scapania compacta (Roth) Dumort.

Cobankaya area, 40°06'57.0"N, 29°08'34.7"E, 1760 m,
seasonal melting pool, on muddy, water-saturated
sandy soil, 23 June 2015 A.Erdag, H.Kiirschner &
M.Kirmact (MKIR 6803);

Scapania paludosa (Miill.Frib.) Miill.Frib.

Between Cobankaya area and Softabogan Selales,
40°0720.2"N, 29°08'46.3"E, 1700 m, on moist soil
near riverside, 23 June 2015 A.Erdag, M.Kirmac1 &
H.Kiirschner (15-141); Sarialan Yaylast, 40°07'57.8"N,
29°06'45.3"E, 1610 m, boggy low sedge fen, partly
submerged (communities of the Swertio ibericae-
Nardion strictae alliance), 23 June 2015 A.Erdag,
M.Kirmaci & H.Kiirschner (15-169).

Leaf lobes unequally bilobed as in S. undulata, but
dorsal leaf lobe long decurrent, reniform to cordate.

Scapania subalpina (Lindenb.) Dumort.

Between Cobankaya area and Softabogan Selalesi,
40°07'20.2"N, 29°08'46.3"E, 1700 m, on moist soil
near riverside, 23 June 2015 A.Erdag, M.Kirmac1 &
H.Kiirschner (15-150).

Large, semi-aquatic forms sometimes are difficult to
distinguish from S. undulata. But in S. subalpina the
leaf lobes are subequally bilobed, the dorsal lobe is
widely crossing the stem and the leaf gemmae are
much larger (20-40 pm long vs. 13-20 pm in S.
undulata).

In case of taxa number, Scapania is the second
liverwort genus in Turkey and represented by 13 taxa
with recent additions (Ezer et al., 2013; Kara et al.,
2014). 5 of them were collected from the study area.
Scapania irrigua (Nees) Nees and S. undulata (L.)
Dumort. have already published by Cetin (1999). It is
the richest liverwort genus in the bryophyte flora of
Uludag.

Bryophyta

Brachythecium mildeanum (Schimp.) Schimp.
Between Cobankaya area and Softabogan Selalest,
40°0720.2"N, 29°08'46.3"E, 1700 m, on moist soil
near riverside, 23 June 2015 A.Erdag, M.Kirmac1 &
H.Kiirschner (15-149).

Similar to B. rutabulum and B. rivulare, but seta
smooth, stem leaves with a long and fine acumen and
leaf margins nearly entire.

Dicranum leioneuron Kindb.
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Oteller area, way to Cobankaya, 40°06'17.7"N,
29°0820.5"E, 1770 m, small Sphagnum bog, amongst
Sphagnum inundatum, 23 June 2015 A.Erdag,
M.Kirmaci & H.Kiirschner (15-123, 15-127).

A rare species of raised and blanket bogs similar to D.
bonjeanii. Differs from the latter by nearly entire leaf
margins, a deeply channelled or almost tubular upper
leaf part and flat, not undulate leaves.

Recorded by Uyar & Cetin (2004) for Turkey, however
without any locality data.

Drepanocladus aduncus (Hedw.) Warnst. var.
polycarpus (Blandow ex Voit) G.Roth

Sarialan Yaylasi, 40°07'57.8"N, 29°06'45.3"E, 1610 m,
boggy low sedge fen (communities of the Swertio
ibericae-Nardion strictae alliance), 23 June 2015
A.Erdag, M.Kirmac1 & H.Kiirschner (15-177); Oteller
area, between Oteller and Volfram, 40°05'32.4"N,
29°09'03.3"E, 1980 m, boggy low sedge fen
(communities of the Swertio ibericae-Nardion strictae
alliance), 24 June 2015 A.Erdag, M.Kirmaci &
H.Kiirschner (15-184).

A highly variable species complex, strongly subjected
to environmental modifications (Smith 2004). Easily to
be confused with Warnstorfia fluitans (Syn.
Drepanocladus fluitans) listed in Henderson &
Prentice (1969) for the Uludag area. Leaves, however,
entire and auricles (alar cells) not reaching costa.

Heterocladium heteropterum (Brid.) Schimp.
Kirazliyayla, 40°06'47.0"N, 29°05'25.9"E, on soil near
stream in Abies nordmanniana subsp. bornmuelleriana
forest, 24 June 2015. A.Erdag, H.Kiirschner &
M.Kirmaci (MKIR 6894).

Hygrohypnum luridum (Hedw.) Jenn.

Between Cobankaya area and Softabogan Selalesi,
40°07'20.2"N, 29°08'46.3"E, 1700 m, on granite rock
in river, partly submerged, 23 June 2015 A.Erdag,
M.Kirmaci & H.Kiirschner (15-154).

Lescuraea saxicola (Schimp.) Molendo

Oteller area, way to Cobankaya, 40°06'17.7"N,
29°08'20.5"E, 1770 m, on granite rock, 23 June 2015
A.Erdag, M.Kirmaci & H.Kiirschner (15-108).

Leskea polycarpa Hedw.

Between Cobankaya area and Softabogan Selalesi,
40°07'20.2"N, 29°08'46.3"E, 1700 m, on granite rock
in Abies nordmanniana subsp. bornmuelleriana forest,
23 June 2015 A.Erdag, M.Kirmaci & H.Kiirschner (15-
145).

Orthotrichum lyellii Hook. & Taylor

Uludag road, 15km to oteller area, 40°08'07,4"N,
29°01'53,1"E, 975 m ,on Quercus sp. trunk. mixed
forest of Quercus spp., Carpinus betulus and Castanea
sativa, 23 June 2015. A.Erdag, H.Kiirschner &
M.Kirmact (MKIR 6802; 15-103).

Biological Diversity and Conservation — 9/ 3 (2016) 81

Orthotrichum rupestre Schleich. ex Schwigr. var.
sturmii (Hoppe & Hornsch.) Boulay

Between Cobankaya area and Softabogan Selalest,
40°0720.2"N, 29°08'46.3"E, 1700 m, on granite rock
in Abies nordmanniana subsp. bornmuelleriana forest,
23 June 2015 A.Erdag, M.Kirmaci & H.Kiirschner (15-
159).

O. rupestre is a highly variable species with a number
of varieties, many of them continuous and integrating,
appearing only habitat forms. Variety sturmii is
characterized by a bistratose leaf lamina (cf. Kiirschner
and Frey 2011). The taxonomic status of the taxon,
however remains unsolved at present.

Plagiomnium elatum (Bruch & Schimp.) T.J.Koponen
Between Cobankaya area and Softabogan Selalesi,
40°07'20.2"N, 29°08'46.3"E, 1700 m, on moist soil
near riverside, 23 June 2015 A.Erdag, M.Kirmaci &
H.Kiirschner (15-143).

Plagiomnium ellipticum (Brid.) T.J.Koponen

Oteller area, between Oteller and Volfram,
40°05'32.4"N, 29°09'03.3"E, 1980 m, boggy low sedge
fen (communities of the Swertio ibericae-Nardion
strictae alliance), 24 June 2015 A.Erdag, M.Kirmac1 &
H.Kiirschner (15-184).

Pohlia nutans (Hedw.) Lindb.

Between Cobankaya area and Bakacak, 40°07'07.34"N,
29°09'34.43"E, 1890 m, swampy meadows
(communities of the Swertio ibericae-Nardion strictae
alliance), 23 June 2015 A.Erdag, M.Kirmaci &
H.Kiirschner (15-163).

Characteristic of acidic peaty soil and easily recognized
by long setae and the dark green colour.

Racomitrium lanuginosum (Hedw.) Brid.

Oteller area, way to Cobankaya, 40°06'17.7"N,
29°0820.5"E, 1770 m, on stony, sun-exposed granite
ground, 23 June 2015 A.Erdag, M.Kirmaci &
H.Kiirschner (15-114); Between Cobankaya area and
Softabogan Selalesi, 40°07'20.2"N, 29°08'46.3"E, 1700
m, on stony, sun-exposed granite ground, 23 June 2015
A.Erdag, M.Kirmac1 & H.Kiirschner (15-138); Oteller
area, between Oteller and Volfram, 40°05'47.7"N,
29°09'39.04"E, 1980 m, on stony, sun-exposed ground
in subalpine meadow with Juniperus communis subsp.
nana scrub, 24 June 2015 A.Erdag, M.Kirmaci &
H.Kiirschner (15-208).

Schistidium rivulare (Brid.) Podp.

Between Cobankaya area and Softabogan Selales,
40°07'20.2"N, 29°08'46.3"E, 1700 m, on granite rock
in river, partly submerged, 23 June 2015 A.Erdag,
M.Kirmaci & H.Kiirschner (15-152).

Similar to S. platyphyllum, perichaetial leaves, however
overtopping capsules.

Sphagnum auriculatum Schimp.
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Sarialan Yaylasi, 40°07'57.8"N, 29°06'45.3"E, 1610 m,
boggy low sedge fen (communities of the Swertio
ibericae-Nardion strictae alliance), 23 June 2015
A.Erdag, M.Kirmact & H.Kiirschner (15-168, 15-176
conf. A.Hoélzer); Oteller area, between Oteller and
Volfram, 40°05'32.4"N, 29°09'03.3"E, 1980 m, in
boggy low sedge fen (communities of the Swertio
ibericae-Nardion strictae alliance), submerged, 24 June
2015 A.Erdag, M.Kirmaci & H.Kiirschner (15-193, 15-
198, 15-202).

S. auriculatum (Sect. Subsecunda Lindb.) belongs to a
complex of very similar species, not easily to
distinguish and treated taxonomically different within
the European floras by various authors (cf. Smith 2004,
Frey et al. 2006, Holzer 2010). Especially submerged
forms and aquatic ecotypes are difficult to separate.
Here we followed the concept of Hoélzer (2010) who
distinguished five species in the S. subsecundum agg.:
S. auriculatum Schimp. [Syn. S. denticulatum Brid., S.
obesum (Wils.) Warnst., S. subsecundum var. rufescens
(Hornsch.) Hueb.]

S. contortum Schultz [Syn. S. subsecundum var.
contortum (Schultz) Hueb.)]

S. inundatum Russow [Syn. S. subsecundum subsp.
inundatum (Russow) A.Eddy, S. auriculatum var.
inundatum (Russow) M.O.Hill)]

S. platyphyllum (Lindb. ex Braithw.) Sull. ex Warnst.]
S. subsecundum Nees.
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Especially S. inundatum and S. subsecundum, both
widely distributed in nearly all swampy and boggy
grounds in the Uludag area (cf. Henderson and Prentice
1969, Cetin 1999b) often are treated only as subspecies
or varieties (Eddy 1977, Hill 1975) and confused with
S. auriculatum. Distinguishing characters of the latter
is a single layered stem cortex, the often cornute, horn-
like twisted and tumid branches and branches arising in
clusters of only 3 to 4 (rarely 5) and stem leaves which
are broadest above the middle (Holzer 2010).
Confusion between the three species, however, may
arise in depauperate or swollen, submerged plants as
typical for many of the swampy sites and flushes of the
Uludag plateaus.

Recorded only once from Turkey by Handel-Mazzetti
(1909, as S. obesum) from the Giresun province [Bei
Ezeli, Tschemlikschi Deressi (Cemlik¢i Deresi), 900
m, an Uberronnenen, kupferinfiltrierten, vulkanischen
Tufffelsen, Juli 1907 Frh. H. v. Handel-Mazzetti Nr.
802] (cf. Kirmact and Kiirschner 2013). Most recently,
it was collected from the western Black Sea coast near
Sile (Istanbul: Sile, 41°08'N; 29°35'E, swampy and
boggy ground in oak forest, Febr. 2015, M. Kirmaci).

Syntrichia princeps (De Not.) Mitt.

Between Cobankaya area and Softabogan Selalesi,
40°07'20.2"N, 29°08'46.3"E, 1700 m, on granite rock
in Abies nordmanniana subsp. bornmuelleriana forest,
23 June 2015, H.Kiirschner, M.Kirmact & A.Erdag
(ERD 15-10).
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Abstract

In the present study; non — silica algae of Seydisuyu Stream Basin were investigated and Cluster Analysis (CA)
was applied to detected biological data in order to classify the stations in terms of algae floras. For this purpose, epipelic
(EPP), epilithic (EPL), epifitic (EPF) and planktonic algae samples were collected seasonally from 12 stations in 2012
along the Seydisuyu Stream Basin. According to results of identified non — silica algae, a total of 17 Chlorophyta
species, 12 Cyanobacteria species, 4 Euglenophyta species, 2 Dinoflagellata species and 1 Chrysophyta species were
identified from benthic and planktonic samples of investigated freshwater ecosystem. According to results of CA, 5
statistically significant clusters were formed and different ecological zones of the Seydisuyu Stream Basin were
presented according to the abundance of algae.

Key words: Seydisuyu stream basin, non — silica algae, relative abundances, cluster analysis

k

Seydisuyu nehri havzasi (Eskisehir/Tiirkiye) Silissiz Algleri ve bagil bolluk seviyeleri

Ozet

Bu ¢aligmada, Seydisuyu Nehri Havzasi'nin silis ihtiva etmeyen algleri arastirilmig ve algal floralari agisindan
incelenen istasyonlarin siniflandirilmasi igin elde edilen biyolojik verilere Kiimeleme Analizi uygulanmistir. Bu amag
icin, 2012 yilinda, mevsimsel olarak, Seydisuyu Nehri Havzasi'ndan epipelik (EPP), epilitik (EPL), epifitik (EPF) ve
planktonik alg ornekleri toplanmistir. Caligmamiz sonucunda, incelenen sucul ekosistemin bentik ve planktonik
orneklerinden, 17 Chlorophyta tiirii, 12 Cyanobacteria tiirii, 4 Euglenophyta tiirii, 2 Dinoflagellat tiirii ve 1 Chrysophyta
tiirii tespit edilmistir. Elde edilen Kiimeleme Analizi sonuclarina gore, istatistiksel olarak anlamli 5 kiime tespit edilmis
ve Seydisuyu Nehri Havzasi'nda alg bolluguna gore farkli ekolojik bolgeler ortaya konulmustur.

Anahtar kelimeler: Seydisuyu nehri havzas, silissiz algler, bagil bolluklari, kiimeleme analizi
1. Introduction

Seydisuyu Stream is one of the most important branches of Sakarya River (third longest river in Turkey) and it
has important agricultural lands on its basin. As it is known that Turkey has 70% of the total boron reserve of the globe.
Kirka county of Eskigehir province is located in the border of Seydisuyu Stream Basin and it is one of the most
important borate deposits of Turkey. In addition to the geological structure of the basin, agricultural activities, urban
discharges and boron mines are the main pollution sources of the system (Cigek et al., 2013; Kose et al., 2014; Tokatli
et al., 2014). Algal biodiversity can be easily affected by the environmental factors and may feedback quickly to
different ecological status. Seydisuyu Stream Basin has a great potential of algal diversity, but the algal flora of system
has not yet been investigated. The aim of this study was to determine the non — silica algae of Seydisuyu Stream Basin
and classify the investigated lotic — lentic aquatic systems according to algal biodiversity.
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2. Materials and methods
2.1. Study area

Seydisuyu Stream Basin is located in the Central Anatolia Region between the locality of 38.0851 — 39.0361
north latitude and 30.0161 — 31.0071 east longitudes (Cicek et al., 2016).

Non — silica algae samples were collected over a period of three months (seasonally) in 2012 from 12 selected
stations on the Seydisuyu Stream Basin. The map of selected stations and study area are given in Figure 1.
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Figure 1. Seydisuyu Stream Basin and the selected stations
2.2. Collecting samples, identification and statistical data

Non — silica algae samples were taken from Seydisuyu Stream in sediment surface, stones and plants, also
water surface with the period of 3 months at 12 stations. Gloss pipe with a diameter of 0.8 cm and 100 — 150 cm long,
was used for capturing Epilitic samples. Epiphytic samples were collected from the stems and leaf of some plants,
which are found in coastal water. Epilitic samples were taken from stone surface into water and planktonic ones from
water surface using plankton net (Atict and Obali, 2000).

Identification of algae samples was performed on a compound microscope, equipped with water immersion
lenses and a phase contrast attachment. The non — silica algae were identified according to Round (1973) system and
alphabetic order. Necessary sources were used for identification Bourrelly (1966), Huber (1969; 1972), Anagnostidis
and Komarek (1988), Komarek and Anagnostidis (1989; 1999), Komarek et al. (1998), John et al. (2003) and Atic1 and
Caligkan (2007). Cluster Analysis (CA) according to Bray Curtis was applied to the results by using the "Past" package
program.

3. Results

During the present study, a total of 17 Chlorophyta species, 12 Cyanobacteria species, 4 Euglenophyta species,
2 Dinoflagellata species and 1 Chrysophyta species were identified from benthic and planktonic samples of Seydisuyu
Stream Basin. All detected non - silica algae species with the total relative abundance values in the Seydisuyu Stream
Basin intra algae and species codes used in statistical assessment are given in Table 1. Relative abundance values of
detected algae species according to stations are given in Table 2.
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Table 1. Dominance values of detected algae

_ Taxa Relativg
Species Abundance (intra—
Codes L
nonsilica algae)
Chlorophyta
Ankistrodesmus falcatus (Corda) Ralfs chl 5.03
Chlorella vulgaris Beyerinck ch2 4.80
Coelastrum microporum Nageli in A. Braun ch3 4.15
Oocystis borgei J.Snow ch4 4.36
Pediastrum boryanum (Turpin) Meneghini ch5 4.15
Cladophora glomerata (L.) Kiitz ch6 4.34
Closterium littorale Gay. ch7 4.58
Oedogonium sp. ch8 4.46
Cosmarium botrytis Menegh. ch9 4.70
Cosmarium morum Menegh. ch10 3.81
Cosmarium sp. chll 4.40
Scenedesmus communis E. H. Hegevald chl2 5.07
Scenedesmus bijuga (Turp) Lagerh chl3 4.42
Spyrogyra varians (Hass.) Kiitz. chl4 3.81
Spyrogyra gratiana Kiitz. chl5 4.46
Spyrogyra sp. chl6 3.97
Staurastrum gracile Ralf chl7 3.70
Cyanophyta
Anabaena flos-aqua G. S. West cyl 2.25
Aphanizomenon sp. cy2 1.03
Chroococcus disperus (Keissl) Lemmerman cy3 1.19
Chroococcus minor (Kiitzing) Nageli cy4 0.61
Chroococcus varius A. Braun cy5 1.03
Merismopedia elegans A. Braun in Kiitzing cy6 0.96
Microcystis punctata Meyen cy7 1.41
Nostoc commune Vaucher cy8 0.98
Oscillatoria tenuis (Agardh) Gomont cy9 1.25
Oscillatoria granulata Gardner cy10 2.59
Spirulina major (Kiitzing) Gomont cyll 3.36
Spirulina pirinceps W. West & G. S. West cyl2 2.16
Dinophyta
Ceratium hirundinella (O.F.Miiller) Bergh dnl 2.16
Peridinium sp. dn2 0.49
Chrysophyta
Dinobryon sertularia Ehrenberg | ol | 1.27
Euglenophyta
Euglena elongata Schewiakoft eul 0.58
Euglena sp. eu2 0.94
Trachelomonas volvocina Ehr. eu3 0.90
Trachelomonas sp. eus 0.43

The most dominant groups were Chlorophyta and Cyanobacteria among the identified species in benthic and planktonic
samples of investigated aquatic ecosystem. According to detected biological data, Scenedesmus communis,
Ankistrodesmus falcatus, Chlorella vulgaris, Cosmarium botrytis and Closterium littorale were the dominant taxa in
Chlorophyta group; Spirulina major, Oscillatoria granulata, Anabaena flos-aquae and Spirulina princeps were the
dominant taxa in Cyanobacteria group. Dinoflagellata genus represented only two species but one of them Ceratium
hirundinella is important for dominance values. In a study performed in Tigris River, Chlorophyta and Cyanobacteria
were found to be the most dominant non — silica algea group among the identified species in planktonic samples (Varol
and Sen, 2014). In another study performed in Porsuk Stream, which is an element of Sakarya River Basin as the
present study area, green algae (Chlorophyta) were found in low abundance in the system (Demir et al., 2011). In
another study performed in Akgay Stream, as similar to the present investigation, total of 61 non - silica algae taxa were
recorded and 26 of them were from Chlorophyta, 30 of them were from Cyanophyta, 1 of them was Chrysophyta and 4
of them were Euglenophyta (Solak et al., 2007).
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Table 2. Dominance values of algae in the basin according to stations

Species Taxa | 51 | sp | s3 | s4|s5|s6|s7|s8| so|stofsit]|ste
Codes
Chlorophyta
A. falcatus chl |5.07|555|6.45|7.26|6.02|253|4.63|4.75|5.02|5.44|2.82]|5.29
C. vulgaris ch2 |323]3.78|3.35|551|3.26|4.80|4.42|6.89|5.26|4.99|5.65]6.17
C. microporum ch3 |3.69|3.28|4.13|3.00|2.26|5.56|6.32|2.38|3.35]|340]|5.43]6.39
O. borgei ch4 |461|656|7.23|551|351|354|337|285)|335|363|6.51]2.21
P. boryanum ch5 |5.07|6.31|7.48|6.01|251]|3.03|505|3.09|5.74|295]|152]|1.76
C. glomerata ch6é |3.46|3.28|5.68|3.25|4.77|3.03|4.63|6.18|6.70 | 4.99 | 3.47 | 2.87
C. littorale ch7 |3.00|4.04|3.10|225|552|556|3.16|5.94|6.94|5.44|5.21]|4.85
Oedogonium sp. ch8 |6.00|3.28|2.84|350]|351|3.03|337|5.94|4.78|5.90]6.08]4.85
C. botrytis ch9 |5.77 353335350527 |4.04|4.63|3.33|5.26|567]|6.30]|5.29
C. morum chl0 |5.07|353[129|175|1.76|4.04|6.32|238|3.35]|3.40|5.43|6.39
Cosmarium sp. chll | 554 252|568 |501|527|6.06|337|238|383|363|543|4.41
S. communis chl2 |3.00|4.79|542| 726|552 |556|4.21]|6.18|6.70 | 4.99 | 3.04 | 4.85
S. bijuga ch13 | 2.08 | 555 | 7.74 | 250 | 3.51 | 3.79 | 463 | 594 | 6.94 | 5.44 | 2.17 | 3.31
S. varians chl4 |5.07|353[129|175|1.76|4.04|6.32|238|3.35]|3.40|5.43|6.39
S. gratiana chl5 | 3.00 | 555 |3.35|4.76 | 527 | 7.32 | 2.74 | 475 | 3.11 | 4.31 | 4.34 | 5.51
Spyrogyra sp. chl6 |3.69 |3.03 232|551 |753|253|337|285|215|4.99|6.51|3.09
S. gracile chl7 |6.46 555|361 ]350|4.02|3.03]|274]|4.04|239]|272|4.13|243
Cyanophyta
A. flos-aqua cyl [3.69]1.26|0.39|7.26|452|227|126]1.19|0.96|0.23|1.52]2.87
Aphanizomenon sp. cy2 |1.27]189|232|0.63]|125|051|105]|261|0.24|0.23|0.33|0.33
C. disperus cy3 |161]050|0.26|1.50]|050|0.76 |158|1.43)|0.24]|227|152]1.76
C. minor cyd |1.15]0.25|0.26|1.50|0.50|0.51]0.42|0.48|0.48|0.45|0.65 | 0.66
C. varius cy5 |[1.61]050|052 (150|314 |1.77|126|0.48|0.48|0.45|0.43|0.44
M. elegans cy6 |[1.38]151/052]|0.50]050|051]105|1.66)|048]|1.36|0.22]1.76
M. punctata cy7 |1.61]177(129|025]|025|1.26|105|1.19|263|295|152]|1.10
N. commune cy8 |[1.15]025|1.03/1.25]|151[126|1.26|0.48|1.20|1.13]1.09]0.22
O. tenuis cy9 |0.46]1.77|2.06]|050]201|051]189|238|1.20]|0.91|0.65]0.88
O. granulata cyl0 10.921353[310]1.00|1.76|3.28|1.68|3.80|2.87]2.273.91]3.09
S. major cyll | 2.77 | 4.04 | 3.10 | 1.00 | 5.02 | 5.56 | 4.42 | 5.46 | 2.87 | 2.04 | 2.17 | 2.21
S. pirinceps cyl2 10.921202[181]325|0.75|4.29 379|143 |1.67]227|1.30]243
Dinophyta
C. hirundinella dnl |277[227]2.06|250|251]|076|168|214|215|3.40]|1.95|176
Peridinium sp. dn2 ]0.00]0.00]155|0.000.25]0.00|0.42|0.48|0.72|1.13]0.00]1.32
Chrysophyta
D. sertularia crl [0.46]050]155[2.00]151]1.77]1.05]048]167][1.36]1.74]1.32
Euglenophyta
E. elongata eul |[0.69]1.01/0.26|1.00]|050]|051]053[0.24)|0.72]0.45|0.22]0.88
Euglena sp. eu2 |[2.08]177]1.03/125]|0.75]126|1.05]0.71|0.24|0.68|0.43]|0.22
T. volvocina eu3 |[092]1.01]155/050]1.00|152]0.84|0.95)|0.72]0.91|0.65]|0.44
Trachelomonas sp. eu4 |0.69]050|1.03|0.75]|050]0.25|042|0.24|0.24]0.23|0.22 |0.22
Number of total 867 | 793 | 775 | 799 | 797 | 792 | 950 | 842 | 836 | 882 | 921 | 907
identified algae

87

Cluster Analysis (CA) that is one of the most widely used multivariate statistical techniques to evaluate the
surface water quality provides to facility in order to classify the objects according to similar characteristics (Yiicel and
Yiicel, 2013; Tokatli, 2013; Tokatli et al., 2013; Tokatli, 2014). In the present study CA was applied to the results to
classify the stations according to biodiversities of non — silica algal floras. Tree dendogram of CA is given in Figure 2
and the similarity coefficients of stations are given in Table 3.
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Figure 2. Tree dendrogram of CA

Table 3. Similarity coefficients of stations

S,:[' S1 S2 S3 S4 S5 S6 ST S8 S9 S10 S11 S12
S1 1
S2 1079 1

S3 /073 082 1

S4 1077 075 074 1

S5 076 076 076 079 1

S6 [ 073 0.78 073 073 078 1

S7 080 0.80 0.77 074 076 080 1

S8 [ 071 0.82 0.76 0.70 0.78 076 0.78 1

S9 | 0.74 080 081 073 075 0.77 081 082 1
S10|0.78 0.78 0.77 075 0.78 0.78 081 082 087 1

S11 1080 0.73 0.68 0.70 0.74 0.77 0.76 0.74 074 080 1
§1210.77 074 0.69 0.72 0.75 080 0.83 0.77 078 082 083 1
*: The most and least similarity coefficients were highlighted with bold

According to the results of CA, 5 statistically significant clusters were formed: Cluster 1 corresponded to the
stations of S5 and S4 that were Kunduzlar Dam Lake side of the basin; Cluster 2 corresponded to the stations of S3 and
S2 that were Catéren Dam Lake side of the basin; Cluster 3 corresponded to the stations of S10, S9 and S8 that were the
downside of the basin; Cluster 4 corresponded to the stations of S1 and S11; Cluster 5 corresponded to the stations of
S12, S7 and S6. As a result of CA, different ecological zones of the Seydisuyu Stream Basin including reservoirs and up
— downstream sides were clearly presented as separately according to the abundance of non — silica algae. These results
may reflect the availability of CA in determining ecological zones by using algae

According to a study performed in Ankara Stream, Anabaena, Spirulina, and Oscillatoria species from
Cyanophyta were found to be dominant taxa and it was also reported that these species were adapted to pollution in
Ankara Stream (Atict and Ahiska, 2005). Hellawell (1989) reported that Oscillatoria species are commonly found in
highly polluted, nutrient — rich and B — mesosaprob waters. According to a study performed in Tecer Stream, as similar
to the present study, Oscillatoria formosa was found to be very abundant in especially organically contaminated areas
(Kiling, 1998). Also Gaur (1997) reported that Microcystis species are most commonly found in eutrophic waters. In the
present study, Anabaena, Spirulina, Oscillatoria and Microcystis species from cyanophyta were found to be quite
common in Seydisuyu Stream, where is known as an impacted area by anthropogenic pressures.
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Verma and Munshi (1987), and Jindal and Vatsal (2005) reported that Scenedesmus species are found in quite
abundant in sewage — polluted waters. It was also reported that Chlorella and Scenedesmus species form Chlorophyta
are found in organically polluted waters and they can used to be as pollution indicators (Atici and Alas, 2012). In the
present study, Chlorella and Scenedesmus species were found to be the most dominant taxa in Seydisuyu Stream Basin,
which contains many agricultural and urban areas. Also Pediastrum boryanum that is recorded as a quite common
Chlorophyta species in the Seydisuyu Stream Basin was identified as the characteristic taxon in mesotrophic freshwater
ecosystems (Dussart, 1956; Rawson, 1956).

Physical and chemical parameters used to determine the water quality may indicate just the current status of
aquatic ecosystem. But algae, which are one of the most important groups used in water quality monitoring, may
indicate the long — term effects on freshwater ecosystems (Torrisi and Dell’'Uomo, 2006). Therefore the biotic
components of aquatic habitats like algae have to be used in ecosystem quality assessment studies in order to make an
objective and more reliable evaluation. The productivity of water bodies has been the subject of numerous studies,
especially with an ecological focus on the transfer of matter and energy through the food chain (Kant and Kachroo,
1971). For a more practical approach, pragmatic alternatives have been proposed to relate productivity to easily
accessible indicators, such as lakes and rivers. Algae are known as the most important element of primary productivity
in the aquatic food chain. Therefore investigating the algae composition of freshwater ecosystems is a necessity and the
first step to understand the system as a whole. In the present study, non — silica algae that can be used surveillance of
freshwater quality were investigated and Ankistrodesmus falcatus, Chlorella vulgaris, Pediastrum boryanum,
Scenedesmus communis and Scenedesmus bijuga from Chloropyta, Anabaena flos-aqua, Microcystis punctata,
Spirulina major, Oscillatoria tenuis and Oscillatoria granulata from Cyanophyta and Ceratium hirundinella from
Dinophyta were found to be the most dominant taxa in Seydisuyu Stream Basin, which are known as pollution
indicators and to have wide ecological valences.

4. Conclusions and discussion

In the present study, the flora of non — silica algae in Seydisuyu Stream Basin were investigated and Cluster
Analysis (CA) was applied to the results in order to classify the stations. As a result of the study, 17 Chlorophyta
species, 12 Cyanophyta species, 4 Euglenophyta species, 2 Dinoflagellata species and 1 Chrysophyta species totally 36
non — silica algae taxa were identified and Cluster Analysis (CA) grouped 12 sampling seasons into 5 clusters of similar
biodiversities of non — silica algal characteristics. According to biological data observed, Seydisuyu Stream Basin has a
mesotrophic — oligotrophic state and quite polluted by organic contaminants thought to be originated from agricultural
applications and rural areas located on the basin.
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Abstract

The present paper reports the findings of field surveys conducted over period (2011-2013) in 31 localities of
North-West Pakistan for assessing the diversity of phanerogams. No comprehensive floristic studies have been carried
out in line with standard methods and internationally accepted criteria of IUCN for categorization of threat level. A total
of 1965 specimens were collected comprising of 512 taxa belonging to 107 families and 340 genera. In total 240 (47%)
of the species were assessed as threatened. Assessment carried out for 161 species showed that 29 (18%) of the species
were Critically Endangered (CE), 55 (34%) were Endangered (EN), 51 (32%) were Vulnerable (VU), and 26 (16%)
were Near Threatened (NT). The remaining 272 species fell in the Least Concern (LC) category. Six of the CE species
had less than 10 species in their respective area of occupancy (AOQO). The major threats to plant biodiversity in the
study area are: collection for medicinal use, over-grazing, use as fuel wood or timber, land clearing and erosion, faced
by 113, 93, 73, 72 and 61 species respectively. The study concludes that the dangers to species survival are ‘clear and
present’. The CE species require immediate attention keeping in view the human environment of high population
growth rate, poverty, illiteracy and subsistence farming.

Key words: conservation, endemic, plant diversity, threatened, Western Himalayas.
1. Introduction

Biological diversity includes the diversity of ecosystems, species and genes, and the ecological processes that
support them (Anonymous, 2004). It is necessary not only for human livelihoods and survival (Anonymous, 2009a), but
also indispensable for ecosystem stability (Naeem et al., 1999). Loss of species could threaten the stability of the
ecosystem services on which humans depend (McCann, 2000). Moreover, in an ecosystem complex, the diversity of
plant species is one of the main factors supporting the diversity of other organisms (Myers et al., 2000).

Loss of biodiversity and extinction of species due to anthropogenic causes are global phenomena (Sala et al.,
2000; Stork, 2010). In general terms, the threats to biodiversity have been identified by the acronym HIPPO (Habitat
destruction, Invasive species, Pollution, Population and Over-exploitation) (Anonymous, 2009a). Area and ecosystem
specific threats may include deforestation, habitat loss, degradation, soil erosion, over-grazing, fodder collection,
introduction of invasive species, climatic changes etc. (Sudhersan et al., 2003). Biodiversity is facing multiple threats
around the world. The severity of the threats is also increasing. This has resulted in the rate of extinction of species
escalating to loss of one species per day. This rate is 1000-10,000 times faster than the estimated natural rate of
extinction (Hilton-Taylor, 2000; Akeroyd, 2002). Among the 12914 species evaluated around the world, the percentage
of species threatened with extinction is 68% as reported by IUCN for 2006. The number of species evaluated is itself
very small as compared to the total number of plant species (Anonymous, 2008).

Geographical diversity and proximity to major centres of origin of plant species has gifted Pakistan with a rich
biodiversity (Ali, 2008). The flora of Pakistan includes elements of six phytogeographic regions being, in order of
importance, the Mediterranean, Saharo-Sindian, Euro-Siberian, Irano-Turanian, Sino-Japanese and Indian (Ali and
Qaiser, 1986). Occurrence of more than 6000 vascular plant species has been reported in the country (Stewart, 1972).
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Many authors have endorsed the apprehension that biodiversity is under serious threat in Pakistan. They have also listed
possible causes and remedies (Hamayun, 2007; Hagq et al., 2010). In fact, Pakistan has been identified as having the
world’s highest rate of deforestation and hence, habitat loss (Anonymous, 2009b). Varying estimates of the number of
threatened species have been published. For example the number of phanerogams under threat, have been estimated to
be between 580-650 by Nasir (1991) and around 709 by Chaudhri and Qureshi (1991). Variation in such estimates is
not un-expected because little work has been done so far on red listing of threatened taxa in accordance with the IUCN
red list criteria (Alam and Ali, 2009). Ali and Qaiser (1986) have reported that 320 endemic species of phanerogams,
mostly of Irano-Turanian or Sino-Japanese origin, are confined to the northern and western mountains of Pakistan.
District Shangla, located in Himalayan mountain range, is well known for richness of its diverse flora (Ibrar, 2003;
Khan, 2008). However anthropogenic activities may put most of the flora in district Shangla under threat of extinction
in near future. General information has been reported by Shah and Farrukh (2012), Khan (2008), Ibrar (2003) and
others. However, studies more in line with standard methods and the internationally accepted criteria of IUCN needs to
be carried out to categorize plant species with regards to their conservation status and fully understand the nature and
extent of threats. The present work is an attempt in this regard to document the conservation status of plants of district
Shangla according to IUCN red list categories and criteria.

The administrative district of ‘Shangla’ is located in the north-eastern part of the Khyber Pakhtunkhwa
province of Pakistan between 34’-31 to 3308 N latitudes and 72°-33” to 73™-01” E longitudes (Figure 1).

uger

District Shangla
Location of the study area - Settelment

Roads
I‘!&I
.

Figure 1. Map of the study area. Numbers (1-31) on the map show the localities visited for the survey. Corresponding
names of localities are given in Table 2

Spread over an area of 1,586 km? within the western extremities of the great Himalayan range, Shangla district consists
of small valleys, hillocks, and thick forests. District Shangla has a population of 434, 563 persons, which is increasing
at a very high rate of 3.27% per year (Anonymous, 1998; Khan, 2008). Elevation from sea level in district Shangla
varies from 900 masl (at Puran) to 4000 masl (at Takh Danda) (Khan 2008). The winter season remains extremely cold
in the upper half of the district while it is moderate in the lower half. Precipitation in the temperate parts occurs both as
rain and snow. The total cultivated area in the district is 41727.5 ha. However, most of the cultivated land i.e. 38652.6
ha (98%) is rainfed whereas only 3075 ha (2%) is irrigated. The area designated as ‘forests’ is spread over 39865.6 ha
(Khattak, 1984). Main summer crops are maize, beans, rice and vegetables. Wheat is an important winter cereal along
with normal and off-season vegetables such as radish, turnip and peas (Khan, 2001).

Most of the forests of district Shangla fall under Moist Temperate category (Champion et al., 1965) of the
internationally known Western Himalayan moist temperate ecology. On the basis of available indicator species, the
district Shangla forests can further be classified into the four categories. Abies pindrow, Picea smithiana, Pinus
wallichiana and Qurercus forests are situated in Alpuri, Kana, Lilowni, Bazarkot, Opal, Shang and to some extent in the
upper reaches of Chakaisar, Puran and Martung. Pinus wallichiana forests are situated in Bazarkot, Lilowni and Alpuri
blocks. Pinus roxburghii forests are vigorous on cooler aspects (such as in Chakesar area) while they are stunted and
malformed on hotter aspects as in the Makhozi and Martong areas. Mountain peaks areas are occupied by Dry sub-
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tropical Qurercus forests. The major forest tree species located in these areas include Abies pindrow, Picea smithiana,
Pinus wallichiana, Pinus gerardiana, Cedrus deodara etc (Khattak, 1984).

A preliminary analysis of the soil texture showed that it is sandy loam in nature with pH ranging from 7.7 to
8.2. The organic content of the soil ranges from 0.96 to 1.20%. However different soil parameters are expected to show
variation with altitude.

2. Materials and methods

Field studies were carried out for three consecutive years i.e. 2011 (March 15 to Nov 10), 2012 (March 20 to
Nov 5) and 2013 (April 3 to Aug 15) using the standard IUCN criteria. A total of 31 localities, representing the entire
district Shangla, were visited (Tab. 1). The localities were selected according to the variety of habitat and climatic
conditions as identified by studying the Google earth maps, topographic sheets and personal observation. None of the
localities had previously been explored mainly because of their inaccessibility. The plain areas were studied in March-
June while mountainous areas were studied from July to the end of September as the areas are either snowbound or the
plants are not in the flowering stage in the rest of the year. Plant specimens were collected along with extensive field
notes including voucher specimens, botanical names, common name, habit, habitat, life form, altitude etc. Effect of
various anthropogenic threats i.e. deforestation, habitat loss, degradation, erosion, grazing, medicinal usage etc. on the
flora were also studied. Identification of voucher specimens was carried out with the help of Flora of Pakistan (Nasir
and Ali, 1970 — 1979; Ali and Nasir, 1990 — 1992; Ali and Qaiser, 1992 —2012; Nasir and Ali, 1980-1989) and Flora
Iranica (Rechinger, 1957-2001). Voucher specimens were pressed, poisoned, mounted on standard sized herbarium
sheets and deposited in duplicate in the Herbarium of Hazara University, Mansehra-Pakistan. Population size (PS) of
the species was assessed by counting mature individuals in a particular locality. Area of Occupancy (AOO) was
calculated by the presence of taxa in a grid of 4 Km? areas. Extent of Occurrence (EOO) was worked out by drawing a
polygon around all localities. For data analysis IUCN red list categories and criteria were applied (Anonymous, 2001).

3. Results

Documenting the basic patterns of biodiversity and accurately determining the priority areas are the first steps
for conservation studies (Ture and Bocuk, 2010). The present study was carried out in three consecutive years (2011 to
2013) to assess the diversity of phanerogams of district Shangla and to categorize the threatened species. The main
objective of the survey was to collect data and information for assessing the conservation status of the endemic
phanerogams in accordance with the IJUCN Red Data List: Categories and Criteria version 3.1. A total of 1965
specimens were collected from 31 locations. The specimens comprised of 512 taxa belonging to 107 families and 340
genera. It was noted that among the total 512 taxa, 240 species (47%) fell into one or the other threat categories. The
remaining species were categorized as Least Concern (LC). Within the LC category, 133 species were common and
139 species were very common (Figure 2) (detail for individual species is in Table 2). Conservation status assessment
was scored for 161 plant species. Among these species 29 (18%) were Critically Endangered (CE), 55 (34%) were
Endangered (EN), 51 (32%) were Vulnerable (VU), and 26 (16%) species were Near Threatened (NT). Biodiversity is
under threat throughout the world (Kaharman et al., 2011) and Pakistan is no exception. Ecological examinations, the
habitat features of the plants in areas opened to tourism, in-situ conservation strategy are obligatory (Uysal et al., 2016).
The severe threats to biodiversity in Pakistan have been recorded by many researchers. It has been estimated that
several valuable species may have disappeared without even being documented while the status of others have
worsened in the face of variety of threats reported by (Hamayun, 2007; Anonymous, 2009b; Haq et al., 2010).

Figure 2. Conservation status of plant species in threat categories (IUCN Red List criteria and categories) in district
Shangla, Western-Himalayas, Pakistan
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Table 2. Conservation status of plant species and major threats to biodiversity of flowering plants in Shangla district,
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Pakistan
S.# | Botanical Name V/Name PS AOO. | EOO. Various Threats CsS
Km? Km? AlB|C|D]|E

1. Abies pindrow Royle Achar 4707 480.3 933.5 +|+ | +]- |+ ]| EN
2. Acacia modesta Wall. Palosa 313 43.2 877 -+ | +|+ |+ ]|EN
3. Aconitum chasmanthum Stapf ex Holmes Zahar 18976 444 778 +- |- |+ |- | NT
4. Aconitum heterophyllum Wall. Sarba wale 16755 322 641 +- -1+ |- [NT
5. Aconitum rotundifolium Kar. & Kir Sarba 8687 155 741 +l- |+ |+ |- | VU

Jarai/Sarba

Zailay
6. Aconitum violaceum Jacq. ex Stapf. Zahar Mora 15343 243.2 625 +|- |- [+ |- |NT
7. Acorus calamus L. Skha waja 134 91.2 762 +[-1-1+]-1EN
8. Aesculus indica (Wall. ex Camb.) H. K. F. Jawaz 2231 187 721 +l+]-1-|+[VU
9. Agrimonia eupatoria L. Da Obo jarai 5 52 901 +-1-1+]-1[CE
10. Ailanthus altissima (Mill.) Swingle Backyanra 5886 186 875 -+ +]- |+ VU
11. Ajuga bracteosa Wall. ex Benth. Da Ghra Buti 24343 344 621 +|- |+ [+ | +|NT
12. Ajuga perviflora Benth. Da Sam Boty 23432 311 442 +[- |+ |+ |+ [NT
13. Alnus nitida (Spach) Endl. Gerai 245 3425 663 -+ | +]- ]+ ]|EN
14. Andrachne cordifolia (Wall. ex Deecne.) Spin krachay 6765 564 783 -+ |-+ +]| VU

Muell. Arg.

15. Anemone tetrasepala Royle Kadoo 13772 187.4 656 +|- |- [+ |- |NT
16. Aquilegia nivalis Falc. ex Jackson Deesi zahar 4542 322 643 +- -1+ |+[VU
17. Arisaema Jacquemontii Blum, Rumphia Mar jarai 6765 164 863 +- -1+ ]-]VU
18. Arisaema utile Hook. F. ex Schott Marjarai 2431 352.2 1060 +-|+]-1]1-1EN
19. Artemisia scoparia Waldst & Kit. Jawkai/Jaa 243 68.4 634.4 +[+]-]1+]-|EN
20. Artemisia vulgaris L. Da Ghra Tarkha | 23321 233.2 531.2 +|- |+ [+ |- |NT
21. Asclepias cusassavica L. Mrach Botai 54332 331 823 +1- -1+ _[NT
22. Asparagus filicinus Buch.-Ham. ex D. Don Shal gwatai 4553 156 734 +|+ -1+ ]-|VU
23. Asparagus officinalis L. Tindorai 2312 242 875.1 +]-1-1+]-1EN
24. Asparagus racemosus Willd. Nori Alam 34 8 431 +|+|-[+]|-|CE
25. Astragalus grahamianus Royle ex Benth. Ghwarakai 23111 332 453 +|- |+ |- | +|NT
26. Astragalus pyrrhotrichus Boiss. Ghwarakai 24422 411 564 +- |+ |- | +[NT
27. Astragalus retamocarpus Boiss. & Hohen. Zahar Botai 23 12 345 +|- | +[- | +]|CE
28. Berberis calliobotrys Bien. ex Koehne Ghat Kwarai 1139 456 632 +[+|+]-]1-1EN
29. Berberis lycium Royle Tor Kwarai 313 253 865 +[+]-1-1]1-1EN
30. Berberis pseudumbellata Parker Tor Kwarai 6764 163 854 +l+1-1-1-1VU
3L Bergenia ciliata (Haw.) Strnb. Zakhm Hayat 9797 353 897 +- -]+ ]-]VU
32. Buxus wallichiana Baillon Shamshad 4 51.2 453.4 -+ +]-|+]|CE
33. Caesalpinia decapetala (Roth) Alston Jara 367 8 651 +|+]-]1-]+]|EN
34. Campanula tenuissima Dunn Spin Gulai 321 342.3 1231 -|-|+]+ |- |EN
35. Carthamus oxycantha M. Bieb. Kareza 221 6.4 645 ++ ] - + | CE
36. Cedrella serrata Royle Barabro 11132 211 323 -+ | +]- | +]|NT
37. Cedrus deodara (Roxb. ex D. Don) G. Don Ranzara 431 6 76.4 +[+]-]1-|+]|CE
38. Celtis caucasica Willd. Tagha 231 453.4 822 +|+|+]- |+ ]|EN
39. Cichorum intybus L. Han 8965 131 976 +- |+ + |+ VU
40. Clematis connata DC. Chinjanwalla 2433 343.4 1124 +[+]-1-1-1EN
41, Clematis grata Wall. Tora Zela 56 6 89 ++]-1-1-1|CE
42. Clematis montana Buch-Ham.ex DC. Zelanga 17673 231.2 462 +1-|-1- |- |NT
43. Clematis orientalis L. Ziar Gulai 12211 112.1 245 +- |- 1]- |- |NT
44. Colchicum luteum Baker Sorranjan Talkh 2227 324 3421 +[-|+]- |+ |EN
45. Colebrookea oppositifolia Sm. Chaghgi panra 12121 422 878 +| + - |+ | NT
46. Corydalis govaniana Wall. Mamera 6765 321 832 +-1-1+1-1VU
47. Cotoneaster microphylla Wall. ex Lindl. Kharawa 1314 452.3 732 s + | EN
48. Cotoneaster nummularia Fisch. & Mey. Mamanra 1312 342.3 636 -|+|+]-|+]|EN
49. Crataegus sonogarica G. Koch Tampasa 51 7 78 +[+]-]1-|+]|CE
50. Dactylorhiza hatagirea (D. Don) Soo Tali panja 1123 12.3 98.2 +|- | +|+ |+ |CE
51. Dalbergia sissoo Roxb. Shawa 312 153.4 532 +|+|+]- |+ ]|EN
52. Daphne mucronata Royle Da barn 2322 231 897 ++ |- |+ | +]|EN

Leghonai
53. Daphne papyracea Wall. ex Steud. Leghonai 14433 233.2 342 +[+ |- |+ |+ [NT
54. Debregeasia salicifolia (D. Don) Rendle Ijlai 321 142 813 +[+]-]1- ]+ ]|EN
55. Delphinium rolyei Munz Lajwand 613 231 864.6 +/-]-]1+]-|EN
56. Desmodium elegans DC. Shna lakhta 331 52 732 -+ |- ]+ ]| +]|EN
57. Diospyros kaki L. Sor Amlook 7868 186 862 -+ 1-1-1-1VU
58. Diospyros lotus L. Toor Amlook 2412 453.2 1352 -|+|+[- |+ |EN
59. Dipsacus inermis Wall. Dad botai 14322 231.1 634 -l NT
60. Eryngium coeruleum M-Bieb. Manzari Mangul | 13221 333.2 432 +- |+ ]+ |- [NT
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61. Euphorbia wallichii Hook. F. Zahar Botai 235 56.7 952 +]-1-1-1-1EN
62. Euphrasia himalayica Wettst. Stargai 123 16.5 854.4 -|-|+]+]-|EN
63. Ficus palmata Forssk. Inzar 5664 321 811 -+ ]-1-1+[VU
64. Ficus racemosa L. Ormal 1311 355.4 980 -+ |1-]-|+|EN
65. Fritillaria roylei Hook. Asli Noory Alam | 42 9 93 +|- | +[+ |- |CE
66. Gentianodes cachemirica (Decne.) Omer, Ali Tora Bankera 7866 199 453 +] - + |- | VU
& Qaiser.
67. Gentianodes olivieri (Griseb.) Omer, Ali & Mrach Botai 1412 321.4 67687 | +|- [+ |+ | + | EN
Qaiser.
68. Geranium wallichianum D. Don ex Sweet Rati jarh 6754 132 751 +- -1+ ]-]VU
69. Geum elatum Wallich Spensar boti 233 453 876.7 +]-1]-]1+]|-|EN
70. Girardinia palmata Blume Taparh 8987 433 745 -+ -+ |+ VU
71. Hedera nepalensis K. Koch Zelai 211 312 1121 +[+]-1-1-1EN
72. Hypericum dyeri Rehder Unknown 6854 564 687 +l- -1+ ]+]VU
73. Hypericum oblongifolium Choisy Ziar gulai 121 342 1193 +[-|1+]-1]1-1EN
74. Hypericum perforatum L. Shin Chai 4533 175 977 +-1-1+]-1[]VU
75. Impatiens edgeworthii Hook. F. Atrang 34322 332 443 +|- |+ |- | +|NT
76. Inula grandiflora Willd. Kot 15 8.9 87 +- | +|+ |+ ]|CE
77. Ipomoea hederaceae (L.) jacg. Prewatai 5754 186 976 +- |- [+ |+ VU
78. Ipomoea purpurea (L.) Roth Zelai 5665 155 876 +- |- 1+ ]|+[VU
79. Iris germanica L. Sosan 23 7 78.6 +- |+ +]|-|CE
80. Iris hookeriana R. C. Foster Turai 41 17 68.9 +-1-1+]-1[CE
81. Ixiolarion tataricum (Pall.) Herb. Shin Gulai 15433 423.2 732 +- |-+ |+ [NT
82. Juglans regia L. Ghuz 232.3 432.3 521 +|+]-1]-|+|EN
83. Jurinea dolomiaea Boiss. Sharshamai 133 631 632 + - |+ - [EN
84. Kickxia ramosissima (Wall.) Janchen Unknown 1237 42.6 1057 -|- |+ +]-|EN
85. Lysimachia chenopodioides Watt ex HK. F. Unknown 2313 233.4 1242 -|- |+ +]-1EN
86. Lysimachia japonica Thunb. Ziar Gulai 5633 111 897 -l-1-1+1-1VU
87. Maytenus royleanus Wall. Soor azghai 13221 532 933 -+ -1]- |+ |NT
88. Maytenus wallichiana (Springe) Raju & Bull. Bampor 14321 421 643 +[+ |- 1- |+ [NT
89. Melia azedarach L. Tora bakiana 1213 423.8 921 +|+|+|- | +|EN
90. Morus nigra L. Toot 8987 656 866 -+ - + | VU
91. Olea ferruginea Wall. ex Aitch. Khona 1421 432.3 921 +[+]-]1- |+ ]|EN
92. Origanum vulgare L. Narai Shamakai 14331 453 732 +]- |+ ]+ |- [NT
93. Otostegia limbata (Benth.) Boiss. Spin Azghai 6675 232 764 ++]-1-|1+[VU
94. Paeonia emodi Wall. ex Royle Mamekh 1435 612 1155 +-1-1+1-1VU
95. Parrotiopsis jacquemontiana (Decne.) Rehder | Beranj 1111 121 1121 -+ |- |+ |+ ]|EN
96. Pedicularis punctata Dec. Har gulai 1256 7 68 -l- |+l +]|-|CE
97. Pedicularis pyramidata Royle Marano botai 34321 321 343.2 +1- -1+ |- [NT
98. Physalis divaricata D. Don Mangotai 34 9 891 +-|+]-|+]|CE
99. Picea smithiana (Wall.) Boiss. Chokat/Rawn 9411 653 1142 +l+]-1-1+[VU
100. | Pinus gerardiana Wall. Ex Lamb. Chalgoza 1131 2135 1121 - +]-1-]1+|EN
101. | Pinus roxburghii Sargent Nakhtar 6743 311 743 -+ -+ |+ ]| VU
102. | Pinus wallichiana A. B. Jackson Sruf 8222 342 956.6 ++ ] - + | EN
103. | Platanus orientalis L. Chinar 311 233.5 953 -|+]-1]-|+|EN
104. | Pleurospermum brunonis DC. Clarke Asila Shangatai 6381 231 1135 +/+]-1]1-1]1-1EN
105. | Podophyllum hexandrum Royle. Asila Kakora 218 165.6 13216 | +|- |- |+ |- |EN
106. | Polygonatum gemniflorum Decne. Margha Jarai 213 433.5 742 +[-|+]+]-|EN
107. | Polygonatum multiflorum (L.) All. Noory Alam 1612 7 851 +[- |+ +]-|EN
108. | Polygonatum verticillatum (L.) All. Nori Alam 234 342.6 533.7 +|-|+]|+]|-|EN
109. | Potentilla curviseta Hook.F. Unknown 132 8 95 -l +]-1+]-1|CE
110. | Potentilla grisae Juz. Tora buti 2431 7 78 +-1-1+]-1|CE
111. | Potentilla sericophylla Parker Unknown 19 9 56 -+ ]-1+]-1|CE
112. | Potentilla supina L. Ziar Gulai 67 8.5 851.3 +- | +]|+]|-|CE
113. | Pseudomertensia moltkioides (Royle ex Desi Bangera 34 75 981 +]- | +|+|-|CE
Benth.) Kazmi
114. | Pteris vitata L. Tokhi Later 5775 297 687 +-1-1+]-1[1VU
115. | Pyrus pashia Buch-Ham ex D.Don Tangai 7878 564 874 -+ ]l-1-1+[VU
116. | Quercus baloot Griff. Tor Banj 5222 324 675 -+ ]-1-1+[VU
117. | Quercus dilatata Lindl. Tor Banj (Serai) | 5421 231.6 786 -+ - 1-1+]VU
118. | Quercus glauca Thunb. Banj 421 435.5 675 - +]-1-]1+]EN
119. | Quercus incana W. Bartram Spin banj 6313 342.5 757 +|+|+[- | +|EN
120. | Quercus semecarpifolia Sm. Mer/ Kaner 132 8 56 +|+|- [ +]|CE
121. | Randia dumatorum Lam. Mainpal 7876 145 877 -l-1-1+1-1VU
122. | Reinwardtia trigyna (Roxb.) Plan Unknown 4532 197 871 -l- 1 +]1-1+]VU
123. | Rhodiola wallichiana (Hook) S.H. Fu. Da Ghra 223 342.4 3313 +]-1]-1]1+]|-|EN
Warkharai
124. | Rhododendron arboreum Smith Gul Namer 6 8 786 +[+]1-1-1-1]CE
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125. | Rhododendron hypenanthum Balf. F. Gul Namer 8 5.3 1256 -l-1-1+]-1]CE
126. | Rhus punjabensis J. L. Stewart ex Brindle Tetrai 45 321.4 1121 ++]-]1-|+]|CE
127. | Rhus succedanea var. himalaica J. D. Hooker | Rakhkal 5 8 453.6 -+ +]-|+]|CE
128. | Robinia Pseudo-acacia L. Kikar 11333 632 864 -+ - | +] VU
129. | Rosa damascena Miller. Pulwari 6775 132 889 +H+ |- [+ |+ ]| VU
130. | Rosa webbiana Wall. ex Royle Sadbar Gul 8976 142 878 -+ |- 1+]-1VU
131. | Rubus ellipticus Sm. Karwara 8977 122 987 ++ |-+ |+ VU
132. | Rubus fruiticosus Agg. Karwara 3553 333 753 +[+ |-+ |+ VU
133. | Rubus sanchtus Schreber Bagana 1332 575 676 ++ |-+ +]VU
134. | Salix tetrasperma Roxb. Wala 5654 165 675 -+ ]-1+]1-1VU
135. | Salvia lanata Roxb. Keyanr 6865 241 986 +-1-1+]-1[]VU
136. | Salvia moocroftiana Wall. Kharghwag 7876 132 724 +- -1+ ]-]VU
137. | Salvia nubicola Wall. ex Sweet Bakara 5777 241 967 +- |+ +]-[VU
138. | Sarcococca saligna (D. Don) Miill. Arg. Ladnr 12111 534 976 +|+ |+ [+ | +]| VU
139. | Saussurea albescens (DC.) Sch. Bip. Khardag 5111 631 864 + + |1+ ]-[EN
140. | Saxifraga flagellaris Willd. Mergaya 17876 1311 822 +- |+ ]+ |- [ NT
141. | Saxifraga parnassifolia D.Don Ziar gulai 2421 231 786 +- |-+ |- |EN
142. | Saxifraga stenophylla Royle Mergaya 16755 532 678 +- |+ ]+ |- [ NT
143. | Scilla griffithii Hochr. Shin Gulai 16755 1231 765 -l - |+ |+ | +|NT
144. | Sedum oreades (Decne.) Raym-Hamet Ziar gulai 1211 9 1245 -|- |+ +]-1]EN
145. | Sibbaldia procumbens L. Ziar_Gulai 123 9 78 +|+ |- [+ |- |CE
146. | Skimmia laureola Franch. Nazar panra 2435 644 11225 | +|+ |- |- |- [ VU
147. | Stachys emodi Hedge Spin gula saag 6754 165 821 +- -1+ ]-1]VU
148. | Taxusfauna NanLi & R. R. Mill Banya 4 5.6 87.8 +[+|+]-]1-1|CE
149. | Teucrium stocksianum Boiss. Kwande botai 234 6 67.7 +-1-1+]-|CE
150. | Trillium govanianum Wall. ex Royle Lal Dana 4543 175 632 +- -1+ ]-]VU
151. | Trollius acaulis Lindle. Deesi zhar 33 23.2 1211 +- |+ +]|-|CE
152. | Tussilago farfara L. Funjiwam 6787 423 859 -l - |+ + |- ]VU
153. | Urticadioca L. Sezonkai 9879 566 745 -l- 1 +1-1-1VU
154. | Verbascum thapsus L. Khardage 1354 6.5 667.5 +[-|+]|+]-|EN
155. | Viburnum grandiflorum Wall. ex DC. Sumangal 7865 175 786 ++ -1+ |- VU
156. | Viola biflora L. Da Ghra sanchl 7886 385 764 +-1-1+]-1[1VU
157. | Viscum album L. Shishar Meva 213 432 897 -l-1-1-1-1EN
158. | Viscum cruciatum Sieber ex Spring. Melma 213 342.6 779 +-1-1-1-1EN
159. | Woodfordia fruiticosa (L.) S. Kurz. Dhaur 8765 563 897 -l- | +]- | +]| VU
160. | Wulfenia amherstiana Benth. Warokai 231 231.4 746 +|-|+|+ |- |EN
Makanpath
161. | Zanthxylum armatum DC. Dambara 453 341.6 897 +|+|+]- | +]|EN

KEY: CE= Critically Endangered, EN= Endangered, VU= Vulnerable, NT= Near Threatened, A= Medicinal use, B= As Fuel wood, C=Erosion,
D=Grazing, E= Clearing land for Agriculture, EOO= Extent of occurrence, AOO= area of Occupancy, PS= Population Size, CS= Conservation
Status

The species that require immediate attention are the CE species, of which 29 were identified in the present
study. A closer look at the list of the CE species shows that the PS of six species is less than 10 individuals in their
respective AOO in limited EOO. The number of individuals recorded for Agrimonia eupatoria L., Buxus wallichiana
Baillon. Rhododendron arboreum Smith. Rhododendron hypenanthum Balf., Rhus succedanea var. himalaica Hooker.
Taxus fauna Nan Li. and Mill. was only 5, 4, 6, 8, 5 and 4 respectively. It is obvious that these species may be at the
verge of extension if their PS, AOO and EOO values are similar or worse in the other areas too.

The number of species assessed as EN was 55 (34%) among the 161 species evaluated for their conservation
status, thus EN species constituted the biggest category of the threatened species. Acorus calamus L. Acorus calamus L.
and Jurinea dolomiaea B. had only 134, 123 and 133 individuals respectively in their AOO. So it is apprehended that
their category may have to be revised downward to CE if the threats persist and conservation measures are not adopted.
According to IUCN, VU species is a population of those plants, which is unprotected against the threats (Anonymous,
2008). In the present study 51 species (32%) were categorized as VU, which are all, faced with multiple threats. The
VU plants of the area include important medicinal, fodder, timber and fruit species (Table. 2). Twenty-six species (26)
were identified as NT.

Biodiversity is indispensable for eco-system stability in general but local declines in biodiversity are even more
dramatic than global declines because many ecosystem processes are sensitive to declines in biodiversity (Naeem et al.,
1999). Specific threats to biodiversity important in the local context have been reported by Hamayun (2007) and Hag et
al. (2010). The present work shows that anthropogenic activities of collection for medicinal use, over-grazing, use as
fuel wood or timber, land clearing for agriculture and erosion are the major threats to plant biodiversity in the study
area. These major threats are faced by 113, 93, 73, 72 and 71 species respectively (Figure 3). It is clear that most of the
species are faced with multiple threats with possible multiplier effects. The major threats to biodiversity reported for
areas having socio-economic and ecological environments similar to Shangla, are supportive of our findings. Over-
exploitation (for medicine, timber, firewood etc), loss of habitat (increase in population, deforestation, erosion etc.),
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non-scientific harvesting, over-grazing etc. have been reported as the major reasons for loss of species in the district
Swat and district Battagram which are adjacent to Shangla (Hamayun 2007; Haq et al., 2010). Land levelling and
dependency, which increase the rate of deforestation, on forests have been identified as the major threats to biodiversity
in the Himalayan by Shaheen et al. (2011), Ahmad et al. (2006) and Hamayun et al. (2006).

Figure 3. Number of species versus nature of threat studied in Western-Himalayas, Pakistan

In district Shangla the tree and shrub flora are under extreme biotic stress as the same are being cut down for
use as fuel wood and timber or for clearing the land for agriculture. No new planting has been observed in the area to
replace the trees, which are cut down. Similar results were recorded by Hamayun (2005) for Utror and Garbal Valleys
of Swat, Pakistan. Cutting of trees for fuel wood prior to snowy seasons and Agriculture land extension are the root
cause of deforestation because before the start of harsh and snowy season the local inhabitants cut the forest trees for
fuel wood. This becomes a major cause for eradication of valuable species like Cedrus deodara, Pinus wallichiana,
Pinus gerardiana etc (Khan, 2008). Ghazanfar and Osborne (2010) had not only recorded over-grazing as a major threat
to biodiversity as few species are tolerant to the prevailing pattern of grazing which results grazing in poor regeneration.
Poor regeneration after grazing was also recorded in the present study except for some difficult to access areas such as
i.e. Takh banda, Lawder Medan, Papeno Banda etc., which may be due to lower grazing frequency in the areas. This
pattern is repeated in many parts of the country and contribute to Pakistan having the world’s highest rate of
deforestation and hence, habitat loss (Anonymous, 2009b). The second group of plants that faces major threats to the
survival of its members in the study area is the group comprising of plants of medicinal and aromatic value. Among the
113 species that are threatened by over-harvesting in the area, most are herbs of medicinal value. The diverse flora of
Pakistan includes 400-600 species, which are medicinally important, and, according to one estimate, about 400 species
were traded in different drug markets of the country (Nasir and Ali 1972; Hamayun et al. 2005). Located in the general
area from which most of the medicinal plants are collected for sale in domestic as well as export markets (Sher et al.,
2014), the medicinal plants of Shangla are under extreme exploitative pressure.

4. Conclusions and discussion

Medicinal plants face a high risk of extinction in all those parts of the world where people are most dependent
on them for health care and income from wild collection — namely Africa, Asia, the Pacific and South America (Ture
and Bucuk, 2010). Due to high incidence of poverty in Shangla district, agriculture of the area is mostly subsistence
type of farming. Due to lack of job opportunities in trade or industry, the people resort to collection of medicinal plants
not only for local medicinal use, but also for income support by sale to local traders. A similar pattern of mostly
informal gathering and collection has been reported from the adjoining district of Swat (Sher and Hussain, 2009). The
local traders are linked to national and international traders in a complex pattern (Sher et al., 2014). The collection and
processing however are carried out in an unscientific manner so the loss to the environment is multiplied but benefit to
the collectors or local traders remains minimum. For example the whole plant is needlessly uprooted instead of
harvesting the useable part in moderate quantity (Schippmann et al., 2002). The collection activity, mostly by women
and children, continues throughout the year (Haq et al., 2010) but the major damage occurs during summer and spring
seasons when the plants are in luxuriant growth. The low income and high poverty level contributes to the phenomenon
of over harvesting. Linkage between environmental degradation and poverty has been reported to exist (Anonymous,
2009b) and appears to be at play in the study area too. Most of the local people are unaware about the importance of
endemic plants and the conservation issues related to them. Precious medicinal plants are treated by local people
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unwisely and are being collected for consumption in unsustainable quantities. That is why many of the species are either
on the red list or steadily moving in that direction (Khan, 2008).

It is concluded that the rich plant biodiversity of district Shangla is threatened by a variety of factors including
over harvesting of medicinal plants, grazing, use as fuel wood/timber, clearing of land for agriculture and erosion. The
threats are similar to those reported by other researchers for ecologically and economically similar areas. The scale of
the danger to biodiversity can be gauged from the fact that the number of CE species has been recorded to be 29 among
the 161 species evaluated. Six species in this category have less than 10 mature individuals in their respective AOO.
Most of the species are facing multiple threats with possible multiplier effects. The CE species require immediate
attention for their conservation in a human environment of population pressure, poverty and low level of
literacy/awareness. Organizing and educating the community and an active role by the government/ NGO’s under these
circumstances has been proposed by many researchers. It is further proposed that in-situ and ex-situ conservation of
plant species in district Shangla may be studied and adopted especially in the form of cultivation of high value
medicinal and aromatic plants as crops such as Morchella spp. This will not only reduce the pressure on natural
resources but also increase supply of the species and improve income of the local farmers. Cultivation of species as
crops will augment the income of small farmers and rural communities with important lessons and package of good
practices for other areas. So far little research has been carried out to see the potential of suitable medicinal or aromatic
species to be cultivated as crops in the Shangla area.

Abbreviations: AOO, area of occupancy; CE, Critically Endangered; EN, Endangered; EOO, Extent of Occurrence; HIPPO, Habitat
destruction, Invasive species, Pollution, Population and Over-exploitation; LC, Least Concern; NT, Near Threatened; PS, population
size; VU, Vulnerable

References

Ahmad, M., Khan, M.A., Manzoor, S., Zafar, M., Sultana, S. (2006). Checklist of medicinal flora of Tehsil Isakhel, District
Mianwali, Pakistan. Journal of Ethnobotanical Leaflets, 10(1), 41-48.

Akeroyd, J. (2002). A rational look at extinction. Plant Talk Hilton-Taylor, C. 2000. [IUCN Red List of Threatened Species. IUCN,
Gland, Switzerland and Cambridge, UK 28, 35-37.

Alam. J., Ali, S.I. (2009). Conservation Status of Astragalus gilgitensis Ali (Fabaceae): A Critically Endangered Species in the
Gilgit District, Pakistan. Phyton, 48(2), 211-223.

Ali, S.1., Qaiser, M. (1986). A Phyto-geographic Analysis of the Phanerogams of Pakistan and Kashmir, Proceeding of the Royal
Society of Edinburgh 89B, 89-101.

Ali, S.1., Qaiser, M. (1992-2012). Flora of Pakistan. Nos. 194-208. Department of Botany, University of Karachi.

Ali, S.1. (2008). Significance of Flora with special reference to Pakistan. Pakistan Journal of Botany, 40, 967-971.

Anonymous. (1998). Population census report district Shangla, Population Census Organization Statistics Division, Islamabad.
Census publication No. 10-19.

Anonymous. (2001). IUCN Red List Categories and Criteria (Version 3.1) IUCN Species Survival Commission, IUCN Gland:
Switzerland and Cambridge, UK. [http:www.redlist.org/info/categories_criteria2001.htm. accessed 13 April, 2011].

Anonymous. (2004). Decision No. VI1/30. Strategic Plan. Future Evaluation of Progress. 7" meeting-Conference of Parties to the
Convention on Bio-Diversity (CBD), Kualalumpur.

Anonymous. (2008). IUCN Red List of Threatened species. www.iucnredlist.org cited on March 02, 2008.

Anonymous. (2009a). Biodiversity is life- Educational Manual Published by World Association of Zoos and Aquariums (WAZA) ©
2009. WAZA. Executive Office Lindenrain 3, 3012 Bern, Switzerland, 16-16.

Anonymous. (2009b). Economic Survey 2007-08. Ministry of Finance, Government of Pakistan Islamabad Pakistan, 267-284.

Champion, H.G., Seth, S.K., Khattak, G.M. (1965). Forest types of Pakistan, Peshawar: Pakistan Forest Institute p. 238.

Chaudhri, M.N., Qureshi, R.A. (1991). Pakistan’s Endangered Flora —II. Pakistan Systematics, 5, 1-84.

Ghazanfar, S., Osborne, J. (2010). Conservation through restoration: study of a degraded gravel plain in South Eastern Arabia.
Pakistan Journal of Botany, 42, 193-204.

Hamayun, M., Khan, S.A., Sohn, E.Y., Lee, 1.J. (2006). Conservation assessment of Hindu Kush Mountainous region of Pakistan. A
case study of Utror and Gabral valley, district Swat, Pakistan. Asian Journal of Plant Sciences, 5(4), 725-732.

Hamayun, M. (2005). Studies on Ethno botany, Conservation and Plant Diversity of Utror and Garbal Valleys District Swat,
Pakistan. Ph.D. thesis Department of Plant Sciences, Quaid-1-Azam University, Islamabad, Pakistan.

Hamayun, M. (2007). Traditional uses of some medicinal plants of Swat valley, Swat. Indian Journal of Traditional Knowledge, 6(4),
636-641.

Hag, F.U., Ahmad, H., Alam, M., Ahmad, 1., Rahatullah. (2010). Species diversity of vascular plants of Nandiar valley, Western
Himalaya, Pakistan. Pakistan Journal of Botany, 42, 213-229.

Hilton-Taylor, C. (2000). IUCN Red List of threatened species. IUCN, Gland: Switzerland and Cambridge, UK.

Ibrar, M. (2003). Conservation of Indigenous Medicinal Plants and their Traditional Knowledge found in Moist Temperate
Himalayas Pakistan. PhD thesis Department of Biological Sciences Quaid-1-Azam University, Islamabad.

Kaharman, A., Onder, M., Ceyhan, E. (2011). Biodiversity and Biosecurity in Turkey. International Conference on Biology,
Environment and Chemistry IPCBEE 2011, 24 IACSITO Press, Singapore.

Khan, M.Y. (2001). Revised Resource Management Plan for Alpurai Forest Division. Government of NWFP, Forest Department.

Khan, Q. (2008). Conservation Issues Assessment of Medicinal plants of lilownai, District Shangla. M.Sc thesis submitted to Botany
Department Hazara University Mansehra.

Sultan-Ud-DIN et al., Conservation status of threatened endemic flora of Western Himalayas



Biological Diversity and Conservation — 9/ 3 (2016) 99

Khattak, S.K.M. (1984). Revised working plan for the lower Indus Kohistan Forests of Alpuri Forest Division Pakistan p. 14-19.

McCann, K.S. (2000). The diversity-stability debate. Nature, 405(6783), 228-233.

Myers, N., Mittermeier, R.A., Mittermeier, C.G., da Foneca, G.A.B., Kent, J. (2000). Biodiversity Hotspots for conservation
priorities. Nature, 403(6772), 853-858

Naeem, S., Chair, F.S., Chapin III, Costanza, R., Ehrlich, P.R., Golley, F.B., Hooper, D.U., Lawton, J.H., O’Neill, R.\V., Mooney,
H.A., Sala, O.E., Symstad, A.J., Tilman, D. (1999). Biodiversity and Ecosystem Functioning: Maintaining Natural Life Support
Processes. Issues in Ecology v. 4, p 12. Ecological Society of America, 1707 H Street, NW, Suite 400, Washington, DC, 20006.

Nasir, E., Ali, S.I (Eds.). (1970-1979). Flora of West Pakistan. No. 1-131. Islamabad, Karachi.

Nasir, E., Ali, S.I (Eds.). (1970-1995). Flora of Pakistan. Islamabad and Karachi: National Herbarium/ NARC and Department of
Botany, University of Karachi.

Nasir, E., Ali, S.I (Eds.). (1980-1989). Flora of Pakistan. No. 132-190. Islamabad: Karachi.

Nasir, E., Ali, S.I (1972). Flora of Pakistan. PARC: Islamabad, Pakistan.

Nasir, Y.J. (1991). Threatened plants of Pakistan. In Plant Life of South Asia. (Eds.) SI Ali and A. Ghaffar. Shamim Press Karachi p.
229-234.

Rechinger, K.H. (1957-2001). Flora Iranica. Naturhist. Museum, Graz.

Sala, O.E., Chapin Ill, F.S., Armesto, J.J., Berlow, R., Bloomfield, J., Dirzo, R., Huber-Sanwald, E., Huenneke, L.F., Jackson, R.B.,
Kinzig, A., Leemans, R., Lodge, D., Mooney, H.A., Oesterheld, M., Poff, N.L., Sykes, M.T., Walker, B.H., Walker, M., Wall,
D.H. (2000). Global biodiversity scenarios for the year 2100. Science, 287(5459), 1770-1774.

Schippmann, U., Leaman, D.J., Cunningham, A.B. (2002). Impact of cultivation and gathering of medicinal plants on biodiversity:
Global trends and Issues. Publ. FAO. Biodiversity and the Ecosystem Approach in Agriculture, Forestry and Fisheries. 91"
Session of the Commission on Genetic Resources for Food and Agriculture. Rome, 12-13 October 2002.

Shah, M., Farrukh, H. (2012). Conservation assessment of plant resources of Chakesar valley, District Shangla, KPK, Pakistan.
Pakistan Journal of Botany, 44, 179-186.

Shaheen, H., Qureshi, R.A., Shinwari, Z.K. (2011). Structural diversity, vegetation dynamics and anthropogenic impact on lesser
Himalayan subtropical forests of Bagh District, Kashmir. Pakistan Journal of Botany, 43(4), 1861-1866.

Sher, H.A., Ali, A., Ahmad, De Boer, H.J. (2014). Economic benefits of high value medicinal plants to Pakistani communities: an
analysis of current practice and potential. Journal of Ethnobiology and Ethnomedicine, 10(1), 71-71.

Sher, H., Hussain, F. (2009). Ethnobotanical evaluation of some plant resources in Northern Pakistan. African Journal of
Biotechnology, 8(17), 4066-4076.

Stewart, R.R. (1972). An annotated catalogue of Vascular plants of West-Pakistan and Kashmir. Karachi: Fakhri Printing Press, p.
1029.

Stork, N.E. (2010). Re-assessing current extinction rates. Biodiversity and Consrvation, 19(2), 357-371.

Sudhersan, C., Abo, EI-Nil, M., Hussain, J. (2003). Tissue culture technology for the conservation and propagation of certain native
plants. Journal of Arid Environments, 54(1), 133-147.

Ture, C., Bocuk, H. (2010). Distribution patterns of threatened endemic plants in Turkey: A quantitative approach for conservation.
Journal for Nature Conservation, 18(4), 296-303.

Uysal, 1., Mine, T., Bahar, K., Onur, E. (2016). Morphological, anatomical and ecological properties and conservation strategies on
the endemic Crocus gargaricus herb ssp. gargaricus and Muscari bourgaei Baker growing in Kazdag (Turkey). Biological
Diversity and Conservation, 9(2), 70-83.

(Received for publication 27 June 2016; The date of publication 15 December 2016)

Sultan-Ud-DIN et al., Conservation status of threatened endemic flora of Western Himalayas



www.biodicon.com Biological Diversity and Conservation

“ ISSN 1308-8084 Online; ISSN 1308-5301 Print 9/3 (2016) 100-105

Research article/Arastirma makalesi
Determination of wild plant species of Brassicaceae family in Turkish Thrace
Betiil GIDIK ™!, Fadul ONEMLI 2, Evren CABI 3

I Namik Kemal Univ., Institutes of Natural and Applied Science, Department of Field Crops, 59030 Siileymanpasa,
Tekirdag, Turkey
2Namik Kemal Univ., Faculty of Arts and Sciences, Department of Biology, 59030 Siileymanpasa, Tekirdag, Turkey
3Namik Kemal Univ., Faculty of Agriculture, Department of Field Crops, 59030 Siileymanpasa, Tekirdag, Turkey

Abstract

The Brassicaceae (Cruciferae) is an important family of plants that include many economically important
industrial oilseed, spice, vegetable and fodder crop species. The aim of this study was to identify the plant species with
in the taxa of Brassicaceae family in the Thrace Region Flora of Turkey. In this research, wild species from
Brassicaceae family were collected from 20 different locations during 6-7 May 2013. The aggregation days were clear
and sunny weather, temperatures ranged between 17.2°C to 21.5°C. The altitude values of observed locations varied
from 6 -518 m with variable soil features. Online | keys prepared by the AL-Shehbaz were used for identification of
each taxa.

Key words: Brassicaceae, biologic variation, natural habitat, species, taxonomy

k

Tiirkiye’deki Trakya Bolgesinin Brassicaceae familyasina ait yabani tiirlerinin belirlenmesi

Ozet

Brassicaceae (Cruciferae), ekonomik agidan 6nemi olan, endiistriyel yagli tohumlar, baharat bitkileri, sebzeler
ve bazi yem bitkilerini bulunduran 6nemli bir familyadir. Bu ¢aligmanin amaci, Trakya Bdlgesi dogal florasinda
bulunan,Brassicaceae familyasina ait yabani tiirleri belirlemektir. Bu ¢aligmada, Brassicaceae familyasinda yer alan
yabani tiirler, Trakya Bolgesi’nde bulunan 20 farkli lokasyondan, 6-7 mayis 2013 tarihlerinde, 17,2°C ile 21,5°C
arasinda degisen sicakliklarda toplanmistir. Toprak Ozellikleri birbirlerinden farkli olan lokasyonlarin, deniz
seviyesindenyiikseklikleri 6 m ile 518 m arasinda degismistir. AL-Shehbaz tarafindan hazirlanan online anahtarlari
kullanilarak taksonlar belirlenmisgtir.

Anahtar kelimeler: Brassicaceae, biyoljik cesitlilik, dogal yasam alam, tiirler, taksonomi
1. Introduction

The Brassicaceae (Cruciferae) is an important dicotyledonous and angiospermic (true flowering) plant family
with a global distribution. Brassica species are primarily adapted to temperate and sub-tropical climates depending on
the species, and play an important role in global agriculture. It is the important family which includes many
economically and important industrial oilseed, spice, vegetable and some fodder crop species. Brassica napus, Brassica
juncea, Sinapis alba, Sinapis nigra (Brassica nigra), Brassica oleracea, Brassica carinata, Camelina sativa, Crambe
abyssinica, Eruca vesicaria are some of the important species of Brassicaceae family (Warwick et al., 2006, 2007).
Wild mustard (Sinapis arvensis) is the most famous weed plant of the family (Warwick et al., 2003, 2008). Sinapis
arvensis is consumed as food in salads (Yiicel et al., 2010).

The genus Brassica belongs to the Brassicaceae and the family takes the name because of this genus. The
family contains 372 genus and 4060 species in the world. The family is being represented by 85 genus and 567 taxa in
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Turkey. This family contain Alyssum, Cardamine, Erysimum, Draba, Lepidium, Sinapis and Brassica as biggest
generas. Brassica rapa, Brassica oleracea, Brassica napus, Raphanus sativus, Arabidopsis thaliana and many others are
well-known species in Brassicaceae family in Turkey (Warwick and Sauder, 2005).

Turkey is strategically important country because of its location. The Balkan states of southeastern Europe and
southwestern Asian countries are neighbors of Turkey. Thrace is divided among Turkey, Greece and Bulgaria, edged by
the Aegean, Marmara and Black Seas (Papp and Sabovljevi¢, 2003). The Thrace of Turkey covers an area of 23 500
km? and has 2500 vascular plant species (Ozhatay and Byfield, 2000).

