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Research article/Arastirma makalesi
A tissue culture technique for propagation of Paulownia elongata tree
Ely ZAYOVA!, Maria PETROVA?, Roumiana VASILEVSKA-IVANOVA™, Daniela STOEVA!?, Boris KRAPCHEV?
LInstitute of Plant Physiology and Genetics, Bulgarian Academy of Sciences, Sofia 1113, Bulgaria.

Abstract

Stem tips and nodal explants of Paulownia elongata plants grown at controlled conditions were cultured on
Murashige and Skoog medium (MS) supplemented with NAA and BAP. Medium containing 2 mg/L BAP and 0.05
mg/L NAA gave the best shoot production and maximum number of shoots from nodal explant (8.2). The results
indicated that P. elongata has a great potential for vegetative buds formation as the answer strongly related to the
composition of medium and culture conditions. The described protocol allows the establishment of numerous cloned
elite plants from selected genotypes of P. elongata..

Key words: P. elongata, Shoot tips, Nodal explants, Micropropagation, Plant growth regulators

1. Introduction

Paulownia (Paulownia elongata S. Y. Hu) (princess tree) is an economically important wood in the family
Scrophulariaceae. It is native to China and has been introduced into Japan, Brazil, Europe and USA. Paulownia wood
has been put to many uses because it is light weight, rot resistant and free of warping (Zhu et al., 1986; Olson et al.,
1989; Kays et al., 1997). The fast growth rate of Paulownia may be capitalized upon for agroforestry (Wang and
Shogren, 1992; Jiang et al., 1994), biomass production for fodder (Zhu et al., 1986; Song 1988), land reclamation
(Carpenter, 1977) and animal waste remediation systems (Bergmann et al., 1997). In the last decade, Paulownia
received an increasing attention in Bulgaria as a highly drought tolerant, valuable short-rotation woody crop plant.

Paulownia ssp. can be propagated by seeds and stem or root cuttings, with the latter being used more often
(Burger et al., 1985; Ipekci and Gozukirmizi, 2004). It was established that propagation of Paulownia by seeds or
seedlings production is time-consuming and difficult. The existence of efficient vegetative propagation systems should
allow the producing clonal planting stock. Methods for successful tissue culture propagation have been published for
seven species and two hybrids of Paulownia (Yang et al., 1996; Rao et al., 1996; Bergmann, 1998; Ipekci et al., 2001).
The plants derived through tissue culture from various explant sources of Paulownia species develop better than these
derived from seeds (Bergmann and Moon, 1997). In vitro plant regeneration system for woody plants is regulated by an
interaction of phytohormones, mainly auxins and cytokinins (Komamine et al., 1992; Bergmann, 1995).

We conducted experiments with Paulownia elongata with the aim of developing an efficient protocol for
micropropagation and establishing the optimal cultural conditions of plants growth from rooted shoots transferred to the
greenhouse.

2. Materials and methods

Young P. elongata plants were provided by company “Sortoizpitvane”, Elena town, Bulgaria. They were
grown in pots (26 x 24 cm) in growth chamber at ambient temperature 24 + 1°C and relative humidity 70 %. Shoot tips
and nodal segments of P. elongata that served as explants were harvested from young developing plants. Disinfection
was accomplished by swirling explants in 0.04 % mercuric chloride for 30 minutes (Shaker, SK-600, Jeio Tech Co.,
Ltd, Korea). Explants were rinsed 15 - min, three-times with sterile, distilled water and placed on Murashige and Skoog
(1962) medium (MS). Medium was adjusted to pH 5.6 and contained 0.7 % agar-agar, 3 % sucrose, 0.2 mg/L BAP, 0.2
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mg/L GA and 0.05 mg/L NAA. Each explant was then placed with the basis inserted to a depth to about 0.2 ¢cm into
cultural tube (150 x 20 mm). After 2 weeks of culture, the frequency of aseptically explants was scored.

Shoot-buds obtained from nodal sections and from stem tips were transferred to a shoot multiplication medium
MS with 1.0 or 2.0 mg/L BAP as the only growth regulator or MS with combination with NAA or IAA (Table 1a, b).
Shoot response was recorded four weeks after inoculation. The percent of formed shoots, mean number of shoots per
explant and shoots length were measured. Experiment was repeated twice. Developing new axillary shoots were
detached and transferred onto each fresh medium for further micropropagation. The data were subjected to statistical
analysis (Sigma Stat 3.1 Systat Software, San Jose, California, USA). All cultures were maintained at 22 +2 °C in a
growth chamber with 40 umol m-2s-! illumination from cool-white luminescent lamps, 70 % relative humidity and a
16/8h (light/dark) photoperiod..

3. Results

Stem tip and nodal explants from young P. elongata plants were no bacterially contaminated, which indicates
that treatment with mercuric chloride in appropriate solution following by several rinses in sterile water excludes the
surface contaminants. Thus, explants produced 95-100 % aseptically culture after treatment with 0.04% mercuric
chloride. Similar approach for surface sterilization was reported in sugar beet and fodder beet (Slavova, 1988; Slavova
and Kaschieva, 2004). Explants were initially cultured on MS medium supplemented with 0.2 mg/L BAP, 0.2 mg/L GA
and 0.05 mg/L NAA, the shoot tips developed rapidly (Figure 1a) and each nodal axils produces single vegetative buds
after 10-12 days (Fig. 1b).

Propagation of P. elongata plants derived from stem tip and nodal explants in culture were studied (Table 1a,
b). Numerous factors influenced in vitro propagation such as physiological status of the donor plants, plant growth
regulators (BAP, NAA and IAA) and its interactions etc. Cytokinins levels were shown to be the most critical for
multiplication of many plant species (Abou Dahab et al., 2005; Sayed and Gabr, 2007, Zayova et al., 2010). In our
case, BAP at concentrations 1.0 and 2.0 mg/L resulted in significant variation on the development of axillary buds in
both explant types. BAP stimulated the development of buds after two weeks of culture. On MS1 medium, stem tips
produced 1-2 buds. On the same medium, nodal explants produced higher number of vegetative buds (3.5 buds/
explant) with mean length 1.9 cm.

a
Figure 1. Establishment of P. elongata in vitro cultures a) stem tips; b) nodal explants

On MS2 medium, the level of produced vegetative buds was higher but they are smaller and shorter than these
on MS1. Hence, BAP stimulated the rate of multiplication as the influence depends on concentrations of the growth
regulator. BAP at 1.0-2.0 mg/L and NAA at 0.05 mg/L had a promising effect on shoot proliferation and buds
formation. On MS3, 60 % of nodal explants produced buds (1.7/explant) with mean length 2.4 cm (Table 1b). This
combination yielded a number of vegetative buds (90 %) in the basal part of the plants derived from nodal segments
(Table 1b). Higher rate of vegetative buds induction was observed at higher concentration of BAP (2 mg/L) in a
medium containing NAA. In this case, the vegetative buds were well differentiated with intensive growth and
development. Figure 2a and 2b demonstrated the results obtained on MS4 medium. The micropropagation frequency of
the formed buds reached 70 % for stem tips and 95 % for nodal explants and maximum number of shoots/explant was
2.5 and 8.2, respectively.

Thus, propagation of P. elongata was generally higher in MS medium containing 2 mg/L BAP and 0.05 mg/L
NAA Bergmann and Moon (1997) reported a maximum adventitious shoot production of 48 shoots per leaf from P.
elongata after 4 weeks in culture. High frequency of plant regeneration from leaves, leaves with petioles, internodes and
nodes excised from 3-month-old non-aseptically grown P. elongata was obtained on Murashige and Skoog medium and
Woody Plant Medium, with appropriate supplements of growth regulators (Ipekgi et al., 2001).

Ely ZAYOVA et al., A tissue culture technique for propagation of Paulownia elongata tree
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Table 1. Effect of plant growth regulators on the micropropagation of P. elongata

Ne Plant growth regulators, mg/L Formed shoots, No shoots/explant, Shoot length, cm
BAP NAA IAA % x+ SE x + SE
a/plants obtained from stem tips
MS1 1 0 0 45 1.2+£0.18 1.5+0.14
MS2 2 0 0 50 1.5+0.11 1.1+0.11
MS3 1 0.05 0 60 1.7+0.27 2.4+0.12
MS4 2 0.05 0 70 2.5+0.34 2.1+0.23
MS5 1 0 0.05 30 1.0+0.16 1.3+0.22
MS6 2 0 0.05 40 1.2+0.15 1.0+0.17
b/ plants obtained from nodal explants
MS1 1 0 0 70 3.5+0.34 1.9+0.26
MS2 2 0 0 80 3.9+0.33 1.2+0.16
MS3 1 0.05 0 90 6.1 +0.62 2.1+0.21
MS4 2 0.05 0 95 8.2 +£0.66 1.8+0.28
MS5 1 0 0.05 40 1.4+0.15 1.1+£0.12
MS6 2 0 0.05 45 1.0+0.14 0.8+0.11

3

a
Figure 2. Micropropagation of P. elongata plants on MS4 medium (2 mg/l BAP + 0.05 mg/l NAA): a) stem tips; b)
nodal explants

Combination of BAP and IAA did not stimulate the propagation rate and production of vegetative buds of P.
elongata. The number of buds produced from nodal explants and stem tips significantly decreased on MS5 medium
(Table 1a, b); the yielded buds were usually poorly developed. On MS6 medium, the number of produced vegetative
buds decreased and they exhibit delayed development. Percentage of induced vegetative buds derived from stem tips
was generally lower in all MS media compared to nodal explants. Hence, the type of P. elongata explants had a
significant influence on the multiplication rate. Similar results were reported in P. elongata and P. tomentosa by Ipekgi
et al. (2001) and Ozaslan et al. (2005). A rapid rate of propagation depends on the subculturing of proliferating shoot
culture. In our case, the plants were sub-cultured four times in MS4 medium, which was optimal for induction of a
number of vegetative buds (Figure 3a, b).

The propagation profile for P. elongata and observed that the shoot multiplication rate gradually improved as
the number of subcultures increased (Figure 4). It was suggested that the effect reflected a time-dependant adaptation of
the explants to in vitro conditions as it was reported by Upadhyay et al. (1989).

4. Conclusions
Using this protocol, numerous cloned plants of P. elongata were obtained and successfully rooted. Results

from this study indicate that propagation trough tissue culture would provide a useful alternative to seed propagation
and allow large scale multiplication of desirable plants of P. elongata..

Ely ZAYOVA et al., A tissue culture technique for propagation of Paulownia elongata tree
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a b
Figure 3. Micropropagated P. elongata plants, subcultured on MS4 medium: a) stem tips; b) nodal explants
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Figure 4. Multiplication of P. elongate shoots during subcultivatons
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Abstract

At this study, the determination of the effects of heavy metals from industrial sources (Cr, Cu, Ni, Fe, Zn) on
seed germination at 17 wheat (Triticum aestivum) genotype (“Altay-2000”, “Altintas-95”, “Aytin-98”, “Bezostaja-1”,
“Cetinel-2000”, “Gerek-79”, “Harmankaya-9”, “Kirag”, Kirgiz-95”, “Kunduru-1149”, “Kutluk-94”, “Kiimbet-2000”,
“S6nmez-20017, “Sultan-95”, “Siizen-97”, “Yelken-2000” and “Y1ldi1z-98”) which are commonly produced at Turkey
are aimed. The experiments were carried out in plant growth chambers. For each concentration in each experiment
series 100 seeds were used in repetitions of four. Germination tests were performed with the four replicates in a Petri
dish. For the duration of the experiments a constant temperature (22+1°C) and photo-period of 12 hours light, 12 hours
darkness were maintained; and in 3 different concentrations of the heavy metals (100, 200 and 300 uM).

According to all results, statistical importance of the effects of heavy metals at seed germination of inspected
wheat types is seen. The zinc has the lowest; the copper has the highest effects on germination. When wheat genotypes
compared with their sensitivity level to heavy metals, at 17 genotypes, the most sensitive type is “Kutluk-94” and the
most durable type is “Kunduru-1149”. In a conclusion, it is found that the heavy metals can cause the loss of the
product with obstruct the germination at wheat and at cultivated areas which are exposed to heavy metals pollution, to
get high efficiency and the phytoremediation of this areas, “Kira¢” and “Kunduru-1149” types can be used..

Key words: heavy metal; wheat; germination; ecotoxicology; pollution; phytoremediation

*

Endiistriyel kaynakh agir metal kirliliginin bugday cesitleri iizerindeki ekotoksikolojik etkilerinin belirlenmesi

Ozet

Bu calismada, endiistriyel kaynakli agir metallerin (Cr, Cu, Ni, Fe, Zn) ililkemizde yaygin olarak {iretimi
yapilan 17 bugday (Triticum aestivum) genotipi (“Altay-2000”, “Altintag-95”, “Aytin-98”, “Bezostaja-1”, “Cetinel-
20007, “Gerek-79”, “Harmankaya-9”, “Kira¢”, Kirgiz-95”, “Kunduru-1149”, “Kutluk-94”, “Kiimbet-2000”, “Sénmez-
20017, “Sultan-95”, “Siizen-97”, “Yelken-2000” ve “Y1ld1z-98”) tohum ¢imlenmesi {izerindeki etkilerinin belirlenmesi
amaglanmistir. Deneyler i¢in her bir ¢eside ait tohumlar 100’erli gruplar halinde sayilip, steril petri kaplar i¢inde, iklim
kabininde, 12/12 saat aydinlik fotoperiyotta, 22+1°C’de, dorder tekrarli olmak iizere ve agir metallerin 3 farkh
konsantrasyonunda (100, 200 ve 300 uM) yapilmustir.

Tim sonuglar topluca degerlendirildiginde agir metaller, incelenen bugday cesitlerinin tohum ¢imlenmesi
iizerindeki etkilerinin istatiksel bakindan 6nemli oldugu; ¢inkonun ¢imlenme tizerindeki etsinin en az, bakirin en yiiksek
oldugu goriilmiistiir. Bugday genotipleri agir metallere duyarlik diizeyleri bakimindan karsilastirildiginda; 17 genotip
arasinda en duyarli “Kutluk-94” ¢esidi oldugu, buna karsin en dayanikli ¢esidin ise “Kunduru-1149” ¢esidinin oldugu
belirlenmistir. Sonug olarak agir metallerin bugdayda ¢imlenmeyi engelleyerek tiretim kayiplarina neden oldugu; agir
metal kirliligine maruz kalmis tarim alanlarinda, hem yiiksek verim almak, hem de bu alanlarin fitoremediasyonunda
“Kirag” ve “Kunduru-1149” ¢esitlerinin kullanilabilecegi saptanmustir.

Anahtar kelimeler: agir metal; bugday; ¢imlenme; ekotoksikoloji; kirlilik; fitoremediasyon
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1. Giris

Endiistrinin ve madencilik aktivitelerinin gelismesi ve atik sularin yeniden kullanimi ve aritma ¢amuru
uygulamalar1 agir metal kirliliginin tiim diinyay: ilgilendiren bir sorun haline gelmesine neden olmustur. Bitki toprak
iliskisi jeosfer ve biosferin en 6nemli kismini olusturdugundan, toprakta meydana gelen agir metal kirliligi sadece verim
ve lirlin kalitesi lizerinde degil ayn1 zamanda atmosferik ve sucul ¢evre kalitesini de etkiler. Diger taraftan agir metaller
besin zinciri yoluyla canli sisteme girerek insan ve cevre sagligi iizerinde Onemli hasarlarin olusmasina neden
olmaktadir (Kocaer ve Baskaya, 2003).

Canl1 sisteme giren agir metaller, besin zinciri ile bir organizmadan digerine tasinarak canli sistemlerde yiiksek
konsantrasyonlara ulagmakta ve zararlarim yillarca siirdiirebilmektedir (Kahvecioglu vd., 2008). Koloidal adsorbsiyon
ve iyon degisimi ile toprakta birikim yapan; ¢inko, bakir, kursun, kadmiyum ve nikel gibi agir metaller, topragin
biyoelverisliligi iizerine fazlas ile etki yaparlar (Algan ve Bilen, 2005).

Ulkemizde tarimsal faaliyetlerin dnemli bir kismmi bugday yetistiriciligi olusturmaktadir. Cok sayida ve
degisik ozellikleri olan Bugday (Triticum aestivum) varyeteleri Anadolu’da yaygin bir sekilde yetistirilmektedir.
Bugday, tiim diinyada temel gida maddesi olarak stratejik bir bitki olup, insanlarin temel enerji ve protein kaynagi
durumundadir. Ulkemizin ekili alanlarimin, yaklasik % 50’sini tahillar, tahillarin ekim alanlarinin da yaklasik % 70’ini
bugday olusturmaktadir (Giileg vd., 2010). Ulkemizde bugday tarimi yapilabilir alanlar son smirlarina ulasmis durumda
olmakla birlikte, bu alanlar kentsel ve endiistriyel gelismeye bagli olarak giderek daralma egilimi gostermektedir.
Ayrica bugday cesitlerinin tane verimi ve verim komponentleri arasindaki degisim, lokasyonlar ve yillar arasinda
onemli farkliliklar bulunmaktadir (Bilgin vd., 2008). Bu noktada mevcut alanlarin kirlenmeden, temiz bir sekilde
korunmasi, saglikli bir beslenme rejiminin siirdiiriilebilir olmast bakimindan biiyiik 6nem tasimaktadir.

Giintimiiziin en dnemli ¢evre sorunlarindan biri de kirlenmis alanlarin ve kaynaklarin temizlenerek yeniden
kullanilabilir hale getirilmesidir. Agir metallerin ortamdan uzaklagtirilmasinda fitoremediasyon yontemi kullanilabilir.
Ancak fitoremediasyon da kullanilacak bitkilerin her seyden 6nce kendilerinin agir metal toksisitesine karsi direngli
olmasi gerekir.

Bu calismada, endiistriyel kaynakli agir metallerin (Cr, Cu, Ni, Fe, Zn) iilkemizde yaygin olarak {iretimi
yapilan 17 bugday (Triticum aestivum) cesidinin (“Altay-2000”, “Altintas-95”, “Aytin-98”, “Bezostaja-1", “Cetinel-
20007, “Gerek-79”, “Harmankaya-9”, “Kira¢”, Kirgiz-95”, “Kunduru-1149”, “Kutluk-94”, “Kiimbet-2000”, “Sénmez-
20017, “Sultan-95”, “Siizen-97”, “Yelken-2000” ve “Y1ldi1z-98”) tohum ¢imlenmesi iizerindeki etkilerinin belirlenmesi
amaclanmistir. Boylece hem {iiretim yapmak, hem de kirli topraklarin, uygun bugday cesitleri ile temizlemesinin
miimkiin olabilirligine cevap aranmustir..

2. Materyal ve yontem

Ulkemizde en ¢ok tarmm yapilan 17 farkli bugday genotipi arastirma materyali olarak segilmistir. Tohumlar
tescilli olup, Eskisehir Gegit Kusagi Tarimsal Aragtirma Enstitiisiinden saglanmistir (Turgut, 2004).

Deneyler icin her bir ¢eside ait tohumlar 100’erli gruplar halinde sayilip, steril petri kaplari iginde, iklim
kabininde, 12/12 saat aydinlik fotoperiyotta, 22+1°C’de, dorder tekrarli olmak {izere ve kullanilan agir metallerin (CrOs,
CuCly, NiCly, FeCls, ZnCl3) 3 farkli konsantrasyonunda (100, 200 ve 300 uM) yapilmistir. Kullanilan agir metal
¢ozeltileri merck marka standart laboratuvar kimyasallarindan saf su ile seyreltilerek hazirlanmigtir. Bitki drneklerinin
protein igerigi Semi-Micro Kjeldal yontemiyle (Vural, 1992), Kjeltec tam otomatik cihazi kullanilarak yapilmigtir. Elde
edilen sonuglar SPSS istatistik programinda p<0,05 6nem diizeyinde test edilmistir..

3. Bulgular

Belirlenen amaglar dogrultusunda toplam 17 bugday genotipi se¢ilmis olup, bunlardan 4’ii makarnalik 13’
ekmekliktir (Tablo 1). Protein oranm1 genotipler arasinda en yiiksek “Gerek-79” (153,0783 mg) cesidinde dl¢iilmiistiir.
Dekar basina en yiiksek verim ise “Kunduru-1149” ¢esidi oldugu goriilmektedir.

Agir metallerin arastirilan onyedi bugday genotipinden hangileri iizerinde daha etkili oldugunu goérmek
amaciyla yapilan istatikler sonucu, bes farkli homojen grup olugsmustur (Tablo 4). Bu sonuca gore bugday ¢esitleri agir
metal stresine kars1 ¢cimlenme yilizdeleri bakimindan birbirinden farkli cevaplar vermistir. Genotipler arasinda agir metal
stresinden en ¢ok “Kutluk-94” ¢esidi etkilenirken, “Kira¢” ve “Kunduru-1149” ¢esitlerinin onyedi genotip arasinda en
dayanikli ¢esitler oldugu belirlenmistir.

Yapilan korelasyon analizi sonucuna gore; bugdayda bulunan protein miktar ile Cu ve Fe toksisitesi arasinda;
hektolitredeki bugday agirlig: ile Zn toksissitesi arasinda; bugdayin bin dane agirlig: ile Ni ve Zn toksisitesi arasinda;
p=<0,05 6nem diizeyinde bir iligki bulunmustur (Tablo 2).
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Tablo 1. Bugday genotiplerinin biyolojik, ekolojik ve teknolojik 6zellikleri

Su Istegi Boy Verim BDA HLT [Protein
Cesidin Ad1* sartlar  |Kullamm [Kilak | (cm) [Kardeslenme [Erkencilik | (kg/da) | (9) | (kg) | (mg)
Altay-2000 Kuru Ekmeklik [Kilgikli {105 [Orta Orta erkenci 200-650 34 |81 |120,2338
Altintas-95 Kuru-Sulu [Makarnalik [Kilgikli [115  |Orta Orta erkenci [200-350 40 82  [102,6585
Aytin-98 Kuru Ekmeklik  [Kilgikli 93 Orta yiilksek  |Orta erkenci 210-630 33 80 [121,9266
Bezostaya-1 Kuru-Sulu [Ekmeklik [Kileiksiz [105  [Diisiik Orta erkenci [200-650 [38 83 [116,6926
Cetinel-2000 Sulu Ekmeklik [Kilgikli 95 [Yiiksek Orta gecci  |370-800 39 78 81,6682
Gerek-79 Kuru Ekmeklik [Kilgikli (105  [Yiiksek Erkenci 200-600 34 |80 [153,0783
Harmankaya-99  |Kuru Ekmeklik [Kilgikli [95 Yiiksek Orta erkenci [210-640 34 82 [116,0626
Kirac-66 Kuru Ekmeklik [Kilgikli (115  |Diisiik Orta gegci  [200-400 B5 82 [135,1919
Kirgiz-95 Kuru Ekmeklik  [Kilgikli 115  |Yiiksek Erkenci 220-600 34 [79 [123,3110
Kunduru-1149 Kuru-Sulu Makarnalik Kilgikli (125  [Orta Orta erkenci [200-350 42 82 97,9039
Kutluk-94 Kuru Ekmeklik [Kilgikli (115  [Yiiksek Orta erkenci [224-607 [35 [79 [125,3084
IKiimbet-2000 Kuru-Sulu Makarnalik [Kil¢ikli (98 Orta yiiksek  [Erkenci 200-500 40 |83 87,5010
Sonmez-2001 Kuru Ekmeklik [Kilgiksiz 110  (Orta Orta erkenci [250-500 37 81 84,8627
Sultan-95 Sulu Ekmeklik [Kilgikli [98 Yiiksek Orta gecci  [300-800 35 [77 56,1365
Stizen-97 Kuru Ekmeklik [Kilgiksiz 100  [Orta yiiksek [Orta gegci  [250-560 [33 |80  [106,4968
'Y elken-2000 Kuru-Sulu |Makarnalik [Kil¢ikli |90 Orta yiiksek  [Erkenci 200-500 39 |83 98,5195
Y11d12-98 Sulu sartlar [Ekmeklik [Kilgikli |98 'Yiiksek Orta erkenci [300-800 33 81 84,0400
(BDA:Bin dane agirhgi, HLT: Hektolitre agirligi; * Turgut, 2004)
Tablo 2. Bugday genotiplerinin teknolojik 6zellikleri ile agir metal toksisite iligkisi
Kontrol Grubu [Cr Cu Ni Fe Zn
Protein (mg) Pearson Correlation  |-,229 - 110 560 |,137  |-,463™ [-,059
Sig. (2-tailed) ,106 444 ,000 ,337 ,001 ,679
N 51 51 51 51 51 51
Hektolitre Pearson Correlation |-,098 ,207 -,010 |[-,028 |-,118 |[-415™
agirhg (kg) Sig. (2-tailed) 492 144|945 |845 [400 |o002
N 51 51 51 51 51 51
Bin dane Pearson Correlation |,254 ,018 -232 |[-,479™ |-,069 [-,548"™
agirhg Sig. (2-tailed) ,072 ,899 ,102 ,000 ,632 ,000
N 51 51 51 51 51 51

*#* {ligki 0,05 diizeyinde nemli

Farkli konsantrasyonlarda uygulanan agir metallerin, bugday genotipleri iizerindeki etkilerini belirlemek
amaciyla yapilan iki yonlii varyans analizi sonucunda, agir metallerin ¢imlenmeyi engelledigi ve bunun istatiksel

bakimdan 6nemli oldugu saptanmustir (Tablo 3).

Tablo 3. Agir metaller (Cr, Cu, NiC, Fe, Zn) ve bunlarin ti¢ farkli konsantrasyonunun (100, 200 ve 300 uM) onyedi

bugday genotipinin ¢imlenme yiizdeleri iizerine etkisi

Kareler Serbestlik |Kareler F Onem
toplamm derecesi (df) [ortalamasi orani diizeyi (Sig.)
Diizeltilmis Model 66925,9902 23 2909,826 10,816 |,000
Intercept 1943075,217 |1 1943075,217 |7,223E3 |,000
Bugday Genotipleri 10268,170 16 641,761 2,386 ,002
Uygulanan Agir metaller 31042,235 4 7760,559 28,848 [,000
Uygulanan Konsantrasyonlar |3476,761 2 1738,380 6,462 ,002
Hata 75863,069 282 269,018
Toplam 2063928,000 |306
Diizeltilmis Toplam 142789,059 305

R?=,469
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Uygulanan agir metallerden hangisinin, bugdaylar iizerine daha fazla etkili oldugu incelendiginde, dort
homojen gurubun olustugu goriilmektedir (Tablo 5). Buna gore agir metallerin bugdaylar {izerindeki toksik etkileri
birbirinden istatiksel bakimdan p<0.05 diizeyinde 6énemli farkliliklar gostermektedir. Uygulanan agir metaller (Cr, Cu,
NiC, Fe, Zn) arasinda, bugday genotiplerinde, ¢cimlenmeyi en ¢ok engelleyen elementin krom oldugu bulunmus olup,
bunu Cu, Ni ve Fe izlemektedir. Zn ise ¢cimlenmeyi bir miktar engellemis olmakla birlikte, kontrol grubu ile ayni
homojen grup i¢inde yer almis oldugundan, ¢imlenme yiizdesi iizerindeki engelleyici etkisi istatiksel bakimdan 6nemli
bulunmamustr.

Agir metallerin uygulanan 100 pM, 200 pM ve 300 uM {i¢ farkli konsantrasyonundan, hangi
konsantrasyonlarin daha etkili oldugunu topluca gérmek amaciyla yapilan istatikler sonucu birbirinden bagimsiz iig
homojen gurup olusmustur (Tablo 6). Buna gore bugday genotipleri farkli agir metal konsantrasyonlarina kars
¢imlenme yiizdeleri bakimindan birbirinden farkli cevaplar vermistir. Agir metal konsantrasyonlarindan bugday
genotiplerinde ¢imlenmeyi en ¢ok engelleyen 100uM olurken; 200uM ve 300uM diizeyindeki konsantrasyonlar daha
diisik diizeyde etkili olmus ve ayni grup altinda toplanmistir. Kontrol grubu ise belirgin sekilde tiim
konsantrasyonlardan ayrilmistir.

Tablo 4. Bugday genotiplerinin ¢imlenme yiizdeleri {izerine, agir metallerin (Cr, Cu, Ni, Fe, Zn) etKkisi

Homojen Gruplar
Bugday Genotipleri N 1 2 3 4 5
Kutluk-94 18 67,50
Cetinel-2000 18 70,39 70,39
Altay-2000 18 73,00 73,00 73,00
Aytin-98 18 73,44 73,44 73,44
Yelken-2000 18 76,50 76,50 76,50 76,50
Y1ldiz-98 18 77,50 77,50 77,50 77,50 77,50
Altintag-95 18 77,67 77,67 77,67 77,67 77,67
Gerek-79 18 77,89 77,89 77,89 77,89 77,89
Sénmez-2001 18 79,56 79,56 79,56 79,56 79,56
Bezostaja-1 18 79,67 79,67 79,67 79,67 79,67
Kiimbet-2000 18 82,06 82,06 82,06 82,06
Kirgiz-95 18 82,83 82,83 82,83 82,83
Harmankaya-99 18 83,11 83,11 83,11 83,11
Sultan-95 18 83,83 83,83 83,83
Siizen-97 18 85,00 85,00 85,00
Kirag 18 87,11 87,11
Kunduru-1149 18 89,94
Onem diizeyi (Sig.) ,063 ,054 ,073 ,113 ,060

Tablo 5. Agir metallerin bugday genotiplerinin ¢imlenme yiizdeleri iizerine etkisinin topluca degerlendirilmesi

Homojen Gruplar
Agir Metaller N 1 2 3 4
Cr 51 61,53
Cu 51 68,84
Ni 51 74,35 74,35
Fe 51 77,90
Zn 51 94,53
Kontrol Grubu 51 98,25
Onem diizeyi (Sig.) 1,000 ,091 ,275 ,252
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Tablo 6. Ug farkli konsantrasyonda (100, 200 ve 300 uM) uygulanan agir metallerin (Cr, Cu, NiC, Fe, Zn) bugday
genotiplerinin ¢imlenme yiizdeleri iizerine toplu etkisi

Agir Metal Homojen Gruplar
Konsantrasyonu N 1 2 3

100 uM 85 70,21

300 uM 85 77,91

200 uM 85 78,18

Kontrol Grubu 51 98,25
Onem diizeyi (Sig.) 1,000 ,921 1,000

Agir metaller (Cr, Cu, NiC, Fe, Zn) ve uygulanan konsantrasyonlardan (100, 200 ve 300 uM) hangilerinin
¢imlenme iizerinde daha etkili oldugunu daha ayrintili (teker teker) belirleyebilmek amaciyla Cluster analizi yapilmistir
(Sekil 1). Buna gore kontrol grubu en yiiksek ¢imlenme yiizdesi ile diger tiim gruplardan belirgin olarak ayrilmustir.
Ayrica c¢imlenmeyi en fazla engelleyen 100 pM konsantrasyon diizeyi ile bakir olurken, bunu krom ve nikel
izlemektedir.

Zn-200 pM
Zn-300 uM
Cr-300 uM

Fe-100 v — 1 ]
Cu-200 upM e
Ni-300 pM =~ ——
Fe-200 uM
Fe-300 pM _—
Cu-300 uM _
Ni-100 uM _ |
Ni-200 pM
Cr-100 uM
Cr-200 uM

0
+
Kontrol
Zzn-100 uM :l'—
_

Cu-100 uM !

Sekil 1. Agir metaller ve uygulanan konsantrasyonlarin bugday genotiplerindeki toksikolojik etkisi.
4. Sonuglar ve tartisma

Agir metaller bitkilerin degisik yasam evrelerinde etkili oldugu bilinmektedir. Bu etki ortamdaki
konsantrasyonun artisina bagli olarak, ¢ogu zaman tohumun ¢imlenmesi ve bitki gelismesini engelleme yoniinde
olmaktadir. Agir metallerin bitkinin ¢imlenmesini azaltic1 etkisinin genel toksik etkiler (tohum canliligini etkileme,
tohum agirligini azaltma) seklinde veya su aliminin engellenmesi seklinde gerceklesmektedir. Tohumun ¢imlenmis
olmas1 bitkinin saglikli bir sekilde biiylime ve gelismesini devam ettirecegi anlamina gelmez. Ancak bitkinin
gelisebilmesi i¢in de tohumun ¢imlenmis olmasi gerekir. Ayrica bitkilerin ¢imlenme asamasinda kirlilik unsurlarina
vermis oldugu cevap, daha sonraki yasam dongtileri i¢cin 6nemli ipuglar1 verir.

Yapilan calismalar sonunda; farkli konsantrasyonlarda uygulanan agir metallerin, ¢imlenmeyi engelledigi;
kullanilan onyedi bugday genotipinden agir metal stresinden en ¢ok “Kutluk-94” ¢esidi etkilenirken, “Kirag” ve
“Kunduru-1149” gesitlerinin en dayanikli gesitler oldugu belirlenmistir. Ayrica uygulanan agir metaller (Cr, Cu, Ni, Fe,
Zn) arasinda, bugday genotiplerinde, ¢cimlenmeyi en ¢ok engelleyen elementin krom oldugu bulunmus olup, bunu bakair,
nikel ve demir izlemektedir. Cinko ise ¢imlenmeyi bir miktar engellemis olmakla birlikte, ¢cimlenme yiizdesi lizerindeki
engelleyici etkisi istatiksel bakimdan anlamli bulunmamistir. Elde edilen bu sonuglar literatiir bilgileri ile uygunluk
gostermektedir. Yapilan bir ¢alismada agir metal uygulanan ayni tiire ait ¢esitler arasinda genotiplerin birbirlerinden
farkli cevaplar verdigi belirlenmistir (S6zen vd., 2009). Benzer sekilde kursunun arpa ve bugdayda tohum
¢imlenmesine, kok ve govdelerin gelisimine olumsuz etkilerinin oldugu gézlenmistir (Titov vd., 1996).

Metal stresine bagli olarak antioksidant enzim seviyelerinin artigt bitki ve tohum teknolojileri ve
fitoremediasyon agisindan biiyiik 6nem tasir (Kranner ve Colville, 2011). Siiperoksit dismutaz (SOD) ve katalaz (CAT)
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enzimlerinin uyarilmas: ve aktivasyonu bitkilerdeki onemli metal detoksifikasyon mekanizmalarindan olup SOD ve
CAT enzimlerinin kombine etkisi ve oksidatif stresin etkisini azaltmaktadir. Bugdayda (cv. Alpu) yapilan bir ¢alismada,
agir metallerin (Cd, Pb) SOD ve katalaz enzim aktivitesinde azaliglara neden oldugu saptanmustir (Ak ve Yiicel, 2011).
Agir metallerin; klorofil igerigini katalaz ve peroksidaz enzim aktivitelerini digiirdiigii, bitkide klorozise neden oldugu
(Pandey ve Sharma, 2002), ayrica klorofil a ve klorofil b icerigini diisiirdiigii bilinmektedir (Chatterjee ve Chatterjee,
2000). Ancak SOD enzimi aktivitesi agir metalin ¢esidine, konsantrasyonuna, uygulama siiresine ve bitkinin tiiriine ve
genotipine bagh olarak farklilik gostermektedir (Dixit vd., 2001). Ayrica agir metallerin mitotik hasarlara neden oldugu
belirlenmistir (Yiicel vd., 2009a,b).

Bugdayda bulunan protein miktar1 ile bakir ve demir toksisitesi arasinda; hektolitredeki bugday agirlig: ile
cinko toksisitesi arasinda; bugdayin bin dane agirlig1 ile nikel ve ¢inko toksisitesi arasinda negatif yonlii bir iligki
oldugu bulunmustur.

Bazi metal hiperakiimiilatorii bitkiler, kok, govde ve yapraklarinda yiiksek oranlarda metal iyonu
biriktirmektedir (Terzi ve Yildiz 2011). Ayrica bazi bitkiler fitodegratasyon ve fitostabilizasyonla fiziksel ve kimyasal
olarak kirleticileri immobilize etmektedir. Bu nedenle agir metal kirliliginin uzaklagtirilmasinda fiziksel remediasyon
yontemlerine alternatif olarak fitoremediasyon teknigi uygulanabilir.

Yapilan caligmalar sonunda agir metallerin bugdayda cimlenmeyi engelleyerek iiretim kayiplarina neden
olabilecegi; agir metal kirliliine maruz kalmig tarim alanlarinda, hem yiiksek verim almak, hem de bu alanlarin
fitoremediasyonunda “Kirag” ve “Kunduru-1149” gesitlerinin kullanilabilecegi saptanmuistir.
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Abstract

In this investigation, on two endemic species morphologically close to each other are collected from Kazdagi
Mountain, micromorphological and anatomical studies were made of the similarity and differences between species.
Plant samples that required for anatomical studies are collected from Kazdagi Mountain. Micromorphological studies,
the surface of the stems and leaves the epidermis and trichome structure were examined by LM and SEM. In anatomical
studies, cross-sections of stems and leaves were examined and to obtained anatomical characteristics comparatively as
shown in table. In addition, micro-anatomic measurements of cells and tissues have also been calculated. As a result of
the research, cross-sections of stems the taxa were observed shapes and cortex layer differences. Leaf cross-sections,
mesophyll layer is dorsiventral. Also transection of midrib the scleranchymatic layer is lined broadly. Transections of
surface, the type of stomata is diasytyc and stomata were determined at same level with epidermis (amphistomatic). In
micromorphological studies, trichome occured that glandular (capitate and peltate) and eglandular type trichomes as
well as stems and leaves of Thymuspulvinatus have observed more density glandular and eglandular trichomes than
Thymus cherlerioides.

Key words: anatomy, Kazdag1 Lamiaceae, micromorphology, Thymus, trichome

Kazdaglari’nda (Edremit /Balikesir) yetisen Thymus pulvinatus ve T. cherlerioides (Lamiaceae) tiirleri iizerinde
karsilastirmali mikromorfolojik ve anatomik arastirmalar

Ozet

Bu arastirmada, Kazdaglari’ ndan toplanan ve morfolojik olarak birbirine yakin olan iki endemik tiir {izerinde
mikromorfolojik ve anatomik caligsmalar yapilarak tiirler arasindaki benzerlik ve farkliliklar ortaya konmustur.
Anatomik caligmalar i¢in gerekli bitki Ornekleri Kazdaglari’ ndan toplanmistir. Mikromorfolojik caligmalarda
taksonlarin govde ve yapraklarindaki epidermis yiizeyi ve tiily yapist hem Isik mikroskopunda (LM) hem de Elektron
mikroskobunda (SEM) incelenmistir. Anatomik ¢alismalarda, taksonlarin gévde ve yapraklarindan alinan enine kesitler
incelenerek elde edilen anatomik karakterler karsilagtirmali olarak tabloda gosterilmistir. Ayrica hiicre ve dokularin
mikroanatomik dl¢iimleri de hesaplanmistir. Aragtirma sonucunda taksonlarin gévde anatomik kesitlerinin sekillerinde
ve korteks tabakasinda farkliliklar gozlenmistir. Yaprak enine kesitlerinde, mezofil tabakasi dorsiventral ve orta
damarlarinda sklerankima tabakasi genis yer kaplamaktadir. Yiizeysel kesitlerde stoma tipi diasitik ve epidermis
hiicreleri ile ayni seviyede (amfistomatik) oldugu belirlenmistir. Mikromorfolojik ¢aligmalarda trikom tipinin ortii ve
salgi tiiylerinden (kapitat ve peltat) olustugu ve Thymus pulvinatus’ un gévde ve yapraklarinin Thymus cherlerioides’e
gore daha yogun olarak ortii ve salgi tiiyleri tasidig goriilmiistiir.

Anahtar kelimeler: anatomi, Kazdaglari, Lamiaceae, mikromorfoloji, Thymus, tiiy
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1. Giris

Thymus L.diinyada yaklagik 220 tiir ile Lamiaceae (Labiatae) familyasinin en fazla tiir igeren, ayn1 zamanda
¢ok sayida tibbi, aromatik ve ekonomik degeri olan tiirleri de barindiran énemli cinslerinden birisidir (Morales, 2002).
Bu cinsin iiyeleri basta Kuzey Afrika ve Kanarya adalar1 olmak iizere Gronland adasinin Kuzeybatisi, Etiyopya Daglari
ve Akdeniz bolgesinden Avrupa’ ya, kadar genis bir yayilis gostermektedir (Harley vd., 2004). Tiirkiye’ de 18’ i
endemik, 40 tiir ve 42 taksonla temsil edilen Thymus tiirleri, halk arasinda ‘Kekik’ olarak bilinmekle beraber Anadolu’
nun ¢esitli yerlerinde; Karabas kekik, Ak kekik, Sater, Nemamul otu isimleriyle de anilmaktadir (Davis 1982; Davis
vd., 1988; Baytop, 1999; Giiner vd., 2000; Bager vd., 2001, Giiner vd., 2012).

Bu cinsin iiyeleri ucucu yag olarak yiiksek oranlarda timol ve karvakrol etken maddelerini i¢cermektedir. Timol
etken maddesi, basta antioksidan olarak dis hekimliginde gecici dolgu yapiminda, antiseptik banyo ve sabunlarin
hazirlanmasinda, bazi yiyeceklerin saklanmasinda ve daha birgok alanlarda kullanilmaktadir (Tanker ve Iliulu, 1981).

Thymus tiirlerinin kurutulmus ve toz haline getirilmis droglari diinyanin ¢ogu iilkesinde baharat olarak
satilmaktadir. Ayrica, toprak {istii kisimlarindan hazirlanan infiizyonlart halk arasinda dahilen; antiseptik, midevi,
diuretik ve soguk alginligina karsi bitkisel ¢ay olarak tiiketilmekte haricen ise asir1 derece kusmalara ve merhem halinde
sariliga kars1 kullamlmaktadir (Tanker ve Iliulu, 1981; Sezik ve Saracoglu, 1988; Bown, 1995; Baytop, 1999).

Ulkemizde ve diinyada, Thymus tiirleri ile ilgili yapilmis bazi anatomik c¢alismalara rastlanmistir (Sezik ve
Saracoglu, 1988; Kesercioglu vd., 1990; Tavukcuoglu vd., 1996; Lakusi¢ vd., 1999; Ozatli ve Tiimen 2000; Kaya vd.,
2000; Aytas, 2003; Satil vd., 2005; Alan, 2007). Bu anatomik calismalarin ¢ogunlugunun; taksonomik, morfolojik,
ekolojik ve palinolojik calismalarla desteklendigi goriilmiigtiir. Yine, Metcalfe ve Chalk (1950; 1979)’ 1n eserlerinde
Thymus cinsinin yaprak ve govde anatomisi ile ilgili kisith bilgilere yer verilmistir.

Thymus cinsi zengin tiir sayisinin yaninda, ticari dneme sahip olmasi, tibbi, aromatik ve endemik tiirleri
bilinyesinde barindirmasiyla da énemlidir. Bunun yaninda tiirler arasinda hibritlesmenin ¢ok olmasi ve sinonimlerinin
fazla olusu gibi nedenlerden dolay1 Lamiaceae familyasinin taksonomik bakimdan en problemleri cinslerinden birisini
olusturmaktadir (Morales, 2002; Harley vd., 2004).

Bu ¢alismada Kazdaglari’ nda yetisen ve morfolojik olarak yakin benzerlik gosteren T. pulvinatus Celakve T.
cherlerioides Vis.tiirleri tizerinde karsilastirmali mikromorfolojik ve anatomik ¢alismalar yapilmistir. Bu ¢aligmayla
tiirlerin taksonomisine anatomik yonden bir katki saglanmasi amaglanmaistir.

2. Materyal ve yontem

Anatomik calismalar i¢in gerekli bitki drnekleri asagida verilen lokalitelerden toplanmis ve toplandigi alanlar
Sekil 1’ de harita iizerinde gosterilmistir. Ayrica Sekil 2” de tiirlerin genel goriiniisleri ve habitat alanlar1 gosterilmistir.
Araziden toplanan 6rneklerin bir kism1 mikromorfolojik ¢alismalar i¢in herbaryum 6rnegi haline getirilmis bir kismi ise
anatomik c¢aligmalarda kullanilmak ftizere %70’ lik alkol igeren cam siselere konulmustur. Toplanan orneklerin
teshisleri, Tirkiye Florasi” na gore gergeklestirilmistir (Davis 1982; Davis 1988; Giiner vd. 2000). Teshis edilen
bitkiler, herbaryum &rnegi haline getirilerek etiketlenmis ve Balikesir Universitesi Fen-Edebiyat Fakiiltesi Botanik
Laboratuvar1’ nda koruma altina alinmistir. Anatomik calismalarda gévdeden enine; yapraklardan da enine ve yiizeysel
kesitler alinmig ve floroglusin + HCL reaktifi ile boyandiktan sonra gliserin-jelatin yontemiyle daimi preparat haline
getirilmistir (Baytop, 1972). Hazirlanmis preparatlar, Microscope DCM 510 ve Nikon Eclipse E600 mikroskobunda
incelenerek anatomik fotograflari ¢ekilmistir. Yapraklarm alt ve iist yiizeylerinden alinan kesitlerde 1 mm? deki
stomalarin ve epidermis hiicrelerinin sayimlari yapilmistir. Stoma indeksi ve stoma indeks oran1 Meidner ve Mansfield
(1968)’ e gore hesaplanmigtir. Taksonlarin trikom mikromorfolojisi igin, herbaryum 6rnekleri kullanilmigtir. Govde ve
yapraklardan alinan kiiciik pargalar ‘Masaiistii SEM (JCM-5000)’ de incelenmis ve mikrofotograflar: ¢ekilmistir.

Thymus pulvinatus: B1 Balikesir: Edremit, Kazdaglari, Kapidag yangin gozetleme kulesi civari, kayalik
alanlar,1350 m, 10.06.2010, FS1557.

Thymus cherlerioides; B1 Balikesir: Edremit, Kazdaglari, Sarikiz yolu tizeri, 1720 m, 10.06.2010, FS1565.

3. Bulgular

Taksonlarin govdelerinden ve yapraklarindan alinan enine kesitler incelenmis ve anatomik dzellikleri asagida
verilmistir.

Thymus taksonlarmmin gévde anatomik ozelikleri: Govde enine kesitleri, karemsi (T. pulvinatus) ya da
yuvarlagimsi (T. cherlerioides) sekillerdedir (Sekil 3). En dista tek sirali, yuvarlak ya da kiibik bazen dikdortgenimsi
sekillerde epidermis goriilmekte olup iizeri ince bir kiitikula ile ortiiliidiir. Epidermisin iizerinde Ortii ve salgi tiyleri
gozlenmektedir. Ortii tiiyleri 1-6 hiicreli, dallanmamis ve iizeri kiitikular mikropapillidir. Mikropapiller 1-2 hiicreli
tilylerde yogun gozlenirken ¢ok hiicreli tiiylerde seyrek oldugu goriilmiistiir. Salg: tiiyleri Ortii tiiylerine oranla seyrek
bulunmaktadir. Salgi tiiyleri kapitat tipte goriilmektedir. Epidermisin hemen altinda korteks tabakasi yer almaktadir. Bu
tabaka kollenkima (3-9 sirali), parankima (3-7 sirali) ve endodermisten (1-2 sirali) olusmaktadir. Periskl belirgin
degildir. Floem 3-9 sirali olup, sklerenkima igermemektedir. Kambiyum belirgin degildir. Ksilem halkasal bir sekilde
6zii cevrelemistir. Oz poligonal sekilli, ince ceperli parankimatik hiicrelerden olusmustur (Sekil 3, 4).
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Sekil 1. Thymus tiirleringp toplandigi alan( )
Figure 1. Field gathered of Thymus species.

Sekil 2. Thymus tiirlerinin genel goriiniisii ve toplandigi habitat alani. a) T. pulvinatus, b) T. cherlerioides, c) T.
pulvinatus’un toplandigi habitat, d) T. cherlerioides’in toplandig1 habitat.

Figure 2. Habitus and general showing of Thymus species. a) T. pulvinatus, b) T. cherlerioides, c) Habitus of T.
pulvinatus, d).Habitus of T. cherlerioides
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Sekil 3. Go6vde enine kesitleri, T. cherlerioides, a,b); T. pulvinatus (c,d). ep: epidermis, &t: ortii tilyii, ko: kollenkima,
p: parankima, en: endodermis, fl: floem, ks: ksilem (skala : 50 pm)

Figure 3. Stem cross-sections, T. cherlerioides (a,b); T. pulvinatus (c,d). ep: epidermis, 6t: eglandular hair, ko:
collenchyma, p: parenchyma, en: endodermis, fl: phloem, ks: xylem (Scale bar:50 um)
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Sekil 4. Govde tiiyleri, T. cherlerioides (1-4,7), T. pulvinatus (5-6,8) (Skala: 1-6 nolu resimler 10 p; 7-8 nolu resimler
200 pm)

Figure 4. Stem trichomes, T. cherlerioides (1-4,7), T. pulvinatus (5-6,8) (Scale bar: 10 p (between 1 and 6); 200 um
(between 7 and 8)
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Tablo 1. Incelenen aksonlarin karsilagtirmali gévde anatomik karakterleri.
Table 1. Comparative stem anatomical characters of examined taxa.

Taksonlar Govde Anatomik Karakterler
Govde sekli Kollenkima tabakasi Parankima | Floem tabakasi
Koseler | Koseleraras: | tabakasi Koseler | Koseler arasi
T.cherlerioides | Yuvarlagimsi, koseler | 3-5 3-5 3-5 3-6 3-6
belirgin degil
T.pulvinatus Karemsi, koseler | 6-9 1-3 4-7 3-5 4-9
belirgin

Thymus taksonlarinin yaprak anatomik 6zellikleri:En dista epidermis goriilmektedir. Epidermis tek sirali,
basik, yuvarlak, oval, kiibik veya dikdortgen sekilli hiicrelerden olugmusg ve iizeri ince bir kiitikula ile Ortiilmiistiir.
Epidermisin her iki yiizeyinde ortii ve salgi tiiyleri vardir. Ortii tiiyleri basit, sivri uclu, dik ya da kivrik, cogunlukla 1-2
hiicreli (10-30p), mikropapillidir (Sekil 6). Yaprak kol uclarinda 1-2 hiicreli iri boyutlu tiiyler (80-150 p) goriilmektedir
(T. pulvinatus). Salgi tiiyleri 1-3 sap hiicreli kapitat tipte goriiltir. Stomalar yapragin her iki yliziinde de goriilmekte olup
(amfistomatik), alt yiizde daha yogun ve diasitik tiptedir. Mezofil tabakas1 dorsiventraldir. 1-2 sirali palizat ve 3-5 siral
siinger parankimasindan olusmaktadir. Tletim demetleri kollateraldir. Demetin etrafi parankimatik bir kin ile sartilmstir.
Orta damar bolgesinde, ksilem iist epidermise, floem ise alt epidermise dogru yonelmistir. Ksilemin hemen altinda, ¢ok
tabakali (9-14) sklerankimatik demetler goriilmektedir. Floem 1-3 sirali, hiicreler belirgin degildir. Orta damar
bolgesinde iist ve alt epidermisin altinda oval, yuvarlak ya da kiibik sekillerde kollenkima yer alir. Kollenkimanin
altinda yuvarlak ya da poligonal sekilli, ince geperli parankima goriilmektedir (Sekil 5-7).

Sekil 5. Yaprak enine kesitleri: T. cherlerioides (a,b,f); T. pulvinatus (c,d,e). Ue: iist epidermis, p: parankima, pp:
palizat parankimasi, sp: siinger parankimasi, ks: ksilem, sk: sklerenkima, ae: alt epidermis, vd: vaskuler demet, st:
salg tiiyti. (Skala: 50 )

Figure 5. Leaf cross-sections. T. cherlerioides (a,b,f); T. pulvinatus (c,d,e). Ue: upper epidermis, p: parenchyma, pp:
palisade parenchyma, sp: spongy parenchyma, ks: xylem, sk: sclerenchyma, ae: lower epidermis, vd: vascular
bundle, st: glandular hair. (Scale bar: 50 p)
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Sekil 6. Yaprak tiyleri. T. cherlerioides (A,B); T. pulvinatus (C,D). A,C: iist yiizey; B-D alt yiizey.
Figure 6. Leaf trichomes. T. cherlerioides (A,B); T. pulvinatus (C,D). A,C: adaxial surface; B-D abaxial surface.

Sekil 7. Yaprak yiizeysel kesitleri. T. cherlerioides (A,B); T. pulvinatus (C,D). A,C: alt yiizey; B-D fist yiizey. (Skala:
20w

Figure 7. Surface section of leaf. T. cherlerioides (A,B); T. pulvinatus (C,D). A,C: abaxial surface; B-D adaxial
surface. (Scale bar: 20 p)
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Tablo 2. Incelenentaksonlarinin karsilastirmali yaprak anatomik karakterleri
Table 2. Comparative leaf anatomical characters of examined taxa

Yaprak anatomik karakterler
Mezofil tabakasi | Orta damar bolgesi
Kollenkima | Parenkima sirasi Sklerankima | Floem
Taksonlar o - m
Mezofil tipi | Palizat | Siinger | siras1 sirast sirast
sirasi sirasi Ust Alt
epidermis | epidermis
T.cherlerioides | Dorsiventral |1-2 2-4 1-2 1-3 1-2 10-14 2-3
T.pulvinatus Dorsiventral |1 3-5 1-2 1-3 1-2 9-12 1-2

4. Sonuglar ve tartisma

Arastirma sonucunda, taksonlar arasinda gévde anatomik kesitlerinin sekillerinde farkliliklar gozlenmistir.
Bu farkliliklar korteks tabakasindaki kollenkima ve parankima tabakalarindan kaynaklanmaktadir (Tablo 1). T.
cherlerioides’ in govdesi yuvarlagimsi olup kdseler belirgin degildir, buna karsilik, T. pulvinatus’ un ise govde kdseleri
belirgin ve kesitler karemsi sekildedir.

Yaprak enine kesitlerinde, her iki taksonun da yaprak kol uglari i¢ce dogru kivrilmis (revolute), mezofil
tabakasi dorsiventral tipte ve orta damarlarinda sklerankimatik tabaka genis yer kaplamaktadir. T. pulvinatus’ un palizat
tabakasi tek sirali iken; T.cherlerioides’ in iki sirali nadiren kol kdselerinde tek sirali oldugu goriilmektedir. Taksonlarin
orta damar bolgelerinde ksilem tabakasi ¢ok az yer kaplarken floem tabakasi hiicrelerinin ezildigi tespit edilmistir.

Yiizeysel kesitlerde stoma tipinin diasitik ve epidermis hiicreleri ile aynmi seviyede (amfistomatik) oldugu
belirlenmistir. Taksonlarin alt ve iist epidermis yiizeylerinin antiklinal hiicre duvarlar1 dalgali hiicrelerden olugmaktadir
(Sekil 7). Taksonlarin stoma indeksleri ve stoma indeks oranlarinin birbirine oldukca yakin ¢iktig1 goriilmiistiir. Ust ve
alt yiizeylerde T. cherlerioides’ in 17.9; iken T. pulvinatus’ un st yilizeyi 20.01, alt yiizeyi ise 20.2 olarak
hesaplanmistir. Yine; T.cherlerioides’ in stoma indeks orani 1.00 iken; T.pulvinatus’ un 0.99 olarak hesaplanmistir
(Tablo 3).

Tablo 3. Taksonlarin karsilastirmali epidermis yiizey karakterleri.
Table 3. Comparativeepidermissurfacecharactersof the taxa.

Epidermis yiizey karakterleri | T. cherlerioides T. pulvinatus

Ust yiizey | Alt yiizey Ust yiizey Alt yiizey
Antiklinal hiicre duvari dalgali dalgali dalgali dalgali
Stoma uzunlugu (u) 19.5+0.9 20.5£1.5 18.6+1.2 17.5£1.5
Stoma genisligi (1) 12.1+1.3 15+1.2 13.5+1.2 14+1.5
Stoma say1s1 (1 mm?) 12149 102+9 146+11 15149
Epidermis hiicrelerinin sayisi 55249 467+18 584+8 59645
Stoma indeksi 17.9 17.9 20.01 20.2
Stoma indeks orani 1.00 0.99

Govde ve yapraklar iizerinde gergeklestirilen mikromorfolojik ve anatomik incelemelerde, T. pulvinatus’ un
epidermis yiizeyi, T. cherlerioides’ ¢ oranla daha yogun sekilde tiiylerle (ortii ve salgt) kapli oldugu gézlenmistir. Yine
her iki taksonda 6rtii titylerinin birbirine benzer oldugu goriilmiis ancak; T. pulvinatus’ un yaprak kol uglarinda 80-150
p boyutlarinda olabilen 1-2 hiicreli dev Ortii tliylerine rastlanmus bu o6zellik 7. cherlerioides’ in yapraklarinda
goriilmemigtir. Salg tiiyleri iki taksonda da yogun sekilde kapitat ve seyrek olarak peltat (Labiatae) tipinde
goriilmiistiir. Kapitat tiiyler 1-3 hiicreli sap hiicresi ile armutsu bir bas ya da parmaksi sekillerde oldugu gozlenmistir
(Sekil 4,6).

Anatomik kesitler lizerinde gergeklestirilen biometrik 6l¢imlerde hiicre ve dokular arasinda 6nemli derece
farkliliklara rastlanmamistir. Sadece kollenkima tabakasi bakimindan, gévde koselerinde ve kdse aralarindaki
tabakalarin genisliklerinde barizce bir farklilik goriilmiistiir (Tablo 4; Sekil 3).

Taksonlarin morfolojik karakterleri Tablo 5°te karsilagtirmali olarak verilmigtir. Tablo incelendiginde, iki
taksonu birbirinden ayiran karakterlerin daha ¢ok govde ve yapraklardaki tiiy durumu ile yapraklarin sekil ve
boyutlarinda oldugu goriilmektedir. Anatomik c¢aligmalar sonucunda da taksonlarmn yapraklarinda ve tiy
yogunluklarinda farkliliklar oldugu gorilmistiir (Tablo 2,3; Sekil 5,6).

Sonug olarak; goriiniisleri birbirine olduk¢a benzeyen iki takson ilizerinde yiiriitiilen anatomik ¢aligsmalardan
elde edilen bulgularin, taksonlar1 birbirinden ayirmak igin yeterligi olmadig1 goriilmiis, ancak; morfolojik karakterle
beraber kullanildiginda bu ayrimin yeterli olacag: ve sistematik problemin ortadan kalkacagi goriilmektedir.
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Tablo 4. Hiicre ve dokularin karsilagtirmali biometrik 6l¢iimleri.
Table 4. Comparative cells and tissues biometric measurements.

TAKSONLAR
T. cherlerioides T. pulvinatus
HUCRE VE DOKULAR Genislik (um) | Uzunluk (um) Geniglik (um) Uzunluk (um)
Ortalama + | Ortalama + | Ortalama + | Ortalama +
S.S.* (um) S.S.* (um) S.S.* (um) S.S.* (um)
GOVDE
Kiitikula 0.8 £0.08 - 1.9+0.6 -
Epidermis hiicresi 7.65 +0.79 72+14 9.8+1.3 11.343.7
Korteks tabakasi 108+23.1 - 104+14.7 -
Kollenkima hiicresi 21.7£3.7 19.4+4.7 13.3+5.3 13+£5
. Koseler 31.7£1.65 - 58.4+5.4 -
Kollenkima tabakast =7 = o 16,7 26.65 - 25.9+6.7 -
Parenkima tabakasi 62+16.7 - 48.3+8.3 -
Endodermis 10.3£5.03 9.6+3.1 17.3£7.2 12.3£1.7
Floem tabakasi 33.94+6.7 - 30.5+£6.9 -
Ksilem tabakasi 27.3+£11.3 - 23.6+17.6 -
Trake hiicresi 10.1+£5.1 10.3+4.3 14.94+5.7 10.3+4.3
Oz hiicresi 18.9+15.7 21.9+8.7 17.2+7.1 24.4+11.7
YAPRAK
Kutikula 0.4+0.05 - 1.47+0.9 -
Ust epidermis hiicresi 15.942.7 10.9+2.4 12.544.2 10.6+3.03
Alt epidermis hiicresi 13.3+4.01 9.3+3.0 8.3x1.7 7.3+£3.3
Mesofil tabakasi 152420.7 - 64.1£7.5 -
Ksilem tabakasi 18.7+£5.7 - 14.94+6.9 -
Orta damar | Floem tabakasi 7.3£2.1 - 4.9+1.6 -
Sklerenkima tabakasi 60.5+4.1 - 56.3+10.4 -
Palizat hiicresi 10.5+4.5 26.7£10.7 9.3+2.7 23.846.01
Siinger hiicresi 16.1+5.4 13.44+4.01 11.01+3.4 8.65+3.4

Tablo 5. T. pulvinatus ve T. cherlerioides tiirleri arasindaki morfolojik farkliliklarin karsilastirilmasi
Table 5. Comparations morphological characters between T. pulvinatus and T. cherlerioides

Morfolojik karakterler Takson_lar —
T. pulvinatus T. cherlerioides

Bitki boyu (cm) 2-4 1-3

Govde tiiyii Yatik, villoz olmayan kaba tiiylii Yumusak tiiyliiden kaba tiiyliiye kadar,

nadiren tiiysiiz.

Yaprak sekli Lineer, falkat Lineer, falkat degil

Yaprak boyutu (mm) 12-18 x 0.6- 1(-1.2) 4.7 x0.5-0.7

Yaprak tiiyii Sik kadifemsi kisa tiiylii, tabandan uca | Kadifemsi-yumusak  tiiyli, nadiren
kadar silli tilysiiz.

Yaprak yag damlacigi Sarimsi, olgunlukta portakal Yok yada ¢ok az sarimsi

Kaliks boyu (mm) 5.7-7.2 3-4.5

Korolla boyu (mm) 10, pembe-mor Kaliksten uzun /koyu pembe-mor

Tesekkiir

SEM calismalarinin yiiriitiildiigii, Balikesir Universitesi Temel Bilimler Uygulama ve Arastirma Merkezi
(BUTAM)'ne tesekkiir ederiz.
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Abstract

Smyrnium galaticum Czeczott was identified in the Northern Anatolia for the first time (Turkey A4 Cankiri-
Eldivan) by Czeczott. During the preparation of the Flora of Turkey P.F.Stevens considered this species to be
imperfectly known. Therefore, it was not included in the keys. In the present study, the diagnostic morphologic
characteristics are discussed and the taxonomic issues are addressed. In addition, the expanded description of the
species, its ecology, conservation status, differences from S. cordifolium, as well as the photographs of mericarps are
presented.

Keywords: Smyrnium, taxonomy, conservation status, Apiaceae, Turkey

*

Tiirkiye’den bilmece gibi bir tiir olan Smyrnium galaticum’a katkilar
Ozet

Smyrnium galaticum Czeczott ilk olarak Kuzey Anadolu Cankiri-Eldivan ¢evresinden Czeczott tarafindan
topland1. Tiirkiye florasi hazirlanirken P.F. Stevens tarafindan bu tiir iyi bilinmeyen tiirler arasina kondu ve tiir ayirim
anahtarinda yer almadi. Bu makalede tiiriin morfolojik karakterleri tartisildi. Ilave olarak tiiriin tanimi genisletildi,

ekolojisi, koruma statusii, S. cordifolium’dan farklari ve merikarplarinin fotograflari verildi.

Anahtar kelimeler: Smyrnium, taksonomi, koruma status, Apiaceae, Tiirkiye
1. Introduction

Smyrnium galaticum Czeczot (Apiaceae) samples were collected in 1925 for the first time by Czeczott during
one of her botanical trips in Anatolia and these specimens were described by Czeczott as S. galaticum [Czeczott, 1932].
In 1939 it was published in Feddes Rep. Beih. by Czeczott [Czeczott, 1939]. During the preparation of the Flora of
Turkey by P.F.Stevens, he presumed this species to be imperfectly known. Therefore, it was not included in the keys
[Stevens, 1972]. This species was collected again by Baytop in type location A.Baytop & T.Baytop 35243 [Ajani et al.,
2008]. Y.Ajani and colleagues ran analysis of nr DNA ITS sequence [Ajani et al., 2008]. However, this species was
assumed to be problematic as a result of being an imperfectly known species in the Flora of Turkey and the East Aegean
Islands. A comprehensive revision study on Turkish Smyrnium has been conducted by the authors of this paper since
2008, and a large number of new specimens have been collected from all over Turkey. Some interesting specimens
were collected from A4 Cankiri-Eldivan vicinity by the authors in July 2008. These specimens appeared to have similar
characteristics as S. galaticum at first glance as they had upper stem leaves opposite to each other. During subsequent
visits, adequate flowering and fruiting materials were collected. Following an examination of the account of Smyrnium
in the Flora of Turkey in detail, it was clear that the specimens were quite different from the other Turkish Smyrnium
species [Stevens, 1972]. The study of the specific descriptions of Smyrnium given in Flora Europaea [Tutin, 1968],
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Flora Iranica [Rechinger, 1987], Flora U.S.S.R. [Shishkin, 1950] as well as the comparisons with specimens present in
the herbaria ANK, GAZI, HUB, E, K and G showed that the specimens represented were indeed S. galaticum (Fig. 1).
A map shows the distribution of both S. galaticum and a related species, S. cordifolium Boiss. (Fig. 2).

The results obtained in this study are given in the following order: the general description of the collected
specimens, their distribution, habitat and ecology, their conservation status and the photographs of the mericarps, the
IUCN Red list Category, and the discussion of the present findings.

2. Materials and methods

Samples belonging to Smyrnium galaticum were collected in 3 different localities. Each locality was visited
at least twice during the flowering and the fruiting periods of the plant, and the population state of the species in these
localities was determined. Mericarps representing the general fruit structure were selected from the samples bearing
fruits. Suitable mericarps belonging to S. galaticum and to the closest species S. cordifolium; the photos of the surface
of the mericarps were taken using a Nikon SMZ 745T microscope equipped with a Nikon DS-FI1 camera. Voucher
specimens collected during the flowering and the fruiting periods are deposited in herbaria GAZI and DUOF.

3. Results
3.1. Plant description

Smyrnium galaticum Czeczott, Acta Soc. Bot. Poloniae 9: 38 (1932). (Turkish vernacular name: azmiryon),
(Giiner et al., 2012).

Type: Turkey A4 Cankirt supra oppidulum Arab, in declivi occidentali montis Eldivan Mount, in fruticetis
humidis ad fontem Yaila-Chai, c. 1450 m, Czeczott 303 (G-photo!).

Perennial, glaucous, polycarpic herbs. Rootstock oblong, 3-5 cm diam.; fibrous collar absent. Stem 100-140
cm, terete, weakly sulcate, solid, glabrous, 2.5-3.5 cm diam. at the base. Basal leaves triangular-ovate in outline, 30-45
x 20-30 cm; petioles 5-10 cm long, glabrous; lamina 2-3 ternate-pinnate; ultimate segments ternate, ovate-eliptic to
spathulate, 1.5-5 x 1-2 cm, crenate-dentate. Lower leaves alternate, semiamplexicaul; lamina 3-4 lobes, lobes ovate, 6-
10 x 4-7 cm, crenate-dentate. Middle leaves reduced, petioles absent; lamina 3-4 leaflets. Upper leaves opposite, ovate
with weakly cordate base, sometimes truncate base, margin entire, acute-acuminate. Inflorescence scattered, paniculate-
corymbose, lateral branches long, central umbels 5-8 cm in fruiting time, + equal, 8-12 rays, lateral umbels 2-4 cm, 7-10
rays, usually sterile; umbellules 10-16 flowered, fruiting pedicel 10-13(-14) mm. Bracts absent. Bracteoles usually 1-2
in flowering time, caducous in fruiting time, sometimes persistent. Sepals obsolete. Petals yellow, 1.5 mm, oblong,
without claw at base, with solitary secretory duct, with acuminate apex, glabrous, deflexed. Mericarps 2-3 x 2.5 mm,
dorsal ridges prominent; carpophore entire; stylopodium conical 0.5-0.7 mm; style 2-3 mm erect.
Flowering time: June-July.
Habitat: Stony rocky places, in open forest.
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Figure 1. Assessment and general view of Smyrnium galaticum.
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Specimens examined

S. galaticum Czeczott

-A4 Cankirt: Eldivan Mount, 1400 m, 17.07.2008, M.Sagiroglu 2721 & B.Sahin; ibid., 10.08.2009, M.
Sagiroglu 2827; ibid., 26.06.2010, M. Sagwoglu 3136 & B. Sahin; ibid., ca.1450 m, 18.07.1925, Czeczott 303 (WU,G-
photo!); ibid., 18.07.1976, A. Boytop 35271 & T. Boytop (ANK Photo!); ibid., 19.07.1982, F. Izgii 10332 (ANK-
Photo!); ibid., 26.08.1982, H. Recep 1333(ANK-Photo!).

-A4 Zonguldak: between Karabiik and Keltepe, near the road, 12.07.1985, 1000 m, M. Demirérs 2033 (ANK-
Photo !).

-B4 Ankara: Hasanoglan-Mount Idris, 1450-1470 m, 21.06.2009, M. Sagiroglu 2771 & S. Aslan (DUOF 3083);
ibid., 10.08.2009, M. Sagiroglu 2827; Mount Idris, Hasanoglan stream, c. 1400 m, Bilger 314 (G-photo!).

S. cordifolium Boiss.

Type: In faucibus saxosis umbrosis montium prope Persepolin Persiae australis, 20.iv.1842, Kotschy 803 (K-
photo!).

-Bitlis: Resadiye-Pelli, 1900 m, hillside, 6.july.1954, D. 22368 & O. Polunin (E-photo!).

-B8 Bingol: Bingol-Elazig highway 20. km, Kuruca area, 01.10.2011, 1200-1400 m, open Quercus, B.Sahin
5577; Bitlis: Bitlis, 05.06.1971, T.Baytop 20026 (WU-photo!).

-C10 Hakkari: 26 km from Yiiksekova to Semdilli, 15.july.1966, 2000 m, steppe slopes, D. 45119 (G-photo!).

-C10 Hakkari: Mount Sat above, 1970 m, 29.06.1966, D. 45556 (G-photo!).

3.2.Conservation status

Smyrnium galaticum is an endemic species restricted to North Anatolia identified in three localities (Fig. 2). It
grows on stony rocky places and in open forests. Therefore, it is considered as ‘Endangered’ (criterion Bla). It could
also be categorized as ‘Critically Endangered’ (criterion B2) for its population size is estimated to be fewer than 250
mature individuals (criterion C). We conclude that S. galaticum must be classified as ‘Critically Endangered (CR)’ on
the basis of its ‘reduction of population size’ and the size of its ‘area of occupancy’ although it is known to live in three
locations [IUCN, 2001].
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Figure 2. Distribution map of Smyrnium galaticum (e), S. cordifolium (m) in Turkey
3.3. Ecology

Smyrnium galaticum appears to be endemic to the central North-Anatolia. The specimens were collected in
Northern Anatolia, where the species appears to be rare and local. S. galaticum grows on calcareous stony slopes and in
open forest of Elymus repens (L.) Gould, Poa bulbosa L., Stipa holosericea Trin., Bromus tomentellus Boiss., Koeleria
cristata (L.) Pers., Phleum exaratum Hochst. ex Griseb., Cynodon dactylon (L.) Pers., Dactylis glomerata L., Plumbago
europaea L., Festuca valesiaca Schleich. ex Gaudin, Astragalus microcephalus Willd., Echium orientale L., Salvia
recognita Fisch. & C.A.Mey., Salvia absconditiflora (Montbret & Aucher ex Benth.) Greuter & Burdet, Hypericum
scabrum L., Prometheum sempervivoides (Fisch. ex M.Bieb.) H.Ohba, Verbascum cheiranthifolium Boiss.,
Acantholimon acerosum (Willd.) Boiss., Rosa canina L., Salix alba L., Pyrus elaeagnifolia Pall. subsp. elaeagnifolia,
Amygdalus sp. Juniperus oxycedrus L., Crataegus orientalis Pall. ex M.Bieb., Quercus pubescens Willd., Cotoneaster
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nummularia Fisch. & C.A.Mey, Pinus nigra J.F. Arnold subsp. nigra var. caramanica (Loudon) Rehder [Frankis,
2000].

4, Discussion

By means of this study, problems related to the taxonomy of Smyrnium galaticum were solved. S. galaticum is
a very distinct species, with no obvious allies in Turkey, Russia, Iran, and Europe, owing to its bigger basal leaves,
fruiting pedicel, long branches, and distinct ribs of mericarp. S. galaticum is related to S. cordifolium, with opposite,
ovate upper leaves. S. galaticum differs from it with its bigger and thicker stem, glaucous leaves, number of rays and
prominent ribs of mericarp (Fig. 3a,b; 4). A more detailed comparison of the species with related species is given in
Table 1.

Specimen collected by Bilger was determined as S. cordifolium in Flora of Turkey (Stevens, 1972). But, the
specimen Bilger 314 is belonging to species S. galaticum that we understand the based on our field observations and
collected specimens (Stevens, 1972). It is found that S. cordifolium is distributed in S-SE Anatolia (not in Central
Anatolia). Paleopalynological data show that Anatolia had a dense vegetation cover in the last interglacial period. The
topography of Turkey had changed many times since then, which resulted in the manifestation of different
microclimates in the tectonic valleys [Gemici, 1933]. Cankiri and its environment is a very interesting area located in
the Irano-Turanian phytogeographical region and is very rich in local endemic plants. Recently several new species
have been described in this region, including Alyssum nezaketiae Ayta¢ & H.Duman, Acantholimon lycaonicum Boiss.
& Heldr. subsp. cappadocicum Dogan & Akaydin, Genista vuralii A.Duran & H.Dural, Astragalus fallacinus Podlech,
Centaurea cankiriensis A.Duran & H.Duman, Erysimum jacquemoudii Yild., Astragalus rausianus Podlech & EKkici,
Linum mucronatum Bertol subsp. gypsicola Davis [Aytag and Duman, 2000; Dogan and Akaydin, 2007; Duran and
Duman, 2002; Duran and Dural, 2003; Podlech, 1999; Podlech and Ekici, 2008; Yildirimli, 2008; Yilmaz et al., 2011].

