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Somaclonal variations through indirect organogenesis in eggplant (Solanum melongena L.)
Ely ZAYOVA !, Roumiana VASSILEVSKA — IVANOVA ™!, Boris KRAPTCHEV ', Daniela STOEVA!

! Institute of Genetics “Prof. D. Kostov”, Bulgarian Academy of Sciences, 1113 Sofia, Bulgaria

Abstract

Somaclonal variations in eggplant (Solanum melongena L.) were observed among plants regenerated from
cotyledon-derived callus. Variations included certain morphologic deviations, frequency of in vitro propagation and
rooting. They were detected in 9 to 12 passage culture and occurred irrespective of the type or concentration of plant
growth regulator used for callus induction or plant regeneration. Based on morphological similarities, regenerated plants
were classified into five phenotypes designated as LNR1 - LNR5. The plants were propagated by node and shoot tip
explants on Murashige and Skoog medium supplemented with 1.0 mg/L™ BAP and rooted on the same medium but
without growth hormones. All cloned lines exhibited lower frequency of micropropagation and root formation than the
control plants, except the dwarfed plants, which do not multiplies on the used medium for in vitro propagation. Future
research will determine the importance of new somaclonal lines for genetic variability of eggplant.

Abbreviations: BAP = 6-benzylaminopurine; 2, 4-D = 2, 4-dichlorophenoxyacetic acid; NAA = a-naphthalene acetic
acid; TDZ = thidiazuron; PGR=plant growth regulator.

Key Words: Eggplant, Solanum melongena L., Indirect Organogenesis, Micro-Propagation, Somaclonal Variation
1. Introduction

Somaclonal variation, defined as the genetic variation induced by in vitro techniques (Larkin and Scowcroft,
1981) has been demonstrated among tissue culture regenerants of many species including eggplant (Solanum
melongena L.), a vegetable of high economic value. The phenomenon offers an opportunity to uncover the natural
variability in plants and to use this genetic variability for new product development and crop improvement (Collonier et
al., 2001; Kashyap et al., 2003). Many factors influence the frequency of somaclonal variation, such as plant species,
the genotype and the type of explants involved, the culture protocol applied during the in vitro process, particularly the
hormone composition of the medium as well as the number of subcultures (Cai et al., 1990; Ducos et al., 2003; Magioli
and Mansur, 2005).

The variability observed in regenerated plants might be triggered of the growth regulators during indirect
organogenesis. It has been shown that the somaclonal variations in eggplant are caused by the hormonal concentrations
in tissue culture medium (Rotino et al., 1991). Although the effect of specific growth regulators on variation remains
unclear, most scientist agree that variation rates are increased as the overall concentrations of growth regulators rise.
High growth regulator concentrations also can alter the frequency of ploidy changes vs. point mutations (Perschke et al.,
1991). For example, Hitomi and Amagaki (1998) studied the impact of different growth regulators such as NAA and 2,
4-D on somaclonal variations in eggplant. The study reported high frequency of morphological variants in plants
regenerated by somatic embryogenesis. The effect of somaclonal variations on agronomic traits of embryogenic and
androgenic colchicine - treated double haploid lines was also investigated (Rotino et al., 1991). However, practical
application of somatic embryogenesis and plant regeneration for isolation of somaclonal variation has lagged due to the
non-availability of mass scaling techniques and effective field delivery systems (Kantharajan and Golegaonkar, 2004).

In our laboratory we have developed an in vitro system of producing callus culture and regenerated plants
therefrom, through indirect organogenesis with potential for inclusion in plant breeding programs in the eggplant (S.
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melongena). The aim of the present study was to evaluate the morphological variability that occurred among S.
melongena plants regenerated through this protocol and to characterize somaclonal variation that could be potentially
selectable in vitro.

2. Materials and methods

2.1. Plant material

Mature seeds of commercial eggplant cultivar Larga Negra (LN) were obtained from Institute of Plant and
Genetic Resources, Agricultural Academy, Sadovo, Bulgaria. Plants were regenerated from cotyledon derived calluses.
The protocol for callus induction and subsequent plant regeneration of S. melongena was previously described (Zayova
et al., 2008).

2.2. Morphological analysis

For root induction, plants were transferred on Murashige and Skoog (1962) (MS) medium without growth
regulators. Both, parent plants and somaclonal lines were evaluated by nine morphological traits: length of plants (cm),
length of leaves (cm), petiole length (cm), internode length (cm), length of roots (cm), leaf width (cm), number of
leaves, number of nodes, and number of roots per plant. Morphological traits were measured in laminar-box after 4
weeks of culture, and each measure was repeated tree times at regular intervals.

2.3. Micropropagation and rooting of regenerated plants from callus

Nodal and shoot tip explants were excised from in vitro regenerated plants. The explants were cultured
individually on MS medium containing BAP and TDZ with 3 % sucrose (w/v) and 0.7 % (w/v) agar. The multiple
shoots were rooted on MS medium without PGRs. The pH of the medium was adjusted to 5.8 before sterilization by
autoclaving at 121°C for 20 min. The cultures were incubated at 22 + 2°C with a 16-h photoperiod and light intensity of
40 uM ms™ provided by cool-white fluorescent light. Each experiment was repeated twice; for each treatment 10
replicates were used. All the data were analyzed using routine statistical analysis (Lidansky, 1995).

3. Results

Plants of eggplant (S. melongena) were regenerated trough indirect organogenesis following the protocol
described previously (Zayova et al., 2008). During 2 to 8 passages, the regenerants exhibited the same morphological
phenotype as control (cultivar LN); however, significant variation in morphological traits became apparent after 9 to 12
passages, and also in frequency of in vitro propagation and rooting. Based on these variations, the regenerated plants
from the last passages were divided into five deviant morphological phenotypes:

LNR1 - refers to plants with green stem, smooth and narrow leaves with thin petioles (Fig. 1B); LNR2 —
corresponds to plants with dark-red stem and smooth, pale green leaves (Fig. 1C); LNR3 — corresponds to plants with
an abnormal leaves, i. e., they are larger, curly, and light-green when compared with parent plants (Fig. 1D); LNR4 —
corresponds to plants with thick stem, short leaf petioles and larger, curly leaves accumulated in the top of the plant
stem and forming an area resembling the inflorescence (Fig. 1E); LNR5 — refers to variation in plant height. Plants have
normal morphological appearance but remain smaller, i. €., they could be classified as dwarf with significantly reduced
plant stature compared with control plants (1.5 vs. 6.7 cm) (Fig. 1F).

Table 1 shows the mean values of studied morphological traits of all five variant phenotypes. Generally, these
characteristics had lower means than the parent cultivar. The plant height, leaf petiole and internodes length, number of
leaf nodes, root length and number of roots/plant were highly reduced (above 50 %). Only two exceptions that concern
leaf characteristics (width and number of leaf) were recorded in LNR4 phenotype (Table 1).

The reduction of the average mean values could be due to the effect of NAA in the induction medium in spite
of its low concentration. The changes in plant height and leaf size among micro-propagated plants have been reported to
be the effect of somaclonal variation in some plant species (Hitomi and Amagaki, 1998; Ravindra et al., 2004). In this
sense, many factors leading to the reduction of morphological parameters could be considered. One of them seems to be
the regeneration procedure applied. For instance, it was found that frequencies of somaclonal variations in eggplant in
the NAA experiments were higher than those in the 2, 4-D experiment (Hitomi and Amagaki, 1998); however, it causes
more negative changes in regenerants obtained trough indirect organogenesis including reduction of morphological
parameters. In our case, the results also confirmed that the more effective plant regeneration occurred by the presence of
NAA in culture medium; than, similar negative influences were noticed. An additional explanation for the reduced
morphological parameters of plants could be prolonged maintenance of the morphogenic callus (long-term culture
cycles) at regeneration medium. Finally, mutations in the genes could be another possible reason (De Klerk, 1990).
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Figure 1. Morphological variations in plants regenerated from callus cultures of eggplant (Solanum melongena
L.): A- Control plants - cultivar Larga Negra — (LN) ; Phenotypes: B - LNR1, C — LNR2, D — LNR3, E - LNR4 and F — LNR5

Table 1. Comparison of morphological characters between regenerants and control plants

Character cvLN Phenotypes
(control) LNR1 LNR2 LNR3 LNR4 LNR5

Plant height, cm 6.7+046 |3.7+112 |38+153 |28+0.73 |34+1.08 |15+0.67
Leaf length, cm 35+051 |14+021 [18+049 |23+0.28 |22+028 |1.0+0.36
Leaf width, cm 27+057 |13£047 |18%042 |24+031 |30+124 [12%041
No of leaves 70+242 |30+128 |3.0+075 |35+£116 |8.0+£206 |24+0.37
Petiole length, cm 22+045 |12+019 |16+034 |08+042 |1.0+037 |0.8+0.16
Internode length, cm 09+034 |04+005 |05+015 [04+014 |02+0.11 [0.1+0.04
No of leaf nodes 70+063 |27+083 |33+075 |25+0.78 |2.0+056 [1.3+0.38
Root length, cm 35+052 |14+054 |17+021 |12+039 [1.1+038 |[1.0+£0.26
No of roots/plant 56+123 |1.0+041 |14+055 |[09+018 |26+0.74 |1.1+0.29

Significant differences at P<0.05; cv LN - cultivar Larga Negra
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To obtain multiple shoots, nodal and shoot tip explants from in vitro regenerated plants were inoculated on MS
supplemented with BAP and TDZ (Table 2).

Table 2. Effect of BAP and TDZ on in vitro propagation of regenerants from Larga Negra eggplant cultivar

Growth regulator, mg/ L Nodal explants

Shoot No Length of shoots,

induction shoots/culture cm

(%) X+ SE X+ SE
MS hormone free 10 1.0+ 0.98 1.3+1.12
0.5 BAP 70 15+1.21 25+ 156
1.0 BAP 90 3.6+1.87 3.2+1.77
05TDZ 40 1.3+1.12 1.9+1.36
1.0TDZ 55 25+1.56 2.1+1.43

Shoot tip explants
MS hormone free non non non
0.5 BAP 30 1.2+1.08 1.9+1.36
1.0 BAP 55 2.4+ 153 2.1+1.43
05TDZ 20 1.0+0.98 15+1.21
1.0TDZ 35 1.7+1.29 2.0+1.40

After four weeks, the proliferation efficiency of nodal explants was significantly higher than that of shoot tip.
Maximum proliferation in 90 % of cultured explants resulted in BAP in concentration of 1.0 mg L™, and the nodal
explants produced the highest number of shoots/culture (Table 2). On the same medium, shoot tip explants produced
shoots in 55 % of the cultures. When the nodal explants were cultured on MS medium with TDZ (1.0 mg L) only 55 %
of them responded to proliferation. The results presented here showed that shoot proliferation of the explants was
affected by the composition of the culture medium (Table 2), since the medium supplemented with BAP was more
effective than TDZ. Effect of BAP singly, or in combination with kinetin on multiple shoot regeneration from
cotyledon-leaf explants was documented (Sarker et al., 2006; Taha and Tijan, 2002).

Table 3 presents the micro-propagation frequency of tested lines on medium supplemented with 1.0 mg L™
BAP, and root formation on hormone free medium. The highest rate of multiplication (90 %) and the highest number of
shoots/culture were found in parent plants (Table 3). Also, it was established that the number of roots/ plant in LNR4
was higher than that of cultivar LN. The rest lines revealed lower frequency of micropropagation and root formation
than the parent plants, except of regenerants having dwarfed phenotype (LNR5); they do not multiplies on the used
medium. These results illustrated that for S. melongena, 1.0 mg/l BAP is effective PGR for shoot proliferation from
nodal explants. The best one for root development occurred at MS medium without PGRs.

Table 3. Frequency of micropropagation through nodal explants (MS + 1.0 mg/L BAP) and rooting of the
eggplant regenerants (MS hormone free)

Clone Shoot induction, | Number of shoot/culture | Rooted plants, | Number of roots/plant
(%) X+ SE (%) X+ SE

Control* 90 35+1.85 100 26+159
LNR1 65 1.8+1.32 75 22+146
LNR2 60 1.4+1.17 70 15+1.21
LNR3 55 1.0+0.98 60 1.8 £1.32
LNR4 70 24+ 153 80 3.7+£190
LNR5 non non non non

*Control-cv Larga Negra
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4. Conclusions

Our work shows that somaclonal variation can be found in S. melongena plants regenerated trough indirect
organogenesis. Several morphological variations resulting from somaclonal variation were assessed by analysis of
phenotype. Our work emphasizes the fact that phenotypic evaluation should not be neglected as a tool to assess the
genetic variability of the plant regeneration process. In the absence of reliable genetic markers of somaclonal variation
and considering the long time for confirmation the inheritability of abnormal phenotypic traits, phenotype still
represents the easiest and fastest way to identify putative mutants. The overall high variation frequency of variant plants
observed shows that, at least for eggplant, somaclonal variation is a frequent phenomenon and should constitute a tool
for producing new valuable eggplant genotypes. Thus, the natural variability associated with tissue culture represents a
pool upon which selection pressure can be imposed to isolate unique forms of a clone. Also, our results indicate that the
regenerated plants from five phenotypes were morphologically different to the parent plants-cultivar Larga Negra. It
may conclude that the latter one is mutable, but the stable characteristics could be obtained by formation of
adventitious, callus-derived shoots, only. In summary, several somaclones exhibiting useful variation would be
evaluated to be proposed as initial plant material for breeding programs. Molecular markers have been proved to be
valuable tools in the characterization and evaluation of genetic diversity within and between species (Karim et al.,
2009). Further investigations are needed to elucidate the nature of morphological variants described here and to
characterize its genetic nature.
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A new distribution area of Scorzonera argyria Boiss. (Asteraceae) and contribution of it’s morphological
characters
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Abstract

The Scorzonera argyria is a local endemic species in Turkey. It has been classified within DD category of
IUCN up to re-discovered in 2006. Until now, S. argyria has been known from the single locality (Yilanhdagi-Mugla).
A new distribution area was found out by authors of this article in 2008 at Babadag-Denizli. The species disclosed
distribution between 1300 m and 2100 m altitude at Babadag on crystallized calcereous rocks and soils. A taxonomic
description and the illustrations of the S.argyria collected from Denizli-Babadag are given.

Key Words: A new distribution area, Scorzonera, Denizli, Babadag

E3

Turkiye Florasi icin yeni bir kayit: Geranium macrorrhizum L. (Geraniaceae)

Ozet

Scorzonera argyria, Turkiye'ninlokal endemik bir tiridir. 2006 yilinda yeniden kesfedilmesine kadar IUCN
gore DD Kkategorisi igerisinde siniflandiriimistir. Simdiye kadar tek lokaliteden bilinmektedir (Yilanlidagi-Mugla). Bu
makalenin yazarlari tarafindan 2008 yilinda Denizli- Babadag’da yeni bir yayilis alani bulunmustur. Bu tir Babadag’da
1300 m ve 2100 m yukseklikler arasinda, kristalize kalker kaya ve topraklar uzerinde yayilis gostermektedir. Denizli-
Babadag’dan toplanan S. argyria’nin taksonomik betimi ve resimleri verilmistir.

Anahtar Kelimeler: Yeni bir yayilis alani, Scorzonera, Denizli, Babadag
1. Giris

Scorzonera cinsine yonelik ilk kapsamli taksonomik calisma, de Candolle (1805) tarafindan yapilmistir.
Boissier (1875) yaptigi calismalar sonucunda Podospermum DC. ve Epilasia (Bunge) Benth cinslerini Scorzonera
cinsine dahil ederek bunlari seksiyon diizeyinde ele almistir. Cins tizerine yapilan en kapsamli taksonomik ¢alisma ise
Lipschiz (1935, 1939) tarafindan “Fragmente monographiae Scorzonera" isimli eserde ortaya konmustur. Scorzonera
cinsi, diinyada yaklasik olarak 180 tir ile temsil edilmektedir. Avrupa’da 30 kadar, iran’da yaklasik olarak 70,
Turkiye’de ise 47 turt yetismektedir (Chater, 1976; Chamberlain, 1975; Rechinger, 1977; Davis et al., 1988; Guner,
2000; Duran, 2002; Duran ve Sagiroglu, 2002; Kilian ve Parolly, 2002; Duran ve Hamzaoglu, 2003; Parolly ve Kilian,
2003). Avrasya’dan kuzey Afrika’ya kadar yayilis alani bulunmaktadir (Jeffrey, 2007).

Turkiye Florasi’nda Scorzonera cinsi ilk olarak Chamberlain (1975) tarafindan revize edilmis ve toplamda 39
tr, 4 alt tir ve 4 varyete tanimlanmigtir. Daha sonra, Scorzonera pisidica Hub.-Mor. S. latifolia (Fisch. et C. A. Mey.)
DC. var.angustifolia Prilipko ex Lipsch., S. sandrasica Hartvig et Strid, S. longiana Stimbl, S. ekimii A. Duran, S.
adilii A. Duran, S. aytatchii A. Duran et M. Sagiroglu S. ulrichii Parolly ve N. Kilian, S. karabelensis Parolly ve N.
Kilian ve S. yildirimlii A. Duran ve Hamzaoglu tiirleri tanimlanmig ve toplamda 47 tir, 4 alt tir ve 4 varyete Turkiye
Florasina eklenmistir. Bunlardan 28 takson Turkiye icin endemiktir (Davis et al., 1988; Glner et al., 2000; Duran,
2002a,b; Duran and Sagiroglu, 2002; Parolly ve Killian, 2002, 2003; Unal ve Goktiirk, 2003; Duran ve Hamzaoglu,
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2004). Scorzonera cinsinin Nervosae Lipsch. Seksiyonu, basta Tiirkiye olmak izere Iran, Irak ve Kafkasya’da toplamda
15 kadar cok yillik tur ile temsil edilir (Lipschitz, 1935&1939; Rechinger, 1977; Parolly&Kilian, 2003). Scorzonera
argyria Boiss. bu seksiyonda yer alan Turkiye’nin dar yayilis gosteren bir endemik tiriddr (Ding ve ark., 2008).

S. argyria, ilk olarak Pinard tarafinda Mugla civarinda toplanmis ve Boissier (1844) tarafindan tanimlanmistir.
Flora of Turkey (Chamberlain, 1975)’e gore bitkinin toplanildigi yere ait ayrintili bir lokalite kaydi verilmemis, sadece
“in Caria” (Mugla) olarak tip lokalitesi belirtilmistir. ilk olarak toplandigi yildan (1843) sonra bir daha toplanamamis
ve “Turkiye’nin Kirmizi Kitabi”na gére DD (Yetersiz Veri) kategorisinde verilmistir. 2006 yilinda Ding¢ ve ark.(2008)
tarafindan 164 yil sonra C2 Mugla: Eski Kale yolu, Yilanl Dagi, vericiler civari, 1360 m tekrar toplanmis ve yeniden
betimlenmigtir. IUCN (2001)’e gore CR (Kritik duzeyde tehlikede) kategorisi altinda olmasi 6nerilmistir (Ding ve ark.,
2008). Turkiye Florasi’nda tip lokalitesi “in Caria” olarak verilen S. argyria, suana kadar sadece Ding ve ark. tarafindan
tespit edilen lokaliteden bilinmekteydi. 2008 yilinda makalenin yazarlari tarafindan Denizli ilinden bu tiire ait ikinci bir
lokalite tespit edilmistir.

Turkiye’nin lokal endemik bir tiirii olan S. argyrea’nin tespit edilen ikinci lokalitesinden toplanan materyaller
ile bu tdrlin betimine katkida bulunulmasi, tir ici variasyonunun ortaya konulmasi ve tiriin her iki populasyonu ele
alinarak IUCN tehlike kategorisinin yeniden belirlenmesi amaglari ile bu ¢alisma yapiimistir.

2. Materyal ve yontem

Bu calismanin materyalini Scorzonera argyria Boiss.’e ait olgun genaratif ve vejatatif yapilar olusturmaktadir.
Denizli-Babadag’a 2007 ve 2008 yillarinda diizenlenen arazi ¢alismalari esnasinda toplanan bazi Scorzonera drnekleri
Turkiye Florasi (Chamberlain, 1975) ve ilgili diger kaynaklara (Chater, 1976; Rechinger, 1977; Davis et al., 1988;
Guner, 2000; Duran, 2002; Duran ve Sagiroglu, 2002; Kilian ve Parolly, 2002; Duran ve Hamzaoglu, 2003; Parolly ve
Kilian, 2003) gore teshis edilmis, S. argyria‘ya ait olduklari saptanmigtir. Cenevre herbaryumundan (G) istenen S.
argyria’nin yiiksek ¢ozunarlikteki tip drnegi fotografi ile de karsilastirilmis ve sonug olarak érneklerinin S. argyria’ya
ait drnekler oldugu kesin kanisina varilmistir. Arazi calismalari esnasinda toplanan S. argyria’ ya ait drnekler Ege
Universitesi Herbaryumu’nda (EGE 34745) bulunmaktadir.

3. Bulgular

Scorzonera argyria Boiss.’e ait 6rnekler Gzerinde yapilan 6lgiimler sonucunda yapilan betimleme asagida
verilmistir.

Cok yillik, govdeli otsular; yogun bicimde yatik yada yari-yatik beyaz ke¢emsi-yiinsii 3-5 mm uzunlugunda
tiylerle kaplidir. Rizom kalin ve sert, 5-16 mm, dallanmamis veya nadiren dallanmis, st yada orta kisimda
siskinlesmis yada siskinlesmemis, (zerinde rozet yaprak tasir. Cicekli govdeler rozet basina 1-3(8), yatik yada
yukselici, yogun beyazimsi yada sarimsi-beyaz kegemsi-yunsi tuyll, dallanmamis, 5-15 cm uzunlugunda, 1-3 mm
kalinliginda, gévde tamamen yapraklarla kapl. Yapraklar basit, parcalanma gostermez, genellikle kenarlari dalgali ve
ya diiz, ters mizragimsi, kasigimsi, eliptik-yumurtamsidan yuvarlagimsiya kadar degisir, her iki yuzeyinde beyazimsi
yada sarimsi-beyaz kecemsi-yinsi tlylerle kapli, belirgin 5-6 paralel damarli. Rozet yapraklar biyik, ucta sivri yada
yuvarlak, yaprak sapi ile birlikte 28-56 (150) x 5-30 mm. Gdévde yapraklari kiicik, ucta sivri yada yuvarlak, yaprak
sapl ile birlikte 7-24 x 3-15 mm, en uctakiler genelde sapsiz. Kapitulalar 17-21x 10-15 mm, gdvde basina 1, nadiren
2 ve 3. Invulukral brakteler az yada ¢ok yogun beyazimsi yada sarimsi-beyaz kecemsi-yunsi tuyld, ucu sivri, distakiler
seritsi-mizrak 6-12 x 0.5-2 mm, igtekiler mizragimsi 15-17 x 2-4 mm. Cigekler sari, 18-20 mm, involukrumlardan
biraz uzun, kapitula basina 10-12 adet. Aken sarimsi-yesilden kahverengimsi-yesile kadar, tlysiiz, 9-12x 1.0-1.5 mm,
silindir seklinde, boyuna seritli, st kisimlarda tiberkilli yada puriizsiiz. Papus 13-15 mm, yesilimsi-sari, sarimsi-
kahverengi ve nadiren kahverengimsi-kizil renklerde, alt kisimlar yumusak uzun sik tiyld, yukari kisimlarda ise
sakalimsi, kisa ve sert tlyli (Sekil 1, 2).

Tardn Turkiye Florasi’ndaki betiminde bazi eksikliklerin oldugu gorilmektedir. Ding ve ark. (2008) tarafindan
S. argyria tekrardan genisletilmis bir sekilde betimlenmistir. Yukarida yaptigimiz betimlemede tiriin tanimlanmasina
yeni karakterler eklenmis ve degersel élglimlere katkilarda bulunulmustur (Tablo 1).

Tablo 1. Scorzonera argyria’nin Turkiye Florasi’nda (Chamberlain, 1975), Ding ve ark.(2008) tarafindan ve
buldugumuz yeni populasyondan érnekler izerinden yaptigimiz betimlemelerin karsilastiriimasi.

Karakter Scorzonera argyria S. argyria S.argyria
(Flora of Turkey’e gdre betimi) (Ding ve ark. gore betimi) (Yaptigimiz betim)
Tuy rengi - beyaz beyazimsi yada sarimsi-beyaz,
Rizom - 4-10 mm, dallanmamis 5-22 mm, dallanmamis veya nadiren dallanmis,
(rootstock)
Yaprak kenari - undulat ( dalgalr) veya diiz
Cicekli - rozet bagina 1-3, yatik rozet bagina 1-3(8), yatik yada ytkselici
govdeler
Cicek - kapitula basina 15-20 kapitula basina 10-12
Aken bazen hafifce tuberkilli tst kisimlari tiberkulli hafifce tiberkulli veya plriizsiiz
Papus gri kahverengimsi-beyaz yesilimsi-sari, sarimsi-kahverengi ve nadiren

kahverengimsi-kizil
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Sekil 1. S. argyria’nin (Denizli-Babadag) A ) Genel gorintsii B) Cicek durumu.

S. argyria’nin Ding ve ark. (2008) tarafindan 2006 yilinda tespit edilen yayilis alanindan sonra tiire ait ikinci
bir yayihs alani tarafimizca 2008 yilinda Denizli, Kizilcabélik, Babadag’da Evrantepe de 1300-2100 m yiikseklik
arasindaki guiney ve giineybati yamaglarda, kristalize kalker kayalar ile toprak {izerinde yeni bir yayilis alani tespit
edilmigtir (Sekil 3).

- (T e R B U R BT

3

Sekil 2. S. argyria’ya ait Denizli-Babadag’da toplanan A ) Herbaryum drnekleri, B) Aken’ler.
4. Sonuglar ve tartisma

Mugla’dan sonra, ona yakin bir bélge olan Denizli’de saptadigimiz, S. argyria’ya ait ikinci populasyonda arazi
gozlemleri ve toplan érnekler tizerinde yapilan morfolojik 6l¢limler sonucunda; bu turdn, tir igi varyasyonlar gosterdigi
kanisina varilmigtir. Bu populasyonda bitkilerin 6zellikle yaprak kenarlarinin dalgali olusu; yaprak tipinin ters
mizragimsi, kasigimsi, eliptik-yumurtamsidan yuvarlagimsiya kadar genis bir sekilsel farkhilik géstermesi; papuslarin
yesilimsi-sari, sarimsi-kahverengi ve kahverengimsi-kizila kadar farkl renklenmeler gostermesi; kapituladaki ¢icek
sayisinin Mugla-Yilanhdagi’ndaki populasyonunda 15-20 adet, Denizli-Babadag’daki populasyonda ise 10-12 adet
civarinda olduklari belirlenmistir. Bu farkliliklar g6z 6niine alinarak; bu iki populasyonun farkli taksonlar olarak ele
alinabilecegini kanisi uyanmasina ragmen, yaptigimiz ayrintili morfolojik gézlem ve 6l¢limler sonucunda Tablo 2 ve
yaptigimiz betimlemeye bakildiginda, Denizli-Babadag’da bulunan populasyondaki bireylerin yiiksek frekansta bir
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Sekil 3. S. argyria’nin ®Dinc ve ark. (2008) tarafindan tespit edilen ve ‘.Taraf|m|zca tespit edilen yayilis alanlari.

varyasyon gosterdikleri saptanmistir. Bu durumda S. argyria’nin tum populasyonlari ele alindiginda bu farkhliklarin tir
ici varyasyonlar oldugu bir gercektir. Denizli-Babadag’da tespit edilen populasyon ¢ok yogun bicimde otlatma baskisi
altindadir. Ozellikle kegi yetistiriciligi yapilan bu bolgede bitkilerin yenildigi saptanmistir.

S. argyria’nin tehlike kategorisi, bilinen her iki populasyon géz 6nine alinarak ITUCN Red List Categories
Version 3.1 “de ki belirlenmis tehlike kategorileri temel alinarak yeniden ortaya konulmaya ¢alisiimigtir. S. argyria; 100
km?’den daha az potansiyel bir yayilis alanina sahip oldugu, su ana kadar sadece 2 lokaliteden bilinmesi ve alanin
devamli olarak agir otlatmaya maruz kalmasindan 6tiri tiriin tehlike kategorisini “CRBZ1ab(iii)” olarak dnermekteyiz.
Bu turun kritik dizeyde tehlike altinda olusu, yakin gelecekte neslinin yok olmayla karsl karsiya kalacagini
gostermektedir. Bu durumda bu tiire yonelik acilen in-situ ve ex-situ koruma stratejilerinin gelistirilmesi gerekmektedir.
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Abstract

During the study period we inventoried 201 miniature sacred groves covering an area of 13.1 ha. Among these,
10 sacred forests are present in Agastheeswaram, 11 in Thovalai, 72 in Kalkulam, and 108 in Vilavancode taluk. The
floristic richness of the sacred groves in South Travancore (presently known as Kanyakumari district) was analysed. A
total of 329 species belonging to 251 genera of 100 families were enumerated from the miniature sacred forests of
Kanyakumari district. Of these, 42 species were endemic, 40 very rare, 47 rare, and 16 endangered. Since there is
minimal exploitation of these groves, they are considered a home to certain rare, endangered, and endemic plants and
are rich in biodiversity. These sacred groves are closely related to the social and cultural life of a people and a number
of cultural rites and religious rituals have perpetuated the status of a sacred grove, which has ensured the protection of
the sacred grove vegetation in pristine condition.
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1. Introduction

Due to widespread deforestation and land use, large scale changes have taken place in the plant wealth all over
the world (Yesilyurt et al., 2008; Alao, 2009; Tel, 2009; Ocakverd et al., 2009; Prasad and Jeeva, 2009; Akgin et al.,
2010; Yildirim and Kilinc, 2010; Yildiztugay and Kucukoduk, 2010). However, preponderance of small patches of
South Travancore is still preserved as sacred groves. This is due to srong religious beliefs of the indigenous people of
the region (Jeeva et al., 2006; 2007). These groves are locally known as Koil kadu, Kavu, lyarkaikovil (nature temples),
etc. The sacred trees are very good examples of in situ conservation where a single plant is conserved and worshipped
as sacred trees (sthalavriksham or thalamaram) by the residents of the neighborhood (King et al., 1997). Such trees are
both ethnobotanically or culturally important and ecological representative of the region. Under a chosen tree there is a
place for sanctification of the idols or deity of the grove. The deity is mostly erected by a carved stone or clay, in some
cases tying a red color cotton thread or fiber in the sacred tree and worshipped. The inhabitants of this area are
conserving the sacred groves as a part of tradition and culture and possess vast ethnobotanical knowledge to utilize the
precious plant wealth sustainably (Sukumaran and Jeeva, 2008; Sukumaran et al., 2008).

2. Materials and methods

The present study was conducted in South Travancore (presently known as Kanyakumari district) of Tamil
Nadu, Southern Peninsular India (77° 15” — 77° 30" E, 8° 30" — 8° 15" N), located in the part of southern Western Ghats.
It occupies an area of about 1684 sqg. km, which is 1.29 percent of the total geographical area of the state. This district is
comprised of four taluks namely, Agastheeshwaram, Thovalai, Kalkulam and Vilavancode (Figure 1).
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Figure 1. Map showing the location of scared groves studied
3. Results

During the field visits 201 miniature sacred groves covering an area of 13.1 hectare were surveyed (Figure 2)
and information was gathered on sacred trees, taboos, deities, festivals, priests and cultural aspects through personal
contacts, questionnaires and also interviewing villagers, temple authorities and various social organizations. The male
deity associated with the majority of the sacred forest is ‘Nagaraja’ and the female deity is ‘Mariamman’. Of 201
sacred groves surveyed so far, 10 groves are in Agastheeswaram, 11 in Thovalai, 72 in Kalkulam and 108 in
Vilavancode taluk. From the detailed scrutiny the sacred groves has been classified into Thanikaavu (belongs to the
particular person), Kudumbakavu (family grove), Oorkavu (village grove), Pothukavu (community grove) and
Amaithikavu (burial ground) based on the deity, rites, rituals and worships associated with them.

Taxonomically, a total of 329 plant species belonging to 251 genera and 100 families were recorded in 40
sacred forest patches of the study area. Among these, 139 (42.25%) were trees, 95 (28.88%) shrubs, 79 (24.01%) herbs
and 16 (4.86%) climbers including lianas. Of 100 families, 98 families were angiospermic and 2 gymnospermic families
such as Cycadaceae and Gnetaceae. Fabaceae was the dominant family with 14 genera and 18 species, and it was
followed by Euphorbiaceae and Moraceae (15 species each), Acanthaceae and Rubiaceae (12 species each),
Apocynaceae, Mimosaceae and Verbenaceae (10 species each), Arecaceae, Caesalpiniaceae and Combretaceae (8
species each).

In angiosperms, among the dicotyledons, 134 plant species (40.73%) come under Polypetalae, among them 70
were trees, 38 shrubs, 23 herbs and 3 climbers. Gamopetalae had 109 plant species (33.13 %), of these 29 were trees,
42 shrubs, 28 herbs and 10 climbers. Out of 47 species (14.28 %) of Monochlamydeae, 25 were trees, 9 shrubs, 12
herbaceous species and one climber. Thirty-nine species (11.25%) of monocotyledons from 17 families were identified,
among them 12 were trees, 8 shrubs, 16 herbs and one climber. Two species namely Cycas circinalis L. and Gnetum ula
Brongn. belonged to the gymnosperms.

The angiospermic species Petiveria alliacea L. of family Phytolaccaceae has been newly reported from one of
the groves of Kalkulam taluk as an addition to the flora of Tamil Nadu. An important pteriodphyte Tectaria zeilanica
(Houtt.) Sledge. (Dryopteridaceae) has been rediscovered after Beddome — 1864 (Figure 3) (Sukumaran et al., 2007).
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Figure 2 a-h. An overview of the studied sacréd forest — a): Entrance of Templeassoiatd with sacred forest
b) Temple, ¢) Security guards at the entrance d) Tiger €) Strychnos sp. associated with the flora of sacred forest f)
and g) Orchids h) Ficus tree

The endemics were about 8% of the total species content of all the sacred groves inventoried during the present
study. Out of 329 species studied, 41 species belonging to 34 genera and 23 families were endemic, and 103 species
belonging to 83 genera and 55 families were rare and endangered.
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Figure 3 a-f. Tectaria zeilanica (Houtt.) Sledge. (Dryopteridaceae) — a rare pteridophytic species rediscovered from the
studied sacred forest after Beddome — 1864 a and b. Sacred forest showing understorey flora c. Tectaria zeilanica

d. Frond with reproductive organ , e and f) Near life cycle completion.

Among the 41 endemic plant taxa, 2 species are endangered, 10 species are rare and 25 very rare. Of them 30
were tree species, 8 shrubs, 2 herbs and one climber. Ebenaceae and Moraceae had the highest number of endemic
species (5 species each), followed by Clusiaceae (4 species), Caesalpiniaceae, Dipterocarpaceae, Flacourtiaceae,
Melastomaceae, Meliaceae and Rubiaceae (2 species each) whereas, 15 families having single species. The endemic
species such as, Artocarpus hirsutus Lam., Asteriastigma macrocarpa Bedd., Atlantia monophylla (L.) Correa.,
Caesalpinia mimosoides Lam., Diospyros ebenum Koen., Hydnocarpus laurifolia (Dennst.) Sle., Naregamia alata
Wight & Arn., Persea macrantha (Nees.) Kosterm. and Tetracera akara (Burm.F.) Merr. are widely distributed
throughout the study area and their presence in different types of vegetation covers reflects their wide adaptability.

The groves also harbour 103 rare and endangered plant species, among them 64 were trees, 20 shrubs, 16 herbs
and 3 climbers. Moraceae was dominating in terms of species composition and it had 11 species, followed by Fabaceae
(7 species), Ebenaceae (5 species), Clusiaceae, Combretaceae and Euphorbiaceae (4 species each), Meliaceae,
Rubiaceae and Rutaceae (3 species each), 13 families were represented by 2 species, whereas, 33 families were
monospecific.

The phytogeographic elements of these groves showed predominance of Asiatic elements (89 species- 27.1%),
followed by pantropical elements having 46 species (14%) as the dominant one and the species endemic to western
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Ghats posses 41 species (12.5%) which occupy the codominant group, the remaining elements are drawn from the
neighbouring phytogeographic domain such as Afro-Asian, Indo-Srilankan sharing the rest of the species.

It is interesting to see that some of the keystone and flagship species are recorded from these groves. Keystone
species refers to a species, which is critical for the survival of several other species in the community, whereas,
Flagship species are the dominant species of the community, which serve as markers. Ficus benghalensis L., Ficus
religiosa L., Artocarpus heterophyllus Lam. and Artocarpus hirsutus Lam. were keystone species recorded from the
sacred groves. The flagship species found in the groves were Antiaris toxicaria (Pers.) Lesch., Diospyros ebenum
Koen., Mesua ferrea L.and Vateria indica L.

Most of the plants recorded from sacred groves of Kanyakumari district are economically important. The
medicinal plants comprise of 194 species, 34 species having timber value and 19 species were regarded for minor forest
produce. Many multipurpose species have also been reported from groves. Of these, 23 species are used as timber and
medicine, 34 species as medicine and minor forest produce, 18 species as minor forest products and timber, and 10
species as timber, medicine and minor forest produce.

In addition to this, pteridophytes (24 sp.), bryophytes (4 sp.), lichens (5 sp.), fungi (7 sp.), and 30 species of
microalgae (from the water resources associated with the groves) were reported from these groves. It is interesting to
note that these patches are also rich in faunal wealth with 21 species of mammals, 20 reptiles, 34 birds, and 48 insects.

However, in recent days needs and greeds of people have resulted in weakening of religious beliefs, leading to
fragmentation of habitat. This study revealed that a number of valuable plant species are found in the sacred groves. If
conservation measures are not introduced in near future, there may be great loss of plant diversity. Strengthening
researches and pooling data from such investigations could be helpful in developing suitable measures to develop
appropriate technology by involving the indigenous communities towards reorientation of traditional psyche through
environmental consciousness by nature lovers, environmental practitioners and researchers will be an effective
approach for conserving biological wealth.
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Ethnobotanical aspects of Kapidag Peninsula (Turkey)
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Abstract

The Kapidag Peninsula lying in the northwest of Marmara Region of Turkey and with an area of 300 km? is
situated in the province of Balikesir. An ethnobotanical survey was undertaken during 2004-2006. 119 people from 7
villages in Kapidag Peninsula were interviewed in this study. Being evaluated, the information obtained about the use of
plants was classified as medicinal (44 taxa belonging to 33 families), food (40 taxa belonging to 21 families), dye (4
taxa belonging to 4 families), fuel (4 taxa belonging to 4 families), ornamental (5 taxa belonging to 5 families) and
other purposes (12 taxa belonging to 11 families). In all 88 taxa belonging to total 47 plant families were evaluated
ethnobotanically.

Key words: Balikesir, Ethnobotany, Kapidag Peninsula, Turkey

ES

Kapidag yarimadasi’nin (Turkiye) etnobotanik ¢zellikleri

Ozet

Tiirkiye’nin Kuzeybati Marmara Bolgesi’nde yer alan ve 300 km? yiizélglimii olan Kapidag Yarimadasi,
Balikesir ili sinirlari icerisindedir. Bu yarimadada 2004-2006 yillari arasinda etnobotanik bir calisma yapildi. Bu
arastirmada, yarimadada bulunan 7 kdye ait 119 kaynak kisi ile gérustlmastir. Bitkilerin kullanimi ile ilgili olarak elde
edilen bilgiler degerlendirildiginde, tibbi (33 familyaya ait 44 takson), gida 21 familyaya ait 40 takson), boya (4
familyaya ait 4 takson), yakit (4 familyaya ait 4 takson), sus (5 familyaya ait 5 takson) ve diger kullanim amaglari (11
familyaya ait 12 takson) olarak siniflandiriimistir. Sonugta, toplam olarak 47 familyaya ait 88 takson etnobotanik
Ozellikleri agisindan degerlendirilmistir.

Anahtar kelimeler : Balikesir, Etnobotanik, Kapidag Yarimadasi, Turkiye
1. Introduction

The study of traditional uses of plants and their products in the world in general and in the Mediterranean
region in particular has been progressively increasing during the past few decades (Rivera et al., 2005; De Natale and
Pollio, 2007). The medicinal plants are widely used these days in most developing countries for the maintenance of
health (UNESCO, 1996). In Europe, more than 1500 species of aromatic plants are used in Albania, Bulgaria, Croatia,
France, Germany, Hungary, Poland, Spain, Turkey, and the United Kingdom (Hoareau and Da Silva, 1999). An
increasing reliance on the use of traditional medicines in the industrialised societies is being observed (UNESCO,
1998). The wild plant foods have a key nutritive role in the cuisines of rural populations all over the world. Due to the
renewed interest in ethnobotany especially over the past decade, it has become important that we establish a proper
knowledge base of these plants, bringing together information on their ecology, habitat and distribution.
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Interest in the field of ethnobotany in Turkey is also increasing and a lot of work is being carried out. Several
papers have been published by different investigators notable ones among them are Oztiirk and Ozgelik (1991), Sezik et
al. (1991, 1997), Yesilada et al. (1993), Fujita et al. (1995), Honda et al. (1996), Alpinar and Sach (1997), Tuzlaci and
Erol (1999), Alpinar (1999), Tuzlaci and Tolon (2000), Ertug (2000), Tuzlaci and Aymaz (2001), Ozgen et al. (2005),
Dogan et al. (2005), Ozgokee and Ozgelik (2005), Everest and Oztiirk (2005), and Cansaran and Kaya (2010).

Our aim here was to collect information about the traditional uses of plants from Kapidag peninsula. The
peninsula is located at the intersection of three major phytogeographical regions of Turkey, Mediterranean, Irano-
Turanian and Euro-Siberian. Although the peninsula has attracted the attention of several ecologists because the
elements from all three phytogeographical regions grow in harmony in the peninsula, no information was available on
the ethnobotanical aspects. The existence of world famous “Gzikos and Belkis” ruins, summer touristic centres and
agricultural practices are the three main factors that influence the natural plant cover of the peninsula (Oflas and Oztiirk,
1987). The area has also experienced huge migrations of different Turkish tribes during its history (Yakupoglu, 2001,
2004). This prompted us to undertake this study before the information is completely lost.

Study Area

The triangular shaped Kapidag peninsula with an area of over 300 km? lies in the north of Balikesir province,
between 27" 30'W - 28 15'E longitude and 41° 15 N - 41 43’ S latitude flanked on the north by Marmara Island, in the
south by Bandirma, in the east by Fener Island, Bay of Marmara and in the west by Edincik and Erdek Bay (Figure 1).
It includes important centres like Erdek, Tathisu, Sahinburgaz, Ocaklar, ilhankdy, Turankdy, Ormanh, Cayagzi, and
Karslyaka.

The altitude varies between 10-782 m and climate is semi-humid mild type (Akman and Daget, 1971). The
mean annual temperature is 12.4°C and means annual precipitation 694.4 mm (Oflas and Oztiirk, 1987). The area
abounds in vineyards, fruit orchards and olive plantations. The highest parts are surrounded by forest.

The Mediterranean elements generally dominate the area from 0-300 m, mixed deciduous plants together with
some maquis elements from 300-600 m and deciduous and evergreen trees from 600-1000 m. The tree species which
one commonly comes across in the area are; Turkish pine (Pinus brutia) and black pine (P. nigra subsp. caramanica).
The species of elm (Ulmus), hornbeam (Carpinus), beech (Fagus), oak (Quercus) and alder (Alnus) are also found to
grow among these pines. P. brutia however, starts appearing at 100-200 m and goes up to an altitude of 400-500 m,
whereas its upper limits exist around 1200 m in Taurus range. Its limitation to lower altitudes in the peninsula could be
attributed to the climatic interference from north Anatolia. P. nigra subsp. caramanica appears at 500-600 m in this area
but around 1200-1300 m in Taurus range. The major part of the peninsula is covered by the typical maquis elements
such as, kermes oak (Quercus coccifera), mastic (Pistacia lentiscus), terebinth (P. terebinthus), laurel (Laurus nobilis),
mock privet (Phillyrea latifolia), asparagus (Asparagus acutifolius), olive (Olea europaea), prickly juniper (Juniperus
oxycedrus), Spanish broom (Spartium junceum), myrtle (Myrtus communis) and the species of Christ’s-thorn (Paliurus),
sumac (Rhus), rockrose (Cistus) and arbutus (Arbutus). The typical species of black sea region such as common hazel
(Corylus avellana), heather (Calluna vulgaris) and firethorn (Pyracantha coccinea) also occur together with these
species. The phryganic elements found in Kapidag are thorny burnet (Sarcopoterium spinosum), Cretan rockrose
(Cistus creticus), sage-leaved rockrose (C. salviifolius) and topped lavender (Lavandula stoechas). Sycamore (Platanus
orientalus), common hazel (Corylus avellana), oriental alder (Alnus glutinosa) and raspberry (Rubus sp.) dominate
mainly the humid valleys. These are mixed up with the moisture loving Mediterranean elements. The north facing
slopes of Kapidag are covered by a vigorous mixed forest of hornbeam (Carpinus), chestnut (Castanea) and oak
(Quercus). Among these forests we also find the species of poplar (Populus), maple (Acer), linden tree (Tilia),
cranberry (Cornus), rhododendron (Rhododendron) and bracken fern (Pteridium). The oaks occur either as pure or in
the form of mixed stands (Oflas and Oztiirk, 1987).

2. Materials and methods

This investigation covered seven villages and Erdek district between 2004 and 2006 (Figure 1). Interviews
were done with peasants, shepherds, elderly people of the village, experienced adults and people sitting in the tea
houses, those working in the fields. In all seven villages on the basis of cultural differences were surveyed. Field
investigations included surveys of local markets and interviews with villagers from seven villages. The ethnobotanical
data was collected mainly in and around the rural areas, noting the species name, local names, parts used, applications,
number of users and family prescriptions. Ethnobotanical uses of plants are given under their family names, in
alphabetical order. In all 119 people were interviewed and 210 voucher specimens were collected. These were
taxonomically identified with the help of ‘Flora of Turkey and the East Aegean Islands’ (Davis, 1965-1985; Davis et al.,
1988; Guner et al., 2000) and deposited in the personal collection of the authors.
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Figure 1. The map showing study area in Kapidag Peninsula-Turkey

3. Results

Although modern pharmaceuticals have taken the place of folk cures in many parts of the world, the
phytotherapeutical use of wild herbs still has some importance in our survey area. Lately, the fear of losing their cultural
heritage has prompted people in the region to start production of medicinal plants. In this study, special attention has
been given to the plants that fall within this category (Simsek et al., 2005).

Demographic features of the informants were evaluated according to the classification given by Erikson
(1980). The age distribution was defined as early adult age for the persons whose age is below 20 years, middle adult
means between 21- 30 years, late adult between 31-50 years, and old aged above 50 years.

According to the information collected from our informants from villages in the Kapidag Peninsula, some of
the species were reported to have multipurpose uses such as; medicinal, food, fuel and dyes; others served
miscellaneous purposes. Several plants are used for different diseases (Table 1). Tilia rubra subsp. caucasica (sore
throat, cold, 97 users), Leontice leontopetalum subsp. leontopetalum (hemorrhoids, 79 users), Tribulus terrestris
(against kidney stone, tension, 75 users), Anthemis austriaca (ovary diseases, cough,75 users), Centaurea iberica (for
kidney stones, 73 users), Cucurbita moschata (intestinal worm, diabetics and tension, 68 users), Eryngium creticum
(anti-cough, kidney inflammation, 67 users) and Teucrium polium (stomach ailments, 67 users) are the typical
examples used in the treatment of many ailments.

Table 1. The plants used for the medicinal purposes in the villages of Kapidag peninsula

Family and species names Local Name Part used Application and number of use
ANACARDIACEAE

Pistacia terebinthus L. subsp. terebinthus Citlembik Leaves Cancer, stomach aches, 32
APIACEAE

Eryngium creticum Lam. Diken Stem Anti-cough, kidney inflammation, 67
ARACEAE

Dranunculus vulgaris Schott. Yilan otu Root, leaves Cancer, rheumatic, 44
ASPLENIACEAE

Aspleniim adiantum-nigrum L. Karabacak otu Frond Sinusitis, tension regulator, 39
ASTERACEAE

Anthemis austriaca Jacg. Papatya Flowers Ovary diseases, cough,75

Artemisia absinthum L. Pelin otu Leaves Diabetes, 44

Bellis perennis L. Nisan papatyasi Flowers Sore throat, 58

Centaurea iberica Trev. ex Spreng. Cakirdiken, Aboveground | Dropping Kidney stones, 73
BERBERIDACEAE

Leontice leontopetalum L. subsp. leontopetalum | Patlangag Tuber Hemorrhoids, 79
BRASSICACEAE

Nasturtium officinale R.Br. Germede Aboveground | Dropping kidney stones, 43
CAPRIFOLIACEAE

Sambucus ebulus L. Sultan otu Leaves Hearth diseases, tension regulator ,29
CISTACEAE

Cistus creticus L. Pamuk otu Stem Diarrhoea, 23

CLUSIACEAE

Hypericum perforatum L. Kantoron, sari kantoron | Stem Stomach ailments, ulcer, 53
CUCURBITACEAE

Cucurbita moshata (Lam.) Poir. Bal Kabagi Seeds Intestinal worm, diabetics and tension, 68

Ismet UYSAL et al., Ethnobotanical aspects of Kapidag Peninsula (Turkey)



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

Table 1. (Continue)

Ecballium elaterium (L.) A. Rich.

Seytan kelegi, dilvelek

Fruits

Sinusitis, haemorrhoids, 46

CUPRESSACEAE

Juniperus oxycedrus L. subsp. oxycedrus Ardig Stems, leaves Injure treatment, 35
DIOSCOREACEAE
Tamus communis L. subsp. cretica (L.) Boiss. Yilan otu Root Ache treatments, 45
ELAEAGNACEAE
Elaeagnus angustifolia L. Igde Flowers Kidney aches, 20
EQUISETACEAE
Equisetum ramosissimum Desf. Atkuyrugu Aboveground Rheumatism joints, 23
FABACEAE
Trifolium campsetre L. Kozalakh tirfil, tirfil Leaves Acne treatment, 56
GENTIANACEAE
Centaurium pulchellum (Swartz) Druce Kirmizi kantoron Stem Injure treatments, 41
LAMIACEAE
Lavandula stoechas L. stoechas Karabas otu Aboveground tension regulator , sinusitis, 39
Melisa officinalis L. Melisa, ogulotu If_leaves, Cholesterol and tension, 86

owers
Origanum majorana L. Mercankdsk Leaves, seeds Stomach aches, atherosclerosis, 78
Rosmarinus officinalis L. Biberiye Leaves Tension regulator, 76
Salvia fruticosa Mill. Adagay! Aboveground Antipyretic, sore throat, 92
Teucrium polium L. Yavsan Stem Stomach ailments, 67
LAURACEAE
Laurus nobilis L. Defne Seeds Sinusitis and rheumatism, 64
LILIACEAE
Allium sativum L. Sarimsak Whole plants Intestinal worm treatment, tension, 91
Asphodelus aestivus Brot. E&Il:]l’ls(;’ISI hidrellez Root Kidney stones, Eczema, 67
MALVACEAE
Malva sylvestris L. Ebegiimeci Leaves g(g;dney ailments, haemophilia, sore throat,
MYRTACEAE
Myrtus communis L. subsp. communis Mersin Leaves Diabetes, laxative, 55

PLANTAGINACEAE

Plantago lanceolata L.

Sinirli ot, damarli ot

Leaves,flowers

Injure and blain treatment, stomach aches,
39

PLATANACEAE

Platanus orientalis L. Cinar Stem bark Kidney stone dropping, 63
POACEAE

Cynodon dactylon (L.) Pers. var. dactylon Ayrik otu Root Kidney stone dropping, laxative, 54
POLYGONACEAE

Rumex tuberosus L. Kislek Stem, leaves Tension regulator, kidney stone dropping, 58
PUNICACEAE

Punica granatum L. Nar Flowers tension regulator , 44
RANUNCULACEAE

Eg\ggnculus ficaria L. subsp. ficariiformis Rouy.& Basur otu Root Hemaorrhoids and Eczema, 59
ROSACEAE

Mespilus germanica L. Doéngel Leaves, fruits Diarrhoea, gastric, 50

Pyrus elaeagnifolia Pall. Ahlat Leaves, fruits Diabetes, goitre
SCROPHULARIACEA

Verbascum sinuatum L. var. sinuatum Cildir Aboveground Stomach ache on babies, 30
TILIACEAE

Tilia rubra DC. subsp. caucasica (Rubr.) V.Engler. lhlamur Leaves,flowers | Sore throat, cold, 97
URTICACEAE

Urtica dioica L. Isirgan Aboveground Eczema, diabetes, femine ailments, 89
ZYGOPHYLLACEAE

Tribulus terrestris L. Coban ¢okelegi Aboveground Kidney stone dropping, tension, 75

Leaves of Tilia rubra subsp. caucasica are used to for sore throat and cold, so its leaves are boiled and their
water is drunk. Tuber of Leontice leontopetalum subsp. leontopetalum is used for haemorrhoids, so its tubers are pulled
out of the ground and sliced, then swallowed as a pill twice a day. Aboveground parts of Tribulus terrestris are used to
expel kidney stones from body and to reduce tension, so if thorns of the plant are boiled and the water is drunk, kidney
stone is thrown out of body and tension is regulated. Flowers of Anthemis austriaca are used for ovary diseases and
cough. Boiled water is poured over the dried flowers of the plant and steeped like tea then its water is drunk.

Aboveground parts of Centaurea iberica are used to for kidney stones. Boiled water is poured over the dried
aboveground parts of the plant and steeped like tea then its water is drunk. Seeds and fruit stalk of Cucurbita moschata
is used for intestinal worm, diabetes and tension. The seeds of the plant are consumed as either roasted or non-roasted.
Stalks of the fruit are peeled, boiled two hours and its water is drunk. Stem of Eryngium creticum is used for anti-cough
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and kidney inflammation, so dried stems are boiled and its water is drunk. Stems of Teucrium polium are used to for
stomach ailments, so stems of the dried plant are put into boiled water and steeped, then drunk every day.

A total of 40 taxa are used as food plants (Table 2). A classification of these according to the usage parts shows
that in 14 taxa (35.0%) only fruits are consumed, aboveground parts in 9 taxa (22.5%), leaves in 8 taxa (20.0%), stems
and leaves in 4 taxa (10.0%), inflorescences in 2 taxa (5.0%), root in 1 taxon (2.5 %), stem in 1 taxon (2.5%) and resin
from 1 taxon (2.5%).

Table 2. The plants used as food in the villages of Kapidag Peninsula

Family and species names Local Name Part used Application and number of use
ANACARDIACEAE

Pistacia terebinthus L. subsp. terebinthus Citlembik Fruits Knick-knack, 32

Rhus coriaria L. Sumak, Somak Fruits Spice

APIACEAE

Anethum graveolens L. Dereotu Aboveground | Salad and meal, 74
Foeniculum vulgare Mill. Tere, caksir Aboveground | Salad and meal, 30
Oenanhe pimpinelloides L. Kazayag| Stem, leaves | Salad and meal, 56
Orlaya daucoides (L.) Greuter. Kazayag| Leaves Salad

Petroselinum crispum (Mill.) Nyman Maydanoz Leaves Salad and meal., 96
ASTERACEAE

Cichorium inthybus L. Hindiba Leaves Salad and food, 23
Hypochoeris radicata L. Sari hindibag Leaves Salad, 34

Scolymus hispanicus L. Sevketi bostan, Kenger | Aboveground | Meal, 61
BRASSICACEAE

Raphanus raphanistrum L. Turp filizi Stem, leaves Salad and meal, 82
Rapistrum rugosum (L.) All. Hardal Root Meal, 43

Sinapis alba L. Hardal Leaves Salad and meal, 59
BORAGINACEAE

Trachystemon orientalis (L.) G.Don. Kaldirak Leaves Meal, 38
CHENOPODIACEAE

Chenopodium album L. Istir Aboveground | Meal, 59

Salicornia europaea L. Deniz borilcesi Stem, leaves Meal, 34
CONVOLVULACEAE

Convolvulus arvensis L. Tarla sarmasigi Inflorescence | Eaten fresh, 25
ELAEAGNACEAE

Elaeagnus angustifolia L. igde Inflorescence | as tea, 26
ERICACEAE

Arbutus unedo L. Kumarika Fruits Jam, 45

FAGACEAE

Castanea sativa Mill. Kestane Fruits Boiled and knick-knack, 97
JUGLANDACEAE

Juglans regia L. Ceviz Fruits Eaten dry, 98
LAMIACEAE

Lamium purpureum L. var. purpureum Ballibaba Fruits Nectar, 18

Mentha piperita L. Nane Leaves as tea and eaten dry, 94
MORACEAE

Ficus carica L. subsp. carica Incir, yemis Fruits as tea and eaten dry, 96
Morus alba L. Akdut Fruits Jam, eaten fresh, 85
ROSACEAE

Prunus spinosa L. subsp. dasyphylla (Shur) Domin. | Glivem Fruits Eaten fresh, 68

Pyrus elaeagnifolia Pall. Ahlat Fruits Eaten fresh and pickle, 78
Rubus canescens DC. Bogurtlen Fruits Eaten raw, 90

Rubus sanctus Schreb. Kapini Fruits Meal and jam, 42
OLEACEAE

Olea europaea L. subsp. europaea Zeytin Fruits Salted, 99
PAPAVERACEAE

Papaver rhoeas L. Zalla Leaves Meal, 29

PINACEAE

Pinus brutia Ten. Cam Resin Gum, 47
POLYGONACEAE

Polygonum bellardii All. Madimak Aboveground | Meal, 90

Rumex conglomeratus Murray. Labada Aboveground | Meal, 54

Rumex patientia L. Labada Aboveground | Eaten fresh and meal, 67
Rumex tuberosus Kislek Stem, leaves Eaten fresh and meal, 74
PORTULACACEAE

Portulaca oleracea L. Semizotu Stem Salad and meal, 30
PUNICACEAE

Punica granatum L. Nar Fruits Eaten fresh as fruit, 84
URTICACEAE

Urtica dioica L. Isirgan Aboveground | as tea, 53

Urtica urens L. Isirgan Aboveground | as tea, 44
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In all 4 taxa are used as dye plants (Table 3) and two black dyes, 1 brown dye and 1 deep brown dye are
extracted from these plants and evaluated in the dyeing of carpets. Stems of 4 plant species are used as fuel in this
region (Table 3). These are Arbutus unedo, Quercus infectoria, Olea europaea subsp. europaea and Pinus brutia.
Mostly Arbutus unedo and Quercus infectoria are used for this purpose. The species like Katirtirnagl (Spartium
junceum), Beyaz zambak (Lilium candidum), Gulfatma, gulhatmi (Alcea pallida), Kargl (Arundo donax) and Papur
(Typha angustifolia) belonging to the families Fabaceae, Liliaceae, Malvaceae, Poaceae and Typhaceae respectively are
used as ornamental plants. Out of these whole parts of 2 species, stems and flowers of one species and flowers of 2
species are used.

Table 3. The plants used for different purposes in the villages of Kapidag Peninsula

Family and species names Local Use Part used Application and number of use
ANACARDIACEAE
Rhus coriaria L. Sumak, somak Root, stem barks It dyes black colour, 21
CISTACEAE
Cistus creticus L. Pamuk otu Stem Silk worming, 23
ERICACEAE
Arbutus unedo L. Kumarika Stem Wood fuel, 12
Erica arborea L. Piren Flowers and stem Apiculture, home goods, silk worming, 13
FABACEAE
Trifolum hybridum L. Tirfil Aboveground Provender, 78
Trifolium purpureum Lois. var. purpureum Tirfil Aboveground Provender, 54
FAGACEAE
Castanea sativa Mill. Kestane Stem Construction and furniture material, 17
. . . Stem galls It dyes brown colour, 17
Quercus infectoria Oliv. Mese, pirnal Stem Wood fusl. charcoal, 32
JUGLANDACEAE
Juglans regia L Ceviz Leaves It dyes deep brown colour, 34
) Stem, stem barks Home goods, aesthetic, 23

LAMIACEAE
Melisa officinalis L. Ogulotu Leaves, flowers, stem | Apiculture, 16
LAURACEAE
Laurus nobilis L. Defne Leaves Hair care,19
LILIACEAE
Asphodelus aestivus Brot. Cirig, Hidrellez kamgisi | Whole plant Faith, 67
MORACEAE
Morus alba L. Akdut Leaves Silk worming, 18
OLEACEAE
Olea europaea L. subsp. europaea Zeytin Stem Wood fuel, 65
PINACEAE

. . Stem Wood fuel, 51
Pinus brutia Ten. Gam Stem and resin Goods, boat care, 11
PLATANACEAE
Platanus orientalis L. Cinar Leaves It dyes black colour, 26
POACEAE
Phragmites australis (Cav.) Trin. ex Steudel. | Kamig Stem Construction material, fence making, 12

Although modern pharmaceuticals have taken the place of folk treatment in many parts of the world during the
past decades, traditional systems of medicine have also become a topic of global interest. Current estimates suggest that,
in many developing countries, a large proportion of the population rely heavily on traditional practitioners and
medicinal plants to meet primary health care needs. Although modern medicine may be available in these countries,
herbal medicines have often maintained popularity for historical and cultural reasons (Al-Khalil, 1995; WHO, 1991,
1999). Knowing what herbs to take for which ailment is very important. Ideally, a plant can be regarded as “‘safe’” if it
is used for both food and medicine.

Local people of the Kapidag Peninsula have a long history of traditional uses for plants, which was gained
through a long experience. The demographic status of informants in this study was generally over 50 years old, level of
education being literate, employed, living generally in towns or villages, more than 10 years in the survey area and
gender is mostly male. The percentage of informants below 20 years age is 0.8%, 12.6% between 20- 31 years, 15.1%
between 31-49 years and 71.4% for over 50 years age. Level of education of informants was 6.72% illiterate, 57.9%
literate and 35.3% graduates from elementary or middle school. Marital status of informants was unmarried 4.2%,
married 94.5% and widowed 0.8%. Employment status was employed 55.5% and unemployed 44.5%. In general 7.6%
of the informants lived in the large city and 92.4% were town or village dwellers. The duration of residence of
informants in the survey area was as follows; less than 10 years 4.2% and more than 10 years 95.8%. Gender of
informants was 47.9% females and 52.1% males.

The results on the use of plants as traditional medicine, food, fuel and dyes are presented in tables 1-3. In all 88
taxa belonging to 47 families were recoded to be used ethnobotanically. The primary use is for eczema, including
wounds, abscesses, and bleeding followed by the treatment of gastrointestinal disorders, including stomach ache,
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ulcers, diarrhoea, haemorrhoids, and respiratory ailments (e.g., the common cold, cough, and bronchitis). A perusal of
the tables reveals that mostly used parts are whole plant, leaf and stem. Out of these the number of taxa whose
aboveground parts were used was 8 (18.1%), in 10 taxa (22.7%) only leaves were used, stems in 5 taxa (11.4%), roots
in 4 taxa (9.1 %), flowers in 4 taxa (9.1%), frond in 1 taxon (2.3%), seeds in 2 taxa (4.5%), stems and leaves in 2 taxa
(4.5%), leaves and fruits in 2 taxa (4.5%), only fruit in 1 taxon (2.3%), stem barks (2.3%) in 1 taxon, all plant parts in 1
taxon (2.3%), whole plant in 1 taxon (2.3%), leaf and seed in 1 taxon (2.3%), and tuber in 1 taxon (2.3%) (Table 1).
Most used parts are fruit, aboveground, leaf and stem. Four species were used for food in all eight villages. These are
Juglans regia (82.3%), Oleaea europaea. subsp. europaea (83 %), Castanea sativa (81.5 %), Rubus canescens (75.6%).
Some plants, such as Orlaya daucoides, Cichorium intybus and Hypochoeris radicata are consumed as fresh salad. A
dressing consisting of olive oil and lemon juice is typically added to salads. Some plants, like Anethum graveolens,
Foeniculum vulgare, Oenanthe pimpinelloides, Petroselinum crispum, Raphanus raphanistrum, Rapistrum rugosum,
Mentha piperita, Urtica dioica are used in salads to give pleasant fragrant flavours.

It was observed that natural dyeing was not common here in spite of the fact that 4 important dye plants were
distributed in this area. If 4 dye plants are classified according to usage parts, leaves of 2 species (50%), stem galls of
one species (25%), and bark of root and stem (25%) of one species are used. Wild plants were of less economic value
compared with cultivated plants. In this respect, the only wild plants commonly Rhus coriaria, Quercus infectoria,
Juglans regia and Platanus orientalis are sold in markets and public bazaars. Encouraging the use of natural dyeing in
Kapidag Peninsula could make valuable contributions to the economy and culture of the peninsula.

Several taxa were recorded as being used for more than one purpose. However, such multipurpose plants were
not commonly reported by the villagers. Moreover, the authors were told that the use of such multipurpose plants like
Arbutus unedo, Juglans regia and Castanea sativa has decreased markedly in recent years.

We found that local names for most of our taxa were identical to those used in other Turkish cities. However,
some local names were very different from those previously recorded (Baytop, 1984). Some plants recorded by us have
vernacular names that represent new records for both the district and Turkey, for example, Nasturtium officinale
(germede), Rumex tuberosus (kislek), Verbascum sinuatum var. sinuatum (¢ildir), Foeniculum vulgare (caksir), Arbutus
unedo (kumarika), Rubus sanctus (kapini) and Papaver rhoeas (zalla).

The clearing of lands for agriculture, together with the modern farmer’s over dependency upon the use of
chemical herbicides, has had an adverse effect on the natural vegetation (Simsek et al., 2005). These changes, in time,
could very well bring about an end to traditional folk medicine (Simsek et al., 2005). In view of this, ethnobotanical
studies are becoming more urgent and are focusing particularly on the documentation of traditional uses of plants by
native cultures (Ozgen et al., 2005). Unfortunately, native people throughout the world are fast losing some of their
most important traditions including the knowledge of how to recognize and use economically valuable wild plant
species. It is important therefore that we collect and record information as soon as possible and this process should be
carried out as many villages as possible because some information may vary from village to village, even when they are
situated very close to each other. Indigenous resource management strategies will prove of great help in this connection.
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Abstract
The genus Picoa Vittad. is recorded from Turkey for the first time, by determining the Picoa lefebvrei (Pat.)
Maire. Short description of the taxon is provided together with the photograps of fruit bodies and microstructures.

Key words: Ascomycota, Biodiversity, Macrofungi, New record.

ES

Picoa Vittad., Turkiye i¢in yeni bir domalan cins kaydi

Ozet
Picoa Vittad. cinsi, P. lefebvrei (Pat.) Maire.’nin tanimlanmasiyla Turkiye’den ilk kez kaydedildi. Ttr{in
makroskobisi ve mikroskobisine ait fotograflarla birlikte kisa tanimlamasi verildi.

Anahtar Kelimeler: Ascomycota, Biyogesitlilik, Makromantarlar, Yeni kayit
1. Introduction

Picoa Vittad. is a mycorrhizal hypogeus ascomycete truffle genus with four confirmed species (Picoa juniperi
Vittad., P. lefebvrei (Pat.) Maire, P. melospora G. Moreno and P. pachyascus M. Lange) (www.speciesfungorum.org;
accessed 15 March 2010). Picoa lefebvrei, main interest of this work, was first proposed by Patouillard (1894) as
Phaeangium lefebrvrei, by describing the sample with a smooth, villose, brown surface; a milk-white, homogenous
gleba; and ovoid, smooth, hyaline spores. Disputing the Patouillard’s description related to sporocarp surface and gleba
structure, Maire (1906) synonymized the Phaeangium lefebvrei to Picoa lefebvrei on the basis of his observations
(Alsheikh and Trappe, 1983). Though Alsheikh and Trappe, like Fisher, Masseee and Bataille, continued to recognize
the genus Phaeangium (Alsheikh and Trappe, 1983), we follow the Maire’s conclusion, in accordance with the most
recent literature (Moreno et al., 2000; Kirk et al., 2008).

The genus Picoa is known to ocur in Tunisia (Patouillard, 1984), Kuwait, Algeria, Libya, Iraq (Alsheikh and
Trappe, 1983), North America (Fellner and Biber, 1989), Egypt (Pacioni and EI-Kholy, 1994), France (Riousset et al,
1989), Spain (Moreno et al, 2000), Iran (Ammarellou and Trappe, 2007) and Israel (Kagan-Zur and Roth-Bejerano,
2008). According to the current checklists (Solak et al., 2007; Sesli and Denchev, 2008) Picoa lefebvrei has not
previously been recorded from Turkey.

The study aims to contribute to macromycota of Turkey by adding a new generic record.
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2. Materials and methods

Picoa samples were collected from Elazig and Urfa provinces (Fig. 1). Following standard mycological
techniques, necessary macroscopic and microscopic data were obtained and the samples were identified with the help of
Alsheikh and Trappe (1983) and Moreno et al. (2000). Microphotographs were taken by Leica DFC 290 through a light
microscope Leica CME. The specimens are kept in the fungarium of Fatih University, Faculty of Art & Science,
Department of Biology.

3. Results

Ascomycota

Pezizomycetes

Pezizomycetidae

Pezizales

Incertae sedis

Picoa lefebvrei (Pat.) Maire (1906).

Synonym: Phaeangium lefebvrei Patouillard, (1894)
Terfezia schweinfurthii Hennings, (1901)

Macroscopic features: Ascocarp hypogeous, gregarious 7-25x7-27 mm, subglobose to irregular, brown,
reddish-brown to dark brown, coverd with a reddish-brown, with more or less irregular pyramidal rounded warty
mycelial tomentum. Gleba evenly white when young, white to paler white with fertile pockets separated by pale off-
white veins when mature (Fig. 2a). Odour strong, pleasant.

Microscopic features: Ascospores 22-27x%20-25 um, broadly ellipsoid to globose, hyaline with a large lipid
guttule, thin and smooth walled when young, the wall become 2-3 um and covered by uniform, scattered or crowded,
hyaline warts at maturity (Fig. 2d,e,f). Asci 90-140x40-65 um, 2-8 spored, ellipsoid to club-shaped, with a pedicel (Fig.
2b). Peridial tomental hyphae 8-12 pum, cylindrical, septate, yellow to pale brown, with hyaline to light brown surface
granules (Fig. 2c). Peridium 180-300 pm thick. Ectal excipulum up to 200 um thick, composed of globose to
subpolygonal cells, brownish-yellow. Ental excipulum up t0100 um thick, composed of cylindrical, hyaline, interwoven
hyphae.

Specimens examined: Elazig, Baskil, Harabakayis village, hillside, 38°28’ N — 38°45' E, 1200 m, 22.04.1984,
F Gucin: 284517; Kadikoy village, arid hillside, 38°26" N — 38°43' E, 1100 m, 08.05.1984, F Giicin: 284521. Sanhurfa,
Bozova, Kii¢iik Timlen village, arid hillside, 37°18' N — 38°38' E,, 729 m, M.K.Soylu: 69.
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Figure 1. Collection sites of Picoa lefebvrei
4. Conclusions and discussion

Hypogeous fungi are those fungi which produce macroscopic fruit-bodies partially or completely embedded in
soil. Although they show a superficial similarity correlated with habitat, they include members of the Basidiomycetes,
Ascomycetes and Phycomycetes (Hawker, 2008).

According to latest contributions (Akata et al., 2009; Kaya, 2009; Sesli et al., 2009; Dogan and Aktas, 2010)
and the current checklists (Solak et al., 2007; Sesli and Denchev, 2010) six hypogeus Ascomycete truffle taxa have so
far been recorded from Turkey. Two of them (Terfezia arenaria (Moris) Trappe, T. boudieri Chatin belong to the genus
Terfezia (Tul. & C. Tul.) Tul. & C. Tul., one (Tirmania pinoyi (Maire) Malencon) to Tirmania Chatin and three (Tuber
aestivum Vittad., T. brumale Vittad. and T. borchii Vittad.) to Tuber Vittad. With the addition of P. lefebvrei the
number of Turkish Ascomycete truffle taxa increased to seven.

P. lefebvrei is seldom known in the regions where collected and named as “kara kumi” in Urfa. It usually
shares the similar habitats with T. boudieri which is heavily collected and consumed especially in Urfa province.

Fahrettin GUCIN et al., Picoa Vittad., a new truffle genus record for Turkey
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Figure 2. Picoa lefebvrei. a. Ascocarps, b. Ascus, c. Tomental hypha, d-e. Ascospores, f. Collapsed ascospores.
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An investigation on determining the effects of different nitrogen and zinc fertilizer doses on plant nutrient
composition of Sorghum-Sudangrass Hybrid (Sorghum bicolor X Sorghum sudanense) grown as main crop under
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Abstract

This study was carried out in order to determine the most suitable nitrogen (N) and zinc (Zn) fertilizer doses
for sorghum-sudangrass hybrid grown as main crop under Cukurova Conditions during 2001-2002 at Cukurova
Agricultural Research Institution. In the study, effects of different doses of nitrogen (0, 7, 14, 18 and 24 kg/da) and of
zinc (0, 0.5, and 1 kg/da) on the nutrient composition of cultivar Grazer of Sorghum-Sudangrass were studied.

As a result of this research, while the highest N content (2.41 %) in the leaf was obtained from N-7+ Zn-0
application, the lowest N content (2.23 %) in the leaf was obtained from N-7+ Zn-0.5 application. While the highest P
content (0.29%) in the leaf was obtained from N-O+ Zn-0, N-0+ Zn-0.5 and N-14+ Zn-0.5 applications, the lowest P
content (0.27 %) in the leaf was obtained N-18+Zn-0, N-18+ Zn-0.5 and N-24+ Zn-0 applications. While the highest K
content (1.05 %) in the leaf occurred in the application of N-7+ Zn-1, the lowest K content (0.86 %) in the leaf occurred
in the application of N-7+ Zn-0. While the greatest Mg Content in the leaf occurred with 0.25% value from application
of N-18 and Zn-1, the littlest Mg Content in the leaf occurred with 0.21% value from application of N-24 and Zn-0.
While the greatest Zn Content in the leaf occurred with 37.08 mg/kg value from application of N-18 and Zn-1, the
littlest Zn Content in the leaf occurred with 24.69 mg/kg value from application of N-0 and Zn-0. While the greatest Cu
Content in the Leaf occurred with 5.99 mg/kg value from application of N-0 and Zn-1, the littlest Cu Content in the
Leaf occurred with 4.00 mg/kg value from application of N-7 and Zn-0.5.

Generally, Nitrogen fertilizer treatment increased N and Zn content in the leaf. Zn fertilizer treatment increased
K, Mg, and Cu in the leaf and especially, Zn to be positive effect on all of the animals and iron content in the leaf.

Key words: Sorghum-Sudangrass Hybrids, Nitrogen, Zinc, Yield
1. Introduction

Deficiencies of Fe, Zn, | and vitamin A in human populations are widespread, affecting up to two billion
people (Word Health Organization, 1992; Graham and Welch, 1996).

Over the life of a cow, the majority of her nutrient intake comes from forages, growing, dormant or harvested
and stored. This is how God designed her and one of the reasons cattle productions is a viable enterprise. In the light of
this, it is reasonable to assume that a large percentage of the minerals in her diet are from this source since the majority
of the cow's nutrient source is from forages (Blezinger, 2002). Zinc (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.

Suggested N rates for dry land forage sorghum, sudan and sorghum x sudan hybrids are lower than those for
irrigated forages because of lower plant populations and expected yields.

Sorghum is mainly grown in temperate areas as a part of the regular feeding program for livestock to
supplement the short fall in pasture production during summer and fall months or as an emergency crop to provide
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forage, after winter kill of perennial grasses or after failure of a main crop. It is a cheaper feed than corn with less
fertilizer requirement, less pest control and one third less water. Sorghum grows well on all type of soils. The plant can
reach over four feet in height and produces several tillers. Forage sorghum is drought and heat tolerant but frost
sensitive.

Sorghum-Sudan grass hybrids fit best in summer feeding programs. They are thick stemmed and hard to dry
for hay but they can supply ample yields of silage, green chop and pasture when perennial grasses are slowing down or
going dormant. Once Sorghum-Sudan grass begins to head out, the quality and feeding value drop drastically. It is
difficult to meet nutrient requirements of high production or early lactation milking cows when Sorghum-Sudan grass is
a large part of the forage intake. It is more suited to rations for dry cows, replacement heifers over 12 months of age,
and beef cows and calves.

This study was carried out in order to determine the most suitable N and Zn fertilizer for sorghum-sudangrass
hybrids in the Cukurova Region.

2. Materials and methods

This study was carried out in order to determine the most suitable N and Zn fertilizer doses for sorghum-
sudangrass hybrids grown as main crop 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.

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.

Leaf was analyzed for N using the micro-Kjeldahl technique Minerals were dry ashed, and solutions were
analyzed for P by colorimeter, for K by flame emission spectrophotometer and for Ca, Mg, Cu, Fe, Mn and Zn by
atomic absorption spectrophotometer.

In this study, the obtained data was statistically analyzed by MSTAT-C statistical program through using split-
split plot block design with three replication.

3. Results

N Content in the Leaf from Different N and Zn Fertilizer Doses at Sorghum-Sudangrass Hybrids in the
Gukurova Region are shown in Table 3.1.

Table 1. N Content (%) of the Leaf fertilized with Different Nitrogen and Zinc Fertilizer Doses in Sorghum-Sudangrass
Hybrid.

N-0 N-7 N-14 N-18 N-24 Mean
Zn-0 2,28 2,41 2,34 2,33 2,36 2.34
Zn-0.5 2,38 2,23 2,29 2,36 2,34 2.32
Zn-1 2,26 2,32 2,36 2,31 2,34 2.32
Mean 231 2.32 2.33 2.33 2.35 2.33

According to results given in Table 3.1., sorghum N content in the leaf had significantly higher N
concentration at all N levels. Muchow and Davis (1988) reported total N content was increased significantly with the
application of N up to the highest level in all crops and the highest amount was obtained in maize with the highest N
level. Langetal. (1989) reported a significantly higher ear leaf N concentration in corn when N was applied. They
determined no differences in leaf N concentrations at three N rates (34, 67 and 134 kg N/ ha).

No signification differences in N content in the leaf were observed Zn application. In addition, the lowest N
content in the leaf was obtained with 2.23% value from N-7, Zn-0.5 application while the highest N content in the leaf
was obtained with 2.41% value from N-7, Zn-0 application.

P Content in the Leaf from Different Nitrogen and Zinc Fertilizer Doses at Sorghum-Sudangrass Hybrids in the
Cukurova Region are shown in Table 3.2.

Table 2. P Content in the Leaf Applied Different N and Zn Fertilizer Doses at Sorghum-Sudangrass Hybrids in the
Cukurova Region (%).

N-0 N-7 N-14 N-18 N-24 Mean
Zn-0 0.29 0.28 0.29 0.27 0.27 0.28
Zn-0.5 0.29 0.28 0.28 0.27 0.28 0.28
Zn-1 0.28 0.28 0.28 0.28 0.28 0.28
Mean 0.29 0.28 0.28 0.27 0.28 0.28

Serap KIZIL et al., An investigation on determining the effects of different nitrogen and zinc fertilizer doses on plant nutrient composition of
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Phosphorus (P) has been long recognized as an essential mineral for bone development, reproduction and
energy transfer (Hidiroglou1979; Minson 1990).

In regard to Figure 3.2., no signification differences P Content in the Leaf were observed N application.
However, especially N-18 and N-24 application together Zn application increased P Content in the Leaf. In addition,
while the highest P Content in the Leaf was obtained with 0.29% value from N-0, Zn-0 and N-0, Zn-0.5 and N-14, Zn-
0.5 applications, the lowest P Content in the Leaf was obtained with 0.27% value from N-18, Zn-0 and N-18, Zn-0.5
and N-24, Zn-0 applications. Menser (1985) reported the uptake and distribution of P in plants was influenced by Zn
treatment. It is known that at normal Zn concentrations in the nutrient medium the content of inorganic P decreases,
whereas the organic (acid-soluble) form increase.

Stoyanova and DonchevaBraz (2002) reported the roots and leaves showed decreasing P contents up to 70 uM
Zn and increasing P content from 70 pM Zn onwards. The accumulation of P was greatest in the stems of Zn-treated
plants. The addition of succinate to the nutrient solution increased P accumulation by roots in plants treated with higher
Zn concentrations compared with Zn treatment alone.

K Content in the Leaf from Different N and Zn Fertilizer Doses at Sorghum-Sudangrass Hybrids in the
Cukurova Region are shown in Table 3.3.

Table 3. K Content in the Leaf Applied Different Nitrogen and Zinc Fertilizer Doses at Sorghum-Sudangrass Hybrids in
the Cukurova Region (%).

N-0 N-7 N-14 N-18 N-24 Mean
Zn-0 0,88 0,86 0,88 0,95 0,92 0.90
Zn-0.5 0,94 0,90 0,89 0,93 0,97 0.93
Zn-1 1,00 1,05 1,03 1,03 0,99 1.02
Mean 0.94 0.94 0.93 0.97 0.96 0.95

According to results given in Table 3.3, No signification differences in K Content in the Leaf were observed N
application. However, Zn application had the most efficient impact on K Content in the Leaf especially at the
application of Zn-1.

In addition to, while the greatest K Content in the Leaf occurred with 1.05% value from application of N-7 and
Zn-1, the littlest K Content in the Leaf occurred with 0.86% value from application of N-7 and Zn-0.

However, Stoyanova and DonchevaBraz (2002) reported the K content of the stems and leaves was not
significantly affected by higher concentrations of Zn. A continuous increase in K accumulation was detected in the
roots from the 350 pM Zn treatment onwards. The addition of succinate to the nutrient solution did not affect the K
content of Zn-treated plants.

Mg Content in the Leaf from Different N and Zn Fertilizer Doses at Sorghum-Sudangrass Hybrids in the
Cukurova Region are shown in Table 3.4.

Table 4. Mg Content in the Leaf Applied Different Nitrogen and Zinc Fertilizer Doses at Sorghum-Sudangrass Hybrids
in the Cukurova Region (%).

N-0 N-7 N-14 N-18 N-24 Mean
Zn-0 0,24 0,22 0,24 0,22 0,21 0.23
Zn-0.5 0,22 0,22 0,23 0,22 0,24 0.23
Zn-1 0,23 0,23 0,24 0,25 0,23 0.24
Mean 0.23 0.22 0.24 0.23 0.23 0.23

In regard to Figure 3.4, N application had a no positive impact on Mg Content in the Leaf, but Zn application
had the most efficient impact on Mg Content in the Leaf. Especially at the application of Zn-0.5 and Zn-1 with N-7, N-
18 and N-24 caused the most efficient impact on Mg Content in the Leaf.

In addition to, while the greatest Mg Content in the Leaf occurred with 0.25% value from application of N-18
and Zn-1, the littlest Mg Content in the Leaf occurred with 0.21% value from application of N-24 and Zn-0.

However, Stoyanova and DonchevaBraz (2002) reported the increase in Zn concentration above 70 uM led to
an enhanced quantity of Mg in both the leaves and stems, accompanied by a drastic decrease in the Mg concentration in
the roots. A change could not be detected for Mg concentration in Zn-treated plants after treatment with Na-succinate.

Zn Content in the Leaf from Different N and Zn Fertilizer Doses at Sorghum-Sudangrass Hybrids in the
Cukurova Region are shown in Table 3.5.
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Table 5. Zn Content in the Leaf Applied Different Nitrogen and Zinc Fertilizer Doses at Sorghum-Sudangrass Hybrids
in the Cukurova Region (mg/kg).
N-0

N-7 N-14 N-18 N-24 Mean
Zn-0 24,69 32,91 26,74 26,11 31,22 28.33
Zn-0.5 30,50 26,15 26,60 33,77 27,96 29.00
Zn-1 29,86 27,62 27,51 37,08 29,38 30.29
Mean 28.35 28.89 26.95 32.32 29.52 29.21

Zn is an essential element for both plants and animals, accepted. It plays an important role in several plant
metabolic processes; it activates enzymes and is involved in protein synthesis and carbohydrate, nucleic acid and lipid
metabolism (Marshner, 1986; Pahlsson, 1989). However, like other heavy metals (Doncheva et al., 1996; Doncheva,
1997, 1998) when Zn is accumulated in excess in plant tissues, it causes alterations in vital growth processes such as
photosynthesis and chlorophyll biosynthesis (Doncheva et al., 2001) and membrane integrity (De Vos et al., 1991). An
excess of Zn has been reported to have a negative effect on mineral nutrition (Chaoui et al., 1997). Toxic levels of Zn
for different varieties of crops have very wide limits - from 64 pg.L™ Zn for sorghum to 2000 pg.L™ Zn for cotton
(Ohki, 1984).

In regard to Figure 3.5., no signification differences in Zn Content in the Leaf were observed N application.
However, especially N-18 application increased Zn Content in the Leaf. Zn application had the most efficient impact on
Zn Content in the Leaf. Especially at the application of Zn-0.5 and Zn-1 with N-18 caused the most efficient impact on
Zn Content in the Leaf.

In addition to, while the greatest Zn Content in the Leaf occurred with 37.08 mg/kg value from application of
N-18 and Zn-1, the littlest Zn Content in the Leaf occurred with 24.69 mg/kg value from application of N-0 and Zn-0.

Cu Content in the Leaf from Different Nitrogen and Zinc Fertilizer Doses at Sorghum-Sudangrass Hybrids in
the Cukurova Region are shown in Table 3.6.

Table 6. Cu Content in the Leaf Applied Different N and Zn Fertilizer Doses at Sorghum-Sudangrass Hybrids in the
Cukurova Region (mg/kg).

N-0 N-7 N-14 N-18 N-24 Mean
Zn-0 4,49 4,86 5,06 4,97 4,07 4.69
Zn-0.5 4,86 4,00 5,36 5,33 4,66 4.84
Zn-1 5,99 4,04 5,39 4,62 4,66 4.94
Mean 5.11 4.30 5.27 4.97 4.46 4.82

Copper (Cu) is an essential element for ruminants and its deficiencies occur in grazing animals in many parts
of the world. Cu joins in formation of many enzyme systems and thus its deficiencies may result in is reflected in those
metabolic and clinical symptoms related to these enzymes. Cu deficiency causes infertility in ruminants. (Hidiroglou,
1979; Minson 1990). Copper is contained in several important enzymes in plants and is involved in photosynthesis and
chlorophyll formation (Aganga et all.; 1996).

According to result given in Figure 3.6, generally, no signification differences in Cu Content in the Leaf were
observed N application. However, Zn application had the most efficient impact on Cu Content in the Leaf.

In addition to, the littlest Cu Content in the Leaf occurred with 4.00 mg/kg value from application of N-7 and
Zn-0.5 while the greatest Cu Content in the Leaf occurred with 5.99 mg/kg value from application of N-0 and Zn-1.
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Abstract

In this study, its been determined the taxa which belongs Lamiaceae family, 24 genus, 38 species, 17
subspecies and 13 varieties, of total 68 species and underspecies taxa have been identified that naturally distributes in
Osmaneli (Bilecik) and environs, between the years 2006-2009. 14 of these are endemic taxa and their ratio to total is
20.59%. According to IUCN risk categories 13 taxa belongs to LC, 1 taxon belongs to NT. The distribution of the
determined taxa into the phytogeographical regions are, 15 taxa (22,06 %) Irano-Turanion element, 11 taxa (16,18 %)
Mediterranean element (3 taxa 4.41 % East Mediterranean), 7 taxa (10,30 %) Euro-Siberian element, 2 taxa (2,94 %)
Euxine element (1 takson Hirkano-Euxine Element and 1 takson Black Sea Element) and 33 (48,53 %) taxa are
pluriregion or unknown phytogeographical regions. 7 taxa are for A3 square and 2 taxa are for A2 square and 20 taxa
are for Bilecik province new records which are determined. In addition, most common genera are Thymus, Salvia,
Sideritis, Origanum ve Stachys. Plants were often used for cold, tea, spices, skin diseases, diuretic, diabetes, arthritis,
prostate disease, hemorrhoids, kidney stones and for various pains removal. On the other hand, Scutellaria, Phlomis,
Wiedemannia, Nepeta ve Lycopus taxa have not ethnobotanic usage.

Key words: Lamiaceae, Risk Category, Ethnobotany, Osmaneli, Bilecik, Turkey

%

Osmaneli (Bilecik-Turkiye) ve cevresinde dogal yayilis gésteren Lamiaceae taksonlarinin risk kategorileri ve
etnobotanik dzellikleri

Ozet

Bu arastirmada, 2006-2009 yillari arasinda Osmaneli (Bilecik) ve cevresinde dogal yayilis gsteren Lamiaceae
familyasina ait 24 cinste 38’i tur, 17°si alttir ve 13’0 varyete seviyesinde olmak izere toplam 68 tiir ve tiiralti takson
tespit edilmistir. Bu taksonlarin 14’0 endemik olup endemizm orani % 20,59’dur. IUCN 2001 risk kategorilerine gore,
endemik taksonlardan 13’0 LC, 1’i NT kategorisindedir. Belirlenen taksonlarin fitocografik bolgelere gére dagilimi ise
soyledir; 15 takson (% 22,06) iran-Turan Elementi, 11 takson (% 16,18) Akdeniz Elementi [bunlardan 3’ii (% 4,41)
Dogu Akdeniz Elementi], 7 takson (% 10,30) Avrupa-Sibirya Elementi, 2 takson (% 2,94) Oksin Elementi [bunlardan
1’i (% 1,47) Hirkan-Oksin Elementi, 1’i (% 1,47) Karadeniz Elementi]ve 33 takson (% 48,53) ¢ok bélgeli veya
fitocografik bolgesi bilinmeyendir. Bolgede tespit edilen 7 takson A3 karesi, 2 takson A2 karesi ve 20 takson da Bilecik
ili igin yeni kayit niteligindedir. Ayrica bdlgede etnobotanik kullanimi en yaygin olan cinslerin Thymus, Salvia,
Sideritis, Origanum ve Stachys oldugu belirlenmistir. Bitkilerin ¢ogunlukla soguk alginligi, ¢ay, baharat, deri
hastaliklari, idrar soktirlcu, seker hastaligl, romatizma, prostat hastaliklari, hemoroid, bdbrek tasi ve gesitli agrilarin
gideriminde kullanildig1 goérilmiistir. Diger taraftan Scutellaria, Phlomis, Wiedemannia, Nepeta ve Lycopus cinslerine
ait taksonlarin etnobotanik kullanimlarina rastlanamamistir.

Anahtar kelimeler: Lamiaceae, Risk Kategorisi, Etnobotanik, Osmaneli, Bilecik, Turkey
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1. Giris

Lamiaceae familyasi dinyada yaklasik 250 cins ve 7000 tiir ile temsil edilmektedir (Kahraman et al. 2009). Bu
familya tyeleri Akdeniz Ulkeleri basta olmak tzere Avustralya, Guney Bati Asya ve Giiney Amerika’da yogun yayilis
gostermektedir (Temel 2000). Tirkiye Lamiaceae familyasinin énemli gen merkezlerinden biridir. Bu familyasi
tilkemizde 45 cinste yaklasik 574 tiir temsil edilir. Ulkemizdeki endemizm orani yaklasik % 44,5 olan bu familya,
icerdigi takson sayisi bakimindan Tirkiye’nin en zengin Gglncl familyasi konumundadir (Davis et al. 1982; Davis et al.
1988; Guner et al. 2000; Kahraman et al. 2009).

Lamiaceae familyasi Uyelerinin cogu ucucu yaglar, aromatik yaglar ve benzeri sekonder metabolitler
bakimindan zengin olmasi sebebiyle; tip, eczacilik, gida, kozmetik ve parflimeri gibi alanlarda oldukga biyik éneme
sahiptir (Baser 1993; Kahraman et al. 2009). Diger taraftan bu familya Uyelerinin Glkemizdeki etnobotanik kullanimi da
oldukga yaygindir (Baytop 1999; Tuzlaci and Erol 1999; Yesilada et al. 1999; Sezik et al. 2001; Baser 2008; Kargioglu
et al. 2008).

Arastirma alaninda yapilan floristik calismalar sirasinda hem arastiricilarin ézel ilgi alaninda bulunmasi hem
tlkemiz florasinin biyik familyalarindan biri olmasi hem de oldukga yuksek etnobotanik degere sahip olmasi nedeniyle
Lamiaceae familyasi drneklerinin toplanmasi ve degerlendirilmesi konusunda ayrica 6nem ve hassasiyet gosterilmistir.

Diger taraftan Lamiaceae familyasi ile ilgili olarak elde edilen verilerin ayrica degerlendirilerek sunulmasinin
gerek tip, eczacilik, gida, kozmetik, parfimeri ve etnobotanik alanlarinda yapilacak olan calismalara gerekse de
tlkemizin floristik zenginliginin taninmasi, korunmasi ve degerlendirilmesi vb. ¢alismalara daha etkin olarak katkida
bulunacag! aciktir.

Arastirma alani Davis grid kareleme sistemine gore A3 karesi igcinde yer almakta olup, Bilecik ilinin Osmaneli
ilcesi ve cevresindeki 45 kdyden olusmaktadir (Davis 1965), (Sekil 1).

VR sl

Sekil 1. Arastirma alaninin haritasi (1/500000).
2. Materyal ve ydntem

Arastirma bolgesi olan Osmaneli (Bilecik) ve ¢evresinde 2006-2009 yillarinda yapilan arazi calismalarinda
lokalite, habitat, populasyon durumlari ve tehdit unsurlari tespit edilerek toplanan Lamiaceae familyasina ait 6rneklerin
teshisleri ilgili literatiirlere dayanilarak yapilmistir, (Davis et al. 1982; Davis et al. 1988; Glner vd., 2000). Teshisleri
tamamlanan 6rnekler Eskisehir Osmangazi Universitesi Fen Edebiyat Fakiiltesi Herbaryumu (OUFE)’na konulmustur.
Tespit edilen taksonlar Davis et al. 1982°deki siralamaya gore verilmistir. Floristik listede, taksonlarin otorleri (Davis et
al. 1982; Brummitt and Powell 1992; Guner vd. 2000), lokalite ve habitat bilgileri, toplanma tarihleri, fitocografik
bélgeleri ve endemizm durumlari (Davis, 1982; Davis et al 1988; Ekim vd 2000; Guner vd. 2000), IUCN risk
kategorileri (Ekim vd 2000; IUCN 2001), A3 ve A2 kareleri ile Bilecik ili i¢in yeni kayit bilgileri (Davis et al. 1982;
Davis et al 1988; Mutlu ve Erik 1999; Guner vd. 2000; Ocak and Tokur 2000; Tire and Tokur 2000; Akinci and
Ozhatay 2000; Mutlu 2002; Tirker and Giiner 2003; ikinci and Giiner 2007; Koca ve Yildirimli 2008; Saribas ve
Kaplan 2008; Aksoy 2009) ve herbaryum numaralari sirasiyla belirtilmistir.

Etnobotanik bilgilerin toplanmasinda geleneksel yontemler kullanilmistir; toplanan ornekler yore halkina
gOsterilerek, soru-cevap teknigi ile halkin bitkilere verdigi yoresel isimler, bitkilerin kullanilan kisimlari, bu kisimlarin
hangi amagclarla nasil kullanildigi gibi etnobotanik veriler tespit edilmistir (Tuzlaci and Erol 1999; Tuzlaci and Tolon
2000; Kdltar 2007).
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Arastirma alaninda Lamiaceae familyasina ait 24 cinste 38’i tur, 17’si alttlir ve 13’0 varyete seviyesinde olmak Ulzere

toplam 68 tlr ve turalti takson tespit edilmistir.

Ajuga L.

A. orientalis L.
A2 Bilecik: Osmaneli-iznik Sapagi, Yol Kenarlari, Agik
Alanlar, N: 40° 22' 29.5"-E: 029°58' 24.5", 108m,
18.05.2006, OUFE: 14391.
A. chamaepitys (L.) Schreb. subsp. chia (Schreb.) Arcang.
var. chia
A3 Bilecik: Osmaneli, Medetli Kéyu, Medetli Kdyu-Yenice
Koyl Arasl, Kayalik Alanlar, Sakarya Nehri Kenari, N: 40°
22' 06.0"-E: 030° 01' 44.7", 105m, 10.04.2008, OUFE: 14392,
Resim 1.

A. laxmanii (L.) Benth.
A3 Bilecik: Vezirhan-Beyce Yolu, Yol Kenarlari, Kayaliklar,
Acik Alanlar, N: 40° 14' 45.0"-E: 030° 00' 04.5", 307m,
29.10.2009, Avr.-Sib. El., A3 karesine yeni kayit, Bilecik ili
icin yeni kayit, OUFE: 15443.
Teucrium L.
T. orientale L. var. orientale
A3 Bilecik: Mekece Beldesi, Mekece-iznik Yolu, Yol
Kenarlari, Tarim Alanlari Cevresi, N: 40° 26' 19.5"-E:
030°00' 36.4", 294m, 21.07.2008, Ir.-Tur. El., A3 karesine
yeni kayit, Bilecik ili igin yeni kayit, OUFE: 14394, Resim 2.

T. parviflorum Schreb.
A3 Bilecik: Osmaneli, Sogucakpinar Koyl, Kasikgl
Mahallesi, Yol Kenarlari, Tarim Alanlari Cevresi, N: 40° 20'
15.2"-E: 030° 10" 49.1",146m, 25.07.2006, Ir.-Tur. EL,
Bilecik ili i¢in yeni kayit, OUFE: 14395.

T. chamaedrys L. subsp. chamaedrys
A2 Bilecik: Osmaneli, Diizmese Kdyl, Diizmese Ciftlik Koy
Yolu, Sarp Yamaclk Alanlar, Orman Kenarlari, N: 40° 20'
42.1"-E: 029° 52' 50.1", 174m, 15.08.2008, Awvr.-Sib. El.,
OUFE: 14396.

T. polium L.
A3 Bilecik: Osmaneli, Cukurkdy, Merkez, Yol Kenarlari, N:
40° 24' 49.6"-E: 030° 13' 23.9", 539m, 26.09.2006, OUFE:
14397, Resim 3.
Scutellaria L.

S. albida L. subsp. albida
A2 Bilecik: Osmaneli, Diizmese Koy, Selale Civari, Kayalik
Alanlar, N: 40° 21' 28.4"-E: 029° 54' 44.9", 122m,
24.06.2008, D. Akd. El., OUFE: 14398.

S. salviifolia Benth.
A2 Bilecik: Osmaneli, Belenalan Koyi, Belenalan Orman
Yolu, Tarim Alanlari Cevresi, N: 40° 21' 49.8"-E: 029° 57'
03.8",107m, 10.04.2008, End., LC, OUFE: 14399.

S. orientalis L. subsp. pectinata (Benth.) Edm.
A2 Bilecik: Osmaneli, Avdan Kdéyi, Avdan-Ciftlik Koy
Arasl, Yol Kenarlari, Tarim Alanlari Cevresi, Agik-Taslik
Alanlar, Kayalik Alanlar, N: 40° 22' 33.1"-E: 029° 50'
26.9",573m, 15.08.2008, Ir.-Tur. El., End., LC, A2 Kkaresi icin
yeni kayit, Bilecik ili i¢in yeni kayit, OUFE: 14400, Resim 4.

S. orientalis L. subsp. alpina (Boiss.) O. Schwarz
var. alpina
A2 Bilecik: Osmaneli, Avdan Koyi, Avdan-Ciftlik Koy
Arasl, Yol Kenarlar, Tarim Alanlari Cevresi, N: 40° 22'
33.1"-E: 029°50' 26.9", 573m, 15.08.2008, OUFE: 14401.

Phlomis L.

P. pungens Willd. var. pungens
A3 Bilecik: Osmaneli, Blyukyenice Koyl, Merkez, Yol
Kenarlari, A¢ik Alanlar, Yamaclklar, N: 40° 21' 39.0"-E:

030° 30" 21.0", 170m, 26.05.2006, Bilecik ili icin yeni kayit,
OUFE: 14402.

P. russeliana (Sims) Benth.
A3 Bilecik: Osmaneli, Kayabeli Koy, vezirhan-Kayabeli
Yolu, Caliliklar Cevresi, Yamachklar, N: 40° 14' 31.4"-E:
030° 02' 25.4", 211m, 12.07.2008, Hir.—Oks. El., LC, OUFE:
14403.

P. armeniaca Willd.
A2 Bilecik: Osmaneli, Diizmese Koy, Kayalik Alan, Selale
Civarl, Orman Acikhklari, N: 40° 21' 28.4"-E: 029° 54' 44.9",
122m, 24.06.2008, Ir.-Tur. El., End., LC, A2 Karesi i¢in yeni
kayit, Bilecik ili i¢in yeni kayit, OUFE: 14404, Resim 5.

Lamium L.

L. garganicum L. subsp. laevigatum Arganc.
A3 Bilecik: Osmaneli, Cukurkdy, Yol Kenarlari, Cayirlik
Alanlar, N: 40° 24" 49.6"-E: 030° 13' 23.9", 539m,
12.06.2008, Kar. El., OUFE: 14405.

L. amplexicaule L.
A3 Bilecik: Osmaneli, Blyikyenice Koyi, Yol Kenarlari,
Acik Alanlar, Tarim Alanlari Cevresi, N: 40° 21' 39.0"-E:
030° 30" 21.0", 170m, 25.07.2006, Avr.-Sib. El., OUFE:
14406.

L. purpureum L. var. purpureum
A2 Bilecik: Osmaneli, Dizmese Kdyl, Dizmese Ciftlik Koy
Yolu, Sarp Yamaclik Alanlar, Orman ici Agikliklari, N: 40°
20' 42.1"-E: 029° 52' 50.1", 174m, 17.04.2006, Avr.-Sib. El.,
OUFE: 14407, Resim 6.

Wiedemannia Fisch&Mey.

W. orientalis Fisch&Mey.
A2 Bilecik: Osmaneli, Belenalan Kdyu, Belenalan Orman
Yolu, Cayirlik Alanlar, Yol Kenarlari, N: 40° 21' 49.8"-E:
029° 57' 03.8", 107m, 10.04.2008, Ir.-Tur. El., End., LC,
OUFE: 14408.

Ballota L.

B. nigra L. subsp. anatolica Davis
A3 Bilecik: Osmaneli, Sogucakpinar Kdyl, Tarim Alanlari
Cevresi, Acik Alanlar, N: 40° 19' 46.9"-E: 030° 06' 30.1",
117m, 25.07.2006, Ir.-Tur. El., End., LC, OUFE: 14409,
Resim 7.

Marrubium L.

M. vulgare L.
A3 Bilecik: Osmaneli, Sogucakpinar Kéyu Cikisl, Kanyon
Civarl, Cayirhik Alanlar, N: 40° 20' 08.3"-E: 030° 12' 46.0",
217m, 11.04.2007, OUFE: 14410, Resim 8.

M. parviflorum Fisch&Mey. subsp. parviflorum
A2 Bilecik: Osmaneli, Belenalan Koyl, Koy Girisi, Yolun
Sol Taraflari, Orman Agikliklari, N: 40° 22' 15.2"-E: 029° 57'
21.7", 147m, 24.07.2006, Ir.-Tur. El., Bilecik ili i¢in yeni
kayit, OUFE: 14411.

