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Research article/Arastirma makalesi

Amphibians of Adiyaman/Turkey Province
Eda SAMI !, Mehmet Ziilfii YILDIZ " 2

! Adryaman University, Institute of Science, Zoology Section, Adryaman, Turkey
2Department of Biology, Faculty of Arts and Sciences, Adiyaman University, Adiyaman, Turkey

Abstract

In this study, it was aimed to determine amphibians distributed in Adiyaman province as well as their
activation period, distribution and its various ecological characteristics. As a result of the field study from 200 different
localities; 3 urodeles (Ommatotriton vittatus, Salamandra infraimmaculata and Neurergus strauchii) belonging to
family Salamandridae and 4 anuran (Rana macrocnemis, Pelophylax ridibundus, Hyla savignyi and Bufotes variabilis)
belonging to 3 families (Ranidae, Hylidae and Bufonidae) totally 7 species were determined in Adiyaman. S.
infraimmaculata and B. variabilis are fist record for Adiyaman province. Specimens were examined morphologically
and taxonomic status of them was discussed in comparison with the relevant literature. In addition, some ecological data
such as reproductive biology, activation periods and habitat preferences, temperature, pressure and humidity have been
determined and evaluated.

Key words: distribution, systematic, Amphibian, ecology, Turkey

*

Adiyaman ilinin Kurbagalari

Ozet

Bu ¢aligma ile Adiyaman ilinde dagilis gosteren kurbaga tiirleri, bu tiirlerin aktivasyon donemi, yayiliglar1 ve
gesitli ekolojik 6zelliklerinin belirlenmesi amaglanmistir. Adiyaman ilinde 200 farkli lokalitede yapilan arazi ¢alismalari
sonucunda, 3 kuyruklu kurbaga (Ommatotriton vittatus, Salamandra infraimmaculata ve Neurergus strauchii) ve 4
kuyruksuz kurbaga (Rana macrocnemis, Pelophylax ridibundus, Hyla savignyi ve Bufotes variabilis) olmak {izere
toplam 7 kurbaga tiirii tespit edilmistir. S. infraimmaculata ve B. variabilis, Adiyaman ili i¢in yeni kayittir. Toplanan
ornekler morfolojik olarak incelenmis ve mevcut literatiirle kargilastirilarak taksonomik durumlar tartigilmistir. Ayrica
orneklerin iireme biyolojileri, aktivasyon donemleri, habitat tercihleri ve sicaklik, basing, nem gibi bazi ekolojik verileri
de kayit altina alinarak degerlendirilmistir.

Anahtar kelimeler: dagilis, sistematik, Amfibi, ekoloji, Tiirkiye
1. Giris

Giliniimiizde yaklasik olarak 7737 amfibi tiirii yasadigi bilinmektedir (AmphibiaWeb, 2017). Tirkiye’de ise 6
familyaya (Bufonidae, Discoglossidae, Hylidae, Pelobatidae, Pelodytidae, Ranidae) ait 17 kuyruksuz kurbaga ve 1
familyaya (Salamandridae) ait 14 kuyruklu kurbaga olmak {izere toplam 31 kurbaga tiirii bulunmaktadir (Sarikaya vd.
2017; Turkherptil, 2017).

Anadolu’ya ait herpetolojik arastirmalar 1810°Iu yillarda baglamigtir (Budak ve Go¢men, 2008). Gegen yiizyila
kadar uzanan, Tiirkiye amfibilerine yonelik ¢alismalar, Tiirkiye’de bulunan tiirleri saptamak ve bunlarin bulundugu
yerleri kaydetmek seklindedir (Werner, 1902; Venzmer, 1922; Bird, 1936; Bodenheimer, 1944; Basoglu ve Hellmich,
1959; Basoglu ve Ozeti, 1973; Ozeti ve Yilmaz, 1994).

i Corresponding author / Haberlesmeden sorumlu yazar: Tel.: +904162231775; Fax.: +904162231775; E-mail: yildizzulfu@yahoo.com
© 2008 All rights reserved / Tiim haklari saklidir BioDiCon. 720-1117
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Adiyaman ili iilkemizin Giineydogu Anadolu Bolgesi’nde ve Orta Firat Boliimii’nde yer almaktadir. linin
yiizélgiimii 7614 km? ve rakimi 669 m’dir (Sucu, 2008). Doguda Diyarbakir, glineyde Sanlurfa ve Gaziantep, batida
Kahramanmarag ve kuzeyde Malatya illeri ile ¢evrilidir. Merkez, Gdlbasi, Kéhta, Besni, Sincik, Samsat, Tut, Celikhan
ve Gerger olmak iizere 9 ilgesi bulunan Adiyaman ili, 355 kdy ve 613 mezraya sahiptir (Sucu, 1985).

Su ana kadar yapilan ¢alismalarda Adiyaman ilinden sadece Amfibi tiirlerine ait lokalite kayitlar1 ve smirlt
miktarda bilgi verilmistir (Bird, 1936; Teynie, 1991; Mulder, 1995; Franzen ve Schmidtler, 2000; Yildiz vd., 2018). Bu
calisma ile ilde yasayan tiirlere ait bir listenin hazirlanmasi, tehdit eden faktorler ve bazi ekolojik 6zelliklerinin
belirlenmesi amaglanmistir. Ayrica bu ¢aligma ile Adiyaman ili kurbagalarin biyolojik cesitliligi ortaya konularak,
korunmasma katkilar saglayacagi ve daha sonra bu konuyla ilgili yapilacak olan g¢aligmalara kaynak olunacagi
disiiniilmektedir.

2. Materyal ve yontem

Bu ¢alisma kapsaminda, Adiyaman ilinin 1/25000 &lgekli haritasinda bulunan 56 paftada, toplam 200 farkli
lokalitede arazi caligmasi gerceklestirilmistir (Sekil 1). Ornekleme yapilan bazi habitatlara ait fotograflar Sekil 2°de
verilmistir. Arazi ¢caligmalar1 Subat 2013-Haziran 2016 tarihleri arasinda gerceklestirilmistir.

Tespit edilen tiirlere ait 6rnekler, giindiiz yapilan arazi ¢aligmalarinda elle ve balik kepgesi yardimiyla, gece
yapilan arazi ¢alismalarinda ise giiglii fenerler kullanilarak elle toplanmistir. Ayrica GPS (Garmin Montana 650)
kullanilarak 6rneklerin toplandig: lokalitenin kaydi alinmis, multiparametre (PCE-THB 40 Data Recorder) yardimiyla
da sicaklik, nem ve basing gibi ekolojik veriler kayit altina alinmigtir. Toplanan &rneklerin bir kismui fotograflari
cekildikten sonra dogal ortamlarina geri birakilmis, bir kismi ise morfolojik dlglimler i¢in laboratuvara getirilmistir.
Laboratuvara getirilen drneklerin viicut dl¢timleri, dijital kumpas (Mitutoyo500-18 U) ve milimetrik cetvel kullanilarak
olciilmiistiir. Olgiilen 6rneklere ait veriler, Excel ve SPSS16.0 siiriim programlar1 kullanilarak istatistiksel olarak
degerlendirilmistir.

Calisma boyunca toplam 41 kuyruksuz kurbaga (13 22; 24 8&'; 4 juv.), 18 kuyruklu kurbaga (8 22; 7 &3 3
juv.) incelenmistir. Incelenen &rnekler, ZMADYU (Adiyaman Universitesi Zooloji Miizesi) koleksiyonuna
kaydedilmistir. Tespit edilen tiirlerin BERN, IUCN ve CITES sozlesmelerindeki durumlari, korotipleri, bu ¢alismada
tespit edilen lokaliteler ve daha 6nce Adiyaman ilinden kurbaga tiirlerini rapor eden ¢aligsmalar Tablo 1’°de verilmistir.
Tablo 1 de verilen lokaliteler bu ¢alisma kapsaminda belirlenen lokaitelerdir.

3. Bulgular

Yapilan galismalar sonucunda; daha 6nce literatirde Adiyaman ilinde rapor edilen, Ommatotriton vittatus
(Franzen ve Schmidtler, 2000), Hyla savignyi (Teynie, 1991), Pelophylax ridibundus (Bird, 1936), Rana macrocnemis
(Mulder, 1995) ve Neurergus strauchii (Y1ldiz vd., 2018) tiirleri ile birlikte daha 6nce literatiirde Adiyaman ilinde kayd1
bulunmayan Salamandra infraimmaculata ve Bufotes variabilis tiirleri de Adiyaman ili i¢in ilk kez tespit edilmistir. Bu
calisma siiresince, Adiyaman ilinde toplam 200 lokalitede arazi calismasi gergeklestirilmistir. Arazi g¢aligmasi
gergeklestirilen 166 lokalitede kuyruksuz kurbaga gézlemlenirken, 24 lokalitede ise kuyruklu kurbaga gézlenmistir. B.
variabilis 54, P. ridibundus 73, H. savignyi 37, R. macrocnemis 2, S. infraimmaculata 22, N. strauchii 1 ve O. vittatus 1
lokalitede gozlenmistir.

3.1. Neurergus strauchii (Steindachner, 1887), Benekli Semender

Incelenen materyal: ZMADYU 2015/36: 1-3 (2 43, 1 Q), Gélyurt, Gerger, Adiyaman, 991 m, 11.06.2015,
Leg. M. Z. Yildiz, B. Sarikaya, E. Sami

Aciklama: Toplam viicut uzunlugu erkek bireylerde 134-154 mm arasinda degismekte, ortalamasi 144 mm;
disi bireyde toplam viicut uzunlugu 177 mm’dir. Bag+gdvde uzunlugu erkek bireylerde 77-78 mm arasinda degismekte,
ortalamasi 77,5 mm; disi bireyde bastgdvde uzunlugu 89 mm’dir. Kuyruk uzunlugu erkek bireylerde 57-76 mm
arasinda degismekte, ortalamasi 66,5 mm; disi bireyde kuyruk uzunlugu 88 mm’dir. Golyurt’tan toplanan bireylerde,
dorsalin zemin rengi siyah, diizensiz dagilmis kiiglik ve az sayida yuvarlak sar1 benekler mevcuttur (Sekil 31). Ventral
taraf ise siyahimsi gri renkte, basin alt kismindan baslayan ve kuyruk ucuna kadar devam eden turuncu renkte bir bant

Eda SAMI et al., Amphibians of Adiyaman/Turkey Province
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Sekil 1. Adryaman ilinde arazi ¢aligmasi yapilan lokaliteler.

1-Yarmakaya (Merkez), 2-Yarmakaya (Merkez), 3-Atakent (Merkez), 4-Biiyiikboyali (Merkez), 5-Ugurca (Merkez), 6-Ugurca (Merkez), 7-
Yazibademce (Besni), 8-Yenikdy (Besni), 9-Yenikdy (Besni), 10-izollu (Besni), 11-Cakirhiiyiik (Besni), 12-Uggdz (Besni), 13-Karaagac (Besni), 14-
Merkez (Besni), 15-Dogankaya(Besni), 16-Karagol (Merkez), 17-Akpinar (G6lbast), 18-Karaburun (Goélbast), 19-Celikkoy (Golbast), 20-Celikkdy
(Golbasy), 21-Celikkoy (Golbast), 22-Kosiiklii (Golbasi), 23-Beloren (Golbast), 24-Suvarli (Besni), 25-Sugézii (Besni), 26-Harmanard: (Besni), 27-
Kayatepe (Merkez), 28-Baglica (Merkez), 29-Gokgay (Merkez), 30-Merkez (Celikhan), 31-Pinarbasi (Celikhan), 32-Palanli (Merkez), 33-Altintop
(Merkez), 34-Kuyucak (Merkez), 35-Gazihandede (Merkez), 36-Gazihandede (Merkez), 37-Cobandede (Merkez), 38-Bagpinar (Merkez), 39-
Bozhiiyiik (Merkez), 40-Hacthalil (Merkez), 41-Hacihalil (Merkez), 42-Kivircik (Merkez), 43-Cimen (Merkez), 44-Lokman koyii yolu (Merkez), 45-
Tagpmar (Merkez), 46-Lokman koyii yakini (Merkez), 47-Bahgecik (Merkez), 48-Kizilcapinar (Merkez), 49-Kizilcapmar (Merkez), 50-100. yil
(Merkez), 51-Hasancik (Merkez), 52-inceler (Merkez), 53-Kinik yolu (Merkez), 54-Serhatli (Merkez), 55-Diizce (Merkez), 56-Bogazozii (Merkez),
57-Komiir (Merkez), 58-Yesilyurt (Merkez), 59-Bebek (Merkez), 60-Kamish (Merkez), 61-Malpinar1 (Merkez), 62-Malpinar1 (Merkez), 63-Sayoren
(Besni), 64-Sayoren (Besni), 65-Gilimiigkaya (Besni), 66-Agcin (Merkez), 67-Agcin (Merkez), 68-Isikli (Merkez), 69-Firat Nehri Selale (Merkez), 70-
Ziyaretpayamli (Merkez), 71-Sarisu (Kahta), 72-Sarisu (Kahta), 73-Safvan Bin Muattal (Samsat), 74-Safvan Bin Muattal (Samsat), 75-Taskuyu
(Samsat), 76-Akdamar (Samsat), 77-Saklibahce (Samsat), 78-Yarmakaya (Merkez), 79-Ahmethoca (Merkez), 80-Oluklu (Merkez), 81-incedere
(Merkez), 82-Orenli (Merkez), 85-Cemberlitas (Merkez), 86-Olgunlar (Merkez), 87-Kalburca (Merkez), 88-Bogazkaya (Merkez), 89-Kozagag
(Merkez), 90-Kozagag (Merkez), 91-Doluca (Merkez), 92-Beléren (Kahta), 93-Beloren (Kahta), 94-Yagmurlu (Gerger), 95-Sambayat (Merkez), 96-
Sugbzii (Besni), 97-Tetirli (Besni), 98-Uggoz (Besni), 99-Usgdz (Besni), 100-Beléren (Kahta), 101-Yenikdy (Merkez), 102-Tepecik (Tut), 103-
Serefli (Merkez), 104-Dandirmaz (Merkez), 105-Cimenke (Merkez), 106-Dandirmaz (Merkez), 107-Dandirmaz (Merkez), 108-Yaylakonak (Merkez),
109-Kuyucak (Merkez), 110-Cat baraji (Celikhan), 111-Tagdamar (Celikhan), 112-Tagdamar (Celikhan), 113-Serefli (Merkez), 114-Zivar golii
(Merkez), 115-Yaylakonak (Merkez), 116-Kaslica (Tut), 117-Kashca (Tut), 118-Tut Kaymakamlig1 (Tut), 119-Baglarbas1 (Golbast), 120-Hacilar
(Golbas1), 121-Savran (Go6lbast), 122-Savran (Go6lbast), 123-Cataltepe (Golbast), 124-Yolbag: (Golbast), 125-Yolbag: (Golbast), 126-Meydankoy
(Golbas), 127-Pmaryayla (Merkez), 128-Dilektepe (Sincik), 129-Inlice (Sincik), 130-Yagizath (Celikhan), 131-Yagizatli (Celikhan), 132-Eskikdy
(Sincik), 133-Alancik (Sincik), 134-Ayengin (Sincik), 135-Orenli (Merkez), 136-Orenli (Merkez), 137-Kogtepe (Kahta), 138-Aydmpimar (Kahta),
139-Karadut (Kahta), 140-Kayadibi (Kahta), 141-Arsemia Tapmagi (Kahta), 142-Giirgenli (Gerger), 143-Karagol (Gerger), 144-Giingdrmiis
(Gerger), 145-Harmanli (Golbasi), 146-Cankara (Golbast), 147-Bulamik (Tut), 148-Benliler (Golbasi), 149-Hamzalar (Golbast), 150-Merkez
(Golbagt), 151-Yeni (Gerger), 152-Golyurt (Gerger), 153-Hiisiikan (Gerger), 154-Yenibardak (Gerger), 155-Gozpinar (Gerger), 156-Gozpimar
(Gerger), 157-Kasyazi (Gerger), 158-Burcakli (Gerger), 159-Coguruk (Gerger), 160-Golberan (Merkez), 161-Giindogdu (Gerger), 162-A¢ma
(Gerger), 163-Saraycik (Gerger), 164-Nakish (Gerger), 165-Nakisli (Gerger), 166-Golyurt (Gerger), 167-Karapmar (Merkez), 168-Adiyaman Uni.
Kampiisii (Merkez), 169-Burungayir (Besni), 170-Karaburun (Golbast), 171-Orenli (Golbasi), 172-Orenli (Golbasi), 173-Asagikara (Golbast), 174-
Balkar (Golbast), 175-Asagiazapli (Golbast), 176-Bagozii (Kahta), 177-Teknecik (Kahta), 178-Teknecik (Kahta), 179-Teknecik (Kahta), 180-Balli
(Kahta), 181-Balli (Kahta), 182-Bozpinar (Kahta), 183-Bozpmar (Kahta), 184-Menzil yolu (Kahta), 185-Menzil yolu (Kahta), 186-Aktas (Kahta),
187-Aktas (Kahta), 188-Kizlcapmar (Merkez), 189-incebag (Merkez), 190-Giizelgay (Kahta), 191-Giizelgay (Kahta), 192-Miilk (Kahta), 193-
Kocahisar (Kahta), 194-Pinarbasi (Sincik), 195-Subasgi (Sincik), 196-Subasi (Sincik), 197-Sahkolu (Sincik), 198-Ayengin (Sincik), 199-Karakose
(Sincik), 200-Yarpuzlu Bucag: (Sincik)
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Sekil 2. a) Tepecik koyii, Tut, b) Zivar Go6lii, Merkez, ¢) Sugdzii, Besni, d) Cat Baraj Golii, Celikhan ¢) Dilektepe,
Sincik f) Celikkdy, Golbasi, g) Giirgenli kdyii, Gerger, i) Golyurt, Gerger
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bulunmaktadir. Ornekler 31,2 °C sicaklikta, 15:04-16:04 saatleri arasinda, giinesli havada, durgun bir pmar goleti
igerisinde aktif haldeyken elle toplanmistir. Orneklerin toplandigi lokalitede nem % 31,6, basing 902,8 hPa olarak
Olclilmiistiir.

Tiirkiye’ye endemik olan tiir, Malatya, Elaz1ig, Bing6l, Diyarbakir, Batman, Mus, Bitlis, Tunceli ve Van
illerinden rapor edilmigtir (Ozeti ve Yilmaz, 1994; Oz, 1994; Bogerts vd., 2006; Pasman vd., 2006; Bogaerts vd., 2012;
Koyun et. al. 2013; Olgun vd., 2015; Olgun vd., 2016; Tok vd., 2016) Benekli Semender, yazarlarinda dahil oldugu bir
ekip tarafindan Adiyaman ilinden ilk kez rapor edilmistir (Yildiz vd., 2018). Oz (1994), yaymladigi makalede Malatya-
Piitiirge yolu lizerindeki Kubbe Dagi’nda bulunan N. strauchii orneklerini yeni bir alttiir oldugunu belirtmis ve N. s.
barani alttiiriinii tanimlamistir. Bu alttiir, dorsaldaki sar1 beneklerin az olmasi ve ventralde gulardan baglayip kuyruk
ucuna kadar devam eden turuncu bandin siirekliligi ile diger alttiirden faklidir (Oz, 1994). Adiyaman numuneleri
dorsalde az ve kiigiik sayida sar1 beneklere sahip oldugundan N. s. barani alt tiiriine ait 6zellikleri gostermektedir.

3.2. Ommatotriton vittatus (Gray,1835), Seritli Semender

Incelenen materyal: ZMADYU 2015/37: 1-2 (1 &, 1 Q), Celikkdy, Golbasi, Adryaman, 1014,33 m,
14.03.2015, Leg. M. Z. Y1ldiz, E. Sami, B. Sarikaya, A. F. Ozcan.

Agiklama: Toplam viicut uzunlugu erkek bireyde 82,09 mm, disi bireyde 68,58 mm’dir. Bag+gdvde uzunlugu
erkek bireyde 43,09 mm, disi bireyde 41,82 mm’dir. Kuyruk uzunlugu erkek bireyde 39 mm, disi bireyde ise 26,76
mm’dir. Incelenen bireylerde dorsal zemin rengi grimsi kahverengi olup, iizerinde dagimik siyah lekeler mevcuttur
(Sekil 3f). Goziin arkasindan baslayip kuyruk ucuna kadar devam eden giimiis renginde bir bant bulunmakla birlikte,
erkek bireylerde dorsal yiizgeg goriilmiistiir. Ornekler 18,9 °C sicaklikta, durgun bir havuz igerisinde aktif haldeyken,
yagmurlu bir havada, 11:18-12:40 saatleri arasinda toplanmistir. Seritli Semender’in gozlendigi lokalitede nem % 43,8,
basing 906 hPa olarak ol¢iilmiistiir.

Ommatotriton vittatus, Tirkiye’de Dogu Akdeniz ve Giiney Anadolu, Suriye Arap Cumhuriyeti’nin batisi,
Liibnan, Urdiin’iin kuzeybatisi, israil ve Filistin topraklarinin bir kisminda dagilis gosterir (Ozeti ve Yilmaz, 1994;
Litvinchuk vd., 2005; Olgun vd., 2018). T. vittatus tiiriiniin Adiyaman ilinden ilk kaydin1 Franzen ve Schmidtler (2000),
Golbast ilgesinin 16 km giineybatisindan vermis ve buradaki numuneleri T. v. cilicensis alttiiriine dahil etmigtir. Ayn1
calismada T. vittatus tiiriiniin Tirkiye’de T. v. ophryticus, T. v. vittatus ve T. v. cilicensis olmak iizere ti¢ alttiir seklinde
bulundugunu belirtmistir. Biilbiil ve Kutrup (2013), Tiirkiye’deki Ommatotriton tiirlerinin, morfolojik 6zelliklerini ve
mitokondriyal dizi verilerinin bir kismmi karsilagtirmis ve bu c¢alisma sonucunda, Bati Karadeniz ile Dogu
Karadeniz’deki Ommatotriton tiirlerinin birbirinden farkli oldugunu bildirmistir. Ayrica Tiirkiye’deki Ommatotriton
cinsinin O. nesterovi, O. ophryticus ve O. vittatus olmak {izere ti¢ ayri tiir halinde ele alinmasi1 gerektigini belirtmistir.
Su anda Tiirkiye’de O. vittatus tiiriiniin, O. v. vittatus ve O. v. cilicensis olmak lizere iki alttiirii bulunmaktadir.

Adiyaman ilindeki numunelerde, viicudun yan taraflarinda uzanan siyah ¢izginin kesikli olmasi ve sirt
yiizgecindeki ¢ikintilarin 14’ten fazla olmasindan dolayr Franzen ve Schmidtler (2000)’in rapor ettigi gibi O. v.
cilicensis alttiiriine ait oldugu belirlenmistir.

3.3. Salamandra infraimmaculata (Mertens, 1948), Lekeli Semender

Incelenen materyal: ZMADYU 2014/125: 1-5 (1 &, 4 9 9), Sugdzii, Besni, Adiyaman, 1054,32 m, 16.04.2014,
Leg. M. Z. Yildiz, E. Sami, B. Sarikaya, A. F. Ozcan; ZMADYU 2015/33: 1 (1 juv.), Yagmurlu Koéyt, Gerger,
Adiyaman, 762,72 m, 23.04.2015, Leg. E. Sami, B. Sarikaya, A. F. Ozcan, F. C. Cerit; ZMADYU 2015/32: 1 (1 &), Tut
kaymakamlig1, Tut, Adiyaman, 1073,91 m, 14.05.2015, Leg. E. Sami, B. Sarikaya, A. F. Ozcan; ZMADYU 2015/34: 1-
32 43,1 9), Meydankdy, Golbasi, Adiyaman, 15.05.2015, 1177,7 m, Leg. E. Sami, B. Sarikaya, A. F. Ozcan;
ZMADYU 2015/35: 1 (1 ), Harmanli, Golbasi, Adiyaman, 868,04 m, 04.06.2015, Leg. E. Sami, B. Sarikaya;
ZMADYU 2015/133: 1-2 (2 juv.), Kaslica, Tut, Adiyaman, 1041,22 m, 15.10.2015, Leg. B. Sarikaya.

Agiklama: Toplam viicut uzunlugu erkeklerde 166-216 mm arasinda degismekte, ortalamasi 191 mm; disilerde
ise 192-216 mm arasinda degismekte, ortalamasi 204,33 mm’dir. Bagtgovde uzunlugu erkeklerde 101-129 mm
arasinda degismekte, ortalamasi 116,25 mm; disilerde ise 114-132 mm arasinda degigsmekte, ortalamasi 123,5 mm’dir.
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Sekil 3. a, b) Pelophylax ridibundus, ¢) Rana macrocnemis, d) Bufotes variabilis, €) Hyla savignyi, f) Ommatotriton
vittatus, g) Salamandra infraimmaculata ve i) Neurergus strauchii
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Kuyruk uzunlugu erkeklerde 65-87 mm arasinda degismekte, ortalamasi 74,75 mm; disilerde ise 72-84 mm arasinda
degismekte, ortalamasi 80,83 mm’dir. Toplanan ergin bireylerde dorsal zemin rengi parlak siyahtir ve iizerinde renk ve
sekil bakimindan farklilik gosteren daginik sar1 lekeler mevcuttur (Sekil 3g). Ornekler 10,5-24 C° sicaklikta suya yakin
yerlerde, bazen aktif, bazen tas altinda, genellikle gece ve yagmur yagarken gozlenmistir. Lekeli semenderin gozlendigi
lokalitelerde nem araligi % 15,2-64 arasinda olduk¢a degiskenlik gosterdigi goriilmiig, basincin ise 880-941,4 hPa

araliginda degistigi gdzlenmistir.