Figure 3.General view of maricarp (a) Smyrnium cordifolium, (b) Smyrnium galaticum

Table. 1 Comparison of the diagnostic characters of Smyrnium galaticum and S. cordifolium

Characters S. galaticum S. cordifolium
Base of stem 2.5-3.5 cm diam 1-2.5 cm diam.
Stem 100-150 cm 70-110 cm
Basal leaves 30-45 x 20-30 cm 10-25 x8-15 cm
Petiole of basal leaves 5-10 cm 2-6cm

Stem solid hollow

Stem and leaves color glaucous coriaceous
Upper leaves ovate with weakly cordate base ovate-orbicular with cordate base
Rays of central umbel 8-12 16-22

Lateral umbels sterile fertile

Fruiting pedicel 10-13 (-14) mm 4-8 (-10) mm
Bracteoles 1-2 absent
Mericarps 2-3x 2.5 mm 3-3.5x3 mm
Dorsal ridges of mericarp | prominent obscure
Stylopodium 0.5-0.7 mm 0.5 mm

Style 2-3mm 1.5-2 mm
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Abstract

The textile industry, raw materials and chemicals used in the operations performed and due to the variety of
technology applied to each process has a structure variable. Many auxiliary chemical substances in the textile industry
as well as numerous types of colors and dyes are used both in production and as a result a lot of colored wastewater is
released during use. In this study, the biological purification of dyes intended to lower the cost and as soon as possible.
For this purpose, was used by white rot fungus Phanerochaete chrysosporium In this study, some of the reactive textile
dyes (Blue 49, Orange 12, Orange 13, Red 31, Black 5, RBBR) Phanerochaete chrysosporium has been optimized for
parameters that affect the color removal. At different pH (3.5, 4.5, 5.5, and 6.5) dye concentration (25, 50 and 100 mg /
1), shaking speed (100, 150 and 200 rpm) and temperature (25, 30, 35, and 40 ° C) investigated the effect of
decolorization . Optimum conditions, the degradation of dyes percentages ranged from 74% to 95%. The most resistant
to degradation dye of the Orange 12 and Orange was 13. Blue 49 and RBBR is the fastest degradable. pH 4.5 optimum
conditions for decolorization of dye concentration of 50 mg / |, shaking speed of 200 rpm and a temperature of 30 ° C
were determined.

Key words: white rot fungi, Phanerochaete chrysosporium, decolorization, textile dyes.

*

Phanerochaete chrysosporium tarafindan bazi reaktif tekstil boyalarinin renk giderimi ve detoksifikasyonu

Ozet

Tekstil endiistrisi, kullanilan hammaddelerin ve kimyasal maddelerin, gergeklestirilen islemlerin ve her islem
icin uygulanan teknolojinin ¢esitliligi nedeniyle degisken bir yapiya sahiptir. Tekstil sektoriinde bir¢ok yardimet
kimyasal maddenin yaninda, sayisiz renk ve tiirde boyarmadde kullanilmakta ve buna bagli olarak gerek iiretim gerekse
kullanim sirasinda ¢ok miktarda renkli atik su agiga ¢ikmaktadir. Calismamizda boyarmaddelerin maliyeti diisiik ve kisa
stirede biyolojik olarak aritilmasi amaglanmaktadir. Bu amagla beyaz ¢iiriik¢iil mantar olan Phanerochaete
chrysosporium kullanilmigtir. Bu ¢alismada bazi reaktif tekstil boyalarimin (Blue 49, Orange 12, Orange 13, Red 31,
Black 5, RBBR) renk giderimini etkileyen parametreler Phanerochaete chrysosporium igin optimize edilmistir. Farkli
pH (3.5, 4.5, 5.5 ve 6.5), boya konsantrasyonu (25, 50 ve 100 mg/1 ) ¢alkalama hiz1 (100, 150 ve 200 rpm) ve sicakligin
(25, 30, 35 ve 40°C) renk giderimi etkisi aragtirilmistir. Boyalarin optimum kosullardaki degradasyon yiizdeleri % 74
ile % 95 arasinda degigmistir. Pargalanmaya en direngli boya Orange 12 ve Orange 13’diir. En hizli pargalanabilen ise
Blue 49 ve RBBR’ dir. Renk giderimi i¢in en uygun kosullarin pH 4,5 boya konsantrasyonu 50 mg/l, ¢alkalama hizi
200 rpm ve sicakligin 30°C’de oldugu belirlenmistir.

Anahtar kelimeler: beyaz ¢iiriik¢iil mantarlar, Phanerochaete chrysosporium, renk giderimi ve tekstil boyalari.
1. Giris

Hizla artan endiistriyel gelisme giiniimiizde tim canlilari olumsuz yonde etkileyen gevre sorunlarmni da
beraberinde getirmektedir. Ozellikle endiistrilerden kaynaklanan atik sular bu sorunlar1 olusturan en biiyiik etkendir.
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Tirkiye’de onemli endiistri kollarindan biri olan tekstil endiistrisi, kullanilan hammaddelerin, kimyasal maddelerin,
gerceklestirilen islemlerin ve her islem i¢in uygulanan teknolojinin ¢esitliligi nedeniyle degisken bir yapiya sahiptir. Bu
degisken yapi, tekstil atik sularina uygulanan aritma teknolojilerine de yansimakta ve bundan dolay1 standart bir aritma
yonteminin uygulanmast giiclesmektedir (Kapdan et al., 2000). Tekstil sektoriinden kaynaklanan atik sular ciddi
problemler yaratmaktadir (Giilnaz vd., 2006). Bu renkli atiklar akarsu, gol ve denizlere 6zellikle de yiizey ve yeralti
sularina karisarak igme sularini kirletebilirler (Aksu ve Cagatay, 2006, Kumar vd., 2006). Ayrica bazi boyarmaddeler
kanserojenik ve mutajenik etkilere sahiptir, temas edilmesi halinde deride tahris, kanser ve bazi alerjik durumlarin
meydana gelmesine neden olabilirler (Robinson et al., 2001). Boyarmaddelerin kimyasal yapilari degistirilerek
renklerinde solmaya ve diger ¢evresel faktorlere dayanikli boyar maddeler elde edilmekte ve tekstil sektorii iiriinlerinin
renklendirilmesinde bu vb. boyar maddeler kullanilmaktadir. Boya molekiillerine, boyanacak elyafin veya kumasin
tiirline gére ve boyama igleminin 6zelligine gére yardimci1 maddelerin ilave edilmesi aritma iglemini zorlagtirmaktadir.
Bu maddeler, birden fazla aromatik halka ve ¢ift bag tasimasi sebebiyle biyolojik ayrisabilirlikleri az, dayanikli ve
kalic1 kimyasal maddelerdir (Kocaer ve Alkan, 2002).

Diinyada 100.000’nin iizerinde ticari boya vardir ve yilda ortalama 7x10° tonun iizerinde yaklasik 10.000 farkli
boya iiretilmekte olup, bu boyalarin % 10’u endiistriyel aritma tesisi ¢ikis sulari ile alict su ortamlara verilmektedir
(Kaykioglu, 2006). Tekstil sektoriinde birgok cesit boyar madde kullanilmakta olup, asidik boya, bazik boya, reaktif
boya, dispers boya bunlardan bazilaridir. Diinya genelinde bunlardan en ¢ok kullanilani reaktif boyar maddelerdir (Isik
ve Sponza, 2001). Azo, antraquinon ve indigo ¢ekirdegine sahip sentetik boyalar dogada hidrofilik olmalar1 nedeniyle
mikrobiyal pargalanmaya direngli olduklarindan konvansiyonel aerobik yontemlerle ayristirllamamaktadirlar (Manu et
al., 2002). Reaktif boyar maddeler uygun kosullar altinda lif ile kimyasal reaksiyona girerek, kovalent bag yapma
ozelligine sahip tek boyarmadde sinifidir. Kiigiik ve basit molekiil yapisina sahiptirler. Reaktif boyarmaddeler; suda
kolay ¢dziiniirler (Baser ve Inanic1, 1990). igerdikleri kompleks aromatik molekiiler yapidaki boyar maddelerden dolay1
sektor i¢in aritilmasi pahali ve zor olan tekstil atik sulari i¢in farkli fiziksel ve kimyasal yontemler kullanilmistir. Renk
giderimi i¢in kullanilabilen fiziksel ve kimyasal metotlar adsorbsiyon, koagiilasyon-flokulasyon, oksidasyon, filtrasyon
ve elektrokimyasal yontemleri kapsamaktadir (Demir, 2007). Ancak bu yontemlerin uygulanmasinda ki dezavantajlar
ve maliyetlerinin yiiksek olusu, ¢cevreye daha az zarar verecek yeni aritma tekniklerinin aragtirtlmasina neden olmustur.
Tekstil atik sularmin biyolojik aritma sistemleri kimyasal ve fiziksel aritma yontemlerine gore daha az ¢amur
olusturma, daha diisiikk maliyet ve alici ortama zarar verebilecek tehlikeli yan iriinlerin meydana gelmemesi gibi
avantajlarindan dolay1 tekstil atik sularimin aritimi i¢in ideal bir ¢6ziim olarak kabul edilmektedir (Van der Zee and
Villaverde, 2005). Ancak yapilan c¢aligmalar biyolojik aritma yontemlerinin sadece bazi boyalar1 ayrigtirabilecegini
gOstermigtir. Yine yapilan arastirmalar bazi boyalarin biyolojik ayrismaya karsi dayanikli oldugunu gostermistir.
Boyalarin iyi kalite olmasi onlarin yikamaya, gevresel faktorlere ve biyolojik ayrismaya karst dayanikli olmasini
gerektirdiginden bu husus beklenen bir olaydir (Sengiil, 1983).

Atik ve ¢evre biyoteknolojisi alaninda yapilan biyolojik aritim ¢aligmalarinda en ¢ok kullanilan organizmalar
beyaz c¢liriik¢iil mantarlardir (Yesilada, 1995). Sahip olduklart 6zellikleri ile dnemli ve ayricalikli bir yere sahiptir.
Basidiomycetes grubuna giren beyaz ¢iiriik¢iil mantarlar, yogun endiistriyel aktiviteye bagli olarak ortaya ¢ikan ve
gevre kirliliginin giderilmesinde, lakkaz enzimi basta olmak {iizere sentezledikleri gesitli enzimleri ile ¢ok farkli
molekiiler yapidaki organik bilesiklerin oksidasyonunda rol oynadiklart bilinmektedir (Kunamneni et al., 2008). Beyaz
¢liriik¢iil mantarlarin sentezledikleri laktaz, Mn-peroksidaz, ligniz peroksidaz ve NADH peroksidaz (NADH oksidaz)
ekstraselliiler enzimleri biyoteknolojik ¢alismalarda kullanilan bu mantarlara da Trametes versicolor, Funalia trogii,
Phanerochaete chrysosporium, Pleurotus ostreatus, P. sajor-caju ve P. eryngii’yi 6rnek olarak verebiliriz (Wesenberg
et al., 2002). En yaygin kullanilan beyaz ¢iiriik¢iil mantar tiirleri, P. chrysosporium’un yaninda Coriolus versicolor ve
T. versicolor’ dir (Stainer et al., 1976).

Beyaz ciiriik¢iil mantarlar tiim diinyada tekstil atiksularinin renklerinin giderilmesi ¢aligmalarinda yaygin bir
sekilde kullanildig1 yapilan literatiir caligmalarindan tespit edilmistir (Seker ve vd., 2000; Kapdan ve vd., 2000; Jaspers
and Penninckx, 1996; Couto et al., 2000; Wang and Yu, 1998). Diger yandan Phanerochaete chrysosporium’un
¢evredeki dayanikli organik kirleticilerin genis bir boliimii iizerinde etkili oldugu da ¢esitli caligmalarla ortaya konmusg
bulunmaktadir (Eaton 1985; Bumpus et al., 1985; Bayat ve vd., 1995).

Calismamizda, Tirkiye’ de tekstil endiistrisi isletmeleri tarafindan siklikla kullanilan ve alict ortamlar igin
onemli bir kirlilik faktorii olan bazi boyar maddelerin biyolojik renk giderimi arastirilmistir. Blue 49, Orange 12,
Orangel3, Red 31, Black 5, RBBR gibi bazi reaktif boyalarin renk giderimi igin P. chrysosporium kullanilmustir.
Ayrica boya renk giderimi igin optimum kosullar1 belirlemek {izere pH, boya konsantrasyonu, ¢alkalama hiz1 ve sicaklik
gibi parametrelerin etkisi incelenmistir. Buna ek olarak renk giderimi g¢alismalar1 siiresince alman orneklerin
toksisiteleri artemia salina toksisite testi ile tespit edilmistir. Boylece degradasyon sirasinda ve sonunda olusan
metabolitlerin dogal yasama muhtemel etkileri belirlenmistir.

2. Materyal ve yontem
2.1. Boyalar

Renk giderimi ¢aligsmalarinda kullanilan reaktif boyalarin ticari isimleri ve Color Index (C.I.) numaralari
sunlardir; Cibacron Blue 3R (C.I. Reactive Blue 49), Reactive Golden Yellow HR (C.l. Reactive Orange 12), Reddish
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Orange (C.l. Reactive Orange 13), Reactive Red H8B (C.l. Reactive Red 31), Remazol Black (C.l. Reactive Black 5),
Remazol Brilant Blue R (C.I. Reactive Bluel9). Boyalarin 1%’ lik stok ¢ozeltileri distile su ile hazirlanmis ve 121 °C
de, 15 dakika steril edilmistir. Stok boya ¢ozeltileri koyu renkli siselerde, +4 °C de muhafaza edilmistir. Boyarmadde
¢ozeltileri; otoklavda sterilize edilip oda sicakligina kadar sogutulan besiyerlerine, steril sartlarda gerekli
konsantrasyonu elde edecek oranda ilave edilerek kullanilmustir.

2.2. Renk giderimi ¢calismalarinda kullanilan mikroorganizma ve kiiltiir ortami

Caligmalarda, Basidiomycetes smifina ait bir fungus olan P. chrysosporium ME 446 kullamilmustir.
Calismada kullanilan mikroorganizma Hacettepe Universitesi Fen Fakiiltesi Biyoloji Boliimii Biyoteknoloji Anabilim
Dali Ogretim Uyesi Prof. Dr. Nazif Kolankaya’dan temin edilmistir. Calisma siiresince ve sonrasinda kiiltiirler potato
dekstroz agarda (PDA) +4 °C’de muhafaza edilmistir. P. chrysosporium ME 446, potato dextrose agar plaklarina
ekilmis ve 30 °C sicaklikta 7 giin inkiibasyona birakilmistir. inkiibasyon siiresi sonunda bu plaklardan misel ve spor
iceren 1 cm capinda diskler ¢ikarilmig (10 disk) ve i¢inde Kirk Medium bulunan erlenlere transfer edilmistir (Kirk,
1988). 30 °C sicaklikta ve 100 rpm’de 4 giin inkiibe edilmistir. inkiibasyon siiresi sonunda biomas steril kosullarda
stiziilerek homojenizator ile (Heidolph) homojenize edilmis ve yas mikroorganizma agirlig1 olarak iiriin elde edilmistir.
Calismalarda 1 gr. yas agirlik olarak mikroorganizma eklenmistir. Besiyeri i¢indeki boyanin renk giderimi ytizdesi (%)
seklinde ifade edilmistir. Renk giderimi yiizdesini hesaplamada kullanilan formiil asagida verilmistir. Boya renk
giderimi i¢in optimum kosullarin belirlenmesinde her ¢alisma iki paralelli olarak yiiriitiilmiistiir.

Boya giderim verimleri: Renk giderimi yiizdesi (%) = ( (Co-C1)/Co)x100)

Co ve C;yise sirasiyla baglangi¢ ve son boya konsantrasyonlarini (mg/It) bildirmektedir.

Tiim renk giderimi deneylerinde kiiltiir ortamu1 belli yas agirliktaki pelletler ile inokule edilmistir. Bu yas
agirlik miktarina karsilik gelen kuru agirlik miktarini belirlemek amaciyla pelletler 80°C’de 12 saat kurutulduktan sonra
kurutma kagidr ile birlikte tartilmistir. Bu yontem kullanilarak, baslangigta kullanilan yas inokulum miktarina karsilik
gelen kuru agirlik miktarina ilaveten, inkiibasyon siiresi sonunda boyal1 ve boyasiz besiyerlerindeki biyomas miktarlari
da tespit edilmistir.

2.3. Boyarmaddelerin standart egrilerinin olusturulmasi

Boyar maddelerin 1, 5, 10, 20, 30, 40, 50 mg/] lik konsantrasyon serileri saf suda ¢oziilerek hazirlanmistir.
Her bir boyanin maksimum absorbans verdigi dalga boyu belirlenmistir. Bunun ig¢in UV visible spektrofotometre
(JascoV-530 UV/VIS Spektrofotometre) kullanilmistir. Spektrum taramasi 300-700 nm arasinda yapilmistir. Boyalarin
maksimum absorbans verdigi dalga boylar1 sunlardir; Blue 49 (600 nm), Orange 12 (430 nm), Orange 13 (490 nm), Red
31 (545 nm), Black 5 (600 nm), RBBR (600 nm). Farkli konsantrasyona sahip boya ¢ozeltilerinin absorbanslari
belirtilen dalga boylarinda okunmustur. Boylece, kullandigimiz boyalarin, belirli bir konsantrasyona karsilik gelen
absorbans degerleri belirlenmistir. Bu degerler kullanilarak her bir boya i¢in standart egri grafigi hazirlanmistir. Renk
giderimi ¢aligmalar1 sirasinda alinan 6rneklerdeki boya konsantrasyonlarini belirlemede bu grafikler kullanilmisgtir.

2.4. P. chrysosporium un tekstil boyalarini dekolorize etme yeteneginin belirlenmesi

Yapilan 6n c¢alismalar ile renk giderimi yetenegi test edilen P. chrysosporium’un, kullamilan tekstil
boyalarinin dekolorize etme yetenekleri pH 4.5, boya konsantrasyonu 25 mg/l, ¢alkalama hiz1 100 rpm ve sicaklik 30
°C olarak denenmistir (Tatarko et al., 1998; Yesilda vd., 2002; Chagas et al., 2001). Bu ¢alismadan elde edilen verilere
gore, en kisa siirede ve en yiiksek renk giderimi yiizdesi saglayan P. chrysosporium’un renk giderimindeki basarisini
artirmak amaciyla; pH, boya konsantrasyonu, calkalama hiz1 ve sicaklik gibi parametreleri degistirerek daha hizli ve
yliiksek oranda renk giderimi gerceklestirilip gerceklestirilemeyecegi arastirilmistir.

2.5. Renk giderimi icin optimum kosullarin belirlenmesi
Caligmanin bu agamasinda, P. chrysosporium’un tekstil boyalarinin renk giderimi i¢in optimum ortam
kosullar1 belirlenmistir. Bunun i¢in pH 3.5, 4.5, 5.5 ve 6.5, boya konsantrasyonu 25, 50 ve 100mg/l, ¢calkalama hiz1 100,
150 ve 200 rpm ve sicaklik 25, 30, 35 ve 40 °C olarak denenmistir.
2.6. Boyalarin ve renk giderimi ortamlarimin “brine-shrimp toxicity” testiyle akut toksisitelerinin belirlenmesi
Optimum kosullarda gergeklestirilen boya renk giderimi ¢aligmalar1 sonunda kiiltiir ortamlar1 santrifiijlenmis

ve kiiltiir siipernatanlariin toksisitesi artemia salina toksisite testi ile bulunmustur. Ayrica islem gérmemis boya
¢oOzeltilerinin de toksisiteleri belirlenmisitr.
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Kaya tuzu su iginde ¢ozdiiriilmistiir. Kaya tuzu Artemia salina larvalarinin gelisebildigi ortamdir. Her bir
boyanin 25-1000 ppm arasinda degisen farkli konsantrasyonlari hazirlanmis ve bunlar i¢inde 5 ml. ¢6ziicii bulunan
tiiplere aktarilmistir.

Isiga gocii saglanan larvalarin yogun olarak bulundugu bdlgelerden, 10 pl’ye ayarlannmis mikropipetor
yardimiyla suyla birlikte alinan larvalar, steromikroskop altinda bos bir petri kabina damlatilmis ve 10 adet Artemia
salina sayilmistir. Daha sonra i¢inde 5 ml tuzlu su ile birlikte farkli konsantrasyonlarda boya bulunan tiiplere ve i¢inde
sadece 5 ml. tuzlu su bulunan kontrol tiipine 10 adet larva aktarilmistir. 24 saat sonunda, yine steromikroskop
yardimiyla, 6lmiis olan larvalar hareketsiz olmalarina gore ayirt edilerek sayilmis ve kaydedilmistir. Veriler Probit
Analiz Bilgisayar programiyla degerlendirilmis ve LDsg degerleri ile % 95 giivenilirlik smurlart hesaplanmistir.
Calismalar ¢ift paralel olarak yapilmigtir.

2.7. Istatistik analizleri

Farkli ortam kosullarinin renk giderimi oranlar1 {izerine etkisi istatiksel olarak degerlendirilmistir.
Degistirilen ortam kosullarinin (pH, boya konsantrasyonu, ¢alkalama hiz1 ve sicaklik) renk giderimi iizerinde yarattigi
farklar SPSS programi kullanilarak sonuglar istatiksel olarak analiz edilmistir.

3. Bulgular

Bu c¢aligmada, tekstil endiistrisinde siklikla kullanilan reaktif boyalarin, P. chrysosporium ile pargalanmasi
icin en uygun kosullar belirlenmistir. Bu amacla; pH, boya konsantrasyonu, c¢alkalama hizi ve sicaklik gibi
parametrelerin renk giderimi {izerine etkisi belirlenmistir.

3.1. Renk giderimi icin optimum kogullarin belirlenmesi
3.1.1.pH

pH’lar1 3.5-6.5’a ayarlanmig ve boyarmadde ilave edilmis besiyerlerinin P. chrysosporium tarafindan zamana
bagl olarak dekolorize edilme oranlarina bakilmistir. P. chrysosporium mantar ile yapilan ¢aligmalar sonucunda renk
giderimi yiizdesi’nin pH 4.5 oldugu ortamlarda daha fazla olmustur. Yine pH 4.5’ta boyalar1 dekolorize etme hizlar1 da
pH 3.5, 5.5 ve 6.5’a oranla daha yiiksektir.

P. chrysosporium mantarinin besiyerinin pH’1 4.5’a ayarlandig1 durumda ilk 24 saat i¢inde %50 oraninda
dekolorize olurken, pH 3.5’ta ise, 7. giiniin sonunda dahi %350 renk giderimi elde edilememistir. pH 5.5’da renk
giderimi gergeklesmis, ancak renk giderimi yiizdesi pH 4.5’a gore daha diisiikk olmustur. pH 5.5°da, 7. giiniin sonunda %
63 oraninda renk giderimi ulagilmistir. Son olarak pH 6.5°da ise 7. giiniin sonunda boyalar1 dekolorize etme orani en
fazla % 26’da kalmistir. Sonug olarak, ¢alismada kullanilan tiim boyalar i¢in optimum pH’in 4.5 oldugu belirlenmistir
(p<0.05) (Sekil 1).
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Sekil 1. P. chrysosporium’un pH 4,5’ta zamana bagli renk giderimi

3.1.2. Boya konsantrasyonu

P. chrysosporium mantari’nin 25, 50 ve 100 mg/l boyarmadde igeren besiyerlerini zamana bagli olarak renk
giderimi sonucunda tekstil boyalarinda boyarmadde konsantrasyonu arttikga renk giderimi orani diigmiistiir.

25 mg/l Blue 49 igeren besiyerinde boyanin 24 saat i¢inde % 88’1 giderilmistir. Ayn1 sekilde RBBR tekstil
boyasi da 24 saat iginde % 68 dekolorize olmustur. 50 mg/l boya igeren besiyerinde Blue 49 % 65, RBBR % 59
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oraninda renk giderimi gdzlenmistir. Dolayisiyla ilk 24 saatlik inkiibasyon sonunda boyarmadde konsantrasyonu
arttikca renk giderimi orani diigmiistiir. Ancak inkiibasyonun yedi giinliik siiresi sonundaki degerlere bakildiginda 25
mg/1 ve 50 mg/l Blue 49 sirastyla % 99 ve % 95 oraninda giderilmistir. RBBR’nin ise 25 mg/l ve 50 mg/I’lik ¢ozeltileri
% 97 renk giderimi gostererek renk giderimi oranlarmin birbirine olduk¢a yakin oldugu goriilmektedir. Yedi giin
sonunda 100 mg/1’lik boya konsantrasyonunda Blue 49 % 77, RBBR % 85 oraninda giderilmistir.

25 mg/1 Orange 12 igeren besiyerinde 5. giin % 70, 50 mg/lI’de % 30 ve 100 mg/l’de % 17 dekolororizasyona
ulasilmigtir. Ayni sekilde 25 mg/l Orange 13 igeren besiyerinde 5. giin sonunda % 78, 50 mg/I’de % 35 ve 100 mg/1’de
% 17 renk giderimi izlenmistir. Orange 12 ve Orange 13 boya konsantrasyonlari arttik¢a renk giderimi hiz1 ve yiizdesi
inkiibasyon sonunda oldukg¢a diismiistiir.

Red 31 tekstil boyasi 25 mg/l boya konsantrasyonu igeren besiyerinde 3. giinii % 63, 7. giinii % 92, 50 mg/1
boya konsantrasyonunda 3. giinii % 47, 7. giini % 89 100 mg/l boya konsantrasyonunda 3. giinii % 35, 7. giinii % 65
renk giderimi izlenmistir.

Black 5 tekstil boyast 25 mg/l boya konsantrasyonu igeren besiyerinde 5. giinii % 78, 50 mg/l boya
konsantrasyonunda % 72, 100 mg/I boya konsantrasyonunda % 67 renk giderimi gdstermistir. inkiibasyon sonucunda
renk giderimi oranlar1 birbirine olduk¢a yakindir.

Boya konsantrasyonu 50 mg/I’den 100 mg/l’ye ¢ikinca renk giderimi hizinda yavaglama olmustur.
Denemeler sonucunda 25 ve 50 mg/l boya konsantrasyonlar1 arasinda anlamli bir fark (p<0.05) goriilmemistir. 100 mg/1
boya konsantrasyonunda digerlerine gore anlamli bir fark belirlenmistir (Sekil 2).

Phanerodiarrac iy toporium

100
W 4
8 EE ] Wl.gon
i 5 4 3. gin
$ o o -
g = B3 gin
D 30 ; @7z
0 20 o
10 4
|:| E
E4p 011 013 Ril B3 REBR
Boyalar

Sekil 2. P. chrysosporium un boya konsantrasyonu 50 mg/|

3.1.3. Calkalama hizi

Renk giderimi i¢in farkli ¢alkalama hizlar1 kullanilarak, ¢alkalama hizinin artmasiyla renk giderimi de daha
yiiksek verim elde edilip edilemeyecegi arastirilmistir. Bunun i¢in 3 farkli ¢alkalama hizi denenmistir.

P. chrysosporium mantar1 ile 100, 150 ve 200 rpm ¢alkalama hizlarinda boya ¢ozeltileri ile yapilan renk
giderimi ¢aligmalarinda; Blue 49 tekstil boyast 50 mg/l boya konsantrasyonu ile 100 rpm hizda 7 giinliik inkiibasyon
sonucunda % 55 renk giderimi elde edilirken, 150 rpm’de ilk 24 saat iginde % 63’11, 200 rpm’de ise % 65’si dekolorize
edilmistir.

25 mg/l boya konsantrasyonunda Orange 12 tekstil boyasi 100 rpm hizda 7 giinliik inkiibasyon sonucunda %
39, 150 rpm’de 3. giinii % 43, 200 rpm’de % 45 renk giderimi ulagilmistir. Calkalama hiz1 arttik¢a renk giderimi hizi
artmigtir. Fakat 150 rpm’den 200 rpm’ e ¢ikinca ¢ok fazla olmasa da renk giderimi daha hizli olmustur.

25 mg/l boya konsantrasyonunda Orange 13 tekstil boyas1 100 rpm hizda 7. giinii % 41, 150 rpm’ de 3. giinii
% 45 ve 200 rpm’de 3.giinii % 47’ye yiikselmisgtir.

50 mg/l boya konsantrasyonunda Red 31 ve Black 5 tekstil boyalar1 100 rpm’ de 7 giinliik inkiibasyon
sonucunda % 45 ve % 47, 150 rpm’de ise % 83 ve %80, 200 rpm’de ise her iki boyada % 88 renk giderimi izlenmistir.

50 mg/l boya konsantrasyonunda RBBR tekstil boyas1 100 rpm ¢alkalama hizinda 5. giinii % 45’1 renk
giderimine ugramistir. 150 rpm’ de 24 saat icinde % 59’u, 200 rpm ise % 63 renk giderimi goriilmiistiir. Inkiibasyon
sonucunda her iki ¢alkalama hizinda da % 98 oraninda gergeklesmistir.

P. chrysosporium mantar1 denenen c¢alkalama hizlarinda 100 rpm’de diger calkalama hizlarina gore
istatistiksel olarak anlamli bir fark gézlenmis. 150 rpm ve 200 rpm’de ise ¢alkalama hizlari arasinda ise anlamli bir fark
(p<0.05) belirlenmemistir (Sekil 3).
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Sekil 3. P. chrysosporium’un ¢alkalama hizi 200 rpm

3.1.4. Sicaklik

Renk giderimi i¢in farkli sicaklik dereceleri (25, 30, 35 ve 40 °C) kullanilarak, sicakligin yiikselmesiyle renk
giderimi da daha yiiksek verim elde edilip edilemiyecegi ¢alismalar1 sonucunda P. chrysosporium mantart en iyi renk
giderimi 30 °C sicaklikta gostermistir (Sekil 4).

P. chrysosporium’un boya renk giderimi i¢in optimum sicakligin belirlendigi ¢calismalar sonucunda, 30 °C’de
renk giderimi yiizdesi agisindan istatistiksel olarak anlamli bir fark gézlenmistir.

25°C’de Blue 49 ve RBBR tekstil boyalar1 7 giinliik inkiibasyon sonucunda Blue 49 % 49 RBBR ise % 52
renk giderimi gostermistir. 30 °C sicaklikta ise Blue 49 24 saat sonunda % 62 oraninda renk giderimi elde edilmistir. 7.
giin sonunda % 94 renk giderimine ulasilmistir. RBBR tekstil boyasi ise 24 saat sonunda % 63 renk giderimi olmustur.
Bir haftalik inkiibasyon sonucunda ise % 98 renk giderimi izlenmistir. Orange 12 tekstil boyast 25°C’de 7 giinliik
inkiibasyon sonucunda % 33 renk giderimi izlenmistir. 30 °C sicaklikta ise 25 °C sicaklikta ki renk giderimi gore daha
hizli renk giderimi olmus, inkiibasyonun 3. giinii % 50 renk giderimi 7. giinii ise % 83 renk giderimi ulasilmistir.
Orange 13 tekstil boyast 7 giinliik inkiibasyon sonucunda 25 °C sicaklikta % 40 renk giderimi, 30 °C sicaklikta ise 3.
giinil % 52 renk giderimi gostermistir. 25 °C sicakliga gore 30 °C sicaklikta daha hizli renk giderimi olmustur. Red 31
tekstil boyas1 25 °C sicaklikta 7 giinliik inkiibasyon sonucunda % 39 gibi diisiik bir renk giderimi fakat 30 °C sicaklikta
3. glinii boyanin % 50’ si giderilmistir. Black 5 tekstil boyas1 Red 31 tekstil boyasi gibi bir haftalik inkiibasyon
sonucunda % 39 fakat 30 °C sicaklikta % 72 renk giderilmistir.

35 °C sicaklikta ise tiim tekstil boyalari 30 °C sicaklikta ki gibi renk giderimi oranina yakin renk giderimi
gostermis fakat renk giderimi hizi daha yavas olmustur.

40 °C sicaklikta P. chrysosporium mantari tekstil boyalarinin rengini giderme hizi yavag olmustur. Blue 49 7
giinliik inkiibasyon sonucunda % 69, Orange 12 % 49, Orange 13 % 44, Red 31 % 48, Black 5 % 51, RBBR % 60 renk
giderimi orani elde edilmistir.
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Sekil 4. P. chrysosporium’un 30 °C deki dekolorizasyon yiizdeleri
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3.2. Renk giderimi iiriinlerinin toksisitesi

Calismada kullanilan reaktif boyalarin ve bunlarin degradasyonu sonucunda meydana gelen iiriinlerin
toksisitesini belirlemek amaciyla Artemia salina akut toksisite testi yapilmigtir. Buna gére boyalarin tiimiiniin “zararli”
olarak nitelendirilmistir. Optimum kosullarda yapilan renk giderimi ¢alismalarindan elde edilen iiriinlerinin toksik olup
olmadig1 da belirlenmistir.

Toksisite testinden elde edilen veriler Probit Analiz adli bilgisayar programiyla hesaplanmis ve LDsg
degerleri ile birlikte iist ve alt % 95 giivenilirlik sinirlar1 ortaya konulmustur. Toksisite testi sonuglart Tablo 2’de
gosterilmistir. Sonuglarin toksisite degerlendirilmeleri ise Tablo 1’°de ki referans degerlerine gore yapilmistir.

Tablo 1. Toksisite derecesi degerlendirilmesinde kullanilan referans degerler (Bryan et. al., 1997)

Toksisite Derecesi | LDso Limitleri

Oldukea Toksik <10 pg/ml

Toksik >10 pg/ml

Zararli >100 pg/ml

Toksik Degil >1000pg/ml

Tablo 2. Boyalarin Brine-Shrimp Toxicity Assay Testi Sonuglar1 ve LDsg degerleri

Ust % 95 Alt % 95 Boyalarin Renk — giderimi
Boyalar LDsp (pg/ml) Giiv. Giiv. Toksisite ortan_llai\rmm

Lim.(pg/ml) Lim.(pg/ml) Derecesi TOkSISIt?

Derecesi

Blue 49 578.15 472.88 774.08 Zararl Toksik degil
Orangel2 280.81 214.33 387.86 Zararl Toksik degil
Orangel3 298.59 243.12 376.04 Zararl Toksik degil
Red 31 425.67 351.86 551.04 Zararl Toksik degil
Black 5 484.20 390.61 660.54 Zararl Toksik degil
RBBR 527.26 432.36 699.54 Zararl Toksik degil

4. Sonugclar ve tartisma

Bu calismada, reaktif boyarmadde sinifindan olan Reactive Blue 49, Reactive Orange 12, Reactive Orange 13,
Reactive Red 31, Reactive Black 5, Reactive Blue 19 beyaz ciiriikk¢iil mantar olan P. chrysosporium ile pH, boya
konsantrasyonu, ¢alkalama hiz1 ve sicakligin renk giderimi {izerine verimi incelenmistir.

pH ile ilgili tim bu g¢aligmalar, renk giderimi agisindan pH’ in 6nemli oldugunu ortaya koymaktadir.
Maksimum renk giderimi genellikle mikroorganizmanin optimum gelisim gosterdigi veya renk gideriminde rol oynayan
enzimin optimum aktivite gosterdigi pH degerinde gergeklestigi goriilmektedir. Bu ¢aligmada da, P. chrysosporium,
maksimum renk giderimi pH 4.5’ da olmustur. pH 5.5’ da da bir miktar renk giderimi olmustur. Ancak pH 3.5 ve 6.5
da renk giderimi ¢ok diisiik olmustur.

Shahvali ve arkadaslarinin (2000) ve Shin ve arkadaslarinin (1997) tekstil boyalarinin beyaz ¢iiriik¢iil
mantarlar ile renk gideriminde etkili olan ¢evresel faktorleri arastirdiklari bir ¢alismada, maksimum renk gideriminin
pH 3’de gergeklestigi tespit edilmistir. pH 5’den yukariya cikildik¢a renk giderimi oraninin diistiigi goriilmiistiir.
Shahvali ve arkadaglar1 bunun nedeninin ozmotik degisiklikler ve hidrolize edici etki olabilecegini ileri siirmektedirler.

Yaptigimiz c¢alisma sonucunda pH 4.5°da en iyi renk giderimi yetenegi Swamy ve arkadaslart (1999)
tarafindan tekstil boyalarindan Amarath, Remazol Black B, Remazol Orange, Remazol Brillant Blue, Reactive Blue ve
Tropaeolin O boyalar ve beyaz ¢iiriik¢iil mantarlarla yaptig1 renk giderim deneylerinde pH 4.5’da en iyi sonug vermesi
ile benzerlik gostermektedir.

Boyarmadde konsantrasyonu miktarinda her boya farkli sonu¢ vermistir. Boya konsantrasyonu miktarlar1 25,
50 ve 100 mg/lt olarak se¢ilmistir. Boya konsantrasyonu oram arttik¢a renk giderimi hizinda diisiis olmustur.

Yesilada ve arkadaglarinin (2002) Astrazon Red FBL ilave edilen besiyerinin Funalia trogii pelletleri ile renk
giderimi yetenegini arastirdiklar1 ¢calisma sonucunda, renk giderimi yiizdesinin, boyarmadde konsantrasyonu 66mg/It
oluncaya kadar arttigini, boyarmadde konsantrasyonu 66 mg/1t’nin iizerine ¢iktiktan sonra ise azaldigim gostermektedir.

Kapdan ve arkadaslar1 (2000), beyaz giiriik¢iil mantarlarla yaptigi renk giderimi ¢alismasinda da boya
konsantrasyonu miktar1 arttikca mantar igin toksik etki gosterebilecegi belirlenmistir. Kullandigimiz tiim tekstil
boyalarinda boya konsantrasyonu miktari arttik¢a renk giderimi igin gerekli siire uzamstir.

P. chrysosporium’un farkli ¢alkalama hizlarindaki renk giderimi yiizdelerini belirlemek amaciyla yapilan
¢alismada da 200 rpm’de digerlerine oranla daha yiiksek bir renk giderimi yiizdesi belirlenmistir.

Aymi sekilde Shahvali ve arkadaglar1 (2000), Chagas ve arkadaslar1 (2001), Assadi ve arkadaglar1 (2001) ve
Yesilada ve arkadaslar1 (2003) tarafindan da 200 rpm c¢alkalama hizinda renk gideriminin iyi sonu¢ verdigini tespit
etmisglerdir.
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Bu caligmalar ¢alkalama hiz1 artik¢a hiicreler ile besiyeri arasinda daha fazla kiitle ve oksijen transferi oldugu
i¢in, renk giderimi daha hizli olmaktadir. Ayn1 sekilde mikroorganizma ile boya molekiillerinin temas etme olanaginin
daha hizli ve daha fazla olmaktadir.

P. chrysosporium mantartyla tekstil boyalarinin renk giderimiyle ilgili yapilan ¢aligmalarda Toh ve arkadaglar
(2003) 30 °C sicaklik optimum olarak belirlenmistir. Bu sonuclarda bizim calismamizda elde ettigimiz verilere
uygunluk gdstermektedir.

Renk giderimi ortamlarindan elde edilen supernatantlarin higbirinin toksik olmadigi belirlenmistir. 100-
1000pl/ml. arasinda bulunan LDs degerleri, alt ve {ist glivenlik sinirlari itibariyle toksisite sinirlari igerisinde yer alirken
1000 pl/ml’nin tizerinde olan LDsp degerleri ile toksisite sinirlart diginda yer aldig1 gézlenmistir (Brayn, et al., 1997).

Sonug olarak; tekstil sektorii Tiirkiye ekonomisi agisindan gida sektoriinden sonra 6nde gelen sanayi dalidir.
Dolayisiyla iilke ekonomisine goz ardi edilemeyecek kadar katki saglamaktadir. Tekstil ve boya sanayilerinin de
cevresel sorunlarda biiyiik paylart vardir. Her y1l milyonlarca galon boya iiretilirken, ¢evreyede bu sanayilerin biiyiik
miktarlarda boya igeren ¢ikt1 sular1 birakilmaktadir. Bu tip sanayi kuruluslarmin ¢evresindeki su kaynaklarina bu atik
sular1 vermelerinden dolay renk kirliligi olugmaktadir.

Bu nedenle biiyiik hacimli atik sulardaki boyarmaddelerin etkili ve ekonomik bir sekilde giderilebilmesi i¢in
biyolojik sistemler gibi alternatif yontemlere gereksinim vardir. Boyalar genelde kompleks aromatik yapida
olduklarindan aritimi zordur. Bu yiizden arastirmacilar renk giderimi i¢in alternatif yontem iizerine ¢alismaktadirlar.
Biyoteknolojik ¢alismalar bu agidan {imit vericidir.

Yapilan arastirma sonucunda 6zellikle tekstil endiistrisi atik sularinin beyaz ¢iiriik¢iil mantarlart kullanilarak
cok kisa siirelerde ve yiiksek verimlerde aritilabilecegi gozlenmistir. Arittimin 25-30 °C sicakliklarda gergeklesmesi
ozellikle sicakligin yiiksek oldugu yerlerde biiyiik bir avantaj saglayabilir. Ayrica mantar gelisimi i¢in kullanilan pH’nin
notre yakin degerler olmasindan dolay: alict ortama direk verildiginde herhangi bir pH sorununa neden olmayacag: gibi
notralizasyon ig¢in ilave kimyasal maddelere gereksinim olmayacaktir. Buda isletme maliyetlerinin azalmasina neden
olacaktir.
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Abstract

Thirty canola Brassica napus L. varieties/ genotypes were field examined for their resistance at natural
infestation of aphid to manage the damage due to the insect pests. Data based on aphid incidence and grain yield were
recorded to evaluate performance of test material. The results showed that all genotypes in field conditions, exhibited
high to low different levels of resistance against field infestation of aphid Myzus persicae (Sulzer) (Homoptera:
Aphididae) and produced variable yield after infestation by insect pest. The varieties/ genotypes viz., Rainbow and
CON-I showed resistance reaction to pest invasion and gave amplified productivity. These varieties/ genotypes should
be popularized in aphid endemic areas and can be used in varietals resistance breeding program. Nevertheless, the
varieties/ genotypes Oscar, CAN-9-1 and RM-015/1-1 were highly susceptible to pest and failed to give augmented
productivity. These results demonstrate the expression of resistance gene in the genome of tolerant varieties/ genotypes,
Rainbow and CON-I which can provide season-long protection from the natural infestation of insects to diminish crop
yield losses.

Key words: Canola, Brassica napus, Myzus persicae, aphids, tolerance, management
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1. Introduction

The Brassica and others intimately interrelated cruciferous crops are extensively cultivated all over the world
as vegetable crops for human consumption, as condiments and spices for improved flavor of human diets, and as fodder
crops for livestock feeding. Conversely, the largest cultivation of these crops is for edible vegetable oil production.
Canola Brassica napus L. (Brassicaceae or Mustard family) could be considered as one of the most important oilseed
crops in the world. The term “canola” has been coined to describe cultivars that meet specific requirements for erucic
acid in the extracted seed oil (less than 2% erucic acid as a percentage of total fatty acids) and aliphatic glucosinolate
content in the residual meal (less than 30 mmol of aliphatic glucosinolates/ g). At this time, certain cultivars of B.
napus have been developed with both low-erucic and low glucosinolate (double low or canola) quality, and these are
now widely grown commercially (Downey and Rimmer, 1993). Along with several restraining reasons accountable for
lesser yield of rape B. napus, severe infestation of aphids, the stage of the crop being attacked, non-availability of good
quality seed, and variability of weather are very critical.

Focal restraints to the decreased relative performance of canola for productivity and oil yield are owing to
that the crop is constrained by a major problems including insect pests injury. Several aphids (Homoptera: Aphididae)
species may attack this crop, however, Myzus persicae (Sulzer) is one of the key factors, ensuing decline in canola
productivity. It feeds by means of sucking, needle-like mouthparts to take out plant sap. The presence of aphids in huge
figures and their feeding may result a lessening of plant vitality as well as growth, in addition to leaf wrinkling,
condensed pods and seeds numbers, along with eventually poor crop yield. The harshness of injure differs broadly and
is based upon pest pressure and other changeable factors present under field conditions. It is imperative to keep in mind
that aphid injure on the plant is intensified by other stressors, and hassled plant consecutively is a further encouraging
host for development of pest, ensuing into inflated reproductive aphid rates. The honeydews created as a waste product
by aphid through sap sucking; further encourage a gray, sooty mold growth over the surface of leaf, resulting decrease
in photosynthetic capability of plant (Sarwar, 2009; 2011; Sarwar and Sattar, 2013).
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Aphid infestations can occur at two stages of the canola crop cycle; during the autumn/ winter establishment
phase, and again during spring when crops are flowering and podding. Early infestations can lead to establishment
failure or stress and the risk of virus transmission. Spring infestations often have a higher impact in combination with
moisture stress, as high aphid populations appear more evident in dry seasons (Jenkins et al., 2011). Due to their
enormous reproductive potential and the damage that they cause, aphids are one of the most difficult insects to manage,
so, remarkable immediate action may be necessary. Aphids can be controlled by using the systemic insecticides, but,
these are usually not entirely specific in their action, and can affect plants and animals health. There is a critical need to
explore and exploit naturally occurring tactics for combating harmful agricultural and public health insect pests. Of the
useful and most common methods, host plant resistance is a significant and far the best for raising of crops that have
the capacity to remain free from insect pests and environmental factors which play their parts to bring infection in
plants (Sarwar et al., 2011 a; b). The best management practice for the control of aphids is to screen out the available
germplasm against it to estimate yield losses induced by this constraint; so that future losses could be avoided by
cultivation of susceptible varieties suffering huge yield decline. The objective of this study was to evaluate the
performance of B. napus varieties/ genotypes against aphid intensity to manage yield losses.

2. Materials and methods
2.1. Experimental location and crop culture

These field experiments were conducted during winter season at the Experimental Farm of Nuclear Institute
of Agriculture, Tandojam, Sindh, Pakistan (a town lies about 20 km away from Hyderabad along Hyderabad and
Mirpurkhas Road locating at 25°25'60N, 68°31'60E, and Elevation 13 m). Thirty canola Brassica napus L. varieties/
genotypes were field examined for their resistance at natural infestation of aphids to manage the damage due to the pest.
These genotypes were provided by Nuclear Institute of Food and Agriculture (NIFA), Peshawar, Pakistan. The
experimental design was randomized complete block with three replications. Each experimental unit consisted of 3 lines
of B. napus sown, each line 2.5 meter in length, 1 meter in width and 30 cm spaced out (2.5 m? area). The seeds of all B.
napus germplasm were sown on first week of November in rows. After 3 weeks from sowing, B. napus plants were
thinned to one plant per spot. Fertilizer Nitrogen (N) in the form of ammonium sulphate @ 60 Kg/ ha was applied in
two identical doses, first as a basal dose at sowing, and second 30 days after plant thinning. Phosphorus (P2Os) in the
form of calcium super phosphate was applied @ 40 Kg/ ha as single dose by mixing in the top soil ahead of sowing.
Potassium sulphate (K>0) was added @ 40 Kg/ ha as a basal dose at the time of seed sowing. The customary cultural
practices were followed for growing B. napus plants to maintain uniform crop stand.

2.2. Counting of aphid populace

During the course of the trial, species of aphids were identified and assessed which were affecting and
colonizing B. napus to observe their response to plants. The degree of resistance to aphid population was determined by
data recording at biweekly intervals from instigation of aphid just at once its assail first noted uptill to crop ripeness.
Five B. napus plants were selected at random and sampling consisted of aphids’ counts from whole-plant from the
replicates of entire field (5 plants per replication) and then estimation of the number of aphids per plant. The average
population of pest per plant was calculated for each observation date from aphid population recorded from five plants
selected at random. The seasonal average populace of aphid was determined by dividing the entirety numerals of aphids
surmised by the number of sampling dates for the duration of the whole study period.

2.3. Estimation of seed yield

The influence of pest incidence severities on crop yield was determined by comparing the yield of attacked
and healthy plants. After 120 days from sowing the crop, it was at the maturity stage and ready to reap. At harvesting
time, plants were cut with sickle and seeds taken from each replication to estimate seed yield by weighing with balance.
The mean seed yield was determined from all replications of each genotype and the yield per 2.5 m? area calculated.

The data were subjected to statistical analysis by means of ANOVA and LSD test by implementing Statistix
8.1 software to appraise the upshot of B. napus varieties/ genotypes on aphid intensity.

3. Results
The data of the varietals tolerance throughout the crop season are presented in Table 1. The combined

analysis of variance for the data of the whole season revealed that there were significant variations in the number of
aphids per plant and seed yield per experimental unit.
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3.1. Aphid species identification and incidence

One of the most important, abundant and conspicuous insect species found in crop samplings was sap feeding
aphid M. persicae causing development of unpleasant sooty mould due to sugary honeydews it excretes on the leaves
and flowers. The most noteworthy finding was that from the edge of the field, the severe infestations were often easily
visible, but, later on in the season, infested patches appeared in field. On the younger plants, aphids were clustered near
the base of the plant and on the upper sides of the leaves, but, on older plants, also found inside the leaf whorls of plant.
The infestation started during flowering, and pod setting and filling stages and the damage symptoms included curled or
yellowed leaves, and stunted plant.

3.2. Aphid populace

The statistical analysis showed highly significant differences in susceptibility levels of different B. napus
varieties/ genotypes used in the experiment (Table 1). Comparison of mean values through Least Significant
Differences Test at 0.01 level of probability enunciated that genotype Oscar proved to be the most susceptible with
87.55 aphids severity per plant followed by CAN-9-1 and RM-015/1-1 with 84.89 and 83.00 pest severity, respectively.
On the other hand, the next lowest significant value of aphid severity (69.33/ plant) was achieved from CAN-5-4, which
decreased compared to all other test genotypes. The genotypes Rainbow and CON-I, however, proved comparatively
resistant showing 21.66 and 27.88 aphid severities per plant, respectively. Comparisons of mean values of remainder
genotypes in Table 1 revealed that pest severity ranged from 33.33 to 67.77 aphids/ plant observed in the experiment.

Table 1. Mean seasonal population numbers of aphid M. persicae and seed yield in different B. napus varieties/

genotypes
S. No. Name of genotypes Aphids population/ plant Yield (gm per 2.5 m?)
1. Waster 66.67 bc 610.00 jkI
2 CON-I 27.88 mn 940.00 a
3 CON-II 55.00 def 686.70 efghi
4. CON-III 61.78 cd 666.70 ghi
5. Abasin-95 45.11 hi 710.00 efg
6 Dunkled 35.77 jkl 830.00 b
7 Rainbow 21.66n 953.30 a
8. Shiralee 55.22 def 683.30 fghi
9. Hyola-42 37.11 jkl 736.70 de
10. Hyola-308 41.77 hijk 773.30 cd
11. Oscar 87.55a 500.00 n
12. Rain-RN-1 33.331Im 843.30 b
13. Rain-RN-2 64.44 bc 673.30 ghi
14. Rain-RN-3 34.67 kim 816.70 bc
15. Rain-RN-4 34.78 kim 826.70 b
16. Rain-RN-5 42.44 hij 776.70 cd
17. Rain-RN-6 35.33 jkl 836.70 b
18. Rain-RN-7 56.00 def 683.30 fghi
19. Rain-RN-8 47.77 gh 776.70 cd
20. RM-975/4-10 67.22 bc 596.70 klm
21. RM-975/4-8 48.88 fgh 730.00 def
22. RM-975/4-2 67.77 bc 650.00 hij
23. RM-975/4-7 38.22jkl 800.00 bc
24. RM-975/11-1 54.11 efg 693.30 efgh
25. RM-971/5-1 56.89 de 693.30 efgh
26. RM-015/1-1 83.00 a 573.30 Im
27. RM-975/2-4 52.66 efg 696.70 efgh
28. CAN-5-4 69.33b 636.70 ijk
29. CAN-9-1 84.89 a 550.00 m
30. Abasin-10 66.33 bc 673.30 ghi
LSD Value 6.50 44.58

Means followed by the identical alphabetical letters are not statistically different according to least significant differences (LSD) test at 5%
probability level.

3.3. Seed yield

Analysis of variance further depicted highly significant differences among B. napus plants of different
genotypes for grain weight (Table 1). Appraisal of mean season values indicated that maximum reduction in grain
weight was observed in case of Oscar with 500.00 gm vyield per 2.5 m? The mean value of grain weight losses

Muhammad SARWAR, Categorization of selected canola Brassica napus L. varieties/ lines for tolerance to natural infestation of aphid Myzus
persicae (Sulzer)



38 Biological Diversity and Conservation — 6 / 3 (2013)

pertaining to CAN-9-1 and RM-015/1-1 showed 573.30 and 550.00 gm per 2.5 m?, respectively, wherein, maximum
weight losses were also observed due to pest severity. Results confirmed the highest seed yields of 953.30 and 940.00
gm per 2.5 m? produced by Rainbow and CON-I, respectively, wherein, significantly exceeded value were achieved
compared to the remainder genotypes despite of pest severity. On the other hand, the higher values of seed yield 843.30,
830.00, 836.70 and 826.70 gm per 2.5 m? were also achieved from Rain-RN-1, Dunkled, Rain-RN-6 and Rain-RN-4,
respectively, and these germplasm were at significant increasing trend compared to all other remainder genotypes. Data
revealed a limit of 816.70- 596.70 gm per 2.5 m? seed yield produced by plants of what's left genotypes throughout
growing season.

4. Conclusions

The overall performance of B. napus varieties/ genotypes presented in the trail indicated that Rainbow and
CON-I, exhibited minimum reduction of kernels weight inspite of the fact that a reasonable numbers of aphid severity
was observed. Results have proved high yielding potential of both selections even under pest stress during growing
season. Nevertheless, the genotypes Oscar, CAN-9-1 and RM-015/1-1 were highly susceptible to pest and failed to give
augmented productivity. The present study clearly displayed that those lines on which pest density was maximum
exhibited maximum vyield losses and the lines which showed less aphid abundance suffered less yield losses. The
tolerance and susceptibility of this crop to insect pests are based on numerous factors together with biotic, abiotic and
ecological aspects. The most imperative among these could be the prevailing environment, insect species involved and
the genetic potential of crop. The differentiations in the present results could be due to differences in the genetic make
up of test varieties/ material and aphid incidence, since the ecological conditions for the study period were uniform and
normal.

Resistance to M. persicae. attack in B. napus rape was result of combination of host non-preference by pest and
antibiosis in plant. Using sampling methodology on plant material obtained, the numbers of immigrant alate aphids that
settled to reproduce on the susceptible canola were higer than found on the resistant rape. The reproduction rates of
these alates aphids were slower on the resistant plants than on the susceptible. The antibiosis in B. napus plants then
shortened the reproductive life of the apterae aphids, reduced their fecundity and caused mortality in their progeny. The
over-all effects of the host non-preference and antibiosis were considerable and under field conditions could result in
the population decline on the resistant plants than on the susceptible. Similar results were detected by Caroline et al.,
(2002) showing thst host plant quality is a key determinant of the fecundity of herbivorous insects. Components of host
plant quality such as defensive metabolites, directly affect potential and achieved herbivorus fecundity. The responses
of insect herbivores to changes in host plant quality vary within and between feeding guilds. Host plant quality also
affects insect reproductive strategies; like egg size and quality, the allocation of resources to eggs, and the choice of
oviposition sites may all be influenced by plant quality.

These results are in a same trend as it is currently accepted that under drought conditions, host plant sieve
elements will become more concentrated; hence increases in available amino acid concentrations will potentially benefit
aphids. In addition, drought induced changes in the plant host may make the host less palatable to aphid herbivore, for
instance changes in sugar/ pH gradients may result in aphids facing difficulty in locating the phloem (Larsson, 1989;
Bethke et al., 1998). Plants developed different mechanisms to reduce insect attack, including specific responses that
activate different metabolic pathways which considerably alter their chemical and physical aspects. On the other hand,
insects developed several strategies to overcome plant defense barriers, allowing them to feed, grow and reproduce on
their host plants (Marcia and Marcio, 2002). Similar results were recorded in other literature in support of this
hypothesis that in order to reduce insect attack, plants developed different defense mechanisms including chemical and
physical barriers such as the induction of defensive proteins (Haruta et al., 2001), secondary metabolites (Baldwin,
2001) and trichome density (Fordyce and Agrawal, 2001). In parallel, insects developed strategies to overcome plant
barriers such as detoxification of toxic compounds (Scott and Wen, 2001), avoidance mechanisms (Zangerl, 1990) and
sequestration of poison (Nishida, 200). These results are in a good line with those reported by previous findings where it
is reported that yield losses were less in resistant varieties than the susceptible varieties. These results might be due to
the increasing yield attributes of test plants such as stimulating effect of metabolic activity, and cell division and
expansion leading to higher resistance.

Plant resistance in Rainbow and CON-I, to pest infection was a hereditary property and the genes are passed
from generation to generation which transmit resistance or susceptibility. By using the method of plant breeding for
resistance, it is feasible to raise crops devoid of acquiring damage by a potential plant pest to avoid the expenditures
compulsory to purchase the pesticides and manual labor needed for their field applications. Undoubtedly in nature there
are wild species of Brassica and other consistent cruciferous crops which have moved out in the course of natural
selection and therefore comprise the potential to survive the pressure of numerous pests. But, along with resistance to
pest that is an exclusive source to continue existence of such crops, other capabilities such as to give good yield of
grain, should also be considered. By the way, while breeding plant for resistance, the genetic philosophy should be
considered. In this regard, the plant yielding valuable foodstuffs, if is sensitive to pest, it should be given the resistance
characteristic from otherwise substandard plant. By keeping in view the above results, it is evident that there is a dire
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need to avoid growing of susceptible varieties. In addition, plant breeder ought to be encouraged to monitor aphids’
circumstances through Entomologist to evolve resistant varieties to ensure sustainable food security of a nation.
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Abstract

In this study, the medicinal plants which sold by the herbalist shops in Alasehir and around, have been identified, and type
of diseases and methods to be use of these plants by the local people, have been detected. During the study, in Alasehir (Manisa) and
around, 4 herbalist shops that sells medicinal plants have been observed. Then, from those herbalist shops, the samples were bought
from the medicinal plants mostly sold as dried or crushed, and their diagnoses have been done especially using with the Flora of
Turkey and a variety of works of pharmacognosy. As a result of the research in the region, for medicinal purposes, widely using 52
taxa belonging to 29 families were determined. With sequencing in an alphabetical order of the families, these plants are listed in a
table according to their scientific and local names, used parts, methods of use and purposes of use. Mostly used species were
observed as they belong the families of Lamiaceae (21%), Fabaceae (6%), and Zingiberaceae (6%) respectively. The species mostly
sold in the herbalist shops were distinguished as “Bilyal1 kekik (Origanum onites L.), “Civanpercemi” (Achillea millefolium L.) and
“Keten” (Linum usitatissimum L.).

Of medicinal plants sold from the herbalists to the local people, were recorded in the purposes of gastro-intestinal disorders,
colds, influenza infections, rheumatism, bronchitis, generally, and observed using of methods such as infusion, decoction and dust,
mostly.

Key words: Alagehir, Manisa, Ethnobotanic, Medicinal Plants, Herbalist

Alasehir (Manisa) yoresindeki aktarlarda satilan tibbi bitkiler ve kullamim 6zellikleri

Ozet

Bu caligmada, Alagehir ve g¢evresinde bulunan aktarlarin, yore halkina satmis oldugu tibbi bitkiler tespit edilmis ve bu
bitkilerin insanlar tarafindan hangi hastaliklarda kullanildig1 ve kullanim yontemleri ortaya konulmustur. Calisma stiresince, Alagehir
(Manisa) ve ¢evresinde tibbi bitkiler satan 4 aktar diikkani tespit edilmistir. Daha sonra bu aktarlardan, cogunlukla 6 giitiilmiis yada
kurutulmus olarak satilan tibbi bitkilerden ornekler alinmus ve Tiirkiye florasi basta olmak iizere gesitli farmakognozi eserlerinden
faydalanilarak teshisleri yapilmistir. Arastirma sonucunda yorede tibbi amaglarla kullanimi yaygin olan 29 familyaya ait 52 takson
belirlenmistir. Bu bitkilerin familyalar1 alfabetik siraya gore dizilerek, bilimsel ve yoresel isimleri, kulllanilan kisimlari, kullanim
yontemleri ve kullanim amaglart tablo halinde gosterilmistir. En fazla kullanimi olan tiirlerin bulundugu familyalarin Lamiaceae (%
21) oldugu onu Fabaceae (% 6) ve Zingiberidaceae (% 6)’ nin izledigi goriilmiistiir. Aktarlarda satis1 en fazla olan tiirler ise Bilyali
Kekik (Origanum onites L.), Civanpergemi (Achillea millefolium L.) ve Keten (Linum usitatissimum L.) olarak tespit edilmistir.
Tibbi bitkilerin aktarlar tarafindan yore halkina daha ¢ok mide-bagirsak, soguk alginligi, gribal enfeksiyonlar, romatizma, bronsit ve
zayiflama gibi rahatsizliklar i¢in satildigi belirlenmis ve bu bitkilerin daha ¢ok infiizyon, dekoksiyon ve toz gibi yontemlerle
kullanildig1 goriilmiistiir.

Anahtar kelimeler: Alasehir, Manisa, etnobotanik, tibbi bitkiler, aktar
1. Giris

Tiirkiye, barindirdig1 tohumlu bitki taksonu bakimindan Avrupa iilkelerine oranla olduk¢a zengin floraya sahip iilkelerden
biridir (Akg¢icek ve Vural 2007). Tiirkiye Florasi’nin 11. cildine gore iilkemizde bitki ¢esidi sayist 11.014 olup bunun 3.708’i
endemiktir (Giiner vd., 2000). Ulkemizde cok sayida bitki tiirii yetismesine ragmen floradaki bitkilerin yaklsik 500 kadari tibbi
amaglarla kullanilmakta, yine yaklagtk 200 kadari ise ekonomik getirisi oldugu igin yurtici ve yurt disina pazarlandig
belirtilmektedir (Kendir ve Giiveng, 2010). Kirsal bolgelerde, hastaliklari tedavi etmek igin, genellikle gevrede yetisen veya
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yetistirilen bitkiler yore halki tarafindan kullanilmaktadir. Sehirlerde ise bitkisel droglar daha c¢ok aktarlardan saglanmaktadir.
Eskiden aktarcilik; hastaliktan korumak veya var olan hastaligi sagaltmak igin kullanilan ilaglar1 ya da ilaglarin yapimimdaki bitkisel,
hayvansal, madensel ve diger hammaddeleri satan kisiler ve igyerleri i¢in kullanilirken; giiniimiizde bu etkin degerini kaybederek
sadece tibbi bitkileri ve baharatlari halka ulastiran kisiler olarak kullanilmaktadir (Baytop, 1999; Kendir ve Giiveng, 2010; Selvi vd.,
2012).

Aktarlik meslegindeki bu etkin degerin azalmasindaki nedenlerinden birisi ilag sanayinde iiretilen sentetik ilaglarin
hastaliklar1 daha ¢abuk iyilestirmesi digeri ise doktor tarafindan yazilan regetelerle ilaglarin eczanelerden kolay bir sekilde temin
edilmesidir. Bu nedenlerden dolay1 bitkisel iiriinlerin bu sektérde kullanimini gitgide azaltmigtir. Ancak; sentetik ilaglarin
arzulanmayan yan etkilerinin ¢oklugu, insanlari tekrar dogal bitkilere yonlendirmis, bilhassa gelismis tilkelerde bitkisel kokenli ilag
ve kozmetik sanayi hizla gelisen sektorler haline gelmistir (Faydaoglu ve Siiriiciioglu, 2011). Aktarlarda satilan tibbi bitkiler ve
etnobotanik 6zellikleri ile ilgili yapilmus cesitli calismalar mevcuttur (Bye, 1986; Malyer vd., 2004; Karademir ve Oztiirk, 2004;
Gazzaneo vd., 2005; Albuquerque vd., 2006; Monteiro vd., 2010; Tulukg¢u ve Sagdig, 2011; Polat vd., 2011; Karausou ve
Deirmentzoglou, 2011, Selvi vd., 2012). Bu caligmalarda, daha ¢ok aktarlarda satilan bitkilerin tibbi kullanimi ve kullanim
yontemleri (inflizyon, dekoksiyon, toz, hap v.b.) aragtirtlmustir.

Bu calismada, Alasehir ve ¢evresinde bulunan aktarlarin yore halkina tedavi amaciyla sattig1 tibbi bitkiler ve bu bitkilere ait
droglar belirlenmistir. Daha sonra bu bitkilerin kullanim amact ve kullanim sekilleri arastirilmistir. Ayrica aktarlara yoneltilen
birtakim sorularla da konu ile ilgili bilgi edinmek istenmistir. Bu ¢aligmanin, Alagehir ve tilkemizde dogal olarak yetisen ya da yurt
disindan temin edilen ve aktarlarda satilan tibbi bitkilerin tespit edilmesine ve yore halki tarafindan hangi amaglarla kullanildigimin
belirlenmesinde katki saglayacagini diislinmekteyiz. Ayrica ileride Manisa ve cevre illerde yapilmasi diisiiniilen etnobotanik
caligmalara da 6nemli bir kaynak olacagi kanaatindeyiz..

2. Materyal ve yontem
1.1. Calisma Alam

Alagehir (Manisa), I¢ Ege Bolgesinde, Gediz ovasinin dogu kesiminde 28° 31' 38" dogu boylami ve 38° 21' 41" kuzey
enlemlerinde yer almaktadir. ilgenin dogusu; Sarigdl ve Esme (Usak), batis1, Salihli, giineyi, Nazilli (Denizli) ve kuzeyi Kula
tarafindan cevrelenmistir. Alasehir ilgesi Tiirkiye florasindaki grid sistemine gore B2 karesinde yer almaktadir. (Davis 1965-1988).
Fitocografik bolge olarak Akdeniz elementini igeren bitkileri yogun olarak barindirmaktadir. Tlgenin yiizélgiimii 977 km? olup deniz
seviyesinden yiiksekligi 189 metredir (Ugulu, 2011).

1.2. Taze ve kurutulmus droglarin toplanmasi ve teghisleri

Aktarlarmm tibbi amagclarla yerel halka sattiklar1 bitkilerden ve bitkisel droglardan 6rnekler alinarak laboratuvarda
teshisleri yapilmistir. Taze ve yas olan bitkisel droglarin teshislerinde Davis (1965-1985), Davis vd. (1988) ve Giiner vd. (2000);
kurutularak 6giitiilmiis, toz haline getirilmis ve ya pargalanmug bitkilerin ve bitkisel droglarmn teshislerinde ise ; Zeybek ve Zeybek,
(1994); Tanker ve Tanker, (1990); ve Baytop, (1999)’ un eserlerinden faydalanilmistir. Bitki isimlerinin otor adlari Authors of Plants
Name adli eserle karsilastirilmig ve otor isimleri glincellenmistir (Brummitt ve Powell, 1992). Teshisi yapilan 6rnekler Celal Bayar
Universitesi Alasehir Meslek Yiiksekokulu Tibbi ve Aromatik Bitkiler Programmin Botanik Laboratuvari'nda muhafaza
edilmektedir.

1.3. Aktar arastirmalar: ve anket uygulamast
Arastirma siiresince Alagehir ilce merkezinde bitkisel droglar satan 5 aktar diikkani tespit edilmistir. Bu aktarlarin mekan
isimleri, igletmecinin ismi, yasi, egitim durumlar1 ve meslekteki deneyimleri yil olarak Tablo 1° de belirtilmistir.

Tespit edilen aktar diikkanlarina, yilin degisik zamanlarinda ve 6zellikle is yogunlugunun az oldugu saatler belirlendikten
sonra ziyaretler gerceklestirilmistir. Aktarcilarla yiiz yiize yapilan bu goriismelerde aktarcilarin mesleklerine iliskin 13 soruluk bir
anket, sozlii olarak aktarlara yoneltilmis ve alinan cevaplar hem tarafimizdan yazili olarak birebir anket kagidina gecirilmis hem de
ses kaydetme cihazi ile konusmalar kaydedilmistir. Aktarcilara yoneltilen sorular ve alinan cevaplar Tablo 2’de karsilastirmali olarak
sunulmustur.

Tablo 1. Alasehir ilgesinde bulunan aktarlar.

Aktar no | Bulundugu yer | Mekén adi Isletmecinin ad1 /yasi Egitim durumu Mesleki
deneyim

1 Alasehir Aktar Amca Tufan GUNES / 61 Lise mezunu 8 yil

2 Alagehir Aktas Baharat Selim AKTAS /58 Lise mezunu 30 yil

3 Alagehir Giiney Ticaret Ahmet GUNEY /46 Lise mezunu 20 yil

4 Alasehir Ozcan Baharat Ozcan MAMA / 44 Lise mezunu 15 y1l

5 Alagehir Sifa Baharat Mehmet KARAOGLAN /28 Onlisans mezunu Syl

3. Bulgular

Tibbi bitkilerin kullanimina yonelik Alagehir ve cevresinde yiiriitiilen ¢aligmalarda 5 aktar diikkani tespit edilmistir.
Aktarlarla yapilan goriismeler sonucunda yorede kullanimi yaygin olan 29 familyaya ait 52 bitki tiirii belirlenmistir. Bu bitkilerin
familyalart alfabetik siraya gore dizilerek, bilimsel ve yoresel isimleri, kulllanilan kisimlari, kullanim yontemleri ve kullanim
amaglar1 Tablo 3’te gosterilmistir.
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Tablo 2. Aktarlara yéneltilen sorular ve alinan cevaplar (Yararlanllan kaynak kitaplar: 1-Adnan Saragoglu — Bitkilerdeki Saglik Mucizesi, Boyut yaynlari, 2- Ayhan Yalgin-Sifali Bitkiler Ansiklopedisi,
A’dan Z’ye, Gegit Kitapevi, 3- Turhan Baytop - Tirkiye’de Bitkilerle Tedavi (Gegmisten Giiniimiize), Nobel Yayinevi, 4- Salih Ugan-Sifali Bitkiler Ansiklopedisi (Lokman Hekim), Ailem Yayinevi, 5- Ahmet

Maranki-Sifal Bitkiler, Mozaik Yay1

nlari)

Aktarlara yoneltilen soru tipleri Aktar Diikkanlar1
Aktar Amca Aktas Baharat Giiney Ticaret Ozcan Baharat Sifa Baharat
Egitim seviyeniz nedir ? Lise mezunuyum Lise mezunuyum Lise mezunuyum Lise mezunuyum Onlisans /Aricilik Programi mezunuyum.
Kag yildir bu meslektesiniz ? 8 yil 30 yil 20 yil 15 Syl
Bu meslekten 6nce baska islerde calistiniz | Evet, tuhafiyecilik ve zeytin isleriyle | Hayir calismadim Hay1r calismadim Hayir calismadim Hayir calismadim

mi1 ?

ugrastim.

Droglarmm  icerdigi  etken  maddeler

hakkinda bilginiz var m1. ?

Hayur, hi¢ yok

Hayir, hi¢ yok

Hayur, hi¢ yok

Hayir, hi¢ yok

Hayir, hi¢ yok

Sattiginiz droglarin bilimsel ismini biliyor | Hayir Hayir Hayir Hayir Sadece mabet agacinin, kantaronun ve

musunuz. ? kedi otunun biliyorum.

Bitkisel regete hazirlar misiniz ? Evet. Zayiflama ve Ooksiirlige karsi | Hayir Hayir Hayir Evet. Grip soguk alginhign astim, cilt

bitkisel macun yaparim. bakimu, kirpik-tirnak bakimi igin bitkisel

regeteler hazirlarim.

En fazla hangi hastahiklar igin drog | Bébrek tasi, tansiyon, seker, kolestrol, | Ust solunum yollari, Mide- | Mide rahatsizhgi, bronsit, | Mide rahatsizhig, Ust solunum | Zayiflama-mide rahatsizligi, romatizma,

satarsiniz. uykusuzluk bagirsak rahatsizliklart zayiflama, kellik, cinsel giic. yollari, zayiflama cilt ve sa¢ bakimu iiriinleri

En ¢ok sattiginiz 5 drog ismi nedir. Zencefil, zerdagal karabiber, kimyon, | Karabas, melisa, civanpercemi, | Adagayi, thlamur, akgiinlik | Zencefil, adagayr  karabiber, | Ihlamur, kantaron, karabiber, kimyon,

kisnis adagayi, thlamur. sakizi, tar¢in kimyon, tar¢in melisa

Droglarin raf émiirleri ne kadardir ? 2yl 1 yil 1 yil 1-2yil 6ay-1yl

Droglarin tazeligini korumak i¢in nerde | Kavanoz ve ambalajlarda Cam kavanozlarda Cuval iginde, kavanozlarda Isik gormeyen raflarda ve | Ambalaj igersinde kapali kutularda,

muhafaza edersiniz ? dolaplarda agiktan iiriin satmam.

Drog satiglarini en ¢ok etkileyen (artiran | Mevsimler, reklamlar Salgin hastaliklar ve | Iklim kosullar1, mevsimler Mevsimler, bitki herbalistlerin | Mevsimler

yada azaltan) faktorler nelerdir? mevsimler. tavsiyeleri

Yararlandiginiz kaynak kitaplar nelerdir.* 1 2-3 4 1.2-5 Kullandigim kaynak kitap yok, bitkileri
deneyimli aktarlarmn yardimiyla
Ogrenirim.

Alagehir daglarindan (Bozdaglar) tibbi | Kendim toplamam, Sari kantaron, | Toplamam ve toplatmam baska | Toplamam ve toplatmam bagka | Toplamam. Sari  kantaron, | Toplamam ve toplatmam bagska illerdeki

bitki toplar misimz ya da tcret karsihigi | adacayr, bodur mahmut, thlamur, | illerdeki bitki firmalarindan | illerdeki bitki firmalarindan | adagayi, thlamur gibi bitkileri | bitki firmalarindan siparis ederim.

toplatir misiniz. ? biberiye, adagayr  gibi  bitkileri | siparis ederim. ambalajli olarak temin ederim.. | koyliilere toplattiririm.

koyliilere toplattiririm.

Tablo 3. Alagehir aktarlarinda satilan tibbi bitkiler ve etnobotanik 6zellikleri.