M. peregrinum L.
A3 Bilecik: Osmaneli, Bliyukyenice Koyl, Taslik, Kayalik
Alanlarin Cevresi, N: 40° 21' 43.4"-E: 030° 02' 43.7", 110m,
16.10.2008, OUFE: 15444.

Sideritis L.

S. montana L. subsp. montana
A3 Bilecik: Osmaneli-Vezirhan Arasi Orman Yolu, Calilik

Alanlar, N: 40° 18 36.3"-E: 030° 03' 16.1", 156m,
25.07.2006, Akd. El., OUFE: 14412, Resim 9.
S. germanicopolitana Bornm. subsp.

germanipoliticana
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A3 Bilecik: Osmaneli, Sogucakpinar Koyii, Vadi igi, Kanyon
Civari, Ormanlik, Kayalik Alanlar, N: 40° 20' 08.6"-E: 030°
12' 46.1", 218m, 17.07.2008, End., LC, OUFE: 14413.

S. galatica Bornm.
A3 Bilecik: Osmaneli, Buylkyenice-Kazanci Yolu, Tarim
Alanlari, Yol Kenarlari, N: 40° 21' 16.6"-E: 030° 02' 52.3",
189m, 03.06.2009, End., LC, A3 karesine yeni kayit, Bilecik
ili icin yeni kayit, OUFE: 15445,

S. lanata L.
A2 Bilecik: Osmaneli-Dizmese Yolu, Ormanlik Alanlar, Yol
Kenarlarl, N: 40° 20" 50.6"-E: 029° 54' 49.8", 367m,
03.06.2009, Akd. El., OUFE: 15446.

Stachys L.

S. tmolea Boiss.
A3 Bilecik: Osmaneli, Uyiik Koy, Uyiik-Medetli Arasi
Yolun Sag Tarafi, Kayalik-Taslik Tepeler, N: 40° 16' 14.4"-
E: 030° 07' 00.9", 202m, 15.08.2008, D. Akd. El., End., LC,
OUFE: 14414.

S. byzantina C. Koch
A3 Bilecik: Osmaneli, Halidiye Koyi, Koy Ici, Yol
Kenarlarl, N: 40° 23" 21.1"-E: 030° 11' 24.7" 584m,
26.09.2006, Avr.-Sib. El., Bilecik ili i¢in yeni kayit, OUFE:
14415, Resim 10.

S. annua (L.) L. subsp. annua var. annua
A2 Bilecik: Osmaneli, Diizmese Koyl, Dizmese Koyl-
Ciftlikkdy Arasi, Yolun Sag Taraflari, Kopri Civari, Dere
Kenari, Orman ici, N: 40° 22' 22.8"-E: 029° 54' 32.4", 156m,
17.04.2006, Bilecik ili icin yeni kayit, OUFE: 14417.

S. annua (L.) L. subsp. annua var. lycaonica R.
Battach.
A2 Bilecik: Osmaneli, Sarmasik Koyl, Koy Cevresi, Acgik
Alanlar, N: 40° 16' 39.8"-E: 029° 57° 51.4", 480m,
08.05.2008, Ir.-Tur. El., OUFE: 14416.

S. cretica L. subsp. anatolica Rech. fil.
A3 Bilecik: Uyiik Koy, Tarim Alanlari Kenarlari, Kayaliklar
Alanlar, N: 40° 19' 06.7"-E: 030° 07" 36.9", 123m,
06.08.2009, Ir.-Tur. El., End., LC, OUFE: 15447.

Melissa L.

M. officinalis L. subsp. officinalis
A2 Bilecik: Osmaneli, Dizmese Koyl, Kayalik Alanlar,
Selale Civari Cayirhik Alanlar, N: 40° 21' 28.4"-E: 029° 54'
44.9",122m, 24.06.2008, OUFE: 14418.

Nepeta L.

N. italica L.
A3 Bilecik: Osmaneli, Kayabeli Koy, Vezirhan-Kayabeli
Yolu, Caliliklar, Yamaglar, N: 40° 14' 31.4"-E: 030° 02'
25.4",211m, 12.07.2008, OUFE: 14419, Resim 11.

N. nuda L. subsp. albiflora (Boiss.) Gams.
A3 Bilecik: Mekece Beldesi, Mekece-iznik Yolu, Yol
Kenarlari, Tarim Alanlari Cevresi, N: 40° 26' 19.5"-E:
030°00' 36.4", 294m, 21.07.2008, OUFE: 14420.

Prunella L.

P. vulgaris L.
A3 Bilecik: Osmaneli, Karacadren Koyl, Merkez, Tarim
Alanlari Cevresi, N: 40° 23' 19.5"-E: 030°14' 10.7", 491m,
01.05.2006, Avr.-Sib. El., OUFE: 14421, Resim 12.

P. laciniata (L.) L.
A3 Bilecik: Vezirhan-Copluk yolu, Acik alanlar, Tashk-
Kayalik Yamagclar, N: 40° 14' 28.3"-E: 030° 00' N: 40.1",
296m, 30.04.2009, Avr.-Sib. El., OUFE: 15448.

Origanum L.

O. sipyleum L.
A3 Bilecik: Osmaneli, Uyilk-Medetli Arasi Yolun Sag Tarafl,
Kayalik Alanlar, Yol Kenarlari, N: 40° 16' 14.4"-E: 030° 07"
00.9", 202m, 15.08.2008, D. Akd. El., End., LC, OUFE:
14422,

O. vulgare L. subsp. hirtum (Link) letsw.
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A3 Bilecik: Osmaneli, Kazan-Medetli Arasi, Ormanlik
Alanlarin Kenarlari, N: 40° 18' 48.5"-E: 030° 07' 14.1",
109m, 16.10.2008, D. Akd. El., Bilecik ili icin yeni kayit,
OUFE: 14423.

Satureja L.

S. hortensis L.
A3 Bilecik: Osmaneli, Buyukyenice-Kazanci Arasl, Yol
Kenarlari, Kayalik Alanlar N: 40° 20" 35.3"-E: 030° 04' 34.9",
223m, 26.09.2006, OUFE: 14424.

Clinopodium L.

C. vulgare L.subsp. arundanum (Boiss.) Nyman
A2 Bilecik: Osmaneli, Sarmasik Koyl, Koy Cevresi, Agik
Alanlar, N: 40° 16' 39.8"-E: 029° 57" 51.4", 480m,
11.09.2008, OUFE: 14425, Resim 13.

Acinos Miller

A. rotundifolius Pers.
A3 Bilecik: Vezirhan-Kayabeli Yolu, Caliliklar, Yamaglar,
N: 40° 14' 31.4"-E: 030° 02' 25.4", 211m, 12.07.2008, Bilecik
ili icin yeni kayit, OUFE: 14426.

Micromeria Bentham

M. myrtifolia Boiss.&Hohen.
A2 Bilecik: Osmaneli, Dizmese Koyi, Taslik-Kayahk
Alanlar, Selale Civari, N: 40° 21' 28.4"-E: 029° 54' 44.9",
122m, 24.06.2008, D. Akd. El., OUFE: 14427.

Thymus L.

T. sipyleus Boiss. var. sipyleus
A3 Bilecik: Osmaneli-Medetli Arasi, Yangin Bdlgesi, Agik
Alanlar, N: 40° 18 24.3"-E: 030° 07" 18.0", 242m,
22.05.2008, A3 karesine yeni kayit, Bilecik ili i¢in yeni kayit,
OUFE: 14428, Resim 14.

T. sipyleus Boiss. var. rosulans (Borbas) Jalas
A3 Bilecik: Mekece Beldesi, Mekece-iznik Yolu, Yol
Kenarlari, Tarim Alanlari, N: 40° 26' 19.5"-E: 030°00' 36.4",
294m, 21.07.2008, Bilecik ili icin yeni kayit, OUFE: 14429.

T. leucostomus Hausskn.&Velen. var. leucostomus
A2 Bilecik: Osmaneli, Avdan Koyil, Avdan-Ciftlik Koy
Arasl, Yol Kenarlari, Acik Taslik, Kayalik Alanlar, N: 40°
22' 33.1"-E: 029° 50' 26.9", 573m, 15.08.2008, Ir.-Tur. EL.,
End., NT, A3 karesine yeni kayit, OUFE: 14430.

T. longicaulis C. Presl subsp. longicaulis var.
subisophyllus (Borbas) Jalas
A3 Bilecik: Osmaneli, Goyniksuyu Koy, Merkez, Yol
Kenarlari, Tarim Alanlari, N: 40° 21' 38.4"-E: 030°13' 55.8",
195m, 01.05.2006, OUFE: 14431.

T. roegneri C. Koch.
A2 Bilecik: Osmaneli-Diizmese Yolu, Ormanlik Alanlar, Yol
Kenarlari, N: 40° 20' 50.6"-E: 029° 54' 49.8", 367m,
03.06.2009, OUFE: 15449.

Thymbra L.

T. spicata L. var. spicata
A3 Bilecik: Mekece Beldesi, Mekece-iznik Yolu, Yol
Kenarlari, Tarim Alanlari, N: 40° 26' 19.5"-E: 030°00' 36.4",
294m, 21.07.2008, D. Akd. El., OUFE: 14432.

Mentha L.

M. pulegium (Mill.) DC.
A2 Bilecik: Osmaneli, Sarmasik Koyl, Koy Cevresi, Agik
Alanlar, Yamaglar, N: 40° 16' 39.8"-E: 029° 57' 51.4", 480m,
11.09.2008, OUFE: 14433.

M. aquatica L.
A3 Bilecik: Osmaneli-Ciciler Kdyl Arasi, Yol Kenari, Agik
Arazi, Eski Kum Ocagi Cevresi, N: 40° 26' 31.5"-E: 030° 03'
30.3", 92m, 27.09.2008, Bilecik ili icin yeni kayit, OUFE:
14434,

M. longifolia (L.) Huds. subsp. typhoides (Brig.)
Harley var. typhoides
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A3 Bilecik: Osmaneli, Kayabeli Koy, vezirhan-Kayabeli
Yolu, Calliklar, Yamaglar, N: 40° 14' 31.4"-E: 030° 02'
25.4",211m, 12.07.2008, OUFE: 14435.

M. spicata L. subsp. tomentosa (Brig.) Harley
A2 Bilecik: Osmaneli, Ilyasca-Biiyiikyenice yolu, Yol
Kenarlari, Kayaliklar Cevresi, N: 40° 19' 39.1"-E: 029° 54'
48.4", 622m, 16.10.2008, Bilecik ili i¢in yeni kayit, OUFE:
14436.

Lycopus L.

L. europaeus L.
A2 Bilecik: Osmaneli, Avdan Koyl, Avdan-Ciftlik Koy
Arasl, Yol Kenarlari, Tarim Alanlari, Agik Alanlar, N: 40°
22' 33.1"-E: 029° 50" 26.9", 573m, 25.07.2006, OUFE: 14437.

Ziziphora L.

Z. capitata L.
A2 Bilecik: Osmaneli, Avdan Koyi, Avdan-Ciftlik Koy
Arasi, Yol Kenarlar, Tarim Alanlar, Acik Tashk, Kayalik
Alanlar, N: 40° 22' 33.1"-E: 029° 50' 26.9", 573m,
15.08.2008, Ir.-Tur. El., OUFE: 14438, Resim 15.

Z. taurica Bieb. subsp. taurica
A3 Bilecik: Osmaneli-Ciciler Koy Arasi, Yol Kenari, Agik
Alanlar, N: 40° 26' 31.5"-E: 030° 03' 30.3"’, 92m,
27.09.2008, Avr.-Sib. El., Bilecik ili i¢in yeni kayit, OUFE:
14439.

Z. tenuior L.
A3 Bilecik: Vezirhan- Coplik yolu, Zirve, Taslik, Kayalik
Alanlar, N: 40° 16' 02.3"-E: 030° 00' 31.1", 589m,
30.04.2009, Ir.-Tur. El., OUFE: 15450, Resim 16.

Salvia L.

S. tomentosa Mill.
A2 Bilecik: Osmaneli, Belenalan Kdyi, Yol Kenarlari, Tarim
Alanlari Gevresi, N: 40° 21' 41.1"-E: 029° 55' 22.2", 138m,
13.07.2007, Akd. El., OUFE: 14441.

S. pinnata L.
A2 Bilecik: Osmaneli-Beyce yolu, lyasca Koyii kavsagi,
Tarim Alanlari Cevresi, Orman Kenarlari, N: 40° 16' 19.9"-E:
029° 54' 51.3", 690m, 02.04.2009, Akd. El., A3 karesine yeni
kayit, Bilecik ili icin yeni kayit, OUFE: 15451.

S. wiedemannii Boiss.
A3 Bilecik: Osmaneli, Medetli Koyl, Medetli-Osmaneli
Arasl, Yangin Bolgesi, Calilik-Agik Alanlar, N: 40° 18'
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24.3"-E: 030° 07" 18.0", 242m, 22.05.2008, Ir.-Tur. El., End.,
LC, Bilecik ili i¢in yeni kayit, OUFE: 14440, Resim 17.

S. viridis L.
A2 Bilecik: Osmaneli, Belenalan Kgyu, Belenalan Orman
Yolu, Tarim Alanlari, N: 40° 21' 49.8"-E: 029° 57' 03.8",
107m, 10.04.2008, Akd. El., OUFE: 14442, Resim 18.

S. sclarea L.
A2 Bilecik: Osmaneli, Ciftlik Koy, Merkez, Yol Kenarlari,
Kayaliklar Cevresi, N: 40° 22' 27.4"-E: 029° 52' 00.4",343m,
14.06.2008, OUFE: 14444, Resim 19.

S. aethiopis L.
A3 Bilecik: Mekece Beldesi, Mekece-iznik Yolu, Yol
Kenarlari, Tarim Alanlari Cevresi, N: 40° 26' 19.5"-E:
030°00' 36.4", 294m, 21.07.2008, OUFE: 14445,

S.argentea L.
A2 Bilecik: Osmaneli, Dizmese Koyi, Kayalik Alanlar
Gevresi, Selale Civari, N: 40° 21' 28.4"-E: 029° 54' 44.9",
122m, 24.06.2008, Akd. El., OUFE: 15451, Resim 20.

S. candidissima Vahl subsp. candidissima
A3 Bilecik: Osmaneli, Biyukyenice Koyl, Kdyun Kuzey
Tarafi, Tashk, Aciklik, Yamaclik Alanlar, Orman Baslangici
ve Tarim Alanlari Cevresi, N: 40° 22' 21.5"-E: 030° 03' 58.1",
141m, 26.05.2006, Ir.-Tur. El., A3 karesi i¢in yeni kayit,
Bilecik ili i¢in yeni kayit, OUFE: 14446, Resim 21.

S. virgata Jacq.
A3 Bilecik: Osmaneli, Sogucakpinar Kdyu, Tarim Alanlari,
Aglk Alanlar, N: 40° 19' 46.9"-E: 030° 06' 30.1", 117m,
18.05.2006, Ir.-Tur. El., OUFE: 14447, Resim 22.

S. verticillata L. subsp. verticillata
A2 Bilecik: Osmaneli-Diizmese Yolu, Ormanlik Alanlar, Yol
Kenarlarl, N: 40° 20" 50.6"-E: 029° 54' 49.8", 367m,
03.06.2009, Avr.-Sib. El., OUFE: 15452, Resim 23.

S. bracteata Banks & Sol
A3 Bilecik: Osmaneli, Uyiik Koyii, Tarim Alanlari,
Kayaliklar, N: 40° 19' 06.7"-E: 030° 07' 36.9", 123m,
06.08.2009, OUFE: 15453, Resim 24.

S. cadmica Boiss.
A2 Bilecik: Vezirhan-Balgikhisar Yolu, Yamaclar, Yol
Kenarlarl, N: 40° 21' 04.9"-E: 029° 59' 56.3", 330m,
30.04.2009, End. LC, OUFE: 15454,

Ekonomik ve etnobotanik bakimdan 6nem arz eden bu familya tyelerinin arastirma alaninda ticari amaclar icin

toplanmasina ve pazarlanmasina rastlanmamistir. Sadece yore halkinin kendileri ve yakin cevrelerinin ihtiyaclarini
(bireysel) karsilamak i¢in kiicuk miktarlarda etnobotanik amacli toplamalar ve kullanimlar yaptiklari belirlenmistir.
Bolgede Lamiaceae familyasi uyelerinin yaygin olarak soguk alginligi tedavisinde, yara iyilestirmede, ¢ay ve baharat
olarak kullanildigi goriilmistir. Ayrica prostat, mide agrilari, seker hastaligi, romatizma, gégis yumusatici, idrar
sokturticl, bronsit, damar sertligi, yatistirici ve bosaltim sistemi rahatsizliklarinin giderilmesi gibi tibbi amagclarla
kullanildigi da belirlenmistir. Genel kullanim bigimleri ise 1lik veya sicak suyla yapilan ¢ayin igilmesi, kurutulup
Ogutilerek yemek ve salatalarda kullanilmasi ve haricen deri tzerine sarilmasi seklindedir. Bitkilerin genellikle yaprak
ve cigeklerinin etnobotanik amaglarla kullanildigi gérilmastir. Tum bitkinin veya toprak sti kisimlarinin kullanildig
yontemlere de rastlanmistir.

Arastirma alaninda etnobotanik kullanimi en yaygin olan cinsler Thymus, Salvia, Sideritis, Origanum ve
Stachys’dir. Bolgede Thymus tirleri 6zellikle cayi yapilarak, yatistirici, seker hastaligi, mide agrilarinin giderilmesi,
damar sertligi, kan dolasimini hizlandirici olarak kullaniimaktadir. Ayrica baharat olarak kullanimi da oldukca
yaygindir. Salvia tirlerinin bdlgedeki yaygin kullanimi ise taban yapraklarinin yaralar izerine sarilmak suretiyle,
haricen yara iyilestirmede kullanilmasidir. Ayrica ¢icekleri ve st yapraklardan yapilan ¢ayin mide rahatsizliklarinin
giderilmesinde ve soguk alginhiginda kullanildigi gorilmusttr. Sideritis, Origanum ve Stachys cinsleri ise soguk
alginhigl, cay, baharat, uykusuzluk ve adet bozukluklarinda yaygin olarak kullanilan cinslerdir.

Diger taraftan bdlgede dogal yayilis gosteren Scutellaria, Phlomis, Wiedemannia, Nepeta ve Lycopus cinslerine ait
taksonlarin ise hemen hemen hig etnobotanik kullanimina rastlanmamistir.

Arastirma alaninda belirlenen Lamiaceae familyasina ait tim taksonlarin yerel isimleri, bitkinin kullanilan
kisimlari, kullanim amaclari ve kullanim sekilleri tablo 1’de belirtilmistir.

Onur KOYUNCU et al., Risk categories and ethnobotanical features of the Lamiaceae taxa growing naturally in Osmaneli (Bilecik/Turkey) and
environs



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

Tablo 1. Belirlenen etnobotanik kullanimlarin ayrintili bilgileri

Takson Yerel Adi Kullanilan Kisimi | Kullanim Amaci Kullanim Sekli
Ajuga orientalis L. Mayasil otu Igml;n Ustu Deri hastaliklari Deri Uzerine sarilarak
. Bodur ot ;
A._chamaepltys (L) Schreb_. subsp. Bozca ot Tiim bitki Kuvvet verici Slpak su ile yapilan cay
chia (Schreb.) Arcang. var. chia icilerek
Kokar ot
. Yaprak-gicek Hemoroid Sicak su ile yapilan cay
A. laxmanii (L) Benth. Mayasil otu Yaprak Deri hastaliklari icilerek Deri Uzerine sarilarak
Teucrium orientale L. var. orientale Kirve otu -- - -
T. parviflorum Schreb. Acl ot -- -- --
T. chamaedrys L. subsp. chamaedrys Kisa Toprak Ustd Hemoroid Sicak suile yapilan - cay
) ' ' Mahmut kisimlari icilerek
. Harman otu Toprak st | Hemoroid Sicak su ile yapilan cay
T. polium L. - o
Mayasil otu kisimlari Bas agrisi icilerek
Scutellaria albida L. subsp. albida Kaside otu -- - -
S. salviifolia Benth. Kaside otu -- -- --
S. orientalis L. subsp. pectinata .
(Benth.) Edm. Kaside otu -- -- --
S. orientalis L. sub.sp. alpina (Boiss.) Kaside otu _ _ _
0. Schwarz var. alpina
Phlomis pungens Willd. var. pungens (;alvba TUm bitki Mide agrilari .S'.Cak su ile yapilan cay
Dag cay! icilerek
P. russeliana (Sims) Benth. C;alvba -- - -
Dag cay!
P. armeniaca Willd. (;alvba -- - --
Dag cay!
Lamium garganicum L. SubSp. Ballibaba TUm bitki Prostat hastaliklari .S'.Cak su_ile yapilan - cay
laevigatum Arganc. icilerek
L. amplexicaule L. Ballibaba Tum bitki Prostat hastaliklari ist;iclzlr(eksu lle yapilan - gay
L. purpureum L. var. purpureum Ballibaba TUm bitki Prostat hastaliklari nglitizl:eksu lle yapilan - cay
Wiedemannia orientalis Fisch&Mey. Emzik otu - -- --
Ballota nigra L. subsp. anatolica | Kopek otu Toprak st | Astim Sicak su ile yapilan cay
Davis Ballik otu kisimlari Soguk alginhg icilerek
P I 65\ .
Marrubium vulgare L. Boz ot Toprak ustu Idrar soktiirticil _Sl_cak su_ile yapilan - cay
kisimlari i icilerek
GOgls yumusaticl
. . R I 07\ .
I\/grvﬁ?g\r/:jfrlr?rum Fisch&Mey. subsp. Kopek otu -Ii-g?r;allgn sty Tdrar séktiriic iSIiclzreksu ile yapilan cay
P Gogls yumusaticl ¢
w e | GAY .
M. peregrinum L. Boz ot Toprak Ustu Idrar soktriici _Sl_cak su ile yapilan  cay
kisimlari i icilerek
Go6gus yumusaticl
Dag cayi B B .
Sideritis montana L. subsp. montana | Tilki Yaprak-Cicek Soguk alginhigi .S'.Cak su_ile yapilan  cay
K . Cay icilerek
uyrugu
S. germanlpgpolltana Bornm. subsp. Dag cayl Yaprak-Cigek Soguk alginhgi _Slpak su ile yapilan cay
germanipoliticana Cay icilerek
. . A~ Soguk alginhgi Sicak su ile yapilan cay
S. galatica Bornm. Dag cay!i Yaprak-Cicek Cay icilerek
- L~ Soguk alginhigi Sicak su ile yapilan cay
S. lanata L. Dag cay!i Yaprak-Cicek Cay icilerek
Stachys tmolea Boiss. Kestire Toprak st | Soguk alginhgi _Slpak su ile yapilan cay
kisimlari Cay icilerek
S. byzantina C. Koch Esek otu Toprak Ustl | Soguk alginhgi §|pak su ile yapilan cay
kisimlari Cay icilerek
S. annua (L.) L. subsp. annua var. Dag cavi Toprak Ustl | Uykusuzluk Sicak su ile yapilan cay
annua g Gay kisimlari Adet bozukluklar icilerek
S. annua (L.) L. subsp. annua var. Dag cavi Toprak st | Uykusuzluk Sicak su ile yapilan cay
lycaonica R. Battach. g a8y kisimlari Adet bozukluklari icilerek
Gay .
S. cretica L. subsp. anatolica Rech. fil. | Kestire Yaprak-Cicek Ust solunum is(;iclglr(eksu lle yapilan - gay
yollari
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Melissa  officinalis L.  subsp. - Toprak st | Seker hastalig Sicak su ile yapilan cay
PR Ogul otu o
officinalis kisimlari Astim icilerek
Nepeta italica L. Adacay!i -- - -
N. nuda L. subsp. albiflora (Boiss.) Kedi ofu _ B B
Gams.
Prunella vulgaris L. Yara otu Yaprak Yara iyilestirici Deri lzerine sarilarak
P. laciniata (L.) L. Yara otu Yaprak Yara iyilestirici Deri Uzerine sarilarak
Origanum sipvieum L Mercan kosk yaprak-cicek Baharat Kurutulup 6gitilerek
9 Py ' Kekik prak-gig Cay Sicak suda cayi yapilarak
O. vulgare L. subsp. hirtum (Link) | Mercan kdsk L Seker Hastaligi Sicak su ile yapilan cay
letsw. Kekik Yaprak-gicek Hemoroid icilerek
Satureja hortensis L. Kekik Yaprak-¢gicek Baharat Kurutulup dgitilerek
Clinopodium  vulgare L. subsp. | Yabani L o
arundanum (Boiss.) Nyman feslegen Yaprak-gicek Baharat Kurutulup 6guttlerek
Acinos rotundifolius Pers. Guvercin otu Tim bitki Soguk alginhgi .S'.Cak su ile yapilan cay
Kayrak gayi icilerek
Micromeria myrtifolia Boiss.&Hohen. | Givercin otu | Yaprak-gicek Solunum S'Pak su_ile yapilan - cay
hastaliklari icilerek
Baharat Kurutulup 6gutlerek
Cali/ hastalig
. . . . Toprak gsta | Seker hastalig .
Thymus sipyleus Boiss. var. sipyleus Kekik k|s?mlar| Hemoroid Sicak su ile yapilan cay
Damar sertligi icilerek
Mide
rahatsizliklar
Baharat Kurutulup dgutilerek
Cay
T. sipyleus Boiss. var. rosulans | ... Toprak tstii | Seker hastaligi '
(Borbas) Jalas kisimlari Hemoroid Sicak su ile yapilan cay
Damar sertligi icilerek
Mide
rahatsizliklari
Baharat Kurutulup 6gutlerek
Cay
| K | K | Seker hastalig
T. leucostomus Hausskn.&Velen. var. Kekik Topral Ustd | Hemoroid Sicak sy ile venilan ca
leucostomus kisimlari Bronsit ol yap cay
L icilerek
Damar sertligi
Mide
rahatsizliklari
Baharat Kurutulup dgutilerek
Gay §
T. longicaulis C. Presl subsp. | Kekik Toprak st Seker hastalig
longicaulis ~ var.  subisophyllus | Yer kekigi Kisimlart I;emo_rtmd Sicak su ile vyapilan cay
(Borbas) Jalas Keklik otu ronst o icilerek
Damar sertligi
Mide
rahatsizliklari
T. roegneri C. Koch. Kekik -- - -
Karabas Deri lizerine sarilarak
Thymbra spicata L. var. spicata kekigi Yaprak Cilt hastaliklar Sicak su ile yapilan ca
y P -var. sp Zahter P Seker hastaligi . yap a8y
o icilerek
Dag kekigi
Mentha pulegium (Mill.) DC. Yabani Nane Tiim bitki So_guk zzllglnllgl _Sl_cak su ile yapilan cay
Yarpuz Mide agrilari icilerek
M. aquatica L. Su nanesi Yaprak Baharat Kurutulup gutilerek
It nanesi Yara iyilestirici Deri lzerine sarilarak
M. longifolia (L.) Huds. subsp. | Nane otu Yaprak Bobrek tast | Sicak su ile yapilan cay
typhoides (Brig.) Harley var. typhoides | Yarpuz P dokdicu- icilerek
Dere nanesi Romatizma Deri lzerine sarilarak
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Tablo 1. (Devam)

M. spicata L. subsp. tomentosa (Briq.) Yabani nane | Tam bitki Solunum _Sl_cak su ile yapilan cay
Harley hastaliklari icilerek
Lycopus europaeus L. Kurt otu - -- --
. . Dag reyhani L o
Ziziphora capitata L. Cay kekigi Yaprak-¢icek Baharat Kurutulup 6gutilerek
. . . Dag reyhani L U
Z. taurica Bieb. subsp. taurica Cay kekigi Yaprak-¢icek Baharat Kurutulup 6gutilerek
. Nane ruhu . T
Z. tenuior L. Cay kekigi Yaprak-cicek Baharat Kurutulup 6gutilerek
. . Buylk Toprak Ustl S Sicak su ile yapilan cay
Salvia tomentosa Mill. adacay! Kisimlari Mide agrilari icilerek
S. pinnata L. Ellik otu Toprak Ustu | Soguk algmhgi _Sl_cak su ile yapilan cay
kisimlari Cay icilerek
S wiedemannii Boiss. Adacay Toprak Ustu | Soguk alginhg _Sl_cak su ile yapilan cay
kisimlari Cay icilerek
Toprak Ustu | Soguk alginhg Sicak su ile yapilan cay
S. viridis L. Adagay! kisimlari Cay icilerek
- Kurutulup 6gittlerek
Adagay! Toprak tstl | Baharat ;
S. sclarea L. Ari otu kisimlari Hemoroid .S'.Cak su ile yapilan cay
icilerek
— Toprak Ustu . g Sicak su ile yapilan cay
S. aethiopis L. Adagay! Kisimlart Soguk algihgi icilerek
Toprak Ustu _ _ Sicak su ile yapilan cay
S. argentea L. Adagay! Kisimlari Soguk alginhgi icilerek
S.  candidissima  Vahl  subsp. Toprak st | Soguk alginhgi Sicak su ile yapilan cay
. Adacay! o
candidissima kisimlari Cay icilerek
. Adagay! Toprak ustti Soguk alginhg Sicak su ile yapilan cay
S. virgata Jacg. Ellik otu kisimlari Gay . icilerek
Hemoroid
- - Adagay! Mide agrisi Sicak su ile yapilan cay
S. verticillata L. subsp. verticillata Yaglikara Yaprak Soguk alginhia icilerek
S. bracteata Banks & Sol Adacay! Toprak st | Soguk alginhgi _Sl_cak su ile yapilan cay
kisimlari Cay icilerek
. . Toprak Ustu | Soguk alginhg Sicak su ile yapilan cay
S. cadmica Boiss. Adagay! Kisimlari Cay icilerek

var. chia

Resim 1. Ajuga chamaepitys (L.) Schreb. subsp. chia (Schreb.) Arcang.

Resim 2. Teucrium orientale L. var. orientale
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Resim 9. Sideritis montana L..subsp. montana Resim 10. Stachys byzantina C. Koch
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Resim 17. Salvia wiedemannii Boiss.
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Resim 24. Salvia bracteata Banks & Sol

Resim 23. Salvia verticillata L. subsp. verticillata
4. Tartisma ve Sonug

Aragtirma alaninda Lamiaceae familyasina ait 24 cinste 38’i tur, 17’si alttiir ve 13’01 varyete seviyesinde olmak
Uzere toplam 68 tur ve tiralti takson tespit edilmistir. Belirlenen taksonlarin fitocografik bolgelere gore dagihmi
sOyledir; 15 takson (% 22,06) iran-Turan Elementi, 11 takson (% 16,18) Akdeniz Elementi (bunlardan 3’0 (% 4,41)
Dogu Akdeniz), 7 takson (% 10,30) Avrupa-Sibirya Elementi, 2 takson (% 2,94) Oksin Elementi (bunlardan 1’i Hirkan-
Oksin Elementi (% 1,47), 1’i Karadeniz Elementi (% 1,47)) ve 33 takson (% 48,53) genis yayilish veya fitocografik
bolgesi bilinmeyendir (Davis et al. 1982). Arastirma alani esas olarak Avrupa-Sibirya fitocografik bélgesi icinde yer
almasina ragmen ug fitocografik bdlgenin tam birlesme bdlgesindedir (Davis 1965). Buna gdre bolgede belirlenen
taksonlarin fitocografik bdlge dagilimlari arastirma alaninin cografik konumu ile agiklanabilir.

Calisma bolgesinde Scutellaria salviifolia, S. orientalis L. subsp. pectinata, Phlomis russeliana, P. armeniaca,
Wiedemannia orientalis, Ballota nigra L. subsp. anatolica, Sideritis germanicopolitana Bornm. subsp.
germanipoliticana, S. galatica, Stachys tmolea, S. cretica L. subsp. anatolica, Origanum sipyleum, Thymus leucostomus
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Hausskn.&velen. var. leucostomus ve Salvia wiedemannii ve S. cadmica olmak (izere 14 endemik takson tespit edilmis
olup familya icindeki endemizm orani % 20,59’dur. Endemik taksonlardan Thymus leucostomus Hausskn.&Velen. var.
leucostomus taksonu NT (tehdit altina girebilir) alt kategorisinde olup diger tiim taksonlar LC (en az endise verici) alt
kategorisindedir. Taksonlarin tamaminin bélgedeki populasyonlari iyi denebilecek durumdadir. Zira s6z konusu
taksonlar, llkemizde 6zel koruma statlisii gerektirmeyen, durumlari simdilik tehlike altinda olmayan, herhangi bir
koruma gerektirmeyen ve 5°den fazla farkli lokalitede populasyonlari bilinen taksonlardir (Ekim vd 2000; IUCN 2001).
Calisma sonucunda elde edilen veriler dogrultusunda alanda belirlenen endemik taksonlarin risk kategorilerinde
herhangi bir degisiklik 6nerilmemektedir (Tablo 2). Arastirma alaninda endemik olmayan ancak risk altinda olan nadir
Lamiaceae taksonuna rastlanamamistir. Bélgede basta endemik taksonlar olmak (izere tim bitkiler agisindan,
ormanlarin tarim alanlarina dénustirilmesi, otlatma, sehirlesme, tarimsal faaliyetlerde kullanilan kimyasal maddeler ve
orman yanginlari gibi potansiyel tehdit unsurlari séz konusudur.

Tablo 2. Endemik Taksonlarin Risk Kategorileri.

Endemik Taksonlar Risk Kategorisi (IUCN 2001)
Scutellaria salviifolia Benth. LC
S. orientalis L. subsp. pectinata (Benth.) Edm. LC
Phlomis russeliana (Sims) Benth. LC
Phlomis armeniaca Willd. LC
Wiedemanniana orientalis Fisch&Mey. LC
Ballota nigra L. subsp. anatolica Davis LC
Sideritis germanicopolitana Bornm. subsp. germanipoliticana LC
S. galatica Bornm. LC
Stachs tmoleaBoiss LC
S. cretica L. subsp. anatolica Rech. fil. LC
Origanum sipyleum L. LC
Thymus leucostomus Hausskn.&velen. var. leucostomus NT
Salvia wiedemannii Boiss. LC
S. cadmica Boiss. LC

Aragtirma alanindaki % 20,59’luk endemizm orani Turkiye florasindaki Lamiaceae familyasinin % 44,5’lik
endemizm oranindan dusuktir. Bu durum arastirma bélgesinin sahip oldugu alan biyukliga, iklim, habitat ve cografik
oOzelliklerinin cesitlilik gostermemesi ile agiklanabilir.

Bilecik ilinde daha énce yapilan floristik calismalarda veya 6zel gruplarin bitki toplamalarinda, Scutellaria
salviifolia Ballota nigra L. subsp. anatolica ve Sideritis germanicopolitana endemik taksonlari tespit edilmis olup bu
calisma ile ilave olarak 11 endemik taksonun Bilecik’deki lokaliteleri ilk defa belirlenmistir (Davis et al. 1982; Davis et
al. 1988; Ocak and Tokur 2000; Tire and Tokur 2000).

Arastirma sonucunda A3 Karesi i¢in, Ajuga laxmannii, Teucrium orientale L. var. orientale, Sideritis galatica,
Thymus sipyleus Boiss. var. rosulans, T. leucostomus Hausskn.&Velen. var. leucostomus, Salvia pinnata ve S.
candidissima Vahl subsp. candidissima olmak (izere 7 takson, A2 karesi i¢in Phlomis armeniaca ve Scutellaria
orientalis L. subsp. pectinata olmak izere 2 takson yeni kare kayitlari olarak belirlenmistir (Davis et al. 1982; Akman et
al. 1985; Tuzlaci 1986; Davis et al. 1988; Mutlu ve Erik 1999; Giiner vd. 2000; Ocak and Tokur 2000; Ture and Tokur
2000; Akinci and Ozhatay 2000; Basaran ve Adigiizel 2001; Mutlu 2002; Tirker and Guner 2003; ikinci and Giiner
2007; Erol 2008; Dogru ve Yildirimh 2008; Saribas ve Kaplan 2008; Aksoy 2009).

Bilecik ili icin, Ajuga laxmannii, Teucrium orientale L. var. orientale, T. parviflorum, Scutellaria orientalis L.
subsp. pectinata, Sideritis galatica, Phlomis pungens Willd. var. pungens, P. armeniaca, Marrubium parviflorum
Fisch&Mey. subsp. parviflorum, Stachys byzantina, S. annua (L.) L. subsp. annua var. annua, Origanum vulgare L.
subsp. hirtum, Acinos rotundifolius, Thymus sipyleus Boiss. var. sipyleus, T. sipyleus Boiss. var. rosulans, Mentha
aquatica, M. spicata L. subsp. tomentosa, Ziziphora taurica Bieb. subsp. taurica, Salvia pinnata, S. wiedemannii, ve
S.candidissima Vahl subsp. candidissima olmak uzere 20 takson yeni kayit niteligindedir. Bu durum Bilecik ilinde
konuyla ilgili yapilan calismalarin azligi ile aciklanabilir (Davis et al. 1982; Davis et al. 1988; Ocak and Tokur 2000;
Tiire and Tokur 2000).

Bolgede Lamiacaeae familyasina ait taksonlar etnobotanik amaclarla kullanimi en yaygin olan taksonlardandir.
Arastirma alaninda belirlenen tim taksonlarin yerel isimleri tespit edilmis olup bunlarin bazilarina birden fazla isim
verildigi gortlmustir. Bolgede belirlenen 68 taksondan 55’inin etnobotanik kullanimi belirlenirken 13’Gnin herhangi
bir kullanimina rastlanmamigtir. Etnobotanik kullanimi belirlenen taksonlarin ¢ogu 2-3 farkli amag icin kullaniimakta
olup bunlarin yaygin olarak soguk alginligi tedavisinde, yara iyilestirmede, cay ve baharat yapiminda kullanildigi
saptanmistir. Bu taksonlarin ayrica prostat, mide agrilari, seker hastaligi, romatizma, gogis yumusatici, idrar sékturicd,
brongit, damar sertligi, yatistirici ve bosaltim sistemi rahatsizliklarinin giderilmesi gibi bazi tibbi kullanimlari da
belirlenmistir. Etnobotanik amaclh kullanimlarin genellikle 1hk veya sicak suyla yapilan gayin giinde 1-2 su bardagi
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icilmesi, kurutulup dgutulerek yemek ve salatalarda kullanilmasi ve haricen deri lzerine 6-12 saat sarilmasi seklinde
oldugu belirlenmistir.

Bolgede en yaygin kullanilan cinslerin Thymus, Salvia, Sideritis, Origanum ve Stachys oldugu saptanmis olup,
Phlomis, Wiedemannia, Nepeta ve Lycopus cinslerine ait taksonlarin etnobotanik kullanimlarina rastlanamamistir.
Bolgede en yaygin kullanimin Thymus cinsine ait taksonlar oldugu gérilmisttr. Thymus tlrlerinin sicak ya da ilik su ile
cay! yaplilarak, yatistirici, seker hastaligi, mide agrilarinin giderilmesi, damar sertligi, kan dolagimini hizlandirici olarak
kullanildigi belirlenmistir. Ayrica baharat olarak kullanimi da ¢ok yaygindir. Salvia tlrlerinin bdlgedeki yaygin
kullanimi ise taban yapraklarinin yaralar tizerine sarilmak suretiyle, haricen yara iyilestirmede kullaniimasidir. Ayrica
cicekleri ve Ust yapraklardan yapilan gay da mide rahatsizliklarinin giderilmesinde ve soguk alginhiginda
kullaniimaktadir. Sideritis, Origanum ve Stachys cinsleri ise soguk alginligl, cay, baharat, uykusuzluk ve adet
bozukluklarinda yaygin olarak kullanilan cinslerdir. Bélgede, etnobotanik kullanimi belirlenen, Lamiaceae familyasina
ait taksonlarin hazirlanis sekilleri, kullanim yontemleri, yoresel isimleri ve kullanildiklari hastaliklar bakimindan
literatlir bilgileri ile uygunluk gosterdigi belirlenmistir. Ancak bdlgede etnobotanik kullanimina rastlanmayan
Scutellaria, Phlomis, Wiedemannia, Nepeta ve Lycopus cinslerine ait taksonlar yurdumuzun baska bdolgelerinde
etnobotanik amaclarla kullaniimaktadir. Bu durum ise bolgeler arasindaki sosyal, kiltiirel ve etnik yapi farkhliklari ile
aciklanabilir (Sayar vd. 1995; Erol ve Tuzlaci 1996; Vural vd. 1997; Duran 1998; Yesilada et al. 1999; Baytop 1999;
Bagc1 2000; Tuzlaci and Tolon 2000; Ertug 2000; Yicel ve Tiliikoglu 2000; Tuzlaci and Eryasar 2001; Abay ve Kilig
2001; Simsek vd. 2001; Sezik et al. 2001; Ertug 2002; Simsek vd. 2002; Tuzlaci 2002a; Tuzlaci 2002b; Karademir ve
Oztiirk 2002; Akgicek ve Vural 2003; Simsek et al. 2004; Ezer ve Avci 2004; Ozgokce ve Ozgelik 2004; Uzun et al.
2004; Ertug 2004; Kose vd. 2005; Yesilada 2005; Ezer ve Arisan 2006; Elci ve Erik 2006; Kogyigit ve Ozhatay 2006;
Ugurlu ve Segmen 2008; Satil vd. 2008; Kiltiir 2007; Kdltiir 2008; Kargioglu et al. 2008; Koyuncu vd. 2009; Sarper et
al. 2009; Ugulu et al. 2009; Cansaran and Kaya 2010).

Sahip oldugumuz bitkisel zenginliklerimizin taninmasi, korunmasi ve onlardan daha iyi yararlanmanin

zorunlulugu hakkinda yerel halkin bilimsel yontemlerle aydinlatilmasi gerekliligi acgiktir. Bu arastirmanin arazi
calismalari esnasinda yore halkina bu konularla ilgili bilgi, ydntem, tavsiye ve agiklamalarda bulunulmustur.
Bu calisma ile ylksek ekonomik ve biyolojik degere sahip olan Lamiaceae familyasi yelerinin yeni yayilis alanlarinin
tespit edilerek, botanik, eczacilik, tip, gida, kozmetik, parflimeri vb. alanlarda degerlendirilmesine, tlkemizin sahip
oldugu biyolojik zenginliklerin taninmasina, korunmasina ve konuyla ilgili yapilacak diger calismalara katkida
bulunulacag! kanaatindeyiz.
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The flora of Anamur Antique City and its surroundings (Mersin/Turkey)
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Abstract

This research has been made to determine The flora of Anamur Antique City and its surroundings (Mersin).
The research area is in the C4 square according to the grid system. Five hundred and ten plants specimens belonging to
350 taxa, 260 genera and 74 families were collected and identified from the area between 2006-2008 years. The
phytogeographic region of plants in this area are represented as follows; Mediterranean (123) 35.1%, Irano-Turanien
(17) 4.9%, Euro-Siberian (11) 3.1% and either Multi-regional or unknown (199) 56.9%. The number of endemic taxa is
13 (3.7%).

Key words: Flora, Anamur, Mersin, Turkey

*

Anamur Antik Kenti ve ¢evresinin (Mersin) florasi

Ozet

Bu arastirma Anamur Antik Kenti ve Cevresinin (Mersin) florasini tespit etmek icin yapilmistir. Arastirma
alani kareleme sistemine gére C4 karesi igerisindedir. 2006-2008 yillari arasinda alandan 350 takson, 260 cins ve 74
familyaya ait 510 bitki 6rnegi toplanmis ve teshis edilmistir. Bitkilerin fitocografik bolgelere gore dagilimlari soyledir:
Akdeniz elementi (123) % 35.1, iran-Turan elementi (17) % 4.9, Avrupa-Sibirya elementi (11) % 3.1 ve cok bolgeli
veya bilinmeyen (199) % 56.9’dur. Endemik takson sayisi 13 (% 3.7)’dr.

Anahtar kelimeler: Flora, Anamur, Mersin, Tirkiye
1. Introduction

The investigated area is located 5-6 km west of the district of Anamur and is in square C4, according to the
grid system used in the Flora of Turkey (Davis, 1965-1985). Anamur Antique City is one of Anamur’s tourism
resources. The historical Anamur city, which covers an area of approximately 20-30 square km, is located on the
Anamur Cape and eastern of it that takes place in the southern end of Anatolia (Figure 1). It was reported that the
foundation date of the city extended up to the Hittites period while it was abandoned about 600 A.C. (Inan & Inan,
2007).

There have been no previous studies on the flora of the Anamur Antique City region. The study 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 altitude of the area is between 0 and 70 m. 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,
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spring and summer (MIM, 2002). The climate diagram shows dry and rainy months (Figure 2). Geological basement of
research area was constituted by rocks belonging to Alanya massif (unit). The tectonic unit is represented by pre-
permian age marble, phyllites, micaschists and quarzites intercalated calcshists, at the base and permian age
recrystalized limestones and dolomites at the upper part. The units mentioned above are covered by quaternary terrace
and alluviums (Inan & Inan, 2007). The most common soil type in the research area is the red podzolic soil. There is
also alluvial soil groups (Dogu Akdeniz Havzasi Topraklari, 1974).
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Figure 1. Map of the study area Figure 2. Climate diagram of Anamur

Table 1. Monthly — annual rainfall (mm) and temperature (°C) values of Anamur

OBSERVATION MONTHS
ANAMUR ANNUAL
PERIOD 1 2 3 4 5 6 7 8 9 10 11 12
Rainfall (mm) 55 199.4 | 150.1 | 102.6 | 46.7 (24.8| 4.7 | 0.3 | 0.7 | 7.4 [ 75.4]124.4]229.1 965.6
Avr. Temp. (°C) 55 11.4 115 | 134 | 168 [20.7(249]27.9|28.0(251(21.0] 16,5 | 13.0 19.2
Max. Avr. Temp. (°C) 55 22.5 232 | 275 | 33.3 |375]|41.0|42.0|44.2139.5|36.6| 30.3 | 24.6 335
Min. Avr. Temp. (°C) 55 -1.4 47 | -0.7 34 | 86 (122(16.2]158)10.8| 8.0 [ 2.3 0.7 5.9

2. Materials and methods

During fieldwork conducted between 2006 and 2008, 510 plant specimens were collected in the study area
which were dried according to herbarium techniques and numbered. The specimens are kept 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; Giliner et al., 2000). Some of the identifications were checked in Flora
Europaea (Tutin et al., 1964-1980) and the herbarium of KNYA. All taxa in the floristic list are given according to the
order in the Flora of Turkey (Davis, 1965-1985). 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, collector
numbers and endemism, IUCN threat categories (Ekim et al., 2000; IUCN, 2001), 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., 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 floristic investigations of neighbouring areas (Unal and Gokgeoglu,
2003; Stimbil and Erik, 1988a-1988b-1990a-1990b; Everest and Rauss, 2004; Ertugrul et al., 2002).

2.1. Abbreviations
The abbreviations used in the text and in the floristic list are as follows: Avr. Temp.: Average temperature;
Medit.: Mediterranean element; Ir.-Tur.: Irano - Turanian element; Euro-Sib.: Euro-Siberian element; VU: Vulnerable;

LC: Least concern; Th.: Therophytes; Hcrp.: Hemicryptophytes, Ph.: Phanerophytes; Crp.: Cryptophytes; Ch.:
Chamaephytes; Vp.: Vascular parasite, H.: Hill, N: North, S: South, E: East, W: West.
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2.2. Vegetation

Machhie, rocky and meadow are the main vegetation types in the study area. The machhie vegetation is the
most common vegetation type in the area and is includes Quercus coccifera L. and Sarcopoterium spinosum (L.) Spach.
Sedum sediforme (Jacg.) Pau, Micromeria myrtifolia Boiss. & Hohen., Conringia grandiflora Boiss. & Heldr.,
Helianthemum kotschyanum Boiss., Trifolium purpureum Lois. var. pamphylicum (Boiss. & Heldr.) Zoh., Paronychia
argentea Lam. var. argentea, Dianthus strictus Banks & Sol. var. subenervis (Boiss.) Reeve and Phagnalon graecum
Boiss. are commonly found in the rocky parts of the research area. Meadow vegetation includes Fumaria officinalis L.,
Biscutella didyma L., Thlaspi perfoliatum L., Capsella bursa-pastoris (L.) Medik., Senecio vernalis Waldst. & Kit.,
Taraxacum officinale Weber, Crepis sancta (L.) Babc., Convolvulus arvensis L., Aegilops umbellulata Zhuk. subsp.
umbellulata, Hordeum murinum L. subsp. glaucum (Steud.) Tzvelev, Bromus japonicus Thunb. subsp. japonicus.

3. Results

The Floristic List

PTERIDOPHYTA

EQUISETACEAE

Equisetum ramosissimum Desf.

Kizilkaya H., damp places, 40 m, 18.05.2008,
Yildiztugay 1966.

Widespread, Crp.

ASPLENIACEAE

Ceterach officinarum DC.

Kizilkaya H., rocky area, 60 m, 18.05.2007,
Yildiztugay 1409.

Medit., Crp.

SPERMATOPHYTA

GYMNOSPERMAE

PINACEAE

Cedrus libani A. Rich.

N of Anamur Antique City, roadsides, 20 m,
17.06.2008, Yildiztugay 2032.

Medit., Ph.

Pinus brutia Ten.

Anamur Antique City, stony places, 20 m, 28.10.2008,
Yildiztugay 2100.

Medit., Ph.

CUPRESSACEAE

Juniperus oxycedrus L. subsp. oxycedrus

Kizilkaya H., rocky area, 50 m, 17.06.2008,
Yildiztugay 2064.

Widespread, Ph.

EPHEDRACEAE

Ephedra major Host

Kizilkaya H., stony places, 40 m, 28.10.2008,
Yildiztugay 2085.

Ch.

ANGIOSPERMAE

DICOTYLEDONEAE

RANUNCULACEAE

Nigella arvensis L. var. tauricola P.H.Davis

N of Anamur Antique City, in macchie vegatation, 25
m, 18.06.2008, Yildiztugay 2050.

Th.

Delphinium staphisagria L.

W of Anamur Antique City, stony places, 10 m,
17.05.2008, Yildiztugay 1918.

Medit., Herp.

D. peregrinum L.

Kizilkaya H., in macchie vegatation, 30 m, 18.06.2008,
Yildiztugay 2046.

Th.

Anemone coronaria L.

N of Anamur Antique City, stony places, 40 m,
01.03.2007, Yildiztugay 1305.

Medit., Crp.

Clematis cirrhosa L.

S of Anamur Antique City, stony places, 5 m,
01.02.2008, Yildiztugay 1757.

Medit. Ph.

Adonis flammea Jacq.

Anamur Antique City, roadsides, 10 m, 01.03.2007,
Yildiztugay 1680.

Widespread., Th.

Ranunculus sprunerianus Boiss.

Kizilkaya H., rocky area, 40 m, 08.04.2007,
Yildiztugay 1527.

Medit., Crp.

Ceratocephalus testiculatus (Crantz) Roth

Anamur Antique City, roadsides, 10 m, 07.04.2008,
Yildiztugay 1823.

Th.

PAPAVERACEAE

Glaucium leiocarpum Boiss.

Anamur Antique City, roadsides, 10 m, 18.05.2008,
Yildiztugay 1979.

Widespread, Hcrp.

Roemeria hybrida (L.) DC. subsp. hybrida

Kizilkaya H., stony place, 30 m, 18.06.2008,
Yildiztugay 2065.

Widespread, Th.

Papaver rhoeas L.

W of Anamur Antique City, stony place, 20 m,
06.04.2007, Yildiztugay 1446.

Widespread, Th.

Hypecoum imberbe Sibth. & Sm.

S of Anamur Antique City, sandy seashore, 2 m,
04.03.2008, Yildiztugay 1779.

Widespread, Th.

H. pendulum L.

Kizilkaya H., rocky places, 30 m, 08.04.2007,
Yildiztugay 1554.

Widespread, Th.

Fumaria capreolata L.
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E of Anamur Antique City, roadsides, 10 m,
09.04.2007, Yildiztugay 1577.

Th.

F. officinalis L.

S of Anamur Antique City, sandy seashore, 2 m,
04.03.2008, Yildiztugay 1780.

Th.

F. asepala Boiss.

Anamur Antique City, stony places, 40 m, 01.03.2007,
Yildiztugay 1393; Kizilkaya H., rocky places, 50 m,
04.03.2008, Yildiztugay 1771.

Ir.-Tur., Th.

BRASSICACEAE

Hirschfeldia incana (L.) Lag. — Foss.

Kizilkaya H., stony place, 30 m, 18.06.2008,
Yildiztugay 2057.

Widespread, Th.

Raphanus raphanistrum L.

W of Anamur Antique City, roadsides, 10 m,
01.03.2007, Yildiztugay 1326.

Th.

*Crambe hispanica L.

This species is new record for the Flora of Turkey:
Anamur Antique City, stony and rocky area, 10 m,
08.04.2007, Yildiztugay 1524.

Th.

Cakile maritima Scop.

S of Anamur Antique City, sandy seashore, 3 m,
09.04.2007, Yildiztugay 1584.

Th.

Conringia grandiflora Boiss. & Heldr.

Kizilkaya H., rocky area, 50 m, 04.03.2008,
Yildiztugay 1772.

Endemic,LC, Medit., Hcrp.

Cardaria draba (L.) Desv. subsp. chalepensis (L.)
O.E.Schulz

Anamur Antique City, roadsides, 10 m, 17.05.2007,
Yildiztugay 1681.

Widespread., Herp.

Isatis lusitanica L.

Anamur Antique City, stony area, 20 m, 01.03.2007,
Yildiztugay 1390.

Hcerp.

Biscutella didyma L.

Kizilkaya H., stony area, 50 m, 04.03.2008,
Yildiztugay 1776; Anamur Antique City, stony places,
10 m, 09.04.2008, Yildiztugay 1862.

Th.

Thlaspi perfoliatum L.

E of Anamur Antique City, roadsides, 10 m,
18.05.2008, Yildiztugay 1959.

Widespread., Th.

Capsella bursa-pastoris (L.) Medik.

Anamur Antique City, roadsides, 15 m, 06.04.2007,
Yildiztugay 1427.

Widespread, Th.

Bunias erucago L.

Anamur Antique City, stony area, 35 m, 09.04.2008,
Yildiztugay 1836.

Th.
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Alyssum dasycarpum Steph. ex Willd.

Kizilkaya H., stony places, 60 m, 09.04.2008,
Yildiztugay 1885.

Widespread, Th.

Clypeola jonthlaspi L.

Kizilkaya H., rocky area, 50 m, 07.04.2008,
Yildiztugay 1820.

Widespread, Th.

Erophila verna (L.) Chevall. subsp. praecox (Stev.)
Walters

Kizilkaya H., rocky area, 50 m, 01.02.2008,
Yildiztugay 1767.

Widespread, Th.

Cardamine graeca L.

N of Anamur Antique City, stony area, 40 m,
01.03.2007, Yildiztugay 1307.

Th.

Malcolmia chia (L.) DC.

Anamur Antique City, stony area, 20 m, 01.03.2007,
Yildiztugay 1378.

Medit., Th.

Maresia nana (DC) Batt.

Kizilkaya H., rocky area, 70 m, 08.04.2007,
Yildiztugay 1551.

Th.

CAPPARACEAE

Capparis spinosa L. var. spinosa

N of Anamur Antique City, stony area, 60 m,
18.08.2008, Yildiztugay 2074.

Ph.

RESEDACEAE

Reseda lutea L. var. lutea

E of Anamur Antique City, roadsides, 10 m,
01.03.2007, Yildiztugay 1402.

Widespread., Herp.

CISTACEAE

Cistus creticus L.

N of Anamur Antique City, rocky places, 50 m,
01.03.2007, Yildiztugay 1397.

Medit., Ph.

C. salviifolius L.

S of Anamur Antique City, roadsides, 10 m,
09.04.2007, Yildiztugay 1599.

Ph.

Helianthemum kotschyanum Boiss.

Kizilkaya H., rocky area, 70 m, 09.04.2008,
Yildiztugay 1868.

Ir.-Tur., Ch.

Fumana thymifolia (L.) Verlot var. thymifolia
Kizilkaya H., rocky area, 60 m, 08.04.2007,
Yildiztugay 1534.

Hcerp.

PORTULACACEAE

Portulaca oleracea L.

E of Anamur Antique City, edge of field, 10 m,
28.10.2008, Yildiztugay 2081.

Th.

CARYOPHYLLACEAE

Minuartia mesogitana (Boiss.) Hand. — Mazz. subsp.
mesogitana
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Anamur Antique City, stony area, 30 m, 01.03.2007,
Yildiztugay 1340.

Medit., Th.

M. hybrida (Vill.) Schischk subsp. hybrida

Kizilkaya H., stony places, 50 m, 09.04.2008,
Yildiztugay 1867.

Th.

Stellaria media (L.) Vill. subsp. media

N of Anamur Antique City, rocky area, 60 m,
01.02.2008, Yildiztugay 1765.

Th.

S. media (L.) Vill. subsp. postii Holmboe

Kizilkaya H., stony places, 50 m, 09.04.2008,
Yildiztugay 1884.

Th.

Cerastium anomalum Waldst. & Kit.

N of Anamur Antique City, rocky area, 50 m,
08.04.2007, Yildiztugay 1541.

Th.

C. dichotomum L. subsp. dichotomum

Anamur Antique City, stony places, 40 m, 17.05.2007,
Yildiztugay 1707.

Th.

C. brachypetalum Pers. subsp. roeseri (Boiss. &
Heldr.) Nyman

Kizilkaya H., stony places, 40 m, 09.04.2008,
Yildiztugay 1872.

Medit. Th.

Holosteum umbellatum L. var. umbellatum

Anamur Antique City, roadsides, 10 m, 07.04.2008,
Yildiztugay 1819.

Th.

Sagina apetala Ard.

N of Anamur Antique City, rocky area, 50 m,
09.04.2008, Yildiztugay 1866.

Widespread, Th.

Spergularia marina (L.) Gris.

W of Anamur Antique City, stony places, 15 m,
01.03.2007, Yildiztugay 1360.

Widespread, Th.

Dianthus strictus Banks & Sol. var. subenervis
(Boiss.) Reeve

Kizilkaya H., in macchie vegatation, 40 m, 18.06.2008,
Yildiztugay 2049.

Hcrp.

D. zonatus Fenzl var. zonatus

N of Anamur Antique City, rocky area, 60 m,
01.02.2008, Yildiztugay 1766.

Hcrp.

Silene vulgaris (Moench) Garcke var. vulgaris
Anamur Antique City, stony places, 30 m, 09.04.2008,
Yildiztugay 1851.

Hcerp.

S. behen L.

Anamur Antique City, stony places, 25 m, 09.04.2008,
Yildiztugay 1841.

Th.

S. heldreichii Boiss.

Anamur Antique City, stony area, 10 m, 17.05.2008,
Yildiztugay 1914.

Th.

S. gallica L.

Kizilkaya H., rocky area, 50 m, 08.04.2007,
Yildiztugay 1538; Anamur Antique City, sandy
seashore, 2 m, 04.03.2008, Yildiztugay 1782-1784.

Th.

S. bellidifolia Jacq.

S of Anamur Antique City, sandy seashore, 2 m,
04.03.2008, Yildiztugay 1783; Anamur Antique City,
stony area, 10 m, 09.04.2008, Yildiztugay 1849.
Medit., Th.

S. colorata Poiret

Anamur Antique City, stony area, 20 m, 01.03.2007,
Yildiztugay 1384.

Th.

S. conoidea L.

Anamur Antique City, roadsides, 10 m, 06.04.2007,
Yildiztugay 1471.

Th.

Agrostemma githago L.

Anamur Antique City, stony area, 15 m, 06.04.2007,
Yildiztugay 1424,

Th.

ILLECEBRACEAE

Paronychia argentea Lam. var. Argentea

Kizilkaya H., rocky places, 60 m, 08.04.2007,
Yildiztugay 1530.

Medit., Herp.

POLYGONACEAE

Polygonum equisetiforme Sibth. & Sm.

S of Anamur Antique City, sandy seashore, 2 m,
10.08.2008, Yildiztugay 2059.

Hcrp.

Rumex acetosella L.

Anamur Antique City, roadsides, 10 m, 17.05.2008,
Yildiztugay 1907.

Hcrp.

CHENOPODIACEAE

Beta adanensis Pamuk apud. Aellen

S of Anamur Antique City, sandy seashore, 3 m,
09.04.2007, Yildiztugay 1588.

Endemic, Hcrp.

HYPERICACEAE

Hypericum triquetrifolium Turra

Kizilkaya H., stony places, 50 m, 18.06.2008,
Yildiztugay 2051.

Hcrp.

MALVACEAE

Malva nicaeensis All.

N of Anamur Antique City, stony places, 40 m,
08.04.2007, Yildiztugay 1536.

Th.

M. parviflora L.

Kizilkaya H., rocky area, 60 m, 08.04.2007,
Yildiztugay 1563.

Th.

Alcea pallida Waldst. & Kit.

Anamur Antique City, stony place, 40 m, 18.06.2008,
Yildiztugay 2056.

Ch.
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TILIACEAE

Tilia argentea Desf. ex DC.

Anamur Antique City, roadside, 10 m, 28.10.2008,
Yildiztugay 2101.

Ph.

LINACEAE

Linum nodiflorum L.

Anamur Antique City, stony places, 30 m, 09.04.2008,
Yildiztugay 1889.

Medit., Th.

L. corymbulosum Reichb.

Anamur Antique City, stony places, 50 m, 09.04.2008,
Yildiztugay 1876.

Medit., Th.

GERANIACEAE

Geranium purpureum Vill

Anamur Antique City, rocky area, 40 m, 08.04.2007,
Yildiztugay 1542.

Th.

G. molle L. subsp. molle

Anamur Antique City, stony places, 30 m, 07.04.2008,
Yildiztugay 1799.

Th.

Erodium moschatum (L.) L Herit.

Anamur Antique City, roadsides, 10 m, 01.03.2007,
Yildiztugay 1344.

Medit., Th.

OXALIDACEAE

Oxalis pes-caprae L.

Anamur Antique City, stony places, 20 m, 01.03.2007,
Yildiztugay 1400.

Th.

O. corniculata L.

Anamur Antique City, roadsides, 10 m, 01.03.2007,
Yildiztugay 1317.

Th.

ZYGOPHYLLACEAE

Tribulus terrestris L.

W of Anamur Antique City, stony place, 30 m,
18.06.2008, Yildiztugay 2047.

Th.

RUTACEAE

Citrus aurantium L.

S of Anamur Antique City, roadside, 10 m, 18.06.2008,
Yildiztugay 1900.

Ph.

VITACEAE

Vitis vinifera L.

Anamur Antique City, field side, 10 m, 18.06.2008,
Yildiztugay 2102.

Ph.

ANACARDIACEAE

Cotinus coggyria Scop.

N of Anamur Antique City, stony places, 40 m,
07.04.2007, Yildiztugay 1504,

Ph.

Rhus coriaria L.

Kizilkaya H., stony places, 70 m, 17.05.2007,
Yildiztugay 1605.

Medit., Ph.
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Pistacia terebinthus L. subsp. palaestina (Boiss.)
Engl.

N of Anamur Antique City, stony place, 40 m,
18.06.2008, Yildiztugay 2053.

Medit., Ph.

FABACEAE

Ceratonia siliqua L.

Anamur Antique City, stony place, 10-50 m,
18.06.2008, Yildiztugay 2043.

Medit., Ph.

Cercis siliquastrum L. subsp. siliquastrum

Anamur Antique City, roadsides, 10 m, 17.06.2008,
Yildiztugay 1996.

Ph.

Acacia retinoides Schlecht.

Anamur Antique City, roadsides, 10 m, 18.08.2008,
Yildiztugay 2079.

Medit., Ph.

Anagyris foetida L.

S of Anamur Antique City, sandy seashore, 3 m,
04.03.2008, Yildiztugay 1788.

Medit., Ph.

Genista acanthoclada DC.

N of Anamur Antique City, rocky area, 50 m,
08.04.2007, Yildiztugay 1524.

Medit., Ch.

Spartium junceum L.

Anamur Antique City, stony places, 30 m, 18.06.2008,
Yildiztugay 2038.

Medit., Ph.

Lupinus varius L.

S of Anamur Antique City, stony places, 10 m,
08.04.2007, Yildiztugay 1543.

Medit., Herp.

Robinia pseudoacacia L.

Anamur Antique City, roadsides, 10 m, 07.04.2007,
Yildiztugay 1502.

Ph.

Astragalus odoratus Lam.

Anamur Antique City, stony places, 20 m, 09.04.2008,
Yildiztugay 1878.

Hcrp.

Phaseolus vulgaris L.

Anamur Antique City, field edge, 10 m, 08.04.2007,
Yildiztugay 1558.

Th.

Vicia cracca L. subsp. cracca

Anamur Antique City, roadsides, 10 m, 17.05.2007,
Yildiztugay 1652.

Euro-Sib., Herp.

V. cracca L. subsp. stenophylla Vel.

Anamur Antique City, field edge, 10 m, 06.04.2007,
Yildiztugay 1428.

Widespread., Herp.

V. hybrida L.

Anamur Antique City, stony places, 20 m, 01.03.2007,
Yildiztugay 1385.

Medit., Th.

V. sativa L. subsp. nigra (L.) Ehrh. var. nigra
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Anamur Antique City, stony places, 30 m, 08.04.2007,
Yildiztugay 1539.

Th.

V. narbonensis L. var. narbonensis

Anamur Antique City, field edge, 10 m, 01.03.2007,
Yildiztugay 1380-1388.

Th.

V. narbonensis L. var. serratifolia (Jacq.) Ser.
Anamur Antique City, rocky area, 30 m, 08.04.2007,
Yildiztugay 1557.

Th.

Lathyrus pratensis L.

Anamur Antique City, stony places, 30 m, 06.04.2007,
Yildiztugay 1452.

Euro-Sib., Herp.

L. setifolius L.

Kizilkaya H., stony places, 50 m, 09.04.2008,
Yildiztugay 1880.

Medit., Hcrp.

L. cicera L.

Anamur Antique City, rocky area, 30 m, 08.04.2007,
Yildiztugay 1540.

Th.

Pisum sativum L. subsp. sativum var. sativum
Anamur Antique City, stony places, 20 m, 01.03.2007,
Yildiztugay 1386.

Th.

P. sativum L. subsp. sativum var. arvense (L.) Poiret.
Anamur Antique City, rocky places, 40 m, 08.04.2007,
Yildiztugay 1522.

Th.

P. sativum L. subsp. elatius (Bieb.) Aschers. &
Graebn. var. elatius

Anamur Antique City, field margin, 10 m, 09.04.2008,
Yildiztugay 1852.

Th.

P. fulvum Sibth. &Sm.

Anamur Antique City, rocky area, 40 m, 08.04.2007,
Yildiztugay 1564.

Medit., Th.

Ononis variegata L.

S of Anamur Antique City, 3 m, 08.04.2007,
Yildiztugay 1518.

Medit., Th.

Trifolium campestre Schreb.

Kizilkaya H., in macchie vegatation, 30 m, 06.04.2007,
Yildiztugay 1470.

Widespread., Th.

T. fragiferum L. subsp. fragiferum

Anamur Antique City, roadsides, 15 m, 01.03.2007,
Yildiztugay 1369.

Hcrp.

T. resupinatum L. var. microcephalum Zoh.

S of Anamur Antique City, roadsides, 10 m,
09.04.2007, Yildiztugay 1594,

Th.

T. cherleri L.

Anamur Antique City, stony places, 30 m, 09.04.2008,
Yildiztugay 1853.

Medit., Th.

T. purpureum Lois. var. pamphylicum (Boiss. &
Heldr.) Zoh.

Anamur Antique City, rocky area, 40 m, 08.04.2007,
Yildiztugay 1523.

Medit., Th.

T. roussaeanum Boiss.

Kizilkaya H., rocky places, 50 m, 08.04.2007,
Yildiztugay 1550.

Endemic, VU, Medit., Th.

Melilotus officinalis (L.) Desr.

Anamur Antique City, roadsides, 10 m, 06.04.2007,
Yildiztugay 1544,

Widespread, Th.

M. alba Desr.

Anamur Antique City, roadsides, 10 m, 08.04.2007,
Yildiztugay 1597.

Widespread., Th.

Trigonella spruneriana Boiss. var. spruneriana
Kizilkaya H., rocky places, 50 m, 08.04.2007,
Yildiztugay 1523.

Ir.-Tur., Th.

T. velutina Boiss.

Anamur Antique City, roadsides, 10 m, 17.05.2007,
Yildiztugay 1743.

Ir.-Tur., Th.

T. monantha C.A.Mey. subsp. monantha

Anamur Antique City, stony places, 30 m, 09.04.2007,
Yildiztugay 1531.

Ir.-Tur., Th.

Medicago radiata L.

Anamur Antique City, stony places, 50 m, 09.04.2008,
Yildiztugay 1870.

Ir.-Tur., Th.

M. orbicularis (L.) Bart.

S of Anamur Antique City, sandy seashore, 5 m,
09.04.2007, Yildiztugay 1569.

Th.

M. x varia Martyn

S of Anamur Antique City, roadside, 10 m, 09.04.2007,
Yildiztugay 1575.

M. rotata Boiss. var. rotata

S of Anamur Antique City, sandy seashore, 3 m,
09.04.2007, Yildiztugay 1568.

Th.

M. coronata (L.) Bart.

N of Anamur Antique City, rocky places, 40 m,
08.04.2007, Yildiztugay 1525.

Medit., Th.

M. praecox DC.

Anamur Antique City, stony places, 30 m, 09.04.2008,
Yildiztugay 1860.

Medit., Th.

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

S of Anamur Antique City, roadsides, 5 m, 09.04.2007,
Yildiztugay 1574.

Widespread., Th.

M. polymorpha L. subsp. polymorpha

S of Anamur Antique City, roadside, 5 m, 09.04.2007,
Yildiztugay 1591.

Th.
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M. marina L.

Anamur Antique City, sandy seashore, 3 m,
09.04.2007, Yildiztugay 1573.

Ch.

M. rigidula (L.) All. var. rigidula

Kizilkaya H., stony places, 50 m, 09.04.2008,
Yildiztugay 1890.

Widespread, Th.

Lotus ornithopodioides L.

Anamur Antique City, rocky area, 40 m, 08.04.2007,
Yildiztugay 1519.

Medit., Herp.

Hymenocarpus circinnatus (L.) Savi

N of Anamur Antique City, rocky places, 50 m,
08.04.2007, Yildiztugay 1529.

Medit. Th.

Anthyllis tetraphylla L.

N of Anamur Antique City, stony places, 40 m,
09.04.2008, Yildiztugay 1873.

Medit., Th.

Coronilla cretica L.

Kizilkaya H., rocky area, 60 m, 08.04.2007,
Yildiztugay 1537.

Medit., Th.

C. parviflora Willd.

Anamur Antique City, stony places, 40 m, 09.04.2008,
Yildiztugay 1847.

Medit., Th.

C. grandiflora Boiss.

Kizilkaya H., rocky places, 60 m, 08.04.2007,
Yildiztugay 1526; Anamur Antique City, stony places,
30 m, 09.04.2008, Yildiztugay 1850.

Endemic, LC, Medit., Hcrp.

Scorpiurus muricatus L. var. subvillosus (L.) Fiori
Anamur Antique City, stony places, 30 m, 09.04.2008,
Yildiztugay 1871.

Th.

Onobrychis gracilis Besser

Anamur Antique City, roadsides, 10 m, 09.04.2008,
Yildiztugay 1781.

Hcrp.

O. montana DC. subsp. cadmea (Boiss.) P.W.Ball
Anamur Antique City, stony places, 20 m, 17.05.2007,
Yildiztugay 1624.

Widespread, Hcerp.

O. armena Boiss. & Huet

Anamur Antique City, roadside, 10 m, 09.04.2007,
Yildiztugay 1567.

Endemic, LC, Widespread, Hcrp.

ROSACEAE

Rubus sanctus Schreb.

Anamur Antique City, roadside, 10 m, 10.08.2008,
Yildiztugay 2062.

Widespread, Ch.

Sarcopoterium spinosum (L.) Spach

N of Anamur Antique City, rocky places, 50 m,
08.04.2007, Yildiztugay 1545.

Medit., Ch.

Sanguisorba minor Scop. subsp. muricata (Spach)
Brig.
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Anamur Antique City, roadsides, 10 m, 07.04.2007,
Yildiztugay 1481.

Widespread., Herp.

MYRTACEAE

Myrtus communis L. subsp. communis

S of Anamur Antique City, seashore, 5 m, 28.10.2008,
Yildiztugay 2097.

Ph.

Eucalyptus camaldulensis Dehnh.

Anamur Antique City, roadside, 10 m, 06.04.2007,
Yildiztugay 1426.

Ph.

PUNICACEAE

Punica granatum L.

Anamur Antique City, field edge, 10 m, 17.06.2008,
Yildiztugay 1994.

Ph.

LYTHRACEAE

Lythrum junceum Banks. & Sol.

Anamur Antique City, roadside, 10 m, 17.05.2007,
Yildiztugay 1752.

Medit., Herp.

CRASSULACEAE

Sedum sediforme (Jacq.) Pau

Kizilkaya H., rocky places, 70 m, 18.06.2008,
Yildiztugay 2048.

Medit., Ch.

S. laconicum Boiss. & Heldr.

N of Anamur Antique City, stony places, 60 m,
09.04.2008, Yildiztugay 1883.

Medit., Ch.

S. pallidum Bieb. subsp. pallidum

Anamur Antique City, rocky places, 50 m, 09.04.2008,
Yildiztugay 1897.

Ch.

APIACEAE

Eryngium maritimum L.

S of Anamur Antique City, sandy seashore, 3 m,
17.05.2007, Yildiztugay 1740.

Hcerp.

Lagoecia cuminoides L.

Anamur Antique City, stony places, 40 m, 17.05.2007,
Yildiztugay 1609.

Medit., Th.

Scandix balansae Reut. ex Boiss.

Anamur Antique City, sandy seashore, 3 m,
04.03.2008, Yildiztugay 1787.

Endemic, VU, Th.

S. australis L. subsp. australis

Anamur Antique City, stony places, 40 m, 09.04.2008,
Yildiztugay 1858.

Th.

Smyrniopsis aucheri Boiss.

N of Anamur Antique City, rocky places, 60 m,
08.04.2007, Yildiztugay 1516.

Hcrp.

Bupleurum rotundifolium L.

Anamur Antique City, roadsides, 10 m, 17.05.2007,
Yildiztugay 1667.

Th.
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B. croceum Fenzl

Anamur Antique City, roadsides, 5 m, 17.05.2007,
Yildiztugay 1722.

Ir.-Tur., Th.

Trinia glauca (L.) Dum.

Kizilkaya H., in macchie vegatation, 40 m, 18.06.2008,
Yildiztugay 2045.

Hcrp.

Ferula communis L. subsp. communis

Kizilkaya H., stony places, 60 m, 07.04.2007,
Yildiztugay 1514.

Medit., Herp.

Tordylium aegaeum Runem.

Kizilkaya H., rocky area, 50 m, 08.04.2007,
Yildiztugay 1517.

Medit., Th.

T. officinale L.

N of Anamur Antique City, stony places, 40 m,
09.04.2008, Yildiztugay 1887.

Th.

Ainsworthia trachycarpa Boiss.

Anamur Antique City, stony places, 30 m, 06.04.2007,
Yildiztugay 1430.

Medit., Th.

Torilis arvensis (Huds.) Link subsp. elongata (Hoffm.
& Link) Cannon.

N of Anamur Antique City, stony place, 50 m,
18.06.2008, Yildiztugay 2044.

Medit., Th.

T. tenella (Delile) Reichb.

Anamur Antique City, stony places, 30 m, 08.04.2007,
Yildiztugay 1565.

Th.

Turgenia latifolia (L.) Hoffm.

Anamur Antique City, roadside, 10 m, 17.05.2007,
Yildiztugay 1745.

Widespread, Th.

Daucus carota L.

Anamur Antique City, roadside, 10 m, 10.08.2008,
Yildiztugay 2060.

Hcrp.

VALERIANACEAE

Valeriana dioscoridis Sm.

Anamur Antique City, rocky places, 60 m, 01.03.2007,
Yildiztugay 1391; Kizilkaya H., rocky places, 50 m,
01.02.2008, Yildiztugay 1759.

Medit., Hcrp.

Valerianella coronata (L.) DC.

N of Anamur Antique City, stony places, 50 m,
09.04.2008, Yildiztugay 1856.

Widespread, Th.

DIPSACACEAE

Pterocephalus plumosus (L.) Coult.

Anamur Antique City, stony places, 30 m, 17.05.2008,
Yildiztugay 1916.

Widespread, Th.

ASTERACEAE

Xanthium strumarium L. subsp. cavanillesii
(Schouw) D.Love & Danser

Anamur Antique City, sandy seashore, 3 m,
17.05.2007, Yildiztugay 1750.

Th.

Pallenis spinosa (L.) Cass.

N of Anamur Antique City, stony places, 40 m,
18.06.2008, Yildiztugay 2039.

Medit., Th.

Inula graveolens (L.) Desf.

S of Anamur Antique City, sandy seashore, 3 m,
28.10.2008, Yildiztugay 2098.

Medit., Th.

l. viscosa (L.) Aiton

Anamur Antique City, stony places, 40 m, 28.10.2008,
Yildiztugay 2083.

Medit., Ch.

Phagnalon graecum Boiss.

Anamur Antique City, stony places, 10 m, 01.03.2007,
Yildiztugay 1376.

Medit., Ch.

Filago eriocephala Guss.

N of Anamur Antique City, stony places, 20 m,
17.05.2007, Yildiztugay 1647.

Th.

Erigeron acer L. acer

Anamur Antique City, field edge, 10 m, 09.04.2008,
Yildiztugay 1848.

Widespread, Herp.

Bellis sylvestris Cyr.

N of Anamur Antique City, stony places, 50 m,
01.02.2008, Yildiztugay 1764.

Medit., Herp.

Senecio vernalis Waldst. & Kit.

Anamur Antique City, stony places, 40 m, 09.04.2008,
Yildiztugay 1879.

Widespread, Th.

Calendula officinalis L.

Anamur Antique City, stony places, 30 m, 09.04.2008,
Yildiztugay 1848.

Th.

Anthemis cotula L.

Anamur Antique City, sandy seashore, 3 m,
17.05.2007, Yildiztugay 1741.

Widespread, Th.

Achillea wilhelmsii C.Koch

Anamur Antique City, roadsides, 10 m, 18.05.2008,
Yildiztugay 1969.

Ir.-Tur., Herp.

Chrysanthemum segetum L.

Anamur Antique City, stony places, 50 m, 01.03.2007,
Yildiztugay 1344.

Medit., Th.

Matricaria macrotis Rech.fil.

Anamur Antique City, stony places, 20 m, 01.03.2007,
Yildiztugay 1375.

Th.

Gundelia tournefortii L. var. tournefortii

Anamur Antique City, stony places, 30 m, 09.04.2008,
Yildiztugay 1843.

Hcrp.

Cynara cardunculus L.
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Anamur Antique City, roadside, 10 m, 09.04.2007,
Yildiztugay 1598.

Hcrp.

Onopordum acanthium L.

Anamur Antique City, stony places, 40 m, 09.04.2008,
Yildiztugay 1840.

Hcrp.

Cirsium vulgare (Savi) Ten.

Anamur Antique City, stony places, 30 m, 09.04.2008,
Yildiztugay 1855.

Hcrp.

C. arvense (L.) Scop. subsp. vestitum (Wimm. &
Grab.) Petr.

Anamur Antique City, field edge, 10 m, 17.05.2007,
Yildiztugay 1659.

Hcrp.

Lamyropsis cynaroides (Lam.) Dittrich

N of Anamur Antique City, rocky places, 30 m,
08.04.2007, Yildiztugay 1556; Anamur Antique City,
stony places, 40 m, 17.05.2008, Yildiztugay 1915.
Medit., Hcrp.

Carduus nutans L. subsp. nutans sensu lato

Kizilkaya H., stony places, 35 m, 17.05.2007,
Yildiztugay 1737.

Widespread, Hcrp.

Tyrimnus leucographus (L.) Cass.

Anamur Antique City, roadside, 10 m, 09.04.2007,
Yildiztugay 1589.

Medit., Herp.

Jurinea consanguinea DC.

Anamur Antique City, stony places, 25 m, 18.06.2008,
Yildiztugay 2106.

Hcrp.

Centaurea solstitialis L. subsp. solstitialis

Anamur Antique City, roadsides, 10 m, 01.07.2007,
Yildiztugay 1756.

Widespread, Th.

Xeranthemum annuum L.

Anamur Antique City, roadside,10 m, 01.07.2007,
Yildiztugay 1755.

Widespread, Th.

Cichorium glandulosum Boiss. & Huet.

Anamur Antique City, roadside,10 m, 17.05.2007,
Yildiztugay 1628.

Ir.-Tur., Herp.

Koelpinia linearis Pallas

N of Anamur Antique City, stony places, 50 m,
09.04.2008, Yildiztugay 1876.

Th.

Scorzonera kotschyi Boiss.

Anamur Antique City, stony places, 30 m, 09.04.2008,
Yildiztugay 1844.

Ir.-Tur., Herp.

Tragopogon longirostris Bisch. ex Sch.Bip. var.
longirostris

Anamur Antique City, stony places, 50 m, 17.05.2008,
Yildiztugay 1911.

Hcrp.

Picris pauciflora Willd.
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Anamur Antique City, roadsides, 10 m, 17.05.2007,
Yildiztugay 1746.

Medit., Herp.

P. cyprica Lack

Anamur Antique City, stony places, 40 m, 07.04.2007,
Yildiztugay 1500.

Medit., Th.

Urospermum picroides (L.) F.W.Schmidt

N of Anamur Antique City, stony places, 50 m,
09.04.2008, Yildiztugay 1854.

Medit., Th.

Sonchus asper (L.) Hill subsp. glaucescens (Jordan)
Ball

Anamur Antique City, field edge, 10 m, 01.03.2007,
Yildiztugay 1365.

Th.

Lactuca serriola L.

Anamur Antique City, field edge, 540 m, 18.08.2008,
Yildiztugay 2075a.

Th.

Taraxacum officinale Weber

Anamur Antique City, meadows, 10 m, 07.04.2008,
Yildiztugay 1815.

Hcrp.

Chondrilla juncea L. var. juncea

Anamur Antique City, roadsides, 10 m, 18.06.2008,
Yildiztugay 2065.

Widespread, Herp.

Crepis reuterana Boiss. subsp. reuterana

Anamur Antique City, stony places, 40 m, 06.04.2007,
Yildiztugay 1464.

Medit., Herp.

C. sancta (L.) Babc.

Anamur Antique City, roadsides, 10 m, 01.03.2007,
Yildiztugay 1362.

Widespread, Th.

C. micrantha Czer.

Anamur Antique City, roadsides, 10 m, 09.04.2007,
Yildiztugay 1587.

Widespread, Th.

C. neglecta L.

Anamur Antique City, stony places, 50 m, 17.05.2008,
Yildiztugay 1902.

Th.

CAMPANULACEAE

Campanula drabifolia Sm.

N of Anamur Antique City, stony places, 40 m,
09.04.2008, Yildiztugay 1845.

Th.

Michauxia campanuloides L Herit ex Aiton

Anamur Antique City, stony places, 30 m, 18.06.2008,
Yildiztugay 2055.

Medit., Herp.

Legousia speculum-veneris (L.) Chaix

Anamur Antique City, stony places, 30 m, 06.04.2007,
Yildiztugay 1468.

Medit., Th.

ERICACEAE

Erica manipuliflora Salisb.
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Kizilkaya H., stony places, 50 m, 07.04.2007,
Yildiztugay 15009.

Medit., Ch.

PRIMULACEAE

Androsace maxima L.

N of Anamur Antique City, stony places, 50 m,
05.04.2007, Yildiztugay 1411.

Th.

Anagallis arvensis L. var. arvensis

Anamur Antique City, sandy seashore, 3 m,
09.04.2007, Yildiztugay 1593.

Th.

A. arvensis L. var. caerulea (L.) Gouan.

Kizilkaya H., stony places, 50 m, 09.04.2008,
Yildiztugay 1877.

Th.

SYTRACACEAE

Sytrax officinalis L.

Kizilkaya H., stony places, 50 m, 08.04.2007,
Yildiztugay 1528.

Ph.

OLEACEAE

Jasminum fruticans L.

N of Anamur Antique City, stony places, 60 m,
08.04.2007, Yildiztugay 1521.

Medit., Ph.

Olea europaea L. subsp. europaea

Anamur Antique City, stony places, 30 m, 08.04.2007,
Yildiztugay 1520.

Ph.

APOCYNACEAE

Nerium oleander L.

Anamur Antique City, roadsides, 10 m, 17.05.2007,
Yildiztugay 1751.

Medit., Ph.

GENTIANACEAE

Centaurium erythraea Rafn subsp. turcicum (Velen.)
Melderis

Anamur Antique City, stony places, 40 m, 09.04.2008,
Yildiztugay 1891.

Widespread, Th.

CONVOLVULACEAE

Convolvulus arvensis L.

Anamur Antique City, roadsides, 10 m, 18.05.2008,
Yildiztugay 1922.

Th.

CUSCUTACEAE

Cuscuta planiflora Ten.

Anamur Antique City, on Vicia sp., 10 m, 09.04.2008,
Yildiztugay 1895.

Vp.

BORAGINACEAE

Heliotropium europaeum L.

Anamur Antique City, stony places, 20 m, 18.06.2008,
Yildiztugay 2042.

Th.

H. dolosum De Not.

Anamur Antique City, roadsides, 10 m, 17.05.2007,
Yildiztugay 1606.

Th.

Myosotis litoralis Steven ex Bieb.

Anamur Antique City, stony places, 40 m, 07.04.2007,
Yildiztugay 1499.

Medit., Th.

Cynoglossum creticum Mill.

N of Anamur Antique City, rocky places, 30 m,
08.04.2007, Yildiztugay 1547.

Hcrp.

Lithospermum officinale L.

Anamur Antique City, stony places, 30 m, 06.04.2007,
Yildiztugay 1450.

Euro-Sib., Herp.

Buglossoides arvensis (L.) Johnst.

Kizilkaya H., stony places, 60 m, 07.04.2008,
Yildiztugay 1792.

Widespread, Th.

Echium plantagineum L.

N of Anamur Antique City, stony places, 50 m,
06.04.2007, Yildiztugay 1424.

Medit., Herp.

Onosma isauricum Boiss. & Heldr.

Kizilkaya H., stony places, 50 m, 04.03.2008,
Yildiztugay 1773.

Endemic, LC, Ir.-Tur., Herp.

Anchusa undulata L. subsp. hybrida (Ten.) Cout.
Anamur Antique City, seashore, 3 m, 04.03.2008,
Yildiztugay 1786.

Medit., Herp.

A. aegyptiaca (L.) DC.

N of Anamur Antique City, stony places, 50 m,
09.04.2008, Yildiztugay 1842.

Th.

A. aucheri DC.

Anamur Antique City, rocky places, 40 m, 08.04.2007,
Yildiztugay 1548.

Th.

Alkanna aucherana A.DC.

N of Anamur Antique City, rocky places, 20 m,
01.03.2007, Yildiztugay 1377.

Endemic, LC, Medit., Hcrp.

SOLANACEAE

Solanum nigrum L. subsp. nigrum

Anamur Antique City, stony places, 20 m, 01.03.2007,
Yildiztugay 1372.

Th.

Atropa belladonna L.

Anamur Antique City, roadsides, 10 m, 17.05.2007,
Yildiztugay 1753.

Euro-Sib., Herp.

Madragora autumnalis Bertol.

Anamur Antique City, stony places, 20 m, 04.03.2008,
Yildiztugay 1778.

Medit., Herp.

Hyoscyamus aureus L.

Anamur Antique City, stony places, 20 m, 01.03.2007,
Yildiztugay 1373.

Medit., Herp.

SCROPHULARIACEAE

Verbascum levanticum I.K.Ferguson
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Anamur Antique City, stony places, 20 m, 08.04.2007,
Yildiztugay 1566.

Medit., Herp.

V. sinuatum L. var. sinuatum

Anamur Antique City, stony places, 15 m, 17.05.2007,
Yildiztugay 1753.

Medit., Hcrp.

Scrophularia peregrina L.

Anamur Antique City, field edge, 10 m, 01.03.2007,
Yildiztugay 1325.

Medit., Herp.

Antirrhinum majus L.

Anamur Antique City, stony places, 40 m, 17.05.2008,
Yildiztugay 1899.

Hcrp.

Misopates orontium (L.) Rafin.

N of Anamur Antique City, stony places, 50 m,
17.05.2008, Yildiztugay 1898.

Th.

Linaria chalepensis (L.) Mill. var. chalepensis
Anamur Antique City, meadows, 10 m, 06.04.2007,
Yildiztugay 1448.

Medit., Th.

L. simplex (Willd.) DC.

Anamur Antique City, roadsides, 10 m, 07.04.2008,
Yildiztugay 1802.

Medit., Th.

Cymbalaria longipes (Boiss. & Heldr.) Cheval

W of Anamur Antique City, rocky places, 40 m,
01.03.2007, Yildiztugay 1398.

Medit., Th.

Veronica balansae Stroh

Anamur Antique City, stony places, 50 m, 01.03.2007,
Yildiztugay 1341.

Endemic, LC, Medit., Th.

V. cymbalaria Bodard

Anamur Antique City, stony places, 40 m, 09.04.2008,
Yildiztugay 1886.

Medit., Th.

V. anagallis-aquatica L.

Anamur Antique City, damp places, 10 m, 06.04.2007,
Yildiztugay 1465.

Widespread, Hcrp.

Parentucellia viscosa (L.) Caruel

Anamur Antique City, roadsides, 10 m, 09.04.2007,
Yildiztugay 1579.

Medit., Vp.

Bellardia trixago (L.) All.

Anamur Antique City, roadsides, 10 m, 09.04.2007,
Yildiztugay 1579.

Vp.

OROBANCHACEAE

Orobanche ramosa L.

Kizilkaya H., stony places, 70 m, 09.04.2008,
Yildiztugay 1837.

Vp.

O. anatolica Boiss. & Reut.

Anamur Antique City, stony places, 50 m, 09.04.2008,
Yildiztugay 1838.

Vp.
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VERBENACEAE

Verbena supina L.

Anamur Antique City, roadsides, 10 m, 09.04.2007,
Yildiztugay 1570.

Hcrp.

Vitex agnus-castus L.

Anamur Antique City, stony places, 50 m, 18.08.2008,
Yildiztugay 2073.

Medit., Ph.

LAMIACEAE

Ajuga chamaepitys (L.) Schreb. subsp. cuneatifolia
(Stapf) P.H.Davis

Anamur Antique City, stony places, 50 m, 07.04.2007,
Yildiztugay 1491.

Ch.

Teucrium chamaedrys L. subsp. chamaedrys
Anamur Antique City, stony places, 60 m, 17.05.2008,
Yildiztugay 1908.

Euro-Sib., Ch.

Rosmarinus officinalis L.

W of Anamur Antique City, roadsides, 10 m,
01.03.2007, Yildiztugay 1394.

Medit., Ch.

Lavandula stoechas L. subsp. stoechas

Anamur Antique City, stony places, 20 m, 07.04.2007,
Yildiztugay 1480.

Medit., Ch.

Phlomis lunariifolia Sm.

Anamur Antique City, stony places, 30 m, 01.03.2007,
Yildiztugay 1383.

Medit., Ch.

P. grandiflora H.S. Thomps. subsp. grandiflora
Kizilkaya H., stony places, 50 m, 17.05.2008,
Yildiztugay 1910.

Endemic, Medit., Ch.

Lamium amplexicaule L.

Anamur Antique City, stony places, 30 m, 01.03.2007,
Yildiztugay 1311.

Euro-Sib., Th.

Ballota nigra L. subsp. anatolica P.H.Davis

Anamur Antique City, stony places, 50 m, 17.05.2008,
Yildiztugay 1909.

Endemic, LC, Ir.-Tur., Herp.

Stachys arvensis (L.) L.

Anamur Antique City, stony places, 50 m, 09.04.2008,
Yildiztugay 1857.

Th.

Nepeta phyllochlamys P.H.Davis

Anamur Antique City, stony places, 30 m, 17.05.2008,
Yildiztugay 1912.

Endemic, VU, Medit., Hcrp.

Prunella vulgaris L.

Anamur Antique City, stony places, 40 m, 06.04.2007,
Yildiztugay 1477.

Euro-Sib., Herp.

Satureja thymbra L.

E of Anamur Antique City, rocky places, 40 m,
08.04.2007, Yildiztugay 1555.

Medit., Ch.

Micromeria myrtifolia Boiss. & Hohen.
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W of Anamur Antique City, stony places, 60 m,
17.05.2008, Yildiztugay 1901.

Medit., Ch.

Mentha spicata L. subsp. tomentosa (Briq.) Harley
Anamur Antique City, damp places, 10 m, 18.05.2008,
Yildiztugay 1940.

Hcrp.

Salvia viridis L.

Anamur Antique City, stony places, 30 m, 09.04.2008,
Yildiztugay 1846.

Medit., Th.

PLUMBAGINACEAE

Plumbago europaea L.

W of Anamur Antique City, stony places, 40 m,
28.10.2008, Yildiztugay 2080.

Euro-Sib., Herp.

Limonium sinuatum (L.) Mill.

S of Anamur Antique City, stony places, 5 m,
08.04.2007, Yildiztugay 1560.

Medit., Hcrp.

L. angustifolium (Tausch) Turrill

Anamur Antique City, stony places, 40 m, 01.02.2008,
Yildiztugay 1762.

Medit., Herp.

PLANTAGINACEAE

Plantago atrata Hoppe

Anamur Antique City, rocky places, 50 m, 08.04.2007,
Yildiztugay 1559.

Hcrp.

P. lanceolata L.

Anamur Antique City, meadows, 20 m, 08.04.2007,
Yildiztugay 1559a.

Hcrp.

P. cretica L.

N of Anamur Antique City, stony places, 30 m,
09.04.2008, Yildiztugay 1874.

Medit., Th.

P.afralL.

Anamur Antique City, stony places, 40 m, 09.04.2008,
Yildiztugay 1864.

Th.

THYMELAEACEAE

Daphne sericea Vahl

Anamur Antique City, rocky places, 30 m, 01.02.2008,
Yildiztugay 1758.

Medit., Ch.

D. gnidioides Jaub. & Spach
Kizilkaya H., stony places,
Yildiztugay 2084.

Medit., Ch.
ELAEAGNACEAE
Elaeagnus angustifolia L.
Anamur Antique City, roadsides, 10 m, 28.10.2008,
Yildiztugay 2086.

Ph.

LAURACEAE

Lauris nobilis L.

Anamur Antique City, rocky places, 40 m, 08.04.2007,
Yildiztugay 1535.

Medit., Ph.

60 m, 28.10.2008,

LORANTHACEAE

Viscum album L. subsp. album

Anamur Antique City, on Prunus, 20 m, 08.04.2007,
Yildiztugay 1531.

Vp.

RAFFLESIACEAE

Cytinus hypocistis L. subsp. orientalis Wettst.

W of Anamur Antique City, on Cistus, 40 m,
07.04.2007, Yildiztugay 1506.

Medit., Vp.

EUPHORBIACEAE

Euphorbia peplis L.

S of Anamur Antique City, sandy seashore, 3 m,
28.10.2008, Yildiztugay 2099.

Medit., Th.

E. peplus L. var. peplus

Anamur Antique City, stony places, 50 m, 08.04.2007,
Yildiztugay 1533.

Th.

E. falcata L. subsp. falcata var. falcata

Anamur Antique City, roadsides, 10 m, 01.03.2007,
Yildiztugay 1358.

Th.

E. virgata Waldst. & Kit.

Anamur Antique City, stony places, 60 m, 17.06.2008,
Yildiztugay 1985.

Hcerp.

URTICACEAE

Parietaria lusitanica L.
Kizilkaya H., rocky places,
Yildiztugay 1495.

Medit., Ch.

MORACEAE

Morus alba L.

Anamur Antique City, roadsides, 10 m, 18.06.2008,
Yildiztugay 2103.

Ph.

M. nigra L.

Anamur Antique City, field edge, 10 m, 18.06.2008,
Yildiztugay 2104.

Ph.

PLATANACEAE

Platanus orientalis L.

Anamur Antique City, roadsides, 10 m, 18.06.2008,
Yildiztugay 2105.

Ph.

FAGACEAE

Quercus coccifera L.

W of Anamur Antique City, stony places, 30 m,
18.06.2008, Yildiztugay 2054.

Medit., Ph.

SALICACEAE

Salix alba L.

Anamur Antique City, roadsides, 10 m, 18.06.2008,
Yildiztugay 2106.

Ph.

Populus nigra L. subsp. nigra

Anamur Antique City, field edge, 10 m, 18.06.2008,
Yildiztugay 2107.

Ph.

70 m, 07.04.2007,
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Putoria calabrica (L.fil.) DC.

Anamur Antique City, stony places, 40 m, 09.04.2008,
Yildiztugay 1893.

Medit., Ch.

Galium canum Reg. ex DC. subsp. canum

Kizilkaya H., stony places, 60 m, 17.05.2008,
Yildiztugay 1906.

Medit., Herp.

G. spurium L. subsp. ibinicum (Boiss. & Hausskn. ex
Boiss.) Schrend.

Anamur Antique City, stony places, 30 m, 17.05.2008,
Yildiztugay 1905.

Ir.-Tur., Herp.

G. setaceum Lam.

Kizilkaya H., stony places, 40 m, 17.05.2008,
Yildiztugay 1904.

Th.

G. aparine L.

Anamur Antique City, field edge, 10 m, 09.04.2007,
Yildiztugay 1571.

Th.

G. bracteatum Boiss.

Anamur Antique City, stony places, 40 m, 09.04.2008,
Yildiztugay 1894.

Ir.-Tur., Th.

Valantia muralis L.

N of Anamur Antique City, stony places, 50 m,
09.04.2008, Yildiztugay 1865.

Medit., Th.

MONOCOTYLEDONEAE

ARACEAE

Arisarum vulgare Targ. —Tazz subsp. vulgare

S of Anamur Antique City, stony places, 10 m,
01.03.2007, Yildiztugay 1381.

Medit., Crp.

LILIACEAE

Asparagus acutifolius L.

N of Anamur Antique City, stony places, 40 m,
01.03.2007, Yildiztugay 1382.

Medit., Crp.

Allium neapolitanum Cyr.

S of Anamur Antique City, stony places, 10 m,
04.03.2008, Yildiztugay 1775.

Medit., Crp.

A. paniculatum L. subsp. paniculatum

Anamur Antique City, stony places, 40 m, 18.06.2008,
Yildiztugay 2041.

Medit., Crp.

A. bassitense Thieb.

Kizilkaya H., stony places, 40 m, 17.05.2008,
Yildiztugay 1906.

Medit., Crp.

Urginea maritima (L.) Baker

N of Anamur Antique City, stony places, 30 m,
18.08.2008, Yildiztugay 2078.

Medit., Crp.

Scilla autumnalis L.

Anamur Antique City, stony places, 10 m, 28.10.2008,
Yildiztugay 2082.
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Medit., Crp.

Ornithogalum narbonense L.

Anamur Antique City, stony places, 20 m, 17.05.2008,
Yildiztugay 1919.

Medit., Crp.

Muscari comosum (L.) Mill.

S of Anamur Antique City, stony places, 10 m,
08.04.2007, Yildiztugay 1532.

Medit., Crp.

Gagea granatellii (Parl.) Parl.

Kizilkaya H., rocky places, 50 m, 04.03.2008,
Yildiztugay 1769.

Medit., Crp.

SMILACACEAE

Smilax aspera L.

S of Anamur Antique City, stony places, 5 m,
07.04.2007, Yildiztugay 1507.

Medit., Ch.

AMARYLLIDACEAE

Narcissus tazetta L. subsp. tazetta

Anamur Antique City, roadsides, 10 m, 01.02.2008,
Yildiztugay 1760.

Crp.

IRIDACEAE

Iris pseudacorus L.

W of Anamur Antique City, wetlands, 5 m,
17.05.2007, Yildiztugay 1839.

Crp.

Romulea ramiflora Ten. subsp. ramiflora

Kizilkaya H., rocky places, 50 m, 01.02.2008,
Yildiztugay 1763-1968.

Medit., Crp.

Gladiolus anatolicus (Boiss.) Stapf

Kizilkaya H., stony places, 50 m, 09.04.2008,
Yildiztugay 1875.

Endemic, LC, Medit., Crp.

ORCHIDACEAE

Spiranthes spiralis (L.) Chevall.

N of Anamur Antique City, in macchie vegatation, 40
m, 28.10.2008, Yildiztugay 2096.

Medit., Crp.

Neotinea maculata (Desf.) Stearn

Kizilkaya H., in macchie vegatation, 50 m, 07.04.2007,
Yildiztugay 1486.

Medit., Crp.

Orchis anatolica Boiss.

Anamur Antique City, in macchie vegatation, 50 m,
07.04.2008, Yildiztugay 1810.

Medit., Crp.

JUNCACEAE

Juncus acutus L.

Anamur Antique City, roadsides, 10 m, 09.04.2007,
Yildiztugay 1581.

Crp.

CYPERACEAE

Cyperus rotundus L.

S of Anamur Antique City, roadsides, 10 m,
08.04.2007, Yildiztugay 1578.

Crp.

C. capitatus Vandelli
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S of Anamur Antique City, seashore, 3 m, 09.04.2007,
Yildiztugay 1583.

Crp.

POACEAE

Brachypodium pinnatum (L.) P. Beauv.

Kizilkaya H., stony places, 60 m, 07.04.2007,
Yildiztugay 1501.

Euro-Sib., Herp.

Agropyron  cristatum (L)  Gaertner  subsp.
pectinatum var. pectinatum

Anamur Antique City, roadside, 10 m, 17.05.2007,
Yildiztugay 1749.

Hcrp.

Elymus tauri (Boiss. & Bal.) Melderis

Anamur Antique City, seashore, 3 m, 09.04.2007,
Yildiztugay 1585.

Ir.-Tur., Herp.

Aegilops umbellulata Zhuk. subsp. umbellulata
Kizilkaya H., rocky places, 50 m, 08.04.2007,
Yildiztugay 1561.

Ir.-Tur., Th.

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

W of Anamur Antique City, roadsides, 20 m,
18.05.2008, Yildiztugay 1931.

Th.

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

Kizilkaya H., stony places, 60 m, 17.05.2007,
Yildiztugay 1635.

Ir.-Tur., Th.

Bromus japonicus Thunb. subsp. japonicus

Kizilkaya H., stony places, 50 m, 17.05.2008,
Yildiztugay 1903.

Th.

B. scoparius L.

S of Anamur Antique City, roadside, 10 m, 09.04.2007,
Yildiztugay 1572.

Th.

B. tectorum L.

Kizilkaya H., stony places, 40 m, 09.04.2008,
Yildiztugay 1881.

Widespread, Th.

Avena barbata Pott ex Link subsp. barbata

Anamur Antique City, stony places, 40 m, 06.04.2007,
Yildiztugay 1437.

Medit., Th.

Phragmites australis (Cav.) Trin ex Steud.