The Thrace is climatically, topographically and biologically heterogeneous area (Davis, 1965). Thrace is one of
the important Phytogeographic area by rich vegetation, large settlements and agricultural areas. In addition Giiler,
(2013) has determined 2573 taxa and 62 endemic plant species in the region. The climate of the Thrace is typical
Mediterranean. The summers are dry and hot, wet winters are the main feature. Euro-Siberian, Irano-Turanian and
Mediterranean are the important phytogeographical regions that the meet at this point in Turkey. The Euro-Siberian
region coincides Turkish Thrace (Papp and Sabovljevié, 2003).

The understanding of wild Brassicaceae species in natural habitats have provided information about useful
genes for future breeding studies on the important cultural crops such Brassica napus, Brassica oleracea, Camelina
sativa etc. and contribute to find new crops for agricultural production in addition to natural conservation. Although the
determining of wild species in natural habitats and taxonomic studies have been reported by many researcher there are
still numerous wild species yet to be identified.

The aim of this study was to determine the wild species of the Brassicaceae family found in the natural habitat
of 20 different locations and elevations with highly variable climate in Thrace Region of Turkey.

2. Materials and methods

The locations were determined based on differences in geographical structures with variable ecological
conditions (Figure 2.1.). Plant samples were taken from 20 different points from areas away from residential areas (two
in Istanbul, six in Tekirdag, four in Kirklareli, seven in Edirne and one in Canakkale) on 6-7 May 2013. The collection
days had clear and sunny weather, the temperatures ranged between 17.2°C to 21.5°C. The altitudes of sampling
locations varied from 6 - 518 m (Table 2.1).
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Figure 2.1. The map of locations in Thrace region of Turkey
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Table 2.1.Plant sample gathering locations of Thrace part of Turkey and their altitudes, latitudes and longitudes
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N Provinces  Locations Collection date Altitude (m) Latitude Longitude
1 Istanbul Silivri/Ali Pasa Koyt 06.05.2013 83 41°07'17.65"K  28°12'38.59"D
2 Istanbul Catalca/Cakil Koyt 06.05.2013 154  41°07'29.67"K  28°25'49.09"D
3 Tekirdag Cerkezkoy/Biiyiikyoncalt 06.05.2013 161 41°22'06.21"K  27°56'30.02"D
4 Tekirdag Marmara Ereglisi/Merkez 06.05.2013 3 40°58'17.79"K  27°55'48.45"D
5 Tekirdag Sarkoy/Eriklice 06.05.2013 16 40°38'30.98"K  27°11'17.42"D
6 Tekirdag Malkara/Kadikoy 07.05.2013 151 40°51'47.76"K  26°49'57.13"D
7  Tekirdag Hayrabolu/Cikrik¢1 Koyt 07.05.2013 76 41°14'04.80"K  27°06'11.76"D
8 Tekirdag Muratli/Arzulu Koyii 07.05.2013 102  41°13'00.96"K  27°25'19.96"D
9 Kirklareli Vize/Kiyikoy 06.05.2013 8 41°33'11.95"K  28°05'33.13"D
10 Kurklareli Liileburgaz/Evrensekiz 06.05.2013 93  41°23'03.99"K  27°29'02.41"D
11  Kurklareli Pmarhisar/Kaynarca 06.05.2013 173  41°39'26.89"K  27°28'28.24"D
12 Kurklareli Kofcaz/Elmacik Koyt 06.05.2013 518 41°54'24.03"K  27°10'42.10"D
13 Edirne Siiloglu/Biiytikgerdelli 06.05.2013 172  41°45'49.84"K  26°55'02.47"D
14 Edirne Lalapasa/Comlekakpinar 06.05.2013 187 41°50'02.53"K  26°38'49.87"D
15 Edirne Kesan/Yerli Su Koyt 07.05.2013 182  40°43'37.65"K  26°43'50.72"D
16 Edirne Enez/Cavuskoy Koyii 07.05.2013 66 40°40'55.87"K  26°10'15.96"D
17 Edirne Merig/Kiiplii Koyii 07.05.2013 35 41°07'28.06"K  26°21'48.04"D
18 Edirne Uzunkopri/Ciftlikkoy 07.05.2013 48 41°14'49.09"K  26°36'55.07"D
19 Edirne Havsa/Abalar Koyt 07.05.2013 87 41°34'19.71"K  26°44'51.73"D
20 Canakkale  Gelibolu/Ocakli Koyt 06.05.2013 168 40°29'25.98"K  26°38'02.78"D

N: Line number of locations

Soil samples were taken from each location the 500-750 g soil samples taken at a depth of 30-60 cm during
collection of plant materials. The minerals and organic matter content of soil samples were determined by analyzing for
pH, EC, S, Soil organic matter, P, Ca, K and Mg. The results are given in Table 2.2.

Table 2.2.Soil samples features belonging to locations

pH EC S (OF] L P Ca K Mg
Name of location (Sat)  (uS-em™) (%) (%) (%) (kg/da) (mg/kg) (mg/kg) (mg/kg)
Silivri/Ali Pasa Village 7.32 1306 61 044 11091 6.43 6158 305.6 218.7
Catalca/Cakil Village 7.09 967 49 174 143 5.59 4480 172.7 181.3
Cerkezkdy/Biiyiikyoncali 7.38 702 41 143 1.77 10.83 6166 1171 246.6
Marmara Ereglisi/Center 9.40 707 33 076 528 13.69 6039 215.8 560.9
Sarkdy/Eriklice 7.31 1326 52 143 1598 7.26 5835 727.9 777.9
Malkara/Kadikéy 6.83 1303 63 4.68 6.86 655.19 5329 123.6 866.7
Hayrabolu/Cikrik¢1 Village 6.61 997 48 3.00 098 33.32 3315 692.1 490.2
Muratli/Arzulu Village 6.88 751 62 284 10.33 50.29 6022 824.4 366.3
Vize/Kiyikoy 7.36 495 43 196 4.90 13.06 5153 820.6 203.1
Liileburgaz/Evrensekiz 7.34 706 48 148 6.94 33.81 6072 273.6 207.4
Pinarhisar/Kaynarca 6.89 914 54 294 10.33 50.29 6022 824.4 366.3
Kofcaz/Elmacik Village 7.08 721 48 143 422 6.51 5810 212.2 204.2
Siiloglu/Biiyiikgerdelli 7.15 884 67 553 249 663.58 4245 200.0 518.4
Lalapasa/Comlekakpinar 7.15 433 37 164 158 22.35 2963 147.1 195.4
Kesan/Yerli Su Village 7.24 607 44 219 10093 4.89 5855 897.9 165.5
Enez/Cavuskoy Village 6.72 1248 60 254 196 19.49 6089 653.9 286.8
Meri¢/Kiiplii Village 6.72 529 36 136 143 32.13 3691 251.7 242.3
Uzunkoprii/Ciftlikkoy 7.60 788 57 050 17.49 3.84 5969 210.9 182.7
Havsa/Abalar Village 7.39 495 34 119 377 11.38 5031 160.0 164.7
Gelibolu/Ocakli Village 7.58 1590 76 051 11.76 2.72 5401 210.7 184.8

pH:soil acidity. EC:electrical conductivity. OS:organic substances. L: lime. P: phosphorus (P,Os). Ca: calcium. K:potassium. Mg:magnesium S:the
ratio of saturation

As seen in the table, the pH value of Hayrabolu/Cikrik¢1 Village, Malkara/Kadikdy, Muratli/Arzulu Village,
Pinarhisar/Kaynarca, Enez/Cavuskoy Village and Meri¢/Kiiplii Village, were acidic and the pH value of Silivri/Ali Pasa
Village, Catalca/Cakil Village, Cerkezkoy/Biiyiikyoncali, Marmara Ereglisi/Center, Sarkoy/Eriklice, Vize/Kiyikoy,
Liileburgaz/Evrensekiz, Kofcaz/Elmacik Village, Siiloglu/Biiylikgerdelli, Lalapasa/Comlekakpinar, Kesan/Yerli Su
Village, Uzunk6prii/Ciftlikkdy, Havsa/Abalar Village and Gelibolu/Ocakli Village were alkaline.

The lowest soil electrical conductivity value and lowest calcium degree were measured in
Lalapasa/Comlekakpinar location. Whereas, the highest electrical conductivity values and the lowest phosphorus degree
were measured in Gelibolu/Ocakli Village location. The lowest organic matter value was determined in Silivri/Ali Pasa
Village, while the highest value was detected in Siiloglu/Biiyiikgerdelli location. The lowest lime degree was found in
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Hayrabolu/Cikrik¢i and the highest degree was seen in Sarkéy/Eriklice. The highest calcium degree and the lowest
potassium degree were determined in Cerkezkoy/Biiyiikyoncali.

Climatic data with average annual relative humidity of the average wind speed, mean temperature and average
rainfall (2012 and 2013) are shown in Table 2.3. Climate data of the locations was obtained from the Turkish State
Meteorological Service-Ankara.

Table 2.3.Climate data of the 2012 and 2013 years for the locations

Climatic data Istanbul Tekirdag Edirne Kirklareli Canakkale
Years 2012 2013 2012 2013 2012 2013 2012 2013 2012 2013
ARH (%) 87.04 8573 8330 7768 688 7047 6755 67.82 6847 7154
AWS (m/sn.) 722 676 274 270 200 193 182 176 326 411
AT (°C) 1250 12.63 1535 1541 1477 1506 14.27 1427 1718 15.67
AR (mm) 72.06 38.93 42.67 3720 4285 5143 60.28 48.16 37.55 49.20

ARH: The average annual relative humidity. AWS: The average annual wind speed. AT: The average annual temperature. AR: The average annual
rainfall

As seen in the table, the highest average annual temperature degree was observed at Canakkale and the lowest
temperature was seen at Istanbul. The highest average annual relative humidity, wind speed and annual rainfall were observed
at Istanbul. Kirklareli was a location where the average annual relative humidity and annual wind speed was the least. The
sampling process was made during flowering period. All plants species were collected without disturbing their natural
habitats. From each location twenty plant samples were taken. Roots, stems, leaves and flower parts of the plant materials
were sampled to be carried out for maintaining plant integrity during identification. Plant samples were labeled and taken to
the laboratory in appropriate bags. Once pressed and dried the plants were ready for identification. Taxa of species belonging
to Brassicaceae family in Flora of Thrace region of Turkey (Davis, 1965) were identified using the online keys prepared by
the AL-Shehbaz (1988). The species name and Latin names of plant samples was determined using identification keys.

3. Results

In this study, 6 different genus were observed. Sisymbrium, Descurainia, Rapistrum, Brassica, Sinapis, Barbarea that were
identified by taxonomic classification on plant samples. Rapistrum rugosum, Sisymbrium orientale, Descurainia sophia, Brassica
nigra, Sinapis arvensis, Barbarea vulgaris were determined plant species from Brassicaceae family growing wild in Thrace natural
habitat. The species identified taxonomically according to locations are shown in Table 3.1.

Table 3.1. Identified Brassicaceae Species belonging to locations in Thrace Region of Turkey
Locations Species Names
Silivri/Ali Paga Village Rapistrum rugosum (L.) All.
Catalca/Cakil Village Rapistrum rugosum (L.) All.

Sinapis arvensisL.

Cerkezkoy/Biiyiikyoncali

Rapistrum rugosum (L.) All.

Marmara Ereglisi/Center

Sinapis arvensisL.

Sarkdy/Eriklice

Brassica nigra (L.) W.D.J.Koch
Sinapis arvensisL.

Malkara/Kadikdy

Rapistrum rugosum (L.) All.

Sinapis arvensis L. var. orientalis (L.) W.D.J.Koch & Ziz

Hayrabolu/Cikrik¢1 Village

Rapistrum rugosum (L.) All.

Muratli/Arzulu Village

Sinapis arvensisL.

Vize/Kiyikdy

Rapistrum rugosum (L.) All.
Brassica nigra (L.) W.D.J.Koch

Liileburgaz/Evrensekiz

Rapistrum rugosum (L.) All.

Pinarhisar/Kaynarca

Rapistrum rugosum (L.) All.

Kofcaz/Elmacik Village

Barbarea vulgaris R.Br.

Siiloglu/Biiyilikgerdelli

Sisymbrium orientaleL.

Lalapasa/Comlekakpinar

Rapistrum rugosum (L.) All.
Descurainia sophiaL.

Kesan/Yerli Su Village

Rapistrum rugosum (L.) All.

Enez/CavuskdyVillage Rapistrum rugosum (L.) All.
Meri¢/KiipliiVillage Rapistrum rugosum (L.) All.
Uzunkoprii/Ciftlikkoy Rapistrum rugosum (L.) All.

Havsa/Abalar Village

Rapistrum rugosum (L.) All.

Gelibolu/Ocakli Village

Rapistrum rugosum (L.) All.
Sinapis arvensis var. orientalis (L.) W.D.J.Koch & Ziz
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In this study, 7 taxa were found in 20 different locations of Thrace. Rapistrum rugosum L., Barbare vulgaris
L., Descurainia sophia L., Sisymbrium orientale L., Sinapis arvensis L., Sinapis arvensis var. orientalis (L.) were the
taxa that determined in Thrace. Rapistrum rugosum L. was the most common species and it was found at 15 locations
(Figure3.1.). Minimum common species, Sisymbrium orientale L., Barbarea vulgaris and Descurainia sophia L. were
also observed in the natural flora of the Thrace region.

Figure 3.1.The number of locations where taxa found

Barbarea vulgaris, also called bittercress, herb barbara, rocketcress, yellow rocketcress, winter rocket,
and wound rocket, is a biennial herb of the genus Barbarea, belonging to the mustard family. Some Barbarea vulgaris
genotypes are naturally resistant to some insect species. In this study Barbarea vulgaris plants only were observed in
Elmacik/Kirklareli location in 518 m altitude, 7.8 pH, 1.43 organic substances and 14.27°C average two annual
temperature conditions.

Baskin et al. (2004) identified that seeds of D. sophia germinated at about 15°C. Species of Descurainia sophia
L. was found at 187 m altitude, 7.15 pH, 1.64 organic substances and 14.91°C average biannual temperature conditions
in Lalapasa/Comlekakpiar/Edirne location. The seasonal temperature changes of Edirne were suitable to germination
and growing of D. sophia.

Sisymbrium orientaleis a species in the mustard family known by the common names Indian
hedgemustardandeastern rocket. S. orientale was prefered over a pH range of 4 to 10 (Chauhan et al., 2006).
Sisymbrium orientale L. was located in Siiloglu/Biiylikgerdelli/Edirne location at 172 m altitude, 14.91°C average
biannual temperature, 7.15 pH and 5.53 organic substances conditions.

On the other hand, Rapistrum rugosum L. was determinated at different conditions as 8 m to 187 m altitude,
6.61 pH - 7.60 pH, 12.50°C-17.18°C average annual temperature. Cousens Et al. (2006) identified that the optimal
temperature range for germination was between 10°C and 25°C. Results showed that this species can live under very
different ecological conditions. But Rapistrum rugosum only was observed in areas with acidic pH values (Altay et. al,
2012). Brassica nigra, was found Sarkdy/Eriklice/Tekirdag and Vize/Kiyikoy/Kirklareli locations. B. nigra was
determined in 16 m and 8 m altitude, pH of 7.31 and 7.36, 15.35°C and 14.27°C average annual temperature in this
study. Brassica nigra, adapted to a wide range of climatic conditions. Suited to many types of soils except very heavy
clays, it prefers temperature of 6°C to 27°C and pH of 4.9 to 8.2 (Duke, 1978, 1979).

Sinapis arvensis (Brassica kaber (DC.) Wheeler) is an annual or winter annual plant of the genus Sinapis in the
family Brassicaceae. It is commonly known as charlock mustard, field mustard, wild mustard or charlock(Mulligan
1992). In the Catalca/Cakil/Istanbul, Marmara Ereglisi/Tekirdag, Sarkdy/Eriklice/Tekirdag, Malkara/Kadikdy/Tekirdag,
Muratli/Arzulu/Tekirdag and Gelibolu/Ocakli/Canakkale location of the study area Sinapis arvensis was found. It was
identified between 3m and 168 m altitude, pH of 6.83 to 9,40 and 12.60°C to 16.42°C average two annual temperature.
Sinapis arvensis was preferred different organic substances rate from 4.68 to 0.51.

Barbarea vulgariswas determined as the species of Brassicaceae family of Kirklareli in a previous research by
Giiler (2013). In addition, in this study, Rapistrum rugosum, Brassica nigra, Barbarea vulgaris, were found in
Kirklareli. Kireg and Yarci (1999), identified that Rapistrum rugosum was the species of the Brassicaceae in Enez
/Edirne. According to the results by Yarci (1999); Sinapis arvensis L. was determined species, found in Thrace.

In our study we found Barbarea vulgaris in Kofcaz location and Rapistrum rugosum in Pinarhisar location as
differently previous studies by Giiler (2013) and Yarci (1999).

Barbarea vulgaris, Rapistrum rugosum and Brassica nigra were found taxa in Kirklareli city of Thrace in this
research. Rapistrum rugosum was determined a taxa in Enez location. Rapistrum rugosum and Sinapis arvensis were
determined taxa in Istanbul.
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4. Conclusions and discussion

The results of this research showed that Thrace part of Turkey was got rich for many genus and species of
Brassicaceae family. On the other hand, Thrace region has different soil structures according to locations to contribute
growing a very different kind of species. Other results for this study indicated that Rapistrum rugosum is the most
abundant taxa in Thrace region. The less distributed species in Thrace region were identified as Barbarea vulgaris,
Sisymbrium orientale and Descurainia sophia.

In this study, it was also determined that natural hybridization among Brassicaceae species contributed in
creating differences among them irrespective of their original morphological and physiological properties. In addition
widespread distribution of pesticides and other chemical applications have decreased the diversity of these taxa. Thus,
the natural environment should be protected to increase taxa diversity in flora of Thrace region.
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Abstract

This research was carried out to determine the flora of Aladaglar (Nigde region). As a result of the examination
of 1100 plants specimens collected from the area, between 1994-1996, 539 taxa that belong to 61 families and 270
genera was determined. One taxa belong to Pteridophyta 538 taxa belong to Magnoliophyta divisio. The 147 of the total
taxa are endemic to Turkey and the rate of endemism is 27.3%. The phytogeographic elements are represented as
follows; Irano-Turanian 25.6%, Mediterranean 16.7% and Euro-Siberian 5.7%.

Key words: Aladaglar, Nigde, flora, Turkey

Aladaglar’in (Nigde Kesimi, Tiirkiye) florasi

Ozet

Bu arastirma, Aladaglar’in (Nigde kesiminin) florasini tespit etmek amaciyla yapilmistir. Bélgeden 1994-1996
yillar1 arasinda yaklagik 1100 bitki 6rnegi toplanmis olup 61 familya ve 270 cinse ait 539 takson tespit edilmistir.
Caligma alaninda 1 takson Pteridophyta ve 538 takson Magnoliophyta divisiosuna aittir. Mevcut taksonlardan 147’si
endemik olup endemizm orani %27,3’diir. Taksonlarin fitocografik bolgelere gore dagilimlari sdyledir; Iran-Turan
elementleri %25.6, Akdeniz elementleri %16.7 ve Avrupa-Sibirya elementleri %5.7 dir.

Anahtar kelimeler: Aladaglar, Nigde, flora, Tiirkiye
1. Giris

Tiirkiye bitkiler yoniinden kita 6zelligi gosteren bir iilkedir. Bugiine kadar yapilan calismalar sonucunda
Tiirkiye'nin familya cins ve tiir sayis1 agisindan zengin bir bitki drtiisiine sahip oldugu ortaya konulmustur. Ulkemiz
biitlin komsularindan ve Avrupa iilkelerinin herbirinden daha zengin bir flloraya sahiptir. Diinyanin ¢ok az iilkesine
nasip olan bu boyutta bir tiir zenginligi, Anadolu i¢in biiylik bir potansiyel ve dogal bir giizelliktir. Bu biyolojik
gesitliligin korunmasi i¢in etkili programlar gelistirmek ve bu potansiyeli ekonomik agidan degerlendirmek, ancak var
olan canli kiitlenin iyi taninmasi ve envanterinin dogru ¢ikartilmasiyla miimkiin olacaktir.

Tiirkiye florasmin biitiin ciltleri tarandiginda goriilmiistiir ki; ¢alisma alani gegmisten beri yabanci ve yerli
arastirmacilarin dikkatini ¢ekmis ve bu arastiricilar tarafindan bitki toplamistir. Yapilan bu ¢aligmayla Aladaglar’in
(Nigde kesimi) florasinin detayli olarak ortaya konmasi ve yodrenin floristik zenginligine katkida bulunmak
amaglanmistir.

1.1. Calisma Alanimin Cografik Ozellikleri

Akdeniz Bolgesi ile IcAnadolu Bélgesi sinirinda bulunan arastirma alani Nigde ili Camardi ilgesi sinirlar1 iginde
yer almaktadir. Nigde'nin dogsundan gecen Camardi- Pozant1 karayolu caligma alaninin bat1 sinir1 olarak, giineybatist
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Pozant1 ilgesinin en kuzeyinde yer alan Beldibi koyti, glineydogusu Aladag ilgesi ile sinirlandirilmistir. Alanin dogusu
ve kuzey dogusunda Yahyali ilgesi, kuzeybatisinda Giimiisler kasabasi yer almaktadir. Alan 37°45'-38°00" kuzey
enlemleri ile 35°00'-35°15' dogu boylamlar1 arasinda, bitki cografyasi bakimindan Akdeniz ve iran-Turan Bolgeleri'nin
kesistigi C5 karesinin i¢cinde kalmaktadir.

Orta Toroslarin en yiiksek kesimini olusturan Aladaglarin (Demirkazik; 3756 m) Nigde il sinirlar1 i¢inde kalan
yiiksek doruklarimi (Kiigiik Demirkazik; 3400 m); Kaldi T., 3688 m; Hur¢ Dagi, 2837 m; Cobandagi, 3040 m; Hisir
Dag1, 2944 m) gérmek miimkiindiir. Ayrica bu doruklar arasinda yerlesmis onemli vadiler (Karamuk Vadisi, Narpuz
Vadisi, Emli Vadisi, Maden Bogazi, Siyirma Bogazi, Yalak Bogazi, Kiiciik ve Biiyliik Mangirci Bogazlar ) vardir. En
az ytkseltisi 2000 m ile 2900 m arasinda degisen halkin yayla olarak kullandig: kiigiik diizliikler (Aksampinar1 Yayla,
Kormenlik Yayla, Maden Bogazi1 Yayla, Eznevit Yayla, Alaca Yayla, Oluksekisi Yayla) c¢aligma sahamizda yer
almaktadir.

1.2. Calisma Alaninn Iklimsel Ozellikleri

Aragtirma alanmin iklimi, Camardi ve Nigde meteoroloji istasyonlarinin iklim verileri kullanilarak ortaya

konulmaya ¢alisilmistir. Istasyonlara ait iklimsel veriler, Cevre ve Orman Bakanlig1 Devlet Meteoroloji Isleri Genel
Miidiirliigii’nden temin edilmistir (Anonim, 2015). Bu iklimsel verilerin degerlendirilmesinde ise “iklim ve Biyoiklim”
adli eserden yararlanilmistir (Akman, 1999). Ayrica elde edilen veriler 1s18inda her iki istasyona ait ombrotermik iklim
diyagramu ¢izilmistir.
Yillik ortalama sicakliklar Camardi igin 9.1°C, Nigde 11.0°C’dir. Yillik yagis ortalamasi Camardi’da 388.7 mm, Nigde
337.5 mm’dir. Yagis rejimi bakimindan Nigde yari-kurak, Camardi yari-kurak az nemli ikim 6zelligi gdstermektedir.
Bu sonuglara gore caligma sahasi yari-kurak, kisi ¢ok soguk Akdeniz biyoiklim kat1 6zelligi gostermektedir. (Akman,
1999).

a b c d e f
Camardi 1500 m 16 yil 23 yil 9.1 C 388.7 mm
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Sekil 1- Camardi istasyonuna ait ombrotermik iklim Sekil 2- Nigde istasyonuna ait ombrotermik iklim

diyagrami diyagrami a) Istasyon adi, b) Istasyon rakimi, ¢) Yilhik
ortalama sicaklik, d) Toplam yillik yagis ortalamasi, €) Yagis egrisi, f) Sicaklik egrisi, g) Yagish donem, h) Kurak
dénem, 1) Don ihtimali olan aylar.

2. Materyal ve yontem

Yapilan bu floristik ¢aligmasmin materyalini, 1994-1996 yillar1 arasinda, bitkilerin degisik vejetasyon
donemlerine rastlayan Mart-Ekim aylar1 arasinda gergeklestirilen arazi galismalarinda toplanan yaklasik 1100 bitki
ornegi olusturmaktadir. Arazi ¢aligmalari bir veya iki-li¢ giin siiren periyodik geziler seklinde yapilmigtir.

Caligmalar sirasinda toplanan o6rneklerin 6zellikle ¢igekli ve meyveli olmasina 6zen gosterilmistir. Toplanan
ornekler genel herbaryum kuralar1 geregince preslenip, kurutularak uygun herbaryum 6rnegi haline getirilerek (Se¢gmen
vd., 2008) Nigde Universitesi herbaryumuna konulmustur.

Teshisler sirasinda Flora of Turkey and the East Aegean Islands adli 11 ciltlik eseri (Davis, 1965-1985; Davis
vd., 1988; Giiner vd., 2000), Tiirkiye Bitkileri Listesi (Damarli Bitkiler) (Giiner vd., 2012), bazi revizyon ¢aligmalar1
(Dogan ve Akaydin, 2007; Aytac, 1997; Donmez, 2004; Donmez ve Yildirimli, 2000; Aykurt ve Siimbiil, 2014),
Tiirkiye Sulak Alan Bitkileri ve Bitki Ortiisii” (Segmen ve Leblebici, 1997), Check-List of Additional Taxa to the
Supplement Flora of Turkey 111, IV, V, VI (Ozhatay vd., 2006, 2009, 2011, 2013) kullanilmistir. Morfolojik terimler
icin “Ingilizce-Tiirkge Botanik Kilavuzu” (Baytop, 1998) ve “Botanical Latin” (Stearn, 1973) eserlerinden
yararlanilmigtir.

Teshisinde gii¢liik ¢ekilen drnekler ANK, HUB, KNYA ve GAZI herbaryumlarindan kontrol edilmis ve ayrica
alaninda uzman olan kisilerden yardim alinmustir. Teshisi yapilan tiir ve tiiralti taksonlardan sinonim olmus, statiisii
degismis veya yeni kombinasyonlarin kontrolii i¢in eserleri ile IPNI 2012 dikkate alinarak yeni halleri gegerli kabul
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edilmistir. Mevcut taksonlarin otor adlarinin dogru yazimi i¢in “Authors of Plants Name” (Brummit ve Powell, 1992)
adli eseri temel alinmistir.

Aragtirma alanindan toplanan bitkilerden C5 karesi i¢in yeni olan takson tespit edilmemistir (Eyce, 1986;
Donner, 1990; Gemici, 1993; Bagci vd., 1998; Tiifek¢i vd., 2002; Savran, 2005; Paksoy ve Savran, 2011; Yildirimli,
1999-2014). Calisma alaninda yer alan endemik ve nadir bitkilerin tehlike kategorilerinin belirlenmesinde Tiirkiye
Bitkileri Kirmiz1 Kitabit (Ekim vd., 2000; IUCN 2010, Version 8.1) kriterlerinden yararlanilmistir. Mevcut olan
taksonlar liste halinde verilirken, Taksonlar “Tirkiye Bitkileri Listesi (Damarli Bitkiler)” deki siraya uygun olarak
verilmistir. Taksonlarin lokalitesi uzun sekilde yazilmayip, liste halinde verilen istasyonlara ait kod numaralari
kullanilmigtir. Ayrica her takson igin toplama tarihi, toplayici numarasi, endemikligi ve fitocografik bdolgesi
belirtilmistir.

Arastirma alaninda 29 farkli istasyondan bitki toplanmig olup, bu istasyonlarin listesi asagidaki gibidir.

Bitki Toplanan istasyonlar

Camardi, Buldurug koyii civari, 1600-1700 m.

2. Camardi, Biiyiik Mangirci vadi, 1700-1900 m.

3. Camardi, Biiyilkk Mangirci vadi, Alaca yayla
etekleri, 2000 m.

4. Camardi, Demirkazik dag evinin iist kisimlari, 1700
m

5. Camardi, Demirkazik-Arpalik civari, 2000-2300 m.

6. Camardi, Elekgolii dogu yamaglari, 1600-1700 m.

7. Camardi, Elekgolii gliney yamaglari, 1700 m.

8

9

Lo

Camardi, Elekgolii koyii dogu yamaglari, 1600 m.
Camardi, Emli vadisi-Sar1 Mehmetler yurdu, 1600-
1700 m,

10. Camardi, Emli vadisi- Eznevit yayla, 1900 m.

11. Camardi, Emli Vadisi girisi, 1600-1800 m.

12. Camardi, Emli Vadisi giiney yamaglar, 1800-1900
m.

13. Camardi, Emli Vadisi orman i¢i ve agikliklari,
1600-2000 m.

14. Camardi, Emli Vadisi kuzey yamaglar, 1700 m.

15. Camardi, Emli Vadisi sol yamaglar, 1800 m.

Simgeler ve Kisaltmalar

16. Camardi, Emli vadisi, Parmaktas civari, 1800-1900
m.

17. Camardi, Emli vadisi, Siyirma bogazi-Parmaktas
arasi, 1800-2000 m,

18. Camardi, Karamuk vadisi, 1500-1700 m.

19. Camardi, Kiigitk Mangirer vadi, 1800-2000 m.

20. Camardi, Kii¢iik Mangirc1 vadisi-Alaca Yayla
etekleri, 2000 m.

21. Camardi, Mazmili dagi-Damizliktagi yayla, 1100-
1400 m,

22. Camardi, Narpuz bogazi, 2000-2500 m.

23. Camardi, Pinarbasi koyii yaylasi, 1500 m.

24. Camardi, Yalak deresi giineydogu yamaglari, 1800
m.

25. Camardi, Ziyaret dagi etekleri, orman dikim alani,
1500-1700 m.

26. Nigde, Sulucaova, Maden, Kérmenlik yayla, 2600
m.

27. Nigde, Sulucaova-Maden ocaklari civart, 2500 m.

28. Nigde, Sulucaova-Maden yolu, 1700-2500 m.

29. Pozanti, Beldibi kdyii iizeri, Mazmili dagi etegi,
1400-1600 m.

ANK: Ankara Universitesi Herbaryumu, °C: Santigrat derece, E: Endemik, E.Med.: Dogu Akdeniz elementi, Euro.-Sib: Avrupa-Sibirya
elementi, GAZI: Gazi Universitesi Herbaryumu, GY.: Genis Yayihsl, HUB: Hacettepe Universitesi Herbaryumu, IUCN: Uluslararasi
Doga Koruma Birligi, Ir.-Tur.: iran-Turan elementi, LK.S.Y: Ilkbahar, Kis, Sonbahar, Yaz, KNYA: Konya Selguk Universitesi
Herbaryumu, LR: En az endise verici, m: Metre, Med.: Akdeniz elementi, mm: Milimetre, subsp.: Alttiir, var.: Varyete, VU: Zarar

gorebilir

3. Bulgular
PTERIDOPHYTA

EQUISETACEAE
Equisetum giganteum L., 6, 10.06.1994, Savran 641

MAGNOLIOPHYTA

CUPRESSACEAE

Juniperus excelsa M.Bieb. subsp. excelsa 27, 05.07.1994,
Savran 701

J. oxycedrus L., subsp. oxycedrus var. oxycedrus f.
oxycedrus 11, 03.06.1994, Savran 524, Ir.-Tur.

PINACEAE
Abies cilicica (Antoine & Kotschy) Carriére, subsp. cilicica
11, 16.06.1995, Savran 1364, E, E.Med.

ADOXACEAE

Sambucus ebulus L., 15, 07.06.1994, Savran 763, Euro- Sib.

AMARANTHACEAE

Amaranthus albus L., 18, 28.08.1994, Savran 782

A. retroflexus L., 18, 28.08.1994, Savran 781
Chenopodium foliosum Asch., 15, 11.06.1994, Savran 668

AMARYLLIDACEAE

Allium callidictyon C.A.Mey. ex Kunth, 12,

16.06.1995, Savran 1343, Ir.-Tur.

A. phanerantherum Boiss. & Hausskn. subsp. deciduum
Kollman. & Koyuncu, 10, 03.06.1994, Savran 532, E,
E.Med.

A. scorodoprasum L. subsp. rotundum (L.) Stearn, 15,
13.07.1995, Savran 1562, Med.

A. sphaerocephalon L. subsp. arvense (Guss.) Arc., 8,
10.06.1995, Savran 614, E.Med.
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A. sphaerocephalon L. subsp. trachypus (Boiss. & Spruner)
K.Richter., 11, 29.06.1994, Savran 707

A. stylosum O.Schwarz, 10, 29.06.1994, Savran 708, E,
E.Med.

APIACEAE

Anthriscus nemorosa (M.Bieb.) Sprenge, 28, 21.06.1995,
Savran 1385

Bunium microcarpum (Boiss.) Freyn & Bornm ex Freyn
subsp. microcarpum 29, 14.07.1995, Savran 1630, E.Med.
Bupleurum croceum Fenzl, 11, 03.06.1994, Savran 527, Ir.-
Tur.

B. sulphureum Boiss. & Balansa, 12, 16.06.1995, Savran
1357, E, Ir.-Tur.

Daucus involucratus Sibth. & Sm., 28, 05.07.1994, Savran
739, E.Med.

Heracleum platytaenium Boiss., 7, 10.06.1994, Savran 620,
E, Euro.-Sib.

Johrenia dichotoma DC., 13, 16.06.1995, Savran 1358
Malabaila secacul (Mill.) Boiss., 21, 22.06.1995, Savran
1434

Smyrnium connatum Boiss. & Kotschy, 10,

03.06.1994, Savran 540, E.Med.

Tordylium elegans (Boiss. & Balansa) Alava & Hub-Mor.,
15, 05.07.1994, Savran 738, E, E.Med.

Turgeniopsis foeniculacea (Fenzl.) Boiss., 23, 25.05.1995,
Savran 1115

APOCYNACEAE
Vinca herbacea Waldst. & Kit., 11, 29.06.1994, Savran 701

ARACEAE
Arum rupicola Boiss. var. rupicola 25, 21.05.1995, Savran
1076, Ir.-Tur.

ARALIACEAE
Hedera helix L. f. helix 11, 06.07.1994, Savran 762

ASPARAGACEAE

Hyacinthella heldreichii (Boiss.) Chouard., 25, 21.05.1995,
Savran 1079

Muscari armeniacum Leichtlin ex Baker, 6, 03.06.1994,
Savran 615

M. azureum Fenzl, 25, 21.05.1995, Savran 1078, E

M. comosum (L.) Mill., 19, 13.07.1995, Savran 1582, Med.
M. massayanum C.Grunert, 20, 14.07.1995, Savran 1634 E,
Ir.-Tur.

M. neglectum Guss. ex Ten., 9, 16.06.1995, Savran 1345

M. tenuiflorum Tausch., 25, 25.05.1995, Savran 1077
Ornithogalum montanum Cirillo, 23, 25.05.1995, Savran
1107, E.Med.

O. platyphyllum Boiss., 7, 04.03.1995, Savran 818, Ir.-Tur.
O. umbellatum L., 28, 21.06.1995, Savran 1377

ASTERACEAE

Achillea cappadocica Hausskn. & Bornm., 8, 17.05.1995,
Savran 926, E, Ir.-Tur.

A. setacea Waldst. & Kit.,, 11, 02.06.1994, Savran 483,
Euro.-Sib.

Anthemis cretica L. subsp. anatolica (Boiss.) Grierson, 4,
27.04.1994, Savran 411, Ir.-Tur.

A. cretica L. subsp. pontica (Willd.) Grierson, 8,
10.06.1994, Savran 602

Arctium minus (Hill) Bernh., 6, 28.08.1994, Savran 810,
Euro.-Sib.

Artemisia alpina Pall. ex Willd., 5, 29.06.1995, Savran 1477
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A. splendes Willd., 5, 29.06.1995, Savran 1473, Ir.-Tur.
Bellis perennis L., 1, 04.06.1994, Savran 551, Euro.-Sib.
Carduus nutans L. (s.l.), 23, 14.05.1995, Savran 921
Centaurea aladaghensis Wagenitz, 4, 14.07.1995, Savran
1626, E

C. cataonica Boiss. & Hausskn. ex Boiss., 4, 14.07.1995,
Savran 1626, E

C. cheirolopha (Fenzl) Wagenitz, 13, 08.04.1995, Savran
851, E.Med.

C. chrysantha Wagenitz, 11, 16.06.1995, Savran

1331, E

C. drabifolia Sibth. & Sm. subsp. cappodacica (DC.)
Wagenitz, 15, 29.06.1994, Savran 693, E

C. kotschyi (Boiss.) Hayek var. decumbens Wagenitz 8,
10.06.1994, Savran 640, E

C. solstitialis L. subsp. solstitialis 18, 10.06.1994, Savran
601

C. urvillei DC. subsp. armata Wagenitz, 6, 02.06.1994,
Savran 481, E.Med.

C. virgata Lam., 5, 04.04.1994, Savran 410, Ir.-Tur.
Chrysophthalmum  montanum (DC.) Boiss.,, 18,
28.08.1994, Savran 804, Ir.-Tur.

Cota wiedemanniana (Fisch. & C.A.Mey.) Holub, 23,
17.05.1995, Savran 925, E

Cousinia birandiana Hub.-Mor., 6, 28.08.1994,

Savran 803, E, Ir.-Tur.

C. cirsioides Boiss. & Balansa, 5, 29.06.1995, Savran 1372,
E, Ir.-Tur.

Echinops ritro L., 21, 13.07.1995, Savran 1624

Erigeron cilicicus Boiss. ex Vierh., 19, 13.07.1995, Savran
1462, E, E.Med.

Geropogon hybridus (L.) Sch.Bip., 15, 22.06.1995, Savran
1677, Med.

Gnaphalium leucopilinum Schott & Kotschy ex Boiss., 23,
08.06.1996, Savran 1768, E

Hieracium pannosum Boiss., 19, 28.06.1995, Savran 1564,
E.Med.

Jurinella moschus (Hablitz) Babrov subsp. moschus 22,
22.06.1995, Savran 1421, Ir.-Tur.

Lactuca muralis (L.) Gaertn., 22, 22.06.1995, Savran 1426,
Euro.-Sib.

Lapsana communis L. subsp. intermedia (M.Bieb.) Hayek,
11, 03.06.1994, Savran 523

Leontodon asperrimus (Willd.) Endl., 13, 04.06.1995,
Savran 1153 Ir.-Tur.

Onopordum polycephalum Boiss., 19, 13.07.1995, Savran
1563, E, Ir.-Tur.

Picnomon acarna (L.) Cass., 18, 28.08.1994, Savran 800,
Med.

Picris hieracioides L. subsp. hieracioides, 6, 28.08.1994,
Savran 811, Euro.-Sib.

Pilosella piloselloides (Vill.) Sojak subsp. piloselloides 1,
21.06.1995, Savran 1337

Psephellus mucronifer (DC.) Wagenitz, 22, 22.06.1995,
Savran 1422 E, Ir.-Tur.

Ptilostemon afer (Jacq.) Greuter subsp. eburneus Greuter, 6,
28.08.1994, Savran 809, E

Pulicaria dysenterica (L.) Bernh. subsp. dysenterica 18,
28.08.1994, Savran 801

Scorzonera cana (C.A.Mey.) Griseb. var. cana 5,
29.06.1995, Savran 1476

S. cana (C.A.Mey.) Griseb. var. radicosa (Boiss.)
D.F.Chamb., 22, 22.06.1995, Savran 1425

S. eriophora DC., 6, 09.06.1994, Savran 562, E

S. parviflora Jacq., 23, 27.04.1994, Savran 412
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S. violaceae D.F.Chamb., 14, 29.06.1994, Savran 694, E, Ir.-
Tur.

Senecio doriiformis DC. subsp. orientalis (Fenzl)
V.A.Matthews, 6, 09.06.1994, Savran 563, Ir.-Tur.

S. mollis Willd., 18, 28.08.1994, Savran 802, Ir.-Tur.

S. pseudo-orientalis Schischk., 22, 22.06.1995, Savran 1421,
Ir.-Tur.

S. vernalis Waldst. & Kit., 2, 29.06.1995, Savran 1502

S. viscosus L., 21, 14.07.1995, Savran 1651

Tanacetum argenteum (Lam.) Willd. subsp.

flabellifolium (Boiss. & Heldr.) Grierson, 23,

07.06.1996, Savran 1761, E, E.Med.

T. armenum (DC.) Sch.Bip., 15, 22.06.1995, Savran 1675
T.nitens (Boiss. & Noe.) Grierson, 23, 07.06.1996, Savran
1764, E, E.Med.

Taraxacum stevenii DC., 23, 19.05.1995, Savran 927, Ir.-
Tur.

Tragopogon colaratus C.A.Mey., 23, 14.05.1994, Savran
466, Ir.-Tur.

T. porrifolius L. subsp. longirostris (Sch.Bip.) Greuter, 6,
02.06.1994, Savran 511

Tripleurospermum kotschyi (Boiss.) E.Hossain, 6,
09.06.1994, Savran 565, E

Tussilago farfara L., 2, 13.07.1995, Savran, 1373, Euro.-
Sib.

Xanthium orientale L. subsp. italicum (Moretti) Greuter,
29, 14.07.1995, Savran 1431

Xeranthemum annuum L., 6, 09.06.1994, Savran 561

BERBERIDACEAE
Berberis crataegina DC., 13, 11.06.1994, Savran 668, Ir.-
Tur.

BORAGINACEAE

Alkanna leptophylla Roem. & Schult. subsp. leptophylla
23, 04.06.1995, Savran 1160

Cerinte minor L. subsp. auriculata (Ten.) Domac, 23,
25.05.1995, Savran 1114

Cynoglossum montanum L., 11, 03.06.1994, Savran 537,
Euro.-Sib.

Echium italicum L., 6, 09.06.1994, Savran 595, Med.
Heliotropium dolosum De Not., 2, 13.07.1995, Savran 1604
Lappula barbata (M.Bieb.) Giirke, 4, 29.06.1995, Savran
1502

Macrotomia densiflora (Ledeb.) McBride, 22, 22.06.1995,
Savran 1676, Ir.-Tur.

Myosotis alpestris F.W.Schmidt subsp. alpestris 28,
05.07.1994, Savran 737

M. incrassata Guss., 18, 04.06.1994, Savran 761

M. lithospermifolia Hornem., 6, 02.06.1994, Savran 502
Nonea persica Boiss., 28, 21.06.1995, Savran 1384, Ir.-Tur.
Omphalodes luciliae Boiss. subsp. cilicica (Brand) Bornm.,
18, 28.08.1994, Savran 795, E, E.Med.

Onosma alborosea Fisch. & C.A.Mey. subsp. alborosea var.
alborosea 3, 13.07.1995, Savran 1605, Ir.-Tur.

O. aucheriana DC., 14, 16.06.1995, Savran 1356, E.Med.

O. stenoloba Hausskn. ex Riedl, 11, 03.06.1994, Savran 538,
E, Ir.-Tur.

O. taurica Willd. var. taurica 16, 16.06.1995, Savran 1355
Paracaryum racemosum (Schreb.) Britten var. racemosum
12, 06.07.1994, Savran 788, E, Ir.-Tur.

Rindera lanata (Lam.) Bunge var. canescens (A.DC.)

Kusn., 23, 17.05.1995, Savran 939, Ir.-Tur.

Rochelia disperma (L.f) K.Koch var. disperma 6,
04.03.1995, Savran 821

Symphytum brachycalyx Boiss., 11, 03.06.1994,

Savran 539, E.Med.

BRASSICACEAE

Aethionema arabicum (L.) Andrz. ex DC., 8, 10.06.1994,
Savran 626

Ae. cordatum (Desf.) Boiss., 7, 10.06.1994, Savran 624, Ir.-
Tur.

Ae. membranaceum (Desv.) DC., 10, 13.07.1995, Savran
1574, Ir.-Tur.

Ae. oppositifolium (Pers.) Hedge, 28, 21.06.1995, Savran
1388

Ae. schistosum Boiss. & Kotschy., 28, 21.06.1995, Savran
1389, E

Ae. speciosum Boiss. & A.Huet. subsp. speciosum
4,10.07.1994, Savran 2005, Ir.-Tur.

Ae. stylosum DC., 20, 13.07.1995, Savran 1589

Alliaria petiolata (M.Bieb.) Cavara & Grande, 18,
28.08.1994, Savran 797

Alyssum callichroum Boiss. & Balansa, 21, 01.07.1995,
Savran 1670, E

A. desertorum Stapf., 19, 13.07.1995, Savran 1501

A. floribundum Boiss. & Balansa, 21, 14.07.1995, Savran
1656, E

A. linifolium Stephan ex Willd. var. linifolium 8,
10.06.1994, Savran, 627

A. lycaonicum (O.E.Schulz) T.R.Dudley, 28, 05.07.1994,
Savran 743 E, Ir.-Tur.

A. masmenaeum Boiss., 21, 14.07.1995, Savran 1642, E

A. simplex Rudolph, 26, 06.07.1995, Savran 1620

A. murale Waldst. & Kit. subsp. murale var. alpinum Boiss.
ex Nyar., 12, 13.07.1995, Savran 1578

A. oxycarpum Boiss. & Balansa, 21, 14.07.1995, Savran
1669, E

A. propinquum Baumg., 19, 13.07.1995, Savran 1592, E

A. sibiricum Willd., 23, 25.05.1995, Savran 1118

A. xanthocarpum Boiss., 23, 25.05.1995, Savran 1117
Arabis nova Vill., 27, 28.06.1994, Savran 744

Aubrieta canescens (Boiss.) Bornm. subsp. canescens 6,
10.06.1994, Savran 628, E, Ir.-Tur.

Aurinia rupestris (Sweet) Cullen & T.R.Dudley subsp.
cyclocarpa (Boiss.) Cullen & T.R.Dudley, 27, 05.07.1994,
Savran 1390, E

Barbarea plantaginea DC., 1, 21.06.1995, Savran 1398, Ir.
Tur.

Camelina rumelica Velen., 1, 22.04.1994, Savran 527
Capsella bursa-pastoris (L.) Medik., 25, 21.05.1994, Savran
706

Cardamine graeca L., 23, 07.06.1996, Savran 1766

C. hirsuta L., 7, 10.06.1994, Savran 521

Clypeola jonthlaspi L., 5, 29.06.1995, Savran 1409
Coluteocarpus vesicaria (L.) Holmboe subsp. vesicaria 13,
13.07.1995, Savran 1573, Ir.-Tur.

Conringia orientalis (L.) Dumort., 23, 20.06.1994, Savran
1836

Descurainia sophia (L.) Webb ex Prantl subsp. sophia 23,
20.06.1996, Savran 1838

Draba acaulis Boiss., 23, 25.05.1995, Savran 1119, E

D. brunifolia Steven subsp. brunifolia 5, 29.06.1995,

Savran 1495

D. verna L., 24, 08.06.1996, Savran 1792

Erysimum crassipes Fisch. & C.A.Mey., 22, 22.05.1995,
Savran 1793

E. kotschyanum J.Gay, 23, 25.05.1995, Savran 1120, E

E. leucanthemum (Stephan ex Willd.) B.Fedtsch., 1,
21.06.1995, Savran 1399

E. oleifolium J.Gay, 28, 05.07.1994, Savran 745, Ir.-Tur.
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E. smyrnaeum Boiss. & Balansa, 23, 25.05.1995, Savran
1120

Fibigia clypeata (L.) Medik subsp. clypeata var. eriocarpa
(DC.) Post, 8, 10.06.1994, Savran 626

Heldreichia bupleurifolia Boiss. subsp. bupleurifolia 22,
22.06.1995, Savran 1443

Hesperis bicuspidata (Willd.) Poir., 10, 13.07.1995, Savran
1575

Iberis simplex DC., 26, 06.07.1995, Savran 1511

Isatis floribunda Boiss. ex Bomm., 11, 03.06.1994, Savran
545, E, Ir.-Tur.

I. glauca Aucher ex Boiss. subsp. glauca 19, 13.07.1995,
Savran 1617

Lepidium campestre (L.) Aiton, 4, 29.06.1995, Savran 1505
L. latifolium L., 29, 04.07.1995, Savran 1619

Neslia paniculata (L.) Desv. subsp. thracica (Velen.)
Bornm., 7, 10.06.1994, Savran 463

Neurotropis platycarpa (Fisch. & C.A.Mey.) F.K.Mey., 19,
13.07.1995, Savran 1591

Pseudosempervivum sempervivum (Boiss. & Balansa)
Pobed., 29, 14.07.1995, Savran 1643, E

Sisymbrium altissimum L., 23, 20.06.1996, Savran 1837
Sobolewskia clavata (Boiss.) Fenzl, 20, 13.07.1995, Savran
1593, Ir.-Tur.

Thlaspi rosulare Boiss. & Balansa, 21, 14.07.1995, Savran
1668, E

CAMPANULACEAE

Asyneuma limonifolium (L.) Janehen subsp. pestalozzae
(Boiss.) Damboldt, 23, 14.05.1995, Savran 476, E

A. virgatum (Labill.) Bornm. subsp. virgatum 20,
13.07.1995, Savran 1568

Campanula balansae Boiss. & Hausskn., 21, 14.07.1995,
Savran 1629, E, E.Med.

C. cymbalaria Sibth. & Sm., 19, 13.07.1995, Savran 1567,
E.Med.

C. gloremata L. subsp. hispida (Witasek.) Hayek, 15,
06.07.1994, Savran 768, Euro.-Sib.

C. psilostachya Boiss. & Kotschy, 14, 06.07.1994, Savran
769, E, E.Med.

C. stricta L. var. alidagensis Damboldt, 21, 14.07.1995,
Savran 1628, E, Ir.-Tur.

C. stricta L. var. stricta 28, 05.07.1994, Savran 726, Ir.-Tur.
C. trachyphylla Schott & Kotschy, 12, 06.07.1994,

Savran 770, E, E.Med.

Legousia speculum-veneris (L.) Durande ex Vill,, 21,
14.07.1995, Savran 1656, E.Med.

Michauxia campanuloides L’Hér. ex Aiton, 28, 05.07.1994,
Savran 727, E.Med.

CAPRIFOLIACEAE

Centranthus longiflorus Steven subsp. longiflorus

11, 28.06.1994, Savran 671, Ir.-Tur.

Cephalaria dipsacoides Boiss. & Balansa, 6, 10.06.1994,
Savran 607, E.Med.

Dipsacus laciniatus L., 16, 28.06.1994, Savran 673
Lonicera etrusca Santi. var. hispidula Boiss., 9, 07.06.1994,
Savran 764, E.Med.

L. orientalis Lam., 11, 03.06.1994, Savran 528, E

L. nummulariifolia Jaub. & Spach subsp. nummulariifolia
18, 28.08.1994, Savran 784

Morina persica L. var. persica 8, 10.06.1994, Savran 606,
Ir.-Tur.

Pterocephalus pinardii Boiss., 15, 06.07.1994, Savran 767,
E, E.Med.

P. plumosus (L.) Coulter., 15, 06.07.1994, Savran 766
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Scabiosa argentea L., 3, 13.07.1995, Savran 1617

S. reuteriana Boiss., 22, 16.06.1995, Savran 1331, E,
E.Med.

S. rotata M.Bieb., 8, 02.06.1994, Savran 510, Ir.-Tur.
Valeriana alliariifolia Adams, 23, 07.06.1996, Savran 1763
V. dioscoridis Sm., 7, 10.06.1994, Savran 605, E.Med.

V. sisymbriifolia Vahl, 28, 05.07.1994, Savran 725, Ir.-Tur.
V. tuberosa L., 23, 17.05.1995, Savran 932

Valerianella carinata Loisel., 5, 21.06.1995, Savran 1375

CARYOPHYLLACEAE

Arenaria kotschyana Fenzl. subsp. kotschyana 29,
14.07.1885, Savran 1637, E

A. rotundifolia M.Bieb. subsp. rotundifolia 19, 13.07.1995,
Savran 1618

Cerastium dichotomum L. subsp. dichotomum 20,
13.07.1995, Savran 1621

C. fontanum Baumg subsp. vulgare (Hartm.) Greuter &
Burdet, 9, 16.06.1995, Savran 1360

Dianthus crinitus Sm., var. crossopetalus Boiss., 7,
09.06.1994, Savran 599

D. masmenaeus Boiss. var. glabrescens Boiss.,, 21,
14.07.1995, Savran 1665, E, Ir.-Tur.

D. micranthus Boiss. & Heldr., 29, 14.07.1995, Savran 1638
D. zonatus Fenzl var. zonatus 18, 23.06.1995, Savran 1454
Eremogone ledebouriana (Fenzl) lkonn. 13, 16.06.1995,
Savran 1359, E

Gypsophila laricina Schreb., 29, 14.07.1995, Savran 1639
G. pilosa Hudson, 7, 09.06.1994, Savran 600, Ir.-Tur.
Herniaria glabra L., 23, 07.06.1996, Savran 1763
Minuartia gracilis McNeiil., 19, 13.07.1995, Savran 1587, E
M. hirsuta (M.Bieb.) Hand.-Mazz., 22, 22.06.1995, Savran
1453

M. hybrida (Vill.) Schischk. subsp. hybrida 6, 10.06.1994,
Savran 621

M. juniperina (L.) Maire & Petitm., 23, 25.05.1995, Savran
1087

M. leucocephala (Boiss) Mattf., 2, 13.07.1995, Savran 1606,
E

M. recurva (All.) Schinz. & Thell. subsp. oreina

(Mattf.) McNeiil, 20, 13.07.1995, Savran 1586

Paronychia argyroloba Stapf., 13, 06.07.1994, Savran

752, E, E.Med.

P. davisii Chaudhri, 12, 06.07.1994, Savran 753, E
Saponaria mesogitana Boiss., 7, 02.06.1994, Savran 505,
E.Med.

S. pumilio Boiss., 23, 25.05.1995, Savran 1114

Silene armena Boiss. var. armena 24, 09.06.1996, Savran
1623, E

S. caryophylloides (Poiret) Otth. subsp. stentoria (Fenzl)
Coode & Cullen, 11, 16.06.1995, Savran 1361, E, Ir.-Tur.

S. colorata Poir. subsp. colorata 25, 25.05.1995, Savran
1081

S. latifolia Poir. subsp. eriocalycinae (Boiss.) Greuter &
Burdet, 11, 03.06.1994, Savran 541

S. nuncupanda Coode & Cullen, 28, 05.07.1994, Savran
741, E

S. odontopetala Fenzl, 22, 22.06.1995, Savran 1436

S. rhynchocarpa Boiss., 8, 10.06.1994, Savran 623

S. spergulifolia (Desf.) M.Bieb., 18, 23.06.1995, Savran
1456, Ir.-Tur.

S. supina M.Bieb. subsp. pruinosa (Boiss.) Chowdhuri, 19,
13.07.1995, Savran 1588

S. vulgaris (Moench) Garcke var. vulgaris 8, 10.06.1994,
Savran 622
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Thurya capitata Boiss. & Balansa, 21, 14.07.1995, Savran
1666, E

CISTACEAE
Helianthemum tomentosum Gray, 23, 14.05.1994, Savran
469

COLCHICACEAE
Colchicum variegatum L., 18, 28.08.1994, Savran 789,
E.Med.

CONVOLVULACEAE

Convolvulus assyricus Griseb., 5, 29.06.1995, Savran 1478,
E, Ir.-Tur.

C. galaticus Rost. ex Choisy, 12, 16.06.1995, Savran 1339,
E, Ir.-Tur.

C. holosericeus M.Bieb. subsp. holosericeus 21, 14.07.1995,
Savran 1657

Cuscuta balansae Boiss. & Reuter ex Yunck., 7, 28.08.1994,
Savran 815

C. campestris Yunck., 18, 28.08.1994, Savran 785, GY.

C. planiflora Ten., 12, 17.08.1994, Savran 772

CRASSULACEAE

Prometheum aizoon (Fenzl.) ‘t Hart, 13, 06.07.1994,
Savran 757, Ir.-Tur.

Rosularia libanotica (Strand ex L.) Samuelsson, 13,
06.07.1994, Savran 756, E.Med.

Sedum album L., 8, 10.06.1994, Savran 604

S. amplexicaule DC. subsp. tenuifolium (Sm.) Greuter &
Burdet, 12, 11.06.1994, Savran 670, Med.

S. hispanicum L., 22, 22.06.1996, Savran 1729

S. laconicum Boiss. & Heldr., 16, 06.07.1994, Savran 758,
E.Med.

S. nanum Boiss., 20, 13.07.1995, Savran 1566, Ir.-Tur.

S. sempervivoides Boiss., 29, 14.07.1995, Savran

1627

S. subulatum (C.A.Mey.) Boiss., 16, 06.07.1994,

Savran 760

S. tenellum M.Bieb., 28, 05.07.1994, Savran 724
Sempervivum armenum Boiss. & Huet. var. armenum 22,
22.06.1995, Savran 1430, E, Euro.-Sib.

Umbilicus luteus (Huds.) Webb & Berthel., 5, 29.06.1995,
Savran 1476

CUCURBITACEAE
Bryonia multiflora Boiss. & Heldr., 14, 16.06.1995, Savran
1338, Ir.-Tur.

CYPERACEAE

Blysmus compressus (L.) Panz. ex Link subsp. compressus
26, 06.07.1995, Savran 1508

Carex panicea L., 7, 09.06.1994, Savran 577, Euro.-Sib.

C. tristis M.Bieb., 26, 06.07.1995, Savran 1509, Euro.-Sib.

ELAEAGNACEAE
Elaeagnus angustifolia L. var. angustifolia 8, 09.06.1994,
Savran 573

EUPHORBIACEAE

Chrozophora tinctoria (L.) A.Juss., 8, 10.06.1994, Savran
611

Euphorbia apios L., 22, 22.06.1996, Savran 1625

E. arvalis Boiss. & Heldr. subsp. arvalis 28, 21.06.1995,
Savran 1371, Ir.-Tur.

E. characias L. subsp. wulfenii (Hoppe ex W.D.J.Koch)
Radcl.-Sm., 11, 29.06.1994, Savran 709, E.Med.

E. denticulata Lam., 28, 05.07.1994, Savran 732, Ir.-Tur.

E. kotschyana Fenzl, 22, 22.06.1995, Savran 1425, E.Med.
E. macroclada Boiss., 24, 08.06.1996, Savran 1773, Ir.-Tur.
E. myrsinites L., 4, 04.04.1994, Savran 414, Ir.-Tur.

E. phymatosperma Boiss. phymatosperma 24, 08.06.1996,
Savran 1786, Ir.-Tur.

E. stricta L., 7, 28.08.1994., Savran 1817, Euro.-Sib.

FABACEAE

Anthyllis vulneraria L. subsp. variegata (Boiss.) Cullen,
23, 07.06.1996, Savran 1765, E, E.Med.

Astragalus albicalycinus Hub.-Mor. & V.A.Matthews, 10,
13.07.1995, Savran 1571, E, E.Med.

A. angustifolius Lam. subsp. pungens (Willd.) Hayek, 11,
03.06.1994, Savran 542

A. cephalotes Banks. & Sol. var. cephalotes 17, 19.05.1995,
Savran 1570

A. chrysochlorus Boiss. & Kotschy, 5, 29.06.1995, Savran
1493, E

A. condensatus Ledeb., 12, 16.06.1995, Savran 1441, E, Ir.-
Tur.

A. densifolius Lam. subsp. densifolius 17, 13.07.1995,
Savran 1569, E, Ir.-Tur.

A. depressus L. var. depressus 27, 21.06.1995, Savran 1386
A. hirsutus Vahl., 11, 03.06.1994, Savran 543, E

A. humulis M.Bieb., 22, 22.06.1995, Savran 1440, Ir.

Tur.

A. lineatus Lam. var. lineatus 10, 13.07.1995, Savran 1568
A. melanophrurius Boiss., 7, 25.06.1996, Savran 1881, E,
Ir.-Tur.

A. mesogitanus Boiss., 23, 20.06.1996, Savran 1835, E, Ir.-
Tur.

A. oxytropifolius Boiss., 11, 03.06.1994, Savran 544, E, Ir.-
Tur.

A. plumosus Willd., 15, 16.06.1995, Savran 1663, E, Ir.-Tur.
A. ponticus Pall., 12, 16.06.1995, Savran 1363

A. psoraloides Lam., 9, 13.07.1995, Savran 1567, E, Ir.-Tur.
A. stridii Kit Tan, 22, 22.06.1995, Savran 1419, E, E.Med.
A. tauricolus Boiss., 27, 21.06.1995, Savran 1387, E, Ir.-Tur.
A. tigridis Boiss., 9, 13.07.1995, Savran 1566, Ir.-Tur.

Cicer anatolicum Alef., 23, 10.06.1996, Savran 1808, Ir.-
Tur.

C. incisum (Willd.) K.Maly, 22, 22.06.1995, Savran 1437
Dorycnium pentaphyllum Scop. subsp. haussknechtii
(Boiss.) Gams, 29, 14.07.1995, Savran 1640, E, Ir.-Tur.
Ebenus depressa Boiss. & Balansa, 4, 29.06.1995,

Savran 1504, E, Ir.-Tur.

E. hirsuta Jaub. & Spach, 9, 13.07.1995, Savran 1572, E, Ir.-
Tur.

E. laguroides Boiss., 4, 22.06.1995, Savran 1442, E, Ir.-Tur.
Genista sessilifolia DC., 23, 20.06.1996, Savran 1834, Ir.-
Tur.

Hedysarum nitidum Willd., 7, 25.06.1996, Savran 1883, E,
Ir.-Tur.

H. varium Willd., 8, 02.06.1994, Savran 513, Ir.-Tur.
Lathyrus brachypterus Celak., 6, 02.06.1994, Savran 508,
E, Ir.-Tur.

Lotonis genistoides (Fenzl).Benth., 29, 14.07.1995, Savran
1641, Ir.-Tur.

Medicago fischeriana (Ser.) Trautv., 23, 20.06.1996, Savran
1831, Ir.-Tur.

M. lupulina L. 28, 29.06.1995, Savran 1503

M. rigidula (L.) All. var. rigidula 29,

14.07.1995, Savran 1639, GY.
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Onobrychis cornuta (L.) Desv., 4, 25.05.1995, Savran 1116,
Ir.-Tur.

O. oxydonta Boiss. var. armena (Boiss. & Huet) Aktoklu,
15, 29.06.1994, Savran 1507, E

O. tournefortii (Willd.) Desv., 18, 02.06.1994, Savran 512,
E

Ononis sessilifolia Bornm., 2, 13.07.1995, Savran 1607, E,
Ir.-Tur.

O. spinosa L. subsp. leiosperma (Boiss.) Sirj., 18,
28.08.1994, Savran 796

Securigera grandiflora Boiss., 14, 20.06.1996, Savran 1833,
E, E.Med.

Tetragonolobus maritimus (L.) Roth. 18, 04.06.1994,
Savran 555

Trifolium hirtum All., 21, 14.07.1995, Savran 1667, Med.
T. physodes Steven & M.Bieb. var. physodes 20,
13.07.1995, Savran 1608, Med.

Trigonella kotschyi Fenzl. 22, 22.06.1995, Savran 1439, E,
Ir.-Tur.

Vavilovia formosa (Steven) Fed., 22, 22.06.1995, Savran
1438

Vicia aintabensis Boiss. & Hausskn. ex Boiss, 14,
25.05.1995, Savran 1115, Ir.-Tur.

V. alpestris Steven subsp. hypoleuca (Boiss.) P.H.Davis, 28,
05.07.1994, Savran 742, E, Ir.-Tur.

V. hybrida L., 10, 16.06.1995, Savran 1362, Med.

FAGACEAE
Q. coccifera L., 2, 13.07.1995, Savran 1631

GENTIANACEAE
Gentiana verna L. subsp. balcanica N.M.Pritch., 26,
06.07.1995, Savran 1506, Euro.-Sib.

GERANIACEAE

Erodium absinthoides Willd. subsp. absinthoides 17,
16.06.1995, Savran 1336, E, Ir.-Tur.

Geranium pyrenaicum Burm. f., 11, 03.06.1994, Savran
526

G. robertianum L. 22, 22.06.1995, Savran 1428
Pelargonium endlicherianum Fenzl.,, 21, 14.07.1995,
Savran 1655, Ir.-Tur.

HYPERICACEAE

Hypericum elongatum Ledeb. ex Rchb. var. elangatum 22,
22.06.1995, Savran 1427, Ir.-Tur.

H. montbretii Spach, 9, 13.07.1995, Savran 1633

H. perforatum L. subsp. veronense (Schrank) H.Linb., 12,
16.06.1996, Savran 1628

H. scabrum L., 3, 13.07.1996, Savran 1634

IRIDACEAE

Crocus ancyrensis (Herb.) Maw, 1, 22.04.1995, Savran
1428, E, Ir.-Tur.

C. danfordiae Maw subsp. danfordiae 4, 27.04.1994,
Savran 413, E

C. sieheanus Barr ex B.L.Brutt, 1, 22.04.1995, Savran 1429,
E, Ir.-Tur.

Gladiolus anatolicus (Boiss.) Stapf, 24, 25.05.1995, Savran
1108, E, E.Med.

JUNCACEAE

Juncus inflexus L. subsp. inflexus 7, 11.06.1994, Savran
645, GY.

J. sphaerocarpus Nees ex Frunk, 6, 09.06.1994, Savran 576
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LAMIACEAE

Ajuga chamaepitys (L.) Schreb. subsp. chia (Schreb.)
Arcang., 28, 05.07.1994, Savran 735, E.Med.

A. bombycina Boiss., 15, 16.06.1995, Savran 1348, E,
E.Med.

Ballota macrodonta Boiss. & Balansa, 21, 14.07.1995,
Savran 1664, E, Ir.-Tur.

B. saxatilis Sieber ex C.Presl subsp. saxatilis 21, 14.07.1995,
Savran 1664, E.Med.

Clinopodium graveolens (M.Bieb.) Kuntze, 11, 29.06.1994,
Savran 713

C. vulgare L. subsp. arundanum (Boiss.) Nyman, 11,
29.06.1994, Savran 712, Ir.-Tur.

Cyclotrichium origanifolium (Labill.) Manden & Scheng.,
2, 13.07.1995, Savran 1601, E.Med.

Lallemantia iberica (M.Bieb.) Fisch. & C.A.Mey., 7,
02.06.1994, Savran 501, Ir.-Tur.

Lamium album L. subsp. album 29, 25.05.1995, Savran
1111, Euro.-Sib.

L. amplexicaule L. var. amplexicaule 28, 21.06.1995,
Savran 1381, Euro.-Sib.

L. eriocephalum Benth., 26, 29.06.1995, Savran 1510, E,
E.Med.

L. garganicum L. subsp. striatum (Sm.) Hayek var.
striatum 24, 09.06.1996, Savran 1775, E.Med.

L. macrodon Boiss. & Huet, 21, 14.07.1995, Savran 1662,
Ir.-Tur.

Marrubium globosum Montbret & Aucher ex Benth. subsp.
globosum 22, 22.06.1995, Savran 1432, E, Ir.-Tur.

M. globosum Montbret & Aucher subsp. micranthum
(Boiss. & Heldr.) P.H.Davis, 5, 29.06.1995, Savran 1490
Mentha aquatica L., 18, 28.08.1994, Savran790

M. longifolia (L.) L. subsp. typhoides (Brig.) Harley, 18,
28.08.1994, Savran 791

M. spicata L. subsp. spicata 18, 28.08.1994, Savran 792
Nepeta betonicifolia C.A.May. subsp. betonicifolia 24,
09.06.1996, Savran 1775, Ir.-Tur.

N. cilicica Boiss. ex Benth., 19, 13.07.1995, Savran 1585,
E.Med.

N. nuda L. subsp. albiflora (Boiss.) Gams, 1, 14.07.1995,
Savran 1678

N. nuda L. subsp. glandulifera Hub.-Mor. & P.H.Davis, 11,
03.06.1994, Savran 536, E, E.Med.

Origanum vulgare L. subsp. hirtum (Link.) letsw., 2,
13.07.1995, Savran 1603, E.Med.

Phlomis linearis Boiss. & Balansa, 11, 03.06.1994, Savran
535, E, Ir.-Tur.

Prunella vulgaris L., 7, 09.06.1994, Savran 583, Euro.-Sib.
Salvia cadmica Boiss. var. cadmica 11, 29.06.1994, Savran
714, E

S. caespitosa Montbret & Aucher ex Benth., 15, 16.06.1995,
Savran 1347, E, Ir.-Tur.

S. candidissima Vahl. subsp. candidissima 5, 29.06.1995,
Savran 1646

S. cyanescens Boiss. & Balansa, 21, 14.07.1995, Savran
1661, E, Ir.-Tur.

S. eriophora Boiss. & Kotschy, 7, 09.06.1994, Savran 578,
E, Ir.-Tur.

S. frigida Boiss., 8, 08.06.1995, Savran 1204, Ir.-Tur.

S. montbretii Benth., 6, 10.06.1994, Savran 616, Ir.-Tur.

S. recognita Fisch. & C.A.Mey., 18, 28.08.1994, Savran 793,
E, Ir.-Tur.

S.sclarea L., 7,09.06.1994, Savran 579

Satureja hortensis L., 14, 19.05.1995, Savran 956
Scutellaria orientalis L. subsp. alpina (Boiss.) O.Schwarz
var. alpina 12, 16.06.1995, Savran 1349
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S. orientalis L. subsp. pinnatifida J.R.Edm., 22, 08.06.1995,
Savran 1205

S. salviifolia Benth., 2, 13.07.1995, Savran 1602

Sideritis bilgerana P.H.Davis, 15, 16.06.1995, Savran 1351,
E, E.Med.

S. congesta P.H.Davis. & Hub.-Mor., 6, 10.06.1994, Savran
617, E, E.Med.

S. hispida P.H.Davis, 7, 10.6.1994, Savran 618, E, Ir.-Tur.

S. lanata L., 3, 10.06.1995, Savran 1266, E.Med.

S. montana L. subsp. remota (d’Urv.) P.W.Ball, 19,
13.07.1995, Savran 1584, E, E.Med.

S. perfoliata L., 21, 14.07.1995, Savran 1635, E.Med.
Stachys amanica P.H.Davis, 18, 28.08.1994, Savran 796, E,
E.Med.

S. annua (L.) L. subsp. annua var. annua 24, 08.06.1996,
Savran 1647

S. lavandulifolia Vahl., 2, 13.07.1996, Savran 1741

S. woronowii (Schischk. ex Grossh.)) R.R.Mill, 19,
13.07.1996, Savran 1742

Thymus cappadocicus Boiss., 12, 16.06.1995, Savran 1648,
E, Ir.-Tur.

T. cherlerioides Vis., 28, 05.07.1994, Savran 733, E.Med.

T. leucostomus Hausskn. & Velen., 28, 05.07.1994, Savran
734, E, Ir.-Tur.

T. sipyleus Boiss., 7, 02.06.1994, Savran 495 E

Ziziphora clinopodioides Lam., 15, 13.07.1995, Savran
1564, Ir.-Tur.

LILIACEAE

Fritillaria acmopetala Boiss. subsp. acmopetala 28,
16.06.1995, Savran 1340, E.Med.

F. aurea Schott, 5, 29.06.1995, Savran 1487, E, Ir.-Tur.
Gagea bohemica (Zauschn.) Schult. & Schult.f., 26,
06.07.1995, Savran 1507

G. granatellii (Parl.) Parl., 5, 29.06.1995, Savran 1488, Med.
G. villosa (M.Bieb.) Sweet var. hermonis Dafni. & Heyn.,
28.06.1995, Savran 1462, Ir.-Tur.

Tulipa armena Boiss. var. armena 23, 14.05.1995, Savran
936, E

T. humilis Herb., 7, 25.05.1995, Savran 1109

LINACEAE

Linum austriacum L. subsp. austriacum 20, 13.07.1995,
Savran 1649

L. nodiflorum L., 10, 14.07.1995, Savran 1650

L. tenuifolium L., 10, 14.07.1995, Savran 1651

MALVACEAE

Alcea apterocarpa (Fenzl) Boiss., 7, 04.03.1995, Savran
812, E, Ir.-Tur.

Malva neglecta Wallr., 29, 20.06.1996, Savran 1744

ONAGRACEAE

Epilobium angistifolium L., 12, 06.07.1994, Savran 755
E. hirsutum L., 18, 28.08.1994, Savran 783

E. montanum L., 7, 04.03.1995, Savran 813, Euro.

Sib.

ORCHIDACEAE

Cephalanthera rubra (L.) Rich., 17, 20.05.1995, Savran
1049

Dactylorhiza iberica (M.Bieb. ex Willd.) Soo, 1,
21.06.1995, Savran 1745

D. romana (Seb.) Soo. subsp. romana 6, 10.06.1995, Savran
1653

Epipactis persica (So6) Hausskn. ex Nannf., 6, 04.06.1994,
Savran 554

Orchis anatolica Boiss., 21, 14.07.1995, Savran1660

O. laxiflora Lam. subsp. laxiflora 1, 28.06.1994, Savran
689, Med.

OROBANCHACEAE

Euphrasia pectinata Ten., 20, 13.07.1995, Savran 1594,
Euro.-Sib.

Orobanche anatolica Boiss. & Reut. ex Reut., 6,
10.06.1994, Savran 609

. arenaria Borkh., 13, 16.06.1995, Savran 1340

O. caryophyllacea Smith, 20, 25.05.1995, Savran 1106

O. caucasica Beck, 8, 10.06.1994, Savran 608

O. cernua Loefl., 5, 29.06.1995, Savran 1477

O. minor Sm., 15, 29.06.1994, Savran 884

O. oxyloba Beck, 15, 29.06.1994, Savran 702

Pedicularis cadmea Boiss., 22, 22.06.1995, Savran 1421, E,
E.Med.

Rhinanthus angustifolius C.C.Gmel. subsp. grandiflorus
(Wallr.) D.A.Webb, 1, 04.06.1994, Savran 557

@)

PAPAVERACEAE

Corydalis erdelii Zucc., 23, 25.05.1995, Savran 1102
Fumaria parviflora Lam., 2, 13.07.1995, Savran 1671
F.vaillantii Loisel., 11, 29.06.1994, Savran 439

Glaucium leiocarpum Boiss., 15, 14.07.1995, Savran 1673
Papaver bracteatum Lindl., 11, 03.06.1994, Savran 525, Ir.-
Tur.

P. pseudo-orientale (Fedde) Medw., 19, 13.07.1995, Savran
1565, Euro.-Sib.

P. rhoeas L., 23, 07.06.1996, Savran 1762

P. triniifolium Boiss., 21, 14.07.1995, Savran 1653, E, Ir.-
Tur.

Roemeria hybrida (L.) DC. subsp. hybrida 1,

04.06.1994, Savran 432

PLANTAGINACEAE

Globularia trichosantha Fisch. & C.A.Mey. subsp.
trichosantha 21, 14.07.1995, Savran 1678

Linaria corifolia Desf., 12, 10.06.1994, Savran 440

L. iconia Boiss. & Heldr., 5, 29.06.1994, Savran 441
Plantago major L. subsp. major 18, 28.08.1994, Savran
787, GY.

Veronica anagalis-aquatica L., 6, 10.05.1996, Savran 429
V. caespitosa Boiss. var. caespitosa 26, 21.06.1995, Savran
1390, E, E.Med.

V. chamaedrys L., 27, 21.06.1995, Savran 1391, Euro.-Sib.
V. kotschyana Benth., 27, 05.07.1994, Savran 746, E,
E.Med.

V. tauricola Bornm., 24, 18.06.1996, Savran 1776, E,
E.Med.

V. thymoides P.H.Davis subsp. pseudocinerea M.A.Fisch.,
23, 10.06.1995, Savran 1278, E, Ir.-Tur.

V. triphyllos L., 9, 07.06.1994, Savran 445

PLUMBAGINACEAE

Acantholimon acerosum (Willd.) Boiss. subsp. acerosum
var. acerosum 18, 28.08.1994, Savran 786, Ir.-Tur.

A. ulicinum (Willd. ex Schultes) Boiss. var. ulicinum 8,
10.06.1994, Savran 610, E.Med.

A. venustum Boiss. var. venustum 17, 29.06.1994, Savran
704

POACEAE
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Alopecurus myosuroides Huds. subsp. myosuroides 8,
09.06.1995, Savran 592, Euro.-Sib.

A. textilis Boiss. subsp. textilis 28, 21.06.1995, Savran 1382,
Ir.-Tur.

Avena barbata Pott ex Link subsp. barbata 1, 04.06.1994,
Savran 443

Briza humilis M.Bieb., 7, 10.06.1994, Savran 673

Bromus commutatus Schrad., 8, 09.06.1994, Savran 589

B. fasciculatus C.Presl., 7, 11.06.1994, Savran 649, E.Med.
B. pseudobrachystachys H.Scholz., 11, 16.06.1995, Savran
1352, Ir.-Tur.

Dactylis glomerata L. subsp. hispanica (Roth.) Nyman, 27,
05.06.1994, Savran 447

Deschampsia caespitosa (L.) P.Beauv., 25, 21.05.1995,
Savran 1080

Elymus kosaninii (Nabelek) Merderis, 8, 09.06.1994, Savran
586, Ir.-Tur.

Festuca amethystina L. subsp. orientalis Krajina var.
turcica Markgr.-Dann., 2, 13.07.1995, Savran 1579, E,
Euro.-Sib.

F. valesiaca Schleich. ex Gaudin, 28, 21.06.1995, Savran
1383

Hordeum bulbosum L., 8, 09.06.1994, Savran 588

Koeleria eriostachya Pancic, 15, 16.06.1995, Savran 1353
Phalaris arundinacea L., 8, 09.06.1994, Savran 591

Phleum montanum K.Koch subsp. serrulatum (Boiss.)
Dogan, 22, 22.06.1995, Savran 1433, E.Med.

Phragmites australis (Cav.) Trin. ex Steud., 6, 28.08.1994,
Savran 819, Euro.-Sib.

Poa annua L., 10, 13.07.1995, Savran 1680

Secale montanum Guss., 5, 29.06.1995, Savran 1491
Sesleria alba Sm., 14, 16.06.1995, Savran 1354

Stipa bromoides (L.) Dorfl., 3, 13.07.1995, Savran 1681

S. ehrenbergiana Trin. & Rupr., 21, 14.07.1995, 1685
Triticum aestivum L., 29, 14.07.1995, Savran 1682

POLYGALACEAE

Polygala anatolica Boiss. & Heldr., 18, 02.06.1994, Savran
489

P. supina Schreb. subsp. supina 15, 07.06.1994, Savran 497
POLYGONACEAE

Polygonum bistorta L. subsp. bistorta 22, 22.06.1995,
Savran 1427

P. cognatum Meissn., 6, 04.06.1995, Savran 1154

P. lapathifolium L., 18, 28.08.1994, Savran 805

Rumex angustifolius Campd. subsp. angustifolius 9,
06.07.1994, Savran 754, Ir.-Tur.

R. scutatus L., 21, 14.07.1995, Savran 1674

PRIMULACEAE

Androsace maxima L., 5, 29.06.1995, Savran 1477, Ir.-Tur.
A. villosa L., 28, 05.07.1994, Savran 729, Euro.- Sib.
Primula acaulis (L.) L. subsp. rubra (Sm.) Greuter &
Burdet, 28, 05.07.1994, Savran 728, Euro.-Sib.

P. auriculata Lam., 23, 25.05.1995, Savran 1105, Ir. Tur.

RANUNCULACEAE

Ceratocephala testiculata (Crantz) Roth, 23, 14.05.1994,
Savran 1838

Consolida regalis Gray subsp. paniculata (Host) Soo. 15,
29.06.1994, Savran 1576

C. stenocarpa (Hossain & P.H.Davis) P.H.Davis, 23,
07.06.1996, Savran 1767, E, Ir.-Tur.

Delphinium dasystachyon Boiss. & Balansa, 7, 20.06.1996,
Savran 1855, E, Ir.-Tur.