Familya Bilimsel isim Yoresel isim Kullamlan kisim Kullamm sekli Kullanim amaci
. Pistacia lentiscus L. Damla sakizi Regine Pastil Ag1z kokusu giderici, dis agrist
Anacardiaceae — - —
Rhus coriaria L. Sumak Cigek durumu Macun Bogaz iltihabi
Apiaceae Coriandrum sativum L. Kisnis Meyve Baharat, macun Gaz soktiiriicil, istah agic
Cuminum cyminum L. Kimyon Meyve Baharat Midevi, gaz soktiiriicii
Aquifoliaceae llex paraguariensis A. St. Hil. Mate Yaprak Infiizyon Antioksidan, kan temizleyici
Araliaceae Panax ginseng C.A. Mey. Ginseng kokil Kok Macun Bagisiklik sistemini giiglendirici
Achillea millefolium L. Civanpercemi Il;l]zﬂ:la) (Toprak  istii fnfiizyon Basur, idrar yolu iltihabi, yara iyi edici
Asteraceae Cynara scolymus L. Enginar yapragi Yaprak Inflizyon Karaciger koruyucu
Matricaria chamomilla L. Papatya Herba Inflizyon Basur, idrar arttiricy, iltihap giderici
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Brassicaceae Boswellia sacra Flueck. Akgiinliik sakiz1 Regine Pastil, tiitsii [ltihap sokiicii
Burseraceae Capsella bursa-pastoris (L.) Medik. Coban ¢antasi Herba Inflizyon Idrar arttiric1, kan dolagimim diizenleyici
Cucurbitaceae Momordica charantia Descourt. Kudret nart Meyve Tibbi yag Cilt besleyici, gatlak giderici, yara iyi edici
Ericaceae Vaccinium myrtillus L. Yaban mersini Meyve Dekoksiyon Antioksidan, seker hastaligy, tonik, antiseptik
Castanea sativa Mill. Kestane Meyve Infiizyon Astim, romatizma
Fabaceae Ceratonia siliqua L. Kegi boynuzu Meyve Dekoksiyon Tonik, kan yapici, mushil, karaciger koruyucu
Glycyrrhiza glabra L. Meyan kokii Kok Infiizyon, macun Soguk alginlig, bronsit, iilser, agri kesici
Gentianaceae Centaurium erythraea Rafn Kirmizi kantoron Herba Infiizyon Tltihap giderici, seker hastalig1, kolesterol
Ginkgoaceae Ginkgo biloba L. Gingko Yaprak Inflizyon Zihin agic1, kalp koruyucu
Guttiferae Hypericum perforatum L. Kantaron, sar1 kantaron Herba Infiizyon, tibbi yag Midevi, lilser, yara iyi edici
Iridaceae Crocus sativus L. Safran Cicek (Stigma) Inflizyon, macun Istah agic1, adet soktiiriicii
Lavanc_iulg angustifolia Mill. subsp. Lavanta, lavanta yag Cicek (Spika) infiizyon Mide-bagirsak rahatsizliklar
angustifolia
Lavandula stoechas L. Karabas Cicek (Spika) Inflizyon Mide-bagirsak rahatsizliklar
Melissa officinalis L. Melisa, ogul otu Yaprak infiizyon Midevi, kalp kuvvetlendirici
Mentha x piperita L. Nane, nane yagi Herba Inflizyon Midevi, kalp kuvvetlendirici, dammar genisletici
Lamiaceae Ocimum basilicum L. Reyhan, feslegen Herba 1nﬁizyon Idrar arttiric, seker hastalig
Origanum onites L. Bilyal kekik, tas kekik Herba Inflizyon Mide-bagirsak rahatsizliklari, soguk alginlig
Rosmarinus officinalis L. Biberiye Yaprak Inflizyon Midevi, kalp koruyucu, seker hastaligi
Salvia fruticosa Mill. Adagay1 Yaprak infiizyon Midevi, idrar arttiricy, iltihap giderici
Teucrium chamaedrys L. Bodur mahmut Herba Inflizyon Midevi, seker hastaligi
Teucrium polium L. Aci1 yavsan Herba Inflizyon Midevi, seker hastaligi
Thymbra spicata L. Kara kekik Herba Inflizyon Seker hastaligi, soguk alginligi, bas agrist
Cinnamomum aromaticum Nees Targin Kabuk Inflizyon Antiseptik, gaz soktiiriicii, kabiz yapici
Lauraceae Laurus nobilis L. Defne Yaprak infiizyon, tibbi yag
Persea americana Mill. Avokado Yaprak Inflizyon Kabiz yapici, cilt besleyici
Linaceae Linum usitatissimum L. Keten tohumu Tohum infiizyon, Sindirim sistemi iltihablar1, mushil
Myrtaceae Syzygium aromaticum (L.) Merrill & Perry Karanfil, karanfil yag Cigek (tomurcuk) Eslgf;(:gon’ pastil, Uyarict, midevi, bogaz antiseptigi
Oleaceae Olea europaea L. Zeytin Yaprak Infiizyon Seker hastalig1, tansiyon damar genisletici
Piperaceae Piper cubeba L.f. Kebabe Meyve Macun Istah agici
Piper nigrum L. Karabiber Tohum Baharat, macun Istah agici
Elymus repens (L.) Gould Ayrik kokii Herba Inflizyon Bobrek rahatsizliklari, agri kesici
Poaceae Triticum aestivum L. Bugday yag: Meyve Tibbi yag Kansizlik, kabiz yapici
Zea mays L. Misir piiskiilii Cigek durumu (erkek) infiizyon Bobrek rahatsizliklar, idrar soktiiriicii
Ranunculaceae Nigella sativa L. Corek otu, ¢corek otu yagi Tohum Inflizyon, macun Kan temizleyici, adet soktiiriicii
Rosaceae Prunus avium (L.) L. Kiraz sapi Pedisel Infiizyon Kabiz yapici, seker hastaligi
Theaceae Camellia sinensis (L.) Kuntze Yesil cay Yaprak Infiizyon Kabiz yapici, sakinlestirici, idrar arttirict
Tiliaceae Tilia argentea Desf. ex DC. lhlamur Yaprak Infiizyon Soguk alginlig, bogaz iltihabi
Urticaceae Urtica pilulifera L. Isirgan, 1sirgan tohumu Tohum Inflizyon, macun Karaciger rahatsizliklari, romatizma
Valerianaceae Valeriana officinalis L. Kediotu tohumu, kokii Kok Inflizyon Sakinlestirici, agr1 giderici
Alpinia galanga (L.) Willd. Havlucan Kok (Rizom) Dekoksiyon Uyarici, gaz soktiirlicii, midevi
Zingiberaceae Curcuma longa L. Zerdegal Kok (Rizom) Dekoksiyon, macun Midevi, gaz soktiiriicii
Zingiber officinale Roscoe Zencefil Kok Dekoksiyon, macun Antiseptik, yatistirici, gaz soktiiriicii
Zygophyllaceae Tribulus terrestris L. Demir dikeni Herba Inflizyon, macun Basur, egzema
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4. Sonuglar ve tartiysma

Bu caligmada Alasehir ve cevresindeki aktarlar ile aktarlarin sattiklari bitkiler ve bitkisel droglar arastirilmustir.
Aragtirmalar sonucunda 4 aktarin tamamiyle bitkisel iiriinleri sattigi goriiliirken 1 aktarin (Gliney Ticaret) bitkisel {iriinler diginda
ekmek, gazete, kimyasal maddeler, yiyecek-igecek, hirdavat v.b. gibi liriinleri de sattig1 belirlenmistir.

Aragtirma sonucunda en fazla kullanimi olan tiirlerin bulundugu familyalarin Lamiaceae (% 21) oldugu onu Fabaceae (%
6), Zingiberidaceae (% 6), Lauraceae (% 6), ve Poaceae (% 6) nin izledigi gorillmiistiir (Sekil 1). Aktarlarda satis1 en fazla olan
tiirler ise Zencefil (Zingiber officinale), Karabiber (Piper nigrum), Kimyon (Cuminum cyminum), Targin (Cinnamomum seylanicum);
Ihlamur (Tilia argentea), Kantaron (Hypericum perforatum) ve Adacay: ( Salvia fruticosa.) olarak tespit edilmistir. Tibbi bitkilerin
aktarlar tarafindan yore halkina daha ¢ok mide-bagirsak, soguk alginligi, gribal enfeksiyonlar, romatizma, bronsit ve zayiflama gibi
rahatsizliklar i¢in satildig1 belirlenmis ve bu bitkilerin infiizyon (% 57), dekoksiyon (% 9), baharat (% 5), tibbi yag (% 5), pastil (%
5) ve toz gibi yontemlerle kullanildig1 goriilmistiir (Sekil 2).

Anacardiaceae Apiaceae Asteraceae
4% 4% 5%

Fabaceae
6%

Zingiberaceae
6%

Lauraceae
Poaceae Piperaceae 6%
6% 4%

Sekil 1. Aktarlarin satmig oldugu bitki tiirlerinin familya bazinda yiizdelik dagilim grafigi

B i Tibbiyag Baharat
a:n 5% 5% Dekoksiyon

5% 9%

Sekil 2. Bitkisel droglarin kullanim sekillerinin yiizdelik dagilim grafigi

Tibbi bitkilerin en fazla kullanilan organlarinin herbasi (toprak iistii kisimlar1) (% 21) oldugu goriilmiis, bunu yapraklar:
(%2 1), meyveleri (% 15), kokleri (% 12) ve ¢igekleri (% 11) izlemistir. Bunlarin disinda seyrek olarak tohum (58), recine (%4) ve
pedisel (meyve sap1) (% 2) inde tedavi amagh kullanildigi goriilmiistiir (Sekil 3). Cuminum cyminum, llex paraguariensis, Panax
ginseng, Boswellia sacra, Ginkgo biloba, Cinnamomum aromaticum, Syzygium aromaticum, Piper cubabe, Alpinia galanga,
Zingiber officinale ve Curcuma longa tiirlerinin aktarlarda satis1 bolca yapilmasia ragmen bu tiirler iilkemizde yetismemekte ve yurt
digindan ithal edilmektedir. Alagehir’deki aktarlar ise bu bitkileri, Istanbul, Izmir, Denizli, Mersin gibi illerde bulunan bitkisel
firmalardan ambalajlanmis olarak temin etmektedir. Bu bitkilerin ¢ogunlugunu baharat tiirleri olusturmaktadir. Aktarlarin,
Alagehir’de bulunan Bozdaglari’ndan tibbi bitkileri toplamadigr gériilmiistiir. Sar1 kantaron, Adagayi, Thlamur, Biberiye ve Bodur
mahmut gibi Bozdaglari’nda yetisen dogal bitkileri kdyliilerden belli bir iicret karsiliginda temin ettikleri belirlenmistir. Aktarlar,
sattiklart bitkisel droglari; midevi, soguk algmhgi ve diiiretik basta olmak iizere, seker hastaligmin tedavisinde, kalp-damar
rahatsizliklari, tansiyon, iist solunum yolu enfeksiyonlarinda, kabizlik, viicut direncinin arttirilmasinda, basur (hemoroid) tedavisinde,
bobrek rahatsizliklar: ve cilt, tedavisinde kullanildigini belirlenmistir (Tablo 2 ve 3).

Yaprak

Regine
4%
Pedisel

2%

Sekil 3. Aktarlarda satilan bitkisel droglarin kullanilan organlarinin yiizdelik dagilim grafigi
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Aktarlara yoneltilen sorulardan (Tablo 2) elde edilen sonuglara gére aktarlarin egitim durumlarinin lise ve Onlisans
seviyesinde oldugu goriilmiistiir Aktarlara ka¢ yildir bu meslegi yaptiklar1 soruldugunda, 5 ile 30 y1l arasinda bu meslegi yaptiklari
belirlenmistir. 15 yil ve {istii bu isi yapan aktarlarm, diger aktarlara gore tecriibesinin ozellikle alternatif tip bilgisi yoniinden daha
yiiksek oldugu tespit edilmistir (Tablo 2).

Drog satiglarin1 en ¢ok nelerin etkiledigi sorusuna, aktarlar mevsimlerdeki hava degisimleri, televizyonlardaki reklamlar,
salgin hastaliklar ve iklim degislikliklerinin oldugunu belirtmislerdir. Ozellikle ilkbahar ve sonbahar aylarinda siklikla gériilen iist
solunum yolu ve gribal enfeksiyonlar gibi hastaliklarda bitkilerin satisinda bir artisin oldugu; yine televizyonlarda yer alan tartigma
programlari, sabah programlart ve saglikla ilgili programlarda tanitilan ve kamuoyunda yanki uyandiran bitkisel droglarda,
baslangigta yiiksek oranlarda satis oldugunu sonra da satiglarda git gide azalma oldugunu bildirmislerdir.

Aktarlarda satilan bitkilerin bilimsel isimlerini ve etken maddelerini higbir aktarci bilmedigini sdylemistir. Sadece bir aktar
2-3 bitkinin cins bazinda ismini bildigini fakat etken maddesini bilmedigini belirtmistir. Aktarlara droglarin raf dmiirleri ile ilgili soru
yoneltilmis ve aktarlar, droglarin raf dmriiniin sorun olmamasi igin yeteri kadar daglardan bitki toplandigini ve bunlarin 6 ay ile 24 ay
iginde tiiketildigini belirtmislerdir.

Sonug olarak kiiltiirel mirasimizin énemli pargalarindan biri olan aktarlarin, halka tibbi bitkileri gida katkist ve tedavi
amagli olarak sunmadaki yerlerinin tartisilmaz oldugu gozlenmistir. Ancak aktarlik mesleginin tanimini, kimlerin ve nasil
yapabilecekleri hakkinda agiklamalar, gereklilikleri, sinirlari, bagli olmas: gereken resmi kurum ya da kuruluslar1 acik¢a ortaya
koyan yasalar hazirlanip uygulamaya konulmalidir. Ayrica aktarlik isini yapan kisilerin, bitkiler konusunda siirekli kendini
gelistirmesinin yaninda, tibbi bitkilerle ilgili yapilmis bilimsel ¢alismalar1 ve makaleleri takip ederek bitkilerin sifasini ya da olasi
yan etkilerini bilimsel verilere dayali olarak halka aktararak, halki da bilinglendirmelidir.

TesekKiir

Alagehir ve ¢evresindeki aktarlarda satilan tibbi bitkilerin belirlenmesinde bizlere yardimci olan ve misafirperverliklerinin
yaninda sorularimizi da igtenlikle cevaplayan; Tufan Giines’e, Selim Aktas’a, Ahmet Giiney’e, Ozcan Mama’ya ve Mehmet
Karaoglan’a tesekkiir ederiz.
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Abstract
Lepidium didymum L. (Brassicaceae) is recorded for the first time (A8 Artvin) for the flora of Turkey. Detailed
morphological description, includingphotograph of the new record is given.

Key words: Lepidium, New record, Turkey, Brassicaceae
%

Tiirkiye florasii¢in yeni bir kayit: Lepidium didymum L. (Brassicaceae)

Ozet
Lepidium didymum L. (Brassicaceae) tiirii Tiirkiye florasi i¢in (A8 Artvin) ilk defa kaydedilmistir. Yeni kaydin
detayli morfolojik betimi ve fotografi verilmistir.

Anahtar kelimeler: Lepidium, Yeni kayit, Tiirkiye, Brassicaceae
1. Introduction

LepidiumL. (tere) is a cosmopolitan genus of about 250 species distributed on all continents except Antartica.
Recent molecular data strongly suggest that the genera Coronopus and Stroganowia are polyphyletic and, together with
Cardaria, are nested with Lepidium (Al-Shehbaz, 2002; 2012).

Coronopus didymus (L.) Sm. (is a synonym of Lepidium didymum) is cited in second supplement of Flora of
Turkey from the Aegean Island (Rodhos) but not from the Turkish mainland (Yildirimli, 2000). For this reason this
species did not include in Tiirkiye Bitkileri Listesi (Damarli Bitkiler) (Mutlu, 2012). Since the second supplement to the
Flora of Turkey and the East Aegean Island, (Volume 11), also a lot of new records and new taxa have been published
(Ozhatay et al., 2006; ()zhatay et al., 2009; Ozhatay et al., 2011; Dénmez and Ugurlu, 2010; Yaprak and Baskdse,
2012).

The genus Lepidium is represented by 12 species in Flora of Turkey and the East Aegean Islands (Hedge,
1965). The nomenclature of Turkish Lepidium updated to bring the account of the family in line with the current
classification and nomenclature. As a result of these studies,Lepidium is represented by 15 species in Turkey(Al-
Shehbaz et al., 2007; Mutlu, 2012). Total species of Lepidium in Turkey reaches 16 with the addition of Lepidium
didymum (topuz tere).

2. Materials and methods

In 2003, during a botanical trip to Black sea region, second author collected fruiting specimens of
Brassicaceae. This specimen was identified as a Coronopus didymus according to Flora Europaea (Ball, 1964).
Photographs of plant parts were taken at herbarium material. The herbarium specimens are kept at the Herbarium of the
Faculty of Pharmacy in Istanbul University, Istanbul, Turkey (ISTE).

* Corresponding author / Haberlesmeden sorumlu yazar: Tel.: +90212 440 00 00 /13579; Fax.: +90212 440 00 00; E-mail: yuzbasis@istanbul.edu.tr
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3. Results

Lepidium didymum L., Syst. Nat., ed. 12, 2: 433. 1767; Coronopus didymus (L.) Smith, Fl. Brit. 2: 691.
1804; Senebiera didyma (L.) Pers.,Syn. PI. 2: 185. 1807; Carara didyma (L.) Britton in Britton & A. Brown, I1I. FI. N.
U.S., ed. 2, 2: 167 (1913) (Figure 1, 2).

TYPE: lectotype designated By Fawcett & Rendle (Fl. Jamaica 3: 244. 1914), Herb. Linn. No. 824.16 (LINN photo!).

Herbs, annual or rarely biennial, fetid, glabrous or pilose with straight trichomes to 1 mm. Stems 10-45(-75)
cm, procumbent or erect, usually several from base, branched above. Basal leaves not rosulate, pinnatisect or
bipinnatisect, 4-10 cm; lateral lobes 2—7(-10) on each side of rachis, variable in size, entire, dentate, or incised, acute;
middle cauline leaves similar to basal ones, 1.5-3.5(-4.5) x 0.5-1.2 cm, progressively smaller and less divided upward,
shortly petiolate to subsessile, not auriculate at base; lobes lanceolate to oblong or elliptic, entire to serrate or incised.
Racemes terminal or lateral and leaf opposed; fruiting pedicels slender, ascending to divaricate or slightly reflexed,
straight or recurved, 1.5-2.5(-4) mm, glabrous or pubescent. Sepals ovate, 0.5-0.7(-0.9) mm, caducous, ascending to
spreading, glabrous or pubescent; petals white, elliptic to linear, 0.4-0.5 mm; stamens 2 median; filaments white,
dilated at base, 0.3-0.6 mm; anthers ovoid, 0.1-0.2 mm. Fruits didymous, breaking into indehiscent valves, 1.3-1.7(-2)
x 2-2.5(-4) mm, compressed, emarginate at apex and base; valves subreniform, thick, semicircular, or suboblong,
prominently reticulate-rugose, rounded on back; apical notch emarginate; style absent, sometimes obsolete, included in
apical notch. Seeds oblong, curved, finely reticulate, 1-1.3(-1.9) x 0.7-0.9 mm. 2n = 32.

Habitat: roadsides, waste areas, fields, disturbed grounds.

Distribution: Native to southern South America, naturalized in Central and North America, Europe, Asia,
Africa, Australia.

Turkey. NE Anatolia, A8 Artvin, Hopa: from Hopa to Sarp, rocky place, 1 m, 01.08.2003, M. Keskin 2980
(ISTE 98883).
Associated with: Trifolium arvense L. var. arvense, Cerastium fontanum Baumg. subsp. triviale (L.) Jalas, Senecio sp.,
Apium nodiflorum (L.) Lag., Euphorbia peplus L, Campanula alliariifolia Willd. L. didymum is very closed to L.
coronopus (L.) Al.Shehbaz. The differences are summarized in the Table and key to these species provided as follows.
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Figure 1: Lepidium didymum. a general view of the plant, b-c fruits, d middle cauline leaf (ISTE 98883)
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Figure 2: Distribution of Lepidium didymum (@)in Turkey

Table . A comparison between the diagnostic characters of L. didymum and L. Coronopus

Characters Lepidium didymum Lepidium coronopus
Basal leaves not rosulate rosulate
sepals caducous, ovate, 0.5-0.7 mm persistent, oblong, 1-1.5 mm
Flowers petals elliptic to linear, 0.4-0.5 mm obovate to obovate-oblong
stamens 2 6
didymous, 1.3-1.7 x 2-2.5 mm, apical notch 0.2-0.4 reniform to ovate-cordate, 2.3-3.4 x 3-4.4
Fruits mm deep; style absent or obsolete, included in apical | mm, apical notch absent; style 0.2-0.7 mm
notch

1-Fruits reniform to ovate-cordate, 2.3-3.4 mm, apically not notched, with ridges;
1011531 I P U L.coronopus

1-Fruits didymous, 1.3-1.7 mm, apically notched, without ridges; stamens 2................. L. didymum
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Abstract
Physarum javanicum Racib., is recorded for the first time from Turkey. It was treated with the moist chamber
culture method in the laboratory. Microscopic structures of this species are provided by light microscopy and SEM.

Key words: Moist chamber culture, Myxomycetes, Physarum javanicum, Turkey

*

Tiirkiye’den yeni bir Physarum Miksomiset kaydi

Ozet
Physarum javanicum Racib., Tiirkiye’de ilk defa rapor edilmistir. Physarum javanicum Racib., laboratuvarda
nem odasi teknigi ile elde edilmistir. Mikroskobik yapisi ve 6zellikleri 1g1k mikroskobu ve SEM yardimiyla verilmistir.

Anahtar kelimeler: nem odas1 teknigi, miksomisetler, Physarum javanicum, Tiirkiye
1. Introduction

Mycoflora of Turkey has not been fully explored. While much research has been done on but still incomplete
(Baba et al.,2008; Ergiil and Akgiil, 2011; Demirel and Kasik, 2012; Kaya, Demirel and Uzun, 2012; Akata and
Yaprak, 2013). The total number of correct names of species, recognized as occurring in Turkey and presented in the
checklists, is 2320, including 231 myxomycetes, 176 ascomycetes, and 1913 basidiomycetes (Sesli and Denchev,
2013). The climate and ecological features of Turkey and Hatay are suitable for the growth of fungi. Hatay is situated at
Mediterranean phytogeographical region, climatic conditions and vegetation are very suitable for growth of
Myxomycetes (Baba, 2012).

Myxomycetes are characterized by an amorphous, multinucleate, protoplasmic mass called plasmodium and
fruiting bodies. They generally found decaying or living on plant material. Majority of the species described are of
cosmopolitan distribution, but a few species appear to be confined in the tropics or subtropics while some are only
known in the temperate regions of the world. Both humidity and temperature are main factors in diversity and
abundance of this group (Martin et al., 1983; Ing, 1999).

Species of the genus Physarum is the most widely known genus among the myxomycetes in Turkey and
world. Members of the Physarum genus are widely distributed throughout the different ecosystems. Physarum is the
most widely known genus among the myxomycetes, due to the fact that the species P. polycephalum serves as a model
organism for cell research. The single most important characteristics of the Physarales is the presence of lime (calcium
carbonate) deposits which may occur in the peridium, capillitium or stalk of the fruiting body (Stephenson and
Stempen, 1994). The presence of lime is usually an obvious features, but under certain environmental conditions
fruiting bodies are sometimes produced that have very little lime. Fruiting bodies produced by members of Physarales
are most often sporangia, but some species produce plasmodiocarp or aethalia.

Physarum is one of the genera in Physaraceae (Physarales). Physarum is the largest genus in the
myxomycetes, to the present 138 Physarum species are known all over the world (Lado, 2005-2012) and in Turkey 24
species having been described (Baba, 2008; Demirel & Kasik, 2012; Sesli & Denchev, 2013).
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2. Materials and methods

The specimens on natural substratas, barks and debris materiasl, the bark of living trees, as well as decaying
bark, wood, leaves and litter were collected in Hatay (Turkey) district on various occasions 2011-2012 (Figure 1).
Natural mature fructifications were gently and directly collected from the substratum. In addition, the samples were
obtained from the moist chamber culture in the laboratory. Microscopic and macroscopic features of the samples were
determined in the laboratory. The specimen was identified according to the relevant references (Farr, 1981; Ing,1999;
Lado and Pando, 1997; Lado, 2001; Martin et al., 1983; Neubert, Nowotny and Baumann, 1995; Thind, 1977).
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Figure 1. Study area
3. Results

Physarum javanicum Racib., Hedwigia 37: 53 (1898).
Syn: Physarella javanica (Racib.) Torrend, Brotéria, sér. bot. 7: 114 (1908).
Physarum discoidale T.Macbr., N.Amer. Slime-moulds, ed. 2: 74 (1922).

Sporangia stalked, 2-4 mm broad, obconic to turbinate with a depressed or umbilicate apex, 0.4-1 mm
diameter, white. Hypothallus small, discoid, white. Stalk long, slender, narrowing above, greyish-white, darker below.
Peridium thin, unevenly covered with calcareous globules, the lower part remaining as an irregular cup. Capillitium
dense, of fusiform hyaline tubules connecting small, white, elongated or triangular nodes. Spore-mass dark brown in
light spores purple-brown, 9-10 pm nearly smooth. Plasmodium unknown (Figure 2).

Hatay: Altin6zii, Tokagli, on filter paper in petri dishes in laboratory, 364 m, 36° 05' 56" N; 36° 15' 33" E,
21.02.2012, Gelen 499.

The samples were collected from different types of substrates like decaying bark, wood, leaves and litter, but in
this study we collected the samples which grow on filter paper in petri dishes in laboratory.

Physarum javanicum does not common species in the tropics. It is really quite unlike either P. pezizoideum
(Jungh.) Pavill. & Lagarde, or P. viride (Bull.) Pers with which it has been compared (Martin & Alexopoulos, 1969).
The shape of the sporangium and the unusual tubules of the capillitium characterise this species (Ing, 1999). This
species differs from the similar species, Physarum pezizoideum and Physarum nutans, nearly always in sporangial
shape, from the former, it is further distinguished by the opaque, white to blackish stipes and from the latter, by the
characters of the capillitium (Farr, 1976). The features of this species bring it close to P. megalosporum T. Macbr.
which, however possesses sessile or shortly stalked sporangia. The stipes in this are mostly long. In the size of the stipe,
in the habit of the fruiting bodies and in the characteristics of spores and capillitium (Martin et al., 1983). Ecology dead
wood, twigs and grass (Martin & Alexopoulos, 1969; Farr, 1976; Ing, 1999) and decaying gymnospermous wood
(Martin et al., 1983).
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Figure 2. Physarum javanicum; A: sporangium, B,C,D: capillitium and spores (A,C in light microscope, B,D in SEM)
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Abstract

Rhabdoweisia crispata (Dicks. ex With.) Lindb. and Tortula guepinii (Bruch & Schimp.) Broth. are recorded
for the first time from Turkey and also Tortella bambergeri (Schimp.) Broth. is newly reported for SW Asia.
Illustrations of the new records together with taxonomical, ecological and distributional remarks are presented.

Key words: Bryophyta, Rhabdoweisia, Tortula, Tortella, Turkey

*

Tiirkiye biryofit florasina ii¢ yeni kayit

Ozet

Rhabdoweisia crispata (Dicks. ex With.) Lindb., Tortula guepinii (Bruch. & Schimp.) Broth. ve Tortella
bambergeri (Schimp.) Broth. Tiirkiye’ den ilk kez kayit edilmistir. Ayrica T. bambergeri Giineybat1 Asya igin de yeni
kayittir. Yeni kayitlarin ¢izimleri, taksonomik, ekolojik ve dagilimlariyla birlikte sunulmustur.

Anahtar kelimeler: Biryofit, , Rhabdoweisia, Tortula, Tortella, Turkey
1. Introduction

Despite increasingly ongoing bryophyte collection activities within the last two decades in Turkey, the
bryophyte flora of the country still harbors new records which contribute to the country’s phytodiversity and increase
the number of species. These novelties often are of outstanding phytogeographical importance, as they extend present
known distribution ranges and/or bridge larger distributional gaps of the taxa.

The occurrence of these species in Turkey and SW Asia was unknown up till now and considerably extends
their distribution range. All findings are systematically arranged according to Hill et al. (2006) and deposited in AYDN
(Herbarium of Adnan Menderes University, Aydin, Turkey).

1. New Records
1.1. Rhabdoweisiaceae
Rhabdoweisia crispata (Dicks. ex With.) Lindb. (Figure 1.a-h)

[Syn:R. denticulata (Brid.) Bruch & Schimp.; R. kusenevae Broth.; Bryum crispatum Dicks. ex With.]

TURKEY: Giresun, Espiye district, Karilar Madeni (old mine), on iron-rich rock, 40° 55> N, 038° 42’ E,
altitude ca. 160 m, leg. M. Celik Karakaya & N. Karakaya (AYDN 3276), M. Kirmaci (AY DN 3294), 26 August 2011,
det. M. Kirmaci1 & H. Kiirschner; ditto, Lahanos Madeni (old mine), on iron-rich rock, 40° 50’ N, 038° 41” E, altitude
ca. 620m, leg. M. Celik Karakaya & N. Karakaya (AYDN 3277), 15 July 2005, det. M. Kirmaci1 & H. Kiirschner.

* Corresponding author / Haberlesmeden sorumlu yazar: Tel.: +905302524835; Fax.: +905302524835; E-mail: mkirmaci@gmail.com
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Distribution: Wide spread species: South America (Bolivia); Europe (Canary Islands, Bulgaria, Spain, France,
Italy, and Slovenia); Asia (Kazakhstan, China, Korea, Japan, Java), North Africa; North and South America, Greenland
and Pacific Islands (Hawaii, Juan Fernandez Islands) (Heras and Infante, 2001; Smith, 2004; FNA Editorial
Committee, 2007; Gonzalez-Mancebo et al., 2009; Hradilek et al., 2011). Previously known in Southwest Asia only
from a single locality in Lebanon (Bizot, 1955; Kiirschner and Frey, 2011). It was recorded for the first time in Turkey.

At present, three taxa, R. crenulata, R. crispata and R. fugax, were distinguished in Central Europe. R. crispata
is somewhat intermediate between R. crenulata and R. fugax. One of the reliable characters to distinguish the species
from others is the larger size, the leaf width near the apex (5-7 cells wide on each side of the costa) and the more
coarsely toothed leaves. Also, one of the other reliable characteristics to differentiate it from other related taxa is
peristome teeth (Smith 2004). However, despite sporophytes being common to European specimens, we were not able
to observe any sporophyte on our specimens (Figure 1.a-h).

Ecology: Plants forms lax tufts on moist rocks and shady habitats in crevices of acidic rocks. At the Turkish
locality, R. crispata foms large cushions of ca 30 cm in diameter on wet rocks laying in the flow of mineralized water
(Figure 1.e) leaching from the rocks, abandoned mines, and tailings. The water contaminated with the metal sulfides is
often discharged into surface waters that seep into the groundwater and causing severe, long term contamination of
surface and ground water and soil. Due to the low pH ¢2,5) of these waters, containing heavy metals such as Cu, Zn,
Cd, Fe, As, and Pb, can be leached from the rock and mobilized (Karakaya et al., 2005). The only accompanying
species here is Dicranella heteromalla (Hedw.) Schimp.

Figure 1. Rhabdoweisia crispata. a. Habit (wet); b. Leaves; c. Leaf apex; d. Mid — leaf cells; e. Colony of R. crispata; f.
Marginal mid-leaf cells; g. Cross section of leaf; h. Basal leaf cells (based on AYDN 3294)
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1.1. Pottiaceae
1.1.1.  Tortula guepinii (Bruch. & Schimp.) Broth. (Figure 2.a-h)

[Syn: Desmatodon guepinii Bruch. & Schimp.]

Specimen examined: Turkey, province Aydin, Cine Town, Alabanda Antic City. on soil, 37° 35’ N, 027° 58’ E,
altitude ca. 90 m, leg. G. Aslan & M. Kirmaci1 (AYDN 3234), 23 March 2011, det. M. Kirmaci & H. Kiirschner.

Distribution: Europe (mainly in the southern part), North and Central America, North Africa (Morocco) and
Southwest Asia (Israel) (Ros et al., 2000; Heyn and Hernstadt, 2004; Kiirschner and Frey, 2011). It was recorded for the
first time in Turkey.

Tortula guepinii (Bruch & Schimp.) Broth can be confused with T. lindbergii Broth. However, T. guepinii has
upper laminal cells with 4-6 bifurcate, c-shaped papillae per cell (Figure 2.a-g), and a peristome of 16 teeth. The
segments are regular, filiform, and sometimes anastomosing, but perforations or interruptions are lacking. By contrast,
the peristome of T. lindbergii is irregularly cleft, with 2(3) longitudinal segments, often anastomosing and perforated or
interrupted. The other species which is confuse with T. guepinii is T. hoppeana. But the second one has big leaves
(more than 2 mm) and cells of the leaf marjins are more papillose at the apex. (Ros and Werner, 2006; FNA Editorial
Committee, 2007).

Ecology: T. guepinii was collected very dry habitats exposed to sun and irradiation resulting strong desiccation
during the dry period lasting nearly 7 months in a year. The total precipitation per year is 600 mm/year with a clear
maximum during the spring and specially winter period.
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Figure 2. Tortula guepinii. a. Habit (wet); b. Leaves; c. Spores; d. Leaf apex; e. Cross section of leaf (middle and upper
part); f. Mid — leaf cells; g. Basal leaf cells (based on AYDN 3234)
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The collection site is situated in the Menderes massif showing a highly diverse geology and geomorphology.
The core of the massif consists of orthogneiss blanketed by biotite-quartz, schists and phyllites. The soils mostly include
weathering products from the metamorphic rocks, are acidic (Goney, 1975).

The average annual temperature is 17,1 °C the mean temperature in January varies between 4-8°C, whereas the
summers are dry and hot (maximum temperatures in July more than 30°C) (Aydin Province Environment Situation
Report, 2006). The common Mediterranean vegetation is a maquis, dominated by Olea europea L., Quercus coccifera
L., Cistus creticus L., C. salviifolius L., Asphodelus aestivus Brot. and Pinus brutia Ten.

Accompanying species at the Cine site are Lunularia cruciata (L.) Dumort. ex Lindb., Reboulia hemisphaerica
(L.) Raddi, Riccia glauca L., Sphaerocarpos texanus Austin, and Targionia hypophylla L. (Marchantiophyta), as well
as Bartramia pomiformis Hedw., Bryum dichotomum Hedw., Didymodon acutus (Brid.) K.Saito, Entosthodon
pulchellus (H.Philib.) Brugués, Pterogonium gracile (Hedw.) Sm. and Scorpiurium circinatum (Bruch) M.Fleisch. &
Loeske (Bryophyta).

2.2.2. Tortella bambergeri (Schimp.) Broth. (Figure 3)

[T. tortuosa (Hedw.) Limpr. var. bambergeri (Schimp.) Diill]

Specimen examined: Turkey, province Trabzon, Macka, Akarsu Valley, on soil, 40° 41’ N, 039° 35’ E, altitude
ca. 1500 m, leg. M. Kirmaci & H. Kiirschner (AYDN 3293), 21 June 2011, det. M. Kirmaci1 & H. Kiirschner.

Distribution: The general distribution of this species is nearly unknown, as the taxon was long placed into the
synonymy of T. tortuosa in many of the previous floras (e.g. Monkemeyer, 1927; Frey et al. 1995). Till now it is known
from Europe, Macaronesia, North America and Russia (Eckel, 2010; Dirkse and Losada-Lima, 2011). It was recorded
for the first time in Turkey and Southwest Asia.

Tortella bambergeri is described and discussed in detail by Bosanquet (2006), Ignatova & Doroshina (2008),
Brugués et al. (2009) and Eckel (2010). The Turkish specimen is quite similar to the European and the Russian ones.
On a first look, it resembles fragile-leaved forms of T. tortuosa, however, differs by having a central strand, quadrate
and papillose cells on the abaxial surface of the costa near the leaf apex (elongate and smooth in T. tortuosa) (Figure
3.a-b), and peristome teeth twisted only half a turn to the left (against 1 %%-3 times in T. tortuosa). From T. fragilis it can
be distinguished by the throughout unistratose leaf lamina, which is bistratose in the upper part of leaf in T. fragilis.

Ecology: In Central Europe on base rich, soil-covered calcareous rocks, in rock fissures and on boulders;
xerophytic, photophytic to + sciophytic. In Russia it was collected on carbonate bedrocks under sub-mediterranean
climate. Turkish specimen was collected on acidic soil in mixed Fagus orientalis and Picea orientalis forest.

Accompanying species in Turkey include Blepharostoma trichophyllum (L.) Dumort., Diplophyllum albicans
(L.) Dumort. (Marchantiophyta), Bartramia halleriana Hedw., Dicranodontium denudatum (Brid.) E.Britton,
Isothecium myosuroides Brid., Leucobryum glaucum (Hedw.) Angstr., Mnium spinosum (Voit) Schwigr., Orthotrichum
anomalum Hedw., Plagiomnium confertidens (Lindb. & Arnell) T.J.Kop., Plagiothecium cavifolium (Brid.) Z.lwats.,
and Sciuro-hypnum starkei (Brid.) Ignatov & Huttunen (Bryophyta).

150 pm 100 um

Figure 3. Tortella bambergeri. a. Cross section of stem; b. Cross section of leaf; (based on AYDN 3293)
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Abstract

This study aims to specify the cultural enrichment which is about to disappear in this region, as well as
economically important ones by identifying the ethnobotanical characteristics, utilization areas and local names of the
plants in the five districts of Rize. With this aim it was carried out between the years of 2011-2012. It has been found
that there are on total 113 taxa, belonging to 56 families. 43 of them are used in food sector, 78 of them are being used
in treatment, and 19 of them are being used in the treatment of animals and in animal feeds. Besides, 8 of the species are
being used as spices and tea production, 6 of them are being used as fuel and 26 of them are being used for different
purposes. The percentage and distribution of these plant taxa are calculated under the lights of gained information. The
largest five families are qualified as follows: Asteracea family with 14 taxa (% 12), Rosaceae family with 11 taxa (%
10), Lamiaceae (Labiatae) family with 10 taxa (% 9), Ericaceae and Fabaceae (Leguminosae) families with 4 taxa in
each (% 4). The most commonly used herbs for medical and other purposes by local people are Camellia sinensis (L.)
Ktze.,Laurocerasusofficinalis Roem., Sambucusebulus L., Plantagomajor L. subsp. major, Rubus sp., Urticadioica L.
The preferred means of administration are decoction and infusion. It is found that DatiscacannabinalL. was used to
protect bees in beekeeping and Setariaglauca(L.) P. Beauv. was used for food to people and birds first time. Local
people mostly use plants for stomach diseases, hemorrhoid, respiratory tract diseases, urinary tract diseases, clean a
wound, and skin diseases.

Key words: ethnobotany, traditional uses, medicinal plants, aromatic plants, Rize

*

Rize ilinin Etnobotanik Ozellikleri
Ozet

Bu ¢alisma, Rize ilindeki 5 ilgede kullanilan bitkilerin etnobotanik 6zelliklerini, kullanim alanlarini ve yerel
isimlerini tespit ederek, bu yorede halkin kaybolmaya yiiz tutmus kiiltiir zenginliginin yan1 sira, ekonomik 6neme sahip
olanlarinin belirlenmesi amaciyla, 2011-2012 yillar1 arasinda yapilmistir. Arastirma alaninda saptanan 56 familyaya ait
113 taksonun, 78’1 tedavi, 43’0 gida, 19’u hayvanlarda tedavi ve yem, 8’1 baharat ve ¢ay, 26’sinin ise farkli amaglarla
kullanildig: tespit edilmis olup, bu bitki tiirlerinin familyalara gére dagilimi ve ylizdeleri hesaplanmistir. Buna gore ilk
bes familya su sekilde siralanmaktadir: Asteraceae familyasi 14 takson (% 12), Rosaceae familyasi 11 takson (% 10),
Lamiaceae (Labiatae) familyas1 10 takson (% 9), Ericaceae ve Fabaceae (Leguminosae) familyalari ise 4’er takson (%
4). Yore halkmm tibbi ya da diger amaglarla en ¢ok kullandiklar1 bitkiler Camellia sinensis (L.)
Ktze.,Laurocerasusofficinalis Roem., Sambucusebulus L., Plantagomajor L. subsp. major, Rubus sp.,Urticadioica
L.’dir. Bitkilerin en ¢ok kullanim sekli dekoksiyon ve inflizyon seklinde oldugu saptanmigtir. Datiscacanabinna’nin
aricilikta arilar1 korumak igin, Setariaglauca(L.) P. Beauv.’nin insan ve kuslar i¢in gida amagh olarak kullamildig ilk
defa bu ¢alismayla ortaya ¢ikmustir.Bitkilerin sifa amagh en ¢ok kullamldigi durumlar mide rahatsizliklari, hemoroit,
solunum yolu rahatsizliklari, idrar yolu rahatsizliklari, yara temizleme ve cilt hastaliklaridir.

Anahtar kelimeler: etnobotanik, geleneksel kullanim, tibbi bitki, aromatik bitki, Rize
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Giris

Etnobotanik terimi, ilk kez 1895 yilinda, bir biyoloji profesorii olan John W. Harshberger tarafindan “bitkilerin
yerel halk tarafindan kullanimi” olarak tanimlanmustir (Heinrich, 2004). Evrim siireci iginde insan-bitki iligkileri olan
etnobotanik teriminin genis anlamina baktigimizda “bir yorede yasayan halkin gevresinde bulunan bitkilerden gesitli
gereksinimlerini karsilamak iizere yararlanma bilgisi ve o bitkiler iizerine etkileri” olarak da 6zetlenebilir (Yildirimli,
2004). Ayrica etnobotanik teriminin ilk gectigi yer olan, Harshberger’in "The Purposes of Etnobotany" adli eseri bu
konuda bilinen ilk yayindir (Heinrich, 2004).

Caglar boyunca deneme yanilma yoluyla elde edilen bu bilgiler zaman igerisinde kullanim sekillerindeki bazi
degisimlerle giiniimiize kadar ulasmustir (Baytop, 1999). Insanligin varolusuyla birlikte oncelikle tedavi amaglh
kullanilmaya baglanan bitkiler, glinlimiiziin sentetik ilaglarmin bir¢ogunun temelini olusturmustur. Ancak 20. yy.’in
songeyreginde sentetik ilaglarin faydalarinin yaninda zararlarinin ve yan etkilerinin de olduk¢a fazla olmasi nedeniyle
bitkisel ilaglara bir geri doniis yasanmustir (Kizilarslan, 2008).

Anadolu’nun birgok yerinden toplanarak mutfaklara giren bitki sayist olduk¢a fazladir. Bu &zellik aym
zamanda cografi ortam ile insan arasindaki iligkileri yansitan 6nemli bir 6rnektir. Bitkiler beslenme aliskanliklari
diginda da farkl sekillerde ekonomik deger tasimaktadir. insanoglu yiizyillardir bitkileri gida, tibbi, yem, boya, estetik,

psikolojik vb. amaclarla kullanmaktadir. Ancak niifusunun hizla artmasi bitkiler tizerindeki baskiy1 arttirmus,
pek cok yerde asir1 ve diizensiz kullanimlar sonucu doganin dengesi bozulmus bunun sonucunda da birgok tiiriin nesli
tehlikeye girerek, biyolojik gesitlilikte de azalma olmustur (Avei, 2004; Ozhatay vd., 2005).

Ulkemiz oldukca zengin bir kiiltiirel mirasa sahip olmakla birlikte etnobotanik agidan da oldukca degerli bilgi
hazinesi mevcuttur. Ancak, kirsal kesimden kentlere olan géglere ve gelisen teknolojiye paralel olarak, yeni nesiller bu
hazinenin degerini bilmemekte ve bu bilgiler kullanilmadig: i¢in kaybolma riski tagimaktadir. Bu nedenle ¢ok degerli
bu bilgilerimizin bir an 6nce yazili hale getirilme zorunlulugu ortaya ¢ikmaktadir. Bu zorunluluk tilkemiz ekonomisi
acisindan da 6nemlidir. Hangi bélgelerde hangi bitkilerden yararlanilabileceginin tespiti, ancak etnobotanik ¢aligmalar
1s1¢1nda belirlenebilecektir ve bdylece halktan alinan bilgiler halkin ekonomisine katki saglamasi igin geri donecektir
(Basaran, 2003; Sadikoglu, 1998).

Ulkemizde son yillarda sayis1 giderek artan etnobotanik calismalar ile insan-bitki arasindaki kiiltiirel
degerlerimiz kayit altia alinmaya baslanmstir (Ugulu, 2012; Sagiroglu vd., 2012; Ozkan ve Akbulut, 2012; Yapic1 vd.,
2009; Akan vd., 2008; El¢i ve Erik, 2006).Benzer sekilde bu calisma Rize ilinde yerel halkin ge¢misten giliniimiize
kullandiklar1 bitkilerin etnobotanik 6zelliklerini, kullanim alanlarini ve yerel isimlerini tespit ederek, bu yorede halkin
kaybolmaya yiiz tutmus kiiltiir zenginliginin belirlenmesi amaciyla yapilmistir.

Dogu Karadeniz Bolgesinde yapilan floristik ¢alismalarda, Rize ilinde 2239 bitkisel tiir gesitliligi ve 222
endemik bitki taksonu saptanmistir (Ansin, 1980). Rize ili bitkisel tiir ¢esitliligi bakimindan en zengin illerin basinda
gelmektedir. Yine Rize ilinide kapsayan Dogu Karadeniz Bélgesi’nde, TUBITAK tarafindan desteklenmis bir diger
¢alismada, Rize ilinde, 110’u endemik olmak tizere 1430 bitkisel tiir ¢esitliligi tespit edilmistir. Bunun 15 adedi Tirkiye
florasi i¢in, 4 adedinin ise bilimdiinyasi i¢in yeni kayit oldugu saptanmistir (Giiner vd., 1987). Dolayisiyla bu bolge
biyolojikbakimdan oldukg¢a zengin bir yerdir.

1. Materyal ve yontem

Caligmanin materyalini 2011 - 2012 yillar1 arasinda Rize iline bagli bazi ilgeler ile bu ilgelere bagli bazi kdy ve
yaylalardan, fakli donemlerde toplanan ve insanlarin gesitli amaglarla kullandiklar1 bitkiler olusturmaktadir. Caligsmalar
sirasinda Rize ninArdesen ilgesine bagli Serindere ve Yeniyol Koyii, Camlihemsin ilgesinin Meydankdy, Catkoy,
Zilkale Koyii, Pokut Yaylast ve Ayder Yaylasi, Findikli ilgesinin Yaylacilar, Cinarli, Caglayan ve Thlamurlu Koyii,
Ikizdere ilgesinin Salmanli, Ballikdy ve Cigekli Kdyiinii igine alan Anzer Yaylasi, lyidere ilgesine bagli Denizgdren
Koyii'ne ziyaretler gegeklestirilerek, dogadan farkli vejetasyon donemlerinde bitki drnekleri toplanmustir (Sekil 1). Bu
bitkilerin kullanislariyla ilgili bilgiler, gidilen yerlerdeki kisiler ile yiliz yiize yapilan goriismelerle elde edilmis olup,
anket formu ile kayit altina alinmustir. Ankette kisilere ait yas, cinsiyet, medeni durum, egitim diizeyi, meslek, sosyal
giivence, gelir diizeyi gibi bilgiler kayit altina alinmistir. Ayrica bitkileri hangi amaglarla (ilag, gida, baharat, hayvan
yemi, dini inams vs.), nasil kullandiklar1 kayit altina alimmistir. Ankete katilan kisilerden bitkilerle ilgili bilgiler
saglanirken dogada canli Orneklerini gdstererek anlatmasi saglanmistir. Kullanilan kisimlari, kullanim sekilleri
belirlenen bitkiler teshisleri yapilmak iizere preslenip, kurutulmustur. Toplanan bitki drneklerinin teshislerinin tam ve
dogru bir sekilde yapilabilmesi igin bitkiler lizerinde meyve, ¢icek, yaprak (otsu bitkilerde taban yapraklar), tomurcuk,
yumru, rizom, sogan gibi generatif ve vejetatif organlarin bulunmasia dikkat edilmistir. Kurutulan bitki 6rneklerinin
herbaryuma kaydinin yapilmasi amaciyla da toplandigi yer, toplanma zamani, yiikseltisi, yetisme yeri 6zelligi gibi
bilgiler de kayda alinmis ve her bir bitki i¢in olusturulan herbaryum etiketine islenmistir.

Bitki orneklerinin teshisinde oncelikle “Flora of Turkey and the East Aegean Islands” adli eserden (Davis,
1965-1985; Davis vd., 1988; Giiner vd., 2000) yararlanilmistir. Bunun yaninda resimli bitki atlaslarindan (Bonnier,
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1912-1934; Tekin, 2007; Sheasby, 2007), ¢esitli bitki kilavuzlarindan (Harris ve Harris 2007; Baytop, 1998) ve KATO
Herbaryumu’ndaki bitki 6rneklerinden yararlanilmistir.

2. Bulgular
1.1. Bitkilerin etnobotanik kullanimina ait bilgiler

Arastirma alanindan toplanan bitkilere ait etnobotanik 6zellikler 6 grup halinde listelenmistir. Bunlar a. Tedavi
amaciyla kullanilan bitkiler (Tablo 1), b. Gida olarak kullanilan bitkiler (Tablo 2), c. Hayvanlarda tedavi ve yem olarak
kullanilan bitkiler (Tablo 3), d. Baharat ve ¢ay olarak kullanilan bitkiler (Tablo 4), e. Yakacak olarak kullanilan bitkiler
(Tablo 5), f. Cesitli farkli kullanilisa sahip bitkiler (Tablo 6). Bitki listeleri familya isimlerine gore alfabetik olarak
verilmistir.

Sekil 1. Arastirma alan1 haritasi
Figure 1. Map of study area

3.2. Etnobotanik amacli kullanilan bitkilere ait karisimlar

Yoredeki insanlar tarafindan hazirlanan ve c¢esitli hastaliklarin tedavisinde kullanilan bitki karigimlar1 asagida
verilmigtir.

Karisim 1: Serindere Koyiinde; Hemoroit tedavisi igin, Pteris cretica L. bitkisinin koki ile birlikte
Phedimusstoloniferus(S.G. Gmelin) ’t Hart, Urtica dioica L.,Hedera helix L., Ficus carica L., Laurocerasus officinalis
Roem., Juglans regiaL. ve Alnus glutinosa(L.) Gaertn subsp. barbata (C. A. Mey.) Yalt. yaprag: kaynatilip igilir.

Karisim 2: Caglayan Koylinde; Asplenium trichomanes L. bitkisinin toprak iistii kisimlari, Nasturtiumofficinale
R.Br. yapraklariyla karistirilarak, diflizyonu mide agrilarini gidermek igin igilir.

Karisim 3: Caglayan Koyiinde; Asplenium trichomanes L. bitkisinin yapraklari, Achillea millefolium L. ve
Nasturtium officinale R.Br. yapraklari ve yumurta birlikte pisirilir ve hemoroit rahatsizliklarinda yenilir.

Karigim 4: Caglayan Koyiinde; Asplenium trichomanes L.’in toprak iistii kisimlar1 kurutulup ufalanarak, balla
karistirilip her giin bir tath kagigi mide agrilarin1 gidermek igin yenilir.

Karigim 5: Caglayan Koyiinde; Phyllitis scolopendrium (L.) Newn. bitkisinin toprak iistii kisimlari; Viscum
album L., Asplenium trichomanes L., Plantago major L. subsp. major ve Urtica dioica L. yapraklariyla birlikte
dekoksiyonu hemoroit, mide agris1 ve damar sertligi tedavisinde igilir.

Karigim 6: Cinarli Koyiinde; Dryopteris filix-mas (L.) Schott. bitkisinin toprak istii kisimlari; Plantago major
L.’le birlikte kurutulup, dekoksiyonu mide agrisi tedavisinde igilir.
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Tablo 1. Tedavi amaciyla kullanilan bitkiler

Table 1. The plants used for treatment
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Kullanilan

Familya Bilimsel ismi Yoresel ismi Kullanilis
Kism
. . Nefes darligi, viicudu rahatlatma, karin agrist
Apiaceae Sanicula europaea L. Kadra, Tatahan ¢ayir1 Yaprak (bebeklerde)
Araliaceae Hedera helix L. Duvar Sarmasig1 Yaprak Mide agris1
Aspidiaceae Dryopteris filix-mas (L.) Schott. | Bilonsi, Pilung Yaprak Mide agrisy, kurt diisiiriicii
Aspleniaceae Asplenium trichomanes L. Duvar bilonsi Eg?;allzrlfsm Mide agris1, hemoroit
Aspleniaceae Phyllitis scolopendrium (L.) Gernena Toprak tistii Hemoroit, mide agrisi, damar sertligi, iltihapl
Newn. kisimlari yaralar, yanik
Asteraceae A(_:hllleé? millefolium L.. subsp. Mayasil cayiri Toprak isti Nefes agici, yara, hemoroit
millefolium kisimlari
Asteraceae Anthemis cotula L. - Cicek Kadin hastaliklar1
Asteraceae grghemls tinctoria L. var. pallida Boyac1 papatyast Cicek Kadin hastaliklari, nefes darligi
Asteraceae Bellis perennis L. Papatya )I/(aagjrgtlum ve Soguk algmligy, idrar soktiirlic
Carduus acanthoides L. subsp. - Toprak stii [
Asteraceae sintenisii Kazmi in Mitt. Esek dikeni lastmlan Ates diistirlicii, idrar arttirict
Cirsium arvence (L.) Scop. subsp.
Asteraceae vestitum (Wimmer & Grab.) At dikeni Cicek Seker hastalig
Petrak
. . Yayla ¢icegi, Cennet
Asteraceae W?é;tzsum plicatum DC. subsp. ¢icegi, Herdem taze, Ar1 | Cigekli govdeleri | Bobrek kumu diisiirme
P gigegi
Solidago virgaurea L. subsp. . N
Asteraceae virgaurea - Cicek Viicut iltihaplar
Tanacetum parthenium (L.) ) .
Asteraceae Schultz Bip. Cicek Kadin hastaliklari
Alnus glutinosa (L.) Gaertn subsp. . Toprak tistii Hemoroit, yara temizleme, mide agrisi, kan
Betulaceae barbata (C. A. Mey.) Yalt. Kizilagag kisimlari durdurucu
Corylus avellana L. subsp. o
Betulaceae aveilana Findik Tohum Oksiiriik
Boraginaceae Symphytum asperum Lepech. - Eg?ﬁll;r?m Oksiiriik, gogiis yamusatici
Boraginaceae 'Igt;)ar::hystemon orientalis (L) G. Bugi, Salut, Pugre Yaprak Idrar arttiric1, bagirsak rahatsizlart
Brassicaceae Nasturtium officinale R. Br. Sukumbi Toprak {isti chmor?lt’ prostat hastaliklar, karin agrisi,
kisimlart mide agrisi
Caprifoliaceae Sambucus ebulus L. Ingiyi Yaprak ve meyve | Hemoroit, romatizma agrist
Caprifoliaceae Sambucus nigra L. Lukumha Meyve Hemoroit

Tansiyonu diizenleme, ruhu rahatlatmast,

Clusiaceae Hypericum perforatum L. Mayasil otu, Kan otu Eg?;?ll;r?sm hemoroit, gégsii yumusatici, idrar arttirici,
yanik, yara
Clusiaceae Hypericum xylosteifolium (Spach) Yaprak Yanik

Robson

Toprak alt1 ve

Convolvulaceae | Convolvulus arvensis L. Ligigi {istii kisymlart Eklem agrist
Crassulaceae Sedum spurium M.Bieb. Tere otu, Koyun Yaprak Nasir
memesi
Dioscoreaceae D|os<_:or_ea communis (L..) Caddick Dolanbag Kok Viicut agrilari
& Wilkin
Ebenaceae Diospyros lotus L. Mippesi Meyve, yaprak Gastrit, ishal kesici

Ediusetaceae Equisetum arvense L. ) Toprak iistii Kani temizleme, idrar yollar1 rahatsizliklari,
a 4 : kisimlart bademcik iltihabi
. . Toprak iistii < <y e
Ericaceae Calluna vulgaris (L.) Hull - Kisimlart Soguk algimhgi, oksiiriik
Ericaceae Rhododendron caucasicum Pall. Komar, Kumar Yaprak Nefes darligi, kanser
Ericaceae Rhoc'iodendron ponticum L. subsp. Beyaz kumar Toprak tistii Bas agrisi, cgzama
ponticum kisimlari
. L . Likapa, Ligarba, .. . .
Ericaceae Vaccinium myrtillus L. Kashanaka Meyve Kuvvet verici, seker hastaligi, bronsit
Euphorbiaceae Euphorbia L. - Lateks Yara, sigil
Fabaceae Robinia pseudoacacia L. Akasya Cigek Sakinlestirici, kabiz, safra arttirici
Fagaceae Castanea sativa Mill. Kestane Kabuk, ¢igek Tansiyon diisiiriicii, oksiiriik
Fagaceae Fagus orientalis Lipsky. Kayin, Giirgen Kabuk Mide agrisi, kurt diisiiriicii
Gentianaceae Centaurlunj erythraea Roth. Mayasil otu Toprak istii Hemoroit
subsp. turcicum (Velen.) kisimlart
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Tohum, yaprak,

Seker, kolesterol diisiiriicii, yaralar

Juglandaceae Juglans regia L. Ceviz temizleme, kurt diisiiriicii, incinme sonucu
meyve, egzokarp O
olusan agri, sivilce, astim
Lamiaceae Lamium purpureum L. var. Balli Toprak dsti Kolesteroliin dengeleme, kuvvet verici
purpureum kisimlari
Lamiaceae Mentha aquatica L. Nane Toprak isti Mide bulantisini, gastrit, agiz kokusu
kisimlart
. Origanum vulgare L. subsp. Toprak iistii - <
Lamiaceae viride (Boiss.) Hayek ) kisimlar Soguk alginlig
Lamiaceae Prunella vulgaris L. Bambur otu Cigekli dallar Balgam soktiiriicii, soguk alginligi
Lamiaceae Salvia glutinosa L. Pur¢uma Yaprak Yara, yanik
Lamiaceae Stachys arvensis L. Mayasil otu Eoprak ustu Hemoroit
1sumlari
Lamiaceae Stachys macrantha (C. Koch.) ) Toprak iistii Mideyi rahatlatict
Stearn. kisimlart
. Thymus pseudopulegioides Toprak tistii . L
Lamiaceae Klokov & Des.-Shost. Anzer gay1 Kasimlart Soguk alginligi, mide rahatsizliklar
Kolesterol diisiiriicii, grip, nezle, soguk
Lauraceae Laurus nobilis L. Defne Yaprak, tohum alginhigy, dis agrist, hazmi kolaylastirma,
romatizma agrist
Loranthaceae Viscum album L. Cabu Yaprak Kalp rahatsizliklari, hemoroit
Lycopodiaceae Lycopodium clavatum L. - Spor Viicuttaki tahrigler
Moraceae Ficus carica L. subsp. carica Incir Lateks, yaprak Sigil, dis agrisi, mayasil
Moraceae Morus nigra L. Kara dut Yaprak Kanser, kan sekeri diistiriicii
Orchidaceae Dactylorhiza u._rV|IIeana (Steudel) | _ Yumru Kuvvet verici
Baumann & Kiinkele
Oxalidaceae Oxalis corniculata L. Yonca Toprak {isti Kabizlik
kisimlart
Papaveraceae Chelidonium majus L. Megmenuk ¢ayiri Cigekli dallar Egzama, sivilce, sigil
Phytolaccaceae | Phytolacca americana L. - Meyve, yaprak Agrn kesici
Pinaceae Picea orientalis (L.) Link. Karagam Regine [ltihaph yaralar

Plataginaceae

Plantago lanceolata L.

Yaprak

Dolamal1 yaralar

Plataginaceae

Plantago major L. subsp. major

Yedi Damar Otu

Yaprak ve tohum

Kolesterol, hemoroit, egzama, gece yanigi
hastaligy, iltihapl yaray: akitma, mide, kanser

Polygonaceae

Polygonum persicaria L.

Yabani biber, Otlak

Toprak ustii
kisimlari

Dis eti kanamasinda gargara olarak, hemoroit

Polygonaceae

Rumex acetosella L.

Yayla lahanasi

Yaprak, toprak
alt1 kisimlari

Sindirim sistemi rahatsizliklari, dis iltihabi,

karn agrisi, siniizit

Primulaceae Cyclamen coum Miller Donuzturbu Yumru Siniizit
Primulaceae Primula vulgaris Huds. - Toprak iistil Oksiiriik, idrar arttirict
kisimlari
Pteridaceae Pteris cretica L. Toyi bilonsi Kok Hemoroit
Frangula alnus Miller subsp. Toprak tistii Bagirsak ve mide rahatsizligi, kusturucu,
Rhamnaceae - o
alnus kisimlar1 miishil
Rosaceae Alchemilla crinita Buser - Toprak dstii Sakinlestirici, yara iyilestirici
kisimlari
Crataegus monnogyna Jacqg. .
Rosaceae subsp. monnogyna Meyve Kuvvet verici
Rosaceae Fragaria vesca L. Kandu Meyve Seker hastaligi
Seker hastaligy, iilser, bobrek rahatsizliklari,
Rosaceae Laurocerasus officinalis Roem. Laz kirazi Yaprak, ¢ekirdek | oksiiriik, spazm, incinme sonucu olusan agri,
yaniklar1 dezenfekte etmede
Rosaceae Rosa canina L. Kusburnu Meyve Seker hastalig1, soguk alginligt
Rosaceae Rubus idaeus L. Diken ¢ilegi Toprak alt ve Kanser, egzama

ustii kisimlari

Digitalis ferruginea L. subsp.

Scrophulariaceae schischkinii (Ivan.) Werner - Yaprak Idrar yollar1 rahatsizliklar
Scrophulariaceae | Verbascum thapsus L. - Cigek Soguk alginligi
Smilacaceae Smilax excelsa L. ]J?I: sienZI’ Zimbilaci Meyve Beyin hiicrelerini yenileme
Solanaceae Atropa bella-dona L. - Yaprak ve meyve | Cildi giizellestirme
Solanaceae Physalis alkekengi L. Altin 9_11eki Gelinfeneri, Meyve Tansyon, seker hastaliginin, soguk alginlhigi
Fenergicegi oncesi
Theaceae Camellia sinensis (L.) Ktze. Cay Yaprak Ishal kesici, kanser, idrar arttirici
- - - Idrar arttiricy, terletici, gogiis yumusatict,
Tiliaceae Tilia rubra DC. subsp. caucasica Felamuri Toprak st oksiiriik, astim, mide, bagirsak yumusatici,
(Rupr.) V. Eng. kisimlari o
iltihapl1 yara
Urticaceae Urtica dioica L. Sirgan Tohum, yaprak Kanser, idrar arttiricy, iltihap giderici, kant

temizleme, hemoroit, romatizma agrist
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Tablo 2. Gida olarak kullanilan bitkiler
Table 2. The plants used as food

Familya Bilimsel ismi Yoresel ismi Kullamlan Kismu | Kullanilisi
Amaranthaceae | Amaranthus L. - Toprak isti Yemek, salata
kisimlari
Apiaceae Heracleum platytaenium Boiss. Kamgan, Cagan, Yaprak ve siirgiin | Tursu, yemek
Apiaceae Sanicula europaea L. Kadra, Tatahan cay1r Yaprak Yemek
Asteraceae Alchemilla crinita Buser - Yaprak Salata
Carduus acanthoides L. subsp. sintenisii o Toprak tistii . .
Asteraceae Kazmi in Mitt. Esek dikeni lasimlart Govde yenir
Leontodon hispidus L. var. glabratus -
Asteraceae (W.Kooch) Bisch. Siitli Yaprak Yemek
Asteraceae Petasites hybridus (L.) Gaertner, Mey. & ) Yaprak Yemek
Scherb.
Betulaceae Corylus avellana L. subsp. avellana Findik Tohum Cerez, pasta, ekmek
Boraginaceae Trachystemon orientalis (L.) G. Don. Bugi, Salut Yaprak Yemek, tursu
Caryophyllaceae | Stellaria media (L.) Vill. subsp. media Caku Siirgiin Tursu, yemek, ekmek
Cornaceae Cornus sanguinea L. subsp. australis (C.A. Kizlerk Meyve Marmelat, regel
Meyer) Jav.
Crassulaceae Sedum spurium M.Bieb. Tere otu, Koyun memesi Yaprak Yemek, ekmek
Crassulaceae Phedimus_stoloniferus (S.G. Gmelin) ’t Hart | Oguru otu Yaprak Yemek, ekmek
Ebenaceae Diospyros kaki L. Mugusi Meyve Pekmez, meyveleri yenir
Ebenaceae Diospyros lotus L. Mippesi Meyve Cerez, pekmez
Ericaceae Rhododendron ponticum L. subsp. ponticum | Beyaz kumar Cicek Bal
Ericaceae Vaccinium myrtillus L. Likapa, Ligarba, Kashanaka | Meyve Regeli, komposto
Fabaceae Robinia pseudoacacia L. Akasya Cicek Bal iiretimi
Fagaceae Castanea sativa Mill. Kestane Tohum,gicek Cerez, bal
Fagaceae Fagus orientalis Lipsky. Kayin, Giirgen Tohum Cerez
Juglandaceae Juglans regia L. Ceviz Tohum Cerez
Lamiaceae Thymus pseudopulegioides Klokov & Des.- Anzer ay! Toprak stii Bal iiretimi
Shost. kisimlari
Liliaceae Allium schoenoprasum L. Sogan Yaprak, sogan Yemek, salata
Liliaceae Ornithogalum umbellatum L. Kukumboli Sogan Yemek
Moraceae Ficus carica L. subsp. carica Incir Meyve Regel
Moraceae Morus nigra L. Kara dut Meyve Regel, pekmez
Oxalidaceae Oxalis corniculata L. Yonca Toprak isti Yemek
kisimlari
Poaceae Setaria glauca (L.) P. Beauv. Cayi Tohum Siitlag, pilav
Polygonaceae Polygonum persicaria L. Yabani biber, Otlak Yaprak Corba
Polygonaceae | Rumex acetosella L. Yayla lahanasi Yaprak Sgg{a’i;eytmyagh dolma,
Rhamnaceae Fragaria vesca L. Kandu Meyve Regel
Rhamnaceae Fragaria viridis Duchesne - Meyve Regel
Crataegus monnogyna Jacq. subsp. S
Rosaceae monnogyna - Meyve Meyveleri yenir
Rosaceae Laurocerasus officinalis Roem. Laz kiraz1 Meyve Cerez, regel, tursu
Rosaceae Mespilus germanica L. Musgmula Meyve Meyveleri yenir
Rosaceae Prunus divaricata Ledeb. subsp. divaricata Erik Meyve Meyveleri yenir
Rosaceae Pyrus communis L. Armut Meyve Meyveleri yenir
Rosaceae Rosa canina L. Kusburnu Meyve Meyveleri yenir, marmelat
Rosaceae Rubus idaeus L. Diken ¢ilegi Meyve, siirgiin Rec.e 1, meyveleri
yenir,yemek
Smilacaceae Smilax excelsa L. Lakidenzi, Zimbilaci dikeni | Siirgiin, meyve Marmelat, salata, yemek
. . Altin gilek, Gelinfeneri, . .
Solanaceae Physalis alkekengi L. Fenercicegi Meyve Meyveleri yenir
Solanaceae Solanum nigrum L. subsp. nigrum Itiiziimii Toprak iistii Yemek
kisimlari
Urticaceae Urtica dioica L. Sirgan Siirgiin Yemek, salata
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Tablo 3. Hayvanlarda tedavi ve yem olarak kullanilan bitkiler
Table 3. The plants used as animal food and treatment

Familya Bilimsel ismi Yaoresel ismi Kullamlan Kismi Kullanihist
Apiaceae Heracleum platytaenium Boiss. Kamgan, Cagan | Toprak iistii kisimlar1 | Yem olarak
. . Kadra, Tatahan . s
Apiaceae Sanicula europaea L. cayiri Toprak tistii kisimlar1 | Hastalanan civcivlere
Aspidiaceae Dryopteris filix-mas (L.) Schott. Bilonsi, Pilung Yaprak Yem olarak
Asteraceae Cicerbita racemosa (Willd.) Beauverd - Toprak {istii kisimlar1 | Yem olarak
Asteraceae Lapsana communis L. subsp. grandiflora (Bieb.) Sell - Toprak tistii kisimlar1 | Yem olarak
Asteraceae Petasites hybridus (L.) Gaertner, Mey. & Scherb. - Yaprak Yem olarak
Asteraceae Telekia speciosa (Schreb.) Baumg. Furnofila Toprak tistii kisimlar1 | Yem olarak
Betulaceae \A{g}ltjs glutinosa (L) Gaertn subsp. barbata (C. A. Mey.) Kizilagag Yaprak Yem olarak
Commelinaceae | Commelina communis L. - Toprak tistii kisimlar1 | Yem olarak
Convolvulaceae | Convolvulus arvensis L. Ligigi Toprak altr ve {istii Yem olarak
kisimlari
Fabaceae ;g:]ollum pannonicum Jacg. subsp. elongtum (Willd.) Balli, Dut Toprak iistii kisimlar1 | Yem olarak
Fabaceae Trifolium pratense L. var. pratense Giin ¢igegi Toprak {istii kisimlar1 | Yem olarak
Fabaceae Vicia sativa L. subsp. incisa (Bieb.) Arc. var. cordata ) Toprak iistii kisimlar | Yem olarak
(Wulfen ex Hoppe) Arc.
Lamiaceae Lycopus clavatum L. - Toprak istii kisimlart | Yem olarak
Loranthaceae | Viscum album L. Cabu Yaprak Ishalli hayvanlara
Moraceae Ficus carica L. subsp. carica Incir Lateks h.l,e k memesinde olusan
sigillerde
Poaceae Setaria glauca (L.) P. Beauv. Cayi Tohum Kugyemi
Ulmaceae Ulmus glabra Hudson Karaagag Yaprak Yem olarak
Urticaceae Urtica dioica L. Sirgan Yaprak Yem olarak
Tablo 4. Baharat ve ¢ay olarak kullanilan bitkiler
Table 4. The plants for spices and herbal tea
Familya | Bilimsel ismi Yoresel ismi | Kullamlan Kisnm Kullanilist
Lamiaceae | Calamintha grandiflora (L.) Moench. - Yaprak Baharat, cay
Lanmuaceae | Mentha aquatica L. Nane Yaprak Baharat
Lamiaceae | Origanum vulgare L. subsp. viride (Boiss.) Hayek | - Toprak {istii kisimlar1 | Baharat
Lamiaceae | Thymus pseudopulegioides Klokov & Des.-Shost. | Anzer ¢ay1 Cigekli dallar Baharat, ¢ay
Rosaceae | Fragaria vesca L. Kandu Meyve Surup
Rosaceae | Fragaria viridis Duchesne - Meyve Surup
Rosaceae | Mespilus germanica L. Musmula Meyve Hosaf
Theaceae | Camellia sinensis (L.) Ktze. Cay Islenmis cay yapraklan | Cay
Tablo 5. Yakacak olarak kullanilan bitkiler
Table 5. The plants used as fuel
Familya Bilimsel Ismi Yoresel Ismi
Simaroubaceae | Ailanthusaltissima (Mill.) Swingle | Liponi, Beyaz aga¢, Yaban cevizi
Betulaceae Corylus avellana L. subsp. avellana | Findik
Fagaceae Fagus orientalis Lipsky. Kayin, Giirgen
Pinaceae Picea orientalis (L.) Link. Karagam
Ericaceae Rhododendron caucasicum Pall. Beyaz kumar
Ulmaceae Ulmus glabra Hudson Karaagag

Karisim 7: Cinarli Koyilinde; Laurus nobilis L. yapragi sirkeyle kaynatilip, sogutulduktan sonra gargara
yapilarak dis agrilarinin tedavisinde kullanilir.

Karigim 8: Cinarli Koyiinde; Laurus nobilis L. yapraklari naneyle kaynatilip, igerisine bal karigtirilarak, hazmu
kolaylastirmak i¢in yemek aralarinda birer ¢cay bardagi igilir.

Karisim 9: Cinarli Koyiinde; Laurus nobilis L. tohumlar1 6giitiilerek, balla karigtirilir ve romatizma agrilarim
gidermek icin yenilir.

Karisim 10: Thlamurlu Koyiinde; Urtica dioica L. yapraklari, Phyllitis scolopendrium (L.) Newn.’la birlikte
kaynatilip, igerisine bal katip igildiginde hemoroite tedavisinde kullanilir.

Karisim 11: Camlihemginde; Juglans regia L. nin taze yapragi ve kabugu, kinanin igerisine karigtirilarak hem
sac1 besler hem de boyaya renk verir.Egzokarp1 ezilip balla karistirilarak yendiginde bagirsak kurtlarini diistirtir.

Karigim 12: Ikizdere’de; Alnus glutinosa (L.) Gaertn subsp. barbata (C. A. Mey.) Yalt. tohumlar1 dgiitiiliip,
balla karistirilarak hemoroit tedavisinde yenilir.