Anamur Antique City, sandy seashore, 5 m,
09.04.2007, Yildiztugay 1580.

Euro-Sib., Crp.

Rostraria cristata (L.) Tzvelev var. cristata

Anamur Antique City, rocky places, 40 m, 08.04.2007,
Yildiztugay 1552.

Widespread, Th.

Deschampsia caespitosa (L.) P. Beauv.

Anamur Antique City, stony places, 30 m, 09.04.2008,
Yildiztugay 1896.

Widespread, Th.

Aira elegantissima Schur subsp. elegantissima
Anamur Antique City, stony places, 60 m, 07.04.2007,
Yildiztugay 1513.

Medit., Th.

Polypogon monspeliensis (L.) Desf.

S of Anamur Antique City, sandy seashore, 3 m,
09.04.2007, Yildiztugay 1595.

Widespread, Th.

Lagurus ovatus L.

Anamur Antique City, rocky places, 40 m, 08.04.2007,
Yildiztugay 1546.

Medit., Th.

Phleum pratense L.

Anamur Antique City, sandy seashore, 5 m,
17.05.2007, Yildiztugay 1736.

Euro-Sib., Th.

Catapodium rigidum (L.) C.E. Hubbard ex Dony
subsp. rigidum var. rigidum

Anamur Antique City, stony places, 40 m, 09.04.2008,
Yildiztugay 1859.

Widespread, Th.

Poa bulbosa L.

Anamur Antique City, roadsides, 10 m, 17.05.2007,
Yildiztugay 1705.

Crp.

Briza maxima L.

Kizilkaya H., stony places, 40 m, 17.05.2007,
Yildiztugay 1611.

Th.

Melica ciliata L. subsp. ciliata

Anamur Antique City, stony places, 30 m, 07.04.2007,
Yildiztugay 1512.

Widespread, Herp.

Piptatherum  miliaceum (L.) Cosson  subsp.
miliaceum

Anamur Antique City, stony places, 40 m, 17.05.2008,
Yildiztugay 1913.

Hcrp.

Aeluropus littoralis (Gouan) Parl.

Anamur Antique City, stony places, 30 m, 06.04.2007,
Yildiztugay 1469.

Hcrp.

Cynodon dactylon (L.) Pers. var. dactylon

Kizilkaya H., stony places, 30 m, 09.04.2008,
Yildiztugay 1882.

Crp.

Hyparrhenia hirta (L.) Stapf

Anamur Antique City, stony places, 40 m, 09.04.2008,
Yildiztugay 1888.

Hcrp.
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4. Conclusions

As a result of the examination of 510 plants specimens which were collected from the research area between
2006-2008 years, 350 taxa that belong to 260 genera and 74 families were determined from area. Two taxa of them
belong to Pteridophyta and 348 taxa belong to Spermatophyta divisions. The subdivision Gymnospermae has 4 taxa and
Angiospermae has 344 taxa. Of these, 298 taxa belong to the dicotyledones while the other 46 taxa belong to the
monocotyledones (Table 2).

Table 2. The dispersion of taxa into large taxonomical groups

Families Genera | Species | Subsp. | Var. Taxa Endemics
Pteridophyta 2 2 2 - - 2 -
Spermatophyta 72 258 249 64 35 348 13
Gymnospermae 3 4 3 1 - 4 -
Angiospermae 69 254 246 63 35 344 13
Dicotyledones 60 213 217 50 31 298 12
Monocotyledones 9 41 29 13 4 46 1
Total 74 260 251 64 35 350 13

The largest families according to the number of species in this study are presented in Table 3. The family
Asteraceae is the largest group in the study area, with 40 taxa. The family Fabaceae is the second largest group, with 35
taxa. The family Poaceae ranks third, with 25 taxa. When researches performed near the region were compared with
regard to the largest three families, Flora of Akdeniz University Campus (Antalya-Turkey) (Unal and Gokgeoglu, 2003)
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 (Unal and
Gokeeoglu, 2003; Sumbuil and Erik, 1988a-1988b-1990a-1990b; Ertugrul et al., 2002). Furthermore, Asteraceae is the
largest family and Fabaceae is the second largest family in the Flora of Turkey. 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 & 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 (%)

Asteraceae 40 114
Fabaceae 35 10.0

Poaceae 25 7.1
Caryophyllaceae 20 5.7
Brassicaceae 17 4.9
Apiaceae 16 4.6
Lamiaceae 15 4.3
Scrophulariaceae 13 3.7
Boraginaceae 12 3.4

Liliaceae 9 2.6

Total 202 57.7

Table 4. Comparison of large families in the Anamur Antique City and neighbouring areas

Families (%) Anamur Campus Tageli Kozlar Cekic
Total Taxa 350 452 1053 272 607
Asteraceae 114 15.2 114 11.0 13.8
Fabaceae 10.0 10.6 9.9 8.8 7.9
Poaceae 7.1 6.6 3.4 6.3 6.2
Caryophyllaceae 5.7 2.7 5.4 3.3 6.7
Brassicaceae 4.9 4.4 7.1 5.5 9.0
Apiaceae 4.6 3.1 4.6 2.9 4.8
Lamiaceae 4.3 6.6 7.2 12.5 8.7
Scrophulariaceae 3.7 3.1 3.7 3.7 4.1
Boraginaceae 3.4 2.2 3.5 6.6 2.8
Liliaceae 2.6 0.4 4.7 2.9 4.9
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Anamur: The Flora of Anamur Antique City and Its Surroundings (Mersin).
Campus: The Flora of Akdeniz University Campus (Antalya-Turkey).
Taseli: The Flora of Taseli Plateau I, II, 111, V.

Kozlar: Investigations Flora in Mersin: Kozlar Highplateau of South Turkey.
Cekic: The Flora of Cekic Mountain and Gevne Valley (Hadim-Konya).

The largest families in terms of humber of genera were Compositae (34), Leguminosae (24), Gramineae (23),
Cruciferae (17), Labiatae (14), Umbelliferae (12), Boraginaceae (9) and Liliaceae (9). The genera containing the highest
number of species in this study are listed in Table 5. The genus Medicago L. ranks first, with 10 taxa (2.66%). Silene L.
ranks second, with 7 taxa (2.0%) and Trifolium L. ranks third, with 6 taxa (1.71%).

Table 5. The genera containing the highest number of taxa

Genera Number of taxa Rate (%)
Medicago 10 2.86
Silene 7 2.00
Trifolium 6 1.71
Vicia 6 1.71
Galium 5 1.43
Crepis 4 1.14
Euphorbia 4 1.14
Plantago 4 1.14

The species of the study area, categorised according to phytogeographical regions, can be listed as follows:
Mediterranean elements 123 (35.1%), Irano-Turanian elements 17 (4.9%), Euro-Siberian elements 11 (3.1%) and the
remaining 199 (56.9%) taxa are either multi-regional or unknown. The results of the studies conducted in close and
similar areas, along with phytogeographical distribution, are presented in Table 6. Except from Cekic the Mediterranean
elements seem to be dominant in all area studied and the Irano-Turanian elements come second.

The total number of endemic taxa is 13 (3.7%). The proportion of endemism in the area is low (3.7%), below
the average of Turkey (34%) (Ekim, 2005; Behget et al., 2009). The endemism rate is 30 (6.6%) for Campus (Unal &
Gokeeoglu, 2003), 213 (20.2%) for Taseli (Sumbil and Erik, 1988a-1988b-1990a-1990b), 33 (12.0%) for Kozlar
(Everest and Rauss, 2004) and 133 (21.9%) for Ceki¢ (Ertugrul et al., 2002). According to the IUCN red data book
categories (Ekim et al., 2000; IUCN, 2001), Trifolium roussaeanum Boiss., Scandix balansae Reut. ex Boiss. and,
Nepeta phyllochlamys P.H.Davis are VU, Conringia grandiflora Boiss. & Heldr., Onobrychis armena Boiss. & Huet,
Onosma isauricum Boiss. & Heldr., Alkanna aucherana A.DC., Veronica balansae Stroh, Ballota nigra L. subsp.
anatolica P.H.Davis and Gladiolus anatolicus (Boiss.) Stapf are LC.

Table 6. A comparison of the phytogeographical elements and endemism

Research area (%) Anamur Campus Tageli Kozlar Cekic
Total Taxa 350 452 | 1053 272 607
Mediterranean 35.1 40.9 | 29.0 18.7 18.0
Irano-Turanian 4.9 2.7 16.9 16.9 22.0
Euro-Siberian 3.1 1.6 5.8 4.4 5.4
Multi-regional or unknown 56.9 54.3 | 483 60.0 54.6
Endemism 3.7 6.6 20.2 12.0 21.9

The life forms of the taxa according to Raunkiaer (1934) are given in Table 7; 166 (47.5%) of the taxa are
therophytes, 89 (25.4%) of the taxa are hemicryptophytes, 35 (10.0%) of the taxa are phanerophytes, 27 (7.7%) of the
taxa are cryptophytes, 26 (7.4%) of the taxa are chamaephytes and 7 (2.0%) 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 166 47.5
Hemicryptophyte 89 25.4
Phanerophyte 35 10.0
Cryptophyte 27 7.7
Chamaephyte 26 7.4
Vascular parasite 7 2.0
Total 350 100
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The specimens of Crambe L. were collected during the floristic study from Anamur Antique City (Mersin). At
first, we were not able to identify these specimens by using the Flora of Turkey (Hedge, 1965; Davis et al., 1988; Gliner
et al., 2000). After that plant specimens were identified as Crambe hispanica L. according to the Flora Europaea (Ball,
1964), Flora of Iranica (Hedge, 1968) and Flora Hellenica (Strid & Tan, 1997). After thorough examinations of all the
specimens and the relevant literature, it was decided that this species is a new record for Turkey. Crambe hispanica L.
(Brasssicaceae) is reported as a new record for the flora of Turkey (Yildiztugay et al., 2009).
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Ecotoxicological effects of alkaline metal salts (NaCl, KNOs), strong acid (H,SO,4) and some heavy metals (CuCl,,
FeCl;, MgCl, ve ZnCl,) on the germination of chickpea (Cicer arietinum ) seeds
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Abstract

In this study, ecotoxicological effects of some alkaline metal salts (NaCl, KNQOs), strong acid (H,SO,) and
heavy metals (CuCl,, FeCls, MgCl, and ZnCl,) on the germination of two chickpea (Cicer arietinum L.) cultural
varieties (C.a. cv. ‘Akcin 91" and C.a. cv. ‘Gokee’) were investigated. Similar germination responses of Cicer
arietinum cv. ‘Akcin 91’ and Cicer arietinum cv. ‘Gokge’ to different concentrations of NaCl, KNO; and H,SO, were
observed. When compared with control group, germination percentages of two varieties were decreased with increasing
NaCl and KNO; concentrations. On the other hand, application of strong acid (H,SO,) inhibited the seed germination of
both varieties. However, we have found significant differences in the germination percentage of C.a. cv. ‘Akgin 91’ and
C.a. cv.*Gokee’ seeds exposed to different concentrations of CuCl,, FeClz, MgCl, and ZnCl,. In the presence of heavy
metals tested, C.a. cv.*Gokce’ showed higher germination than C.a. cv. ‘Akcin 91°. Higher concentrations of FeCl; and
especially CuCl, inhibited germination in C.a. cv. ‘Akgin 91°. Observed results indicated that C.a. cv. ‘Akgin 91’ is
sensitive to FeCl; and CuCly, whereas C.a. cv.‘Gokee’ is tolerant to these two heavy metals. Different responses of C.a.
cv. ‘Akcin 91’ and C.a. cv.‘Gokege’ to heavy metal (CuCl,, FeCls, MgCl, ve ZnCl,) applications were thought to
originate from their different genetic make-up.

Key words: Cicer arietinum, Germination, Ecotoxicology

ES

Alkali metal tuzlari (NaCl, KNOs), kuvvetli asit (H,SO,) ve bazi agir metallerin (CuCl,, FeClz, MgCl, ve ZnCl,)
nohut (Cicer arietinum ) tohumlarinin cimlenmesi Uzerine ekotoksikolojik etkileri

Ozet

Bu c¢alismada, bazi alkali metal tuzlari (NaCl, KNOg), kuvvetli asit (H,SO,) ve agir metallerin (CuCl,, FeCls,
MgCl, ve ZnCl,) Cicer arietinum L.’in iki cesidinde (C.a. cv. ‘Akgin 91" ve C.a. cv.‘Gokege’) cimlenme Uzerine
ekotoksikolojik etkileri arastirilmigtir. Cicer arietinum cv. ‘Akgin 91° ve Cicer arietinum cv. ‘Gokce’ cesitlerinin farkl
NaCl, KNO; ve H,SO, konsantrasyonlarindaki ¢imlenme cevaplari benzer bulunmustur. Kontrol grubuyla
karsilastinlldiginda, NaCl ve KNOj’in artan konsantrasyonlarinda her iki cesitte de ¢imlenme yizdesi dismustir.
Kuvvetli asit uygulamasinin (H,SO,) ise her iki ¢esidin tohumlarinda ¢imlenmeyi engelledigi gorilmistir. Bununla
birlikte farkli konsantrasyonlarda CuCl,, FeCls, MgCl, ve ZnCl, uygulanan C.a. cv. ‘Akgin 91’ ve C.a. cv.‘Gokee’
cesidine ait tohumlarin ¢cimlenme yuzdelerinde belirgin farkliliklar bulunmustur. C.a. cv.‘Gokee’ ¢esidi test edilen agir
metallerin varliginda C.a. cv. ‘Akgin 91’ e gdre daha yiksek ¢imlenme gdstermistir. C.a. cv. ‘Akgin 91” ¢esidinde
FeCl; ve 0Ozellikle de CuCl, yiiksek konsantrasyonlarda ¢imlenmeyi durdurmustur. Elde edilen sonuglar, C.a. cv.
‘Akcin 91" in FeCl; ve CuCl,’e karsl hassas, buna karsin C.a. cv.‘Gokee’ ¢esidinin bu iki agir metale oldukga toleransli
oldugunu gostermistir. C.a. cv. ‘Akgin 91” ve C.a. cv.‘Gokee’ cesitlerinin agir metal (CuCl,, FeCls, MgCl, ve ZnCl,)
uygulamalarina verdikleri farkli cevaplarin genetik yapilarindaki farkliliklardan kaynaklandigi dustinilmektedir.

Anahtar kelimeler: Cicer arietinum, Cimlenme, Ekotoksikoloji
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1. Giris

Artan dunya nifusuna karstlik azalan verimli tarim alanlari gtinimiiziin en énemli sorunlarindan biridir. Tarim
alanlari tuz, asit, agir metal gibi kirleticilere yogun sekilde maruz kalmaktadir. Topraktaki yiiksek tuzluluk dinyada
mahsul verimini sinirlayan etkenlerin basinda gelmektedir. Yiiksek tuzluluk bitkinin fizyolojisi ve biyokimyasini bir¢cok
acidan etkileyerek verimi belirgin sekilde azaltmaktadir (Parida ve Das, 2005; Munns ve Tester, 2008). Diinyada tarim
alanlarinin %20’si ile sulama yapilan alanlarin yarisi tuzluluktan etkilenmektedir (Chinnusamy vd., 2005). Bircok
arastirmaci asit yagmurlarinin da toprak verimini diisirdiigiine inanmaktadir. Asit yagmuru topragin yapisinda bulunan
kalsiyum, magnezyum, molibden gibi elementleri yikayarak taban suyuna tasimakta, topragin zayiflamasina ve zirai
verimin diismesine neden olmaktadir (Carver ve Ownby, 1995). Hizli sanayilesmenin yani sira, volkanik faaliyetleri
kayalarin aginmasi gibi dogal yollarla biyosfere salinmakta olan agir metaller tarim arazilerinin verimini olumsuz yénde
etkileyen bir diger faktordir (Depledge vd., 1994). Toprakta kadmiyum, krom, bakir, nikel ve ¢inko gibi agir metallerin
asiri birikimi dogal su ve kara ekosistemlerinin yapisini bozmaktadir (Meagher, 2000). Tirkiye topraklarinin 6zellikle
asit yagmurlari, tuzluluk ve bazlilik agisindan tehlike altinda oldugu bildirilmektedir (Ytcel, 2008).

Nohut, (Cicer arietinum L., Fabaceae), binlerce yildan bu yana tarimi yapilan ender bitkilerden biridir. Nohut,
yiksek oranda protein (%15-32) ve karbonhidrat (%50-74) icerigi yaninda fosfor, kalsiyum ve demir gibi mineral
maddeler ile A ve B gibi vitaminlerce zengin olmasi nedeniyle insan beslenmesinde 6nemli bir yere sahiptir (Akgin,
1988). Anavatani olarak Tirkiye’nin Guney dogu bolgesi gosterilmektedir (Toker, 2009). Dunya nohut dretimine
bakildiginda, Uretimin Ortadogu bdlgesi ile Asya kitasinin glney bati bolgelerinde daha fazla yogunlastig
gortlmektedir. FAO verilerine gére, 2006 yilinda, diinyada 10.671.503 hektarlik bir alanda nohut tarimi yapilmaktadir.
Turkiye diinya nohut Uretimine % 89’luk bir payla katkida bulunmaktadir (Knights vd., 2007).

Buglne kadar alkali metal tuzlari, kuvvetli asit ve agir metallerin tohum ¢imlenmesi Uzerine etkileri Medicago
sativa (Aydinalp ve Marinova, 2009; Peralta vd., 2001), Pinus nigra spp. pallasiana (Yicel, 2008; Yicel vd., 2008a),
bazi Hesperis tirleri (Ylcel vd., 2008b), Phaseolus mungo ve Lens culinaris (Azmat vd., 2006), Hordeum vulgare
(Munzuroglu ve Kirbag Zengin, 2005), Alyssum sp., Cuminum cyminum, Salvia officinalis (Jeliazkova ve Craker, 2003),
Pinus sylvestris ssp. hamata (Ycel, 2000a) ve bazi Salvia sp. tirlerinde (Yicel, 2000b) arastiriimistir. Nohut tohumlari
direk olarak topraga ekildiginden bu bitkide tuz, asit, agir metal gibi Kirleticilerin ¢imlenme Uzerine etkisi
bilinmemektedir. Bugiine kadar nohutun farkli cesitleri tzerinde tuz ve agir metallerin etkisine bakilmis, fakat bu
calismalar biyokimyasal ve fizyolojik agidan ele alinmistir (Sharma vd., 2010; Conesa vd., 2009; Mishra vd., 2009;
Gupta vd., 2007).

Bu calismanin amaci, bazi alkali metal tuzlari (NaCl, KNO3), kuvvetli asit (H,SO,) ve bazi agir metallerin
nohudun (Cicer arietinum) iki gesidinin (C.a. cv. ‘Akcin 91’ ve C.a. cv. ‘Gokge’) cimlenme hizi ve ¢imlenme yizdeleri
Uzerine etkilerini belirlemek ve bu iki ¢esidi metal tuzlari, kuvvetli asit ve agir metallere duyarhk dizeyleri bakimindan
arastirmaktir.

2. Materyal ve yontem

Bu calismada, Ulkemizde énemli bir tarim bitkisi olarak yetistirilen nohutun (Cicer arietinum) C.a. cv. ‘Akgin 91” ve
C.a. cv.‘Gokee’ cesitleri kullanilmigtir. Bu cesitlere ait tohumlar Anadolu Tarimsal Arastirma Enstitlisi’nden temin
edilmistir.

Cimlendirme islemi icin tohumlar 6n islem uygulamadan, 25’ser adetlik gruplar halinde, Whatman No.1 filtre kagidi
iceren petri kaplarina yerlestirilmistir. Tohumlar NaCl, KNO3, ve H,SO,’in 0.5 M, 1 M, 2 M konsantrasyonlarinda,
FeCls, ZnCly,, MgCl, ve CuCl,’ niniise 1 M, 2 M, 3 M konsantrasyonlarinda sabit 25 °C ve karanlik ortama ayarl iklim
dolabi igersinde ¢imlendirilmistir. Cimlendirme calismalari 4’10 tekrar seklinde gergeklestirilmistir.

C.a. cv. “‘Akgin 91’ ve C.a. cv.‘Gokee’ cesitlerinin her ikisine de ayni islemler uygulanmistir. Deneylere 10’cu giin son
verilmistir. Tohumun ¢imlenmis olarak kabul edilebilmesi icin, tohum ucundan cikan kékg¢igin cimlenme yatagina
degmis olmasi yeterli olarak kabul edilmistir. Deney sonuclarina ait giinlere gore ¢gimlenme yiizdelerini iceren grafikler
olusturulmustur.

3. Bulgular
3.1. Farkli tuz (NaCl) konsantrasyonlarinin gimlenmeye etkisi

Nohudun ‘Akcin 91’ cesidinde 0.5 M NaCl uygulanan deney serisinde % 22, 1 M NaCl uygulanan deney
serisinde % 20, 2 M NaCl uygulanan deney serisinde % 1, kontrol grubunda % 23 ¢imlenme gozlenmistir (Sekil 1).
Nohudun ‘Gokee’ cesidinde de benzer sekilde 0.5 M NaCl uygulanan deney serisinde % 23, 1 M NaCl uygulanan
deney serisinde % 22, 2 M NaCl uygulanan deney serisinde % 1 ¢imlenme gorilmustar (Sekil 1).

Her iki gesit icin tum deney serilerindeki gimlenme yuzdeleri kontrol grubu ile karsilastirildiginda 0.5 M ve 1
M konsantrasyonlarindaki NaCl’nin ¢imlenme Uzerine etkisinin az oldugu, 2M NaCl’nin gimlenmeyi blyik oranda
etkileyip cimlenme oranini distirdiigui gozlenmistir.
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Sekil 1. Cicer arietinum cv. ‘Akgin 91” ve Cicer arietinum cv. ‘Gokce’ cesitlerinin farkli NaCl konsantrasyonlarindaki
cimlenme degerleri

Figure 1. Germination values of Cicer arietinum cv. ‘Ak¢in 91’ and Cicer arietinum cv. ‘Gokge’ varieties at different
NaCl concentrations

3.2. Farkli nitrat (KNO3) konsantrasyonlarinin ¢cimlenmeye etkisi

Nohudun C.a. cv. ‘Akgin 91’ cesidinde 0.5 M KNO; uygulanan tohumlarin % 22’sinde, 1 M KNO3
uygulananlarin % 20’sinde, 2 M KNO3 uygulanan tohumlarin ise % 5’inde ¢cimlenme gézlenmistir (Sekil 2). Nohudun
‘Gokee’ cesidinde de 0.5 M KNOs uygulanan tohumlarda % 22, 1 M KNO; uygulanan tohumlarda % 20, 2 M KNO;
uygulanan tohumlarda % 7 ¢cimlenme meydana gelmistir (Sekil 2).

Her iki cesit icin bu degerler kontrol grubu ile Karsilastirildiginda 0.5M KNOz; ve 1M KNO;
konsantrasyonlarinin ¢imlenme (zerine etkisinin az oldugu, 2 M KNOj’lUn buyik oranda cimlenmeyi azalttigi
g6zlenmistir.
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Sekil 2. Cicer arietinum cv. ‘Akgin 91’ ve Cicer arietinum cv. ‘Gokee’ cesitlerinin farkli KNO; konsantrasyonlarindaki
cimlenme degerleri

Figure 2. Germination values of Cicer arietinum cv. ‘Akgin 91’ and Cicer arietinum cv. ‘Gokee’ varieties at different
KNO; concentrations

3.3. Farkli stlfurik asit (H,SO,) konsantrasyonlarinin gimlenmeye etkisi

Nohudun ‘Akgin 91’ cesidinde 0.5M H,SO, uygulanan deney serisinde % 1 ¢imlenme gérilirken, 1M ve 2M
H,SO, uygulanan deney serilerinde ¢cimlenme olmamistir (Sekil 3). C.a. cv.*Gokge’ cesidinde 0.5 M H,SO, uygulanan
seride % 6 cimlenme gerceklesirken, 1 M ve 2 M H,SO, uygulanan serilerde ¢cimlenme olmamistir (Sekil 3). Kontrol
grubu ile bu degerler karsilastirildiginda her iki cesitte de H,SO,’un ¢imlenmeyi engelledigi gdzlenmistir.
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Sekil 3. Cicer arietinum cv. ‘Akcin 91’ ve Cicer arietinum cv. ‘Gokege’ cesitlerinin farkli H,SO,4

konsantrasyonlarindaki ¢cimlenme degerleri
Figure 3. Germination values of Cicer arietinum cv. ‘Akcin 91" and Cicer arietinum cv. ‘Gokee’ varieties at different
H,SO, concentrations

3.4. Farkli demir 3 klorir (FeCls) konsantrasyonlarinin gimlenmeye etkisi

Nohudun ‘Akgin 91’ cesidinde 1M FeCl; uygulanan deney serisinde % 16, 2M FeCl; uygulanan deney
serisinde % 31, 3 M FeCl; uygulanan deney serisinde % 12 ¢cimlenme olmustur (Sekil 4). Bu degerler kontrol grubu ile
karsilastirldiginda C.a. cv. ‘Akgin 91’ c¢esidinde 1 M FeCly’tin ¢imlenmeyi azalttigl, 2 M FeCly’in ¢imlenmeyi
arttirdigl ve 3 M FeCl3’in ise cimlenmeyi azalttigi gozlenmistir.

Nohudun *Gokce’ cesidinde ise 1 M FeCl; uygulanan deney serisinde % 22, 2 M FeCl; uygulanan deney
serisinde % 72, 3 M FeCl; uygulanan deney serisinde % 60 ¢imlenme olmustur (Sekil 4). Bu degerler kontrol grubu ile
karsilastinldiginda C.a. cv.‘Gokege’ ¢esidinde 1 M FeClg’un c¢imlenmeyi etkilemedigi, 2 M ve 3 M FeCly’ {in
cimlenmeyi arttirdigi gézlenmistir.
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Sekil 4. Cicer arietinum cv. ‘Akgin 91’ ve Cicer arietinum cv. ‘Gokee’ cesitlerinin farkhi FeClz konsantrasyonlarindaki ¢imlenme
degerleri

Figure 4. Germination values of Cicer arietinum cv. ‘Akgin 91’ and Cicer arietinum cv. ‘Gokge’ cultivare at different FeCl;
concentrations

3.5. Farkli ginko kloriir (ZnCl,) konsantrasyonlarinin ¢cimlenmeye etkisi

Nohudun ‘Akcin 91’ ¢esidinde 1M ZnCl, uygulanan tohumlarin % 23’0, 2 M ZnCl, uygulanan tohumlarin %
72’si, 3 M ZnCl, uygulanan tohumlarin % 33’0 ¢cimlenmistir (Sekil 5). Kontrol grubu ile bu degerler karsilastirildiginda
C.a. cv. ‘Akgin 91” gesidinde 1 M ZnCl,’nin ¢imlenmeyi etkilemedigi, 2 M ZnCl,’nin ¢cimlenmeyi ¢ok fazla arttirdigi,
3 M ZnCly’nin ¢cimlenmeyi arttirdigi gdzlenmistir.

Nohudun ‘Gokge’ ¢esidinde ise 1 M ZnCl, uygulanan tohumlarda % 22, 2 M ZnCl, uygulanan tohumlarda %
98, 3 M ZnCl, uygulanan tohumlarda % 83 ¢cimlenme olmustur (Sekil 5).

Kontrol grubu ile bu degerler karsilastirildiginda nohudun ‘Goékege’ cesidinde 1 M ZnCl,’nin ¢imlenmeyi
etkilemedigi, 2 M ve 3 M ZnCl,’nin ¢imlenmeyi bllyuk oranda arttirdigi gdzlenmistir.
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Sekil 5. Cicer arietinum cv. ‘Akgin 91’ ve Cicer arietinum cv. ‘Gokge’ ¢esitlerinin farkli ZnCl, konsantrasyonlarindaki
cimlenme degerleri

Figure 5. Germination values of Cicer arietinum cv. ‘Ak¢in 91’ and Cicer arietinum cv. ‘Gokge’ varieties at different
ZnCl, concentrations

3.6. Farkli magnezyum kloriir (MgCl,) konsantrasyonlarinin ¢cimlenmeye etkisi

Nohudun ‘Akgin 91" cesidinde 1M MgCl, uygulanan deney serisinde % 25, 2 M MgCl, uygulanan deney
serisinde % 84, 3 M MgCl, uygulanan serisinde % 68 cimlenme olmustur (Sekil 6). Bu degerler kontrol grubu ile
karsilastiriidiginda 1 M MgCl,’nin ¢cimlenmeyi etkilemedigi, 2 M MgCl,’nin ¢imlenmeyi biytk miktarda arttirdigi ve 3
M MgCl,’nin de ¢cimlenmeyi attirdigi gézlenmistir

Nohudun ‘Gokge’ ¢esidinde de 1 M MgCl, uygulanan deney serisinde % 24, 2 M MgCl, uygulanan deney
serisinde % 97, 3 M MgCl, uygulanan deney serisinde % 85 ¢imlenme olmustur (Sekil 6). Bu degerler kontrol grubu ile
karstlastirlidiginda 1 M MgCl,’nin ¢imlenmeyi etkilemedigi, 2 M ve 3 M MgCl, konsantrasyonlarinin ¢imlenmeyi
blyuk miktarda artirdig1 gozlenmistir.
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Sekil 6. Cicer arietinum cv. ‘Akcin 91" ve Cicer arietinum cv. ‘Gokege’ cesitlerinin  farkli  MgCl,
konsantrasyonlarindaki ¢cimlenme degerleri

Figure 6. Germination values of Cicer arietinum cv. ‘Akgin 91’ and Cicer arietinum cv. ‘Gokee’ varieties at different
MgCl, concentrations

3.7. Farkli bakir klorir (CuCly) konsantrasyonlarinin ¢cimlenmeye etkisi

Nohudun ‘Akgin 91’ ¢esidinde 1M CuCl, uygulanan tohumlarda % 11, 2M CuCl, uygulanan tohumlarda % 8,
3M CuCl; uygulanan tohumlarda % 3 ¢imlenme olmustur (Sekil 7). Bu degerler kontrol grubu ile karsilastirildiginda 1
M ve 2 M CuCl,’nin ¢imlenmeyi azalttigl, 3 M CuCl,’ nin ¢cimlenmeyi engelledigi g6zlenmistir.

C.a. cv."Gokee’ cesidinde ise 1 M CuCl, uygulanan deney serisinde % 20, 2 M CuCl, uygulanan deney
serisinde % 67, 3 M CuCl, uygulanan deney serisinde % 59 ¢imlenme olmustur (Sekil 7). Bu degerler kontrol grubu ile
karsilastinlldiginda 1 M CuCl,’nin ¢imlenme Uzerine etkisi olmadigl, 2 M ve 3 M CuCl, konsantrasyonlarinin
cimlenmeyi belirgin sekilde artirdigi gézlenmistir.

Emel SOZEN et al., Ecotoxicological effects of alkaline metal salts (NaCl, KNOs), strong acid (H,SO,) and some heavy metals (CuCly, FeCls, MgCl,
ve ZnCl,) on the germination of chickpea (Cicer arietinum ) seeds



Biological Diversity and Conservation — 3 / 3 (2010) 69

CuCl, CuCl,

30 70
5 25 3 601
T | —e—Kontrol 2 50 —e— Kontrol
N 20 N
3 —=—1M 2, 40 1 —=—1M
0 2M 2 301 2M
S 10 4
Es E
E /://. = 10 1 //‘/;;./.’4./.—.—.

0 v e - - T T T T 0 == T : T T T T

1 2 3 4 5 6 7 8 9 10 1 2 3 4 5 6 7 8 9 10
giinler Akgin 91 giinler Gokge

Sekil 7. Cicer arietinum cv. ‘Akgin 91" ve Cicer arietinum cv. ‘Gokge’ ¢esitlerinin farkli CuCl, konsantrasyonlarindaki
cimlenme degerleri

Figure 7. Germination values of Cicer arietinum cv. ‘Akcin 91" and Cicer arietinum cv. ‘Gokce’ varieties at different
CuCl, concentrations

Nohudun ‘Akgin 91’ ve ‘Gokge’ cesitlerini cimlenme cevaplarina gore karsilastirdigimizda her iki ¢esidin de
NaCl, KNO; ve H,SO, uygulamalarinda benzer degerler olusturduklari gérulmistir (Tablo 1). Bununla birlikte FeCls,
ZnCl,, MgCl, ve CuCl, uygulanan C.a. cv. ‘Akcin 91’ ve C.a. cv.‘Gokee’ cesitlerinin ¢cimlenme cevaplari belirgin
sekilde farklilik gostermistir (Tablo 1). Kontrol gruplariyla karsilastirildiginda, FeClz’tin 1 M konsantrasyonu C.a. cv.
‘Akgin 91”7 cesidinde ¢cimlenmeyi biraz azaltirken C.a. cv.‘Gokge’ cesidinde ise ¢ok fazla etkili olmamistir. FeCly’{in 2
M konsantrasyonu C.a. cv.Gokce’ de daha belirgin olmak (zere her iki cesitte de cimlenmeyi olumlu y6nde
etkileyerek artirmigtir. 3 M FeCl; konsantrasyonunda ise C.a. cv. ‘Akgin 91°de ¢imlenme kontrol grubuna gére % 50
azalirken, C.a. cv. ‘Gokge’de % 60 ¢imlenme gerceklesmistir.

ZnCly’nin 1 M konsantrasyonunda her iki ¢esitin ¢cimlenme yizdeleri birbirine yakindir (C.a. cv. ‘Akgin 91’
%23, C.a. cv.‘Gokee’ %22). ZnCl,’nin 2 M konsantrasyonunda ise her iki cesitte de ¢cimlenme artmistir (‘Akgin 91°de
% 72, ‘Gokge’de ise % 98) fakat C.a. cv.‘Gokge’ cesidi “Akgin 91"’e gore % 26 daha fazla cimlenmistir. ZnCl,’nin 3
M konsantrasyonunda ‘Akgin 91’de % 33’lik ¢cimlenme olup, ‘Gokge’de bu oran % 50 artarak % 83 olmustur.

1 M MgCl, uygulanan deney serisinde ‘Akcin 91'de % 25, ‘Gokce’de % 24 cimlenme meydana
gelmistir.MgCl,’nin 2 M konsantrasyonunda ise “Akcin 91’de % 84, ‘Gokce’de % 97 ¢imlenme olmustur. ‘Gokce’de
% 13’luk bir farkla ¢imlenme daha fazladir. 3 M MgCl, konsantrasyonunda ise ‘Ak¢in 91°de % 68 cimlenme
gorilirken, ‘Gokge’de ise bu oran % 17 artarak % 85 olmustur.

CuCly’nin 1 M konsantrasyonunda ‘Akgin 91°de % 11, ‘Gokee’de % 20 ¢imlenme meydana gelmistir. C.a.
cv.‘Gokee’ cesidi % 9’luk daha fazla ¢cimlenme gdstermistir. 2 M CuCl, uygulanan deney serisinde ‘Akcin 91’de %
8’lik bir cimlenme olup, ‘Gokge’de bu oran % 67°ye ¢ikmistir. CuCl,’nin 3 M konsantrasyonunda “Akgin 91”’de % 3,
“Gokee’de % 59 ¢imlenme meydana gelmistir.

Tablo 1. Cicer arietinum cv. ‘Akgin 91’ ve Cicer arietinum cv. ‘Gokce’ nohut cesitlerinin cimlenme ylzdelerinin karsilastiriimasi
Table 1. Comparison of the germination percentages of Cicer arietinum cv. ‘Akc¢in 91° and Cicer arietinum cv. ‘Gokge’ chickpea
varieties

Konsantrasyon (M) ‘Akgin 91’ Cimlenme yiizdesi (%) ‘Gokee’ Cimlenme yizdesi (%)
Kontrol 23 25
NaCl 0,5 22 23
1 20 22
2 1 1
KNO; 0,5 22 22
1 20 20
2 5 7
H,SO, 0,5 1 6
1 0 0
2 0 0
FeCl, 1 16 22
2 31 72
3 12 60
ZnCl, 1 23 22
2 72 98
3 33 83
MgCl, 1 25 24
2 84 97
3 68 85
CuCl, 1 11 20
2 8 67
3 3 59

Emel SOZEN et al., Ecotoxicological effects of alkaline metal salts (NaCl, KNOs), strong acid (H,SO,) and some heavy metals (CuCl,, FeCls, MgCl,
ve ZnCl,) on the germination of chickpea (Cicer arietinum ) seeds



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

4. Sonuglar ve tartisma

Bu calismada, Ulkemizde tarimi yapilan yemeklik tane baklagil tirleri icerisinde ekim alani ve (retim
bakimindan mercimekten (Lens culinaris) sonra ikinci sirayl alan nohutun (Cicer arietinum) ‘Akgin 91’ ve C.a.
cv.‘Gokee’ gesitlerinde tuz, asit ve agir metallerin ¢cimlenme (zerine etkisi arastiriimistir.

Yapilan ¢alismalar sonunda her iki gesitte de tuzun (NaCl ve KNO3z) 0.5 M ve 1 M konsantrasyonlarinin
cimlenmeyi etkilemedigi fakat 2 M konsantrasyonda ¢imlenmenin engellendigi saptanmistir. Bazi nohut gesitlerinin
tuza toleranslarinin belirlenmesine yénelik bir calismada uygulanan tuzun (NacCl) batin gesitlerde ¢cimlenme degerlerini
azalttigl belirtilmistir (Karakullukgu ve Adak, 2008). Benzer bir ¢alismada artan tuz konsantrasyonlarinda Helianthus
annuus var. santafe (Aygicegi) tohumlarinda ¢imlenmenin geciktigi ya da engellendigi bildirilmistir (Tekin ve Bozcuk,
1998).

H,SO, uygulanan C.a. cv. ‘Akgin 91’ ve C.a. cv.“Gokge’ tohumlarinda 0.5 M H,SO, ¢imlenmeyi blyik
oranda dustrmis, 1 M ve 2 M H,SO, ise ¢cimlenmeyi tamamen engellemistir. Bazi Hesperis ssp. ve Salvia ssp.
tirlerinde yapilan calismalarda da H,SO,’(in ¢cimlenmeyi engelledigi bildirilmektedir (Yicel vd., 2008a; Yicel, 2000b).

Bu calismanin en goze carpan sonucu nohudun ‘Akgin 91" ve ‘Gokee’ cesitlerinin metal toleranslarinda
belirgin farkhliklar bulunmasidir. Bu iki nohut cesidi MgCI, disinda test edilen diger 3 agir metalin farkh
konsantrasyonlarinda farkli ¢imlenme cevabi olusturmustur. Ornegin, kontrol gruplariyla Karsilastirildiginda, 3 M
FeCly’tn C.a. cv.*Gokge’ gesidinde ¢cimlenmeyi belirgin bir sekilde arttirdigl, C.a. cv. ‘Akgin 91’ de ise yine belirgin
derecede azalttigl goriilmektedir. Test ettigimiz diger agir metal olan ZnCl,’nin 1 M konsantrasyonu her iki cesitte de
cimlenmeyi etkilememis, fakat 2M ZnCl, uygulanan C.a. cv. ‘Akgin 91’ tohumlarinda ¢imlenme degeri % 72’ye,
‘Gokce’de % 98’e yikselmistir. Fakat ilging sekilde, 3 M ZnCl, uygulanan C.a. cv. ‘Ak¢in 91’ tohumlarinda
cimlenme % 33’e diserken, C.a. cv.‘Gokege’ tohumlarinda % 83 ¢imlenme meydana gelmistir. CuCly’nin artan
konsantrasyonlari C.a. cv. ‘Akgin 91’de ¢imlenmeyi % 3’e kadar geriletirken, C.a. cv.‘Gokge’ ¢esidinde ise olumlu
yonde etkileyerek artirmistir. Bilindigi gibi bakir ve ¢inko bitki blyime ve gelisimi icin gerekli elementlerdendir, fakat
asir dozlari bitkide toksik etki yapmaktadir. Cimlenme degerlerine bakildiginda C.a. cv.‘Gokege’ cesidinin bakir ve
cinkonun yuksek dozlarina en azindan ¢imlenme evresinde oldukga toleransli oldugu gértlmektedir.

Agir metallerin uygulandigi ¢imlendirme calismalarinda genelde ¢imlenmenin azaldigl yoninde bildirimler
vardir. Ornegin, yapilan iki ayri calismada yoncada (Medicago sativa) Cd, Cr, Cu, Ni ve Zn metal iyonlarinin tohum
cimlenmesi (zerine etkileri arastirilimis ve Zn haric diger 4 agir metalin artan dozlarinin ¢cimlenmeyi belirgin derecede
dustrdigu gosterilmistir (Peralta vd., 2001; Aydinalp ve Marinova, 2009). Kadmiyumun artan konsantrasyonlarinin
arpada (Hordeum vulgare) cimlenmeyi engelledigi bildirilmistir (Munzuroglu ve Kirbag Zengin, 2006). Diger bir
calismada ise Onemli cevre Kkirleticilerden biri olan kursunun (PbCl, ) mercimek (Lens culinaris) tohumlarinin
cimlenmesi (zerine etkisi arastirilmigtir. Bu ¢alismada disik kursun konsantrasyonlarinin ¢imlenme lizerinde etkili
olmadigi fakat yiiksek konsantrasyonlarin cimlenmeyi engelledigi saptanmistir (Azmat vd., 2006)

Elde edilen sonuglar dogrultusunda C.a. cv. ‘Akgin 91" ¢esidinin demir, ¢inko ve 6zellikle de bakira hassas,
C.a. cv.'Gokee’ cesidinin ise tam tersine bu metallere oldukca toleransh oldugu goérulmektedir. Bazi agir metallerin
yuksek dozlari bircok bitkide metabolik bozukluklara yol acabilmekte ve biyiimeyi engellemektedir (Claire vd., 1991).
Buna karsin, kimi bitki turlerinin ise agir metal ve diger toksik bilesenleri normalin tstlinde miktarda iceren topraklarda
bile bliyime yetenegine sahip olduklari gésterilmistir (Raskin ve Ensley, 2000). Bitki turleri ve genotipler arasinda agir
metal toleransi ve birikimi bakimindan buyik farkhihklar bulunmaktadir (Wu ve Zhang, 2003). Bu durumda C.a. cv.
‘Akgin 91’ ve C.a. cv.‘Gokee’ cesitleri arasindaki metal toleransi farkliliginin genetik yapilarindan kaynaklandigini
sOylenebilir. Agir metal kirliligi bulunan Porsuk cayinin bazi tarim bitkileri (zerine ekotoksikolojik etkilerini
belirlemeye yonelik yapilan bir calismada da test edilen ti¢ bugday ¢esidinden sadece birisinde agir metal toksisitesine
hassasiyet gozlenmis ve bu sonug genotiple iliskilendirilmistir (Ocak vd., 2002).

Bu ¢alismadan elde edilen sonuclar nohudun ‘Akgin’ ve *Gokce’ cesidinin tuz ve asitli ortama toleranslarinin
benzer, agir metal toleranslarinin ise farkh oldugunu gdéstermistir. C.a. cv.“Gokee’ cesidi test edilen agir metallere
toleransli iken, C.a. cv. ‘Akgin 91’ bu agir metallerden CuCl,’e ve FeCls’lin yilksek dozlarina hassas bir gesittir. Bu
sonug C.a. cv.‘Gokee’ cesidinin CuCl,, FeClz, MgCl,, ZnCl, gibi agir metaller ile kontamine olmus topraklarda direk
olarak buylyebilecegi olasiligini isaret etmektedir. Bununla birlikte, agir metallere karsi toleranshlik bitkinin vejetatif
ve Ureme evrelerinde farkhlik gosterebilir. Dolayisiyla test edilen agir metallerin C.a. cv.‘Gokege’ cesidinde bitki
blytmesi Uzerine etkilerinin gorilmesini saglayacak detayl calismalara ihtiya¢ vardir. Ayrica, bitkinin gida olarak
tiketilen nohut tohumlarinda agir metal biriktirip biriktirmediginin belirlenmesi de insan sagligi agisindan dnemlidir.
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Scrophularia gracilis Blakelock (Scrophulariaceae): a new record for the flora of Turkey
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Abstract

Some outstanding chasmophytic Scrophularia L. specimens having characteristic long corolla tube have been
collected from Sirnak, SE Turkey. The specimens were identified as Scrophularia gracilis Blakelock. They are closely
allied to Scrophularia farinosa Boiss. This species is a new record for the flora of Turkey. Description of the species
and a composed photograph taken from the field are supplied with a distribution map.

Key words: : Scrophularia, Scrophulariaceae, Turkey, Flora

k

Scrophularia gracilis Blakelock (Scrophulariaceae): Turkiye florasi icin yeni bir kayit

Ozet

Uzun korolla tipl ile karakteristik, kayalikta yetisen ilging Scrophularia L. 6rnekleri Sirnak’tan (glineydogu
Turkiye) toplanmistir. Bu 6rnekler, Scrophularia farinosa Boiss.’ya yakin Scrophularia gracilis Blakelock olarak teshis
edilmistir. Bu tur Turkiye florasi icin yeni bir kayittir. Trtin betimi, araziden ¢ekilmis fotograflarin diizenlemesi yayilis
haritasi ile birlikte verilmistir.

Anahtar kelimeler: Scrophularia, Scrophulariaceae, Tirkiye, Flora
1. Introduction

Because of the floristic richness and insufficient works of the Turkish flora, various publications on the florg;
such as description of the new taxa, new records and new distribution patterns of the various taxa have been appearing
in various journals (Karaveliogullari, 2009; Yildirim , H. & Gemici, 2010; Dogru Koca and Yildirimli, 2010; Aslan et
al., 2010).

2. Materials and methods

During several successive botanical excursions to southeast Turkey, interesting Scrophularia L. specimens
have been collected. The long corolla tube is one of the prominent characters at the first glance. This unusual character
for the Scrophularia specimens was first realised by the first author. The specimens have been then carefully examined
and photographed in the field.

Further studies on the specimens based on the various floristic books and the studies in the Geneva herbarium
were carried out by the first author. It has been identified as Scrophularia gracilis Blakelock (Figure 1). Specimens of
this new record for the flora of Turkey have been collected from another location, close to the first location, in 2009.
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3. Results

Scrophularia gracilis Blakelock, Kew Bull. 1949, 531-532 (1950).

Dwarf perennial herbs, indumentum long stipitate glandular pubescence, 5-15 cm in length. Root woody, thick,
many branched. Stems slender, erect, simple, glandular pubescent, grayish-green, slightly fleshy. Leaves dentate, obtuse
or rarely acute at apex, lamina 0.5-2.7 x 0.4-2 cm; petioles 1-7 mm. Inflorescence glandular pubescent, bracts linear, 7
mm in length, not foliose. Calyx glandular-pubescent, + purplish tinged, lobes ovate, widely membranaceous at margin,
c. 1.5 x 1.5 mm. Corolla oblong, ventricose-inflated, moderately glandular outside, 7-8 mm in length, 2-3 mm wide at
base, 3.5-4 mm wide at middle, c. 2 mm wide at apex, lobes c. 1 mm in length, upper lobes slightly longer. Stamens
included or subexerted, filaments glandular pubescent. Staminodes absent. Styles sparingly glandular-pubescent, c. 7
mm in length. Capsule globular, 3 x 3 mm, glandular pubescent, mucronate.

Type: N. Irag: Jindian nr. Rowanduz, ¢. 600 m., on rocky cliff wall of Sayyid Taha’s cave, damp cool situation
above a spring, 18.4.32, E. R. Guest 2039 (type); on cliff face by a spring at Sayyid Taha’s cave, 25.3.30, E.R. Guest
730.

Turkey: C9 Sirnak: Uludere, above Tagdelen village, 37° 23' 550" K, 042° 52' 458" D, 1007 m, limestone
crevices, 25. 05. 2004, A.A.D6nmez 11884; 28.06.2009, A.A.Donmez 15484; Uludere, 2 km from Dagdibi village to
Sirnak-Hakkari road, limestone crevices, 37° 22’ 320”” N 043°07’ 784" E, 1124 m, 28. 06. 2009, A.A.Dénmez 15487
(HUB).

Figure 1. A view of Scrophularia gracilis from field
4. Conclusions

S. gracilis is closely allied to S. farinosa Boiss. which is an endemic species of Iran. Both of the species are
characteristic with long corolla tube. Among the Scrophularia species growing in Turkey, S. chrysantha Jaub. & Spach
and S. kotschyana Bentham have so long corolla tubes. But they are clearly different from this new record with respect
to basically colour of corolla and the other characters.

Two collections (Guest 2039 and Guest 730) of the species were cited in the original publication (Blakelock,
1949), and one of them (Guest 2039) is cited as type in parenthesis. This specimen will be accepted as holotype and the
rest is paratype. Beside this, both of the authors have not got opportunity to examine these original specimens and
probable isotypes. Selection of holotype, isotype and paratype will be carried out in the future after careful examination
of these materials and probably distributed isotypes.
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Based on restricted herbarium specimens, S. gracilis is distributed in northern Iraq and southeastern SE of
Turkey (Figure 2). In consideration of the poorly botanized of the area, especially in point of the cliffs, it is highly
possible to find new locations for this species. Therefore, it is not evaluated against to the threat categories of IUCN
(2001).

The genus Scrophularia is represented by 59 species in Turkey (Lall & Mill, 1978) and it is reached to 60 by
adding this new record. The specimens of the taxon have been kept at HUB.
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Figure 2. Distribution of Scrophularia gracilis in Iraq (%) and Turkey (m).
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The life strategies of bryophytes which form epiphytic vegetation on Mount Musa/Turkey
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Abstract

In this study, the life strategies of bryophytes which form epiphytic vegetation on Mount Musa were analysed.
Result of the study total 53 bryophyte taxa (9 liverworts and 44 mosses) which form epiphytic vegetation of study area
were recorded. According to life-form and life strategy analysis of taxa, 7 different life-forms and 3 different main
categories to 10 different sub-main life-strategy categories were determined. While “Weft (We)” determined as the
most dominant life-form, “Perennial stayer strategy” determined as the most dominant life-strategy.

Key words: Bryophyte, Epiphyte, Life form, Life strategy, Mount Musa

sk
Musa Dagi’ndaki epifitik vejetasyonu olusturan briyofitlerin yasam stratejileri

Ozet

Bu calismada, Musa Dagi’ndaki epifitik vejetasyonu olusturan briyofitlerin yasam stratejileri analiz edilmistir.
Calisma sonucunda alanin epifitik vejetasyonunu olusturan 9 cigerotu ve 44 karayosunu olmak tzere toplam 53 briyofit
taksonu tespit edilmistir. Taksonlarin hayat formu analizine gére 7 farkl hayat formu, yasam stratejisi analizine gore de
3 fakl ana kategori olmak (izere 10 farkli yasam stratejisi saptanmistir. “We (sagak seklinde)” alandaki hakim hayat
formu olurken, “Perennial kalici strateji” ise hakim yasam stratejisi olmustur.

Anahtar kelimeler: Briyofit, Epifit, Hayat formu, Yasam stratejisi, Musa Dag|
1. Giris

Briyofitlerde yasam stratejisi, uygun ortam kosullarina karsi verdikleri ya da verecekleri muhtemel ve gercek
tepkiler olarak tanimlanmaktadir (During, 1979). Briyofitlerin yasaminda en énemli dzellik eseyli ve eseysiz Ureme
arasindaki dengedir. Her iki ireme tipini de gergeklestirebilmek igin bir Greme guct sarf edilmektedir. Sarf edilen bu
guc, genellikle eseysiz ireme icin diisuk fakat eseyli tireme icin yuksektir. Bu tamamen tirlere ve populasyona baglhdir.
Briyofitlerde birey sayisi yoniinden yogunluga bagh 6liim nadir olarak goriillmektedir. Olim orani, vaskiiler bitkiler ve
hayvanlarda biyotik faktorler tarafindan belirlenirken, briyofitlerde abiyotik (sicaklik, nem, 1s1k) cevresel stresler
tarafindan belirlenmektedir. Cevresel streslere karsi tolerans ve gevresel streslerden kaginma vaskdiler bitkilerde oldugu
kadar briyofitlerde de iki farkli se¢enektir (During, 1979).

Briyofitlerin elverigsiz ortam kosullarina kargi verdigi tepkiler degerlendirilmis ve kagicilar (Fugitives),
kolonistler (Colonists), tek yillik mekik turler (Annual shuttle species), kisa yasamli mekik tiirler (Short lived shuttle
species), ¢cok yillik mekik tlrler (Perennial shuttle species), ¢cok yillik kalicilar (Perennial stayers) olmak Uzere 6 farkl
stratejik kategori one sirllmustir (During, 1979). Bunlarin disinda geofitik yasam stratejisi 7. strateji olarak Frey ve
Kirschner (1991a,b) tarafindan ilave edilmistir.
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Hayat formlari ve yasam stratejileri ile habitatin ekolojik faktorleri arasinda giicli bir iliski s6z konusudur. Bu
ekolojik faktorlerden en dnemlileri 1sik rejimi, kuraklik periyodunun siddeti ve nemliliktir. Kserofitik ve heliofitik
topluklar icerisinde genelde yastik (cushion) ve kisa ¢im (short turfs) hayat formu gosteren akrokarpik briyofitler
gorilurken, daha nemli, scio (golge) ve higrofitik (sucul) topluluklar icerisinde hali (mat), sacak (weft), kuyruk (tail) ve
yelpaze (fan) hayat formu gdsteren pleurokarpik briyofitler goriilmektedir (Magdefrau, 1982; Kiirschner vd., 1998).

Bir bitki toplulugunu olusturan taksonlarin hayat formlari ve yasam stratejileri o habitattaki ekolojik fakttrlerin
bir gostergesidir. Hayat formlarinin ve yasam stratejilerinin analizi morfolojik, anatomik ve fonksiyonel adaptasyonlar
kadar turlerin ve topluluklarin belirlenmesinde oldukca énemli bilgiler saglamaktadir (Kirschner vd., 1998). Ayrica
yasam stratejisi, yeni habitatlara kolonizasyonda 6nemli rol oynamaktadir (Kirschner, 1999).

Ulkemiz briyofitleri tizerine yapilan floristik ve ekolojik calismalar heniiz yetersiz olup, baslangic calismalari
konumunu korumaktadir. Bununla birlikte, floristik ¢alismalar briyososyolojik ve ekolojik calismalara gére sayisal
olarak daha dnde yer almaktadir. Bu ¢alismanin amaci Musa Dagi’ndaki epifitik vejetasyonu olusturan briyofitlerin
yasam stratejileri analiz edilerek, bitkilerin kendi aralarindaki ve cevreleriyle olan iliskilerini neden ve sonuclariyla
birlikte ortaya koymaktir. Bu calisma, ayrica gelecekte yapilacak olan briyo-ekolojik arastirmalara da dnemli dlgude
Isik tutacak ve temel kaynak olma niteligi tagtyacaktir.

2. Materyal ve yontem
1.1. Caligma alani

Amanos Daglarl, buzul ¢agindan miras kalan Karadeniz iklim kusagina ait bitki ortlist, nemli ve derin vadileri,
deniz seviyesinden birdenbire ylkselerek olusan sarp zirveleri ve iklim 0zellikleri ile Anadolu'nun en &zel
ekosistemlerinden biridir. Amanos Daglari’nin glineydeki en u¢ noktasini olusturan Musa Dagl ise Hatay il sinirlari
icerisinde ve Akdeniz fitocografik bdlgesinde yer almaktadir. En ylksek noktasi 1250m (Goksivri) olup disuk
yikseltili dar bir sirt ile Amanos dag silsilesine baglantilidir (Sekil 1). Henderson (1961) tarafindan onerilen kareleme
sistemine gore C13 karesi icinde yer almaktadir.

Sekil 1. Arastirma alaninin topografik haritasi

Musa Dagi’nda tipik Akdeniz iklimi gorilmekte olup yillik ortalama yagis 937mm ve yillik ortalama sicaklik
18.8 °C’dir (Samandag). Alanin ana vejetasyonunu maki, konifer ve yaprak déken ormanlar olusturmaktadir. Pistacia
terebinthus L. subsp. palaestina (Boiss.) Engler, Laurus nobilis L., Arbutus andrachne L. and Myrtus communis L.
subsp. communis, Daphne sericea Vahl, Euphorbia macrostegia Boiss. ve Hypericum pallens Banks & Sol. alandaki
maki vejetasyonununu karakterize ederken; Carpinus orientalis Mill., Buxus sempervirens L., Ostrya carpinifolia
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Scop., Quercus cerris L. var. cerris ve Fagus orientalis Lipsky. yaprak déken orman topluluklarini; Pinus brutia Ten.
ve Pinus nigra Arn. subsp. pallasiana (Lamb.) Holmboe ise her dem yesil konifer ormanlarini karakterize etmektedir
(Duzenli ve Cakan, 2001).

1.2.  Verikaynagi

Alanin degisik mevkii ve lokalitelerindeki epifitik habitatlardan briyofit drnekleri toplanmis, cesitli flora ve
revizyon eserlerinden yararlanilarak teshis edilmistir (Smith 1990, 2004; Nyholm, 1986; Frey ve Kiirschner, 1991c;
Pedrotti, 2001, 2006; Erdag ve Kurschner, 2002; Cao ve Vitt, 1986; Zander, 1993; Paton, 1999; Heyn ve Herrnstadt,
2004; Kurschner, 2006, 2007). Tespit edilen taksonlarin hayat formu analizi, Magdefrau (1982)’ya godre, yasam
stratejileri analizi ise During (1979), Frey ve Kirschner (1991a,b)’ye gbre yapilmistir. Taksonlara ait morfolojik
karakterler (seta veya peristomun varhgi, uzunlugu ve spor biyikliugi) teshiste kullanilan kaynaklara, teshis sirasindaki
gozlem ve dlgimlere gore belirlenmis olup takson listesi Hill vd. (2006)’ya gdre dizenlenmistir. Tablo 1’de kullanilan
kisaltma ve simgeler; +: var; -: yok; (): bilgi kesin degil; A: autoecious; ac: achorous strateji; bs: siirglinlerin kopmasi;
bf: yaprak parcalari; Cu: yastik; D: dioik; Fa: yelpaze; fd: flagelliform diasporlar; ge: gemma; I: uzun; Ir: uzak
mesafelere yayilma; M: monoik; Ma: hasir, paspas; P: paroik; red: gelismemis; Rhg: rizoidal gemma; S: sinoik; s: kisa;
sc: srinicd strglnler; rizom benzeri; sr: kisa mesafelere yayilma; sT: kisa ¢im; Ta: kuyruk; We: atki, argag; We/i:
primer govde suriniicl, sekonder govde dik; Ag-Pv: yasam stratejileri (Tablo 2).

Musa Dagi’ndaki epifitik vejetasyonu olusturan taksonlarin hayat formlari alanin Akdeniz bdlgesinde olmasina

ragmen oseyanik iklimin etkisi altinda kaldigini yansitmaktadir. We hayat formu genelde higrofitik karakter gosteren
pleurokarp briyofitleri karakterize etmektedir. We hayat formunun baskin olmasi da alanin mikroiklim ve mikrohabitat
seviyesinde oseyanik karakterli oldugunu gdéstermektedir. Tespit edilen hayat formlari icerisindeki kisa turf (sT) ve Cu
(yastik) ise kurakgil ve fotofitik sartlar altinda gelisen akrokarp briyofitleri temsil etmektedir. Cu hayat formunun
%22,6’lik bir oranla ikinci siray1 almasi epifitik habitatlar icin oldukca dogal olup tamamen gdvdenin yiksekligine
bagl olarak degismektedir. Epifitik habitatlarda gévdenin taban kismi orta ve st zonlara gére daha fazla nemli olmakta
ve daha fazla ekolojik faktorlerin etkisi altinda kalmaktadir (Ezer vd., 2009). Bu nedenle taban kisminda higrofitik
karakterli We, Fa, Ma ve Ta hayat formlarini gosteren pleurokarplar baskin olurken, ust zonlarda sT ve Cu gibi
kserofitik karakter gosteren akrokarplar baskin olmaktadir.

3. Sonuglar ve tartisma

Caligma sonucunda 9 cigerotu ve 44 karayosunu olmak tizere 53 briyofit taksonu tespit edilmistir (Tablo 2).
Taksonlarin hayat formu analizine gore 7 fakl hayat formu, yasam stratejisi analizine gore de 3 fakli ana kategori
olmak uzere 10 farkli yasam stratejisi saptanmistir.

Taksonlarin hayat formu analizine bakildiginda sagak seklinde olan hayat formunun (Weft=We) %26,4’liik bir
oran ile hakim oldugu belirlenmistir (Sekil 2).
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Sekil 2. Taksonlarin hayat formu spektrumu
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Tablo 1. Taksonlara ait karakteristik 6zellikler ve yasam stratejileri

Yasam Spor Eseysiz
Dongisu Eseyli Greme boyutu Ureme
(um)
© @
i< X~ °
Tarler ] @ ‘D = = & ~ 7] —
§ 8 & S E s 3 5 T 2
= £ k= o = < < = o &
= £ ¢ 3y £ % ¢ 3 % E
L s &, <55 2 vy ¢ 5 3 E § £
4 : > 22355 233 38 B8 & §5 &
T o " o o » < 1S a2 = > c > > n o >
HEPATICOPSIDA
Cololejeunea rossettiana Ma + - - - A - - - ge sr,lr,ac s - Pp
Frullania dilatata Ma + - + - D + ge - - sridrbac s Pg
Frullania tamarisci Ma + - + - D - - - - - srirbac s - Pg
Frullania fragilifolia Ma + - + - D + - - bf - srirbac s - Pv
Lophocolea bidentata Ma + - - - A -+ + - - sr, Ir S - Pp
Lejeunea cavifolia Ma + - - - M - - - - - srirbac s - Pp
Metzgeria furcata Ma + - - + D + - - ge - sr, Ir S - Pv
Porella platyphylla Ma + - - + D + - - - - sr, Ir S - Ap
Radula complanata Ma + - - - P + - - ge - sr, Ir S - Pv
BRYOPSIDA
Grimmia pulvinata Cu + (+) + - A -+ + - - sr, Ir S | Ba
Dicranoweisia cirrata Cu + - + + A -+ - ge - sr, Ir | I Av,g
Syntrichia montana sT + + - - D -+ + - - sr, Ir | I Ag
Tortula subulata sT + + - - A -+ - - - sr, Ir | I Ag
Orthotrichum affine Cu + - + - A -+ + - - sr, Ir S I Ag
Orthotrichum diaphanum Cu + + - - A -+ - ge - sr, Ir S I Av,g
Orthotrichum lyellii Cu + - - + D -+ - ge - sr, Ir S | Av
Orthotrichum pumilum Cu + (+) + - A -+ + - - sr, Ir S | Ag
O. rupestre var. franzonianum Cu + (+) + - A -+ + - - sr, Ir S | Ag
Orthotrichum scanicum Cu + (+) + - A -+ + - - sr, Ir S | Ag
Orthotrichum striatum Cu + - + - A + - + - sc srlrac s I Pg
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Orthotrichum tenellum
Zygodon rupestris
Zygodon viridissimus
Bryum capillare

Bryum pallescens
Amblystegium serpens
Hygroamblystegium tenax
Leptodictyum riparium
Leskea polycarpa
Scorpiurium sendtneri
Palamocladium euchloron
Plasteurhynchium meridionale
Brachythecium rutabulum
Scleropodium cespitans
Brachytheciastrum velutinum
Homalothecium sericeum
Fabronia pusilla

Hypnum cupressiforme
Habrodon perpusillus
Antitrichia californica
Leucodon sciuroides
Pterogonium gracile
Homalia trichomanoides
Neckera complanata
Neckera crispa
Thamnobryum alopecurum
Leptodon smithii
Isothecium alopecuroides
Isothecium myosuroides
Anomodon attenuatus
Anomodon tristis
Anomodon viticulosus
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Cu + - + - A -+ + ge - sr, Ir
Cu + - + - D -+ - ge - sr, Ir
Cu + - + - D -+ - ge - sr, Ir
sT + - + - D -+ - Rhg - sr, Ir
sT + - + - SIA - + - - - sr, Ir
We + - + - A -+ + - - sr, Ir
We + - + - D - + + - - sr, Ir
We + - + - A - + - + - sr, Ir
Ta + - (+) - A -+ fd - - sr, Ir
Weli + - + - D -+ - fd sC sr, Ir
Ta + - - - D + - - fd sc sr,lr,ac
We + - + - D -+ + - sC sr, Ir
We + - + - A -+ + - - sr, Ir
We + - - + D -+ + - - sr, Ir
We + - + - A - + + - - sr, Ir
We + - (+) + D -+ - bs,ge - sr, Ir
We + - + - M -+ - - - sr
We + - + - D - + + - - sr, Ir
We + - - + D - + ge - - sr, Ir
We + - - + D + - + - sc sr,lr,ac
Ta + - - + D -+ fd - sc sr,lr,ac
Weli + - - + D + - - fd sc sr,lr,ac
Fa + - - - A + - - fd - sr, Ir
Fa + - - + D + - - fd - sr, Ir
Fa + - - + D - + + - - sr, Ir
Fa + - - + D - + - fd - sr, Ir
Fa + - - - D - + + - sC sr, Ir
We + - + - D - + - - sc sr, Ir
We + - + + D -+ - - sc sr, Ir
Ta + - - + D -+ fd bf - sr, Ir
Ta + - + D -+ - bf - sr, Ir
Ta + - - + D -+ fd bf - sr, Ir

— e m— = m— () ) ) () e e o o () = () e e e o e e e e e e e e = m— — ()

Av,g

Bv,g
Bg
Ag
Ag
Ag
Ag
Ag
Av
Ag
Ag
Ap
Ag
Ap
Ag
Ag
Av
Pp
Pv
Pp
Ag
Av
Av
Av
Av
Ag
Ag
Pv
Pv
Pv
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Tablo 2. Briyofitlerde yasam stratejileri

Perennial Yiiksek eseyli tireme giictine sahip Perennial mekik tirler Pg
mekik tlrler | Yiksek eseysiz Greme giiciine sahip Perennial mekik ttrler Pv
Dustik eseyli ve eseysiz Ureme giicine sahip Perennial mekik turler Pp
Yuksek eseyli ireme giictine sahip Perennial kalicilar Ag
Perennial Yiksek eseysiz Ureme glicline sahip Perennial kalicilar Av
kalicilar Disiik eseyli ve eseysiz iireme giiciine sahip Perennial kalicilar Ap
Yiiksek eseyli ve eseysiz lireme giictine sahip Perennial kalicilar Av,g
Yiiksek eseyli tireme giictine sahip Kolonist turler Bg
Kolonistler | Yiksek eseyli ve eseysiz tireme gliciine sahip Kolonist tiirler Bv,g
Pauciennial (yasam suresi birkac yil olan) Kolonistler Ba

Taksonlarin yasam strateji analizine bakildiginda ise Perennial (¢ok yillik) kalicilar %64’1ik bir oran ile hakim
strateji olarak belirlenmistir. Bunu sirasi ile Perennial mekik (%31) ve Kolonist strateji (%5) takip etmistir (Sekil 3).

[3 Perennial Mekik Turler

& Perennial Kalicilar

& Kolonistler

Sekil 3. Taksonlarin ana yasam stratejileri spektrumu

Perennial kalici strateji Joenje ve During (1977) tarafindan Brachythecium rutabulum grubu olarak
isimlendirilmis olup siiksesyonun en son safhasindaki tirleri karakterize etmektedir. Uzun yasam araligi (perennial),
25um den kiglk sporlari, yiksek eseyli ve eseysiz lireme guci, kicuk sporlardan dolayr uzak mesafelere yayillma ve
genellikle We hayat formu ile karakterize edilmekte olan bu strateji kalici ve daimi habitatlar i¢in uygundur (During,
1979). Alandaki epifitik vejetasyonu olusturan taksonlarin yarisindan fazlasinin (%64) bu stratejiye sahip olmasi alanin
az ¢ok Kklimaksa ulastiginin bir gostergesidir. We hayat formunun da dominant olusu bu sonucu dogrulamaktadir.
Perennial kalicilarin Ureme stratejilerine bagh olarak ayrilan alt kategorileri incelendiginde Homalia trichomanoides,
Hypnum cupressiforme, Brachytheciastrum velutinum, Amblystegium serpens, Hygroamblystegium tenax, Isothecium
alopecuroides, 1. myosuroides ve Fabronia pusilla gibi yuksek eseyli Greme giicline sahip generatif perennial kalicilar
(Ag) hakim olurken, disuk eseyli ve eseysiz Ureme giictine sahip perennial kalicilar (Ap) ve ylksek eseyli-eseysiz
Ureme giictine sahip perennial kalicilar (Av,g) en disik seviyelerde kalmistir (Sekil 4).

Uzun yasam araligi (pluriennial-perennial), diisiik veya ylksek eseyli ve eseysiz Greme gici, 25 pm den buyik
sporlar ve biyiik sporlarindan dolayi kisa mesafelere yayilma, genellikle Cu ve Ma hayat formlari ile karakterize edilen
(During, 1979; Kirschner, 1999) perennial mekik strateji ise perennial kalicilara oranla daha az kararhilik gdsteren
taksonlari icermekte olup %31’lik oranla ikinci sirada yer almistir. Bu strateji alanda daha ¢ok Metzgeria furcata,
Radula complanata, Frullania fragilifolia, Leucodon sciuroides, Anomodon attenuatus, A. viticulosus, A. tristis gibi
yiiksek eseysiz reme gucu gosteren vejetatif perennial mekik turler (Pv) ile karakterize edilmistir. Bu stratejiyi
gosteren tlrler istilaci karaktere sahip olup gemma gibi vejetatif Greme propagulleri (eseysiz Ureme yapilari) ile yuksek
kolonal gelisme gostermektedirler. Pp ve Pg stratejileri ise nispeten diistik yuzdelerde kalmistir.

Tilay EZER et al., The life strategies of bryophytes which form epiphytic vegetation on Mount Musa/Turkey



Biological Diversity and Conservation — 3 / 3 (2010) 81

Pv Pp Pg Ap Av Ag Avg Bg Ba Bvg

Perennial mekik Perennial kalici Kolonist

Sekil 4. Yagam stratejilerinin dagilim yiizdesi

Kolonist stratejiye sahip olan tirler kisa sayilabilecek yasam araligl, yiiksek eseyli ve eseysiz tUreme giicii, 25
pm’den kiigtik sporlar, bu kiglk sporlar ile uzak mesafelere yayilma, nispeten blyuk eseysiz treme yapilari (gemma,
tuber vb.) ile kisa mesafelere yayillma gibi 6zelliklerle karakterize edilmektedir. Kolonist stratejiye sahip olan tirler
primer siiksesyonda oncil turlerdir (Kirschner ve Parolly, 1999). Musa Dagi’ndaki epifitik vejetasyonu olusturan
briyofitler icerisindeki kolonist strateji %5,4’1(k bir oranla an az gorillen yasam stratejisi olmustur. Bu sonug, daha 6nce
de bahsedildigi gibi alanin ve 6zellikle de alandaki epifitik habitatlarin az ¢ok klimaksa ulastigini dogrulamaktadir
(Sekil 3,4).

Alandaki epifitik habitatlar 12 farkl agag tiirli olusturmaktadir (Tablo 3).

Ozellikle Quercus cerris, Fagus orientalis gibi yaprak doken ve Buxus sempervirens gibi her dem yesil
agaclarin govdeleri epifitik briyofitler i¢in uygun yasama ortami saglamaktadir. Epifitik briyofitler, kis aylarindaki
yagislarin agacin ta¢c kismindan suzulerek govdeye akisi sonucu, gerekli olan nemli sartlari bulmakta iken yaz
aylarindaki yogun 1s1k siddetinden agacin yapraklarinin gélgesi sonucu korunmaktadirlar (Mazimpaka ve Lara, 1995).
Alandaki kuzeye bakan yamac, dag sirti ve derin vadi i¢lerinin diger bakilara gore daha golge ve daha nemli habitatlara
sahip olmasi ve bu alanlarda yayilis gosteren Quercus cerris, Fagus orientalis, Carpinus orientalis gibi yaprak déken
orman topluklari ile her dem yesil Buxus sempervirens topluluklarinin yer almasi epifitik briyofitler icin daha uygun bir
yasama ortaminin meydana gelmesine ve biryolojik gesitlilikte zenginlige neden olmustur.

Suiksesyonun en son safhasindaki tiirleri karakterize eden perennial kalicilarin toplandigl agag cesitleri ve
toplanma sayilari g6z dnune alindiginda basta Quercus cerris govdesi olmak Uzere sirasiyla Carpinus orientalis, Pinus
brutia, Buxus sempervirens ve Platanus orientalis’i tercih ettikleri gorulmektedir (Tablo 3). Bu durum Quercus
cerris’in kabuk yapisindan kaynaklanmaktadir. Kabugun kalin, daha ¢ok purtzli ve catlaklara sahip olmasi habitati
briyofitler icin daha elverisli hale getirmis ve dolayisiyla epifitik habitattaki kararlilik Quercus cerris’e dogru olmustur.
Perennial mekik tlrler de yine Quercus cerris basta olmak {izere Pinus brutia, Carpinus orientalis, Buxus sempervirens
ve Platanus orientalis gévdelerini tercih etmistir (Tablo 4).
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Tablo 3. Perennial kalici tiirlerin toplandig agag cesitleri ve toplanma sayilari. Y.S.: yasam stratejisi; H.F.: hayat formu;
Q.c.: Quercus cerris; C.o0.: Carpinus orientalis; P.b.: Pinus brutia; B.s.: Buxus sempervirens; P.o.: Platanus orientalis;
O.e.: Olea europaea; F.o.: Fagus orientalis; Q.coc.: Quercus coccifera; P.n.: Pinus nigra subsp. pallasiana; O.c.:
Ostrya carpinifolia; Frx: Fraxinus ornus; C.s.: Cornus sanguinea

Tarler YS. HF. Q.c Co Pb Bs Po O. Fo Q.coc Pn O.c Frx Cs
Homalothecium sericeum Ap We 16 10 14 1 7 4 2
Porella platyphylla Ap Ma 3 7 1

Scleropodium cespitans Ap We

Neckera complanata Av Fa 7 20 1 9 4 4 2 1 2 1
Palamocladium euchloron Av Ta 22 15 4

Leptodon smithii Av  Fa 17 13 1 4 1 4 1
Neckera crispa Av  Fa 2 2 1 14 1
Zygodon rupestris Av Cu 3

Habrodon perpusillus Av  We 6

Orthotrichum lyellii Av Cu 2

Zygodon viridissimus Av Cu 1

Thamnobryum alopecurum Av Fa 1

Hypnum cupressiforme Ag We 28 5 22 6 4 2 3 1
Homalia trichomanoides Ag Fa 1 10 7 2 1
Orthotrichum affine Ag Cu 2
Plasteurhynchium meridionale Ag We

Brachytheciastrum velutinum  Ag  We 1 1

Tortula subulata Ag sT

Isothecium myosuroides Ag We

Leskea polycarpa Ag Ta 1 1
Orthotrichum scanicum Ag Cu 1
Orthotrichum pumilum Ag Cu 1

Scorpiurium sendtneri Ag  Weli 1

O. rupestre var. franzonianum Ag Cu

Fabronia pusilla Ag We

Brachythecium rutabulum Ag We

Amblystegium serpens Ag We 1

Hygroamblystegium tenax Ag We 1

Syntrichia montana Ag sT 1
Isothecium alopecuroides Ag We 1

Leptodictyum riparium Ag We 1

Orthotrichum tenellum Avg Cu 4 4 4

Dicranoweisia cirrata Av,g Cu 3

Orthotrichum diaphanum Av,g Cu 1

Toplam 105 85 62 42 35 16 12 10 9 8 3 2
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Tablo 4. Perennial mekik tlirlerin toplandigi agag cesitleri ve toplanma sayilari

Tarler Y.S. HF. Q.c Pb C.o Bs P.o Qcoc Pn Oc Fo O. Frx
Radula complanata Pv. Ma 28 20 11 3 3 2 6 1
Leucodon sciuroides Pv Ta 28 1 6 3 3 3 1 3 1
Metzgeria furcata Pv. Ma 16 16 4 2 1

Anomodon attenuatus Pv Ta 18 6 4 1 2

Anomodon viticulosus Pv Ta 12 10 1

Frullania fragilifolia Pv  Ma 1

Anomodon tristis Pv Ta 1

Frullania dilatata Pg Ma 19 22 6 1 1 2 2 1
Orthotrichum striatum Pg Cu 4 12 1

Frullania tamarisci Pg Ma 6 1 2 1

Pterogonium gracile Pp We/i 10 5 2 1
Lejeunea cavifolia Pp Ma 2 4 1 1

Antitrichia californica Pp  We

Lophocolea bidentata Pp Ma 1

Cololejeunae rossettiana  Pp Ma 1

Toplam 144 58 55 25 10 9 9 9 8 2 2

Bu durum alanin Akdenizli olmasina ragmen daha oseyanik iklime, gi¢lii nemli sartlara ve tirlerin gicli
kolonal gelisime sahip olmalarindan kaynaklanmakta olup az ¢ok klimaksa dogru ilerlemeyi temsil etmektedir. Kolonist
tirler ise sadece Pinus brutia, Platanus orientalis, Olea europaea ve Pinus nigra subsp. pallasiana gévdesini tercih
etmistir (Tablo 5).

Tablo 5. Kolonist tlrlerin toplandigi agag cesitleri ve toplanma sayilari

Tarler Yasam stratejisi Hayat formu Pb Po O.e P.n
Bryum capillare Bv,g sT 3 2

Grimmia pulvinata Ba Cu 1 1

Bryum pallescens Bg sT 1

Sonu¢ olarak; Musa Dagi’nda epifitik habitata yerlesmenin kolonist strateji gosteren oncul turler ile Pinus
brutia, Platanus orientalis, Olea eurapaea ve Pinus nigra subsp. pallasiana govdesinde baslayip, perennial mekik
trler ile devam ettigi, perennial kalicilarla da Quercus cerris gdvdesinde son buldugu sdylenebilir.
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Abstract

In this study, the flora of Altinbesik Cavern National Park was displayed. 1607 plant samples were collected
from the research area between 2002 and 2008. As a result of the investigation, 605 taxa were identified which
taxonomically belong to 85 families and 337 genera. Out of the plant samples diagnosed nine taxa belong to
Pteridophyta and 596 taxa belong to Spermatophyta division. Seven taxa belong to Gymnospermae subdivision and 589
taxa belong to Angiospermae subdivision. In the research area, the number of endemic taxa is 69 (11.40%). Six taxa are
new records for the Flora of Turkey grid C3. According to the phytogeographical analysis, 252 taxa (41.65%) are
Mediterranean elements, 30 taxa (4.96%) are Irano-Turanian elements, 21 taxa (3.47%) are Euro-Siberian elements
(incl. Euxine element) and 302 taxa (49.92%) are multi-regional or are taxa whose phytogeographical regions are
unknown. In the floristic list, Asteraceae (68 taxa) is the largest family and Trifolium L. (14 taxa) is the largest genus
with the majority of taxa.

Key Words: Altinbesik Cavern National Park, ibradi, Akseki, Antalya, Flora

ES

Altinbesik Magarasi Milli Parki’nin florasi (ibradi-Akseki/Antalya)

Ozet

Bu calismada, Altinbesik Magarasi Milli Parki’nin florasi ortaya konmustur. Arastirma alanindan, 2002 ile
2008 yillari arasinda 1607 bitki drnegi toplanmigtir. Arastirma sonucunda, taksonomik olarak 85 familya ve 337 cinse
ait 605 takson tespit edilmistir. Teshisi yapilan bitki 6rneklerinden 9 takson Pteridophyta, 596 takson ise Spermatophyta
divizyosuna aittir. Yedi takson Gymnospermae altbdlimiine aittir, 589 takson ise Angiospermae altbdlimine aittir.
Aragtirma alaninda, endemik takson sayisi 69 (11.40%)’dur. Alti takson, Turkiye Florasi C3 karesi icin yeni kayittir.
Bitkicografyasi analizine gore, 252 takson (%41.65) Akdeniz elementi, 30 takson (%4.96) Iran-Turan elementi, 21
takson (%3.47) Avrupa-Sibirya elementi (Oksin elementi dahil) ve 302 takson (%49.92) cok bolgeli veya
bitkicografyasi bolgesi bilinmeyen taksonlardir. Floristik listede takson cokluguyla, Asteraceae (68 takson) en biiyuk
familya, Trifolium (14 takson) ise en buyUk cinstir.

Anahtar Kelimeler: Altinbesik Magarasi Milli Parki, Ibradi, Akseki, Antalya, Flora
1. Introduction

Altinbesik Cavern National Park is one of the four national parks of vilayet Antalya in Turkey. Its name is
derived from Altinbesik Hill and Altinbesik Cavern that are very important touristical regions. The area is located
between Ibradi and Akseki districts of Antalya, between 31°35'49"-31°38'52" eastern longitudes and 37°01'19"-
37°04'37" northern latitudes. This park is geographically located in the C3 square according to the grid system in the
Flora of Turkey (Donner, 1990; Davis, 1965-1985; Davis et al., 1988). Terra rosa soil (red Mediterranean soil) type is
one of the big soil types in area that which is in the Anamas-Akseki autochthon (Anonymus, 1970; Senel, 1984; Atalay,
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1988;). The research area is surrounded by Uriinlii, Ormana, Diizlen and Mentesbey villages. The altitude of the study
field varies from 380 m to 1165 m. The borders of the study area are indicated in Figure 1. It includes the Altinbesik
Hill (669 m), In6nii Hill (1127 m), Cuvalli Hill (1165 m), Karasay Hills (1050 m), Kale Hill (811 m) and also Manavgat
river (in the south), Degirmendere stream (in the west) and Cavern stream are also located in research area (Figurel).

Figure 1. Geographic map of the research area

The area has a Mediterranean climate characterised by half dry summers and cold temperatures during the
winter months. The seasonal precipitation regime during the year is as follows: WSAS; winter (W) > spring (S) >
autumn (A) > summer (S). The Emberger precipitation-temperature coefficient (Q) is 150.06. Average annual
temperature is 12.9 °C and average annual rainfall is 1395 mm. The climatic diagram of the study area was prepared
using Walter’s method (Figure2).

The area contains different vegetation types. The zonal forest and maquis are dominant vegetation types of the
research area. This zonal vegetation is interrupted and variously intermingled with azonal and extrazonal occurrences of
screes, rock fissure communities and higrofilic vegetation. The ruderal and segetal vegetation is clearly seen around
settlements.

a) meteorological station,

b) altitude,

c) observation (years),

d) average annual temperature (°C),

e) average annual precipitation (mm),

f) temperature,

) precipitation,

h) dry season,

i) precipitation season,

k) certain frost months

1) probable frost months,

m) average minimum temperature of the coldest month (°C),
n) annual absolute minimum temperature (°C),
0) absolute maximum temperature (°C),

p) average maximum temperature (°C).

Figure 2. The climatic diagram of the study area was prepared using Walter’s method (according to observations
between 1981 and 2003 (17 years) obtained from Akseki station)
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2. Material and Method

This paper is based on a master thesis of first author. Materials of this investigation cover 1607 plant samples
collected from the Altinbesik Cavern National Park (Ibradi-Akseki/Antalya) during the vegetation seasons among 2002
and 2008. All specimens were dried according to the standard herbarium methods and deposited in Akdeniz University
Herbarium. “The Flora of Turkey and the East Aegean Islands” (Davis, 1965-1985; Davis et al., 1988; Giiner et al.,
2000) is the major taxonomic reference. Some other references (Tutin et al., 1964-1980; Zohary et al., 1984; Duran and
Duman, 1999; Podlech, 1999; Duman and Duran, 2001; Duran, 2001; Sumbl et al., 2003; Yaltirik et al., 2007) were
also used to identify the plant specimens. Some doubtful specimens were identified or checked by O. Eren (Adnan
Menderes Univ.), H. Stimbil, R.S. Goktiirk, O. Unal, 1.G. Deniz (Akdeniz Univ.), O.D. Disen (Pamukkale Univ.) and
H. Duman (Gazi Univ.). Some critical Poaceae specimens were checked by H. Scholz (Freie Univ.). The herbaria of
AKDU and GAZI were used to check some doubtful specimens.

The floristic list is given in the appendix. In the floristic list, every taxon is represented with the following
details: family and taxon name, authors of the taxon, geographical locations (the area is entirely located within C3
Antalya; A.C.N.P.), habitats, altitudes, collection dates, collectors’ names, numbers. In addition, endemism,
phytogeographic regions, life forms of taxa are given. The phytogeographical regions of the taxa were evaluated
according to “The Flora of Turkey and the East Aegean Islands”. The authors of the plant names were checked
(Brummitt and Powell, 1992). An asteriks in front of a plant name indicates a new record for the C3 square.

Meteorological datas obtained from Antalya Weather Regional Offices. All meteorological datas were

evaluated according to previously reported methods in Akman (1999) as Emberger formulas and Walter’s method.
In this study, it’s used to comparison areas where are the near to the research area and the national parks in the Antalya.
It’s compared the total of eight field in terms of including taxa, using Jaccard Similarity Coefficient, UPGMA
(Unweighted Pair-Group Method using arithmetic Averages) method and correspondingly prepared graphically
fenogram scale (Isik et al., 2005; Sneath and Sokal, 1973). In the Jaccard index calculation, associated taxa list has
prepared excluding cultivate plants and used the SAS program (2008). Jaccard Similarity Coefficient Formula;

a= number of taxa that is present in both areas

b= number of taxa that is present in the first area and isn’t present in the second area

¢= number of taxa that isn’t present in the first area and is present in the second area

0.0 <§j <1.0, If two areas have so much similarity, Sj value is near to 1.0. If the difference between two areas increases, Sj value is near to 0.0.

Abbreviations used in the text and floristic list are as follows: A.C.N.P.: Altinbesik Cavern National Park,
End.: Endemic, E.: East, Medit.: Mediterranean element, Ir.-Tur.: Irano-Turanian element, Euro.-Sib.: Euro-Siberian
element, Eux.: Euxine element, (Ph): Phanerophyte, (Ch): Chamaephyte, (H): Hemicryptophyte, (Th): Therophyte, (G):
Geophyte, (Vp): Vascular Parasite. CR: Critically endangered; EN: Endangered; VU: Vulnerable; NT: Near threatened:;
LC: Least concern (Ekim et al., 2000, IUCN, 2001).

3. Results and Discussion

As a result of the evaluation of the plant samples collected, 337 genera, 591 species and 605 taxa belonging to
85 families were identified. Most of them belong to Spermatophyta (596 taxa) and the remainder belong to Pteridophyta
(9 taxa). Seven taxa belong to Gymnospermae and 589 taxa belong to Angiospermae. From the subdivision of
Angiosperm, 501 taxa belong to Magnoliopsida and 88 taxa belong to Liliopsida classes. 252 (41.65%) of the total taxa
in the field are Mediterranean elements, 30 (4.96%) Irano-Turanian elements, 21 (3.47%) are European-Siberian
elements (incl. Euxine element) and 302 (49.92%) are multi-regional (cosmopolites) or are taxa whose
phytogeographical regions are unknown (Table 1).

Table 1. Floristic properties of the study area

Pteridophyta Spermatophyta
Gymnospe Angiospermae

Properties rmae Magnoliopsida Liliopsida Total
Number of Families 7 3 67 8 85
Number of Genera 7 4 273 53 337
Number of Species 9 7 488 88 591
Number of Taxa 9 7 501 88 605
Number of Endemic Taxa - - 60 9 69
Mediterranean elements 2 2 211 37 252
Irano-Turanian elements - - 24 6 30
Euro-Siberian elements (incl. Euxine) - - 14 7 21
Multi-regional or Unknown 5 252 38 302
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The research area lies competely within the Mediterrenean phytogeographic region (Stimbil and Erik, 1988; Kutluk
and Aytug, 2004). So, Mediterranean elements take the first order, and lrano-Turanian and Euro-Siberian elements
follow this. Also, the other floristic studies in the Table 2, it have seen similarity.

Table 2. Comparisons of floristic studies (abbreviations are below the table)

Compared Studies

Study 1 2 3 4 5 6 7 8
Total taxa 605 1023 645 698 865 1027 587 957
Mediterranean elements % 41.65 37.4 32.1 41.7 43 28.1 29.0 25.0
Irano-Turanian elements % 496 8.9 7.9 5 2.2 13.3 15.6 12.0
Euro-Siberian elements % 3.47 3.6 5.1 25 0.8 8.5 6.2 5.6
Others % 49.92 50 49.7 51.32 54.2 50.1 49.2 57.4
Endemism rates % 11.40 16.9 16.1 11.76 18 22.8 26.2 17.1

Abbreviations:

Flora of Altinbesik Cavern National Park (ibradi-Akseki/Antalya)

Flora of Tuzakh, Otluk, Gidefi Mountains and Surroundings (Akseki/Antalya) (Duran, 2002)

Flora of Bozburun Mountain and Its Environs (Antalya-Isparta-Burdur) (Fakir, 2006)

Termessos Milli Parki Florasi (Antalya) (Algitepe, 1998)

Olimpos Beydaglari Milli Parki’nin Florasi (Antalya) (Pesmen, 1980)

Kopriili Kanyon Milli Parki (Antalya-Isparta) Flora Envanter Calismasi (Ozgelik et al., 2006)

Flora of Siitgiiler (Isparta) (Ozcelik and Korkmaz, 2002)

Derebucak (Konya) — ibradi ve Cevizli (Antalya) Arasinda Kalan Bolgenin Florasi (Demirelma, 2006)

PNoOOARWNE

The Mediterranean elements percentage within compared areas, from maximum to minimum, is respectively
5>4>1>2>3>7>6>8; The Euro-Siberian elements percentage is respectively 6>7>8>3>2>1>4>5; The Irano-Turanian
elements percentage is respectively 7>6>8>2>3>4>1>5 (Table 2). According to these results, The Olimpos-Beydaglari
National Park has higher rate on account of the Mediterranean elements, The Koprilii Kanyon National Park has higher
rate on account of the Euro-Siberian elements and Sutciler has higher rate on account of the Irano-Turanian elements.
According to fenogram scale prepared using the Jaccard Similarity Coefficient and UPGMA (Unweighted Pair-Group
Method using arithmetic Averages) method, the most similar two areas are 1 and 2 within all areas (Sj=0.395). The 8
numbered area has participated in the 0.345 point to this cluster. 3 and 7 numbered areas constitute the another cluster
(Sj=0.324). 4 and 5 numbered areas constitute a cluster in the 0.277 point and this cluster is connected to 1-2-8 group in
the 0.252 point. As for 6 numbered area has joined to 3-7 group in the 0.214 point. Finally, 1-2-8-4-5 and 3-7-6 groups
that are two main clusters have combined in the 0.190 point. According to these results, the most similar area to the
research area is Tuzakli-Otluk and Gidefi Mountains and Surroundings. Also, second is area between Derebucak and
ibradi, Cevizli. These are the nearest areas to our research area on account of location, elevation, topographic structure,
climate and vegetation. Olimpos-Beydaglari and Termessos National Parks are the farther areas as location compared to
them. The least similar areas to the research area, are Koprulii Kanyon National Park, Bozburun Mountain and Sutctler
district (Figure3).

Sj= Jaccard Similarity Coefficient
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Figure 3. The fenogram demonstrated similarity scale of eight natural area

Six taxa are new records for the C3 square (Erik and Stimbdil, 1982; Donner, 1990; Duran and Duman, 1998;
Kutluk and Aytug, 2004; Donner, 2007). These are as follows: Petrorhagia cretica (L.) P.W.Ball and Heywood.,
Trifolium pilulare Boiss., Trigonella cylindracea Desv., Trigonella foenum-graecum L., Anthemis palestina Reut.,
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Micromeria cremnophila Boiss. and Heldr. subsp. amana (Rech.f.) P.H.Davis. The largest family in the research area is
Asteraceae (68 taxa) and the largest genus is Trifolium (14 taxa) in terms of the number of taxa. The 10 largest families
according to the number of taxa in this study compiled in Table 3. The genera containing the highest number of taxa in
the research area are presented in Table 4.

Table 3. Numbers Genera and taxa of the largest families found in the area

Families Number of Genera  Number of Taxa
Asteraceae 44 68
Fabaceae 24 61
Poaceae 27 44
Lamiaceae 20 42
Apiaceae 22 33
Brassicaceae 19 33
Caryophyllaceae 10 29
Liliaceae 12 27
Scrophulariaceae 10 20
Boraginaceae 10 17
Other 75 families 139 231
Total 337 605
Table 4. Totally taxon numbers of the major genera in the study area
Genera Number of Taxa
Trifolium 14
Silene 10
Euphorbia 8
Allium, Anthemis, Arabis,
Bromus, Crepis, Centaurea, 6
Galium, Medicago, Trigonella, Veronica
Other genera 513
Total 605

The life forms of the taxa are given according to Raunkiaer (Raunkiaer 1934; Braun-Blanquet, 1951; Braun-
Blanquet, 1964; Akman and Ketenoglu, 1987; Duran, 2002; Behget et al., 2009; Tel, 2009; Yildiztugay and Ki¢ukdduk
2010) in Table 5 ; (41.16%) 249 of the taxa are therophytes, 192 (31.74%) hemicryptophytes, 69 (11.40%)
phanerophytes, 50 (8.26%) chamaephytes, 40 (6.61%) geophytes. Furthermore, there are 5 (0.83%) vascular parasites in
the field. Therophytes are in the first order because they are adapted to the drought conditions. Climatic diagram clearly
shows that the resarch area has a drought period between June and September.

Table 5. Life Forms

Life Form Number of Taxa  Rate%
Phanerophyte (Ph) 69 11.40
Chamaephyte (Ch) 50 8.26
Hemicryptophyte (H) 192 31.74
Therophyte (Th) 249 41.16
Geophyte (G) 40 6.61
Vascular Parasite (Vp) 5 0.83
Total 605 100

As regards endemism, South Anatolia is among of the richest regions in Turkey (Ekim, 2005). In the study
area, 69 (11.40%) endemic taxa were found (Table 1 — 2). This ratio seems low according to the average Turkey (34%),
C3 square (25.5%) and 7 other floristic studies in the Table 2 (Kutluk and Aytug, 2004; Ekim, 2005). The main reason
are that endemic species are mostly found on high mountains [specially in places (particular mountain range etc.) where
the altitude is between 1000 to 2000 m] (Ozcelik and Korkmaz, 2002; Ekim, 2005) and our research field is small.
However, our research area has rich topographic properties. Families with the most endemic species are as follows:
Lamiaceae (10), Asteraceae (8), Fabaceae (6), Apiaceae (6), Caryophyllaceae (5), Brassicaceae (4), Scrophulariaceae
(4) and Liliaceae (4). 52 of endemic taxa are Eastern Mediterranean elements, 5 are Irano-Turanian elements and 12 are
in the category of undetermined phytogeographical regions. The distribution of the threat categories is as follows: 1
endemic taxon in CR, 5 endemic taxa in EN, 8 endemic taxa in VU, 10 endemic taxa in NT, 45 endemic taxa in LC.
Kundmannia anatolica Hub.- Mor. (CR), Arabis davisii H.Duman and A.Duran (VU), Astragalus cedreticola A.Duran
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and Podlech (VU), Tordylium ketenoglui H.Duman and A.Duran (VU), Alkanna oreodoxa Hub.-Mor. (EN), Galium
isauricum Ehrend. and Schonb.-Tem. (EN) and Crocus asumaniae B.Mathew (EN) are known only from our research
area and near surroundings (Davis, 1965-1985; Davis et al., 1988; Duran and Duman, 1999; Podlech, 1999; Guner et
al., 2000; Duman and Duran, 2001; Duran, 2002). Besides the core collection made up by the authors there are only a
few additional records are available for studied area. 118 species named in a paper dealing with the Derebucak (Konya)
— Ibradi ve Cevizli (Antalya) Arasinda Kalan Bélgenin Florasi by Demirelma (2006). In this study, 83 taxa from Diizlen
village, 8 taxa from Ormana village and 27 taxa from Uriinlii village was recorded. Eight of these 183 taxa are endemic.
In study field, the warmest spots in terms of important endemic plants are environs of Altinbesik Cavern. Specially,
dispersal mechanism of Tordylium ketenoglui shows that this species will be wide distribution in the future according to
our obbservations. Helichrysum chasmolycicum P.H.Davis; specimens in the A.C.N.P. are described as a new species
([H. orbicularifolium Sumbil, R.S. Goktirk and O.D. Disen) in 2003, but Parolly and Eren (2006) recorded that this
species is clinal variation and intermediate forms. Capsule and seed properties of the Saponaria pamphylica Boiss. and
Heldr. haven’t been defined systematically in the Flora of Turkey. Therefore, morphological and anatomical
characteristics of S. pamphylica were investigated by Cinbilgel et al., (2007) and extensive descriptions of the
morphological and anatomical characteristics of this species were given. On the other hand description of Aristolochia
lycica P.H.Davis and M.S. Khan was amended by Cinbilgel et al. (2006) in terms of carpological characters.
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SINOPTERIDACEAE

Cheilanthes fragrans (L. fil.) Sw

Akseki, Mentesbey village, A.C.N.P., between Kale hill and
Manavgat river, rock crevices, 670 m, 30.ix.2002,
L.CINBILGEL 1496. (H).

APPENDIX
THE FLORISTIC LIST

PTERIDOPHYTA

EQUISETACEAE ADIANTACEAE

Equisetum ramosissimum Desf.
Ibradi, Urnlu village, A.C.N.P., sides of Manavgat river, wet
places, 450 m, 14.vi.2002, . CINBILGEL 1019. (H).

SELAGINELLACEAE

Selaginella denticulata (L.) Link

Akseki, Mentesbey village, A.C.N.P., between Kale hill and
Manavgat river, on damp rocks, 650 m, 04.vii.2002, 1.
CINBILGEL 1380. Medit., (H).

Adiantum capillus-veneris L.

ibradi, Urinlii village, A.C.N.P., entrance of Altinbesik
cavern, on damp rocks, 400 m, 19.vi.2003, I. CINBILGEL
1965. (H).

ASPLENIACEAE
Asplenium trichomanes L.
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foradi, Uriinlii village, A.C.N.P., around Degirmendere, rock
crevices, 650 m, 23.vii.2002, I. CINBILGEL 1403. (H).

A. onopteris L.

Akseki, Mentegbey village, A.C.N.P., between Kale hill and
Manavgat river, 500 m, rock crevices, 04.vii.2002, 1.
CINBILGEL 1346. (H).

A. ceterach L.

Akseki, Mentesbey village, A.C.N.P., between Kale hill and
Manavgat river, on rocks, 500 m, 04.vii.2002, 1. CINBILGEL
1345. (H).

ASPIDIACEAE

Dryopteris pallida (Bory) Fomin

ibradi, Uriinlii village, A.C.N.P., pathway of Manavgat river,
macchie, 550 m, 14.vi.2002, I. QiNBILGEL 1034. Medit.,

(H).

POLYPODIACEAE

Polypodium cambricum L. subsp. cambricum

Akseki, Mentesbey village, A.C.N.P., sides of Manavgat
river, wet-shady places, 450 m, 04.vii.2002, I. CINBILGEL
1332. (H).

SPERMATOPHYTA

GYMNOSPERMAE

PINACEAE

Cedrus libani A. Rich.

Akseki, Mentesbey village, A.C.N.P., north of Kale hill,
Pinus brutia forest, 800 m, N 37°02'16"-E 31°38'77",
25.iv.2004, 1. CINBILGEL 2179. Medit. (mt.), (Ph).

Pinus brutia Ten. var. brutia

foradi, Uriinlii village, A.C.N.P., Altinbesik hill, forest, 650
m, 14.vi.2002, 1. CINBILGEL 1028. E. Medit., (Ph).

CUPRESSACEAE

Juniperus drupacea Labill.

ibradi, Ormana village, A.C.N.P., road of Inoni hill,
macchie, 900 m, 10.v.2006, i. CINBILGEL 2631. (Ph).

J. oxycedrus L. subsp. oxycedrus var. oxycedrus

foradi, Urinla village, A.C.N.P., around Degirmendere
(hillsides), macchie, 880 m, 13.vi.2002, I. CINBILGEL 1140.
(Ph).

J. excelsa M.Bieb. subsp. excelsa

ibradi, Uriinlii village, A.C.N.P., between entrance national
park and Altinbesik hill, forest, 615 m, N 37°02'03"-E
31°37'86", 22.ii.2003, I. CINBILGEL 1525. (Ph).

EPHEDRACEAE

Ephedra major Host

foradi, Urinla village, A.C.N.P., around Degirmendere
(hillsides), macchie, 800 m, 13.vi.2002, I. CINBILGEL 1103.
(Ch).

E. campylopoda C.A. Mey.

Akseki, Mentegbey village, A.C.N.P., between Kale hill and
Manavgat river, macchie, 650 m, 04.vii.2002, i. CINBILGEL
1359. (Ch).

ANGIOSPERMAE
MAGNOLIOPSIDA

RANUNCULACEAE

Nigella arvensis L. var. glauca Boiss.

foradi, Uriinli village, A.C.N.P., around entrance of national
park, stony places, 700 m, 21.vi.2003, I. CINBILGEL 1997.
(Th).

Delphinium peregrinum L.

ibradi, Uriinlii village, A.C.N.P., around entrance of national
park, stony places, 710 m, 09.xi.2003, I. CINBILGEL 2037.
(Th).

Anemone coronaria L.

ibradi, Uriinlii village, A.C.N.P., between Altinbesik hill and
Manavgat river, under the Juniperus excelsa forest, 550 m,
15.iii.2008, I. CINBILGEL 2713. Medit., (G).

Clematis vitalba L.

ibradi, Urinlii village, A.C.N.P., pathway of Altinbesik
cavern, macchie, 620 m, 14.vi.2002, I. CINBILGEL 1075.
(Ph).

C. flammula L.

ibradi, Uriinlii village, A.C.N.P., around Degirmendere
(hillsides), rocky places, 780 m, 01.vii.2002, I. CINBILGEL
1232. Medit., (Ph).

C.cirrhosa L.

ibradi, UOrinli village, A.C.N.P., around Degirmendere,
macchie, 610 m, N 37°02'88"-E 31°36'76", 30.xi.2002, I.
CINBILGEL 1492. Medit., (Ph).

Ranunculus neapolitanus L.

ibradi, Diizlen district, A.C.N.P., between Cuvalli hill and
Karasay hills, under macchie, 900 m, 26.v.2003, 1.
CINBILGEL 1881. (H).

R. cuneatus Boiss.

ibradi, Uriinlii village, A.C.N.P., around entrance of national
park, stony places, 620 m, N 37°02'32"-E 31°37'43",
03.v.2003, 1. CINBILGEL 1633. (H).

R. gracilis Clarke

ibradi, Uriinlii village, A.C.N.P., around Degirmendere, wet
places, 769 m, N 37°03'15"-E 31°36'39",13.iv.2003, 1.
CINBILGEL 1603. (H).

R. chius DC.

fbradi, Uriinlu village, A.C.N.P., around Altinbesik hill, wet
places, 665 m, 12.iv.2003, I. CINBILGEL 1590. (Th).

R. ficaria L. subsp. ficariiformis Rouy & Foucaud

Ibradi, Uriinlii Village, A.C.N.P., around Degirmendere, rill
sides, 750 m, N 37°02'96"-E 31°36'69", 23.ii.2003, 1.
CINBILGEL 1542. (H).