Lekeli Semender iilkemizde daha 6nce Salamandra salamandra olarak ele alintyordu (Oz ve Arikan, 1990;
Arikan vd., 1990) Joger ve Steinfartz (1995), yaptigi ¢alismada Yunanistan, Tiirkiye, Israil, Cezayir ve Bati
Avrupa'daki Salamandra populasyonlarmin kan orneklerini poliakrilamid jel elektroforezi ile karsilastirmistir. Bu
caligma sonucunda Tiirkiye’deki Salamandra ornekleri S. infraimmaculata olarak adlandirmig, Avrupa’dakiler ise S.
salamandra olarak kalmistir. Yine aym ¢alismada Israil, Liibnan, Suriye ve Tiirkiye’nin giineybatisindaki
populasyonlar1 S. i. infraimmaculata, Tiirkiye’nin dogusundaki ve Irak ve iran sinir bolgelerindeki populasyonlar1 S. i.
semenovi, Tirkiye’nin glineyindeki ve orta bélgesindeki populasyonlari ise S. i. orientalis alttiirlerine dahil etmistir.

Bohme vd. (2013), Tirk semenderinin farkli goriinimleri ile ilgili bir calisma yapmis ve bu calisma

sonucunda, S. i. orientalis alttiirii ile nominat tiiriin tek parga halinde genisge beneklere sahipken; tiim S. i. semenovi
alttlirlerinin tipik olarak, kivrilmis, sar1 halkalar seklinde benzer desenli beneklere sahip oldugunu rapor etmistir.
Bo6hme vd. (2013)’nin ¢aligmasi 1s1¢inda; Adiyaman ilinden ilk defa tespit edilen S. infraimmaculata numunelerinin,
dorsal tarafta tek parga halinde, genisge benekler bulundurdugu ve bazi numunelerin ventral tarafta da az sayida sari
benekler bulundurdugu gbz 6niine alinmig ve Adiyaman 6rnekleri S. i. orientalis alttiiriine dahil edilmistir.

3.4. Bufotes variabilis (Pallas, 1769), Degisken Desenli Gece Kurbagasi

Incelenen materyal: ZMADYU 2013/7: 1 (1 &), Biiyiikboyali, Merkez, Adiyaman, 597 m, 04.03.2013, Leg. B.
Sarikaya; ZMADYU 2014/1: 1 (1 9), Sug6zii, Besni, Adiyaman, 1054,32 m, 29.03.2014, Leg. M. Z. Yildiz, E. Sami,
M. A. Bozkurt, F. Uges, S. Cakmak; ZMADYU 2015/23: 1 (1 Q), Harmanardi, Besni, Adiyaman, 667,67 m,
14.03.2015, Leg. M. Z. Yildiz, E. Sami, B. Sarikaya, A. F. Ozcan; ZMADYU 2015/20: 1 (1 @), Sugézii, Besni,
Adiyaman, 1054,32 m, 14.03.2015, Leg. M. Z. Y1ldiz, E. Sami, B. Sarikaya, A. F. Ozcan; ZMADYU 2015/22: 1 (1 &),
Palanli, Merkez, Adiyaman, 715,25 m, 15.03.2015, Leg. M. Z. Yildiz, E. Sami, B. Sarikaya, A. F. Ozcan; ZMADYU
2015/25: 1-2 (1 &, 1 Q), Bagpmar, Merkez, Adiyaman, 621,25 m, 19.03.2015, Leg. E. Sami, B. Sarikaya, A. F. Ozcan;
ZMADYU 2015/19: 1-2 (2 &), Isikli kdyii, Merkez, Adiyaman, 410,2 m, 26.03.2015, Leg. E. Sami, B. Sarikaya, A. F.
Ozcan; ZMADYU 2015/24: 1 (1 &), Kozagag, Merkez, Adiyaman, 813,03 m, 26.03.2015, Leg. E. Sami, B. Sarikaya,
A. F. Ozcan.

Agiklama: Viicut uzunlugu erkek bireylerde 54-79 mm arasinda degismekte, ortalamasi 70,01 mm; disi
bireylerde 80-90 mm arasinda degismekte, ortalamasi 83,33 mm’dir. Viicut uzunlugunun bas uzunluguna oram erkek
bireylerde 3,21-4,39 mm arasinda degismekte, ortalamasi 3,99 mm; disi bireylerde 4,32-4,99 mm arasinda degismekte,
ortalamast 4,61 mm’dir. Viicut uzunlugunun femur uzunluguna orami erkek bireylerde 2,36-3,22 mm arasinda
degismekte, ortalamasi 2,70 mm; disi bireylerde 2,96-3,28 mm arasinda degismekte, ortalamasi 3,11 mm’dir. Viicut
uzunlugunun paratoid uzunluga oranmi erkek bireylerde 4,33-5,06 mm arasinda degigmekte, ortalamast 4,67 mm; disi
bireylerde 4,68-5,44 mm arasinda degismekte, ortalamasi 5,04 mm’dir. Femur uzunlugunun tibia uzunluguna orani
erkek bireylerde 0,94-1,13 mm arasinda degismekte, ortalamasi 1,02 mm; disi bireylerde 0,99-1,11 mm arasinda
degismekte, ortalamasi 1,05 mm’dir. Toplanan ergin bireylerde dorsal zemin rengi zeytin yesili veya griye yakindir.
Uzerinde daha koyu yesil lekeler ve bu lekeleri cevreleyen siyah bantlar mevcuttur (Sekil 3d). Adaptasyonu oldukga
yiiksek olan Bufotes variabilis, cok degisken sicakliklarda, tarla kenarlarinda agtiklari deliklerde, bahgelerde, agik
arazilerde, zaman zaman tas altlarinda, genellikle gece aktif haldeyken gézlenmistir. B. variabilis tiiriiniin gézlendigi
lokalitelerde nem araligi % 10,5-77 basing araligi 862-970,5 hPa olarak 6l¢iilmiistiir.

Kuzey Afrika dahil Akdeniz tilkeleri ve doguya dogru Mogolistan, Tibet ve Himalaya bdlgesini i¢ine alan ¢ok
genis bir yayilis alanina sahiptir. Tiirkiye’de ise Trakya harig tiim Anadolu’da yayilis gosterir (Ozeti ve Yilmaz, 1994;
Turkherptil, 2017). Ulkemizde Anadolu’nun tamaminda yayilis gosterdigi tahmin edilse de, Bufotes variabilis tiiriiniin
Adiyaman ilinden varligini bildiren herhangi bir kayit yoktur.
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3.5. Hyla savignyi (Audouin, 1829), Yesil Kurbaga

Incelenen materyal: ZMADYU 2013/2: 1-4 (3 88, 1 Q), Atakent, Merkez, Adryaman, 553,14 m,18.02.2013,
Leg. B. Sarikaya; ZMADYU 2015/18: 1 (1 &), Dogankaya, Besni, Adiyaman, 632,19 m, 13.03.2015, Leg. M. Z. Yildiz,
E. Sami, B. Sarikaya, A. F. Ozcan; ZMADYU 2015/16: 1-6 (4 33, 2 29), Celikkdy, Golbasi, Adiyaman, 981,80 m,
14.03.2015, Leg. M. Z. Yildiz, E. Sami, B. Sarikaya, A. F. Ozcan; ZMADYU 2015/17: 1 (1 &), Celikkdy, Golbasi,
Adiyaman, 1014,33 m, 14.03.2015, Leg. M. Z. Y1ldiz, E. Sami, B. Sarikaya, A. F. Ozcan; ZMADYU 2015/15: 1 (13),
Kuyucak, Merkez, Adiyaman, 552,56 m, 19.03.2015, Leg. E. Sami, B. Sarikaya, A. F. Ozcan, M. A. Bozkurt.

Aciklama: Viicut uzunlugu erkek bireylerde 39-52 mm arasinda degismekte, ortalamasi 43,40 mm; disi
bireylerde 45-51 mm arasinda degismekte, ortalamasi 47,67 mm’dir. Viicut uzunlugunun bas uzunluguna orani erkek
bireylerde 4,01-4,68 mm arasinda degismekte, ortalamasi 4,20 mm,; disi bireylerde 4,29-4,48 mm arasinda degismekte,
ortalamas1 4,40 mm’dir. Viicut uzunlugunun femur uzunluguna orani erkek bireylerde 2,08-2,72 mm arasinda
degismekte, ortalamasi 2,42 mm; disi bireylerde 2,36-2,63 mm arasinda degismekte, ortalamasi 2,46 mm’dir. Viicut
uzunlugunun femur+tibia uzunluguna orani erkek bireylerde 1,06-1,30 mm arasinda degismekte, ortalamasi 1,18 mm;
disi bireylerde 1,16-1,21 mm arasinda degismekte, ortalamasi 1,19 mm’dir. Toplanan bireylerin rengi genellikle
yesildir. Bazen bulundugu ortama adapte olan bireylerde sarimsi, yesilimsi gri veya tamamen gri renk de gozlenmistir.
Ventral taraf bazi bireylerde beyazimsi, bazi bireylerde sarimsi renkte goézlenmistir. Viicudun yan taraflarinda, burun
deliklerinden baglayarak arka bacaklarin kaide kismina kadar uzanan siyah bir bant bulunmaktadir (Sekil 3e). Bu bandin
ist kenarinda da beyaz bir serit uzanmaktadir. H. savignyi, bol vejetasyonlu ve temiz sularda goriilmiistiir. H.
savignyi’nin goézlendigi sicaklik araligi 7-33,7 C°, nem araligi % 10,5-73,7, basing aralig1 ise 856,1-975 hPa olarak
Olciilmiistiir.

Yesil Kurbaga, Bat1 Asya ve Giiney Transkafkasya’da yaygin olarak bulunmakta, Kibris; Levanten bdlge,
Arap Yarimadasi (Suudi Arabistan’in giineyindeki Asir bolgesi ve Kuzey Yemen), iran (Zagros Bolgesi ve Golestan
Milli Parki’nda izole olmus bir bolge), Kuzey Irak, Talysh (Azerbaycan), Ermenistan ve kuzeybatidan Tiflis’e
(Giircistan) kadar dagilis gostermektedir (Iucnredlist, 2016). Tiirkiye’de Dogu Akdeniz, Dogu Anadolu ve Giineydogu
Anadolu bélgelerinde yayilis gosterir (Budak ve Go¢men, 2008; Turkherptil.org, 2017). Hyla savignyi tiiriiniin
Adiyaman ilinden ilk kaydin1 Teynie, 1991 yilinda, G6lbasi’nin 30 km gilineydogusundan vermistir. Kaya (2001), H.
arborea ve H. savignyi tiirlerini morfolojik yonden incelemis ve H. savignyi tiiriinde yanal ¢izginin kesikli oldugunu ve
kasik bolgesinde bir ¢ikint1 olmadigini, H. orientalis tiiriinde ise tam tersi olup yanal ¢izginin kesintisiz olup, kasik
bolgesinde bir ¢ikinti olusturdugunu belirtmistir. Adiyaman ilindeki Hyla tiirlerinin yanal ¢izgilerinin kesintili oldugu
ve kasik bolgesinde ¢ikinti olusturmadigi goz 6niine alinmis ve buradaki tiirler H. savignyi tiirtine dahil edilmistir.

3.6. Pelophylax ridibundus (Pallas, 1771), Ova Kurbagasi

Incelenen materyal: ZMADYU 2013/8: 1 (1 Q), Biiyiikboyali, Merkez, Adiyaman, 597 m, 04.03.2013, Leg. B.
Sarikaya; ZMADYU 2014/2: 1-2 (2 33), Sugdzii, Besni, Adiyaman, 1054,32 m, 29.03.2014, Leg. M. Z. Yildiz, E.
Sami, M. A. Bozkurt, F. Uges, S. Cakmak; ZMADYU 2015/26: 1 (1 ), Sarisu, Kahta, Adiyaman, 580,29 m,
09.04.2015, Leg. E. Sami, B. Sarikaya, A. F. Ozcan; ZMADYU 2015/28: 1 (1 &), Bogazozii, Merkez, Adiyaman,
732,11 m, 17.04.2015, Leg. E. Sami, B. Sarikaya, A. F. Ozcan; ZMADYU 2015/29: 1-3 (2 29, 1 &), Cat baraji,
Celikhan, Adiyaman, 1523,29 m, 08.05.2015, Leg. E. Sami, B. Sarikaya, A. F. Ozcan; ZMADYU 2015/30: 1-3 (2 QQ,
1 &), Zivar Golii, Merkez, Adiyaman, 983,28 m, 14.05.2015, Leg. E. Sami, B. Sarikaya, A. F. Ozcan; ZMADYU
2015/27: 1 (1 &), Karagdl, Gerger, Adiyaman, 1286,9 m, 29.05.2015, Leg. E. Sami, B. Sarikaya.

Aciklama: Viicut uzunlugu erkek bireylerde 45-78 mm arasinda degismekte, ortalamasi 64,17 mm; disi
bireylerde 32,43-91 mm arasinda degismekte, ortalamasi 68,24 mm’dir. Viicut uzunlugunun bas uzunluguna orani erkek
bireylerde 3,18-4,24 mm arasinda degismekte, ortalamasi 3,62 mm,; disi bireylerde 2,82-3,85 mm arasinda degismekte,
ortalamas1 3,50 mm’dir. Viicut uzunlugunun femur uzunluguna orami erkek bireylerde 2,16-2,86 mm arasinda
degismekte, ortalamasi 2,49 mm; disi bireylerde 2,10-3,03 mm arasinda degismekte, ortalamasi 2,65 mm’dir. Viicut
uzunlugunun tibia uzunluga orani erkek bireylerde 2,10-2,33 mm arasinda degismekte, ortalamasi 2,21 mm; disi
bireylerde 2,07-2,53 mm arasinda degismekte, ortalamasi 2,29 mm’dir. Femur uzunlugunun tibia uzunluguna orani
erkek bireylerde 0,81-0,99 mm arasinda degismekte, ortalamasi 0,89 mm; disi bireylerde 0,8-1 mm arasinda
degismekte, ortalamasi 0,87 mm’dir. Sirt tarafin zemin rengi bazi Orneklerde yesilimsi gri, bazi orneklerde de
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kahverengi olarak gozlenmistir (Sekil 3a, b). Uzerinde koyu lekeler bulunmaktadir. Baz1 bireylerde sirt tarafin orta
kisminda agik renkli bir bant gozlenmistir. Bazi bireylerin ventrali beyaza yakin renkte olup iizerinde ¢ok belirgin
olmayan daginik lekeler bulundurmaktadir. Bazi bireylerde bu lekeler hi¢c yoktur. Adiyaman ilinde en ¢ok gozlenen
tirdiir. Suya olduk¢a yakin yerlerde gozlenen bu tiir, genellikle su igerisinde goriilmistiir. P. ridibundus’un gézlendigi
sicaklik araligi 7-34 C*’dir. Nem aralig1 % 9-90,2, basing aralig ise 856,1-975 hPa olarak 6l¢iilmiistiir.

Rana ridibunda tiiriinin Adiyaman ilinden ilk kaydmi Bird (1936) Besni ve Keysun arasi Sofraz Cayi’ndan
vermistir. Bu kompleksin sistematigi halen tartismali olsa da bu ¢alismadan elde edilen bulgular, mevcut literatiir
bilgileri ile karsilagtirilmis ve Adiyaman ili 6rneklerinin P. ridibundus s.I. olarak alinmasi1 uygun bulunmustur.

3.7. Rana macrocnemis Boulenger, 1885, Uludag Kurbagasi

Incelenen materyal: ZMADYU 2015/31: 1-6 (6 juv.), Zivar golii, Merkez, Adiyaman, 983,28 m, 14.05.2015,
Leg. E. Sami, B. Sarikaya, A. F. Ozcan; ZMADYU 2016/45: 1 (1J), Burungayir, Besni, Adiyaman, 826,67 m,
21.02.2016, Leg. E. Sami, B. Sarikaya, M. A. Bozkurt.

Acgiklama: Burungayir/Besni’den toplanan Rana macrocnemis’in viicut uzunlugu 53 mm, femur+tibia
uzunlugu 44,88 mm, viicut uzunlugunun bas uzunluguna orani 3,95 mm, viicut uzunlugunun femur+tibia uzunluguna
orant ise 1,18 mm’dir. Zivar Golii/Merkez’den toplanan Ornekler ise deforme olduklarinda dolay1 olgtimleri
yaptlamamugtir. Toplanan ornegin dorsal zemin rengi pembemsi kahverengidir ve iizerinde koyu yesil lekeler
bulunmaktadir (Sekil 3c). Ventral taraf ise pembe olup iizerinde lekeler bulunmamaktadir. Goriiniis olarak P.
ridibundus’a benzemektedir. Fakat bu tlirde temporal serit gozlenmistir. Dorsal ¢ikintinin oldukg¢a belirgin oldugu
goriilmiistiir. Uludag Kurbagasi, Adiyaman ilinde 2 lokalitede gdzlenmistir. Zivar Golii/Merkez’den toplanan 6 jiivenil
birey kapali havada, goliin kenarinda aktif haldeyken gozlenmistir. Orneklerin gozlendigi sicaklik 25 °C’dir. Nem %
28,3, basing 890 hPa’dir. Burungayir/Besni’den toplanan 1 ergin erkek birey giinesli bir havada, 13,3 °C sicaklikta
gozlenmistir. Nem % 58,5, basing 923,4 hPa olarak dl¢iilmiistiir.

Kuzey ve Bat1 Kafkasya, Tiirkiye’de Marmara, Ege, Bat1 Akdeniz, Dogu Akdeniz, i¢ Anadolu, Bati1 Karadeniz, Orta
Karadeniz, Dogu Karadeniz ve Dogu Anadolu bolgelerinde yayilis gosterir. Rusya’nin Stavropolskii Bolgesi’ndeki
Strizhament Dagi’nda da izole bir niifus bulunmaktadir (Ozeti ve Yilmaz, 1994; Tucnredlist, 2016; Turkherptil, 2017).
Adiyaman ilinden R. macrocnemis tiiriiniin ilk kaydini Mulder, 1995 yilinda Celikhan’in kuzeydogusundan vermistir.
Bu ¢aligma sonucunda R. macrocnemis tiirii literatiirde rapor edildiginden beri ilk kez Adiyaman ilinde dogrulanmis ve
il i¢inde dagilis alanlarina yeni lokaliteler eklenmistir.

Tiirkiye genel herpetolojisi hakkinda yapilan calismalara karsin, belirli bolgelere veya illere odaklanilarak yapilan
herpetolojik ¢aligmalar nispeten azdir (Baran vd., 2001; Sarikaya vd., 2017; Cakmak vd., 2017). Belirli bolgelere veya
illere odaklanan herpetolojik arastirmalarda g¢alisma yapilan ilin herpetofaunasi hakkinda daha detayli bilgiler
edinilebilmektedir ve yeni kayitlar ortaya cikabilmektedir. Ayrica tiirlerin il genelindeki dagiliglart daha detayli bir
sekilde ortaya koyabilmektedir.

Bugiine kadar Adiyaman iline yonelik yapilan herpetolojik ¢aligmalar, yabanci bilim insanlarinin Anadolu gezisi
sirasinda yaptiklart gézlemler sonucunda, sadece tiirlere ait lokalite kayitlarini vermek seklinde olmustur (Bird, 1936;
Teynie, 1991; Mulder, 1995; Franzen ve Schmidtler, 2000). Bu ¢alisma ile ilk kez Adiyaman ilindeki tiim kurbaga
tiirlerinin listesi ¢ikarilmis, yayilislar ve ¢esitli ekolojik 6zellikleri belirlenmistir.

Adiyaman ili i¢in literatiir kayitlarinda yer alan 5 tiirlin tamami yapilan arazi c¢aligmalari sonucunda tespit
edilmistir. Bunlar; O. vittatus, P. ridibundus, R. macrocnemis, H. savignyi ve N. strauchii tiirleridir. 2 tiir ise ilk defa bu
caligma sonucu Adiyaman ilinde kayit altina alinmistir. Bunlar; S. infraimmaculata ve B. variabilis tiirleridir. Sonug
olarak; Adiyaman ilinde gézlenen, 2 takim ve 4 familya altinda toplanan 7 amfibi tiirii, dagilis gostermektedir (Tablo 1).

Anur tiirlerinin Adiyaman ilinde genellikle Subat ayinin sonunda aktifleserek iiremeye basladiklar1 gézlenmistir.
Urodellerin ise Mart sonu Nisan bagi gibi aktiflesmeye basladiklar1 gézlenmistir. Anur tiirlerinin (R. macrocnemis
harig) belirli bir bolgede yogunlagmaktan ziyade, uygun ortam ve kosullarda hemen her yerde dagilis gosterdigi tespit
edilmistir. R. macrocnemis’in ise Adiyaman ilinde yiiksek rakimli ve temiz habitatlar tercih ettigi, diger tiirlere nazaran
daha nadir goriildiigii tespit edilmistir.
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Tablo 1. Adiyaman ilinde tespit edilen Kurbaga tiirlerinin koruma statiileri, Korotipleri, bulunduklari lokaliteler
FAMILYA TUR BERN IUCN CITES  KOROTIP LOKALITE KAYNAK

Salamandridae oo o9 S 1 wWoo- Anadolu 166 Yildiz vd., 2018
strauchii Endemik
25, 94, 105, 115, 116, 117,
_ Salamandra Giineybati- 118,126, 129,130, 131,133,  Adiyaman ili icin yeni
Salamandridae e immaculata ! NT Asyatik 142, 144, 145,146, 148, 149, kayt
153, 154, 193, 194
. Ommatotriton Giineybati- Franzen and
S EE e vittatus i Lc Asyatik 19 Schmidtler, 2000
16, 18, 19, 22, 24, 25, 26, 32,
38, 39, 41, 44, 48, 50, 53, 58,
Turan 59, 61, 64, 68, 71, 74, 75, 80,
. Bufotes 90, 92,94, 97,98, 99, 102, 114,  Adiyaman ili i¢in yeni
Bufonidae variabilis I bD 2\12:112:2 116,122,128, 129, 130, 131,  kayt
132, 133, 145, 154, 162, 167,
168, 170, 173, 174, 175, 179,
182, 184, 194, 200
Ranidae Rana c - Grtneybat 144,169 Mulder, 1995
macrocnemis Asyatik
2,3,5,7,8,9, 11, 14, 15, 18,
19,20, 21, 30, 33, 34, 43, 44,
47,49, 50, 51, 54, 56, 57, 61,
62, 69, 72, 73, 76, 94, 99, 102,
Turan- 104, 106, 108, 110, 114, 115, . _
Ranidae :Z'I‘;’:%'j: 1l Lc - Avrupa- 116, 122, 128, 129, 130, 131, 1B$;d5' 1936; Mulder,
Akdeniz 132, 133, 135, 142, 143, 144,
145, 146, 154, 160, 162, 164,
169, 172, 175, 177, 179, 182,
184, 186, 189, 192, 193, 194,
196, 197, 198
3,15, 19, 21, 25, 34, 38, 41,
43, 49, 50, 51, 54, 57, 58, 61,
. o Giineybati- 62, 69, 90, 94, 99, 102, 110, _
Hylidae Hyla savignyi 11 LC - Asyatik 114, 128, 129, 130, 131, 132, Tynie, 1991
135, 143, 160, 168, 169, 179,
184, 189

Mulder (1995), yaptigi ¢aligmada R. macrocnemis tiiriiniin kaydini Adiyaman ilinin Celikhan ilgesinden
vermesine ragmen, bu c¢alismada Celikhan ilgesinde R. macrocnemis tirii tespit edilememistir. Urodellerden S.
infraimmaculata tiiriiniin ise Adiyaman ilinin Kuzeyinde yogunlastigi gézlenmistir. N. strauchii tiirii, Diyarbakir ile
smir1 olan Gerger ilgesinden, tek bir lokaliteden tespit edilmistir. Ommatotriton vittatus ise, Franzen and Schmidtler
(2000)’in verdigi lokaliteye bir nokta da Gé6lbasi ilgesinde gozlenmistir..