Karigim 13: Yeniyol Koyiinde; Rumex acetosella L. yapraklari soganla kavrularak, yogurt veya limonla
yenildiginde sindirim sistemini rahatlatir.
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Tablo 6. Cesitli farkli amaglarla kullanilan bitkiler

Table 6. The plants used for different purposes
Familya Bilimsel ismi Yoresel ismi Kullamlan Kismn | Kullanihisi
Araliaceae Hedera helix L. Duvar Sarmagigi | Yaprak Sandalye 6rme
Aspidiaceae Dryopteris filix-mas (L.) Schott. Bilonsi, Pilung Yaprak Ahirlarn tabanina serilir
Asteraceae Bellis perennis L. Papatya Kapitulum, yaprak | Saclari besleme, sa¢ rengini agma
Balsaminaceae | Impatiens noli-tangere L. Cam giizeli Yaprak Kina
Betulaceae Q;Tszg légn?:a[\al;;)e \3:? subsp. Kizilagag Odunu Kalip tahtasi
Betulaceae Carpinus betulus L. - Odunu Kazma, kiirek sap1 yapiminda
Betulaceae Corylus avellana L. subsp. avellana Findik Siirgiin,yaprak sS:rpn::e ve sandalye yapimi, ahirlarin tabanina
Buxaceae Buxus sempervirens L. Simsir Egﬂfll;r?m ve ustu Siipiirge, siis esyast, ¢igekgilikte
Caprifoliaceae | Sambucus nigra L. Lukumha Meyve Cocuklarin tirnaklari igin oje
Datiscaceae Datisca cannabina L. Kepri Tiim bitki Arilara zarar veren bdcekleri uzaklagtirmada
Ericaceae Rhododendron caucasicum Pall. Beyaz kumar Siirgiin Sandalye iskeleti
. Rhododendron ponticum L. subsp. Toprak tistii Canli ¢it, sandalye iskeleti, balik pigsirmede tava
Ericaceae - Komar, Kumar
ponticum kisimlari olarak
Fabaceae Robinia pseudoacacia L. Akasya Odun Kasa yapiminda
Fagaceae Castanea sativa Mill. Kestane Odunu, siirgiin MOb”YaCIhkta’ kerestecilikte, sepet ve sandalye
iskeleti yapiminda
Fagaceae Fagus orientalis Lipsky. Kayin, Giirgen Odunu Sandalye iskeleti
Quercus petraea (Mattuschka) Liebl.
Fagaceae subsp. iberica (Steven ex. Bieb.) Pelit Odunu Kasa yapiminda
Krassiln.
Sag dokiilmesi, sag1 besleyici, boyaya renk
Juglandaceae | Juglans regia L. Ceviz Yaprak, odunu verir, mobilya ve kereste yapiminda, giivelerden
korunma
Juncaceae Juncus effusus L. Saz Govde Sandalyelerin iist kismini 6rmek
Lauraceae Laurus nobilis L. Defne Yaprak ve tohum Saglara parlaklik ve canlilik verir
Moraceae Morus nigra L. Karadut Odunu Miizik aletleri yapilir
Phytolaccaceae | Phytolacca americana L. - Meyve Gida maddelerinin boyanmasinda
Pinaceae Picea orientalis (L.) Link. Karagam Regine Cocuklar sakiz gibi ¢igner
Primulaceae Cyclamen coum Miller Domuzturpu Yumru Sabun
Simaroubaceae | Ailanthus altissima (Mill.) Swingle Beyaz agag, Odun Mobilya
Yaban cevizi
L . Toprak istii -
Theaceae Camellia sinensis (L.) Ktze. Cay klslljmlarl Siiplirge
Tiliaceae Tilia rubra DC. subsp. caucasica Felamuri Odun Kereste

(Rupr.) V. Eng.

Karigim 14: Yeniyol Koyiinde; Rumex acetosella L. yapraklari, HypericumperforatumL.,Achillea millefolium
L., Sanicula europaea L. ve AspleniumtrichomanesL. yapraklariyla birlikte dekoksiyonu, karin agrilarin1 gegirmek igin

igilir.

Karigim 15: Yeniyol Koyiinde; Camellia sinensis (L.) Ktze. yapraklari, Urtica dioica L. ve Plantago major L.
yapraklariyla birlikte dekoksiyonu, kanser hastaliklar1 tedavisinde igilir.

Karisim 16: Serindere Koyiinde; Hypericum perforatum L.’un c¢icekli siirgiinleri zeytinyaginda bekletilerek
elde edilen karigim, yanik ve yaralarin {izerine siiriildiigiinde, yaralarin erken iyilesmesini saglanir.

Karigim 17: Camlihemsin’de; Tilia rubra DC. subsp. caucasica (Rupr.) V. Eng.’nin gévde kabugu kiyilip,
kuru sabunla karigtirilarak iltihapli yaranin iizerine siiriildiigiinde, iltithabin akmasin1 saglar.

Karisim 18: Caglayan Koyiinde; Nasturtium officinale R. Br. yapraklari, LiliumL. kokleriyle ezilerek suyundan
bir kasik, karin agrilarini gidermek i¢in bebeklere i¢irilir.

Karigim

19: Cmarli Koyliinde;

Rhododendron caucasicum Pall.

yapraklari, Robinia pseudoacacia

L.,Castaneasativa Mill., Bellis perennis L., Plantago major L., AspleniumtrichomanesL., Quercus L. yapraklariyla
dekoksiyonu kanser tedavilerinde igir.
Karisim 20: Cmarli Koylinde; Diospyroslotus L.’un meyveleri pisirilerek bir gece bekletilir, bez torbalar
icerisine koyularak, siiziilmesi saglandiktan sonra yenilir.
Karigim 21: Thlamurlu Koyiinde; Laurocerasus officinalis Roem.’in kurutulan ¢ekirdekleriezilip balla

karistirilarak bobrek rahatsizliklarinda yenilir.

Karigim 22: Salmanli Koyiinde; Rubus hirtus Waldst. & Kit.un toprak alti ve istii kisimlary,iiziim asmasinin
kabugu ve kestanenin kupulast kurutulup yakildiktan sonra olusan kiil,zeytinyagiyla karistirilarak egzamali bolgelere

suriliir.

Karisim 23: Caglayan Koyiinde; Viscum album L. yapraklar1 Phyllitis scolopendrium (L.)Newn.,Asplenium
trichomanes L., Plantago major L. ve Urtica dioica L. ile birliktedekoksiyonu kalp rahatsizliklarinda igilir.

Karigim 24: Thlamurli Koyiinde; Findik agaglarinda bulunan Viscum album L. dekoksiyonuhemoroit
rahatsizliklarinda igilir.
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Karigim 25: Serindere Koyiinde; Sanicula europaea L. yapraklari, Achillea millefolium L.
veAspleniumtrichomanes L. birlikte dekoksiyonu viicudu rahatlatmak i¢in igilir.

Karigim 26: Serindere Koyiinde; Sanicula europaea L. yapraklari kurutularak yumurta vemaydanozla birlikte
pisirilerek yenilir.

Karigim 27: Serindere Koyiinde; Sanicula europaea L. yapraklari, Asplenium trichomanes L.
veNasturtiumofficinale R. Br. yapragiyla birlikte ezilerek ¢ikarilan suyundan bir iki damlaanne siitiine karistirilip, karin
agris1 ¢ceken bebeklere igirilir.

Karigim 28: Cigekli Koylinde; Stachys macrantha (C. Koch.) Stearn.’nin g¢igekli yapraklarimiminfiizyonu
mideyi rahatlatmasi i¢in balla karistirilarak igilir.

Karisim 29: ikizdere’de; Sambucus ebulus L. yapragi, Hedera helix L. yapragiyla karistirilarakdifiizyonu
hazirlanir, romatizma agrisi olan kisilerin agriyan bolgesi bu karisimlayikanarak, Sambucus nigra L. yapragi ile sarilir.

Karigim 30: Thlamurlu Koyiinde; Bellis perennis L.’in toprak istii kisimlart kurutulup, igerisinekurumus
OxalisL. ¢igekleri karigtirilip dekoksiyonuyla saglar yikandiginda, saglari besler,giinese ¢ikip kurutuldugunda ise
renklerini agar.

3. Sonuclar ve tartisma

Dogu Karadeniz Bolgesi’nde ve Avrupa-Sibirya Floristik Bolgesi’nin Kolsik sektdriinde yer alan Rize
Yoresi’nde etnobotanik amacla kullanilan bitkileri belirlemeye yonelik bu calismada, 56 familya ve 101 cinse ait
toplam 113 tiir ve tiiralt: takson saptanmistir. Bu ¢alismada 6’s1 Pteridophyta ve 97°si de Spermatophyta béliimlerine
aittir. Spermatophyta boliimiinde 96 bitki Angiospermae alt boliimiine, bir bitki ise Gymnospermae alt boliimiine aittir.
Angiospermae alt boliimiinde yer alan 96 adet taksonun 88 adetiMagnoliatae simifina ve 8 adeti Liliatae sinifina ait
oldugu saptanmustir.

Aragtirma alaninda en fazla takson igeren familyalar; Asteraceae 14 adet (% 12) bitki taksonu ile ilk sirayi,
Rosaceae 11 adet (% 10) bitki taksonu ile ikinci siray1, Lamiaceae (Labiatae) 10 adet (% 9) bitki taksonu ile ti¢linct
siray1, Ericaceae ve Fabaceae (Leguminosae) ise 4 adet (% 3,57) bitki taksonu ve aym yiizde ile doérdiincii ve besinci
siray1 almaktadirlar.

Arastirma alaninda halk arasinda kullanilan 113 vaskiiler bitki taksonunun, 78’i tedavi, 43’4 gida, 19’u
hayvanlarda tedavi ve yem, 8’1 baharat ve ¢ay, 26’siin ise farkli amaglarla kullanildig: tespit edilmistir. Aragtirma
alaninda 61 kisiyle yliz yiize yapilan anketler sonucunda yags ortalamasi 52 olup, % 54’1 kadin, % 46°s1 ise erkeklerden
olusmaktadir. Calisma alaninin yapildigi bolgede bitkilerin kullaniliglari genellikle orta yasin {izerindeki bireyler
tarafindan bilindigi tespit edilmistir. Tedavi veya diger amaglarla yore halki tarafindan en ¢ok kullanilan taksonlar
Camellia sinensis (L.) Ktze.,Laurocerasusofficinalis Roem., Sambucusebulus L., Plantagomajor L. subsp. major,
Rubus sp.,Urticadioica L.’dir. Bitkilerin en ¢ok kullanim sekli kaynatma (dekoksiyon) ve demleme (infiizyon) seklinde
oldugu saptanmustir.

Rize yoresinde tedavi, gida ve hayvan yemi olarak kullanilan, ancak zehirli olduklart (Baytop vd., 1989); i¢in
kullanimina dikkat edilmesi gereken bitkiler sunlardir; Chelidoniummajus, Equisetum arvense, Hedera helix,
Heracleum platytaenium, Hypericum perforatum, Physalis alkekengi, Phytolacca americana, Rhododendronponticum
subsp. ponticum, Robinia pseudoacacia, Sambucus ebulus, Sambucus nigra,Solanum americanum,
Tanacetumparthenium ve Viscum album’dur.Bazi bitkiler farkli familyalara ait olup, benzer 6zellik gdstermesinden
otiirii aymiyodresel adlarla ve aym amagcla kullanilmaktadir. Ornegin Hypericum perforatum L.,Centaurium erythraea
Roth. subsp. turcicum (Velen.), Stachys arvensis L.,Achilleamillefolium L. subsp. millefolium tiirleri “mayasil otu”
olarak adlandirilmakta ve geneldehemoroit rahatsizliklari, yara ve solunum yolu rahatsizliklarinda kullanilmaktadir.

Calisma benzer literatiirler ile karsilastirilmis (Akbulut ve Bayramoglu, 2013; Sagiroglu vd., 2012; Ozkan ve
Akbulut, 2012; Ozgen vd., 2012; Polat vd., 2011; Koyuncu vd., 2010; Dogru-Koca ve Yildirimli, 2010; Fakir vd., 2009;
El¢i ve Erik, 2006; Ezer ve Mumcu-Arisan, 2006; Tuzlaci ve Tolon, 2000; Yesilada vd., 1999; Tuzlaci ve Erol, 1999;
Sezik vd., 1997; Yazicioglu ve Tuzlaci, 1996) ve Datiscacannabina L.’nin aricilikta arilara zarar veren boceklere karsi,
Setariaglauca (L.) P. Beauv.’nin ise insan ve kuslar i¢in gida olarak ilk kez kullanildig1 tespit edilmistir.

Caligsmada yore halki bitkileri tibbi amaglar i¢in en ¢ok mide rahatsizliklarinda, hemoroit tedavisinde, solunum
yolu rahatsizliklarinda, idrar yolu rahatsizliklarinda, yara temizlemede ve cilt hastaliklarinda kullanmaktadirlar.

Tesekkiir
Bu calisma Karadeniz Teknik Universitesi Fen Bilimleri Enstitiisii Orman Miihendisligi Anabilim Dali’nda

Yiiksek Lisans Tezi olarak hazirlanmigtir. Calismanin gerceklesmesine katkida bulunan ve anketlere katilim saglayan
Rize yoresi halkina tesekkiir ediyoruz.
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Abstract

In this study, genomic DNA isolation methods on six taxa belonging to two different sections of the aromatic
plant genus Silene L. (Caryophyllaceae) were investigated. The gDNA isolation methods were investigated on two
taxa from the section Brachypodeae Boiss. (S. leptoclada Boiss. and Silene balansae Boiss.) and four taxafrom the
section Auriculatae Boiss. (S. araratica Schischk.subsp. araratica, S. lucida Chowdh.subsp. lucida, S. oligotricha
Hub.-Mor. and S. caucasica(Bunge)Boiss.). During the study, Phenol-chloroform-isoamyl alcohol isolation procedure
and Sigma DNA isolation commercial kit protocol were used. Purity and the amount of obtained gDNAs were
determined via gel electrophoresis and spectrophotometry (Azso/Azso). Based on the results of the taxa studied, Phenol-
chloroform-isoamyl alcohol isolation procedure was found as the method yielding the highest amount of the DNA as
ng in 1 stock.
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Genomik DNA izolasyon metotlarimin bazi Silene L.( Caryophyllaceae)taksonlari iizerinde karsilastirmah analizi

Ozet

Bu ¢aligmada aromatik bitkilerden Silene L. (Caryophyllaceae) cinsinin iki farkli seksiyonuna ait alt1 taksonu
tizerinde genomik DNA izolasyon metotlar1 arastirilmigtir. Brachypodeae Boiss. seksiyonundan 2 takson (S. leptoclada
Boiss. ve S. balansaeBoiss.) ve Auriculatae Boiss. seksiyonundan ise 4 takson {izerinde (S. araratica Schischk subsp.
araratica, S. lucida Chowdh.subsp. lucida, S. oligotricha Hub.-Mor . ve S. caucasica(Bunge)Boiss.) genomik DNA
izolasyon metotlar1 arastirilmistir. Caligma siiresince, Fenol-kloroform-izoamilalkol izolasyon protokolii ve ticari
DNA izolasyon kiti kullanilmistir. Elde edilen genomik DNA Orneklerinin miktarlart ve saflik dereceleri jel
elektroforezi ve spektrofotometre (Azeo / Azgo) Olciimleriyle belirlenmistir. Taksonlar {izerinde yapilan ¢aligmanin
sonuglarina gore, 1 pl stokda ng cinsinden en ¢ok genomik DNA elde edilmesini saglayan yontemin Fenol-kloroform-
izoamilalkol oldugu goériilmiistiir.

Anahtar kelimeler: Genomik DNA izolasyonu, Silene, fenol-kloroform-izoamilalkol, ticari Kit.
1. Giris

Silene L., yaklasik 750 tir ile, dinyanin en genis ¢icekli bitkilerinden birisidir. Ayni zamanda,
Caryophyllaceae familyasinin da en biiyiik cinsini olusturmaktadir (Melzhemier, 1988; Kandemir vd., 2009). Bu cinsin
uyeleri; Afrika, Gliney Amerika ve Avrasya da yayilis gostermektedir (Desfeux et al., 1996; Korkmaz 2012).
Tiirkiye’de Silene cinsi 31 seksiyona ayrilmig 165 taksonla temsil edilmekte olup bu taksonlarin %45°i Tiirkiye igin
endemiktir (Y1ldiz ve Cirpict, 2013).
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Silenecinsine ait bazi tiirler, igeriginde bulunan saponin maddesinden dolayr ekonomik ve tibbi amaglarla
degerlendirilmektedir. Ozellikle Silene vulgaris(Moench) Garcke tiiriiniin saponin igerigi bakimindan yiiksek olan
cicekli dallarindan yapilan % 5’°lik infiizyonlar halk arasinda idrar kesesi ve yollarinda goriilen hastaliklarin
tedavisindegay olarak tiiketilmektedir (Baytop, 1999). Ayrica; bazi Silene taksonlarigosterigli petalleri ve ¢igek
durumlarimin giizel goriintiisiindendolay1 park ve bahgelerde siis bitkisi olarak siklikla tercih edilmektedir (Hogan,
2004).

Molekiiler genetik arastirmalarin ilk adimi genomik DNA’nin saf bir sekilde elde edilmesi ile baglamaktadir.
Genomik DNA’nin elde edilmesi hiicre zarmin eritilmesi, proteinlerin pargalanmasi, proteinlerin ortamdan
uzaklastirilmast ve DNA’nin ¢oktiiriilerek saflagtirillmast gibi baglica adimlart igerir (Bozkaya, 2012). Tiirlerin
belirlenmesi igin yapilan DNA temelli ¢alismalar; RAPD, RFLP, genom haritasi, DNA parmak izi gibi ¢aligmalardir.
Bu teknikler i¢in yiiksek saflikta DNA’ya ihtiyag¢ vardir. Pek ¢ok bitki tiiriinde basariyla uygulanan DNA izolasyon
protokolleri mevcuttur. Ancak bitkiler arasinda biyokimyasal agidan oldukg¢a farkli kompozisyonlar bulunmaktadir.
DNA izolasyonu, yapilarinda yiiksek oranda fenoller, ketonlar, aldehitler, polisakkaritler gibi sekonder metabolitleri
igeren bitkilerde problemli olabilir (Aydin ve Kogkar, 2008).

Farkli gDNA izolasyon yontemlerinin belirlenmesi iizerine gerceklestirilmis ¢aligsmalarin sinirli sayida oldugu
goriilmiistiir (Aydin ve Kogkar, 2008; Simsek vd., 2008;Kabilan vd., 2009; Bozkaya 2012).Aydin ve Kdgkar (2008),
Satureja (Labiatae) taksonlari {izerinde 3 farkli DNA izolasyon yontemi uygulamistir. Bu yontemle elde edilen gDNA’
da, proteinler, RNA, polisakkaritler, ucucu yaglar, fenoller ve diger kirleticiler minimal diizeyde oldugunu
belirlemislerdir. Ayrica elde edilen bu DNA’larin safligi ve miktari jel elektroforezi ve UV (A260 /A280 ve A260 /
A230) spektroskopik dl¢iimlerle tespit edilmistir.

Simsek vd. (2008), yapmis olduklari arastirmalarinda, findik, avokado, trabzon hurmasi, mandarin ve
portakal tiirlerinden, MiniPrep DNA izolasyon ydntemi ve bu ydntemin modifiye edilmis versiyonlarini kullanarak
DNA elde etmislerdir. Test edilen yontemlerde ekstraksiyon tampon ¢ozeltileri iginde; yalnizca CTAB, CTAB ve PVP
beraber (CTAB+PVP), CTAB ve SDS (CTAB+SDS) beraber ve yalnizca SDS olacak sekilde hazirlamiglardir. Bu
izolasyon yontemleri sonrasinda elde ettikleri DNA’larin konsantrasyon ve Kkalitelerini karsilastirma yaparak
yorumlamislardir. Bozkaya (2012) ise; Polimeraz zincir reaksiyonu (PZR) islemlerinde kullanilmak iizere kandan
gDNA izolasyonu amaciyla fenol-kloroform-izoamil alkol yontemi yerine potasyum asetat ¢ozeltisi kullaniminin elde
edilen DNA miktar1 ve kalitesi iizerine etkisini aragtirmistir. Sonug¢ olarak DNA izolasyonunda proteinleri ortamdan
uzaklastirmak amaciyla potasyum asetat kullanildiginda fenol-kloroform-izoamil alkol grubuna gore daha disiik
diizeyde DNA elde edilmis olsa da yeterli miktar ve kalitede DNA elde edilebildigi sonucuna ulagsmistir. Kabilan vd.
(2009) yenilebilen funguslar iizerinde gDNA izolasyon yontemleri uygulamislardir. Caligsmalarinda CTAB ve
potasyum asetat/SDS metotlarini kullanmiglardir. Calisma sonucunda her iki metodun da gDNA izolasyonu i¢in basarili
bir bigimde kullanilabilecegini belirlemislerdir.

Bu ¢aligmada iki farkli seksiyona ait 6 takson lizerinde gDNA izolasyon metotlari arastirilmistir. Bu ¢alisma
ile; taksonlarin molekiiler yapilarina dayali sistematiginin aydinlatilmasi igin gerekli olan uygun molekiiler yontemlerin
tespit edilmesi amaglanmig ve ileride bu taksonlarla yapilacak molekiiler caligmalara katki saglamasi hedeflenmistir.

2. Materyal ve yontem
2.1 Bitki Ornekleri:
DNA izolasyonu i¢in toplanan Silenecinsineait taksonlar ve toplanma lokaliteleri tablo 1’ de gdsterilmistir.

Tablo 1. Silene taksonlarinin toplandigi lokaliteler
Table 1. Collection localities of the Silene taxa.

Taksonlar Lokaliteler

S. leptoclada C3 Isparta: Dedegiil dagi, Pmarozii mesireligi tizeri, alpinik step, 2400-
2800m, 20.08.1995 Ozgelik 7294.

S. balansae B6 Kayseri: Sariz, Binboga daglar1 ziyaret tepesi mevkii iist kesimleri,

kayalik yerler, 1950-2300m 14.07.2005. Kilig & Ozcelik 679.
S. araratica subsp. araratica B9 Van: Caldiran, Soguksu-Dogubeyazit karayolu, 2200-2500 m,
03.07.2006, Ozgelik 12534.

S. lucida subsp.lucida B5 Kayseri: Develi, Bakir Dagi etekleri, kayaliklar, 1500-1530 m,
09.07.2005, Kilig & Ozgelik 658.

S. oligotricha B7 Tunceli: Piilimiir-Mutu arasi, zirve karakol civari, 1700-2000m,
08.07.2006, Ozgelik 12447.

S. caucasica B9 Van: Gevas-Tatvan arasi, Pelli dag1 2600-2775m 13.07.2006, Ozgelik
12498.
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Toplanan taksonlara ait yaprak ornekleri, gDNA izolasyonu yapilana kadar -80 °C’ de derin dondurucuda muhafaza
edilerek, ¢oziinmesine firsat verilmeden izolasyonu yapilmustir.

2.2 DNA izolasyonlart
2.2.1  Fenol-cloroform-izoamilalkol protokolii ile izolasyon

Bu yontemde Dellaporta ve ark. (1983)’nin izolasyon yonteminin modifiye edilmis sekli kullanilmistir. Bu
yontemde; 1 gr yaprak dokular1 sivi azot ile ezilir, ezilen drnekler eppendorf tiiplere alinir ve iizerine 600 pl izolasyon
tamponu eklenir ve ¢oziiniir. Uzerine 500 pl fenol-cloroform-izoamilalkol eklenir ve santrifiij yapilir. Béylece
proteinler ¢coker DNA {istte kalir. Olusan siipernatant yeni tlipe aktarilir ve iizerine siipernatant hacminin %10 u kadar
3M NaAc, pH=5.2 eklenir. Uzerine 500 pl izopropanol eklenir. Bu asamada DNA ciplak gdzle gériiliir. Santrifiij
yaptirilarak DNA ¢oktiiriiliir ve dipte pellet olusur. Ustteki ¢ozelti atik siseye konulur. Olusan pellete 500 ul TE
(10mM, pH=8) eklenir. (Pellete dokunulmadan pipetajla ¢oziilmesi gerekir.) 5 ul RNaz A eklenir ve alt iist edilir.
Pipetaj yapilir yags: tabaka homojen hale getirilir. 30 dk 37°C de inkiibe edilerek RNA nin uzaklastirilmas: saglanir.
Sonra tekrar 50 pul NaAc (3M) eklenir ve alt iist edilir. Daha sonra 1 ml %90 Iik ETOH eklenip alt st edilir. -80C de
10 dk bekletilir ve bekleme siiresi sona erince santrifiij yapilarak ¢okelme saglanir. Etanol bosaltilir. Ustteki siipernatant
¢ope atilir, altta pellet kalir. Kalan ¢okelti %70 lik ETOH ile yikanir(pipetaj yapilarak) santrifiij yapilir. Santrifiijden
sonra istteki etanol alinir ve dipte pellet kalir. Olusan pellet %90 lik ETOH ile yikanir ve santrifiij yapilir. Santrifiijden
sonra iistteki etanol atilir. Dipte kalan pellet kurutma kagidina yatirilarak etanoliin iyice ugurulmasi saglanir. Son olarak
dipteki pellet 50 ul TE eklenerek iyice ¢6ziillir ve kullanima hazir hale getirilir.

2.2.2 Ticari DNA izolasyon Kiti ile izolasyonlar

1 gr’lik bitki 6rnekleri siv1 azot ile havanda toz haline getirilir. Uzerine 350 ul lysis solution (Part A) eklenir.
Daha sonra 50 pl lysis solution (Part B) eklenir ve vortex yapilir. Bu karisimin iizerine 4 ul RNaz A pipetaj yapilarak
eklenir. 65 C de 10 dk inkiibasyona birakilir. Ornekler su banyosundan aliir ve 130 ul precipitation solution eklenir. 5
dk buzda bekletilir ve akabinde santrifiij yapilir. Stvi kisim alinir mavi filtreli tiipe aktarilir, ¢okelti atilir. Santrifiij
yapilir ve kolon ¢ope atilir collection tiip kalir. 700 pl binding solution eklenir ve toplamda 1000 pl civarinda bir hacim
olusur. Daha sonra binding kolonu hazirlanir. Bunun i¢in kirmizi kolonlu tiiplere 500 pl column preparation solution
eklenir ve santrifiij yapilir. Collection tiipleri atilir kirmiz: filtreli kolonlar alinir. Béylece binding kolonu hazir hale
gelir. Daha onceki basamaktaki collection tiiplerdeki ¢dzeltini 700 pl si kirmizi kolonlu yeni tiiplere aktarilir santrifiij
yapilir, siv1 atilir ve collection tiip kalir. Kirmizi kolonlar collection tiiplere yeniden konulur. Geriye kalan 300 pl lik
karisim kolondan gegirilir ve santrifiij yapilir. Stvi ve kolon atilir. Kolon, yikanmasi igin yeni bir collection tiipe
yerlestirilir. 500 ul wash solution eklenir ve santrifiij yapilir. Siv1 atilir collection tiip kalir. Tekrar wash solution eklenir
ve santrifiij yapilir. Sivi kolona tema ettirilmeden atilir. Kolon yeni collection tiiplere yerlestirilir. Uzerine 100 ul
elution solution eklenir ve santrifiij yapilir. Kolon siviya temas ettirilmeden alinir ve collection tiiplere yerlestirilir. 100
ul elution solution tekrar eklenir ve santriflij yapilir. Kolon atilir ve DNA’lar kullanima hazir hale gelir.

3. DNA érneklerinin saflik ve miktar tayini

Tim yontemlerle izole edilen DNA &rnekleri jel elektroforezinde yiiriitiilerek kontrol edilmistir. Bunun igin
%0,8 lik jel elektroforezi kullanilmistir. Genomik DNA’nin safligini sayisal degerlerle ifade edebilmek igin
spektrofotometre ile absorbans degerleri (A260/A280) 6l¢iilmiis, safligi ve miktar1 hesaplanmistir(Sambrook ve ark.
1989).

Tablo 2.Silene tiirlerine ait gDNA’larin Spektrofotometrik Olgiimleri, Saflik Miktar1 ve DNA’larin Miktar Tayinleri
(F=Fenol-cloroform-izoamilalkol, K= Ticari kit).

Table 2. Spectrophotometric Measurements, Purity Amounts, and DNA Amounts of the gDNAs belonging to the Silene
species.

Taksonlar A260 A280 Saflik arahig DNA miktari
S. leptoclada 0,136 (F) 0,087 (F) 1,56 (F) 273 (F)
0,044 (K) 0,047 (K) 0,93 (K) 21 (K)
S. balansae 0,049 (F) 0,027 (F) 1,81 (F) 98 (F)
0,018 (K) 0,010 (K) 1,8 (K) 37 (K)
S. araratica subsp. araratica 0,133 (F) 0,082 (F) 1,62 (F) 266 (F)
0,023 (K) 0,017 (K) 1,35 (K) 46 (K)
S. lucida subsp. lucida 0,067 (F) 0,043 (F) 1,55 (F) 133 (F)
0,027 (K) 0,017 (K) 1,58 (K) 55 (K)
S. oligotricha 0,102 (F) 0,068 (F) 1,50 (F) 203 (F)
0,013 (K) 0,008(K) 1,62 (K) 25 (K)
S. caucasica 0,092 (F) 0,055 (F) 1,67 (F) 184 (F)
0,004 (K) 0,005 (K) 0,8 (K) 7 (K)
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4, Sonuclar ve tartisma

“Izolasyon metotlarindan sonra DNA 6rnekleri  %0.8 agaroz jel de 100V da 40 dakika yiiriitiilmiis ve jel fotograflart
¢ekilmistir. Silene 6rneklerinin gDNA jel fotografi Sekil 1°de gosterilmistir,

6 5 4 3 2 1 Markir

Sekil 1. Fenol-kloroform izoamil alkol izolasyon protokolii ile elde edilen Silene 6rneklerinin gDNA Jel fotografi. 1. S.
leptoclada, 2. S. balansae, 3. S. lucida subsp. lucida, 4. S. oligotricha, 5. S. caucasica, 6. S. araratica subsp. araratica.
Figure 1. gDNA gel image of Silene samples obtained by phenol-chloroform isoamyl alcohol isolation protocols. 1. S.
leptoclada, 2. S. balansae, 3. S. lucida subsp. lucida, 4. S. oligotricha, 5. S. caucasica, 6. S. araratica subsp. araratica.

6 5 4 3 2 1 Markar

Sekil 2. Ticari Kit izolasyon protokolii ile elde edilen Silene 6rneklerinin gDNA Jel fotografi. 1. S. leptoclada, 2. S.
balansae, 3.S. lucida subsp. lucida, 4.S. oligotricha, 5. S. caucasica, 6.S. araratica subsp. araratica.

Figure 2. gDNA gel image of Silene samples obtained by Commercial Kit isolation protocols. 1. S. leptoclada, 2. S.
balansae, 3. S. lucida subsp. lucida, 4. S. oligotricha, 5. S. caucasica, 6. S. araratica subsp. araratica

Yapilan ¢aligmada Silene cinsine ait 6 taksona 2 farkli gDNA izolasyon protokolii uygulanmis ve saflik,
miktarlar1 karsilagtirilmigtir. Fenol-kloroform-izoamil alkol yontemi ile elde edilen DNA’larin saflik degeri diger
yonteme kiyasla bazi tiirlerde yiiksek olup Azeo/Azgo orani ortalama 1.61 degerindedir. Ticari kit ile uygulanan
izolasyon sonucu Ageo/Azgo orani ortalama 1.34 olup diger yontemden diisik oldugugériilmektedir. Bu durumda
beklenenin aksine ticari kit ile yapilan DNA izolasyonunun, fenol-kloroform-izoamil alkol metodundan daha diisiik
saflikta bir izolasyon gergeklestirdigi goriilmektedir. Genelde fenol-kloroform-izoamil alkol metodu (fenoliin kirli bir
madde olmasindan dolay1) dezavantajina ragmen miktar ve saflik olarak daha yiiksek izolasyon sonucu vermistir.
Aslinda ticari kitlerde genelde daha yiiksek bir miktar ve saflik orani hakli olarak beklenmektedir. Ancak bu ¢alismada
ilging bir sekilde durum farkli ¢ikmigtir. Bu izolasyonlar sonrasinda yapilan PZR reaksiyonlarinda (burada
gosterilmemistir), fenol-kloroform-izoamil alkol yontemiyle elde edilen drneklerin (fenol kirliliginden dolay1) birkag
kez seyreltilmis (107, 1072, veya 10°%) olanlarmin kalip DNA olarak kullanildigi PZR’lerde, sonuclarin daha iyi ¢iktig1.
Bu PZR’lerden yapilan DNA dizilemelerinin daha basarili oldugu goriilmiistiir. Kitlerle genelde daha az miktarda
yaprak ornegi kullanilmasi-ki bu bir avantajdir ve bunun sonucu daha az miktarda DNA elde edildigi goriilmektedir.
Az miktarda gDNA elde edilmesi sonucu da yapilan PZR’lerde (farkli izolasyon metotlar karsilagtirildiginda) basarinin
zaman zaman fenol 6rneklerinde zaman zaman ise Ticari Kiti’nde daha yiiksek oldugu goériilmiistiir. Tabii ki bunda en
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biliylik etkenin arastirilan/kullanilan bitkilerin yaprak iceriginde sekonder metabolit cesitlerinin ve miktarlarinin
etkisinin ¢ok biiyiik oldugu sdylenebilir.

Silene cinsine ait taksonlar iizerinde yapilan ¢aligmanin sonuglarina gore, 1 pl stokda ng cinsinden en ¢ok
DNA elde etmemizi saglayan yontem Fenol-kloroform-izoamil alkol yontemidir. Bu yontem kullanilarak yapilan DNA
izolasyonlarindan ortalama 192.8 ng / pl DNA elde edilmistir. Bu orami diger protokol olan Ticari kit ile
kiyasladigimizda Fenol ile yapilan izolasyon sonucu elde edilen miktarin fazla oldugugoriilmektedir.

Sonug¢ olarak bu calisma Silene cinsine ait bazi taksonlar igin etkili DNA izolasyon protokollerini
tamimlamugtir.  Farkli tirler veya farkli cinsler igin farkli izolasyon protokolleri gerekebilir. Fenol-kloroform-
izoamilalkol yontemi uygulanmas: kolay ve ucuz bir yontemdir. Ticari kitin ise kullanimi kolay, az miktarda yaprak
Ornegi gerektiren, zamandan tasarruf ettiren, fakat pahali bir metottur. Fenol-kloroform-izoamil alkol ve ticari Kitler
alternatif olarak kullanilabilir. Laboratuvarimizdaki tecriibelere gore problemli bitki tiirlerinin izolasyonunda bir
metoda bagli kalmaksizin alternatif metotlarin (Fenol-kloroform-izoamil alkol, CTAB veya 2X CTAB, SDS, veya
CTAB+Fenol-kloroform-izoamil alkol gibi) ayr1 ayri veya zaman zaman birlestirilerek denenmesi/kullanilmas: daha
isabetli sonuglarin elde edilmesine yol agacaktir.
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Abstract

Morphological investigations the taxa which includes C. carduiformis DC. subsp. carduiformis var.
carduiformis, C. kotschyi (Boiss. & Heldr.) Hayek var. kotschyi, C. drabifolia Sibth. & Sm. subsp. drabifolia, C.
cynarocephala Wagenitz, C. balsamita Lam., C. kurdica Reichardt., C. behen L., C. derderifolia Wagenitz, C. virgata
Lam., C. polypodifolia Boiss. var. polypodifolia, C. polypodifolia Boiss. var. pseudobehen Wagenitz, C. saligna (C.
Koch), C. iberica Trev., C. aggregata Fisch. & Mey. ex DC. subsp. aggregata, C. urvillei DC. subsp. urvillei, C.
urvillei DC. subsp. armata Wagenitz, C. urvillei DC. subsp. hayekiana Wagenitz, C. solstitialis L. subsp. solstitialis
belong Centaurea L. were made and these morphological characters were used in numerical analysis of these taxa. The
nearest and furthest taxa from each other were determined and these findings were compared with cladistic taxonomic
results. Numerical taxonomic results are similar with Flora of Turkey. Additionaly, the most effective characters which
were used to separate the taxa were determined and compared with the characters used in Flora of Turkey.

Key words: Asteraceae, Centaurea, Numeric Taxonomy, Morphology, Elazig

*

Elazig Bolgesinde yetisen bazi Centaurea L. tiirleri iizerinde niimerik taksonomik calismalar

Ozet

Centaurea L. cinsine dahil Elazig civarinda yetisen C. carduiformis DC. subsp. carduiformis var.
carduiformis, C. kotschyi (Boiss. & Heldr.) Hayek var. kotschyi, C. drabifolia Sibth. & Sm. subsp. drabifolia, C.
cynarocephala Wagenitz, C. balsamita Lam., C. kurdica Reichardt., C. behen L., C. derderifolia Wagenitz, C. virgata
Lam., C. polypodifolia Boiss. var. polypodifolia, C. polypodifolia Boiss. var. pseudobehen Wagenitz, C. saligna (C.
Koch), C. iberica Trev., C. aggregata Fisch. & Mey. ex DC. subsp. aggregata, C. urvillei DC. subsp. urvillei, C.
urvillei DC. subsp. armata Wagenitz, C. urvillei DC. subsp. hayekiana Wagenitz, C. solstitialis L. subsp. solstitialis
taksonlar1 iizerinde morfolojik incelemeler yapilmis ve bu incelemelerde elde edilen morfolojik karakterler bu
taksonlarin niimerik analizinde kullanilmistir. Birbirine en yakin ve en uzak taksonlar belirlenmis, bu bulgular klasik
taksonomi sonuglari ile kargilagtirilmistir. Niimerik taksonomik sonuglar Tiirkiye Florasi ile aynidir. Ayrica taksonlarin
ayrilmasinda en etkili olan karakterler belirlenerek Tiirkiye Florasi’nda kullanilan karakterlerle karsilastirilmistir.

Anahtar kelimeler: Asteraceae, Centaurea, Niimerik Taksonomi, Morfoloji, Elaz1g
1. Giris

Compositae familyasinin iilkemizde 129 cinsi ve 1156 tiiri bulunmaktadir (Davis, 1975). Bu familyanin en
biiyiik cinsi olan Centaurea L. cinsinin yeryiiziinde 600 tiiri bulunmaktadir (Giirbiiz ve Yesilada, 2002). Centaurea
cinsi Tirkiye Florasi’nda ise Astragalus ve Verbascum cinslerinin ardindan tiir sayisi bakimindan 3. sirayr almaktadir
(Davis ve Hedge, 1975; Davis, 1985). Tiirkiye Florasi’nin 5. cildinde 34 seksiyon ve 178 (6 kesin olmayan) tiirle temsil
edilmektedir (Wagenitz, 1975). Tirkiye Florasi’nin 10. cildinde 6 tiir (Davis, 1988), 11. cildinde 2 tiir eklenmistir
(Giiner vd, 2000). Daha sonra yayinlanan C. cankiriensis A. Duran & H. Duman, C. antalyense A. Duran & H. Duman
(Duran ve Duman, 2002), C. yudizii S. Civelek, 1. Tiirkoglu & H. Akan (Tiirkoglu vd, 2003), C. marashica E.
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Uzunhisarcikli, M. Teksen & E. Dogan (Uzunhisarcikli vd, 2005), C. goeksunense Aytag¢ & H. Duman (Aytag ve
Duman, 2005), C. turcica A. Duran & E. Hamzaoglu (Duran ve Hamzaoglu, 2005), C. tuzgoluensis Z. Ayta¢ & H.
Duman (Vural vd, 2006) C. ulrichiorum Wagenitz, Hellwig & Parolly, C. werneri Wagenitz, Hellwig & Parolly
(Wagenitz vd., 2006), C. kizildaghensis E. Uzunhisarcikli, E. Dogan & H. Duman (Uzunhisarcikli vd, 2007), C.
elazigensis Kaya & Vural (Kaya ve Vural, 2007) tiirleri ile toplam say1 197’ ye ¢ikmigtir. Bunlardan 120’si endemik
olup endemizm oram yaklasik olarak %61 ’dir. Endemizm oraninin bu kadar yiiksek olmasi bu cinsin gen merkezinin
Tiirkiye oldugu goriisiinii saglamlastirmaktadir (Wagenitz, 1986).

Son zamanlarda yapilan caligmalarla (Wagenitz ve Hellwig, 2000) birlikte Centaurea cinsi Centaurea,
Rhaponticoides Vaill., Psephellus Cass. ve Cyanus Mill. olmak tizere dort farkli cinse ayrilmistir. Bu ¢alismada ayrica
onceden Centaurea cinsine ait olan Psephellus, Psephelloideae, Hyalinella, Aetheopappus, Amblyopagon,
Heterolophus, Czerniakovskya, Odontolophoideae, Odontolophus, Xanthopsis, Uralepis ve Sosnovskya seksiyonlarini
gergeklestirdikleri morfolojik, anatomik, palinolojik ve karyolojik aragtirmalar sonucu Psephellus Cass. cinsine
aktarmuglar ve bu cinsle birlikte toplam 35 tiir (Ozellikle Tiirkiye ve irandan) Centaurea cinsinden ayrilmustir.

Tiirkiye’ de Centaurea cinsine ait tiirler genellikle tagli kalkerli ugurumlar, liziim baglari, yol kenarlari, kiy1
kenarlari, step, maki, nadas alanlari, kumlu plajlar, ormanlar, kuru ¢ayirlar, kayalik yamaglar gibi ¢ok farkli habitatlarda
yetigebilirler. Ayrica bu cinsin bir¢ok tiiriiniin tibbi 6zelligi olmasiyla beraber 6zellikle cicekli toprak iistii kisimlari
veya sadece ¢igegi birgok hastaligin iyilestirilmesinde ve agrilarin giderilmesinde kullanilir (Yesilada vd., 2004; Giirbiiz
ve Yesilada, 2007).

Centaurea cinsinin farkl tiirleri farkli yorelerde, degisik isimler ve degisik amaglarla kullanilmaktadir. Yaygin
olarak bu cins icin “peygamber ¢icegi”, “zerdali dikeni”, “coban kaldiran” ve “Timur dikeni” gibi Tiirk¢e adlar
kullanilmaktadir (Baytop, 1999).

Bu c¢alismada, Elazig ili ¢evresinden toplanan Centaurea cinsine dahil C. carduiformis DC. subsp.
carduiformis var. carduiformis, C. kotschyi (Boiss. & Heldr.) Hayek var. kotschyi, C. drabifolia Sibth. & Sm. subsp.
drabifolia, C. cynarocephala Wagenitz, C. balsamita Lam., C. kurdica Reichardt., C. behen L., C. derderifolia
Wagenitz, C. virgata Lam., C. polypodifolia Boiss. var. polypodifolia, C. polypodifolia Boiss. var. pseudobehen
Wagenitz, C. saligna (C. Koch), C. iberica Trev., C. aggregata Fisch. & Mey. ex DC. subsp. aggregata, C. urvillei DC.
subsp. urvillei, C. urvillei DC. subsp. armata Wagenitz, C. urvillei DC. subsp. hayekiana Wagenitz, C. solstitialis L.
subsp. solstitialis taksonlar1 dis morfolojik yonden incelenerek, ayirt edici anahtar karakterleri saptanmistir. Bu
calismada elde edilen verilerle, niimerik taksonomi ¢alismalar1 yapilarak, taksonlarin birbirine yakinliklariin sayisal
olarak ortaya konmasi, taksonomik siniflandirmada kullanilan karakterlerin taksonlarin ayrilmasindaki etkinliklerinin
saptanmast ve elde edilen bulgularin klasik taksonomik yontemlerle karsilastirilarak bu genis cinsin siniflandirilmasina
yardimci olmasi amaglanmistir

2. Materyal ve yontem

Arastirma materyali olarak kullanilan Centaurea cinsine dahil Centaurea carduiformis DC. subsp.
carduiformis var. carduiformis, Centaurea kotschyi var. floccosa (Boiss.) Wagenitz, Centaurea drabifolia Sm. subsp.
detonsa (Bornm) Wagenitz, Centaurea cynarocephala Wagenitz, Centaurea balsamita Lam., Centaurea kurdica
Reichardt., Centaurea behen L. Centaurea derderifolia Wagenitz, Centaurea virgata Lam., Centaurea polypodifolia
Boiss. var. polypodifolia, Centaurea polypodifolia Boiss. var. pseudobehen Wagenitz, Centaurea saligna (C. Koch),
Centaurea iberica Trev., Centaurea aggregata Fisch. & Mey. ex DC. subsp. aggregata, Centaurea urvillei DC. subsp.
urvillei, Centaurea urvillei DC. subsp. armata Wagenitz, Centaurea urvillei DC. subsp. hayekiana Wagenitz,
Centaurea solstitialis L. subsp. solstitialis taksonlari, Elaz1g ili ¢evresinden 2010-2012 yillar1 arasinda toplandi. Arazi
¢aligmalarinda her populasyonu temsil edecek kadar bol 6rnek toplandi. Her bir taksona ait ¢igeklenme, yaprak gelisimi
ve aken olgunlagmasi donemleri gbz Oniine alinarak bu iki yil boyunca mayis- eyliil aylar1 arasinda arazi ¢aligmasi
yapildi. Toplanan orneklerin alt, orta ve iist yapraklarinin gelisimi ve ¢igceklenme ile aken olgunlagmasinin farkl
zamanlarda gerceklestigi dikkate alinarak ornek toplama islemi her bir takson igin tekrarlanarak tamamlandi.
Herbaryum materyali haline getirilen arastirma 6rnekleri Firat Universitesi herbaryumunda saklanmaktadir. Orneklerin
toplandig1 yerlere ve toplanma tarihlerine ait bilgiler topluca Tablo 1’de verilmistir. Centaurea cinsine ait tiirlerin
teshislerinde, Tiirkiye Florasi (Davis, 1988), Avrupa Florasi (Tutin, 1976) kullanildi. Teshisler yapildiktan sonra
Centaurea L. cinsine ait tiirlerinin taniminda ayirici sistematik karakterler {izerinde 6l¢timler yapildi.

Calismalar sirasinda, her bir karakter i¢in ¢ok sayida Olglimler yapildi. Toplanan ve ayrica gozlemlenen
materyaller tizerindeki Olclimlere goére deskripsiyonlar: yeniden gerceklestirildi. Ayrica Olclimlerin matematiksel
ortalamasi alinarak yapilan Olglimlerin kullanilacak bilgisayar programi i¢in uygun hale gelmesi saglandi. Bunun
disinda c¢icek rengi, yaprak sekli, yapragin morfolojik 6zellikleri, pargali olup olmadigi, segment sayis1 gibi nitel
ozellikleri de kayit edildi. Ayrica nitel karakterler 0, 1, 2 gibi rakamlar halinde gosterilerek programa aktarildi. Elde
edilen verilerin analizinde iki yontem kullanildi. Bunlardan birincisi Kiimeleme Analizi (CA), ikincisi Temel Bilesenler
Analizi (PCA)’dir. CA analizinde ilk 6nce ham veriler standardize edilerek her bir taksonun (OTU) diger taksonlara
mesafesi hesaplandi. Elde edilen bu mesafe matriksinden, UPGMA ydntemi ile en yakin OTU’ lar belirlenerek sonuglar
feneogram haline donistiiriildii.
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Tablo 1. Toplanan Orneklerin Lokaliteleri ve Toplanma Tarihleri

Ornek Adi Ornek Lokalite Toplandig:
Numarasi tarih
Centaurea aggregata subsp. aggregata 12 Sivrice Gozeli kdyli Kusakcr dagi yamaglari 07.07.2012
Centaurea aggregata subsp. aggregata 12 Palu Baltag1 kdyii Baltast karakolu arkasindaki | 09.07.2012
tepe
Centaurea virgata 5 Harput girisi yol kenar1 15.06.2011
Centaurea virgata 5 Elazig Hilalkent girisi 18.06.2011
Centaurea virgata Harput Sugézii koyii mezarlik gevresi 10.06.2012
Centaurea balsamita 3 Siirsiirii mah. Migros altindaki tarla 25.06.2011
Centaurea balsamita 3 Firat Universitesi miize altindaki bos alan 20.06.2012
Centaurea behen 13 Keban besik kdyii, koy girisi yol kenar1 23.06.2012
Centaurea polypodiifolia var. pseudobehen Elazi1g; Cemisgezek Danbiiken, Avsan koyi 03.07.2012
4
Centaurea polypodiifolia var. pseudobehen Palu Baltagi koyii Baltasi karakolu arkasindaki | 09.07.2012
4 tepe
Centaurea polypodiifolia var. Giiliigkiir kopriisiinden sonra yol kenar1 05.07.2012
polypodiifolia 2
Centaurea carduiformis subsp. Keban, Arapgir yolu tizerinde piarlar kdyii tarla | 07.07.2012
carduiformis var. carduiformis 14 kenarlart
Centaurea urvillei subsp. armata 11 Baskil radyolik istasyonu ¢evresi 25.06.2011
Centaurea urvillei subsp. armata 11 Cemisgezek, Avsan koyl kanal tistiindeki tepe 28.06.2011
Centaurea urvillei subsp. hayekiana 10 Elazig; Baskil Kayabeyli koyii tist yamaglar 01.07.2011
Centaurea urvillei subsp. hayekiana 8 Harput Anguzu Baba tiirbesi st tarafi kayalikla 15.06.2011
Centaurea cynarocephala 15 Baskil Radyolik istasyonu gevresi 30.06.2012
Centaurea kurdica 1 Elazig; Baskil karayolu 23. km. 05.07.2012
Centaurea kurdica 1 Elazig Malatya yolu yag fabrikasi, yol kenar1 22.06.2011
Centaurea derderiifolia 6 Baskil Haroglu dag alt yamaglari 25.07.2012
Centaurea derderiifolia 6 Elazig Malatya yolu Cansizlar koyii gevresi 12.08.2011
Centaurea drabifolia subsp. detonsa 16 Baskil Haroglu dagi TV istasyonu arka | 22.07.2012
tarafindaki dag kayalik alan
Centaurea kotschyi var. floccosa 17 Baskil, Kuzucuk mezrasi iist tarafindaki dag 22.07.2012
Centaurea saligna 18 Palu Baltag1 koyii karakol arkasindaki tepeler 09.07.2012
Centaurea iberica 7 Stirsiirti Mahallesi halayli sokak, Liitfullah bilgin | 28.06.2011
ilkdgretim okulu arkasi
Centaurea solstitialis 9 Sirsiiriic  Mahallesi  yesil sokak Arslanoglu | 28.06.2011

apartmanlar1 bahgesi

3. Bulgular

Centaurea cinsi Tiirkiye Florasinda 34 seksiyona ayrilmistir. Calisilan tiirlerin bulunduklar1 seksiyonlar

asagidaki gibidir.
Seksiyon: Stizolophus

Centaurea balsamita Lam.
Seksiyon: Acrolophus

Centaurea aggregata Fisch. & Mey. ex DC. subsp. aggregata

Centaurea virgata Lam.
Seksiyon: Cheirolepis

Centaurea drabifolia Sm. subsp. detonsa (Bornm) Wagenitz
Centaurea kotschyi var. floccosa (Boiss.) Wagenitz

Centaurea derderifolia Wagenitz

Centaurea saligna (C. Koch)
Seksiyon: Cynaroides

Centaurea cynarocephala Wagenitz

Centaurea kurdica Reichardt.
Seksiyon: Microlophus
Centaurea behen L.

Centaurea polypodifolia Boiss. var. polypodifolia

Centaurea polypodifolia Boiss. var. pseudobehen Wagenitz
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Seksiyon: Mesocentron
Centaurea solstitialis L. subsp. solstitialis
Seksiyon: Calcitrapa
Centaurea iberica Trev.
Seksiyon: Acrocentron
Centaurea urvillei DC. subsp. urvillei
Centaurea urvillei DC. subsp. armata Wagenitz
Centaurea urvillei DC. subsp. hayekiana Wagenitz
Centaurea carduiformis DC. subsp. carduiformis var. Carduiformis

Niimerik analizi gergeklestirilen 18 OTU (Takson) Tablo 2’de verilmigtir. Bu 18 OTU’ nun niimerik analizinde
kullanilan 25 karakter ve birimleri Tablo 3’te verilmistir. Calistlan OTU’ lar ve OTU’ lara ait ham degerler Tablo 4’te
taksonomik uzaklik matriksi ise Tablo 5’ te verilmistir. Yapilacak analizler i¢in bu ham degerler standardize edilmis ve
analizin ilerleyen sathalarinda standart degerler kullanilmistir. Caligilan 18 takson lizerinde gergeklestirilen ilk sayisal
analiz, UPGMA dendrogrami elde edilerek gerceklestirilen Kiimeleme Analizidir. Kiimeleme Analizi ile her bir
OTU’nun diger OTU’larla olan iliskisi sayisal olarak belirlenmekte ve sonuglar bir dendrogram halinde ortaya
konulmaktadir. Kiimeleme Analizinde ilk islem calisilan taksonlara ait segilen karakterlerin standardize edilmis
degerleri kullanilarak bir OTU’nun diger OTU’lara olan uzakliginin hesaplanmasidir. Euclid katsayisi kullanilarak elde
edilen 18 x 18 boyutundaki Simetrik Taksonomik Uzaklik Matriksi Tablo 5’te verilmigtir. Bu matriksin bir
gruplandirma yontemi olan UPGMA ile degerlendirilmesinden elde edilen dendrogram Sekil 1°de gosterilmistir.

Tablo 2. Niimerik analizi ger¢eklestirilen taksonlar

OTUL1 Centaurea carduiformis DC. subsp. carduiformis var. carduiformis
OTU2 Centaurea kotschyi (Boiss. & Heldr.) Hayek var. kotschyi
OTU3 Centaurea drabifolia Sibth. & Sm. subsp. drabifolia

OTU4 Centaurea cynarocephala Wagenitz

OTUS Centaurea balsamita Lam.

OTUSG6 Centaurea kurdica Reichardt.

OTUT7 Centaurea behen L.

0OTU8 Centaurea derderifolia Wagenitz

OTU9 Centaurea virgata Lam.

OTU10 Centaurea polypodifolia Boiss. var. polypodifolia

OTUL11 Centaurea polypodifolia Boiss. var. pseudobehen Wagenitz
OTU12 Centaurea saligna (C. Koch)

OTU13 Centaurea iberica Trev.

OTU14 Centaurea aggregata Fisch. & Mey. ex DC. subsp. aggregata
OTU15 Centaurea urvillei DC. subsp. urvillei

0OTU16 Centaurea urvillei DC. subsp. armata Wagenitz

OTUL7 Centaurea urvillei DC. subsp. hayekiana Wagenitz

0TU18 Centaurea solstitialis L. subsp. solstitialis

4. Sonuglar ve tartisma

Bu ¢aligmada Elazig ili ve ¢evresinde toplanan Centaurea cinsine ait C. carduiformis DC. subsp.

carduiformis var. carduiformis, C. kotschyi (Boiss. & Heldr.) Hayek var. kotschyi, C. drabifolia Sibth. & Sm. subsp.
drabifolia, C. cynarocephala Wagenitz, C. balsamita Lam., C. kurdica Reichardt., C. behen L., C. derderifolia
Wagenitz, C. virgata Lam., C. polypodifolia Boiss. var. polypodifolia, C. polypodifolia Boiss. var. pseudobehen
Wagenitz, C. saligna (C. Koch), C. iberica Trev., C. aggregata Fisch. & Mey. ex DC. subsp. aggregata, C. urvillei DC.
subsp. urvillei, C. urvillei DC. subsp. armata Wagenitz, C. urvillei DC. subsp. hayekiana Wagenitz, C. solstitialis L.
subsp. solstitialis taksonlar1 dig morfolojik yonden incelenerek, ayirt edici anahtar karakterleri saptanmustir.
Morfolojik incelemelerde elde edilen dis fillari boy (KS8), dis fillari en (K9), dis fillari sil sayist (K10), i¢ fillari boy
(K11), i¢ fillari en (K12), i¢ fillari sil sayis1 (K13) karakterlerinin dl¢iimleri Tiirkiye Floras1’ nda sadece orta siradaki
fillariler tizerinde yapilirken bu g¢alismada involukrumdaki biitiin fillariler tizerinde yapildi. Tiirkiye Florasi’ nda
verilmeyen fakat bu ¢alismada kullanilan ve Tablo 3’ te gosterilip taksonlarin niimerik analizinde kullanilan bazi
karakterler soyledir. Aken en (K18) dlgiimleri, Akenin tasidigi pappus igten disa dogru uzandigimi géz 6niine alarak
yapilan 6l¢iimlerle elde edilen pappus uzunlugu (K17), alt yapraklarin uzunlugu (K2) ve genislikleri (K3), orta
yapraklarin uzunluklar1 (K4) ve genigliklerinin (K5) ortalama degerleri. Benzer bir c¢alismada ise (Kdse vd., 2010)
Centaurea cinsinin Phalolepis seksiyonuna ait tiirlerin morfolojik 6zelliklerine gore yapilan ayirimda, standartlastirilmis
ayirim fonksiyon katsayilarina gore 1. fonksiyonda en 6nemli karakterlerin orta (median) involukrum braktesi (phyllari)
boyu, i¢ involukrum braktesi (phyllari) boyu, papus dis halka boyu ve papus i¢ halka boyu, 2. fonksiyonda ise, aken
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Tablo 3. Niimerik analizde kullanilan karakterler ve birimleri

K1 Bitkinin yiiksekligi cm
K2 Alt yaprak uzunlugu cm
K3 Alt yaprak genisligi cm
K4 Orta yaprak uzunlugu cm
K5 Orta yaprak genisligi cm
K6 Involukrom boy cm
K7 Involukrom en cm
K8 Dis fillari boy cm
K9 Dis fillari en cm
K10 | Dus fillari sil sayist adet
K11 | I fillari boy cm
K12 | Ig fillari en cm
K13 | Ig fillari sil sayist adet
K14 | Ortafillari boy cm
K15 | Ortafillari en cm
K16 | Orta fillari sil sayisi adet
K17 | Pappus boy cm
K18 | Akenen cm
K19 | Aken boy cm
K20 | Kok boyu cm
K21 | Kok eni cm
K22 | Mukro boyu cm
K23 | Kapitulum boyu cm
K24 Bir-iki yillik veya ¢ok yillik 0,1
K25 Cicek rengi sar1, pembe-mor, 0,1,2
koyu mor
| OTU 13
OoTU 5
| OTuU 12
| oTuU 8
- [ OoTuU 11
L oTu7
OTU 10
OoTuU 3
oTuU 2
[ OoTU 14
L oTu 9
| OTU 18
L oTu1
| OTU 6
OoTuU 4
| oTuU 17
OTU 15
. . . - - . OTU 16
2.5 2 1.5 1 0.5 (0}

Sekil 1. UPGMA Dendogrami

boyu, i¢ involukrum braktesi (phyllari) boyu, taban yaprak boyu ve kok kalinligi sirasiyla tiirlerin ayiriminda rol oynayan
onemli karakterler oldugu belirlenmistir.

Yapilan 6lglimlerle elde edilen degerleri Tiirkiye Florasi’ nda verilen degerlerinden onemli farklar gosteren bazi
karakterler ise asagida verilmistir:

C. urvillei DC. subsp. armata Wagenitz taksonuna ait bazi bireylerde pappusun mor renkli, ¢igeklerin ise koyu-mor
renkli olanlar1 tespit edilmistir. Tirkiye Florasi’nda ise bu 6zellikten bahsedilmemistir. Ayrica C. polypodifolia Boiss. var.
polypodifolia ile C. polypodifolia Boiss. var. pseudobehen Wagenitz varyeteleri arasinda Tiirkiye Florasi’nda yer almayan
6nemli bir morfolojik farklilikta sil sayis1 ve boyudur. Yaptigimiz incelemelerde C. polypodifolia Boiss. var. polypodifolia
taksonunda sillere rastlanmazken, C. polypodifolia Boiss. var. pseudobehen Wagenitz taksonunda involukrumdaki biitiin
fillarilerde farkli biiyiikliikte ve sayida sillere rastlanmugtir.

Tiirkiye Floras1” nda Acrolophus seksiyonunda yer alan Centaurea virgata Lam. (OTU9), Centaurea aggregata
Fisch. & Mey. ex DC. subsp. aggregata (OTU14) taksonlari birbirine en yakin taksonlardir ve bir grup olustururlar.
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Microlophus seksiyonunda yer alan Centaurea behen L. (OTU7), Centaurea polypodifolia Boiss. var. pseudobehen Wagenitz
(OTU11) ve Centaurea polypodifolia Boiss. var. polypodifolia (OTU10) taksonlar1 daha sonra birbirine en yakin taksonlardir
ve bir grup olustururlar. Acrocentron seksiyonunda yer alan C. urvillei DC. subsp. urvillei (OTU15) ile C. urvillei DC. subsp.
hayekiana Wagenitz (OTU17) birbirine en yakin {iglincii takson ¢iftidir ve bir grup olustururlar. Daha sonra ise Cheirolepis
seksiyonunda yer alan C. derderifolia Wagenitz (OTUS) ile C. saligna (C. Koch) (OTU12), Cynaroides seksiyonunda yer alan
C. cynarocephala Wagenitz (OTU4) ile C. kurdica Reichardt. (OTU6) taksonlari kendi iginde birbirine en yakin olan
taksonlardir ve bir grup olustururlar. Calisilan OTU” lara ait taksonomik uzaklik matriksi (Tablo 5) ve bu matriksin analizi ile
elde edilen UPGMA dendograminin verdigi sonuglar Tiirkiye Floras1’ yla (Davis, 1975) paralellik gostermektedir.

Bu calismada yapilan kiimeleme analiziyle ¢ok sayida karakter kullanilarak ¢aligilan taksonlarin yeniden
gruplandirilmas: ve gruplandirmanin Tiirkiye Florasi’yla karsilastirilmas: saglanmistir. Elde edilen sonuclar ve gruplandirma
Tiirkiye Florasi ile uyumludur. Tiirkiye Florasi’nda ve bu ¢alismada da kullanilan birgok karakterin bu taksonlari birbirinden
ayirmada oldukga dnemli oldugu goriilmiistiir. Involukrumun genisligi, akenin boyu, median (orta) fillarilerin boyu, eni ve sil
sayisi, bitkinin yagam siiresi, pappuslarin boyu gibi karakterler Tiirkiye Florasi’nda da kullanilan 6nemli karakterlerdir. Ayrica
Tiirkiye Florasi’ nda kullanilmayan i¢ ve dis fillarilerin boyu, eni ve sil sayisi, mukro yapis1 gibi karakterler taksonlar
arasindaki varyasyonlarla ilgili gerek klasik taksonomide gerekse niimerik analizlerde etkili olabilecek dnemli karakterlerdir.

Sonug olarak Tiirkiye Florasi’na katkida bulunmak amaciyla bu ¢alismada kullanilmig Centaurea taksonlarinin
morfolojik 6zellikleri detayli bir sekilde incelenmistir. Tiirkiye Florasi’ nda yer almayan birgok karakterlerle ilgili 6l¢timler
yapilmis ve bu taksonlarin ayrimi i¢in yapilacak tiir teshislerinde ortaya ¢ikabilecek bazi problemleri ¢oziime kavusturmak
amaciyla yardimer nitelikte bilgiler olusturulmasina 6zen gosterilmistir. Ayrica yapilan numerik taksonomik c¢alisma
sonuglari, ¢alisilan taksonlarm yakinlik derecelerini sayisal olarak ortaya koymakta ve birbirleriyle sistematik iligkilerinin
Tiirkiye Florasiyla paralel oldugunu gostermektedir.
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Tablo 4. OTU’ lar ve OTU’ lara ait ham degerler

OTUL | 365 5 1.45 4 0.25 2 1.9 13 | 175 | 155 | 0.25 0 0.9 1 155 | 0.75 | 0.25 1 12.5 2 185 | 36 0 2
OTU2 | 355 | 65 1 55 11 | 1.15 | 115 . 04 | 105 | 09 | 045 9 0.85 | 045 | 10 1.2 0.4 0.8 75 | 055 | 0.75 | 1.7 1 0
OTU3 | 355 | 85 | 085 | 75 1 185 | 1.15 | 045 | 035 | 10 | 1.35 | 045 8 105 | 06 95 | 125 | 015 | 05 | 195 | 1.75 | 04 | 2.65 1 0
OTU4 40 13 6 135 4 275 | 26 065 | 75 19 | 075 | 13 | 155 1 8 1.4 0.3 0.5 75 | 0.85 | 0.25 4 0 2
OTU5 48 0 0 3.25 1 3 1.6 035 | 19 | 095 | 025 | 155 | 0.9 03 | 195 | 03 | 015 | 03 13 0.6 11 | 275 | © 0
OTU6 49 18 | 825 | 115 | 225 | 39 32 | 1.75 | 0.75 7 225 | 12 | 125 | 175 | 11 13 11 | 025 | 05 7 175 | 13 | 625 | 0 1
OTU7 | 455 | 165 | 75 | 475 | 1.75 | 15 | 0.85 . 03 65 | 155 | 05 6.5 0.8 0.6 65 | 04 | 015 | 025 | 11 1 0 2.5 1 0
OTU8 45 7 1.05 8 125 | 265 | 1.75 | 0.75 | 035 | 65 22 | 045 8 1.65 1 7 1.7 02 | 065 | 105 | 065 | 055 | 45 1 0
OTU9 | 635 | 3.75 | 1.45 | 22 04 | 075 | 03 . 0.2 11 04 | 03 21 | 035 | 02 11 05 | 015 | 035 | 85 | 1.65 0 1.4 1 2
OTUI0 | 325 9 225 | 325 | 15 2 165 | 065 | 035 | 95 | 135 | 0.3 95 1 05 | 115 | 055 | 02 0.2 8 1.1 0.4 3 1 0
OTU1l | 385 | 135 | 65 7 1.4 14 | 1.25 0.6 0 165 | 03 0 1.2 | 055 0 065 | 015 | 025 | 95 1.4 | 002 3 1 0
OTU12 | 26 14 2 11 18 | 285 | 25 065 | 15 | 1.45 | 065 | 155 | 1.45 | 065 | 11 2.3 03 | 055 9 175 | 015 | 4.75 1 0
OTUI13 | 715 8 2.75 4 125 | 11 1 065 | 04 5 115 | 05 6.5 09 | 045 7 175 | 03 0.3 15 | 075 | 15 | 205 | 0O 1
OTUl4 | 735 | 65 16 1.1 0.3 1 04 | 035 | 015 | 13 | 0.75 | 0.2 65 | 065 | 02 9 0.3 02 | 025 | 155 | 1.75 0 175 1 2
OTU15 | 155 | 105 | 2.75 | 135 4 325 | 35 | 1.95 | 09 | 185 | 225 | 08 | 205 | 1.65 | 075 | 215 | 155 | 0.35 | 05 7 175 | 1.75 | 5.25 1 1
OTU16 | 18 | 105 4 18 | 315 | 35 35 | 095 | 07 | 165 | 1.85 | 06 26 14 | 06 | 175 | 145 | 015 | 05 4 125 | 0.75 6 1 1
OTU17 | 29 75 3 17 55 | 425 | 26 . 095 | 13 19 | 055 | 14 | 1.75 | 07 13 | 225 | 035 | 05 8 1.2 1 6.5 1 1
OTUl8 | 30 8 085 | 425 | 035 | 1.1 | 065 | 0.75 1 11 | 1.65 | 025 | 10 0.9 05 | 155 | 045 | 02 04 | 105 2 25 3.6 0 0

Tablo 5. Taksonomik Uzaklik Matriksi

OTU1l | OTU2 | OTU3 | OTU4 | OTUS | OTUG | OTU7 | OTUS | OTU9 | OTU10 | OTU1L | OTU12 | OTU13 | OTU14 | OTU15 | OTU16 | OTU17 | OTU18

oTU 1 0
OTU 2 2,361 0
OTU3 | 2183 1,638 | 0,000
OTU 4 2,140 2,278 | 2,313 0
OTUS | 2253 1963 | 1,867 | 2,447 0
OTU6 | 2368 2884 | 2,623 | 1,433 | 2,808 0
OTU7 | 2657 1779 | 1,386 | 2,168 | 2,137 | 2518 0
OTU8 | 2356 1618 | 1404 [ 1866 | 2,108 | 2231 | 1685 0
OTU9 | 2559 2029 | 1,837 | 2,745 | 2112 | 3335 | 1934 [ 2,507 0

OTU10 | 2324 1,340 1,120 | 2,116 | 1,566 | 2,505 | 1,025 | 1,375 | 1,713 0

OTU1l | 2567 1,908 1432 | 2147 | 2358 | 2414 | 0897 | 15599 | 2,185 1,169 0

OTU12 | 2323 1,728 1486 | 1,879 | 2,320 | 2,023 | 1,961 | 1427 | 2516 1,546 1,874 0

OTU13 | 2139 1,676 1,786 | 1,886 | 1,779 | 25509 | 1,853 | 1,905 | 2,023 1,738 1,945 2,187 0

OTU14 | 2416 2,056 1,650 | 2,703 | 2,120 | 3249 | 1,807 | 2,408 | 0,877 1,668 2,006 2,493 1,849 0

OTU15 [ 2375 2,439 2412 | 1,966 | 2681 | 1,835 | 2,737 | 2,149 | 3131 2,257 2,643 1,479 2,773 3,130 0

OTU16 | 2526 2,361 2,115 | 1,811 | 2,373 | 1975 | 2277 | 1,842 | 2,686 1,889 2,293 1,392 2,669 2,842 1,320 0

OTU17 [ 2583 2,379 2,405 | 1,763 | 2,728 | 1,963 | 2684 | 1,894 | 3,177 2,274 2,485 1,454 2,620 3,131 1,096 1,429

OTU18 | 1625 2,077 1,728 | 2415 | 1,601 | 2471 | 2,003 | 2,173 | 2,290 1,686 2,037 2,141 1,795 2,244 2,449 2,441 2,701 0

(Received for publication 20 March 2013; The date of publication 15 December 2013)
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Abstract

This study presents investigations on the morphological, anatomical, karyological and ecological features a
perennial shrubby species Teucrium microphyllum Desf., belonging to Sect. Chamaedrys (Mill.) Schreb., endemic to
Central and South Aegean Islands and Southwest Anatolia. Description of T. microphyllum was expanded. The
morphological features indumentum of stem, leaf, calyx and corolla were determined using stereo-microscope and
scanning electron microscope. Cross-sections of stem and leaf was taken using razor by manually. Stem is rectangular
and has 4-5-layered collenchyma in the corners. Leaf is bifacial. There are 2(-3)-layered palisade parenchyma and
spongy parenchyma has 2-4 layers. Chromosome number was determined with using squash preparation method and
the somatic chromosome number was found as 2n = 30. The basic chromosome number of the species was x = 15. The
karyotype formula of this species consists of fifteen median chromosome pairs. The soil samples were collected from
the localities at a depth of between 0-20 cm. The texture, total salt, inorganic matters (P, K, Cu, Fe, Zn, Mn) and the
percentage of organic matter were determined. Besides, the associated species of T. microphyllum were determined for
the ecological observation. T. microphyllum was studied morphologically, anatomically, karyologically and ecologically
for the first time.

Key words: Anatomy, Morphology, Ecology, Chromosome number, Teucrium microphyllum, Turkey.

*

Ozet

Bu calisma, Merkez ve Giiney Ege Adalari’na ve Giineybati Anadolu’ya endemik olan, Chamaedrys (Mill.)
Schreb. seksiyonu iiyesi ¢ok yillik ¢alimst Teucrium microphyllum Desf. tiiriiniin morfolojik, anatomik, karyolojik ve
ekolojik ozelliklerine dair arastirmalari sunmaktadir. T. microphyllum’un betimi genisletilmistir. Morfolojik 6zellikler,
govde, yaprak, kaliks ve korollanin tily Ortiisii stereo-mikroskop ve taramali elektron mikroskobu kullanilarak
belirlenmistir. Govde ve yaprak enine kesitleri jilet kullanilarak elle alinmistir. Gévde dort koseli ve kdselerde 4-5
tabaka kollenkima i¢ermektedir. Yaprak bifasiyal tiptedir. 2(-3) sira palizat parankimasi vardir ve siinger parankimasi
da 2-4 siralidir. Kromozom sayis1 ezme preparat yontemi kullanilarak belirlenmistir ve somatik kromozom sayisi 2n =
30 olarak bulunmustur. Tiiriin temel kromozom sayis1 ise x = 15°tir. Tiirlin karyotip formiilii ise 15 medyan kromozom
ciftinden meydana gelmektedir. Toprak ornekleri lokalitelerden 0-20 cm arasindaki derinliklerden almmustir. Toprak
biinyesi, toplam tuz, inorganik maddeler (P, K, Cu, Fe, Zn, Mn) ve organik madde yiizdesi belirlenmistir. Ayrica, T.
microphyllum tiiriiniin istirakei tiirleri ekolojik gozlemler igin belirlenmistir. T. microphyllum morfolojik, anatomik,
karyolojik ve ekolojik agidan ilk kez caligilmistr.

Anahtar kelimeler: Anatomi, Morfoloji, Ekoloji, Kromozom say1si, Teucrium microphyllum, Tirkiye.
1. Introduction
The genus Teucrium L. belonging to the family Lamiaceae is a large genus in the subfamily Ajugoideae

(Harley et al., 2004). The polymorphic and cosmopolitan genus Teucrium comprises approximately more than 260
species (about 370 taxa) (Tutin and Wood, 1972; Govaerts et al., 2010). Teucrium is also widely distributed in Europe,
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Asia, America, Australia, but the major area of distribution for this genus is the Mediterrenean area, containing about
96% of all taxa of the genus (Cantino, 1992; Navarro and El Oualidi, 2000). The flowers of this genus completely lack
in the upper lip of the corolla and it is an unusual feature compared with the other members of Lamiaceae (De Martino
et al., 2010). And also style is not gynobasic (Ekim, 1982; Navarro and EI Oualidi, 2000).

In the Flora of Turkey (Ekim, 1982), the genus Teucrium is represented by 27 species and the total number
has reached 34 species (46 taxa) by adding the new species and new records (Duman, 2000; Dénmez, 2006; Dénmez,
2010; Ding, 2012; Dirmenci, 2012). Twelve of these taxa are endemic for Turkey (Ekim, 1982; Donmez, 2006;
Donmez, 2010; Ding, 2012; Dirmenci, 2012). Teucrium has been divided into eight sections distinguishable from the
calyx shape and the inflorescence structure in the Flora of Turkey (Ekim, 1982). Among them, Sect. Teucrium Benth.
has thirteen taxa, the number of taxa Sect. Scordium Boiss. is three, Sect. Chamaedrys (Mill.) Schreb. has thirteen taxa,
Sect. Polium Benth. has two taxa, Sect. Isotriodon Boiss. has ten taxa, Sect. Stachybotrys Benth. has three taxa, Sect.
Scorodonia Benth. and Sect. Spinularia Boiss. have one each taxon (Ekim, 1982; Duman, 2000; Dénmez, 2006;
Doénmez, 2010; Ding, 2012).

The members of Teucrium genus grow in open, dry, rocky places (especially limestone and serpentine),
slopes and disturbed areas and tend to occupy exposed habitats. Most of the species are chamaephytes and under 50 cm,
and show a flowering peak at the end of spring-summer, but the flowering season of some Mediterranean species may
also extend into the autumn and winter (Kummerov, 1983).