Biological Diversity and Conservation — 9 / 3 (2016) 115

D. nydeggeri Hub.-Mor., 1, 28.08.1994, Savran 859, E, Ir.-
Tur.

Nigella arvensis L. var. glauca Boiss., 10, 13.07.1995,
Savran 1686

Ranunculus argyreus Boiss., 17, 29.06.1994, Savran 1280
R. arvensis L., 19, 13.07.1995, Savran 1595

R. demissus DC. var. major Boiss., 26, 06.07.1995, Savran
1512, E

R. dissectus M.Bieb. subsp. sibthorpii Davis, 28,
05.07.1994, Savran 748

R. ficarioides Bory. & Chaub., 28, 05.07.1995, Savran 749
R. illyricus L. subsp. illyricus 15, 13.07.1995, Savran 1577
R. repens L., 6, 10.06.1994, Savran 630

R. reuterianus Boiss., 7, 06.07.1994, Savran 519
Thalictrum minus L. var. microphyllum Boiss., 8,
20.06.1996, Savran 1856

RESEDACEAE
Reseda lutea L. var. lutea 2, 29.06.1996, Savran 1691

RHAMNACEAE
Rhamnus libanotica Boiss., 18, 23.06.1995, Savran 1451,
E.Med.

ROSACEAE

Alchemilla ellenbergiana Rothm., 22, 22.06.1995, Savran
1447, E

A. holocycla Rothm., 22, 22.06.1995, Savran 1446, E, Ir.-
Tur.

A. rivularis Ponert, 11, 03.06.1995, Savran 547, E, E.Med.
Agrimonia eupatoria L. subsp. asiatica (Juz.) Skalicky, 28,
05.07.1994, Savran 747

Cerasus prostrata (Labill.) Ser. var. prostrata 11,
03.06.1994, Savran 546, Med.

C. incana (Pall.) Spach var. incana 22, 22.06.1995, Savran
1445, Ir.-Tur.

Cotoneaster nummularius Fisch. & C.A.Mey., 11,
03.06.1994, Savran 548, E.Med.

Potentilla aladaghensis Leblebici, 11, 03.06.1994, Savran
551, E, Euro.-Sib.

P. speciosa Willd., 2, 13.07.1995, Savran 1610

Prunus divaricata Ledeb. var. divaricata 28, 05.07.1994,
Savran 518

Rosa canina L., 1, 21.06.1995, Savran 1400

R. hemisphaerica J. Herrm., 28, 21.06.1995, Savran 1401,
Ir.-Tur.

R. pulverulenta M.Bieb., 22, 22.06.1995, Savran 1448, Ir.-
Tur.

Rubus sanctus Schreb., 8, 20.06.1996, Savran 1853
Sanguisorba minor L. subsp. balearica (Bourg. ex Nyman)
Muoz Garm., & C.Navarro, 7, 02.06.1994, Savran 520

RUBIACEAE

Asperula cymulosa (Post.) Post. 21, 14.07.1995, Savran
1659, E, E.Med.

A. lilaciflora Boiss. subsp. lilaciflora 11, 16.06.1995, Savran
1340, E, E.Med.

A. orientalis Boiss. & Hohen., 28, 05.07.1994, Savran 730,
Ir.-Tur.

Callipeltis cucullaris (L.) Steven, 24, 08.06.1996, Savran
1771, Ir.-Tur.

Cruciata taurica (Pall. ex Willd.) Ehrend., 22, 22.06.1995,
Savran 1427, Ir.-Tur.

Galium album Mill. subsp. prusense (K.Koch) Ehrend. &
Krendl., 11, 03.06.1994, Savran 530

G. aparine L., 24, 08.06.1996, Savran 1770, GY.
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G. bornmuelleri Hausskn. ex Bornm., 21, 14.07.1995,
Savran 1660, E

G. cilicicum Boiss., 22, 22.06.1995, Savran 1426, E, E.Med.
G. exsurgens Ehrend. & Schnob.-Tem., 27, 05.07.1994,
Savran 731, E, E.Med.

G. incanum Sm. subsp. elatius (Boiss.) Ehrend., 28,
21.06.1995, Savran 1372

G. shepardii Post, 22, 22.06.1995, Savran 1430, E, E.Med.
G. spurium L. spurium 5, 29.06.1995, Savran 1486

G. subuliferum Sommer & Levier, 19, 13.07.1995, Savran
1583

G. tricornutum Dandy, 11, 16.06.1995, Savran 1341, Med.
G. verum L. subsp. glabrescens Ehrend., 1, 21.06.1995,
Savran 1391, Ir.-Tur.

G. verum L. subsp. verum 7, 02.06.1994, Savran 490, Euro.-
Sib.

Rubia tenuifolia d’Urv. subsp. doniettii (Griseb.)

Ehrend. & Schonb.-Tem., 24, 09.06.1996, Savran

1772, E.Med.

SALICACEAE
Populus tremula L. subsp. tremula 6, 10.06.1994, Savran
612, Euro.-Sib.

SANTALACEAE

Thesium bertramii Aznav., 29, 14.07.1995, Savran 1631, E,
Ir.-Tur.

T. billardieri Boiss., 29, 14.07.1995, Savran 1632, Ir.-Tur.
Viscum album L. subsp. abietis (Wiesb.) Abromerit, 11,
13.07.1995, Savran 1562

SAXIFRAGACEAE
Saxifraga kotschyi Boiss., 28, 05.07.1994, Savran 725

4. Sonuglar ve tartisma

SCROPHULARIACEAE

Scrophularia libanotica Boiss. subsp. libanotica var.
oligantha Heywood, 22, 22.06.1995, Savran 1444, E, Ir.-Tur.
S. pulverulenta Boiss. & Noe, 8, 10.06.1994, Savran 629, E

S. scopolii Hoppe ex Pers., var. parryi R.R.Mill, 5,
29.06.1995, Savran 1496, E

Verbascum glomerulosum Hub.-Mor., 2, 13.07.1995,
Savran 1609, E

V. luridiflorum Hub.-Mor., 29, 14.07.1995, Savran 1644, E,
Ir.-Tur.

V. urceolatum Hub.-Mor., 21, 14.07.1995, Savran 1645, E,
E.Med.

SOLANACEAE
Hyoscyamus pusillus L., 23, 17.05.1995, Savran 932, Ir.-
Tur.

THYMELAEACEAE
Daphne oleoides Schreb. subsp. oleoides 21, 14.07.1995,
Savran 1658, Ir.-Tur.

TYPHACEAE
Typha angustifolia L., 6, 09.06.1996, Savran 1782, GY.

URTICACEAE

Parietaria judaica L., 24, 08.06.1996, Savran 1769

Urtica dioica L. subsp dioica 18, 23.06.1995, Savran 1453,
Euro.- Sib.

XANTHORRHOEACEAE

Asphodeline rigidifolia (Boiss. & Heldr.) Baker, 28,
21.06.1995, Savran 1375, E, Ir.-Tur.

Eremurus spectabilis M.Bieb., 8, 10.06.1994, Savran 613,
Ir.-Tur..

Yapilan bu ¢alisma ve bolgeye yakin ¢evrelerde yapilmis olan alti adet ¢aligmanin listesi asagida verilmistir
(Gemici, 1993; Tiifekei vd., 2002; Martin ve Aydogdu, 2005; Savran, 2005; Paksoy ve Savran, 2011). Bunlara ait sira
numaralar1 kullanilarak takson sayilar1 ve diger veriler tablolara girilerek gerekli kiyaslamalar yapilmustir.

Caligma sonucunda toplam 61 familya, 270 cins ve bu cinslere ait 539 takson tespit edilmistir. Toplanan bu

taksonlarin biri Pteridophyta, 538’1 ise Magnoliophyta divizyosuna aittir. Arastirma alanindan toplanan taksonlarin
fitocografik bolgelere gore dagilimlari; Iran-Turan elementi %25.6, Akdeniz elementi %16.7, Avrupa-Sibirya elementi
%035.7, Genis yayilisl ve yayilis alanlart bilinmeyenlerin orani %52 seklindedir (Tablo 1).

Elde edilen bu veriler yakin ¢evrede yapilan diger ¢alismalar ile kiyaslandiginda Bolkar Daglar1 Florasi (Gemici, 1993)
adli ¢alisma hari¢ diger tiim ¢aligmalarda Iran-Turan fitocografik bolge elementlerinin hakim oldugu goriilmektedir. Bu
calismada Iran-Turan elementlerinin ikinci sirada olmasinin nedeni, bitki toplanan lokalitelerin ¢ogunlugunun giiney
kesimine ait olmasi, kuzey kesiminden daha az bitki toplanmis olmasidir (Tablo 2). Arasgtirma alanindan toplanan
taksonlarin hayat formlar1 Raunkiaer sistemine gore belirlenmistir (Akman ve Ketenoglu, 1992). Taksonlarin hayat
formlarina gore dagilimlari; Hemikriptofitler %51.7, Terofitler %23.5, Kriptofitler %9.2, Kamefitler %8.1, Fanerofitler
%5.3 ve Vaskiiler parazitler % 2.2 seklinde tespit edilmistir (Tablo 3).

1. Aladaglar’in (Nigde Kesimi, Tiirkiye) Florast

2. Mazmili Dag1 (Adana) ve Cevresinin Florasi

3. Nigde-Ulukisla Arasinda Kalan Bolgenin Florasi

4. Aladaglar Milli Parki’nin Florasi

5. Bolkar Daglarinin (Orta Toroslar) Flora ve Vejetasyonu

6. Sarimsak Dag1 ve Korkiin Vadisi’nin (Pozanti, Adana) Florasi
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Tablo 1. Taksonlarin ait olduklari fitocografik bolgeler ve takson sayilari

Fitocografik Bolge Takson Sayis1 | Yiizde Orani%
fran-Turan 138 25,6

Akdeniz 90 16,7
Avrupa-Sibirya 31 5,7

Genis Yayilislt ve Bilinmeyenler 280 52

Tablo 2. Calisma alanina ait fitocografik bdlge elementlerinin yakin ¢evredeki diger ¢alismalar ile kiyaslanmasi

Yapilan Caligmalar 1 2 3 4 5 6
Takson sayilar1 P 539 779 430 1566 1582 652
Fitocografik Bolge ¥ %

Iran — Turan 25,6 25,3 31,2 26,7 13,9 24,6
Akdeniz 16,7 19,1 4,9 18,8 24,8 18,3
Avrupa-Sibirya 5,7 6,2 4,2 48 0,5 3,5
Genis yayiligh ve bilinmeyenler 52 49,4 59,8 49,7 60,8 53,0

Tablo 3. Taksonlarin ait olduklar1 hayat formlar1 ve takson sayilari

Hayat Formu Takson Sayis1 | Yiizde Oran1 %
Hemikriptofit 278 51,7

Terofit 126 23,5

Kriptofit 50 9,2

Kamefit 44 8,1

Fanerofit 29 53

Parazit 12 2,2

117

Toplanan taksonlarin familyalara gore dagilimi degerlendirildiginde en ¢ok takson iceren sekiz familya ve
yiizdeleri; Asteraceae %10.7, Brassicaceae %10, Lamiaceae %9.8, Fabaceae %8.9, Caryophyllaceae %6.1, Poaceae
%4.2, Boraginaceae %3.7, Rubiaceae %3.3’diir (Tablo 4). Bu arastirmada 6ne ¢ikan sekiz familya ile diger ¢calismalar
kiyaslandiginda bazi farkliliklar gériilmiistiir. Bu ¢alismada Asteraceae ve Brassicaceae familyalari ilk iki siray1 alirken
2-4-5 ve 6 nolu caligmalarda Asteraceac ve Fabaceae familyalar ilk iki sirada yer almistir. 3 nolu galigmada ise
Fabaceae birinci Asteraceae ikinci sirada yer almistir. Ayrica bizim ¢alismamizda Rubiaceae familyasinin en ¢ok takson
igeren cinsler arasinda yer almasi diger ¢alismalarin higbirinde de bulunmamasi dikkat ¢ekmektedir. Bu farkli durumun
dar alan caligmalarinin olagan sonucu oldugunu diisiinmekteyiz. Arastirma alanindan toplanan bitkilerden en ¢ok
taksona sahip sekiz cins belirlenmistir (Tablo 6). Buna gore; Astragalus %3.5’ini, Alyssum va Galium %2.2’sini, Silene

%1.8’ini, Centaurea, Euphorbia ve Salvia %1.6’sin1, Aethionema %1.3’tinii olusturmaktadir.

Tablo 4. En ¢ok taksona sahip ilk 8 familya ve takson sayilar1

Familya Takson Sayist | Yiizde Oranm1%
Asteraceae 58 10,7
Brassicaceae 54 10

Lamiaceae 53 9,8

Fabaceae 48 8,9
Caryophyllaceae | 33 6,1

Poaceae 23 4,2
Boraginaceae 20 3,7

Rubiaceae 18 3,3

Tablo 5. Caligma alaninda tiir sayis1 bakimindan en zengin 8 familyanin diger ¢alismalar ile kiyaslanmasi

Yapilan Caligmalar 1 2 3 4 5 6
Takson sayilari P 539 | 779 430 1566 1582 652
Familyalar ¥ %

Asteraceae 10,7 | 11,2 11,9 12,5 10,3 12,7
Brassicaceae 10 8,3 6,9 7,7 5,7 7,9
Lamiaceae 9,8 8,6 8,4 8,2 7,1 7,1
Fabaceae 8,9 10,8 13,3 10,3 10,9 10,8
Caryophyllaceae 6,1 6,7 4,4 6,3 6,2 5,2
Poaceae 4,2 5 7,4 5,7 7,9 51
Boraginaceae 3,7 5,8 5,8 39 3,5 3,5
Rubiaceae 3,3 - - - - -

Tablo 6. En ¢ok taksona sahip 8 cins ve takson sayilari
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Cins Takson Sayist | Yiizde Oran1%
Astragalus 19 3,5
Alyssum 12 2,2
Galium 12 2,2
Silene 10 18
Centaurea 9 1,6
Euphorbia 9 1,6
Salvia 9 1,6
Aethionema | 7 1,3

Astragalus cinsi 6 nolu ¢alisma disinda tiim caligmalara birinci sirada yer almaktadir. Bu ¢alismada Alyssum
cinsinin ikinci sirada yer almasi ve Aethionema cinsinin en ¢ok takson igeren cinsler arasinda yer almasi diger tiim
calismalardan farklidir. Ayrica yukarida en ¢ok tiir iceren familyalar arasinda Brassicaceae familyasinin ikinci sirada
¢iktig1 da gorillmektedir. Bu durum ¢alisma alanlarinin farkliliklarindan ve arastirmacilardan kaynaklanabilmektedir.
Calisma alanimizdaki toplam taksonlarin %27.3’iiniin endemik oldugu ve endemizm oraninin Tiirkiye ortalamasina
yakin oldugu goriilmektedir. Diger ¢aligmalar dikkate alindiginda ise endemizm oraninin bizim ¢alismamiza yakin olan
calisma %25 oranmi ile Aladaglar Milli Parki’nin Florasi (4)’dir. Diger ¢alismalarda ise endemizm orant %20 nin
altindadir ve bu durum Tiirkiye ortalamasindan da oldukga diisiiktiir. Caligma sahamizda endemizm oraninin yiiksek
¢ikmast olagan bir durum oldugunu diisiinmekteyiz. Ciinkii Toros Daglari’nin kendine 6zgii kayag yapisi, iklimi,
jeomorfolojik yapisi, yiikseklikten dogan izolasyonu nedeniyle birgok bitkiyi 6zellestirmekte ve endemizm oranini
artirmaktadir (Gemici, 1993). Caligma alanindan toplanan endemik taksonlardan 6’st EN, 14’ VU ve 83’ LR
kategorisinde yer almaktadir (IUCN, 2010).

Tablo 7. Calisma alaninda tiir say1s1 bakimindan en zengin on cinsin ¢evredeki diger caligmalar ile kiyaslanmasi

Yapilan Calismalar |1 2 3 4 5 6
Takson sayilart > |539 |779 |430 |1566 [1582 |652
Cinsler ¥V

Astragalus 19 21 17 56 46 13
Alyssum 12 15 - 32 18 -
Galium 12 13 - 19 18 -
Silene 10 20 8 29 34 11
Centaurea 9 16 10 33 20 12
Euphorbia 9 10 - 22 21 11
Salvia 9 16 9 25 18 14
Aethionema 7 - - - 12 -

Tablo 8. Calisma alanindaki taksonlarin endemizm orani ve ¢evredeki diger ¢alimsalar ile kiyaslanmasi

Yapilan Calismalar 1 2 3 4 5 6
Takson sayilari 539 | 779 |430 [1566 |1582 [652
Endemik Takson Sayis1 | 147 |152 |66 391 292 135
Endemizm Oran1% 27,3 19,5 [15,0 25,0 18,5 17,0
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Abstract

Porsuk Stream passing from the borders of Eskisehir and Kiitahya has a significant water supply, feeds Sakarya
River which has important water potential in Turkey. In particular, a part of Porsuk Stream Basin (Porsuk Dam Lake) up
to the province of Eskisehir is used as drinking and potable water basin. Therefore, determination of water quality of
Porsuk Stream has a great importance for the health of ecosystems in the region. In this study, water samples were
collected from 18 stations located on the Porsuk Stream and some important physicochemical parameters (temperature,
pH, dissolved oxygen, turbitidy, salinity, conductivity, ammonium nitrogen, nitrite nitrogen, nitrate nitrogen, sulphate,
total phosphorus, biochemical oxygen demand and chemical oxygen demand) were investigated in order to determine the
water quality of Porsuk Stream. Obtained data were evaluated by Geographic Information System (GIS) in order to make
a visual explanation by presenting distribution maps of investigated parameters. As a result of this study, water of Porsuk
Stream was determined as significantly inorganically and organically polluted on especially output stations of Kiitahya
and Eskisehir Provinces.

Key words: Porsuk stream basin, water quality, geographic information system

*

Porsuk cay1 havzasi su Kkalitesinin degerlendirilmesi

Ozet

Porsuk Cayi, Kiitahya ve Eskisehir il sinirlarindan gegerek Tiirkiye’nin 6nemli su potansiyellerinden biri olan
Sakarya Nehri’ni besleyen ve her iki il icinde 6nemi tartisilmaz bir akarsudur. Ozellikle, Eskisehir iline kadar olan
kisminin (Porsuk Baraji) icme ve kullanma suyu havzasi olmasi nedeni ile su kalite ¢aligmalar1 ve alinacak tedbirler
bolgede bulunan ekosistemlerin sagligi agisindan biiylik Oonem arz etmektedir. Bu ¢alismada, Porsuk Cayi'nin
kaynagindan Sakarya Nehri'yle birlestigi yere kadar olan bolgeden segilen 18 istasyonun su drneklerinde bazi 6nemli
fizikokimyasal parametreler (sicaklik, pH, iletkenlik, tuzluluk, ¢6ziinmiis oksijen, bulaniklik, amonyum azotu, nitrit
azotu, nitrat azotu, siilfat, toplam fosfor, biyokimyasal oksijen ihtiyaci, kimyasal oksijen ihtiyaci) arastirilmistir. Caligma
alaninda Olgiilen parametrelerin gorsel 6zetlerinin etkili bir sekilde sunulabilmesi amaciyla Cografi Bilgi Sistemleri
(CBS) kullanilarak dagilim haritalar1 olusturulmustur. Porsuk Cayi’nin kaynagi ile karsilastirildiginda, Kiitahya ve
Eskisehir illeri ¢ikisinda yogun organik ve inorganik kirlilikten dolay1 su kalitesinin distiigii ve kirlilik yiikiiniin dnemli
derecede yiikseldigi tespit edilmistir.

Anahtar kelimeler: Porsuk ¢ay1, su kalitesi, cografi bilgi sistemi

: Corresponding author / Haberlesmeden sorumlu yazar: Tel.: +902846161348; Fax.: +902846163534; E-mail: tokatlicem@gmail.com
© 2008 All rights reserved / Tiim haklar1 saklidir BioDiCon. 592-0716


http://www.biodicon.com/

120 Biological Diversity and Conservation — 9/ 3 (2016)

1. Giris

Akarsular ve igerisinde yer aldiklar1 havzalar hem biyotik hem de abiyotik birgok elemana sahip sistemler olup,
kaynak noktasindan dokiildiigii ortama kadar olan bolgede bir ¢ok ekolojik faktoriin etkisi altinda bulunmaktadir.
Akarsularin cografik konumunun, fiziksel, kimyasal, ekolojik, jeolojik ve hidrojeolojik &zelliklerinin farkli olmasi
barmndirdig: bitki, hayvan ve mikroorganizma tiirlerinin farkli olmasina neden olmaktadir. Ozellikle son yillardaki asir1
niifus artig1 ve gog olaylari, endiistrinin hizla artmasi, yanlis kentlesme siiregleri, dogal kaynaklarin bilingsizce kullanimi
ve bilingsizce yiiriitiilen tarim faaliyetleri akarsularin dogal 6zelliklerini kaybetmesine ve kirlenmesine neden olmaktadir
(Singh et al., 2005; Strobl and Robillard, 2008; Tanyolag, 2009; Tokatli et al., 2014a; Tokatli, 2015).

Caligma alanimizi1 teskil eden Porsuk Cay1r Havzasinda, Eskisehir ve Kiitahya il merkezleri ve bu illere bagh
toplam 7 ilge merkezi bulunmaktadir ve havza sulari icme, kullanma, sulama ve sanayi suyu temini i¢in bolgede yaygin
olarak kullanilmaktadir. Evsel ve endiistriyel atiklar i¢in alic1 ortam, rekreasyon ve balik¢ilik faaliyetlerinde de kullanilan
havza sular1 yogun sekilde endiistriyel, tarimsal ve evsel atiklara maruz kalmaktadir (Tokatlh et al., 2012; Kdse et al.,
2015; 2016).

Son yillarda, hem iilkemizde hem diinyada, ¢evre kirliligi ¢alismalarinda yaygin olarak kullanilan Cografi Bilgi
Sistemleri (CBS), tespit edilen bazi sayisal verilerin, bilgisayara aktarilarak, gorsel olarak 6zetlenmesi ve sunulmasi
esasina dayanmaktadir (Arslan, 2008; Sener et al., 2009; Tokatli et al., 2013; Tokatl, 2014; Tokath et al., 2014b).
Caligmamizda, Porsuk Cay1 Havzasi su kalitesinin tespit edilmesi, elde edilen verilerin bazi ulusal ve uluslararasi sinir
degerler ile karsilagtirilarak degerlendirilmesi ve Cografi Bilgi Sistemi (CBS) kullanilarak tespit edilen parametrelerin
dagilim haritalari gizilerek, mevcut durum gorsel olarak dzetlenmesi amaglanmaktadir.

2. Materyal ve yontem

2.1. Calisma alani ve orneklerin toplanmasi

Sakarya nehrinin énemli bir kolu olan Porsuk Cay1 Havzasi, kuzeybati Anadolu’ da 11.188 km?’lik bir alan1
kapsamaktadir. Alan 29°59° ve 31°59° dogu boylamlar ile 28° 44’ ve 39° 99° kuzey enlemleri arasinda yer almaktadir.
Dogu — bat1 dogrultusunda 202 km, kuzey giliney dogrultusunda 135 km olan Porsuk Cayi, Murat Daglarindan gelen
Kocacay, Avsar Deresi, Kokargay ve Kureysler derelerinin Altintas Ilgesi Eymir Koyii yakinlarinda 1.010 m kotunda
birlesmesiyle olusmaktadir (Bakis ve ark., 2011). Sakarya Nehri’ne ulasana kadar yaklagik 460 km yol kateden Porsuk
Cay1, Sakarya Nehri’ne karismadan once basta Kunduz Deresi olmak iizere Mollaoglu Deresi, Sarisu, Keskin Suyu,
Kargin Deresi ve Piirtek Cayi’ni da biinyesine almaktadir. Havza {izerinde, Eskisehir’in yaklagik 25 km giineybatisinda
yer alana bulunan Porsuk Baraji Eskisehir’in Porsuk Baraj Golii bulunmaktadir. Eskisehir’in tagkinlardan korunmasi ve
Eskisehir ve Alpu ovalarinin sulanmasi amaglart ile kurulan Porsuk Baraj Golii ayn1 zamanda Eskigehir ilinin igme ve
kullanma suyu temini amaciyla da kullanilmaktadir (Emiroglu et al., 2013; K&se et al., 2015; 2016).

Calismamizda Porsuk Cay1 Havzasi {izerinde, daha temiz oldugu tahmin edilen kaynak bolgesi ve kirsal alanlar,
havzada yer alan baraj golii ve evsel, tarimsal ve endiistriyel kirlilik etmenleri géz Oniine alinarak, sistemin mevcut
durumunu en iyi yansitacagini diisiindiiglimiiz bolgelerden istasyonlar tespit edilmistir. Porsuk Baraj Goliinden 3 istasyon
olmak {izere toplam 18 istasyondan, 2015 yil1 yaz mevsiminde, yiizeyden bir kez olmak {izere su numuneleri toplanmaistir.
Havza tizerinde Ornekleme yapilan istasyonlar Sekil 1°de, tespit edilen istasyonlarin koordinatlart ise Tablo 1’de
verilmistir.

......
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Sekil 1. Porsuk Cay1 Havzasi, 6rnekleme yapilan ve izlenen istasyonlar
Figure 1. Porsuk Stream Basin, sampling and monitored stations
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Tablo 1. Porsuk Cay1 Havzasinda drnekleme yapilan ve izlenen istasyonlarin koordinatlari
Table 1. The coordinates of the sampling and monitored stations on Porsuk Stream Basin

Istasyonlar | istasyon Adi X Y

1 Aslanapa 39.20881 29.86675
2 Tokul Koyii 39.15352 29.86566
3 Kaynak 38.99798 29.96448
4 Zafertepe Koyii 38.96072 30.10365
5 Beskarig Koyt 38.98336 30.16605
6 Hacibeyli Koyt 39.05681 30.25909
7 Cayirbasi 39.0999 30.10393
8 Ada Koy 39.26397 29.98031
9 Agackoy 39.38014 30.06653
10 Kiitahya Cikig 39.55533 30.06802
11 Baraj 1 39.586 30.14198
12 Baraj 2 39.62566 30.17688
13 Baraj 3 39.63312 30.23757
14 Eskisehir Giris 39.64833 30.36753
15 Alpu 39.76836 30.96016
16 Beylikova 39.68423 31.20469
17 Yunusemre 39.70131 31.47751
18 Sakarya Dokiiliis | 39.67838 31.97093

2.2. Fiziksel ve kimyasal analizler

Tim istasyonlarin su kalitesinin tespit edilebilmesi icin sicaklik, pH, ¢oziinmiis oksijen, elektriksel iletkenlik,
tuzluluk ve bulaniklik parametreleri arazi ¢aligmalar1 sirasinda Hach Lange Markali HQ40D Modelli Multiparametre ve
2100Q Portatif Turbidimetre cihazlari ile; nitrit azotu, nitrat azotu, siilfat, amonyum azotu, toplam fosfor, KOI ve BOI
parametreleri ise hemen arazi ¢aligmalarindan sonra Hach Lange Markali DR 3900 Modelli Spektrofotometre ve Enotek
Markali BOD cihazi ile tespit edilmistir. Su numunelerinin muhafaza ve tasimasi, TS EN ISO 19458 Aralik 2006 Su
Kalitesi-Mikrobiyolojik Analizler Igin Numune Alma Standardina gore yapilmstir.

2.3. CBS haritalar

Calismamizdan elde edilen analiz sonuglarinin havza bazinda daha kolay yorumlanabilmesi amaciyla Cografi
Bilgi Sistemi (CBS) araglarindan olan ArcGIS yazilimindan yararlanilmistir. Bu kapsamda, akis yonleri ve drenaj ag1 gibi
hidrolojik parametreler kullanilmis olup, havza smirlar1 ortaya c¢ikarilmistir. Daha dnce arazide belirlenen 18 6rnekleme
istasyonundan alinan koordinatlar ve ¢alismamizin sonuglar1 CBS ortamina aktarilnis ve dagilim haritalari ¢izilmistir.
Fizikokimyasal parametrelerin analizi sonucunda elde edilen degerler semboloji kullanilarak miktarsal etiketlemenin
yapildig1 6zellik kullanilarak haritalandirilmistir. Bu kisimda, dereceli renklendirme kullanilmig olup, 18 istasyonda elde
edilen parametreler, degerlerinin minimum ve maksimum degerleri arasindaki dogal araliklandirma (natural breaks jenks)
yontemiyle 5 sinif olarak yapilmasi tercih edilmistir.

3. Bulgular

Porsuk Cay1 Havzasinda, 2015 yili yaz mevsiminde tespit edilen su kalite parametre verileri Tablo 2 ve 3’te,
Porsuk Cay1 Havzasinda arastirilan tiim istasyonlarin, incelenen parametreler agisindan su kalite siniflari ise Tablo 4’te
verilmistir. Ayrica havzada tespit edilen fizikokimyasal veriler ve CBS kullanilarak yapilan haritalar Sekil 2 ve 3’te
verilmigtir.

Caligmamizda incelenen su kalite parametreleri, Tiitk Cevre Mevzuatinda yer alan Su Kirliligi Kontrol
Yonetmeligi Kitai¢i Su Kaynaklarinin Kalite Kriterleri (SKKY, 2015) ve Avrupa Birligi Komisyonunun tatlisularda balik
sagligiin korunmasi igin saglanmasi gerekli olan su kalitesi kriterleri direktifi (EC Direktifi, 2006) ile karsilagtirilmistir.

EC Direktiflerine gore ¢oziinmiis oksijen degerinin Cyprinidlerin bulundugu sularda 4 mg/L den diisiik
olmamasi gerektigi bildirilmistir (EC Directive, 2006). Porsuk Cayi’nda en yiiksek ¢6ziinmiis oksijen degerleri Porsuk
Baraj Golii istasyonlarinda (11. 12. ve 13. istasyonlar) sirasi ile 14,14; 13,24; 13.8 mg/L olarak ol¢iilmiistiir. En diisiik
¢Oziinmiis oksijen seviyeleri ise Kiitahya Cikis istasyonu olarak segilen 10. istasyonda 3,30 mg/L olarak ol¢iilmiistiir.
Yiizeysel Su Kalitesi Yonetim Yonetmeligi Kitaici Su Kaynaklarmin Kalite Kriterleri’ne gore ¢ozlinmiis oksijen degeri
Kiitahya Cikis istasyonu ve Porsuk Cayi tizerinde Eskisehir ilini gectikten sonra segilen istasyonlarda genel olarak III. ve
IV. sinif olarak tespit edilmistir (SKKY, 2015).

Esengiil KOSE et al., Water quality assessment of Porsuk stream basin
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Tablo 2. Yukari Porsuk Cay1 Havzasinda tespit edilen su kalite verileri
Table 2. Water quality data deteced in upstrem of the basin

ISTASYONLAR
Parametreler Birim Kiitahya Oncesi
1 2 3 4 5 6 7 8 9
Sicaklik °C 17,3 14,3 10 20,4 18,1 20,9 19,1 22,8 22
Coziinmiis Oksijen mg/L 5,44 5,99 9,05 6,66 7,86 2,90 8,41 7,97 7,56
Oksijen Doygunlugu % 653 67,5 94 81,8 939 37,7 1105 1051 97,6
Bulaniklik NTU 1,59 0,71 1,90 17,9 2,22 4,71 3,64 6,28 5,07
pH 7,35 7,19 8,16 7,44 7,38 7,47 7,58 7,54 7,57
Elektriksel Iletkenlik ps/cm 569 520 346 556 510 847 530 7,54 564
Tuzluluk %o 0,28 0,25 0,16 0,28 0,25 0,41 0,26 0,27 0,27
Siilfat mg SO4/L 457 225 13,1 26,6 50,6 245 233 40,8 324
Amonyum azotu mg NH4*N/L | 0,019 0,044 0,008 0,056 0,012 1,10 0,230 0,036 0,022
Nitrit azotu mg NO2N/L | 0,045 0,014 0,008 0,072 0,012 0,296 0,059 0,024 0,012
Nitrat azotu mg NOsN/L | 1,57 211 0,208 2,09 105 0,769 0,726 0,609 1,01
Toplam Fosfor mg/L 0,037 0,041 0,015 0,119 0,027 0,70 0,086 0,046 0,032
KOl mg/L 587 2,01 0,779 943 356 225 6,64 155 9,86
BOI mg/L 1,87 1,15 0,15 1,13 1,05 1491 0,14 0,97 0,18
Tablo 3. Baraj ve Asagi Porsuk Cay1 Havzasinda tespit edilen su kalite verileri
Table 3. Water quality data deteced in downstrem of the basin
Istasyonlar
Parametreler Birim Kiitahya Cikis | Porsuk Baraj Golii | Baraj Cikig Eskisehir Sonrasi
10 11 12 13 14 15 16 17 18
Sicaklik °C 24 23.9 235 23.9 145 21.3 234 254 25
Coziinmiis Oksijen mg/L 3.30 1414 1324 138 7.92 4.33 6.61 5.66 7.97
Oksijen Doygunlugu % 44.1 1864 1652 167.4 86.5 537 849 753 1058
Bulaniklik NTU 7.61 386 321 213 7.33 20.9 103 143 119
pH 7.54 8.40 8.49 8.69 7.73 7.22 7.38 7.36 7.97
Elektriksel Tletkenlik ps/cm 687 473 472 475 619 911 913 863 1261
Tuzluluk %o 0.33 023 023 023 0.30 045 043 044 063
Siilfat mg SO4/L 53.8 53 51.5 50.1 46.1 82.5 79.5 88.8 182
Amonyum azotu mg NH4*-N/L 1.68 0.032 0.053 0.031 1.47 153 0.078 0.146 0.111
Nitrit azotu mg NO2-N/L 0.199 0.039 0.009 0.017 0.065 0.251 0.264 0.145 0.078
Nitrat azotu mg NOs-N/L 0.910 0.158 0.342 0.228 0.631 276 325 338 298
Toplam fosfor mg/L 0.307 0.074 0.054 0.026 0.307 0.503 0.478 0.498 0.530
KOl mg/L 25.01 21.6 17.2 19.2 16.7 21.1 16.6 19.9 21.7
BOI mg/L 12.8 9.58 8 4.32 2.07 6.92 5.10 7.2 7.25
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Sekil 2. pH, iletkenlik, ¢6ziinmiis oksijen ve bulaniklik parametreleri dagilim haritalari

Figure 2. Distribution maps of pH, conductivity, dissolved oxygen and turbidity parameters
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Figure 3. Distribution maps of nitrate, nitrite, ammonium and phosphate parameters

Aerobik ortamlarda yasayan canlilarin metabolik faaliyetlerinde ¢oziinmiis oksijene ihtiya¢ duyulmakta ve sularda
¢Oziinmiis oksijen seviyesi dogal temizlenme kapasitesini gostermektedir. Bu yilizden ¢6ziinmiis oksijen akuatik canlilarin
yasamini destekleyen su kalitesi degisiminin izlenmesinde, ekolojik dengenin saglanmasinda, alict ortamin asimilasyon
kapasitelerinin hesaplanmasinda, gdllerin ve denizlerin yaslanma periyotlarinin tahmininde, atiksularin aritimi ve igme
sularinin temizlenmesi siireglerinde, su kirliligi ve atik isleme kontrollerinde kullanilan en énemli parametrelerden biridir
(Karpuzcu, 2007). Kalyoncu ve ark. (2008), Aksu Cayr’nin en diisiik oksijen seviyelerini evsel atik su karisimindan
sonraki ornekleme noktasinda belirlemislerdir. Uyanik et al. (2005), Egri Cay1 lizerinde yapmig olduklar1 ¢aligmada en
diisiik ¢cozliinmiis oksijen seviyelerinin evsel ve endiistriyel atik sularin karigimindan sonraki noktalarda oldugunu tespit
etmislerdir. Simic (1996), Trgoviski Timok Nehri’nde yapmis oldugu arastirmada, en diisiik ¢dziinmiis oksijen degerlerini
atik su desarjlarinin yogun oldugu noktalardan sonraki alanlarda belirlemistir. Elde edilen sonuglar diger arastirmacilarin

Esengiil KOSE et al., Water quality assessment of Porsuk stream basin
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sonuglari ile benzer olup, Porsuk Cay1 suyunda 6zellikle 6., 10. ve 15. istasyonlarda ¢oziinmiis oksijen degeri ¢ok diisiik
bulunmustur. Bu durum o&zellikle 10. ve 15. istasyonlarin iki sehrin cikis noktasinda olmasi ve evsel, tarimsal ve
endiistriyel atiklardan 6nemli miktarda etkilendiginin bir sonucu olarak gosterilebilir.

Tablo 4. Istasyonlarmin su kalite siniflar1 (SKKY, 2015)
Table 4. Water quality class of station (SKKY, 2015)

Parametreler
Istasyonlar Coziinmiis Amonyum Nitrit  Nitrat Toplam
Sicaklik - pH Oksijen Azotu Azotu Azotu BOI KOI Fosfor
1 | | 1l. . 1l. | l. | 1.
2 I I 1L 1 Il. | I | Il.
3 I L 1 Il. | I | I
4 I LI I (\VA | I | I
5 I lLIL I Il. | I | I
6 I I IV. I V. | "n. |1 Iv.
7 I L 1 (\VA | . | Il.
8 l. lIL | Il. . . I Il.
9 l. lIL I Il. . . I Il.
10 | | 1l i V. | il 1 1l.
11 | | | | 1l | mi. 1 1.
12 | l. 1 | ] | mi. 1 1.
13 I . 1 1 i | in. 1 I
14 I L 1] v | I | 1R
15 I L1 1 v | in. 1 1R
16 I L 1 v | in. 1 1.
17 I LI | v | in. 1 1.
18 I . 1l [ v [ . 1 118

Porsuk Cay1 suyunun iletkenlik degeri en diisiik 3. istasyonda 346 ps/cm, en yliksek ise 18. istasyonda 1261
ps/cm olarak 6l¢iilmiistiir. Kose et al. (2016), 2010 — 2011 yillar1 arasinda mevsimsel olarak izledigi Porsuk Cay1
iizerinde, en yiiksek iletkenlik degerini Porsuk Cayi’nin Sakarya Nehri’ne dokiildiigii bolgede yaz mevsiminde 2180
ps/cm olarak belirlemistir. Calismamizda tespit edilen tuzluluk degerleri 6zellikle iletkenlik degerleriyle benzer olarak
artig gostermistir. Tarimsal alanlarda kullanilan dogal ve suni giibreler, evsel atik sular ve nehir yataginin jeolojik yapist
tuzluluk miktarim yiikseltebilir. Tarimsal sulama sularinda yiiksek miktarda tuz bulunmasi topragin verimsizlesmesine
neden olacagindan istenmeyen bir durumdur (Sénmez ve Yurtseven, 1995). Porsuk Cay1 suyunda en yiiksek tuzluluk
degeri 18. istasyonda %o 0.63 bulunmustur. 18. Istasyon, Porsuk Cay1’nin son Sakarya Nehri'ne karistig1 bolge olmasi ile
kirlilik ytikiiniin toplandig1 bir istasyon konumundadir ve gevresinde tarimsal faaliyetlerin yogun olarak yapilmasinin da
tuzluluk ve iletkenlik seviyelerinin artigina katki sagladig diistiniilmektedir.

Caligmamizda en yiiksek BOI degeri, 6. istasyonda 14,91 mg/L olarak dlgiilmiistir. BOI degeri organik
kirliligin en énemli kriteridir. EC direktiflerine gére BOI’nin Cyprinidlerin bulundugu sularda 6 mg/L degerinin iizerinde
olmamasi gerektigi bildirilmistir (EC Directive, 2006). Porsuk Cay1 suyunda 6l¢iilen BOI seviyeleri 6., 10., 11., 12., 15.
ve 17. istasyonlarda EC Direktiflerinde bildirilen sinir degerin iizerinde bulunmustur. Ayrica Yiizeysel Su Kalitesi
Yonetim Yonetmeligi Kitaici Su Kaynaklarinin Kalite Kriterleri’ne gore 6., 10., 11., 12., 15 ve 17. istasyonlarin, II. ve III.
sinif kalitede olduklar tespit edilmistir (SKKY, 2015). Porsuk Cay1 Havzasinda tespit edilen en yiiksek KOI degerleri ise,
6. ve 10. istasyonlarda sirasi ile 22,5 ve 25,01 mg/L olarak kaydedilmistir.

EC Direktiflerine gore pH degerinin sularda Cyprinidler i¢in 6 — 9 arasinda olmas1 gerektigi bildirilmistir (EC
Directive, 2006). Porsuk Cayi’nda tespit edilen pH degerleri bildirilen sinir araliklar arasindadir ve EC kriterlerine gore
balik sagligi agisindan herhangi bir risk olusturmamaktadir. Ayrica, yine 6nemli fiziksel su kalite kriterlerinden olan
sicaklikta balik saglig1 agisindan uygun araliklardadir (EC Directive, 2006).

Avrupa Birligi Komisyonunun tathsularda balik saghiginin korunmasi igin saglanmasi gerekli su kalitesi
kriterleri direktifine (EC Direktifi, 2006) goére amonyum (NHs) degerinin sularda Cyprinidler i¢in 1 mg/L ve asagi
degerlerde olmasi gerektigi bildirilmistir. Amonyum, suda genel olarak azot igeren organik maddelerin parcalanmasi
sonucu meydana gelen ve organizmalar i¢in toksik olmayan bir ara iiriindiir (Egemen ve Sunlu, 1996). Bu caligmada
kaydedilen en yiliksek amonyum azotu degeri 10. istasyonda 1,68 mg/L olarak belirlenmistir ve 6., 10., 14. ve 15.
istasyonlarda tespit edilen amonyum degerleri 1 mg/L nin iizerindedir. Ayrica amonyum azotu degerleri agisindan Kitaigi
Su Kaynaklarinin Kalite Kriterleri’ne gore 6., 10., 14 ve 15. istasyonlarmn III. simf kalitede oldugu tespit edilmistir
(SKKY, 2015). Amonyum azotu 6zellikle evsel ve endiistriyel atiklarin yogun oldugu Kiitahya ve Eskisehir illerinden
sonra segilen istasyonlarda oldukc¢a yiiksek degerlerde tespit edilmistir. Yapilan bir ¢aligmada, Kiitahya ilinde bulunan
giibre fabrikasinin, magnezit fabrikasinin, belediye mezbahasi atiksularinin, Seyitomer Termik Santrali gibi Kiitahya
kokenli kirlilik yiikiiniin Porsuk Cay1’n1 olumsuz yénde etkiledigi bildirilmistir (Ozyurt ve ark., 2004).
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EC Direktiflerine gore nitrit azotu degerinin Cyprinidlerin bulundugu sularda 0,03 mg/L degerlerine esit veya bu
degerlerden diisiik olmasi gerektigi bildirilmistir (EC Directive, 2006). 2., 3., 5., 8. ve 9. istasyonlarda nitrit azotu
degerlerinin 0,03 mg/L’nin altinda oldugu belirlenmistir. Yiizeysel Su Kalitesi Yonetim Yonetmeligi Kitaici Su
Kaynaklarinin Kalite Kriterleri’ne gore nitrit azotu degerleri incelendiginde, 6., 10., 15 ve 16. istasyonlarin III. simif su
kalitesinde oldugu tespit edilmistir (SKKY, 2015). Bakis ve ark., (2011) ve Kose et al., (2015) tarafindan yapilan
calismalarda, Porsuk Cay1’nin nitrit azotu seviyelerinin Kiitahya pis su aritma tesisi, baraj ¢ikis1 ve Alpu bolgelerinde en
yiliksek degerlere ¢iktigi bildirilmistir. Her iki ¢alismada da Porsuk Cayi’nin izlenen yillar i¢in Kiitahya ¢ikisindan
Sakarya Nehri’ne kadar olan kismiin IV. sinif kalitede oldugu ortaya konulmustur. Calismamizda elde edilen veriler
literatiir ile benzerlik gostermektedir. Nitrit, amonyumdan nitrata doniisen biyolojik oksidasyonda bir ara iiriindiir ve
nitritin dogal sularda ¢ogunlukla konsantrasyonu diisiiktiir. Fakat organik kirliligin oldugu bdlgelerde yiiksek
konsantrasyonlara ulasabilir (Egemen ve Sunlu, 1996). Bu c¢alismada, organik kirliligi yiiksek olan istasyonlarda nitrit
azotu degerlerinin oldukca yiiksek oldugu saptanmustir. Nitrat azotu degerleri agisindan Porsuk Cay1 Havzasinda galigilan
tiim istasyonlar, Yiizeysel Su Kalitesi Yonetim Yonetmeligi Kitaici Su Kaynaklarmin Kalite Kriterleri’ne gore 1. sinif su
kalitesinde tespit edilmistir (SKKY, 2015). Nitrat azotu algal biiylimeyi sinirlayan veya arttiran 6nemli bir faktordiir.
Fitoplanktonlarin yogun bir sekilde gelismesi i¢in gerekli bir element olan nitrat azotunun sulardaki normal degerleri 1 —
10 mg/L'dir. Oligotrofik sularda azot miktar1 diisiik 6trofik sularda ise oldukea yiiksektir (Wetzel, 2001).

Fosfor, sucul ekosistemlerde mevcut olan ¢ok yonlii ve karmagsik kimyasal dengelerin 6nemli elemanlarindan
biridir. Evsel atik sularda fosforun yaklasik %50’si kullanilan deterjanlarin yapisindaki fosfattan gelir. Tarimsal iiretim
alanlarindan yikanarak suya karisan fosfor miktar1 0,2 — 1 kg P/ ha y1l olarak verilmekte olup alic1 ortam suya fosforun
%91°1 evsel ve endiistriyel atiklardan ulagirken, %9’u da tarimsal alanlardan gelmektedir. Atik sularla, erozyonla,
tarimsal topraklardan drenajla ve yagmur sulartyla gelen azot, fosfor gibi besleyici elementlerin, gol, nehir, durgun su ve
korfezlerde maksimum diizeye ulasmasi sonucu agirt alg ¢ogalmasinin ardindan Strofikasyon sorunu ortaya ¢ikmaktadir
(Egemen, 2011). Calismamizda, toplam fosfor parametresi, havzada en yiiksek 6. istasyonda 0,70 mg/L olarak
bulunmustur.

BEBKA (2011) Cevre Durum Raporuna gore, Porsuk Cay1, Kiitahya sehrine girerken I. sinif kalitededir. Ancak
sehirden ciktiktan sonra akarsuyun c¢oziinmiis oksijen, BOI ve KOI acisindan III. simf kaliteye ve amonyak azotu
acisindan IV. smif kaliteye distiigii bildirilmistir. Eskisehir ilinden gecerken ise herhangi bir desarjin olmadigi, fakat
sehir merkezinin hemen ¢ikisindan sonra Eskisehir OSB’nin aritilmis atiksulari, bazi sanayi kuruluslariin aritilmig
atiksular1 ve Su ve Kanalizasyon Idaresi (ESKI) atiksu aritim tesislerinde aritilan atiksularin desarj edildigi ve Porsuk
Cayr’nin Sakarya Nehri ile birlesmeden 6nce Alpu, Beylikova ve Yunusemre ilgelerinden gegerek hayvansal iiretim,
aritilmamig evsel ve endiistriyel atiksularin baskist altinda oldugu bildirilmistir. Caligmamizin sonuglart BEBKA Cevre
durum raporunu ile yiiksek oranda benzerlik gostermektedir.

Sucul ekosistemlerin korunmasi, dogal su kaynaklarim tehdit eden faktdrlerin belirlenmesi ve onleyici alternatif
tedbirlerin alinmasi saglikli ve ekonomik bir gelisme i¢in mutlaka gereklidir. Bu ¢alismada, Kiitahya ve Eskisehir illeri
acisindan oldukc¢a 6nemli bir kaynak olan Porsuk Cay1 Havzasinda su kalitesi ve kirlilik diizeyi arastirilmustir.

Havza iizerinde arastirilan 6. , 10., 14. ve 18. istasyonlarin, 6zellikle nitrit azotu, ¢dziinmiis oksijen ve toplam
fosfor parametreleri acisindan III. ve IV. Sinif, yani kirlenmis ve ¢ok kirlenmis su sinifinda oldugu tespit edilmistir. Elde
edilen sonuglar, Eskisehir ve Kiitahya’nin 6nemli icme ve kullanma su kaynagini olusturan Porsuk Cay1’nin, kaynakta
temiz oldugunu, daha sonra bu iki kente ait endiistriyel, evsel ve tarimsal faaliyetler neticesinde kirlendigini
gostermektedir. Eskigehir ve Kiitahya illerinin kirliligini tasiyan Porsuk Cayi, Tiirkiye’nin 6nemli akarsularindan biri olan
Sakarya Nehri’nin, hatta Karadeniz’in su kalitesini de dnemli derecede etkilemektedir. Porsuk Cayr’min kirlilik yiikii
acisindan rehabilite edilmesi ve kabul edilebilir seviyelere ¢ekilmesi ayn1 zamanda Porsuk Cayi Havzasinin ve bagh
bulundugu diger ekosistemlerin sagligi agisindan olduk¢a 6nemlidir.

Caligmamizda da havzanin genel durumunun gorsel 6zetlerinin sunumunda kullanilan, nehirlerin su kalitesini
izleme calismalarinda verilerin degerlendirilmesi asamasinda CBS sistemlerinin kullanilmasi, etkili teknolojik yardimet
bir ara¢ olmalarindan dolayi biiyiik 6nem arz etmektedir.

Su kaynaklarmin ve sucul ekosistemlerin korunmasina iligkin yasal diizenlemelerin uygulanmasi konusunda
titizlik gosterilerek, akarsu ve gol cevresindeki yapilasma, tarimsal uygulamalar kontrol altina alinmali ve siirekli olarak
sucul ekosistemlerin su kalitesi izlenmelidir ve alinacak tedbirlerin hem ¢evre hem de insan saglig1 agisindan ¢ok 6nemli
oldugu hatirdan ¢gikmamalidir
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Abstract

This research was carried out to determine the flora of Pozanti Mountain. As a result of the examination of
aproximtely 1800 plants specimens collected from the area, between 1994-1996, 854 taxa that belong to 77 families and
355 genera was determined. Two taxa belong to Pteridophyta 852 taxa belong to Magnoliophyta divisio.The 165 of the
total taxa are endemic to Turkey and the rate of endemism is 19.3%. The phytogeographic elements are represented as
follows; Irano-Turanian 28.5%, Mediterranean 18.8% and Euro-Siberian 5.5%.

Key words: Nigde, Pozanti Mountain, flora, Turkey

Pozant1 Dagr’nmin (Nigde/Tiirkiye) florasi

Ozet

Bu arastirma, Pozanti Dagi’nin florasini tespit etmek amaciyla yapilmistir. Bolgeden 1994-1996 yillart
arasinda yaklasik 1800 bitki 6rnegi toplanmig olup 77 familya ve 355 cinse ait 854 takson tespit edilmistir. Calisma
alaninda 2 takson Pteridophyta ve 852 takson Magnoliophyta divisiosuna aittir. Mevcut taksonlardan 165’1 endemik
olup endemizm oran1 %19,3’diir. Taksonlarin fitocografik bolgelere gore dagilimlari soyledir; Iran-Turan elementleri
%28.5, Akdeniz elementleri %18.8 ve Avrupa-Sibirya elementleri %5.5’dir.

Anahtar kelimeler: Nigde, Pozant1 Dagy, flora, Turkiye
1. Giris

Ulkemiz sahip oldugu cografik konumu itibari ile olduk¢a zengin bir floristik yapiya sahiptir. Her ne kadar
Tiirkiye Floras1 yazilmis ise de halen detayli, periyodik, taramali dar alan ¢alismalar1 artarak devam etmektedir (Davis
et al. 1965-1985; Davis et al., 1988; Giiner vd., 2000). Bu c¢alismalarda elde edilen sonuglar iilke florasinin
zenginlesmesine dnemli katkilar saglamaktadir (ilgim et al. 2015, Ozcan et al. 2015, Vural et al. 2015, Behget and
flgim, 2015). Bu ¢aligmalarin gen kaynaklarinin belirlenmesinde, tibbi bitkilerin tespitinde ve erozyonu &nlemede etkili
yastiksi tiirlerin seciminde de yardimci olmaktadir. Ayni1 zamanda yorede yenilen yabani bitki tiirlerinin kontrolii ve
ogrenilmesinde, aricilik, diizenlenebilir kaynaklarin yenilenmesinde, yaban hayatinin ve tiikkenmeye yiiz tutmus bitki
tiirlerinin korunmasini saglayabilir.

Tiirkiye bitki ¢esitliligi ve endemizm yo6niinden kita 6zelligi gdsteren bir {ilkedir (Giiner vd., 2000; Tutin et al.
1980). Diinyanin ¢ok az iilkesinde gdzlenen bu boyutta ki bir tiir zenginligi, Tiirkiye i¢in biiyiik bir dogal potansiyeldir.
Bu biyolojik zenginligin korunmasi i¢in etkili programlar gelistirmek ve bu potansiyeli ekonomiye kazandirmak, ancak
var olan biyogesitliligin iyi taninmasi ve envanterinin dogru ¢ikartilmastyla miimkiin olacaktir. fran-Turan ve Akdeniz
bitki cografyalar1 gecis kusaginda yer alan Pozanti Dagindan daha once birgok yabanci ve yerli arastirmaci bitki
toplamustir (Yurdakulol, 1981; Kurschner, 1984).
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Bu c¢alismayla Pozantt Dagi’nin floras1 detayli olarak belirlenmeye ve yorenin floristik zenginligine katki
saglamak amaglanmistir.

1.1. Cahsma alaniin cografik ézellikleri

Akdeniz ve IgAnadolu Bolgeleri gecis kusaginda yeralan Pozanti Dag1 Nigde ve Adana il sinirlar iginde yer
almaktadir. Arastirma alani giineyde Pozanti (Adana) ilgesinin Alpu koyii, doguda Camardi-Pozant1 karayolu, batida
Nigde-Ulukisla karayolu ve kuzeyde Nigde il merkezi ile smirhdir (Sekil 1). Alan 37°00'-38°00' kuzey enlemleri ile
34°30'-35°00" dogu boylamlar1 arasinda kalmaktadir.

Pozant1 Dag1 bitki cografyast bakimindan Akdeniz ve Iran-Turan Bélgeleri'nin kesistigi C5 karesinin iginde,
Anadolu Caprazinin Toroslar'a dogru gatallanan boliimiiniin batt ucundadir (Yaltirik, 1989). Alanin en belirgin
yiikseltisi Pozant1 Dagr’dir (2703 m.). Dagin uzantilar1 olan yiikseltiler ve genellikle kapali havza 6zelligindeki kiigiik
platolara ev sahipligi yapar.

Sekil 1. Calisma alaninin topgrofik haritasi

1.2. Cahsma alanimin iklimsel 6zellikleri

Arastirma alaninin iklimi, Pozant1 ve Nigde meteoroloji istasyonlarinin verileri kullanilarak analiz edilmistir
(Anonim, 2015; Akman, 1999). Elde edilen veriler 1s1ginda her iki istasyona ait ombrotermik iklim diyagrami
cizilmistir (Sekil 2 ve 3).
Calisma alanina yakin olan istasyonlardan Nigde; yari-kurak, Pozanti ise az yagisli, kis1 ¢ok soguk Akdeniz biyoiklim
katinda yer almaktadir. Yillik ortalama sicaklik Pozanti’da 13,6°C ve Nigde’de ise 11,0°C’dir. Pozant1 707,2 mm yillik
yagis ortalamasina sahipken, bu deger Nigde i¢in 337,5 mm’dir. Yagis rejimi bakimindan Pozant1 istasyonu az-yagislt
Dogu Akdeniz 1. degiskeninde (KISY) yer alirken, Nigde istasyonu yari-kurak Dogu Akdeniz II. degiskeninde
(I.K.S.Y) yer almaktadir (Akman, 1999).
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Sekil 2- Pozant1 istasyonuna ait ombrotermik iklim Sekil 3- Nigde istasyonuna ait ombrotermik iklim
diyagrami diyagrami

a) lIstasyon adi, b) istasyon rakimi, ¢)Yillik ortalama sicaklik, d) Toplam yillik yagis ortalamasi, €) Yagis egrisi, f) Sicaklik
egrisi, ) Yagish donem, h) Kurak donem, 1) Don ihtimali olan aylar
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2. Materyal ve yontem

Bu floristik caligmanin materyalini, 1994-1996 yillar1 arasinda, bitkilerin degisik vejetasyon donemlerine
rastlayan Nisan-Agustos aylari arasinda gergeklestirilen arazi ¢alismalarinda toplanan yaklagik 1800 bitki Ornegi
olusturmaktadir. Arazi ¢aligmalari bir veya iki-ii¢ giin siiren periyodik geziler seklinde yapilmustir.

Caligsmalar sirasinda toplanan 6rneklerin 6zellikle ¢icekli ve meyveli olmasina 6zen gosterilmistir. Toplanan
ornekler genel herbaryum kuralar1 geregince preslenip, kurutularak uygun herbaryum 6rnegi haline getirilerek (Segmen
ve ark., 2008) Nigde Universitesi herbaryumuna konulmustur.

Teshisler sirasinda Flora of Turkey and the East Aegean Islands adli 11 ciltlik eseri (Davis et al. 1965-1985;
Davis et al. 1988; Giiner vd., 2000), Tiirkiye Bitkileri Listesi (Damarli Bitkiler) (Giiner vd., 2012), bazi revizyon
calismalari(Dogan ve Akaydin, 2007; Aytag, 1997; Donmez, 2004; Dénmez ve Yildirimli, 2000; Aykurt ve Siimbiil,
2014), Tiirkiye Sulak Alan Bitkileri ve Bitki Ortiisii” (Se¢gmen ve Leblebici, 1997), Check-List of Additional Taxa to the
Supplement Flora of Turkey III, IV, V, VI(OZhatay et al. 2006, 2009, 2011, 2013) kullanilmistir. Morfolojik terimler
icin “Ingilizce-Tiirkge Botanik Kilavuzu” (Baytop, 1998) ve “Botanical Latin” (Stearn, 1973) eserlerinden
yararlanilmistir.

Teshisinde giiclik ¢ekilen ornekler ANK, HUB, KNYA ve GAZI herbaryumlarindan kontrol edilmigve
alaninda uzman olan kisilerden yardim alinmustir. Teshisi yapilan tiir ve tiiralt1 taksonlardan sinonim olmus, statiisii
degismis veya yeni kombinasyonlarin kontrolii i¢in The International Plant Names Index web sitesi dikkate alinarak
yeni halleri gecerli kabul edilmistir. Mevcut taksonlarin otor adlarinin dogru yazimi igin “Authors of Plants Names™ adli
eseri temel alinmigtir (Brummit and Powell, 1992; IPNI, 2012).

Aragtirma alanindan toplanan bitkilerden C5 karesi i¢in yeni kayit tespit edilmemistir. (Eyce, 1986; Donner,
1990; Gemici, 1993; Bagc1 vd., 1998; Tiifekci vd., 2002; Savran, 2005; Paksoy ve Savran, 2011; Yildirimli, 1999-
2014). Calisma alaninda yer alan endemik ve nadir bitkilerin tehlike kategorilerinin belirlenmesinde Tiirkiye Bitkileri
Kirmizi Kitabi kriterlerinden yararlanilmistir (Ekim vd., 2000; TUCN 2010, Version 8.1). Bitki listesinde taksonlar
“Tiirkiye Bitkileri Listesi (Damarli Bitkiler)” adli eserdeki siraya uygun olarak verilmistir (Giiner vd., 2012).
Taksonlarin lokalitesi uzun sekilde yazilmayip, liste halinde verilen istasyonlara ait kod numaralar1 kullanilmustir.
Ayrica her taksonun yanina, toplama tarihi, toplayici numarasi, endemikligi ve fitocografik bolgesi belirtilmistir.

Aragtirma alaninda 39 farkli istasyondan bitki toplanmis olup, bu istasyonlarin detayli adresi asagidaki gibidir.
Bor, Bagsmakg1-Kiirkgii kdyleri arasi, 1300-1600 m. 1400-1500 m.

. Bor, Caykavak ge¢idi kuzey yamaglar, 1500-1600 m.

. Bor, Eminlik koyii giineyinde Kuskayasi mevkii,

400- 1500 m.

. Bor, Gedelli-Unliikaya aras1, 1300 m.

. Bor, Gedelli-Unliikaya aras1 Kirkkeci deresi yamaglar,

100-1400 m.

. Bor, Hallag koyti batisi, tarla ve meralar, 1300-1500 m.

. Bor, Karacadren kdyii-Eminlik kdyii arasi, 1400 m.

. Bor, Karacaéren yol ayrimi, 1100-1200 m.

9. Bor, Kiirkgii-Postalli kdyleri arasi, 1300-1600 m.

10. Burg¢ Koyii-Camardi arast yol kenarlari, 1500 m.

11. Celaller kyii bat1 yamaglari, Kargabeleni mevkii,

1400-1700 m.

12. Celaller koyii- Kizilkapi arasi, 1500-1700 m.

13. Celaller koyii tizeri, Karatepe etekleri, 1600-1900 m.

14. Celaller kdyii-Kuyupinar mevkii, 1400-1800 m.

15. Ciftehan-Pozanti aras1 yol kenarlari, 900-1300 m.

16. Gilimisler Koyii dogusunda Keloglu Tepe, 1400-1700
m.

17. Giimiisler-Uckapili arasinda Ismailler yurdu,

1700-1900 m.

18. Kavaklig6l- Camardi aras1 yol kenarlari, 1650 m.

19. Nigde cevresi bahge arasi, 1200-1300 m.

20. Nigde, Dokuzlar yayla - Ugkapili K&yii aras,

1700-2000 m.

21. Nigde, Elmali-Eynelli aras1, Kurugdl mevkii,

1
2
3
1
4
5
1
6
7
8

Simgeler ve Kisaltmalar

22. Nigde-Giimiisler yolu ayrimi bahce ve meralar, 1300 m.

23. Nigde-itulumaz tepe etekleri orman dikim alam

1400-1500 m.

24. Nigde-Ulukisla arasi, Caykavak gecidi civari, 1600 m.

25. Nigde-Ulukisla arasi, Kolsuz gegidi, kuzey yamaglar,

1400-1500 m

26. Nigde-Ulukisla yol kavsagi ¢evresi, 1300 m.

27. Pozanti, Alpu koyii giineydogu yamaglar, 1000-1200 m.

28. Pozanti, Alpu Kdyii kuzeybati yamaclari, 1000-1300 m

29. Pozanti, Ciftehan-Omerli kdyii arasi, 900-1200 m.

30. Pozanti, Cukurova Universitesi Tarim Arastirma

Merkezi civari, 1000-1200 m.

31. Pozanti, Kamish kdyii batist bag evleri mevkii,

1200-1500 m.

32. Pozanti, Karincadag etekleri ve R/L Istasyonu civari,

1100-1800 m.

33. Ulukssla, Ciftehan, Kogak K&yii civari, 1200 m.

34. Ulukisla, Ciftehan-Elmali K&yii civart 1400 m.

35. Ulukisla, Kogak-Elmali kyii arasi, yangin kulesi civari,

1400 m.

36. Ulukisla-Ciftehan arasi yol kenarlari, 1200-1300 m.

37. Ugkapili kéyii giineyindeki tepeler, 1600-2400 m.

38. Ugkapili kdyii-Camardi arasi, 1700-1800 m.

39. Ugkapili kdyii-Camardi arasinda Oren yol ayrimi, 1700
m.

ANK: Ankara Universitesi Herbaryumu, °C: Santigrat derece, E: Endemik, E.Med.: Dogu Akdeniz elementi, EN: Tehlikede, Euro.-
Sib: Avrupa-Sibirya elementi, GAZI: Gazi Universitesi Herbaryumu, GY.: Genis Yayilish, HUB: Hacettepe Universitesi
Herbaryumu, TUCN: Uluslararas1 Doga Koruma Birligi, Ir.-Tur.: Iran-Turan elementi, IKSY: ilkbahar- Kis- Sonbahar- Yaz, KNYA:
Selguk Universitesi Herbaryumu, LR: En az endise verici, m: Metre, Med.: Akdeniz elementi, mm: Milimetre, subsp.: Alttiir, var.:
Varyete, VU: Zarar gorebilir
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3. Bulgular

PTERIDOPHYTA

EQUISETACEAE

Equisetum giganteum L., 21, 28.06.1994, Savran 678
ASPLENIACEAE

Asplenium ceterach L.,32, 20.05.1995, Savran1061
MAGNOLIOPHYTA

EPHEDRACEAE

Ephedra major Host subsp. major 16, 14.05.1994, Savran
467, Med.

CUPRESSACEAE

Cupressus sempervirens L.,33, 08.04.1995, Savran 857,
E.Med.

Juniperus drupacea Labill., 33, 08.06.1995, Savran 1248,
E.Med.

J. excelsa M.Bieb. subsp. excelsa 34, 08.06.1995,

Savran 1249, Ir.-Tur.

J. foetidissima Willd., 31, 08.04.1995, Savran 942,

J. oxycedrus L., subsp. oxycedrus var. oxycedrus f.
oxycedrus 32, 08.04.1995, Savran 941

PINACEAE

Abies cilicica (Antoine & Kotschy) Carriére, subsp. cilicica
28,17.8.1995, Savran 673, E.Med.

Cedrus libani A.Rich., var. libani 32, 20.05.1995, Savran
1062, Med.

Pinus brutia Ten. var. brutia 30, 20.05.1995, Savran 1041,
E.Med.

P. nigra J.F.Arnold subsp. pallasiana (Lamb.) Holmboe var.
pallasiana 28, 27.04.1994, Savran 418

ACANTHACEAE

Acanthus hirsutus Boiss. subsp. hirsutus 25,

04.06.1995, Savran1155

AMARANTHACEAE

Bassia prostrata (L.) A.J.Scott, 19, 09.06.1996, Savran 1779
Beta adanensis Pamukg., 31,11.06.1994, Savran 656

B. lomatogona Fisch. & C.A.Mey., 14, 03.06.1994,

Savran 516

Camphorosma monspeliaca L. subsp. monspeliaca 15,
17.08.1994, Savran 777

Chenopodium foliosum Asch., 21, 28.06.1994, Savran

679

Halimione verrucifera (M.Bieb.) Aellen, 15, 17.08.1994,
Savran 776

Noaea mucronata (Forssk.) Asch. & Schweinf. subsp.
mucronata 19, 09.06.1996, Savran 1780
AMARYLLIDACEAE

Allium amethystinum Tausch, 34,14.07.1995, Savran 1720,
Med.

A. atroviolaceum Boiss., 30,20.05.1995, Savran1046

A. lycaonicum Sieheex Hayek, 28, 27.04.1994, Savran 428
A. paniculatum L. subsp. paniculatum 32, 15.05.1995,
Savran 1003, Med.

A. phanerantherum Boiss. & Hausskn. subsp.
phanerantherum 28, 27.04.1994, Savran 419, E.Med.

A. scabriflorum Boiss., 25, 29.03.1995, Savran 841, E, Ir.-
Tur.

A. scorodoprasum L. subsp. rotundum (L.) Stearn, 5,
15.06.1995, Savran 1309

A. sphaerocephalon L. subsp. trachypus (Boiss. &

Spruner) K.Richter., 32, 20.05.1995, Savran1063,

E.Med.

A. stenopetalum Boiss. & Kotschy ex Regel, 33, 08.07.1995,
Savran 1550, E, E.Med.

A. stylosum O.Schwarz, 30, 20.05.1995, Savran 1042, E,
E.Med.

A. vineale L., 16, 17.05.1995,Savran 891

ANACARDIACEAE

Pistacia palaestina Boiss., 33, 08.06.1995, Savran 1253,
E.Med.

APIACEAE

Anthriscus nemorosa (M.Bieb.) Sprenge, 5, 16.06.1995,
Savran 1318

Artedia squamata L., 16, 17.05.1995, Savran 899

32, 19.05.1995, Savran 1015

Astrodaucus orientalis (L.) Drude., 4, 15.06.1995, Savran
1323, Ir.-Tur.

Bifora radians M.Bieb., 20, 25.05.1995, Savran 1086
Bunium microcarpum (Boiss.) Freyn & Bornm ex

Freyn subsp. microcarpum 21, 28.06.1995, Savran

1468, E.Med.

Bupleurum croceum Fenzl, 11, 09.06.1994, Savran

596, Ir.-Tur.

B. lophocarpum Boiss. & Balansa, 15, 10.06.1996, Savran
1805, E, E.Med.

B. lycaonicum Snogerup, 33, 14.07.1995, Savran

1681, E, E.Med.

Caucalis platycarpos L., 34, 14.07.1995, Savran 1681
Conium maculatum L., 33, 14.07.1995, Savran 1682
Daucus carota L., 10, 20.06.1996, Savran 1851, GY.
Echinophora tournefortii Jaub. & Spach, 10, 20.06.1996,
Savran 1850, Ir.-Tur.

Eryngium campestre L. var. virens Link, 36,

17.08.1994, Savran 726

E. kotschyi Boiss., 15, 17.08.1994, Savran 725, E, E.Med.
Ferula halophila Pesmen, 39, 17.05.1995, Savran 940, E,
Ir.-Tur.

Ferulago aucheri Boiss., 35, 14.07.1995, Savran 1680, E
Heracleum sphondylium L. subsp. ternatum (Velen.)
Brummitt, 33, 10.06.1996, Savran 1806, Euro.-Sib.
Malabaila secacul (Mill.) Boiss., 28, 20.07.1996, Savran
1879

Pimpinella cappadocica Boiss. & Balansa var. cappadocica
26, 19.05.1995, Savran 981, E, Ir.-Tur.

Prangos uechtritzii Boiss. & Hausskn., 5, 15.06.1995,
Savran 1320, E, Ir.-Tur.

Scandix aucheri Boiss., 24, 19.05.1995, Savran 989, Ir.-Tur.
S. iberica M.Bieb., 28, 27.04.1994, Savran 434, Ir.-Tur.

S. pecten-veneris L., 2, 08.06.1995, Savran 1213

S. stellata Banks & Sol., 31, 08.04.1995, Savran 947
Smyrnium connatum Boiss. & Kotschy, 9, 09.06.1994,
Savran 566, Med.

Tordylium apulum L., 28, 27.04.1994, Savran 435, Med.

T. elegans (Boiss. & Balansa) Alava & Hub-Mor., 16,
17.05.1995, Savran 898, E, E.Med.

T. pustulosum Boiss., 5, 15.06.1995, Savran 1322, E,
E.Med.

Torilis leptophylla (L.) Rchb.f., 3, 04.06.1995, Savran1187
T. ucranica Spreng., 8, 04.06.1995, Savran 1147

Turgenia latifolia (L.) Hoffm., 7, 04.06.1995, Savran 148
Turgeniopsis foeniculacea (Fenzl.) Boiss., 37, 25.05.1995,
Savran 1115

Zosima absinthifolia (Vent.) Link., 9, 09.06.1994, Savran
597

APOCYNACEAE

Cionura erecta (L.) Griseb., 34, 08.06.1995, Savran 1256,
E.Med.

Nerium oleander L., 27, 27.04.1994, Savran 424, Med.
Vinca herbacea Waldst. & Kit., 19, 05.06.1997, Savran 1980
Vincetoxicum canescens (Willd.) Decne. subsp. canescens
15, 08.07.1995, Savran 1436, Ir.-Tur.

V. tmoleum Boiss., 11, 09.06.1994, Savran 571, Ir.-Tur.
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ARACEAE

Arum rupicola Boiss. var. rupicola 18, 08.06.1994, Savran
491, E, Ir.-Tur.

ARALIACEAE

Hedera helix L. f. helix 19, 05.06.1997, Savran 1981
ARISTOLOCHIACEAE

Avristolochia maurorum L., 26, 19.05.1995, Savran 982, Ir.-
Tur.

ASPARAGACEAE

Asparagus officinalis L., 3, 04.06.1995, Savran 1182
Hyacinthella glabrescens (Boiss.) K.Perss. & Wendelbo, 27,
27.04.1994, Savran 430, E, E.Med.

H. heldreichii (Boiss.) Chouard., 11, 09.06.1994,

Savran 575, E, E.Med.

H. hispida (J. Gay) Chouard, 33, 19.05.1995, Savran

950, E, E.Med.

H. micrantha (Boiss.) Chouard, 33, 21.05.1995, Savran 951,
E, Ir.-Tur.

Muscari caucasicum (Griseb.) Baker, 36, 19.05.1995,
Savran 949, Ir.-Tur.

M. longipes Boiss., 21, 28.06.1994, Savran 687, Ir.-Tur.

M. massayanum C.Grunert, 35, 14.07.1995, Savran 1672, E,
Ir.-Tur.

M. racemosum Mill., 17, 17.05.1995, Savran 892, E, E.Med.
M. tenuiflorum Tausch., 37, 25.05.1995, Savran 1108
Ornithogalum lanceolatum Labill., 33, 08.07.1995, Savran
1551, E.Med.

. montanum Cirillo, 37, 25.05.1995, Savran1107, E.Med.

. narbonense L., 27, 27.04.1994, Savran 429

. oligophyllum E.D.Clarke, 30, 20.05.1995, Savran 1047
.orthophyllum Ten., 32, 20.05.1995, Savran 1064, Ir.-Tur.
. platyphyllum Boiss., 10, 04.03.1995, Savran 818, Ir.-Tur.
. sigmoideum Freyn & Sint., 16, 14.05.1994, Savran 480,
Euro.-Sib.

ASTERACEAE

Achillea aleppica DC. subsp. zederbaueri (Hayek) Hub.-
Mor., 2, 08.06.1995, Savran 1192, E, Ir.-Tur.

A. arabica Kotschy, 5, 15.06.1995, Savran 1302 Ir.-Tur.

A. cappadocica Hausskn. & Bornm., 38, 17.05.1995, Savran
926, E, Ir.-Tur.

A. goniocephala Boiss. & Balansa, 35,10.06.1995, Savran
1246, E, Ir.-Tur.

A. setacea Waldst. & Kit.,, 18, 02.06.1994, Savran 483,
Euro.-Sib.

A. teretifolia Willd., 34, 08.06.1995, Savran 1247, E, Ir.-Tur.
A. santolinoides Lag. subsp. wilhelmsii (K.Koch) Greuter, 6,
02.06.1994, Savran 482, Ir.-Tur.

Anthemis fimbriata Boiss., 16, 27.04.1994, Savran 412, E,
E.Med.

Arctium minus (Hill) Bernh., 10, 28.08.1994, Savran 810,
Euro.-Sib.

Artemisia campestris L. var. campestris 15, 17.08.1994,
Savran 771

Bellis perennis L., 33, 08.04.1995, Savran 856, Euro.-Sib.
Carthamus lanatus L., 19, 05.06.1996, Savran 1773

C. persicus Desf. ex Willd., 25, 04.06.1995, Savran 1151,
Ir.-Tur.

Carlina oligocephala Boiss. & Kotschy subsp. oligocephala
25, 04.06.1995, Savran 1152

Carduus nutans L. (s.l.) 38, 14.05.1995, Savran 921
Centaurea agregata Fisch. et C.A.Mey. ex DC. subsp.
agregata 15, 08.07.1995, Savran 1520

C. aladaghensis Wagenitz, 11, 09.06.1994, Savran 562, E

C. babylonica (L.) L., 32, 19.05.1995, Savran 991, E.Med.
C. balsamita Lam., 19, 09.06.1996, Savran 1771, Ir.-Tur.

C. calcitrapa L. subsp. cilicica (Boiss. & Balansa)

Wagenitz, 19, 09.06.1996, Savran 1772, E, E.Med.

000000
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C. carduiformis DC. subsp. carduiformis var.
carduiformis 1, 13.07.1995, Savran 1600, Ir.-Tur.

C. cariensis Boiss. subsp. longipapposa Wagenitz, 15,
08.07.1995, Savran 1550, E, E.Med.

C. drabifolia Sibth. & Sm. subsp. cappodacica (DC.)
Wagenitz, 20, 25.05.1995, Savran 1087, E

C. iberica Trev. ex Sprengel, 5, 15.06.1995, Savran 1319

C. kotschyi (Boiss.) Hayek var. kotschyi 24, 08.06.1995,
Savran 1224, E

C. lydia Boiss., 32, 19.05.1995, Savran 992, E, E.Med.

C. pulchella Ledep., 26, 15.05.1995, Savran 980, Ir.-Tur.

C. solstitialis L. subsp. solstitialis 7, 04.06.1995, Savran
1131

C. urvillei DC. subsp. armata Wagenitz, 13, 02.06.1994,
Savran 481, E.Med.

C. virgata Lam., 20, 25.05.1995, Savran 1087, Ir.-Tur.
Chardinia orientalis (L.) Kuntze, 7, 04.06.1995, Savran
1132, Ir.-Tur.

Chondrilla juncea L., 32, 19.05.1995, Savran 992
Cichorium intybus L., 15, 08.07.1995, Savran 1521
Cirsium arvense (L.) Scop., 24, 19.05.1995, Savran 973

C. creticum d’Urv. subsp. creticum 23, 13.05.1994, Savran
415, E.Med.

Cnicus benedictus L., 24, 19.05.1995, Savran 971

Cota austriaca Grierson) Holub, 33, 08.06.1995, Savran
1245

C. coelopoda (Boiss.) Boiss. var. longiloba (Grierson)
U.Ozbek & Vural, 9, 09.06.1994, Savran 564

C. tinctoria (L.) J.Gay ex Guss. var. discoidea (All.)
U.Ozbek & Vural, 3, 04.06.1995, Savran 1172, E, E.Med.

C. wiedemanniana (Fisch. & C.A.Mey.) Holub, 39,
17.05.1995, Savran 925, E

Cousinia birandiana Hub.-Mor., 10, 28.08.1994, Savran
803, E, Ir.-Tur.

Crepis foetida L. subsp. foetida 14, 02.06.1994, Savran 513
C. sancta (L.) Bornm. subsp. obovata (Boiss. & Noe)

Babc., 32, 20.05.1995, Savran 1060

Crupina crupinastrum (Moris.) Vis., 35, 08.06.1995,
Savran 1241

Cyanus reuterianus (Boiss.) Holub var. phrygia Boram.,
35, 08.06.1995, Savran 1251

C. depressus (M.Bieb.) Sojak, 31, 08.04.1995, Savran 880
C. pichleri (Boiss.) Holub subsp. extrarosularis

(Hayek & Siehe) Wagenitz & Greuter, 2, 06.06.2001,

Savran 4152, E

C. triumfettii (All) Dostal ex A.Léve & D.Love, 2,
06.06.2001, Savran 4153

Doronicum orientale Hoffm., 31, 11.06.1994, Savran 654
Echinops mersinensis Gemici & Leblebici, 24, 06.06.2001,
Savran 4156, E

E. pungens Trautv. var. pungens 22, 17.05.1995, Savran
922, Ir.-Tur.

E. ritro L., 15, 28.06.1994, Savran 671, Med.

E. spinosissimum Turra subsp. bithynicus (Boiss.)

Greuter, 31, 11.06.1994, Savran 651, Ir.-Tur.

Erigeron acris L. subsp. acris 23, 13.05.1994, Savran 446
Gundelia tournefortii L. var. tournefortii 21, 28.06.1994,
Savran 675, Ir.-Tur.

Helichrysum arenarium (L.) Moench subsp. aucheri
(Boiss.) P.H.Davis & Kupicha, 28, 27.04.1994, Savran 413,
E, Ir.-Tur.

H. noeanum Boiss., 2, 08.06.1995, Savran 1191, E, Ir.-Tur.
H. plicatum DC. subsp. plicatum 16, 14.05.1994, Savran
462

Hirtellina lobelii (DC.) Dittrich, 32, 19.05.1995, Savran
1040, E.Med.
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Inula acualis Scoott & Kotschy ex Boiss. var. acaulis 15,
08.07.1995, Savran 1517, Ir.-Tur.

|. aucherana DC., 24, 19.05.1995, Savran 972, Ir.-Tur.

|. montbretiana DC., 39, 17.05.1995, Savran 924, Ir.-Tur.
Jurinea consanguinea DC., 4, 15.06.1995, Savran 1301
Klasea cerinthifolia (Sm.) Greuter & Wagenitz, 32,
20.05.1995, Savran1059

Lactuca orientalis (Boiss.) Boiss., 19, 05.06.1996, Savran
1724, Ir.-Tur.

L. serriola L., 19, 05.06.1996, Savran 1725, Euro.-Sib.
Lapsana communis L. subsp. intermedia (M.Bieb.)

Hayek, 28, 27.04.1994, Savran 417

L. communis L. subsp. pisidica (Boiss. & Heldr.) Rech.f., 4,
15.06.1995, Savran 1305

Leontodon asperrimus (Willd.) Endl., 25, 04.06.1995,
Savran 1153, Ir.-Tur.

L. oxylepis Boiss. & Heldr., 27, 27.04.1994, Savran 416,
E.Med.

Onopordum corduchorum Bornm. & Beauverd, 31,
08.04.1995, Savran 854, Ir.-Tur.

