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Kadri KARIM "2, Abdellawi RAWDA?, Cheikh mhamed HATEN| Ben naceur MBAREK®

! Centre Régional de la Recherche en Agriculture Oasienne, Laboratoire de Biotechnologie et de culture des Tissus
végétales, Degach 2260, Tunisie.
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Abstract

The genetic variation and relationships among 12 local barleys and the varieties Martin, Rihane and Manel
were evaluated using Random Amplified Polymorphic DNA (RAPD) markers and morpho-physiological traits. To
fulfil this purpose, some ecotypes were collected from different bioclimatic regions and studied at morpho-
physiological and molecular levels. Our results showed differences among the ecotypes studied based on the morpho-
physiological criteria such as heading date, density and ear length and response to saline stress. The molecular analysis
showed the limits of the morpho-physiological approach. In fact, identical ecotypes were found grown in different parts
of the country and the morpho-physiological differences observed could be due to adaptation to environmental
conditions and acquired over time. Also, accessions that were grown mixed together in the same area and having similar
physiological behaviour were found different using the RAPD markers method. This result showed an important degree
of genetic variability, which indicating the Tunisian germplasm richness.

Key words: Barley; Morpho-physiological traits; RAPD markers; Genetic diversity
1. Introduction

Cultivated barleylordeum vulgard..) is one of the oldest cultivated plants. It was believed formerly that barley
was originating from the desert areas of Southwest Asia, more than 10.000 years ago. However, recent researches
attribute two origins for barley: mountainous areas of Ethiopia and Southeast Asia (Badr et #l.,2000

North Africa is considered as one of the main secondary cereal centers (Boeuf, 1931). Indeed, Tunisia
constitutes an area of great cereal diversity. The local landraces are very adapted to stress conditions (drought and
self), since they groom and produce a good feeding quality under harsh conditions (¢taahZ2004. They also
contribute to genetic diversity and to new variety creations (Ben Naceur et al.,2001). However, replacing native
germplasm by an improved and introduced materiel could lead to local phytogenetic resources erosion. Therefore,
more importance should be given to local resource conservation.

Prospection, collection and assessment of genetic resources in the three Maghreb countries (Tunisie, Algeria
and Morocco) started long time ago (Badr et al.,2000; Erroux, 1958) but the most recent, date back to 1982 (El
Falah, 1998), 1990 (Benlaghliet a.,, 1990) and 1994 (Ban Naceet al.1998). These studies were focused
especially on the morphological variability of the vegetative part, ears and seeds (Benlaghlid et al.,1990) or on
reserve protein diversifies (Bettaieb and Attias, 1992; Bettaieb et al.,2005). These studies were lacking precision
and sometimes were contradictory since morphological traits and protein diversity; related to the differential
genes expression in response to the plant environment vary according to environmental conditions (Liang and
Pardee, 1992; Gibson and Somerville, 1993). At present the most reliable methods are the molecular marker
techniques (Nuel e&l., 2000). Recent studies based on molecular variability have been carried out. (Lalaoui-
Kamel and Assali, 1997) used RFLP to distinguish the genetic polymorphiswteditagogenus, Snousst al,

(2004), used microsatellites to analyze the genetic diversity among grape varieties and Ben Naceur and Rouaissi
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(2003), analyzed varietal polymorphism in wheat by AFLP method.

In Tunisia, attention is now given to study genetic variability among barley germplasm at both molecular and
morphological level. The aim of this study is to characterize some barley ecotypes collected from parts of the country
at the morpho-physiological and molecular level. Morpho-physiological traits and molecular RAPD markers
polymorphisms were compared and checked whether we still have great genetic barley variability.

2. Materials and methods
2.1. Plant material

Twelve local winter barley ecotypédordeum vulgare, L.)pf diverse geographic origins were used in this
study. These ecotypes were obtained after prospecting different Tunisian bioclimatic regions (Fig. 1). Once
collected, these ecotypes were named according to their collection region. They were: Tozeur 1, Tozeur 2, Kébilli
1, Kébilli 2, Kébilli 3, Kasserine, Sidi Bouzid, Jendouba 1, Jendouba 2, Kalaa, Kélibia 1 and Kélibia 2. Martin, Rihane
and Manel varieties traditionally grown in Tunisia were also added.

- The Jendouba district is in the West-North of Tunisia, belonging to the humid inferior bioclimatic stage where the
annual rainfall is 800 mm and the average annual temperature is 18°C (Monthly Bulletin of the National Meteorological
Institute from 1975 to 2004).

- The Kélibia and Kalaa districts belong to the East-North ofthe country. They are characterized by a sub-humid
bioclimatic sector where the annual rainfall is 600 mm.

- The Kasserine and Sidi Bouzid district is in the Tunisian West-center and belonging to the aridsuperior bioclimatic
region where the average annual rainfall is 300 mm.

- The Tozeur and Kébilli districts originated from Tunisia southern and belonging to the desert bioclimatic zone
where the average annual rainfall is less than 150 mm.

2.2. Morpho-physiological traits:

The morpho-physiological criteria used were heading date, ear density and length, plant height and the response
of the ecotypes to saline stress (length of epicotyl and chlorophyll content). Three different salt concentrations were
applied (0, 6 and 12 g of NaCl"Lat the germination level. Each treatment was repeated five times. Twenty seeds
were placed in a Petri dish on a filter paper soaked with 10 mL distilled water (control) or 10 mL saline solution (6 or 12
g /L of NaCl). Germination was achieved in obscurity at 25+1°'C using an incubator. The length of epicotyl was
determined after 7 days.

The chlorophyll content, which represents photosynthetic potential of the plant, was also determined. It was
measured during the heading stage. Four replications were carried out for each ecotypes and each treatment a
Spadmetre instrument (KONICA MINOLTA) was used to determine the amount of chlorophyll. In fact Chlorophyll Meter
SPAD is an instrument which measures the content chlorophyl directly on the leaf of the plants and indicates values
SPAD. Measurements are instantaneous on the plant without having to cut sheets, simply by projecting light through the
measured sheet. The chlorophyl concentration of the plants is strongly correlated with the state of nutrition nitrogenized
of those.

2.3. DNA extraction

The DNA was extracted and purified from leaves, using a CTAB (Cetyl trimethyl ammonium Bromide)
method (Webb and Knapp, 17). DNA was then quantified at 260 nm using a spectrophotometer (standard CECIL CE2501
series 2000/3000): 5 uL DNA samples was diluted in 995 pL of Tris-EDTA (TE) buffer and compared with a control
containing 1000 pL of TE. The DNA concentration (C) was calculated as follows:

C(1g ML) = OD,gx10. The OBRsy/ OD,gq ratio was also calculated to determine DNA purity.
2.4. PCR amplification

Eighty Operon primers were tested on DNA samples. DNA amplification was carried out in a final
volume of 25 pL containing 2.5 Mm MgCIl200 uM dNTP, 20 pmol of Operon primer, 20 ng of DNA, 5X Taq
buffer, 0.5 U of Taq polymerase and adjusted with distilled water. The program of amplification; using a thermocycler
(Biometra UNO II); consisted of a pre-denaturation cycle of 4 min at 94°C, 40 cycles of a denaturation for 30 sec at 94°C, an
annealing for 60 sec at 38°C, an extension for 2 min at 72°C followed by a post-extension cycle for 10 min at 72°C.
The amplification products of each primer were electrophoresed at 80V for 2 h in horizontal 1.8 % agarose gel
prepared in 1x TAE (TRIS Acetate EDTA) buffer containing 0.01 % of ethidium bromide. For ach sample, 10 pL
of the amplified product were mixed with 2 pL of loading dye (6X) and loaded in agarose gel (1.8%). Bands were
visualized under UV light and photographed by using Polaroid camera system.

Kadri. KARM et al., RAPD markers and morpho-physiological characterization of some Tunisian Barley ecotypes
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Figure 1. The origin of bioclimatic ecotypes
2.5. Data and Statistical Analysis

Eighty primers were used but only fefteen primers showed clear, reproducible and polymorphic bands. These
primers were considered to make binary matrix, study similarity and discuss polymorphism between ecotypes. Data

obtained were scored in a binary form as presence (1) or absence (0) of bands for each accession and entered into a dat:
matrix (Hou et al.,2005). Genetic Similarity (GS) between ecotypes was calculated according to Nei and Li,

Kadri. KARM et al., RAPD markers and morpho-physiological characterization of some Tunisian Barley ecotypes
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(1979) formula. Based on the similarity matrix, a dendrogram showing the genetic relationships between ecotypes
was constructed using the Unweighted Pairgroup Method with Arithmetic Average (UPGMA) (Sneath and Sokal,
1973) by means of NTSYS softwar@ll measurements were replicated at least five times. The data presented are the
mean values of the repetitions. Data were subjected to Analysis of Variance (ANOVA) by STATITCF software
package at the 5% level.

3. Results and discussion

3.1. Morphological traits

The heading date, which represents the difference between sowing date and inflorescence emergence period,
showed that Tozeur is the earliest and Jendouba is the latest one with 25 days difference between them. However, for
the other ecotypes, this criterion is intermediary and varied from 2 to 15 days. Furthermore, plant length showed that
Keébilli 3 and Sidi Bouzid were the longest. However, Kalad was the shortest. The other ecotypes were medium.
Both density and ear length showed clear differences among and within collected ecotypes from the same geographic
region. The most distinctive morphological trait is ear density which varies from very loose to very compact
(Table 1). In fact, collected ecotypes from Kébilli region showed different ear structure; the same remark
observed for Tozeur's ecotypes. However, a similar ear density was observed for collected ecotypes from different

regions.

The study of the morphological traits showed that Sidi Bouzid, Jendouba 1 and Jendouba 2 shared the same
criteria and have some common traits with the variety Martin which could be due to a common ancestor. Same
remark is given for the accessions Tozeur 1 and Kébilli 1. They also shared some morphological traits with the other
southern accessions (Tozeur 2, Kébilli 2 and Kébilli 3). The northern accessions also presented some common
morphological traits like ear attitude and sterile spikelet attitude (Table 1).

Table 1. Morphological traits of ecotypes

Ecotypes| Plant Ear |Ear density Beginning of End of inflorescence| Growth Ear: Ear: Sterile
length | length inflorescence emergence related tg  habit attitude density spikelet:
(cm) (cm) emergence related to sowing date attitude (in
sowing date mid-third of
ear)
Tozeur1| 110.5 8.43| Very loose¢ 133 days 140 days Prostrate | Semi erect| very denge divergent
Tozeur 2| 111.0 6.00f Compact 135 days 143days Erect Semi eregt Dens¢ Parallel
weakly
divinrnan
Kébilli1 | 115.0 5.00| Compact 138 days 145 days Prostrate | Semi ereqt very densedivergent
Kébilli2 | 115.0 4.50 Very 147 days 154 days Semi erec{Semi erect{ medium parallel
compac horizonta
Kébilli 3 | 122.0 7.00| Halteose t 153 days 160 days Erect Semi ereft very denseparallel
half compac
Kassering 111.5 7.50 Loose 153 days 160 days Semi ere¢t erect lax Parallel to
weakly
divergent
Sidi 134.0 6.95 Loose 147 days 154 days Semi Semi erect lax Parallel tg
Bouzid prostrate weakly
divergen
Jendoubg 134.0 6.95 Loose 153 days 160 days Semi | Semi erect lax Parallel tg
1 protrate weakly
divergen
Jendouba| 144.7| 10.00 Loose 153 days 160 days Semi  erect lax Parallel to
2 protrate weakly
Rihane | 111.7 8.00 Loose 147 days 154 days intermediate Semi erect| Very dense parallel
Martin 132.0 7.75| Compact 147 days 154 days intermgdiaterect dense parallel
Kalaa 105.0 6.50 Very 147 days 154 days Erect erect intermedidteParallel to
compact weakly
diveraen
Kélibia 1| 125.0 7.00f Compact 153 days 160 days Dense dense erect paralle
Kélibia2 | 128.0 8.25| Compact 153 days 160 days intermediateSemi erect] lax parallel
Manel 130.5 5.25| Compact 147 days 154 days Dense erect intermedateallel to
weakly
Kadri. KARM et al., RAPD markers and morpho-physiological characterization of some Tunisian Barley ecotypes
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We used the percent similarity and median joining method to draw morphological distances (Fig. 2). The
Comparison of morphological characters using similarity percentage gave five accession grouiist §heup
consisted of 'Tozeur I', "Tozeur 2' and 'Kébilli I' with a percentage similarity that varies between 53% and 83 %.
"Kébilli 2', 'Kébilli 3' and 'Kasserine' form the second with a similarity that oscillates between 73% and 91%.
'Sidi Bouzid' and 'Jendouba I', showing a very high similarity (92.5%), occupy the third position. The
accessions 'Jendouba 2', "Rihane' and "Martin' constituted the fourth group; they are assembled with a percentage
spread out between 81% and 86%. Nevertheless, 'Kalad', 'Kélibia I', 'Kélibia 2' and ‘Manel’ share the latest group
with a high similarity situated between 75% and 90%. Referring to the dendrogram, we remark that accessions
collected from the same origin have high similarity rates as examples, 'Kébilli 2/ Kébilli 3' with 93 %.
6 22 38 54 70 86 100

1 1 L

Tozeur 1

Tozeur 2 |

Kebilli 1

Kehilli 2
4| Kehilli 3 1

Kasserine

[ Sidi Bouzid
L_ Jendoubal L

Jendouhba 2

Rihane IV

Martin
— Kalaa
L Kaslibial

_[ Kelihia 2 Vv
IvTanel

Figure 2.Morphological classification of the accessions based on median constrained distance using MVSP 3.131.

3.2.Physiological parameters:

3.2.1.Epicotyl's length at the germination level

Table 2 showed that even moderate saline stress of 100 mM (6 g Na€buld affect seriously the
epicotyl's length. In deed, the ecotypes Jendouba 2, Martin, Kalad and Kélibia 1 showed low epicotyl's length
percentage of 38%, 40%, 42% and 36%. The other ecotypes showed percentage more than 50% compared to their
control. Similar observations were, reported by Touraine and Ammar, (1985) for triticale and barley and by Ben Naceur
et al. (1998) for wheat.

For more severe stress of 200 mM (12 g NaQ| the aerial part length was more affected for Jendouba 2
(-80% of the control), Kélibia 2(-82%) and Kalaa (-80%). However, Kébilli 1, Tozeur 2, Kébilli 3, Sidi Bouzid
were able to keep more than 50% of their control length and particulary Kébilli 2 with 60%. Our results were
similar to those of Garcia-Legaz et al,(1993) and Mwai et al,(2004) that showed a variable stress effect on the
aerial part growth of many plant species. This result showed behavioural differences between and within the ecotypes
collected from the same-origin confirming the results from morphological traits.

3.2.2. Chlorophyll content variation

Salt-induced restriction in water supply can cause stomata closhieh will in turn lead to decreased
absorption of C@ and eventuallyesult in reduction of photosynthesis (Delfineabt 1998;Sultana etal.,1999).
Chlorophyll content is associated directiyth light harvesting potential and is normally consideredres of the
important components in photosynthetic capaidglfine etal., 1998).In the current study, salt stress caused a
significant reductiomn the contents of chlorophytiompared to control plants (fig 3). However, this response varied
according to stress intensity and to the ecotypes. Similar results showing a decrease in leaf chlorophyll content under salt
stress were reported for tomato by (EI-Khlil et al.,2002) and for wheat by (Kingsbury et al., 1983). The same
observations were also made by Wang et al (2004), for Thellungiella halophila. They recorded that high salt

Kadri. KARM et al., RAPD markers and morpho-physiological characterization of some Tunisian Barley ecotypes
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Table 2. Percentage of epicotyl's length under salt stress intensity compared to control

Ecotype 6 g Nacl L'* 12 g Nacl L
Tozeur 1 67,90 43,27
Tozeur 2 69,17 57,84
Kébhilli 1 70,75 48,94
Kébilli 2 69,65 57,33
Kébilli 3 72,03 48,67
Kasserine 74,10 45,29
Sidi Bouzid 66,87 30,38
Jendouba 1 63,02 20,24
Jendouba 2 37,42 20,23
Martin 39,86 33,55
Kalaa 42,93 22,02
Kélibia 1 35,61 20,63
Kélibia 2 51,37 18,37
Rihane 56,73 20,90
Manel 51,67 20,69

concentrations disturbed plant growth, which exhibited anthocyanine production and chlorophyll degradation. When the
stress was 12 g NaCl*| the chlorophyll content was affected, especially for Martin, Kalaa, Rihane and Manel,
where the reduction percentage wa$0% compared to control. The plant photosynthetic capacity is determined by
several factors including photosynthetic pigment composition (chlorophyll content),figa@ion capacity, light
intensity and various enzyme activities (Mveaial., 2004). Furthermore, light-capture efficiency is directly correlated

to chlorophyll concentration of leaves (Luis$ al, 30). Therefore, slight decline observed in leaf chlorophyll
concentration at Tozeur 2, Kébilli 1, Kébilli 2 and Sidi bouzid ecotypekb@s of the controls) could explain their better
tolerance to salt and could contribute to their photosynthesis and plant growth stability.

@DO0g/l m6g/l m12gl/

Chlorophyll content

Al A2 A3 A4 A5 A6 A7 A8 A9 A10 All Al2 A13 Al4 Al15
Accessions

Figure 3. Chlorophyll content of barley accessions under different salt concentrations.
Al: Tozeur 1; A2: Tozeur 2; A3: Kebilli 1; A4: Kebilli 2; A5: Kebilli 3; A6: Kasserine; A7: Sidi Bouzid; A8: Jendouba 1; A9: Jendouba 2; A10:
Martin; All: Kalaa; A12: Klibia 1; A13: Klibia 2; A14 : Manel et A15: Rihane

3.3. Molecular study:

Electrophoresis of the amplified DNA products for the 80 primers tested, showed only 15 primers, which were
able to generate visible and reproducible band profile (fig.4). The other primers generated scarcely visible bands and/or
monomorphic patterns, which resulted from amplification where the annealing temperature should be optimized or where
the cocktail would require a higher concentration of Mg(Plomper et al., 1998). A total of 93 bands were detected,
among which 69 bands were polymorphic with the mean of 4.6 per primer (Table 3). For each primer, the bands number

Kadri. KARM et al., RAPD markers and morpho-physiological characterization of some Tunisian Barley ecotypes
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ranged from 4 to 10, with an average of 6.2. Band size varied from 3 to 0.25 Kb, but we only took account of those
that were clearly visible. All clear bands generated from 15 RAPD primers were subjected to calculate the Genetic
Similarity (GS) among the 15 barley ecotypes. The dendrogram (Fig. 4) based on Similarity matrix was implemented
according to the NTSYS software's UPGMA cluster (Unweighted PairGroup Method using Arithmetic Average),
which separated studied ecotypes into 5 groups.

The first group is composed of three accessions: ‘Kébilli 3’, ‘Martin’ and ‘Manel’, the similarity percentage
between accessions of the first group, varies between 60 % and 65 %. Indeed, within this group, same characters of
similarity (biological and morphological) were observed such as the length of the stem, (134 cm), a very early heading
date (120 -125 days after sowing ) (Cheik-Mhamed, 2004), in the same way for the size and the shape of ears which is
short and pyramidal.

Table 3. Number of bands and fragments generated by the RAPD primers.

Primers Primer’'s sequence Band’'s number Number of total bands/ Number of
5—-3 /gel primer polymorphic
bands/primer

OPDO02 GGACCCAACC 60 8 6
OPD10 GGTCTACACC 32 6 5
OPD18 GAGAGCCAAC 25 4 2
OPD20 ACCCGGTCAC 47 9 7
OPG12 CAGCTCACGA 45 8 6
OPG14 GGATGAGACC 30 5 2
OPG10 AGGGCCGTCT 40 8 3
OPJ10 AAGCCCGAGG 27 4 2
OPF03 CCTGATCACC 72 10 8
OPH13 GACGCCACAC 67 9 7
OPEO3 CCAGATGCAC 30 4 3
OPEOQ7 AGATGCAGCC 38 5 3
OPE12 TTATCGCCCC 45 8 5
OPBO05 TGCGCCCTTC 47 7 6
OPB18 CCACAGCAGT 42 6 4
Total 647 93 69
Average 43.13 6.2 4.6

The second is subdivided in three sub-group (‘Tozeur 2’ and ‘Kébilli 1'); (‘Kébilli 2') and (‘Rihane’).
Their similarities vary from 68 % to 78 %. From morphological point of view, the accessions of the second group
present features of similarity at the levels of the size of ears (long size) and the fitting of the grains on the rachis
(parallel) also the length of the barbs (long beards) and a late heading date (143-145 days after sowing ). Six accession
composed the third group which were subdivided on three sub-group (‘Kasserine’,’Sidi Bouzid’ and ‘Jendouba
1); (‘Kalda’ and ‘Kilibia 2") and (‘Jendouba 2’). The similarity percentage between accessions of the first sub-
group varies between 77 % and 83 %; but that of the second sub-group and the last sub-group was ranged
between 67 % and 75%.

In fact, cultivars of this group represent morpho-physiological similarities with known length of the barbs
(long), the size of ears (short) as well as the precocity of heading (130-133 days after sowing). Finally, the accessions
'Tozeur I' (62%), and 'Kélibia I'(64%) form, respectively, groups IV and V. On the morphological level the
accession Tozeur 1 (62%) is characterized by the short size of its ears and its barbs that comparable with the accession
Klibia 1 (64%) which, on the contrary, present vigorous ears with long beards. Although they present genetic
similarities, these two cultivars are morphological different and cultivated in two geographically distant areas (figure 1).
That can be due to the forms of climatic adaptation especially that these two accessions belong to two differents
bioclimatic regions (El Falah etl.,2004). It should be noticed that the best results were obtained with primers
contained 70% of bases in the form of G+C, the proportion of G was relatively equilibrated with that of C and the primer
ended in 3' by G or C, in accordance with what Monna et al,(1994) and Jenderek et al,(1997) showed in their study.
But the primers that did not generate visible polymorphic bands were those whose G and C bases were highly
imbalanced and ended in 3' by A or T, which is in accordance with the results of Monna et al,(1994).
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Figure 4. Typical examples of amplification products obtained by OPD20 RAPD primer using genomic DNA template

of Tunisian barley accessions. marker (100 bp PCR Molecular Ruler, Biorad). Numbered wells correspond to the studied accessions. 1=
Tozeurl, 2 = Tozeur2, 3 = Kebillil, 4 = Kebilli2, 5 = Kebilli3, 6 = Sidi Bouzid, 7 = Kasserine, 8 = Jendoubal, 9 = Jendouba2, 10 = Martin, 11 =
Kalaa, 12 = Klibial, 13 = Klibia2, 14 = Rihane, 15 = Manel.

Dendrogram corresponding to morpho-physiological parameters showed no correlation between accessions
originating front the same geographic area, which is in contradict with what Julier 38 have shown. In fact, they
found that the geographic origin of the collected material was sufficient to obtain a reasonable structuration in groups.

Tozeur 1

Tozeur 2
Kébilli 1

Kébilli 2

Rihan

Kasserin

— Sidi Bouzid
Jendouba 1

Kallaa

Kélibia 2

Jendouba 2
Kélibia 1
Kébilli 3

Martin

Manel
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Figure 5. Dendrogram of the studied barley accessions, established by UPGMA method using the similarity matrix.
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RAPD markers seemed to be effective to discriminate local barleys defined as accessions or populations
geographically based (Yong &k, 2005). It is also a valuable tool for assessing genetic diversity levels. In our study,
dendrogram obtained by RAPD markers classified the studied barley accessions according to, climatic stage and some
morphological traits especially ear attitude, ear density and sterile spikelet attitude, which could be inherited
independently from the environmental conditions.

4. Conclusion

In this study, distance matrices derived from RAPD markers and morpho-physiological data showed a low
correlation (r = 0.14). This result is in agreement with those of Chia-Szu and Hsiao, (1999) workifgimon
longiflorum and reporting very low correlatiofr = 0.035) between RAPD markers and morphological characters.
However this result is in disagreement with those of Duarte et al,(1999) who found a correlation of 0.89 between
the genetic distances obtained with RAPD and the distances of Mahalanobis indicating that the markers provide similar
estimates of genetic divergence to those obtained using morpho-agronomical data on bean cultivars. This low
correlation shows that there is a week association between molecular and physiological traits in these accessions. In other
studies, Roldan-Ruiz el ,(2001) working on perennial ryegrass found a correlation coefficient of 0.42 between
STS markers and morphological traits methods. Marialgi{2004) studying hexaploid wheat cultivars, did not
obtained a significant correlation between RAPD markers, morphological traits and coefficients of parentage. In the
same way, Spooner et al,(Z)Mhave obtained low correlation coefficient between potato genotypes by means of AFLP
and morphological characters. On the other hand, Crochemore et al,{@%®)g on 26 alfalfa population genetic
structures found a global correlation coefficient of 0.51.

Hence, important consideration should be given to collection and conservation of local material for breeding,
in order to maintain and preserve local barley germplasm from genetic efdsienular study of the genetic fingerprints
by RAPD markers allowed us to discover differences among barley ecotypes. This molecular tool could be used to
supplement and clarify ambiguities in morpho-physiological studies. The good choice of primers to be used in this
kind of study would enhance the efficiency of RAPD method.
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The ecology and distribution of Turkish Carsakotu (Paracaryum (DC.) Boiss spp. (Boraginaceae)
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Abstract

The taxonomic revision of Turkish Paracaryum (DC.)Boiss. (Boraginaceae) has been carried out from 2005 to
2009. The distribution, phytogeographic element, habitat, altitude, flowering and fruiting time of Paracaryum species
have been given and discussed. The Turkish name of this genus, that had no name before, has been suggested as
carsakotu.

Key words: Boraginaceae, Ecology, Paracaryum, Tirkiye
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Turkiye Carsakotlarinin (Paracaryum (DC.) Boiss spp. (Boraginaceae) dagilisi ve ekolojisi
Ozet
Turkiye’de yetisen Paracaryum (DC.) Boiss. (carsakotu) cinsinin 2005-2009 yillari arasinda taksonomik
revizyonu gegeklestirilmistir. Carsakotu (Hodangiller) cinsinin tirlerinin bulundugu kareler, hangi bitki cografyasi
elementi oldugu, yetistigi ortam, yetistigi yikseklik, ¢iceklenme ve meyvelenme zamanlari, diinya yayihislari verilmis
ve ekolojik acidan tartisilmistir. Hi¢ Tirkge adi bulunmayan bu cinse carsakotu adi dnerilmistir.

Anahtar kelimeler: Boraginaceae, Ekoloji, Paracaryum, Tirkiye
1. Giris

Yerylziinde yaklasik 223300 tohumlu bitki trl vardir (Scotland and Worthley, 2003). Tirkiye’de ise 8988 tir
(Giiner et. al., 2000) ve daha sonra floraya eklenenlerle birlikte 9342 tiir bulunmaktadir (Ozhatay and Kiltir, 2006;
Ozhatay et. al., 2009). Dolayisiyla diinyadaki yaklasik her 24 tohumlu bitki tirinden 1’i tilkemizde bulunmaktadir.
Turkiye’nin en zengin ilk 10 familya arasina giren Boraginaceae’nin en blyuk cinsleri arasinda 3. sirada Paracaryum
(DC.) Boiss. yer alir. Paracaryum cinsi Turkiye’de 28 tlr, 1 alttur, 2 varyete toplam 31 taksonla yayilig gostermektedir
(Mill, 1978; Yildirimli, 2000; Aytag and Mill 2005; Koca, 2009).

Bu calismada Turkiye’nin bir ¢cok bolgesinde yetisen Paracaryum cinsinin tirleri, 6nerilen Turkge adlari ile
yetistigi cografik bolgeler, habitatlar ve yikseklikler arasindaki iliski, elde edilen lokalite bilgileri ve arazi gdzlemleri
de kullanilarak verilmektedir. Simdiye kadar Paracaryum’un hi¢ bilinmeyen Turkce adinin 6nerilmesi; turlerinin daha
genis bir bicimde yetisme ortami ve yetisme yiksekligi bilgilerinin ortaya konmasi amaclanmistir.

2. Materyal ve yontem

Paracaryum cinsinin Tirkiye revizyonu ile ilgili olarak 2005-2009 yillarinda, Nisan ve Temmuz aylari
arasinda gerceklestirilen arazi calismalari esnasinda 127 adet Paracaryum populasyonuna ait yaklagik 800 6rnek
toplanmis, bireylerin fotograflari ile birlikte habitat fotograflari da ¢ekilmistir. Toplanan 6rnekler herbaryum materyali
haline getirilmis, ayrintili morfolojik incelemeler sonucunda tirlerin sinirlari belirlenmis ve herbaryum materyallerinin
teshisleri yapiimistir. TGm tlrlerin énerilen Tirkge adlari ile birlikte Turkiye’de yayilis gosterdigi cografik bolgeler,
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hangi bitki cografyasi elementi olduklari, habitatlari, yetistigi minimum ve maksimum ylkseklik arahg, ¢iceklenme ve
meyvelenme zamanlari ile varsa diinyadaki yayiliglarinin, gorilebilecegi bir tablo hazirlanmigtir. Tim bu bilgiler arazi
g6zlemleri ile birlikte yorumlanarak verilmistir. Turkiye’de Paracaryum cinsi altinda sinonim goriilen Mattiastrum
cinsi bazi tlkelerin floralarinda hala ayri bir cins olarak degerlendirildiginden tartismalarda Paracaryum ve Mattiastrum
birlikte ele alinmigtir.

3. Bulgular

Dort yillik bir arastirma sonunda Turkiye’deki Paracaryum cinsinin turlerine iligkin genis, kapsamli, yeni
sistematik diizenlemeler, tlr teshis anahtari, betimleri, tip 6rneklerinin bulundugu yerler, Tirkiye ve dunya yayilislari
ve yorumlari ortaya cikariimistir. Bu ¢calisma sonunda elde edilen bulgularda cinsin tirleri ve ekolojisi ile ilgili kisimlar
verilmistir (Tablo 1). Carsakotu cinsi tlkemizde 28 tir, 1 alttlr, 2 varyete ile temsil edilmektedir (Mill, 1978).

4. Sonuglar ve tartisma

Paracaryum dunyada Avrupa ve Orta Asya’da yayilisi olan bir cinstir. Avrupa’da, Yunanistan’da ve Kibris’da
1 tur (Mattiastrum lithospermifolium olarak) yetismekte olup (Ferguson, 1972) yogun olarak Turkiye (28 tur) ve iran’da
(17 Paracaryum, 25 Mattiastrum, toplam 42 tiir) bulunur. Rusya’da 9 tur (hepsi Paracaryum), Suriye ve Filistin’de 3
tir (1 Paracaryum, 2 Mattiastrum), Cin’de ise 1 tir (Mattiastrum) yayilis gostermektedir (Shiskin, 1953; Mouterde,
1966; Rechinger, 1967; Shu, 1995).

Turkiye Florasinda 23 taksonu iran-Turan bitki cografyasi bélgesi elementi olarak gdsterilmekte olan
Paracaryum cinsinin (Mill, 1978) Tirkiye’de Dogu, Giineydogu, ig, Akdeniz, Karadeniz ve Ege bélgelerinde
yetismekte oldugu tespit edilmistir. Tablo 2’de de gorilecegi gibi Turkiye’deki ¢arsakotu tyelerinin dagilimi sdyledir:
Dogu Anadolu’da 14 tiir, ic Anadolu’da 11, Giineydogu Anadolu 8, Akdeniz’de 6, Karadeniz’de 3 ve Ege bélgesinde 2
tar.

Tablo 2. Carsakotu (Paracaryum) tyelerinin Turkiye’deki cografik bélgelere gore dagilimi.

Bolgeler Yetisen tur
saylsl

Dogu Anadolu 14

I¢c Anadolu 11
Giineydogu 8

Anadolu

Akdeniz 6
Karadeniz 3

Ege 2

Bir cok taksonunun Dogu, Giineydogu ve i¢ Anadolu’da yetismesi cinsin genel olarak Anadolu-Turan
elementi oldugunu dogrulamaktadir. Ayni zamanda bu tiirlerin 10 tanesi Turkiye disinda da yetismektedir. Bu
bolgelerde yetisen tlrlerin en cok rastlanilan habitatlari sirasiyla ¢arsak (yamagta, egimli alanlarda, hareketli taglar
arasinda yetisen bitkilerin bulundugu yerler) (Sekil 1), bozkir, serpantin, kayalik, taslik, kalkerli alanlardir. EKin, misir
tarlasi, bag, cayir kiyilari, mese, alig, cam, giirgen-ardic, kavak agikhgi, killi ve kirmizi toprakli alanlar, marn, bazalt,
volkanik metamorfik, andezit kayaliklar, tashk yamagclar, cakilli nehir kiyisi, volkanik tif, Astragalus-Artemisia birligi
olan yerlerde de goruliirler. Ozellikle Dogu Anadolu’da carsak, kayalik ve serpantin en ¢ok gortldikleri habitatlar iken
I¢c Anadolu ve Giineydogu’da en ok bozkirda bulunurlar. Ug bolgede de rastlanilabilecek yikseklikler 650-2950 m’dir.
Bu bolgelerdeki Paracaryum tlrlerinin ¢ogu ekolojik olarak cok iyi uyum saglamis olup populasyonlari yaygin ve
populasyondaki birey sayisi boldur.
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Tablo 1. Carsakotu (Paracaryum) tlrlerinin Onerilen Tirkce adi, Tirkiye’de yetistigi cografik bolgeler, bitki cografyasi elementi, yetisme yerleri, yetisme yukseklikleri,

ciceklenme ve meyvelenme zamani ile varsa diinya yayilisi.
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P. amani (Rech. fil.) R. Mill Guneydogu Akdeniz  dag | daz, taslik yamaclar 1525- 6 6 endemik
(Amanos carsakotu) Anadolu elementi 2300
P. ancyritanum Boiss. Ic, Dogu | An.-Tur bozkir, ekin tarlasi kiyisi, tuf, | 500-1650 | 5-6 6-7-8 endemik
(Ankara carsakotu) Anadolu, (Ir.-Tur.) misir tarlasi, kalkerli alanlar,
Karadeniz mese  acikhklar,  erezyonlu
yamaglar, cakilli nehir Kiyisi
P. artvinense R. Mill Dogu An.-Tur kayalik, volkanik kayalik, taghk, | 350-3000 | 5-6-7 6-7 endemik
(Artvin carsakotu) Anadolu, killi yamaglar, bozkir, garsak
Karadeniz
P. aucheri (A.DC.) Boiss. Ege Akdeniz dag | kayalik, carsak, havaciva otu- | 25-950 4 4- (5) Ege Yunan
(Ege carsakotu) elementi stlegen birligi adalari
P. calycinum Boiss. & Bal. Ic  Anadolu, | An.-Tur. bozkir, kalkerli, kumlu alanlar, | 400-1700 | 4-5-6 5-6-7 endemik
(Bozkir garsakotu) Karadeniz orman agikliklari, meselik, bag
kenari
P. cappadocicum Boiss. & | I¢ Anadolu An.-Tur. kavaklik aciklig, kayalik 1050- 6 6-7 endemik
Bal. 1700
(Kapadokya carsakotu)
P. corymbiforme (DC.) Boiss. | Dogu Anadolu | An.-Tur. bozkir, mese acikhigl, volkanik | 1290- 6-7 6-7-8 endemik
(GUmushane carsakotu) yamag 1900
(2800)
P.  cristatum  (Schreber) | Dogu, An.-Tur. bozkir, kayalik, serpantin, cayir | 1000- (5)-6-7 6-7-(8) endemik
Boiss. subsp. cristatum Guneydogu kiyilar, meselik acikhgi, tarla | 2900
(Anadolu carsakotu) Anadolu acikligl, kalkerli alanlar, taslik,
volkanik yamaclar,
P.  cristatum  (Schreber) | Dogu, An.-Tur. bozkir, kayalk, kiregli alanlar, | 1500- 5-6-7 6-7 fran, Irak
Boiss. subsp. carduchorum R. | Glineydogu volkanik kayaclar, carsak 2350
Mill Anadolu
P. erysimifolium Boiss. Dogu Anadolu | An.-Tur. bozkir, kayalik 900-1600 | (5)-6 6-7 endemik
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P. hedgei Aytac & R.R. Mill | ic  Anadolu, | An.-Tur. marn anakaya Uzeri cayirlk, | 1000- 5-6 5-6 endemik
(Toros mavisi ¢arsakotu) Akdeniz ¢am korulugu, bozkir, karacam- | 2100

mese-ardi¢ acikligl, daz (alpinik

bozkir), kalkerli yamag
P. hirsutum (DC.) Boiss. Guneydogu An.-Tur. tarla kiyilari, mese acikhgi, daz, | 1000- 5-6 6-7 Iran, Irak
(Tuylu carsakotu) Anadolu carsak, kayalik, bag kiyisi 1800
P. incanum (Ledeb.) Boiss. ¢, Dogu | An.-Tur. bozkir, andezit, tarlalar 650-1760 | 5-6-7 6-7-8 Rusya
(Ak carsakotu) Anadolu
P. kurdistanicum (Brand) R. | Glneydogu An.-Tur. bazalt taghk ve kayalik 1250- 5-6 6 endemik
Mill Anadolu 1950
(Karacadag ¢arsakotu)
P. lamprocarpum Boiss. Guneydogu An.-Tur. - - 6 6 Suriye

Anadolu
P. laxiflorum Trautv. Dogu Anadolu | An.-Tur. kayalik, carsak, taglik 1300- 6-7-8 7-8 Rusya
(Palanddken carsakotu) 2350
P. leptophyllum | Dogu Anadolu | An.-Tur. bozkir, carsak, jipsli kayalik 1300- 6-7 6-7 endemik
(A.DC.)Boiss. 1350
P. lithospermifolium (Lam.) | Ege, Akdeniz, | Akdeniz dag | metamorfik yamaglar, tashk, | 1030- 5-6-7-8 6-7-8- (9) Yunanistan,
Grande subsp. cariense | ic Anadolu elementi kayalik, serpantin, carsak, kire¢li | 3000 Kibris, Girit
(Boiss.) R. Mill var. cariense alanlar, karacam acikligi, daz
(Toros carsakotu)
P. lithospermifolium (Lam.) | Glneydogu An.-Tur. taslik, bozkir, kirecli yamaclar, | 1000- 5-6 5-6 endemik
Grande  subsp.  cariense | Anadolu mese acikhgl, tarla agiklig 1500
(Boiss.) R. Mill var. erectum
R. Mill
longipes Ic Anadolu An.-Tur. bozkir, taghk, mese-alig acikligl, | 750-2000 | 5-6 6-7 endemik
(Kayseri garsakotu) kayalik, karacam acikligi
P. montbretii (Riedl) R. Mill | Dogu Anadolu | An.-Tur. tashk 2245- 6-7 6-7 endemik
2350

P. paphlagonicum (Bornm.) | ic  Anadolu, | An.-Tur. tarlalar ve kiyilari, bozkir, jipsli, | 700-1300 | 5-6 6-7 endemik
R. Mill Karadeniz kalkerli yamag, orman alti,
(Cankiri garsakotu) glrgen ve ardi¢ agikhgi, kirmiz

toprak, serpantin
P. polycarpum (Rech. fil.) R. | Glineydogu Akdeniz  dag | bozkir, kalker, ¢arsak, daz 1830- 6-7 6-7 endemik
Mill Anadolu elementi 2000
P.  racemosum  Schreber | Ic, Dogu | An.-Tur. kalkerli alan, kayalik, bozkir, | 900-2000 | 5-6-7 5-6-7 endemik
(Britten) var. racemosum Anadolu, erozyonlu  yamaclar,  jipsli
(Mavi carsakotu) Akdeniz alanlar,  Astragalus-Artemisia

birligi, volkanik tepeler, ekin
acikligl, saricam acikhgi, carsak
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P.  racemosum  Schreber | Akdeniz An.-Tur. daz 1500- 6-7 6-7 endemik
(Britten)  var.  scabridum 2100
(Rech. fil.) R. Mill
(Kdse carsakotu)
P. reuteri Boiss. & Hausskn. | Dogu, Akdeniz  dag | kalkerli alanlar, daz, ardig-mese | 1500- 6-7 6-7-8 endemik
(Daz carsakotu) Guneydogu, elementi ormani kalintisi, kayalik, carsak | 2800
I¢, Akdeniz
P. rugulosum (DC.) Boiss. ¢, Dogu | An.-Tur. tashk, kalkerli alanlar 1550- 3-5 3-5 fran,
Anadolu 2200 Arabistan,
Pakistan
P. shepardii Post & Beauv. Akdeniz Akdeniz  dag | kayalik, daz 1280- 6 6- (7) endemik
(Narin garsakotu) elementi 2030
P. sintenisii Hausskn. ex | Dogu Anadolu | An.-Tur. killi toprak, volkanik kayalik, | 1000- 6-7 6-7 fran, Irak
Bornm. carsak, bozkir, tashk 1690
(Kugyuvali carsakotu)
P. stenolophum Boiss. I¢ Anadolu An.-Tur. - 1250 6-7 6-7 endemik
(Boylu carsakotu)
P. strictum (C. Koch) Boiss. | Dogu, An.-Tur. bozkir, kumlu bozkir, serpantin, | 950-2070 | 5-6-7 6-7 Rusya, Iran,
(Serpantin carsakotu) Gineydogu kalkerli alanlar, taslik, kayalik Irak
Anadolu
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Sekil 1. Carsakotunun (Paracaryum) en ¢ok yayilis gosterdigi habitat olan carsak (Kemaliye, Erzincan).

Akdeniz bolgesinde 6 tir yayilis gostermektedir. Bunlar, P. aucheri harig, glineyde Toros daglarinin, Amanos
daglarinin ve Ege bolgesinin genelde dazlarinda (agagsiz alpinik bolgelerinde) bulunmakta olup 1000-2800 m arasinda
yetismektedir. Bu tirler P. racemosum var. scabridum, P. reuteri, P. polycarpum, P. amani, P. shepardii ve P.
lithospermifolium subsp. cariense var. cariense’dir. Bu tirler alpinik bélgede yayilis gostermelerine bagl olarak yatik-
yukselici bir hal almis olup bitki boylari genelde 15-30 cm arasindadir. P. lithospermifolium subsp. cariense var.
cariense ayni zamanda Avrupa’da da yetismekte olan tek Paracaryum tlrudir (Ferguson, 1972). Bu boélgedeki tirlerin
agirlikli olarak bulunduklari habitatlar carsak, daz, kayalik, tashk, kalkerli alanlar, havaciva otu- siitlegen birligi, ardic-
mese ormani kalintisi, karagam agikligi, metamorfik yamaclardir. Tim Paracaryum tirleri arasinda bir tek P. aucheri
Ege bolgesinde, deniz kenarina kadar inmekte olup genel yikseklik dagilisi 25-950 m arasindadir. Bu tir, sectigi
habitati bdlgede seyrek oldugundan dolayi seyrek yayiligli olmakla birlikte populasyonlarindaki birey sayilari boldur.
Bir tek tipten bilinen ve tipi Amanoslarin dazinda bulunan P. racemosum var. scabridum igin Tirkiye florasinda
Anadolu-Turan elementi denmesine ragmen bitkinin bulundugu ortam Akdeniz bdlgesine girmektedir. Buralarda
bulunan relik Karadeniz elementlerinden dolay1 Avrupa-Sibirya elementi olmasi da distnulebilir. Bu ikilem igerisinde
iken C4 icel: Aslankdy, Cocakdere, Kiltir tepe, Katiyayla, daz, 2000-2100 m, 07.06.2003 lokalitesinden Muhittin Ding
(MD. 1663) tarafindan toplanan bir 6rnek elimize ulagmistir. Bu 6rnegin P. racemosum var. scabridum oldugu
anlagtimistir. ikinci olarak toplandigi yer Akdeniz bolgesine girmekle birlikte Toroslarin tepe noktalari Anadolu-Turan
bitki cografyasi bolgesi etkisi almaktadir. Dolayisiyla bu taksonun bitki cografyasi bélgesinin An.-Tur. olarak kalmasi
Onerilir. Bu tartismali taksonlarin diginda kalan P. shepardii, P. amani, P. reuteri, P. polycarpum turleri yine Akdeniz
dag elementidir.

Karadeniz’de olup da i¢ Anadolu, Dogu Anadolu ile Karadeniz arasinda gegis bolgesinde yeralan turler P.
calycinum, P. ancyritanum, P. paphlagonicum ve P. artvinense’dir. Bu tiirlerden P. artvinense disindakiler Orta
Karadeniz’in i¢ kisimlarinda gortlmektedir. En fazla 400 m’ye kadar inerler. Yaklasik olarak 1000-1650 m arasinda
yayilirlar. P. artvinense ise Dogu Karadeniz’de 350 m’den 3000 m’ye kadar uzanan genis bir yelpazede gorilir. Bu
bolgede yetisen tlrlerin en ¢ok rastlanabilecegi habitatlar kayalik, taslik, killi, erezyonlu yamaclar, misir tarlasi kiyisi,
cakill nehir kenari, carsak, bozkir, kalkerli, volkanik kayaliklar, saricam acikliklaridir. Bu bdlgede 6zelikle ylksek
kesimlerdeki taksonlar ekolojik sartlara uyum saglamis olup populasyonlari boldur. Bu turlere Anadolu-Turan elementi
demek uygundur.

Paracaryum cinsinin cigeklenme ve meyvalanma donemi her ne kadar lokalitelere ve kaynakcaya gore
Nisan’dan Eylil’e kadar genis bir zamani kapsiyormus gibi anlasilsa da cicekli ve meyveli olarak en cok
rastlanilabilecek aylar Mayis ve Haziran olarak tespit edilmistir. Bu tespitler genel olarak yilin sicak ya da soguk
gecmesi ile bir miktar sapma gdsterebilir. Bir tek Ege bolgesinde yayilan ve Akdeniz elementi olan P. aucheri Nisan
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ayinda ¢iceklenip meyvaya gecer. Diger tirlerin hepsi Mayis hatta Mayis ayinin ikinci yarisinda gi¢eklenmektedir.
Ancak yiksek kesimlerde yetisenler Haziran’da da ¢iceklenebilir.

Arastirmanin basindan beri de vurgulandigl Uzere en cok yayilis gosterdigi yerlerden olan carsak ve yamagta
yetisen populasyonlarda bu duruma uyum saglamak amaciyla gévde yapisinda bir farklilasma s6z konusu olmustur
(Sekil 2). Boyle bitkilerin govdeleri ortamda tutunabilmek amaciyla yaridikten yatik yikseliciye dogru bir degisiklik
gostermektedir. Diger habitatlardakilerin dis gériinusleri ise genelde diktir.

Diske dogru gliglice kivrik olan kusyuvamsi meyveleri ile Paracaryum ve duz findik¢ik kanatlarina sahip
meyveleri ile Mattiastrum, Boissier’den beri (1849) ayrihp birlestirilmig iki cinstir. Kusyuvamsi findikgiga sahip
tdrlerin hepsi (P. strictum, P. sintenisii, P. hirsutum ve P. rugulosum) Dogu ve Gilneydogu Anadolu’da yayilis
gostermekte olup ayni zamanda tlkemizin disinda da yetismektedir. Bu tlrlerin sectigi habitatlar ayni bolgelerde
bulunan diger kusyuvamsi olmayan Paracaryum tirleri ile habitat, yikseklik, ciceklenme ve meyvalanma zamani
bakimindan bir fark gostermemektedir. Kusyuvamsi findikgikh tirlerin en batida toplandiklari nokta Pinarbasi
(Kayseri)’dir. Bunlar kuzeyde yiikseklikle sinirlanmakla birlikte Rusya’ya kadar yayilmaktadir. Guney ve doguda ise
Suriye, Iran, Afganistan’da da goralir. Ayrica bu lkelerde kusyuvamsi findikgikh olanlarin tiir cesitliligi de cok
fazladir.

Paracaryum adi Yunanca’dan gelip para: yaninda, nezdinde; karyon: ceviz anlamina gelmektedir (Akalin
1952). Kaynakca taramalarinda Paracaryum cinsine verilen herhangi bir Turkce isim tespit edilememistir. Arazi
calismalar esnasinda Ozellikle ¢obanlar olmak (izere halka kullanimi, Turkge adi, zehirli olup olmadigl, hayvan
tarafindan yenilip yenilmedigi sorulmus ve herhangi bir Tirkce adinin ve kullaniminin olmadigi saptanmistir. Ayrica
cok fazla otlatmanin oldugu yerlerde bile bitki Gzerinde yenik izine rastlanmamigtir. Paracaryum cinsine en ¢ok yayilis
gosterdigi habitattan esinlenilerek Tirkce adi olarak “carsakotu” denmesi énerilmektedir.

Sekil 2. Yamacta yetisen bir ¢arsakotu tlrinin genel goriinust (Paracaryum paphlagonicum, ADK 2891,
Atkaracalar- Cankirr).
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Bu arastirma makalesi ile ¢arsakotunun Tirkiye’de yayilis gosterdigi cografik bolgeler, hangi bitki cografyasi
elementi olduklari, habitatlar, yetistigi yikseklik araligi, ciceklenme ve meyvelenme zamanlari belirtilmis ve
tartisilmistir. Ayrica bu cinsin Tlrkge adinin ¢arsakotu olmasi benimsenmistir.
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“Turkiye’deki Paracaryum (Boraginaceae) Cinsinin Revizyonu” isimli 05 01 601 006 no’lu projeye verdigi
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A karyological investigation on the two varieties ofsalanthus fosteri Baker (Amaryllidaceae)
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Abstract

In this study, the chromosome numbers and morphology of the populati@@alafthus fosterBaker var.
fosteri and Galanthus fosterivar. antepensiZeybek and Sauer distrubuting in various geographic regions of Turkey
have been investigated. In the karyological investigations, the structural polymorphizm (SAT-chromosome) have been
established in the chromosomes @f fosteri var. fosteri and G. fosteri var. antepensis.Although the diploid
chromosome numbers (2n=24) of these varieties are similar, the chromosome morphology of their are significantly
different.

Key words: Galanthus fosteriKaryotype analysishmaryllidaceae

O

Galanthus fosteri Baker (Amaryllidaceae)’nin iki varyetesi tizerinde karyolojik bir ara stirma

Ozet

Bu calsmada, Turkiy&in farkl casrafik bolgelerinde yayiy gostererGalanthus fosterBaker var fosteriand

Galanthus fostervar. antepensiZeybek and Sauer populasyonlarinin kromozom sayilari ve morfolojisi incgtenmi
Karyolojik incelemelerde(. fosterivar. fosteriand G. fosterivar. antepensikromozomlarinda yapisal polimorfizm
(SAT-kromozom) tespit edilngiir. Bu varyetelerin diploid kromozom sayisi (2n=24) ayni olmasigenea, onlarin
kromozom morfolojileri 6nemli derecede farklidir.

Anahtar Kelimeler: Galanthus fosteriKaryotip analizi Amaryllidaceae
1. Introduction

GalanthusL. (Snowdrops) is represented by many species in Anatolia, Caucasus, Thrace, East Mediterranean
countries and in the vicinity of the Black Sea (Kamari, 1982; Zeybek, 1988). The speGiakmuathusL. genus have
important features because of their use as ornamental plant and including various alkoloid (galanthamin) in their bulbs.
The galanthamin alkoloid was the first time isolated from the bull§3. @foronowiiLos. Today, galanthamin is used
for treatment of some vessel diseases, poliomyelitis and skeleton muscles. The bulbs of some of the wide spread
TurkishGalanthusspecies have been investigated pharmaceutically for their alkoloid content (Zeybek, 1983; 1988).

Galanthus fostervar. fosteri and Galanthus fostervar. antepensisare bulbous ephemeroid geophytes of this
family (Figures 1 and 2). They are highly decorative in early spring species.

The karyological studies have revealed a polymorphizm among different karyotypes and SAT-chromosomes
have been reported to be important in the variation (Zeybek, 1988; Zeybek and Sauefeh@94t al., 2002). A
valuable information has been put forward on the structure of chromosomes, importance of B-chromosomes and the
origin of the species through the karyological studies carried out on the t@aastthus,distributed around Russia,
Caucasus and Black Sea (Sveshnikova, 1975; Sveshnikova and Grif, 1981; Zeybek and Sauer, 1994). In Bulgaria

* Corresponding authof Haberlgmeden sorumlu yazar: nezahat.kandemir@amasya edu.tr

© 2008All rights reserved Tum haklari saklidir BioDiCon. 74-0509



Biological Diversity and Conservation —3/2 (2010) 21

(Popova, 1972) and Greece (Kamari, 1982; Papanicolaou and Zacharof, 1983) karyological investigations on this genus
have been made and descriptions of the new taxa have been given by evaluating the karyotypes cytotaxonomically
(Kamari, 1982). Karyological investigations @alanthusin Turkey populations have been made by Zeybek (1983),
Zeybek and Sauer (1994) afidnel et al. (2002). The karyological studies on plants which are valuable as economic
and ornamental plants are very important. Also, these studies can be used in taxonomical studies on these species.

The aim of the present study is to determine the number and morphological properties of chromosomes in
Turkey populations of the two varieties.

2. Materials and methods

The samples db. fosterivar. fosterihave been collected from the localities listed below:

A5 Amasya: Akdg, Dogantepe, Kayacik Village scrubs areas, 950 m, March 20, 2004, Kandemir, with the
collection number 178 (Figure 3). (Karyotype analysis has been done the population in this localities)

A5 Amasya: Akdg, Ziyaret Village, Alanglu site-Adatepe scrubs areas, 1450 m, March 23, 2004, Kandemir,
with the collection number 179 (Figure 3).

A5 Amasya: Akdg, Vermis-Lokman Hekim Mausoleum, scrubs areas, 1000 m, March 23, 2004, Kandemir,
with the collection number 180 (Figure 3).

Figures 1, 2. General appearence§&ofosterivar. fosteriandG.fosterivar. antepensigr: root, b: bulb, n: neck, I: leaf,
SC: scape, s: spatha, p: pedicel, ot: outher tepal, it: inner tepal)

The samples db. fosterivar. antepensisiave been collected from the localities listed below:

C6 Gaziantep: Bahce, Acarobasi Village scrubs areas, 1250 m, February 20, 2004, Kandemir, with the
collection number 181 (Figure 3).

Somatic chromosomes have been studied from actively dividing root-tip cells obtained from natural
populations. The chromosome counts and morphology have been carried out during the mitotic phase and processed
according to the following squash technique (Ozkan et al., Z¥fel et al., 2002). The root-tips have been pretreated
in a-monobromonapthalene solution for 14 h at 4°C and then fixed in acetic acid-alcohol (1:3). After washing in alcohol
they have been hydrolyzed in 1N HCI for 10-12 minutes at 60°C in an oven. The root-tips have been stained with the
leuco-basic fuchsin for 1 hour and squashed in 45 % acetic acid. Karyotype analysis has been performed according to
the method described by Naranjo et al. (1986). Permanent slides for karyotype analysis for each variety have been
prepared from at least ten well-spreaded metaphase cells. The photographs of the preparations have been taken with a
Nicon microscope. The karyograms have been drawn from the metaphase. Measurements have been made on each pail
of mitotic chromosomes.

3. Results
3.1. Galanthus fostenar. fosteri The chromosome number of this variety is 2n=24 (10M+8ST+6SM) (Figures 4 and
5). The karyotype of this variety consists of 5 pairs of median (M), 4 pairs of subterminal (ST) and 3 pairs of submedian

(SM) chromosomes. The'12", d" 11" and 12' chromosomes are median, tH& 8", 6" and 7" chromosomes are
subterminal and the"48" and 18 chromosomes are submedian centromers (Figure 4 and Table 1). Satellite is present
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Figure 3.The distribution in Turkey.  G. famterivar. fosteri, : G f@tervar. antepensis

on the short arm of thé"schromosome of this variety. Chromosome lengths range from 5.5 to 22 um. Longest arm is
12.5 um and shortest arm is 2 um. The lenght and arm ratio of each chromosome are presented in Table 1.

3.2.Galanthus fostervar. antepensis The chromosome number of this variety is 2n=24 (10M+10ST+4SM) (Figures 6

and 7). The karyotype of this variety consists of 5 pairs of median (M), 5 pairs of subterminal (ST) and 2 pairs of
submedian (SM) chromosomes. THé &", 10" 11" and 12" chromosomes are median, tHg, ", 4", 5" and &’
chromosomes are subterminal and tfeand §' chromosomes are submedian centromers (Figure 6 and Table 2).
Satellite is present on the short arm of tflecBromosome. Total chromosome lengths are about 5.5 to 20um. Longest
arm is 11.5 um and shortest arm is 2 pm. The karyotype details, including chromosomes lenght and arm ratio, are
shown Table 2.

Figure 4. Microphotrph of somatic _rﬁe_tabhése chromoson@sfosterivar. fosteri

Table 1 The chromosome types, chromosome length and arm raBofobterivar. fosteri

Chromos Total Lon Sho A Centromerig Centr
ome pairs Length g arm lengthrt arm lenghirm  ratiog AT |index [|=(S/C) 10{omere position
1 22 11 11 1. 50 Medi
2 21 105 10.5 1. 50 Medi
3 15 125 25 1. 16 Subte
4 125 9 3.5 5. 28 Subm
5 11 8.5 25 2. 22 ~ Subte
6 10 8 2 3. 20 Subte
7 9 7 2 4, 22 Subte
8 8.5 6 25 3. 29 Subm
9 7 3.5 3.5 3. 50 Medi
10 6.5 4 25 1. 38 Subm
11 6 3 3 1 50 Medi
12 5.5 3 25 1. 45 Medi
*: Satellite
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Figure 6.Microphotograph of somatic metaphase chromosome&s tidsterivar. antepensis

Table 2.The chromosome types, chromosome length and arm raBofobkterivar. antepensis

Chromosom Total Long Short A Centro Centro
pairs Length (C) um |arm length (LjJarm lenght (Srm  ratio AT |meric inde)mere position
pm pum R=L/S I=(S/C) 100 pm

1 20 10 10 1. 50 Median
2 14.5 11.5 3 3. 20 Subter
3 125 9.5 3 3. 24 Subter
4 115 9.0 25 3. 21 Subter
5 10.5 8 25 3. 23 Subter
6 10 8 2 4, 20 Subter
7 9.5 7 25 2. 26 Subme
8 8 4 4 1. 50 Median
9 6.5 4 25 1. 38 Subme
10 6 3 3 1. 50 Median
11 6 3 3 1. 50 Median
12 5.5 3 25 1. 45 Median

4. Conclusions
Galanthusis a very ornamental genus and of potential medicinal value for its alkoloid content. They are

formely widely distrubuted in Turkey but its area has been considerably reduced as a result of destruction of its primary
habitats and through gathering of the flowers and bulbs (Zeybek, 1988; Ekim et al., 1991).
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Figure 7. Idiogram of chromosome complemenBofosterivar. antepensisit mitotic metaphase.

The essentiaGalanthusspecies growing in Turkey, i.&. elwessHooker fil., G. ikariae Baker,G. nivalisL. subsp.
cilicicus (Baker) Gottlieb-Tannenhaig. fosteriBaker andG. gracilisCelak are exported (Ekim et g1991; Budnikov
and Kricsfalusy, 1994; Kandemir et al., 1997).

The karyological study in this family has been attempted by a number of workers (Zeybek and Sauer, 1994;
D'amato and Bianchi, 1999; Ito et al., 199@nel et al.,2002). Although chromosome numbeG ofosteriis given as
2n=24 in Flora of Turkey (Davis, 1984), chromosome numbers of these two varieties are not given. Also, the
karyotypes of these varieties mentioned above have not been studied before in Turkey. In this paper, we have
determined the chromosome number of these varieties as 2n= 24. The basic chromosome number of two varieties are
x=12. Ito et al. (1999) divideAmaryllidaceadnto geographical clades according to their center of origin (hnamely The
African Clade |, The African Clade II, The Cyrtanthus Clade, The American Clade, The Malaysia-Australian Clade,
The Asian Clade and The Mediterranean Clade). In the Mediterrenean Clade comprises of three different tribes:
Pancratieae(x=11), Galantheagx= 7, 8,9, 11and 12) andarcisseagx= 7, 10 and 11) that includes a wide range of
different basicchromosome numbers (Meerow, 1995). The genuGaténthusL. distributed in Turkey and Caucasia
are reported to have diploid with 2n=24 chromosomes number. Budbikov and Kricsfalusy (1994) and D'amato and
Bianchi (1999) reported thab. nivalis showed 2n=24 chromosome number. Also, some species in Turkey and
Caucasia are established to have different chromosome numbers (2n=24, 26, 48 ve 72)(Zeybek, 1983; Sveshnikova,
1975;Senel et al., 2002). Although most of talanthusL. species in Caucasia is of the diploid form with 2n=24
chromosome@G. lagodechianuem-Nat. species is of the hexaploid form with 2n=72 chromosomes (Sveshnikova,
1975). Furthermore, diploid and tetraploid formsGaf elwesiisubsp.elwesiihave been observed lmmir Yamanlar
mountain, with 2n=24 chromosomes and Greece with 2n=48, respectively (Zeybek and Sauer, 1994). On the other
hand, the diploid (2n=24) and triploid (2n=36) formdfrizehensiStern (1956) have been obtained. In addition, it is
reported bySenel et al. (2002) that the chromosome numb&.afzehensiss as 2n= 26 in Turkey populations.

The karyological studies ialanthushave revealed a polimorphism among different karyotypes SAT and
accesory chromosomes (B- chromosomes) have been reported to be important in the variation (Zeybek, 1983; 1988;
Zeybek and Sauer, 1994; Kamari, 1982nel et al.2002). In addition, D'amato and Bianchi (1999) reported that the
occurence of accessory chromosomes is very commdsalanthus.In populations ofG. elwesiiin Rumania and
Bulgaria, 0-3 B-chromosomes are obtained. In populatioB.ofracilis, G. nivalissubsp.reginae-olgae, G. elwesii
subspakmaniin Turkey 0-1B chromosomes are determined (Zeybek and Sauer, 1994). Also, in popul@tianvafis
in the East Carpathians 0-1B are obtained (Budnikov and Kricsfalusy, 1994). In this study, the SAT chromosomes have
been found whereas the accesory chromosomes have not been found in two varities.

Phylogenetic analyses of the genkeeaicojumandGalanthusbased on plastid (trnL-F and mat K) and
nuclear (ITS) DNA sequences were done by Lledo' et al. (2004). The data was analysed separately and in combination,
showing that the boundaries between the two genera are not apprdpaiaiethusis monophyletic but embedded in
Leucojum Also, DNA sequences are useful for comparing species and closely related genera. Similar chromosome
morphology among the species of these genera is characteristic. Previous studies indicated that noncoding chloroplast
DNA region, such as trnL-F, consistently yield low levels of variation. Briefly, it is necessary to analyse the plastid
(trnL-F and matK) and nuclear (ITS) DNA sequences of Gladanthusspecies Mediterranean Clade to clarify the
taxonomic states of two varieties.

The somatic chromosomes of two varietiesGf fosteri have been examined. There are some differences
between the karyotypes of two varieties. These differences are total chromosome lengths, centromeric positions, arm
ratio and centromeric index. number of these varieties as 2n&.Xdsterivar. fosteriand G. fosterivar. antepensis
have 3 chromosome types. These types are classified as median centromeric, submedian centromeric and subterminal
centromeric. The karyotype db. fosterivar. fosteri consists of 5 pairs median, 4 pairs subterminal and 3 pairs
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submedian centromeric chromosomes (Table 1). The karyoty@efosterivar. antepensigonsists of 5 pairs median,
5 pairs subterminal and 2 pairs submedian centromeric chromosomes (Table 2). Also, some differences have been
obtained in morphologic and anatomic properties of two varieties (Kandemir and Akgin, 2006). The morphological and
anatomical differences between these two varieties are thought to be originated from the morphological structures of the
chromosomes; for instance the differences of leaf apieces, spatha and pedicel length, the shapes of green spots in inner
and outher surfaces of iner tepals, anther apieces, stigma and style properties, number of xylem arm in root anatomy, the
thickness structure of cuticular layer in leaf anatomy, the number of cell layers in palizad and spongy parenchyma
layers and stomatal index. The morphologic, anatomic and karyologic properties mentioned above are import in
taxonomy of two varieties. Also, between these two varieties there are both geographical and reproduction isolation.
Thus, their have been thought to be allopatric.

In sum, taking into account these differences, we are of the opinion that by changing the taxonomic status,
these two varieties should be enhanced to subspeciescategory.
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Abstract

In this study, historical development of Turkish biospeleology is summarized with a checklist of cave dwelling
Invertebrates of Turkey. After a review of the all available literature on the cave dwelling invertebrates fauna of Turkey,
it was determined that 203 species have been reported. 29 of the species are from the phylum Mollusca, 5 species are
from the subclassis Oligochaeta, 1 species is from the subclassis Hirudinea, 82 species are from the classis Arachnida, 1
genus and 19 species are from the classis Diplopoda, 1 genus and 4 species are from the classis Chilopoda, 42 specie:
are from the classis Insecta and 21 species are from the subphylum Crustaceae. In these, 104 species are Anatolian
endemics. In this checklist, published locality records are given in detail for all species.

Key Words: Biospeleology, Turkey, cave, checklist, Invertebrata

*

Turkiye’nin ma gara omurgasizlarinin (Invertebrata: Animalia) kontrol listesi

Ozet

Bu calsmada; Tirkiye'nin mgara omurgasizlarinin kontrol listesi ile birlikte, Tiurk Biyospeleolojisinin tarihi
gelisimi 6zetlenmgtir. Turkiye’nin mgzara omurgasizlari Gzerine, kullanilabilir tim literatiriin gézden gecirilmesinden
sonra, 203 turlin rapor edifditespit edilmgtir. 29 tir Molluscasubesinden, 5 tir Oligochaeta altsinifindan, 1 tir
Hirudinea altsinifindan, 82 tir Arachnida, 19 tir Diplopoda, 1 cins ve 4 tir Chilopoda, 42 tur Insecta sinifindan ve 21
tirde Crustaceae altbesinden olup, bunlardan 104’G Anadolu’ya endemik tirlerdir. Kontrol listesi icerisinde, tim
turler icin basili mevki kayitlari detayl olarak veriktit.

Anahtar kelimeler: Biyospeleoloji, Turkiye, mgara, Omurgasizlar
1. Giris

Gecirmi oldugu jeomorfolojik evrimin, karstigmaya olan etkilerinden dolayi sinirlari icerisinde bir ¢ok
magara ve yeralti olgumlarina ev sahigli yapan Turkiye'nin speleolojik derleri Nazik (1985) ve Buldur (1991) gibi
¢esitli jeomorfologlar tarafindan sistematik bjekilde calgilmistir. Ne var ki bu dgerlerin, biyospeleolojik yonden
incelenmeleri neredeyse tamamen tesadifi 6rneklemelere dayanmaktadir. Oysa ygmaitnayauyum gdamig
canlilarin 6rneklenmesi, kendilerinin (gehis duyu organlari, depigmentasyon sebebiyle ortama uyumgiikdi
populasyon ygunlugu v.s.) ve ygam ortamlarinin sahip olgu 6zel kgullardan dolay! (mutlak karanhk, ortamda
siklikla bulunan yarik ve catlaklar v.s.) ¢ok fazla 6zen gerektirmektedir.

* Corresponding authot Haberlgmeden sorumlu yazar: chaetopelma@gmail.com
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Dunya’nin cagitli Ulkelerinde yeraltt ygamina uyum g#amis canli faunasinin belirlenmesine ydnelik
biyospeleolojik argtirmalara dair 20. yuzyilin Brindan literatir kayitlar bulunmaktadir (Packard, 1888). Turkiye
magaralarinin faunistik acidan incelenmesine yonelik illstamaa ise, 1865 yilinda, Macarl Miralay Dr. Abdullah Bey
tarafindan, Yarimburgaz Marasi'ndaistanbul) gercekigirilmis ve bu bulgular 1867 yilinda Fransa'da yayinlagmi
(Erguvanh, 1975).

20. yuzyila gelindiinde 6zellikle yabanci agarmacilarin ¢cakmalari hiz kazanmiolsa da, bunlar ngara ve
yeralti sularinin sistematik bgekilde, amaca yénelik drneklenmesinden ziyade, Tirkiye'den toplanan biyospeleolojik
orneklerin yurtdgina goéturilip, orada uzmanlaringhis ettiriimesiyle gercekken calsmalardir. Bu hususta en blyuk
emek; Turkiye'ye gelmeden 6nce de, temelsgad alanlarindan bir tanesi, “Ndara canhlarinin evrimsel biyolojisi”
olan ve ayni konuda bircok makale sahibi Ord. Prof. Dr. Curt Kosswig'e aittir (Parzefal, 1983).

Kosswig'in bu ¢abalari sonucunda yayinlanan bir cok makale arasinda; Verhoeff (1940, 1941 ve 1943), Jeannel (1947a,
b), Beier (1949), Strouhal (1953a, b, 1963 ve 1971) ve Vandel (1980) en dikkat cekici olanlardir. Adi gecen
yazarlardan Verhoeff, tesbih bécekleri (Isopoda; Oniscidea) ve kirkayaklari (Diplopoda); Jeannel, kinkanatlilari
(Insecta; Coleoptera); Beier, yalanci akrepleri (Arachnida; Pseudoscorpionida); Strouhal ve Vandel ise tesbih bocekleri
(Isopoda; Oniscidea)’ni ¢camislardir. Mesoiulus kosswigVerhoeff, 1936 (Diplopoda; Julidaelosswigia insularis

Jeannel, 1947 (Coleoptera; CarabidaNgobisium kosswigiBeier, 1949) (Pseudoscorpionida; Neobisiidae) ve
Trichonethes kosswigBtrouhal, 1953 (Oniscidea; Trichoniscidae); Kosswig tarafindan Anadofiaratarindan
toplanip, adina ithaf edilen tirlerden sadece birka¢ tanesidir.

Kosswig'den sonra, bu kez sahndgeec’li karsinolog Knut Lindberg'in ¢cikiini goririiz. Lindberg; ilk kez,
Istanbul Universitesinden bir zo@an eliginde 10 Temmuz 1952’de lliksu arasinda (Zonguldak) csinis, adi
gecen maarada, yatay bir nehrin ilk 150 metrelik kismingfieemis ve biyospeleolojik érneklemelerde bulungtur.

Bu calsmasinin ardindan, @ Zonguldak olmak Uzere, Anadolu’'daki bir cokgae, yeralti nehri, artezyen kuyulari
gibi speleolojik alanlardan érneklemeler yaptmi

Turkiye seyahati sonrasini takip eden 10 yillik sireg icerisinde Lindberg, t@ptadeklerden 6zellikle
Copepoda (Crustacea) turlerini kendisi grals (Lindberg, 1952a, b, ¢, 1953, 1954, 1955, 1957, 1958 ve 1960), farkli
gruplardaki ornekleri ise uzmanlarina yollayarakgetéendirilmelerini sglamistir (Omodeo, 1955; Verrier, 1955;
Vandel, 1957; Beauchamp, 1958; Roewer, 1959). Byngalar icerisinde, ¢zellikle Alman araknolog Carl Friedrich
Roewer’in, 1959 yilinda yayinlagl “Die Araneae, Solifuga und Opiliones der Sammlungen des Herrn Dr. K. Lindberg
aus Griecheland, Creta, Anatolien, Iran und Indien” adli makalesi, Anadogarat@inin O6rimcek faunasinin
belirlenmesi konusunda ¢ok dnemli role sahiptir. Roewer; ayni adli makalesinde, Tlrkgelaandan 17 familyaya
ait 37 tir kaydetnstir (Sekil 4).

Lindberg'i takiben, 1960'll yillarin sonuna kadar, gasa ve yeralti sulari faunamizinskeyoninde bir
durgsanlik yaanms olsa da, bu surecte glar (1965), Strinati (1959) ve Osborn (1963) gibisarenacilarin, her ne
kadar mgara ekosistemlerinin daimi sakinlerinden olmasalar da, yarasalar (Chiroptera) Gizerine yaptikiaalayali
dikkate dgerdir. Yine Alman araknolog Wiehle (1963)'nin, Zonguldak @#ig yakinlarindaki bir mgaradan
CarpathonesticuborutzkyiReimoser, 1930 (Araneae; Nesticidae)'yi kaydetmesi dnemli bir veridir.

1960’ yillarin ikinci yarisindan, gunumize kadar gecen yakleelli yillk sidrecgte; Anadolu'nun
biyospeleolojik dgerlerine, ¢cgunlugu Roma Universitesi kokenitalyan aratirmacilarin ilgi gostergiini gérmekteyiz
(Sekil 5). Kronolojik olarak incelendinde; 1966 yilinin Austos ayinda, Roma Universitesi’nden Valerio Sbordoni’nin
Anadolu’da gercekkgirdigi biyospeleolojik arazi ¢ajmasi ilk olma 6zelfiindedir. Takip eden yillarda Anadolu ve
yakin cevresine; Augusto Vigna Taglianti, Paolo Marcello Brignoli, Achille Casale ve Marzio Zapparoli gibi, farkl
dallardan bir ¢cok Unli zoofmn da katildg toplam 109 arazi ¢ginasi gerceklgiriimis ve bu c¢akmalarin
degerlendiriimesi sonucunda 197 bilimsel makale yayinlghm{Sbordoni ve Vigna Taglianti, 1989; Vigna Taglianti
ve Zapparoli, 2000)Diplocephalus turcicusBrignoli, 1972 (Araneae; Linypiidae)Dina vignai Minelli, 1978
(Hirudinea; ErpobdellidaelProasellus lykaonicugsrgano & Pesce, 1978 (Isopoda; Asellida®arhadzia sbordonii
Vigna Taglianti, 1987 (Amphipoda; HadziidaeHarpolithobius vignatagliantii Zapparoli, 1989 (Chilopoda;
Lithobiidae) gibi farkli gruplardan hayvanlditalyan argtirmacilar tarafindan, yukarida bahsedilen siirecte, ulkemiz
magara ve yeralti sularindan drneklenip, bilim diinyasi icin yeni olarak tanimlanan onlarca tirden bazilaridir.

2000'li yillara gelindginde; tniversitelerimizin Biyoloji boélumlerinde, biyospeleoloji alaninda dolayh da olsa
cesitli yiksek lisans tez calmalar yapilmy (Selvi, 1999; Erkan, 2002; Paksuz, 2004) ve bazstiamsacilarin
biyospeleolojik ¢cakmalara yoneldikleri gozlenstir. Bunlarin igerisinde; Yamac¢ ve arkgtainin (2005), mgara
ortamindan izole edilen aktinomiset izolatlari Uzerine gaptalsmalar; Balik ve arkadéarinin (2002), Yelkopri
magarasi (Dikili; izmir) ve yakin cevresinin sucul faunasini belirlemeye yoneliktiaraalari; Topcu ve Kunt
(2005)'un, Turkiye'nin Mgara Orimceklerine dair verdikleri ilk kontrol listesi; Kunt ve arkdatanin (2008b),
turizme acilmasindan 6turd gon sekilde insan baskisinda olan Dim gaaasi (Alanya; Antalya)’nin omurgasiz hayvan
faunasini tespit ¢aimalari anilmasi gerekenler arasindafiek{l 1).
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Sekil 1. Fetrek mparasinda (Kemalga, izmir) biyospeleolojik incelemeler.

2. Materyal ve yontem

Bu calsmanin girs kismi; Kadir Bga¢ Kunt ve Figen Kunt tarafindan, 2008 senesinde Trabzon'da
diizenlenen “19. Ulusal Biyoloji Kongresi” nde “Tiirkiye’de Biyospeleoloji veghta Oriimceklerine Yeni Bir Tur
Kaydi” bahgl altinda poster olarak sunulgtur. Takip eden slregte yazarlar, tlkemizde son yillardg giBteren
biyospeleolojik cakmalara alt yapi sdamasi bakimindan, mevcut literatlrii derlemek ve biyospeleolofi&ridein
cogunlugunu olyturan ma@ara omurgasizlarina ait bir kontrol listesi glumak ihtiyaci hissetrglierdir. Bu amacla
1865 senesinden ginimuze kadar tlkemizden toplanan biyospeleolojik érnelderiertt#iriimesi neticesinde yazilan
makalelere ulglmaya calsilmis ve bu makalelerdeki mevcut tirler, gliincel sistematikleri ve kayit yerleri ile liste
halinde verilmgtir. Sinonimlerin tespiti icin bazi gruplarda yurtici ve yustdizmanlarin bilgisine aurulmustur. Tim
cabalarimiza gamen yanit alamagimiz durumlarda, ilgili tdrler orijinal metin icerisinde verilen isimleri ile
anilmsglardir. Mevki tanimlari ve nigara adlari icin de benzer durum s6z konusudur. Anlamsiz ve yetersiz olduklar ya
da hi¢ verilmediklerini belirtmek etmek ici® kullaniimstir. Dagiliglari sadece tanimlandiklari fwa ya da
Anadolunun dier maaralari ile kisith olanlar endemik olarak ggelendirilmis ve liste igerisinde[E] ile
gosterilmilerdir. Yeralti sularinda yayan ve ¢gunlugunu planktonik organizmalarin glurdusu turlere ait veriler ise
listeye dahil edilmenglerdir.

Kontrol listesi incelendiinde Anadolu mgaralarindan kaydedilen toplam 200 omurgasiz hayvan turiinden,
104 tanesinin Turkiye endepnioldugu gorilmekte olup; bu oran hemen hemen %50'ysilkargelmektedir. Bununla
birlikte, 202 tirden bir kisminin trogloksen olduklardiitlirse, mgara endemiklerinin orani ¢ok daha artmaktadir
ki; bu rakamsal deer maaralarimizin sahip olduklari biyog#ili gin zenginligi agisindan énemli bir veridirlgili
literatlr bilgisi bizlere Anadolu Mgaralarinin sistematik bigekilde aratiriimadigini; 6rneklemelerin genellikle
tesadlfi oldgunu gdstermektedir. Ayrica kaydedilen bilhassa endemik turlerin zaman icerisindeki populasyon
yogunluklarina ve hatta akibetlerine dair bilgiler son derece azdir. Kunt ve gld@adgectgimiz yillarda Damlata
magarasinda (Alanya; Antalya) yaptiklari 6rnekleme sgahlari siresince, tip yerleri adi gecgen garxa olan
Cataleptoneta aesculapiiBrignoli, 1968) (Araneae; Leptonetidae) ascoptila beroniPopov, 1974 (Orthoptera;
Gryllidae) turlerine rastlamadiklarini belirtgtg@rdir (Kunt vd., 2008b).

Magara ygamina uyum sdamis canlilar, Tersiyer bgangicinda, Kuzey Amerika ve Avrasya’'dasgenini
surddren epijen tropikal faunanin torunlandir. Ginimuzde her iki bélgede de, tropikal faunaya rastlayabilmenin imkani
yoktur. Bu fauna elemanlari ya yok olglardir ya da modern tropikal bdlgeleregdo go¢ etmjlerdir. Sadece topgan
derinliklerine ve maaralara siinan bazi tirler, ginimuize kadar gelebilmeyababilmiler; bunlar da gecen jeolojik
devirler suresince yapisal olarak bazgigiliklere ugramslardir. Bu 6zelliklerinden dolayi, tlkemizin sahip ofdu
biyospeleolojik degerler, faunistik dnemleri yaninda, biyagafik birer ajan olmalari sebebiyle de 6n plana
cikmaktadirlar. Bununla birlikte, 6zetlemeye g@agimiz biyospeleolojik ge¢rgimiz, Tlrk argtirmacilar tarafindan bu
bilim dalinin ne denli ihmal edildini gostermektedir.
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Biyospeleolojinin, tniversitelerimizin Biyoloji bolumlerinde temel ders olarak mifredata alinmasinin; yiksek
lisans ve doktora grencilerinin @retim Oyeleri tarafindan biyospeleolojik gahalara ydnlendiriimesinin, gelecek
yillarda bu bilim dalinin Glkemizde gefhesini sglayaca&ina ve dolayisiyla Anadolu'nun biyog@fik konumu ve
gecmiini daha iyi anlayabileggmize dair imidimizi muhafaza etmekteyiz.

3. Bulgular ve Tartisma

3.1. Tir Listesi

SUBE MOLLUSCA
Sinif Gastropoda
Takim Basommatophora

Familya Lymnaeidae
Galba truncatula truncatulgMduller, 1774)
Tirkiye maaralarindan kayitlar: Zongulddk, Eregli Koy, Ballikaya Maarasi (Boettger, 1957).
Familya Planorbidae
Planorbis (Planorbis) planorbigLinnaeus, 1758)
Tirkiye maaralarindan kayitlaistanbulili, Yarimburgaz Mgarasi (Boettger, 1957).

Takim Neritopsina
Familya Neritidae
Theodoxus anatolicu&Récluz, 1841)E]
Tirkiye maaralarindan kayitladstanbulili, Yarimburgaz Mgarasi (Boettger, 1957).

Takim Sorbeoconcha
Familya Hydrobiidae
Belgrandiella cavernicdoettger, 195TE]
Tirkiye maaralarindan kayitlar: Zonguldak, Eregli ficesi,insirti Mazarasi (Boettger, 1957).
Pseudamnicola lindbergsoettger, 1957E]
Tirkiye maaralarindan kayitlar: Kahramanmgih, Elbistanilcesi, Pinarba Magarasi (Boettger, 1957).
Familya Pomatiidae
Pomatias costulatugZiegler)
Tirkiye maaralarindan kayitlar: Zongulddk, Eregli ilcesi, Kestaneci KoyiR Magarasi (Strouhal, 1971).
Pomatias elegan@Miller, 1774)
Tirkiye maaralarindan kayitlar: Burdé, inkaya Kéyii, Suini Mgarasi (Boettger, 1957).

Takim Stylommatophora

Familya Agriolimacidae
Deroceras thersiteSimroth, 1886)
Tirkiye maaralarindan kayitlar: Zongulddk, Eregli ilcesi, Kestaneci KéyiR Magarasi (Strouhal, 1971).
Familya Clausiliidae
Dobatia goettingi(Brandt, 1961)
Tirkiye maaralarindan kayitlar: Zongulddk, Eregli ilcesi, Kestaneci KoyiR Magarasi (Strouhal, 1971).
Elia (Acroeuxina) huebneri huebndRfeiffer, 1848)
Tirkiye maaralarindan kayitlar: Zongulddk, Eregli ilgesi, Kestaneci Koy Magarasi (Strouhal, 1971).
Familya Enidae
Zebrina kindermanni kinderman(feiffer, 1853)
Tirkiye maaralarindan kayitlar: Zongulddk, Eregli ilcesi, Kestaneci KéyiR Magarasi (Strouhal, 1971).
Familya Ferussaciidae
Cecilioides tumulorunBourguignat, 1856)
Turkiye maaralarindan kayitlar: Hatdli, Belenilgesi, Atik Yaylasi, Kemikli Mgarasi (Boettger, 1957).
Familya Hygromiidae
Monacha (Metatheba) samsunen@éeiffer, 1868 )
Tiirkiye maaralarindan kayitlar: Kahramanmsih, Elbistanilgesi, Guivercinlik Koyii, Lor Mgarasi (Boettger, 1957).
Xeropicta derbentina(Krynicki, 1836)[E]
Turkiye maaralarindan kayitlar: Burdd, inkaya Koyii, Kgini Magarasi (Boettger, 1957).
Familya Limacidae
Limax flavusLinnaeus, 1758
Turkiye maaralarindan kayitlar: Zongulddk, Eregli ilcesi, Kestaneci KéyiR Magarasi (Strouhal, 1971).
Familya Pleurodiscidae
Pleurodiscus balmei erdelRoth)
Tirkiye magaralarindan kayitlar: Hatalji, Harbiye ilgesi, Bilyiik Mgara; Hatayili, Antakya ilgesi, Narlica Magarasi (Boettger,
1957).
Familya Trigonochlamydidae
Drilolestes retowski{Boettger, 1884)
Turkiye maaralarindan kayitlar: Zongulddk, Eregli ilcesi, Kestaneci KéyiR Magarasi (Strouhal, 1971).
Familya Zonitidae
Eopolita protensa tenerrimgHesse, 1914)
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Tirkiye maaralarindan kayitlar: Hatdyi, Antakyailcesi, Narlica Mgarasi (Riedel, 1959).

Lindbergia karainensisRéhle & Riedel, 198JE]

Tirkiye maaralarindan kayitlar: Antalyii, Désemealtiilgesi, Karain M@arasi (Réhle ve Riedel, 1987).
Oxychilus aequaturtMousson)

Tirkiye maaralarindan kayitlar: Hatdli, Antakyailcesi, Narlica Maarasi (Boettger, 1957).