The Aegean endemic species T. microphyllum belonging to Sect. Chamaedrys, including twelve taxa,
distributed in South Aegean Islands and South West Turkey (Dat¢a peninsula). T. microphyllum is known as Adayavsani
in Turkey (Dirmenci, 2012). Some specimens was collected from Datca Peninsula by Annette Carlstrom in 1987. The
Anatolian finds were published in Carlstrom (Carlstrom, 1987) but it is too late to publish in Davis and Greuter et al.
(Med-Checklist 24) (Greuter and Raus, 2006). Morpho-anatomical, karyological and ecological features of T.
microphyllum were investigated for the first time in this study. At the same time, the species description in Flora of
Turkey was expanded.

2. Materials and methods

The aerial parts of Teucrium microphyllum used in this study were collected in the flowering season (June,
2012) from Datga peninsula (around Knidos antique city) in Mugla province. The specimens were dried using standard
herbarium techniques and deposited in the Necatibey Education Faculty Herbarium, Balikesir University.

2.1 Anatomical methods

Anatomical observations were performed using specimens fixed in F.A.A (Formalin-Acetic acid-Alcohol)
during twenty four hours and then stored in 70 % ethanol (Feder and O’Brien, 1968). Anatomical investigations were
carried out on the cross-sections of the stems and the leaves. The cross-sections were dyed with phloroglucinol-HCI and
cleared with using chloral hydrate for observing better (Yakar-Tan, 1982). The photographs of the sections were taken
using Olympus BX51 microscope and Nikon Eclipse E600 microscope.

2.2 Morphological methods

Morphological features were determined on living and herbarium materials. About ten specimens were used
to determine the morphological characteristics. A Olympus SZX14 stereomicroscope with a drawing tube was used for
the morphological studies.

Also, trichome micromorphology was studied by Tabletop scanning electron microscopy (SEM). For SEM,
small pieces of stem and leaves, calyx, corolla and nutlet were investigated and photographed using a NeoScope JCM.
SEM studies were made in Basic Sciences Research and Applied Center, Balikesir University.

2.3 Ecological methods

The soil samples were collected from the localities at a depth of between 0-20 cm. The texture, total salt,
inorganic matters (P, K, Cu, Fe, Zn, Mn) and the percentage of organic matter were determined (Kagar, 1972; Bayrakli,
1987; Tiizliner, 1990). On the other hand, the associated species of T. microphyllum were determined for the ecological
observation
2.4 Karyological methods

All of the cytological observations were made using root tips (about 1-2 mm), germinated on wet filter paper

in petri dishes. After germination, fresh root tips pretreated in a-mono-bromonaphthalene at 4°C during 16 hours, and
then fixed with glacial absolute alcohol:acetic acid (3:1) 4°C during 24 hours. After 24 hours, these were deposited in
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70% ethanol at 4°C until analysis. The root tips were hydrolyzed in 1N HCI at room temperature for 8-8.5 minutes.
Finally, they were squashed and stained in 2% aceto-orcein. Karyotypes were determined using Image Analysis System
(BsPro200) on a personal computer (Martin, 2006). Cytological investigations were made in Necmettin Erbakan
University, Ahmet Kelesoglu Education Faculty, Plant Biology Research Laboratuary.

3. Results

3.1 Morphological Studies
Teucrium microphyllum Desf. (Syn: T. quadratulum Sm.)

Shrubby, much branched from the woody base. Stem 5-40 cm, densely white pubescent with sessile glands.
Leaves 5-10x2-5 mm, elliptic to narrowly lanceolate, crenate-dentate, slightly revolute-margined, acute at apex,
attenuate at base, discolour, green and puberulens above, white tomentose beneath, midrib impressed above.
Inflorescence raceme, vertisillasters distant below, approximate above, 2-4-flowered.
Calyx 4-6(-7) x 2-3 mm, not bilabiate, green to purplish, tube gren below, purplish towards to teeth, gibbous,
pedicellate, pedicel 3-4 mm long, white tomentose with long hairy and glandular papillate with sessile glands; teeth
almost equal, triangular-lanceolate, acute, almost 1/3 of calyx, glabrous inside, 10-nerved. Corolla 9-10 mm, pinkish-
purple, tube inside or slightly exceeding the calyx, sparsely long hairy and glandular papillate on tube, bearded on both
surface of lower lip. Stamens 4, didynamous, exserted from corolla tube, filament glabrous above, hairy below. Stylus
exserted from corolla tube, 2 short subequal branches, not gynobasic. Nutlets 2-3 mm long, oblong-obovate, blackish-
brown, glandular and eglandular hairy.

Examined Specimens
Turkey. C1 Mugla: Marmaris, around Knidos, 30 m, 13.06.2011, Ozcan (184), Dirmenci & Akgicek. From Knidos to
Marmaris, 1-1.5. km, 58 m, 36%41.119 K, 27°23.161° D, 16.05.2012°, Ozcan (207), Dirmenci & Yildirim.

Greece. Kreta, Namos Lasithiou, Eparchia Mirabellou Kalo Chorio (-Kalamafka), 35°06°29” N, 25%42°33”
E, 200 m, NN orchideenreiche Phrygana auf NE-exp Kalkstein Terra fusca, 13.05,1998. (N. Bohling), (B-Photo !); Near
Odigiritias, Roadside, 22.05.1984. (J.M. Shay Coll. No: 1335), (B-Photo !); Acheological site “Sedones” near Kamilari,
Rounded Knoll, several km W. of Kamilari, 20.05.1987. (J.M. Shay Coll. No: 1817). (B-Photo !); South of Sivas on
road to Listaros, steep slope below terracewith grazed shrubby vegetation. 31.05.1987. (J. M. Shay Coll. No: 1863), (B-
Photo !); Kommos, 1.3 km from W from Pitsidia, Midslope, N. facing, shiny leaves and red flowers. (J. M. Shay Coll.
No: 82-1247), (B-Photo !); Berg Kolas, NE-Flanke zwischen Aperi und Kato Lastos, 35°33°50” N, 27°10°20” E,
Kalkgestein, 650-900 m, 14.05.1982. (WG 19060- TR 6372), (B-Photo !); Eparchie Kissamos: Kap Koutri (alt
Phalasarna), 35°30°30” N, 23%34° E. Kalkfelsen, 5-30 m, 01.06.1982. (No: 19452). (B-Photo !); Ep. Ajios Vasillios,
Hang zwischen Preveli-Bucht und StraBe W der Schlucht 35°09°30” N, 24°28 E, Kalkfelstriften, z. T. Phrygana, 0-150
m, 22.05.1983. (N0:889). (B-Photo !); Tristomon, 35°49°20” N, 27°13°50” E, Ruderalstellen im Dorf. 10 m,
22.05.1982. (Raus 6534 & Pleger), (B-Photo !); Griechenland, Kreta, Nomos Chania, Sfakia, unterster Teil der Imbros-
Schlucht (Faragi imbrou) NE oberhalb Kommitades, ca. 200-300 m, Phrygana, 10.05.1998. (Leg E. Horandl & F.
Hadacek- Nr 8497 (B-Photo !); Griechenland, Kreta, Nomos Lassithiou, N Agios Nikolaos, Akrotiri Agios loannis NE
Voruas, Weg von den Windmiihlen S Voruas zum Kap, S-SE Hang des Berges Trouli, bei der Kapelle, 260 m, s. m.
Ernst Vitek. 14.05.2002, (B-Photo !).

As it is seen from figures. 1, 2 and 3, leaves curve to the abaxial side. There are glandular and eglandular
hairs both adaxial and abaxial sides but eglandular hairs are dense on the abaxialsides and mostly 1-2 celled. Calyx is
almost same length of corolla tube and gibbous at base. Stem is mostly woody.

3.2 Anatomical Studies
3.2.1 Stem

It is rectangle shaped just like the other members of the family. The epidermis consists of cubic or oval cells
forming a single layer and is surrounded by a thinner cuticle layer. Eglandular hairs are mostly 2-3-celled and glandular
hairs are densely one head and one stalk. There are 2-5 layers of collenchyma in the corner of the stem under the
epidermis. In the cortex, 3-5-layered parenchymatous cells are located under the collenchyma tissue. And some of these
cells include chlorophyll. The parenchymatic endodermis is 1(-2) layers. The vascular bundles at the corners are larger
than between corners. Cambium is indistinguishable. The phloem and the xylem members are clear. Phloem is not only
in the corners but also between the corners. But, it is more seriate in the corners. Xylem is 5-8-layered and phloem 4-5
layered in the corners. The pith is present at the middle of the stem, and it is completely filled up with large orbicular
parenchymatic cells and some of these cells include lignin (Figure 4)

3.2.2 Leaf

As it is seen Figure 5, the upper and lower epidermis cells comprise uniseriate, oblong or rectangular cells.
The abaxial epidermis cells are smaller than the adaxial ones (Figure 5-A, B). Both epidermis cells are covered with a
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cuticle. The adaxial cuticle layer is thick than the abaxial cuticle. There are eglandular and glandular trichomes on the
entire epidermal surface, but trichome density of abaxial side is more than adaxial side. Midrib is orbicular shaped and
has 5-6 layered collenchyma located above lower epidermis.

i 2%

Figure 1. T. microphyllum. A-General appearance, B- Floral stem, C- Calyx and leaves, D- Flowers

A D Dha s E
Figure 2. T. microphyllum. A- General apperance, B- Adaxial side of leaf, C- Abaxial side of leaf, D- Calyx, E-Corolla
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S00pm

Figure 3. SEM photographs of Teucrium microphyllum. A, B- Calyx, C, D- Upside of nutlet, E, F- Underside of nutlet,
G, H-Corolla, I-Adaxial side of leaf, K-Abaxial side of leaf, L-Stem.

The parenchymatic endodermis is 1(-2) layers. The vascular bundles at the corners are larger than between
corners. Cambium is indistinguishable. The phloem and the xylem members are clear. Phloem is not only in the corners
but also between the corners. But, it is more seriate in the corners. Xylem is 5-8-layered and phloem 4-5 layered in the
corners. The pith is present at the middle of the stem, and it is completely filled up with large orbicular parenchymatic
cells and some of these cells include lignin (Figure 4).

Phloem is 4-10 layers and xylem is 3-8 layers. Leaves are bifacial (dorsiventral). Palisade parenchyma cells are

usually 2, sometimes 3-layered under the upper epidermis. Spongy parenchyma cells are 2-4-layered under the palisade
tissue.
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Figure 4. T. microphyllum. Cross-sections of stem. A- General apperance, B- The region of between the corners, C- One corner of
stem (ct: cuticle, ep: epidermis, co: collenchyma, pr: parenchyma, en: endodermis, sc: sclerenchyma, ph: phloem, xy: xylem).

Figure 5. T. microphyllum. Cross-sections of leaf. A- Midrib, B- Mesophyll (ct: cuticle, ep: epidermis, ppr: palisade parenchyma, spr:
spongy parenchyma, xy: xylem, ph: phloem, co: collenchyma, pr: parenchyma, ad: adaxial epidermis, ab: abaxial epidermis).
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3.3 Karyological Studies

The somatic chromosome numbers of T. microphyllum are 2n = 30 (Figure 6). Besides, the basic
chromosome number in this species are x = 15. In addition to chromosome numbers, homolog chromosome pairs were
determined by the study of their total and relative length. Centromers and the type of chromosomes could be
determined. The chromosome morphology of the mitotic metaphase chromosomes of species are investigated according
to their total length, relative size and total haploid chromosome length. Detailed morphological characters are given in
Table 1 and the idiogram is shown in Figure 6-B.

Small arm length of the smallest chromosome is 0.53 um and the long arm length is 0.62 um. The largest
chromosome length ranges between 1.09-1.29 um. Whole chromosomes are metacentric. Total chromosome length
range between 1.15-2.39 um. In this study, chromosome number and chromosome morphology of T. microphyllum
were identified for the first time.
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Figure 6. T. microphyllum. A- Chromosome number. B- Idiogram

Table 1. Measuring of the somatic chromosomes in T. microphyllum ((um) (M and m:Metacentric)

Chr. Chromosome arms (um) Total Arm Total Centromer | Chr. Type
Pair Long arm Small arm | Length Ratio Length Index
(L) (S) (pm) | (L/S) (%)

1 1,29 1,09 2,39 1,18 4,16 9,07 m
2 121 0,97 2,17 1,25 3,67 8,25 m
3 1,24 0,80 2,03 1,55 3,03 7,72 m
4 1,01 1,01 2,02 1,00 3,83 7,67 M
5 1,24 0,77 2,01 1,60 2,93 7,63 m
6 1,10 0,83 1,94 1,33 3,16 7,35 m
7 1,04 0,77 1,82 1,35 2,93 6,90 m
8 1,01 0,67 1,68 151 2,54 6,38 m
9 0,97 0,70 1,67 1,37 2,68 6,35 m
10 0,88 0,71 1,60 1,23 2,71 6,06 m
11 0,90 0,68 1,58 1,32 2,58 6,00 m
12 0,85 0,65 1,50 1,32 2,45 5,67 m
13 0,74 0,67 1,41 1,10 2,54 5,35 m
14 0,70 0,58 1,38 1,35 2,22 5,22 m
15 0,62 0,53 1,15 1,16 2,03 4,38 m

3.4 Ecological Studies

T. microphyllum, an East Mediterrenean element, is distributed in Aegean Islands and SW Anatolia. The
species is element of the garig formation and has been determined to grow on clay-loamy soils, with pH 7.17, with
4.01% of organic matter, very little (<1.0) phosphorus and 162 mg/kg potassium. The saltness is brackish and limeness
is lower. The results obtained from ecological studies are shown in Table 2.

During the field trips, some associated species that share their habitats are detected. The associated taxa of
the T. microphyllum are Inula heterolepis Boiss., Olea europaea L., Origanum onites L., Phillyrea latifolia L.,

Taner OZCAN et al., Presence of Teucrium microphyllum in Turkey: Morpho-anatomical, karyological and ecological studies



86 Biological Diversity and Conservation — 6 / 3 (2013)
Sarcopterium spinosum (L.) Spach, Tymbra capitata (L.) Cav., Achillea cretica, Amygdalus sp., Arbutus sp., Genista
sp., Helichrysum sp.
4. Discussion

In this study, Aegean endemic Teucrium microphyllum was studied morphological, anatomical, karyological
and ecologically for the first time. Morphologic data obtained in this study was compared with Ekim’s (1982) data.

Description of the species was expended.

Table 2. The soil of T. microphyllum analysis results and comment

Analysis Values
Parameter Module Analysis Result Comment
Structure % 66 Clay loam
pH 7,17 Neutral
E.C. uS/cm 278 Brackish
Lime % 0,78 Lower lime
OrganicSubst. % 4,01 Good
P(Phosphor) mg/kg <1,0 Very little
K (Potasium) mg/kg 162 Enough
Cu (Copper) mg/kg 1,0(0,1) Enough
Fe (Iron) mg/kg 7,5(20,8) Enough
Zn (Zinc) mg/kg 1,4(20,1) Enough
Mn (Manganese) mg/kg 27,9(£2,5) Enough

Stems of Lamiaceae species are rectangular and there are collenchymatic tissue at the corners. Scleranchymatic
tissue covers the vascular tissue (Metcalfe and Chalk, 1983). The lower part of stem of T. sandrasicum O.Schwarz is
orbicular shaped and parenchymatic cells are 4-5-layered. Schlerenchymatic cells do not cover all over the vascular
bundle and they are like bouquets (Ding et al., 2008). The stems of T. polium L. and T. montanum L. have one-layered
collenchyma between the corners and 6-7-layered collenchyma in the corners. There are 4-5-layered parenchymatic
cells under the collenchymatic tissue. Endodermis consists of 1-2 layers (Ding et al., 2011). T. polium has a rectangle
shaped stem and epidermis consists of rectangular cells and this tissue is single layered (Dehshiri and Azadbakht, 2012).
The floral stem of T. microphyllum is rectangular and has thick cuticle (Figure 4). There are glandular and eglandular
hairs (Figure 3-L and Figure 4). Collenchymatic tissue has 2-5 layers in the corners. Vascular bundle has phloem (4-5-
layered), Xylem (5-8-layered) and schlerenchymatic cells. Sclerenchymatic cells forming bundles are between
endodermis and phloem. Ding et al. (2011) reported that abaxial and adaxial epidermises of T. sandrasicum consist of
uniseriate, oval and rectangular cells. T. microphyllum is almost similar T. sandrasicum. Epidermis cells of the adaxial
side are larger than abaxial side in T. sandrasicum and T. microphyllum. It is the same for T. polium and T. montanum
(Ding et al., 2011). The walls of abaxial epidermis cells are folded but adaxial epidermises are almost smooth and
thicker. This feature is same for T. polium, T. montanum and T. sandrasicum (Ding et al., 2008; Ding et al., 2011). T.
microphyllum has 1(-2)-layered collenchymatic tissue below the midrib, but T. sandrasicum, T. polium and T.
montanum have collenchyma both below and above midrib (Ding et al., 2008; Ding et al., 2011). As it was reported by
Lakusic et al. (2007), T. arduini L. has collenchymatic cells both adaxial and abaxial sides, too. Leaf is bifacial and the
mesophyll is clearly differentiated into palisade and spongy parenchyma (Figure 5-B). The palisade parenchyma
consists of usually 2 rarely 3 layers and spongy parenchyma is 2-4-layered. T. arduini, T. sandrasicum, T. polium and T.
montanum are also bifacial. T. arduini had 1-3-layered palisade and 2-3-layered spongy parenchyma (Lakusic et al.,
2007). T. sandrasicum are 2-layered palisade and 2-3-layered spongy parenchyma and it is same for T. polium and T.
montanum (Ding et al., 2008; Ding et al., 2011).

The basic chromosome numbers for the genus Teucrium have a big variation as x = 5, 8, 13, 16 (Darlington
and Wylie, 1955; Valde’S-Bermejo and Sanchez-Crespo; 1978). In Flora of Turkey (Giliner et al., 2000), the somatic
chromosome number of T. alyssifolium Stapf and T. divaricatum Sieb. subsp. divaricatum have been reported as 2n =
30 and 2n = 64, respectively. According to the results of Martin et al. (2006) studies, somatic chromosome number of T.
lamiifolium d'Urv. subsp. lamiifolium was observed as 2n = 32. In this study, somatic choromosome number of T.
microphyllum was found as 2n = 30 and has showed idiogram and chromosome morphology of the species for the first
time.

After analyzing soil structures of T. microphyllum, the soil has a neutral pH and it is lower limy. Inorganic
matters (except phosphor) are enough. And associated species of the species were determined with this study.
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Abstract

Distribution of Carduus transcaspicus Gand. subsp. macrocephalus (Arénes) Kazmi in Turkey is determined.
Differences between C. transcaspicus subsp. macrocephalus and relatives are discussed. In addition, description, localities,
distribution map and key of allied species are given.

Key words: compositae, morphology, new record, revision, taxonomy

*

Tiirkiye florasi i¢in yeni bir kayit: Carduus transcaspicus Gand. subsp. macrocephalus (Arénes) Kazmi

Ozet

Carduus transcaspicus Gand. subsp. macrocephalus (Arénes) Kazmi’nin Tirkiye’deki yayilist belirlenmistir.
Carduus transcaspicus subsp. macrocephalus ile yakin akraba tiirleri arasindaki farkliliklari tartigilmistir. Ayrica, betimi,
lokaliteleri, yayilis haritasi ve akraba tiirleri ile ayrim anahtari verilmistir.

Anahtar kelimeler: compositae, morfoloji, revizyon, taksonomi, yeni kayit
1. Introduction

The genus Carduus L. is annual to perennial and spiny member of Asteraceae (tribe: Cardueae), including ca. 90
species distributed in Eurasia (mainly in the Mediterranean region), Northern Africa, West Asia and introduced in America
and Australia (Tamamschian, 1963; Davis, 1975; Kadereit and Jeffrey, 2007).

The most recent revisionary study on Carduus species grown in Turkey was carried out by Davis (1975) for the
Flora of Turkey. In Flora of Turkey, 16 species (28 taxa) of which 4 (9 taxa) are endemic to Turkey and 4 doubtfully recorded
species were given. The members of the genus were established as 16 species (27 taxa) in the checklist of Turkish Carduus
species, by Arabaci (2012).

After the Flora of Turkey and supplements, a number of taxa belonging to different genera have been recorded for
the flora of Turkey (Dogan and Duran, 2010; Dénmez and Ugurlu, 2010; Oner et al., 2010). The comprehensive revisionary
study on the Turkish Carduus species was performed by the authors since 2008. During the field studies carried out in the year
2012, some interesting specimens were collected from Van province, in Turkey (Figure 1). The specimens could not be
identified using the Flora of Turkey and its supplements (Davis, 1975; Davis et al., 1988; Giiner et al., 2000). Hence, the
records in the floras of neighbouring countries and other relevant literature were examined (Boissier, 1875; Hayek and
Markgraf, 1931; Tamamschian, 1963; Kazmi, 1964; Franco, 1976; Rechinger, 1979; Greuter, 2006-2009; Arabaci, 2012). In
addition, the specimens were compared with the Carduus specimens deposited in B, E, EGE, G, ISTE, ISTF, K, KNYA, LE,
VANF, W and WU herbaria. After all throughout studies we have concluded that these specimens belong to Carduus
transcaspicus Gand. subsp. macrocephalus (Arénes) Kazmi. Differences between this newly recorded taxon and relatives are
discussed. In addition, description, localities, distribution map and key of allied species are given. Collected plant materials
were deposited in the Herbarium of Inénii University (INU), in Malatya.
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Figure 1. Distribution of Carduus transcaspicus subsp. macrocephalus (A) in Turkey

Carduus transcaspicus Gand. in Bull. Soc. Bot. France 65:37 (1918) (Figures 1 and 2).
Syn.: C. nigrescens Vill. subsp. hamulosus (Ehrh.) Arénes var. persicus Arénes, in Mém. Mus. Nat. Hist. Nat. Paris
Nouv. Sér. 24: 203 (1949).

subsp. macrocephalus (Arénes) Kazmi, in Mitt. Bot. Staatssamml. Miinchen 5: 405 (1964). Proposed Turkish
name / ¢engelli kangal.

Syn.: C. nigrescens Vill. subsp. hamulosus (Ehrh.) Arénes var. macrocephalus Arénes, in Mém. Mus. Nat.
Hist. Nat. Paris Nouv. Sér. 24: 302 (1949).

C. uncinatus M. Bieb. subsp. transcaspicus Rech. f., in Ann. Naturh. Mus. Wien 54: 15 (1944) non C.
transcaspicus Gandog.

) : i W
o ) &
Figure 2. Carduus transcaspicus subsp. macrocephalus. A — habit, B — median cauline leaf, C — capitulum
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Type: Persia borealis (Iran). jugi Elbursensis in reg. subalpine, in valle Lur ad pagum Getschesér, c¢. 2200 m, 18.vi.1902, J.
& A. Bornmiiller 7288 (holotype G photo!; isotype P, W!).

Perennial. Stem 50-100 cm, erect to ascending, narrowly winged in middle, branched almost from base, ribbed-sulcate,
subglabrous below, sparsely arachnoid above. Basal leaves 18-23 x 2-4 c¢m (including 5-8 cm petiole), linear in outline, pinnately
lobed, lobes oblong to broadly triangular, obtuse, with apical spine up to 1.5 mm, subglabrous above, sparsely arachnoid beneath;
cauline leaves diminishing from base to inflorescence, median cauline leaves 10-15 x 1.5-4 cm, oblong to linear in outline,
pinnatisect to 1/2 to 4/5, lobes 5-7 pairs, oblong to ovate-triangular, subacute, spine weak, up to 2.5 mm, subglabrous above, sparsely
arachnoid beneath; peduncles 5-15(-20) cm long, white tomentose, narrowly winged below, unarmed and leafless above. Capitula
solitary, 2.5-4 x 3-5 cm. Involucres 1.5-2.5 x 2-3.5 cm, subglobose, umbilicate; phyllaries 8-10 seriate; outer 5-9 x 0.5-1 mm, linear-
lanceolate, recurved in distal 1/2, with 0.8-1 mm apical spine, sparsely arachnoid; median 10-15 x 1.5-2 mm, narrowly ovate to
lanceolate, abruptly narrowed into uncinately recurved prolongation in distal 1/2, with c. 1 mm apical spine, glabrous; inner 18-22 x
1-1.3 mm, linear, patent to flexuous at the apex, with 0.5 mm apical spine, glabrous. Corolla purple, 18-22 mm, unequally 5 lobed to
1/4-1/3, shorter lobes 4-5 mm, longer lobes 6-7 mm; style 9-11 mm, exserted or not, shortly bilobed; filaments 2-2.5 mm, hairy,
anthers 6-7 mm, acute. Achenes 3-5 x 1.5-2 mm, oblong, yellowish-brown, slightly asymmetric, compressed, umbo c. 0.4 mm, ring
stramineous, narrow. Pappus 12-17 mm, scabrous, whitish.

Flowering and fruiting period from June-July.

Distribution in Turkey: B9 Van. 4 km from Gevas to Van, 1640 m, grassland, 05.vii.2012, T.Arabac1 2745 & S.Kostekci
(INUY).

General distribution: Iran.

Three Carduus taxa grown in Turkey are closely relatives by habit, leaf spines (weak and short less than 3 mm) and
involucres characteristics. A species key of this group, in which the most useful characters are considered, is given below:

1. All phyllaries adpreSSEd ... ...uuen ittt et et e et e et et a e C. adpressus
1. Outer and median phyllaries recurved at least at apex
2. Biennial; outer and median phyllaries recurved towards apex ..............ccoeveiiiriiniiainineiiiieinn, C. hamulosus

2. Perennial: outer and median phyllaries abruptly narrowed into uncinately recurved prolongation in distal 1/2
......................................................................................... C. transcaspicus subsp. macrocephalus.

4. Conclusions

Carduus transcaspicus s.l., C. hamulosus s.I,. and C. uncinatus s.I. are problematic species complex of the genus Carduus.
There are some treatments on the taxonomy of this group (Tamamschian, 1963; Kazmi, 1964; Franco, 1976; Rechinger, 1979). These
three species differ in terms of hairiness of stem, leaves, involucres, shape and size of phyllaries. C. transcaspicus subsp.
macrocephalus is similar to C. hamulosus but it is easily distinguished from C. hamulosus by its median phyllaries that uncinately
recurved in distal 1/2 (not recurved at apex). It differs from C. uncinatus by its perennial habit (not biennial), subglabrous leave upper
surface (not hairy-pubescent-arachnoid) and subglabrous involucres (not arachnoid) (Table 1).

Table 1. Comparison of diagnostic characters used to distinguish new species and allied taxa

Species C. transcaspicus C. transcaspicus C. hamulosus s.I. C. uncinatus s.l.
subsp. transcaspicus subsp. macrocephalus

Habit perennial perennial biennial biennial

Stem 50-100 cm, arachnoid | 50-100 cm, subglabrous | 20-60(-100) cm, sparsely | up to 100 cm, white
below, densely white | below, sparsely | arachnoid tomentose
tomentose above arachnoid above

Leaves glabrous-pilose-sparsely | subglabrous above, | sparsely hairy above, | arachnoid-hairy-
arachnoid above, | sparsely arachnoid | grey-tomentellous below | pubescent above,
densely arachnoid | beneath tomentose below
beneath

Involucre sparsely or densely | glabrous or sparsely | subglabrous arachnoid
arachnoid arachnoid

Median sometimes + widely | abruptly narrowed into | recurved towards apex uncinately recurved in

phyllaries divaricates or + | uncinately recurved distal 1/2
subrecurved prolongation in distal 1/2

Capitula (cm) 2.5-4 x 3-5 2.5-4 x3-5 2-4 x2.5-5 2-3x25-4

Corolla (mm) 19-22 18-22 16-25 21-23

Achene (mm) 30-40 30-50 30-40 20-40

Papus (mm) 14-17 12-17 11-17 10-14

Carduus uncinatus was given as doubtful record with three specimens in Flora of Turkey (Davis, 1975). One of these
specimens was recorded from Kirklareli by Hermann. But no Turkish material has been seen by Davis and the authors. Detailed field
studies performed in Thrace, but the distribution of C. uncinatus in this locality could not be confirmed. The other specimens
collected by Huet from Erzurum and Hewitt (565) from Agr1 were examined by Davis and indicated as a somewhat intermediate
specimen between C. hamulosus Ehrh. and C. uncinatus. After our investigations based on the photo of Hewitt (565), we have
concluded that this specimen is a variant of C. hamulosus.
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The main differences between C. transcaspicus subsp. transcaspicus and subsp. macrocephalus are seen in plant
indumentum and phyllaries shape. C. transcaspicus subsp. macrocephalus differs from subsp. transcaspicus by its glabrous to
sparsely arachnoid stem, leaves and involucral phyllaries. Further, its median phyllaries abruptly narrowed into uncinately recurved
prolongation in distal 1/2 whereas in subsp. transcaspicus median phyllaries are sometimes + widely divaricates or + subrecurved
(Table 1). The specimens collected from Turkey are quite similar to subsp. macrocephalus. Thus, the distribution of C. transcaspicus
subsp. macrocephalus in Turkey is firstly recorded by this study.
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Appendices

Additional specimens examined

Carduus hamulosus Ehrh. — Turkey: Agr1 North of Dogubeyazit, 5300 ft., mixed pastures, 03.vi.1971, Hewitt 565 (E
photo); A9 Kars: 14 km from Kars to Selim, 1700 m, 16.vii.2007, T.Arabaci 2593-b (INU).

C. hamulosus subsp. hystrix (C. A. Mey.) Kazmi: — in pratis siccis montium Taliisch (Talysh), 105-150 m, C.A.Meyer
(type: LE photo); B9 Van: 83 km from Dogubayazit to Van, 1900 m, 28.vi.2008, B.Y1ldiz & T.Arabaci 2679 (INU); B10 Igdir: Agri
Mountain, Korhan plateau, 2150 m, 13.viii.2007, T.Arabaci 2604 & T.Dirmenci (INU).

C. transcaspicus subsp. macrocephalus — Iran: In montibus inter Budjniird et Morawe Tappeh, 25-27. vii.1937,
K.H.Rechinger 1905 (type of C. uncinatus M.Bieb subsp. transcaspicus Rech.f.: W).

C. transcaspicus Gand. subsp. transcaspicus — lran: Iter transcaspico-persicum. Regio transcaspica, Kisil-Arwat,
Karakala, in pratis subalpinis montis Snndsodagh, 18.05.1901, P. Sintenis 1734 (type: G photo, W).

C. uncinatus M.Bieb: — Caucasus (type: LE photo).

C. uncinatus subsp. davisii Kazmi — Crimea: Distr. Yalta, above Nikita, 350 m, limestone quarry, 02.06.1959, Davis
33329 (type: K photo).

(Received for publication 23 March 2013; The date of publication 15 December 2013)
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Abstract

The Great Bustard (Otis tarda) is the biggest species in the western Palearctic species of the Otididae and the
Male Great Bustard (Otis tarda) is one of the heaviest flying birds. The species is globally threatened species classified
as “Vulnerable” by IUCN (IUCN, 2012) and is listed in the CITES appendix II. In brief The Great Bustard (Otis tarda)
world population is estimated to be 44.054-57.005 individuals in 2010, of which about 57-70% occur in Spain. Turkey
occurs only 1-2% of world population.

Between March 2010-October 2011 and March-May 2012 censuses of Great Bustards (Otis tarda)population
was carried out in Altintag Plain Wildlife Development Area, Kiitahya, Turkey. The total numbers of birds counted
during 3 breeding, 2 summer and 1 wintering period as a result of field survey including a total of 20 months was 8
individuals (2 males, 5 females and 1 second year male) in 1 lek area. In survey area important threats to the population
include use of pesticides and rodenticide, collision with power lines, habitat loss through infrastructural changes
(construction of a motorway and airway), disturbance in breeding areas and illegal hunting. Therefore, immediate
conservation actions are urgently required to save this extremely endangered population from extinction.

Key words: Otis tarda, Great Bustard, Otididae, Turkey

*

Kiitahya/Altintas ovasindaki Biiyiik Toy Kusu (Otis tarda)'nun populasyonu iizerine bir ¢alisma

Ozet

Biiyiik toy kusu (Otis tarda), Otididae familyasinin Bat1 Palearktik de bulunan tiirlerinden en biiyiik olanidir ve
erkek toy kusu, ugabilen en agir kuslardan biridir. Bu tiir, Kiiresel Tehlikedeki Kuslar Listesi’nde (IUCN, 2011) Hassas
“Vulnerable’ ve Bern sozlesmesinde EK-II statiisiindedir. Toy kusunun diinya populasyonu, su anki tahminlere gore
44.054 ile 57.005 birey arasindadir ve en genis populasyon Ispanya’dadir (% 57-70). Tiirkiye ise diinya
populasyonunun % 1-2’ sini barindirmaktadir.

Biiyiik toy kusu populasyonunun sayimlari Mart 2010-Ekim 2011 ve Mart-Mayis 2012 tarihleri arasinda
Kiitahya ili Altintag ilgesinde bulunan Yaban Hayati Gelistirme Sahasi iginde gergeklestirildi. 3 tireme donemi, 2
yazlama ve 1 de kislama donemi olmak iizere toplamda 20 aylik arazi ¢aligmalart sonucunda, 1 toplanma (Lek) alani
icinde toplam 8 (2 erkek, 5 disi ve 1 iki yasinda erkek) birey tespit edildi. Calisma alani i¢inde bu tiirii tehdit eden
faktorler arasinda pestisit ve rodentisit kullanimi, elektrik hatlar1 ile ¢arpismalar, altyapisal degisikliklerle (anayol ve
havaalani ingaati1) habitat kayiplari-kesikliligi, ireme alanlar1 igindeki insan kaynakli huzursuzluk ve yasadisi avcilik
biiylik dneme sahiptir. Bu nedenle, alanda yasayan ve son derece tehlike altindaki bu populasyonun devami i¢in acil
olarak koruma 6nlemleri alinmasi gerekmektedir.

Anahtar Kelimeler: Otis tarda, Biiyiik Toy Kusu, Otididae, Tiirkiye
1. Introduction

The great bustard (Otis tarda) is the biggest species in the western Palearctic species of the Otididae and the
Male Great Bustard (Otis tarda) is one of the heaviest flying birds(Anonim, 2004). The species is a globally threatened
species, classified as “vulnerable” under current IUCN conservation criteria (Alonso et al., 2003; IUCN 2012; Kilig
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and Karakas, 2005) and is listed in the CITES appendix II. During the last two centuries its Palaearctic distribution
range has decreased due to habitat changes caused mainly by agricultural transformations and human infrastructures,
Hunting, (Alonso et al., 2003; Kili¢ and Karakas, 2005), Modernisation of agriculture and irrigation methods and using
pesticides, rodenticides and insecticides (Karakas and Akarsu, 2009; Kili¢ and Karakas, 2005). Particularly during the
last decades, many central European populations of the species have declined to extinction or severely endangered
(Alonso et al., 2003), except in Iberia, where populations are considered stabilised, and in Russia, where an increase has
been reported (Karakas and Akarsu, 2009).

The Great Bustard (Otis tarda) world population is estimated to be 44.054-57.005 individuals in 2010, of
which about 57-70% occur in Spain, while Turkey occurs only 1-2% of world population (Alonso and Palacin, 2010).
Turkey’s population was estimated as 800-3000 individuals in early 1990s, 145-4000 individuals in 1996, 3000-6000
individuals in 2000, 764-1250 individuals in 2004, 500-1000 individuals in 2005, 764-1250 individuals in 2008, 1066
individuals in 2009 and 400-1000 individuals in 2010 (Kollar,1996; Morales and Martin, 2002; Kili¢ and Karakas,
2005; Palacin and Alonso, 2008; Karakas and Akarsu, 2009; Alonso and Palacin, 2010). The species has two discrete
subpopulations in Turkey; one of them is located in inner Anatolia and inner part of Southern Anatolia, the other one is
located in Eastern and South-eastern Anatolia (Karakas and Akarsu, 2009; Kili¢ and Karakas, 2005). Altintas plain is
one of the important population area of the Great Bustard in western of Turkey due to it has status of Wildlife
Development Area.However, Altintas plain is a one of the 97 Important Bird Area (Yarar and Magnin, 1997).

Main purposes of this study are to find out population, Lek areas and possible negative factors in breeding and
spreading of Great bustard (Otis tarda) in WildLifeDevelopment Area in Altintas, Kiitahya.

2. Materials and methods
2.1. Study area

Altintas Plain Wildlife Development Area is located on the South of Kiitahya, with coordinates 39%04°-39°12
N, 29955°-30°08” and its total area is 15.040 hectares. Altitude of the area varies between 1000-1414meters. The current
status of the area is Wildlife Development Area and there are approximately 12 villiages within the area with a total
population of 5000people.

Continental climate dominates the area, thus, summers are hot and dry; and winters are cold and rainy.
Average annual temperature is 10,7 °C, average annual sunshine duration is 69,5 days, number of average annual rainy
days is 120,5, average annual rainfall is 547,3 (kg/m?), average annual relative humidity is % 58. Highest average
temperature occurs in July and August, while lowest average temperatures ocur in January and February.

2.2. Methods

Field surveys were carried out between March 2010 — October 2011 and March 2012 — May 2012 in Wildlife
Development Area which is located in Kiitahya Province Altintag District. Investigations were carried out via a 4x4
terrain vehicle by following available road network with 10-30 km/h speed and by waiting for 45-60 minute durations
on spots that have full sight of the area — spot observation method — (Hellmich and idaghdour, 2002). As equipments,
10x50 Bushnell binoculars, Konus brand telescope (with 15-45 magnification), Sony Alfa 200 brand camera with Sony
brand 75-300 lens and JVC brand GZ-MG330AU model video camera were used.

For breeding season with high male and female population, countings were concentrated on March-April
months, and for post-breeding season, countings were concentrated on August-September months. Besides, countings
were also carried out regularly in other months, at least once in a month.

Observations were carried out 5 hours after the dawn and 3 hours before the nightfall since during these
periods great bustard is very active, and during these periods meteorologic events like heat mist that prevents
determining the bird’s sex and age from long distances are very litte or none (Martinez, 2008).

When bustard was observed, date, hour, geographical coordinates, habitat type, its (their) number, sex and age
was recorded. In addition to these, foot prints of the great bustard, and feathers that it lost while shedding or preening
were collected as evidence for bird’s presence at the area. Finally, all of these data were marked on a 1:25.000 scale
map. Moreover, during the investigations, local people were interviewed about the presence of the bird in the area.
However, data obtained by interviews weren’t added to the countings; but spots that the bird was seen were observed
more carefully. For checking oral expressions, a photograpgh of Grey heron (Ardea cinerea) was shown as bustard
(Hellmich and idaghdour, 2002).

Counting results were evaluated under 2 sub-headings as March-July Breeding Season and August-February
Post-Breeding Season. Moreover, post-breeding season was then separated and evaluated as August-November
Summering and December-February Wintering season.

3. Results

Field surveys carried out between March 2010-October 2011 and March 2012-May 2012 in Altintas Plain
Wildlife Development Field which is located in Kiitahya Province Altintag District are summarized below. As a result
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of the field investigations, a field was identified as bustards’ gathering field (Lek area). Moreover, during the field
studies, footprints, faeces and feather samples belonging to the bustard were found.

3.1. Breeding season

In the observations belonging to 2010 breeding season, on 1025 mt., only during the observation conducted in
April one male individual was observed. However, in this breeding season, any other female or male individual was not
observed. During the 2011 breeding season, on March and May, two male individual were seen in breeding feather; on
April, two male individuals were seen in breeding feather while they were performing breeding behavior. On june 2011
one male individual and on July 2011 two male individuals were observed while feeding in breeding feather. All of the
male individuals observed in 2011 breeding season, were observed at the same spot, at 1051 mt. However, at this
season, no female individuals were observed.

In 2012 breeding season, during the observations conducted in March, neither male nor female individuals
were observed. During the observations conducted in April, a total of two male individuals were observed; of them,
one was performing display behavior and the other one was feeding.

During 2010, 2011 and 2012 breeding seasons, it couldn’t be determined whether the male and female
individuals breeded or not. Moreover, it couldn’t be determined whether bustards build nest or not. Accordingly, this
species’ breeding success in this area couldn’t be calculated.

3.2. Post-breeding season

This season comprises the period between August-February and is separated into two sections as August-
Nowember summering season and December-February wintering season.

3.2.1. Summering

During the 2010 summering season, at 1052 mt, a young male aged 2 was observed while resting on the
harvested plains and faeces sample belonging to this individual was found. In september, at 1082 mt. a female bevy
consisting of 5 individuals was observed. In the female bevy observed in this period, no nestlings were observed.
Finally, on October 2010, one male individual was observed on 1060 mt. After this date, during 2010 summering
season, no other individuals were observed.

As for 2010 summering season, during the observations conducted in August and October no individuals were
observed. However, great bustard feathers were found at one spot during the observations in August, and at two
different spots, during the observations in October.

3.2.2. Wintering

During the 2010 wintering season, only in December, 2 male individuals were observed at 1028 mt. During
this season, other than 2 male individuals, no female or male individuals were observed.

During the 2011 wintering season, no observations were conducted, since field surveys were concluded.

As a result, since we couldn’t catch via several methods and couldn’t mark in some way to distiguish them
from each other, population number that we’ve declared as the study result is the maxiumum number of the species
observed at one time. According to this, depending on the observations, maximum number of bustard in the field is 1
young male (2 years old), 5 females and 2 male individuals. Sex ratio of the population is 1:1,6 (male:female).

4. Discussion

The Great Bustard (Otis tarda) is the biggest one among the species from Otididae family’s West Palearctic
and male bustard is one of the heaviest birds that can fly. This species is in “Vulnerable” status in the list of birds under
Global threat (Kili¢ and Karakas, 2005; Kiziroglu, 2008; TUCN, 2012) and in SPEC 1 status in Europe, in Class 1 status
in China and in EK-II status in Bern Contract (Gao, et al., 2008; Morales and Martin, 2002). In our country, as the result
of annual hunting regulations determined by Land Hunting Code numbered 4915 and by Central Hunting Commission
that is authorized by this code, hunting or catching of Bustard alive is prohibited since 1977. According to current
estimations, world population of bustard is between 44.054-57.005 individuals and the widest population is in Spain (%
57-70). Turkey is housing about % 1-2 of the population (Alonso and Palacin, 2010).

During the working period, the number of bustards counted in the area is 8 (5 females, 2 males and 1 young
male). The most current bustard number in Turkey is declared 200-300 breeding couples as according to Karakas and
Akarsu (2009), and 400-1000 individuals according to Alonso and Palacin (2010). The number we’ve obtained as the
result of the study represents % 0,008-0,02 of the population estimated in Turkey and % 14-18 x 10 of the world
population estimation.

The bustard is local since it is observed during whole year in the observations conducted in our working area.
This conclusion is also verified by the interviews conducted with the local people and is also in accordance with
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Kiziroglu (2008; 2009). However, we came up with the idea that the female individuals are in somewhere else outside
the area in the post-breeding season, since during the study period, the female individuals are observed only in the
observation conducted in September 2010 and they were not observed in the observations conducted in post-breeding
season. However, an accurate conclusion cannot be made since we do not have clear data.

In the observations conducted in the working area which comprises 3 breeding seasons, the site called as
Domalankir1 Hill, which is mainly composed of fallowed areas and where it is possible to oversee a distance over 1 km
(Morales and Martin 2002; Alonso, et al., 2000), is determined as “Lek Field”, after male individuals with breeding
feather were observed. According to Moreira et al. (2004), during the breeding season, while males mainly prefer
fallowed areas, the females mainly prefer cereal areas and they watch the males’ exhibiton behaviours by hiding
themselves. This conclusion explains why we didn’t see the female individuals during our observations in 2011 and
2012 breeding seasons, while we have seen the breeding males.

During our working period, while we have seen males with breeding feather and breeding behavior, it couldn’t
be observed whether they have breeded with the females or not. Moreover, despite the regular observations conducted
between May-August, within the working area, we couldn’t determine any nesting area belonging to the species.
Accordingly, during our study period, species’ breeding success in Altintag Plain Wildlife Development area couldn’t
be determined. However, observation of one young male individual in August 2010 proves that in 2008 a successful
breeding took place for at least 1 couple. These results make us think that females of this species build nest in
somewhere else, outside our study area, however we cannot make an accurate conclusion since we do not have clear
data.

Moreover, when the faeces sample belonging to 2 year old young male was investigated, affirming that Lane et
al. (1999), it is understood that it prefers wheat and barley seed, much more than invertabrate and green plant material.

Factors threaten the population of great bustard are reported as; by Kili¢ and Karakas (2005) and Hellmich and
Idaghdour (2002): illegal hunting, agricultural reinforcements such as watering and pesticide usage, habitat losses via
infrastructural changes such as construction of roads and energy lines, disturbances occurred during agricultural
activities and accidents caused because of energy lines or antennas; by Alonso, et al., (2005): illegal hunting, collisons
with electric lines, agricultural concentration on breeding areas; by Pinto, et al., (2005) and Raab et al.,(2010):
Agricultural concentration, illegal hunting, construction of road and energy lines, forestation; by Abdulkarimi, et al.,
(2010): presence of human beings and disturbance especially during breeding season, destruction of suitable habitats
with the widening of agricultural watering systems and illegal hunting. As is seen, one of the threats that all of the
authors consider important is the illegal hunting of the species. Although Altintag Plain Wildlife Development Area, our
study field, is protected and hunting is strictly prohibited, it is known that some hunters from the villages located in the
area and some outsiders hunt rabbit illegaly and are arrested. Of course, while rabbit hunting, in case of encountering a
bustard, it is impossible to not to desire hunting it, so as, this conclusion is verified during the interviews conducted
with the local people.

Chemical substances such as rodenticides etc. have been reported to be an important risk for nontarget species
- either by consumption of processed seed/birdseed (primary poisoning) or by secondary poisoning when predators eat
poisoned animals). Since bustards are also an omnivor species, they are seriously affected by these chemical substances,
because both processed seeds and poisoned rodents are potential parts of their nutrition styles (or since it directly dies,
or its chances of survival is prevented because of decreasing breeding or increasing patogen and parasite load). Best
example to this condition is the mass death of some non-target bird and mammal species (Buteo buteo, Melanocorypha
calandra, Columba livia, Lepus granatensis) after widely usage of rodenticides against field mouse (Microtus arvalis)
population in the agricultural fields of Castilla y Ledn area in North Spain (Lemus, et al., 2011). During the study
period, although we have not encountered any death of bustard because of being exposed to chemical substances in
Altintag Plain Wildlife development area, it was learned via the interviews conducted with the local people that, in the
previous years, several bustards died because of many chemical drugs such as Ester, Calamity, Durshan, either by
directly spraying onto crops or by mixing with wheat-barley and locating on field edges against rodents.

In his study investigating the effects of human activities on Great bustard’s behaviour, Sastre, et al., (2009) has
identified vehicle traffic and pedestrians as the main cause of disturbance. Moreover, he states that, motorcycles, dogs,
helicopters and planes are also harmful, depending on the duration of continuity and its abundance. He declares that,
these disturbances cause the flight responses which increases the possibility of hitting to electric lines, which is the main
cause of unnatural death causes for the bustard. When this conclusion is evaluated regarding our study area, there is a
village at 1700 mt. Northeast of the Lek area in the area, there is a main road at 1000 mt. east in the southwest direction;
there are electric lines at 960 mt. north in southwestern direction and at 1400 mt east in southeast direction. As a
consequence, especially during the breeding season, when bustard moves because of disturbance caused by the vehicles
passing from the main road and the local people and stray dogs, there is high risk of hitting to the electric lines, even
though the lines are marked. Moreover, there is an airport construction site at 9 km. southeast of the Lek area. When the
airport construction is completed and is avaliable for air traffic, the disturbance caused by the planes passing over the
gathering point, will decrease this species’ breeding success and will cause the extinction of this already rare species in
this area.
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In the 12 villages located in study area, the number of people is about 5000 and almost all of the source of
income depends on grain and beet agriculture. It is estimated that, ovine and bovine breeding performed with a number
varying between 2500-4000. Agriculture and shepherding activities cause less disturbance compared to other factors
and generally they don’t cause the bustard’s flight response (Sastre, et al., 2009). However, it was observed that,
performance of these activities around “Lek Area” during breeding season, disturbs the bustard and it is considered that,
as a consequence of this, species’ breeding success or nesting success may be affected negatively.

As a result, the population determined in the working area during our working period is 8. Population’s sex
ratio is 1:1,6 (male:female). As a consequence of this condition, if protecting precautions are not immediately taken
against the factors threatening this species in this area, during the forthcoming ten years, extinction of this population in
Altintag Plain Wildlife Development area is inevitable.
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Abstract

The aim of this study was to determine morphogical and physiological characteristics in Lolium perenne
genotypes, gathered from pastures of Trabzon, Rize, Erzincan and Erzurum provinces in 2001-2002 years. Total 32
gathered Lolium perenne genotypes (31 collected ans 1 control) were grown in Erzurum climatic conditions. Plant
characters, plant height, flower length, flower number, kernel length, kernel weight, branch number, stand, leaf number,
flowering time, maturation date, thousand kernel weight, germination speed, germination power, leaf length, leaf width,
stem thickness and spike length were taken. Result revealed that genotypes 1430, 1516, 1652, 1535, 1785, 1636, 1526
and 1541 were determined as promising genotypes and they should be placed in breeding programs. Considering plant
height as indicator character in kernel and hay yield flower number, flowering and maturity times and germination
power were determined as efficient characters in genotype selection in Lolium perenne breeding. More detailed studies
are needed in genotype selection of breeding programs.

Key words: Lolium perenne, collection, morphogical, physiological, characterization.

*

Dogal meralardan toplanan c¢ok yillik ¢im (Lolium perenne) genotiplerinde
bitkisel 6zelliklerinin belirlenmesi

Ozet

Bu caligmanin amaci 2001 -2002 yillarinda Trabzon, Rize, Erzincan ve Erzurum bdlgelerinde meralardan
toplanan Lolium perenne (¢ok yillik ¢im/ingiliz ¢imi) genotiplerinde morfolojik ve fizyolojik karakterlerin
belirlenmesine ¢alisilmigtir. 31 adet toplanan 1 adet kontrol olmak tizere toplam 32 Lolium perenne genotipinde
Erzurum iklim sartlarinda bitki boyu, ¢igek boyu, ¢igek sayisi, tohum boyu, tohum eni, yandal sayisi, bitkinin durusu,
yaprak sayisi, ¢igeklenme giin sayisi,tohum olgunlastirma tarihi, bin tane agirligi, ¢imlenme hizi, ¢imlenme giici,
yaprak boyu, yaprak eni, sap kalinligi ve basak boyu gibi bitki karakterleri belirlenmistir. Sonuglar gostermistir ki,
1430, 1516, 1652, 1535, 1785, 1636, 1526 vel541 nolu genotiplerin ileri 1slah programlarina aktarilmasi gerektigi
ortaya konulmustur. Bitki boyu indicator olarak esas alindiginda tohum, verim, ¢icek sayisi, ¢iceklenme ve tohum
olgunlagtirma tarihi ve ¢imlenme hiz1 Lolium perenne genotiplerinin se¢iminde etkili karakterler olarak belirlenmistir.
Islah programlarinda genotiplerin se¢imi i¢in daha fazla ¢aligmalara ihtiyac vardir.

Anahtar kelimeler: Lolium perenne,toplama, morfolojik, fizyolojik, karakterizasyon.
1. Introduction
Having eight species in Gremineae family, Lolium perenne is one of the important genus. With two important

ryegrass species, italian ryegrass (Lolium multiflorum Lam.) and perennial (Lolium perenne). Lolium perenne (gok yillik
¢im/ingiliz ¢imi) is perennial plant and is native plant in temperate/cold regions in the world (Saglamtimur et al., 1989;
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Soya et al., 1997; Avcioglu et al., 1999). Having hairless and bunch appearance, it is a high yielding crop for
grazing/hay when growing environment is favorable (Sehirali, 1997). Lolium perenne is known as the first cultivated
plant among forage crops(Schoth, 1963), and it is well adapted to Europe, Southern Asia coastal and southern areas of
America; ryegrass could easily produce not only kernel yield but hay yield if it is grown favorable climatic conditions,
especially sufficient amount rainfall/irrigation (Tokluoglu, 1979; Saglamtimur et al., 1989; Sehirali, 1997; Soya et al.,
1997). Lolium perenne is one of the common forage grasses cultivated in all parts of Turkey The cultivation of Lolium
perenne is not stable. Such essential property of Lolium perenne is its ability to give stable and high hay yield if given
with adequate water and nutrients (Balbay, 2008). The amount of yield commonly depends upon genetic performance in
Lolium perenne (Johnson, at al., 2002). Flowering and maturation times plays important role in kernel and hay yield,
besides in stress tolerance and differences on flowering and maturation times in ryegrasses significantly depends on
climatic conditions (Saglamtimur et al., 1989; Sehirali, 1997; Gilliland et al., 2000). Literatures stressed that flowering
and maturation times varied 130-150 days (Tomov, 1972; Anding, 1985) and 180-220 days, respescively (Anding,
1985; Aygiin et al, 2007a; Aygiin et al, 2007b). Moreover, flower number in spike and flower length are important
criteria and they were considered in a number of studies (Gilliland et al., 2000; Darvishi, 2009) and flower number in
spike and flower length were varied as 14-65 and 0.2-1.8 mm, respectively (Elgi and A¢ikgoz, 1976; Gilliland et al.,
2000; Karaca and Akgiin, 2005). Vagnerova et al. (1984) well described the effect of climate on characterictics of
Dactylis glomerata L. genotypes. He concluded that climatic variations and genotypic differences determines genotypic
disparities, similarities in early developmental stage are increasingly differentiated in later stages.

High yielding genotypes can be improved by monitoring efficient plant characters leading promising
breeding new varieties. The main aim of plant breeding is to develop and produce novel superior genotypes. Essentially,
only this by this method new variety of crops, having higher yield, resistant to pests and disease can be grown. Hence,
plant breeding can be defined as a science as well as art of improving genetic make-up of plants in relation to their
economic use. Moreover, classification and grouping genotypes based on common features will serve evaluation of
genotypes to be selected in breeding programs; will help to increase their usefulness. Determination of relationship
between plant characters will allow filling gap of information sequences of genotype evolution either simple or complex
types of genotypes. The aim of this study was to determine morphogical and physiological characteristics in Lolium
perenne genotypes, gathered from pastures of Trabzon, Rize, Erzincan and Erzurum provinces.

Determination of similarities/dissimilarities in Lolium perenne genotypes and characters were made by
cluster analysis. Besides, by taking into consideration plant height as a determiner criterion in selection of pasture or
hay yield types, our aim included to determine the effect of criteria on plant height by regression analysis, and creating
suitable model to classify L. perenne genotypes.

2. Materials and methods

This study was carried out in 2001 and 2002 years. Lolium perenne genotypes were gathered from Erzurum,
Erzincan, Trabzon and Rize provinces and were sown Pasinler experimental station of Eastern Anatolia Research
Institute in Erzurum climatic conditions in 2001. Data were taken in genotypes in 2002. Gathering area of genotypes is
shown in Figure 1.
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Figure 1. Gathering area of genotypes of Lolium perenne
Sekil 1. Lolium perenne i¢in toplama alanlar1

Climate in the collecting area has been classified as arid climate with cold winter and hot summer in Erzincan and
Erzurum provinces; humid climate moderate winter and summer. Mean, minimum and maximum temperature, relative
humidity and total amount of rainfal during April-August growing season of 2000 and 2001 years, and long term years are
shown in Table 1.
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Genotypes gathered and planted in 2000; data of plant characters were taken in 2002. Dominant soil type of
planting area were had clay-loamy texture (EC: 1.3 ds.m and pH: 7.6, organic matter 2.1 %, P: 27.5 mg kg, K: 143.5 mg
kg?, CaCO3: 120.2 %). Total 32 gathered L. perenne genotypes (31 collected ans 1 control) were grown in one-row plots of 1
m in length and 4 m spacing between the rows. Plant characters, plant height, flower length, flower number, kernel length,
kernel weight, branch number, Stand, leaf number, flowering time, maturation date, thousand kernel weight, germination
speed, germination power, leaf length, leaf width, stem thickness and spike length were taken according to methods of (Tosun
1973), (Tokluoglu 1979), (A¢ikgdz 1982), (Sags6z 1974). Data of plant characters in the study were evaluated by statistical
procedures; the simple correlation, multiple linear regression and cluster analysis

3. Results

Meteorological data of Trabzon, Rize, Erzurum and Erzincan provinces are seen (Table 1). The precipitations in
2000, 2001 and long years in Trabzon and Rize provinces were 239.0 mm, 263,4 mm and 250.1 mm; 636,5 mm 723,3 mm
and 634,7 mm, respectively. Besides lower rainfalls occurred in Erzincan and Erzurum provinces in 2000, 2001 and long
years (105,7 mm, 153.2 mm and for Erzincan; 95.3 mm, 68.7 mm and 216 mm, respectively) than Trabzon and Rize
provinces. This phenomenon gave better opportunity to observe properties and performances of Lolium perenne
genotypes It was stressed that selection success is strongly related to magnitude of variations of plant characters in

Table 1. Meteorological data of the Erzurum, Erzincan, Trabzon and Rize provinces
Tablo 1. Erzurum, Erzincan, Trabzon and Rize illerine ait meteorolojik beriler

Provinces Years Months Total or
April May June July August Average
Precipitation , 2000 395 26.1 14.1 18.1 79 105.7
(mm) Erzincan 2001
55.2 80.0 8.7 1.9 74 153.2
Long Years 50.0 56.2 30.9 7.7 5.4 150.4
2000 349 42.0 9.7 4.0 4.7 95.3
Erzurum 2001 68.7 7.3 36.6 9.2 226.7 68.7
Long Years 56.0 75.0 42.3 21.7 15.6 216.8
2000 55.7 39.1 484 34 92.4 239
Trabzon 2001 80.3 61.1 443 32.7 45.0 263.4
Long Years 54.8 54.6 56.4 41.2 42.9 250.1
2000 56.1 97.4 149.9 36.7 296.4 636.5
Rize 2001 127.2 126.5 136.1 92.7 240.8 723.3
Long Years 91.3 101.2 131.2 1314 1794 634.7
Years Months Total or
April May June July August Average
2000
Temperature  Erzincan 2001 74 9.8 155 223 19.3 149
c0) 7.2 9.3 15.4 20.6 19.9 14.5
Long Years 11.1 15.9 20.6 25.0 24.8 19.5
2000 5.4 12.6 15.8 19.5 20.6 14.8
Erzurum 2001 5.6 10.1 15.3 18.7 20.4 14.0
Long Years 5.2 10.4 14.9 19.4 19.5 13.9
2000 15.5 16.0 20.3 24.4 234 19.9
Trabzon 2001 12.0 15.6 20.5 255 26.0 19.9
Long Years 12.3 16.3 20.7 24.2 24.3 19.5
2000 15.0 16.0 20.2 24.2 238 19.8
Rize 2001 12.2 155 20.1 25.3 25.6 19.7
Long
Years 11.9 16.3 20.6 24.0 24.3 194
Years Months Total or
April May June July  August Average
) 2000 65.8 65.4 53.0 53.9 56.2 58.9
Erzincan 2001
Humidity 60.1 58.0 58.4 52.0 57.3 57.2
(%) Long Years 62.4 60.8 56.6 52.1 54.3 57.2
2000 65.4 61.3 48.1 46.2 44.1 53.0
Erzurum 2001 53.4 55.8 57.0 53.0 53.6 54.6
Long Years 65.8 60.9 55.3 48.6 45.9 55.3
2000 80.2 79.0 73.9 75.0 72.0 76.0
Trabzon 2001 74.3 76.6 75.0 72.7 73.1 74.3
Long Years 745 78.0 75.9 75.1 76.1 75.9
2000 83.5 79.1 75.2 774 77.2 78.5
Rize 2001 735 76.9 76.0 75.1 75.4 75.4
Long Years 76.6 77.9 775 78.7 80.0 78.1

Regional Meteorology Stations of Erzurum, Erzincan, Trabzon and Rize; Erzurum, Erzincan, Trabzon ve Rize Meteoroloji Bolge Miidiirliikleri
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accessions/genotypes gathered from locations having different altitudes and climate conditions. Similar results were
taken in temperatures and humidity. It is clear that Rize and Trabzon provinces are located in coastal region of Black
Sea; moderate climate prevails in both provinces; whereas having harder climatic conditions in Erzincan and Erzurum
provinces placing in Eastern Anatolia with continental climatic conditions. Meteorological data of Trabzon, Rize,
Erzurum and Erzincan provinces are seen (Table 1). The precipitations in 2000, 2001 and long years in Trabzon and
Rize provinces were 239.0 mm, 263,4 mm and 250.1 mm; 636,5 mm 723,3 mm and 634,7 mm, respectively. Besides
lower rainfalls occurred in Erzincan and Erzurum provinces in 2000, 2001 and long years (105,7 mm, 153.2 mm and for
Erzincan; 95.3 mm, 68.7 mm and 216 mm, respectively) than Trabzon and Rize provinces. This phenomenon gave
better opportunity to observe properties and performances of Lolium perenne genotypes It was stressed that selection
success is strongly related to magnitude of variations of plant characters in accessions/genotypes gathered from
locations having different altitudes and climate conditions. Similar results were taken in temperatures and humidity. It is
clear that Rize and Trabzon provinces are located in coastal region of Black Sea; moderate climate prevails in both
provinces; whereas having harder climatic conditions in Erzincan and Erzurum provinces placing in Eastern Anatolia
with continental climatic conditions.

Lolium perenne, well responds to water and this gives well advantage to crop to show better performance
(Saglamtimur et al., 1989; Gilliland et al., 2000; A¢ikgdz, 2001), and similar to this data of plant characters in Lolium
perenne gathered from Rize and Trabzon provinces were higher than that of Erzurum and Erzincan provinces. Both
characters in Rize and Trabzon provinces are so higher than Erzurum and Erzincan provinces. Table 2 shows minimum,
maximum and mean values of characters.

Table 2. Minimum, maximum and mean values of characters Lolium perenne
Tablo2. Minimum, maksimum ve ortalama Lolium perenne’ye ait ortalam degerler

Characters Min. Max. Mean Characters Min. Max. Mean
Flower Length 0.3 2 1.93+0.36 Flowering Time 148 151 149.8+1.48
Flower Number 15 89 23.3+12.41 | Maturation Time 196 217 203.8+3.71
Kernel Length 0.0 1.4 0.73+0.31 Thousand Kernel Weight 0.2 5.6 1.740.98
Kernel Width 0.1 1.2 0.23+0.27 Germination Speed 0.0 82.3 30.93+21.60
Plant Height 225 91 55.9+15.90 | Germination Power 0.5 94.2 60.80+27.99
Branch Number 1.0 5.0 2.541.16 Leaf Length 3.2 83 16.46+15.14
Stand 1.0 2.0 1.56+0.50 Leaf Width 0.1 55 0.58+0.91
Leaf Number 3 29 8.59+6.61 Stem Thickness 0.1 2.8 0.43+0.61
Spike Length 65 237 15.34+4.88 _—

Ranges in flower length flower number, kernel length and kernel width were found as 0,3 — 2 mm, 15-89,
0.0- 1,4 mm, and 0.1-1.2 mm, respectively. The most of genotypes (29 genotypes 90.62%) showed up 0,15-1,03 mm
interval in stem thickness. Genotypes had 22.5-91.0 cm plant height 1.0-5.0 brunch number 1.0-2.0 Stand and 3.0-29.0
leaf numbers a minimum and maximum valves spike length, flowering time, maturity time, thousand kernel weight and
germination speed in genotypes were observed as 6.5-23.7 mm,148-151 days, 196-217 days, 0.2-5.6 gr and 0.0-82.3 %,
respectively. On the other hand, germination power, leaf length, leaf width and steam thickness were observed as 0.5-
94.2 %, 3.2-83.0 mm, 0.1-5.5 mm and 0.1-2.8 mm, respectively. This wide range of characters reveals that big variation
occurred in genotypes (1996; Avcioglu et al., 1999; Balbay, 2008) stressed that increase in variations genotypes
enhances selection successes and development of novel promising genotypes and this situation is very important in
fodder crop breeding (Avet et al., 1996; Gilliland et al., 2000; Ag¢ikgdz, 2001). Frequency distribution of genotypes for
characters is given in Table 3.

Most of genotypes in flower length appeared about (27 genotypes 40.6 -43.7 %) in 0.73-1.57mm interval and
this interval was 39.6-73.8 cm (21.8-37.5 %, 29 genotypes) in plant height. The highest values belonged to 3-10 mm in
leaf number (68.7 %, 22 genotypes). Germination speed and power are important characters measuring germinability of
genotypes; besides due to high rates of dormancy, dead seed high germination ability plays important role establishment
of pastures, green areas etc.(Tokluoglu, 1979; Saglamtimur et al., 1989; Soya et al., 1997; Avcioglu et al., 1999;
Salman and Avcioglu, 2000; Darvishi. 2009). Germination speed and power appeared heavily in 0.0-41.1 (35.4 % 22
genotypes) and 48.0-94.2 % (48.0-94.2 % 22 genotypes) respectively.

Leaf structure and number are part of crops (Avcioglu et al., 1999; Alonso, 2004; Okkaoglu, 2006; Darvishi,
2009). Spike characteristics forms kernel number, kernel yield (Saglamtimur et al., 1989; Avcioglu et al., 1999;
Darvishi, 2009) leaf length and width become intense in 3.2-23.1 mm (90.6 %, 29 genotypes)
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Table 3. Frequency distribution of genotypes for characters in Lolium perenne
Tablo 3. Lolium perenne’de genotipik karakterlerin frekans dagilimlari
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Flower Length Plant Height Leaf Number
Freq.Interval Pint.Num. % Freq.Interval PInt.Num. % Freq.Interval PInt.Num. %
0.30-0.72 2 6.2 22.5-39.62 7 21.8 3.0-10 22 68.7
0.73-1.15 13 40.6 39.63 - 56.75 10 21.2 11-16 7 218
1.16-1.57 14 43.7 56.76 — 73.87 12 375 17-23 1 31
1.58-2.0 3 9.37 73.88-91.0 3 9.3 24-29 2 6.2
Germination Speed Germination Power Leaf Length
Freq.Interval PInt.Num. % Freq.Interval PInt.Num. % Freq.Interval PInt.Num. %
0.0 - 20.57 11 35.4 0.5-23.92 5 15.6 32-2315 29 90.6
20.6 —41.15 11 354 24.0-47.35 5 15.6 24.0-431 1 31
42.0-61.72 5 16.1 48.0-70.77 8 25.0 44.0-63.0 1 31
62.0 - 82.3 4 12.9 71.0-94.2 14 43.7 64.0 - 83.0 1 31
Spike Length Kernel Length Kernel Width
Freq.Interval PInt.Num. % Freq.Interval PInt.Num. % Freq.Interval PInt.Num. %
6.5-10.8 4 125 0.0-0.46 6 19.3 | 0.10-0.65 30 93.7
10.9-15.1 14 43.75 0.47-0.93 15 483 | 0.66-1.2 2 6.2
152-194 7 21.87 0.94-1.40 10 322 | - - -
19.5-23.7 7 21.87 - - - - - -
Branch Number Maturation Time Thousand Kernel Weight
Freq.Interval PInt.Num. % Freq.Interval PInt.Num. % Freq.Interval PInt.Num. %
1-23 16 50.0 196 -203 26 81.2 | 0.2-20 24 75
24-36 12 375 204 - 210 4 125 | 21-38 7 218
3.7-50 4 125 211-217 2 6.2 39-56 1 31
Flower Number Stand Flowering Time
Freg.Interval PInt.Num. % Freq.Interval PInt.Num. % Freq.Interval PInt.Num. %
15 - 52 31 96.87 1 14 43.7 | 148-149 12 375
53-89 1 3.12 2 18 56.2 | 150 - 151 20 62.5
Leaf Width Stem Thickness
Freg.Interval PInt.Num. % Freg.Interval PInt.Num. %
0.12-2.81 31 96.87 0.15-1.03 29 90.62
2.81-55 1 312 1.04-1091 1 3.12
- - - 1.92-28 2 6.25

and 0.1-2.8 mm (96.8 %, 31 genotypes), respectively. Spike length in genotypes was mostly seen in 10.9-15.1 mm (43.7
%, 14 genotypes). Kernel length and width and thousand kernel weight consisted of 0.0-0.93 mm (19.3-43.3 %, 21
genotypes), 0.1-0.6 mm (93.7 %, 30 genotypes), and 0.2-2 gr, 75.0 %, 24 genotypes), respectively. Highest genotype
numbers in brunch number and flower number were observed in 1.0-3.6 interval (37.5-50.0 %, 28 genotypes) and 15.0-
52.0 interval (96.8 %, 31 genotypes). Equal distribution was seen in Stand (43.7%, 14 genotypes in 1 and 56.2%, 18
genotypes in 2). Flowering and maturity determines kernel and hay yield; increase and decrease in duration causes
changes amount of yield (Darvishi, 2009). The highest plant intervals in flowering and maturity times occurred as 150-
151 days (62.5 %, 20 genotypes) and 196-203 days (81.2 %, 26 genotypes) respectively. Breeding programs monitor
development of genotypes successive crop production depends upon effectiveness of fundamentally breeding
methodology (Saglamtimur et al., 1989; Tiikel and Hatipoglu, 1994; Avcioglu et al., 1999). Besides, effective breeding
program is only carried out when forcible characteristics are used in programs (Saglamtimur et al., 1989; Tiikel and
Hatipoglu, 1994; Avcioglu et al., 1999). Properties of plant characters, their efficiencies and relationship between
characters should be determined and highlighted of effective breeding programs (Darvishi, 2009) Table 4 shows
significant relationship between characters in Lolium perenne genotypes.
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Even though relationship between flower length and Stand plant high and flower number leaf number and
branch number germination speed and germination power stem thickness and leaf width were found as significant at
1%; significant and negative relationship (P<0.01) were determined in germination power and stem thickness. Besides
relationship between flower length and leaf width stem thickness and kernel width, leaf length and plant height
germination power and thousand kernel weight flower length and spike height habits and kernel length were found as
significant and positive (P<0.05). Significant and negative relationship (P<0.01) appeared in plant height and Stand,
germination power and steam thickness.

Table 4. Shows significant relationship between characters in Lolium perenne
Tablo 4. Lolium perenne’de karakterler arasindaki 6nemli iligkiler

Relationship Between Characters Correlation Relationship Between Characters Correlation
Value (%) Value (%)
Flower Length- Stand 0.474** Flowering Time-Plant Height -0.374*
Plant Height-Flower Number 0.460** Leaf Length-Plant Height 0.365*
Plant Height-Stand -0.488** Spike Length-Plant Height 0.414*
Leaf Number-Branch Number 0.576** Leaf Length-Stand -0.382*
Germination Power- 0.706** Germination Power-Thousand Kernel 0.401*
Germination Speed Weight
Stem Thickness-Leaf Width 0.715** Leaf Width- -0.394*
Thousand Kernel Weight

Germination Power- -0.449** Flower Length-Spike length 0.441*
Stem Thickness
Flower Length-Leaf Width 0.410* Germination Power-Flower Number -0.360*
Stem Thickness-Kernel Width 0.358* Stand-Kernel Length 0.377*

Mean while relationship between flowering time and plant height leaf length and habits, leaf width and
thousand kernel weight, germination power and flower number were determined as negative and significant at % 5.
Similar to these results, (Balbay, 2008) stressed that plant height, thousand kernel weight germination power and
flowering time are important characters in forage crops breeding. Especially flowering time and plant height thousand
kernel weight are play important role in new genotype development (Ekiz et al., 1995; Tiikel and Hatipoglu, 1994), and
especially plant height in monitors amount of hay yield in Lolium perenne (Bilir, 2001). Cluster analysis is one of the
best methods to classify genotypes/characters in breeding programs (Sehirali, 1997). Cluster analyses were made to
classify genotypes in Figure 2 and plant components in Figure 3.

98,06

1
1
1
1

J

98,70

Similarity
1
|
1
4

99,35

= = = - o= A

1 : H '
00,00 [ — f T f '
g s 88838323 23 23|z 33828 8 28 2 £ 3 38 3 8 %<|lg g gl
S 32 85 5 8835 3 8 §|z 832835 3 8 g 2 3 5 2 5 2 5 <5 2 gz
g

Genotypes
Figure 2. Cluster analysis of Lolium perenne genotypes
Sekil 2. Lolium perenne genotiplerine ait cluster analizi

Cluster analysis classified genotypes in five groups. Genotype 1471 drove separate group alone. While
genotypes 1403, 1565 and 1636 participated some group, genotypes 1652, 1526, 1642, 1534, 1531, 1498, 1516, 1785
and 975 (control) joined in some group and they could safely be selected as superior genotypes. Moreover, genotypes
1421, 1446, 1623, 406, 1460, 1550, 1558, 1464, 1441, 1541 and 1414 created one group, last group had genotypes
1513, 1524, 1510, 1535, 1478, 1430, 1508 and 1547. Biplot analysis of plant characters are given in Figure 3.
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Figure 3. Biplot analysis of plant characters in Lolium perenne
Sekil 3. Lolium perenne’de bitki karakterlerine ait biplot analizi

Biplot analysis revealed that plant characters classified in six groups. When Stand was alone, kernel length and
thousand Kkernel weight, flowering time, branch number, flower number and maturity time joined same group;
germination speed and power constituted of some group. Stem thickness, leaf width and leaf number occurred in same
group; lest group comprised spike length, plant height flower length and leaf length. It could be said that genotypes
could well grouped by using characters having different variation. One the some way better selection and classification
of genotypes is possible if characters with big with different variations are used (A¢ikgdz, 1982; Gilliland et al., 2000;
Darvishi, 2009; Tamura and Yonemaru, 2010). El¢i and Acikgoz (1976), Sehirali (1997), Giil (2006) and, Balbay
(2008) revealed that important characters should be used for better genotypes selection characters. Selection purpose
first then particular and effective selection characters should be determined and used in forage crops.