Thalictrum orientale Boiss.

foradi, Orunlu village, A.C.N.P., pathway of Altinbesik
cavern, under macchie, 484 m, N 37°02'12"-E 31°38'10",
12.iv.2003, i. CINBILGEL 1583. E. Medit., (H).

PAEONIACEAE

Paeonia mascula (L.) Mill. subsp. mascula

ibradi, Ormana village, A.C.N.P., north of Inénii hill, wet-
shady places, 1000 m, 10.v.2006, i. CINBILGEL 2630. (H).

PAPAVERACEAE

Papaver gracile Boiss.

ibradi, Uriinli village, A.C.N.P., around Altinbesik hill,
openings in macchie, 621 m, N 37°02'14"-E 31°37'72",
03.v.2003, 1. CINBILGEL 1613. E. Medit., (Th).

P. rhoeas L.

ibradi, Uriinlii village, around Degirmendere, stony slopes,
750 m, 02.vii.2002, I. CINBILGEL 1238. (Th).

P. argemone L. subsp. argemone

ibradi, Uriinlii village, A.C.N.P., around entrance of national
park, openings in macchie, 639 m, N 37°02'35"-E 31°37'40",
03.v.2003, I. CINBILGEL 1619. (Th).

Fumaria densiflora DC.

ibradi, Uriinlii village, A.C.N.P., around entrance of national
park, stony slopes, 633 m, N 37°02'29"-E 31°37'44",
12.iv.2003, 1. CINBILGEL 1558. (Th).

F. officinalis L.
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Akseki, Mentesbey village, A.C.N.P., pathway of Kale hill-
Manavgat river, roadsides, 630 m, 22.v.2004, I. CINBILGEL
2191. (Th).

F. asepala Boiss.

ibradi, Uriinlii village, A.C.N.P., around Degirmendere, stony
slopes, 700 m, 12.vi.2002, i. CINBILGEL 1198. Ir.-Tur.,
(Th).

BRASSICACEAE

Calepina irregularis (Asso) Thell.

Ibradi, Oriinlii village, A.C.N.P., around entrance of national
park, wet places, 630 m, N 37°02'35"-E 31°37'42",
12.iv.2003, 1. CINBILGEL 1570. (Th).

Conringia grandiflora Boiss. & Heldr.

ibradi, Uriinli village, A.C.N.P., south of Altinbesik hill,
openings in macchie, 634 m, N 37°01'92"-E 31°37'88",
12.iv.2003, 1. CINBILGEL 1577. End., E. Medit., (Th).
Cardaria draba (L.) subsp. chalepensis (L.) O.E. Schulz
foradi, Urinlii village, A.C.N.P., around Degimendere,
openings in macchie, 710 m, 19.v.2003, 1. CINBILGEL
1768.

(H).

Isatis tinctoria L. subsp. corymbosa (Boiss.) P.H.Davis
foradi, Duzlen district, A.C.N.P., southeast of Karasay hills,
screes, 1000 m, 26.v.2003, i. CINBILGEL 1912. (H).

Iberis taurica DC.

foradi, Uriinli village, A.C.N.P., around Degirmendere (east
hillsides), stony slopes, 742 m, N 37°02'63"-E 31°37'14",
13.iv.2003, 1. CINBILGEL 1597. (H).

Thlaspi perfoliatum L.

Ibradi, Uriinlii village, A.C.N.P., around Altinbesik hill, wet-
stony places, 630 m, N 37°02'02"-E 31°37'88", 22.ii.2003, I.
CINBILGEL 1529. (Th).

Capsella bursa-pastoris (L.) Medik.

fbradi, Uriinlii village, A.C.N.P., upsides of Arikaya (old
pathway of Altinbesik cavern), stony places, 660 m, N
37°02'02"-E 31°37'97", 10.iv.2003, I. CINBILGEL 2116.
(Th).

C. rubella Reut.

fbradi, Uriinlii village, A.C.N.P., around Altinbesik hill, wet-
stony places, 614 m, N 37°02'03"-E 31°37'86", 22.ii.2003, I.
CINBILGEL 1515. Medit., (Th).

Peltaria angustifolia DC.

Toradi, Uriinlii village, A.C.N.P., around Degirmendere (field
of old water mill), openings in macchie, 700 m, 18.v.2003, 1.
CINBILGEL 1685. (Th).

Ricotia sinuata Boiss. & Heldr.

Ibradi, Uriinli village, A.C.N.P., around entrance Altinbesik
cavern, screes, 453 m, N 37°02'19"-E 31°38'02", 12.iv.2003,
I. CINBILGEL 1584. End., E. Medit., (Th).

Fibigia clypeata (L.) Medik.

fbradi, Uriinli village, A.C.N.P., upsides of Altinbesik
cavern, openings in macchie, 950 m, N 37°02'56"-E
31°37'50", 19.vi.2003, 1. CINBILGEL 1964. (H).

F. eriocarpa (DC.) Boiss.

Ibradi, Ormana village, A.C.N.P., southwest of Inénii hill,
macchie, 1030 m, 30.v.2004, i. CINBILGEL 2320. (H).
Alyssum minus (L.) Rothm. var. minus

fbradi, Uriinli village, A.C.N.P., north of entrance national
park, wet-stony paces, 695 m, N 37°02'34"-E 31°37'43",
10.iv.2004, 1. CINBILGEL 2095. (Th).

A. strigosum Banks & Sol. subsp. cedrorum (Schott &
Kotschy) Dudley

Ibradi, Uriinlii village, A.C.N.P., around entrance national
park, wet-stony paces, 670 m, N 37°02'32"-E 31°37'52",
18.i.2003, 1. CINBILGEL 1504. (Th).

A. hirsutum M.Bieb.
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forad, Uriinli village, A.C.N.P., around Degirmendere, stony
places, 756 m, N 37°02'96"-E 31°36'70", 13.iv.2003, 1.
CINBILGEL 1600. (Th).

A. murale Waldst. & Kit. subsp. murale var. murale

ibradi, Urinli village, A.C.N.P., around Degirmendere,
openings in macchie, 700 m, N 37°02'82"-E 31°36'84",
19.v.2003, I. CINBILGEL 1724. (Ch).

Clypeola jonthlaspi L.

forad, Urinla village, A.C.N.P., around Degirmendere, stony
places, 701 m, N 37°02'61"-E 31°37'12", 13.iv.2003, 1.
CINBILGEL 1598. (Th).

Erophila verna (L.) Chevall. subsp. spathulata (L&ang)
Walters

fbradi, Uriinlii village, A.C.N.P., around Altinbesik Tepesi,
wet-stony places, 614 m, N 37°02'03"-E 31°37'86",
22.ii.2003, 1. CINBILGEL 1516. (Th).

Arabis deflexa Boiss.

foradi, Uriinlii village, A.C.N.P., around Degirmendere,
under macchie, 677 m, N 37°02'58"-E 31°37'11", 04.v.2003,
I. CINBILGEL 1684. E. Medit., (H).

A. ionocalyx Boiss.

Ibradi, Uriinlii village, A.C.N.P., around Altinbesik cavern,
macchie, 684 m, N 37°02'39"-E 31°37'29", 12.iv.2003, 1.
CINBILGEL 1587. E. Medit., (H).

A. aubrietioides Boiss.

foradi, Oriinli village, A.C.N.P., around Degirmendere, side
of pathway, 650 m, 25.iv.2004, I. CINBILGEL 2135. End.,
(H).

A. sagittata (Bertol.) DC.

foradi, Uriinli village, A.C.N.P., around Degirmendere,
macchie, 743 m, N 37°02'94"-E 31°36'72", 04.v.2003, 1.
CINBILGEL 1671. (H).

A.verna (L.) DC.

fbradi, Uriinlii village, A.C.N.P., around Altinbesik cavern,
stony places, 449 m, N 37°02'21"-E 31°37'97", 23.iii.2003, I.
CINBILGEL 1550. Medit., (Th).

A. davisii H. Duman & A. Duran

fbradi, Uriinlii village, A.C.N.P., around Arikaya (upsides of
Altinbesik cavern), rocky crevices, 620 m, N 37°02'01"-E
31°37'98", 16.iii.2004, 1. CINBILGEL 2052. End., E. Medit.,
(Ch).

Barbarea minor C. Koch var. minor

foradi, Uriinlii village, A.C.N.P., around Degirmendere, rill
sides, 690 m, 23.vii.2002, I. CINBILGEL 1412. (H).
Cardamine graeca L.

Ibradi, Uriinlii village, A.C.N.P., around Altinbesik cavern,
screes, 460 m, N 37°02'19"-E 31°37'99", 22.ii.2003, I
CINBILGEL 1538. (Th).

C. hirsuta L.

foradi, Uriinli village, A.C.N.P., Altinbesik hill, under
J.exelsa forest , 596 m, N 37°01'93"-E 31°37'93", 22.ii.2003,
I. CINBILGEL 1531. (Th).

Malcolmia chia (L.) DC.

ibradi, Uriinlii village, A.C.N.P., between entrance national
park and Altinbesik hill, roadsides, 620 m, N 37°02'01"-E
31°37'98", 18.i.2003, i. CINBILGEL 1513. E. Medlit., (Th).
M. flexuosa (Sibth. & Sm.) Sibth. & Sm.

Akseki, Mentesbey village, A.C.N.P., pathway of Kale hill-
Manavgat river, roadsides, 650 m, 24.v.2003, 1. CINBILGEL
1811. E. Medit., (Th).

Erysimum goniocaulon Boiss.

ibradi, Uriinli village, A.C.N.P., around Degirmendere, near
rill, 680 m, N 37°02'58"-E 31°37'13", 04.v.2003, 1.
CINBILGEL 1682. (H).

E. smyrnaeum Boiss. & Balansa

Akseki, Mentesbey village, A.C.N.P., near Kale hill, stony
places, 800 m, 25.v.2003, 1. CINBILGEL 1822. (H).
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Sisymbrium officinale (L.) Scop.

foradi, Uriinlii village, A.C.N.P., around entrance national
park, open macchie, 638 m, N 37°02'35"-E 31°37'44",
03.v.2003, 1. CINBILGEL 1632. (Th).

S. altissimum L.

Akseki, Mentesbey village, A.C.N.P., pathway of Kale hill-
Manavgat river, roadsides, 650 m, 22.v.2004, i. CINBILGEL
2226. (Th).

CISTACEAE

Cistus creticus L.

ibradi, Uriinli village, A.C.N.P., around Degirmendere,
macchie, 720 m, 02.vii.2002, 1. CINBILGEL 1259. Medit.,
(Ch).

Helianthemum salicifolium (L.) Mill.

ibradi, Urtinli village, A.C.N.P., Degirmendere (field of old
water mill), wet-stony places, 705 m, N 37°02'64"-E
31°37'01", 13.iv.2003, 1. CINBILGEL 1594. (Th).

Fumana arabica (L.) Spach var. arabica

ibradi, Uriinli village, A.C.N.P., Degirmendere, rocky
places, 700 m, 02.vii.2002, 1. CINBILGEL 1255. (H).

F. thymifolia (L.) Verl. var. thymifolia

Akseki, Mentegbey village, A.C.N.P., between Kale hill and
Manavgat river, macchie, 615 m, 04.vii.2002, I. CINBILGEL
1312. Medit., (H).

VIOLACEAE

Viola heldreichiana Boiss.

Toradi, Urinla village, A.C.N.P., around Degirmendere
(hillsides), on rocks, 719 m, N 37°02'59"-E 31°37'19",
13.iv.2003, 1. (;INBILGEL 1596. E. Medit., (Th).

PORTULACACEAE

Portulaca oleracea L.

fbradi, Uriinlii village, A.C.N.P., upsides of Arikaya, rocky
places, 665 m, 12.vi.2004, i. CINBILGEL 2374. (Th).

CARYOPHYLLACEAE

Minuartia globulosa (Labill.) Schinz & Thell.

Ibradi, Uriinli village, A.C.N.P., around Altinbesik hill, stony
places, 660 m, N 37°02'01"-E 31°37'72", 09.vi.2003, 1.
CINBILGEL 1938. E. Medit., (Th).

M. mesogitana (Boiss. ) Hand.- Mazz. subsp. mesogitana
Toradi, Uriinlii village, A.C.N.P., between entrance national
park and Altinbesik hill, on rocks, 590 m, 09.vi.2003, I.
CINBILGEL 1921. E. Medit., (Th).

M. mesogitana (Boiss. ) Hand.- Mazz. subsp. kotschyana
(Boiss.) McNeill

Ibradi, Uriinlii village, A.C.N.P., northwest of Degirmendere,
wet meadows, 736 m, N 37°02'90"-E 31°36'75", 04.v.2003, i.
CINBILGEL 1655. (Th).

Stellaria media (L.) Vill. subsp. media

Toradi, Uriinlii village, A.C.N.P., around Altinbesik cavern,
roadsides, 460 m, 16.iii.2004, 1. CINBILGEL 2063. (Th).

S. cilicica Boiss. & Balansa

Ibradi, Uriinlii village, A.C.N.P., around Altinbesik cavern,
roadsides, 452 m, N 37°02'19"-E 31°38'00", 23.iii.2003, 1.
CINBILGEL 1549. (Th).

Cerastium anomalum Waldst. & Kit.

fbradi, Uriinli village, A.C.N.P., around Altinbesik hill,
roadsides, 665 m, 10.iv.2004, I. CINBILGEL 2124. (Th).

C. glomeratum Thuill.

Ibradi, Uriinlii village, A.C.N.P., around Altinbesik cavern,
roadsides, 460 m, 16.iii.2004, I. CINBILGEL 2062. (Th).

C. brachypetalum Pers. subsp. roeseri (Boiss. & Heldr.)
Nyman

fbradi, Uriinli village, A.C.N.P., entrance national park,
roadsides, 625 m, N 37°02'33"-E 31°37'51", 12.iv.2003, 1.
CINBILGEL 1573. (Th).

Polycarpon tetraphyllum (L.) L.

Akseki, Mentesbey village, A.C.N.P., north of Kale hill,
stony places, 850 m, 24.v.2003, . CINBILGEL 1795. (Th).
Telephium imperati L. subsp. orientale (Boiss.) Nyman
fbradi, Uriinli village, A.C.N.P., upsides of Altinbesik cavern
(hillsides), screes, 950 m, N 37°02'48"-E 31°37'81",
19.vi.2003, 1. CINBILGEL 1958. (H).

Dianthus tripunctatus Sibth. & Sm.

ibradi, Uriinlii village, A.C.N.P., between Altinbesik hill and
Manavgat river, opennings in macchie, 590 m, 20.vi.2003, 1.
CINBILGEL 1968. Medit., (Th).

D. elegans d’Urv. var. actinopetalus (Fenzl) Reeve

foradi, Urinlii village, A.C.N.P., around Arikaya (old
pathway of Altinbesik cavern), limestone cliffs, 550 m,
04.x.2002, . CINBILGEL 1456. End., E. Medit., (Ch).

D. zonatus Fenzl var. zonatus

ibradi, Ormana Village, A.C.N.P., South of Inénii hill, rock
crevices, 1000 m, 28.v.2006, 1. CINBILGEL 2635. (Ch).

D. calocephalus Boiss.

ibradi, Uriinlii village, A.C.N.P., around Degirmendere
(hillsides), openings in macchie, 991 m, N 37°02'54"-E
31°37'61", 19.vi.2003, . CINBILGEL 1959. (H).
*Petrorhagia cretica (L.) P.W.Ball & Heywood.

Akseki, Mentesbey village, A.C.N.P., north of Kale hill,
openings in macchie, 800 m, 16.vii.2004, i. CINBILGEL
2465. (Th).

P. velutina (Guss.) P.W.Ball & Heywood.

ibradi, Uriinli village, A.C.N.P., around Degirmendere,
openings in macchie, 597 m,19.v.2003, 1. CINBILGEL 1735.
(Th).

Velezia pseudorigida Hub.-Mor.

foradi, Urinla village, A.C.N.P., around Degirmendere
(hillsides), macchie, 750 m,12.vi.2002, I. CINBILGEL 1139.
End., E. Medit., (Th).

Saponaria pamphylica Boiss. & Heldr.

foradi, Ormana village, A.C.N.P., road of Inéni hill,
roadsides, 952 m, N 37°04'59"- E 31°35'60", 16.vii.2004, 1.
CINBILGEL 2473. End., (H).

S. kotschyi Boiss.

fbradi, Ormana village, A.C.N.P., around Inénii hill, rocky
places, 1000 m, N 37°04'35"-E 31°35'.99", 30.v.2004, 1.
CINBILGEL 2323. End., (H).

Silene italica (L.) Pers.

foradi, Uriinli village, A.C.N.P., around Degirmendere,
openings in macchie, 731 m, N 37°02'85"-E 31°36'78",
04.v.2003, I. CINBILGEL 1668. (H).

S. gigantea L. var. incana (Griseb.) Chowdhuri

fbradi, Uriinlii village, A.C.N.P., between Altinbesik hill and
Manavgat river, rocky slopes, 550 m, 14.vi.2002, 1i.
CINBILGEL 1166. E. Medit., (H).

S. odontopetala Fenzl

Ibradi, Ormana village, A.C.N.P., south of inénii hill, rocks,
1100 m, 28.v.2007, 1. CINBILGEL 2646. (Ch).

S. vulgaris (Moench) Garcke var. vulgaris

foradi, Uriinli village, A.C.N.P., around Degirmendere,
openings in macchie, 550 m, 19.v.2003, I. CINBILGEL
1769. (H).

S. leptoclada Boiss.

Akseki, Mentesbey village, A.C.N.P., north of Kale hill, rock
crevices, 738 m, N 37°01'83"-E 31°38'55", 16.vii.2004, 1.
CINBILGEL 2467. End., E. Medit., (Ch).

S. aegyptiaca (L.) L. f. subsp. aegyptiaca
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foradi, Uriinli village, A.C.N.P., around Altinbesik cavern,
stony places and roadsides, 450 m, N 37°02'28"-E 31°37'91",
18.i.2003, 1. CINBILGEL 1511. (Th).

S. behen L.

Akseki, Mentesbey village, A.C.N.P., Kale hill, openings in
macchie, 810 m, 25.iv.2004, I. CINBILGEL 2139. (Th).

S. papillosa Boiss.

ibradi, Diizlen district, A.C.N.P., around Cuvalli nhill,
macchie, 950 m, 26.v.2003, I. CINBILGEL 1885. E. Medit.,
(Th).

S. gallica L.

ibradi, Uriinli village, A.C.N.P., around Altinbesik hill,
openings in macchie, 650 m, 18.v.2003, 1. CINBILGEL
1699. (Th).

S. conoidea L.

Akseki, Mentesbey village, A.C.N.P., between Kale hill and
Manavgat river, openings in macchie, 650 m, 24.v.2003, 1.
CINBILGEL 1791. (Th).

ILLECEBRACEAE

Hernaria incana Lam.

Akseki, Mentesbey village, A.C.N.P., north of Kale hill,
stony places, 780 m, N 37°01'86"-E 31°38'64", 25.v.2003, 1.
CINBILGEL 1816. (H).

POLYGONACEAE

Atraphaxis billardieri Jaub. & Spach var. billardieri

ibradi, Uriinli village, A.C.N.P., around Degirmendere,
macchie, 579 m, N 37°02'59"-E 31°37'03", 19.v.2003, i.
CINBILGEL 1731. Ir.-Tur., (Ch).

Polygonum arenastrum Boreau

ibradi, Uriinlii village, A.C.N.P., entrance national park, ,
stony places, 600 m, 20.xi.2006, i. CINBILGEL 2670. (H).

P. equisetiforme Sibth. & Sm.

foradi, Uriinli village, A.C.N.P., around Degirmendere, stony
places, 550 m, 12.vi.2002, i. CINBILGEL 1210. (H).

Rumex acetosella L.

ibradi, Ormana village, A.C.N.P., around In6ni hill,
meadows (dolines), 950 m, N 37°04'18"-E 31°36'32",
30.v.2004, i. CINBILGEL 2305. (Th).

R. crispus L.

fbradi, Ormana village, A.C.N.P., around Indnii hill, wet-
shady places in caves, 1000 m, 28.v.2006, 1. CINBILGEL
2665. (H).

R. pulcher L.

ibradi, Diizlen district, A.C.N.P., around Cuvalli hill, stony
places, 1100 m, 26.v.2003, i. CINBILGEL 1908. (H).

CHENOPODIACEAE

Chenopodium botrys L.

forad, Uriinli village, A.C.N.P., around Degirmendere, stony
places, 600 m, 02.vii.2002, . CINBILGEL 1286. (Th).

C. album L. subsp. album var. album

ibradi, Uriinlii village, A.C.N.P., entrance national park,
roadsides, 550 m, 09.xi.2003, i. CINBILGEL 2033. (Th).

AMARANTHACEAE

Amaranthus patulus Berthel.

fbradi, Uriinli village, A.C.N.P., entrance national park,
roadsides, 550 m, 04.x.2002, 1. CINBILGEL 1465. (Th).

PHYTOLACCACEAE

Phytolacca americana L .

ibradi, Ormana village, A.C.N.P., inénii hill, macchie, 1120
m, 19.viii.2004, 1. CINBILGEL 2496. (H).

P. pruinosa FenzI
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Akseki, Mentesbey village, A.C.N.P., near Manavgat river,
waste ground, 450 m, 22.v.2004, I. CINBILGEL 2186.
E. Medit., (Ch).

HYPERICACEAE

Hypericum hircinum L. subsp. majus (Aiton) Robson
ibradi, Uriinlii village, A.C.N.P., north Degirmendere, near
rill , 848 m, N 37°04'09"-E 31°35'70", 17.vii.2003, I.
CINBILGEL 2111. Medit., (Ch).

H. perfoliatum L.

Ibrad, Uriinlii village, A.C.N.P., between Altinbesik hill and
Manavgat river, macchie , 550 m, 14.vi.2002, i. CINBILGEL
1060. Medit., (H).

H. origanifolium Willd.

ibradi, Ormana village, A.C.N.P., inénii hill, rocky slopes,
1100 m, 30.v.2004, 1. CiNBTLGEL 2290. (H).

H. perforatum L.

ibradi, UOrinli village, A.C.N.P., around Degirmendere,
openings in macchie, 550 m, 24.vii.2002, I. CINBILGEL
1440.

(H).

MALVACEAE

Hibiscus trionum L.

Akseki, Mentesbey village, A.C.N.P., pathway of Kale hill-
Manavgat river, roadsides, 800 m, 22.v.2004, i. CINBILGEL
2200. (Th).

Malva nicaeensis All.

ibradi, Diizlen district, A.C.N.P., around Karasay hills, open
macchie, 1000 m, 26.v.2003, I. CINBILGEL 1869. (Th).

M. neglecta Wallr.

Akseki, Mentesbey village, A.C.N.P., pathway of Kale hill-
Manavgat river, roadsides, 550 m, 24.v.2003, I. CINBILGEL
1801. (Th).

Alcea pallida Waldst. & Kit.

ibradi, Oriinli village, A.C.N.P., around Altinbesik cavern,
roadsides , 450 m, 18.v.2003, 1. CINBILGEL 1692. (H).

LINACEAE

Linum nodiflorum L.

Ibradi, Urtnla village, A.C.N.P., Degirmendere (field of old
water mill), wet places, 597 m, 19.v.2003, I. CINBILGEL
1734. Medit., (Th).

L. trigynum L.

Akseki, Mentesbey village, A.C.N.P., pathway of Kale hill-
Manavgat river, roadsides, 550 m, 24.v.2003, I. CINBILGEL
1790. Medit., (Th).

L. virgultorum Boiss. & Heldr.

Ibradi, Urinlii village, A.C.N.P., around Degirmendere
(hillsides), wet-stony places, 686 m, N 37°02'59"-E
31°37'13", 04.v.2003, I. CINBILGEL 1677. E. Medit., (Th).

GERANIACEAE

Geranium lucidum L.

ibradi, Uriinli village, A.C.N.P., around Altinbesik cavern,
screes, 458 m, N 37°02'20"-E 31°37'99", 08.iii.2003, 1.
CINBILGEL 1534. (Th).

G. purpureum Vill.

ibradi, Uriinli village, A.C.N.P., around Altinbesik cavern,
screes, 453 m, N 37°02'19"-E 31°38'02", 12.iv.2003, I.
CINBILGEL 1588. (Th).

G. rotundifolium L.

ibradi, Uriinlii village, A.C.N.P., around entrance national
park, stony places, 648 m, N 37°02'32"-E 31°37'52",
23.ii.2003, 1. CINBILGEL 1548. (Th).

G. molle L. subsp. molle
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foradi, Uriinlii village, A.C.N.P., around entrance national
park, wet places, 630 m, 10.iv.2004, i. CINBILGEL 2126.
(Th).

G. tuberosum L. subsp. tuberosum

ibradi, Ormana village, A.C.N.P., road of inénii hill, stony
places, 1000 m, 01.v.2006, I. CINBILGEL 2593. (G).
Erodium gruinum (L.) L’Hér.

ibradi, Uriinlii village, A.C.N.P., around Degirmendere, stony
places, 735 m, N 37°02'88"-E 31°36'76", 04.v.2003, I.
CINBILGEL 1676. E. Medit., (Th).

E. malacoides (L.) L’Hér.

ibradi, Uriinli village, A.C.N.P., entrance national park,
roadsides, 675 m, N 37°02'33"-E 31°37'46", 18.i.2003, 1.
CINBILGEL 1503. Medit., (Th).

E. cicutarium (L.) L’Hér. subsp. cicutarium

ibradi, Uriinlii village, A.C.N.P., between entrance national
park and Altinbesik hill, roadsides, 735 m, N 37°02'39"-E
31°37'17", 18.i.2003, 1. CINBILGEL 1498. (Th).

E. cicutarium (L.) L"Hér. subsp. bipinnatum (Cav.) Tourlet
ibradi, Uriinli village, A.C.N.P., around Degirmendere (east
hillsides), openings in macchie, 680 m, N 37°02'58"-E
31°37'13", 04.v.2003, 1. CINBILGEL 1680. (Th).
Pelargonium endlicherianum Fenzl

ibradi, Diizlen district, A.C.N.P., around Cuvalli hill, screes,
1000 m, 26.v.2003, 1. CINBILGEL 1896. (H).

ACERACEAE

Acer monspessulanum L. subsp. monspessulanum

Ibradi, Diizlen district, A.C.N.P., northwest of Cuvalli hill,
Juniperus excelsa forest, 950 m, 26.v.2003, 1. CINBILGEL
1877. (Ph).

VITACEAE

Vitis vinifera L.

ibradi, Uriinli village, A.C.N.P., entrance Altinbesik cavern,
rill sides, 400 m, 14.vi.2002, 1. CINBILGEL 1090. (Ph).
Ampelopsis orientale (Lam.) Planch.

ibradi, Uriinlii village, A.C.N.P., around Arikaya (hillsides),
wet-rocky places, 670 m, 14.vi.2002, i. CINBILGEL 1058.
(Ch).

RHAMNACEAE

Paliurus spina-christi Mill.

ibradi, Uriinli village, A.C.N.P., Altinbesik hill, macchie,
670 m, 14.vi.2002, I. CINBILGEL 1043. (Ph).

Rhamnus rhodopeus Velen. subsp. anatolicus (Grubov)
Browicz & Ziel.

Akseki, Mentesbey village, A.C.N.P., north of Kale hill,
macchie, 810 m, 16.vii.2004, I. CINBILGEL 2464. (Ph).

R. nitidus P.H.Davis

Akseki, Mentesbey village, A.C.N.P., Kale hill, macchie, 810
m, 25.v.2003, I. CINBILGEL 1859. End., E. Medit., (Ph).

R. oleoides L. subsp. graecus (Boiss. & Reut.) Holmboe
ibradi, Urinlii village, A.C.N.P., around Degirmendere
(hillsides), macchie, 680 m, N 37°02'58"-E 31°37'13",
04.v.2003, I. CINBILGEL 1674. E. Medit., (Ph).

R. pyrellus O. Schwarz

foradi, Uriinlii village, A.C.N.P., around Arikaya, rocky
places, 620 m, N 37°02'01"-E 31°37.98, 09.xi.2003, I.
CINBILGEL 2035. End., E. Medit., (Ph).

ANACARDIACEAE

Rhus coriaria L.

ibradi, Uriinlii village, A.C.N.P., around Degirmendere
(hillsides), macchie, 975 m, N 37°02'64"-E 31°37'31",
19.vi.2003, 1. CINBILGEL 1954. (Ph).

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

ibradi, Uriinli village, A.C.N.P., around Altinbesik cavern,
macchie, 450 m, 19.v.2003, I. CINBILGEL 1742. E. Medit.,
(Ph).

FABACEAE

Cercis siliquastrum L. subsp. hebecarpa (Bornm.) Yalt.
fbradi, Uriinli village, A.C.N.P., around Degirmendere,
macchie, 743 m, N 37°02'94"-E 31°36'72", 04.v.2003, 1.
CINBILGEL 1666. (Ph).

Anagyris foetida L.

Akseki, Mentesbey village, A.C.N.P., Kale hill, macchie, 800
m, 16.vii.2004, 1. CINBILGEL 2457. Medit., (Ph).
Gonocytisus angulatus (L.) Spach.

Akseki, Mentesbey village, A.C.N.P., between Kale hill and
Manavgat river , macchie, 600 m, 04.vii.2002, 1.
CINBILGEL 1314. E. Medit., (Ph).

Spartium junceum L.

foradi, Uriinli village, A.C.N.P., around Degirmendere,
macchie, 745 m, N 37°02'94"-E 31°36'72", 04.v.2003, 1.
CINBILGEL 1439. Medit., (Ph).

Calicotome villosa ( Poir.) Link

ibradi, Uriinli village, A.C.N.P., around Altinbesik hill,
macchie, 653 m, N 37°01'99"-E 31°36'95", 23.iii.2003, 1.
CINBILGEL 1555. Medit., (Ph).

Lupinus varius L.

ibradi, Uriinli village, A.C.N.P., pathway of Altinbesik hill-
Altinbesik cavern, roadsides, 620 m, 20.vi.2003, I.
CINBILGEL 1987. Medit., (Th).

Colutea melanocalyx Boiss. & Heldr. subsp. melanocalyx
Ibradi, Uriinlii village, A.C.N.P., around Degirmendere,
macchie, 620 m, 19.v.2003, i. CINBILGEL 1771. End., E.
Medit., (Ph).

Biserrula pelecinus L.

ibradi, Urinli village, A.C.N.P., around Altinbesik hill,
roadsides, 633 m, N 37°02'04"-E 31°37'83", 03.v.2003, I
CINBILGEL 1614. Medit., (Th).

Astragalus tmoleus Boiss. var. bounacanthus (Boiss.)
Chamb.

ibradi, Uriinlii village, A.C.N.P., around Degirmendere,
openings in macchie, 630 m, 23.vii.2002, 1. CINBILGEL
1408.

End., (Ch).

A. angustifolius Lam. subsp. pungens (Willd.) Hayek
ibradi, Ormana village, A.C.N.P., pathway of Inoni hill,
roadsides, 950 m, 01.v.2006, I. CINBILGEL 2584. (H).

A. cedreticola A. Duran & Podlech

ibradi, Diizlen district, A.C.N.P., around Cuvalli, macchie,
1047 m, N 37°03'79"-E 31°37'37", 26.v.2003, i. CINBILGEL
1874. End., E. Medit., (H).

Psoralea bituminosa L.

ibradi, Uriinlii village, A.C.N.P., between Altinbesik hill and
Manavgat river, macchie, 550 m, 14.vi.2002, i. CINBILGEL
1045. Medit., (H).

Vicia villosa Roth subsp. dasycarpa (Ten.) Cav.

ibradi, Diizlen district, A.C.N.P., Karasay hills, macchie,
1000 m, 26.v.2003, 1. CINBILGEL 1911. (Th).

V. cassia Boiss.

ibradi, Ormana village, A.C.N.P., south of inénii hill,
macchie, 1050 m, 30.v.2004, 1. CINBILGEL 2315. E. Medit.,
(Th).

V. hybrida L.

Ibradi, Uriinli village, A.C.N.P., around Degirmendere,
openings in macchie, 730 m, N 37°02'94"-E 31°36'72",
04.v.2003, . CINBILGEL 1667. (Th).

V. grandiflora Scop. var. grandiflora

ibradi, Ormana village, A.C.N.P., indnii hill, macchie, 1100
m, 01.v.2006, I. CINBILGEL 2583. (Th).
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V. narbonensis L. var. narbonensis

foradi, Uriinli village, A.C.N.P., Arikaya, rocky places, 640
m, N 37°02'02"-E 31°37'96", 10.iv.2004, 1. CINBILGEL
2115. (Th).

Lens orientalis (Boiss.) Hand.-Mazz.

Akseki, Mentesbey village, A.C.N.P., southwest of Kale hill,
openings in macchie, 600 m, 24.v.2003, 1. CINBILGEL
1775. (Th).

Lathyrus digitatus (M.Bieb.) Fiori

foradi, Uriinlii village, A.C.N.P., around Degirmendere,
openings in macchie, 739 m, N 37°02'86"-E 31°36'77",
04.v.2003, I. CINBILGEL 1653. E. Medit., (H).

L. laxiflorus (Desf.) Kuntze subsp. laxiflorus

ibradi, Ormana village, A.C.N.P., south inénii hill, under
macchie, 1000 m, 28.v.2006, I. CINBILGEL 2634. (H).

L. setifolius L.

fbradi, Uriinlii village, A.C.N.P., around entrance Altinbesik
cavern, screes, 453 m, N 37°02'19"-E 31°38'02", 12.iv.2003,
I. CINBILGEL 1589. Medit., (Th).

L. aphaca L. var. pseudoaphaca (Boiss.) P.H.Davis

Akseki, Mentesbey village, A.C.N.P., pathway of Kale hill-
Manavgat river, roadsides, 550 m, 22.v.2004, I. CINBILGEL
2224. E. Medit., (Th).

Pisum sativum L. subsp. elatius (M.Bieb.) Asch. & Graebn.
var. elatius

foradi, Uriinlii village, A.C.N.P., around Degirmendere,
openings in macchie, 707 m, N 37°02'67"-E 31°36'98",
04.v.2003, . CINBILGEL 1657. Medit., (Th).

Ononis spinosa L. subsp. leiosperma (Boiss.) Sirj.

ibradi, Ormana village, A.C.N.P., between Degirmendere and
Inénii hill, stony slopes, 1100 m, 17.vii.2003, 1. CINBILGEL
2016. (H).

O. mitissima L.

Akseki, Mentesbey village, A.C.N.P., north of Kale hill,
openings in macchie, 800 m, 25.v.2003, I. CINBILGEL
1818.

Medit., (Th).

Trifolium nigrescens Viv. subsp. petrisavii (Clem.)
Holmboe

Ibradi, Ormana village, A.C.N.P., southeast of Inénii hill,
openings in macchie, 1000 m, 26.v.2003, 1. CINBILGEL
1888. (Th).

T. speciosum Willd.

Torad, Uriinla village, A.C.N.P., around Degirmendere, stony
places, 620 m, N 37°02'76"-E 31°36'90", 19.v.2003, 1.
CINBILGEL 1728. (Th).

T. campestre Schreb.

foradi, Urinlii village, A.C.N.P., Altinbesik hill , open
macchie, 660 m, 18.v.2003, 1. CINBILGEL 1711. (Th).

T. physodes Stev. ex M.Bieb. var. physodes

fbradi, Uriinli village, A.C.N.P., entrance national park,
under macchie, 620 m, N 37°02'32"-E 31°37'43", 03.v.2003,
I. CINBILGEL 1641. Medit., (H).

T. tomentosum L.

Ibradi, Uriinlii village, A.C.N.P., entrance national park,
stony places, 636 m, N 37°02'34"-E 31°37'41", 03.v.2003, 1.
CINBILGEL 1644. (Th).

T. stellatum L. var. stellatum

Akseki, Mentesbey village, A.C.N.P., Kale hill, stony slopes,
806 m, 01.v.2004, 1. CINBILGEL 2142. (Th).

T. scabrum L.

Akseki, Mentesbey village, A.C.N.P., pathway of Kale hill-
Manavgat river, roadsides, 600 m, 22.v.2004, i. CINBILGEL
2229. (Th).

T. lucanicum Gasp.
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foradi, Ormana village, A.C.N.P., south of Inénii hill,
meadows, 900 m, N 37°04'18"-E 31°36'32", 30.v.2004, 1.
CINBILGEL 2358. Medit., (Th).

T. lappaceum L. var. lappaceum

Akseki, Mentesbey village, A.C.N.P., pathway of Kale hill-
Manavgat river, open macchie, 650 m., 22.v.2004, I.
CINBILGEL 2214. Medit., (Th).

T. cherleri L.

Akseki, Mentesbey village, A.C.N.P., pathway of Kale hill-
Manavgat river, open macchie, 650 m, 22.v.2004, I.
CINBILGEL 2212. Medit., (Th).

T. affine C. Presl

ibradi, Ormana village, A.C.N.P., Inonii hill, stony places,
1100 m, 30.v.2004, 1. CINBILGEL 2365. (Th).

T. angustifolium var. angustifolium

foradi, Urinla village, A.C.N.P., around Degirmendere
(hillsides), openings in macchie, 750 m, 01.vii.2002, 1.
CINBILGEL 1252. (Th).

T. echinatum M.Bieb.

Akseki, Mentesgbey village, A.C.N.P., pathway of Kale hill-
Manavgat river, openings in macchie, 550 m, 24.v.2003, 1.
CINBILGEL 1797. E. Medit., (Th).

*T. pilulare Boiss.

Akseki, Mentegbey village, A.C.N.P., Kale hill, stony places,
806 m, 01.v.2004, i. CINBILGEL 2145. (Th).

Melilotus officinalis (L.) Desr.

Akseki, Mentesbey village, A.C.N.P., sides of Manavgat
river, wet-shady places, 450 m, 22.v.2004, 1. CINBILGEL
2187. (Th).

Trigonella spruneriana Boiss. var. suprineriana

ibradi, Uriinli village, A.C.N.P., entrance national park,
roadsides, 630 m, 04.x.2002, I. CINBILGEL 1461. Ir.-Tur.,
(Th).

*T. cylindracea Desv.

ibradi, Diizlen district, A.C.N.P., west of Cuvalli hill,
openings in macchie, 1150 m, 26.v.2003, I. CINBILGEL
1873.

E. Medit., (Th).

T. crassipes Boiss.

fbradi, Ormana village, A.C.N.P., southwest of Inénii hill,
openings in macchie, 900 m, N 37°04'04"-E 31°36'44",
28.v.2006, I. CINBILGEL 2637. Ir.-Tur., (Th).

T. monspeliaca L.

ibradi, Uriinlii village, A.C.N.P., around entrance national
park, roadsides, 638 m, N 37°02'25"-E 31°37'59", 03.v.2003,
I. CINBILGEL 1611. Medit., (Th).

T. spicata Sibth. & Sm.

Akseki, Mentesbey village, A.C.N.P., Kale hill, stony slopes,
806 m, 25.iv.2004, I. CINBILGEL 2175. E. Medit., (Th).

*T. foenum-graecum L.

Akseki, Mentesbey village, A.C.N.P., pathway of Kale hill-
Manavgat river, roadsides, 650 m, 22.v.2004, i. CINBILGEL
2219. (Th).

Medicago orbicularis (L.) Bartal.

ibradi, Uriinlii village, A.C.N.P., around entrance national
park, wet-stony places, 620 m, N 37°02'32"-E 31°37'43",
03.v.2003, I. CINBILGEL 1636. (Th).

M. sativa L. subsp. sativa

Akseki, Mentesbey village, A.C.N.P., west of Kale hill, stony
places, 550 m, 24.v.2003, 1. CINBILGEL 1784. (H).

M. coronata (L.) Bartal.

ibradi, Uriinlii village, A.C.N.P., around Degirmendere
(hillsides), openings in macchie, 750 m,12.vi.2003, 1.
CINBILGEL 1179. Medit., (Th).

M. minima (L.) Bartal. var. minima
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foradi, Uriinlii village, A.C.N.P., between entrance national
park and Altinbesik hill, roadsides, 638 m, N 37°02'25"-E
31°37'59", 03.v.2003, 1. CINBILGEL 1612. (Th).

M. disciformis DC.

ibradi, Uriinlii village, A.C.N.P., around entrance national
park, open macchie, 620 m, N 37°02'32"-E 31°37'43",
03.v.2003, I. CINBILGEL 1637. Medlit., (Th).

M. polymorpha L. var. polymorpha

fbradi, Uriinlii village, A.C.N.P., around entrance national
park, open macchie, 620 m, N 37°02'32"-E 31°37'43",
03.v.2003, I. CINBILGEL 1635. (Th).

Dorycnium pentaphyllum Scop. subsp. haussknechtii
(Boiss.) Gams

Akseki, Mentesbey village, A.C.N.P., Kale hill , stony places,
750 m, 25.v.2003, 1. CINBILGEL 1814. End., Ir.-Tur., (H).
Hymenocarpus circinnatus (L.) Savi

fbradi, Uriinlii village, A.C.N.P., around entrance national
park, roadsides, 630 m, 20.vi.2003, 1. CINBILGEL 1994.
Medit., (Th).

Securigera securidaca (L.) Degen & Dorfl.

ibradi, Ormana village, A.C.N.P., Inénii hill, open macchie,
1100 m, 30.v.2004, 1. CINBILGEL 2598. (Th).

Coronilla emerus L. subsp. emeroides (Boiss. & Spruner)
Hrabétova

foradi, Urinli village, A.C.N.P., around Degirmendere,
macchie, 610 m, N 37°02'89"-E 31°36'76", 30.xi.2002, 1.
CINBILGEL 1490. (Ph).

C. cretica L.

ibradi, Uriinlii village, A.C.N.P., around Degirmendere
(hillsides), openings in macchie, 625 m, 04.x.2002, 1.
CINBILGEL 1452. E. Medit., (Th).

C. parviflora Willd.

fbradi, Duizlen district, A.C.N.P., around Cuvalli hill, stony
places, 1150 m, 23.v.2004, 1. CINBILGEL 2268. E. Medit.,
(Th).

C. grandiflora Boiss.

ibradi, Oriinli village, A.C.N.P., around Altinbesik cavern,
stony places, 450 m, 30.xi.2002, 1. CINBILGEL 1695. End.,
E. Medit., (Th).

Onobrychis caput-galli (L.) Lam.

Akseki, Mentesbey village, A.C.N.P., Kale hill, openings in
macchie, 800 m, 01.v.2004, . CINBILGEL 2141. Medit.,
(Th).

O. armena Boiss. & Huett

Ibradi, Ormana village, A.C.N.P., Inénii hill, rocky places,
1120 m, N 37°04'37"-E 31°35'88", 30.v.2004, i. CINBILGEL
2291. End., (H).

ROSACEAE

Prunus divaricata Ledeb. subsp. divaricata

Akseki, Mentesbey village, A.C.N.P., north of Kale hill,
fallow fields, 850 m, 16.vii.2004, 1. CINBILGEL 2460. (Ph).
Amygdalus communis L.

Ibrad, Uriinlii village, A.C.N.P., around Degirmendere, open
macchie, 750 m, 04.v.2003, 1. CINBILGEL 1665. (Ph).

A. graeca Lindl.

foradi, Uriinlii village, A.C.N.P., around Arikaya, limestone
cliffs, 568 m, N 37°02'04"-E 31°38'01", 22.ii.2003, 1.
CINBILGEL 1521. E. Medit., (Ph).

Rubus sanctus Schreb.

Ibrad, Uriinlii village, A.C.N.P., around Degirmendere, open
macchie, 650 m, 23.vii.2002, 1. CINBILGEL 1386. (Ph).
Potentilla recta L.

ibradi, Ormana village, A.C.N.P., inénii hill, openings in
macchie, 1050 m, 30.v.2004, i. CINBILGEL 2350. (H).
Geum urbanum L.

ibradi, Diizlen district, A.C.N.P., around Karasay hills, open
forest, 1000 m, 26.v.2003, 1. CINBILGEL 1848. Euro.-Sib.,
(H).

Sanguisorba minor Scop. subsp. magnolii (Spach) Brig.
Ibradi, Uriinlii village, A.C.N.P., around entrance national
park, stony places, 620 m, N 37°02'32"-E 31°37'43",
03.v.2003, i. CINBILGEL 1648. (H).

S. minor Scop. subsp. muricata (Spach) Brig.

Akseki, Mentesbey village, A.C.N.P., between Kale hill and
Manavgat river, stony places, 650 m, 22.v.2004, 1.
CINBILGEL 2189. (H).

Rosa canina L.

Ibrad, Uriinlii village, A.C.N.P., around Degirmendere, open
macchie, 705 m, N 37°02'87"-E 31°36'77", 19.v.2003, 1.
CINBILGEL 1722. (Ph).

Crataegus monogyna Jacg. subsp. monogyna

ibradi, Urinlia village, A.C.N.P., around Degirmendere,
macchie, 739 m, N 37°02'86"-E 31°36'77", 04.v.2003, I.
CINBILGEL 1664. (Ph).

C. monogyna Jacg. subsp. azarella (Griseb.) Franco

ibradi, Duzlen district, A.C.N.P., Karasay hills, macchie,
1000 m, 26.v.2003, 1. CINBILGEL 1887. (Ph).

Pyrus communis L. subsp. sativa

ibradi, Diizlen district, A.C.N.P., around Cuvalli hill, fallow
fields, 1160 m, 23.v.2004, . CINBILGEL 2246. (Ph).

P. syriaca Boiss. var. syriaca

Akseki, Mentesbey village, A.C.N.P., north of Kale hill,
fallow fields, 850 m, 25.iv.2004, . CINBILGEL 2178. (Ph).
P. elaeagnifolia Pall. subsp. elaeagnifolia

ibradi, Urinlii village, A.C.N.P., Altinbesik hill, open
macchie, 628 m, N 37°01'99"-E 31°37'89", 12.iv.2003, 1.
CINBILGEL 1576. (Ph).

PUNICACEAE

Punica granatum L.

Ibradi, Uriinlii village, A.C.N.P., sides of Manavgat river,
openings in macchie, 450 m, 14.vi.2002, i. CINBILGEL
1039. (Ph).

CUCURBITACEAE

Bryonia cretica L.

Akseki, Mentesbey village, A.C.N.P., pathway of Kale hill-
Manavgat river, stony slopes, 650 m, 24.v.2003, 1.
CINBILGEL 1774. E. Medit., (H).

CRASSULACEAE

Umbilicus erectus DC.

ibradi, Diizlen district, A.C.N.P., Cuvalli hill, rock ledges,
1050 m, 26.v.2003, 1. CINBILGEL 1899. (Ch).

U. horizontalis (Guss.) DC. var. horizontalis

Ibradi, Duzlen district, A.C.N.P., Cuvalli hill, rock crevices,
1000 m, 23.v.2004, 1. CINBILGEL 2259. E. Medit., (Ch).

U. horizontalis (Guss.) DC. var. intermedius (Boiss.)
Chamb.

Ibradi, Uriinli village, A.C.N.P., around entrance national
park, rock crevices, 630 m, 18.v.2003, 1. CINBILGEL 1718.
(Ch).

Rosularia globulariifolia (Fenzl) Berger

ibradi, Uriinlii village, A.C.N.P., between entrance national
park and Altinbesik hill, rock crevices, 600 m, 19.v.2003, .
CINBILGEL 1764. End., E. Medit., (Ch).

R. libanotica (Lab.) Muirhead

ibradi, Ormana village, A.C.N.P., inénii hill, on rocks, 1100
m, 28.v.2006, I. CINBILGEL 2660. E. Medit., (Ch).

Sedum amplexicaule DC.
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Akseki, Mentegbey village, A.C.N.P., Kale hill, stony places,
800 m, N 37°01'84"-E 31°38'66", 25.v.2003, I. CINBILGEL
1834. Medit., (Ch).

S. album L.

ibradi, Ormana village, A.C.N.P., east of Inénii hill, stony
places, 1120 m, N 37°04'34"-E 31°36'06", 30.v.2004, I.
CINBILGEL 2303. (Ch).

S. litoreum Guss.

fbradi, Duizlen district, A.C.N.P., Cuvalli hill, stony places,
1000 m, 23.v.2004, I. CINBILGEL 2270. Medit., (Th).

S. pallidum M.Bieb. var. pallidum

ibradi, Oriinli village, A.C.N.P., around Altinbesik cavern,
stony places, 450 m, 18.v.2003, 1. CINBILGEL 1712. (Th).

SAXIFRAGACEAE

Saxifraga tridactylites L.

fbradi, Uriinli village, A.C.N.P., around Altinbesik cavern,
shady-rocky places, 467 m, N 37°02'20"-E 31°38'03",
23.iii.2003, I. CINBILGEL 1553. (Th).

S. hederacea L. var. libanotica (Bornm.) Matthews

ibradi, Oriinli village, A.C.N.P., around Altinbesik cavern,
shady-rocky places, 416 m, N 37°02'36"-E 31°37'92",
23.iii.2003, . CINBILGEL 1536. (Th).

S. hederacea L. var. hederacea

fbradi, Uriinlii village, A.C.N.P., around Altinbesik cavern,
shady-rocky places, 416 m, N 37°02'36"-E 31°37'92",
23.iii.2003, I. CINBILGEL 1554. (Th).

APIACEAE

Eryngium falcatum Delarbre

Akseki, Mentegbey village, A.C.N.P., between Kale hill and
Manavgat river, openings in macchie, 650 m, 04.vii.2002, 1.
CINBILGEL 1327. E. Medit., (H).

E. creticum Lam.

foradi, Uriinlii village, A.C.N.P., around Degirmendere, open
macchie, 750 m, 24.vii.2002, 1. CINBILGEL 1447. E. Medlit.,
(H).

E. glomeratum Lam.

Akseki, Mentesbey village, A.C.N.P., Kale hill, rocky places,
800 m, 12.viii.2003, I. CINBILGEL 2026. (H).

Legoecia cuminoides L.

foradi, Uriinlii village, A.C.N.P., around Degirmendere,
openings in macchie, 800 m, 12.vi.2002, i. CINBILGEL
1211. Medit., (Th).

Anthriscus nemorosa (M.Bieb.) Spreng.

ibradi, Ormana village, A.C.N.P., south of Inénii hill, wet-
shady meadows, 1050 m, 28.v.2006, I. CINBILGEL 2640.
(H).

A. caucalis M.Bieb.

fbradi, Uriinli village, A.C.N.P., Arikaya, stony slopes, 650
m, 12.vi.2004, 1. CINBILGEL 2379. (Th).

Scandix stellata Banks & Sol.

ibradi, Oriinlii village, A.C.N.P., north of Altinbesik hill,
stony slopes, 628 m., 23.iii.2003, I. CINBILGEL 1556. (Th).
S. iberica M.Bieb.

ibradi, Uriinlii village, A.C.N.P., Altinbesik hill, stony places,
650 m, 19.v.2003, i. CINBILGEL 1760. (Th).

S. pecten-veneris L.

Akseki, Mentesbey village, A.C.N.P., Kale hill, rocky slopes,
700 m, 25.iv.2004, I. CINBILGEL 2170. (Th).

S. australis L. subsp. grandiflora (L.) Thell.

Akseki, Mentesbey village, A.C.N.P., pathway of Kale hill-
Manavgat river, stony places, 600 m, 22.v.2004, I.
CINBILGEL 2220. (Th).

Scaligeria napiformis (Spreng.) Grande
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ibradi, Urinli village, A.C.N.P., around Degirmendere,
openings in macchie, 705 m, N 37°02'87"-E 31°36'77",
19.v.2003, 1. CINBILGEL 1723. E. Medlit., (H).

Smyrnium connatum Boiss. & Kotschy

ibradi, Uriinlii village, A.C.N.P., around entrance of national
park, rocky places, 640 m, 03.v.2003, I. CINBILGEL 1627.
E. Medit., (H).

Bunium microcarpum (Boiss.) Freyn subsp. bourgaei
(Boiss.) Hedge & Lamond

foradi, Uriinli village, A.C.N.P., around Degirmendere, stony
places, 669 m, N 37°02'68"-E 31°37'00", 04.v.2003, I
CINBILGEL 1654. Ir.-Tur., (G).

Huetia cynapioides (Guss.) P. W. Ball subsp. macrocarpa
(Boiss. & Spruner) P. W. Ball

ibradi, Ormana village, A.C.N.P., south of Inéni hill,
openings in macchie, 900 m, 28.v.2006, I. CINBILGEL
2648. (H).

Pimpinella peregrina L.

fbradi, Uriinlii village, A.C.N.P., sides of Manavgat river,
macchie, 450 m, N 37°02'16"-E 31°38'26", 20.vi.2003, 1.
CINBILGEL 1977. (H).

Kundmannia anatolica Hub.- Mor.

ibradi, Uriinlii village, A.C.N.P., Arikaya, rock crevices, 650
m, 12.vi.2004, 1. CINBILGEL 2366. End., E. Medit., (H).
Bupleurum erubescens Boiss.

fbradi, Ormana village, A.C.N.P., east of Inénii hill, stony
places, 1110 m, N 37°04'34"-E 31°36'06", 30.v.2004, I.
CINBILGEL 2299. End., (Th).

B. asperuloides Heldr.

ibradi, Uriinli village, A.C.N.P., around Degirmendere,
openings in macchie, 610 m, 05.x.2002, I. CINBILGEL
1469.

(Th).

B. subuniflorum Boiss. & Heldr.

ibradi, Urinli village, A.C.N.P., around Degirmendere,
openings in macchie, 630 m, 06.x.2002, 1. CINBILGEL
1485.

End., E. Medit., (Th).

Falcaria vulgaris Bernh.

fbradi, Uriinlii village, A.C.N.P., around entrance national
park, rocky places, 620 m, N 37°02'32"-E 31°37'55",
20.vi.2003, 1. CINBILGEL 1972. (H).

Johrenia tortuosa (Fisch. & C.A.Mey.) Chamb.

ibradi, Uriinlii village, A.C.N.P., around Degirmendere, open
macchie and stony slopes, 650 m, 02.vii.2002, 1.
CINBILGEL 1262. (H).

Ferula lycia Boiss.

ibradi, Diizlen district, A.C.N.P., Cuvalli hill, rocky places,
1000 m, 23.v.2004, 1. CINBILGEL 2251. End., Ir.-Tur., (H).
Opopanax hispidus (Friv.) Griseb.

Ibradi, Ormana village, A.C.N.P., between Degirmendere and
indnd hill, open macchie, 850 m, N 37°03'19"-E 31°36'41",
10.vi.2003, 1. CINBILGEL 1943. (H).

Peucedanum chryseum (Boiss. & Heldr.) Chamb.

ibradi, Ormana village, A.C.N.P., inénii hill, open macchie,
1100 m, 17.vii.2003, I. CINBILGEL 2018. End., (H).
Tordylium ketenoglui H. Duman & A. Duran

fbradi, Uriinlii village, A.C.N.P., around entrance national
park, rocky places, 640 m, 18.v.2003, 1. CINBILGEL 1717.
End., E. Medit., (Th).

T. syriacum L.

ibradi, Diizlen district, A.C.N.P., Cuvalli hill, stony places,
1000 m, 23.v.2004, 1. CINBILGEL 2260. E. Medlit., (Th).
Torilis arvensis (Huds.) Link subsp. arvensis

fbradi, Uriinlii village, A.C.N.P., north of Degirmendere, wet
places, 750 m, 17.vii.2003, I. CINBILGEL 2000. (Th).
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T. arvensis (Huds.) Link subsp. elongata (Hoffmanns. &
Link) Cannon

Ibradi, Uriinlii village, A.C.N.P., around entrance national
park, open macchie, 630 m, 19.v.2003, I. CINBILGEL 1751.
Medit., (Th).

T. leptophylla (L.) Rchb.

ibradi, Uriinlii village, A.C.N.P., between around entrance
national park and Altinbesik hill, roadsides, 640 m,
19.v.2003, 1. CINBILGEL 1750. (Th).

Caucalis platycarpos L.

ibradi, Urinlii village, A.C.N.P., pathway of Altinbesik
cavern, openings in macchie, 640 m, 14.vi.2002, 1.
CINBILGEL 1086. (Th).

Turgenia latifolia (L.) Hoffm.

ibradi, Uriinlii village, A.C.N.P., around entrance national
park, openings in macchie, 620 m, 18.v.2003, I. CINBILGEL
1686. (Th).

Daucus broteri Ten.

fbradi, Uriinla village, A.C.N.P., around Arikaya, openings in
macchie, 630 m, 12.vi.2004, 1. CINBILGEL 2391. Medit.,
(Th).

Artedia squamata L.

ibradi, Uriinli village, A.C.N.P., around Altinbesik hill,
openings in macchie, 640 m, 18.v.2003, 1. CINBILGEL
1702.

(Th).

ARALIACEAE

Hedera helix L.

Akseki, Mentesbey village, A.C.N.P., sides of Manavgat
river, climbing over trees, 533 m, N 37°01'73"-E 31°38'37",
01.xi.2002, 1. CINBILGEL 1493. (Ph).

CORNACEAE
Cornus mas L.
Akseki, Mentesbey village, A.C.N.P., sides of Manavgat
river, near rills, 520 m, 04.vii.2002, 1. CINBILGEL 1369.
Euro.-Sib., (Ph).

CAPRIFOLIACEAE

Sambucus ebulus L.

Akseki, Menteshey village, A.C.N.P., Kale hill, side of
pathway, 800 m, 16.vii.2004, I. CINBILGEL 2448. Euro.-
Sib., (Ph).

Lonicera nummularifolia Jaub. & Spach subsp.
nummularifolia

ibradi, Uriinlii village, A.C.N.P., sides of Manavgat river,
macchie, 500 m, 20.vi.2003, I. CINBILGEL 1971. (Ph).

L. etrusca Santi var. etrusca

fbradi, Uriinlii village, A.C.N.P., around entrance national
park, macchie, 670 m, N 37°02'30"-E 31°37'43", 09.vi.2003,
I. CINBILGEL 1926. Medit., (Ph).

RUBIACEAE

Sherardia arvensis L.

ibradi, Uriinlii village, A.C.N.P., around entrance national
park, stony places, 630 m, N 37°02'31"-E 31°37'43",
12.iv.2003, 1. CINBILGEL 1564. Medit., (Th).

Crucianella angustifolia L.

fbradi, Ormana village, A.C.N.P., southwest of Inéni hill,
openings in macchie, 950 m, 30.v.2004, 1. CINBILGEL
2363. Medit., (Th).

C. latifolia L.

Ioradi, Uriinlii village, A.C.N.P., around entrance national
park, roadsides, 630 m, 19.v.2003, i. CINBILGEL 1757.
Medit., (Th).

Asperula arvensis L.

foradi, Uriinlii village, A.C.N.P., around Degirmendere, wet-
stony places, 700 m, 02.vii.2002, i. CINBILGEL 1236.
Medit., (Th).

A. setosa Jaub. & Spach

ibradi, Diizlen district, A.C.N.P., around Cuvalli hill,
openings in macchie, 950 m, 23.v.2004, i. CINBILGEL
2286. Ir.-Tur., (Th).

A. serotina (Boiss. & Heldr.) Ehrend.

fbradi, Uriinlii village, A.C.N.P., sides of Manavgat river, on
rocks, 450 m, N 37°01'89"-E 31°38'21", 20.vi.2003, 1.
CINBILGEL 1980. End., E. Medit., (Ch).

Galium verum L. subsp. glabrescens Ehrend.

ibradi, Ormana village, A.C.N.P., around Degirmendere, near
rills, 750 m, N 37°04'04"-E 31°35'70", 17.vii.2003, 1.
CINBILGEL 2012. Ir.-Tur., (H).

G. consanguineum Boiss.

fbradi, Ormana village, A.C.N.P., south of Inénii hill, stony
places, 900 m, 30.v.2004, 1. CINBILGEL 2357. Ir.-Tur., (H).
G. adhaerens Boiss. & Balansa

ibradi, Ormana village, A.C.N.P., around inonii hill, stony
places, 1000 m, 01.v.2006, I. CINBILGEL 2569. End., E.
Medit., (Th).

G. peplidifolium Boiss.

Akseki, Mentesbey village, A.C.N.P., sides of Manavgat
river, open macchie, 500 m, 22.v.2004, I. CINBILGEL 2196.
E. Medit., (Th).

G. isauricum Ehrend. & Schénb.-Tem.

ibradi, Urinlii village, A.C.N.P., around Degirmendere
(hillsides), stony places, 686 m, N 37°02'61"-E 31°37'41",
04.v.2003, . CINBILGEL 1672. End., E. Medit., (Th).

G. floribundum Sm. subsp. floribundum

foradi, Uriinla village, A.C.N.P., sides of Manavgat river, wet
places, 450 m, 20.vi.2003, 1. CINBILGEL 1993. (Th).

G. murale (L.) All.

ibradi, Uriinli village, A.C.N.P., around Altinbesik cavern,
screes, 453 m, N 37°02'19"-E 31°38'02", 12.iv.2003, I
CINBILGEL 1585. Medit., (Th).

Cruciata taurica (Pall. ex Willd.) Ehrend.

ibradi, Ormana village, A.C.N.P., road of inénii hill, stony
places, 1100 m, 30.v.2004, i. CINBILGEL 2294. Ir.-Tur.,
(H).

Valantia hispida L.

ibradi, Uruinlii village, A.C.N.P., Arikaya, rocky places, 610
m, N 37°02'07"-E 31°37'98", 22.ii.2003, I. CINBILGEL
1532. Medit., (Th).

Rubia tenuifolia d’Urv. subsp. brachypoda (Boiss.) Ehrend.
& Schonb.-Tem.

Akseki, Mentesbey village, A.C.N.P., between Kale hill and
Manavgat river, macchie, 600 m, 04.vii.2002, . CINBILGEL
1368. E. Medit., (Ph).

VALERIANACEAE

Valeriana dioscoridis Sm.

Ibradi, Uriinlii village, A.C.N.P., around entrance national
park, openings in macchie, 631 m, N 37°02'35"-E 31°37'43",
12.iv.2003, 1. CINBILGEL 1567. E. Medlit., (H).
Valerianella orientalis (Schitdl.) Boiss. & Balansa

fbradi, Uriinlii village, A.C.N.P., around entrance national
park, stony places, 630 m, N 37°02'31"-E 31°37'43",
12.iv.2003, 1. CINBILGEL 1561. Medit., (Th).

V. coronata (L.) DC.

ibradi, Ormana village, A.C.N.P., Inonii hill, stony places,
1120 m, 30.v.2004, 1. CINBILGEL 2353/A. (Th).

V. obtusiloba Boiss.

fbradi, Ormana village, A.C.N.P., In6nii hill, stony places,
1120 m, 30.v.2004, 1. CINBILGEL 2353. E. Medlit., (Th).

V. vesicaria (L.) Moench
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foradi, Uriinlii village, A.C.N.P., around entrance national
park, stony places, 630 m, N 37°02'31"-E 31°37'43",
18.v.2003, . CINBILGEL 1704. (Th).

DIPSACACEAE

Cephalaria dipsacoides Boiss. & Balansa

Akseki, Mentesbey village, A.C.N.P., between Kale hill and
Manavgat river, macchie, 630 m, 24.v.2003, I. CINBILGEL
1786. E. Medit., (H).

Knautia integrifolia (L.) Bertol. var. bidens (Sm.) Borbas
Ibradi, Uriinlii village, A.C.N.P., Altinbesik hill, stony slopes,
650 m, 25.v.2003, 1. CINBILGEL 1941. E. Medit., (Th).
Scabiosa reuteriana Boiss.

ibradi, Uriinlii village, A.C.N.P., around Degirmendere
(hillsides), openings in macchie, 800 m, 13.vi.2002, 1.
CINBILGEL 1128. End., E. Medit., (Th).

Pterocephalus plumosus (L.) Coult.

foradi, Urinla village, A.C.N.P., around Degirmendere
(hillsides), stony places, 800 m, 13.vi.2002, . CINBILGEL
1127. (Th).

ASTERACEAE

Helianthus annuus L.

Akseki, Mentesbey village, A.C.N.P., sides of Manavgat
river, waste ground, 531 m, N 37°0224"-E 31°38'34",
01.xi.2002, 1. CINBILGEL 1494. (Th).

Pallenis spinosa (L.) Cass.

Torad, Uriinlii village, A.C.N.P., pathway of Altinbesik hill-
Manavgat river, openings in macchie, 600 m, 14.vi.2002, 1.
CINBILGEL 1072. Medit., (Th).

Chrysophthalmum dichotomum Boiss. & Heldr.

ibradi, Uriinlii village, A.C.N.P., north of Degirmendere, near
rills, 750 m, 24.vii.2002, i. CINBILGEL 1437. End., E.
Medit., (Ch).

Inula heterolepis Boiss.

ibradi, Uriinlii village, A.C.N.P., around Degirmendere
(hillsides), rocky crevices, 635 m, 05.x.2002, 1. CINBILGEL
1473. E. Medit., (Ch).

l. viscosa (L.) Aiton

foradi, Uriinlii village, A.C.N.P., sides of Manavgat river,
riversides, 500 m, N 37°02'14"-E 31°38'27", 20.vi.2003, 1.
CINBILGEL 1979. Medit., (Ch).

Pulicaria dysenterica (L.) Bernh.

Torad, Uriinlii village, A.C.N.P., pathway of Altinbesik hill-
Manavgat river, openings in macchie, 520 m, 20.vi.2003, 1.
CINBILGEL 1985. (Ch).

Phagnalon graecum Boiss.

Ibradi, Uriinlii village, A.C.N.P., Arikaya, rocky crevices,
640 m, 14.vi.2002, 1. CINBILGEL 1117. E. Medit., (Ch).
Helichrysum pamphylicum P.H.Davis & Kupicha

fbradi, Uriinlii village, A.C.N.P., east of Altinbesik hill,
macchie, 550 m, 14.vi.2002, i. CINBILGEL 1064. End., E.
Medit., (H).

H. chasmolycicum P. H. Davis

ibradi, Uriinli village, A.C.N.P., Arikaya, rocky crevices,
640 m, 14.vi.2002, 1. CINBILGEL 1080. End., E. Medit.,
(Ch).

Filago eriocephala Guss.

Akseki, Mentesbey village, A.C.N.P., pathway of Kale hill-
Manavgat river, roadsides, 600 m, 24.v.2003, i. CINBILGEL
1800. E. Medit., (Th).

F. pyramidata L.

ibradi, Uriinlii village, A.C.N.P., pathway of Altinbesik hill-
Altinbesik cavern, roadsides, 640 m, 14.vi.2002, 1.
CINBILGEL 1220. (Th).

Bellis perennis L.
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ibradi, Uriinla village, A.C.N.P., Altinbesik hill, meadows,
614 m, N 37°02'01"-E 31°37'87", 22.ii.2003, I. CINBILGEL
1518. Euro.-Sib., (H).

Senecio vulgaris L.

ibradi, Uriinli village, A.C.N.P., around Altinbesik hill,
roadsides, 630 m, N 37°02'02"-E 31°37'86", 22.ii.2003, 1.
CINBILGEL 1530. (Th).

S. vernalis Waldst. & Kit.

ibradi, Uriinli village, A.C.N.P., around entrance national
park, roadsides, 624 m, N 37°02'24"-E 31°37'61", 18.i.2003,
I. CINBILGEL 1505. (Th).

Calendula arvensis L.

ibradi, Uriinlii village, A.C.N.P., around entrance national
park, roadsides, 620 m, 22.ii.2003, 1. CINBILGEL 1524.
(Th).

Anthemis pauciloba Boiss. var. pauciloba

Ibradi, Ormana village, A.C.N.P., north side of Inénii Tepesi,
rocky places, 1120 m, 30.v.2004, I. CINBILGEL 2336. End.,
E. Medit., (H).

A. chia L.

Ibradi, Uriinli village, A.C.N.P., pathway of Altinbesik hill-
Altinbesik cavern, roadsides, 735 m, N 37°02'39"-E
31°37'17", 18.i.2003, 1. CINBILGEL 1499. E. Medlit., (Th).
A. cotula L.

ibradi, Uriinli village, A.C.N.P., Altinbesik hill, openings in
macchie, 642 m, N 37°02'02"-E 31°37'84", 09.vi.2003, I.
CINBILGEL 1927. (Th).

A. pseudocotula Boiss.

ibradi, Uriinlii village, A.C.N.P., around entrance national
park, roadsides, 630 m, N 37°02'21"-E 31°37'66", 03.v.2003,
1. CINBILGEL 1625. (Th).

*A. palestina Reut.

Akseki, Mentesbey village, A.C.N.P., Kale hill, openings in
macchie, 810 m, 25.iv.2004, 1. CINBILGEL 2166. E. Medit.,
(Th).

A. pestalozzae Boiss.

ibradi, Uriinlii village, A.C.N.P., around entrance national
park, stony places, 620 m, N 37°02'32"-E 31°37'43",
03.v.2003, 1. CINBILGEL 1638. End., E. Medit., (Th).
Achillea setacea Waldst. & Kit.

ibradi, Ormana village, A.C.N.P., north of Degirmendere,
wet places, 750 m, 17.vii.2003, . CINBILGEL 2007. Euro.-
Sib., (H).

Onopordum acanthium L.

ibradi, Ormana village, A.C.N.P., in6ni hill, open macchie,
950 m, 26.v.2003, I. CINBILGEL 1872. (H).

Picnomon acarna (L.) Cass.

ibradi, Uriinli village, A.C.N.P., around entrance national
park, roadsides, 595 m, 04.x.2002, i. CINBILGEL 1455.
Medit., (Th).

Lamyropsis cynaroides (Lam.) Dittrich

ibradi, Uriinli village, A.C.N.P., around entrance national
park, on rocks, 620 m, 19.v.2003, I. CINBILGEL 1745. E.
Medit., (Ch).

Ptilostemon chamaepeuce (L.) Less.

ibradi, Uriinlii village, A.C.N.P., old pathway of Altinbesik
cavern, limestone cliffs, 640 m, 14.vi.2002, I. CINBILGEL
1098. Medit., (Ch).

Carduus nutans L.

ibradi, Uriinlii village, A.C.N.P., around Altinbesik hill, open
macchie, 650 m, 09.vi.2003, i. CINBILGEL 1930. (H).

C. argentatus L.

ibradi, Uriinli village, A.C.N.P., pathway of Altinbesik hill-
Manavgat river, openings in macchie, 630 m, 14.vi.2002, 1.
CINBILGEL 1067. E. Medit., (Th).

C. pycnocephalus L. subsp. pycnocephalus
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foradi, Uriinlii village, A.C.N.P., around entrance national
park, rocky places, 630 m, 19.v.2003, 1. CINBILGEL 1746.
Medit., (Th).

Tyrimnus leucographus (L.) Cass.

ibradi, Uriinlii village, A.C.N.P., around entrance national
park, on shady rocks, 630 m, 18.v.2003, I. CINBILGEL
1706. Medit., (Th).

Centaurea virgata Lam.

fbradi, Ormana village, A.C.N.P., inénii hill, roadsides, 1100
m, 16.vii.2004, I. CINBILGEL 2476. Ir.-Tur., (Ch).

C. calolepis Boiss.

ibradi, Uriinlii village, A.C.N.P., north of Degirmendere,
stony places, 750 m, 24.vii.2002, 1. CINBILGEL 1443. End.,
E. Medit., (Ch).

C. solsititialis L. subsp. pyracantha

ibradi, Uriinlii village, A.C.N.P., around Degirmendere
(hillsides), openings in macchie, 700 m, 12.vi.2002, 1.
CINBILGEL 1158. End., E. Medit., (Th).

C. iberica Trev. ex Spreng.

ibradi, Uriinlii village, A.C.N.P., around entrance national
park, roadsides, 620 m, 18.v.2003, I. CINBILGEL 1687. (H).
C. urvillei DC. subsp. urvillei

Akseki, Mentesbey village, A.C.N.P., around Kale hill, stony
places, 800 m., 25.v.2003, I. CINBILGEL 1829. E. Medit.,
(H).

C. urvillei DC. subsp. hayekiana Wagenitz

foradi, Uriinli village, A.C.N.P., upsides of Altinbesik
cavern, screes, 700 m, 14.vi.2002, 1. CINBILGEL 1093. Ir.-
Tur., (H).

Crupina crupinastrum (Moris) Vis.

Akseki, Mentegbey village, A.C.N.P., between Kale hill and
Manavgat river, openings in macchie, 800 m, 04.vii.2002, 1.
CINBILGEL 1340. (Th).

Cnicus benedictus L. var. kotschyi Boiss.

foradi, Uriinlii village, A.C.N.P., around Degirmendere (field
of old water mill), wet places, 707 m, N 37°02'64"-E
31°37'00", 13.iv.2003, 1. CINBILGEL 1593. (Th).
Carthamus dentatus Vahl subsp. dentatus

ibradi, Uriinlii village, A.C.N.P., around Degirmendere, stony
places, 700 m, 24.vii.2002, I. CINBILGEL 1438. (Th).
Staehelina lobelii DC.

foradi, Uriinli village, A.C.N.P., upsides of Altinbesik
cavern, rocky places, 500 m, 30.xi.2002, i. CINBILGEL
1489.

E. Medit., (Ch).

Carlina corymbosa L.

Ioradi, Uriinlii village, A.C.N.P., around Altinbesik hill,
openings in macchie, 620 m, 04.x.2002, 1. CINBILGEL
1453.

Medit., (H).

Xeranthemum annuum L.

foradi, Urinla village, A.C.N.P., around Degirmendere
(hillsides), openings in macchie, 700 m, 12.vi.2002, 1.
CINBILGEL 1147. (Th).

Echinops ritro L.

Akseki, Mentegbey village, A.C.N.P., between Kale hill and
Manavgat river, openings in macchie, 650 m, 04.vii.2002, 1.
CINBILGEL 1330. (Th).

Scolymus hispanicus L.

forad, Uriinli village, A.C.N.P., around Degirmendere, stony
places, 700 m, 24.vii.2002, 1. CINBILGEL 1414. Medit., (H).
Cichorium pumilum Jacq.

foradi, Urinlii village, A.C.N.P., around Degirmendere
(hillsides), openings in macchie, 934 m, N 37°02'64"-E
31°37'.25", 19.vi.2003, I. CINBILGEL 1953. E. Medit., (H).
Scorzonera elata Boiss.

ibradi, Urinlii village, A.C.N.P., around Degirmendere
(hillsides), stony slopes, 850 m, 13.vi.2004, . CINBILGEL
2425. E. Medit., (H).

S. eriophora DC.

ibradi, Ormana village, A.C.N.P., road of Indni hill,
roadsides, 1000 m, 10.v.2006, I. CINBILGEL 2618. End.,
(H).

Tragopogon longirostris  Bisch. ex Sch.Bip. var.
longirostris

ibradi, Ormana village, A.C.N.P., Inénii hill, stony slopes,
1100 m, 28.v.2006, I. CINBILGEL 2658. (H).

T. longirotris Bisch. ex Sch.Bip. var. abbreviatus Boiss.
Ibradi, Uriinlii village, A.C.N.P., around Degirmendere, wet-
stony places, 700 m, 24.vii.2002, I. CINBILGEL 1424. (H).
Leontodon crispus Vill. subsp. asper (Waldst. & Kit.)
Rohlena var. asper

ibradi, Diizlen district, A.C.N.P., Karasay hills, stony places,
1000 m, 26.v.2003, I. CINBILGEL 1856. (H).

Picris pauciflora Willd.

Ibradi, Uriinlii village, A.C.N.P., Altinbesik hill, stony places,
650 m, 09.vi.2003, 1. CINBILGEL 1940. Medit., (Th).

P. cyprica Lack

Akseki, Mentesbey village, A.C.N.P., pathway of Kale hill-
Manavgat river, roadsides, 550 m, 22.v.2004, i. CINBILGEL
2211. E. Medit., (Th).

Urospermum picroides (L.) F.W. Schmidt

Akseki, Mentesbey village, A.C.N.P., between Kale hill and
Manavgat river, macchie, 550 m, 04.vii.2002, i. CINBILGEL
1309. Medit., (Th).

Rhagadiolus stellatus (L.) Gaertn. var. stellatus

ibradi, Uriinlii village, A.C.N.P., around entrance national
park, openings in macchie, 662 m, N 37°02'31"-E 31°37'44",
23.iii.2003, I. CINBILGEL 1546. Medlit., (Th).

Sonchus asper (L.) Hill subsp. glaucescens (Jord.) Ball.
ibradi, Uriinli village, A.C.N.P., around entrance national
park, rocky places, 630 m, 03.v.2003, I. CINBILGEL 1621.
(H).

Pilosella x auriculoides (Lang) Sell & C.West

Akseki, Mentesbey village, A.C.N.P., north of Kale hill,
macchie, 800 m, 25.v.2003, i. CINBILGEL 1913. (H).
Steptorhamphus tuberosus (Jacq.) Grossh.

foradi, Urinla village, A.C.N.P., around Degirmendere
(hillsides), rocky places, 900 m, 13.vi.2002, I. CINBILGEL
1137. (H).

Lactuca intricata Boiss.

ibradi, Uriinlii village, A.C.N.P., around entrance national
park, roadsides, 640 m, 24.v.2007, 1. CINBILGEL 2693. E.
Medit.(mt.), (H).

Scariola viminea (L.) F.W. Schmidt

Akseki, Mentesbey village, A.C.N.P., north of Kale hill,
openings in macchie, 800 m, 25.v.2003, 1. CINBILGEL
1918.

(H).

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

foradi, Uriinli village, A.C.N.P., around Degirmendere,
macchie, 705 m, N 37°02'87"-E 31°36'77", 19.v.2003, 1.
CINBILGEL 1725. (Th).

Taraxacum hellenicum Dahlst.

fbradi, Uriinlii village, A.C.N.P., around entrance national
park, stony places, 638 m, N 37°02'34"-E 31°37'41",
03.v.2003, 1. CINBILGEL 1629. Medit., (H).

Chondrilla juncea L. var. juncea

Akseki, Mentesbey village, A.C.N.P., pathway of Kale hill-
Manavgat river, roadsides, 550 m, 11.viii.2003, 1.
CINBILGEL 2023. (H).

Crepis reuterana Boiss. subsp. reuterana
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foradi, Uriinli village, A.C.N.P., around Degirmendere, stony
places, 600 m., 23.vii.2002, I. CINBILGEL 1402. E. Medit.,
(H).

C. foetida L. subsp. foetida

ibradi, Uriinlii village, A.C.N.P., around Altinbesik hill, stony
places, 620 m, 19.v.2003, 1. CINBILGEL 1752. (Th).

C. foetida L. subsp. commutata (Spreng.) Babc.

Akseki, Mentesbey village, A.C.N.P., between Kale hill and
Manavgat river, openings in macchie, 600 m, 04.vii.2002, 1.
CINBILGEL 1308. (Th).

C. sancta (L.) Babc.

Akseki, Mentegbey village, A.C.N.P., between Kale hill and
Manavgat river, stony places, 600 m, 22.v.2004, I.
CINBILGEL 2201. (Th).

C. zacintha (L.) Babc.

Akseki, Mentesbey village, A.C.N.P., pathway of Kale hill-
Manavgat river, roadsides, 550 m, 25.iv.2004, 1.
CINBILGEL 2222. Medit., (Th).

C. micrantha Czerep.

ibrad, Uriinlii village, A.C.N.P., around Degirmendere, stony
places, 586 m, N 37°02'62"-E 31°37'02", 19.v.2003, I
CINBILGEL 1730. (Th).

CAMPANULACEAE

Campanula lyrata Lam. subsp. lyrata

foradi, Uriinlii village, A.C.N.P., around Degirmendere,
macchie, 708 m, N 37°02'77"-E 31°36'91", 19.v.2003, 1.
CINBILGEL 1726. End., (H).

C. propingua Fisch. & C.A.Mey.

ibradi, Uriinlii village, A.C.N.P., around Degirmendere
(hillsides), openings in macchie, 792 m, N 37°02'63"-E
31°37'22", 04.v.2003, 1. CINBILGEL 1669. Ir.-Tur., (Th).

C. delicatula Boiss.

foradi, Urinla village, A.C.N.P., around Degirmendere
(hillsides), openings in macchie, 700 m, 12.vi.2002, 1.
CINBILGEL 1157. (Th).

C. phrygia Jaub. & Spach.

Akseki, Mentegbey village, A.C.N.P., between Kale hill and
Manavgat river, openings in macchie, 550 m, 22.v.2004, 1.
CINBILGEL 2243. E. Medit., (Th).

C. peregrina L.

foradi, Uriinlii village, A.C.N.P., sides of Manavgat river,
riverside, 450 m, 19.vi.2003, . CINBILGEL 1976. E. Medit.,
(H).

Michauxia campanuloides L’Hér. ex Aiton

ibradi, Uriinlii village, A.C.N.P., around Degirmendere
(hillsides), macchie, 650 m, 13.vi.2002, . CINBILGEL 1119.
E. Medit., (H).

Legousia falcata (Ten.) Fritsch

foradi, Uriinlii village, A.C.N.P., around entrance national
park, rocky places, 630 m, 03.v.2003, I. CINBILGEL 1623.
Medit., (Th).

L. speculum-veneris (L.) Chaix

ibradi, Uriinlii village, A.C.N.P., around entrance national
park, open macchie, 620 m, N 37°02'32"-E 31°37'43",
03.v.2003, 1. CINBILGEL 1646. Medlit., (Th).

ERICACEAE

Arbutus andrachne L.

fbradi, Uriinlii village, A.C.N.P., between Altinbesik hill and
Altinbesik cavern, macchie, 550 m, 04.x.2002, I.
CINBILGEL 1460. (Ph).

PRIMULACEAE
Cyclamen cilicicum Boiss. & Heldr. var. cilicicum
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ibradi, Uriinli village, A.C.N.P., old pathway of Altinbesik
cavern, rocky slopes, 699 m, N 37°02'00"-E 31°37'89",
30.xi.2002, I. CINBILGEL 1490. End., E. Medit. (mt), (G).
Lysimachia atropurpurea L.

ibradi, Diizlen district, A.C.N.P., around Cuvalli hill, stony
places, 950 m, 26.v.2003, i. CINBILGEL 1892. E. Medlit.,
(Th).

Anagallis arvensis L. var. caerulea (L.) Gouan

foradi, Urinla village, A.C.N.P., around Degirmendere
(hillsides), stony slopes, 701 m, N 37°02'61"-E 31°37'12",
13.iv.2003, 1. CINBILGEL 1599. (Th).

STYRACACEAE

Styrax officinalis L.

ibradi, Uriinli village, A.C.N.P., around Degirmendere,
macchie, 650 m, 23.vii.2002, 1. CiNBiLGEL 1400. (Ph).

OLEACEAE

Jasminum fruticans L.

ibradi, Uriinlii village, A.C.N.P., Altinbesik hill, macchie,
660 m, 18.v.2003, I. CINBILGEL 1710. Medit., (Ph).
Fontanesia philliraeoides Labill. subsp. philliraeoides
ibradi, Uriinlii village, A.C.N.P., pathway of Altinbesik hill-
Manavgat river, macchie, 550 m, 14.vi.2002, i. CINBILGEL
1030. E. Medit., (Ph).

Fraxinus ornus L. subsp. cilicica (Lingelsh.) Yalt.

ibradi, Ormana village, A.C.N.P., inénii hill, macchie, 1120
m, 01.v.2006, I. CINBILGEL 2602. End., E. Medit., (Ph).

F. angustifolia Vahl subsp. angustifolia

ibradi, Ormana village, A.C.N.P., southeast of Inénii hill,
macchie, 900 m, 26.v.2003, I. CINBILGEL 1891. (Ph).

Olea europaea L. var. sylvestris (Mill.) Lehr

foradi, Urinli village, A.C.N.P., pathway of Altinbesik hill-
Manavgat river, macchie, 550 m, 14.vi.2002, i. CINBILGEL
1099. Medit., (Ph).

Phillyrea latifolia L.

ibradi, Oriinli village, A.C.N.P., around Degirmendere,
macchie, 650 m, 13.iv.2003, I. CINBILGEL 1609. Medit.,
(Ph).

APOCYNACEAE

Nerium oleander L.

ibradi, Uriinla village, A.C.N.P., around Altinbesik cavern,
rill sides, 400 m, 14.vi.2002, I. CINBILGEL 1079. Medit.,
(Ph).

ASCLEPIADACEAE

Vincetoxicum  canescens  (Willd.)  Decne.  subsp.
pedunculata Browicz

Ibradi, Ormana village, A.C.N.P., in6nii hill, stony slopes,
1100 m., 28.v.2006, I. CINBILGEL 2657. End., E. Medit.,
(H).

V. tmoleum Boiss.

ibradi, Ormana village, A.C.N.P., southeast of Inénii hill,
oepnings in macchie, 950 m, 30.v.2004, 1. CINBILGEL
2334.

Ir.-Tur., (H).

V. fuscatum (Hornem.) Rchb. subsp. boissieri (Kusn.)
Browicz.

fbradi, Ormana village, A.C.N.P., Inénii hill, macchie, 1050
m, 28.v.2006, I. CINBILGEL 2650. End., Ir.-Tur., (H).
Cionura erecta (L.) Griseb.

Ibradi, Uriinlii village, A.C.N.P., sides of Manavgat river,
riverside, 400 m, 14.vi.2002, 1. CINBILGEL 1014. E. Medit.,
(Ph).

GENTIANACEAE
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Centaurium pulchellum (Sw.) Druce
foradi, Uriinli village, A.C.N.P., near Manavgat river,
openings in macchie, 400 m, N 37°02'16"-E 31°38'26",
20.vi.2003, I. CINBILGEL 1981. (Th).

CONVOLVULACEAE

Convolvulus cantabrica L.

ibradi, Ormana village, A.C.N.P., inonii hill, roadsides, 1100
m, 30.v.2004, i. CINBILGEL 2325. (H).

C. arvensis L.

ibradi, Ormana village, A.C.N.P., south of Inonii hill,
meadows, 900 m, 30.v.2004, 1. QiNBiLGEL 2342. (H).

C. betonicifolius Mill. subsp. betonicifolius

ibradi, Uriinlii village, A.C.N.P., north of Degirmendere,
fallow fields, 750 m, 01.vii.2002, 1. QiNBILGEL 1270. (H).

CUSCUTACEAE

Cuscuta approximata Bab. var. approximata

fbradi, Uriinla village, A.C.N.P., Altinbesik hill, on Salvia
tomentosa, 660 m, N 37°02'02"-E 31°37'84", 09.vi.2003, 1.
CINBILGEL 1931. (Vp).

BORAGINACEAE

Heliotropium europaeum L.

fbradi, Uriinlii village, A.C.N.P., around entrance national
park, roadsides, 630 m, 04.x.2002, i. CINBILGEL 1468.
Medit., (Th).

H. hirsutissimum Grauer

Toradi, Uriinlii village, A.C.N.P., around entrance national
park, roadsides, 630 m, 04.x.2002, I. CINBILGEL 1467. E.
Medit., (Th).

Asperugo procumbens L.

Ibradi, Uriinli village, A.C.N.P., Altinbesik hill, stony places,
609 m, N 37°01'96"-E 31°37'93", 12.iv.2003, 1. CINBILGEL
1580. Euro.-Sib., (Th).

Myosotis stricta Link ex Roem. & Schult.

Toradi, Uriinlii village, A.C.N.P., around entrance national
park, stony places, 633 m, N37°02'30"-E 31°37'44",
12.iv.2003, 1. CINBILGEL 1559. Euro.-Sib., (Th).
Cynoglossum creticum Mill.

Ibradi, Ormana village, A.C.N.P., In6nii hill, stony places,
1110 m, 30.v.2004, I. CINBILGEL 2293. (H).

C. montanum L.

Toradi, Uriinlii village, A.C.N.P., around entrance national
park, rocky places, 620 m, 03.v.2003, 1. CINBILGEL 1624.
Euro.-Sib., (H).

Buglossoides arvensis (L.) Johnst.

Akseki, Mentesbey village, A.C.N.P., between Kale hill and
Manavgat river, stony places, 600 m, 22.v.2004, 1.
CINBILGEL 2210. (Th).

Echium italicum L.

ibradi, Ormana village, A.C.N.P., inénii hill, open macchie,
1120 m, 30.v.2004, I. CINBILGEL 2301. Medit., (H).
Onosma oreodoxum Boiss.

Ioradi, Urinlii village, A.C.N.P., north of Degirmendere,
openings in macchie, 750 m, 12.vi.2002, I. CINBILGEL
1190.

E. Medit., (H).

O. frutescens Lam.

foradi, Uriinli village, A.C.N.P., Altinbesik hill, rock
crevices, 658 m, N 37°02'15"-E031°37'72", 22.ii.2003, I.
CINBILGEL 1514. E. Medit., (H).

O. bracteosum Hausskn. & Bornm.

Ioradi, Urinlii village, A.C.N.P., north of Degirmendere,
stony places, 700 m, N 37°02'92"-E 31°36'74", 10.vi.2003, I.
CINBILGEL 1945. End., Ir.-Tur., (H).

Cerinthe minor L. subsp. minor

fbradi, Ormana village, A.C.N.P., south of inéni hill, on
rocks, 910 m, 06.x.2002, 1. CINBILGEL 1487. Euro.-Sib.,
(H).

Anchusa undulata L. subsp. hybrida (Ten.) Cout.

ibradi, Uriinlii village, A.C.N.P., north of Degirmendere,
stony places, 750 m., 12.vi.2002, 1. CINBILGEL 1224.
Medit., (H).

A. azurea Mill. var. azurea

Akseki, Urinli village, A.C.N.P., around Degirmendere,
roadsides, 770 m., 23.vii.2002, I. CINBILGEL 1390. (H).

A. barrelieri (All.) Vitman var. orientalis Gusul.

ibradi, Uriinlii village, A.C.N.P., around Degirmendere, stony
places, 702 m, N 37°02'63"-E 31°37'02", 13.iv.2003, I
CINBILGEL 1595. (Th).

Alkanna pamphylica Hub.-Mor. & Reese

fbradi, Ormana village, A.C.N.P., inénii hill, on rocks, 1110
m, 10.v.2006, I. CINBILGEL 2624. End., E. Medit., (H).

A. oreodoxa Hub.-Mor.

ibradi, Uriinlii village, A.C.N.P., Arikaya, rock crevices, 620
m, N 37°02'01"-E 31°37'98", 18.i.2003, 1. CINBILGEL 1506.
End., E. Medit., (H).

SOLANACEAE

Solanum nigrum L. subsp. nigrum

fbradi, Uriinli village, A.C.N.P., around Degirmendere, stony
slopes, 700 m, 23.vii.2002, i. CINBILGEL 1383. (Th).
Lycopersicon esculentum Mill.

Akseki, Mentesbey village, A.C.N.P., side of Manavgat river,
roadsides, 550 m, 04.vii.2002, I. CINBILGEL 1342. (Th).
Mandragora autumnalis Bertol.

foradi, Uriinli village, A.C.N.P., around Altinbesik hill,
under of Juniperus excelsa, 607 m, N 37°02'03"-E 31°37'88",
22.ii.2003, 1. CINBILGEL 1517. Medit., (H).

Hyoscyamus aureus L.

fbradi, Uriinli village, A.C.N.P., around Arikaya, rocky
places, 606 m, N 37°02'08"-E 31°38'01", 18.i.2003, 1.
CINBILGEL 1509. E. Medit., (H).

SCROPHULARIACEAE

Verbascum orientale (L.) All.

foradi, Uriinlii village, A.C.N.P., around entrance national
park, stony slopes, 628 m, N 37°02'32"-E 31°37'52",
03.v.2003, I. CINBILGEL 1631. E. Medit., (Th).

V. myriocarpum Boiss. & Heldr.

Akseki, Mentesbey village, A.C.N.P., north of Kale hill,
rocky places, 800 m, 25.v.2003, i. CINBILGEL 1823. End.,
E. Medit., (H).

V. glomerulosum Hub.-Mor.

foradi, Uriinli village, A.C.N.P., Altinbesik hill, openings in
macchie, 650 m, 09.vi.2003, i. CINBILGEL 1925. End., E.
Medit., (H).

Scrophularia scopoli [Hoppe ex] Pers. var. scopolii

ibradi, Ormana village, A.C.N.P., south of Inénii hill, wet-
shady rocky slopes, 1050 m, 28.v.2006, i. CINBILGEL 2641.
(H).

S. lucida L.

fbradi, Uriinlii village, A.C.N.P., entrance Altinbesik cavern,
stony slopes, 400 m, 18.v.2003, 1. CINBILGEL 1689. Medlit.,
(Ch).

S. canina L. subsp. bicolor (Sm.) Greuter

ibradi, Ormana village, A.C.N.P., Inénii hill, stony places,
1100 m, 30.v.2004, 1. CINBILGEL 2296. E. Medit., (Ch).
Misopates orontium (L.) Raf.

Ibradi, Uriinli village, A.C.N.P., around Degirmendere, stony
places, 650 m, 02.vii.2002, I. CINBILGEL 1274. (Th).
Chaenorhinum minus (L.) Lange subsp. minus
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foradi, Uriinlii village, A.C.N.P., around Degirmendere,
openings in macchie, 700 m, 12.vi.2002, I. CINBILGEL
1188. (Th).

Linaria chalepensis (L.) Mill. var. chalepensis

Akseki, Mentesbey village, A.C.N.P., Kale hill, openings in
macchie, 810 m, 25.iv.2004, 1. CINBILGEL 2148. E. Medit.,
(Th).

L. simplex (Willd.) DC.

Akseki, Mentesbey village, A.C.N.P., Kale hill, openings in
macchie, 810 m, 25.iv.2004, 1. CINBILGEL 2147. Medit.,
(Th).

Cymbalaria microcalyx (Boiss.) Wettst.

Ibradi, Uriinlii village, A.C.N.P., Arikaya, rock crevices, 610
m, N 37°02'03"-E 31°37'99", 18.i.2003, 1. CINBILGEL 1508.
E. Medit., (H).

Kickxia elatine (L.) Dumort. subsp. critina (Mabille)
Greuter

foradi, Urtnla village, A.C.N.P., around Degirmendere, wet
places, 650 m, 13.vi.2004, I. CINBILGEL 2426. Medit.,
(Th).

Digitalis cariensis Boiss. ex Jaub. & Spach.

Akseki, Mentesbey village, A.C.N.P., north of Kale hill,
rocky slopes, 800 m, 25.v.2003, i. CINBILGEL 1826. End.,
E. Medit., (H).

Veronica pusilla Kotschy var. pusilla

foradi, Uriinlu village, A.C.N.P., Altinbesik hill, wet-stony
places, 630 m, N 37°02'06"-E 31°37'81", 22.ii.2003, I.
CINBILGEL 1528. Ir.-Tur., (Th).

V. cymbalaria Bodard

ibradi, Uriinlii village, A.C.N.P., old pathway of Altinbesik
cavern, rocky slopes, 580 m, N 37°02'10"-E 31°38'04",
18.i.2003, 1. CINBILGEL 1510. Medit., (Th).

V. trichadena Jord. & Fourr.

fbradi, Ormana village, A.C.N.P., east of Inénii hill, stony
places, 1100 m, N 37°04'34"-E 31°36'06", 30.v.2004, I.
CINBILGEL 2302. Medit., (Th).

V. hederifolia L.

ibradi, Uriinlii village, A.C.N.P., around Degirmendere, stony
places, 700 m, N 37°03'42"-E 31°36'04", 13.iv.2003, I.
CINBILGEL 1608. (Th).

V. anagallis-aquatica L.

foradi, Uriinlii village, A.C.N.P., Degirmendere, rill sides,
700 m, N 37°02'90"-E 31°36'76", 10.vi.2003, 1. CINBILGEL
1947. (H).

V. multifida L.

ibradi, Ormana village, A.C.N.P., In6nii hill, stony places,
1120 m, N 37°04'32"-E 31°35'94", 30.v.2004, i. CINBILGEL
2348. End., Ir.-Tur., (H).

Parentucellia latifolia (L.) Caruel subsp. latifolia

foradi, Uriinli Vvillage, A.C.N.P., north of Degirmendere,
wet meadows, 769 m, N 37°03'15"-E 31°36'36", 13.iv.2003,
I. CINBILGEL 1605. Medit., (Th).

OROBANCHACEAE

Orobanche nana Noé ex Beck

ibradi, Uriinlii village, A.C.N.P., around Degirmendere
(hillsides), wet places, 801 m, N 37°02'64"-E 31°37'24",
04.v.2003, . CINBILGEL 1661. (Vp).

O. purpurea Jacq.

fbradi, Ormana village, A.C.N.P., south of Inénii hill,
openings in macchie, 950 m, N 37°04'31"-E 31°36'08",
30.v.2004, I. CINBILGEL 2318. (Vp).

O. cernua Loefl.

ibradi, Ormana village, A.C.N.P., south of Inéni hill,
macchie, 900 m, N 37°04'04"-E 31°36'43", 28.v.2006, 1.
CINBILGEL 2642. (Vp).
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ACANTHACEAE

Acanthus spinosus L.

ibradi, Ormana village, A.C.N.P., around Degirmendere,
stony places, 750 m, 17.vii.2003, I. CINBILGEL 2014. E.
Medit., (H).

VERBENACEAE

Verbena officinalis L.

Akseki, Mentesbey village, A.C.N.P., pathway Kale hill-
Manavgat river, roadsides, 550 m, 04.ii.2002, 1.
CINBILGEL 1316. (H).

Vitex agnus-castus L.
ibradi, Uriinlii village, A.C.N.P., Degirmendere, stream bank,
700 m, 12.vi.2002, 1. QINBILGEL 1169. Medit., (Ph).

LAMIACEAE

Ajuga chamaepitys (L.) Schreb. subsp. chia var. chia
Akseki, Mentesbey village, A.C.N.P., between Kale hill and
Manavgat river, stony places, 600 m, 04.vii.2002, 1.
CINBILGEL 1329. (Th).

A. chamaepitys (L.) Schreb. subsp. mesogitana

ibradi, Urinlii village, A.C.N.P., around Degirmendere
(hillsides), rock crevices, 750 m, 13.vi.2002, . CINBILGEL
1154. E. Medit. (mt.), (H).

A. chamaepitys (L.) Schreb. subsp. cuneatifolia (Stapf) P.H.
Davis

ibradi, Ormana village, A.C.N.P., around Degirmendere,
rocky slopes, 910 m, 06.x.2002, I. CINBILGEL 1483. (H).
Teucrium scordium L. subsp. scordioides (Schreb.) Maire
& Petitm.

ibradi, Ormana village, A.C.N.P., around Degirmendere, wet
places, 850 m, 17.vii.2003, I. CINBILGEL 2010. Euro.-Sib.,
(H).

T. chamaedrys L. subsp. chamaedrys

ibradi, Urinlii village, A.C.N.P., around Degirmendere
(hillsides), macchie, 810 m, 13.vi.2002, 1. CINBILGEL 1107.
Euro.-Sib., (Ch).

T. polium L.

ibradi, Urinli village, A.C.N.P., around Degirmendere
(hillsides), macchie, 700 m, 13.vi.2002, 1. CINBILGEL 1205.
(Ch).

T. lamiifolium d’Urv. subsp. lamiifolium

ibradi, Uriinlii village, A.C.N.P., upper sides (peak) of
Altinbesik cavern, macchie, 950 m, N 37°02'48"-E 31°37'81",
19.vi.2003, 1. CINBILGEL 1957. (H).

Scutellaria rubicunda Hornem. subsp. brevibracteata
(Stapf) J.R.Edm.

ibradi, Diizlen district, A.C.N.P., around Cuvalli hill, rocky
slopes, 950 m, 16.vii.2004, 1. CINBILGEL 2487. End., E.
Medit., (H).

S. salviifolia Benth.

Akseki, Mentesbey village, A.C.N.P., around Kale hill, stony
slopes, 800 m, 25.v.2003, I. CINBILGEL 1838. End., (H).

S. orientalis L. subsp. alpina (Boiss.) O.Schwarz var.
glandulosissima O.Schwarz

ibradi, Ormana village, A.C.N.P., In6nii hill, stony places,
1110 m, 30.v.2004, 1. CINBILGEL 2292. End., (Ch).
Phlomis grandiflora H.S.Thomps. var. grandiflora

ibradi, Uriinli village, A.C.N.P., around entrance national
park, rocky places, 620 m, 18.v.2003, 1. CINBILGEL 1713
(a). End., E. Medit., (Ph).

P. viscosa Poir.

Ibradi, Uriinli village, A.C.N.P., around entrance national
park, rocky places, 620 m, 18.v.2003, I. CINBILGEL 1713.
E. Medit., (Ph).

P. leucophracta P.H.Davis & Hub.-Mor.
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Akseki, Mentesbey village, A.C.N.P., between Kale hill and
Manavgat river, macchie, 650 m, 22.v.2004, i. CINBILGEL
2182. End., E. Medit., (Ph).

Lamium garganicum L. subsp. nepetifolium (Boiss.)
R.Mill

ibradi, Ormana village, A.C.N.P., around Inénii hill, stony
places, 1000 m, N 37°04'35"-E 31°36'04", 30.v.2004, I.
CINBILGEL 2304. End., E. Medit., (H).

L. amplexicaule L.

fbradi, Uriinla village, A.C.N.P., Altinbesik hill, stony places,
628 m, N 37°02'16"-E 31°37'70", 22.ii.2003, I. CINBILGEL
1527. Euro.-Sib., (Th).

Ballota latibracteolata P.H.Davis & Doroszenko

Akseki, Mentesbey village, A.C.N.P., south sides of Kale
hill, macchie, 762 m, N 37°01'53"-E 31°38'74", 16.vii.2004,
I. CINBILGEL 2452. End., E. Medit., (H).

Marrubium vulgare L.

fbradi, Uriinlii village, A.C.N.P., around entrance national
park, roadsides, 610 m, 09.xi.2003, I. CINBILGEL 2032.
(H).

Sideritis arguta Boiss. & Heldr.

ibradi, Ormana village, A.C.N.P., around Degirmendere,
openings in macchie, 750 m, N 37°03'47"-E 31°35'96",
17.vii.2003, I. CINBILGEL 2013. End., E. Medit., (H).

S. perfoliata L.

foradi, Uriinlii village, A.C.N.P., old pathway of Altinbesik
cavern, openings in macchie, 610 m, 12.vi.2002, 1.
CINBILGEL 1012. E. Medit., (H).

Stachys cretica L. subsp. vacillans Rech.f.

ibradi, Uriinlii village, A.C.N.P., around entrance national
park, openings in macchie, 610 m, 18.v.2003, i. CINBILGEL
1715. E. Medit., (H).

S. byzantina K.Koch ex Scheele

Akseki, Mentesbey village, A.C.N.P., around Kale hill,
openings in macchie, 750 m, 16.vii.2004, 1. CINBILGEL
2494.

Euro.-Sib., (H).

S. woronowii (Schischk. ex Grossh.) R.Mill

ibradi, Ormana village, A.C.N.P., around Degirmendere,
openings in macchie, 732 m, N 37°02'65"-E 31°37'11",
04.v.2003, I. CINBILGEL 1663. Ir.-Tur., (Th).

Melissa officinalis L. subsp. altissima

foradi, Uriinlii village, A.C.N.P., around Degirmendere, near
rills, 700 m, 23.vii.2002, I. CINBILGEL 1385. E. Medit.,
(H).

Nepeta italica L.