4. Sonuglar ve tartisma

Tiirkiye’de toplam 31 kurbaga tiirli bulunmaktadir. Adiyaman ili, 7 tiir ile Tiirkiye amfibilerinin yaklasik %
21,8’ini barindirmaktadir.Arazi ¢aligmalart sirasinda Adiyaman ilinde kurbagalari tehdit eden faktorler; evsel ve
kimyasal atiklar, Insanlar tarafindan 6ldiiriilme, yol yapim calismalari, yeni ekim alanlari olusturmak igin yapilan
habitat tahribatlari, aniz yanginlari1 ve dogadan bilingsizce toplanmalaridir. Bu faktorle sadece kurbagalarin degil diger
bir¢ok canlinin da yasam alanlarini tahrip eden unsurlardandir. Salamandra infraimmaculata ve N. strauchii gibi goz
alic1 renklere sahip kurbagalar, insanlar tarafindan zehirli sanilarak oldiiriilmektedir. Kurbagalara dokunuldugunda
elimizde sigil ¢ikmasi gibi ge¢misten gilinlimiize kadar gelen yanlis inanislar da insanlarin kurbagalara yaklagimini
etkilemektedir. Pelophylax ridibundus tiirliniin eti yendigi i¢in dogadan kontrolsiizce toplanip yurtdigina ihrag
edilmektedir. Yurtdigina ihra¢ eden firmalarin kurbagalari dogal ortamindan toplamalar1 yasaklanmali, bu firmalarin
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kendi kuracaklar ciftliklerde iirettikleri kurbagalar1 ihrag etmelerine izin verilmelidir. Kurbagalarin korunmasi igin
ozellikle bilin¢lendirme ve bilgilendirme ¢alismalar1 diizenlenmelidir.

Bu ¢aligma ile Adiyaman ilinin kurbagalarinin bir envanteri ¢ikarilmis, il icindeki dagilislari, habitat tercihleri,
bazi ekolojik tercihleri, uluslararasi s6zlesmelerdeki durumlari ve korotipleri belirlenmistir. Bu ¢alismanin sonuglari,
Adiyaman ilinin faunasi hakkinda yapilacak caligmalarda kaynak olarak kullanilabilecek ve izleme ve koruma
calismalarinda yol gosterici olacaktir.
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Abstract

This research was carried out for the purpose of determining the flora of Akdag and its environments (Pozanti-Adana),
which located in square C5 between 2008 and 2010. 1550 plant specimens were collected from the research area. As a consequence,
according to evaluating of specimens 85 families, 363 genera and 734 taxa (481 species, 163 subspecies, and 90 variety) were
identified. Three taxa belong to Pteridophyta and 731 taxa belong to Spermatophyta divisio. Gymnospermae are represented by 10
taxa and Angiospermae are represented by 721 taxa from among 736 taxa belong to Spermatophyta divisio. Angiospermae subdivisio
is consisted of 628 members of Magnoliopsida and 93 members of Liliopsida classis. 99 taxa collected are endemic for Turkey with
13,5 % endemism. It is determined that 30 taxa are new record for square C5.

Key words: Flora, Pozanti, Akdag, endemic, square C5

Akdag (Pozanti-Adana) ve Cevresinin Florasi

Ozet

Bu arastirma, 2008-2010 yillart arasinda C5 karesinde yer alan, Akdag (Pozanti-Adana) ve cevresinin florasin tespit
etmek amactyla yapilmistir. Arastirma alanindan 1550 bitki 6rnegi toplanmistir. Taksonlarin degerlendirilmesi sonucunda; 85
familyaya ait, 363 cins ve 734 takson (481 tiir, 162 alttiir ve 90 varyete) teshis edilmistir. Mevcut taksonlardan 3 tanesi Pteridophyta,
731 tanesi Spermatophyta divizyosunda yer almaktadir. Spermatophyta divizyosu igerisinde yer alan 731 taksonun 10’u
Gymnospermae, 721’1 ise Angiospermae alt divizyosuna aittir. Angiospermae alt divizyosunda bulunan taksonlarin 628’1
Dicotyledones, 93’ii Monocotyledones sinifi iiyeleri olusturmaktadir. Alanda bulunan taksonlarin 99 tanesi endemik olup endemizm
orani % 13,5°tir. Taksonlardan 30 taksonun C5 karesi i¢in yeni kayit oldugu belirlenmistir.

Anahtar kelimeler: Flora, Pozanti, Akdag, endemik, C5 saresi
1. Giris

Biyolojik cesitlilik agisindan diinyanin sayili iilkelerinden biri olan Tiirkiye tarih boyunca bircok medeniyete yurt
olmasindan dolay floras1 bir hayli tahrip olsa da yinede oldukga zengindir. Ozellikle insanlarin ulasamadig yiiksek dag ve derin
vadiler zengin bitki ¢esitliligi gostermektedir.

Bitki sistematigi konusunda yapilan ¢aligmalar her ne kadar ileri seviyelerde olsada, Tiirkiye Florasi i¢in eksiklikler
mevcuttur. Yapilan floristik ¢aligmalarla her gegen giin yeni tiirlerin bulunmast, yeni yayilis alanlarinin tespit edilmesi ve Dumaniana
Yildiriml & Selvi, Goerkemia Yild., Ekimia H. Duman & M. F. Watson, Phelipanche (Pomel) Sojak, Oreopoa H.Scholz & Parolly
gibi yeni cinslerin (Ozhatay and Kiiltiir, 2006; Ozhatay vd., 2009) hala tanimlanabiliyor olmasi, yapilacak dar alan flora ve revizyon
¢alismalarinin ne kadar gerekli oldugunu gostermektedir.

Yapilan literatiir arastirmas1 sonucunda, caligma alanina yakin c¢evrede farkli arastiricilar tarafindan yapilmig
floristik ¢alismalar tespit edilmis, fakat Akdag ile ilgili yapilmis bir ¢alisma bulunmamaktadir. Sadece Tiirkiye Florasinda
Tchihatcheff tarafindan Alyssum constellatum Boiss. tiirii ve Zeltner tarafindan Minuartia anatolica (Boiss.) Woron. var. anatolica,
Minuartia multinervis (Boiss.) Bornm. ve Herniaria incana Lam. taksonlarinin toplandigi saptanmustir (Davis, 1965; Davis, 1967).

Ayrica galigma alaninin da iginde yer aldigi Pozanti ilgesi ve Giilek Bogazindan, hem yerli hem de yabanci arastiricilar
tarafindan &rnekler toplanmistir (Davis, 1965-1988; Giiner vd., 2000). Bunlarin yan1 sira Akdag yakinlarinda yapilmis bazi floristik
calismalar da mevcutur (Gemici, 1994; Tiifekei vd., 2002; Martin, 2005; Paksoy ve Savran, 2011).
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Bu nedenlerden dolayi, Tiirkiye florasina katki saglayabilmek, C5 karesi i¢in olast yeni bitki kayitlarinin belirlenmesi igin,
cografik olarak yiikselti farkinin 750-2450 metreler arasinda degistigi, cayir, step, kayalik ve sulak alan gibi degisik habitatlart
biinyesinde bulunduran ve daha Onceden calisilmamis Akdag (Pozanti-Adana) ve c¢evresinin florasi arastirilmak {izere

projelendirilmis ve yiiksek lisans tez ¢aligmasi olarak tamamlanmustir.

1.1. Calisma Alammin Cografik Ozellikleri

Calisma alani olarak segilen Akdag, 37° 23'-37° 26' kuzey enlemleri ile 34° 52'-34° 59' dogu boylamlar1 arasinda yer
almaktadir. Alan, Adana ili Pozant1 ilgesinin giineydogusunda bulunan, zirve yiiksekligi 2450 m.’ye ulagan, etekleri orman (Abies,
Cedrus ve Pinus tiirleri) ve step bitki ortiisii yoniinden olduk¢a zengin bir dagdir. Alanin 1900-2450 metreleri arasinda kalan
bolimiini, alpin 6zelligi olan g¢iplak kayaliklar ve akintili yamaglarlardan olugmaktadir. Akdag’in kuzeyinde Sarimsak Dagi ve
Gerdag, kuzeybatisinda Karincadag, glineyinde Belemedik ve dogusunda Karaisali bulunmaktadir. Caligsma alanini, bat1 ve giineyde
Cakit ¢ay1 (Pozant1 ¢ay1), kuzeyde Pozanti-Kizildag Yayla yolu, doguda ise Akdag ve Kopek dagi arasinda yer alan Karagayinkapuz
dere sinirlamaktadir.

Akdag orta biiyiikliikte bir dag olmasina ragmen, step, kaya, orman ve sucul olmak iizere farkli vejetasyon tipleri ile temsil
edilmektedir. Eteklerinde step ve ¢ali formasyonlari, bunu takiben orman zonu, 1900 metrelerden sonra subalpinin otsu ve yastikgik
olusturan bitkiler, alpinde ise ¢cok sinirlida olsa bazi bitki tiirleri hayat bulmaktadr.

Calisma alanina ulasim, batidan Pozanti-Armutolugu iizerinden ve dogudan Karaisali-Kizildag-Pozant1 yolu iizerinden
tizerinden iki ayr1 yolla saglanmaktadir.

Calisma alani Davis’in grid kareleme sistemine gére C5 karesinde ve Akdeniz fitocografik bolgesi igerisinde
bulunmaktadir.

1.2. Calisma Alanminmin Jeolojiisi ve Toprak ézellikleri

Arastirma alanina iliskin jeolojik bilgiler, MTA Genel Miidiirlii tarafindan hazirlanan “Orta Toroslarin Jeodinamik Evrimi,
Eregli-Konya, Ulukisla-Nigde, Karsanti-Adana Namrun-igel Yoresi” adli derleme rapor dikkate alinarak hazirlanmmstir (Alan vd.,
2007). Alanin Jeolojik yapisina bakildiginda, Akdag ve gevresinde genis bir yayiliga sahip olan kirectagi, dolomit ve dolomitik
kiregtasindan olusan Camlik Formasyonu yam sira Belemedik, Yellice, Yav¢a formasyonlari, Kizilcadag Ofiyolitik Melanji ve
Olistostromu, Pozanti-Karsant1 Ofiyolit Nap1 ve Aliivyon yataklar1 bulunmaktadir.

Arastirma alanma ait toprak 6zellikleri Tarim ve Orman Koy Isleri Bakanligi K&y Hizmetleri Genel Miidiirliigii tarafindan
hazirlanan “Adana ili Arazi Varlig1” raporuna dayali olarak ortaya konmustur (Anonim, 1996). Bu toprak gruplari, Kahverengi
Orman, Kire¢siz Kahverengi Orman Topraklar ile Ciplak kaya ve Molozlardr.

1.3. Calisma Alanimin Iklimsel Ozellikleri

Caligma alanina iliskin iklim bilgileri, Cevre ve Orman Bakanlig1 Devlet Meteoroloji Isleri Genel Miidiirliigii’niin Karaisal
ve Pozanti il¢elerine ait raporlarindan alinan veriler kullanilarak hazirlanmigtir (Anonim, 2009).

Alanin iklimsel 6zelliklerinin belirlenmesi amaciyla, Pozant1 ve Karaisali illerinde bulunan meteoroloji istasyonlarina ait
35 yillik sicaklik, yagis, nem, en ¢ok esen riizgar hizi ve yonii gibi veriler kullanilmistir. Bu verilerin yorumlanmasinda “iklim ve
Biyoiklim” adli eserden yararlanilmistir (Akman, 1990). Ayrica elde edilen degerler 1s1§1nda ombrotermik iklim diyagrami ¢izilmistir
(Sekil 2, 3).

Calisma alani, her iki istasyon dikkate alindiginda Dogu Akdeniz yagis rejiminin 1. tipi icerisinde bulunmaktadir. Elde
edilen verilere gore yillik sicaklik ortalamasi Pozanti’da 13.5 °C ve karaisali’da ise 18,4 °C’dir. Yillik yagis ortalamasi bakimindan
Pozanti’da 719.9 mm?® ve Karaisali’da ise 897.3 mm? tiir. Yillik ortalama nem miktari ise Pozanti’da % 59.7 ve Karaisali’de ise %
59,8’dir. Pozant1 i¢in y1llik ortalama riizgar hiz1 2.3 m/sn olup, hakim riizgar yonii kuzey-kuzey dogu seklindedir. Karaisali i¢in yillik
ortalama riizgdr hiz1 1.6 m/sn olup, hakim riizgdr yonii kuzeybati-giineybat1 seklindedir. Yagis rejimi agisindan ise (K,LS,Y)
seklindedir.

Sekil.2-3. Adana ili Pozant1 ve Karaisali ilgesi meteoroloji istasyonlarina ait ombrotermik iklim diyagramlari, a) Istasyon
ad1, b) Istasyon rakimi, ¢) Rasat siiresi, d) Yillik ortalama sicaklik, €) Toplam yillik yagis ortalamasi, f) Yagis egrisi, g) Sicaklik
egrisi, h) Yagiglt donem, i) Kurak dénem, k) Don ihtimali olan aylar

2. Materyal ve yontem
Calismanin materyalini, 2008-2010 yillar1 arasinda, Mart-Kasim aylar1 arasina denk gelen farkli vejetasyon donemlerinde
gerceklestirilen arazi ¢aligmalar1 sonucu toplanan 1550 bitki 6rnegi olusturmaktadir. Arazi ¢aligmalar giliniibirlik veya 2-3 giinliik

periyotlar halinde yapilmigtir. Toplanan 6rneklerin 6zellikle kok, govde, ¢igek ve meyveli alinmasima 6zen gosterilmistir. Arazide
bitki 6rnekleri toplarken, teshislerde kolaylik saglamasi amaciyla her drnekten en az 5 adet materyal alinmigtir.
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Sekil 2. Calisma alaninin topografik haritasi

Toplanan 6rneklerin teshisi i¢in temel kaynak olarak “Tiirkiye Floras1” ciltleri (Davis, 1965-1985; Davis vd., 1988; Giiner
vd., 2000) ve giincel revizyon ¢alismalarindan yayrarlanilmistir (Yaltirik ve Efe, 1989; Christensen, 1992; Se¢men ve Leblebici,
1997; Dénmez ve Yildirimli, 2000; Dénmez, 2004; Dogan ve Akaydin, 2007; Korkmaz ve Ozgelik, 2011). Teshisinde giigliik ¢ekilen
taksonlar i¢in GAZI herbaryumlarinda bulunan 6rneklerden ve alaninda uzman olan kigilerden yardim alinmistir. Teshigler sirasinda
kolaylik saglamasi ve Latince terminolojinin &grenilmesi amaciyla “Ingilizce-Tiirkce Botanik Klavuzu”  adli eserden
faydananilmigtir (Baytop, 1998).

Teshis edilen taksonlar bulgular boliimiinde liste halinde verilirken Tiirkiye Florasi’ndaki filogenetik diizen esas alinmus,
ancak daha sonra Tiirkiye Bitkileri Listesi (Giiner vd., 2012)’ne gore diizenleme yapilmigtir. Taksonlar siralanirken her kategori igin
bagimsiz sira numaralar1 verilmistir. Ayrica her bir taksonun lokalitesi uzun sekilde yazilmayip, liste halinde verilen istasyonlara ait
kod numaralar1 kullanilmig ve her takson i¢in rakim, toplama tarihi, toplayici numarasi, endemikligi, endemiklerin ITUCN tehlike
kategorileri ve fitocografik bolgesi belirtilmistir. Mevcut taksonlarin otér adlarmin yazimi i¢in “Authors of Plants Name” adl1 eser
temel alinmigtir (Brummitt and Powell, 1999). Calisma alaninda mevcut endemik taksonlar belirlenerek, tehlike durumlari “Tiirkiye
Bitkileri Kirmizi Kitab1” adli esere gore, taksonlarin hayat formlar ise Raunkiaer sistemine gore verilmistir (EKim vd., 2000;
Akman ve Ketenoglu, 1992). Toplanan orneklerden C5 karesi i¢in yeni olanlar, J. DONNER tarafindan Tiirkiye Florasi igin
hazirlanan “Distrubution Maps” eser ve diger ¢aligmalara gore belirlenmistir (Donner, 1990; Erik ve Demirkus, 1995; Bagc1 vd.,
1998; Erik, ve Tarikhaya, 2004; Eyce, 1986; Savran ve Dural, 2000; Savran vd., 1999). Arastirma alanina ait iklimsel veriler, Ankara
Orman ve Su Isleri Bakanhg1, Devlet Meteoroloji Isleri Genel miidiirliigiinden almmistir (Anonim, 2009).

Akdag’in topografik haritas1 Iller Bankasi Adana Bolge Miidiirliigii’nden alinan N33 paftasindan (Anonim, 2006) ve
alninin jeolojik bilgileri ise MTA Genel Miidiirliigii Jeoloji Etiitleri Dairesinden temin edilen “Toroslarin Jeodinamik Evrimi, Eregli-
Konya, Ulukisla-Nigde, Karsanti-Adana Namrun-igel Yoresi” adli derleme rapordan (Alan vd., 2007) temin edilmistir. Arastirma
alaninin toprak dzellikleri ise Gida, Tarim ve Hayvancilik Bakanhigi Koy Hizmetleri Genel Miidiirliigii’niin “Adana li Arazi Varlig”
rapori esas alinarak hazirlanmistir (Anonim, 1996). Arastirma alaninda 30 farkli istasyondan bitki toplanmus olup, istasyonlarin listesi
Tablo 2.1’ de verilmistir.

Tablo 2.1 Arastirma alaninda bitki toplanan istasyonlar

S.NO Bitki Toplanan istasyonlar S.NO Bitki Toplanan istasyonlar
1 Pozanti, Akdag, Gokbez koyii i¢i, bahge ve yol kenarlari 16 Pozanti, Akdag, Beypinar1 mevkii, Kiistii’niin Tarlasi civari
ve alt kesimleri
2 Pozanti, Akdag, Gokbez koyii girisi, Pozant1 ¢ay1 kenarlari 17 Pozant1, Akdag, Kizildag yayla yolu iizeri, Akpmar mevkii
3 Pozanti, Akdag, Gokbez koyii ¢ikisi, Armutolugu yayla yolu 18 Pozanti, Akdag, Akpmar mevkii—-Maden ocagi arasi, yol
kenarlar kayalik alanlar
4 Pozanti, Akdag, Armutolugu yayla iist kesimleri ormanlik | 19 Pozanti, Akdag-Maden ocagi yolu arasi, yol kenar1 ve
alanlar orman igleri
5 Pozanti, Akdag, Armutolugu yayla 20 Pozanti, Akdag, Gokbez koyili dogusu, asfalt santiyesi
cevresi
6 Pozanti, Akdag, Armutolugu yayla yolu, yol kenarlar1 ve | 21 Pozanti, Akdag Yangin Kulesi yol ayrimi, agiklik alanlar ve
orman agikliklari yol kenarlar
7 Pozanti, Akdag, Armutolugu yayla, Pinarbagi villalart | 22 Pozanti, Akdag, Yangin Kulesi yolu, orman i¢ kesimleri
yerlesim alani
8 Pozanti, Akdag dogu kesimleri, cam ormani igleri 23 Pozanti, Akdag, Yangin Kulesi dogusu
9 Pozanti, Akdag dogusu kayalik yamaglar 24 Pozanti, Akdag, Yangin Kulesi kuzeyi
10 Pozanti, Akdag, Yelgirmez mevkii yolu, yol ve tarla kenarlar 25 Pozanti, Akdag, Yangin Kulesi ¢evresi ve alt kesimleri
11 Pozanti, Akdag batisi, Yelgirmez mevkii, su kenar1 ve orman | 26 Pozanti, Akdag, Yelgirmez mevkii, orman agikliklar1 ve
icleri kayalik yamaglar,
12 Pozant1, Akdag batisi, Karadaban mevkii 27 Pozanti, Akdag zirvesi
13 Pozanti, Akdag kuzeyi Yellibel yayla, dere yatag: 28 Pozanti, Akdag zirvesi alt kesimleri
14 Pozanti, Akdag kuzey etekleri 29 Pozanti, Akdag, Kardelen sitesi mevkii
15 Pozanti, Akdag, Beypinar1 mevkii 30 Pozanti, Akdag Yangin Kulesi

Hidir AKINCI et al., The Flora of Akdag (Pozanti-Adana/Turkey) and It’s Environments



16 Biological Diversity and Conservation — 11 /1 (2018)

3. Bulgular
3.1 Bitki Listesi

1. EQUISETACEAE

Equisetum giganteum L., 2, 01.05.2009, 750 m, Akinc1 353.

2. ASPLENIACEAE

Asplenium ceterach L., 4, 13.02.2009, 1500-1700 m, Akinc1 204; 8,
20.05.2009, 1450 m, Akinci 553.

3. DRYOPTERIDACEAE

Dryopteris filix-mas (L.) Schott, 13, 24.07.2008, 1550-1800 m,
Akinci 165; 8, 20.05.2009, 1450 m, Akinci 542.

4. PINACEAE

Abies cilicica (Ant. & Kotschy) Carr. subsp. cilicica, 5, 02.04.2009,
1350-1500 m, Akinci 228. Dogu Akdeniz Elementi.

Cedrus libani A. Rich., var. libani, 6, 07.11.2009, 900-1000 m,
Akinci 1461. Akdeniz Elementi.

Pinus nigra Arn. subsp. pallasiana (Lamb.) Holmboe var.
pallasiana, 13, 24.07.2008, 1550-1800 m, Akinci 158.

Pinus brutia Ten. var. brutia,4, 13.02.2009, 1500-1700 m, Akinct
209. Dogu Akdeniz Elementi.

5. CUPRESSACEAE

Juniperus drupacea Labill., 4, 14.03.2010, 1500-1700 m, Akinci
1477.

Juniperus communis L. var. saxatilis Pall., 6, 07.11.2009, 900-1000
m, Akinci 1449.

Juniperus oxycedrus L. subsp. oxycedrus var. oxycedrus, 5,
02.04.2009, 1350-1500 m, Akinci 227.

Juniperus foetidissima Willd., 14, 24.07.2008, 1600 m, Akinci 28.
Juniperus excelsa M. Bieb. subsp. excelsa, 16, 19.04.2009, 1500 m,
Akinc1 326. iran-Turan Elementi.

6. EPHEDRACEAE

Ephedra major Host. Subsp. major, 2, 01.05.2009, 750 m, Akinct
345.

7. RANUNCULACEAE

Nigella arvensis L. var. glauca Boiss., 1, 10.06.2009, 800 m, Akinct
995.

Caltha palustris L., 15, 02.04.2009, 1500-1600 m, Akinc1 238.
Delphinium peregrinum L., 2, 28.06.2009, 750 m, Akinci 1288.
Dogu Akdeniz Elementi.

Consolida orientalis (J.Gay) Schrodinger, 2, 28.06.2009, 750 m,
Akinct 1291.

Anemone blanda Schott & Kotschy, 4, 13.02.2009, 1500-1700 m,
Akinci 210.

Adonis aestivalis L. subsp. aestivalis, 4, 19.04.2009, 1500-1700 m,
Akinci 304.

Adonis flammea Jacq., 2, 01.05.2009, 750 m, Akinci 380.
Ranunculus repens L., 2, 01.05.2009, 750 m, Akinc1 361.
Ranunculus argyreus Boiss., 2, 01.05.2009, 750 m, Akinc1 364.
Ranunculus cuneatus Boiss., 2, 01.05.2009, 750 m, Akinci 378.
Ranunculus arvensis L., 15, 20.05.2009, 1500-1600 m, Akinc1 584.
Ceratocephala falcata (L.) Pers., 5, 02.04.2009, 1350-1500 m,
Akinci 222.

Thalictrum orientale Boiss., 8, 20.05.2009, 1450 m, Akinci 541.
Dogu Akdeniz Elementi.

8. PAEONIACEAE

Paeonia mascula (L.) Miller. subsp. mascula, 8, 20.05.2009, 1450
m, Akinci 524.

9. PAPAVERACEAE

Glaucium corniculatum (L.) Rud. subsp. corniculatum, 3,
19.04.2009, 800 m, Akinci 271.

Glaucium flavum Crantz, 3, 24.07.2008, 1550-1800 m, Akinci-141.
Roemeria hybrida (L.) DC subsp. hybrida, 2, 01.05.2009, 750 m,
Akinci 368.

Roemeria refracta DC. subsp. occidentalis Kadereit, 2, 01.05.2009,
750 m, Akinci 365. Iran-Turan Elementi.

Papaver triniifolium Boiss., 11, 10.06.2009, 850 m, Akinci 986; 4,
28.06.2009,1500-1700 m, Akinci 1254. Endemik (LC), iran-Turan
Elementi.

Papaver rhoeas L., 13, 28.06.2009, 1550- 1800 m, Akinc1 1196.
Papaver lacerum Popov, 2, 01.05.2009, 750 m, Akinci 358.
Hypecoum procumbens L. subsp. procumbens, 2, 01.05.2009, 750
m, Akinci 379. Akdeniz Elementi.

Corydalis solida (L.) Swartz subsp. solida, 5, 02.04.2009, 1350-
1500 m, Akinci 221.

Corydalis erdelii Zucc., 15, 02.04.2009, 1500-1600 m, Akinci 241.

Fumaria officinalis L. subsp. cilicica (Hausskn.) Liden, 2,
19.04.2009, 750 m, Akinct 244. iran-Turan Elementi.

Fumaria parviflora Lam., 3, 10.06.2009, 800, m, Akinc1 1008.

10. BRASSICACEAE

Hirschfeldia incana (L.) Lag.-Foss., 3, 19.04.2009, 800 m, Akinct
260; 2, 01.05.2009, 750 m, Akinci 370.

Eruca vesicaria (L.) Cav., 3, 19.04.2009, 800 m, Akinci 255.
Lepidium latifolium L., 11, 10.06.2009, 850 m, Akinci 989; 2,
28.06.2009, 750 m, Akinci 1289.