Picris hieracioides L. subsp. hieracioides, 10, 28.08.1994,
Savran 811, Euro.-Sib.

P. strigosa M.Bieb., 3, 04.06.1995, Savran 1173, Ir.-Tur.
Pilosella piloselloides (Vill.) Sojak subsp. magyarica

(Peter) S.Braut. & Greuter, 9, 28.05.2002, Savran 4544

P. x auriculoides (Lang) Arv.-Touv., 4, 15.06.1995, Savran
1304

P. procera (Fr.) F.W.Schultz & Sch.Bip., 15, 08.07.1995,
Savran 1542

Psephellus mucronifer (DC.) Wagenitz, 6,

02.06.1994, Savran 519, E, Ir.-Tur.

Ptilostemon afer (Jacq.) Greuter subsp. eburneus Greuter,
10, 28.08.1994, Savran 809, E

Pulicaria dysenterica (L.) Bernh. subsp. dysenterica 22,
17.05.1995, Savran 938,

Rhaponticum repens (L.) Hidalgo, 8, 25.05.1995, Savran
1130, Ir.-Tur.

Scorzonera cana (C.A.Mey.) Griseb. var. alpina

(Boiss.) D.F.Chamb., 27, 27.04.1994, Savran 411

S. eriophora DC., 34, 08.06.1995, Savran 1243, E

S. mollis M.Bieb. subsp. szowitzii (DC.) D.F.Chamb., 16,
14.05.1994, Savran 480, Ir.-Tur.

S. papposa DC., 5, 15.06.1995, Savran 1330

S. parviflora Jacq., 38, 27.04.1994, Savran 412

S. suberosa K.Koch. subsp. suberosa 21, 28.06.1994,
Savran 671, E, Ir.-Tur.

Senecio doriiformis DC. subsp. orientalis (Fenzl)
V.A.Matthews, 12, 09.06.1994, Savran 563, Ir.-Tur.

S. vernalis Waldst. & Kit., 36, 08.04.1995, Savran 853
Tanacetum argentum (Lam.) Willd. subsp. canum
(C.Koch) Grierson var. canum 31, 11.06.1994, Savran 653,
E, E.Med.

T. cilicicum (Boiss.) Grierson, 21, 28.06.1994, Savran 674,
E.Med.

T. haradjanii (Rech.fil.) Grierson., 5, 15.06.1995, Savran
1300, E, E.Med.

Taraxacum buttleri Soest., 20, 25.05.1995, Savran 1081

T. montanum (C.A.May.) DC., 3, 04.06.1995, Savran 1770,
Ir.-Tur.

T. oliganthum Schott & Kotschy ex Hand.-Mazz. 6,
02.06.1994, Savran 512

T. stevenii DC., 38, 19.05.1995, Savran 927, Ir.-Tur.
Tragopogon  buphthalmoides (DC.)  Boiss.  var.
buphthalmoides 33, 08.04.1995, Savran 855

T. colaratus C.A.Mey., 17, 14.05.1994, Savran 466, Ir.-Tur.
T. latifolius Boiss. var. angustifolius Boiss., 15, 08.07.1995,
Savran 1523, Ir.-Tur.

T. porrifolius L. subsp. longirostris (Sch.Bip.) Greuter, 14,
02.06.1994, Savran 511

T. pterocarpus DC., 31, 11.06.1994, Savran 655, Ir.-Tur.
Tripleurospermum decipiens (Fisch. & C.A.Mey.) Bornm.,
16, 14.05.1994, Savran 465

T. kotschyi (Boiss.) E.Hossain, 11, 09.06.1994, Savran 565,
E

T. tenuifolium (Kit.) Freyn., 16, 14.05.1994, Savran 464,
Euro.-Sib.

Tussilago farfara L., 27, 27.04.1994, Savran 414, Euro.-Sib.
Xanthium orientale L. subsp. italicum (Moretti) Greuter,
15, 08.07.1995, Savran 1522

Xeranthemum annuum L., 12, 9.06.1994, Savran 561
BERBERIDACEAE

Berberis crataegina DC., 16, 14.05.1994, Savran 468, Ir.-
Tur.

BORAGINACEAE

Aegonychon  purpurocaeruleum (L) Holub, 15,
10.06.1996, Savran 1804, Euro.-Sib.

Alkanna orientalis (L.) Boiss. var. orientalis 25,
29.03.1995, Savran 845, Ir.-Tur.

A. tinctoria (L.) Tausch. subsp. tinctoria 23,

13.05.1994, Savran 448 E.Med.

A. azurea Mill. var. azurea 32, 19.05.1995, Savran 1013

A. hybrida Ten., 32, 20.05.1995, Savran 1041, Med.

A. leptophylla Roem. & Schult. subsp. incana

(Ledeb.) D.F.Chamb., 33, 08.04.1995, Savran 866, E,

Ir.-Tur.

A. leptophylla Roem. & Schult. subsp. leptophylla 37,
04.06.1995, Savran 1160

A. officinalis L., 21, 29.06.1994, Savran 712, Euro.-Sib.
Asperugo procumbens L., 21, 28.06.1995, Savran 1470,
Euro.-Sib.

Buglossoides arvensis (L.) I.M.Johnst. subsp. sibthorpiana
(Griseb.) R.Fern., 24, 19.05.1995, Savran 980

Cerinte minor L. subsp. auriculata (Ten.) Domac, 37,
25.05.1995, Savran1114

Cynoglossum montanum L., 3, 04.06.1995, Savran 1186,
Euro.-Sib.

Echium italicum L., 11, 09.06.1994, Savran 595, Med.
Lappula barbata (M.Bieb.) Giirke, 23, 13.05.1994, Savran
444, Ir.-Tur.

L. patula (Lehm.) Asch. ex Giirke, 1, 09.06.1994, Savran
594

L. spinocarpos (Forssk.) Asch. ex Kuntze, 23, 13.05.1994,
Savran 445, Ir.-Tur.

Mattiastrum cristatum Brand, 9, 06.06.2001, Savran 4165
Moltkia coerulea (Willd.) Lehm., 23, 13.05.1994, Savran
447, Ir.-Tur.

Myosotis incrassata Guss., 15, 10.06.1996, Savran 1802,
E.Med.

M. lithospermifolia Hornem., 14, 02.06.1994, Savran 502
M. ramossisima Rochel., 19, 09.06.1996, Savran 1772

M. refracta Boiss. subsp. refracta 15, 10.06.1996, Savran
1803, Med.

M. sylvatica Hoffm. subsp. cyanea (Hayek) Vestergr., 25,
04.06.1995, Savran1159

Nonea melanocarpa Boiss., 33, 19.05.1995, Savran 964, Ir.-
Tur.

Onosma alborosea Fisch. & C.A.Mey. subsp.

alborosea var. alborosea 32, 19.05.1995, Savran 1011, Ir.-
Tur.

O. bracteosa Hausskn. & Bornm., 3, 04.06.1995, Savran
1181, E, Ir.-Tur.

O. isaurica Boiss. & Heldr., 2, 08.06.1995, Savran 1212, E,
Ir.-Tur.

O. rascheyana Boiss., 32, 19.05.1995, Savran 1012, Ir.-Tur.
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O. roussaei DC., 7, 04.06.1995, Savran 1146, Ir.-Tur.

O. sericea Willd., 2, 08.06.1995, Savran 1211, Ir.-Tur.
Paracaryum racemosum (Schreb.) Britten var. racemosum
2,08.06.1995, Savran 1210, E, Ir.-Tur.

P. sintenisii Hausskn. ex Bornm., 16, 17.05.1995, Savran
897, Ir.-Tur.

P. strictum (K.Koch) Boiss., 21, 28.06.1995, Savran 1471,
Ir.-Tur.

Rindera lanata (Lam.) Bunge var. canescens (A.DC.)

Kusn., 38, 17.05.1995, Savran 939, Ir.-Tur.

Rochelia cancellata Boiss. & Balansa, 10, 04.03.1995,
Savran 820, Ir.-Tur.

R. disperma (L.f.) K.Koch var. disperma 10, 04.03.1995,
Savran 821

BRASSICACEAE

Aethionema arabicum (L.) Andrz. ex DC., 36, 08.04.1995,
Savran 945

Ae. armenum Boiss., 16, 17.05.1995, Savran 905, Ir.-Tur.
Ae. capitatum Boiss. & Balansa, 32, 20.05.1995,

Savran 1073, E

Ae. cordatum (Desf.) Boiss., 20, 25.05.1995, Savran 1090,
Ir.-Tur.

Ae. coridifolium DC., 16, 17.05.1995, Savran, 906

Ae. grandiflorum Boiss. & Hohen var. grandiflorum 29,
10.06.1996, Savran 1822, Ir.-Tur.

Ae. iberideum (Boiss.) Boiss., 29, 10.06.1996, Savran1821
Ae. speciosum Boiss. & A.Huet. subsp. speciosum 23,
13.05.1994, Savran 456, Ir.-Tur.

Alyssum aureum (Fenz.) Boiss., 16, 17.05.1995, Savran
907, Ir.-Tur.

A. dasycarpum Stephan ex Willd., 26, 10.07.1996, Savran
2002

A. desertorum Stapf., 29, 10.06.1996, Savran1824

A. floribundum Boiss. & Balansa, 21, 28.06.1994, Savran
676, E

A. hirsutum M.Bieb. subsp. hirsutum 27, 20.06.1996,
Savran 1874

A. linifolium Stephan ex Willd. var. linifolium 36,
08.04.1995, Savran 872

A. linifolium Stephan ex Willd. var. teheranicum Bornm.,
24, 29.03.1995, Savran 847

A. lycaonicum (O.E.Schulz) T.R.Dudley, 36, 08.04.1995,
Savran, 873, E, Ir.-Tur.

A. masmenaeum Boiss, 27, 27.05.1994, Savran 431, E

A. mouradicum Boiss. & Balansa, 16, 17.05.1995, Savran
909

A. sibiricum Willd., 37, 25.05.1995, Savran 1118

A. simplex Rudolph, 16,17.05.1995, Savran 908

A. strigosum Banks & Sol. subsp. strigosum 6, 02.06.1994,
Savran 514

A. xanthocarpum Boiss., 37, 25.05.1995, Savran 1117
Anchonium elichrysifolium (DC.) Boiss. subsp.
elichrysifolium var. canescens (Hausskn. ex Bornm.)
Jacquemoud, 29, 10.06.1996, Savran 1828

A. elichrysifolium (DC.) Boiss. subsp. elichrysifolium var.
elichrysifolium 28, 20.06.1996, Savran 1875, E, Ir.-Tur.
Arabis alpina L. subsp. brevifolia (DC.) Cullen, 29,
10.07.1996, Savran 826, E.Med.

A. aubrietioides Boiss., 29, 08.07.1995, Savran1825, E
Aubrieta pinardii Boiss., 31, 08.04.1995, Savran 876, E, Ir.-
Tur.

Barbarea vulgaris R.Br. var. subsp. vulgaris 29,
10.06.1996, Savran 1827

Boreava orientalis Jaub. & Spach, 31, 08.04.1995, Savran
870, Ir.-Tur.

Brassica elongata Ehrh., 36, 08.04.1995, Savran 868 Ir.-
Tur.
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Camelina laxa C.A.Mey., 6, 02.06.1994, Savran 517
Capsella bursa-pastoris (L.) Medik., 32, 20.05.1995, Savran
1074

C. uliginosa M.Bieb., 20, 25.05.1995, Savran1091

Clypeola jonthlaspi L., 33, 14.07.1995, Savran 1700
Conringia clavata Boiss., 27, 20.06.1996, Savran 1871

C. orientalis (L.) Dumort., 26, 10.07.1996, Savran 2000

C. planisliqua Fisch. & C.A.Mey., 26, 10.07.1996,

Savran 2001, Ir.-Tur.

Crambe orientalis L. subsp. orientalis var. orientalis

31, 01.07.1996, Savran1892, Ir.-Tur.

Descurainia sophia (L.) Webb ex Prantl subsp. sophia 39,
20.06.1996, Savran 1838

Draba verna L., 23, 13.05.1994, Savran 454

Erysimum crassipes Fisch. & C.A.Mey., 19, 09.06.1996,
Savran 1777

E. diffusum Ehrh., 19, 09.06.1996, Savran 1776, Euro.-Sib.
E. kotschyanum J.Gay, 2, 08.06.1995, Savran 1864

37, 25.05.1995, Savran 1120, E

E. pycnophyllum J.Gay, 16, 17.05.1995, Savran 912, Ir.-Tur.
E. repandum L., 16,17.05.1995, Savran 911

E. scabrum DC., 33, 08.04.1995, Savran 877

E. sintenisianum Bornm., 16, 10.07.1995, Savran 913, E,Ir.-
Tur.

E. smyrnaeum Boiss. & Balansa, 37, 25.05.1995, Savran
1120

Fibigia clypeata (L.) Medik subsp. clypeata var. eriocarpa
(DC.) Post, 33, 08.04.1995, Savran 871

Hesperis bicuspidata (Willd.) Poir., 15, 04.03.1995, Savran
730

H. kotschyi Boiss., 16,17.05.1995, Savran 910, E, Ir.-Tur.

H. pendula DC. subsp. campicarpa (Boiss.) Dvorak, 15,
05.07.1994, Savran 731

Iberis carnosa Willd., 31, 08.04.1995, Savran 869, E.Med.

I. sempervirens L., 32, 19.05.1995, Savran 1022, Med.

Isatis glauca Aucher ex Boiss. subsp. glauca 32, 19.05.1995,
Savran 1021

Lepidium chalepense L., 27, 20.06.1996, Savran 1872

L. latifolium L., 18, 02.06.1994, Savran 514

L. perfoliatum L., 29, 10.06.1996, Savran 1821

Strigosella africana (L.) Botsch., 32, 19.05.1995, Savran
1023

Matthiola longipetala (Vent.) DC. subsp. bicornis (Sibth &
Smith) P.W.Ball, 31, 08.04.1995, Savran 878

M. longipetala (Vent.) DC subsp. longipetala 31,
08.04.1995, Savran 875, Ir.-Tur.

Microthlaspi perfoliatum (L.) F.K.Mey., 26, 29.03.1995,
Savran 846

Neslia paniculata (L.) Desv. subsp. thracica (Velen.)
Bornm., 29, 10.06.1996, Savran 1823

Raphanus raphanistrum L. subsp. raphanistrum 31,
01.07.1996, Savran1891

Sinapis arvensis L., 31, 01.07.1996, Savran 1890
Sisymbrium altissimum L., 39, 20.06.1996, Savran

1837

Turrutis glabra L., 3, 15.07.1996, Savran 2020

T. laxa (Sibth. & Sm.) Hayek, 3, 15.07.1996, Savran 2021
CAMPANULACEAE

Asyneuma limonifolium (L.) Janehen subsp.

limonifolium 3, 04.06.1995, Savran 1180, Med.

A. limonifolium (L.) Janehen subsp. pestalozzae (Boiss.)
Damboldt, 34, 14.07.1995, Savran 1680, E

A. michauxioides (Boiss.) Damboldt, 31, 04.05.1995, Savran
883, E, E.Med.

Campanula ajugifolia Schult., 24, 19.05.1995, Savran 979,
E, Ir.-Tur.

C. balansae Boiss. & Hausskn., 25, 05.03.1995,

Ahmet SAVRAN et al., The flora of Pozanti (Nigde/Turkey)



134 Biological Diversity and Conservation — 9/ 3 (2016)

Savran 844

C. involucrata Aucher ex A.DC., 3, 04.06.1995, Savran
1179, Ir.-Tur.

C. pterocaula Hausskn., 16, 14.05.1994, Savran 475,

E, Euro.-Sib.

C. stricta L. var. stricta 28, 27.04.1994, Savran 431, Ir.-Tur.
C. strigosa Banks & Sol., 32, 19.05.1995, Savran 997,
E.Med.

Michauxia tchihatchewii Fisch. & C.A.Mey., 31,
11.06.1994, Savran 657, E, E.Med.

CANNABACEAE

Celtis tournefortii Lam., 15, 08.07.1995, Savran 1543
CAPPARACEAE

Capparis spinosa L., 36, 19.05.1995, Savran 943
CAPRIFOLIACEAE

Knautia integrifolia (L.) Bert. var. integrifolia 21,
28.06.1994, Savran 684, E.Med.

Scabiosa calocephala Boiss., 36, 14.07.1995, Savran 1679,
Ir.-Tur.

S. rotata M.Bieb., 11, 02.06.1994, Savran 510, Ir.-Tur.
Valeriana alliariifolia Adams, 23, 13.05.1994, Savran 442
V. tuberosa L., 38, 17.05.1995, Savran 932

Valerianella coronata (L.) DC., 15, 08.07.1995, Savran
1533

V. discoidea (L.) Loisel., 32, 19.05.1995, Savran 996, Med.
V. glomerata Boiss. & Balansa, 16, 14.05.1994, Savran 474,
E, Ir.-Tur.

V. kotschyi Boiss., 33, 14.07.1995, Savran 1676, Ir.-Tur.

V. vesicaria (L.) Moench, 33, 19.05.1995, Savran 945
CARYOPHYLLACEAE

Agrostemma githago L., 21, 28.06.1994, Savran 690,

Med.

Arenaria rotundifolia M.Bieb. subsp. rotundifolia 6,
02.06.1994, Savran 503, E

Cerastium dichotomum L. subsp. dichotomum 30,
20.05.1995, Savran 1053

C. dubium (Bastard) Guépin, 32, 20.05.1995, Savran 1071
C. fragillimum Boiss., 15, 05.07.1994, Savran 727

C. gnaphalodes Fenzl., 23, 13.05.1994, Savran 499, E

C. saccardoanum Diratz., 6, 02.06.1994, Savran 504, E, Ir.-
Tur.

Dianthus anatolicus Boiss., 10, 22.06.2002, Savran 4637, E
D. calocephalus Boiss., 5, 15.06.1995, Savran 1325

D. cinnamomeus Sm., 31, 19.05.1995, Savran 965

D. crinitus Sm. var. crinitus 35, 14.07.1995, Savran 1684

D. crinitus Sm., var. crossopetalus Boiss., 12, 09.06.1994,
Savran 599

D. elegans d'Urv. var. elegans 21, 28.06.1994, Savran

1472, E, E.Med.

D. recognitus Schischk., 9, 09.06.1994, Savran 598, E

D. tabrisianus Bien. ex Boiss., 7, 04.06.1995, Savran 1149,
Ir.-Tur.

Gypsophila curvifolia Fenzl., 35, 14.07.1995, Savran

1685, E, Ir.-Tur.

G. pilosa Hudson, 11, 09.06.1994, Savran 600, Ir.-Tur.

G. venusta Fenzl, 9, 09.06.1994, Savran 584, Ir.-Tur.

G. viscosa Murr., 19, 09.06.1996, Savran 1773, Ir.-Tur.
Herniaria incana Lam., 3, 04.06.1995, Savran 1175
Holosteum umbellatum L. var. glutinosum (M.Bieb.)

Gay, 15, 05.07.1994, Savran 728

H. umbellatum L. var. umbellatum 20, 25.05.1995, Savran
1089

Minuartia anatolica (Boiss.) Woronow var.

polymorpha McNeill, 8, 1100 m. 25.05.1995, Savran

1088

M. circassica (Albow) Woronow, 32, 20.05.1995, Savran
1070, Euro.-Sib.

M. hamata (Hausskn.) Mattf., 16, 17.05.1995, Savran 900
M. juniperina (L.) Maire & Petitm., 32, 20.05.1995, Savran
1069

M. multinervis (Boiss.) Bornm., 29, 10.06.1996, Savran
1807

M. rimarum (Boiss. & Balansa) Mattf. var. rimarum 35,
14.07.1995, Savran 1683, E, Ir.-Tur.

Paronychia argentea Lam. var. argentea 28, 27.05.1995,
Savran 997, Med.

P. carica Chaudhri var. carica 3, 04.06.1995, Savran 1176, E
Petrorhagia alpina (Hablitz.) P.W.Ball & Heyvood subsp.
olympica (Boiss.) P.W. Ball & Heywood, 30, 20.05.1995,
Savran 1054

Saponaria glutinosa M.Bieb., 28, 27.04.1994, Savran 436

S. mesogitana Boiss., 14, 02.06.1994, Savran 505, E.Med.

S. prostata Willd., subsp. prostata 16, 17.05.1995, Savran
902, E, Ir.-Tur.

S. pumilio Boiss., 37, 25.05.1995, Savran 1114

S. viscosa C.A.Mey., 17, 10.06.1995, Savran 1274, Ir.-Tur.
Silene argentea Ledeb., 16, 04.06.1995, Savran 1275, Ir.-
Tur.

S. armena Boiss. var. armena 19, 09.06.1996, Savran 1774,
E

S. chlorifolia Sm., 33, 14.07.1995, Savran 1686, Ir.-Tur.

S. conoidea L., 19, 09.06.1996, Savran 1775

S. dichotoma Ehrh. subsp. dichotoma 34, 14.07.1995,
Savran 1678

S. longipetala Vent., 7, 04.06.1995, Savran 1150, Ir.-Tur.

S. lydia Boiss., 33, 08.04.1995, Savran 867, E.Med.

S. macrodonta Boiss., 31, 11.06.1994, Savran 670

S. marschallii C.A.Mey., 25, 04.06.1995, Savran

1161, Ir.-Tur.

S. muradica Schischk., 5, 15.06.1995, Savran 1327, E, Ir.-
Tur.

S. otites (L.) Wibel, 3, 04.06.1995, Savran 1188

S. subconica Friv., 16, 14.05.1995, Savran 903

Telephium imperati L. subsp. orientale (Boiss.)

Nyman, 5, 15.06.1995, Savran 1324

Vaccaria hispanica (Mill.) Rauschert, 32, 19.05.1995,
Savran 1016

Velazia rigida L., 5, 15.06.1995, Savran 1326

CISTACEAE

Fumana aciphylla Boiss., 35, 14.07.1995, Savran 1671, Ir.-
Tur.

F. thymifolia (L.) Spach., 31, 08.04.1995, Savran 860,

Med.

Helianthemum ledifolium (L.) Mill., 33, 08.04.1995, Savran
859

H. oelandicum (L.) DC. subsp. incanum (Willk.)

G.Lopez, 16, 14.05.1994, Savran 470

H. tomentosum Gray, 17, 14.05.1994, Savran 469
COLCHICACEAE

Colchicum triphyllum Kunze, 24, 29.03.1995, Savran

843, Med.

C. trigynum (Steven ex Adam) Stearn, 2, 08.06.1995,
Savran 1200, Ir.-Tur.

CONVOLVULACEAE

Convolvulus arvensis L., 16, 14.05.1994, Savran 477

C. betonicifolius Mill. subsp. betonicifolius 33, 14.07.1995,
Savran 1682

C. compactus Boiss., 3, 04.06.1995, Savran 1181, Ir.-Tur.

C. lineatus L., 31, 10.06.1994, Savran 638, Ir.-Tur.

Cuscuta balansae Boiss. & Reuter ex Yunck., 10,
28.08.1994, Savran 815

C. campestris Yunck., 15, 17.08.1994, Savran 778, GY.
CORNACEAE
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Cornus sanguinea L. subsp. cilicica (Wangerin)
D.F.Chamb., 34, 08.06.1995, Savran 1255, E.Med.
CRASSULACEAE

Rosularia sempervivum (M.Bieb.) A.Berger subsp.
libanotica (Labill.) Eggli, 9, 28.05.2002, Savran 4513,
E.Med.

Sedum acre L., 21, 28.06.1994, Savran 682

S. pallidum M.Bieb., 32, 19.05.1995, Savran 995

S. sediforme (Jacq.) Pau, 21, 28.06.1994, Savran 681, Med.
CYPERACEAE

Blysmus compressus (L.) Panz. ex Link 6, 02.06.1994,
Savran 495, E

Carex acuta L., 21, 28.06.1995, Savran 1465, Euro.-Sib.

C. distachya Desf. var. distachya 9, 28.05.2002, Savran
4609, Med.

C. distans L. subsp. distans 25, 04.06.1995, Savran 1156,
Euro.-Sib.

C. divisa Huds., 2, 29.06.1994, Savran 711, Euro.-Sib.

C. hirtaL., 21, 29.06.1994, Savran 710, Euro.-Sib.

C. panicea L., 12, 09.06.1994, Savran 577, Euro.-Sib.
Cyperus longus L. subsp. longus 2, 08.06.1995, Savran
1203, Med.

Scirpoides holoschoenus (L.) Sojak subsp. holoschoenus
33, 19.05.1995, Savran 955

ELAEAGNACEAE

Elaeagnus angustifolia L. var. angustifolia 15, 09.06.1994,
Savran 573

E. rhamnoides L., 10, 28.08.1994, Savran 816
EUPHORBIACEAE

Chrozophora tinctoria (L.) A.Juss., 5, 15.06.1995,

Savran 1864

Euphorbia anacampseros Boiss. anacampseros 16,
17.05.1995, Savran 894, E

E. apios L., 30, 20.05.1995, Savran 1044, E.Med.

E. falcata L. subsp. falcata var. galilaea (Boiss.)

Boiss., 32, 19.05.1995, Savran 1000

E. helioscopia L. subsp. helioscopia 15, 08.07.1995, Savran
1542, Ir.-Tur.

E. herniariifolia Willd. var. herniariifolia 20, 25.05.1995,
Savran 1084, E.Med.

E. kotschyana Fenzl, 33, 08.07.1995, Savran 858,

E.Med.

E. macroclada Boiss., 5, 15.06.1995, Savran 1303, Ir.-Tur.
E. paralias L., 33, 19.05.1995, Savran 946, Med.

E. rigida M.Bieb., 32, 19.05.1994, Savran 1001, Med.

E. seguieriana Neck. subsp. niciciana (Borbas ex Novak)
Rech.f., 6, 02.06.1994, Savran 488, Euro. Sib.

E. stricta L., 10, 28.08.1994., Savran 1817, Euro.-Sib.

E. szovitsii Fisch. & C.A.Mey. var. szovitsii 31, 19.05.1995,
Savran 954, Ir.-Tur.

FABACEAE

Anthyllis vulneraria L. subsp. pulchella (Vis.) Bornm., 10,
28.08.1994, Savran 1852, E.Med.

Astragalus acmonotrichus Fenzl, 23, 13.05.1994, Savran
452, E,E.Med.

A. andrachnaefolius Fenzl, 31, 19.05.1995, Savran 968

A. angustifolius Lam. subsp. angustifolius 32, 20.05.1995,
Savran 1072

A. chrysochlorus Boiss. & Kotschy, 31, 11.06.1994, Savran
652, E

A. condensatus Ledeb., 34, 08.06.1995, Savran 1244, E, Ir.-
Tur.

A. densifolius Lam. subsp. densifolius 15, 04.06.1994,
Savran 772, Ir.-Tur.

A. depressus L. var. depressus 32, 20.05.1995, Savran 1505
A. heldreichii Boiss., 29, 10.06.1996, Savran 1820, E

A. lagopoides Lam., 21, 28.06.1995, Savran 1473, Ir.-Tur.
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A. lycius Boiss., 20, 21.06.1995, Savran 1396, E

A. ptilodes var. ptilodes Boiss., 16, 17.05.1995, Savran 904,
E, Ir.-Tur.

A. macrocephalus Willd. subsp. finitimus (Bunge)
D.F.Chamb., 9, 09.06.1994, Savran 585, Ir.-Tur.

A. melanocephalus Boiss., 3, 04.06.1995, Savran 1170, E.
A. melanophrurius Boiss., 12, 25.06.1996, Savran 1881, E,
Ir.-Tur.

A. mesogitanus Boiss., 38, 20.06.1996, Savran 1835, E, Ir.-
Tur.

A. microcephalus (Willd.) subsp. microcephalus 6,
02.06.1994, Savran 511, Ir.-Tur.

A. nitens Boiss. & Heldr., 3, 04.06.1995, Savran 1190, E, Ir.-
Tur.

A. pinetorum Boiss. subsp. pinetorum 2, 08.06.1995,
Savran 1219, Ir.-Tur.

A. podperae Sirj., 23, 08.06.1995, Savran 1220, E, Ir.-Tur.
A. ponticus Pall., 37, 20.06.1994, Savran 1836

A. pycnocephalus Fisch., 4, 20.06.1996, Savran 1863, Ir.-
Tur.

A. suberosus Banks & Sol. subsp. ancyleus (Boiss.)
Matthews, 24, 19.05.1995, Savran 990, E

A. stridii Kit-Tan, 35, 14.07.1995, Savran 1698, E, E.Med.
A. tauricolus Boiss., 32, 19.05.1995, Savran 988, E,

Ir.-Tur.

Cicer anatolicum Alef., 39, 10.06.1996, Savran 1808, Ir.-
Tur.

C. pinnatifidum Jaub. & Spach, 29, 10.06.1996,

Savran 1808

Colutea cilicica Boiss. & Balansa, 29, 10.06.1996, Savran
1819

Coronilla coronata L., 28, 20.06.1996, Savran 1870
Dorycnium pentaphyllum Scop. subsp. anatolicum (Boiss.)
Gams, 6, 02.06.1994, Savran 509

Galega officinalis L., 35, 14.07.1995, Savran 1699,
Euro.-Sib.

Genista albida Willd., 23, 13.05.1994, Savran 451

G. involucrata Spach, 3, 25.05.1995, Savran 1189, E, Ir.-
Tur.

G. sessilifolia DC., 39, 20.06.1996, Savran 1834, Ir.-Tur.
Hedysarum nitidum Willd., 11, 25.06.1996, Savran 1883, E,
Ir.-Tur.

H. pestalozzea Boiss., 33, 14.07.1005, Savran 1698, E, Ir.-
Tur.

H. varium Willd., 14, 02.06.1994, Savran 513, Ir.-Tur.
Lathyrus brachypterus Celak., 13, 02.06.1994, Savran 508,
E, Ir.-Tur.

L. cicera L., 28, 27.04.1994, Savran 438

L. cilicicus Hayek & Siehe, 32, 19.05.1995, Savran 1017, E,
E.Med.

L. pratensis.L., 23, 13.05.1994, Savran 450, Euro.-Sib.

L. sativus L., 29, 10.06.1996, Savran 1809

L. tuberosus L., 29, 10.06.1996, Savran 1808, Euro.-Sib.
Lotus aegaeus (Griseb.) Boiss., 7, 04.06.1995, Savran 1150,
Ir.-Tur.

L. corniculatus L. var. corniculatus 29, 10.06.1996, Savran
1818, GY.

Medicago fischeriana (Ser.) Trautv., 38, 20.06.1996,

Savran 1831, Ir.-Tur.

M. minima (L.) Bartal. var. minima 29, 10.06.1996,

Savran 1817, GY.

M. monantha (C.A.Mey.) Trautv., 5, 20.06.1996, Savran
1860, Ir.-Tur.

M. rhytidiocarpa (Boiss. & Balansa) E.Small, 11, 21.06.2007,
Savran 5824, E, Ir.-Tur.

M. sativa L. subsp. sativa 5, 20.06.1995, Savran 1861

M. x varia Martyn, 29, 10.06.1996, Savran 1816
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Melilotus albus Desr., 6, 02.06.1994, Savran 507

M. officinalis (L.) Desr., 32, 19.05.1995, Savran 1019
Onobrychis argyrea Boiss. subsp. argyrea 12, 25.06.1996,
Savran 1882, E, Ir.-Tur.

O. cornuta (L.) Desv., 37, 25.05.1995, Savran 1116, Ir.-Tur.
O. oxyodonta Boiss. var. oxyodonta 26, 10.07.1996,

Savran 2004

O. tournefortii (Willd.) Desv., 31, 19.05.1995, Savran 970,
E

O. viciifolia Scop., 31, 19.05.1995, Savran 969

Pisum sativum L. subsp. elatius (M.Bieb.) Aschers. &
Graebn. var. pumilio Meikle, 28, 27.04.1994, Savran

439

Securigera grandiflora Boiss., 37, 20.06.1996, Savran 1833,
E, E.Med.

S. parviflora (Desv.) Lassen, 32, 20.05.1995, Savran 1020,
E.Med.

S. varia (L.) Lassen, 4, 20.06.1996, Savran 1862

Trifolium argutum Sol., 29, 10.06.1996, Savran 1810

T. arvense L. var. arvense 35, 14.07.1995, Savran

1695

T. bocconei Savi., 35, 14.07.1995, Savran 1693, Med.

T. campestre Schreb. subsp. campestre var. campestre 5,
15.06.1995, Savran 1328

T. caucasicum Tausch., 29, 10.06.1996, Savran 1812, Ir.-
Tur.

T. caudatum Baoiss., 5, 15.06.1995, Savran 1329, E

T. elongatum Willd., 29, 10.06.1996, Savran 1813, E

T. phleoides Pourr. & Willd., 35, 14.07.1995, Savran 1694,
Med.

T. pratense L. var. pratense 29, 10.06.1996, Savran 1811,
GY.

T. erubescens Fenzl, 35, 14.07.1995, Savran 1642, E.Med.
Trigonella coerulescens (M.Bieb.) Halacsy, 33, 19.05.1995,
Savran 967, Ir.-Tur.

. lunata Boiss., 25, 04.06.1995, Savran 1163, Ir.-Tur.

. monspeliaca L., 29, 10.06.1996, Savran 1815, Med.

. spicata Sibth. & Sm., 33, 19.05.1995, Savran 966, E.Med.
. spruneriana Boiss., 35, 14.07.1995, Savran 1696, Ir.-Tur.
. strangulata Boiss., 29, 10.06.1996, Savran 1814

. velutina Boiss., 35, 14.07.1995, Savran 1697, Ir.-Tur.
Vicia aintabensis Boiss. & Hausskn. ex Boiss, 37,
25.05.1995, Savran 1115, Ir.-Tur.

V. balansae Boiss., 33, 14.07.1995, Savran 1689, Euro.-Sib.
V. caesarea Boiss. & Balansa, 28, 27.04.1994, Savran 437,
E, Ir.-Tur.

V. canescens Labill. subsp. argaea P.H.Davis 2, 08.06.1995,
Savran 1218, E, Ir.-Tur.

V. cracca L. subsp. stenophylla Vel., 6, 02.06.1994, Savran
506, Med.

V. faba L., 33, 14.07.1995, Savran 1690

V. narbonensis L. var. narbonensis 6, 02.06.1994, Savran
507

V. sativa L. subsp. sativa 35, 14.07.1995, Savran 1691

V. villosa Roth subsp. villosa 33, 08.06.1995, Savran 1688
FAGACEAE

Quercus cerris L., 29, 08.07.1995, Savran 1547, Med.

Q. coccifera L., 28, 27.04.1994, Savran 427, Med.

Q. infectoria Oliv. subsp. veneris (A.Kern.) Meikle, 15,
08.07.1995, Savran 1545

Q. pubescens Willd. subsp. pubescens 15, 08.07.1995,
Savran 1546

Q. trojana Webb. subsp. trojana 33, 08.07.1995,

Savran 1548, E.Med.

GENTIANACEAE

Centaurium erythraea Rafn. subsp. turcicum (Velen.)
Melderis, 31, 11.06.1994, Savran 643

44444

GERANIACEAE

Erodium absinthoides Willd. subsp. absinthoides 6,
02.06.1994, Savran 518, E, Ir.-Tur.

E. cicutarium (L.) L'Her. subsp. cicutarium 16, 14.05.1994,
Savran 473

E. hoefftianum C.A.Mey., 16, 15.04.1994, Savran 472
Geranium tuberosum L., 33, 08.04.1995, Savran 861
HYPERICACEAE

Hypericum bourgaei (Boiss.) N.Robson, 26, Savran 977, E,
Ir.-Tur.

H. confertum Choisy subsp. stenobotrys (Boiss.)

Holmboe, 3, 04.06.1995, Savran 1178

H. lydium Boiss., 29, 08.07.1995, Savran 1518, Ir.-Tur.

H. montbretii Spach, 21, 28.06.1994, Savran 688

H. orientale L., 26, 08.04.1995, Savran 860

H. perfoliatum L., 1, 09.06.1994, Savran 568, Med.

H. perforatum L. subsp. veronense (Schrank)

H.Linb., 29, 08.07.1995, Savran 1519

H. scabrum L., 3, 05.06.1995, Savran 1177, Ir.-Tur.
IRIDACEAE

Crocus graveolens Boiss. & Reut., 22, 17.04.1995, Savran
893, E.Med.

Gladiolus anatolicus (Boiss.) Stapf, 20, 25.05.1995, Savran
1108, E, E.Med.

G. hallophilus Boiss. & Heldr., 36, 19.05.1995, Savran 953,
E, Ir.-Tur.

Iris persica L., 20, 25.05.1995, Savran 1085, Ir.-Tur.

I. spuria L. subsp. musulmanica (Fomin) Takht., 19,
09.06.1996, Savran 1782, Ir.-Tur.

I. stenophylla Hausskn. ex Baker subsp. stenophylla 15,
05.07.1994, Savran 722, E, E.Med.

JUNCACEAE

Juncus articulatus L. subsp. articulatus 31, 11.06.1994,
Savran 646, Euro.-Sib.

J. conglomeratus L., 2, 08.06.1995, Savran 1202, Euro.-Sib.
J. inflexus L. subsp. inflexus 12, 11.06.1994, Savran 645,
GY.

J. sphaerocarpus Nees ex Frunk, 12, 09.06.1994, Savran
576

Luzula forsteri (Sm.) DC., 19, 09.06.1996, Savran

1783, Euro.-Sib.

LAMIACEAE

Ajuga chamaepitys (L.) Schreb. subsp. chia (Schreb.)
Arcang., 38, 17.05.1995, Savran 937, E.Med.

Ballota larendana Boiss. & Heldr., 19, 07.06.1996, Savran
1767, E, Ir.-Tur.

Clinopodium graveolens (M.Bieb.) Kuntze, 35, 10.06.1995,
Savran 1262

C. vulgare L. subsp. vulgare 21, 28.06.1995, Savran 1466,
Euro.-Sib.

Lallemantia iberica (M.Bieb.) Fisch. & C.A.Mey., 13,
02.06.1994, Savran 501, Ir.-Tur.

L. peltata (L.) Fisch. & C.A.Mey., 16, 17.05.1995, Savran
896, Ir.-Tur.

Lamium album L. subsp. album 37, 25.05.1995, Savran
1111, Euro.-Sib.

L. garganicum L. subsp. striatum (Sm.) Hayek var.
striatum 37, 25.05.1995, Savran 1110, E.Med.

L. orientalis (Fisch. &C.A.Mey.) E.H.L.Krause, 26, Savran
986, E, Ir.-Tur.

Marrubium astracanicum Jacg. subsp. astracanicum 27,
27.04.1994, Savran 432

M. globosum Montbret & Aucher subsp. micranthum
(Boiss. & Heldr.) P.H.Davis, 32, 20.5.1995, Savran 1067, E,
E.Med.

M. parviflorum Fisch. & C.A.Mey. subsp. oligodon (Boiss.)
Seybold, 19, 08.06.1996, Savran 1768, E
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M. parviflorum Fisch. & C.A.Mey. subsp.

parviflorum 33, 19.05.1995, Savran 960, Ir.-Tur.

Mentha longifolia (L.) L. subsp. typhoides (Brig.) Harley,
31, 11.06.1994, Savran 663

M. pulegium L., 31, 11.06.1994, Savran 662

Micromeria myrtifolia Boiss. & Hohen., 15,

08.07.1995, Savran 1552, E.Med.

Nepeta congesta Fisch. & C.A.Mey., 3, 04.06.1995, Savran
1185, E

N. italica L., 5, 15.06.1994, Savran 1315

N. nuda L. subsp. albiflora (Boiss.) Gams, 34, 14.07.1995,
Savran 1678

N. nuda L. subsp. nuda 25, 04.06.1995, Savran 1158,

Euro.- Sib.

Phlomis armeniaca Willd., 7, 04.06.1995, Savran 1143, E,
Ir.-Tur.

P. nissolii L., 35, 14.07.1995, Savran 1676, E, Ir.-Tur.

P. pungens Willd. var. hirta Velen., 26, 19.05.1995, Savran
985, Euro.-Sib.

Prunella vulgaris L., 12, 09.06.1994, Savran 583, Euro.-Sib.
Salvia absconditiflora (Montbret & Aucher ex Benth.)
Greuter & Burdet, 28, 27.04.1994, Savran 431, E, Ir.-Tur.

S. aethiopis L., 15, 08.07.1995, Savran 1553

S. aucheri Benth. var. aucheri 32, 19.05.1995, Savran 1007,
E

S. caespitosa Montbret & Aucher ex Benth., 28, 27.06.1994,
Savran 425, E, Ir.-Tur.

S. candidissima Vahl. subsp. candidissima 36, 14.07.1995,
Savran 1674, Ir.-Tur.

S. candidissima Vahl. subsp. occidentalis Hedge, 9,
09.06.1994, Savran 580, Ir.-Tur.

S. ceratophylla L., 25, 04.06.1995, Savran 1157, Ir.-Tur.

S. eriophora Boiss. & Kotschy, 12, 09.06.1994,

Savran 578, E, Ir.-Tur.

S. frigida Boiss., 2, 08.06.1995, Savran 1204, Ir.-Tur.

S. hypargeia Fisch. & C.A.Mey., 5, 15.06.1995, Savran
1313, E, Ir.-Tur.

S. multicaulis Vahl, 15, 08.07.1995, Savran 1553, Ir.-Tur.

S. potentillifolia Boiss. & Heldr. ex Benth., 31, 11.06.1994,
Savran 664, E, E.Med.

S.sclarea L., 23, 13.05.1994, Savran 453

S. tomentosa Mill., 32, 21.05.1995, Savran 1051, Med.

S. verticillata L. subsp. amasiaca (Freyn & Bornm.)
Bornm., 6, 02.06.1994, Savran 498

S. virgata Jacq., 7, 04.06.1994, Savran 1142, Ir.-Tur.

S. viridis L., 32, 19.05.1995, Savran 1006, Med.

Satureja cilicica P.H.Davis, 6, 02.06.1994, Savran 494, E,
E.Med.

S. hortensis L., 33, 19.05.1995, Savran 956

Scutellaria orientalis L. subsp. pectinata (Montbret &
Aucher ex Benth.) J.R.Edm., 3, 04.06.1995, Savran 1183, E,
Ir.-Tur.

S. orientalis L. subsp. pinnatifida J.R.Edm., 2, 08.06.1995,
Savran 1205

S. salviifolia Benth., 21, 28.06.1995, Savran 1467, E
Sideritis lanata L., 17, 10.06.1995, Savran 1266, E.Med.

S. libanotica Labill. subsp. linearis (Benth.) Bornm., 32,
20.05.1995, Savran 1051, E

S. montana L. subsp. montana 9, 09.06.1994, Savran

581, Med.

S. serratifolia Hub.-Mor., 16, 10.06.1995, Savran 1267, E,
E.Med.

S. stricta Boiss. & Heldr., 35, 13.07.1995, Savran

1677, E, E.Med.

Stachys annua (L.) L. subsp. annua var. annua 3,
04.06.1995, Savran 1184
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S. cretica L. subsp. anatolica Rech.f., 19, 08.06.1996 Savran
1768, E, Ir.-Tur.

S. lavandulifolia Vahl, 2, 08.06.1995, Savran 1206, Ir.-Tur.
S. pinetorum Boiss. & Balansa, 32, 20.05.1995, Savran
1068, E.Med.

S. rupestris Montbret & Aucher ex Benth., 32, 19.05.1995,
Savran 1008, E, E.Med.

S. setifera C.A.May. subsp. setifera 33, 08.04.1995, Savran
865, Ir.-Tur.

S. woronowii (Schischk. ex Grossh.)) R.R.Mill, 32,
20.05.1995, Savran 1052, Ir.-Tur.

Teucrium chamaedrys L. subsp. chamaedrys 15,
08.07.1995, Savran 1554, Euro.-Sib.

T. polium L. subsp. polium 33, 19.05.1995, Savran 958,
Med.

Thymus brachychilus Jalas,34, 10.06.1995, Savran 1263, E,
Ir.-Tur.

T. cilicicus Boiss. & Balansa, 34, 14.07.1995, Savran 1672,
E, E.Med.

T. leucostomus Hausskn. & Velen., 31, 19.05.1995, Savran
957, E, Ir.-Tur.

T. sipyleus Boiss., 7, 04.06.1995, Savran 1140, E

Ziziphora capitata L., 32, 19.05.1995, Savran 1005, Ir.-Tur.
Z. taurica M.Bieb. subsp. taurica 33, 14.07.1995, Savran
1673, Ir.-Tur.

Z. tenuior L., 7, 04.06.1995, Savran 1141, Ir.-Tur.
LILIACEAE

Fritillaria pinardii Boiss., 5, 15.06.1995, Savran 1310, Ir.-
Tur.

Gagea villosa (M.Bieb.) Sweet var. hermonis Dafni. &
Heyn. 21, 28.06.1995, Savran 1462, Ir.-Tur.

Tulipa armena Boiss. var. armena 39, 14.05.1995, Savran
936, E

T. humilis Herb., 37, 25.05.1995, Savran 1109

T. orphanidea Boiss. & Heldr., 32, 20.05.1995, Savran
1066, E.Med.

LINACEAE

Linum austriacum L. subsp. austriacum 29, 08.07.1995,
Savran 1529

L. hirsutum L. subsp. pseudoanatolicum P.H.Davis, 29,
08.07.1995, Savran 1527, E, Ir.-Tur.

L. mucronatum Bertol. subsp. armenum (Bordz.)
P.H.Davis, 35, 09.06.1996, Savran 1674, Ir.-Tur.

L. nodiflorum L., 14, 02.06.1994, Savran 484, Med.

L. tenuifolium L., 29, 08.07.1995,Savran 1528
MALVACEAE

Alcea apterocarpa (Fenzl) Boiss., 10, 04.03.1995, Savran
812, E, Ir.-Tur.

A. biennis Winterl, 35, 09.06.1996, Savran1675

Malva neglecta Wallr., 2, 08.06.1995, Savran 1195
NITRARIACEAE

Peganum harmala L., 26, 19.05.1995, Savran 978
OLEACEAE

Fraxinus angustifolia Vahl subsp. angustifolia 5,
15.06.1995, Savran 1307

F. ornus L. subsp. cilicica (Lingelsh.) Yalt., 26, 27.04.1994,
Savran 423, E, E.Med.

Jasminum fruticans L., 33, 08.04.1995, Savran 863, Med.
ONAGRACEAE

Epilobium lanceolatum Sebast. & Mauri, 33, 08.06.1995,
Savran 1254

E. montanum L., 10, 04.03.1995, Savran 813, Euro.-Sib.
ORCHIDACEAE

Cephalanthera kurdica Bornm. ex Kraenzl.,, 20,
19.05.1995, Savran 1004, Ir.-Tur.

C. rubra (L.) Rich., 30, 20.05.1995, Savran 1049
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Dactylorhiza iberica (M.Bieb. ex Willd.) Soo, 21,
28.06.1994, Savran 1463, E.Med.

D. romana (Seb.) Soo. subsp. romana 21, 28.06.1994,
Savran 1464, Med.

Himantoglossum affine (Boiss.) Schitr., 30, 20.05.1995,
Savran 1050, E.Med.

Limodorum abortivum (L.) Sw. var. abortivum 27,
04.05.1995, Savran 813

Orchis anatolica Boiss., 27, 04.05.1995, Savran 814, E.Med.
O. mascula (L.) L. subsp. pinetorum (Boiss. & Kotschy)
G.Camus, 32, 20.05.1995, Savran 1047, E.Med.

O. palustris Jacg., 32, 04.05.1995, Savran 816
OROBANCHACEAE

Bornmuellerantha aucheri (Boiss.) Rothm., 16, 10.06.1995,
Savran 1279, Ir.-Tur.

Bungea trifida (Vahl.) C.A.Mey., 23, 13.05.1994, Savran
457, Ir.-Tur.

Orobanche alba Stephan ex Willd. subsp. alba 15,
08.07.1995, Savran 153

O. caryophyllacea Smith, 37, 25.05.1995, Savran

1106

O. cilicica G. Beck., 16, 14.05.1994, Savran 478

O. crenata Forssk., 32, 19.05.1995, Savran 999

O. elatior Sutton, 34, 08.06.1995, Savran 1258

O. pubescens d’Urv., 34, 08.06.1995, Savran 1259, Med.
Pedicularis cadmea Boiss., 37, 25.05.1995, Savran 1121, E,
E.Med.

P. comosa L. var. acmodonta (Boiss.) Boiss., 21,
28.06.1994, Savran 716

PAPAVERACEAE

Corydalis erdelii Zucc., 37, 25.05.1995, Savran 1102

C. solida (L.) Clairv. subsp. solida 29, 08.07.1995, Savran
1525

Fumaria officinalis L. subsp. cilicica (Hausskn.) Lidén, 32,
19.05.1995, Savran 993, Ir.-Tur.

F. parviflora Lam., 29, 08.07.1995, Savran 1526

F. vaillantii Loisel., 24, 19.05.1995, Savran 975

Glaucium grandiflorum Boiss. & A.Huet subsp.
grandiflorum var. grandiflorum 6, 02.06.1994, Savran 513,
Ir.-Tur.

G. leiocarpum Boiss., 22, 17.05.1995, Savran 928
Hypecoum pendulum L., 26, 19.05.1995, Savran 974

H. procumbens L., 31, 08.04.1995, Savran 856, Med.

H. pseudograndiflorum Petrovic, 31, 08.04.1995, Savran
857, Med.

Papaver argemone L. subsp. argemone 22,

17.05.1995, Savran 931

P. dubium L. subsp. dubium 22, 17.05.1995, Savran 930

P. macrostomum Boiss. & A.Huet 15, 04.03.1995,

Savran 774, Ir.-Tur.

Roemeria hybrida (L.) DC. subsp. hybrida 22, 17.05.1995,
Savran 929

PHYLLANTHACEAE

Andrachne telephioides L., 15, 08.07.1995, Savran 1532
PLANTAGINACEAE

Anarrhinum orientale Benth., 35, 14.07.1995, Savran 1703,
Ir.-Tur.

Globularia trichosantha Fisch. & C.A.Mey., 20,
25.05.1995, Savran 1084, Ir.-Tur.

Linaria corifolia Desf., 34, 14.07.1995, Savran 1705, E, Ir.-
Tur.

L. dalmatica (L.) Mill., 23, 13.05.1994, Savran 458

L. genistifolia (L.) Mill. subsp. genistifolia 23, 13.05.1994,
Savran 457, Euro.-Sib.

L. genistifolia (L.) Mill. subsp. confertiflora (Boiss.)
P.H.Davis, 21, 28.06.1995, Savran 1474, E, Ir.-Tur.

L. iconia Boiss. & Heldr., 21, 28.06.1995, Savran 1475, E,
Ir.-Tur.

Plantago atrata Hoppe, 6, 02.06.1995, Savran 519

P. lanceolata L., 31, 11.06.1994, Savran 658, GY.

P. maritima L., 15, 08.07.1995, Savran 1540

Veronica anagalis-aquatica L., 38, 10.06.1995, Savran
1276, GY.

V. beccabunga L., 17, 10.06.1995, Savran 1277

V. cinerea Boiss. & Balansa, 2, 08.06.1995, Savran 1221, E,
E.Med.

V. cuneifoila D.Don, subsp. cuneifolia 28, 20.06.1996,
Savran 1877, E

V. grisebachii Walters, 33, 04.05.1995, Savran 885,

E.Med.

V. hederifolial., 33, 14.07.1995, Savran 1706

V. macrostachya Vahl. subsp. macrostachya 33,
11.07.1996, Savran 2010, E.Med.

V. multifida L., 28, 20.06.1996, Savran 1876, E, Ir.-Tur.

V. pectinata L. var. pectinata 25, 04.06.1995, Savran 1146
V. thymoides P.H.Davis subsp. hasandaghensis M.A.Fisch.,
3, 11.07.1996, Savran 2021, E, Ir.-Tur.

V. thymoides P.H.Davis subsp. pseudocinerea M.A.Fisch.,
38, 10.06.1995, Savran 1278, E, Ir.-Tur.

V. triloba Opiz, 15, 17.08.1994, Savran 772

V. triphyllos L., 34, 04.05.1995, Savran 886
PLATANACEAE

Platanus orientalis L., 33, 08.07.1995, Savran 1544
PLUMBAGINACEAE

Acantholimon venustum Boiss. var. venustum 21,
28.06.1994, Savran 685, Ir.-Tur.

Limonium echioiedes (L.) Mill., 15, 17.08.1994, Savran
780, Med.

L. iconicum (Boiss. & Heldr) Kuntze, 24, 19.05.1995,
Savran 981, E, Ir.-Tur.

Plumbago europea L., 15, 17.08.1994, Savran 779, Euro.-
Sib.

POACEAE

Aegilops cylindrica Host., 31, 09.06.1994, Savran 665, Ir.-
Tur.

A. peregrina (Hack.) Maire & Weiller, 32,

19.05.1995, Savran 1009

A. triuncialis L. triuncialis 9, 09.06.1994, Savran 587

A. umbellulata Zhuk., 31, 09.06.1994, Savran 666, Ir.-Tur.
Agropyron cristatum (L.) Gaertn. subsp. pectinatum
(M.Bieb.) Tzvelev var. pectinatum 7, 04.06.1995, Savran
1144

Alopecurus arundinaceus Poir.,, 2, 08.06.1995, Savran
1208, Euro.-Sib.

A. myosuroides Huds. subsp. myosuroides 13,

09.06.1995, Savran 592, Euro.-Sib.

Amblyopyrum muticum (Boiss.) Eig. var. muticum 26,
19.05.1995, Savran 987

Apera intermedia Hack., 31, 11.06.1994, Savran 668, Ir.-
Tur.

A. spica-venti (L.) P.Beauv., 32, 08.07.1995, Savran 1561,
Euro-Sib.

Avena barbata Pott ex Link subsp. barbata 36, 08.07.1995,
Savran 1560, Med.

Briza maximalL., 19, 08.06.1996, Savran 1770

Bromus commutatus Schrad., 11, 09.06.1994, Savran 589
B. danthoniae Trin., 9, 09.06.1994, Savran 590

B. japonicus Thunb. subsp. japonicus 31, 09.06.1994,
Savran 667

B. sterilis L., 32, 20.05.1995, Savran 1010

B. squarrosus L., 33, 08.07.1995, Savran 1558

B. tectorum L., 33, 08.07.1995, Savran 559
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B. tomentellus Boiss. subsp. tomentellus 9, 09.06.1994,
Savran 591, Ir.-Tur.

Catapodium rigidum (L.) C.E.Hubb. subsp. rigidum var.
majus (C.Presl) M.Lainz, 5, 15.06.1995, Savran 1311
Catabrosa aquatica (L.) P.Beauv., 5, 15.06.1995,

Savran 1312

Echinaria capitata(L.) Desf., 8, 04.06.1995, Savran 1149
Elymus kosaninii (Nabelek) Merderis,12, 09.06.1994,
Savran 586, Ir.-Tur.

Eromopyrum bonaepartris (Spreng.) Nevski, subsp.
hirsutum (Bertol.) Melderis, 19, 09.06.1991, Savran 1785
Festuca callieri (Hack.) Markgr. subsp. callieri 9,
09.06.1994, Savran 593

F. sipylea (Hack.) Markgr.-Dann., 16, 12.06.1995, Savran
1270, E.Med.

Hordeum brevisubulatum (Trin.) Link subsp. violaceum
(Boiss. & Huet.) Tzvelev, 21, 8.06.1995, Savran 1469, Ir.-
Tur.

H. bulbosum L., 12, 09.06.1994, Savran 588

H. murinum L. subsp. glaucum (Steud.) Tzvelev, 33,
08.07.1995, Savran 1557

Koeleria eriostachya Pancic, 33, 14.07.1995, Savran 1679
Lagurus ovatus L., 19, 09.06.1996, Savran 1771, Med.
Lolium perenne L., 33, 10.06.1996, Savran 1800,

Euro.-Sib.

L. subulatum Vis., 8, 04.06.1995, Savran 1145, Ir.-Tur.
Melica persica Kunth subsp. canescens (Regel) P.H.Davis,
26, 19.05.1995, Savran 987, Ir.-Tur.

M. persica Kunth subsp. inaequiglumis (Boiss.) Bor, 33,
08.04.1995, Savran 962

M. persica Kunth. subsp. jacquemontii (Decne. ex
Jacquem.) P.H.Davis, 2, 08.06.1995, Savran 1209, Ir.-

Tur.

Oryzopsis coerulescens (Desf.) Hack, 31, 11.06.1994,
Savran 669, Med.

Phalaris arundinacea L., 11, 09.06.1994, Savran 591
Phleum montanum K.Koch., subsp. montanum 5,
15.06.1995, Savran 1316

Phragmites australis (Cav.) Trin. ex Steud., 10,

28.08.1994, Savran 819, Euro.-Sib.

Poa alpina L. subsp. fallax F.Herm., 37, 25.05.1995, Savran
1113

P. angustifolia L., 16, 04.06.1995, Savran 1272

P. annua L., 26, 19.05.1995, Savran 988, Med.

P. bulbosa L., 31, 19.05.1995, Savran 961

P. pratensis L., 16, 04.06.1995, Savran 1271

P. timoleontis Heldr. ex Boiss., 16, 04.06.1995, Savran 1273,
E.Med.

Puccinellia convoluta (Hornem.) P.Fourr., 19, 09.06.1996,
Savran 1784

Stipa bromoides (L.) Dérfl., 2, 08.06.1995, Savran 1208,
Med.

S. ehrenbergiana Trin. & Rupr., 5, 15.06.1995, Savran 1317,
Ir.-Tur.

S. lessingiana Trin. & Rupr., 30, 19.05.1995, Savran 963
Triticum dicoccoides (Schrank) Schiibl., 15, 08.07.1995,
Savran 1556, Ir.-Tur.

Zingera verticillata (Boiss. & Balansa) Chrtek, 33,
08.07.1995, Savran 1562, E, Ir.-Tur.

POLYGALACEAE

Polygala anatolica Boiss. & Heldr., 1, 09.06.1994, Savran
567

P. pruinosa Boiss. subsp. pruinosa 28,

27.04.1994, Savran 422

P. supina Schreb. subsp. supina 28, 27.04.1994, Savran 421
POLYGONACEAE
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Atraphaxis billardieri Jaub. & Spach var. billardieri 5,
15.06.1995, Savran 1306, Ir.-Tur.

Polygonum amphibium L., 21, 28.06.1994, Savran 677

P. bellardii All., 19, 09.06.1996, Savran 1777

P. bistorta L. subsp. bistorta 37, 25.05.1995, Savran 1103,
Euro.-Sib.

P. cognatum Meissn., 25, 04.06.1995, Savran 1154

Rumex acetosella L., 6, 02.06.1994, Savran 515, GY.

R. angustifolius Campd. subsp. angustifolius 7, 04.06.1995,
Savran 1134, Ir.-Tur.

R. crispus L., 19, 09.06.1996, Savran 1778

R. conglomeratus Murray, 10, 04.03.1995, Savran 811

R. patientia L., 2, 08.06.1995, Savran 1194
PRIMULACEAE

Anagallis arvensis L. var. caerulea (L.) Gouan, 20,
25.05.1995, Savran 1082, Ir.-Tur.

Cyclamen cilicium Boiss. & Heldr., 34, 14.07.1995,

Savran 1681, E, E.Med.

Primula auriculata Lam., 37, 25.05.1995, Savran 1105, Ir.
Tur.

RANUNCULACEAE

Adonis flammea Jacq., 36, 08.04.1995, Savran 889
Anemone blanda Schott & Kotschy, 36, 08.04.1995, Savran
888

Caltha palustris L., 20, 25.05.1995, Savran 1094, Ir.

Tur.

Ceratocephala falcata (L.) Pers., 26, 29.03.1995,

Savran 849

C. testiculata (Crantz) Roth, 39, 14.05.1994, Savran 1838
Consolida hellespontica (Boiss.) Chater, 11, 09.06.1994,
Savran 1886

C. orientalis (J.Gay.) Schrodinger, 25, 04.06.1995,

Savran 1165, Ir.-Tur.

Delphinium dasystachyon Boiss. & Balansa, 10,
20.06.1996, Savran 1855, E, Ir.-Tur.

D. nydeggeri Hub.-Mor., 18, 28.08.1994, Savran 1859, E,
Ir.-Tur.

Eranhtis hyemalis (L.) Salish., 32, 20.05.1995, Savran 1062
Nigella arvensis L. var. glauca Boiss., 20, 25.05.1995,
Savran 1093

Ranunculus argyreus Boiss., 27, 04.03.1995, Savran 1880
R. arvensis L., 29, 08.07.1995, Savran 1799, Ir.-Tur.

R. cornutus DC., 20, 25.05.1995, Savran 1096

R. cuneatus Boiss., 16, 17.05.1994, Savran 916

R. ficaria L. subsp. ficariiformis Rouy & Foucaud,16,
17.05.1995, Savran 917

R. reuterianus Boiss., 20, 25.05.1995, Savran 1095, E

R. sceleratus L., 23, 13.05.1994, Savran 458

Thalictrum flavum L., 21, 28.06.1994, Savran 1894, Euro.-
Sib.

T. minus L.var. microphyllum Boiss., 10, 20.08.1996,
Savran 1856

RESEDACEAE

Reseda lutea L. var. lutea 33, 19.05.1995, Savran 944
RHAMNACEAE

Paliurus spina-cristi P. Mill., 29, 08.07.1995, Savran 1532
Rhamnus lycioides L. subsp. oleoides (L.) Jahandiez &
Maire, 33, 08.06.1995, Savran 1252, E.Med.

ROSACEAE

Alchemilla holocycla Rothm., 17, 14.05.1995, Savran 476,
E, Ir.-Tur.

Amygdalus communis L., 36, 10.06.1996, Savran 1829,
GY.

A. orientalis Mill., 16, 17.05.1995, Savran 915, Ir.-Tur.
Cerasus mahaleb (L.) Mill. var. alpina Browicz, 27,
20.06.1996, Savran 1878
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Crataegus orientalis Pall. ex M.Bieb. subsp. szovitsii
(Pojark.) K.I.Chr., 9, 25.06.1996, Savran 1885, Ir.-Tur.

C. monogyna Jacg. var. monogyna 33, 14.07.1995,

Savran 1708

Geum heterocarpum Boiss., 32, 20.05.1995, Savran 1058
Potentilla argaea Boiss. & Balansa, 33, 27.06.1996, Savran
1830, Ir-Tur.

P. bifurca L. subsp. orientalis (Juz.) Sojak, 5,

20.06.1996, Savran 1866

P. kotschyana Fenzl, 32, 20.05.1995, Savran 1075, E.Med.
P. recta L., 31, 01.07.1996, Savran 1893

P. reptans L., 5, 15.06.1995, Savran 1314

Prunus divaricata Ledeb. var. divaricata 5, 20.06.1996,
Savran 1865

P. x domestica L., 36, 10.06.1996, Savran 1828

Pyrus elaeagnifolia Pall. subsp. elaeagnifolia 31,
04.05.1995, Savran 887

Rosa phoenicia Boiss., 2, 08.06.1995, Savran 1223, E.Med.
Rubus sanctus Schreb., 10, 20.06.1996, Savran 1853
Sanguisorba minor L. subsp. balearica (Bourg. ex Nyman)
Muoz Garm. & C.Navarro, 13, 02.06.1994, Savran 520
Sorbus umbellata Fritsch, 10, 20.06.1996, Savran 1854
RUBIACEAE

Asperula arvensis L., 28, 04.03.1995, Savran 811, Med.

A. stricta Boiss. subsp. latibracteata (Boiss.) Ehrend., 7,
04.06.1995, Savran 1139, E, Ir.-Tur.

A. stricta Boiss. subsp. stricta 6, 02.06.1994, Savran 489,
E.Med.

Cruciata articulata (L.) Ehrend., 32, 19.05.1995, Savran
1001, Ir.-Tur.

C. pedemontana (Bellardi) Ehrend., 33, 19.05.1995, Savran
948

C. taurica (Pall. ex Willd.) Ehrend., 13, 09.06.1994, Savran
574, Ir.-Tur.

Crucianella angustifolia L., 33, 14.07.1995, Savran 1671,
Med.

C. disticha Boiss., 26, 19.05.1995, Savran 983, E, Ir.-Tur.
Galium aparine L., 3, 04.06.1995, Savran 1174, GY.

G. canum Req. ex DC. subsp. canum 33, 08.04.1995, Savran
864, E.Med.

G. canum Req. ex DC. subsp. ovatum Ehrend., 31,
19.05.1995, Savran 947, E.Med.

G. dumosum Boiss., 15, 08.07.1995, Savran 1549, E

G. exsurgens Ehrend. & Schnob.-Tem., 33, 08.05.1995,
Savran 861, E, E.Med.

G. fissurense Ehrend. & Schonb.-Tem., 16, 14.05.1994,
Savran 478, E, Euro.-Sib.

G. incanum Sm. subsp. elatius (Boiss.) Ehrend., 2,
08.06.1995, Savran 1198, Ir.-Tur.

G. setaceum Lam., 19, 09.06.1996, Savran 1786, Med.

G. spurium L. spurium 19, 09.06.1996, Savran 1726

G. tricornutum Dandy, 22, 10.06.1995, Savran 1262, Med.
G. verum L. subsp. verum 13, 02.06.1994, Savran 490,
Euro.-Sib.

Rubia tenuifolia d’Urv. subsp. doniettii (Griseb.) Ehrend. &
Schonb.-Tem., 16, 14.05.1994, Savran 471, E.Med.
RUTACEAE

Haplophyllum myrtifolium Boiss., 7, 08.06.1995, Savran
1136, E, Ir.-Tur.

H. vulcanicum Boiss. & Heldr., 7, 08.06.1995, Savran 1137,
E, Ir.-Tur.

Ruta buxbaumii Poir., 29, 08.07.1995, Savran 1530, E.Med.
R. thesioides Fisch. ex DC., 35, 08.06.1995, Savran 251
SALICACEAE

Salix alba L. subsp. alba 21, 28.06.1994, Savran 686, Euro.-
Sib.

SANTALACEAE

Arceuthobium oxycedri (DC.) M.Bieb., 15, 08.07.1995,
Savran 1541, Ir.-Tur.

Thesium bergeri Zucc., 32, 20.05.1995, Savran 1062,
E.Med.

SAPINDACEAE

Acer monspessulanum L.subsp. monspessulanum 36,
08.07.1995, Savran 1531

SAXIFRAGACEAE

Saxifraga kotschyi Boiss., 37, 25.05.1995, Savran 1104
SCROPHULARIACEAE

Scrophularia scopolii Hoppe ex Pers., var. scopolii 28,
27.04.1994, Savran 425

S. xanthoglossa Boiss. var. decipiens (Boiss. & Kotschy)
Boiss., 32, 19.05.1995, Savran 1025, Ir.-Tur.

Verbascum adenocaulon Boiss. & Balansa, 6, 02.06.1994,
Savran 518, E, E.Med.

V. campestre Boiss. & Heldr., 21, 29.06.1994, Savran 715,
E, Ir.-Tur.

V. cheiranthifolium Boiss. var. pisidicum (Boiss. & Heldr.)
Murb., 36, 08.04.1995, Savran 880, E

V. cilicicum Boiss., 33, 14.07.1995, Savran 1702, E, E.Med.
V. glomerulosum Hub.-Mor., 34, 14.07.1995, Savran 1709,
E

V. myriocarpum Boiss. & Heldr., 34, 14.07.1995, Savran
1704, E, E.Med.

V. orientale (L.) All. subsp. brachysepalum (Fisch. &
Trautv.) Karavel. & Aytag, 32, 19.05.1995, Savran 1024, E,
E.Med.

V. orientale (L.) All. subsp. orientale 33, 14.07.1995,
Savran 1701, E.Med.

V. pycnostachyum Boiss. & Heldr., 33, 08.04.1995, Savran
879, E, E.Med.

V. sinuatum L. var. sinuatum var. sinuatum 6, 02.06.1994,
Savran 519, Med.

V. splendidum Boiss., 24, 29.03.1995, Savran 848, E,
E.Med.

V. vulcanicum Boiss. & Heldr. var. vulcanicum 16,
17.05.1995, Savran 914, E, Ir.-Tur.

SOLANACEAE

Hyoscyamus niger L., 10, 09.06.1994, Savran 572

20, 25.05.1995, Savran 1083, GY.

H. pusillus L., 39, 17.05.1995,Savran 932, Ir.-Tur.

H. reticulatus L., 38, 14.05.1994, Savran 933, Ir.-Tur.

7, 04.06.1995, Savran 1138,

Solanum americanum Mill., 15, 08.07.1995, Savran 1537,
GY.

STYRACACEAE

Styrax officinalis L., 15, 08.07.1995, Savran 1434, E.Med.
TAMARICACEAE

Tamarix smyrnensis Bunge, 15, 14.07.1996, Savran 1673
THYMELAEACEAE

Daphne oleoides Schreb. subsp. oleoides 6, 02.06.1994,
Savran 520

D. sericea Vahl. subsp. sericea 15, 15.06.1995, Savran 1308,
E.Med.

TYPHACEAE

Typha angustifolia L., 14, 02.06.1994, Savran 517, GY.
ULMACEAE

Ulmus minor Mill., 31, 11.06.1994, Savran 659, E.Med.
URTICACEAE

Urtica dioica L. subsp dioica 6, 02.06.1994, Savran 500,
Euro.- Sib.

VIOLACEAE

Viola heldreichiana Boiss., 32, 19.05.1995, Savran 994,
E.Med.

V. kitaibeliana Roem. & Schult., 26, 19.05.1995, Savran
976, E.Med.
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V. modesta Fenzl,15, 17.08.1994, Savran 775, 24, Asphodeline damascena (Boiss.) Baker subsp. damascena
29.03.1995, Savran 841 2,08.06.1995, Savran 1199, Ir.-Tur.
XANTHORRHOEACEAE A. taurica (Pall.) Endl., 16, 14.05.1994,Savran 497, E.Med.
Asphodelus aestivus Brot., 32, 15.05.1995, Savran 1002,

Med.

4. Sonuglar ve tartisma

Caligma sonucunda toplam 77 familya, 355 cins ve bu cinslere ait 854 takson tespit edilmistir. Toplanan bu
taksonlarin 2’si Pteridophyta, 852’si ise Magnoliophyta divizyosuna aittir. Aragtirma alanindan toplanan taksonlarin
fitocografik bolgelere gore dagilimlari; Iran-Turan elementi %28.5, Akdeniz elementi %18.8, Avrupa-Sibirya elementi
%S5.5, genis yayilish ve yayilis alanlar1 bilinmeyenlerin oran1 %47.2 seklindedir (Tablo 1).

Pozant1 Dag: florasi, yakin alanlarda yapilmis flora ¢alismalari ile karsilagtirilmistir (Gemici, 1993; Tiifekei
vd., 2002; Martin ve Aydogdu, 2005; Savran, 2005; Paksoy ve Savran, 2011). Bunlar sirasiyla; 1. Pozant1 Dagi, 2.
Mazmilt Dagi, 3. Nigde-Ulukisla arasi, 4. Aladaglar Milli Parki, 5. Bolkar Daglar1 ve 6. Sarimsak Dag1 ve Korkiin
Vadisi calismalaridir. Bu ve diger 4 caliymada iran-Turan fitocografik bolge elementlerinin hakim oldugu
goriilmektedir. Ancak biiyiik kism1 Akdeniz fitocografik bolgesine giren Bolkar Daglarinda iran-Turan fitocografik
bolge elementleri ikinci sirada yer almistir (Tablo 1).

Tablo 1. Caligma alanina ait fitocografik bolge elementlerinin yakin g¢evredeki diger ¢alismalar ile kiyaslanmasi

Yapilan Calismalar 1 2 3 4 5 6
Toplam takson sayisi 854 779 430 1566 [1582 |652
Iran — Turan elementi sayis1 28,5 25,3 31,2 |26,7 13,9 24,6
Akdeniz elementi sayisi 18,8 19,1 (4,9 18,8 24,8 18,9
Avrupa-Sibirya elementi sayist | 5,5 5,8 4.2 48 0,5 3,5
Genis yayiligh ve bilinmeyenler |47,2 [49,8 |59,8 |49,7 60,8 53,0

Arastirma alanindan toplanan taksonlarin hayat formlar1 Raunkiaer sistemine gore belirlenmistir (Akman ve
Ketenoglu, 1992). Buna gore taksonlarin hayat formlarina gére dagilimlart; hemikriptofitler 450 (%52,6), terofitler 206
(%24), kriptofitler 73 (%8,7), kamefitler 68 (%8), fanerofitler 45 (%5,3) ve vaskiiler parazitler 12 (%]1,4) seklinde
tesdir. Toplanan taksonlarin familyalarina gore dagilimi degerlendirildiginde en ¢ok takson igeren sekiz familya ve
yiizdeleri su sekildedir; Asteraceae 107 (%12,5), Fabaceae 88 (%10,3), Brassicaceae 69 (%8,1), Lamiaceae 67 (%7,8),
Poaceae 53 (%6,2), Caryophyllaceae 51 (%5,9), Boraginaceae 36 (%4.2) ve Apiaceae 33 (%3.8).

Bu aragtirmada one ¢ikan sekiz familya ile diger ¢aligmalar kiyaslandiginda bazi farkliliklar goriilmistiir. Bu
caligmada Asteraceae familyasi ilk sirada yer almaktadir. Bu durum Nigde-Ulukigla aras1 (3) ve Bolkar Daglari florasi
(5) ile farkli olup diger ¢aligmalarla aynidir. Bolkar Daglarinda birinci ve ikinci familyanin oranlari arasinda ¢ok az bir
fark vardir. Diger familyalar i¢in siralama hemen hemen benzerlik gostermektedir (Tablo 2).

Tablo 2. Caligma alaninda tiir sayis1 bakimindan en zengin 8 familyanin diger calismalar ile kiyaslanmasi

Yapilan Caligmalar 1 2 3 4 5 6
Toplam takson sayisi 854 779 430 1566 | 1582 | 652
Asteraceae 12,5 11,2 | 11,9 | 125 10,3 12,7
Fabaceae 10,3 10,8 13,3 |10,3 10,9 10,8
Brassicaceae 8,1 8,3 6,9 8,2 5,7 7,9
Lamiaceae 7,8 8,6 8,4 7,7 7,1 7,1
Poaceae 6,2 5 7,4 5,7 7,8 5,1
Caryophyllaceae 5,9 6,7 4,4 6,3 6,2 5,2
Boraginaceae 4,2 5,8 5,8 4,2 3,5 3,5
Apiaceae 3,8 3,2 4,2 3,9 4,0 4,0

Arastirma alanindan toplanan bitkilerden en ¢ok taksona sahip sekiz cins belirlenmis ve diger ¢aligmalarla
kiyaslanmistir (Tablo 3). Buna gore; Astragalus 24 (%2,8), Salvia 17 (%2), Centaurea 15 (%1,7), Alyssum 14 (%1,6),
Veronica 13 (%1,5), Euphorbia, Silene ve Verbascum 12 (%1,4) takson ile temsil edilmistir. Bu durum Mazmili Dagi
(2), Nigde-Ulukisla aras1 (3), Aladaglar Milli Parki (4) ve Bolkar Daglar1 (5) ¢aligmalariyla uyumluyken, Sarimsak
Dag1 ve korkiin Vadisi (6) ¢aligmasindan farkli ¢ikmistir. Ancak Sarimsak Dagi ve Korkiin Vadisi (6) ¢aligmasinda
birinci ve ikinci siradaki cins sayilari birbirine oldukg¢a yakindir (Salvia 14, Astragalus 13).
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Tablo 3. Calisma alaninda tiir sayis1 bakimindan en zengin 8 cinsin ¢evredeki diger ¢aligmalar ile kiyaslanmast

Yapilan Calismalar 1 2 3 4 5 6

Toplam takson sayis1 | 854 |779 |430 |1566 |1582 (652

Astragalus 24 |21 17 |56 46 13
Salvia 17 |16 9 25 18 14
Centaurea 15 16 10 33 20 12
Alyssum 14 |12 - 32 18 -
Veronica 13 11 6 20 23 9
Euphorbia 12 |10 - 22 21 11
Silene 12 |20 8 29 34 11
Verbascum 12 - - - 22 -

Pozantt Dag1 ve yakin ¢evresinde yayilis gosteren taksonlarmn %19,3’ii endemiktir ve bu oran Tiirkiye
ortalamasinin altindadir. Bu durum dar alanli ¢aligmalar i¢in karakteristik bir sonugtur. Pozanti Dag1 florast endemizm
bakimindan diger caligmalarla karsilastirildiginda ise Mazmili Dagi1 (2) ve Bolkar Daglar1 (5) ile yakin, Nigde-Ulukisla
arasi (3), Sarimsak Dag1 ve Korkiin Vadisinden (6) daha fazla ve Aladaglar Milli Parkindan (4) daha az sayida endemik
takson barindirdig1 goriilmektedir (Tablo 4). Aladaglar Milli Parkinda (4) endemizm oraninin yiiksek ¢ikmasi olagan bir
durum olup, oldukga genis bir alan1 kaplamasi, farkli makro habitat tiplerine sahip olmasi, kendine 6zgii kayag yapisi,
iklimi, jeomorfolojik yapis1 ve yiikseklilten dogan izolasyonu nedeniyle bir¢cok bitkinin o6zellesebilecegi mikro
habitatlara sahip olmasi bu durumun ortaya ¢ikmasindaki baslica etmenlerdir. Caligma alaninda tespit edilen endemik
taksonlardan Allium. stenopetalum, Blysmus compressus, Centaurea aladaghensis ve Vicia canescens subsp. argaea
EN kategorisinde degerlendirilmektedir. Ayrica alanda yayilis gosteren endemik taksonlardan 12 adedi VU ve 89 adedi
LR kategorisinde yer almaktadir (IUCN, 2010).

Tablo 8. Calisma alanindaki taksonlarin endemizm orani ve ¢evredeki diger ¢alimsalar ile kiyaslanmasi

Yapilan Calismalar 1 2 3 4 5 6
Takson sayilari 854 (779 |430 |[1566 1582|652
Endemik TaksonSayis1 | 165 |149 |66 391 [292 |135
Endemizm Oran1% 19,3 19,5 | 15,0 25,0 [18,5 17,0
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A preliminary study on the bathymetric distribution of the deep sea fishes from Northern Aegean Sea
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Abstract

The study were carried out at 27 stations from North of Gokgeada island at three subareas between 500 and
600; 600 and 800; 800 and 1000 m. There are nine stations at each subaraea. Samplings were obtained by deep sea
longline. A total of 20 fish species of 13 cartilaginous and 7 bony fishes were collected in the study area. Galeus
melastomus, Sycliorhinus canicula, Conger conger, Phycis blennoides and Merluccius merluccius were determined
dominant species during the studying period.

Key words: deep sea, bathymetric distribution, Northern Aegean Sea, Gokgeada Island, deep sea long-line

k
Kuzey Ege Denizi derin deniz baliklarimin batimetrik dagilhim iizerine bir 6n ¢alisma

Ozet

Caligma Gokgeada’nin kuzeyinde 500-600; 600-800; 800-1000 m’lik derinlik katmanlarinda, her bir
katmanda 9 istasyon olmak iizere toplam 27 istasyonda gerceklestirildi. Ornekler derin deniz pareketa sistemiyle elde
edildi. Calisma bolgesinde 13 kikirdakli, 7 kemikli toplam 20 balik tiirii tespit edildi. Caligma boyunca Galeus
melastomus, Sycliorhinus canicula, Conger conger, Phycis blennoides ve Merluccius merluccius en baskin tiirler olarak
belirlendi.

Anahtar kelimeler: derin deniz, batimetrik dagilim, Kuzey Ege Denizi, Gok¢eada, derin deniz pareketasi
1. Giris

Biyolojik ¢esitlilik saglikli ekosistemlerin ve g¢evrenin bir gostergesidir. Tiirkiye’deki biyolojik cesitlilik
calismalarinin durumu, 6ncelikler ve bosluklar géz 6niine alindiginda tizerinde ¢ok az calisma yapilmis ve kendine has
ekosistemlere sahip derin denizler gibi kritik habitatlarda tiirlerin belirlenmesi ihtiyaci ortaya ¢ikmaktadir. Ege denizi
bolgesel konumu, jeomorfolojik yapisi, hidrografik ve ekolojik 6zellikleri agisindan Akdeniz ekosisteminde 6zel bir
yere sahiptir. Bu 6zel alt ekosistemde yer alan Kuzey Ege’nin biyolojik ¢esitliligin ortaya g¢ikarilmasina yonelik
calismalar istenilen diizeyde olmayip Akdeniz‘in en az galisilan kisimlarindan biridir (Papathanassiuo ve Zenetos,
2005). Bu nedenle Kuzey Ege’de derin deniz tiirlerin dagilimi ve biyolojileri hakkinda bilgi sahibi olmak kagiilmaz
olmustur. Ulkemizde derin deniz galismalar1 heniiz yeterli diizeyde degildir. Demir (1958)’in Kuzeydogu Ege’de
yaptig1 caligma Tiirk aragtirmacilar tarafindan yapilmis ilk arastirma olarak goze ¢arpar. Derin deniz baliklart {izerine
yapilmig en kapsamli ¢alisma ise Kaya (1993)’ya aittir. Bunlarin disinda gergeklesen baslica derin deniz ¢aligmalari ise
Meri¢ (1994)’in Gokova korfezinde, Cihangir vd., (2003)’in EgeDenizi genelinde, Bilecenoglu vd., (2006)’in ise
Marmaris’te gerceklestirdikleri arastirmalardir.