Oxychilus deilus(Bourguignat, 1857)

Tirkiye maaralarindan kayitlar: Zongulddk, Eregli ilcesi, Kestaneci KoyiR Magarasi (Strouhal, 1971).
Oxychilus camelinugBourguignat, 1852)

Turkiye maaralarindan kayitlar: Hatdli, Belenilgesi, Atik Yaylasi,? Magarasi (Boettger, 1957).
Oxychilus cypriugPfeiffer, 1847)

Tirkiye maaralarindan kayitlar: Hatdli, Harbiyellgesi, Biiyiik Mgara (Boettger, 1957; Riedel, 1959).
Oxychilus frondulosurMousson)

Tirkiye maaralarindan kayitlar: Burdd, inkaya Village, Suini Mgarasi (Boettger, 1957).

Oxychilus moussorfKobelt, 1878)E]

Turkiye maaralarindan kayitlaristanbul ili, Sile ilgesi, Tchihatcheff Mgarasi (Riedel, 1959); Zonguldak, Eregli ilgesi,
Kestaneci Kdyu? Magarasi (Strouhal, 1971).

Vitrea diaphana(Studer, 1820)

Tirkiye maaralarindan kayitlar: Zongulddk, Eregli ilgesi, Kestaneci Koy Magarasi (Strouhal, 1971).
Vitrea lodosiRiedel, 1984E]

Tirkiye maaralarindan kayitlar: Burdé, inkaya Koyiiinkaya Maarasi (Riedel, 1984).

Sinif Bivalvia
Takim Veneroida
Familya Pisidiidae
Pisidium casertanur(Poli, 1791)
Tirkiye maaralarindan kayitlar: Moelli, ? Magarasi (Boettger, 1957).
Pisidium subterraneur8hadin, 1932
Tirkiye maaralarindan kayitlar: Zonguldak, Eregli ilgesi, Kocaali Mgarasi (Boettger, 1957).

SUBE ANNELIDA
Sinif Cilitellata
Altsinif Hirudinea
Familya Erpobdellidae
Dina vignaiMinelli, 1978[E]
Tirkiye maaralarindan kayitlar: Konyii, Camlik (Dalayman) Kasabasi, Cocuk Attiklari Delik (Sket, 1986).

Altsinif Oligochaeta
Familya Lumbricidae
Allolobophora handlirschi mahnergZicsi, 1973)
Tirkiye maaralarindan kayitlar: Burddi, inkaya Koyl inkaya Maarasi (Zicsi, 1973).
Aporrectodea caliginoséSavigny, 1826)
Tirkiye maaralarindan kayitlar: Hatdli, Antakyailgesi, Narlica Mgarasi (Csuzdi vd2006)
Aporrectodea roseéSavigny, 1826)
Tirkiye maaralarindan kayitlar: Konyii, Beysehir Golii, Haci Akif Adasi, Haci Akif Mgarasi (Omoedo ve Rota, 1991).
Eisenia venetgRosa, 1886)
Tirkiye maaralarindan kayitlar: Antalyii, Arif Ma garasi (Csuzdi vd., 2006).
Eiseniella tetraedrgSavigny, 1826)
Turkiye maaralarindan kayitlar: Antalyili, Dosemealtiilgesi, Kocain Mgarasi; Hatayli, Antakyailcesi, Narlica Mgarasi; Bursa
ili, Ayvaini Magarasi (Csuzdi vd., 2006).

SUBE ARTHROPODA
Sinif Arachnida
Takim Amblypygi
Familya Charinidae
Charinus ioanniticugKritscher 1959)
Tirkiye maaralarindan kayitlar: Hatdli, Samandg flgesi, Cevlik Koyii, Titus Tunel (Kovarik ve Vlasta, 1996).

Takim Araneae
Familya Agelenidae
Agelena labyrinthicdClerck, 1757)
Tirkiye maaralarindan kayitlar: Mardiii, Midyat Ilcesi, Deromer Mgarasi (Roewer, 1959).
Agelescape affiniKulczyaski, 1911)
Turkiye maaralarindan kayitlar: Hatalyi, Harbiye Iigesi, Blyiik Maara; Bitlisili, Ahlat Ilcesi, Sultan Seyit Mgarasi (Roewer,
1959).
Lipocrea epeiroide$O.P. Cambridge, 1872)
Tiirkiye maaralarindan kayitlar: Hatdli, Hassallcesi, Hassa Mgarasi (Kunt vd., 2010).
Malthonica anhelgBrignoli, 1972)[E]
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Tirkiye maaralarindan kayitlar: Antalyii, Désemealtiilgesi, Karain Mgarasi (Brignoli, 1972; Brignoli, 1978b).

Malthonica ferruginegPanzer, 1804)

Tirkiye maaralarindan kayitlar: Burdé, inkaya Koéyii, Suini Mgarasi (Roewer, 1959).

Malthonica paganaC. L. Koch, 1840

Tirkiye maaralarindan kayitlar: Hatalji, Antakyailgesi, Narlica Mgarasi; Diyarbakiili, Lice Ilgesi, Korkha Mgarasi (Roewer,
1959).

Tegenaria agnolettiBrignoli, 1978[E]

Tirkiye maaralarindan kayitlar: Antalyii, Désemealtiilgesi, Mustanini Mgarasi (Brignoli, 1978b).

Tegenaria atricaC. L. Koch, 1843

Tirkiye maaralarindan kayitlar: Kayséii, Yesilhisar lgesi, Arapli Kéyii, Harmankaya Marasi (Roewer, 1959).

Tegenaria avernBrignoli, 1978[E]

Tirkiye maaralarindan kayitlar: Mersiti, Silifke Ticesi, Cennet Mgarasi (Brignoli, 1978b).

Tegenaria domesticgClerck, 1757)

Tirkiye maaralarindan kayitlar: Hatdli, Antakyailcesi, Narlica Maarasi (Roewer, 1959).

Tegenaria elysiBrignoli, 1978[E]

Tirkiye maaralarindan kayitlar: Mersiili, Silifke ilgesi, Dilek Maarasi; Mersinili, Silifke Ilcesi, Cennet Mgarasi (Brignoli,
1978b).

Tegenaria faniapollini®Brignoli, 1978[E]

Tirkiye maaralarindan kayitlar: Hatdli, Harbiyelgesi, Harbiye Mgarasi (Brignoli, 1978b).

Tegenaria forestieroBrignoli, 1978[E]

Tirkiye maaralarindan kayitlar: Karamaiti, Taskale, Asarini Mgarasi; Ispartdli, In6nii Maarasi; Antalyalli, Akseki ilgesi,
Dikmen Masarasi; Konyaili, Seydkehir flcesi, Ferzene Mgarasi; Konyalili, Seydsehir ilcesi, Tinaztepe Mgarasi; Camlik
(Dalayman) Kasabasi, Kériikini Marasi; Konydli, Hadimilgesi, Sucikig Magarasi (Brignoli, 1978b).

Tegenaria karamaBrignoli, 1978[E]

Tiirkiye maaralarindan kayitlar: Konyii, Seydiehirilgesi, Ferzene Mgarasi (Brignoli, 1978b).

Tegenaria melba8rignoli, 1972

Tiirkiye maaralarindan kayitlar: Diyarbakili, Lice ilgesi, Korkha Mgarasi (Roewer, 1959).

Tegenaria percurios8rignoli, 1972[E]

Tirkiye maaralarindan kayitlar: Isparifi, Aksu Ilcesi, Anamas Yaylasi, Zindan Maras!; Ispartdli, Barlailgesi, Barla Mgarasi;
Konyalili, Beysehir Golii, Haci Akif Adasi, Haci Akif Mgarasi (Brignoli, 1972; Brignoli, 1978b); Ispaiila Aksu ilcesi, Anamas
Yaylasi, Zindan Mgarasi (Gasparo, 2007).

Familya Amaurobiidae

Coelotes atropo$Walckenaer, 1830)

Tirkiye maaralarindan kayitlar: Zonguldak, Eregli Ticesi, Ova koyii civarinda bir rgara (Roewer, 1959).

Coelotes terrestri¢Wider, 1834)

Tiirkiye maaralarindan kayitlar: Burdé, inkaya Koéyii, Suini Mgarasi (Roewer, 1959).

Familya Dysderidae

Dysdera crocateC.L. Koch, 1838

Turkiye maaralarindan kayitlar: Hatalli, Antakya Ilcesi, Narlica Mgarasi (Roewer, 1959; Deeleman-Reinhold ve Deeleman,
1988).

Dysdera maurusidhorell, 1873

Tirkiye magaralarindan kayitlar: Hataflcesi, Antakyalili, Narlica Masarasi; Mardinilgcesi, Mardin yakinlarinda bir rgara
(Deeleman-Reinhold ve Deeleman, 1988).

Dysderocrates regin®eeleman-Reinhold, 19§8]

Tirkiye maaralarindan kayitlar: Antalydli, Akseki Ilgesi, Altinbgik-Diidensuyu Maarasi; Konyaili, Gerikini Magarasi
(Deeleman-Reinhold ve Deeleman, 1988).

Harpactea agnolettiBrignoli, 1978[E]

Turkiye maaralarindan kayitlar: Isparil, inénii M&arasi (Brignoli, 1978b).

Harpactea galaticaBrignoli, 1978 [E]

Tiirkiye maaralarindan kayitlar: Yozgéi, Kara Magara (Brignoli, 1978a).

Harpactea isauricaBrignoli, 1978 [E]

Tirkiye maaralarindan kayitlar: Konyii, Camlik Kasabasi, Kériikini Mgarasi (Brignoli, 1978a).

Harpactea pisidicaBrignoli, 1978[E]

Tirkiye maaralarindan kayitlar: Isparil, Egirdir ilgesi, Anamas yakinlarinda bir g&ra (Brignoli, 1978b).

Harpactea sanctaeinsuldgrignoli, 1978[E]

Turkiye maaralarindan kayitlar: Konyi, Beysehir Goli, Haci Akif Adasi, Haci Akif Mgarasi (Brignoli, 1978a).

Harpactea sbordonBrignoli, 1978[E]

Tiirkiye maaralarindan kayitlar: Konyii, Seydiehirilgesi, Ferzene Mgarasi (Brignoli, 1978a).
Harpactocrates troglophiluBrignoli, 1978[E]

Tirkiye maaralarindan kayitlar: Isparii, Aksu ilgesi, Anamas Yaylasi, Zindan iarasi (Brignoli, 1978b).
Hygrocrates lycaonia€Brignoli, 1978)[E]

Turkiye maaralarindan kayitlar: Konylli, Camlik Kasabasi, Kériikini Mgarasi (Brignoli, 1978a).

Familya Filistatidae

Filistata insidiatrix (Forskal, 1775)

Tirkiye maaralarindan kayitlar: Hatdli, Antakyailgesi, Suadiye, Mgaracik (Roewer, 1959).

Familya Gnaphosidae
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Drassodes lutescer€. L. Koch, 1839)

Turkiye maaralarindan kayitlar: Kahramanmsih, Alikaya Magarasi (Roewer, 1959).

Familya Leptonetidae

Cataleptoneta aesculap(iBrignoli, 1968)[E]

Tirkiye maaralarindan kayitlar: Antalyii, Alanya Ilcesi, Damlatg Magarasi (Brignoli, 1968; Brignoli, 1978b).

Cataleptoneta sbordon{Brignoli, 1968)[E]

Tirkiye maaralarindan kayitlar: Burduili, insuyu Maarasi (Brignoli, 1968; Brignoli, 1978b); Antalyiti, Désemealtiilgesi,
Yagca Koyu, Mustanini Mgarasi (Brignoli, 1968; Brignoli, 1978b).

Familya Linyphiidae

Centromerus unicoloRoewer, 1959E]

Turkiye maaralarindan kayitlar: Hatdyi, Antakyalilcesi, Narlica Magarasi (Roewer, 1959).

Diplocephalus turcicusrignoli, 1972

Tirkiye maaralarindan kayitlar: Burdil, insuyu M&arasi; Ispartdli, Aksu ilgesi, Anamas Yaylasi, Zindan Marasi; Konyadli,
Beysehir Golu, Haci Akif Adasi, Haci Akif Mzarasi (Brignoli, 1972).

Gongylidium rufipegLinnaeus, 1758)

Tirkiye maaralarindan kayitlar: Hatdli, Antakyailcesi, Narlica Magarasi (Roewer, 1959).

Lepthyphantes leprosy®hlert, 1865)

Turkiye maaralarindan kayitlar: Diyarbakili, Lice figesi, Korkha M#arasi; Bitlisili, Ahlat flgesi, Sultan Seyit Mgarasi (Roewer,
1959).

Megalepthyphantes collin€. L. Koch, 1872)

Tirkiye maaralarindan kayitlar: Elazili, Harputilgesi, Buzluk Mgarasi; Bitlisili, Ahlat Ilcesi, Sultan Seyit Mgarasi; Bitlisili,
Adilcevazilgesi, Kon Maarasi (Roewer, 1959).

Palliduphantes bayranibemir, Topcu & Seyyar, 200&]

Turkiye maaralarindan kayitlar: Karamah, Ermenekilcesi, Manaspoli Mgarasi (Demir vd., 2008)

Palliduphantes byzantiny§age, 1931|[E]

Tirkiye magaralarindan kayitlaristanbul ili, Yarimburgaz Mgarasi (Fage, 1931); Bitli#li, Adilcevaz ilgesi, Kon Magarasi
(Roewer, 1959).

Troglohyphantes pisidicuBrignoli, 1971[E]

Tirkiye maaralarindan kayitlar: Konyii, Beysehir Golii, Haci Akif Adasi, Haci Akif Mgarasi (Brignoli, 1971).
Troglohyphantes karolianuBopcu, Tirke & Seyyar, 200§E]

Tirkiye maaralarindan kayitlar: Konyii, Beysehirilcesi, Kurucaova Koyiinogii Maarasi (Topgu vd., 2008).

Familya Lycosidae

Hogna radiata(Latreille, 1817)

Tiirkiye maaralarindan kayitlar: Yalovii, Sogucak Koyii, Sgucak Masarasi (Roewer, 1959).

Pardosa agricolaThorell, 1856)

Tirkiye maaralarindan kayitlar: Gaziantélp Arapdede Mgarasi (Roewer, 1959).

Trochosa terricolalrhorell, 1856

Tirkiye maaralarindan kayitlar: Burdd, inkaya Koy, Kgini Magarasi (Roewer, 1959).

Familya Nesticidae Simon, 1894

Carpathonesticus borutzkifieimoser, 193(E]

Tirkiye maaralarindan kayitlar: Zonguldalk, Eregli Ilgesi, Ergli civarinda bir mgara (Wiehle, 1963); Zonguldaki, Kapuz
Magaras! (Brignoli, 1972); Esgehir ili, Mihaliggik Tlgesi, Giirleyik Koy, Girleyik Mgarasi (Kunt vd., 2008c).

Nesticus cellulanugClerck, 1757)

Tirkiye magaralarindan kayitlar: Hatdi, Antakyailcesi, Narlica Mgarasi; Zonguldakii, Eregli Tlgesi, Iiksu Maarasi; Elazi ili,
Harput flgesi, Buzluk Mgarasi; Bitlisili, Ahlat ilgesi, Sultan Seyit Mgarasi (Roewer, 1959); Burdili, insuyu Maarasi;
Gaziantedli, Islahiyeilcesi, Koklii Koyii, Yapay bir mgara; Hatayili, Antakyailgesi, Narlica Kéyi, Karanlik ngara (Kunt vd.,
2008c).

Nesticus eremit&imon, 1879

Turkiye maaralarindan kayitlar: Antalyli, Gazipaa ilgesi, Beyrebucak Koyii, Yalandiinya féaasi;izmir ili, Kemalpaa ilgesi,
Visneli Koyu, Fetrek-1 Mgarasi (Kunt vd., 2008c).

Familya Pholcidae

Holocnemus pluchéScopoli, 1763)

Tirkiye maaralarindan kayitlar: Elagili, Harputflcesi, Buzluk Mgarasi; Kahramanmaydli, Elbistanilgesi, Guvercinlik Koyii,
Lor Magarasi (Roewer, 1959).

Hoplopholcus patrizi{(Roewer, 1962]E]

Tirkiye maaralarindan kayitlar: Antalydli, Dag Magarasi (Roewer 1962); Antalyli, Dosemealti Iicesi, Karain Mgarasi
(Brignoli, 1972).

Hoplopholcus labyrinth{Kulczynski, 1903)

Tiirkiye maaralarindan kayitlar: Zonguldak, Eregli ilcesi, Kestaneci Koy Magarasi (Strouhal, 1971).

Pholcus opilionoideg¢Schrank, 1781)

Tiirkiye maaralarindan kayitlar: Burdé, inkaya Kéyii, Suini Mgarasi (Roewer, 1959).

Pholcus phalangioide@~uesslin, 1775)

Tirkiye maaralarindan kayitlar: Hatdli, Samandg Ilcesi, Maaracik, Biiyiik Mgara; Diyarbakiili, Lice Ilgesi, Korkha Mgarasi
(Roewer, 1959).

Pholcus spassk@rignoli, 1978[E]

Tiirkiye maaralarindan kayitlar: Diyarbakili, Lice Ilgesi, Korkha Mgarasi (Brignoli, 1978a).
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Familya Philodromidae

Philodromus collinusC.L. Koch, 1835

Tirkiye maaralarindan kayitlar: Burshi, inkaya Koéyii, Suini Mgarasi; Hatayili, Antakya ilgesi, Narlica Mgarasi (Roewer,
1959).

Philodromus histriqLatreille, 1819)

Tirkiye maaralarindan kayitlar: Bitlifli, Adilcevazilgesi, Kon Magarasi (Roewer, 1959).

Familya Phyxelididae

Phyxelida anatolicaGriswold, 1990E]

Tirkiye maaralarindan kayitlar: Hatdji, Samandg ilgesi, Masaracik Koyii, Biyik Mgara (Roewer, 1959).

Familya Salticidae

Carrhotus xanthogrammg_atreille, 1819)

Tirkiye maaralarindan kayitlar: Hatdli, Antakyailcesi, Narlica Maarasi (Roewer, 1959).

Hasarius adansonfAudouin, 1826)

Tirkiye maaralarindan kayitlar: Antalyii, Alanyailcesi, Dim Maarasi (Kunt vd., 2008b)

Familya Sicariidae

Loxosceles rufesceiiBufour, 1820)

Tirkiye maaralarindan kayitlar: Kahramanmsih, Elbistanilgesi, Culundu Mgarasi (Roewer, 1959).

Familya Sparassidae

Eusparassus dufouimon, 1932

Tirkiye maaralarindan kayitlar: Osmanij Duizici ilgesi, Haruniye Koyt Sepulcrale iarasi (Roewer, 1959).
Heteropoda variegatéSimon, 1874)

Tirkiye maaralarindan kayitlar: Adariti, Pozantillgesi,Sekerpinar civari, Akkoprii Mgarasi (Roewer, 1959).

Familya Tetragnathidae

Meta bournetiSimon, 1922

Tirkiye maaralarindan kayitlar: Yalovii, |. ve Il. Sggucak Masarasi; Bursdli, inkaya Kéyii, Suini Mgarasi (Roewer, 1959).
Meta menard{Latreille, 1804)

Tirkiye maaralarindan kayitlar: Antalyi, Alanyailgesi, Dim Maarasi (Kunt vd., 2008b).

Metellina meriana€Scopoli, 1763)

Tirkiye maaralarindan kayitlar: Burddi, Ayvaini Magarasi; Hatayli, Antakyailgesi, Narlica Mgarasi (Roewer, 1959).
Pachygnatha degeeBundevall, 1830

Tirkiye maaralarindan kayitlar: Antalyii, Dag Magarasi (Roewer, 1962).

Familya Theraphosidae

Chaetopelma olivaceuf€. L. Koch, 1841)

Tiirkiye mggaralarindan kayitlar: Hatayi, Samandg ilgesi, Maaracik Koy, Buyilk Mgara; Kahramanmagdli, Givercinlik, Lor
Magarasi (Roewer, 1959).

Familya Theridiidae

Latrodectus pallidu®©.P. Cambridge, 1872

Tirkiye maaralarindan kayitlar: Kahramanmgih, Afsin Ilcesi, G6z Magarasi (Roewer, 1959).

Familya Thomisidae

Ozyptila raudaSimon, 1875

Tirkiye maaralarindan kayitlar: Zonguldaik, Eregli lcesi, insirti, Ercole Mgarasi (Cehennem g&i Magaralari ?) (Roewer,
1959).

Xysticus audaxSchrank, 1803)

Tirkiye maaralarindan kayitlar: Hatdji, Antakyalilgesi, Atik yaylasinda bir ng@ara (Roewer, 1959).

Familya Uloboridae

Uloborus plumipes.ucas, 1846

Tirkiye maaralarindan kayitlar: Hatdli, Antakyailcesi, Narlica Mgarasi (Roewer, 1959).

Takim Pseudoscorpiones
Familya Chernetidae
Lasiochernes turcicuBeier, 1949E]
Tiirkiye maaralarindan kayitlar: Denizili, Acipayamilgesi, Dodurga Koyii, Dodurgalar Marasi; Antalydli, Dosemealtiilcesi,
Karain Masarasi (Beier, 1949; Beier, 1973); Konlijia Beysehirilgesi, Kurucaova Koy, Asarini Marasi (Mahnert, 1979).
Lasiochernes villosuBeier, 1957
Tirkiye maaralarindan kayitlar: Adariti, Sinabug Mgarasi (Mahnert, 1979).
Familya Chthoniidae
Chthoniug(Chthoniu$ ischnochelegHermann, 1804)
Tirkiye maaralarindan kayitlafstanbulili, Yarimburgaz Mgarasi (Beier, 1949).
Familya Neobisiidae
NeobisiumNeobisiun) agnolettiiBeier, 1973E]
Tirkiye maaralarindan kayitlar: Konyii, Camlik (Dalayman) Kasabasi, Korikini iarasi (Beier, 1973; Mahnert, 1979)
Neobisium(Blothrug hiansMahnert, 1979E]
Turkiye maaralarindan kayitlar: Antalyii, Dosemealtillcesi, Kocain Mgarasi (Inn Dag) (Mahnert, 1979; Kunt vd., 2008a)
Neobisium(Blothrug kosswigiBeier, 1949E]
Turkiye maaralarindan kayitlar: Kony#i, Beysehir Ilcesi, Begehir Golii, Haci Akif Adasi, Haci Akif Mgarasi (Beier 1949;
Mahnert 1979); Konydli, Beysehir ilgesi, Kurucaova Koy, Asarini Marasi (Mahnert, 1979); Burdiii, insuyu Maarasi (Kunt
vd., 2008a).
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Neobisium(Blothrug sbordinii Beier, 1973E]

Tirkiye maaralarindan kayitlar: Kahramanmgih, Afsin ilcesi, Goz M@arasi (Beier, 1973).
Neobisium(OmmatoblothrusepirensisHenderickx & Vets, 2000

Tirkiye maaralarindan kayitlar: Antalyii, Alanyailcesi, Dim Maarasi (Kunt vd., 2008b)

RoncugParablothrug parablothroidesHadzi, 1938

Tirkiye maaralarindan kayitlaristanbul ili, Yarimburgaz Mgarasi (Beier, 1949)istanbulili, Sile Ilgesi, Soflan Mgarasi
(Mahnert, 1979).

Takim Scorpiones
Familya luridae
lurus kadleciKovarik, Fet, Soleglad ve \gmnur, 2010E]
Tirkiye maaralarindan kayitlar: Antalyiéi, Alanyailcesi, Dim Maarasi (Koviik vd., 2010)

Sinif Diplopoda

Takim Callipodida
Familya Schizopetalidae
Acanthopetalum furculigerum furculigeruvierhoeff, 1901
Tirkiye maaralarindan kayitlaizmir ili, Selgukilgesi, Efes (Ephesos), Yedi Uyurlar kéaasi (Strasser, 1975).
Eurygyrus africanugAttems, 1927]E]
Tirkiye maaralarindan kayitlar: Hatdli, Antakyailgesi, Narlica Mgarasi (Hoffman ve Lohmander, 1964).
Eurygyrus bilselii(Verhoeff, 1940]E]
Tirkiye maaralarindan kayitlar: Konydli, Beysehir Golii, Haci Akif Adasi, Haci Akif Mgarasi; Burdurili, insuyu Maarasi
(Hoffman ve Lohmander, 1964); Merdii Silifke ilgesi, Cennet Mgarasi; Burduili, insuyu Maarasi (Hoffman, 1972); Konyii,
Beysehir Golii, Haci Akif Adasi, Haci Akif Mgarasi; Konyalili, Seydsehir ilcesi, Tinaztepe Mgarasi;?, Esekini Magarasi
(Enghoff, 2006).
Eurygyrus ciliciensigVerhoeff, 1898]E]
Tirkiye maaralarindan kayitlar: Mersiiti, Tarsusilgesi, Eshab-1 Kehf Mgarasi (Hoffman ve Lohmander, 1964).
Eurygyrus rufolineatu€.L. Koch, 1847E]
Tirkiye maaralarindan kayitlar: Zonguldalki, Eregli lcesi, Kestaneci Koyii? Magarasi (Strouhal, 1971); Konyisi, Camlik
(Dalayman) Kasabasi, Koérikini arasi (Enghoff, 2006).
Eurygyrus turcicugVerhoeff, 1898)
Turkiye maaralarindan kayitlar?, Deve Mgarasi (Lang, 1964).
Euxinopetalum dobatorutdoffman, 1977E]
Tiirkiye maaralarindan kayitlar: Zonguldak, Eregli ficesi,indere civarinda bir ngara (Hoffman, 1972).

Takim Glomerida
Familya Trachysphaeridae
Trachysphaera rotundat@.ignau, 1911)
Turkiye maaralarindan kayitladstanbulili, Yarimburgaz Mgarasi (Verhoeff, 1941; Ceuca, 1975; Strasser, 1975).

Takim Julida
Familya Blaniulidae
Cibiniulus phlepsiiVerhoeff, 1897)
Tirkiye maaralarindan kayitladstanbulili, Sile Ilgesi, Soflan Maarasi (Enghoff, 2006).
Nopoiulus anatolicutohmander, 193§E]
Tirkiye maaralarindan kayitlar: Hatdli, Harbiye Koy, Bilyilk Mgara (Lang, 1964).
Nopoiulus kochi{Gervais, 1847)
Turkiye maaralarindan kayitlaristanbulili, Yarimburgaz M#arasi (Ceuca, 1975; Strasser, 1975); $&bki ili, Gunyuzuilcesi,
YelinUsti Maarasi (Enghoff, 2006).
Familya Julidae
Mesoiulus ciliciensiStrasser, 197fE]
Tirkiye maaralarindan kayitlar: Mersifli, Giilnar ilgesi, Karatepe Koyi? Magarasi (Strasser, 1975); Merdin Silitke ilcesi,
Cennet & Cehennem Marasi (Enghoff, 2006).
Mesoiulus kosswig¥erhoeff, 193qE]
Turkiye maaralarindan kayitlaristanbulili, Yarimburgaz Mgarasi (Verhoeff, 1936; Lang, 1964; Ceuca, 1975; Strasser, 1975);
Istanbulili, Sile ilgesi, Soflan Maarasi (Enghoff, 2006).
Mesoiulus turcicu®/erhoeff, 1899E]
Turkiye ma&aralarindan kayitlar?, Tchihatscheft Mgarasi (Lang, 1964).

Takim Polydesmida

Familya Paradoxosomatidae

Tetrarthrosoma horticolgAttems, 1911)

Turkiye maaralarindan kayitlar: Hatdli, Antakyailgesi, Narlica Mgarasi (Hoffman ve Lohmander, 1968).
Familya Polydesmidae

Polydesmus concordidéerhoeff, 1941E]
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Tirkiye maaralarindan kayitlaistanbulili, Sile Ilgesi, Soflan Maarasi (Enghoff, 2006).

Polydesmus mediterranel=aday, 1889

Tirkiye maaralarindan kayitlar: Zongulddk, Eregli ilgesi, Amaglar Mgarasi (Hoffman ve Lohmander, 1968).

Familya Xystodesmidae

Melaphe apamebloffman & Lohmander, 196fE]

Tirkiye maaralarindan kayitlar: Denidli, Acipayamilgesi, Dodurga Koéyii, Dodurgalar Marasi (Hoffman ve Lohmander, 1968).
Melaphe castianeirddoffman & Lohmander, 196fE]

Tirkiye maaralarindan kayitlar: Antalyii, Désemealtiilgesi, Kocain Mgarasi (Inn Dag) (Enghoff, 2006).

Sinif Chilopoda

Takim Lithobiomorpha
Familya Lithobiidae
Harpolithobius vignatagliantizapparoli, 1989E]
Tirkiye maaralarindan kayitlar: Konyii, Beysehir Goli, Haci Akif Adasi, Haci Akif Mgarasi (Zapparoli, 1989).
Lithobius sp.
Tirkiye maaralarindan kayitladstanbulili, Yarimburgaz Mgarasi (Kosswig, 1952).
Lithobius agilis agilisC. L. Koch, 1847
Tirkiye maaralarindan kayitlar: Antalyli, Désemealtiilgesi, Kocain Mgarasi (Inn Dag) (Zapparoli, 1994); Antalilg Alanya
flgesi, Dim Masarasi (Kunt vd., 2008b).
Lithobius erythrocephalus erythrocephaldsL. Koch, 1847
Tirkiye maaralarindan kayitlar: Konyd#li, Beysehir Golii, Haci Akif Adasi, Hacl Akif Mgarasi; Konyaili, Seydiehir Ilcesi,
Ferzene Mgarasi (Zapparoli, 1994); Antaljh, Alanyailcesi, Dim Maarasi (Kunt vd., 2008b).
Lithobius viriatusSseliwanoff, 1878
Tirkiye maaralarindan kayitlar: Ordili, Fatsallgesi, Kulak Koyii, Kulak Koyt civarinda bir igara (Zapparoli, 1994).

Sinif Insecta

Takim Collembola
Familya Hypogastruridae
Hypogastrura sp.
Tirkiye maaralarindan kayitladstanbulili, Yarimburgaz Mgarasi (Kosswig, 1952).

Takim Coleoptera
Familya Carabidae
Anillidius (TroglocimmeritesbyzantinusCasale, Etonti & Giachino, 199]
Tirkiye maaralarindan kayitladstanbulili, Sile Tlgesi, Kizilcakéy Mgarasi (Casale vd., 1991).

Duvalius(Duvaliug bruschiiVigna Taglianti, 1999E]

Tirkiye maaralarindan kayitlar: Zongulddk, Eregli ilcesi, Glankiz {nsirti 2) Maarasi (Casale ve Vigna Taglianti, 1999).
Karadeniziella omodedCasale & Giachino, 199%]

Tirkiye maaralarindan kayitlar: Ordili, Fatsallgesi, Aybasti Vadisi, Kulak Koyii, Kulak Kéyii civarinda bir gasa (Casale ve
Giachino, 1989).

Kosswigia insularisleannel, 194[E]

Tirkiye maaralarindan kayitlar: Konyii, Beysehir Golii, Haci Akif Adasi, Haci Akif Mgarasi (Jeannel, 1947b).
LaemostenufAntisphodru$ agnolettiiVigna Taglianti, 1999E]

Tirkiye maaralarindan kayitlar: Konyii, Seydiehirilgesi, Ferzene Mgarasi (Casale ve Vigna Taglianti, 1999).
LaemostenugAntisphodruy gasparoiCasale, 2008E]

Tirkiye maaralarindan kayitlar: Antalyii, Antalya-Kemer Otoyolu, Akyarlar Mgarasi (Casale vd., 2003).
LaemostenugAntisphodruy guzelolukensikassalle, 199TE]

Turkiye maaralarindan kayitlar: Mersiti, Silifke Iicesi, Cennet Mgarasi; Astim Maarasi (Casale ve Vigna Taglianti, 1999).
LaemostenugAntisphodruy kestelensi€asale, Felix & Muilwijk, 2003E]

Tiirkiye maaralarindan kayitlar: Burdiili, Bucakilgesi [7 km bati-kuzeybatisi (WNW)incirhanin 1 km batisi, Yarasa gaasi;
Burdurili, Bucakilgesi [2 km bati-kuzeybatisi (WNW)], Sefer YitMagarasi (Casale vd., 2003).

Laemostenu@Antisphodru} longicornisCasale, 198§E]

Tirkiye maaralarindan kayitlar: Antalyii, Akseki ilgesi, Demirci Dilkkanlari Mgarasi (Casale ve Vigna Taglianti, 1999).
LaemostenugAntisphodrus patrizii Vigna Taglianti, 1999E]

Turkiye maaralarindan kayitlar: AntalyHi, Dosemealtiilcesi, Yaica Koyii, Mustanini Mgarasi; Antalyalli, Dosemealtiilgesi,
Kocain Masarasi (Inn Dag); Antalydi, Désemealtillgesi, Karain Mgarasi (Casale ve Vigna Taglianti, 1999).
LaemostenugAntisphodru} zoiai Casale & Vigna Taglianti, 199€]

Tiirkiye maaralarindan kayitlar: Mersiii, Anamurilcesi, Késen Biirkii Mgarasi (Casale ve Vigna Taglianti, 1999).
Pontodytes cavazzufiiasale & Giachino, 199]

Tirkiye maaralarindan kayitlar: Ordili, Fatsailgesi, Aybasti Vadisi, Kulak Koy (Casale ve Giachino, 1989).
Shordoniella indagVigna Taglianti, 198(QE]

Turkiye maaralarindan kayitlar: Antalyii, Désemealtillcesi, Kocain Mgarasi (Inn Dag) (Casale ve Vigna Taglianti, 1999).
Familya Cholevidae

Catops arifensigiachino & Vailati, 200QE]

Tirkiye maaralarindan kayitlar: Antalyiéi, EImali Ilcesi, Arif Koy, Arif Magarasi (Giachino ve Vailati, 2000).

Choleva bertiagsiachino & Vailati, 200QE]
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Tirkiye magaralarindan kayitlar: Isparthi, Aksu ilgesi, Anamas Yaylasi, Zindan Marasi; Antalyaili, Aksekinin 24 km.
giineyinde bir mgara (Giachino ve Vailati, 2000).

Choleva casaleGiachino & Vailati, 200QE]

Tirkiye maaralarindan kayitlar: Antalyii, Akseki'nin 24 km. giineyinde bir nara (Giachino ve Vailati, 2000).

Choleva cavazzutisiachino, 199QE]

Tirkiye maaralarindan kayitlar: Sivd$, imranliilgesi,? Magarasi (Giachino, 1990).

Catops fuscus fuscBanzer, 1794)

Tirkiye maaralarindan kayitlar: Kastamoiilyy Kiire flgesi, Kiire’nin giineyinde bir nfara (Giachino ve Vailati, 2000).

Catops fuliginosus fuliginosusrichson, 1837

Tirkiye maaralarindan kayitlar: Kastamorili, Devrekani ilgesi, Devrekani Mgarasi; istanbulili, Sile Ilgesi, Kay Maarasi
(Giachino ve Vailati, 2000).

Catops giganteuBreit, 1913E]

Tirkiye maaralarindan kayitlar: Antalydli, EImall ilgesi, Arif Koy, Arif Magarasi (Giachino, 1990); Mersiili, Bolkar M.,
GUmis ?, Kkl Mgsarasi (Giachino ve Vailati, 2000).

Catops nigricangSpence, 1819F]

Tirkiye maaralarindan kayitlar: Kastamoiiiy Devrekaniilcesi, Devrekani Mgarasi (Giachino ve Vailati, 2000).

Choleva etontiiGiachino & Vailati, 200QE]

Tirkiye maaralarindan kayitladstanbulili, Sile figesi, Satzmal & Kay Mgarasi (Giachino ve Vailati, 2000).
Choleva(Cholevopsismajor turcicaCoiffait, 1959[E]

Tirkiye maaralarindan kayitlar: Burddli, Kapakli Koy, Zeybekini Mgarasi (Giachino, 1990).

Eocatops cavazzutiachino & Vailati, 200QE]

Tirkiye maaralarindan kayitlar: Sivdt, imranliilgesi,? Magarasi (Giachino ve Vailati, 2000).

Huetheriella maximiliandeannel, 193f]

Turkiye maaralarindan kayitlar: Konya: Seyehir, Ferzene Mgarasi (Jeannel, 1934); Antaljla Susuz?, Guvercin Tal Deligi
Magaras! (Casale ve Giachino, 1990).

Huetheriella notenboonasale & Giachino, 199&]

Tirkiye maaralarindan kayitlar: Antalyi, Akseki ilgesi, D&irmenlik Kéyii, Sakal Tutan Diideni (Giachino ve Vailati, 2000).
Sciodrepoides watso(Spence, 1815)

Tirkiye maaralarindan kayitlar: Ordili, Fatsallcesi, Kulak Kdyii (Giachino, 1990)stanbulili, Sile ilcesi, Kay Maarasi
(Giachino ve Vailati 2000).

Familya Histeridae

Spelaeacritus anophthalmusannel 193{E]

Tiirkiye maaralarindan kayitlar: Konyii, Seydiehirilgesi, Ferzene Mgarasi (Jeannel, 1934)

Familya Leiodidae

Cavazzutiella tauric&Casale & Giachino, 199k]

Tirkiye maaralarindan kayitlar: Antalyii, Elmali flgesi, Arif Koyii, Arif Magarasi (Casale ve Giachino, 1985).

Pisidiella kosswigideannel, 194[E]

Turkiye maaralarindan kayitlar: Konyii, Beysehir Golii, Haci Akif Adasi, Haci Akif Mgarasi (Jeannel, 1947b).

Familya Staphylinidae

Atheta lindbergianascheerpeltz 195FE]

Tiirkiye maaralarindan kayitlar: Elagili, Merkezilge, Buzluk Maarasi (Scheerpeltz, 1958)

Atheta surdd.ikovsky 1984[E]

Tiirkiye maaralarindan kayitlar: Bitlili, Ahlat ilgesi, Sultan Seyit Mgarasi (Scheerpeltz, 1958).

Deleaster dichrougGravenhorst, 1802)

Turkiye maaralarindan kayitlar: Konyli, Camlik (Dalayman) Kasabasi, Kériikini irasi (Bordoni, 1978).

Quedius magarasiensBordoni 197dE]

Turkiye maaralarindan kayitlar: Isparth, Anamas D4, Zindan Maaras! (Bordoni, 1978; Herman, 2001).

Quedius weiratherGridelli, 1938

Tirkiye maaralarindan kayitlar: Konyli, Camlik (Dalayman) Kasabasi, Koriik Karasi (Bordoni, 1978); Kony#i, Seydiehir
ficesi, Ferzene Mgaras! (Bordoni, 1978); Konyii, Seydiehir ilgesi, Tinaztepe Mgarasi (Gridelli, 1938; Bordoni, 1978; Coiffait,
1978; Herman, 2001).

Takim Diptera
Alttakim Brachycera
Ustfamilya Hippoboscoidea
Familya Nycteribiidae
Nycteribia sp.
Tirkiye maaralarindan kayitlaistanbulili, Yarimburgaz Mgarasi (Kosswig, 1952).

Takim Orthoptera
Familya Gryllidae
Ovaliptila beroniPopov, 1974E]
Turkiye maaralarindan kayitlar: Mersiti, Giilnarilgesi; Antalyaili, Alanyailgesi, Damlatg Magarasi (Popov, 1974); Antalyiti,
Alanyailgesi, Dim Ma&arasi (Kunt vd., 2008b).
Familya Rhaphidophoridae
Troglophilus adamovidUs, 1974E]
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Tirkiye maaralarindan kayitlar: Isparta, Akdlgesi, Anamas Yaylasi, Zindan larasi; Konyaili, Beysehir ficesi, Derebucak
Koyu, Bigakcr Mgarasi; Konyaili, Camlik (Dalayman) Kasabasi, Balatini aasi; Konyaili, Camlik (Dalayman) Kasabasi,
Koriikini Magarasi; Konyalli, Seydkehir Ilcesi, Ferzene Mgarasi; Konyalli, Seydiehir ilgesi, Tinaztepe Mgarasi (Us, 1974;
Rampini ve Russo, 2003).

Troglophilus bicakciRampini & di Russo 200[E]

Tirkiye maaralarindan kayitlar: Kony#i, Beysehir Ilgesi, Derebucak Koyii, Bigakcr Marasi; Konyalli, Camlik (Dalayman)
Kasabasl, Balatini Mgarasi; Antalyaili, Akseki Ilgesi, Kuyucak Koyii, SugaMagarasi (Rampini ve Russo, 2003); Antaljia
Alanyailgesi, Dim Maarasi (Kunt vd., 2008b).

Troglophilus escaleraBolivar, 1899E]

Tirkiye maaralarindan kayitlar: Konyhi, Seydiehir ilgesi, Ferzene Mgarasi; Kahramanmaydli, Yenicekaleilgesi, Yenicekale
civarinda bir mgara (Us, 1974; Rampini ve Russo, 2003).

Troglophilus gajaciUs, 1974E]

Tirkiye maaralarindan kayitlar: Mersiti, Silifke Ticesi, Cennet Mgarasi (Us, 1974; Rampini ve Russo, 2003).

Takim Zygentoma
Familya Nicoletiidae
Coletinia longissimaMendes, 198§E]
Tirkiye maaralarindan kayitlar: Mersiiti, Silitke Ilgesi, Cennet Mgarasi; Astim Maarasi (Mendes, 1988).

Altsube Crustacea
Sinif Malacostraca
Takim Amphipoda

Familya Gammaridae

Gammarus ustaoglzbek & Giilglu, 2005[E]

Tirkiye magaralarindan kayitlar: Mersiidli, Anamur Ilgesi, Sug6zii Koy, Eeli Yaylasi, Peynirlikoni Mgarasi (Ozbek ve
Guloglu, 2005).

Familya Hadziidae

Parhadzia shordoniVigna Taglianti, 1988E]

Tirkiye maaralarindan kayitlar: Antalyili, Dosemealtiflcesi, Yasca Koyii, Mustanini Mgarasi (Vigna Taglianti, 1988).

Takim Decapoda
Familya Potamidae
Potamon ibericum tauricurfCzerniavsky, 1884)
Tirkiye maaralarindan kayitlaizmir li, Dikili ilgesi, Yelkoprii Mgarasi (Balik vd., 2002).

Takim Isopoda
Alttakim Asellota
Familya Asellidae
Asellus (Asellus) aquaticykinneaus, 1758)
Tirkiye maaralarindan kayitlar: Burddli, insuyu Maarasi (Henry vd., 1986).
Proasellus lykaonicuérgano & Pesce, 1978
Tirkiye maaralarindan kayitlar: Konyii, Camlik Kasabasi, Koériikini Mgarasi (Henry vd.,1986).

Alttakim Oniscidea
Familya Cylisticidae
Cylisticus convexufDe Geer, 1778)
Tirkiye maaralarindan kayitlar: Yalovii, Sogucak Maarasi; Isparta, Aksilcesi, Anamas Yaylasi, Zindan Marasi (Verhoeff,
1943; Strouhal, 1953b).
Cylisticus dobatiStrouhal, 1971E]
Tiirkiye maaralarindan kayitlar: Zonguldak, Eregli ilcesi, Kestaneci Koy Magarasi (Strouhal, 1971).
Cylisticus mechthilda&trouhal, 197]E]
Tirkiye maaralarindan kayitlar: Zonguldak, Eregli ilcesi, Kestaneci Koy Magarasi (Strouhal, 1971).
Familya Ligiidae
Ligidium assimileStrouhal, 197 1E]
Tirkiye maaralarindan kayitlar: Zongulddk, Eregli ilcesi, Hoca Ali Maaras! (Strouhal, 1971).
Ligidium riparumVerhoeff, 1943E]
Tiirkiye maaralarindan kayitlar: Burdé, inkaya Koyiiinkaya Maarasi (Verhoeff, 1943).

Familya Trichoniscidae
Anatoliscus longicorni¥erhoeff, 1949E]
Turkiye maaralarindan kayitlar: Isparil, Uluborlu Iigesi,insan yapimi bir mgara (Verhoeff, 1943).

Chasmatoniscus oculat@rouhal, 1971E]
Turkiye maaralarindan kayitlar: Zongulddk, Eregli ilcesi, Kestaneci KoyiR Magarasi (Strouhal, 1971).

Haplophthalmus bituberculatuStrouhal, 1963E]
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Turkiye maaralarindan kayitlar: Mersiiti, Erdemliilcesi, Kizkalesi Kasabasi (Korykos), Bir diid2(Strouhal, 1963).
Haplophthalmus danicus tauricksankenberger, 1950

Tirkiye maaralarindan kayitlar: Hatdli, Antakyailgesi, Narlica Mgarasi (Strouhal, 1963).

Haplophthalmus stygivagigerhoeff, 1936

Tirkiye maaralarindan kayitladstanbulili, Yarimburgaz Mgarasi (Verhoeff, 1943; Strouhal, 1963).

Kosswigius delattinvVerhoeff, 1941E]

Tirkiye maaralarindan kayitlar: Burdd, inkaya Koyiiinkaya Maarasi (Verhoeff, 1943).

Trichonethes kosswidtrouhal, 1953E]

Turkiye magaralarindan kayitlar: Denizli, Acipayamilgesi, Dodurga Koéyii, Dodurgalar Marasi; Ispartdli, Aksu Ilgesi, Anamas
Yaylasi, Zindan Mgarasi (Strouhal, 1953a).

Trichoniscus heracleotiStrouhal, 1971E]

Tirkiye maaralarindan kayitlar: Zongulddk, Eregli ilcesi, Kestaneci KoyiR Magarasi (Strouhal, 1971).
Turkonethes albugerhoeff, 1943E]

Tirkiye maaralarindan kayitlar: Yalovili, Sogucak Maarasi (Verhoeff, 1943).

Turkonethes solifugugerhoeff, 1943E]
Tirkiye maaralarindan kayitlar: Burdé, inkaya Koéyiiinkaya Maarasi (Verhoeff, 1943).

Sinif Maxillopoda
Takim Cyclopoida
Familya Cyclopidae
Eucyclops serrulatuFischer, 1851)
Tirkiye maaralarindan kayitlar: Burddli, insuyu M&arasi (Pesce, 1992).
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Morphological and anatomical properties of the genu€rithopsis (Poaceae) in Turkey
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! Middle East Technical University, Faculty of Arts and Sciences, Department of Biological Sciences, Ankara, Turkey

Abstract

C. delileana(Schult.) Rosheythe only member of the gen@sithopsisis taxonomically revised on the basis
of herbarium materials, field observations, and laboratory examination. Ninety accessions belonging to 18 populations
of C. delileanawere subjected to Principal Component Analysis in order to determine the variability and the structure
of its natural populations of based on morphology. The results of statistical analysis showed that the variability among
the populations does not permit to distinguish any intra-specific categories. In addition to the statistical analysis,
emended and updated description along with a distribution map of this species and the vegetative anatomical characters
are also given.

Key words Crithopsis delileanamorphological variability, distribution, anatomy, Turkey.

O

Turkiye'de bulunan Crithopsis (Poaceae) cinsinin morfolojik ve anatomik dzellikleri

Ozet

Crithopsiscinsinin tek tyesi olarC. delileana(Schult.) Roshev., herbaryum materyalleri, arazi gézlemleri ve
laboratuar incelemelerine dayanilarak taksonomik olarak revize edildielileana’ninl8 populasyonuna ait 90 birey,
C. delileanapopulasyonlarinin morfolojik agidan yapisini veitlié gini belirlemek amaciyla, Temel Bien analizinde
kullanildi. Istatistiksel analizin sonuclari gdstestini ki; populasyonlar arasindaki varyasyonlar tiir ici bir taksonun
ayrilimasina izin vermemektediistatistiksel analize ek olarak, giincellepmé gengletilmis tir tanimi ayni zamanda
bu tirin dgihm haritasi ve vejetatif anatomik karakterleri de vertmi

Anahtar Kelimeler: Crithopsis delileanamorfolojik ¢esitlilik, dagilim, anatomi, Ttrkiye.
1. Introduction

C. delileana(Schult.) Roshev., is the only member of the gebwithopsisJaub. & Spach (Poaceae; Triticeae).

Its distribution extends from western Afghanistan and Baluchistan to Morocco (Frederiksen, 1993). Love (1984)
proposed that it carries the K genome. Sakamoto and Muramatsu (1965) were the first to report its chromosome number
as 2n = 14. This number was confirmed by Sakamoto (1973) and Frederiksen (1993) on the bases of the different
populations collected from Syria, Iraq, Crete, Greece, and Palestine.

With respect to their common morphological feature, sharing similar spike morphology (2-3 spikelets per
node), the diploid gener@rithopsis, Taeniatherurhevski andPsathyrostachy®evski, andHordeumL. have been
considered rather closely related (Frederiksen and Seberg, 1992; Bothmer et al., 1995).

In the Flora of Turkey, Melderis (1985) recognized one species in the genus nathetkhieana According
to this accountC. delileanawas confined to South Anatolia where it was recorded from three locations.

In spite of the several studies done on the tribe Triticeae in the literature (Schwendener, 1890; Metcalfe, 1960;
Watson and Dallwitz, 1992; Terrel and Peterson, 1993; Xu and Zhou, 2008), there was a limited number of studies
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based on the anatomy of the ge@uihopsis

This is the sixth paper from the series: Taxonomic revision of the tribe Triticeae Dumort. in Turkey which is
funded by TUBTAK TBAG. Former five, have been accomplished on the taxonomy, palynology and anatomy of
certain genera found in tribe Triticeae in Turkey by the authors (Cabi agghD®009; Cabi et al., 2009; Ozler et al.,
2009; Baer et al 2009; Cabi et al., 2010). gzm (1988, 1991, 1992, and 1997) was also carried out extensive
taxonomical studies on the genera of the tribe Aveneae, Agrostideae, Phalarideae and Phleeae in Turkey.

In this paper, in an attempt to revise the ge@uthopsisin Turkey, a detailed account of morphological,
ecological and anatomical features of the ge@nithopsisis given.

2. Material and methods

Since 2006, as a part of a revisional study of the friiteeeae Dumort. in Turkey, the authors have carried out
extensive field studies and collected a large number of specimens of theQy#hapsis. The specimens were first
carefully pressed and dried using the standard techniques for field and laboratory analysis given by Davis and Heywood
(1973). Morphological measurements were made on fresh and herbarium material with the use of Leica L2
Stereomicroscope and Leica Application Suite software package. During measurements largest specimen and complete
spike on each specimen is chosen and measured. Measurements of the spikelets and florets were accomplished on the
spikelets dissected from the middle part of spike. Each population sample constitutes minimum ten plants. The material
was deposited in the Plant Systematic and Biodiversity Laboratory in the Department of Biological Sciences Middle
East Technical University.

For statistical analysis, the population samples were analyzed with respect to 10 numerical characters (Table
1). Each Operational Taxonomic Unit (OTU) scored in this study, was chosen from the most complete and largest
spikes on each sheath. The initial character set was established by reviewing published keys. This set was amended,
after examination of material collected from the field and also herbarium specimens from major herbaria, to include
additional characters that appeared to be taxonomically important and to exclude characters that were invariant among
the specimens. This resulted in selection of 10 characters (Table 1) which were scored on alhtefdrd Intra
population variability was characterized using arithmetic means, minimum and maximum values, and Principal
component analysis-PCA (Sneath and Sokal, 1973) The PCA analysis was carried out with the use of the software
package MVSP version 3.1 (Kovach, 1999). PCA was performed using Gower’s (1971) General Similarity Index so as
to generate a distance matrix. This distance matrix was used for PCA analysis with the help UPGMA algorithm. The
advantage of Gower's coefficient is the allowing the presence of a mixture of all variable types and tolerates missing
values as well (Mason et. a005).

For anatomical studies some of the freshly obtained materials were preserved in 70% ethyl alcohol solutions.
After the fixation in formalin-acetic acid-alcohol (F.A.A.) solution for 48 hours, the fixative was removed by distilled
water. Then the specimens were dehydrated before embedding. They were embedded into paraffin and sectioned by
applying the Johansen’s (1944) paraffin sectioning method. The sections were stained by Safranine and mounted by
Entellan. Observations were acquired by using Euromex FE 2025 microscope and photographed by using Euromex
CMEX DC.1300 camera.

Table 1. Quantitative characters used in Principal Component Analysis (PCA)

CLe. Culm length (cm)

LbLe. Leaf blade length (cm)

LbWi. Leaf blade width (mm)

SlLe. Spike length (cm)

RhlLe. Rhachis internodes length (mm)
LLe. Body of lemma length (mm)
AofLL. Awn of lemma length (mm)
GLe. Glume length (mm)

NSps. Number of spikelets at each node
10 FnSp. Florets number at each spikelet
11. GVn. Glume vein number

CoNoR~WNE

3. Results and discussion
3.1. Morphology
It should be noted that the populations belongin@ taelileanado not show any differentiation with respect
to their geographical distribution. Quantitative characters used to construct scatter diagram (Figure 1) show great

variation. Culm length and glume length are the most variable characters among the studied characters. The
observations and measurements showed that culm length may show variability even among the representatives of the
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same populations collected at different times (Figure 1).

Principal Component Analysis. The first two principal components accounted for 75.48%, 20.131%
respectively, of the total variance. Culm, lemma and glume lengths contributed most of the first and second axis. The
projection of the OTU’s onto the first two components (Figure 2) revealed any strongly defined groups among the
OTU’s.
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Figure 1. Box plot graph of the quantitative characters.
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Figure 2. Principal Component Analysis (PCA)-scatter diagram of specimens from 18 popula@odgldéana
Crithopsis Jaub. & Spach

Annual. Culms herbaceous, slightly geniculate at base then ascending or strongly decumbent. Culm nodes
glabrous. Leaves linear acuminate; flat or becoming folded towards apex. Auricles present, falcate shaped. Ligule
membranous. Inflorescence a dense spike consisting of fully fragile rachis segments. Rachis segments densely and
rigidly pilose on margins. Spikelets in pairs at each rachis node, with 2 florets, the lower floret bisexual, the upper one
rudimentary; rachilla disarticulating below florets. Spikelets distinctly longer than adjacent internodes, about > 4x
length. Glumes coriaceous, strap-shaped, longer than florets, scabrid. Lemma of fertile floret oblong-lanceolate,
flattened dorsally, scabrid, often slightly verrucose below, scabrid and + hirsute above, gradually tapering into
flattened, scabrid awn. Palea two keeled, ciliate on the keels. Caryopsis adherent to palea and lemma, longitudionally
grooved, dorsiventrally compressed, oblong-eliptic in outline, hairy at apex; hilum long linear. Endosperm flinty. — A
monotypic genus.

The name ofCrithopsiswas originated from the Greékithe (barley) andopsis(appearance-from the fancied
resemblance of the inflorescence to the barley ear) (Bor, 1968).
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C. delileana (Schult.) Roshev., Zlaki 319 (1937). Syllymus geniculatu®elile, FIl. Egypt 30, t. 13 f. 1
(1812) non Curtis (1790E. delileanusSchult., Syst. Veg. ed. 15, 2 Mant. 424 (1824)thopsis rhachitrichuslaub. &
Spach, 111. PI. Or. 4: 30, t. 321 (1851). Ic: Fl. Irag 9: t. 77 (1968).

Culms 6.5-49 cm long with 2-3 glabrous nodes, usually fasciculate, geniculate at base. Leaf blades 2.5-8 x 1.5-
3 mm broad, scabrid, sparsely pilose, leaves are becoming folded towards apex. Spike to 3.5 cm (excl. awns). Glumes
equaling, 17-25 mm long (incl. awns), gradually tapering into an awn, longer than the adjacent lemmas, narrow, up to
0.5 mm wide; subulate; scabrid or shortly pilose especially on nerves, 3-5 nerved. Lemmas of fertile florets 5.5-7.5 mm,
with awn 6-12.5 mm long, wider than glumes (up to 1.2 mm wide), sparsely pilose. Palea as long as or slightly shorter
than body of lemmas, membranous, two keeled without cleft at apex, ciliate on keels. Anthers are short up to 1 mm
long. Caryopsis up to 5 mm long.

Chromosome number x=7, 2n=14. diploid. Genomic syrkbfEenome designations as recommended by the
International Triticeae Consortium; http://herbarium.usu.edu/Triticeae/genmsymb.htm)

Fl. 4-5. Sandy, calcareous soils, arid stefie1003 m.

Type: [Egypt] & Alexandrie dans les champs d'orge, entre le lac Mareotis et la mer, iiD&dED(holo.
MPU).

Examined specimens: S. AnatoliaC4 Mersin:, Silitke, Mersin to Tarsus, 11 m, 36° 20.357' N 33°54.892' E,
01 May 2008,E.Cabi 2751 (new record for C4 grid square).C6 Gaziantep Doganpinar to Karkang) Arikdere
village gravestone, 2 km to Akcakdy, 439 m, 36°49.394' N 37°50.692' E, 21 Apr BAD3hi 1757.C6 Hatay:
Reyhanli, around Cilvegdzu village, 265 m, 36°14.878' N 36°37.889' E, 03 May R@x}i 2805.C6 Kilis: Islahiye
to Kilis, after Musabeyli, 478 m, 36°48.452' N 36°59.992' E, 21 Apr 280Cabi 1747.C6 Adiyaman: Besni,
Cakirhoyuk district, 610 m, 37°33'22" N 37°48'33" E, 20 May 28)CZabi2154.C7 Urfa: Ceylanpinar State Farm,
Cevri mainroad, 478 m, 36°58.254' N 39°38.642' E, 22 May 2B(7abi2232.Urfa: Ceylanpinar State Farm, South
of Horozviran, 471 m, arid environments, 36°51.904' N 39°34.410' E, 22 May BE0O@bi 2229. Urfa: Urfa to
Akcakale, 8 km to Biiyikhan, 600 m, 37°04.618' N 38°50.550' E, 22 Apr E00ahi1790.Urfa: Birecik to Urfa, 20
km before to Urfa, calcareous steppes, 654 m, 37°05.093' N 38°36.606' E, 22 ApE2ZD&R1,1785,Urfa: 3 km
before Birecik hydroelectric power station, 379 m, 37°03.537' N 37°55.8722 Bpr 2007,E.Cabi 1770, Urfa:
Ceylanpinar State Farm, Glizelyat area, N of Avea base statloahi1871,Urfa: Ceylanpinar State Farm, 8 km from
Yassitepe gendarme station to Blyukyildiz, 442 m, 36°42.806' N 39°32.928' E, 23 ApE20alE, 1868, Urfa:
Ceylanpinar State Farm, Kaziktepe sheep enterprise, 419 m, 36°48.927' N 39°51.270' E, 23 ApiCaB0T852,
Urfa: Ceylanpinar State Farm, Gokgayir cattle enterprise, 417 m, 36°48.927' N 39°51.270' E, 23 Ajl.Qabi/,
1845,Urfa: Urfa to Antep, 5 km from Urfa, 661 m, 37°03.113' N 38°14.411' E, 23 Apr 2B(8abi113,Urfa: Surug
to Birecik, 750 m, roadsides, 37°03.286' N 38°07.992' E, 29 Apr 2B@Rbi 244, Urfa: Ceylanpinar State Farm,
Gokcayir gletmesi, 384 m, 36°49.080' N 39°57.227' E, 23 Apr 2B0Tabi 1823,Urfa: Viransehir to Urfa, 66 km
before Urfa, 627 m, 37°13'34" N 39°26'21" E, 22 May 280Cabi2220,C8 Mardin: around train station, 666 m, 37°
17'10" N 40°44'06" E, 23 May 200F,Cabi2289,Mardin : S. of Gerci, 1003 m, 37°33'52" N 41°22'35" E, 23 May
2007,E.Cabi2295(new record for C8 grid square)(Figure 3).

General Distribution: Crete, Cyprus, Syria, Palestine, Jordan, Egypt, Iraq, Iran, Libya.
Phytogeography: Multi regional (Holoarctic and Paleotropical, Tethyan, African, Mediterranean, Saharo
Sindian, Ir.-Tur. element).
1
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Figure 3. Updated geographic distribution®fdelileana
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3.2. Ecology

The genu<Crithopsisis a typical representative of Sakamoto’s (1982) Mediterranean group in the Triticeae,
comprising Mediterranean central Asiatic genera suchleteranthelium Aegilops The members of this genus are
confined to Mediterranean central Asiatic region with a climate of hot, dry summers and winter rainfall, changing
inland to drier continental with cold winters.

In Turkey the distribution is confined to the eastern parts of South Anatolia. Its distribution range especially
extends from C4 to C8 grid squares. Annual habit of this genus is an advantageous life strategy with seasonal rainfall.
The seeds of this genus go into the dormancy periods to survive during the hot summers.

C. delileanagrows on sandy arid areas, pastures, roadsides, edges of cultivated lands. Other species grow
within the habitats ofC. delileanaare Cynosurus cristatug., Taeniatherum caput-medusée.) Nevski, Hordeum
spontaneunK.Koch, H. murinumL., Aegilops geniculataRoth Ae. crassaBoiss, Ae. tauschiiCoss, Echinaria
capitata(L.) Desf, Cynosurus echinatus

The genus is a typical lowland genus with just only one accession from 1000 m. The general altitudinal
distribution of the genus varies from 11 m (the accession gathered from Mersin) to 1003 m (the accession gathered from
Mardin, Gercig). During the revisional study of the trideiticeaethroughout the Turkey, two new records for the grid
squares C4 and C8 were found.

The threat category &. delileanawas assessed as vulnerable (VU) in Turkish Red Data Book (&kai
2000). According to the recent field surveys conducted by us, although the species is distributed more than 10 locations,
the populations ofC. delileanaare still vulnerable to grazing activity of the sheeps and cattle. Distribution area is
affected by anthropogenic factors such as habitat degradation and overgrazing. The effects of overgrazing seems to be
so high especially due to the dry and hot summers (IUCN 2001; Criteria B and C).

LN
H

Figure 4.C. delileanain its native habitat

3.3. Vegetative Anatomy

The transverse sections of the stem, root and leaf and its surface view are shown in Fig. 5. As seen in Fig. 5A,
the bulliform cells of the leaf sections are not readily distinguishable. Also the mesophyll, including irregularly shaped
cells with large intercellular cavities, is not differentiated into palisade and spongy parenchyma. The arrangement of
sclerenchyma around the vascular bundles seems to be in different dispositions. There are adaxial and abaxial strands
but, around the differentiated central vascular bundle there are both adaxial and abaxial girders, both of which are I-
shaped.

The circular vascular bundles are of nearly the same sizes except the central vascular bundle which is the largest,
and there seems to be double bundle sheathes around it. The outer sheath is parenchymatic, however, the inner one,
which is not completely surrounded by the outer one, is sclerenchymatic. Metcalfe (1960) indicated that stomata of the
leaves of Gramineae family can be distinguished according to their subsidiary cells. From this point &.view,
delileanahas the stomata with two parallel subsidiary cells (Fig. 5D). The leaf surfaces also include papillae, prickles
and macro hairs (Fig. 5B). Long cells have clearly thick and markedly sinuous walls with only one short cell between
them.
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Figure 5. Sections of vegetative organs ©f delileanaA. Transverse section of the Ie&f Hairs of the upper side of the le@f
Transverse section of the rddt Surface view of the lower side of the I€&fTransverse section of the stem

Ch: CholerenchymaC.V.R.: Central Vascular Regiork: Epidermis,L.C.: Long cell, M: MesophylP: Pricle, P.C.: Parenchymatous cellsS:
Stomata SC: Short Cell,Sc: SclerenchymayB: Vascular Bundle

Stem transverse sections show that the vascular strands arise in a band of a circle, including the smaller and the
larger bundles (Fig. 5E). These vascular bundles are connected to each other with sclerenchyma. However, only the
larger bundles connect to the glabrous epidermis by sclerenchymatic girders separating the near columns of assimilatory
tissue, called as chlorenchyma. The inner ground tissue of the large cells has thick cell walls, getting thinner towards the
centre of the stem. These are parenchymatous cells that completely cover the middle region of the stem.

Transverse sections of grass roots show the same general type of anatomy (Metcalfe, 1960). Epidermis subtended
by a single layer of large cells (Fig. 5.C). Beneath the ring of epidermis, there is a broad multilayered cortex, including
4-6 layers of parenchymatous cells. The inner part of the cortex is made up of a single layered of sclerenchymatous
cells. The endodermis is readily distinguishable with its thick walled and U-shaped cells. The central vascular tissue
marked by conspicuously large metaxylem vessels and small strands of phloem alternating with them.
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The Flora of the inegél Mountain (Giimishacikdy/Amasya, Turkey)
Cengiz YILDIRIM ™!, Mahmut KILING ?
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2 Ondokuz Mayis Universitesi, Fen-Edebiyt Fakiiltesi, Biyoloji Bolimii, 55139, Samsun, Tiirkiye

Abstract

In this article, the floristical characteristics of Inegél Mountain are given and the vascular plant species
growing there are documented. The Inegél mountain belongs to A5 square according to the Davis’ grid system relating
to the floristic aspect.Approximately 1700 plant samples were collected and identified from the Inegdl mountain
between 2005-2008. After the identification studies, 291 genera and 661 species and subspecies taxa belonging to the
71 families were determined. 103 items (15,6 %) Euro-Siberian, 99 items (15,0 %) Iranian-Turanian, 43 items (6,5 %)
Mediterranian region are the floristic elements of 661 species and subspecies taxa identified in the research area. The
rest 418 items (63 %) are the elements of one or more unknown floristic regions. The first 5 families which contain the
most taxa are listed below according to the distribution of taxa relating to the families in the research area. They are
Compositae 87 (13,2 %) taxa, Leguminosae 69 (10.4 %) taxa, Labiatae 60 (9.1 %) taxa, Cruciferae 41(6.2 %) taxa and
Boraginaceae 34 (5.1 %) taxa. 77 plants (11.65 %) in the reseach area are endemic.

Key words: Flora, inegél Mountain, Giimiishacikdy, Amasya, Turkey

*

inegdl Dagi (Gumiishacikdy-Amasya, Tiirkiye) Florasi

Ozet

Bu calismada Inegol Dagi (Gumishacikdy-Amasya) ve cevresinin florasi arastirilmistir. inegél Dag) floristik
acidan Davis’in Grid sistemine gore A5 Karesi icerisine girer. inegél Dagindan 2005-2008 yillari arasinda yaklasik 1700
bitki drnegi toplanarak teshis edilmistir. Teshis calismalari sonucunda 71 familyaya ait 291 cins ve 661 tiir ve tur alti
taksona ulastimistir. Arastirma alaninda tespit edilen 661 tlr ve tlr alti taksondan; 103 tanesi (% 15,6) Avrupa-Sibirya,
99 tanesi (% 15,0) iran-Turan, 43 tanesi de (% 6,5) Akdeniz floristik bolgesi elementidir. Geriye kalan 418 tanesi (%
63) ise birden fazla bdlgeli ya da floristik bolgesi bilinmeyendir. Arastirma alanindaki taksonlarin familyalara
dagilimina goére en fazla takson iceren ilk 5 familya su sekilde siralanmaktadir. Compositae 87 (%13,2) takson,
Leguminosae 69 (%10,4) takson, Labiatae 60 (%9,1) takson, Cruciferae 41(%6.2) takson, Boraginaceae 34 (%5.1)
takson seklindedir. Arastirma alaninda bulunan bitkilerden 77 (% 11.65) tanesi endemiktir.

Anahtar kelimeler: Flora, inegél Dagi, Giimiishacikdy, Amasya, Tirkiye
1. Giris

Inegol Daglari, Karadeniz Bolgesi’nin Orta Karadeniz Bolimi’niin i¢ kesimlerinde yer almaktadir. idari
bakimdan Amasya ve Corum illeri sinirlari iginde yer alan inegél Dag) tizerinde hem daimi, hem de gegici kir yerlesim
birimleri bulunur. Tlge merkezi durumundaki biiytk yerlesim merkezleri daha gok inegél Dagi’nin gevresinde bulunan
alanlarda toplanmistir. inegél Dagi’nin dogusunda Giimiishacikdy-Amasya, batisinda Osmancik-Corum ve giineyinde
Hamamdzi-Amasya ilceleri bulunmaktadir (Sekil 1).
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Sekil 1 Arastirma alaninin cografi konumu

Arastirma alaninin yer aldigi, Glimishacikdy ilgesi, 40.53 enlem ve 35.13 boylamlari arasinda yer almakta
olup deniz seviyesinden yiiksekligi 770 m.dir.Osmancik ilcesi ise 40.58 enlem ve 34.48 boylamlari arasinda yer
almakta olup deniz seviyesinden ytksekligi 410 m.dir. Arastirma alani olarak secilen ineg6l Dagl, Amasya il
merkezinin batisinda olup, Amasya ve Corum illeri sinirindadir. Davis’in Grid sistemine gore A5 karesi icerisine girer.

Arastirma alani, dogu yiiziinde Guimus kasabasi ve Imirler, Kilingarslan, Karaali koyleri, batisinda Glivenozi
ve Campinari koyleri, glineyinde Alan ve Arpaderesi kdyleri, kuzeyinde ise Sallar, Seki, Kuzalan, Bacakoglu koyleri
ile sinirlandiriimistir.

Ayrica arastirma alaninin farkli yer ve yikseltilerinde yaz mevsiminde yaylacilik yapiimaktadir. Bunlardan
baglicalari ineg6l, Campinari, Kirca, Cokek, Sarigam, Bentler, Yilanoglu, Giivenézi, Kuzpinari, Damlaca yaylalari
olarak sayilabilir. Arastirma alanindaki belli basli tepeler ise inegol (Bey) tepe (1873 m), Gavurgali tepe (1802 m),
Karaburun tepe (1525 m), Akkaya tepe (1507 m), Caltepe tepe(1453 m), Yanik tepe (1247 m.) olarak siralanabilir.

Arastirma alaninin daimi akis gosteren tek deresi “ Hamamozii cayi”, Inegél dagindan dogarak Kizil irmaga
karisir( Sekil 2 ). Arastirma alani olarak secilen “Inegél Dagi” cografik olarak i¢ Anadolu ve Orta Karadeniz Bolgeleri
arasinda, bitki cografyasi bakimindan ise Avrupa-Sibirya ile iran-Turan floristik bélgeleri arasinda bir gecis bolgesinde
yer almaktadir. Bunun gibi 1985’te ve 1990’da Kiling’in i¢ Anadolu Bati Karadeniz, 1994’te Karaer’in i¢ Anadolu-Orta
ve Dogu Karadeniz gecis alanlarinda ve 2001’de Cansaran ve Aydogdu ile 2005°de Korkmaz ve arkadaslarinin ic
Anadolu ve Orta Karadeniz Bdlgeleri gegis alanlarinda ¢alismalari vardir. Bu arastirmalar dikkate alindiginda; bu tip
gecis alanlari bir yandan Karadeniz’in nemli, diger yandan i¢c Anadolu’nun kurak ikliminin etkisi altinda bulunmasi
sebebiyle her iki bolgeye ait bitki tlrlerini de icermektedir. Ayrica son yillarda, Alpinar 1979a, Peker 1988, Ketenoglu
ve ark. 1994, Ozen ve Kiling 1995, Kiling 1985, 1990, Cansaran ve Aydogdu 1998, Cansaran 2002, Korkmaz ve
ark.2005, Celep ve ark.2006, Yucel 2005, Cansaran ve ark.2007a, arastirma alanimiza yakin yorelerden bilimsel amacl
olarak bitki ornekleri toplamislardir. Gegis bolgeleri gerek vejetasyon, gerekse flora ve bitki cografyasi bakimindan
oldukga ilging 6zellikler gostermektedir. Ayrica bugiine kadar “Iineg6l Dagi”nin flora ve vejetasyonu ile ilgili olarak
lokal ve ayrintili bir cahisma yapilmamistir. iste bu 6zelliklerinden hareketle “Inegél Dagi” arastirma alani olarak
secilmistir.

Litolojik ve tektonik fakttrler, arastirma alaninin bugunki jeomorfolojik 6zelliklerinin ortaya ¢ikmasinda
onemli rol oynamuslardir. Nitekim tektonik olaylar ineg6l Dagi ve cevresindeki Giimishacikdy, Osmancik ve
Hamamozi depresyonlarinin olusumunda belirleyici olmustur. Farkli direng ve yapidaki kayaclar birbirine gore yiksek
ve alcak alanlarin olusmasinda etkili olmustur. Yine kire¢ tagi ve mermerlere bagl olarak karstik sekiller ortaya
cikmistir (Coban ve Aylar 2006). Arastirma alaninin temelini llgaz masifine ait kayaclar olusturur. Bu kayaclar
paleozoik yash fillit, kuvarsit, yesil sist ve mermerlerdir. Bunlardan fillit, kuvarsit ve yesil sistler alanin kuzeyinde
Sallar ve Glivenozl kdyleri arasinda, mermer ise glineyde Magaraobrugu ve Alan koyleri arasinda adeseler halinde
bulunurlar. Alanda Mesozoik, Alt Kretase yash sist, gre ve konglomera, Ust Kretase yash kalker, andezit ve greli sist
fasiyesi ile temsil edilir. Alt Kretase yasli sist gre ve konglomeradan olusan seri alanin kuzeyinde Givendzi koyi
batisinda yayilir. Ust Kretase kalkerleri alanin giineydogusunda ve kuzeybatisinda bulunurlar (Blumenthal, 1948 —
Ketin, 1962). Kalker formasyonlar, inegdl Dagi'nin zirvesini teskil eden Cal tepe, Gavurcal tepe, Akkaya tepe ve
Inegol tepe gibi alanlari kuzeybati-giineydogu istikametinde gecerek, muhtemelen alanin disinda da devam etmektedir
(Erer, 1983).
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Sekil2 inegol Dagi'nin topografik yapisi

Arastirma alaninda iklim, topografya ve ana madde farkhliklari nedeniyle cesitli biylk toprak gruplari
olugmustur. BuyUk toprak gruplarinin yanisira, toprak ortiisuinden yoksun bazi arazi tipleri de (¢iplak kaya ve molozlar)
goriilmektedir.

Arastirma alaninda gorilen baslica toprak gruplari Kahverengi Orman topraklari, Kahverengi topraklar,
Kestanerengi topraklar, Aluviyal topraklar, Koluvyal topraklar seklindedir.

Guimiishacikdy ilgesinde, iklim I¢ Anadolu’nun karasal iklimi ile Karadeniz iklimi arasinda gecis teskil eder.
Yagislar yagmur seklinde olup, yiksek seviyelerde kar seklindedir. Bdlgede hakim riizgarlar kuzey-gliney
dogrultusunda esmektedir. Arastirma alaninin iklimi Gumushacikdy, Merzifon ve Osmancik meteoroloji istasyonlarinin
iklim verilerinden, bolgenin en yiiksek kesimi olan inegél Tepe’nin eteklerinin(1800 m.) iklimi ise enterpolasyonla
hesaplanan verilerden yararlanilarak degerlendirilmistir.

Cizelge 1. Yillik yagisin mevsimlere dagiligi ve yagis rejim tipleri

MEVSIMLER
YAGIS REJIM
ISTASYONLAR KIS ILKBAHAR YAZ SONBAHAR [ YILLIK TIPLERI
mm % mm % mm % mm % mm/m
LK.Y.S. Gegis
GUMUSHACIKOY | 123 | 24.4 | 164.6 [32.7| 117.4 | 22.7 | 100.7 | 20.2 | 505.7 | iklimlerinin yagis
(770 m) rejimleri
1. tipi
INEGOL DAGI | 262.05 | 24.68 | 303.65 | 28.6 | 256.45 | 24.14 | 239.75 | 22.58 | 1062 LK.Y.S. Gegis
(1800 m) iklimlerinin yagis
rejimleri
1. tipi
OSMANCIK 1L.K.Y.S. Gegis
(410 m) 97.6 25 | 1317 |33.7| 813 (20.81| 80.3 [20.55| 390.9 | iklimlerininyagis
rejimleri
1. tipi
1053 | 27 | 1376 | 35 | 712 18 77.0 20 385.5 LK.S.Y. Dogu
Merzifon (755 m) Akdeniz yagls
rejimi 2.tipi

Gumishacikdy meteoroloji istasyonunun (40.53 Kuzey Enlemi-770 m) verilerine gore, yillik ortalama sicaklik
10.2 °C’dir. Merzifon meteoroloji istasyonunun (40.52 Kuzey Enlemi-755 m) verilerine gore, yillik ortalama sicaklik
11.5 °C’dir. Osmancik meteoroloji istasyonunda (40.58 Kuzey Enlemi-410 m) ise yillik ortalama sicaklik 13.7 °C’dir.

inegol Dagi’nda 1800 m. igin enterpolasyonla hesaplanmistir. Buna goére yillik ortalama sicaklik 5-6 °C
civarindadir.

Arastirma alanindaki yukseklik farkliliklari (850-1875) hem sicaklhik ve yagis degerlerinde farkhliklara yol
acmakta hem de bitki ortlisiinln gesitlenmesine neden olmaktadir.
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Arastirma alaninin iklimi Ering’in (1965) yagis etkenligi, (Im=P/Tom; Im:Yagis etkenligi, P:Yillik yagis, Tom:
Yillik ortalama sicaklik) ve De Martonne’nun (1923) kuraklik indisi, (I=P/T+10, I:Kuraklik indisi, P:Y1llik yagis
miktari (mm), T:Yillik ortalama sicaklik) formulleri ile degerlendirilmistir.

Buna gore arastirma alaninda, Erin¢’in yagis etkenligi indisine gére Osmancik ve Merzifon’da “Yari Kurak”,
Gumishacikdy de “Yarr Nemli” iklim hakimdir. Bolgede bulunan meteoroloji istasyonlarinin Walter (1956) metodu ile
sicaklik ve yagls degerlerine gore Gumishacikdy ve inegél Daginin iklim diyagramlari incelendiginde (Sekil 3-4)
kurakhgin Glmushacikdy istasyonunda 7-8. aylarda daha fazla oldugu gériilmektedir. Ayrica Glmishacikdy’de 1-2.
aylar mutlak donlu aylardir. 3. ve 12. aylarda muhtemel donlu aylardir. Giimishacikdy istasyon verileri kullanilarak
enterpolasyonla hesaplanan inegél Dagi’nin 1800 metre yiiksekligi icin sicaklik ve iklim degerlerine gore gizilen iklim
diyagramlarina bakildiginda ise kurak devreye rastlanilmamaktadir. Enterpolasyonla elde edilen sicaklik degerleri
incelendiginde ise 1.,3. ve 11.ve 12. aylarda inegél Dagi’nin 1800 metre yiiksekligi mutlak donlu aylardir.

Cizelge 2. iklim diyagramlarinda kullanilan kisaltmalar

Olciim yapan istasyonun adi Muhtemel donlu aylar
Olcim  yapan  istasyonun Mutlak donlu aylar
yukseltisi

Sicaklik rasat siiresi En soguk ayin en dustk sicakhk
ortalamasi

Yagls rasat sresi Mutlak minimum sicaklik

Yillik ortalama sicaklik En sicak ayin en yiiksek sicakhk
ortalamasi

Yillik ortalama yagis Mutlak maksimum sicaklik

Kuraklik siresi Sicaklik egrisi

Kuraklik Siddeti Yagls egrisi

Nemli mevsim

Gimushacikdy (a) 770 m (b)
10,2°C (e) 505,7 mm (f)

100

80
0 / \

—e— Yagi
20 Lo / \ r” g%
N —=— Sicaklk
20 -
07 T \Q\ T T T T T T T
20 OSMNMHTAEEKA
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Sekil 3. GUmishacikdy meteroloji istasyonuna ait iklim diyagrami

h

inegél Dagi (a) 1800 m (b)
5,12°C (e) 1062 mm (f)

150

o '*/\f"‘
—&—Yagdl
50 gis

: —l— Sicaklik
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Sekil 4. Gumiishacikdy meteroloji istasyonu verilerine gére enterpolasyonla elde edilen degerler igin inegol Dagi’na ait
iklim diyagrami
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Sonug olarak arastirma alaninin ic Anadolu ve Orta Karadeniz bolgeleri arasinda gegis durumunda bulunmasi
nedeniyle bdlgenin iklim bakimindan yorumlanmasi olduk¢a zor olmaktadir. Bu nedenle fitocografik bolgeler
bakimindan oldugu gibi, ¢alisma alaninda iklim bakimindan da bir gecis s6z konusudur.

2. Materyal ve yontem

Aragtirmanin materyalini, 2005-2008 yillar1 arasinda uygun vejetasyon dénemlerinde toplanan bitki drnekleri
olusturmaktadir. Bitki 6rnekleri, yontemine uygun olarak en az Ucer adet olmak Uzere; izerinde ¢icek, meyve, yaprak
ve kok gibi organlari ile toplanmaya 6zen gosterilmistir. Toplanan bitki 6rnekleri yontemine uygun olarak preslenip,
kurutularak herbaryum materyali haline getirilmistir. Bu 6rnekler heniiz kurulma asamasinda olan Amasya Universitesi
Egitim Fakultesi Herbaryumu (AEFH)’nda muhafaza edilmektir. Bitkilerin teshisinde Davis (1965-1988), Boissier
(1867- 1888), Glner ve arkadaslari (2000), Dalci (1986), Duran ve Duman (2002), Cansaran ve Aydogdu (1998, 2002),
Korkmaz ve ark (2005) ile Amasya Universitesi Egitim Fakltesi Herbaryumu (AEFH)’ndan yararlanildi. Teshisinde
guclikle karsilasilan bazi bitki ornekleri konu ile ilgili uzmanlarin yardimlari ile teshis edildi. Calisma sahasinin
floristik acidan degerlendirilmesinde Cansaran vd., 2007b ve Yildirim vd., 2007 ¢alismalarindan da faydalaniimistir.
Aragtirma alaninin florasi Davis’in (1965-1988) Tirkiye Florasi adli eserindeki siralamaya gére dizenlendi. Bitki
orneklerinin hayat formlari, hangi bélgenin elementi olduklari ve endemizim durumlari 6rneklerle birlikte verildi.
Ayrica floristik bulgular yakin bélgelerde yapiimig calismalar ile karsilastirilarak degerlendirildi. Arastirma bolgesinin
iklim 6zelliklerini agiklayabilmek icin bélgede bulunan meteoroloji istasyonlarina ait veriler, Meteoroloji isleri Genel
Mudirlugt Bilgi Islem Dairesi Baskanhgi “Sicaklik ve Yagis Degerleri Bilteni” (1984) ve “Osmancik ve
Giumishacikdy Meteoroloji Istasyonlart Yayimlanmamis Dokiim Cetvelleri”’nden temin edildi (Meteroloji Genel
Mudirlagi 2006).

Alani karakterize eden iklim diyagramlari cizilirken ve yoredeki iklim katlari belirlenirken asagidaki
kaynaklardan yararlanilmistir. “Klimatoloji Tatbikati” (Ardel ve ark.1969), “Karadeniz Bolgesinin iklim Ozellikleri”
(Akinci 1991), “Turkiye iklimi” (Kogman 1993), “Umumi Klimatoloji ve iklim Calismalari” (Dénmez 1979), “Bitki
Ekolojisi ve Bitki Sosyolojisi Uygulamalar” (Kiling ve ark.2006). Alanin topografik haritasinin ¢iziminde ise Orman
Genel Mudurligu Tirkiye Orman Haritasi kullaniimistir.

Arastirma alanindaki toprak gruplari “Corum 1ili Arazi Varligi” (Koyhizmetleri Genel Midurlugt 1994),
“Amasya ili Arazi Varligi” (Kéyhizmetleri Genel Mudurligti 1991), ve “Yesilirmak Havzasi Topraklari” (Kéyisleri
Bakanligl 1975), isimli kaynaklardan faydalanilarak belirlenmistir.

Arastirma alanindaki jeolojik yapi; Maden Tetkik Arama Enstitlisi’nin yayinlamis oldugu cesitli raporlardan
(MTA GenelMudirlagt 1967, 1980, 1982a, 1989) ve “Amasya Dogu Ydresinin Jeolojisi” (Haznedar 1989) ile
“Amasya Yoresinin Jeolojisi” (Alp 1972) kaynaklarindan yararlanilarak hazirlanmistir.