Lepidium draba L., 13, 28.06.2009, 1550- 1800 m, Akinct 1208.
Lepidium chalepense L., 2, 01.05.2009, 750 m, Akinci 347.

Isatis tinctoria L. subsp. tomentella (Boiss.) P.H. Davis, 8,
20.05.2009, 1450 m, Akinci 547; 26, 20.05.2009, 1750 m, Akinci
733.

Iberis sempervirens L., 13, 24.07.2008, 1550- 1800 m, Akinci 154;
9, 31.07.2009, 1800- 2100 m, Akmeci1 1297 ve 1310. Akdeniz
Elementi.

Iberis carnosa Willd., 11, 10.05.2009, 850 m, Akinci 506. Dogu
Akdeniz Elementi.

Aethionema arabicum (L.) Andrz. ex DC., 7, 19.04.2009, 1100 m,
Akinct 276.

Aethionema stylosum DC., 13, 24.07.2008, 1550-1800 m, Akinci
75.

Aethionema schistosum Boiss. & Kotschy, 13, 24.07.2008, 1550-
1800 m, Akinci 76. Endemik (NT).

Aethionema capitatum Boiss. & Bal., 18, 20.05.2009, 1400 m,
Akinct 704; 20, 10.06.2009, 800 m, Akinct 943. Endemik (NT).
Aethionema armenum Boiss., 3, 19.04.2009, 800 m, Akinci 256.
iran-Turan Elementi.

Aethionema coridifolium DC., 23, 28.06.2009, 1800 m, Akinci
1142; 9, 31.07.2009, 1800-2100 m, Akinct 1314.

Thlaspi arvense L., 2, 01.05.2009, 750 m, Akinc1 388.

Thlaspi oxyceras (Boiss.) Hedge, 8, 20.05.2009, 1450 m, Akinci
527; 25, 28.06.2009, 1700-1800 m, Akinci 1098.

Noccaea violascens (Schott & Kotschy) F.K. Mey., 24, 20.05.2009,
1750 m, Akinct 723; 25, 28.06.2009, 1700-1800 m, Akinci 1240.
Endemik (LC).

Microthlaspi perfoliatum (L.) F.k. Mey., 5, 02.04.2009, 1350-1500
m, Akinci 213; 15, 02.04.2009, 1500-1600 m, Akinct 243; 6,
19.04.2009, 900-1000 m, Akinci 284; 16, 19.04.2009, 1500 m,
Akincer 311.

Capsella bursa-pastoris (L.) Medik., 16, 19.04.2009, 1500 m,
Akinct 318.

Pseudosempervivum sempervivum (Boiss. & Bal.) Pobed, 18,
20.05.2009, 1400 m, Akinc1 715. Endemik (NT).

Neslia paniculata (L.) Desf. subsp. thracica (Velen.) Bornm., 12,
01.05.2009, 900 m, Akinct 498; 17, 20.05.2009, 1500 m, Akinc1 640.
Fibigia clypeata (L.) Medik, subsp. clypeata var. clypeata, 6,
20.05.2009, 900-1000 m, Akinci 676.

Fibigia clypeata (L.) Medik, subsp. clypeata var. eriocarpa (DC.)
Post., 12, 01.05.2009, 900 m, Akinct 487; 23, 10.06.2009, 1800 m,
Akinct 1118.

Alyssum desertorum Stapf, 2, 19.04.2009, 750 m, Akinc1 249.
Alyssum minutum Schlecht. ex DC., 5, 02.04.2009, 1350-1500 m,
Akinci 212.

Alyssum simplex Rudolph, 15, 20.05.2009, 1500-1600 m, Akinci
574; 10, 01.05.2009, 850 m, Akinci 465.

Alyssum hirsutum Bieb. subsp. hirsutum, 2, 01.05.2009, 750 m,
Akinct 408.

Alyssum masmenaeum Boiss., 14, 24.07.2008, 1600 m, Akinct 9;
13, 24.07.2009, 1550-1800 m, Akinci 56. Endemik (LC).

Alyssum oxycarpum Boiss. & Bal. 28, 31.07.2009, 2100-2300m,
Akinci 1369. Endemik (LC).

Alyssum constellatum Boiss., 6, 07.11.2009, 900-1000 m, Akinci
1458.

Alyssum murale Waldst. & Kit. subsp. murale var. murale, 6,
07.11.2009, 900-1000 m, Akinci 1442.

Alyssum peltarioides Boiss. subsp. virgatiforme (Nyar.) Dudley,
13, 24.07.2009, 1550-1800 m, Akinci 54; 22, 31.07.2009, 1600-1800
m, Akinci 1438. Endemik (LC). iran-Turan Elementi.

Clypeola jonthlaspi L., 2, 19.04.2009, 750 m, Akinc1 250.
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Clypeola ciliata Boiss., 23, 28.06.2009, 1800 m, Akinci 1168.
Endemik (EN).

Draba verna L., 5, 02.04.2009, 1350-1500 m, Akimnct 217; 17,
20.05.2009, 1500 m, Akinci 625.

Arabis aubrietioides Boiss., 4, 19.04.2009, 1500-1700 m, Akinci
302. Endemik (LC).

Arabis alpina L. subsp. brevifolia (DC.) Cullen, 10, 01.05.2009,
850 m, Akinci 466. Dogu Akdeniz Elementi.

Arabis nova Vill., 19, 20.05.2009, 1400-1500 m, Akinc1 610.
Arabis verna (L.) DC, 5, 19.04.2009, 800 m, Akinci 264. Akdeniz
Elementi.

Turritis laxa (Sibth. & Sm.) Hayek, 8, 20.05.2009, 1450 m, Akinci
548.

Nasturtium officinale R.Br., 2, 01.05.2009, 750 m, Akinci 356.
Barbarea vulgaris R.Br, subsp. vulgaris, 13, 24.07.2009, 1550-
1800 m, Akinci 128.

Barbarea planteginea DC., 2, 01.05.2009, 750 m, Akinc1 397.
Cardamine hirsuta L., 10, 01.05.2009, 850 m, Akinc1 467.
Aubretia canescens (Boiss.) Bornm. subsp. cilicica (Boiss.) Cullen,
4, 19.04.2009, 1500-1700 m, Akinci 329; 12, 10.05.2009, 900 m,
Akinct 485. Endemik (LC).

Mathiola longipetala (Vent.) DC. subsp. bicornis (Sibth. & Smith)
P.W.Ball, 3, 19.04.2009, 800 m, Akinc1 274; 2, 01.05.2009, 750 m,
Akinci 412.

Hesperis bicuspidata (Willd.) Poir., 13, 24.07.2008, 1550-1800 m,
Akinct 99. Endemik (LC), fran Turan Elementi.

Hesperis anatolica A. Duran, 6, 19.04.2009, 900-1000 m, Akinct
293; 30, 01.05.2009, 800-1000 m, Akinci 478. Endemik (VU), Dogu
Akdeniz Elementi.

Hesperis pendula DC. subsp. campicarpa (Boiss.) Dvorak, 17,
20.05.2009, 1500 m, Akinct 617; 23, 28.06.2009, 1800 m, Akinct
1169; 4, 28.06.2009, 1500-1700 m, Akinci 1247. Endemik (LC),
Dogu Akdeniz Elementi.

Strigosella africana (L.) Botsch., 2, 19.04.2009, 750 m, Akinci 247.
Anchonium elichrysifolium (DC.) Boiss. subsp. elichrysifolium, 9,
31.07.2009, 18002100 m, Akinci 1324.

Sterigmostemum sulphureum (Banks & Solander) Bornm. subsp.
sulphureum, 29, 20.05.2009, 1450 m, Akinct 694. iran-Turan
Elementi.

Erysimum pycnophyllum J. Gay, 6, 19.04.2009, 900-1000 m,
Akinct 289. Endemik (LC).

Alliaria petiolata (Bieb.) Cavara & Grande, 5, 02.04.2009, 1350-
1500 m, Akmci 225; 7, 19.04.2009, 1100 m, Akinct 295; 8,
20.05.2009, 1450 m, Akinc1 525.

Sobolewskia clavata (Boiss.) Fenzl, 2, 20.05.2009, 750 m, Akinci
748; 28, 31.07.2009, 2100-2300 m, Akmeci 1361. iran-Turan
Elementi.

Sisymbrium altissimum L., 13, 24.07.2008, 1550-1800 m, Akinci
82.

Sisymbrium orientale L., 2, 19.04.2009, 750 m, Akinc1 254.
Sisymbrium loeselii L., 1, 01.05.2009, 800 m, Akinc1 428.
Descurainia sophia (L.) Webb ex Prantl, subsp. sophia, 29,
20.05.2009, 1450 m, Akincib 684.

Camelina rumelica Vel., 2, 19.04.2009, 750 m, Akinci 348; 17,
20.05.2009, 1500 m, Akinci1 618.

11. RESEDACEAE

Reseda lutea L. var. lutea, 13, 24.07.2008, 1550-1800 m, Akinct
60; 2, 01.05.2009, 750 m, Akinci 392.

12. CISTACEAE

Helianthemum nummularium (L.) Miller subsp. nummularium,
29, 20.05.2009, 1450 m, Akinci 687.

Helianthemum ledifolium (L.) Miller, 12, 10.06.2009, 900 m,
Akinct 1056.

Helianthemum salicifolium (L.) Miller, 3010.05.2009, 800-1000 m,
Akinci 474.

Fumana oligosperma Boiss. & Kotschy, 13, 28.06.2009, 1550-1800
m, Akinci 1238. Dogu Akdeniz Elementi.

13. VIOLACEAE

Viola modesta Fenzl, 1, 01.05.2009, 800 m, Akmnci 421; 11,
01.05.2009, 850 m, Akinci 504.

Viola kitaibeliana Roem. & Schult., 16, 19.04.2009, 1500 m, Akinc1
300; 4, 19.04.2009, 1500-1700 m, Aknct 330; 8, 20.05.2009, 1450
m, Akinci 545.

14. POLYGALACEAE

Polygala pruinosa Boiss. subsp. pruinosa, 14, 24.07.2008, 1600 m,
Akiner 42; 12, 01.05.2009, 900 m, Akinct 489.
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15. CARYOPHYLLACEAE

Arenaria antitaurica McNeill, 13, 24.07.2008, 1550-1800 m,
Akiner 130; 28, 31.07.2009, 2100-2300 m, Akinci 1352. Endemik
(LC).

Arenaria serpyllifolia L. subsp. serpyllifolia 15, 20.05.2009, 1500-
1600 m, Akinci 573; Pozanti, 2, 20.05.2009, 750 m, Akinci 758.
Arenaria ledebouriana Fenzl var. ledebouriana, 11, 10.06.2009,
850 m, Akinci 983; 13, 28.06.2009, 1550-1800 m, Akinci 1235; 28,
31.07.2009, 2100-2300 m, Akinci 1367. Endemik (LC).

Minuartia rimarum (Boiss. & Bal.) Mattf. var. rimarum, 28,
31.07.2009, 2100-2300 m, Akinci 1351. Endemik (LC). iran-Turan
Elementi.

Minuartia multinervis (Boiss.) Bornm., 2, 10.06.2009, 750 m,
Akinci 887.

Minuartia sclerantha (Fisch. & Mey.) Thell., 2, 01.05.2009, 750 m,
Akinci 374. Iran-Turan Elementi.

Minuartia hamata (Hausskn.) Mattf., 2,20.05.2009, 750 m, Akinct
758.

Minuartia erythrosepala (Boiss.) Hand.-Mazz. var. erythrosepala,
27,31.07.2009, 2450 m, Akinci 1401.

Stellaria media (L.) Vill. 2, 01.05.2009, 750 m, Akinc1 415; 30,
01.05.2009, 800-1000 m, Akinci 480.

Cerastium dubium (Bastard) O.Schwarz, 2, 01.05.2009, 750 m,
Akinci 391.

Cerastium dichotomum L. subsp. dichotomum, 8, 20.05.2009,
1450 m, Akinci 534; 15, 20.05.2009, 1500-1600 m, Akinci 588.
Cerastium brachypetalum Pers. subsp. roeseri (Boiss. & Heldr.)
Nyman, 10, 01.05.2009, 850 m, Akinc1 471; 17, 20.05.2009, 1500 m,
Akinci 620.

Cerastium fragillimum Boiss., 11, 01.05.2009, 850 m, Akinc1 512.
Holosteum umbellatum L. var. umbellatum, 5, 02.04.2009, 1350-
1500 m, Akinci 211.

Spergularia marina (L.) Gris., 16, 19.04.2009, 1500 m, Akinc1 315;
25, 28.06.2009, 1700-1800 m, Akinct 1090; 13, 28.06.2009, 1550-
1800 m, Akinci 1223.

Telephium imperati L. subsp. orientale (Boiss.) Nyman, 13,
24.07.2008, 1550-1800 m, Akinci 85.

Dianthus anatolicus Boiss., 25, 28.06.2009, 1700-1800 m, Akinci
1100; 13, 28.06.2009, 1550-1800 m, Akinci 1177. Endemik (LC).
Dianthus micranthus Boiss. & Heldr., 27, 31.07.2009, 2450 m,
Akinct 1377.

Dianthus recognitus Schischk., 13, 24.07.2008, 1550-1800 m,
Akimnci 123; 9, 31.07.2008, 1800-2100 m, Akinct 1328. Endemik
(LC).

Dianthus crinitus Sm. var. crinitus, 6, 20.05.2009, 900-1000 m,
Akinci 656; 1, 10.06.2009, 800 m, Akinci 1005.

Dianthus elegans d'Urv. var. elegans, 14, 24.07.2008, 1600 m,
Akinci 39. Endemik (LC). Dogu Akdeniz Elementi.

Dianthus masmenaeus Boiss. var. masmenaeus, 13, 24.07.2008,
1550-1800 m, Akinci 83 ve 127; 25, 28.06.2009, 1700-1800 m,
Akinci 1241, Endemik (LC). Iran-Turan Elementi.

Dianthus brevicaulis Fenzl subsp. brevicaulis, 25, 28.06.2009,
1700-1800 m, Akinci 1101. Endemik (LC).

Dianthus zonatus Fenzl var. zonatus, 14, 24.07.2008, 1600 m,
Akiner 17; 11, 10.06.2009, 850 m, Akinct 958; 21, 31.07.2009, 1250
m, Akinci 1421.

Petrorhagia cretica (L.) Ball & Heywood, 2, 10.06.2009, 750 m,
Akinci 918.

Velezia rigida L., 11, 10.06.2009, 850 m, Akinct 971; 25,
28.06.2009, 1700-1800 m, Akinct 1076.

Saponaria glutinosa Bieb., 3, 19.04.2009, 800 m, Akinci 269.
Saponaria mesogitana Boiss., 18, 20.05.2009, 1400 m, Akinc1 705.
Dogu Akdeniz Elementi.

Gypsophila laricina Schreb., 13, 24.07.2008, 1550-1800 m, Akinc1
178; 9, 31.07.2009, 1800-2100 m, Akinci 1321.

Gypsophila ~ sphaerocephala  Fenzl ex  Tchihat. var.
sphaerocephala, 27, 31.07.2009, 2450 m, Akinc1 1408.

Gypsophila libanotica Boiss., 9, 31.07.2008, 1800-2100 m, Akinc1
1322. Akdeniz Elementi.

Gypsophila pilosa Hudson, 6, 20.05.2009, 900-1000 m, Akinct 672;
1, 10.06.2009, 800 m, Akinci 985. iran-Turan Elementi.

Vaccaria hispanica (Mill.) Rauschert, 13, 24.07.2008, 1550-1800 m,
Akinci 80; 6, 10.06.2009, 900-1000 m, Akinc1 1022.

Silene italica (L.) Pers. subsp. italica, 23, 28.06.2009, 1800 m,
1140.
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Silene capitellata Boiss., 15, 20.05.2009, 1500-1600 m, Akinc1 585.
Endemik (LC). Iran-Turan Elementi.

Silene armena Boiss. var. armena, 13, 24.07.2008, 1550-1800 m,
Akiner 157; 25, 28.06.2009, 1700-1800 m, Akinci 1094; 28,
31.07.2009, 2100-2300m, Akinci 1364. Endemik (LC).

Silene chlorifolia Sm., 6, 20.05.2009, 900-1000 m, Akinci 664.
iran-Turan Elementi.

Silene otites (L.) Wibel., 20, 10.06.2009, 800 m, Akinci 936.

Silene spergulifolia (Desf.) Bieb., 2, 01.05.2009, 750 m, Akinci
366. Iran-Turan Elementi.

Silene arguta Fenzl., 13, 24.07.2008, 1550-1800 m, Akinci 81.
Iran-Turan Elementi.

Silene odontopetala Fenzl., 9, 31.07.2009, 1800-2100 m, Akinci
1315.

Silene vulgaris (Moench) Gareke var. vulgaris, 1, 10.05.2009, 800
m, Akinci 418.

Silene brevicaulis Boiss., 27, 31.07.2009, 2450 m, Akinci1 1385.
Endemik (LC). iran-Turan Elementi.

Silene caryophylloides (Poiret) Otth. subsp. stentoria (Fenzl)
Coode & Cullen 27, 31.07.2009, 2450 m, Akinct 1379 ve 1392.
Endemik (LC). iran-Turan Elementi.

Silene latifolia Poir. subsp. eriocalycina (Boiss.) Greuter & Burdet,
24, 20.05.2009, 1750 m, Akinc1 724; 25, 28.06.2009, 1700-1800 m,
Akinci 1087.

Silene aegyptiaca (L.) L. fil. subsp. ruderalis, 4, 19.04.2009, 1500-
1700 m, Akinci 301.

Silene dichotoma Ehrh. subsp. dichotoma, 19, 20.05.2009, 1400-
1500 m, Akinci 598.

Silene subconica Friv., 19, 20.05.2009, 1400-1500 m Akinci 597;
24, 20.05.2009, 1750 m, Akimnci 737; 2, 10.06.2009, 750 m, Akinci
917.

Silene conoidea L., 1, 01.05.2009, 800 m, Akinci 433.

Herniaria incana Lam., 13, 24.07.2008, 1550-1800 m, Akinc1 170;
13, 28.06.2009, 1550-1800 m, Akinct 1205.

Paronychia argentea Lam. var. argentea, 12, 10.06.2009, 900 m,
Akinci 1044. Akdeniz Elementi.

Paronychia davisii Chaudhri, 2, 20.05.2009, 750 m, Akinc1 755.
Endemik (EN). Dogu Akdeniz Elementi.

Scleranthus annuus L. subsp. annuus, 17, 20.05.2009, 1500 m,
Akinci 626.

16. POLYGONACEAE

Atraphaxis grandiflora Willd.,, 23, 28.06.2009, 1800 m, Akinci
1144. Endemik (LC). Iran-Turan Elementi

Polygonum lapathifolium L., 2, 28.06.2009, 750 m, Akinc1 1260.
Polygonum cognatum Meissn., 13, 24.07.2008, 1550-1800 m,
Akinct 148.

Polygonum polycnemoides Jaub & Spach., 13, 24.07.2008, 1550-
1800 m, Akinci 118. fran-Turan Elementi.

Polygonum patulum Bieb. Subsp. pulchellum (Lois.) Leblebici, 13,
24.07.2008, 1550-1800 m, Akinc1 79.

Polygonum convolvulus L., 2, 28.06.2009, 750 m, Akinct 1263.
Rumex acetosella L., 13, 24.07.2008, 1550-1800 m, Akinci 87.
Rumex scutatus L., 13, 24.07.2008, 1550-1800 m, Akinc1 147.
Rumex patientia L., 1, 01.05.2009, 800 m, Akinci 426.

Rumex crispus L., 2, 20.05.2009, 750 m, Akinc1 753.

17. CHENEPODIACEAE

Chenopodium botrys L., 14, 24.07.2008, 1600 m, Akinc1 13; 2,
28.06.2009, 750 m, Akinc1 1277.

Chenopodium folisum (Moench) Aschers., 13, 24.07.2008, 1550-
1800 m, Akinct 84.

Chenopodium album L. subsp. album var. album, 13, 24.07.2008,
1550-1800 m, Akinc1 160; 2, 28.06.2009, 750 m, Akinc1 1285.

18. AMARANTHACEAE

Amaranthus albus L., 13, 24.07.2008, 1550-1800 m, Akinc1 61; 2,
28.06.2009, 750 m, Akinci 1262.

19. PHYTOLACCACEAE

Phytolacca pruinosa Fenzl., 22, 31.07.2009, 1600-1800 m, Akinct
1428. Dogu Akdeniz Elementi.

20. TAMARICACEAE

Tamarix tetrandra Pallas ex Bieb., 2, 01.05.2009, 750 m, Akinci
411.

Tamarix smyrnensis Bunge, 2, 10.06.2009, 750 m, Akinci 896.

21. HYPERICACEAE

Hypericum elongatum Ledeb. Ex Rchb. var. elongatum, 13,
24.07.2008, 1550-1800 m, Akinct 90; 27, 31.07.2009, 2450 m,
Akinci 1398. fran-Turan Elementi.

Hypericum scabrum L., 13, 24.07.2008, 1550-1800 m, Akinct 74;
13, 28.06.2009, 1550-1800 m, Akinci 1180. fran-Turan Elementi.
Hypericum leprosum Boiss., 15, 20.05.2009, 1500-1600 m, Akinct
575; 18, 20.05.2009, 1400 m, Akinci 717; 23, 28.06.2009, 1800 m,
Akinct 1171. Endemik (LC), iran-Turan Elementi.

Hypericum perforatum L., subsp. perforatum 13, 24.07.2008,
1550-1800 m, Akner 51, 129 ve 180.

22. MALVACEAE

Malva sylvestris L., 17, 20.05.2009, 1500 m, Akinci 624.

Malva neglecta Wallr., 2,20.05.2009, 750 m, Akinc1 746.

Alcea biennis Winterl, 13, 24.07.2008, 1550-1800 m, Akinci 186.
23. GERANIACEAE

Geranium lucidum L., 8, 20.05.2009, 1450 m, Akinci 526.
Geranium purpureum Vill., 12, 01.05.2009, 900 m, Akinct 482.
Geranium tuberosum L., 20, 01.05.2009, 800 m, Akinci1 453; 19,
20.05.2009, 1400-1500 m, Akinci 609.

Geranium pyrenaicum Burnm.f., 2, 01.05.2009, 750 m, Akinci
369.

Erodium absinthoides Willd. subsp. absinthoides, 7, 19.04.2009,
1100 m, Akinci 296; 1, 01.05.2009, 800 m, Akinci 442. Endemik
(LC), fran-Turan Elementi.

Erodium cicutarium (L.) L’ Herit. subsp. cicutarium L., 5,
02.04.2009, 1350-1500 m, Akinci 215.

Pelargonium endlicherianum Fenzl., 6, 07.11.2009, 900-1000 m,
Akinci 1453, Iran-Turan Elementi.

24. ZYGOPHYLLACEAE

Tribulus terrestris L., 2, 28.06.2009, 750 m, Akinci 1255.

25. RUTACEAE

Ruta thesioides Fisch. ex DC., 20, 10.06.2009, 800 m, Akinc1 948.
26. SAPINDACEAE

Acer monspessulanum L. subsp. microphyllum (Boiss.) Bornm.,
23, 28.06.2009, 1800 m, Akinci 1135.

27. VITACEAE

Vitis sylvestris Gmelin, 16, 19.04.2009, 1500 m, Akinci 324.

28. RHAMNACEAE

Paliurus spina-christi Miller, 20, 10.06.2009, 800 m, Akinc1 944.
Rhamnus libanotica Boiss., 13, 24.07.2008, 1550-1800 m, Akinci
93; 23, 10.06.2009, 1800 m, Akinct 1166; 9, 31.07.2009, 1800-2100
m, Akinci 1311. Dogu Akdeniz Elementi.

Rhamnus lycioides L. subsp. oleoides (L.) Jahandiez & Maire, 12,
01.05.2009, 900 m, Akinci 495. Dogu Akdeniz Elementi.

29. ANACARDIACEAE

Rhus coriaria L., 15, 20.05.2009, 1500-1600 m, Akinci 581.
Pistacia palaestina Boiss., 12, 10.06.2009, 900 m, Akimnci 1062.
Dogu Akdeniz Elementi.

30. FABACEAE

Cercis siliquastrum L. subsp. siliquastrum, 12, 01.05.2009, 900 m,
Akinct 499.

Genista albida Willd., 13, 28.06.2009, 1550-1800 m, Akinct 1209.
Colutea cilicica Boiss. & Bal., 20, 01.05.2009, 800 m, Akinci1 450.
Biserrula pelecinus L., 10, 01.05.2009, 850 m, Akinc1 459.Akdeniz
Elementi.

Astragalus suberosus Banks & Sol. subsp. suberosus, 12,
10.06.2009, 900 m, Akinct 1057.

Astragalus densifolius Lam. Subsp. densifolius, 29, 20.05.2009,
1450 m, Akinct 698. iran-Turan Elementi.

Astragalus depressus L. var. depressus, 6, 20.05.2009, 900-1000
m, Akinci 665; 24, 20.05.2009, 1750 m, Akinc1 732.

Astragalus christianus L. subsp. christianus, 29, 20.05.2009, 1450
m, Akinci 697.