Ulkemizde pareketa ile gerceklestirilen c¢aligmalar ise cogunlukla farkli pareketalarnin av veriminin
kargilagtirilmasina yoneliktir. (Ulas ve Diizbastilar 2001; Kaykag vd., 2003; Cekic, ve Bagusta 2004). Derin denizlerde
kullanilan pareketa takimlari ile ilgili yapilan ¢aligmalar ise yok denecek kadar azdir. Oztekin vd., (2012) Kuzey Ege’de
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kullanilan pareketalar {izerine yaptiklar1 ¢aliymada mezgit pareketalarmin s6z konusu boélgede 750 m’ye kadar olan
derinliklerde kullanildigindan bahsetmistir. Akyol (2012) ise Antalya Korfezi’nde derinsu orfoz pareketasinin teknik
ozellikleri hakkinda bilgi vermistir. Oztekin vd., (2014) ise Saroz Kérfezi’nde Gelincik baliginin aveiligi i¢in 50-500
m’ler arasinda kullanilan dip pareketalarinin seciciligi hakkinda ¢alisma yapmiglardir.

2. Materyal ve yontem

Calisma 2015 yilinda Gokgeada’nin kuzeyinde 500 - 1000 m’ler arasinda yer alan toplam 27 istasyonda
basarili bir sekilde paraketa operasyonu gerceklestiridi (Sekil 1). Ug istasyonda ise pareketa kaldirirken koptugu icin
degerlendirilmeye alinmadi.

Derin deniz ¢aligmalarinda kii¢lik bir alan i¢inde tekrarli 6rnekleme yapmak zordur. Bu yiizden 6rnekleme
alanlar1 birkag istasyondan olusan genis bolgeler halinde segilmelidir (Eleftheriou ve Mcintyre, 2005). Ornekleme
bolgesi olan Kuzey Ege Cukuru, Kuzey Anadolu fay hattinin batiya dogru bir uzantisi olarak meydana gelmistir.
(Eryllmaz vd., 1998). Dolayisiyla bu bolgede derinlikler aniden degistiginden, pareketanin iki ugunun ¢ok farkl
derinliklere diismemesi igin alt bolgeler; 500-600; 600-800; 800-1000 m’ler arasinda secilmistir. Her bir alt derinlik
bolgesinde 9 istasyon olmak iizere toplamda 27 istasyonda pareketa atilmustir.

Caligmada kullanilan pareketa 2,5 mm’lik ip iizerine, 120°lik misinada yapili 30 cm’lik kdstekler kullanilarak
yapildi. Oztekin vd., (2012) caligmasinda bolgedeki en verimli igne boyunun 7 numara oldugundan bahsetmistir.
Dolayistyla kosteklere “7” numarali kanca baglanip kostekler arasi 3 kulag olarak ayarlanmistir.  Orneklemeler
mevsimsel olarak I.U. Gokgeada Deniz Arastirmalari Birimi’ne ait 11 m’lik Firtina iU adli arastirma teknesiyle
gerceklestirildi.

25m
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—1 100 m

—250m
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1500 m

25.2°E 25.4°E 25.6°E 25.8°E 26°E 26.2°E

Sekil 1. Ornekleme istasyonlari
Figure 1. Sampling stations

Calisma y1l boyunca devam ettigi i¢in kullanilan yemde mevsimine gore degismistir [Sardalye (Sardina
pilchardus), kolyoz (Scomber japonicus), biilbiil (lllex coindetii), ahtapot (Octopus vulgaris)]. Kisin yem olarak
sardalye basta olmak iizere biilbiil, yazin agirlikli olarak kolyoz, ilkbahar ve sonbaharda ise biilbiil ve ahtapot kullanild:.
Pareketa atildiktan sonra hava durumuna gore en geg 6 saat i¢inde kaldirildi. Elde edilen tiirler, teknede bulunan GPS’te
belirtilen koordinat ve derinliklere gore ayrilip tiir tayinleri yapilmak {izere birimdeki laboratuvara getirildi.

Baskinlik diizeyini tespit etmek i¢inde Bellan-Santini (1969) nin baskinlik indeksi formiilii kullanildu.

D=m/M x 100 (m: tiiriin istasyondaki toplam birey sayisi, M: istasyondaki biitiin tiirlerin toplam birey sayis1)

Istasyonlardan elde edilen tiirlerin sikligin1 belirlemek igin ise Soyer (1970)’in frekans indeksi kullanildi.

F=m/M x 100 (m: tek bir tiirii igeren 6rnekleme sayisi, M: toplam ornekleme sayisi, F>49 ise tiir ortamda
devamli, 25<F<49 ise yaygin, F<25 ise seyrek olarak bulundugu kabul edildi)..

3. Bulgular
Calisma boyunca toplam 20 adet tiir elde edilmis olup, bunlarin 13’ Elasmobranchii sinifina 7’si Actinoptergii

smifina aittir (Tablo 1). Galeus melastomus, Sycliorhinus canicula, Conger conger, Phycis blennoides ve Merluccius
merluccius en baskin tiirler olarak tespit edildi (Sekil 2).
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Tablo 1. Elde edilen tiirlerin derinliklere gére dagilimi ve bulunurluklar
(BS: birey sayisi, B: Bulunurluk, VU: Hassas, NT: Tehdide agik, LC: Asgari endise, DD: Yetersiz veri)

Table 1. Distribution and abundance of sampled species by depth

(BS: number of individuals; B: Abundance; VU: Vulnarable, NT: Near threatened, LC: Least concern, DD: Data

deficient)
isces _— Lo 500-600m | 600-800m | 800-1000 m
BS B BS B BS B
Elasmobranchii Hexanchus griseus NT 0 0 4 3,13 2 2,33
Alopias vulpinus VU 0 0 1 0,78 0 0
Galeus melastomus LC 9 8,04 32 25 17 22,56
Scyliorhinus canicula LC 14 12,50 14 10,94 8 9,30
Scyliorhinus stellaris NT 4 3,57 4 3,13 0 0
Mustelus asterias LC 1 0,89 3 2,34 0 0
Mustelus mustelus VU 2 1,79 1 0,78 1 1,16
Dalatias licha NT 2 1,79 3 2,34 0 0
Etmopterus spinax LC 4 3,57 5 3,91 3 3,49
Prionace glauca NT 2 1,79 0 0 0 0
Squalus blainvillei DD 5 4,46 0 0 0 0
Dipturus oxyrinchus NT 1 0,89 2 1,56 0 0
Pteroplatytrygon violacea LC 1 0,89 0 0 0 0
Actinoptergii Conger conger LC 14 1250 | 12 938 | 12 13,95
Phycis blennoides LC 15 13,39 7 547 | 11 12,79
Phycis phycis LC 2 1,79 391 0 0
Merluccius merluccius LC 32 2857 34 26,56 | 21 24,42
Helicolenus dactylopterus LC 3 2,68 0 0 0
Polyprion americanus DD 1 0,89 1 0,78 0
Centrolophus niger LC 3 2,68 0 0 0 0
Toplam tiir say1s1 / Istasyon say1st 18/9 15/9 7/9

Alopias vulpinus, Polyprion americanus, Pteroplatytrygon violacea, Dipturus oxyrinchus, Prionace glauca, Helicolenus
dactylopterus, Centrolophus niger tiirlerinin bulunma sikligi (F) 10’un altinda hesaplandi. Tablo 1°de ayrica ii¢ derinlik katmanina
gore (500-600; 600-800; 800-1000 m’ler arasi) tiirlerin baskinlik diizeyi hesaplandi. M. merluccius her {i¢ katmanda da en ¢ok
rastlanan tiir oldu. A. vulpinus ve P. violacea ¢alisma boyunca sadece birer kez elde edilebildi. [UCN kirmizi listesine gore. A.
vulpinus ve Mustelus mustelus hassas (VU), bes kikirdakl tiir ise Hexanchus griseus, Scyliorhinus stellaris, Dalatias licha, Prionace
glauca ve Dipturus oxyrinchus tehdide agik (NT) tiirler listesinde yer almaktadir (Tablo 1).Toplam tiir sayisi derinlik arttik¢a
azalmaya baglamistir, 18 tiir ile en fazla tiir sayis1t 500 — 600 m arasinda tespit edilirken, 800-1000 m arasinda sadece 7 tiir elde
edilebilmistir (Sekil 2).

Sekil 2. Elde edilen balik tiirlerinin bulunma sikliklar1
Figure 2. Frequency of sampled species
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4. Sonuglar ve tartisma

Caligma siiresince elde edilen tiirlerin bityiikk kismi Elasmobranchii (k6pekbaliklari) smifina aittir. Pareketa
seciciligi yliksek bir av aracidir (Bjordal, 2001). Calismanin gergeklestigi derinliklerde (500-1000 m aras1) 151k miktari
yok denecek kadar az oldugundan bu bélgede yasayan canlilar yemi bulmak icin en fazla koku duyularini ihtiyag
duyarlar. Bunu en iyi yapan tiirlerde kopek baliklaridir (Crawford, 2008). Calisma sonucunda kopek baliklarinin daha
fazla yakalanmasi bu sebeple agiklanabilir.

A. wulpinus ve P. violacea pelajik tiirler oldugundan calismada sadece birer birey elde edilebildi.
Yakalandiklarinda her ikisininde canli olmasi pareketay1 kaldirirken yiizeye yakin bir yerde yakalanmig olduklarini
gostermektedir. Bir bagka pelajik tiir olan mavi kopek baligi Prionace glauca ise pareketa ile iki kez elde edilmis fakat
her iki bireyde 6lii oldugundan, pareketay1 atarken daha zemine diismeden yakalandig: ihtimalini giiclendirmektedir.
Elde edilen tiirlerden IUCN Kirmiz1 Listesine gore, iki tanesinin hassas (VU), bes tanesinin ise tehdide agik (NT)
kategorisinde yer almasi, Ege Denizi’nde nadir bulunan tiirler olarak bilinen Centrolophus niger ve Pteroplatytrygon
violacea'nin elde edilmesi bolgede zengin biyolojik ¢esitliligin bir gostergesi olarak diisiiniilmelidir.

Yapilan c¢alismada elde edilen tiirlerden Squalus blainvillei ve Polyprion americanus TUCN kriterlerine gore
tizerinde yeterli bilgi bulunmayan tiirler (DD) simifindadir. Bu ¢alismada P. americanus’tan iki adet, S. blainvillei’den
ise bes adet elde edildi. Bu iki tiir hakkinda da daha detayli bilgi toplamak igin bélgenin uygun oldugu diistiniilmektedir.
Su an derin denizlerimizde (500 m ve daha derinde) pareketa ile avcilik yapan ¢ok az tekne mevcuttur. Kuzey Ege’nin
bakir derin deniz ortamu ise yeni balik¢ilik kaynaklar1 bulma agisindan potansiyel bir av sahasi olarak géziikmektedir.
Dolayisiyla ileriki zamanlarda iilkemiz balik¢iligiminda derinlere dogru daha fazla kaymasi olasiligini hesaba katmamiz
ve s0z konusu tiirlerin dagilimi ile biyolojileri hakkinda bilgi sahibi olup, derin denizleri en ¢ok koruyan avcilik
yontemi olan pareketa avciligimin (Pham vd., 2014) Kuzey Ege’de olasi etkilerini simdiden ortaya g¢ikarip bu
kaynaklarin kullanimi i¢in uygun bir yonetim plani olugturmak kaginilmazdir.

Ayrica iilkemiz sularinda az da olsa ticari derin deniz pareketasi kullaniliyor olmasina ragmen, bu konu ile
ilgili mevcut tebligde (No:2016/35) her hangi bir diizenleme olmamasi ve derin denizlerde olasi artacak avcilik
faaliyetlerininde g6z oniine alindiginda ¢aligmanin 6nemi bir kat daha artmaktadir.

Caligma sonundaki hedeflerimiz, Kuzey Ege’nin bakir derin deniz ortaminda olasi yeni balik¢ilik
kaynaklarinin, Diinya igin bile yeni sayilabilecek olan derin deniz sahalarinin, iilkemiz balik¢ilig1 agisindan kullanimi
icin bilimsel dogrular 15181inda uygun bir yonetim plani hazirlanmasina katki saglamaktir.
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Abstract

This investigation was carried out determine Flora of Kurukumes mountain (Milas-Mugla). Research area is
located on C1 square acccording to Davis’s grid system. In this study, during the period November 2013- October 2014,
by evaluating the collected 1083 plant specimens, 73 families, 275 genera, 522 species, 19 subspecies and 14 variety
were identified. In study area, 555 taxa were determined. The number of endemic plants is 47 (8.46 %). The distribution
rates of the specimens into phytogeographical regions are as follows: Mediterranean elements 216 (38.91%), Irano-
Turanian elements 9 (1.62 %), Euro-Siberian elements 24 (4.32 %), the number of unknown or cosmopolits taxa is 306
(55.13 %).

Key words: flora, Kurukiimes mountain, Milas, Mugla, Turkey

*

Kurukiimes Dag1 (Milas-MUGLA) florasi

Ozet

Bu ¢aligma, Kurukiimes Dag1 (Milas- Mugla) Florasini tespit etmek amaciyla yapilmistir. Arastirma alanimiz
Davis’in kareleme sistemine gore C1 karesindedir. Bu arastirmada, Kasim 2013 — Ekim 2014 yillar1 arasinda yapilan
arazi ¢aligmalarinda toplanan 1083 bitki 6rnegi degerlendirilip 73 familya, 275 cins, 522 tiir, 19 alttiir ve 14 varyete
tayin edilmistir. Caligma alaninda 555 takson tespit edilmistir. Endemik bitkilerin sayis1 47 (% 8.46)’dir. Taksonlarin
fitocografik bolgelere dagilim oranlar1 su sekildedir: Akdeniz elementleri 216 (% 38.91), Iran-Turan elementleri 9 (%
1.62) ve Avrupa-Sibirya elementleri 24 (% 4.32). Genis yayiligli ve yayilig alanlar1 belli olmayan taksonlarin sayisi 306
(% 55.13).

Anahtar kelimeler: flora, Kurukiimes, Milas, Mugla, Tiirkiye
1. Giris

Mugla ili Giineybatt Anadolu'da yer alir. Mentese yoresinin giineyi ile Teke yoresinin bati kesimini kapsar.
Batidan Ege Denizi, giineyden Akdeniz ile ¢evrili olan Mugla’nin kuzeyinde Gokbel Dagi (1422 m.) ve Oyuklu Dagi,
kuzeydogusunda Sandras Dag1 (2295 m.), Gok tepe (2407 m.) dogusunda ise Dumanli Dagi (1973 m.) ve Akdag (3024
m.) m olusturdugu yiiksek sahalar bulunur (ikiel, 1997).

Arastirma alanimizin bulundugu Milas ilgesi, Mugla ili sinirlari ig¢erisinde sehir merkezine 63 km. mesafede
Tiirkiye'nin giineybati ucunda yer almakta ve 37°18'10” kuzey enlemleri ile 27°46'51” dogu boylamlar: arasinda 2.025
km? yiiz olgiimiine, 197,04 km kiyr uzunluguna sahiptir. Milas, Mugla ilinin ikinci biiyiik yerlesim bolgesidir
(http://lwww.milas.gov.tr).

flgenin dogusunda dik ve sarp yamagh Kurukiimes Dagi, Koca Dag ve Ak Dag’in tepeleri yiikselir. Kuru
kiimes’in zirvesi olan Aksivri, Milas’in en yiiksek noktasidir (Sekil 1.). Kuzeyde Comak Dagi silsilesi uzanir. Teke
Dag, Comak Dagi ile Bafa’nin kuzeyindeki Begparmak Daglari’n1 birbirine baglar. Batida Ilbira Dagi, giineydoguda
Margali Daglar1 yer alir (Kizil, 2002).

i Corresponding author / Haberlesmeden sorumlu yazar: Tel.: +905382926561; Fax.: +905382926561; E-mail: ummahanoz48@gmail.com
© 2008 All rights reserved / Tiim haklari saklidir BioDiCon. 598-0816
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Calisma alanimiz olan Kurukiimes Dag1i’nin kuzeyinde Kayabasi, glineyinde Tuzabat ve Korucuk, dogusunda
Yatagan, batisinda Milas yerlesim yerleri yer almaktadir ve dagin en yiiksek zirveleri Kocakir (1026m) ve Aksivri

(1373m) tepeleridir.

Sekil 1. Kurukiimes Dag1 Aksivri Tepesi

Calisma alan1 Davis’in kareleme sistemine gore ( Donner, 1990) C1 karesinde yer almaktadir. Kurukiimes
daginin konumunun belirlenmesinde Google Earth programindan, ¢aligma alanimizin haritasinin ¢izilmesinde ise Milas
Orman Midiirliigti’nden alinan 1/25000’lik paftadan yararlanllmlstlr (Sekil 2.).
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Calisma alanimizin haritas1 (Orijinal)

Calisma alaninin konumu

Sekil 2. Caligma alani

1.1. Jeolojik yap:

Mugla ilinin kuzey, kuzeybati kesimini olusturan Mentese yoresi, olduke¢a arizali topografyasi ile dikkati ¢eker.
Bir¢ok yerde akarsular ile yarilmis yiizeyi hafif dalgali ve diizce boliimler bulundugu gibi sirt ve tepelerin birbirine
yakin yiikseltilerde olmasi, bu y6renin biitiiniiyle bir asinim yiizeyi lizerinde sekillendigini gosterir. Mentese ydresinin
biitiinlinii kapsayan ana birim "Mentese Platosu”dur. Mentese Platosu iizerinde yiikselen daglar tek tek ele alindiginda
yapisal ve orografik uzaniglarinin Menderes masifinin giiney kenarmnin etkisiyle, batida KB-GD, Milas-Yatagan
arasinda D-B, doguda ise KDGB dogrultusunda oldugu goriiliir. Gnayslardan olusan Menderes masifinin giiney sinirt,
Bafa golii - Milas - Yatagan - Kavakhidere arasinda dis biikey bir yay ¢izer. Bati Mentese daglari; KB da Mentese
platosunun akarsularla ¢ok pargalanmig bir boliimii ile baglar. Burada yiikselti ortalama 500 — 600 m. kadardir. Bafa
g6l dogusunda plato yiizeyinden birdenbire yiikselen daglarin yiikseltisi 1000 m.‘yi agar. Milas -Yatagan arasinda ise
B - D dogrultulu dag kiitlelerinin yiikseltisi Aksivri tepesinde 1376 m., Bencik dag’inda 1396 m. dir (Ikiel, 1997).

1.2.Toprak yapis:

Mugla ilinde gerek iklim gerekse topografya farkliliklar1 nedeniyle ¢esitli topraklar olusmustur bunlarin yani
sira toprak oOrtiisiinden yoksun bazi arazi tipleri de goriilmektedir. Anakaya II. ve III. zamanlarda olusmus ¢ok kiregli
marn ve kalkerdir (Uykucu, 1983). Calisma alaninin toprak tipleri 1998 yilinda T.C. Bagbakanlik K&y Hizmetleri Genel
Miidiirliigii “Mugla ili Arazi Varligi” Raporuna gére, Kiregsiz Kahverengi Orman Topraklari, Kahverengi Orman
Topraklari, Kirmizi Akdeniz Topraklari, Koliivyal Topraklar, Kiregsiz Kahverengi Topraklar seklindedir.

1.3.Iklim
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Iklim, diinyanin herhangi bir noktasindaki atmosferin ortalamasini karakterize eden meteorolojik olaylarin
timidiir (Akman, 1990). Mugla ili Akdeniz iklim kusaginda yer alir, EMBERGER’in prensiplerine gore; Akdeniz
iklimi, fotoperiyodizmi giinlitk ve mevsimlik olan, yagislar1 soguk veya nispeten soguk olan mevsimlere toplanmus,
kurak mevsimi yaz olan ve bu yaz kurakligi maksimum bir yaz sicakligi ile uyusan tropikal dis1 bir iklimdir. Mugla
ilinde kiglar iik ve bol yagish, yazlar sicak ve kurak gecmektedir. Ancak ilin cografik konumu nedeniyle kiyi
kesimlerindeki yerlesim birimlerinde Akdeniz iklimin etkisi goriiliitken &zellikle Mugla Merkez, Yatagan ve Milas
ilgelerinde her biri ayr1 iklimin karakteristigindedir (Anonim, 1998). Arastirma alaninin merkezinde veri istasyonu
bulunmadig: igin yakin g¢evresinde bulunan Milas il¢esinin veri istasyonundan alinan sicaklik, yagis, bagil nem ve
riizgar karakterlerini gosteren son 10 yillik verilerden yararlanilmigtir (Anonim, 2014). Alanin iklim tipini belirlemek
icin Emberger (1952)“in yagis sicaklik emsali (Q=2000.P/M?-m?) formiilii kullamlmustir (Akman, 1990). Veriler
santigrad derece ile kullanilmak istendigi i¢in formiill Q=2000.P/(M+m+546.4).(M-m) seklinde kullanilmigtir ( Q=
Yagig-sicaklik emsali, P= Yillik ortalama yagis miktar1 (mm), M= En sicak ayin maksimum sicaklik ortalamasi (°C),
m= En soguk ayin minimum sicaklik ortalamasi (°C), 2000= Emberger’in sabit katsayisi, M-m= Yillik sicaklik farki )
(Tablo 1.).

Tablo 1. Milas ilgesinin iklim tipi

- :
SEYON Viikseklik(m) P (mm) M m Q iklim Tipi

Milas 5 960,24 37.2 5.2 102,01 Yagish,yumusak akdeniz iklimi

2. Materyal ve yontem

Aragtirmamuzin temel materyalini, Kasim 2013 — Ekim 2014 tarihleri arasinda Kurukiimes Dagimdan
toplanan,1083 bitki 6rnegi olusturmaktadir. Kurukiimes dagma bitkilerin ¢icek agma periyodlart goz oniinde
bulundurularak arazi ¢aligmalar1 yapilmigtir. Usuliine uygun toplanmis ve kurutulmus olan bitki 6rneklerinin teshisinde
Davis (1965-1988) ve Giiner vd., (2000) ’in “Flora of Turkey and the East Aegean Island” adli 11 ciltlik eseri
kullanilmugtir. Ayrica tayin edilen bitkilerin kontrolleri Mugla Sitki Kogman Universitesi Fen Fakiiltesi Biyoloji
Boliimii Herbaryumunda bulunan teshisli bitkilerden yararlanilarak yapilmistir.

Bitkilerin tayin edilmesinde yardimci kaynak olarak Blamey vd., (1993)’in “Mediterranean Wild Flowers’,
Giliner vd., (2012)’ in “ Tirkiye Bitkileri Listesi (Damarli Bitkiler)”, Kreutz (2009)’m “Tiirkiye Orkideleri”,
Mamikoglu (2007)’in “Tiirkiye’nin Agaglar1 ve Calilar1”, Tekin (2005)’in “Tiirkiye’nin En Giizel Yaban Cicekleri” ,
Sorger ve Colak, (2004)’in “ Tirkiye Cigekleri” adl1 eserler kullanilmigtir. Baz1 Latince kelimelerin anlamlarini bulmak
amaciyla “Ingilizce-Tiirkce Botanik kilavuzu” adli eserden de faydalamlmistir (Baytop, 1998).

Calisma alanimizin Flora listesi, Tlrkiye Bitkileri Listesi (Damarli Bitkiler) kitabina gore diizenlenmistir.

Bitki &rnekleri Mugla Sitk1 Kogman Universitesi Fen Fakiiltesi Biyoloji Béliimii Herbaryumu (MUH) *nda
muhafaza edilmektedir.

Calismalarimizin yapildigi, bitki 6rneklerimizin toplandig lokaliteler asagida siralanmustir:
Caligmalarimizin yapildigi, bitki 6rneklerimizin toplandigi lokaliteler agagida siralanmigtir: L.1 :Milas, Korucuk- Bahgeyaka Mah.
577m., K 370 18’492’ D027055°088” L.2: Milas, Korucuk- Bahg¢eyaka Mah. 585m., K 370 18°599”” D 027055°109”* L.3: Milas,
Korucuk- Bahgeyaka Mahallesinin kuzeyi, Sari derenin dogusu, 600m., K 370 18’557’ D 027055°215”* L.4: Milas, Korucuk-
Bahgeyaka Mahallesinin kuzeyi, 630m., K 370 18’576 D 027055°198”* L.5: Milas, Korucuk - Bahgeyaka Mahallesinin
kuzeydogusu, 618m.,K 370 18’463’ D 027055°459* L.6: Ugpmarlar deresinin dogusu, Aksivri tepesine giden yangin énleme seridi,
Aksivri tepesinin giineyi, 717m., K 370 18’519’ D 027055°609” L.7: Aksivri tepesine giden yangin nleme seridi, Aksivri tepesinin
giineyi, 790m., K 370 18°576>* D 027055°767°* L.8: Milas Korucuk- Bahgeyaka Mahallesinin kuzeydogusu, Ugpinarlar deresinin
dogusu, 612m., K 370 18°530°* D 027055°381°* L.9: Milas, Korucuk- Bahgeyaka Mahallesinin kuzeyi, Ugpmarlar deresi, 612m., K
370 18’599’ D 027055°289° L.10: Milas, Korucuk- Bahgeyaka Mahallesinin kuzeyi, Sar1 derenin dogusu, 577m., K 370
18°27.504°> D 027055°06.624°° L.11: Milas, Korucuk, Sar1 derenin kenarlari, 575m., K 370 18°34.178 D 027055°05.230°* L.12:
Milas, Korucuk- Bahgeyaka Mahallesinin kuzeybatisi, Sar1 dereni batisindaki yamag, P. brutia ormani, 622m., K 370 18’34.769’ D
027054°54.210” L.13: Milas, Korucuk- Bahgeyaka Mahallesinin kuzeybatisi, Sar1 derenin batisindaki yamag,P. brutia ormani ve
fundalik alanlar , 655m., K 370 18°39.532”* D 027054°54.841°* L.14: Milas, Korucuk- Bahgeyaka Mahallesinin kuzeybatisi, Sar1
derenin batisindaki yamag,P. brutia orman1 ve makilik alanlar, 672m., K 370 18°38.628°> D 027054°52.575> L.15: Milas, Korucuk-
Bahgeyaka Mahallesinin kuzeybatisi, Sart dere, 582m., K 370 18°35.185”” D 027055°01.000”* L.16: Milas, Korucuk- Bahg¢eyaka
Mahallesi, Mugla-Bodrum karayolu, kdy girisi, 557m., K 370 18°21.49” D 027055°01.05*> L.17: Milas,Korucuk- Bahgeyaka
Mahallesinin kuzeydogusu, Ugpmarlar deresi kenar1, 609m., K 370 18°36.939°* D027055°21.751"" L.18: Milas, Korucuk- Bahceyaka
Mabhallesinin kuzeydogusu, sik P.brutia ormanlik alani, 680m., K 370 18°36.046’ D 027055’36.644°° L.19: Milas, Korucuk-
Bahgeyaka Mahallesinin kuzeydogusu, stk P.brutia ormanlik alani, 749m., K 370 18°31.473”* D 027055°41.217>* L.20: Milas,
Korucuk -Bahgeyaka Mahallesinin kuzeydogusu, Aksivri tepesinin giineyi, yangin 6nleme seridi, 934m., K 370 18°51.812”” D
027056°18.241”° L.21:Milas, Korucuk-Bahceyaka Mahallesinin kuzeydogusu, Aksivri tepesinin giineyi, yangmn onleme seridi,
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mermer ocagi yol kavsagi, 891m., K 370 18°56.646°" D 027056°18.728”* L.22 :Milas, Korucuk -Bahgeyaka Mahallesinin
kuzeydogusu, Aksivri tepesinin giineyi, yangin Onleme seridi, mermer ocagi yol kavsagi, 878m., K 370 18°43.682°° D
027056°07.323”* L.23: Milas, Korucuk- Bahgeyaka Mahallesi, tarlalik alan, 580m.,K 370 18°25.81°" D 027055°04.73"’ L.24: Milas,
Korucuk- Bahgeyaka Mabhallesinin kuzeyi, Sari derenin dogusu, P.brutia ormanlik alani, 628m., K 370 18’46.044° D
027055°09.693°* L.25: Milas, Korucuk- Bahgeyaka Mahallesinin kuzeyi, Sar1 derenin dogusu, P.brutia ormanlik alani, 638m., K 370
18°54.077”

D 027055°13.971°° L.26: Sar1 dere, Aksivri tepesinin giineybatisi, 704m., K 370 19°01.273°’D 027055°17.336”’

L.27: Aksivri tepesinin giineybatisi, P.brutia orman agikligi, diizliikk alan,717m., K 370 19°02.894"* D 027055°03.280"’

L.28: Kocakir tepesinin giineybatisi, 755m., K 370 19°06.149’” D 027054°45.661°> L.29: Milas, Korucuk- Bahceyaka Mahallesi
kuzeyi, 588m, K 370 18°53.762°> D 027055°12.447°’ L.30: Milas, Korucuk- Bahg¢eyaka Mahallesi, tarla, 580m., K 370 18°27.339”’
D 027055°07.942>° L.31: Milas, Korucuk- Bahgeyaka Mahallesi, tarla, 582m., K 370 18°28.946”’ D
027055°06.390>” L.32: Sart derenin kenarlari, 570m., K 370 18°34.192”> D 027055°05.106° L.33: Milas, Korucuk- Bahgeyaka
Mabhallesinin kuzeyi,Sar1 derenin kenari, 620m., K 370 18°45.247> D 027055°10.263** L.34: Milas, Korucuk-Bahgeyaka
Mahallesinin kuzeyi, Sar1 derenin kenari, 625m., K 370 18°50.946>* D 027055°13.257"" L.35: Kocakir tepesinin giineyi, P.brutia
ormanlik alani, 700m.,K 370 19°06.748°> D 027055°15.969°* L.36: Kocakir tepesinin giineyi, P.brutia ormanlik alani, 729m.,K 370
19°04.514> D 027055°01.591°> L.37: Kocakir tepesinin giineyi, P.brutia ormanlik alani, 730m..K 370 19°09.060>” D
027054°50.735”* L.38: Kocakir tepesinin giiney yamaci, P.brutia ormanlik alanlari, 834m., K 37019°21.351°” D 027055°16.065”’
L.39: Kocakir tepesinin giiney yamaci, P.brutia orman acikliklari, 843m., K 370 19°21.531”” D 027055°16.065”* L.40: Kocakir
tepesinin giiney yamaci, P.brutia orman agikliklari, 855m., K 370 19°21.684°> D 027055°19.231°” L.41: Kocakir tepesinin giiney
yamact,P.brutia ormanlik alanlari, 826m., K 370 19°24.455> D 027055°24.257°* L.42: Milas, Korucuk- Bahgeyaka Mabhallesi,
tarlalik alan, 601m., K 370 18°32.022° D 027055°05.347"* L.43: Kocakir tepesinin giineyi, Sar1 derenin {ist yamaci, 622m., K 370
18°46.895* D 027055°10.229”

L.44: Kocakir tepesinin giiney yamaci, P.brutia ormanlik alanlari, Mermer ocaginin batisi, 823m., K 370 19°19.731°D
027055°12.687° L.45: Kocakir tepesinin gliney yamaci,P.brutia orman agikligi, kayalik alan,Mermer ocaginin batis;,867m., K 370
19°21.557°> D 027055°15.653*” L.46: Kocakir tepesinin giiney dogu yamaci, P.brutia orman agikligi, kayalik alan, 905m., K 370
19°25.526°> D 027055°15.969” L.47: Kocakir tepesinin giiney dogu yamaci, seyrek P.brutia ormani, kayalik alan, 922m., K 370
19°26.446° D 027055°15.228”” L.48: Kocakir tepesinin giiney dogu yamaci, seyrek P.brutia ormani, kayalik alan, 958m., K 370
19°28.629° D 027055°15.056°* L.49: Kocakir tepesinin giiney dogu yamaci, seyrek P.brutia ormani, kayalik alan, 967m., K 370
19°30.628° D 027055°13.875”* L.50: Kocakir tepesi, Aksivri tepesinin giiney batisi, iki tepe arasindaki sirt, seyrek P.brutia ormani,
1019m., K 370 19°35.990”* D 027055°10.229”* L.51: Kocakir tepesi zirvesi, Aksivri tepesinin giiney batisi, iki tepe arasindaki sirt,
seyrek P.brutia ormani, 1028m., K 370 19°36.059°> D 027055°07.915” L.52: Kocakir tepesi batisi, P.brutia ormanlik alani, 1013m.,
K 370 19°37.679°° D 027054°58.981”’

L.53: Kocakir tepesi zirvesi, P.brutia ormanlik alani, 1024m., K 370 19°37.254°> D 027055°00.000"* L.54: Kocakir tepesi zirvesi,
P.brutia ormanlik alani, 1020m., K 370 19°36.141°> D 027055°06.885°* L.55: Kocakir tepesinin giiney bati yamaci, P.brutia
ormanlik alani, 771m.,K 370 19°11.120°* D 027054°53.282"" L.56: Milas, Korucuk- Bahgeyaka Mahallesi kuzeydogusu, U pinarlar
deresi, 599m., K 370 18°35.497>> D 027055°20.164"> L.57: Milas, Korucuk - Bahgeyaka Mahallesi kuzeydogusu, zeytinlik alan,
585m., K 370 18°29.001° D 027055°24.243”* L.58: Milas Korucuk Koyl Bahgeyaka Mahallesi kuzeydogusu, yangin dnleme seridi,
P.brutia orman agikliklari, 612m., K 370 18°27.930>" D 027055°26.708"’

L.59: Milas, Korucuk- Bahgeyaka Mahallesi kuzeydogusu, yangin 6nleme seridi, P.brutia orman agikliklari, 666m., K 370
18°29.456°" D 027055°32.607>* L.60: Ugpmarlar deresinin dogusu, Aksivri tepesine giden yangin &nleme seridi, Aksivri tepesinin
giineyi, P.brutia orman acikliklar;,701m., K 370 18°31.295"’ D 027055°36.630>* L.61: Ugpinarlar deresinin dogusu, Aksivri tepesine

giden yangin dnleme seridi dogu alt kismi, P.brutia ormani, 766m., K 370 18°33.300”° D 027055°42.995” L.62:
Aksivri tepesine giden yangin onleme seridi, P.brutia ormanlik alani, 855m., K 370 18°38.793"’ D 027055°59.406° L.63:
Aksivri tepesine giden yangin onleme seridi, P.brutia ormanlik alani, 882m., K 370 18°43.421"’ D 027056°06.204°" L.64:
Aksivri tepesine giden yangin onleme seridi, P.brutia ormanlik alani, 924m., K 370 18°53.350”’ D 027056°20.054°" L.65:

Aksivri tepesinin giineyi, yangin dnleme seridi, 894m., K 370 18°55.863"° D 027056°19.532°

L.66: Kocakir tepesinin giineyi, 614m., K 370 18°47.815°> D 027055°10.957"* L.67: Milas, Korucuk- Bahgeyaka Mahallesi, Sar1
dere kenari, 651m., K 370 18°46.057°” D 027055°08.945°” L.68: Milas, Korucuk -Bahgeyaka Mahallesi, Sar1 dere kenar1 , 663 m., K
370 18°53.363”” D 027055°18.497°” L.69: Milas, Korucuk - Bahgeyaka Mahallesi kuzeybatisi, Bey pinari, 619m., K 370 18°38.106”’
D 027054°58.343*’ L.70: Milas, Korucuk- Bahgceyaka Mahallesi batisi, P.brutia ormani, Sariderenin iist kismi, 572m., K 370
18°33.190” D 027055°01.179*> L.71: Milas, Korucuk- Bahceyaka Mahallesi, Sar1 dere kenari, 562m.K 370 18°37.172”’ D
027055°05.903”* L.72: Milas, Korucuk- Bahg¢eyaka Mahallesi, Sar1 dere kenar1, 574m., K 370 18°51.674”* D 027055°12.234"* L.73:
Kocakir tepesinin giineybati yamaci, P.brutia ormani, 769m., K 370 18°17.602*> D 027054°53.715"* L.74: Kocakir tepesinin giiney
yamact,P.brutia ormani, 847 m., K 370 19°20.953*> D 027055°14.012>°

L.75: Kocakir tepesinin giiney yamaci,P.brutia ormani, 843m., K 370 19°21.502*” D 027055°18.729° L.76: Kocakir tepesinin giiney
yamact,P.brutia ormani, 871m., K 370 19°24.908’> D 027055°22.032"* L.77: Kocakir tepesi sirt1, Aksivri tepesinin batisi, P.brutia
ormani agikliklart, 1042m., K 370 19°45.713”* D 027055°36.445°> L.78:Kocakir tepesi sirti, Aksivri tepesinin batisi, P.brutia ormani
acikliklar;, 1062 m., K 370 19°47.430°” D 027055°38.883°” L.79: Kocakir tepesi sirt1, Aksivri tepesinin batisi, seyrek P.brutia ormani
acikliklari, Aksivri tepesine dogru yiikselen yamag, 1074m., K 370 19°47.952*> D 027055°40.091°” L.80: Kocakir tepesi sirti,
Aksivri tepesinin batisi, seyrek P.brutia ormani agikliklari, Aksivri tepesine dogru yiikselen yamag, 1087m., K 370 19°51.597"> D
027055°46.539”* L.81: Kocakir tepesi sirtr, Aksivri tepesinin batisi, seyrek P.brutia ormani agikliklari, Aksivri tepesine dogru
yiikselen yamag, kayalik alanlar, 1108m., K 370 19°54.145>” D 027055°50.967°* L.82: Aksivri tepesi bat1 yamaci,
P.brutia ormani agikliklari, kayalik alanlar, 1176m., K 370 19°57.386° D 027056°03.485” L.83: Aksivri tepesi bat1 yamaci, kayalik
alan, 1201 m., K 370 19°56.631”’ D 027056°08.594” L.84: Aksivri tepesi, kayalik alan, 1240m., K 370 19°56.274>’ D
027056°10.592” L.85: Aksivri tepesisi, kayalik alan, 1248 m., K 370 19°54.612”> D 027056°12.535°" L.86: Kocakir tepesi, P.brutia
ormani agikliklari, 969m., K 370 19°39.012>* D 027055°20.810°” L.87: Kocakir tepesi, P.brutia ormani agikliklari,
kayalik alanlar, 947m., K 370 19°54.612°> D 027056°12.535”> L.88: Kocakir tepesinin giineyi, Sar1 dere ¢evresi, 702m., K 370
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19°00.000’ D 027055°16.539*” L.89: Kocakir tepesinin giineyi, Sar1 dere ¢evresi, 755m., K 370 19°07.852”” D
027055°00.163”’ L.90: Kocakir tepesinin giiney batisi, 729m., K 370 19°03.636°° D 027055°03.644”> L.91: Kocakir tepesinin giiney
bat1 yamaci, 798m., K 370 19°15.803"" D 027054°54.999" L.92: Kocakir tepesinin giiney yamaci, 818m., K 370 19°19.497"’
D 027055°12.234° L.93: Kocakir tepesinin giiney yamaci, 822m., K 370 19°21.433”” D 027055°14.829°* L.94: Kocakir tepesinin
giiney yamaci, 844 m., K 370 19°25.086°° D 027055°23.598”* L.95: Kocakir tepesinin giiney yamaci, P.brutia orman: 863 m.,K 370
19°25.485> D 027055°22.616°” L.96: Kocakir tepesine yakin kayalik arazi, 997 m., K 370 19°38.160°> D 027055°18.729"* L.97:
Kocakir tepesi Aksivri tepesi arasindaki sirt, 1007m.,K 370 19°40.110°> D 027055°22.163” L.98: Kocakir tepesi Aksivri tepesi
arasindaki sirt, 1014m.,.K 370 19°42.678°> D 027055°28.555* L.99: Kocakir tepesi giiney yamaci, kayalik arazi, 845m., K 370
19°21.282°° D 027055°18.441°° L.100: Sar1 dere gevresi , 631 m., K 370 19°00.825”° D 027055°16.400°” L.101: Sar1 dere ¢evresi
, 657 m., K 370 19°06.382’* D 027055°16.505>* L.102: Sar1 dere ¢evresi , 682 m.,K 370 19°06.121>* D 027055°13.593"* L.103:

Kocakir tepesinin giiney yamaci , P.brutia ormani, 760 m., K 370 19°12.825”> D 027054°53.914*° L.104:
Kocakir tepesinin giiney yamaci , P.brutia ormani, 784 m., K 370 19°16.133*> D 027055°00.794”* L.105: Kocakir tepesinin giiney
yamaci , seyrek P.brutia ormani, 825 m., K 370 19°19.041"’ D 027055°12.673”° L.106: Kocakir tepesinin giiney
yamaci , seyrek P.brutia ormani, 831 m., K 370 19°21.216”’ D 027055°18.153°” L.107: Kocakir tepesinin giiney
yamaci, seyrek P.brutia ormani, kayalik arazi 841 m., K 370 19°22.371>° D 027055°20.810” L.108: Kocakir

tepesinin gliney yamaci, Mermer ocaginin kuzeybatisi, P.brutia ormani alt1, 888 m., K 370 19°25.567°> D 027055°19.656°* L.109:
Kocakir tepesinin giiney yamaci, zirvesinin alt kismi, P.brutia ormani alti, 929 m., K 370 19°30.634°> D 027055°20.343"” L.110:
Kocakir tepesinin giliney yamaci, zirvesinin alt kismi, P.brutia ormani alti, 984 m., K 370 19°35.153*> D 027055°18.173”* L.111:
Kocakir tepesi sirt1, seyrek P.brutia ormani, 1006 m., K 370 19°37.899”* D 027055°18.297"* L.112: Kocakir tepesinin kuzey yamaci,
P.brutia ormani, 993 m., K 370 19°38.531°> D 027055°19.782°* L.113: Kocakir tepesi sirt1, seyrek P.brutia ormani, 1007 m., K 370

19°41.538” D 027055°25.184°° L.114: Kocakir tepesi ile Aksivri tepesi arasindaki sirt, seyrek P.brutia ormani, 1049 m., K
370 19°45.233” D 027055°34.687>° L.115: Kocakir tepesi giiney yamaci, P.brutia ormani, 932 m., K 370 19°27.435>
D 027055°19.299°” L.116: Kocakir tepesi giiney yamaci, P.brutia orman agikligi, 760 m., K 370 19°13.825”° D

027054°53.914”* L.117: Kocakir tepesinin giineyi, Sar1 dere kenar1, 660m.,K 370 19°06.162°> D 027055°15.063”* L.118: Kocakir
tepesinin giineyi, Sar1 dere kenari, 692m.,K 370 19°06.849> D 027055°09.604° L.119: Kocakir tepesinin giineyi, Sar1 dere kenari,
P.brutia ormani , 796m., K 370 19°10.420°* D 027054°52.197”> L.120: Kocakir tepesi giiney yamaci, P.brutia ormani , 802m., K 370
19°16.335> D 027055°02.621°" L.121: Kocakir tepesi giiney yamaci, P.brutia ormani , 834 m., K 370 19°19.250> D
027055°12.021°* L.122: Kocakir tepesi gliney yamact, P.brutia ormani , 849 m., K 370 19°21.832*> D 027055°21.191* L.123:
Kocakir tepesi giiney yamaci, seyrek P.brutia ormani, kayalik arazi, 860m., K 370 19°26.240"’ D 027055°20.432°° L.124:
Kocakir tepesi zirvesi alti, P.brutia ormani, 939m., K 370 19°27.957°* D 027055°15.509”* L.125: Kocakir tepesi zirvesi alti, P.brutia
ormani, 954m., K 370 19°33.367°> D 027055°11.781°* L.126: Kocakir tepesi zirvesi alti, P.brutia ormani, 937m., K 370 19°24.606*’
D 027055°07.475”° L.127: Kocakir tepesinin giineyi, Sari derenin iist yamaci, 670m., K 370 19°07.028>> D 027055°16.093"* L.128:
Kocakir tepesinin giineyi, Sar1 derenin {ist yamaci, 705m., K 370 19°06.808”* D 027055°04.262"* L.129: Kocakir tepesinin giineyi,
P.brutia ormant , 725m., K 370 19°04.240”’ D 027055°01.749°” L.130: Kocakir tepesinin giiney batisi, P.brutia
ormani, 760m.,K 370 19°11.917°> D 027054°43.065°* L.131: Kocakir tepesinin batisi, P.brutia ormani, 795m., K 370 19°15.693*” D
027054°35.292”* L.132: Kocakir tepesinin batisi, P.brutia ormani, 759m., K 370 19°20.294>* D 027054°30.541"* L.133: Kocakir
tepesinin kuzeybatisi, 823m., K 370 19°25.031°° D 027054°27.183"* L.134: Kocakir tepesinin kuzeybatisi, P.brutia orman agiklg1,
735m., K 370 19°30.140”° D 027054°30.596°" L.135: Kocakir tepesinin kuzeybatisi, Aksivri ve Kiigiik Sivri tepelerinin
giineybatisi, Aksivri tepesi sirtinin giineyi, P.brutia ormani, 705m., K 370 19°36.141°> D 027054°30.287"" L.136: Aksivri ve Kiigiik
Sivri tepelerinin batisi, Aksivri sirt1, 653m., K 370 19°46.867°° D 027054°26.139°° L.137: Aksivri ve Kiigiik Sivri tepelerinin batisi,
Aksivri sirtt, Armut Gedigi’nin glineyi, 647m., K 370 19°53.678”> D 027054°26.043"* L.138: Aksivri ve Kiigiik sivri tepelerinin
batisi, Aksivri sirti, Armut Gedigi’nin glineyi, P.brutia orman agiklgi, 631m., K 370 19°56.397°* D 027054°31.986°" L.139: Aksivri
ve Kiigiik Sivri tepelerinin batisi, Aksivri sirt1, 644m., K 370 19°40.495”> D 027054°28.467°’ L.140: Milas —Korucuk — Bahgeyaka
Mah. , tarla, 611m., K 37018°33.890°’ D 027055°07.441”’ L.141: Milas —Korucuk — Bahgeyaka Mah. kuzeyi, makilik alan, 590m.,K
370 19°33.492°°D 027055°11.320”* L.142: Milas —Korucuk — Bahgeyaka Mah. kuzeyi, Saridere’nin bati yamaci , P.brutia orman
acikligi, 600m., K 37018°34.275”> D 027 055°04.461°° L.143: Kocakir tepesinin giineyi, Sart derenin iist yamaci, 642 m., K 370
19°06.176> D 027 055’12.659”° L.144: Kocakir tepesinin giiney batisi, P.brutia ormani, 776 m., K 37 019°06.176> D
027054°53.674”* L.145: Kocakir tepesinin giiney bati yamaci, P.brutia ormani, 745 m., K 37 019°13.963*> D 027 054°53.557"’
L.146: Kocakir tepesinin giiney yamaci, P.brutia ormani, 800 m., K 37 019°17.149”’ D 027055°06.226°° L.147:
Kocakir tepesinin giiney yamaci, P.brutia ormani, 819 m., K 37019°19.511°> D 027055°06.864"°

L.148: Kocakir tepesinin gliney yamaci, P.brutia orman agikligi, 841 m., K 37019°21.200>” D 027 055°16.910°°L.149: Kocakir
tepesinin giiney yamaci, seyrek P.brutia ormani, kayalik arazi, 865m., K 37019°22.807°> D027055°20.419°’L.150: Kocakir tepesinin
giliney yamaci, seyrek P.brutia ormani, kayalik arazi, 891m., K 37019°25.928°’D 027055°20.061°* L.151: Kocakir tepesi zirvesi alti,
P.brutia ormani, 928m., K 37019°28.808’> D 027 055°17.281°* L.152: Kocakir tepesi zirvesi, seyrek P.brutia ormani, Aksivri
tepesinin giiney batisi, iki tepe arasindaki sirt, 1006m., K 37019°55.853°” D027055°11.561”* L.153: Kocakir tepesi zirvesi, seyrek
P.brutia ormani, Aksivri tepesinin giiney batisi, iki tepe arasindaki sirt, 1003m., K 37019°38.160> D 027055°14.658*” L.154:
Kocakir tepesi, Aksivri tepesinin giiney batisi, P.brutia ormani, 994m., K 37019°38.325>* D 027 055°18.135>* L.155: Milas-
Korucuk- Bahgeyaka Mah., 550m., K 37018°24.167”’ D 027055°04.221°” L.156: Milas-Korucuk- Bahgeyaka
Mah. tarla, 552m., K 37018°27.477"’ D 027055°07.606”° L.157: Bahgeyaka Mah., Saridere ¢evresi, 594m., K
37018°42.597°> D 027055°09.034"* L.158: Kocakir tepesi giineyi, Saridere ¢evresi, P.brutia orman agikligi, 608m., K 37018°54.160"’
D 027 055°14.534>” L.159: Kocakir tepesi giineyi, Saridere gevresi, P.brutia orman agiklifi, 642m., K 37019°07.014>> D 027
055°03.831°” L.160: Kocakir tepesinin giiney yamaci, P.brutia ormani, 821m., K 37019°19.387°> D 027055°12.804°* L.161: Kocakir
tepesinin giiney yamaci, seyrek P.brutia ormani, kayalik arazi, 847 m., K 37019°21.131>> D 027 055°18.180°” L.162: Kocakir tepesi
giliney yamaci , P.brutia ormani, 897 m., K 37019°25.100°> D 027 055°17.844"° L.163: Kocakir tepesi zirvesi alti, P.brutia ormant,
918 m., K 37019°26.144>* D 027 055°15.921"’ L.164: Kocakir tepesi zirvesi alti, P.brutia ormani, 947 m., K 37019°29.055”* D 027
055°14.781°” L.165: Kocakir tepesi zirvesi alt1, P.brutia ormani, 965 m., K 37019°29.934"* D 027 055°14.438"” L.166: Kocakir tepesi
zirvesi. Seyrek P.brutia ormani, 1015m., K 37019°34.837°> D 027 055°10.936”* L.167: Kocakir tepesinin giiney yamaci, P.brutia
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ormant agikligi, 852m., K 37019°21.447>° D 027 055°19.169”* L.168: Kocakir tepesinin giiney yamaci, P.brutia ormani agikligi,
845m., K 37019°18.330”” D 027 054°56.091°* L.169: Kocakir tepesinin giiney batisi, P.brutia ormani, 778 m., K 37 019°13.098”> D
027054°53.166”* L.170: Kocakir tepesinin giiney yamact, P.brutia ormani, 790 m., K 37 019°15.968°> D 027054°54.476* L.171:
Milas-Korucuk-Bahgeyaka Mah. kuzeyi , Saridere ¢evresi, 596m., K 37 018°42.542°’ D 027055°07.983”* L.172: Milas-
Korucuk-Bahgeyaka Mah. kuzeyi, Saridere ¢evresi, P.brutia orman agikligi, 602 m., K 37018°34.343”> D 027055°08.121°* L.173:
Milas-Korucuk-Bahgeyaka Mah. kuzeyi, Saridere gevresi, P.brutia orman agikligi, 646 m., K 37 018°47.087°> D 027055°09.652"’
L.174: Milas-Korucuk-Bahgeyaka Mah. kuzeyi, Saridere ¢evresi, P.brutia orman agikligi, 626 m., K 37 018°36.513> D
027055°02.758>" L.175: Milas-Korucuk-Bahgeyaka Mah. kuzey batisi, P.brutia orman agikligi, 654 m., K 37 018°33.300” D
027054°57.993”> L.176: Milas-Korucuk-Bahgeyaka Mah. kuzeyi, P.brutia orman a¢ikhgi, 592 m., K 37 018°32.311” D
027055°00.000>> L.177: Milas-Korucuk-Bahgeyaka Mah. kuzeyi, P.brutia orman acikh@i, 588 m., K 37 018°34.590°" D
027055°08.553” L.178: Milas-Korucuk-Bahgeyaka Mah. kuzeyi, P.brutia orman acgikligi, 586 m., K 37 018°32.421” D
027055°12.488°> L.179: Bahceyaka Mah. kuzeydogusu, Kizilmese sirtinin giineyi, Ugpmarlar deresi cevresi, 579m., K 37
018°35.071°° D 027055°16.436” L.180: Ugpinarlar deresi dogusu, makilik alanlar, 585m., K 37 018°32.283>> D 027055°19.100*
L.181: Ugpmnarlar deresi dogusu, makilik alanlar, 590 m., K 37 018°28.974” D 027055°24.470>> L.182: Bahgeyaka Mah.
kuzeydogusu, Kizilmese sirtinin giineyi, makilik alanlar, 668m., K 37 018°29.413*> D 027055°37.207° L.183: Bahgeyaka Mah.
kuzeydogusu, Kizilmese sirtinin gilineyi, makilik alanlar, 674m., K 37 018°29.042°> D 027055°39.761°* L.184: Bah¢eyaka Mah.
kuzeydogusu, Kizilmese sirtinin giineyi, makilik alanlar, 682 m., K 37 018°29.166>* D 027055°45.138°” L.185: Bahgeyaka Mah.
kuzeydogusu, Kizilmese sirtinin giineyi, P.brutia orman alt1 , 687 m., K 37 018°28.919”” D 027055°44.328”* L.186: Bahceyaka Mah.
kuzeydogusu, Kizilmese sirtinin giineyi, P.brutia orman alt1 , 734 m., K 37 018°33.725”’ D 027055°44.643"’ L.187: Bahgeyaka Mah.
kuzeydogusu, Kizilmese sirtinin giineyi, P.brutia orman alt1 , 796 m., K 37018°37.104°* D 027055°47.919”°

L.188: Aksivri tepesinin ve Kizilmese sirtinin giineyi, yangin dnleme seridi, 801m., K 3 018°37.488”* D 027055°49.594>° L.189:
Aksivri tepesinin ve Kizilmese sirtinin giineyi, yangin onleme seridi, 807m., K 37018°37.694°” D 027055°53.439”> L.190: Aksivri
tepesinin ve Kizilmese sirtinin giineyi, yangin 6nleme seridi, 861m., K 37018°38.820”> D 027055°59.351”” L.191: Aksivri tepesinin
ve Kizil mese sirtinin giineyi, yangin dnleme seridi, 851m., K 37018°39.438” D 027056°00.443”* L.192: Aksivri tepesinin giineyi ,
mermer ocagmin giineydogusu, 849m., K 37018°44.753°’D 027056°08.690°* L.193: Aksivri tepesinin giineyi , mermer ocaginin
gilineydogusu, 895m., K 37018°50.397°> D 027056°15.982* L.194: Aksivri tepesinin ve mermer ocagmin giineyi, orman yolu
kavsagi, 880m., K 37018°57.675*> D 027056°17.170’L.195: Aksivri tepesinin ve mermer ocaginin giineyi, P. brutia orman agikligi,
778m., K 37018°56.975” D 027055°47.308>° L.196: Bahgeyaka Mah. Saridere cevresi, 682m., K 37018°38.381° D
027055.07.365”* L.197: Bahgeyaka Mah. Saridere ¢evresi, 560m., K 37 018°34.398” D 027055.04.880°* L.198: Kocakir tepesinin
giiney batisi, P. brutia orman agikligt, 780m., K 37 019°13.056°” D 027054°40.689°” L.199: Kocakir tepesinin batisi, P. brutia orman
acikligi, 777m., K 37 019°19.322>” D 027054°30.486°> L.200 : Kocakir tepesinin batisi, P. brutia orman agikligi, 732m., K 37
019°27.874°> D 027054°29.428” L.201: Kocakir tepesinin kuzeybatisi, Aksivri tepesi sirtinin giiney batisi, P.brutia ormani, 721m.,
K 37 019°33.120°” D 027054°28.900°> L.202: Kocakir tepesinin kuzeybatisi, Aksivri tepesi sirtinin giiney batisi, P.brutia ormani,
672m., K 37 019°41.429”” D 027054°27.231"’ L.203: Kocakir tepesinin kuzeybatisi, Aksivri tepesi sirtinin giiney batisi, P.brutia
ormani, 673m., K 37 019°42.994°° D 027054°26.231”° L.204: Kiiciik sivri ve Aksivri tepesi sirtinin dogusu, P.brutia orman agikligi,
632m., K 37 019°58.183** D 027054°23.406"° L.205: Aksivri tepesi sirt1 , Kiigiiksivri tepesinin dogusu, P.brutia ormani, 1056m., K
37 020°02.241 D 027055°22.196”* L.206: Aksivri tepesi sirt1 , Kiiciiksivri tepesinin dogusu, P.brutia ormani, 1026m., K 37
020°00.420° D 027055°30.346* L.207: Aksivri tepesi sirti , Kiigiiksivri tepesinin dogusu, P.brutia ormani, 889m., K 37
020°00.620 D 027055°00.520°* L.208: Kiiglik sivri ve Aksivri tepesi sirtinin dogusu, P.brutia orman agikligi, 657m., K 37
020°00.000°> D 027054°24.120>* L.209: Kocakir tepesi giiney yamaci, P. brutia orman agikligi, 815 m., K 37 019°19.634° D
027055°12.076”> L.210: Kocakir tepesi giiney yamaci, P. brutia orman agikligi, 817 m., K 37 019°21.447°> D 027055°18.956”’
L.211: Kocakir tepesi gliney yamaci, P. brutia orman ag¢ikligi, 874 m., K 37 019°25.128”° D 027055°20.583"” L.212:
Kocakir tepesinin zirvesinin alti, seyrek P.brutia orman alt1, 959m., K 37 019°35.784”° D 027055°18.180°” L.213: Kocakir tepesi ile
Aksivri tepesi arasindaki sirt, seyrek P.brutia ormani, 1015m.,K 37019°43.667° D 027055°31.007”’ L.214: Kocakir tepesi ile Aksivri
tepesi arasindaki sirt, seyrek P.brutia ormani, 1075m., K 37 019°47.183”’ D 027055°39.164° L.215: Kocakir tepesi ile Aksivri tepesi
arasindaki sirt, seyrek P.brutia ormani, 1080m., K 37 019°51.769>” D 027055°47.397"* L.216: Aksivri tepesinin bat1 yamaci, seyrek
P.brutia ormani, 1134m., K 37 019°56.988”* D 027055°57.875" L.217: Kiigliksivri ve Aksivri tepelerinin batisi, sirt, P.brutia orman
acikligi, 1025m., K 37 020°01.440°> D 027055°38.012"° L.218: Aksivri tepesinin bati yamaci, seyrek P.brutia ormani, 1104m.,K
37019°55.120”° D027055°54.243’

3. Bulgular
3.1.Floristik liste

Arazi galismasinda toplanan 1083 bitki 6rneginin tayini sonucunda asagidaki flora listesi olusturulmustur.
Endemik ve nadir olan taksonlarin tehlike kategorilerini belirlemek igin “ Tiirkiye Bitkileri Kirmizi Kitabi”ndan ve
IUCN tarafindan hazirlanan kitap taranarak ortaya konmustur. Familya, cins ve tiirler Flora of Turkey kitabindaki cilt
sirasina gore verilmistir. Kullanilan kisaltmalar; EN: Tehlikede, VU: Zarar Gorebilir, LR(Ic): Az Tehlike Altinda ve En
Az Endise Verici, LR(nt): Az Tehlike Altinda ve Tehlike Altina Girebilir, LR(cd): Az Tehlike Altinda ve Koruma
Onlemi Gerektiren, End: Endemik, D.Akd. Ele. : Dogu Akdeniz Elementi, Ir.-Tur. Ele. : iran-Turan Elementi, Avr.-
Sib. : Avrupa-Sibirya ve U: Ummahan Oz’diir.

1. Boliim: PTERIDOPHYTA 22.12.2013
1. PTERIDACEAE Adiantum capillus-veneris L.,U.1072,
Cheilanthes pteridioides (Reich.)C.Chr., U.136, L.19, L.208,07.10.2014
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2. DENNSTAEDTIACEAE

Pteridium aquilinum (L.) Kuhn.,U.049, L.9, 2.11.2013
3. ASPLENIACEAE

Asplenium adiantum-nigrum L., U.106, L.11,
30.11.2013

A. ceterach L., U.038, L.6, 2.11.2013

4. CYSTOPTERIDACEAE

Cystopteris fragilis (L.) Bernh., U.134,
L.17,22.12.2013; U.234, L.43, 15.02.2014
5.DRYOPTERIDACEAE

Dryopteris pallida ( Broy) Fomin., U.135, L.18,
22.12.2013, Akd.

6. POLYPODIACEAE

Polypodium australe Fee, U.107, L.11, 30.11.2013
2. Boliim: SPERMATOPHYTA

1. Alt boliim: GYMNOSPERMAE

1. Simif: CONIFEROPSIDA

7. PINACEAE

Pinus nigra Arn subsp. pallasiana (Lamb.) Holmboe,
U.142, L.21, 22.12.2013

P. brutia Ten.,U.024, L.3, 2.11.2013; U.136, U.138,
L.19, 22.12.2013;U.143, L.21, 22.12.2013; U.220,
L.39, 01.02.2014; U.366, L.81, 15.03.2014, D.Akd.
P. pinea L., U.136, U.137, L.19, 22.12.2013
8.CUPRESSACEAE

Juniperus oxycedrus L. subsp. oxycedrus, U.363,
L.79, 15.03.2014; U.364, L.80, 15.03.2014; U.1082,
L.218, 19.10.2014

J. phoenicia L., U.768, L.137, 24.04.2014; U.1069,
L.206, 07.10.2014, Akd.

J. foetidissima Willd., U.373, L.84, 15.03.2014

2. Alt boliim: ANGIOSPERMAE

1. Sinif: MAGNOLIOPSIDA (DICOTYLEDONES)
9. RANUNCULACEAE

Anemone blanda Schott & Kotchy, U.167, L.24,
19.01.2014; U.211, L.37, 01.02.2014; U.213,L.37,
01.02.2014; U.294, L.66, 22.02.2014

A. coronaria L. var. coccinea ( Jord.) Burn., U.182 ,
L.3, 19.01.2014; U.232, L.42, 15.02.2014; U.259,
L.16, 15.02.2014; U.275, L.57, 22.02.2014, Akd.

A. coronaria L. var. cyanea (Risso) Ard., U.253, L.16,
15.02.2014; U.278, L.57, 22.02.2014, Akd.

A. coronaria L. var. rosea (Hanry) Batt., U.260, L.16,
15.02.2014, Akd.

Clematis cirrhosa L., U.032, L.3, 2.11.2013; U.069,
L.10, 30.11.2013, Akd .

Ranunculus sericeus Banks & Sol., U.607, L.118,
20.04.2014, Ir.-Tur.

R. neapolitanus Ten., U.383, L.2, 26.03.2014; U.576,
L.2, 20.04.2014; U.615, L.119, 20.04.2014

R. paludosus Poiret., U.641, L.119, 20.04.2014

R. sprunerianus Boiss., U.670,L.42, 24.04.2014, D.
Akd. R. argyreus Boiss., U.556, L.110, 13.04.2014;
U.652,L..124, 20.04.2014

R. marginatus d'Urv. var. trachycarpus (Fisch. &
Mey.), U.303, L.1, 08.03.2014; U.449, L.96,
26.03.2014

R. muricatus L., U.685, L.42, 24.04.2014

R. ficaria L. subsp. ficariiformis Rouy & Fouc.,
U.150, L.23, 19.01.2014
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10. PAPAVERACEAE

Papaver rhoeas L., U.305, L.1, 08.03.2014; U.471,
L.2, 13.04.2014; U.481, U.677, L.42, 24.04.2014;
U.862, L.155, 07.06.2014; U.876, U.882, U.883,
L.155, 07.06.2014

P. argemone L. subsp. nigrotinctum (Fedde) Kadereit.,
U.674, L.42, 24.04.2014, D.Akd.

P. argemone L. subsp. davisii Kadereit., U.492, L.42,
13.04.2014, D.Akd., End (VU).

Hypecoum procumbens L., U.304, L.1, 08.03.2014,
Akd.

H. imberbe Sibth. & Sm., U.276, L.57, 22.02.2014
Fumaria macrocarpa Parlatore., U.311,L.42,
08.03.2014, D.Akd.

F. kralikii Jordan., U.306, L.1, 08.03.2014, Akd.

F. densiflora DC., U.313, L.42, 08.03.2014

F. officinalis L., U.230, L.42, 15.02.2014; U.411,
L.42, 26.03.2014

F. vaillantii Lois., U.266,L.42, 22.02.2014

F. parviflora Lam., U.393, L.2, 26.03.2014

11. BRASSICACEAE (CRUCIFERAE)

Brassica nigra (L.) Koch., U.301, L.66, 22.02.2014
Sinapis alba L., U.333, L.70, 08.03.2014; U.397, L.42,
26.03.2014

S. arvensis L., U.873, L.155, 07.06.2014; U.903,
L.156, 07.06.2014

Conringia grandiflora Boiss. & Heldr., U.354, L.75,
15.03.2014; U.381, L.87, 15.03.2014, D.Akd., End
(LR (cd))

Raphanus raphanistrum L., U.190, L.31, 01.02.2014;
U.312, L.42, 08.03.2014; U.332, U.335, L.70,
08.03.2014

Calepina irregularis (Asso) Thellung., U.163,L.23,
19.01.2014;U.265, U.268, L.42, 22.02.2014; U.341,
L.1, 15.03.2014

Iberis carnosa Willd., U.557, L.110, 13.04.2014,
D.Akd. I. carica Bornm., U.431, L.93,
26.03.2014; U.446, L.96, 26.03.2014; U.852, L.153,
17.05.2014, D.Akd., End (LR(nt))

Biscutella didyma L., U.285, L.59, 22.02.2014
Microthlaspi perfoliatum( L.) F.K.Mey., U.271, L.56,
22.02.2014; U.280, L.58, 22.02.2014

Capsella bursa-pastoris (L.) Medik., U.159, L.23,
19.01.2014; U.165, L.23, 19.01.2014; U.283,L.59,
22.02.2014; U.578, L.2, 20.04.2014; U.609, L.118,
20.04.2014

Alyssum smyrnaeum C.A.Meyer, U.547, L.106,
13.04.2014; U.277, L.57, 22.02.2014, D. Akd.

A. fulvescens Sibth. & Sm. var. fulvescens, U.242,
L.49, 15.02.2014; U.367, L.82, 15.03.2014, D. Akd.
A. minus (L.) Rothm. var. minus, U.435, L.93,
26.03.2014

A. minutum Schlecht. ex DC., U.145, L.22,
22.12.2013; U.176, L.28, 19.01.2014; U.239,L..46,
15.02.2014; U.448, L.96, 26.03.2014

Clypeola jonthlaspi L., U.281, L.58, 22.02.2014
Matthiola montana Boiss., U.558, L.111, 13.04.2014,
End(LR(nt))

Malcolmia chia (L.) DC, U.577, L.2, 20.04.2014,
D.Akd.
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M. flexuosa (Sibth. & Sm.) Sibth. & Sm., U.353, L.75,
15.03.2014; U.380, L.86, 15.03.2014, D.AKkd.
Aubrieta canescens (Boiss.) Bornm. subsp.canescens.,
U.370, L.82, 15.03.2014; U.372, L.84, 15.03.2014;
U.377, L.85, 15.03.2014, End(LR(Ic))

Erophila verna (L.) Chevall. subsp. verna,
U.210,L.36, 01.02.2014; U.218,L.39, 01.02.2014

E. verna (L.) Chevall. subsp. macrocarpa (Boiss. &
Heldr.) Walters, U.179, L.3, 19.01.2014

Arabis verna (L.) DC., U.323, L.67, 08.03.2014;
U.414, L.8, 26.03.2014; U.512, L.11, 13.04.2014;
U.592, L.117, 20.04.2014, Akd.

Andrzeiowskia cardamine Rchb., U.541, L.106,
13.04.2014

Nasturtium officinale R. Br., U.316, L.11,
08.03.2014; U.586, L.2, 20.04.2014

Cardamine graeca L., U.164,L.23, 19.01.2014

C. hirsuta L., U.172, L.26, 19.01.2014; U.180, L.3,
19.01.2014; U.196, U.200, L.32, 01.02.2014; U.233,
L.42,15.02.2014; U.254, L.16, 15.02.2014; U.284,
L.59, 22.02.2014

Hornungia petraea (L.) R. Br., U.376, L.84,
15.03.2014 Sisymbrium officinale (L.) Scop.,
U.680, L.42, 24.04.2014

Draba bruniifolia Stev. subsp. heterocoma (Fenzl)
Coode & Cullen var. nana (Stapf) Schulz, U.553,
L.108, 13.04.2014; U.566, L.114, 13.04.2014; U.658,
L.125, 20.04.2014, End (LR (Ic)).

Aethionema arabicum (L.) Andrz. ex DC., U.757,
L.135, 24.04.2014

Ae. saxatile (L.)Aiton, Hortus Kew., U.559, L.111,
13.04.2014

12. CISTACEAE

Cistus laurifolius L., U.141, L.20, 22.12.2013, Akd.
C. creticus L., U.026,L.3, 2.11.2013; U.526, L.102,
13.04.2014, Akd.

C. salviifolius L., U.525, L.102, 13.04.2014; U.618,
L.119, 20.04.2014; U.726, U.728, L.127, 24.04.2014
Fumana arabica (L.) Spach var. arabica, U.647,
L.121, 20.04.2014; U.935, L.161, 07.06.2014
Tuberaria guttata (L) Four. var. guttata., U.731,
L.127, 24.04.2014

T. guttata (L) Four. var. plantaginea (Wild.) Gross.,
U.666, L.42, 20.04.2014; U.801, L.140, 17.05.2014
T. guttata (L) Four. var. inconspicua (Thib.) Batt. et
Trab., U.533, L.103, 13.04.2014; U.820, L.145,
17.05.2014

13. VIOLACEAE

Viola odorata L., U.155, U.156, L.23, 19.01.2014;
U.187, L.30, 01.02.2014; U.193, L.31, 01.02.2014
14. CARYOPHYLLACEAE

Minuartia mesogitana (Boiss.) Hand.-Mazz subsp.
mesogitana, U.621, L.119, 20.04.2014, D. Akd.

M. hybrida (Vill.) Schischk. subsp. turcica McNeill,
U.635, L.119, 20.04.2014

Stellaria media (L.) Vill. subsp. media., U.199, L.32,
01.02.2014; U.252, L.16, 15.02.2014

Cerastium brachypetalum Pers. subsp. roeseri
(Boiss.& Heldr.) Nymon, U.585, L.2, 20.04.2014

C. dubium (Bastard) O. Schwarz., U.456, L.97,

26.03.2014

Dianthus elegans d’Urv. var. elegans, U.1081, L.217,
19.10.2014

D. zonatus Fenzl var. zonatus, U.924, L.160,
07.06.2014; U.927, L.160, 07.06.2014; U.930, L.161,
07.06.2014; U.1035, L.182, 28.09.2014

Petrorhagia dubia (Raf.) G.Lopez & Romo , U.619,
L.119, 20.04.2014; U.623, L.119, 20.04.2014; U.629,
L.119, 20.04.2014; U.638, L.119, 20.04.2014; U.717,
L.11, 24.04.2014; U.822, L.146, 17.05.2014

Velezia pseudorigida Hub.-Mor., U.940, L.164,
07.06.2014, D.Akd., End(VU).

Silene italica (L.) Pers., U.510, L.11, 13.04.2014

S. odontopetala Fenzl., U.543, L.106, 13.04.2014

S. vulgaris (Moench) Garcke. var. macrocarpa
(Turrill) Coode & Cullen, U.867, L.155, 07.06.2014
S. behen L., U.718, L.11, 24.04.2014

S. cariensis Boiss.,U.856, L.154, 17.05.2014; U.936,
L.162, 07.06.2014; U.944, L.166, 07.06.2014, D.Akd.,
End(LR( cd)).

S. dichotoma Ehrn. subsp. dichotoma, U.519, L.101,
13.04.2014; U.603, L.117, 20.04.2014

S. echinospermoides Hub.-Mor., U.796, L.140,
17.05.2014; U.928, L.160, 07.06.2014; U.939, L.163,
07.06.2014, D.Akd., End(LR(cd)).

S. gallica L., U.588, L.2, 20.04.2014; U.628, L.119,
20.04.2014; U.703, U.709, L.42, 24.04.2014; U.802,
L.140, 17.05.2014

S. subconica Friv.,U.857, L.154, 17.05.2014; U.942,
L.166, 07.06.2014

S. urvillei Schott, U.837, L.150, 17.05.2014; U.855,
L.154, 17.05.2014, D.Akd., End(VU).

S. conoidea L., U.730, L.127, 24.04.2014; U.747,
L.132, 24.04.2014

S. discolor Sibth. & Sm., U.540, L.106, 13.04.2014
15. POLYGONACEAE

Polygonum patulum Bieb . subsp. patulum., U.055,
L.1,30.11.2013

P. convolvulus L., U.772, L.139, 24.04.2014

Rumex acetosella L., U.309, L.42, 08.03.2014

R. tuberosus L. subsp. creticus (Boiss.) Rech., U.231,
L.42,15.02.2014; U.314, L.42, 08.03.2014

R. pulcher L., U.078, L.10, 30.11.2013; U.616, L.119,
20.04.2014

16. AMARANTHACEAE

Chenopodium murale L., U.973, L.32, 24.07.2014
C. opulifolium Schrad, U.053,L.1, 30.11.2013

C. album L. subsp. album var. album, U.057, L.1,
30.11.2013

Amaranthus retroflexus L., U.058, L.1, 30.11.2013;
U.972, L.32, 24.07.2014

17. HYPERICACEAE (GUTTIFERAE)
Hypericum perfoliatum L., U.902, L.156, 07.06.2014;
U.915, L.158, 07.06.2014; U.978, U.988, L.32,
24.07.2014; U.1009, L.173, 28.08.2014, Akd.

H. atomarium Boiss., U.1044, L.190, 28.09.2014,
D.Akd.

H. perforatum L., U.922, L.159, 07.06.2014

18. MALVACEAE

Malva sylvestris L., U.396, L.2, 26.03.2014; U.667,
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L.42, 20.04.2014; U.710, L.42, 24.04.2014

M. nicaeensis All., U.678, L.42, 24.04.2014

M. linnaei M.F.Ray., U.052, L.1, 30.11.2013; U.491,
L.42,13.04.2014

Alcea biennis Winterl., U.869, L.155, 07.06.2014

19. LINACEAE

Linum strictum L. var. spicatum Pers., U.834, L.149,
17.05.2014

L. bienne Miller, U.516, L.101, 13.04.2014; U.568,
L.114, 13.04.2014; U.741, L.130, 24.04.2014; U.762,
L.136, 24.04.2014, Akd.

L. usitatissimum L., U.648, L.122, 20.04.2014

20. GERANIACEAE

Geranium lucidum L., U.297, L.66, 22.02.2014;
U.350, L.73, 15.03.2014; U.584, L.2, 20.04.2014;
U.604, L.117, 20.04.2014; U.746, L.131, 24.04.2014
G. purpureum Vill., U.598,L..117, 20.04.2014

G. rotundifolium L., U.062, L.1, 30.11.2013; U.195,
L.32,01.02.2014; U.580, U.583, L.2, 20.04.2014

G. molle L. subsp. molle, U.302, L.66, 22.02.2014;
U.317, L.11, 08.03.2014; U.346, L.1, 15.03.2014

G. pusillum Burm. fil., U.707,L.42, 24.04.2014;
U.872, L.155, 07.06.2014

G. columbinum L., U.499, L.42, 13.04.2014

G. dissectum L., U.408, L.42, 26.03.2014; U.688,
L.42, 24.04.2014

Erodium gruinum (L.) L Herit, U.775, L.140,
17.05.2014, D.Akd.

E. botrys (Cav.) Bertol, U.334, L.70, 08.03.2014, Akd.
E.malacoides (L.) L'Herit, U.061, L.1, 30.11.2013;
U149, L.23, 19.01.2014, Akd.

E. cicutarium (L.) L’Herit subsp. cicutarium, U.065,
L.1,30.11.2013; U.151, L.23, 19.01.2014; U.286,
L.60, 22.02.2014; U.914, L.158, 07.06.2014

E. moschatum (L.) L’Herit, U.184, L.30, 01.02.2014,
Akd.

E. acaule (L.) Bech. & Thell., U.214, L.38,
01.02.2014; U.237, L.45, 15.02.2014, Akd.

21. ZYGOPHYLLACEAE

Tribulus terrestris L., U.996, L.172, 24.07.2014

22. VITACEAE

Vitis sylvestris Gmelin., U.900, L.156, 07.06.2014;
U.984, L.32, 24.07.2014

23. ANACARDIACEAE

Pistacia atlantica Desf., U.804, L.140, 17.05.2014;
U.806, U.808, L.142, 17.05.2014; U.1020, L.176,
28.08.2014; U.1045, L.191, 28.09.2014

P. palaestina Boiss., U.1065, L.203, 07.10.2014;
U.1077, L.213, 19.10.2014, D. Akd.

24. FABACEAE (LEGUMINOSAE)

Spartium junceum L., U.029, L.3, 2.11.2013; U.803,
L.141, 17.05.2014, Akd.

Calicotome villosa (Poiret.) Link, U.327, L.69,
08.03.2014; U.427, L.91, 26.03.2014, Akd.

Colutea melanocalyx Boiss. & Heldr. subsp. davisiana
(Browicz) Chamb.,U.828, L.147, 17.05.2014, D.Akd.,
End (LR (Ic)).

Astragalus stella L., U.402, L.42, 26.03.2014, Akd.
A. cariensis Boiss.,U.460, L.98, 26.03.2014; U.564,
L.113, 13.04.2014; U.771, L.138, 24.04.2014, D.Akd.,
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End (LR( Ic)).

A. hamosus L., U.669, U.672, L.42, 24.04.2014
Vicia villosa Roth subsp. eriocarpa (Hausskn.) P. W.
Bail., U.075, L.10, 30.11.2013; U.475, U.484, L.42,
13.04.2014; U.897, L.156, 07.06.2014

V. hirsuta (L.) S.F.Gray, U.132, L.11, 22.12.2013;
U.507, L.42, 13.04.2014; U.587, L.2, 20.04.2014

V. articulata Hornem., U.527, L.102, 13.04.2014;
U.620, L.119, 20.04.2014; U.626, L.119, 20.04.2014
V. hybrida L., U.417, L.88, 26.03.2014; U.686, U.690,
U.712, L.42, 24.04.2014

V. grandiflora Scop. var. dissecta Boiss., U.465,
L.100, 26.03.2014

V. grandiflora Scop. var. grandiflora, U.480, L.42,
13.04.2014, D.AKd.- Avr.-Sib.

V. cuspidata Boiss., U.348, L.72, 15.03.2014; U.420,
L.89, 26.03.2014; U.593, L.117, 20.04.2014, D. Akd.
V. sativa L. sushp. sativa, U.467, L.100, 26.03.2014;
U.729, L.127, 24.04.2014

V.sativa L.subsp. incisa (Bieb.) Arc var. cordata
(Wulfen ex Hoppe) Arc, U.474, U.481, L.42,
13.04.2014; U.701, L.42, 24.04.2014

V. sativa L. subsp. nigra (L.) Ehrn. var. nigra., U.691,
U.700, L.42, 24.04.2014

V. faba L., U.160,L.23, 19.01.2014; U.399, L.42,
26.03.2014; U.490, L.42, 13.04.2014

Lens nigricans (Bieb.) Godr., U.422, L.89,
26.03.2014; U.745, L.131, 24.04.2014, Akd.
Lathyrus sphaericus Retz., U.696, L.42, 24.04.2014
L. setifolius L., U.390, L.2, 26.03.2014; U.505, L.42,
13.04.2014, Akd.