Table 5. Total regression and multiple regression analyses of plant characters in Lolium perenne
Tablo 5. Lolium perenne’de bitki karakterlerine ait toplam ve ¢oklu regresyon analizi

Source Degree of Freedom Means of Square Fvalue
Regression 16 411.17 4.89**
Errorresidual 15 84.14
Total 31

1.) Plant Height = 769 + 14,0 x Flower Length + 0,696 x Flower Number + 3,23 x Kernel Length + 21,6 x Kernel Width -
3,32 x Branch Number - 7,87 x Stand + 0,315 x Leaf Number - 2,73 x Flowering Time - 1,71 x Maturity Time - 1,42 x
Thousand Kernel Weight + 0,057 x Germination Speed + 0,281 x Germination Power - 0,050 x Leaf Length - 0,31x Leaf
Width + 7,20 x Stem Thickness + 0,212 x Spike Length

Predictor Coefficient Tvalue P
Flower Length 14,02 1,39 0,185
Flower Number 0,1687 4,12 0,001
Kernel Length 3,231 0,40 0,693
Kernel Weight 21,59 11,63 0,048
Branch Number -3,317 2,312 0,172
Stand -7,875 -1,25 0,231
Leaf Number 0,3151 0,95 0,359
Flowering Time -2,731 -2,15 0,048
Maturation Time -1,7092 -2,19 0,045
Thousand Kernel Weight -1,422 -0,53 0,605
Germination Speed 0,0566 0,37 0,720
Germination Power 0,2806 1,94 0,042
Leaf Length -0,0502 -0,35 0,731
Leaf Width -0,313 -0,06 0,956
Stem Thickness 7,195 0,87 0,399
Spike Length 0,2122 0,35 0,731

R2(%)= 83,9
2.)If(plant height<20;"1";if(and(plant height>=20; plant height<40);"2";if(and(plant height>=40; plant height<60); "3";if(and
(plant height>=60; plant height<80);"4" if(plant height>=80;"5";"")))))
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Determination of more efficient characteristics promotes the magnitude of successes (Sehirali, 1997).
Regression analysis including total and multiple regression models is useful tool in determination of effectiveness of
characters (Olgun and Aygiin, 2011). Table 5 shows total regression and multiple regression analysis assigning the
effect of plant characters in plant height that was accepted as dependent factor versus the other independent characters.

Total regression analysis revealed that the effect of plant characters on plant height accepted as a determiner
criterion in selection of pasture or hay yield types in Lolium perenne is significant at 1 %. mentioned that plant growth
genotypic performance could surely be evaluated by seasonal changes in plant height or dry matter accumulation
affecting photosynthetic efficiency, leaf/kernel characteristics and therefore hay yield. Accepting plant height as
dependent character

Plant Height = 769 + 14,0 x Flower Length + 0,696 x Flower Number + 3,23 x Kernel Length + 21,6 x Kernel
Width - 3,32 x Branch Number - 7,87 x Stand + 0,315 x Leaf Number - 2,73 x Flowering Time - 1,71 x Maturity,
Time - 1,42 x Thousand Kernel Weight + 0,057 x Germination Speed + 0,281 x Germination Power - 0,050 x
Leaf Length - 0,31x Leaf Width + 7,20 x Stem Thickness + 0,212 x Spike Length (1)

Multiple regression analysis cleared that the effect of flower number on plant height was significant at 1 %;
whereas kernel width, flowering time, maturity time and germination power had significant effect (p<0.05) on plant
height. Similar to our findings, (Bilir, 2001; Balbay 2008; Darvishi, 2009) concluded that flower and kernel
characteristics are milestones of hay yield. Especially flowering and maturity time are important (Gtil, 2006), it should
be taken into consideration that duration flowering and maturity time are determined by climatic factors particularly
temperature (Avcioglu and Giil, 1997).

Early or late flowering and maturity times can decrease target yield so moderate early flowering and maturity
time could be more efficient on target yield under continental climatic conditions (Salman and Avcioglu, (2000).
Besides flower number and germination power are efficient characters monitoring kernel and plant development (Onder
and Avci, 2000). It could be inferred that plant height is logical term as signify indicator representing plant development
(Tiikel and Hatipoglu, 1994). It is left half finished when a study isn’t modeled and necessary forecasting isn’t made;
modeling of results/studies could give safe information of about studies (Olgun and Aygiin, 2011). Plant height was
grouped by using this formula below.

If(plant height<20;"1";if(and(plant height>=20; plant height<40);"2";if(and(plant height>=40; plant height<60);
"3";if(and (plant height>=60; plant height<80);"4" if(plant height>=80;"5";""))))) (2)

In this formula, Lolium perenne genotypes were grouped and are shown in Table 6. Plant height was
separated in five groups. Genotype 1421 appeared group 1, besides genotypes 1430, 1516, 1652, 1785, 1535, 1636,
1526, and 1541 were showed similar properties with control genotype 975 and placed in group 5. Genotypes having
short plant height almost < 50-60 cm could be selected as meadow crop, however taller ones almost > 60 cm plant
height could be leaded for hay yield (Avcioglu and Giil, 19979. Our results showed that genotypes 1421, 1446, 1623,
1464, 1550, 1471, 406, 1513, 1547, 1642, 1510, 1565, 1534, 1508 and 1460 placed in short or moderate plant height
(group 1, 2 and 3) and seemed more suitable to meadow establishment or improvement. Meanwhile genotypes 1478,
1403, 1414, 1498, 1524, 1430, 1524, 1430, 1516, 1652, 1785, 1535, 1636, 1526, 1541 and 975 as taller genotypes
constituted of group 4 and 5; are appropriate to hay yield

So, Lolium perenne is important crop not only in kernel yield but hay yield and it is one of the main crop
meadow/forage crops (Saglamtimur et al., 1989; Sehirali, 1997). Population in continental climate can expend in leaf,
steam and kernel characteristics less rapidly than coastal climates (Yazgan et al., 1992; Salman and Avcioglu, 2000)
differences in plant characters in Lolium perenne appear to be dependent on water availability and temperature. 1t is
therefore important that big variation plays important role success of breeding programs in forage crops (Sehirali, 1997,
Salman and Avcioglu, 2000). Determination of plant characteristics showing significant variation will expand
occurrence of novel genotypes.

Result revealed that genotypes 1430, 1516, 1652, 1535, 1785, 1636, 1526 and 1541 were determined as
promising genotypes and they should be placed in breeding programs in Erzurum ecological conditions as continental
and high altitude climatic conditions having hard cold winter, cool and short summer. Besides considering plant height
as indicator character in kernel and hay yield flower number, flowering and maturity times and germination power were
determined as efficient characters in genotype selection in Lolium perenne breeding. More detailed studies are needed
in genotype selection of breeding programs.
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1421 08 (200401 23 2 5 151 | 203 1 24 36 4 0,3 0,2 11 1
1446 0,7 18 {10(0,1 39 2 5 151 | 203 2 32 45 13 0,2 0,2 10 2
1623 112 | 15106 | 0.1 | 37 2 4 151 | 203 2 18 48 3 0.1 1.1 13 2
1464 150 | 16 | 05| 1.2 | 37 1 3 151 | 217 2 10 22 14 0.3 0.2 11 2
1550 0.9 24 1041011 32 2 5 151 | 203 2 25 65 8 0.4 0.2 13 2
1471 13 | 8906|0191 1 3 151 | 203 1 0 1 19 0.7 0.4 21 2
1558 09 18 110|102 35 2 16 151 | 203 2 27 70 14 0.3 0.4 12 2
1561 122 | 25105 0.1 | 47 2 10 148 | 203 1 2 18 14 0.3 0.2 16 2
1441 1.1 16 [ 1.0 0.3 | 46 2 8 151 | 203 2 15 28 6 0.3 0.2 12 3
406 1.1 18 {06 | 0.1 44 1 5 151 | 203 2 22 56 9 0.4 0.2 14 3
1513 1.1 20 (12|04 62 2 4 151 | 203 2 28 87 9 0.4 0.5 11 3
1547 08 | 24|05(01]| 53 1|16 151 | 203 1 42 66 9 0.4 0.3 10 3
1642 1.2 24 1041011 60 2 8 151 [ 204 | 2 82 94 15 0.4 0.3 23 3
1510 08 (24 (11|04| 54 2 |13 148 | 203 6 18 85 8 0.2 0.3 7 3
1565 0.9 26 | 1.2]0.3]| 53 2 6 148 | 203 2 29 59 42 0.4 0.3 12 3
1534 1.3 20 (14|04 53 2 4 148 | 217 2 76 93 8 0.3 0.2 19 3
1508 14 | 2510.8|0.2]| 60 2|25 151 | 203 3 15 68 15 0.5 0.3 14 3
1460 14 | 20|12]|02]| 37 2 4 151 | 203 2 12 41 6 0.2 0.2 21 3
1478 1.4 21 {05011 59 1 4 151 | 203 2 18 76 15 0.4 0.3 23 4
1403 1.3 23 1041|0355 1|29 151 | 203 1 36 82 44 0.5 0.4 19 4
1414 20 | 26 105|011 63 11|10 148 | 204 1 13 33 15 0.6 0.3 24 4
1498 1.1 25111102 48 2 5 148 | 203 2 55 88 7 0.4 0.3 12 4
1524 0.9 16 | 1.2 03| 54 2 7 151 | 203 2 23 82 7 0.4 0.2 11 4
1430 1.4 231050171 1 19 151 | 203 2 24 80 22 0.5 0.3 19 5
1516 1.5 23 105|011 68 1 4 151 | 203 2 64 91 21 0.5 0.3 17 5
1652 1.5 24 {07102 80 1 4 148 | 203 1 45 78 15 1.0 0.4 14 5
1785 1.9 22 10601 68 1 4 151 | 203 0 12 10 22 55 2.8 12 5
1535 0.9 20104101 72 1 5 148 | 203 2 24 87 19 0.5 0.2 8 5
1636 1.3 17 [ 1.2] 03| 72 1 4 148 | 204| 3 42 93 83 0.5 0.3 18 5
1526 145 | 22 106|011 72 1 6 148 | 203 1 43 68 16 0.4 0.3 19 5
1541 1.7 19 107|101 73 2 15 148 | 205 2 79 83 12 0.7 0.2 22 5
975 Cont. (0.3 23 (0.7 |12 |77 |5 2 15 |148 196 (2 6 14 16 0.7 2.6 22 5
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Flora of Kale-Bolu Findig1 (Turkey) Nature Protection Area
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Abstract

In this study, 449 plant samples from Kale-Bolu Findig1 Nature Protection Area were collected in the period
1990 and 2011. Two hundred and forty taxa belonging to 161 genera and 58 families were found after the identification
of 449 plant specimens collected from the research area. Representative samples have been placed in ANKO, GAZI and
Research Institute For Forest Soil and Ecology herbaria. The largest families are Asteraceae (20), Rosaceae (19), and
Fabaceae (16) Lamiaceae (15), Poaceae (13), Caryophyllaceae (10), Brassicaceae (9), Plantaginaceae (8), Apiaceae
(8) and Boraginaceae (7) in terms of the number of species and subspecies included. Distributions of the plant taxa in
terms of phytogeographical regions are as follows: Euro-Siberian 67 (27,9%), Euxine 23 (9,6%), Mediterranean 12
(5,0%) Irano-Turanian 6 (2,5%), Hyrcanian-Euxine 2 (0,8%) and unknown or puliregionals 130 (54,2%). The number
of endemic taxa within the study area is 14 (5,8%). The Red List categories of Turanecio hypochionaeus (Boiss.)
Hamzaoglu, Tripleurospermum rosellum var. album (Boiss. & Orph.) Hayek var. album E. Hossain and Alchemilla
compactilis Juz., which are under threatened ascribed as EN and VU in the Red Data Book of Turkish Pla.

Key words: Corylus colurna, nature protection area, flora

Kale-Bolu Findig1 Tabiati Koruma Alam florasi

Ozet

Kale-Bolu Findig1 Tabiati Koruma Alani’ndan 1990 ve 2011 yillarinda 449 bitki 6rnegi toplandi. Orneklerin
teshis edilmesi sonucunda 58 familyaya ait 161 cins ve 240 takson tespit edildi. Ornekler ANKO, GAZI ve Orman
Toprak ve Ekoloji Arastirmalari Enstitiisii herbaryumlarinda muhafaza edilmektedir. Biiyiilk familyalar ve takson
sayilart sirasiyla sOyledir: Asteraceae (20), Rosaceae (19), Fabaceae (16), Lamiaceae (15), Poaceae (13),
Caryophyllaceae (10), Brassicaceae (9), Plantaginaceae (8), Apiaceae (8) ve Boraginaceae (7). Tiirlerin fitocografik
bolgelere gore dagilimi ve oranlari: Avrupa-Sibirya 67 (%27,9), Karadeniz 23 (%9,6), Akdeniz 12 (%5,0) iran-Turan 6
(%2,5), Hirkanya-Karadeniz 2 (%0,8) bilinmeyen veya birden fazla bolgeli 130 (%54,2) adettir. Calisma alanindaki
endemik takson sayist 14, endemizm oram ise %5,8’dir. Tirkiye Bitkileri Kirmizi Kitabi’'na gére Turanecio
hypochionaeus (Boiss.) Hamzaoglu (EN), Tripleurospermum rosellum var. album (Boiss. & Orph.) Hayek var. album
E. Hossain ve Alchemilla compactilis Juz. (VU) tehlike altindadir.

Anahtar kelimeler: corylus colurna, tabiati koruma alani, flora
1. Giris

1.1 Alanmin tamitimi ve vejetasyonu

Calisma alani, tabiatt koruma alani olarak 05.10.1988 tarihinde “Kale-Bolu Findig1 Tabiati Koruma Alam
(KBFTKA)” adiyla ilan edilmigtir. 460 ha’lik bir alana sahiptir (Anonim, 2008). Alanin genelinde odunsu tiir ¢esitliligi
acisindan zengin orman vejetasyonu goriilmektedir. Orman ig¢i aciklik olarak kabul edilen, cayir vejetasyonunun

goriildiigii Kirtk Yayla, eskiden hayvan otlatmak amaciyla kullanilmistir. Ayrica dere kenarlarinda sulak alan bitki
tiirlerinin yer aldig1 dar bir seritte dere vejetasyonunu gormek miimkiindiir. Tabiat1 koruma alanina adini veren Corylus
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colurna L. (tiirk findigi, bolu findig1)’nin kalin ¢apli ve iyi gelismis bireyleri diger yaprakl tiirlerle, Tilia rubra DC.
subsp. caucasica (Rupr.) V. Engler (kafkas ithlamuru), Carpinus betulus L. (giirgen), akgaagaglar (Acer trautvetteri
Medw., A. platanoides L.) ve Fagus orientalis Lipsky. (kayini) ile karigik olarak bulunmaktadir. Yorede “Gokbutan
Findig1” olarak adlandirilan en fazla ¢ap ve boy yapan Corylus colurna bireyi 26,2 m yiikseklige ve 290 cm ¢evreye
sahip olup 1200 m yiikseltide yer almaktadir (Giiner, 1991, Kircev, 2000). Alanin kuzey bakisinda hakim tiir Fagus
orientalis’dir. Abies nordmanniana (Steven) Spach subsp. equi-trojani (Asc. & Sint. ex Boiss.) Coode & Cullen (Sin.:
A. nordmanniana (Steven) Spach subsp. bornmuelleriana (Mattf.) Coode & Cullen) (kazdag1 goknari, uludag géknari)
ise yer yer karigima istirak eder. Giiney bakida ise ballik mesesi (sapsiz mese) (Quercus petraea (Mattuschka) Liebl.
subsp. iberica (Steven. ex Bieb.) Krassiln. ormanlari yer almaktadir.

1.2 Alanmin cografi konumu ve yapisi

Bolu - Merkez Ilgesi’nin kuzeyinde, Kale Bolgesi’nde yer alan KBFTKA, Tekneci Deresi havzasinda, 40° 51°
517- 40° 53’ 23" kuzey enlemleriyle, 31° 36° 28>~ 31° 38 51°” dogu boylamlar1 arasinda yer almaktadir (Sekil 1). il
merkezine uzakligr 35 km’dir. Kuzey ve giiney bakilarin ve bunlarin ara yonlerinin hakim oldugu tabiati koruma
alaninin en yiiksek noktas1 1743 m ile Kale Tepe ve en algak noktas1 750(-800) m ile Tekneci D. ile Gokbutan D.’nin
birlestigi yerdir.

.Kaymaz Tepe

Tekneci Dere s/ %0,

Kale Tepe

“.. Bartin
: o Kirik Yayla
§ Zonguldak -~ »
o Karabiik

fzen . Cankin
[ Bolu

Ankara

Eskigehir
Sekil 1. Kale Bolu Findig1 Tabiati Koruma Alan1 haritasi
Figure 1. The map of Kale Bolu Hazelnut Nature Protection Area

Alanda Magara T. (1650 m), Kirik Yayla (1650 m), Topraklik T. gibi tepeler de mevcuttur. Alanin ortasindan
gecmekte olan Tekneci D. yaz-kis akar ancak buna birlesen yan dereciklerin bir kismi sicak yaz aylarinda kurumaktadir.
Fitocografya agisindan Avrupa-Sibirya flora bolgesinde ve Davis’in Grid Sistemi’ne gore A3 karesi iginde
bulunmaktadir (Davis, 1965).

1.3 Alanin jeolojik yapisi

Alanin biiytik bir kisminda Bolu granitoidine ait prekambriyen yash granit anakaya goriilmektedir. Kirik Y.
civarinda alt ordovisiyende olusmus paleozoyik yash Kurtkdy formasyonu yer almakta ve anakaya kumtagidir (Aksay
vd., 2002). Aym formasyon Kirik Y.’dan Tekneci D.’ne dogru dar bir hatta kayin ve diger yaprakli karisik
ormanlarinin bulundugu alanda da bulunmaktadir.

1.4 Alanmin iklimsel ozellikleri

Aragtirma alani, denizel iklimin etkisinin azaldigi Karadeniz bolgesinin i¢ kesimlerinde yer almakta ve
denizden uzaklastikga yillik yagis miktar1 da azalmaktadir. Bolu ili’nin yillik yagis miktar1 551,9 mm’dir. Ancak
ylikseltinin artmastyla birlikte sicakligin azaldigi, yagisin ise arttifi bilinmektedir. Bu nedenle ortalama yiikseltisine
gore enterpole edilen ortalama yagis ve sicaklik degerleri de Tablo 1°de verilmistir. Meteorolojik verilere gore ortalama
en yliksek sicaklik agustos ayinda, ortalama en diisiik sicaklik ise ocak ayinda goriilmektedir (Tablo 1). En fazla yagis
kis, en az yagis ise yaz mevsimine rastlamaktadir.
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Tablo 1. Bolu meteoroloji istasyonu (743 m) 1975-2010 yillar1 rasat degerleri
Table 1. Observation values of Bolu meteorology station during 1975-2010

Meteorolojik AYLAR Yillik
Elemanlar | 1 im v Vv VI VIl VIl IX X Xl Xl
Ortalama Sicaklik (°C) 1,0 20 51 98 140175 199 199 16,1 118 6,7 29 10,6

Enterpole Ort. Sic. (1143 m)  -10 00 31 78 120155 17,9 179 141 98 47 09 92
Ortalama En Yiiksek Sicaklik (°C) 55 7,2 11,3 16,7 214 24,8 27,4 279 243 191 129 7,3 172
Ort. En Diisiik Scaklik (°C) 28 -22 01 41 77 107 130 132 99 66 20 -07 51

Ortalama Yagis Miktar (mm) 58,2 451 49,1 50,2 59,0 49,4 33,3 27,0 26,1 459 483 60,3 5519
1142m i¢in Ort.Yags (mm) 80,6 630 683 69,9 822 69,1 46,1 37,6 36,1 637 67,6 83,7 7679
En Yiiksek Sicaklik (°C) 19,8 20,8 28,0 31,8 32,8 37,0 39,3 39,8 37,3 340 258 235 39,8
En Diisiik Sicaklik (°C) 188 -22,0 -17,8-100 -21 24 44 42 04 -42 -128-22,6-22,6

Emberger metoduna goére yagis-sicaklik indisi (S) degeri <5 ve en az yagis yazin goriildiigiinden Akdeniz
ikliminin 6zelliklerine sahiptir. Biyoiklim tipi az yagish kis1 soguk alt Akdeniz’dir (Tablo 2). Bolu merkez i¢in gegerli
olan bu iklim tipi 1143 m i¢in enterpole edilen degerlerle S>5 oldugundan iklim Akdenizli olmayip, Akdeniz iklim tipi
ile Oseyanik iklim tipi arasinda gegis iklimi karakteri gostermektedir. Tablo 2’de KBFTKA’nin enterpole edilen iklim
degerlerine gore az yagish ¢ok soguk biyoiklim tipi goriilmektedir.

Tablo 2. Bolu meteoroloji istasyonu verilerinin biyoiklimsel sentezi
Table 2. Bioclimatic synthesis of Bolu meteorology station data

ISTASYON | Enlem | Boylam | Yiik. Yagis | Biyoiklim
ADI (Kuzey) | (Dogwy | (m) | PMM | M | m | PE 1 QIS | puiimi | KatyTipi
Az yagish kist
Bolu 40°44' | 31°36' | 742,92 | 551.9 |27.9 2'8 109.7 | 63 | 3,9 | K.i.S.Y | soguk alt
' Akdeniz
- Az yagish ¢ok
1143 m icin 1143 | 767,9 | 259 | . | 1527 | 88 | 59 | KiS.Y | sopuk gecis
(enterpole) 4,8 iklimi

: Ortalama yillik yagis miktar1 (mm)
: En sicak ayin maksimum sicaklik ortalamasi (°C)
: En soguk ayin minimum sicaklik ortalamasi (°C)
: Yaz yagis1 toplami (mm)
: Kuraklik indisi =PE/M
2000 P
(M+m+546,4)(M-m)

:Yagis-sicaklik emssali =

Enterpole edilen ortalama yagis ve sicaklik degerleri ile hesaplanan biyoiklim tipi hakim vejetasyon tipi ile
uyum gostermektedir. Karadeniz’den gelen nemli hava kiitlesinin etkisinde kaldigindan, kuzey bakida yagis ve nemi
seven kayin ve diger yaprakli tiirler bulunmaktadir. Yiikselti ile birlikte kazdagi goknar1 (uludag goknari) kayin ile
karisima girmektedir. Giinesin daha etkili oldugu giliney bakilarda ise sapsiz mese mescereleri hakimdir.

Bolu ili meteoroloji istasyonunun yagis-sicaklik diyagrami Walter (1970)’e gore ¢izilmistir (Sekil 2). Grafikten
goriildiigii gibi Tabiatt Koruma Alani’nda kurak bir devre yoktur.

a b ==&-=-Sicaklik
767,9mm 9,2°C s
Nl Yagss 837 7 90
40 + = 80,6 /< / 1 s
=7 \ o0 N for6 + 70
g 30 '/68,3 — 0T
; 63,0 63,7 £
327 6.1 150 &
A T 37,6 1 8D
a2 15,5 /‘>a\\. 36,1 40 &
5T ¥ 7175 17579141 1 30
10 + ,/'12,0 “eq 98 1 %
L8 a7
5 + 3,1/; ‘\ oot 10
T e | g
0-==—volo T T T T r . . . .
541 2 3 4 5 6 7 8 9 10 11 12
[ = = = e ]
Aylar R

a: Yillik yagis miktart (mm) b: Yillik ortalama sicaklik (°C) 5954 Donlu aylar B8 Don ihtimali bulunan aylar
Sekil 2. Bolu meteoroloji istasyonu ombrotermik diyagrami
Figure 2. Ombrothermic diagram of Bolu meteorology station
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2. Materyal ve yontem

Arastirma materyallerini olusturan 302 bitki 6rnegi, 1990 yili nisan ve eyliil aylar1 arasinda yapilan geziler
stiresince toplanmustir. Vejetasyon siiresince bitki 6rneklerinin ¢icek, meyve ve tomurcuk gibi organlarinin bulundugu
farkli evrelerine ait 6rnekleri alinmistir. Daha sonra 21.06.2011 tarihinde yapilan bir giinliik arazi ¢aligmasi sonucunda
elde edilen 147 adet bitki 6rnegi de bu calismaya ilave edilmistir. Bu tarihte toplanan bitki drneklerinin yiikseltisi ve
bakis1 GPS kullanilarak belirlenmistir. Orneklerin hemen hepsi “Flora of Turkey and the East Aegean Islands” (Davis,
1965-1985; Davis vd., 1998; Giiner vd., 2000) ve “Flora Europaeae” (Heywood ve Tutin, 1964-1981) adli eserlerden
yararlanilarak teshis edilmistir. Botanik terimlerinin belirlenmesinde “Ingilizce-Tiirkce Botanik Kilavuzu” (Baytop,
1998) adli eserden faydalanilmustir. Bitki tiirlerinin listesi Tiirkiye Florasi’ndaki dizine gore verilmigtir (Davis, 1965-
1985). Molekiiler biyoloji ¢alismalari sonucunda degisen familya, cins ve tlir ve tiir alti taksonlarin yeni isimleri,
endemiklik durumu, fitocografik bdlgeleri “Tiirkiye Bitkileri Listesi’ne gore verilmistir (Giiner vd., 2012). Elde edilen
floristik bilgilerle ¢alisma alaninin yakin ¢evresinde daha dnce yapilan ¢alismalarla karsilagtirilmalari yapilmadan 6nce
tim ¢aligmalar ayr1 ayr1 “Tirkiye Bitkileri Listesi”’ne gore diizeltilerek familya, cins ve endemizm karsilastirmalari
yapilmigtir. Sistematik dizinde boliim, sinif adlar1 da yine bu yayma gore verilmistir (Giiner vd., 2012). Taksonlarin
tehdit kategorisi Ekim vd. (2000)’nin ¢aligmalar1 dikkate alinarak TUCN 3.1 kriterlerine gore diizenlenmigtir (IUCN
2001) (Ek 1).

Herbaryum 06rnekleri (1990 yilinda toplanan) Orman Genel Miidiirliigii Ankara Ormancilik Arastirma
Enstitiisii Miidiirliigii Herbaryumu (ANKO), Gazi Universitesi Herbaryumu (GAZI)’nda saklanmaktadir. 2011 yilinda
toplanan Ornekler ise Orman Toprak ve Ekoloji Arastirmalart Enstitiisi Midirliigii herbaryumunda muhafaza
edilmektedir.

KBFTKA’nin iklimsel yorumlamalarinda alana en yakin meteoroloji istasyonu olan Bolu ili [Biiyiik Klima
(Otomatik t1)] meteorolojik verileri kullamlnugtir. Veriler Devlet Meteoroloji Isleri Genel Miidiirliigii’niin elektronik
sayfasindan temin edilmistir. Biyoiklimsel yorumlamalar, Akman ve Daget (1971)’in arastirma sonuglar1 dikkate
alimarak Emberger metoduna gore yapilmistir (Akman, 1999). Yiikseltinin artmasiyla birlikte sicaklik azalmakta, yagis
ise genellikle artmaktadir. Bu nedenle KBFTKA’nin ortalama yiikseltisine (1143 m) gore yagisa ait hesaplamalar
Schreiber formiillii kullanilarak yapilmistir (Ozyuvaci, 1999). Bu formiile gore ayni havzada her 100 m’lik yiikselti
artisinda yagisin 54 mm arttig1 kabul edilmektedir. Sicaklik degerleri Ering (1984)’in belirttigi gibi, diisey sicaklik
gradyaninin pratik amaglar dogrultusunda kullaniminda, her 100 metrede 0,5°C diisiiriilerek hesaplanmuistir.

Calisma alani, Bolu ili sinirlar1 i¢inde bulunan “Kale-Bolu Findig1 Tabiati Koruma Alani” oldugundan ve grid
sistemine gore A3 karesi i¢inde yer aldigindan tekrardan kaginmak amaci ile bu bilgiler flora listesinde yazilmamuistir.
Ancak gerekli kisaltmalar kullanilarak mevkii, dere ve tepe adlari, habitat, yiikselti, toplama tarihi, toplayicinin adi,
numarasi, flora bolgesi, endemiklik durumu ve tehdit kategorileri yazilmistir. Flora listesinde kullanilan kisaltmalar
asagida verilmistir.

Kisaltmalar: Sin.: Sinonim, subsp.: alttiir; D.: dere; T.: tepe; Y.: yayla; I.K.: Ibrahim Kiling; M.A.: Miinevver Arslan
(toplayici adlarr).

Tehdit kategorileri: EN: Endangered (Tehlikede); VU: Vulnerable (Zarar gérebilir); NT: Near Threatened (Tehlike
altina girebilir); LC: Least Concern (En az endise verici).

Bitki toplanan istasyonlar

1- Tekneci Deresi 750-1250 m dere kenar1

2- Tekneci Deresi 800-1250 m orman agiklig1

3- Tekneci Deresi 800-1300 m kayin ormani ve kenarlarinda

4- Tekneci Deresi mevkii 900-1200 m sapsiz mese ormani ve agiklig
5- Tekneci Deresi mevkii 800-1200 m yol kenarlarinda

6- Tekneci Deresi 1200-1250 m sulak alanlar

7- Tekneci Deresi-Kirik Yayla aras1 1000-1350 m karigik yaprakli ormanlar
8- Tekneci Deresi-Kirik Yayla aras1 1350-1600 m kayin-goknar ormani
9- Kirik Yayla 1570-1650 m kayin orman

10- Kirik Yayla 1500-1620 m kayin-goknar ormani

11- Kirik Yayla asagis1 1350-1550 m kayin ormamn

12- kirik Yayla asagis1 1400-1550 m kayin ormani agiklig

13- Kirik Yayla 1570-1650 m orman i¢i gayirlik alanlar

14- Kirik Yayla 1580-1650 m ¢alilik-¢ayirlik alanlar

15- Toprakli mevkii 1100-1250 m sapsiz mese mescerei

16- Toprakli mevkii 1100-1200 m yol kenarlari

17- Toprakli mevkii 1100-1250 m tagh, ¢akill1 alanlar

Miinevver ARSLAN et al., Flora of Kale-Bolu Findig1 (Turkey) Nature Protection Area



3. Bulgular
Aragtirma Alaninin Flora Listesi

PTERIDOPHYTA / Eg“:RELTi BOLUMU
POLYPODIIDAE / EGRELTi ALTSINIFI

1. ASPLENIACEAE / SACAKOTUGiLLER

1. Asplenium adianthum-nigrum L. / kara sacakotu 15,
21.06.2011, M.A. 1295.

2. A. scolopendrium L. (Sin.: Phyllitis scolopendrium (L.)
Nevm.) / geyikdili 7, 21.06.2011, M.A. 1274.

2. DRYOPTERIDACEAE / PILUNCGILLER

3. Dryopteris filix-mas (L.) Schott / erkek egrelti 9,
23.06.1990, L.K., 1295.

4. Polystichum aculeatum (L.) Roth. / sivri pilun¢ 8,
21.06.2011, M.A. 1293.

3.POLYPODIACEAE /BENLIEGRELTIGILLER
5. Polypodium vulgare L. subsp. vulgare / benli egrelti 2,
08.06.1990, I.K. 1094. 7,21.06.2011, M.A. 1275.

MAGNOLIOPHYTA / TOHUMLU BITKILER
BOLUMU

PINOPHYTINA / ACIK TOHUMLULAR

PINIDAE / CAMLAR ALTSINIFI

4. PINACEAE / CAMGILLER

6. Abies nordmanniana (Steven) Spach subsp. equi-trojani
(Asc. & Sint. ex Boiss.) Coode & Cullen (Sin.: A.
nordmanniana (Steven) Spach subsp. bornmuelleriana
(Mattf.) Coode & Cullen) / kazdag: goknar: 10, 21.06.1990,
I.K. gozlem. Karadeniz elementi, endemik, tehdit kategorisi:
LC.

7. Pinus sylvestis L. var. hamata Steven / saricam 10,
21.06.1990, I.K. gozlem, Avrupa-Sibirya elementi.

8. P. nigra Arn. subsp. pallasiana (Lamb.) Holmboe. var.
pallasiana / karacam 10, 21.06.1990, 1.K. gozlem,

5. CUPRESSACEAE / SERVIGILLER
9. Juniperus communis L. subsp. saxatilis Pall. / bodur ardi¢
13, 21.06.2011, M.A. 1375.

MAGNOLIOPPHYTINA / KAPALI TOHUMLULAR
MAGNOLIIDAE / MANOLYA ALTSINIFI

6. RANUNCULACEAE / DUGUNCICEGIGILLER

10. Helleborus orientalis Lam. / ¢opleme 1, 07.04.1990, i.K.
1014, Karadeniz elementi.

11. Actea spicata L. / domuziiziimii 11, 08.06.1990, 1.K.
1074. 11, 24.06 1990 1.K. 1153.

12. Ranunculus brutius Ten. / buladanotu 12, 08.09.1990,
[K. 1111. 12, 24.06.1990, K. 1130, Avrupa-Sibirya
elementi.

13. R. repens L. / tiktakdana 6, 21.06.2011, M.A. 1273.

14. R. gracilis E.D.Clarke / narin yaggicegi 1, 2, 12.05.1990,
1.K. 1028.

7. PAPAVERACEAE / HASHASGILLER

15. Chelidonium majus L. / kirlangicotu 3, 12.05.1990, 1.K.
1019. 2, 08.06.1990, 1.K. 1093, Avrupa-Sibirya elementi.

16. Papaver dubium L. / képekyag 1, 2, 12.07.1990, 1.K.
1199.

17. Corydalis integra Barbey & Fors.-Major. [/
yamagtarlakusu 1, 2, 07.04.1990, I.K. 1008. 9, 12.05.1990,
I.K. 1022
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8. BRASSICACEAE (Cruciferae) / TURPGILLER

18. Lepidium campestre (L.) Aiton / horozcuk 2, 08.06.1990,
LK. 1081. 1, 12.07.1990, 1.K. 1200.

19. Alyssum trichostachyum Rupr. (Sin.: A. repens Baumg.
var. trichostachyum (Rupr.) Hayek) / siiliin kevke 2,
12.05.1990, 1.K. 1038/B. 1, 2, 08.06.1990, 1.K. 1232. 5, 2,
08.06.1990, I.K. 1084.

20. Arabis alpina L. subsp. alpina (Sin.: A. caucasica Willd.
subsp. caucasica) / kazteresi 1, 07.04.1990, I.K. 1003. 3,
12.05.1990, I.K. 1032. 2, 12.05.1990, LK. 1034. 12,
08.06.1990, 1.K. 1110.

21. Pseudoturritis turrita (Sin.: Arabis turrita L.) /
percemotu 4, 08.06.1990, LK. 1087.

22. Turritis glabra L. / kése siriktere 4, 08.06.1990, 1.K.
1085. 4,24.06.1990, L.K. 1170. 15, 21.06.2011, M.A. 1297.
23. Cardamine bulbifera (L.) Crantz. / dislikok 3, 1,
12.07.1990, I.K. 1196, Avrupa-Sibirya elementi.

24. C. impatiens L. var. pectinata (Pall. ex DC.) Stoj. ex Stef.
/ tarakh kodimotu 3, 1, 12.05.1990, I.K. 1041. 2.1,
26.07.1990, L.K. 1266.

25. C. lazica Boiss. & Balansa ex Boiss. / kodimotu 2,
08.06.1990, I.K. 1104, Karadeniz elementi.

26. Alliaria petiolata (M.Bieb.) Cavara & Grande / sarimsak
hardah 15, 21.06.2011, M.A. 1243.

9. VIOLACEAE / MENEKSEGILLER

27. Viola odorata L. / kokulu menekse 13, 12.05.1990, 1.K.
1021/A. 12, 09.06.1990, 1.K. 1113. 1, 07.04.1990, 1.K. 1002.
28. V. sieheana W.Becker. / ¢ayir meneksesi 3, 12.05.1990,
LK. 1043. 2, 12.05.1990, 1.K. 1044. 13, 21.06.2011, M.A.
1254,

10. CARYOPHYLLACEAE / KARANFILGILLER

29. Moehringia trinervia (L.) Clairv. / Kkelesot 12,
24.06.1990, L.K. 1144. 2, 5, 12.05.1990, 1.K. 1025.

30. Stellaria media (L.) Vill. / kusotu 7, 21.06.2011, M.A.
1271.

31. Cerastium glomeratum Thuill. / boynuzotu 13,
21.06.2011, M.A. 1370 kozmopolit.

32. Moenchia mantica (L.) Bartl. / doérdiiz otu 13,
21.06.2011, M.A. 1319.

33. Dianthus giganteus d’Urv. / deve karanfili 14,
21.06.2011, M.A. 1354, Avrupa-Sibirya elementi.

34. Silene italica (L.) Pers. subsp. italica / yugusyiiregi 15,
16, 21.06.2011, M.A. 1320. Akdeniz elementi.

35. S. vulgaris (Moench) Garcke var. vulgaris / ecibiicii 12,
24.06.1990, 1.K. 1132. 12, 03.07.1990, i.K. 1244,

36. S. compacta Fisch. ex Hornem. / kanlhibasira otu, 2, 1,
12.07.1990, 1.K. 1179. 2, 1, 26.07.1990, 1.K. 1258. 2, 5,
24.06.1990, L.K. 1165.

37. S. dichotoma Ehrh. subsp. racemosa (Otth) Graebn. (Sin.:
S. dichotoma Ehrh. subsp. sibthorpiana (Reichb.) Rech.) /
salkim nakil 2, 1, 12.07.1990, i.X. 1179. 2, 1, 26.07.1990,
K. 1197.15,17,21.06.2011, M.A. 1318.

38. S. latifolia Poir. subsp. alba (Miller) Greuter & Burdet /
giaigic 2, 1,26.07.1990, LK. 1272.

39. Scleranthus perennis L. subsp. dichotomus (Schur)
Nyman / catal kinavel 12, 24.06.1990, 1.K. 1128. 12,
24.06.1990, .X. 1142, 12, 21.06.2011, M.A. 1317.

40. S. uncinatus Schur. 12, 24.06.1990, 1.K. 1143.

11. POLYGONACEAE / MADIMAKGILLER

41. Polygonum alpinum All. / yerdegistiren 1, 12.07.1990,
.K. 1206, Avrupa-Sibirya elementi.

42. Rumex acetosella L. / kuzukulag:

2, 12.07.1990, LK. 1230. 13, 21.06.2011, M.A. 1358,
kozmopolit.
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43. R. tuberosus L. subsp. tuberosus / kuzukikirdag: 14,
21.06.2011, M.A. 1257. )
44. R. crispus L. / labada 12, 24.06.1990, 1.K. 1133, genis

yayilisli.

12. AMARANTHACEAE
HOROZIiBiGiGILLER

45. Beta trigyna Waldst. & Kit. / kir pazis1 12, 24.06.1990,
LK. 1121.

46. Chenopodium foliosum Asch. / ciilek 12, 24.06.1990, 1.K.
1146. Genis yayilisl.

(Chenopodiaceae)/

13. HYPERIACEAE / KANTARONGILLER

47. Hypericum perforatum L. / kantaron 2, 1, 12.07.1990,
I.K. 1227.

48. H. bithynicum Boiss. / uludag koyunkiram 12,
24.06.1990, 1.K. 1123. 12, 24.06.1990, I.K. 1150, Karadeniz
elementi.

49. H. montbretii Spach. / ¢ay kantaronu 1, 26.07.1990, I.K.
1227. 4,24.06.1990, 1.K. 1168. 15, 21.06.2011, M.A. 1234,
14. MALVACEAE / EBEGUMECIGILLER

50. Alcea biennis Winterl (Sin.: A. pallida Waldst. & Kit. ex
Willd.) / fatmaanagiilii 1, 12.07.1990, 1.K. 1212.

51. Tilia rubra DC. subsp. caucasica (Rupr.) V. Engler /
felamur 1, 12.07.1990, i.K. 1198. Karadeniz elementi.

15. GERANIACEAE / TURNAGAGASIGILLER

52. Geranium robertianum L. / dag 1tir1 2, 1, 08.06.1990,
LK. 1101. 3, 12.05.1990, 1.K. 1045. 7, 21.06.2011, M.A.
1288. 13, 21.06.2011, M.A. 1357.

53. G. lucidum L. / dakkaotu 2, 1, 08.06.1990, 1.K. 1090.

54. G. pyrenaicum Burm. / gelincarsafi 2, 1, 08.06.1990, 1.K.
1076. 12, 24.06.1990, 1.K. 1120. 15, 21.06.2011, M.A. 1241.

55. G. asphodeloides Burm. subsp. asphodeloides /
yaramerhemi 13, 14, 21.06.2011, M.A. 1242, Avrupa-
Sibirya elementi.

16. OXALIDACEAE / EKSIYONCAGILLER
56. Oxalis acetosella L. / eksiyonca 8, 21.06.2011, M.A.
1296.

17. SAPINDACEAE
AKCAAGACGILLER
57. Acer heldreichii Orph. ex Boiss. (Sin.: A. trautvetteri
Medw.) / Kkafkas akc¢aagaci 7, 21.06.2011, M.A. 1292,
Karadeniz elementi.

58. A. platanoides L. / ¢inar ak¢aagc1 7, 21.06.2011, M.A.
gbzlem, Avrupa-Sibirya elementi.

59. A. hyrcanum Fisch. & C.A.Mey. subsp. hyrcanum /
taraklik agaci 15, 211.06.2011, M.A. 1256, Avrupa-Sibirya
elementi.

(ACERACEAE) /

18. STAPHYLLACEAE / AGIZLIKCALISIGiLLER
60. Staphylea pinnata L. / agizhik¢ahs1 7, 21.06.2011, M.A.
gozlem.

19. CELASTRACEAE / iGAGACIGILLER

61. Euonymus latifolius (L.) Mill. subsp. latifolius / igagaci
11, 08.06.1990, I.K. 1063. 3, 23.08.1990L.K. 1294. 8,
21.06.2011, M.A. 1322, Avrupa-Sibirya elementi.

20. FABACEAE (Leguminosae) / BAKLAGILLER

62. Cytisus hirsutus L. (Sin.: C. hirsutus (L.) Link.) / kegi
tirfili 12, 08.06.1990, 1.K. 1055. 13, 21.06.2011, M.A. 1264.
63. Genista januensis Viv. subsp. lydia (Boiss.) Kit Tan &
Ziel. (Sin.: G. lydia Boiss. var. lydia) / geyik borcag 2,

08.06.1990, 1.K. 1106. 15, 21.06.2011, M.A. 1301. 13,
21.06.2011, M.A. 1363, Dogu Akdeniz elementi.

64. Galega officinalis L. / kecisedefi 2, 1, 26.07.1990, i.K.
1275, Avrupa-Sibirya elementi.

65. Astragalus glycyphylloides DC. (Sin.: A. glycyphyllos L.
subsp. glycyphylloides (DC.) Matthews) / tath geven 2,
08.06.1990, I.K. 1105. 12, 24.06.1990, I.K. 1131, Avrupa-
Sibirya elementi.

66. Bituminaria bituminosa (L.) C.H.Stirt. (Sin.: Psoralea
bituminosa L.) / asfaltotu 16, 21.06.2011, M.A. gozlem,
Akdeniz elementi.

67. Vicia freyniana Bornm. / delifig 12, 24.06.1990, 1.K.
1154, Karadeniz elementi, endemik. Tehdit kategorisi: LC.
68. V. crocea (Desf.) B. Fedtsch. / safran figi 12,
08.06.1990, 1.K. 1062. 7, 21.06.2011, M.A. 1270, Hirkanya-
Karadeniz elementi.

69. Lathyrus laxiflorus (Desf.) O. Kuntze. subsp. laxiflorus /
deli burcak 3, 08.06.1990, I.K. 1147. 2, 12.05.1990, 1.K.
1038/A.

70. Pisum sativum L. subsp. elatius (M.Bieb.) Ascher. &
Graebn. var. elatits | boylu bezelye 1, 5, 12.07.1990, 1.K.
1098. 15, 21.06.2011, M.A. 1263. 7, 21.06.2011, M.A. 1269,
Akdeniz elementi.

71. Trifolium repens L. var. repens / ak ii¢giil 12,
24.06.1990, L.K. 1145/B. 13, 21.06.2011, M.A. 1260.

72. T. hybridum L. var. hybridum / melez iiggiill 12,
24.06.1990, L.K. 1145/A.

73. T. aureum Poll. subsp. barbulatum Freyn & Sint. ex
Freyn / sakal iiggiilii 1, 5, 12.07.1990, 1.K. 1209, endemik.
Tehdit kategorisi: LC.

74. T. pratense L. var. pratense / c¢ayir iicgiilii 13,
21.06.2011, M.A. 1303.

75. T. trichocephalum M.Bieb. / Hemsin iicgiilii 13,
21.06.2011, M.A. 1362.

76. Dorycnium graecum (L.) Ser. / ak kaplanotu 12,
24.07.1990, 1.K. 1126. 7, 21.06.2011, M.A. 1287, Karadeniz
elementi.

77. Securigera varia (L.) Lassen (Sin.: Coronilla varia L.) /
kérigen 15, 21.06.2011, M.A. 1261. 16, 24.06.1990, 1.K.
1159. Dogu Akdeniz elementi.

21. ROSACEAE / GULGILLER

78. Laurocerasus officinalis M.Roem. / karayemis 10,
08.06.1990, 1.K. 1060. 1, 5, 12.07.1990, L.K. 1201. 7,
21.06.2011, M.A. 1267.

79. Cerasus avium (L.) Moench / kiraz 12, 08.06.1990, 1.K.
1050.

80. Rubus ideus L. subsp. ideus / ahududu 1, 5, 12.07.1990,
I.K. 1204. 5,24.06.1990, i.K. 1158, Avrupa-Sibirya elementi.
81. R. hirtus Waldst. & Kit. / tiintiiriik 2, 1, 5, 12.07.1990,
LK. 1205. 2, 1, 5, 24.06.1990, I.K. 1172. Avrupa-Sibirya
elementi.

82. Fragaria vesca L. / dag cilegi 1, 5, 12.07.1990, 1.K.
1193. 16, 12.05.1990, 1.K. 1024, Avrupa-Sibirya elementi.
83. Potentilla micrantha Ramond ex DC. / ciice parmakotu
2,1,5,07.04.1990, L.K. 1005.

84. Geum urbanum L. / meryemotu 2, 5, 08.06.1990, 1.K.
1108. 12, 24.06.1990, L.K. 1137. 14, 21.06.2011, M.A. 1382,
Avrupa-Sibirya elementi.

85. Sanguisorba minor L. subsp. balearica (Bourg. ex
Nyman) Mufioz Garm. & C.Navarro (Sin.: S. minor Scop.
subsp. muricata (Spach) Brig.) / kelekayagi 1, 5, 12.07.1990,
LK. 1219.

86. Alchemilla compactilis Juz. / aslan pencesi 12,
08.06.1990, L.K. 1052.

87. A. pseudocartalonica Juz. / Kkartal pencesi 12,
24.06.1990, 1.K. 1134, genis yayiligh.
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88. A. porrectidens Juz. / dislek Keltat 2, 1, 5, 12.07.1990,
LK. 1216, Karadeniz elementi. Tehdit kategorisi: VU.

89. Rosa canina L. / kusburnu 13, 23.08.1990, 1.K. 1282/A
ve 1282/B. 2, 5, 24.06.1990, 1.K. 1174. 14, 21.06.2011, M.A.
1364.7,21.06.2011, M.A. 1268.

90. Crataegus tanacetifolia (Poir.) Pers. (Sin.: C. X
tanacetifolia (Lam.) Pers.) / kotan ahc 12, 24.06.1990, 1.K.
1151. 12, 13.07.1990, I.K. 1237. 1650 m. 13, 23.08.1990,
LK. 1291, 13, 21.06.2011, M.A. 1381, endemik. Tehdit
kategorisi: LC.

91. C. microphylla C. Koch. subsp. microphylla / kocakari
armudu 13, 21.06.2011, M.A. 1380, Karadeniz elementi.

92. Sorbus aucuparia L. / kusiivezi 2, 1, 5, 12.07.1990, 1.K.
1202. 13, 23.06.1990, L.K. 1209. 14, 21.06.2011, M.A. 1316,
Avrupa-Sibirya elementi.

93. S. umbellata Frisch / geyik elmas:1 15, 17, 21.06.2011,
M.A. 1314,

94. S. torminalis (L.) Crantz var. torminalis / pitlicen 7,
21.06.2011, M.A. 1313. 15, 21.06.2011, M.A. 1365.

95. Malus sylvestris Miller subsp. orientalis (A. Uglitzkich)
Browicz var. orientalis / eksi elma 13, 21.06.2011, M.A.
1379.

96. Pyrus elaeagnifolia Pall. subsp. elaeagnifolia / ahlat 12,
24.06.1990, 1.K. 1152. 13, 23.08.1990, 1.K. 1292. 13,
21.06.2011, M.A. 1315.

22. ONAGRACEAE / YAKIOTUGILLER

97. Circaea lutetiana L. / kankurutan 2, 1, 26.07.1990, I.K.
1276.

98. Epilobium angustifolium L. / yakiotu 1, 5, 12.07.1990,
I.K.1222.13, 1650 m, 23.08.1990, I.K. 1288.

99. E. montanum L. / dagyakis1 2, 1, 5, 12.07.1990, 1.K.
1186, I.K. 1224. 2, 24.06.1990, i.K. 1271. 7, 21.06.2011,
M.A. 1281, Avrupa-Sibirya elementi.

100. E. hirsutum L. / hasanhiiseyin cicegi 2, 1, 26.07.1990,
LK. 1265.

23. CRASSULACEAE / DAMKORUGUGILLER

101. Sedum hispanicum L. / damkorugu 13, 24.06.1990, 1.K.
1148. 7, 21.06.2011, M.A. 1225, 1228 ve 1226. 15, 16, M.A.
1227, fran-Turan elementi.

102. S. pallidum M. Bieb. (S. pallidum Bieb. var. bithynicum
(Boiss.) D.F. Chamberlain) / koyunérmece 2, 12.07.1990,
I.K. 1192, Karadeniz elementi.

24. SAXIFRAGACEAE / TASKIRANGILLER

103. Saxifraga rotundifolia L. var. rotundifolia / benli
taskiran 2, 4, 12.05.1990, 1.K. 1027. 4,2, 5, 08.06.1990, 1.K.
1102. 14, 21.06.2011, M.A. 1376, Avrupa-Sibirya elementi.

104. S. cymbalaria L. / sar1 taskiran 2, 5, 08.06.1990, 1.K.
1099. 2, 5, 12.07.1990, I.K. 1191. 7, 21.06.2011, M.A. 1279.

25. APIACEAE (Umbelliferae) / MAYDANOZGILLER
105. Sanicula europaea L. / sanikel 11, 8, 08.06.1990, I.K.
1067. 12, 24.06.1990, 1.K. 1141. 2, 5, 13.07.1990, 1.K. 1253.
106. Anthriscus nemorasa (M.Bieb.) Spreng. /
pecek 12, 08.06.1990, 1.K. 1048. 12, 24.06.1990, 1.K. 1139.
14, 21.06.2011, M.A. 1310.
107. Smyrnium perfoliatum L. / sarikérek 13, 21.06.2011,
M.A. 1377.
108. Apium graveolens L. / kereviz 1, 08.06.1990, 1.K. 1058.
109. Heracleum sphondylium L. subsp. montanum (Schleich.
ex Gaudin) Brig. / dag kocugu 7, 21.06.2011, M.A. 1309,
Avrupa-Sibirya elementi.
110. H. platytaenium Boiss. / égrekotu 12, 24.06.1990, 1.K.
1117.2, 5, 24.06.1990, 1.K. 1171. 7, 26.06.2011, M.A. 1232,
Karadeniz elementi.
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111. Torilis ucranica Spreng. / ¢aywr dercikotu 2, 1, 5
12.07.1990, L.K. 1214.

112. Orlaya daucoides (L.) Greuter / dilkanatan 15,
21.06.2011, M.A. 1258, Akdeniz elementi?

26. ARALIACEAE / SARMASIKGiLLER

113. Hedera helix L. / duvar sarmasig 5, 24.06.1990, 1.K.
1177.

114. Hedera colchica (K. Koch) K. Koch / karasarmasik 2,
5,24.06.1990, I.K. 1178, Karadeniz elementi.

27. CAPRIFOLIACEAE / HANIMELIGILLER

115. Lonicera orientalis Lam. (Sin.: L. caucasica Palas
subsp. orientalis (Lam.) D.F.Chamb. & D.G.Long) / has
cakana 12, 24.08.1990, I.K. 1125. 15, 17, 21.06.2011, M.A.
1344, endemik. Tehdit kategorisi: LC.

116. Valeriana alliarifolia Adams / pisot 2, 1, 5, 12.07.1990,
LK. 1234. 5, 13.07.1990, 1.K. 1254. 13, 23.08.1990, 1.K.
1300.

28. ADOXACEAE / MURVERGILLER

117. Sambucus ebulus L. / miirver otu 2, 1, 5, 12.07.1990,
IK.1217.

118. S. nigra L. / agac¢ miirver 13, 23.08.1990, [.K. 1297. 2,
5,24.06.1990, 1.K. 1166.2, 1, 5, 12.07.1990, I.K. 1184.

29. ASTERACEAE (Compositae) / PAPATYAGILLER
119. Bellis perennis L. / koyungozii 2, 1, 07.04.1990, 1.K.
1011, Avrupa-Sibirya elementi.

120. Doronicum orientale Hoffm. / kaplanotu 3, 12.05.1990,
1.K. 1030.

121. Turanecio hypochionaeus (Boiss.) Hamzaoglu (Sin.:
Senecio hypochionaeus  Boiss. var. hypochionaeus) /
turanotu 12, 08.06.1990, 1.K. 1112. 12, 24.06.1990, 1.K.
1129. 10, 13, 21.06.2011, M.A. 1345. Endemik. Tehdit
kategorisi: EN.

122. Tussilago farfara L. / 6ksiiriikotu 5, 1, 07.04.1990, I.K.
1009, Avrupa-Sibirya elementi.

123. Petasites hybidus (L.) P.Gaertn. / kalabak 1, 5,
08.06.1990, 1.K. 1107, Avrupa-Sibirya elementi.

124. Eupatorium cannabinum L. / koyuntirpagi 1,
26.07.1990, L.K. 1261, Avrupa-Sibirya elementi.

125. Anthemis cretica L. subsp. pontica (Willd.) Grierson /
laz papatyasi 15, 16, 17, 21.06.2011, M.A. 1311. 14,
21.06.2011, M.A. 1352.

126. Cota tinctoria (L.) J. Gay ex Guss var. discoidea (All.)
Ozbek & Vural (Sin.: Anthemis tinctoria L. var. discoidea
(AlL) DC.) / boyac papatyasi 1, 5, 12.07.1990, 1.K. 1235. 7,
21.06.2011, M.A. 1277.

127. Achillea grandifolia Friv. / Akyavsan 13, 21.06.2011,
M.A. 1351.

128. Tanacetum parthenium (L.) Sch. Bip. / beyaz papatya
2,1,5,12.07.1990, i.K.1228.2, 1, 26.07.1990, LK. 1260. 7,
21.06.2011, M.A. 1349.

129. Tripleurospermum rosellum (Boiss. & Orph.) Hayek
var. album E. Hossain / giil godesi 4, 12.05.1990, [.K. 1042.
12, 08.06.1990, I.K. 1056. 7, 21.06.2011, M.A. 1278,
endemik. Tehdit kategorisi: VU.

130. Arctium minus (Hill) Bernh. (Sin.: A. minus (Hill)
Bernh. subsp. pubens (Bab.) Arénes.) / Loslek 2, 1,
26.07.1990, 1L.K. 1274, Avrupa-Sibirya elementi.

131. Cirsium ligulare Boiss. / kor kazankulpu 13,
21.06.2011, M.A. 1348.

132. C. hypoleicum DC. / visne kangal 3, 24.06.1990, 1.K.
1176, Avrupa-Sibirya elementi.

133. C. arvense (L.) Scop. (Sin.: C. arvense (L.) Scop. subsp.
vestitum (Wimmer & Grab.) Petrak) / koygogiiren 12,
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24.06.1990, 1.K. 1135. 1, 5, 12.07.1990, 1.K. 1210. 13,
23.08.1990, 1.K. 1286. 13, 5,21.06.2011, M.A. 1350.

134. Carduus nutans L. / esekdikeni 2, 1, 5, 12.07.1990, I.K.
1189.

135. Scorzonera mollis M.Bieb. subsp. mollis / iskor¢ina 13,
21.06.2011, M.A. 1346.

136. Pilosella x auriculoides (Lang) Arv.-Touv. / kulak
tirnakotu 1, 5, 12.07 1990, I.K. 1194. 13, 21.06.2011, M.A.
1347.

137. Lactuca muralis (L.) Gaertn. (Sin.: Mycelis. muralis (L.)
Dumort.) / divar marulu 3, 12.07.1990, L.K. 1211, Avrupa-
Sibirya elementi.

138. Lapsana communis L. subsp. intermedia (M.Bieb.)
Hayek. var. intermedia / sebrek 1, 5, 12.07.1990, 1.K. 1233.
3,24.06.1990, i.K. 1162. 13, 23.08.1990, 1.K. 1283.

30. CAMPANULACEAE / CANCICEGIGILLER

139. Campanula lyrata Lam. subsp. lyrata / memek 5,
24.06.1990, L.K. 1169. 15, 21.06.2011, M.A. 1236.

140. C. latifolia L. subsp. latifolia / ¢angicegi 1, 26.07.1990,
1.K. 1273, Avrupa-Sibirya elementi.

141. C. grandis Fisch. & C.A.Mey. (Sin.: C. latiloba A. D.) /
okiiz cingiragi 1, 5, 24.06.1990, I.K. 1183. 13, 23.08.1990,
LK. 1287. 11, 5, 24.06.1990, i.K. 1155, endemik. Tehdit
kategorisi: LC.

142. C. olympica Boiss. / orman cam 1, 5, 12.07.1990, 1.K.
1207. 13, 23.08.1990, 1.K. 1284.

143.  Asyneuma limonifolium (L.) Janchen subsp.
limonifolium / tavsanekmegi 15, 21.06.2011, M.A. 1235.

31. ERICACEAE / FUNDAGILLER

144. Rhododenderon ponticum L. / kumar 11, 08.06.1990,
LK. 1247. Karadeniz elementi.

145. Vaccinium arctostaphyllos L. / likarpa 3, 21.06.2011,
M.A. gozlem, Karadeniz elementi.

32. PRIMULACEAE / CUHACICEGIGILLER

146. Primula acaulis (L.) L. (Sin.: P. vulgaris Huds.) /
cuhacicegi 2, 07.04.1990, 1.K. 1004. 13, 12.05.1990, i.K.
1018, Avrupa-Sibirya elementi.

147. Cyclamen coum Mill. var. coum / yersomunu 3, 11,
12.05.1990, I.K. 1035. 14, 21.06.2011, M.A. 1229.

148. Lysimachia verticiliaris Spreng. / hilal kargaotu 1, 5,
12.07.1990, 1.K. 1195. Hirkanya-Karadeniz elementi.

33. OLEACEAE / ZEYTINGILLER

149. Fraxinus angustifolia Vahl subsp. oxycarpa (Willd.)
Franco & Rocha / anadolu disbudag 7, 21.06.2011, M.A.
1291, Avrupa-Sibirya elementi.

34. CONVOLVULACEAE /
TARLASARMASIGIGILLER

150. Calystegia silvatica (Kit.) Griseb. / biiriik 1,5,
12.07.1990, 1.X. 1213. 2, 5, 24.06.1990, L.K. 1173.

35. BORAGINACEAE / HODANGILLER

151. Myosotis sylvatica Hoffm. subsp. rivularis Vestergr. /
keles unutmabeni 5, 4, 08.06.1990, 1.K. 1095. 4,
12.05.1990, I.K. 1036. 12, 08.06.1990, i.K. 1115.

152. M. sylvatica Hoffm. subsp. cyanea (Hayek) Vestergr. /
unutmabeni 13, 12, 21.06.2011, M.A. 1321.

153. Cynoglossum creticum Mill. / pisiktetigi 16,
13.07.1990, 1.K. 1248.

154. C. montanum L. / dag kopekdili 12, 08.06.1990, 1.K.
1051. 14, 21.06.2011, M.A. 1367, Avrupa-Sibirya elementi.

155. Onosma bornmuelleri Hausskn. & Bornm. / amasya
sincar1 13, 14, 21.06.2011, M.A. 1366, iran-Turan elementi,
endemik. Tehdit kategorisi: LC.

156. Cerinthe minor L. subsp. auriculata (Ten) Domac /
livarotu 2, 5, 08.06.1990, I.K. 1096.

157. Trachystemon orientalis (L.) G. Don / kaldirik 1,
07.04.1990, 1.K. 1007. 3, 12.05.1990, 1.K. 1020. 11,
08.06.1990, 1.K. 1066. 3, 5, 24.06.1990, I.K. 1175, Karadeniz
elementi.

36. SOLANACEAE / PATLICAGILLER

158. Solanum dulcamara L. / sofur 2, 12.07.1990, 1.X. 1208,
Avrupa-Sibirya elementi.

159. Atropa belladonna L. / giizelavratotu 5, 08.06.1990,
I.K. 1082. 12, 24.06.1990, I.K. 1157. 14, 23.08.1990, 1.K.
1281. 2,26.07.1990, 1.K. 1259, Avrupa-Sibirya elementi.

37. SCROPHULARIACEAE / SIRACAOTUGILLER
160. Verbascum bithynicum Boiss. / koca sigirkuyrugu 5,
12.07.1990, 1.K. 1218, Avrupa-Sibirya elementi, endemik.
Tehdit kategorisi: NT.

161. V. pholomoides L. / yiinotu 2, 5, 08.06.1990, i.K. 1088,
Avrupa-Sibirya elementi.

162. V. gnaphalodes M.Bieb. / uslu si@irkuyrugu 13,
21.06.2011, M.A. 1308. 15, 21.06.2011, M.A. 1368,
Karadeniz elementi.

163. Scrophularia scopolii Hoppen ex Pers. var. scopolii /
elképiirten 12, 08.06.1990, 1.K. 1049. 1, 5, 08.06.1990, 1.K.
1075. 2, 3, 5, 08.06.1990, 1.K. 1089. 1, 26.07.1990, 1.K.
1257.7,21.06.2011, M.A. 1280. 13, 21.06.2011, M.A. 1305.
164. S. umbrosa Dumort. / su kestereotu 2, 1, 26.07.1990,
1.K. 1270, Avrupa-Sibirya elementi.

38. OROBANCHACEAE / CANAVAROTUGILLER

165. Orobanche purpurea Jacg. / mor veremotu 4,
07.04.1990, 1.K. 1010. 4, 12.05.1990, i.K. 1017.

166. Rhynchocorys elephas (L.) Griseb. subsp. elephas /
filournu 2, 4, 08.06.1990, 1.K. 1080. 5, 16, 12.07.1990, 1.K.
1221, Avrupa-Sibirya elementi.

39. LAMIACEAE (Labiatae) / BALLIBABGILLER

167. Ajuga orientalis L. / dagmayasih 14, 13, 21.06.2011,
M.A. 1371

168. Scutellaria albida L. subsp. albida / akkaside 4,
08.06.1990, 1.K. 1190. 2, 1, 26.07.1990, 1.K. 1264. 13,
23.08.1990, 1.K. 1302, Dogu Akdeniz elementi.

169. S. altissima L. / uzun kaside 2, 5, 13.07.1990, I.K.
1255, Avrupa-Sibirya elementi.

170. Lamium maculatum L. / benli bahcak 2, 1, 12.05.1990,
LK. 1033. 12, 08.06.1990, L.K. 1047. 7, 21.06.2011, M.A.
1272.

171. L. garganicum L. subsp. garganicum (Sin.: L.
garganicum L. subsp. laevigatum Arcang.) / bol balicak 11,
1, 24.06.1990, I.K. 1156. 13, 21.06.2011, M.A. 1240,
Karadeniz elementi.

172. L. purpureum L. var. purpureum / balhbaba 2, 1,
07.04.1990, 1.K. 1012. 12, 08.06.1990, I.K. 1047, Avrupa-
Sibirya elementi.

173. L. galeobdolon (L.) L. subsp. montanum (Sin.:
Galebdolon luteum Hudson subsp. montanum (Pers.) R.
Mill.) / mese bahcag 12, 08.06.1990, 1.K. 1053 ve 1069. 12,
24.06.1990, L.K. 1149. 2, 12.05.1990, I.K. 1039. 8,
21.06.2011, M.A. 1265.

174. Stachys byzantina C. Koch / boz karabag 15,
21.06.2011, M.A. 1239, Avrupa-Sibirya elementi.

175. S. iberica M.Bieb. subsp. iberica var. iberica / tok
delicay 12, 08.06.1990, I.K. 1118. 12, 13.07.1990, I.K. 1242,
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1580 ve 1605. 13, 21.06.2011, M.A. 1369, Iran-Turan
elementi.

176. S. iberica M.Bieb. subsp. iberica var. densipilosa
R.Bhattacharjee 12, 13.07.1990, 1.K. 1243, Iran-Turan
elementi, endemik. Tehdit kategorisi: LC.

177. Clinipodium grandiflorum (L.) Kuntze (Sin.:
Calamintha grandiflora (L.) Moench.) / kaba feslegen 1, 5,
12.07.1990, 1.K. 1220. 13, 23.08.1990, I.K. 1280, Avrupa-
Sibirya elementi

178. C. vulgare L. subsp. vulgare / yabani feslegen 1, 5,
12.07.1990, I.K. 1226. 13, 23.08.1990, I.K. 1285.

179. Thymus longicaulis C. Presl subsp. longicaulis / as
kekigi 13, 21.06.2011, M.A. 1300. Avrupa-Sibirya elementi.
180. Salvia tomentosa Mill. / salba 3, 1, 5, 12.07.1990, I.K.
1180, Akdeniz elementi.

181. S. virgata Jacg. / fatmaanaotu 15, 21.06.2011, M.A.
1374, iran-Turan elementi.

40. PLANTAGINACEAE / SINIROTUGILLER

182. Plantago major L. subsp. major / sinirotu 2, 1, 5,
12.07.1990, I.K. 1203.

183. P. lanceolata L. / damarhea 12, 24.06.1990, I.K. 1122.
184. Veronica serpyllifolia L. / giizelnane 7, 21.06.2011,
M.A. 1306.

185. V. persica Poir. / eircamuk 1, 07.04.1990, 1.K. 1016.
186. V. anagallis-aquatica L. / sugedemesi 1, 6, 08.06.1990,
LK. 1100.

187. V. chamaedrys L. / cancan 2, 4, 12.05.1990, 1.K. 1023.
13, 08.06.1990, I.K. 1046. 12, 24.06.1990, 1.K. 1114. 12,
21.06.2011, M.A. 1304. Avrupa-Sibirya elementi.

188. V. pectinata L. var. pectinata / tarak mavisi 2, 5,
08.06.1990, 1.K. 1083. 15, 17, 21.06.2011, M.A. 1237. 13,
21.06.2011, M.A. 1359.

189. V. officinalis L. / oropagay: 7, 21.06.2011, M.A. 1307,
Avrupa-Sibirya elementi.

41. THYMELAEACEAE / SIYIRCIKGILLER

190. Daphne pontica L. subsp. pontica / sirimagu 11,
08.06.1990, 1.K. 1059. 10, 21.06.2011, M.A. 1324,
Karadeniz elementi.

42. ARISTOLACHIACEAE / LOHUSAOTUGILLER
191. Aristolachia pallida Willd. / saricaotu 15, 17,
21.06.2011, M.A. 1326.

192. A. pontica Lam. / gangirdak 11, 9, 08.06.1990, i.K.
1068. 11, 21.06.2011, M.A. 1325, Avrupa-Sibirya elementi.

43. EUPHORBIACEAE / SUTLEGENGILLER

193. Euphorbia stricta L. / kat1 siitlegen 12, 08.06.1990, 1.K.
1079. 13, 21.06.2011, M.A. 1360 ve 1361, Avrupa-Sibirya
elementi.

194. E. seguieriana Neck. subsp. niciciana (Borbas ex
Novak) Rech. / ekin siitlegeni 15, 16, 17, 21.06.2011, M.A.
1259.

195. E. amygdaloides L. var. amygdaloides / zerana 13,
12.05.1990, 1.K. 1021/B. 9, 11, 08.06.1990, 1.K. 1167. 9,
08.06.1990, I.K. 1054, Avrupa-Sibirya elementi.

44, URTICACEAE / ISIRGANGILLER

196. Urtica dioica L. subsp. dioica / isirgan 2, 1, 5,
08.06.1990, I.K. 1078. 3, 1, 13.07.1990, 1.K. 1245, Avrupa-
Sibirya elementi.

45. ULMACEAE / KARAAGACGILLER
197. Ulmus glabra Huds. / dag karaagaca 3, 21.06.2011,
M.A. gbzlem, Avrupa-Sibirya elementi.
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46. PLATANACEAE / CINARGiLLER ]
198. Platanus orientalis L. / ¢mar 1, 08.06.1990, LK.
gozlem.

47. FAGACEAE / KAYINGILLER

199. Fagus orientalis Lipsky / kaym 3, 8, 9, 10, 11,
21.06.1990, 1.K. gézlem, Avrupa-Sibirya elementi.

200. Quercus petraea (Matt.) Liebl. subsp. iberica (Steven.
ex M.Bieb.) Krassiln. / ballik mesesi 7, 15, 21.06.2011, M.A.
1283.

48. BETULACEAE (Corylaceae) / HUSGILLER

201. Carpinus betulus L. / giirgen 7, 21.06.2011, M.A. 1323,
Avrupa-Sibirya elementi.

202. Corylus. colurna L. / tiirk findign 7, 24.06.1990, 1.K.
1160. 7, 13.07.1990, 1.K. 1239, Avrupa-Sibirya elementi.

49. SALICACEAE / SOGUTGILLER

203. Salix alba L. subsp. alba / ak ségiit 1, 11, 21.06.2011,
M.A.1312, Avrupa-Sibirya elementi.

204. S. caprea L. / sorgun 2, 5, 08.06.1990, 1.K. 1109. 7,
21.06.2011, M.A. 1282, Avrupa-Sibirya elementi.

50. RUBIACEAE / KOKBOYAGILLER

205. Aasperula involucrata Wahlenb. / ak¢a belumotu 2, 5,
08.06.1990, I.K. 1092. 4, 24.06.1990, I.K. 1164. 1, 5,
12.07.1990, i.K. 1231. 7, 21.06.2011, M.A. 1289, Karadeniz
elementi.

206. Galium odoratum (L.) Scop. / orman iplikgigi 3, 8, 9,
11,21.06.2011, M.A. gozlem, Avrupa-Sibirya elementi.

207. G. paschale Forssk. / gok iplik¢ik 2, 4, 5, 24.06.1990,
IK. 1161. 2, 5, 13.07.1990, 1.K. 1252. 7, 21.06.2011, M.A.
1290. 15, 21.06.2011, M.A. 1298, Dogu Akdeniz (dag)
elementi.

208. G. fissurense Ehrend. & Schonb.-Tem. / kalaba
yogurdu 2, 1, 5, 24.06.1990, 1.K. 1181. 1, 26.07.1990, 1.K.
1262. 1, 26.07.1990, 1.K. 1263. 4, 5, 12.07.1990, I.K. 1223.
15, 21.06.2011, M.A. 1299, Karadeniz elementi, endemik.
Tehdit kategorisi: LC.

209. G. aparine L. / ¢cobansiizgeci 2, 1, 5, 08.06.1990, 1.K.
1077. 15, 21.06.2011, M.A. 1343.

51. LILIACEAE / ZAMBAKGILLER

210. Lilium martagon L. / sultan zambag 9, 08.06.1990,
LK. 1065. 12, 24.06.1990, 1.K. 1140. 12, 13.07.1990, 1.K.
1236. 13, 23.08.1990, 1.K. 1290. 7, 21.06.2011, M.A. 1284.
211. Fritillaria pontica Wahlenb. / egri lale 12, 13,
08.06.1990, I.K. 1116. Avrupa-Sibirya elementi.

52. ASPARAGACEAE / KUSKONMAZGILLER

212. Ruscus hypoglossum L. / atdili 11, 08.06.1990, 1.K.
1070, Avrupa-Sibirya elementi.

213. Polygonatum orientale Desf. / bogumluca 11,
08.06.1990, 1.K. 1064. 13, 21.06.2011, M.A. 1342,
Karadeniz elementi.

214. Ornithogalum oligophyllum E.D.Clarke / kurt sogam 1,
07.04.1990, L.K. 1015. 2, 12.05.1990, 1.K. 1029. 12,
08.06.1990, 1.K. 1057.