Tum taksonlar Davis’in Grid sistemine gore “A5: Amasya” karesi icindedir, tekrardan kaginmak amaciyla bu
bilgi tim taksonlar igin ayri ayri yazilmamistir. Ayrica tim taksonlar “Yildirim” tarafindan toplanmis olup, bitki listesi
verilirken toplayici ismi belirtilmemis sadece toplayici numaralari yazilmistir. Floristik listede kullanilan “kisaltmalar”
ve “lokaliteler” (Cizelge 3-4) asagida verilmistir:

Cizelge 3 Floristik listedeki kisaltmalar

VU-Zarar gorebilir G: Geofit

LR-Az Tehdit Altinda Th: Terofit

a-(cd) Koruma Onlemi Gerektiren Vp: Vaskiler Parazit
b-(nt) Tehdit Altina Girebilir H: Hemikriptofit
c-(Ic) En Az Endise Verici Ph: Fanerofit
DD-Veri Yetersiz Ch: Kamefit

Cizelge 4 Lokalitelerin Kisaltmalari

Lokalite No (L) Lokalite
L1 Sultangayiri ile Gimis kasabasi arasl, yol kenari, kayalik habitat, 1300 m., 30.05.2005
L2 Inegol tepe etekleri, Juniperus galiliklari, 1750 m., 30.05.2005
L3 Guvendzi kdyu Ustleri, P.nigra ormani agikhklari, 1100 m., 30.05.2005
L4 Hamamozi ilgesi ile Alan kdyi arasl, yol kenari, 1100m., 30.05.2005
L6 Gumus kasabasl ile Sultancayiri arasl, yol kenari kayalik habitat, 1350m., 10.06.2005
L7 Gumus kasabasi ile Sultancayiri arasl, yol kenari kayalik habitat, 1500m., 10.06.2005
L8 Sallar kdyu Ustl seyhin diizi mevkii, Quercus ¢ahliklari alti, 12200m., 19.06.2006
L9 Gumus kasabasi Ustu Kabali dere mevki, agik alanlar, 950m., 28.06.2006
L10 Sultangayiri ile Gimus kasabasi arasl, yol kenari, kayalik habitat, 1150 m., 28.06.2005
L11 Sultangayiri ile Gimils kasabasi arasl, yol kenari, kayalik habitat, 1400 m., 10.06.2005
L12 Sultangayiri ile Gimus kasabasi arasl, yol kenari, kayalik habitat, 1500 m., 28.06.2005
L14 Beytepe civari, Juniperus ¢aliliklar alti, 1700 m., 28.06.2005
L15 Beytepe ile Sallar kdyi arasl, yol kenari, 1550m., 28.06.2006
L16 Sallar kdyu ustleri, yol kenari, 1100m., 28.06.2005
L17 Bacakoglu koyu std, yol kenari, 900 m., 11.08.2005
L19 Bacakoglu kdyu Ustd, yol kenari, nemli habitat, 1200 m., 11.08.2005
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Cizelge 4. Devam ediyor

L20 Kirca yaylalari mevkii, yol kenari, 1500 m., 11.08.2005

L21 Bacakoglu koyu ile Bacakoglu yaylasi arasi, 1250 m., 11.08.2005

L22 Kirca yaylalari Ustd, stebik alanlar, 1650 m., 11.08.2005

L23 Bagpinar nahiyesi Ustleri, yol kenari, 800 m., 11.08.2005

L24 Sultangayiri ile Gimis kasabasi arasl, yol kenari, kayalik habitat,1600 m., 12.08.2005
L26 Sultangayiri ile Gimis kasabasi arasl, yol kenari, kayalik habitat, 1350 m., 12.08.2005
L27 Beytepe ile Sallar kdyi arasi, yol kenari, nemli habitat, 1400 m., 12.08.2005

L28 Sultangayiri ve inegol tepe civari, 1650m., 14.08.2005

L29 Imirler koy ile Imirler yaylasi arasi, yol kenari, 1250 m., 14.08.2005

L30 Bacakoglu kéyt ile Bacakoglu yaylasi arasi, yol kenari, 1100 m.,14.08.2005

L31 Guvenodzi kdyu yaylasi civarl, 1400m., 14.08.2005

L32 Bacakoglu koyu ile Kirca yaylasi arasi, yol kenari, 1300 m., 28.08.2005

L35 Sultangayiri ile Gimiis kasabasi arasi, yol kenari, kayalik habitat, 1450 m., 09.09.2005
L36 Beytepe mevkii, yol kenari, 1650 m., 09.09.2005

L38 Sultangayiri ile Gimis kasabasi arasl, yol kenari, kayalik habitat, 1500 m., 23.09.2005
L39 Karaali kdyiinin glineyi tepeler, kayalik habitat, 1100 m., 03.03.2006

L40 Sultangayiri ile Gimiis kasabas! arasi, yol kenari, 1200 m., 03.03.2006, Yildirim 2225
L41 Guvendzi kdyu Ustleri, P.nigra ormani, 1100 m., 18.03.2006

L42 Karaali kdyu Ustil Maltepe etekleri, kayalik step ve cali alti habitat, 31.03.2006

L43 Giimis kasabasi ile Karaali kdyt arasl, yol kenart, 900 m., 31.03.2006

L45 Gumus kasabasl ile Sultancayiri arasl, yol kenari kayalik habitat, 1100m., 31.03.2006
L46 Gilvenozil koyi ile istanbul asfalti arasi, yol kenari, Quercus ormani alti, 1000 m., 14.04.2006
L47 Giivendzi kdyu Ustleri, P.nigra ormani acikliklari, 1200 m., 14.04.2006

L48 Beytepe ile Sallar kdyu arasi, yol kenari, 1500 m., 14.04.2006

L49 Gumus kasabasi Usti Kabali dere mevki, korunmus step, 900m., 29.04.2006

L50 Giimis kasabasi ile Sultancayiri arasi, yol kenari ve Astragalus caliliklar alt1,1500m., 29.04.2006
L51 Sultangayir ile Gimus kasabasi arasl, yol kenari, kayalik habitat, 1550 m., 29.04.2006
L52 Sallar kdy( ustti Beydami mevki, kayalik habitat, 1500m., 29.04.2006

L53 Beytepe ile Sallar kdyi arasl, yol kenari, orman altlari, 1200 m., 29.04.2006

L54 Sekil koyu ici, dere kenari, nemli habitat, 1000 m., 06.05.2006

L55 Bacakoglu koyu Ustleri,kayalik habitat,1000m.,06.05.2006

L56 Beytepe ile Sallar kdyi arasl, yol kenari kayalik habitat, 1400m.., 06.05.2006

L57 Giivenozii koyi ile Istanbul asfalti arasi, yol kenari, 850m., 06.05.2006

L58 Guvendzi kdyu Ustleri, P.nigra ormani agikliklari, 1100 m., 06.05.2006

L59 Gumis kasabasi tizeri Kabali dere mevkii, korunmus step, 900 m., 20.05.2006

L60 Sultangayiri ile Gimus kasabasi arasl, yol kenari, kayalik habitat, 1100 m., 20.05.2006
L61 Sultancayiri ve inegol tepe civari, 1650m., 20.05.2006

L62 Karaali kdyl guineyi Karagdz-Maltepe civarlari, kayalik habitat,1400m., 20.05.2006
L63 Gumus kasabasi ile Sultancayiri arast, yol kenari kayalik habitat Astragalus ¢aliliklari gevresi, 1600m., 01.06.2006
L64 Sultangayiri civari, nemli habitat, 1600m., 01.06.2006

L65 Sultangayiri ile Gumis kasabas! arasi, yol kenari, kayalik habitat, 1550 m., 01.06.2006
L66 Sultangayiri ile Gimus kasabasi arasl, yol kenari, kayalik habitat, 1200 m., 01.06.2006
L67 Gumus kasabasi Usti Kabal dere mevki, korunmus step, 900 m., 01.06.2006

L68 Alan kdyi ile Alan yaylasi arasi, dere vadisi, 1500m., 01.06.2006

L69 Hamamozu ilgesi ile Alan kdyu arasi, yol kenari, 1200m., 01.06.2006

L70 Beytepe ile Sallar kdyu arasl, yol kenari, 1150 m., 10.06.2006

L71 Beytepe ile Sallar kdy arasi, yol kenari, 1400 m., 10.06.2006

L72 Giivendzi kdyu Ustleri, P.nigra ormani agikliklari, 1100 m., 10.06.2006

L73 Beytepe ile Sallar kdyu arasl, yol kenari Fagus ormani alti, 1450m., 10.06.2006

L74 Giivenozii kéyi ile istanbul asfalti arasi, Quercus cahliklari, 900m., 10.06.2006

L75 inegol Tepe cevresi, Juniperus communis birligi alti, 1800m., 10.06.2006

L76 Sallar kdyu tstt Beydami mevki, Fagus ormani alti, 1650m., 10.06.2006

L77 Imirler koyu ile imirler yaylasi arasi, cali altlari, 1500 m., 19.06.2006

L78 Imirler koyu ile Imirler yaylasi arasi, yol kenari, caliliklar gevresi, 1500 m., 19.06.2006
L79 Sultangayiri ile Gimus kasabasi arasl, yol kenari, kayalik habitat, 1600 m., 19.06.2006
L80 inegél tepe ile Alan koy aras, yol kenari, orman alti ve agikliklari, 1650 m., 19.06.2006
L81 Karaali kdyu giineyi tepeler, kayalik habitat, 1250m., 19.06.2006

L82 Gumis kasabas! Ustil Kabali dere mevki, korunmus step, 900m., 19.06.2006

L83 Sultancayiri ile Gimus kasabasi arasl, yol kenari, kayalik habitat, 1300 m., 19.06.2006
L84 Karaali kdyii glineyi Karagdz-Maltepe civarlari, kayalik habitat, 1400m., 19.06.2006
L85 Bacakoglu kdyu ile Bacakoglu yaylasi arasi, yol kenari, Carpinus ¢aliliklari alti, 1400 m., 20.06.2006
L86 Glvendzl kdyl yaylasi ile Campinar kdyu yaylasi arasi, P.nigra ormani alti ve ¢evresi, 1350 m., 20.06.2006
L87 Bacakoglu kdyu ustli Clineytdede mevkii, Fagus ormani alti, 1450 m., 20.06.2006
L88 Guvenodzl kdyu ustleri, P.nigra ormani agikliklari, 1100 m., 20.06.2006

L90 Bacakoglu kdyu ile Bacakoglu yaylasi arasi, yolkenari, 1350m., 20.06.2006

L91 Beytepe ile Sallar kdy arasi, yol kenari ¢ali altlari, 1150m., 27.06.2006

L92 Beytepe ile Sallar kdyt arasl, yol kenari, 1450 m., Fagus ormanti alti, 27.06.2006

L93 Beytepe ile Sallar koyi arasl, yol kenari kayalik habitat, 1500m.., 27.06.2006

L94 Ineg6l Tepe gevresi, Astragalus caliliklari alti, 1750m., 27.06.2006

L95 Alan kodyu ile Alan yaylasi arasl, yol kenari, orman agikliklari, 1550 m., 04.07.2006
L96 Glimus kasabasi ile Sultangayiri arasl, yol kenari kayalik habitat, 1250m., 04.07.2006
L97 Sultangayiri ile Gimis kasabasi arasl, yol kenari, kayalik habitat, 1600 m., 04.07.2006
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Cizelge 4. Devam ediyor

L98 Sultangayiri ile Sallar kdyi yaylasi arasi, dere kenari, nemli habitat, 1650 m., 04.07.2006
L99 Gumus kasabas! Ustu Kabali dere mevki, korunmus step, 900m., 04.07.2006,
L100 Sultangayiri ile Gimis kasabasi arasl, yol kenari, kayalik habitat, 1450 m., 04.07.2006
L101 Giivenozii kéyi ile Istanbul asfalti aras, yol kenari, 900 m., 10.07.2006
L102 Guvenozi kdyu yaylalar gevresi, Pinus nigra ormani altlari, 1400 m., 10.07.2006
L103 Campinar kdyu Ustleri, orman alti, nemli habitat,1250m.,10.07.2006
L104 Bacakoglu kéyu usti, yol kenari, 1200 m., 10.07.2006
L105 Beytepe ile Sallar kdyu arasi, yol kenari kayalik habitat, 1400m.., 16.07.2006
L106 Sultangayiri ile Gimis kasabasi arasl, yol kenari, kayalik habitat, 1650 m., 16.07.2006
L108 Karaali kdyu giineyi Karagdz-Maltepe civarlari, kayalik habitat, 1400m., 23.07.2006
L109 Beytepe ile Sallar koyu arasi, yol kenart, 1300 m., 28.07.2006
L110 Beytepe mevkii, yol kenari, 1600 m., 28.07.2006
L111 Sultangayiri ile Gimis kasabasi arast, yol kenari, kayalik habitat, 1300 m., 28.07.2006
L112 Giivenozii koyi ile istanbul asfalti arasi, 950m., 17.08.2006
L113 Guvendzi kdyu Ustleri, P.nigra ormani agikhklari, 1100 m., 17.08.2006
L115 Gumis kasabasi ile Sultancayiri arasl, yol kenari kayalik habitat, 1200m., 23.08.2006
L119 Sultangayiri ile Gimils kasabasi arasl, yol kenari, 1200 m., 07.09.2006
L120 Ovacik kdyunin dogusu, ¢aliliklar, 1150 m., 07.09.2006
L121 Sultangayiri ile Gimis kasabasi arasl, yol kenari, 1300 m., 20.09.2006
L123 Sultangayiri ile Gimiis kasabasi arast, yol kenari, 1200 m., 27.09.2007
L124 Sultangayiri ile Gimis kasabasi arasl, yol kenari, 1600 m., 27.09.2007
L127 Gumus kasabasi Usti Kabali dere mevki, korunmus step, 900m., 25.04.2008
L129 Giimis kasabasi Ustii Kabali dere mevki, agik alanlar, 1000m., 10.06.2008
L130 Inegol tepe ile Alan kdyii arasi, yol kenari, P.sylvestris ormani alti, 1750 m., 10.06.2008
L131 Guvendzi kdy ile Glivendzi yaylasi arasi, yol kenari, 1225 m., 10.06.2008
L132 Beytepe ile Sallar kdyi arasl, yol kenari kayalik habitat, 1400m., 10.06.2008
L133 Gumus kasabasi ustu Kabali dere mevki, acik alanlar, 1000m.., 21.06.2008
L134 Giivenozil koyi ile istanbul asfalti arasi, Quercus caliliklari, 1000m., 21.06.2008
L135 Beytepe ile Sallar kdyi arasl, yol kenari Quercus caliliklar alti, 1400m., 21.06.2008
L136 Bacakoglu koyu usti Clneytdede mevkii, Fagus ormani altlari, 1500 m., 04.07.2008
L137 Cokek yaylasi mevkii, Pinus sylvestris ormani altlari, 1500 m., 04.07.2008
L138 Glvendzi Koy Gst, Pinus nigra ormani altlari, 1160 m., 04.07.2008
L139 Cokek yaylasi mevkii, Pinus sylvestris ormani altlari, 1580 m., 04.07.2008
L140 Gumus kasabasi Ustu Kabali dere mevki, acik alanlar, 1100m., 04.07.2008
L141 Beytepe ile Sallar kdyi arasi, Fagus ormani alti, 1600 m., 04.07.2008
L142 Guvendzi Koyu ile Guvendzi Yaylasi arasl, cali altlari, 1300 m., 04.07.2008

3. Bulgular

Aragtirma Alaninda Bulunan Bitkilerin Listesi (Floristik Liste)

PTERIDOPHYTA
EQUISETACEAE
Equisetum arvense L. L103, 3405, H.
POLYPODIACEAE
Polypodium vulgare L. subsp. vulgare L. L55, 2322, H.

SPERMATOPHYTA
GYMNOSPERMAE
PINACEAE
Pinus sylvestris L. L61, 2369, Ph. Pinus nigra Arn. subsp. pallasiana (Lamb.) Holmboe L16, 2002, Ph.
CUPRESSACEAE
Juniperus communis subsp. alpina (Sm.) Celak. L28, 2160, Ph. Juniperus oxycedrus L. subsp. oxycedrus L74, 2575 Juniperus
foetidissima Willd. L84, 2802, Ph. Juniperus excelsa Bieb. L108,3296, Ph.
EPHEDRACEAE
Ephedra major Host. L62, 2395, Ch.

ANGIOSPERMAE

DICOTYLEDONES
RANUNCULACEAE
Nigella orientalis L. L99, 3179, H. Nigella segetalis Bieb. L96, 3104, H. Nigella arvensis L. var. glauca Boiss. L9, 1838, T.
Delphinium peregrinum L. L99, 3175, T. Delphinium venulosum Boiss. L69, 2489, Ir.-Tur. Element, Endemik, LR (Ic), T.
Consolida orientalis (Gay) Schrod. L9, 1842, Ir.-Tur. Element, T. Clematis vitalba L. L112, 3368, Ph. Adonis aestivalis L. subsp.
aestivalis L140, 3484, T. Adonis flammea Jacq. L49, 2286, T. Ranunculus brutius Ten. L73, 2556, Euro-Sib. Element, H.
Ranunculus repens L. L90, 2872, Ch.
Ranunculus kotschyi Boiss. L91, 2991, H. Ranunculus constantinopolitanus (DC) d’Urv. L68, 2468, H.
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Ranunculus oxyspermus Willd. L75, 2622, H. Ranunculus argyreus Boiss. L52, 2314, H. 25. Ranunculus rumelicus Griseb. L76,
2641, E.Medit Element, H. Ranunculus muricatus L. L4, 1771, T. Ranunculus arvensis L. L6, 1784, T. Ceratocephalus falcatus
(L.) Pers. L45, 2240, T.

BERBERIDACEAE

Berberis vulgaris L. L115, 3393, Ph. Berberis crataegina DC. L28, 2151, Ph.

PAPAVERACEAE

Chelodonium majus L. L16, 2004, Euro-Sib. Element, H. Papaver rhoaes L. L9, 1845, T. Papaver argemone L. L49, 2293, T.
Corydalis solida(L) Sw. subsp. solida L42, 2229, G. Fumaria officinalis L. L49, 2290, T. Fumaria asephala Boiss. L59, 2349, Ir.-
Tur. Element, T.

CRUCIFERAE

Crambe tataria Sebedk, Dissert. var. tataria Ic. L93, 3024, H. Rapistrum rugosum (L.) All. L9, 1840, T.

Conringia perfoliata (C.A.Mey.) Bush. L61, 2363, T. Cardaria draba (L.) Desv. L67, 2458, H. Aethionema armenum Boiss. L69,
2479, Ir.-Tur. Element, H. Thlaspi perfoliatum L. L46, 2250, T. Capsella bursa-pastoris (L.) Medik L94, 3071, T. Euchdium
syriacum (L.) R. Br. L68, 2472, T. Fibigia eriocarpa (DC) Boiss. L50, 2299, H. Alyssum dasycarpum Steph.ex Willd. L91, 2906,
T. Alyssum hirsutum Bieb. L50, 2300, T.Alyssum repens Baumg. var. trichostachyum L57, 2335, H. Alyssum praecox Boiss.&
Bal. var. praecox L9,1854, Endemik, LR (Ic), Ch.

Alyssum sibiricum Willd. L6, 1788, H. Alyssum murale Waldst.& Kit. var. murale L74, 2597, Ch. Clypeola jonthlaspi L. L47,
2252, T. Draba rigida Willd. var.rigida L56, 2325, Endemik., LR (Ic), H. Draba muralis L.

L52, 2312, T. Erophila verna (L.) Chevall. subsp.verna L46, 2244, T. Arabis caucasica Willd. subsp. caucasica

L56, 2330, H. Arabis sagittata (Bertol) DC. L17, 2038, H. Arabis abietina Bornm. L47, 2262, Euxine(mt.) Element, Endemik,
VU, H. Turritis laxa ( Sibth.& Sm.) Hayek L136, 3477, T. Barbarea vulgaris R. Br. L64, 2404, H.

Cardamine bulbifera (L.) Crantz L136, 3478, Euro-Sib. Element, H. Aubrieta canescens (Boiss.) Bornm. subsp. canescens L7,
1804, Endemik, LR (Ic), H. Hesperis bicuspidata (Willd.) Poiret. L68, 2471, H. Hesperis buschiana Tzvelev. L65, 2415,
Endemik, LR (nt), H. Erysimum cuspidatum (Bieb.) DC. L81, 2726, H. Erysimum leptophyllum (Bieb.) Andrz. L81, 2725, H.
Erysimum eginense Hausskn. L8, 1823, Endemik, VU, H. Erysimum smyrnaeum Boiss.& Bal. L10, 1150m., 1869, H. Erysimum
graecum Boiss.& Heldr. L6, 1785, H. Alliaria petiolata (Bieb) Cav.& Grande L15, 1979, T. Sisymbrium officinale (L.) Scop.
L109, 3337, T. Sisymbrium altissimum L. L15, 1978, T. Sisymbrium orientale L. L96, 3120, T. Sisymbrium loeselii L. L82,
2738, T. 75. Descurainia sophia (L.) Webb ex Prantl. L69, 2486, T. Arabidopsis thaliana (L.) Heynhold. L56, 2324, T. Camelina
rumelica Vel. L62, 2386, T.

RESEDACEAE

Reseda lutea L.var. lutea L16, 2010, H. Reseda luteola L. L101, 3191, H.

CISTACEAE

Helianthemum nummularium (L.) Miller. subsp. nummularium. L91, 2998, Ch. Helianthemum nummularium (L.) Miller. subsp.
lycaonicum Coode &Cullen. L47, 2266, Endemik, LR (Ic), Ch. Helianthemum canum (L.) Baumg.Group a. Boiss. L84, 2794, H.
Helianthemum canum (L.) Baumg.Group d. Boiss. L12, 1954, H.

Helianthemum salicifolium (L.) Miller. L103, 3269,T.

VIOLACEAE

Viola odorata L. L76, 2644, H. Viola suavis Bieb. L45, 2238, H. Viola siecheana Becker L7, 1816, H. Viola kitaibeliana Roem.&
Schult. L47, 2256, T.

POLYGALACEAE

Polygala pruinosa Boiss. subsp. pruinosa L62, 2394, H. Polygala anatolica Boiss.& Heldr. L72, 2543, H. Polygala monspeliaca L.
L81, 2714, Medit.Element, T.

CARYOPHYLLACEAE

Arenaria ledebouriana Fenzl.var.ledebouriana L63, 2401, 3248, Endemik, LR (Ic), H. Minuartia hirsuta (Bieb.) Hand. L7, 1805,
H. Minuartia multinervis (Boiss.) Bornm. L129, 3457, Ir.- Tur.Element, T. Minuartia micrantha Schischk. L6, 1799, H.
Minuartia corymbulosa (Boiss.& Bal.) Mc Neil.var.corymbulosa L10, 1877, Ir.-Tur. Element, Endemik, LR (nt), H. Minuartia
subtilis (Fenzl.) Hand. L105, 3234, Ir.-Tur. Element, T. Stelleria media (L.) Vill. subsp. media L50, 2303, T. Stellaria holestea L.
L53, 2318, Euro-Sib. Element, H. Cerastium diffusum Pers. L86, 2840, T. Holosteum umbellatum L.var. glutinosum (Bieb) Gay.
L51, 2308, T. Telephium imperati L. subsp. orientale (Boiss.) Nyman. L129, 3454, H. Dianthus liboschitzianus Ser. L97, 3149,
H. Dianthus balansae Boiss. L75, 2618, Endemik, LR (Ic), H. Dianthus zonatus Fenzl. var. aristatus (Boiss) Reeve. L24, 2100,
Ch. Dianthus carthusianorum L. L102, 3218, Ch. Petrorhagia prolifera (L.) Ball & Heywood. L10, 1881, T. Velezia rigida L.
L133, 3464, T. Saponaria glutinosa Bieb. L72, 2514, H. Saponaria prostrata Willd. subsp. prostrata L74, 2596, Ir.-Tur. Element,
Endemik, LR (Ic), H. Silene italica (L.) Pers. L14, 1971, H. Silene capitellata Boiss. L84, 2797, Endemik, LR (Ic), H. Silene otites
(L.) Wibel. L108, 3313, H. Silene spergulifolia (Desf.) Bieb. L10, 1901, Ir.-Tur. Element, H. Silene supina Bieb. subsp. pruinosa
(Boiss.) Chowdh. L96, 3121, H. Silene thymifolia Sibth & Sm. L104, 3417, Ch.

Silene vulgaris (Moench) Garcke.var. vulgaris L67, 2443, H. Silene vulgaris (Moench) Garcke.var. commutata (Guss.) Coode &
Cullen. L103, 3404, H. Silene compacta Fischer. L17, 2017, H. Silene alba (Miller) Krause subsp. eriocalycina (Boiss.) Walters.
L9, 1841, H.

ILLECEBRACEAE

Herniaria incana Lam. L129, 3469, H. Paronychia kurdica Boiss. subsp. kurdica var. kurdica L91, 2887, H.
POLYGONACEAE

Rumex acetosella L. L10, 1878, H.

CHENOPODIACEAE

Chenopodium foliosum (Moench) Aschers. L15, 1999, T.

GUTTIFERAE
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Hypericum lydium Boiss. L84, 2798, H. Hypericum scabrum L. L75, 2636, Ir.-Tur. Element, H. Hypericum venustum Fenzl. L4,
1774, H. Hypericum montbretii Spach. L85, 2819, 2873, H. Hypericum orientale L. L91, 2962, H. 130. Hypericum origanifolium
Willd. L66, 2436, H. Hypericum perforatum L. L99, 3172, H.

MALVACEAE

Alcea apterocarpa (Fenzl.) Boiss. L10, 1883, Ir.-Tur. Element, Endemik, LR (Ic), H.

LINACEAE

Linum nodiflorum L. L81, 2704, Medit. Element, T. Linum hirsutum L. subsp.pseudoanatolicum Davis. L101, 3188, Ir.-Tur.
Element, Endemik, LR (Ic), H.

GERANIACEAE

Geranium lucidum L. L7, 1814, T. Geranium rotundifolium L. L80, 2695, T. Geranium pusillum Burm. L73, 2561, T. Geranium
tuberosum L. subsp. tuberosum L75, 2638, G. Geranium macrostylum Boiss. L70, 2506, E.Medit(mt.) Element, H. Geranium
pyrenaicum Burm. L78, 2664, H. Erodium ciconium (L.) L’Herit. L79, 2689, T. Erodium amanum Boiss. & Kotschy. L36, 2197,
Ir.-Tur. Element, Endemik, LR (Ic), H. Erodium cicutarium (L.)L Herit. subsp.cicutarium L49, 2289, T. Erodium acaule (L.)
Becherer & Thell. L46, 2242, H.

ACERACEAE

Acer tataricum L. L70, 2495, Ph. Acer campestre L. subsp. campestre L85, 2809, Ph. Acer campestre L. subsp. leiocarpum (Opiz)
Pax. L73, 2550, Euro-Sib. Element, Ph. Acer hyrcanum Fisch & Mey. subsp. hyrcanum L83, 2785, Ph.

RHAMNACEAE

Palirus spina-christi Miller. L23, 2096, Ph.

ANACARDIACEAE

69. Rhus L.

Rhus coriaria L. L101, 3194, Ph.

LEGUMINOSAE

Chamaecytisus supinus (L.) Link. L91, 3009, Euro-Sib. Element, Ch. Chamaecytisus austriacus (L.) Link. L91, 2923, Euro-Sib.
Element, Ch. Chamaecytisus pygmaeus (Willd.) Rothm. L74, 2587, Euro-Sib. Element, Ch. Genista tinctoria L. L88, 2862, Euro-
Sib. Element, Ch. Genista albida Willd. L62, 2397, Ch. Argyrolobium biebersteinii Ball. L138, 3482, H. Colutea cilicica Boiss.
L74, 2581, Ph. Astragalus amasiensis Freyn. L47, 2268, H. Astragalus densifolius Lam. subsp. amasiensis L7, 1813, Ir.-Tur.
Element, Endemik, LR (Ic), H. Astragalus leucothrix Freyn & Bornm. L66, 2434, Ir.-Tur. Element, Endemik, LR (Ic), Ch.
Astragalus pseudocaspius Fischer. L115, 3382, Ch. 162. Astragalus microcephalus Willd. L83, 2765, Ir.-Tur. Element, Ch.
Astragalus tokatensis Fischer. L29, 2163, Ir.-Tur. Element, Endemik, LR (Ic), Ch. Astragalus barba-jovis DC.var. barba-jovis L31,
2178, Ch. 165. Astragalus barba-jovis DC.var. candicans Sirj. L27, 2110, Ir.-Tur. Element, Ch. Astragalus micropterus Fischer.
L103, 3271, Ir.-Tur. Element, Endemik, LR (Ic), Ch. Astragalus strictispinsis Boiss. L38, 2212, Endemik, LR (nt), Ch. Astragalus
baibutensis Bunge. L99, 3184, Ir.-Tur. Element, Endemik, LR (Ic), Ch. Astragalus anthylloides Lam. L47, 2269, Ir.-Tur. Element,
H. Astragalus ponticus Pall. L85 2804, H. Astragalus strigillosus Bunge. L6, 1780, Ir.-Tur. Element, H.

Astragalus karamasicus Boiss & Ball. L65, 2409, Ir.-Tur. Element, Endemik, LR (Ic), H. Astragalus onobrychis L. L69, 2485, H.
Astragalus angustifolius Lam. subsp. angustifolius var. Angustifolius L28, 2161, Ch. Oxytropis fominii Grossh. L103, 3398, Ir.-
Tur. Element, H. Psoralea bituminosa L. L74, 2579, H. Vicia cracca L. subsp.cracca L72,

2545, Euro-Sib. Element, H. Vicia cracca L. subsp.tenuifolia (Roth) Gaudin. L72, 2528, H. Vicia cracca L. subsp. stenophylla Vel.
L72, 2535, H. Vicia villosa Roth. subsp.villosa L78 2666, T. Vicia ervillia (L.) Willd. L85 2822, T.

Vicia noena Reuter ex Boiss. var. neona L67, 2449, Ir.-Tur. Element, T. Vicia sativa L. subsp. sativa L69, 2478, T.

Lathyrus aureus (Stev.) Brandza. L90, 2871, Euxine Element, H. Lathyrus tukhtensis Czecz. L91, 2981, Endemik, LR (Ic), H.
Lathyrus pratensis L. L103, 3407, H. Lathyrus laxiflorus (Desf.) O.Kuntze. subsp. laxiflorus L73, 2551, H.

Lathyrus czeczottianus Bassler. L1, 1757, Endemik, LR (Ic), H. Lathyrus roseus Stev. L70, 2496, Hyrcano-Euxine Element., H.
Lathyrus inconspicuus L. L66, 2440, T. Lathyrus cicera L. L74, 2581, T. Lathyrus aphaca L.var. biflorus Post. L95, 3094, T.
Ononis spinosa L. subsp. leiosperma (Biss.) Sirj. L17, 2053, Ch. Trifolium repens L.var. repens L77, 2660, H. Trifolium campestre
Schreb. L137, 3481, T. Trifolium pratense L.var. pratense L102, 3210, H.

Trifolium medium L.var. medium L91, 2928, H. Trifolium ochroleucum Huds. L70, 2507, H. Trifolium pannonicum Jacg. subsp.
elongatum (Willd.) Zoh. L72, 2549, Endemik, LR (Ic), H. Trifolium hirtum All. L74, 2592, Medit Element., T. Trifolium arvense
L. var. arvense L74, 2589, T. Trifolium purpureum Lois.var. purpureum L77, 2659, T. Melilotus officinalis (L.) Desr. L90, 2870,
T. Melilotus alba Desr. L74, 2582, T. Medicago x varia Martyn. L109, 3331, H. Medicago falcata L. L102, 3216, H. Medicago
minima (L.) Bart.var. minima L66, 2437, T. Dorycnium graecum (L.) Ser. L10, 1913, Ch. Dorycnium pentaphyllum Scop. subsp.
herbaceum (Vill.) Rouy. L74, 2580, Ch.

Dorycnium pentaphyllum Scop. subsp. anatolicum (Boiss.) Gams. L102, 3215, Ch. Lotus corniculatus L. var. corniculatus L138,
3486,T. Anthyllis vulneraria L. subsp. boissieri (Sag.) Bornm. L102, 3221, Ch. Coronilla emerus L. subsp. emeroides (Biss. &
Sprun) Uhrova. L74, 2590, Ph Coronilla orientalis Miller.var. orientalis L20, 2077, H. Coronilla varia L. subsp.varia L73, 2559,
H. Hedysarum varium Willd. L73, 2598, Ir.-Tur. Element, H. Onobrychis armena Boiss. L103, 3309, Endemik, LR (Ic), H.
Onobrychis oxyodonta Boiss. L88, 2859, H. Onobrychis tournefortii (Willd.) Desv. L9, 1848, Endemik, LR (Ic), H.

ROSACEAE

Prunus spinosa L. L38, 2218, Euro-Sib. Element, Ph. Prunus divericata Ledeb. subsp.divericata L28, 2154, Ph. Cerasus incana
(Palas) Spach. L120, 3434, Ir.Tur.Element, Ph. Cerasus avium (L.) Moench. L131, 3459, Ph. Amygdalus communis L. L127,
3450, Ph. Filipendula vulgaris Moench. L81, 2707, Euro-Sib. Element, H. Rubus discolor Weihe & Nees. L17, 2024, Ch. Rubus
canescens DC.var. canescens L10, 1886, Ch. Rubus canescens DC.var. glabratus (Godron) Davis & Meikle. L109, 3338, Euro-
Sib. Element, Ch. Rubus hirtus Waldst. L115, 3394, Ch. Potentilla argentea L. L97, 3155, H. Potentilla recta L.Group B L100,
3186, H. Potentilla supina L. L91, 2965, H. Potentilla erecta (L.) Rauschel. L73, 2552, H. Potentilla micrantha Ramond ex DC.
L52, 2313, H. Fragaria vesca L. L136, 3479, H. Geum urbanum L. L91, 2965, Euro-Sib. Element, H. Sanguisorba minor Scop.
subsp.muricata (Spach) Brig. L6, 1790, H. Alchemilla mollis (Buser) Rothm. L98, 3162, H. Rosa pulverulenta Bieb. L38, 2220, Ch.
Rosa horrida Fischer. L38, 2206, Ph. Rosa canina L. L10, 1914, Ph. Rosa dumalis Bechst.var. boissieri. L28, 2147, Ch.
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Cotonaster nummularia Fisch. L121, 3437, Ph. Pyracantha coccinea Roemer L17, 2021, Ph. Crataegus tanacetifolia (Lam.) Pers.
L121, 3433,3435, Endemik, LR (Ic), Ph. Crataegus bornmuelleri Zabel. L121, 3439, Ph.

Crataegus orientalis Palas ex Bieb.var. orientalis L121, 3440, Ph. Crataegus orientalis Palas ex Bieb.var. obtusata L121, 3436, Ph.
Crataegus szovitsii Pojark. L121, 3438, Ir.-Tur. Element?, Ph. Crataegus aronia (L.) Bosc.ex DC.var. aronia L123, 3441, Ph.
Crataegus monogyna Jacg. subsp. monogyna L123, 3442, Ph. Crataegus microphylla C.Koch L115, 3380, Hyrcano-Euxine
Element, Ph. Sorbus umbellata (Desf.) Fritsch.var. umbellata

L119, 3425, Ph. Sorbus umbellata (Desf.) Fritsch.var. cretica (Lindl.) Schneider. L72, 2527, Ph. Sorbus torminalis (L.) Crantz.var.
torminalis L81, 2736, Ph. Malus slyvestris Miller. subsp. orientalis (A.Uglitzkich) Browicz.var. orientalis L120, 3428, Ph.
LYTHRACEAE

Lythrum salicaria L. L19, 2064, Euro-Sib. Element, H.

ONOGRACEAE

Epilobium angustifolium L. L17, 2048, H. Epilobium hirsutum L. L19, 2062, 2065, H. Epilobium montanum L. L17, 2032, Euro-
Sib. Element, H. Epilobium lanceolatum Seb.& Mauri L91, 2927, H. Epilobium tetragonium L. subsp. lamyi (F.W.Schultz)
Nyman. L95, 3127, Euro-Sib. Element, H.

DATISCACEAE

Datisca cannabina L. L32, 2190, H.

CRASSULACEAE

Sedum acre L L97, 3157, Ch. Sedum album L. L96, 3126, Ch. Sedum hispanicum L. var. hispanicum L94, 3082, T. Sedum
pallidum Bieb. var. bitynicum (Biss.) Chamberlain L10, 1892, H. Sempervivum brevipilum Muirhead. L108, 3294 Endemik,
LR (nt), Ch.

SAXIFRAGACEAE

Saxifraga rotundifolia L. L92, 2935, Euro-Sib. Element, H. Saxifraga cymbalaria L.var. cymbalaria L93, 3048, T.
UMBELLIFERAE

Eryngium campastre L. var. virens Link L123, 3445, H. Chaerophyllum byzantinum Boiss. L77, 2674, Euxine Element, H.
Anthriscus nemorosa (Bieb.) Sprengel. L68, 2467, H. Scaligeria tripartita (Kalen.) Tamamsch. L91, 2942, Euxine Element, H.
Foeniculum vulgare Miller. L103, 3277, H. Anethum graveolens L. L67, 2447, T.

Bupleurum sulphureum Boiss.& Ball. L96, 3109, Ir.-Tur. Element, Endemik, LR (Ic), T. Trinia scabra Boiss.& Noe

L94, 3076, Ir.-Tur. Element, H. Peucedanum ruthenicum Bieb. L113, 3371, H. Malabalia secacul Banks & Sol. L82, 2742, H.
Heracleum platytaenium Boiss. L90, 2869, Euxine Element?, Endemik, LR (Ic), H. Laserpitium hispidum Bieb. L17, 2057, H.
Torilis arvensis (Huds.) Link. subsp. arvensis L67, 2459, T. Torilis leptophylla (L.) Reichb. L91, 2896, T. Astrodaucus orientalis
(L.) Drude & Prantl. L101, 3206, Ir.-Tur. Element?, T. Caucalis platycarpus L. L59,

2350, T. Turgenia latifolia (L.) Hoffm. L27, 2012, T. Artedia squamata L. L9, 1839, T.

CORNACEAE

Cornus mas L. L30, 2165, Euro-Sib. Element, Ph.

CAPRIFOLIACEAE

.Sambucus ebulus L. L104, 3414, Euro-Sib. Element, H. Sambucus nigra L. L31, 2172, Euro-Sib. Element, Ph.

Viburnum lantana L. L12, 1950, Euro-Sib. Element, Ph. Lonicera caucasica Pallas. subsp. orientalis L72, 2534, Endemik, LR
(Ic), Ch. Lonicera etrusca Santi. var. etrusca L103, 3291, Medit Element, Ph.

VALERIANACEAE

Valeriana dioscoridis Sm. L55, 2323, E.Medit Element, H. Centranthus longiflorus Stev. subsp. longiflorus L72, 2512, Ir.-Tur.
Element, Ch. Valerianella pumila(L.)DC. L62, 2383, T. Valerianella vesicaria (L.) Moench. L129, 3468, T.

MORINACEAE

Morina persica L. L24, 2101, Ir.-Tur. Element, H.

DIPSACACEAE

Dipsacus laciniatus L. L17, 2014, H. Scabiosa columbaria L. subsp. columbaria var. columbaria L103, 3315, H. Scabiosa
argentea L. L103, 3314, H. Scabiosa micrantha Desf. L102, 3213, T. Scabiosa rotata Bieb. L10, 1865, Ir.-Tur. Element, T.
Pterocephalus plumosus (L.) Coulter. L10, 1872, T.

COMPOSITAE

Inula salicina L. L86, 2836, Euro-Sib. Element, H. Inula ensifolia L. L108, 3311, Euro-Sib. Element, H. Inula oculus-christii L.
L111, 3356, Euro-Sib. Element?, H. Inula britannica L. L111, 3301, Euro-Sib. Element?, H. Inula montbretiana DC. L111, 3312,
Ir.-Tur. Element, H. Helichrysum graveolens (Bieb.) Sweet. L93, 3060, H Helichrysum plicatum DC. subsp. plicatum L20, 2071,
H. Helichrysum arenarium (L.) Moench. subsp. aucheri (Boiss.) Davis& Kupicha. L94, 3091, Ir.-Tur. Element, Endemik, LR (Ic),
H Filago eriocephala Guss. L133, 3461, E.Medit.Element, T. Logfia arvensis (L.) Holub. L10, 1861, T. Aster alpinus L. L97,
3151, T. Bellis perennis L. L47, 2260, Euro-Sib. Element, H. Doronicum orientale Hoffm. L46, 2249, H. 319. Senecio mollis
Willd. L83, 2753, 2766, 2777, Ir.-Tur. Element?, H. Senecio pseudo-orientalis Schisckin. L15, 1974, Ir.-Tur. Element, H. Senecio
vernalis Waldst. & Kit. L49, 2283, T. Tussilago farfara L. L43, 2234, Euro-Sib. Element, G. Petasites hybridus (L.) Gaertner. L54,
2320, Euro-Sib. Element, H. Anthemis cretica L. subsp. pontica (Willd.) Grierson. L6, 1789, H. Anthemis cretica L. subsp.
tenuiloba (DC.) Grierson. L81, 2712, H. Anthemis cretica L. subsp. candiscans (Boiss.) Grierson. L91, 2925, H. Anthemis tinctoria
L.var. tinctoria L74, 2591, H. Achillea phrygia Boiss.& Ball. L83, 2774, Ir.-Tur. Element, Endemik, LR (Ic),H. Achillea
millefolium L. subsp. millefolium L11, 1937, Euro-Sib. Element, H.

Achillea millefolium L. subsp. pannonica (Scheele) Hayek. L74, 2615, Euro-Sib. Element, H. Achillea coarctata Poir.

L17, 2031, H. Achillea biebersteinii Afan. L27, 2107, Ir.-Tur. Element, H. Tanacetum poterifolium (Ledeb.) Grierson. L72, 2519,
Euxine Element, H. Tanacetum parthenium (L.) Schultz Bip. L77, 2671, H. Tripleurospermum oreades (Boiss.) Rech.var. oreades
L47, 2270, H. Artemisia absinthium L. L15, 1989, Ch. Cirsium osseticum (Adams.) Petrak L113, 3375, H. Cirsium vulgare
(Savi.) Ten. L105, 3273, H. Cirsium hypoleucum D.C. L85 2813, Euxine Element, H. Cirsium pseudopersonata Boiss.& Ball
subsp. pseudopersonata L91, 2952, Euxine Element, H. Cirsium arvense (L.) Scop. subsp. arvense L102, 3220, H. Cirsium arvense
(L.) Scop. subsp. vestitum (Wimmer &Grab.) Petrak. L20, 2079, H. Picnomon acarna (L.) Cass. Glimis kasabasi Ustli Kabali dere
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mevKi, acik alanlar, 1000m., 01.07.2008, 3476, E. Medit Element, T. Ptilostemon afer (Jacq.) Greuter subsp. eburneus Greuter.
L132, 3460, Endemik, LR (Ic), H. Carduus tmoleus Boiss. L71, 2508, H. Carduus nutans L. nutans sensu-lato L77, 2653, H.
Carduus acanthoides L. subsp. acanthoides L17, 2030, Euro-Sib. Element, H. Carduus pycnocephalus L. subsp. albidus (Bieb.)
Kazmi. L66, 2432, T. Centaurae virgata Lam.GroupA L101, 3208, H. Centaurae virgata Lam. GroupB. L17, 2054, H.
Centaurea solsitalis L. subsp. solsitalis L99, 3181, T. Centaurea iberica Trev.ex Sprengel. L28, 2149, T. Centaurea urvillei DC.
subsp. urvillei L103, 3247, Medit Element, H. Centaurea urvillei DC. subsp. stepposa L91, 2895, Ir.-Tur. Element, H. Centaurea
carduiformis DC. subsp. carduiformis L101, 3203, H. Centaurea pichleri Boiss. subsp. pichleri L6, 1782, H. Centaurea triumfettii
All.Group A L6, 1781, H. Centaurea triumfettii All.Group B L72, 2529, H. Centaurea depressa Bieb. L69, 2483, T. Centaurea
cankiriense A.Duran & H.Duman L103, 3310, Endemik, DD, H. Crupina crupinastrum (Moris) Vis. L74, 2572, T. Carthamus
lanatus L. L108, 3286, T. Carthamus dentatus Vahl.

L115, 3381, T. Xeranthemum annuum L. L17, 2043, T. Echinops ritro L. L111, 3359, H. Echinops galaticus Freyn. L17, 2033,
Euxine Element, H. Scolymus hispanicus L. L112, 3360, Medit Element, H. Cichorium intybus L. L9, 1853, H. Scorzonera
tomentosa L. L108, 3308, Ir.-Tur. Element, Endemik, LR (Ic), H. Tragopogon longirostris Bich. ex Schultz var. abbreviatus
Boiss. L57, 2340, H. Tragopogon coloratus C.A.Meyer L74, 2568, Ir.-Tur. Element, H. Tragopogon buphthalmoides (DC.)
Boiss.var. buphthalmoides L86, 2824, H. Leontodon hispidus L.var.hispidus

L72, 2516 Leontodon hispidus L.var. glabratus (W.Koch)Bisch, H. L109, 3330 Reichardia glauca Matthews. L101, 3195,
Ir.Tur.Element, H. Pilosella hoppeana (Schultes) C.H. &F.W.Schultz subsp. pilisquama (NP.) Sell & West. L38, 2209/A, H.
Pilosella hoppeana (Schultes) C.H. &F.W.Schultz subsp. troica (Zahn) P.D.Sell & West. L38, 2209/B, H. Pilosella pilosolloides
(Vill.) Sojak subsp. pilosolloides L15, 1998, H. Mulgedium tataricum (L.)DC. L95, 3136, H. Lactuca seriola L. L35, 2195, Euro-
Sib. Element, H. Scariola viminea (L.) F.W.Schmidt. L115, 3391, H. Scariola orientalis (Boiss.) Sojak L108, 3307, Ir.-Tur.
Element, H. Lapsana communis L. subsp. alpina (Boiss.& Bal.) Sel. L27, 2125, Euxine(mt.)Element, H. Lapsana communis L.
subsp. intermedia (Bieb.) Hayek L27, 2122, H.

Taraxacum serotinum (Waldst & Kit.) Poiret. L15, 1973, H. Taraxacum scaturiginosum G.Hagl. L46, 2241, H. Taraxacum
buttleri Van Soest. L35, 2194, H. Chondrilla juncea L.var. juncea L27, 2114, H. Crepis macropus Boiss.& Heldr. L113, 3369, Ir.-
Tur. Element, Endemik, LR (Ic), H. Crepis pulchra L. L108, 3279, T. Crepis foetida L. subsp. foetida L49, 2288, T. Crepis foetida
L. subsp. rhoeadifolia (Bieb.) Celak L9, 1850, T.

CAMPANULACEAE

177. Campanula L.

Campanula latifolia L. L95, 3137, Euro-Sib. Element, H. Campanula rapunculoides L. subsp. rapunculoides

L91, 3023, Euro-Sib. Element, T. Campanula rapunculoides L. subsp. cardifolia (C.Koch) Damboldt. L102, 3212, H.

Campanula glomerata L. subsp. hispida (Witasek)Hayek L102, 3223, Euro-Sib. Element, H. Campanula psilostachya Boiss.&
Kotschy. L93, 3052, E.Medit Element, Endemik, LR (nt), H. Campanula olympica Boiss. L74, 2571, Euxine Element, H.
Campanula rapunculus L. var. lambertiana (A.DC.) Boiss. L87, 2855, Euro-Sib. Element, H. Asyneuma amplexicaule (Willd.)
Hand.-Mazz. subsp. amplexicaule var. amplexicaule L102, 3209, H. Asyneuma limonifolium (L.) Janchen subsp. limonifolium
L103, 3228, H. Asyneuma limonifolium (L.) Janchen subsp. pestalozzae (Boiss.) Damboldt L102, 3224, Endemik, LR (Ic), H.
Asyneuma rigidum (Willd.) Grossh. subsp. rigidum

L81, 2733, Ir.-Tur. Element, H. Asyneuma virgatum (Labill.) Bornm. subsp. virgatum L10, 1891, H. Legousia falcata (Ten.)
Fritsch. L88, 2520, Medit Element, T. Legousia speculum-veneris (L.) Chaix. L70, 2493,

Medit Element, T. Legousia pentagonia (L.) Thellung. L91, 2920, T.

PRIMULACEAE

Primula vulgaris Huds. subsp. vulgaris L47, 2252, Euro-Sib. Element, Ch. Androsace maxima L. L48, 2275, T.

Cyclamen coum Miler var. coum L76, 2643, G. Lysimachia verticillaris Sprengel. L85, 2820, Hyrcano-Euxine Element, H.
Anagallis foemina Miller. L83, 2771, Medit Element, T.

OLEACEAE

Jasminium fruticans L. L108, 3283, Medit Element, Ph.

APOCYNACEAE

Vinca herbaceae Waldst. & Kit. L61, 2359, Ch.

ASCLEPIADACEAE

Vincetoxicum fuscatum(Hornem.) Reichb. subsp. boissieri (Kusn.) Browiez. L77, 2687, Ir.-Tur. Element, Endemik, LR (Ic), H.
CONVOLVULACEAE

Convolvulus aucheri Choisy. L66, 2435, E.Medit Element, H. Convolvulus cantabrica L. L83, 2757, Ch. Convolvulus lineatus L.
L8, 1829, H. Convolvulus holosericeus Bieb. subsp. macrocalycinus Hausskn.& Bornm. L74, 2595, Ir.-Tur. Element, Endemik,
LR (nt), H. Convolvulus assyricus Griseb. L1, 1755, Ir.-Tur. Element, Endemik, LR (Ic), Ch. Convolvulus cataonicus Boiss.&
Hausskn. L81, 2715, Ir.-Tur. Element, Endemik, LR (Ic), Ch. Convolvulus arvensis L. L91, 2924, H.

CUSCUTACEAE

Cuscuta epithymum (L.) L. var. epithymum L2102, 3225/B, Vp. Cuscuta approximata Babington var. approximata L69, 2480, Vp.
BORAGINACEAE

Heliotropium eurapaeum L. L9, 1856, T. Heliotropium suaveolens Bieb. L27, 2116, E.Medit Element?, T.

Lappula barbata (Bieb.) Gurke. L27, 2109, Ir.-Tur. Element, H. Lappula microcarpa (Ledeb.) Gurke & Prantl. L10, 1903, Ir.-Tur.
Element, H. Lappula squarrosa (Retz.) Dumort. L83, 2751, H. Myosotis ramosissima Rochel ex Schultes subsp. ramosissima L68,
2463, T. Myosotis arvensis (L.) Hill. subsp.arvensis L75, 2637, T. Myosotis alpestris F.W.Schmidt. L77, 2657, H. Myosotis
litospermifolia(Willd.)Hornem. L80 2692, H. Myosotis sicula Guss. L62, 2398, T. Paracaryum ancyritanum Boiss. L10, 1868,
Ir.-Tur. Element, Endemik, LR (Ic), H. Paracaryum paphlagonicum (Bornm.) R.Mill L74, 2614, Ir.-Tur. Element, Endemik, LR
(cd), H. Cynoglossom officinale L. L74, 2610, Euro-Sib. Element, H. Cynoglossom creticum Miller. L6, 1793, H. Cynoglossom
montanum L. L1,1759, Euro-Sib. Element, H. Buglossoides arvensis (L.) Johnston L51, 2305, T. Neatostema apulum (L.)
Johnston L47, 2261, Medit Element, T. Echium italicum L. L9, 1847, Medit Element?, H. Echium vulgare L. L16, 2008, Euro-
Sib. Element, H. Echium plantagineum L. L72, 2521, Medit Element, T. Onosma sericeum Willd. L9, 1849, Ir.-Tur. Element, H.
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Onosma isauricum Boiss & Heldr. L6, 1777, Ir.-Tur. Element, Endemik, LR (Ic), H. Onosma bracteusum Hausskn. & Bornm. L63,
2403, Ir.-Tur. Element, Endemik, LR (Ic), Ch. Onosma bourgaei Boiss. L56, 2326, Ir.-Tur. Element, H. Onosma alba roseum
Fisch.& Mey. subsp. alba roseum var. alba roseum L7, 1817, Ir.-Tur. Element, H.

Onosma aucheranum DC. L6, 1778, E.Medit Element, H. Onosma roussaei DC. L75, 2629, Ir.-Tur. Element, H. Onosma
armenum DC. L65, 2411, Endemik, LR (Ic), H. Cerinthe minor L. subsp. auriculata (Ten.) Domac.

L91, 2903, H. Anchusa leptophylla Roemer & Schultes subsp. leptophylla L59, 2346, H. Anchusa leptophylla Roemer & Schultes
subsp. incana (Ledeb.) Chamb. L67, 2451, Ir.-Tur. Element, Endemik, LR (Ic),H. Anchusa azurea Miller var. azurea L57, 2336, H.
Anchusa strigosa Labill. L82, 2740, H. Alkanna orientalis (L.) Boiss. var. orientalis L1, 1758, Ir.-Tur. Element, H.
SOLANACEAE

Atropa bellodona L. L16, 2005, Euro-Sib. Element, H. Hyocyamus niger L. L15, 1994, T.

SCROPHULARIACEAE

Verbascum ponticum (Boiss.) O.Kuntze. L30 2169, Euxine Element, Endemik, LR (cd), H. Verbascum oreophilum C.Koch. var.
oreophilum L72, 2537, Ir.-Tur. Element, H. Verbascum macrocarpum Boiss. L75, 2627, Ir.-Tur.Element, H. Verbascum spectabile
Bieb.var. spectabile L84, 2792, Euxine Element, H. Verbascum pyramidatum Bieb. L10, 1893, Hyrcano-Euxine Element, H.
Verbascum georgicum Bentham. L84, 2793, Ir.-Tur. Element, H. Verbascum krauseanum Murb. L9, 1852, Ir.-Tur. Element,
Endemik, LR (nt), H. Verbascum varians Freyn & Sint.var. varians L93, 3053, H. Verbascum lasianthum Boiss. ex Bentham L22,
2086, H. Verbascum songaricum Schrenk ex Fisch.& Mey. subsp. subdecurrens Hub.- Mor. L15, 2001, Ir.-Tur. Element, Endemik,
LR (Ic), H. Verbascum cheiranthifolium Boiss. var. cherianthifolium L88, 2863, H. Verbascum cheiranthifolium Boiss. var.
asperulum (Boiss.) Murb., L101,

3197, Endemik, LR (Ic), H. Scrophularia scopolii (Hoppe ex) Pers.var. scopolii L73, 2557, H. Scrophularia canina L. subsp.
bicolor (Sm.) Greuter L67, 2456, E.Medit Element, H. Linaria genistifolia (L.) Miller subsp. genistifolia L136, 3480, H. Linaria
genistifolia (L.) Miller subsp. linifolia (Boiss.) Davis L74, 2599, H. Linaria grandiflora Desf.

L17, 2015, Ir.-Tur. Element, H. Linaria corifolia Desf. L12, 1944, Ir.-Tur. Element, Endemik, LR (Ic), H. Digitalis ferruginea L.
subsp. ferruginea L17, 2035, Euro-Sib. Element, H. Digitalis lamarckii lvan. L83, 2779, Ir.-Tur. Element, Endemik, LR (Ic), H.
Veronica verna L. L62, 2379, Euro-Sib. Element, T. Veronica polita Fries. L47, 2253, T. Veronica anagallis-aquatica L. L64,
2405, H. Veronica jacquinii Baumg L49, 2294, Euro-Sib. Element, H. Veronica multifida L. L6, 1802, Endemik, LR (lIc), H.
Melampyrum arvense L.var.arvense L3, 1764/B, Euro-Sib. Element, T. Parentucellia latifolia (L.) Caruel. subsp. latifolia L139,
3483, Medit Element, T. Peducularis comosa L.var. sibthorpii (Boiss.) Boiss. L62, 2393, H. Peducularis comosa L.var. acmodonta
(Boiss.) Boiss. L3, 1764/A, H.

OROBANCHACEAE

Orobanche ramosa L. L91, 3022, Vp. Orobanche coelestis (Reuter) G. Beck. L10, 1889, Vp. Orobanche purpurea Jacq. L83,
2758, Vp. Orobanche grisebachii Reuter. L110, 3346, E. Medit Element, Vp. Orobanche minor Sm. L96, 3142, VVp. Orobanche
lutea Baumg. L3, 1765, VVp.

GLOBULARIACEAE

Globularia trichosantha Fisch. & Mey. L62, 2400, H.

VERBENACEAE

Verbena officinalis L. L101, 3193, H.

LABIATAE

Ajuga orientalis L. L3, 1762, H. Ajuga chamaepitys (L.) Schreber subsp. chia (Schreber) Arcangeli var. chia L129, 3467, H.
Teucrium orientale L.var. orientale L10, 1857, Ir.- Tur. Element, H. Teucrium orientale L.var. puberulens T.Ekim L82, 2747, Ir.-
Tur. Element, H. Teucrium chamaedrys L. subsp. chamaedrys L9, 1834, Ch. Teucrium polium L. L91, 2884, H. Scutellaria
salviifoliae (Boiss.) Edmondson. L96, 3115, Endemik, LR (Ic), H. Scutellaria orientalis L. subsp. pinnatifida Edmondson. L6,
1783, Ch. Phlomis pungens Willd.var. hirta.Velen. L108, 3319, H.

Phlomis russeliana (Sims) Bentham. L95, 3130, Euxine (mt.) Element, Endemik, LR (Ic), H. Phlomis armeniaca Willd. L96, 3169,
Ir.-Tur. Element, Endemik, LR (Ic), H. Lamium amplexicaule L. L6, 1801, Euro- Sib. Element, T.

Lamium purpureum L.var. purpureum L7, 1807, T. Lamium album L. L7,1806, Euro- Sib. Element, H. Wiedemannia orientalis
Fisch & Mey. L95, 3096, 3099, Ir.- Tur. Element, Endemik, LR (Ic), T. Marrubium vulgare L. L11, 1927, H. Marrubium
parviflorum Fisch & Mey. subsp. parviflorum L10, 1899, Ir.- Tur. Element, H. Marrubium heterodon (Bentham) Boiss.& Bal. L22,
2085,2087, E.Medit. Element, Endemik, LR (Ic), H. Marrubium globosum Montbret & Aucher ex Bentham. subsp. globosum L83,
2769, 2772, Ir.- Tur. Element, Endemik, LR (Ic), Ch. Marrubium astracanicum Jacq. subsp. astracanicum L77, 2647, Ch. Sideritis
montana L. subsp.remota (d’Urv.) P.W. Ball ex Heywood. L10, 1908, E. Medit. Element, T. Sideritis amasiaca Bornm. L26, 2103,
Endemik, LR (nt), H. Stachys huber-morathii Bhattachharjee L142, 3488, Endemik, VU, H. Stachys byzantina C.Koch. L10,
1863, Euro- Sib. Element, H. Stachys sylvatica L. L105, 3243, H. Stachys lavandulifolia Vahl.var. lavandulifolia L65, 2416, Ir.-
Tur. Element, H. Stachys iberica Bieb. subsp. stenostachya (Boiss.) Rech. L10, 1858, Ir.- Tur. Element, H. Stachys annua (L.) L.
subsp. annua var. annua L59, 2352, T. Stachys annua (L.) L. subsp. annua var. lycaonica Bhattacharjee. L9, 1843, Ir.- Tur.
Element, T. Nepeta italica L. L11, 1929, H. Nepeta cataria L. L27, 2123, Euro- Sib. Element, H. Nepeta nuda L. subsp. albiflora
(Boiss.) Gams. L7,1810, H. Prunella vulgaris L. L103, 3230, Euro- Sib. Element, H. Prunella laciniata (L.) L. L98, 3163, Euro-
Sib. Element, H. Origanum vulgare L. subsp. hirtum (Link) letswaart. L103, 3232, E.Medit. Element, H. Origanum vulgare L.
subsp.viride (Boiss.) Hayek. L96, 3116, H. Origanum vulgare L. subsp. vulgare L101, 3192, Euro- Sib. Element, H. Satureja
wiedemanniana (Lallem) Velen. L103, 3297, Endemik, LR (Ic), Ch. Clinopodium vulgare L. subsp. vulgare L94, 3081, H.
Clinopodium vulgare L. subsp. arundanum (Boiss.) Nyman. L95, 3135, H. Clinopodium umbrosum (Bieb.) C.Koch. L17, 2013,
H. Acinos rotundifolius Pers. L15, 1992, T. Thymus leucotrichus Hal.var. leucotrichus L10, 1871, E. Medit. Element, Ch. Thymus
sipyleus Boiss. subsp. rosulans (Borbas) Jalas L10, 1870, Ch. Thymus leucostomus Hausskn. var. leucostomus L11, 1935, Ch.
Thymus praecox Opiz subsp. skorpilii (Velen) Jalas var. skorpilii L83, 2760, Ch. Thymus longicaulis C.Presl subsp. longicaulis
var. longicaulis L75, 2630, Ch. Mentha pulegium (Miller) DC. L19, 2063, H. Mentha longifolia (L.) Hudson subsp. typhoides
(Briqg) Harley. var. typhoides L103, 3400, H. Ziziphora capitata L. L10, 1907, Ir.- Tur. Element, T. Salvia tomentosa Miller. L95,
3092, H. Salvia syriaca L. L65, 2414, Ir.- Tur. Element, H. Salvia viridis L. L4,1768, Medit. Element, T. Salvia hypargeia Fisch &
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Mey. L83, 2756, Ir.- Tur. Element, Endemik, LR (Ic), H. Salvia sclarea L. L74, 2602, H. Salvia aethiopis L. L71, 2511, H. Salvia
glutinosa L. L82, 2744, Hyrcano — Euxine Element, H. Salvia virgata Jacq. L96, 3123, H. Salvia verticillata L. subsp. verticillata
L9, 1837, Euro- Sib. Element, H. Salvia verticillata L. subsp. amasiaca (Freyn & Bornm.) Bornm. L10, 1874, Ir.- Tur. Element, H.
PLUMBAGINACEAE

Plumbago europara L. L115, 3396, Euro-Sib. Element, H. Acantholimon acerosum (Willd.) Boiss.var. acerosum L96, 3168, Ir.-
Tur. Element, Ch. Acantholimon glamaceum(Jaub.& Spach) Boiss. L24, 2098, Ir.- Tur. Element, Ch.

Acantholimon ulucinum (Willd. Ex Schultes) Boiss. subsp. lycaonicum (Boiss. & Heldr.) Bokhari & Edmondson L97, 3156, Ir.-
Tur. Element?, Ch.

PLANTAGINACEAE

Plantago lanceolata L. L129, 3455, H.

THYMELAEACEAE

Daphne pontica L. L79, 2688, Euxine Element, Ch.

SANTALACEAE

Thesium arvense Horvatovszky. L134, 3471, Euro- Sib. Element, H.

LORANTHACEAE

Viscum album L. subsp. austriacum (Wiesb.) Vollman. L41, 2228, Vp.

ARISTOLOCHIACEAE

Aristolochia maurorum L. L127, 3449, Ir.—Tur. Element, H.

EUPHORBIACEAE

Euphorbia herniariifolia Willd.var. herniariifolia L60, 2358, H. Euphorbia herniariifolia Willd.var. glaberrima Hal. L56, 2331,
H. Euphorbia myrsinites L. L45, 2237, H. Euphorbia rigida Bieb. L46, 2246, 2341, Medit Element, H. Euphorbia seguieriana
Necker subsp. seguieriana L83, 2778, Euro-Sib. Element, H.

URTICACEAE

Urtica dioica L. L85, 2812, Euro-Sib. Element, H.

FAGACEAE

Fagus orientalis Lipsky. L15, 1997, Euro-Sib. Element, Ph. Quercus robur L. subsp. robur L91, 3006, Euro-Sib. Element, Ph.
Quercus hartwissiana Steven. L91, 2968, Ph. Quercus macranthera Fisch. Et Mey. subsp. syspirensis ( C.Koch.) Menitsky. L112,
3367, Ph. Quercus petraea (Mattuschka) Lieb. subsp.petraea L111, 3352, Ph. Quercus petraea (Mattuschka) Lieb. subsp.iberica (
Steven ex Bieb.) Krassilin. L91, 2943, Ph. Quercus infectoria Oliver. subsp. boissieri ( Reuter) O.Schwarz. L83, 2787, Ph. Quercus
pubescens Willd. L102, 3225, Ph. Quercus virgilliana Ten. L28, 2152, Ph. Quercus cerris L. var. cerris L74, 2586, Ph.
CORYLACEAE

Carpinus betulus L. L85 2823, Euro-Sib. Element, Ph. Carpinus orientalis Miller. L111, 3351, Ph. Corylus avellana L.var.
avellana L113, 3374, Euro-Sib. Element, Ph.

SALICACEAE

Salix alba L. L85, 2818, Euro-Sih. Element, Ph. Populus tremula L. L28, 2153, Euro-Sib. Element, Ph. Populus nigra L. subsp.
nigra L77, 2650, Ph.

RUBIACEAE

Crucianella gilanica Trin. subsp. pontica (Ehrend.) Ehrend. L10, 1864, Euxine Element, H. Asperula involucrata Wahlenb. L15,
1987, Euxine Element, H. Asperula arvensis L. L49, 2295, Medit. Element, T. Galium verum L. subsp. glabrescens Ehrend. L102,
3225, Ir.—=Tur. Element, H. Galium album Miller subsp. prusense (C.Koch)Ehrend. & Krendl L98, 3160, H. Galium fissurense
Ehrend. & Schénb. L15, 1987, Euxine Element, Endemik, LR (Ic), H. Galium incanum Sm. subsp. incanum L94, 3072, E. Medit.
Element, H. 596. Galium incanum Sm. subsp. elatius (Boiss.) Ehrend. L94, 3079, Ir.- Tur. Element, H. Galium spurium L. subsp.
spurium L73, 2555, Euro-Sib. Element, T. Galium tricornutum Dandy L91, 2939, Medit. Element, T. Galium tenuissimum Bieb.
subsp. trichophorum (Kar. & Kir.) Ehrend. L91, 2961, Ir.—Tur. Element, T. Callipeltis cucullaria (L.) Steven L74, 2606, Ir.—Tur.
Element, T. Cruciata laevipes Opiz. L75, 2632, H. Cruciata taurica (Palas ex Willd.) Ehrend. L49, 2284, Ir—Tur. Element, H.

ANGIOSPERMAE

MONOCOTYLEDONES
ARACEAE
Arum euxinum R.Mill. L79, 2686, Euxine Element, Endemik, LR (Ic), G.
LILIACEAE

Polygonatum orientale Desf. L87, 2852, Euxine Element?, G. Asphodelus aestivus Brot. L68, 2470, G. Allium paniculatum L.
subsp.paniculatum L103, 3281, Medit Element, G. Allium atroviolaceum Boiss. L72, 2515, G. Allium scorodoprasum L. subsp.
rotundum (L.) Stearn. L74, 2569, Euro- Sib. Element, G. Allium scorodoprasum L. subsp.jajlae (Vved.) Stearn L82, 2749, Euxine
Element, G. Scilla bifolia L. L48, 2276, Medit. Element, G. Ornithogalum oligophyllum E.D.Clark L49, 2282, G. Ornitagalum
platyphyllum Boiss. L83, 2781, Ir.—Tur. Element, G. Ornitagalum ortophyllum Ten. L77, 2672, G. Muscari armeniacum
Leichtlin ex Baker.L62, 2384, G.

Muscari neglectum Guss. L46, 2251, G. Muscari bourgaei Baker L51, 2310, Medit (mt.) Element, Endemik, LR (Ic), G. Gagae
granatellii (Parl.) Parl. L39, 2224, Medit Element, G. Gagae villosa (Bieb.)Duby var. villosa L47, 2255, Medit Element?, G.
Colchicum falcifolium Stapf L40, 2226, Ir.—Tur. Element, G.

AMARYLLIDACEAE

Sternbergia colchiciflora Waldst.& Kit. L124, 3444, G.

IRIDACEAE

Iris kerneriana Ascherson & Sint.ex Baker. L72, 2544, Euro-Sib. Element, Endemik, LR (Ic), G. Crocus ancyrensis (Herbert)
Maw. L40, Ir.-Tur. Element, Endemik, LR (Ic), G. Crocus speciosus Bieb. subsp. ilgazensis Mathew. L124, 3443, Euro-Sib.
Element, Endemik, LR (nt), G. Gladiolus atroviolaceus Boiss. L69, 2490, Ir.—Tur. Element, G.

ORCHIDACEAE
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Cephalanthera rubra (L.) L.C.M. Richard L103, 3401, G. Cephalanthera damasonium (Miller) Druce. L87, 2851, Euro-Sib.
Element, G. Orchis tridentata Scop. L103, 3403, G. Orchis pallens L. L2, 1761, Euro-Sib. Element?, G.

Dactylorhiza romana (Seb.) Soo. subsp. romana L130, 3458, Medit Element, G. Dactylorhiza saccifera(Brong.) Soo.

L103, 3402, E. Medit. Element, G. Dactylorhiza osmanica (KL) Soo.var. osmanica L58, 2342, Ir.—Tur. Element? Endemik, LR
(Ic), G.

CYPERACEAE

Carex spicata Hudson. L86, 2500, 2844, Euro-Sib. Element, H. Carex divisa Hudson. L46, 2245, Euro-Sib. Element, H.
GRAMINEAE

Bracypodium sylvaticum (Hudson) P. Beauv. L81, 2710, H. Elymus repens (L.) Gould subsp. elongatiformis

( Drobov) Melderis. L134, 3470, H. Aegilops triuncialis L. L67, 2445, T. Aegilops geniculata Roth. L67, 2453, Medit. Element, T.
Hordeum murinum L. subsp. glaucum (Steudel) Tzvelev L67, 2444, T. Hordeum bulbosum L. L67, 2455, G. Taeniatherum
caput-medusae (L.) Nevski subsp. crinitum (Schreb.) Melderis L133, 3474, T. Bromus tectorium L. L141, 3485, T. Bromus
sterilis L. L67, 2454, T Bromus cappadocicus Boiss.& Bal. subsp. sclerophyllus ( Boiss.) P.M.Smith. L83, 2761, Ir.—Tur.
Element, Endemik, LR (Ic), H. Helictotrichon argaeum (Boiss.) Parsa. L7, 1820, Ir.-Tur. Element, Endemik, LR (Ic), H. Trisetum
flavescens (L.) P. Beauv. L86, 2827, Euro-Sib. Element, H. Koeleria cristata (L.) Pers. L74, 2605, H. Calamagrostis epigejos (L.)
Roth. L21, 2082, Euro-Sib. Element, H. Alopecurus aequalis Sobol. L77, 2662, T. Phleum exaratum Hochst.ex Griseb. subsp.
exaratum L10, 1898, E. Medit. Element, T. Festuca jeanpertii (St.-Yves) F.Markgraf apud Hayek subsp. jeanpertii L129, 3466, H.
Poa trivialis L. L72, 2525, H. Poa pratensis L. L65, 2417, H. Poa bulbosa L. L65, 2418, H. Eremopoa persica (Trin.) Roshev.
L135, 3473, T. Dactylis glomerata L. subsp. hispanica (Roth) Nyman. L81, 2709, H. Briza media L. L134, 3472, H. Melica
uniflora Retz. L87, 2853, Euro-Sib. Element, H. Melica ciliata L. subsp. ciliata L99, 3180, H. Stipa holosericea Trin. L133, 3463,
H. Chrysopogon gryllus (L.) Trin. subsp. gryllus L133, 3465, H. Bothriochloa ischaemum (L.) Keng. L133, 3462, H.

4.Sonuglar ve tartisma
4.1. Aragtirma alaninin florasi ile ilgili bulgular

Inegél Dagi’ndan 2005-2008 yillari arasinda mart- kasim aylarinda yaklasik 1700 bitki 6rnegi toplanarak teshis
edilmistir. Teshis ¢alismalari sonucunda 71 familyaya ait 291 cins ve 661 tur ve tir alti taksona ulasiimistir. Bu
taksonlardan 2 familyaya ait 2 cins ve bu cinslere ait 2 takson Pteridophyta subesine aittir. Geriye kalan 69 familya, 289
cins ve 659 takson ise Spermatophyta subesine aittir. Bunlardan 3 familya, 3 cins ve 7 takson Gymnospermae sinifina,
66 familya, 286 cins ve 661, tir ve tr alti takson ise Angiospermae sinifina aittir (Cizelge 5)

Cizelge 5. inegdl Dagi bitkilerinin siniflandirma kategorilerine gore dagilimi

Pteridophyta Spermatophyta
Gymnospermae Angiospermae
Dicotyledones Monocotyledones TOPLAM
Familya 2 3 60 6 71
Cins 2 3 249 37 291
Tur ve turalti 2 7 593 59 661
takson

Arastirma alaninda tespit edilen 661 tiir ve tliralti taksondan; 103 tanesi (% 15.6) Avrupa-Sibirya, 99 tanesi (%
15.0) fran-Turan, 43tanesi de (% 6.5) Akdeniz floristik bolgesi elementidir. Geriye kalan 418 tanesi (% 63) ise birden
fazla bolgeli ya da floristik bolgesi bilinmeyendir (Sekil 6)

Cizelge 6. inegél Dagi bitkilerinin floristik bolgelere gére dagilimi

Floristik Bolgeler Takson Sayisi %
Avripa-Sibirya 103 15,60
Iran-Turan 99 15,60
Akdeniz 43 6,50
Birden Fazla Bolgeli 418 63,00

Arastirma alanindaki taksonlarin familyalara dagilimina gore en fazla takson iceren ilk 5 familya su sekilde
siralanmaktadir. Compositae 87 (%13.2) takson, Leguminosae 69 (%10.4) takson, LABIATAE 60 (%9.1) takson,
Cruciferae 41 (%6.2) takson, Boraginaceae 34 (%5.1) takson seklindedir (Sekil 7).
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Cizelge 7. Arasgtirma alanindaki taksonlarin familyalara ve cinslere dagilimi

Familya Takson Sayisi % Cins Takson
SayIsl

Compositae 87 13,2 Astragalus | 17

Leguminosae 69 10,4 Verbascum- | 12
Centaurea

Labiatae 60 9,1 Silene- 10
Salvia

Cruciferae 41 6,2 Ranunculus- | 9
Quercus-
Lathyrus-
Trifolium

Boraginaceae 34 51 Creatagus- |8
Onosma-
Galium

Digerleri 370 56

Aragtirma alanindaki tlr ve turalti taksonlarin cinslere dagilimina gére en fazla takson iceren cinsler su sekilde
siralanmaktadir. Astragalus (17), Verbascum-Centaurea (12), Silene-Salvia (10), Ranunculus-Quercus-Lathyrus-
Trifolium (9), Creatagus-Onosma-Galium (8) seklindedir.

Aragtirma alaninda tespit edilen taksonlarin Raunkier hayat formlarina gore dagilimlari su sekildedir.
Fanerofitler 59 (% 8.93), Kamefitler 61 (% 9.23), Hemikriptofitler 363 (% 54.94), Geofitler 34 (% 51.4), Terofitler 135
(% 20.40), Vaskuler parazitler 9 (% 1.36) taksondan olusmaktadir (Cizelge 8).

Cizelge 8. Arastirma alaninda tespit edilen taksonlarin Raunkier hayat formlarina gére dagilimlari

Hayat formlari Takson Sayisi Yiizdesi (%)
Fanerofitler (Ph) 59 8,93
Kamefitler (Ch) 61 9,23
Hemikriptofitler (H) 363 54,94
Geofitler (G) 34 5,14
Terofitler (T) 135 20,4
Vaskdiler par. (Vp) 9 1,36

Aragtirma alaninda bulunan bitkilerden 77 (% 11.65) tanesi endemiktir. Endemik bitkilerin “Turkiye
Bitkilerinin Kirmizi Kitabi 2000’e gore tehlike kategorileri belirlenmistir. Buna gore taksonlardan, 3’0 zarar gorebilir
(VU), 2 si koruma 6nlemi gerektiren (cd), 9’u tehdit altina girebilir (nt), 62’ si en az endise verici (Ic), 1’i veri yetersiz
(DD) katagorisindedir (Cizelge 9)

Raunkier hayat formlarina gére inegol Dagi endemik bitkilerinin; % 1,3’ (i Fanerofit (Ph), 18.2’si Kamefit
(Ch), 68.8’i Hemikriptofit (H), 7.8’i Geofit (G), 3.9°u Terofit (T) dir.

Endemik bitkilerin floristik bolgelere gére % olarak dagilimlari ise su sekildedir. Iran-Turan % 49.4, Avrupa-
Sibirya % 13.0, Akdeniz % 1.3, Floristik bolgesi bilinmeyenler ise % 36.3 tur.

Cizelge 9. Endemik bitkilerin IUCN Red Data Book kategorilerine gére gruplandiriimasi

TEHLIKE KATEGORILERI Takson Sayisl Y lizdesi
EX-Tukenmis - -
EW-Dogada tiikenmis - -
CR-Cok tehlikede - -
EN-Tehlikede - -
VU-Zarar gorebilir 3 3,9
LR-Az Tehdit Altinda

a-(cd) Koruma Onlemi 2 2,6
Gerektiren

b-(nt) Tehdit Altina Girebilir 9 11.7
c-(Ic) En Az Endise Verici 62 80.5
DD-Veri Yetersiz 1 1,3
NE-Degerlendirilemeyen - -
TOPLAM 77 100
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4.2 Arastirma alanindaki bulgularin yakin bélgelerde yapilan bazi ¢alismalarla karsilastiriimasi

Arastirma alanina yakin bolgelerde yapilmis olan 9 farkh floristik calisma ile inegél Dag’inda elde ettigimiz
bulgular farkh acilardan karsilastiriimistir.

Bulgular ¢izelgeler seklinde verilmistir. Buna goére yapilan calismalarda en fazla familya iceren calisma 96
familya ile Akdag calismasidir. Bunu sirasi ile Kuspinar tepe 86, Kibris kdyd 81, Tavsan dagl 77, Vermis-Yuvacik
Koyleri ve Amasya Kalesi Arasi 75, Asagl Tersakan Vadisi 74, inegol dagi 71, Egerli dag1 70, Hacikadin vadisi 63,
Amasya-Yozgat-Corum Arasi 61, Direkli-Yassical-Abaci Arasi 56, Cakir dagi 36 familya ile izlemektedir (Cizelge
4.2.1).

Cins sayisi bakimindan 424 cins ile yine Akdag ¢alismasi en fazla cinse sahiptir. Bunu sirasi ile Kibris kdyu
343, Kuspinar tepe 313, Tavsan dagl 307, Asagl Tersakan Vadisi 301, Egerli dagl 298, Amasya-Yozgat-Corum Arasl
296, inegol dagi 291, Vermis-Yuvacik Koyleri ve Amasya Kalesi Arasi 287, Hacikadin vadisi 258, Direkli-Yassical-
Abaci Arasi 221, Cakir dagi 131 izlemektedir (Cizelge 10).
Cizelge 10. Arastirma alani cins,
tir ve tiraltl takson sayilari

ve yakin bolgelerde vyapilan floristik arastirmalarda toplam; familya,

No Arastirma Adi Familya | Cins Sayisi Tur ve turalti
Sayisl takson Sayisi
1 | inegél dagi ( Yildirim ve Kiling 2009) 71 291 661
2 Akdag (Alpinar 1979a) 96 424 887
3 Kuspinar tepe (Peker 1988) 86 313 488
4 Amasya-Yozgat-Corum Arasi (Ketenoglu ve ark. 1994) | 61 296 536
5 Vermis-Yuvacik Koyleri ve Amasya Kalesi Arasl 75 287 420
(Cansaran ve Aydogdu 1998)
6 Egerli dagl (Cansaran 2002) 70 298 650
7 Tavsan dagl (Korkmaz ve ark.2005) 77 307 594
8 Asagl Tersakan Vadisi 74 301 457
(Celep ve ark.2006)
9 Cakir dagi (Yucel 2005) 36 131 195
10 | Direkli-Yassical-Abaci Arasi 56 221 379
(Cansaran ve ark.2007a)
11 | Hacikadin vadisi (Yesilyurt ve ark.2008) 63 258 480
12 | Kibris kdyi (Aslan ve Vural 2009) 81 343 628

Tur ve tr alti takson sayisi bakimindan incelendiginde ise Akdag 887 takson icermektedir. Bunu sirasi ile
inegol dag1 661, Egerli dagi 650, Kibris kéyi 628, Tavsan dagl 594, Amasya-Yozgat-Corum Arasi 536, Kuspinar tepe
488,Hacikadin vadisi 480, Asagl Tersakan Vadisi 457, Vermis-Yuvacik Koyleri ve Amasya Kalesi Arasi 420, Direkli-
Yassical-Abaci Arasi 379 ve Cakir dagl 195 taksonla izlemektedir (Sekil 11). Arastirma alanimiza en yakin bélge olan
Egerli dag ile Tavsan daginin bulgulari inegol dagindan elde edilen bulgulara benzerlik géstermektedir.

Cizelge 11. Arastirma alanina yakin bolgelerde yapilan floristik aragtirmalardaki taksonlarin fitocografik
bolgelere dagilimlar

No | Arastirma Adi Ir.- Tur. Avr.- Si. Akdeniz
1 | inegél dagi ( Yildirim ve Kiling 2009) 99 103 43
(%15) (%15.6) (%06.5)

2 Akdag (Alpinar 1979a) - - -

3 Kuspinar tepe 43 (%8.98) 51 45
(Peker 1988) (%10.64) (9%09.39)

4 Amasya-Yozgat-Corum Arasi (Ketenoglu ve ark. 1994) | 100 (%18.65) 71 (%13.25) 41 (%7.65)

5 Vermis-Yuvacik Koyleri ve Amasya Kalesi Arasl 70 (%15.71) 31 40 (%9.52)
(Cansaran ve Aydogdu 1998) (%7.38)

6 Egerli dag) 102 (%15.69) | 97 (%14.92) 46 (%7.07)
(Cansaran 2002)

7 Tavsan dag| 71 (%11.95) 141 (%23.73) | 30 (%5.04)
(Korkmaz ve ark.2005)

8 Asagl Tersakan Vadisi 77 (%16.8) 39 (%8.5) 35 (%7.6)
(Celep ve ark.2006)

9 Cakir dagi 23 (%11.79) 12 (%6.15) 10 (%5.12)
(Yucel 2005)

10 | Direkli-Yassical-Abaci Arasi (Cansaran ve ark.2007a) 51 (%13.4) 45 (%11.8) 35 (%9.2)

11 | Hacikadin vadisi (Yesilyurt ve ark.2008) 89 (%18,5) 45 (%9,3) 43 (%8,9)

12 | Kibris kdyu (Aslan ve Vural 2009) 124 (%19,74) 66 (10,5) 51(%8,12)
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Fitocografik dagilimlar incelendiginde arastirma alanindaki taksonlarin dagihmi;  Avrupa-Sibirya
elementlerinin (% 15.6), Ir.-Tur. bolgesi elementlerin ( % 15), Akdeniz elementlerinin ise (% 6.5) oldugu
gorilmektedir. Avrupa-Sibirya ve Iran-Turan elementlerinin bulunus yiizdelerinin birbirine ¢cok yakin olmasi arastirma
alaninin bu iki bolge arasinda gecis b6lgesi olmasindan kaynaklanmaktadir.

Benzer durum farkli aragtirmacilar tarafindan yapilan Kugpinar tepe’nin florasi, Egerli daginin florasi, Direkli-
Yassical-Abaci Arasi’nin florasi calismalarinda da gorilmektedir. Bunlarin diginda Karadeniz’in sahil kesimlerine daha
yakin olan Tavsan daginda Avrupa-Sibirya elementlerinin bulunma yizdesi diger bolgelerin elementlerine gére cok
daha yuksektir. Daha i¢ kesimlerde kalan Cakir dagl, Kibris koyu, Hacikadin vadisi, Asagl Tersakan Vadisi, Vermis-
Yuvaclk Koyleri ve Amasya Kalesi Arasi, Amasya-Yozgat-Corum Arasi calismalarinda ise Iran-Turan Boélge
elementlerinin % oranlar yuksektir.

Arastirma alaninin endemizm yiizdesi 11.65tir. Diger arastirmalara bakildiginda % 6.89’luk deger ile en
dustik endemizm yiizdesi ile Kuspinar tepe’de yapilan calisma gorilmektedir. En yiksek endemizm yizdesi ise 12.30
degeri ile Egerli daginda yapilan ¢alismada tespit edilmistir. Diger arastirmalarin yizdesi ise; Akdag 7.0, Amasya-
Yozgat-Corum Arasi 7.09, Vermis-Yuvacik Kdyleri ve Amasya Kalesi Arasi 11.0, Tavsan dagl 10.94, Kibris koyu
10,67, Hacikadin vadisi 9,3, Asagl Tersakan Vadisi 10.94, Cakir dagi 9.23, Direkli-Yassigal-Abaci Arasi 11.6
seklindedir (Cizelge 12).