L. cicera L., U.461, L.98, 26.03.2014; U.477, L.42,
13.04.2014; U.697, L.42, 24.04.2014

L. aphaca L. var. aphaca, U.750, L.132, 24.04.2014
Pisum sativum L. subsp. elatius var. elatius ( Bieb.)
Aschers.& Graebn., U.792, L.140, 17.05.2014, Akd.
Trifolium uniflorum L., U.419, U.423, L.89,
26.03.2014; U.743, L.130, 24.04.2014, Akd.
T.nigrescens Viv. subsp. petrisavii (Clem.) Holmboe.,
U.319, L.11, 08.03.2014

T. hybridum L.var. hybridum, U.681, L.42,
24.04.2014; U.893, L.156, 07.06.2014

T. dubium Sibth., U.920, L.158, 07.06.2014

T. repens L. var. repens, U.194, L.32, 01.02.2014;
U.466, L.100, 26.03.2014; U.485, L.42, 13.04.2014
T. repens L. var. giganteum Lag.-Foss., U.318, L.11,
08.03.2014

T. grandiflorum Schreb., U.723, L.11, 24.04.2014, D.
Akd.

T. campestre Schreb., U.594, L.117, 20.04.2014;
U.785, L.140, 17.05.2014

T. tomentosum L.,U.711, L.42, 24.04.2014; U.716,
L.11, 24.04.2014

T. stellatum L. var. stellatum, U.522, L..101,
13.04.2014; U.595, L.117, 20.04.2014

T. hirtum All., U.774, L.139, 24.04.2014; U.791,
L.140, 17.05.2014, Akd.

T. spumosum L., U.486, L.42, 13.04.2014; U.698,
L.42, 24.04.2014, Akd.

T. cherleri L., U.653, L.124, 20.04.2014, Akd.
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T. angustifolium L. var. angustifolium, U.694, L.42,
24.04.2014; U.816, L.142, 17.05.2014

T. subterraneum L., U.421, L.89, 26.03.2014

T. arvense L.var. arvense, U.487, L.42, 13.04.2014;

U.798, L.140, 17.05.2014; U.967, L.171, 28.06.2014
T. caudatum Boiss., U.722, L.11, 24.04.2014, End (
LR (Ic)).

T. setiferum Boiss., U.778, L.140, 17.05.2014, D.Akd.

Melilotus indicus (L.) All., U.783, L.140, 17.05.2014;
U.898, L.156, 07.06.2014
Trigonella smyrnea Boiss., U.440, L.95, 26.03.2014,
D. Akd., End ( LR (cd)).

Medicago radiata L., U.404, L.42, 26.03.2014, Ir.-Tur.

M. orbicularis (L.) Bart., U.478, L.42, 13.04.2014;
U.693, U.695, L.42, 24.04.2014

M. arabica L., U.385, L.2, 26.03.2014

M. truncatula Gaertn. var. longiaculeata Urb., U.683,
L.42,24.04.2014; U.895, L.156, 07.06.2014

M. minima (L.) Bart. var. minima, U.356, L.75,
15.03.2014; U.579, L.2, 20.04.2014; U.894, L.156,
07.06.2014

M. polymorpha L. var. polymorpha, U.103, L.11,
30.11.2013; U.384, L.2, 26.03.2014; U.582, L..2,
20.04.2014; U.682, L.42, 24.04.2014; U.896, L.156,
07.06.2014

M. polymorpha L. var. vulgaris ( Benth.) Shinners,
U.479,U.482, L.42, 13.04.2014; U.581, L.2,
20.04.2014; U.676, U.679, L.42, 24.04.2014; U.779,
L.140, 17.05.2014

Lotus suaveolens Pers., U.639, L.119, 20.04.2014;
U.732, L.127, 24.04.2014

L. corniculatus L. var. tenuifolius L., U.812, L.142,
17.05.2014; U.910, L.158, 07.06.2014

L. halophilus Boiss. & Sprun. var. halophilus, U.916,
L.158, 07.06.2014

Hymenocarpus circinnatus (L.) Savi, U.521, L.101,
13.04.2014; U.551, L.107, 13.04.2014; U.633, L.119,
20.04.2014; U.734, L.127, 24.04.2014, Akd.
Anthyllis vulneraria L. subsp. praepropera (Kerner)
Bornm., U.463, L.99, 26.03.2014; U.539, L.105,
13.04.2014; U.562, L..112, 13.04.2014, Akd.
Tripodion tetraphyllum (L .)Fourr., U.727, L.127,
24.04.2014, Akd.

Hippocrepis emerus L. Lassen subsp. emeroides
(Boiss. & Sprun.) Uhrova, U.569, L.114, 13.04.2014;
U.662, L.126, 20.04.2014

Ornithopus compressus L., U.496, L.42, 13.04.2014;
U.596, L.117, 20.04.2014; U.622, L.119, 20.04.2014;
U.627, L.119, 20.04.2014; U.637, L.119, 20.04.2014;
U.733, L.127, 24.04.2014; U.773, L.139, 24.04.2014,
Akd.

Scorpiurus subvillosus L., U.833, L.149, 17.05.2014,
Akd.

Onobrychis oxyodonta Boiss., U.534, L.103,
13.04.2014; U.825, L.147, 17.05.2014

25. ROSACEAE

Prunus divaricata Ledeb.var. divaricata, U.980, L.32,
24.07.2014

Rubus sanctus Schreb., U.020, L.2, 2.11.2013; U.098,
U.111, L.11, 30.11.2013

Potentilla reptans L., U.786, L.140, 17.05.2014
Sanguisorba minor Scop. subsp. minor, U.600, L.117,
20.04.2014

S. verrucosa (G.Don) Ces., U.468, L.2, 13.04.2014
Rosa canina L., U.021, L.2, 2.11.2013; U.076, L.10,
30.11.2013; U.124, L.15, 30.11.2013; U.788, L.140,
17.05.2014

R. micrantha Sm., U.1055, L.199, 07.10.2014
Crataegus monogyna Jacg. var. monogyna, U.573,
L.116, 13.04.2014; U.1056, L.199, 07.10.2014

Pyrus communis L. subsp. communis L., U.424, L.90,
26.03.2014

P. amygdaliformis L. var. amygdaliformis, U.033, L.4,
2.11.2013; U.807, L.142, 17.05.2014, D. Akd.

P. elaeagnifolia Pallas subsp. elaeagnifolia, U.326,
L.69, 08.03.2014; U.425, L.90, 26.03.2014
Sarcopoterium spinosum (L.) Spach., U.040, L.6,
2.11.2013; U.113, L.12, 30.11.2013, D.Akd.

Sorbus umbellata (Desf.) Fritsch var. umbellata,
U.846, L.152, 17.05.2014

26. MYRTACEAE

Mrytus communis L. subsp. communis, U.047, L.9,
2.11.2013; U.168, L.24, 19.01.2014

27. ONAGRACEAE

Epilobium hirsutum L., U.815, L.142, 17.05.2014;
U.918, L.158, 07.06.2014

28.CRASSULACEAE

Umbilicus rupestris (Salish.) Dandy, U.337, L.70,
08.03.2014

U. horizontalis (Guss.) DC. var. horizontalis, U.605,
L.117, 20.04.2014, D. Akd.

Sedum amplexicaule DC., U.850, L.153, 17.05.2014,
Akd.

S.acre L., U.369, L.82, 15.03.2014; U.450, L.96,
26.03.2014

S. pallidum Bieb. var. pallidum., U.932, L.161,
07.06.2014

29. SAXIFRAGACEAE

Saxifraga cymbalaria L. var. cymbalaria., U.345,
L.71, 15.03.2014; U.413, L.8, 26.03.2014; U.589, L.2,
20.04.2014

30. APIACEAE (UMBELLIFERAE)

Eryngium glomeratum Lam., U.1070, L.207,
07.10.2014

Scandix iberica M.Bieb., U.185, L.30, 01.02.2014;
U.342, L.1, 15.03.2014

S. pecten-veneris L., U.264, L.16, 15.02.2014; U.395,
L.2, 26.03.2014

Bunium ferulaceum Sibth. & Sm., U.912, L.158,
07.06.2014; U.954, L.155, 28.06.2014,Akd.

B. microcarpum (Boiss.) Freyn subsp. microcarpum,
U.858, L.154, 17.05.2014, D.Akd.

Pimpinella peregrina L., U.391, L.2, 26.03.2014
Foeniculum vulgare Mill., U.881, L.155, 07.06.2014;
U.948, L.155, 28.06.2014; U.983, L.32, 24.07.2014
Falcaria vulgaris Bernh., U.839, L.150, 17.05.2014
Ferulago humilis Boiss., U.748, L.132, 24.04.2014, D.
Akd., End (LR (Ic)).

Apium nodiflorum (L.) Lag., U.780, L.140,
17.05.2014; U.908, L.157, 07.06.2014

Ummahan OZ ARIK et al., Flora of Kurukiimes Mountain (Milas-Mugla/Turkey)



Malabaila secacul (Mill.) Boiss., U.845, L.152,
17.05.2014

Thapsia garganica L., U.831, L.147, 17.05.2014, Akd.
Tordylium aegaeum Runemark., U.546, L.106,
13.04.2014; U.571, L.116, 13.04.2014; U.830, L.148,
17.05.2014, D.Akd.

Orlaya daucoides (L.) Greuter, U.597, L.117,
20.04.2014; U.601, L.117, 20.04.2014, Akd.

Daucus carota L. subsp. carota, U.022, L.2,
2.11.2013; U.979, L.32, 24.07.2014; U.1016, L.176,
28.08.2014; U.1027, U.1028, L.155, 28.09.2014

D. broteri Ten., U.099, L.11, 30.11.2013, Akd.

D. involucratus Sibth. & Sm., U.835, L.150,
17.05.2014 31. ARALIACEAE
Hedera helix L., U.007 ,L.1, 2.11.2013; U.066, U.067,
L.10, 30.11.2013

32. CAPRIFOLIACEAE

Valeriana dioscoridis Sm., U.330, L.70, 08.03.2014,
D. Akd.

Valerianella balansae VV.A.Matthews, U.436, L.94,
26.03.2014, D. Akd.

V. coronata (L.) DC., U.523, L.101, 13.04.2014;
U.758, L.135, 24.04.2014

Tremastelma palaestinum (L.) Janchen, U.931, L.161,
07.06.2014, D.Akd.

Knautia integrifolia (L.) Bert. var. bidens (Sm.)
Borbas, U.719, L.11, 24.04.2014; U.790, L.140,
17.05.2014; U.907, L.157, 07.06.2014; U.933, L.161,
07.06.2014, D. Akd.

Pterocephalus plumosus (L.) Coulter, U.829, L.148,
17.05.2014; U.941, L.165, 07.06.2014
33.ASTERACEAE (COMPOSITAE)

Inula graveolens (L.) Desf., U.017, L.2, 2.11.2013;
U.1048, L.194, 28.09.2014, Akd.

I. viscosa (L.) Aiton, U.051, L.9, 2.11.2013, Akd.

I. heterolepis Boiss., U.861, L.154, 17.05.2014,
D.Akd. Tolpis barbata (L.) Gaertner, U.964, L.11,
28.06.2014, D.Akd.

Helichrysum pamphylicum Davis & Kupicha, D.Akd.,
U.817, L.142, 17.05.2014, End (LR ( Ic)).

H. compactum Boiss., U.177, L.29, 19.01.2014,
D.Akd., End ( LR (cd))

H. stoechas (L.) Moench subsp. barrelieri (Ten.)
Nyman, U.536, L.104, 13.04.2014; U.761, L.136,
24.04.2014

Conyza canadensis (L.) Cronquist, U.068, U.070,
L.10, 30.11.2013; U.203, L.34, 01.02.2014

C. bonariensis (L.) Cronquist, U.1002, L.155,
28.08.2014

Bellis annua L., U.178, L.3, 19.01.2014, Akd.

B. perennis L., U.042, L.7, 2.11.2013; U.081, U.082,
U.083, L.10, 30.11.2013; U.154, L.23, 19.01.2014;
U.166, L.24, 19.01.2014; U.174, L.27, 19.01.2014;
U.956, L.155, 28.06.2014, Avr-Sib.

B. sylvestris Cirillo., U.041, L.7, 2.11.2013; U.084,
U.086, U.087, L.10, 30.11.2013; U.298, L.66,
22.02.2014; U.737, L.129, 24.04.2014, Akd.
Doronicum orientale Hoffm., U.320, L.67,
08.03.2014; U.324, L.68, 08.03.2014; U.464, L.100,
26.03.2014; U.749, L.132, 24.04.2014
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Glebionis segetum (L.) Fourr, U.483, L.42,
13.04.2014, Akd.

Senecio vulgaris L., U.077, L.10, 30.11.2013; U.129,
L.1,22.12.2013; U.173, L.26, 19.01.2014

S. vernalis Waldst. & Kit., U.379, L.86, 15.03.2014;
U.454, L..97, 26.03.2014

Calendula officinalis L., U.186, L.30, 01.02.2014

C. arvensis (Vaill.) L., U.146, U.147, L.23, 19.01.2014
Anthemis cretica L. subsp. albida (Boiss.) Griersond.,
U.287, L.60, 22.02.2014; U.656, L.125, 20.04.2014;
U.738, U.739, U.744, L.130, 24.04.2014; U.759,
L.136, 24.04.2014

A. cretica L. subsp. leucanthemoides (Boiss.)
Grierson, U.140, L.20, 22.12.2013; U.659, L.125,
20.04.2014, Akd.

A. cretica L. subsp. absinthifolia (Boiss.) Grierson,
U.292, L.65, 22.02.2014

A.chia L., U.148, L.23, 19.01.2014; U.171, L.25,
19.01.2014; U.227, L.42, 15.02.2014; U.1006, L.173,
28.08.2014, D. Akd.

A. tomentosa L. subsp. tomentosa, U.429, L.92,
26.03.2014; U.929, L.160, 07.06.2014; U.1007, L.173,
28.08.2014, D. Akd.

A. cotula L., U.860, L.154, 17.05.2014; U.864, L.155,
07.06.2014

A. pseudocotula Boiss., U.888, L.156, 07.06.2014

A. cuneata Hub.-Mor. & Reese, U.459, L.98,
26.03.2014; U.563, L.112, 13.04.2014, D.Akd., End
(EN)

A. macrotis (Rech.f) Oberpr. & Vogt., U.742, L.130,
24.04.2014; U.891,L..156, 07.06.2014, D.Akd., End
(EN) Matricaria chamomilla L. var.
chamomilla, U.228, L.42, 15.02.2014; U.267, L.42,
22.02.2014; U.398, L.42, 26.03.2014

M. chamomilla L. var. recutita (L.) Fiori, U.192, L.31,
01.02.2014

Lactuca serriola L., U.974, L.32, 24.07.2014, Avr.-
Sib. L. tuberosa Jacg., U.937,
L.162, 07.06.2014, D.Akd. L. viminea (L.) j.Presl &
C.Presl , U.999, L.155, 28.08.2014

Onopordum illyricum L., U.1033, L.181, 28.09.2014,
Akd.

Cirsium vulgare (Savi) Ten., U.1004, L.155,
28.08.2014; U.1050, L.196, 28.09.2014

Picnomon acarna (L.) Cass., U.880, L.155,
07.06.2014; U.994, L.172, 24.07.2014; U.1011, L.175,
28.08.2014, Akd.

Carduus pycnocephalus L. subsp. pycnocephalus,
U.071, L.10, 30.11.2013, Akd.

C. pycnocephalus L. subsp. albidus (Bieb.) Kazmi,
U.224, L.42, 15.02.2014; U.257, L.16, 15.02.2014

C. pycnocephalus L. subsp. arabicus (Jacg. ex
Murray) Nyman, U.473, L.2, 13.04.2014

Jurinea consanguinea DC., U.538, L.104, 13.04.2014;
U.766, L.137, 24.04.2014

J. mollis (L.) Reichb., U.813, L.142, 17.05.2014;
U.853, L.153, 17.05.2014, D.Akd.

Centaurea solstitialis L. subsp. solstitialis, U.947,
L.155, 28.06.2014; U.1003, L.155, 28.08.2014

C. urvillei DC. subsp. urvillei, U.657, L.125,
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20.04.2014, D. Akd.

C. urvillei DC. subsp. armata Wagenitz, U.854, L.153,
17.05.2014, D.Akd.

C. cariensis Boiss. subsp. cariensis, U.925, L.160,
07.06.2014

Cyanus segetum L., U.625, L.119, 20.04.2014; U.650,
L.122, 20.04.2014; U.836, L.150, 17.05.2014
Carthamus dentatus Vahl., U.1012, L.175, 28.08.2014
Carlina corymbosa L., U.934, L.161, 07.06.2014;
U.1010, L.174, 28.08.2014, U.1022, L.177,
28.08.2014, Akd.

Echinops spinosissimus Turra subsp. bithynicus
(Boiss.) Greuter., U.1023,L..178, 28.08.2014
Cichorium intybus L., U.799, L.140, 17.05.2014;
U.879, L.155, 07.06.2014

C. pumilum Jacqg., U.877, L.155, 07.06.2014, D.Akd.
Scorzonera elata Boiss., U.809, L.142, 17.05.2014,
D.Akd.

Tragopogon porrifolius L. subsp. longirostris Sch.
Bip.) Greuter, U.673, U.675, L.42, 24.04.2014
Hypochaeris radicata L., U.080, L.10, 30.11.2013;
U.800, L.140, 17.05.2014

Leontodon tuberosus L., U.100, U.109, L.11,
30.11.2013; U.115, L.12, 30.11.2013; U.133, L.11,
22.12.2013; U.325, L.68, 08.03.2014, Akd.
Artemisia vulgaris L., U.073, U.074, L.10, 30.11.2013
Urospermum picroides (L.) Scop. ex. F.W.Schmidt,
U.549, L.106, 13.04.2014, Akd.

Rhagadiolus stellatus (L.) Gaertner ., U.407, L.42,
26.03.2014; U.513, L.11, 13.04.2014

Sonchus asper (L.) Hill subsp. glaucescens (Jordan)
Ball, U.469, L.2, 13.04.2014; U.501, L.42, 13.04.2014;
U.793, L.140, 17.05.2014; U.884, L.155, 07.06.2014;
U.971, L.32, 24.07.2014

Pilosella piloselloides (Vill.) Sojak subsp.
piloselloides, U.811, L.142, 17.05.2014

Taraxacum serotinum (Waldst. & Kit.) Poir., U.019,
L.2,2.11.2013; U.025, L.3, 2.11.2013; U.079, L.10,
30.11.2013; U.144, L.22, 22.12.2013

T. aleppicum Dahlst., U.269, L.56, 22.02.2014, D.
Akd. T. scaturiginosum G.Hagl., U.308, L.1,
08.03.2014; U.340, L.70, 08.03.2014

T. hellenicum Dahlst., U.1051, L.196, 28.09.2014,
Akd.  Chondrilla juncea L. var. juncea, U.1015,
U.1018, L.176, 28.08.2014; U.1029, L.155,
28.08.2014; U.1049, L.195, 28.09.2014

Crepis foetida L. subsp. foetida, U.606, L.117,
20.04.2014; U.958, L.155, 28.06.2014; U.998,L.155,
28.08.2014

C. foetida L. subsp. rhoeadifolia (Bieb.) Celak,
U.818,L.143, 17.05.2014

C. sancta (L.) Babcock, U.201, L.32, 01.02.2014;
U.251, L.16, 15.02.2014; U.412, L.42, 26.03.2014;
U.608, L.118, 20.04.2014; U.769, L.137, 24.04.2014
C. dioscoridis L., U.838, L.150, 17.05.2014, D.Akd.
C. vesicaria L., U.871,L.155, 07.06.2014, Akd.

C. reuterana Boiss. var. reuterana., U.946, L.167,
07.06.2014

Hieracium artabirense (Zahn) Juxip, U.913, L.158,
07.06.2014; U.957, L.155, 28.06.2014, Avr-Sib., End

(LR (o)

Lapsana communis L. subsp. intermedia (Bieb.)
Hayek, U.1014, L.176, 28.08.2014

34. CAMPANULACEAE

Campanula lyrata Lam. subsp. lyrata, U.012, L.2,
2.11.2014; U.634, L.119, 20.04.2014; U.724, L.11,
24.04.2014; U.777, L.140, 17.05.2014; U.886, L.155,
07.06.2014, End (LR (Ic)).

C. drabifolia Sibth.& Sm., U.528, L.102, 13.04.2014;
U.735, L.127, 24.04.2014, D.Akd.

Legousia speculum-veneris (L.) Chaix, U.493, U.497,
L.42,13.04.2014; U.704, L.42, 24.04.2014

L. pentagonia (L.) Thellung, U.624, L.119,
20.04.2014; U.781, L.140, 17.05.2014; U.814, L.142,
17.05.2014; U.842, L.151, 17.05.2014, D.Akd.

35. ERICACEAE

Erica arborea L., U.966, L.170, 28.06.2014

E. manipuliflora Salisb., U.116, U.117, L.13,
30.11.2013; U.1047, L.193, 28.09.2014; U.1054,
L.199, 07.10.2014; U.1067, L.204, 07.10.2014, D.
Akd. Arbutus unedo L., U.120, L.14, 30.11.2013;
U.169, L.24, 19.01.2014

A. andrachne L., U.1071, L.208, 07.10.2014

36. PRIMULACEAE

Cyclamen mirabile Hildebr., U.018, L.2, 2.11.2013;
U.126, U.127, L.16, 30.11.2013; U.1026, L.155,
28.09.2014, D. Akd., End(EN).

C. coum Miller subsp. coum, U.063,L.1, 30.11.2013
Anagallis arvensis L. var. arvensis, U.403, L.42,
26.03.2014; U.488,L..42, 13.04.2014; U.699, L.42,
24.04.2014

A. arvensis L. var. caerulea (L.) Gouan, U.529, L.102,
13.04.2014

37. STYRACACEAE

Styrax officinalis L., U.005, L.1, 2.11.2013; U.054,
L.1,30.11.2013; U.720, L.11, 24.04.2014, D. Akd.
38. OLEACEAE

Jasminum fruticans L., U.472, L.2, 13.04.2014, Akd.
Olea europaea L. subsp. europaea Zhukovsky., U.030,
L.3,2.11.2013; U.1019, L.176, 28.08.2014, Akd.
Phillyrea latifolia L., U.125, L.15, 30.11.2013; U.336,
L.70, 08.03.2014, Akd.

Fraxinus ornus L. subsp. cilicica (Lingelsh.) Yalt.,
U.763, L.136, 24.04.2014, D.Akd., End (LR (Ic)) .
39. APOCYNACEAE

Nerium oleander L., U.097, L.11, 30.11.2013; U.906,
L.157, 07.06.2014, Akd.

Vincetoxicum canescens (Willd.) Decne subsp.
pedunculata Browicz, U.654, L.125, 20.04.2014;
U.844, L.152, 17.05.2014, D.Akd., End (VU).
Cionura erecta (L.)Griseb., U.1058, L.200,
07.10.2014, D.Akd.

40. CONVOLVULACEAE

Convolvulus arvensis L., U.782, L.140, 17.05.2014;
U.889, U.890, L.156, 07.06.2014

C. betonicifolius Miller subsp. betonicifolius, U.976,
L.32, 24.07.2014

41. BORAGINACEAE

Onosma frutescens Lam., U.756, L.135, 24.04.2014,
D.Akd.

Ummahan OZ ARIK et al., Flora of Kurukiimes Mountain (Milas-Mugla/Turkey)



O. taurica Willd var. taurica, U.433, L.93, 26.03.2014
O. tauricum Willd var.brevifolia DC., U.640, L.119,
20.04.2014

Heliotropium hirsutissimum Grauer, U.1013, L.176,
28.08.2014; U.1042, L.188, 28.09.2014, D. Akd.
Myosotis incrassata Guss., U.349, L.73, 15.03.2014,
D.Akd.

M. ramosissima Rochel ex Schultes subsp.
ramosissima, U.590, L.2, 20.04.2014; U.740, L.130,
24.04.2014

M. arvensis (L.) Hill, Veg. subsp. arvensis, U.331,
L.70, 08.03.2014

Echium plantagineum L., U.715, L.11, 24.04.2014,
Akd.

E. angustifolium Miller, U.668, L.42, 20.04.2014,
D.Akd.

Anchusa officinalis L., U.344, L.1, 15.03.2014

A. hybrida Ten., U.198, L.32, 01.02.2014; U.300,
L.66, 22.02.2014; U.315, L.42, 08.03.2014, Akd.

A. azurea Miller var. azurea, U.498, L.42, 13.04.2014;
U.901, L.156, 07.06.2014

Alkanna tinctoria (L.) Tausch subsp. tinctoria, U.274,
L.56, 22.02.2014, Akd.

A. tinctoria (L.) Tausch subsp. anatolica Hub.-Mor.,
U.282, L.58, 22.02.2014; U.444, .96, 26.03.2014, D.
Akd.

Melanortocarya obtusifolia (Willd.) Selvi, Bigazzi,
Hilger & Papini ., U.263, L.16, 15.02.2014, D.Akd.
Symphytum orientale L., U.418, L.88, 26.03.2014,
Avr.-Sib

42. SOLANACEAE

Solanum americanum Mill., U.009, L.2, 2.11.2013;
U.091, L.11, 30.11.2013

S. decipiens Opiz, U.090, U.092, L.11, 30.11.2013
43. SCROPHULARIACEAE

Verbascum blattaria L., U.810, L.142, 17.05.2014

V. cariense Hub.-Mor., U.518, L.101, 13.04.2014;
U.544, L.106, 13.04.2014; U.646, L.121, 20.04.2014;
U.993, L.32, 24.07.2014, D. Akd.,End (LR(nt)).

V. lydium Boiss. var. lydium Murb., U.904, L.156,
07.06.2014, D. Akd., End. (LR (nt)).

V. bellum Hub.-Mor., U.794, L.140, 17.05.2014;
U.960, L.11, 28.06.2014, D. Akd., End(LR (cd)).

V. glomeratum Boiss., U.123, L.15, 30.11.2013;
U.823, U.824, L.147, 17.05.2014; U.919, L.158,
07.06.2014; U.1017, L.176, 28.08.2014, Ir-Tur.

V. splendidum Boiss., U.909, L.157, 07.06.2014, D.
Akd., End (LR (Ic)) .

V. maeandri Bornm., U.887, L.155, 07.06.2014;
U.953, L.155, 28.06.2014; U.1001, L.155, 28.08.2014,
D.Akd., End (LR (cd)).

Scrophularia lucida L., U.612, L.118, 20.04.2014;
U.613, L.119, 20.04.2014, Akd.

S. canina L. subsp. bicolor (Sm.) Greuter, U.760,
L.136, 24.04.2014, D.Akd.

S. peregrina L., U.339, L.70, 08.03.2014; U.508, L.11,
13.04.2014, Akd.

44, OROBANCHACEAE

Orobanche ramosa L., U.602, L.117, 20.04.2014
Parentucellia viscosa (L.) Caruel, U.706, L.42,
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24.04.2014, Akd.

P. latifolia (L.) Caruel subsp. latifolia, U.426, L.90,
26.03.2014; U.489, L.42, 13.04.2014, Akd.

45. ACANTHACEAE

Acanthus spinosus L., U.868, U.874, L.155,
07.06.2014, D. Akd.

46. VERBENACEAE

Verbena officinalis L. var. officinalis, U.013, U.1021,
L.176, 28.08.2014

47. LAMIACEAE (LABIATAE)

Ajuga orientalis L., U.225, L.42, 15.02.2014; U.310,
L.42,08.03.2014

A. bombycina Boiss., U.434, L.93, 26.03.2014,
D.Akd., End (LR(nt)).

A. chamaepitys (L.) Schreber subsp. chia (Schreber)
Arcangeli var. chia, U.219, L.39, 01.02.2014; U.296,
L.66, 22.02.2014

Teucrium chamaedrys L. subsp. chamaedrys, U.961,
L.11, 28.06.2014, Avr.-Sib.

T. polium L. subsp. polium., U.1043, L.189,
28.09.2014 Phlomis fruticosa L.,
U.044, L.8,2.11.2013; U.114, L.12, 30.11.2013;
U.714, L.42, 24.04.2014 P.
grandiflora H.S. Thompson var. grandiflora, U.805,
L.142, 17.05.2014

P. lycia D.Don., U.043, L.8, 2.11.2013; U.1038, L.184,
28.09.2014, D.Akd., End (LR (cd))

Lamium amplexicaule L., U.188, L.31, 01.02.2014;
U.226, L.42, U.289, L.62, 22.02.2014; U.295,L..66,
22.02.2014; U.409, L.42, 26.03.2014, Avr.-Sib.
Lavandula stoechas L. subsp. stoechas, U.121, L.14,
30.11.2013; U.250, L.55, 15.02.2014; U.291, L.64,
22.02.2014; U.329, L.69, 08.03.2014, Akd.

L. pedunculata (Mill.) Cav. subsp. cariensis ( Boiss.)
Upson & S.Andrews, U.572, L.116, 13.04.2014; D.
Akd., End(LR (nt)).

Melissa officinalis L. subsp. officinalis., U.952, L.155,
28.06.2014; U.970, L.171, 28.06.2014; U.990, L.32,
24.07.2014 ; U.899, L.156, 07.06.2014, D.Akd.
Sideritis lanata L., U.532, L.102, 13.04.2014, D. Akd.
S. montana L. subsp. remota (d'Urv.) P.W. Ball ex
Heywood, U.832, L.149, 17.05.2014; U.963, L.11,
28.06.2014, D.Akd.

Stachys germanica L. subsp. heldreichii (Boiss.)
Hayek, U.923, L.159, 07.06.2014, D.Akd.

S. cretica L. subsp. smyrnaea Rech. fil., U.631, L.119,
20.04.2014; U.736, L.128, 24.04.2014; U.795, L.140,
17.05.2014, D. Akd., End(LR (Ic)).

S. cretica L. subsp. anatolica Rech., U.917, L.158,
07.06.2014, Ir-Tur., End ( LR (Ic)).

Prunella vulgaris L., U.950, L.155, 28.06.2014, Avr.-
Sib.

Origanum sipyleum L., U.1059, L.200, 07.10.2014, D.
Akd., End (LR (Ic)).

O. onites L., U.050, L.9, 2.11.2013; U.787, L.140,
17.05.2014; U.866, L.155, 07.06.2014, D. Akd.

O. vulgare L. subsp. hirtum (Link.) Letswaart, U.0186,
L.2,2.11.2013; U.985, L.32, 24.07.2014, D.Akd.

O. vulgare L. subsp. vulgare, U.015, L.2, 2.11.2013,
Avr-Sib.
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Satureja thymbra L., U.1040, L.186, 28.09.2014,
D.Akd.

Clinopodium vulgare L. subsp. vulgare, U.003, L.1,
2.11.2013; U.014, U.101, U.110, L.11, 30.11.2013
C. vulgare L. subsp. arundanum (Boiss.) Nyman,
U.094, L.11, 30.11.2013; U.789, L.140, 17.05.2014;
U.885, L.155, 07.06.2014; U.951, U.955, L.155,
28.06.2014

Acinos rotundifolius Pers., U.010, L.2, 2.11.2013
Micromeria myrtifolia Boiss. & Hohen, U.926, L.160,
07.06.2014; U.1030, L.179, 28.09.2014, D.Akd.
Mentha pulegium L., U.093, U.102, U.105, L.11,
30.11.2013; U.962, L.11, 28.06.2014; U.987, L.32,
24.07.2014

M. aquatica L., U.088, U.095, L.11, 30.11.2013

M. longifolia (L.) Hudson subsp. typhoides (Brig.)
Harley var. typhoides, U.011, L.2, 2.11.2013; U.989,
L.32,24.07.2014; U.1000, L.155, 28.08.2014

M. suaveolens Ehrh., U.991, L.32, 24.07.2014;
U.1005, L.155, 28.08.2014, Akd.

M. x piperita L., U.096, L.11, 30.11.2013

M. spicata L. subsp. condensata (Briq.) Greuter
&Burdet , U.977, L.32, 24.07.2014

Ziziphora tenuior L., U.545, L.106, 13.04.2014;
U.843, L.151, 17.05.2014; U.943, L.166, 07.06.2014,
Ir.-Tur. Salvia fruticosa Miller., U.911, L.158,
07.06.2014, D.Akd.

S. tomentosa Miller., U.725, L.11, 24.04.2014; U.859,
L.154, 17.05.2014, Akd.

S. argentea L., U.849, L.153, 17.05.2014, Akd.

S. virgata Jacq., U.112, L.11, 30.11.2013; U.258, L.16,
15.02.2014, Ir.-Tur.

S. verbenaca L., U.046, L.9, 2.11.2013; U.158, L.23,
19.01.2014, Akd.

S. microphylla Kunth., U.060, L.1,
30.11.2013(KULTUR) Vitex agnus-castus L., U.001,
L.1,02.11.2013; U.981, U.982, L.32, 24.07.2014, Akd.
48. PLUMBAGINACEAE

Acantholimon ulicinum (Willd. ex Schultes) Boiss.
var. ulicinum, U.243, L.50, 15.02.2014, D.Akd.

49. PLANTAGINACEAE

Plantago major L.subsp. intermedia (Gilib.) Lange,
U.405, L.42, 26.03.2014; U.959, L.11, 28.06.2014

P. lagopus L., U.406, L.42, 26.03.2014, Akd.

P. bellardii All., U.663, L.126, 20.04.2014, D. Akd.
Veronica triphyllos L., U.191, L.31, 01.02.2014

V. cymbalaria Bodard., U.152, U.157, L.23,
19.01.2014; U.183, L.3, 19.01.2014, Akd.

V. lycica E.Lehm., U.255, L.16, 15.02.2014, D.Akd.,
End (LR(cd)) .

V. anagallis-aquatica L., U.591, L.117, 20.04.2014
V. persica Poiret, U.299, L.66, 22.02.2014

V. acinifolia L., U.713, L.42, 24.04.2014

50. THYMELAEACEAE

Daphne gnidioides Jaub. & Spach, U.036, L.5,
2.11.2013; U.216,L..39, 01.02.2014; U.1075, L.211,
19.10.2014, D. Akd.

Thymelaea tartonraira (L.)AIll., U.139, L.20,
22.12.2013; U.290, L.63, 22.02.2014; U.361, L.77,
15.03.2014; U.1068, L.205, 07.10.2014, D.Akd.

51. SANTALACEAE

Osyris alba L., U.392, L.2, 26.03.2014; U.1024, L.178,
28.08.2014, Akd.

52. CYTINACEAE

Cytinus ruber ( Fourr.) Fritsch., U.328, L.69,
08.03.2014; U.643, L.120, 20.04.2014, Akd.

53. EUPHORBIACEAE

Mercurialis annua L., U.128, L.1, 22.12.2013
Euphorbia apios L., U.197, L.32, 01.02.2014, D.Akd.
E. platyphyllos L. subsp. platyphyllos., U.561, L.112,
13.04.2014; U.848, L.153, 17.05.2014

E. helioscopia L. subsp. helioscopia, U.131, L.11,
22.12.2013; U.153,U.161, L.23, 19.01.2014; U.189,
L.31, 01.02.2014; U.261, L.16, 15.02.2014; U.755,
L.135, 24.04.2014

E. peplus L. var. peplus, U.170, L.25, 19.01.2014,
Akd. E. anacampseros Boiss. var.
anacampseros, U.365, L.80, 15.03.2014, D.Akd., End
(LR (Ic)). E. rigida Bieb.,
U.048, L.9, 2.11.2013; U.256, L.16, 15.02.2014;
U.293, L.65, 22.02.2014; U.764, L.137, 24.04.2014,
Akd.

54. URTICACEAE

Urtica urens L., U.056, L.1, 30.11.2013; U.307, L.1,
08.03.2014; U.343, L.1, 15.03.2014; U.684, L.42,
24.04.2014

U. dioica L., U.968, L.171, 28.06.2014; U.1052, L.197,
28.09.2014, Avr-Sib.

55. MORACEAE

Ficus carica L. subsp. carica, U.511, L.11, 13.04.2014
56. CANNABACEAE

Celtis australis L., U.504, L.42, 13.04.2014; U.995,
L.172, 24.07.2014, Akd.

57. JUGLANDACEAE

Juglans regia L., U.1025, L.155, 28.09.2014

58. PLATANACEAE

Platanus orientalis L., U.089, L.11, 30.11.2013;
U.415, L.8, 26.03.2014

59. FAGACEAE

Quercus pubescens Willd., U.1064, L.203, 07.10.2014
Q. ithaburensis Decne subsp. macrolepis (Kotschy)
Hedge & Yalt., U.1063, L.202, 07.10.2014; U.1079,
L.215, 19.10.2014, D.Akd.

Q. aucheri Jaub. & Spach., U.028, L.3, 2.11.2013;
U.064, L.1, 30.11.2013; U.119, L.14, 30.11.2013,
D.Akd., End (LR (cd)).

Q.ilex L., U.118, L.14, 30.11.2013, Akd.

Q. coccifera L., U.008, L.2, 2.11.2013; U.027, L.3,
2.11.2013; U.122, L.14, 30.11.2013; U.374, L.84,
15.03.2014; U.1078, L.214, 19.10.2014; U.1080,
L.216, 19.10.2014, Akd.

60. SALICACEAE

Salix alba L. subsp. alba , U.416, L.8, 26.03.2014,
Avr.- Sib.

Populus tremula L., U.072, L.10, 30.11.2013, Avr.-
Sib. P. nigra L. subsp. nigra, U.892, L.156,
07.06.2014

61. RUBIACEAE

Sherardia arvensis L., U.542, L.106, 13.04.2014, Akd.
Crucianella latifolia L., U.371, L.83, 15.03.2014, Akd.
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Galium brevifolium Sm. subsp. brevifolium, U.432,
L.93, 26.03.2014, D.Akd., End.

G. odoratum (L.) Scop., U.085, L.10, 30.11.2013;
U.162, L.23, 19.01.2014,Avr.- Sib.

G. spurium L.subsp. spurium, U.500, L.42,
24.04.2014, Avr.- Sib.

G. tricornutum Dandy., U.279, L.57, 22.02.2014,
D.Akd.

Cruciata taurica (Palas ex Willd.) Ehrend., U.130,
L.11,22.12.2013, ir.-Tur.

2. Smf: LILIOPSIDA (MONOCOTYLEDONES)
62.ARACEAE

Dracunculus vulgaris  Schott, U.875, L.155,
07.06.2014, D. Akd.
63.SMILACACEAE

Smilax excelsa L., U.338, L.70, 08.03.2014, Avr-Sib.
64.ASPARAGACEAE

Asparagus acutifolius L., U.031, L.3, 2.11.2013;
U.104, L.11, 30.11.2013; U.262, L.16, 15.02.2014,
Akd. Drimia maritima (L.) Stearn, U.1032, L.180,
28.09.2014; U.1034, L.181, 28.09.2014, Akd.
Hyacinthus orientalis L., U.388, L.2, 26.03.2014
Muscari comosum (L.) Miller, U.389, L.2, 26.03.2014;
U.470,L.2,13.04.2014,Akd.

M. weissii Freyn., U.401, L.42, 26.03.2014, D.Akd.
M. neglectum Guss., U.235, L.44, 15.02.2014; U.241,
L.48, 15.02.2014; U.352, L.74, 15.03.2014; U.362,
L.78,15.03.2014

M. commutatum Guss., U.451, L.97, 26.03.2014,
D.Akd

Prospero autumnalis L., U.045, L.8, 2.11.2013;
U.1036, L.183, 28.09.2014; U.1037, L.184,
28.09.2014; U.1041, L.187, 28.09.2014; U.1053,
L.198, 07.10.2014; U.1073, L.209, 19.10.2014, Akd.
Scilla bifolia L., U.206, L.35, 01.02.2014; U.207, L.36,
01.02.2014; U.212, L.37, 01.02.2014, Akd.
Ornithogalum nivale Boiss., U.355, L.75, 15.03.2014,
D.Akd.,End(EN)

O. nutans L., U.386, L.2, 26.03.2014; U.524, L.101,
13.04.2014; U.617, L.119, 20.04.2014; U.819, L.144,
17.05.2014,D.Akd.

65.LILIACEAE

Fritillaria sibthorpiana (Sm.)Baker subsp. enginiana
Byfield & N.Ozhatay, U.445, L.96, 26.03.2014,
D.Akd.,End(EN)

F. pinardii Boiss, U.452, U453, L.97, 26.03.2014;
U.851, L.153, 17.05.2014, Ir.-Tur.
Tulipa cinnabarina K.Perss. subsp.toprakii Yildirim
& Eker, subsp.nov., U.447,L.96, 26.03.2014;
U.457,U.458, L.98, 26.03.2014; U.560, L.112,
13.04.2014,D.Akd.

T. armena Boiss. var. lycica (Baker) Marais, U.378,
L.85,15.03.2014,End(LR(Ic))

Gagea fibrosa (Desf.) Schultes & Schultes, U.217,
L.39, 01.02.2014; U.272, L.56, 22.02.2014
G. graeca (L.) Terrace, U.537, L.104, 13.04.2014;
U.550,L..106,13.04.2014,D.Akd.

G. bohemica (Zauschn.) Schultes & Schultes fil.,
U.209,L.36,01.02.2014

G. peduncularis (J. & C. Presl) Pascher, U.236, L.45,
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15.02.2014; U.270, U.273, L.56, 22.02.2014, Akd.
G. villosa (Bieb.) Duby var. villosa., U.375, L.84,
15.03.2014, Akd.
66.COLCHICACEAE

Colchicum  triphyllum  G.Kunze, U.244,L.51,
15.02.2014; U.247, L.53, 15.02.2014; U.248, L.54,
15.02.2014, Akd.
C.variegatum L., U.1046, L.192, 28.09.2014; U.1057,
L.200, 07.10.2014; U.1060, U.1061, U.1062, L.121,
07.10.2014; U.1066, L.203, 07.10.2014; U.1074,
L.210, 19.10.2014; U.1083, L.218, 19.10.2014, D.Akd.
C. atticum Spruner ex Tommas, U.221, L.40,
01.02.2014; U.223, L.41, 01.02.2014, D. Akd.
67.AMARYLLIDACEAE

Allium sibthorpianum Schultes & Schuites fil., U.945,
L.166, 07.06.2014; U.1039,L.185, 28.09.2014, D.Akd.,
End(LR(Ic))

A. sphaerocephalon L. subsp. sphaerocephalon,
U.863, L.155, 07.06.2014; U.878, L.155, 07.06.2014,
Auvr.-Sib.

Narcissus tazetta L. subsp. tazetta, U.181, L.3,
19.01.2014

68.IRIDACEAE

Iris albicans Lange, U.387, L.2, 26.03.2014
I. suaveolens Boiss. & Reuter., U.455, L.97,
26.03.2014; U.567, L.114, 13.04.2014; U.847, L.153,
17.05.2014, D.Akd.
Crocus fleischeri Gay., U.175, L.27, 19.01.2014;
U.204, L.34, 01.02.2014; U.205, L.35, 01.02.2014;
U.208, L.36, 01.02.2014; U.222, L.41, 01.02.2014;
U.240, L.47, 15.02.2014; U.249,L.54,
15.02.2014,D.Akd., End(LR(Ic))

C. chrysanthus subsp. kesercioglui F. Candan & N.
Ozhatay, U.245, U.246, L.52, 15.02.2014

C. pallasii Goldb. subsp. pallasii., U.037, U.039, L.6 ,
2.11.2013

C. cancellatus Herbert. subsp. mazziaricus (Herbert)
Mathew, U.035, L.5, 2.11.2013; U.1076, L.212,
19.10.2014, D.Akd.
Romulea bulbocodium (L.) Seb. & Mauri var.
bulbocodium., U.288, L.61, 22.02.2014, D.Akd.
R. tempskyana Freyn., U.202, L.32, 01.02.2014;
U.215, L.39, 01.02.2014; U.238, L.45, 15.02.2014, D.
Akd. Gladiolus illyricus W.D.J. Koch., U.642, L.119,
20.04.2014,Akd.

69.0RCHIDACEAE

Cephalanthera epipactoides Fisch. &Mey., U.574,
L.11, 13.04.2014; U.644, L.121, 20.04.2014; U.661,
L.126, 20.04.2014; U.826, L.147, 17.05.2014, D.Akd.
Limodorum abortivum (L.) Swartz, U.645, L.121,
20.04.2014; u.827, L.147, 17.05.2014
Ophrys reinholdii  Spruner ex Fleischm subsp.
reinholdii., U.462, L.98, 26.03.2014, D.Akd.
O. argolica Fleischm. subsp. argolica, U.443, L.96,
26.03.2014,D.Akd.

O. apifera Hudson, U.514, L.11, 13.04.2014
O. holoserica(Bum. fil.) Greuter subsp. heterochila
Renz & Taub., U.770, L.138, 24.04.2014, D.Akd., End
(VU).

O. ferrum-equinum Desf., U.552, L.107, 13.04.2014,
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U.441,1..96,26.03.2014,D.Akd.

O. anthropophoa (L.) All.,U.651, L.123, 20.04.2014;
U.754,1.134,24.04.2014

Anacamptis pyramidalis (L.) L.C. M. Richard, U.841,
L.151,17.05.2014

Neotinea maculata (Desf.) Stearn, U.753, L.133,
24.04.2014; U.765, L.137, 24.04.2014, Akd.
Orchis tridentata Scop., U.570, L.115, 13.04.2014;
U.649,L.122,20.04.2014,Akd.

O. italica Poiret., U.439, L.95, 26.03.2014; U.554,
L.109,13.04.2014,Akd.

O. simia Lam., U.437, L.94, 26.03.2014; U.655, L.125,
20.04.2014,Akd.

O. provincialis Balbis ex DC., U.382, L.87,
15.03.2014; U.428, L.92, 26.03.2014, Akd.
0. anatolica Boiss., U.351, L.74, 15.03.2014; U.357,
L.75, 15.03.2014; U.358,U.359, U.360, L.76,
15.03.2014; U.438, L.94, 26.03.2014; U.555, L.110,
13.04.2014; U.565, L.113, 13.04.2014, D. Akd.
O. palustris Jacqg., U.442, L.96, 26.03.2014
O. laxiflora Lam., U.752, L.133, 24.04.2014, Akd.
70.DIOSCOREACEAE

Dioscorea communis (L.) Caddick & Wilkin , U.400,
L.42, 26.03.2014; U.517, L.101, 13.04.2014
71. JUNCACEAE

Juncus articulatus L. subsp. articulatus, U.322, L.67,
08.03.2014; U.751, L.132, 24.04.2014, Awvr-Sib.
J. effusus L. subp. effusus. , U.905, L.157, 07.06.2014
J. bulbosus L. U969, L.171, 28.06.2014
72.CYPERACEAE

Cyperus longus L., U.784, L.140, 17.05.2014
C. glaber L., U.1008, L.173, 28.08.2014
Carex flacca Schreb. subsp. erythrostachys (Hoppe)
Holub, U.321, L.67, 08.03.2014; U.394, L.2,
26.03.2014,Akd.

C. riparia Curtis subsp. riparia U.509,
L.11,13.04.2014,Avr-Sib.

C. pendula Hudson, U.575, L.11, 13.04.2014, Avr-Sib.
C.cuprina (Sandor ex Heuff.) Nendtv. Ex A.Kern.,
U.520, L.101, 13.04.2014,Avr-Sib.
73.POACEAE(GRAMINEAE)

Brachypodium sylvaticum (Hudson) P. Beauv., U.986,

L.32, 24.07.2014, Avr-Sib.
Aegilops umbellulata Zhukovsky subsp. umbellulata,
U.548, L.106, 13.04.2014, [r-Tur.

Ae. triuncialis L. subsp. triuncialis, U.797, L.140,
17.05.2014

Triticum aestivum L., U.705, L.42, 24.04.2014
Hordeum murinum L. subsp. leporinum (Link.)
Arcang.,U.410,L.42,26.03.2014
H.bulbosumL.,U.692,L.42,24.04.2014

4. Sonuglar ve tartisma

H. distichon L., U.975, L.32, 24.07.2014
H. vulgare L., U495  L.42, 13.04.2014
Bromus tectorum L., U.531, L.102, 13.04.2014,
U.632, L.119, 20.04.2014; U.664, L.126, 20.04.2014
B.japonicus Thunb subsp. japonicus, U.776, L.140,
17.05.2014

Avena barbata Pott ex Link subsp. barbata, U.494,
L.42,13.04.2014,Akd.

A. sterilis L. subsp. sterilis, U.506, L.42, 13.04.2014
Secale cereale L. var. ancestrale (Zhuk.) Kit Tan,
u.476, L.42, 13.04.2014, End (VU)
Rostraria cristata (L.) Tzvelev var. cristata, U.502,
L.42, 13.04.2014; U.721, L.11, 24.04.2014, Akd.
Aira elegantissima Schur subsp. ambigua, U.665,
L.126,20.04.2014

Phleum pratense L., U.870, L.155, 07.06.2014; U.921,
L.158,07.06.2014,Avr.-Sib.

P. subulatum (Savi) Aschers. & Graebn. subsp.
subulatum, U.702, L.42, 24.04.2014
Polypogon viridis (Gouan) Breistr.,, U.921, L.158,
07.06.2014,Avr.-Sib.

P. monspeliensis (L.) Desf., U.004, L.1, 2.11.2013
Cornucopiae cucullatum L., U.687, L.42, 24.04.2014,
D.Akd.

Lolium rigidum Gaudin var. rigidum, U.708, L.42,
24.04.2014

Poa trivialis L., U.689, L.42, 24.04.2014
P. bulbosa L., U.430, L.93, 26.03.2014; U.515, L.101,
13.04.2014; U.535, L.103, 13.04.2014; U.614, L.119,
20.04.2014; U.636, L.119, 20.04.2014
Cynosurus echinatus L., U.610, L.118, 20.04.2014,
Akd. Briza maxima L., U.611, L.118, 20.04.2014;
U.630, L.119, 20.04.2014
Stipa bromoides (L.) Dorfler, U.660, L.125,
20.04.2014, Akd.
Gastridium phleoides (Nees & Meyen) C.E. Hubbard.,
U.965, L.169, 28.06.2014, Akd.
Oryzopsis miliacea(L.) Asch. & Schweinf subsp.
miliaceae, U.865, L.155, 07.06.2014, Akd.
O. miliacea(L.) Asch. & Schweinf subsp. thomasii (
Duby) K.Richt., U.034, L.4, 2.11.2013; U.949, L.155,
28.06.2014

Piptatherum. coerulescens (Desf.) P.Beauv., U.530,
L.102,13.04.2014

Arundo donax L., U.023, L.3, 2112013
Phragmites australis ( Cav.) Trin. ex. Steudel, U.992,
L.32,24.07.2014,Avr.-Sib.

Cynodon dactylon (L.) Pers. var. dactylon, U.059, L.1,
30.11.2013

C. dactylon (L.) Pers. var. villosus Regel, U.997,
L.155, 28.08.2014

Caligma alanimizin Flora listesi, Tiirkiye Bitkileri Listesi (Damarli Bitkiler) kitabina gére diizenlenmis olup
kargilagtirma iglemi diger bolge flora listelerinin Davis’e gore verilmesinden dolay1 olusabilecek karsilastirma hatalarini
onlemek amaciyla Davis tarafindan yazilan Tiirkiye Florasi’na gore yapilmistir. Arastirma alanindan ¢alisma periyodu
stiresince 1083 bitki drnegi toplanmustir. Tiirkiye Florasi’na gore tayin edilen bitkiler 73 familyaya ait 275 cins, 522 tiir,
19 alttiir ve 14 varyete ile toplamda 555 takson igermektedir, bunlardan 47 tanesi endemiktir. 555 taksonun 8’i
Pteridophyta, 6’s1 Gymnospermae, geri kalan 541 takson Angiospermae subdivizyosuna aittir. Angiospermace’lerin 442
tanesi Magnoliopsida (Dicotyledoneae), 99 tanesi Liliopsida (Monocotyledoneae) siniflari olarak belirlenmistir. Tespit
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edilen taksonlardan % 38,91°lik kismini Akdeniz elementi, % 1,62°lik kismii Iran-Turan Elementi, % 4,32’lik
kismini Avrupa-Sibirya Elementi ve % 55,13’lik kismini genis yayilish ve bolgesi bilinmeyen bitkiler olusturmaktadir.
Caligma alanimizin endemizm oram1 % 8.46’tir. Ayrica ¢aligma alanimizda, yeni tespit edilen Tulipa cinnabarina
K.Perss. subsp. toprakii Yildinm & Eker, subsp. nov. tiirii bulunmaktadir. Bu bitkinin toplandigi zaman ve habitat
bilgileri bulgular kisminda yer almaktadir. Calisma alanimizda en fazla tiir ve tiir alt1 takson ihtiva eden ilk ii¢ familya
Asteraceae (% 13,15), Fabaceae (% 10,81) ve Lamiaceae (% 7,38)’dir ( Tablo 2.). Bu familyalar hem tiir sayis1 hem de
yayilis alanlar1 bakimindan iilkemizdeki en biiyiikk familyalardandir. Arastirma alaninda en fazla tiir ve tiir alt1 taksona
sahip cinslere bakildiginda, Fabaceae familyasina ait Trifolium L., Vicia L. ve Medicago L., Asteraceae familyasindan
Anthemis L., Ranunculaceae familyasindan, Ranunculus L., Caryophyllaceae familyasindan Silene L. cinsleri zenginlik
gostermektedir ( Tablo 3.).

Tablo 2. Caligma alanimizda en fazla tiir bulunduran ilk 10 familya

Familya Ad1 Cins sayis1 (%) Tiir ve Tiir alt: takson sayis1 (%)
Asteraceae 38 13,87 73 13.15
Fabaceae 19 6,93 60 10.81
Lamiaceae 17 6,20 41 7.38
Poaceae 22 8,03 34 6.12
Brassicaceae 23 8,39 33 5.94
Liliaceae 13 4,74 26 4.68
Caryophyllaceae 7 2,55 21 3.78
Orchidaceae 7 2.55 18 3.24
Umbelliferae 13 4,74 17 3.06
Scrophulariaceae 9 1,46 17 3.06
Tablo 3. Arastirma alaninda en fazla tiir ve tiir alti taksona sahip cinsler
Cins Adi Tiir ve Tiir alti takson sayisi (%)
Trifolium (Fabaceae) 18 (3,24)
Silene (Caryophyllaceae) 12 (2,16)
Vicia (Fabaceae) 11 (1,98)
Ranunculus (Ranunculaceae) 8 (1.44)
Anthemis ( Asteraceae) 8 (1.44)
Verbascum (Scrophulariacae) 7 (1,26)
Medicago (Fabaceae) 7 (1.26)
Orchis (Orchidaceae) 7 (1.26)
Geranium (Geraniaceae) 7 (1.26)

Aragtirma alanimiza yakin alanlarda yapilan flora ¢aligmalar ile karsilastirma yapildiginda ¢aligma alanimiz
zenginlik gostermektedir. Kavaklidere Florasinda 751 (Ceylan, 2014), Bencik Dag1 Florasinda 416 (Aytepe ve Varol,
2007), Labranda Florasinda 335 (Giiler ve Varol, 2012), Besparmak Dagi Florasinda 503 (Ozel, 1995), Aspat
(Strabilos) Kalesi ve Cevresinin Floristik Ozellikleri ¢alismasinda 337 (Cinar, 2010) takson belirlenmistir. Calisma
alanimizda ve yakin alanlarda yapilan ¢aligmalarda en fazla takson igeren familyalar Tablo 4. ’te verilmistir.

Tablo 4.En fazla takson iceren familyalarin yakin bolgelerle karsilastirilmasi

1 2 3 4 5 6

Familyalar say1 (%) say1 (%) say1 (%) say1 (%) say1 (%) Say1 (%)
Asteraceae 73 (13.15) | 83 (11.05) | 41 (12.23) | 57 (13.54) | 57 (11.3) 44 (% 13.41)
Fabaceae 60 (10.81) | 90(11.98) | 40 (11.94) | 39(9.26) | 59 (11.7) 57 (%17.37)
Lamiaceae 41(7.38) | 48 (6.39) | 14(4.20) | 37(9.26) 29 (5.7) 15 (% 4.57)
Poaceae 34 (6.12) | 51 (6.79) | 23(6.86) 27(6.4) | 52(10.3) 20 (% 6.09)
Brassicaceae 33(5.94) | 46 (6.12) | 15(4.47) | 22(5.23) 13 (2.5) 13 (% 3. 96)
Liliaceae 26 (4.68) | 26 (3.46) | 11(3,28) | 23(5.47) | 16(3.18) 14 (% 4.26)
Caryophyllaceae | 21(3.78) | 33 (4.39) | 20(5.97) | 17 (4.04) 25(4.9) 13 (% 3.96)
Orchidaceae 18(3.24) | 18(2.39) | 4(1.19 10 (2.4) 4 (0.79) 12 (% 3.65)
Apiaceae 17 (3.06) | 30 (3.99) | 11(3,28) | 17(4.04) 20 (3.9 11 (%3.35)
Scrophulariaceae | 17 (3.06) | 22 (2.92) | 12(3,58) | 11(2.64) | 17(3.37) 13 (%3.96)

Kurukiimes dag1 (Milas-MUGLA) Floras1

Kavaklidere ( Mugla) Floras1 ( Ceylan, 2014) (Doktora Tezi)

Labranda (Milas) Floras: (Giiler ve Varol, 2012)

Bencik Dag1 (Yatagan) Floras: (Aytepe ve Varol, 2007)

Besparmak Dag1 Floras1 (Ozel, 1995)

Aspat (Strabilos) Kalesi ve Cevresinin Floristik Ozellikleri (Cinar, 2010)

ouswNE
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Caligmalar incelendiginde Akdeniz Elementine ait tiirlerin tiim ¢aligmalarda diger elementlere gore daha fazla oldugu
goriilmektedir. Bunun sebebi ¢aligma alanlarmin Akdeniz Fitocografik Bolgesinde yer almasidir. Iran-Turan elementine
ait taksonlarin en fazla oldugu ¢alisma Kavaklidere Florasi (Ceylan, 2014) *dir. Bunun nedeni ise arastirma alaninin
yiiksekligi ve uygun habitat Ozellikleridir. Yapilan arastirmalarda Avrupa-Sibirya elementleri bakimindan
karsilastirdigimizda ¢alisma alanimiz ile Kavaklidere Florasi (Ceylan, 2014) ve Besparmak Dag1 Florast (Ozel, 1995)
caligmalar1 benzerlik gostermekte ve bu calismalar digerlerine gére daha fazla sayida Avrupa — Sibirya elementi
barindirmaktadir. (Tablo 5.).

Tablo 5. Taksonlarin fitocografik bolgelere gore dagilimin yakin bdlge flora caligmalari ile kargilastiriimasi
Arastirma 1 2 3 4 5 6
Alam (555) (751) (335) (416) (503) (337)
say1 (%) say1 (%) say1 (%) say1 (%) say1 (%) Say1 (%)
Akdeniz 216 (38.91) 419 (55.79) 155 46.26) 171 (40.62) 161 (32) 163 ( 48.36)
fran-Turan 9 (1.62) 24 (3.19) 6 (1.79) 18 (4.28) 7 (1.4) 9 (2.67)
Avrupa-Sibirya 24 (4.32) 25 (3.32) 7 (2.08) 8 (1.9) 25 (5) 5 (1.48)
Genis Yayilisht 306 (55.13) 283 (37.68) 166 (49.85) 212 (50.35) 310 (61.6) 160 ( 47.47)

Calisma alanimiz ve yakin bolgelerde yapilan diger galismalar ihtiva ettikleri cinsler agisindan karsilastirildiginda

Trifolium L., Silene L., Vicia L. ve Ranunculus L. cinslerinin baskin oldugu goriilmektedir (Tablo 6.).

Tablo 6. En fazla tiir ve tiir alt1 takson i¢eren cinslerin yakin bolgelerle kargilagtirilmasi

1 2 3 4 5 6
Cinsler say1 (%) say1 (%) say1 (%) say1 (%) say1 (%) Say1 (%)
Trifolium 18 (3.24) 16 (2.13) 14 (4.17) 8 (192) 22 (4.37) 15 (4.45)
Silene 12 (2.16) 12 (1.59) 6(1.79) 6 (1.44) 4 (0.79) 5(1.48)
Vicia 11 (1.98) 14 (1.86) 9 (2.68) 6 (1.44) 10 (2.98) 7(2.08)
Ranunculus 8 (1.44) 12 (1.59) 4(1.19 5(1.2) 4(0.79) -
Anthemis 8 (1.44) 7 (0.93) 2 (0.6) 1(0.24) 8 (1.59) 3(0.89)
Verbascum 7 (1.26) 10 (1.33) 2 (0.59) 3(0.72) 5 (0.99) 5 (1.48)
Medicago 7 (1.26) 6 (0.79) 6 (1.79) 3(0.72) 5(0.99) 7 (% 2.07)
Orchis 7 (1.26) 4 (0.53) 2(0.6) 1(0.24) 2(0.39) 6 (% 1.78)
Geranium 7 (1.26) 7 (0.93) 2(0.6) 2 (0.48) 4(0.79) 5 (% 1.48)

Tespit edilen taksonlardan 47 tanesi endemik olup, bitkilerin tehlike kategorileri Tiirkiye Bitkileri Kirmizi Kitabindan
yararlanilarak hazirlanmistir (Ekim vd., 2000). Arastirma alanimizda tiikenmis (EX) ve dogada tiikenmis (EW) endemik
bitki tlirii bulunmamaktadir. 5 endemik tiir tehlikede (EN) , 6 endemik tiir zarar gorebilir (VU), diger geri kalan
endemik tiirler az tehdit (LR) altindaki gruplar igindedir.

Tiirkiye genelinde endemizm oran1 % 30’un lizerinde olup, ¢ogu endemik tlir 1000 m yiikseltiden sonra yayilis
gostermektedir. Caligma alanimizin endemizm orani Tiirkiye Florasindaki toplam endemizm oraniyla kiyaslandiginda
rakamsal olarak oldukga diisiik goriilmektedir; ancak diger ¢aligmalarla karsilastirma yaptigimizda alanimiz Begparmak
Dagi Florasindan sonra ikinci sirada yer almaktadir (Tablo 7.).

Calisma alanimiz 1000 m’den daha yiiksek alanlar igerdiginden dolayr endemizm oranimmiz diger caligmalarla
karsilastirildiginda yiiksek ¢ikmuistir.

Tablo 7. Caligma alanimizin endemizm agisindan yakin bolgelerle kargilastiriimasi

1 2 3 4 5 6
say1 (%) say1 (%) say1 (%) say1 (%) say1 (%) say1 (%)
47 54 18 35 50 10
(8.46) (7.19) (5.37) (8.41) (9.94) (2.96)
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Anatomical and morphological characteristics of Helianthemum canum (L.) Baumg (Cistaceae)
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Abstract

In this study, morphological and anatomical properties of Helianthemum canum (Cistaceae) native to Turkey
were investigated for the first time. In the morphological studies, the photomicrographs were taken with Stereo
Microscope (SM) and Scanning Electron Microscope (SEM). It is detected the first time that the plant has a papillary
ovary and calyx with pubescent. These findings are not mentioned in description of H. canum in the Flora of Turkey. In
the anatomical studies, photographs were obtained of the microscopic views of transversal and superficial sections from
the leaves and transversal sections from stem and petiole of the species. The leaf anatomy showed that H. canum has
Ranunculaceae type stomata which was observed on both epidermal surfaces (amphistomatic). In leaf, petiole and stem
sections of H. canum were generally observed large solitary crystals, rarely in groups (in petiole section). In addition,
typical cover hairs branched from the base in the anatomical and morphological properties of leaf, stem and petiole are
detected.

Key words: Helianthemum canum, anatomical, morphological, scanning electron microscope, Cistaceae

*

Helianthemum canum (L.) Baumg (Cistaceae) tiiriiniin anatomik ve morfolojik ozellikleri

Ozet

Bu c¢alismada, Tiirkiye’de dogal olarak yetisen Helianthemum canum (Cistaceae) tiiriiniin anatomik ve
morfolojik 6zellikleri ilk kez galisilmistir. Morfolojik ¢alismalarda, stereomikroskop ve taramali elektron mikroskobu
ile mikrofotograflar ¢ekilmistir. Kaliksinin yogun tiiylere sahip olmasi ve ovaryumun papilli olmasi ilk kez tespit
edilmistir.  H. canum’un Tirkiye Florasi’ndaki deskripsiyonunda bu bulgulardan bahsedilmemistir. Anatomik
caligmalarda, yapraklardan enine ve yiizeyel kesitler ile govde ve petiyolden enine kesitler alinmistir. H. canum yaprak
anatomisi gostermistir ki stomalar yapragin her iki epidermal yiizeyinde vardir (amfistomatik) ve Ranunculaceae tipidir.
H. canum’un yaprak, petiyol ve govde kesitlerinde genellikle biiyiik tek kristaller, nadiren de gruplar halinde (petiyol
enine kesitinde) gozlenmistir. Ayrica, yaprak, govde ve petiyoliin anatomik ve morfolojik 6zelliklerinde, bitkide
tabandan dallanan tipik ortii tiiyleri tespit edilmistir.

Anahtar kelimeler: Helianthemum canum, anatomik, morfolojik, taramali elektron mikroskobu, Cistaceae
1. Giris

Cistaceae familyasi bitkileri 6zellikle Kuzey 1liman bolgelerde, Giiney Amerika’da ve Akdeniz Bolgesi’'nde
yayilis gosteren; gosterisli ¢igekleri olan, tek yillik ya da ¢ok yillik otsular veya ¢alilardan olugan biiyiik bir familyadir
(Heywood, 2007). Diinya genelinde 8 cins ve yaklagik olarak 200 tiiri mevcuttur. Cistaceae familyasina ait olan
Helianthemum Mill. cinsi ise diinya genelinde yaklasik olarak 100 tiir ile temsil edilmektedir (Evans, 2002). Cogunlukla
Giiney Avrupa, Dogu-Tropik Amerika ve Akdeniz Havzasi’'nda yayilis gosterir (Heywood, 2007). Tiirkiye Florasi’'nda
Helianthemum cinsi 12 tiir ve toplamda 17 takson ile temsil edilmektedir. Bu tiirlerden 4’ii endemiktir (Davis, 1972;
Giiner, 2012). Cinsin tiirleri halk arasinda genellikle “Giingiilii, Ege gilingiilii, Ak giingiilii, Kir giingiilii, Yesil giingiilii
ve Tiiylii glingiili” gibi isimlerle bilinmektedir (Giiner, 2012). Literatiirde Helianthemum taksonlar1 tizerinde yapilmis
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birka¢ anatomik ve morfolojik caligmalar mevcuttur (Nandi, 1998; Perveen ve Qaiser, 1998; Yesilyurt vd., 2014;
Yesilyurt vd., 2015).

o N . b F

Sekil 1. A. Helianthemum canum tiiriiniin habitat: (Pinarbasi, Kayseri), B. H. canum tiiriiniin ¢igekli genel goriiniisii

Helianthemum Mill. cinsine ait bazi tiirler diinyanin ¢esitli yerlerinde peyzaj bitkisi olarak yetistirilmektedir
(Evans, 2002). Dolayisiyla ekonomik bir dneme de sahiptir. Helianthemum tiirleri eski tarihlerden beri, gastrointestinal
rahatsizliklar, antidiyareyik, kan kesici, antienflamatuar, antililserojenik, antiparazitik, antimikrobiyal, analjezik,
sitotoksik, vazodilator ilag, yara iyi edici ve yanik tedavilerinde merhem olarak kullanimlari mevcuttur (Benitez vd.,
2010; Rubio-Moraga vd., 2013). Ayrica Ispanya'da H. syriacum (Jacq.) Dum. Cours. tiiriiniin yaprak ve govdeleri
icecek olarak tiiketilmektedir (Tardio vd., 2006). Yapilan literatiir taramasina gore, H. glomaretaum (Lag.) Lag. ex
Dunal tiiriiniin antiprotozoal, antigiardial, antienflamatuvar (Meckes vd., 1999; Meckes vd., 2004; Barbosa vd., 2006);
H. lippi (L.) tiiriiniin antiamibik (Badria vd., 2014); H. ventosum Boiss. tiiriiniin antimalaryal (Kaiser vd., 2007); H.
ledifolium L. Miller. tliriiniin antibakteriyal, antioksidan (S6kmen vd., 1999; Tawaha vd., 2007); H. kahiricum Del.
tiriintin ise antimikrobiyal (Badria vd., 2014) etkili oldugu yapilan g¢alismalarla tespit edilmistir. Helianthemum
taksonlarmin hem diinyada hem de iilkemizde cesitli kullanimlarinin olmasi ve bilimsel c¢alismalarla ispatlanmis
aktivitelere sahip olmalar1 iilkemizde dogal olarak yetisen Helianthemum canum (L.) Baumg tiiriinii de arastirmaya
deger kilmaktadir. Onceki calismamizda, tiiriin ¢igekli toprak iistii kisimlarinm ugucu yag analizleri ilk kez yapilmis ve
ana bilesikler olarak miristisin (%29.4), T-cadinol (%6.5), hekzadekanoik asit (%5.2) ve spatulenol (%3.6) tespit
edilmistir (Goksen vd., 2017).

Bu calismada ise, diinyada ve tlilkemizde ¢esitli kullanimlar1 olan Helianthemum tiirlerinden Kayseri’de dogal
olarak yetisen H. canum tiiriiniin anatomik ve morfolojik 6zellikleri aragtirilmistir..

2. Materyal ve yontem

2.1. Bitki temini
H. canum tiirii Kayseri’nin Pinarbasi-Sarikiz yolu iizerinden, Golciik Koyt girisi dag yamaglarindan
1600-1700 m. yiikseklikte 2013-2014 yillarinin Mayis-Haziran aylarinda ¢iceklenme mevsiminde toplandi (Kuzey
enlemi: 38° 34 ' 345" Dogu boylami: 36° 25' 51.5") (Sekil 1A ve 1B). Bitkinin herbaryum o&rnekleri Ankara
Universitesi Eczacilik Fakiiltesi Herbaryumu (AEF 26340) ve Erciyes Universitesi Fen Edebiyat Fakiiltesi
Herbaryumu’nda (ERCH Toplayici no: 100) muhafaza edilmektedir (Sekil 2).

Sekil 2. H. canum tiiriiniin herbaryum 6rnegi
Morfolojik ¢alismada bitkinin yaprak ayrintilari (stoma, damarlanma, tiiyler gibi) ve ¢icek parcalarmi (pedisel,
sepal, petal, ovaryum, stamen) gosteren mikrograflar Zeiss Stereo Microscop Discovery V8 (LM) kullanilarak
fotograflandi. Ayrica Taramali Elektron Mikroskobu (SEM-Scanning Electron Microscopy) ile herbaryum
materyalinden alinan yaprak ve cigek drnekleri, lizerinde iki tarafli yapistirict bant bulunan metal numune tastyici olan
stap iizerine ve binokiiler mikroskop altinda yerlestirildi. Orneklerin iletken duruma gegebilmeleri ve elektron
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mikroskop ekraninda gériintii alinabilmesi igin Erciyes Universitesi Teknoloji Arastirma ve Uygulama Merkezi
(TAUM)’da bulunan LEO 440 Polaron SC7620 Sputter Coater model cihaz ile altinla kaplandi.

Anatomik calisma igin tiiriin yaprak yilizeysel ve enine kesitleri ile yaprak sapi (petiyol) ve gdvde enine
kesitleri alinarak Sartur (Celebioglu ve Baytop, 1949) ve kloralhidrat reaktifleri ile, miisilaj teshisi i¢in ise toz numune
tizerinden ¢ini miirekkebi ile preperatlari hazirlandi. Daha sonra 4x, 10x biiyiitme ile genel ve 40x biyiitme ile de
detayli anatomik goriintiileri i¢in 151k mikroskobuna bagli ZEISS Primostar 415500 tam otomatik fotograf makinesi
kullanilarak fotograflar1 ¢ekildi.

3. Bulgular

3.1. Morfolojik ¢alismalar

H. canum tiirii yar1 ¢alimsi, ¢ok yillik bir bitkidir. Yapraklar 1.5-2.5 cm, oppozit, eliptik-lanseolat, stipulasiz,
kenarlar diiz, lamina ucu akut, taban yapraklari istteki yapraklara gore daha kiigiik. Yapragin iist yiizeyindeki tiiyler alt
ylizeye gore ¢cok daha yogun, alt ylizeydeki tiiyler genellikle orta damara yakin yerlerde yogun (Sekil 3 A-E ve Sekil 4
A-F).

—=n
1|

Sekil 3. A, B. H. canum bitkisinin yaprak st yiizeyinde tiiylerin goriiniimii; C, D: H. canum bitkisinin yaprak alt
yiizeyinde tiiylerin goriiniimii (herbaryum 6rneginden).

Sekil 4. A, B. Yaprak iist epidermisinde ve petiyolde tiiyler; C, D: Yaprak alt epidermisinde ve petiyolde tiiyler; E:
Yaprak alt epidermisinde damar iizerinde tiiyler; F: Tiiy tabani
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Cigekler 0.9-1.2 mm, pediseller yogun tiiylii. Kaliks acik yesil, yogun tiiylii ve dista 2 igte 3 toplam 5 sepalli. Ig
sepaller 3-5 mm, genisce ovat, dis sepaller 2-3 mm, dogrusal. Distaki 2 sepal igtekilere gore daha kiigiik. Korolla 5
petalli, sar1, 4-7 mm. Stamen ¢ok sayida, ovaryum papilli, tist durumlu, yogun tiiylii (Sekil 5 A-F ve Sekil 6 A-D).

Bitki her iki arazi ¢aligmasinda da ¢icekli donemde toplandigindan meyve ve tohum 6zellikleri bu ¢aligmada
yer almamaktadir. Ancak, Tiirkiye Florast Helianthemum cinsinin tiir anahtarinda kapsiil boyutunun meyve sepallerini
¢ok fazla agsmadig bilgisi mevcuttur. Ayrica cins betiminde tohumlarin 3 yada daha ¢ok sayida olabilecegi kayitlidir
(Davis, 1972).

3.2. Anatomik ¢alismalar

Anatomik ¢aligmalarda bitkinin gévde, pedisel enine kesitleri ile yaprak enine ve ylizeysel kesitleri alinmigtir.
3.2.1. Govde Anatomisi

Govde enine kesit yuvarlak sekillidir. En dista ince bir kiitikula tabakasit mevcuttur. Tek tabandan dallanan
yogun ortii tityleri ile kaplanmugtir. Tek sirali epidermis tabakasi irili ufakli diizensiz hiicrelerden olusur. Epidermanin
hemen altinda yer yer 2-3 sirali kollenkima hiicreleri bulunmaktadir. Kollenkimanin hemen altinda 2-3 sirali irili ufakl
parankima hiicreleri vardir. Parankima hiicreleri itizerinde bol miktarda druz kristallerine rastlanmistir. Basit billurlar
genellikle sferik olarak goriilmektedir. Parankima hiicrelerinin altinda tek sirali endodermis tabakasi bulunur.
Endodermisin altinda yer yer 1-2 sirali sklerenkima tabakasi gdzlenmistir. Bu tabakanin altinda ise floem tabakasi
mevcuttur. Ksilem 1sinsal olarak dizilmistir. Ksilemin hemen {istiinde 5-7 sirali sklerenkima hiicreleri bulunur.
Kambiyum belirgindir. Oz bélgesinde parankimatik hiicreler ve kristaller bulunur (Sekil 7 A-D).

o5
Sekil 5. A. Kaliks ve pediselde yogun tityler; B: Cigegin genel goriiniisii; C: Stamenler; D: Petal; E: Stamen;
F: Papilli ovaryum
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Sekil 6. A. Kalikste yogun tiiyler; B: Cigegin genel goriiniisii; C: Stamen; D: Papilli ovaryum

Sekil 7. Gévde enine kesiti A: Sematik goriintii ve tﬁyler; B, C: Salgi hiicresi ve kristal; D: Parankimada nisasta
taneleri ve 6z parenkimasi, ku: kiitikula, e: epidermis, kl: kollenkima, sh: salg: hiicresi, p: parenkima, d: druz, en:
endodermis, sk: sklerenkima, bb: basit billur, n: nisasta taneleri k: kristal, ks: ksilem, ka: kambiyum, f: floem, 6zp: 6z

parenkimasi
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3.2.2. Petiyol Enine Kesiti

Petiyol enine kesiti yuvarlak sekillidir. Epidermis hiicreleri hafif koseli, irili ufakli tek sira halinde dizilmistir.
Epidermisin hemen altinda 4-5 sirali parankima hiicreleri mevcuttur. Parenkimatik hiicrelerde iri druz kristalleri ve
nigasta taneleri tespit edilmistir. Ortada iletim demetleri tek sirali endodermis ile ¢evrilidir. Ksilem dar 1gmsal diziligli
ve floem ksilemi ¢evrelemistir. Oz daralmis ve parenkimatik hiicreler goriilmiistiir. Ortii tiiyleri vardir (Sekil 8 A-D).

3.2.2. Yaprak Anatomisi

Ekvifasiyal bir yapraktir. Ust epidermis ince bir kiitikula ile gevrilidir. Kiitikulanin hemen altinda tek sirali
dikdortgenimsi epiderma hiicreleri mevcuttur. Epidermanin hemen altinda yer alan palizat parankima hiicreleri 3-5 sirali
ve hiicreler aras1 bosluklar1 oldukc¢a azdir. Alt epidermanin iistiinde siralanan palizat parankima hiicreleri ise 2-3
siralidir. Siinger parankimasi hiicreleri 2-3 sirali, farkli sekillerdedir ve iist ve alt palizat parankima hiicreleri arasinda
dar bir alanda bulunmaktadir. Alt epidermis hiicreleri ise tek sirali ve iist epiderma hiicrelerine benzer bigimde
siralanmigtir. Mezofilde bulunan iletim demetleri etrafinda ve palizat parankimasinda yer yer druz kristalleri
goriilmistiir (Sekil 9 A-B).

Orta damar enine kesitinde epidermisin hemen altinda 2-3 sirali kollenkima hiicreleri yer alir. Merkezi iletim
demeti {ist epidermaya yakin tarafta ksilem, alt epidermaya yakin tarafta floem olacak sekilde konumlanmustir (Sekil 10

A-B).

o

Sekil 8. Petiyol enine kesit A: Sematik goriintii; B: Iri druz kristalleri, iletim demetleri ve 6z; C: epiderma ve parenkima hiicreleri;
D: Nisasta taneleri ve ortii tilyii e: epiderma, ot: ortii tilydi, p: palizat parenkimast, ks: ksilem, f: floem, n: nisasta taneleri, d: druz
kristali, 6: 6z

Neslihan GOKSEN et al., Anatomical and morphological characteristics of Helianthemum canum (L.) Baumg (Cistaceae)



174 Biological Diversity and Conservation — 9 / 3 (2016)

od

Sekil 9. Yaprak enine kesit A: Sematik goriintii; B: Mezofil ve iletim demeti ue: iist epiderma hiicerleri, s: stoma, pp:
palizat parenkimasi, Sp: siinger parenkimasi, id: iletim demeti, ae: alt epiderma hiicreleri

hiicreleri, kl: kollenkima hiicreleri, ks: ksilem, f: floem, pp: palizat parenkimasi, Sp: siinger parenkimasi, d: druz

Alt ve iist epiderma hiicreleri diizensiz sekilli ve orta kalinlikta hiicre duvarina sahiptir. Stoma komsu hiicreleri
diger epiderma hiicrelerinden genellikle farklilik gostermedigi i¢in Ranunculaceae tipi stomaya sahiptir. Stomalar
genellikle 4-5 komsu hiicrelidir. Stoma komsu hiicreleri hafif kivrimli ve diizensiz bir yapiya sahiptir. Alt epidermada
stomalar iist epidermaya gore daha seyrektir. Ayrica yine ist epidermada alt epidermaya gdre daha yogun halde
bulunan; tek hiicreli, dar, ince, ligninlesmis ¢eperli, tepesi kiit ya da sivri ve tek ¢ukurlasmis tabandan dallanan ortii
tityleri mevcuttur. Ust ve alt epidermadaki ortii tiiylerinin yapisi aynidir (Sekil 11 A-F ve Sekil 12 A-D).