215. Muscari armeniacum Leichtlin ex Baker / gavurbas1
2,12.05.1990, i.K. 1031.

53. AMARYLLIDACEAE / NERGISGILLER

216. Allium huber-morathii Kollman, Ozhatay et Koyuncu /
narin sogan 2, 1, 5, 12.07.1990, [.K. 1182, iran-Turan
elementi, endemik. Tehdit kategorisi: LC.
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217. A. olympicum Boiss. / uludag sogam 13, 23.08.1990, 227. Carex pendula Huds. / salkimsaparna 6, 1, 21.06.2011,
LK. 1279, Karadeniz elementi, endemik. Tehdit kategorisi: M.A. gbzlem, Avrupa-Sibirya elementi.
LC.
218. A. guttatum Ster. subsp. guttatum / benli sogan 12, 13, 58. POACEAE (Gramineae) / BUGDAYGILLER
13.07.1990, I.K. 1240. 13, 23.08.1990, 1.K. 1278. 228. Brachypodium sylvaticum (Huds.) P. Beauv. / Kkoru
219. A. stamineum Boiss. / yaban sarimsagi 15, 16, kilcam 12, 13, 21.06.2011, M.A. 1250, Avrupa-Sibirya
21.06.2011, M.A. 1231, Dogu Akdeniz elementi. elementi.
229. B. pinnatum (L.) P. Beauv. / tiiylii kilcan 15,
54. ORCHIDACEAE / SALEPGILLER 21.06.2011, M.A. 1329, Avrupa-Sibirya elementi.
220. Neottia nidus-avis (L.) Rich. / asalak salep 3, 11, 230. Bromus ramosus Huds. / kara brom 3, 5, 24.06.1990,
21.06.2011, M.A. gbzlem, Avrupa-Sibirya elementi. 1K.1163.9,13,21.06.2011, M.A. 1249.
221. Platanthera chlorantha (Cruster) Rchb. / ¢arpik salep 231. Arrhenatherum elatius (L.) P. Beauv. ex J. & C. Presl
14, 21.06.2011, M.A. 1255. subsp. elatius / ¢ayiryulafi 9, 13, 14, 21.06.2011, M.A. 1251,
222. Orchis mascula (L.) L. subsp. pinetorum (Boiss. & Avrupa-Sibirya elementi.
Kotschy) G. Camus/ ¢am salebi 14, 21.06.2011, M.A. 1230. 232. Phleum pratense L. / ¢ayir itkuyrugu 13, 21.06.2011,
15,21.06.2011, M.A. 1327, Dogu Akdeniz elementi. M.A. 1252, Avrupa-Sibirya elementi.
233. Festuca drymeja Mert. & W.D.J.Koch / ¢ali yumag 3,
55. DIOSCOREACEAE / DOLANBACGILLER 9,11,21.06.2011, M.A. gbzlem, Avrupa-Sibirya elementi.
223. Dioscorea communis (L.) Caddick & wilkin (Sin.: 234. F. heterophylla Lam. / dag ¢ayir1 13, 21.06.2011, M.A.
Tamus communuis L. subsp. communis) / dolanbag 2, 3, 1, 1253, Avrupa-Sibirya elementi.
08.06.1990, 1.K. 1097. 15, 21.06.2011, M.A. 1341. 235. Poa annua L. / salkimotu 13, 21.06.2011, M.A. 1248,
kozmopolit.
56. JUNCACEAE / KOFAGILLER 236. P. pratensis L. / ¢ayir salkimotu 13, 21.06.2011, M.A.
224. Juncus effusus L. subsp. effusus / has kofa 2, 1, 1246.
12.07.1990, 1.K. 1188. 3, 6, 21.06.2011, M.A. 1330. 237. P. nemoralis L. / erman salkim 12, 08.06.1990, 1K.
225. Luzula forsteri (Sm.) DC. subsp. caspica 1071. 13, 21.06.2011, M.A. 1245.
Novikov / gevsek luzul 7, 21.06.2011, M.A. 1285, Avrupa- 238. P. timoleontis Heldr. ex Boiss. / giir salkimotu 13,
Sibirya elementi. 21.06.2011, M.A. 1247, Dogu Akdeniz elementi.
226. L. multiflora (Ehrh. ex Retz.) Lej. subsp. multiflora / 239. Dactylis glomerata L. subsp. hispanica (Roth) Nyman. /
kirk luzul 13, 21.06.2011, M.A. 1244, killi domuzayrigi 12, 24.08.1990, LK. 1119.
57. CYPERACEAE / HASIROTUGILLER 240. Melica uniflora Retz. / seyrek inci¢imi 7, 21.06.2011,
M.A. 1286, Avrupa-Sibirya elementi.

3. Sonuglar ve tartisma

KBFTKA’nda 1990 ve 2011 yilarinda 449 adet vaskuler bitki drnegi toplanmigtir. Bu 6rneklerin teshisi
sonucunda alanda 58 familyaya ait 161 cins ve 238 tiir tespit edilmistir. Bu tiirlerin 49’u alttiir, 21°1 ise varyete
seviyesine kadar ayrilmaktadir. Tiir ve tiir alt1 diizeyde toplam takson sayis1 240’dir. Toplanan vaskuler bitkilerden 5
takson Pteridophyta, 235 takson ise Magnoliophyta bdliimiine aittir (Tablo 3).

Tablo 3. Caligma alani florasinin taksonomik kategorilere dagilimi
Table 3. Distribution of flora in the study area in terms of taxonomic categories
Magnoliophyta

Pteridophyta - - - - Toplam
Pinophytina Magnoliophytina
Familya 3 2 48 53
Cins 4 3 153 160
Tiir 5 4 129 238
Alttir 2 2 45 49
Varyete - 2 19 21
Takson 5 4 231 240

KBFTKA’nda en ¢ok tiir igeren ilk 10 familyaya ait takson sayis1 ve yiizde oran1 Tablo 4’de verilmis olup, en
¢ok takson iceren familyalar sirasiyla Asteraceae (20), Rosaceae (19), Fabaceae (16), Lamiaceae (15), Poaceae (13),
Caryophyllaceae (10), Brassicaceae (9), Plantaginaceae (8), Apiaceae (8) ve Boraginaceae(7)’dir. KBFTKA ’nindan
elde edilen sonuclar yakin bolgelerde daha 6nce yapilan floristik ¢alisma sonuglar ile karsilastirilmis ve alana en yakin
yelerde yapilan galismalarla benzerliklerin daha yiiksek oldugu goriilmiistiir.

Tiirkiye Florasinin en genis familyasi olan Asteraceae (Davis vd., 1988), KBFTKA’nda, Bolu Abant’da ilk
sirada ve diger ¢aligsma alanlarinda ikinci sirada yer almaktadir. Calismamizda ve Bolu-Semen daglarinda 2. sirada yer
alan Rosaceae familyas1 Yedigoller’de 3. sirada, Abant’da 5. sirada ve digerlerinde 4. siradadir. Bizim ¢alismamizda ve
Bolu-Abant’da 3. sirada yer alan Fabaceae familyasi, Gerede-Aktas, Bolu-Semen Daglari, Bolu Daglari, Yedigoller, ve
Bolu-Gélciik’de yapilan ¢aligmalarda ilk sirada bulunmaktadir.
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Tablo 4. En biiyiik ilk 10 familyaya gore arastirmalarin karsilastirilmasi (Takson sayisi ve %)

Table 4. A comparison of surve

s according to the largest first 10 families (Taxa number and %)

117

i;:i;;llna 12(1 ilceh-go"ll"l,]K. A 8:;?:; Aktag gzgarl Semen Bolu Daglar1 | Yedigoller | Abant-Bolu | Goleiik-Bolu
Kiling, Arslan Akmanv ve | Akman ve | Akman ve [Ekim ve Tiirker ve | ikinci ve
Arastiricilar ve Vu;al Ketenoglu Yurdakulol Yurdakulol |Ilarslan Giiner Giiner (2007)
(1979) (1981a) (1981b) (1982) (2003)
Asteraceae 20-8,3 27-8,6 21-7,4 25-9,2 25-10,7 69-10,2 44-9,3
Rosaceae 19-7,9 16-5,1 21-7,4 18-6,6 13-5,5 36-5,3 25-5,3
Fabaceae 16-6,7 35-11,1 27-9,5 28-10,3 26-11,1 48-7,1 45-9,6
Lamiaceae 15-6,3 16-5,1 19-6,7 22-8,1 13-5,5 45-6,7 25-5,3
Poaceae 13-5,4 17-5,4 17-5,9 15-5,5 11-4,7 55-8,2 41-8,7
Caryophyllaceae |10-4,2 17-5,4 14-4,9 8-2,9 10-4,3 26-3,9 18-3,8
Brassicaceae 9-3,8 15-4,7 17-5,9 - 6-2,6 30-4,4 19-4,0
Plantaginaceae 8-3,3 17-5,4 10-3,5 10-3,7 - 22-3,3 -
Apiaceae 8-3,3 10-3,2 - 8-2,9 11-4,7 20-3,0 18-3,8
Boraginaceae 7-2,9 14-4.4 9-3,2 - - - 15-3,2
Ranunculaceae - - 11-3,9 - - 20-3,0 -
Rubiaceae - - 9-3,2 - 5-2,1 - -
Campanulaceae - - - 10-3,7 - - -
Ericaceae - - - 10-3,7 5-2,1 - -
Orchidaceae - - - - - - 13-2,8
Digerleri 115-47,9 131-41,6 110-38,5 118-434 109-46,6 303-44,9 208-44,2

KBFTKA’nda en ¢ok tiire sahip cins Veronica (6) olup genellikle orman igi agiklik, yol ve dere kenarlari ile yaprakli
karigik mescerelerde yayilis gostermektedir (Tablo 5). Tiirkiye florasinda 5. sirada bulunan Silene (Davis vd., 1998), bizim
calismamizda 2. sirada yer almakta, orman i¢i agiklik, dere kenarlari ile sapsiz mese ormanlarinda bulunmaktadir. Calismamizda 2.
siray1 paylasan Trifolium tiirleri Tiirkiye florasinda 6. sirada olup orman igi agikliklarda, nemli otlu alanlarda yayilis gostermektedir.
Calismamizda ilk sirada yer alan Veronica Bolu-Abant, Semen Daglar1 ve Gerede-Aktas ormaninda da en fazla tiire sahip cinstir.
Ikinci sirada yer alan Trifolium, Bolu-Gélciik ve Gerede-Aktag ormaninda da ayni sirada yer almaktadur.

Tablo 5. En biiyiik 8 cinse ait takson sayis1 ve yiizde oranlarinin diger ¢aligmalarla kargilagtirilmasi

Table 5. A comparison of taxa number and the percentage belonging to the largest 8 genera with other studies
[ I 1l v \ VI VI
1 Veronica  |Veronica Veronica Campanula  |Trifolium  [Veronica Vicia
6 %25 12 %3,8 7 %25 9 %33 9 %39 15 %22 12 %25
5 Trifolium  |Trifolium  |Ranunculus Quercus Campanula |Carex Trifolium
5 %2,0 9 %29 6 %2,1 6 %22 4 %17 13 %1,9 11 %2,3
3 Silene Lathyrus Poa Trifolium Lathyrus Ranunculus Viola
5 %2,0 7 %2,2 6 %21 6 %22 4 %1,7 11 %1,6 7 %15
4 Poa Ranunculus |Galium Astragalus Silene Trifolium Veronica
4 %17 6 %19 5 %1,75 4 %15 4 %1,7 10 %1,5 6 %13
5 Geranium  [Myosotis | Trifolium Salvia ) Allium Bromus
4 %17 6 %19 5 %1,75 4 %15 9 %13 6 %13
6 Campanula |Astragalus |Crocus Silene Galium Poa
4 %17 6 %19 5 %1,75 4 %15 8 %172 6 %13
7 Galium Campanula |Carex . ) Salvia Dianthus
4 %17 6 %19 5 %1,75 7 %10 6 %13
8 Allium Silene- Cardamine . ) Poa Euphorbia
4 %17 5 %16 5 %1,75 7 %1,0 6 %1,3
Lamium Galium Euphorbia . ) Astragalus )
4 %17 5 %1,6 5 %1,75 7 %1,0
) Sedum . . ) Rumex )
5 %16 7 %1,0
) Hypericum . ) Hypericum )
5 %16 7 %1,0
) Epilobium | . ) ) )
5 %16
Digerleri |[200 %83,3 [238 %755 [236  %82,8 (239 %87,8 [213 %91,0 [573  %85,0 411 %87,2

I: Kiling, Arslan ve Vural, 1l: Akman ve Ketenoglu (1979), I11: Akman ve Yurdakulol (1981a), 1V: Akman ve Yurdakulol (1981b), V: Ekim ve
flarslan (1982), VI: Tiirker ve Giiner (2003), VI1I: Ikinci ve Giiner (2007)

Tablo 6. Fitocografik bolgeler ve endemizm oranlarinin diger calismalarla karsilastiriimasi
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Table 6. A comparison of phytogeographic regions and endemism rates with other studies

Floristik Floristik Bolge (le(l;so-n Sa}flSI/% Orani) _ _Ilf_glc(isecr::]lk Endemizm  Orani
Caligmalar g‘;‘r‘)‘j: Akdeniz - lran-Turan | KAV pelirsiz  [TOPLAM  |sayuen (%)
| 90/37,5 12/5,0 6/2,5 2/0,8 130/54,2 |240/100 14 58
1" 67/21,3 19/6,0 35/11,1 1/0,3 193/61,3 |315/100 28 8,9
Ml 100/35,1 13/4,6 14/4,9 3/1,0 155/54,4 |285/100 22 7,7
v 89/32,7 25/9,2 9/3,3 2/0,7 147/54,1 |272/100 17 6,3
\V 77/32,9 11/4,7 3/1,3 3/1,3 140/59,8 |234/100 13 5,6
VI 179/26,5 37/5,5 33/4,9 2/0,3 423/62,8 |674/100 51 7,6
VIl 128/27,2 26/5,5 11/2,3 6/1,3 300/63,7 |471/100 15 3,2

I: Kiling, Arslan ve Vural, 1l: Akman ve Ketenoglu (1979), I11: Akman ve Yurdakulol (1981a), 1V: Akman ve Yurdakulol (1981b), V: Ekim ve
flarslan (1982), VI: Tiirker ve Giiner (2003), VI1I: Ikinci ve Giiner (2007

Calisma alanimiz ve diger ¢alisma alanlarinda en fazla Avrupa-Sibirya flora bolgesi elementleri yayilis
gostermektedir (Tablo 6). Bu calisma alanlar1 Avrupa-Sibirya flora bolgesinde yer almakta, ancak bu bolgeden Iran-
Turan flora bolgesine yaklastikca Gerede-Aktas ormani flora elemanlarinda (Akman ve Ketenoglu, 1979) oldugu gibi
Iran-Turan flora elemanlarnin orani da artmaktadir. Akdeniz flora elemanlar1 kurak iklim kosullarma dayamkl
olduklarindan ¢aligma alaninda genel olarak giinesli bakilar1 tercih etmektedir.

Endemik taksonlarmn tiim taksonlara orani %5,8’dir. KBFTKA yiiz dl¢limii bakimindan kiigiik olmasina
ragmen endemizm agisindan diger yakin alanlarda yapilan c¢alismalar i¢inde 5. sirada yer almaktadir (Tablo 6).
Tiirkiye’nin iletim demetli bitkilerinde endemizm orant %31,85 (Giiner vd., 2012) olup, bizim ¢alisma alanimizdaki
endemizm orani (%5,8) Tiirkiye endemizm oranina goére oldukca diisiiktiir. KBFTKA’nin i¢inde yer aldigi Avrupa-
Sibirya flora bolgesinde endemizm orami diger flora bdlgelerinden (Akdeniz, iran-Turan) daha diisiiktiir (Davis, 1975).
Yine I¢ Anadolu, Dogu ve Giiney Anadolu yiiksek endemizm oranina sahipken Karadeniz bolgesinde endemizm orani
yaklasik %5’dir (Tiire ve Tokur, 2000).

KBFTKA’nda 14 takson endemik olup, endemik taksonlar ve endemik olmayan bir adet taksonun tehlike
kategorileri Tablo 7°de listelenmis ve 3 taksonun tehdit altinda (EN ve VU) oldugu belirlenmistir. Yakin gelecekte
tehlike altina girebilecek takson sayist 1 ve simdilik tehlike altinda olmayan takson sayis1 11°dir.

Tablo 7. Endemik, endemik olmayan taksonlar ve tehlike kategorileri
Table 7. Endemic, non-endemic taxa and their threatened categories

Takson Adi Endemik |Tehlike Kategorisi

1- Abies nordmanniana subsp. equi-trojani (Sin.: A. nord. subsp. bornmuelleriana) LC

2- Vicia freyniana LC

3- Trifolium aureum subsp. barbulatum LC

4- Crataegus tanacetifolia (Sin.: Crataegus x tanacetifolia) LC

5- Lonicera orientalis (Sin: Lonicera caucasica subsp. orientalis) LC

6- Turanecio hypochionaeus (Sin.: Senecio hypochionaeus var. hypochionaeus) EN

8- Campanula grandis (Sin.: Campanula latiloba subsp. latiloba) LC

9- Onosma bornmuelleri LC

10- Verbascum bithynicum NT

11- Stachys iberica subsp. iberica var. densipilosa LC

12- Galium fissurense LC

13- Allium huber-morathii LC

X
X
X
X
X
X
7- Tripleurospermum rosellum var. album X VU
X
X
X
X
X
X
X

14- Allium olympicum LC

15- Alchemilla compactilis VU

Tablo 8. Bazi tiirlerin Tiirkiye Florasindan farkli olan botaniksel 6zellikleri
Table 8. Botanical characteristics of some species different from the Flora of Turkey

Tiir Adi Tiirkiye Florasi Calisma Alant

Alchemilla pseudocartalonica Juz. | Tiiyler yatik Tiiyler yatik degil

Euphorbia stricta L. Tohum 1,2-1,5mm, yaprak kenarlart | Tohum 2mm, yaprak kenarlari tam
ince disli

Poa timoleontis Heldr. ex Boiss. Lemna damarlar tizeri titylii Lemna damarlar {izeri tiiyli ve tilysiiz

Bazi tiirlere ait morfolojik 6zellikler Tiirkiye Florasi’nda verilen 6zelliklerden farkli oldugu goriilmiis ve bu
basit farkliliklar Tablo 8’de verilmistir. Yapilan bu ¢alisma sonucunda Kale Bolu Findigi Tabiati Koruma Alani’nin
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floristik kompozisyonunun ortaya ¢ikarilmasi yaninda yurdumuzun florasina az da olsa bir katki saglanmigstir. Ayrica
tehlike altindaki tiirlerin periyodik populasyon gdzlemlerine yol agilmistir. Calisma alaninda orman i¢i acikligin
goriildiigii Kirtk Y. mevkiinde ve sapsiz mese (ballik mesesi) ormanlarinda tiir ¢esitliliginin, kapalilig1 iyi olan kayin
ormanlarindan daha fazla oldugu gdzlenmistir.

Tesekkiir

Bu calismanin gerceklesmesindeki desteklerinden dolayr I¢ Anadolu Ormancilik Arastirma Enstitiisii
Miidiirliigii’ne, Bolu Orman Bolge Miidiirliigii’ne ve Necmettin Eren’e tesekkiir ederiz.
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Myxomycete of Hadim and Taskent districts (Konya/Turkey) and their ecology
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Abstract
This study carried out on samples collected from 26 station in the Hadim and Taskent (Konya) districts
between 2007-2009. As a result of field and laboratory studies 58 taxa were identified. Comatricha pulchelloides
Nann.-Bremek. given in the list is a new record for Turkey.

Key words: Myxomycete, new record, Hadim, Taskent, Konya

*

Hadim ve Taskent yorelerinin (Konya-Tiirkiye) miksomisetleri ve ekolojisi

Ozet

Bu calisma, 2007-2009 yillart arasinda, Hadim ve Taskent (Konya) ilgelerindeki 26 istasyondan toplanan
materyaller iizerine yapilmistir. Arazi ve laboratuvar ¢aligmalar1 sonucunda 58 takson tespit edilmistir. Liste igerisinde
verilmis olan Comatricha pulchelloides Nann.-Bremek. Tiirkiye i¢in yeni kayittir.

Anahtar kelimeler: Myxomycetes, yeni kayit, Hadim, Taskent, Konya
1. Giris

Miksomisetler gegmiste Animalia, Plantae, Myceteae alemleri igerisinde gosterilmis bir grup olup, zaman
icerisinde farkli sekillerde degerlendirilmistir. Son zamanlarda rDNA analizlerine gore yapilan filogenetik
smiflandirmada Protista alemi i¢inde oldugu iizerinde durulmaktadir (Rammeloo ve Bogaerts, 2002). 1 alfa gen sira
faktoriiyle miksomisetlerin mantar olmadig1 gosterilmistir (Baldauf ve Doolittle, 1997). Fizyolojisi, morfolojisi, yasam
tarihi ve genetik analiziyle diger okaryotik mikroorganizmalar ile Protoctista alemi i¢inde gosterilmistir (Everhart ve
Keller, 2008). Diinya’da miksomisetler 300 yildan beri bilinmekte olup, giiniimiize kadar yaklagik 850 civarinda
miksomiset taksonu tespit edilmistir (Lado, 2001). Ulkemizde makromantarlarla ilgili yapilan calismalar yogun
olmasma ragmen miksomisetler konusunda yapilan c¢alismalarin sayist olduk¢a azdir. Simdiye kadar yapilan
calismalarda makromantarlardan toplam 2070 takson (Atila ve Kaya, 2013) ve miksomisetlerden ise toplam 231 takson
tespit edilmistir (Sesli ve Denchev, 2008). Civik mantarlar kozmopolit canlilardir. Fakat bazi drnekler diinyanin tropik,
subtropik ve bazilar1 da sadece sicak karasal iklimsel bolgelerinde yasamaktadir (Martin ve ark., 1983). Genellikle sicak
orman bolgelerinde daha ¢ok goriiliirler. Colde bile yasayan tiirleri tespit edilmistir (Stephenson ve Stempen, 1994).
Crvik mantarlarin yasayis alanlaria bakildiginda iilkemizin sahip oldugu iklim ve floristik 6zellikleri nedeniyle tiir
zenginliginin fazla olmasi beklenmektedir. Telefon:

Bu ¢alisma ile I¢ Anadolu-Akdeniz Bolgesi arasinda gecis teskil eden Hadim ve Taskent (Konya) ilgelerinin
miksomisetlerini belirleyerek, iilkemiz miksomisetlerine katki amaglanmistir. Arastirma alan1 Konya iline bagli olan
Hadim ve Taskent ilgeleri birbirine komsudur ve yaklagik 1300 km?lik bir alan kaplamaktadir. Hadim ve Taskent
ilgeleri, Orta Toroslar Taseli Platosunda Gevne Vadisi kanyonlar1 iizerinde kurulmus ve Konya’nin giineyinde
bulunmaktadir (Sekil 1). Bolgede i¢ Anadolu Karasal iklimi ile Akdeniz iklimi arasinda gecis tipi ozellikler
goriilmektedir (Akman, 1990). Arastirma bolgesi Toros Daglar florast bakimindan Tiirkiye’nin en ilging bélgelerinden
biridir. Bu 6zellik Karasal ve Akdeniz iklimi arasinda gecis halinde olmasindan kaynaklanmaktadir. Bu bolgelerde step
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ve orman vejetasyonu hakimdir (Ocakverdi ve Oflas, 1999). Agagsi tiirlerin ¢gogunlugu Akdeniz kokenli olup, Iran-
Turan ve Akdeniz kdkenli otsu bitkiler alt floray1 olugturarak bir orman-step geg¢is zonu formasyonu meydana getirirler.
Bolgede Pinus nigra Arnold subsp. pallisiana (Lamb.) Holmboe, Cedrus libani A. Rich., Abies cilicica (Ant. et
Kotschy) Carr. subsp. isaurica Coode et Cullen, Juniperus excelsa Bieb., Pinus brutia Ten., Quercus cerris L. ve Q.
ithaburensis Decne. subsp. macrolepis (Kotschy) Hedge orman topluluklari, J. excelsa ormanlari igerisinde yer yer
J.foetidissima Willd., Berberis crataegina DC. gibi ¢alimsi formlari bulunmaktadir. Kongul Koyii, Afsar Dagi, Bolay
daginda Q. cerris ormanlari mevcuttur (Sanda ve Kiigiikodiik, 2000). Dere kenarlarinda Salix sp., Populus sp. ve
Platanus orientalis L. agaglar1 bulunmaktadir. Bozuk orman sahalarinda ise Populus sp. ve Juglans sp. agaglandiriimasi
yapilmaktadir. Hadim’de Vitis sp., Malus sp., ve Cerasus sp. bahgeleri olduk¢a yaygin olup Cydonia sp., Ficus sp. de
bahgelerde yetistirilmektedir. Tagkent’te ise daglarin tepe ve yamaglar1 agagsiz yalgin kayalarla kaplidir. Hadim’in
bitkilerine ilave olarak meyve agaglari da bulunmaktadir. Malus sylvestris Miller subsp. mitis (Wallr.) Mansf., Pyrus
communis L. subsp. communis, Cerasus avium (L.) Maench, Cerasus vulgaris Miller, Armeniaca vulgaris Lam.,
Persica vulgaris Miller, Vitis vinifera L., Pyrus elaeagnifolia Pall. agaglar1 bulunmaktadir.
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Figure 1. Study area and numbers of locality

2. Materyal ve yontem

Bu ¢alismadaki materyal Hadim ve Tagkent (Konya) ilgelerine 2007-2009 yillar arasinda 6zellikle ilkbahar ve
sonbahar aylarinda yapilan arazi ¢aligmalarinda toplanmistir. Toplanan 6rneklerden olgun sporofor halinde olanlar oda
sicakliginda kurutulmaya birakilmistir. Diger materyallere ise Nem Odasi Teknigi uygulanmistir. Dogal ortamlarindan
sporofor olarak toplanan ve nem odasi tekniginin uygulanmasi ile elde edilen drnekler 4 x 4.5 x 11.5 cm ebatlarindaki
karton kutulara, uygun olarak kesilen kartonlarin orta kismina substratlariyla birlikte yapistirilmistir. Uzerine 6rnek
yapistirtlmig karton, kutulara yerlestirilerek kapaklar1 kapatilmistir. Boylece fungarium 6rnegi haline getirilmistir.
Hadim ve Taskent (Konya) ilgelerinin miksomisetlerine ait fungarium ornekleri, S. U. Mantarcilik Uygulama ve
Arastirma Merkezi Fungariumu’nda saklanmaktadir.

Orneklerin teshisinde Martin ve Alexopoulos (1969), Martin ve ark. (1983), Neubert ve ark. (1993, 1995,
2000), Stephenson ve Stempen (1994), Nann.-Berk. (1999), Ing (1999) gibi baslica eserler kullanilmigtir. Taksonlarin
isimleri, otdrleri ve sinonimleri Juan Carlos Hernandez-Crespo’nun hazirladigi online nomenklatiir bilgi sisteminden
kontrol edilmistir (http://eumycetozoa.com/data/index.php). Ayrica, orneklerin hem sporofor yapilarinin hem de
mikroskobik yapilariin fotograflar digital olarak gekilmistir.

Taksonlar familya seviyesinde alfabetik sirayla verilmistir. Taksonlarin listesi verilirken takson adi, yazarlari,
istasyon, habitat, substrat ve toplama numaras1 sirastyla verilmistir. Istasyon numaralari tablo 1°de, habitat tablo 2°de ve
substrat tablo 3’te verilen harflendirmelerle kisaltilmistir. Tirkiye igin yeni kayit olan takson “*” isaretiyle
belirtilmistir.

Tablo 1. Aragtirma alanindaki istasyonlar
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Table 1. Stations in the study area

Ilge Lokalite Rakim Toplama tarihi
la. Tiirbe tepe 1391 m 19.07.2008
1b. Merkezi Hadim-i park 1515 m 19.07.2008
lc. Asagi hadim 1457 m 24.07.2009
2a. Bademli 948 m 19.07.2008
2b. Bademli 992 m 19.10.2008
3a. Bagbas1 1340 m 27.10.2007
3b.Bagbasi 1300 m 27.05.2008
3c. Bagbast 1345 m 15.05.2009
4. Beyreli, Cirlasun vadisi 1880 m 23.07.2009
5. Beyreli, Tosmur vadisi 1680 m 23.05.2007
6a. Eyiste Deresi 1081 m 27.10.2007
6b. Eyiste Deresi 1097 m 27.10.2007
6¢. Eyiste Deresi 1081 m 18.10.2008
6d. Eyiste Deresi 1081 m 15.05.2009

. 7a. Bolat civari 1432 m 23.05.2007
HADIM 7b. Bolat civari 1432'm 18.07.2008
7c. Bolat civari 1432 m 19.07.2008

7d. Bolat civari 1615 m 15.05.2009

8. Ciftepinar 1030 m 19.10.2008

9. Dedemli 1435 m 19.07.2008

10. Diilgerler 1185 m 19.10.2008

11. Gaziler, Goksu nehri ¢evresi 1088 m 18.10.2008

12. Goyniikkisla 1138 m 19.10.2008

13. Kaplanl koyi 1421'm 18.10.2008

14a. Korualan 1487 m 19.07.2008

14b Korualani 1580 m 19.07.2008

14c. Korualan 1726 m 19.07.2008

15a. Yalingevre 1498 m 19.07.2008

15b. Yalingevre 1300 m 24.07.2009

15c. Yalingevre 1500 m 23.07.2009

16. Yelmez, Goksu nehri ¢evresi 858 m 18.10.2008

17a. Merkez 1584 m 20.07.2008

17b. Kible Kaya 1743 m 24.07.2008

18. Afsar 1275 m 15.05.2009

19. Balcilar 1392 m 14.11.2009

20. Bolay 1615 m 15.05.2009
TASKENT  21. Cetmi 1304 m 06.09.2008
22. Gumiildiiriin 1411 m 24.07.2009

23. Ilicapinar 1154 m 25.05.2008

24. Kegimen 1492 m 15.05.2009

25. Kongul 1437 m 25.05.2008

26. Sazak 1490 m 15.05.2009

Tablo 2. Orneklerin toplandig1 habitatlar
Table 2. Habitats of the samples collected

1. Abies sp. 9. Juniperus foetidissima 17. Populus sp. 25. Vitis sp.

2. Armeniaca sp. 10. J. oxycedrus subsp. oxycedrus 18. Pyrus eloeognifolia 26. Bilinmeyen
3. Cedrus libani 11. Juniperus sp. 19. Pyrus sp.

4. Cerasus sp. 12. Malus sp. 20. Quercus cerris var. cerris

5. Cydonia sp. 13. Morus sp. 21. Q. trojana

6. Ficus sp. 14. Persica sp. 22. Quercus sp.

7. Fructus sp. 15. Pinus nigra 23. Rosa sp

8. Juglans sp. 16. Platanus sp. 24. Salix sp.

Tablo 3. Orneklerin toplandig1 substratlar
Table 3. Substrates of the samples collected

a. ¢lirlimiis odun e. dokiilmiis dallar 1. dokiilmiis yapraklar 1. kok

b. .lriimiis kabuk f. dokiilmiis ibreler i. kesilmis kiitiik odunu m. tagima poseti

c. ¢. kiitiik kabugu g. dokiilmiis kabuklar j. kesilmis kiitiik kabugu n. yasayan agag dallari

d. ¢iirlimiig kiitiik odunu h. dokiilmiis odun pargalari k. kozalak 0. yasayan agag kabuklari
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3. Bulgular

Protosteliomycetes Alexop. & Mims.

Protosteliales L.S. Olive

Ceratiomyxaceae J. Schrot.

1.Ceratiomyxa fruticulosa (O. F. Miill.) T. Macbr.: 4,
15, e, GE. 1002a.

Myxomycetes Renault

Echinosteliales G.W. Martin

Clastodermataceae Alexop. & T.E. Brooks

2. Clastoderma debaryanum A. Blyyt: 4, 15, i, GE.
1020b.

Liceales E. Jahn

Cribrariaceae Corda

3. Cribraria cancellata (Batsch) Nann.-Bremek.: 7a,
15, h, GE 3d; 6b, 16, i, GE 63b; 6b, 16, a, GE 65; 6b,
17,1, GE 636¢; 17a, 26, h, GE 643; 12, 15, j, GE 815b.
4. Cribraria violacea Rex: 5, 3, e, GE 12b; 6¢, 17, a;
GE 645b; 11, 24, 1, GE 670c; 4, 15, h, GE 984; 1018b;
1058a; 4, 15, i, GE 1032; 1047; 1067b; 4, 15, e, GE
1002b.

5. Lycogala exiguum Morgan: 6a, 17, a, GE 645c.
Liceaceae Chevall.

6. Licea parasitica (Zukal) G. W. Martin: 17b, 24, g,
GE 1211.

7. Licea pusilla Schrad.: 3a, 9, p, GE 51b.
Reticulariaceae Chevall.

8. Reticularia jurana Meyl.: 3b, 15, a, GE 116b.

9. Reticularia lycoperdon Bull.: 22, 17, i, GE 115.

Physarales T. Macbr.

Didymiaceae Rostaf.

10. Didymium annulisporum H. W. Keller & Schokn.:
7b, 11, 1, GE 298a; 14c, 10, p, GE 380g; 3c, 11, h, GE
856b; 3c, 20, p, GE 860g; 6d, 4, p, GE 9263; 24, 22, p,
GE 933a.

11. Didymium difforme (Pers.) Gray: 7b, 11, 1, GE
296a; 14b, 9, p, GE 418b; 3c, 10, g, GE 851b.

12. Didymium karstensii Nann.-Bremek.. 14c, 24, a,
GE 253.

13. Didymium squamulosum (Alb. & Schwein.) Fr. &
Palmquist: 9, 13, p, GE 325b; 15c, 12, p, GE 434a; 10,
11, i, GE 801a; 12, 11, i, GE 813a; 18, 17, 1, GE 825;
lc, 24,1, GE 1142.

14. Didymium trachysporum G. Lister: 9, 13, p, GE
348; 10, 22, p, GE 500.

Physaraceae Chevall.

15. Badhamia foliicola Lister: 6a, 26, e, GE 34a; 6a,
22,9, GE 43; 3a, 9, p, GE 583; 9, 8, g, GE 340; 19, 24,
i, GE 1315.

16. Badhamia gracilis (T. Macbr.) T. Macbr.: 3a, 11, i,
GE 53a; 25, 18, g, GE 158a; 12, 24, 1, GE 670b; 20, 3,
g, GE 885a; 22, 4, p, GE, 1189.

17. Badhamia macrocarpa (Ces.) Rostaf.: 3a, 9, p, GE
51a; 58b; 6b, 11,1, GE 71; 9, 13, p, GE 325a.

18. Badhamia panicea (Fr.) Rostaf.: 5, 3, 1, GE 10; 6a,
17, g, GE 38a; 3a, 11, 1, GE 52a; 23, 22, 1, GE 181a;

14a, 19, p, GE 3874a; 13, 11, i, GE 682a; 3c, 10, g, GE
851a; 3c, 11, h, GE 856a.

19. Badhamiopsis aionea (Yamash) T. E. Brooks & H.
W. Keller: 1b, 18, p, GE 362a.

20. Craterium concinnum Rex: 15a, 22, 1, GE 431a.

21. Craterium leucophaeum (Pers. ex J. F. Gmel.)
Ditmar var. leucophaeum; 10, 10, g, GE 802b; 3b, 9, h,
GE 50a.

22. Fuligo septica (L.) F. H. Wigg., 19, laboratuvarda,
m, GE 1445,

23. Physarum auriscalpium Cooke: 3c, 9, p, GE 58d;
7c, 24, p, GE 323b; 9, 20, p, GE 336b; 15a, 24, d, GE
429d; 12, 11, i, GE 813c.

24. Physarum cinereum (Batsch) Pers.: 3b, 9, g, GE
50c; 14a, 14, p, GE 410b.

25. Physarum confertum T. Macbr.: 6a, 17, g, GE 38c;
3a, 9, h, GE 50d; 3a, 9, p, GE 51c; 3b, 11, f, GE 52b;
3b, 9, p, GE 59b; 25, 18, g, GE 158b; 25, 22, f, GE
165; 7b, 11, i, GE 286b; 294b; 296¢; 2a, 9, p, GE 302b;
7c, 11,p, GE 309b; 7c, 19, n, GE 315; 9, 20, g, GE
336¢; 1b, 23, e, GE 359; 14c, 10, e, GE 380c; 15c, 9, f,
GE 417d; 418d; 11, 17, h, GE 667b; 13, 11, g, GE 694;
18, 4, p, GE 836; 6d, 24, i, GE 918; 24, 24, j, GE 943.
26. Physarum didermoides (Pers.) Rostaf.: 8c, 12, p,
GE 280; 9, 26, a, GE 363; 3, 11, p, GE 43127.
Physarum gyrosum Rostaf.: 15a, 11, p, GE 310; 5b, 12,
p, GE 69b.

28. Physarum leucophaeum Fr. & Palmquist: 9, 17, h,
GE 342b; 154, 17, i, GE 432b; 11, 16, h, GE 666.

29. Physarum notabile T. Macbr.: 1b, 24, p, GE 373.
30. Physarum oblatum T. Macbr.: 5, 3, h, GE 12; 12,
11, g, GE 807.

31. Physarum viride (Bull.) Pres. var. viride: 5, 3, j, GE
13; 5, 3,1, GE 14; 9, 26, h, GE 335; 350; 9, 15, h, GE
359.

Trichiales T. Macbr.

Trichiaceae Chevall.

32. Arcyodes incarnata (Alb. & Schwein.) O. F. Cook:
6a, 26, h, GE 29; 14a, 24, i, GE 4123; 6¢, 17, h, GE
636a; 16, 24, j, GE 714a; 3c, 10, j, GE 857a; 20, 3, e,
GE 896a; 973a; 19, 11, f, GE 1305.

33. Arcyria cinerea (Bull.) Pers.: 5, 3, h, GE 9; 5, 3, f,
GE 11; 5, 3, i, GE 12a; 6b, 16, i, GE 633; 6c, 17, i, GE
636a; 6¢, 4, p, GE 655a; 2b, 26, h, GE 739a; 10, 22, i,
GE 792; 6d, 17, i, GE 919; 24, 24, h, GE 946; 4, 15, h,
GE 981; 988; 1024; 1036a; 1039a; 1073; 1074; 4, 15, j,
GE 1054a; 1067a; 19, 24, f, GE 1395 (dogal); 19, 17,
g, GE 1392 (dogal).

34. Arcyria denudata (L.) Wettst.: 6¢c, 26, i, GE 632;
6c, 17, a, GE 645a; 11, 24, f, GE 670a; 16, 26, h, GE
719; 16, 17, j, GE 733; 8, 26, h, GE 768; 7c, 4, p, GE
317a.

35. Arcyria globosa Schwein.: 3c, 10, i, GE 857b; 4,
15, h, GE 1020a.

36. Arcyria incarnata (Pers. ex J. F. Gmel) Pers.: 21,
17,j, GE 624; 21, 17, h, GE 626.

37. Arcyria obvelata (Oeder) Onsberg: 15a, 24, a, GE
429a; 6d, 17, j, GE 914a; 22, 17, j, GE 1176 (dogal).
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38. Arcyria pomiformis (Leers) Rostaf.: 5, 3, f, GE 13a;
6b, 17, j, GE 80; 2a, 11, n, GE, 301a; 13, 11, i, GE
709a; 2b, 26, h, GE 739b; 8, 26, h, GE 773; 12, 11, i,
GE 8123; 815a.

39. Oligonema schweinitzii (Berk.) G. W. Martin: 24,
24, h, GE 939; 16, 24, j, GE 714b.

40. Perichaena chrysosperma (Curr.) Lister: 4, 15, h,
GE 1040a; 1066a.

41. Perichaena corticalis (Batsch) Rostaf., 6b, 12, p,
GE 69a; 7a, 22, h, GE 3c; 153, 9, g, GE 4173; 13, 22, h,
GE 680; 18, 17, p, GE 826.

42. Perichaena depressa Libert: 6a, 17, h, GE 18; 24;
38b; 6a, 12, p, GE 19; 6a, 26, 1, GE 34b; 40; 6a, 8, f,
GE 35; 63, 4, b, GE 39; 3a, 22, f, GE 46; 3b, 11, h, GE
50b; 3b, 9, p, GE 58c; 6b, 17, j, GE 60; 67; 6b, 5, p,
GE 81; 1b, 4, i, GE 141; 1b, 26, e, GE 146; 25, 17, i,
GE 153; 23, 9, p, GE 180; 23, 13, p, GE 188a; 7b, 11,
f, GE 285; 286a; 7b, 9, p, GE 287; 288; 292; 7b, 11, i,
GE 294a; 295b; 296b; 297; 298b; 7b, 17, p, GE 299;
2a, 10, p, GE 300; 2a, 10, n, GE 301b; 2a, 9, p, GE
302a; 7c, 11, f, GE 304; 7c, 20, p, GE 306; 7c, 11, i,
GE 307; 7c, 18, p, GE 308b; 7c, 9, p, GE 309a; 310;
7c, 19, n, GE 312; 7c, 4, p, GE 317b; 9, 13, p, GE
325d; 9, 22, i, GE 330; 9, 20, p, GE 336a; 9, 17, i, GE
337b; 3423; 1a, 7, p, GE 345; 1a, 17, p, GE 346; 14, 26,
g, GE 3584a; 1b, 16, p, GE 361; 1b, 18, n, GE 362b; 1b,
21, p, GE 370; 1b, 17, p, GE 372; 375; 377; 1b, 18, p,
GE 374; 14c, 10, p, GE 380b; 381; 14a, 17, j, GE 385;
144, 19, p, GE 387b; 14a, 15, k, GE 388; 144, 17, i, GE
389; 390; 144, 26, h, GE 391; 14a, 8, p, GE 392; 393;
14a, 17, g, GE 396; 397; 144, 24, g, GE 398; 14a, 17, i,
GE 399a; 144, 8, f, GE 401; 413b; 144, 22, f, GE 402;
14a, 12, p, GE 403; 144, 3, p, GE 406; 144, 4, p, GE
410a; 15a, 9, p, GE 417b; 418c; 420; 153, 22, 1, GE
431b; 15a, 17, i, GE 432a; 153, 12, p, GE 434b; 153,
20, g, GE 440; 153, 17, j, GE 443; 15a, 22, i, GE 450;
15a, 17, f, GE 451, 153, 15, f, GE 452; 6¢, 16, f, GE
629; 6c¢, 24,1, GE 630; 650; 6¢, 17, h, GE 635; 640; 6c,
26, g, GE 646; 6¢c, 25, a, GE 647; 6¢, 4, g, GE 655b;
6¢c, 17, j, GE 656; 658; 6¢, 16, h, GE 659; 11, 25, h, GE
660; 11, 26, f, GE 661; 663; 11, 17, j, GE 664; 6674;
11, 16, b, GE 668; 11, 16, i, GE 669; 11, 17, p, GE
673; 13, 23, g, GE 678; 13, 22, g, GE 679; 13, 10, p,
GE 681a; 13, 1, i, GE 682b; 13, 22, f, GE 684; 13, 9, p,
GE 687; 689; 13, 11, h, GE 691; 695b; 13, 11, j, GE
697; 698; 13, 11, a, GE 699; 13, 11, j, GE 700; 701;
705; 709b; 16, 19, p, GE 710; 16, 24, g, GE 714c; 16,
25, g, GE 716; 16, 16, g, GE 717; 16, 17, ¢, GE 722;
16, 26, g, GE 725; 16, 24, g, GE 728; 16, 17, j, GE
732; 734; 2b, 11, c, GE 737; 8, 2, p, GE 741, 8, 11, g,
GE 743; 8, 16, i, GE 745; 8, 17, d, GE 747; 8, 16, p,
GE 749; 750; 751; 8, 17, j, GE 753; 8, 6, h, GE 755; 8,
25, g, GE 756; 757; 769; 770; 8, 10, g, GE 759; 8, 9, p,
GE 761; 8, 22, f, GE 762; 8, 11, f, GE 7664a; 8, 17, f,
GE 771; 775; 8, 14, g, GE 777, 8, 8, f, GE 780; 784; 8,
17, j, GE 781, 8, 5, f, GE 783; 10, 11, e, GE 785; 10,
21, f, GE 787; 10, 22, d, GE 791; 10, 10, p, GE 794;
795; 799; 10, 26, f, GE 800; 10, 11, i, GE 801b; 10, 10,
j GE 802c; 12, 11, f, GE 803; 12, 11, j, GE 806; 808g;
813b; 12, 15, j, GE 815c; 12, 15, i, GE 820; 12, 10, c,

GE 821, 18, 26, g, GE 826; 18, 26, f, GE 830; 18, 16,
d, GE 831; 18, 17, g, GE 833; 18, 17, h, GE 835; 18,
17, p, GE 837; 844; 847b; 18, 17, j, GE 839; 18, 8, p,
GE 841; 18, 19, p, GE 846; 849; 18, 25, g, GE 848b;
3c, 10, p, GE 853; 855; 857c; 3c, 22, h, GE 859a; 3c,
20, p, GE 860b; 3c, 11, ¢, GE 864b; 20, 10, f, GE 871a;
20, 3, g, GE 898; 903a; 6d, 17, g, GE 905a; 6d, 15, e,
GE 906c; 6d, 22, e, GE 908; 6d, 17, i, GE 912; 6d, 17,
j, GE 914c; 916; 927; 6d, 26, g, GE 921, 6d, 4, p, GE
926b; 6d, 17, f, GE 928; 24, 26, g, GE 933b; 24, 17, j,
GE 934; 24, 16, i, GE 950; 24, 24, f, GE 953; 26, 17, g,
GE 968a; 20, 3, g, GE 973b; 4, 15, i, GE 977; 4, 15, g,
GE 982; 4, 15, e, GE 989; 994; 1003; 1006; 4, 15, h,
GE 1007; 1036b; 1040b; 4, 15, g, GE 1043; 4, 15, h,
GE 1055; 1071; 1075; 1076; 15c, 11, b, GE 1107b;
17a, 22, f, GE 1168; 1171; 17b, 15, e, GE 1224; 1226.
43. Trichia contorta (Ditmar) Rostaf.: 7c, 17, f, GE
319; 4, 15, h, GE 980; 1058b; 4, 15, e, GE 1002c;
1066b.

44, Trichia varia (Pers. ex J. F. Gmel.) Pers.: 6b, 17, a,
GE 49.

Stemonitidales T. Macbr.
Stemonitidaceae Fr.
45. Comatricha elegans (Racib.) G. Lister: 4, 15, e, GE
995; 1008.
46. Comatricha ellea Hark.: 4, 15, h, GE 1051; 1072;
1074; 4, 15, i, GE 1015; 1039b; 18, 25, g, GE 848a.
47. Comatricha laxa Rostaf.; 6d, 17, j, GE 914b; 23,
22, c, GE 185a.
48. Comatricha nigra (Pers. ex J. F. Gmel.) J. Schrét.:
7a, 26, h, GE 3b; 8b, 10, i, GE 295a; 7c, 18, p, GE
308a; 23, 22, d, GE 185b; 144, 4, p, GE 407; 144, 8, f,
GE 413a; 15a, 9, n, GE 418a; 15a, 24, d, GE 429b; 12,
11,1, GE 812b; 6d, 26, g, GE 921, 15c, 11, h, GE 1089;
19, 15, h, GE 1333; 1336; 19, 22, j, GE 1340.
49. Comatricha pulchella (C. Rab.) Rostaf.: 7a, 26, i,
GE 2; 7a, 26, h, GE 3a; 6c, 26, g, GE 23; 3b, 15, d, GE
116a; 22, 15, i, GE 1124; 1133; 17b, 15, h, GE 1276;
1287; 1291.
50*.  Comatricha pulchelloides  Nann.-Bremek
Ozellikleri: Sporofor sapli sporangium, altta ve iistte
ovalden kisa silindirik, 0.8-1.5 mm uzunlugunda, 0.3-
0.5 mm ¢apindadir (Sekil 2a). Sap toplam boyutun 1/3-
1/2 oraninda, ince, siyah, opak, bazen alt kisimlari
fibrillidir. Kolumella iist kismin hemen alt kisminda
kapillitium ipliklerine karigir. Peridium tamamen
gecicidir.  Kapillitium  diiz; acik  kahverengi,
kolumellaya dik bagli, genellikle u¢ kisimlar1 zarimsi,
dallanmig, hafifce egri, orta kisimlarda az ¢ok
anastomoz olusturur, u¢ kisimlarda serbest sonlanir.
Sporlar yigin halinde koyu kahverengi, mikroskop
1s181nda pembemsi-kahverengi, kiiclik ¢imlenme porlu;
8-9 um ¢apinda, ince dikenlidir (Sekil 2b).

1b, 22, i, GE 371; 4, 15, i, GE 1054b.
51. Comatricha rigidireta Nann.-Bremek.: 10, 10, i,
GE 802a.
52. Enerthenema papillatum (Pers.) Rostaf.: 5, 3, f, GE
15; 154, 24,c, GE 429c; 4, 15, h, GE 1021; 4, 15, i, GE
1023.

Goniil EROGLU et al., Myxomycete of Hadim and Taskent districts (Konya/Turkey) and their ecology



Biological Diversity and Conservation — 6 / 3 (2013) 125

53. Stemonitis foliicola Ing: 20, 3, g, GE 894b; 1b, 22, 56. Stemonitis pallida Wingate: 5, 3, h, GE 13b; 15a,
f, GE 367; 5, 3, f, GE 6. 17, i, GE 432c.

54. Stemonitis fusca Roth: 5, 3, f, GE 16; 1b, 22, d, GE 57. Stemonitopsis amoena (Nann.-Bremek.) Nann.-
363; 14a, 17, i, GE 399b; 12, 15, j, GE 815d; 12, 11, g, Bremek.: 17b,24, g, GE 1211.

GE 803. 58. Stemonitopsis gracilis (G. Lister) Nann.-Bremek.:
55. Stemonitis herbatica Peck: 9, 22, d, GE 328; 154, 9, 5, 3, j, GE 16b.

p, GE 418e.

1 mm

Sekil 2. Comatricha pulchelloides Nann.-Bremek. a-sporofor b-kapillitium ve sporlar
Figure 2. Comatricha pulchelloides Nann.-Bremek. a-sporofore b-capillitium and spores

4. Sonugclar ve tartisma

2007-2009 yillar1 arasinda Konya ilinin Hadim ve Tagkent il¢elerinin farkli istasyonlarina genellikle sonbahar
ve yaz aylarinda arazi g¢alismalart yapilmistir. Arazi c¢alismalart sonucunda yaklasik 1440 materyal toplanmustir.
Toplanan materyallere nem odasi teknigi uygulanmis ve bunun sonucunda materyallerin 458’inde miksomiset geligimi
olmustur. Gelisen bu 6rneklerin laboratuvar ¢aligmalarinda incelenmesi sonucunda ise 9 familyaya dagilan 21 cinse ait
toplam 58 miksomiset taksonu tespit edilmistir. Bu taksonlardan C.pulchelloides Tiirkiye myxobiotasina yeni kayit
olarak ilave edilmistir. Aragtirma alanindaki habitatlarindan dogal olarak toplanan taksonlar ise Reticularia lycoperdon,
Arcyria obvelata ve A.pomiformis drnekleridir.

Sklerot haldeki 6rneklerin ise uygun ortam sartlarinda aktif hale gectigi ¢alismamizda goriilmemistir. Ayrica
miksomisetlerin sporlarinin protein agisindan zengin olmasi sebebiyle boceklerin miksomisetlerin sadece spor bulunan
kisimlar1 yedigi gozlenmistir (Ing, 1994). Ozellikle Stemonitales 6rneklerinin sporlari ve kapillitial iplikleri bocekler
tarafindan hasarlanmistir.

Miksomisetlerin hangi agaglarda daha fazla gelistigi tespiti yapilan taksonlar agisindan degerlendirilmistir.
Agaglar ilizerinde miksomisetlerin gelisebilmesi i¢in materyalin su tutma kapasitesi, pH ve bakteriyal mikroflorasi
olduk¢a 6nemlidir (Ing, 1994). Physarales ve Trichiales’e ait cinsler Juniperus sp., Pinus sp., Cedrus sp., Quercus sp.
ve Populus sp. odunlari {izerinde daha fazla gelismistir. Cins seviyesinde incelendiginde Physarales ve Trichiales
orneklerinin Quercus sp. de daha fazla gelismesi Ing (1994)’in yaptig1 calismayla uygunluk gostermektedir. Arcyria
denudata, Enteridium lycoperdon, Stemonitis fusca gibi ornekler ise sert odunlu agaglarda yetigmektedir (Ing, 1994).
Liceales, Trichiales ve Stemonitales 6rneklerinin ¢ogunlukla koniferlerin ¢iirimiis odunlarinda daha fazla gelistigi
goriilmiigtiir (Martin ve Alexopoulos, 1969). Yapilan ¢aligmalara bakildiginda Physarales 6rnekleri ise daha ¢ok
yumusak odunlu agacglarda rastlandigi goriilmiistiir. Ancak ¢aligmamizdaki Physarales 6rnekleri ¢cogunlukla sert odunlu
agaclarda gelistigi goriilmistiir. Miksomiset gelisimi sirastyla Juniperus sp., Populus sp., Pinus sp.’de olmustur. Pinus
sp.’de gelisen tiir sayist az olmasina ragmen Ornek sayisi bakimindan en fazla olan substrattir. Bu sonug, Stephenson
and Stempen (1994)’in ¢aligmasiyla uyumludur. Juniperus sp.’nin hem dokiinti hem de canli agaglardan alinan
substratlardan elde edilen 6rnek sayisi iilkemizde yapilan ¢aligmalarda tespit edilen 6rnek sayilarindan fazladir (Yagiz
ve Afyon, 2007).

Amaurochaete sp. 6rnegi laboratuvar ortaminda Lentinus edodes miselleri agilanmig olan Quercus sp. kiitiikleri
tizerinde 5-6 ay gibi uzun siire sonra gelisme gostermistir. Diger ¢aligmalara bakildiginda bu cinse ait 6rnekler Pinus sp.
odunu iizerinde dogal olarak bulunmustur (Siimer, 1982; Baba ve Tamer, 2008). Arcyodes sp.’yi c¢alismamizda
Juniperus sp., Pinus sp., Cedrus sp., Populus sp., Salix sp. gibi substratlar iizerinde gelistigi goriilmistiir. Yagiz ve
Afyon (2006)’un ¢aligmasinda Platanus sp. iizerinde tespit edilmistir. Calismamizda Arcyria sp. ornekleri Juniperus
sp., Ouercus sp., Pinus sp., Cedrus sp., Populus sp., Salix sp., Platanus sp., Cerasus sp. iizerinde gelisme gostermistir.
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Diger ¢aligmalarda Fagus sp., Platanus sp. (Ergiil ve ark., 2005), Quercus sp., Abies sp., Pinus sp. (Yagiz ve ark., 2002;
2006), Amygdalus sp., Pinus sp. (Diilger ve ark., 2006), Pinus sp. (Demirel ve ark, 2006), Pistacia sp. Liquidamber sp.
(Harkonen, 1987), Picea sp., Morus sp. (Ocak ve Hasenekoglu, 2005), Quercus sp., Acacia sp., Carpinus sp., Castanea
sp., Tilia sp., Alnus sp., Platanus sp. (Oran ve ark., 2006), Pinus sp., Quercus sp. (Baba ve Tamer, 2008) substratlar:
iizerinde gelismeler olmustur. Farkli substratlarda gelisme olmasina ragmen biiyilik ¢cogunlukla yetisme yeri 6zellikleri
benzerlik gostermektedir. Yetisme yeri 6zelliklerine baktigimizda Badhamia cinsinin yetistigi substratlar Juniperus sp.,
Quercus sp., Cedrus sp., Populus sp., Salix sp., Juglans sp., Morus sp., Pyrus sp., Cerasus sp. agaglarinin dékiintiileri
tizerinde bulunmugtur. Diger ¢alismalara baktigimizda farkli olarak Platanus orientalis ve Salix sp. (Yagiz ve Afyon,
2006), Picea orientalis ve Fagus orientalis (Ocak ve Hasenekoglu, 2005), Carpinus betulus (Oran ve ark., 2006) ve
Castanea sativa (Diilger ve Goniiz, 2005) gibi substratlarin lizerinde yetistigi tespit edilmistir. Comatricha cinsine ait
ornekler Juniperus sp., Quercus sp., Pinus sp., Cedrus sp., Populus sp., Salix sp., Juglans sp., Pyrus sp., Vitis sp.
dokiintii ve canli agag¢ ornekleri iizerinde tespit edilmistir. Diger ¢alismalarda ise, Picea sp. (Ocak ve Hasenekoglu,
2005), Populus sp., Pinus sp., Quercus sp., Fagus sp. (Baba ve Tamer, 2008), Quercus sp., Fagus sp. (Oran ve ark.,
2006), Pinus sp., Juniperus sp., Salix sp. (Demirel ve ark, 2006), Amygdalus sp. (Diilger ve ark., 2006), Pinus sp.
(Yagiz ve ark., 2002), Pinus sp., Abies sp. (Yagiz ve Afyon, 2006), Populus sp. (Diilger ve ark., 2007) substratlari
iizerinde tespit edilmistir. Tespit ettigimiz orneklere gore yetisme yeri 6zelligi bakimindan diger caligmalara en ¢ok
uygunluk gésteren cinstir. Didymium cinsinden D. squamulosum ve D. gyrosum’un sporofor gelisimi substrat tizerinde
oldugu gibi substratin bulundugu cam kabin i¢ yiizeyinde de gelismistir. Substrat olarak da Juniperus sp., Quercus sp.,
Cedrus sp., Populus sp. ve Salix sp. lizerinde gelismistir. Diger ¢aligmalara bakildiginda Ergiil ve Diilger (2002) cinse
ait ornegi Ulmus sp. ilizerinde tespit etmislerdir. Fuligo cinsi, materyalleri tasidigimiz poset iizerinde gelistigi
goriilmiistiir. Bundan dolay1 plasmodiumun hangi substrat iizerinde bulundugu bilinmemektedir. Calismamiz da
Perichaena cinsine ait yaklasik 227 6rnek tespit edilmistir. Hemen hemen biitiin substratlar iizerinde gelismistir. En ¢ok
Juniperus sp. ve Populus sp. agaglarinin pargalar1 {izerinde gelismistir. Caligma alaninda genis bir yayilis alanina
sahiptir. Laboratuvar ortaminda sporlarin diger substratlar {izerine yayilarak gelisim sagladigi diisiiniilse de basgka
bolgelerden getirilen substratlarda Perichaena gelisimi gézlenmemistir. Genellikle substralar nemlendirildikten bir-
birbuguk ay sonra sporofor gelisimi gozlenmistir. Diger ¢caligmalarda ise Ulmus sp., Quercus sp., Malus sp., Pyrus sp.,
Olea sp., Salix sp., Platanus sp., Cupressus sp., llex sp.,Prunus sp., Pinus sp., Morus sp., Castanea sp., Pistacia sp.
agaclarinin dokiintiileri iizerinde cinse ait ornekler tespit edilmistir (Yagiz ve Afyon, 2007). Olduk¢a farkli agaclar
iizerinde gelisme gostermesi bizim ¢alismamizla benzerlik gostermektedir. Physarum cinsi Juniperus sp., Quercus sp.,
Pinus sp., Cedrus sp., Populus sp., Salix sp., Platanus sp., Morus sp., Malus sp., Pyrus sp., Cerasus sp. substratlari
iizerinde gelismistir. Diger ¢alismalarda ise, Fagus sp. (Ergiil ve ark., 2005), Liquidamber sp., Juniperus sp. (Harkénen,
1987), Quercus sp., Pinus sp. (Yagiz ve ark., 2002), Pinus sp. (Demirel ve ark., 2006), Quercus sp. (Oran ve ark.,
2006), Malus sp., Quercus sp., Populus sp., Salix sp., Pinus sp. (Baba ve Tamer, 2008), Picea sp., Juglans sp. (Ocak ve
Hasenekoglu, 2005), Pinus sp., Quercus sp. (Diilger ve ark., 2006), Salix sp., Quercus sp., Platanus sp., Pinus sp.
(Yagiz ve Afyon, 2006), Quercus sp., Alnus sp. (Oran ve Ergiil, 2004) gibi substratlar tizerinde tespit edilmistir.
Sonuglara bakildiginda galismamizdaki Physarum o6rnekleri farkli substratlar lizerinde gelistigi goriilmektedir ve bu
sonug¢ Baba ve Tamer’in (2008) yaptig1 ¢alismayla uygunluk gostermektedir.

Calisma alanindan toplanan materyallerin 227 tanesinde yaklagik %15.76’lik biiyiik oranla Perichaena
depressa tiirliniin gelistigi goriilmektedir. Arastirma alaninda tespit edilen taksonlarin familyalara gore dagilimi ise su
sekildedir. Tespit edilen toplam takson iginde Physaraceae 17 taksonla %29°’lik oranla en fazla taksona sahip
familyadir. Sirasiyla dige familyalalara baktigimizda Stemonitaceae 14 taksonla %24, Trichiaceae 13 taksonla %22,
Didymiaceae 5 taksonla %9, Cribrariaceae 3 taksonla %5, Reticulariaceae 2 taksonla %3, Liceaceae 2 taksonla %3,
Ceratiomyxaceae 1 taksonla %2 ve Clastodermataceae 1 taksonla %2’lik orana sahiptir. Stemonitidaceae ve
Trichiaceae familyayalar1 en fazla takson igeren diger familyalalardir. Calisma da tespit edilen 57 takson ve bir yeni
kayitla beraber toplam 58 takson S.U.Mantarcilik Uygulama ve Arastirma Merkezi Fungariumunda saklanmaktadir..
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Abstract

Sonchus erzincanicus Matthews (Asteraceae) species is endemic to Turkey and distributing naturally in
Erzincan. In this research, Sonchus erzincanicus was collected from Erzincan, its somatic chromosome number and
karyotype was determined. The somatic chromosome number was determined as 2n=18 in S. erzincanicus. The
karyotype analysis of this species was examined using Image Analysis System (Bs200Pro). The total haploid
chromosome lengths 20.11 pm and the shortest chromosome length is 1.63 pm, the longest is 2.97 um. The karyotype
formulae of this species consist of six median chromosome pairs and three submedian chromosome pairs. The
karyotype analysis of this species was first carried out in our study.

Key words: Karyotype, Sonchus erzincanicus, Asteraceae, Turkey

*

Endemik Sonchus erzincanicus Matthews (Asteraceae) (Erzincan siitotu) tiiriiniin iizerinde karyolojik ¢caliyma

Ozet

Sonchus erzincanicus Matthews (Asteraceae) Tirkiye i¢in endemiktir ve dogal olarak Erzincan’da yayilis
gosterir. Bu ¢alismada, Erzincan’dan toplanan Sonchus erzincanicus tiiriiniin somatik kromozom sayisi belirlendi ve
karyotip analizi yapildi. Tiiriin kromozom sayist 2n=18 olarak tespit edildi. Bu tiirlin Goriintlii Analiz Sistemi aracilig1
ile Karyotip Analizi yapildi. Haploit kromozom uzunlugu 20.11 pm’dir ve en kiigiik kromozom 1.63 pum en biiyiik
kromozom ise 2.97 um uzunlugundadir. Tiiriin karyotip formiilii alti median ve ii¢ submedian kromozom tiplerinden
olugsmaktadir. Bu tiiriin karyotip analizi ilk defa ¢alismamizda analiz edildi.

Anahtar kelimeler: Karyotip, Sonchus erzincanicus, Asteraceae, Tiirkiye
1. Introduction

Asteraceae is the largest family of flowering plants, with approximately 1620 genera and more than 23.600
species (Stevens, 2007). Asteraceae is widely distributed within diverse regions ranging from the Southwestern United
States, Mexico, and Southern Brazil to South Africa, Middle and Southwestern Asia, and Australia. South America is
acknowledged as the geographic origin of the family phylogenetically (Bremer, 1994). Asteraceae represents the largest
number of species in the flora of Turkey and the East Aegean Islands, with the total number of recorded species at 1209.
Of these, 447 species are endemic, making the endemism rate 37%. This family is the second largest family of the
Turkish Flora, with a total of 134 genera (Davis et al.,1988; Ozhatay and Kiiltiir, 2006).

The genus Sonchus L. has a worldwide distribution except for Central and South America (Heywood, 1978). It
is commonly considered to be related to Aetheorhiza Cass., Reichardia Roth and Launaea Cass. (Stebbins, 1953), but it
is a more isolated and distinct genus (Sell, 1975). In recent years, this genus has been the subject of chemical studies
(Mahmoud et al., 1984; Shimizu et al., 1989; Manez et al.,1994). Sonchus is represented with seven taxa in Turkey
(Davis, 1975). This taxa; Sonchus asper L. subsp. glaucescens (Jordan) Ball, S. oleraceus L., S. tenerrimus L., S.
arvensis L. subsp. arvensis, S. arvensis L. subsp. uliginosus (Bieb.) Bég., S. palustris L., S. erzincanicus Matthews.
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Sonchus arvensis subsp. uliginosus species is represented to Erzincan. Sonchus species are variously known as “siitliik”,
“kuzu gevregi”, and “esek marulu” in Turkey. Also, some of which are used as a food in Turkey (Akartiirk, 2001).
Flowers are perfect and generally self-incompatible. Perennial sowthistle can reproduce by seed and vegetatively is
pollinated by insects including honeybees and other bees, hover flies and blister beetles (Derscheid and Schultz, 1960).

The reported chromosome numbers are 2n=14, 18, 20, 27, 30, 32, 36, 37, 54, 64 and 188 in the genus Sonchus
(http://www.tropicos.org/NameSearch.aspx?projectid=9). There were a lot of cytological studies on the genus Sonchus,
However, only a few karyotype had been made on this genus. In this study chromosome numbers and chromosome
morphology of this species were determined. Karyological knowledge needs to be used in conjunction with other
sources of data to achieve a better understanding of the cytologic relationship of Sonchus species, leading to their
natural classification. In this regard, karyotypes were determined in Sonchus erzincanicus species of Sonchus growing
naturally in Turkey, and karyological attributes of selected species were evaluated for the first time.

2. Materials and methods
2.1. Plant material

Sonchus erzincanicus, (Siitliik) a very rare endemic species restricted to B7 Erzincan, E of Turkey. The plant
materials were identified by Kandemir and the voucher specimens were preserved at Department of Biological
Education, Erzincan University, Erzincan, Turkey. It has been included in the Red Data Book of Turkish Plant (Ekim et
al., 2000) as an endangered species, but very little is known about its detailed distribution and ecology. The plant is a
perennial forb. It has an erect growth form, and the stem is 80 cm long, 0.3-10 mm thick and milky latex. The plant
basal leaves are rosette and oblong-elliptic and cauline leaves are few. The capitula is 1.5-2 cm wide. The involucre is
cylindrical and has sparse glandular hair. The flowering period is July-August. It grows in slightly saline marsh at
altitudes of 1250 m. (Davis, 1975), (Figure 1).

Figure 1. General appearance of Sonchus erzincanicus

Sonchus erzincanicus samples were collected during the field studies of the project titled “Important Plant Areas along
the BTC pipeline” from B7 square (Erzincan: Eksisu, 39° 43" 98" N, 39° 37" 55"" E, 1154 m, 20.08.2004) in Turkey,
(Figure 2).

2.2. Chromosome analysis

Karyomorphological observations were made on mitotic metaphase cells of root-tips obtained from germinated
achenes. Root tips were pretreated for 16h in a-monobromonaphthalene at 4°C and washed with distilled water and
finally fixed in Carnoys solution (3:1) absolute ethanol:glacial acetic acid, overnight. The root tips were hydrolysed for
10 min in 1 N HCI at room temperature, washed and stained in 2% (w/v) aceto-orcein for 2 h. Stained root tips were
then squashed in a drop of 45% acetic acid and permanent slides were made by mounting in Depex. The photographs,
enlarged 10x100, were taken using a camera attached to the microscope.

Fahim ALTINORDU et al., Karyological study on endemic Sonchus erzincanicus Matthew (Asteraceae) in Turkey


http://www.tropicos.org/NameSearch.aspx?projectid=9

130 Biological Diversity and Conservation — 6 / 3 (2013)

38 40 42

Figure 2. The distribution map ( A ) of Sonchus erzincanicus in Turkey

Only the slides with a good spread, with clearly observable morphologies and with somatic root tips on the same plane
were used. Chromosome measurements were made in at least five well-spread metaphases, bearing the same
chromosome contraction. The karyotype characterizations were measured, ideogram and karyogram were designed by
using an Image Analysis System (Duran et al., 2010; Cetin et al., 2010; Martin et al., 2011a, 2011b).

2.3. Karyotype characterization

The following parameters were measured in each metaphase plate to characterize the karyotypes numerically:
diploid number of chromosomes (2n), long arm (LA), short arm (SA), total length (TL = LA+SA), arm ratio (AR =
LA/SA), centromeric index [CI = SA / (LA+SA)], difference of range relative length (DRL = MaxRL% - MinRL%),
value of relative chromatin (VRC = £TL/n), karyotype formula (KF) according to Levan's method (Levan et al., 1964).
Total form percentage (TF%) = [(XSA / £TL) x 100] (Huziwara, 1962). Percent of symmetry index (%SI) = [(length of
smallest chromosome/length of longest chromosome) x 100]; centromeric gradient value (CG) = [(length of median
short arm/length of median chromosome) x 100 (Lavania and Srivastava, 1992). Also, Asymmetry index was indicated
in this study.

" bi

According to Romero Zarco (1986), interachromosomal asymmetry index (Al) = l-[@], (bi = the average

length for short arms in every homologous chromosome pair or group; Bi = the average length for long arms in every
homologous chromosome pair or group; n = the number ofhomologous chromosome pairs or groups),
interchromosomal asymmetry index (A2) = s/ x, (s = standard deviation of the chromosome length; x = the mean of
chromosome length)..

3. Results

The chromosome number of Sonchus erzincanicus was determined to be 2n=18. This species was determined
2n=2x=18=6m+3sm with a basic chromosome number of x=9 (Figure 3). The shortest chromosome length is 1.63 pum,
the longest is 2.97 pm, and haploid chromosome length is 20.11 pm. Chromosome arm ratios are measured as 1.16—
2.55 um. Centromeric index varies between 3.15 um and 6.26 pm, and relative lengths vary from 8.11 um to 14.79 um.
The karyotype formulae consisted of six median chromosomes and three submedian chromosomes (Table 1). Also
relative length (DRL = MaxRL% - MinRL%) was found 6.68 pm, value of relative chromatin (VRC = £TL/n) is 1.11
um, total form percentage (TF%) is 39.98 pum, percent of symmetry index (%SI) is 54.82, centromeric gradient value
(CG) is 68.70, asymmetry index is 0,0004, Al index is 0,32 and A2 index is 0,18 (Table 2).The chromosome number
and morphologies were reported for the first time in this study, respectively. Karyogram of the best metaphases of this
species and ideogram were arranged in this study (Figure 4, 5).

4. Conclusions
According to literature, most of the cytological studies in the genus have concentrated on chromosome count.
In this study, we determined the chromosome numbers and detailed measurements of this species of Sonchus

erzincanicus as 2n=18 for the first time in Turkey. The reported chromosome numbers are 2n=14, 18, 20, 27, 30, 32, 36,
37, 54, 64 and 188 in the genus Sonchus (Table 3).
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Table 1. Measurements (um) of somatic chromosomes in Sonchus erzincanicus (m = median, sm= submedian)

Chromosome Long Short Total Arm Centromeric Relative Chromosome
pair no arm arm length ratio index length type
1 1,710 1,26 2,97 1,36 6,26 14,79 m
2 1,740 0,94 2,68 1,85 4,66 13,30 sm
3 1,310 1,10 2,41 1,19 5,48 11,98 m
4 1,620 0,63 2,25 2,55 3,15 11,19 sm
5 1,340 0,90 2,24 1,49 4,47 11,15 m
6 1,140 0,99 2,12 1,16 4,90 10,56 m
7 1,250 0,71 1,95 1,77 3,51 9,70 sm
8 1,030 0,82 1,86 1,25 4,10 9,22 m
9 0,940 0,69 1,63 1,36 3,44 8,11 m

Table 2. Karyotype characteristics of Sonchus erzincanicus (2n - somatic chromosome number, long and short arm in
each chromosome, AR - arm ratio, CI - centeromeric index, TL - total length, TF% - total form percentage, DRL -
difference of relative length, VRC - value of relative chromatin, SI - symmetry Index percentage, CG - centromeric
gradient, Asymmetry index, KF - karyotype Formula (m: metacentric, sm: submetacentric), Al - Intrachromosomal
asymmetry index, A2 - Interchromosomal asymmetry index )

Chromosome number 2n=18
Long arm in each chromosome 1.74 um
Short arm in each chromosome 1.26 um
Total length (TL = LA+SA) 1.63 um - 2.97 pm
Arm ratio (AR = LA/SA) 1.16 pm - 2.55 pum
Centromeric index [Cl = SA/(LA+SA)] 3.15 um — 6.26 pm
Difference of relative length (DRL = MaxRL% - MinRL%) 6.68 pm
Value of relative chromatin (VRC = XTL/n) 1.11 pm
Karyotype formula (KF) 6m + 3sm
Intrachromosomal asymmetry index (Al) 0.32
Interchromosomal asymmetry index (A2) 0.18
Total form percentage (TF%) 39.98
Percent of symmetry index (%SI) 54.82
Centromeric gradient value (CG) 68.70
Asymmetry index 0.0004
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Figure 3. Mitotic metaphase chromosomes in Sonchus erzincanicus, Bar: 10 um
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Figure 4. Karyogram of Sonchus erzincanicus, Bar: 10 um
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Figure 5. Ideogram of Sonchus erzincanicus, Bar: 10 um

Table 3. Studied taxa of Sonchus and chromosome counts

Taxa Chromosome | References
counts
Sonchus angustissimus Hook. f.
S. aquatilis Pourr.
S. araraticus Nazarova & Barsegyan,
S. brachyotus DC.
S. capillaris Svent. Renard et al., 1983
S. crassifolius Pourr. ex Willd. Silvestre, 1984
S. daltonii Webb Dalgaard, 1985
S. elliotianus Hiern Kilian, 1988
S. asper L. Hill subsp. asper Nazarova, 1989
S. asper L. subsp. glaucescens (Jord.) Ball Gill and Omoigui, 1992
S. maritimus L. 2n=18 Morton, 1993
S. maritimus L.subsp. aquatilis (Pourr.) Nyman Razaq et al., 1994
S. novocastellanus Cirujano Probatova et al., 1998
S. pinnatus Aiton Lovkvist and Hultgérd, 1999
S. pustulatus Willk. Nazarova, 2004
S. schweinfurthii Oliv. & Hiern Suda et al., 2005
S. sosnowskyi Schchian
S. wightianus DC.
S. palustris L.
S. tenerrimus L. 2n=14 Mejias, 1988
Ruiz,1990
Oberprieler and Vogt, 1993
S. lachnocephalus Rech. f. 2n=20 Razaq et al.,1994
S. microcephalus Mejias 2n=30 Diaz et al.,1992
S. macrocarpus Boulos & C. Jeffrey 2n=32 Kamel, 2004
Lavrenko and Serditov, 1991
Al-Bermani et al., 1993
S. oleraceus L. 2n=32, 36, 64 | Oberprieler and Vogt, 1993
Carretal., 1999
Probatova, 2006
Gemeinholzer, 2005
S. uliginosus M. Bieb. 2n=27, 36, Mulligan, 1984
188
S. arvensis L. var. maritimus Wahlenb. 2n=54 Jalas and Pellinen, 1985
S. kirkii Hamlin Morton, 1981
S. arvensis L. var. glabrescens Giinther, Grab & Jalas and Pellinen, 1985
Wimm. Kiehn et al.,1991
S. arvensis subsp. uliginosus (M. Bieb.) Nyman 2n=36 Lovkvist and Hultgard, 1999
S. arvensis L. subsp. arvensis
Nazarova, 1989
Hong and Zhang, 1990
Lavrenko and Serditov, 1991
S. arvensis L. 2n=18, 36, Singh, 1993
37,54 Dempsey et al., 1994
Dmitrieva, 2000
Volkova and Basargin, 2002

According to Mejias & Andrés, their karyotype studies about S. oleraceus, S. microcephalus, S.asper subsp.
glaucescens and S. asper subsp. asper indicate similarity with S. erzincanicus. While in our study, intrachromosomal
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asymmetry index (Al) of S. erzincanicus was reported 0.32, according to Mejias & Andrés, the Al index of
intrachromosomal variability is 0.35 or 0.37 in the three populations of S. oleraceus. Also very similar value, Al = 0.35,
is shown in the plants of S. microcephalus. In S. asper, the index ranges from 0.40 to 0.43 (Mejias and Andrés, 2004).