Cizelge 12. Arastirma alanina yakin bélgelerde yapilan floristik arastirmalardaki endemik taksonlarin dagilimlari

No Arastirma Adi Sayl | %

1 | Inegél dagi ( Yildirim ve Kiling 2009) 77 11,65

2 | Akdag (Alpinar 1979a) 62 7,0

3 Kuspinar tepe (Peker 1988) 33 6,89

4 | Amasya-Yozgat-Corum Arasi (Ketenoglu ve ark. 1994) | 38 7,09

5 | Vermis-Yuvacik Kdyleri ve Amasya Kalesi Arasl 46 11,0
(Cansaran ve Aydogdu 1998)

6 Egerli dagi (Cansaran 2002) 80 12,30

7 | Tavsan dagi(Korkmaz ve ark.2005) 65 10,94

8 | Asagl Tersakan Vadisi 50 10,94
(Celep ve ark.2006)

9 | Cakir dagi (Yucel 2005) 18 9,23

10 | Direkli-Yassical-Abaci Arasi 44 11,6
(Cansaran ve ark.2007a)

11 | Hacikadin vadisi (Yesilyurt ve ark.2008) 45 9,3

12 | Kibris kdyt (Aslan ve Vural 2009) 67 10,67

Arastirma alaninda tesbit edilen taksonlarin familyalara dagilimina bakildiginda ilk ¢ familya sirasi ile
Compositae: 84 (%13,4), Leguminosae: 66 (%10,5), Labiatae: 58 (%9,3) seklinde siralanmaktadir. Diger ¢alismalardan
Kusgpinar tepe (Peker 1988), Tavsan dagl (Korkmaz ve ark.2005), Asagl Tersakan Vadisi (Celep ve ark.2006), Cakir
dagi (Yicel 2005), Direkli-Yassical-Abaci Arasi (Cansaran ve ark.2007a) calismalarida ilk tg familyanin siralanisi ile
inegél daginin bulgularina benzerlik goéstermektedir. Bu ayni zamanda Tirkiye Florasi (Davis 1965-1988)
bulgularinada benzerdir. Diger ¢alismalarda ise ilk ¢ familya; Amasya-Yozgat-Corum Arasi (Ketenoglu ve ark. 1994);
Leguminosae: 85 (% 15.85), Compositae: 82 (% 15.29), Poaceae: 39 (% 7.27), Vermis-Yuvacik Kdyleri ve Amasya
Kalesi Arasi (Cans. ve Aydogdu 1998); Compositae: 46 (% 11.1), Labiatae: 38 (% 9.2), Leguminosae: 33 (% 8.0),
Egerli dagi (Cansaran 2002); Compositae: 78 (% 12.6), Leguminosae: 77 (% 12.4), Poaceae: 42 (% 6.7), Hacikadin
vadisi (Yesilyurt ve ark.2008); Compositae:55 (%11,4),Leguminosae: 49 (%10.2),Labiatae: 38 (%7,9), Kibris kdy
(Aslan ve Vural 2009); Compositae: 87 (% 13,85),Leguminosae: 53 (% 8,44),Poaceae: 47 (% 7,48) seklindedir
(Cizelge 12).

Arastirma alaninda en fazla tir iceren ilk tg¢ cins sirasi ile; Astragalus (17), Verbascum (12), Centaurea (12)
dir. Diger arastirmalarda ise bu siralama ve cinslerin icerdigi tir sayilari su sekildedir.

Kuspinar tepe (Peker 1988); Astragalus (10), Vicia-Trifolium-Ranunculus (7), Geranium-Alyssum (6), Amasya-
Yozgat-Corum Arasi (Ketenoglu ve ark. 1994); Astragalus (29), Trifolium (12), Silene-Lathyrus (7), Vermis-Yuvacik
Kdyleri ve Amasya Kalesi Arasi (Cansaran ve Aydogdu 1998); Astragalus (10), Salvia (9), Convolvulus—Euphorbia-
Silene-Verbascum (5), Egerli dagi (Cansaran 2002); Astragalus (23), Silene-Lathyrus (10), Trifolium—Galium-
Onosma-Salvia (8), Tavsan dagl (Korkmaz ve ark.2005); Veronica (13), Salvia—Alyssum (11), Centaurea (10), Asagl
Tersakan Vadisi (Celep ve ark.2006); Astragalus-Alyssum (7), Vicia-Salvia (6), Centaurea (5), Cakir dagi (Ycel
2005); Astragalus-Centaurea (6), Ornithogalum-Onobrychis (4), Dianthus (3), Direkli-Yassigal-Abaci Arasi
(Cansaran ve ark.2007a), Astragalus-Silene (8), Centaurea (7), Lathyrus (6), Hacikadin vadisi (Yesilyurt ve ark.2008),
Trifolium(10), Alyssum (9), Ranunculus (8), Kibris kdyl (Aslan ve Vural 2009), Salvia (11), Astragalus (9), Silene (8)
seklindedir (Cizelge 13).
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Cizelge 13. En biyik ilk 3 familya ve ilk 3 cinse gore arastirma alanina yakin bélgelerde yapilan floristik calismalarin

karsilastiriimasi

Arastirma Alani

En blyuk 3 familya (tir sayisi /

tlr yuzdesi)

En bilylk 3 cins (tir sayisi)

inegol dagi (' Yildirim ve Kiling 2009)

Compositae:84 (%013.4)
Leguminosae: 66 (%10.5)
Labiatae: 58 (%9.3)

*Astragalus (17)
*Verbascum (12)
*Centaurea (12)

Akdag (Alpinar 1979a)

Kuspinar tepe
(Peker 1988)

Compositae: 58 (% 12.1)
Leguminosae: 54 (% 11.3)
Labiatae: 33 (% 6.9)

* Astragalus (10)
*Vicia-Trifolium-Ranunculus (7)
*Geranium-Alyssum (6)

Amasya-Yozgat-Corum Arasi (Ketenoglu ve ark.
1994)

Leguminosae: 85 (%15.85)
Compositae: 82 (%15.29)
Poaceae: 39 (%7.27)

* Astragalus (29)
* Trifolium (12)
*Silene-Lathyrus (7)

Vermis-Yuvacik Koyleri ve Amasya Kalesi Arasl
(Cans. ve Aydogdu 1998)

Compositae: 46 (% 11.1)
Labiatae: 38 (% 9.2)
Leguminosae: 33 (% 8.0)

*Astragalus (10)

*Salvia (9)
*Convolvulus.—Euphorbia- Silene—
Verbascum (5)

Labiatae: 53 (% 8.8)

Egerli dag Compositae: 78 (%12.6) *Astragalus (23)
(Cansaran 2002) Leguminosae: 77 (% 12.4) *Silene-Lathyrus (10)
Poaceae: 42 (% 6.7) *Trifolium—Galium—-Onosma- Salvia
(8)
Tavsan dagi Compositae: 78 (% 12.9) *Veronica (13)
(Korkmaz ve ark.2005) Leguminosae : 56 (% 9.2) *Salvia—Alyssum (11)

*Centaurea (10)

Asagl Tersakan Vadisi (Celep ve ark.2006)

Compositae: 56 (% 12.2)
Leguminosae: 42 (% 9.2)
Labiatae: 35 (% 7.6)

* Astragalus-Alyssum (7)
* Vicia-Salvia (6)
* Centaurea (5)

Cakir dagi
(Ytcel 2005)

Compositae: 33 (%16.92)
Leguminosae: 27 (%13.84)
Labiatae: 17 (% 8.71)

*Astragalus-Centaurea (6)
*QOrnithogalum-Onobrychis (4)
* Dianthus (3)

Direkli-Yassical-Abaci Arasi (Cansaran ve
ark.2007a)

Compositae: 47 (% 12.6)
Leguminosae: 38 (% 10.2)
Labiatae: 36 (% 9.7)

*Astragalus-Silene (8)
*Centaurea (7)
* Lathyrus (6)

Hacikadin vadisi (Yesilyurt ve ark.2008)

Compositae:55 (% 11,4)
Leguminosae: 49 (% 10.2)
Labiatae: 38 (%7,9)

* Trifolium(10)
* Alyssum (9)
* Ranunculus (8)

Kibris kdyl (Aslan ve Vural 2009)

Compositae: 87 (% 13,85)
Leguminosae: 53 (% 8,44)
Poaceae: 47 (% 7,48)

* Salvia (11)
* Astragalus (9)
* Silene (8)

Tesekklr

Bu arastirma 2006-2009 yillari arasinda Ondokuz Mayis Universitesi Bilimsel Arastirmalar Fonunun (F419
nolu Proje) destegi ile gergeklestirilmistir. Desteklerinden dolayr Ondokuz Mayis Universitesi Bilimsel Aragtirmalar

Fonuna tesekkdir ederiz.

Kaynaklar

Alp, D., 1972, Amasya Y6resi’nin Jeolojisi, I.U.Fen Fak. Monografileri, istanbul.

Alpinar, K., 1979, Akdag (Amasya) Bitkileri, ist. Un. Ecz. Fak., Yiiksek Lisans Tezi, istanbul.

Ardel, Ahmet.—Kurter, Ajun.—Dénmez, Yusuf., 1969. Klimatoloji Tatbikati. Istanbul Univ. Yay. No:1123, istanbul .

Aslan, S., Vural, M., 2009, Kibris Kdéyu Vadisi (Mamak-Ankara, Turkiye) florasi, Biological Diversity and
Conservation, BioDiCon 2/3, 34-64.

Boissier, E., Vol. I: 1867, 11:1872, 111:1875, 1V:1879, V:1884, V1:1888, Flora Orientalis, Geneva.

Cansaran, A., Aydogdu M.,1998, Flora of the Area between Amasya Castle and the Villages of Vermis and
Yuvacik, Turkish Journal of Botany,22,269-284.

Cansaran, A.,2002,The Flora of Egerli Mountain (Amaya-Turkey), Turkish Journal of Botany,26,453-475.

Cansaran, A., Peker, S.and , Yildinm C., 2007, Floristic Characters of the Area Between the Direkli (Gdndes) Village,
Yassical (Ebemi) Town and Abaci Village (A5/6 Amasya-Turkey), international Journal of Botany, 3 (3), 240-250.

Cengiz YILDIRIM et al., The Flora of the /negél Mountain (Giimishacikdy/Amasya, Turkey)



Biological Diversity and Conservation — 3 / 2 (2010) 67

Cansaran A., Yildirm, C., Peker, S. 2007b. Amasya’da bugiine dek yapilmis olan tim floristik arastirma sonuglarinin
karsilastirilarak degerlendirilmesi. I. Amasya Arastirmalari Sempozyumu Bildirileri (2. Kitap), 1017-1030, Amasya
Valiligi, Amasya.

Celep, F., Aytag, Z., Karaer, F., 2006, Plant diversity and distribution in the lower Tersakan Valley (Amasya- Turkey),
Fl. Medit., 16, 295-332.

Coban, A., Aylar, F., 2006, inegél Dagi’nin Fiziki Cografya Ozellikleri, Marmara Universitesi Cografya Dergisi, Say1,
14, 29-60.

Davis, P.H., 1965-1985, Flora of Turkey and the East Aegean Islands, VVol. 1-9, Edinburg Univ. Press.

Davis, P.H., Mill, R.R. and Tan, K., 1988, Flora of Turkey and the East Aegean lIslands, Vol. 10 (Supplement),
Edinburg Univ. Press.

Devlet Meteoroloji isleri Genel Miidiirlugii, 1984, Ortalama Ekstrem Sicaklik ve Yagis Degerleri Biilteni, Ankara.

Duran,A.,Duman.H.,2002,Two new species of Centaurea(Compositae) from Turkey.,Ann. Bot.Fennici vol.39,page.43-
48, Helsinki.

Ekim, T., Koyuncu, M., Vural, M., Duman H., Ayta¢ Z.,Adigiizel, N., (2000), Red Data Book of Turkish Plants
(Turkiye Bitkileri Kirmizi Kitabi), Ankara: Tiirkiye TabiatiniKoruma Dernegi ve Van Yiiziincii Yil Universitesi.
Erer, S., 1983, Merzifon Depresyonu ve Cevresinin Jeomorfolojik Etiidi. ist. Univ. Ed. Fak. Yay.No: 3100

ISTANBUL.

Erol, O., 1983, Tirkiye’nin Geng Tektonik ve Jeomorfolojik Gelisimi. Jeomorfoloji Dergisi, Say111, ANKARA.

Eser, S., 1983, Merzifon Depresyonu ve Cevresinin Jeomorfolojik Etiidi, ist. Un. Edb. Fak., istanbul.

Karaer F., Kiling, M.,2001, The Flora of Kelkit Valley, Turkish Journal of Botany,25,195-238.

Ketenoglu, O., Aydogdu, M, 1994, Amasya-Yozgat-Corum Arasinda Kalan Bolgenin (Karadag, Kirlar ve Buzluk
daglari) Floristik ve Sintaksonomik Yo6nden Arastiriimasi, TUBITAK, Proje no:TBAG-1129, Ankara.

Kiling, M.,1985, i¢c Anadolu- Bati Karadeniz Gegis Bolgesinde Devrez Cayi ile Kizilirmak Nehri Arasinda Kalan
Bolgenin Florasi:1, Doga Bilim Dergisi, Seri A, Cilt 9 Sayi 2, Sayfa 283-314.

Kiling, M.,1990, I¢ Anadolu- Bati Karadeniz Gegis Bolgesinde Devrez Cayi ile Kizilirmak Nehri Arasinda Kalan
Bélgenin Florasi 11, Ondokuz Mayis Universitesi Yayinlari No:64,53 s.,Samsun.

Kiling, M, Kutbay,H.G., Yalcin, E., Bilgin, A., 2006, Bitki Ekolojisi ve Bitki Sosyolojisi Uygulamalari, Palme
yayincilik, 362 s.,Ankara.

Kogman, A., 1993. Turkiye iklimi. Ege Univ. Edebiyat Fak. Yay. No:72, izmir.

Korkmaz, H., Yal¢in, E., Engin, A, Yildirim, C., 2005, Flora of Tavsan Mountain (Merzifon/Amasya), Ot sistematik
botanik dergisi, 12, 2, 103-140.

Koy Hizmetleri Genel Muid., 1991, Amasya ili Arazi Varhgi, Il Rapor No:05, Ankara.

Koy Hizmetleri Genel Miid., 1994, Corum ili Arazi Varligi, il Rapor No:19, Ankara.

Koy Isleri Bakanhgi Topraksu Genel Miid., 1975, Yesilirmak Havzasi Topraklari, TSI Gn. Md. Yayinlari: 241, Havza
No:14, Raporlar serisi:29.

MTA Genel Mid., 1967, Merzifon-Alicik (Amasya) Havzasinin Linyit Etlidi, M T.A., Rapor No:6029, Ankara.

MTA Genel Muid. 1980, Samsun-Amasya-Tokat-Corum-Sinop illeri ve Civarlarinda Bulunan Refrakter Kil ve
Manyezit Yataklarinin Genel Etiidlerine Ait On Rapor, M T.A., Rapor No:7012, Ankara.

MTA Genel Mud. Enerji Hammadde Etiid ve Arama Daire Bsk., 1982, Guimishacikdy (Amasya) Yo6resinin Jeolojisi ve
Petrol Olanaklari, M T.A., Rapor N0:8122, Ankara

MTA Genel Mid., 1989, Amasya-Merzifon-Kecikdy Kil Sahasi Maden Jeolojisi Etiid Raporu, M T.A., N0:9068,
Ankara.

Orman Genel Mud., Turkiye Orman Haritasi, Pafta no: G-34.

Ozen, F., Kiling, M, 1995, Alacam-Gerze ve Boyabat-Duragan arasinda kalan bolgenin florasi, Doga Tr. J. of Botany,
19, 241-275.

Yesilyurt, E.B., Kurt L., Akaydin G., 2008, Hacikadin Vadisi Florasi Uzerine Bir Arastirma (Ankara/Tirkiye),
Biological Diversity and Conservation, 1/ 2, 25-52.

Yildinm, C., Cansaran, A., Peker, S. 2007, Amasya il sinirlari igerisinde yayilis gosteren endemik bitkiler ve bunlarin
tehlike kategorileri. 1. Amasya Arastirmalari Sempozyumu Bildirileri (2. Kitap), 1047-1066, Amasya Valiligi,
Amasya.

(Received for publication 10 November 2009; The date of publication 01 August 2010)

Cengiz YILDIRIM et al., The Flora of the /negél Mountain (Giimishacikdy/Amasya, Turkey)



www.biodicon.com Biological Diversity and Conservation

ISSN 1308-8084 Online; ISSN 1308-5301 Print 3/2 (2010) 68-71

A new record for the Flora of Turkey: Anchusa aegyptiaca (L) A. DC. (Boraginaceae)
Hasan YILDIRIM™, Yusuf GEMICI*
! Ege University, Faculty of Science, Department of Biology, Bornova-lzmir, Turkey
Abstract
Anchusa aegyptiacfl.) DC., was collected during a field trip to the around Cennet-Cehennem (Silifke, Mersin

province) caverns. It is reported for the first known localithohegyptiacdor the Flora of Turkey.

Key words: AnchusaBoraginaceae, New record, Turkey

O

Tarkiye Florasi icin yeni bir kayit: Anchusa aegyptiaca (L) DC. (Boraginaceae)

Ozet
Anchusa aegyptiacfl) DC., Cennet-Cehennem (Silitke, Mersin) gagalari civarina diizenlenen arazi
calismasi esnasinda toplandi. Bu lokalite Tirkiye florasiAgiaegyptiacanin bilinen ilk lokalitesi olarak kaydedildi.

Anahtar kelimeler: AnchusaBoraginaceae, Yeni kayit, Turkiye
1. Introduction

Anchusal. is one of the major genera of the triBeragineae, a group of 15 genera andlL70 taxanative to
the temperate and subtropical areas of @d World. It is morphologically characterized by bracteagenes,
hypocrateriform corollas with a lontube, spreading limb and faucal scales at the thraad, by strophiolate
mericarpids with ventral attachment to a planar gynobase. When delimited in a narrow sense, it includes 27-30 species
mainly distributed in the Mediterranean basin and Middle East with only three disjunct members, one in the Ethiopian-
West Arabian highlandsA. affinisR.Br.) and two in South Africa/A. capensisThunb. andA. riparia DC.) (Selvi &

Bigazzi, 2003).

The GenusAnchusain Turkey was revised by D.F. Chamberlain (1978)lara of Turkey and the East
Aegean Islandsvolume 6, in which he recognized 15 species, and 1 doubtful species. He mentioned #at the
aegyptiacaonly found theKhalki, Rodhos and Salakésands.Anchusa barrelier{All.) Vitman var. orientalis Gusul.
was reduced to synonymy und@ynoglottis chetikiand/ural & Kit Tan subsppaphlagonica(Hausskn. ex Bornm.)

Vural & Kit Tan (Vural & Tan, 1988). So, total numberAfichusaspecies was reduced 14.

2. Materials and methods

In late Spring 2009, during a botanical trip to the Cennet-Cehennem (Silifke, Mersin provinces), the authors
collected interesting flowering and fruiting specimen®nthusa These specimens were identifiedAasaegyptiaca
(L) DC. according to Flora of Turkey and the East Aegean Islands (Chamberlain, 1979), Flora Europaea (Chater, 1972),
Flora Hellenica (Strid, Tan eds., 1997), Flora Aegea (Rechinger, 1943), Flora of Syria, Palestine and Sinai (Post, 1932),
Student’s Flora of Egypt (Tackholm, 1974), Conspectus Florae Graecae (de Halacsy, 1902), Flora Iranica (Riedl, 1967),

* Corresponding authof Haberlgmeden sorumlu yazar: hasanyldrm@gmail.com
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Flora SSSR (Popov, 1953), Prodromus Florea Peninsulae Balcanicae (Hayek, 1927) and Revisionfofchesas
(Boraginaceae-Boragineae) in Greece (Selvi & Bigazzi, 2003).

As a result of this new record Af aegyptiacathe total number oAnchusaspecies in Turkey increased to 15.

3. Results and discussion
A.aegyptiacaL) DC., Prodr. 10: 48 1(846) (Figure 1, 2)

Syn.:Lycopsis aegyptiach., Sp. P1.138 (1753).
Asperugo aegyptiach., Sp. Pl ed. 2: 198 (1763).
Anchusa flavdrorssk. Fl. Aegypt.-Arab40 (1775).
Anchusa verrucosham., Encycl. 1:504 (1783).

Annual herbs. Indumentum hispid-strigose with dense, short, hairs and stout trichomes inserted on prominent
basal tubercle of whitish colour. Stems 30-55 cm, decumbent to ascending, branched from the base. Lower cauline
Leaves 28-63 x 10-19 mm, oblanceolate to oblong-ovate, obtuse, with denticulate or erose-dentate margins.
Inflorescence with leafy cymes; pedicels 2-3 mm in flower, to 15 mm in fruit; bracts leaf-like, exceeding calyx. Calyx
4-5 mm in flower, 7-8 mm in fruit, divided almost to the base into linear-lanceolate lobes. Corolla sligtly zygomorphic,
pale to cream yellow, with tube c. 4 mm, straight, slightly shorter than calyx; limb 4—6 mm in diameter, often slightly
obliquous, subrotate, with 5 slightly unequal lobes; Stamens inserted in the lower half of the tube near the middle, two
higher than the other three; style included. Faucal scales exserted, yellowish-white hairy and curved outwards. Nutlets
2-3 x 4-5 mm, with a sub-vertical, acute beak and a thick basal ring; coat surface strongly reticulate-rugose, yellowish-
white .Fl. 3-5 : Opening area between limestone rocks.

Locality and Habitat: C5: Mersin, Silifke, around Cennet-Cehennem caverns, opening area between limestone rocks.
N: 36° 26' 32", E: 034° 06' 46", 53 m, 16.04.2009Y1ldinm1534 (EGE).
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A. aegyptiacais distribution on the Egypt, Iran, Iraq, Syria, Palestine, Israel, Jordan, Tunisia, Saudi Arabia,
Cyprus, Crete, western Aegean islands (Dokos, Salamis), eastern Aegean Islands (Rodhos, Kassos, Karpathos, Khalki,
Tilos), Cyclades (Astipalea, Sifnos, Thira).

No clear locality was given in Med-checklist Vol. 1 (Grewteal, 1984) though it was indicated Asiatic Turkey (An) a
distribution area ofA. aegyptiaca Although Flora of Turkey Vol. 10 (Davist al, 1988) , Flora of Turkey Vol.
11(Guneret al, 2000) and Check-List of Additional Taxa to the Supplement Flora of Turkey I-lI-llI-IV (Ozledtay
al., 1994, 1996, 2004, 2009) were published after Med-checklist Vol. 1 (Greattex., 1984), no data abou.
aegyptiacadistribution in Turkey was found in these references.

A. aegyptiacawas not previously recorded in Turkey up to date. It was found in a narrow area at around
Cennet-CehennenfKorykos, Korykion-Antron) caverns by us. Finally, this locality is first known localityAof
aegyptiacdor Flora of Turkey.

A. aegyptiacais clearly different from otheAnchusaspecies. It can be easily distinguished from other
Anchusaspecies by the following features. Indumentum stout trichomes inserted on prominent basal tubercle, Corolla
pale to cream yellow. Nutlets sub-vertical and acute beak, calyx divided almost to the base.

£
(I @f”,\g\
D f . : WAl e
Figure 2.A. aegyptiaca) habit, B) flower, C) nutlet D) indumentum of leaves
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Figure 3.Distribution map of Aaegyptiac#) in Turkey
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Abstract

The bryophyte flora of BabagdDenizli), a floristically important mountain of Western Anatolia with a high
number of endemic flowering plant taxa, was investigated between 2003 and 2006. After the identification of
approximately 2500 bryophyte taxa collected from the research area, total 213 moss taxa belonging to 24 families and
78 genera, 24 liverwort taxa belonging to 17 families and 19 genera and one hornwort species are reported from the
study area. Twenty-five moss taxa and one liverwort species are reported for the first time from C11 grid-square in the
system adopted by Henderson (1961).

Key words: Bryophyte, Babadag Flora, Bryogeography, West Anatolia, Turkey.

O

Yari kurak boélgelerde bozuk ekosistemlerin yeniden kazinilmasinda uygun fidan,gac tipi ve dikim mevsiminin
belirlenmesi

Ozet

Bu calsmada, cok sayida endemik cicekli bitki taksonu iceren Bati Anadolu’ nun 6nemli girotia,
Babadg' in (Denizli) bryofit florasi 2003 — 2006 yillari arasindasardmistir. Calsma alanindan toplanan yakilk
2500 bryofit taksonun $bisi sonucunda, toplam 24 familya, 78 cins’e ait 213 karayosunu taksonu, 17 familya, 19
cins’e ait 24 gierotu taksonu ve sadece 1 boynuzlgeobtu tiriniin alanda yawlgosterdgi belirlenmistir. Teshis
edilen bryofitler icinde @erotlarindan 1, karayosunlarindan ise 25 takson Henderson (1961) kareleme sistemine gore
C11 karesi icin yeni kayit olarak bulungtur.

Anahtar kelimeler: Bryofitler, Babadg Flora, Bryoc@rafya, Bati Anadolu, Tirkiye
1. Introduction

Studies on the bryophyte flora of Turkey focused on the Black Sea region, the western and southern part of the
country. To date, nearly thirty of them have been deal with the bryoflora of the West Anatolia in Turkey, e.g., Walther
(1967, 1970, 1975, 1979), Walther and Leblebici (1969), Leblebici (1974), Cetin (1988), Yaydtavatsuki (1988),

Gokler and Oztiirk (1991), Gokler (1992,1993 a,b), Cetin (1993), Tonguc and ¥%aii9®6), Kiirschner and Parolly
(1999), Yayinta and Tongug (2001), Ozegla (2001), Gokler (2001), Ozepm and Gokler (2002), Erga(2002),
Kiirschner (2004) and Ozeglo et al. (2007). In spite of these investigations, important parts of the area are still
bryologically poorly known such as the Aydin Mountains, major parts of the MeMeuntains and most of the
mountain ranges around Denizli province (florulas of these mountains are in preparation by the authors).

There is still an obvious need to conduct further field work in the western part of Turkey in order to contribute
to the knowledge of the Mediterranean bryophyte diversity.

This study aims to provide such a mosaic stone in giving an annotated species inventory from a highly diverse
area.

* Corresponding authof Haberlgmeden sorumlu yazar: mkirmaci@gmail.com
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1.1 The study area

The study area is located betweeri 3" N latitude, 2841 E longitude and 3737" N latitude, 2912" E
longitude. Although main parts of the study area is located in Denizli province, the small northwesten part extends to
province Aydin (Figure 1).

The main summits of Babaglare Babada (2300 m), Saribicak Tepe (2220 m), Evran Tepe (2100 m),g@Akda
(2200m), Karababa Tepesi (2100 m), Géktepe (1850 m) and Ortaca Tepe (1750 m). Steep valleys, mostly cut into the
North side of the mountain, increase the habitat and climatic diversity of the area.

Although there are many streams during winter and early spring, ogilgéfte Streamisrail Stream (Seyme),
Dandalaz Stream and Altindere (Gebere Stream) are permanently flowing during the long and dry summer period. With
the exception of Dandalaz Stream, all are situated in the northern parts of Babada

Maquis dominates the deforested areas at lower altitiRiess brutiaTen. forms well developed forests all
around the study area mostly N, E and NW slopes of the mountain between 250 and 1000 (1200) m. From 1200 — 1400
m on, it is replaced b¥y. nigra subsp.caramanica(Loudon) Rehder. Higher up, Juniper forests and thorn cushion
communities are seen as mixed formations between 1400 - 1600 m. After this zone pure thorn—cushion vegetation
prevails.

The main annual precipitation in the area is around 500 mm/y (464 mm/y in Babadaty and 658 mm/y in
Tavas County), reflecting the typically long summer drought from May to October. During the mild winter most of the
annual precipitation falls (MGM, 2005).

Localities
A Mountain
River
mm Highway
Road

Yegilyurt
ot ealivy Bagbagi |

Gamlik *
Hallaglar i
Yamalak : Amili | Kelleci | Bagkarci L L Sl

- Mollaahmetler
Aksaz + Babadag e,

L-"- 1}
Karacadren “

2100 .
A Gakiroluktepe Pmarhik

Hacihidirlar

Karacasu

Figure 1. The map of study area

2. Materials and methods

The bryophyte flora of BabagaDenizli/Turkey), one of the important mountains of Western Turkey, has
been investigated. Nearly 2500 bryophyte specimens were collected from 51 different localities in different seasons
between 2003 and 2006 and identified with the relevant floras and monographs (Smith, 2004; Nyholm, 1981; Frahm
and Frey, 1983; Crum and Anderson, 1981; Arnell, 1981; Paton, 1997; Zander, 1978, 1993; Heyn and Herrnstadt, 2004;
Pedrotti, 2001; Nyholm, 1986; Cano et al. 1993; Cano et al. 2005; Greven, 1995; Mufioz, 1999; Hofmann, 1998;
Jimenez et al., 2005 etc.).

Moss taxa are listed to generic level in adopting the taxonomy and nomenclature of the checklist of Hill et. al
(2006), which in respects of higher taxonomical ranks is based on the system by Goffinet and Buck (2004). The
treatment of hornworts and liverworts follows Grolle (1983). The recorded specific and subspecific taxa are listed
alphabetically. For each taxon, only one collector number was given to avoid repetition in the floristic list but the same
plants collected from different localities were indicated (loc. 1,2,3..). Asterisks indicate new records for square C11
(Henderson, 1961) (*) and records for bryoflora of Turkey (#). All specimens are deposited in AYDN (Herbarium of
Adnan Menderes University, Aydin, Turkey).
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Collection localities are presented in the following list with their coordinates (as far as available), altitudes and a brief
site ecological note.

Collector and identifying author abbreviations used in the text and appendix are AERD. (AdnarGERDAR.

(Mesut KIRMACI), OZ. (Hatice OZENGLU)

2.1. List of Collection localities
1. Basoluk —Yaylatepe (Babad&), N 37° 41", E 28° 56", Alt. 1600 nRinus nigra- Juniperusspp. mixed

forest, 10 viii 2003.

Akdag summit, N 37° 42", E 028° 577, Alt. 2100 m., pure thorn—cushion vegetation, 03 ix 2003.

Gokbel (Babadas) Mountain, Alt. 1600 m.,Pinus nigraforest, 03 ix 2003.

Zeytin high plateu (upper part of Camlik, Denizli), Alt. 1300 m.,Pinus nigraforest, 23 xi 2003.

Cakiroluk Tepe (Denizli), Alt. 1200 m.,Pinus nigraforest, 23 xi 2003.

Between Camlik and Cakiroluk Tepe (Denizli)N 37° 41", E 29° 15", Alt. 1200 m., near stre@atanus

orientalisL. dominates, 23 xi 2003.

Upper part of Camlik (Denizli), N 37° 41", E 29° 20", Alt. 1100 m., steep valley, Maquis dominBtgshne

sp.,Pistaciasp.,Juniperus sp 23 xi 2003.

8. Kopri area (upper part of Camlik, Denizli), Alt. 1000 m., steep valleyuglans regial.., 23 xi 2003.

9. East of Babad@ summit, N 37° 44", E 29° 557, Alt. 1850 nRjnus nigraforest, 01 v 2004.

10. Mollaahmetler village (Babadgg), N 37° 46", E 28° 56’, Alt. 1400 nRinus nigraforest, 01 v 2004.

11. Yesilkdy Valley, Selale area (Denizli),Alt. 600 m., according to high moistur€astenae sativiill., Styrax
officinalis L., Arbutus unedd.., Ficus carical., Juglans regial. andCorylus avellanda.. constitute general
vegetation, 04 vi 2004.

12. Cakiroluk Tepe (Denizli), N 37° 41", E 29° 02", Alt. 1600 mlyniperussp.,Pinus nigramixed forest, 04 vi
2004.

13. Between Camlik and Cakiroluk Tepe (Denizli)N 37° 41", E 29° 507, Alt. 1250 nRjnus brutiaandPinus
nigra mixed forest, 04 vi 2004.

14. Between Camlik and Cakiroluk Tepe (10 km to Denizli)N 37° 41", E 29° 05", Alt. 1000 nRjnus brutia
forest, 04 vi 2004.

15. Between Camlik and Cakiroluk Tepe (5 km to Denizli)N 37° 42", E 29° 04", Alt. 800 nRinus brutia
forest, 04 vi 2004.

16. Between Yamalak Town and Aksaz village (Aydin)Alt. 340 m.,Pinus brutiaforest and Maquis, 06 viii
2004.

17. Between Aksaz village and Saraykdy (Aydin)N 37° 517, E 28° 44", Alt. 900 nPRjnus brutiaforest, 06 viii
2004.

18. Kovanl Mountain and Azilar Gedigi (Aksaz / Aydin), N 37° 517, E 28° 43, Alt. 990 nQuercusspp. and
Pinus brutiamixed forest, 06 viii 2004.

19. Saraykdy - Ysilyurt, Ketenlik Stream, N 37° 507, E 28° 457, Alt. 850 m., along streRfatanus orientalis
dominatesQuercus cocciferd.., Q. infectoriassp.boisseri(Reuter) O. SchwarzCistus salvifoliusL. and
Styrax officinalisare other plants, 07 viii 2004.

20. Tasoluk (Babadag), N 37° 507, E 28° 46", Alt. 820 m., there are a lot of small streRlagnus orientalis
dominates, 07 viii 2004.

21. Babadag — Karacasu road; 30 km to KaracasuN 37° 50", E 28° 47, Alt. 800 nRjnus brutiaforest, 07 viii
2004.

22. Tasdelen Tepe (Babadg), N 37° 48", E 28° 46, Alt. 1220 nRjnus nigraforest, 07 viii 2004.

23. Tasoluk Plateau (Babada), N 37° 47", E 28° 47", Alt. 1340 nRjnus nigraforest, 07 viii 2004.

24. Dokuzcam area (Babadg — Karacasu road; 17 km to Karacasu)N 37° 48°, E 28° 457, Alt. 1460 nRjnus
nigra forest, 07 viii 2004.

25. Dikmen Village (Karacasu),N 37° 43", E 28° 49°, Alt. 1010 m., deforested area, destroyed maquis, 10 viii
2004.

26. Dikmen Tepe (Karacasu),N 37° 42", E 028° 50", Alt. 1400 nQuercusspp.mixed forest, 10 viii 2004.

27. Babadag summit, Alt. 2300 m., pure thorn—cushion vegetation, 10 viii 2004.

28. Sacma Tepe (Karacasu)Alt. 1800 m., Pinus nigra Juniperus excelsa@ieb., J. oxycedrusL. and J.
foetidissimawild. mixed forest, 10 viii 2004.

29. Dandalaz River (near Karacasu)Alt. 450 m., along streamlatanus orientalislominates, 11 viii 2004.

30. Danisment-Goktepe (Babadg), N 37° 48", E 028° 44°, Alt. 1250 nRjnus nigraforest, 11 viii 2004.

31. Tasdelen fountain,N 37° 48", E 028° 46, Alt. 1350 nfPinus nigraforest, 13 viii 2004.

32. Tasoluk Plateau (Babad&), N 37° 47", E 028° 47°, Alt.1200 nPjnus nigraandPinus brutiamixed forest,
13 viii 2004.

33. Kizilcabolik — Evran Tepe, N 37° 41, E 029° 00°, Alt. 1550 nfinus nigraforest, 15 iv 2005.

oukwnN

N
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34. Between Yenice and Karacasu (Aydin)N 37° 46", E 028° 367, Alt. 400 nPjnus brutiaforest and maquis
(Quercus cocciferaCistus creticud.., Jasminium fruticans., Cercis siliquastruni..), 21 v 2005.

35. Denizli, Bagbas! (Northwest of Babada), N 37° 43", E 029° 07’, Alt. 700 m., destroyed maquis, 07 vii 2005.

36. Babadag - Karatas forest office (Southeast of Babadg, N 37° 41", E 029° 10", Alt. 900 nRjnus brutia
forest, 08 vii 2005.

37. East of Babadg (Denizli-Tavas highway),N 37° 42", E 029° 12, Alt. 720 njnus brutiaplantation, 08 vii
2005.

38. Between Denizli-Aydin, Erenkdy village (North of Babadg), N 37° 507, E 029° 00", Alt. 400 m., cultivated
area, weak plant cover, 09 vii 2005.

39. Between Denizli-Aydin, Haci Eyupli village (North of Babadg), N 37° 50", E 029° 8", Alt. 360 m.,
agriculture area, weak plant cover, 10 vii 2005.

40. Denizli — Saraykdy (on Saraykdy - Babad& highway), N 37° 547, E 028° 54, Alt. 160 m., agriculture area,

10 vii 2005.

41. Between Saraykdy and Babad& (9 km to Babadg), N 37° 507, E 028° 53", Alt. 320 nPRjnus brutiaforest,
12 vii 2005.

42. Babadgg District, Kos Stream, Alt. 1000 m.,Pinus brutiaforest, along streamlatanus orientalislominated,
12 vii 2005.

43. Between Babadg and Saraykdy (10 km to Saraykdy)N 37° 507, E 028° 527, Alt. 330 nRjnus brutia
forest and maquis, 12 vii 2005.

44. Denizli-Aydin highway (50 km to Aydin),N 37° 57", E 028° 47, Alt. 160 m., agriculture area, 12 vii 2005.

45. Babadgg District, Daryeri locality, Alt. 1900 m., upper part of tree zone (Pure thorn—cushion vegetation), 20
il 2006.

46. Denizli — Babadg — Karacasu highway, west of Babads between Baaran and Yenice Village,Alt. 200
m., agriculture area ar@lea europaed. Plantation, 23 iii 2006.

47. Aydin, Aksaz Village,N 37°55", E 028° 39", Alt. 120 m., agriculture area, 30 iv 2006.

48. Aydin, field of Gencelli Village, Alt. 120 m., agricultural area, 30 iv 2006.

49. Denizli — Babadg; cross road,N 37° 547, E 028° 56, Alt 180 m., agriculture area, 30 iv 2006.

50. Denizli, Camlik, Alt. 450 m.,Pinus brutiaforest, 30 iv 2006.

51. Between Aydin and Buharkent,N 37° 57", E 028° 43’, Alt.140 m., agriculture area, 30 iv 2006.

3. Results and discussion

3.1Floristic Inventory

ANTHOCEROTOPHYTA

ANTHOCEROTACEAE

Phaeoceros laevid..) Prosk.

Loc: 25, 51, on soil, 0-500 m, MKIR 2201

MARCHANTIOPHYTA SPHAEROCARPACEAE

Sphaerocarpos texanésistin

Loc: 46,47,49,50,51, on soil, Alt. 0-500 m, MKIR 3733
TARGIONIACEAE

Targionia hypophylld..

Loc: 8, on soil and soil-covered rock, Alt. 500-1500 m, MKIR 1555
AYTONIACEAE

Reboulia hemisphaericg..) Raddi

Loc: 8,9,11,19,27,28, on soil and rock, Alt. 0-2000 m, MKIR 2086
Preissia quadratgScop.) Nees

Loc: 9,35, on rocks and soil-covered rock, Alt. 500-2000 m, Det: ERD & MKIR, MKIR 1633
CONOCEPHALACEAE

Conocephalum conicufi..) Dumort.

Loc: 9,11,19,23, on soil and soil-covered rock, A00-2000 m, MKIR 1631
LUNULARIACEAE

Lunularia cruciata(L.) Dumort. ex Lindb.

Loc: 25, on soil and rocks, Alt0-2000 m, MKIR 2234
MARCHANTIACEAE

Marchantia polymorpha..

Loc: 19,23, on moist soil and rocks, Alt. 0 — 500 m, MKIR 2163
CORSINIACEAE

Corsinia coriandrina(Spreng.) Lindb.

Loc: 46, on soil and epiphytic, Alt. 0-1000 m, MKIR 3723
OXYMITRACEAE

Oxymitra incrassatdBrotero) Sérgio & Sim-Sim
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Loc: 9, on soil, Alt. 1500-2000 m, MKIR 1673

RICCIACEAE

Riccia sorocarpaisch.

Loc: 46, on soil, Alt. 500, MKIR 3723 d

METZGERIACEAE

Metzgeria furcatgL.) Dumort.

Loc: 11, on rocks, Alt. 1000, MKIR 1733b

ANEURACEAE

Aneura pinguigL.) Dumort.

Loc: 23, epilithic-on soil, Alt. 0-1000, MKIR 2162

PELLIACEAE

Pellia endiviifolia(Dicks.) Dumort.

Loc: 9,23,25, epilithic- on soil - soil-covered rock, Alt. between: 500-1500, MKIR 1638
Pellia epiphylla(L.) Corda

Loc: 19,30, epilithic - on soil - soil-covered rock, Alt. 500-1500, MKIR 2333
CODONIACEAE

Fossombronia husnotorb.

Loc: 46, on soil, Alt. 0-500, MKIR 3723a

Petalophyllum ralfsi{Wils.) Nees & Gottsche

Loc: 46, on soil - soil-covered rock, Alt. 0-500, MKIR 3723c
JUNGERMANNIACEAE

Jungermannia atrovirenBumort.

Loc: 9, epilithic, Alt. 1500-2000, MKIR 1615b

Jungermannia gracillim&m.

Loc: 9, epilithic, Alt. 1500-2000, MKIR 1609

CEPHALOZIELLACEAE

Cephaloziella divaricatdSm.) Schiffn.

Loc: 10, epilithic, Alt. 0-1000, MKIR1709b

FRULLANIACEAE

Frullania dilatata(L.) Dumort.

Loc: 11, epiphytic, Alt. 500-1000, Det: OZ & MKIR, MKIR 1723b
PORELLACEAE

Porella cordaeangHuebener) Moore

Loc: 8,25, epilithic - epiphytic - soil-covered rock, Alt. 1000-1500, MKIR 2205
* Porella obtusata(Taylor) Trevis.

Loc: 35, epilithic, Alt. 500-1000, MKIR 3198

Porella pinnatal.

Loc: 9, epilithic - epiphytic - soil-covered rock, Alt. 1500-2000, MKIR 1662
Porella platyphylla(L.) Pfeiff.

Loc:8,11,35, epilithic - epiphytic- on soil - soil-covered rock, Alt. 500-2000, MKIR 3195b

BRYOPHYTA

POLYTRICHACEAE

*Atrichum undulatun{Hedw.) P. Beauv.

Loc: 45, on soil, Altca: 1000-1500, MKIR 3682
Pogonatum urnigerurfHedw.) P. Beauv.

Loc: 9, epilithic, Alt. 1500-2000, MKIR 1640b
Polytrichum piliferumHedw.

Loc: 11, on soil, Alt. 500-1000, MKIR 1727
TIMMIACEAE

*Timmia megapolitanddedw.

Loc:28, epilithic, Alt. 1500-2000, MKIR 2310b
ENCALYPTACEAE

Encalypta rhaptocarp&chwagr.

Loc: 28, epilithic, Alt. 500-2000, MKIR 2269
Encalypta streptocarpaledw.

Loc: 6,8,9,33, epilithic - soil-covered rock, Alt. 500-2000, MKIR 2394
Encalypta vulgarisvar. muticaBrid.

Loc: 51,52, soil-covered rock, Alt. 0-500, MKIR 3808
Encalypta vulgaridHedw. varvulgaris

Loc: 1,2,9,13,15,16,17,19,28,33,35,36, epilithic - on soil - soil-covered rock, Alt. 0-2300, MKIR 3798
FUNARIACEAE

Entostodon convexySupruce) Brugués

Loc: 9, on soil, Alt. 0-500, MKIR 1676

Entostodon pulchellu@. Philib.) Brugués

Loc: 9,46, on soil, Alt. 0-500, MKIR 1605b

Funaria hygrometricaHedw.
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Loc: 8,9,10,17,34,35,40,46,47,49,50, on soil - soil-covered rock, Alt. 0-2000, MKIR 3162
*Physcomitrium pyriforméHedw.) Bruch & Schimp.

Loc: 51, on sail, Alt. 0-500, MKIR 3749

GRIMMIACEAE

Grimmia anodorBruch & Schimp.

Loc: 9,28, epilithic, Alt. 1000-2000, MKIR 1677

Grimmia decipiengSchultz) Lindb.

Loc: 8, epilithic, Alt. 1000-1500, MKIR 1774

Grimmia dissimulatd&. Maier

Loc: 36, epilithic, Alt. 500-1500, MKIR 3213

Grimmia funalis(Schwagr.) Bruch & Schimp.

Loc: 16,19, epilithic, Alt. 0-1500 , MKIR 2084

Grimmia hartmaniiSchimp.

Loc: 30, epilithic, Alt. 1000-1500, MKIR 2015

Grimmia laevigataBrid.) Brid.

Loc: 3,4,9,11,13,18,21,22,26,36,37, epilithic, Alt. 500-2000, MKIR 1730
Grimmia lisae De Not.

Loc: 4,7,8,1,15,16,17,21,22,25,30,35, epilithic - soil-covered rock, Alt. 0-1500, MKIR 3199
Grimmia nutanBruch

Loc: 25, epilithic Alt. 1000-1500, MKIR 2190

Grimmia orbicularisBruch ex Wilson

Loc: 30,34,36,37,39, epilithic, Alt. 0-2000, MKIR 3577

Grimmia ovalis(Hedw.) Lindb.

Loc: 9,1,17,18,22, epilithic, Alt. 500-2000, MKIR 2370

Grimmia pulvinata(Hedw.) Sm.

Loc: 1,4,8,9,15,16,17,19,21,22,23,24,25,26,28,31,32,33,34,35,37,39,41,42, epilithic - epiphytic - on soil, Alt. 0-2000, MKIR 2380
Grimmia trichophyllaGrev.

Loc: 6,7,11,15,16,17,19,21,23,25,30, epilithic - on soil - soil-covered rock, Alt. 0-1500, MKIR 2343
Schistidium apocarpurgHedw.) Bruch & Schimp.

Loc: 1,9,19,35,36, epilithic, Alt. 500-2000, MKIR 3225

*Schistidium helveticur(Schkuhr) Deguchi

Loc: 9, epilithic, Alt. 1500-2000,MKIR 1625

*Schistidium pruinosuniWilson ex Schimp.) G. Roth

Loc: 15, on soil, Alt. 1000-1500, MKIR 1784b

Schistidium rivulargBrid.) Podp.

Loc: 7,9,25,28, epilithic - on soil - soil-covered rock, Alt. 500-2000, MKIR 2388
FISSIDENTACEAE

Fissidens adianthoidadedw.

Loc: 8,9,11, on soil - soil-covered rock, Alt. 500-2000, MKIR 1684

Fissidens pusillugWilson) Milde

Loc: 25,29, epilithic, Alt. 1000-1500, MKIR 2221

*Fissidens rufuluBruch & Schimp.

Loc: 34, epilithic - on soil, Alt. 0-500, MKIR 2596

Fissidens taxifoliugiedw.

Loc: 8 epilithic, Alt. 1000-1500, MKIR 1562

DITRICHACEAE

Ceratodon conicufHampe) Lindb.

Loc: 9,43, soil-covered rock, Alt. 1500-2000, MKIR 2172

Ceratodon purpureugHedw.) Brid.

Loc: 9,16,23,24,25,28,36,40,43,44, epilithic - on soil - soil-covered rock, Alt. 0-1500, MKIR 2305
Cheilothela chloropugBrid.) Broth.

Loc: 21,22,44, on soil - epilithic, Alt. 0-1000 , MKIR 2132

Distichium capillaceunfHedw.) Bruch & Schimp. vacapillaceum

Loc: 1,6,8,9,15,28,30, epilithic - soil-covered rock, Alt. 500-2000, MKIR 3809
Distichium capillaceunfHedw.) Bruch & Schimp. vacompacturr{Huebener) Dalla Torre & Sarnth.
Loc: 1,9,28, epilithic - soil-covered rock, Alt. 1000-2000, MKIR 2289
Dicranoweisia cirrata(Hedw.) Lindb.

Loc: 1,11,17, epilithic - on soil - soil-covered rock, Alt. 500-1500, MKIR 3165
DICRANACEAE

Dicranella heteromallgHedw.) Schimp.

Loc:23, soil-covered rock, Alt. 1000-1500, MKIR 2164

Dicranella howeiRenauld & Cardot

Loc: 20,35, on soil, Alt. 500-1500, MKIR 3171b

*Dicranella subulata(Hedw.) Schimp.

Loc: 35, epilithic, Alt. 500-1000, MKIR 3203

Dicranella varia(Hedw.) Schimp.

Loc: 43, on soil - soil-covered rock, Alt. 1000-2000, MKIR 3667a
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Dicranum scopariuntiedw.

Loc: 9, on soil, Alt. 1500-2000, MKIR 1619b

MKIR 2010

POTTIACEAE

Timmiella anomalgBruch & Schimp.) Limpr.

Loc: 9,44, epilithic, Alt. 500-1000, MKIR 3678

Timmiella barbuloide¢Brid.) Monk.

Loc: 35, soil-covered rock, Alt. 500-1000, MKIR 3181

Eucladium verticillatum(With.) Bruch & Schimp.

Loc: 8,9,11,42, epilithic, Alt. 500-2000, MKIR 1736

Gymnostomum aeruginosusm.

Loc: 9,11,12, epilithic, Alt. 500-1500, MKIR 1725

Hymenostylium recurvirostruifidedw.) Dixon

Loc: 17,19,25, epilithic, Alt. 500-1500, MKIR 2232

Pleurochaete squarros@rid.) Lindb.

Loc: 7,13,16,18,19,36,39,41, epilithic - on soil - soil-covered rock, Alt. 0-1500, MKIR 2064
Tortella fragilis (Hook. & Wilson) Limpr.

Loc: 11,25, epilithic, Alt. 500-1000, MKIR 1745b

Tortella inclinata(R. Hedw.) Limpr.

Loc: 28, epilithic, Alt. 500-2000, MKIR 1992

Tortella inflexa(Bruch) Broth.

Loc: 16, soil-covered rock, Alt. 0-1500, MKIR 2282b

Tortella tortuosa(Hedw.) Limpr.

Loc: 1,2,4,7,8,11,12,13,14,17,18,19,24,25,28,33,35,36,37, epilithic - soil-covered rock - on soil, Alt. 500-2300, MKIR 3211
Trichostomum brachydontiuBruch

Loc: 9,11, epilithic, Alt. 500-2000, MKIR 1626

Trichostomum crispulurBruch

Loc: 7,8,9,11,16,35,42, epilithic - on soil - soil-covered rock, Alt. 0-2000, MKIR 1687
Weissia condens/oit) Lindb.

Loc: 5,19, soil-covered rock, Alt. 1500-2000, MKIR 3467

Weissia controverskledw.

Loc: 4,19,28, epilithic, Alt. 500-2000, MKIR 1494

*Acaulon muticun{Hedw.) Mdll. Hal.

Loc: 50, on soil, Alt. 0-500, MKIR 3745

Aloina aloidegKoch ex Schultz) Kindb.

Loc: 40,43,44,46,47, on soil, Alt. 0-1000, MKIR 3671

Aloina ambigugBruch & Schimp.) Limpr.

Loc: 40,44, on soil, Alt. 1000-1500, MKIR 3637

*Barbula bolleana(Mll. Hal.) Broth.

Loc: 29, epilithic, Alt. 500-1500, MKIR 2328b

Barbula convolutaHedw. var.convoluta

Loc: 9,11,15,17,19, soil-covered rock, Alt. 0-500, MKIR 1755

Barbula convolutavar. sardoaSchimp.

Loc: 7,17, epilithic, Alt. 2000-2000, MKIR 2026

Barbula unguiculataHedw.

Loc: 9,12,16,17,19,28,36,38,46, epilithic - on soil - soil-covered rock, Alt. 0-2000, MKIR 2290
Bryoerythrophyllum recurvirostrurfHedw.) P. C. Chen

Loc: 25, epilithic - soil-covered rock Alt. 500-2000, MKIR 2197c

Crossidium squamiferuif¥iv.) Jur. var.pottioideum(De Not.) Ménk.

Loc: 1,34, epilithic, Alt. 0-500, MKIR 2616

Crossidium squamiferuifViv.) Jur. var.squamiferum

Loc: 12,16,18,34,35,36,39,41,43,44, epilithic - on soil - soil-covered rock, Alt. 0-2000, MKIR 3576
Didymodon acutuéBrid.) K. Saito

Loc: 13,38,39, on soil, Alt. 500-1000, MKIR 3581

*Didymodon australasiaéHook. & Grev.) R. H. Zander

Loc: 35, soil-covered rock, Alt. 500-1000, MKIR 3182b

Didymodon fallaxHedw.) R. H. Zander

Loc: 17, epilithic - epiphytic, Alt. 500-1500, MKIR 2164

Didymodon ferrugineuéSchimp. ex Besch.) M. O. Hill

Loc: 17, soil-covered rock, Alt. 500-1000, MKIR 2003

*Didymodon glaucu®kyan

Loc: 36 on sail, Alt. 500-1000, MKIR 3220

Didymodon insulanu@e Not.) M. O. Hill

Loc: 9,13,17,19,25,30,39,42, epilithic - epiphytic, Alt. 500-1500 , MKIR 1774
Didymodon luridusSpreng.

Loc: 1,7,9,16,17,19,21,22,26,28,34,35,36,38,39,43, epilithic - on soil - soil-covered rock, Alt. 0-1500, MKIR 1524
Didymodon rigidulusHedw.
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Loc: 19,26, epilithic - soil-covered rock, Alt. 500-2000, MKIR 2317

Didymodon sinuosu@itt.) Delogne

Loc: 11,36,42, epilithic - on soil, Alt. 500-2300, MKIR 3219

Didymodon spadiceu#itt.) Limpr.

Loc: 25,34, epilithic - on soil, Alt. 0-1500, MKIR 2606

Didymodon tophaceu®rid.) Lisa

Loc: 11,16,17,19,20,24,28,36, epilithic - epiphytic - on soil, Alt. 0-1500, MKIR 3214
Didymodon vineali¢Brid.) R. H. Zander

Loc: 1,9,16,17,19,21,25,38,43, epilithic - epiphytic - on soil - soil-covered rock, Alt. 0-2000, MKIR 3573
*Microbryum davallianum(Sm.) R. H. Zander

Loc: 16, on sail, Alt. 0-500, MKIR 3727b

Microbryum floerkeanunfF. Weber & D. Mohr) Schimp.

Loc: 49, on soil, Alt. 0-500, MKIR 3732b

Microbryum starckeanurfHedw.) R. H. Zander

Loc: 46,47, on soil, Alt. 0-500, MKIR 3734

Phascum cuspidatufedw. var.cuspidatum

Loc: 46,47,49,50, on soil, Alt. 0-500, MKIR 3746

Phascum cuspidatuidedw. var piliferum (Hedw.) Hook. & Taylor

Loc: 46,50, on soil, Alt. 0-1000, MKIR 3725

Pseudocrossidium hornschuchian@@thultz) R. H. Zander

Loc: 16,23, epilithic - on soil, Alt. 0-2000, MKIR 1963

Pseudocrossidium revolutufBrid.) R. H. Zander

Loc: 4,15,16,20,25, epilithic - on soil - soil-covered rock, Alt. 0-1500, MKIR 1792
*Pterygoneurum ovaturfHedw.) Dixon

Loc: 1,47, on soil, Alt. 0-2000, MKIR 3807

*Syntrichia calcicolal. J. Amann

Loc: 2,4,21,25, epilithic, Alt. 1000-2300, MKIR 3816

*Syntrichia caninerviditt. var. caninervis

Loc: 24,28, 52, epilithic, soil-covered rock, Alt. 1500-2000, MKIR 2279

* Syntrichia caninerviditt. var.gypsophila(J. J. Amann ex G. Roth) Ochyra

Loc: 33, epilithic, Alt. 500-2000, MKIR 2286

Syntrichia caninerviditt. var. pseudodesertorufvondr.) M.T.Gallego

Loc: 28 epilithic, Alt. 500-2000, MKIR 2279

Syntrichia handeli{Schiffn.) S. Agnew & Vondr.

Loc: 7,2,28, epilithic - Epiphytic, Alt. 1000-2000, MKIR 2296

Syntrichia montan&lees

Loc: 7,12,17,18,19,22,25,28,35,36,37,38, epilithic - epiphytic - soil-covered rock, Alt. 500-2000, MKIR 2144a
Syntrichia laevipilaBrid.

Loc: 7,12, epiphytic, Alt. 0-1500, MKIR 1765

Syntrichia norvegic&. Weber

Loc: 28, soil-covered rock, Alt. 1500-2000, MKIR 2273c

Syntrichia papillosissimgCopp.) Loeske

Loc: 1,4,7,9,12,18,25,30, epilithic - on soil, Alt. 1000-2300, MKIR 1763
Syntrichia princepgDe Not.) Mitt.

Loc: 1,6,7,15,16,17,19,21,22,25,31,35, epiphytic - epilithic - on soil, Alt. 0-1500, MKIR 1540
Syntrichia ruralis(Hedw.) F. Weber & D. Mohvar. ruraliformis (Besch.) Delogne
Loc: 9,15, epilithic - on soil, Alt. 1000-2000, MKIR 1796

Syntrichia ruralis(Hedw.) F. Weber & D. Mohr

Loc: 1,2,4,8,9,12,22,28,33,36, epilithic - epiphytic - on soil, Alt. 500-2300, MKIR 2390
Syntrichia subpapillosissim@izot & R. B. Pierrot ex W. A. Kramer) M. T. Gallego & J. Guerra
Loc: 4,28,35,37, epilithic, Alt. 500-2000, MKIR 3201

Syntrichia virescenfDe Not.) Ochyra

Loc: 3,4,9,28,35, epilithic - epiphytic, Alt. 0-2000, MKIR 1467

Tortula atrovirengSm.) Lindb.

Loc: 36,39,43, epilithic - on soil - soil-covered rock, Alt. 500-2000, MKIR 3221
Tortula brevissim&chiffn.

Loc: 44, epilithic, Alt. 500-1000, MKIR 3679

Tortula canescenilont.

Loc: 44, on soil, Alt. 500-1000, MKIR 3740

Tortula hoppeandSchultz.) Ochyra

Loc: 35,43, epilithic - soil-covered rock, Alt. 500-2000, MKIR 3174

Tortula inermis(Brid.) Mont.

Loc: 16,37, soil-covered rock, Alt. 0-1500, MKIR 3146

Tortula lanceolateR. H. Zander

Loc: 49, on soil, Alt. 0-500, MKIR 3740

Tortula muralisvar. aestivaBrid. ex Hedw.

Loc: 28,32,34,42,44, epilithic, Alt. 500-2000, MKIR 2257
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Tortula muralisHedw. vamuralis

Loc: 1,8,11,16,19,25,29, epilithic - on soil, Alt. 0-2000, MKIR 2324

Tortula truncata(Hedw.) Mitt.

Loc:6,46,50, on soil, Alt. 1000-1500, MKIR 1511

Tortula subulataHedw.

Loc: 1,4,9,11,15,19,22,23,25,28,29,30,31,32,33,34,35,36,37,42, epilithic - epiphytic - on soil, Alt. 0-2000, MKIR 2335
Tortula vahliana(Schultz) Mont.

Loc: 6,40, on soil, Alt. 500-1500, MKIR 1514

ORTHOTRICH ACEAE

Orthotrichum affineSchrad. ex Brid.

Loc: 2,4,8,9,11,12,17,18,19,24,30,31,43, epiphytic, Alt. 500-2000, MKIR 3663
Orthotrichum anomaluriedw.

Loc: 4,11,19, epilithic - epiphytic, Alt. 500-1500, MKIR 1708

Orthotrichum cupulatunitoffm. ex Brid. varbistratosuntSchiffn.

Loc: 5, epilithic Alt. 500-1000, MKIR 2783

Orthotrichum cupulatuntioffm. ex Brid. varcupulatum

Loc: 1,17,19,22,25,30,33,35,36,37,38, epilithic - epiphytic - on soil, Alt. 500-2000, MKIR 2011
Orthotrichum diaphanunSchrad. ex Brid.

Loc: 2,3,5,16,17,19,25,34,36,40,43,50, epiphytic, Alt. 0-1500, MKIR 3632
Orthotrichum lyelliiHook. & Taylor

Loc: 1,18,26,50, epiphytic, Alt. 0-1500, MKIR 2236

Orthotrichum macrocephaluii. Lara, Garilleti & Mazimpaka

Loc: 3,5,18,21,34,50, epiphytic, Alt. 0-1500, MKIR 1462

Orthotrichum pallen®ruch ex Brid.

Loc: 8,19,30,31, epilithic - epiphytic, Alt. 500-2000, MKIR 2363b

Orthotrichum pumilun8w. ex Anon.

Loc: 2,3,4,8,12,16,19,21,22,24,25,28,30,31,34,50, epiphytic, Alt. 0-1500, MKIR 2316
Orthotrichum rupestrasubspfranzonianun{De Not.) Monk.

Loc: 30,31, epiphytic, Alt. 500-2000, MKIR 2379

Orthotrichum rupestré&chleich. ex Schwagr. subsppestre

Loc: 1,4,7,8,9,11,17,18,19,22,26,28,30, epilithic - epiphytic, Alt. 500-2000, MKIR 2349
Orthotrichum rupestrasubsp sturmii (Hoppe & Hornsch.) Boulay

Loc: 33, epilithic, Alt. 1500-2000, MKIR 2385

*#Orthotrichum scanicun@ronvall

Loc: 19,21, epiphytic, Alt. 500-1000, MKIR 2117d

Orthotrichum speciosurNees

Loc: 2,4,7,12,17,18,19,21,26,29,30,33,36, epiphytic, Alt. 500-2000, MKIR 1455
Orthotrichum striatunHedw.

Loc: 4,5,6,7,12,19,24,28,30, epiphytic, Alt. 500-2000, MKIR 2178
Orthotrichum tenellunBruch ex Brid.

Loc: 19, epiphytic, Alt. 500-1000, MKIR 2068d

#Orthotrichum tortidontiunt. Lara, Garilleti & Mazimpaka

Loc: 28 epiphytic, Alt. 1000-2000, MKIR 2315

Orthotrichum urnigerunMyrin

Loc: 21, epiphytic, Alt. 500-1000, MKIR 2115

*Ulota hutchinsiag(Sm.) Hammar

Loc: 9,12, epiphytic, Alt. 1500-2000, MKIR 1771

Zygodon viridissimuéDicks.) Brid.

Loc: 4, epiphytic, Alt. 500-1000, MKIR 1503

HEDWIGIACEAE

Hedwigia stellateaHedenas

Loc: 10,11,12, epilithic, Alt. 500-1500, MKIR 1703a

BARTRAMIACEAE

Anacolia webbi{Mont.) Schimp.

Loc: 9,30, on soil - soil-covered rock, Alt. 500-1500, MKIR 2342

Bartramia pomiformidHedw.

Loc: 23,31, on soil - soil-covered rock, Alt. 1000-1500, MKIR 2376
Bartramia strictaBrid.

Loc: 9,19,22,25,30,35,36, epilithic - on soil - soil-covered rock, Alt. 500-2000, MKIR 3226
Philonotis caespitosaur.

Loc: 23, epilithic - on soil, Alt. 1000-1500, MKIR 2166a

BRYACEAE

#Bryum algovicunsendtn. ex Mull. Hal.

Loc: 34, on soil, Alt. 0-500, MKIR 2607

Bryum alpinumHuds. ex With.

Loc: 30, epilithic - on soil - soil-covered rock, Alt. 1000-1500, MKIR 2345
Bryum argenteurhledw.var. argenteum
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Loc: 1,16,22,28,31,35, epilithic - on soil, Alt. 500-2000, MKIR 2252
Bryum argenteunvar.lanatum(P. Beauv.) Hampe

Loc: 11, epilithic - on soil, Alt. 1000-2000, MKIR 2336

Bryum caespiticiunHedw.

Loc: 1,7,28,30,31,33,38, epilithic - on soil - soil-covered rock, Alt. 0-2000, MKIR 1495
Bryum canariens®8rid.

Loc: 7,17,18, on soil, Alt. 1000-1500, MKIR 2045

Bryum capillareHedw.

Loc: 1,4,6,15,17,19,21,22,28,30,35, epilithic - epiphytic - on soil, Alt. 500-1500, MKIR 2137
Bryum dichotomuriledw.

Loc: 35, epiphytic - on sail, Alt. 500-1000, MKIR 3160

Bryum elegandlees

Loc: 11, epilithic, Alt. 1500-2000, MKIR 3312

Bryum gemmilucenR. Wilczek & Demaret

Loc: 49, on soil, Alt. 0-500, MKIR 3739

Bryum imbricatum(Schwégr.) Bruch & Schimp.

Loc: 4,9,18,19,22,24,28,30, epilithic - on soil, Alt. 1000-2000, MKIR 1617
Bryum mildeanundur.

Loc: 9, on soil, Alt. 1500-2000, MKIR 1607

*Bryum moravicunPodp.

Loc: 8,11,18, epiphytic, Alt. 500-2000, MKIR 2258a

Bryum pseudotriquetrurfHedw.) P. Gaertn. et al. vgrseudotriquetrum

Loc: 9,25,34, epilithic - on soil - soil-covered rock, Alt. 0-2000, MKIR 2188
Bryum pseudotriquetruwar. bimum(Schreb.) Lil;.

Loc: 19, on soil, Alt. 500-1000, MKIR 2081

Bryum torquescenBruch & Schimp.

Loc: 8, on soil, Alt. 1000-1500, MKIR 1552

Epipterygium tozer{Grev.) Lindb.

Loc: 34,40, epilithic - on soil, Alt. 0-1000, MKIR 2598

Pohlia cruda(Hedw.) Lindb.

Loc: 9,19,28,33, epilithic - on soil - soil-covered rock, Alt. 500-2000, MKIR 2396
Pohlia elongataHedw.

Loc: 9,31, on soil, Alt. 500-2000, MKIR 1657

Pohlia melanodoriBrid.) A. J. Shaw

Loc: 19,42, on soil, Alt. 500-1000, MKIR 3651

Pohlia wahlenbergi{F. Weber & D. Mohr) A. L. Andrews vacalcarea(Warnst.) E. F. Warb.
Loc: 25, on soil, Alt. 1000-1500, MKIR 2216

Pohlia wahlenbergi{F. Weber & D. Mohr) A. L. Andrews/ahlenbergii

Loc: 10,17,19,23,28,49, epilithic - on soil, Alt. 0-1500, MKIR 3743
PLAGIOMNIACEAE

*Plagiomnium elatun{Bruch & Schimp.) T. J. Kop.

Loc: 42, on soil, Alt. 500-1000, MKIR 3654b

*Plagiomnium rostratunf{Schrad.) T. J. Kop.

Loc: 42, on soil, Alt. 500-1000, MKIR 3653a

Plagiomnium undulaturHedw.) T. J. Kop.

Loc: 9,19,23, epilithic - on soil, Alt. 500-2000, MKIR 2165a
AULACOMNIACEAE

Aulacomnium androgynuiedw.) Schwagr.

Loc: 19, on soil - soil-covered rock, Alt. 500-2000, MKIR 2075b
AMBLYSTEGIACEAE

Amblystegium serpeifsledw.) Schimp.

Loc: 16,25,28, epilithic - on soil, Alt. 500-2000, MKIR 2249
Hygroamblystegium teng¥edw.) Jenn.

Loc: 9, epilithic, Alt. 1000-1500, MKIR 2354

Leptodictyum ripariunfHedw.) Warnst.

Loc: 7,36, epiphytic, Alt. 500-1500, MKIR 3236

Palustriella commutatdHedw.) Ochyra

Loc: 9,11,19,25, epilithic - on soil, Alt. 500-2000, MKIR 1608
LESKEACEAE

Pseudoleskeella catenula@rid. ex Schrad.) Kindb.

Loc: 28, epiphytic, Alt. 0-500, MKIR 2284a

BRACHYTHECIACEAE

Scorpiurium circinatungBruch) M. Fleisch. & Loeske

Loc: 23, epilithic, Alt. 1000-1500, MKIR 2165b

Scorpiurium sendtnefiSchimp.) M. Fleisch.

Loc: 11,16,34, epilithic - epiphytic - soil-covered rock, Alt. 0-2000, MKIR 2599
Platyhypnidium riparioidegHedw.) Dixon
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Loc: 9,19,23,30, epilithic, Alt. 500-1500, MKIR 3662
Rhynchostegium megapolitan@Bilandow ex F. Weber & D. Mohr) Schimp.
Loc: 40, on soil, Alt. 500-1000, MKIR 3639

Rhynchostegium mura(eéledw.) Schimp.

Loc: 23, soil-covered rock, Alt. 1000-1500, MKIR 2174
Rhynchostegiella litoreéDe Not.) Limpr.

Loc: 7, on soil, Alt. 500-1000, MKIR 1528c

Rhynchostegiella tenell@icks.) Limpr.

Loc: 2,4,7,8,20,33, epilithic - on soil, Alt. 500-2000, MKIR 2406
Rhynchostegiella teneriffg®ont.) Dirkse & Bouman

Loc: 17, on sail, Alt. 500-1000, MKIR 2001

Cirriphyllum piliferum (Hedw.) Grout

Loc: 17,19, epilithic - on soil, Alt. 0-1000, MKIR 2000
Oxyrrhynchium schleiche(R. Hedw.) Réll

Loc: 17,19,29, epilithic, Alt. 500-1500, MKIR 2328
Oxyrrhynchium hiangHedw.) Loeske

Loc: 19,41, on soil, Alt. 0-1000, MKIR 3661

Oxyrrhynchium speciosu(Brid.) Warnst.

Loc: 29,40 on soil Alt. 0-1000, MKIR 3638

Kindbergia praelonggHedw.) Ochyra

Loc: 19, epilithic, Alt. 0-500, MKIR 1970

Sciuro-hypnum plumosugkledw.) Ignatov & Huttunen

Loc: 24, on soil, Alt. 500-1500, MKIR 2183

Sciuro-hypnum reflexuif®tarke) Ignatov & Huttunen

Loc: 28 epilithic, Alt. 1500-2000, MKIR 2273b

Brachythecium glareosu@@ruch ex Spruce) Schimp.

Loc: 8, epilithic, Alt. 500-2000, MKIR 1548

*Brachythecium mildeanurgBchimp.) Schimp.

Loc: 9, epilithic, Alt. 1500-2000, MKIR 1607

Brachythecium rivular&chimp.

Loc: 20,42, epilithic - epiphytic - on soil, Alt. 0-1500, MKIR 2112
Brachythecium rutabulurfHedw.) Schimp.

Loc: 19, on sail, Alt. 500-1000, MKIR 2078

Brachythecium salebrosu¢hloffm. ex F. Weber & D. Mohr) Schimp.
Loc: 17,18, epilithic, Alt. 500-1500, MKIR 2014

Scleropodium cespitarf8Vilson ex Mill. Hal.) L. F. Koch

Loc: 21, on soil, Alt. 500-1000, MKIR 2118

Scleropodium touretiiBrid.) L. F. Koch

Loc: 23, epilithic, Alt. 500-1500, MKIR 2197

Eurhynchiastrum pulchellufHedw.) Ignatov & Huttunen

Loc: 9,20,23,29,30,42, epilithic - on soil, Alt. 500-2000, MKIR 3656
Brachytheciastrum velutinufiedw.) Ignatov & Huttunen

Loc: 1,6,12,15,17,21,28,33, epilithic - epiphytic - on soil - soil-covered rock, Alt. 500-2000, MKIR 2404
Homalothecium aureurSpruce) H. Rob.

Loc: 9, on soil, Alt. 500-2000, MKIR 2033

Homalothecium lutescenfHedw.) H. Rob.

Loc: 1,8, on soil, Alt. 1000-1500, MKIR 1554

Homalothecium philippeanu@®pruce) Schimp.

Loc: 28, epilithic, Alt. 1500-2000, MKIR 2280

Homalothecium sericeuliiedw.) Schimp.

Loc: 1,4,7,9,10,12,16,17,21,22,25,28,30, epilithic - epiphytic - on soil - soil-covered rock, Alt. 500-2000, MKIR 3592
FABRONIACAE

Fabronia pusillaRaddi

Loc: 4,35,37, epilithic - epiphytic, Alt. 500-1000, MKIR 3194
HYPNACEAE

Calliergonella cuspidatgHedw.) Loeske

Loc: 19, epilithic, Alt. 500-1000, MKIR 2105

Ctenidium molluscurHedw.) Mitt.

Loc: 8,9, epilithic - on soil, Alt. 1000-2000, MKIR 1569
*Hypnum andoiA. J. E. Sm.

Loc: 19, on sail, Alt. 500-1000, MKIR 2080

Hypnum cupressiformidedw.cupressiforme

Loc: 8,11,17,28,35, epilithic - epiphytic - on soil, Alt. 500-1500, MKIR 2032
Hypnum cupressiformear. lacunosunBrid.

Loc: 1, epilithic - epiphytic, Alt. 500-2000, MKIR 1664

Hypnum cupressiformear. resupinaturm(Taylor) Schimp.

Loc: 1,9, epilithic - epiphytic, Alt. 1000-1500, MKIR 1667b
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*Hypnum revolutun{Mitt.) Lindb.

Loc: 28, epilithic, Alt. 1000-2000, MKIR 2292
PTERGYNANDRACEAE

Habrodon perpusillugDe Not) Lindb.

Loc: 1,12, epiphytic, Alt. 500-1000, MKIR 1761
Ptergynandrum filiforméledw.

Loc: 1,9, epiphytic, Alt. 1000-2000, MKIR 1669a
LEUCODONTACEAE

Leucodon sciuroideHedw.) Schwagr.vasciuroides

Loc: 1,4,17,20,22,25,28,30,36, epilithic - epiphytic - on sail, Alt. 500-1500, MKIR 2017
Leucodon sciuroidesar. morensigSchwagr.)De Not.

Loc: 38,22, epilithic, Alt. 500-1500, MKIR 2158

Antitrichia californicaSull.

Loc: 11,19,30, epilithic - epiphytic, Alt. 500-1500, MKIR 2361
Antitrichia curtipendula(Hedw.) Brid.

Loc: 9, epilithic - on soil, Alt. 1500-2000, MKIR 1695
Pterogonium gracil§Hedw.) Sm.

Loc: 4,8,9,11,18,24,35, epilithic, Alt. 500-2000, MKIR 1697
NECKERACEAE

Neckera menziesbrumm.

Loc: 30, epilithic, Alt. 1000-1500, MKIR 2359
LEMBOPHYLLACEAE

Isothecium alopecuroiddtam. ex Dubois) Isov.

Loc: 19, epilithic - epiphytic, Alt. 500-1500, MKIR 2067
*#|sothecium myosuroidegr. brachythecioidegDixon) Braithw.
Loc: 8,19,23, epiphytic - on soil, Alt. 500-1500, MKIR 2096

3.2. General remarks

As a result of the identification of approximately 2500 specimens, 213 moss species belonging to 24 families
and 78 genera, 24 liverwort species belonging to 17 families and 19 genera and one hornwort species have been found
in the area. Among these bryophytes, one liverwort and 25 moss taxa represent new records for the C11 square
according to Henderson (1961) grid system. Ploeellaceae(5 taxa belonging to 2 genera) is the richest family in
species number among the hepatRella L. is the genus with most species (4 taRattiaceag(70 taxa belonging to
20 generg)Grimmiaceadg16 taxa belonging to 2 gener&ryaceag(22 taxa belonging to 3 gener@yrthotrichaceae
(21 taxa belonging to 3 genera) dBichchytheciaceaé28 taxa belonging to 13 genera) are the species rich families and
they constitute 71.6% of the flora (157 taxa) as an expected result due to climatic condiime®mniaceae,
Timmiaceae, Hedwigiaceae, Neckeraceae, Fabroniaaed@&huidiaceaeare monotypically represented families in the
area.

The study area can be considered an important reserve for the species of tHertiesttishum because 18
of 29 Turkish taxa are growing here (Papp and Sabovljevic, 2003g Brtth Kurschner, 2002; Erglaet al., 2004;
Karschner and Erda 2005). In spite of attractive communities dominated by members of the genus in the area, there
are no bryosociological studies in the mountain (as a deficiency of Turkish bryology that focused mainly on floristic
studies in general).

In the recent years, rising demand of dried plants in flower markets has caused an extensive harvesting of
bryophytes. In our study area, northern slopes have plentiful bryophyte mats suitable for bryophyte harvesting activities.
Fortunately, we have no observation about this activity which is very common in the most of the remaining mountains
in western Anatolia.

3.3 Taxonomical remarks

Orthotrichum cupulatunHoffm. ex Brid. var.bistratosumSchiffn. (Schiffner, 1913) an@Grimmia nutans
Bruch (Miiller, 1829) were described from Turkey in the earlydentury. The latter (figure 2) was also collected from
Meteora (Greece) and described as a new speBiesi¢teorapby Townsend in 1989. Greven (1995) has compared
two collections and found th&. meteorags a synonym ofs. nutansa neglected taxon during 160 yeaG. nutans
wascollected from Babadgafter 175 years of the first collection frdamir, Turkey in 1829. It should be emphasized
that Orthotrichum cupulatunvar. bistratosumhas been known only from its type locality (Schiffner, 1913) and from
Spain (Guerra, 1985) (figure 3). This taxon was also collected from BabadaHonaz Mountain (Kirmaci and Eggla
2009) 91 years later. Additionally, more recently recorded taxa for Turkey su@tihadrichum tortidontium. Lara,
Garilleti and Mazimpaka (Mazimpaka et al., 2000), scanicum(Erdg et al., 2004)Bryum algovicum(Yayintss
Tongug, 2001) antsothecium myosuroidesr. brachythecioidegDixon) Braithw. (Uyar and Cetin, 2004) were also
collected from the study area.
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Grimmia nutans a. Habit (wet);b. Leaf cross sectionc. Hair point;d. Leavesge. Mid — leaf cellsf. Cross section of
stem;g. Basal leaf cells (Mkir 2190)
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Figure 3:Orthotrichum cupulatum var.bistratosum a. Habit (wet);b. Leavesgc. Stoma;d. Mid — leaf celsg. Leaf
cross sectiorf, Peristomeg. Spores (Mkir 2783b)

Orthotrichum scanicunGronvall was evaluated as a threatened species in the Red list of world bryophytes
which was prepared by International Union for Conservation of Nature (IUCN) SSC Bryophyte specialist group. The
population is suspected to have declined by at least 20% over the last 15 years (three generations), because host trees
have been cut and air pollution has lowered the vitality of this species. It therefore meets the IUCN criteria for
“vulnerable”. Fortunately, it was recently found in some additional European countries and Turkey (Portugal, Vieira et
al. 2004; Spain, Cano et al. 2004; Czech Republic, Kucera and Vana, 2003; Greece, Lara et al. 2003; Tutlety, Erda
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al. 2004). Now, it can be regarded as a Mediterranean rather than a Nordic species and its threatened status becomes
obsolete after these new findings.

Phascum cuspidatu@chreb. ex Hedw. vaarcuatumHerrnst. & Heyn has been only recorded from Israel in
1991 (figure 4). Its diagnostic character is the curved seta which is equal or longer than the capsule. This taxon
morphologically resembleB. cuspidatunvar. piliferum (Hedw.) Hook. & Taylor andP. cuspidatumvar. curvisetum
(Dicks.) Nees & Hornsch. Howevé. cuspidatunvar. piliferum has straight seta and the latter has curved seta but seta
is shorter than capsule. Similar@idymodon validug=D. acutusvar.valida or D. acutusf. valida) has been defined a
distinct taxon in some floras (e.g., Kucera and Vana, 2003). The taxonomical status of these two taxa remains unclear
and we did not include them in the list. Tortslzbulatavar. graeffii Warnst. andr. subulatavar. subinermigBruch &
Schimp.) Wilson were also evaluated as synonym$.dfubulataby Cano et. al. (2005). Indeed, it is not easy to
distinguish these varieties using the diagnostic characters in all cases, because intermediate individuals cause
identification problems, thus we also did not list these varieties separately. We followed the taxonomical approaches of
Cano et al. (2005) for these taxa.

Figure 4:Phascum cuspidatum var.arcuatum A. Habit (dry)B. Habit (wet) (Mkir 3732)

The present study is a part of the on going research on the bryophyte flora of the Caria region of south-west
Anatolia, which will be available in near future by the authors. In terms of species number of the flora (nearly ¥ of the
total Turkish bryoflora), Babadag can be considered as one of the bryologically most important areas of the country
especially for xerophytic bryophytes.
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Abstract

Aquatic beetles in the families Gyrinidae, Haliplidae, Noteridae, Dytiscidae, Helophoridae and Hydrophilidae
were sampled at the Corum and Yozgat provinces in Central Anatolian from 2006 through 2009. 61 species of water
beetles were recorded in Corum province and 15 species in Yozgat province. 56 species appeared to be new for Corum
and 14 for Yozgat. Of these beetles 13 species are here recorded for the first time from the Central Anatolian region.
The known ranges of these species are expanded by the new findings.

Key words: Aquatic Coleoptera, fauna, Corum, Yozgat, Turkey

O

Corum ve Yozgat illeri (Turkiye) Sucul kinkanath faunasi

Ozet

2006-2009 vyillari arasindéc Anadolu Bolgesinde yer alan Corum ve Yozgat illerinde sucul kinkanath
(Gyrinidae, Haliplidae, Noteridae, Dytiscidae, Helophoridae ve Hydrophilidae) faungtsnlanastir. Corum ilinde 61,
Yozgat ilinde ise 15 sucul kinkanath tirl kaydeditimi Corum ilinden 56 tir, Yozgat ilinden 14 tiur ilk kez
kaydedilmitir. Bu tiirlerden 13'lic Anadolu Bdélgesi igin yeni kayittir. Yeni bulgularla birlikte bu tirlerin yayalani
genilemistir.

Anahtar kelimeler: Sucul Coleoptera, fauna, Corum, Yozgat, Tirkiye
1. Introduction

Corum and Yozgat provinces are located in the Central Anatolia of Turkey. The aquatic Coleoptera fauna of
these provinces are scarcely known. Nine species of aquatic beetles have been recorded from the studied region
previously, shown in the Table 1.

2. Materials and methods

All samples were collected from Central Anatolian Region in the years 2006-2009. The samples were collected
from spring water areas, with a sieve, ladle or water-net having a 1 mm mesh size. The beetles were killed with 70%
alcohol and in the laboratory cleaned of debris with a small paintbrush. The aedeagophore was dissected under a stereo-
microscope and left in 10% KOH solution for about 1-2 hours. Materials have been deposited in the Zoological
Museum of Gazi University (=ZMGU), Ankara, Turkey and Zoological Museum, Atatirk University, Erzurum, Turkey.
The aim of this study was to make contributions to Turkish aquatic beetles fauna.
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Table 1. Literature records of the research area

Species list Literature

o o

(O >
Agabus biguttatugOlivier, 1795) X Guéorguiev, 1981; Darilmaz and Kiyak, 2009
Deronectes parvicolligSchaum, 1864) X Guéorguiev, 1981; Fery and Hosseinie, 1998;

Darilmaz and Kiyak, 2009
Guéorguiev, 1981; Darilmaz and Kiyak, 2009
Guéorguiev, 1981; Darilmaz and Kiyak, 2009

x

Scarodytes halensis halengiabricius, 1787)
Hygrotus lernaeug¢Schaum, 1857)

X

Laccobius obscuratus aegae@sntili, 1974 X Gentili, 2000
Laccobius simulatrixd'Orchymont, 1932 X Gentili, 2000
Laccobius sipylus'Orchymont, 1939 X Gentili, 2000
Laccobius syriacu§uillebeau, 1896 X Gentili, 2000
Laccobius gracilis gracilisviotschulsky, 1855 X Darilmaz and Kiyak, 2010

3. Results
Family Gyrinidae
Aulonogyrus concinnus (Klug, 1834)
Materials: Corum: 1 ex. Hatap (stream), 40°23'N 34°48'E, 866 m. 05.08.2007.
Remarks: New for Corum.

Gyrinus substriatus Stephens, 1828
Materials: Corum: 12 ex. Turkler village (stream), 40°38’'N 34°52'E, 956 m. 01.07.2006; 5 ex. Silgdzha0°35’'N
35°02’E, 1097 m. 28.07.2006; 25 ex. gaaodni village, 40°19'N 34°49'E, 1182 m. 07.07.2007; 4 ex. Hatap (stream),
40°23'N 34°48'E, 866 m. 09.09.2007; 8. ex.g@aodnii village, 40°19'N 34°49'E, 1182 m. 03.07.2008; 27 ex. Klguk
Keslik village, 40°15’'N 34°55'E, 1028 m. 01.09.20080zgat: 12 ex. Cayiralan, Kaynarpinar, 39°18'N 35°50'E, 1379
m. 18.07.2006; 26 ex. Cayiralan, KaraligBai, 39°18'N 35°50’'E, 1350 m. 24.07.2006.
Remarks: New for Corum and Yozgat.

Family Haliplidae
Halipluslineatocollis (Marsham, 1802)
Materials: Corum: 2 ex. Siklik bgazi, 40°35’'N 35°02'E, 1097 m. 28.07.2006; 1 ex.g&wHni village, 40°19'N
34°49'E, 1182 m. 05.08.2007; 1 ex. Hatap (stream), 40°23'N 34°48'E, 866 m. 09.09v20@at: 2 ex. Cayiralan,
Derekemal village, Orenlice, 39°21'N 35°43'E, 1603 m. 23.07.2006.
Remarks: This species is a new record fauna of the Central Anatolian region and also new for Corum and Yozgat.

Peltodytes caesus (Duftschmid, 1805)
Materials: Corum: 4 ex. near the H.U. Faculty of Arts & Sciences, 40°34'N 34°55'E, 795 m. 01.04.2006; 2 ex.
Goliinyazi lake, 40°41’'N 34°54'E, 1103 m. 04.06.2006; 3 ex. near the H.U. Faculty of Arts & Sciences, 40°34'N
34°55'E, 795 m. 14.06. 2006{ozgat: 7 ex. Cayiralan, Derekemal village, Orenlice, 39°21’'N 35°43'E, 1603 m.
23.07.2006.
Remarks: New for Corum and Yozgat.