4. Sonuglar ve tartisma

Aragtirma konumuz olan H. canum tiiriniin morfolojik deskripsiyonu “Flora of Turkey” adli eserde
Helianthemum cins ve tiir ozellikleri ile karsilastirilarak yapilmistir (Davis, 1972). Bu eserde H. canum tiiriiniin i¢
sepallerinin 3-5 mm oldugu belirtilmistir. Bizim ¢aligmamizda da ayn1 boyutlar tespit edilmis olup, ¢i¢ek boyutlari ise
0.9-1.2 mm olarak 6l¢lilmiistir (Sekil 5, 6). Aym1 zamanda Flora of Turkey’de petaller sar1 renkli ve 4-7 mm olarak
belirtilmis olup, bizim bulgularimizla uyumlu oldugu gézlenmistir. Ancak, bitkinin pedisel ve kaliksinin yogun tiiyli
oldugu, ovaryumun papilli ve tiiylii oldugu bizim tarafimizdan tespit edilmis olup, bu bulgulara Flora of Turkey’de yer
verilmemistir. Yesilyurt vd. (2015a) tarafindan yapilan bir ¢alismada H. nummularium subsp. lycaonicum gévde
anatomisinde bizim calismamizdan farkli olarak epidermisin hemen altinda hiicreler arasi bosluklu klorenkima
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hiicreleri, yaprak anatomisinde ise yildiz tiiyler tespit edilmistir. Bizim ¢aliymamizda H. canum govde kesitinde iri
druzlar ve kii¢iik boyutlu sferik kristaller goriilmiis olup (Sekil 7), H. nummularium subsp. lycaonicum govde kesitinde
kristal tespit edilmemistir. Ayirca H. nummularium subsp. lycaonicum ovaryumu papilli degildir. Diger bir ¢aligmada
H. germanicopolitanum Bornm. ve H. antitauricum Davis et Coode tiirlerinin kok ve govde anatomisi ile polen ve
tohum morfolojik 6zellikleri arastirilmistir. Her iki tiirlin govde kesitinde farkli olarak yildiz tiiyler ve klorenkima
hiicreleri tespit edilmis, yaprak anatomisinde ise mezofitik stomalar her iki yiizeyde (amfistomatik) yer almaktadir
(Yesilyurt vd., 2015b).

Calismamizda H. canum tiiriiniin yapraklarinin
morfolojik olarak eliptik-lanseolat ve distteki yapraklarin alttaki yapraklara gore daha biiyiik boyutlarda oldugu
gozlenmistir. Petiyol boyutlar1 H. canum’da 3-5 mm iken H. germanicopolitanum ve H. antitauricum tiirlerinde 1-3.5
mm olarak bulunmustur. H. canum tiiriinlin yaprak, petiyol ve gdvde anatomisi ayrintili olarak ¢alisiimistir (Sekil 7, 8).
Yapraklar ekvifasiyal olarak tespit edilmistir. Familyanin karakteristik 6zelliklerinden olan ortii tiiyleri; tek hiicreli,
dar, ince, ligninlesmis ¢eperli, tepesi kiit ya da sivri ve tek ¢ukurlagmis tabandan dallanmistir. H. canum tiirii yaprak,
govde ve petiyol Ozelliklerinde ayni tip tiiyler goriilmiistiir. Yaprak alt epidermisinde bu tiiyler daha seyrek olarak
goriilmektedir (Sekil 4 ve Sekil 5). Metcalfe & Chalk (1968)’1n “Anatomy of the Dicotyledones” adli eserinde belirtilen
H. squamatum Pers. tiiriinde goriilen peltat tiiyler bizim tliriimiizde tespit edilmemistir. H. canum tiiriiniin yaprak ist
epidermasinda daha yogun olmak {izere, her iki yilizeyde de stoma goriilmiistiir (anomositik) (Sekil 9).

Sekil 11. A. Yaprak iist epidermada tiiyler; B: Yaprak iist epidermada tiiyler (SEM); C: Yaprak alt epidermada ortii
tiyleri; D: Yaprak alt epidermada ortii tiiyleri (SEM); E: Yaprak {ist epidermada stomalar; F: Yaprak alt epidermada
stomalar
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Sekil 12. A, B. Yaprak iist epidermada stomalar (SEM); C, D: Yaprak alt epidermada stomalar (SEM)

Alt ve st epiderma hiicreleri sekil olarak birbirleriyle benzer olup Yesilyurt vd., (2015a, 2015b) caligmalar ile
uyumludur. Metcalfe & Chalk (1968)’in eserinde bazi Helianthemum tiirlerinin epidermis tabakasinin miisilajli
oldugundan bahsedilirken; H. canum’un epidermisinde miisilaja rastlanmamistir. H. canum’un hem yaprak mezofil
tabakasinda hem de govde parankimatik hiicrelerinde kristaller gozlenirken (Sekil 10), Yesilyurt ve arkadaslarmin
yaptig1 ¢aligmada H. germanicopolitanum ve H. antitauricum tiirlerinde kristal varligindan bahsedilmemistir (Yesilyurt
vd., 2015b). Ancak Metcalfe and Chalk (1968) Helianthemum tiirlerinde kiimeler halinde kristallerin varhigindan
bahsetmiglerdir. Bulgularimiz bu c¢alismanin sonuglart ile Ortiismektedir. Govde iletim demetleri etrafinda
gozlemledigimiz 1-2 sirali sklerenkima tabakasi diger Helianthemum c¢aligmalari ile benzerdir (Metcalfe and Chalk,
1968; Yesilyurt vd., 2015a ve 2015b). Ayrica govde kesitinde 6z bolgesinin genis bir alan kaplamasi ve ksilem
1gmlarinin dar bir sekilde konumlanmasi bizim tiiriimiizde de tespit edilen 6zelliklerdir (Sekil 13).

Bu caligmada, Tirkiye’de dogal olarak yetisen Helianthemum canum tiiriiniin anatomik ve morfolojik
Ozellikleri degerlendirilmistir. Sonraki c¢aligmalarda bitkinin meyve ve tohum ozellikleri ile polen morfolojileri
caligilarak diger tiirlerle olan benzerlik ve farkliliklarin tespiti hedeflenmektedir.
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Abstract

An important alternative technique for plant germplasm conservation is offered by a biotechnology-based
approache of cryopreservation and it refers to storage of plant material at ultra-low temperatures in liquid nitrogen. A
procedure for cryopreservation of seeds was improved for two different Musa sp. in current study. Seed dehydration
was performed at different exposure times, in the sterile conditions of a laminar flow-hood. The tested cultivars showed
the highest tolerance to cryopreservation when the seeds were dehydrated to a moisture content of 16.7% (M. velutina
H. Wendl. & Drude) to 16.3% (M. acuminata Colla subsp. burmanica Simmonds) and the post-cryopreservation
germinability also ranged respectively from 84.3% to 64.2%. Dehydration was beneficial for germination of all seeds of
the tested Musa species after the liquid nitrogen exposure and the cryopreserved seedlings had well-formed shoot and
roots, and their acclimatization to greenhouse conditions was easy.

Key words: Cryopreservation, Musa spp., viability and germination, seed moisture content, dehydration

k

Kriyoprezervasyon-dehidratasyon teknigi kullanilarak ekonomik 6neme sahip iki Musa tiiriiniin
germplazmasinin uzun siireli saklanmasi

Ozet

Bitki germplazmasinin korunmasinda 6nemli, alternatif ve biyoteknoloji tabanl bir teknik, s1vi azot igerisinde
bitki materyallerinin ultra diigiik sicakliklarda saklanmas1 anlamina gelen kriyoprezervasyondur. Mevcut caligmada iki
farklt Musa sp.’ye ait tohumlarin kriyoprezervasyonu i¢in bir yontem gelistirilmistir. Steril kosullarda, yatay akiml
kabin igerisinde farkli uygulama siirelerinde tohum dehidratasyonu gergeklestirilmistir. Test edilen kiiltiir ¢esitlerinde
tohum nem igerikleri % 16.7 (M. velutina H. Wendl. & Drude i¢in) ve % 16.3 (M. acuminata Colla subsp. burmanica
icin) oranlarina disiiriildiigiinde, en yiiksek kriyoprezervasyon toleransit goriilmiistiir ve ayrica kriyoprezervasyon
sonrasi ¢gimlenme de sirasiyla % 84.3 ve % 64.2 araliginda olmustur. Dehidratasyon, sivi azot uygulamasi sonrasi test
edilen Musa tiirlerine ait tiim tohumlariin ¢imlenmesi tizerinde olumlu etkiye sahipti, kriyoprezervasyon sonrasi elde
edilen fidelerden gelisen siirgiin ve kokler iyi formdaydi ve sera kosularina iklimlendirilmesi kolay oldu.

Anahtar kelimeler: Kriyoprezervasyon, Musa spp., canlilik ve ¢imlenme, tohum nem igerigi, dehidratasyon
1. Introduction

Plant genetic resources preservation is important for food guarantee and agro-biodiversity. Plant biodiversity
makes options to develop through selection and breeding of new and more economical important crops, resistant to
biological and enviromental stresses "Rao, 2004; Alao, 2009". Musa spp. are the fourth most important global food
commaodity after rice, wheat and corn in terms of gross value of production "Tribe, 1994". Numerous developments in
the past decade have changed the scenario for genetic conservation of Musa, particularly the establishment of INIBAP
(International Network for the Improvement of Banana and Plantain). Many varieties of banana and plantain exist all
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over the world, and it is believed that many problems such as disease and pest susceptibilty can be solved by the
selection of existing resistant varieties and the breeding of new varieties. Improvement of Musa has, so far, been relying
on a very narrow genetic base and broad germplasm collections are required "Chin, 1996".

Still conventionally Musa spp. has been preserved in arable field genebanks, all techniques are available for the
preservation of such material. Each technique has spesific advantages and disadvantages in relation to the type of
material to be preserved and the goals of the preservation programme "Sharrock and Engels, 1997; Kaya et al., 2013".
For a seed-propagated crop, a base collection in genebank will consist of seeds dried and stored at subzero
temperatures. An active collection consists of seeds stored at above 0°C. In the case of Musa genetic conservation,
different types of genebanks (in vitro, field collection) are utilized wich complement each other. There is a need to
further complement the clonal collections by seed storage "Chin, 1996".

Cryopreservation is a biotechnological method for conservation of plant germplasm and it plays an important
role in conservation of the world's genetic resources "Bajaj, 1995; Benson, 1999". Orthodox seeds are protected against
low-temperature damage by dehydration and accumulation of sugars and proteins that vitrify their cytoplasm at positive
temperatures. Cryopreservation of such seed presents no problems: they are just placed into liquid nitrogen without
protectants. This does not appreciably harm seed viability upon thawing "Gonzalez-Benito et al., 2004; Kaya et al.,
2016"; sometimes the seed germination ability is even improved, as shown for hard seed of wild legumes
"Chetverikova, 2008". Orthodox seeds are deposited in long-term cryobanks "Gakhova et al., 2006".

The aim of this study was to evaluate time of desiccation and moisture content in seed that would maintain the
highest germination after cryopreservation of M. velutina and M. acuminata seeds.

2. Materials and methods
2.1. Plant Materials

M. velutina and M. acuminata seeds were provided by USDA, ARS, Tropical Agriculture Research Station
(Mayaguez, Puerto Rico; Figure 1A-F).

2.2. Decontamination of Musa spp. seeds

Seeds of M. velutina and M. acuminata were surface sterilized by soaking in 70% ethanol for 5 min and
disinfected by two times 10-min treatment with 20% commercial bleach, with consecutive rinses in sterile dH,O after
each step.

2.3. Seed Germination Media

Excised embriyos from seeds of M. velutina and M. acuminata were germinated in vitro by placing them to
Petri dishes (100 x 15 mm) on semi-solid (1.5 gl phytagel, Sigma; 4 gl agar, Sigma 7002) MS medium (Murashige
and Skoog, 1962, MS-519, Sigma) supplemented with 0.1uM GA (2.7ul Phytotech GA solution G362, 13mgl*) and
20g I sucrose (Phytotech) maintained under the standard culture conditions. During germination, the embriyos were
kept at 27+2°C in the dark (The culture conditions; 27+2°C temperature, 16-h photoperiod, with light provided by cool
daylight fluorescent lamps 50 umol™*m=2s71).

2.4. Determination of the Moisture Content (MC)

Ten of non dehydrated seeds were directly tested for germinability by transferring them to Petri dishes (100 x
15 mm) on semi-solid germination medium. Afterwards, in a preliminary trial, the seeds were placed top of open Petri
dishes at room temperature, in the sterile air current of a laminar flow hood, and the MC of ten of seeds was determined
every hour (up to 9 hours) and until a MC below 20% was reached. During dehydration, the environmental conditions
of the laboratory were monitored for temperature (77 + 2 °F) and relative humidity (RH, 17 = 1%). Moisture contents of
M. velutina and M. acuminata seeds and embriyos were determined by using formula "Pixton, 1966" which describes
below;

Moisture content (%) = [(AC-BD) /AC ] x100

Where A, original weight of portion of sample; B, weight after 1% stage drying; C, initial weight of ground
sample for 2" stage, and D, final weight of dried ground sample.
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2.5. Long-term conservation

After the evaluation of results from the preliminary dehydration trial, each of dehydration times were tested for
cryopreservation of M. velutina and M. acuminata seeds, in order to obtain seeds with MCs between 30 and 15%. For
cryostorage, the seeds were placed in 1.5 ml cryovials (CORNING®), five seeds per cryovial, which were directly
plunged into liquid nitrogen. After at least 24 hr of storage at -196°C, the seeds were rewarmed by waiting of the
cryovials in laminar flow hood at room temparature for 15 min. Then, embriyos were excised from the seeds were
transferred to the germination medium, under the climatic conditions stated above. Germinability was evaluated six
weeks after recovering of embriyos from liquid nitrogen. Embriyos which produced at least one morphologically-
normal seedling were considered germinated. Percentages of germination and the average numbers of seedlings per
embriyos were calculated on the basis of 10-15 seeds per treatment, and each experiment was repeated at least three
times. Levels of germination were compared by multiple x? test using by SPSS (12.0 for Windows) and statistical
analysis performed by ANOVA, followed by LSD test at P < 0.05.

3. Results

3.1. Moisture Content of M. velutina and M. acuminata Seeds and Embriyos

Initial moisture content (MC) of M. velutina and M. acuminata seeds (respectively, 48.6% and 45.3%) and
moisture content of embriyos of M. velutina seeds (52.5%) was high for cryopreservation (Because of moisture content
of M. velutina seeds and embriyos are similar, we didn’t measure moisture content of embriyos of M. acuminata seeds).
After nine hours in the laminar flow hood moisture content of seeds was quite reduced to about 15% and 11.4% (Table
1). The moisture content of M. velutina seeds was decreased under 20% end of the fifth hour but the moisture content of
embriyos was decreased rapidly under 20% end of the seventh hour. The results were showed that moisture content of
seeds and embryos approximately were similar for M. velutina seeds (Table 1, Figure 2).

Table 1. Moisture content of M. velutina and M. acuminata seeds and also embriyos for M. veluntina (enviromental
conditions, temperature, 77£2 °F; relative humudity, 17+1%)

Moisture Content (%)
Dry Time in the

Laminar Elow Hood M. velutina M. acuminata

Seed (% + SE) Embriyo (% + SE) Seed (% + SE)
0 48.6+0.1 52.5+0.0 453 +0.4
1 27.9+0.8 44.1+0.0 309+1.3
2 25.5+0.5 40.3+£0.0 254+0.5
3 23.9+0.3 32.4+0.0 21.3+0.1
4 223+£03 28.4+0.0 19.2+£0.1
5 20.7+0.2 27.9+0.0 16.3+£0.1
6 19.3+£0.1 27.1+£0.0 147 £0.1
7 18.0+£0.2 26.7+0.0 13.3+£0.3
8 16.7+£0.3 17.4+£0.2 124+£0.2
9 15.9+0.2 15.1+0.3 11.4+0.1

*SE: Standard Error
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Figure 2. Moisture content change of M. velutina seeds and embriyos (enviromental conditions, temperature, 77+2 °F; relative

humudity, 17+1%)

3.2. Cryopreservation of M. velutina and M. acuminata Seeds

Effect on germination rates of different preiods of dehydration, followed or not by direct plunging of M. velutina and M.
acuminata seeds into liquid nitrogen shown at Table 3. The best results for M. velutina obtained from 8 hour dryed
seeds (84.3% germination rate; MC: 16.7%) and for M. acuminata obtained from 5 hour dryed seeds (64.2%

germination rate; MC: 16.3%) (Table 3, Figure 3).

Table 3. Effect of different periods of dehydration in a laminar flow hood, followed or not by direct plunging of M.
velutina and M. acuminata seeds into liquid nitrogen, on seeds and embriyos moisture content (% of FW) and

germination (%). (LN, plunging into liquid nitrogen, MC, moisture content)

) M. velutina M. acuminata
DPehyddratt:on Seed MC Germination (%) Seed MC Germination (%)
eriod () (%) Dry Dry + LN (%) Dry Dry + LN
1 27.9+0.8 100 £ 0.0a 0.0 309+£1.3 89.5+0.1c 0.0
2 25.5+0.5 100 £ 0.0a 0.0 254+0.5 90.0 + 1.5bc 0.0
3 23.9+0.3 96.7 +0.8ab 0.0 21.3+0.1 50.0 £ 0.0i 4.2 +0.2m
4 223+0.3 76.7+0.7¢ 0.0 19.2 £0.1 59.3+1.8h 23.3+0.4k
5 20.7+£0.2 86.7 £ 0.7cd 0.0 16.3 £ 0.1 68.9 + 0.2f 64.2 + 0.59
6 19.3+0.1 83.3+£1.8d 70.0 + 0.5f 14.7+£0.1 50.7 £ 2.71 48.5 +0.41
7 18.0+0.2 86.7 £0.7cd 75.2+0.8e 13.3+0.3 64.8 +1.7¢g 60.0 = 0.5h
8 16.7+0.3 93.3 £0.6b 84.3+0.2d 124+0.2 60.0 + 1.8h 30.0+0.3;
9 159+0.2 96.7 + 0.6ab 83.3+0.7d 11.4+0.1 49.3 +2.2i 30.7+0.5j

*Statistical analysis performed by ANOVA, followed by LSD test at P<0.05; **SE: Standard Eror

Figure 3. After liquid nitrogen treatment A. germinated embriyos of M. velutina, B. Three weeks later seedling of M.

velutina, C. two weeks, D. six weeks later seedling of M. acuminata (Bars 1cm)

4, Conclusions and discussion

Cryopreservation, i.e. deep freezing of seeds, meristems, and other plant objects, is used for long-term storage
of genetic resources "Tikhonova, 1999". The history of cryobiology, the sequelae of cold stress, the mechanisms of
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cryoprotection, etc. have been described extensively " Manuil’skii, 1992; Belous and Grishchenko, 1994". In this study
we aimed to long term storage of two different seeds of Musa species (M. velutina and M. acuminata) by dehydration-
cryopreservation technique, and we obtained 84.3% germination rate from M. velutina and 64.2% germination rate from
M. acuminata seeds after liquid nitrogen. We realized that another critical point for two different species were moisture
content of seeds. Under the 17% moisture content was optimum for germination after the liquid nitrogen for two species
(M. velutina, 16.7%; M. acuminata 16.3%).

Maturing orthodox seed experiences a number of processes that allow them to sustain profound dehydration.
Accumulating soluble sugars (sucrose, raffinose, etc.) are supposed to be essential to maintaining the native biopolymer
structure. Orthodox seed not only have more sugars than recalcitrant ones, they also have a higher raffinose/sucrose
ratio, which prevents sucrose crystallization even at high concentrations in the embryo "Steadman et al., 1996; Yiicel et
al., 2008".

There are two hypotheses on the protective role of sugars during seed dehydration. One implies that
oligosaccharides substitute for water in hydrogen bonding with membrane phospholipids "Crowe et al., 1988". The
other considers the involvement of sugars in vitrification of the cell contents. Thus it is supposed "Buitink and Leprince,
2004" that upon dehydration the hypersaturated intracellular solution does not crystallize but converts into an extremely
viscous amorphous mass, virtually precluding diffusion and metabolism. The vitreous state has been experimentally
shown to stabilize proteins "Sun et al., 1998" and favor seed viability.
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Abstract

Forest roads are one of the basic infrastructures for the management of forest areas. Ensuring the stable
operation of forest roads network and maintaining initial capital spent on construction of forest roads requires proper
estimation of the volume of earthworks is the construction of forest roads. Today, by using the Geographic Information
System (GIS), simultaneous information management with consideration of factors affecting routing, predictive and
rapid assessment of directions became possible. The aim of this study is to provide a method to optimize the design of
forest roads network by considering the environmental, technical and economic criteria and utilizing the capabilities of
GIS and Analytic Hierarchy Process (AHP), so that a greater number of these criteria entered in the design process. The
study conducted in series 7 of Sherwood. After obtaining information layers on environmental characteristics affecting
the forest road network design, based on technical principles and by using Pegger software, 4 roads were designed.
After classification and valuation of the different layers of maps, for environmental evaluation, AHP pairwise
comparison method used in the process. The results of this research proved the hypothesis that GIS and AHP have
many capabilities in road design based on ecological principles. The study area has high topography so designing a
proper road was not possible and given the proximity of road congestion, road 3 was chosen due to its environmental
priorities. At the end, the ability of its implementation in the areas studied and approved.

Key words: forest road, considerations of environmental, technical and economic, multi-criteria assessment, GIS, AHP
1. Introduction

Forests are the main natural resources of the planet and their functions have an essential role in maintaining
ecological balance. Forest health in each location is an indicator of the common ecological conditions in the area
(Zhang& Chen, 2007). Forest roads are necessary to administrate many parts of the forest (Dimitrios etal.,2016). The
roads are a necessity to make ideas and principles and design managements come to reality in the forestry unit. The road
networks are like a vital artery for forest products and services. Today, due to the importance of other forest values, the
rest of non-production services such as tourism and considering the vision and perspective discussed and considered in
the design of the road network (Sepahvand, 2005). In design of forest roads, basic and fundamental studies including
research of geology, soil characteristics, topography, soil and vegetative cover and wildlife and habitat for animals
elements related factors (Type of tree, Plant capacity) are considered (Sarikhani, 2008). With the appropriate planning
of the road network, network efficiency increased and at the same time, manufacturing costs reduced. Since the network
design by using traditional methods are costly and time-consuming, reducing cost design time will reduce the number of
evaluating options and this will hurt the quality of design. On the other hand, the new methods of design using GIS
technology and data processing facilities has the ability to analyze high volumes of digital data for different layers with
high speed and accuracy, so it can improve the quality, speed, cost, and accuracy of design (Audi, 2005). In 2007, by
studying on forest roads and valuation networks designed by GIS and RS, Shiba compared routes with directions
designed by this software with traditional methods and showed that routes that designed by GIS have more advantages
over the roads that were designed by traditional methods. Gumus etal., (2007) designed 59.067 kilometers of roads
using GIS in their study on forests of Turkey. The results of this study showed that 90.3% of the way passed from the
places that had the least negative points. Forest roads network designed to meet the performance targets. Since the cuts,
disturbs the natural balance and stability, if they are not made technically correct and from natural balance point of view
they are not made in an acceptable form and their stability are not considered, it can cause damage and disorder in the
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structure and balance of the road, which it can ultimately cause slip from the mountains to the surface or body of the
road valley side (embankment). With regard to the above, forest road, network design should be such that all terms are
considered. The aim of this study is to provide a method to optimize the design of forest roads network, by considering
the environmental criteria, and taking advantage of the capabilities of GIS and AHP, so that more of these criteria
entered in the design process.

2. Materials and methods
2.1 Study Area

The study area is in 25 northern forests area. In terms of geographic location, this series is located between49°
47" 50" of longitude and latitude of 36 © 55 ' 30 ". Its elevation ranges from 700 to 2100 meters and the general slope

faces north. In the present series, there are 74.28 kilometers of roads, including paved and graveled and their general
appearance are in a funnel from and the soil texture is medium to slightly heavy(Figure 1).

Caspian Sea

B (series 7 of Shenrood)

Figurel. Location of deries 7 in area of 25 (Case Study)

In the first step in this research, basic knowledge and overall assessment of the region's road network design
was discussed using GIS. For this purpose, at first, by extracting the topographic lines from three-dimensional dgn
digital map, digital elevation model was prepared. According to the study and congestion, the 50 meters was
determined. Using DEM, slope map in Idrisi was prepared. By taking aim reviews, geomorphology, the study of the
earth, and scale of the map, the study area was divided into four floors slope including 0-10%, 10-25%, 25-60%, and
more than 60%. Then use the DEM, map directions were provided. By using this map, the southern and eastern classes
that were more appropriate to pass were identified and priorities in the design of the road network. The four cardinal
directions (North, East, South, West) and a floor as flat areas (undirected) were considered that includes all areas with
less than 10% slopes. After preparing the final plan for land crossing capability, the road was designed in Arc View by
using Pegger (Rogers, 2005). The road was designed in such a way that as far as possible, it would be in compliance
with the allowable slope for roadwork and by considering the appropriate forest cover, it passes through areas with high
and medium potential road constructability that arguably has greater stability. Then, given the importance of the slope,
the designed road was correct on the slope map. After that, the road network map was transferred to Arc GIS and the
necessary corrections including changing fractures to curves, was imposed on it. In this study, the method of pairwise
comparison using AHP function in ArcGIS was used as a method to determine the weight of evaluation criteria (Map
Descriptive) in a multi-criteria decision.

3. Results

Acording to, the slope map was prepared both in four classes of (0-10, 10-25, 25-60, and more that 60 percent)
to mapping the crossing ability of the road and stability map of the region. It was prepared in a way that 27.4% of the
area of the series were less than 30%, 55.2% of the area has between 30% to 60% slope, and 17.04% of the area has
more than 60%. The altitude of study area fluctuates from 600 to 2104 meters above the sea level and were prepared in
three classes(600-1200,1200-1800 and 1800-2104) (Figure 2).
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27 percent of Sri less than 30% and 2/55 percent of the area between the slope of 30 to 60 percent, 17.4 percent
higher than the slope angle is 60 percent.
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Figure 3. Map of new designed road based on the location of valued
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Using the attached software, Pegger, 4 options with respect to all layers of the road network, designed and then
evaluated environmentally and technically. Design options shown in Figure 3.
3.1Technical evaluation by Sagbuden method

In the method the index of total distance x length of the road used, which the smaller amount of the index in
terms of technical evaluation is desirable. Therefore, the road 3 is the most desirable roads (Table 1).

Table 1. The results of the technical evaluation of alternatives by Sagbuden method

Rank Total skidding distance x Road length Road length (km) Total skidding distance Road
1 1131302 26.236 43120.216 1
2 1192172.1 7.396 43516.285 2
3 1189244 28.427 41835.016 3
4 1224727 28.895 42385.430 4

3.2Environmental Assessment of roads

The results of the environmental assessment for various road shows that in environmental terms, road 3 has the
first priority and in environmental terms, road 1 has the last priority (Table 2).

Table 2. The results of the environmental assessment for different road

Variants | Total multiplying the percent passing through the respective classes multiply in the coefficient for each of
the classes valued
1 200.8
2 203.4
3 220
4 205
220
215
210
205
200
195
190
Road 1 Road 4 Road 3 Road 4

Figure 4. Environmental prioritizing of designed options

Road 4 with the minimum length has the highest desirability and road 2 with a maximum length has the lowest
desirability (Table 3).

Table 3. The results of the environmental assessment for roads based on road congestion

Rank The value of length Road length (km) Road congestion (m/ ha) The extracted value Road
4 312.06 26.236 7.05 6301 1
3 403.26 27.396 7.36 6390 2
2 309.45 28.427 7.46 6630 3
1 294.34 28.895 7.77 6415 4

In Figure 5, it is clear that most road congestion is in road 4 and the lowest road congestion is in road 1.
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Figure 5. That most road congestion is in road 4
4. Conclusions and discussion

Forest road network should be designed based on complete information of management method, situations of
forests, forest management methods, operation units, methods of extraction of timber and other forest service so
transport system can be developed with minimal cost. In designing of forest roads network, from designing of single
roads to its completion, multiple technical issues should be decided in a rational way. The basis for these decisions is
having the right information and enough knowledge of the region. Due to the heterogeneous forests environment,
particularly northern forests, seeing all angles and sides and turning them into numbers in order to analyzing and
evaluating of them is not possible by traditional techniques and surveying forest or it is costly and time-consuming. Use
GIS a lot of information can be processed with lower cost and spending less time. Using GIS for mapping potential
areas for the road by using the PEGGER program in GIS presented acceptable results in this study. Firoozan(2006)
,Rogers et al.(2001) ,Abedi (2006), reached the same conclusion about designing road maps by using PEGGER.
Contour map and based on properties of percent slope in the design route between two points, different routes can be
suggested quickly and according to map of appropriate areas for routes based on ecological principles and
characteristics of the network of forest roads and mountainous, evaluated routes and select the appropriate one with
high speed and accuracy. While in this method, there is no need for suggesting different variants and by quickly
offering different routes and analyzing them in GIS, a right exclusive route chosen. In this study, environmental factors
influencing road design process identified and for weighting the criteria, pairwise comparison used in AHP. The results
showed that this method would provide good results. Using AHP for weighting, give the possibility of using various
quantitative and qualitative criteria at study and use of relevant experts’ opinions will increase accuracy of the study and
give the study better results. It is noteworthy that in weighing the slope criteria, below 10 percent classes has top points
and slopes over 60 percent has the lowest points in locating of designing roads. For criteria of the slope, the South and
East had the highest points and the West and North had the lowest points in in locating of designing roads. By
overlapping the existing roads with valuation places and prioritizing the series 7 of Shenrood, it seen that due to the
extreme topography of the area designing of new roads in the area were in poor value ranges and among four roads,
road No. 3 has a top environmental priority. Study on forest roads and evaluating networks designed by GIS and RS,
start to compare roads that were designed with these software and the roads that were designed in the traditional way
and showed that roads designed by help of GIS has advantage over the roads that are designed in the traditional
way(Shiba,2007). The results of this study proved the hypothesis that GIS and AHP have many capabilities in road
designed based on ecological principles. The study area has high topography and there was not any possibility to design
a proper road and given the proximity of the congestion of roads, road 3 was chosen in terms of environmental
priorities.
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Abstract

This research presents the investigation of binding behaviour of the lichen Umbilicaria decussata biomass
toward AB294 in aqueous solutions. The effects of various variables such as pH, initial AB294 concentration, time and
temperature on the AB294 binding were tested. The Langmuir and Freundlich binding isotherm models were applied
for the characterization of interactions between AB294 and lichen Umbilicaria decussata biomass. The obtained results
showed that AB294 binding to the lichen Umbilicaria decussata biomass is well described by the Langmuir binding
isotherm. The Langmuir constant K. for AB294 was calculated as 0.337 Lmg™. The maximum binding capacity of the
lichen bimass toward AB294 was calculated to be as 25.6 mgg™ biomass at pH 1.0 within 2 h. The pseudo-first-order
pseudo-second-order Kinetic and intraparticle diffusion models were also used to investigate the AB294 binding
mechanism. The mechanism of AB294 binding to the lichen Umbilicaria decussata biomass is well suited to the
pseudo-second-order kinetic model. The obtained results showed that lichens are potentially efficient biomaterials for
the removal of dye compounds from contaminated water samples.

Key words: lichens; acid blue 294; umbilicaria; biomass; binding isotherms

%

Liken Umbilicaria decussate ile sulu ¢ozeltilerden Asit Mavisi 294 (AB294) uzaklastirilmasi

Ozet

Bu calismada liken Umbilicaria decussata biyokiitlesinin sulu ¢ozeltilerde AB294’¢ kars1 baglanma davranis
aragtirillmistir. AB294 baglanmasina pH, baslangic AB294 konsantrasyonu, zaman ve sicakligin etkisi incelenmistir.
Liken Umbilicaria decussata biyokiitlesi ve AB294 arasindaki etkilesimin karakterizasyonu Langmuir ve Freundlich
baglanma izotermleri kullanmlarak gerceklestirilmistir. Elde edilen sonuglar liken Umbilicaria decussata biyokiitlesi ve
AB294 arasindaki etkilesimin Langmuir baglanma izotermine uydugunu goéstermistir. AB294 i¢in Langmuir sabiti
25.6 mggbiyokiitle olarak hesaplanmgtir. Ayrica, AB294 baglanma mekanizmasinin arastirilmasi amaciyla yalanci
birinci-derece, yalanci ikinci-derece kinetik ve intra-partikiil difiizyon modelleri de uygulanmustir. Liken Umbilicaria
decussata biyokiitlesine AB294 baglanmasinin yalanci ikinci-derece kinetik modele uydugu tespit edilmigtir. Elde
edilen sonuclar kontamine su numunelerinden boyar bilesiklerin uzaklastirilmasinda likenlerin potansiyel etkili
biyomateryaller oldugunu gostermistir.

Anahtar kelimeler: Likenler; Asit Mavisi 294; Umbilicaria; Biyokiitle; Baglanma izotermleri
1. Introduction

Dyes such as Acid Blue 294 are commonly used in different application areas such as textile industry, rubber
industry, paper industry and plastics industry (Hunger, 2003; Kusic et al., 2013). Wastes contaminated with dye
pigments and toxic compounds lead to environmental pollution which is a serious problem. Thus, these contaminants
should be efficiently removed from the wastes. It is a challenging process in the industry and cheap, enviromentally-
friendly and efficient approaches are required for this purpose.
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Removal of dye compounds from contaminated water involves biological and chemical processes. Various
microorganisms such as fungi, bacteria, algea etc are commonly used in biological processes (Tan et al., 2013; Giil,
2013; Kelewou et. al., 2013). This approach is cheap and environmentally friendly. However, it is technically
ineffective and challenging (Szpyrkowicz et al., 2001). Traditional adsorbents such as activated carbon are commonly
used for the removal of dye (Hazzaa and Hussein, 2015; Aguiar et. al., 2016; Silvia et. al., 2016; Regti et. al., 2017) due
to its high binding capacity toward target compound. But, it has also some limitations such as high cost and
regeneration problems compared to other cheap natural materials such as clays and lichens (Hsu et. al., 1997; Nassar et
al., 1991; Rytwo et. al., 2000; Kulkarni et. al., 2014; Ozcan et. al., 2005).

Lichens are symbiotic organisms consisting of a fungal partner and at least one photosynthetic partner (algea or
cyanobacteria) (Sanders, 2001; Ahmadjian, 1993; Lutzoni and Miadlikowska, 2009 ). It has been reported that more
than 20,000 species of lichens are known in the World (Feuerer and Hawksworth, 2007). Lichens exhibit biosorption
behavior toward heavy metals, dyes etc. and their applications for the removal of these environmental pollutants have
been reported in the literature Uludzli et al. (Uludzli et. al., 2010) used lichen Physcia tribacia for the biosorption of
Sb(l11). They obtained 81.1 mgg™ biosorption capacity within 30 min. In another study performed by Altinmisik and
co-workers (Altmisik et. al., 2010), malachite green biosorption from aqueous solutions were carried out by using
lichen Luffa cylindrica. In their study, maximum biosorption capacity of the lichen Luffa cylindrica was 29.4 mgg™ at
34.8 °C. Kulkarni et al.,(Kulkarni et. al., 2014) used lichen Permelia perlata for the removal of textile dye Red 24 from
aqueous solutions. The obtained results showed that 250 pm dye was efficiently removed at pH 8.0. In another study,
Haas and his colleagues used lichen Peltigera membranacea for uranium biosorption (Haas et. al., 2010). They
removed 42.0 mgmL! uranium at pH 4.5 for 24 h. Tay et al., (Tay et. al., 2009) used lichen Ramalina frexinea for the
removal of cadmium ions from aqueous solutions. The maximum biosorption capacity of the lichen Ramalina frexinea
was found to be as 7.0 mgmL* at pH 6.0.

In this work, the efficient removal of AB294 from aqueous solutions by using lichen Umbilicaria decussata
biomass was investigated. For this purpose, the experiments were performed to evaluate the effects of different factors
such as pH, initial AB294 concentration, time and temperature on the AB294 binding. The Langmuir and Freundlich
binding isotherm models were applied for the characterization of interactions between AB294 and lichen Umbilicaria
decussata biomass. The pseudo-first-order, pseudo-second-order Kinetic models and the intraparticle diffusion model
were also used to investigate the binding behaviour of the lichen Umbilicaria decussata biomass toward AB294 in
details.

2. Materials and methods
2.1. Materials

The biomass of lichen Umbilicaria decussata was provided from TEMA Forest, Eskigehir, Turkey. Collected
samples were stored at the Herbarium of Biology Department, Anadolu University, Eskisehir. The lichen biomass was
washed with deionized H,O several times. Then it was allowed to dry at 60 °C for 20 h. Finally, the dried lichen bimass
was ground and sieved into the different particle sizes (0-75, 75-125, 125-250 and 250-500 pm). The lichen biomass
with 125-250 um particle size was used for all AB294 binding experiments. The picture of the Umbilicaria decussata is
given in Figure 1.

- ALEIT -

Figuré 1. Thé‘bctre of the lichen Umbilcari decussata

2.2. Instrumentation

An Orion 420A pH meter was used to measure pH values of the prepared solutions. All spectrophotometric
analyses were performed by using a Shimadzu UV-2450 spectrophotometer.

2.3. AB294 binding onto the lichen Umbilicaria decussata biomass

The studies for AB294 binding were performed in batch-mode. For this purpose, 100 mg of lichen Umbilicaria
decussata biomass was put into glass beaker. Then, 10 mL of 50 ppm AB294 in pH 1.0 was added and the solutions
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were stirred for 4 h. The binding of AB294 to the lichen Umbilicaria decussata biomass was evaluated by measuring
the absorbance of AB294 at 605 nm.

To investigate the pH effect on AB294 binding to the lichen Umbilicaria decussata biomass, 10 mL of 50 ppm
AB294 at various pH values in the range of 1.0 to 8.0 was added to 100 mg of lichen Umbilicaria decussata biomass
and the solution was stirred for 4 h. Then, spectrophotometric analysis of 2 mL of each sample was done.

To test the effect of initial AB294 concentration on AB294 binding to the lichen Umbilicaria decussata
biomass, 10 mL of different concentrations of AB294 in pH 1.0 were prepared and added to 100 mg of lichen
Umbilicaria decussata biomass. The AB294 solutions were then stirred for 4 h and analysis of 2 mL aliquots of each
sample were performed by UV-VIS spectrophotometer.

The experiments for the effect of temperature and time on AB294 binding to the lichen Umbilicaria decussata
biomass were also carried out. Firstly, 10 mL of 50 ppm AB294 in pH 1.0 was added to 100 mg of lichen Umbilicaria
decussata biomass in a glass baker. Then, of AB294 solutions in pH 1.0 were allowed to stirr for 4 h and 2 mL of each
sample was taken a different interaction time in the range from 5 min to 240 min and analyzed at 605 nm. On the other
hand, different temperature values in the range between 10°C and 40°C were used to obtain optimum temperature on
AB294 binding.

3. Results
3.1. Effect of pH on AB294 binding

pH is a crucial paramater that controls the binding of target compound onto biomass. The experiments for the
AB294 binding onto the lichen Umbilicaria decussata biomass were carried out in a pH range of 1.0 and 8.0. Figure 2
shows the effect of pH on AB294 binding onto the lichen Umbilicaria decussata biomass. As seen from the figure,
maximum AB294 binding was achieved at pH 1.0. This could be explained by the electrostatic interactions between
AB294 which is negatively charged and positively charged binding groups of the Umbilicaria decussata biomass
surface. At more acidic pH values, electrostatic interactions increase and this lead to an increase in AB294 binding onto
the lichen Umbilicaria decussata biomass.

20
16

12 4

q.(mg g")

pH

Figure 2. The effect of pH on AB294 binding onto the lichen Umbilicaria decussata biomass (C,=50 ppm, Miichen=100
mg, t=240 min, V=10 ml)

3.2. Effect of initial AB294 concentration on binding

Figure 3 shows the initial AB294 concentration effect on AB294 binding onto the lichen Umbilicaria
decussata biomass. As seen from the Figure 3, AB294 binding increased by increasing AB294 concentration (10-300
ppm). At 250 ppm AB294 which is saturation point, all binding sites of lichen Umbilicaria decussata biomass were
occupied with AB294. After 250 ppm concentration value, binding capacity of the lichen Umbilicaria decussata
biomass towards AB294 was the same value for higher concentrations of AB294. The maximum AB294 binding of the
Umbilicaria decussata biomass was calculated to be as 25.6 mgg* biomass.
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Figure 3. The effect of initial AB294 concentration on AB294 binding onto the lichen Umbilicaria decussata biomass
(Miichen=100 Mg, t=240 min, V=10 ml, pH 1.0)

3.3. Effect of time on AB294 binding

The binding kinetics for AB294 was performed to investigate how the binding capability of the lichen
Umbilicaria decussata toward AB294 changes over time. The AB294 binding studies were performed using 50 ppm
AB294. The obtained results from these studies were given in Figure 4. The results showed that binding capacity of the
lichen Umbilicaria decussata toward AB294 increased until the value at 120 min where the maximum binding was
obtained. After 120 min, binding process reached equilibrium.
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Figure 4. The effect of contact time on AB294 binding onto the lichen Umbilicaria decussata biomass (C,=50 ppm,
Miichen=100 mg, V=10 ml, pH 1.0)

3.4. Effect of temperature on AB294 binding

The effect of temperature on AB294 binding to the lichen Umbilicaria decussata biomass is shown in Figure 5.
As can be seen from the figure, AB294 binding slightly increased with the temperature until 20°C. But, there were no
remarkable changes in the binding capacity of the Umbilicaria decussata biomass toward AB294 at 30°C and 40°C.
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Figure 5. The effect of temperature on AB294 binding onto the lichen Umbilicaria decussata biomass (C,=50 ppm,
lichen=100 mg, t=240 min, V=10 ml, pH 1.0)
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3.5. Binding isotherms

For the characterization of interactions between AB294 and lichen Umbilicaria decussata biomass, binding
isotherm models such as Langmuir and Freundlich were used. In the Langmuir isotherm (Langmuir, 1918), binding
data can be obtained using the equation 1. This binding isotherm model indicates the monolayer binding onto the
adsorbent surface having identical binding sites for the target compound.

C 1 C,
—+
qm qmax KL qmax (1)

where gm (mgg™) and Ce (mgL™) represent the AB294 amount onto the lichen Umbilicaria decussata biomass
(per gram) any time and the unbound AB294 concentration at equilibrium, respectively. KL (Lmg?) represents the
measure of the binding process intensity. gmax (mgg?) is the maximum AB294 amount bound to the lichen Umbilicaria
decussata biomass. Figure 6 shows the Langmuir binding isotherm for AB294 binding onto the lichen Umbilicaria
decussata biomass.

C.lqe(g L)

0 T T T 1
0 50 100 150 200

C,(mgL!)
Figure 6. The Langmuir binding isotherm for AB294 binding onto the lichen Umbilicaria decussata biomass

The other binding isotherm model Freundlich (Freundlich, 1906) is an empirical equation and expressed in the
following:

logq,, =logK; + 1 logC,
n )

Where Ce is the AB294 concentration in equilibrium (mgL™?) Kr represents the Freundlich constant and
n represents the Freundlich exponent. 1/n is a measure of heterogeneity of the binding sites of the lichen Umbilicaria
decussata biomass ranging between 0 and 1. When this value gets closer to 0, heterogeneity increases. he Freundlich
binding isotherm for AB294 binding to the lichen Umbilicaria decussata biomass is shown in Figure 7. The obtained
results from Langmuir and Freundlich binding isotherms showed that AB294 binding to the lichen Umbilicaria
decussata biomass is well suited the Langmuir binding isotherm. The Langmuir constant K. for AB294 was calculated
as 0.337 Lmg™.
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Figure 7. The Freundlich binding isotherm for AB294 binding onto the lichen Umbilicaria decussata biomass
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Table 1 shows the parameters obtained from the Langmuir and Freundlich binding isotherms for AB294
binding to lichen Umbilicaria decussata biomass.

Table 1. Parameters for the Langmuir and Freundlich binding isotherms for AB294 binding to lichen Umbilicaria
decussata biomass

Langmuir Equation

Qmax (MQ/Q) 25.28
KL (L/mg) 0.337
R? 0.992
Freundlich Equation

Kr (L/mg) 8.77
n 4.0
R? 0.921

3.6. Binding Kinetics

Binding kinetics is very important to obtain more information abaout the mechanisms of binding and rate-
controlling steps in the binding process. For this purpose, the pseudo-first-order kinetic model and pseudo-second-order
kinetic model were used to explore binding mechanism of AB294 binding to the lichen Umbilicaria decussata biomass
(Figure 8 and Figure 9). The pseudo-first-order kinetic model is described by the equation 3:

In(a, —q,)=Ing, —k;t 3)
Where g1 (mg/g) is the amount of AB294 bound to the lichen Umbilicaria decussata biomass at equilibrium

and gt (mg/g) is the amount of AB294 bound to the lichen Umbilicaria decussata biomass at time t (min), and ki (min)
represents the rate constant of first-order binding.
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Figure 8. Pseudo-first-order kinetic plot for AB294 binding onto the lichen Umbilicaria decussata biomass

The pseudo-second-order kinetic model is described by the equation 4.

t_ 1 +it

9 k7 q, @

If the binding process is well described by the pseudo-second-order kinetic model, a straight line is obtained by
plotting t/qtversus t and g2 and kz can be calculated using the slope and intercept of the plot, respectively.
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Figure 9. Pseudo-second-order kinetic plot for AB294 binding onto the lichen Umbilicaria decussata biomass

The pseudo-first-order and pseudo-second-order kinetic models can not be used for the investigation of
diffusion mechanism. Therefore, the obtained data should be analyzed by another model. The intraparticle diffusion
model proposed by Weber and Morris (Weber and Morris, 1963) is used for this purpose. In this model, intra-particle
diffusion is calculated by using the following equation:

_ 0.5
qt - kidt (5)

Where gt (mg/g) is the AB294 amount bound to the lichen Umbilicaria decussata biomass at time t (min) and

kia (mg/g min®) is the rate constant for the intraparticle diffusion. Figure 11 shows the Intraparticle diffusion plot for
the biosorption of AB 294 onto Umbilicaria decussata.
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Figure 10. Intraparticle diffusion plot for the AB294 binding onto the lichen Umbilicaria decussata biomass

The pseudo-first order, second-order and intraparticle diffusion kinetic parameters for AB294 binding to the
lichen Umbilicaria decussata biomass are shown in Table 2. As seen from the data in the table, biosorption of AB 294
onto Umbilicaria decussata is well suited to the pseudo-second order kinetic model.

4. Conclusions and discussion

In this study, binding behavior of the lichen Umbilicaria decussata biomass toward AB294 in aqueous
solutions was investigated. The obtained results showed that efficient removal of AB294 from aqueous solutions by
using Umbilicaria decussata biomass depends on various paramaters such as pH, initial AB294 concentration and
interaction time. The binding experiments showed that AB294 binding capacity of the lichen Umbilicaria decussata
biomass is 25.6 mgg™ biomass. The results obtained from the studies of binding kinetics and binding isotherms showed
that the mechanism of AB294 binding to the lichen Umbilicaria decussata biomass is well described by the pseudo-
second-order kinetic model and Langmuir binding isotherm.
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Table 2. Kinetic parameters obtained from the pseudo-first-order, pseudo-second-order and intra-particle diffusion
models for AB294 binding to lichen Umbilicaria decussata biomass

Pseudo-first-order

ki (1/min) 12.2 x103
d: (Mg/g) 11.43
R,2 0.956

Pseudo-second-order

k2 (g/(mg.min)) 5.06x1073
g2 (mgg™) 17.99
R2? 0.998

Intraparticle diffusion

ky (Mg.g.min*?) 1.377
C 4.64
Ry? 0.961
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Abstract

In this study which is aiming to determine lichen diversity of Akdag Natural Park (Afyon-Denizli), the lichen
samples collected from 35 localities were investigated. As a result of this investigation, 350 lichen and lichenicolous
fungi taxa were detected for this area. Therefore, the total number of lichen and lichenicolous records in this area
reached to 360 including previous studies.
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*

Akdag Tabiat Parki (Afyon-Denizli/Tiirkiye)’nin Liken ve Likenikol mantarlari

Ozet

Akdag Tabiat Parki (Afyon-Denizli)’nin liken g¢esitliligini ortaya koymayi amaglayan bu calismada 35
lokaliteden toplanan liken 6rnekleri degerlendirilmistir. Bu degerlendirme sonucunda c¢aligma alanindan 350 liken ve
likenikol mantar taksonun yayilis gosterdigi belirlenmigtir. Boylece daha onceki calismalarla birlikte, ¢alisma
alanindaki toplam liken kaydi 360’a ulagmustir.

Anahtar kelimeler: Akdag Tabiat Parki, Liken, Likenikol mantar, Tiirkiye
1. Giris

Son yillarda Tirkiye liken ve likenikol mantar biyogesitliligini belirlemeye yonelik ¢ok sayida caligma
bulunmaktadir (John ve Breuss, 2004; Giiveng vd., 2006; Hafellner ve John, 2006; Candan ve Tiirk, 2008; Candan ve
Schultz, 2015; Halic1 vd., 2007; 2008; 2010; 2014; Halic1 ve Candan, 2009; Halic1 ve Aksoy, 2009; Tufan ve Stimbiil,
2011; Karag6z ve Aslan, 2012; Sohrabi vd., 2013; Yazici ve Etayo, 2013; 2014; Yilmaz vd., 2015; Seving, 2016). Tiim
bu ¢aligmalarin yanisira, Tiirk¢e isimlerine de yer verilen Tiirkiye liken ve likenikol mantarlarinin listesi tamamlanmig
ve basim asamasina ulagsmistir (John ve Tiirk yaymlanmadi).

Ulkemizin korunan dogal alanlarindan biri olan Akdag Tabiat Parki (Afyon-Denizli) calisma alani olarak
secilmis ve ¢alismada alanin liken ve likenikol mantarlarinin belirlenmesi amaglanmistir. Caligma alanini igine alan
Afyon ve Denizli illerinden ¢ok sayida liken ve likenikol mantar kayitlarmin yer aldigi ¢aligmalar mevcuttur. Afyon
ilinin liken ve likenikol mantarlarini konu alan genel bir calisma bulunmamakla birlikte birbirinden bagimsiz
caligmalarda kayitlar bulunmaktadir (Candan ve Halici, 2011; Candan vd., 2010; Cobanoglu ve Yavuz, 2006; Halici
vd., 2012; John, 1996; Kinalioglu ve Aptroot, 2012; Pisat, 1970; Pisut ve Guttova, 2008; Senkardesler ve Calba, 2011;
Senkardesler ve Sohrabi, 2011; Senkardesler, 2010; Tiirk vd., 2015; Vondrak vd., 2016). Afyon ilinden en ¢ok kayit 15
takson ile Cobanoglu ve Yavuz (2006), 115 takson ile Kinalioglu ve Aproot (2012) tarafindan yapilmustir. Denizli ilinin
likenlerini belirlemeye yonelik en kapsamli ¢alisma Senkardesler ve Sukatar (2006) tarafindan 167 liken kayd: ile
gerceklestirilmigtir. Yavuz ve Cobanoglu (2007)’nun Pamukkale likenlerini belirlemeye yonelik ¢aligmalarinda ise 82
liken kaydi verilmistir. Ayrica farkli arastiricilar tarafindan yapilan yayinlarda da Denizli ilinden liken kayitlari
bulunmaktadir (Pisat 1970; Schindler, 1998; Breuss, 1998; Breuss ve John, 2004; John vd., 2000; Candan ve Halici,
2011; Halic1 vd., 2014; Halici, 2008a; Halic1 ve Kocakaya, 2009; Senkardesler, 2009; Vondrak vd., 2016).
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Eldeki kaynaklara gore, ¢alisma alani olarak belirlenen Akdag Tabiat Park’inin liken ve likenikol mantarlarina
yonelik bir ¢alisma bulunmamaktadir. Ancak bu alandan aralarinda yeni tiir ve yeni kayit olarak verilmis 19 liken ve
likenikol mantar kaydi iceren makaleler mevcuttur (Halict vd., 2009a; 2009b; Candan vd., 2010; Candan ve Halict,
2011; Pérez-Ortega vd., 2010).

Calisma alan1 (Akdag Tabiat Parki), Ege Bolgesinde Afyon ve Denizli illerinin sinirlari iginde bulunmaktadir.
Alanm en yiiksek yeri, parkin batisinda kalan 2446 m rakimli Akdag Tepe ve 2341 m ile Haciiimmet Tepe’dir. Alanin
icinde dogan Akgay ve kollar1 parkin akarsularini olusturmaktadir. Ancak Akdag’in batisinda ki Biiyiik Menderes
Irmag1 ve kollar1 bolgenin 6nemli akarsularint meydana getirmektedir. Akdag Tabiat Park alaninin jeolojik 6zelliklerine
bakildiginda Paleozayik’ten Ust Eosen’e kadar degisen yas arahiginda kayaglar mevcuttur (Oztiirk, 1981). Caligma
alanin ana kayaglari; kirectasi, silis, riyolit, kuvarsit serileri, sist, kloritsist, kumtasi, siltasi, kiltagi ve konglomeradir
(Oztiirk, 1981).

Alanin tamami goz Oniinde tutuldugunda hakim orman Pinus nigra subsp. pallasiana (Karagam)’ya aittir.
Karagam ormani 1000-1850 m arasinda yayilis gostermektedir (Gemici 1988). 1500 m’de Karagam ormani i¢inde dar
bir alanda sonradan olusturulmus Pinus sylvestris toplulugu mevcuttur. Calisma alaninin giineydogu yo6nlerinde 1000-
1500 m arasinda karagam ormani ile birlikte Cistus laurifolius topluluklar1 yer almaktadir. Calisma alaninin giineyinde
830-1300 m’leri arasinda maki toplulugunun belli bash gali tiirlerini olusturan Quercus coccifera (kermez mesesi)
topluluklar1 bulunmaktadir. Alanin giiney, bat1 ve dogu kesiminde 1000-1700 m’ler arasinda Juniperus excelsa ve J.
foetiydissima topluluklar1 yer alir (Gemici, 1988). Ancak bu alanlarda yer yer Quercus cerris’ in baskin oldugu
Juniperus spp. ile karisik orman formasyonlar1 bulunmaktadir. Calisma alaninin ¢evresini olusturan diizliik alanlar
genellikle tarim arazilerini olusturmaktadir. Yine c¢alisma alanmin dogu kesimleri tipik step gegisleri 6zelliklerini
tagimakta, 1000-1300 m’ler arasinda ise, Festuca pinifolia ve Astragalus ptilodes topluluklart bulunmaktadir (Gemici,
1988). Dere yataklarinda suyun siirekli oldugu yerlerde Salix sp. ve Populus sp. topluluklar1 bulunmaktadir. Tepelerin
kuzey ve batiya bakan kisimlari subalpin kusagi olusturur ve bu 1850-2200 m arasinda yayilis gosteren Juniperus
communis subsp. nana ile baslar. Astragalus angustifolius subps. angustifolius, A. angustifolius subsp. longidens,
Festuca ponctoria ve F. ustulata topluluklari ile devam eder.

Calisma alanminin iklimsel 6zelliklerine bakildiginda, iklim Akdeniz-i¢ Anadolu gegit 6zelligi tasimaktadir
(Gemici, 1988). Akdeniz biyoiklim katlar1 i¢inde degerlendirildiginde, Afyon’un yillik ortalama yagis miktar1 433 mm,
yagis rejimi K.I.S.Y. ve Akdeniz biyoiklim katmin yar1 kurak {ist cok soguk biyoiklim katindadir (Akman, 1999). Aym
sekilde Denizli’nin y1llik ortalama yagis1 miktar1 428 mm, K.I.S.Y. yag1s rejimine sahip ve Akdeniz biyoiklim katinin
yart kurak st serin biyoiklim katindadir (Akman, 1999). Calisma alaninin giineyinde yer alan Dinar il¢esinde ise;
ortalama yagis miktar1 504 mm, yagis rejimi K.1.S.Y. ve Akdeniz biyoiklim katimin yar1 kurak iist soguk biyoiklim
katinda yer almaktadir (Akman, 1999).

2. Materyal ve yontem

Liken 6rnekleri Kasim 2007 ve Haziran 2008 tarihleri arasinda Akdag Tabiat Parki (Afyon-Denizli)’nda Tablo
1’de gosterilen ve GPS kaydi alinmug lokalitelerden toplanmustir. Liken Orneklerinin toplandigi lokalitelerin harita
iizerindeki dagilimi Sekil 1°de verilmistir. Liken 6rnekleri farkli subtsratlar iizerinden (kaya, aga¢ kabugu, toprak,
karayosunu vb.) toplanmis ve orneklerin laboratuvara taginmasi sirasinda liken tallus yapilarinin bozulmamasina dikkat
edilmistir. Liken ve likenikol mantar 6rneklerinin isimlendirilmesi ve tayinleri; gesitli flora kitaplari, monograf ve son
dénem makalelerinden yararlanilarak yapilmigtir (Clauzade ve Roux, 1985; Breuss, 1990; Nash III vd., 2002; Nimis ve
Martellos, 2004; Schmull ve Spribille, 2005; Halic1, 2008b; Smith vd., 2009; Nordin vd., 2010; Arup vd., 2013; Otalora
vd., 2014; Zhao vd., 2015; Wirth vd., 2013). Liken ve likenikol mantar 6rneklerinin tayininde Leica MZ6 model
stereomikroskop, Olympus BX-51 model 151k mikroskobu kullanilmugtir. Tim liken ve likenikol mantar 6rnekleri
Anadolu Universitesi Fen Fakiiltesi Herbaryumu (ANES)’nun koleksiyon béliimiinde korunmaktadir.

Tablo 1. Liken ve likenikol mantar &rneklerinin toplandigi lokalitelerin listesi

Lokalite  Lokalite ad GPS koordinatlart Yikseklik  Tarih

no (m)

1 Afyon, Sandikli, Cevrepimar Koyii’niin kuzeyi, silisli  38°3027°°K 29°59'30"D 1010 27.11.2007
kayaliklar

2 Afyon, Sandikli, Sandikli, Cevrepmar Koyii’niin 38°2937"K 30°02'10"D 1030 04.12.2007
giineyi, agik alan, step

3 Afyon, Sandikli, Sandikli, Seyhyahsi Koyii’niin 38°27'03"K 30°00'57"D 1111 29.11.2007
kuzeybatisi, Quercus sp. toplulugu

4 Afyon, Sandikli, Akdag, Kavakalan1 Koyli’'niin kuzeyi, 38°24'38"K 29°55'36"D 1265 29.11.2007
Pinus nigra, Quercus sp. ormani Kalkerli kayaliklar

5 Akdag, Otluk Koyi’niin giineyi, Juniperus sp. ve 38°25'08"K 29°56'08"D 1200 29.11.2007

Quercus sp. topluluklari, kalkerli kayaliklar
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Tablo 1. Devam ediyor

6

7

10
11
12
13
14
15
16
17
18
19
20
21

22
23

24
25

26

27

28

29

30

31

32
33

34

35

Comoglu Koyii’niin gilineybatisi, Pinus nigra ve
Quercus sp, ormant

Afyon, Sandikli, Akdag, Pinus nigra ormani, silisli
kayaliklar

Afyon, Sandikli, Akdag, Comoglu Koyli'niin kuzey
dogusu, Quercus sp. ormant

Afyon, Sandikli, Akdag, Mentes Kasabasi’nin
kuzeydogusu, Juniperus sp. ve Kalkerli kayaliklar
Afyon, Sandikli, Akdag, Celiloglu Koyii’niin dogusu,
silisli kayaliklar

Afyon, Sandikli, Akdag, Resadiye Koyii’niin dogusu,
acik alan, step

Afyon, Kiziloren’in giineybatisi, Kalkerli kayaliklar,
Quercus sp. topluluklart

Afyon, Sandikli, Akdag, Basalan Yaylasi, Salix sp.
Afyon, Akdag, Basalan Yaylasi, Pinus nigra ormant
Afyon, Sandikli, Akdag, Basalan Yaylasi, Yangin
gozetleme kulesinin giineydogusu

Afyon, Sandikli, Akdag, Basalan Yaylasi, Derealani
Mevkii, Pinus nigra ormani

Afyon, Akdag, Basalan Yaylasi, Mentes Kasabasi’nin
kuzeybatisi

Afyon, Akdag, Ekinova Koyii’niin kuzeybatisi

Afyon, Kiziloren, Giizelyazi K&yii niin giineybatisi
Afyon, Kiziloren, Cirityaylast Kéyii’niin dogusu
Afyon, Akdag, Sigirkuyrugu Tepe, Yangin gozetleme
kulesinin gevresi

Afyon, Sandikli, Celiloglu Kdyii niin giineybatisi
Afyon, Dinar, Karakuyu Koyii’niin kuzeybatisi,
kalkerli kayaliklar

Afyon, Sandikli, Sorkun’un kuzeybatisi

Afyon, Kiziloren, Akdag, Giilyaz1 Koyii'niin dogusu,
kalkerli kayaliklar,

Denizli, Civril, Akdag, Diizbel Ko&yii’niin dogusu,
kalkerli kayaliklar ve Quercus sp. topluluklari

Denizli, Civril, Akdag, Gimiigsuyu’nun kuzeydogusu
(Isikl1 Go6li’niin dogusu), maki, kalkerli kayaliklar
Denizli, Civril, Akdag, Aktas Koyi’ niin dogusu,
Devederesi mevkii, Quercus sp. ve Juniperus sp.
topluluklari, kalkerli kayaliklar

Denizli, Civril, Osmankdy Koyii’niin batisi, Juniperus
sp. topluluklari, kalkerli kayaliklar

Denizli, Civril, Akdag, Akdag, Sigirkuyrugu mevkii,
Pinus nigra ormani

Denizli, Civril, Akdag, Akdag Tepe ve Biiyiik Gedik
Tepe

Denizli, Civril, Akdag, Kurucova Tepe

Denizli, Civril, Gokgdél Koy’in dogusu, kalkerli
kayaliklar

Denizli, Civril, Akdag, Kavakalani
kuzeybatisi, Pinus nigra ormant

Denizli, Civril, Akdag, Akdag’in kuzeybati yamaglari,
silisli kayaliklar, Pinus nigra ormani

Koyii niin
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38°22'40"K 30°01'50"D
38°2227"K 30°01'41"D
38°25'08"K 30°02"25"D
38°20'K 30° 08'D
38°23"25"K 30°08'42"D
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Sekil 1. Caligma alanin haritasi ve lokalitelerin harita lizerindeki dagilimi

3. Bulgular

Asagidaki listede; calisma alaninda belirlenen taksonlar alfabetik sirada, bulundugu il kalin yazili, lokalite
numaralar1 ve lizerinde gelistikleri substrat gesidi ile birlikte verilmistir. Tiirkiye i¢in yeni kayit: (*), Afyon igin yeni
kayit: (*), Denizli icin yeni kayit: (*) ve Likenikol mantar taksonlari: (%) simgeleri ile isaretlenmistir.

Acarospora cervina A. Massal., Afyon: 2, ¢imentolu
duvar, 9, 11, 12, 15, 18, 19, 23, 25, Denizli: 26, 29, 31,
32, 33, kalkerli kaya.

#Acarospora fuscata (Nyl.) Th. Fr., Afyon: 1, 3, 17, 20,
silisli kaya.

#Acarospora hilaris (Dufour) Arnold, Afyon: 10, silisli
kaya.

#Acarospora hospitans H. Magn., Afyon: 1, silisli kaya
tizerindeki Aspicilia intermutans tallusu.

#Acarospora laqueata Stizenb., Afyon: 9, Denizli: 33,
kalkerli kaya.

Acarospora macrospora (Hepp) A. Massal. ex Bagl.
var. macrospora, Denizli: 29, kalkerli kaya.
*Acarospora macrospora (Hepp) A. Massal. ex Bagl.
subsp. murorum (A. Massal.) Clauzade & Cl. Roux,
Denizli: 31, kalkerli kaya.

Acarospora schleicheri (Ach.) A. Massal., Afyon: 10,
toprak tizerinde gelisen Diplosichistes muscorum
tallusu, Halic1 vd. (2009a): Afyon.

Acarospora umbilicata Bagl., Afyon: 1, 12, silisli
kaya.

#Anaptychia ciliaris (L.) Korb., Afyon: 2, 3, Quercus
sp., 5, Juniperus sp., 6, 8, Quercus sp., 14, silisli kaya,

17, Quercus sp., Denizli: 30, silisli kaya, 31, 32,
Juniperus sp., 34, Quercus sp., 35, silisli kaya
tizerindeki karayosunu.

*# Anaptychia elbursiana (Szatala) Poelt, Afyon: 12,
25, Denizli: 33, karayosunu, kalkerli kaya tizerindeki
ince toprak tabakasi ve kalkerli kaya (Det. M. Sohrabi).
#*Arthonia apotheciorum (A.Massal.) Almg., Afyon:
5, kalkerli topragin bulastigi Juniperus sp. tizerinde
gelisen Lecanora dispersa apotesyumlari {izerinde
bulunmustur.

#3IArthonia aysenae Halici & Candan, Afyon: 20,
Denizli: 26, silisli kaya tizerindeki Acarospora spp.
tallusu.

#4Arthonia hertelii (Calat., Barreno & V.J. Rico)
Hafellner & V. John, Afyon: 16, Circinaria contorta

subsp. hoffmanniana tallusu iizerinde parazitik.
Denizli: 31, Circinaria sp. tallusu.
#iArthonia  intexta  Almg.,  Afyon: 22,

Protoparmeliopsis muralis hiymeniyumu.
#Arthonia lapidicola (Taylor) Branth & Rostr.,
Afyon: 15, 23, Denizli: 31 kalkerli kaya.
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#Arthonia lecanorina (Almg.) Sacc., Afyon: 2,
Denizli: 31, Lecanora crenulata ve L. dispersa
apotesyumlari.

#3IArthonia molendoi (Heufl. ex Frauenf) R. Sant.,
Afyon: 15, Calogaya biatorina tallusu {iizerinde
parazitik, Denizli: 31, Rusavskia elegans ve C.
biatorina tallusu ve apotesyumlart.

#*Arthonia phaeophysciae Grube & Matzer, Afyon: 3,
Physcia stellaris tallusu.

#*Arthonia varians (Davies) Nyl., Afyon: 14, 20, 21,
22, silisli kaya iizerinde gelisen Lecanora rupicola
hiymeniyumu.

#Aspicilia cheresina (Miill. Arg.) Hue, Afyon: 25,
Denizli: 31, 32, kalkerli kaya.

Aspicilia cinerea (L.) Korb., Afyon: 3, silisli kaya.
Aspicilia desertorum (Kremp.) Flagey, Halict vd.
(2009a): Afyon, Candan ve Halic1 (2011): Denizli.
#Aspicilia intermutans (Nyl.) Arnold, Afyon: 1, 2, 3,
14, 16, 20, Denizli: 34, silisli kaya.

#Aspicilia viridescens (A. Massal.) Hue, Afyon: 1,
¢imentolu duvar, 16, silisli kaya.

Athallia holocarpa (Hoffm.) Arup, Frodén & Sechting,
Denizli: 29, kalkerli kaya.

#Athallia pyracea (Ach.) Arup, Frodén & Sechting,
Afyon: 5, Juniperus sp.

“Bacidia bagliettoana (A.Massal. & De Not.) Jatta,
Afyon: 15, karayosunu.

“Bagliettoa calciseda (DC.) Gueidan & ClLRoux,
Afyon: 5, 12, 19, 23, 25, Denizli: 33, kalkerli kaya.
#Bagliettoa marmorea (Scop.) Gueidan & Cl.Roux,
Afyon: 2, 25, Denizli: 26, kalkerli kaya.

Blastenia crenularia (With.) Arup, Sechting & Frodén,
Halic1 vd. (2009b): Afyon.

“Blastenia herbidella (Hue) Servit, Afyon: 13, Pinus
nigra.

*Blastenia hungarica (H.Magn.) Arup, Sechting &
Frodén, Afyon: 8, 17, 19, Pinus nigra.

“Brodoa atrofusca (Schaer.) Goward, Afyon: 21, silisli
kaya.

#Bryoria bicolor (Ehrh.) Brodo & D.Hawksw., Afyon:
16, Pinus nigra.

#Bryoria capilaris (Ach.) Brodo & D.Hawksw.,
Afyon: 16, Denizli: 30, Pinus nigra.

“Bryoria implexa (Hoffm.) Brodo & D.Hawksw.,
Afyon: 16, Pinus nigra.

*Bryoria nadvornikiana (Gyeln.) Brodo & D.Hawksw.,
Denizli: 30, Pinus nigra.

“Buellia epigaea (Pers.) Tuck., Afyon: 3, 4, 5, 15, 23,
toprak.

“Buellia griseovirens (Sm.) Almb., Afyon: 16, 34,
Pinus nigra.

*Buelliella  poetschii  Hafellner,  Denizli: 35,
Endocarpon pussilum tallusu.

Calogaya biatorina (A.Massal.) Arup, Frodén &
Sachting, Afyon: 1, silisli kaya, 2, 12, 15, 23, kalkerli
kaya.

*Calogaya decipiens (Arnold) Arup, Frodén &
Sechting, Afyon: 2 c¢imentolu duvar, 15, 18, 23,
Denizli: 29, 33, kalkerli kaya.
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#Calogaya lobulata (Flérke) Arup, Frodén & Sechting,
Afyon: 13, Salix sp.

#Calogaya polycarpoides (J. Steiner) Arup, Frodén &
Sachting, Afyon: 2, Qeurcus sp.

#Calogaya schistidii (Anzi) Arup, Frodén & Sechting,
Afyon: 2, 23, Denizli: 29, kalkerli kaya tzerindeki
karayosunu.

Caloplaca albopruinosa (Arnold) H.Olivier, Denizli:
31, 32, kalkerli kaya.

#Caloplaca aractina (Fr.) Hiyrén, Afyon: 15, silisli
kaya.

#Caloplaca atroflava (Turner) Mong., Afyon: 17 silisli
kaya.

#Caloplaca cerina (Ehrh. ex Hedw.) Th. Fr., Afyon: 2,
3, Quercus sp., 4, 5, Juniperus sp., 13, Salix sp, 17,
Quercus sp. Denizli: 29, Crataegus sp., 34, Quercus
sp.

*Caloplaca furax Egea & Llimona, Denizli: 33,
Aspicilia sp. tallusu.

#Caloplaca stillicidiorum (Vahl) Lynge, Afyon: 1, 14,
15, 21, 22, karayosunu.

#Caloplaca grimmiae (Nyl.) H. Olivier, Afyon: 1, 13,
14, 16, 20, 21, Denizli: 35, silisli kaya iizerinde
Candelariella spp. tallusu.

#Caloplaca inconnexa (Nyl.) Zahlbr.,, Afyon: 2,
Circinaria calcarea ve Acarospora cervina tallusu, 12,
Lobothallia radiosa tallusu tizerinde, 19, C. calcarea
tallusu, 25, A. cervina tallusu, Denizli: 26, 28, C.
calcarea tallusu, 29, A. cervina tallusu.

#Caloplaca irrubescens (Arnold) Zahlbr., Afyon: 15,
silisli kaya.

Caloplaca haematites (Chaub. ex St.Amans) Zwackh,
Afyon: 3, 17, Quercus sp.

Caloplaca teicholyta (Ach.) J. Steiner, Denizli: 33,
kalkerli kaya.

*Candelariella aurella (Hoffm.) Zahlbr., Afyon: 1
silisli kaya, 2, ¢imentolu duvar, 8, Quercus sp., 15,
kalkerli kaya, 17, Quercus sp., Denizli: 31, 32, kalkerli
kaya.

#Candelariella coralliza (Nyl.) H. Magn., Afyon: 13,
21, kalkerli kaya.

#Candelariella lutella (Vain.) Résénen, Afyon: 3, 17,
Quercus spp.’nin ince dallarinin ¢atallanan kisimlarin
arasinda.

Candelariella medians (Nyl.) A.L.Sm., Denizli, 29,
kalkerli kaya.

*Candelariella plumbea Poelt & Vé&zda, Denizli: 33,
kalkerli kaya.

Candelariella vitellina (Hoffm.) Miill. Arg., Afyon: 1,
silisli kaya, 2, ¢cimentolu duvar, 9, kalkerli kaya, 10, 14,
silisli kaya, 15, kalkerli kaya, 16, 20, 22, silisli kaya,
Denizli: 26, 31, 32, 33, kalkerli kaya, 35, silisli kaya.
Candelariella xanthostigma (Pers. ex Ach.) Lettau,
Denizli: 30, Pinus nigra

#Carbonea vitellinaria (Nyl.) Hertel, Afyon: 1, 14, 16,
20, 21, Denizli: 35, silisli kaya iizerindeki
Candelariella vitellina tallusu.

#Catapyrenium cinereum (Pers.) Kérb., Afyon: 3,
toprak.
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*Catapyrenium daedaleum (Kremp.) Stein, Denizli: 31,
35, toprak.

#ICercidospora caudata Kernst., Afyon: 1, Rufoplaca
arenaria’nin apotesyumlart.

HCercidospora crozalsiana (H.Olivier) Nav.-Ros.,
Candan ve Halic1 (2011): Afyon.

“Cercidospora macrospora (Uloth) Hafellner & Nav.-
Ros., Denizli: 22, 29, 31, Protoparmeliopsis muralis.
**Cercidospora verrucosaria (Linds.) Arnold, Candan
ve Halic1 (2011): Denizli.

“*Cercidospora werneri Nav.-Ros., Calat. & Hafellner,
Candan ve Halic1 (2011): Denizli.

Cetraria aculeata (Schreb.) Fr., Afyon: 3, 4, 5, 7, 12,
13, 14, 24, Denizli: 35, toprak, Halict vd. (2009a):
Afyon.

#Cetraria muricata (Ach.) Eckfeldt, Afyon: 3, toprak.
*Cetraria steppae (Savicz) Kairnefelt, Denizli: 35,
toprak.

Circinaria caesiocinerea (Nyl. ex Malbr.) Savi¢ &
Tibell, Afyon: 16, 21, silisli kaya.

Circinaria calcarea (L.) A. Nordin, Savi¢ & Tibell,
Afyon: 4,5, 8, 11, 12, 18, 19, 23, 25, Denizli: 26, 27,
28, 29, 31, 32, 33, kalkerli kaya.

Circinaria contorta (L.) A. Nordin, Savi¢ & Tibell
subsp. contorta, Afyon: 2, 11, 15, 23, Denizli: 27, 28,
33, kalkerli kaya.

Circinaria contorta subsp. hoffmanniana S.Ekman &
Froberg ex R.Sant.,, comb. ined., Afyon: 1, silisce
zengin kalkerli kaya, 2, kalkerli kaya, 16, kalkerli kaya,
19, 25, kalkerli kaya.

#Circinaria gyrosa Sohrabi, Sipman, Volk.John &
V.J.Rico, Afyon: 18, 23 toprak.

*Circinaria hispida (Mereschk.) A. Nordin, S. Savic’
& Tibell, Afyon: 4, 11, 18, 23, Denizli: 26, 27, toprak,
Halic1 vd. (2009a): Afyon.

#Circinaria rostamii Sohrabi, Afyon: 11, 19, 23,
toprak.

#Cladonia cervicornis (Ach.) Flot., Afyon: 3, Denizli:
35, toprak.

#Cladonia convoluta (Lam.) Cout., Afyon: 4, 13, 14,
16, toprak.

Cladonia fimbriata (L.) Fr., Afyon: 3, 4, 5, toprak, 6,
karayosunu, 11, 14, 17, 24, Denizli: 26, toprak.
Cladonia foliacea (Huds.) Willd., Afyon: 1,
karayosunu, 3, 4, 6, 7, 12, 14, 24, 25, Denizli: 26,
toprak, Halic1 vd. (2009a): Afyon.

#Cladonia pocillum (Ach.) O.J. Rich., Afyon: 1,
karayosunu, 4, 6, 14, toprak, 21, karayosunu.
#Cladonia pyxidata (L.) Hoffm., Afyon: 2, karayosunu,
6, 17, 19, toprak.

Cladonia rangiformis Hoffm., Afyon: 3, 14,
karayosunu ve toprak.

#Clauzadea monticola (Ach.) Hafellner & Bellem.,
Afyon: 16, sist.

#*Clypeococcum hypocenomycis D. Hawksw., Afyon:
16, Hypocenomyce scalaris tallus pullari.

#Collema furfuraceum (Arnold) Du Rietz, Afyon: 19,
Quercus sp.

#Cornicularia normoerica (Gunnerus) Du Rietz,
Afyon: 21, silisli kaya.

“Dacampia caloplacicola Halici, Candan & Etayo,
Halic1 vd. (2009b): Afyon.

#*Dacampia cladoniicola Halici & A.O.Tiirk, Afyon:
4, 14, 21, 22, toprak ve karayosunu iizerinde biiyiiyen
Cladonia spp. tallus pullari.

#*Dactylospora homoclinella (Nyl.) Hafellner, Afyon:
1, Circinaria contorta subsp. hoffmanniana tallusu, 2,
Circinaria calcarea ve Lecanoro rupicola subsp.
rupicola tallusu, 6, Tephromela atra tallusu.
#*Dactylospora parasitica (Florke) Zopf, Afyon: 5,
Lecanora chlarotera tallusu.

Dermatocarpon miniatum (L.) Mann, Denizli: 32, 33,
kalkerli kaya.

“Dimelaena oreina (Ach.) Norman, Afyon: 20, 21, 22,
silisli kaya.

*Diploschistes euganeus (A. Massal.) Zahlbr., Afyon:
1, silisli kaya.

Diploschistes muscorum (Scop.) R. Sant, Afyon: 6, 10,
12, Denizli: 26, Cladonia foliacea tallusu ve toprak,
Halic1 vd. (2009a): Afyon.

Diploschistes ocellatus (Vill.) Norman, Denizli: 26,
33, kalkerli kaya.

Diploschistes scruposus (Schreb.) Norman, Afyon: 14,
silisli kaya.

Diplotomma alboatrum (Hoffm.) Flot.,, Afyon: 12,
kalkerli kaya, 13, Salix sp.

“Diplotomma chlorophaeum (Hepp ex Leight.) Szatala,
Afyon: 1, 20, silisli kaya.

Diplotomma epipolium (Ach.) Arnold, Afyon: 2,
Circinaria calcarea tallusu, 15, sist, 18, 19, 23,
Denizli: 31, kalkerli kaya.

Diplotomma venustum (Korb.) Korb., Denizli: 29,
kalkerli kaya.

#*Echinothecium  reticulatum Zopf, Afyon: 14,
Parmelia saxatilis tallusu.

Enchylium polycarpon (Hoffm.) Otalora, P.M.Jorg. &
Wedin, Afyon: 1, karayosunu.

Enchylium tenax (Sw.) Gray, Afyon: 1, karayosunu ve
toprak, 18, toprak.

*Endocarpon adscendens (Anzi) Miill. Arg., Afyon:
13, 15, karayosunu.

+Endocarpon pussilum Hedw., Denizli: 33, kalkerli
kaya bosluklarindaki toprak.

#*Endococcus macrosporus (Arnold) Nyl., Afyon: 14,
Rhizocarpon geographicum tallusu.

#*Endococcus rugulosus (Borrer ex Leight.) Nyl.,
Afyon: 3, Aspicilia intermutans tallusu.

#Endohyalina inasularis (Arnold) Giralt, Afyon: 14,
Lecanora rupicola subsp. rupicola tallusu.
*Endohyalina interjecta (Miill. Arg.) Giralt, Denizli:
35, Rhizocarpon geographicum areolleri.

#Evernia prunastri (L.) Ach., Afyon: 3, 6, 8, 17,
Quercus sp. Denizli: 34, Quercus sp.

Flavoplaca citrina (Hoffm.) Arup, Frodén & Sechting,
Afyon: 1, 11, silisli kaya.

Flavoplaca coronata (Kremp. ex Korb.) Arup, Frodén
& Sechting, Afyon: 12, 23, Denizli: 26, 33, kalkerli
kaya.
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#Flavoplaca polycarpa (A.Massal.) Arup, Frodén &
Sechting, Afyon: 23, Denizli: 33, kalkerli kaya
tizerinde gelisen Bagliettoa calciseda.

Gallowayella fulva (Hoffm.) S.Y.Kondr. et al., Afyon:
1, Quercus sp., 13, Salix sp., 17, Quercus sp.
Gyalolechia flavorubescens (Huds.) Sechting, Frodén
& Arup, Afyon: 2, Quercus sp, 13, Salix sp. Denizli:
34, Quercus sp.

#Hafellia disciformis (Fr.) Marbach & H. Mayrhofer,
Afyon: 3 Quercus sp.

#Hyperphyscia adglutinata (Florke) H. Mayrhofer &
Poelt, Afyon: 3, Quercus sp.

#Hypocenomyce scalaris (Ach. ex Lilj.) M. Choisy,
Afyon: 6, 16, Denizli: 30, 32, Pinus nigra.
#Hypogymnia farinacea Zopf, Afyon: 3, Quercus sp.,
6, Pinus nigra, 8, Quercus sp., 16, Pinus nigra.
#Hypogymnia tubulosa (Schaer.) Hav., Afyon: 3,
Quercus sp., 4, Junipesu sp., 6, 13, 15, 16, 17, Pinus
nigra, Denizli: 30, 32, 34, 35, Pinus. nigra.

#Lasalia pustulata (L.) Mérat, Afyon: 7 silisli kaya.
Lathagrium cristatum (L.) Otalora, P.M.Jorg. &
Wedin, Afyon: 4, 23, 25, Denizli: 27, 28, 29, 33,
kalkeli kaya.