While in our study, interchromosomal asymmetry index (A2) of S. erzincanicus was reported 0.18, according
to Mejias & Andrés, the interchromosomal variability index shows considerable variation in S. oleraceus, ranging from
A2 = 0.21 in the plants from Cullera — Favareta and A2 = 0.34 in the plants from Sevilla. The single karyotype of S.
microcephalus studied shows A2 = 0.26. In the karyotypes of S. asper, the A2 index ranges from 0.17 to 0.23,
differences not having been detected between subspecies. Also according to Mejias & Andrés, Al index of other
Sonchus species; S. tenerrimus was reported 0.29-0.33, S. maritimus was reported 0.34-0.47, S. aquatilis was reported
0.22-0.25, S. crassifolius was reported 0.34-0.36, S. novocastellanus was reported 0.43, S. pustulatus was reported
0.32. A2 indexes of other Sonchus species were reported respectively, 0.20-0.22, 0.10-0.17, 0.12, 0.10-0.14, 0.16,
0.14. On the other hand, in our study mean chromosome length range from 1.63 to 2.97 while S. oleraceus 1.31-2.60, S.
microcephalus 1.22-2.56, S. tenerrimus 1.81-3.11, S. asper 1.27-2.21, S. asper subsp. glaucescens 0.93-1.86, S.
maritimus 1.72-2.57, S. aquatilis 1.61-2.68, S. crassifolius 2.05-3.08, S. novocastellanus 1.72-3.43, S. pustulatus
1.95-2.97 (Mejias and Andrés, 2004).
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Abstract

The genetic relationship among some naturally growing Vicia taxa in Turkey (V. sativa subsp. sativa,
subsp.nigra  var.nigra, subspincisavar.cordata, V. craccasubsp.cracca, subspgerardii, subspatroviolacea,
subspstenophylla, V. hybrida, V. peregrinaandV. palaestina) was assessed by helping ISSR markers. During PCR
assays, although 17 primers were tested, only three primers produced informatics amplification yields for all studied
taxa. These ISSR primers had considerably high number of polymorphic locus. According to the dendogram obtained
from ISSR profiles, all studied taxa were separated into two main clusters; one of them consists of the section Vicia and
the other section Cracca. While the section Vicia comprises the subspecies of V. sativa, V. hybridaand V. peregrina, the
section Cracca involve in subgroupsof V. cracca and V. palaestina.

Key words: Vicia, vetch, ISSR markers, Turkey

*

ISSR markirlarikullamlarakbaziVicia L. (Fig) taksonlariarasindakigenetikakrabaliklarinbelirlenmesi

Ozet

Bu ¢aligmada, Tiirkiye’de dogal olarak yetisen baz1 Vicia taksonlari (V. sativa subsp. sativa, subsp. nigra var.
nigra, subsp incisa var. cordata, V. cracca subsp. cracca, subsp gerardii, subsp atroviolacea, subsp stenophylla, V.
hybrida, V.peregrina ve V. palaestina) arasindaki genetik akrabaliklar ISSR markirlar1 yardimyla degerlendirilmistir.
PCR denemeleri sirasinda, 17 primer test edilmesine ragmen, sadece {i¢ primer ¢alisilan tiim taksonlar i¢in bilgi verici
amplifikasyon {iirlinleri vermistir. Segilen ISSR primerleri tiim taksonlarda oldukga yiiksek sayida polimorfik lokus
olusturmustur. ISSR bantlarindan elde edilen dendrograma gore, incelenen taksonlardan Vicia seksiyonuna ait olanlar
ile Cracca seksiyonuna ait olanlar iki alt grup olarak ayrilmistir. Vicia seksiyonu alt kiimesi, V. sativa’nin tiir alt1
taksonlar1 ile V. hybrida ve V. peregrina tiirlerinden; Cracca seksiyonu alt kiimesi ise V. cracca’nin alt tiirleri ile V.
palaestina tiiriinden olugsmaktadir.

Anahtar kelimeler: Vicia, fig, ISSR markir, Tiirkiye

1. Introduction

The legumes family (Fabaceae / Leguminosae) includes 730 genera and 19400 species (Mabberley, 1997) and
is considered as the third largest family of higher plants and is second to grasses in agricultural importance (Young et
al., 2003). It has approximately 1128 taxa in 69 genera in Turkey; the number of endemic species and the rate of
endemism are 375 and 39.1 % respectively (Davis &Plitmann, 1970; Davis,1988;Se¢cmen et al., 1989).

The genus Vicia, together with genera Lathyrus L., Lens L. andPisum L.is a member of tribe Vicieae, divided
into two subgenera, Vicia and Vicilla (Kupicha, 1976). It includes about 150 annual and perennial herbaceousspecies,
widely distributed throughout the temperate zones of both hemispheres. Approximately 40 species, mainly of Eurasian
origin, are cultivated (Harlan, 1956).

**Footnote: This article was produced from master thesis.
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In Flora of Turkey, it is divided into six sections as Cracca,Ervum, Trigonellopsis, Anatropostylia, Vicia, and
Faba. It is reported that Vicia has got totally21 varieties, 23 subspecies and 64 species in Turkey; five species and three
subspecies of them is known to be endemic in that country (Davis &Plitmann, 1970). Vavilov (1951) reported that
Turkey is a gene center for Vicia sativa species.

Classification of most of the Vicia taxa is not easy by using conventional taxonomical techniques.Molecular
biology and gene technology are creating promising possibilities for a rapid and accurate determination of phenotypic
and genetic variation among plant species (Agar et al., 2006; Uysal et al., 2012).

Many species of Vicia are highly variable in point of both genetically and response to environmental
differences. Homologous variation is widespread (Davis &Plitmann, 1970).

V. cracca is a very polymorphic species, therefore, it is particularly difficult to distinguish between inherited
variation and phenotypic plasticity in this complex. The complex is most variable in the Balkans, Anatolia and
Caucasia. The five subspecies recognized for Turkey form a partly discontinuous series.. Although the V.
craccacomplex were studied biosystematicly in Europe, almost nothing is known about the cytogenetic of this group in
Anatolia and Caucasia.

The cosmopolitan species, V. sativa is one of the most variable in point of genetic and phenotypic features
within the genus. Five main taxa, at subspecific rank,can be distinguished in the complex. The variability in all taxa, or
populations, ofV. sativa is homologous, parallel and consequently overlapping. Many of thesubdivisionsare known to
interbreed with each other. The species show considerable variations in almost every trait, but particularlyin leaflet
morphology and in basic chromosome number (Davis &Plitmann, 1970).

By using ISSR markers, some molecular studies including genetic diversity in Viciawere reported in recent
years (Terzopoulos&Bebeli, 2008; Noorozi et al., 2009; Han & Wang, 2010; Wang et al., 2012). In this paper, some
problematic and complicated Vicia taxa fromTurkey were investigated in view of their genetic distance and
intraspecificinteractions byhelping ISSR markers.The aim of this study was also to evaluate the genetic relationship of
the some Turkish Vicia, particularly for sectional level, to check the concluded genetic findings how much would be
compatible with Flora of Turkey.

2. Materials and methods
2.1. Plant Material

Ten Vicia taxa used in this study were collected mainly from different locality of Mediterranean region in
Turkey.Voucher specimens were deposited at KNYA; the Herbarium of Biology Department at Selguk University,
(Table 1).
2.2. DNA extraction

Total genomic DNA was extracted following the 2xCTAB method of Doyle and Doyle (1987) as modified by
Soltiset al. (Soltis et al., 1991) and Cullings (1992) from silica gel-dried leaves collected in the field.

Tablo 1. ISSR analizleriiginkullanilanViciataksonlari
Table 1.Vicia taxa used for ISSR analyses

Sample Taxa Locality Collector(s) and collector's
Number number
1 V. sativa subsp. sativa Antalya, aroundAlanya road Y.Bagci 3240&T.Uysal
junction, fields, 10m.
2 V. peregrina Hatay, iskenderun-to Antakya, K.Ertugrul 3476 &0O.Tugay
above Belen, 560m.
3 V. sativa subsp.nigra var.nigra | Antalya, above Kepez, 281m. Y .Bagc1-3255-T.Uysal

5.km, 1000m.

4 V. sativa Antalya, above Kepez, 281m. Y.Bagc1 3250 &T.Uysal
subspincisavar.cordata
5 V. craccasubsp.cracca Nigde, Aladaglar, Mazmil Y.Bagci 3382
Mountain, 1568m. &H.Demirelma
6 V.craccasubspgerardii Antalya, aroundAlanya road Y.Bagc1 3242 &T.Uysal
junction, 0-10 m.
7 V. craccasubspatroviolacea Yozgat, National park of Yozgat Y .Bagc1 3437 &HDural
Pine Grove,1400m.
V. craccasubspstenophylla Hatay, road of Belen, 1550m. Y.Bagc1 3260 &T.Uysal
V. hybrida Hatay,Antakya toYayladag, K.Ertugrul 3525&0.Tugay
Cabala village, 630m.
10 V. palaestina Gaziantep, Fevzipasa toOsmaniye, | K.Ertugrul 3547 &0O.Tugay
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2.3. Inter Simple Sequence Repeats(ISSR)-PCR

Our modified ISSR-PCR analyses were basically performed according toZietkiewicz et al. (Zietkiewicz et al.,
1994). During PCR-optimization reactions, some modifications were quantitativelycarried out particularly for Mg and
primer amounts as well as Tm selection. The designedISSR primers by British Colombia Universitywerepreferredfor
PCR-amplifications. Amplification products were separated by electrophoresis in 1.2 % agarose gel run in TAE buffer
at 100 V. Fragment size was estimated by using a 100-1500 bp molecular size DNA ladder.

2.4. Data analysis

ISSR profiles were scored as present (1) or absent (0). Only reproducible bands were scored as monomorphic
or polymorphic. Dendrogram was performed using NTSYS-pc version 2.1 (Rohlf, 1998).

3. Results and discussion

Totally 17 ISSR primers were tested during ISSR amplifications of Viciataxa. Although nine primers
previously worked in our experiments during ISSR-PCR amplifications, three primersproduced only clear informatics
bandsto evaluate genetic relationship among the studied species.The obtained DNA profiles werethen manually scored
for each taxa, 1 for presence and O for absence, to generate a data matrix. A total of 80 amplicon in the size range200-
1500 bp were produced viathree different primers for ten taxa (Table 2andFig.1).

Tablo 2.Viciataksonlarinda ISSR varyasyonundzeti
Table 2.Summary of ISSR variation in Vicia taxa

Primers Total Total number of Size of Sequence of primers (5°- 3")
number of polymorphic fragments (bp)
bands bands
UBC820 34 34 280-1500 GTGTGT GTGTGT GTG TC
UBC818 26 26 260-1300 CAC ACA CAC ACACACAG
UBCB809 20 20 200-1000 AGA GAG AGA GAG AGA GG

M12345678910M12345678910M123456728910

Figurel.Electrophoresis Patterns of ISSR products amplified with primers UBC820,818,809 for Vicia taxa
Sekil 1.ViciataksonlariiginUBC820, 818, 809 primerleriilegogaltilan ISSR {iriinlerininelektroforezpatternleri

In dendrogram, Vicia taxa were clearly distinguished in level of section, species and alsosubdivisons.The
dendrogramindicated that there are genetically two main group (Fig.2). The firstgroup consisted ofV. sativa and itssub-
categories, except fromV.peregrina and V.hybrida.In the identification key of Flora of Turkey, these two species are
separated basically by flowers color and indumentums characters existing on upper surface of the standard. Unlike V.
hybrida, the standard of V. peregrina is without hair and itscolors are partly variable (violet or sometimes
whitish)comparing to V. hybrida having sulphure yellow flowers.In spite of several differences among them, they
would be evaluated relative species according to common vegetative and generative features and they take place
together within the same section in conclusion.According to our molecular analyses, V.peregrina and V. hybridawere
placed in the outer part of V. sativa complex by distance ca. 31 %. They are related with 72 % genetically. The
secondgroup consists of V. cracca’s subspecies and V.palaestina.V. cracca is a perennial species and fairly polymorphic
species. Itshows many variations in point of leaflets numbers, shape as well as flowers sizes and colors. V. palestianais
an annual species that it can be separated easily with smaller calyx than species of V. cracca complex. It can be sad
clearly that the relationshipof two species is not very much when compared their morphologic features. V.
palaestinatook place genetically alone as compatible with its morphology, and it closely related to sister clade by rate of
similarity 78 %. In the sister clade, four taxa belonging to V. cracca were placed by distance furthest 24 %.
V.craccasubspcraccaand subsp. atroviolacea took place together by distance 22 %, while V.cracca subsp. gerardii and
stenophylla were positioned as a twain by distance 18%. The subtaxaof V. cracca complex was classified basically
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according to flowers, peduncle and raceme size besides flowers color in Turkish Flora.V. cracca subsp. atroviolaceais
specified as having large flower with very dark violet and short peduncle. On the other hand, our molecular results don’t
support this main diagnostics coming from the past relevant to morphological descriptions.Also, the observations
sourced from our field studies indicated that flowers size and color show broadly variation within V. craccacomplexand
these features could not be used certainly to identifyin lower categories of species. Instead of these, we can suggest
using the ratio of flowers claw to lamina for V. cracca complex. The highest differentiation rate withinV.sativawas
determined as 23 % and therefore the furthest taxon within this cladewas V. sativa subsp. incisa var. cordata. Already,
this taxon can be easily separated than other relativeswith cordate leaves. The remainingtaxa of this group were closely
related and genetically differences among them were lower than previous by distance 15 %. These two taxa, V. sativa
subsp. sativa and subsp. nigra can be recognized by fruit shape, so that the fruit formation depicted as "torulose" is very
characteristic for the first taxa. As conclusion, these molecular findings support strongly sectional divisions of Vicia
genus such in Flora of Turkey, and also coincidedexactly with results of Agar et al.(Agar et al., 2006).

V.sativa subsp. sativa

V.sativa subsp. nigra var. nigra

A Section V.sativa subsp. incisa var. cordata
[l . .
Vicia V.peregrina
V.hybrida

V.cracca subsp. cracca

V.cracca subsp. atroviolacea

; V.cracca subsp. gerardii
Section —_{

Cracca V.cracca subsp. stenophylla

V.palaestina

r T T T T T T T T T T T T T T T T T T T T T 1
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Figure 2.The dendrogram explaining the genetic relationship of the Viciataxa
Sekil 2. Viciataksonlariningenetikakrabaliklariniagiklayandendogram

ISSR analyses have been focal point to explore genetic diversity in many plant taxa since last decade(Sica et
al., 2005; Venkatachalamet al., 2008; Han, 2010; Wang, 2012; Uysal et al.,2012) and they haveused confidentially on
the contrary other molecular approaches such as RAPD. They not only assist to systematical and taxonomical studies,
but can be used faithfully to develop new agronomical varieties and lines in all legumes.ISSR markers aredominant
DNA markers, having high resolution power and hence appear to offer many advantages in establishing genetic
distances. Therefore, we suggest that ISSR markers can be preferred firstly to select new genotypes ofV. sativa
havingagronomical importance and economic values.

According to our results, ISSR has been very useful to determine genetic differences within and among of
Viciaspecies as well as sectional classifications. As a consequence, ISSRs are also very promising genetic markers for
identification of Vetches cultivars. Because of their good discrimination efficiency and high reproducibility, they are
particularly suitable to identify the closely related species and varieties.
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Abstract

In the current study, tomato (Lycopersicum esculentum L.) plants were exposed to various concentrations of
Mn?* (80, 160, 320, 640 and 1280 pM) cation. In the first part, in order to obtain evidence that plants were in stress,
following the Mn?* treatments, lipid peroxidation were determined. In the second part, to gain an idea about regulation
of the CAT gene product, enzyme activities were also recorded in Mn?* treated tomato plants. The maximum lipid
peroxidation level was determined in plants which were exposed to 1280 pM concentration of Mn?* contamination.
Changes in lipid peroxidation and CAT enzyme activities in tomato plants exposed to different concentration of Mn?*
contamination revealed no positive correlation. The current study revealed that, ROS induced lipid peroxidation level
has depended on concentration of Mn2* contamination. Also, antioxidant responses to Mn?* contamination could be
reflected as changes in CAT enzyme activity in tomato plants.

Key words: tomato (Lycopersicum esculentum), lipid peroxidation, catalase (CAT).

*

Mangan (Mn?*) ile kontamine olmus domates (Lycopersicum esculentum) bitkisinde reaktif oksijen tiirlerinin
(ROS) detoksifikasyonunda katalazin (CAT) rolii

Ozet

Bu ¢alismada, domates bitkileri (Lycopersicum esculentum L.) ¢esitli konsantrasyonlardaki (80, 160, 320, 640
ve 1280 puM) Mn?* katyonuna maruz birakilmistir. Caligmanm ilk boliimiinde Mn?* stresini takiben bitkilerin stres
etkisine gitmis olduklarmi gdstermek igin lipit peroksidasyonu diizeyleri belirlenmistir. ikinci bélimde CAT gen
iiriiniiniin regiilasyonu degerlendirmek icin Mn?* stresli domates bitkilerinde enzim aktivitesi dl¢iilmiistiir. En yiiksek
lipit peroksidasyonu 1280 pM konsantrasyonda Mn?* stresine maruz kalan bitkilerde gozlenmistir. Farkli
konsantrasyonlardaki Mn?* stresi altindaki domates bitkisinde lipit peroksidasyonu ve CAT enzim aktivitesi diizeyleri
arasinda pozitif bir korelasyona rastlanmamustir. Bu ¢alisma ile ROS ile tetiklenen lipit peroksidasyonu seviyesinin
Mn?* stresinin konsantrasyonuna bagl oldugu belirlenmistir. Aym1 zamanda Mn?* stresine karsi olusan antioksidan
cevaplarin domates bitkisinde CAT enzim aktivitesinin degisimi olarak yansiyabildigi gézlenmistir.

Anahtar kelimeler: domates (Lycopersicum esculentum), lipitper oksidasyonu, katalaz (CAT).
1. Introduction

Heavy metals are mainly considered as beneficial for continuation of normal life in plants but above certain
threshold levels could be dangerous. They have been generally used by referring to a group of metals such as Cd, Co,
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Ni, Zn, As, Cu and Mn which contamination often cause to toxicity and environmental problems. As a result of
anthropogenic and industrial effluents, heavy metals might accumulate in environment (air, water and soil) and lead to
alterations in physiological process such as stunted plant growth, root damage, chlorosisor biochemical parameters
which effect life quality of plants and ultimately human health (Kumar et al., 2010; Colak et al., 2011; Cansaran-Duman
etal., 2012; Aras et al., 2012; Soydam-Aydin et al., 2013).

Manganese (Mn)is an important micronutrient for plant nutrition which can be found in largest amounts in the
soil and present in three stable forms: Mn?*, Mn® and Mn*4. Mn?* participates in different enzyme systems include
oxidoreductases, transferases, hydrolases, lyases, isomerases, ligases, lectins and intregrins and structure of
photosynthetic proteins (Millaleo et al., 2010). It functions in the uptake of carbon dioxide and in the transport of
electrons in photosynthesis, participates in synthesis of chlorophyll and in assimilation of nitrate and activates lipid
forming enzymes in plants (Fecht-Christoffers, 2003).The cellular concentration of Mn?*, which is a transition element
comprised in redox signaling, needs to be strongly adjusted in plants. Any alteration above or under threshold level can
lead to toxic effect in plants (Elstner et al., 1987). Severalresearchers have indicated that the growth of tomato plants
may be restricted by either too high or too low Mn?* concentration (Reuter and Robinson, 1986; Shenker et al., 2004).
In hazardous concentrations,Mn?*can affect photosynthesis and transpiration mechanism of plants due to generation
ofreactive oxygen species (ROS) such as superoxide radical (O2), hydroxyl radical (OH"), hydrogen peroxide
(H202)(Mukhopadhyay and Sharma, 1991).ROS are highly reactive and toxic for plants in exceeded
concentrations.Under steady state conditions, there is anequilibrium betweenproduction and scavenging of ROS
molecules by various antioxidative defense mechanisms in plants (Rao et al., 2006). Changes in this equilibrium can
damage cell structure and integrity (Mittler et al., 2002; Chahid et al., 2013).Mn?*toxicity can perturb this equilibrium
and lead to increased accumulation of ROS and breakdown in cells membrane lipid (Rellan-Alvarez et al.,
2006).Therefore, determination of oxidative lipid injury in response to stress conditions is important topic in plants.
Small hydrocarbon fragments such as ketones, malondialdehydes (MDAS) etc. and compounds related to them used as
an indicator of lipid peroxidation or membrane damages, which are considered as the first evidence of stress in plants
(Lyons, 1973;Hodges et al., 1999).There are lots of studies reported increased lipid peroxidation levelsin plants due to
heavy metal contaminations(Krupa and Baszynski, 1985; Krupa and Baszynski, 1989; Malik et al.,1992; Gaur and
Gupta, 1994; Quariti et al., 1997; Vassilev et al., 2004; Ben Ammar et al., 2005;Nouairi et al., 2006; Cansaran-Duman
etal., 2013).

In recentyears, screening antioxidant defense system has been another considerable approach to understanding
the response mechanisms of plants under stress conditions (Alscher et al., 1997; Cansaran-Duman et al. 2011;
Cansaran-Duman, 2011). ROS-interacting antioxidant defense enzymes such as peroxidases, monodehydroscorbate
(MDHAR), glutathione reductase (GR), superoxide dismutases (SOD) and catalase (CAT) play role for scavenging of
the ROS and prevent plants from cell damages and death (Gout et al., 2001; Verma and Dubey, 2003; Nocito et al.,
2007; DalCorso et al., 2008).CATdismutasehighly reactive H,Ozinto non-toxic H,O and Ojand by this way it prevents
hazardous effects of ROS during stress conditions in plants. One molecule of CAT can convert almost six million
molecules of H.O,to non-toxic components per minute and thus it is known as one of the highest turnover rates for all
enzymes (Polidoros and Scandolios, 1999).

The current study was designed to understand the effect of Mn*?(ranging from 80,160,320, 640 and1280 uM)
on lipid peroxidation and CAT enzyme activity in tomato plants (LycopersicumesculentumL.).

2. Materials and methods
2.1. Plant material, growth conditions and stress treatment

Tomato (Lycopersicumesculentum L. ‘Falcon’) seeds were germinated and grown hydroponically in pots
containing 0.2 L of modified 1/10 Hoagland’s solution. Hoagland solution includes macronutrients (K2SOa, KH2POa,
MgS0..7H,0, Ca (NOs),. 4H,0 and KCI) and micronutrients (HsBOs, MnSO4, CuS04.5H,0, NHiMo, ZnS04.7H,0)
with a final concentration of ions as 2mM Ca, 10¢ M Mn, 4mM NOs, 2.107 M Cu, ImM Mg, 10% M NHg4, 2mM K, 107
M Zn, 0.2 mM P, 104 M Fe vel0® M B.Six plants were grown in each pot in a controlled environmental growth
chamber in the light with 250 mmol m s~ photosynthetic photon flux at 25 °C, 70 % relative humidity. Twenty-five-
days-old plants grown in controlled media were used for stress treatments. For application of heavy metal
stress,MnSO.H>0 were addedto the hydroponic solution for 24h at concentrations; O(control), 80,160,320, 640 and1280
uM of Mn?*,

2.2. Estimation of Lipid Peroxidation

Malondialdehyde (MDA) is a marker of oxidative lipid injury which changes in response to environmental factors
that lead to stress in plants. TBA-MDA content was determined as described by Hodges et al.(1999). Plant tissue
samples were homogenized with liquid nitrogene and homogenized with 80:20 (v:v) ethanol:water, followed by
centrifugation at 3000g for 10 min. A 1-ml aliquot ofappropriately diluted sample was added to a test tube with 1 ml of

Semra SOYDAM-AYDIN et al., A role of catalase (CAT) in detoxification of reactive oxygen species (ROS) in tomato (Lycopersicum esculentum)
contaminated with manganese (Mn?*)



142 Biological Diversity and Conservation — 6 / 3 (2013)

either (i) TBA solution comprised of 20.0% (wi/v) trichloroacetic acid and 0.01% butylatedhydroxytoluene, or (ii)
+TBA solution containing the above plus 0.65% TBA. Samples were then mixed vigorously, heated at 95 °C in a hot
plate (neoBlockl, 2-2503) for 25 min, cooled, and centrifuged at 3000 g for 10 min. Absorbance values were measured
at 440 nm, 532 nm, and 600 nm by ELISA microplate reader (SpectraMax M2). The equivalents of malondialdehyde
were calculated by the following equations;

1) [(AbS 532+TBA)-(AbS 600+TBA)-(AbS 532.TBA-AbS 600-TBA)] =A

2) [(AbS 440+TBA-AbS 600+TBA) 0.0571] =B

3) MDA equivalents (nmol.mlt) = (A-B/157 000) 106

2.3. Catalase Enzyme Activity Assay

Frozen plant tissues were ground in liquid nitrogen and the powder was suspended in extraction buffer,
containing 50 mM potassium phosphate (pH 7.0) and 0.1 mM EDTA. The homogenates were centrifuged at 150009 for
20 min, and the supernatant fraction was used for the assays of enzyme activity (Jovanovic, 2006). All steps were
carried out at 4°C. Catalase activity assay was performed with the method reported by Aebi et al. (1988) based on 240
nm absorbance values. Enzyme activity was evaluated using the extinction coefficient of 0,0396 cm? umol®” for H;Os..

3. Results
3.1. Effects of Mn?* on lipid peroxidation

Oxidative damage in membrane lipids due to environmental stress could be estimated by MDA content. In this
study, the levels of lipid peroxidation in tomato plants exposed to different concentration of Mn*2wereanalyzed in terms

of thiobarbituric (TBA)-reactive substancesand total MDA values were calculated (Table 1).

Table 1.Absorbancesand MDA equivalent levels (nmol mltg FW?) of various plant materials assayed immediately
after processing. MDA equivalents are given as the means of at least n = 4 samples

Plant Assayed without TBA (-TBA) Assayed with TBA (+TBA) A B Total MDA
material 532 600 440 532 600 equivalents
Control 0,1475 0,133 0,094 0,118 0,102 0,0015 -0,00046 0,012464
80 uM 0,15 0,1335 0,148 0,1515 0,137 -0,002 0,000628 -0,01674
160 pM 0,1385 0,1215 0,1465 0,1425 0,1265 -0,001 0,001142 -0,01364
320 uMm 0,127 0,116 0,1175 0,1055 0,0935 0,001 0,00137 -0,00236
640 uM 0,1665 0,1555 0,185 0,164 0,142 0,011 0,002455 0,054425
1280 pMm 0,2025 0,204 0,25 0,2305 0,1895 0,0425 0,003455 0,248697

MDA level which reflects lipid peroxidationwere slightly increased in tomato samples exposed to 80 and 160
UM concentrations of Mn?*treatment. Additionally, this level was less than the control level in tomato plants exposed to
320 uM concentrations of Mn?*. Upon application of 640 uM concentration of Mn?* contamination, MDA level was
suddenly increased and reached fivefold of controllevel. 1280 uM concentration of Mn?" contamination had the
maximum effect on lipid peroxidation in tomato plants, it was generated approximately twenty fivefold of control level
(Figure 1).

3.2. Effects of Mn?* on the activity of catalase enzyme

All concentrations of Mn?*treatment(80, 160, 320, 640 and 1280 uM)altered the capacity of H,Oquenching
enzyme catalase (CAT). CAT activity was slightly increased in tomato plantsexposed to 80 uM concentration of
Mn2.After this initial increase, 160 pMconcentration of Mn?* treatment led to significant increase in CAT enzyme
activity and this was the maximum level compared to control and all concentrations of Mn?*treatment. 320uM
concentration of Mn?* treatment was the only application which led to lower CAT enzyme activity thanthe control
(Figure 2). After this concentration,CAT enzyme activity was again increased and decreased in tomato samples exposed
to 640 and 1280puM concentration of Mn?*treatment, respectively.
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Figure 1. Lipid peroxidation (malondialdehyde=MDA content) in the Lycopersicum esculentum L.plant exposed to
different concentrations (80, 160, 320, 640 and 1280 uM) of Mn?*
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Figure 2. Catalase enzyme profile in the Lycopersicum esculentum L.plant exposed to different concentrations (80, 160,
320, 640 and 1280 pM) of Mn?*

4. Conclusions

Manganese toxicity in plants have been correlated with function deficiency, growth inhibition, lower respiration
rates, decrease in chlorophyll content, iron deficiency, structure damage,increased activity of indoleacetic acid oxidase,
peroxidase and phenol oxidase; lower activities of catalase,ascorbic acid oxidase and glutathione oxidase; lower ATP
content depends on many factors such as pH, plant species etc. (Morgan et al., 1976; Cheng, 2003; Sinha et al., 2006;
Liu et al., 2010).In spite of these physiological and biochemical knowledge about Mn2*toxicity in plants, little interest
has been focused on tomato plants (Millaleo et al., 2010).

Lipid peroxidation was also correlated with variety of heavy metals induced overproduction of H,O, (Quariti et
al., 1997; Ben Ammar et al., 2005;Vassilev et al., 2004; Gaur and Gupta, 1994; Nouairi et al., 2006; Jouili and Ferjani,
2003).In recent researches, Li et al. (2007)reported that 10-200 uM Mn?* toxicity did not lead to lipid peroxidation in
microalga Pavlovaviridis.Bueno and Piguares 2002 reported increased accumulation of lipid peroxidation products in
10-100 mM Mn?*treated tobacco cell.Boojar and Goodarzi(2008) evaluated that MDA is asensitive indicator of ROS
productionand reported significantly increased MDA content in three plant species (Daturastramonium,
AlhagicamelthornandChenopodiumambrosioides)which were cultivated in center of Mn mine(Boojar and Goodarzi,
2008).In the current study; compatible with all these researches,Mn?* toxicity did notled to important alterationsin
MDA content in tomato plants exposed to low concentration of Mn?* contamination (80pM, 160uM, 320uM). 640 uM
concentration of Mn?* contamination slightly increased lipid peroxidation in tomato cells. 1280 uM concentration of
Mn?* contamination had significant increase on lipid peroxidation(Figure 1).Results of the current study is compatible
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with the idea that the threshold of Mn2* injury is substantially depend onconcentration of metal contamination and also
plant species, cultivars or genotypes withina species(Foy et al., 1988; Horst, 1988).

The lipid peroxidation degree under stress conditionsalso depends on the rate of ROS formation and on the
impact and capacity of the detoxification and repair mechanisms of plants (Stadtman and Oliver, 1991). Plants respond
to increased ROS accumulation during stress conditions by activating their antioxidant defense systems. CATwhich is
one of the components of antioxidant defense systemdismutases highly reactive H,O, into non-toxic H>O and O, and
isknown as one of the highest turnover rates for all antioxidant enzymes (Mittler et al., 2004; Polidoros and Scandolios,
1999; Behera et al., 2009).

In astudy performed by Liu et al. (2010), CAT activity was increased in tomato leaves contaminated with low
(from 10 to 200 pMol L) concentrations of Mn?* treatment. But above 200 uMconcentration of Mn?* treatments(400
and 600 uM), CAT activity reduced with the increasing concentrations of Mn?* treatment.As shown in Figure 2, results
of the current study are compatible with Liu et al.(2010) findings and suggest that low concentrations of
Mn?*contamination (80uM and 160 uM)stimulates activation of CATin tomato plant.There is a gradual increase in CAT
activity up to 160 pM concentration of Mn?*treatment and a sudden decrease at 320 uM concentration
ofMn?*treatment.Above 320 uM concentration ofMn?*treatment,CAT activity was again increased in tomato plants
exposed to 640 uM concentration of Mn?* and slightly decreased in samples exposed to 1280 uM Mn?* treatment
compared to 640 pM but still above control level (Figure 2). When overall MDA contents and CAT enzyme activities
of tomato plantsexposed to 160 pM and 320 pMMn*? concentrations were evaluated, it was considered that lipid
peroxidation levels may have effect on modulatingCAT enzyme activity at these concentrations.These results indicate a
balanced equilibrium between production of ROS which cause lipid peroxidation and cell death and CAT enzyme
activity as a component of scavenging and defense mechanisms of ROS. Alsowhen the MDA levels and CAT enzyme
activities in 640uM and 1280uMMn*2 treated tomato plants were evaluated; it was suggested that high levels of Mn*2
contamination may be concluded with a lower CAT activityor these concentrations could be such high levels which
perturbedthe equilibrium between ROS production and scavenging-defense mechanisms(Mittler, 2002).

The current study highlights some of the points in CAT enzyme activity under Mn?* toxicity but further
analysis are necessary to explain the complex connection between Mn?* toxicity and scavenging mechanism. Because it
is still unclear that whether the activation of CAT enzyme belongs to protection against to Mn?* toxicity or this defense
reaction occursnon-dedicatedly due to enhanced production of ROS under Mn?* contamination.
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Abstract
In the present study, Schistidium brunnescens subsp. griseum (Nees, Hornsch. & Sturm) H.H. Blom was
recorded for the second time from Turkey. The specimens collected from Aladaglar National Park, one of the largest

national parks in Turkey. The taxonomical characters of taxon was photographed by imaging system.

Key words: Aladaglar National Park, Moss, Schistidium brunnescens subsp. griseum, Turkey

Aladaglar Milli Parkindan (Tiirkiye) Schistidium brunnescens subsp. griseum (Nees, Hornsch. & Sturm)
H.H. Blom (Grimmiaceae) Uzerine Notlar

Ozet

Bu ¢aligmada Schistidium brunnescens subsp. griseum (Nees, Hornsch. & Sturm) H.H. Blom Tirkiye’den
ikinci kez kaydedilmistir. Ornekler Tiirkiye’nin en biiyiik milli parklarindan birisi olan Aladaglar Milli Parkindan
toplanmistir. Taksona ait taksonomik karakterler goriintiileme sistemi ile fotograflandirilmistir.

Anahtar kelimeler: Aladaglar Milli Parki, Karayosunu, Schistidium brunnescens subsp. griseum, Tiirkiye

1. Introduction

Although the investigations of Pteridophyta and Spermatophyta in Turkey have been thoroughly researched in
11 volumes (Davis et al., 1965-1988; Giiner et al., 2000), the floristic and ecological studies about bryophytes of our
country are still insufficient. However, the majority of floristic studies on bryophytes have focused on the western,
southern and northern Anatolia (Can et al., 2013; Ari6z et al., 2012; Diizenli et al., 2011; Batan and Ozdemir, 2011;
Cangiil and Ezer, 2010; Ezer et al., 2009; Uyar et al., 2007; Savaroglu and Tokur, 2006; Ozdemir, 2001). However, as it
can be seen in published studies; these studies still can not explain floristic condition of most parts of Anatolia.

Although the knowledge is not satisfactory enough to write a comprehensive flora (bryophyte flora), it is
sufficient to display a general view of flora of our country. The study is aimed to contribute to bryophyte flora of our
country to remove the determined deficiency for the research area by researching bryophyte flora of Aladaglar National
Park.

2. Materials and methods

2.1. Study area

Aladaglar National Park, one of the largest national parks in Turkey is situated in the middle part of the Taurus
mountain range. It has many different habitats and ecosystems because of it’s phytogeographical location joining
Mediterranean and Irano-Turanian.
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The Irano-Turanian which occupies the north-western and western parts are within Nigde province and the
northern parts are within Kayseri province. The Mediterranean which forms the southern and eastern parts are within
Adana province. These phytogeographical regions have given Aladaglar National Park the richness of floristic diversity.
Inside this huge park of around 55.000 hectares, the summit of Demirkazik at 3756m is the highest point in the middle
Taurus mountain range.

The climate of the research area is Mediterranean characterised by dry summers and warm temperatures. The
annual mean precipitation is 707.2 mm in Pozanti, 451.2 mm in Yahyali, and 388.7 mm in Camardi. This is a typical
first variant of the East Mediterranean climate in Pozanti and second variant of the East Mediterranean climate in
Yahyali and Camard: stations. According to Emberger’s Mediterranean Bioclimate layers classification, the study area
is semi-arid and Mediterranean (Akman, 1999; Halici and Aksoy, 2009).

In Aladaglar National Park, mainly forest vegetation, steppe vegetation, and rock vegetation are seen. It is
located in the C13 square in the grid system adopted by Henderson in 1961 (Figure 1).

o

. S.brunnescens suhsp.griseum

Figure 1. The Grid System of Turkey adopted by Henderson (1961) and Aladaglar National Park (changed from Google
Earth)

2.2. Data source

The specimens collected from Aladaglar National Park. According to the grid-square in the system of Turkey
Henderson (1961) study area is located C13 square. The specimens collected from the various localities were identified
using appropriate literatures and then latest situations of the taxon for Turkey have been assessed using the related
literature (Smith, 2004; Pedrotti, 2001; Heyn and Herrnstadt, 2004; Nyholm, 1986). Localities of samples collected are
shown Table 1. The taxonomical characters of taxon was described and photographed by imaging system. All samples
are stored in the herbarium of the Nigde University. The taxon was presented as poster presentation in International
Conference on Environmental Science and Technology (ICOEST Cappadocia 2013).
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Table 1. Locality details of collected samples

Taxon Locality GPS Al?nt:;de Substrate Light Moisture
ol | e | o8 | oo | G| mo
ot | e | ospon | 1015 |rookorie | Bl | i
ﬁlirumnpnfi%e;:p, Teke boynu place gz:‘fg:gg: g 1270 on rock gﬁgéael Dry
?g:i;%urrs((;’:ges Hacer Forest, Fasici place gz:‘;;:zgg:: Ié 1608 on rock 2?,::;' Moist
H.H.Blom Aciman plateau gz:;‘g:gé‘l‘_:: g 1928 on rock sunny Dry
Cimbar Valley gzzgé%gg:: g 1930 on rock er;(;eél Dry

3. Results and Discussion

In this study, Schistidium brunnescens subsp. griseum (Nees, Hornsch. & Sturm) H.H. Blom was recorded for
the second time from Turkey.

Schistidium brunnescens subsp. griseum was collected by Crundwell, Nyholm and Saenger from Isparta-Barla
Mountain which located C12 square in 1972 (Krypto-S).

Description. Plants dark-green to brownish, robust or medium-sized, up to 2.5 cm. Leaves ovate to lanceolate,
lamina often bistratose, Hair-point 0.22-1 mm and finely spinulose, Leaves of different shape and sometimes with
ridge-like plicae, costa strong, 1pm wide at leaf base, 3-4 stratose in upper and 5-6 stratose in lower part. Capsule
common but sporophytes sparse, reddish brown, oblong. Plants grows on calcareous rocks in the area. The taxonomical
characters of taxon were given Figure 2.

Distribution. South Scandinavia, Central and Southern Europe, Turkey.

Schistidium brunnescens subsp. griseum is very similar to S. elegantulum in terms of leaf shape but differ from
this species by shorter urn and with ridge-like plicae leaves.
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Abstract

Entoloma asprellum (Fr.) Fayod (Entolomataceae) and Rimbachia bryophila (Pers.) Redhead
(Tricholomataceae) are recorded for the first time from Turkey. Short descriptions of the taxa are given together with its
photographs related to macro and micromorphologies
Key words: New records, Entoloma, Rimbchia, Turkey

*

Agaraicales’ ten Tiirkiye icin iki yeni kayit

Ozet

Entoloma asprellum (Fr.) Fayod (Entolomataceae) and Rimbachia bryophila (Pers.)) Redhead
(Tricholomataceae) Tiirkiye’den ilk kez kaydedilmistir. Makro ve mikro morfolojilerine iligskin fotograflari ile birlikte
tiirlerin kisa betimlemeleri verilmistir
Anahtar kelimeler: Yeni kayitlar, Entoloma, Rimbchia, Tiirkiye

1. Introduction

Entoloma (Fr.) P. Kumm is a large genus of the family Entolomataceae with about 1000 taxa (Kirk et al.,
2008). Although some members of the genus form mycorrhizal relationships, most are sabrobic. Entoloma species are
widespeared and found in a wide variety of habitats such as woodlands, grasslands moors, peat-bogs and arctic or alpine
conditions. They may form clitocyboid, collybioid, omphalinoid, mycenoid, pleuroid or tricholomaoid basidiocarps,
free to adnate, adnate-decurrent or decurrent lamellae, 2-4 spored basidia and angular spores (Hansen and Knudsen
1992; Bas et al., 1988).

Rimbachia Pat. is a genus of the family Tricholomataceae and represents eleven confirmed taxa with a
widespread distribution in tropical regions (Kirk et al., 2008). The members of the genus are characterized by a sessile
or short stiped, thin and membranous, white, pleurotoid, cyphelloid, flabelliform or cupulate basidiocarp, smooth,
rugose or venose hymenophore, smooth, hyaline, thin walled, inamyloid, subglobose to ellipsoid spores with very
prominent hilar appendix (Hansen and Knudsen 1992; Bas et al., 1995).

According to present literature on Turkish macrofungi (Solak et al., 2007; Sesli and Denchev, 2008, Akata et
al., 2009; Akata 2012; Kaya et al., 2012; Sesli and Helfer 2013; Akata and Kaya, 2013; Atila and Kaya, 2013),
Entoloma asprellum and Rimbachia bryophila have not previously been reported from Turkey.

The study aims to make a contribution to the macrofungi of Turkey by adding new records.

2. Materials and methods

Fruit bodies were collected from Zigana Mountain (Glimiishane) and Uzung6l Nature Park (Trabzon) in 2011.
During field studies, necessary morphological and ecological properties of the samples were noted and they were
photographed in their natural habitats. Thereafter they were taken to the laboratory for necessary macroscopic and
microscopic investigations. Identification was performed with the help of literature Breitenbach and Krinzlin (1995),
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Bas et al. (1988; 1995) and Hansen and Knudsen (1992). The identified specimens are kept at Karamanoglu Mehmetbey
University, Kamil Ozdag Science Faculty, Department of Biology, Karaman, Turkey.

3. Results

The systematics of the taxa is in accordance with Kirk et al. (2008). Short descriptions and ecologies of newly recorded
taxa are given together with their localities, collection dates and photographs related to their macro and
micromorpholgies.

Agaricales Underw.

Entolomataceae Kotl. & Pouzar

Entoloma asprellum (Fr.) Fayod (1889) (Figure 1)

Syn.:Agaricus asprellus Fr. (1821), Leptonia asprella (Fr.) P. Kumm. (1871), Rhodophyllus asprellus (Fr.) Quél.
(1886), Rhodophyllus asprellus (Fr.) Quél., (1886) var. asprellus, Rhodophyllus asprellus var. gracilis Romagn. (1956).

Macroscopic and microscopic features:

Pileus 15-25 mm across, conical to convex when young, then expanding to plano-convex, with slightly
depressed umbonate centre, weakly hygrophanous, surface dull, radially fibrillose to deeply striate up to half the radius,
chesnut brown when moist, light gray brown when dry, paler at margin, dark brown to blackish in the centre, margin
densely radially fibrillose to squamulose (Figure 1a). Flesh gray-brown, thin in the centre, smell slightly farinaceus,
taste slightly rancid. Lamellae grey at first, then dingy pink or pinkish, crowded, narrowly adnate, edge smooth. Stipe
40-50 x 2-3 mm, cylindrical, surface smooth, gray blue, base white tomentose (Figure 1a). Basidia 35-40 x 10 -13 um,
clavate, 4 spored (Figure 1b). Cystidia absent. Basidiospores 9-13 x 6-9 um, 5-8 angled (Figure 1b), brown pink.

Ecology: Autumn, usually gregarious, rarely solitary, in moist grasslands, subalpine meadows among grasses,
and herbs on soil or plant debris, preferably basic or neutral soil, primarily at montane to subalpine elevations,
widespread (Breitenbach and Krénzlin, 1995).

Specimen examined: TURKEY—Trabzon: Uzung6l, near spruce (Picea orientalis L.), 40°37'N-40°17'E,
1520 m, 28.08.2011, Akata 4111.

a \__. » .." % 47
Figure 1. Entoloma aprellum, a. Basidiocarp, b. Basidia and basidiospores

Tricholomataceae R. Heim

Rimbachia bryophila (Pers.) Redhead (1984) (Figure 2).

Syn.: Agaricus bryophilus Pers. (1796), Cantharellus bryophilus (Pers.) Fr. (1821), Dictyolus bryophilus
(Pers.) Quél. (1886), Leptoglossum bryophilum (Pers.) Ricken (1915), Leptotus bryophilus (Pers.) P. Karst.(1879),
Merulius bryophilus (Pers.) Pers. (1801), Mniopetalum bryophilum (Pers.) Donk (1962).

Macroscopic and microscopic features:

Pileus 4-5 mm broad, sessile or with a short, lateral stipe, cupulate, pleurotoid to flabelliform in age,
hygrohanous, smooth, sometimes silky to glabrous, margin incurved at first, then decurved (Figure 2a). Hymenophore
white, smooth with very shallow veins. Flesh very thin and white. Basidia 20-25 x 7-8 pum, 4 spored (Figure 2b).
Cystidia not seen. Basidiospores 6-8 x 5-7 pum, subglobose to dacryoid, hyaline, inamyloid, smooth with very
prominent apiculus (Figure 2c).

Ecology: Parasitic on mosses in shady forests (Hansen and Knudsen 1992; Bas et al., 1995).

Specimen examined: TURKEY— Giimiishane: Zigana mountain, on moss, 40°42'N- 39°27'E, 1400 m,
04.09.2011, Akata and Uzun 10109.

Abdullah KAYA et al., Two new records for Turkish Agaricales
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Figure 2. Rimbachia bryophila, a. Basidiocarps, b. Basidia, c. Basidiospores
4. Discussion

Though many Entoloma species seems to be similar to each other, they have so many characteristics to be differentiated
from each other. Likewise, Entoloma asprellum is rather similar to Entoloma fulvoviolaceum Noordel. & Vauras by its
macromorphology but it differs from the latter species by the less pronounced squamulose pileus and absence of cystidia.

Rimbachia bryophila could also be confused with Rimbachia arachnoidea (Peck) Redhead due to their morphology and
ecology. Both species are parasitic on mosses. Rimbachia bryophila differs from the latter with its venose hymenophore.

According to the current checklists (Solak et al., 2007; Sesli and Denchev, 2008) and recent contributons (Akata et al.,
2009; Akata 2012; Kaya et al., 2012; Sesli and Helfer 2013; Akata and Kaya, 2013; Atila and Kaya, 2013), 41 members of the genus
Entoloma (Fr.) P. Kumm. currently exist in Turkey, while any member of Rimbachia Pat. have so far been given from Turkey. With
this study, Entoloma asprellum is presented as new record as the 42" member of Turkish Entoloma, and a contribution was also
made with the introduction of the genus Rimbachia to the tricholomataceaous macrofungi of Turkey.
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Some biological characteristics of the sea cucumber Holothuria (Platyperona) sanctori Delle Chiaje, 1823
(Echinodermata: Holothuroidea)
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1 Ordu Universitesi, Fatsa Deniz Bilimleri Fakiiltesi, 52460 Fatsa, Ordu, Turkey

Abstract

This investigate was carried out in the Aegean Sea at 2012. Three hundred forty specimens were collected by
SCUBA diving. Identification characteristics, habitats, reproduction and growth parameters were investigated for this
species. In this study, minimum, maximum, mean eviscerated length and eviscerated weight were determined 11 cm, 25
cm, 18.1 cmand 51 g, 175.7 g, 100.5 g, respectively.
Key words: Sea cucumbers, Holothuria sanctori, biological properties, Aegean sea

*

Deniz hiyar1 Holothuria (Platyperona) sanctori Delle Chiaje, 1823 (Echinodermata: Holothuroidea) tiiriiniin bazi
biyolojik ozellikleri

Ozet

Calisma Ege Denizi’nde (Kusadasi-Didim) 2012 yilinda gergeklestirilmistir. Arastirma boélgesinde aletli dalis
yapilarak toplam 340 adet Holothuria sanctori bireyi elde edilmigtir. Calismada tiirlin tammlayici ozellikleri,
habitatlari, iireme ve biiylime &zellikleri arastirilmistir. Yapilan ¢aligmada tiiriin karkas boylart minimum 11 cm,
maksimum 25 c¢cm, ortalama 18.1 cm olarak, karkas agirliklari ise minimum 51 g, maksimum 175.7 g, ortalama 100.5 g
olarak belirlenmistir.

Anahtar kelimeler: Deniz hiyar1, Holothuria sanctori, biyolojik 6zellikler, Ege Denizi
1. Giris

Bentik bolgedeki 6lii organik organizmalarla beslenmesi agisindan bentik ekosistemlerde dnemli rolleri olan
deniz hiyarlari, hemen hemen tiim diinya denizlerine yayilim gosterir. Bugiine kadar diinya iizerinde bu genusa ait 1400
adet, Akdeniz’de ise 37 adet deniz hiyan tiirii rapor edilmistir (Conand, 2006; Aydin, 2008 ).Omurgasiz olan bu
hayvanlar, ticari olarak yaklasik 40 iilkede 70 den daha fazla tiiriiniin avcilig1 yapilmakta ve Asya iilkelerine ihrag
edilmektedir (Purcell, 2010; Purcell vd., 2012a; Purcell vd., 2012b).

Denizlerimizde Holothuria tubulosa, Holothuria polii, Holothuria mammata, Stichopus regalis ve Holothuria
sanctori ticari degeri olan, Stereoderma kirschbergi, Leptosynapta makrankyra, Synaptula reciprocans ticari degeri
olmayan deniz hiyar tiirlerindendir (Aydin, 2008; Sahin, 2008; Sezgin vd., 2007 ). Ulkemizde besin maddesi olarak
tiiketilmeyip, olta balik¢iliginda yem olarak degerlendirilen bu tiirlerin tamamu ihrag iiriiniidiir. Deniz hiyarlarinin gida
olarak tiikketiminin diginda saglik sektoriinde afrodizyak 6zelliginden dolay1 ayricalikli bir yeri vardir (Aydin vd., 2011)

Ulkemizde deniz hiyari ticaretinin bagladigr ilk yillarda Marmara’da karides trol aglarindan 1skarta olarak
¢ikan Stichopus regalis tiirii ihra¢ edilmekteydi. Daha sonraki yillarda ise Ege Denizi’nde yogun olarak bulunan
Holothuria tubulosa, Holothuria polii ve Holothuria mammata tiirleri tercih edilmistir. Holothuria sanctori’nin ticari
potansiyeli olmakla birlikte, stok yogunlugunun daha az olmasi ve avciligindaki giicliiklerinden dolay1 bugiine kadar hig
ticareti yapilmamustir (Aydin, 2008; Aydin vd., 2011).
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Denizlerimizde bulunan deniz hiyarlar tiirleri hakkinda yapilmis ayrintili biyolojik ¢alisma bulunmamaktadir.
Bununla birlikte yapilan ¢alismalar daha cok tiiriin isleme ve besin icerikleri hakkindadir (Cakli vd., 2004; Ozer vd.,
2004; Aydin, 2008; Aydin vd., 2011). Buna karsilik tiiriin Akdeniz’de tireme biyolojileri (Despalatovic vd., 2004;
Ocana ve Sanchez, 2005; Vall, 2004) hakkinda yapilmig ¢aligmalar bulunmaktadir. Holothuria sanctori tiiriiniin
Kanarya adalarinda tireme (Navarro vd., 2012) ve beslenme (Navarro vd., 2013) 6zellikleri ¢alisilmustir.

Entrambasaguas (2008), Kuzey Atlantik okyanusunda (Cape Verde) yapmis oldugu calismada bu tiiriin ender
olarak besin olarak tiiketildigini ve genellikle balik yemi olarak kullanildigini belirtmislerdir.

Yapilan bu arastirma ile iilkemizden ilk defa Ege Denizi i¢in deniz hiyart H. sanctori tiiriiniin biyolojik
ozellikleri verilmektedir. Tiirlin gerek denizlerimizde gerekse Akdeniz ekosisteminde ileride gergeklestirilecek ayrintili
biyolojik ¢alismalart i¢in faydali olacagini timit etmekteyiz.

2. Materyal ve yontem

Arastirma materyali 2012 yilinda Ege Denizi’nde (Kusadasi- Didim), ger¢eklestirilen aletli dalis yontemiyle
orneklemede toplam 340 adet H. sanctori temin edilmistir. Materyal canli olarak deniz suyu igeren bidonlara
yerlestirilerek incelemelerin yapilacagi laboratuvara getirilmistir. Laboratuarda en kisa zamanda biyolojik ve
morfometrik 6zellikleri incelenmistir. Omurgasiz olmalarindan dolay1 kasilip gevsemeleri ile boylari, i¢ organlarini ve
iclerindeki sivilari digar1 atmalari nedeniyle de agirliklart ¢ok degiskendir. Bu sebeplerden dolay1 i¢ organlar ¢gikartilan
bireylerin bir dakika icerisinde boylar1 ve agirliklar1 dl¢ilmiistiir.

Tir tespitlerinin yapilmasinda kullanilan kalkerli yapilart elde etmek icin  bireylerin farkli
bolgelerinden kiigiik parcalar kesilmis ve soyum hidroksit ¢ozeltisi igerisinde 30 dakika bekletilerek kalkerli yapilarin
dokudan ayrilmasi saglanmstir. Daha sonra kalkerli yapilar distile edilmis su ile birkag kez yikanmig ve son olarak da
% 95 ethanol ile dehidrasyon yapilmistir. Hazirlanan materyal stereo mikroskop altinda kalibre okiiler mikrometre ile
elde edilen goriintiiler Nikon NIS Elements 3.0 bilgisayar programina aktarilarak goriintiilenmistir. Tir tespitinde
Fischer vd. (1987), Mucharin ve Putchakarn (2005), Navarro vd. (2012), Purcell vd. (2012 b)’den yararlanilmustir.

3. Bulgular

3.1. Tiiriin Tammlayici Ozellikleri

Viicut silindirik seklinde, agiz ve aniis viicudun karsilikli iki ucana yerlesmistir. Diger echinodermler (derisi
dikenliler) gibi agiz c¢evresinde halka seklinde duyu, dokunma ve av yakalamaya yarayan tentakiiller (dokunaglar)
bulunur. Ventral bolgede ¢ok sayida tiip ayaklar (podia) mevcuttur. Yiizme yetenegine sahip olmayan bu canlilar sadece
longitudinal kaslarin giiclii kasilmasiyla ya da tiip ayaklarla hareket ederler. Ayrica tiip ayaklarint duyu organi olarak da
kullanirlar (Sekil 1).

. Dorsal viizey
Papilla - v

Ventral ayaklar
Tentakiiller Ventral yiizey

Sekil 1. Deniz hiyari morfolojisi (Purcell vd., 2012 b)
Figurel. Morphology of sea cucumber (Purcell vd., 2012 b)

Deniz hiyarlarinin i¢ kisimlarinda genis bosluk vardir ve igerleri sivi ile doludur. Bosluk icerisinde her iki
tarafta uzanan agac seklinde solunum organlart mevcuttur. Bu organlarin hidrostatik 6zellikleri sayesinde viicut
igerisine su alip bosaltabilirler (Sekil 2).

H. sanctori tiiriintin rengi genellikle kahverengi olup tizerinde boyuna dizilmis sar1 renkli ortalari kahverengi
konik sekilli papillalar vardir ve bu dis goriiniis 6zelligi ile Holothuria genusunun diger tiirlerinden kolaylikla ayirt
edilebilir. Tiiriin karin kismi ise sarimtirak renkte olup sirt kismindan daha agiktir (Sekil 3).
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Sekil 2. Deniz hiyarinin anatomisi (Purcell vd., 2012 b)
Figure2. Anatomy of sea cucumber (Purcell vd., 2012 b)

Kkas d tleri

Bazi deniz hiyar tirleri (6rn. H. sanctori ve H. polii) dis goriiniisleri ile birbirlerinden ayirt edilmesine
ragmen bliyiikk ¢ogunlugu (6rn. H. tubulosa ve H. mammata) ise ayirt edilemez. Bu hayvanlarda derinin igerisinde
dagilmig vaziyette spicule (ossicle) yapilar1 mevcuttur. Spicule sekilleri ¢ok farkliliklar gosterir. Tiir tespitlerinde
mikroskop altinda goriilebilen bu yapilardaki farkliliklardan faydalanilir.

Spikiiller H. sanctori’de diger ticari tlirlerimize oranla daha azdir. Cesitli biiytikliikte ve farkli delik sayilarina
sahip, diigme seklindeki ossicle yapilari iki sira halinde dizilmislerdir ve kenarlar1 diiz, piirtizsiizdiir.

Sekil 3. H. sanctori (Orijinal)
Figure 3. H. sanctori (Original)

Mehmet AYDIN et al., Some biological characteristics of the sea cucumber Holothuria (Platyperona) sanctori Delle Chiaje, 1823 (Echinodermata:
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Kule seklindeki ossicle yapilart ise Ustten bakildiginda, yuvarlak ve farkli delik sayilarina sahip, kenarlari
pliriizsiiz bir taban (disk) iizerinde, kolonlarla yiikselen bir yap1 ve bu kolonlar1 birbirine baglayan yatay seklinde
kopriiler ve en iist kisimda da tac seklinde bir yap1 bulunmaktadir (Sekil 4).

Sekil 4. Ossicle sekilleri (Orijinal)
Figure 4. Ossicle shapes (Original)

3.2. Habitat

Holothuria sanctori, Marmara Denizi, Ege Denizi ve Akdeniz’de kayalik bolgelerde bulunan bir tiirdiir. Agik
alanlarda, kumun iizerinde ve bitki topluluklarinin arasindan ziyade, daha ¢ok 151k almayan kisimlarda, kayalarin
arasinda ve oyuklar1 yasam alani olarak tercih ettikleri gozlemlenmistir (kisisel gozlem).

3.3. Beslenme

Tentakiilleriyle yakaladiklari protozoa, diatom ve ¢amurlardaki diger organik maddelerle beslenirler (Navarro
vd., 2013). Biiyiik miktarda kum ve ¢camur yutarlar (kisisel gozlem).

3.4. Uremesi

H.sanctori ayri eseyli canlilardandir (Sekil 5 ve 6). Bu tiirde tireme, dis dollenme ile gergeklesir. Erkek ve
disilerinin sekli birbirine ¢ok benzer ve dis gériiniisleri ile cinsiyet ayirt edilemez. Ureme gergeklesirken erkek
bireylerin spermlerinin beyaz bir sivi seklinde yayildigi gozlemlenmistir. Larvalari pelajiktir, metamorfoz
gerceklestirdikten sonra bentik bolgeye yerlesirler.

Gonadosomatik indeks (GSI) degerleri bu ¢alismada yil boyu izlenmemesine ragmen kasim aralik ve ocak ay1
icerisinde olgunlagsmig gonadlarinin ¢ok yogun oldugu gozlemlenmistir (Sekil 5 ve 6 aralik ayinda
fotograflandirilmistir).

a

Sekil 5. Disi (a) birey ve erkek (b) birey (Orijinal)
Figure 5. Female (a) and male (b) (Original)
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Sekil 6. Olgun disi bireyler (Orijinal)
Figure 6. Mature females individuals (Original)

3.5. Cuvier organi

Deniz hiyarlarinin tiir tespitlerinde ayirt edici 6zellik olarak kullanilan cuvier organi H. sanctori’de mevcuttur.
Bu cuvier tiiplerin igerisinde kendilerini tehlikede hissettiklerinde ortama ag seklinde biraktiklari, yapisma giicii cok
yiiksek tiibiiller salgilamaktadirlar (Sekil 7). Savunma mekanizmasi olarak kullandigi ag seklindeki bu sivi bir baligi
veya yengeci etkisiz hale getirecek kadar giiliidiir.

Ayrica bu hayvanlar yine kendilerini tehlike igerisinde hissettiklerinde, savunma mekanizmasi olarak ig
organlarini disariya atarlar ve kisa bir siire sonra da rejenerasyon 6zelligiyle tekrardan bu organlarini olustururlar (Sekil
8).

Sekil 7. Cuvier organi (Orijinal)
Figure 7. Cuvierian organ (Original)

Sekil 8. Savunma amagh salgilanmis cuvier orgal (Orijinal)
Figure 8. Cuvierian organ is secreted for defense mechanism (Original)

Mehmet AYDIN et al., Some biological characteristics of the sea cucumber Holothuria (Platyperona) sanctori Delle Chiaje, 1823 (Echinodermata:
Holothuroidea)



158 Biological Diversity and Conservation — 6 /3 (2013)

3.6. Tiiriin Biiyiime Ozellikleri

Arastirama siiresi boyunca 340 adet bireyde karkas boy ve agirlik olciimleri yapilmis ve karkas boylar
minimum 11 cm, maksimum 25 c¢m, ortalama 18.1 cm + 2.7 olarak, karkas agirliklart ise minimum 51 g, maksimum
175.7 g, ortalama 100.5 g + 21.6 olarak belirlenmistir (Sekil 9 ve 10).

80
70 -
60
50
40 |

30 +

Frekans (adet)

20

10

0 -
11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
Karkas boy (cm)

Sekil 9. H. sanctori tiiriiniin karkas boy frekans dagilimi
Figure 9. Eviscerated length frequency distribution for H. sanctori

80
70
60
50
40

30 +

Frekans (adet)

20

10 -

0 +
50 60 70 80 90 100 110 120 130 140 150 160 170
Karkas agirlik (g)

Sekil 10. H. sanctori tiriiniin karkas agirlik frekans dagilimi
Figure 10. Eviscerated weight frequency distribution for H. sanctori

Deniz hiyarlarinin karkas agirlik ve karkas boylart i¢ organlart ¢ikarildiktan hemen ardindan ol¢iilmiis ve
aralarinda dogrusal bir iligki kurulmustur (Sekil 11).
200

180 y =7,1805x- 29,56 o
160 - R*=0,7242
N:340

= R

N

o O
Il Il

Karkas agirlik (g)
5
Q

0 5 10 15 20 25 30
Karkas boy (cm)

Sekil 11. H. sanctori tiiriiniin karkas boy ve karkas agirlik iligkisi
Figure 11. Relationship of eviscerated weight and eviscerated length for H. sanctori.

4. Sonuclar ve tartisma
Tiirtin Kanarya Adalari’nda tireme biyolojisi ile ilgili yapilan ¢aligmada minimum boyu 11.5 cm, maksimum
boyu 30cm ve ortalama total boyu 20.9 cm olarak, karkas agirliklart ise minimum 34.4 g, maksimum 175.7 g ve

ortalama karkas agirlik 100.1 g olarak saptanmustir (Navarro vd., 2012). Belirlenen bu degerler ¢calismamizda elde
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edilen bulgularla benzerlik gostermektedir. Antalya Korfezi’nde yapilan bir ¢alismada ise 16 adet drnek toplanmig ve
agirliklar1 47.2-90.7 g arasinda degistigi belirtilmistir (Sahin, 2008). Yine ayn1 ¢alismada, sonuglarimiza benzer sekilde,
bu tiiriin cuvier organi bulundugu ve kahverengi iizerinde beneklerin oldugu belirtilmistir.

Navarro vd., (2012) Kanarya Adalari’nda yapmis olduklar1 ¢alismada GSI degerlerinin Haziran ve Temmuz
aylarinda yiiksek oldugunu tespit etmislerdir. Bu calisma yil boyu yapilmis bir ¢alisma olmamakla birlikte, Kasim ve
Aralik ayinda gonadlarin olgunlagmis oldugu gézlemlenmistir. Kanarya adalarinda daha erken tireme zamaninin olmasi,
bolgenin daha sicak bir iklim kusaginda olmasindan kaynaklandig: diistiniilmektedir.

Diger tiirlere gore oldukca az miktarda bulunan bu tiir, ticari olmakla birlikte stok yogunlugunun fazla
olmamasindan dolayi tercih edilen bir tiir degildir (kisiler gézlem ve goriismeler). Ayrica dokunuldugu zaman savunma
amagli cuvier tliplerinden salgiladiklar: sert ve yapiskan salgi dalgiglar tarafindan toplanirken biiyiik zorluk olusturur.

Denizel ekosistemde her canli tiirii gibi dnemli bir yere sahip oldugunu disiindiigiimiiz bu tiir hakkinda
tilkemiz denizlerinde yapilmis ayrintili bir biyolojik ¢aligma bulunmamaktadir. Dolayisiyla yapilan bu arastirmada elde
edilen bulgularin bilim diinyasi i¢in oldukg¢a faydali olacagim diisiinmekteyiz. Ayni zamanda tiiriin ileride yapilacak
beslenme, ilireme o6zelliklerinin belirlenmesi ve de kiyilarimizdaki stok durumlarinin tespit edilmesiyle denizel
ekosistemdeki rolleri saptanmis olacaktir.
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Abstract

Cortinarius albonigrellus J. Favre, C. assiduus Mahiques, A. Ortega & Bidaud and C. percavus J. Favre are
reported from Bingdl province as new records for Turkish mycobiota. Short descriptions and the photographs of the
taxa are provided and discussed briefly.

Key words: New records, Cortinarius, Bingol, Turkey

*

Tiirkiye Cortinarius’lar i¢cin Bingol yoresinden ii¢ yeni kayit

Ozet

Cortinarius albonigrellus J. Favre, C. assiduus Mahiques, A. Ortega & Bidaud ve C. percavus J. Bingol
yoresinden Tiirkiye mikobiotasi i¢in yeni kayit olarak rapor edilmistir. Taksonlarin kisa deskripsiyonu ve fotograflari
verilmig ve kisaca tartigilmistir.

Anahtar kelimeler: yeni kayitlar, Cortinarius, Bingol, Turkiye
1. Introduction

Bingdl province is located in the East Anatolian part of Turkey and has a surface area of 8253 km? The
province is surrounded by Tunceli in the northwest, Erzincan in the north, Erzurum in the northeast, Mus in the east,
Diyarbakir in the south and Elazig in the east (Figure 1). The climate of the area is predominantly terrestrial. In other
words, the summer months are hot and dry while the winter months are fairly cold and snowy. The vegetation in the
area is dominated by oak, poplar and willow. Planted cedar and pine populations can also be seen especially around
Geng district (Uzun et al., 2010).

Cortinarius is a widespread genus of order Agaricales and most members of the order are considered as
ectomycorrhizal. It is the largest agaric genus containing over 2000 different taxa over the world. The most common
features of the genus are the presence of cortina and rusty brown to cinnamon brown spore print (Arora, 1986; Kirk et
al., 2008).

Members of the genus produce usually convex, dry to glutinosus, smooth, fibrillose or rarely scaly cap,
emerginate to adnate, gills, usually clavate, clavate bulbose stem presence cobwebby or silky cortina, subglobose,
ellipsoid, amygdaloid, fusoid or citriform, verrucose, pale ochre, fulvous to rusty tawny spores lacking an apical pore,
rusty brown to cinnamon brown spore print, radial to filamentous cap cuticle. Pleurocystidia usually absent but
cheliocystidia sometimes present on the gill edges (Hansen and Knudsen, 1992).

According to the literature on macromycota of Turkey (Akata, 2012; Akata et al., 2009;Atila and Kaya 2013;
Kaya et al., 2012; Solak et al., 2007; Sesli et al., 2008; Sesli and Helfer, 2013), Cortinarius albonigrellus J. Favre, C.
assiduus Mahiques, A. Ortega & Bidaud and C. percavus J. Favre have not yet been recorded from Turkey.

The aim of the study is to make a contribution to the Turkish mycobiota by adding new Cortinarius records.
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Figurel. Map of Study Area
2. Materials and methods

Samples were collected from Bingdl province between 2006 and 2008. Relevant morphological and ecological
features of the specimens were recorded and they were photographed in their natural habitats. Afterwards the samples
were taken to the fungarium. Necessary macroscopic and microscopic measurement data were carried out. Some
reagents (distillate water, 5% KOH, Congo red etc.) were used for identification. Identification of the specimens was
performed with the help of literature (Breitenbach and Krénzlin, 2000; Hansen and Knudsen, 1992; Ortega et al., 2007).
The identified specimens were deposited at Fungarium of Van Yiiziincii Y1l University (VANF).

3. Results
Cortinariaceae R. Heim
Cortinarius albonigrellus J. Favre (Figure 2)

Macroscopic and microscopic features:

Pileus 15-20 mm across, conical at first, then campanulate with distinct umbo, surface hygrophanous, radially
fibrilose, when moist dark reddish brown, darker in the centre, when dry brown ocher from the edge, margin slightly
undulating and with remnants of whitish veil. Flesh reddish brown, Odor fungoid. Taste mild and sweet. Lamellae
adnate, marginate, yellow reddish brown when young, then rust brown. Stipe 20-35 x 3-4 mm, cylindrical, with
membranous annulus, slightly enlarged toward the base, solid at first, then hollow, surface ocher brown to brown to
dark-brown above the ring, whitish circumcinct from the base to the middle. Basidia 30-40 x 10 pum, cylindrical to
clavate, 4 spored and with basal clamp. Basidiospores 7-9 x 5-5.5 um, elliptical, verrucose, light yellow to yellowish.
Marginal cells cylindrical. Cystidia not seen.

Ecology: Summer to fall, subalpine to alpine, on soil among mosess and near willow.

Specimen examined: TURKEY—Bingo6l, Ekinyolu village, on soil, near Salix herbacea L., 38°54'523"N-
40°34' 039"E, 1110 m, 05.05.2007, Uzun —Bingol 229.

_“. ‘\ ";‘ / ‘ \ a
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C. assiduus Mahiques, A. Ortega & Bidaud (Figure 3)
Macroscopic and microscopic features:

Pileus 20-50 mm across, hemispherical to conical when young, later expanded from plano-convex to applanate
with a umbo, surface hygrophanous, shiny and viscid when moist, reddish-brown, paler then at margin. Margin
incurved at first, then straight. Flesh whitish Odor and Taste subraphanoid. Lamellae adnate to adnate-sinuate or
decurrent, cinnamon brown to rusty brown. Stipe 35-50 x 10-20 mm, cylindrical to clavate, slightly enlarged toward the
base, white, sometimes with brownish spots, surface fibrillose. Basidia 25-30 x 10 pm, clavate to subcylindrical, 4-
spored and with basal clamps. Basidiospres 8-10 x 5-6 pm, ellipsoid, ocher brown to light brown, slight verrucose.
Cystidia not seen.

Ecology: Spring, summer to fall, on soil, near Quercus L. and Cistus L.

Specimen examined: TURKEY—Bing6l, Kardesler village, on soil, under Quercus, 38°55255"N-40°39'
455"E, 1255 m, 11.11.2006, Uzun —Bingol 113.

Figure 3. Cortinarius assidus a. Basidiocarps b. Basidiospores

C.percavus J. Favre (Figure 4)
Macroscopic and microscopic features:

Pileus 10-20 mm across, conical at first, later convex to expanded with a umbo, surface hygrophanous,
smooth, dull to satiny, fibrillose, reddish brown to black brown when moist, ocher brown when young, margin acute.
Flesh ocher brown to dark brown. Odor raphanoid. Taste mild. Lamellae adnate, marginate, yellow brown at first,
later light rust brown. Stipe 25-30 x 5-6 mm, cylindrical, flexible, solid at first, then hollow, surface longitudinally
whitish fibrillose on brownish background. Basidia 35-40 x 9-10 um, clavate, 4 spored and with basal clamp.
Basidiospores 9-11 x 6-7 um, oval to elliptical, verrucose, light yellow to yellowish brown. Marginal cells cylindrical.
Cheliocystidia cylindrical with 1-2 septa. Pleuroystidia not seen.

Ecology: Spring to summer, solitarty to gregarious at alpine elevations, on soil under willow.

Specimen examined: TURKEY— Bing6l, Karliova village, on soil, near Salix herbacea L., 39°08'829"N-
40°52'477"E, 1720 m, 24.05.2008, Uzun —Bingdl 783.

Figure 4. Cortinarius percavus a. Basidiocarps b. Basidiospores
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4. Discussion

C. albonigrellus is well characterized by a dark pileus covered with fibrillose veil on margin and a white-
circumcint stem. Cortinarius decipiens (Pers.) Fr., can be confused with C. albonigrellus due to .its morphological and
ecological features. It is a mountain to subalpine species growing in deciduous woodlands primarily under Salix L. and
Betula L., Populus L. and Quercus L. but also under conifers such as Pinus L. and Picea Link. C. albonigrellus can be
distinguished from C. decipiens by its abundant white cortina which constitutes a differentiated ring on the stipe
(Breitenbach and Krénzlin, 2000; Suarez-Santiago, 2009).

C. assiduus produces strongly hygrophanous basidiocarps and shows bluish-violaceous or bluish lilac tinges on
gills, upper stipe, context, even on the cap surface. This fungus is macroscopically very close to C. saturninus (Fr.)
Fr.but it differs from the latter species due to its ecological preferences. While C. assiduus grows under Quercus and
Cistus, both in acid and basic soil, C. saturninus prefers hardwood and coniferous forests, especially Picea, Pinus,
Salix, Populus, and also under bushes in grassy places (Breitenbach and Kranzlin, 2000; Ortega et al., 2007).

C. percavus morphologically resembles C. levipileus J. Favre and can be seen in same habitats but the latter
species does not have cheilocystidia (Breitenbach and Krinzlin, 2000).

Tracing to the current checklists (Solak et al., 2007; Sesli et al., 2008), 93 taxa of the genus Cortinarius (Fr.) P.
Kumm. have so far been reported from Turkey.

With the present study, Cortinarius albonigrellus, C. assiduus and C. percavus are added to Turkish mycobiota
and the number of Turkish Cortinarius taxa increased to ninetysix.
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