Astragalus melanophrurius Boiss., 1, 01.05.2009, 800 m, Akinci
445; 20, 01.05.2009, 800 m, Akinc1 451. Endemik (NT). iran-Turan
Elementi.

Astragalus acmophyllus Bunge, 27, 31.07.2009, 2450 m, Akinci
1403. iran-Turan Elementi.

Astragalus plumosus Willd., 14, 24.07.2008, 1600 m, Akinci 26; 4,
28.06.2009, 1500-1700 m, Akinci 1252.

Astragalus andrachneifolius Fenzl., 11, 10.06.2009, 850 m, Akinct
961.

Astragalus condensatus Ledeb., 25, 28.06.2009, 1700-1800 m,
Akinct 1093. Endemik (LC). fran-Turan Elementi.

Astragalus wiedemannianus Fischer, 23, 28.06.2009, 1800 m,
Akinc1 1133, fran-Turan Elementi.
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Astragalus vaginans DC., 22, 31.07.2009, 1600-1800 m, Akinci
1432. Endemik (LC).

Astragalus macrocephalus Willd. subsp. finitimus (Bunge)
Chamberlain, 3, 10.06.2009, Akinci 742. iran-Turan Elementi.
Astragalus schizopterus Boiss., 6, 19.04.2009, 900-1000 m, Akinct
277, 1,01.05.2009, 800 m, Akinct 430. Dogu Akdeniz Elementi
Astragalus elongatus Willd. subsp. elongatus, 12, 10.06.2009, 900
m, Akinci 1045.

Astragalus nitens Boiss. & Heldr., 13, 24.07.2008, 1550- 1800 m,
Akmer 159; 27, 31.07.2009, 2450 m, Akmct 1390. iran-Turan
Elementi.

Astragalus angustifolius Lam. subsp. angustifolius, 15, 20.05.2009,
1500-1600 m, Akinci 579; 23, 28.06.2009, 1800 m, Akinc1 1153, 27,
31.07.2009, 2450 m, Akinct 1395.

Astragalus angustifolius Lam. subsp. pungens (Willd.) Hayek, 14,
24.07.2008, 1600 m, Akinci 24; 29, 20.05.2009, 1450 m, Akinct 690.
Bituminaria bituminosa (L.) C.H. Strit, 20, 10.06.2009, 800 m,
Akinct 933. Akdeniz Elementi.

Vicia cracca L. subsp. stenophylla Vel., 1, 01.05.2009, 800 m,
Akinct 422; 6, 20.05.2009, 900-1000 m, Akinci 660.

Vicia caesarea Boiss. & Bal., 17, 20.05.2009, 1500 m, Akinc1 631.
Endemik (LC), iran-Turan Elementi.

Vicia peregrina L., 1, 10.06.2009, 800 m, Akinci 1013.

Vicia cuspidata Boiss., 11, 01.05.2009, 850 m, Akinci 505. Dogu
Akdeniz Elementi.

Vicia sativa L. subsp. nigra (L.) Ehrh. var. nigra, 2, 10.06.2009,
750 m, Akinci 920.

Vicia narbonensis L. var. narbonensis, 1, 01.05.2009, 800 m,
Akinct 419.

Lens culinaris Medik. subsp. orientalis (Boiss.) Ponert., 6,
20.05.2009, 900-1000 m, Akinci 646.

Lathyrus cicera L., 1, 01.05.2009, 800 m, Akinc1 438.

Pisum sativum L. subsp. elatius (Bieb.) Aschers. & Graebn. var.
elatius, 17,20.05.2009, 1500 m, Akinci1 636. Akdeniz Elementi.
Ononis adenotricha Boiss., 9, 31.07.2009, 1800-2100 m, Akinci
1334; 27, 31.07.2009, 2450 m, Akincit 1391. Dogu Akdeniz
Elementi.

Ononis pusilla L., 13, 28.06.2009, 1550-1800 m, Akinci 1183.
Akdeniz Elementi.

Ononis spinosa L. subsp. leiosperma (Boiss.) Sirj., 6, 07.11.2009,
900-1000 m, Akinci 1452.

Trifolium repens L. var. giganteum Lag.-Foss., 2, 01.05.2009, 750
m, Akinci 414.

Trifolium campestre Schreb. Subsp. campestre, var. campestre, 2,
10.06.2009, 750 m, Akinc1 901.

Trifolium physodes Stev. ex Bieb. var. psilocalyx, 11, 01.05.2009,
850 m, Akinci 514. Dogu Akdeniz Elementi

Trifolium pratense L. var. pratense, 13, 24.07.2008, 1550-1800 m,
Akincr 108; 13, 28.06.2009, 1550-1800 m, Akinci 1221.

Trifolium elongatum Willd., 6, 10.06.2009, 900-1000 m, Akinci
1023. Endemik (LC).

Trifolium arvense L. var. arvense, 6, 20.05.2009, 900-1000 m,
Akinc1 673; 11, 10.06.2009, 850 m, Akinc1 972.

Trifolium fragiferum L. var. fragiferum, 2, 28.06.2009, 750 m,
Akinci 1264.

Melilotus officinalis (L.) Desr., 24, 20.05.2009, 1750 m, Akinci 739.
Melilotus albus Desr., 13, 24.07.2008, 1550-1800 m, Akinc1 167; 2,
28.06.2009, 750 m, Akinc1 1272.

Trigonella plicata (Boiss. & Bal.) Boiss., 6, 20.05.2009, 900-1000
m, Akinci 671. Endemik (LC), Dogu Akdeniz Elementi.

Trigonella kotschyi Fenzl., 2, 01.05.2009, 750 m, Akinci 355 ve
396. Endemik (LC), iran-Turan Elementi.

Trigonella crassipes Boiss., 2, 19.04.2009, 750 m, Akinci 251; 1,
01.05.2009, 800 m,.Akinci 436. iran-Turan Elementi.

Trigonella monspeliaca L., 2, 20.05.2009, 750 m, Akinci 760.
Akdeniz Elementi.

Trigonellla coerulescens (Bieb.) Hal. subsp. coerulescens, 2,
01.05.2009, 750 m, Akinci 404. iran-Turan Elementi.

Trigonella spicata Sibth. & Sm., 24, 20.05.2009, 1750 m, Akinci
728. Dogu Akdeniz Elementi.

Medicago brachycarpa M. Bieb., 13, 28.06.2009, 1550-1800 m,
Akinci 1184, fran-Turan Elementi.

Medicago phrygia (Boiss. & Balansa) E.Small, 6, 19.04.2009, 900-
1000 m, Akinci 286; 2, 01.05.2009, 750 m, Akinct 342. fran-Turan
Elementi.
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Medicago radiata L., 6, 20.05.2009, 900-1000 m, Akinci 650. iran-
Turan Elementi.

Medicago lupulina L., 13, 24.07.2008, 1550-1800 m, Akmci 117;
2, 10.06.2009, 750 m, Akinct 889.

Medicago sativa L. subsp. sativa, 13, 24.07.2008, 1550-1800 m,
Akincr 173.

Medicago x varia Martyn, 1, 10.06.2009, 800 m, Akinc1 999.
Medicago coronata (L.) Bart., 2, 01.05.2009, 750 m, Akinci 344 ve
749. Akdeniz Elementi.

Medicago rigidula (L.) All. var. agrestis Burniat, 2, 01.05.2009,
750 m, Akinct 393; 10, 01.05.2009, 850 m, Akinct 463; 6,
20.05.2009, 900-1000 m, Akinc1 669.

Cytisopsis dorycniifolia Jaub. & Spach, 6, 19.04.2009, 900-1000 m,
Akincet 290.

Dorycnium pentaphyllum Scop. subsp. anatolicum (Boiss.) Gams.,
13, 28.06.2009, 1550-1800 m, Akinci 1174.

Lotus corniculatus L. var. corniculatus, 2, 10.06.2009, 750 m,
Akinct 902; 13, 28.06.2009, 1550-1800 m, Akimnci 1189; 9,
31.07.2009, 1800-2100 m, Akinct 1320.

Lotus corniculatus L. var. alpinus Ser., 14, 24.07.2008, 1600 m,
Akinct 38; 9, 31.07.2009, 1800-2100 m, Akinci 1299.

Lotus aegaeus (Gris.) Boiss., 11, 10.06.2009, 850 m, Akinci 982;
13, 28.06.2009, 1550-1800 m, Akinci 1178. iran-Turan Elementi.
Hymenocarpus circinnatus (L.) Savi, 11, 01.05.2009, 850 m,
Akinc1 513; 11, 10.06.2009, 850 m, Akinc1 956. Akdeniz Elementi.
Anthyllis vulneraria L. subsp. pulchella (Vis.) Bornm., 9,
31.07.2009, 1800-2100 m, Akinct 1332.

Hippocrepis emerus (L.) Lassen subsp. emeroides (Boiss. &
Sprun.) Lassen, 30, 01.05.2009, 800-1000 m, Akinci 481.

Coronilla scorpioides (L.) Koch, 6, 20.05.2009, 900-1000 m, Akinci
659.

Securigera parviflora (Desf.) Lassen, 12, 01.05.2009, 900 m,
Akinc1 490. Dogu Akdeniz Elementi.

Securigera grandiflora Lassen, 6, 20.05.2009, 900-1000 m, Akinci
668. Endemik (LC). Dogu Akdeniz Elementi.

Securigera varia L., 13, 24.07.2008, 1550-1800 m, Akinc1 95; 12,
10.06.2009, 900 m, Akinci 1059.

Onobrychis montana DC. subsp. cadmea (Boiss.) P. W. Ball, 29,
20.05.2009, 1450 m, Akinci691; 28, 31.07.2009, 2100-2300m,
Akincr 1359.

Onobrychis oxydonta Boiss. var. armena (Boiss. & Huet) Aktoklu,
13, 24.07.2008, 1550-1800 m, Akinct 169. Endemik (LC).
Onobrychis argyrea Boiss. subsp. argyrea, 20, 10.06.2009, 800 m,
Akinci 940. Endemik (LC), fran-Turan Elementi.

31. ROSACEAE

Prunus divaricata Ledeb. subsp. divaricata, 4, 19.04.2009, 1500-
1700 m, Akinci 299.

Cerasus vulgaris Miller, 29, 20.05.2009, 1450 m, Akinci 693.
Cerasus avium (L.) Moench., 20, 01.05.2009, 800 m, Akinc1 449.
Amygdalus communis L., 13, 24.07.2008, 1550-1800 m, Akinci
110.

Rubus sanctus Schreber, 1, 31.07.2009, 800 m, Akinci 1429.
Potentilla bifurca L. subsp. orientalis (Juz.) Sojak, 2, 10.06.2009,
750 m, Akinc1 912.

Potentilla recta L., 13, 24.07.2008, 1550-1800 m, Akinci1 179; 25,
28.06.2009, 1700-1800 m, Akinci 1074.

Potentilla reptans L., 13, 24.07.2008, 1550-1800 m, Akinc1 65.
Potentilla speciosa Willd., 9, 31.07.2009, 2100 m, Akinc1 1304.
Geum heterocarpum Boiss., 24, 20.05.2009, 1750 m, Akinc1 726.
Sanguisorba minor Scop. subsp. muricata (Spach) Brig., 14,
24.07.2008, 1600 m, Akinct 37; 17, 20.05.2009, 1500 m, Akinct 638.
Rosa canina L., 4, 14.03.2010, 1500-1700m, Akinc1 1482.
Cotoneaster nummularia Fisch. & C.A. Mey., 13, 24.07.2008,
1550-1800 m, Akinci 134; 20, 10.06.2009, 800 m, Akinct 955; 9,
31.07.2009, 1800-2100 m, Akinci 1336. Dogu Akdeniz Elementi.
Crataegus orientalis Pallans ex M. Bieb. var. orientalis, 14,
24.07.2009, 1600 m, Akmct 12; 13, 24.07.2008, 1550-1800 m,
Akinci 195; 25, 28.06.2009, 1700-1800 m, Akinci 1239.

Crateagus monogyna Jacq. subsp. monogyna, 2, 01.05.2009, 750
m, Akinci 388.

Sorbus umbellata Fritsch., 14, 24.07.2008, 1600 m, Akinc1 27; 9,
31.07.2009, 1800-2100 m, Akinci 1346.

Sorbus torminalis (L.) Crantz var. torminalis, 8, 20.05.2009, 1450
m, Akinci 546. Avrupa-Sibirya Elementi.

Cydonia oblonga Miller, 8, 20.05.2009, 1450 m, Akinci 529.
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Pyrus communis L. subsp. communis, 17, 20.05.2009, 1500 m,
Akinci 643.

32. LYTHRACEAE

Punica granatum L., 1, 10.06.2009, 800 m, Akinc1 994.

Lythrum salicaria L., 13, 24.07.2008, 1550-1800 m, Akinc1 91; 22,
31.07.2009, 1600-1800 m, Akinct 1436. Avrupa-Sibirya Elementi.
33. ONAGRACEAE

Epilobium angustifolium L., 9, 31.07.2009, 1800-2100 m, Akinct
1343.

Epilobium hirsutum L., 13, 24.07.2008, 1550-1800 m, Akinci 138.
Epilobium montanum L., 13, 24.07.2008, 1550-1800 m, Akinct
105. Avrupa-Sibirya Elementi.

Epilobium lanceolatum Seb. & Mauri., 25, 28.06.2009, 1700-1800
m, Akinci 1242.

34. CUCURBITACEAE

Bryonia multiflora Boiss. & Heldr., 8, 20.05.2009, 1450 m, Akinct
537. [ran-Turan Elementi.

35. CRASSULACEAE

Umbilicus luteus (Huds.) Webb. & Berthel., 6, 10.06.2009, 900-
1000 m, Akinct 1033; 4, 14.03.2010, 1500-1700 m, Akinci 1483.
Rosularia libanotica (Lab.) Muirhead, 13, 24.07.2008, 1550-1800
m, Akinci 136.

Rosularia sempervivum (M.Biem.) A.Berger subsp. sempervivum,
27,31.07.2009, 2450 m, Akinc1 1374.

Prometheum aizoon (Fenzl.) ‘t Hart, 27, 31.07.2009, 2450 m,
Akinct 1383, fran-Turan Elementi.

Sedum amplexicaule DC. subsp. tenuifolium (Sm.) Greuter &
Burdet, 13, 24.07.2008, 1550-1800 m, Akimci 143; 938; 25,
28.06.2009, 1700-1800 m, Akinct 1099. Akdeniz Elementi.

Sedum acre L. subsp. acre, 25, 28.06.2009, 1700-1800 m, Akinci
1086.

Sedum album L., 13, 24.07.2008, 1550-1800 m, Akinci 184; 23,
28.06.2009, 1800 m, Akimci 1112; 9, 31.07.2009, 1800-2100 m,
Akincr 1317.

Sedum hispanicum L., 28, 31.07.2009, 2100-2300m, Akinct 1363.
Sedum pallidum Bieb., 6, 20.05.2009, 900-1000 m, Akinci 663.

36. GROSSULARIACEAE

Ribes orientale Desf., 13, 24.07.2008, 1550-1800 m, Akinc1 153.

37. APIACEAE

Eryngium falcatum Delar., 21, 31.07.2009, 1250 m Akinci 1425.
Dogu Akdeniz Elementi.

Eryngium bourgatii Gouan subsp. heldreichii (Boiss.) Davis, 14,
24.07.2008, 1600 m, Akinci 34. Dogu Akdeniz Elementi.

Eryngium campestre L. var. virens Link., 20, 10.06.2009, 800 m,
Akinct 946.

Anthriscus nemorosa (Bieb.) Sprengel., 8, 20.05.2009, 1450 m,
Akinci 523; 24, 20.05.2009, 1750 m, Akinci 727.

Scandix stellata Banks. & Sol., 20, 01.05.2009, 800 m, Akinci 454.
Scandix australis L. subsp. grandiflora (L.) Thell., 1, 01.05.2009,
800 m, Akinc1 431.

Smyrnium connatum Boiss. & Kotschy, 17, 20.05.2009, 1500 m,
Akiner 621; 23, 28.06.2009, 1800 m, Akinct 1137. Dogu Akdeniz
Elementi.

Bunium microcarpum (Boiss.) Freyn. subsp. microcarpum, 13,
24.07.2008, 1550-1800 m, Akinct 162; 6, 20.05.2009, 900-1000 m,
Akincr 648; 23, 28.06.2009, 1800 m, Akinct 1152. Dogu Akdeniz
Elementi.

Pimpinella tragium Vill. subsp. polyclada (Boiss. & Heldr.) Tutin,
9, 31.07.2009, 1800-2100m, Akinct 1338.

Pimpinella tragium Vill. subsp. lithophila (Schischkin) Tutin, 27,
31.07.2009, 2450 m, Akincr 1382.

Pimpinella tragium Vill. subsp. pseudotragium (DC.) Matthews, 1,
01.05.2009, 800 m, Akinct 425; 20, 01.05.2009, 800 m, Akinci 457.
fran-Turan Elementi

Foeniculum vulgare Miller, 2, 28.06.2009, 750 m, Akinct 1270.
Prangos uechtritzii Boiss. & Hausskn., 19, 20.05.2009, 1400-1500
m Akinci 607. Endemik (LC). Iran-Turan Elementi.

Falcaria vulgaris Bernh., 13, 24.07.2008, 1550-1800 m, Akinc1 189;
2,28.06.2009, 750 m, Akinct 1273.

Johrenia dichotoma DC., 20, 10.06.2009, 800 m, Akinc1 951; 13,
24.07.2009, 1550-1800 m, Akinc1 97.

Johrenia alpina (Fenzl) Fenzl, 9, 31.07.2009, 1800-2100 m, Akinci
1307. Endemik (LC). Dogu Akdeniz Elementi.

Ferulago humilis Boiss., 6, 20.05.2009, 900-1000 m, Akici 679.
Endemik (LC), Dogu Akdeniz Elementi.

Ferulago pachyloba (Fenzl) Boiss., 9, 31.07.2009, 1800-2100 m,
Akinci 1329. Endemik (VU).

Opopanax hispidus (Friv.) Gris., 23, 28.06.2009, 1800 m, Akinci
1111;27,31.07.2009, 2450 m, Akinc1 1410.

Peucedanum depauperatum Boiss. & Ball., 11, 10.06.2009, 850 m,
Akinc1 969. Dogu Akdeniz Elementi

Zosima absinthifolia (Vent.) Link, 6, 19.04.2009, 900-1000 m,
Akinci 278.

Tordylium apulum L., 17, 20.05.2009, 1500 m, Akinci 639.
Akdeniz Elementi.

Tordylium syriacum L., 2, 01.05.2009, 750 m, Akinci 367; 12,
10.06.2009, 900 m, Akinct 1054. Dogu Akdeniz Elementi

Torilis ucranica Sprengel., 2, 28.06.2009, 750 m, Akinci 1286.
Turgeniopsis foeniculacea (Fenzl) Boiss., 25, 28.06.2009, 1700-
1800 m, Akinci 1097.

Caucalis platycarpos L., 15, 02.04.2009, 1500-1600 m, Akinc1 240;
6, 20.05.2009, 900-1000 m, Akinc1 664.

Daucus carota L., 13, 24.07.2008, 1550-1800 m, Akinc1 116; 22,
31.07.2009, 1600-1800 m, Akinci 1431.

Artedia squamata L., 24, 20.05.2009, 1750 m, Akinci 722; 20,
10.06.2009, 800 m, Akinci 938.

38. ARALIACAEA

Hedera helix L. f. helix 8, 20.05.2009, 1450 m, Akinc1 559.

39. ADOXACEAE

Sambucus ebulus L., 13, 24.07.2008, 1550-1800 m, Akinci 52.
Avrupa-Sibirya Elementi.

40. CAPRIFOLIACEAE

Lonicera orientalis Lam., 9, 31.07.2009, 1800-2100 m, Akinci
1325. Endemik (LC).

Lonicera etrusca Santi. var. etrusca, 1,10.06.2009, 800 m, Akinci
1003. Akdeniz Elementi.

Valeriana alliariifolia Adams., 13, 24.07.2008, 1550-1800 m,
Akinci 58.

Valeriana sisymbriifolia Vhal, 23, 28.06.2009, 1800 m, Akinci
1144. iran-Turan Elementi.

Valeriana dioscoridis Sm., 20, 01.05.2009, 800 m, Akinci 456.
Dogu Akdeniz Elementi.

Valeriana tuberosa L., 8, 20.05.2009, 1450 m, Akinci 544.
Centranthus longiflorus Stev. subsp. longiflorus, 13, 24.07.2008,
1550-1800 m, Akinct 70; 23, 28.06.2009, 1800 m, Akinct 1159. iran-
Turan Elementi.

Valerianella vesicaria (L.) Moench, 12, 01.05.2009, 900 m, Akinci
502.

Morina persica L., 12, 10.06.2009, 900 m, Akinc1 1038. Iran-Turan
Elementi.

Dipsacus laciniatus L., 2, 10.06.2009, 750 m, Akinci 904.

Scabiosa columbaria L. subsp. ochroleuca (L.) Celak. var.
webbiana Matthews, 13, 24.07.2008, 1550-1800 m, Akinci 161; 27,
31.07.2009, 2450 m, Akinci 1375.

Scabiosa argentea L., 2, 10.06.2009, 750 m, Akinc1 903.

Scabiosa hispidula Boiss., 6, 10.06.2009, 900-1000 m, Akinc1 1017.
Scabiosa micrantha Desf., 25, 28.06.2009, 1700-1800 m, Akinci
1095.

Scabiosa calocephala Boiss., 13, 28.06.2009, 1550-1800 m, Akinci
1201; 2, 28.06.2009, 750 m, Akinc1 1287. iran-Turan Elementi.
Scabiosa rotata Bieb., 13, 24.07.2008, 1550-1800 m, Akinc1 55; 13,
28.06.2009, 1550-1800 m, Akinci 1227. fran-Turan Elementi.
Pterocephalus plumosus (L.) Coulter., 2, 10.06.2009, 750 m, Akinct
908; 12, 10.06.2009, 900 m, Akinci 1058.

Pterocephalus pinardii Boiss., 9, 31.07.2009, 1800-2100 m, Akinct
1295. Endemik (LC). Dogu Akdeniz Elementi.

41. ASTERACEAE

Xanthium spinosum L., 13, 24.07.2008, 1550-1800 m, Akine1 110.
Xanthium strumarium L. subsp. strumarium, 1, 31.07.2009, 800
m,, Akinci 1439.

Inula oculus-christi L., 13, 24.07.2008, 1550-1800 m, Akinc1 132;
13, 28.06.2009, 1550-1800 m, Akinct 1236. Avrupa-Sibirya
Elementi.

Inula viscosa (L.) Aiton, 13, 24.07.2008, 1550-1800 m, Akinc1 112
ve 139; 13, 28.06.2009, 1550-1800 m, Akinci 1190. Akdeniz
Elementi.

Pulicaria dysenterica (L.) Bernh., subsp. dysenterica 13,
24.07.2008, 1550-1800 m, Akinet 117.

Helichrysum pallasii (Spreng.) Ledeb., 28, 31.07.2009, 2100-
2300m, Akinci 1358. Iran-Turan Elementi.
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Helichrysum plicatum DC. subsp. plicatum, 2, 24.07.2008, 750 m,
Akinct 2; 13, 24.07.2008, 1550-1800 m, Akmci 67 ve 162; 13,
28.06.2009, 1550-1800 m, Akinct 1203; 9, 31.07.2009, 1800-2100m,
Akinct 1312.

Helichrysum armenium DC. subsp. araxinum (Kirp.) Takht., 2,
24.07.2008, 750 m, Akinci 19. fran-Turan Elementi.

Helichrysum luteoalbum (L.) Rchb., 13, 24.07.2008, 1550-1800 m,
Akinci 188; 2, 01.05.2009, 750 m, Akinci 343.

Filago arvensis L., 6, 20.05.2009, 900-1000 m, Akinci 662; 2,
10.06.2009, 750 m, Akinci 945.

Erigeron cilicicus Boiss. ex Vierh., 13, 24.07.2008, 1550-1800 m,
Akinci 69. Endemik (LC). Akdeniz Elementi.

Conyza canadensis (L.) Cronquist, 2, 28.06.2009, 750 m, Akinci
1269; 6, 07.11.2009, 900-1000 m, Akinci 1455.

Bellis perennis L., 15, 02.04.2009, 1500-1600 m, Akinci 242.
Avrupa-Sibirya Elementi.

Doronicum orientale Hoffm., 6, 19.04.2009, 900-1000 m, Akinci
292.

Senecio vernalis Waldst. & Kit., 13, 24.07.2008, 1550-1800 m,
Akinci 65; 2, 01.05.2009, 750 m, Akinci 394; 1, 01.05.2009, 800, m,
Akinct1 427, 23, 28.06.2009, 1800 m, Akinct 1123.

Senecio tauricolus Matthews, Akdag Yangm Kulesi kuzeyi,
28.06.2009, 1700-1800 m, Akinct 1070. Endemik (LC). iran-Turan
Elementi.

Senecio pseudo-orientalis Schischkin, 13, 24.07.2008, 1550-1800
m, Akinci 190, 9, 31.07.2009, 1800-2100m, Akinci 1302. iran-Turan
Elementi.