*Lecania inundata (Korb.) M.Mayrhofer, Denizli: 33,
kalkerli kaya.

#Lecanora atrosulphurea (Wahlenb.) Ach., Afyon: 14,
silisli kaya.

Lecanora bolcana (Pollini) Poelt., Afyon: 1,
karayosunu, 2, kalkerli kaya 3, silisli kaya, 4, kalkerli
kaya, 10, 12, 14, 15, 16, 17, 20, 22, silisli kaya, 23,
kalkerli kaya.

Lecanora carpinea (L.) Vain., Afyon: 3, 17, Quercus
sp.

Lecanora chlarotera Nyl., Afyon: 3, Quercus sp., 5,
Juniperus sp., 17, Quercus sp.

#Lecanora expallens Ach., Afyon: 8, 17, Quercus sp.
Lecanora frustulosa (Dicks.) Ach., Afyon: 1, 12, silisli
kaya.

*Lecanora pannonica Szatala, Denizli: 35, silisli kaya.
Lecanora polytropa (Hoffm.) Rabenh., Afyon: 14, 15,
21, silisli kaya.

#Lecanora pulicaris (Pers.) Ach., Afyon: 17, Quercus
sp., Denizli: 31, Juniperus sp.

#Lecanora rupicola (L.) Zahlbr., subsp. rupicola,
Afyon: 2, 14, 20, silisli kaya.

#+Lecanora rupicola subsp. subplanata (Nyl.) Leuckert
& Poelt, Afyon: 15, 20, Denizli: 35, silisli kaya.
*Lecanora strobilina (Sprengel) Kieffer, Denizli: 30,
Pinus nigra.

#Lecanora sulphurata (Ach.) Nyl., Afyon: 1, 14, 15,
Denizli: 35, silisli kaya.

#Lecanora sulphurea (Hoffm.) Ach., Afyon: 3, 14,
Denizli: 35, silisli kaya iizerindeki Tephromela atra
tallusu.

#Lecanora swartzii (Ach.) Ach.subsp. caulescens (J.
Steiner) Leuckert & Poelt, Afyon: 14, 21, silisli kaya.
Lecanora varia (Hoffm.) Ach., Denizli:31, 32,
Juniperus sp. 34, Pinus nigra.

#Lecidea atrobrunnea (DC.) Schaer., Afyon: 21, silisli
kaya.
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#Lecidea confluens (Weber) Ach., Afyon: 16, silisli
kaya.

#Lecidea fuscoatra (L.) Ach., Afyon: 6, silisli kaya.
#Lecidea lithophila (Ach.) Ach., Afyon: 16, silisli
kaya.

#Lecidea plana (Lahm) Nyl., Afyon: 17, silisli kaya.
*Lecidea umbonata (Hepp) Mudd, Denizli: 31, kalkerli
kaya.

Lecidella carpathica Korb., Afyon: 1, 2, 6, 10, 14, 15,
17, 20, 21, 22, Denizli: 27, 35, silisli kaya.

Lecidella elaeochroma (Ach.) M. Choisy, Afyon: 3,
Quercus sp., 5, Juniperus sp., 8, Quercus sp., 13, Salix
sp. ve Pinus nigra, 15, Pinus nigra, 17, Quercus sp.ve
Pinus nigra, 19, Quercus sp, Denizli: 30, Pinus nigra,
32, Juniperus sp., 34, Pinus nigra.

#Lecidella patavina (A. Massal.) Knoph & Leuckert,
Afyon: 15 kalkerli kaya, 16, silisli kaya.

#Lecidella stigmatea (Ach.) Hertel & Leuckert, Afyon:
11, 18, Denizli: 28, 32, 33, kalkerli kaya

#Lepraria caesioalba (de Lesd.) J.R. Laundon, Afyon:
1, karayosunu.

#Lepraria eburnea J.R. Laundon, Afyon: 4 karayosunu.
#Lepraria incana (L.) Ach., Afyon: 6 Pinus nigra ve
karayosunu.

#Leproplaca xantholyta (Nyl.) Hue, Afyon: 1, kalkerli
kaya.

#+Leptochidium albociliatum (Desm.) M. Choisy,
Afyon: 6, 14, 15, 20, 21, 22, Denizli: 35, karayosunu.
#Letharia vulpina (L.) Hue, Afyon: 16 Pinus nigra.
HLichenochora atrans Halici, K.Knudsen & Candan,
Halic1 vd. (2009a): Afyon.

#*Lichenodiplis lecanorae (Vouaux) Dyko & D.
Hawksw., Afyon: 2, Quercus sp iizerindeki
Gyalolechia flavorubescens apotesyumlari.
#_ichenostigma cosmopolites Hafellner & Calat.,
Afyon: 3, silisli kaya {izerindeki Xanthoparmelia
stenophylla tallusu.

#3ichenostigma  maureri  Hafellner, Afyon: 8,
Denizli: 30, 31, Pinus nigra itizerindeki Pseudeverni
furfuracea tallusu.

#*Lichenostigma radicans Calat. & Barreno, Afyon:
2, Circinaria contorta tallusu, Denizli: 29, Acarospora
cervina tallusu.

“Lichenostigma subradicans Hafellner, Calat. &
Nav.-Ros., Denizli: 29, Acarospora cervina tallusu.
#_ichenothelia rugosa (G.Thor) Ertz & Diederich,
Afyon: 6, 2, 14, Diploschistes spp. tallusu.

*Lichinella stipatula Nly., Denizli: 35, silisli kaya.
#Lobothallia alphoplaca (Wahlenb.) Hafellner, Afyon:
21, silisli kaya.

#Lobothallia farinosa (Florke) A. Nordin, S. Savic” &
Tibell, Afyon: 2, 12, 18, 25, Denizli: 26, 27, kalkerli
kaya.

Lobothallia radiosa (Hoffm.) Hafellner, Afyon: 2,
silisli kaya, 4, 9, kalkerli kaya, 11, silisli kaya, 12,
kalkerli kaya, 15, kalkerli kaya, 18, kalkerli kaya, 21,
silisli kaya, 25, Denizli: 26, 27, 29, 33, silisli kaya.
#Megaspora verrucosa var. verrucosa (Ach.) L.
Arcadia & A. Nordin, Afyon: 15, karayosunu, toprak
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ve ¢lirlimiis bitki kalintilari, Candan ve Halic1 (2011):
Denizli.

#Megaspora verrucosa var. mutabilis (Ach.) Nimis &
Cl. Roux, Afyon: 5, Juniperus sp.

#Melanelixia glabratula (Lamy) Sandler & Arup,
Afyon: 6, 11, Pinus nigra.

#*Melanelixia subaurifera (Nyl.) O.Blanco et al.,
Denizli: 34, Quercus sp.

Melanohalea elegantula (Zahlbr.) O.Blanco et al.,
Afyon: 8, Quercus sp., 15, Pinus nigra, Denizli: 31,
Pinus nigra, 32, Juniperus sp.

Melanohalea exasperata (De Not.) O.Blanco et al.,
Afyon: 3, 6, 9, Quercus sp., 13, 15, Pinus nigra, 17,
Quercus sp. Denizli: 31, Pinus nigra, 34, Quercus sp.
#Melanohalea exasperatula (Nyl.) O.Blanco et al.,
Afyon: 6, 15, 16, 21, Denizli: 34, Pinus nigra.
#Micarea prasina Fr. Afyon: 16, Pinus nigra
#Monerolechia badia (Fr.) Kalb A. Massal., Afyon: 3
10, 12, 17, silisli kaya iizerindeki Xanthoparmelia spp.
tallusu.

#Muellerella erratica (A. Massal.) Hafellner & V.
John, Afyon: 2, Acarospora cervina tallusu, 15,
Verrucaria sp. ve Circinaria contorta subsp. contorta
tallusu, 18, Verrucaria sp., Denizli: 31, Circinaria
calcarea ve Pyrenodesmia variabilis tallusu.
#Muellerella lichenicola (Sommerf.) D. Hawksw.,
Afyon: 1, Acarospora fuscata ve Aspicilia sp. tallusu,
2 Caloplaca variabilis tallusu, 11, 15, Circinaria
contorta subsp. contorta tallusu, 18, Pyrenodesmia
chalybaea tallusu.

#*Muellerella pygmaea (Korb.) D.Hawksw., Afyon:
1, Rhizocarpon badioatrum tallusu, 2, Lecidella
carpathica tallusu, 6, Lecidea fuscoatra tallusu, 9, 15,
Aspicilia sp. tallusu, 18, Acarospora cervina tallusu,
23, 25, Circinaria calcarea tallusu, Denizli: 31,
Caloplaca albopruinosa tallusu.

#“Muellerella vesicularia (Linds.) D. Hawksw.,
Afyon: 25, Romjularia lurida tallusu, Denizli: 31,
Toninia rosulata tallusu.

*Mycocalicium subtile (Pers.) Szatala, Denizli: 30,
Pinus nigra.

Myriolecis crenulata (Hook.) Sliwa, Zhao Xin &
Lumbsch, Afyon: 2, ¢imentolu duvar ve kalkerli kaya,
15, 18, 23, Denizli: 31, 32, kalkerli kaya.

Myriolecis dispersa (Pers.) Sliwa, Zhao Xin &
Lumbsch, Afyon: 2, ¢imentolu duvar ve kalkerli kaya,
5, kalkerli toprakla kontamine olmug Juniperus sp.
odunlu govdesi, Denizli: 33, kalkerli kaya.

Myriolecis hagenii (Ach.) Sliwa, Zhao Xin &
Lumbsch, Afyon: 2, Quercus sp., 13, Salix sp.
*Myriolecis persimilis (Th.Fr.) Sliwa, Zhao Xin &
Lumbsch, Afyon: 13, Crataegus sp.

*Myriolecis semipallida (H.Magn.) Sliwa, Zhao Xin &
Lumbsch, Afyon: 16, silisi kaya, Denizli: 26, 32,
kalkerli kaya.

Neocatapyrenium rhizinosum (Mill. Arg.) Breuss.,
Denizli: 31, Kkalkerli kayalardaki hafif dikey
catlaklardaki toprak kabugu.

#*Nesolechia oxyspora (Tul.) A. Massal., Afyon: 14,
silisli kaya tizerindeki Xanthoparmelia sp. tallusu.

*Ochrolechia  alboflavescens  (Wulfen)  Zahlbr.,
Denizli: 16, Pinus nigra.

#Parmelia saxatilis (L.) Ach., Afyon: 14, karayosunu.
#Parmelina tiliacea (Hoffm.) Hale, Afyon: 3, Quercus
sp., 14, karayosunu, 15, Pinus nigra, 20, silisli kaya.
#Parmeliopsis ambigua (Wulfen) Nyl., Afyon: 6,
Denizli: 30, 31, 32, Pinus nigra.

*Peccania terricola H.Magn., Denizli: 31 toprak.
Peltigera canina (L.) Willd., Afyon: 6, 7, 14, 21,
karayosunu ve toprak.

#Peltigera monticola Vitik., Afyon: 14, 22, karayosunu
ve toprak.

Peltigera ponojensis Gyeln., Afyon: 15, karayosunu ve
¢liriimiis bitki kalintilar1.

Peltigera praetextata (Florke ex Sommerf.) Zopf,
Candan vd. (2010): Afyon.

Peltigera rufescens (Weiss) Humb., Afyon: 3, 14, 16,
21, 22, karayosunu ve toprak.

Peltula euploca (Ach.) Poelt, Denizli: 33, kalkerli
kaya.

#Pertusaria amara (Ach.) Nyl., Afyon: 1, silisli kaya.
#Pertusaria aspergilla (Ach.) J.R.Laundon, Afyon: 6,
silisli kaya.

#Pertusaria excludens Nyl., Afyon: 14, silisli kaya.
*Pertusaria paramerae A.Crespo & Vézda, Denizli:
32, Juniperus sp.

Pertusaria pertusa (Weigel) Tuck., Afyon: 5,
Juniperus sp.

*Phaeophyscia ciliata (Hoffm.) Moberg, Afyon: 3,
Quercus sp., 25, kalkerli kaya.

*Phaeophyscia nigricans (Florke) Moberg, Afyon: 3,
8, Quercus sp., 13, Crataegus sp., Denizli: 33, kalkerli
kaya.

Phaeophyscia orbicularis (Neck.) Moberg, Afyon: 2,
3, Quercus sp., 13, Salix sp, 17, Denizli: 26, Quercus
sp.

#Phoma peltigerae (P. Karst.) D. Hawksw., Afyon: 6,
toprak {izerinde gelisen Peltigera canina tallusu, 14,
karayosunu {izerindeki Peltigera rufescens tallusu.
Physcia adscendens (Fr.) H. Olivier, Afyon: 2, 3,
Quercus sp., 4, 5, Juniperus sp., 6, 8, 9, Quercus sp.,
13, Crataegus sp., Denizli: 26, Quercus sp., 29,
Juniperus sp. ve Crataegus sp., 34, Quercus sp.
Physcia aipolia (Ehrh. ex Humb.) Fiirnr., Afyon: 14,
karayosunu.

“Physcia biziana (A. Massal.) Zahlbr.,, Afyon: 2,
Quercus sp., 13, Salix sp., 15, Pinus nigra, 17, Quercus
sp., Denizli: 29, Crataegus sp., 32, Juniperus sp.
Physcia dimidiata (Arnold) Nyl., Denizli: 29 kalkerli
kaya ve karayosunu.

Physcia leptalea (Ach.) DC., Afyon: 3, Quercus sp.4,
Juniperus sp., 8, Quercus sp., 13, Salix sp., Denizli:
34, Pinus nigra.

#Physcia stellaris (L.) Nyl., Afyon: 2, 3, Quercus sp.,
4, 5, Juniperus sp., 6, 8, Quercus sp., 13, Salix sp. ve
Crataegus sp., 17, 22, Denizli: 26, 27, Quercus sp., 29,
31, 32, Juniperus sp.

Physcia tenella (Scop.) DC., Afyon: 2, 3, Quercus sp.,
15, Pinus nigra, Denizli: 34, Quercus sp.
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#Physconia detersa (Nyl.) Poelt, Afyon: 17,
karayosunu.

Physconia distorta (With.) J.R. Laundon, Afyon: 6, 8,
17, Quercus sp.

Physconia enteroxantha (Nyl.) Poelt, Afyon: 1
karayosunu, 3, Quercus sp. ve karayosunu, , 4, 5, 8,
karayosunu.

#Physconia perisidiosa (Erichsen) Moberg, Afyon: 2,
karayosunu, 5, Juniperus sp., 12, 15, 20, 22, Denizli:
33, karayosunu 34, Pinus nigra.

“Physconia venusta (Ach.) Poelt, Afyon: 2, Quercus
sp.

Placidium lachneum (Ach.) de Lesd. var. oleosum
(Breuss) Breuss, Afyon: 16, 25, karayosunu.
*Placidium pilosellum (Breuss) Breuss, Denizli: 29,
kakerli kaya bosluklarindaki toprak.

#Placidium rufescens (Ach.) A.Massal., Afyon: 15,
toprak.

Placocarpus schaereri (Fr.) Breuss, Afyon: 2, 12, 18,
23, Denizli: 26, 27, 29, kalkerli kaya, erken donemdeki
formlar1 Protoparmeliopsis muralis tallusu.
“Placopyrenium bucekii (Nadv. & Servit) Breuss,
Denizli: 33, kalkerli kaya.

Placopyrenium  fuscellum (Turner) Gueidan &
CLRoux, Afyon: 2, ¢cimentolu duvar ve Circinaria sp.
tallusu.

Placynthium nigrum (Huds.) Gray, Afyon: 2, kalkerli
kaya, 15, sist, 19, 23, 25, Denizli: 29, kalkerli kaya.
Placynthium subradiatum (Nyl.) Arnold, Denizli: 27,
kalkerli kaya.

*Pleurosticta acetabulum (Necker) Elix & Lumbsch,
Afyon: 3, 8, Quercus sp., 15, Pinus nigra.
“*Polycoccum acarosporicola Halict & D. Hawksw.,
Denizli: 31, 33, kalkerli kaya tizerindeki Acarospora
cervina tallusu.

#*Polycoccum aksoyi Halici & V.Atienza, Afyon: 14,
silisli kaya tizerinde biiyliyen Aspicilia intemutans
tallusu.

#*Polycoccum dzieduszyckii (Boberski) D. Hawksw.,
Afyon: 19, kalkerli kaya iizerindeki Bagliettoa
calciseda tallusu.

“*Polycoccum marmorata (Kremp.) D. Hawksw.
Denizli: 31, kalkerli kaya iizerindeki Bagliettoa
calciseda tallusu.

*Polysporina simplex (Davies) Vézda, Afyon: 3, 14,
21, 22, silisli kaya.

“Porpidia crustulata (Ach.) Hertel & Knoph, Afyon: 1,
silisli kaya.

#*Pronectria xanthoriae Lowen & Diederich, Afyon:
13, Crataegus sp. kabuklar1 tizerinde gelisen Xanthoria
parietina apotesyumlari.

*Protoparmelia badia (Hoffm.) Hafellner, Afyon: 14,
21, silisli kaya.

*Protoparmeliopsis garovaglii (Kérb.) Arup, Afyon: 3,
15, silisli kaya.

#Protoparmeliopsis laatokkaensis (Risinen) Moberg &
R.Sant., Afyon: 16, 20, silisli kaya, bu tiiriin talluslart
silisli ~ kaya  lizerinde  gelisen  Rhizocarpon
geographicum tallusu.

Biological Diversity and Conservation — 9 / 3 (2016) 203

Protoparmeliopsis muralis (Schreb.) M. Choisy,
Afyon: 1, 2, 3, 4,7, 9, 10, 12, 15, 16, 18, 19, 20, 25,
Denizli: 26, 27, 28, 29, 31, 33, kalkerli kaya, ¢imentolu
duvar ve silisli kaya.

*Protoblastenia incrustans (DC.) J.Steiner, Denizli:
32, kalkerli kaya.

#Pseudephebe pubescens (L.) M. Choisy Afyon: 21,
silisli kaya.

#Pseudevernia furfuracea (L.) Zopf var. furfuracea,
Afyon: 3, Quercus sp., 5, Juniperus sp., 6, 7, Pinus
nigra, 8, Quercus sp., 13, 15, 16, 17, 21, Denizli: 30,
31, 32, 34, 35, Pinus nigra.

#Pseudevernia furfuracea var. ceratea (Ach.) D.
Hawksw., Afyon: 6, Pinus nigra; 14, silisli kaya,
Denizli: 34, Pinus nigra.

Psora decipiens (Hedwig) Hoffm., Afyon: 5, 15,
Denizli: 26, toprak, Halic1 vd. (2009a): Afyon.

Psora testacea Hoffm., Denizli: 29, kalkerli kaya.
#Psora vallesiaca (Schaer.) Timdal, Afyon: 4, Denizli:
26, kalkerli kayalarin alt yiizeyindeki girintiler.
“*Pyrenidium actinellum Nyl., Denizli: 31, kalkerli
kaya lizerinde gelisen Staurothele areolata tallusu.
Pyrenodesmia alociza (A.Massal.) Arnold, Afyon: 19,
23, kalkerli kaya.

Pyrenodesmia chalybaea (Fr.) A.Massal, Afyon: 2, 4,
12, 18, 19, 25, Denizli: 27, 28, 29, 33, kalkerli kaya.
#Pyrenodesmia erodens (Tretiach, Pinna & Grube)
Sechting, Arup & Frodén, Afyon: 25, Denizli: 27,
kalkerli kaya.

Pyrenodesmia variabilis (Pers.) A.Massal, Afyon: 2,
¢imentolu duvar, kalkerli kaya 9, 18, 19, 23, 25,
Denizli: 29, 31, 32, kalkerli kaya.

Ramalina capitata (Ach.) Nyl., Afyon: 14, 20, 21,
silisli kaya.

#Ramalina farinacea (L.) Ach., Afyon: 8, Denizli: 34,
Quercus sp.

Ramalina fraxinea (L.) Ach., Afyon: 8, Quercus sp.
#Ramalina polymorpha (Lilj.) Ach., Afyon: 14, silisli
kaya.

#Rhizocarpon badioatrum (Flérke ex Spreng.) Th. Fr.,
Afyon: 1, 14, silisli kaya.

#Rhizocarpon distinctum Th. Fr., Afyon: 1, 3, 14, 17,
silisli kaya.

#Rhizocarpon epispilum (Nyl.) Zahlor., Afyon: 14,
silisli kaya tizerinde gelisen Pertusaria sp. tallusu.
*Rhizocarpon geminatum Koérb., Afyon: 2, 14, 15,
silisli kaya.

Rhizocarpon geographicum (L.) DC., Afyon: 1, 2, 3, 7,
10, 12, 14, 15, 16, 17, 20, 21, Denizli: 27, 35, silisli
kaya.

Rhizocarpon lecanorinum Anders, Afyon: 16, 22,
silisli kaya.

Rhizoplaca melanophthalma (DC.) Leuckert, Afyon:
20, 21, silisli kaya.

#Rimularia insularis (Nyl.) Rambold & Hertel, Afyon:
14, 21, silisli kaya lizerinde geligen Lecanora rupicola
subsp. rupicola tallusu.

Rinodina bischoffii (Hepp) A. Massal., Afyon: 2,
cimentolu duvar, 18, 23, Denizli: 31, kalkerli kaya.
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Rinodina calcarea (Arnold) Arnold, Afyon: 9, 15, 23,
Denizli: 26, 33, kalkerli kaya

#Rinodina guzzini Jatta, Afyon: 23, Denizli: 27,
kalkerli kaya.

#Rinodina immersa (Kérb.) Arnold, Afyon: 2, 18, 19,
23, Denizli: 32, kalkerli kaya.

Rinodina lecanorina (A. Massal.) A. Massal., Afyon:
23, Denizli: 28, 29, kalkerli kaya.

*Rinodina milvina (Wahlenb.) Th. Fr., Afyon: 20,
silisli kaya.

*Rinodina plana H.Magn., Denizli: 34, Pinus nigra.
#Rinodina pyrina (Ach.) Arnold, Afyon: 2, Quercus
sp., 5, Juniperus sp.

“Rinodina septentrionalis Malme, Afyon: 3, Quercus
sp.

#Romjularia lurida (Ach.) Timdal, Afyon: 2, 14, 15,
21, 23, 25, Denizli: 32, kalkerli kaya oyuklarindaki
ince toprak tabakast.

#*Rosellinula frustulosae (Vouaux) R. Sant., Afyon:
12, silisli kaya tizerinde gelisen Lecanora frustulosa
tallusu.

#*Rosellinula haplospora (Th. Fr. & Almg. ex Th. Fr.)
R. Sant., Afyon: 16, 20, silisli kaya {izerinde gelisen
Aspicilia intermutans tallusu.

#Rufoplaca arenaria (Pers.) Arup, Sechting & Frodén,
Afyon: 1, 3, 16, 17, silisli kaya.

Rusavskia elegans (Link) S.Y.Kondr. & Kirnefelt,
Afyon: 15, silisli kaya, 20, Denizli: 31, 32, kalkerli
kaya.

*Rusavskia sorediata (Vain.) S.Y.Kondr. & Kérnefelt,
Denizli: 32, kalkerli kaya.

*Sarcogyne clavus (DC.) Kremp., Afyon: 1, kalkerli
kaya, 10, 12, 14, 17, silisli kaya, 23, 25, Denizli: 29,
kalkerli kaya.

Sarcogyne regularis Korb. Afyon: 2, ¢imentolu duvar
ve kalkerli kaya, 25, kalkerli kaya.

**Schaereria corticola Muhr & Tensberg, Denizli: 34,
Pinus nigra.

*#Schaereria dolodes (Nyl. ex Hasse) Schmull & T.
Sprib., Afyon: 16 Pinus nigra.

*Schaereria fuscocinerea (Nyl.) Clauzade & Cl. Roux,
Denizli: 35, silisli kaya.

#Scoliciosporum intrusum (Th.Fr.) Hafellner, Afyon:
20, Silisli kaya iizerinde gelisen Rhizocarpon
geographicum tallusu.

#Scytinium gelatinosum (With.) Otalora, P.M.Jerg. &
Wedin, Afyon: 1, 12, 14, 19, Denizli: 28, 32, silisli
kaya.

Scytinium lichenoides (L.) Otalora, P.M.Jerg. &
Wedin, Afyon: 4, 12, Denizli: 26, 28, karayosunu.
#Scytinium teretiusculum (Wallr.) Otalora, P.M.Jorg. &
Wedin, Afyon: 17, karayosunu.

*Seirophora contortuplicata (Ach.) Frodén, Denizli:
31, kalkerli kayalarin  dikey yiizeylerindeki
bosluklardaki ince toprak kalintis1 ve kalkerli kaya.
#3Sphaerellothecium cladoniae (Alstrup & Zhurb.)
Hafellner, Afyon: 2, 16, Denizli: 31, Cladonia spp.
tallusu

#iSphaerellothecium cladoniicola E.S. Hansen &
Altrup, Afyon: 17, Cladonia spp. tallusu.

#iSphaerellothecium parmeliae Diederich & Etayo,
Afyon: 14, Parmelia saxatilis tallusu tallusu tizerinde
parazitik.

#Sporastatia testudinea (Ach.) A. Massal., Afyon: 21,
silisli kaya.

Squamarina cartilaginea (With.) P. James, Afyon: 2,
karayosunu, 4, 5, 25, Denizli: 26, toprak, 28,
karayosunu, 33, kalkerli kaya.

Squamarina lentigera (Weber) Poelt, Afyon: 25,
toprak, Candan ve Halic1 (2011): Afyon.

#Staurothele areolata (Ach.) Lettau, Afyon: 2,
¢imentolu duvar, Denizli: 31, 32, kalkerli kaya.
“Staurothele hymenogonia (Nyl.) Th. Fr., Afyon: 18,
kalkerli kaya.

#Staurothele rugulosa (A. Massal.) Arnold, Afyon: 2,
Denizli: 27, kalkerli kaya.

#Stigmidium  gyrophorum (Arnold) D. Hawksw.,
Afyon: 6, Umbillicaria crustulosa tallusu.
“Stigmidium  humidum  Pérez-Ortega, Halici &
K.Knudsen, Halic1 vd. (2010): Afyon.

HStigmidium peltideae (Vain.) R.Sant., Candan vd.,
(2010): Afyon.

#iStigmidium pumilum (Lettau) Matzer & Hafellner,
Afyon: 14, 21, Physcia sp. tallusu.

#4Stigmidium rouxianum Calat. & Triebel, Afyon: 20,
Acarospora cervina tallusu.

#iStigmidium squamariae (B. de Lesd.) Cl. Roux &
Triebel, Afyon: 25, kalkerli kaya {izerinde gelisen
Protaparmeliopsis muralis apotesyumlari.
#Stigmidium cerinae Cl. Roux & Triebel, Afyon: 1,
karayosunu Uzerinde gelisen Calopaca stillicidiorum
apotesyumlari.

Tephromela atra (Huds.) Hafellner, Afyon: 1, 2, 3, 6,
14, 16, 17, 22, Denizli: 35, silisli kaya.

#Tephromela grumosa (Pers.) Hafellner & CIl. Roux,
Afyon: 14, silisli kaya.

#Tetramelas pulverulentus (Anzi) A.Nordin & Tibell,
Afyon: 3, Physcia stellaris tallusu.

*Teuvoa uxoris (Werner) Sohrabi, V.J.Rico &
S.Leavitt, Denizli: 34, Juniperus sp.

*Thallinocarpon nigritellum (Lettau) P.M. Jorg,
Denizli: 33, kalkerli kaya.

Thelenella muscorum (Fr.) Vain., Afyon: 6, 14, 22,
karayosunu, Halic1 vd. (2010): Afyon.

*Thyrea girardii (Durieu & Mont.) Bagl. & Carestia,
Denizli: 33, kalkerli kaya.

#Toninia athallina (Hepp) Timdal, Afyon: 25, kalkerli
kaya.

Toninia candida (Weber) Th.Fr., Afyon: 2, 19, 23,
kalkerli kaya.

#Toninia episema (Nyl.) Timdal, Afyon: 1, silisli kaya
tizerinde gelisen Aspicilia sp. tallusu.

Toninia opuntioides (Vill.) Timdal, Denizli: 31, toprak.
Toninia physaroides (Opiz) Zahlbr., Denizli: 33,
toprak.

*Toninia rosulata (Anzi) H. Olivier, Denizli: 31, 33,
toprak.

Toninia sedifolia (Scop.) Timdal, Afyon: 1,
karayosunu, 2, 12, 15, 19, 23, 25, Denizli: 27, toprak.
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*Toninia squalida (Ach.) A. Massal.,, Afyon: 4,
Denizli: 33, toprak.

*Toninia taurica (Szatala) Oksner, Afyon: 1,
karayosunu ve toprak, 2, toprak, 4, karayosun, 5, 23,
toprak.

*Trapeliopsis flexuosa (Fr.) Coppins & P. James,
Afyon: 16, Pinus nigra.

#Umbilicaria crustulosa (Ach.) Lamy, Afyon: 6, silisli

kaya.
#Umbilicaria decussata (Vill.) Zahlbr., Afyon: 21,
silisli kaya.

#Umbilicaria hirsuta (Sw. ex Westr.) Hoffm., Afyon:
14, silisli kaya.

#Umbilicaria nylanderiana (Zahlbr.) H. Magn., Afyon:
14, silisli kaya.

#Umbilicaria polyphylla (Schrad.) Schaer, Afyon: 6,
silisli kaya.

#Usnea longissima Ach., Afyon: 16, Pinus nigra.
#Varicellaria hemisphaerica (Florke) I.Schmitt &
Lumbsch, Afyon: 5, Juniperus sp.

Variospora aurantia (Pers.) Arup, Frodén & Sechting,
Afyon: 23, Denizli: 33, kalkerli kaya

#Variospora velana (A.Massal.) Arup, Sechting &
Frodén, Afyon: 16, silisli kaya, 18, kalkerli kaya.
#Verrucaria compacta (A. Massal.) Jatta, Afyon: 2,
25, Denizli: 31, kalkerli kaya tizerindeki kiigiik bosluk
ve c¢atlaklarin icindeki toprak.

*Verrucaria fuscella (Turner) Winch, Afyon: 2,
kalkerli kaya.

#Verrucaria hochstetteri Fr., Afyon: 2, kalkerli kaya.
Verrucaria muralis Ach., Afyon: 2, ¢imentolu duvar
ve kalkerli kaya.

Verrucaria nigrescens Pers., Afyon: 2, 4, 19, 23, 25,
Denizli: 26, 28, 33, kalkerli kaya.

#Verrucaria sphaerospora Anzi, Afyon: silisli kaya,
1, Denizli: 33, hafif kalker igeren silisli kaya.
#*\Weddellomyces heterochrous Nav.-Ros. & Cl. Roux,
Afyon: 2, sisilisli kaya tizerinde gelisen Aspicilia sp.
tallusu.

4. Sonuglar ve tartisma
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#\Weddellomyces macrosporus D. Hawksw., Renob.
& Coppins, Afyon: 2, Denizli: 28, kalkerli kaya
tizerinde gelisen Aspicilia sp. tallusu.

Xanthocarpia lactea (A.Massal.) A.Massal, Afyon: 2,
¢imentolu duvar, 18, kalkerli kaya, 20, kalkerli topraga
yakin silisli kaya, 23, Denizli: 28, 29, 32, kalkerli kaya.
#Oxneria ulophyllodes (Risinen) S.Y.Kondr. &
Karnefelt, Afyon: 3, Quercus sp.

Xanthoparmelia conspersa (Ehrh ex Ach.) Hale,
Afyon: 3, silisli kaya.

#Xanthoparmelia delisei (Duby) O. Blanco et al.,
Afyon: 12, 14, 17, silisli kaya.

Xanthoparmelia loxodes (Nyl.) O. Blanco et al.,
Afyon: 10, 14, 17, 22, silisli kaya.

Xanthoparmelia pokornyi (Koérb.) O. Blanco et al.,
Afyon: 3, silisli kaya ve toprak, 4, toprak, 6, toparak
yiizeyi tizerindeki kiigiik silisli ¢akil taglar1 ve toprak,
12, 24, toprak, Halic1 vd. (2009a): Afyon.
#Xanthoparmelia pulla (Ach.) O. Blanco et al., Afyon:
1, 3, 6, 14, 15, 20, silisli kaya.

Xanthoparmelia ryssolea (Ach.) O.Blanco et al.,
Afyon: 23, toprak.

Xanthoparmelia stenophylla (Ach.) Ahti & D.
Hawksw, Afyon: 3, 10, 14, 15, 22, silisli kaya.
Xanthoparmelia tinctina (Maheu & A. Gillet) Hale,
Afyon: 1, 3, 10, 17, 22, Denizli: 34, silisli kaya.
#Xanthoparmelia verrucigera (Nyl.) Hale, Afyon: 14,
silisli kaya.

Xanthoparmelia verruculifera (Nyl.) O. Blanco et al.,
Afyon: 1, 3, 10, 14, 22, silisli kaya.

Xanthoria parietina (L.) Th.Fr., Afyon: 2, 3, Quercus
sp., 4, 5, Juniperus sp., 8, Quercus sp., 13, Salix sp. ve
Crataegus sp., 17, 22, Quercus sp., Denizli: 26,
Quercus sp., 29, Crataegus sp., 34, Quercus sp., 35,
Pinus nigra.

#izwackhiomyces cervinae Calat., Tricbel & Pe'rez-
Ortega, Afyon: 25, Acarospora cervina tallusu.
zwackhiomyces coepulonus (Norman) Grube & R.
Sant., Denizli: 27, Pyrenodesmia chalybeae tallusu.

Calismamizda, Akdag Tabiat Parki (Afyon-Denizli)’ndan 350 liken ve likenikol mantar taksonunun yayilis

gosterdigi belirlenmistir. Bu taksonlardan 50 tanesi likenikol mantar tiiriidiir. Caligmamiz Oncesinde yapilmis ¢esitli
yaymlarda (Halic1 vd., 2009a; 2009b; Candan vd., 2010; Candan ve Halici, 2011; Pérez-Ortega vd., 2010) kaydedilen
taksonlar eklendiginde bu say1 360’a ulagsmistir. Bu taksonlardan 331’1 ¢aligma alani i¢in yeni kayittir. Bu illerden tespit
edilen taksonlardan 203’4 Afyon igin 75’i ise Denizli i¢in yeni kayittir. Caligma alaninda tespit edilen Anaptychia
elbursiana, Schaereria corticola ve Schaereria dolodes eldeki kaynaklara gore Tirkiye’den ilk kez
kaydedilmektedirler. Ancak Dr. Volker John’un herbaryumunda; Anaptychia elbursiana tiirii Kayseri’de, Schaereria
corticola tiirii Izmir ve Manisa’da, Schaereria dolodes ise Izmir’den toplanmis érnekleri meveuttur. Calisma alaninda
tespit edilen 17 liken ve likenikol mantar tiirii (Arthonia apotheciorum, Blastenia hungarica, Brodoa atrofusca,
Buelliella poetschii, Candelariella lutella, Circinaria rostamii Lichenostigma radicans, Pertusaria paramerae
Polycoccum dzieduszyckii, Sphaerellothecium cladoniae, Sp. parmeliae Stigmidium pumilum, St. rouxianum, Teuvoa
uxoris, Thyrea girardii, Weddellomyces heterochrous, Xanthoparmelia ryssolea) Tirkiye’den ikinci kez
kaydedilmektedirler. Caligma alanindan tespit edilen liken ve likenikol mantarlarin substrat tercihlerine gore dagilimi
Sekil 2°de verildigi gibidir.
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Sekil 2. Caligma alaninda bulunan taksonlarin substrat tercihlerine gére dagilimi

Calisma alaninda hem silisli hem de kalkerli kaya cesidi bulunmakla birlikte kalkerli ana kaya daha genis
alanlar1 kaplamaktadir. Kalkerli kayalar iizerinde, Acarospora cervina, A. laqueata, Aspicilia cheresina, Bagliettoa
spp., Calogaya decipiens, Candelariella medians, Circinaria calcarea, C. contorta subsp. contorta, Diplotomma
epipolium, Flavoplaca coronata, Lathagrium cristatum, Lecidella stigmatea, Lobothallia farinosa, Myriolecis
crenulata, Placocarpus schaereri, Protoblastenia incrustans, Pyrenodesmia spp., Rinodina bischoffii, R. calcarea, R.
immersa, R. lecanorina, Romjularia lurida, Sarcogyne clavus, S. regularis, Staurothele areolata, S. rugulosa, Thyrea
girardii, Variospora aurantia, Verrucaria compacta, V. hochstetteri, V. muralis, V. nigrescens, Xanthocarpia lactea,
vb. gibi kalkerli substratlarin tipik tiirleri yayilis gostermektedirler. Pioner olarak kabul edilen Circinaria contorta
subsp. contorta ve Sarcogyne spp. (Wirth vd., 2013) daha ¢ok kiigiik kalkerli kayalar {izerinde ve kayanin topraga yakin
veya temasi olan yiizeylerinde gelisim gdstermektedirler. Bu tiirlerden Sarcogyne clavus riizgara acik kalkerli kayalarin
catlaklarinda ve silisli kayalar iizerinde gelismektedir. Placyntihum nigrum, kalkerli kayalarin gélgede kalan
yiizeylerinde ve yumusak yapili kalkerli kayalar iizerinde gelismektedir. Candan ve Schultz (2015) tarafindan
Adiyaman’dan yeni kayit olarak verilen Thyrea girardii tiirii calisma alaninda kalkerli kaya tizerinden bulunmustur.
Pyrenodesmia erodens, Rinodina immersa, Bagliettoa calciseda, B. marmorea gibi tiirler kalkerli kaya tizerinde
endolitik olarak yayilis géstermektedirler. Tiirkiye’den yeni kaydedilen Anaptychia elbursiana tiirti kalkerli kayalarin
daha ¢ok alt yiizeylerinde, kalkerli kaya {izerindeki ince toprak tabakasi ve karayosunu iizerinde bulunmustur. Toplanan
orneklerde tallus yapraksi, terminal sorallidir. Apotesyum goriilmemistir. Bu tiiriin ayrintili betimlenmesi Nash I11 vd.
(2002) tarafindan verilmistir. Kuzey Amerika ve Orta Asya’da yayilis géstermektedir (Nash III vd., 2002).

Silisli kayalar tizerinde ise Acarospora fuscata, A. hilaris, A. umbilicata, Aspicilia cinerea, A. intermutans,
Caloplaca aractina, C. atroflava, Dimelaena oreina, Diploschistes scruposus, Lasalia pustulata, Lecanora
atrosulphurea, L. frustulosa, L. rupicola, L. sulphurata, L. swartzii, Lecidea fuscoatra, Lecidella carpathica,
Protoparmelia badia, Polysporina simplex, Protoparmeliopsis garovaglii, Ramalina polymorpha, Rhizocarpon spp.,
Rinodina milvina, Sporastatia testudinea, Tepromela atra, T. grumosa, Umbilicaria spp., Xanthoparmelia conspersa, X.
pulla, X. stenophylla, X. tinctina, X. vurrucigera, X. verruculifera yayilis gostermektedirler. Brodoa atrofusca,
Cornicularia normoerica, Dimelaena oreina Lecanora swartzii subsp. caulescens Pseudephebe pubescens,
Rhizocarpon geographicum, Rhizoplaca melanopthalma, Sporastatia testudinea, Umbilicaria spp. gibi tiirler 1300
m’den daha yiiksek yiikseltilerde riizgara agik silisli kaya tizerinde literatiire uygun olarak bulunmustur (Smith vd.,
2009; Wirth vd., 2013) Tiirkiye’den ikinci kez kaydedilen Brodoa atrofusca daha énce John ve Breuss (2004) tarafinda
Trabzon’dan ayni1 substrat tizerinden bildirilmistir.

Candelariella aurella ve Xanthocarpia lactea, Lecanora bolcana, Lecidella patavina, Protoparmeliopsis
muralis, Lobothallia radiosa, Rusavskia elegans gibi tiirler hem kalkerli kaya {lizerinde hem de silisli kaya tizerinde
yayilis gostermektedirler.

fran-Turan fitocografik alaninda ve Akdeniz’in yiiksek kesimlerinde yayilis gdsteren ve Manna grubu olarak
isimlendirilen Circinaria tiirleri (Circinaria gyrosa, C. hispida, C. rostamii) daha ¢ok acik alanlarda ve Quercus sp.
topluluklarinin bulundugu yerlerde yayilis gostermektedirler. C. hispida, Isikli Golii’niin dogusunda Quercus coccifeara
caliliklarin arasindaki agikliklarda ve giines alan toprak {izerinde toplanmustir. Tiirkiye’den daha &nce Sohrabi vd.
(2013) tarafindan Siirt’en kaydedilen C. rostamii ise agik alanlarda insan etkisinden uzak, hayvan siriilerinin
¢ignemedigi topraklarin tizerinde kiigiik kalkerli kayalar arasinda C. hispida ile birlikte toplanmustir.

Calisma alan1 her ne kadar koruma altinda olsa da otlatma gibi antropojenik faaliyetlerin etkisi altindadir.
Ancak yine de parkin bazi bolgelerinde toprak iizerinde gelisen likenler i¢in uygun habitatlar bulunmaktadir. Toprak
tizerinden; Buellia epigaea, Catapyrenium cinereum, C. daedaleum, Cetraria spp., Cladonia spp., Enchylium tenax,
Peccania terricola, Peltigera spp., Placidium lachneum var. oleosum, Psora decipiens, Squamarina lentigera, Toninia

Mehmet CANDAN, Lichen and Lichenicolous fungi of Akdag Natural Park (Afyon-Denizli) in Turkey



200 Biological Diversity and Conservation — 9/ 3 (2016)

spp., Xanthoparmelia ryssolea, gibi taksonlar toplanmustir. Catapyrenium daedaleum 1400 m’den daha yiiksek
yiikseltilerde literatiire uygun (Smith vd., 2009) olarak toprak tizerinde bulunmusgtur. Xanthoparmelia ryssolea Dinar’da
diizliik alanda toprak iizerinde vagrant formda toplanmistir. Bu tiir daha 6nce Senkardesler (2010) tarafindan Afyon
(Emirdag)’dan kaydedilmistir. Morfolojik olarak bu tiire benzeyen Xanthoparmelia pokornyi ise, kiigiik ¢akil taglarina
tutunmus ve vagrant formlarda bulunmustur.

Kayalar arasindaki bosluklar1 dolduran toprak ve karayosunlari likenlerin gelisimi i¢in uygun substratlar
olusturmaktadirlar. Calogaya schistidii, Calopaca stillicidiorum, Catapyrenium rufescens, Endocarpon pussilum,
Lepraria caesioalba, Neocatapyrenium rhizinosum, Physconia enteroxantha, Placidium pilosellum, Psora decipiens,
Romjularia lurida, Seirophora contortuplicata, Thelenella muscorum, Toninia spp., Verrucaria compacta, gibi liken
tiirleri kaya bosluklarini dolduran ince toprak tabakasi ve karayosunlari {izerinde bulunmaktadirlar. Leptochidium
albociliatum 1200 m’den daha yiiksek lokalitelerde, genellikle Pinus nigra altinda karayosunlari iizerinde diger
siyanoliken tiirleri (Leptogium, Peltigera vb.) ile birlikte toplanmistir. Squmarina cartilaginea kalkerli kaya,
karayosunu ve toprak iizerinde nemli ortamlarda gelisim gostermektedir.

Bolgede ormanlik alanlarin hem igne yaprakli hem de genis yaprakli olmasi, liken biyogesitliligini olumlu
yonde etkilemektedir. Epifitik tiirler daha ¢ok Pinus nigra, Juniperus sp., Quercus sp., Crataegus sp. ve Salix sp. aga¢
kabuklar1 ve karayosunlari iizerinden toplanmistir. Caloplaca haematites, Candelariella lutella, Collema furfuraceum,
Evernia prunastri, Gallowayella fulva, Hafellia disciformis, Lecanora carpinea, L. expalens, Myrolecis hagenii,
Oxneria ulophyllodes, Physconia distorta, Rinodina septentrionalis gbi tiirler genis yaprakli aga¢ kabuklar {izerinde
bulunmustur. Athallia pyracea, Blastenia spp., Bryoria spp., Buellia griseovirescens, Leconara strobilina, L. varia,
Megaspora verrucosa var. mutabilis, Melanelixia glabratula, Rinodina plana, Schaereria corticola, S. dolodes, Teuvoa
uxoris, Usnea longissima gibi tiirler igne yaprakli agaclar iizerinden tespit edilmistir.

Anaptychia ciliaris, Caloplaca cerina, Hypogymnia spp., Lecanora chlarotera, L. pulicaris, Lecidella
elaeochroma, Pleurosticta acetabulum, Pseudevernia furfuracea, Xanthoria parietina gibi tiirler hem konifer hem de
genis yaprakli agaclar iizerinde toplanmislardir. Epifitik olarak toplanan Anaptychia ciliaris ve Pseudevernia furfuracea
liken tiirleri ayn1 zamanda silisli kaya tizerinden de toplanmustir. Hypogymnia spp., tiirleri ile Pseudevernia furfuracea
1300 m’den daha yiiksek lokalitelerde Pinus nigra kabuklari tizerinde daha sik bir 6rtii olusturdugu gézlemsel olarak
belirlenmistir.

Hypocenomyce scalaris, Letharia vulpina, Micarea prasiana, Mycocalicium subtile, Ochrolechia
alboflavescens Parmeliopsis ambigua ve Usnea longisimaise 1300 m’den daha yiiksekte yasli Pinus nigra ormaninda
agaclarinin govdeleri tizerinde gelismektedir. Melanelia elegantula, M. exasperatula ve M. glabratula yine karagam
ormaninda daha ¢ok geng¢ dallar iizerinde gelisim gostermektedir. Daha 6nce Halici vd. (2010) tarafindan Kocaeli’den
Juniperus sp. lizerinden yeni kayit olarak verilen Pertusaria paramerae ayni substrat iizerinden bulunmustur. Juniperus
sp. iizerinde tespit edilen Teuvoa uxoris tiirii, Sohrabi vd. (2013) tarafindan Konya’dan ayni substrat {izerinde yeni kayit
olarak verilmistir. Breuss ve John (2004) tarafindan Mugla’dan kaydedilen Candelariella lutella tiirii, Quercus sp.’nin
ince dallarinin ¢atallanan kisimlari arasinda gelismektedir.

Caligma alaninda gelisen epifitik tiirlerden, ekolojik hosgoriiliigii genis ve daha ¢ok azot seven; Caloplaca
cerina, Myriolecis hagenii, Melanohalea exasperata, Oxneria ulophyllodes, Phaeopyscia orbicularis, Physcia
adscendens, P. biziana, P. stellaris, P. tenella, Physconia distorta, Ramalina farinacea, Rinodina pyrina, Gallowayella
fulva, X. parietina gibi tiirler ¢ogunlukla tarim ve yerlesim alanlarina yakin lokalitelerde literatiire uygun (Smith vd.,
2009; Wirth vd., 2013) olarak bulunmustur.

Tiirkiye’den yeni kayit olarak kadedilen Schaereria corticola ve Schaereria dolodes tiirleri ¢alisma alaninda
Pinus nigra tizerinden toplanmigtir. Smith vd. (2009) tarafindan detayli betimlenmesi verilen Schaereria corticola tiirii
parkin Denizli sinirlart iginde tek lokaliteden toplanmigtir. Tallus kabuksu, punktiform, kahverengimsi kiigiik pargalar
halinde, hafif fistik yesili renginde diga dogru patlamis soredli, soralleri konveks ve soralleri C + hafif kirmizimsidir.
Calisma alaninda toplanan Orneklerde apotesyum goriilmemistir. Calisma alanin Afyon sinirlan iginde toplanan
Schaereria dolodes tiirii ise Schmull ve Spribille (2005) tarafindan Kuzey Amerika’dan bilidirilmis ve ayrmtili
betimlenmesi verilmisitir. Caligma alaninda 1453 m’de P. nigra kabuklar {izerinde literatiire (Schmull ve Spribille,
2005) uygun olarak toplanmuistir.

Caligma alanindan diger likenler iizerinde gelisen ¢ok sayida likenikol liken ve likenikol mantar da tespit
edilmistir. Akdeniz bolgesinin kurak toprakli ortamlarinda Diploschistes muscorum iizerinde parazitik olarak gelisim
gosteren Acarospora schleicheri (Clauzade ve Roux, 1985; Nimis ve Martellos, 2004), ¢alisma alaninda Akdag’in
dogusunda, antropojenik etkilerden uzak aym konakgi tizerinde bulunmustur. Diploschistes muscorum’un bireyleri
erken donemde farkli Cladonia spp. tallusu iizerinde parazitik olarak tespit edilmistir. Serbest olarak gelisimini
karayosunu ve toprak iizerinde devam ettirdigi olgun formlar1 da alandan toplanmuistir.

Silisli kayalar tizerindeki Caloplaca grimmiae ve Carbonea vitellinaria; Candelariella vitellina tizerinde,
Lecanora sulphurea ise Tephromela atra iizerinde zorunlu parazit olarak gelismektedirler (Wirth vd., 2013). Bu tiirler
caligma alaninda benzer sekilde tespit edilmislerdir. Placocarpus schaereri erken donemde kalkerli kaya {izerinde
Protoparmeliopsis muralis iizerinde parazitik olarak gelismekte ve olgunluk déneminde bagimsiz olarak gelisimini
devam etmektedir (Wirth vd., 2013). Calisma alaninda, P. muralis’in her iki formu da toplanmustir. Yazici ve Etayo
(2013)’tarafindan Burdur’dan Endocarpon sp. tallusu iizerinde yeni kayit olarak verilen Buelliella poetschii tiirt

Mehmet CANDAN, Lichen and Lichenicolous fungi of Akdag Natural Park (Afyon-Denizli) in Turkey



Biological Diversity and Conservation — 9 / 3 (2016) 201

Endocarpon pussilum tallusu iizerinde bulunmustur. Acarospora hospitans ise silisli kaya tizerinde gelisen Aspicilia
tirlerinin talluslar {izerinde parazit olarak bulunmaktadir. Caloplaca inconnexa ise kalkerli kaya iizerinde gelisen
Circinaria tiirleri ve Acarospora cervina tirlerin talluslart {izerinde parazitik olarak gelisir (Wirth vd., 2013).
Flavoplaca polycarpa kalkerli kayalar iizerindeki endolitik Bagliettoa calciseda tiirleri {izerinde parazitik olarak
gelismektedir (Wirth vd., 2013). Calisma alaninda tespit edilen Caloplaca inconnexa ve Flavoplaca polycarpa tiirleri
literatiire uygun bulunmustur.

Calisma alaninda gesitli likenler {izerinden Arthonia cinsine ait 8 tiir tespit edilmistir. Tiirkiye’den ikinci kez
kaydedilen Arthonia apotheciorum, Lecanora dispersa apotesyumlari {izerinde bulunmustur. Bu tiir daha 6nce Karag6z
ve Aslan (2012) tarafindan Van’dan yeni kayit olarak verilmistir. Halici ve Candan (2009) tarafindan Kiitahya ve
Aksaray’dan tanimlanan Arthonia aysenae, literatiire uygun olarak silisli kaya tizerinde gelisen Acarospora sp. talluslari
iizerinde bulunmustur. Monerolechia badia, Nesolechia oxyspora ve Lichenostigma cosmopolites; Xanthoparmelia
tirleri tizerinde parazit olarak gelisir. Halici vd. (2008) tarafindan Cladonia tiirleri iizerinden parazitik olarak
tanimlanan Dacampia cladoniicola tiirii ¢aligma alaninda ayni konake1 tizerinde tespit edilmistir. Bu tiir literatiirde
belirtildigi gibi konakei tallusu iizerinde patojenik etkiye sahiptir (Halic1 vd., 2008).

Dactylospora hemoclynella; Teproromela atra ve Circinaria talluslar {izerinde, Dactylospora parasitica ise
Lecanora chlarotera tallusu iizerinde bulunmustur. Lichenostigma maureri; Pseudevernia furfuracea, Lichenostigma
radicans; Aspicilia sp., Lichenothelia rugosa ise Diploschistes tlizerinde parazitik bulunmustur. Yazici ve Etayo (2014)
tarafindan Igdir’dan yeni kayit olarak kaydedilen Lichenostigma radicans ise Acarospora cervina tallusu iizerinde
parazitik olarak tespit edilmistir.

Polycoccum acarosporicola, kalkerli kaya iizerinde gelisen Acarospora cervina tizerinde bulunmustur. Halict
vd. (2007) tarafindan Manisa (Kula)’dan endolitik Verrucaria calciseda iizerinde ve tek lokaliteden yeni kayit olarak
bildirilen Polycoccum dzieduszyckii, ¢caligma alaninda ayn tiir iizerinde tespit edilmistir. Pyrenidium actinellum Akdag
Tepe’de kalkerli kayalar tizerinde gelisen Staurothele areolata tallusu {izerinde parazitik olarak bulunmustur. Lecanora
frustulosa tallusu ve apotesyumu iizerinde gelisen Rosellinula frustulosae, konakge1 tallusu iizerinde enfekte etkisine
sahiptir (Halici, 2008b). Bu tiir ¢alisma alaninda literatiire uygun olarak tespit edilmistir. Sphaerellothecium cladoniae
ve Sp. cladoniicola tiirleri Cladonia spp. tiirleri iizerinden parazitik olarak bulunmustur. Hafellner ve John (2006)
tarafindan Sp. cladoniae tiirii izmir’den, Sp. parmeliae ise Bursa’dan yeni kayit olarak verilmistir.

Caligma alaninda farkli likenler {izerinde parazitik olarak gelisen Stigmidium cinsine ait 5 tiir tespit edilmistir.
Kayser’den yeni kayit olarak verilen Stigmidium pumilum ve St. rouxianum (Hafellner ve John, 2006; Halic1 ve Aksoy,
2009) tiirleri ¢alisma alanindan ikinci kez kaydedilmektedir. Weddellomyces tiirleri Aspicilia sp. talluslar1 iizerinde
kaydedilmistir. Zwackhiomyces cervinae ise Acarospora cervina tallusu, Zwackhiomyces coepulonus ise Pyrenodesmia
chalybeae tallusu tizerinde parazitik olarak gelismektedir. Muellerella tiirleri farkli kabuksu liken talluslar1 {izerinden
bulunmustur.

Sonuglar degerlendirildiginde alanin liken ve likenikol mantar ¢esitliligi agisindan oldukca zengin oldugu
goriilmektedir. Bu zenginliginin nedeni, aragtirma alaninin Akdeniz ve Ig Anadolu Bélgesi’nin gegisinde yer almasi ve
icerdigi habitat gesitliligi ile agiklanabilir. Ayrica, ¢alisma alaninda Pinus nigra, Juniperus spp. ve Quercus spp. gibi
orman agaglari, karayosunlari, kalkerli kaya, silisli kaya, toprak, vb. farkli substrat zenginligi liken ve likenikol mantar
cesitliligini artiric1 yonde etkilidir. Sonug olarak elde ettigimiz Akdag Tabiat Parki liken ve likenikol mantar gesitliligi
bilgilerimiz, Afyon ve Denizli illeri ile Tiirkiye liken ve likenikol mantar biyotasi veritabanlarina katkilar saglamigtir.
Ayrica, bu calisma ile, Akdag Tabiat Parki korunan bir alan oldugu i¢in ileride yapilacak biyomonitérleme,
biyoindikator dagilimlariin belirlenmesi gibi ¢esitli ekolojik ¢alismalara da temel olusturulmustur.
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Abstract

Due to the fact that our country has the world's leading boron deposits, aquatic ecosystems are exposed to
intense forms of boron. In this research, bioaccumulation of boron particles (micro and nano) which are formed with
removal and operation of boron in Turkey and of boron nanoparticles which are used in the nanotechnology industry
have been evaluated on single cell fresh water algae (Desmodesmus multivariabilis). As a result of this study, it has
been observed that nano and micro boron particles accumulate in different amounts in the algae. When we look at the
highest accumulation amounts, the accumulation was in 0.01 mg/l concentrations for both particles and it was measured
as 6.390 ppb for nano boron, 12.490 ppb for micro boron. The difference between the concentration groups of boron
particles in Desmodesmus multivariabilis was found to be significant (P <0.01).

Key words: Desmodesmus multivariabilis, boron particles, bioaccumulation, nanoparticles, nanotoxicology

%
Desmodesmus multivariabilis’in bor partikiillerine maruz kalmada biyolojik birikiminin de@erlendirilmesi

Ozet

Ulkemizin diinyanin énde gelen bor madeni yataklarma sahip olmasindan dolayi, sucul ekosistemler bora
yogun sekilde maruz kalmaktadir. Bu arastirmada, Tiirkiye de bor madeninin isletilmesi, ¢ikarilmasi ile olusan bor
partikiilleri (nano ve mikro bouytlu) ile nanoteknoloji endiistrisinde kullanilan bor nanopartikiiliiniin biyolojik birikimi
tek hiicreli tath su alginde (Desmodesmus multivariabilis) degerlendirilmistir. Bu ¢alisma sonucunda, alglerde nano ve
mikro bor partikiillerinin farkli miktarlarda birikim gosterdigi gézlenmistir. En yiisek birikim miktarlarina baktigimizda
her iki partikiilii igin 0.01 mg/l konsantrasyonlarda kaydedilmistir. Olgiilen bor miktarlari, nano bor igin 6.390 ppb
mikro bor igin 12.490 ppb dir. Desmodesmus multivariabilis de bor partikiillerinin konsantrasyon gruplar1 arasindaki
farkliliklar istatistiki olarak dnemli bulunmustur(P<0.01).

Anahtar kelimeler: Desmodesmus multivariabilis, bor partikiilleri, biyolojik birikim, nanopartikiil, nanotoksikoloji
1. Giris

Nanobilim, nano 6lgek (0.1-100 nm ¢apinda) seviyesinde malzemeleri anlamak ve bu seviyede maddeleri
sentezlenmek, manipiile ve modifiye etmektir (Royal Society and the Royal Academy of Engineering, 2004).
Nanoteknoloji, bilim ve teknoloji uygulamalarinin pek ¢ok alanini kapsayan molekiiler teknoloji bilimiyle kesisen son
derece umut ve heyecan verici bir alandir (Moore, 2006). Amaci, yap1 ve cihazlar atomik, molekiiler ve supramolekiiler
diizeyde kontrol edilmesiyle iistiin 6zellikler kazandirmasidir. Ayrica, bu malzemeleri kullanmak ve etkin bir sekilde
iretmeyi Ogrenmektir(www.nano. gov/nni2.htm). Nanobilim ve nanoteknoloji, nano o6l¢ek dogasindan dolay1
elektronik, telekomiinikasyon, {iretim teknolojileri, eczacilik ve tip dahil bircok alanda koprii vazifesi goriir (Gross,
1999; Kim vd., 2005; Perkel, 2004; Royal Society and the Royal Academy of Engineering, 2004). Son yillarda gesitli
tiiketici iiriinleri ve sanayide miihendislik nano malzemelerinin hizla artan kullanimi ile insan ve gevre saglig lizerine
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endiseleri beraberinde getirmistir. Serbest kalan nanopartikiillerin ana alicilarindan biri, genellikle belediye atik su
aritma tesisleri olarak kabul edilir ( Westerhoff vd., 2013). Nanopartikiiller, nanopartikiil-iiriin tiretimi, kullanimi veya
bertarafi sirasinda kanalizasyon suyuna kolayca gecebilir. Tespit edilmis kanalizasyon nanopartikiil konsantrasyon
verileri olmasina ragmen bu veriler eksiktir. Cilinkii belediye atik su aritma tesislerindeki atik sularin igindeki
nanopartikiilllerin kiimelesme (agregasyon), ¢oktiirme, yagis, biyosorpsiyon veya baska biyokiitle kaynakli islemlerin
etkisiyle biliylik kismi uzaklastirilmaktadir (Chen vd., 2012; Westerhoff vd., 2011). Nanopartikiillerin belediye
atiksularinda mevcut oldugunu gosteren bazi ¢alismalar mevcuttur (Wang ve Chen, 2015). Wersterhoff vd., (2011),
ABD belediye tesislerinde atik su atiklarinda,degisik konsantrasyonlarda TiO; nanopartikiilii tespit etmislerdir. Yine,
Gottschalk vd., (2009) Avrupa ve ABDkanalizasyon aritma tesislerinde atik olarak fullerenler, karbonnanotiipler,
glimiis, ¢inko oksit ve TiO, nanopartikiillerinin farkli konsantrasyonlarini tespit etmislerdir. Endiistriyel iriinler ve
atik/atik sular 6nlemler alinmasina ragmen drenaj hendekleri, nehirler, goller, hali¢ ve kiy1 sular1 gibi su yollarinda
sonlanma egilimindedir(Moore vd., 2004). Tespit edilen atiksu da nanopartikiiliin mevcut konsantrasyonu nispeten
diisiik olmasina ragmen, biiytik 6lcekli iiretim ve uygulamalarindan dolay1 bu konsantrasyonun ileriki yillarda artacagi
ongiiriilmektedir. Kanalizasyon camurundaki nanopartikiillerin nanopartikiil iceren atik su akitilarmin artisiyla da
ayrica artacaktir (Wang ve Chen, 2015).Sonug olarak, nanoteknoloji endiistrisinin biiyiik 6l¢ekli iiretimi ile atiklar su
yollarina gelmeye baglar. Boylelikle, nano &lgekli triinler ve yan iriinlerinin su ortamima girmesi kaginilmaz
olmustur(Moore vd., 2004). Nanopartikiillerin su ortamina karismasinin sonucu olarak potansiyel tehlikeleri ile
miicadele etmek i¢in en kisa siirede etkin risk degerlendirme prosediirlerinin uygulama gerekliligini zorunlu kilmistir
(Moore, 2006).

Sucul biota iginde nanopartikiillerin alim: 6nemli bir husustur. Sucul sistemlerde nanopartikiil alimmin
potansiyel yollar1 ise hiicre duvari, koku organlar1 yada solungag gibi epitel sinirlarin 6tesinde giris yada dogrudan
beslenmedir (EPA, 2012). Hiicresel diizeyde, bakteriler gibi prokaryotlarda nanomateryallerin pek ¢ok tiiriinii almasina
kars1 biiyiik dl¢lide korunabilir. Ciinkii, prokaryotlarin hiicre duvart boyunca supramolekiiler kolloidal parcaciklarin
tagimacilig1 icin mekanizmalar1 yoktur. Bununla birlikte karyotlar (tek hiicreliler ve metazoan) da durum ¢ok farklidir.
Ciinkii onlarm nano 6l¢ek (<100 nm)ve mikro Slgekli (100-100.000 nm) partikiilleri hiicrelerin i¢sellestirmesine yonelik
prosesleri son derece gelismistir (Pelkmans ve Helenius, 2002; Reiman vd., 2004).Sucul ekosistmede nanopartikiil
toksisitesinin ve birikiminin nanopartikiil konsantrasyonu ve maruz kalma siiresine bagl olarak degistigi model
organizma Artemia salina (Brine shrimp) gosterilmistir (Daglioglu vd., 2015a). Uretilen nanopartikiillerin yanlizca
sucul ortamda degil herhangi bir ortamda nasil davranacagi héla biiyiik 6lgiide bilinmemesine ragmen, boyutlari, yiizey
yiikleri ve kimyasal reaktivitelerinin bilinmesine dayali olarak potansiyel tehlikeleri hakkinda bazi makul tahminler
yapilabilir. Fakat, nanopartikiiller ger¢ekte supramolekiiler varliklar olmasindan dolay: her ne kadar yiizey ozellikleri
bilinsede biyolojik etkilesimleri olmasi bakimindan dolay1 kolayca 6ngoriilemeyen yeni ozellikleri ortaya ¢ikabilir
(Colvin, 2003; Warheit, 2004).Sucul sistemlerde, sadece mikro katman, hiimik gibi dogal kolloidler ve siispanse
sediment pargaciklar1 fiziksel seviyede olduk¢a karmasiktir. Nanopartikiillerinde sucul sistemlere katilmasiyla,
nanopartikiillerin fiziksel davranislarmin geleneksel kimyasal kirleticilerin etkisinden daha farkli ve karmasik olmasi
tahmin edilmektedir (Warne ve Hawker, 1995). Nanopartikiillerin organizmalar tarafindan alimi belirli topluluklar ve
ekosistemlerin fonksiyonel ekolojileri i¢inde organizmalarin belirli gruplarinin rolii iizerine bindirilmis filojenik ve
tiirlerin farkliliklar: gibi bir dizi konular1 giindeme getirir (Rice, 2003).

Yesil algler Chlorophyta grubunda bulunan beta karoten ve ksantofil gibi yardime1 pigmentler ile klorofil a ve
b igeren cift membranli plastidler tasiyan fotosentetik Okaryotlardir (Lewis ve McCourt, 2004). Ayrica, kamgili
tabaninda mikrotiibiillerin dokuz ¢iftini baglayan essiz bir stellat yapis1 vardir (Kenrick ve Crane, 1997). Algler 6nceden
oldugu gibi giiniimiizde de c¢evre kalitesinin gostergesi olarak edilmektedir. Ciinkii alglerin toksik faktorler veya
beslenme yoluyla gevresel tepkileri belirlemek i¢in oldukg¢a kapsamli yetenegi oldugu dogrulanmustir (Van Coillie vd.,
1983). Sucul ¢evrede ozellikle fitoplankton gibi organizmalar ile nanopartikiiller etkilesim halindedir. Fitoplanktonun
sucul g¢evrede olduk¢a yaygm ve Onemli ekolojik rolleri vardir. Fitopankton ile beslenen midye, filtre beslenen
kabuklular ve daha pek ¢ok besin aglar i¢in temeldir (Strayer vd., 1999).Conway vd., (2014) nanopartikiil ile sucul
organizmalarin etkilesimini trofik transfer ve biyomagnifikasyon ile agiklamigtir. Deniz midyesi (Mytilus
galloprovincialis)’ni CeO; nanopartikiiliine dogrudan ve dolayli olarak (fitoplankton emme yoluyla) maruz birakmustir.
Bunun sonucunda su siitununda serbest birakilan CeO; den ziyade fitoplanktona emdirilen CeO; nanopartikiiliiniin
midyede daha fazla ve daha kisa siirede Ce birikmine yol actig1 goriilmiistiir. Ayrica calismalarinda,nanopartikiillerin
fitoplankton ile yakindan iliskilendirilmesinin midyelerin, “bindirme/piggybacking* mekanizmasi araciligiyla fitreleme
siireglerini potansiyel olarak bertaraf edebilecegini varsaymislardir. Biyolojik birikim (biyoakiimiilasyon), viicut
yiizeyleri araciligiyla ve gida alimi (biyomagnifikasyon) yoluyla maddelerin alimidir. Biyokonsantrasyon faktorii
(BCF), gida yada ortamda bulunan (su gibi) ve organizmada kimyasallarin konsantrasyonlart arasindaki orandir. Sucul
sistemlerde hem biyokonsantrasyon hemde biyomagnifikasyon gergeklesir(Forsythe vd.,1996;Ratte 1999). Sucul
ortamlarda, fitoplankton ve perifiton genellikle besin zincirine kirleticilerin girisinden sorumludur. Algler, ¢dziinmiis
agir metaller (<0,2 pm) i¢in olaganiistii bir birikim potansiyeline sahiptir. Alghiicreleri hayvanlar tarafindan tiiketilirse
metallerin biyojeokimyasal diingiisiiniin akibetini giiclii sekilde etkiler (Fisher ve Reinfelder,1995).

Bor, dogada yaygin olarak bulunmasina ragmen oldukca diisiik konsantrasyonlarda bulunur. Yeryiizii
kabugundaki icerigi yaklasik % 0.0003' tiir. Dogada, cogunlukla boraks, kernit veya kolemanit gibi poliboratlar seklinde
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oksijene baghdir (Kastori vd., 2008). En yiiksek bor konsantrasyonu sediment ve sediment kayacglarinda, 6zellikle kil
zengini deniz sedimentlerinde bulunur. Deniz suyundaki yiiksek bor konsantrasyonu, deniz killerinin diger kaya
tirlerine gore bor agisindan zengin olmasii saglar (Butterwick vd., 1989). Baz1 ¢aligmalarda borun suda yasayan
bitkilerde biriktigi gosterilmistir (Schuler, 1987; Saiki vd., 1993). Fernandez vd., (1984) yesil alg Chlorella
pyrenoidosa’da borun biyolojik olarak birikimini incelemistir. Davis vd., (2002) tarafindan yiiriitiilen bir ¢aligmada, bor
uygulanan sumercimegi tirii olan Spirodella polyrrhiza’nin 6nemli miktarda bor biriktirmedigini kaydetmistir. Bunula
birlikte, Glandon ve McNabb (1978), baska bir tiir su mercimegi Lemna minor’un diger hidrofitler (6rn., Ceratophyllum
demersum) ile karsilagtirildiginda biyoakiimiilasyon yaptigimi tespit etmistir. Gliniimiizde bordan olusan malzemeler,
yart iletkenler (Zhang vd., 2000), koruyucu kaplamalar (Bekish vd., 2010), yiiksek yogunluklu yakitlar (Van Devener
vd., 2009) ve kanser tedavisinde (Mortensen vd., 2006) kullanilir (Shin vd., 2011). Ayrica, hizli enerji saliverme orant
ve yanma yiiksek 1silar1 gibi arzu edilen yanma 6zelliklerine sahip bor, aliminyum ve benzeri nanoboyutlu enerjetigi
olanlar silah ve roket iticileri i¢in yeni kat1 yakitlardir (Kuo vd., 2004; Risha vd., 2003). Ayrica, lilkemiz diinyadaki en
o6nemli bor yataklarindan biridir. Bor, toprak, kayalar ve suda yaygin olarak bulunan bir element olup ¢ikarilmasi ve
isleme sirasinda bor nanopartikiillerinin sucul ortama gececegi diisiiniiliir. Bu sebeple bor uzun yillar birgok arastirmaya
konu olmustur ve bu g¢alismalarin biiyiik ¢ogunlugu, ancak 1 pum'den daha biiytlik partikiiller ile gerceklestirilmistir.
Bunula birlikte bor nanopartikiiliiniin toksisite iizerine ¢aligmalar ise olduk¢a az sayidadir. Bunlardan bazilar1 Daglioglu
vd., (2015b) yilinda bor nanopartikiiliiniin bal arisinda (Apis mellifera) maruz kalma siiresine bagl olarak toksisitenin
arttigini kaydetmistir.

Simdiye kadar yapilan ¢alismalarda sucul organizmalarda bor nanopartikiiliiniin birikimine rastlanmamaistir. Bu
calisma ile bor nanopartikiilii ve mikro bor partikiil uygulamalar1 kimyasal kirleticilere duyarlilig1 kanitlanan tatli su
algi Desmodesmus multivariabiliskullanilarak bor nanopartikiili ve mikro bor partikiil birikim miktarlari
kargilagtirilmali olarak degerlendirilmistir.

2. Materyal ve yontem
2.1. Alg kiiltiirii

Test organizmasi olan Desmodesmus multivariabilis Afyon, Eber goliinden toplandi. Daha 6nce izole edilen
saf kiiltiir BG-11 besi ortaminda Rippka (1988), tarafindan verilen prosediire gore biiyiitiildii. Bu ortam, yalnizca metal
iyonlarini eser miktarda ihtiva eder ve alg i¢in zengin bir biiyiime ortamui saglar.

2.2. PartikiillerinHazirlanis

Bor (nano ve mikro) partikiillerinin stok ¢ozeltileri deiyonize suda hazirlandi. Daha sonra hazirlanan bu ¢ozelti
20 saniye vortekslendikten sonra bor partikiillerininstok ¢ozeltilerinin suda dagilimini artirmak igin ultra sonik su
banyosunda (Bandelin, sonorex) 30 dakika sonike edildi. Tiim bu asamalardan sonratest konsantrasyonlaristok
cozeltilerden seyreltme yoluyla hazirlandi.

2.3. Akut toksisite deney diizenegi

Deney diizenegi i¢in 100 ml erlen igerisine birim hacim ydntemiyle belirlenen yaklasik 10°hiicre sayisini
iceren alg kiltiri (Desmodesmus multivariabilis) ve 10 ml test ¢o6zeltisi (0.1, 0.01, 0.001 mg/l) eklendi.
Nanopartikiillerin hareketsiz ortamda agregat olusumunu engellemek i¢in maruz kalma c¢alismasi orbital shaker
(karigtiric1) da yiiriitiildii. Deneyler shaker’in hizindan hiicrelerin zarar gormeyecegi ayni zamanda partikiillerin agregat
olusumunu engellenecegi hizda (85 rpm), 25°C’de 12/12 saat fotoperyottaytiriitiildi.

2.4. ICP-MS analizi

Desmodesmus multivariabilis alg kiiltiirii bor partikiillerine 72 saat maruz kaldiktan sonra birikim miktar1 ICP-
MS (Perkin Elmer Elan DRC-e¢) ile belirlendi. Bunun i¢in maruz kalma sonrasi toplanan algler, oda sicakliginda
Whatman GFC/A siizgeg kagitlarindan siiziildiikten sonra, 5 saat 105 °C etiivde kurutuldu. Kurutulan &rnekler 100
ml’lik beherlere alinip iizerine 1 gram biyokiitleye 12 ml HNO3-HCIO4 (1:1) karisimi gelecek sekilde asit ilave edildi ve
¢eker ocakta dikkatlice 1sitilarak yas yakmaya birakildi. Kuruluga yaklasan beherlere, sogutulduktan sonra 2 ml derisik
HCIO, eklendi ve ¢ok kiigiik bir alev ile tekrar kuruluga dek 1sitildi. Cézme iglemi igin sirasiyla 6nce 1 gram biokiitleye
5 ml derisik HNO3 asit ilave edilip buharlastirildiktan sonra derigik HCI ilave edilip kuruluga yakin 1sitildi. Beher
igerikleri 1 giin sonra 1 ml derisik HCI ile islatildiktan sonra 50 ml bidistile suda ¢6ziildii ve siyah bant siizgec
kagidindan siiziilerek yikandi. Siiziilen ana sivilar yikama sulari ile birlikte 100 ml’lik balon jojelerde toplanarak toplam
hacim su ile 25 ml’e tamamlanip calkalandi (EPA, Method 200.7, 1994) ve bunlarin standart ¢ozeltileri ile Indiiktif
Olarak Eslestirilmis Plazma-Kiitle Spektrometresin(ICP-MS) de analiz edildi.
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2.5. Istatistiksel analizler

Tim deneyler bagimsiz olarak ii¢ kez tekrarlandi ve veriler standart sapma ile ortalama deger olarak
kaydedildi. Analizler SPSS(Statistical Package for the Social Sciences) 18,0 paket programu ile yapildi. Kontrol ve test
gruplarinin ortalama birikim miktar degerlerini karsilastirmak igin tek yonlii varyans analizi (ANOVA) ve c¢oklu
karsilastirma analizi (TUKEY) uygulanda.

3. Bulgular
Sucul ekosistemin indikatoér organizmasi olan Desmodesmus multivariabilis BG-11 besi ortaminda 72 saat 0.1,

0.01 ve 0.001 mg/L konsantrasyonlarinda nano ve mikro bor partikiillerine maruz birakildi ve bu uygulamadan sonra
alg hiicrelerin bor partikiillerini igsellestirme miktarlar1 analiz edildi.

Sekil 1. Maruz kalma sonras alg hiicrelerinde bor partikiillerinin birikim miktar1

ICP-MS ile dl¢iim sonrasi nano ve mikro bor partikiillerinin 0.1, 0.01 ve 0.001 mg/L konsantrasyonlarinda
birikim miktarlart sirastyla; 6.281, 6.390, 5.370 ve 5.561, 12.490, 6.048 ppb olarak ol¢iilmiistiir (Sekil 1).

Tablo 1. ANOVA’ya gore nano bor partikiil konsantrasyon gruplar aras1 farkliliklar
Konsantrasyon Konsantrasyon ~ Ortalama Fark Onemlilik %95 Giiven araligi

mg/l (1) mg/l (1) (1-J) Alt sinir Ust stnir
0.1 0.01 109.7 0.00 1111 108.2
0.1 0.001 910.3" 0.00 908.9 911.8
0.01 0.001 1020.0" 0.00 1018.6 1021,4

*Ortalama fark 0.01 seviyesinde 6nemlidir.

ANOVA istatistik sonuglarina gére, nano bor partikiil konsantrasyonlar1 arasinda birikim miktarlar1 agisindan
onemli farkliliklar vardir (P<0.01), (Tablo 1).

Tablo 2. ANOVA’ya gére mikro bor partikiil konsantrasyon gruplar arasi farkliliklar
Konsantrasyon Konsantrasyon Ortalama Fark Onemlilik %95 Giiven arali1

mg/l (1) mg/1 (1) (1-) Alt smir Ust sinir
0.1 0.01 6929.3" 0.00 6931.3 6927.2
0.1 0.001 487.0" 0.00 489.0 484.1

0.01 0.001 6442.3" 0.00 6440.2 6444.3

*Ortalama fark 0,05 diizeyinde anlamlidir.

Yapilan istatistik sonuglarina gére nano ve mikro bor partikiil konsantrasyonlar1 arasinda birikim miktarlari
agisindan onemli farkliliklar vardir (P<0.01), (Tablo 1 ve 2).

Mikro borun konsantrasyonlari arasinda birikim miktarlart farkliligi nano bora kiyasla oldukg¢a fazladir.
Ozellikle 0.01 mg/l konsantrasyonunda ciddi oranda birikim miktar farkliligi vardir ve diger konsantrasyonlarin
yaklasik iki katidir. Genel olarak bor partikiillerinin konsantrasyonlara gore birikim miktarlarinda belirli bir iligki s6z
konusu degildir.

4. Sonuglar ve tartisma
Bu calismada, alglerin gelisimleri i¢in gerekli olan ¢esitli tuzlar hazirladigimiz BG-11 ortaminda mevcuttur.
Toksisite ¢aligmalari sirasinda, bor partikiillerinin erlenlerin dibine ¢okmesini dnlemek i¢in orbital shaker da 85 rpm

hizla siirekli olarak karisimi saglanmistir. Caligma sonucunda alglerde nano ve mikro bor partikiillerinin farkli
miktarlarda biriktigi gozlenmistir. En yiisek birikim miktarlarina baktigimizda her iki partikiilii icin 0.01 mg/l
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konsantrasyonlarda olmus ve nano bor i¢in 6.390 ppb mikro bor i¢in 12.490 ppb olarak 6l¢iilmiistiir. Mikro borda nano
bora gore birikim nerdeyse iki kattir. En diisiik birikim miktarlarina baktigimizda ise nano bor igin 0.001 mg/l
konsantrasyonunda 5.370 ppb, mikro bor i¢in 0.1 mg/l 5.561 ppb olarak 6l¢iilmiistiir. Ayrica, genel olarak mikro bor
partikiillerinde nano bor partikiillerine gére daha fazla birikm olmustur. Bu ¢alismaya gére hem nano hemde mikro bor
partikiillerinin konsantrasyon artigina gore birikim miktarlarinda dogrusal bir artig yada azalig gézlenmemistir.

Desmodesmus multivariabilis de bor partikiillerinin konsantrasyon gruplari arasindaki farkliliklara
kaktigimizda, bor nanopartikiiliiniin 0,1 ile 0.01; 0.1 ile 0.001 ve 0.01 ile 0.001 mg/l konsantrasyonlar1 arasinda g¢ok
onemli farkliliklar vardir. Tiim konsantrasyonlar arasinda en biyiik farkliligi 0,1 mg/l konsantrasyonu gostermistir
(P<0.01). Mikro bor partikiilerinin ise 0.1 ile 0.01; 0.1 ile 0.01; 0.01 ile 0.001 mg/l konsantrasyonlar1 arasinda
farkliliklar bulunmustur. Bunda da nano bor da oldugu gibi en biiyiik farkliligi olusturan konsantrasyon grubu 0.1 mg/1
dir.

Son yillarda nanoteknolojinin kullaniminin artmasi sonu su kaynaklarimizin nanoteknolojinin yapi tas1 olarak
adlandirilan nanopartikiillerden kirlenecegi ongoriilmektedir. Bununla birlikte, nanopartikiil risk degerlendirilmesi
yapilmaktadir. Fakat, yukarida da bahsedildigi gibi nanopartikiillerin atik sularda toksisitesi ile ilgili heniiz olduk¢a az
sayida calisma yapilmustir. Fakat 6zellikle sebeke sularmin nanopartikiiller ile kirletilmesi iizerine iilkemizde hi¢ bir
calisma yapimamustir. Igme sulart dogrudan kirletilmese bile nanopartikiillerin yer alt1 sular ile sebeke sularma
karigmas1 kaginilmazdir.
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