Ioradi, Uriinli village, A.C.N.P., around Degirmendere,
openings in macchie, 650 m, 02.vii.2002, i. CINBILGEL
1269.

(Ch).

Origanum saccatum P.H.Davis

Akseki, Mentesbey village, A.C.N.P., around Kale hill, stony
slopes, 750 m, 16.vii.2004, 1. CINBILGEL 2447. End., E.
Medit., (H).

O. majorana L.

Ioradi, Uriinli village, A.C.N.P., around Degirmendere,
openings in macchie, 650 m, 24.vii.2002, i. CINBILGEL
1420.

E. Medit., (Ch).

Satureja cuneifolia Ten.

Toradi, Uriinlii village, A.C.N.P., around Degirmendere, rock
crevices, 650 m, 23.vii.2002, 1. CINBILGEL 1397. Medit.,
(Ch).

Clinopodium vulgare L. subsp. vulgare

foradi, Uriinli village, A.C.N.P., around Degirmendere,
macchie, 650 m, 02.vii.2002, I. CINBILGEL 1275. (H).

C. vulgare L. subsp. arundanum (Boiss.) Nyman

foradi, Uriinlii Village, A.C.N.P., around Degirmendere
(hillsides), macchie, 750 m, 13.vi.2002, 1. CINBILGEL 1104.
(H).

Acinos rotundifolius Pers.

ibradi, Uriinli village, A.C.N.P., around Degirmendere,
openings in macchie, 722 m, N 37°02'79"-E 31°36'88",
04.v.2003, . CINBILGEL 1656. (Th).

Micromeria myrtifolia Boiss. & Hohen

Akseki, Mentesbey village, A.C.N.P., between Kale hill and
Manavgat river, macchie, 650 m, 24.v.2003, i. CINBILGEL
1779. E. Medit., (Ch).

M. graeca (L.) Benth. ex Rchb. subsp. graeca

ibrad, Uriinlii village, A.C.N.P., around Degirmendere, stony
places, 700 m, 13.vi.2002, I. CINBILGEL 1204. Medit.,
(Ch).

*M. cremnophila Boiss. & Heldr. subsp. amana (Rech.f.)
P.H.Davis

foradi, Urinla village, A.C.N.P., around Degirmendere
(hillsides), on rocks, 800 m, 12.vi.2004, I. CINBILGEL
2388.

End., E. Medit., (Ch).

Thymbra spicata L. var. spicata

ibradi, Uriinlii village, A.C.N.P., north of Degirmendere,
open macchie, 700 m, 24.vii.2002, I. CINBILGEL 1419. E.
Medit., (Ch).

Mentha x piperita L.

fbradi, Uriinlii village, A.C.N.P., sides of Manavgat river,
riverside, 450 m, 20.V1.2003, i. CINBILGEL 1970. (H).

M. longifolia (L.) Huds. subsp. typhoides (Brig.) Harley var.
typhoides

Ibradi, Uriinlii village, A.C.N.P., Degirmendere, rill sides,
700 m, N 37°02'90"-E 31°36'76", 17.vii.2003, I. CINBILGEL
2001. (H).

Ziziphora capitata L.

Akseki, Mentesbey village, A.C.N.P., between Kale hill and
Manavgat river, roadsides, 500 m, 22.v.2004, I. CINBILGEL
2207. Ir.-Tur., (Th).

Salvia tomentosa Mill.

fbradi, Uriinlii village, A.C.N.P., Altinbesik hill, openings in
macchie, 650 m, N 37°02'02"-E 31°37'84", 09.vi.2003, 1.
CINBILGEL 1934. Medit., (Ch).

S. viridis L.

fbradi, Uriinlii village, A.C.N.P., around entrance national
park, open macchie, 620 m, N 37°02'32"-E 31°37'43",
03.v.2003, 1. CINBILGEL 1640. Medit., (Th).

S. sclarea L.

Ibradi, Uriinlii village, A.C.N.P., around entrance national
park, roadsides, 620 m, 13.vi.2002, I. CINBILGEL 1192.
(H).

S. virgata Jacq.

Akseki, Mentesbey village, A.C.N.P., Kale hill, stony places,
800 m, 03.vii.2002, 1. CINBILGEL 1300. Ir.-Tur., (H).

S. verbenaca L.

ibradi, Uriinlii village, A.C.N.P., north of Degirmendere,
open macchie, 765 m, N 37°03'03"-E 31°36'67", 13.iv.2003,
I. CINBILGEL 1601. Medit., (H).

PLUMBAGINACEAE

Plumbago europaea L.

fbradi, Uriinlu village, A.C.N.P., upper sides of Altinbesik
cavern , rocky places, 950 m, N 37°02'48"-E 31°37'81",
19.vi.2003, 1. CINBILGEL 1956. Euro.-Sib., (H).

PLANTAGINACEAE
Plantago lanceolata L.
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foradi, Uriinli village, A.C.N.P., around Degirmendere, stony
places, 700 m, N 37°02'90"-E 31°36'76", 10.vi.2003, I.
CINBILGEL 1950. (H).

P. lagopus L.

ibradi, Uriinlii village, A.C.N.P., around entrance national
park, stony places, 630 m, N 37°02'31"-E 31°37'43",
13.iv.2003, 1. CINBILGEL 1610. Medit., (H).

P.afralL.

fbradi, Uriinlii village, A.C.N.P., around Altinbesik cavern,
stony places, 450 m, 18.v.2003, 1. CINBILGEL 1701. (Th).

THYMELACEAE

Daphne sericea Vahl

ibradi, Uriinlii village, A.C.N.P., between Altinbesik hill and
Manavgat river, macchie, 542 m, N 37°01'79"-E 31°37'90",
22.ii.2003, 1. CINBILGEL 1520. E. Medlit., (Ph).

D. gnidioides Jaub. & Spach

fbradi, Uriinli village, A.C.N.P., around Altinbesik cavern,
macchie, 500 m, 04.x.2002, I. CINBILGEL 1459. E. Medit.,
(Ph).

LAURACEAE

Laurus nobilis L.

fbradi, Uriinlii village, A.C.N.P., around Altinbesik cavern,
rill sides, 400 m, 13.vi.2002, 1. CINBILGEL 1092. Medit.,
(Ph).

SANTALACEAE

Thesium billardieri Boiss.

ibradi, Diizlen district, A.C.N.P., around Cuvalli hill, stony
places, 950 m, 16.vii.2004, i. CINBILGEL 2485. Ir.-Tur.,
(H).

Osyris alba L.

fbradi, Uriinlii village, A.C.N.P., Altinbesik hill, openings in
macchie, 650 m, 18.v.2003, I. CINBILGEL 1709. Medit.,
(Ch).

RAFFLESIACEAE

Cytinus hypocistis L. subsp. kermesinus (Guss.) Wettst.
foradi, Uriinli village, A.C.N.P., around Degirmendere,
under Quercus coccifera, 741 m, N 37°02'98"-E 31°36'70",
04.v.2003, 1. CINBILGEL 1652. Medit., (Vp).

ARISTOLOCHIACEAE

Aristolochia lycica P.H.Davis & M.S.Khan

Tbradi, Uriinlii village, A.C.N.P., around Degirmendere, open
macchie, 772 m, N 37°03'07"-E 31°36'63", 13.iv.2003, 1.
CINBILGEL 1602. End., E. Medit., (H).

A. paecilantha Boiss.

fbradi, Ormana village, A.C.N.P., south of inonii hill,
meadows, 900 m, N 37°04'18"-E 31°36'32", 30.v.2003, 1.
CINBILGEL 2308. E. Medit., (H).

EUPHORBIACEAE

Andrachne telephioides L.

Akseki, Mentesbey village, A.C.N.P., between Kale hill and
Manavgat river, stony places, 650 m, 04.vii.2002, I.
CINBILGEL 1363. (H).

Chrozophora tinctoria (L.) Raf.

Toradi, Uriinlii village, A.C.N.P., around entrance national
park, roadsides, 630 m, 04.x.2002, I. CINBILGEL 1451.
(Th).

Mercurialis annua L.

fbradi, Uriinlii village, A.C.N.P., around entrance national
park, roadsides, 620 m, 22.ii.2003, i. CINBILGEL 1526.
(Th).
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Euphorbia cardiophylla Boiss. & Heldr.

ibradi, Ormana village, A.C.N.P., indnii hill, rocky places,
1150 m, 01.v.2006, I.CINBILGEL 2605. End., (H).

E. helioscopia L.

ibradi, Uriinlii village, A.C.N.P., around entrance national
park, stony places, 630 m, N 37°02'35"-E 31°37'42",
12.iv.2003, 1. CINBILGEL 1569. (Th).

E. arvalis Boiss. & Heldr.

ibradi, Uriinli village, A.C.N.P., around entrance national
park, roadsides, 629 m, N 37°02'32"-E 31°37'49", 12.iv.2003,
I. CINBILGEL 1571. Ir.-Tur., (Th).

E. peplus L. var. peplus

Ibradi, Oriinli village, A.C.N.P., around Altinbesik cavern,
rocky places, 458 m, N 37°02'20"-E 31°37'99", 22.ii.2003, 1.
CINBILGEL 1535. (Th).

E. peplus L. var. minima

fbradi, Uriinli village, A.C.N.P., Altinbesik hill, stony places,
650 m, 12.iv.2003, I. CINBILGEL 1591. (Th).

E. taurinensis All.

Akseki, Mentegbey village, A.C.N.P., between Kale hill and
Manavgat river, roadsides, 600 m, 24.v.2003, 1. CINBILGEL
1777. (Th).

E. falcata L. subsp. falcata var. falcata

fbradi, Uriinlii village, A.C.N.P., around entrance national
park, stony places, 630 m, N 37°02'31"-E 31°37'43",
12.iv.2003, 1. CINBILGEL 1565. (Th).

E. kotschyana Fenzl

ibradi, Ormana village, A.C.N.P., south of Inénii hill, open
macchie, 1000 m, 30.v.2004, I. CINBILGEL 2327. E. Medlit.
(mt.), (Ch).

URTICACEAE
Urtica urens L.
fbradi, Ormana village, A.C.N.P., south of inonii hill, wet-
shady places, 1050 m, 28.v.2006, 1. CINBILGEL 2645. (Th).

MORACEAE

Ficus carica L. subsp. carica

ibradi, Uriinli village, A.C.N.P., entrance Altinbesik cavern,
rill sides, 400 m, 18.v.2003, I. QiNBTLGEL 1691. (Ph).

JUGLANDACEAE

Juglans regia L.

ibradi, Uriinlii village, A.C.N.P., around Degirmendere, open
macchie, 750 m, 10.vi.2003, I. CINBILGEL 1944. (Ph).

PLATANACEAE

Platanus orientalis L.

foradi, Uriinlii village, A.C.N.P., sides of Manavgat river,
riversides, 450 m, 12.vi.2002, i. CINBILGEL 1070. (Ph).

FAGACEAE

Quercus infectoria Olivier subsp. boissieri (Reut.)
0.Schwarz

ibradi, Uriinlii village, A.C.N.P., pathway of Manavgat river,
macchie, 550 m, 04.vii.2002, I. CINBILGEL 1370. (Ph).

Q. cerris L. var. cerris

fbradi, Ormana village, A.C.N.P., southwest of Inénii hill,
macchie, 900 m, N 37°04'04"-E 31°36'44", 28.v.2006, 1.
CINBILGEL 2638. Medit., (Ph).

Q. trojana Webb

ibradi, Ormana village, A.C.N.P., southeast of Inénii hill,
macchie, 950 m, 26.v.2003, I. CINBILGEL 1875. E. Medit.,
(Ph).

Q. coccifera L.
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Akseki, Mentesbey village, A.C.N.P., between Kale hill and
Manavgat river, macchie, 650 m, 04.vii.2002, I. CINBILGEL
1341. Medit., (Ph).

CORYLACEAE

Ostrya carpinifolia Scop.

Akseki, Mentesbey village, A.C.N.P., between Kale hill and
Manavgat river, macchie, 550 m, 04.vii.2002, I. CINBILGEL
1372. Medit., (Ph).

SALICACEAE

Populus nigra L. subsp. caudina (Ten.) Bugala

ibradi, Ormana village, A.C.N.P., north of Degirmendere,
near rills, 750 m, 17.vii.2003, . CINBILGEL 2020. (Ph).

LILIOPSIDA

ARACEAE

Arum dioscoridis Sm. var. luschanii R.R.Mill

ibradi, Uriinlii village, A.C.N.P., around entrance national
park, rocky places, 640 m, 19.v.2003, 1. CINBILGEL 1737.
End., E. Medit., (G).

Biarum pyrami (Schott) Engl.

ibradi, Uriinlii village, A.C.N.P., around entrance national
park, stony places, 700 m, 06.x.2002, 1. CINBILGEL 1484.
(G).

Arisarum vulgare Targ.Tozz. subsp. vulgare

ibradi, Uriinlii village, A.C.N.P., around Degirmendere
(hillsides), on shady rocks, 715 m, N 37°02'28"-E 31°37'43",
18.i.2003, 1. CINBILGEL 1502. Medit., (G).

Drancunculus vulgaris Schott

foradi, Uriinlii village, A.C.N.P., around Degirmendere, open
macchie, 585 m, 09.iv.2004, 1. CINBILGEL 2078. E. Medit.,

G).

LILIACEAE

Smilax excelsa L.

Akseki, Mentegbey village, A.C.N.P., between Kale hill and
Manavgat river, macchie, 550 m, 04.vii.2002, i. CINBILGEL
1343. Eux., (Ph).

S. aspera L.

fbradi, Uriinli village, A.C.N.P., around Altinbesik cavern,
stony slopes, 400 m, 04.x.2002, 1. CINBILGEL 1458. (Ph).
Ruscus aculeatus L. var. angustifolius Boiss.

Toradi, Uriinlii village, A.C.N.P., old pathway of Altinbesik
cavern, macchie, 550 m, 12.vi.2002, 1. CINBILGEL 1054.
(Ch).

Asparagus acutifolius L.

Akseki, Mentesbey village, A.C.N.P., between Kale hill and
Manavgat river, macchie, 500 m, 04.vii.2002, i. CINBILGEL
1361. Medit., (Ch).

Asphodeline lutea (L.) Rchb.

Toradi, Uriinlii village, A.C.N.P., around Arikaya, limestone
cliffs, 620 m, 10.iv.2004, I. CINBILGEL 2118. Medit., (H).
Allium flavum L. subsp. tauricum (Besser ex Rchb.) Stearn
var. tauricum

Akseki, Mentesbey village, A.C.N.P., between Kale hill and
Manavgat river, screes, 600 m, 04.vii.2002, i. CINBILGEL
1292. Medit., (G).

A. myrianthum Boiss.

Toradi, Uriinlii village, A.C.N.P., sides of Manavgat river,
stony places, 450 m, 12.vi.2002, 1. CINBILGEL 1032. Ir.-
Tur., (G).

A. ampeloprasum L.

foradi, Uriinlii village, A.C.N.P., around Arikaya, limestone
cliffs, 610 m, 09.xi.2003, i. CINBILGEL 2036. Medit., (G).
A. scorodoprasum L. rotundum (L.) Stearn

fbradi, Uriinli village, A.C.N.P., around Altinbesik hill, stony
places, 588 m, N 37°01'98"-E 31°37'72", 09.vi.2003, I.
CINBILGEL 1929. Medit., (G).

A. sphaerocephalon L. subsp. sphaerocephalon

ibradi, Diizlen district, A.C.N.P., around Cuvalli hill, screes,
900 m, 16.vii.2004, 1. CINBILGEL 2484. Euro.-Sib., (G).

A. junceum Sm. subsp. tridentatum Kollmann

foradi, Uriinlii village, A.C.N.P., around Degirmendere
(hillsides), stony places, 650 m, 02.vii.2002, i. CINBILGEL
1253. End., E. Medit., (G).

Scilla autumnalis L.

ibradi, Uriinlii village, A.C.N.P., around entrance national
park, stony places, 625 m, 04.x.2002, 1. CINBILGEL 1449.
Medit., (G).

Ornithogalum pyrenaicum L.

fbradi, Ormana village, A.C.N.P., In6nii hill, stony places,
1120 m, 28.v.2006, 1. CINBILGEL 2664. (G).

O. narbonense L.

ibradi, Uriinlii village, A.C.N.P., around Degirmendere
(hillsides), rocky places, 620 m, 03.v.2003, I. CINBILGEL
1616. E. Medit., (G).

O. armeniacum Baker

ibradi, Uriinli village, A.C.N.P., Altinbesik hill, openings in
macchie, 609 m, N 37°01'95"-E 31°37'92", 12.iv.2003, 1.
CINBILGEL 1578. E. Medit., (G).

Muscari comosum (L.) Mill.

ibradi, Uriinli village, A.C.N.P., around entrance national
park, stony places, 638 m, N 37°02'35"-E 31°37'44",
03.v.2003, 1. CINBILGEL 1634. Medit., (G).

M. weisii Freyn

ibradi, Ormana village, A.C.N.P., In6nii hill, stony places,
1120 m, 10.v.2006, 1. CINBILGEL 2623. E. Medlit., (G).

M. tenuiflorum Tausch

fbradi, Ormana village, A.C.N.P., inénii hill, stony places,
1120 m, 28.v.2006, I. CINBILGEL 2644. (G).

M. armeniacum Leichtlin ex Baker

ibradi, Ormana village, A.C.N.P., around Degirmendere, wet-
stony places, 769 m, N 37°03'15"-E 31°36'36", 13.iv.2003. 1.
CINBILGEL 1604. (G).

M. neglectum Guss.

fbradi, Uriinlii village, A.C.N.P., around entrance national
park, wet places, 630 m, N 37°02'35"-E 31°37'42",
12.iv.2003, 1. CINBILGEL 1568. (G).

Hyacinthella heldreichii (Boiss.) Chouard

ibradi, Ormana village, A.C.N.P., around Degirmendere,
stony places, 750 m, N 37°03'06"-E 31°36'56", 22.ii.2003, 1.
CINBILGEL 1543. End., E. Medit., (G).

Fritillaria pinardii Boiss.

foradi, Ormana village, A.C.N.P., In6nii hill, openings in
macchie, 1120 m, N 37°04'37"-E 31°35'88", 30.v.2004, 1.
CINBILGEL 2287. Ir.-Tur., (G).

F. elwesii Boiss.

ibradi, UOriinli village, A.C.N.P., around Degirmendere,
openings in macchie, 754 m, N 37°02'74"-E 31°36'93",
13.iv.2003, 1. CINBILGEL 1606. End., E. Medit., (G).
Gagea peduncularis (J. & C. Presl) Pascher

foradi, Urinli village, A.C.N.P., around Degirmendere,
openings in macchie, 750 m, 17.iii.2004, I. CINBILGEL
2076.

Medit., (G).

G. juliae Pascher

ibradi, Urinli village, A.C.N.P., around Arikaya, stony
places, 650 m, 16.iii.2004, I. CINBILGEL 2053. E. Medit.,
(G).

Colchicum minutum K.M.Perss.
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foradi, Uriinlii village, A.C.N.P., around Degirmendere,
openings in macchie, 661 m, N 37°02'48"-E 31°37'24",
22.ii.2003, 1. CINBILGEL 1523. End., E. Medit., (G).

C. variegatum L.

ibradi, Uriinlii village, A.C.N.P., around Degirmendere
(hillsides), stony places, 625 m, 04.x.2002, I. CINBILGEL
1448. E. Medit., (G).

IRIDACEAE

Gynandriris sisyrinchium (L.) Parl.

ibradi, Uriinlii village, A.C.N.P., around entrance national
park, openings in macchie, 638 m, N 37°02'34"-E 31°37'41",
03.v.2003, I. CINBILGEL 1620. (G).

Crocus biflorus Mill. subsp. isauricus

ibradi, Uriinli village, A.C.N.P., around Degirmendere,
openings in macchie, 724 m, N 37°02'77"-E 31°36'89",
19.i.2003, I. CINBILGEL 1512. End., E. Medit., (G).

C. asumaniae B.Mathew

fbradi, Uriinlii village, A.C.N.P., Altinbesik hill, openings in
macchie, 650 m, 09.xi.2003, I. CINBILGEL 2042. End., E.
Medit., (G).

C. cancellatus Herb. subsp. pamphylicus B.Mathew

Ibradi, Uriinlii village, A.C.N.P., around entrance national
park, stony places, 600 m, N 37°02'24"-E 31°37'60",
09.xi.2003, 1. CINBILGEL 2044. End., E. Medit., (G).
Gladiolus italicus Mill.

fbradi, Diizlen district, A.C.N.P., around Cuvalli hill, stony
places, 1000 m, 23.v.2004, I. CINBILGEL 2248. (G).

G. illyricus W. Koch

Akseki, Mentesbey village, A.C.N.P., north of Kale hill,
openings in macchie, 800 m, N 37°02'05"-E 31°38'61",
25.iv.2004, 1. CINBILGEL 2177. Medit., (G).

ORCHIDACEAE

Cephalanthera kurdica Bornm. ex Kraenzl.

Akseki, Mentesbey village, A.C.N.P., north of Kale hill,
under Pinus brutia forest, 850 m, 25.v.2003, I. CINBILGEL
1915. Ir.-Tur., (G).

Ophrys heterochila (Renz & Taubenheim) P.Delforge
foradi, Uriinli village, A.C.N.P., around Altinbesik hill,
under Juniperus excelsa forest, 644 m, N 37°02'29"-E
31°37'41", 12.iv.2003, 1. CINBILGEL 1557. End., E.
Medit.,(G).

Orchis anatolica Boiss.

Toradi, Uriinlii village, A.C.N.P., around Altinbesik cavern,
openings in macchie, 450 m, N 37°02'05"-E 31°38'10",
22.ii.2003, 1. CINBILGEL 1537. E. Medit., (G).

DIOSCOREACEAE

Tamus communis L. subsp. communis

ibradi, Uriinlii village, A.C.N.P., sides of Manavgat river,
macchie, 400 m, N 37°02'14"-E 31°38'27", 20.vi.2003, I.
CINBILGEL 1978. (G).

JUNCACEAE

Juncus articulatus L.

Ibradi, Ormana village, A.C.N.P., north of Degirmendere,
rill sides, 750 m, 17.vii.2003, . CINBILGEL 2005 (a). Euro.-
Sib., (H).

CYPERACEAE

Cyperus longus L.

Ibradi, Ormana village, A.C.N.P., north of Degirmendere,
rill sides, 750 m, 17.vii.2003, 1. CINBILGEL 2005. (H).
Carex distans L.
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Akseki, Menteshbey village, A.C.N.P., sides of Manavgat
river, waste ground, 850 m, 22.v.2004, 1. CINBILGEL 2239.
Euro.-Sib., (H).

POACEAE

Brachypodium sylvaticum (Huds.) P.Beauv.

Akseki, Mentesbey village, A.C.N.P., between Kale hill and
Manavgat river, openings in macchie, 650 m, 04.vii.2002, 1.
CINBILGEL 1378. Euro.-Sib., (H).

Trachynia distachya (L.) Link

Akseki, Mentegbey village, A.C.N.P., between Kale hill and
Manavgat river, macchie, 750 m, 04.vii.2002, i. CINBILGEL
1337. Medit., (Th).

Elymus panormitanus (Parl.) Tzvelev

ibradi, Uriinlii village, A.C.N.P., sides of Manavgat river,
stony places, 450 m, 20.vi.2003, I. CINBILGEL 1989.
Medit., (H).

E. tauri (Boiss. & Balansa) Melderis subsp. tauri

Ibradi, Uriinlii village, A.C.N.P., around Degirmendere
(hillsides), Juniperus excelsa forest, 820 m, 13.vi.2002, 1.
CINBILGEL 1183. Ir.-Tur., (H).

E. repens (L.) Gould subsp. repens

ibradi, Uriinli village, A.C.N.P., around Degirmendere,
openings in macchie, 700 m, 13.vi.2002, I. CINBILGEL
1184,

(H).

Aegilops markgrafii (Greuter) Hammer

ibradi, Uriinlii village, A.C.N.P., around Degirmendere
(hillsides), J. excelsa forest, 700 m, 13.vi.2002, 1.
CINBILGEL 1152. E. Medit., (Th).

Ae. biuncialis Vis.

fbradi, Uriinlii village, A.C.N.P., around Altinbesik cavern,
openings in macchie, 640 m, 13.vi.2002, I. CINBILGEL
1196. (Th).

Hordeum murinum L. subsp. murinum

ibradi, Uriinlii village, A.C.N.P., around entrance national
park (cave), rocky places, 620 m, 03.v.2003, i. CINBILGEL
1626. (Th).

H. bulbosum L.

foradi, Uriinlii village, A.C.N.P., around Degirmendere, open
macchie, 579 m, N 37°02'60"-E 31°37'03", 19.v.2003, 1.
CINBILGEL 1729. (H).

Bromus intermedius Guss.

ibradi, Uriinlii village, A.C.N.P., around Degirmendere
(hillsides), rocky slopes, 750 m, 02.vii.2002, I. CINBILGEL
1266. (Th).

B. japonicus Thunb. subsp. japonicus

Akseki, Mentesgbey village, A.C.N.P., pathway of Kale hill-
Manavgat river, roadsides, 450 m, 04.vii.2002, 1.
CINBILGEL 1377. (Th).

B. tectorum L.

ibradi, Uriinlii village, A.C.N.P., around entrance national
park, open macchie, 638 m, N 37°02'35"-E 31°37'44",
03.v.2003, 1. CINBILGEL 1645. (Th).

B. sterilis L.

fbradi, Uriinlii village, A.C.N.P., around entrance national
park, rocky places, 650 m, 18.v.2003, I. CINBILGEL 1688.
(Th).

B. madritensis L.

fbradi, Ormana village, A.C.N.P., south of inonii hill,
macchie, 950 m, 30.v.2004, 1. CINBILGEL 2351. (Th).

B. rubens L.

Ibradi, Uriinlii village, A.C.N.P., south sides of Altinbesik
hill, under P. brutia forest, 609 m, N 37°01'95"-E 31°37'92",
03.v.2003, I. CINBILGEL 1645. (Th).

Avena barbata Pott ex Link subsp. barbata
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foradi, Uriinlii village, A.C.N.P., around entrance national
park, stony places, 630 m, 18.v.2003, i. CINBILGEL 1719.
Medit., (Th).

A. sterilis L. subsp. sterilis

ibradi, Uriinlii village, A.C.N.P., around entrance national
park, roadsides, 620 m, 13.vi.2002, I. CINBILGEL 1130.
(Th).

Arrhenatherum elatius (L.) P.Beauv. ex J.&C. Presl. subsp.
elatius

fbradi, Ormana village, A.C.N.P., Inénii hill, macchie, 1000
m, 30.v.2004, I. CINBILGEL 2309. Euro.-Sib., (H).

Apera intermedia Hack. apud Zederb.

ibradi, Uriinlii village, A.C.N.P., around Degirmendere
(hillsides), macchie, 700 m, 12.vi.2002, 1. CINBILGEL 1176.
Ir.-Tur., (Th).

Polypogon maritimus Willd. subsp. maritimus

foradi, Uriinlii village, A.C.N.P., around Degirmendere
(hillsides), rocky places, 800 m, 02.vii.2002, i. CINBILGEL
1268. Euro.-Sib., (Th).

Lagurus ovatus L.

ibradi, Oriinlii village, A.C.N.P., Altinbesik hill, openings in
macchie, 640 m, 09.xi.2003, I. CINBILGEL 2041. Medit.,
(Th).

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

Akseki, Menteshey village, A.C.N.P., between Kale hill and
Manavgat river, open macchie, 650 m, 04.vii.2002, I.
CINBILGEL 1347. (Th).

P. montanum K.Koch subsp. montanum

Akseki, Mentegbey village, A.C.N.P., between Kale hill and
Manavgat river, openings in macchie, 550 m, 24.v.2003, 1.
CINBILGEL 1806. (H).

Festuca jeanpertii (St.-Yves) F.Markgr. apud Hayek subsp.
jeanpertii

Akseki, Mentesbey village, A.C.N.P., north of Kale hill,
under P. brutia forest, 850 m, 16.vii.2004, I. CINBILGEL
2461. E. Medit., (H).

Lolium rigidum Gaudin var. rigidum

ibradi, Uriinlii village, A.C.N.P., around Degirmendere
(hillsides), openings in macchie, 727 m, N 37°02'73"-E
31°37'02", 10.vi.2003, . CINBILGEL 1952. (Th).
Catapodium rigidum (L.) C.E. Hubb. ex Dony subsp.
rigidum var. rigidum

Akseki, Mentegbey village, A.C.N.P., between Kale hill and
Manavgat river, rocky places, 650 m, 04.vii.2002, 1.
CINBILGEL 1325. (Th).

Poa trivialis L.

Akseki, Mentesgbey village, A.C.N.P., pathway of Kale hill-
Manavgat river, roadsides, 550 m, 24.v.2003, i. CINBILGEL
1808. (H).

P. timoleontis Heldr. ex Boiss.

fbradi, Uriinlii village, A.C.N.P., around entrance national
park, open macchie, 635 m, N 37°02'34"-E 31°37'43",
10.iv.2004, 1. CINBILGEL 2089. E. Medit., (H).

P. bulbosa L.

Ibradi, Uriinlii village, A.C.N.P., around entrance national
park, stony places, 630 m, N 37°02'31"-E 31°37'43",
12.iv.2003, 1. CINBILGEL 1562. (H).

Eromopoa capillaris R. Mill

ibradi, Urinlii village, A.C.N.P., around Degirmendere
(hillsides), openings in macchie, 700 m, 13.vi.2002, I.
CINBILGEL 1213. E. Medit., (Th).

Dactylis glomerata L. subsp. hispanica (Roth) Nyman
Akseki, Mentesbey village, A.C.N.P., between Kale hill and
Manavgat river, openings in macchie, 500 m, 04.vii.2002, 1.
CINBILGEL 1352. (H).

Cynosurus effusus Link

ibradi, Diizlen district, A.C.N.P., around Karasay hills,
openings in macchie, 1000 m, 26.v.2003, 1. CINBILGEL
1852. Medit., (Th).

Briza maxima L.

Akseki, Mentesbey village, A.C.N.P., between Kale hill and
Manavgat river, openings in macchie, 600 m, 04.vii.2002, 1.
CINBILGEL 1305. (Th).

B. humilis M.Bieb.

foradi, Uriinlii village, A.C.N.P., around Degirmendere,
rocky places, 686 m, N 37°02'59"-E 31°37'13", 04.v.2003, 1.
CINBILGEL 1675. (Th).

Echinaria capitata (L.) Desf.

ibradi, Ormana village, A.C.N.P., In6nii hill, stony places,
1120 m, 28.v.2006, 1. CINBILGEL 2649. (Th).

Melica ciliata L. subsp. ciliata

fbradi, Uriinli village, A.C.N.P., around Altinbesik hill, stony
places, 650 m, 19.vi.2003, i. CINBILGEL 1962. (H).

Stipa bromoides (L.) Dorfl.

ibradi, Uriinlii village, A.C.N.P., sides of Manavgat river, on
rocks, 500 m, 20.vi.2003, I. CINBILGEL 1966. Medit., (H).
Piptatherum miliaceum (L.) Coss. subsp. miliaceum
Akseki, Mentesbey village, A.C.N.P., between Kale hill and
Manavgat river, open macchie, 500 m, 22.v.2004, 1.
CINBILGEL 2240. Medit., (H).

P. coerulescens (Desf.) P.Beauv.

Ibradi, Uriinlii village, A.C.N.P., around Degirmendere
(hillsides), openings in macchie, 732 m, N 37°02'65"-E
31°37'11", 04.v.2003, I. CINBILGEL 1670. (H).

P. holciforme (M.Bieb.) Roem. & Schult. subsp. holciforme
var. holciforme

fbradi, Uriinlii village, A.C.N.P., between Altinbesik hill and
Manavgat river, macchie, 550 m, 12.vi.2002, i. CINBILGEL
1020. (H).

Cynodon dactylon (L.) Pers. var. villosus Regel

Ibrad, Uriinlii village, A.C.N.P., around Degirmendere, open
macchie, 700 m, 02.vii.2002, I. CINBILGEL 1248. (H).
Pennisetum orientale Rich.

ibradi, Ormana village, A.C.N.P., inénii hill, openings in
macchie, 1000 m, 30.v.2004, i. CINBILGEL 2354. Ir.-Tur.,
(H).

Saccharum strictum (Host) Spreng.

Ibradi, Ormana village, A.C.N.P., around Degirmendere, rill
sides, 750 m, 17.vii.2003, 1. CINBILGEL 2009. (H).
Hyparrhenia hirta (L.) Stapf

Akseki, Mentesbey village, A.C.N.P., north of Kale hill,
rocky places, 800 m, 16.vii.2004, I. CINBILGEL 2462. (H).
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Snowdrop’s trade in Turkey and political approches
Aynur DEMIR *

Aksaray Universitesi, Aksaray Meslek Yiiksekokulu, Cevre Koruma ve Kontrol Bolimii, Aksaray, Turkey

Abstract

In this study, semi-structured interview forms were used. Interviews were done with 21 participants, who are
directly involved in snowdrop propagation, trade and policy implications in Turkey, in the provinces of Antalya,
Ankara, Karaman, izmir, istanbul, Trabzon and Yalova.

Almost all the participants stated that, not like in Turkey, snowdrop has an important usage area as an
ornamental plant in Europe and has medical value due to galanthamin content in its bulb and other parts. 99% of the
participants (20 persons) stressed that it has high value in terms of biodiversity and 14 participants (67%) mentioned its
high value in terms of endemic diversity. Furthermore, 50% of the participants found research on propagation as little
success, while 57% found research and development transmission as unsuccessful. 48% of the participants thought
inter-institutional cooperation was enough, while 72% stated that local authorities were inconsiderate with regard to
protection and utilization of biological resources. In addition to this, snowdrop conservation polices are found to be
sustainable policies by 71% of the participants.

Key words: Turkey, Snowdrop, Propagation, Trade, Conservation

ES

Turkiye’de kardelen ticareti ve politik yaklagimlar

Ozet

Arastirmada yari yapilandiriimis gériisme formu kullaniimistir. Goriisme, Turkiye’de kardelen dretimi, ticareti
ve politika uygulamalari ile dogrudan iliskili olan, alaninda uzman 21 katilimci ile Antalya, Ankara, Karaman, izmir,
Istanbul, Trabzon ve Yalova illerinde gergeklestirilmistir.

Katihimcilarin tamami tarafindan, dlkemizde kardelenin kullanim alani bulunmamakla birlikte Avrupa’da sis
bitkisi olarak énemli bir kullanim alanina sahip oldugu, sogan ve diger aksamlarinda tasidigi galanthamin nedeniyle
onemli bir tibbi bitki niteligi tasidigi belirtilmistir. Katilimcilarin %99°u (20 katihmci) kardelenin biyolojik cesitlilik
acisindan degerinin ¢ok yiksek oldugunun, 14 katilimci (%67°si) endemik gesitlilik agisindan kardelenin degerini gok
yiksek oldugunu ifade etmistir. Bununla birlikte Gretim konusunda yapilan calismalarda basari orani, katilimcilarin
%50’si tarafinda ¢ok az basarili bulunurken, AR-GE aktarimi katilimcilarin %57°si tarafindan ¢ok az basarili olarak
degerlendirilmistir. Katilimcilarin %48’i kurumlar arasi isbirliginin yeterli oldugunu belirtirken, %72’si yerel
yonetimlerin biyolojik kaynaklarin kullanimi ve korunmasi konusundaki uygulamalarda duyarsiz oldugunu ifade
etmislerdir. Bununla birlikte kardelen koruma politikalari katilimcilarin %71’i tarafindan strdirGlebilir politikalar
olarak degerlendirilmistir.

Anahtar kelimeler: Tirkiye, Kardelen, Uretim, Ticaret, Koruma

Bu makale, Ankara Universitesi Biyoteknoloji Enstitiisii Sosyoekonomik Gelisme ve Biyoteknoloji Anabilim Dalinda hazirlanan “Kardelende
Ekonomik Deger” baslkli doktora tezinden hazirlanmistir.
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1. Giris

Anadolu, gen kaynaklari yonuyle incelendiginde, flora kompozisyonu bakimindan Avrupa-Sibirya, iran-Turan
ve Akdeniz florasi olmak Uzere (¢ flora bolgesinin kesisim noktasinda yer almaktadir. Anadolu’da yetisen tohumlu
bitki turd sayisi, yaklasik olarak 9 500 civarindadir. Takson bazinda bu say1, 11 000’e yaklasmaktadir. Bu tir zenginligi
komsu ulkelerde olmadigi gibi, Avrupa Ulkelerinin hi¢ birinde de bulunmamaktadir. Bu zengin florada yaklasik 3 400
endemik tir bulunmasi ve 1thman kusak Ulkeleri arasinda, endemik tur agisindan zengin Ulkelerden biri olmasi,
Turkiye’ye ayri bir 6nem kazandirmaktadir (Yesilyurt vd., 2008). S6z konusu flora zenginliginin 600’den fazlasi
geofitlerden olusmakta ve bunlarin 248’ i endemik 6zellik tasimaktadir (Ozhatay vd., 2005a; Ozhatay vd., 2005b). Yilin
biyuk bir kismini toprak altinda sogan, yumru ve rizom halinde gegiren geofitler, Glkemiz dogasinda dogal olarak
yetisme alani bulmakta ve buyik bir kismi da ekonomik deger arz etmektedir. Buyiik bir cogunlugu erken ilkbaharda,
bir kismi sonbaharda, bir kismi da kigin cicek acan geofitler, glizel ve gosterisli cicekleri ile dogada essiz bir renk
armonisi olustururlar (Ozuslu ve Iskender, 2009). Bu yoniyle 6nemli 6lgide siis bitkisi olarak kullanilmakta ve peyzaj
uygulamalarinda tercih edilmektedir. Kardelen tirleri (Galanthus ssp) siis bitkisi olarak yaygin kullanim alanina sahip
olup, yuzyili agkin bir suredir Glkemiz dogasindan toplanarak ticarete konu olmakta ve 6nemli 6l¢lide ekonomik deger
arz etmektedir. Bu agida ulkemiz degerlendirildiginde kardelen ticaretinde énemli bir konuma sahiptir.

Izmir’de baslayan ve 1960’1 yillara kadar yabancilar tarafindan yapilan kardelen ticareti, 1960’lardan sonra
yerli firmalar tarafindan yapilmaya baslanmistir. Gésterisli Anadolu kardelenlerine Avrupa’da talep ve ilginin artmasi
ve kardelen ticaretinin ekonomik getirisinin, o dénemde, yiiksek olmasi yerli firmalarin kardelene olan ilgisini de
artirmigtir (Ekim vd., 1984; Alp, 2006). 1980’li yillarda ihracat yapan yerli firma sayisi 15’e ¢ikarken, ihra¢ edilen
kardelen sogani miktari da yiizlerce tona ulasmistir (Ekim vd., 1997; Ozhatay vd., 2005a; Ozhatay vd., 2005b). 1970’li
yillarda 20 milyon adet olan kardelen ihracati, 1980°li yillarda 40 milyon adede ulagmistir (Ekim vd, 2000; Entwistle et
al., 2002; Anonim, 2004).

1970 ve 1980’li yillar boyunca sokimlerin artmasi ve tahribatin énlenemez duruma gelmesi énlemler almayi
zorunlu kilmig, ancak yasaklama getirmenin ¢dziim olamayacagi gercegi de dramatik bir sekilde ortaya konmustur.

Bunun zerine soganh bitkilerin dogadan toplanmalari, depolama ve ihracati ile ilgili konulari diizenleyen
“dogal cicek soganlari sokium, dretim ve ihracata ait” yonetmelik, ilk olarak 1989°da, ikincisi 1991°de hazirlanarak
yayinlanmistir. S6z konusu dizenleme ile firma kosullari diizenlenmis, ihracata kota getirilmistir. Daha sonraki
uygulamalarda bu iki ydnetmelikten elde edilen deneyimlerle saptanan aksakliklarda dizeltmeye gidilmistir. S6z
konusu yénetmelik CITES? ile uyumlu hale getirilerek, 1995 ve 2004 yillarinda yeniden diizenlenmis olup, halan
yirirluktedir (Anonim, 2004; Ozhatay vd., 2005a; Ozhatay vd, 2005b). S6z konusu yonetmelikle kardelenin dogadan
sokimune kisitlamalar getirilmis olup, ihracati kotalarla denetim altina alinmistir. Galanthus elwesii ve Galanthus
woronowii (Sekil 1) disinda diger tirlerin, endemik veya dar yayilis alanina sahip olan tirlerde dahil, ticareti bu
yonetmelik kapsaminda yasaklanmistir (Anonim, 2004).

Sekil 1. Galanthus elwesii ve Galanthus woronowii (Alan arastirmasi, 2008)

Cok yilhk soganh bir bitki olan kardelen, dogal ortaminda bllyik oranda tohumla, az miktarda da yavru
soganla ¢ogalmakta ve 4-5 yil igersinde (soganla 2-3 yil icinde) ¢iceklenmektedir (Atay, 1996; Tipirdamaz, 2003).
Deniz seviyesinden 2000 metreye kadar yiksekliklerde yetisebilen Galanthus cinsinin kiresel yayilis alanlari
Yunanistan, Bulgaristan, Ege Adalari, Anadolu, Balkanlar, Kirim, Kafkasya, iran ve Liibnan’dir. Anadolu’daki genel
yayilis alanlari ise, Kuzeybati, Kuzeydogu, Bati, Giineybati, Giiney ve i¢ Anadolu’dur (Ozhatay vd., 2005b; Smith,

2 Tiirkiye CITES (Convention on International Trade in Endangered Species of Wild Fauna anda Flora/ Nesli Tehlikedeki Yabani Hayvan ve Bitki
Tarlerinin Uluslararasi Ticaretine iliskin Sozlesme) adi ile bilinen uluslararasi dogal bitki ve hayvan ticaretini diizenleyen organizasyona 1996 yilinda
liye olmus ve kardelen tirleri de bu organizasyonun EK I1 listesinde yer almistir (Kantarli, 2006).
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2008; Kikodze, 2008). Kiiresel olarak 19 tiire sahip olan kardelenler alt tir ve varyete toplaminda 23 taksonla temsil
edilirken, Anadolu dogasinda 13 tur ve 16 taksonla temsil edilmekte olup, 7 tur yalnizca tlkemiz dogasi ile sinirh olup,
endemik Ozellik gosterir. Bu bitkiler 6zellikle serin nemli ve humusca zengin topraklarda yetisir, Ocak ve Mart aylari
déneminde ciceklenirler (Atay, 1996; Davis, 2000; Ozhatay vd., 2005a). Kis aylarinda ve erken baharda verdikleri
beyaz, zarif ve gosterisli ¢icekleri nedeniyle Avrupa ve diger birgok Ulkede begenilen ve tercih edilen bir sus bitkisi
olup, genis olclide botanik bahgelerinde, park ve tas bahcelerinde peyzaj uygulamalarinda ve 6zel bahcelerde
kullaniimaktadir. Bu durum kardeleni énemli kilmakta olup, alan arastirmasinda bir gérlismeci bu konuyu su sekilde
dile getirmistir:

“Avrupa’da her bahcede mutlaka kardelen bulunur. Onlar igin kardelenin mistik bir 6zelligi de vardir.
Kardelen nerede cigek agiyorsa cennetin orasi olduguna ve sans getirdigine dair bir inanig yaygindir. Ayini inanigs
bizde de Akseki ydresi i¢in sdylenir. Bunun disinda kardelen beyaz ve gosterigslidir, kari delerek cikan ilk gicek odur. Bu
nedenle de asaleti, dayanikliligi temsil eder. /nsanlar bu gigeklere 6zel bir sevgi gésterir...”(6) °.

Daha onceleri kontrolsiiz ve gelisiguzel, yore halkinin insafi ile gerceklestirilen sékiimlerin denetim altina
alinmasinda yonetmelik uygulamalariyla birlikte, yore halkinin kardelen ticaretinin ve saglanan gelirin surekliliginin
nasil devam ettirilecegi konusunda bilim insanlari tarafindan verilen egitim ve biling olusturma ¢alismalari etkili
olmustur. Bu uygulamalar sonucu, 1980°li yillarda Ulkemiz popllasyonunda c¢ok azalan ve dogal habitatlarinda
zayiflayan kardelenin dogal populasyonlarinda 1996 yili itibari ile gozle kolay fark edilen bir diizelme saglanmistir.
1990’ yillarin ortalarina kadar dogal cigek soganlarinin ihracatinin ve bu ihracattan saglanan gelirin %50’sini kardelen
soganlari olustururken, bu oran 2000°li yillarda %33’lere cekilmistir. Kardelenin yillik ihracat kontenjani 20-30 milyon
adetten kademeli olarak 8 milyon adede gekilmistir (Anonim, 2008). Elde edilen ticari gelirde buna bagli olarak
dusmistur (Tablo 1). Ancak yore halkinin ve Avrupa’nin bu bitkiye olan ilgisi, gelirdeki bu diisise ragmen, artarak
devam etmekte, bu da kardelenin 6nemini daha da artirarak, populerlik kazandirmaktadir. Bu durum alan arastirmasinda
bir gérusmeci tarafindan su sekilde ifade edilmistir:

“Kardelen turlerinin yetistigi bolgelerde, kardelen ticareti ile yore halki kiiglkte olsa bir gelir saglamakta, bir
kazang elde etmektedir. Bu kazancin dzellikle daha higbir triin ortada yokken saglanmasi bu gelire atfedilen degeri
artirmaktadir. Bununla birlikte bu ticaret, kardelen festivali ve hasat senlikleri araciligi ile yore halkini sosyallesmesine
ve bazi altyapi hizmetlerine katki saglamaktadir...” (5).

Tablo 1. Kardelenin 2005-2009 yillari arasinda verilen ihracat kontenjani, gerceklestirilen ihracat miktari ve bu ihracattan elde edilen
gelir miktari (US $) (Anonim, 2008)

Ayrilan Kardelen Trleri
Yillara | Kontenjan/ Galanthus elwesii (Adet) Galanthus woronowii (Adet) Toplam
gore Ger. Ihracat
Dagilim | miktari (Adet) | Dogadan | g e | (yrepimes | DOBRAAN | gioiine | retim
ve Tutari ($)* Toplama Toplama
Kontenjan | 4000100 | 1700000 [ 400000 | 1500100 | 500000 - | 8100000
2005 | Ger. ihracat 6 100 000 1879 750 7979 750
Tutar 480 884 129 048 609 932
Kontenjan | 4000100 | 1600000 | 500000 | 1500100 | 500000 | - 8 100 000
2006 | Ger. ihracat 5 957 640 1832 300 7 789 940
Tutar 451711 82 200 533 910
Kontenjan | 4000100 | 1600000 [ 500000 | 1500100 | 500000 | 8 100 000
2007 | Ger. ihracat 6 100 000 1999 735 8099 735
Tutar 408 514 83 555 492 069
Kontenjan | 4000000 | 1600000 | 500000 | 1500000 | 500000 | - [ 8100000
Ger. Ihracat 5604 120 1867 175 8099 735
2008 Tutar 401 700 105 956 507 656
Kontenjan | 4000000 | 1600000 [ 500000 | 2500000 | 500000 - | 9100000
Ger. hracat
2009 Tutar

*Para birimlerinin US $’ na donusttrilmesinde 2009 yili T.C. Merkez Bankasi Mart ay1 d6viz kuru g6z 6niine alinarak 1 €=1,31 $ ve 1 HFL = 0,60 $
Olarak hesaplanmustir.
**DHKD’nin Dumlugdze kdylinde gerceklestirdigi yerli tretim projesinden elde edilen kardelen soganlaridir.

% Arastirmada kullanilan katilimci kodunu ifade etmektedir.
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Ticari bir bitki olmasi yaninda, Anadolu tur zenginligi icinde biyolojik ve endemik ¢esitlilik agisindan énemli
bir deger unsuru olan kardelen, bitki gen kaynaklari ve gen potansiyeli bakimindan dzellikle modern biyoteknolojinin
potansiyel hammaddesini olusturmaktadir. Ayrica sogan ve diger aksamlarinda tagidigl “galanthamin” gibi alkoloidlerin
Alzheimer gibi hastaliklarin tedavisinde kullaniliyor olmasi, otsu kisimlarinin gesitli mide hastaliklarinda, toprak alti
kisimlarinin ¢ibanlari olgunlastirmada halk arasinda kullaniliyor olmasi da, bu bitkiye olan talebi artirmaktadir (Zeybek
ve Sauer, 1996; Heinrich and Teoh, 2004).

Gorildugl tzere kardelenin gerek tibbi bir bitki olarak gerekse ticari bir bitki olarak kullaniliyor olmasi, giin
gectikge aranilan ve tercih edilen bir bitki 6zelligi tasimasina yol agmaktadir. Bu talep, uzun bir siire, dogadan kardelen
sokumind artirmis ve populasyona zarar vermistir. Bu durum bilim insanlarini ve ilgili kurumlari énlem almaya
itmistir. Bu noktadan hareketle bu calismada alinan kardelen koruma énlemleri, tretim ve ticaret, Turkiye’nin Uretim ve
ticaretteki konumu, AR-GE kaynaklarinin vyeterliligi ve etkinligi, ticari uygulamalar ve politik dizenlemeler
“surdurtlebilir politikalar” kapsaminda degerlendirilerek, bu konudaki aksakliklar, gorusler arasi farkhlik ve
benzerliklerle ortaya konmaya caligiimistir. Ayrica uygulanan politikalarin basarisi sosyal surdirilebilirlik kapsaminda
degerlendirilmistir.

2. Materyal ve yéntem

Arastirmada dogal cicek soganlari sokumu, Oretimi ve ticaretine iligkin yonetmelik kapsaminda bir “6n
arastirma” gerceklestirilerek, kardelen dretimi, ticareti ve politik dizenlemeleri konusunda dogrudan iliskili olan
Universite, STK ve (retici- bolge temsilcileri, ihracat¢l firmalar, arastirma enstitiilleri ve kamu kurum temsilcilerinden
olusan paydaslar saptanmis ve “yari yapilandiriimig bir gériisme formu” olusturulmustur. S6z konusu gériisme formu,
kardelen Gretimi, ticareti ve politika uygulamalari ile dogrudan iliskili olan, alaninda uzman “21 katihmci”* ile Antalya,
Ankara, Karaman, izmir, istanbul, Trabzon ve Yalova illerinde, 15.10.2008 - 30.11.2008 tarihleri arasinda
gerceklestirilmistir. Yari yapilandiriimig goriisme formu ile kardelen Gretimi, ticareti ve korunmasina iligkin veriler
degerlendirilip, “temalar, kategoriler ve alt kategoriler” olusturularak konunun derinlemesine analizi yapiimistir (Tablo
2). Gorugme formunda yer alan deger temalari, Dey (1993) tarafindan gelistirilen “nitel degerleme-betimsel analiz
yontemi” ile yorumlanmis olup (Yildirim ve Simsek, 2006), gérusler arasi benzerlikler ve farkhliklar ortaya konmustur.

Tablo 2. Yari yapilandiriimis gérisme formu verileri dogrultusunda olusturulan temalar, kategoriler ve alt kategoriler

TEMALAR KATEGORILER ALT KATEGORILER
Tanitim, Tanitimi ve tanitim igin yapiimasi Kardelen tarlerinin tanitimi,
biyolojik ve gerekenler Kardelen tarlerinin tanitimi igin yapilmasi gerekenler
endemik cesitlilik
Biyolojik ve endemik cesitlilik Kardelenlerin biyolojik cesitlilik degeri
Kardelenlerin endemik cesitlilik degeri
Kardelen (retim Uretimde basari diizeyi ve Kardelen dretiminde basar diizey
faaliyetleri AR-GE faaliyetleri Kardelen Gretiminde basariy1 artirma cabalari
Kardelen uretime yonelik AR-GE faaliyetleri
Koruma Tr ve habitat korunma Kardelen habitatlarinin koruma
politikalar Kardelen tirlerinin korunmasi

Kardelen tirlerinde potansiyel riski
Politikalarin surdirdlebilirligi ve Kardelene iligkin Politikalarin strdtralebilirligi
uygulama mercileri

Kardelene iliskin politikalarin uygulama mercileri

Yerel yonetimlerde duyarlilik
Kurumlar arasi isbirligi
Ticaret Ticaret de “dogadan toplama mi?”- Kardelen dreticilerinin bilgi diizeyi
“Uretime mi?”

Gen kaynaklarinin ticari amacla
kullanimi
Ekoturizme olasi katki

* Paydaslar arasindan alaninda uzman olarak segilen 21 katihmcinin paydaslar arasi dagilimi su sekildedir: Universite temsilcilerinden 6 katilimcl
akademisyen, 2 katihmci STK temsilcisi, 3 katilimei ihracatci firma yetkilisi, 8 katihmci 1’i arastirma enstitiisii olmak tzere kamu temsilcisi ve 2
katihmc Gretici temsilcisi olarak belirlenmistir.
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3. Bulgular ve tartisma

21 katilimcinin tamamina uygulanan yari yapilandirilmis gérisme formunda yer alan kapali uglu sorular 1-5
arasinda degerlendirme gerektiren, konu icerigi olarak birbiri ile iligkili olan sorular olup, bu sorularla kardelen
soganlarinin Ulke genelinde taninirlik diizeyi, biyolojik gesitlilik ve endemik cesitlilik icindeki yeri, Uretim ¢alismalar
ve bu calismalarin basari duzeyi, Uretim bazinda AR-GE kaynaklarinin yeterliligi, kardelen soganlarinin ticaretinin
dogadan sokiilerek mi yoksa Uretime dayali olarak mi gerceklestirilmesinin daha uygun olacagi, diger ¢icek soganlari
ile birlikte kardelen soganlarinin gerek alan gerekse tur bazinda korunmasi konusunda gerceklestirilen politikalar ve
bunlarin surdirdlebilirlik diizeyi, kurumlar arasi isbirliklerinin ve yerel yonetimlerin duyarlikta yeterlilik diizeyleri
gorusler arasi benzerlik ve farkhliklar agisindan degerlendirilmistir (Ek Tablo 1 ve Ek Tablo 2).

Kardelen tirlerinin Glke genelinde tanitiminda yeterlik diizeyi 5 katilimci tarafindan orta diizeyde, 10 katilimci
tarafindan cok az yeterli, 4 katilimci tarafindan ise yetersiz olarak degerlendirilmistir. Gorismecilerin tamamina yakini
olan 19 (%91) katilimci, kardelen tanitimini orta ve alti olarak degerlendirmistir (Ek Tablo 1). Goriismelerde toplumsal
olarak, kardelen konusunda agikca goruldligi gibi, doga ve doga koruma konularina ilgi ve merak diizeyinin yetersiz
oldugu, gen kaynaklarini tanima ve sahip ¢ikma konusunda biling diizeyinin yetersizligi de agikca ortaya konmustur.

Katilimcilarin - tamaminin  “kardelenin tanitimini  saglamak ve ©nemini ortaya koymak icin neler
yapilabilecegine” iliskin gorusleri de degerlendirilmistir. Tanitimin yapilmasinda goriismecilerden 8 kamu temsilcisi, 4
akademisyen, STK ve (retici temsilcilerinden olusan 4 gériismeci ve 3 firma temsilcisi olmak Uzere toplam 19
gortismeci egitim ve bilinglendirme calismalarina agirlik verilmesinin gerekliligini vurgulamiglardir (Ek Tablo 2).
Ozellikle genglerin ve cocuklarin bu alanlarda egitiminin son derece énemli oldugu, biling olusturmada televizyon
programlarinin ve yerel yazili basinin ve yerel yénetimlerin bu konuda etkili olabilecegi, park-bahge ¢alismalarinda bu
cicekleri kullanarak hem glzel bir peyzaj gorintisi elde edilebilecegi hem de tanitima katki saglayabilecegi
vurgulanmistir. Ancak bu konularda dikkatli ve tutarli davraniglar sergilemenin de énemi goriismelerde su sekilde dile
getirilmigtir:

“Tanitmaya kargsi degilim, aksine 6nemli oldugunu digtiniyorum. Ancak Tirkiye’de her kaynaga ekonomik
gelir goziyle bakiliyor. Bunu nasil paraya donigtlriirim digstncesinin, doga koruma ve onu sahiplenme bilincinin
Oniine gectigi bir toplumuz. Bunun da dogal kaynaklar agisindan risk olusturdugunu disiindyorum. Endigem bunu
populer hale getirdigimizde zarar gorebilecegidir. Biling olusturma agisinda genglere, ¢ocuklara bu kaynaklari
tanitmak da cok ©onemli. Ama bu isle dogrudan veya dolayh olarak ugrasanlarinda egitime ihtiyaci oldugu
distncesindeyim. Onlara bu kaynaklarin 6neminin anlatilmasi, her seyden 6ncede 6gretilmesi gerekli”’(5).

7’si endemik olmak Gzere 13 tiruiniin tilkemizde yetistigi bilinen (Ozhatay vd., 2005a) kardelenin biyolojik ve
endemik cesitlilik agisindan degeri konusunda ise, katilimcilarin tamamina yakini olan 20 katilimei (%99) kardelenin
biyolojik cesitlilik degerini “ylksek” bulurken, 14 katilimci (%67) tarafindan kardelenin endemik cesitlilik degeri
“ylksek” olarak saptanmis olup, bu durum su sekilde ortaya konmustur:

“Her bitki tiri biyolojik cesitlilik agisindan ayni degere sahiptir. Bir tir kayboldugunda sahip oldugunuz
zenginligin, cesitliligin bir parcasi kaybolur. Ulke kaynaklari agisindan ele alirsaniz, sizin zengin gen kaynaginiz
olmasi ve onun zarar gérmesi ulkenin kaybi olur. Endemik cesitlilik de bu zenginligin oldukga 6nemli bir parcasidir ve
bu degere sahip olmaniz size her zaman pozitif yonde katki saglar. Bu agidan her ikisi de son derece 6nemlidir *(5).

Gorismecilerin tamami olan 21 katilimci ile kardelen turlerinin Gretim faaliyetleri ve bu ¢alismalarin basar
dizeyi, basariy1 artirmaya yonelik cabalar, tretim agisindan AR-GE faaliyetlerinin yeterliligi de degerlendirilmistir.
Gorigmecilerin tamamina kardelen {retim faaliyetlerinin basari orani soruldugunda; 15 katilimci tarafindan tretimde
basari diizeyi “cok az basarili”, 3 katilimci tarafindan “orta diizeyde basarili” ve 3 katilici tarafindan da “basarili” olarak
ifade edilmistir (EK Tablo 1). Yapilan degerlendirmede, katilimcilarin %86°sinin Uretimde basarinin saglanamadigi
konusunda hemfikir oldugu belirlenmistir. Uretimde AR-GE faaliyetlerinin yeterlik duzeyi ve etkinligini ise,
katilimcilarin tamamina yakini olan 20 katilimer (%99) tarafindan “yetersiz” olarak ifade edilmistir. Bununla birlikte 18
katilimci (%86) kardelen Uretiminde basariyi artirmada mutlaka devlet desteginin olmasi gerekliligini vurgulamistir. Bu
destegin ise, mutlaka Uretim yapan kdyluye dogrudan destek veya Uretim yaptiran firmalara arazi kullanim tesviki
seklinde olmasi gerekligi su sekilde ortaya konmustur (Ek Tablo 2):

*“...Ancak Uretimde devlet destegi olmadan basari saglanmaz. Bu ise dncelikli olarak devlet destek vermeli ve
onculuk etmeli. Cark bir kere donmeye baglarsa firmalar tretimi daha ucuza mal ederler. Devletin bu konudaki destegi
nasil olmali? Hazine arazilerinden eger devlet bir yer tahsis ederse ve 3-4 yil boyunca buralardan sogan sékimini
engellerse, bu arazileri yalniz dogal cicek soganlari icin verirse bu isin ¢oziimlenecegine inaniyorum. Uretim bu
bitkilerde uzun vadeli oldugu icin hem kéyli hem de firmalar buna yanasmiyor ’(11).

Katilimcilarin tamami ile kardelen habitatlarinin ve tirlerinin korunmasi konusunda yuritilen politikalar da
degerlendirilmistir. Ulkemizde kardelen habitatlarinin korunmasi konusunda yiritilen politikalarin yeterlik diizeyi 6
katilhmci tarafindan “kesinlikle yetersiz”, 5 katilimci tarafindan “cok az yeterli”, 2 katilimci tarafindan “orta diizeyde”
ve 8 katilimci tarafindan “yeterli” olarak degerlendirilmistir (Ek Tablo 1). Gorusmecilerin yarisindan fazlasi olan 13
katihmcl (%62) 6zellikle Glkemizde endemik turlerin bulundugu alanlar da dahil, hicbir sekilde tiire 6zgli habitat
korumaya yonelik 6zel bir politik uygulama olmadigini su sozlerle ifade etmislerdir:

*“...Rantin oldugu yerde alan koruma olmaz...”” (4).
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Kardelen tirlerinin korunmasi konusunda uygulanan politikalarin yeterlik dizeyi degerlendirildiginde ise; 3
katihmci tarafindan “kesinlikle yeterli”, 9 katilimci tarafinda “yeterli”, 7 katilimci tarafindan “orta diizeyde” yeterli
oldugu belirtilmistir (Ek Tablo 1). Katilimcilarin yarisindan fazlasi, 12 katihmci, kardelen turlerinde koruma diizeyini
“yeterli” olarak degerlendirmis olup, bu basarinin nedenini su sekilde ifade edilmistir: Bu paragraf sayfa diizenine
uygun degil, iceride kalmig

“Turkiye’de kardelen tirlerinin korunmasi ““dogal cicek soganlari yonetmeligi ve CITES” kapsamindadir. Bu
yonetmelik kesinlikle iyi calisan, paydaslarla denetlenen bir yénetmelik. Turkiye’de kesinlikle hicbir bitki, tibbi bitkiler
de dahil, kardelen kadar sansli degildir. Turkiye kogullarinda bir bitki ancak bu kadar iyi korunabilir (7)

Arastirmada dogal cicek soganlarinin  ve Kkardelen tirlerinin  korunmasina iliskin politikalarin
“surdartlebilirligi” de degerlendirilmistir. 14 katilimei (%67) dogal ¢icek soganlarinin korunmasi konusunda uygulanan
politikalar “surdarulebilir politikalar” olarak nitelerken, 15 katilimci (%72) kardelen konusunda yrdtilen politikalarin
“surddrdlebilir oldugunu”, 2 katilimcel ise, “kesinlikle surddrulebilir politikalar oldugunu” ifade etmistir (Ek Tablo 1).
Kardelen koruma politikalarinin siirdirlebilir politikalar olmasinda, TUGEM, Cevre ve Orman Bakanligl, CITES
Komitesi, Teknik ve Uzmanlar Kurulu Kolluk kuvvetleri, STK gibi uygulama mercilerinin etkin ve denetimli caligiyor
olmasi en 6nemli etken olarak gorusmeciler tarafindan degerlendirilmistir (EK Tablo 2). Bu durum gdrismeciler
tarafindan su sekilde aktariimistir:

* Kardelen konusundaki duzenlemeler ise diger soganh bitkilere gore daha iyi konumda onun surdurilebilir
oldugunu soyleyebilirim. Denetim kurumlari iyi calisiyor, artik kolluk kuvvetleri de daha bilingli. Teknik komite (yeleri
olarak bizde, kardelenleri dogal alanlarinda her yil mutlaka gidip kontrol ediyoruz. Nerede nasil bir sokim yapilmis,
kim ne kadar sokmis bunari bire bir denetliyoruz...”(5).

Kardelen habitatlarinin bulundugu boélgelerde koruma ve ticarete iliskin dizenlemelerde yerel yonetimlerin
duyarligi ise, bolgesel ve kisisel olmakla birlikte, katilimcilarin tamami (21 katilimer) tarafindan “orta diizey veya
yetersiz” olarak belirtilmistir. Bununla birlikte kurumlar arasi isbirligi ise, kardelen konusunda katilimcilarin %50’si
tarafindan “yeterli” olarak degerlendirilmistir (Ek Tablo 1).

Gorigmecilerin tamami ile kardelen ticareti de degerlendirilmistir. Ticarette “dogadan toplama mi? yoksa
Uretim mi?” sorularina 19 katilimei (%91) tarafindan ticaretin “kesinlikle tiretime dayali” olarak, 2 katihmci tarafindan
ise, ticarette “lretim ve dogadan toplamanin” birlikte yapilmasi gerektigi ortaya konmustur (EK Tablo 1). Ticarette
uretim ve dogadan toplamanin birlikte gergeklesmesinin gerekliligi su sekilde dile getirilmistir:

“ Ikisini bir arada kullanmak en mantikh olani. Ornegin Araplarin petrolii var ama gikartmaya devam
ediyorlar. Bunun surekliligini de bu isin arzini ayarlayarak yapiyorlar. Bunun gibi bizim de gerek kardelene gerekse
dogal ¢icek soganlarina ekonomik bir estruman olarak bakmamiz lazim. Bu agidan ikisini birlikte yuritmenin daha iyi
oldugu kanisindayim. Ayrica dogadan sokiimlerinde bllyik faydasi var. Bu ticaretten oradaki dag kdyluleri bly(k fayda
sagliyor. Turkiye de dogal gicek sogani sektrii 2 milyon dolar civarinda. Bu oldukca blylk bir meblag. Sonucta
dogadan sokimle bu para yalnizca firmalara gitmiyor koylilerde bundan nemalaniyor * (9).

Bu konuda ureticilerin bilgi dlzeyi ise, 18 katilimci (%86) tarafindan “yetersiz” olarak bildirilmistir (Ek Tablo 1).
Gen kaynaklarinin ticari amacla kullanimi ise, katihimcilarin tamami tarafindan, “strduardlebilirlik saglandigl” surece
faydah olacagl vurgulanmistir (EK Tablo 2). Kardelenin flora turizmine katkisi ise, su anda herhangi bir katki
saglamadigl, ancak gelecekte bu konuda iyi ve bilingli bir organizasyon yapildiginda kardelenin, flora turizmine
katkisinin yuksek olacagi katilimcilarin tamami tarafinda ortak goris olarak degerlendirilmistir (Ek Tablo 2).

4. Sonug ve Oneriler

Bu arastirmada ulasilan bulgular kardelenin dlke gen kaynaklari agisindan kullaniminin ne kadar énemli oldugunun
altini ¢cizmistir. Ayrica bu arastirma tlkemizde kardelen Uretimi, ticareti ve koruma konusunda yurutiilen politikalarin
ne sekilde oldugunu ve bu politikalari uygulamada (lkemizin ne diizeyde oldugunu gostermesi bakimindan da énemli
oldugu duslinilmektedir. Arastirma sonugclari su sekilde sirlanabilir;

1. Ulkemizde bitki gen kaynaklarini tanitmada, biling diizeyi olusturmada oldukca yetersiz kalinmaktadir.
Kardelen ismini herkes bilir ve sever, fakat kardelen cigeginin nasil bir cigek oldugunu, ne zaman cigek
actigini blyuk bir gcogunluk bilmemektedir. Bunun en énemli nedeni ise, dogaya ve doga kaynaklarina gereken
ilginin verilmemesi ve bu konuya duyarsiz kalinmasidir. O halde bu konuda 6ncelikli olarak yapilmasi gereken
tlke gen kaynaklarinin, ézellikle genclere ve gocuklara tanitilmasi, egitici program ve projelerin hazirlanmasi
ve bu tur projelerin “birey sorumlulugu” kapsaminda degerlendirilmesinin énemlidir.

2. Ulkemiz biyolojik ve endemik cesitlilik agisindan son derece zengin bir potansiyele sahiptir ve bu potansiyelin
pozitif yonde kullanilmasi, biyolojik zenginlige sahip ¢ikilmasi énem tagir. Her tiir kendi iginde énemli bir
deger unsuru olusturur. Séz konusu degerlerin ve deger unsurlarinin korunmasi ve gelecek kusaklarinda
bundan fayda saglamasina olanak taninmasi, kardelenin gelecek kusaklara aktariimasi &ncelikli olarak
benimsenmelidir.

3. Ulkemiz zengin biyolojik cesitlilige sahip olmakla birlikte, habitat korumada ve tiir korumada son derece
yetersiz politikalar izlemekte ve benimsemektedir. Ulkemizde endemik tiirler de dahil, tir temelinde habitat
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koruma stz konusu degildir. Ancak soganl bitkilerin bu bakimdan sansh oldugunu sdylemek mumkinddir.
Soganh bitkiler “dogal cicek soganlari yonetmeligi” ile koruma altina alinmis ve bu yonetmelik kapsaminda
ticareti kota ve rotasyonla diizenlenen siki bir denetim mekanizmasina sahiptir.

4. Kardelenin, CITES Ek Il listede yer almasi ve dogal ¢icek soganlari yonetmeligi kapsaminda denetleniyor
olmasi, koruma konusunda uygulanan politikalari strddrulebilir kilmaktadir. Bu politik uygulamalar
kapsaminda kardelen ticaretinin kota ve rotasyona bagl olarak dizenlenmesi, alan ve diger denetleme
mekanizmalarinin iyi islemesi kardeleni diger bitkilere gore sansli kilmaktadir. Turkiye bu alanda uyguladig
surdurdlebilir politik duzenlemelerden dolayr Avrupa CITES Komitesi tarafindan 6rnek (lke olarak
gosterilmektedir.

5. Ulke gen kaynaklarinin ticari amagcla kullanimi, siirdiiriilebilirlik saglandigi siirece ilkemize 6nemli katki
saglayabilir. Kardelen bu acidan énemli bir 6rnektir. 1980’li yillarda 40 milyon adet gergeklestirilen ihracat,
alinan 6nlemler ve diizenlemelerle, 1996 yilindan itibaren 8 milyon adet ile sinirlandirilarak surddrulebilirlik
saglanmistir. Bu sekilde asiri sokimden kaynaklanan kardelen tahribati engellenerek, populasyonun kendini
yenilemesine olanak saglanmistir. Her yil yapilan 8 milyon adet kardelen ihracatindan yaklasik olarak 500 000
$ gelir saglanmaktadir.

6. Ulkemizde flora turizminde de 6nemli aksakliklar s6z konusudur. Bunun nedenin turizm Kkiltiri ve
ahskanliklari ile ilgili oldugunu séylemek miimkiindiir. Ulke gen kaynaklarinin bu agidan iyi organizasyonlarla
degerlendirilmesi, bu baglamda bir sektor olusturulmasi, hem biyolojik cesitliligin tanitiminin saglanmasi hem
de Ulkeye pozitif katma deger saglamsi bakimindan énemli bir hedef olarak algilanmalidir.

7. Dinyada degisen cevre anlayisi ile biyolojik kaynaklarin “dogadan toplanarak kullanimi” yerine “(retime
dayali olarak kullanimi” fikri benimsenmistir. Bu baglamda tlkemizde, 6zellikle ticari bitkilerin dretimine
yonelik ¢alismalarin hiz kazanmasi, bu konuda yeterli ve etkin AR-GE aktariminin saglanmasi, Uretimde
laboratuar kosullarinda elde edilen basarinin, teknoloji destegi ile alana tasinmasi, Turkiye’nin Uretim ve
ticarette hak ettigi yeri bulmasinda 6nemli olabilecektir. Ayni zamanda dogaya olan bagimlilik azalacak ve
doganin gereksiz yere tahribati engellenebilecektir.

8. Uretim konusunda diger 6nemli bir konu ise, tretimde “tesvik” desteklerinin olmamasidir. Kardelenin gok
yillik bir bitki olmasi, Uretim surecini uzatmakta ve bu durum da Uretici tercihi acisindan bir dezavantaj
yaratmaktadir. Bu baglamda dreticilerin, bir kere olmak Uzere, ilk rin alinincaya kadar dogrudan
desteklenmesi veya kullanilmayan arazilerin bu tir bitkilerin Gretimi icin Gretici firmalara kiralanmasi seklinde
olabilecek tesvikler Uretimi cazip kilarak, ilgiyi artiracaktir. Bu sekilde Uretimde artis ticarette de atisi
beraberinde getirecektir.

9. Bununla birlikte yerel yonetimlerde duyarlilik ve sekttrler arasi isbirliginin kurulmasi, gelistirilmesi ve peyzaj
alanlarinin yaratilmasi ile bitki tdrlerinin tlke iginde kullaniminin artirilabilinecegi, yerel farkindaliklarin
yaratilabilecegi ve gen kaynaklarinin tanitimina imkan saglanabilecegi disunilebilir.

Arastirma sonuclari Turkiye kardelenlerinin {lke gen kaynaklari agisindan surdirilebilir politikalarla
desteklendigini, bu konuda bilingli bir koruma politikasi uyguladigini gostermektedir. Bu tir politik denetim ve
uygulamalarin lke gen kaynaklarinin korunmasinda 6nemli parametreler oldugu dustiniimektedir.
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Ek Tablo 1. Katilhimcilarin tamamina uygulanan yari yapilandirilmig goriisme formu kapali uclu sorular ve goriisme gruplarinin analizi

EK CIZELGE 4 GORUSMECILERIN TAMAMINA UYGULANAN SORULARIN GURUPLARA GORE DEGERLENDIRME CIZELGESI

GURUPLARDA DEGER KRITERLERINE GORE GORUSMECI GAGILIMI

SORULAR Akademisyen (6 Kamu temsilcileri (8 | STK ve Uretici tem. Firmalar (3 gor.) Toplam (21
goriismeci) gor.) (4 gor.) goriismeci)
Deger Kriterleri 1123451234 |5|1)2[3]|]4|5|1]|2|3|4])5[1]2([3]4]35
1. Kardelen tirlerinin Ulke genelinde tanitiminin yeterli oldugunu 4 11 (1 21321 3 (1 2 1 4110 (5] 2
disunlyor musunuz?
2. Ulkemiz agisindan degerlendirildiginde kardelen tiirlerinin tilke gen 6 1143 113 211 1(7 |13
kaynaklari acisindan biyolojik cesitlilik icindeki degeri nedir?
3. Ulkemiz agisindan degerlendirildiginde kardelen tirlerinin iilke gen 2 113 21313 1 & 1(1]1 4 3] 519
kaynaklari agisindan endemik cesitlilik icindeki degeri nedir?
4. Ulkemizde kardelen iiretim calismalarini basarili buluyor musunuz? 11212 (1 1[(4]1]2 22 112 511013 3
5.Ulkemizde kardelen iretimi konusunda yapilan AR-GE faaliyetlerinin 511 1 (331 3 1 1(3 1(12 17| 1
yeterli oldugunu diisliniiyor musunuz?
6. Kardelenin genel olarak potansiyel risk /tehlike altinda oldugunu 3 (1|2 41113 2 111 3 12 (2] 6 |1
diisuinilyor musunuz?
7. Kardelen habitatlarinin korunmasina yonelik uygulanan politikalarin | 2 311 3|1 4 2 2 1 2 514139
yeterli oldugunu diisiiniiyor musunuz?
8. Kardelen tirlerinin korunmasina yonelik uygulanan politikalarin | 1 4 (1 1]15(2 211 (1 1 2 1(1 17193
yeterli oldugunu diisiinilyor musunuz?
9. Kardelen tirlerinin ve yasama alanlarinin korunmasina yd&nelik 312 (1 41113 2 111 3 12 (3] 5|1
politikalar g6z onine alindiginda kardelen turlerinin tehlike altinda
oldugunu dustindyor musunuz?
10. Tirkiye’de soganli bitkilerin korunmasina yonelik uygulanan 1132 1|7 2|2 3 1]16|14
politikalar stirdurtlebilirlik agisindan nasil degerlendirirsiniz?
11. Kardelen soganlarinin  korunmasina  y6nelik  politikalari 6 216 2 2 3 2 (215 | 2
surdirilebilirlik agisindan nasil degerlendirirsiniz?
12. Kardelen habitatlarinin bulundugu bolgelerdeki yerel yénetimlerin 3 (3 5 | & 4 3 15 [ 6
(vali ve kaymakam vb.) kardelen tirlerinin korunmasi ve ticaretine
yonelik  diizenlemelerin  uygulanmasinda  duyarliliklarinin  yeterli
oldugunu duslinlyor musunuz?
13. Kardelen tirlerinin korunmasi, ihracati ve dretim faaliyetleri goz 3 (1|2 315 2|2 2 1 5 6|10
onune alindiginda bu konu ile ilgili kamu kurumlari ile 6zel sektér ve
STK’ lar arasinda saglanan isbirliginin yeterli oldugunu distnuyor
musunuz?
14. Dogal cicek soganlar ticaretinin “dogadan toplanarak mi” yoksa
“Uretime dayali olarak mi” gerceklestirilmesi daha uygundur?
[Uretim ve Dogadan Toplama:2 kisi, Uretim: 19 Kisil
14.a. Eger Uretimse Ureticilerin Uretim konusunda bilgi diizeyinin yeterli 312 (1 2 14|2 2|2 1111 3|18 |73
oldugunu dustindyor musunuz?
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15. Kardelen sogani ticaretinin “dogadan toplanarak mi” yoksa “lretime dayali olarak mi”

gerceklestirilmesi daha uygundur?

| Uretim ve Dogadan Toplama:, 2 kisi

Uretim: 19 kisil

15 a.Eger Uretimse Ureticilerin Uretim konusunda bilgi dizeyinin yeterli oldugunu dustnlyor 51 2|4

musunuz?

1. Kesinlikle yetersiz, 2. Cok az yeterli, 3. Orta derecede yeterli, 4. Yeterli, 5. Kesinlikle yeterli

Ek Tablo 2. Katilimcilarin tamamina uygulanan yari yapilandiriimis goriisme formunda yer alan kanaate dayali sorular ve analizi

GORUSMECILERIN TAMAMINA YONELTILEN KANAATE DAYALI SORULAR, GORUSLER ARASI BENZERLIK VE FARKLILIKLAR

politikalarin surdardlebilirliginin
saglanmasinda denetim ve yodnetim hangi
kurumlar tarafindan gerceklestiriliyor?

TUGEM,
Koruma politikalarinin uygulanmasinda 1. derecede Gevre ve
Orman Bankligi Orman Genel Mudrligu ve kolluk kuvvetleri
(jandarma) yetkili kurumlardir.

SORULAR Goriismecilerin vermis oldugu yanitlar (Toplam 21 gériismeci)
Gorusmeci Gordsler arasi benzerlikler Katilimci Gordsler arasi farkliliklar
sayIsl sayIsl
1. Kardelen tirlerinin tlke genelinde 19 gdriismeci Egitim ve bilinglendirme faaliyetleri, 6zellikle genclerin 6 goriismeci Bilingli tanitim
tanitimini saglamak ve 6nemini ortaya egitimi, Ozellikle bu isle ugrasanlarin egitimi,
koymak icin neler yapilabilir? Proje temelli egitim, Senlik ve festivaller,
TV programlari, Yerel yazili basin, Odiil gibi tesvikler,
Yerel yonetimlerin katkilari Ekoturizim bu bélgelerde canlandiriimah
Park bahce uygulamalarinda kardelen kullanmaya yonelimleri,
ulusal botanik bahceleri ve tanitim bahgeleri
2. Gen kaynagi 6zelligi tasiyan kardelen 21 gorusmeci | Ticari amagla kullanimda “strdurilebilirlik” saglandigi strece
trlerinin ticari amach kullanimi “faydal”
konusunda neler distinilyorsunuz?
3. Turkiye’de kardelen ve diger soganl 21 goriismeci Surdurulebilirligin saglanmasinda 14 Gumrik Mustesarhgi,
bitkilerin korunmasi konusunda uygulanan Ticari korumaya yonelik diizenlemelerde Tarim Bakanhgi gorlsmeci Dis Ticaret Mustesarligi

Sahil Glivenlik,
Denizcilik Miistesarhigi, ¢ Isleri Bakanligi

4. Kardelen tlrlerinin flora turizmine su
anda bir katkisi var mi? Gelecekte bdyle
bir katkinin saglanabilmesi icin neler
yapilabilir?

18 goriismeci

Su anda kardelen turizmi olmadigi i¢in boyle bir katkida yok.
Boyle bir katkinin olmasi igin;
Bilingli bir organizasyon,
Hangi bdlgede hangi tiriin bulundugunun bilinmesi ve bunun
anlatilmasl, ilgili brogurler, tanitim kitapgiklari

3 gorlismeci

Her hangi bir bilgim yok

(Received for publication 2 April 2010; The date of publication 01 December 2010)
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Nitrogen use efficiency, yield and other characteristics of sunflower (Helianthus annuus L.) hybrids as affected
by different levels of nitrogen
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Abstract

To assess the nitrogen use efficiency of hybrid sunflower (Helianthus annuus L.), an experiment was
conducted at New Developmental Farm, Khyber Pakhtunkhwa, Agricultural University Peshawar-Pakistan.
Randomized complete block (RCB) design with split plot arrangement, replicated four times, was used. Sunflower
hybrids (Suncross, Gulshan-98, Aritar-93, and Peshawar-93) were allotted to main plots while nitrogen levels (0, 45, 90,
135, 180, and 225 kg ha™) to the sub-plots. Statistical analysis of the data revealed that nitrogen had significant effects
(P<0.05) on all parameters under study. Days to button formation and flowering decreased with increase in nitrogen
levels. The delayed button formation (35.63) and flowering (52.06) were observed in controlled plots, while earlier
button formation (31.94) and flowering (48.56) were noted when 225 kg N ha™ was applied to the crop. Among hybrids
Peshawar-93 took less days (45.29), while Gulshan-98 took more days (56.42) to flowering. Maximum plant height
(87.54 cm), seed yield ha™ (1302.75 kg) and leaf area plant™ (9909.5 cm?®) was recorded in plots with highest dose of
nitrogen (225 kg ha™). Maximum leaf area plant™ (8777.53 cm?) has produced by Suncross. Values of nitrogen use
efficiency were higher in controlled plots (342) and lower (5.83) in plots with highest dose of nitrogen (225 kg ha™).
Out of tested hybrids, Suncross produced maximum yield with maximum dose of nitrogen. It is therefore suggested that
Suncross should be sown in Peshawar Valley by farmers with N application at the rate of 225 kg ha™.

Key words: Helianthus annus, Hybrids, Nitrogen Efficacy, Levels of nitrogen
1. Introduction

Sunflower (Helianthus annuus L.) is a member of the family Compositae. It is said to be of American origin
(Heiser, 1976). Sunflower is a valuable plant both from economic and ornamental point of view. It is believed that it has
been evolved from sub-species as a mutation with less extensive branching than that exhibited by the wild form (Heiser,
1976). The cultivated sunflower is a tall, erect and unbranched, coarse annual, with a distinctive large golden head
(Arnon and Aslam, 1991).

Sunflower is considered to be a good source of both oil and proteins. Qil content of sunflower ranges from 39-
49%. Sunflower oil is generally considered a premium oil because of its light color, high level of unsaturated fatty acids
and lack of linolenic acid, bland flavor and high smoke points. The primary fatty acids in the oil are oleic and linoleic
(typically 90% unsaturated fatty acids), with the remainder consisting of palmitic and stearic saturated fatty acids. Due
to its edible oil content it is very important food supplement. Protein percentage of sunflower meal ranges from 28% for
non-dehulled seeds to 42% for completely dehulled seeds (Putnam et al., 1990). Sunflower is considered to be the most
suitable for margarine production, for hydrogenation and as cooking oil. The industrial uses of sunflower are the
production of soaps, paints, varnishes and candles. The resulting meal is a rich source of protein utilized in the livestock
and poultry feeds after oil extraction.
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Pakistan has been facing acute shortage of edible oil. A huge amount of foreign exchange (59093.4 Million
Rupees) was spent during year 2006-07 on the import of oil (Anonymous, 2008). This huge burden of foreign exchange
reserve necessitates the urgency of increasing domestic production of oil seed crops without disturbing the present
cropping pattern.

In Pakistan, total area under sunflower cultivation during 2009 was 0.3197 million hectares with total
production of 0.42 million tones. In Khyber Pakhtunkhwa province, total area under sunflower cultivation was 527
hectares with production of 812 tones (MINFAL, 2010).

Fertilizer is one of the most effective tools of increasing crop yields. Our farmers are mostly illiterate and can
not precisely follow scientific and agricultural instructions necessary for maximum output in term of yield. Successful
crop husbandry is a complex combination and interaction of different agricultural inputs in varying amounts, which
mainly depends on the nature of the crop, soil structure/texture and environmental conditions.

Sunflower plant needs sufficient quantities of plant food nutrients depending upon soil fertility to produce a
bumper crop. Our soils have been exhausted due to mono crop cultivation without giving proper attention to replenish
the plant food nutrients in it. The aim of this study was to evaluate optimum nitrogen rate and select high yielding
sunflower hybrid for cultivation in Peshawar Valley. This experiment was designed in the year 2000 to study
phenology, yield and nitrogen use efficiency of different sunflower hybrids, when grown under different levels of
nitrogen.

2. Materials and methods

Four hybrids (Suncross, Gulshan-98, Aritar-93, and Peshawar-93) were plated with six nitrogen rates (0, 45,
90, 135, 180, and 225 kg ha™). The hybrids under study were Suncross, Gulshan-98, Aritar-93 and Peshawar-93.
Suncross is an imported Australian hybrid, while the other three have been evolved from the inbred lines of TMS-7 x
TRL-14 (Gulshan-98), TMS-17 x TRL-13 (Aritar-93) and TMS-11 x TRL-7 (Peshawar-93) respectively. The
experiment was laid out in randomized complete block (RCB) design with split plot arrangement replicated four times.
Hybrids were allotted to main plots and nitrogen levels to subplots. Data were recorded on the following parameters:

2.1.1. Days to button formation
Days to button formation were calculated when 80% plants reached to button stage (flowers in bud). Days
were counted from date of sowing to the date of button formation.

2.1.2. Days to 50% flowering
Dates were recorded for 50% flowering emergence in each treatment and number of days were counted from
date of sowing.

2.1.3. Plant height (cm)
Ten plants from four central rows were randomly selected. Plant height was measured from ground level to the
top edge of the collar disk with the help of measuring tape.

2.1.4. Leaf area plant™(cm?)

First a constant factor for leaf area was calculated by measuring the length and width of the representative
large, medium and small size leaves from ten randomly selected plants from each subplot. Leaf area of the selected
plant leaves was measured with the help of graph paper by counting small and big squares. Then this leaf area was
divided by their average leaf length and leaf width. A different factor for each hybrid was observed which are 0.9, 0.7,
0.9, and 0.6 for Suncross, Gulshan-98, Peshawar-93 and Aritar-93 respectively.

2.1.5. Seed yield ha™(kg)
Seed yield per hectare was calculated by multiplying seed yield per disc with plant population per hectare at harvest.

2.1.6. Nitrogen use efficiency

Nitrogen use efficiency (NUE) was calculated using the formula suggested by Moll et al., (1982) by dividing

seed yield (Gw) by nitrogen (N) applied to the soil plus mineral nitrogen in soil before sowing (Ns).
{NUE = Gw /N + Ns}

The data recorded were statistically analyzed using analysis of variance technique (ANOVA) appropriate for
randomized complete block design with split plot arrangement. Regression/trend analysis was carried out when F-
values were significant. The following model was used to analyze the data (Gomez and Gomez, 1984).

{Yijk = p + pi +aj + yij + pk + (ap) jk + ¢ijk}

Where

Yijk = Yield,  p= General mean, pi = i" replication, aj = j™ Hybrids

yij = Main plot error, Sk = k™ Nitrogen levels,

(ap) jk = Interaction between hybrid and nitrogen level

¢ijk = Sub plot error
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3. Results and discussion
3.1. Days to button formation

Statistical analysis of the data revealed that nitrogen levels had significant effect (P<0.05) on days to button formation,
while hybrids (H) and hybrid xnitrogen levels (HxN) interactions had no significant effect on days to button formation
(Table 1). Days to button formation decreased with increase in N application. Mean values for nitrogen levels showed

that maximum number of days to button formation (35.6) was observed in controlled plots, while minimum number of
days to button formation (31.94) was observed in plots with nitrogen level of 225 kg ha™. Similar results were reported
by Loubser and Human (1993), who concluded that high nitrogen level decreased days to button formation.

Table 1. Means for days to button formation of sunflower hybrids affected by N levels

Nitrogen level Hybrids Means
(Kg ha) suncross Gulshan-98  Aritar-93 Peshawar-93

0 36.75 36.00 36.00 33.75 35.63 a
45 34.00 34.25 35.75 32.50 34.13b
90 34.00 33.00 34.75 35.75 34.38 ab
135 34.25 34.00 33.50 32.00 33.44 bc
180 32.00 34.00 31.25 31.25 32.13 cd
225 32.50 32.00 32.00 31.25 31.94d
Means 33.92 33.88 33.88 327 -

LSD for N levels at P<0.05 = 1.44
3.2. Days to 50% flowering

Statistical analysis of the data revealed that hybrids and different levels of nitrogen had significant effect
(P<0.05) on days to 50% flowering (Table 2). The main effect of hybrid indicated that maximum number of days to
flowering (56.42) was taken by Gulshan-98, whereas minimum number of days (45.29) was taken by Peshawar-93.
Maximum number of days to flowering (53.19) was recorded in plots with nitrogen level of 135 kg ha™which was not
significantly different from days taken by plots with 0 and 45 kg N ha™. The (HxN) interaction had no significant effect
on days to flowering. These results are not in conformity with Ali (1998), who reported that days to 50% flowering
increased with increase in nitrogen level. He reported that maximum days to flowering were observed in plots with
nitrogen applied at the rate of 135 kg ha™*, while minimum days to flowering were taken by plants received nitrogen at
the rate of 120 kg ha™.

Table 2. Means for days to flowering of sunflower hybrids as affected by N levels

Nitrogen level Hybrids Means
(Kg ha™) suncross Gulshan-98  Aritar-93 Peshawar-93

0 56.25 55.75 50.25 46.00 52.06 a
45 53.50 60.25 52.00 43.50 523la
90 52.00 59.25 50.75 44.75 51.69 ab
135 55.00 56.50 53.00 48.25 53.19a
180 47.75 54.00 49.75 45.00 49.13 bc
225 46.25 52.75 51.00 44.25 48.56 ¢
Means 51.79b 56.42 a 51.13b 4529¢ 0 eeeeeee-

LSD for N levels at P<0.05 = 2.77
LSD for Hybrids at P<0.05 = 4.26

3.3. Plant height

Different levels of nitrogen significantly affected (P<0.05) plant height, while hybrid and their interaction had
non-significant effect on plant height (Table 3). Mean values for the nitrogen level showed that maximum plant height
(87.54) was observed in plots with nitrogen at the rate of 225kg ha™. The data revealed that plant height increased with
increase in nitrogen level. Similar results were also reported by Nur (1975), who states that increase in nitrogen level
usually increase plant height. These results are however not supported by Ali (1998), who reported significant effect of
hybrid on plant height.
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Table 3. Means for plant height (cm) of sunflower hybrids as affected by N levels

Nitrogen level Hybrids Means
(Kg ha) suncross Gulshan-98  Aritar-93 Peshawar-93

0 74.98 72.53 65.6 76.65 72.44 ¢
45 78.98 77.28 71.73 82.2 77.55b
90 81.93 75.6 75.58 82.05 78.79b
135 84.95 81.6 76.48 78.1 80.29b
180 89.48 84.73 81.63 82.75 84.65a
225 84.75 90.35 83.55 91.5 87.54a
Means 82.51 80.35 75.77 8221 e

LSD for N levels at P<0.05 = 3.03

3.4. Leaf area plant™

Data regarding leaf area presented in Table 4. Different levels of nitrogen, hybrids and their interaction
significantly affected leaf area plant® at (P<0.05). Suncross recorded maximum leaf area plant®(12019 cm?) at
maximum nitrogen level of 225kg ha™. Illeiv and Vangelova (1977) reported that leaf area increased by 2.8, 22.23, and
36 % respectively with increase in nitrogen level. Effects of N on leaf size are largely due to effects on cell production
in the un-emerged leaf and on both cell production and expansion during the first phase of expansion of the emerged
leaf (Trapani et al. 1999). Hybrids resulted in significantly different leaf area. Similar results are reported by Ali (1998)
stating sunflower hybrids have significant effect on leaf area.

Table 4. Means for leaf area plant™ (cm?) of sunflower hybrids as affected by N levels

Nitrogen level (Kg  Hybrids Means
ha”) Suncross Gulshan-98 Aritar-93 Peshawar-93

0 6759 hi 5242 Im 3702 n 5433 ki 5284.00 f
45 7046 ghi 5657 ki 3734 n 6837 ghi 5818.50 e
90 7388 fgh 6500 ij 4735 m 7450 fg 6518.25d
135 8819 cd 7057 ghi 6068 jk 8101 e 7511.25¢
180 10635 b 8279 de 6521 ij 9174 ¢ 8652.25 b
225 12019 a 9287 ¢ 7732 ef 10600 b 9909.50 a
Means 8777.67 a 7003.67 b 5415.33 ¢ 793250a @ -

LSD for N levels at P<0.05 = 264.8
LSD for Hybrids at P<0.05 = 914.7
LSD for NxH at P<0.05 = 648.7

3.5. Seed yield ha™

As stated statistical analysis of the data also revealed that different levels of nitrogen had significant effects
(P<0.05) on seed yield ha™, while hybrids and (HxN) interaction had no significant effect on seed yield ha™* (Table 5).
Mean values for N levels showed that maximum seed yield (1302.75 kg ha™) was recorded in plots applied with
nitrogen at the rate of 225 kg ha™ while minimum seed yield(588.75 kg ha™) was obtained from plots with no nitrogen.
Seed vyield significantly increased with increase in nitrogen level. It might be due to proper application of nitrogen at
proper time during the growth. Nitrogen usually increases vegetative growth of plants that ultimately increased leaf
area, which is the key for photosynthesis. Maximum leaf area intercepted more sunlight and hence more seed formation
resulting in more yield. These findings are in conformity with Morris (1975), Scheiner & Lavado (1999) and Ruffo et
al. (2003) who reported that high doses of nitrogen increased seed yield. Similar results were also reported by Tianu et
al. (1978), who concluded that seed yield was increased with increase in N rate.

Table 5. Means for seed yield (kg ha™) of sunflower hybrids as affected by N levels

Nitrogen level Hybrids Means
(Kg ha™) suncross Gulshan-98  Aritar-93 Peshawar-93

0 679 478 492 706 588.75d
45 842 587 533 934 724.00 ¢
90 1106 593 703 921 830.75 ¢
135 1367 994 1025 1128 1128.50 b
180 1163 1141 896 1293 1123.25b
225 1545 1211 937 1518 1302.75 a
Means 1117 834 764.33 1083.33 -

LSD for N levels at P<0.05 = 129.8
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3.6. Nitrogen use efficiency

Significant (P<0.05) effect of different levels of nitrogen use efficiency was observed, while hybrid and their
interaction with nitrogen levels had non-significant effect (Table 6). Mean values for nitrogen use efficiency of the
nitrogen levels indicated that maximum nitrogen use efficiency was recorded in controlled plots, while minimum
nitrogen use efficiency was recorded in plots applied with nitrogen at the rate of 225 kg ha™. Nitrogen use efficiency
significantly decreased with increase in nitrogen levels. These results are supported by Gutschick (1993) who reported
increase in nitrogen use efficiency at optimum availability of nitrogen. He also stated that nitrogen use efficiency
(NUE) increased as external nutrient concentration in soil decreased.

Table 6. Means for nitrogen use efficiency of sunflower hybrids affected by N levels

Nitlrogen level (Kg Hybrids Means
ha) suncross Gulshan-98 Aritar-93 Peshawar-93

0 394.76 277.61 286.06 410.59 342.26 a
45 18.02 12.55 11.39 20 15.49b
90 12.05 8.96 7.66 10.04 9.68 b
135 9.99 7.27 7.49 8.25 8.25b
180 6.43 6.26 4.93 7.11 6.18b
225 7.15 5.34 4.13 6.69 5.83b
Means 74.73 52.99 53.61 7711 e

LSD for N levels at P<0.05 = 25.27
4. Conclusions

It is clear from the results obtained in our study that Suncross hybrid can be cultivated in Peshawar with higher
yields compared to other hybrids. Hybrids performed well when they were applied with 225 kg N ha™. Farmers in
Peshawar Valley are therefore suggested to plant Suncross with applying 225 kg N ha™ to get maximum returns.
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Seed germination studies on rare endemic Salvia smyrnaea Boiss. (Lamiaceae)
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! Ege University, Faculty of Science, Depart. of Biology, 35100, izmir, Turkey
Abstract

Salvia smyrnaea, is an endemic in Turkey with restricted distribution, which is classified as only two localities
known risk category "Endangered (En)". In this study, ex-situ conservation purposes of Salvia smyrhaea seed
germination requirements were investigated. Study material was collected, in August of 2008, western of Izmir in the
Nif Mountain from randomly selected individuals of the population which consists of mature fruits. To determine seed
viability, tetrazolium chloride (TTC) test was performed. Pretreatment was applied (45 days) and not applied (control)
seeds glass Petri dishes, at 250 ppm, 500 ppm and 1000 ppm, 2000 ppm different concentrations of 10 ml of gibberellic
acid (GA3) solution and distilled water (control); at 25 °C 12 hours light (L)/15 °C, 12 hours dark (D) alternate
temperature and light-dark conditions, were subjected to germination tests. As a result of testing of seed viability, 85%
viability in seeds was determined. In 12L/12D light photoperiod not apply pretreatment 40% germination in seeds was
detected at 250 ppm the highest, the lowest 6.6% germination in seeds was determined in control seeds. In this study, S.
smyrnaea, for ex-situ cultivation of the highest germination percentage, stratification (45 days 5°C) applied and 25/15°C
alternate temperature, continuous dark conditions can be achieved with 250 ppm GA; treated seeds, respectively.

Key words: Nif Mountain, Salvia smyrnaea, Seed Germination, Endemic

*

Nadir endemik Salvia smyrnaea Boiss. (Lamiaceae) tohumlarinda ¢imlendirme ¢alismalar:

Ozet

Salvia smyrnaea, Tiirkiye’de yalnizca iki lokaliteden bilinen tehlike kategorisi “Tehlikede (En)” olan sinirh
yayilisa sahip bir endemiktir. Bu ¢aligmada, Salvia smyrnaea’nin ex-situ korunmasi amaci ile tohum g¢imlenme
gereksinimleri aragtirilmistir. Caligma materyalini, 2008 yili agustos ayinda Izmir ilinin batisinda bulunan Nif Dag’1
(Kemalpasa) populasyonunundan rastgele segilmis bireylerin olgun nutletleri olusturmaktadir. Tohum canliliginin
belirlenmesinde Tetrazolyum Klorid (TTC) testi kullanilmistir. On islem uygulanan (45 giin) ve uygulanmayan
(kontrol) tohumlar cam petrilerde, 250 ppm, 500 ppm, 1000 ppm, 2000 ppm’deki farkli konsantrasyonlarda 10 ml
Gibberellik Asit (GA3) c¢ozeltisi ve saf su (kontrol); 25°C 12 saat aydinlik (A)/15°C 12 saat karanlik (K) degisken
sicaklik-1g1k ve siirekli karanlik kosullarda ¢imlenme tetstlerine tabi tutulmuslardir. Tohum canlilik testleri sonucunda
tohumlarda %85 oraninda canlilik belirlenmistir. 12A/12K 151k fotoperyodunda 6n islem uygulanmayan tohumlarda en
yiiksek ¢imlenme %40 ile 250 ppm de oldugu saptanirken, ayni1 151k periyodunda en diisiik ¢imlenme %6,6 ile kontrol
tohumlarda oldugu saptanmistir. Bu ¢aligma sonucunda, S. smyrnaea’nin ex-situ yetistirilmesi igin en yiiksek ¢imlenme
ylizdesinin, stratifikasyon (45 giin 5°C) uygulanmis ve 25/15°C degisken sicaklikta, siirekli karanlik kogullarda 250
ppm GA; uygulanmis tohumlarla elde edilebilecegi saptanmistir.

Anahtar kelimeler: Nif Dagi, Salvia smyrnaea, Tohum Cimlenmesi, Endemik
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1. Giris

Lamiaceae icinde dnemli ve en buylk cinslerden bir tanesi olan Salvia L. (adagay1), ¢ok eski devirlerden beri
bilinen tibbi zelligi nedeni ile Latince de “kurtarici ya da tedavi edici “anlamina gelen “Salveo” kelimesinden
esinlenerek isimlendirildigi belirtilmektedir. Diinyada, Giliney ve Orta Amerika’da yaklagik 500, Merkez
Asya/Akdeniz’de 250 ve Dogu Asya’da 90 tiir ile temsil edilmektedir (Walker vd., 2004). Asya’da bulunan Salvia L.
tiirlerinin ana merkezinin Anadolu oldugu belirtilmektedir (Hedge, 1982; Davis, 1988; Vural ve Adigiizel, 1996).
Tiirkiye’de ise yapilan revizyon ¢aligmalari ile Salvia’nin 97 takson ile temsil edildigi, bunlardan 51’nin endemik
oldugu bildirilmektedir. Ayrica iilkemizde yayilis gosteren tim Salvia taksonlarmin 58’inin (%59,7) iran-Turan,
27’sinin (%27,8) Akdeniz ve 5’inin Avrupa-Sibirya (%5) fitocografik elementleri odugu; 7’sinin ise (%7) ¢ok bolgeli
olarak yayilis gosterdigi rapor edilmistir (Dogan vd., 2009).

Tohum ¢imlenmesi, bitkilerin {iremedeki basarisini belirleyen Ureme déngusindeki 6nemli bir faz iken (Bu
vd., 2008) c¢imlenme yiizdesindeki g¢esitlilikler c¢ogunlukla, ©zel ekolojik kosullarin bir yansimasi olarak
degerlendirilmektedir (Grime vd., 1981; Nishitani ve Masuzawa, 1996). Bir¢ok ¢alismada, bitkinin liremedeki
basarisinda dormansinin 6nemli roliine isaret edilmis ve alpin tiirler gibi taksonlarin tohum g¢imlenmeleri iizerinde
giberellin (Mc Donough, 1970), skarifikasyon (Pelton, 1956) ve stratifikasyon (Cavieres ve Arroyo, 2000) gibi
islemlerin etkileri incelenmistir. Stratifikasyonun, ABA ve GA seviyesinde degisimlere neden oldugu bilinmektedir.
Tohumlarda, bu bitki biiyiime diizenleyicilerinin miktarlarindaki degisimler, stratifikasyon sonrasi ¢imlenmenin
meydana gelmesinde fizyolojik tepkiler ile iliskilendirilmistir (Benech-Arnold vd., 2003; Yamauchi vd., 2004;
Finkelstein vd., 2008).