Family Noteridae
Noterus clavicornis (De Geer, 1774)
Materials: Corum: 2 ex. Gdlinyazi lake, 40°41'N 34°54’E, 1103 m. 01.03.2006; 1 ex. Golunyazi lake, 40°41'N
34°54’E, 1103 m. 04.06.2006; 2 ex. Sarilik bridge, small stream, 40°23'N 35°04’E, 28.07.2007.
Remarks: New for Corum.

Family Dytiscidae
Agabus biguttatus (Olivier, 1795)
Materials: Corum: 8 ex.iskilip road 12.Km, 40°34'N 34°48'E, 946 m. 01.06.2008; 4 ex. Turkler village (stream),
40°38'N 34°52'E, 956 m. 04.06.2006; 5 ex. Turkler village (stream), 40°38’'N 34°52'E, 956 m. 29.07.2006; 3 ex.
Golunyazi lake, 40°41'N 34°54’'E, 1103 m. 16.11.2006; 2 exgaBonu village, 40°19'N 34°49'E, 1182 m.
03.07.2008.
Remarks: New for Corum.
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Agabus bipustulatus (Linnaeus, 1767)
Materials: Corum: 1 ex. Tirkler village (stream), 40°38'N 34°52'E, 956 m. 04.06.2006; 5 ex. Catak (national park),
40°41°'N 34°18'E, 1388 m. 04.06.2006; 8 ex. near the H.U. Faculty of Arts & Sciences, 40°34'N 34°55'E, 795 m.
14.06.2006; 4 ex. Turkler village (stream), 40°38’'N 34°52'E, 956 m. 01.07.2006; 2 ex. Gocgnuilage (small
lake), 40°20'N 34°50’E, 1307 m. 21.07.2007; 11 ex. Sarilik bridge-small stream, 40°23'N 35°04’'E, 28.07.2007; 1 ex.
Catak village, 40°41'N 34°50'E, 1192 m. 15.05.2008; 1 ex. KiclkliKevillage, 40°15’'N 34°55'E, 1028 m.
01.09.2009; 1 ex. Kucuk Kk village, 40°15’'N 34°55'E, 1028 m. 07.11.2009; 2 ex. Golinyazi lake, 40°41'N
34°54’E, 1103 m. 16.11.2009; 3 ex. Beydilli village (marsh), 40°37°'N 34°53' E, 872 m. 18.11@0%at: 1 ex.
Cayiralan, Kaynarpinar, 39°18'N 35°50'E, 1379 m. 18.07.2006; 1 ex. Cayiralan, KagalziB89°18'N 35°50’E,
1350 m. 22.07.2006; 1 ex. Cayiralan (Atilan Pinar), 39°18'N 35°44’'E, 1500 m. 27.07.2006.
Remarks: New for Corum and Yozgat.

Agabus conspersus (Marsham, 1802)

Materials: Corum: 5 ex. Catak (national park), 40°41'N 34°18’E, 1388 m. 04.06.2006; 3 ex. near the H.U. Faculty of
Arts & Sciences, 40°34'N 34°55’E, 795 m. 14.06.2006; 1 ex. Turkler village (stream), 40°38'N 34°52'E, 956 m.
01.07.2006; 6 ex. Sarilik bridge- small stream, 40°23'N 35°04’E, 28.07.2007; 1 ex. Catak village, 40°41'N 34°50'E,
1192 m. 15.05.2008.
Remarks: New for Corum.

Agabus guttatus guttatus (Paykull, 1798)
Materials: Corum: 12 ex. Catak (national park), 40°41'N 34°18'E, 1388 m. 10.07.2006; Sskikp road 12.Km,
40°34°N 34°48’E, 946 m. 0106.2008.
Remarks: New for Corum.

) Agabus labiatus (Brahm, 1790)
Materials: Corum: 1 ex.Iskilip road 12.Km, 40°34’N 34°48’E, 946 m. 01.06.2008.
Remarks: This species is a new record fauna of the Central Anatolian region and also new for Corum.

Agabus nebulosus (Forster, 1771)
Materials: Corum: 2 ex. Golunyazi lake, 40°41’'N 34°54'E, 1103 m. 04.06.2006; 2 ex. Catak (national park), 40°41'N
34°18'E, 1388 m. 10.07.2006.
Remarks: New for Corum.

Agabus paludosus (Fabricius, 1801)
Materials: Yozgat: 9 ex. Cayiralan, Karali Bazi, 39°18'N 35°50'E, 1350 m. 22.07.2006.
Remarks: New for Yozgat.

Ilybius fuliginosus fuliginosus (Fabricius, 1792)
Materials: Corum: 1 ex. Turkler village (stream), 40°38'N 34°52'E, 956 m. 04.06.2006; 1 ex. Golunyazi lake,
40°41'N 34°54’E, 1103 m. 04.06.2006; 1 ex. Turkler village (stream), 40°38'N 34°52'E, 956 m. 01.07.2006; 3 ex.
Sarilik bridge, small stream, 40°23'N 35°04’E, 28.07.2007; 1 exgaBinl village (bridge), 40°19'N 34°18'E,
18.08.2007; 4 ex. Kayi village (stream), 40°24’N 35°00’E, 1305 m. 25.08.2@2gat: 5 ex. Cayiralan, Kaynarpinar,
39°18'N 35°50’E, 1379 m. 18.07.2006; 4 ex. Cayiralan, KarafiaBn 39°18’'N 35°50’E, 1350 m. 22.07.2006; 9 ex.
Cayiralan, Derekemal village, Orenlice, 39°21'N 35°43'E, 1603 m. 23.07.2006; 12 ex. Cayiralan, Kaed, Bo
39°18'N 35°50’E, 1350 m. 24.07.2006.
Remarks: New for Corum and Yozgat.

Platambus lunulatus (Fischer von Waldheim, 1829)
Materials: Corum: 2 ex. Siklik bgazi, 40°35’N 35°02’E, 1097 m. 28.07.2006; 53 ex. Hatap (stream), 40°23'N 34
48'E, 866 m. 05.08.2007; 10 ex. gavonl village (bridge), 40°19'N 34°18’E, 18.08.2007; 13 ex. Hatap (stream),
40°23'N 34°48'E, 866 m. 09.09.2007; 3 ex.dadaonl village, 40°19’'N 34°49'E, 1182 m. 09.09.209@zgat: 13 ex.
Cayiralan, Hacet Pinari, 39°16’N 35°43’E, 1779 m. 18.07.2006; 21 ex. Cayiralan, Kaynarpinar, 39°18'N 35°50'E, 1379
m. 18.07.2006; 1 ex. Cayiralan, Karaligaai, 39°18'N 35°50'E, 1350 m. 22.07.2006; 1 ex. Cayiralan, Derekemal
village, Orenlice, 39°21'N 35°43'E, 1603 m. 23.07.2006; 2 ex. Cayiralan, Kargaz8a39°18'N 35°50'E, 1350 m.
24.07.2006.
Remarks: New for Corum and Yozgat.

Platambus maculatus (Linnaeus, 1758)
Materials: Corum: 1 ex. Turkler village (stream), 40°38’N 34°52'E, 956 m. 01.07.2006; 25 ex. Hatap (stream),
40°23'N 34°48'E, 866 m. 05.08.2007; 6 ex.g@aoni village (bridge), 40°19'N 34°18'E, 18.08.2007; 5 ex. Hatap
(stream), 40°23'N 34°48'E, 866 m. 09.09.2007; 1 exgdxdni village, 40°19’N 34°49'E, 1182 m. 26.04.2008,
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Remarks: New for Corum.

Colymbetes fuscus (Linnaeus, 1758)
Materials: Corum: 1 ex. Golunyazi lake, 40°41’'N 34°54’E, 1103 m. 04.06.2006; 1 ex. Kiicilikkkdlage, 40°15’'N
34°55’E, 1028 m. 01.09.2009; 2 ex. KigiksHKe village, 40°15’'N 34°55’E, 1028 m. 07.11.2009; 3 ex. Golunyazi
lake, 40°41'N 34°54'E, 1103 m. 16.11.2009; 7 ex. Beydilli village (marsh), 40°37°'N 34°53'E, 872 m. 18.11.2009.
Remarks: New for Corum.

Rhantus suturalis (W.S. MacLeay, 1825)
Materials: Corum: 1 ex. Sarilik bridge, small stream, 40°23'N 35°04'E, 28.07.07; 2 ex. Kay! village (stream),
40°24'N 35°00’E, 1305 m. 25.08.07,
Remarks: New for Corum.

Cybister lateralimarginalis torquatus (Fischer von Waldheim, 1829)
Materials: Corum: 1 ex. Golunyazi lake, 40°41’'N 34°54’E, 1103 m. 04.06.2006.
Remarks: New for Corum.

Dytiscus marginalis marginalis Linnaeus, 1758
Materials: Corum: 1 ex. Catak (national park), 40°41'N 34°18’E, 1388 m. 04.06.2006; 3 exazBol village
(bridge), 40°19°'N 34°18’E, 18.08.2007; 9 ex. Kugukshe village, 40°15'N 34°55'E, 1028 m. 07.11.2009; 1 ex.
Beydilli village (marsh), 40°37'N 34°53'E, 872 m. 18.11.20009.
Remarks: New for Corum.

Hydaticus transversalis laeviscul ptus Zaitzev, 1910
Materials: Corum: 1 ex. Turkler village (stream), 40°38'N 34°52’'E, 956 m. 04.06.2006.
Remarks: This species is a new record fauna of the Central Anatolian region and also new for Corum.

Hydroglyphus geminus (Fabricius, 1792)
Materials: Corum: 7 ex. near the H.U. Faculty of Arts & Sciences, 40°34'N 34°55'E, 795 m. 01.04.2006; 3 ex.
Golinyazi lake, 40°41'N 34°54’E, 1103 m. 01.05.2006; 3 ex. Beydilli vilage (marsh), 40°37'N 34°53'E, 872 m.
04.06.2006; 1 ex. Bmzonu village, 40°19'N 34°49'E, 1182 m. 05.08.200bzgat: 2 ex. Cayiralan, Derekemal
village, Orenlice, 39°21’'N 35°43'E, 1603 m. 23.07.2006.
Remarks: New for Corum and Yozgat.

Deronectes parvicollis (Schaum, 1864)
Materials: Corum: 1 ex. Hatap (stream), 40°23’'N 34°48’E, 866 m. 03.07.2008.
Remarks: New for Corum.

Graptodytes sedilloti phrygius Guignot, 1942
Materials: Corum: 1 ex. Turkler village (stream), 40°38'N 34°52'E, 956 m. 04.06.2006.
Remarks: New for Corum.

Hydroporus palustris (Linnaeus, 1761)
Materials: Corum: 7 ex. Golunyazi lake, 40°41'N 34°54’E, 1103 m. 01.03.2006; 1 ex. Goélunyazi lake, 40°41'N
34°54’E, 1103 m. 01.05.2006; 8 ex. Golunyaz! lake, 40°41'N 34°54’E, 1103 m. 04.06.2006; 6 ex. GOgevitlaae
(small lake), 40°20’'N 34°50'E, 1307 m. 21.07.2007; 2 ex. Sarilik bridge, small stream, 40°23'N 35°04'E, 28.07.2007.
Yozgat: 3 ex. Cayiralan, Karall Bazi, 39°18'N 35°50’'E, 1350 m. 24.07.2006.
Remarks: This species is a new record fauna of the Central Anatolian region and also new for Corum and Yozgat.

Hydroporus planus (Fabricius, 1782)
Materials: Corum: 1 ex. Sarilik bridge, small stream, 40°23'N 35 04'E, 12.28.2007; 2 ex. Hatap (stream), 40°23'N
34°48’E, 866 m. 03.07.2008.
Remarks: This species is a new record fauna of the Central Anatolian region and also new for Corum.

Hydroporus marginatus (Duftschmid, 1805)
Materials: Corum: 1 ex. near the H.U. Faculty of Arts & Sciences, 40°34’'N 34°55’E, 795 m. 01.04.2006; 15 ex. near
the H.U. Faculty of Arts & Sciences, 40°34'N 34°55'E, 795 m. 14.06. 2006; 6 ex. Catak (national park), 40°41'N
34°18’E, 1388 m. 29.07.2006.
Remarks: New for Corum.
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Nebrioporus stearinus suavis (Sharp, 1882)
Materials: Corum: 2 ex. Hatap (stream), 40°23’'N 34°48’E, 866 m. 09.09.2007.
Remarks: New for Corum.

Scarodytes halensis halensis (Fabricius, 1787)
Materials: Corum: 1 ex. Gélinyazi lake, 40°41'N 34°54’E, 1103 m. 01.05.2006; 1 ex. Turkler village (stream),
40°38'N 34°52'E, 956 m. 04.06.2006; 15 ex. Siklikgan, 40°35'N 35°02'E, 1097 m. 28.07.2006; 2 ex. Turkler
village (stream), 40°38’'N 34°52'E, 956 m. 05.08.2006; 28 ex. Gocenpwatiage (small lake), 40°20'N 34°50’E,
1307 m. 21.07.2007; 3 ex. Bazdnu village, 40°19'N 34°49’E, 1182 m. 05.08.2007; 6 ex. Hatap (stream), 40°23'N
34°48'E, 866 m. 05.08.2007; 1 ex. Sarilik bridge, small stream, 40°23'N 35°04’E, 25.08.2007; FazOrRovillage,
40°19'N 34°49'E, 1182 m. 09.09.2007; 14 ex. Hatap (stream), 40°23'N 34°48’E, 866 m.09.09.2007; 12 ex. Kigik
Keslik village, 40°15’'N 34°55’E, 1028 m. 01.09.20080zgat: 3 ex. Cayiralan, Karal B@zi, 39°18’'N 35°50'E, 1350
m. 22.07.2006; 3 ex. Cayiralan, Derekemal village, Orenlice, 39°21'N 35°43'E, 1603 m. 23.07.2006; 1 ex. Cayiralan,
Karali Bgzazi, 39°18'N 35°50'E, 1350 m. 24.07.2006.
Remarks: New for Corum.

Hygrotusinaequalis (Fabricius, 1777)
Materials: Corum: 6 ex. Gdélinyazi lake, 40°41'N 34°54’E, 1103 m. 01.05.2006; 1 ex. Golunyazi lake, 40°41'N
34°54’E, 1103 m. 04.06.2006.
Remarks: New for Corum.

Hygrotus impressopunctatus (Schaller, 1783)
Materials: Corum: 1 ex. Golunyazi lake, 40°41’'N 34°54’E, 1103 m. 01.03.2006.
Remarks: New for Corum.
Hyphydrus ovatus (Linnaeus, 1761)
Materials: Corum: 1 ex. Golunyazi lake, 40°41'N 34°54’E, 1103 m. 04.06.2006.
Remarks: New for Corum.

Laccophilus hyalinus hyalinus (De Geer, 1774)
Materials: Corum: 3 ex. Kadikiri village (stream), 40°28'N 34°52’'E, 07.07.2007; 1 ex. Sarilik bridge, small stream,
40°23'N 35°04’E, 25.08.2007; 1 ex. Hatap (stream), 40°23'N 34°48’E, 866 m. 09.09.2007.
Remarks: New for Corum.

Laccophilus minutus (Linnaeus, 1758)
Materials: Corum: 24 ex. near the H.U. Faculty of Arts & Sciences, 40°34'N 34°55'E, 795 m. 01.04.2006; 9 ex.
Beydilli village (marsh), 40°37°'N 34°53’E, 872 m. 04.06.2006; 1 ex. Turkler village (stream), 40°38'N 34°52'E, 956
m. 04.06.2006; 5 ex. Golunyazi lake, 40°41'N 34°54’'E, 1103 m 04.06.2006; 1 ex. Turkler village (stream), 40°38'N
34°52’E, 956 m. 29.07.2006; 1 ex. Seydim (Seydim Lake), 40°33'N 34°44’E, 1106 m. 29.07.20063ekazkey
village, 40°28'N 34°59'E, 899 m. 16.06.2007; 13 ex. Sarilik bridge, small stream, 40°23'N 35°04’E, 25.08.2007; 5 ex.
Gokecepinar village (small lake), 40°22’N 35°08’E; 25.08.2007; 1 ex. Kucikkigllage, 40°15'N 34°55’E, 1028 m.
01.09.2009Yo0zgat: 1 ex. Cayiralan, Karall Bazi, 39°18'N 35°50'E, 1350 m. 24.07.2006.
Remarks: New for Corum and Yozgat.

Laccophilus poecilus Klug, 1834
Materials: Corum: 1 ex. Golunyazi lake, 40°41’'N 34°54’E, 1103 m. 04.08.08.
Remarks: New for Corum.

Family Helophoridae
Helophorus arvernicus Mulsant, 1846
Materials: Corum: 7 ex. Centrum, Hacibey, 40°36’N 34°35’E, 532 m, 03.06.2008; 12 ex. Alaca, Seherhaci, 40°09'N
34°33'E, 973 m, 02.06.2007; 9 ex. Capka 40°10'N 35°05’E, 1027 m, 01.06.2007; 8 ex. Mecitdzil, Elvancelebi,
40°35’N 35°08’E, 491 m, 03.06.2008; 13 ex. Sungurlu, Tupgukody, 40°17’'N 34°15’E, 730 m, 02.06.2007.
Remarks: This species is a new record fauna of the Central Anatolian region and also new for Corum.

Helophorus aquaticus (Linnaeus, 1758)
Materials: Corum: 1 ex. near the H.U. Faculty of Arts & Sciences, 40°34’N 34°55'E, 795 m. 01.06.2006; 15 ex. Catak
(national park), 40°41'N 34°18’E, 1388 m. 04.06.2006; 1 exga26nii village, 40°19'N 34°49’E, 1182 m. 26.04.2008;
5 ex. Centrum, 40°34’N 34°26’E, 1053 m, 02.06.2007; 8 ex. Alaca, Seherhaci, 40°09'N 34°33'E, 973 m, 02.06.2007;
10 ex.iskilip, Kayibeli pass, 40°47°'N 34°37'E, 1261 m, 03.06.2008; 5 ex. Lagin, Mescitli, 40°46’'N 34°56'E, 567 m,
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05.05.2008; 10 ex. Mecitdzu, Elvangelebi, 40°35’'N 35°08’E, 491 m, 03.06.2008; 7 ex. Osmaniye, 40°41’'N 34°54’E,
1109 m, 05.05.2008; 4 ex. Sungurlu, Yilce, 40°24N 34°16E, 731 m, 26.07.2007.
Remarks: New for Corum.
Helophorus micans (Faldermann, 1835)
Materials: Corum: 7 ex. Sungurlu, Tlpctkdy, 40°17'N 34°15’'E, 730m, 02.06.2007.
Remarks: New for Corum.

Helophorus syriacus Kuwert, 1885
Materials: Corum: 5 ex. Beydilli village (marsh), 40°37’'N 34°53'E, 872 m. 04.06.2006; 5 ex. near the H.U. Faculty of
Arts & Sciences, 40°34'N 34°55'E, 795 m. 14.06. 2006.
Remarks: This species is a new record fauna of the Central Anatolian region and also new for Corum.

Helophorus brevipalpis brevipal pis Bedel, 1881
Materials: Corum : 15 ex. Beydilli village (marsh), 40°37'N 34°53'E, 872 m. 04.06.2006; 37 ex. near the H.U.
Faculty of Arts & Sciences, 40°34'N 34°55’E, 795 m. 14.06. 2006; 5 ex. Centrum, 40°34'N 34°26'E, 1053 m,
02.06.2007; 11 ex. Alaca, Seherhaci, 40°09’'N 34°33’E, 973 m, 02.06.2007; 7 ex. Avd@tLO’N 35°02’'E, 1027 m,
01.06.2007; 6 ex. Capn&, 40°10°'N 35°05’E, 1027 m, 01.06.2007; 11 ex. Kayabgugulu, 40°26’'N 34°20’E, 731 m,
02.06.2007; 8 ex. Mecitdzl, Boyacl, 40°26’'N 35°16’E, 865 m, 28.06.2007; 4 ex. Elvancelebi, 40°35'N 35°08’E, 491 m,
03.06.2008; 12 ex. Sungurlu, 40°07’N 34°31'E, 858 m, 02.06.2007; 9 ex. Tupcukdy, 40°17'N 34°15'E, 730 m,
02.06.2007; 9 ex. Yilce, 40°24’'N 34°16’E, 731 m, 26.07.2007.
Remarks: New for Corum.

Helophorus daedalus d'Orchymont, 1932

Materials: Corum: 6 ex. Guzlar, Agaccam, 40°48'N 34°40’E, 966 m, 27.06.2007.
Remarks: New for Corum.

Helophorus discrepans Rey, 1885
Materials: Corum: 5 ex. Centrum, 40°34’'N 34°46’E, 1018 m, 27.06.2007; 6 ex. Sungurlu, Tipc¢ikdy, 40°11'N
34°19’E, 793 m, 02.06.2007; 8 ex. Alaca, Seherhaci, 40°09'N 34°33'E, 973 m, 02.06.2007; 19 ek GHYEO'N
35°05'E, 1027 m, 01.06.200%o0zgat: 3 ex. Cayiralan, Derekemal village, Orenlice, 39° 21’ N 35° 43’ E, 1603m.
23.07.2006.
Remarks: New for Corum and Yozgat.

Helophorus flavipes Fabricius, 1792
Materials: Corum: 1 ex. Sarilik bridge, small stream, 40°23'N 35°04’E, 28.07.2007; 2 ex. Mecitdzl, Elvancelebi,
40°35'N 35°08’E, 491 m, 03.06.2008.
Remarks: This species is a new record fauna of the Central Anatolian region and also new for Corum.

Helophorus fulgidicollis Motschulsky, 1860
Materials: Corum: 7 ex. Mecitdzl, Elvancelebi, 40°35’N 35°08’E, 491 m, 03.06.2008; 5 ex. Sungurlu, Yilce, 40°24'N
34°16’E, 731 m, 26.07.2007.
Remarks: This species is a new record fauna of the Central Anatolian region and also new for Corum.

Helophorus griseus Herbst, 1793
Materials: Corum: 8 ex. Centrum, Hacibey, 40°36’'N 34°35'E, 532 m, 03.06.2008; 7 ex. Lacin, Narlicay, 40°49'N
34°52'E, 450 m, 27.06.2007.
Remarks: New for Corum.

Helophoruslewisi Angus, 1985
Materials: Corum: 3 ex. Beydilli village (marsh), 40°37'N 34°53'E, 872 m. 04.06.2006.
Remarks: This species is a new record fauna of the Central Anatolian region and also new for Corum.

Helophorus obscurus Mulsant, 1844
Materials: Corum: 7 ex. Alaca, Seherhaci, 40°09'N 34°33'E, 973 m, 02.06.2007; 6 ex. Sungurlu, Yilce, 40°24'N
34°16’E, 731 m, 26.07.2007.
Remarks: This species is a new record fauna of the Central Anatolian region and also new for Corum.

Helophorus strigifrons Thomson, 1868
Materials: Corum: 5 ex. Centrum, Hacibey, 40°36'N 34°35'E, 532 m, 03.06.2008; 6 ex. Sungurlu, Tupc¢ukdy,
40°17'N 34°15'E, 730 m, 02.06.2007.
Remarks: New for Corum.
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Helophorusterminassianae Angus, 1984
Materials: Corum: 3 ex.Sungurlu, 40°07'N 34°31'E, 858 m, 02.06.2007.
Remarks: New for Corum.
Family Hydrophilidae

Anacaena limbata (Fabricius, 1792)
Materials: Corum: 1 ex. Goélinyazi lake, 40°41'N 34°54'E, 1103 m. 01.09.20¥6zgat: 2 ex. Cayiralan,
Kaynarpinar, 39°18’'N 35°50’E, 1379 m. 18.07.2006; 12 ex. Cayiralan, KarghzBo39°18'N 35°50’E, 1350 m.
24.07.2006.
Remarks: New for Corum and Yozgat

Paracymusrelaxus Rey, 1884
Materials: Corum: 1 ex. Centrum, Tgulu, Kayabai, 40°26’N 34°20'E, 731 m, 02.06.2007.
Remarks: This species is a new record fauna of the Central Anatolian region and also new for Corum.

Enochrus fuscipennis (Thomson, 1884)
Materials: Corum: 4 ex. near the H.U. Faculty of Arts & Sciences, 40°34'N 34°55'E, 795 m. 01.06.2006; 2 ex.
Tarkler village (stream), 40°38'N 34°52’E, 956 m. 04.06.2006; 12 ex. near the H.U. Faculty of Arts & Sciences,
40°34’N 34°55'E, 795 m.14.06.2006; 4 ex. Turkler village (stream), 40°38'N 34°52'E, 956 m. 01.07.2006; 6 ex. Sarilik
bridge, small stream, 40°23’N 35°04’'E, 28.07.2007.
Remarks: New for Corum.

Berosus spinosus (Steven, 1808)
Materials: Corum: 1 ex. Lagin, Narlicay, 40°49’'N 34°52’E, 450 m, 27.06.2007.
Remarks: New for Corum.

Helochareslividus (Forster, 1771)
Materials: Corum: 5 ex. Centrum, 40°34'N 34°46’E, 1018 m, 27.06.2007; 1 ¢xz@r, Asaccam, 40°48'N 34°40'E,
966 m, 27.06.2007.
Remarks: New for Corum.

Helochares punctatus Sharp, 1869
Materials: Corum: 11 ex. near the H.U. Faculty of Arts & Sciences, 40°34'N 34°55'E, 795 m. 01.06.2006; 1 ex.
Tarkler village (stream), 40°38’'N 34°52'E, 956 m. 04.06.2006.
Remarks: This species is a new record fauna of the Central Anatolian region and also new for Corum.

Hydrobius fuscipes (Linnaeus, 1758)
Materials: Corum: 1 ex. Gélinyazi lake, 40°41’'N 34°54'E, 1103 m. 04.06.2006; 4 ex. Osmaniye, 40°41'N 34°54'E,
1109 m, 05.05.2008.
Remarks: New for Corum.

_Hydrophilus piceus (Linnaeus, 1758)
Materials: Corum: 1 ex. near the H.U. Faculty of Arts & Sciences, 40°34’'N 34°55’E, 795 m. 14.06.2006.
Remarks: New for Corum.

Laccobius bipunctatus (Fabricius, 1775)
Materials: Corum: 3 ex. B@azonu village, 40°19’'N 34°49’E, 1182 m. 05.08.2007; 1 ex. Hatap (stream), 40°23'N
34°48'E, 866 m.26.04.2008; 3 ex. Hatap (stream), 40°23'N 34°48'E, 866 m.03.07.2008.
Remarks: New for Corum.

Laccobius simulatrix d'Orchymont, 1932
Materials: Corum: 3 ex. Bgazoni village, 40°19°'N 34°49'E, 1182 m. 26.04.2008; 8 ex. Centrum, 40°34’N 34°26'E,
1053 m, 02.06.2007; 7 ex. Mecitdzi, Elvancelebi, 40°35’'N 35°08’'E, 491 m, 03.06.2008; 6 ex. Boyaci, 40°26'N
35°16’E, 865 m, 28.06.2007; 5 exgrlar, Asaccam, 40°48’'N 34°40’E, 966 m, 27.06.2007; 3 ex. Osmaniye, 40°41'N
34°54'E, 1109 m, 05.05.20080zgat: 2 ex. Cokerek, Kagehir, 40°01'N 35°44’E, 1211 m, 01.06.2007.
Remarks: New for Yozgat

Laccobius syriacus Guillebeau, 1896

Materials: Corum: 42 ex. Beydilli village (marsh), 40°37’N 34°53'E, 872 m. 04.06.2006; 8 ex. Turkler village
(stream), 40°38'N 34°52'E, 956 m. 29.07.2006; 5 ex. Centrum, 40°35’N 34°43'E, 1026 m, 01.07.2007; 8 ex. Hacibey,
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40°36'N 34°35'E, 532 m, 03.06.2008; 8 ex. Alaca, Seherhaci, 40°09’'N 34°33’E, 973 m, 02.06.2007; 7 exk,Capra
40°10'N 35°05'E, 1027 m, 01.06.2007; 10 ex. Kayapdugulu, 40°26’'N 34°20’E, 731 m, 02.06.2007; 10 ex.
Mecitdzi, Boyaci, 40°26'N 35°16’E, 865 m, 28.06.2007; 6 eguZlar, Agaccam, 40°48'N 34°40°E, 966 m,
27.06.2007; 5 ex. Sungurlu, Tlpgikdy, 40°11'N 34°19'E, 793 m, 02.06.2007; 6 @JuTd0°17'N 34°15'E, 730 m,
02.06.2007.

Laccobius obscuratus aegaeus Gentili, 1974
Materials: Corum:; 1 ex. Catak (national park), 40°41'N 34°18’'E, 1388 m. 04.06.2006; 2 ex. Catak (national park),
40°41'N 34°18'E, 1388 m. 29.07.2006; 5 ex. Mecitozii, Boyacl, 40°26'N 35°16’E, 865 m, 28.06.2007; 3 ex. Ortakdy,
Selimbey, 40°17’N 35°53’E, 765 m, 02.06.2007.

Laccobius gracilis gracilis Motschulsky, 1855
Materials: Corum: 5 ex. Sungurlu, Tgulu, 40°17'N 34°15’'E, 730 m, 02.06.200%.o0zgat: 1 ex. Cayiralan,
Derekemal village, Orenlice, 39°21'N 35°43'E, 1603 m. 23.07.2006.
Remarks: New for Yozgat.

Coelostoma orbiculare (Fabricius, 1775)
Materials: Corum: 1 ex. Centrum, 40°34’'N 34°46’E, 1018 m, 27.06.2007.
Remarks: New for Corum.

4. Conclusions

In different habitats of Corum and Yozgat Provinces, 62 species belonging to 6 families were recorded. Of
these Haliplus lineatocollis Agabus labiatusHydaticus transversalis laevisculptudydroporus palustrisHydroporus
planus Helophorus arvernicudHelophorus syriacudHelophorus flavipesHelophorus fulgidicollisHelophorus lewisi
Helophorus obscurysaracymus relaxuandHelochares punctatuare new records for the aquatic coleoptera fauna of
Central Anatolian region. Furthermore, 56 species are new record only for Corum and 14 for Yozgat. Although the
water beetle fauna of Turkey is now better known, more studies are required to better understand the overall
distribution.
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Abstract

In this study a field investigation done before in Amasya - Turkey (Amasya-Center, Baglariistli, Bogakdy and
Vermis villages; Yassical and Ziyaret towns) was evaluated. The aim of the ethnobotany research carried out between
September 2004 and March 2006 was to determine the knowledge on plants for various purposes in Turkey (Black Sea
Region / Amasya-Center, Baglaristi, Bogakdy and Vermis villages; Yassical and Ziyaret towns) with the support of the
Turkish Academy of Sciences (TUBA). A team of 2 worked periodically for total 30 days (20 days in villages and
towns, 10 days in Amasya-Center). During this period 50 local people were interviewed and 350 plant samples were
collected. 12 of these endemic to Turkey and total 257 taxa were determined. Although there were some overlapping
uses (especially between food and medicinal plants) 127 plants were used for food, 93 for medicinal purpose, 12 as fuel,
16 as animal feed and 60 for hand-crafts, as well as 49 plant species useful for diverse purposes. From the area 407
recipes were collected for diverse uses. The obtained data were transferred into the database of “Kuiltur-Kitap”
programme of the Turkish Academy of Science (TUBA) Turkey’s Cultural Inventory Project. Furthermore, the results
were published as a report in the TUBA Cultural Inventory Journal. The results in the mentioned report were discussed
and evaluated in the current study and some new ethnobotany data have been put forward.

Key words: Turkey, Black Sea Region, Amasya, Ethnobotanical contributions

*

Turkiye’nin Amasya yéresinde (Amasya-Merkez, Baglarustl, Bogakdy ve Vermis Kdyleri, Yassical ve Ziyaret
Kasabalari) gerceklestirilmis olan bir etnobotanik arastirmaya katkilar

Ozet

Bu calismada Turkiye’nin Amasya yoresinde (Amasya-Merkez, Baglaristii, Bogakdy ve Vermis Kdoyleri,
Yassi¢al ve Ziyaret Kasabalar1) daha 6nce yapilmis olan bir etnobotanik alan arastirmasi degerlendirilmistir. Amasya
merkez ilce, Baglariistii, Bogakdy ve Vermis koyleri; Yassical ve Ziyaret beldelerinde halkin degisik alanlardaki bitki
bilgisini belirlemeye yonelik etnobotanik calismalari, Eylil 2004 - Mart 2006 tarihleri arasinda Turkiye Bilimler
Akademisinin (TUBA) destekleriyle siirdiriilmistiir. 2 kisilik bir ekiple aralikli olarak toplam 30 giin (20 giin kéylerde
ve beldelerde, 10 glin merkez ilgede) ¢alisilmis, 50 kaynak Kisi ile goriisilmus, 350 bitki 6rnegi toplanmistir. Bu
orneklerden 12’si Tiirkiye’ye endemik olmak iizere toplam 257 takson belirlenmistir. Ozellikle gida bitkileri ile tibbi
bitkiler arasinda bazi ortiisen tirler olmakla birlikte 127 gida, 93 ilag, 12 yakacak, 16 yem, 60 el sanatlari alanindaki
kullanimin yani sira 49 bitki tdriinun de farkli alanlarda yararli olduklar saptanmistir. Alandan farkh bitki
kullanimlarina iliskin 407 kullanim bigimi (regetesi) derlenmistir. Elde edilen bulgular Turkiye Bilimler Akademisinin
Turkiye Kultir Envanteri Projesi kapsamindaki “Kultir-Kitap” veritabanina da aktarilmistir. Ayrica, sonuglar TUBA
Kultur Envanteri Dergisinde bir rapor halinde yayimlanmistir ki su anki ¢alisma ile bahsedilen raporun sonuglari
tartigilarak degerlendirilmis ve bu raporun sonuglarina birtakim katkilarda bulunulmustur.

Anahtar Kelimeler: Tirkiye, Karadeniz Bolgesi, Amasya, Etnobotanik Katkilar
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1. Introduction

Ethnobotanic studies which could be defined shortly as the influence between humans and plants consist of
valuable information gained through try and error methods and it reached us through the generations (Yildirimli, 2004).
With the evaluated study, carried out in Baglarustl, Bogakdy and Vermis villages, Ziyaret and Yassigal towns, in
Amasya Center in Black Sea region between the dates of September 2004 and March 2005, how the plants are used by
local people tried to be determined. For instance, they use them for feeding, curing humans and animals, producing
paint, against evil eye, decoration and as fence plant, for animal feeding and as fuel. Thus, a part of potential of folklore
in Amasya was determined.

Turkey is situated in the temperate zone and has the richest flora among the western pale arctic countries. It
also attracts attention with its high endemism rate in the Turkish flora (34.4 %). Nearly one third of the flowering plants
and ferns that grows naturally in Turkey (10.765) are endemic (3022). In the temperate zone, except the isolated islands
and tropical countries, the high rate of endemism is not seen in any other countries (Ozhatay et al., 2003). As can be
seen, Turkey is very rich in terms of floristic structure. However, there are not enough studies in ethnobotany field.

Amasya province has a 7500 year old history (Anonymous, 2002). 13 different civilizations existed in the city
(Anonymous, 2003). The earliest ethnobotanic study in the field is done by Alpinar (Alpinar, 1979). There are also
studies by Fujita et al. (Fujita et al., 1995), Ezer and Mumcu Arisan (Ezer and Arisan-Mumcu, 2006), Cansaran, Kaya
and Yildirim (Cansaran et al., 2007a). In the regions close to Amasya, there are some other studies, too (Sezik et al.,
1992; Dénmez, 2000; Ertug, 2000; Sezik et al., 2001; Vural and Karaveliogullari, 1997 etc.).

The altitude of the places where this study was done was measured by altimeter. Accordingly, Amasya is 412
m., Yassigal 1050 m., Vermis 1100 m., Bogakoy 700 m., Baglar(stii 750 m., Ziyaret is 500 m. Amasya province is in
the Middle Black Sea Region on the borders of Northern and Central Anatolia (Baytop and Alpinar, 1980). Amasya is
in the middle part of Black Sea region, but since it does not have an access to the Sea, it has Central Anatolia
socioeconomic and cultural features. The location of the province is between 35.00 and 36.30 eastern longitude and
40.15 and 41.02 northern latitude. Yesilirmak divided mountain ranges into two sides by creating wide valleys. The
highest point is Akdag with 2062 m. Amasya takes place within A5/A6 in the Grid system in Turkey (Davis, 1965-
1985). In Figure 1, the map showing the topographic structure of the study field was included. Amasya, which is in the
southern part of Black Sea region, has a harsher climate compared to other Black Sea provinces. However, compared to
other provinces, it is considered dry. Within the province, rain fall decreases from north to south (Anonymous, 1991). In
Amasya, a transition climate is dominant. Also, the geology, topographic and orographic structure of the regions is
effective on the climate of the province. According to Emberger, in Amasya semi-dry Mediterranean climate with an
extremely cold winter is dominant (Akman, 1990).

* Flowlngwaters
[ Study areas
@ — : Olther areas
-y : Hills

F?gure 1. Topographic rhéb of the study area _

In Amasya, mostly, floristic studies have been carried out (Ketenoglu et al., 1994; Cansaran and Aydogdu,
1998; Cansaran, 2002; Cansaran et al., 2007b; Korkmaz et al., 2005; Celep et al., 2006 etc.). There are also some
vegetation studies, some have been completed and some are ongoing (Ketenoglu et al., 1994; Cansaran and Aydogdu,
2001 etc.).

In terms of the structure of the study area, it took its shape at mesozoic in the second period and tertiary in the
third period. There are also areas belonging to the last mesozoic period, which consists of hard and soft calcareous and
chalky parts. In the study area, the alluvions (sand, stones, clay), sedimentary belonging to the third period (calcareous,
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marl., clay stone etc), sedimentary belonging to the pre-third period (especially calcareous) and crystal rock masses
(granite, serpentine, andesite, basalt etc) have been placed (Anonymous, 1986).

The chestnut coloured soils are commonly seen in the study area. Furthermore, colluvial and alluvial soils are
rarely seen in the area. The massive soil groups in the area are occurred with the effect of topographic, vegetation and
the main soil in a period under certain climate and they have certain profile characters (Anonymous, 1970).

2. Material and Method

The ethnobotanic field investigation evaluated in this current study was carried out in the Middle Black Sea
region (Amasya-Center, Baglarstl, Bogakdy and Vermis villages; Yassigal and Ziyaret towns) in Turkey. Field study
was done between September 2004 and March 2006. 50 informants were interviewed and 350 plants were collected.
The ages of the informants range from 35 to 65 and most of them (4/5) were woman. The villages were visited three
times in the spring, in the summer and in the fall, and the villages were visited only once in the winter. “Turkish Flora”
(Davis, 1965-1985; Davis et al., 1988; Guner et al., 2000) was used for determination of the plants. The plants are kept
in the Faculty of Education in Amasya University.

In the investigation evaluated and contributed with current study, by asking questions it is determined how
certain plants are used and whether they have local names. Question form contains the location of the plant, its Latin
name, local name, which purposes it is used for, which part is used and how it is used. Question form also has interview
date, name of the village or town, and the person who answered the questions. Later, the information collected in groups
such as food, medicine, animal feeding and handicrafts were sorted out. For the usages codes of the plants, the pilot
project carried out in Buldan (Denizli) was taken as a base (Ertug et al., 2004) (Table 1). The parts of plants used were
also given in Table 2. Later, the plants were listed alphabetically given in the “results” (Table 3). The Flora of Turkey
(Davis, 1965-1985; Davis et al., 1988; Giiner et al., 2000) were utilized in the identification of the specimens. Experts
were consulted for some controversial cases. When the authors of the plant takson were being written, “Authors of Plant
Names” was used (Brummit and Powell, 1992). Endemic plants in the field were given by checking from Red Data
Book of Turkish Plants (Ekim et al., 2000). If there are various usages of a certain plants, all of them were listed. Local
names of the plants that are not used in the region were also given since there are not enough information about the
local names of the plants. Above mentioned ethnobotanic field study (Cansaran and Kaya, 2006) is the basis of current
investigation. In current investigation, the data in field study report (Tablo 3) were evaluated and new data were added
to these results.

Table 1. Plant groups / usage (plants usage codes)

11. Plants Used 111 Plants IV, Plants v VII. Plants
I. Food Plants For Medical : . : VII. Other Useful Acccepted As
Used For Used As Plants Used For
purpose Fuel Animal Food Handycrafts Plants Useful/
Harmful
For human Those used for painting 01 Plants used for roof Harmful plants
Those used as treatment 01 _ _ cover, balconies, 01
food 01 camelia and fence 01
Those whose For animal _ _ Straw knitting- 02 Those used for oil Those signify
leaves and shoots treatment 02 source (dapphne) 02 another
are edible beneficial plants
02
Those whose roots For making basket 03 Tar- 03 Those that are
and bodies are _ _ _ not liked and
edible eaten by animals
03
Those whose _ _ _ Brom 04 Adhesive- 04 Those known as
knobs are edible poisonous or
believed to be
poisonous 04
Those whose fruits _ _ _ Woodwork (containers, Anesthetics, sedatives- Those lilked
and seeds are spoons, staff, toys, pipes, 05 with their scent
edible musical instruments) 05 05
Mushroom _ _ _ Beads 06 Amulet, charm, incense Plants with an
06 odor and named
because of this
qulaity 06
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Table 1. Continue

Those whose
flowers are edible

Charm against evil eye 07 Those used for bird and

fish hunting 07

Those according
how they look 07

Those used as
drinks 02

Other (rope, handles,
souvenirs etc) 08

Decorative plants 08

Those named
according where

the grow
commonly08
Those used as _ Used for shade 09 Other (seasonal
spice, sweeteners signs) 09

03

Those used for

Insect repellers 10

medicine 04
Shacks 05 _ Against mold and fungus _
11
Gum 06 _ Soap 12
Others (yeast-plant _ Plants that bees use for _
esence) 07 honey 13
_ _ Used against erosion 14 _
_ _ Using to clean and dry _
Water 15
_ _ Social usages (child
plays, decoration) 16 _
_ _ Wind blockers 17 _
_ _ Other (incubation, _
insemination) 18
Table 2. Plants used parts
A whole plant
B roots
Ca knob body
. Cb rizom
C body under the soil Ce bulb
Cd hard bulb
D body
E leaves-shoots
F flowers
G fruits
H seeds
la Essence
1b Shell
I Ic Latex
other 1d Resinous
le Cone
If Tar
K Fungus
3. Results

At the end of the evaluated field study done between September 2004 and March 2006, 407 recipes were
collected. 257 taxa were evaluated by adding the plants which are not used but have local names (Table 3). Of the total
257 plants evaluated, 211 were natural and 46 were cultural plants. Of the plants evaluated, 13 were from
Mediterranean, 17 were from Euro-Siberian, 14 were from Irano-Turanian phytogeographic region. Although there are
plants used in more than one field, here are the number of plants according to fields they are used: Food (127),
Medicine (93), Fuel (12) Animal food (16), Handy crafts (60), Other useful plants (22), beneficial/ harmful plants (27),
those who are not used, but have local names (21). 4.66 % of all the plants were endemic. Since one cannot determine
how endemic plants are used anywhere else in the world, it is important to know how these plants are used not only for

cultural history but also for preservation if needed (Ertug et al., 2004).
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Table 3. The list of the plants determined in Amasya (Amasya Center, Baglarustu (Moramil), Bogakoy and Vermis
Villages; Ziyaret and Yassical Towns)

Used plant

Usage

Endemism and

Family Genus / Species | Local name | Locality Specimen no. |phytogeograph
part codes f :
Inventory no. ic region
1 Divisio;: ASCOMYCOTA | Morchella sp. kuzu gdbegi 1,6 K 101 4242 -
5 Divisio: *Agaricus sp. | kiltir mantari 6 K 101 -
BASIDIOMYCOTA
3 Sinif: ASCOLICHENES Parmelia sp. tas (seytan) 5,6 L V01 4288-B -
Kinasi
EQUISETACEAE Equisetum kirk kilit/ sazak 6 A 1101 4201 -
4 ramosissimum
Desf.
AMARANTHACEAE Amaranthus karag6z 2,3,56 E 101 3429 -
retroflexus L. pancari/ kara
5 sirkem/
karag6z otu/
kara pancar
ANACARDIACEAE Pistacia sakizlik agaci/ 4,6 G 105, E. Medit
terebinthus L. cetene/ 1101 El
6 ssp. palaestina menengui¢ D V08 3303
(Boiss.)Engl. E VOl
7 Rhus coriaria L. | tetre/ sumak 2,3 G 1102 4202 -
8 APIACEAE Anethum dere otu/ 2,6 E 101,103 4203 -
graveolens L. Irazdane
Bifora radians M. kins otu/ 5,6 E 103 3316 -
Bieb. madenus otu/
9 kot ot/ aci ot/
Kismirim otu A V1106
10 Bupleurum tavuk gotl/ 1 E 101 4115 -
rotundifolium L. gicir
Caucalis telli kara 2 A 1V,V04 4139 -
11
platycarpos L. pitirak
Conium baldiran/ 1,236 A V1104 3420 -
12
maculatum L. baldirgan
Eryngium sttlu diken/ 5,6 B 101 4204 -
13 campestre L. var. | kuskonmaz otu
virens Link
Heracleum havaotu/ hava | 1,3,6 1101 4205 End./ Oksin EI.
14 platytaenium alugu otu
Boiss. e G Vo8
*Petroselinum madenis/ 1,4,56 101, -
15 crispum (Mill.) maydanoz 1101
AW.Hill
16 Turgenia latifolia| karapitirak 2 A v 4133 -
(L.) H. Hoffm.
ARACEAE Arum euxinum | minik/ ninok/ | 1,3,4 E 101 4206 -
1 R.B. Mill. gavur pancarl A 1101
ASTERACEAE Achillea hava otu/ civan 6 E,F 1101 3351 Ir.-Tur. EL.
18 biebersteinii | percemi/ kesik
Afan. otu F(kuru) | V08
Achillea harica ot/ civan| 2, 3,6 A V1104 4150 -
19 millefolium L. percemi/
ssp. pannonica hezeran F (kuru) | V08
(Scheele) Hayek
20 Achillea setacea | civan percemi/ | 2,3,6 F (kuru) V08 4207 Euro.-Sib. El.
Waldst. &Kit. hezeran
21 Bellis perennis L. papatya 1 F 1101 4208 Euro.-Sib. El.
Calendula - 6 F V108 4293 -
22 -
arvensis L.
23 Carduus nutans | peygamber 6 F,H 1101 4126 -
L. sensu lato digmesi
Carduus dikencik 1,25 E 101 3418 -
pycnocephalus L.
24 <
ssp. albidus

(M.Bieb.) Kazmi
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Centaurea barama otu 6 A V04, 4122 -
25 virgata Lam. V118
Group A
Chondrilla juncea| sakiz otu 1,6 Ic 106, 3283 -
26 :
L. var. juncea 1101
Cichorium sakizlik otu/ 3,5,6 Ic 106 4209 -
intybus L. esek sakizi/
27 yabani hindiba/
yer sakizi/ A V1109
ayakgcak otu 101 '
Cirsium arvense | dikencik/ kdy 1,25 A V101 3414 -
Scop. ssp. goclren
28 ) vestitum E 101
(Wimm.&Grab.)P
etr.
29 *Helianthus aycicegi 5 H 101 -
annuus L. A (kuru) Il
30 *Helianthus yer elmasi 3,6 Ca 101, -
tuberosus L. 1101
Helichrysum yayla cigegi/ 2,3,6 F 1101 3384 -
plicatum DC. ssp. |ari gicegi/ yilan
31 plicatum cigegi/ altin
cicek/ 6lmez
cicek/ pire
cicegi
Lactuca serriola badik otu/ 5,6 E Vv, 3444 Euro.-Sib. EI.
32 L. ayakcak otu/ V1109
kibrit otu
Matricaria koyun gozi 1,2 E 102, 3386 -
chamomilla L. 1101,
33 var. recutita (L.) 1102
Grierson A V01,
V1103
34 Picris strigosa sutliican 1 E 101 3439 Ir.-Tur. EL.
M.Bieb. A v
Reichardia aci ot 3 A V1104 3441 Ir.-Tur. EL
35 glauca Matthews
Scorzonera cana | tekel/ tekelcan | 1,4, 5,6 E 101 3451-B -
(C.A.Mey.)
36 H.Hoffm. var.
radicosa (Boiss.)
D.F.Chamb.
Scorzonera mollis|  gegi cicigi 1 Ca 101 3383 -
37 M. Bieb. ssp.
szowitzii (DC)
D.F.Chamb.
Tanacetum mesmelek 6 E 103 3284 -
38 balsaminata L.
ssp. balsaminata
Taraxacum karahindiba/ 5,6 E 101 4210 -
39 officinaleWeber | esek sakizi Ic 106
A 1101
Tragopogon yemlik 2,4,56 E 101 3406 -
longirostris
40 Bisch. Ex Sch.
Bip. var.
abbreviatus
Boiss.
Xeranthemum - 6 F V108 4211 -
4 annuum L.
BERBERIDACEAE Berberis vulgaris | hanim tuzlugu 1,6 G 1101 4212 -
42
L. B V01
Leontice cakildak/ cingit 1 G V116 3331 -
43 leontopetalum L. bardag!
ssp.
leontopetalum
BORAGINACEAE Anchusa - 4 F Vo1 3304-A End./Ir.-Tur.
a4 leptophylla EL?

Roem.&Schultes
ssp.incana Ledeb.
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Anchusa sigir dili 2 E 101 4143 -
leptophylla
45 Roem.&Schultes
ssp. leptophylla
Anchusa strigosa dikencik 1,2,5 E 101 3328 -
46 .
Labill.
Anchusa undulata - 4 F Vo1 3304-B Medit. El.
47 L. ssp. hybrida
(Ten.) Coutinho
Buglossoides kareriis 2 E 101 3397 -
48 arvensis (L.)
1.M.Johnst.
49 Echium italicum hava civa 6 B 1101 3353 Medit. El
L.
Nonea caspica dana dili 6 E 101 4213 Ir.-Tur. El.
50 (willd.) G. Don.
BRASSICACEAE *Brassica kelem/ lahana 5,6 E 101, -
51 oleracea L. var. 1101,
oleracea 1102
Capsella bursa- | kus ekmegi | 1,2,4,5, E 101 3290 -
52 pastoris (L.) 6
Medik.
Descurainia kil namzan 2 A V04 4134 -
53 sophia (L.) Webb
ex Prantl
*Eruca sativa roka 6 E 101 -
54 -
Mill.
*Lepidium tere 6 E 101 -
55 sativum L. ssp.
sativum
Neslia apiculata | gicir otu/ tarla | 1,3,5 E 101 3325 -
56 Fisch. giciri/ gicir
tavuk
57 Sinapis arvensis namzan 2,3,4,5, E 101 3244 -
L. 6 A V1104
58 BUXACEAE *Buxus simsir 6 D V05 Euro.-Sib. EL
sempervirens L.
CAMPANULACEAE Asyneuma - 3 A V04 4214 End.
limonifolium (L.)
59 Janch. ssp.
pestalozzae
(Boiss.)
Damboldt
60 CANNABACEAE Humulus lupulus maya otu 4,6 F 107 4197 Euro.-Sib. EI.
L.
CAPPARACEAE Capparis ovata gebere 6 F 101 4215 -
61 Desf. var.
herbacea (Willd.)
D. Zohary
CAPRIFOLIACEAE Lonicera etrusca hanimeli 4,6 F 101, 4292 Medit. EI.
62 -
Santi var. etrusca VI105
CARYOPHYLLACEAE Cerastium Tavsan topugu, 2,6 E 101 3296 -
brachypetalum | tavsan ekmegi
63 Pers. ssp. roeseri
(Boiss.&Heldr.)
Nyman
Cerastium dingilclik 2 E 101 3403 -
64 dichotomum L.
ssp. dichotomum
Holosteum eriste 1,6 E 101 4216 -
65 umbellatum L.
var. tenerrimum
(Boiss.) Gay.
66 Saponaria sabun otu/ 1,2,6 EF VI12 4289 -
officinalis L. képirik otu
Silene alba kurt kulagi 2,6 101 3299 -
67 (Mill.) Krause
ssp. eriocalycina G V116
(Boiss.) Walters
68 Silene vulgaris | tavuk giciri/ 2,6 E 101 3436 -
(Moench) Garcke | gicir tavuk/
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var. vulgaris kincil
Stellaria media | yilancik/ kaz | 1, 2, 4,5, E 101 3302 -
69 Vill. ssp. media | otu/ kaz ayagi/ 6
(L) Vill. cincilim/ yer
yayiltisi
CHENOPODIACEAE *Atriplex hayat suplrgesi 5,6 A Vo4 3281 -
hortensis L.
70
*Beta vulgaris L. | kocabas/ seker | 2,5, 6 E 101 -
7 provar. altissima pancari B 101,
(Doll) J. Helm 101,
V116
Chenopodium sirkem/ tath | 2,3,5,6 E 101 3427 -
72 album L. ssp. sirkem/ ak
album var. album sirkem
Chenopodium altigriz 1 E 101 3342
73
murale L.
CONVOLVULACEAE Convolvulus sarmasik otu/ 3,6 E 101, 4151 -
arvensis L. dana sarmisavi/ 1101
74
dana otu/
sarmusaguk
CORYLACEAE Carpinus betulus glirgen 3,6 D 111, V08 4217 Euro.-Sib. EI.
75 L.
Carpinus mese 2,3,6 D 111, V08 4218 -
76 orientalis Mill.
ssp. orientalis
Corylus colurna findik 4 G 1101 4219 Euro.-Sib. El
77 L. 1l
D V03
78 CUCURBITACEAE Bryonia alba L. ilingtr 1,6 E 101 3338 Euro.-Sib. El
9 *Cucumis sativus | salatalik/ hiyar 6 G 101 -
L. la 1101
80 *Cucurbita pepo kabak 5,6 G 101 -
L. H 1101
Ecballium it hiyari/ it 4,6 la 1101 4220 -
81 elaterium (L.) A. [kavunu/ yabani
Rich. kavun
*Momordica kudret nari 6 G 1101 -
82 charantia L. H V1109
CUPRESSACEAE *Cupressus selvi 6 le 1101, -
83 .
sempervirens L. V08
Juniperus ardig 3,6 le 1101 4221 -
84 oxycedrus L. ssp.
oxycedrus
85 CYPERACEAE Cyperus rotundus| topalak otu 6 B 1101 4194 -
L.
86 DIPSACACEAE Dipsacus - 1,3 F V08 4222 -
laciniatus L.
Scabiosa rotata - 3 A V04 4223 Ir.-Tur. EL
87 .
M. Bieb.
ELAEAGNACEAE *Elaeagnus igde 1,4,6 D Vo7 -
angustifolia L.
88 F V1105
G 105
89 EUPHORBIACEAE Andrachne boncuk otu 6 G V06 4224 -
telephioides L.
Euphorbia sttlegen/ aci 4,6 Ic 1101 4228 End.
90 cardiophylla ot/ stitlac otu A V1104
Boiss. & Heldr.
Euphorbia rigida | sutlegen/ aci 1,6 Ic 1101 4227 Medit. EI.
91 M. Bieb. ot/ stitlac otu A V1104
FABACEAE Astragalus geven 2,6 A 1V, V08 4226 -
angustifolius
92 Lam. ssp.
pungens (Willd.)
Hayek
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Astragalus geven 2,6 A 1V, V08 4225-A -
93 pseudocaspius
Fisch.
A Cassia sinameki 4,56 E 1101 -
94 angustifolia Vahl.
95 Colutea cilicica patlangac 3,56 G VI16 4225-B -
Boiss. & Bal.
Medicago minima| yabani yonca/ 5 A 1102, IV 3412 -
96 (L.) Bartal. var. | karayonca/
minima ikcil otu
97 Medicago sativa efek/ kara 5 A v, 3413 -
L. ssp. sativa yonca V1104
Robinia akasya 6 G 101 4290 -
98 pseudoacacia L.
F 101
99 * Vicia anatolica fig 1 A v 3335 Ir.-Tur. EL
Turril
100 Vicia bithynica L. | Saban paklasi 2 E 101 4144 -
Vicia cracca L. | kus pasili/ dag 5 H 105 3447 -
101 ssp. stenophylla yoncasl/
Vell. yalanci yonca A v
Vicia narbonensis| pasil/ paklava | 1,2,5 E 101 3407 -
L. var. otu/ yabani
102 narbonensis bakla/ yilan
yastig
H 105
Vicia sativa L. - 1 A v 4123 -
ssp. incisa
103 (M.Bieb.)Archiba
Id var. cordata
(Wulfen ex
Hoppe) Archibald
FAGACEAE Quercus cerris L. pelit 2,3,4 G 105, 4229 -
var. cerris V116
104 D 1l
E G Vo1
E VI18
Quercus pelit 2,3,4 G 105, 4231 -
pubescens Willd. V116
105 D 1l
E G Vo1
E VI18
106 HYPERICACEAE Hypericum kantoron otu 6 E,F 1101 3352 -
perforatum L.
GERANIACEAE Erodium keklik tirnagi 6 E 101 3349 -
107 ciconium
(L)L Hér.
Erodium leylek burnu 6 E 101 4230 -
cicutarium
108 (L.)L Heér. ssp.
cicutarium
Geranium dedaban/ dere | 1,2, 3,5 Ca 101 3368 E. Medit. (mt.)
109 macrostylum daban/ deli El
Boiss. daban/ deve
tabani
Geranium gelin parmagi 6 E 101 3348 -
110 -
pusillum Burm.
Geranium yuzuk kas! 1,2,4,6 E 101 3287 -
111 g
rotundifolium L.
112 *Pelargonium sardunya 6 F V110 -
zonale
IRIDACEAE Crocus sarigigdem | 1,2,3,5 Cd 101 3294 End. / Ir.-Tur.
113 ancyrensis E.l
(Herbert) Maw
Crocus ¢igdem 1,235 Cd 101 4233 -
reticulatus Steven
114
ex Adams ssp.
reticulatus
Iris galatica nevruz/ 6 Ca 101 4234 End./ Ir.-Tur.
115 Siehe menevse E 101 E.L
116 Iris histrioides nevruz/ 2,3 Ca 101 4232 End. / Euxine
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(Wilson) Arnott menevse F 101 El
JUGLANDACEAE * Juglans regia L. ceviz 5,6 H 105, -
1101
1101
117 G 11
E,G Vo1
D V05
LAMIACEAE Lamium ballik/ bal 1,6 E 101 3289 Euro.-Sib. El.
purpureum L. var.| mumu/ balli
purpureum baba/ balluhan/
118 gogen gozi
Melissa ogul otu/ kor 1,3,6 E 1101 4235 -
119 officinalis L. ssp. | 1sirgan/ limon
officinalis otu
Mentha longifolia|  su nanesi 2,3 E 103 4236 Medit. EI.
120 (L) Hu_ds._ssp.
longifolia
*Mentha nane 4,5,6 E 103 -
121 suaveolens Ehrh.
A 1101
122 Nepeta italica L adacay! 6 F 102 4239 -
*Ocimum reyhan/ 4,6 E 103 3277 -
123 basilicum L. feslegen/
irehan F V110
Salvia ellik otu 2,5 E V118 4145 Ir.-Tur. EI.?
candidissima
124 Vahl. ssp.
occidentalis
Hedge
125 Salvia sclarea L. ellik otu 2,5 E V118 4238 -
Salvia tomentosa ellik otu 2,5 E V118 3425 Medit. EI.
126 Mill.
Salvia verticillata ellik otu 2,5 E V118 4147 Ir.-Tur. EL.?
127 L. ssp. amasiaca
(Freyn&Bornm.)
Bornm.
128 Salvia virgata ellik otu 2,5 E V118 4146 -
Jacqg.
129 Satureja hortensis kekik 2,3 E 103 4240 -
L. E F 1101
Satureja kekik 1,23 E 103 4199 End.
130 wiedemanniana E,F 1101
(Lallem.) Velen.
Sideritis tiylu adagay! 1,6 F 102 4241 End.
131 dichotoma Huter
E F 1101
Teucrium polium | harman otu/ 1,6 F 1101 3320 -
132 L. karin agrisi
otu/ mayasil
otu
133 Thymbra spicata karabas kekigi | 2,3,6 E,F 1101 4243 E.Medit.EI
L. var. spicata
Thymus sipyleus kekik otu 1,2,6 E 103 4248 -
Boiss. ssp.
134 rosulans (Borbas) EF 102,
Jalas 101,
1102
Wiedemannia emzik otu/ 1,2,5 F 101 4237 End./ Ir.- Tur.
135 orientalis emecek/ ballik/ El
Fisch.&C.A.Mey. | balcik/bal otu
LILIACEAE *Allium cepa L. sogan 2,5,6 Cc, E 101 -
136 Cc 1101
Cc Vo1
137 *Allium sativum sarimsak 5 H 101, -
L. 1101
Asparagus menevcer/ 1,4,56 E 101 3265 -
138 LIS
officinalis L. kuskonmaz
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Muscari horoz ibigi/ 5,6 F V01 4244 -
armeniacum karga pabucu/
139 Leichtlin ex it sarimsagi/
Baker karga A V1104
sarimsagl
Muscari bourgaei| horoz ibigi/ 5,6 F Vo1 4245 End. / Medit.
Baker karga pabucu/ El
140 it sarimsagi/
karga A V1104
sarimsagl
Muscari horoz ibigi/ 5,6 F Vo1 4246 -
neglectum Guss. | karga pabucu/
141 it sarimsagi/
karga A V1104
sarimsagl
Ornithogalum sabun otu 4 E V112 4247 -
142 oligophyllum
E.D. Clarke
Ornithogalum sabun otu 4 E VI12 4252 -
143 sphaerocarpum
A. Kern
LINACEAE *Linum bienne |sagrek/ seyrek/| 4,5,6 H 101, 4109 Medit. EI.
144 :
Mill. zeyrek/ susam 1101
145 LORANTHACEAE Viscum album L. |  gokce otu/ 4,6 E, G 1101 4249 -
ssp. album Okse otu
146 MALVACEAE Alcea pallida gul hatmi/ 6 E,F 1101 4251 -
Waldst. &Kit. fatmagul
*Hibiscus bamya 5 G 1101,101 -
147
esculentus
Malva neglecta kémeg/ 1,234, E 101 3389 -
Wallr. ebemgiimeci 56
148
E B 1101
Malva sylvestris kémeg/ 1,234, E 101 4253 -
L. ebemgiimeci 5,6
149 E.B 1101
MORACEAE *Ficus carica L. incir 5,6 Ic 1101 -
ssp. carica
150 D V05
G 101
*Morus alba L. beyaz dut 2,6 G 101 -
151 E 101
D V05
*Morus nigra L. kara dut 1,2,6 G 101, -
1101
152 E 101
D V05
OLEACEAE Jasminum at otu 6 G 1102 4121 Medit. EI.
153 -
frutians L.
A Olea europaea zeytin 2,56 G 101 -
154 L. var. sylvestris G, H 1101
(Mill.) Lehr
155 Phillyrea latifolia| gokce agac/ 6 D V04 3285 Medit. EI.
L. gogce agacl
156 ONAGRACACEAE Epilobium yaki otu 1,2,3 F 1101 4250 -
angustifolium L.
157 ORCHIDACEAE Orchis palustris salep otu 3,6 Ca 1101 4254 -
Jacqg.
158 PAPAVERACEAE Fumaria_ asepala civik ot 5,6 E,F 1101 4131 -
Boiss.
Fumaria - 5,6 EF 1101 3312 -
159 e
officinalis L.
Papaver lacerum | lale/ gelincik/ | 2,5,6 F 101 3408 -
160 Popov gelineli A V1106
Papaver rhoeas | lale/ gelincik/ | 2,5, 6 F 101 4255 -
161 L. gelin eli A V1106
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Papaver afein/ hashas/ 5 H 1101, -
162 somniferum L. hakkas 101
G Vo1
PINACEAE Pinus brutia Ten. kizilgam 2,3 Id 106 4267 -
E 1101
163 D, E, le 1l
le V08
D V05
Pinus nigra Arn. karacam 2,3,6 Id 106 4260 -
ssp. pallasiana
(Lamb.) Holmboe
E 1101
164 D,E, le I
le V08
D V05
Pinus sylvestris sarigam 2,3,6 Id 106 4264 -
L. E 1101
165 D, E, le "
le V08
D V05
Pinus pinea L. fistik cami 2,3 Id 106 4256 -
E 1101
D, E, le 1l
166 le V08
D V05
H 101
PLANTAGINACEAE Plantago demra otu 1,56 E 101 3280 -
167 lanceolata L. B 1101
Plantago major | sinirotu/bag | 2,4,6 E 101, 3398 -
L. ssp. major | yapragl/ sigilli 1101
168 yaprak/ ¢iban
otu/ bahar otu
PLUMBAGINACEAE Acantholimon erkek geven 2,6 A v 4266 Ir.- Tur. EL
acerosum (Willd.)
169 Boiss. var.
acerosum F V108
170 POACEAE Avena fatua L. | yabani yulaf/ 5 A 1102, IV 4130 -
var. fatua pic yulaf
171 *Avena sativa L. kara yulaf 3 A [\ 3246 -
Chrysopogon damat 6 A V04 4257 -
172 gryllus (L.) Trin. stiplirgesi
ssp. gryllus
*Coix lacryma- tespih otu 6 H V06 4196 ( -
173 s
jobi L.
Hordeum avrum otu 5,6 A v 4265 -
murinum (L.) ssp.
174 glaucum (Steud.)
Tzvelev
175 *Hordeum arpa 5 A 11, IV 3445 -
vulgare L. H 1101
* Secale cereale cavdar 2 A v 4128 -
176
L. var. cereale
Sorghum kelem ayrigi 4 A V1104 3282 -
177 halepense (L.)
Pers. var.
halepense
Stipa - 2,6 H V108 4258 -
178 ehrenbergiana
Trin.&Rupr.
*Triticum bugday 1,35 H 101 3245 -
aestivum L. A Il
D V05
179
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*Zeamays L. misir 5,6 G,D 1101
G 105,
V08
180
D V02,
V08
H V106
POLYGONACEAE Polygonum yeme 2 E 101 4138
181 convolvulus L. sarmisavi/
sarmusak
Polygonum kara madimak | 2,5,6 E 101 3422
182 arenastrum Bor.
Polygonum madimak 1,2,3,4 E 101 3424
183 .
cognatum Meisn.
184 Rumex acetosella egsi 2 E 10,1101 4259
L. kulak/eskicik
Rumex efelik/efelek | 1,2, 3, 4, E 101 4156
185 angustifolius 6
Campd. ssp.
angustifolius
Rumex patientia | efelik/efelek | 1,2, 3,4, E 101 3387
186 L 6
Rumex scutatus kuzu 2,3,4 E 101,1101 3401
187 L. kulagi/eskictk/
eksimik
PORTULACACEAE Portulaca pirpirim/ semiz| 1,5,6 E 101 4263
188 oleracea L. ssp. otu
oleracea
189 PRIMULACEAE Cyclamen coum | agursak/agsak/ 4,6 Ca 1101 4261
Mill. var. coum kizil avsak
PUNICACEAE *Punica nar 6 F 1101
190 granatum L. G 101
191 RANUNCULACEAE | Adonis aestivalis arap sacl 2 A V04 3392
L. ssp. aestivalis
192 Adonis flammea arap sacl 1 E 101 3451-A
Jacq.
193 Nigella arvensis corek otu 1,6 H 101 4269
var. glauca
Ranunculus saripitirak | 2,3,4,6 A 1101 3402
194 arvensis L.
RHAMNACEAE Paliurus spina- caltr dikeni 1,5,6 G 1101, 4268
195 christi Mill. V116,
V08
*Zizyphus jujuba innap 6 G 101,
196 Mill. 1101
F V1105
ROSACEAE Amygdalus badem/cagla | 2,3,5,6 GH 105 4271
197 communis L.
198 *Cerasus avium kiraz 5,6 G 101
G 1101
Cerasus mahaleb | endilliis/mahle | 2,3,6 G 1101 4272
199 (L.) Mill. var. p
mahaleb
Cerasus prostrata| davsan elmasi | 3,4, 6 G 101 3300
200 (Lab.) Ser. var.
prostrata
Crataegus yemisen 1,2,56 G 101 4280
201 monogyna Jacq.
Ssp. monogyna
Crataegus alug 2,3 G 101, 3262
202 oriental_is Pall. ex 1101
M. Bieb var. G,D 102
orientalis
203 *Cydonia ayva/ hayva 4,56 F 101
oblonga Mill.
G 101
E 102,
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V01
EH 1101
D V05
*Malus communis| Amsya elmasi/| 4,5,6 G 101 -
204 H.J. Lam misket/Amasya G, H 1101
misketi D 08
Malus sylvestris |acuk/ pi¢ elma/ 2,3 G 101, 4262 -
Mill. ssp. yabani elma 1102
orientalis var.
205 orientalis (A.
Uglitzkich)
Browicz
206 *Persica vulgaris seftali 6 G 101 -
Mill. E 1102
Prunus divaricata| calki otu/ 1 D V04 3332 -
Ledeb. ssp. ursina ¢itirdak
207
(Kotschy)
Browicz
208 Py_racantha ebembiki 1,3 G 101 4281 -
coccinea Roem.
Pyrus cordik 1,2 G 101 4270 -
209 amygdaliformis
var. lanceolata
Diap.
*Pyrus communis armut 5 D V08 -
210 L. ssp. communis G 101
Pyrus ahlat 1,2 G 101, 4282 -
211 elaeagnifolia Pall. 1101
ssp. elaeagnifolia
Rosa canina L. kusburnu/ 1,2,5,6 F 101 4273 -
yabani gl G 101, 102,
212 1101
213 Rosa foetida J. | sari kusburnu 5 F 101 3314 Ir.-Tur. El.
Herrm.
Rubus canescens karamuk/ 1,2,5 G 101 4279 -
214 DC. var. kizamik/
canescens bogiirtlen B,D 101
Rubus sanctus karamuk/ 1,2,5 G 101 4274 -
215 Schreb. kizamik/ B,D 1101
bégirtlen
216 *Sorbus livez 1,6 G 101 Euro.- Sib. EL
domestica L. E, G 1101
RUBIACEAE Galium spurium | yapiskanot/ | 3,4,5,6 A Vo1 3410 Euro.- Sib. El.
217 L. ssp. spurium | boya otu/ boya
cili
218 Galium verum L. boya otu 4,56 A V01 3305 -
SSp. verum
RUTACEAE Ruta montana hava otu/ 6 A 1101 4120 -
(L)L humma otu
219 F V08
SALICACEAE Salix alba L. sogt 6 E 1101 4283 Euro.- Sib. EI.
220 D V1109,
V05
,V08,
V03
SCROPHULARIACEAE | Veronica polita llgancik/ 2,5,6 E 101 3288 -
221 Fr. urgancik/ clice
bagirsagl
SIMAROUBACEAE Ailanthus mundar agag 5,6 A V1106 4278 -
222 altissima (Mill.) D Vo5
Swingle
293 SOLANACEAE quscyamus dis otu 4,6 G, H 1101 4277 -
niger L.
224 Lycium ak calu/ mor 1,5 G 101 3318 End./ Ir.- Tur.
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anatolicum A. tiken El
Baytop&R.B.
Mill.
295 *Solanum badilcan/ 4,56 G 101, -
melongena L. patlican 1101
296 Solanum nigrum it izimu 5 A V1109 4106 -
L. ssp. nigrum
297 *Solanum patates 4,56 Ca 101, -
tuberosum L. 1101
298 STYRACACEAE *Styrax officinalis| tespih agaci 6 H V06 -
L.
THEACEAE A Camellia cay 6 E 1101 -
sinensis (L.) O.
229 Kuntze
TILIACEAE Tilia rubra (DC.) ithlamur 2,4,6 F 102, 4284 Euxine EI.
230 ssp. caucasica 1101
(Rupr.) V. Engl.
ULMACEAE Celtis caucasica | daum agaci/ 1,5,6 G 101 3275 -
231 Willd. dogum agaci GD Vo7
D V05
232 Ulmus minor kara aga¢ 5,6 D V04, 4275 -
Mill. ssp. minor V08
URTICACEAE Urtica dioica L. Isirgan/ 1,234, E 101 3388 Euro.- Sib. El
233 dalagan 5,6 EH 1101
VITACEAE *Vitis sylvestris | asma/devek/ | 1,2,6 G 101 -
234 Gmelin bag/ tizlim E 101
Ib V106
ZYGOPHYLLACEAE Peganum tzerlik otu/ 5,6 H 1101, 4276 -
235 harmala L. yuzerlik otu/ Vo7
guzellik otu A V106
236 Tribulus Lterrestris ¢oban ¢okerten 6 A 1101 4285 -
237 APIACEAE « Scandix iberica| cubuk otu 3419 -
M. Bieb.
ASTERACEAE *Arctium minus | kaba dossegi 3417 Euro.- Sib. El
(Hill) Bernh. ssp.
238 pubens (Bab.)
A’renes
«Centaurea esek dikeni/ 3385 -
239 iberica Trev. ex kara diken
Sprengel
«Centaurea alagoz dikeni 4294 N
240 solsitialis L. ssp.
solsitialis
«Xanthium sari diken 3449 -
241 .
spinosum L.
«Xanthium domuz pitiragl 4295 -
242 strumarium L.
ssp. strumarium
BRASSICACEAE eCardariadraba | esek teresi 3341 -
243 (L.) Desv. ssp.
draba
« Sisymbrium namzan 3322 -
244 -
orientale L.
CARYOPHYLLACEAE *Vaccaria gicir 4114-A -
pyramidata
245 Medik_. var.
grandiflora
(Fisch. ex DC.)
Cullen
CUSCUTACEAE «Cuscutasp. |ilembeg/ verem 4291
246 ot
FABACEAE «Coronilla ikcil otu 4135 -
247 scorpioides (L.)
Koch
*Glycyrrhiza biyan 4287 -
248
glabra L. var.
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glandulifera
(Waldst. Et Kit.)
Boiss.
*Medicagoxvaria | sari yonca/ 4149 -
Martyn kayiskiran
*Melilotus ikcil otu 4155 -
250 officinalis (L.)
Desr.
Trifolium ikcil otu 4148 -
251 pratense L. var.
pratense
PAPAVERACEAE *Glaucium lale 3432 -
grandiflorum
Boiss. et Huet
var. grandiflorum
POACEAE *Bromus tectorum pisik otu 4127 -
L.
PRIMULACEAE *Anagallis dag irehani 4137 -
arvensis L. var.
caerulea (L.)
Gouan

249

252

253

254

RANUNCULACEAE «Consolida gelin ¢icegi 4288-A -
255 orientalis (Gay)
Schréd.

RESEDACEAE *Reseda lutea L. | esek turpu 3329 -

256
var. lutea

SOLANACEAE eDatura esek kestanesi 4286 -

257 stramonium L.

Note: “¢”: Those who have local names but not used, “*”: Cultural plants, “A”: Plants who are not grown in the study field but used. All the
plants that are not marked with “*” and “A” (Including those marked with “¢” ) are natural plants / This is the list for the places plants are found:
1: Baglarustu village (Moramil), 2: Yassical town (Ebemi), 3: Vermis village, 4: Ziyaret town, 5: Bogakdy village, 6: Amasya (Center).

According to the results of ethnobotany field research above mentioned, 127 of the plants were found in the
study field are used as food. 34 of these are cultural plants. 7 of the plants used as food are endemic. 3 of these are
geofyte (Crocus ancyrensis, Iris galatica and Iris histrioides). Crocus ancyrensis has been consumed as raw bulbs and
Iris galatica and lIris histrioides have been consumed as raw bulbs and petals. In the case of another endemic species
(Wiedemannia orientalis) the nectars under the petals have been consumed. The fruits of Lycium anatolicum is
consumed by local people and Sideritis dichotoma is used as tea. Satureja wiedemanniana is used as spices. The most
commonly used plant as food is called “pancar” and sold in the markets in the months of September-October and
March-April. Some of these plants are consumed by itself and some of them are mixed and consumed that way. Local
people consume shoots and leaves of 59 plants, roots of 2 plant, bulbs of 8 plants, fruits and seeds of 42 plants, flowers
of 11 plants. 7 of the plants are used as tea, 9 of them are used as spice, 8 of them are used for appetizers, 7 of them are
used as gum and 1 of them is used as starter. In the field, two mushroms are used as food.

Amasya is an important place since the first akrabazin and the first surgery book was written here (Alpinar,
1979). It was observed that 93 of the plants in the study field are used for alternative medication. Of these, 65 were
natural and 28 were agricultural plants. 4 of the plants used for medical purposes are endemic. These are Heracleum
platytaenium (in the case of sunshock, the leaves of the plant are boiled in the water and this water is used for bath),
Satureja wiedemanniana (it is used as tea for cold), Sideritis dichotoma (it is uses as tea for cold), Euphorbia
cardiophylla (it is used for verruca). Most of the plants used for folk medicine is used as tea, sometimes they are used as
creme (for instance, Echium italicum). In the study regions (in Baglarustl, Bogakdy and Vermis villages; Ziyaret and

Yassigal towns; Amasya Center), the examples of the plants which cure the diseases can be also given as
follows:

Hemorrhoid: Ficus carica ssp. carica, Malva sylvestris, Achillea biebersteinii, Cupressus sempervirens,

Solanum melongena, Teucrium polium, Paliurus spina—christi etc.

Inflammation: Petroselinum crispum, Sorbus domestica, Plantago major ssp. major .

Nephritis: Hypericum perforatum, Helichrysum plicatum ssp. plicatum, Equisetum ramosissimum,

Petroselinum crispum, Zea mays.

Cholesterol: Juglans regia, Fumaria officinalis, Malus communis, Urtica dioica, Tribulus terrestris.

Heart disease: Crataegus orientalis var. orientalis, Melissa officinalis ssp. officinalis, Berberis vulgaris,

Tribulus terrestris (goban ¢okerten), Pistacia terebinthus ssp. palaestina, Allium sativum.

Cold and cough: Cydonia oblonga, Sideritis dichotoma, Satureja wiedemanniana, Taraxacum officinale,

Rumex scutatus.

Gastritis and gastric ulser: Convolvulus arvensis, Hypericum perforatum, Momardica charantia.

Diarrhea: Pyrus elaeagnifolia ssp. elaeagnifolia, Rosa canina, Solanum tuberosum (patates), Sorbus

domestica.
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Constipation: Malva sp., Hibiscus esculentus, Cassia angustifolia.

Intestinal parasite: Cucurbita pepo, Beta vulgaris provar. altissima .

Diabetes mellitus: Punica granatum, Zizphus jujuba, Urtica dioica, Helianthus tuberosus, Juniperus oxycedrus
ssp. oxycedrus, Taraxacum officinale, Pinus sp.

Cancer: Urtica dioica, Epilobium angustifolium (especially for prostrate cancer), Momardica charantia
(especially for intestine cancer).

Sinusitis: Ecballium elaterium.

Besides these, in the study areas the plants whose parts are used for different purposes are found among both
natural and wild plants. The examples can be given below:

Achillea biebersteini (kesik otu): Against hemorrhoid, urethra inflammation and gynecological diseases; as
antiseptic.

Alcea pallida (fatmagdil): For respiratory system diseases (bronchitis, asthma) and coughing; against sunstroke
and tonsillit.

Carduus nutans (peygamber digmesi): Against hemorrhoid and diarrhea

Plantago major ssp. major (bag yapragi): For development of furuncles; vasodilator; regulating nerve system;
to prevent inflammation.

Peganum harmala (lzerlik,guzellik): For hemorrhoid and varix; as making sleppy.

Ecballium elaterium (yabani kavun): For treating sinusitis and jaundice; against rheumatism.

Urtica dioica (isirgan): For preventing calcify of articulation, lumbago and hernia; against coughing;
decreasing cholesterol and diabetes; for treating urethra inflammation; against coming out of hair and eczema.
Crataegus orientalis var. orientalis (alug): Against to calcify, rheumatism and arteriosclerosis.

Juniperus oxycedrus ssp. oxycedrus (ardi¢): Against diabetes, tuberculosis and stomach diseases.

Matricaria chamomilla var. recutita (koyun gozi): Losing weight; pain killer; preventing coming out of hair.
Teucrium polium (harman otu): Against hemorrhoid; as a pain killer.

Thymus sipyleus ssp. rosulans (kekik otu): Against abdominal ache and catching cold.

Malus communis (misket: Amasya elmasl): For preventing coughing; treating burnt place caused by hot water.
Its vinegar used for losing weight and vasodilator.

Cupressus sempervirens (selvi): Against hemorrhoid and aphtha.

Ficus carica ssp. carica (incir) : Against hemorrhoid and verruca.

Linum bienne (sagrek): For development of furuncles; against swollen place and spraining.

Allium cepa (sogan): For development of furuncles; against colding.

Allium sativum (sarimsak): Tension regulator; decreasing cholesterol; treating ear inflammation and ache;
against bronchitis.

Juglans regia (ceviz): Against eczema; preventing of coming out of hair; decreasing cholesterol.

Sorbus domestica (Uivez): Against diarrhea, urethra inflammation and renal stone.

Petroselinum crispum (madents): Against urethra inflammation; for losing weight; preventing abdominal ache;
diurethic.

Brassica oleracea var. oleracea (kelem): For development of furuncles; against bronchitis.

Tilia rubra ssp. caucasica (thlamur): For preventing to cold; against tooth inflammation.

Momardica charantia (kudret nar1): For stomach ulcer, colon cancer, sunburne and rheumatism.

Cerasus avium (kiraz): As a sedative and pain Killer; preventing urethra inflammation; for losing weight.

It was determined that in Amasya 12 plants are used as fuel. 4 of these are cultural plants. Quercus pubescens
and Quercus cerris var. cerris are called “pelit” and used as fuel. This is at the top of the list of the plants used as fuel.
Of the fuel plants, Carpinus orientalis ssp. orientalis and Carpinus betulus are called “mese” (Fagus orientalis is not
grown in the study area but it is also called by local people as “gurgen”). Furthermore; the inner shells of hazelnut and
walnut are used as igniter. Other igniters in the field are from various pine trees (“karagam, saricam, kizilgam, fistik
cami1”) and especially their parts that consist of gums such as stems (“¢ira”), cones and leaves. In addition to these, pine
woods are used as fuel. Other than these trees, wheat, barley and sunflower are used as fuel after their seeds are taken.

It was deterrmined that 16 plants are used for animal feeding. Four of these, namely Avena sativa, Secale
cereale var. cereale, Hordeum vulgare, and Vicia anatolica are cultural plants. The uses of thorny plants Acantholimon
acerosum var. acerosum, Astragalus pseudocaspius and Astragalus angustifolius ssp. pungens are quite interesting. Of
these three plants, the thorns are burned when they are fresh or dry. Then, the plant is crushed and mixed with straw and
is given to animals. It is stated by the local people that these plants are quite oily. Leaves of Lactuca serriola are given
to baby goose the plant is called “baby goose plant”. Other than these, Avena fatua var. fatua, Vicia cracca ssp.
stenophylla, Hordeum murinum ssp. glaucum, Caucalis platycarpos, Turgenia latifolia, Medicago minima var. minima
and Medicago sativa ssp. sativa are used animal food in the study area.
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Among the handicrafts that are made by using plants paint, mat and basket, brom, woodwork (toys and musical
instrumants), beads, charm against the evil eye, various handhold and souveniers can be counted. 60 plants are used for
this purpose and 17 of them are cultural plants. 3 of these plants (Heracleum platytaenium, Anchusa leptophylla ssp.
incana, Muscari bourgaei) are endemic.

Other than these basic uses of the plants there are some social and singular usages in the study area. Some of
these are Peganum harmala, Vitis sylvestris and Zea mays (to make incence against evil eye), Silene alba ssp.
eriocalycina, Leontice leontopetalum ssp. leontopetalum and Coluta cilicica (children use for play), Bifora radians and
Ailanthus altissima (known with its odor), Elaeagnus angustifolia, Lonicera etrusca var. etrusca and Zizyphus jujuba
(liked with their aroma). Another interesting thing determined in the study field is that “Salvia sp.” known as “adacay1”
in Turkish (Karabacak et al., 2009) and used to obtain tea is used for different purposes with a name “ellik otu” to
handle agricultural equipment.

4. Conclusions and discussion
The tables summarizing the results of the evaluated field study were provided (Table 4, 5, 6).