Turanecio bulghardaghensis (Soldano) Hamzaoglu, 9, 31.07.2009,
1800-2100m, Akinct 1300. Endemik (LC). Dogu Akdeniz Elementi.
Tussilago farfara L., 13, 24.07.2008, 1550-1800 m, Akinc1 131; 5,
02.04.2009, 1350-1500 m, Akinci 220; 15, 02.04.2009, 1500-1600
m, Akinci 233. Avrupa-Sibirya Elementi.

Anthemis cretica L. subsp. anatolica (Boiss.) Grierson, 6,
10.06.2009, 900-1000 m, Akinci 1034,

Anthemis kotschyana Boiss. var. kotschyana, 1, 10.06.2009, 800
m, Akinci 987.

Anthemis kotschyana Boiss. var. discoidea Bornm., 6, 10.06.2009,
900-1000 m, Akinc1 1018.

Anthemis fumariifolia Boiss., 10, 01.05.2009, 850 m, Akinc1 469.
Endemik (LC). Iran-Turan Elementi.

Anthemis pungens Yavin, 3, 19.04.2009, 800 m, Akinc1 258; 12,
01.05.2009, 900 m, Akinc1 484. Endemik (NT).

Cota tinctoria (L.) J.Gay ex Guss. var. tinctoria, 14, 24.07.2008,
1600 m, Akinci 46.

Cota coelopoda (Boiss.) Boiss. var. bourgaei (Boiss.) U.Ozbek &
Vural, 12, 10.06.2009, 900 m, Akinci 1055.

Achillea santolinoides Lag. Subsp. wilhelmsii (K.Koch) Greuter,
25, 28.06.2009, 1700-1800 m, Akinci 1239. fran-Turan Elementi.
Achillea kotschyi Boiss. subsp. kotschyi, 28, 31.07.2009, 2100-
2300m, Akinct 1349; 27, 31.07.2009, 2450 m, Akinc1 1388.

Achillea setacea Waldst. & Kit., 13, 24.07.2008, 1550-1800 m,
Akiner 175; 13, 28.06.2009, 1550-1800 m, Akinci 1193. Avrupa-
Sibirya Elementi.

Achillea arabica Kotschy, 13, 24.07.2008, 1550-1800 m, Akinc1 77,
146 ve 163; 20, 10.06.2009, 800 m, Akinci 953; 13, 28.06.2009,
1550-1800 m, Akinct 1232. iran-Turan Elementi.

Achillea cappadocica Hausskn. & Bornm., 13, 24.07.2008, 1550-
1800 m, Akinct 131; 6, 10.06.2009, 900-1000 m, Akinci 1022; 25,
28.06.2009, 1700-1800 m, Akinci 1083; 23, 28.06.2009, 1800 m,
Akinct 1141; 27 alt kesimleri, 31.07.2009, 2100-2300m, Akinci
1354. Endemik (LC). Iran-Turan Elementi.

Tanacetum cilicicum (Boiss.) Grierson, 25, 28.06.2009, 1700-1800
m, Akinci 1082. Dogu Akdeniz Elementi.

Tanacetum balsamita L., 13, 24.07.2008, 1550-1800 m, Akinc1 144
ve 182.

Tripleurospermum oreades (Boiss.) Rech. subsp. oreades, 6,
19.04.2009, 900-1000 m, Akinci 282; 16, 19.04.2009, 1500 m,
Akinci 314,

Artemisia absinthium L., 13, 24.07.2008, 1550-1800 m, Akinc1 94;
25, 28.06.2009, 1800 m, Akinci 1078.

Gundelia tournefortii L. var. tournefortii, 29, 20.05.2009, 1450 m,
Akinci 699. fran-Turan Elementi.

Cirsium arvense (L.) Scop., 13, 24.07.2008, 1550-1800 m, Akinc1
181.

Cirsium leucocephalum (Wild.) spreng. subsp. leucocephalum, 27,
31.07.2009, 2450 m, Akinci 1409. iran-Turan Elementi.
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Cirsium libanoticum DC. subsp. arachnoideum Davis & Paris, 23,
28.06.2009, 1800 m, Akinci 1164. fran-Turan Elementi.

Picnomon acarna (L.) Cass., 14, 24.07.2008, 1600 m, Akinci 40;
21, 31.07.2009, 1250 m, Akinci 1411. Akdeniz Elementi.
Ptilostemon afer (Jacq.) Greuter. subsp. eburneus Greuter, 13,
24.07.2008, 1550-1800 m, Akmct 100; 13, 28.06.2009, 1550-1800
m, Akinci 1175. Endemik (LC).

Carduus nutans L. subsp. nutans, 13, 24.07.2008, 1550-1800 m,
Akinci 124,

Tyrimnus leucographus (L.) Cass., 2, 01.05.2009, 750 m, Akinci
352;9,20.05.2009, 1450 m Akinci 519. Dogu Akdeniz Elementi.
Jurinea consanguinea DC., 12, 10.06.2009, 900 m, Akinc1 1041.
Centaurea aggregata Fisch. et Mey. subsp. aggregata, 1,
10.06.2009, 800 m, Akinct 1004; 21, 31.07.2008, 1250 m, Akinct
1423.

Centaurea virgata Lam., 14, 24.07.2008, 1600 m, Akinci 12. iran-
Turan Elementi.

Centaurea cheirolopha (Fenzl) Wagenitz, 14, 24.07.2008, 1600 m,
Akiner 21; 20, 10.06.2009, 800 m, Akincr 939; 6, 10.06.2009, 900-
1000 m, Akinci 1024; 25, 28.06.2009, 1700-1800 m, Akinci 1064.
Dogu Akdeniz Elementi.

Centaurea drabifolia Sm. subsp. cappadocica (DC.) Wagenitz, 27,
31.07.2009, 2450 m, Akinci 1381.

Centaurea solstitialis L. subsp. solstitialis, 21, 31.07.2009, 1250 m,
Akinci 1417.

Centaurea iberica Trev. ex Spengel., 13, 24.07.2008, 1550-1800 m,
Akinct 194.

Centaurea urvillei DC. subsp. urvillei, 2, 19.04.2009, 750 m,
Akinci 246. Dogu Akdeniz Elementi.

Psephellus mucronifer (DC.) Wagenitz, 28, 31.07.2009, 2100-
2300m, Akinci 1360. Endemik (LC), iran-Turan Elementi.

Cyanus triumfettii (All.) Dostal ex A.Love & D.Love, subsp.
triumfettii, 15, 20.05.2009, 1500-1600 m, Akinct 568; 19,
20.05.2009, 1400-1500 m, Akmci 612; 24, 20.05.2009, 1750 m,
Akinci 735; 6, 10.06.2009, 900-1000 m, Akinci 1027.

Crupina crupinastrum (Moris) Vis., 24, 20.05.2009, 1750 m,
Akinci 740; 1, 10.06.2009, 800 m, Akinci 1009.

Chnicus benedictus L., 2, 01.05.2009, 750 m, Akinci 372.
Carthamus dentatus (Forssk.) Vahl, 2, 28.06.2009, 750 m, Akinci
1293.

Carlina olygocephala Boiss. & Kotschy subsp. olygocephala, 21,
31.07.2009, 1250 m, Akinci 1414.

Xeranthemum annuum L., 2, 10.06.2009, 750 m, Akinc1 915; 21,
31.07.2009, 1250 m, Akinct 1424.

Xeranthemum inapertum (L.) Miller, 29, 20.05.2009, 1450 m,
Akinct 695.

Chardinia orientalis (L.) Kuntze, 11, 10.06.2009, 850 m, Akinc1
968. Iran-Turan Elementi

Echinops ritro L., 14, 24.07.2008, 1600 m,Akinct 27; 22,
31.07.2009, 1600-1800 m, Akinct 1434. Akdeniz Elementi.
Echinops spinosisismus Tura subsp. bithynicus (Boiss.) Greuter,
21, 31.07.2009, 1250 m, Akinci 1416. fran-Turan Elementi.
Scolymus hispanicus L. subsp. hispanicus, 2, 28.06.2009, 750 m,
Akinct 1292. Akdeniz Elementi.

Cichorium intybus L., 14, 24.07.2008, 1600 m, Akinci 49.
Cichorium pumilum L., 2, 10.06.2009, 750 m, Akinci 925. Dogu
Akdeniz Elementi.

Scorzonera laciniata L. subsp. laciniata, 8, 20.05.2009, 1450 m,
Akinci 559.

Scorzonera cana (C.A. Mayer) Hoffm. var. jacquiniana (W.Koch)
D.F.Chamb., 2, 01.05.2009, 750 m, Akinc1 357.

Scorzonera cana (C.A. Mayer) Hoffm. var. radicosa (Boiss.)
D.F.Chamb., 27, 31.07.2009, 2450 m, Akinc1 1384 ve 1387.
Scorzonera mollis Bieb. subsp. szowitzii (DC.) D.F.Chamb., 11,
01.05.2009, 850 m, Akinct 511. iran-Turan Elementi.

Scorzonera cinerea Boiss., 9, 31.07.2009, 1800-2100 m, Akinci
1339. iran-Turan Elementi.

Scorzonera tomentosa L., 23, 28.06.2009, 1800 m, Akinc1 1131; 27,
31.07.2009, 2450 m, Akinct 1380. Endemik (LC). Iran-Turan
Elementi.

Tragopogon porrifolius L. subsp. longirostris (Sch.Bip.) Greuter
var. longirostris, 2, 01.05.2009, 750 m, Akinci 351.

Tragopogon coloratus C.A.Meyer, 25, 28.06.2009, 1700-1800 m,
Akinc1 1065. fran-Turan Elementi.

Tragopogon latifolius Boiss. var. latifolius, 25, 28.06.2009, 1700-
1800 m, Akinct 1067. iran-Turan Elementi.
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Tragopogon latifolius Boiss. var. angustifolius Boiss., 23,
28.06.2009, 1800 m, Akinci 1135. fran-Turan Elementi.
Tragopogon buphthalmoides (DC.) Boiss. var. buphthalmoides,
14, 24.07.2008, 1600 m, Akinci 44.

Leontodon asperrimus (Willd.) Endl., 25, 28.06.2009, 1700-1800
m, Akimc1 1244; 27, 31.07.2009, 2450 m, Akinc1 1394. fran-Turan
Elementi.

Leontodon crispus Vill. subsp. asper (Waldst. & Kit.) Rohl. var.
setulosus (Hal.) Kupicha, 23, 28.06.2009, 1800 m, Akinc1 1120.
Leontodon oxylepis Boiss. & Heldr., 13, 28.06.2009, 1550-1800 m,
Akinci 1191. Dogu Akdeniz Elementi.

Picris hieracioides L. subsp. hieracioides, 6, 20.05.2009, 900-1000
m, Akinci 678. Avrupa-Sibirya Elementi.

Sonchus asper (L.) Hill subsp. glaucescens (Jord.) Ball, 2,
01.05.2009, 750 m, Akinct 359.

Hieracium pannosum Boiss., 14, 24.07.2008, 1600 m, Akinci 48,
13, 24.2008, 1550-1800 m, Akinct 59; 23, 28.06.2009, 1800 m,
Akinci 1108. Dogu Akdeniz Elementi.

Pilosella piloselloides (Vill.) Sojak. subsp. magyarica (Peter)
S.Braut & Greuter, 20, 10.06.2009, 800 m, Akinct 954; 25,
28.06.2009, 1700-1800 m, Akinct 1068.

Pilosella procera (Fr.) F.W.Schultz & Sch.Bip., 23, 28.06.2009,
1800 m, Akinci 1115.

Pilosella x mascukensis (Litw. & Zahn) Sojak, 23, 28.06.2009, 1800
m, Akinci 1115.

Lactuca mulgedioides (Vis. & Pangéic) Boiss. & Kotschy ex Boiss,
25, 28.06.2009, 1700-1800 m, Akinci 1089; 23, 28.06.2009, 1800 m,
Akincr 1109.

Lactuca hispida DC., 18, 20.05.2009, 1400 m, Akinct 719.

Lactuca serriola L., 2, 28.06.2009, 750 m, Akinct 1271. Avrupa-
Sibirya Elementi.

Lactuca orientalis (Boiss.) Boiss., 13, 24.07.2008, 1550-1800 m,
Akinci 149; 9, 31.07.2009, 1800-2100 m, Akinc1 1341. iran-Turan
Elementi

Taraxacum montanum (C.A.Meyer) DC., 13, 24.07.2008, 1550-
1800 m, Akinci 63. fran-Turan Elementi.

Taraxacum stevenii DC., 16, 19.04.2009, 1500 m, Akinc1 317. iran-
Turan Elementi.

Taraxacum officinale Weber, 2, 01.05.2009, 750 m, Akinci 389.
Chondrilla juncea L., 2, 28.06.2009, 750 m, Akinci 1279.

Crepis reuterana Boiss. subsp. reuterana, 10, 01.05.2009, 850 m,
Akiner 472; 29, 20.05.2009, 1450 m, Akinct 692. Dogu Akdeniz
Elementi.

Crepis alpina L., 25, 28.06.2009, 1700-1800 m, Akinct 1243.
Crepis foetida L. subsp. rhoeadifolia (Bieb.) Celak., 2, 10.06.2009,
750 m, Akinc1 898; 13, 28.06.2009, 1550-1800 m, Akinci 1211, 1448
ve 1456.

Crepis sancta (L.) Babcock, 15, 02.04.2009, 1500-1600 m, Akinci
239; 6, 19.04.2009, 900-1000 m, Akinct 285; 2, 19.04.2009, 750 m,
Akinci 298.

42. CAMPANULACEAE

Campanula psilostachya Boiss. & Kotschy, 6, 10.06.2009, 900-
1000 m, Akimer 1026; 25, 28.06.2009, 1700-1800 m, Akinci 1080.
Endemik (NT).

Campanula glomerata L. subsp. hispida (Witasek) Hayek, 25,
28.06.2009, 1700-1800 m, Akinc1 1072; 13, 28.06.2009, 1550-1800
m, Akinci 1220. Avrupa-Sibirya Elementi.

Asyneuma limonifolium (L.) Jonchen subsp. limonifolium, 12,
10.06.2009, 900 m, Akinci 1050; 23, 28.06.2009, 1800 m, Akinct
1121.

Michauxia campanuloides L'Herit ex Aiton., 6, 10.06.2009, 900-
1000 m, Akinct 1019. Dogu Akdeniz Elementi.

Michauxia tchihatchewii Fisch. & Mey., 23, 28.06.2009, 1800 m,
Akinct 1145. Endemik (NT), Dogu Akdeniz Elementi.

Legousia pentagonia (L.) Thellung, 6, 10.06.2009, 900-1000 m,
Akinci 1028. Dogu Akdeniz Elementi.

43. ERICACEAE

Erica manipuliflora Salisb., 23, 28.06.2009, 1800 m, Akinc1 1125.
44. PRIMULACEAE

Primula acaulis (L.) L. subsp. acaulis, 15, 02.04.2009, 1500-1600
m, Akinci 232. Avrupa-Sibirya Elementi.

Androsace maxima L., 16, 19.04.2009, 1500 m, Akinci 310; 15,
20.05.2009, 1500-1600 m, Akinct 592.

Cyclamen cilicium Boiss. & Heldr., 6, 07.11.2009, 900-1000 m,
Akinct 1444. Endemik (NT).

Anagallis arvensis L. var. caerulea (L.) Gouan., 17, 20.05.2009,
1500 m, Akinci 316 ve 320; 17, 20.05.2009, 1500 m, Akinci 635.

45. STYRACACEAE

Styrax officinalis L., 6, 20.05.2009, 900-1000 m, Akinci 666.

46. OLEACEAE

Jasminum fruticans L., 2, 01.05.2009, 750 m, Akimci 383; 1,
10.06.2009, 800 m, Akinci1 1007. Akdeniz Elementi

Fraxinus ornus L. subsp. cilicica (Lingelsh.) Yalt., 12, 01.05.2009,
900 m, Akinc1 496. Endemik (LC). Dogu Akdeniz Elementi.

47. APOCYNACEAE

Vinca major L. subsp. major, 1, 01.05.2009, 800 m, Akinci 429.
Akdeniz Elementi

Vinca herbacea Waldst. & Kit.,, 19, 20.05.2009, 1400-1500 m,
Akinc1 604; 18, 20.05.2009, 1400 m, Akinct 703.

Cynanchum acutum L. subsp. acutum, 2, 28.06.2009, 750 m,
Akinci 1284.

Vincetoxicum tmoleum Boiss., 20, 10.06.2009, 800 m, Akinci 937.
iran-Turan Elementi.

Cionura erecta (L.) Griseb., 1, 10.06.2009, 800 m, Akinci 993.
Dogu Akdeniz Elementi.

48. GENTIANACEAE

Centaurium erythraea Rafn. subsp. turcicum (Velen) Melderis, 13,
24.07.2008, 1550-1800 m, Akinci 68.

Centaurium pulchellum (Swartz) Druce, 2, 10.06.2009, 750 m,
Akinc1 913.

49. CONVOLVULACEAE

Convolvulus arvensis L., 13, 10.06.2009, 1550-1800 m, Akinci
1194.

Convolvulus betonicifolius Miller subsp. betonicifolius, 13,
10.06.2009, 1550-1800 m, Akinci 1175.

Convolvulus compactus Boiss., 1, 10.06.2009, 800 m, Akinct 950.
Iran-Turan Elementi.

Convolvulus holosericeus Bieb. subsp. holosericeus, 2, 10.06.2009,
750 m, Akinc1 921.

Convolvulus scammonia L., 1, 10.06.2009, 800 m, Akinci 996.
Dogu Akdeniz Elementi.

Convolvulus stachydifolius Choisy, 13, 28.06.2009, 1550-1800 m,
Akinci 1179. fran-Turan Elementi.

Cuscuta brevistyla A. Braun., 28, 31.07.2009, 2100-2300m, Akinc1
1348.

50. BORAGINACEAE

Heliotropium europaeum L., 2, 28.06.2009, 750 m, Akinc1 1280.
Akdeniz Elementi.

Heliotropium dolosum De Not., 2, 10.06.2009, 750 m, Akinci 1063.
Lappula barbata (Bieb.) Giirke, 11, 10.06.2009, 850 m, Akinci 990.
fran-Turan Elementi.

Rochelia cancellata Boiss. & Bal., 15, 01.05.2009, 1500-1600 m,
Akinc1 587. Iran-Turan Elementi.

Rochelia disperma (L. fil.) C. Koch var. disperma, 2, 01.05.2009,
750 m, Akinci 340.

Asperugo procumbens L., 7, 19.04.2009, 1100 m, Akinc1 296.
Myosotis refracta Boiss. subsp. refracta, 8, 20.05.2009, 1450 m,
Akinct 555. Akdeniz Elementi.

Myosotis ramosissima Rochel Ex Schultes, 4, 10.06.2009, 1500-
1700 m, Akinc1 1248.

Myosotis alpestris F.W. Schmidt subsp. alpestris, 19, 20.05.2009,
1400-1500 m, Akinci 600.

Paracaryum racemosum (Schraber.) Britten var. racemosum, 11,
01.05.2009, 850 m, Akinct 509. Endemik (LC). fran-Turan elementi.
Paracaryum lithospermifolium (Lam.) Grande. subsp. cariense
(Boiss.) R. Mill var. cariense, 28, 31.07.2009, 2100-2300m, Akinc1
362. Dogu Akdeniz Elementi.

Cynoglossum montanum L., 13, 28.06.2009, 1550-1800 m, Akinc1
1214; 28, 31.07.2009, 2100-2300m, Akinct 1365.Avrupa-Sibirya
Elementi.

Buglossoides arvensis (L.) I.M. Johnst. subsp. sibthorpiana (Griseb.)
R.fern., 1619.04.2009, 1500 m, Akinc1 309.

Neatostemma apulum (L.) Johnston, 2, 01.05.2009, 750 m, Akinci
385. Akdeniz Elementi.

Echium italicum L., 17, 20.05.2009, 1500 m, Akinci 627. Akdeniz
Elementi.

Moltkia coerulea (Willd.) Lehm., 8, 20.05.2009, 1450 m, Akinct
543. iran-Turan Elementi.
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Onosma stenoloba Hausskn. ex H.Riedl, 15, 20.05.2009, 1500-1600
m, Akinct 569, 17, 20.05.2009, 1500 m, Akinci1 629. Endemik (LC),
fran-Turan elementi

Onosma sericea Willd., 23, 28.06.2009, 1800 m, Akinci 1157. iran-
Turan Elementi.

Onosma sieheana Hayek, 10, 01.05.2009, 850 m, Akinci 464.
Endemik (VU), iran-Turan Elementi.

Symphytum brachycalyx Boiss., 1, 10.06.2009, 800 m, Akinci
1000. Dogu Akdeniz Elementi.

Anchusa leptophylla Roemer & Schultes var. incana, 8,
20.05.2009, 1450 m, Akmci 558. Endemik (LC), fran-Turan
Elementi.

Anchusa hybrida Ten., 4, 19.04.2009, 1500-1700m, Akinci 306; 2,
01.05.2009, 750 m, Akmci 416; 15, 20.05.2009, 1500-1600 m,
Akinci 576. Akdeniz Elementi.

Anchusa azurea Miller var. azurea, 2, 20.05.2009, 750 m, Akinci
747. Akdeniz Elementi

Anchusa strigosa Labill., 21, 31.07.2009, 1250 m, Akinc1 1419.
Anchusa officinalis L., 3, 19.04.2009, 800 m, Akinc1 259. Avrupa-
Sibirya Elementi.

Nonea lutea (Desr.) Reichenb. Ex DC., 1 01.05.2009, 800 m, Akinct
435.

Nonea melanocarpa Boiss., 6, 19.04.2009, 900-1000 m, Akinci 287.
Iran-Turan Elementi.

Melanortocarya obtusifolia (Willd.) Selvi, 14, 24.07.2008, 1600 m,
Akinci 18. Dogu Akdeniz Elementi.

Alkanna orientalis (L.) Boiss. var. orientalis, 13, 24.07.2008, 1550-
1800 m, Akinct 61. iran-Turan Elementi.

Alkanna tinctoria (L.) Tausch subsp. tinctoria, 2, 19.04.2009, 750
m, Akinci 252. Akdeniz Elementi.

51. SOLANACEAE

Solanum americanum Mill., 2, 28.06.2009, 750 m, Akinct 1257.
Solanum dulcamara L., 1, 10.06.2009, 800 m, Akinct 1002.
Avrupa-Sibirya Elementi.

Datura stramonium L., 2, 28.06.2009, 750 m, Akinc1 1256.
Hyoscyamus reticulatus L., 1, 10.06.2009, 800 m, Akinct 1000.
iran-Turan Elementi

52. SCROPHULARIACEAE

Verbascum orientale (L.) All. subsp. orientale, 6, 20.05.2009, 900-
1000 m, Akinct 655. Dogu Akdeniz Elementi.

Verbascum cilicicum (Boiss. & Heldr.) O. Kuntze, 11, 10.06.2009,
850 m, Akinc1 992. Endemik (VU), Dogu Akdeniz Elementi.
Verbascum urceolatum Hub.-Mor., 13, 24.07.2008, 1550-1800 m,
Akinct 176. Endemik (NT). Dogu Akdeniz Elementi.

Verbascum splendidum Boiss., 2, 10.06.2009, 750 m, Akinc1 932.
Endemik (LC), Dogu Akdeniz Elementi.

Verbascum glomerulosum Hub.-Mor., 23, 28.06.2009, 1800 m,
Akincr 1172. Endemik (NT). Dogu Akdeniz Elementi.

Verbascum cheiranthifolium Boiss. var. pisidicum (Boiss. &
Heldr.) Murb., 2, 10.06.2009, 750 m, Akinct 930. Endemik (LC).
Scrophularia pulverulenta Boiss. et Noe, 13, 24.07.2008, 1550-
1800 m, Akinci 150; 23, 28.06.2009, 1800 m, Akinci 1167; 9,
31.07.2009, 1800-2100 m, Akinci 1301. Endemik (LC), iran-Turan
Elementi.

Scrophularia xanthoglossa Boiss. var. decipiens (Boiss. &
Kotschy) Boiss., 01.05.2009, 750 m, Akmci 360. Iran-Turan
Elementi.

Scrophularia scopolii (Hoppe ex) Pers var. scopolii, 15, 20.05.2009,
1500-1600 m, Akinci 586; 13, 24.07.2008, 1550-1800 m, Akinci
1176.

53. OROBANCHECEAE

Euphrasia pectinata Ten., 2, 10.06.2009, 750 m, Akinci 897.
Avrupa-Sibirya Elementi.

Orobanche nana Noe ex. G.Beck, 6, 20.05.2009, 900-1000 m,
Akinci 658.

Orobanche oxyloba (Reuter) G.Beck, 19, 20.05.2009, 1400-1500 m,
Akiner 601; 12, 10.06.2009, 900 m, Akinci 1041; 28, 31.07.2009,
2100-2300 m, Akinc1 1373.

Orobanche schultzii Mutel, 23, 28.06.2009, 1800 m, Akinci 1128.
Akdeniz Elementi.