Nadir ve endemik tiirlerin tohum c¢imlendirme c¢aligmalari, bu taksonlara ait koruma stratejilerinin
belirlenmesinde buyik dnem arzetmektedir (Lorite vd., 2007). Birincisi, tohum ¢imlenmesi populasyonlarin genetik
cesitliliginin korunmasinin tek yoludur (Fenner ve Thompson, 2005). ikincisi ise, bu tiirler bir ok durumda yok olma
riski altindadir. Bu yiizden, bu taksonlarin ¢imlenme yeteneklerinin dogru ve kesin olarak anlagilmasi, koruma ve
nesillerinin devaminda onem tagimaktadir (Blanca vd., 1998; Moreno-Saiz vd., 2003). Turkiye’ de endemik bitki
taksonlar1 arasinda ozellikle son yillarda ¢esitli arastirmalar gergeklestirilmistir. Bunlardan 8’1 endemik olan 14 farkli
Hesperis taksonu {zerinde farkli tuz, nitrat ve asit (HCI ve H,S04) konsantrasyonlarindaki tohum ¢imlenme ekolojileri
ortaya konulmustur (Yiicel vd., 2008). Arastirma alanimizda yayilis gosteren ve kritik tehlike kategorisinde bulunan
Minuartia nifensis Mc Neill iizerinde yapilan otoekolojik ¢aligmada ise bitkinin 5°, 10°, 15° C sicakliklardaki 16/8 151k
fotoperiyotlarinda 50 - 100 ppm gibberellikasit ve kinetin uygulamalarindaki tohum verimlikleri ve tohum canliliklari
arastirtlmistir (Giicel ve Segmen, 2008). Yine arastirma alanimizda bulunan ve populasyonu kritik tehlike kategorisinde
yer alan Dianthus erinaceus var. erinaceus iizerinde tohum ¢imlenme ekolojisi arastirilmistir (Erséz ve Segmen, 2009).

Ulkemizde sadece iki lokaliteden dagilimi bilinen ve tehlike kategorisi, Tiirkiye Bitkileri Kirmiz1 Kitabina
(EKim vd., 2000)’e goére “Tehlikede (En)” olan endemik Salvia smyrnaea’nin (izmir adacay1) sadece Nif Dag1
populasyonundan toplanan tohumlari iizerinde ¢imlenme denemeleri yapilarak, ex-situ korunmasi igin ¢imlenme
gereksinimleri ortaya konulmustur

2. Materyal ve yéntem
2.1 Calisilan bitki

Tiirkiye’de (B1 Izmir: Kemalpasa, Nif Dag zirvesi 1500 m., C1 Aydm: Séke, Giimiisdag, 920 m.) iki
populasyonu bulunmaktadir (Sekil 1). Akdeniz elementi olan endemik bir tiirdiir. En yakin tiir olan S. cadmica ile tiy
Ortlisii ve goriiniis olarak benzerdir. Ancak, S. cadmica’dan genellikle oblong yapraklari, kaliksin meyvada ¢ok az
genislemesi ve mor menekse—mavi korollasi ile agik¢a ayrilmaktadir.

S. smyrnaea Boiss., yapraklar ovat oblong- oblong, 2-5.5x1-2 cm; pedisel 3-5 mm; kaliks tlipsi kampanulat,
15 mm kadar, + hafif mor meyvada genisler (16-17 mm), iist dudak agik bir sekilde 3 disli; korolla menekse mor-mavi,
30-35 mm, dudaklar hemen hemen esit; nutletler soluk kahverengidir. Cigceklenme zamani Mayis olup, acik kayalik ve
cakilli yerlerde yayilis gostermektedir.
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Sekil 1. S. smyrnaea’ nin Tiirkiye’deki populasyonlari.
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2.2 Calisma alam

Caligma alanimizi, Tiirkiye’nin yaklagik 40 km batisinda bulunan Nif Dag’1 olusturmaktadir. Nif Dag’1
Izmir’in dogusunda 38°22°-38°23" kuzey paralelleri, 27°21°-27°22" dogu boylamlar1 arasinda kalan, yaklasik olarak
1500 metreye kadar ulagsmaktadir. Bolgenin jeolojik yapisi, beyaz kristalin kalker, kretase fosilli kalker flise gecis zonu
ve flis seklindedir. Flise gecis zonu; kalker, marnli kalker ve marndan olusmaktadir. Flis ise siyah-gri sistlerden
meydana gelmistir. Sist tabakalar1 arasinda konglomer, marnli kalker, ince kumtasi, radiolarit bulunabilir. Bu alpin tipte
bir flis drnegidir. Nif Dag1 giineyinin neojen formasyonlardan olustugu, 6zellikle bu formasyonun miosenden yasl
oldugunu Se¢men (1982), Oppenheim’e gore belirtmektedir.

2.3. Yontem

Salvia smyrnaea’nin olgun nutletleri Nif Dag’1 populasyonundan rastgele se¢ilmis bireylerden 2008 Agustos
aymda toplanmistir. Toplanan tohumlarm bir kismi kontrol tohumlar olarak stratifikasyon (6n iglem) uygulanmadan
kullanilmistir. Diger kismu ise, stratifikasyon uygulamalar i¢in; cam petrilerde tek tabakali nemlendirilmis Whatman
No.1 filtre kagidi iizerine yerlestirilip aliminyum folyo ile sarilarak 45 giin siire ile +5°C etiivlere konmusglardir.

Tohum canliliginin belirlenmesi igin tetrazolyum klorid (TTC) testi gergeklestirilmistir. 3 tekerrriirlii olarak
20’ser adet nutlet once 24 saat 20-25°C’de bekletildikten sonra boyamaya hazir hale getirilmistir. Daha sonra nutletlerin
kotiledon ucu lateral olarak kesilerek atilmis ve %1°lik TTC soliisyonunda 24 saat 30-35°C de bekletilmistir. Yirmidort
saat sonunda 151k mikroskobunda embriyolarin boyanma durumlarina gore canliliklar: degerlendirilmistir (Peters, 2000).

Cimlendirme testleri éncesinde tohumlara yiizey sterilizasyonu %1°lik sodyum hipoklorat ile saglanmistir. On
islem (45 giin,+5°C soguk stratifikasyon) uygulanmis ve uygulanmamis (kontrol) tohumlar cam petrilerde, 250 ppm,
500 ppm, 1000 ppm, 2000 ppm’deki farkli konsantrasyonlarda 10 ml Gibberellik Asit (GA3) ¢Ozeltisi ve saf su
(kontrol) ile nemlendirilmis tek tabaka Whatman No.l filtre kagidi lizerine yerlestirilerek 25°C 12 saat aydinlik
(A)/15°C 12 saat karanlik (K) degisken sicaklik-1s1ik ve siirekli karanlik kosullarda ¢imlenme testlerine tabi
tutulmuslardir. Siirekli karanlik periyot uygulamasi i¢in petriler aliminyum folyo ile sarilmistir. Cimlendirme
denemelerinde sicaklik ve 151k kontrolu i¢in ¢imlendirme odast kullanilmistir. Aydinlatma floresan ampuller ile
saglanmistir (Phillips, master TL-D36/840). Her denemede 10’ar tohum kullanilmig olup, 3’er tekerriirlii olarak
gergeklestirilmistir. Tohumlar giinliik olarak kontrol edilerek radikula ¢ikist “cimlenmis” olarak kaydedilmistir (Come,
1970).

3. Bulgular

Uc tekerrriirlii olarak 20’ser adet nutlet ile gerceklestirilen TTC test sonucunda 1. tekerriirde embriyolarm
17°sin (%85), 2. tekerriirde 16’smin (%80), 3. tekerriirde ise 18’inin (%90) tamamen boyandigi gdzlenmistir. Bu
calisma sonucunda 60 adet embriyonunun toplam 51’inin tamamen boyandig1 saptanirken, ortalama tohum canlilig
%85 olarak belirlenmistir (Tablo 1).

Tohum ¢imlendirme calismalarinda; 6n islem uygulanmayan tohumlar ile yapilan ¢imlendirme denemeleri
sonucunda, 25/15°C degisken sicaklikta 12A+12K 151k fotoperyodunda kontrol grubu tohumlarda ortalama ¢imlenme
degeri %6,6 iken; 250, 500, 1000 ve 2000 ppm GA; uygulanan tohumlarin ortalama ¢imlenme yiizdeleri sirastyla %40,
%23,3, %23,3 ve %11,6 olarak belirlenmistir. Siirekli karanlik kosullardaki petrilerde ise kontrol grubu tohumlarda
ortalama ¢imlenme degeri %10 iken; 250, 500, 1000 ve 2000 ppm GAj; uygulanan tohumlarin ortalama ¢imlenme
yiizdeleri sirasiyla %50, %26,6, %36,6 ve %16,6 olarak saptanmistir (Tablo 1).

Tablo 1. TTC test uygulanmis tohumlarda boyanan tohum sayis1 ve tohum canliliklar1 (%).

. Teke Boyanan tohum sayist | Kullanilan tohum sayis1 | Tohum canlilig (%)
rriir sayist
1 17 20 85
2 16 20 80
3 18 20 90

Bu uygulama sonucunda, aydinlik kosullarda stratifikasyon uygulanmayan tohumlarda, en yiiksek ¢imlenme
orani %40 ile 250 ppm de gozlenirken, en diigiik ¢imlenme orani %6,6 ile kontrol grubu tohumlarda saptanmistir.
Siirekli karanlik kosullardaki stratifikasyon uygulanmayan tohumlarda ise; en yiiksek ¢imlenme %50 ile 250 ppm de, en
diisiik ise %10 ile kontrol grubu tohumlarda gézlenmistir (Sekil 1).
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Sekil 1. 25/15°C sicaklikta stratifikasyon uygulanmayan tohumlarin farkli konsantrasyonlarda GAjz teki ¢imlenme
yuzdeleri.

On islem uygulanmis tohumlar ile yapilan gimlendirme denemeleri sonucunda 25/15°C degisken sicaklikta
12A+12K 151k fotoperyodunda kontrol grubu tohumlarda ortalama ¢imlenme degeri %13,3 iken; 250, 500, 1000 ve
2000 ppm GA; uygulanan tohumlarda ortalama ¢imlenme yizdeleri sirasiyla, %56,6, %43,3, %43,3 ve %46,6 olarak
gozlenmigtir. Siirekli karanlik kosullardaki petrilerde ise kontrol grubu tohumlarda ¢imlenme %?23,3 iken; 250,
500,1000 ve 2000 ppm GA; uygulan petrilerde ¢imlenme yiizdeleri sirasiyla, %66,6, %56,6, %40,0 ve %36,6 olarak
saptanmustir (Tablo 2).

Bu uygulama sonucunda, aydinlik kosullarda stratifikasyon uygulanmis tohumlarda, en yiiksek ¢imlenme
%56,6 ile 250 ppm de belirlenirken, en diisiik ¢gimlenme %13,3 ile kontrol (saf su) grubu tohumlarda saptanmistir.
Siirekli karanlik kosullardaki petrilerde ise en yiiksek 250 ppm de (%66,6), en diigiikk ise kontrol (%23,3) grubu
tohumlarda gézlenmistir (Sekil 2).

Stratifikasyon uygulanmis ve uygulanmamis tohumlarin ¢imlenme yiizdeleri karsilastirildiginda, hem aydinhk
151k fotoperiyotunda hem siirekli karanlik kosullarda, stratifikasyon uygulanmis tohumlarin, uygulanmamis tohumlara
gore daha yiiksek cimlenme yiizdesi gosterdikleri belirlenmistir (Sekil 1,2). Buna gore; aydinlik ortamda bulunun
petrilerde on islem uygulanmis tohumlar; 250 ppm de %16,6, 500 ppm ve 1000 ppm de %20, 2000 ppm de %35,
kontrol tohumlarda (saf su) ise %6,7 oraninda daha fazla ¢imlenme yiizdesi gosterirken; siirekli karanlik kosullarda 250
ppm de %16,6, 500 ppm %30, 1000 de %3,4, 2000 ppm de %20 daha fazla ¢imlenme gosterdigi saptanmistir.
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Sekil 2. 25/15°C sicaklikta stratifikasyon uygulanan tohumlarin farkli konsantrasyonlarda GAj; teki ¢imlenme
yuzdeleri.

Tablo 2. 25/15°C degisken sicaklikta, aydinlik/karanlik (L) ve siirekli karanlik (D) kosullarda, GA3’lin stratifikasyon
uygulanmig ve uygulanmamis tohumlarin ¢imlenme yiizdeleri iizerine etkisi.

Cimlenme (%) + SH
GA; (ppm) Fotoperiyot Stratifikasyon uygulanmanmis Stratifikasyon
uygulanmig
L 6,645,7 13,3+23
Kontrol D 10+10 23,3%£32,1
250 L 40+20 56,6+23
D 50+30 66,6+11,5
500 L 23,3457 43,3+30,5
D 26,6+15,2 56,6+20,8
100 L 23,3+5,7 43,3+15,2
0 D 36,6+15,2 40436
200 L 11,6+11,5 46,6+15,2
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[0 | D | 16,6115 | 36,6+15,2 |
L: 12A/12K; D: Surekli karanlik; SH: Standart hata
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Sekil 3. 12A+12K 151k fotoperyodunda stratifikasyon uygulanmis ve uygulanmamis tohumlarda % ¢imlenme.
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Sekil 4. Siirekli karanlik ortamda stratifikasyon uygulanmis ve uygulanmamis tohumlarda % c¢imlenme.
4. Sonuglar ve tartisma

Tohum biyolojisi ¢aligmalarinda arastirmacilar ¢ogunlukla, tohum populasyonlarinin ¢imlenme yiizdesini
ortaya koymaya calisirlar. Cimlenme testleri, bu dzellikleri tayin etmek i¢in en dogru ve giivenilir yontemdir. Fakat,
tohum &zelliklerinden (dormansi vb.) kaynaklanan nedenler, bu testleri imkansiz ya da uygulanamaz kilmaktadir. S.
smyrnaea’nin olgun nutletleri ile gerceklestirmis oldugumuz tohum canlilik testleri neticesinde, tohumlarda yiiksek
oranda (%85) canlilik tespit edilmistir.

Salvia tiirleri {izerinde yapilmis olan tohum ¢imlendirme c¢aligmalarinda, Salvia taksonlarinin ¢ogunun
¢imlenmesi i¢in, skarifikasyon yada soguk On iglem gerektirdigini bildirmistir (Young ve Young, 1992). Salvia
cyanescens’de -5°C sabit sicaklikta 5 dakika siire ile gergeklestirlen stratifikasyon sonrasinda yiiksek ¢imlenme (%78)
gozlendigi (Yiicel ve Yilmaz, 2009), Salvia wiedemannii iizerinde gerceklestirilen diger bir aragtirmada ise tohumlara
24 saat +4°C soguk 6n islem uygulanmasiyla, ¢cimlenmenin tesvik edildigi rapor edilmistir (Yicel ve Altindz, 2001).
Bizim c¢alismamizda da 45 giin siire ile +5°C de stratifikasyon uygulanmis tohumlar, uygulanmamis tohumlara gore
daha yiiksek ¢imlenme yiizdesi gostermistir (Tablo 1).

Bununla birlikte stratifikasyon uygulanmig ve uygulanmamis her iki kontrol grubunda tohumlarda ¢ok diigiik
oranlarda (%6,6 ve %13,3) ¢imlenmenin goriilmesi, farkhi konsantrasyonlarda uygulanan GAj3 iin ¢imlenme yiizdesini
onemli Olglide artirmasinin tespit edilmesi, S. smyrnaea tohumlarinin g¢imlenmesinde dormansinin kirilmasi igin
startifikasyonun yeterli olmadigini, GAj’iinde gerekliligini ortaya koymaktadir. Bu durum S. smyrnaea’da fizyolojik
dormasinin olabilecegini gdstermistir.

Dormant olmayan tohumlarin ¢ogunda, aydinlikta ve karanlikta iyi derecede esit ¢imlenme gosterdigi (Baskin
ve Baskin, 1988), dormant tohumlarin ise karanlikta 1s1iktakinden daha yiiksek ¢imlenme yiizdesine sahip oldugu rapor
edilmigtir (Grime vd., 1981; Baskin ve Baskin, 1988). Salvia dicroantha ile yapilan ¢imlendirme ¢aligmalarinda 11k ve
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karanlik denemeler arasinda 6nemli bir fark olmadig: bildirilmistir (Senel-Demir vd., 2007). Luna ve Moreno (2009),
bazi Salvia tohumlar: ile yaptigi ¢alismasinda, S. verbenaca’nin siirekli aydinlik kosullarda ¢imleme gosterdigini
(%39,8) ancak karanlikta ¢imlenme gostermedigini, S. chamaecyparisus tohumlarinin aydinlik kosullarda (%68,4);
karanliktakinden (%37,8) daha yiiksek ¢imlenme saptarken, S. turolensis; S. hispanicus; S. hirsuta; S. tragoriganum; S.
dubia, tohumlarinin karanlikta (%89,4 ; %8,8; %43,1; %69,4 ; %100) aydinlik ortamdan (%35,7; %4,4; % 23,7; %44,9;
%350) daha yiiksek ¢cimlenme belirlemistir, Salvia lavandulifolia da ise her iki fotoperyotta da ¢imlenmenin olmadigini
bildirmistir. Calismamizda ise siirekli karanlik kosullarda bulunan petrilerde ¢imlenmenin, 12A+12K 151k fotoperyodu
kosullarinda bulunan petrilere oranla daha yiiksek oldugu gézlenmistir (6n islem uygulanmayan 1000 ppm ve 2000 ppm
petriler hari¢). Bu durum, tohumlarin dormant olmasiylada uyumlu bulunmustur.

S. smyrnaea, kendine 6zgii aromatik kokulu ve smnirli yayilisa sahip nadir bir endemiktir. Bu g¢alisma
sonucunda, S. smyrnaea’nin ex-situ ¢ogaltilabilmesi i¢in en iyi ¢imlenme yiizdesinin, stratifikasyon (45 giin 5°C)
uygulanmasi sonrasi 25/15°C degisken sicaklikta, siirekli karanlik kosullarda 250 ppm GAj uygulanmasi ile elde
edilebilecegi saptanmustir.

Tesekkiir

Bu calisma Ege Universitesi Rektorliigii Bilimsel Arastirma Projeleri (BAP) sube miidiirliigii tarafindan
desteklenmistir (Proje N0:2009-FEN-019).
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A new record for the flora of Turkey: Scorzonera renzii Rech. f. (Asteraceae)
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Abstract

Scorconera renzii Rech. f. (Asteraceae) was recently collected from Karz Mountain, Bitlis (East Anatolia) and
it has been reported as a new record for the flora of Turkey. It is described, illustrated and discussed.
Key words: Scorzonera, New Record, Turkey

*

Turkiye florasi igin yeni bir kayit: Scorzonera renzii Rech. f. (Asteraceae)

Ozet
Bitlis Karz Dagindan (Dogu Anadolu) toplanan Scorzonera renzii Rech. f. (Asteraceae), Turkiye florasi igin
yeni bir tir olarak kaydedildi. Tur betimlendi, resmedildi ve kisaca tartisildi.

Anahtar kelimeler: Scorzonera, Yeni Kayit, Turkiye
1. Introduction

The genus Scorzonera L. (Asteraceae) includes about 180 species widely distributed in the arid regions of
Eurasia and Africa (Lack, 2007). The first treatment of Scorzonera is given by De Candolle (1805). According to his
system Scorzonera includes perennial herbs and shrubs with simple, entire, rarely pinnatifid leaves, phyllaries always
deprived of horns, and seeds mainly without or with hollow pedicels. Considerable changes in the treatment of the
genus Scorzonera were introduced by Boissier (1875). In his system the genus Scorzonera includes Podospermum DC.
and Epilasia (Bunge) Benth. as sections. The most acceptable system is given by Lipschiz (1935, 1939) which is in
many regional “Flora” (Chamberlain, 1975; Chater, 1976; Rechinger, 1977).

According to Chater (1976), the genus Scorzonera is represented with 28 species in Europe and five of them
(S. cana (C.A.Mey.) O.Hoffm., S. cretica Willd., S. hispanica L., S. laciniata L., S. mollis M.Bieb.) are also distributed
in Turkey (Chamberlain, 1975). Since the revision of the genus Scorzonera by Chamberlain (1975) on behalf of the
Flora of Turkey, some other new taxa, such as S. pisidica Hub.-Mor. (Davis et al., 1988), S. latifolia (Fisch. et
C.A.Mey.) DC. var. angustifolia Prilipko ex Lipsch. (Gulner, 2000), S. sandrasica Hartvig et Strid (Giliner, 2000), S.
longiana Sumbil (Giner, 2000), S. adilii A.Duran (Duran, 2002), S. ulrichii Parolly & N. Kilian (Kilian and Parolly,
2002), S. karabelensis Parolly & N. Kilian (Parolly and Kilian, 2003), S. yildirimlii A.Duran & Hamzaoglu (Duran and
Hamzaoglu, 2004), S. ketzkhovelii Grossh. & Sosn. have been added to the Flora of Turkey (Hamzaoglu et al., 2010).
Fifty Scorzonera species are now known to inhabit in Turkey. In this paper, the new record of Scorzonera species is
described and illustrated.
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During a field trip in Bitlis, East Anatolia (Figure 1), the authors collected a specimen belong to the genus
Scorzonera . Following a careful examination, it was thought that that it is a new, previously undescribed species.

According to Chamberlian (1975), Chater (1976), Davis et al. (1988) and Giiner (2000), Ozhatay et al. (1999),
Ozhatay and Kultiir (2006), Ozhatay et al. (2009), as well as comparing with specimens in the herbaria E, G, GAZI,
HUB, K, KNYA and ANK, the specimen represent a new record for the flora of Turkey. Based on the description in
the Flora Iranica (Rechinger, 1977) it keys out as Scorzonera renzii Rech. f. which were examined and compared with
specimens of the other related Scorzonera species in Turkey. Selcuk University, Herbarium of the Faculty of Education
was abbreviated as MR.

Figure 1. Distribution of Scorzonera renzii (A) in Turkey.
Scorzonera renzii Rech. f., Fl. Iranica. 122: 48 (1977) (Figures 1 and 2).
Type: Persia: Chalil Kuh supra Pesan, 1800-2400 m, 1.VI11.1974, Renz in Rechinger 48668 (W, photo!)

Caulescent perennial herb. Root vertical, slender; root collar sparsely covered with brown or straw-coloured
leaf sheaths. Stems 35-90 cm tall, 3-4 mm diam. below, 2-5 stemmed, erect, hollow, glabrous, clearly striate, leafy.
Leaves graminaceous; basal leaves 20-30 x 0.2-0.3 cm, entire, glabrous, subsessile, greenish, 5-7 veins, apex
subfiliform; cauline leaves 10-20 x 0.3-0.5 cm, slightly amplexicaul, gradually diminishing up the stem. Capitula in
racemes almost from middle of stem, cylindrical, 2-3 x 0.4-0.8 cm, remote from each other, solitarily borne on short
peduncles, peduncles 3-7 mm. Outer phyllaries 0.5-1 x 0.2-0.5 cm, lanceolate to ovate, acute to acuminate at apex,
glabrescent or rarely tomentose, margin scarious; inner phyllaries 2-3 x 0.3-0.6 cm, oblong-linear, acute, margin
scarious, tomentose tip part. Flowers yellow, ligules longer than inner phyllaries, 10-12 x 1-1.5 mm. Achenes 12-15 x
1-1.5 mm, glabrous, ridged, furrow, cylindrical; pappus 9-12 mm, dirty white, hairs plumose below, scabrid above.

Flowering period July-August, fruiting period August.

Examined specimens: B9 Bitlis: Tatvan, Sapur village, Karz mountain, 1965 m, 38’ 26.154 N, 042° 24.413 E,
06 vii 2009, A.Duran 8646 & B.Dogan (MR, GAZI, ANK, HUB).,

2. Conclusions

In Turkey, Scorzonera renzii is distributed in the province of Bitlis (Tatvan, Karz Mountains) in east Anatolia
(Figure 3). Iran was previously the only known distribution area of the species (Rechinger, 1977).

Scorzonera renzii grows in calcerous stony slopes of steppe vegetation at 1950-2000 m with Serratula kotschyi
Boiss., Diplotaenia cachrydifolia Boiss., Laserpitium carduchorum Hedge, & Lamond, Tanacetum tomentollum
(Boiss.) Grierson, Centaurea saligna_(C.Koch) Wagenitz, C. persica Boiss, Achillea vermicularis Trin.

S. renzii is superficially similar to S. elata. It mainly differs from S. elata based on its clear roots thick,
cylindrical (not tuberous), root collar sparsely covered with brown or straw-coloured leaf sheaths (not covered with leaf
sheaths); stem unbranched, hollow, 35-90 cm tall (not branched, solid, 30-40 cm tall) and Capitula in racemes (not
solitary in the end of the branches). A comparison of S. renzii and S. elata is given in Table 1.
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Figure 2. Habit of Scorzonera renzii.

Figure 3. Scorzonera renzii. A-habit, B-capitula.
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Table 1. A comparison between the diagnostic characters of Scorzonera renzii and S. elata

Characters Scorzonera renzii Scorzonera elata

Root thick, cylindrical tuberous

Root collar covered with leaf sheaths not covered with leaf sheaths

Stem hollow, unbranched, 35-90 cm tall solid, much branched, 30-40 cm tall
Basal leaves | 20-30 cm long,, 2-3 mm wide 5-20 cm long, 1-2 mm wide
Capitula in racemes solitary in the end of the branches
Achene 12-15 mm long c. 8 mm long

However, Scorzonera renzii, which was known as endemic to Iran, lost this characteristic after it was collected
from Turkey. This species is rare in Turkey and only known from one locality (Bitlis, Tatvan, Karz mountains). The
population is in a poor condition and humbers of individuals is estimated to approximately 120-125. By considering its
narrow distribution area, Endangered (B2a) conservation status is proposed (IUCN, 2001).
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Effects of the ecological factors on vegetation in river basins of northern part of Mersin city (South of Turkey)
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Abstract

In a region, being the certain ratio and coexist of ecological factors which are dominant, determines the
ecological conditions of vegetation at that region. Study area is between coastal zone that near the sea side and alpine
zone which is the western of Bolkar Mountains. According to the grid square system adopted by Davis in Flora of
Turkey, it takes place within the C5 square which has the largest number of endemic plants. Thus there are seen
different sort of vegetations inside the study area. The parts where the vegetation becomes dense are generally rugged
terrain.

With this study, effects on vegetation of climate, geology, topography, soil conditions, hydrographic and
anthropogenic impacts were analyzed in the specified basins. Rising behind the city of Mersin mountainous-hilly area is
the most important expanding of the vegetation. Mediterranean climate, which is an indicator of the vegetation types
and floristic elements, creates the characteristic of climate-vegetation which are adapted to rainy winters and dry
summer periods. Humid marine influence, during the vegetation period African-field dust, long-lasting summer drought
period, geological structures which affects soil condition, geomorphologic structure which affects climatic parameters
are completely affects on growing media of surveyed area. Insufficient soil and water limits the plants life.

Key words: Mersin City, Basins of River, Vegetation, Ecology

*

Mersin kenti kuzeyi akarsu havzalarindaki ekolojik faktorlerin bitki 6rtistine etkisi

Ozet

Bir bolgedeki bitki értiisunln ekolojik sartlarini, o bélgede egemen olan ekolojik faktorlerin belirli oranda ve
bir arada bulunmasi belirler. inceleme alani, deniz seviyesini olusturan kiyi kusagi ile Bolkar Daglarinin batisini
olusturan alpin kusak arasindadir. Davis’in kareleme sistemine gére endemik bitki sayisinin en fazla oldugu C5 karesi
icinde yer ahir. Nitekim ¢alisma sahasinda farkl tipte vejetasyon ortlisti goralur. Bitki ortlisinun yogunlastigi bolimler,
genellikle Karst topografyasinin arizali kesimleridir.

Bu calisma ile belirlenen akarsu havzalardaki iklim, jeolojik yapi, topografya, toprak sartlari, hidrografik ve
antropojenik faktorlerin bitki ortusi tzerine etkileri incelenmistir. Mersin kenti gerisinde yukselen daglik-tepelik arazi,
bitki ortlisiniin en 6nemli yayilis alanidir. Akdeniz ikliminin gdstergesi olan vejetasyon tipleri ve floristik elemanlar,
yagish kis ve kurak yaz donemlerine uyum saglamis karakteristik iklim-bitki értisuni olusturur. Akdeniz’in denizel
nemli etkisi, vejetasyon periyodu boyunca Afrika kokenli Sahra tozlari, uzun stiren yaz kuraklik periyodu, toprak
sartlarini etkileyen jeolojik yapt, lokal iklimsel parametreleri etkileyen topografik yapi gibi unsurlar, incelenen sahadaki
bitki ortlisintn yetisme ortami verimliligi tizerinde etkilidir. Toprak ve su kithgi, bitki yasamini sinirlandirir.

Anahtar kelimeler: Mersin Kenti, Akarsu Havzalari, Vejetasyon, Ekoloji
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1. Giris

Turkiye, dogal bitki ortiisii bakimindan Akdeniz, fran-Turan ve Avrupa-Sibirya flora yayilis alaninin bir arada
bulundugu ve yer yer kaynastigi dinyanin ender cografyalarindan biridir (Davis, 1965-1988). Bitki oOrtlistindeki
zenginlik, cografi faktorlerin ya da diger bir ifade ile bitkilerin yetisme ortamlarindaki cesitliliginden
kaynaklanmaktadir. iklim ozelliklerinde kisa mesafelerde ortaya cikan degisiklikler, morfolojik ozelliklerden
kaynaklanan cesitlilikler, toprak tiplerinin farhliklari gibi cok sayida cografi faktor bitki formasyonlarinin da
farklilasmasina ve tiirce cesitlenmesine yol agmaktadir (Avci, 2005). Bitki toplumlari ile yetisme ortami 6zellikleri
arasindaki iliskileri inceleyen arastirmalar (cok sayida érnek alandan elde edilen veriler), ortam sartlarindaki farklihgin
bitki 6rtuisti tiplerinin olusumunda 6nemli rol oynadigini belirlemistir (Ozkan, 2008).

Gerek Ulkemizde gerekse orta kusakta yer alan diger Ulkelerde, Pleistosen ve Holosen baslarinda meydana
gelen iklim degismeleri, ekolojik sartlarin degismesine neden olmustur. iklim degismeleri ise her dénemde bitkilerin
yayilis alanlarinin degismesine yol agcmistir. Sicak iklimi takiben gelen soguk iklimde sicaklik istegi yiiksek olan
bitkiler sahadan ¢ekilmekte, ortamdan tamamen kaybolmaktadir. Bu sicaklik istegi yiksek olan bitkiler yerine, soguk
iklim kosullarinda yetisen bitkiler ortama gelmektedir. Eger saha daglik ise, sicak iklime ait bitkiler vadilerin iclerine ve
guneye bakan kuytu yamagclara siginmaktadir (Atalay, 1994).

Bati, Orta ve Dogu Toroslarla birlikte tim Toros yayi, 6zellikle siradaglarin guney yamaclari cografya
acisindan mediteran bdlge sayilir. Mediteran sert yaprakli orman tirleri ve igneli tirler ekstrem sicak ve yagisga yoksun
yaz iklimine ekolojik bakimdan uymus olsalar da, orman ekosistemlerinin tiraglama, yangin ve otlatma gibi yogun
antropojen etkilere karsi dayanikliligi ortalamanin altindadir. Sert yaprakli ormanin ve makinin 30-40 odunsu tlri
olaganustl bir kok strgiini verme yetenegine sahiptir (Mayer ve Aksoy, 1998).

Bolgenin bitki ortlsl, yazin sicak ve kurak gegmesine bagh olarak ¢ogunlukla kurakcil karakterdedir. Bu
nedenle Akdeniz Alt Bélimi’nde 1sik ve sicaklik istegi oldukca yiksek, kalin ve parlak yaprakli, herdem yesil cah
velveya agaccik topluluklari ve igne yaprakh ormanlar yaygindir. Bolgenin yiiksek kesimlerinde ise igne yaprakli
agaclardan olusan ormanlar gorilir. Boylece Akdeniz Bdlgesi’nde Toros daglari boyunca farkh bitki kusaklari bulunur.
Ortalama yiksekligi 2000 m’yi asan Toros daglari, dikey yonde Akdeniz Alt, Akdeniz Dag ve Akdeniz Dag Cayirl
olmak uzere U¢ ana bolumin ortaya ¢ikmasini saglamistir (Atalay, 2002).

Akdeniz bolgesinde Orta Toroslar'da yer alan Bolkar daglari, Kirik arazi yapisi, derin vadiler ihtiva etmesi ve
yukseltinin ¢ok kisa mesafelerde artmasi nedeniyle, 6zellikle bitki tur cesitliligi agisindan ¢ok zengindir. 1500'den fazla
farkli bitki tirt ve bunlarin 300 tanesinin Bolkar daglarinda endemik oldugu tespit edilmistir (Gemici, 1992).

Bu calisma Tece Deresi-Delicay havzalari arasinda kalan sahadaki bitki ortusiinin ekolojik yonden
incelenmesi amaciyla Mersin kentini etkileyen dért ana akarsu ve bunlarin yan kollarinin havza sinirlari esas alinmistir.
Inceleme alani, énemli bir ekolojik merkezi olusturmasinin yaninda antropojenik etkilere son derece acik ve yogun
insan faaliyetleri altindadir. Bununla birlikte kiresel 1sinmanin Akdeniz havzasindaki etkileri g6z éniine alindiginda,
kent-havza iligkisini yansitan saha; arazi bozulumu, dogal bitki drtlisinde degisme, sel ve taskin tehdidine acik kentsel
yap! gibi cok sayida riski tasimaktadir.

Ekolojik unsurlarin bitki toplumlari Gzerine farkh etkisi séz konusudur. Bu calismayla elde edilen sonuglar,
Akdeniz iklim kusagindaki benzer ekolojik ortamlar igin de bir fikir verebilecektir. Bitki ortlisunln sekillenmesinde
baskin faktorlerin bilinmesi, dogal ortamla ilgili ¢esitli uygulamalar icinde dnemli olacaktir,

2. Materyal ve yontem

Calisma alani; Akdeniz Bdlgesi’nin Dogu Bélumi’nde, Mersin ili sinirlari igerisinde ve Mersin kentinin
kuzeyini olusturan kesimde yer almaktadir. Sahanin giiney ve giineydogusunda allivyal diizlikler yer alirken dnemli bir
boluma egimli arizali topografyaya sahiptir. Arastirma sahasinin batisini Tece deresi, kuzeyini Efrenk (Miiftu) deresi ve
dogusunu Delicay deresi havza sinirlari olusturur. Sahanin dogu-bati yéniinde en genis bélimia 48 km, kuzey-gliney
dogrultuda yaklasik 51,5 km uzunlugunda ve genel alani yaklasik olarak 1383 km2 dir. Cografi koordinatlari; 364000 -
37'1000" Kuzey enlemleri ile 34'1000°-34°4500" Dogu boylamlari arasindadir (Sekil 1).

Sahanin en yiiksek noktasini, Kizildag (2565 m) teskil eder. Diger belli bash yikseklikler; ikikuyu tepe (2461
m), Rahat dag (2446 m), Yelke tepe (2428 m), Kizilkaya tepe (2410 m), Gok tepe (2400 m), Koramazli tepe (2400 m),
Karyaylasi tepe (2190 m) dir. Mersin kentinin kuzeyini ¢evreleyen akarsu havzalarini; glineyden Akdeniz, kuzeyinden
Bolkar daglarinin batisini olusturan plato, batidan Kocadere havzasi, dogudan Tarsus ¢ayi havzasi ile sinirlanmistir.

Calisma sahasinin 1/25000 (N32d2, N32d3, N32c2, N32c3, N32c4, N33d3, N33d4, 032a2, 032b1, 032b2, 032b3, 032b4,
032c2, 033al, 033a2, 033a3, 033a4, 033d1) ve 1/100000 (N32, N33, 032, 033) dlcekli topografya, jeoloji, toprak, mescere tipleri
haritalari inceleme alani sinirlarina gore sayisallastirilarak Bilgisayar ortamina aktariimistir. Orman formasyonlarinin dagilimi,
mescere tipleri haritalarindan elde edilmistir. 2006 yilina ait Aster uydu gériintuleri tzerinde NDVI (Normalize Edilmis Vejetasyon
Indeksi) ile fotogrametrik analizler uygulanmistir. Aster DEM (15 m; Sayisal Yukseklik Modeli), fizyografik degerlendirmelerde
kullanilmigtir. Bu verilerin analizinde ArcGIS 9.2, Er Mapper 6.9 yazilimlari kullanilmistir. Mekéansal bilgilerin haritalandiriimasi, bu
alanlar ile ilgili karar verme asamalarinda son derece énemli gorsel veri kaynaklaridir. Elde edilen haritalar, gérsel yorumlama ile
iliskilendirilmistir. Gerekli yersel calismalar GPS verileri ile desteklenmistir. Yorenin iklimini belirleyebilmek igin Meteoroloji
Genel Mudiirligii (DMI)’niin Mersin ve Arslankdy Meteoroloji Istasyonu kayitlari kullanilmistir.
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Sekil 1. Calisma alaninin lokasyon haritasi

3. Bulgular ve tartisma
3.1. Inceleme alanindaki bitki rtisiiniin dagihmi ve ekolojik sartlari

3.1.1 Bitki drtlsiinun dagihmi

Diinyanin devinimine bagh olarak, soguk ve sicak iklimlerin hikim strdiigii dénemler boyunca Anadolu da
gordlen bitki hareketliligi, Davis’in Anadolu diyagonali (¢aprazi) olarak isimlendirdigi hat boyunca gerceklesmistir. Bu
guzergah, Dogu Karadeniz kiy1 daglarinin yagmur golgesinde kalan Gumiishane-Bayburt yorelerinden baslayarak
glineybatida orta Toroslara dogru uzanir (Avci, 1993). Daglik alanlar arasindaki baglantiyi saglar (Sekil 2). Gergektende
Orta Toroslar da Bolkarlar ve Aladaglar’in uzandigi bélum ile Amanoslar’in uzandigi kolun kesistigi noktayi olusturan
C5 karesi, endemizm agisindan en zengin kareyi olusturmaktadir (Sekil 3). Orta Toroslarin uzanimina uyarak Coruh
vadisine ulagsan Anadolu ¢aprazi, Akdeniz kokenli elementleri buralara tasimig, Karadeniz kokenli tirlerinde Akdenize
tasinmasina aracilik etmistir.

ALT ALEMI

IRAN - TURAN
(Orta Anadolu BSlami)

Mezopotamya Alam

T
e 1l

TETHYS ALT ALEMI ESma

Sekil 2. Turkiye’nin fitocografya bolgeleri ve Anadolu  Sekil 3. Tirkiye endemik bitki sayilarinin dagihsi
Caprazi’nin gérunimi (Davis, 1971) (Kutluk ve Aytug, 2001)

Inceleme alanindaki bitki 6rtisiiniin dagihimini belirleyebilmek icin Aster uydu goriintiisii (2006 yili) tizerinde
NDVI (Normalize Vejetasyon indeksi) analizi gerceklestirilmistir. NDVI’ya gore, pankoromatik goriintiide, agik beyaza
yakin parlak renkler (+1 degerlerine yakin) giicli yesil alanlarken, koyu renkli siyaha yakin olarak temsil edilen renkler
(-1 degerine yakin), yesil alan digindaki arazi siniflaridir. Pseudocolor renklerin oldugu goriintiide ise, kirmizi renkle
temsil edilen alanlar yogun bitki 6rtistini temsil eder. Mavi renkli alanlar ise bitki 6rtusi digindaki arazi siniflaridir.
Zenginlestirilmis NDVI gorintiiye gore (Sekil 4) bitki ortust dagilimi; kiyiya yakin kentsel alan ile plato yuzeyini
olusturan duzlik alan arasinda kalir. Bu alanlar, akarsularin olusturdugu vadi sistemine bagli olarak olusmus arazi
yapisina gore farklilik gosterir. Kentin geperlerini olusturan boélimlerde tarimsal bitkiler gorillr. Diger akarsulara gore
Delicay’in 6nilinde olusmus delta sahasi daha genistir. Bitki ortlisuniin bulunmadigl mavi ylizey Uzerinde, yansima
karakteristiklerine gdre bitki yogunlugu ve tirl, kirmizidan yesil ve sariya degisen renklerle temsil edilir.

inceleme alanindaki orman alanlarin dagilimina bakildiginda (Sekil 5; 6; 7), ibreli orman alanlarin daha genis
sahayi kapladigl (%38), sert ve genis yaprakli tirlerin ise ¢ogunlukla dere boylarinda, yukseltinin azaldigi giiney bakil
yamaglarda maki toplulugu ile birlikte daha dar (%8) bir alanda yayilisa sahiptir. Tam kapali orman alanlari (%5) gok
daha kiiciik alanlarda gorulurken, verimsiz nitelikteki orman alanlari (%23) daha genis alanlarda bulunmaktadir.
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Sekil 4. Aster uydu gorintisiinden elde edilen Sekil 5. igne yaprakli ve genis-sert yaprakli orman
zenginlestirilmis NDV1’ya gore bitki ortistniin dagilimi alanlarin dagilimi (Anonim, 2003)

2afErE s
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Sekil 6. Ormanlarin kapaliliga gore oransal dagilimi Sekil 7. ibreli ve genis (sert) yaprakli orman alanlari

Toros daglarinda Mersin'den itibaren kuzeye dogru Arslankdy, Dimbelek bogazi ve duzliigu tzerinden alinan
bir kesitte su bitki kusaklari tespit edilmistir (Kantarci, 1982): Mersin'den 1000 m yiikseklige kadar olan kusakta orman
ortlsunin tahrip edilmesi ile gelismis cali (maki) kusagl yer alir. 1000-1250 m arasinda Toros ardici (Juniperus
excelsa) ile meselerin ve karagcamin bulunusu dikkat ¢ekicidir. 1250 m de karagam ve 1500 m de sedir ve Toros goknari
goralur. Mersin-Bolkardag kesitinde 1300-1600 m arasinda sedir, karacam ve mese tirlerinin yaninda bu kusakta saf
ardig ormani kusag! da dikkati ¢eker ve sedire nazaran daha yaygin olarak bulunur. Burada kizilgam kusag ile sedir
kusagl arasinda yer alan bu kusak, kizilcam veya sedir ormanlarinin tahribi ile ortaya ¢ikmis degildir. Bu kusak,
guneydoguya bakan yamaclarin daha az deniz etkisi altinda olmasindan ve daha az yagis almasindan dolay! meydana
gelmistir. Ayrica Toros ardici (Juniperus excelsa), kokulu ardi¢c (J. foetidissima) ile andiz (Arceuthos drupacea) bu
kusaktaki orman icersinde yer almaktadir. Ust kizilcam kusag! ile alt sedir kusagi arasina giren veya alt sedir kusagi
yerine gegen Ardig-Karacam-Mese kusagl burada yeryuzu sekli-iklim iligkisini gostermesi bakimindan ¢ok ilging
ekolojik bir olaydir. 1600-2000 m arasinda sedir-Toros goknari kusagl bulunur. Bu kusak dahilinde Toros goknari
1600-1800 m arasinda yayilir. Dumbelek bogazi mevkiinde 2000-2200 m arasinda sedir-ardi¢ kusagi gorilmekte ve
bunun Gzerinde ise alpin kusagina gecilmektedir (Kantarci, 1982; 1991). Bolgedeki mediteran tanitici tirler sunlardir:
Arbutus unedo, Rhamnus alaternus, Lonicera implexa, Viburnum tinus, Rhus coriaria, Celtis australis, Laurus nobilis,
Phillyrea latifolia, Juniperus oxycedrus, Pistacia terebinthus, Carex distachya, Smilax aspera, Asparagus acutifolius,
Ruscus aculeatus, Osyris alba, Melissa officinalis, Geranium purpureum (Mayer ve Aksoy, 1998)

Dogal sedir ormanlari, Arslankdy kasabasinin bulundugu tektonik cukurlugun etrafindaki yamag araziye
yerlesmistir. Findikpinari yaylasinin kuzeyinde yer alan Durnaz dagi ve Kuskayasi dagl yamaclari boyunca iyi gelisim
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gosteren sedir agaclandirmalari bulunur. Arslankdy kasabasi, Tirtar, Degnek ve Atlilar kdylerinin olusturdugu hat
boyunca uzanan cukur arazi, ardic ormaninin yayilis alanina tekabil eder. Kavaklipinar kdyii yakin cevresinde ardi¢
kusag! yerini karagam ve maki ortlisine birakir. Akarca-Yenikoy ve Kizilbag-Demirisik koyleri arasinda kalan saha,
yogun kizilgam ormani ile kaplidir. Kizilbag ve Degirmendere kdyl arasinda kalan Kara Tepe’nin kuzey yamagclarinda
saf goknar ormani yerlesmistir. Caglarca (Sunturas) kdyiinden batiya Findikpinari yoniinde maki vejetasyonu icerisinde
ve kizilgamla karigim yapan cesitli mese turleri (Quercus coccifera, Q. cerris, Q. libani Q. infectoria) goruliir. Ayrica
Atllar (Sadiye) kdyu’nun gineyinde lokal olarak saglh mese (Q. cerris) toplulugu bulunur. Cesitli sekillerde yarilmig
vadi boylarinda yaprakh tirler, dere vejetasyonunu olusturur. Maki ve garig topluluklari genellikle yerlesim yerleri ve
tarim alanlarinin ¢evresinde ve ortalama 250-1000 m yukseltilerde yer alir. YUkseltinin azalmasiyla yerlesim yerleri ve
cevresinde baglik-bahcelik araziler géze carpar. Suyun bol bulundugu Arslankdy kasabasi ve Caglarca kdyu cevresinde,
cesitli meyvelerin (Elma, Kivi, Findik, Hurma, Seftali, Kizilcik, Armut, Incir, Kiraz, vb) yetistirildigi tarim alanlari
mevcuttur.

1100 m’den itibaren orman altinin kompozisyonu degismekte ve maki elemanlari ortadan kalkarak yerlerini
karacali (Paliurus aculeatus Lam.), karamuk (Agrostemma githago), katran ardici (Juniperus oxycedrus), yabani gl
(Rosa canina L.), adi ardi¢ (Juniperus communis L.), kokar ardi¢ (Juniperus foetidissima Willd.), kedi nanesi (Nepeta
cataria), kenger (Gundelia ssp.), sigir kuyrugu (Verbascum spp.), geven (Astragalus spp.), stitlegen (euphorbia spp.),
bodur mirver (Sambucus ebulus L.) ve geyik elmasi (Sorbus umbelata (Desf.) Fritsch)’ndan olusan orman altina
birakmaktadir. 2100 m’den itibaren ise Dimbelek diizii’nde yine disik sicaklik ve vejetasyon déneminin kisalmasi
nedeniyle yiiksek dag bozkir katina gecilmektedir (Unaldi ve Kémiiscii, 2007).

3.1.2. Bitki 6rtusitiniin ekolojik sartlari
3.1.2.1. Iklim ile bitki 6rtiisui arasindaki iliskiler

Bitki ortlsiinin ekolojik sartlarinin olusmasinda bitki toplulugunun bulundugu alanin Diinya Uzerindeki
matematiksel konumu, éncelikli rol oynar. Konuma bagl olusan iklimsel sartlar; bitki ortlisiniin sekillenmesinde,
floristik kompozisyonu olusturan taksonlarin bir arada bulunmasinda en baskin faktérii olusturur.

Vejetasyonu birinci derecede kontrol eden iklimdir. Her bitki tlr(, cesitli iklim elemanlarinin veya faktérlerin
ekstrem degerleri arasinda hayatini devam ettirebilir. Bu sinirlarin diginda bitkilerin gelismesi imkansizdir. Her iklim
belirli bir bitki toplulugunu karakterize eder ve bunun sonucunda diinya Uzerinde bitkilerin dagihsi gerceklesir. Bazi
iklimler, dzellikle belirli bir tiriin gelismesine uygundur (Akman, 1990;1993;1995). Bir bdlgede hukim stren iklimi
olusturan faktorlerdeki degisim, o bolgenin bitki ortiisini etkiler. iklimsel parametreler (sicaklk, yagis, nem,
glineglenme giddeti, rizgér, basing sartlari), arazinin fizyografik etkileri, bitki tlrlerinin gérinimlerinde, formlarinda,
dagihislarinda 6nemli etkiye sahiptir.

Bolgenin iklimini agiklayabilmek icin kiyida kentsel alan icinde yer alan Mersin meteoroloji istasyonu ve
kuzeyde 1650 m yukseltideki Arslankdy meteoroloji istasyonlarinin rasatlarina ait verileri kullantimistir. Bu verilere
gore, Mersinde yillik ortalama sicaklik 19,2°C, Arslankdy de 9,5°C’dir. Yillik ortalama sicakhgin en yiksek oldugu ay
Mersin de 31,4°C ile Temmuz, Arslankdy de 26,9°C ile Agustos, en soguk ay ise Mersin de 6,8°C ile Ocak, Arslankdy
de -4,1°C ile Ocak ve Subat aylaridir. Kiyida ¢ok nadir don olayi yasanirken, kuzeyde Arslankdy de Aralik, Ocak ve
Subat aylari donlu; Kasim, Mart ve Nisan aylari muhtemel donlu aylardir. Yaz mevsiminin kurak gectigi alanda, en
yagisl ay Mersin de 132,6 mm ile Aralik, Arslankdy de 153,1 mm ile Ocaktir. En kurak ay Mersin de 4,5 mm
Arslankdy de 7 mm ile Agustos’tur. Yillik ortalama toplam yagls; Mersin de 598,4 mm, Arslankdy de 761,3 mm’dir.
Alanda yilhk ortalama nispi nem; Mersin de % 69,6, Arslankdy de % 61,35°dir (Tablo 1;2). Yagis rejimi Mersin’de
K.S.1.Y. (Kis-Sonbahar-ilkbahar-Yaz), Arslankéy de K.1.S.Y. (kis-ilkbahar-sonbahar-yaz) seklindedir. Yagis, ilkbahar
ve yaz mevsimlerinde azalmakta, sonbahar ve kis mevsimlerinde ise artmaktadir (Sekil 8).

Mersin

slankoy
‘ OKig BEllkbahar OYaz O Sonbahar‘ ‘ O Kis B ilkbahar OYaz OSonbahar ‘

Sekil 8. Mersin ve Arslankdy meteoroloji istasyonlarinin yillik ortalama toplam yagisin mevsimlere dagilimi
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Tablo 1. Mersin'de ortalama, max-min sicakliklar, nispi nem ve yagisin aylara dagilisi (1975-2008 arasi)
AYLAR (0] S M N M H T A EY EK K A YIL

Ort.Sicaklik (°C) 104 111 139 177 215 2572 28 283 258 215 159 119 1926
Max.Sicaklik (°C) 148 155 182 215 248 28 30,7 314 30 268 212 164 2328
Min.Sicaklik (°C) 6,8 73 9,8 137 174 215 246 248 21,7 1772 12 83 1543
Nisbi Nem (%) 66,9 67,3 69 716 738 753 761 744 675 635 635 663 696
Yagis (mm) 1045 77,8 514 388 237 8,9 6,6 4,5 7,2 414 857 1326 5831

Tablo 2. Arslankdy'de ortalama, max-min sicakliklar, nispi nem ve yagisin aylara dagilisi (1975-1986 arasi)

AYLAR @] S M N M H T A EY EK K A YIL
Ort. Sicaklik (°C) -0,7  -0,2 29 7,6 12,1 166 199 197 165 119 6 14 9,48
Max.Sicaklik (°C) 58 6,7 9,8 137 184 228 265 269 244 195 129 8 16,28
Min.Sicaklik (°C) 41 41 12 2,8 7 11 138 137 11 7 2 -2,2 473
Nisbi Nem (%) 74 72,1 68,7 633 595 557 522 50,7 531 528 63 71,1 61,35
Yagls (mm) 1531 882 73,7 772 56,7 281 2472 7 214 448 79,2 107,7 7613

Akdeniz iklim tipini belirleyen, kis yagislari ve uzun yaz kurakhg! her iki istasyonda da gdrulmektedir.
Yukseltiye bagl olarak yagislarda artis, sicaklarda disusle karakterize edilecek farkhlik goriilmektedir.

Yagislarin bir kismi akis, bir kismi da buharlagsma ve terleme ile kayba ugramaktadir. Yagis etkinligi olarak
tanimlanan ve Tirkiye sartlarini en iyi karakterize eden Thornthwaite iklim tasnifine gore; “C1B2 1s2al” harfleri ile
ifade edilen kurak-az nemli, mezotermal, su fazlasi kis mevsiminde ve ¢ok fazla olan, deniz etkisine yakin iklim tipi
icerisindedir. Yagislarin bitkilere faydali olan miktari ile buharlagma-terlemeyle olan iliskilerini belirleyen
Thornthwaite su bilancosu diyagramlarina gore (Sekil 8-9); su aciginin bulundugu kurak dénem, Mersin de 3 ay gibi
uzun bir kurak periyodu kapsamaktadir. Haziran ayi ile baslayan su agigi, Eylil ayina dek siirmektedir. Arslankdy
istasyonunda bu durum, Agustos ay! ile baglamakta ve Eylil ayi ortalarina dek stirmektedir. ki istasyonda da yaz
dénemi transpirasyon, yagislardan fazladir. Buna karsihk kis ve kis cevresindeki aylarda durum tam tersinedir. Kig
aylarinda olumlu kapanan su bilangosu sonucunda, su fazlahg toprakta birikmektedir. Toprakta depo edilen bu su,
yagislarin yetersiz oldugu vejetasyon devresinin ilk aylarinda bitkiler tarafindan kullanilmakta ve kurak devre
kisalmaktadir. Ancak iki istasyondaki kurak devre’nin siiresindeki farklilik bitki értiisiine de yansimistir. Mersinde 3 ay
olan kurak devre, Arslankdy de 1,5 ay’a diusmektedir. Bu yizden kiyiya yakin bélimde kurakgil maki-garig ortlisinin
yayginlasmasina olanak saglar. Yagis-P. Evapotranspirasyon grafiklerine gore en belirgin kurak ve su agiginin ortaya
ciktigi donem Agustos ayi olarak goriinmektedir (Sekil 9,10).

Akdeniz iklim sartlarini ve kuraklik dizeyini en iyi Emberger iklim tipi temsil etmektedir. Emberger iklim
siniflamasina gére degerlendirildiginde; yagis-sicakhik emsali [Q=2000P/M?-m?]" Mersin’de 67,6, Arslankdy’de 86,3
olarak bulunur. Bu durum; Mersin’de "az yagish, kisi iliman”, Arslankdy’de “az yagish kisi ¢cok soguk Akdeniz"
ikliminin hikim strdtgiinu gostermektedir.

Mersin-SY Arslankdy-SY
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Sekil 9. Thornthwaite metoduna gére Mersin Sekil 10. Thornthwaite metoduna goére Arslankdy
Meteoroloji Istasyonunun su bilangosu diyagrami Meteoroloji Istasyonunun su bilangosu diyagrami

" Q: Emberger yagis-sicaklik emsali, P:yillik yagis toplami, M: en sicak ayin max. sicaklik ortalamasi, m: en soguk ayin min. sicaklik ortalamasi,
PE: Yaz aylarinin toplam yagis miktari (mm) S: Emberger'in yaz kurakhk indisi
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Emberger'in Yaz Kurakligi Indisi (S=PE/M)¥; $=0,75 (Mersin) ve 2,21 (Arslankdy) degerlerin 5'den kiigiik
oldugu tespit edilmistir (Tablo 3). Bunun yani sira en az yagls alan mevsimin yaz olmasi, toplam yaz yagislarinin 200
mm’den disuk bulunmasi, sahanin Akdeniz ikliminin etkisi altinda bulundugunu gdstermektedir (Akman,1990).

Tablo 3. Mersin-Arslankdy meteoroloji istasyonlarinin iklim sentezi*

Istasyon Yu'?fﬁ)k“k (um) (f',\é) (([TC]) Q PE S Yagis rejimi
. Az yagish,
Mersin 3 598,4 36,8 6,8 67,6 27,6 0,75 Kist hman Akdeniz
. i Az yagish,
Arslankdy 1650 761.3 26,9 4,1 86,3 59,3 2,21 Kist cok soguk Akdeniz

Bitkiler agisindan 6nemli olan yagisin disis sekli ve vejetasyon devresindeki miktaridir (Atalay, 1994).
Mevsimlik yagislar icinde bitki yasami icin en gerekli yagislar ilkbahar yagislaridir. ilkbahar bitki yetisme devresinin
baslangicidir (Saya ve Giiney, 2006). Bitkileri ilgilendiren yillik yagis miktari ve bunun mevsimlere ve aylara dagilis
seklidir. Vejetasyon, basing degismelerine karsi duyarsizdir (Akman, 1990). Yagis turd (kar-yagmur), dagilimi ve
miktari bitki tarlerinin dagihmini etkiler. Yagisin bol ve mevsimlere iyi bir sekilde dagildigi bdlgelerde ¢ok iyi gelismis
bitki toplumlari vardir. Mevsimsel yagislarla birlikte orografik yagislar, arastirma sahasinda kis aylarini bol yagisl
gecirmesini saglamaktadir. Orografi ile birlikte, kiyidan yaklagik 600-1000 m’lerde cephe yagislari gorilir. Bu
cepheden sonra yikselebilen kiitle 1500-2000 m’lerde daha soguk olan cepheyle karsilasmasiyla yagisin kar seklinde
dusmesine neden olmaktadir. Iste bu yiikselti kusaklari genel olarak, ibreli ormanlarin en iyi yayilis alanini da
olusturmaktadir.

Kiylya yakin kesimlerde bitkinin vejetatif faaliyeti yilin blyik bélimiinde devam etmektedir. YUkseltiyle
birlikte bu periyodun siiresi de kisalmaktadir (Vejetasyon devresi® Mersin de >8'C sicaklik, ortalama bitiin yil.
Arslankéy de >8 °C sicaklik, Nisan-Ekim yaklasik 7 aydir).

Vejetasyon periyodu arasinda kalan Mayis-Eylil aylari ayni zaman da bélgedeki en yiiksek sicakliklarin
strdiigii donemi olusturmaktadir. Yiksek sicakliklarla birlikte yagislardaki diisiiste bu déneme rastlar. Kurak gecen
dénem ozellikle giiney bakida bitki 6rtistinin gelisiminde sinirlayici ve dikte edici bir etkide bulunur. Gergektende
Sekil 10°da goruldugu gibi yagisin azaldigl, gineslenme ve sicakligin arttigi kiyr kesimlerinden itibaren orta yukselti
kusaginin gliney yamaclarinda kizilgamin tahribati ile kurakliga dayanikli maki ve garig elementleri gortlmektedir.
Akdeniz iklimi sicak devrede hukim siren siddetli kuraklik dolayisiyla ulu aga¢ formasyonlarinin yetismesine pek
elverigli degildir (Ering, 1977). Ayni zamanda kiyiya yakin alanlarda vejetasyon periyodu biitiin bir yil boyunca devam
edebilen ortalama degerlerdeyken, kuzeyde bu siire 6-7 ay arasinda degismektedir. Bu durum Kkiyiya yakin ve sicaklik
istegi yiksek kizilgamin olgunluga erigsme siiresi (idare middeti) ortalama 60 yilken, daha yiiksek rakimlarda ki yetisme
ortamina sahip Karagamda yaklasik 120 yila ¢cikmaktadir (Anonim, 2003).

Denizden uzaklk ve yiikselti nedenleriyle iklim kosullarinda belirgin degisiklik goralir. Kuzeyde Arslankdy,
Tirtar ve Degnek yerlesim yerlerinin kuzeyindeki yama¢ boyunca olumsuz iklim ve toprak sartlari, seyreklesen ve
bodurlasan ardig-sedir ormanlarinin daha yukseklere ¢ikmasina izin vermez. Orman sinirt bu yamacin 1900-2000
m’lerinde, aga¢ sinirt 2100 m’lerde olusur. Bu sahalarda kar kirmasi, riizgar devrigi, kama ve bayrak olusumu gibi
cesitli ekstrem sartlarin etkisinde olusan amorf sekiller gorulir.

Havadaki nem miktari ne kadar ¢oksa Islyl tutma ve tamponlama etkisi olur. Vejetasyon devresinde
bulutlulugun ve nispi nemin diismesi, evapo-transpirasyonu arttirmakta ve dolayisiyla kurakhgin kuvvetlenmesine
neden olmaktadir (Atalay, 1994). Bu durumu onlemek icin yapraklar kalinlasir. Dis yuzeylerinde transpirasyonu
azaltacak kalin-stingerimsi kitikula tabakasi olusturur.

Ruzgarlarin da bitki tizerinde hava hareketlerini etkileyerek olumlu-olumsuz etkileri goralir. Nemliligi arttiric
ya da kurutucu etki olusturur. Sicak ve nemli iklimin degismesine etki eder. Ayni zamanda nemli hava akimi ile
denizellik etkisi olugturur. Havadaki CO,, O,, nem gibi elemanlarin oraninda etkili olur.

Riizgarin etkisi, mekanik ve fizyolojik olarak iki sekildedir. Ozellikle riizgarin siiresi vejetasyon iizerinde
etkilidir. Devamli esen riizgarlar, bitkilerde terlemeyi arttirir. Boylece fazla su kaybina maruz kalirlar. Bitkiler bu
durumu dénlemek icin yapilarinda morfolojik ve anatomik bir takim degisiklikler yaparlar. Mesela yiksek daglarda
siddetli esen rlizgarlar sebebiyle bitkiler bodur, kece gibi tlylerle kaphdir (Akman, 1990).

Rubinstein formiiliine gore rizgarlar; Kiylya yakin Mersin’de kis aylarinda N31,5°E, yaz aylarinda S15,2°W
yonlerinden esmektedir. Arslankdy de kis aylarinda S85,5°E, yaz aylarinda da yine S82,4°E yonli riizgarlar
olusmaktadir. Ust yiikselti kusagindaki hakim riizgar yoéniniin tiim mevsimlerde ayni kalmasi; Arslankéy’iin D-B yonlii

¥ PE: Yaz aylarinin toplam yagis miktari (mm), M: En sicak ayin en yiiksek sicaklik ortalamasi (°C).
8 Vejetasyon devresi, bitkilerde biiyimeyi baslatan ve sona erdiren ortalama sicaklik degerinin 8°C’nin iizeri olarak kabul edilen siire (Atalay, 1994).
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tektonik ¢ukurlugun uzanimina baghdir. Cukur arazi dogu y6niinde yiksekligini kaybeder. Olusan bu koridor boyunca
hava hareketi dogu-bati yonli olarak gerceklesir.

Guney yamagclarda dzellikle vejetasyon déneminde hakim riizgar yéninin giineybati olmasi bitkiler agisindan
olumludur. Zira denizden gelen nemli riizgérlar bitkiler icin kuraklik siddetinin arttigi bu dénemde, su agigini nispeten
kapatarak uygun sartlar yaratmaktadir. Ayrica Bu durum diger faktorlerin yaninda bitkilerin yayihisi ile nemli
riizgarlarin ulastigi yukseltilerdeki bitki formlariyla arasindaki iligkiyi gostermesi agisindan da dnemlidir.

3.1.2.2. Topografya ile bitki drtlisii arasindaki iliskiler

Iklimle biitiinlesen arazi yapisi, bitki ortiisii katmanlarini ve dolayisiyla "biyoklima”lari olusturan faktérlerden
biridir (Villevieille 1998’e atfen Montgolfier, 2005). Daglik bolgeler, tir cesitliligi acisindan diiz kesimlere gore daha
zengindir (Seyidahmedov ve Atamov, 2008). Cesitli iklim tiplerini ortaya ¢ikaran diger bir unsur ise yikselti, daglarin
uzanim yoni ve bakiyi kapsayan topografik 6zelliklerdir. Yerel 6zelliklerinde etkisiyle cok kisa mesafelerde iklimsel
farkliliklar, bitki ortlisu Uzerinde etkili olur.

Inceleme alani, Mersin kentini kuzeyden cevreleyen Tece, Mezitli, Efrenk (Miiftii), Delicay gibi giineydogu-
kuzeybati dogrultulu derelerin havzalarindan olusur. Bu havzalarla birlikte bir¢ok alt havza yer alir. Denize dik olarak
inen akarsular, yataklarini derince parcalamiglardir. Arazi yiizeyi giineyde deniz seviyesinden kuzeye dogru gidildikce
yukselmekte ve engebeli bir gorinum olugturmaktadir. En yiiksek noktaya Efrenk (Muftl) deresi havza sinirlari
ulagsmaktadir. Efrenk deresi havza sinirinin en Gst noktasi, Bolkar daglarinin batisini olusturan platoya ulasir.

Inceleme alaninin deniz kenarindan itibaren yikselen topografyasi, iklimsel elemanlari degistirmektedir.
Denizellik azalmakta, karasallik artmaktadir. Yikselti ve yercekiminin etkisiyle, hava da asili pek ¢ok partikilin ve
nem’in deniz seviyesine yakin alanlarda toplanmasi, sicaklik ve basin¢ degisikligi gibi hava durumu farkliliklarinin
meydana gelmesine yol acar.

Deniz etkisi ve bu etkiyi getiren giineybati rlizgarlari vadiler boyunca daglarin arasina girerek nem artisina
sebep olmaktadir. Duvar gibi yikselen dag yamaglarinda ylkselmek durumunda kalan hava soguyarak, yagislara sebep
olmakta veya derin vadilere toplanmaktadir. Bu nedenle kiyidan itibaren yagis yukseltiye bagh olarak artmaktadir
(Kantarcl, 1991). Akarsu vadileri boyunca, Akdeniz’den gelen nemli hava kitleleri, kuzey yéniinde vadiler boyunca
denizel etkinin sokulabildigi alanlarda nemcil bitki turlerinin icerlere sokulmasinda etkili olmaktadir.

inceleme alani igerisinde denizellik ve karasallik, yikselti ve topografik yapiya bagl olarak farklilik gosterir.
Bu farklihk, bitki topluluklari Uzerinde de etkili olur. Yikselti kusaklari icerisinde olusmus farkli relief sekillerinden
dolin, polye gibi karstik alanlar, sinirli denizellik ve karasallik etkisi ile daha mutedil iklimsel sartlarin olusumunda
kalmaktadir. Dogal akarsu sekileri izerinde zeytin-maki alanlari (caliliklar) géralir.

Yikseltiyle degisen iklimsel parametreler, kiyidan itibaren kuzey yonde belirli yiikselti kademleri ile birlikte
bitki kusaklari olusur. Hava hareketlerine agik yiiksek alanlarda boylu bitkiler goriilmezken, hava hareketlerine kapall,
nemli ve korunakh alanlarda karigik bitki formlari goérilmektedir. Orman agaglarinin inceleme alanindaki dagilimi
(Sekil 10), arazi sekillenmesiyle orantili olarak pargcalanmis vadi icgleri, yamagclari tUzerindedir. Plato yizeyleri yada
asinim dizlikleri Uzerindeki bitki ortiist, daha seyrek ve yeknesaktir. Hava hareketlerine acik yiksek alanlarda kurak
aylarda su bulma imkéani guclesmekte, topraktaki suyun hizla asagl yonli hareketiyle toprak nemliligi
korunamamaktadir. Ayni zamanda fon karakterli riizgarlarla bitki yapraklarindan transpirasyon artmaktadir. Bu durum,
cok fazla yaprak yiuzeyine sahip boylu bitki tirlerinin yasam alanini kisitlamakta ve ortamdan uzaklastirmaktadir.

Arazi yuzeyindeki sekillenme, baki faktorinl ortaya ¢ikarir. Baki, giines isinlarinin gelis acisiyla ilgili olmasi
nedeniyle sicaklik—yagis ve nem kosulurlarini dogrudan etkiler. Bu durum mikro-organizma faaliyetleri, toprak sartlari,
giineglenme gibi unsurlar arasinda farklilasmaya neden olur. Topografyadaki farkli yonelmeler, glines isinlarindan
etkilenme derecesini degistirir. Nitekim Akdeniz’e bakan guney yamaglar ile kuzeye bakan yamagclar arasinda iklim ve
toprak sartlarindaki farkhliga bitki ortiisu de uyar. Alt yukselti basamaginda (0-500 m) ve guneye bakan yamaclar yaz
kurakhgina dayanikh kizilgam, maki-garig toplulugunun alanini olusturmustur (Sekil 11;12;13). Ayni sekilde orta
Yukselti kusagini olusturan (500-1500 m) yukseltideki engebeli arazinin KD, K ve KB bakili yamaclari; iyi bonitetteki
yetisme ortamina sahiptir.

Glneydogu-kuzeybati dogrultulu akarsularin parcaladigl vadilerin batiya bakan yamaglari denizel etkiye
aciktir. Dogu bakilar denizel etkiye kapalidir. Ayrica sahayi etkileyen cephe sistemleri, ¢ogunlukla kuzeybati ile
glineybati dogrultusunda sokulmaktadir. Yagislarda bu yonli daha fazla olmaktadir. Bu yonelime uygun arazi
yuzeyleri, kurak aylarda giines 1sinlarina daha az maruz kalarak ve nemliligini koruyarak bitki gelisimine olanak saglar.
Sahanin fizyografisi (Sekil 12;13;14), bitki ortustniin dagiliminda 6nemli bir faktor( olusturmaktadir. Guneybati-
kuzeydogu yonli tektonizma ve fluvyal sireglerle yarilmis arazi sekillerinden Gozne Karatepe, saf Goknar ormaninin
lokal olarak kiigik bir alanda toplanmasini saglamistir. Yikseltiye ve olusmus arazi yizeyine gore yerlesmis farkli
tarler, kusaklar olusturur.

Gunes 1ginlarinin dik geldigi dénemlerde, transpirasyon siddetinin artmasi, topraktaki nem oranin hizla
azalmasi, bitki topluluklarinin gelisimini sinirlamaktadir. Sahanin genelinde, topografyanin kuzey yonli bakilarina ait
(K, KB, KD) yamaglarda daha gur ve tir cesitliligi daha fazladir. Buna karsin dogrudan gunes isinlarin etkisindeki
guney yonli bakilarin ve aginim diizliigtini olusturan yiizeylerin bitki 6rtusiind kurakeil, kok gelisimi giicli olan maki
toplulugu olusturur.
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Inceleme alani icersinde belirli bolimlerde, kornis ve sevler lizerinde belirgin farkli vejetasyon formasyonlari
da gorilir. Gevsek yapili tasinmis materyali bulunduran yamaglarda, kék gelisimi kolaydir. Bu alanlar, yayvan koklu
ve bol sagak kok yapan, stk maki ve genis yaprakl tirlerle kapliyken, kornis gibi dik yamaglarda toprak yetersizligi ve
ciplak dik kayaliklar nedeniyle bitki gelisme imkéani bulamaz. Ancak korniglerde olusmus ¢atlak sistemi bir takim otsu,
cali ve kizilgam gibi tlrlerin seyrek bitki ortiisini olusturmasina imkan vermistir. Yine ezilme zonlari ve kirikl fay
aynalar gorilebilen alanlarda, bitki értlisi gérmek zordur.

CGukur seklinde cevresinden ayrilan, 6zellikle vadi tabalari gibi arazi sekilleri, sicaklik degisiminde farklihk
gostermektedir. Bu tir cukur alanlar geceleri soguk, giinduzleri sicaktir. Bu kesimlerde karasal karaktere uyumlu tirler
yerlesir. Arslankdy-Tirtar-Atlilar yerlesim hatti boyunca Namrun fayina bagl olarak olusmus tektonik cukurluk,
inceleme alanindaki en giizel drnegi olusturur. Bu alanlar don cukurlugu olarak da isimlendirilir. Soguk havanin
yamaglardan asagilara inerek ardi¢ gukurlugu boyunca ¢okelmesiyle bitki ortiisi igin ekstrem kosullar olusur. Bu
nedenle bdyle olumsuz sartlara dayanikh bir tiir olan boylu ardiclar, bu kusak boyunca yerlesmistir. Belirli alanlarda
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olagandisi tlrlerin ortaya ¢ikmasi, topografik yapinin iklimsel parametreler (izerindeki etkisi ile olusan mikro-klima
sartlari ile agiklanabilir.

Incelenen akarsu vadileri boyunca olusmus heyelan alanlari, bitki degisim alanlaridir. Bu sahalar yeterli toprak
ve sulama imkanlari nedeniyle bag-bahce tarimina donusttrulmastdr.

3.1.2.3. Ana materyal ile bitki értlisii arasindaki iliskiler

Bir bolgedeki farkli litolojik yapinin icerdigi minerallerin ayrismasiyla olusan topraklarin bitki ortisuniin
gelisimine etkisi farkli olur. Cok cesitli bitki besin maddelerinin bulundugu farkli tipteki ana kayalardan olusan
topraklarin karakteri, su tutma ve gegirimlilik gibi bitki gelisimi agisindan gok sayida etkileri vardir.

Topraklarin bunyesel dzelliklerini belirledigi ve pek ¢ok bitki besin elementinin birincil kaynagini olusturdugu
icin ana materyal ile ilgili arastirmalar da oldukca 6nem kazanmaktadir. Ana materyalin toprak olusumu ve bilesiminde
etkili olmasi, farkli ana materyaller (izerinde yetisen ayni tir bitkilere ait topraklarin mikrocanh faaliyetinin de farkl
olabilecegini dustindirmektedir (Sagliker ve Darici, 2005). Son derece sert, gozenekleri ¢ok sikigik (porozitesi dlsik)
kayalarin suyu gecirme orani en az olup, gézenekli, catlakh, gevsek dokulu ve yumusak kayalarin suyu gegirme orani
ise en yiksek diizeydedir. Ornegin kalkerler ve gevsek dokulu kumtasl suyu siiratle siizebilirlerken, killi kayalar bu
hususta en gec gecirgen kaya tirlerini meydana getirirler (Tuncdilek, 1985). Burada anakayanin ayrismasiyla olusan
topragin Killi veya kumlu olmasi da su tutma kapasitesi agisindan da énemlidir.

Topragin teksturi-striktird, olustugu anakayanin kimyasal bilesiminin de etkisinde kalir. Farkli ana kayalarin
bilesimleri farkli toprak tiplerini olusturur. Topraklar, verimlilik ve bitki beslenmesi agisindan olustuklari ana kayanin
etkisinde kalir. inceleme alanini olusturan arazinin hemen hemen tamaminin litolojik temelini kalkerler ve serpantin-
peridotitten olusan ultra bazik yesil kayalar olusturmaktadir. Kalker kayalarin olusturdugu béliimler de belirgin bir
parcalanmislik goze carpar ve yamag egimleri belirgindir. Bitki ortlist bu alanlarda kalker kayanin icerisinde buldugu
catlak sistemindeki topraklarda kok gelisimi yapar.

Anakayanin durumu bazen ayirt edici tirlerin bulunusunu tayin eder (Akman, 1995). Kizilgam, ekolojik
bakimdan ¢ok esnek olan bu agac turidir. Marn, flis, serpantin, piskirik kayalar gibi bircok anakayanin, daha az
olarak ta kirectasl, kumtasi, ve sist Uzerinde yetisir. Mersin ardi bolgesinde kuzey-dogu-bati bakilarda orta egimli
serpantin yetisme ortamlarinda (kirectasi, ofiyolit) yayilis gdsterir. Tanitici tlrleri Bromus asper, Elymus
panormitanus'dur (Mayer ve Aksoy, 1998). Endemizm bakimindan zengin olan yerler iginde 6zellikle ofiolitik kayaclar
dikkat cekicidir (Avci, 2005). inceleme alaninin orta yiikselti kusaginda Mersin ofiyolitinin mostra verdigi alanlar,
yogun kizilgam orman kusagini olusturmaktadir (Sekil 15;16). Bu bolumde yesilimsi goruntiye sahip serpantin ve
yesilimsi rengin elementi olan ofit kaynakli alanlar, bolgenin endemik ve yiksek oranda metal akimile eden
bitkilerinin de gelismesine olanak saglar. Bu alandan alinan toprak ornekleri alkalen karakterdedir (Kéleli vd., 2008).
Alkalen toprak sartlari ile endemizm arasinda da bir iliskiden s6z edilebilir.
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Sekil 15. Jeoloji haritasi (Anonim, 2009). Mersin ofiyolitik  Sekil 16. Kizilgam orman alanlari (Anonim, 2003). Ana
melanji  (yesil renkli), Dolomitik kire¢ taslarini olusturan  materyal-Bitki ortlisi iliskisine 6rnek; jeoloji haritasindaki
Cehennemdere formasyonu (mavi), Kiyida Kuaterner birimler  (solda) ayrismis Ofiyolitik sahalar ile verimli kizilgam
ve diger kalker Kkayaclarin olusturdugu formasyonlar — ormanlarinin dagilimi arasindaki yakin iliski rahathkla
gorulmektedir. gorulebilmektedir.
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Kizilgam gibi bolgedeki sedir ormanlarinin yayilisinda da jeolojik temel etkidir. Sahanin kuzeybatisindaki
dogal sedir ormanlari, farkli donemlere ait kalker arazinin yamagclarina yerlesmistir. Anadolu’nun son derece kanaatkar
iki tlrt olan karacam ve ardi¢c ormanlari, kayaclarin yapisal farklihgina karsi toleranshi tirlerdir. Ancak inceleme
alanindaki Ardic ormanlarinin dagilimi, bu alandaki Kiregtasl, serpantin karigimi litolojik yapi (Cehennemdere
formasyonu) ile uyumludur (Sekil 11;15).

3.1.2.4. Toprak ile bitki 6rttsi arasindaki iliskiler

Toprak bilesenleri, su tutma kapasitesini ve Kil-humus sisteminin zenginligini belirler. Oli 6rtii ayrisma
oranlari tohum c¢imlenmesini ve yizey pH'ini etkiler, bu da tirlerin nétrden cok asitliye kadar degisen siiksesyonuna
neden olur (Rey, 1997). Karstik sahalardaki topraklar killi bunyede olup su tutma kapasitesi yuksektir. Topraklarin
taslarin catlak ve tabaka yuzeyleri boyunca derinlerde olmasi buharlasma ile su kaybinin cok disiik olmasini da
saglamaktadir. Bu durum bitkiler icin yeterli suyun saglanmasina imkan vermektedir (Atalay vd., 1998). Anakayalarda
yer alan catlaklardaki topraklarin ortaya ¢ikardigi olumlu toprak kosullari, sig toprakh karstik alanlarda farkli
bonitetlerde ve birgok yerde gorkemli sedir (veya diger tur) ormanlarin olusmasini saglamaktadir (Boydak, 1996).
Karstik arazilerde topraklar ylizeyden ¢ok ¢atlak sistemleri boyunca bulunmaktadir. Egimli, taglik-kayalik bir gériinime
sahip Kiregtaglari Uzerinde de iyi bonitette ormanlar gorilebilmektedir. Genelde Leguminosae ve Compositae
familyalarinin Dogu Akdeniz bélgesinde h&kim olmasinin nedeni bu familya Uyelerinden cogunlugunun kirecli kayalari
tercih etmelerine baglanabilir (Gemici, 1993).

Egim degerlerinin fazla oldugu, dolayisiyla dikliklerin arttigi yerlerde toprak olusumu en alt dizeye iner.
Olusabilen topraktan ¢ok kaybinin meydana geldigi bu yerlerde ya hig¢ toprak yoktur, ya da oldukga ince bir toprak
tabakasi bulunabilir. Dik egimli sahalar sadece toprak birikiminin engellendigi sahalar degil, ayni zamanda toprak
erozyonunun en siddetle hikim siirdiigii yerlerdir (Tuncdilek, 1985). Inceleme sahasi, Kkarst topografyasinin
hékimiyetindeki egimli yamaglar, toprak ortusiiniin son derece az oldugu cogunlukla kayalik, A-Cv horizonlu (mutlak
derinligi az, fizyolojik derinligi fazla) olan topraklardan olusur. Egim degerlerinin yiiksek, toprak kalinliginin az oldugu
bu kesimlerde yeterli su tutulamadig igin bitki gelisimine olumsuz etki eder. Egimli alanlarda tahribe ugramis bitki
ortisunin ortadan kalkmasiyla olusan toprak erozyonu, olumsuz toprak sartlarinin olusmasina ve taslik kayalik
alanlarin ortaya ¢cikmasina neden olmustur. Bu tir ¢iplak kayalik alanlar, catlakli kalker anakayadan olusmussa bu tir
catlak sisteme tutunabilen bitki topluluklari gérulebilmektedir. Bitki koklerinin faydalanabilecegi fizyolojik derinlik
fazladir.
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Sekil 17. inceleme alanindaki biyiik toprak gruplarinin dagilimi (Anonim, 1991)

Inceleme alanindaki topraklarin kalker ve ofiyolitik kokenli anakayalar tizerinde bulunmasinin yaninda, her yil
Mart-Nisan aylarindan itibaren Akdeniz Uzerinden gelen sahra tozlarinin da, toprak karakteristiklerine énemli etkisi
olmaktadir. Bu etkilerden dolayi topraklar genellikle kil orani yiiksek tekstiirde, alkalen topraklarin yayihisina tekabdil
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eder. Inceleme alaninda bulunan toprak grup ve tipleri, KHGM™ (1991) Arazi Varligi raporlarinda bulunan 1/100000
lik toprak haritalarindan elde edilmistir (Sekil 17).

Kiyidan kuzey yoniinde yikseldikce sicakligin dusmesine bagli olarak biyolojik aktivite yavaslar. Bunun
sonucu topragin ham humus kati kalinlagir. Bolgedeki tarim topraklarinin pH’si 7.5°tan blyuk, bazik karakterdedir
(Anonim, 1987). Koleli vd. (2008) tarafindan Findikpinari ve yakin cevresindeki (ortalama 1150-1300 m yukselti)
kizilgam ve diger ormanlik alanlardan alinan toprak érneklerinin pH’si (7,2-7,7) araliginda hafif alkalen karakterde
oldugu tespit edilmistir.

Kiregsiz kahverengi orman topraklari, inceleme alaninin kuzeyinde yer alir ve en genis alani (ort. 646,5 km?’lik
alan) kaplamaktadir. Sahanin ikinci en genis toprak grubunu olusturan kirmizi kahverengi Akdeniz topraklari alt ve orta
yiikselti kusaginin en yaygin topragidir (ort. 321,8 km*lik alan). Akdeniz iklimin etkisindeki alanlarda gériilen ve
Terra-rosa olarak ta isimlendirilen kirmizi renkli Akdeniz topraklari, kentin hemen kuzeyindeki Kuyuluk-Davultepe
arasinda haritalandirilmistir (ort. 12,4 km?lik alan). Kahverengi Orman Topraklari, en genis yayilisini alt yiikselti
kusaginda gosterir. Bununla birlikte kuzeyde, Arslankdy-Degnek yerlesimi arasindaki cukurlukta ve Yuksekoluk kdyu
cevresindeki yayilisi ile Giclincti bilylik toprak grubunu olusturmaktadir (ort. 190,2 km?lik alan). Redzina Topraklari,
daha cok sahanin dogusunda marnlar {izerinde yer alir (ort. 54,5 km?lik alan). Koliivyal topraklar daginik halde ve
kiigiik alanlarda yayilir (ort. 40,6 km?lik alan). Aliivyal topraklar ise akarsularin denize ulastigi kentin bulundugu
kesimde ve Delicay’in éniindeki tarim alanlarinda gériilmektedir (ort. 16,5 km®lik alan). Ayrica toprak bulunmayan
akarsu boylarindaki tash, ¢akilli yataklar ve genelde daglk alanlarin yiiksek doruk noktalarinda, derin akarsu
vadilerinin yamaclarinda goérilen c¢iplak kayalk alanlarda haritalandiriimistir. Orman alanlari, kiregsiz kahverengi
orman topraklarinin yayilis alani igerisindedir. Kahverengi orman topragi olarak haritalanmis sahaninin buyik bélumi
tarim alani olarak kullanimdadir. Redzina topraklarin Uzerinde, verimsiz nitelikte maki Uyesi bitki tirleri ile maki
formasyonu bitkilerin tahribatiyla olusturulmus tarim alanlari bulunur.
3.1.2.5. Hidrografya ile bitki 6rtuisi arasindaki iligkiler

Bitki tdrlerinin suya olan isteklerindeki farklihk, cografi dagilimlarinda da etkili olur. Yagisin az ve
buharlasmanin fazla oldugu, kiyiya yakin gliney bakili yerlerde kurakg¢il karakterdeki maki-garig toplulugu yaygindir.
Toprak ve hava nemine ihtiya¢ duyan tiirlerden goknar, 1250-1750 m yukseltiler arasinda kuzey yamagta yer alir.

Incelenen akarsulardan Efrenk (MUiftii) deresi, kuzeyde Dimbelekdiizii plato yiizeyinden yilankavi bir yol
izleyerek Akdenize ulasir. Bu giizergah boyunca nemliligin etkisiyle olusmus genis ve sert yaprakl tiirler (Platanus
orientalis, Alnus glutinosa, Populus sp., Salix sp., Tamarix sp., Rubus sp., Carpinus orientalis, Ostrya carpinifolia,
Sytrax officinalis, Arbutus andrachne, Cornus sanguinea) ve maki Uyesi diger tirler goralir. Efrenk deresi, belirli
bélumlerde kanyon tipi vadi olusturmaktadir.
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Caglarca kdyl (Sunturas) yakinlarinda daralarak bir bogaz olusturur. Bu kesimde vadinin ¢evresi yogun su kaynaklarina
sahiptir. Suyun varhgl bu bolgedeki bitkiler tzerinde de etkisini gosterir. Ust kayalik yamaclarda igne yaprakli
karacam-kizilgam tiirleri alt yamaclarda maki tirleri ve vadi iclerine yakin kesimlerde cok cesitli tipte i¢ ice gecmis
bitki ortuslyle birlikte meyve ve sebze bahceleri gorilur.

Sahanin dogu sinirindaki akarsuyu olusturan Deligay ve batida birbirine paralel yer alan, Mezitli ve Tece
dereleri de yagislarin dusttigt kis doneminde surekli akisa sahipken, yagissiz gecen yaz aylarinda, kurakligin etkisi ile
su akigl azahr, hatta susuz doénemlerle karsilasilir. Vadiler ve yarilmig alanlar, bitki ortisinun ana yayiligini
olugturmaktadir (Sekil 4). Bu da suyun ve nemliligin korundugu bu alanlarin bitki 6rtist icinde vazgegilmez hayati
fonksiyonu yerine getirdiginin gostergesidir.

Akarsularin actiklari vadiler cevrelerine gore daha farkh yasam ortamlari olusturarak bitkiler icin adeta
siginaklar meydana getirir (Avci, 2004). inceleme alanindaki tiim akarsularin vadileri boyunca, benzer karakterde dere
vejetasyonu goralur. Sikligi ve dagihis yer yer degismekle beraber derelerin uzanimina uygun olarak, dere kenarlarinda
yayilir. Yiksek dag kusaginda olusmus higrofit bitkiler, cogunlukla kuzey bakili ve sirekli islak alanlarda yayilis
gostermektedir.

Inceleme alaninin su potansiyelini gdsteren pinar, cesme, kuyu, kaynak, kaplaj gibi hidrografik noktalar,
sahanin ylksek kesimlerinin yamaglari boyunca yiizeye ¢ikmaktadir (Sekil 18). Sahanin su potansiyeli yiksek olmakla
birlikte, suyun kaynagi durumundaki kuzeydeki daglik alanlarin egimli yamagclari boyunca, yuzeysel akisa gegen sular
hizla dere yataklarina ulasarak uzaklasmaktadir. Saf kizilcam kusaginin yayilis alanini olusturan kesimde egim
sartlariyla birlikte sik bitki 6rtiisu, yagislarin infiltrasyonla topraga gecisini kolaylastirmakta, bu sayede bitki kdkleri ve
yeralti suyu da beslenmektedir.

Su kaynaklari ile insan yerlesimleri arasinda da yakin iliski s6z konusudur. Sekil 17 ve 18’de goruldugi gibi
yerlesim yerleri, su kaynaklari ¢evresinde toplanmistir. Suyun kurak periyodun atlatilmasindaki islevi nedeniyle bu
yerlesimlerin c¢evresindeki dogal bitki Ortisi uzaklastirilarak, yerine kaltar bitkilerinin yetistirildigi alanlara
dontsturdlmistir. Yine akarsularin vadi boylarinda gérillen heyelan alanlari ve vadi tabanlarinin genisledigi yerlerde
sulamaya dayali sebze ve meyve tarim alanlari olusturulmustur.

3.1.2.6. Antropojenik etkiler ile bitki értlisi arasindaki iliskiler

Insan faaliyetleri, dogal ortam (izerinde fiziksel kimyasal ve biyolojik yapiyi siirekli degistirme yondedir
(Ahmad ve Rafique, 2010). Yeryizuniin insan eli degmis yerlerinde, gesitli bitkilerin yayilmasi ve bunlarin gég, bitki
ortistinde olan degisiklikler ¢cok genis 6lcull olmustur. (Saya ve Giiney, 2006).

Arastirma alanindaki yerlesim yerleri veya insan faaliyetlerine agik alanlarla bitki orttsiinin dagihmi arasinda
yakin iliski vardir (Sekil 4;19). Yerlesim yerleri ve yakin cevrelerindeki bitki ortusd, genellikle zayif ve verimsiz
niteliktedir. Antropojen etkiyle, orta ve alcak zonda verimsiz karakterde maki topluluklari ve kizilgam ormanlari,
yuksek kesimde yine boniteti diisik sedir-ardig-karagam ormanlari genis yer kaplar. Ayrica dogal bitki ortiistiyle kapl
alanlar, yerlesim yerlerinin cevresinde acilimis tarim alanlari ile yeknesak goérinimi kaybolmustur. Yerlesim
yerlerinden uzaklastikga insan etkisi azalmakta belirgin bir farkhlik ortaya cikmaktadir. Saf ve verimli orman
kusaklarinin bulundugu bélimler, cogunlukla yerlesim yerlerinden uzak ve seyrek yerlesimler goriilmektedir.

Inceleme sahasindaki yerlesmelerin yiikselti basamaklarina gore dagilimi degismektedir. Ykseltinin
artmasiyla cografi sartlardaki degisiklik, kdy, kasaba, koy alti yerlesmelerin dagihmini da etkilemektedir. Kiyiya yakin
0-250 m aras! yukseltide daha yogun bir yerlesim alani s6z konusuyken, yikselti arttikca seyreklesen ve tamamen
ortadan kalkan yerlesim yerleri, yikselti kusaklari gérilmektedir (Sekil 12, Tablo 4).

Tablo 4. inceleme alanindaki yerlesmelerin yiikselti basamaklarina gore sayisi, kapladigi alan ve oransal dagilisi ™"

Yikselti Yikselti Basamaklarin | Yerlesimlerin Kapladigi | Yerlesimlerin Yukselti Yiikseltiye Gore Yerlesim Sayisi (Adet)
Basamaklari (m) | Kapladigi Alan (km?) Alan (km?) Basamagina Orani (%) | Yerlesimlerin Orani (%) 5 Y

33 kirsal
0-500 448 84,6 18,9 79 4 kentsel
501-1000 349 11,6 33 11 21 kirsal
4 yayla
1001-1500 289 10,6 37 10 13 krsal
4 yayla
>1501 297 0,2 0,06 0.2 1 kirsal
73 kirsal
Toplam 1383 107 7,7 100 8 yayla
4 kentsel

™ Yerlesim yeri bilyiiklikleri, 1/25000 6lcekli sayisal mescere tipleri haritasindan elde edilmistir. Yerlesim yerleri ve yiikselti basamaklari,
sayisallastiriimis 1/25000 olcekli topografya haritalari ve DEM goriintilerden elde edilmistir.
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Tablo 4’de gorildigi gibi Havza icerisinde 0-500 m'ler arasinda kalan sahanin biylk bdlimi yerlesim
alanlari olarak kullanilir. Bu yiikselti kusag! tim sahanin %32,5’unu (yaklasik 448 km®lik alan) kaplar. 500-1000 m'ler
arasinda ki yerlesmelerin orani ise % 11'dir (11,6 km? alan; 27 kirsal, 4 yayla yerlesmesi). Arastirma sahasinda 1000—-
1500 m'ler arasinda kalan yerlesmelerin orani %10°dur (10,6 km? alan; 13 kirsal, 4 yayla yerlesmesi). 1500 m’nin
Uzerindeki tek yerlesim yerini Tirtar koytdir. Kuzeydeki en yuksek yerlesim yeri olan kdyin yukseltisi 1550 m
civarindadir. Bu kdyin batisinda Arslankdy kasabasi (1450 m), dogusunda Degnek kdyd (1350 m) ve daha doguda
Athlar kdyl (1400 m), kuzeydeki en ylksek yerlesim yerlerini olusturur. Bitln yerlesim yerlerinin toplam kapladiklari
alan 107 km®yi bulur. Bu da tiim arazinin % 7,7’sini olusturur. Yiikselti basamaklarina gére yerlesim yeri sayisi ve
biyuklikleri de degisir. Yikselti arttikca yerlesim sayisi ve biyuklukleri azalir. Buyukliik bakimindan farklilik gésteren
yerlesim yerleri, genellikle ikincil konutlarla biylimis olan yayla yerlesimleridir.

Mersin kent merkezindeki yetersiz yesil alanla birlikte yaz aylarindaki asiri sicaklar ve yiiksek nem orani,
kuzeydeki yiksek yaylalik alanlara olan ilgiyi arttirmaktadir. Gézne, Ayvagedigi, Findikpinari, Sogucak, Bekiralani,
Yenikoy, Mihrican, Kizilbag gibi dogrudan Yaylalik olarak kullanilan yerlesimler yaninda Arslankdy, Degnek, Aladag,
Degirmendere, Caglarca gibi koy-kasaba yerlesimleri de yaylacilik amagh ikincil konutlarin yer aldigi, yaz aylarinda
yogun nufuslanmanin oldugu merkezlerdir. Yayla yerlesimlerindeki kullanici sayisindaki artigla birlikte ana yayla
yerlesimlerinin ¢evresindeki kigtk birimlerle birlesmeyle bilyumektedir. Yayla yerlesmeleri ile insan faaliyetlerindeki
artls, bu yerlesimler arasindaki ulagim imkéanlarini kolaylastiracak, yol yapim calismalarini da arttirmistir. Yayla
yerlesmeleri mevcut ulasim agi icersinde kolaylikla ulagilabilir mesafelerde ve ulasim imkanlarinin uygun olmasi
nedeniyle ekolojik ortam tzerindeki baskiy arttirici nitelik tagimaktadir.

Agiklamalar

Nitfies (kigi)

= 0-1275
= 1276-3573
® 35746291
@ 629211352

R0 gy yasa-TsTIT
&

m:

75718 - 263077
Akarsular

P

Yerlegim Alani

Sekil 19. Yerlesim yerleri ile niifus biytkliiklerinin yiikselti basamaklarina gére dagilimi*

Inceleme alaninin dogusunu olusturan Delicay havzasinda, DSI tarafindan yapilan etitler neticesinde, 1984
yilinda havzanin %35’ini kaplayan maki ortiisti, 2008 yilinda %28’e diismistir. Incelenen havza alanlarin gecmis
yillarda yogun halde ormanlarla kapli oldugu DSi*® ve AGM™ kayitlarinda bulunmaktadir. insan ve hayvanlarin
olumsuz etkileri neticesinde ormanlar tahrip olmustur. Verimsiz karakterdeki ormanlarin olusmasinda, asiri hayvan
otlatmasi ve tarimsal alan kazanimi amaciyla yapilan agma, en 6nemli tahrip faktorlerini olusturmaktadir. Bu alanlarda
kisin cok sayida kil kegisi barindirilarak kiglak olarak kullaniimistir. Ayni zamanda Yoruklerin gecis glizergdhlarindaki
sahalar, otlatma tahribatina yogun olarak maruz kalmistir. Sedir ormanlarinin bulundugu sahalarda ¢ok sayida samdan
sekilli sedir gorulir. Egim degerlerinin arttigl béltimlerde erozyon ile (ist toprak taginmistir. Bu tahribatlar sonucu taslik
kayalik alanlar ortaya ¢ikmistir.

Akarsu havzalarinda bulunan taglik-kayalik alanlar, cogunlukla tas ocagi olarak isletilmekte olup, 22 adet tas
ve maden ocag! bulunmaktadir. Delicay havza alani igerisinde 6nemli krom cevherlesme yataklarinin bulundugu
Musali-Evrenli kdyleri arasinda kurulu krom zenginlestirme tesisi isletmededir. Ayrica Mufti deresi havzasi icerisinde

# Inceleme alanindaki yerlesim birimlerinin nifus biyiikligi igin TUIK’in 2008 yili verileri kullanilmistir.
% Devlet Su isleri Genel Mudirliigii
™ Agaclandirma Genel Miidiirliigii
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yer alan Dolomit dretim tesisleri, Yavca-Kurudere koyleri arasinda faaliyetine devam etmektedir. Akarsu
havzalarindaki antropojenik aktivitelerle siirekli ve cesitli sekillerde artan faaliyet, 6zellikle kiyiya yakin bélimler,
cevresel kirlilige de neden olmaktadir.

Insan faaliyetlerine bagli olarak degisen ekolojik ortam sartlari, bir takim bitki tirlerini ortamdan
uzaklastirirken diger bir takim tiirlerin yeni sartlara adapte olabilenler icin tesvik edici olmaktadir. Bunun sonucu olarak
ortam bozulmasina bagl bitki formlari ortaya ¢ikmaktadir.

Bitki oOrtlisuniin insanlarca degistirilmesi, iklim dalgalanmalarindan daha az 6nemli degildir. Vejetasyona
gergeklesen antropojen etkiler zaman zaman tiim diger ekolojik faktdrlerin toplamindan daha énemli olmustur (Mayer
ve Aksoy, 1998). Asirlar boyu siregelen agma, yerlesme, yangin, usulsiiz kesim, otlatma, ormanlardan verim glictnin
Ustlinde faydalanilmasi, bakimlarin ihmal edilmesi, mantar ve bdcek zararlari yiiziinden ormanlar yer yer genis 0lglde
tahrip edilmis, dolayisiyla bu ormanlar yerini cali, antropojen stepler ve kayaliklara terk etmistir. Bdylece orman
alanlari azalmis ve bolgenin dogal ya da klimaks vejetasyonu yer yer bozulmustur (Bozatli, 1989). Bu tiir orman tahrip
faktorlerinin etkisiyle orman &rtusi yerini verimsiz alanlara birakmistir. Gliniimiizde yanlis planlamalar sonucunda
tarim alanlarinin yerlesim yerlerince ortadan kalkmasi bu tur verimsiz alanlarin tarima dénistirilmesine yol agmistir.

4. Conclusions

Inceleme alanini olusturan akarsu havzalari, Akdeniz bélgesinin dogu béluminde Toroslar, Amanoslar ve
Kackarlar arasindaki baglantiyr olusturan Anadolu ¢aprazinin kesisim bélumunde, Davis’in kareleme sistemine gore
endemik bitki sayisinin en fazla oldugu C5 karesi icinde yer alir. Deniz seviyesini olusturan kiyr kusagi ile Bolkar
Daglarinin batisini olusturan plato ylzeyi arasindadir. Saha, bulundugu konuma bagl olarak bitki ortusi cesitliligi ve
endemizm acisindan zengindir. Nitekim havzalari olusturan arazi de orman, cali ve ot formasyonlari, tarim alanlari
olmak Uzere farkli tipte vejetasyon ve bitki ortiisti yer almaktadir. Orman formasyonu kurak¢il ormanlar ve yari nemli
ormanlar olmak (zere ikiye ayrilabilmektedir. Kurakcil ormanlar, deniz kiyisina yakin yuikselti (250-750 m) de
uzanmaktadir. Kurakgil ormanlarin hakim elemanlari giineye bakan yamaclarda kizilgam ve maki tirleridir. Yari nemli
ormanlar, 1000-2000 m’ler arasinda yayilis gostermektedir. Bu ormanlar, Anadolu karagami, Liubnan sediri, Toros
goknari ve Boylu ardictan meydana gelmektedir. Cali formasyonunu olusturan tirler, esas itibarla kizilgamlarin tahrip
alanlarinda bulunmakta ve maki bitki toplulugu ile karakterize edilmektedir. Ot formasyonu ise kiyl kusaginda dar bir
seritte, orta kusakta ofiyolitik kayaclarin yayilis alaninda (cogunlugu endemik), yulksek alanlarin tahribe acik
kesimlerinde antropojen step ve 2000 m’nin {izerinde alpinik turlerin yayilisindan olusmaktadir.

Genel bir tanimlamayla bélgenin ekolojik karakterini belirleyen 6zellik, Akdeniz iklim tipidir. Buna gore yaz
kurakligi ve kis soguklarina dayanikh tirlerin yayilisi uyum saglar. En belirgin kisitlayici faktor, uzun kurak yaz
periyodudur. Bu yiizden giines 1sinlarina dogrudan etkisine maruz kalmayan alanlarda bitki 6rtust daha glr ve igne
yaprakli ormanlardan olusurken, giines isinlarinin etkisini dogrudan alan kesimlerde kurakgil karakterdeki kizilgam ve
kalin kutikula tabakali maki ve garig tirleri gorilir. Sahanin temelini olusturan kalker ve ofiyolit formasyonlari, bitki
dagiliminda da etkilidir. Mersin ofiyolitinin yayildigi alanla kizilgam ormanlarinin dagilimi, birbiriyle uyumludur. Sedir
ormanlari, Namrun fayinin olusturdugu tektonik ¢ukurlugun yamagclarindaki kalker arazide yaygindir. Ardi¢c ormanlart,
Cehennemdere formasyonuna uygun olarak tektonik ¢ukurluk boyunca yerlesmistir. Gozne Karatepe Mevkii’ndeki saf
goknar ormani, giuneyden gelen nemli havanin yiiksek kesimlerde sogumasiyla olusan sise bagl olarak kuzey yamacta
lokalize olmustur. Karagam ormanlari ise, ¢ogunlukla toprak sartlarinin yetersiz oldugu Durnaz ve Kuskayasl
Daglarinin yamaglarinda dogal ve agaclandirmayla olusturulmus ormanlar halindedir.

Hizli kentlesme ve yogun nifuslanma, dogal ortam Uzerinde insan baskisinin artmasina, arazi kullanim
sekillerinin degismesine neden olmaktadir. Yerlesim yerleri, su kaynaklarina yakin alanlara kurulmustur. Yerlesim
yerlerinin yakin ¢evresindeki dogal bitki ortlist, antropojenik etki ile uzaklastirilarak tarim alanlarina donustirulmastar.
Plansiz sehirlesme ve yaylacilik, Akarsular ve havzalarini dikkate almadan gerceklesen uygulamalar, dogal bitki
drtustiniin tahribi gibi nedenler, sel ve tagkin riskini arttirmakta, birgok sorunu beraberinde getirmektedir. Ayni zamanda
maden ve tas ocaklarinin faaliyetlerinin artmasi, su kaynaklari ve dogal yapida bozulmalara sebep olmaktadir.
Belirlenen tim havzalarin arazi yiizeyine bagh olarak fonksiyonel 6zellikleri de dikkate alinarak, surdarilebilir bir arazi
kullanimi yéniinde planlamalar 6nemli olacaktir.

Bitkilendirme c¢alismalari icin 6ncelikle antropojen step ve bozuk orman alanlari secilmelidir. Antropojen
etkinin yuksek oldugu alanlar ve konar gdogerlerin (yorikler) guzergahi Gizerindeki sahalarda, tahribati 6nlemek icin yem
degeri olan ve dogal yetisme ortamlarinda bulunan bitki tirlerin tohumlarinin ekimi suretiyle gelistirilmesi, tahribatin
azalmasinda ve hayvanciligin devamliliginda etkili olacaktir.
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Karyological study on endemic Astragalus stereocalyx Bornm. (Milk-vetch) in Turkey
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Abstract

Chromosome number and karyotype of Astragalus stereocalyx Bornm. (Milk-vetch) in the section Stereocalyx
Bornm. distributing naturally in Turkey were analyzed in detail. This species is endemic to Turkey and growing in
Eskisehir and Konya provinces. Squash preparation method was used for chromosome study in this species. The
somatic chromosome number was determined as 2n = 16 in A. stereocalyx. The basic chromosome number was
observed as x = 8. The chromosome number and morphology of A. stereocalyx belonging to the genus Astragalus was
investigated using Image Analysis System. The karyotype formula of this species consists of three median chromosome
pairs and five submedian chromosome pairs. The somatic chromosome length between 1.07-2.23 um. Total haploid
chromosomes length was measured as 11.73 um. The karyogram and ideogram were drawn based on centromeric index
and arranged in the decreasing size order.