Table 4. Data related to the results of the study

Number of specimens 350
Number of identified species 257
Number of useful species 236
Number of species that are not used but names are 21
determined

Number of endemics 12

Table 5. Number of usages of the species in various categories

Categories Native species Cultivars Total

Edible 93 34 127
Medicinals 65 28 93
Fuel 8 4 12
Fodder 12 4 16
Handicrafts 43 17 60
Others 41 8 49
Plants whose usages were 21 - 21

not determined

Table 6. Categorization of food plants acoording to how they are used

Native species Cultivars Total
Root 1 1 1
Bulb 6 2 8
Leaves and shoots 51 8 59
Fruits and seeds 29 13 42
Mushrooms 1 1 2
Flowers 10 1 11
Tea plants 6 1 7
Spices 7 2 9
Appetizers 5 3 8
Gum 7 - 7
Starter 1 - 1

407 recipes were collected in the evaluated study that conducted in the forementioned field. Of the 257 plants
determined, 211 were natural and 46 were cultural. Although there are overlaps among the plants used for medical and
food purposes, there are two class mushrooms, 1 class lichens, and 87 class seedy plants totaling to 257 takson, it was
determined that 127 plants are used for food, 93 for medicine, 12 for fuel, 16 for animal food, 60 for handycrafts, and
49 for various purposes. The names of the 21 plants which are named in the region but are not used were added to the
end of main inventory list. Of the 257 plants, 12 (4.66 %) are endemic to Turkey. All of the endemic plants used in the
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study are in “LR (Ic)” danger category (LR-Lower risk, Ic-Least concern) (Ekim et al., 2000). That is to say, the
endemic plants in the region don’t need protection and they are not endangered species.

The earliest study carried out in Amasya region is by Alpinar in 1979 (Alpinar, 1979). This study was
conducted in Akdag and its surrounding villages and in Amasya Center. In this study, the local usage of 36 plants and
60 plants with local names specific to Amasya were determined. There is also another study by Fujita et al. which
covers Middle Black Sea including Amasya and Western Black Sea region too (Fujita et al., 1995). In this study, plants
collected from Amasya center (Amasya Castle, Beldag and Yuvakdy villages) and Tasova town (Destek) were
evaluated with the help of local people. Another study done in Amasya is by Ezer and Mumcu-Arisan (Ezer and
Mumcu-Arisan, 2006). Researchers in this study determined that in Merzifon (Amasya) 35 plant and 4 animal species
and 1 inorganic and 3 animal resources are used form medical purposes. Another study done in Amasya region was
carried out by Cansaran et al. This study was done in Ovabasl, Akpinar, Gillice and Kdoseler villages
(GUmushacikdy/Amasya) (Cansaran et al., 2007a) and with the evaluation of 170 plant samples it was determined that
59 of them are used for food, 14 for medicine, 6 for fuel, 7 for animal food, 20 for handicrafts and 18 for various
purposes. In addition to these, 136 recipes for various plants were collected.

Traditional plant knowledge can change within the time. However, ethnobotanic studies are important in terms
of reflecting the culture of the regions. There have been only five ethnobotanic studies (including this evaluated study)
in Amasya so far and three of them are only for medical usages (Alpinar, 1979; Ezer and Mumcu-Arisan, 2006; Fujita
et al., 1995). There are common plants used for the same purpose in these studies (For example, Ecballium elaterium
(L.) A. Rich. is used against sinusite, Urtica dioica L. is used for stomach problems, Plantago major L. subsp. major /
is used against abscess). In addition to this, in three studies the medical usages of different plants or different medical
usages of the same plants were seen. In two other studies carried out in Amasya, not only medical usages but also other
usages of plants were examined (Cansaran and Kaya, 2006; Cansaran et al., 2007a). In both of these studies, using
plants as foods were commonly observed. This situation signifies that local people consume them as food. In both
studies, medical usage comes right after the usage of the plants as food.

As a result, in Turkey where there is an abundant variety in terms of plants and one third of the plants are
endemic, carrying out ethnobotanic studies and determining the local cultures are extremely important. Recording how
local people use the plants, preparing an inventory and offering for the use of masses are extremely important both for
us and for the generation to come. With this study, the ethnobotanic wealth of a certain region in Amasya which is in
Middle Black Sea Region (Turkey) is determined.
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Abstract

This study was carried out in order to determine the most suitable nitrogen and zinc fertilizer doses for the main
crops of sorghum-sudangrass hybrids in the Cukurova Region during 2001-2002 at Cukurova Agricultural Research
Institution. Grazer cultivar of Sorghum-Sudangrass hybrids and as pure fertilizer doses 0, 7, 14, 18, 24 kg/da nitrogen
and 0, 0.5, 1.0 kg/da zinc were used in the study. As a result of this research, while the highest total fresh yield was
obtained with 5722.97 kg/da value from N18-ZnO treatment, the lowest total fresh yield was obtained with 4415.00
kg/da value from NO-ZnO treatment. While the highest total dry matter yield was obtained with 1602.87 kg/da value
from N14-Znl treatment, the lowest total dry matter yield was obtained with 1185.88 kg/da value from NO-Zn0.5
treatment. In general, the effect of nitrogen and zinc treatments on the fresh and dry matter yield was found to be
significant. While the highest crude protein yield was obtained with 5498.085 kd/da value from N18-Zn0 treatment, the
lowest crude protein yield was obtained with 4030.665 kg/da value from NO-Zn0.5 treatment. In general, N and Zn
application increased crude protein yield. While the ADF rate was obtained with % 47.560 values from N7-Znl
treatment, the lowest ADF rate was obtained with % 44.525 values from NO-Zn0.5 treatment. The rate of increasing
Zinc ration caused maturation, low protein and high ADF contents.

Key words: Sorghum-Sudangrass Hybrids, Nitrogen, Zinc, Yield
1. Introduction

Turkey’s total land area is 783,577 %rof which 759,752 kfare in Asia and 23,825 iin Europe. The
population was 65,311,000 in 2000. The agricultural population is declining year by year. While half of the population
was involved in agriculture in 1983, this is now 34 % (22,205,740) (SIS-State Institute of Statistics, SPO - State
Planning Organization, 1994)

Turkey has favorable conditions for animal husbandry. Traditionally most farmers in many parts of Turkey are
involved in raising a few cattle, some small ruminants and poultry to meet their domestic needs.

There are 20 indigenous cattle breeds, 17 sheep breeds and 5 goat breeds (Akman et all, 2000). The ruminant
population in 2001 was 10,686,000 heads of cattle and buffalos, and 33,994,000 heads of sheep and goats (SIS, 2002
a,b).

Most of the cattle are still raised under traditional management approaches based mainly on extensive grazing,
and receiving poor quality feed, particularly in winter, and in most cases very little animal husbandary care except for
vaccination. Similarly a high proportion of small ruminants is raised under traditional systems. Since 1990, the number
of small ruminants has decreased, while cattle numbers are stays almost stable. This indicates a structural change in the
livestock sector through a move to more intensive systems.

Quality forage sorghum silage is a useful feed for dairy and beef cattle, but it is lower in feeding value than
well-cured, well-matured corn silage. The farmers’ main interest in growing sorghum for silage is to produce a high dry
matter yield with a low water requirement. (Extending Livestock Feed Supplies, 2003).

Sudangrass and sorghum-sudangrass hybrids provide excellent temporary pasture. Seeding in late May or early
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June will provide three to four times grazing. They can also be harvested for hay or silage. Total yields generally
increase with delaying harvesting time from vegetative stage through boot, flower and dough stages; however, protein
concentration decreases.

The hybrids offer increased vigor and higher forage yields, a particular advantage is silage and hay when they
are harvested for.

Increased feeding frequency of low fiber, high grain diets increases milk fat levels. Cows require a minimum
acid detergent fiber (ADF) level of 19 to 21 % of dry matter in the ration. Maintain total neutral detergent fiber (NDF)
intake above 26 % of the total ration dry matter. Below these levels, cows are at an increased risk for acidosis, feed
intake fluctuations, laminitis, and rapid and extensive body condition loss especially in early lactation. Protein Feeding
Guidelines: Generally, dietary crude protein level affects milk yield but not milk protein percent, unless the diet is
deficient in crude protein. Normal changes in dietary protein ranges do not consistently affect milk fat percentage.
Theoretically, insufficient amounts of rumen-degradable protein might result in decreased milk fat percentage if the
concentration of ammonia in the rumen does not support the optimal digestion of fiber and microbial growth. The crude
protein requirement for a 612.35 kg cow producing 3.6 % milk fat ranges from 14.0 % of total dry matter (TDM) for
22.68 kg of milk to 18.0 % TDM for 45.36 kg of milk. Depending on the stage and level of production, the
recommended level of undegradable protein ranges from 32 % to 38 % of crude protein. Keep soluble protein between
30 to 32 % of crude protein, or about half of the degradable protein intake level. It is essential to meet the cow's
requirement for both crude protein and rumen undegradable protein to avoid a negative impact on dry matter intake and
fiber digestibility (Looper, 2001).

Crude protein in the present study is at the level permissible for optimal feed intake and rumen function
considering the IVDMD of 61% DMAbdulrazak et all, 2000)

Sudangrass and sorghum-sudangrass crosses require adequate nitrogen fertilization to ensure maximum vyield.
Phosphorous, potassium and other nutrients may also be needed by the crop (Parker et all, 2004)

Adequate levels of nitrogen (N), phosphorous (P) and potassium (K) are important if good growth rates are to
be achieved. Forage sorghum is sensitive to zinc deficiency and to some extent manganese and sulphur deficiencies. To
prevent micro-nutrient deficiency, trace elements should be applied three to five weeks after emergence as a foliar
treatment, based on plant tissue test results.

Development of methods to adjust N rates in relation to the amount of N supplied by indigenous soil resources.
As a result, N fertilizer recommendations are typically made for districts or regions with the implicit assumption that
soil N supply is relatively uniform within these domains.

Recent work has shown the importance of root-induced changes in the rhizosphere for solubilizing Zn and
increasing its plant uptake.

The efficiency of utilization of N by maize and sorghum (defined as grain yield per unit N uptake) varies under
different climatic, soil, and management conditions (Fischer, 1998).

Nitrogen is the most limiting nutrient for grain sorghum and forage sorghum production. Adequate soil fertility
is one of the requirements for profitable grain and forage sorghum production. N is the most yield-limiting nutrient,
unless high N fertilizer rates or manure applied to the previous crop have left high resigdl®@Is in the soil. P is
the next most limiting nutrient, while Zn and Fe also may be limiting in some soils.

Zn deficiencies are common on soils where the subsoil is exposed, or on soils with high levels of free lime. Zn
availability decreases with increasing soil pH, and most Zn deficiencies are reported on soils with pH levels higher than
7.0. Incorporation of manure in eroded soils may correct Zn deficiencies, as well as improve soil structure.

Zn is involved in the necessary functions of plant growth. It helps produce auxins, a growth-promoting
substance that controls growth of shoots. Zn also forms enzyme systems, which regulate plant life.

Because of its high insolubility and immobility in the soil, zinc should be applied under the subsoil with a
starter fertilizer or by root zone handing.

This study was carried out in order to determine the most suitable nitrogen and zinc fertilizer doses at
sorghum-sudangrass hybrids in the Cukurova Region.

2. Material and methods

This study was carried out in order to determine the most suitable N and Zn fertilizer doses at the main crops
sorghum-sudangrass hybrids in the Cukurova Region during 2001-2002 at Cukurova Agricultural Research Institution.
Grazer cultivar of Sorghum-Sudangrass hybrids was used as crop material and pure fertilizer doses 0, 7, 14, 18, 24
kg/da N and 0, 0.5, 1.0 kg/da Zn nutrient doses in this study.

The trial was split-split plot block design with three replication. In the trial cuttings form main
parcels,nitrogen doses form sub parcels, and zinc doses form sub-sub parcels. The plants were established in plots of 2.8
x 5 m and each parcel was planted in 4 rows at 0.75 m spacing.

Samples were taken randomly from the three replicates at the vegetative stage dried and stored until analysed.
The dried samples were ground to pass through a 2 mm screen and analysed for acid detergent fibre (ADF), nitrogen
(Kjeldahl method). Acid detergent fiber was measured by the methods described by Van Soest (1967).
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3. Results and discussion

Total Fresh Yield obtained from Different N and Zn Fertilizer Doses at Sorghum-Sudangrass Hybrids in the
Cukurova Region are presented in figure 1.

Figure 1. Total Fresh Yield from Applied Different N and Zn Fertilizer Doses at Sorghum-Sudangrass Hybrids in the
Cukurova Region (kg/da).
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According to results given in figure 1, in general, nitrogen application increased total fresh yields but not after
18 kg/da N doses. According to work by Johnston (2000), N fertilizer has significantly increased yield in the past few
decades as compared to any other agricultural input. Smith et al (1990) reported that corn and sorghum yield would
have dropped by 41 and 19%, respectively, without N fertilizer application. This increasing total fresh yield with N
application up to N-18 application and then, increasing N application caused to a reduction total fresh yield.

No signification differences in total fresh yield were observed in Zn application. However, especially N-0 and
N-14 application together Zn application increased total fresh yield. In addition, while the highest total fresh yield was
obtained with 5722.97 values from N-18, Zn-0 application, the lowest total fresh yield was obtained with 4415.00
values from N-0, Zn-0 application.

Total Dry Matter Yield obtained from Different N and Zn Fertilizer Doses at Sorghum-Sudangrass Hybrids in
the Cukurova Region are shown in figure 2.

In regard to figure 2, nitrogen application had a positive impact on dry matter yield but this impact was not as
effective as total fresh yield. Zn application had the most efficient impact on dry matter yield especially at the
application of Zn-0.5.

In addition to, while the greatest dry matter yields occurred with 1602.87 values from application of N-14 and
Zn-1, the littlest dry matter yields occurred with 1185.88 values from application of N-0 and Zn-0.5.
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Figure 2. Total Dry Matter Yield from Applied Different N and Zn Fertilizer Doses at Sorghum-Sudangrass Hybrids in
the Cukurova Region (kg/da).
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Crude ProteinYield obtained from Different Nitrogen and Zinc Fertilizer Doses at Sorghum-Sudangrass
Hybrids in the Cukurova Region are shown in figure 3.

Figure 3. Crude Protein Yield from Applied Different N and Zn Fertilizer Doses at Sorghum-Sudangrass Hybrids in the
Cukurova Region (kg/da).
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According to results given in figure 3, in general, N application increased crude protein yield. This increasing
crude protein yield with N application up to N-18 application and then, increasing N application caused a very little
reduction of crude protein yield. N is normally used by plants for chlorophyll and protein production, which in turn is
used in formation of new plant cells (Pall et all, 1996).

Zn application had the most efficient impact on crude protein yield. Especially at the application of Zn-1 with
N-0 and N-14 caused the most efficient impact on crude protein yield.

Generally, according to work by Madibela and Modiakgotla (2004), CP content is positively correlated with
quality. In other words, high-protein forages generally are high-quality forages. CP content is positively correlated to
energy content of forages. High-protein forages generally are more digestible and provide more energy per pound than
low-protein forages.

In addition to, while the greatest crude protein yields occurred with 5498.085 kg/da value from application of
N-18 and Zn-0, the littlest crude protein yields occurred with 4030.665 kg/da value from application of N-O and Zn-0.5.

ADF Rate obtained from Different Nitrogen and Zinc Fertilizer Doses at Sorghum-Sudangrass Hybrids in the
Cukurova Region are shown in figure 4.

Figure 4. ADF Rate from Applied Different N and Zn Fertilizer Doses at Sorghum-Sudangrass Hybrids in the Cukurova
Region (%).
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In regard to figure 4, in generally, N application had a no positive impact on ADF rate, but Zn application had
the most efficient impact on ADF rate. Especially at the application of Zn-1 caused the most efficient impact on ADF
rate. Weiss et al (1999) reported that fiber content of forages is inversely related to quality. Forages with high
concentrations of fiber generally will support less milk production than will low-fiber forages. Plant fiber is composed
largely of cellulose and hemi cellulose.

Fiber content and energy content are closely related since almost all laboratories use fiber (either ADF or
NDF) to estimate available energy. Concentration of fiber is negatively related to quality because forages with high
concentrations of fiber contain less available energy and are consumed in lesser amounts by cows than are forages with
low amounts of fiber.

In addition to, while the greatest ADF rate occurred with % 47.560 values from application of N-7 and Zn-1,
the littlest ADF rate occurred with % 44.525 values from application of N-O and Zn-0.5.
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Abstract

The Asperula daphneol®. Schwarz is a local endemic species in West Anatolia. It has been classified within
VU (vulnerable) category of IUCN from Ekim at al. (2000). Until néw,daphneoléhas been known from the single
locality (Nif Mountain). A new distribution area of this species was found out by authors of this article in 2009 at
Mahmut Mountain, above Armutlu in the provingemir. This species disclosed distribution 1350 m altitude on
limestone rock. A taxonomic description, the illustrations and ofAthdaphneola which gathered from Mahmut

categories.

Key words: A new distribution area, Rubiaceae, Asperigajir, Mahmut Mountain

O

Ozet

Asperula daphneol®. Schwarz Bati-Anadolu’ya ait lokal bir endemik tardir. Ekim ve ark. (2000) tarafindan
IUCN kategorilerinden VU (duyarl) kategorisi icerisinde siniflandigimi A. daphneolsgimdiye kadar sadece tek
(Nif Dagi) lokaliteden bilinmekteydi. Bu tiriin yeni bir yagilani makalenin yazarlari tarafindan 2009 yiliiwair
ili, Armutlu yukarisi, Mahmut Da’'nda bulunmygtur. Bu tir, 1350m yukseklikte kalker kaya Uzerinde yayili
gostermektedir. Mahmut [@énda toplanarA. daphneold@rneklerine ait taksonomik bir betimi ve resimleri veritini
Calismalarimiz sonucunda trr, IUCN (2001) kriterlerine gdre CR BZlab(iii)+2ab(ii,iii), olarak dngmilmi

Anabhtar kelimeler: Yeni bir yayils alani, Rubiaceae, Asperul&zmir, Mahmut Dgi
1. Giris

Asperula binyesinde b#&a cinslerden Uyeleri de barindirabilen, homojen olmayan bir cinstir. Dinyada
yaklasik olarak 100-150 kadar tur ile temsil edilir. Cinsin gen merkezi Akdeniz firadic bolgesi ve Gulney-Bati
Asya’dir. Bu cinsin en karakteristik ve gair yakin cinslerden farkh kilan 6zelliklerinin pada cicek yapilaridir.
Galium cinsinden ayiran en temel 6zellik gicek tipinin boyudur. Bu cingéniliik anlamh taksonomik ¢ajma
Scopoli (1771) tarafindan yapilghr. Scopoli, Linnaean’iisperulacinsi icerisine koydgu tim taksonlariA. arvensis
hari¢) Galium cinsine transfer etmive bu durumdaA. arvensis,Asperulacinsine ait tip 6rn@ olarak atannytir
(Ehrendorfen ve Schénbeck-Temesy 1982).

Asperulacinsi Turkiye'de toplamda 51 takson icerir. Bunlardan 25 tanesi endemiktir. Toplamda 6 seksiyona
ayrilmistir. Bunlar;Cruciana, Oppositifoliae, Cynanchicae, Glabelle, Aspexdd hliphthisaseksiyonlaridirAsperula
daphneolabu seksiyonlarda@ynanchicaealtinda yer alir ve 1934 yilinda O. Schwarz tarafinidanir ili, Kemalpga-

Nif Dagi’'nda kesfedilip bilim dinyasina tanitilrgtir. Asperula daphneolayni seksiyonda yer alan ve Yunanistan'da
yayllis gostererA. pulvinaris(Boiss.) Heldr. ex Boiss. v&. icaricaEhrend. & Schonb ile yakin akrabadir. Bu ¢ tirin
yaylilis alanlari olasilikla son buzul devrinden kepydstermitir (Verdier, 1963). Bu U¢ yakin tirden yalnizéa

* Corresponding authof Haberlgmeden sorumlu yazar: sgsenol@yahoo.com

© 2009All rights reserved Tum haklari saklidir BioDiCon. 111-1109



124 Biological Diversity and Conservation — 3 / 2 (2010)

daphneola Red Data Book of Turkish PlanfEkim ve ark., 2000)’'a gére IUCN tehlike kategorilerinden *“duyarll”
(VU) kategorisinde yer alir. Bu tur tzerinde Gucel ve Se¢men (2009) tarafindan populasyon diizeyindeki yapilan
ayrintilh calsmalar sonucunda IUCN (2001)’e goére “CR B2ab(ii)+(iii)” kategorisinde olmasi 6ngtilmi

Suana kadar sadece tek lokaliteden bilinen ve toplamda 2%6ikkisir alanda yayils gosteren Turkiye'nin
lokal bir endeni olan A. daphneolya ait yeni bir lokalite 2009 yilinda makalenin yazarlari tarafindan bulgtunmu
Benzersekilde Tirkiye florasinda tek lokaliteden bilinip, son yillarda gergekilen floristik calismalar sonucunda
Teucrium paederotoideBoiss. et. Hausskn (Ozuslu ve Oztekin, 2008Fleeggea anatolicaGemici (Ok ve Ayar,
2009) orneklerinde de olgu gibi tirlere ait yeni populasyonlar tespit edilmekte ve yagihnlar genietiimektedir.
Bu tarz cagmalar ile bulunan yeni lokaliteler tirlerin tehlike kategorilerinin yeniden belirlenmesinde 6nem arz
etmektedir.

2. Materyal ve yontem

Bu calsmanin materyaliniAsperula daphneolga ait érnekler olgturmaktadir. 26 Mayis 2009'dizmir,
Armutlu yukarisi, Mahmut D&a’na diizenlenen bir arazi ¢giinasi esnasinda toplanan bAgperuladrnekleri, Turkiye
FlorasI’'na (Ehrendorfen ve Schonbeck-Temesy 1982) géhéstedilmi ve tehis sonucunda. daphneolaya ait
ornekler olduklari saptansgtir (Sekil 1, 2). Toplanamsperuladrnekleri, Ege Universitesi Herbaryumu'nda (EGE)
bulunanA. daphneolaya ait 6rnekler ile de kautastirilmistir.

Arazi calsmalari esnasinda toplanan 6rnekler Ege Universitesi Herbaryumu (EGE) koleksiyonuna dahil
edilmistir (Sekil 2).

Sekil 1. A. daphneolamin (izmir-Mahmut D&1) A-Genel géringii B-Korollasi.
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Sekil 2.A. daphneolya ait Mahmut D&i’nda toplanan herbaryum orneklerine ait; A-Genel gésin8-Ust gévde

yapraklari, C-Ovaryum, D—Korolla’lari.
3. Bulgular
Asperula daphneolga ait yeni lokalite, Nif Dgi’'na oldukca yakin bir mesafede, Bamir: Armutlu yukarisi

Mahmut D&l, kuzey yamaci, 1350 m yikseklikte kalker kaya Uzerinde tespit gtlilntopulasyon yakkak olarak
200 nf biyukligiinde ve ergin birey sayisi 126 olarak saytm(Sekil 3).
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Sekil 3. A. daphneolaiin (#)Tirkiye Florasi’ndaki ve‘*) Tespit ettgimiz yeni yayils alanlari.

A. daphneolaya ait Mahmut Dgr'nda bulunan populasyonda toplanan 6rnekler Gzerinde yapilan dlgumler
sonucunda hazirlagimiz taksonomik betimsagida verilmitir.

Alcak boylu, grimsi ygil, yastik formunda, ¢ok yillik. 5-25 cm ¢apinda kiimeler halinde. Gévde; ¢ok sayida,
1-3 cm boyunda yukselici veya dik dalli, dortskb, hispid tiyli. Yapraklar + imbrikat dizilimli; taban yapraklari 3—-4
x 0.6-0.8 mm, lanseolat ya da oblong, ugta kisa-sivri bir ¢ikinti ile son bulur, * tlysiiz; orta ve Ust yapraklar, linear,
7-10 x 1 mm, 0.5-1mm boyunda zarimsi kil¢ikh, kenarlardan geriye dénuk vgiaydgun hispid taylt. Cicekler
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yapraksi brakte koltuklarinda 2-4 adet; brakteler, koralla boyunun 2/3' U kadar. Kaliks bulunmaz. Korolla soluk

pembeden parlak pembeye kadar, 10-12mm, dar infundiekdli, dis ylzeyi hispid, loblar 2-2.5 mm, oblong dan

lanseolat-oblong’a kadar, ucta zarimsi kisa bir ¢ikinti ile son bulur. Ovaryum hispid tiyli. Ciceklenme 5. ve 6. aylar.
Tar Mahmut D&l Uzerinde kristalize kalker-mermer anakaya Uzerinde yagdbsterirken, Nif Da'nda kalker

ana kayadan kokenli topraklar tGizerinde yagubahiptir.

4. Sonuclar ve tartsma

Izmir il sinirlar iginde bugiine kadar sadece NigDadan bilinen lokal endemik bir tir olak. daphneolain
ikinci bir lokalitesi, bu alana ¢ok yakin kgm bir dg olan Mahmut Dgi'nda bulunmgtur. Mahmut Dgi, izmir il
sinirlar igerisinde dgu-bati yéniinde uzanan Bozdar serisinin en bati ucunu cltwrmaktadir. Bozdglar serisi
dogudan batiya dgru Karad@, Bozd& (2159 m), Keldg (1372 m), Catma Oa, Cal D& (1407 m), Mahmut Da
(1378 m)seklinde devam eder ve Mahmut @aitesinde, muhtemelen Orta/ist Miosen'de sgeliKarabel Neojen
cukuru ile ve Nif D@i'ndan ayrilir, (Kogman, 1989). Mahmut, Nif Blaarasi mesafe kuwcuu yaklgik 20 km’ dir
(Sekil 4).

Glcel ve Se¢cmen (2009) tarafindan gerggikien ve tiriin koruma biyolojisi ile ¢calmada temelde tire ait
ureme bgarisinin dgik olduysu belirlenmitir. Populasyon biyikkil ve yayihim alaninin isézmir ili, Kemalpaa
ilcesi, Nif DagI'ni olusturan tepelerde 5 meta populasyondartaffu belirtiimistir (Sekil 4). Turin yayily yikseklgi
1350-1500 m'ler arasindadir ve toplamda 2,6 kimbir alanda yaklaik 7956 birey ile temsil edilmektedir. Tiriin
yayllis alani icerisinde parcall bir yayilim gostermesi pek ¢cok yiksgktalesonunda gézlemlenen bir dzelliktir. Nif
DagI’'nda yer alan 5 meta populasyonun alan buyuklikleri ve populasyonlardaki birey sayilarina bakilacak olursa; Nif
zirve 1.5 km, 1786 birey, Alaca tepe 0.4%888 birey, Ayrica Tepe 0.4 Km2652 birey, Boime tepe 0.1 k750
birey, Nif DagI bati zirvesi 0.2 ki) 880 bireydir. Tarafimizdan eklenen bu yeni lokalite (populasyon) ile tiiriingyayili
alani 2,8 kriye, birey sayisi 8082'ye yiiksektir.

2. Mp. 1. Mp- 1.%p. 4 Mp. S Mp

Tip Lokalitesi Tarafimizca Bulunan 2. Lokalite
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Sekil 4. Nif ve Mahmut Daglar jeolojik kesiti (Kogman, 1989) veé\. daphneolapopulasyonlari (Mp.: meta
populasyon).

Ancak belirlenen bu yeni lokalitade yer alan populasyonun oldukca kiiciik bir alandaikyakia nf) yayilis
gostermesi ve ergin birey sayisinin (126 birey)swlibbu populasyonun sirekfili acisindan sorunlu olagani
disiindurmektedir. Mahmut a eteklerinde yer alan Yukari Kizilca, s@1 Kizilca, Armutlu ve Derekdy
yerleskelerinde 06zellikle kiguklsa hayvancilik yapiliyor olmasi bu populasyonun risk olgsii arttirmaktadir.
Mahmut D& zirveye yakin olan populasyonu tehdit eden bgedifaktor ise, bitkinin habitatini ojturan kristalize
kalker-mermer anakayanin iklimsel parametrelerglibalarak pargalanmasi ve habitat genelindguyo erezyonun
go6zleniyor olmasidir. Bu durumun, ergin bireylerin tutunmasini giiigleesi ve buna kg olarak, yakin gelecekte
populasyonda birey kayiplarina sebep olmasi kaginiimazdir.

Bu giine kadar tek lokaliteden bilinen bir tir olAn daphneolaadina yeni bir lokalite bulunrguolmasi
onemlidir. Ancak bu yeni populasyon bitkinin belirlegntoplam ergin birey sayisinin ancak %21,5'lik kismini
olusturmaktadir, %98,5’'lik bolim bitkinin tip lokalitesi olan Nif Bendadir. Nif populasyonunda afacak ani bir
tahribat tiriin gen havuzunda buyik ve geri géindlmayan kayiplara sebep olacaktir. Nif populasyonu Uzerindeki
tehditler Giicel ve Segmen (2009) tarafindan 6zellikle zirvede yer alan yangin gdzetleme kulesi ¢evresindekayapila
alan kullanimi, radyo vericileri ve bunlara ghaalan tahribatlari ile bolgeye wlmak icin acilan yollar olarak
Ozetlenmgtir. Ayrica bolgede ygun otlatma faaliyetleri de mevcuttur. Bu yoni ile antropojenik etkinigugioolusu
turdin gelecgini buyik oranda tehlikeye sokmaktadir.

Gucel ve Secmen (2009) tarafindan IUCN 2001 kriterlerine gdre bitkinin risk sinift CR B2ab(ii)+(iii) olarak
belirlenmistir. Bu kriter bitkinin 10 kniden (<10 knf) az gercek yayihm alanina sahip olmasi, tek lokaliteden
bilinmesi (a), giderek azalan yagillani (b(ii)) ve habitat kalitesi (b(iii)) sebebi ile veriktii. Eklenen bu yeni lokalite
ve yayils alani bitkinin CR kategorisinde yer almasina bir enge§toftmnamakla beraber, lokalite sayisinin sare
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buna bgh olarak potansiyel yayllim sahasi alt kategorisinin ortaya ¢ikmasi sebebi ile turiin tehlike kategorisi CR

Kaynaklar

Ehrendorfen, F., Schonbeck-Temesy, E. 1%&perulal., pp. 734-767. In: Davis, P.H., Edmonson, J.R., Mill., R.R. &
Tan, K. (eds), Flora of Turkey and the East Aegean Islands Vol. 7. Edinburgh Univ. Press, Edinburgh.

Ekim, T., Koyuncu, M., Vural, M., Duman, H., Aytag, Z. & Adiglzel, N. 2000. Turkiye Bitkileri Kirmizi Kitabi
(Pteridophyta ve Spermatophyta). TTKD ve Van 100. Y1l Universitesi Yayini, Ankara.

Giicel, S., Secmen, O. 2009. Conservation biologysperula daphneoléRubiaceae) in Western Turkey. Turk. J. Bot.
33, 257-262.

Giiner, A. 2000Scorzonerd.., pp. 167. In: Giiner A., Ozhatay N., Ekim T. &s8a K.H.C. (eds), Flora of Turkey and
the East Aegean Islands (Supplement), Vol. 11. Edinburgh Univ. Press, Edinburgh.

IUCN 2001. IUCN Red List Categories: Version 3.1. Prepared by the IUCN Species Survival Commission. IUCN,
Gland and Cambridge.

Kogman, A. 1989. Applied physical geography studies and investigations ongBoatiatrict in Izmir. Publications of
Ege University, Faculty of Literature No:49, Izmir.

Ok, T., Awar, M.D. 2009. New distribution areas of Kadincik shitlnéggea anatolic&emici) determined in the
Andirin region, Kahramanmagdurkey. BioDiCon 2/1 ,65-70.

Ozuslu, E., Oztekin, M. 2008. A new localization fBeucrium paederotoideBoiss. et. Hausskn. (Lamiaceae).
BioDiCon 1/2, 86-90.

Scopoli, J. A. 1771. Flora Carniolica, ed. 2, 1: 101-106. Viennae.

Verdier, J. 1963. Kemalpasha Mountain Survey (Izmir), Journal of Quarry Technical Research Institute 61: 37-39.

(Received for publication 11 November 2009; The date of publication 01 August 2010)

Serdar GokhaiyENOL et al.,A new distribution area of Asperula daphneola (Rubiaceae) in Western Turkey and it's new recommended IUCN
threat category



www.biodicon.com Biological Diversity and Conservation

ISSN 1308-8084 Online; ISSN 1308-5301 Print 3/2 (2010) 128-132

Causal interpretation of vegetation along Nullah Korang (Islamabad, Pakistan) using multivariate techniques
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Abstract

In pursuit of elaborating the prevailing vegetation type in (Nullah Karang, Islamabad) area, phytosociology has
several environmental constraints that have been overcome by statistical techniques. Vegetation was analyzed using
multivariate technique along a wastewater channel (Nullah Korang) with an aim to (i) identify the prevailing vegetation
type, (ii) to what extent, the existing plant species growing along Nullah Korang are in natural grouping, and (iii) causal
interpretation of the existing plant communities. Field observations were recorded using quadrat method using 1m x 1m
sized quadrat. Raw data was tabulated in excel spreadsheet and later on analyzed using PC-ORD for the classification
and ordination analysis in which the two-way indicator species analysis (TWINSPAN) and Deterended correspondence
analysis (DCA) was applied. Presently growing vegetation communities particdQiardon dactylomnd Carthamus
oxyacanthaspecies are best adapted to prevailing environmental conditions. Three major plant communities identified
in the results showed grouping of those species that share common characteristics in terms of life form and habit. It was
predicted that present situation of vegetation composition will sustain in further provided no drastic environmental
change or highly competitive exotic plant species intrude in the study area.

Key words: Phytosociology, multivariate technique, DCA
1. Introduction

The human impact has been a major dominating factor in affecting different aspects of earth environment. In
last two centuries this impact on the earth and its resources has increased at an unprecedented rate (Bayliss and Owen
1990). The interactions between the environment and human activities are complex, important and poorly understood.
However, human activities are continuously modifying the physical, chemical and biological composition of the
environment. Vegetation is a general term for the plant life of a region; it refers to the ground cover life forms,
structure, spatial extent or any other specific botanical or geographic characteristics. Vegetation supports critical
functions in the biosphere.

Species are not uniformly distributed over the earth. Diversity varies greatly from place to place. Different
environmental factors influence the distribution of species. On a local scale on the land, the kinds of species change
with soils and with changes in the topographic characteristics of slope, aspect (the direction the slope faces), elevation
and relation to drainage basin (Botkin and Keller, 1995).

The analysis of species—environment relationship has always been a central issue in ecology (Antoine and
Niklaus, 2000). For over a century, ecologists have attempted to determine the factors that control plant species
distribution and variation in vegetation composition (Gletral, 2002). In a similar studies plant communities were
sampled in the lower reaches of the Tarim River, Xinjiang. The results showed that there are 23 species belonging to 21
genera in 11 families, most of which have low occurrence frequency in quadrats. Quantitative classification
(TWINSPAN) and ordination (CCA) methods were used to study the distribution patterns of 23 plant species in 19 sites
in this valley. TWINSPAN results showed that the plant communities in the middle reaches of the Tarim River could be
divided into 3 groups and the sampling sites could be divided into 7 types in 3 groups &hahg2006).
Classification of vegetation Farasan Islands using TWIN SPAN technique resulted in recognition of seven community
types associated with seven different habitat types. These communities were dominated or co-dominated by 13
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perennial species; 87 associate species were recorded in the study area with chamaephytes dominating the life-form
spectrum. Canonical Correspondence analysis indicated that organic carbon, soil moisture, silt, electrical conductivity
and calcium carbonate were the major edaphic gradient controlling the distribution of plant communities on Farasan
Islands (EI-Demerdash, 1996).

Nullah Kurang is a stream of polluted water passing through Khanna Dak, Islamabad. It was contaminated by
chemicals and heavy metals .Waste water from BaniGala, Bhara Kahu, Malpur and Noorpur Shahan Flows into Rawal
Lake. Rawal Lake empties into Nullah Korang. From there the streams continue its way and flows along the left side of
Islamabad Highway. The objective of present study was to classify the vegetation along the sides of Nullah Korang,
Islamabad.

2. Material and method

The vegetation sampling was conducted from March 2008 to June 2008. The site was visited several times
during this period. Unidentified plants in the field were collected and identified. Nomenclature of plants follows that of
“Flora of Pakistan” (Stewart, 1972). Based on the usual observations of vegetation structure, which comprises mostly
of herbs and grasses the quadrat size of 1m x 1m was selected. The accessible drain is 1.5 km long. Samples were taker
from both sides of drain. A total of 20 quadrats were taken for herbs and grasses. Sample no. 1-10 belongs to Site A
(Left side of Nullah Korang) and Sample no. 11-20 belongs to Site B (Right side of Nullah Korang). Cover was
estimated as a percentage (Kent and Coker, 1992). Vegetation was analyzed using classification and ordination methods
such as the Two-Way INdicator SPecies Analysis (TWINSPAN) and Deterended Correspondence Analysis (DCA).

3. Results

The vegetation at site A was dominatedGynodon dactylon, Carthamus oxyacantha, Zizypus jujuba, Ricinus
communis, Achyranthes aspera, Poa aratica, Parthenium hysterophorus, Euphorbia helicsecd@iapsella bursa-
pastorisThe diagnostic species of site B wdétaphorbia helioscopia, Rumex nepalensis, Parthenium hysterophorus,
Achyranthes aspera, Cynodon dactylon, Artemisia scopatgiaCarthamus oxyacanthaDue to lack of statistical
analysis, understanding the structure of plant species is associated with considerable mistakes, therefore, vegetation of
the study area was classified using DCA analysis. All the default settings of the computer program PC-ORD for
windows version 5 were used for DCA. These results clearly indicated that vegetation of whole study area into two
major communities, which were further divided into sub-communities. Each community was named after the leading
dominant species. Each community differs from the others in its environmental attributes.

Communitiesidentified by DCA along site A.
At site A, following major plant species groups were identified figure 1.
1. Carthamus oxyacanth@chyranthes aspera, Broussonetia papyrifera
2. Parthenium hysterophorus, Artemisia scoparia, Plantago major Cynodon dactylon, Rumex nepalensis,
Capsella bursa-pastoris.
3. Poa aratica, Taraxacum officinale, Phalaris minedmmunity.

3.1. Carthamus oxyacantha, Achyranthes aspera, Broussonetia papyrifera

The species present in this group inclu@asthamus oxyacantha, Broussonetia papyrifaral Achyranthes
aspera Diagnostic species of this group w@arthamus oxyacauthavhich had a cover value of 25%chyranthes
asperawas the co-dominant species, having a cover value of 16%.Both of these species arBrbiesbenetia
papyriferawas the only tree species in this group and was the least occurring species of the group.

3.2. Parthenium hysterophorus, Artemisia scoparia, Plantago major.

The species present in this group wBethenium hysterophorus, Artemisia scopaaiad Plantago major
Parthenium hysterophorusf family Asteraceae is the dominant species in this group, with a cover value of 11%.
Artemisia scopariawith a cover value of 8% was the co-dominant species. The least occurring species in this group
wasPlantago majoy which had a cover value of only 4%. Destructive human activities result in low species count at
this side.

3.3 Cynodon dactylon, Rumex nepalensis, Capsella bursa-pastoris.
The diagnostic species of the group v@sodon dactylownf family Poaceae with the cover value of 19.7 %.

Cynodon dactyloroccurs on almost all soil types. It was common in disturbed areas such as gardens, roadsides,
overgrazed, trampled areas, uncultivated lands, localities with high levels of nitrogen, and is often found in moist sites
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along rivers (Martin et al., 1951¢.apsella bursa-pastorisas co-dominant species in the group. It had a cover value
of 11%.Rumex nepalensibad a cover value of 8% is least occurring species of the group.
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Figure 1. Scattered diagram showing grouping of species at site A

3.4.Poa aratica, Taraxacum officinale, Phalaris minor.

Poa aratica with a cover value of 13% was the dominant species of this group. The co-dominant species of
this group wadaraxacum officinalewith a cover value of 6%halaris minorwas the least occurring species of this
group. It had a cover value of only 4%.At the site A only four groups, each comprising of three species were identified
by DCA. There are very few species found in these groups. Low species count was due human anthropogenic activities
at this site. Land had been cleared for agricultural purposes at this side. These practices resulted in destruction of
natured flora at this site.

Communitiesidentified by DCA along site B.
At site B, following major plant species groups were identified figure 2.
» Achyranthes aspera, Anagallis arvensisnmunity.
e Euphorbia helioscopia, Cannabis satisammunity.
* Rumex nepalensis, Lantana camara community.
e Cynodon dactylon, Lantana camazammunity.

3.5Achyranthes aspera, Anagallis arvensisnmunity

The species present in this community w&caranthes aspera, Anagallas arversiglPolygonum plebejum
The community was named after dominant species. The dominant species of the grécpramathus asperawvith a
cover value of 18%Anagallis arvensishad a cover value of 8% and was the co- dominant spdeadggonum
plebejum with a 6% cover value was the least occurring species.

3.6. Euphorbia helioscopia, Cannabis satieammunity

This community was dominated Buphorbia helioscopiawith a cover value of 16%Cannabis sativawith
a cover value of 8% was the co- dominant species of the community. The other species recorded in the groups were
Zizypus jujubad% andHytopogon contlathus

3.7.Rumex nepalensis, Lantana camacmmunity

This community was characterized by three speBiasmiex nepalenshsad the largest cover value, 11%, so it
was the dominant species of community. The other species of the groupCamsella bursa-pastori¢9%) and
Lantana camarawith a cover value of 6% was the least occurring species of the group.
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3.8.Cynodon dactylon, Lantana camazammunity

Cynodon dactylorof family Poaceae, the most dominant species of the group. It has a cover value of 27%.
Plantago majomwas the co- dominant species of the group. It had a cover value of 6%. The other species of the group
wereChenopodium alheDalbergia sissoo, Riccinus commuaisd Saccharum munja.
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Figure 2. A Scattered diagram showing grouping of species at site B

4. Conclusions and Discussion

In the present study, an overall low species count was observed due to urbanization effects and human
anthropogenic activities in the study area. Although 20 quadrats were recorded at both sides of Nullah Korang (A and
B), but less number of species indicate that plant diversity is on decline, reflecting an important indicators of quality of
life (Knops et al, 1999). Prediction of distribution of species requires good survey data as well as knowledge of
environmental factors (Le Dut al, 1992), therefore, vegetation along Nullah Korang not only showed few dominant
species comprising the associations and distinct communities, but our results also showed some trends of habitat
fragmentation. Our effort in this study was to include all plants, the habitats in which they are found, their interactions
with each other and with other organisms. This has enabled us to highlight important trends of vegetation composition
as species composition is strongly influenced with their surroundings and the genetic differences between them (Knops
et al., 1999). Species are not uniformly distributed over the earth. Diversity varies greatly from place to place (Botkin
and Keller, 1995). As a whole our study is based on the results of field quadrats observation where only 25 species were
recorded. Usually this norm is followed in similar type of studies where vegetation in the filed is analyzed directly from
guadrat method and then synthetic information was derived through raw data by arranging the quadrats in proper order
(Cillers and Bredenkamp, 1999). At site 8ynodon dactylorwith a cover value of 38% was the most dominant
species.Carthamus oxiacanthavas the co-dominant species at this site. It had a cover value of 25%. At site B,
Cynodon dactylonvas the most dominant species. The persistent domina@mmotion dactyloron both the sites can
be explained on the basis plant habit as this grass species tend to be herbaceous and requires relatively more soil
moisture to grow. As this study was conducted along Nullah Korang therefore, availability of soil moisture was adequat
and no limitation factor of that kind has existed in the study area and hence naturally favoured the colonization of this
grass species persistently in site A and B. Due to this reason probably it constituted a cover value of 28%. On the other
hand Euphorbia helioscopichaving a cover value of 16% was the co-dominant species. A major factor in the
appearance of these two species as dominant one and co-dominant may seem to be the similarity of habit and life form
as both were herbaceous. In addition to that, grouping of plant species as revealed in DCA biplots further strongly
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support this evidence that plant sharing the same ecological requirements have been found in close vicinity. Wilson et
al. (1998) gave a similar illustration that small scale vegetation dynamics evolve where common characteristics among
plants led them to grow in close vicinity. The study though based on small scale but it seems to be influenced by several
characteristics and this has been reported that regional scale vegetation dynamics is generally influenced by several
characteristics of biotic and abiotic origin (Noe and Zedler, 2001). In a similar study carried out by Ahmad et al (2009)
and lu et al. (2006) multivariate techniques was used to classify vegetation and discover a correlation with
environmental variables.

The Nullah Korang has a continuous water flow maintained throughout the year. However, in rainy season,
particularly in monsoon, the amount of water overflows at certain spot thus making the adjacent soil under water. This
makes an interesting condition to cause variations among new colonizing annual species. The communities grouped in
TWINSPAN revealed this fact as most of the annual species were naturally grouped. Such trends are highlighted in
other studies as well (Wilson et al., 1998) and temporal variation in vegetation composition can be explained better on
such trend (Le Duc et al., 1992). Ahmad (2007) classifies the wild medicinal flora of (M-2) Pakistan on the basis of
their medicinal importance. In conclusion, it seems that present conditions will remain sustainable provided no outside
disturbance influence the vegetation to change. Furthermore, the environmental conditions of areas along Nullah
Korang will remain supportive and favour the dominance of currently growing plant species so long as any exotic
intruder successfully colonize the area and outperform other species in competition.
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Myriophyllum spicatum (Spiked water-milfoil) as a biomonitor of heavy metal pollution in Porsuk
Stream/Turkey

Ersin YUCEL ™, Erhan EDIRNELIOGLU *, Semra SOYDAM 2, Sezgin CELIK ®, Giiler COLAK *

! Anadolu University, Science Faculty, Department of Biology, Eskisehir, Turkey
2 Nigde University, Arts and Sciences Faculty, Department of Biology, Nigde, Turkey
2 Kirikkale University, School of Votional, Depart. of Technical Programs, Kirikkale, Turkey
* Eskisehir Osmangazi University, Arts and Sciences Faculty, Eskisehir, Turkey

Abstract

In this study, heavy metal (Fe*?, Cd*? Ni*%, Pb™ and Zn'®) pollution in Porsuk Stream was aimed to
biomonitorized by Myriophyllum spicatum (Spiked water-milfoil, Eurasian water milfoil) which is hydrophilic
macrophyte. Furthermore, usability of Spiked water-milfoil as absorbent was investigated for clean up the heavy metal
polluted area. Toward determined aims; total eigth sampling area were determined from Porsuk Stream origin to
Eskisehir city line and investigation was concentrated on these areas. In this study, we determined that ordinarily 20.4-
209.7, 20.5-740 and 40.5-988.5 ppm iron (Fe*); 0.5- 7, 0.5-2 and 0.5-3 ppm cadmium (Cd*?); 85-1006, 27-204.5 and
28.5-312.5 ppm nickel (Ni*?); 16-404 ppm, 13-302,5 and 1-235 ppm lead (Pb*?) and also 18-589, 60-235.5 and 110-
465.5 ppm zinc (Zn*?) in base mud, stem and leaves. When all data considered, heavy metal pollution above permitted
rates was observed in Porsuk stream. We determined that, Spiked water-milfoil absorb heavy metals and can use for
clean up polluted water.

Key words: Myriophyllum spicatum, Biomonitor, Heavy Metal, Water Pollution, Porsuk Stream

*

Porsuk cayinda agir metal Kirlilik diizeylerinin Myriophyllum spicatum (Basakl Sucivanpercemi) bitkisi ile
biyomonitdrlenmesi

Ozet

Bu calismada, Porsuk Cayindaki agir metal (Fe*?, Cd*? Ni*?, Pb*? ve Zn*?) kirliligi, sucul bir makrofit olan
Myriophyllum spicatum (Basakll sucivanpercemi, Avrasya sucivanpercemi) bitkisi ile biyomonitorlenmesi
amaglanmigtir. Ayrica, ortamdan agir metal kirliliginin temizlenmesinde Basakli sucivanpergemi’nin absorbant olarak
kullanilabilirligi arastiriimigtir. Belirlenen amaglar dogrultusunda; Porsuk Cayi’nin kaynagindan, Eskisehir ili ¢ikisina
kadar toplam sekiz érnekleme noktasi belirlenmis ve ¢alismalar bu noktalarda yogunlasmistir. Dip camuru drneklerinde
demir (Fe™®) 20,4-209,7 ppm, bitkinin gévde 6rneklerinde 20,5-740 ppm ve yaprak 6rneklerinde 40,5-988,5 ppm
arasinda; kadmiyum (Cd*?) dip camurunda; 0,5-7 ppm, bitkinin gévde drneklerinde 0,5-2 ppm ve yaprak érneklerinde
0,5-3 ppm arasinda; nikel (Ni*?) dip camurunda 85-1006 ppm, bitkinin gévde drneklerinde 27-204,5 ppm ve yaprak
orneklerinde 28,5-312,5 ppm arasinda; kursun (Pb*?) dip camurunda 16-404 ppm, bitkinin gévde érneklerinde 13-302,5
ppm ve yaprak érneklerinde 1-235 ppm arasinda; ¢inko (Zn*?) dip camurunda 18-589 ppm, bitkinin gévde érneklerinde
60-235,5 ppm ve yaprak drneklerinde 110-465,5 ppm arasinda oldugu tespit edilmistir. Elde edilen sonuclar topluca
degerlendirildiginde, Porsuk cayinda izin verilebilir sinir degerlerin Uzerinde bir agir metal kirliliginin oldugu
gorilmektedir. Ayrica Basakli sucivanpercemi bitkisinin agir metalleri absorbe ettigi ve kirli su ortamlarinin
temizlenmesinde kullanilabilecek nitelikte oldugu belirlenmistir.

Anahtar Kelimeler: Myriophyllum spicatum, Biyomonitor, Agir Metal, Su Kirliligi, Porsuk Cay!
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1. Giris

Hizli kentlesme, sanayi atiklarinin kimyasal olarak aritilmadan su sistemlerine verilmesi, tarim alanlarinda
yaygin ve asiri miktarda pestisit kullanimi su kaynaklarinin kirlenmesine neden olmustur. Bu durum &ncelikle tath su
ekosistemlerinin ve dolayh olarak da kirletilmis suyu kullanan tarim alanlari basta olmak Uzere diger ekosistemlerin
bozulmasi sonucunu gundeme getirmistir. Yillar boyunca bir¢ok llkede oldugu gibi tlkemizin gevresel politikalari da
bu problemlere kalici ¢oziimler Gretmeyi basaramamistir (Kilig vd., 2009).

Porsuk Cayi, Murat Dagi’nin eteklerinden ¢ikarak oncelikle Kitahya ve sonrasinda da Eskisehir ilini gecerek
Sakarya Nehrine ulagmaktadir. Porsuk Cayi Sakarya Nehrine dokiliinceye kadar bircok yerlesim yeri, sanayi ve tarim
alanlarindan ge¢cmektedir. Evsel ve sanayi atiklari, tarim alanlarindaki uygulamalari ve yagmur sulari ile diger Kirletici
unsurlarin Porsuk Cayina ulasmasi neticesinde su kalitesi giderek bozulmaktadir. Bu cayin sulari tarim alanlarinda
sulama amaciyla, aritilarak sehir ve sanayide su ihtiyacini karsilamada kullaniimaktadir.

Su ekosistemlerinde ozellikle de tath su kaynaklarinda, agir metal miktarlarinin yiksek olmasi gerek sucul
organizmalarin gerekse de insanlarin hayatlarini olumsuz yonde etkileyerek potansiyel bir tehlike olusturmaktadir.
Endstriyel veya kentsel atik sulari ile kirlenmis akarsu ve gollerin tarimsal amacla kullanilmasi sonucunda, topraklarda
onemli diizeyde iz element ve agir metal birikimi oldugu bilinmektedir. Canli sisteme giren agir metaller, besin zinciri
ile bir organizmadan digerine tasinarak canli sistemlerde yiksek konsantrasyonlara ulagsmakta ve zararlarini yillarca
surdurebilmektedir. Agir metallerden kaynakl Kirlilik arastirmalari son dénemde birgok arastiriciya konu olusturmustur
(Yucel vd., 2008; Cavusoglu vd., 2009).

Karasal sistemlerde agir metal kirlilik diizeylerinin belirlenmesinde cesitli bitkiler kullaniimaktadir (Bereket ve
Yiicel, 1990; Oztiirk vd., 1994; Yiicel, 1996; Oztiirk vd., 2005; Giicel vd, 2009; Celik vd., 2010). Benzer sekilde sucul
bitkiler su kalitesinin arttirilmasi ve suda agir metaller ile diger kirleticilerin arastiriimasinda monitér olarak
kullanilmaktadirlar. Su icinde yasayan makrofitlerin gollerdeki su kalitesi ve biyolojik yapi tzerinde blyik etkileri
bulunmaktadir (Carpenter ve Lodge, 1986). Bazi sucul bitki tdrleri agir metalleri biinyelerinde biriktirerek
toplayabilmektedirler. Bu ¢zelliklerinden dolayi sucul bitkilerin, agir metallerin atik sulardan uzaklastiriimasinda bir
yoéntem olarak kullaniimaktadir (Lacher and Smith, 2002, Kuyucak ve Volesky, 1989). Biyolojik metodlar, sulu
solusyonlardan agir metallerin kurtariimasi ve uzaklastiriimasinda ucuz ve en etkin uygulamalardan biridir (Hashim ve
Chu, 2003; Yan ve Viraraghavan, 2003; Sawidis ve ark., 1995). Yapilan bu calismalar sucul bitkiler kullanilarak
sediment ve sulardaki agir metal kirliliginin temizlenebilecegini gdstermesi bakimindan énemlidir.

Basakli sucivanpercemi (Myriophyllum spicatum), Avrupa, Asya ve Kuzey Afrika’da yayilis gésteren, tamami
su iginde olan, genellikle 0,5-4,57 m derinligindeki sig sularda yasayan yerli bir bitkidir. Su iginde ¢ok dalli bir yapiya
sahip olup, 90 cm ile 3 m derinligine kadar uzayabilmektedir (Aiken et al., 1979). Bitki bu 6zelliginden dolay! birgok
bitki ve balik tlriinlin yasamasi i¢in uygun bir ortam hazirlar. Basakli sucivanpercemi; sucul, ¢cok yillik, su icerisinde
serbest yiizebilen veya rizomlu otsu bir bitkidir. Yapraklar bir halkada 4 adet ve yaklasik olarak 1,5-2,7 cm
uzunlugunda ve cogunlukla internodyumlardan daha kisadirlar. Brakteler basit, ciceklerden kisa ve 5 adet, erkek
cicekteki petaller 2-2,5 mm kirmizimsi renktedir. Meyva findiksi ve 4 karpellidir (Segcmen ve Leblebici, 1997). Bu bitki
ulkemizde Tekirdag’dan Mardin’e kadar; genelde gdller, sulama kanallari ve yavas akan derelerde yetismektedir.

Porsuk cayinda kirlilik diizeylerinin belirlenmesine yonelik bazi hayvan ve bitki tirlerinin kullanilabilirliligine
iliskin calismalar bulunmaktadir (Saleh and Zeytinoglu, 2001; Ycel vd., 1995). Ancak Porsuk Cayinda agir metal
kirliliginin biyomonitérlenmesinde Basakl sucivanpergemi’nin kullanildigina iliskin bir ¢alisma bulunmamaktadir.

Bu calismada, Porsuk Cayindaki agir metal (Fe*?, Cd*?, Ni*?, Pb*? ve Zn*?) kirliligini belirlemede, sucul bir
makrofit olan Basakli sucivanpercemi bitkisinin biyoindikator olarak kullanilmasi amaglanmistir. Ayrica ortamdan agir
metal kirliliginin temizlenmesinde Basakli sucivanpercemi’nin absorbant olarak kullantlabilirligi arastiriimistir.

2. Materyal ve yontem

Belirlenen amaclar dogrultusunda; Porsuk Cayi arastirma alani, Basakh Sucivanperceminin gévde ve
yapraklari arastirma materyali olarak secilmistir. Porsuk Cayi boyunca kayda deger uzakliklarda yaygin olarak yetisiyor
olmasi, érneklerin kolay bulunabilir ve tekrarlanabilir olmasi, gerektiginde gelisiminin hizli ve yetistirilmesinin kolay
olmasi gibi nedenler, bu bitkisinin ¢alisma materyali olarak secilmesinde etken olmustur.

Arastirmada Porsuk Cayr’nin kaynagindan, Eskisehir ili ¢ikigina kadar toplam sekiz drnekleme noktasi
belirlenmis ve calismalar bu noktalarda yogunlasmistir (Sekil 1). Ornekleme noktalari; Porsuk Cayi izerinde
Adakoy’den baslayarak, Kitahya girisi olarak Agackdy’den, Kitahya ¢ikisindan, Porsuk Baraji girisinden, Eskisehir
giris olarak Orman Fidanhgindan, Eskisehir merkez olarak Seker Mahallesi ve Aritma Tesislerine girmeden ve son
olarak da Eskisehir ¢ikisi Alpu girisinden secilmistir (Tablo 1).
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Sekil 1. Porsuk Cayi lzerinde segilen rnekleme noktalar
Figure 1. Chosen sample areas on Porsuk River

Tablo 1. Porsuk Cayi Uzerinde secilen drnekleme noktalari ve bunlarin kaynaga uzakliklar
Table 1. Chosen sample areas on Porsuk River and distances to origin

Ornekleme Mesafe Kirlilik Kaynaklari
No: Yeri: (km)
1) Adakdy, Murat Dagi etekleri 12 tarimsal (glbre, pestisit)
2) Agackoy, Kutahya giris 32 tarimsal, evsel
3) Kiitahya ¢ikis 58 tarimsal, evsel, sanayi
4) Porsuk Baraji giris 70 tarimsal (glbre, pestisit)
5) Eskisehir girisi, Orman Fidanligl 114 tarimsal, evsel
6) Kopribas!, Eskisehir 129 tarimsal, evsel
7) Cevre yolu, Eskisehir 136 tarimsal, evsel, sanayi
8) Alpu, Eskisehir ¢ikis 157 tarimsal, evsel, sanayi

Dip ¢amuru ve bitki 6rnekleri ayni noktalardan ve su iginden alinmigtir. Araziden getirilen dip ¢amuru
ornekleri laboratuvarda toz ve kimyasal etkilerden uzak bolgelerde hava kurusu haline getirilmistir.

Dizgun blytume gosteren saglikli bireylere ait cok geng¢ yada ¢ok yasli olmayan yaprak érnekleri toplanarak
yikanmistir. Daha sonra kurumalari saglanan érnekler ve 0.1 mm elekten elenerek analizlere hazir hale getirilmistir.

Bitki govde ve yaprak ornekleri ile dip camuru orneklerinin kimyasal analizlerinde yas yakma yontemi
kullaniimigtir (Halvin and Soltanpour, 1980). Agir metal analizleri Perkin Elmer Optical Emission Spectrometer Optima
4300 DV cihazinda yapiimistir.

Dip camuru ve bitki Orneklerinin kimyasal analizlere hazirlanmasi ve yas yakma islemleri Anadolu
Universitesi Fen fakiiltesi Biyoloji Bélumin Bitki Ekolojisi Laboratuvarinda, Optical Emission Spectrometer’deki
okumalar ise Eskisehir Orman Topraklari ve Ekoloji Arastirma Enstitlisinde yapiImistir.

Elde edilen sonuglar degerlendirilmesinde “SPSS 10.0” istatistik paket programi ve Microsoft Excel 2003
programi kullantimistir.

3. Bulgular

Belirlenen amagclar dogrultusunda Porsuk Cayi tizeride secilen sekiz drnekleme noktasindan alinan; Basakl
sucivanpergemi bitkisinin govdesi ve yapraklari ile dip ¢amuru 6rneklerinde agir metal kirlilik diizeyleri belirlenerek
asagida verilmistir.
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3.1. Demir (Fe*?) kirliligi iliskileri

Ornekleme noktalarindan alinan bitkinin gévde ve yapraklari ile dip camuru 6rneklerinde saptanan demir
(Fe*?) miktarlarinin birbirlerinden farkli oldugu ve bu farkin istatistiksel olarak p<0,05 diizeyinde anlamli oldugu
bulunmustur (Tablo 2). Bitki yapraklarinda bulunan demir miktari ise, gévdede bulunan demir miktarindan daha fazla
oldugu gorilmektedir.

Tablo 2. Basakli sucivanpercemi’nin gévdesi, yapraklari ve dip camurunda demir (Fe*?) kirliligi iliski diizeyleri
Table 2. Correlation degrees of iron (Fe*?) pollution and Spiked water-milfoil‘s stem, leaves and base mud

Eslestirilmis Farklar T df Sig.
Ortalama Std. Hata Ortalamasi (2-tailed)
Dip camuru-Govde 12455 14179 | 8784 7 0*
Dip camuru-Yaprak 1063 144.12 | 7,376 7 0*
Govde-Yaprak 1825 4819 | 3787 7 0,007*

* p<0,05

Basakli sucivanpercemi’nin govdesi, yapraklart ve dip camurunda bulunan demir miktarlari arasinda
istatistiksel olarak; ikinci derece bir denklemle ifade edilebilen bir iliski bulunmustur (Sekil 2). Buna gore dip
camurundaki demir miktarinin artisina bagli olarak bitkide bulunan demir miktari da artis gostermektedir. Bu sonuca
gore ortamdaki demir Kirliligi, bitki tarafindan da 6nemli élgiide temizlenmektedir.
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Sekil 2. Bagakli sucivanpercemi’nin govde ve yapraklari ile dip camurunda demir (Fe*?) kirliligi dagilimi ve iliski
modeli
Figure 2. Distribution of iron (Fe*?) pollution in Spiked water-milfoil‘s stem, leaves and base mud and correlation
model

Dip camuru orneklerinde saptanan demir miktarlari ile kaynaktan uzaklik arasinda istatistiksel olarak pozitif
yonli p<0,05 diizeyinde bir iliski bulunmustur (Tablo 3). Ancak gévde ile yaprak 6rneklerinde 6l¢llen demir degerleri
ile kaynaktan uzaklik arasinda istatiksel bakimdan anlamli bir iliski bulunamamistir. Porsuk baraji girisinde oldukca
yuksek 6lctlen demir kirlilik dlizeyleri baraj ¢ikisinda dusmistir. Buna gore barajda demirin bir kismi organizmalar bir
kismi da sedimentler tarafindan tutulmaktadir.

Belirlenen 8 drnekleme noktasindan alinan bitkinin gévdesi ile dip ¢camuru 6rneklerinde saptanan demir
miktarlari ile kaynaktan uzakhk arasinda istatistiksel olarak pozitif yonli bir iliski bulunmustur (Tablo 3). Ancak
yaprak drneklerinde 6lcilen demir degerleri ile kaynaktan uzaklik arasindaki iliski anlamli bulunmamustir.
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Tablo 3. Dip camuru, Basakli sucivanpercemi’nin gdvdesi ve yapraginda dlcilen demir (Fe™) degerleri ile kaynaktan
uzakhk iliskisi

Table 3. Correlation between distance of origin and measured iron (Fe*?) pollution in Spiked water-milfoil‘s stem,

leaves.

Mesafe Materyal Sabit Regresyon Kararhlk Standart
(Km) Do Katsayisi (D,) Katsayisi (R?) Hata (St)
12-70 Dip camuru 87,899 22,316 0,923* 220,678
70-152 Dip camuru -1853,682 25,986 0,851* 1038,554
12-70 Govde 150,403 2,505 0,766* 47,572

70-152 Govde -1947,080 16,835 0,965** 307,163
12-70 Yaprak 219,134 -1,105 0,023 246,094
70-152 Yaprak 57,104 3,155 0,020 2081,132

* 0,05 duzeyinde anlamli bir iligki; ** 0,01 dlzeyinde anlamli bir iligki
3.2. Kadmiyum (Cd*?) kirliligi iliskisi

Elde edilen veriler topluca degerlendirildiginde bitkinin gdvdesi, yapraklari ve dip ¢amurunda bulunan
kadmiyum (Cd*?) konsantrasyonlarinin birbirlerinden farkl oldugu ve bunun istatistiksel olarak anlamli oldugu
bulunmustur (Tablo 4). Buna gore ortamdaki kadmiyum Kirliligi dip ¢amurunda yogunlasirken, bitki tarafindan da
onemli 6l¢lde alindigl anlagiimaktadir. Ancak yaprakta bulunan kadmiyum birikimi gévdede bulunan miktardan daha
fazla olmakla birlikte aralarindaki iliski istatiksel bakimdan anlamli bulunmamistir. Buna gére kadmiyum bitkinin
go6vde ve yapraklari tarafindan yaklasik birbirine yakin oranlarda biriktirilmektedir.

Tablo 4. Basakli sucivanpergemi’nin gévde ve yapraklari ile dip camurunda kadmiyum (Cd*?) kirliligi iliski diizeyleri
Table 4. Correlation degrees of cadmium (Cd*?) pollution and Spiked water-milfoil‘s stem, leaves and base mud

Eslestirilmis Farklar t df Sig.

Ortalama Std. Hata Ortalamasi (2-tailed)
Dip camuru-Govde | 2,44 0,59 4,108 7 0,005*
Dip ¢amuru-Yaprak | -180,5 32,04 -5,633 7 0,001*
GoOvde-Yaprak -1 0,66 -1,512 7 0,174

* p=0,05

Tum 06rnek alanlardan elde edilen veriler topluca degerlendirildiginde bitkinin gdvdesi, yapraklar ve dip
camurunda bulunan kadmiyum miktarlari arasinda, istatistiksel olarak; ikinci derece bir denklemle ifade edilebilen bir
iliski bulunmustur (Sekil 3). Buna gore dip camurundaki kadmiyum miktarina bagl olarak, bitkide bulunan kadmiyum
miktari da artis gostermektedir.
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Sekil 3. Bagsakli sucivanpercemi’nin govdesi, yapraklari ve dip gamurunda bulunan kadmiyum (Cd*?) kirliligi dagilimi
ve iliski modeli

Figure 3. Distribution of cadmium (Cd*?) pollution in Spiked water-milfoil‘s stem, leaves and base mud and correlation
model
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Ornekleme noktalarindan toplanan dip camuru, bitkinin gévde ve yaprak orneklerinde olciilen kadmiyum
degerleri ile kaynaktan uzaklik arasinda istatistiksel olarak anlaml bir iliski bulunmamaktadir (Tablo 5).

Tablo 5. Dip camuru, Basakli sucivanpercemi’nin gévde ve yapraginda 6lciillen kadmiyum (Cd*?) degerleri ile
kaynaktan uzaklik iligkisi
Table 5. Correlation between distance of origin and measured cadmium (Cd*?) pollution in Spiked water-milfoil‘s stem,

leaves.

Mesafe Materyal Sabit Regresyon Kararhlk Standart
(Km) Do Katsayisi (D;) | Katsayisi (R?) | Hata (St)
12-70 Dip ¢camuru 2,997 0,041 0,229 2,266

70-152 Dip camuru 1,345 0,002 0,001 5,914
12-70 Govde 1,157 -0,001 0,001 0,988

70-152 Govde -0,984 0,012 0,736 0,685
12-70 Yaprak 1,672 -0,010 0,046 1,532

70-152 Yaprak 2,873 -0,013 0,035 6,555

* 0,05 diizeyinde anlamli bir iligki; ** 0,01 diizeyinde anlamli bir iligki
3.3. Nikel (Ni*?) kirliligi iliskisi

Bitkinin govde ve yapraklari ile Porsuk Cayinin dip ¢amurunda saptanan nikel miktarlarinin birbirlerinden
farkli oldugu ve bunun istatistiksel olarak p<0,05 diizeyinde anlamh oldugu bulunmustur (Tablo 6). Ortamdaki nikel
kirliligi dip camurunda daha fazla olup, bitki tarafindan énemli 6lciide absorbe edildigi gorulmektedir. Ayrica bitki
yapraklarinda tutulan nikel miktarinin gévdede tutulan miktardan daha fazla oldugu ve bunun istatistiksel bakimdan
6nemli oldugu bulunmustur.

Tablo 6. Basakli sucivanpergemi’nin gévdesi, yapraklari ve dip camurunda nikel (Ni*?) kirliligi iliski diizeyleri
Table 6. Correlation degrees of nickel (Ni*?) pollution and Spiked water-milfoil‘s stem, leaves and base mud

Eslestirilmis Farklar t df Sig.
Ortalama Std. Hata Ortalamasi (2-tailed)
Dip camuru-Gévde 284,88 86,85 3,28 7 0,013*
Dip camuru-Yaprak 241,25 93,17 2,589 7 0,036*
Govde-Yaprak -43,63 16,66 -2,618 7 0,035*

* p<0,05
Basakli Sucivanpercemi’nin govdesi, yapraklari ve dip camurunda belirlenen nikel miktarlari arasinda

istatistiksel olarak; anlamh, bir iligki bulunmustur (Sekil 4). Buna gore dip camurundaki nikel miktarinin artmasina
bagl olarak bitkide bulunan nikel miktari da artis gostermektedir.
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Sekil 4. Basakh sucivanpercemi’nin govdesi, yapraklari ve dip camurunda bulunan nikel (Ni*?) kirliligi dagilimi ve
iliski modeli

Figure 4. Distribution of nickel (Ni*?) pollution in Spiked water-milfoil‘s stem, leaves and base mud and correlation
model

Calisma alanlarindan toplanan bitkinin govde ornekleri ile ayni drnekleme noktalarindan alinan dip ¢amuru
orneklerinde saptanan nikel miktarlari ile kaynaktan uzaklik arasinda istatistiksel olarak pozitif yonlii p<0,05 diizeyinde
anlamh bir iligki bulunmustur (Tablo 7). Ancak bitkinin yaprak oérneklerinde ol¢lilen nikel degerleri ile kaynaktan
uzaklik arasinda istatistiksel olarak anlamli bir iligski bulunamamistir.

Tablo 7. Dip camuru, Basakli sucivanpergemi’nin gévde ve yapraginda dlciilen nikel (Ni*?) degerleri ile kaynaktan
uzakhk iliskisi

Table 7. Correlation between distance of origin and measured nickel (Ni*?) pollution in Spiked water-milfoil‘s stem,

leaves.

Mesafe Materyal Sabit Regresyon Kararhlk Standart
(Km) Do Katsayisi (D;) | Katsayisi (R?) | Hata (St)
12-70 Dip camuru 15,824 5,016 0,932* 46,590

70-152 Dip camuru -1992,155 18,458 0,845* 694,526
12-70 Govde 10,783 0,996 0,945* 8,254

70-152 Govde -459,192 4,277 0,935* 107,213
12-70 Yaprak 77,553 -0,109 0,003 69,020

70-152 Yaprak 82,634 0,741 0,020 493,505

* 0,05 duzeyinde anlamli bir iligki
3.4. Kurgun (Pb*?) kirliligi iligkisi

Bitkinin govdesi, yapraklari ve dip camurunda bulunan; kursun (Pb*?) kirliligi dip camurunda yogunlasirken,
bitki govde ve yapraklari tarafindan da belli élciide alindigi gérilmektedir. Ancak bitkinin gévdesi, yapraklari ve dip
camurunda bulunan kursun birikimleri birbirlerinden farkl olmakla birlikte, aralarindaki bu fark istatiksel bakimdan
6nemli bulunmamistir (Tablo 8).

Tablo 8. Basakli sucivanpercemi’nin gévdesi, yapraklari ve dip camurunda kursun (Pb*?) kirliligi iliski diizeyleri
Table 8. Correlation degrees of lead (Pb*?) pollution and Spiked water-milfoil‘s stem, leaves and base mud

Eslestirilmis Farklar t df Sig.
Ortalama | Std. Hata Ortalamasi (2-tailed)
Dip camuru-Govde 62,5 36,77 1,7 7 0,133
Dip camuru-Yaprak 64,38 44,13 1,459 7 0,188
GoOvde-Yaprak 1,88 10,8 0,174 7 0,867

* p=0,05
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Bitkinin govdesi, yapraklari ve dip ¢camurunda saptanan kursun miktarlari arasinda istatistiksel olarak; ikinci
derece bir denklemle ifade edilebilen anlamli bir iliski bulunmustur (Sekil 5). Buna gore dip ¢camurundaki kursun
miktarinin artmasina baglh olarak bitkide bulunan kursun miktari da artis gostermektedir.
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Sekil 5. Basakli sucivanpercemi’nin govdesi, yapraklari ve dip camurunda kursun (Pb*?) kirliligi dagilimi ve iliski
modeli

Figure 5. Distribution of lead (Pb*?) pollution in Spiked water-milfoil‘s stem, leaves and base mud and correlation
model

Belirlenen &rnekleme noktalarindan toplanan bitkinin govde ve yaprak &rnekleri ile ayni 6rnekleme
noktalarindan alinan dip ¢amuru 6rneklerinde saptanan kursun miktarlari ile kaynaktan uzaklik arasinda istatistiksel
olarak pozitif yonli p<0,05 diizeyinde anlamli bir iligki bulunmustur (Tablo 9).

Tablo 9. Basakli Sucivanpercemi’nin gévde, yaprak ve dip camurunda dlgiilen kursun (Pb*?) degerleri ile kaynaktan
uzaklik iligkisi

Table 9. Correlation between distance from origin and measured lead (Pb*?) pollution in Spiked water-milfoil‘s stem,

leaves.

Mesafe Materyal Sabit Regresyon Kararhlk Standart
(Km) Dq Katsayisi (D,) Katsayisi (R?) Hata (St)
12-70 Dip camuru -84,126 7,073 0,984** 31,128

70-152 Dip camuru -127,283 1,476 0,718* 88,135
12-70 Govde -91,510 5,643 0,908* 61,525

70-152 Govde -155,345 1,542 0,771* 80,217
12-70 Yaprak -62,359 4,383 0,969* 26,829

70-152 Yaprak -161,210 1,502 0,896* 48,676

* 0,05 duzeyinde anlamli bir iligki; ** 0,01 dlzeyinde anlamli bir iligki

3.5. Cinko (Zn*?) kirliligi iliskisi

Cinko Kkirliligi dip ¢amurunda yogunlasirken, bitki gdvde ve yapraklari tarafindan da onemli 6lcide
alinmaktadir. Ozellikle yapraklarda bulunan cinko (Zn*?) birikimi, dip camurundaki miktara yakindir. Bitkinin govdesi,
yapraklari ve dip camurunda bulunan Zn*? birikimleri arasinda az bir fark olmakla birlikte, aralarindaki fark istatiksel
bakimdan 6nemli bulunmamistir (Tablo 10).

Ersin YUCEL et al., Myriophyllum spicatum (Spiked water-milfoil) as a biomonitor of heavy metal pollution in Porsuk Stream/Turkey



Tablo 10. Basakh sucivanpercemi’nin gévdesi, yapraklari ve dip camurunda cinko (Zn*?) kirliligi iliski diizeyleri
Table 10. Correlation degrees of zinc (Zn*?) pollution and Spiked water-milfoil‘s stem, leaves and base mud
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Eslestirilmis Farklar t df Sig.

Ortalama Std. Hata Ortalamasi (2-tailed)
Dip camuru-Govde 62,38 56,83 1,098 0,309
Dip ¢camuru-Yaprak 3,25 68,15 0,048 7 0,963
Govde-Yaprak -59,13 34,27 -1,725 0,128

* p<0,05

Bitkinin govdesi, yapraklari ve dip camurunda bulunan Zn*? miktarlari arasinda istatistiksel olarak; ikinci
derece bir denklemle ifade edilebilen bir iliski bulunmustur (Sekil 6). Buna gére dip camurundaki Zn*?, bitki tarafindan
yogun bir sekilde absorbe edilmektedir.

250
y = 60,755x%? - 244,65x + 383,02
200 199,13 R2=1 195,88
£ 150 | 136,75
o
o
c
N 100 -
50 -
0
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Sekil 6. Basakli sucivanpercemi’nin govdesi, yapraklari ve dip camurunda ginko (Zn*?) kirliligi dagilimi ve iliski

modeli

Figure 6. Distribution of zinc (Zn*?) pollution in Spiked water-milfoil‘s stem, leaves and base mud and correlation
model

Belirlenen drnekleme noktalarindan toplanan Basakli Sucivanpercemi’nin gévde ve yaprak ornekleri ile ayni
ornekleme noktalarindan alinan dip gamuru érneklerinde saptanan Zn*? miktarlari ile kaynaktan uzakhk arasinda
istatistiksel olarak pozitif yonlu p<0,05 diizeyinde anlamli bir iliski bulunmustur (Tablo 11).

Tablo 11. Dip camuru, Basakli sucivanpercemi’nin govde ve yaprakta dlgiilen ginko (Zn*?) degerleri ile kaynaktan
uzaklik iliskisi

Table 11. Correlation between distance from origin and measured zinc (Zn*?) pollution in Spiked water-milfoil‘s stem,

leaves.
Mesafe Materyal Sabit Regresyon Kararhlk Standart
(Km) Do Katsayisi (D;) | Katsayisi (R?) | Hata (St)
12-70 Dip camuru -121,520 9,605 0,925* 94,187
70-152 Dip ¢camuru -498,768 4,519 0,999** 15,381
12-70 Govde 27,002 2,674 0,731* 55,643
70-152 Govde -274,964 2,844 0,899* 90,888
12-70 Yaprak 108,754 1,939 0,748* 38,638
70-152 Yaprak -864,435 8,123 0,805* 381,007

* 0,05 duzeyinde anlamli bir iligki; ** 0,01 diizeyinde anlamli bir iligki
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4. Tartisma ve sonuclar

Porsuk Cayinda agir metal kirliliginin saptanmasi amaciyla Basakli Sucivanpercemi (Myriophyllum spicatum)
gbvde ve yapraklari biyomonitor olarak kullanilmistir. Ayni noktalardan dip ¢camuru 6rnekleri de alinarak kimyasal
analize tabi tutulmustur. Ayrica kaynaktan uzaklastik¢a elde edilen veriler ile mesafe arasinda istatistiksel olarak
anlamli bir iligkinin olup olmadig! da arastiriimistir.

Porsuk cayinda kirli bolgelerden alinan Rana ridibunda kan érneklerinde mikrontkleus olusumunda bir artis
oldugu ve bunun endustriyel ve tarimsal kirlenmenin organizmalar (zerinde klastojenik etkiler gosterdigi, dolayisiyle
bolgede yasayan insan toplulugu tzerinde de benzer etkilerin olabilecegi bildirilmektedir (Saleh and Zeytinoglu, 2001).

Yapilan bir diger calismada ise agir metal kirliligini saptamak amaci ile biyoindikator olarak Phragmites
australis ve Sparganium erectum yapraklari kullaniimis ve Porsuk gayinda agir metal (Cd, Zn, Cu, Pb) kirlilik
diizeylerinin kabul edilebilir sinirlarin ¢ok tizerinde oldugu bulunmustur (Yticel vd., 1995).

Guney-Bati Polonya’da yapilan benzer bir calismalarda, Potamogeton pectinatus ve Myriophyllum
spicatum’un agir metal icerigi arastirilmis ve M. spicatum’da Cd*? miktari 7.1-8.8 mg/kg, Ni*? miktari 18-19 mg/kg,
Pb*? miktari 469-850 mg/kg ve Zn*? miktari 313-315 mg/kg; Potamogeton pectinatus’da Cd*? miktari 1.1-1.5 mg/kg,
Ni*? miktari 57-59 mg/kg, Pb*? miktari 151-237 mg/kg ve Zn*? miktar1 246-272 mg/kg olarak bulunmustur (Samecka-
Cymerman ve Kempers, 2004). Bu calisma sonuclari ile Polanya’da dlcllen degerler karsilastirildiginda; Porsuk
Cayinda, bitkide bulunan Cd*? miktarinin daha disik, Ni*?, Pb*? ve Zn*? miktarlarinin daha yiiksek oldugu
gorilmektedir.

Sivaci vd.(2004), Myriophyllum spicatum ve M. triphyllum tdrleri kullanilarak agir metallerden kadmiyumun
ortamdan uzaklastiriimasini incelemis ve bu turlerin agir metallerin uzaklastirilmasina katkida bulunabilecegini
bildirmiglerdir. Yapilan bir diger arastirma da ise; Myriophyllum spicatum bitkisinin maksimum adsorbsiyon
kapasitesini; Cu*? icin 10.37 mg/g, Zn*? icin 15.59 mg/g ve Pb*? icin 46.49 mg/g olarak tespit edilmistir (Keskinkan vd.,
2003).

Toprakta izin verilebilir sinir demir (Fe*?) degeri 50 mg/kg olarak; bitkide izin verilebilir demir sinir degerleri
ise 50-150 mg/kg arasinda oldugu bildirilmektedir (Fergusson, 1990; Baumbach, 1996; Bosgelmez vd., 2001; Romheld
and Marschner, 1991).

Bu calismada; dip camuru Orneklerinde olcilen demir degerleri; 20,4-2097 ppm arasinda, Basakl
Sucivanpercemi gdvde 6rneklerinde 20,5-740 ppm ve yaprak 6rneklerinde 40,5-988,5 ppm arasinda tespit edilmistir.
Elde edilen veriler izin verilen sinir degerler ile karsilastirildiginda, Porsuk ¢ayinda, bitkide izin verilen sinir degerler
Uzerinde ve yogun bir demir kirliligi oldugu goriilmektedir. Kaynaktan uzaklastikga dip ¢amuru ve bitkinin govde
orneklerinde ol¢iilen demir degerlerinde artis oldugu, elde edilen veriler ile mesafe arasinda istatistiksel olarak p<0,05
diizeyinde anlamli bir iligki bulundugu belirlenmistir. Basakli Sucivanpercemi yaprak orneklerinde olgilen demir
degerleri ile kaynaktan uzaklik arasinda ise istatistiksel olarak anlamli bir iliski bulunmamaktadir.

Toprakta izin verilebilir sinir kadmiyum (Cd*?) degerleri 1-3 mg/kg arasinda olmaktadir (Anonim, 1986;
Fergusson, 1990; Baumbach, 1996; Bosgelmez et al., 2001; Romheld ve Marschner, 1991). Bitkide izin verilebilir
kadmiyum sinir degerleri ise 0,03-3 mg/kg arasindadir (Markert,1994; Bergman,1983; R0ss,1994; Fergusson, 1990;
Baumbach, 1996; Bosgelmez et al., 2001; Romheld ve Marschner, 1991).

Bu calismada; dip camuru Orneklerinde o&lculen kadmiyum degerleri; 0,5-7 ppm arasinda, Basakli
Sucivanpercemi bitkisinin govde drneklerinde 0,5-2 ppm arasinda ve yaprak érneklerinde 0,5-3 ppm arasinda oldugu
tespit edilmistir. Olciilen degerler dogrultusunda; Kiitahya giris, Kiitahya ¢ikis ve Porsuk Baraji girisinden alinan dip
camuru orneklerinde kadmiyum Kirliliginin sinir degerlerin Gzerinde oldugu tespit edilmistir. Porsuk barajina kadar
goreceli olarak artan kadmiyum miktarinin, baraj ¢ikisindan itibaren daha dustk sevilerde oldugu gorulmektedir. Bu da
kadmiyumun bir sekilde barajda tutuldugunu gostermektedir. Bitkinin gvde ve yaprak drneklerinde 6l¢tilen kadmiyum
degerleri ise izin verilebilir sinir degerlerin Ulzerine ¢ikmadigi gorilmastir. Tum sonuglar kaynaktan uzaklik
bakimindan degerlendirildiginde; dip camuru, bitkinin gévde ve yaprak érneklerinde dlctilen kadmiyumun degerleri ile
kaynaktan uzaklik arasinda istatistiksel olarak anlamli bir iligki bulunamamustir.

Toprakta izin verilebilir sinir nikel degerleri 30-75 mg/kg olmaktadir (Anonim, 1986; Baumbach, 1996;
Bosgelmez vd, 2001; Romheld ve Marschner, 1991). Bitkide izin verilebilir Ni*? limit degerleri 25-40 mg/kg arasinda
olmaktadir (Fergusson, 1990; Baumbach, 1996; Romheld ve Marschner, 1991).

Bu calismada; dip camuru orneklerinde olgiilen nikel (Ni*?) degerleri; 85-1006 ppm arasinda, Basakli
Sucivanpergemi’nin govde 6rneklerinde 27-204,5 ppm arasinda ve yaprak orneklerinde 28,5-312,5 ppm arasinda tespit
edilmistir. Elde edilen sonuclar karsilastirildiginda, dip camurunda 6lcilen degerlerin izin verilebilir sinir degerden
yaklasik 13 kat; bitki drneklerinde 6lguilen nikel miktarinin ise 7 kat daha fazla oldugu gériilmektedir. Buna gére porsuk
cayinda yogun bir sekilde nikel Kirliligi oldugu ve bazi dénlemler alinmasinin zorunlu oldugu agikca goériilmektedir.
Kaynaktan uzaklastikca dip camuru ve bitkinin gévde érneklerinde dlctlen nikel degerlerinde artis oldugu, elde edilen
veriler ile mesafe arasinda istatistiksel olarak p<0,05 diizeyinde anlamli bir iligki bulundugu belirlenmistir. Bitkinin
yaprak Orneklerinde 6lciilen nikel degerleri ile kaynaktan uzaklik arasinda ise istatistiksel olarak anlamli bir iligki
bulunamamistir.
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Toprakta izin verilebilir sinir kursun degerleri 50-100 mg/kg olarak (Anonim, 1986; Fergusson, 1990;
Bosgelmez vd., 2001; Romheld ve Marschner, 1991); bitkide izin verilebilir kursun sinir degerleri ise 1 ppm olarak
bildirilmistir (Markert, 1994; Bergman, 1983).