Orobanche cilicica G.Beck, 18, 20.05.2009, 1400 m, Akinc1 711.
Orobanche caucasica G.Beck, 18, 20.05.2009, 1400 m, Akinci 707.
Orobanche caryophyllacea Smith, 6, 10.06.2009, 900-1000 m,
Akinct 1029.

Orobanche elatior Sutton, 12, 10.06.2009, 900 m, Akinci 1052; 13,
28.06.2009, 1550-1800 m, Akinci 1186.
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54. ACANTHACEAE

Acanthus hirsutus Boiss. subsp. hirsutus, 14, 24.07.2008, 1600 m,
Akinct 43; 6, 10.06.2009, 900-1000 m, Akinci 1035. Endemik (LC).
fran-Turan Elementi.

55. VERBENACEAE

Verbena officinalis L., 13, 24.07.2008, 1550-1800 m, Akinci 106; 2,
10.06.2009, 750 m, Akimct 906; 13, 28.06.2009, 1550-1800 m,
Akiner 1231.

56. LAMIACEAE

Ajuga orientalis L., 19, 20.05.2009, 1400-1500 m, Akinc1 611.
Ajuga chamaepitys (L.) Schreber. subsp. chia (Schreber.) Arcan.,
28, 31.07.2009, 2100-2300m, Akinci 1366.

Teucrium chamaedrys L. subsp. chamaedrys, 12, 10.06.2009, 900
m, Akimct 1040; 25, 28.06.2009, 1700-1800 m, Akinct 1103.
Avrupa-Sibirya Elementi.

Teucrium chamaedrys L. subsp. tauricola Rech. fil., 9, 31.07.2009,
1800-2100 m, Akinci 1306. Endemik (LC).

Teucrium montanum L. subsp. montanum 14, 24.07.2008, 1600
m, Akmc1 25; 13, 24.07.2008, 1550-1800 m, Akinci 107; 9,
31.07.2009, 1800-2100 m, Akinct 1298.

Teucrium polium L. subsp. polium 12, 10.06.2008, 900 m, Akinci
1060. Akdeniz Elementi.

Teucrium scordium L. subsp. scordioides (schreb.) Arcang., 28,
31.07.2009, 2100-2300m, Akinct 1372. Avrupa-Sibirya Elementi.
Scutellaria rubicunda Hornem. subsp. subvelutina (Rech fil.)
Edmondson, 12, 10.06.2008, 900 m, Akinc1 1039. Dogu Akdeniz
Elementi.

Scutellaria albida L. subsp. albida, 14, 24.07.2008, 1600 m, Akinci
8: 4, 24.07.2008, 1500-1700 m, Akinci 92. Oksin Elementi.
Scutellaria salviifolia Bentham., 10, 01.05.2009, 850 m, Akinci 461;
25, 28.06.2009, 1700-1800 m, Akinct 1102; 13, 28.06.2009, 1550-
1800 m, Akinci 1188. Endemik (LC).

Scutellaria orientalis subsp. pinnatifida J.R.Edm., 13, 28.06.2009,
1550-1800 m, Akinci 1215.

Phlomis armeniaca Willd., 28, 31.07.2009, 2100-2300m, Akinci
1363. Endemik (LC). iran-Turan Elementi.

Lamium garganicum L. subsp. striatum (Sm.) Hayek var.
striatum, 4, 19.04.2009, 1500-1700 m, Akinci 307; 2, 01.05.2009
Akinct 359; 23, 28.06.2009, 1800 m, Akinct 1143 ve Akinct 1170.
Lamium amplexicaule L. var. amplexicaule, 5, 02.04.2009, 1350—
1500 m, Akinci 223. Avrupa-Sibirya Elementi.

Lamium macrodon Boiss. & Huet, 2, 01.05.2009, Akinci 384. iran-
Turan Elementi.

Lamium orientale (Fisch. & C.A. Mey.) E.H.l.Krause, 1,
10.06.2009, 800 m, Akinci 997. Endemik (LC). Iran-Turan Elementi.
Marrubium parviflorum Fisch. & C.A. Mey. subsp. oligodon
(Boiss.) Seybold, 27, 31.07.2009, 2450 m, Akinct 1378. Endemik
(LC).

Marrubium astracanicum Jacq. subsp. astracanicum, 23,
28.06.2009, 1800 m, Akiner 1155.

Sideritis lanata L., 10, 01.05.2009, 850 m, Akinci 460. Dogu
Akdeniz Elementi.

Sideritis bilgerana P.H. Davis, 14, 24.07.2008, 1600 m, Akinc1 22;
9, 31.07.2009, 1800-2100m, Akmnci 1327. Endemik (VU). Dogu
Akdeniz Elementi.

Sideritis montana L. subsp. remota (d’Urv.) P.W. Ball ex
Heywood,c20, 10.06.2009, 800 m, Akimci 949. Dogu Akdeniz
Elementi.

Stachys cretica L. subsp. anatolica Rech. fil., 2, 10.06.2009, 750 m,
Akinci 926. Endemik (LC), fran-Turan Elementi.

Stachys rupestris Montbret & Aucher ex Bentham, 13, 28.06.2009,
1550-1800 m, Akinci 1228. Endemik (LC). Dogu Akdeniz Elementi.
Stachys lavandulifolia Vahl., 28, 31.07.2009, 2100-2300m, Akinci
1372. fran - Turan Elementi.

Stachys annua (L.) L. subsp. annua var. annua, 2, 01.05.2009, 750
m, Akinci 350. Dogu Akdeniz Elementi.

Stachys annua (L.) L. subsp. cilicica (Boiss.) Bhattarharjee, 2,
10.06.2009, 750 m, Akmct 909. Endemik (LC). Dogu Akdeniz
Elementi.

Stachys iberica Bieb. subsp. iberica var. iberica, 12, 10.06.2009,
900 m, Akinct 1042; 25, 28.06.2009, 1700-1800 m, Akinct 1069.
fran-Turan Elementi.

Stachys iberica Bieb. subsp. stenostachya (Boiss.) Rech., 11,
10.06.2009, 850 m, Akinct 967; 1, 10.06.2009, 800 m, Akincit 1010.
fran-Turan Elementi.

Nepeta italica L., 13, 24.07.2008, 1550-1800 m, Akinci 196.
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Nepeta nuda L. subsp. albiflora (Boiss.) Gams, 2, 10.06.2009, 750
m, Akinci 888 ve Akinci 910.

Nepeta cilicia Boiss., 13, 24.07.2008, 1550-1800 m, Akinct 115; 8,
20.05.2009, 1450 m, Akinci 554; 28, 31.07.2009, 2100-2300m,
Akinct 1306. Dogu Akdeniz Elementi.

Nepeta isaurica Boiss. & Heldr., 13, 24.07.2008, 1550-1800 m,
Akinct 62. Endemik (LC), Dogu Akdeniz Elementi.

Prunella vulgaris L., 2, 10.06.2009, 750 m, Akinct 909. Avrupa-
Sibirya Elementi.

Satureja cilicica P.H. Davis, 28, 31.07.2009, 2100-2300m, Akinc1
1350. Endemik (LC), Dogu Akdeniz Elementi.

Satureja hortensis L., 2, 28.06.2009, 750 m, Akinci 1267.
Clinopodium vulgare L. subsp. vulgare, 25, 28.06.2009, 1700-
1800 m, Akinci 1066. Avrupa-Sibirya Elementi.

Clinopodium graveolens subsp. rotundifolium (Pers.)  Govaerts,
18,20.05.2009, 1400 m, Akinci 706.

Micromeria myrtifolia Boiss. & Hohen., 11, 10.06.2009, 850 m,
Akinc1 963. Dogu Akdeniz Elementi.

Ziziphora clinopodioides Lam., 27, 31.07.2009, 2450 m, Akinci
1389. iran-Turan Elementi.

Ziziphora capitata L., 6, 20.05.2009, 900-1000 m, Akinc1 647. Iran-
Turan Elementi.

Salvia aucheri Bentham var. aucheri, 21, 31.07.2009, 1250 m,
Akinct 1420. Endemik (VU).

Salvia recognita Fisch. & Mey., 6, 10.06.2009, 900-1000 m, Akinci
1030. Endemik (LC). fran-Turan Elementi.

Salvia heldreichiana Boiss. ex Bentham, 25, 28.06.2009, 1700-1800
m, Akinci 1105. Endemik (LC), Dogu Akdeniz Elementi.

Salvia multicaulis Vahl, 18, 20.05.2009, 1400 m, Akinci 702. iran-
Turan Elementi.

Salvia absconditiflora (Montbret & Aucher ex Bentham) Greuter &
Burdet, 14, 24.07.2008, 1600 m, Akinci 4. Endemik (LC). fran-Turan
Elementi.

Salvia hypargeia Fisch. & Mey., 11, 10.06.2009, 850 m, Akinci
965. Endemik (LC), fran-Turan Elementi.

Salvia montbretii Bentham, 20, 10.06.2009, 800 m, Akinci 952.
iran-Turan Elementi.

Salvia brachyantha (Bordz.) Pobed. subsp. brachyantha, 6,
10.06.2009, 900-1000 m, Akimnci 1025; 23, 28.06.2009, 1800 m,
Akinci 1150. iran-Turan Elementi.

Salvia sclarea L., 12, 10.06.2009, 900 m, Akinc1 1061.

Salvia microstegia Boiss. & Bal, 1, 31.07.2009, 800 m, Akinci
1430. iran-Turan Elementi.

Salvia virgata Jacq., 15, 20.05.2009, 1500-1600 m, Akinct 571.
fran-Turan Elementi.

Salvia verticillata L. subsp. verticillata, 1, 10.06.2009, 800 m,
Akinci 1006. Avrupa-Sibirya Elementi.

Salvia verticillata L. subsp. amasiaca (Freyn & Bornm.) Bornm., 2,
10.06.2009, 750 m, Akinct 929. iran-Turan Elementi.

57. PLUMBAGINACEAE

Acantholimon acerosum (Willd.) Boiss. subsp. acerosum var.
acerosum, 25, 10.06.2009, 1700-1800 m, Akinct 1104. iran-Turan
Elementi.

Acantholimon armenum Boiss. & Huet. var. armenum, 13,
28.06.2009, 1550-1800 m, Akinc1 1234, fran-Turan Elementi.
Acantholimon kotschyi (Jaub. & Spach) Boiss., 13, 24.07.2009,
1550-1800 m, Akinc1 88. Endemik (VU). fran-Turan Elementi.
Acantholimon libanoticum Boiss., 23, 28.06.2009, 1800 m, Akinc1
1161. Dogu Akdeniz Elementi.

58. PLANTAGINACEAE

Globularia trichosantha Fisch. & Mey., 14, 24.07.2008, 1600 m,
Akincer 35.

Plantago major L. subsp. intermedia (Gilib) Lange, 13,
24.07.2009, 1550-1800 m, Akmct 113; 13, 28.06.2009, 1550-1800
m, Akinci1 1218.

Plantago lanceolata L., 14, 24.07.2008, 1600 m, Akinct 15; 15,
20.05.2009, 1500-1600 m, Akinct 589; 25, 28.06.2009, 1700-1800
m, Akinc1 1088 ve 1138.

Anarrhinum orientale Bentham., 2, 28.06.2009, 750 m, Akinci
1282. fran-Turan Elementi.

Linaria genistifolia (L.) Miller subsp. praealta (Boiss.) Davis, 13,
24.07.2008, 1550- 1800 m, Aknct 53; 9, 31.07.2009, 1800-2100 m,
Akinet 1318. Endemik (VU).

Linaria genistifolia (L.) Miller subsp. confertiflora (Boiss.) Davis,
13, 24.07.2008, 1550-1800 m, Akinci 102; 6, 28.06.2009, 1500-1700
m, Akict 1248; 22, 31.07.2009, 1600-1800 m, Akinci 1435.
Endemik (LC). Avrupa-Sibirya Elementi.

Linaria antilibanotica Rech., 23, 28.06.2009, 1800 m, Akinc1 1149.
fran-Turan Elementi.

Linaria corifolia Desf., 2, 20.05.2009, 750 m, Akinc1 754; 13,
28.06.2009, 1550-1800 m, Akinct 1181; 27, 31.07.2009, 2450 m,
Akinci 1405. Endemik (LC). Iran-Turan Elementi.

Linaria kurdica Boiss. & Hohen. subsp. pycnophylla (Boiss. &
Bal.) Davis, 2, 01.05.2009, 750 m, Akinc1 341. iran-Turan Elementi.
Veronica hederifolia L., 11, 01.05.2009, 850 m, Akinc1 503.
Veronica anagalis-aquatica L., 13, 24.07.2008, 1550-1800 m,
Akinci 124; 2, 10.06.2009, 750 m, Akinci1 911.

Veronica cymbalaria Bodard, 16, 19.04.2009, 1500 m, Akinci 322.
Akdeniz Elementi.

Veronica cuneifolia D.Don. subsp. cuneifolia, 23, 28.06.2009, 1800
m, Akinci 1158. Endemik (LC).

59. THYMALACEAE
Daphne sericea Vahl. subsp. sericea, 20, 01.05.2009, 800 m,
Akinci 448. Dogu Akdeniz Elementi.

60. ELAEAGNACEAE
Elaeagnus angustifolia L. var. angustifolia, 2, 10.06.2009, 750 m,
Akinc1 931.

61. SANTALACEAE
Thesium billardieri Boiss., 9, 31.07.2009, 2100m, Akinci 1296.
fran-Turan Elementi.

62. LORANTHACEAE
Viscum album L. subsp. abietis (Wiesh.) Abromeit, 4, 13.02.2009,
1500-1700 m, Akinci 203.

63. ARISTOLOCHIACEAE
Avristolochia maururum L., 19, 20.05.2009, 1400-1500 m, Akinci
603. Iran-Turan Elementi.

64. EUPHORBIACEAE

Chrozophora tinctoria (L.) Raf., 2, 28.06.2009, 750 m, Akinci
1258.

Euphorbia apios L., 5, 13.02.2009, 1100 m, Akimct 199; 4,
19.04.2009, 1500-1700 m, Akinct 333. Dogu Akdeniz Elementi.
Euphorbia helioscopia L. subsp. helioscopia, 2, 01.05.2009, 750 m,
Akinc1 406; 1, 01.05.2009, 800 m, Akinci 441.

Euphorbia aulacosperma Boiss. 13, 24.07.2008, 1550-1800 m,
Akinc 188.

Euphorbia taurinensis All. 3, 19.04.2009, 800 m, Akinc1 275.
Euphorbia falcata L. subsp. falcata var. macrostegia (Bornm.)
O.Schwartz, 2, 24.07.2008, 750 m, Akinci 47.

Euphorbia herniarifolia Willd. subsp. herniarifolia, 18,
20.05.2009, 1400 m, Akinc1 713.

Euphorbia denticulata Lam., 4, 19.04.2009, 1500-1700m, Akinct
337. Iran-Turan Elementi.

Euphorbia rigida Bieb., 5, 02.04.2009, 1350-1500 m, Akinc1 229;
3,19.04.2009, 800 m, Akinci 261. Akdeniz Elementi.

Euphorbia erubescens Boiss., 14, 24.07.2008, 1600 m, Akinc1 5.

65. URTICACEAE

Urtica dioica L. subsp. dioica, 13, 24.07.2009, 1550-1800 m, Akinct
142. Avrupa-Sibirya Elementi.

Parietaria judaica L., 21, 31.07.2009, 1250 m, Akinc1 1412.

66. MORACEAE

Morusalba L., 1, 01.05.2009, 800 m, Akinci 439.

Morus nigra L., 20, 10.06.2009, 800 m, Akinc1 935.

Ficus carica L. subsp. carica (All.) Schinz et Thell., 2, 10.06.2009,
750 m, Akinc1 923.

67. ULMACEAE
Ulmus minor Mill., 8, 20.05.2009, 1450 m, Akimnci 522. Dogu
Akdeniz Elementi.

68. JUGLANDACEAE
Juglans regia L., 20, 01.05.2009, 800 m, Akinc1 458.
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69. PLATANACEAE
Platanus orientalis L., 11, 10.06.2009, 850 m, Akinci 962.

70. FAGACEAE

Quercus infectoria Oliv. subsp. veneris (A.Kern.) Meikle, 6,
07.11.2009, 900-1000 m, Akinci 1460.

Quercus pubescens Willd. subsp. pubescens, 12, 01.05.2009, 900
m, Akinci 494.

Quercus cerris L., 12, 01.05.2009, 900 m, Akimncit 497; 6,
07.11.2009, 900-1000 m, Akinci 1459. Akdeniz Elementi.

Quercus trojana P.B.Webb. subsp. trojana, 12, 10.06.2009, 900 m,
Akinct 1043. Dogu Akdeniz Elementi.

Quercus coccifera L., 2, 01.05.2009, 750 m, Akinci1 401. Akdeniz
Elementi.

71. BETULACEAE
Corylus avellena L. var. avellena, 29, 20.05.2009, 1450 m, Akinct
689. Avrupa-Sibirya Elementi.

72. SALICACEAE

Salix alba L. subsp. alba, 13, 28.06.2009, 1550-1800 m, Akinci
1237. Avrupa-Sibirya Elementi.

Salix pedicellata Desf. subsp. pedicellata, 15, 20.05.2009, 1500-
1600 m, Akinci 577. Akdeniz Elementi.

Populus alba L. var. alba, 2, 01.05.2009, 750 m, Akinct 363.
Avrupa-Sibirya Elementi.

73. RUBIACEAE

Crucianella angustifolia L., 11, 01.05.2009, 850 m, Akici 508.
Akdeniz Elementi.

Asperula arvensis L., 12, 01.05.2009, 900 m, Akinci1 486. Akdeniz
Elementi.

Galium verum L. subsp. verum, 1, 10.06.2009, 800 m, Akinci
1011; 4, 28.06.2009, 1500-1700 m, Akinct 1253. Avrupa-Sibirya
Elementi.

Galium subuliferum Somm. & Lev. 13, 24.07.2008, 1550-1800 m,
Akinci 129; 11, 20.05.2009, 850 m, Akinci 507.

Galium canum Reg. ex DC. subsp. canum, 14, 24.07.2008, 1600 m,
Akinct 14. Dogu Akdeniz Elementi.

Galium canum Req. ex DC. subsp. ovatum Ehrend., 13,
24.07.2008, 1550-1800 m, Akinct 71; 27, 31.07.2009, 2450 m,
Akinct 1399. Dogu Akdeniz Elementi.

Galium aparine L., 2, 01.05.2009, 750 m, Akinci 402.

Callipeltis cucullaria (L.) Steven., 17, 20.05.2009, 1500 m, Akinci
645. Iran-Turan Elementi.

Cruciata taurica (Pallas ex Willd.) Ehrend., 6, 19.04.2009, 900-
1000 m, Akmeci 281; 13, 28.06.2009, 1550-1800 m, Akinct 1212.
fran-Turan Elementi.

Cruciata pedemontana (Bellardi) Ehrend., 15, 20.05.2009, 1500-
1600 m, Akinct 591.

74. ARACEAE
Arum rupicola Boiss. var. rupicola, 13, 24.07.2008, 1550-1800 m,
Akinci 101. Iran-Turan Elementi.

75. XANTHORRHOEACEAE

Asphodelus aestivus Brot.,, 3, 19.04.2009, 800 m, Akinci
263.Akdeniz Elementi.

Eremurus spectabilis Bieb., 15, 20.05.2009, 1500-1600 m, Akinci
595. Iran-Turan Elementi.

Asphodeline rigidifolia (Boiss.) Baker, 2, 01.05.2009, 750 m,
Akinci 371. Endemik (LC). Iran-Turan Elementi.

Asphodeline damascena (Boiss.) Baker subsp. damascena, 13,
24.07.2008, 1550-1800 m, Akinc1 193. fran-Turan Elementi.

76. ASPARAGACAEAE

Ruscus aculeatus L. var. angustifolius Boiss., 12, 01.05.2009, 900
m, Akinci 488.

Drimia maritima (L.) Stearn, 8, 20.05.2009, 1450 m, Akinc1 562.
Akdeniz Elementi.

Scilla bifolia L., 4, 13.02.2009, 1500-1700m, Akmci 200, 5,
02.04.2009, 1350-1500 m, Akinc1 218. Akdeniz Elementi.

Scilla cilicica Siehe., 5, 02.04.2009, 1350-1500 m, Akinci 219. Dogu
Akdeniz Elementi
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Ornithogalum narbonense L., 6, 10.06.2009, 900-1000 m, 1020.
Akdeniz Elementi

Ornithogalum oligophyllum E. D. Clarke, 4, 19.04.2009, 1500-
1700 m, Akinc1 305; 2, 01.05.2009, 750 m, Akinc1 377.
Ornithogalum lanceolatum Labill., 5, 02.04.2009, 1350-1500 m,
Akiner 225. 15, 14.03.2010, 1500-1600 m, Akinct 1484. Dogu
Akdeniz Elementi.

Ornithogalum neurostegium Boiss. & C.l.blanche ex Boiss., 1,
01.05.2009, 800 m, Akinci 424.

Ornithogalum umbellatum L., 3, 19.04.2009, 800 m, Akinct 273;
4,19.04.2009, 1500-1700 m, Akinct 332.

Muscari tenuiflorum Tausch, 6, 20.05.2009, 900-1000 m, Akinct
670.

Muscari longipes Boiss., 2, 31.05.2009, 750 m, Akinci 802. ran-
Turan Elementi.

Muscari massayanum Grunert, 18, 20.05.2009, 1400 m, Akinci
710. Endemik (NT), Iran-Turan Elementi

Muscari armeniacum Leichtl. ex Baker, 2, 01.05.2009, 750 m,
Akinct 376.

Muscari neglectum Guss. ex Ten., 5, 02.04.2009, 1350-1500 m,
Akinci 214.

Hyacinthella hispida (J.Gay) Chouard, 3, 19.04.2009, 800 m,
Akinci 266. Endemik (VU). Dogu Akdeniz Elementi.

Hyacinthella heldreichii (Boiss.) Chouard, 5, 13.02.2009, 1100 m,
Akinci 198. Endemik (LC). Dogu Akdeniz Elementi.

Hyacinthella glabrescens (Boiss.) K.Persson & Wendelbo, 3,
19.04.2009, 800 m, Akinct 267. Endemik (LC). Dogu Akdeniz
Elementi.

77. LILIACEAE

Fritillaria aurea Schott, 17, 14.03.2010, 1500 m, Akinci 1463.
Endemik (LC). fran-Turan Elementi

Tulipa humilis Herbert, 18, 20.05.2009, 1400 m, Akinc1 708.

Gagea luteoides Stapf, 4, 14.03.2010, 1500-1700 m, Akinct 1474.
Gagea granatellii Parl. 5, 02.14.2009, 1350-1500 m, Akinc1 216; 15,
02.04.2009, 1500-1600 m, Akinc1 235. Akdeniz Elementi

78. COLCHICACEAE

Colchicum szovitsii Fisch. & Mey. subsp. szovitsii, 15, 02.04.2009,
1500-1600 m, Akinci 236 ve Akinct 582. fran-Turan Elementi,
Colchicum triphyllum G. Kunze, 4, 13.02.2009, 1500-1700m,
Akinci1 201. Akdeniz Elementi.

79. AMARYLLIDACEAE

Allium flavum L. subsp. tauricum (Besser ex Reichb.) var.
tauricum, 8, 20.05.2009, 1450 m,

Akinci 528. Akdeniz Elementi.

Allium scorodoprasum L. subsp. rotundum (L.) Stearm., 25,
28.06.2009, 1700-1800 m, Akinci1 1073. Akdeniz Elementi.

Allium sphaerocephalon L. subsp. arvense (Guss.) Arc., 25,
28.06.2009, 1700-1800 m, Akinci 1106. Dogu Akdeniz Elementi.
Allium vineale L., 15, 20.05.2009, 1500-1600 m, Akinci 567.

80. IRIDACEAE

Iris persica L., 5, 02.04.2009, 1350-1500 m, Akinci 226. Iran-Turan
Elementi.

Gynandriris sisyrinchium (L.) Parl., 30, 01.05.2009, 800-1000 m,
Akinci 474.

Crocus chrysanthus (Herbert) Herbert, 5,13.02.2009, 1100 m,
Akinct 197; 16, 14.03.2010, 1500 m, Akinct 1462.

Crocus kotschyanus C. Koch subsp. kotschyanus, 6, 07.11.2009,
900-1000 m, Akinci 1441.

Crocus cancellatus Herbert subsp. cancellatus, 6, 07.11.2009, 900—
1000 m, Akinct 1440. Endemik (LC). Dogu Akdeniz Elementi.
Crocus biflorus Miller subsp. tauri (Maw) Mathew, 4, 13.02.2009,
1500-1700m, Akinct 202, 16, 14.03.2010, 1500 m, Akinct 1464.
Iran-turan Elementi.

Gladiolus atroviolaceus Boiss., 6, 20.05.2009, 900-1000 m, Akinci
652, 13, 28.06.2009, 1550-1800 m, Akmci 1224. fran-Turan
Elementi.

81. ORCHIDACEAE

Cephalanthera kurdica Bornm. ex Kranzlin, 30, 01.05.2009, 800
1000 m, Akinci 475. fran-Turan Elementi.