Key words: Astragalus stereocalyx, Karyotype, Leguminosae, Turkey

%k

Turkiye’deki endemik Astragalus stereocalyx Bornm. (Geven) tiriinde karyolojik calisma

Ozet

Turkiye’de dogal olarak yetisen Stereocalyx Bornm. seksiyonunda yer alan Astragalus stereocalyx Bornm.
(Geven) tiriinde kromozom sayi ve karyotipi detayli olarak analiz edildi. Bu tur Turkiye icin endemiktir, Eskisehir ve
Konya illerinde yetismektedir. Bu turiin kromozom calismasinda ezme yayma preparasyon yontemi kullanildi. A.
stereocalyx tiriinde somatik kromozom sayisi 2n = 16 olarak belirlendi. Temel kromozom sayisi x = 8 seklinde
g6zlendi. Astragalus cinsine ait olan A. stereocalyx’in kromozom sayi ve morfolojisi Géruntll Analiz Sistemi
kullanilarak arastirildi. Tarin karyotip formili ¢ median ve bes submedian kromozom tiplerinden olusmaktadir.
Somatik kromozom boyu 1.07-2.23 pm arasindadir. Toplam haploid kromozom uzunlugu 11.73 um olarak 6lguld.
Karyogram ve idiyogrami sentromerik indeks ve blyukten kiiglige dogru azalan oranda cizildi.

Anahtar kelimeler: Astragalus stereocalyx, Karyotip, Leguminosae, Turkiye
1. Introduction

Astragalus L. (Milk-vetch) is one of the largest genera of vascular plants in Eurasia, with an estimated number
of 3000 species. Many species are local endemics, while relatively few are widespread, distributed mainly in the
Northern Hemisphere, Central Asia, and Western North America (Acik et al., 2004; Podlech, 1986). It is also the largest
genus in Turkey, where it is represented by nearly 456 species in 62 sections (Chamberlain and Matthews, 1970; Davis
et al., 1988; Dural et al., 2007; Duran and Aytag, 2005). Generally, the genus Astragalus is represented by the highest
number of species adapted in especially the steppe environment of high mountains in Irano-Turanian phytogeographic
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region of Turkey which is one of the centers of diversity of the genus, and it contains 210 endemic taxa with a rate of
endemism about 47% (Chamberlain and Matthews, 1970; Duman and Akan, 2003; Ghahremaninejad and Behcet, 2003;
Podlech, 1999).

Astragalus roots from various species have been used in the traditional Chinese medicine, as
immunostimulants, hepatoprotectors, antiperspirants, diuretics, etc., and for the treatment of nephritis, diabetes,
leukemia, and cancer (Karagdz et al., 2007; Tang, 1992).

The reported chromosome numbers are 2n = 16, 32, 48 and 64 in the genus Astragalus. The karyological
knowledge of Astragalus consists of chromosome counts of more than fifty species (Akan and Aytac 2004; Aytag,
1997; Ekici and Aytag, 2001; Ekici et al., 2005; Hamzaoglu, 2003; Kandemir et al., 1996; Martin et al., 2008;
Spellenberg, 1976). These reports indicate the existence of only one basic chromosome number (x = 8) in the genus.
Although there were a lot of cytological studies on the genus Astragalus, only a few karyotype had been made on this
genus. The lack information about the karyomorphology of the genus is probably due to the small length of its
chromosomes.

In this study, we report somatic chromosome number and karyotype of Astragalus stereocalyx belonging to
section Stereocalyx Bornm.

2. Materials and methods

Voucher specimen has been deposited at the herbaria of Selguk University, Faculty of Education, Konya in
2007. Karyotype was made on somatic metaphases using Image System Analysis. Root meristems from germinating
seeds collected in the wild were used. Root tips were pretreated with a-monobromonaphthalene at 4°C for 16 h. Root
tips were fixed with Carnoy for 24 h at 4°C. Before staining, the material was hydrolyzed with 1N HCI for 13 minutes
at room temperature. The chromosomes were stained with 2% acetic orcein and mounted in 45% acetic acid. Permanent
slides were made by using the standard liquid nitrogen method. Photographs were taken through BX50 Olympus
microscope. The ideogram was prepared with measurements taken on enlarged micrographs of five well spread
metaphase plates. The classification of chromosomes, the length of long and short arm, arm ratio, centromeric index and
relative chromosomal length were measured by Software Image Analysis (Bs200Pro). Chromosomes were classified
using the nomenclature of Levan et al. (1964).

3. Result and Discussion

3.1. Section: Stereocalyx

Scapose herbaceous perennial with woody caudices. Leaves imparipinnate; leaflets simple-hairy; stipules free.
Inflorescence a raceme. Flowers ebracteolate. Calyx globose, woody. Standard glabrous. Legume included in calyx,
stipitate, unilocular. Monotypic (Figure 1).

Figure 1. Astragalus stereocalyx
3.2. Astragalus stereocalyx
Type: Turkey. B3 Eskisehir: Phrygia (Anatolia): in region subalpine montis Sultan-dagh ditionis oppidi

Akscheher, in jugo Teke-dagh, 1600-1700 m, 25.vi.1889, Bornmiiller 4409 sub nomine A. nidus avis Bornm. sp. nov.
(W, K).
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Plants scapose perennial with woody caudices. Leaves 4-25 cm; leaflets elliptic, acute, mucronate, glabrous or
very sparsely simple-pilose; stipules 5-20 mm, narrowly triangular. Flowers in 2-3-flowered racemes. Bracts 5 mm,
ovate, glabrous, sometimes ciliate. Calyx 12-20 mm, +globose, woody and shining, very hard; teeth 3-5 mm, hairy.
Corolla white, keel violet-tipped; standard 24-40 mm. Legume c. 7 x 2-3 mm, included in calyx, stipitate, ovoid-oblong,
glabrous or with hairy. FI. 6. Mountains, woods, open forest. 1600-1800 m. Endemic; Ir.-Tur. element.

3.3. Examined specimen

B3 Eskisehir: Siindiken Mountains, Catacik Forest Enterprise, near fire-tower, open forest, 1750 m,
27.06.2007, A.Duran 7733 (Figure 2).

Figure 2. The distribution map (A) of Astragalus stereocalyx in Turkey
3.4. Karyotype Analysis

The chromosome number of Astragalus stereocalyx was determined to be 2n = 16. This species was
determined 2n = 2x = 16 = 3m+5sm with a basic chromosome number of x = 8 (Figure 3). The karyotype consisted of
three median chromosomes and five submedian chromosomes. The somatic chromosomes were gradual from 1.07 um
to 2.23 um. Total haploid chromosome length was 11.73 um (Table 1). Karyogram of the best metaphases and
ideogram of this species were arranged in decreasing length (Figures 4-5). The chromosome number and morphologies
were reported for the first time in this study, respectively.

Figure 3. Mitotic metaphase chromosomes in Astragalus stereocalyx. Bar: 5 um

The section of Dasyphyllium Bunge (Astragalus) has submedian and median chromosomes. Total lengths of
mitotic chromosomes varying between 6.95-3.03 um in these taxa (Aytag, 1997). The chromosome number was
reported to be 2n = 16 similar to the findings in our study. However, chromosome lengths of Astragalus stereocalyx
were found smaller (1.07-2.23 um) than Dasyphyllium section of Astragalus taxa.
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Table 1. Measurements (um) of somatic chromosomes in Astragalus stereocalyx (*m = median, **sm = submedian)

Chromosome arms (um) Total Arm  Relative  Centromeric Chromosome

Chromosome . .
Pair no Longarm  Short arm I?nr%t)h (rﬁ';'g) Ie(r(:/gj)th index type
' (L) ) H

1 1.38 0.85 2.23 1.62 19.07 7.28 m*
2 1.19 0.51 1.70 2.34 14.53 4.35 sm**
3 1.10 0.47 1.57 2.35 13.42 4.01 sm
4 0.91 0.50 1.41 1.82 12.02 4.26 sm
5 0.79 0.51 1.30 1.55 11.08 4.35 m
6 0.81 0.47 1.28 1.73 10.82 3.96 sm
7 0.69 0.47 1.16 1.47 9.89 4.01 m
8 0.73 0.34 1.07 2.12 9.16 2.94 sm

Figure 4. Karyogram of Astragalus stereocalyx
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1.&3.
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Figure 5. Ideogram of Astragalus stereocalyx

Ekici et al., (2005) reported that chromosome morphology of Astragalus ovalis Boiss. & Balansa from the
section Ammodendron Bunge are comprised of median (8m) chromosomes. Somatic chromosome number of A. ovalis
2n = 16. Total chromosome lengths varying between 1.11 pum and 1.63 pm. Karyotype formula of Astragalus
stereocalyx (3m+5sm) were different from A. ovalis. Also, chromosome lengths of A. stereocalyx were found longer
(1.07-2.23 pm) than A. ovalis. Similar chromosome numbers (2n = 16) were reported for other Astragalus taxa in
Turkey namely; A. antalyensis A.Duran & Podlech, A. nezaketae A.Duran & Aytag, A. cariensis Boiss. and A.
schizopterus Boiss. (Martin et al., 2008). However mixoploid cells (4x = 32) were reported in A. schizopterus and A.
antalyensis. A. antalyensis species had one double, A. nezaketae species had two double satellite chromosomes. Neither
satellite chromosome nor polyploidy were observed in A. stereocalyx. Martin et al., (2008) emphasized that the
karyotype of A. antalyensis and A. nezaketae are comprised of median and submedian chromosomes, the karyotype of
A. cariensis is comprised of median, submedian and subterminal chromosomes and the karyotype of A. schizopterus is
comprised of median chromosomes (Martin et al., 2008). However, the karyotype of A. stereocalyx 2n = 2x = 16 =
3m+5sm. In this research, it is determined that the total length of chromosomes varies between 1.07-2.23 pum in A.
stereocalyx. However the karyotypic data show that A. stereocalyx must be considered karyotypically very different
from other Astragalus taxa as mentioned above. The somatic chromosome numbers of some taxa in different genus
were also reported (Madadi et al., 2009; Duran et al., 2010; Kandemir, 2010).

In this study, the chromosome number and karyomorphology of Astragalus stereocalyx were determined for
the first time. We hope that this study will contribute to the future karyological studies about the genus Astragalus.

Acknowledgements

We express our thanks to Scientific Investigation Project to Coordinate of Selguk University (project no:
05401046) for financial support.

Ozlem CETIN et al., Karyological study on endemic Astragalus stereocalyx Bornm. (Milk-vetch) in Turkey



Biological Diversity and Conservation — 3 / 3 (2010) 157

References

Aclk, L., Ekici, M., Celebi, A. 2004. Taxonomic relationships in Astragalus sections Hololeuce and Synochreati
(Fabaceae): Evidence from RAPD-PCR and SDS-PAGE of seed proteins. Annales Botanici Fennici. 41. 305-317.

Akan, H., Aytac, Z. 2004. Astragalus ovabaghensis (Fabaceae), a new species from Turkey. Annales Botanici Fennici.
41.209-212.

Aytag, Z. 1997. The revision of the Section Dasyphyllium Bunge of the genus Astragalus L. of Turkey. Turkish Journal
of Botany. 21. 31-57.

Chamberlain, D. F., Matthews, V. A. 1970. Astragalus L. In: Flora of Turkey and the East Aegean Islands. Davis PH
(Ed.). Edinburgh University Press, Edinburgh. 3. 249-254.

Davis, P. H., Mill, R. R, Tan, K. 1988. Astragalus L. In: Flora of Turkey and the East Aegean Islands (Supplement).
Davis, P. H., Mill, R. R., Tan, K. (Ed.). Edinburgh University Press, Edinburgh, 10. 114-124.

Duman, H., Akan, H. 2003. New species of Astragalus (sect. Alopecuroidei: Leguminosae) from Turkey. Botanical
Journal of the Linnean Society. 143. 201-205.

Dural, H., Tugay, O., Ertugrul, K., Uysal, T., Demirelma, H. 2007. Astragalus turkmenensis (Fabaceae), a new species
from Turkey. Annales Botanici Fennici. 44. 399-402.

Duran, A., Ayta¢ Z. 2005. Astragalus nezaketae (Fabaceae), a new species from Turkey. Annales Botanici Fennici. 42.
381-385.

Duran A., Martin E., Oztiirk, M., Cetin, O., Ding, M., Ozdemir, A. Morphological, karyological and ecological features
of halophytic endemic Sphaerophysa kotschyana (Leguminosae) in Turkey. Biological Diversity and Conservation.
3. 163-1609.

Ekici, M., Aytag, Z. 2001. Astragalus dumanii (Fabaceae), a new species from Anatolia, Turkey. Annales Botanici
Fennici. 38. 171-174.

Ekici, M., Yilzbasioglu, D., Aytac, Z. 2005. Morphology, pollen, seed structure and karyological study on Astragalus
ovalis Boiss. and Balansa (Sect. Ammodendron) in Turkey. International Journal of Botany. 1. 74-78.

Ghahremaninejad, F., Behget, L. 2003. Astragalus subhanensis (Fabaceae), a new species from Turkey. Annales
Botanici Fennici. 40. 209-211.

Hamzaoglu, E. 2003. Astragalus hamzae (Fabaceae), a new species from Central Anatolia, Turkey. Annales Botanici
Fennici. 40. 291-294.

Kandemir, N., Korkmaz, H., Engin, A. 1996. The Morphological and Anatomical Properties of Astragalus barba-jovis
DC. var. barba-jovis (Fabaceae). Turkish Journal of Botany. 20. 291-299.

Kandemir, N. 2010. A karyological investigation on the two varieties of Galanthus fosteri Baker (Amaryllidaceae).
Biological Diversity and Conservation. 2: 20-25.

Karagoz, A., Turgut-Kara, N., Cakir, O., Demirgan, R., Ari, S. 2007. Cytotoxic activity of crude extracts from
Astragalus chrysochlorus (Leguminosae). Biotechnology & Biotechnological Equipment. 220-222.

Levan, A., Fredga, K., Sandberg, AA. 1964. Nomenclature for centromeric position on chromosomes. Hereditas. 52:
201-220.

Madadi, R., Asghari-Zakaria, R., Fathi, M. 2009. Karyotype study in several populations of Papaver dubium from
North West of Iran. Biological Diversity and Conservation. 2: 18-22.

Martin, E., Duran, A., Ding, M., Erisen, S., Babaoglu, M. 2008. Karyotype Analyses of four Astragalus L. (Fabaceae)
species from Turkey. Phytologia. 90. 133-146.

Podlech, D. 1986. Taxonomic and phytogeographical problems in Astragalus of the Old World and South West Asia.
Proceedings of the Royal Society. 89. 37-43.

Podlech, D. 1999. New Astragali and Oxytropis from North Africa and Asia, including some new combinations and
remarks on some species. Sendtnera. 6. 135-171.

Spellenberg, R. 1976. Chromosome numbers and their cytotaxomic significance for North American Astragalus
(Fabaceae). Taxon. 25. 463-476.

Tang, W. 1992. Chinese Drugs of Plant Origin. Springer Verlag, Berlin. 191-197.

(Received for publication 1 February 2010; The date of publication 01 December 2010)

Ozlem CETIN et al., Karyological study on endemic Astragalus stereocalyx Bornm. (Milk-vetch) in Turkey



@ www.biodicon.com Biological Diversity and Conservation

25
>~ |SSN 1308-8084 Online; ISSN 1308-5301 Print 3/3 (2010) 158-175

__.i-_.

The wild plants consumed as a food in Mihali¢gik district (Eskisehir/Turkey) and consumption forms of these
plants

Ersin YUCEL *, Feryal GUNEY * ilkin YUCEL SENGUN ™2

! Anadolu University, Faculty of Sciences, Department of Biology, Eskisehir, Turkey
2 Ege University, Engineering Faculty, Food Engineering Department, izmir, Turkey

Abstract

In this study, the wild plants which are not cultivated but consumed as food in Mihaligcik district, were
investigated, and their consumptions were determined. According to the results of the questionnaire applied to randomly
selected families, it is obtained that 66 % of the people living in this region have been consuming wild plants as a food.
It is found that this plants, which include 25 plant taxons belonging to 18 families, are consumed directly without being
processed or used especially in meals, salads and pastries as an ingredient, and also consumed as a drink after boiling in
water. In this study, the plants are identified as follows: Amaranthus retroflexus (Kizilbacak), Anthemis sp. (Papatya),
Arum elongatum subsp. detruncatum (Yabani Mancar, Yilan Yastigl), Capsella bursa pastoris (Kus Ekmegi),
Chenopodium album subsp. album var. album (Sirken), Cichorium intybus (Karakavuk), Cirsium sp. (Kavgan Dikeni),
Crocus chrysanthus (Cigdem), Cynodon dactylon var. villosus (Ayrik), Lamium amplexicaule (Ballibaba), Malva
neglecta (Ebegumeci), Mentha longifolia subsp. typhoides var. typhoides (Yabani Nane), Onosma isauricum (Balotu),
Papaver rhoeas (Gelincik), Plantago major subsp. intermedia (Kirkdamar), Plantago lanceolata (Kirkdamar),
Polygonum cognatum (Kuzukulagi-Madimak), Rumex crispus (Efelek, Labada), Rumex tuberosus subsp. tuberosus
(Efelek), Silene conica (Toklubasi), Sinapis arvensis (Hardal), Thymus praecox subsp.skorpilii var. skorpilii (Kekik),
Tragopogan latifolius var. angustifolius (Yemlik), Trifolium pratense var. pratense (Karabas), Urtica dioica (Isirgan).
Medical effects of these plants were also reported in the sudy..

Key words: Edible plants, Wild plants, Nutrition, Food, Eskisehir (Mihalicgik)

*

Mihaligcik ilgesinde (Eskisehir/Turkiye) gida olarak tiiketilen yabani bitkiler ve bu bitkilerin tiiketim sekilleri

Ozet

Bu calismada Eskisehir’in Mihahcgik ilgesinde kulturii yapilmayan ancak gida olarak tuketilen yabani bitkiler
incelenmis, ve bu bitkilerin tiketim durumlari belirlenmistir. Tesadifi olarak secilen aileler (zerinde uygulanan
anketlere gore, bolge halkinin % 66°sinin yabani bitkileri gida olarak tikettikleri saptanmistir. Bolgede tuketilen 18
familyaya ait 25 bitki taksonunun, herhangi bir islem uygulanmadan dogrudan tiketilmelerinin yani sira basta
yemeklerde olmak (izere, salata ve borek i¢ malzemesi olarak kullanildigl ve ayrica kaynatip suyu icilerek de tiiketildigi
tespit edilmistir. Bu calismada tanimlanan bitkiler sirasi ile Amaranthus retroflexus (Kizilbacak), Anthemis sp.
(Papatya), Arum elongatum subsp. detruncatum (Yabani Mancar, Yilan Yastigl), Capsella bursa pastoris (Kus
Ekmegi), Chenopodium album subsp. album var. album (Sirken), Cichorium intybus (Karakavuk), Cirsium sp. (Kavgan
Dikeni), Crocus chrysanthus (Cigdem), Cynodon dactylon var. villosus (Ayrik), Lamium amplexicaule (Ballibaba),
Malva neglecta (Ebeglimeci), Mentha longifolia subsp. typhoides var. typhoides (Yabani Nane), Onosma isauricum
(Balotu), Papaver rhoeas (Gelincik), Plantago major subsp. intermedia (Kirkdamar), Plantago lanceolata (Kirkdamar),
Polygonum cognatum (Kuzukulagi-Madimak), Rumex crispus (Efelek, Labada), Rumex tuberosus subsp. tuberosus
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(Efelek), Silene conica (Toklubasi), Sinapis arvensis (Hardal), Thymus praecox subsp. skorpilii var. skorpilii (Kekik),
Tragopogan latifolius var. angustifolius (Yemlik), Trifolium pratense var. pratense (Karabas), Urtica dioica
(Isirgan)’dir. Calismada ayrica bu bitkilerin tibbi etkileri hakkinda da bilgi verilmistir.

Anahtar kelimeler: Yenen bitkiler, Yabani bitkiler, Beslenme, Gida, Eskisehir (Mihalicgik)
1. Giris
1.1. Aragtirma alaninin cografik durumu ve topografyasi

Eskisehir ili 29° 58" ve 32° 04" dogu boylamlari, 39° 06" ve 40° 09" kuzey enlemleri arasindadir. Arastirma
alani olarak segilen Mihaligcik, Eskisehir’in bir ilgesi olup merkezin kuzeydogusunda yer alir. Davis’in kareleme
sistemine gore A3 ve B3 karelerinin birlesim bélgesindedir.

Mihaliggik, Yukari Sakarya kesiminde Siindiken Daglarinin giineydogusunda kurulmustur. Ilgenin yiizélgtimii
1650 km?, rakimi ise 1325 m’dir. Mihaliccik’in toplam niifusu 18.696, sehir niifusu 4706, kdy niifusu ise 13.990°dir
(Eskisehir Tarim Master Plani, Aralik 2002). ilge merkezinin Eskisehir’e uzakligi 90 km’dir. ilgenin dogusunda
Beypazari ve Polatli (Ankara), batisinda Alpu ve Beylikova, kuzeyinde Nallihan (Ankara), glineyinde Sivrihisar ve
glineybatisinda Mahmudiye ilgeleri bulunmaktadir. Mihaliggik’in dogusunda ve kuzeyinde Sakarya Vadisi, giiney
eteklerinde ise Porsuk Vadisi uzanmaktadir.

flgenin giiney, giineydogu ve gineybati kesimleri tamamen ovaliktir. Bu ovalari Porsuk Cayi sular. Orta
kesimlerde bulunan Siindiken daglarinin yiiksekligi 1500-1800 m’dir. Bu daglar verimli ormanlarla kapli olup dogudan
batiya dogru uzanmaktadir. Ozellikle ilgenin Catacik Mevkiinde yaslari 200400 arasinda degisen saricam tiirlerinden
olusan 10,5 ha’hk bir tabiat anitt bulunmaktadir (Eskisehir Tarim Master Plani, Aralik 2002). Giineyde ise Porsuk
Vadisine dik olarak uzanan karacam daglari bulunur. Sindiken Daglarinin en yiiksek tepeleri Hamidiye, Kartal,
Bespinar ve Kiziltepe’dir. En yiksek tepe olan Kiziltepe’nin yiksekligi 1818 m’dir. Stndiken Daglarinin bati
uzantisinda Yesilyurt, Yumakli, Otluk, Mavzut, Blyik ve Kiglk Sasa Yaylasi, kuzeydogusunda Belen Yaylasl,
dogusunda Gencek, Kazanpinari, Egriova Yaylalari yer almaktadir.

Porsuk cay! ilcenin Yunusemre ve Sazak kdylerinden gecmekte, topraklara verimlilik katarak Sakarya nehrine
dokiilmektedir. Tlgeye uzakhgi 4 km olan Omerkdy Goleti, ormandan ¢ikan sularin toplanmasiyla olusan sulama amagli
bir golettir. Glrleyik kdylnin giuney yamaglarindan ¢ikan Gurleyik Cayi, kdy arazilerini sulayarak Gokcekaya Baraj
Goline dokilmektedir. lgenin kuzeydogusunda yer alan Sartyar Baraj Goleti, Glkemizin elektrik treten ilk
barajlarindandir. Akcadren, Calkaya, Suleler kdylerinin gecim kaynagini olusturan Gokcekaya Baraj Goleti ise ilgenin
kuzeybatisinda yer almaktadir.

flce madenler bakimindan oldukca zengindir. Kavak koyii Yazlik deresi mevkiinde bulunan krom madeni,
Turkiye’nin en derin, Diinyanin da sayili krom isletmelerindendir. Koyunagil ve Beykdy kdylerinde linyit kémirlerinin
uretimi yapilmaktadir. Cukuroren ve ikizafer kéyleri sinirlari icinde yer alan kil ocaklari bugiin 6nemini yitirdigi icin
faaliyet gostermemektedir. Yunusemre beldesi civarinda metamorfize tipi mermer cikarilmaktadir. Dik6zl, Yarikgl,
Hamidiye, Bahtiyar, Karagam koylerinde kobalt—nikel; Ugbash kdyiinde, kaolin; Karagam kdyiinde demir—nikel; Sazak
koéyiinde talk ve amyant; Kay! kdyiinde magnezit; Mihali¢gik merkezinde ise krom, asbest, manganez, demir ve amyant
madenleri 6Gnemli maden ocaklarindandir.

Mihaliccik ilce sinirlari icersinde 11 km uzakliktaki Yarik¢l kaplicasi termal tesisleri agisindan dikkat
cekicidir. Buradaki suyun romatizma, siyatik ve bobrek hastaliklarina iyi geldigi bilinmektedir. Ugbash Kéyiinde ¢ikan
ve suyunun sifali oldugu bilinen “Uyuz Hamam” yerel olarak cilt hastaliklarinin tedavisinde olumlu sonuglar vermesine
karsin, yaygin bir sekilde kullanima agilamamistir.

Mihaligcik ilgesinin yiksek kesimlerinde gegci kiraz gesitleri yoniinden dnemli bir potansiyel bulunmaktadir.
Son yillarda bu bdlgede kapama kiraz bahgeleri kurularak ihracata yonelik Gretim yapilmaktadir (Eskisehir Tarim
Master Plani, Aralik 2002). lgenin Sakarya nehri boyunca sebze Uretim potansiyeli oldukca yiiksektir. Mihaliggik
ilcesinin mikro klima 6zelligi gosteren bélimlerinde ortii alti sebzeciligi gelistirme calismalari yapilmakta ve bélgede
bu konuda da 6nemli bir potansiyel bulunmaktadir (Anon., 2002).

1.2. Yenebilen yabani bitkilerin dnemi

Yabani bitkiler eski dénemlerden beri insanlar tarafindan yasayis tarzlarina bagl olarak farkli amaglarla
degerlendirilmistir Anadolu’da yasamakta olan “Anadolu insani” da, Yontma Tas Devrinden beri strekli olarak
cevresindeki bitkilerden yararlanmistir. Bu bitkilerin yararhi ve zararli 6zellikleri, insanlar tarafindan kullaniimaya
baslanmasiyla tecriibe edilerek égrenilmistir. Cilali Tas Devrinde bitki ve hayvan yetistiriliciligine gecilmesi ile birlikte
yabani bitkilerin beslenmedeki énemi azalmis, ancak kitlik dénemlerinde halk yine de yabani bitkilerden yararlanmistir.
(Baytop, 1984).

Dinya (zerinde 750.000-1.000.000 arasinda bitki tiriintin bulundugu tahmin edilmekte olup bunlardan
500.000 kadari tanimlanip isimlendirilmistir (Baytop, 1984). Ancak mevcut bitki cesitliliginin yani sira kullanilan bitki

Ersin YUCEL et al., The wild plants consumed as a food in Mihaliggik district (Eskisehir/Turkey) and consumption forms of these plants



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

tlri sayisi ¢cok azdir ve bu sayi gun gectikce de azalmaktadir. Glinimizde diinya genelinde gida olarak tiketilen
bitkilerin yaklasik olarak 20 tiirden elde edildigi bildirilmektedir. Gida olarak kullanilan yabani bitki turlerinin ise
10.000’nin tzerinde oldugu rapor edilmistir (Baytop, 1984). Gelisen teknoloji sayesinde verimlilik ve kalite bakimindan
Ustlin bitki turleri yetistirilmekte ve bu nedenle de gen mihendisligi ve bunun ¢alisma kapsamina giren bitkilerin
kullanimi yogunluk kazanmaktadir. Bununla birlikte dogada isimlendirilmemis ¢ok sayida bitki tiriinin bulundugu, bu
bitkilerin kullanilmadigi ve bu konuda yeterince calisma yapiimadigi gercegi unutulmamalidir (Onde ve Vurdu, 1988).

Ulkemizin cografik yapisi ve iklim 6zellikleri, son derece zengin bitki gesitliligine olanak saglamaktadir. Bu
gline kadar Anadolu’da yetisen 9.000’den fazla bitki tirtiniin bulundugu ve bunlardan 3.000 tiirtin endemik oldugu, yani
sadece Ulkemizde yetistigi tespit edilmistir (Onde ve Vurdu, 1988). Tirk halki, ¢ogunlugunun kirsal bolgelerde
yasamasl nedeniyle bu yabani bitkilerin buyik bir bélimini gida amacli, bir kismini ise baharat, ila¢ ve boyar madde
olarak kullanmaktadir (Baytop, 1984). Gida olarak kullanilan bitkiler; ¢ig olarak, haslanarak veya haslanip stiziildiikten
sonra icine bulgur, pirin¢ katilarak, yumurtali veya yumurtasiz, sarimsakli yogurt ilave edilerek veya dolma seklinde
kullanmaktadir. Ozellikle sebzelerin az oldugu ilkbahar mevsiminde yeni gelismekte olan yabani bitkiler, basta Ege ve
Dogu Anadolu Bolge’leri olmak tzere ulkemizin her tarafinda yaygin olarak kullaniimaktadir (Arslan, 1992). Bazi
bolgelerde (6zellikle Bati ve Giiney Anadolu’da) sebze olarak tiketilen yabani bitkiler mevsimi geldiginde semt
pazarlarinda satiimaktadir. Yabani bitkilerin sebze olarak kullanimi biiyiik kentlerde de goriilmektedir. Istanbul’un bazi
pazarlarinda (Carsamba Pazari, Pendik Pazari gibi) Cigdem (bu isim altinda Ornithogalum sipthorpii W. Greuter tir(
cicekli ve yumrulu olarak satilmaktadir), Ebegiimeci (Malva sylvestris), Evelik (Rumex crispus), Gelincik (Papaver
rhoeas), Hindiba (Taraxacum officinalle), Hodan (Trachystemon orientalis), Isirgan (Urtica dioica ), Kazayagl
(Delimaydanoz) (Falcaria vulgaris Bernh), Kusotu (Stellaria media (L.) Vill.), Kuzukulagl (Rumex tuberosus), Rezene
(Arapsaci) (Foeniculum vulgare Miller), Turpotu (Raphanus sp.) gibi yabani bitkilerin satildigi tespit edilmistir
(Baytop, 1984). Antalya’da da seralarda ve tarla kenarlarinda kendiliginden yetisen ve Ureticiler tarafindan toplanarak
semt pazarlarinda satisa sunulan driinler arasinda Arapsaci (Foeniculum vulgare), Turpotu (Raphanus sp.), Ebegimeci
(Malva sylvestris), Isirgan (Urtica dioica), Gelincik (Papaver rhoeas), Kuzukulagi (Rumex acetosella), Misliot
(Pimpinella saxifraga), Radika (Taraxacum serotinum), Sevket-i bostan (Scolymus hispanicus), Labada (Rumex
obtisifolius) bulunmaktadir (Certel vd., 2006). Tirkiye’de yabani bitkilerin gida olarak kullanihigi yaygin olmasina
karsin, yabani bitkilerin tanimlanmasi, kullanim amaclari ve besin degerlerinin belirlenmesine yonelik sinirli sayida
calisma bulunmaktadir (Yapici vd., 2009; Yucel, 2008; Yicel ve Unay, 2008; Certel vd., 2006; Demir, 2006; Kirbag ve
Zengin, 2006; Kaya vd., 2004; Tosun vd., 2003; Simsek vd., 2002; Yiicel ve Tulikoglu, 2000).

Yabani bitkiler gida amacli kullaniimalarinin yani sira tibbi amagla da kullaniimaktadir. Diinya Saglik Orgiiti
(WHO), 1980 yilinda tibb bitkileri “bir veya daha fazla organiyla tedavi edici veya hastaliklari 6nleyici olabilen veya
herhangi bir kimyasal farmasdtik sentezin 6ncust olabilen bitki cesidi” olarak tanimlamistir (Yildirimli, 2004). Tibbi
bitkiler ile tedavi kiltiirel ve geleneksel bir olgudur. Bitkilerin tedavi amaciyla kullanimlarina dair ilk deliller, Yakin-
Dogu’nun eski kavimlerinde gorilmektedir (Seyidahmedov ve Atamov 2008). Eski zaman medeniyetinin besigi sayilan
Asya ve Misir’in en sasaall devirlerinde, tibbi bitkilerin ilag ve gida olarak kullanildigi bilinmektedir (Makakli, 1982).
Son yillarda saglik konusunda duyarliligin artmasi, artan hastaliklara karsi sentetik ilaglarin yetersiz kalmasi ve yan
etkilerinin saptanmasi dogal driinlerin  kullanimina olan egilimi arttirmistir  (Ozer vd., 2004). Birgok bitki
mikrobiyolojik, farmakolojik ve bitki savunma mekanizmasi bakimindan ¢ok yonli arastiriimaktadir.

Bitkisel kaynakli gidalarda bulunan fenolik maddeler, diyet lifi, vitamin ve minerallerin, saglik Gizerine olumlu
etkileri bilinmekte olup bu gidalar fonksiyonel gida olarak degerlendirilmektedirler. Fonksiyonel gidalarin basta
kardiyovaskuler hastaliklar olmak Uzere kanser ve osteoporoz gibi saglik sorunlarinin ortaya ¢ikma risklerini énleme
velveya azaltma, mental performansi gelistirme gibi etkileri bulunmaktadir (Anon., 2004a; Sarkar, 2007). Bununla
birlikte yabani bitkiler yiiksek antioksidant aktiviteye sahip bilesikler icermektedirler (Ho vd., 1994). Antimutajenik,
antikarsinojenik, antiaging gibi bircok biyolojik fonksiyon, bu antioksidantlardan kaynaklanmaktadir (Nishina vd.,
1991). Dogal kaynakl antioksidantlar tahil ve baklagillerde, yabani bitki ve bitki kaynakli iceceklerde bulunmakta olup
bunlar fenolik bilesikler, azotlu bilegikler (alkaloidler, klorofil turevleri, proteinler, aminler), polifonksiyonlu organik
asitler ve karotenler olarak bilinmektedirler (Foo ve Porter, 1981; Larson, 1988). Epidemiyolojik calismalar, kalpdamar
ve kanser hastaliklari orani ile yabani meyve-sebze tiiketimi arasinda ters bir iliski oldugunu ortaya koymakta ve yabani
bitkilerin bu &zelliklerini, antioksidant 6zellikli bilesiklere (askorbik asit, tokoferoller, karotenoidler, flavonoidler)
dayandirmaktadirlar (Endo vd., 1985).

Cesitli bitkilerin yiyecek, cay veya baharat olarak tliketilmesinin, hastaliklardan korunma ve iyilesmede énemli
rol oynadigl belirtilmektedir. Son yillarda tibbi amaglarla kullanilan bitkilerin antimikrobiyal etkileri Gzerine pek ¢ok
calisma yapiimistir (Kirbag ve Zengin, 2006; Kirbag ve Bagcl, 2000; Digrak vd., 1999; Kirbag, 1999; Siir vd., 1998;
Demirbag vd., 1997). Bazi bitkilerin yaprak, govde, kok, cicek, tohum, filiz gibi kisimlari, su ile kaynatilarak
(dekoksiyon) veya kaynamis su (inflizyon) veya yag icinde bekletilerek, lapa halinde veya tohumu balla karistirilarak,
cesitli hastaliklarin tedavi edilmesi amaciyla kullanilmaktadir. Dunya genelinde tedavi amach kullanilan bitki sayisi
21000 civarindadir. Ulkemizde ise 9000 bitki tirtinden ancak 500 kadari tedavi amacli kullanilmaktadir (Kog, 2000).
Anadolu halkinin yabani bitkileri tibbi amacla kullanisi ¢ok eski devirlere kadar uzanmaktadir. Ancak tibbi bitkilerin
asirt miktarlarda veya ¢ok uzun sireli kullanimi zehirlenmelere neden olmakta, bazen de zehirli oldugu bilinmeyen
bitkilerin gida olarak tiiketilmesi sonucunda énemli saglik problemleri ortaya ¢ikmaktadir. Yabani bitkilerin koku ve tat
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verici olmasi, bu bitkilerin baharat olarak kullanimina da olanak saglamaktadir. Allium, Origanum, Mentha ve Thymus
gibi baz turler bu amagla kullaniimakta olup, bu tiiketim sekli Anadolu’da oldukca yaygindir (Baytop, 1984).

Bu calismada Eskisehir’in Mihaliccik ilcesinde gida olarak tiketilen, yabani bitkiler ve bu bitkilerin tiiketim
sekillerinin saptanmasi amaglanmistir.

2. Materyal ve ydntem

Bu ¢alismada Eskisehir’in Mihaligcik ilgesi ve kdyleri aragtirma alani olarak belirlenmis ve bu bolgede yetisen,
gida olarak tlketilen ancak kiltira yapilmayan yabani bitkiler arastirma materyali olarak segilmistir. Calismada
oncelikle ilce merkezi ve gevre kdylerde kiltiru yapilmayan ancak yenen yabani bitkilere ait veriler toplanmis, daha
sonra elde edilen veriler istatistiksel olarak degerlendirilmistir. Veri toplama teknigi olarak anket kullanilmistir.
Anketlerde, tiiketilen bitkilerin cesidi, ne kadar suredir kullanildiklari, bu aliskanhgin nereden edinildigi, tuketim sekli,
pisirme yontemleri gibi sorulara yer verilmistir. Tlce merkezi ve cevre koylerde yasayan 100 Kisiye bu anketler
uygulanmig ve sonuglar istatistiksel olarak degerlendirilmistir. Ayrica yerli halktan ¢ok sayida yasli Kisi ile gérismeler
yapilmis, konu hakkinda detayli bilgi edinilmistir. Calismada materyal olarak secilen yabani bitkilerin, yoresel olarak en
yaygin kullanilan isimleri esas alinmis ve bitkilerin toplanma ve tuketim tarihleri, yorenin ekolojik kosullarina gore
degerlendirilmistir.

3. Bulgular

Bu calismada, Mihaliggik (Eskisehir) ilgesinde halk tarafindan gida olarak tuketilen yabani bitkiler ve bu
bitkilerin tuketim sekilleri arastirilmigtir. Arastirma sonucunda 18 familyaya ait 25 bitki taksonu tespit edilmistir. Bu
bitkilerin tlketim bicimleri ve tiiketici 6zellikleri anketlerle belirlenmis, elde edilen edilen veriler istatistiksel olarak
degerlendirilmistir.

3.1. Bitkilerin tiiketim bicimlerine iligkin anket sonuglari

Mihaligcik ilcesinde gida amacli tiiketilen yabani bitkileri saptamak amaciyla yapilan anket calismasina katilan
bireylere ait kisisel bilgiler Tablo 1-3 ve Sekil 1-6’de verilmistir. Anketlere 34 erkek ve 66 bayan olmak Uizere toplam
100 kisi katilmistir. Anket calismasinda beserli yas gruplarindan olusan toplam 11 grup olusturulmustur. Tablo 1’den de
goruldigu uzere, anket uygulanan Kisilerin cogunlugunu 41-45 yas grubu (% 14) olusturmaktadir.

Tablo 1. Ankete katilanlarin cinsiyet ve yas dagilimlari
Table 1.Sexuality and age distribution of survey participants

DEGISKENLER YUZDE ORANI (%)

CINSIYET Bay 34
Bayan 66
20-25 11
26-30 5
31-35 51)2
36-40

YAS 41-45 é‘l
46-50 10
51-55 ;
56-60 9
61-65 6
66-70 9
71+

Ankete Kkatilan kisilerin yas dagilimlari cinsiyet bazinda degerlendirildiginde, bayanlarin % 22’inin 31-40
yaslari arasinda, % 21’inin 20-30 yaslari arasinda ve digerlerinin 41 yas ve Uzerinde oldugu belirlenmistir (Sekil 1).
Ayrica ankete katilan baylarin ¢ogunlugunun yas ortalamalarinin bayanlardan daha yiksek oldugu tespit edilmistir
(Sekil 2).

Anketin uygulanmis oldugu toplam 100 kisiye yoneltilen “yabani bitkileri tuketiyor musunuz?” sorusuna,
bayanlarin % 49’undan, erkeklerin ise % 27’sinden evet cevabi alinmistir (Tablo 2). Dolayisiyla ankete katilanlarin %
66’sinin ginluk hayatlarinda farkli yabani bitkileri tukettikleri, % 34’tniin ise herhangi bir yabani bitki tliketmedigi
saptanmistir.
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Sekil 1. Ankete katilan bayanlarin yas dagilimi
Figure 1. Age distribution of female participants of survey

Tablo 2. Cinsiyet ve yabani bitki tiiketimine iliskin capraz tablo
Table 2. Cross table between sexuality and wild plant consumption

Sekil 2. Ankete katilan baylarin yas dagilimi
Figure 2. Age distribution of male participants of survey

Cinsiyet Yabani Bitki Kullanimi

Evet Hayir Toplam
Bay 17 17 34
Bayan 49 17 66
Toplam 66 34 100

Tablo 3’den gorildigl Uzere ankete katilanlarin cogunlugunu (% 61) ilkokul mezunlari olusturmaktadir. Bununla birlikte
ankete katilanlarin % 10’unun Universite mezunu oldugu, % 9’unun okuma-yazma bilmedigi, % 3’inun ise herhangi bir okuldan
mezuniyeti bulunmamasina karsin okuma yazmay! bildigi belirlenmistir. Meslek gruplari baz alinarak inceleme yapildiginda, ankete

katilanlarin cogunlugunu (% 61) ev hanimlarinin olusturdugu gérulmektedir (Tablo 3).

Tablo 3. Ankete katilanlarin egitim durumu ve mesleki dagi

himlari

Table 3. Education and vocation distribution of survey participants

DEGISKENLER YUZDE ORANI (%)
EGITIM Okur-yazar degil 9
DURUMU Okur-yazar 3
ilkokul 61
Ortaokul 8
Lise 9
Digerleri 10
MESLEK Ev hanimi 61
Memur 10
Isci 3
Serbest Meslek 9
Emekli 16
Diger 1

Agirhgini bayanlarin olusturmus oldugu anketlerde mesleki dagilimlar cinsiyet bazinda incelenmis (Sekil 3 ve Sekil 4),
ankete katilan bayanlarin gogunlugunun (% 91) ev hanimi oldugu belirlenmistir. Bunun disinda % 3’lik dilimi memurlarin, % 2’lik
dilimi ise serbest meslek, emekli ve diger meslek gruplarinin olusturmus oldugu tespit edilmistir (Sekil 3).

Serbest
Meslek
2% )
EmeKkli
0,

Diger
1%
Memur

Ev
Hanimi
92%

Sekil 3. Ankete katilan bayanlarin mesleki dagilimi
Figure 3. Vocation distribution of female participants of survey

Emekli
44%

isci

A Memur
9% 23%
Serbest
Meslek
24%

Sekil 4. Ankete katilan baylarin mesleki dagilimi
Figure 4. Vocation distribution of male participants of survey
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Ankete katilan baylarin gogunlugunun (% 43) emekli oldugu, ayrica serbest meslek sahipleri ve memurlarin % 24’lik dilimde;
iscilerin % 3’lik dilimde yer aldigi belirlenmistir (Sekil 4). Yabani bitki tiketiminin meslek ile iliskisi incelendiginde, en
yiksek tiiketimin (% 47) ev hanimlarinda oldugu, bunu % 12’lik oranla emeklilerin takip ettigi belirlenmistir (Tablo 4).

Tablo 4. Meslek ve yabani bitki tiketimi iliskisi
Table 4. Relation between vocation and wild plant consumption

Meslek Grubu Yabani Bitki Kullanimi

Evet Hayir Toplam
Ev hanimi 47 14 61
Memur 2 8 10
Isci - 3 3
Serbest Meslek 5 4 9
Emekli 12 4 16
Diger - 1 1
Toplam 66 34 100

Calismada ankete katilan Kisilerin egitim durumlarini belirlemeye yonelik cinsiyet bazinda degerlendirme de

yapilmistir (Sekil 5 ve Sekil 6). Degerlendirme sonuclarina gore ankete katilan bayanlarin % 10’unun okur-yazar
olmadigl, % 5’inin sadece okur-yazar oldugu belirlenmistir. Egitim durumlar detaylandiriidiginda bayanlarin
cogunlugunun (% 66) ilkokul mezunu, % 8’inin ortaokul ve % 3’tnun ise lise mezunu oldugu saptanmistir (Sekil 5).
Ankete katilan baylarin ise % 6’sinin okur-yazar olmadigi, buna karsilik % 49’unun ilkokul mezunu, % 9’unun ortaokul

ve % 21’inin lise mezunu oldugu belirlenmistir (Sekil 6).

3%
Ortaokul—_
7%

Okur-
Yazar
Degil

Lise Diger  11%

8%

%‘;‘_:_I"I'I'i"::::'l'i'i'ir
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4%

Ortaokul
9%

Sekil 5. Ankete katilan bayanlarin egitim durumu
Figure 5. Education of female participants of survey

Sekil 6. Ankete katilan baylarin egitim durumu
Figure 6. Education of male participants of survey

Ankete katilan kisilerin egitim durumlari ile yabani bitki tiketim durumlar iliskilendirildiginde, ¢ogunlugu % 48’lik
oranla ilkokul mezunlarinin olusturdugu, en dustk tuketimin ise lise mezunlarinda oldugu tespit edilmistir (Tablo 5).

Tablo 5. Egitim durumu ve yabani bitki tuketimi iligkisi
Table 5. Relation between education and wild plant consumption

Egitim Durumu Yabani Bitki Kullanimi Toplam
Evet Hayir

Okur-yazar degil 7 2 9

Okur- yazar 3 - 3

flkokul 48 13 61

Ortaokul 4 4 8

Lise 1 8 9

Diger 3 7 10

Toplam 66 34 100

Calismada yabani bitki tiiketme aliskanligini anne-baba ve kardeslerinden edinenlerin % 37’lik bir oranla
cogunlugu olusturdugu tespit edilmistir (Tablo 6). Bununla birlikte yabani bitkileri tiketme alisgkanhgini yasl
blytklerinden 6grenenlerin % 32, kendi tecriibesiyle dgrenenlerin % 5, bdlgenin eskiden beri gelen gelenegine bagh
olarak bu bitkileri tiiketenlerin % 25 oraninda oldugu saptanmistir.
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Tablo 6. Yabani bitkilerin kullanilma aliskanhgi
Table 6. Practice of wild plant consumption

DEGISKENLER YUZDE ORANI (%)
Bitkileri Anne-baba kardes Evet 37
kullanma
aliskanligi Hayir 29
Yasl buyukler Evet 32
Hayir 34
Kendi tecrubesi Evet 5
Hayir 61
Bolgenin eski | Evet 25
gelenegi Hayir 41

Uygulanan anketler sonucunda gida olarak tuketildigi tespit edilen 25 yabani bitki tiri Tablo 7°de verilmistir.

Tablo 7. Mihalicgik cevresinde gida olarak tiketilen yabani bitki cesitleri
Table 7. Types of wild plants consumed as a food around Mihali¢cik

BITKi TURU YEREL ADI
Amaranthus retroflexus Kizilbacak
Anthemis sp. Papatya

Arum elongatum subsp. detruncatum Yabani Mancar, Yilan yastigi
Capsella bursa pastoris Kus EKmegi
Chenopodium album subsp. album var. album Sirken
Cichorium intybus Karakavuk
Cirsium sp. Kavgan Dikeni
Crocus chrysanthus Cigdem
Cynodon dactylon var. villosus Ayrik

Lamium amplexicaule Ballibaba
Malva neglecta Ebegiimeci
Mentha longifolia subsp. typhoides var. typhoides Yabani Nane
Onosma isauricum Balotu
Papaver rhoeas Gelincik
Plantago major subsp. intermedia; Plantago lanceolata Kirkdamar
Polygonum cognatum Kuzukulagi-Madimak
Rumex crispus Efelek, Labada
Rumex tuberosus subsp. tuberosus. Efelek

Silene conica Toklubasi
Sinapis arvensis Hardal

Thymus praecox subsp. skorpilii var. skorpilii Kekik
Tragopogan latifolius var. angustifolius Yemlik
Trifolium pratense var. pratense Karabas
Urtica dioica Isirgan

Uygulanan anketler neticesinde belirlenen bitkiler, tiketim yogunluguna gore 5 sinifta toplanmis, en ¢ok
kullanilan bitki 1.Bitki, en az kullanilan bitki ise V. Bitki olarak kodlanmigtir. Mihaligcik ¢evresinde yetisen yabani
bitkilerin tiketim oranlarina ait bilgi, Tablo 8’de verilmistir. Tablo’dan goruldigu tzere bélgede yetisen yabani bitkiler
arasinda en ¢ok tiketilen bitki (l.Bitki), % 10’luk oranla Ebegumeci’dir. Bu bitkiyi Labada ve Efelek (% 9),
Kuzukulagi-Madimak (% 6), Sirken (% 5), Isirgan (% 5) ve Kekik (% 5) izlemektedir. 1.Bitki olarak % 1-3 oraninda
kullanilan diger bitkiler ise Kus Ekmegi, Karakavuk, Yemlik, Gelincik, Papatya, Toklubasi, Hardal, Cigdem,
Kirkdamar ve Kavgan Dikeni’dir. 11.Bitki olarak en ¢cok Kuzukulagi-Madimak (% 10), Ebegiimeci (% 10), Kekik (% 7)
ve Labada tlketilirken (% 6), 111.Bitki olarak en ¢ok Gelincik (% 11), Kuzukulagi-Madimak (% 9) ve Kekik (% 8),
IV.Bitki olarak en ¢ok Efelek (% 6) ve Gelincik, Kuzukulagi-Madimak, Toklubasl, Labada ve Yemlik (% 5), V.Bitki
olarak ise en ¢ok Kekik (% 7), Labada (% 5) ve Gelincik (% 5) kullaniimaktadir (Tablo 8).

Tablo 9’da Mihaliccik gevresinde yetisen yabani bitkilerin kullanim sureleri ve sikligina ait bilgiler yer
almaktadir. Elde edilen verilere gore yabani bitkilerin agirlikli olarak (% 47) 9 yildan fazla suredir tliketildigi tespit
edilmistir. Bitkilerin kullanim sikhg! konusunda elde edilen verilere gore, yabani bitkilerin genellikle yilda birkac kez
tiketildigi, bununla birlikte her giin tiiketimin bulunmadigi belirlenmistir (Tablo 9).
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Tablo 8. Mihaliggik gevresinde yetisen yabani bitkilerin tiketim oranlari
Table 8. Consumption rates of wild plants growing around Mihaliggik

Kullanilan Bitkilerin Tiketim Orani
Bitkiler

1.Bitki 11.Bitki I.Bitki | IV.Bitki | V.Bitki

% % % % %
Kizilbacak (Amaranthus retroflexus) 1
Papatya (Anthemis sp.) 3 2 1
Yabani mancar, Yilan yastigi (Arum elongatum subsp. detruncatum) 1 2 2
Kus Ekmegi (Capsella bursa pastoris) 1 4 3 2
Sirken (Chenopodium album subsp. album var. album) 5 4 7 3 1
Karakavuk (Cichorium intybus 3 2 5 4 2
Kavgan Dikeni (Cirsium sp.) 1 1
Cigdem (Crocus Chrysanthus) 1 1
Ayrik (Cynodon dactylon var. villosus) 1
Karabas (Lamium amplexicaule) 1 1
Ebegiimeci (Malva neglecta) 10 10 2 1
Yabani Nane (Mentha longifolia subsp. typhoides var. typhoides) 3
Balotu (Onosma isauricum) 1 1
Gelincik (Papaver rhoeas) 2 2 11 5 5
Kirkdamar (Plantago major, Plantago lanceolata) 1 1
Kuzukulagi-Madimak (Polygonum cognatum) 6 10 9 5 1
Efelek-Labada (Rumex crispus) 9 6 7 5 5
Efelek (Rumex tuberosus subsp. tuberosus) 9 5 2 6 3
Toklubasi (Silene conica) 2 4 3 5 1
Hardal (Sinapis arvensis) 1 1 2
Kekik (Thymus praecox ssp.skorpilii var. skorpilii) 5 7 8 1 7
Yemlik (Tragopogan latifolius var. angustifolius) 1 4 3 5 2
Karabas (Trifolium pratense var. pratense) 1
Isirgan (Urtica dioica) 5 5 3 3 2

Tablo 9. Mihaliggik yoresinde yetisen yabani bitkilerin kullanim streleri ve sikhgi
Table 9. Consumption time and frequency of wild plants growing around Mihaligcik

DEGISKENLER YUZDE ORANI (%)
Bitkilerin ~ Kullanimina | 0-2 yil 4
Baslama Siresi 3-5yil 6
6-8 yil 9
9 ve lzeri 47
Bitkileri Her giin -
Kullanma Haftada birkag kez 6
Sikhg 15 guinde birkag kez 5
Ayda birkag kez 17
Yilda birkag kez 38

Yapilan calismada, yabani bitkilerin tiketim sekilleri de belirlenmistir (Tablo 10). Genel olarak tim bitki
cesitleri bir arada degerlendirildiginde, bu bitkilerin cogunlukla (% 15-% 38) yemek olarak tliketildigi, ikinci sirada yer
alan yaygin tliketim seklinin ise herhangi bir islem uygulanmadan bitkinin dogrudan tuketilmesi (% 8-% 21) oldugu, bir
islem uygulamadan salata olarak tiiketimin Il1., 1V. ve V.Bitkilerde % 1-3 oranlarinda, bir islem uygulamadan yemek
olarak tliketimin ise V.Bitki grubu disinda diger bitkilerde % 3-7 oranlarinda goruldiigiu belirlenmistir. Bunun diginda
kaynatildiktan sonra suyu tiiketilen bitki grubunun en fazla % 7 lik oranla 1.Bitki’de oldugu, salata olarak tiiketimin %
2’lik oranla sadece 1. ve 1V.Bitki grubunda goruldiigu, salata ve yemek olarak tiiketimin 11.Bitki’de ve yemek+borek
olarak tuketimin 1. ve Il.Bitkilerde % 1 oraninda gerceklestigi belirlenmistir. Bitkilerin diger kullanimlarinin % 3-12
araliginda oldugu ve kaynatip suyunu tiketmek+diger kullanim alaninin ise bulunmadig tespit edilmistir (Tablo 10).
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Tablo 10. Yabani bitkilerin tiketim sekilleri
Table 10. Consumption types of wild plants

Bitkilerin I.Bitki  11.Bitki  111.Bitki IV.Bitki V.Bitki
Tiketim Sekilleri % % % % %
Salata 2 2

Yemek 38 32 26 25 15
Kaynatip suyu igilerek 7 6 3 2 2
Herhangi bir islem yapmadan 8 11 21 17 12
Diger 6 7 12 3 7
Salata+yemek 1

Salata+bir islem yapmadan 1 1 3
Kaynatip suyu igilerek+diger

Yemek+bir islem yapmadan 5 7 3 6
Yemek+borek 1 1

Calismada ayrica bitkilerin tiiketim sekli ile kullanim sikhgi arasindaki iligki, her bir bitki grubu agisindan ayri
ayri incelenmistir. Tablo 11°den de gorlldiigu tzere anket uygulanan ve yabani bitkileri tikettikleri tespit edilen 66
kisinin, degisen sikliklarda olmak (zere, 1., Il. ve I11.Bitki’leri kullandiklari gérilmektedir. 1. ve I1.Bitki’lerin, haftada
birkag kez salata ve yemeklerde olmak lzere, en sik kullanilan bitki gruplar oldugu, yemeklerde 15 ginde bir
kullanilan en yaygin bitki grubunun ise 111, ve 1V.Bitkiler oldugu tespit edilmistir. Ayda birkag¢ kez tiiketilen bitkiler
incelendiginde ise en yaygin tiiketimin 1. ve 111. Bitki’lerde (yemeklik olarak) ve V.Bitki’de (islem gormeden tuketilen)
oldugu saptanmistir.

Tablo 11. Yabani bitkilerin tiiketim bicimleri ile kullanim sikligi arasindaki iligki
Table 11. Relation between consumption types and frequency of wild plants

Bitkilerin Tiketim Sekilleri*
Bitkilerin Kullanim | A B C D E F G Toplam
Sikhigi
I.Bitki
Haftada birkag kez - 1 5 - - - - 6
15 ginde birkag kez - - 2 1 - 2 - 5
Ayda birkac kez - 1 8 3 4 1 - 17
Yilda birkac kez - - 24 4 4 1 5 38
Toplam - 2 39 |8 8 4 5 66
11.Bitki
Haftada birkac kez - 3 - 1 1 1 - 6
15 ginde birkac kez - 3 1 - - - - 4
Ayda birkac kez - 6 2 - 2 4 - 14
Yilda birkac kez - 22 9 3 3 4 1 42
Toplam - 4 112 |4 6 9 1 66
111.Bitki
Haftada birkac kez - - 1 2 1 2 - 6
15 ginde birkac kez - - 4 - - 1 - 5
Ayda birkac kez - - 8 - 3 4 2 17
Yilda birkac kez - - 15 - 16 3 4 38
Toplam - - 20 |2 20 10 6 66
IV.Bitki
Haftada birkac kez 2 - 1 - 3 - - 6
15 ginde birkac kez 1 - 3 - 1 - - 5
Ayda birkac kez 1 1 3 - 6 1 5 17
Yilda birkac kez 5 - 13 1 10 2 7 38
Toplam 9 1 20 1 20 |3 12 66
V.Bitki
Haftada birkac kez 4 - 1 1 - - - 6
15 giinde birkag kez 1 - 2 - 1 1 - 5
Ayda birkag kez 4 1 3 - 7 1 1 17
Yilda birkag kez 18 1 8 1 4 5 1 38
Toplam 27 |2 14 |2 12 |7 2 66

*A: Tiketmeyen, B: Salata, C: Yemek, D: Kaynatip suyu igilerek, E: islem yapmadan, F: Diger, G: Birden ¢ok kullanim
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Yapilan calismada yabani bitkilerin toplanma aylari da saptanan bilgiler arasinda bulunmaktadir. Elde edilen
veriler bu bitkilerin agirlikli olarak Nisan ayinda toplandigini (% 25-47) ortaya koymaktadir. Ait oldugu bitki grubuna
baglh olarak bitkilerin toplanma oraninin Mayis ayinda % 10-22 iken Mart-Nisan ayinda % 3-9 seviyelerine distigu
tespit edilmistir (Tablo 12).

Tablo 12. Yabani bitkilerin toplanma dénemleri
Tablo 12. Harvesting period of wild plants

Bitkilerin I.Bitki | 11.Bitki | I1.Bitki | 1V.Bitki | V.Bitki
Toplanma Aylar1 | % % % % %
Mart- Nisan 7 9 3 6 4
Nisan 46 47 41 41 25
Mayis 13 10 22 10 10

Farkl gruplarda yer alan yabani bitkilerin tiketim sekilleri ile bitkilerin toplanma aylari arasindaki iliski Tablo
13’de verilmigtir. Tablo’dan da gorildigt Gzere bitkiler toplandiklari aylara goére farkh sekillerde tlketilmektedir.
Ornegin 1.Bitki, Mart-Nisan déneminde toplandiginda yemeklik olarak veya kaynatma gibi islemlerden gegirilerek
tiketilirken, Nisan ayinda toplandiginda daha gok yemeklik olarak tiiketilmektedir. 111.Bitki’nin farkli aylardaki tiiketim
bicimi incelendiginde, Nisan ayinda toplanan bitkilerin islem yapmadan tiketildigi, Mayis ayindaki riniin ise daha ¢ok
yemeklik olarak tuketildigi gorilmektedir. Bu durum, bitkilerin dénemsel olarak farkl olgunluk derecelerine sahip
olmalarindan kaynaklanmaktadir.

Tablo 13. Bitkilerin toplanma aylari ve tiketim sekilleri
Table 13. Harvesting period and consumption types of wild plants

Bitkilerin Tuketim Sekilleri* Toplam
Bitkilerin A B C D E F
Toplanma Aylar
I.Bitki
Mart-Nisan - 2 2 1 - 2 7
Nisan 2 32 3 6 - 4 47
Mayis - 5 2 - 4 1 12
Toplam 2 39 7 7 4 7 66
I1.BITKI
Mart-Nisan - - 3 3 - 2 8
Nisan 2 27 3 8 - 6 46
Mayis - 4 1 - 6 1 12
Toplam 2 31 7 11 6 9 66
I11.BITKI
Mart-Nisan - 1 1 - - 1 3
Nisan - 16 - 19 - 5 41
Mayis - 9 1 1 11 1 23
Toplam - 26 2 20 11 7 66
IV.Bitki
Mart-Nisan - - 2 3 - 2 7
Nisan 2 15 - 13 - 10 40
Mayis - 5 - 2 3 - 10
Toplam 2 20 2 18 3 12 57
V.Bitki
Mart-Nisan - - 1 2 - 1 4
Nisan 2 11 1 9 - 2 25
Mayis - 2 - 1 7 - 10
Toplam 2 13 2 12 7 3 39
* A: Salata, B: Yemek, C: Kaynatip suyu icilerek, D: Islem yapmadan, E: Diger, F: Birden ¢ok kullanim

Yapilan anket calismasi sonucunda, gida amach kullanilan bitkilerin ¢ogunlukla taze yapraklarindan
faydalanildigl, bununla birlikte farkl bitkilerin taze siirgiininden, ciceginden, tohumundan, kokinden veya bitkinin
tamamindan faydalanildigi belirlenmistir (Tablo 14).
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Tablo 14. Yabani bitkilerin farkh kisimlarinin kullanimina iliskin dagilim
Table 14. Distribution of consuming different parts of wild plants

DEGISKENLER YUZDE ORANI (%)
I. BITKI Taze yaprak 54
Tamami 9
Taze slirgiin 1
Kokii 2
1. BITKI Taze yaprak 55
Tamami 10
Kokl 1
1. BITKI Taze yaprak 53
Tamami 8
Kok 4
Cicegi 1
IV. BITKI Taze yaprak 49
Tamami 1
Taze sirgin 1
Tohumu 2
Kok 2
Cigegi 2
V. BITKI Taze yaprak 30
Tamami 9
Tohumu 1
Cicegi 1

Yabani bitkilerin gida olarak tiiketimi disinda diger amaclarla da tiiketildigi (% 39) saptanmistir (Tablo 15). Bu
bitkilerin hastaliklara sifa olmasi amaci ile % 8 oraninda kullanildigi, zayiflama amaci ile hig tuketilmedigi ve % 27’lik
kesimin ise bu bitkileri sadece gida amagch tiikettigi belirlenmistir.

Tablo 15. Yabani bitkilerin gida olarak tiiketimi digindaki kullanim alanlari

Table 15. Consumption area of wild plants, other than as food
Kullanilma Amaclari Yiizde Orani (%)
Hastaliklara sifa 8

Zayiflama 0

Diger 17

Kullandigim bitki yok 27

Hastaliklara sifa+diger 14

3.2. Arastirma alaninda tiiketilen yabani bitkiler

Arastirma alani olarak secilen Mihaliggik bolgesinde gida olarak veya tibbi amagcla tiketilen toplam 25 yabani
bitki turd belirlenmistir. 18 familyaya dahil olan bu bitkilerin toplanma ve hazirlanma sekillerine ait bilgiler asagida
verilmistir.

3.2.1. Amaranthus retroflexus L.

Familyasi: Amaranthaceae

Yéresel Adi: Kizilbacak

Morfolojisi: Tek yillik, 100 cm’ye kadar boylanabilen otsu bir bitkidir.

Gida Olarak Tuketimi: Bitkinin taze yapraklari kavrularak tiketilmektedir.

Toplanma Tarihi: Nisan ayinda toplanir.

Toplanma Sekli: Taze yapraklar toplanir.

Hazirlanisi: Bir tencereye kuru sogan kiip seklinde dogranir, sivi yag ile hafif pembelesene kadar kavrulur ve bir miktar
salca eklenir. Kiyilarak hazirlanmig bitki yapraklari da tencereye aktarilir ve iyice kavrulur, istege gore 2-4 yumurta kirildiktan sonra
yemek olarak tuketilir (A.H.Ozden).

3.2.2. Anthemis sp. L.
Familyasi: Asteraceae (Compositae)
Yoresel Adi: Papatya
Morfolojisi: 10-30 cm boylanabilen, bir, iki yillik ya da ¢ok yillik bir bitkidir.
Gida Olarak Tiiketimi: Icecek olarak tiiketilmektedir. Daha gok tibbi amagcl kullaniimaktadir.

Toplanma Tarihi: Mayis ayinda toplanir.
Toplanma Sekli: Bitkinin tamami toplanir.
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Hazirlanilisi: Bitki toplandiktan sonra cigekleri ayiklanir ve bir yere serilerek kurutulur. Kurutulan cicekler tliketilecegi
zaman su ile kaynatilarak icilir. Sindirim sistemi gazlarini giderici ve hazmi kolaylastirici olarak kullaniimaktadir (M. Balkan).

3.2.3. Arum elongatum subsp. detruncatum H. Ried|
Familyasi: Araceae
Yoresel Adi: Yabani mancar, Yilan Yastigl
Morfolojisi: 25-35 cm boylanabilen, ¢ok yilhik, yumrulu bir bitkidir.
Gida Olarak Tiketimi: Yemegi yapilarak tiiketilmektedir.
Toplanma Tarihi: Mayis ayinda toplanir.
Toplanma Sekli: Bitkinin taze yapraklari toplanir.
Hazirlanilisi: Toplanan taze yapraklar erimeyecek kadar haslanir ve i¢ malzemesi (kuru sogan, salca, karabiber, maydanoz
ve piring) konularak sarihir. Pisirildikten sonra yogurtla birlikte tiketilir (E. Dogan).

3.2.4. Capsella bursa pastoris (L.) Medik

Familyasi: Brassicaceae (Cruciferae)
Yoresel Adi: Kus Ekmegi, Ebem Ekmegi
Morfolojisi: 40-50 cm boylanabilen, tek veya ¢ok yillik otsu bir bitkidir.
Gida Olarak Tiketimi: Bitkinin taze yapraklari pigirilerek yenilebildigi gibi hicbir islem yapmadan da tiiketilmektedir.
Toplanma Tarihi: Mart-Nisan aylarinda toplanir.
Toplanma Sekli: Bitkinin taze yapraklari toplanir.
Hazirlanisi: iki sekilde hazirlanmaktadir:

e Taze olarak toplanan yapraklar yikandiktan sonra kiyilir. Sadece piring ile pisirilen pilavin icine hazirlanmis bitki
yapraklari eklenir ve bir stre bekledikten sonra tiketilir (L. Degirmenci).

e  Bitkinin taze yapraklari yikanir ve higbir islem yapmadan tuzlanarak tiiketilir (B. Bozok).

3.2.5. Chenopodium album L. subsp. album var. album Hegi
Familyasi: Chenopodiaceae
Yéresel Adi: Sirken
Morfolojisi: 150 cm’ye kadar boylanabilen, tek yillik otsu bir bitkidir.
Gida Olarak Tiketimi: Bitkinin taze yapraklari kavrularak yada sulu yemegi yapilarak tuketilmektedir.
Toplanma Tarihi: Mayis ayinda toplanir.
Toplanma Sekli: Bitkinin taze yapraklari toplanir.
Hazirlanisi: iki sekilde hazirlanmaktadir:

e  Bir tencereye kuru sogan kip seklinde dogranir, sivi yag ile hafif pembelesene kadar kavrulur ve bir miktar salca eklenir.
Kiyilarak hazirlanmig bitki yapraklari da tencereye aktarilir ve iyice kavrulur, istege gére 2-4 yumurta kirildiktan sonra
yemek olarak tuketilir (A. Acar).

e  Bir tencereye kuru sogan kip seklinde dogranir, sivi yag ile hafif pembelesene kadar kavrulur ve bir miktar salga veya
rendelenmis domates ilave edilir. Kiyilarak hazirlanmig bitki yapraklari da tencereye aktarilir ve iyice kavrulur, istege gore
2-4 yumurta kinldiktan sonra yemek olarak tiiketilir Daha sonra bir miktar su ve piring ilave edilerek kisik ateste pisirilir.
Sade ya da sarimsakli yogurt ile birlikte tiketilir (H. Arslan).

3.2.6. Cichorium intybus L.
Familyasi: Asteraceae (Compositae)
Yoéresel Adi: Karakavuk
Morfolojisi: 20-100 cm boylanabilen, ¢ok yillik bir bitkidir.
Gida Olarak Tuketimi: Bitki herhangi bir islem uygulanmadan tuketilmektedir.
Toplanma Tarihi: Nisan ayinda toplanir.
Toplanma Sekli: Bitki kdkleriyle birlikte toplanir.
Hazirlanihist: iki sekilde hazirlanmaktadir:
e  Bitkinin taze yapraklar toplandiktan sonra herhangi bir islem uygulanmadan tiiketilmektedir (Z. Tastepe).
e  Bitki, kdkuyle birlikte toplandiktan sonra kok iginde bulunan sit, glineste kurutularak bir gesit sakiz elde edilir ve bu
sekilde tiketilir (G. Sivri).

3.2.7. Cirsium sp. L.
Familyasi: Asteraceae (Compositae)
Ydresel Adi: Kavgan Dikeni
Morfolojisi: Cok yilhk, iki yilhk ya da nadiren bir yillik bitkilerdir.
Gida Olarak Tuketimi: Bitki herhangi bir islem uygulanmadan tiiketilmektedir.
Toplanma Tarihi: Nisan-Mayis ayinda toplanir.
Toplanma Sekli: Bitkinin taze strgunleri toplanir.

Hazirlaniligi: Bitkinin taze sirginlerini cevreleyen dis kisim soyulur ve icte kalan tath kamis, herhangi bir islem
uygulanmadan tiiketilir (K.Y1lmaz).

3.2.8. Crocus chrysanthus (Herbert) Herbert
Familyasi: iridaceae
Yoresel Adi: Cigdem
Morfolojisi: 10-15 cm boyunda, ¢ok yillik, soganli bir bitkidir.
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Gida Olarak Tuketimi: Bitki herhangi bir islem uygulanmadan tiiketilmektedir.

Toplanma Tarihi: Mart-Nisan ayinda toplanir.

Toplanma Sekli: Kokleriyle birlikte bitkinin tamami toplanir.

Hazirlaniligi: Bitki kokiyle birlikte topraktan cikartildiktan sonra toprak altinda bulunan soganin etrafindaki kabuklar
soyularak temizlenir ve herhangi bir islem uygulanmadan tliketilir (C. Tastepe).

3.2.9. Cynodon dactylon (L.) Pers. var. villosus Regel
Familyasi: Gramineae (Poaceae)
Yéresel Adi: Ayrik
Morfolojisi: 10-20 cm boylanabilen, ¢ok yillik, bir bitkidir.
Gida Olarak Tuketimi: Bitkinin kokleri kaynatilip, igecek olarak tiiketilmektedir. Tibbi amagla kullaniimaktadir.
Toplanma Tarihi: Mayis aylarinda toplanir.
Toplanma Sekli: Bitkinin kokleri toplanir.
Hazirlanilisi: Bitkinin kokleri bir caydanlik icinde suyla birlikte kaynatilir ve elde edilen sivi, astim ve nefes darhigi
tedavisinde kullanthr (A.Er).

3.2.10. Lamium amplexicaule L.
Familyasi: Lamiaceae (Labiatae)
Yoéresel Adi: Ballibaba
Morfolojisi: Govdesi 1-45 cm boyunda, tiystizden kisa yumusak tilyliye dogru degisen, tek yillik bir bitkidir.
Gida Olarak Tuketimi: Bitki herhangi bir islem uygulanmadan tiketilmektedir.
Toplanma Tarihi: Mayis ayinda toplanir.
Toplanma Sekli: Bitkinin tamami toplanir.
Hazirlanilisi: Bitki toplandiktan sonra ciceklerinde bulunan bal 6zii, herhangi bir islem uygulanmadan tiketilmektedir
(N.Guney).

3.2.11. Malva neglecta Wallr.
Familyasi: Malvaceae
Ydresel Adi: Ebeglimeci
Morfolojisi: Tek yillik bir bitkidir.
Gida Olarak Tuketimi: Bitki yemegi yapilarak tiketildigi gibi tibbi amagla da kullaniimaktadir.
Toplanma Tarihi: Nisan ayinda toplanir.
Toplanma Sekli: Taze yapraklari toplanir.
Hazirlanihist: iki sekilde hazirlanmaktadir:

e  Bir tencereye kuru sogan kup seklinde dogranir, sivi yag ile hafif pembelesene kadar kavrulur ve bir miktar salga veya
rendelenmis domates ilave edilir. Kiyilarak hazirlanmis bitki yapraklari da tencereye aktarilir ve 1 bardak su ilavesi ile
iyice kavrulur. Istege gore piring de ilave edilebilir. Pistikten sonra yogurt ile birlikte tiiketilir (L.Giiney).

e  Bitkinin taze yapraklari yikanir, buylk bir cezve iginde su ile kaynatilir, stizildikten sonra vicuttaki iltihabi gidermek
amaclyla cay seklinde tiiketilir (I. Donmez).

3.2.12. Mentha longifolia (L.) Hudson subsp. typhoides var. typhoides Harley
Familyasi: Lamiaceae (Labiatae)
Ydresel Adi: Yabani nane
Morfolojisi: Kif yada keskin kokulu, tiyld, ¢ok yillik bir bitkidir.
Gida Olarak Tuketimi: Bitkinin yapraklari baharat olarak tiiketilmektedir.
Toplanma Tarihi: Mayis ayinda toplanir.
Toplanma Sekli: Bitkinin tamami toplanir.
Hazirlanisi: Bitkinin taze yapraklari ayiklanip yikanir ve glineste iyice kurutulur. Kuruyan yapraklar toz haline getirildikten
sonra ¢orba ve yemeklerde baharat olarak kullanilir (S.Yaman).

3.2.13. Onosma isauricum Boiss & Heldr.
Familyasi: Boraginaceae
Ydresel Adi: Balotu
Morfolojisi: 15-40 cm boyunda, ¢ok yillik, dik ve dalli yada basit yapida bir bitkidir.
Gida Olarak Tuketimi: Bitki herhangi bir islem uygulanmadan tiiketilmektedir.
Toplanma Tarihi: Nisan ayinda toplanir.
Toplanma Sekli: Bitkinin tamami toplanir.
Hazirlaniligi: Bitkinin gigekleri iginde bulunan bal 6z, herhangi bir islem uygulanmadan tiketilmektedir (F.Altinay).

3.2.14. Papaver rhoeas L.
Familyasi: Papaveraceae
Yoresel Adi: Gelincik
Morfolojisi: 90 cm yuksekliginde dik gévdeli bir bitkidir.
Gida Olarak Tuketimi: Bitki herhangi bir islem uygulanmadan yada salata seklinde tuketilmektedir.
Toplanma Tarihi: Nisan ayinda toplanir.
Toplanma Sekli: Bitkinin taze yapraklari toplanir.
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Hazirlanihsi: iki sekilde hazirlanmaktadir:
e  Toplanan bitki yapraklari ayiklanip yikandiktan sonra herhangi bir islem uygulanmadan tuzla birlikte tuketilir (Z.Tiryaki).
e  Gelincik salatasi: Bitkinin taze yapraklari yikandiktan sonra ince ince kiyilir. Bir kasede hazirlanan tuzlu yogurt karisimina
kiyilmig bitki yapraklari ilave edilir ve salata olarak yemeklerin yaninda tiiketilir (L.Degirmenci).

3.2.15. Plantago sp.
3.2.15.1. Plantago lanceolata L.
Familyasi: Plantaginaceae
Yoresel Adi: Kirkdamar
Morfolojisi: 90 cm’e kadar boylanabilen, genellikle birkag rozetli cok yillik bir bitkidir.

3.2.15.2. Plantago major subsp. intermedia
Familyasi: Plantaginaceae
Yoéresel Adi: Kirkdamar
Morfolojisi: 10-50 cm boylanabilen, bir yada daha ¢ok rozet iceren, ¢ok yillik bir bitkidir.
Bu cinsin iki tird de ayni isimle (Kirkdamar) anilmakta ve ayni bigimde tuketilmektedir.
Kullanihst: Bitki tibbi amagh kullaniimaktadir.
Tibbi Amacli Kullanilisi: Bitkinin taze yapraklari kurutularak kullaniimaktadir.
Toplanma Tarihi: Mayis ayinda toplanir.
Toplanma Sekli: Taze yapraklar toplanir.
Hazirlanilisi: Toplanan taze yapraklar yikandiktan sonra giineste kurutulur ve toz haline getirilir. Hazirlanan bitki bal ile
birlikte karistirilarak her sabah ag karnina tiiketilir. Basuru tedavisinde kullaniimaktadir (A.H.Ozden).

3.2.16. Polygonum cognatum Meissn.
Familyasi: Polygonaceae
Ydresel Adi: Kuzukulagl, Madimak
Morfolojisi: Cok yillk, ince, zayif, odunsu gévdeli bir bitkidir.
Gida Olarak Tiketimi: Bitki yemek, borek i¢ malzemesi olarak ve ayrica herhangi bir islem uygulanmadan da
tiketilmektedir.
Toplanma Tarihi: Nisan ayinda toplanir.
Toplanma Sekli: Bitkinin tamami toplanir.
Hazirlanisi: Ug sekilde hazirlanabilmektedir:

e Madimak Yemegi: Bitkinin yapraklari ayiklanip yikanir. Bir tencereye kuru sogan kiip seklinde dogranir, sivi yag ile hafif
pembelesene kadar kavrulur ve bir miktar salga eklenir. Hazirlanmig bitki yapraklari da tencereye aktarilir ve iyice
kavrulur. istege gore ya yumurta (2-4) kirilarak yada bir bardak su ve bir miktar piring ilave edilerek pisirilir (N.Cavus).

e Madimak Salatasi: Bitki yapraklari ayiklanip yikandiktan sonra tuz ve limon eklenerek salata seklinde tiiketilebilir (T.
Akbiyik).

e  Bitkinin yapraklari herhangi bir islem uygulamadan tuzlanarak tiiketilmektedir (T. Akbiyik).

3.2.17. Rumex crispus L.
Familyasi: Polygonaceae
Yoresel Adi: Labada, Efelek
Morfolojisi: Boyu 150 cm’den yiiksek, ¢ok yillik bir bitkidir.
Gida Olarak Tuketimi: Bitki yemek olarak tiiketilmektedir.
Toplanma Tarihi: Nisan ayinda toplanir.
Toplanma Sekli: Taze yapraklar toplanir.
Hazirlanisi: iki sekilde hazirlanmaktadir:

e Labada Kavurmasi: Bitkinin taze yapraklar yikandiktan sonra dogranir. Bir tencerede kuru sogan sivi yag ile hafif
pembelesene kadar kavrulur, daha sonra taze yapraklar ilave edilir. Istege gore bir bardak su ve bir miktar piring eklenerek
pisirilir (H.Arslan).

e Labada Sarmasi: Bitkinin taze yapraklari erimeyecek sekilde haslanir. Kuru sogan sivi yag icinde pembelesinceye kadar
kavrulur. Uzerine salca, karabiber, pul biber, nane ve piring eklenerek i¢c malzemesi hazirlanir. Haslanmis olan yapraklara,
daha ®nceden hazirlanmis olan i¢ malzemeden konularak sarilir. Pisirme sirasinda Uzerine limon dilimleri konulur.
Yogurtla birlikte tuketilir (T. Akbiyik).

3.2.18. Rumex tuberosus subsp. tuberosus
Familyasi: Polygonaceae
Yoresel Adi: Efelek
Morfolojisi: Bir veya cok yillik otsu bir bitkidir.
Gida Olarak Tiketimi: Bitki sarma yapilarak tiiketilmektedir.
Toplanma Tarihi: Nisan ayinda toplanir.
Toplanma Sekli: Bitkinin taze yapraklari toplanir.
Hazirlanilisi: Bitkinin taze yapraklari erimeyecek sekilde haslanir. Kuru sogan sivi yag icinde pembelesinceye kadar
kavrulur, Uzerine salca, karabiber, pul biber, nane ve pirin¢ eklenerek i¢ malzemesi hazirlanir. Haglanmis yapraklara i¢
malzemesi konularak sarilir. Pisirme sirasinda limon suyu ilave edilebilir. Yogurtla birlikte tiiketilir (Z.Tastepe).
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3.2.19. Silene conica L.
Familyasi: Caryophyllaceae
Yoresel Adi: Toklubasl
Morfolojisi: 10-30 cm boyunda, dik ve bir yillik bir bitkidir.
Gida Olarak Tuketimi: Bitki yemek olarak veya herhangi bir islem uygulanmadan tiiketilmektedir.
Toplanma Tarihi: Nisan ayinda toplanir.
Toplanma Sekli: Bitkinin tamami toplanir.
Hazirlanihisi: iki sekilde hazirlanmaktadir:

e  Bir tencereye kuru sogan kip seklinde dogranir, sivi yag ile hafif pembelesene kadar kavrulur ve bir miktar sal¢a ilave
edilir. Kiyilarak hazirlanmis bitki yapraklari tencereye aktarilir ve 1 bardak su ilavesi ile iyice kavrulur. istege gére piring
de ilave edilebilir (E.Dogan).

e  Bitkinin taze yapraklari herhangi bir islem uygulanmadan tiiketilmektedir (E.Tastepe).

3.2.20. Sinapis arvensis

Familyasi: Brassicaceae (Cruciferae)
Yéresel Adi: Hardal
Morfolojisi: 20-60 cm boyunda, bir yillik bir bitkidir.
Gida Olarak Tuketimi: Bitki herhangi bir islem uygulanmadan yada salata seklinde tiiketilmektedir.
Toplanma Tarihi: Nisan ayinda toplanir.
Toplanma Sekli: Bitkinin taze yapraklari toplanir.
Hazirlanihsi: iki sekilde hazirlanmaktadir:

e  Bitkinin taze yapraklari toplandiktan sonra yikanir ve dogranir. Uzerine tuz ve limon eklenerek salata seklinde tiiketilir
(L.Tastepe).

e  Bitkinin taze yapraklar herhangi bir islem uygulanmadan tiiketilmektedir (L.Tastepe).

3.2.21. Thymus praecox subsp. skorpilii var. skorpilii
Familyasi: Lamiaceae (Labiatae)
Yéresel Adi: Kekik
Morfolojisi: Uzun odunlu, strtiniicti, dallanmig sik gévdeli bir bitkidir.
Gida Olarak Tuketimi: Bitkinin yapraklari baharat olarak tuketildigi gibi, salata seklinde de tlketilmektedir. Tibbi amacla
da kullaniimaktadir.
Toplanma Tarihi: Mayis ayinda toplanir.
Toplanma Sekli: Bitkinin tamami toplanir.
Hazirlanihsi: Ug sekilde hazirlanmaktadir:

e  Bitkinin sert govdesi ve kokleri ayrildiktan sonra glineste kurutulur ve toz seklinde ufalanir. Corbalarda ve yemeklerde

baharat olarak tiiketilmektedir (S.Donmez).

e  Bitkinin yapraklar ayiklanip yikanir ve zeytinyagl icine konularak salamurasi yapilir. Sabahlari kahvaltilik olarak
tiketilmektedir (S.Cavus).

o  Bitki koklerinden ayrilarak temizlenir, bir cezve icinde su ile birlikte kaynatildiktan sonra stzillr ve mideyi rahatlatmak,
bogazi yumusatmak ve nefes darligini gidermek amaciyla ¢ay seklinde tiketilir (N.Guney).

3.2.22. Tragopogon latifolius Boiss. var. angustifolius Boiss.
Familyasi: Asteraceae (Compositae)
Yoéresel Adi: Yemlik
Morfolojisi: 8- 80 cm boyunda, tek veya ¢ok yillik bir bitkidir.
Gida Olarak Tuketimi: Bitki herhangi bir islem uygulanmadan veya salata olarak tiiketilmektedir.
Toplanma Tarihi: Nisan ayinda toplanir.
Toplanma Sekli: Kdkiyle birlikte toplanir.
Hazirlanihist: iki sekilde hazirlanmaktadir:

e  Bitkinin koklerinden ayrilir ve yapraklari iyice yikanir. Kiyilarak hazirlanan yapraklarin {izerine limon ve tuz eklenir ve

salata seklinde tiketilir (L.Degirmenci).

e  Bitkinin yapraklari herhangi bir islem uygulanmadan tiiketilmektedir (L.Degirmenci).

3.2.23. Trifolium pratense L. var. pratense
Familyasi: Fabaceae (Leguminosae)
Yoresel Adi: Karabas
Morfolojisi: 20-60 cm boyunda, yatiktan dike dogru giden ¢ok yillik bir bitkidir.
Kullanihsi: Tibbi amagh kullanilir.
Tibbi Amach Kullanilisi: Bitkinin gigekleri suyla kaynatilip icilmektedir.
Toplanma Tarihi: Mayis ayinda toplanir.
Toplanma Sekli: Bitkinin tamami toplanir.

Hazirlanilisi: Bitki cicekleri ayiklanir, yikanir ve kurutulur. Su ile kaynatilip ¢ay seklinde tuketilir. Damar agici etkisi
bulunmaktadir (A.Er).

3.2.24. Urtica dioica L.
Familyasi: Urticaceae
Ydresel Adi: Isirgan
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Morfolojisi: Cogu kez 150 cm, nadir olarak 250 cm’e kadar boylanabilen, ¢ok yillik bir bitkidir

Gida Olarak Tiketimi: Bitki yemek veya borek i¢c malzemesi olarak tlketilmektedir. Ayrica tibbi amacgh da
kullaniimaktadir.

Toplanma Tarihi: Mart-Nisan aylarinda toplanir.

Toplanma Sekli: Taze u¢ kisimlari bir eldiven yardimiyla toplanir.

Hazirlanisi: Tki sekilde hazirlanmaktadir:

e Isirgan Yemegi: Bitkinin taze yapraklari yikanir ve stzildiikten sonra dogranir. Kuru sogan iyice pembelesene kadar
kavrulur, bir miktar salca ilave edilir ve Gizerine i1sirgan yapraklari eklenerek pisirilir. istege bagl olarak yumurta (2-4)
kirilir (S.Yaman).

e Isirgan boregi: Bitkinin taze yapraklari yikanip dograndiktan sonra pul biber ilave edilir ve yufka icine konularak sarilir.
Yufkalar arasina yumurta, yag ve yogurt karisimi surtildikten sonra pisirilir (S.Eren).

Bu bitki gida olarak tiiketilmesinin yani sira tibbi amacli olarak da iki sekilde kullaniimaktadir.

e Bitkinin taze yapraklari yikanir. Biiyiik bir cezve yada ¢aydanlik icinde su ile kaynatilir. Daha sonra siiziilerek igilir. idrar
soktiriict olarak kullaniimaktadir (I:Dénmez).

e  Bitkinin yapraklari yikandiktan sonra papatya, maydanoz, kekik ve nane ile karistirilir. Karisim blyuk bir ¢caydanhk icinde
su ile birlikte kaynatilir. Icilecegi zaman stiziiliir. Astim ve nefes darligi tedavisinde kullanilmaktadir (A.Er).

4. Sonuglar ve tartisma

Bu calisma kapsaminda, Mihali¢gik ilgesinde dogal olarak yetisen ve halk tarafindan besin olarak tiiketilen 18
familyaya ait 25 bitki taksonu belirlenmistir. Bu taksonlardan Amaranthaceae, Chenopodiaceae, Araceae, Iridaceae,
Poaceae (Gramineae), Cucurbitaceae, Equisetaceae, Malvaceae, Boraginaceae, Papaveraceae, Caryophyllaceae,
Fabaceae (Leguminosae), Urticaceae familyalarindan birer, Plantaginaceae ve Brassicaceae (Cruciferae)
familyalarindan ikiser 6rnek, Polygonaceae ve Lamiaceae (Labiatae) familyalarindan Gg¢ oOrnek ve Asteraceae
(Compositae) familyasindan ise dort drnek bulunmaktadir. Buna gore; Asteraceae (Compositae) familyasi % 22,2
oraninda, Polygonaceae ve Lamiaceae (Labiatae) familyasi % 16,6 oraninda, Brassicaceae (Cruciferae) familyasi ise %
11,1 oraninda bulunmaktadir.

Tirkiye’de halkin beslenmesinde 6nemli bir yeri olan yabani bitkiler, ézellikle kirsal kesimlerde yasayan halk
tarafindan tercih edilmektedir. Mihaligccik ilgcesinde yapilan bu arastirmada, halkin % 66’sinin yabani bitkileri
tikettikleri ve bu aligkanligl anne, baba ve kardeslerinden, yasli buyUklerinden, kendi tecriibeleriyle veya bdlgenin eski
gelenegine bagli olarak edindikleri ve bu bitkilerin ¢ogunlukla 9 yildan (% 47) daha uzun siredir kullanildiklari tespit
edilmistir. Ayrica bitkilerin en gok toplandigi ddnemin Nisan ay1 oldugu, toplanan bu bitkilerin genellikle yapraklarinin
kullanildigi ve yaygin tiketim seklinin ise yemeklik oldugu belirlenmistir. Yorede yabani bitkilerin besin olarak
tiketiminin yani sira hastaliklara sifa olarak da kullanildiklari saptanmistir.

Bitkiler bulunduklari yoreye gore farkli sekillerde isimlendirilmekte, standart Tirkce isimlerin kullanimi hentiz
tam olarak saglanamamaktadir. Ornegin Gediz (Kitahya) ve Nazilli’de (Aydin) Malva sylvestris Ebegiimeci olarak
isimlendirilirken, Mihalicgik yo6resinde Malva neglecta’ya Ebegimeci denilmektedir. Ayni sekilde Cifteler
(Eskisehir)’de Saponaria orentalis Toklubasi olarak isimlendirilirken, Mihalicgik (Eskisehir) *ta Silene conica bu isimle
bilinmektedir. Bu durum, yoresel isimler arasinda énemli farklar oldugunu ortaya koymaktadir.

Arastirma alaninda tespit edilen yabani bitkiler ¢ogunlukla gida amacli tiketilirken, hem gida hem de tibbi
amagcla tiketilen bitkiler de bulunmaktadir. Bu bitkilerin tlketime hazirlanma asamalarinin kisilere bagh olarak
degistigi, ayrica bitkilerin kullanim amacina gore farkli islemlerin de uygulanabildigi belirlenmistir. Genellikle tibbi
amach kullanim s6z konusu oldugunda, bitkinin etken maddesinin su ekstraksiyonu ile elde edildigi, buna karsilik gida
amagch tiiketim durumunda bitkinin ya yemek olarak pisirildigi ya da ¢ig olarak tiiketildigi tespit edilmistir.

Bazi arastirmacilar tarafindan yabani bitkilerin tiketimi ile saglanan faydalar ve olasi zararlar rapor edilmistir
(Cansaran ve Kaya, 2010). Ornegin yiksek nitrat ve nitrit icerigi 6zellikle ¢ig olarak tiiketilen bitkiler agisindan 6nem
tasimaktadir. Tosun ve arkadaslari (2003), Samsun ve cevresinde dogal olarak yetisen ve yaygin olarak tiiketilen 20
farkli bitki tartnd nitrat icerikleri agisindan incelemis, bu bitkilerdeki nitrat iceriginin 32,10-8923,50 mg/kg (303,69-
107253,61 mg/kg kuru maddede) arasinda degisim gosterdigini tespit etmislerdir. Kuru maddede en fazla nitrat
Kazayag! ve daha sonra sirasiyla Semizotu, Pazi, Sirken, ve Su Teresinde bulunurken, en disiik degerlerin Kircan ve
Asa Otu’nda bulundugu bildirilmistir. Benzer bir calisma Certel ve arkadaglari (2006) tarafindan Antalya’da semt
pazarlarinda satisa sunulan 10 farkli yenebilir yabani bitki (Arapsa¢i (Foeniculum vulgare), Turpotu (Raphanus sp.),
Ebegumeci (Malva sylvestris), Isirgan (Urtica dioica), Gelincik (Papaver rhoeas), Kuzukulagi (Rumex acetosella),
Misliot (Pimpinella saxifraga ) Radika (Taraxacum serotinum), Sevket-i Bostan (Scolymus hispanicus ), Labada
(Rumex obtisifolius) tzerinde yapilmis ve bu bitkilerdeki nitrat igerigi 93,74-2512,12 mg/kg arasinda bulunmustur. Her
iki calismanin sonuclari incelendiginde, yabani bitkilerin nitrat icerigi acisindan 6nemli kaynaklar oldugu
gortlmektedir. Yiyeceklerle alinan nitrat iyonu disiik bir toksisiteye sahip olmasina karsin, sindirim sisteminde nitrite
doéniisebilme riski bulunmaktadir. Besinlerle alinan nitratin yaklasik % 4-8"inin vicutta nitrite donlstigli tahmin
edilmekle birlikte, nitritin 6zellikle bebeklerde ve kigik gocuklarda methaemoglobinemi'ye yol agtigi bildirilmistir
(Zhong vd., 2002, Anon, 2004b). insanlarda 8-15 gram diizeyinde nitrat aliminin, karin agrisi, bagirsak ve Uriner
sistemde kanama ve bayginlik gibi gesitli saglik sorunlarina yol agtigi; daha dusiik diizeyde ama surekli nitrat aliminin
ise dispepsia, mental depresyon ve bas agrisina neden oldugu bildirilmistir (Okafor ve Ogbonna, 2003). Bununla
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birlikte gidalarin islenmesi sirasinda, 6rnegin haslama veya dondurma gibi islemler sonunda nitrat ve nitrit miktarinin
azaldigi tespit edilmistir (Sistrunk, 1980, Abo Bakr vd., 1986).

Bu calismada, Mihaligcik yoresinde gida olarak kullanilan yabani bitki tirlerinin kullanim seklinin, literattr
bilgileri ile paralellik gosterdigi tespit edilmistir. Bununla birlikte bazi bitkilerin (Urtica dioica ve Thymus praecox
subsp. skorpilii var. skorpilii) hem gida, hem de tibbi amacli tlketildikleri belirlenmistir.

Bu arastirmanin sonuglari, Mihaliggik yoresinde yasayan halkin kiltire alinmamis yabani bitkilere karsl
ilgisinin oldukca fazla oldugunu ortaya koymustur. Ancak elde edilen bulgularin genellikle orta yasin Ustlindeki
kisilerden alinmis olmasi, zamanla yabani bitki tuketimine olan ilginin azalacagl endisesini ortaya koymaktadir.
Calismada Mihaligcik bélgesinde yetisen ve yenebilen yabani bitkiler belirlenmis, bu bitkilerin gida amach tiketimleri,
geleneksel hazirlanma yontemleri de verilerek detaylandiriimis ve bu bitkilerin tiiketimi sonucu elde edilecek yararlar
lzerinde durulmustur. Yapilan bu calisma ile kusaktan kusaga aktarila gelen ve folklorik bilgilerle yasatilmakta olan
geleneksel bitki tiketim kiltarinin, zaman iginde giderek kaybolmasi belli 6lgiide engellenmis olacaktir.
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Abstract

This research covers the flora of Karababa Mountain (Sivas-Sarkisla). 1355 plant specimens were collected
between 2007 - 2009 in 19 field trips. 659 species, 18 subspecies and 3 varieties belonging to 314 genera and 73
families were determined. 124 taxa are endemic to Turkey and the rate of endemism is 18.9 %. The distribution of the
phytogeographical elements is as follows: Irano-Turanian 188 (27.6 %), Euro-Siberian 74 (10.9 %), Mediterranean 35
(5.2 %), pluriregional or phytogeographically unknown are 383 (56.3%). The 3 largest families are Asteraceae (91
taxa), Brassicaceae (62 taxa), and Fabaceae (51 taxa). The 3 largest genera are Astragalus (20 taxa), Silene (17 taxa)
and Centaurea (12 taxa). The results of our research is compared with the neighboring areas in means of
phytogeographic element rates and endemism. New thread categories are proposed for the two taxa that were DD
before. Different and enlarged species characters were given. 59 species are new records for the square B6.

Key words: Flora, Karababa Mountain, Sarkisla, Sivas, Threat category

%

Karababa Dagi (Sivas-Sarkisla)’nin florasi

Ozet

Bu calisma Karababa Dagl' nin (Sivas- Sarkisla) florasini kapsamaktadir. inceleme alanina 2007 — 2009 yillari
arasinda yapilan 19 gezide 1355 bitki drnegi toplanmistir. Bu drneklerin degerlendirilmesi sonucunda 73 familya ve 314
cinse ait 659 tur, 18 alttlr ve 3 varyete olmak (zere, toplam 680 takson tespit edilmistir. Bu taksonlardan 124 tanesi
endemik olup toplam takson sayisina orani % 18,9' dur. Florayi olusturan bitkilerin fitocografik bolgelere dagilimi su
sekildedir: Iran-Turan elementi 188 ( % 27,6), Avrupa — Sibirya elementi 74 (%10,9), Akdeniz elementi 35 (%5,2)
takson. Geri kalan 382 takson ise ¢ok bdlgeli ya da fitocografik bolgesi bilinmeyenlerdir. En cok taksona sahip 3
familya: Asteraceae (91) Brassicaceae (62), Fabaceae (51) takson iken, en ¢ok taksona sahip ilk 3 cins ise su sekilde
siralanir: Astragalus 20, Silene 17, Centaurea 12 takson. Bu calisma sonucunda inceleme alani ile yakin gevresinde
yapilmis olan ¢alismalar fitocografik bélge elementleri ve endemizm yoénlnden Karsilastirilmistir. DD kategorisindeki
iki takson icin yeni tehlike sinifi dnerilmistir. Floradaki tir betiminden farklilik gdsteren bazi taksonlarin farkl olan
Ozellikleri belirtilmistir. Calisma sonucunda B6 karesi igin 59 yeni kayit bulunmustur.

Anahtar kelimeler: Flora, Karababa Dagl, Sivas, Sarkisla, Tehlike Kategorisi
1. Introduction

Karababa Mountain, is located between Sivas and Yozgat city border. The main part of study area is situated in
Sarkigla and Gemerek (Sivas), and the rest of the area is located Akdagmadeni (Yozgat) (Figure 1). According to the
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grid system all part of the research area is in the B6 square and geographically in central anatolia and Irano- Turanian
phytogeographical region (Davis, 1965).

The research area was bordered Cehennemderesi valley in the north. We drawn border with GPS because of
absence of geographic boundary in east, west and south part of the study area. The study area is between the 39° 27' 27
and 36° 02' 02" north parallels and between the 36° 02' 02" and 36° 03' 33" longitudes. The altitude of the Mountain is
between 1550 m at the bottom of the plateau and 2350 m at the summit.

The geological structure of the study area can be examined 3 section as follows: Akdagmadeni group, Tokus
formation and Hardal basalt (Bilgic and Terlemez, 1980; Yilmaz et al., 1997). Akdagmadeni group consist of
Paleozoic-Mesozoic schist, gneisses and marble. This group constitutes a large portion of the study area. On the north-
west part of the study area especially on the back of the Dignendim Hill and Cehennemderesi valley was seen Eosen
strukture so called Tokus formation. Summit of the Karasivri Hill, one of the most significant height of the study area,
covers Early-middle-miocen basalt so called Hardal basalt.

There are 5 large soils groups in the study area, namely brown forest, colluvial, organic, red-brown soils and
naked rocks and rubbles.

Because of absence of meteorological station in Akdagmadeni we used meteorological data obtained from the
only two station —Sarkisla (30 years) and Gemerek (33 years) -to determinate the climate in the region (MIGM, 2008).

Figure 1. Geographical map of the study area

The average annual temperature is 9.4 °C in Sarkisla and 9.5 °C in Gemerek. In Sarkisla and Gemerek the
average annual precipitation is 325.5 mm and 400.8 mm respectively. The distrubition of precipitation according to
season is SWAS (spring, winter, autumm, summer) and the prepcipitation regime is “East Mediterrane Rain Regime
Type 1” in Sarkisla and Gemerek (Akman, 1990). The ombro-thermic climate diagrams (Figure 2) were drawn using
Gaussen’s method (Cireli at all., 1973). According to Emberger’s Mediterranean bioclimate layers classification,
Sarkisla is “upper semi-arid and very cold” and Gemerek is “lower semi-arid and very cold”.
Typical species of semi-arid mediterranean bioclimate layers Pinus sylvestris, Quercus macranthera subsp. syspirensis,

Q. pubescens, Pyrus eleagnifolia, Crateagus tanacetifolia, Juniperus oxycedrus, J. excelsa, Onobrychis cornuta,
Astragalus angustifolius (Akman, 1990) are present in our research area. This situation confirms the relationship
between climate and vegetation in our area. There are 3 vegetation types in the research area. Forest, steppe and rocky
vegetations.

Forest vegetation: This vegetation type is seen east and north part of the study area between 1600-1800 m,
especially in Dignendim hill and its environments. Pinus sylvestris L. is the most dominant species in this forest.
Juniperus excelsa M. Bieb. accompanies from 1800 to 2000 m. Others woody species that found in the forest, are
J.oxycedrus L., Quercus pubescens Willd., Sorbus umbellata (Desf.) Fritsch, S.torminalis (L.) Crantz and Populus
tremula L. The most dominant herbaceus species in the forest are Anthriscus nemorosa (Bieb.) Sprengel, Asperugo
procumbens L., Astragalus spruneri Boiss., Campanula rapunculoides L., Carex divulsa Stokes., Dactylorhiza romana
(Seb.) Soo, Digitalis ferruginea L., Doronicum orientale Hoffm., Epilobium angustifolium L., Luzula forsteri
(Sm.)DC., Poa nemoralis L., Silene compacta Fischer, S.italica (L.)Pers., Tanacetum poteriifolium (Ledeb.) Grierson
Trifolium pratense L. and Turritis laxa (Sibth. & Sm.) Hayek.
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Steppe: This vegetation type is present at high slopes without forest vegetation. Some dominant species are
Astragalus angustifolius Lam., A. brachypterus Fisch., A. podpera Sirj., Acantholimon acerosum (Willd) Boiss.,
Festuca heterophylla Lam., Bromus tomentellus Boiss., Ebenus laguroides Boiss., Elymus lazicus (Boiss.) Melderis,
Globularia trichosantha Fisch. & C.A.Mey, Helichrysum plicatum DC, Phlomis linearis Boiss. & Balansa, Salvia
cryptantha Montbret & Aucher ex Benth. and Teucrium polium L.