Bu calismada; dip camuru orneklerinde olcilen kursun (Pb*?) degerleri; 16-404 ppm arasinda, Basakli
Sucivanpercemi’nin gévde oOrneklerinde 13-302,5 ppm arasinda ve yaprak orneklerinde 1-235 ppm arasinda tespit
edilmistir. Bitkinin gdvde ve yaprak drneklerinin kimyasal analizi sonucunda elde edilen degerler izin verilebilir sinir
degerlerin oldukca Uzerinde bulunmustur. Elde edilen sonuglar karsilastirildiginda, dip ¢amurunda olgulen kursun
miktarinin izin verilebilir sinir degerden yaklasik 4 kat; bitki érneklerinde 6lgulen kursun miktarinin ise 302 kat daha
fazla oldugu gorulmektedir. Su kaynagindan uzaklik ile; dip camuru ve Bitkinin govde ve yaprak érneklerinde 6lgtilen
kursun degerleri arasinda istatistiksel olarak pozitif yonde p<0,05 dizeyinde anlamli bir iliski bulundugu belirlenmistir.
Buna gore kaynaktan uzaklastik¢a kursun Kkirliligi de artmaktadir.

Toprakta izin verilebilir sinir ¢inko degerleri 150-300 mg/kg (Anonim, 1986; Fergusson, 1990; Baumbach,
1996; Bosgelmez vd., 2001; Romheld ve Marschner, 1991); bitkide izin verilebilir ¢inko limit degerleri 80-200 mg/kg
arasinda olmasi gerektigi bildirilmektedir (Fergusson, 1990; Baumbach, 1996; Bosgelmez vd., 2001; Romheld ve
Marschner, 1991).

Bu calismada; dip camuru orneklerinde 6lciilen cinko (Zn*?) degerleri; 18-589 ppm arasinda, Basakli
Sucivanpercemi’nin govde drneklerinde 60-235,5 ppm arasinda ve yaprak érneklerinde 110-465,5 ppm arasinda tespit
edilmistir. Kitahya cikis ve Porsuk Barajindan alinan dip ¢camuru ve bitkinin gdvde orneklerinde, Kiitahya giris,
Kiitahya ¢ikis, Porsuk Baraji ve Eskisehir ¢ikistan alinan bitkinin yaprak érneklerinde 6lcilen c¢inko degerleri izin
verilebilir sinir degerlerin Gzerinde bulunmustur. Elde edilen sonuglar karsilastirildiginda, dip ¢camurunda 6lgulen ginko
miktarinin izin verilebilir sinir degerden yaklagik 1,9 kat; bitki 6rneklerinde 6l¢tilen ¢inko miktarinin ise 2,3 kat daha
fazla oldugu gérilmektedir.

Su kaynagindan uzaklastikca dip camuru ve bitkinin govde ve yaprak orneklerinde 6l¢llen ¢inko degerleri
arasinda istatistiksel olarak pozitif yénde p<0,05 diizeyinde anlamh bir iliski oldugu belirlenmistir. Bu sonuca gore
Porsuk ¢ayinin kaynagindan uzaklastik¢a ¢inko kirliligi de artmaktadir.

Kita i¢i su kaynaklarinin su kalite kriterlerine gore Porsuk cayi; Agackdy Regulatoriinden Kitahya Belediyesi
Atik Su Aritma Tesislerine kadar 1. sinif (temiz su) fosfor acisindan 2. sinif, daha sonra bircok parametreler agisindan
4. sinif (cok kirlenmis su) yani hicbir amacla kullanilmamasi gerekli su durumuna gelmekte ve bu sekilde Porsuk
Baraji rezervuarina girmekte; Porsuk Baraj ¢ikisinda ise Amonyak ve Fosfor bakimindan ancak 3. sinifa diismekte;
Eskisehir Boliminde ise Eskisehir Blylksehir Belediyesi Evsel Atiklarin hemen 6ncesinde temiz (2. sinif) olan
degerler, Eskisehir Seker Fabrikalari ve Eskisehir Belediyesi Evsel Atiklarindan hemen sonra ¢ok Kirlenmis (4. sinif)
degerlere ulasmaktadir (Anonim, 2008). Bu sonugclara gére Porsuk gay1 bir cok parametre agisindan ¢ok kirlenmis (4.
Sinif) su kalitesinde olup hicbir amagla kullanilmamasi gerekli su durumunda olmasina karsin tarimsal amacl
kullanilmasinin yani sira, Eskisehir’in igme-kullanma suyu olarak kullaniliyor olmasi insan sagli agisindan énemli risk
olusturmaktadir.

Yapilan bu arastirma sonucunda elde edilen sonuclar topluca degerlendirildiginde, Porsuk cayinda izin
verilebilir sinir degerlerin Uzerinde bir agir metal Kirliliginin oldugu saptanmistir. Ayrica Basakli Sucivanpercemi
(Myriophyllum spicatum) bitkisinin agir metalleri absorbe ettigi ve Kirli su ortamlarinin temizlenmesinde
kullanilabilecek 6zelliklere sahip oldugu belirlenmistir.
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Abstract

The use of well-designed and high efficient extensive wastewater technologies can provide subsequent
economic advantages (low-cost investment and cheaper operational costs) and can contribute to protecting the
environment and ensuring safe water resources (reuse of treated wastewater). Following the progressive
experimentations led under Mediterranean climate (MHEA® Experimental Centre in M'Diq, NW of Morocco), the
methodological and technological process of Hierarchised Mosaics of Artificial Ecosystems (MHEA®) permitted to
identify multi-ecosystemic plants for urban-wastewaters treatment, passing the traditional extensive-plants efficiencies.
Results obtained during the optimization period permit to provide the structure of several MHEA® technologies
adapted to the South Mediterranean socio-economic and environmental context, respecting a net treatment area of
2 nt PE?, a total load of 5 000 PE hand a retention time of 15 days. The valorisation possibilities of waters treated
(23 n? PE* an'), sludge (57 kg of dry weight PE/ear') and aerial biomass of macrophytes under the Mediterranean
climate constitute a significant economic input for these technologies.

Key words: Artificial ecosystem, wastewaters treatment, macrophytes, Morocco.
1. Introduction

Wastewaters reuse is an important mobilization way of non-conventional water resources, since about 50 %
of Moroccan population would reach absolute water scarcity (5Q@rmsoft year) in 2 020 (Anonymous, 2000).
Besides, the quasi-totality of domestic and industrial wastewaters is evacuated in natural habitats without adequate
treatment, and about 80 % of wastewaters treatment plants achieved by the local communities are out of use through,
among others, lack of maintenance, managers training and specific allocations (Anonymous, 2000). The current
urbanisation of Moroccan Mediterranean coast urbanisation is due to rural depopulation and development of tourist
infrastructure (Anonymous, 2000). The wastewaters are evacuated in this area without treatment and often reused in
market gardening.

Effective and cheaper systems of wastewater treatment constitute a fundamental aim for the local authorities.
The use of well-designed and high efficient extensive wastewater technologies, especially for medium-sized
conurbations and towns, can provide subsequent economic advantages (low-cost investment and cheaper operational
costs) and can contribute to protecting the environment and ensuring safe water resources (re-use of treated
wastewater). Nevertheless, experimental-data deficiency under the Mediterranean climate (North of Morocco) doesn't
enable applications of these technologies. The MHEA® (Mosaic Hierarchised of Artificial Ecosystems) project has
been achieved in M'Diq (NW of Morocco) through the channel of the Intergovernmental Agency of French-speaking
countries (Walloon Region-Morocco) in order to develop wastewater-treatment systems adapted to the local climatic
and socio-economic contexts.
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2. Material and method

The comparative experimental-protocol (1998/2000) and the optimization one (2001/2003) were carried out
in order to assess the purification efficiency of the main types of ecosystems and to propose MHEA® systems for
wastewaters treatment in tourist or agricultural areas. Comparison of treatment efficiency of different ecosystems
categories (aquatic, semi-aquatic and terrestrial) aimed to research purification systems using percolation in third level.
Treatment systems using percolation in second and third levels showed a particular interest in tertiary purification and
disinfection (Ezzahrét al, 2001; Radoust al.,2003; Ezzahri, 2005).

Eight treatment systems are experimented under the same circumstances of climate, load and flow, during
the second experimental-protocol, permitted the design of efficient treatment-systems in order to protect the quality of
coastal water (summer tourism and fishing) or to reuse wastewater after purification (agricultural areas). The two
optimised treatment-systems, presented in this paper (Table 1), collect raw wastewater from the wastewater sewerage
system in the city of M'Diq (hydraulic load = 1 183 L dfy The net treatment area is 3 Rerson Equivalefit
(0.8 nf PE*in level I, 0.6 M PE" in level Il and 0.6 PE® in level I1l). Monitoring of treatment efficiencies of tested
systems is based on the analysis of physico-chemical (SS, COD, TN, TP) and biological (faecal coliforms, faecal
streptococci, helminths) wastewater parameters of instantaneous or combined sampling every 14 days, i.e. 26 analysis
campaigns per year.

The plant species used in this experimentation are selected for application in wastewater treatment, among
other wetland species from the North of Morocco, based on studies of their ecology, development (biomass and
macronutrients retention), regeneration and socio-economy (Enealzli 1996, 1998; Ennabili & Gharnit, 2003;

Ennabili 2008).

Table 1. Characteristics of treatment systems for agricultural context (A) and tourist one (T).

Treatment | Level | Ecosystem | Macrophyte Area (nf) | Water circulation] Retention time (day
System I aquatic - 18 translation 9
“A” Il terrestrial - 2 percolation 3
Il |terrestrial Salix purpurea 2 percolation 3
System “T”" I aquatic - 18 translation 9
Il terrestrial Phragmites australis 2 percolation 3
Il |terrestrial Phragmites australis 2 percolation 3
3. Results

Considering the treatment net-area of 2R&’, the global SS-retention by the treatment systems “A” and
“B” reaches respectively 98 % and 100 %. Outflow SS-concentration averages 6and I mg [* in the same order
(Figure 1). Concerning COD-retention average (Figure 2), the treatment efficiency attains 95 % in the treatment system
“A” with a mean concentration from 19 to 29 mgI0". These results are similar to those obtained by using the
treatment system “T” (97 % and 19 mg 0.
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Figure 1. Concentration of suspended solids (SS).
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The concentration of treatment-system “A” outflow means 12 mg Ncbrresponding to removal rate of
75 %. Nevertheless, N-concentration increases during the second year of experimentation and attains 26 mg N L
While the mean N-retention obtained by the treatment system “T” gets to 88 % with an average of outflow N-
concentration of 7 mg Nt (Figure 3). The treatment system “A”, using percolation through soil at levels Il and I,
retains an average of 96 % of P-load and the outflow P-concentration not exceeds T.rfghHereas mean P-removal
by treatment system “T” reaches 98 % with an outflow concentration not passing 0.5 h{g\Weiage = 0.2 mg P*)
(Figure 4).

The treatment system “A” guarantees removal ranges of 5.5uogs for FC and 5.2 Iggunits for FS,
with the mean concentrations of 50 CFU/100 ml for FC and 100 CFU/100 ml for FS (Figures5 and 6), and
<1 helminths egg/L. The disinfection rates obtained by the treatment system “T” are similar to those of previous system
(5.8 logp units for FC and 5.2 Iqgunits for FS) with an outflow mean-contamination of 18 CFU/100 ml for FC,
30 CFU/100 ml for FS and <1 helminths egg/L) (Figures 5 and 6).
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Figure 2. Concentration of COD (chemical oxygen demand).
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Figure 3. Concentration of total nitrogen (TN).
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Figure 4. Concentration of total phosphorus (TP).
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Figure 5. Number of faecal coliforms (FC).
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Figure 6. Number of faecal streptococci (FS).

The daily evapotranspiration in treatment system “A” averages 25 mm (80 % of treated flow, corresponding
to 23 nt PE® yeaf?), vs. 43 mm and a low outflow mean-volume of 50 % (not exceed 28 % and often without outflow
from level lll in summer) in treatment system “T".

4. Conclusions and discussion

Outflow SS-concentration averages respect the E.U. 91/271 standard of 35and temoval rate (90 %).

The COD-retention efficiency guaranties also the E.U. standard of 125 in§ @ccording to the tertiary treatment,
N-concentration increases during the second year of experimentation in the system “A”, which accords with advantage-
reuse of treated wastewater in agriculture, and is distinctly less than the E.U. of 15Tig té system “T”. The P-
removal of both of experimented systems honours the E.U. standard of 2 tndRelexcellent results obtained by the
treatment system “T” underline its particular interest in tourist areas.

The microbiological quality of treated wastewater from the system “A” agrees generally with the Moroccan
standard allowing market-gardening irrigation (1 000 CFU/100 ml for FC). This treatment system is especially
interesting for parasites retention and respect also the Moroccan standard sanctioning irrigation without restriction
(<1 000 FC/100 ml and <1 helminths egg/L). The treatment system “T” guaranties for the most part the Moroccan
standard bathing waters, range “A” (2 000 FC/100 ml and 100 FS/100 ml). In tourist areas (NO of Morocco), excellent
results were underlined for all treatment parameters studied when Aisindo donaxbased treatment MHEA®-
system. The obtained results will be published subsequently.

The treatment system “A” provides high volumes of treated wastewater and stills in keeping with agriculture
requirements (high disinfection rates but low N and P removal rates). Whereas, the treatment system “T” is
harmoniously recommended for seaside protection thanks to high average-daily-evapotranspiration and a low outflow
mean-volume.

Experimental application of these MHEA® systems in wastewater treatment could generate annually 90 tons
of dry matter ha of macrophytes biomass, locally required for multiple uses. The financial product of macrophytes
used in wastewater treatment is estimated in natural habitats to 80 341.00 MA®afigEnnabili 1999). It constitutes
a significant economic input (17 MAD P for their exploitation cost (about 8.50 MAD PHor macrophytes
harvesting and evacuation). Furthermore, the MEHA® treatment systems produce experimentally 57 kg of dry sludge
PE! year'. Treated sludge could be advantageously used in agriculture sine its production (15 tons of dry &udge ha
corresponds to fertilizing supply of 160 Kg N*hand 60 Kg P h&

On an experimental scale, the main routine-measures concern (i) aerial-biomasses harvesting and evacuation,
(i) regular unclogging of unplanted terrestrial-ecosystems (4-6 times yearly), and/or (iii) sludge evacuation by pumping
(1 time each 5 years). These operations would be validated on a pilot scale for any full-size application of treatment
MHEA®-systems (Radoux, 1996), and are compatible with the socio-economic context of medium-sized conurbations
and towns in N of Morocco.

Abdeslam ENNABILI et al., Artificial ecosystems for wastewaters treatment under Mediterranean conditions (Morocco)



150 Biological Diversity and Conservation — 3 / 2 (2010)

References

Anonymous. 2000. Le Schéma National d’Aménagement du Territoire, Bilan-Diagnostic, Actualisation des données.
Ministére de 'Aménagement du Territoire, de I'Eau et de 'Environnement, Maroc.

Anonymous. 2000. Projection a long terme de la population du Maroc (1960-2060). Rapport du Ministere chargé de la
Population, Centre d'Etudes et de Recherches Démographiques, Maroc.

Anonymous. 2002. Les Normes Environnementales. Arrétés conjoints du Ministere de I'Equipement et du Ministére
chargé de I'’Aménagement du Territoire, de I'Habitat et de I'Environnement, Département de I'Environnement,
Comité Normes et Standards, octobre 2002, Maroc.

Ennabili, A. 2008. Régénératiam vivo de macrophytes originaires des zones humides du Maroc méditerranéen. Revue
AFN Maroc. 2-3. 116-124.

Ennabili, A., Ater, M., Radoux, M. 1998. Biomass production and NPK-retention in macrophytes from wetlands of the
Tingitan Peninsula. Aquatic Botany. 62(1). 45-56.

Ennabili, A., Gharnit, N. 2003. Checklist and diversity of wetland fl&®teerfdophytaand Spermatophyfafrom the
Mediterranean Morocco. Lagascalia. 23. 7-25.

Ennabili, A., Gharnit, N. 2003. Effets d’aménagements du littoral tétouanais (Nord ouest du Maroc) sur la végétation
hygrophile Epermatophyta Acta Bot. Barc. 48. 199-216.

Ennabili, A., Nabil, L., Ater, M. 1996. Importance socio-économique des hygrophytes au Nord ouest du Maroc. Al
Biruniya, Rev. Mar. Pharm. 12(2). 95-120.

Ennabili, A. 1999. Végétation hygrophile du Maroc méditerranéen : écologie, socio-économie et role potentiel dans
I'épuration des eaux usées. Ph-D Thesis, Fondation Universitaire Luxembourgeoise, Arlon, Belgique.

Ezzahri, J. 2005. Optimisation de I'épuration naturelle des eaux usées domestiques et urbaines dans le contexte
climatique et socio-économique du Nord du Maroc (M’Diq). Ph-D Thesis, Université de Liége - Campus d’'Arlon,
Belgique.

Ezzabhri, J., Ennabili, A., Ater, M., Radoux, M. 2001. Epuration des eaux usées urbaines : Expérimentation sous climat
méditerranéen (M’Diq, Nord-ouest du Maroc). Ann. Chim. Sci. Mat. 26. S297-S311.

Radoux, M, Cadelli, D., Nemcova, M., Ennabili, A., Ezzahri, J. 2003. Optimisation of extensive wastewater treatment
systems under Mediterranean conditions (Morocco): compared purification efficiency of artificial ecosystems. In
(Ed.) Vymazal, J., Wetlands-nutrients, metals and mass cycling, Backhuys Publishers, Lieden, The Netherlands.
143-168.

Radoux, M. 1996. Genése d’'une nouvelle technologie extensive d'épuration des eaux usées : la Mosaique Hierarchisée

d’Ecosysteémes Artificiels. Environnement et Société. 15/16. 81-92.

(Received for publication 05 February 20Tthe date of publication 01 August 2010)

Abdeslam ENNABILI et al., Artificial ecosystems for wastewaters treatment under Mediterranean conditions (Morocco)



www.biodicon.com Biological Diversity and Conservation

ISSN 1308-8084 Online; ISSN 1308-5301 Print 3/2 (2010) 151-154

A new record for the Flora of Turkey: Geranium macrorrhizum L. (Geraniaceae)
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Abstract

Geranium macrorrhizuni.. was collected during a fieldwork around Kagdaeninsula (Erdek, Balikesir
province) in May 2008, is added as a new record for the Flora of Turkey. It's diagnostic characters, description and
detailed pictures are given. The geographical distribution in Turkey of the new record is mapped.
Key words: Geranium, Geraniaceae, New record, KagiBaninsula, Turkey

O

Tirkiye Florasi icin yeni bir kayit: Geranium macrorrhizum L. (Geraniaceae)

Ozet

Geranium macrorrhizurh., 2008 Mayis ayinda Kapiga'arimadasi (Erdek, Balikesir ili) civarina diizenlenen
bir arazi cagmasi esnasinda toplandi ve Turkiye Florasi icin yeni bir kayit olarak ekt@nminun tanimlayici
karakterleri, betimi ve ayrintili resimleri verilgtir. Yeni kayidin Turkiye'de ki cgrafik yayiligi haritalandiriimgtir.

Anahtar kelimeler: Geranium, Geraniaceae, Yeni kayit, Kagifarimadasi, Turkiye
1. Introduction

The genusGeraniumL., belongs to the trib&eranieaeof family Geraniaceae (Boissier, 1867; Edgeworth,
Hook, 1974; Melchior, 1964) and comprises about 350 species distributed in temperate and tropical alpine regions in
the world (Lawrence, 1951; Porter, 1959; Willis, 1973, Aedo et al. 2005). The genus was monographied by Knuth
(1912). Some taxa are valuable for ornamental and medicinal uses (Thomas,GE368)Jumhas been divided into
three subgenera, 14 sections and 20 informal groups (Yeo, ZB&HBniumis divided into the subgenefaeranium
ErodioideaandRobertium(Yeo, 2001; Aedet al.1998, 2002).

Since the genu&eraniumhas been revised by Davis (1966) for the Flora of Turkey, some other new taxa,
such asGeranium davisianunPgmen, Giiner,G. sibiricumL., G. cinereumsubsp.subcaulescensar. pisidicum
Pemen, GunerG. platypetalumvar. albipetalumFisch, Demirky; G. chelikii Kit Tan, Yildiz andG. kalenderianum
Iicim, Behget (Davis at al. 1988, Giiner at al. 2d@0m, Behget 2006) have been added to the Flora of Turkey. Totally
37 species, 10 subspecies and 9 variety have been recorded for the Flora of Turkey up to date. In tBerqaiper,
macrorrhizumL. were added as a new recordGdraniumspecies for Flora of Turkey. With this new record, the total
number ofGeraniumspecies known from Turkey rise to 38.
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2. Materials and methods

During fieldwork for“The study on fitosociological and fitoecological aspects of Kapiganinsula (Erdek-
Balikesir)” Project in 2006 to 2009, some interesting specingnSeraniumwas collected by first author in May
2008. These specimens were identifiedGesanium macrorrhizuni. according to Flora of Turkey and the East
Aegean Islands (Davis at all, 1966, 1988), Turkey and the East Aegean Islands (Supplement) (Guner, 2000.), Flora
Europaea (Webb, Ferguson, 1968), Flora Orientalis (Boissier,1867), Prodromus Florea Peninsulae Balcanicae (Hayek
1927), Flora der Sudalpen (Pitschmann&Reisigl, 1965), lllustrierte Flora von Mittel-Europa (Hegi, 1975), Flora of the
USSR (Shishkin, 1949), Flora Bulgarica, Supplementum | (Velenowsky [, 1898). Consequgetbnium
macrorrhizumL. was described and illustrated a new record by authors for the Flora of Turkey.

3. Results and discussion

Geranium macrorrhizun., Sp. PI680 (1753) (Figure 1, 2)

Perennial, with stout, elongated,-6.3 mm wide, cylindrical, horizontal rhizome. Stem 260 cm, erect.
Leaves orbicular, 7 17 cm wide, divided for 4/3 of the radius inte 3 obovate, pinnatifid lobes; segments obtuse but
conspicuously mucronate, glandular-pubescent. Peticlé® mm. Inflorescence with 27 flowers in a corymb or
umbel, densely short and long glandular-pubescent. Bracts 2,rAm. Pedicel 11 27 mm. Sepals erect,-57/ mm,
ovate with longitudinally herved, long aristate at apex, greenish to reddish, densely glandular-pubescent. Petals
mm, obovate to spathulate, entire, patent or deflexed, dull purplish-red limb, glabrous. Stamg6a28; filaments
reddish, curved at apex; anther reddish; pollen yellowish. Style up to 40 mm, reddish. Mericarps glabrous to slightly
pubescent, transversely rugose. Flowering and fruting in May and June.

» .

-

Figure 1.G. macrorrhizumA) Habit, B - C) Fle.
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B1: Balikesir: Erdek, KapigaPeninsula (Figure. 3), slopes, shady and wet areas, meadows and especially
underCastanea sativa, Carpinus betuliggus orientalis Platanus orientalisand Tilia tomentosagroups, on brown
forest soils where on the granite and granodiorite main rocks- B0 m, 27.05.2008, H. Oner 646. The plant
specimens are deposited in Ege University Herbarium (EGE) (Figure 2).

The associated species with macrorhizuminclude;Achillea grandiflora, Alliaria petiolata, Arbutus unedo,
Cardamine bulbifera,Corylus avellana,Crataegus monogyna, Daphne pontica, Doronicum orientalis, Festuca
slyvaticum, Fritillaria pinardii Geum urbanum, Helleborus orientalis, Hypericum calycinum, Laurus ndbdipilus
germanica, Phillyrea latifolia, Primula vulgaris Polygonatum multiflorum, Quercus coccifera, Q. infectohap
infectoria, Rosa canina, Rubus canesc¢eRs discolor, R. idaeus, Ruscus hypoglossum, Silene vulgaris, Sytrax
officinalis, Trachystemon orientalis, Vicia cracaadViola sieheana.

G. macrorrhizumis naturally distribution on the Balkan Peninsula, S., E. Carpathians, S. Alps, Appennini
mountains (ltaly). Cultivateelsewhere for ornament and often naturalized (Albania, Austria, France, Greece, lItaly,
Jugoslavia, Romania, Belgium, Britain, Germany, Crimea and middle-upper Black sea countries) (Webb and Ferguson,
1968) . It was not previously recorded in Turkey. It was found in a narrow area aroundg<Bprdasula (Erdek-
Balikesir) firstly.

Q
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Figure 2.G. macrorrhizumA) Habit, B) Calyx, C) Mericarps, D) Basal leaf, E) Style, stamens and calyx.
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G. macrorrhizumis clearly different from otheGeraniumspecies in Turkey. It can be easily distinguished
from otherGeraniumspecies by the following features. Rhizome (horizontally, elongated, 6-13 mm wide), leaves wide
and lobes (7 17 cm wide, divided for 4/3 of the radius inte B obovate pinnatifid lobes), stamens length{28 mm)
and style length (up to 40 mm).
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Figure 3.Distribution map of ®)G. macrorrhizumin Turkey
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Varieties and chorology ofConvolvulus oleifolius Desr. (Convolvulaceae) in Turkey
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Abstract

In this study, two varieties d. oleifoliusrecorded in flora of Turkey, which were determined to distribute in
our country. As a result of the identifications made by taking into account of the specimens collected during the field
studies and the herbarium specimens, it is detern@inedeifoliusvar. oleifoliusandC. oleifoliusvar. desertidistribute
in our country. Descriptions of taxa, illustrative drawings and distributions are given in the study and polen characters
of both taxa were examined by light microscope and SEM.

Key words: Chorology, Convolvulacea€onvolvulus oleifoliusTurkey

O

Convolvulus oleifolius Desr. (Convolvulaceae)'un Tirkiye'deki varyeteleri ve korolojisi

Ozet

Bu calsmada, Turkiye Florasinda kayith olad. oleifoliusun, tlkemizde yayiy gosterdgi belirlenen iki
varyetesi sunulmyiur. Arazi ¢algmalari sirasinda toplanan drnekler ile herbaryum o6rnekleri gz 6niine alinarak
yapilan tghisler sonucunda, ulkemizde. oleifoliusvar. oleifolius ve C. oleifoliusvar. desertinin yayilis gosterdgi
tespit edilmijtir. Calismada taksonlara ait betimlemeler, tanimlayici cizimler ve yagignlar verilmg, her iki
taksonun polen karakterlegik mikroskobu ve SEM ile incelenstir.

Anahtar kelimeler: ConvolvulaceaeConvolvulus oleifoliusKoroloji, Tlrkiye
1. Introduction

The family Convolvulaceae (bindweed family) is a family of herbaceous and woody, climbing or trailing vines,
shrubs and trees. It is represented throughout temperate and tropical regions of the world, and has a wide range of
habitats (Heywood, 1985). It consists of 58 genera and approximately 2000 species, with théogeobailusL.
comprising some 250 species throughout the world (Staples and Yang, 1998). ThE@amlsuluswas revised by
Parris (1978) in the ‘Flora of Turkey and the East Aegean Islands’ and one species was subsequently described (Davis
et al. 1988). According to Flora of Turkey, belong to 33 species (36 taxa) of @onwlvuluswere distributed in
Turkey.

C. oleifoliusDesr. is a woody based perennials, shrublets or shrubs and distributing rocky and stony slopes,
macchie areas, phrygana and sand dunes near the sea in Aegean and Mediterranean regionsGn dleifkdiysis
distribute in Aegean Islands, Cyprus, Egypt, Greece, Libya, Malta, North Africa, Palestine, Sicily and West Syria
outside of Turkey. Three variety of this speci@spleifoliusDesr. varoleifolius C. oleifoliusDesr. vardesertiPamp.
and C. oleifolius Desr. var.pumilius Pamp., are in Flora of Cyprus. According to Flora of Cyprus these varieties
distinguished from each other especially with habit and lea@esleifolius var. oleifolius is spreading subshrubs,
leaves numerous and oblanceold@e;oleifoliusvar. desertiis rigid, broom-like, usually erect and much branched
shrubs and the branches often leafless towards the base, leaves narrowly linear (Meikle, 1985).
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These varieties were incorporated in Med-checklist which was published by Gateait€d 986). Similarly,C.
oleifolius var. oleifolius, C. oleifoliusvar. desertiandC. oleifoliusvar. pumiliustaxa weren'’t indicated as synonymous
of this species (Greuter, 1986). Numerous specimeng.obleifolius were collected during the field trips of
“Taxonomical Studies on gen@onvolvulud.. (Convolvulaceae) in Turkey” project. It is approved that the specimens
of C. oleifoliusare evaluate as two different variety which @reoleifoliusvar. oleifolius andC. oleifoliusvar. deserti
according to results of field observations, morphological and palynological studies. In the present study, morphological
description ofC. oleifolius descriptions which show the differences between two varieties, identification key,
palynological features and distribution map of the taxa are presented.

2. Materials and methods

During the field trips in West and Southwest Anatolia for Revision of TuiRisivolvulus we collected some
interesting specimens thought to belongCtooleifolius According to ‘Flora of Turkey’ (Parris, 1978(;,. oleifolius
distributed in B1, C1 and C2 squares in Turkey, but the varieties of this species weren’'t mentioned. Therefore, they
couldn’t be identified by using ‘Flora of Turkey'. Then specimens were crosschecked with v@odoauslvulus
accounts given in the relevant literature, the ‘Flora of Cyprus’ (Meikle, 1985), ‘Flora Europaea’ (Stace, 1972), ‘Flora
Iranica’ (Rechinger, 1979), ‘Flora of Syria, Palestine and Sinai’ (Post, 1932), Nouvelle Flore du Liban et de la
Surie (Mouterde, 1986), Karamatio (1964) and Sa’ad (1967). These specimens which belong to different varieties of
C. oleifoliuswere determined by use of the ‘Flora of Cyprus’ (Meikle, 1985).

The pollen morphologies @. oleifoliusvar. oleifolius andC. oleifoliusvar. desertiwere examined by means
of light microscope (LM) and SEM. For LM, the pollen grains were first treated with 96% alcohol to remove oily
substances, and then embedded in glycerin jelly stained with basic fuchsine (Wodehouse, 1935). In LM studies the
following parameters were measured: polar axis (P), equatorial axis (E), exine and intine thickness. The measured
pollen diameters were based on 50 samples. To examine the exine sculpture in detail, scanning electron microscopy
(SEM) was also used. For SEM study, the pollen was first treated with 70% alcohol and then dried before mounting on
stubs with gold. The photomicrographs were taken with Zeiss LEO-1430 Electron Microscopes. In this study, the
terminology of Punet al.(2007) was used.

This study was based on the herbarium materials deposited in GAZI, HUB, ANK, ISTE, ISTF and on the
plants collected in the field and deposited in the herbarium of AKDU (Herbarium of the Biology Department of
Akdeniz University).

3. Results and discussions
Convolvulus oleifolius Desr. in Lam., Encycl. 3:552 (1789)
Type: Levant, probably form Crete (Parris, 1978).

The following description of the species was based on the specimens collected from B1, C1, C2 and C3 squares in
Turkey.

Woody-based, perennials, shrublets or shrubs. Stem 10-50 cm, prostrate, erect or ascending, silvery-silky
indumentum. Leaves linear, oblanceolate or oblanceolate-sphatulate, 10-60 x 1.5—7 mm, acute or obtuse, attenuate at
the base, adpressed-sericeous; occasionally sparsely pilose at the base; the basal leaves resemble to the cauline leave
sometimes dense clustered and imbricate at the base of stem, sometimes semi-amplexicaule and scarious margin at the
base. Inflorescence axillary and terminal, solitary or 2—8 flowered cymes (especially dichasia); pedicel 0.5-4 mm or
wanting; peduncle 5-60 mm. Bracts similar the cauline leaves, 6—15 x 0.5-1 mm, adpressed-sericeous sometimes with
sparsely soft and spreading hairs. Bracteoles linear, 3—20 x 0.2—1 mm, longer than pedicel. Sepals erect at flowering and
fruiting period; outer sepals elliptic-lanceolate to obovoid-lanceolate, 8-12 x 2.5-4.5 mm, long acuminate to caudate,
scattered villose, usually black dotted. Middle sepal elliptic-lanceolate, 8-11.5 x 3-5 mm, long acuminate to caudate,
with the right and the left half unequal, one half membranous towards margin; the membranous part glabrous or
glabrescent. Inner sepals elliptic-lanceolate to obovoid-lanceolate, 8—11x 3-5 mm, long acuminate to caudate, with the
both half membranous towards margin; the membranous part glabrous or glabrescent. Corolla pale pink or rose pink,
15-25 mm long, with hairy bands on the outside; petals pubescent at the apex. Stamens unequal, 9.5-14 mm long;
filaments entire at margin; anthers oblong with retuse apex, 2.5-3 mm long. Ovary ovoid-conical, 1.5-2 x 1-1.5 mm,
hairy, surrounded by a glabrous disc at the base; style 5-6 mm, hairy; stigma lobes filiform, 5.5-6 mm. Capsule ovoid
to conical, 4-5 x 3-5 mm, glabrescent towards base, hairy above, bilocular, 2— or 4— seeded; seeds ovoid, 3-3.5 x 2-3
mm, densely hairy. Flowering time April-June. (in Turkey).

General Distribution: Aegean Islands, Cyprus, Egypt, Greece, Libya, Malta, North Africa, Palestine, Sicily, west Syria,
Turkey.
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Habitat: Macchie, phrygana, stony, sandy, limestone and dry rocky slopes,Rimderbrutiaand sand dunes, from
sea-level to 250 m.
The following key can be used for distinguishing two varietieS.adleifoliusin Turkey:

1. Rigid, broom-like branched, usually erect, shrublets or shrubs, leaves dense clustered at the base of

L] (=0 0 vardeserti
1. Prostrate or ascending, woody based perennials, stem branched from the base, leaves scattered on the
L5312 PP varoleifolius

C. oleifolius Desr. varoleifolius (Figure. 1)
Type: ‘vient du Levant & est cultivée au Jardin du Roi’ (P).

Woody-based, perennials. Stem 10-50 cm high, prostrate or ascending, branched from the base, adpressed- sericeous
Leaves oblanceolate to oblanceolate-sphatulate, numerous and scattered on the stem. Inflorescence axillary and
terminal, solitary or 2—3 flowered dichasia. Outer sepals elliptic-lanceolate with green acuminate apex, 9-10.5 x 3-4.5
mm, scattered villose. Corolla pale pink, 20—25 mm long. Filaments 8-11 mm long; anthers oblong, 3 mm long. Ovary
ovoid, 1.5-2 x 1-1.5 mm, hairy; style 5-5.5 mm long, hairy; stigma lobes 6 mm long.

Specimens examined®3 Antalya: Finike, 5 km from Finike to Demre, dry rocky slopes, macchie, 47 m,
12.v.2009, C. Aykurt (2429), N. Kemgm (AKDU). Antalya: Finike, 5 km from Finike to Demre, dry rocky slopes,
macchie, 47 m, 28.iv.2010, C. Aykurt (2957), N. Kerghld AKDU). Antalya: Between Finike and Demre, macchie,
50 m, 02.v.1979, H. Bmen (4569), A. Guner (GAZI).

C. dleifolius Desr. vardeserti Pamp. in Archivio Bot., 12: 41 (1936) (Fig.1)
Type: Libya, Cyrenaica.

Rigid, broom-like, much branched shrublets or shrubs. Stem 10-50 cm, erect or ascending, adpressed-sericeous. Leaves
linear, oblanceolate or oblanceolate-sphatulate and dense clustered at the base of stem; the branches sometimes leafles
towards the base. Inflorescence axillary and terminal, solitary or 3-8 flowered cymes (often dichasia). Outer sepals
elliptic-lanceolate with long, green acuminate apex, 8-12 x 2.5-3 mm, long and scattered villose. Corolla white, pale
pink, or rose pink, 15-20 mm long. Filaments 7—-11 mm long; anthers oblong, 2.5-3 mm long. Ovary ovoid, 2 x 1.5 mm,
hairy; style 5.5-6 mm long, hairy; stigma lobes 5.5-6 mm long.

Specimens examine®1 izmir: Cesme, Harbor district, phrygana, dry rocky hillside, 4 m, 13.v.2008, C.
Aykurt (1950), N. Kemalglu (AKDU). C1: Mugla: Datca, 44 km from Marmaris to Datca, stony slopes, 80 m,
26.v.2008, C. Aykurt (2041), N. Kemgla (AKDU). Mugla: Datca, between Marmaris and Datc¢a, uriRiaus brutia
30 m, 1.vi.2009, N 36.76203 E 27 88094, C. Aykurt (2631), N. Keghal@AKDU). Mugla: Datca, Gebekum shore,
sand dunes, 5 m, 2.vi.2009, C. Aykurt (2637), N. KeglaldAKDU). Mugla: Datca, Gebekum, und@&inus brutig
sandy slopes, 16 m, 2.vi.2009, C. Aykurt (2638), N. KeglalAKDU). C1 Mugla: Datca, Gebekum, sea shores, 0-10
m, 10.v.2001, H. Duman 8534 (GAZIE2: Mugla: Marmaris, between Datca and Marmaris, 33 km to Marmaris,
slopes, 50 m, 2.vi.2009, C. Aykurt (2639), N. Kengilo (AKDU). C3 Antalya: Finike, 7 km from Finike to
Demre, dry rocky slopes, 40 m, 28.iv.2010, C. Aykurt (2955), N. Keghal@®dKDU). Antalya: Finike, 12 km from
Finike to Demre, dry rocky slopes, 40 m, 28.iv.2010, C. Aykurt (2956), N. KginglaKDU).

A detailed comparison of the. oleifoliusvar. oleifolius andC. oleifoliusvar. desertigiven in the Table 1 and
the geographical distributions of the two varieties are mapped in Figure 2.

Table 1. Comparison of some diagnostic morphological charact&saiéifoliusvar. oleifolius andC. oleifoliusvar.

deserti
C. oleifoliusvar. oleifolius C. oleifoliusvar.deserti
Habit Prostrate or ascending, woody based| Rigid, broom-like, erect or ascending much branched
perennials, 10-50 cm shrublets or shrubs, 10-50 cm
Leaves dense clustered at the base of stem, the branches
Leaves Leaves numerous and scattered on the |[stem X
sometimes leafless towards the base
Inflorescence axillary and terminal, Inflorescence axillary and terminal, solitary or 3—8
Inflorescence .
solitary or 2—3 flowered cymes flowered cymes

Outer sepals 9-10.5 x 3—4.5 mm 8-12 x 2.5-3 mm
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Figure 1.C. oleifolius var. oleifolius a: Habit; b, ¢, d: Outer, middle, inner sepalspl@ifoliusvar. deserti e: Habit; f,
g, h: Outer, middle, inner sepals.
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Figure. 2. Distribution o€. oleifoliusvar. oleifolius (®) andC. oleifoliusvar. deserti(m) in Turkey

Pollen Morphology

According to LM (Figure 3) and SEM (Figure 4-5) investigations, the pollen grai@saléifoliusvar. oleifolius
and C. oleifoliusvar. desertiare tri- or tetracolpate, are large in size (51-100 um). The pollen shapes (based on P/E
ratio) are oblate-spheroidal to spheroidal and the ornamentation is microechinate-perforate; perforations are
approximately circular, dense, distinct and irregularly distributed (speci@efgkurt 2429ndC. Aykurt 2638 The
main palynological features of the examir@doleifoliusvar. oleifoliusandC. oleifoliusvar. desertiare summarized in
Table 2.

Table 2. Pollen characteristics ©f oleifoliusvar. oleifolius andC. oleifoliusvar. deserti

P (um) E (um Exine | Intine .
Taxa Shape P/E v ) v Vi ) v (um) (um) Ornamentation
C. oblate-
oleifolius | spheroidal 64.57— 69.7— | 1,02— microechinate-
var. to 095] 69,30 +26] 75 g5 | 73.08) £1.98) 274 | 505 | 1,02 perforate
oleifolius | spheroidal
C. oblate-
oleifolius | spheroidal 4 54,32— 56,37—| 1,02— | 1,02— | microechinate-
var. to 0.98| 57,91 +1.82 515 | 9891 £L.74) 5555 | 205 | 1.54 perforate
deserti | spheroidal

[Abbreviations: P — Polar axis, E — equatorial axis, M — mean value, SD — standard deviation, V — variation].

These results show that the pollen grain€obleifoliusvar. oleifolius andC. oleifoliusvar. desertiare mainly
morphologically similar. The pollen grains 6f oleifoliusvar. oleifoliusare distinguished b¢. oleifoliusvar. desert;
which are usually tetracolpate and larger. Lewis and Oliver (1965) studied the pollen grains of theogenisilus
They described th€onvolvulugollen grains as 3- or rarely 4-zonocolpate and prolate to subspheroidal. Our results are
similar to the earlier studies (Menemen and Jury, 2002; Telleria and Daners, 2003; Lewis and Oliver, 1965).
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Figure 3. LM photographs of the pollen grains@foleifoliusvar. oleifolius and C. oleifoliusvar. deserti a-b-c:C.
oleifoliusvar. oleifolius, d-e-f: C. oleifoliusvar. deserti(bars = 30 pm).

It is approved that the specimens@foleifoliusare evaluate as two different variety which @reoleifolius
var. oleifolius andC. oleifoliusvar. desertiaccording to results of field observations, morphological and palynological
studies. Because, the specimens belonging these two varieties clearly separated from the each other with especially
habit and leaf characters like it was specified in Flora of Cyp@usleifoliusvar. oleifoliusis a prostrate or ascending
woody based perennials; leaves scattered on stem and not clustered at the base of stem. On the otludeifaindg, C.
var. desertiis a usually erect, rigid and broom-like branched shrublets or scrubs; leaves imbricate and dense clustered at
the base of stem.

During the field trips, it is determined that bagh oleifoliusvar. oleifolius andC. oleifoliusvar. desertiare
distributed on rocky places and macchie between Finike and Demre (Antalya) in Mediterrenean Region;®ut only
oleifolius var. desertiamong both varieties is distributed on stony and rocky slopes, macchie, phryganaRinnder
brutia forests and sandy dunes aroundr@e {zmir), Datca, Marmaris (Mtla) in Aegean RegiorC. oleifoliusvar.
oleifoliuswasn’t observed in the suitable habitats or places wheodeifoliusvar. desertiwas collected in the Aegean
Region. It is possible to say that the individuals belonging both varieties have distributed simpatrically between Finike
and Demre.

Flora of Turkey records df. oleifolius
Bl Izmir: nr Urla,Kegel(EGE 12678). Cl Izmir: Kgadasi, s.l.Hub.-Mor.17530; ibid., 15 mSorger65-9-52!
Cl/2 Mugla: Marmaris to Datc¢a, 25-30 km from Hisaroni, 25@mdley(D. 35421)!

During field studies, specimens Gf oleifoliuscollected between Datca and Marmaris, were identifie@.as
oleifolius var. deserti. Although field studies were performed also around Urla angh#asi, anyC. oleifoliusspecies
weren’'t met.

In Turkey, a great number of specimengCainvolvulusin large herbaria such as GAZI, HUB, ANK, ISTE,
ISTF were examined. Specimens which are defined to belong to this species weren't met during herbarium studies.
Only two different specimens @. oleifoliuswere met. One of them was collected from Gebekum (Datc¢glaylby
Hayri Duman, one of the esteemed botanists of Turkey, and was considered under theQiapheifofiusvar. deserti
within our study; and the other one was collected from the macchie area between Finike and Demre (Antalya) by
deceased botanist Prof. Dr. Hasagr®en, and was considered under the nante.oleifoliusvar. oleifolius within our
study.
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Figure 4. SEM photographs of the pollen grain€obleifoliusvar. oleifolius andC. oleifoliusvar. deserti a-b-c:C.
oleifoliusvar. oleifolius, d-e:C. oleifoliusvar. deserti
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Figure 5. SEM photographs of the pollen surface€.obleifoliusvar. oleifolius and C. oleifoliusvar. deserti a: C.
oleifoliusvar. oleifolius b: C. oleifoliusvar. deserti
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Morphological, karyological and ecological features of halophytic endemigphaerophysa kotschyana Boiss.
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Abstract

Morphological, karyological and ecological features of halophytic end&pltaerophys&otschyanaare
investigated based on the specimens collected from Tuz Lake environs. The expanded morphological description and
illustration of this species is given. This study shows that the somatic chromosome number is 2n=14+0-2B. The pollen
grains are prolate, 3-zonocolporate, medium in size, with suprareticulate ornamentation according to the results of SEM
studies. Seeds are reniform, the sizes range between 3.5 mm and 4.0 mm in length and width. The seed surface has
irregular granules. The karyogram, ideogram, and SEM photos of the pollen and seed surface are presented. In addition,
the habitat of its and accompanied species are given as well.

Key words: Ecology, Karyology, Morphologysphaerophys&otschyana

0

Turkiye'de Halofitik Endemik Sphaerophysa kotschyana Boiss. (Fabaceae)'nin Morfolojik,
Karyolojik ve Ekolojik Ozellikleri

Ozet

Tuz Go6li ve gevresinden toplanntir halofitik endemik olarsphaerophys&otschyananin morfolojik,
karyolojik ve ekolojik dzellikleri incelenngtir. Gengletilmis morfolojik deskripsiyonu ve gorintuleri verilgtir. Bu
calismada somatik kromozom sayisinin 2n=14+0-2B g@ldgorilmigtir. SEM calgmalarina gore polen taneleri
prolate, 3-zonokolpate, orta bliyukliikte ve suprareticulate ornemantasyonludur. Tohumlar reniform, ebatlari 3.5 mm
uzunligunda ve 4.0 mm gegliktedir. Tohum yuzeyi dizensiz granullidir. Karyogram, idiyogram, polen ve tohum
ylizeyinin SEM’de cekilmi goriintuleri sunulmgtur. Bunlara ilave olarak, tiriin habitati ve birlikte bulugdtiirler
hakkinda bilgi verilmitir.

Anahtar kelimeler: Ekoloji, Karyoloji, Morfoloji, Sphaerophysa kotschyana
1. Introduction

Turkey occurring in warm climate zone is distinguished from many countries situating its environments by
the plant diversity. The number of plants distributed in Turkey is nearly those in Europe. The plant taxa in Turkey have
reached to 12.000 by recently discovered new taxa. The richness of Turkish Flora is based on geographic, climatic,
topographic and edaphic factors. These factors bring about the plant formation diversity and infraspecific variation.
Turkey is also one of the richest countries in world with respect to endemism. The number of endemic taxa is more than
3000 and endemism ratio is 34.4% (Erik and Tarikahya 2004; Avci 2005; Ozhatay et al. 2005).

The genusSphaerophys®C. was distributed in Middle and Central Asia, from South Siberia to North China,
West Caucasia and Anatolia. This genus is represented two species in the world. TBptmemegphysa kotschyana
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Boiss. andS. salsulaDC. (Polhill and Raven 1981). The first of theSesalsulg grows in Iran, Russia, Azerbaijan and
Syria, whileS. kotschyanas endemic to Central Anatolia (Ayta¢ and Ekim 1996). According the Bern Conveftion,
kotschyanais in under absolute preservation plant list (CITES 2008). There are a few studies on the genus
Sphaerophysas (Chamberlain 1970; Shiskin 1971; Aytac and Ekim 1996).

True halophytes are plants that able to live under elevated salinities, but also vary in their salt content from
slight to brackish to medium to severe to above seawater salinity. In general 2.500-3.000 species of halophytes are
found in the world. Nearly 700 species are distributed in the Mediterranean climatic zone (Glivensen et al. 2006).

The ecosystem of which occur in the Tuz Lake and its surrounding is one of the halophyte steppe habitat and
watering area where rarely important biological richness of Turkey has accommodate. Both in the South and in the
Southwestern part of the Tuz Lake, there exists exceptional area that includes salty and fresh water marsh. There are 35
local endemic plants species which grows especially around Tuz Lake and its surrounding. In Central Anatolia
vegetation are dry in summer season except for some perennial and halophyte plants. Most of the halophyte plants are
C4 plants and their photosynthesis and growing is very fast. Halophyte plants can adapt to living and maintain growing
up in the hardest ecological conditions such as: hot and cold weathers, drought, dryness, saltiness, mineral deficiency
and high radiation. The halophyte plants that growing around the Tuz Lake basin shows considerable variation depends
on the salt density of the soil. The variation of the edaphic features that the populations of different plants cause to be
organized and the population confined like isobaric lines on a map. An observation from far away, halophyte and
xerophyte zone plants can easily distinguish the higher areas around the Tuz Lake.

Sphaerophys&otschyanais closely related t&. salsula It mainly differs fromS. salsula because it has
stipules 2-9 mm long (not ¢. 2 mm), calyx 5-7 mm long (not 4-5 mm), corolla purplish-pink to violet (not red), ovary
glabrous (not short appressed hairs, seeds 3.5-4 mm long (not c. 1.5 mm) (Davis 1970; Shiskin 1971).

In this study,S. kotschyanawhich naturally grows in surrounding of the Tuz Lake were investigated as
morphological description, ecological features, pollen and seed micromorphologies and karyology.

2. Materials and methods

Plant samples were collected from Tuz Lake environs. The specimens are dried according to standard
herbarium techniques and stored at Selcuk University Education Faculty Herbarium. The collecting locality of the
species as follows; morphology and pollen; B4 Konya: Tuz Lake, between Gdlyazi-Tersakan, 945 m, 27.05. 2006,
roadsides, field margins, 38°35.821'N, 33°07.178&'Buran 7149(S.U. Education Fac. Herb.); morphology; Konya:
Cihanbeyli, between Gélyazi-Tuz Lake, c. 15. km, 922 m, 12.06.2006, 38°32.389'N, 33°20.418'E, sak.fappne,
observation; morphology, seed and karyology; Aksaray: Eskil, 930 m, 30.04.2006, 38°24.319'N, 33°24.54&4A,

7135 (S.U. Education Fac. Herb.); morphology; Ankara: Sereflikoghisar, Kaldirim Tuzlasi, 910 m, 27.05.2006, salt
steppe A.Duran observation.

These specimens are used for morphological and palynological studies. For the morphological studies, at least
ten specimens are investigated, and morphological description of the species was expanded. Palynological
investigations are made by both light microscope and scanning electron microscope. For light microscope studies, the
pollen slides were prepared according to the Wodehouse technique (Woodehouse 1935). Pollen grains are dissected
from herbarium specimens and placed on a clean microscope slides. Glycerin-gelatin with basic fuchsine was placed on
pollen and allowed to melt and mixed by a clean pin to get scattered pollen grains. All measurements are determined on
at least thirty pollen grains. The pollen grains are also directly placed on prepared stubs and covered with gold for SEM
studies. Photographs are taken with SEM. Pollen terminology follows in literature (Erdtman 1960; Punt et al. 1994).

The seeds are examined and photographed under SEM like the pollen. Mitotic chromosome preparations were
prepared from root meristems obtained from germinating seeds. Root tips pretreated for 16a-h in
monobromonaphthalene at 4°C, fixed in 3:1 absolute alcohol-glacial acetic acid, then the root tips were hydrolyzed with
1 N HCI for 3 minutes at 60°C an overnight and stained 2% aceto-orcein for 2h at room temperature. Stained root tips
were squashed in a drop of 45% acetic acid and permanent slides were made by mounting in Depex. At least 20 counts
from seven to ten individuals were made to verify the observations. We examined slides under Olympus BX-50
Photomicroscope using an oil immersion objective (100X). Photographs were taken with the same microscope. The
karyogram and ideogram were prepared with measurements taken on enlarged micrographs of five well spread
metaphase plates. Chromosome measurement and karyotype were calculated with Bs200Pro Image Analysis Software.
Ideogram of species was arranged in order of decreasing length.

3. Results
3.1. Sphaerophysa kotschyana Boiss. (Figare?).

3.2. Description
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Perennial herbs. Plant 20-30 cm tallerect,+ sparsely adpressed bifurcate hairs. Stems slightly striate, 2-3
mm diam. below, densely branched at base or middle part. Leaves alternate, imparipinnate; leaflets 4-8 paired, cuneate-
oblong, apex truncate, 5-15 x 2-6.5 mm. Stipules paired, adnate, triangular-lanceolate, membraneceous at margins, 2-9
x 0.5-3 mm, gradually decreasing in size upwards, sparsely bifurcate hairs. Peduncles quadrangular, 5-11 cm.
Inflorescence axillary, raceme, 5-12 flowered. Flowers pedicellate. Pedicels 2-5 mm, bracteates, 1-2 mm. Bracteoles
sparsely hairy, 0.5-1 mm. Calyx campanulate, 5-7 mm long, sparsely pubescent especially at mouth outside and inside,
teeth subequal, triangular ovate to lanceolate, acute 1.5-2.5 mm long. Corolla generally purplish-pink to violet, 15-20
mm. Standard flabellate, 1.3-1.7 x 1.4-1.6 cm; wings oblanceolate, 1.5-1.6 x 0.45-0.55 cm; carina clawed, 1.4-1.8 cm
long; claw 0.9-1.2 cm long, with 1-2 mm long auricles at base; limb narrow, 4-5 mm long. Stamens diadelphous. Ovary
glabrous. Ripe fruit strongly inflated, indehiscent, oblong-ellipsoid, membranous with 10-12 mm stipe and curved 6-7
mm long style, conspicuously parallel veined. Veins branched, dark green arising from the sture. Seeds 5-8, asymmetric
reniform, 3.5-4 x 3.5-4 mm; smooth, dark brown (Stearn 1996).

Figure 2. Mature fruits cbphaerophys&otschyana
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3.3. Seed characteristics

The seeds oBphaerophys&otschyanaare asymmetric reniform, on the average, 3.5-4.0 mm long and wide,
with an outgrowth about the middle of the sinus. The seed surface is irregular ornamentation Figures 3-4. Epicuticular
wax was observed on the surface layer of the seed coat. In microphotographs, its surface features are randomly
granulate to slightly roughened.

Figure 3-6. SEM micrographs of the seed coat surfaces and the pollen gr&pisaefophys&otschyanaSeed: (3)
general shape, (4) seed coat surface; pollen grains: (5) general view, (6) wall detail

3.4. Pollen morphology

The pollen ofSphaerophys&otschyanaare monad, medium sized, 3-zonocolporate. Polar axis (P) is between
27-30 um, equatorial axis (E) 16-19 um and P/E ratio 1.52-1.66. In the equatorial view, the shape of pollen grain is
prolate. The pollen is triangular-obtuse-convex to circular in polar view. The exine thickness is between 1.30-1.45 pum.
The exine ornamentation is suprareticulate Figures 5-6.

3.5. Karyological features

The chromosome number and morphologgphaerophysa kotschyahas been studied for the first time. The
somatic chromosome number of the species was determined to be 2n=14+0-2B (Figure 7). The basic chromosome
number for this species is x=7. The total chromosome length is between 1.33-2.22 um. The total length of the haploid
set is 11.83um. In addition to somatic number, homologous chromosome pairs were also determined through total
length of each chromosome for each slide. However, it was impossible to determine the position of centromers and
karyotype formula, because the chromosomes of this species invariable very small. The ideogram and karyogram are
given in Figures 8-9.
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Figure 7. Metaphase chromosome$phaerophysk&otschyanaBar: 5um.
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Figure 8. Ideogram d3phaerophys&otschyana
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Figure 9. Karyogram obphaerophys&otschyana
3.6. Ecology

Sphaerophyséotschyanaan endemic species of Turkey and Irano-Turanian element. It grows on salty marsh

and salty steppe in mainly Central Anatolia. The species found growingwibtschyananclude Frankeria hirsuta

L., LeymuscappadocicugBoiss. & Bal.) MelderisHalimione portulacoideqL.) Allen, Panderia pilosa Fisch. &
C.A.Mey., Camphorosma monspelia¢a, Ferula halophilaPemen,Achillea wilhemsiC.Koch.,Centaurea drabifolia

Sm., Limonium iconicum(Boiss. & Heldr.) O.Kuntzel.imonium anatolicumHedge,Astragalus ovaliBBoiss. & Bal.,
Anthemis fumariifoliaBoiss.,Scorzonera hieraciifoliddayek,Centaurea bornmullerHausskn. ex BornmAeluropus
littoralis (Gouan) Parl.Prangos meliocarpoideBoiss. The geographical distribution mapSphaerophysa kotschyana

is givenFig. 10.
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Figure 10. The geographical distribution magsphaerophysa kotschyana
3.7. Status

The Sphaerophysa kotschyaspecies placed in VU (Vulnerable) status (Ekim et al. 1989). Nevertheless, the
places where it grows are small areas of 18@miess. The great majority of such areas are in use as agricultural land.
It seems thaB.kotschyands adapted in such areas. For these reasons, it would be correct to change the status of the
plant Vulnerable to the” lower risk near threatened (Lrnt) category of IUCN (IUCN 1994; Ayta¢ and Ekim 1996). Now,
It should be graded as Near Threatened (NT) (IUCN, 2001), because of its local distribution and rather a small
population size.

3.8. Economic use

In Turkey the great majority of members of the family Fabaceae are used as animal fodder. But there is no
record ofSphaerophysa kotschyanaed (Ayta¢ and Ekim 1996). TBe salsulds one of the widely cultivated plants in
U.S.A. This species is using as a medical plant and erosion control. Roots are used for the preparation of medicaments
used in gynaecology (Hanelt 2001).

4. Discussion

Sphaerophysa kotschyankenown in the Flora of Turkey from only one locality, has now been represented
from ten separate and widely-scattered areas. The following are the collection sites: Afyon, Sultankkmra,
Sereflikochisar; Kayseri, Everek; Kayseri, Develi; Denizli, Cardak; Afyon, Dazkiri; Konya, Aslim marhes; Konya,
Eregli; Konya, Cihanbeyli; Aksaray, Eskil. The geographical distribution ofShieotschyanas mapped (Fig. 105
kotschyanayrows in salt marshes, salt steppe, and in fields which are within such areas (Ayta¢ and Ekim 1996).

Sphaerophysa kotschyamas introduced to science world by Edmond Boissier in 1872 (Chamberlain 1970).
But the description of this species is very insufficient. Its description was emended with field observation and
herbarium materials. But also seed morphology features and mature fruit, seed characteristics which were unknown in
Flora of Turkey are described in the present study. Ripe fruits are strongly inflated, oblong-ellipsoid, membranous, with
10-12 mm stipe and curved, with 6-7 mm style, with conspicuously parallel veined. The veins are branched and dark
green. Seeds number are 5-8, asymmetric reniform, 3.5-4 x 3.5-4 mm, + smooth and dark brown.

The seeds and pollen 8fkotschyanaare examined by SEM, and its seed surface has irregular ornamentation.
The pollen characteristics are monad, 3-zonocolpate, and the shape of pollen grain is prolate and the exine
ornamentation is suprareticulate.

The somatic chromosome numberSokotschyanavas determined to be 2n=14+0-2B. The basic chromosome
number for this species is x=7. The total chromosome length is between 1.33-2.22 um. The total length of the haploid
set is 11.83um. The morphological characters of the geBphaerophysare similar with the genuSoluteal. The
diploid chromosome number &@oluteawas reported 2n=16, the basic chromosome number for this species is x=8
(Slade 1953). The diploid chromosome numbet dfotschyana2n=14+0-2B, the basic chromosome number for this
species is x=7 and differentiated from the geGiokitea

In this scope of study, we discussed the ecological properti®phaferophysa kotschyataat are naturally
grown in the Tuz Lake basin. Besides, in this study determined the karyological properties and the micromorphologies
pollen and seed of tHe.kotschyana
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Abstract

This research has been made to determine the florasoPké#eau and its surroundings (Anamur - Mersin).
The research area is in the C4 square according to the grid system. As a result of the examination of 840 plants
specimens which were collected from the research area between 2006-2008, 470 taxa that belong to 73 families and 279
genera have been determined. In the research area the number of endemic taxa is 62 (13.2%). The phytogeographic
region of plants in this area are represented as follows; Mediterranean 33.6%, Irano-Turanian 10.2%, Euro-Siberian
4.3%.

Key words: Flora, K& Plateau, Anamur, Mersin, Turkey

O
Kas Yaylasi ve cevresinin (Anamur - Mersin) florasi

Ozet

Bu argtirma Kg Yaylasi ve c¢evresinin (Anamur - Mersin) florasini tespit etmek igin yagiimArastirma
alani kareleme sistemine gore C4 karesi icerisindedirsr@alalanindan 2006-2008 yillari arasinda toplanan 840 bitki
ornezinin degerlendiriimesi sonucu 73 familyaya ait 470 takson ve 279 cins tespit gifiingalisma alanindaki
endemik takson sayisi 62 (% 13.2)'dir. Bitkilerin fitgeafik bolgelere gore dalimlari sdyledir: Akdeniz elementi %
33.6,Iran-Turan elementi % 10.2, Avrupa-Sibirya elementi % 4.3'dir.

Anahtar kelimeler: Flora, Kg Yaylasi, Anamur, Mersin, Trkiye
1. Introduction

The research area locate in Anamur-Ermenek highw#kél@meters north of the district of Anamur and is in
square C4, according to the grid system used in the Flora of Turkey (Davis, 1965-1985). The study area is situated
between 32°52'36" / 32°55'44" E longitude and between 36°09'94" / 36°14'80" N latitude. The region is located in the
south of Teketa Hill, in the north of Silmen Hill and Ormancik, in the east of Kinali Hill and in the west ofatara
and Tombul Hill (Figure 1). The altitude of the area ranges from 150 m to 1675 m.

There have been no previous studies on the flora of thePkdeau. This area was selected for the research
because it was not thoroughly studied and has some interesting characteristics, in terms of both flora and
phytogeography. The research area has a mediterranean climate. According to Emberger the precipitation-temperature
coefficient (Q) is 67.4 (Akman, 1990). According to this value Anamur is in mediterranean climate less rainfall and take
part in bioclimatic zone where winter is very cold. Annual mean temperature is 19.2 °C. The maximum mean
temperature (M) is 33.5 °C. The minimum mean temperature (m) is 5.8 °C (Table 1). Annual rainfall is about 965.6 mm
and the seasonal precipitation regime is winter, autumn, spring and summer (MIM, 2002). The ombrothermic diagram
shows dry and rainy months (Figure 2). As geological structure area is located between Alanya ghdnadsifa
(units). The tectonic unit is represented by pre-permian age calcshists, chloroschists, crystalized limestones (Yapici et
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al., 2003). The most common soil type in the research area is the red podzolic goilAf@eniz havzasi topraklari,
1974).

ERMENEK

ANAMUR

e

o

Figure 1. Map of the study area.

Table 1. Monthly — annual rainfall (mm) and temperature (°C) values of Anamur.

OBSERVATIO MONTHS
ANAMUR ANNUAL
N PERIOD 1 2 3 4 5 6 7 8 9 10 11 12
Rainfall (mm) 55 199.4 150.1 102.6 46.Y 248 g 0|3 0.7 1.4 15.4 1244 229.1 965.6
Avr. Temp. (°C) 55 11.4 115 134 16.8 20 249 279 280 2b.1 310 165 [13.0 1p.2
Max. Avr. 55 22.5 23.2 275 333 37p 410 420 442 3PS5 36.6 B0.3 P4.6 3B.5
Temp. (°C)
Min. Avr. Temp. 55 -1.4 -4.7 -0.7 3.4 8.6 12.p 162 158 10.8 8.0 23 D.7 59
°C)

2. Materials and methods

During fieldwork conducted between 2006 and 2008, 840 plant specimens were collected in the study area.
The collected plant specimens were dried according to herbarium techniques, numbered and deposited in KNYA
herbarium collection. The majority of the specimens were identified with the help of The Flora of Turkey and The East
Aegean Islands (Davis, 1965-1985; Davis et al., 1988; Glner et al., 2000). Some of the identifications were checked in
Flora Europaea (Tutin et al., 1964-1980), Flora Hellenica (Strid and Tan, 1997), Flora Iberica (Talavera, 1999) and
Flora Iranica (Rechinger, 1965-1977). The herbarium of KNYA was used to check the specimens. All taxa in the
floristic list are given according to the order in the Flora of Turkey (Davis, 1965-1985). The floristic elements are listed
in the results. In the results, every species is represented with the following details: family and taxon name, authors of
the species, geographical locations, habitats, altitudes, collection dates and collector numbers. In addition, endemism,
IUCN threat categories (Ekim et al., 2000; IUCN, 2001), their phytogeographical regions and the life forms are given.
The phytogeographical regions of the taxa were evaluated according to Flora of Turkey (Davis, 1965-1985; Davis et al.,
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1988). Grid square and city name are not mentioned for each location because the study area is completely within the
C4 Anamur (Mersin). Author abbreviations of plant names are given according to Brummitt and Powell (1992). The
wild taxa were compared with floras of neighbouring areas (Simbul and Erik, 1988a-1988b-1990a-198lh;eErtu

al., 2002, Everest and Rauss, 2004, Dizenli and Cakan, 2001).

“C mm
240

220

|| Precipitation | % [ Precipitation 70
| Months | Months | 80

Figure 2. Ombrothermic diagrams of Anamur.
2.1. Abbreviations

The abbreviations used in the text and in the floristic list are as follows: Medit.: Mediterranean element; Ir.-
Tur.: lIrano - Turanian element; Euro-Sib.: Euro-Siberian element; EN: Endangered; VU: Vulnerable; NT: Near
threatened; LC: Least concern; H.: Hill; Th.: Therophyte; Hcrp.: Hemicryptophyte; Msph.: Mesophanerophyte; Mcph.:
Microphanerophyte; Nph.: Nanophanerophyte; Crp.: Cryptophyte; Ch.: Chamaephyte; Vp.: Vascular parasite.

2.2. Vegetation

Forest, rocky and lower mountain steppe are the main vegetation types in the study area. In the study area,
forest vegetation is characterised. Forest vegetation incRites brutiaTen., Abies cilicia (Ant. & Kotschy) Carr.
subspisauricaCoode & CullerandCedrus libaniA. Rich. Sedum albunh., Umbilicushorizontalis(Guss.) DC. subsp.
horizontalis, Micromeria myrtifoliaBoiss. & Hohen.,Thymus revolutusCelak., Paronychia argentea Lam. var.
argentea, Ceterach officinarulC., Pelargonium endlicherianurifenzl, Valeriana dioscoridisSm., Corydalis solida
(L.) Swartz subspsolida, Centaurea cheirolepidoided/agenitz,Campanula glomeratd. subsp.hispida (Witasek)

Hayek andStachys lavandulifolid&/ahl var. lavandulifoliaare commonly found in the rocky parts of the research area.
Lower mountain steppe vegetation includédgaspi ochroleucunBoiss. & Heldr. Arabis androsace&enzl.,Barbarea
minor C.Koch var. robusta Coode & Cullen, Astragalus oxytropifoliusBoiss., A. angustifolius Lam. subsp.
angustifoliusvar. angustifolius, A. hirsutu§ahl andPhlomis armeniacaVilld.
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3. Results

TheFloristic List

PTERIDOPHYTA
EQUISETACEAE

Equisetum ramosissimumDesf.

Near Alakdpri, stream edge, 550 m, 18.05.2008, Yildiztugay 1966.
Widespread, Crp.

ASPLENIACEAE

Ceterach officinarum DC.

Biological Diversity and Conservation — 3 / 2 (2010)

Kas Plateau, rocky places, 1675 m, 18.05.2008, Yildiztugay 1978.
Euro-Sib., Herp.

R. cadmicusBoiss.

Kas Plateau, rocky places, 1575 m, 18.05.2008, Yildiztugay 1929.

Crp.

R. millefolius Banks & Sol. subspmillefolius

Near Alakopri, stony and damp places, 550 m, 07.04.2008, Yildiztugay
1794.

Crp.

R. isthmicusBoiss. subspisthmicus

Anamur — Ermenek main road, Sevgi Water Park crossroads, stony
places, 155 m, 06.04.2007, Yildiztugay 1447.

Crp.

R. arvensisL.

Kas Plateau, near DelikjaCave, rocky places, 1500 m, 05.04.2007 Kas Plateau, rocky places, 1675 m, 17.05.2007, Yildiztugay 1702.

Yildiztugay 1409.
Medit., Crp.
ASPIDIACEAE

Dryopteris filix-mas (L.) Schott

Anamur — Ermenek main road, 18. km, Rinus forest, 550 m,
17.05.2007, Yildiztugay 1665.

Crp.

SPERMATOPHYTA

GYMNOSPERMAE

PINACEAE

Abies cilicia (Ant. & Kotschy) Carr. subsjisaurica Coode & Cullen
Kas Plateau, stony places, 1605 m, 17.06.2008, Yildiztugay 2030.
Endemic, LC, Medit., Msph.

Cedrus libani A. Rich.

Kas Plateau, stony places, 1605 m, 17.06.2008, Yildiztugay 2032.
Medit., Msph.

Pinus brutia Ten.

Near Alakopri, stony places, 550 m, 28.10.2008, Yildiztugay 2100.
Medit., Msph.

CUPRESSACEAE

Juniperus drupacealab.

Kas Plateau, stony places, 1605 m, 17.06.2008, Yildiztugay 2031.
Mcph.

J. oxycedrusL. subspoxycedrus

Kas Plateau, stony places, 1605 m, 17.06.2008, Yildiztugay 2064.
Widespread, Mcph.

J. excelsaMl.Bieb. subspexcelsa

Kas Plateau, stony places, 1605 m, 17.06.2008, Yildiztugay 2033.
Widespread, Mcph.

EPHEDRACEAE

Ephedra major Host

Atak Hill, stony places, 1450 m, 28.10.2008, Yildiztugay 2085.
Ch.

ANGIOSPERMAE

DICOTYLEDONAE

RANUNCULACEAE
Nigella arvensisL. var.tauricola P.H.Davis

Widespread, Th.

Ceratocephalus testiculatugCrantz) Roth

Kas Plateau, rocky places, 1670 m, 07.04.2008, Yildiztugay 1823.
Th.

BERBERIDACEAE

Berberis crataeginaDC.

Kas Plateau, rocky places, 1575 m, 18.05.2008, Yildiztugay 1947.
Ir.-Tur., Nph.

PAPAVERACEAE

Glaucium leiocarpum Boiss.

Kas Plateau, rocky places, 1675 m, 18.05.2008, Yildiztugay 1979.
Widespread, Hcrp.

Roemeria hybrida (L.) DC. subsphybrida

Near Ortakong stony places, 700 m, 18.06.2008, Yildiztugay 2065.
Widespread, Th.

Papaver rhoead..

Anamur — Ermenek main road, Sevgi Water Park crossroads, roadsides,
155 m, 06.04.2007, Yildiztugay 1446.

Widespread, Th.

Hypecoum imberbeSibth. & Sm.

Serin Hill, open places, 1500 m, 04.03.2008, Yildiztugay 1779.
Widespread, Th.

H. pendulum L.

Tombul Hill, stony places, 650 m, 08.04.2007, Yildiztugay 1554.
Widespread, Th.

Corydalis solida (L.) Swartz subspsolida

Kas Plateau, Delikta Cave around, rocky places, 1500 m, 05.04.2007,
Yildiztugay 1413.

Crp.

Fumaria capreolatalL.

Near Alakopri, stony places, 550 m, 01.03.2007, Yildiztugay 1315.
Th.

F. officinalis L.

Near Alakdpri, damp places, 550 m, 01.03.2007, Yildiztugay 1328.
Th.

BRASSICACEAE

Raphanus raphanistrumL.
Near Alakdpri, damp places, 550 m, 01.03.2007, Yildiztugay 1326.

Anamur — Ermenek main road, 20. km, roadsides, 570 m, 18.06.2004)-

Yildiztugay 2050.

Th.

Caltha polypetalaHochst. ex Lorent

Near Alakopri, damp places, 550 m, 01.03.2007, Yildiztugay 1324.
Hcrp.

Anemone blandaSchott & Kotschy

Conringia grandiflora Boiss. & Heldr.

Yigiltas Hill, in Pinusforest, 1600 m, 07.04.2007, Yildiztugay 1498.
Endemic, LC, Medit., Herp.

Cardaria draba (L.) Desv. subspchalepensigL.) O.E.Schulz

Kas Plateau, rocky places, 1600 m, 17.05.2007, Yildiztugay 1681.
Widespread, Hcrp.

Kas Plateau, near DelikiaCave, rocky places, 1500 m, 01.03.2007’|satis tinctoria L. subsptomentella (Boiss.) P.H.Davis

Yildiztugay 1351.

Crp.

A. coronaria L.

Near Alakdpri, stony places, 550 m, 01.03.2007, Yildiztugay 1305.
Medit., Crp.

Adonis flammeaJacq.

Kuruagag Hill, stony places, 300 m, 01.03.2007, Yildiztugay 1680.
Widespread, Th.

Ranunculus velutinusTen.

Near Alakdprii, damp places, 550 m, 01.03.2007, Yildiztugay 1337.
Medit., Herp.

R. lanuginosusL.

Kas Plateau, rocky places, 1675 m, 17.05.2007, Yildiztugay 1723.
Hcrp.

Iberis attica Jord.

Anamur — Ermenek main road, 25. km, Rinus forest, 670 m,
17.05.2007, Yildiztugay 1661.

Hcrp.

Thlaspi perfoliatum L.

Kas Plateau, near DelikfaCave, rocky places, 1500 m, 05.04.2007,
Yildiztugay 1405.

Widespread, Th.

T. ochroleucumBoiss. & Heldr.

Kas Plateau, stony places, 1670 m, 07.04.2008, Yildiztugay 1825.
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Hcrp.

Capsella bursa-pastorigL.) Medik.

Kas Plateau, roadside, 1670 m, 06.04.2007, Yildiztugay 1427.
Widespread, Th.

Fibigia eriocarpa (DC.) Boiss.

Kas Plateau, stony places, 1675 m, 17.05.2007, Yildiztugay 1729.
Widespread, Hcrp.

Alyssum dasycarpumSteph. ex Willd.
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Th.

Malcolmia chia (L.) DC.

Anamur — Ermenek main road, Sevgi Water Park crossroads, roadsides,
155 m, 01.03.2007, Yildiztugay 1378.

Medit., Th.

Erysimum diffusum Ehrh.

Anamur — Ermenek main road, Sevgi Water Park crossroads, roadsides,
155 m, 01.03.2007, Yildiztugay 1366.

Anamur — Ermenek main road, Sevgi Water Park crossroads, stoByro-Sib., Herp.

places, 160 m, 07.04.2008, Yildiztugay 1796.

Widespread, Th.

A. minus (L.) Rothm. varminus

Kas Plateau, rocky places, 1575 m, 18.05.2008, Yildiztugay 1941.
Widespread, Th.

A. mouradicum Boiss. & Bal.

Kas Plateau, rocky places, 1600 m, 17.05.2007, Yildiztugay 1699.
Hcrp.

Clypeola jonthlaspi L.

Anamur — Ermenek main road, 26. km, Rinus forest, 740 m,
07.04.2008, Yildiztugay 1820.

Widespread, Th.

C. ciliata Boiss.

Kas Plateau, stony places, 1675 m, 17.05.2007, Yildiztugay 1717.
Endemic, EN, Th.

Draba muralis L.

Anamur — Ermenek main road, Karabaler Village entrance,
roadsides, 150 m, 01.03.2007, Yildiztugay 1355.

Th.

Erophila verna (L.) Chevall. subspverna

Sisymbrium officinale (L.) Scop.

Kas Plateau, rocky places, 1675 m, 18.05.2008, Yildiztugay 1958.
Widespread, Th.

CAPPARACEAE

Capparis spinosaL. var.spinosa

Near Alakopru, irPinusforest, 540 m, 18.08.2008, Yildiztugay 2074.
Nph.

RESEDACEAE

Reseda luted.. var.lutea

Near Alakdpri, roadsides, 540 m, 18.08.2008, Yildiztugay1997.
Widespread, Hcrp.

CISTACEAE

Cistus creticusL.

Near Alakoprd, irPinusforest, 540 m, 01.03.2007, Yildiztugay 1397.
Medit., Nph.

C. salviifolius L.

Anamur — Ermenek main road, 26. km, roadsides, 740 m, 09.04.2007,
Yildiztugay 1599.

Nph.

Kas Plateau, near Delik§aCave, rocky places, 1500 m, 05.04.2007 Helianthemum salicifolium (L.) Mill.

Yildiztugay 1403.
Th.
Arabis androsaceaFenzl.

Anamur — Ermenek main road, 26. km, Rinus forest, 740 m,
07.04.2008, Yildiztugay 1816.
Th.

Kas Plateau, rocky places, 1670 m, 07.04.2008, Yildiztugay 1826; K&kumana arabica(L.) Spach vararabica

Plateau, rocky places, 1575 m, 18.05.2008, Yildiztugay 1930.
Endemic, LC, Hcrp.

A. deflexaBoiss.

Kas Plateau, rocky places, 1600 m, 17.05.2007, Yildiztugay 1697.
Medit., Herp.

A. ionocalyxBoiss.

Anamur — Ermenek main road, 24. km, Rinus forest, 650 m,
07.04.2008, Yildiztugay 1813.

Medit., Herp.

A. caucasicaWilld. subsp.caucasica

Anamur — Ermenek main road, 28. km, Rinus forest, 750 m,
17.05.2007, Yildiztugay 1669.

Hcrp.

Tuberaria guttata (L.) Fourr. varplantaginea(Willd.) Gross.

Near Alakodpri, meadows, 550 m, 01.03.2007, Yildiztugay 1309.
Th.

VIOLACEAE

Viola modestaFenzl.
Kas Plateau, near Delik§jaCave, rocky places, 1500 m, 05.04.2007,
Yildiztugay 1407.

Kas Plateau, rocky places, 1675 m, 18.05.2008, Yildiztugay 1977-198G,_

Widespread, Hcrp.
A. novaVill.

V. pentadactylaFenz|
Kas Plateau, rocky places, 1670 m, 07.04.2008, Yildiztugay 1822.

Anamur — Ermenek main road, 35. km, rocky places, 1450 mgyp,

05.04.2007, Yildiztugay 1415.

Th.

A. verna (L.) DC.

Anamur — Ermenek main road, 24. km, Rinus forest, 650 m,
07.04.2008, Yildiztugay 1818.

Th.

A. aucheri Boiss.

Glney Bakisler Village, Kesme Hill, stony places, 230 m, 06.04.200

Yildiztugay 1457.

Th.

Turritis laxa (Sibth.& Sm.) Hayek

Kas Plateau, rocky places, 1675 m, 17.05.2007, Yildiztugay 1721.
Hcerp.

Nasturtium officinale R.Br.

V. kitaibeliana Roem. & Schult.
Kas Plateau, under forest, 1600 m, 17.05.2007, Yildiztugay 1678.

Th.
PORTULACACEAE

Portulaca oleraceal..
Kas Plateau, field edge, 1580 m, 28.10.2008, Yildiztugay 2081.

7Th-

CARYOPHYLLACEAE

Arenaria pamphylica Boiss. & Heldr. subspgpamphylica var. turcica
McNeill

Kas Plateau, stony places, 1605 m, 17.06.2008, Yildiztugay 2014.
Endemic, VU, Th.

A. pamphylica Boiss. & Heldr. subspalpestris (McNeill) McNeill

Anamur — Ermenek main road, 21. km, roadside, 580 m, 07.04.200&s Plateau, rocky places, 1600 m, 17.05.2007, Yildiztugay 1679.

Yildiztugay 1803.

Widespread, Hcrp.

Barbarea minor C.Koch varrobusta Coode & Cullen

Kas Plateau, rocky places, 1670 m, 07.04.2008, Yildiztugay 1827.
Hcrp.

Cardamine graecal.

Endemic, LC, Medit., Th.

A. macrosepalaBoiss.

Near Alakopri, stony places, 550 m, 01.03.2007, Yildiztugay 1308.
Th.

Minuartia hamata (Hausskn.) Mattf.

Kas Plateau, rocky places, 1600 m, 17.05.2007, Yildiztugay 1685.

Near Alakopri, stony places, 550 m, 01.03.2007, Yildiztugay 130Wedit., Th.

1316.

Th.

C. hirsuta L.

Anamur — Ermenek main
roadsides, 150 m, 01.03.2007, Yildiztugay 1354.

road, Karakigler Village entrance,

M. mesogitana(Boiss.) Hand. —-Mazz. subspesogitana

Anamur — Ermenek main road, Ormancik Village around, stony places,
250 m, 01.03.2007, Yildiztugay 1340.

Medit., Th.
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M. mesogitana (Boiss.) Hand.-Mazz. subspkotschyana (Boiss.)
McNeill
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Kas Plateau, stony places, 1605 m, 17.06.2008, Yildiztugay 2037.
Endemic, EN, Ir.-Tur., Herp.

Anamur — Ermenek main road, Sevgi Water Park crossroads, roadsidgstigidula Sibth. & Sm.

155 m, 01.03.2007, Yildiztugay 1363.

Th.

M. hybrida (Vill.) Schischk subsphybrida

Near Alakopri, stony places, 550 m, 17.05.2007, Yildiztugay 1632.
Th.

M. mediterranea (Ledeb.) K.Maly

Anamur — Ermenek main road, Ormancik Village around, stony places,
250 m, 01.03.2007, Yildiztugay 1339.

Medit., Herp.

S. aegyptiacaL.fil.) subsp.aegyptiaca

Anamur — Ermenek main road, 32. km, rocky places, 1450 m,
05.04.2007, Yildiztugay 1417; KaPlateau, rocky places, 1675 m,

Anamur — Ermenek main road, 32. km, rocky places, 1450 ni7.05.2007, Yildiztugay 1703.

05.04.2007, Yildiztugay 1419.
Medit., Th.
Stellaria media (L.) Vill. subsp.postii Holmboe

Th.
S. behenL.
Near Alakdpr, stony places, 550 m, 01.03.2007, Yildiztugay 1319.

Near Alakopri, stony and damp places, 550 m, 01.03.2007, Yildiztug@i.

1313.
Th.
S. cilicicaBoiss. & Ball.

S. dichotomaEhrh. subspeuxina (Rupr.) Coode & Cullen
Anamur — Ermenek main road, 26. km, Rinus forest, 600 m,
17.06.2008, Yildiztugay 2007.

Anamur — Ermenek main road, 32. km, rocky places, 1450 n&uro-Sib., Hcrp.

05.04.2007, Yildiztugay 1478.
Th.
Cerastium anomalumWaldst. & Kit.

S. pompeiopolitanaGay ex Boiss.
Anamur — Ermenek main road, 21. km, Rinus forest, 580 m,
17.05.2007, Yildiztugay 1649.

Anamur — Ermenek main road, 21. km, rocky places, 580 nindemic, VU, Medit., Th.

07.04.2008, Yildiztugay 1808.

Th.

C. dichotomum L. subspdichotomum

Kas Plateau, rocky places, 1675 m, 17.05.2007, Yildiztugay 1707.
Th.

C. dichotomum L. subspinflatum (Link) Cullen

Kas Plateau, rocky places, 1675 m, 17.05.2007, Yildiztugay 1711.
Th.

C. glomeratum Thuill.

S. gallicaL.

Kas Plateau, near Delik§aCave, rocky places, 1500 m, 01.03.2007,
Yildiztugay 1349.

Th.

S. conoided..

Sevgi Water Park around, ifPinus forest, 265 m, 06.04.2007,
Yildiztugay 1471.

Th.

Agrostemma githagoL.

Anamur — Ermenek main road, Sevgi Water Park crossroads, stoAigamur — Ermenek main road, Sevgi Water Park crossroads, roadsides,

places, 155 m, 06.04.2007, Yildiztugay 1422.

Th.

C. brachypetalum Pers. subspoeseri (Boiss. & Heldr.) Nyman

Kas Plateau, stony places, 1575 m, 09.04.2008, Yildiztugay 1872.
Medit., Th.

C. illyricum Ard. subspcomatum (Desv.) P.D.Sell & Whitehead

155 m, 06.04.2007, Yildiztugay 1424.
Th.
ILLECEBRACEAE

Herniaria incana Lam.
Kas Plateau, rocky places, 1575 m, 18.05.2008, Yildiztugay 1944.

crp

Anamur — Ermenek main road, 32. km, rocky places, 1450 ”ParoﬁychiaargenteaLam. var.argentea

05.04.2007, Yildiztugay 1420.

Medit., Th.