Rocky vegetation: Chasmophytic vegetation is over 1800 m in the study area. This vegetation consist of mostly
rare endemics. The most dominant species of this chasmophythic vegetations are Aethionema caespitosum (Boiss.)
Boiss., Acantholimon ulicinum (Willd. ex Schultes) Boiss., Anchonium elichrysifolium (DC.) Boiss., Alyssum
bornmuelleri Hausskn. ex Degen, Campanula pulvinaris Hausskn. & Bornm., Centaurea drabifolia Sm., C.
mucronifera DC., Dianthus engleri Hausskn. & Bornm., Draba bruniifolia Steven and Geranium cinereum Cav.,
Helianthemum canum (L.) Baumg., Helichrysum chionophilum Boiss. & Balansa, Tanacetum armenum (DC.) Sch.
Bip., and T. haussknechtii (Bornm.) Grierson.
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30 T a= Gemerek b=1173 m d=9.5 e=4008 T 60 30 a=Sarkislab=1180 m d=0.4 e=3255 T 6
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Figure 2. Ombro-termic climate diagrams

a) meteorological station b) altitude ¢) observation (years) d) average annual temperature (°C) e) average
annual precipitation (mm) f) temperature g) precipitation h) dry season i) precipitation season k) frost months 1)
probable frost months

2. Materials and methods

In 19 botanical trips 1355 plant specimens were collected from the area between 2007-2009. At least one
sample for each taxon was prepared by herbarium techniques (Erik et al., 1996) and deposited at HUB. These
specimens were identified basically by using Flora of Turkey and The East Aegean Islands (Davis, 1965-1985; 1988,
Guner et al.,2000), other floras ( Tutin et al., 1964-1980, Komorov, 1933-1964, Townsed et al., 1966-1968) and
revisions (Yildirimli, 1988; Leblebici, 1990; Aytag, 1997; Dénmez and Yildirnmli, 2000; Dogan and Akaydin, 2006;
Yildirimli, 2008). All taxa in the floristic list were given according to Flora of Turkey and The East Aegean Island
(Davis, 1965-1985; 1988, Giiner et al., 2000), However, some synonyms and combinations (Ozhatay vd., 2009, Al-
Shehbaz et al., 2007) were given under the taxon name with (=) sign. Autor abbreviations follow Brummit & Powell
(1992).

Floristic list is given as appendix. Only two locations were given for common species. Because all the plants
were collected from “square B6”, this information was not repeated. In the floristic list the following details stated:
family, species, station number, collector number, colection date. Phytogeographical regions of the taxa were given
according to Davis (1965) and threat categories of the endemic and rare taxa were given according to Ekim et al.
(2000), and revised according to IUCN risk categories (IUCN, 2001).

The new records for the B6 square was evaluated according to Donner and other papers (Ekim vd., 1986,
Aytac & Duman, 1995, Dénmez, 2000, Yildinnmh, 1996, 1997a, 1997b, 1999a, 1999b, 2000a, 2000b, 2001a, 2001b,
2002a, 2002b, 2003a, 2003b, 2004a, 2004b, 2005a, 2005b, 20064, 2006b, 2007a, 2007b, 2008a, 2008b) and marked is
an asteriks(*) in the floristic list. The findings were compared with the results of the neighbouring areas in terms of
phytogeographic elements, number of taxa and endemism.
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Abbreviations

Ir.-Tur.: Irano-Turanian; Medit.: Mediterranean; E. Medit.: East Mediterranean; E. Medit. (mt.): East Mediterranean (mountain); Euro-
Sib.: Euro-Siberian; Eux.: Euxine; Hyr.-Eux.: Hyrcano Euxine; En.: Endemic; CR: Critically endangered;EN: Endangered; VU: Vulnerable; NT: Near
threatened; LC: Least concern; DD: Data deficient; BO.:Baris Oziidogru.

Stations

1- Gemerek, Karababa Mountain, south-east slopes of Karasivri hill, Juniperus excelsa — Populus tremula clearings, K 39° 27’ 859” ,
D 36° 06’ 918, 1725- 1900 m.

2- Gemerek, Karababa Mountain, south slopes of Karasivri hill, Juniperus excelsa — Pinus sylvestris clearings, rocks, K 39° 28°004" ,
D 36° 06’ 629 , 1900 — 2000 m.

3- Gemerek, Karababa Mountain, south slopes of Karasivri hill, alpine meadows, K 39° 28°24.4” , D 36° 05’ 45.1” , 1900 — 2000 m.

4- Gemerek, Karababa Mountain, north-east slopes of Karasivri hill, Astragalus — Acantholimon steppe, rocks, K 39° 28’729 , D 36°
05’ 505”,1800 — 2000 m,

5- Gemerek, Karababa Mountain, around the Orenyurt plateau, Juniperus excelsa clearings, K 39° 28°24.2” , D 36° 07’ 13.0”, 1780
m.

6- Gemerek, Karababa Mountain, east slopes of Karasivri hill, Astragalus — Festuca steppe, K 39° 28°23.4”, D 36° 06° 30.7”, 1900 —
2000 m.

7- Gemerek, Karababa Mountain, south-east slopes of Karasivri hill, calcerous rocks, K 39° 28°23.9”, D 36° 06’ 05.1”, 2000 — 2050
m.

8- Gemerek, Karababa Mountain, summit of Karasivri hill, basalt rocks, K 39° 28°23.9”, D 36° 05’ 26.8”, 2200 m.

9- Gemerek, Karababa Mountain, north-west slopes of Karasivri hill, alpine meadows, calcerous rocks, K 39°28°24.4”, D 36° 05’
19.4”, 2000 m.

10- Gemerek, Karababa Mountain, Agsuyun river, dry river bad, K 39° 28°59.8”, D 36° 05’ 41.9”, 1800 m.

11- Gemerek, Karababa Mountain, Cepni plateu, wet meadows, K 39° 28°25.3”, D 36° 04’ 06. 3", 2200 m.

12- Gemerek, Karababa Mountain, from Cepni plateu to Agsuyun river, meadows, K 39° 28”38”, D 36° 04’ 20. 3", 2075 m.

13- Gemerek, Karababa Mountain, Agsuyun river, meadows, river edge, K 39° 28’ 41.4”, D 36° 04’ 23. 8”, 1800 - 2000 m.

14- Gemerek, Karababa Mountain, from Orenyurt plateau to Karlik hill, Juniperus excelsa clearings, K 39° 28°42”, D 36° 06’ 46. 3”,
1760-1950 m.

15- Gemerek, Karababa Mountain, North-east slopes Karlik hill, calcerous rocks, K 39° 28’23, D 36° 05’ 18.0”, 2000 — 2200 m.

16- Akdagmadeni, south of Cergialan village, Pinus sylvestris — Juniperus excelsa communities, rocks, K 39° 31’633, D 36° 04’
7397, 1800 — 2000 m.

17- Sarkisla, Karababa Mountain, Kazikge¢cmez hill, calcerous rocks, K 39° 30°882”, D 36° 06’ 0.52”, 2100 — 2200 m.

18- Sarkigla, Dignendim hill, P. sylvestris forest, K 39° 33°49”, D 36° 09° 22”, 1600 — 1900 m.

19- Sarkisla, Dignendim hill, alpine meadows, rocks, K 39° 32°49”, D 36° 08’ 21", 1900 — 2000 m.

20- Sarkigla, Cehennem river, dry river bad, under P. sylvestris, rocks, K 39° 33" 55”, D 36° 08” 20", 1550 — 1600 m.

21- Akdagmadeni, from Cergialan village to Karlik hill, P. sylvestris — J excelsa communities, K 39° 31 33", D 36° 04’ 28”7, 1730 —
2000 m.

22- Akdagmadeni, between Karlik hill and Kazikgegmez hill, calcerous rocks, K 39° 29’ 43”, D 36° 04’ 59”, 2000 — 2200 m.

23- Akdagmadeni, South of Kizilcaova village, calcerous rocks, K 39° 30’ 01”, D 36° 01’ 17", 1900 — 2000 m.

24- Gemerek, from Bulhasan village to Karaba Mountain, calcerous rocks, K 39° 25’ 37”, D 36° 01’ 17", 1830 — 2100 m.

25- Sarkisla, between Kurudere-Beyyurdu village, slopes, 39° 31' 52" K, 36° 10' 12" D, 1600-1870 m.

3. Results and conclusions

Between 2007-2009, 1355 plant specimens were collected from the research area. As a result of the
identification of the plant specimens 73 families, 314 genera and 680 taxa (659 species, 18 subspecies and 3 variety)
were determined from the area. This number includes 12 species could not be collected by us but collected by other
researchers. Two taxa were from the Pteridophyta division, and 678 belong to the Spermatophyta division. 4 taxa were
Gymnosperms and 674 taxa are Angiosperms. Of the Angiosperms 578 taxa were Dicotylodonae, and 96 taxa were
Monocotyledonae. The taxa could be listed according to phytogeographical regions as follows: Ir.-Tur. 188 (27.6%),
Euro.-Sib. 74 (10.9%), Medit. 35 (5.2%) , multiregional and phytogeographically unknown 383 (56.3%) (Table 1). The
number of the Irano-Turanian elements is higher than Euro-Sib and Medit elements because the study area is located in
the Irano-Turanian region. Pinus sylvestris forest has significant amount of place in the research area. Because of the
species which are grown under this forest are Euro-Siberian element, the ratio of Euro-Sib. element is generally higher
than the researches which we compared (Table 2).

Table 1. Distribution of the phytogeographic elements, endemic and non-endemic species

Phytogeographic regions Endemics Non endemics Total
Number % Number % Number %
Irano-Turanian 79 11.6 109 16.0 188 27.6
Euro-Siberian 3 0.4 71 10.5 74 10.9
Mediterranean 6 0.9 29 4.3 35 5.2
Multiregional or 40 5.9 343 50.4 383 56.3
unknown
Total 128 18.8 552 81.2 680
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Figure 3: The number and ratio of the phytogeographical elements

128 (18.8 %) of the 680 taxa are endemic. The proportion of endemism in the area is low (18.8%), below the average of
Turkey (34%) (Ekim, 2005; Behget et al., 2009; Akcin et al., 2010; Yildiztugay and Kigukddik, 2010). Because of the
research area is located Irano-Turanian phytogeographical region, the number of the Irano-Turanian endemics higher
than other phytogeographical region endemics (Figure 3).

Table 2. Comparison of the phytogeographical elements (abbreviations are below the table)

Pluriregional or

Studies Irano-Turanian Euro-Siberian Mediterranean unknown
Number % Number % Number % Number %
() 655 182 27.8 69 10.5 35 53 348 56.4
1 828 317 38 77 9.1 22 2.5 426 50.4
2 537 168 31.3 49 9.1 27 5.1 293 54.5
3 340 173 50.2 9 2.8 14 4.3 144 42.7
4 340 100 29.2 11 3.2 16 5.0 213 62.8
5 341 107 31.3 19 5.6 18 5.2 197 57.9
6 555 171 30.8 28 5 43 7.8 315 56.4
7 976 245 25.1 159 16.2 32 3.2 540 55.2
8 547 203 37.1 31 5.6 23 4.2 290 53.0
9 965 310 321 91 9.4 46 4.8 518 53.6
10 926 346 37.3 71 7.6 42 3.8 467 51.3
11 361 126 349 21 5.8 18 5.0 196 54.8

® Flora of the Karababa Mountain

1 incebel Daglari’nin (Kayseri — Sivas) Florasi (Ekim and Diizenli 1982)

2 Sicak Cermik — Yildizeli (Sivas) Arasi Florasi (Dag, 2007)

3 Flora of gypsum areas in Sivas in the eastern part of Cappadocica in Central Anatolia, Turkey (Akpulat and Celik, 2005)
4 Cemalkdy, Gazibey ve Basyayla Koyleri (Altinyayla — Sivas) Florasi (Oztiirk, 2007)

5 Sivas — Sicak Cermik Arasi Florasi (Akpulat and Celik, 2002)

6 Hinzir Daglari (Kayseri) Bitkileri Uzerinde sistematik ve Fitokimyasal Arastirmalar (Celik, 1985)
7 Camhbel Gegidi ve Yildiz Dagi (Sivas — Tokat) Florasi (Civelek, 1992)

8 Taslidere (Sivas) Florasi (Civelek, 1986)

9 Govdeli Dagl (Kayseri — Sivas) Florasi (D6nmez, 1999)

10 Tecer Daglari (Sivas) Florasi (Gelik and Yildiz, 1991)

11 Sivas — Hafik Arasi Florasi (D6nmez, 1994)

The threat categories of the endemic and non —endemic taxa were evaluated according to IUCN risk categories
(Ekim et all 2000, IUCN, 2001). The distrubition of the threat categories as follows: 3 endemic taxa in EN, 8 endemic
and 1 non-endemic taxa in VU, 10 endemic taxa in NT, 107 endemic and 1 non-endemic taxa in LC (Table 3). Two taxa
(Hieracium cappadocicum Freyn and Tanacetum corymbosum (L)Sch. in DD categories reevaluated. H. cappadocicum
is present in some neighboring areas (1, 3, 6, 8, 9, 10), because of its occupancy is less than 20000 kmz, severely
fragmented and known to exist at no more than 10 locations, according to World Conservation Union (IUCN, 2001) it is
proposed for Vulnereable (VU) status. From our herbarium visits it was recognised that T. corymbosum is collected
from many parts of Turkey therefore it is proposed for LC.

According to taxa number the largest families in the area are Asteraceae ( 91), Brassicaceae (62), Fabaceae
(51), Poaceae (46) and Lamiaceae (44). The comparison of the largest families with neighboring areas given in Table 4.
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Table 3. The distribution of the threat category

Threat Category Endemics Non endemics
EN 3 -
VU 8 1
NT 10 -
LC 107 1

Three largest families in Flora of Turkey are Asteraceae, Fabaceae and Lamiaceae (Erik and Tarikahya, 2004), but in
areas number 4, 6 and 8 and our area Brassicaceae is the second family. All of these 4 research are researches which are
close to each other geocraphically and they have smilar geologic, geomorphologic, microclimatic and edaphic features.

Table 4. Comparison of largest families in Karababa Mountain and neighbouring areas

Floristic studies

(0] 1 2 3 4 5 6 7 8 9 10 11
Asteraceae 91 110 74 61 48 53 87 140 89 133 140 62
Brassicaceae 62 56 44 24 37 40 42 69 58 76 80 33
Fabaceae 51 89 59 39 34 41 36 82 47 90 91 39
Poaceae 46 44 26 10 14 9 23 53 12 54 31 12
Lamiaceae 44 65 43 38 32 30 40 51 42 78 89 34
Caryophyllaceae 42 55 23 21 17 20 37 56 25 67 60 18
Scrophulariaceae 28 36 21 13 13 8 19 40 18 34 37 17
Apiaceae 28 44 17 16 16 12 27 43 35 39 36 19
Boraginaceae 25 30 21 16 14 16 16 10 27 31 23 14
Rosaceae 25 34 16 5 8 5 26 45 24 37 40 6

Table 5. Comparison of the largest genera in Karababa Mountain and neighbouring areas

Floristic studies

@ 1 2 3 4 5 6 7 8 9 10 11
Astragalus 20 37 18 17 11 11 14 25 16 32 33 11
Silene 17 17 6 7 4 4 15 20 10 23 21 6
Centaurea 12 13 11 13 7 8 12 12 15 21 8
Alyssum 10 14 9 4 11 4 9 15 9 16 15 5
Salvia 10 17 10 13 8 9 10 13 12 14 23 6

59 species are new records for the square B6 (Donner, 1990). New square records are indicated with an
asteriks (*) in the floristic list. Different and enlarged species characters were given at the table 5. and some of them
discussed in detail under the taxon name in the floristic list.

Table 5. The enlarged character of species

Taxon Flora of Turkey Added

Aethionema caespitosum Leaves glabrous Some leaves ciliate

Alyssum bornmuelleri Styles less than % as long as fruits, | Styles more than % as long as fruits, raceme 5-8
raceme 10-15 fruited fruited

Androsaceae armeniaca var. | Hairs forked Hairs not forked

macrantha

Asperula orientalis Leaves broad 1,5 -5 mm Leaves broad 0,7 -0,8mm

Campanula pulvinaris Stem 1 (2-3) flowered Stem 1-6 flowered

Crocus ancyrensis Altitude 1000-1600 m Altitude t02100 m

Helichrysum chionophyllum Capitula 8-12 mm Capitula 5-9 mm

Nepeta nuda subsp. albiflora Bracts less than calyx tube Bracts as long as calyx tube

Pedicularis cadmea Corolla 23-27 mm long Corolla 12-17 mm long

Pimpinella tragium subsp. polyclada Leaves segments 1-2 cm Leaves segments 0.7-2.2 cm

Salvia sclarea Corolla 20-30 mm long Corolla 14-16 mm long

Thesium cilicicum Flowers 4.5-5(-6) mm long Flowers 2,7-3 mm long

Thlaspi lilacinum Styles 2 mmin fruit Stilus 2.5-3 mm in fruit
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Cystopteris fragilis (L.) Bernh. (8) BO 1135, 20.05.2007, (10)

APPENDIX B01162, 20.05.2007.

Floristic List SPERMATOPHYTAS

PTERIDOPHYTA GYMNOSPERMAE

EQUICETACEAE ] PINACEAE i

Equisetum arvense L., (20) BO 1650, 19.04.2008. Pinus sylvestris L. (1) BO 1184, 09.06.2007, Euro-Sib.
ATHYRACEAE CUPRESSACEAE
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*Juniperus communis L. subsp. alpina (Sm) Celak (18) BO 1550,
20.08.2007.

J. oxycedrus L. subsp. oxycedrus, (1) BO 1291, 04.07.2007.

J. excelsa M.Bieb. (1) BO. 1008, 15.04.07.

RANUNCULACEAE

Caltha polypetala Hochst. Ex Lorent (11) BO 1226, 09.06.2007

Delphinium dasystachyum Boiss. & Balansa, (1) B01465,
27.07.2007, (5) BO 1479, 27.07.2007, (19) BO 2254,
12.08.2008. End. “LC”. Ir-Tur.

Consolida orientalis (Gay.) Schrod., (20) BO1996-B. Tarikahya, D.
Tore & O. Oztiirk, 02.07.2008.

Adonis flammea Jacg., (20) BO 1736, 06.05.2008

Ranunculus kotschyi Boiss., (18) BO1680, 05.05.2008, (18) BO
1764-T. Agar, 02.06.2008.

*R. grandiflorus L., (19) BO 1706, 05.05.2008.

R. constantinopolitanus (DC.) d’Urv. (20) BO 1726, 06.05.2008,
(20) BO 1873, 03.06.2008.

R. damascenus Boiss. & Gaill., (19) BO 1850 — T. Agar, 02.06.2008.

R. argyreus Boiss., (1) BO 1095, 20.05. 2007, (7) BO 1203,
09.06.2007.

R. isthmicus Boiss. subsp. stepporum P.H.Davis, (20) BO 1740,
06.05.2008.

R. arvensis L., (20) BO. 1738, 06.05.2008.

R. kochii Ledeb, (1) BO1014, 15. 04. 2007, (19) BO 1638,
18.04.2008, Ir-Tur.

Ceratocephalus falcatus (L.) Pers., (19) BO 1631, 18.04.2008.

Thalictrum isopyroides C. A. Mey. (19) BO1714, 05.05.2008.

T. flavum L., (20) BO. 2230, 16.07.2008.

PAEONIACEAE

Paeonia mascula (L.) Miller subsp. arietina (Anders.) Cullen &
Heywood, (3) BO 1216, 09.06.2007.

BERBERIDACEAE

Berberis crataegina DC., (1) BO 1183, 09.06.2007, Ir — Tur.

PAPAVERACEAE

Glaucium corniculatum (L.) J.H. Rudolph subsp. refractum
(Nébélek) Cullen, (24) BO2137 — B. Tarikahya, D. Tore & O.
Oztiirk, 03.07.2008, Ir — Tur.

Papaver triniifolium Boiss., (10) BO 1245, 09.06.2007, End. “LC”.

Ir—Tur.

*P, polychaetum Schott & Kotschy,(16) BO 2388, 28.06.2009,
End. “LC”.

P. macrostomum Boiss. & A.Huet ex Boiss., (20) BO 1916, 03. 06
2008, Ir =Tur.

P. rhoeas L., (20) BO 1912-T. Agar, 03.06.2008.

P. lacerum Popov, (20) BO 2006, 02.07.2008, (20) BO 1917 - T.
Agar, 03.06.2008.

P. commutatum L.,(10) BO 1249, 09.06.2007.

P. dubium L., (10) BO 1433, 27.07.2007.

P. argemone L. (18) BO 1669, 05.05.2008.

Corydalis solida (L.) Swartz. subsp. solida, (18) B01620,
18.04.2008, (20) BO1658, 20.04.2008.

C. rutifolia (Sibth. & Sm.) DC. subsp. erdelii (Zucc.) Cullen &
P.H.Davis, (1) BO 1015, 15.04.2007, (18) BO 1627,
18.04.2008.

Fumaria asepala Boiss, (20) BO 1734, 06.05.2008, BO 1750,
07.05.2008, Ir — Tur.

BRASSICACEAE

Brassica elongata Ehrh., (20) BO 2335, 27.06.2009.

Sinapis arvensis L., (20) BO 2272, 28.09.2008.

Raphanus sativus L.,(20) BO 2285, 29.09.2008.

C. planisliqua Fisch. & C. A. Mey., Sivas: Sarkigla, Kavak-
Cehennemdere arasi, Kalker kayalik, 1450 m, 23.07.1979,
Ekim 4060, Ir-Tur.

Conringia perfoliata (C.A. Mey.) N.Busch, (20) BO1895-T. Agar,
03.06.2008.

Cardaria draba (L.) Desv. subsp. draba, (5) BO 1167, 09.06.2007.

=Lepidium draba L.

Isatis cappadocica Desv. subsp. cappadocica, (19) BO 1703,
05.05.2008, Ir — Tur.

*]. cappadocica Desv. subsp. gudrunensis (Boiss.) Yildirimli, (6)
BO 1111, 20.05.2007, (10) BO 1252, 09.06.2007, (19) BO
1825, 02. 06. 2008, Ir — Tur.

*]. cappadocica Desv. subsp. macrocarpa (Jaub. & Spach)
P.H.Davis, (10) BO 1252, 09.06.2007, Ir-Tur.

1.glauca Aucher ex Boiss. subsp. glauca, (20) BO 2289, 01.10.2008,
Ir=Tur.

Iberis taurica DC., (20) BO 1747, 06.05.2008, (20) BO 1884-T.
Agar, 03.06.08.

Aethionema arabicum (L.) Andrz. ex DC., (1) BO 1098, 20.05.2007,
(10) BO 1243, 09.06.2007, (20) BO 1759, 07.05.2008, (20) BO
1742, 06.05.2008.

Ae. cordatum (Desf.) Boiss., (19) BO 1849-T. Agar, 02.06.2008, Ir
—Tur.

Ae. speciosum Boiss. & A.Huet, (4) BO 1147, 20.05.2007, (22) BO
1938, 04.06.2008, Ir — Tur.

Ae. oppositifolium (Pers.) Hedge, (4) BO 1025, 15.04.2007.

Ae. iberideum (Boiss.) Boiss. (4) BO 1024, 15.04.1007, (4) BO
1146, 20.05.2007, (6) BO 1103, 20.05.2007, (19) BO 1641,
18.04.2008, (21) BO 1945 — T. Agar, 04.06.2008.

Ae. caespitosum (Boiss.) Boiss. (9) BO 1138, 20.05.2007, (19) BO
1643, 18.04.2008, End. “NT”.

Ae. armenum Boiss., (20) BO 2017, 02.07.2008, (23) BO 2103,
02.07.2008, Ir — Tur.

Ae. grandifolorum Boiss. & Hohen., (10) BO 1158, 20.05.2007, Ir —
Tur.

Thlaspi arvense L. (20) BO 1891-T. Agar, 03.06.2008.

T. perfoliatum L.

= Microthlaspi perfoliatum (L) F. K. Mey., (1) BO 1019,
15.04.2007, (18) BO 1613, 18.04.2008, (20) BO 1744,
06.05.2008, (18) BO 1674, 05.05.2008.

T. violascens Boiss.

= Noccaea violascens (Schott & Kotschy) F. K. Mey,(18) BO 1673,
05.05.2008, End. “LC”.

T. lilacinum Boiss. & A.Huet. (18) BO 1683, 05.05.2008, End.
“LC”.

Although the length of the plant is given 8-20 cm in flora of
Turkey,in our specimens it can reach up to 30 cm.

“apical sinus absent” expression which is given in species description
is only relevant to the mature fruit. apical sinus can be seen in
immature fruits, therefore identification must be done with
mature fruit.

Capsella bursa — pastoris (L.) Medik, (19) BO 1701, 05.05.2008,
BO 1745, 06.05.2008.

Bunias orientalis L., (20) BO 2411, 28.06.2009.

Fibigia clypeata (L.) Medik., (18) BO 2187, 16.07.2008, (18) BO
1546, 20.08.2007.

F. eriocarpa (DC.) Boiss., (18) BO 1771-T. Agar, 02.06.2008.

Alyssum linifolium Steph. ex. Willd. var. linifolium, (20) BO 1733,
06.05.2008.

A. desertorum Stapf. var. desertorum, (20) BO 1743, 06.05.2008,
(20) BO 1654, 19.04.2008.

A. minus (L.) Rothm var. micranthum (C. A. Mey.) T. R. Dudley

= Alyssum simplex Rudolphi, (19) BO 1851, 02.06.2008, (20) BO
1875, 03.06.2008.

A. trichocarpum T.R.Dudley & Hub - Mor., (22) BO 1937 - T.
Agar, 04.06.2008, End. “VU”.

A. pseudo - mouradicum Hausskn. & Bornm. ex J.Baumgartner, (24)
BO 2143, 03. 07. 2008, End. “LC”.

A. bornmuelleri Hausskn. ex Degen, (7) BO 1122, 20.05.2007, (4)
BO 1152, 20.05.2007, (9) BO 1224, 09.06.2007, (19) BO 1709,
05.05.2008, End. “VU”.

A. pateri Nyar. subsp. pateri, (20) BO 2052, 02. 07. 2008, End.
“LC”. Ir—Tur.

A. condensatum Boiss. &Hausskn. subsp flexible (Nyar.)
T.R.Dudley, (20) BO 1604, 27.09.2007.

A. filiforme Nyar., (23) BO 2099, 02. 07. 2008, End. “LC”. Ir — Tur.

A. murale Walldst. & Kit. subsp. murale var. murale, (1) BO 1455,
27.07.2007.

Draba bruniifolia Steven subsp. bruniifolia (7) BO 1116,
20.05.2007, (19) BO 1642, 18.04.2008

D. bruniifolia Steven subsp. olympica (Sibth. ex DC.) Code
&Cullen, (4) BO 1026, 15.04.2007

D.nemorosa L. (19) BO 2304, 16.05.2009.

Erophila verna (L.) Chevall subsp. verna

= Draba verna L.,(19) BO 1633, 18.04.2008, (20) BO 1667,
20.04.2008

Arabis caucasica Willd. subsp. caucasica

(5) BO1027, 15.04.07, (6) BO 1112, 20.05.2007, (18) BO 1622,
18.04.2008.

*A., sagittata (Bertol.) DC., (20) BO 1852, 03.06.2008.

A. nova Vill. (18) BO 1696, 05.05.2008.

Bariy O©ZUDOGRU et al., The Flora of The Karababa Mountain (Sivas-Sarkisla/Turkey)



Turritis glabra L. (20) BO 1862-T. Agar, 03.06.2008.

T.laxa (Sibth. & Sm.) Hayek (18) BO 1682, 05.05.2008.

Nasturtium officinale R. Br., (20) BO 1856, 02.06.2008.

Barbarea trichopoda Hausskn. ex Bornm., (18) BO 1690,
05.05.2008, End. “NT™.

B. plantaginea DC.,(20) BO 1858-T. Agar, 02.06.2008.

Drabopsis verna C. Koch (25) BO 2315, 17.05.2009, Ir - Tur.

*Chorispora tenella (Pall.) DC., (3) BO 1134, 20.05.2007.

Hesperis bicuspidata (Willd.) Poir., (1) BO 1086, 20.05.2007, (17)
BO 1414, 09.07.2007.

Malcolmia africana (L) R. Br.

= Strigosella africana (L.) Botsch, (20) BO 1735, 06.05.2008.

Anchonium elichrysifolium (DC.) Boiss. subsp. canescens
(Hausskn. ex Bornm.) Cullen & Code, (7) BO 1119,
20.05.2007, (22) BO 1948, 04.06.2008, (19) BO 2210, 16. 07.
2008, End. “LC”. Ir- Tur.

Erysimum cuspidatum (M.Bieb.) DC. (20) BO 1892, 03.06.2008.

E. sintenisianum Bornm., (19) BO 1704, 05.05.2008. End. “LC”. Ir-
Tur.

E. thyrsoideum Boiss subsp. thyrsoideum., (6) BO 1107,
20.05.2007, (20) BO 1665, 20. 04. 2008, (10), BO 1439, 27. 07.
2007, End. “LC”.

*E. diffusum Ehrh., (20) BO 1597, 27.09.2007, (20) BO 2022,
02.07.2008.

E. crassipes Fisch & Mey., (20) BO 2259, 12. 08. 2008, (20) BO
1859, 03.06.2008.

Descuriana sophia (L.) Webb ex Prantl, (3) BO 1133, 20.05.2007,

Camelina rumelica Velen, (20) BO 1746, 06.05.2008.

C.hispida Boiss. var. hispida, (20) BO 1987- B. Tarikahya, D. Tére
& 0. Oztiirk, 02.07.2008

RESEDACEAE

Reseda lutea L. var. lutea, (10) BO 1444, 27.07.2007.

CISTACEAE

Cistus laurifolius L., (18) BO 2070 — B. Tarikahya, D. Tére & O.
Oztiirk, 02.07.2008, Med.

Helianthemum nummularium (L.) Miller subsp. nummularium, (1)
BO 1094, 20.05.2007,

H. canum (L.) Baumg., (14) BO1264, 10.06.2007, (17) BO 1409,
09.07.2007.

The specimens BO 2369 and 2395 are not classified in any group
according to the artificial group key which was given under the
species description in Flora of Turkey. In the key groups are
differing according to hair state which are stellate or simple. In
our specimens 4-hairs which grow from the same tubercule nor
simple neither stellate but lean to the same direction.

VIOLACEAE

Viola odorata L., (18) BO 1616, 18.04.2008.

V. siehana Becker, (25) BO 2312, 17.05.2009.

V. occulta Lehm., (18) BO 1628, 18.04.2008, (20) BO 1749,
06.05.2008.

*V. parvula G.Tineo, (1) BO.1017, 15.04.2007, (18) BO 1629,
09.02.2009.

POLYGALACEAE

Polygala supina Schreb., (20) BO 2334, 27.06.2009.

P. pruinosa Boiss. subsp. pruinosa, (20) BO 1896, 03.06.2008.

P. anatolica Boiss. & Heldr., (14) BO 1261, 10.06.2007, (18) BO
1793, 02.06.2008.

CARYOPHYLLACEAE

Arenaria serpyllifolia L., (19) BO 1806, 02.06.2008, (20) BO 1886,
03.06.2008.

A.cucubaloides Smith, (12) BO 1228, 09. 06. 2007, Ir — Tur.

A. ledebouriana Fenzl. var. ledebouriana, (20) BO 2041,
02.07.2008, (23) BO 2113, 02.07.2008, End.“LC".

A. drypidea Boiss., (2) BO 1306, 04. 07. 2007, End. “LC”. Ir - Tur.

Minuartia hirsuta (M.Bieb.) Hand.—Mazz. subsp. falcata (Griseb.)
Mattf., (18) BO 1772, 02.06.2008

*M. recurva (All.) Schilz & Thell. subsp. oreina (Mattf.) McNeill,
(12) BO 1227, 09.06.2007.

M. juniperina (L.) Maire & Petitm., (13) BO 1230, 09.06.2007.

M. umbellulifera (Boiss.) McNeill subsp. umbellulifera var.
umbellulifera, (23) BO 2127, 02.07.2008, (7) BO 1333,
04.07.2007, (17) BO 1407, 09.07.2007, End. “LC”.

M. hamata (Hausskn.) Mattf., (20) BO 1885, 03.06.2008.

M. anatolica (Boiss.) Woron. var. arachnoidea McNeill, (20) BO
2039, 02.07.2008, End. “LC”. Ir-Tur.
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M. erythrosepala (Boiss.) Hand.-Mazz. var. cappadocica (Boiss.)

McNeill, (7) BO 1208, 09.06.2007, (14)
10.06.2007, End. “LC”. Ir — Tur.

BO 1265,

Stellaria holostea L., (16) BO 2092, 02.07.2008, (18) BO 1684,

05.05.2008.
Cerastium chlorifolium Fisch. & C.A.Mey.,
06.05.2008,(19) BO 1833, 02.06.2008.

(20BO 1727,

C. dichotomum L. subsp. dichotomum, (6) BO 1113, 07.11.2007.
Holosteum umbellatum L. var. umbellatum, (20) BO 1651,

19.04.2008.

*Dianthus strictus Banks. & Sol. var. strictus, (10) BO 1420,

27.07.2007.

D. zederbaueri Vierh. (7) BO 1207, 06. 2007, (9) BO 1351, 04. 07.

2007, (16)BO 1398, 09. 07. 2007, End. “LC”. Ir — Tur.

D. crinitus Sm. var. crinitus, (1) BO 1293, 04.07.2007, (19) BO

2211, 16.07.2008.

D. engleri Hausskn. & Bornm., (7)BO 1344, 04.07.2007, (9) BO
1352, 04.07.2007, (23) BO 2105, 02.07.2008, End. “NT”. Ir —

Tur.

D. zonatus Fenzl. var. hypochlorus (Boiss. & Heldr. ) Reeve, (10)

BO 1438, 27.07.2007.

D. calocephalus Boiss., (1) BO 1168, 09.06.2007, (20) BO 2014,

02.07.2008

Petrorhagia alpina (Habl.) P.W.Ball & Heywood subsp.olympica
(Boiss.) P.W.Ball & Heywood, (20) BO 2051, 02.07.2008, (23)

BO 2132, 02.07.2008.
Saponaria glutinosa M.Bieb., (18) BO 2188, 16.07. 2008.

S. prostrata Willd. subsp. prostrata (20) BO 2226, 16.07.2008, End.

“LC”. Ir=Tur.

Vaccaria pyramidata Medik. var. grandiflora (Fisch. ex DC) Cullen,

(20) BO 2028, 02.07.2008.
Silene italica (L.) Pers., (18) BO 2061, 02.07.2008.

S. marschallii C. A. Mey., (19) BO 1838, 02. 06. 2008, (21) BO

1925, 04.06.2008, Ir-Tur.

S. armena Boiss. var armena, (20) BO 1596, 27. 09. 2007, (20) BO

2001, 02.07.2008, End. “LC”.

S. spergulifolia (Desf.) M.Bieb., (23) BO 2061, 02.07.2008, (21)

BO 1928, 04.06.2008, Ir-Tur.

S. supina M.Bieb. subsp. pruinosa (Boiss.) Chowdhuri, (20) BO

2035, 02.07.2008.

S. montbretiana Boiss., (18) BO 1783, 02.06.2008, (20) BO 1853,

03. 06. 2008, Ir — Tur.
S. arguta Fenzl., (19) BO 1804, 02.06.2008, Ir — Tur.

S. dianthoides Pers., (7) BO 1204, 09.06.2007, (19) BO 1805,

02.06.2008, Ir — Tur.
S. odontopetala Fenzl, (20) BO 1591, 27.09.2007.

S. vulgaris (Moench) Garcke var. vulgaris, (18) BO 2180,

16.07.2008.

S. caryophylloides (Poiret) Otth subsp. caryophylloides, (24) BO

2148, 03.07.2007, Ir-Tur.

S. caryophylloides (Poiret) Otth subsp. mashmenaea (Boiss.) Coode

& Cullen, (23) BO 2117, 02. 07. 2008, End. “LC”.

S. nuncupanda Coode & Cullen, (4) BO 1505, 30.07.2007, End.

“Lcr.

S. compacta Fischer, (1) BO 1450, 27.07.2007, (18) BO 1552, 25.

09. 2007.

S. alba (Miller) E.H.L.Krause subsp. divaricata (Reichb.) Walters
=S. pratensis (Rafn) Gren. & Godr. subsp. divaricata (Reichnb.)

McNeill & H. C.
Prent, (13) BO 1236, 09.06.2007.

S. alba (Miller) E.H.L.Krause subsp. eriocalycina (Boiss.) Walters
=S. pratensis (Rafn) Gren. & Godr. subsp. eriocalycina (Boiss.)

McNeill & H. C.

Prent., (20) BO 1592, 27.09.2007 , (19) BO 1844, 02.06.2008, (18)

BO 1784, 02.06.2008.

S. conica L., (20) BO 1876, 03.06.2008, (20) BO 2000, 02.07.2008.

ILLECEBRACEAE

Herniaria glabra L., (20) BO 1599, 27. 09. 2007, (20) BO 2015,
02.07.2008

H. incana Lam., (20) BO 1900, 03.06.2008, (23) BO 2115,
02.07.2008.

Paronchia kurdica Boiss. subsp. kurdica var. kurdica, (16) BO

2383, 28.06.20009.
P. argyroloba Stapf, (16) BO 1391, 09.07.2007, End. “NT”.
P. galatica Chaudhri, (6) BO 1198, 09.06.2007, End. “LC”.
Scleranthus uncinatus Schur., (19) BO 2291, 03.10.2008.
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POLYGONACEAE

Polygonum bistorta L.subsp. bistorta (13) BO 1234, 09.06.2007,
Euro-Sib.

P.cognatum Meisn., (19) BO. 1846, 02.06.2008.

P. aviculare L. (20) BO. 2286, 01.10. 2008.

Rumex acetosella L., (2) BO 1303, 04.07.2007, (20) BO 1854,
03.06. 2008.

R. scutatus L., (4) BO, 1373, 04.07.2007, (10) BO 1510, 30.07.2007.

*R. tuberosus L. subsp. tuberosus, (19) BO 1579, 25.09.2007.

R. tuberosus L. subsp. horizontalis (C.Koch) Rech.f., (10) BO 1375,
04.07.2007.

R. angustifolius Campd. subsp. angustifolius, (4) BO 1151, 20. 05.
2007, Ir — Tur.

R. crispus L., (10) BO 1424, 27.07.2007.

CHENOPODIACEAE

Beta lamatogona Fisch. & C.A.Mey., (19) BO 2251, 12.08.2008, Ir
—Tur.

Chenopodium botrys L., (10) BO 1436, 27.07.2007.

C. foliosum (Moench) Aschers., (16) BO 1531, 20.08.2007, (20) BO
1903, 03.06.2008.

C. album L. subsp. album var. aloum, (20) BO 1607, 27.09.2007.

AMARANTHACEAE

Amaranthus retroflexus L., (20) BO 2288, 01.10.2008.

TAMARICACEAE

Myricaria germanica (L.) Desv., (20) BO.1902, 03.06.2008.

HYPERICACEAE

Hypericum elongatum Ledeb. subsp. elongatum, (18) BO 1770,
02.06.2008, (19) BO 1807, 02.06.2008, (23) BO 2133,
02.07.2008, Ir — Tur.

H. elongatum Ledeb. subsp. microcalycinum, (Boiss. & Heldr.)
Robson (20) BO 1994, 02.07.2008, Ir — Tur.

H. thymbrifolium Boiss. & Noé, (16) BO 1386, 09.07.2007, End.
“LC”. Ir—Tur.

H. scabrum L., (6) BO 1202, 09.06.2007, (21) BO 1918,
04.06.2008, Ir — Tur.

H. origanifolium Willd., (19) BO 2212, 16.07.2008.

H. perforatum L., (20) BO 1602, 27.09.2007, (18) BO 2165,
16.07.2008.

MALVACEAE

Malva neglecta Wallr., (10) BO 1447, 27.07.2007, (19) BO 1581,
25.09.2007.

Alcea biennnis Winterl, (20) BO 2290, 29.09.2008.

LINACEAE

Linum tenuifolium L., (20) BO 2229, 06.08.2008, (18) BO 2080,
02.07.2008.

L. obtusatum (Boiss.) Stapf, (4) BO 1154, 20.05.2007, (18) BO
1693, 05.05.2008, (22) BO 1946, 04.06.2008, End. “LC”. Ir-
Tur.

GERANIACEAE

Geranium tuberosum L. subsp. tuberosum, (1) BO 1093,
20.05.2007.

G. pyrenaicum Burm F. (14) BO 1262, 10.06.2007, (16) BO 1394,
09.07.2007,

G. cinereum Cav. subsp. subacaulescens (L’Hér. ex DC.) Hayek
var. subacutum (Boiss.) P.H.Davis & Roberts, (6) BO 1104,
20.05.2007, (18) BO 1711, 05.05.2008, End. “LC™. Ir-Tur.

Erodium absinthoides Willd. subsp. absinthoides (7) BO 1118, 20.
05. 2007, (24) BO 2149 — B. Tarikahya, D. Tore & O. Oztirk,
03.07.2008, End. “LC”. Ir-Tur.

E. cicutarium (L.) L’ Hér subsp. cicutarium, (20) BO 1663,
20.04.2008.

RUTACEAE

Haplophyllum telephioides Boiss., (1) BO 1082, 20.05.2007, End.
“LC”. Ir-Tur.

ACERACEAE

Acer hyrcanum Fisch. & C.A.Mey. subsp. hyrcanum (16) BO 2376,
28.06.2009, Euro — Sib. (Det: H. Altindzlu)

CELASTRACEAE

Euonymus verrucosus Scop., (18) BO 1553, 25.09.2007, (21) BO
1920, 03.06.2008.

FABACEAE

Genista albida Willd., (1) BO 1182, 09.06.2007, (22) BO 1864,
04.06.2008.

Astragalus haussknectii Bunge, (22) BO 1932, 04.06.2008, End.
“NT”. Ir=Tur.

A. densifolius Lam. subsp. densifolius, (18) BO 2174, 16.07.2008,
End. Ir-Tur.

A. listoniae Boiss., (18) BO 2160, 16.07.2008, (20) BO 2265,
16.08.2008, End. “VU”.Ir-Tur.

A. nanus DC., (23) BO 2104~ B. Tarikahya, D. Tére & O. Oztiirk,
02.07.2008.

A. tauricolus Boiss., (6) BO 1110, 20.05.2007, (13) BO 1233,
09.06.2008, End. “LC”.Ir-Tur.

A. fraxinifolius DC., (1) BO 1491, 30.07.2007, Ir-Tur.

A. melanophrurius Boiss., (18) BO 1801, 02.06.2008, End. “NT”.

Ir=Tur.

A. pinetorum Boiss., (20) BO 2021, 02.07.2008, End. “LC”. Ir -
Tur.

*A. barba-jovis DC. var. candicans Sirj., (1) BO 1480, 27.07.2007,
End. Ir-Tur.

A. compactus Lam. (18) BO 2423-T.Agar & G. Zarre, 17.07.2009,
End. “LC”. Ir-Tur.

A. podperae Sirj., (24) BO 2151, 03.07.2008, End. Ir-Tur.

A. brachypterus Fisch., (2) BO 1308, 04.07.2007, End. “LC”. Ir -
Tur.

A.lagurus Willd., (1) BO 1481, 27.07.2007, Ir=Tur.

A. lineatus Lam. var. lineatus, (18) BO 1785, 02.06.2008,

A. ornithopodioides Lam., (20) BO 1894-T. Agar, 03.06.2008, Ir—
Tur.

*A. alyssoides Lam. (9) BO 1223, 09.06.2007, (15) BO 1274,
10.06.2007, Ir-Tur.

A. hirsutus Vahl, (4) BO 1153, 20.05.2007, (19) BO 1823,
02.06.2008, End. “LC”.

A. fragrans Willd., (20) BO 1879, 03.06.2008, Ir — Tur.

A. spruneri Boiss., (4) BO 1148, 20.05.2007, (18) BO 1672,
05.05.2008.

A. angustifolius Lam. subsp. angustifolius var. angustifolius, (7)
BO 1206, 09.06.2007, (15) BO 1268, 10.06.2007, (23) BO
2124, 02.07.2008.

Vicia cracca L. subsp. stenophylla Velen, (1) BO 1179, 09.06.2007.

V. truncatula Fisch. ex M.Bieb., (18) BO 1796, 02.06.2008, Euro-
Sib.

Lathyrus brachypterus Cel. var. brachypterus, (16) BO 2374,
28.06.2009, End. “LC”. Ir-Tur.

L. pratensis L., (18) BO 2167, 16.07.2008, Euro-Sib.

L. czeczottianus Bassler, (18) BO 1790, 02.06.2008, End. “LC”.

L. roseus Steven (18) BO 2079, 02.07.2008, Hyr.—Eux.

Ononis spinosa L. subsp. leiosperma (Boiss.) Sirj., (10) BO 1384,
04.07.2007.

Trifolium repens L. var repens, (19) BO 1572, 25.09.2007.

T. pratense L. var. pratense, (16) BO 1530, 20.08.2007, (18) BO
2170, 16.07.2008.

T. ochroleucum Huds., (16) BO 1387, 09.07.2007, (20) BO 2016,
02.07.2008.

T. pannonicum Jacg. subsp. elongatum (Willd.) Zohary, (18) BO
1789, 03.06.2008, End. “LC”.

T. arvense L.var. arvense, (1) BO 1296, 04.07.2007.

Melilotus officinalis (L.) Desr., (18) BO 1551, 25.09.2007.

Trigonella velutina Boiss., (20) BO 1908, 03.06.2008, Ir—Tur.

T. fischeriana Ser., (18) BO 1778, 02.06.2008, Ir-Tur.

T. monantha C. A. Mey. subsp. noeana (Boiss.) Hub. — Mor.

= Medicago monantha Blatt subsp. noeana (Boiss.) Greuter &
Burdet, (20) BO 1867, 03. 06. 2008, Ir-Tur.

Medicago x varia Martyn, (10) BO 1442, 27.07.2007.

M. minima (L.) Bartram var. minima, (20) BO 1868, 03.06.2008.

Dorycnium graecum (L.) Ser., (18) BO 2168, 16.07.2008, Eux.

Lotus corniculatus L. var. corniculatus, (16) BO 1520, 20.08.2007.

Anthyllis. vulneraria L. subsp. boissieri (Sagorski) Bornm., (20) BO
2040, 02.07.2008.

*A. vulneraria L. subsp. pulchella (Vis.) Bornm., (23) BO 2119,
02.07.2008.

Coronilla orientalis Miller var. orientalis, (1) BO 1170, 09.06.2007,
(10) BO 1244, 09.06.2007, (20) BO 1915, 03.06.2008.

C. varia L. subsp. varia, (10) BO 1379, 04.07.2007.

Hedysarum varium Willd., (10) BO 1380, 04.07.2007, Ir — Tur.

Onobrychis cornuta (L.) Desv., (6) BO 1106, 20.05.2007, (12) BO
1229, 09.06.2007, IrTur.

0. montana DC. subsp. cadmea (Boiss.) P.W.Ball., (13) BO 1235,
09.06.2007.

0. oxyodonta Boiss., (20) BO 2054, 02.07.2008, (24) BO 2145,
03.07.2008.
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0. hypargyrea Boiss., (20) BO 2013, 02.07.2008.

Ebenus laguroides Boiss. var. laguroides, (13) BO 1232,
09.06.2007, (17) BO 1415, 09.07.2007, End. “LC”. Ir- Tur.

ROSACEAE

Prunus divaricata Ledeb. var. divaricata, (10) BO 1255, 09.06.2007.

*P. cocomilia Ten. (10) BO 1155, 20.05.2007.(Det:A.A.Dénmez)

Filipendula vulgaris Moench, (18) BO 2175, 16.07.2008, Euro-Sib.

Rubus canescens DC. var. glabratus (Godron) Davis & Meikle, (1)
BO 1468, 27.07.2007.

Potentilla meyeri Boiss., (7) BO 1343, 04.07.2007, Ir- Tur.

P. recta L., (1) BO 1448, 27.07.2007, (19) BO 1582, 25.09.2007.

P. reptans L., (20) BO 2292, 29.10.2008.

P. speciosa Willd. var. speciosa, (17) BO 1413, 09.07.2007, (16) BO
1533, 20.08.2007.

Fragaria vesca L., (20) BO 2275, 29.09.2008.

*Geum urbanum L., (16) BO 2089, 02.07.2008, Euro-Sib.

Orthurus heterocarpus (Boiss.) Juz., (21) BO 1930, 04.06.2008.

Agrimonia eupatoria L., (18) BO 2163, 16.07.2008.

Sanguisorba minor Scop. Subsp. muricata (Spach) Brig., (1) BO
1476, 27.07.2007.

Alchemilla mollis (Buser) Rothm., (10) BO 1378, 04.07.2007.

Rosa hemisphaerica J. Herrm., (10) BO 1435, 27. 07. 2007, Ir—Tur.

R. pulverulenta M.Bieb., (17) BO 1541, 20.08.2007.

R. canina L., (2) BO 1315, 04.07.2007.

R. heckeliana Tratt. subsp. orientalis (Dupont) Meikle, (16) BO
1513, 20. 08. 2007, Ir-Tur.

Cotoneaster nummularia Fisch. & C.A.Mey., (10) BO 1254,
09.06.2007, (18) BO 1544, 20.08.2007.

Crataegus tanacetifolia (Lam.) Pers., (18) BO 1549, 20. 08. 2007,
End. “LC”.

C. meyeri Pojark., Sivas: Sarkisla, Kavak-Cehennemdere arasi,
kalker kayalik, 1450 m,23.07.1979, Ekim 4580, Ir-Tur.

Sorbus umbellata (Desf.) Fritsch var. umbellata, (1) BO 1459,
27.07.2007, (18) BO 2276, 25.09.2007.

S. umbellata (Desf.) Fritsch var. cretica (Lindl.) Schneider, (18) BO
1554, 29.09.2008.

*S, torminalis (L.) Crantz var. pinnatifida Boiss. (18) BO 2280,
29.09.2008.

Pyrus eleagnifolia Pallas subsp. eleagnifolia, (18) BO 1548,
20.08.2007.

LYTHRACEAE

Lythrum salicaria L., (20) BO 2231, 16.07.2008, Euro-Sib.

ONAGRACEAE

Epilobium angustifolium L., (1) BO 1451, 27.07.2007, (18) BO
2185, 16.07.2008.

E. hirsutum L., (20) BO 2270, 19.08.2008.

E. montanum L., (18) BO 2249, 12.08.2008, Euro-Sib.

CUCURBITACEAE

Bryonia aspera Steven ex. Ledeb., (16) BO 1523, 20.08.2007.

CRASSULACEAE

Sedum acre L., (4) BO 1369, 04.07.2007, (20) BO 2032, 02.07.2008.

S. album L., (2) BO 1305, 04.07.2007, (4) BO 1370, 04.07.2007,
(18) BO 2178, 16.07.2008.

S. subulatum (C. A. Mey.) Boiss., (7) BO 1332, 04.07.2007.

S. sempervivoides Bieb., (4) BO 1368, 04.07.2007, (19) BO 2196,
16.07.2008.

S. pallidum Bieb., (1) BO 1292, 04.07.2007, (20) BO 2037,
02.07.2008.

SAXIFRAGACEAE

Saxifraga kotschyi Boiss., (19) BO 1636, 18.04.2008.

PARNASSIACEAE

Parnassia palustris L., (18) BO 2248, 12.08.2008.

GROSSULARIACEAE

Ribes orientale Desf., (10) BO 1156, 20.05.2007, (21) BO 1924,
04.06.2008.

APIACEAE

Astrantia maxima Pallas subsp. haradjanii (1.Grint.) Rech. f. (18)
BO 2162, 16.07.2008, End.

Eryngium campestre L. var. virens Link, (20) BO 2274, 28.09.2008.

E. polycephalum Hausskn. ex Wolff, (1) BO 1483, 27.07.2007, (19)
BO 2284, 29.09.2008, End. “LC”. Ir-Tur.

Chaerophyllum macrospermum (Sprengel) Fisch. & C.A.Mey., (1)
BO 1453, 27.07.2007, (19) BO 1578, 25.09.2007, Ir-Tur.
Grammosciadum daucoides DC. (18) BO 1768, 02.06.2008, Ir-Tur.
Anthriscus nemorosa (Bieb.) Sprengel, (18) BO 1694, 05.05.2008.

Scandix stellata Banks & Sol., (10) BO 1165, 20.05.2007.
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S. pecten - veneris L., (18) BO 1797, 02.06.2008.

Bunium microcarpum (Boiss.) Freyn subsp. microcarpum (16) BO
1392, 09. 07. 2007, (23) BO 2098, 02.07.2008, E. Medit.

Carum carvi L., (20) BO 1880, 03.06.2008.

Pimpinella tragium Vill. subsp. polyclada (Boiss. & Heldr.) Tutin,
(1) BO 1295, 04.07.2007, (16) BO 1519, 20.08.2007. (18) BO
2157, 19.11.2008.

*P, peucedanifolia Fisch. ex Ledeb., (16) BO 1534, 20.08.2007, Ir—
Tur.

Sium sisarum L. var. lancifolium (Bieb.) Thell., (20) BO 2268,
19.08.2008.

Prangos meliocarpoides Boiss. var. meliocarpoides, (1) BO 1084,
20.05.2007, (4)BO 1367, 04.07.2007, End. “LC”. Ir=Tur.

P. uechtritzii Boiss. & Hausskn., (2) BO 1316, 04.07.2007, End.
“LC”. Ir-Tur.

Bupleorum rotundifolium L. (20) BO 2027, 02.07.2008.

B. croceum Fenzl (20) BO 2029, 02. 07. 2008, Ir—Tur.

B.gerardii All., Sivas: Sarkisla, Karababa Dagl, Karlik tepe,
kayaliklar, 2200 m, 22.07.1979, Ekim 5242.

Falcaria vulgaris Bernh., (10)BO 1429, 27.07.2007, (20) BO 2220,
16.07.2008.

Xanthogalum purpurascens Avé-Lall., Sivas:Sarkisla, Cergialan
kdyu giineyi, Cehennemdere, 1700 m, 23.07.1979, Ekim 4389.

Ferulago platycarpa Boiss. & Balansa, (1) BO 1466, 27.07.2007,
(19) BO 2258, 12.08.2008, End. “LC”. Ir - Tur.

Peucedanum palimbioides Boiss.

= Dichoropetalum palimbioides (Boiss.) Pimenov & Kljuykov,
(17) BO 1537, 20.08.2007. End. “LC”. Ir - Tur.

Pastinaca sativa L. subsp. urens (Req. ex. Godron) Celak., (20) BO
2227, 16.07.2008

Malabaila pastinacifolia Boiss. & Balansa, (18) BO 2189,
16.07.2008, End. Ir-Tur.

Heracleum platytaenium Boiss., (20) BO 2264, 16.08.2008, End.
“LC”. Eux.

Laser trilobum (L.) Borkh., (18) BO 2358, 27.06.2009.

Torilis leptophylla (L.) Rchb. (20) BO 2012, 02.07.2008

Caucalis platycarpos L. (18) BO 2156, 16.07.2008, (20) BO 1887,
03.06.2008.

CAPRIFOLIACEAE

S.ebulus L., Sivas: Sarkisla, Orenyurt-Karlik tepe arasi, Cirgir dere,
1750 m, 22.07.1979, Ekim4505, Euro-Sib.

Viburnum lantana L., (16) BO 1514, 20.08.2007, (21) BO 1923,
04.06.2008, Euro-Sib.

Lonicera caucasica Pallas subsp. orientalis (Lam.) D.F.Chamb. &
Long., (18) BO 1545, 20.08. 2007, (18) BO 2250, 12.08.2008,
End. “LC”.

VALERIANACEAE

Valerianella locusta (L.) Laterr., (20) BO 1656, 07.05.2008, Euro—
Sib.

V. carinata Loisel, (20) BO 1656, 19.04.2008.

MORINACEAE

Morina persica L. var. persica, (10) BO 1381, 04. 07. 2007, Ir-Tur.

DIPSACACEAE

Dipsacus laciniatus L., (20) BO 2228, 04.08.2008.

Cephalaria procera Fisch. & Avé-Lall., (1) BO 1474, 27.07.2007,
Ir-Tur.

Scabiosa columbaria L. subsp. ochroleuca (L. Celak var.
ochroleuca (L.) Coulter, (16) BO 1518, 20.08.2007, (19) BO
1576, 25.09.2007.

S. argentea L., (1) BO 1290, 04.07.2007.

S. rotata Bieb. (20) BO 1898, 03.06.2008, Ir—Tur.

Pterocephalus pinardii Boiss., (4) BO 1503, 30.07.2007, End.
“LC”. E. Med.

ASTERACEAE

Inula oculus cristi L. (20) BO 2005, 02.07.2008, Euro-Sib.

1. montbretiana DC., (10) BO 1443, 27.07.2007, (20) BO 2069,
02.07.2008, Ir—Tur.

1. heterolepis Boiss., Sivas: Sarkisla, Kavak — Cehenenemdere arasl,
kalker kayalik, 1450 m, 23.07.1979, Ekim 5246, E.Medit.
Helichrysum chionophilum Boiss. & Balansa, (9) BO 1347,

04.07.2007, (23) BO 2123, 02.07.2008, End. “LC”.

H. plicatum DC. subsp. plicatum, (4) BO 1502, 30.07.2007, (23)
BO 2126, 02.07.2008.

H. armenium DC. subsp. araxinum (Kirp.)Takht., (16) BO 1393,
09.07.2007, (4) BO 1361, 04.07.2008, Ir-Tur.

Logfia arvensis (L.) Holub (24) BO 2146, 03.07.2008.
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Erigeron acer L. subsp. acer, (16) BO 1515, 20.08.2007.

*Doronicum orientale Hoffm., (1) BO 1083, 20.05.2007, (18) BO
1689, 05.05.2008.

Senecio cilicius Boiss.,

=Jacobaea cilicia (Boiss.) B. Nord., (19) BO 1574, 25.09.2007,
End. “LC”. Ir-Tur.

S. pseudo — orientalis Schischkin, (7) BO 1334, 04.07.2007, (19) BO
2218, 16.07.2008, Ir-Tur.

S. vernalis Waldst. & Kit.

= S. leucanthemifolius Poir.subsp. vernalis (Waldst. & Kit) Greuter,
(20) BO 1609, 27.09.2007.

Tussilago farfara L., (18) BO 1614, 18.04.2008, Euro-Sib.

Anthemis cretica L. subsp. anatolica (Boiss.) Grierson, (23) BO
2100, 02.07.2008.

A. tinctoria L. var. pallida DC., (20) BO 2340, 27.06.2009.

A. melanoloma Trautv. subsp. melanoloma, (18) BO

1777,02.06.2008, End. “LC”.

Achillea goniocephala Boiss. & Bal., (16) BO 1390, 09.07.2007, (4)

BO 1358, 04.07.2007, End. “LC”. IrTur.
A. setacea Waldst. & Kit., (16) BO 1517, 20.08.2007, Euro-Sib.
A. kotschyi Boiss. subsp. kotschyi, (19) BO 1583, 25.09.2007.
A. biebersteinii Afan., (10) BO 1257, 09.06.2007, (19) BO 1570,
25.09.2007, Ir-Tur.

*Tanacetum corymbosum (L.) Sch. subsp. corymbosum, (7) BO
1342, 04.07.2007.

T. poteriifolium (Ledeb.) Grierson, (18) BO 2164, 16.07.2008, Eux.

T. armenum (DC.) Sch. Bip., (1) BO 1101, 20.05.2007, (22) BO
1935, 04.06.2008.

T. nitens (Boiss. & Nog) Grierson, (7) BO 1331, 04.07.2007, End.
“LC”. Ir=Tur.

T. haussknechtii (Bornm.) Grierson, (6) BO 1193, 09.06.2007, (19)
BO 1831, 02.06.2008, End. “VU”. Ir=Tur.

Tripleurospermum oreadas (Boiss.) Rech. f. var. oreadas, (19) BO
1821, 02.06.2008.

T. sevanense (Manden) Pobed, (20) BO 2045, 02.07.2008.

Artemisia absinthium L. (18) BO 2278, 29.09.2008.

Arctium minus (Hill) Bernh. subsp. pubens (Bab.) Arénes, (10) BO

1422, 27.07.2007, Euro-Sib.

Onopordum turcicum Danin, (10) BO 1431, 27.07.2007, Ir=Tur.

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

=C. leucocephalum Spreng. subsp. leucocephalum, (16) BO 1525,

20.08.2007, Ir-Tur.
C. hypoleucum DC., (16) BO 1527, 20.08.2007, Eux.
C. elodes Bieb., (10) BO 1427, 27.07.2007, Ir-Tur.
Carduus nutans L.sensu lato (18) BO 2177, 16.07.2008, (10) BO
1382, 04.07.2007.

Jurinea pontica Hausskn. & Freyn ex Hausskn., (20) BO 2239,
11.08.2008, End. “LC”. Ir-Tur.

Centaurea aggregata Fisch. & C.A.Mey. ex DC. subsp. aggregata,
(1) BO 1299, 04.07.2007

C. virgata Lam., (2) BO 1304, 04.07.2007.

C. drabifolia Sm. subsp. cappadocica (DC.) Wagenitz, (7) BO 1330,
04.07.2007. End. “LC”.

C. drabifolia Sm. subsp. detonsa (Bornm.) Wagenitz, (9) BO 1349,
04.07.2007. End. “LC”.
C.polypodifolia Boiss. var. polypodifolia, Sivas: Sarkisla, Orenyurt-
Karlk tepe arasi, Cir¢ir dere, 1750 m, 22.07.1979, Ekim 3990,
Ir=Tur.
. solsititialis L. subsp. solsititialis, (20) BO 2024, 02.07.2008.
. urvillei DC. subsp. stepposa Wagenitz, (2)BO 1317, 04.07.2007,
Ir=Tur.
. carduiformis DC. subsp. carduiformis var. carduiformis, (24)
BO 2138, 03.07.2008, Ir-Tur.
C. mucronifera DC., (15) BO 1271, 10. 06. 2007, (17) BO 1412,
09.07.2007, End. “LC”. Ir-Tur.

C. pichleri Boiss. subsp. pichleri, (1) BO 1090, 20.05.2007, (19) BO
1832, 02.06.2008.

C. triumfettii All., (20) BO 1832, 06.2008, (18) BO 1681,
05.05.2008.
C. depressa Bieb., (20) BO 2030, 02.07.2008.
Crupina crupinastrum (Moris) Vis., (20) BO 2331, 27.06.2009.
Carlina oligocephala Boiss. & Kotschy subsp. oligocephala, (10)
BO 1440, 27.07.2007.

Xeranthemum annuum L., (1) BO 1460, 27.07.2007.

Chardinia orientalis (L.) Kuntze., (20) BO 2008, 02. 07. 2008, (19)
BO 2201, 16.07.2008.

OO0
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Echinops ritro L., (1) BO 1475, 27.07.2007, (19) BO 2256,
12.08.2008.

Cichorium intybus L., (10) BO 1426, 27.07.2007.

Scorzonera cana (C. A. Mey.) Hoffm. var. jacquiniana (W. Koch)
Chamberlain, (18) BO 1781, 02.06.2008.

S. cana (C. A. Mey.) Hoffm. var. radicosa (Boiss.) Chamberlain

=Podospermum radicosum (Boiss.) Gemeinholzer & Greuter, (15)
BO 1270, 10.06.2007.

S. suberosa C. Koch subsp. suberosa, (1) BO 1091, 20.05.2007, Ir—
Tur.

S. mollis Bieb. subsp. szowitzii (DC.) Chamberlain, (1) BO 1091,
20.05.2007, Ir—Tur.

S. eriophora DC., (1) BO 1181, 09.06.2007, (18) BO 1780,
02.06.2008, End. “LC”.

S. sericea DC., (17) BO 1406, 09.07.2007, End. “LC”.

S. tomentosa L., (4)BO 1360, 04.07.2007, (4) BO 1497, 30.07.2007,
End. “LC”. Ir-Tur.

Tragopogon longirostris Bisch. ex Sch. Bip. var. longirostris

= T.porrifolius L. subsp. longilostris (Sch. Bip.) Greuter, (4) BO
1500, 30.07.2007.

T. dubius Scop., (20) BO 1877, 03.06.2008.

T. bubhtalmoides (DC.) Boiss. var. bubhtalmoides, (19) BO 1575,
25.09.2007, Ir-Tur.

Leontodon hispidus L. var. hispidus, (16) BO 1522, 20.08.2007,
(20) BO 2273, 28.09.2008.

L. asperrimus (Willd.) Ball (19) BO 2213, 16.07.2008, IrTur.

L. crispus Vill. subsp. asper (Waldst. & Kit.) Rohl. var. asper, (16)
BO 1389, 09.07.2007,

Picris strigosa M.Bieb., (10) BO 1441, 27.07.2007, Iran-Tur.

Hieracium medianiforme (Litw. & Zahn) Juxip, (18) BO 2351,
26.06.2009, Eux.

H. pannosum Boiss., (16) BO 1388, 09.07.2007, (4) BO 1495,
30.07.2007, E. Med.

*H. paphlagonicum Freyn. & Sint.

= H. chalcidicum Boiss. & Heldr. subsp. paphlagonicum (Freyn &
Sint.) Greuter, (19) BO 1590, 25.09.2007, End. “LC”.

H. cappadocicum Freyn.

= H. chalcidicum Boiss. & Heldr. subsp. cappadocicum (Freyn)
Greuter, (18) BO 1568, 27.07.2007, End. “VU”.

Pilosella hoppeana (Shult.) F. W. Schultz &Sch. Bip. subsp. troica
(Zahn) P.D.Sell & C.West, (1) BO 1456, 27.07.2007, (19) BO
1589, 25.09.2007.

P. piloselloides (Vill.) Sojak subsp. piloselloides, (1) BO 1289,
04.07.2007.

P. cymosa (L.) F. W. Schultz & Sch.Bip. (18) BO 2063, 02.07.2008,
Euro-Sib.

P. x fallax (Willd.) Arv. — Touv., (19) BO 2216, 16.07.2008

P x macrotricha (Boiss.) F. W. Schultz & Sch.Bip., (10)BO 1372,
04.07.2007.

Cicerbita mulgedioides (Sch. Bip. ex Vis. & Pan¢.) Beauverd, (7)
BO 1337, 04.07.2007.

*Cephalorrhynchus tuberosus (Steven) Schchian (18) BO 2155,
16.07.2008

Lactuca serriola L., (20) BO 1605, 27.09.2007.

Scariola viminea (L.) F. W. Schmidt, (1) BO 1449, 27.07.2007.

S. orientalis (Boiss.) Sojak, (10) BO 1445, 27.07.2007.

Lapsana communis L. subsp. alpina (Boiss. & Balansa) P.D.Sell,
(16) BO 1516, 20.08.2007, Eux.

L. communis L. subsp. adenophora (Boiss.) Rech. f., (16) BO 1399,
09.07.2007.

L. communis L. subsp. intermedia (M.Bieb.) Hayek, (19) BO 1573,
25.09.2007.

Taraxacum microcephaloides Soest, (3) BO 1129, 20.05.2007.

T. serotinum (Waldst. & Kit. ) Poir., (18) BO 1560, 25.09.2007.

T. syriacum Boiss., (1) BO 1477, 27.07.2007, (1) BO 1492,
30.07.2007, Ir-Tur.

Chondrilla juncea L. var. juncea, (20) BO 2262, 16.08.2008.

*Crepis dioritica Schott & Key. ex Boiss., (17) BO 2401,
28.06.2009, End. “LC”. Ir-Tur.

Although it is given that scapes has 1-2(-3) capitula in Flora of
Turkey, in our collections it can have 4 capitula in some
specimens. Distrubition of the species is given as A7-8, B9, C5
according to the grid system (Davis,1965).This record of the
species fill the gap between the C5 and A7 grids and it can be
an example for the North-south plant migration which has
occured in Pleistocene .
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C. armena DC., (6) BO 1191, 09.06.2007, (15) BO 1273,
10.06.2007, End. “LC”. Ir-Tur.

C. sancta (L.) Babc., (18) BO 1567, 25.09.2007, (20) BO 1739,
06.05.2008.

CAMPANULACEAE

Campanula rapunculoides L. subsp. rapunculoides, (16) BO 1529,
20.08.2007, Euro-Sib.

C. rapunculoides L. subsp. cordifolia (C. Koch) Dambold, (1) BO
1452, 27.07.2007, (18) BO 2172, 16.07.2008.

C. glomerata L. subsp. hispida (Witasek) Hayek, (4) BO 1359,
04.07.2007, (18) BO 2176, 16.07.2008, (20) BO 2050,
02.07.2008, Euro-Sib.

C. involucrata Aucher ex A. DC., (20) BO 2049, 02.07.2008, Ir-Tur.

C. strigillosa Boiss., (17) BO 1404, 09.07.2007, End. “LC”. Ir=Tur.

C. pulvinaris Hausskn. & Bornm., (17)BO, 1405, 09.07.2007, (4)
BO 1507, 30.07.2007, End. “EN”. Ir-Tur.

C. stricta L. var stricta, (7) BO 1335, 04.07.2007, (17) BO 1418,
09.07.2007, Ir-Tur.

Asyneuma amplexicaule (Willd.) Hand-Maz. subsp. amplexicaule
var. angustifolium (Boiss.) Bornm., (4)BO 1364, 04.07.2007,
(7) BO 1345, 04.07.2007, Ir=Tur.

A. lobelioides (Wild.) Hand.-Mazz. (1) BO 1178, 09.06.2007, (16)
BO 2095, 02.07.2008, Ir-Tur.

A. rigidum (Willd.) Grossh. subsp. rigidum, (1) BO 1472,
27.07.2007, Ir-Tur.

A. virgatum (Labill.) Bornm. subsp. virgatum, (4) BO 1363,
04.07.2007, End.

Legousia speculum — veneris (L.) Chaix, (14) BO 1267, 10.06.2007.

L. pentagonia (L.) Thellung, (18) BO 2367, 27.06.2009, E. Med.

ERICACEAE

*Monotropa hypopithys L., (18) BO 2182, 16.08.2008, (18) BO
2246, 12.08.2008.

PRIMULACEAE

Primula vulgaris Huds. subsp. vulgaris, (18) BO 1621, 18.04.2008,
Euro-Sib.

Androsace maxima L. (18) BO 1610, 18.04.2008, (20) BO 1655,
19.04.2008.

A. armeniaca Duby. var. macrantha (Boiss. & Huet) Martelli (19)
BO 1817, 02.06.2008, End. “LC”. Ir-Tur.

A. villosa L., (7) BO 1124, 20.05.2007, (19) BO 1713, 05.05.2008,
Euro-Sib.

Lysimachia verticillaris Spreng., (18) BO 2171, 16.07.2008, Hyr—
Eux.

Anagallis foemina Mill., (20) BO 2480, 16.08.2009, Medit.

ASCLEPIADACEAE

Vincetoxicum fuscatum (Hornem) Rechb. fil. subsp. fuscatum, (4)
BO 1371, 04.07.2007.

GENTIANACEAE

Centaurium erythrae Rafn subsp. erythrae, (20) BO 2241,
11.08.2008, Euro-Sib.

Gentiana septemfida Pallas., (18) BO 2243, 12.08.2008, Hyr—Eux.

CONVOLVULACEAE

Convolvulus lineatus L., (7)BO 1327, 04.07.2007, (19) BO 2197,
16.07.2008.

C. assyricus Griseb., (1) BO 1089, 20. 05. 2007, (19) BO 1822,
02.06.2008, End. “LC”. Ir-Tur.

C. arvensis L., (20) BO 1989, 02.07.2008.

CUSCUTACEAE

Cuscuta planiflora Ten, (16) BO 1395, 09.07.2007.

*C. brevistyla A. Braun, (17) BO 1539, 20.08.2007.

BORAGINACEAE

Lappula barbata (M.Bieb.) Giirke., (21) BO 1919, 04.06.2008, Ir—
Tur.

Rochelia disperma (L. f.) C. Koch var. disperma (20) BO 2009,
02.07.2008.

Asperugo procumbens L., (20) BO 1732, 06.05.2008, Euro-Sib.

Myosotis alpestris F.W.Schmidt. subsp. alpestris, (7) BO 1117,
20.05.2007.

M. lithospermifolia (Willd.) Hornem., (1) BO 1088, 20.05.2007, (19)
BO 1702, 05.05.2008.

Paracaryum lithospermifolium (Lam.) Grande subsp. cariense
(Boiss.) R. Mill var.

cariense, (19) BO 1814, 02.06.2008, E. Medit. (Det A.D.Koca)

*Rindera lanata (Lam.) Bunge var. canescens (A.DC.) Kusn., (10)
BO 1157, 20.05.2007, Ir-Tur.
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Solenanthus stamineus (Desf.) Wettst. (8) BO. 1137, 20.05.2007,
(8) BO 1221, 09.06.2007.

Cynoglossum montanum L., (10) BO 1253, 09.06.2007, (19) BO
1571, 25.09.2007, (10) BO 1163, 20.05.2007, (19) BO 1824,
02.06.2008, Euro-Sib.

Arnebia densiflora (Nordm.) Ledeb., (10) BO 1246, 09.06.2007, Ir—
Tur.

Buglossoides arvensis (L.) 1.M.Johnst., (3) BO 1211, 09.06.2007,
(19) BO 1715, 05.05.2008.

Echium italicum L., (10) BO 1428, 27.07.2007, Medit.?

Onosma nanum DC., (4) BO 1149, 20.05.2007, (6) BO 1196,
09.06.2007, End. “LC”. E. Medit.

0. isauricum Boiss. & Heldr., (10) BO 1511, 30.07.2007, End.
“LC”. Ir-Tur.

0. bracteosum Hausskn. & Bornm. (13) BO 1237, 09.06.2007, End.
“LC”. Ir-Tur.

*Q. briquetii Czeczott. (1) BO 1281, 04.07.2007, End. “LC”. Ir—
Tur.

0. tauricum Pallas ex Willd. var. tauricum (20) BO 2056,
02.07.2008.

0. aucheranum DC., (17) BO 1538, 20.08.2007, (19) BO 1845,
02.06.2008, E. Medlit.

*Q. roussaei DC., (4) BO 1150, 20.05.2007, Ir—Tur.

O.armenum DC,, (23) BO 2129, 02.07.2008, End. “LC”.

Cerinthe minor L. subsp. auriculata (Ten) Domac., (20) BO 1889,
03.06.2008.

Symphythum bornmuelleri Bucknall, (16) BO 2094, 02. 07. 2008,
End. “LC”. Eux.

Anchusa leptophylla Roem. & Schult. subsp. incana (Ledeb.)
D.F.Chamb., (10)BO 1383, 04.07.2007, (20) BO 1603,
27.09.2007, End. “LC”. Ir-Tur.

Cynoglottis chetikiana Vural & Kit Tan subsp. paphlagonica
(Hausskn. ex Bornm) Vural & Kit Tan, (18) BO 2062,
02.07.2008, (21) BO 1921, 04.06.2008, End. “LC”.

Nonea stenoselen Boiss. & Balansa, (4) BO 1144, 20.05.2007, (9)
BO 1222, 09.06.2007,End. “LC”. Ir-Tur.

SOLANACEAE

D. stromonium L., Sivas: Sarkisla, Kavak-Cehennemdere arasl,
kalker kayahk, 1450 m, 23.07.1979, Ekim 4516, Euro-Sib.

Hyoscyamus niger L., (20) BO 2266, 16.08.2008.

SCROPHULARIACEAE

Verbascum oreophilum C. Koch var. oreophilum, (18) BO 2068,
02.07.2008, End. “LC”. Ir=Tur.

V. phoeniceum L., (18) BO 1766, 02.06.2008.

V. flavidum (Boiss.) Freyn & Bornm., (18) BO 2082, 02.07.2008,
Euro-Sib.

V. speciosum Schrad., (7) BO 1338, 04.07.2007.

V. cherianthifolium Boiss. var. cherianthifolium, (7) BO 1319,
04.07.2007.

*V. vulcanicum Boiss. & Heldr. var. vulcanicum, (9) BO 1346,
04.07.2007, End. “LC”. Ir=Tur.

S. kotschyana Benth., Sivas: Sarkisla, Karababa dagi, Demirkaya
tepesi, step, 2000-2200 m,

21.07.1979, Ekim 5204, Euro-Sib.

Scrophularia scopolii [ Hoppe ex ] Pers. var. scopolii, (8) BO 1220,
09.06.2007.

S. umbrosa Dumort, (20) BO 2293, 29.10.2008, Euro-Sib.

Chaenorhinum litorale (Bernh.) Fritsch subsp. pterosporum (Fisch.
& C.A.Mey) P.H.Davis, (20) BO 1598, 27.09.2007, (20) BO
2038, 02. 07. 2008, End. “LC”. E. Medit.

Linaria corifolia Desf., (20) BO 1600, 27.09.2007, (23) BO 2102,
02.07.2008, End. “LC”. Ir-Tur.

L. kurdica Boiss. & Hohen. subsp. kurdica, (19) BO 1580,
25.09.2007, Ir-Tur.

L. kurdica Boiss. & Hohen. subsp. aucheri (Boiss.) P.H.Davis, (17)
BO 1536, 20.08.2007, Ir=Tur.

*Digitalis ferruginea L. subsp. schischkinii (lvanina) Werner, (16)
BO 1528, 20. 08. 2007, (19) BO 2252, 12.08.2008, Eux.

Veronica triphyllos L., (20) BO 1657, 20.04.2008.

V. hederifolia L. (20) BO 1653, 19.04.2008.

V. anagallis - aquatica L. (20) BO 2242, 11.08.2008

V. caespitosa Boiss. var. caespitosa, (7) BO 1123, 20.05.2007, (19)
BO 1718, 05.05.2008, End. “LC”. E.Medit.

V. thymoides P. H. Davis subsp. hasandaghensis M. A. Fischer, (19)
BO 1723, 05.05.2008 End. “LC”. Ir-Tur.
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V. macrostachya Vahl. subsp. macrostachya, (14) BO 1266,
10.06.2007, E. Medit.

V. multifida L., (1) BO 1096, 20.05.2007, (20) BO 1756,
07.05.2008, End. “LC”. Ir-Tur.

E. petiolaris Wettst., Sivas: Sarkisla, Karababa dagl, Karlik tepe,
kayaliklar, 2200-2350 m, 22.07.1979, Ekim 5205, Eux.

Odontites aucheri Boiss., (4) BO 1496, 30.07.2007, Ir-Tur.

0. glutinosa (Bieb.) Benth., (19) BO 2253, 12.08.2008.

Pedicularis cadmea Boiss. (7) BO 1121, 20. 05. 2007, (19) BO
1721, 05.05.2008, End. “LC”. E. Medit.

P. comosa L. var. sibtorphii (Boiss.) Boiss., (15) BO 1272,
10.06.2007.

*Rhinanthus angustifolius C. C. Gmel. subsp. grandiflorus (Wallr.)
D.A.Webb., (18) BO 2173, 16.08.2008.

Bungea trifida (Vahl) C. A. Meyer, (20) BO 1901, 03.06.2008, Ir—
Tur.

OROBANCHACEA

Orobanche nana Noé ex Beck. (24) BO 2147, 03.07.2008.

0. oxyloba (Reut.) Beck, (1) BO 1484, 27.07.2007, (19) BO 2223,

16.07.2007.

0. coelestis (Reut.) Beck., (20) BO 2007, 02.07.2008, (19)BO 2224,
16.07.2007.

0. arenaria Borkh., (18)BO 2183, 16.07.2007, (18) BO 2076,
02.07.2008.

Orobanche alba Stephan, (18) BO 2362, 27.06.2009. (Det: G. Zarre)

Orobanche minér Sm., (16) BO 2373, 28.06.2009. (Det: G. Zarre)

*Qrobanche armena Tzvelev, (16) BO 2372, 28.06.2009, End.
“EN”. Ir-Tur. (Det: G. Zarre)

0. anatolica Boiss. & Reut., (7)BO 1340, 04.07.2007, (Det: A. A.
Dénmez)

ACANTHACEAE

Acanthus hirsutus Boiss., (18) BO 1802, 02.06.2008, End. “LC”.

GLOBULARIACEAE

Globularia trichosantha Fisch. & C.A.Mey., (3) BO 1128,
20.05.2007.

LAMIACEAE

Ajuga chamaepitys (L.) Schreb. subsp. chia (Schreb.) Arcang. var.
ciliata Brig.,(14) BO 1263, 10.06.2007, (20) BO 1728,
06.05.2008.

Teucrium orientale L.var. orientale (20) BO 2225, 16.07.2008, Ir-
Tur.

T. chamaedrys L. subsp. chamaedrys, (1) BO 1285, 04.07.2007,
(16)BO 1385, 09.07.2007, (4) BO 1504, 30.07.2007, Euro-Sib.

T. polium L., (2) BO 1311, 04.07.2007.

Scutellaria salviifolia Benth., (18) BO 1786, 02.06.2008, (18) BO
2065, 02.07.2008, End. “LC”.

S. orientalis L. subsp. pinnatifida J.R.Edm., (6) BO 1187,
09.06.2007.

Phlomis pungens Willd. var. pungens, (20) BO 2234, 11.08.2008.

P. linearis Boiss. & Balansa, (2)BO 1318, 04.07.2007, End. “LC”.
Ir=Tur.

Lamium amplexicaule L., (18) BO 1611, 18. 04. 2008, Euro-Sib.

L. macrodon Boiss & Huet, (7) BO 1115, 20. 05. 2007, Ir-Tur.

L. album L., (3) BO 1215, 09.06.2007, (20) BO 1757, 07.05.2008,
Euro-Sib.

Wiedemannia orientalis Fisch. & C.A.Mey. (10) BO 1256,
09.06.2007, End. “LC”. Ir-Tur.

Marrubium cephalanthum Boiss. & Nog, Sivas: Sarkisla, Karababa
dagl, Demirkaya tepesi, step, 2000-2200 m, 21.07.1979, Ekim
4232, End. “LC”.

M. astracanicum Jacgq. subsp. astracanicum, (7) BO 1325,
04.07.2007, (24) BO 2144, 03.07.2008.

Sideritis montana L. subsp. montana (20) BO 1904, 03.06.2008
Medit.

S. montana L. subsp. remota (d’Urv.) P.W. Ball ex Heywood, (14)
BO 1260, 10.06.2007, (19)BO 2207, 16.07.2008, E. Medit.
Stachys balansae Boiss. & Kotschy subsp. balansae, (9)BO 1350,

04.07.2007.

*S. byzantina C. Koch (18) BO 2075, 02. 07. 2008, Euro-Sib.

S. lavandulifolia Vahl. var. lavandulifolia (6) BO 1199, 09.06.2007,
Ir=Tur.

S. annua (L.) L. subsp. annua var. annua, (20) BO 1997,
02.07.2008.

Nepeta nuda L. subsp. albiflora (Boiss.) Gams, (3) BO 1210,
09.06.2007.

Lallementia iberica (Bieb.) Fisch. & Mey., (20) BO 1888,
03.06.2008, Ir — Tur.

Prunella vulgaris L., (18) BO 2193, 16.07.2008, Euro-Sib.

P. laciniata (L.) L., (16) BO 2087, 02.07.2008, (18) BO 2191,
16.07.2008, Euro-Sib.

Clinipodium vulgare L. subsp. arundanum (Boiss.) Nyman (18) BO
2186, 16.07.2008

Acinos rotundifolius Pers., (20) BO 2003, 02.07.2008

Thymus leuchotrichus Halacsy var. leuchotrichus, (6) BO 1190,
09.06.2007.

T. cappadocicus Boiss. var. globifer Jalas, (17) BO 1410 09.07.2007,
End. “VU”. Ir-Tur.

T. sipyleus Boiss. subsp.sipyleus var. sipyleus, (1)BO 1307,
04.07.2007, End. “LC”.

T. sipyleus Boiss. subsp. rosulans (Borbas) Jalas, (2) BO 1286,
04.07.2007.

Mentha spicata L. subsp. spicata, (10) BO 1425, 27.07.2007.

Ziziphora clinipodioides Lam., (17) BO 1403, 09.07.2007, (1) BO
1469, 27.07.2007.

Z. persica Bunge, (20) BO 2002, 02.07.2008, Ir—Tur.

Z. tenuior L. (10) BO 1247, 09.06.2007, Ir-Tur.

Salvia multicaulis Vahl, (3) BO 1218, 09.06.2007, (19) BO 1699,
05.05.2008, Ir-Tur.

S. cryptantha Montbret & Aucher ex Benth.

=S. absconditiflora Greuter & Burdet, (19) BO 1847, 02.06.2008,
End. “LC”. Ir-Tur.

S. hypargeia Fisch. & C.A.Mey (20) BO 1899, 03.06.2008, (20) BO
2058, 02.07.2008, (18) BO 2074, 02.07.2008, End. “LC”. Ir-
Tur.

S. ekimiana F.Celep & M.Dogan, (3) BO 1209, 09.06.2007, (19)BO
1813, 02.06.2008, End. “EN”. Ir-Tur. (Det: F.Celep)

This specimen was 3. record after holotype and paratype (Pers. com.

F. Celep)

S. sclerea L., (20) BO 1503, 27.09.2007, (20) BO 1988,
02.07.2008.

S. aethiopsis L. (10) BO 1159, 20.05.2007, (20) BO 2026,
02.07.2008.

S. microstegia Boiss. & Balansa, (4)BO 1362, 04.07.2007, (16) BO
1400, 09. 07. 2007, Ir—Tur.
. candidissima Vahl. subsp. candidissima, (20) BO 2057, 02. 07.
2008, Ir-Tur.
S. virgata Jacg., (20) BO 1594, 27.09.2007, (20) BO 2023,
02.07.2008, Ir-Tur.
. verticillata L. subsp. amasiaca (Freyn & Bornm.) Bornm., (10)
BO 1377, 04.07.2007, Ir — Tur.
PLUMBAGINACEAE
Acantholimon wiedemannii Bunge, (1) BO 1485, 27.07.2007, End.
“VU”. Ir-Tur.
*A. ulicinum (Willd. ex Schultes) Boiss. var. ulicinum, (4) BO
1506, 30.07.2007, E. Medlit.
A. puberulum Boiss. & Balansa subsp. puberulum, (2) BO 1300,
04.07.2007, Ir—Tur.
A. acerosum (Willd) Boiss subsp. longibracteolorum Dogan &
Akaydin, (16) BO 1396, 09.07.2007, End. “LC”. Ir-Tur.
A. armenum Boiss. & A.Huet. var. balansae Boiss. & Huet., (1) BO
1470, 27.07.2007, Ir-Tur.
A. kotschyi (Jaub. & Spach) Boiss., (17) BO 1540, 20.08.2007, End.
“LC”. Ir- Tur.
A. venustum Boiss. var. venustum, (1) BO 1278, 04.07.2007, Ir-Tur.
PLANTAGINACEAE
Plantago major L. subsp. intermedia (Gilib.) Lange, (10) BO 1419,
27.07.2007.
P. atrata Hoppe, (9) BO 1140, 20.05.2007.
P. lanceolata L., (10) BO 1437, 27.07.2007.
THYMELAEACEAE
Daphne oleoides Schreber subsp. oleoides (1) BO 1173, 09.06.2007.
SANTALACEAE
Thesium cilicicum Bornm., (22) BO 1944, 04.06.2008, End. “NT”.
E. Medit.
T. arvense Horv., (18) BO 2179, 16.07.2008, Euro-Sib.
T. procumbens C. A. Mey., (19) BO 2307, 16.05.2009.
LORANTHACEAE
Viscum album L., subsp. album, (16) BO 1512, 20.08.2007.
EUPHORBIACEAE
Euphorbia stricta L.,(20) BO 2235, 11.08.2008, Euro-Sib.
E. herniarifolia Willd. var. herniarifolia (19) BO 1708, 05.05.2008.

w

w
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E. denticulata Lam., (4) BO 1142, 20.05.2007, (19) BO 1700,
05.05.2008, Ir-Tur.

E. cheiradenia Boiss. & Hohen, (10) BO 1432, 27.07.2007, (1) BO
1287, 04.07.2007, Ir-Tur.

URTICACEAE

Urtica dioica L., (13) BO1231, 09.06.2007, Euro-Sib.

FAGACEAE

Quercus macranthera Fisch. et C.A.Mey. ex Hohen. subsp.
syspirensis (C. Koch) Menitsky, (1) BO 1461, 27.07.2007,
(18)BO 2083, 02.07.2008, End. “LC”.

O. pubescens Willd., (18) BO 1565, 25.09.2007, (18) BO 1670,
20.04.2008.

SALICACEAE

Salix alba L., (10) BO 1421, 27.07.2007, (20) BO 1725, 06.05.2008,
Euro-Sib.

*S. caprea L., (18) BO 1623, 18.04.2008, (18) BO 1624, 18.04.2008,
Euro-Sib.

*Populus tremula L., (18) BO 1557, 25.09.2007, Euro-Sib.

RUBIACEAE

Asperula laxiflora Boiss. (19) BO 2214, 16.07.2008, Eux.

*A. nitida Sm. subsp. subcapitellata Ehrend., (7) BO 1205,
09.06.2007, (9)BO 1353, 04.07.2007, (19)BO 1820,
02.06.2008, End. “NT”. Ir-Tur.

*A. lilaciflora Boiss. subsp. phrygia (Bornm.) Schénb.—Tem., (20)
BO 2232, 11.08.2008, End. “LC”.

A. stricta Boiss. subsp. latibracteata (Boiss.) Ehrend, (1) BO 1473,
27.07.2007, End. “LC”. Ir-Tur.

A. orientalis Boiss. & Hohen., (6) BO 1109, 20. 05. 2007, Ir-Tur.

A. arvensis L. (20) BO 1724, 06.05.2008, Medit.

*Galium rotundifolium L., (23) BO 2130, 02.07.2008. Euro-Sib.

G. verum L. subsp. verum, (2) BO 1310, 04.07.2007, Euro-Sib.

G. paschale Forssk., (18) BO 2195, 16.07.2008, BO 2071,
02.07.2008, E.Medit.

G. incanum Sm. subsp. elatius (Boiss.) Ehrend., (1) BO 1175,
09.06.2007.

G. spurium L. subsp. spurium (18) BO 1787, 02.06.2008, Euro-Sib.

Callipeltis cucullaria (L.) Steven, Sivas: Sarkisla, Kavak-
Cehennemdere arasi, kalker kayalik, 1450 m, 23.07.1979, Ekim
4082, Ir-Tur.

Cruciata taurica (Pall. ex Willd.) Ehrend, (1) BO 1087, 20.05.2007,
(3) BO 1217, 09.06.2007, Ir=Tur.

ARACEAE

Arum detruncatum C.A. Mey. ex Schott subsp. detruncatum, (5)
BO 1166, 09.06.2007.

LILIACEAE

Eremurus spectabilis M.Bieb., (8) BO 1219, 09.06.2007, Ir-Tur.

Asphodeline globifera J. Gay ex Baker, (23) BO 2108, 02.07.2008,
E. Medit,

Allium isauricum Hub.-Mor. & Wendelbo, (13) BO 1242, ,
09.06.2007, (19) BO 1815, 02.06.2008, End. “VU”. Ir-Tur.

A. callidictyon C.A. Mey. ex Kunth, (7) BO 1486, 27.07.2007, Ir-
Tur.

A. paniculatum L. subsp. paniculatum, (7) BO 1488, 27.07.2007,
Medit.

A. armenum Boiss. & Kotschy, (7) BO 1487, 27.07.2007, End.
“LC”. Ir=Tur.

A. scorodoprasum L. subsp. rotundum (L.) Stearn, (4) BO 1499, 30.
07. 2007, Medit.

Ornithogalum sphaerocarpum A.Kern., (7) BO 1339, 04.07.2007,
(20) BO 2033, 02.07.2008.

0. oligophyllum E.D.Clarke, (9) BO 1139, 20.05.2007, (19) BO
1637, 18.04.2008.

0. orthophyllum Ten, (1) BO 1097, 20.05.2007.

Muscari tenuiflorum Tausch, (10) BO 1250, 09.06.2007, (24) BO
2136, 03.07.2008.

M. armeniacum Leichtlin ex Baker, (3) BO 1125, 20.05.2007.

M.neglectum Guss. (1) BO 1012, 15.04.2007, (4) BO 1023,
15.04.2007,

*M. azureum Fenzl (1) BO.1010, 15.04.2007, (19) BO 1639,
18.04.2008, End. “LC”.

Bellevalia sarmatica (Pallas ex Georgi) Woronow, (20) BO 1906,
03.06.2008.

Hyacinthella acutiloba K. M.Perss. & Wendelbo, (20) BO 1646,
19.04.2008, End. “LC”. Ir-Tur.

Fritillaria aurea Schott, (4) BO 1143, 20.05.2007, End. “LC”. Ir—
Tur.
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F. pinardii Boiss. (5) BO 1028, 15.04.2007, (18) BO 1619,
18.04.2008, Ir-Tur.

Tulipa armena Boiss. var. lycica (Baker) Marais , (6) BO 1108,
20.05.2007, (19) BO 1698, 05.05.2008, End. “LC”.

Gagea peduncularis (J. & C. Presl) Pascher, (20) BO 1660,
20.04.2008, Medlit.

G. granatelli (Parl.) Parl., (18) BO 1625, 18.04.2008, Medit.

G. villosa (M.Bieb.) Duby. var. villosa (19) BO 1634, 18.04.2008,
Medit.

*G. villosa (M.Bieb.) Duby. var. hermonis Dafni & Heyn, (1)
BO.1011, 15.04.2007, Ir-Tur.

Colchichum triphyllum Kuntze, BO 1020, (2) 15.04.2007, Medit.

AMARYLLIDACEAE

Sternbergia colchiciflora Waldst & Kit., (19) BO 2282, 29.09.2008.

IRIDACEAE

Iris kerneriana Asch. & Sint. ex. Baker, (18) BO 1792, 02.06.2008,
End. “LC”. Euro-Sib.

1. schachtii Markgraf, (1) BO 1100, 20.05.2007, End. “LC”. Ir-Tur.

I. caucasica Hoffm. subsp. turcica B.Mathew, (1) BO 1099,
20.05.2007, Ir-Tur.

Crocus ancyrensis (Herbert) Maw, (3) BO 1022,15.04.2007 (1) BO
1013 (19) BO 1640,18.04.2008. End. “LC”. Ir-Tur.

C. kotschyanus C. Koch subsp. cappadocicus Mathew, (19) BO
1569, 25.09.2007, End. “LC”. Ir-Tur.

Gladiolus kotschyanus Boiss., (16) BO 2093, 02.07.2008, Ir—Tur.

ORCHIDACEAE

Cephalanthera rubra (L) L.C.M. Richard, (20) BO 2324,
27.06.2009.

C. damasonium (Miller) Druce, (16) BO 2084, 02.07.2008, Euro-
Sib.

Epipactis condensata Boiss. ex D.P.Young, (18) BO 2184,
16.07.2008, E.Medit.

*Limodorum abortivum (L.) Swartz, (18) BO 2159, 16.07.2008.

*QOrchis tridentata Scop.,(20) BO 1863, 03.06.2008, E.Medit.

0. mascula (L.) L., subsp. pinetorum (Boiss. & Kotschy) G. Camus,
(20) BO 1914, 03.06.2008, E.Medit.

Dactylorhiza iberica (M.Bieb. ex Willd.) Soo6, (18) BO 2192,
16.07.2008, E.Medit.

*D. romana (Seb.) So6, subsp. romana, (18) BO 1691, 05.05.2008,
E. Medit.

D. romana (Seb.) Sod, subsp. georgica (Klinge) So6 ex Renz &
Taub., (18) BO 1692, 05.05.2008, Eux.

JUNCACEAE

Juncus inflexus L., (10) BO 1423, 27.07.2007, (20) BO 2237,
11.08.2008.

J. articulatus L., (20) BO 2238, 11.08.2008, Euro-Sib.

Luzula forsteri (Sm.) DC., (18) BO 1686, 05.05.2008, Euro-Sib.

CYPERACEAE

Scirpoides holoschoenus (L.) Sojak, (10) BO 1376, 04.07.2007, (10)
BO 1430, 27.07.2007.

Carex divulsa Stokes. subsp. leersii (Kneucker) W. Koch, (16)
B0.2085, 02.07.2008, Euro-Sib.

C. stenophylla Wahlenb. subsp. stenophylloides (W. I.Krecz.)
Egorova, (20) BO 1666, 20.04.2008, Ir—Tur.

C. acutiformis Ehrh., (20) BO 1730, 06.05.2008, Euro-Sib.

Carex flacca Schreber subsp. serratula (Biv.) Greuter, (20) BO
2479, 16.08.2009.

*C. halleriana Asso, (20) BO 1648, 06.05.2008, Medit.

POACEAE

Brachypodium sylvaticum (Hudson) P. Beauv., (18) BO 2355,
27.06.2009, Euro-Sib.

Elymus lazicus (Boiss.) Melderis subsp. divaricatus (Boiss. &
Balansa) Melderis

= Elytrigia lazica (Boiss.) Valdés & H.Scholz subsp. divaricata
(Boiss. &Balansa) Valdés & H.Scholz, (20) BO 1911,
03.06.2008, (21) BO 1931, 04.06.2008, End. “LC”. Ir=Tur.

*E. repens(L.) Gould subsp. elongatiformis (Drobov) Melderis, (20)
BO 2261, 16.08.2008, Ir-Tur. (Det: E. Cabi)

E. hispidus (Opiz) Melderis subsp. hispidus, (19) BO 2202,
16.07.2008. (Det: E. Cabi)

E. hispidus (Opiz) Melderis subsp. barbulatus (Schur) Melderis (19)
BO 2203, 16.07.2008. (Det: E. Cabi)

Aegilops umbellulata Zhuk. subsp. umbellulata (20) BO 1950,
04.06.2008.

Ae. triuncialis L. subsp. triuncialis (20) BO 2055, 02.07.2008.
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Secale cereale L. var. cereale (20) BO 1855, 03.06.2008.(Det: E.
Cabi)

Hordeum bulbosum L., (19) BO 1585, 25. 09. 2007, (Det: E. Cabi)

Taeniatherum caput - medusae (L.) Nevski subsp. crinitum
(Schreber) Melderis (20) BO 1871, 03.06.2008, Ir—Tur.

Bromus japonicus Thunb. subsp. anatolicus (Boiss. & Heldr.)
Pénzes, (1) BO 1185, 09.06.2007, (20) BO 1857, 03.06.2008.

*B. scoparius L., (20) BO 1869-T. Agar, 03.06.2008.

B. tectorum L., (6) BO 1194, 09.06.2007, (7)BO 1341, 04.07.2007.

*B. cappadocicus Boiss. & Balansa subsp. sclerophllus (Boiss.)
P.M.Smith

= Bromopsis cappadocica (Boiss. & Balansa) Holub subsp.
sclerophylla(Boiss.) H. Scholz & Valdés. (4) BO 1145,
20.05.2007, End. “LC”. Ir-Tur. (Det: M. Dogan).

B. tomentellus Boiss.

= Bromopsis tomentella (Boiss.) Holub, (6) BO 1192, 09.06.2007,
(13) BO 1241, 09.06.2007, (15) BO 1276, 10.06.2007,
02.06.2008, Ir-Tur.

B. riparius Rehm., (19) BO 1809-T. Agar, 02.06.2008.

*Avena sterilis L. subsp. ludoviciana (Durieu) M.Gillet et Magne,
(20) BO 2287, 01.10.2008. (Det: E. Cabi)

Helictotrichon argeum (Boiss) Parsa, (20) BO 1866, 03.06.2008,
End. “LC”. Ir-Tur. (Det: M. Dogan)

Arrhenatherum elatius (L.) P. Beauv. ex J. & C. Presl subsp. elatius
(20) BO 1915, 03. 06. 2008, Euro-Sib. (Det: M.Dogan)

Trisetum turcicum Chrtek, (19) BO 1837, 02.06.2008, Ir—Tur.

Koeleria nitidula Velen., (3) BO 1214, 09.06.2007.

K. cristata (L.) Pers., (1) BO 1172, 09.06.2007, (7)BO 1320,

04.07.2007.

*Calamagrostis epigejos (L.) Roth., (18) BO 1547, 20.08.2007,
Euro-Sib.

Agrostis capillaris L. var. capillaris, (18) BO 2475, 16.08.2009,
Euro-Sib.

Alopecurus arundinaceus Poir., (3) BO 1212, 09.06.2007, (20) BO
1990, 02.07.2008, Euro-Sib. (Det: M. Dogan)

A. lanatus Sm., (7) BO 1120, 20.05.2007, (19) BO 1635,18.04.2008,
End. “LC”. Ir- Tur.

A. myosuroides Huds. var. myosuroides, (20) BO 1741, 06.05.2008,
Euro-Sib.

Phleum montanum C. Koch subsp. montanum, (6) BO 1197,
09.06.2007, (1) BO 1288, 04.07.2007, (1) BO 1458,
27.07.2007.

*Festuca anatolica Markgr.—Dann. subsp. borealis Markgr.—Dann.,
(6) BO 1200, 09.06.2007, (15) BO 1275, 10.06.2007, End.
“LC”.

*F. heterophylla Lam., (20) BO 1890, 03.06.2008, Euro-Sib. (Det:
M. Dogan).

*Lolium perenne L., (18) BO 2066, 02.07.2008, Euro-Sib.

*Poa supina Schrad.

= Ochlopoa supina (Schrad.) H. Scholz & Valdés, (15) BO 1277,
10.06 2007, (3) BO 1132, 20.05.2007, Euro-Sib. (Det: M.
Dogan)

P. trivialis L., (20) BO 1878, 03.06.2008. (Det: M.Dogan)

P. angustifolia L., (20) BO 1601, 27.09.2007 (Det: M.Dogan) .

P. nemoralis L., (18) BO 1774, 02.06.2008.

P. bulbosa L., (6) BO 1102, 20. 05. 2007, (10) BO 1160,
20.05.2007.

Catabrosa aquatica (L.) P.Beauv., (20) BO 1874, 03.06.2008.

*Dactylis glomerata L. subsp. glomerata, (13) BO 1240, 09.06.2007.

D. glomerata L. subsp. hispanica (Roth) Nyman, (7) BO 1321,

04.07.2007.

*Briza media L., (16) BO 1535, 20.08.2007, (18) BO 2067,
02.07.2008.

*Sesleria phleoides Steven ex Roem. & Schult., (22) BO 1940,
04.06.2008.

Melica persica Kunth. subsp. jacquemontii (Decne. ex Jaquem)
P.H.Davis, (9)BO 1348, 04.07.2007.

Glyceria arundinacea Kunth, (18) BO 2478, 16.08.2009 (Det: M.
Dogan) .

Stipa holosericea Trin., (4) BO 1357, 04.07.2007, Ir-Tur.

S. pulcherrima C. Koch subsp. epilosa (Martinovsky) Tzvelev, (1)
BO 1171, 09.06.2007.

Cynodon dactylon (L.) Pers. var. villosus Regel, (20) BO 2260,
12.08.2008.

(Received for publication 27 January 2010; The date of publication 01 December 2010)
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	The average annual temperature is 9.4 °C in Şarkışla and 9.5 °C in Gemerek. In Şarkışla and Gemerek the average annual precipitation is 325.5 mm and 400.8 mm respectively. The distrubition of precipitation according to season is SWAS (spring, winter, autumm, summer) and the prepcipitation regime is “East Mediterrane Rain Regime Type 1” in Şarkışla and Gemerek (Akman, 1990). The ombro-thermic climate diagrams (Figure 2) were drawn using Gaussen’s method (Cireli at all., 1973). According to Emberger’s Mediterranean bioclimate layers classification, Şarkışla is “upper semi-arid and very cold” and Gemerek is “lower semi-arid and very cold”.


	Binder21
	21. Yazarlara,Cover letter, Reviwer, Copyright, Subcription

	Binder22
	22. İçindekiler,  3-2, 5.8.210yyy