Holosteum umbellatumL. var.umbellatum

Anamur — Ermenek main road, 26. km, Rinus forest, 740 m,
07.04.2008, Yildiztugay 1819.

Th.

Spergularia marina (L.) Gris.

Kas Plateau, rocky places, 1575 m, 08.04.2007, Yildiztugay 1530.
Medit., Herp.
POLYGONACEAE

Polygonum salebrosuntCoode & Cullen
Kas Plateau, stony places, 1605 m, 28.10.2008, Yildiztugay 2090.
Endemic, LC, Hcrp.

Anamur — Ermenek main road, Sevgi Water Park crossroads, roadsidddmex acetoselld.

155 m, 01.03.2007, Yildiztugay 1360.

Widespread, Th.

Telephium imperati L. subsporientale (Boiss.) Nyman

Kas Plateau, roadsides, 1600 m, 17.05.2007, Yildiztugay 1720.
Hcrp.

Dianthus leucophaeusSibth. & Sm. varpatensReever

Kas Plateau, stony places, 1605 m, 17.06.2008, Yildiztugay 2020.
Hcrp.

Petrorhagia velutina (Guss.) Ball & Heywood

Kas Plateau, roadsides, 1570 m, 17.05.2008, Yildiztugay 1907.
Hcerp.

TAMARICACEAE

Tamarix parviflora DC.

Kas Plateau, rocky places, 1675 m, 17.05.2007, Yildiztugay 1731.
Medit., Mcph.

HYPERICACEAE

Hypericum lanuginosum Lam. var.lanuginosum
Anamur — Ermenek main road, 26. km, Rinus forest, 600 m,

Anamur — Ermenek main road, Sevgi Water Park crossroads, stof¥y gg 2008 Yildiztugay 1988.

places, 155 m, 01.03.2007, Yildiztugay 1367.

Hcrp.

Velezia rigida L.

Anamur — Ermenek main road, 26. km, Rinus forest, 600 m,
17.06.2008, Yildiztugay 1981.

Medit., Th.

V. pseudorigidaHub.-Mor.

Anamur — Ermenek main road, 28. km, Rinus forest, 750 m,
17.05.2007, Yildiztugay 1672.

Endemic, VU, Medit., Th.

Silene cappadocicadoiss. & Heldr.

Kas Plateau, stony places, 1605 m, 17.06.2008, Yildiztugay 2018.
Ir.-Tur., Herp.

S. spergulifolia(Desf.) M.Bieb.

Kas Plateau, rocky places, 1600 m, 17.05.2007, Yildiztugay 1696.
Hcerp.

S. vulgaris(Moench) Garcke varulgaris

Hcerp.

H. lanuginosumLam. var.scabrellum (Boiss.) Robson

Near Alakdprt, stony places, 550 m, 17.05.2007, Yildiztugay 1629.
Endemic, LC, Medit., Hcrp.

H. olympicum L. subspolympicum

Near Alakdpru, irPinusforest, 540 m, 10.08.2008, Yildiztugay 2069.
Medit., Herp.

H. polyphyllum Boiss. & Bal. subsgdycium Robson & Hub.-Mor.
Near Alakdpr, stony places, 550 m, 17.05.2007, Yildiztugay 1602.
Endemic, LC, Medit., Hcrp.

MALVACEAE

Alcea pallida Waldst. & Kit.

Near Alakdpr, stony places, 550 m, 17.05.2007, Yildiztugay 1617.
Ch.

LINACEAE

Linum nodiflorum L.

Guney Bakisler Village, Kesme Hill, stony places, 230 m, 06.04.2007Anamur — Ermenek main road, 28. km, Rinus forest, 750 m,

Yildiztugay 1460.
Hcrp.
S. balansaeBoiss.

17.05.2007, Yildiztugay 1673.
Medit., Th.
L. strictum L. var.strictum
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Anamur — Ermenek main road, 21. km, Rinus forest, 580 m,

17.05.2007, Yildiztugay 1650.
Th.
L. bienne Mill.

Anamur — Ermenek main road, 28. km, Rinus forest, 750 m,

17.05.2007, Yildiztugay 1674.
Medit., Herp.
GERANIACEAE

Geranium lucidum L.

Near Alakdpri, damp places, 550 m, 01.03.2007, Yildiztugay 1318.

Th.
G. purpureum Vill

Sevgi Water Park around, ifinus forest, 265 m, 06.04.2007,

Yildiztugay 1472.
Th.
G. rotundifolium L.

Near Alakdpri, damp places, 550 m, 01.03.2007, Yildiztugay 1321.

Th.
G. molle L. subspmolle
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Lupinus angustifolius L. subspangustifolius

Anamur — Ermenek main road, Sevgi Water Park crossroads, stony
places, 155 m, 06.04.2007, Yildiztugay 1431.

Hcrp.

Robinia pseudoacacid..

Ovaba Village, roadsides, 230 m, 07.04.2007, Yildiztugay 1502.
Mcph.

Colutea cilicicaBoiss. & Bal.

Anamur — Ermenek main road, 26. km, Rinus forest, 600 m,
17.06.2008, Yildiztugay 1990.

Widespread, Nph.

Astragalus oxytropifolius Boiss.

Kas Plateau, rocky places, 1575 m, 18.05.2008, Yildiztugay 1928.
Endemic, LC, Ir.-Tur., Herp.

A. depressud..

Kas Plateau, rocky places, 1675 m, 17.05.2007, Yildiztugay 1733.
Hcrp.

A. condensatud edeb.

Kas Plateau, stony places, 1605 m, 17.06.2008, Yildiztugay 2024.

Anamur — Ermenek main road, Sevgi Water Park crossroads, roadsidgddemic, LC, Ir.-Tur., Herp.

160 m, 07.04.2008, Yildiztugay 1799.

Th.

G. stepporumP.H.Davis

Kas Plateau, rocky places, 1575 m, 18.05.2008, Yildiztugay 1945.
Ir.-Tur., Crp.

Erodium moschatum(L.) L'Herit.

A. anthylloides Lam.

Kas Plateau, rocky places, 1600 m, 17.05.2007, Yildiztugay 1689.
Endemic, Ir.-Tur., Herp.

A. odoratus Lam.

Ovaba Village, roadsides, 230 m, 07.04.2007, Yildiztugay 1484.
Hcrp.

Near Alaképri, stony and damp places, 550 m, 01.03.2007, YildiztugAy hirsutus Vahl

1310.

Medit., Th.

E. acaule(L.) Bech. & Thell.

Kas Plateau, rocky places, 1575 m, 18.05.2008, Yildiztugay 1932.
Th.

Pelargonium endlicherianumFenzl

Kas Plateau, rocky places, 1605 m, 17.06.2008, Yildiztugay 2011.
Hcerp.

OXALIDACEAE

Oxalis corniculata L.

Near Alakopr, stony places, 550 m, 01.03.2007, Yildiztugay 1317.

Th.
VITACEAE

Vitis vinifera L.

Kas Plateau, field edge, 1570 m, 18.06.2008, Yildiztugay 2102.
Mcph.

RHAMNACEAE

Paliurus spina-christi Mill.

Near Alakdpri, stony places, 550 m, 18.05.2008, Yildiztugay 1920.

Ch.
ANACARDIACEAE

Cotinus coggyriaScop.

Anamur — Ermenek main road, 26. km, Rinus forest, 600 m,

07.04.2007, Yildiztugay 1504.
Ch.
Rhus coriaria L.

Anamur — Ermenek main road, 26. km, Rinus forest, 600 m,

17.06.2008, Yildiztugay 1987.

Medit., Ch.

Pistacia terebinthusL. subsp palaestina(Boiss.) Engl.

Kas Plateau, stony places, 1610 m, 18.06.2008, Yildiztugay 2053.
Medit., Mcph.

FABACEAE

Cercis siliqguastrum L. subspsiliquastrum

Anamur — Ermenek main road, 26. km, Rinus forest, 600 m,

17.06.2008, Yildiztugay 1996.

Mcph.

Acacia retinoidesSchlecht.

Near Alakopri, roadsides, 540 m, 18.08.2008, Yildiztugay 2079.
Medit., Mcph.

Genista acanthocladeDC.

Near Alakopri, roadsides, 540 m, 108.04.2007, Yildiztugay 1549.
Medit., Ch.

Spartium junceum L.

Kas Plateau, stony places, 1610 m, 17.05.2007, Yildiztugay 1732.
Medit., Nph.

Kas Plateau, rocky places, 1600 m, 17.05.2007, Yildiztugay 1687.
Endemic, LC, Hcrp.

A. angustifolius Lam. subspangustifolius var. angustifolius

Kas Plateau, undekbies 1600 m, 17.05.2007, Yildiztugay 1677.

Ch.

Vicia craccal. subspcracca

Anamur — Ermenek main road, 21. km, Rinus forest, 580 m,
17.05.2007, Yildiztugay 1652.

Euro-Sib., Herp.

V. craccal. subspstenophyllaVel.

Anamur — Ermenek main road, Sevgi Water Park crossroads, stony
places, 155 m, 06.04.2007, Yildiztugay 1428.

Widespread, Hcrp.

V. cypria Kotschy ex Unger & Kotschy

Kas Plateau, rocky places, 1675 m, 17.05.2007, Yildiztugay 1706.

Th.

V. pubescengDC.) Link.

Kas Plateau, rocky places, 1670 m, 07.04.2008, Yildiztugay 1834.
Medit., Th.

V. hybrida L.

Near Alakopri, stony places, 550 m, 01.03.2007, Yildiztugay 1329.
Medit., Th.

V. lathyroides L.

Anamur — Ermenek main road, 21. km, rocky places, 580 m,
07.04.2008, Yildiztugay 1806.

Th.

V. sativa L. subspnigra (L.) Ehrh. varnigra

Anamur — Ermenek main road, 21. km, stony places, 580 m, 08.04.2007,
Yildiztugay 1553.

Th.

V. narbonensisL. var. narbonensis

Ovaba Village, field edge, 230 m, 07.04.2007, Yildiztugay 1483.

Th.

Lathyrus pratensis L.

Glney Bakisler Village, Kesme Hill, stony places, 230 m, 06.04.2007,
Yildiztugay 1452.

Euro-Sib., Herp.

L. tuberosusL.

Anamur — Ermenek main road, 21. km, Rinus forest, 580 m,
17.05.2007, Yildiztugay 1639.

Euro-Sib., Crp.

L. ciceraL.

Anamur — Ermenek main road, 21. km, Rinus forest, 580 m,
17.05.2007, Yildiztugay 1637.

Th.

L. sativusL.

Anamur — Ermenek main road, Sevgi Water Park crossroads, stony
places, 160 m, 07.04.2008, Yildiztugay 1801.
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Widespread, Th.
L. stenophyllusBoiss. & Heldr.
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Anthyllis tetraphylla L.
Kas Plateau, stony places, 1605 m, 07.04.2007, Yildiztugay 1496.

Guney Bakisler Village, Kesme Hill, stony places, 230 m, 06.04.2007Medit., Th.

Yildiztugay 1453.

Medit., Th.

Pisum sativumL. subspsativum var. sativum

Ovaba Village, field edge, 230 m, 07.04.2007, Yildiztugay 1467.
Th.

Trifolium repens L. var.macrorrhizum (Boiss.) Boiss.

Kas Plateau, rocky places, 1675 m, 17.05.2007, Yildiztugay 1714.
Hcerp.

T. speciosumWilld.

Kas Plateau, rocky places, 1675 m, 17.05.2007, Yildiztugay 1710.
Medit., Th.

T. campestreSchreb.

Sevgi Water Park around, ifinus forest, 265 m, 06.04.2007,
Yildiztugay 1470.

Widespread, Th.

T. spumosumL.

Securigera securidacdL.) Degen & Dorf.

Anamur — Ermenek main road, 28. km, Rinus forest, 750 m,
17.05.2007, Yildiztugay 1666.

Th.

Coronilla parviflora Willd.

Anamur — Ermenek main road, 21. km, Rinus forest, 580 m,
17.05.2007, Yildiztugay 1639.

Medit., Th.

C. grandiflora Boiss.

Near Alakdpr, stony places, 550 m, 17.05.2007, Yildiztugay 1608.
Endemic, LC, Medit., Hcrp.

Ornithopus compressud..

Kas Plateau, rocky places, 1670 m, 07.04.2008, Yildiztugay 1835.
Medit., Th.

Onobrychis montanaDC. subspcadmea(Boiss.) P.W.Ball

Near Alakdpr, stony places, 550 m, 17.05.2007, Yildiztugay 1624.

Anamur — Ermenek main road, Sevgi Water Park crossroads, stow§despread, Hcrp.

places, 155 m, 06.04.2007, Yildiztugay 1432.
Medit., Th.
T. fragiferum L. subspfragiferum

O. armenaBoiss. & Huet
Near Alakdpr, stony places, 550 m, 09.04.2007, Yildiztugay 1568.
Endemic, LC, Widespread, Hcrp.

Anamur — Ermenek main road, Sevgi Water Park crossroads, roadsidespxyodontaBoiss.

155 m, 01.03.2007, Yildiztugay 1369.
Hcrp.
T. purpureum Lois. var.pamphylicum (Boiss. & Heldr.) Zoh.

Kas Plateau, rocky places, 1575 m, 18.05.2008, Yildiztugay 1953.
Widespread, Hcrp.
Ebenus laguroidesBoiss. varcilicica (Boiss.) Bornm.

Anamur — Ermenek main road, Sevgi Water Park crossroads, roadsidéas Plateau, stony places, 1605 m, 17.06.2008, Yildiztugay 2012.

155 m, 06.04.2007, Yildiztugay 1582.
Medit., Th.
Melilotus officinalis (L.) Desr.

Endemic, LC, Ir.-Tur., Herp.
Bituminaria bituminosa (L.) C.H.Stirt.
Kas Plateau, stony places, 1605 m, 07.04.2007, Yildiztugay 1490.

Anamur — Ermenek main road, Sevgi Water Park crossroads, roadsides,

155 m, 06.04.2007, Yildiztugay 1544.
Widespread, Th.
M. alba Desr.

ROSACEAE

Prunus x domestical.
Kas Plateau, roadsides, 1605 m, 17.06.2008, Yildiztugay 2034.

Anamur — Ermenek main road, 28. km, roadsides, 750 m, 17-05-20chh.

Yildiztugay 1690.

Widespread, Th.

Trigonella brachycarpa (Fisch.) Moris

Kas Plateau, rocky places, 1675 m, 17.05.2007, Yildiztugay 1713.
Ir.-Tur., Th.

T. spruneriana Boiss. varspruneriana

Rubus sanctusSchreb.

Near Alakdpri, under forest, 550 m, 10.08.2008, Yildiztugay 2062.
Widespread, Ch.

Potentilla kotschyanaFenzl

Kas Plateau, rocky places, 1600 m, 17.05.2007, Yildiztugay 1693.
Medit., Herp.

Anamur — Ermenek main road, Sevgi Water Park crossroads, stoBYgreal. subspchrysocraspedalLehm.) Nyman

places, 155 m, 06.04.2007, Yildiztugay 1439.

Ir.-Tur., Th.

T. spruneriana Boiss. varsibthorpii (Boiss.) Hub.—Mor.

Kas Plateau, rocky places, 1600 m, 17.05.2007, Yildiztugay 1694.
Medit., Th.

T. cylindracea Desv.

Kas Plateau, rocky places, 1675 m, 17.05.2007, Yildiztugay 1712.
Medit., Th.

T. crassipesBoiss.

Kas Plateau, rocky places, 1675 m, 17.05.2007, Yildiztugay 1716.
Ir.-Tur., Th.

T. cariensisBoiss.

Anamur — Ermenek main road, 28. km, Rinus forest, 750 m,
17.05.2007, Yildiztugay 1663.

Medit., Th.

Medicago coronata(L.) Bart.

Near Alakdpri, damp places, 550 m, 01.03.2007, Yildiztugay 1346.
Medit., Th.

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

Near Alakdpril, roadsides, 550 m, 09.04.2007, Yildiztugay 1592.
Widespread, Th.

M. polymorpha L. subsppolymorpha

Ovaba Village, roadsides, 230 m, 07.04.2007, Yildiztugay 1482.
Th.

Dorycnium pentaphyllum Scop. subsphaussknechtii(Boiss.) Gams
Anamur — Ermenek main road, 26. km, Rinus forest, 600 m,
17.06.2008, Yildiztugay 1983.

Endemic, LC, Ir.-Tur., Herp.

Lotus ornithopodioidesL.

Anamur — Ermenek main road, 26. km, Rinus forest, 600 m,
08.04.2007, Yildiztugay 1540.

Medit., Herp.

L. aegaeudqCris.) Boiss.

Kas Plateau, stony places, 1605 m, 17.06.2008, Yildiztugay 2025.
Ir.-Tur., Herp.

Kas Plateau, rocky places, 1675 m, 18.05.2008, Yildiztugay 1971.
Hcrp.

Sanguisorba minorScop. subspmnuricata (Spach) Brig.

Ovaba Village, roadsides, 230 m, 07.04.2007, Yildiztugay 1481.
Widespread, Hcrp.

Crataegus orientalisPall. ex M.Bieb. varorientalis

Kas Plateau, rocky places, 1675 m, 18.05.2008, Yildiztugay 1993.
Widespread, Mcph.

MYRTACEAE

Myrtus communis L. subspcommunis

Anamur — Ermenek main road, Sevgi Water Park around, stony places,

210 m, 28.10.2008, Yildiztugay 2097.
Mcph.
Eucalyptus camaldulensiDehnh.

Anamur — Ermenek main road, Sevgi Water Park crossroads, roadsides,

155 m, 06.04.2007, Yildiztugay 1426.
Msph.
PUNICACEAE

Punica granatumL.

Anamur — Ermenek main road, Sevgi Water Park crossroads, roadsides,

160 m, 17.06.2008, Yildiztugay 1994.
Mcph.
CRASSULACEAE

Umbilicus horizontalis (Guss.) DC. subsgnorizontalis

Kas Plateau, rocky places, 1670 m, 07.04.2008, Yildiztugay 1833.
Hcerp.

Sedum albumL.

Kas Plateau, stony places, 1605 m, 17.06.2008, Yildiztugay 2019.
Hcerp.

APIACEAE

Eryngium creticum Lam.

Kas Plateau, stony places, 1605 m, 17.06.2008, Yildiztugay 2035.
Medit., Herp.

Lagoecia cuminoided..
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Near Alakopri, stony places, 550 m, 17.05.2007, Yildiztugay 1609.
Medit., Th.

Scandix pecten-venerid.

Near Alakopri, stony places, 550 m, 01.03.2007, Yildiztugay 1327.
Widespread, Th.

S. australisL. subspgrandiflora (L.) Thell.
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Widespread, Th.
ASTERACEAE

Bidens tripartita L.

Anamur — Ermenek main road, 28. km, Rinus forest,
17.05.2007, Yildiztugay 1657.

Widespread, Hcrp.

750

Anamur — Ermenek main road, Sevgi Water Park crossroads, roadsigesyenis spinosdL.) Cass.

160 m, 07.04.2008, Yildiztugay 1797.

Th.

Bunium microcarpum (Boiss.) Freyn subspicrocarpum

Kas Plateau, rocky places, 1575 m, 18.05.2008, Yildiztugay 1950.
Medit., Crp.

Bupleurum rotundifolium L.

Anamur — Ermenek main road, 28. km, Rinus forest, 750 m,
17.05.2007, Yildiztugay 1667.

Th.

Ferula communisL. subsp.communis

Kas Plateau, stony places, 1575 m, 07.04.2007, Yildiztugay 1514.
Medit., Herp.

F. lycia Boiss.

Kas Plateau, stony places, 1605 m, 17.06.2008, Yildiztugay 2028.
Endemic, LC, Ir.-Tur., Herp.

Tordylium aegaeumRunem.

Anamur — Ermenek main road, 26. km, Rinus forest, 600 m,
17.06.2008, Yildiztugay 2000.

Medit., Th.

Ainsworthia trachycarpa Boiss.

Anamur — Ermenek main road, 28. km, Rinus forest, 750
17.05.2007, Yildiztugay 1654.

Medit., Th.

Helichrysum pamphylicum P.H.Davis & Kubicha

Anamur — Ermenek main road, 26. km, Rinus forest,
17.06.2008, Yildiztugay 2008.

Endemic, Medit., Hcrp.

Filago eriocephalaGuss.

Anamur — Ermenek main road, 21. km, Rinus forest,
17.05.2007, Yildiztugay 1647.

Th.

Logfia gallica (L.) Cosson & Germ.

Anamur — Ermenek main road, 26. km, Rinus forest,
17.06.2008, Yildiztugay 2002.

Th.

Erigeron acer L. acer

Ovaba Village, roadsides, 230 m, 09.04.2008, Yildiztugay 1848.
Widespread, Hcrp.

Bellis perennisL.

600

580

600

Qvabal Village, inPinusforest, 230 m, 420 m, 07.04.2007, Yildiztugay

Anamur — Ermenek main road, Sevgi Water Park crossroads, stopyqq.

places, 155 m, 06.04.2007, Yildiztugay 1430.

Medit., Th.

Torilis arvensis (Huds.) Link subsp.elongata (Hoffm. & Link)
Cannon.

Anamur — Ermenek main road, 26. km, Rinus forest, 600 m,
17.06.2008, Yildiztugay 1984.

Medit., Th.

T. japonica (Houtt.) DC.

Sevgi Water Park around, ifinus forest, 265 m, 06.04.2007,
Yildiztugay 1479.

Th.

T. ucranica Spreng.

Near Alakopr, stony places, 550 m, 07.04.2007, Yildiztugay 1493.
Th.

Caucalis platycarposL.

Near Alakopr, stony places, 550 m, 17.05.2007, Yildiztugay 1614.
Th.

Turgenia latifolia (L.) Hoffm.

Kas Plateau, rocky places, 1575 m, 18.05.2008, Yildiztugay 1951.
Widespread, Th.

Daucus carotal.

Euro-Sib., Herp.

Senecio tauricolusMatthews

Kas Plateau, stony places, 1605 m, 17.06.2008, Yildiztugay 2036.
Endemic, Ir.-Tur., Herp.

S. vernalisWaldst. & Kit.

Near Alakdpri, roadsides, 550 m, 09.04.2008, Yildiztugay 1879.
Widespread, Th.

Calendula officinalis L.

Near Alakdpr, stony places, 550 m, 01.03.2007, Yildiztugay 1336.
Th.

Anthemis pestalozzadoiss.

Kas Plateau, rocky places, 1575 m, 18.05.2008, Yildiztugay 1939.
Endemic, LC, Medit., Th.

Achillea wilhelmsii C.Koch

Kas Plateau, rocky places, 1675 m, 18.05.2008, Yildiztugay 1969.
Ir.-Tur., Herp.

Chrysanthemum segeturrL.

Near Alakdpr, stony places, 550 m, 01.03.2007, Yildiztugay 1314.
Medit., Th.

Gundelia tournefortii L. var.tournefortii

Kas Plateau, rocky places, 1675 m, 17.05.2007, Yildiztugay 1735.

Anamur — Ermenek main road, 26. km, stony places, 600 m, 17.06.20%“)_

Yildiztugay 1998 10.08.2008, Yildiztugay 2060. Hcrp.
VALERIANACEAE

Valeriana dioscoridis Sm.

Kas Plateau, rocky places, 1675 m, 17.05.2007, Yildiztugay 1709.
Medit., Herp.

Valerianella locusta(L.) Laterr.

Anamur — Ermenek main road, 26. km, Rinus forest, 740 m,
07.04.2008, Yildiztugay 1811.

Euro-Sib., Th.

V. coronata(L.) DC.

Kas Plateau, rocky places, 1675 m, 08.04.2007, Yildiztugay 1562.
Widespread, Th.

DIPSACACEAE

Scabiosa atropurpureal. subspmaritima (L.) Arc.

Anamur — Ermenek main road, 26. km, Rinus forest, 600 m,
17.06.2008, Yildiztugay 1991.

Hcerp.

S. hispidulaBoiss.

Near Alakopri, stony places, 550 m, 17.05.2007, Yildiztugay 1613.
Th.

S. reuterianaBoiss.

Near Alakopri, stony places, 550 m, 17.05.2007, Yildiztugay 1607.
Endemic, LC, Medit., Th.

Pterocephalus plumosugL.) Coult.

Kas Plateau, rocky places, 1675 m, 18.05.2008, Yildiztugay 1967.

Onopordum acanthium L.

Kas Plateau, rocky places, 1675 m, 17.05.2007, Yildiztugay 1690.
Hcerp.

Cirsium ligulare Boiss.

Near Alakdpr, stony places, 550 m, 17.05.2007, Yildiztugay 1622.
Hcerp.

C. vulgare (Savi) Ten.

Kas Plateau, rocky places, 1675 m, 18.05.2008, Yildiztugay 1957.
Hcerp.

C. arvense(L.) Scop. subspzestitum (Wimm. & Grab.) Petr.

Anamur — Ermenek main road, 28. km, Rinus forest, 750 m,
17.05.2007, Yildiztugay 1659.

Hcrp.

Lamyropsis cynaroides(Lam.) Dittrich

Anamur — Ermenek main road, 21. km, Rinus forest, 580 m,
17.05.2007, Yildiztugay 1638.

Medit., Herp.

Carduus nutansL. subspnutans sensu lato

Kas Plateau, rocky places, 1675 m, 17.05.2007, Yildiztugay 1737.
Widespread, Hcrp.

Centaurea cheirolepidoidesVagenitz

Kas Plateau, rocky places, 1605 m, 17.06.2008, Yildiztugay 2063.
Endemic, EN, Medit., Herp.

C. babylonica(L.) L.
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Anamur — Ermenek main road, 26. km, Rinus forest, 600 m,
17.06.2008, Yildiztugay 1986.

Medit., Herp.

C. solstitialis L. subspsubsp pyracantha (Boiss.) Wagenitz

Biological Diversity and Conservation — 3 / 2 (2010)

Medit., Herp.

C. pulchra L. subsppulchra

Near Alakoprd, stony places, 550 m, 01.03.2007, Yildiztugay 1322.
Widespread, Th.

Anamur — Ermenek main road, 28. km, roadsides, 750 m, 01.07.20@7,sancta(L.) Babc.

Yildiztugay 1754.

Endemic, LC, Medit., Th.

C. urvillei DC. subsparmata Wagenitz

Anamur — Ermenek main road, 28. km, Rinus forest, 750 m,
17.05.2007, Yildiztugay 1664.

Medit., Herp.

C. pichleri Boiss. subspextrarosularis (Hayek & Siehe) Wagenitz
Kas Plateau, rocky places, 1600 m, 17.05.2007, Yildiztugay 1691.
Endemic, LC, Hcrp.

Cnicus benedictudL. var. kotschyi Boiss.

Anamur — Ermenek main road, Sevgi Water Park crossroads, roadsides,
155 m, 01.03.2007, Yildiztugay 1362.

Widespread, Th.

C. micrantha Czer.

Near Alakdpr, stony places, 550 m, 01.03.2007, Yildiztugay 1335.
Widespread, Th.

C. neglectal.

Anamur — Ermenek main road, 21. km, Rinus forest, 580 m,
17.05.2007, Yildiztugay 1633.

Th.

Anamur — Ermenek main road, Sevgi Water Park crossroads, stoByvesicarial.

places, 160 m, 07.04.2008, Yildiztugay 1791.

Widespread, Th.

Carthamus dentatusVahl

Near Alakopr, irPinusforest, 540 m, 18.08.2008, Yildiztugay 2077.
Widespread, Hcrp.

Xeranthemum longipapposumFisch. & C.A.Mey.

Anamur — Ermenek main road, 26. km, Rinus forest, 600 m,
17.06.2008, Yildiztugay 1995.

Ir.-Tur., Th.

Chardinia orientalis (L.) O.Kuntze

Kas Plateau, rocky places, 1675 m, 17.05.2007, Yildiztugay 1728.
Ir.-Tur., Th.

Cichorium glandulosum Boiss. & Huet.

Near Alakdpri, stony places, 550 m, 17.05.2007, Yildiztugay 1628.
Ir.-Tur., Herp.

Scorzonera cangC.A. Mey.) Hoffm. varcana

Kas Plateau, rocky places, 1675 m, 17.05.2007, Yildiztugay 1715.
Widespread, Hcrp.

S. mollisM.Bieb. subspszowitzii (DC.) Chamb.

Kas Plateau, rocky places, 1600 m, 17.05.2007, Yildiztugay 1695.
Ir.-Tur., Herp.

Tragopogon longirostris Bisch. ex Sch.Bip. vatongirostris

Anamur — Ermenek main road, Sevgi Water Park crossroads, stony
places, 160 m, 07.04.2008, Yildiztugay 1793.

Medit., Th.

CAMPANULACEAE

Campanula lyrata Lam. subsplyrata

Anamur — Ermenek main road, 21. km, rocky places, 580 m,
17.05.2007, Yildiztugay 1643.

Endemic, LC, Hcrp.

C. glomerataL. subsp hispida (Witasek) Hayek

Kas Plateau, rocky places, 1675 m, 18.05.2008, Yildiztugay 1976.
Hcrp.

C. involucrata Aucher ex A.DC.

Kas Plateau, rocky places, 1600 m, 17.05.2007, Yildiztugay 1692.
Ir.-Tur., Herp.

C. stricta L. var.libanotica (A.DC.) Boiss.

Kas Plateau, stony places, 1605 m, 17.06.2008, Yildiztugay 2013.
Medit., Herp.

C. drabifolia Sm.

Glney Bakisler Village to Sevgi Water Park, iRinus forest, 260 m,
06.04.2007, Yildiztugay 1463.

Th.

Asyneuma linifolium (Boiss. & Heldr.) Bornm. subspinifolium

Anamur — Ermenek main road, Sevgi Water Park crossroads, roadsiqg% Plateau, stony places, 1605 m, 17.06.2008, Yildiztugay 2026.

155 m, 06.04.2007, Yildiztugay 1434.

Hcrp.

T. dubius Scop.

Anamur — Ermenek main road, 21. km, Rinus forest, 580 m,
17.05.2007, Yildiztugay 1640.

Hcerp.

Picris pauciflora Willd.

Near Alakopr, stony places, 550 m, 17.05.2007, Yildiztugay 1619.
Medit., Herp.

P. cyprica Lack

Endemic, LC, Medit., Hcrp.

Michauxia campanuloidesL'Herit ex Aiton

Anamur — Ermenek main road, 26. km, Rinus forest, 600 m,
17.06.2008, Yildiztugay 2009.

Medit., Herp.

Legousia falcata(Ten.) Fritsch

Anamur — Ermenek main road, 28. km, Rinus forest, 750 m,
17.05.2007, Yildiztugay 1671.

Medit., Th.

L. speculum-veneris(L.) Chaix

Anamur — Ermenek main road, Sevgi Water Park crossroads, U”%E‘évgi Water Park around. ifinus forest. 265 m. 06.04.2007

forest, 160 m, 07.04.2007, Yildiztugay 1500.
Medit., Th.
Urospermum picroides(L.) F.W.Schmidt

Anamur — Ermenek main road, Sevgi Water Park crossroads, ston

places, 155 m, 06.04.2007, Yildiztugay 1429.

Medit., Th.

Sonchus aspe(L.) Hill subsp.glaucescengJordan) Ball

Near Alakopri, damp places, 550 m, 01.03.2007, Yildiztugay 1331.
Th.

Pilosella x auriculoides(F.A.Lang) Sell & West

Kas Plateau, stony places, 1605 m, 17.06.2008, Yildiztugay 2017.
Crp.

Lactuca serriola L.

Near Alakoprd, irPinusforest, 540 m, 18.08.2008, Yildiztugay 2075.
Hcrp.

Taraxacum syriacumBoiss.

Kas Plateau, stony places, 1605 m, 18.08.2008, Yildiztugay 2071.
Ir.-Tur., Herp.

T. officinale Weber

Yildiztugay 1468.
Medit., Th.
ERICACEAE

Eyica manipuliflora Salisb.

Sevgi Water Park around, ifPinus forest, 265 m, 07.04.2007,
Yildiztugay 1509.

Medit., Ch.

PRIMULACEAE

Androsace maximaL.

Kas Plateau, near DelikfaCave, rocky places, 1500 m, 05.04.2007,
Yildiztugay 1411.

Th

Cyclamen cilicium Boiss. & Heldr. varcilicium

Kas Plateau, stony places, 1605 m, 28.10.2008, Yildiztugay 2092.
Endemic, NT, Medit., Crp.

Anagallis arvensisL. var. caerulea(L.) Gouan.

Near Alakdpri, damp places, 550 m, 01.03.2007, Yildiztugay 1333.
Th.

Anamur — Ermenek main road, 26. km, roadsides, 740 m, 07.04.20@3[YRACACEAE

Yildiztugay 1815.

Hcerp.

Chondrilla juncea L. var. juncea

Near Alakopr, irPinusforest, 540 m, 18.08.2008, Yildiztugay 2076.
Widespread, Hcrp.

Crepis reuteranaBoiss. subspreuterana

Anamur — Ermenek main road, 26. km, Rinus forest, 600 m,
17.06.2008, Yildiztugay 1992.

Styrax officinalis L.

Anamur — Ermenek main road, 21. km, Rinus forest, 580 m,
17.05.2007, Yildiztugay 1651.

Mcph.

OLEACEAE

Jasminum fruticans L.

Anamur — Ermenek main road, 21. km, operest, 580 m, 08.04.2007,
Yildiztugay 1521.
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Medit., Nph.
APOCYNACEAE

Nerium oleanderL.

Near Alakdpri, damp places, 550 m, 18.05.2008, Yildiztugay 1927.
Medit., Mcph.

GENTIANACEAE

Blackstonia perfoliata (L.) Hudson subspserotina (W.Koch ex
Reichb.) Vollmann

Anamur — Ermenek main road, 21. km, Rinus forest, 580 m,
17.05.2007, Yildiztugay 1641.

Th.

Centaurium erythraea Rafn subspturcicum (Velen.) Melderis

Near Alakoprd, irPinusforest, 540 m, 18.08.2008, Yildiztugay 2075.
Widespread, Th.

C. pulchellum (Swartz) Druce

Anamur — Ermenek main road, 21. km, Rinus forest, 580 m,
17.05.2007, Yildiztugay 1648.

Widespread, Th.

CONVOLVULACEAE

Convolvulus dorycnium L. subspdorycnium

Kas Plateau, rocky places, 1575 m, 18.05.2008, Yildiztugay 1936.
Medit., Herp.

C. arvensisL.

Near Alakopr, stony places, 550 m, 18.05.2008, Yildiztugay 1922.
Hcrp.

C. galaticusRost. ex Choisy

Kas Plateau, rocky places, 1675 m, 18.05.2008, Yildiztugay 1964.
Endemic, LC, Ir.-Tur., Herp.

BORAGINACEAE

Heliotropium dolosum De Not.

Near Alakdpri, stony places, 550 m, 17.05.2007, Yildiztugay 1606.
Th.

Rochelia cancellataBoiss. & Bal.

Kas Plateau, rocky places, 1675 m, 18.05.2008, Yildiztugay 1961.
Ir.-Tur., Th.

Myosotis incrassataGuss.
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Kas Plateau, rocky places, 1675 m, 18.05.2008, Yildiztugay 1965.
Endemic, NT, Ir.-Tur., Herp.

O. bornmuelleri Hausskn.

Glney Bakisler Village to Sevgi Water Park, iRinus forest, 260 m,
06.04.2007, Yildiztugay 1461.

Endemic, LC, Ir.-Tur., Herp.

Cerinthe minor L. subspauriculata (Ten.) Domac

Kas Plateau, rocky places, 1675 m, 18.05.2008, Yildiztugay 1301.
Hcerp.

Anchusa undulataL. subsphybrida (Ten.) Cout.

Anamur — Ermenek main road, Ormancik Village around, stony places,
250 m, 01.03.2007, Yildiztugay 1342.

Medit., Herp.

Alkanna punctulata Hub.-Mor.

Kas Plateau, rocky places, 1675 m, 18.05.2008, Yildiztugay 1968.
Endemic, VU, Medit., Hcrp.

SOLANACEAE

Solanum nigrum L. subspnigrum

Anamur — Ermenek main road, Sevgi Water Park crossroads, roadsides,
155 m, 01.03.2007, Yildiztugay 1372.

Th.

Atropa belladonna L.

Anamur — Ermenek main road, Sevgi Water Park crossroads, roadsides,
155 m, 17.05.2007, Yildiztugay 1739.

Euro-Sib., Herp.

SCROPHULARIACEAE

Verbascum myriocarpum Boiss. & Heldr.

Kas Plateau, stony places, 1605 m, 17.06.2008, Yildiztugay 2029.
Endemic, NT, Medit., Herp.

V. splendidum Boiss.

Kas Plateau, stony places, 1605 m, 17.06.2008, Yildiztugay 2063.
Endemic, LC, Medit., Herp.

V. glomerulosumHub.-Mor.

Kas Plateau, stony places, 1605 m, 17.06.2008, Yildiztugay 2064.
Endemic, LC, Medit., Herp.

Scrophularia peregrina L.

Near Alakdpri, damp places, 550 m, 01.03.2007, Yildiztugay 1325.

Kas Plateau, near DeliktaCave, rocky places, 1500 m, 05.04.2007 \jqdit. Herp.

Yildiztugay 1404.
Medit., Th.
M. litoralis Steven ex M.Bieb.

S. xanthoglossaoiss. vardecipiens(Boiss. & Kotschy) Boiss.
Sevgi Water Park around, ifPinus forest, 265 m, 06.04.2007,
Yildiztugay 1474.

Glney Bakisler Village, Kesme Hill, stony places, 230 m, 07.04.2007 1y, "Herp.

Yildiztugay 1499.

Medit., Th.

M. ramosissimaRochel ex Schult. subspncata (Boiss. & Bal.) Grav
Anamur — Ermenek main road, 21. km, rocky places, 580
07.04.2008, Yildiztugay 1805.

Endemic, EN, Medit., Th.

M. refrecta Boiss. subspefrecta

Kas Plateau, rocky places, 1675 m, 18.05.2008, Yildiztugay 1972.
Medit., Th.

M. alpestris F.W.Schmidt. subsglpestris

Kas Plateau, rocky places, 1675 m, 17.05.2007, Yildiztugay 1726.
Widespread, Hcrp.

Lithospermum officinale L.

Anarrhinum orientale Bentham

Anamur — Ermenek main road, Sevgi Water Park crossroads, stony
laces, 155 m, 06.04.2007, Yildiztugay 1425.

Ir.-Tur., Herp.

Antirrhinum majus L.

Ovabal Village entrance, roadsides, 230 m, 17.05.2008, Yildiztugay

1899.

Hcrp.

Misopates orontium(L.) Rafin.

Anamur — Ermenek main road, Sevgi Water Park crossroads,

places, 155 m, 01.03.2007, Yildiztugay 1370.

Th.

Linaria genistifolia (L.) Mill. subsp.confertiflora (Boiss.) P.H.Davis

stony

Guney Bakisler Village, Kesme Hill, stony places, 230 m, 06'04'2007Kas Plateau, rocky places, 1675 m, 18.05.2008, Yildiztugay 1962.

Yildiztugay 1450.

Euro-Sib., Herp.

Buglossoides tenuifloralL.fil.) Johnston

Anamur — Ermenek main road, 26. km, Rinus forest, 740 m,
07.04.2008, Yildiztugay 1817.

Th.

B. arvensis(L.) Johnst.

Endemic, LC, Ir.-Tur., Herp.

L. chalepensigL.) Mill. var. chalepensis

Anamur — Ermenek main road, Sevgi Water Park crossroads,
places, 155 m, 06.04.2007, Yildiztugay 1448.

Medit., Th.

L. simplex (Willd.) DC.

Anamur — Ermenek main road, Sevgi Water Park crossroads,

stony

stony

Anamur — Ermenek main road, 32. km, rocky places, 1450 Maces, 160 m, 07.04.2008, Yildiztugay 1802.

05.04.2007, Yildiztugay 1418.
Widespread, Th.
Echium plantagineumL.

Medit., Th.
L. pelisseriana(L.) Mill.

Anamur — Ermenek main road, Sevgi Water Park crossroads, stony

Anamur — Ermenek main road, Sevgi Water Park crossroads, roadsid[ﬂgces 155 m, 06.04.2007, Yildiztugay 1423.

155 m, 06.04.2007, Yildiztugay 1424a.

Medit., Herp.

Onosma frutesceng.am.

Anamur — Ermenek main road, 21. km, Rinus forest, 580 m,
17.05.2007, Yildiztugay 1634.

Medit., Herp.

0. lycaonicumHub.-Mor.

Medit., Th.

Digitalis davisiana Heywood

Kas Plateau, stony places, 1605 m, 17.06.2008, Yildiztugay 2027.
Endemic, LC, Medit., Herp.

Veronica balansaeStroh

Anamur — Ermenek main road, Ormancik Village around, stony places,
250 m, 01.03.2007, Yildiztugay 1341.
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Endemic, LC, Medit., Th.

V. praecoxAll.

Kas Plateau, rocky places, 1675 m, 18.05.2008, Yildiztugay 1973.
Th.

V. cymbalaria Bodard

Near Alakdpri, damp places, 550 m, 01.03.2007, Yildiztugay 1334.
Medit., Th.

V. anagallis-aquatical.

Biological Diversity and Conservation — 3 / 2 (2010)

Kas Plateau, stony places, 1605 m, 17.05.2008, Yildiztugay 1909.
Endemic, LC, Ir.-Tur., Herp.

Marrubium bourgaei Boiss. subspbourgaei

Kas Plateau, rocky places, 1575 m, 18.05.2008, Yildiztugay 1943.
Endemic, LC, Medit., Hcrp.

Sideritis lanata L.

Near Alakoprt, damp places, 550 m, 01.03.2007, Yildiztugay 1332.
Medit., Th.

Anamur — Ermenek main road, 21. km, roadsides, 580 m, 07.04.20@,brevidensP.H.Davis

Yildiztugay 1804.
Widespread, Hcrp.
V. macrostachyaVahl. subspmacrostachya

Near Alakdpru, irPinusforest, 540 m, 10.08.2008, Yildiztugay 2068.
Endemic, VU, Medit., Hcrp.
S. condensatadoiss. & Heldr.

Kas Plateau, rocky places, 1575 m, 18.05.2008, Yildiztugay 1934-194@ear Alakdpri, irPinusforest, 540 m, 10.08.2008, Yildiztugay 2067.

Medit., Herp.

V. macrostachyaVahl subspsorgeraeM.A.Fisch.

Kas Plateau, undekbies 1600 m, 17.05.2007, Yildiztugay 1675.
Endemic, VU, Medit., Hcrp.

V. elmaliensisM.A.Fisch.

Kas Plateau, rocky places, 1575 m, 18.05.2008, Yildiztugay 1935.
Endemic, LC, Medit., Hcrp.

Parentucellia latifolia (L.) Caruel subsgatifolia

Kas Plateau, rocky places, 1675 m, 18.05.2008, Yildiztugay 1970.
Medit., Vp.

OROBANCHACEAE

Orobanche ramosal.

Guney Bakisler Village, Kesme Hill, stony places, 230 m, 06.04.2007Eas

Yildiztugay 1453.
V

0. .cernua Loefl.

Kas Plateau, rocky places, 1675 m, 17.05.2007, Yildiztugay 1739.
Vp.

ACANTHACEAE

Acanthus hirsutus Boiss.

Kas Plateau, rocky places, 1575 m, 18.05.2008, Yildiztugay 1937.
Endemic, LC, Ir.-Tur., Herp.

GLOBULARIACEAE

Globularia trichosantha Fisch. & C.A.Mey.

Kas Plateau, stony places, 1605 m, 28.10.2008, Yildiztugay 2088.
Ir.-Tur., Herp.

VERBENACEAE

Verbena officinalis L.

Near Alakdpri, irPinusforest, 540 m, 18.08.2008, Yildiztugay 2072.
Widespread, Hcrp.

Vitex agnus-castud..

Near Alakdpri, irPinusforest, 540 m, 18.08.2008, Yildiztugay 2073.
Medit., Mcph.

LAMIACEAE

Ajuga chamaepitys(L.) Schreb. subspuneatifolia (Stapf) P.H.Davis
Kas Plateau, stony places, 1605 m, 07.04.2007, Yildiztugay 1491.
Ch.

Rosmarinus officinalisL.

Anamur — Ermenek main road, Sevgi Water Park crossroads, roadsi
150 m, 01.03.2007, Yildiztugay 1394.

Medit., Ch.

Lavandula stoechad.. subsp stoechas

Ovaba Village, roadsides, 230 m, 07.04.2007, Yildiztugay 1480.
Medit., Ch.

Scutellaria orientalis L. subspalpina (Boiss.) O.Schwartz vaalpina
Anamur — Ermenek main road, 28. km, Rinus forest, 750 m,
17.05.2007, Yildiztugay 1654.

Widespread, Ch.

Phlomis longifolia Boiss. & BI. var.bailanica (Vierh.) Hub.-Mor.
Anamur — Ermenek main road, 28. km, Rinus forest, 750 m,
17.05.2007, Yildiztugay 1653.

Endemic, LC, Medit., Ch.

P. armeniacaWilld.

Kas Plateau, stony places, 1605 m, 17.06.2008, Yildiztugay 2016.
Endemic, LC, Ir.-Tur., Herp.

Lamium garganicum L. subsp.reniforme (Montbret & Aucher ex
Bent.) R.Mill

Kas Plateau, near DelikaCave, rocky places, 1500 m, 05.04.2007
Yildiztugay 1408.

Hcrp.

L. amplexicauleL.

Near Alakopri, stony places, 550 m, 01.03.2007, Yildiztugay 1311.
Euro-Sib., Th.

Ballota nigra L. subspanatolica P.H.Davis

Endemic, LC, Medit., Hcrp.
S. vuralii H.Duman & Baer
Kas Plateau, stony places, 1605 m, 18.08.2008, Yildiztugay 2070.
Endemic, VU, Medit., Ch.
Stachys cretical. subspanatolica Rech.fil.
Anamur — Ermenek main road, 28. km, Rinus forest, 750 m,
17.05.2007, Yildiztugay 1662.
Endemic, LC, Ir.-Tur., Herp.
S. lavandulifolia Vahl var.lavandulifolia
Kas Plateau, rocky places, 1600 m, 17.05.2007, Yildiztugay 1682.
Ir.-Tur., Herp.
Nepeta nudal. subspnuda
Plateau, rocky places, 1600 m, 17.05.2007, Yildiztugay 1683.
crp.
N. caesaredBoiss.
Anamur — Ermenek main road, 26. km, Rinus forest, 600 m,
17.06.2008, Yildiztugay 2005.
Endemic, LC, Medit., Herp.
Prunella vulgaris L.
Sevgi Water Park around, iffinus forest, 265 m, 06.04.2007,
Yildiztugay 1477.
Euro-Sib., Herp.
Origanum majorana L.
Near Alakdpr, stony places, 550 m, 17.05.2007, Yildiztugay 1604.
Medit., Herp.
Calamintha sylvaticaBromf. subspsylvatica
Near Alakdpr, stony places, 550 m, 17.05.2007, Yildiztugay 1618.
Euro-Sib., Herp.
Micromeria myrtifolia Boiss. & Hohen.
Anamur — Ermenek main road, 26. km, Rinus forest, 600 m,
17.06.2008, Yildiztugay 1982.
Medit., Ch.
Thymus revolutus Celak.
Kas Plateau, rocky places, 1675 m, 17.05.2007, Yildiztugay 1738.
Endemic, VU, Medit., Ch.
Mentha spicatalL. subsptomentosa(Brig.) Harley
Near Alakoprt, damp places, 550 m, 18.05.2008, Yildiztugay 1940.
Hcerp.
Salvia aucheriBent. varaucheri
as Plateau, rocky places, 1675 m, 17.05.2007, Yildiztugay 1725.
demic, VU, Ch.
S. potentillifolia Boiss. & Heldr. ex Bentham
Anamur — Ermenek main road, 28. km, Rinus forest, 750 m,
17.05.2007, Yildiztugay 1658.
Endemic, LC, Medit., Herp.
S. heldreichianaBoiss. ex Benth.
Kas Plateau, stony places, 1605 m, 17.06.2008, Yildiztugay 2015.
Endemic, LC, Medit., Ch.
S. viridis L.
Anamur — Ermenek main road, 21. km, Rinus forest, 580 m,
17.05.2007, Yildiztugay 1644.
Medit., Th.
S. microstegiaBoiss. & Bal.
Kas Plateau, rocky places, 1600 m, 17.05.2007, Yildiztugay 1686.
Ir.-Tur., Herp.
S. candidissimaVahl subspoccidentalisHedge
Anamur — Ermenek main road, 28. km, Rinus forest, 750 m,
17.05.2007, Yildiztugay 1660.
Ir.-Tur., Herp.

'S. virgata Jacq
Anamur — Ermenek main road, Ormancik Village around, stony places,

250 m, 01.03.2007, Yildiztugay 1338.
Ir.-Tur., Herp.
PLUMBAGINACEAE

Plumbago europaed..
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Kas Plateau, rocky places, 1600 m, 17.05.2007, 28.10.2008, YildiztugBy ATANACEAE

2080. . Platanus orientalisL.
Euro-Sib., Herp. Anamur — Ermenek main road, Ormancik Village around, roadsides, 250
PLANTAGINACEAE m, 18.06.2008, Yildiztugay 2105.
Plantago coronopud.. subsp.coronopus Msph.
Near Alakoprd, stony places, 550 m, 17.05.2007, Yildiztugay 1631. FAGACEAE
Euro-Sib., Th. . )
P. cretical. Quercus cerrisL. var.cerris
Anamur — Ermenek main road, Sevgi Water Park crossroads, stoffyamur — Ermenek main road, Sevgi Water Park around, stony places,
places, 155 m, 06.04.2007, Yildiztugay 1445. 210 m, 28.10.2008, Yildiztugay 2093.
Medit., Th. Msph.
THYMELAEACEAE Q. trojana P.B.Webb .
o Anamur — Ermenek main road, Sevgi Water Park around, stony places,
Daphne gnidioidesJaub. & Spach 210 m, 28.10.2008, Yildiztugay 2094.
Near Alakopri, stony places, 550 m, 17.05.2007, Yildiztugay 1625. Medit., Msph.
Medit., Ch.
ELAEAGNACEAE SALICACEAE
Elaeagnus angustifolial.. Salix albal.
Anamur — Ermenek main road, Ormancik Village around, roadside, 2{fhay Alakoprii, damp places, 550 m, 18.06.2008, Yildiztugay 2106.
m,28.10.2008, Yildiztugay 2086. Mcph.
Mcph. Populus nigraL. subspnigra
SANTALACEAE Near Alakdprii, roadside, 550 m, 18.06.2008, Yildiztugay 2107.
Thesium bergeri Zucc. Msph.

Anamur — Ermenek main road, 28. km, Rinus forest, 750 m, RyBIACEAE
17.05.2007, Yildiztugay 1656.

Medit., Ch. Crucianella macrostachyaBoiss.

LORANTHACEAE Anamur — Ermenek main road, 26. km, Rinus forest, 600 m,
) 17.06.2008, Yildiztugay 2003.

Viscum album L. subspalbum Medit., Th.

Anamur — Ermenek main road, Sevgi Water Park aroun®jmws 210  « |atifolia L.

m, 28.10.2008, Yildiztugay 2093. Near Alaképrii, stony places, 550 m, 17.05.2007, Yildiztugay 1610.

Vp. Medit., Th.

RAFFLESIACEAE Galium verum L. subspglabrescenshrend.

Cytinus hypocistisL. subsporientalis Wettst. Kas Plateau, stony places, 1605 m, 17.06.2008, Yildiztugay 2010.

Anamur — Ermenek main road, 28. km, Gistus 420 m, 07.04.2007, Ir.-Tur., Ch.

Yildiztugay 1506. G. canumReq. ex DC. subspganum

Medit., Vp. Near Alakopru, inPinusforest, 500 m, 07.04.2007, Yildiztugay 1510-

EUPHORBIACEAE 1515.

Euphorbia hierosolymitana Boiss. Medit., Herp. )

Anamur — Ermenek main road, 28. km, Rinus forest, 750 m, G- Spurium L. subspspurium

17.05.2007, Yildiztugay 1668. Kas quteau, rocky places, 1675 m, 18.05.2008, Yildiztugay 1956.

Medit., Ch. Euro-Sib., Th.

E. oblongataGriseb. G. setaceunLam.
Anamur — Ermenek main road, 28. km, Rinus forest, 750 m, Kas Plateau, stony places, 1550 m, 5-50 m, 17.05.2008, Yildiztugay
190

17.05.2007, Yildiztugay 1659. 4.

Medit., Herp. Th. )

E. helioscopial. G. bracteatumBoiss.

Giiney Bakisler Village, Kesme Hill, stony places, 230 m, 06.04.2007Kas Plateau, rocky places, 1675 m, 17.05.2007, Yildiztugay 1727.
Yildiztugay 1449. Ir-Tur,, Th. .

Th. G. stepparumEhrend. & Schonb. — Tem.

E. peplusL. var. peplus Anamur — Ermenek main road, 26. km, Rinus forest, 600 m,
Anamur — Ermenek main road, 26. km, Rinus forest, 740 m, 17-06.2008, Yildiztugay 2004.

07.04.2008, Yildiztugay 1821. Endemic, LC, Ir-Tur., Th.

Th. Cruciata taurica (Pall. ex Willd.) Ehrend.

E. falcata L. subspfalcata var. falcata Kas Plateau, rocky places, 1575 m, 18.05.2008, Yildiztugay 1938.
Anamur — Ermenek main road, Ormancik Village around, stony placds; TUr:» HCrp.

250 m, 01.03.2007, Yildiztugay 1345. Valantia hispida L. _

Th. Guney Bakisler Village, Kesme Hill, stony places, 230 m, 06.04.2007,
E. virgata Waldst. & Kit. Yildiztugay 1451.

Anamur — Ermenek main road, 26. km, Rinus forest, 600 m, Medit., Th.

17.06.2008, Yildiztugay 1985. MONOCOTYLEDONEAE

Hcrp. ARACEAE

URTICACEAE Arum elongatum Steven subspdetruncatum (C.A.Mey. ex Schott)
Parietaria lusitanica L. H.Riedl

Anamur — Ermenek main road, 26. km, rocky places, 420 nKas Plateau, rocky places, 1675 m, 17.05.2007, Yildiztugay 1701.
07.04.2007, Yildiztugay 1495. Ir.-Tur., Crp.

Medit., Ch. Biarum bovei Blume

MORACEAE Near Alakdpr, stony places, 550 m, 17.05.2007, Yildiztugay 1603.
Morus alba L. Ir.-Tur., Crp.

Anamur — Ermenek main road, Ormancik Village around, roadside, 254 IACEAE

m, 18.06.2008, Yildiztugay 2103. Asphodelus aestivusrot.

Mcph. Anamur — Ermenek main road, Ormancik Village around, stony places,
M. nigra L. 250 m, 01.03.2007, Yildiztugay 1346.

Near Alakdpri, roadside, 550 m, 18.06.2008, Yildiztugay 2104. Medit., Crp.

Mcph. Asphodeline rigidifolia (Boiss.) Baker
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Kas Plateau, rocky places, 1675 m, 17.05.2007, Yildiztugay 1730.
Endemic, LC, Ir.-Tur., Crp.
Allium pallens L. subsppallens

Biological Diversity and Conservation — 3 / 2 (2010)

Endemic, LC, Medit., Crp.
C. cancellatusHerbert subsgpamphylicus Mathew
Kas Plateau, stony places, 1605 m, 28.10.2008, Yildiztugay 2091.

Anamur — Ermenek main road, Sevgi Water Park around, stony placEsndemic, VU, Medit., Crp.

210 m, 28.10.2008, Yildiztugay 2095.

Medit., Crp.

A. bassitenseThieb.

Anamur — Ermenek main road, 28. km, Rinus forest, 750 m,
17.05.2007, Yildiztugay 1665.

Medit., Crp.

A. sipyleum Boiss.

Near Alakdpri, stony places, 550 m, 17.05.2007, Yildiztugay 1600.
Medit., Crp.

A. staticiforme Sm.

Near Alakdpri, stony places, 550 m, 17.05.2007, Yildiztugay 1612.
Medit., Crp.

A. scorodoprasumL. subsprotundum (L.) Stearn

Kas Plateau, stony places, 1605 m, 17.06.2008, Yildiztugay 2021.
Crp.

Urginea maritima (L.) Baker

Near Alakdpri, irPinusforest, 540 m, 18.08.2008, Yildiztugay 2078.
Medit., Crp.

Scilla bifolia L.

Kas Plateau, rocky places, 1670 m, 07.04.2008, Yildiztugay 1829.
Medit., Crp.

Ornithogalum pyrenaicum L.

Anamur — Ermenek main road, 21. km, Rinus forest, 580 m,
17.05.2007, Yildiztugay 1636.

Crp.

O. narbonenseL.

Near Alakopri, stony places, 550 m, 18.05.2008, Yildiztugay 1925.
Medit., Crp.

O. oligophyllum E.D.Clarke

Kas Plateau, rocky places, 1675 m, 18.05.2008, Yildiztugay 1975.
Crp.

O. lanceolatumLabill.

Romulea ramiflora Ten. subspramiflora

Anamur — Ermenek main road, Karakater Village entrance,
roadsides, 150 m, 01.03.2007, Yildiztugay 1352.
Medit., Crp.

R. columnaeSeb. & Mauri subsgolumnae

Anamur — Ermenek main road, Sevgi Water Park crossroads, stony
places, 155 m, 01.03.2007, Yildiztugay 1361.

Medit., Crp.

Gladiolus illyricus W.Koch.

Glney Bakisler Village, Kesme Hill, stony places, 230 m, 06.04.2007,
Yildiztugay 1459.

Medit., Crp.

ORCHIDACEAE

Limodorum abortivum (L.) Swartz

Near Alakoprd, irPinusforest, 550 m, 07.04.2007, Yildiztugay 1487.
Widespread, Crp.

Spiranthes spiralis(L.) Chevall.

Anamur — Ermenek main road, Sevgi Water Park aroundRiriis
forest, 210 m, 28.10.2008, Yildiztugay 2096.

Medit., Crp.

Orchis sanctalL.

Near Alakoprd, stony places, 550 m, 17.05.2007, Yildiztugay 1601.
Medit., Crp.

O. anatolicaBoiss.

Anamur — Ermenek main road, 26. km, Rinus forest, 740 m,
07.04.2008, Yildiztugay 1810.

Medit., Crp.

CYPERACEAE

Carex divisaHudson

Kas Plateau, rocky places, 1675 m, 18.05.2008, Yildiztugay 1974.
Widespread, Crp.

Kas Plateau, near Delik§aCave, rocky places, 1500 m, 05.04.2007,POACEAE

Yildiztugay 1412.

Medit., Crp.

O. ulophyllum Hand.-Mazz.

Kas Plateau, rocky places, 1600 m, 17.05.2007, Yildiztugay 1684.
Crp.

O. umbellatum Ten.

Near Alakopri, stony places, 550 m, 01.03.2007, Yildiztugay 1320.
Widespread, Crp.

O. orthophyllum Ten.

Anamur — Ermenek main road, 26. km, Rinus forest, 740 m,
07.04.2008, Yildiztugay 1814.

Widespread, Crp.

Muscari comosum(L.) Mill.

Brachypodium pinnatum (L.) P.Beauv.

Anamur — Ermenek main road, 26. km, roadsides, 740 m, 07.04.2007,
Yildiztugay 1501.

Euro-Sib., Herp.

Trachynia distachya (L.) Link

Kas Plateau, rocky places, 1575 m, 18.05.2008, Yildiztugay 1952.
Th.

Elymus tauri (Boiss. & Bal.) Melderis

Near Alakdpri, stony places, 550 m, 09.04.2007, Yildiztugay 1585.
Ir.-Tur., Herp.

Aegilops peregrina(Hackel) Maire & Weiller

Near Alakoprt, stony places, 550 m, 17.05.2007, Yildiztugay 1627.
Th.

Giiney Bakisler Village, Kesme Hill, stony places, 230 m, 06.04.2007Hordeum murinum L. subspglaucum (Steud.) Tzvelev

Yildiztugay 1458.

Medit., Crp.

Bellevalia dubia (Guss.) Roem. & Schult.

Kas Plateau, rocky places, 1670 m, 07.04.2008, Yildiztugay 1831.
Medit., Crp.

Tulipa humilis Herb.

Kas Plateau, rocky places, 1575 m, 18.05.2008, Yildiztugay 1955.
Crp.

Gagea fibrosa(Desf.) Schult. & Schult.fil.

Kas Plateau, rocky places, 1670 m, 07.04.2008, Yildiztugay 1828.
Crp.

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

Kas Plateau, rocky places, 1575 m, 18.05.2008, Yildiztugay 1931.
Th.

H. bulbosum L.

Kas Plateau, rocky places, 1575 m, 18.05.2008, Yildiztugay 1948.
Widespread, Crp.

Taeniatherum caput-medusae(L.) Nevski subspcrinitum (Schreb.)
Melderis

Anamur — Ermenek main road, 21. km, Rinus forest, 580 m,
17.05.2007, Yildiztugay 1635.

Ir.-Tur., Th.

Bromus japonicus Thunb. subspanatolicus(Boiss. & Heldr.) Penzes
Near Alakoprd, stony places, 550 m, 17.05.2007, Yildiztugay 1616.

Kas Plateau, near DelikjaCave, rocky places, 1500 m, 05.04.2007,Th.

Yildiztugay 1401.

Crp.

G. villosa (M.Bieb.) Duby varvillosa Pers.

Near Alakopri, stony places, 550 m, 01.03.2007, Yildiztugay 1306.
Medit., Crp.

AMARYLLIDACEAE

Galanthus elwesiiHookfil.

Kas Plateau, near DelikfaCave, rocky places, 1500 m, 01.03.200

Yildiztugay 1350.

Medit., Crp.

IRIDACEAE

Crocus biflorus Mill. subsp.isauricus (Siehe ex Bowles) Mathew

Kas Plateau, near DelikaCave, rocky places, 1500 m, 01.03.2007

Yildiztugay 1347.

B. tectorum L.

Near Alakopri, stony places, 550 m, 17.05.2007, Yildiztugay 1615.
Widespread, Th.

Avena barbataPott ex Link subspharbata

Anamur — Ermenek main road, Sevgi Water Park crossroads, stony
places, 155 m, 06.04.2007, Yildiztugay 1437.

Medit., Th.

7 Phragmites australis(Cav.) Trin ex Steud.

Near Alakoprt, stream edge, 550 m, 09.04.2007, Yildiztugay 1580.
Euro-Sib., Crp.

Rostraria cristata (L.) Tzvelev varcristata

Anamur — Ermenek main road, 26. km, roadside, 600 m, 08.04.2007,
Yildiztugay 1552.

'Widespread, Th.
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Deschampsia caespitos@..) P.Beauv.

in Pinusforest, 550 m, 07.04.2007, Yildiztugay 1503.

Widespread, Th.

Aira elegantissimaSchur subspelegantissima

Anamur — Ermenek main road, 26. km, Rinus forest, 600 m,
17.06.2008, Yildiztugay 1989.

Medit., Th.

Phleum pratensel.

Near Alakdpri, roadside, 550 m, 17.05.2007, Yildiztugay 1736.
Euro-Sib., Th.

P. subulatum(Savi) Aschers. & Graebn. subspbulatum

Anamur — Ermenek main road, 26. km, Rinus forest, 600 m,
17.06.2008, Yildiztugay 2001.

Medit., Th.

Lolium perenne L.

Kas Plateau, rocky places, 1675 m, 18.05.2008, Yildiztugay 1963.
Euro-Sib., Herp.

Catapodium rigidum (L.) C.E.Hubbard ex Dony subsggidum var.
rigidum

Anamur — Ermenek main road, 26. km, stony places, 600 m, 09.04.2008,

Yildiztugay 1859.

Widespread, Th.

Poa annualL.

Kas Plateau, rocky places, 1675 m, 18.05.2008, Yildiztugay 1960.
Th.

P. bulbosalL.

Kas Plateau, rocky places, 1675 m, 17.05.2007, Yildiztugay 1705.
Crp.

Dactylis glomeratal. subspglomerata

Near Alakdpri, stony places, 550 m, 18.05.2008, Yildiztugay 1923.
Crp.

Cynosurus echinatusL.

Anamur — Ermenek main road, 28. km, Rinus forest, 750 m,
17.05.2007, Yildiztugay 1670.

Medit., Th.

Briza maxima L.

Near Alakdpri, stony places, 550 m, 17.05.2007, Yildiztugay 1611.
Th.

Melica ciliata L. subspciliata

Kas Plateau, stony places, 1605 m, 17.06.2008, Yildiztugay 2023.
Widespread, Hcrp.

Stipa holosericeaTrin.

Kas Plateau, stony places, 1605 m, 17.06.2008, Yildiztugay 2022.
Ir.-Tur., Herp.

Piptatherum coerulescengDesf.) P.Beauv.

Kas Plateau, rocky places, 1675 m, 17.05.2007, Yildiztugay 1734.
Hcrp.

Aeluropus littoralis (Gouan) Parl.

Sevgi Water Park around, ifinus forest, 265 m, 06.04.2007,

Yildiztugay 1469.
Hcerp.
Cynodon dactylon(L.) Pers. vardactylon

Anamur — Ermenek main road, 26. km, stony places, 600 m, 09.04.2007,

Yildiztugay 1576.
Crp.
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4. Conclusions and discussion

As a result of the examination of 840 plants specimens which were collected from the research area between
2006-2008, 470 taxa that belong to 73 families and 279 genera have been determined. Three of them belong to
Pteridophyta and 467 belong to Spermatophyta divisions. The subdivision Gymnospermae has 7 taxa and
Angiospermae has 460. Of these, 397 taxa belong to the Dicotyledones while the other 63 belong to the
Monocotyledones (Table 2).

Table 2. The dispersion of taxa into large taxonomical groups.

Families Genera| Species  Subsp.  Var. Taka Endenics

Pteridophyta 3 3 3 - - 3 -
Spermatophyta 70 276 311 109 4y 46y 62
Gymnospermae 3 5 4 3 - 7 1
Angiospermae 67 271 307 106 47 460 61
Dicotyledones 60 227 263 91 44 397 58
Monocotyledones 7 44 44 15 4 63 3

Total 73 279 314 109 47 470 62

According to the number of species the largest families are presented in Table 3. The largest family is
Fabaceae including with 59 taxa in the study area. The family Asteraceae is the second largest group, with 58 taxa. The
family Caryophyllaceae ranks third, with 35 taxa. When researches performed near the region were compared with
regard to the largest two families, flora of Mount Musa (Duzenli and Cakan, 2001) is the closest study to our research
(Table 4). The family Lamiaceae ranks first in Kozlar Highplateau (Everest and Rauss, 2004). In other studies
Asteraceae ranks first as the family with the highest number of taxa (Sumbil and Erik, 1988a-1988b-1990a-1990b;
Ertugrul et al., 2002). In most floristic studies, Asteraceae and Fabaceae are usually the richest families. This can be
explained by the diversity of vegetation types, soil construction, climatic conditions and topography (Balos and Akan,
2008). Because of these reasons taxa belonging to these families were dominant in the research area.

Table 3. The families containing the highest number of taxa.

Families Number of taxa Rate (%)
Fabaceae 59 12.6
Asteraceae 58 12.3
Caryophyllaceae 35 7.4
Lamiaceae 31 6.6
Brassicaceae 31 6.6
Poaceae 28 6.0
Apiaceae 23 4.9
Liliaceae 22 4.7
Scrophulariaceae 21 4.5
Boraginaceae 17 3.6
Total 325 69.2

Table 4. Comparison of large families in thesidateau and neighbouring areas.

Families (%) Kas Taseli Cekic Kozlar Musa
Fabaceae 12.6 9.9 7.9 8.8 12.8
Asteraceae 12.3 114 13.8 11.0 10.5
Caryophyllaceae 7.4 5.4 6.7 3.3 3.2
Lamiaceae 6.6 7.2 8.7 12.5 8.6
Brassicaceae 6.6 7.1 9.0 5.5 3.0
Poaceae 6.0 3.4 6.2 6.3 8.0
Apiaceae 4.9 4.6 4.8 2.9 2.6
Liliaceae 4.7 4.7 4.9 2.9 3.0
Scrophulariaceae 4.5 3.7 4.1 3.7 4.0
Boraginaceae 3.6 3.5 2.8 6.6 2.5

Kas: The Flora of Ka Plateau and Its Surroundings (Anamur - Mersin).
Taseli: The Flora of Tgeli Plateau igel-Konya-Antalya).

Cekic: The Flora of Ceki¢c Mountain and Gevne Valley (Hadim-Konya).
Kozlar: Investigations Flora in Mersin: Kozlar Highplateau of South Turkey.
Musa: Flora of Mount Musa (Hatay-Turkey).
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In point of number of genera Asteraceae (33), Poaceae (24), Fabaceae (23), Brassicaceae (20), Lamiaceae (18),
Caryophyllaceae (12), Apiaceae (12), Boraginaceae (10) and Liliaceae (10) were the largest families. The genera
containing the highest number of species in this study are listed in Table 5. Th&denels. ranks first, with 11 taxa
(2.34%).Vicia L. ranks second, with 8 taxa (1.70%) agtragalusL. ranks third, with 7 taxa (1.49%).

Table 5. The genera containing the highest number of taxa.

Genera Number of taxa Rate (%)
Silene 11 2.34
Vicia 8 1.70
Astragalus 7 1.49
Salvia 7 1.49
Ornithogalum 7 1.49
Veronica 7 1.49
Arabis 7 1.49
Trifolium 6 1.28
Ranunculus 6 1.28
Galium 6 1.28
Total 72 15.33

The species of the study area, categorised according to phytogeographical regions, can be listed as follows:
Mediterranean elements 158 (33.6%), Irano-Turanian elements 48 (10.2%), Euro-Siberian elements 20 (4.3%) and the
remaining 244 (51.9%) taxa are Multiregional or unknown. The results of the studies conducted in close and similar
areas, along with phytogeographical distribution, are presented in Table 6. Except from the flora of Cekic Mountain
(Ertugrul et al., 2002) The Mediterranean elements seem to be dominant in all areas studied and the Irano-Turanian
elements come second.

Table 6. A comparison of the phytogeographical elements and endemism.

Research area (%) Kas Taseli Cekic Kozlar Musa
Mediterranean 33.6 29.0 18.0 18.7 40.8
Irano-Turanian 10.2 16.9 22.0 16.9 3.6
Euro-Siberian 4.3 5.8 5.4 4.4 8.2
Multiregional or unknown 51.9 48.3 54.6 60.0 47.4
Endemism 13.2 20.2 21.9 12.0 9.3

The total number of endemic taxa is 62 (13.2%). The proportion of endemism in the area is low (13.2%),
below the average of Turkey (34%) (Ekim, 2005; Behcet et al., 2009). The endemism rate is 20.2%if(B0rabil
and Erik, 1988a-1988b-1990a-1990b), 21.9% for Cekic gEutiet al., 2002), 12.0% for Kozlar (Everest and Rauss,

2004) and 9.3% for Musa (Duzenli and Cakan, 2001) (Table 6). According to the IUCN red data book categories (Ekim
et al., 2000; IUCN, 2001 Clypeola ciliataBoiss.,Silene balansa®oiss.,Centaurea cheirolepidoided/agenitz and
Myosotis ramosissimBochel ex Schult. subspncata(Boiss. & Bal.) Grav are ENArenaria pamphylicaBoiss. &

Heldr. subsp.pamphylicavar. turcica McNeill, Velezia pseudorigidadub.-Mor., Silene pompeiopolitan&ay ex

Boiss., Alkanna punctulataHub.-Mor., Veronica macrostachy&ahl subspsorgeraeM.A.Fisch., Sideritis brevidens
P.H.Davis,Sideritis vuraliiH.Duman & Baer, Thymus revolutu€elak.,Salvia aucherBent. varaucheriandCrocus
cancellatusHerbert subsppamphylicusMathew are VU; Cyclamen ciliciumBoiss. & Heldr. varcilicium, Onosma
lycaonicumHub.-Mor. andvVerbascum myriocarpuioiss. & Heldr are NT and 42 endemic taxa are LC (IUCN, 2001).

The life forms of the taxa according to Raunkiaer (1934) are given in Table 7; 186 (39.6%) of the taxa are
therophytes, 165 (35.1%) of the taxa are hemicryptophytes, 54 (11.5%) of the taxa are cryptophytes, 25 (5.3%) of the
taxa are chamaephytes, 20 (4.3%) of the taxa are microphanerophytes, 8 (1.7%) of the taxa are mesophanerophytes, 7
(1.5%) of the taxa are nanophanerophytes and 5 (1.1%) of the taxa are vascular parasites. Because of the weather is dry
from the beginning of may until the end of september, therophytes are dominant in the area.

Table 7.Life forms in the research area.

Life form Number of taxa Rate (%)
Therophyte 186 39.6
Hemicryptophyte 165 35.1
Cryptophyte 54 11.5
Chamaephyte 25 5.3
Microphanerophyte 20 4.3
Mesophanerophyte 8 1.7
Nanophanerophyte 7 1.5
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Vascular parasite 5 1.1
Total 470 100
The specimens oBituminaria Heist. ex Fabr. were collected during the floristic study fromy Ré&ateau
(Mersin—Anamur). At first, we were not able to identify these specimens by using the Flora of Turkey (Davis, 1965-
1985; Davis et al., 1988; Guner et al., 2000). After that plant specimens were identBiguhzinaria bituminosgL.)
C.H.Stirt. according to the Flora Iberica (Talavera, 1999). After thorough examinations of all the specimens and the
relevant literature, it was decided that this species is a new record for C4 square according to the grid system.
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Presence ofCentaurea regia Boiss. subspregia (Subgen.Cynaroides (Boiss. ex Walp.) Dostal, Compositae) in
Turkey
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Abstract

Centaurea regiasubspregia (SubgenCynaroidegHeywood, 1975)) was noted but not collectedHandel-
Mazetti near Diyarbakir and Cizre. Therefore, Wagenitz indicated the taxon under the he&gknies doubfully
recorded in Flora of Turkey. In this paper, presenceCaintaurea regian Turkey was shown. Description of the taxon
was given together with its habitat, ecology and conservation status. Additionally, it was illustrated, and a distribution
map was presented.

Key words: Cynaroides, Centaureaegia, Turkey

0

Centaurea regia Boiss. subspegia (Subgen.Cynaroides (Boiss. ex Walp.) Dostal, Compositae)’ nin Tirkiye’
deki varhi g

Ozet

Centaurea regiasubsp.regia (Subgen.Cynaroide$ taksonu Handel-Mazetti tarafindan, Diyarbakir - Cizre
arasindan not edilmgi fakat toplanmangtir. Bu nedenle Wagenitz, bu taksonu Turkiye florasigigzheli kayit balig
altinda belirtmgtir. Bu calsmada, bu taksonun llkemizdeki varlkanitlanmgtir. Taksonun tanitici zellikleri, ygthe
ortami ve koruma durumu belirtilgtir. Ayrica bu makalede taksonun, fgtaflari ve yayils haritasi da verilngtir.

Anahtar kelimeler: Cynaroides, Centaurea regia, Turkiye
1. Introduction
1. Introduction

Centaureal. is largest genus of Compositae family in Turkey. This genus are represented with 151 species, 6
imperfectly and 6 doubtfully known species in the Flora of Turkey with supplement | and Il (excluding Sections
Aetheopappus, Amblyopogon, Centaurea, Hyalinella, Odontolophoideae, Psephelloideae, Psephellus, Sasdovskya
Xanthopsi} (Wagenitz, 1975Davis et al., 1988Gliner et al., 20Q0Wagenitz & Hellwig, 2000 Greuter, 2003). Since
then 16 new species and 2 new records were discovered from Turkey (Ozhatay and Kiiljidkg09@&t al., 2008
Uysal, 2008 Uysal et al., 2008 Armagan and Unal, 20Q9Daskin and Yilmaz, 2009 Dogan and Duran, 2009
Hamzaglu and Budak, 20Q%aya, 2009 Ozhatay et al., 2009ysal and Kose, 2009%. amplifoliaBoiss. & Heldr.
(Sect.Centaured in Flora of Turkey (supplement Was described a new speciesCasvagenitziandBancheva & Kit
Tan (SectCentaured by Tan et al. (2009Finally, the total number ofentaureawas increased to 169 species and
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199 taxa (excluding above mentioned sections). Finally, endemic taxa were increased to 129, and rate of endemism are
65%.
In addition, chemical analysis of this taxon have been studied by Ulubelen et al. (Ulubelen et al., 1988).

2. Material and Methods

During floristic investigations, the authors collected so@entaureal. specimens between Midyat and
Dargecit (Mardin) in 2009. At the beginning, collected specimens were thou@letnésurea cynarocephal/agenitz
(Wagenitz, 1975). But after, it has been understood that these specimens have some different chara@ers from
cynarocephalaThey were checked from Flora of Turkey together with Supplements and Check-list Il and IV of
Additional Taxa to the Supplements Flora of Turkey (Davis et al.,;1888er et al., 20900zhatay and Kiiltiir, 2006
Ozhatay et al., 2009).

These specimens were determinedCastaurea regiasubspregia. It was related t&. cynarocephalabut it
has straw-coloured appendages with more vigorous terminal spine (8-14 mm). Collected specimens were compared
with the type specimens @f. cynarocephalandC. regia of herbarium G and also other specimens in herbaria B and
ISTE. For acronyms of herbaria see (Holmgren et al., 1990).

The description of the species given below was based on collected specimens and other references (Boissier,
1875, Wagenitz, 1980).

3. Results

3.1. Description of species

Centaurea regia Boiss.Diagn. PI. Orient. ser. 1, 6: 135. 1846. (Figure 1)
Syn.: Cynaroides regidBoiss.) Dostal, Acta Bot. Acad. Sci. Hung. 19: 77 (1973).

Figure 1. Type specimen Gfentaurea regiaubspregia (Barcode No: G00150364)

Biennial with thick fleshy taproot and erect stem, 40 — 110 cm, arachnoid-tomentose, at last glabrescent.
Leaves rigid papyraceus (on drying), hirsute with articulate hairs, densely on veins. Basal leaves long petiolate, ovate-
subcordate or rarely lyrate, up to 40 x 20 cm (included petiole). Lower cauline leaves broadly lanceolate, entire or lower
part pinnatilobate; median leaves broadly lanceolate or oblong, sessile and decurrent, 20 x 10 cm; upper leaves
lanceolate, narrowly decurrent; Inflorescence raceme; capitula with involucres, 40 — 55 x 40 — 60 mm diam.,
subglobose; phyllaries multiseriate, coriaceus-scarious, median phyllaries ca. 20 - 25 x 20 - 25 mm (included cilia and
spine); appendages large, ovate or broadly triangular, concealing basal part of phyllaries, white or straw-coloured to
brownish purple with 10 — 17 cilia; cilia (3-) 4 — 7 mm long, ending in a (3-) 4 - 14 mm spine. Flowers purple, ca. 45
mm. Achenes 6 — 9 x 3 — 4 mm, shiny. Pappus double (inner row shorter), barbellate, straw-coloured to brownish, 10 —
13 (-15) mm, inner 2 — 5 mm (Figure 2).
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Distribution of species: SE Anatolia, Syria, Iran, Irag.
3.2. Identification key of subspecies of C. regia

1- Terminal spine of median phyllaries 8 — 14 mm long; appendages white or straw-coloured,

FArElY DIOWNI SN . .o e e e e e e e subspegia
1- Terminal spine of median phyllaries (3-) 4 - 8 mm long; appendages brownish or
DI OWNI SN PUIPIE . .. e e e e e e e e e e e subspynarocephala

3.3. Examined specimens

Centaurea regia Boiss. subspregia
Type: Assyria, in deserto ad Tigridem (Kotschy 371), (holo. G-image!; iso. BM, K, W)

Turkey. SE Anatolia. C8 Mardin: between Midyat and Dargegit, ardabarak village, roadsides and vineyard
clearings, 950 m, 37° 30’ 34" N, 41° 32’ 53" E, 10.06.2089Aslar3869& B. Sahin; ibid., 37° 30’ 29" N, 41° 32’ 45”

E, 20.07.2009S. Aslan3969 between Midyat and Dargecit, roadside, 37° 28’ 23" N, 41° 27’ 09" E, 20.07.8009,
Aslan3968 (GAZI!); Sirnak: Eruh -Sirnak yolu, 15. km, roadside, 18.06.2008, 1175 m, degr@uexicuswoodland,
F.A.Karaveligullar 3657 &S. Celik; Siirt: Uludere —Sirnak, 15. km, on calcareous rocky places, 18.06.2008, 1163
m, F.A.Karaveligullar 3658 &S. Celik; Midyat - Cizre arasi, Midyat'tan 55 km, 05.07.1980Baytop(ISTE 45500

- image!)

Ir.-Tur. element. Syria, Iraq and Persia occidentalis (Wagenitz, 1980)

Figure 2.Centaurea regiasubsp.regia. (A) capitulum, (B) inner phyllary, (C-D) median phyllaries, (E-F) outer
phyllaries, (G) achenes with pappus

subsp.cynarocephala (Wagenitz) Wagenitin Fl. Iranica, 139b: 365. 1980 (Wagenitz, 1980).
Syn: C. cardunculugBoiss., Diagn. PI. Or. Nov. Ser. 1, 6: 135 (1848hPallas(1771);C. cynarocephal&Vagenitz in
Willdenowia 2: 477 (1960).
Lectotype: Turkey C8: in Assyria inter Merdin (Mardin) et Assuaner, 12 vi 18dtschy349 (G-image!, iso. K, W).
SE Anatolia C8 Mardin: Mardir§int.1888: 941; 5 km E. of Mardifp. 28430.
Ir.-Tur. element. SE Anatolia, N Iraq.
4. Conclusions and Discussion

At first, Centaurea cardunculugas published in 1771 by Pallas. Later, Boissier published a species under the
same name in 1845, too (Boissier, 1875, Wagenitz, 1975). According to the Code (Principle IlI, Art. 6) (McNeill et al.,
2006), Pallas’'s name has been accepted as @lichrdunculusiamed by Boiss. was published as an invalid name and

renamed a<C. cynarocephalaby Wagenitz in 1960 (Wagenitz, 1975). Then, Wagenitz publishedegia subsp.
cynarocephalaomb. et stat. nova in Flora Iranica (Wagenitz, 1980, Greuter and Raab-Straube, 2008).
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As stated by Wagenitz (1975), this species was noted but not collected by Handel-Mazetti near Diyarbakir and Cizre.
We collected subspegia from the same area where was noted by Handel-Mazetti.

In addition, this species was collected between Mardin and Midyat in 1980 by Turhan Baytop, and kept in the
herbarium ISTE with correct determination. But it has not been published as a new record, yet. Some other species
within Subgen. Cynaroides (e@. sclerolepisBoiss.,C. kurdicaReichardt,C. giganteaSchultz Bip. ex Boiss.C.
haradjianii Wagenitz,C. haussknechtiBoiss.) localized in SE Anatolia, too (Ozuslu and Tel, 2008). They spread on
similar habitats which usually are calcareous grassland and vineyards. They are superficially similar to each other. Their
populations are usually weak and fragmented. Their habitats must stricly be protected from intensive agricultural
activities and housing developments. People should be responsive to keep alive the rare plants like these.

4.1. Habitat and Ecology

It grows in roadsides, vineyards and fallow fields, disturbed field on calcareous stony areas (Figure 3). Some
species present in the area along v@thregia subsp.regia are as followsAllium myrianthumBoiss, Avena barbata
Pott ex Link. subspbarbata, Centaurea balsamitzam., Imperata cylindrica(L.) RaeuschelScabiosa rotataBieb.,
Zoegea leptaureh.

Figure 3. Habitat o€entaurea regiasubspregia.(a) in vineyards (b, c) in fallow fields
4.2. Other localities in Flora Iranica
Irag: Arbil.: in montibus inter Harir et Rawandiz, Bornm. 1488 (B-image!), Mosul: 86 km N Mosul versus

Zakho, Rech. 10632 (B-image!), 5 km S Zakho, 700 m, Rawi & Rech. 16690; Olaka, 700 m, Rawi 8769; Kirkuk: Prope
Kirkuk, Haines s.n.; Hausskn. 582;, Persia: W. Kermanshah: M. Shahu, Str. (Figure 4).
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Figure 4 B Distribution map ofCentaurea regidoiss. subspregia

4.3. Threats and conservation status

The species is under the threat due to cultivated activities on vineyards by local people. Also, we observed an
insect (arinus latusHerbst, 1784 — capitulum weevil) feeding with achenes on the capitula (Figure 5). It was possible
be under severely threat in Iraq and Iran. We suppose that it should be recommended as globally Vulnerable (VU).
According to our observations, it was regionally assessed as Critically Endangered (CR; B1a) in Turkey (IUCN, 2001).

Figure 5.Larinus latuson the capitulum
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