Cephalanthera rubra (L.) L. C. M Richard., 25, 28.06.2009, 1700—
1800 m, Akinc1 1075.
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Epipactis condensata Boiss. ex D. P. Young, 14, 24.07.2008, 1600
m, Akincit 6; 9, 31.07.2009, 1800-2100m, Akinci 1323. Dogu
Akdeniz Elementi.

Limodorum abortivum (L.) Swartz var. rubrum Sundermann ex
Kreutz, 30, 01.05.2009, 800-1000 m, Akinci1 477.

Orchis anatolica Boiss., 8, 20.05.2009, 1450 m, Akinci 540. Dogu
Akdeniz Elementi.

Orchis laxiflora Lam. subsp. laxiflora, 13, 28.06.2009, 1550-1800
m, Akinci 1200. Akdeniz Elementi.

Orchis punctulata Steven ex Lindley, 13, 28.06.2009, 1550-1800 m,
Akinci 1198. Dogu Akdeniz Elementi.

Dactylorhiza iberica (Bieb. ex Willd.) Soo, 13, 24.07.2008, 1550-
1800 m, Akinct 154; 11, 10.06.2009, 850 m, Akinct 974. Dogu
Akdeniz Elementi.

82.TYPHACEAE
Typha lugdunensis P.Chabert., 2, 01.05.2009, 750 m, Aknci 410.
Avrupa- Sibirya Elementi.

83. JUNCACEAE

Juncus inflexus L. subsp. inflexus, 13, 24.07.2009, 1550-1800 m,
Akinct 133 ve Akincr 156; 22, 31.07.2009, 1600-1800 m, Akinct
1437.

Juncus conglomeratus L., 13, 24.07.2009, 1550-1800 m, Akinci
184, 11, 10.06.2009, 850 m, Akinct 978. Avrupa- Sibirya Elementi.
Juncus fontanesii J. Gay apud Laharpe subsp. pyramidatus
(Laharpe) Snog, 13, 24.07.2008, 1550-1800 m, Akinci 109. Dogu
Akdeniz Elementi.

Juncus articulatus L. subsp. articulatus, 11, 10.06.2009, 850 m,
Akner 977, 6, 07.11.2009, 900-1000 m, Akinct 1457. Avrupa-
Sibirya Elementi.

84. CYPERACEAE

Carex leersii F.W.Schultz., 13, 24.07.2008, 1550-1800 m, Akinci
125 ve Akinct 151. Avrupa- Sibirya Elementi.

Carex divisa Hudson, 8, 20.05.2009, 1450 m, Akinci 550. Avrupa-
Sibirya Elementi.

Carex hirta L. 4, 24.07.2008, 1500-1700m, Akinci 185. Avrupa-
Sibirya Elementi.

Carex distans L. subsp. distans, 4, 24.07.2008, 1500-1700m,
Akiner 96; 2, 20.05.2009, 750 m, Akinci 759. Avrupa- Sibirya
Elementi.

Carex acuta L., 30, 01.05.2009, 800-1000 m, Akinci 476; 11,
10.06.2009, 850 m, Akinci 976. Avrupa-Sibirya Elementi.
Eleocharis palustris (L.) Roemer & Schultes subsp. palustris, 13,
28.06.2009, 1550-1800 m, Akinci 1222. Avrupa- Sibirya Elementi.
Scirpoides holoschoenus (L.) Sojak subsp. holoschoenus, 13,
24.07.2008, 1550-1800 m, Akinct 73; 2, 10.06.2009, 750 m, Akinci
894 ve Akinci 922.

85. POACEAE

Aegilops triuncialis L. subsp. triuncialis, 8, 20.05.2009, 1450 m,
Akinci 520.

Aegilops biuncialis Vis., 14, 24.07.2009, 1600 m, Akinc1 41.
Aegilops geniculata Roth., 6, 20.05.2009, 900-1000 m, Akinci 649.
Akdeniz Elementi.

4. Sonuglar ve tartisjma

Triticum aestivum L., 2, 28.06.2009, 750 m, Akinc1 1265.
Dasypyrum villosum (L.) Cand., 8, 20.05.2009, 1450 m, Akinci
552. Akdeniz Elementi.

Secale anatolicum Boiss., 23, 28.06.2009, 1800 m, Akinci 1148.
Hordeum bulbosum L., 8,20.05.2009, 1450 m, Akinc1 536.
Bromus japonicus Thunb. subsp. japonicus, 25, 28.06.2009, 1700-
1800 m, Akinc1 1071.

Bromus japonicus Thunb. subsp. anatolicus (Boiss. & Heldr.)
Penzes, 2, 10.06.2009, 750 m,

Akinci 891; 13, 28.06.2009, 1550-1800 m, Akinct 1202.

Bromus squarrosus L., 1, 10.06.2009, 800 m, Akinc1 998.

Bromus scoparius L., 15, 20.05.2009, 1500-1600 m, Akinc1 572.
Bromus tectorum L., 2, 19.04.2009, 750 m, Akinci 248; 18,
20.05.2009, 1400 m, Akinct 701.

Bromus cappadocicus Boiss. & Bal. subsp. cappadocicus, 13,
24.07.2008, 1550-1800 m, Akmci 78; 27, 31.07.2009, 2450 m,
Akinci 1407.

Bromus tomentollus Boiss. subsp. tomentollus, 27, 31.07.2009,
2450 m, Akinc1 1404. iran-Turan Elementi

Bromus lanceolatus Roth, 11, 10.06.2009, 850 m, Akinci 980.
Avena sterilis L. subsp. ludoviciana (Duriev) Gillet, 2, 19.04.2009,
750 m, Akinci 245.

Calamogrostis pseudophragmites (Heller Fil.) Koeler., 2,
10.06.2009, 750 m, Akinct 895 ve Akinct 905. Avrupa-Sibirya
Elementi.

Milium pedicellare (Bornm.) Rochev. ex Melderis, 11, 10.06.2009,
850 m, Akinci 957. Iran-Turan Elementi

Alopecurus gerardii Vill. var. gerardii, 18, 20.05.2009, 1400 m,
Akinci 721. Akdeniz Elementi.

Phleum montanum C. Koch subsp. serrulatum (Boiss.) M. Dogan,
13, 28.06.2009, 1550-1800 m, Akinci 1206. Dogu Akdeniz Elementi.
Poa bulbosa L., 3, 19.04.2009, 800 m, Akinc1 265.

Poa longifolia Trin., 27, 31.07.2009, 2450 m, Akinci 1406. Oksin
Elementi.

Dactylis glomerata L. subsp. glomerata, 14, 24.07.2008, 1600 m,
Akincet 36; 6, 20.05.2009, 900-1000 m, Akinci 665 ve 1084.

Briza humilis Bieb., 11, 10.06.2009, 850 m, Akinc1 981.

Melica ciliata L. subsp. ciliata, 1, 10.06.2009, 800 m, Akinci 988.
Melica ciliata L. subsp. magnolii (Gren. & Goldr.) Husnot, 4,
13.02.2009, 1500-1700 m, Akinci 201; 2, 01.05.2009, 750 m, Akinci
368. Akdeniz Elementi

Melica persica Kunth subsp. inaequiglumis (Boiss.) Bornm., 23,
28.06.2009, 1800 m, Akinci 1154.

Glyceria arundinacea Kunth, 2, 28.06.2009, 750 m, Akinci 1261.
Oryzopsis hymenoides (Roemer & Schultes) Ricker, 17,
20.05.2009, 1500 m, Akinci 623; 23, 28.06.2009, 1800 m, Akinci
1110.

Phragmites australis (Cav.) Trin. ex Steudel, 11, 10.06.2009, 850
m, Akinc1 979. Avrupa-Sibirya Elementi

Cynodon dactylon (L.) Pers. var. villosus Regel, 13, 24.07.2008,
1550-1800 m, Akinci 122; 2, 28.06.2009, 750 m, Akinc1 1281.
Setaria viridis (L.) P. Beauv., 2, 28.06.2009, 750 m, Akinc1 1275.
Chrysopogon gryllus (L.) Trin. subsp. gryllus, 11, 10.06.2009, 850
m,Akinci1970

Calisma kapsaminda arastirma alaninda tespit edilen taksonlara iliskin istatistiksel degerlendirmeler asagida alt basliklar
halinde verilmis, grafikleri ¢izilmis ve bu veriler daha onceki yillarda aragtirma alanina yakin g¢evrelerde gergeklestirilen diger
floristik caligmalarm sonuglari ile kiyaslanmistir. Ozellikle en gok takson igeren on familya, en ¢ok takson iceren on cins, mevcut
taksonlarin fitocografik bolgelere gore dagilimlari ve endemizm oranlarmin kiyaslanmasi yapilarak benzerlik ve farkliliklar ortaya
konulmustur. Yapilan bu ¢alisma ile birlikte aragtirma alani yakin gevresinde yapilmis olan diger bes adet ¢aligmanin listesi asagida
verilmistir. Bunlara ait sira numaralar1 kullanilarak takson sayilari ve diger veriler tablolara girilmek suretiyle kiyaslamalar

yapilmustir.
1. Akdag (Adana-Pozanti) ve Cevresinin Florasi

2. Sarimsak Dag1 ve Korkiin Vadisinin Florasi (Paksoy ve Savran, 2011)
3. Bolkar Daglari’nin (Orta Toroslar) Flora ve Vejetasyonu (Gemici, 1994)

4. Aladaglar Milli Parkinin Floras1 (Tiifekei vd., 2002)

5. Nigde-Ulukisla Arasinda Kalan Bolgenin Florasi (Martin ve Aydogdu, 2005)

6. Mazmili Dag1 (Adana) ve Cevresinin Floras: (Savran, 2005)
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4.1 Taksonlarin Fitocografik Bélgelere Dagilimi
Calisma alanindan toplanan ve teshisi yapilan 734 taksonun fitocografik bélgelere dagilimi ve yilizde oranlar1 Tablo 4.1°de
verilmistir. Buna gore en ¢ok takson genis yayilish ve bilinmeyenler grubunda olup (409 takson), bunlar tiim taksonlarin yaridan
fazlasini olusturmaktadir. Calisma alaninin Akdeniz fitocografik bolgesi i¢inde yer almasindan dolayr Akdeniz elementleri % 20.7
(152 takson) ile birinci sirada g¢ikmis ve bu yapilanma fitocografya agisindan uygun ve beklenen bir sonugtur. Caligmada iran-Turan
elementleri % 18.8 (138 takson) ile ikinci sirada ve Avrupa-Sibirya elementleri ise % 4.7 (35 Takson) ile son sirada yer almaktadir.
Tablo 4.1 Fitocografik bolgelerin kiyaslanmasi

Yapilan galigmalar P 1 2 3 4 5 6
Takson sayis1 >

Fitocografik Bolge ¥ 734 652 1645 1566 430 779
Akdeniz % | 20.7 | 183 | 26.9 18.8 4.9 19.2
Iran-Turan % | 188 | 25.0 | 13.9 26.7 31.2 | 253
Avrupa-Sibirya % | 4.8 3.6 7.2 5.6 4.2 6.3

Tablo 4.1 incelendiginde 3 numarali ¢alismada, bizim ¢aligmada oldugu gibi ilk sirada Akdeniz elementleri bulunurken, 2,
4, 5 ve 6 numarali ¢alismalarda ise ilk sirada Iran-Turan elementleri ilk sirada bulunmaktadir. Bu farkliligin temel nedeni, bizim ve 3
numarali calismanin Akdeniz fitocografik bdlgesi smirlari icerisinde, diger calismalarim ise Iran-Turan fitocografik bolgesi simirlart
icerisinde yer almasindan kaynaklanmaktadir.

4.2 Taksonlarin Hayat Formlart

Aragtirma alanindan toplanan taksonlarin hayat formlari Raunkiaer sistemine gore belirlenmistir (Akman ve Ketenoglu,
1992). Taksonlarin hayat formlarina gore dagilimlari ise Hemikriptofitler % 44.3, Terofitler % 31.8, Fanerofitler % 8.0, Geofitler %
8.0, Kamefitler % 3.3, Hidrofitler % 3.3 ve Vaskiiler parazitler % 1.2 seklinde tespit edilmistir.

Calisma sonucunda Hemikriptofitlerin 325 taksonla birinci sirada ¢ikmasinin temel nedeni, diinyanin bir¢ok yerinde yaygin
olmalar1 ve tomurcuklarini kot sartlarda toprak altinda saklamalaridir (Cetik, 1973). Akdeniz iklimine karakteristik olan Terofitlerin
234 taksonla ikinci sirada bulunmasi alanmnin iklim yapisinin miisait olmasindan kaynaklanmaktadir. Mevsimsel degisikliklerin ¢ok
etkilemedigi Fanerofitler 59 taksonla temsil edilmekte olup, alanda Armutolugu yayla ve Karadaban mevkii civarlarinda yaygin
olarak bulunmaktadir. Bunlarin diginda kalan Geofitler alanda 59, Kamefitler 24 taksonla ve aym sekilde Hidrofitler de alanda 24
taksonla temsil edilmektedir. Hayat formlar1 siralamasinda en sonda bulunan Vaskiiler parazitlerin (endofitler) alanda 9 taksonu
bulunmaktadir.

4.3 En Cok Tiir Iceren Ilk On Familya

Teshisi yapilan taksonlarin familyalarina gore dagilimi dikkate alindiginda, en ¢ok tiir igeren on familyanin yiizdeleri ve
takson sayisilari sirasiyla; Asteraceae % 13.3 (98 takson), Fabaceae % 9.8 (72 takson), Brassicaceae % 8.2 (60 takson), Lamiaceae
% 7.3 (54 takson), Caryophyllaceae % 7.2 (53 takson), Poaceae % 4.9 (33 takson), Boraginaceae % 4.0 (30 takson), Apiaceae % 3.8
(28 takson), Rosaceae % 2.6 (19 takson) ve Caprifoliaceae % 2.4 (18 takson)’dir. Siralamadan da anlasilacag lizere, ¢alismamizda
ilk 10°da bulunan familyalar ile Tiirkiye Florasindaki ilk 10 familya benzerlik gostermekte, fakat siralamada bazi farklilik mevcuttur.
Asteraceae ve Fabaceae Tiirkiye Florasi’nda oldugu gibi bu ¢aligmada da ilk iki sirada yer almaktadir.

Tablo 4.2 En ¢ok tiire sahip ilk on familyanin kiyaslanmasi

Yapilan caligmalar P 1 2 3 4 5 6
Takson sayist 734 | 652 | 1645 | 1566 | 430 | 779
Familyalar \

Asteraceae % | 13.3 | 12.7 | 104 12.5 119 | 11.2
Fabaceae % | 9.8 109 | 109 | 10.3 13.3 | 10.8
Brassicaceae % | 8.2 7.9 5.7 8.2 6.9 8.4
Lamiaceae % | 7.3 7.1 7.1 7.7 8.4 8.6
Caryophyllaceae % | 7.2 5.3 6.3 6.3 4.4 6.8
Poaceae % | 4.9 5.1 7.9 5.8 7.4 5.1
Boraginaceae % | 4.0 3.6 3.5 4.2 5.8 5.9
Apiaceae % | 3.8 4.3 4.0 3.9 4.2 3.3
Rosaceae % | 2.6 3.1 2.9
Caprifoliaceae % | 2.4

Tablo 4.2 incelediginde, bu ¢alima ile birlikte 2, 4 ve 6 numarali ¢aligmalarda Asteraceae familyasi ilk sirada, Fabaceae
familyas1 ikinci sirada yer almaktadir. Yine bu ¢alismada, 2 ve 4 numarali ¢aligmlarda iigiincli sirada Brassicaceae familyas1 yer
alirken, 5 ve 6 numaral Lamiaceae familyas1, 3 numaral cahigmada ise iigiincii sirada Poaceae familyasi yer almaktadir. Ote yandan
ilk on familya ile yakin ¢evrede yapilan diger ¢alismalar kiyaslandiginda Caprifoliaceae familyasinin ¢alismamiz disinda diger
caligmalarin higbirinde ilk on familya arasinda bulunmamaktadir. Bunun nedeni ¢aligmamizda elde edilen verilerin “Tirkiye Bitkileri
Listesine” gore diizenlenmis olmasi ve Ozellikle APG sistemine gore Dipsacaceae ve Valerianaceae familyalarina ait cins ve
taksonlarin Caprifoliaceae failyasina aktarilmasindan ileri gelmektedir. Ayrica siralamada geriye kalan familyalarin siralamasi
dikkate alindiginda, diger calismalar ile Akdag ve ¢evresinin florasinda farkliliklar olsada ortiigmektedir.

4.4 En ¢ok takson igeren ilk on cins

Arastirma sonucunda elde edilen verilere gore en c¢ok taksona sahip on cinsin ylizdesi ve takson sayilari sirasiyla;
Astragalus % 2.3, Silene % 2.2, Salvia % 1.8, Alyssum % 1.2, Euphorbia % 1.2, Dianthus % 1.1, Medicago 1.1, Bromus % 1.1,
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Centaurea % 0.9, Trifolium % 0.9, Stachys % 0.9 ve Orobanche % 0.9°dur. Tiirkiye Florasi’nda da oldugu gibi, bu ¢aliymada da
Astragalus (17 takson) en ¢ok takson igeren cins olarak saptanmstir. Tkinci sirada 16 taksonla Silene ve iigiincii sirada 13 taksonla
Salvia cinsi yer almaktadir. Bu cinsleri sirasiyla, 9 taksonla Alyssum ve Euphorbia, 8’ar taksonla Medicago, Dianthus ve Bromus,
7’ser taksonla Centaurea, Trifolium, Stachys ve Orobanche cinsleri takip etmektedir.

Tablo 4.3 En ¢ok taksona sahip cinslerin kiyaslanmasi

Yapilan caligmalar P> 1 2 3 4 5 6
Takson say1st > 734 | 652 | 1645 | 1566 | 430 | 779
Cinsler v

Astragalus 17 13 46 56 17 21
Silene 16 11 34 29 8 20
Salvia 13 14 18 25 9 16
Alyssum 9 8 18 32 4 15
Euphorbia 9 11 21 22 10
Medicago 8
Dianthus 8
Bromus 8 - 14 6
Centaurea 7 12 20 33 10 16
Trifolium 7
Stachys 7
Orobanche 7 - - ---

Tablo 4.3 incelendiginde en ¢ok taksona sahip cins siralamasinda Tiirkiye Florasi’nda ve yakin g¢evrede yapilan
caligmalarda (2 hari¢) oldugu gibi Akdag’da da ilk siray1 Astragalus cinsi almaktadir. Caligma alaninda ve diger aragtirmalardan 3 ve
6 numarali ¢aligmalarda ikinci sirada Silene cinsi bulunurken, 4 ve 5 numarali ¢alismalarda Centaurea, 2 numarali ¢alismada ise
Astragalus cinsi ikinci sirada yer almaktadir. G6zlenen bu siralama farkliliklarina ragmen, Astragalus, Silene, Salvia, Alyssum ve
Centaurea cinsleri biitiin ¢aligmalarda ilk 5’te bulunmaktadir. Diger bes cinsten Dianthus, Medicago, Trifolium, Stachys ve
Orobanchaceae hi¢bir ¢aligmada ilk on igerisinde yer almazken, Euphorbia 5 numarali ¢alismada, Bromus 2, 4 ve 6 numarali
caligmalarda ilk onda bulunmamaktadir.

4.5 Endemizm oranlari ve tehlike kategorileri

Aragtirma alininda belirlenen taksonlarin 99 tanesi endemik olup endemizm oran1 % 13,6’dir. Endemik taksonlarim tehlike
kategorilerine bakildiginda; 77 tanesinin LC (En az endise verici), 11 tanesinin NT (Nerdeyse tehdit altinda) (Aethionema schistosum
Boiss. & Kotschy, Aethionema capitatum Boiss. & Bal., Cochleria sempervivum Boiss. & Bal., Astragalus melanophrurius Boiss.,
Anthemis pungens Yavin, Campanula psilostachya Boiss. & Kotschy, Michauxia tchihatchewii Fisch. & Mey., Cyclamen cilicium
Boiss. & Heldr. var. cilicicum, Verbascum urceolatum Hub.-Mor., Verbascum glomerulosum Hub.-Mor., Muscari massayanum
Grunert), 9 tanesinin VU (Zarar gorebilir) (Ferulago pachyloba (Fenzl) Boiss., Onosma sieheanum Hayek, Verbascum cilicicum
(Boiss. & Heldr.) O. Kuntze, Linaria genistifolia (L.) Miller subsp. praealta (Boiss.) Davis, Sideritis bilgerana P.H. Davis, Salvia
aucheri Bentham var. aucheri, Hyacinthella hispida (J.Gay) Chouard, Acantholimon kotschyii (Jaub. & Spach) Boiss. subsp.
laxispicatum Bokhari, Hesperis anatolica A. Duran), 2 tanesinin EN (Tehlike altinda) (Clypeola ciliata Boiss. ve Paronychia davisii
Chaudhrii) kategorisinde bulundugu belirlenmistir. Caligma alaninda CR (Kritik 6l¢lide tehlikede) kategorininde yer alan bir taksona
raslanmamugtir.

Tablo 4.4 Endemizm oranlarinin kiyaslanmasi

Yapilan caligmalar P 1 2 3 4 5 6
Takson sayis1 > 734 | 652 | 1645 | 1566 | 430 | 779
Endemizm orant | % | 135 [21.8 [ 185 [25.0 | 153 | 195

Tablo 4.4’ten anlasilacag gibi ¢alismalarin hemen hepsinde endemizm orani Tiirkiye ortalamasmin olduk¢a gerisindedir.
Bu deger (% 13.5), diger ¢aligmalar dikkate alindiginda 5 numarali ¢alismaya yakin olmasina ragmen Akdag ve ¢evresinde diisiik
¢ikmigtir. Bunun nedenini, alanin ¢ogunlugunun orman Ortiisii ile kapli olmasi ve anakayanin oldukg¢a homojen olmasina
dayandirmak miimkiindiir. Cilinkii orman alt1 floras1 diger vejetasyon alanlarina gore oldukca fakir ve anakayanin gesitlilik
gostermemesi endemizmi olumsuz etkilemektedir (Baytop, 2004).

4.6 C5 Karesi I¢in Yeni Kayitlar

Calisma alanindan belirlenen taksonlardan 30 tanesi C5 karesi i¢in yeni olup, bunlar sirasiyla; Roemeria refracta DC.,
Alyssum minutum Schlecht. ex DC., Alyssum peltarioides Boiss. subsp. virgatiforme (Nyar.) Dudley, Clypeola ciliata Boiss.,
Arenaria antitaurica McNeill, Minuartia sclerantha (Fisch. & Mey.) Thell., Silene brevicaulis Boiss., Atraphaxis grandiflora Willd.,
Polygonum convolvulus L., Astragalus elongatus Willd. subsp. elongatus, Vicia cuspidata Boiss., Ribes orientale Desf., Eryngium
bourgatii Gouan subsp. heldreichii (Boiss.) Davis, Pimpinella tragium Vill. subsp. pseudotragium (DC.) Matthews, Scabiosa
hispidula Boiss., Helichrysum luteoalbum (L.) Rchb., Helichrysum armenium DC. subsp. araxinum (Kirp.) Takht., Pilosella x
mascukensis (Litw. & Zahn) Sojak, Taraxacum crepidiforme DC. subsp. kurdicum (Hand.-Mazz. ex Nab.) van Soest, Taraxacum
officinale Weber, Tragopogon latifolius Boiss. var. latifolius, Vinca major L. subsp. major, Nonea lutea (Desr.) Reichenb. Ex DC.,
Linaria kurdica Boiss. & Hohen. subsp. pycnophylla (Boiss. & Bal.) Davis, Linaria antilibanotica Rech., Nepeta isaurica Boiss. &
Heldr., Salvia brachyantha (Bordz.) Pobed., Dasypyrum villosum (L.) Cand., Bromus scoparius L., Milium pedicellare (Bornm.)
Rochev. ex Melderis’dir.
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Tesekkiir
Bu caligmayi, 109T505 numarali ve “Karaisali (Adana) Dag Kdoylerinin Etnobotanik Ozellikleri ile Florasinin
Belirlenmesi” adli proje ile maddi agidan destekleyen TUBITAK ’a tesekkiir ederiz.
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Abstract

Dianthus sancarii Hamzaoglu & Kog sp. nov. (Caryophyllaceae) is described as a new species to science from
East Anatolia (Bitlis province, Turkey). It is morphologically similar to D. pallidiflorus Ser. but differs mainly in its life
form, inflorescence, pedicel length, epicalyx scale sizes, calyx length, claw sizes and collar/claw ratio. Its description,
pictures, ecology and conservation status were given. Besides, additional information was given about Dianthus
pallidiflorus, because it is not very well known in Turkey.

Key words: Dianthus, taxonomy, new species, East Anatolia, Turkey

*

Dianthus sancarii (Caryophyllaceae), Tiirkiye’nin dogusundan yeni bir tiir

Ozet

Dianthus sancarii Hamzaoglu & Kog sp. nov. (Caryophyllaceae) Dogu Anadolu’dan bilim diinyasi i¢in yeni
bir tiir olarak tanimlandi. Tir morfolojik olarak D. pallidiflorus Ser.’a benzer ancak ondan hayat formu, ¢icekdurumu,
pedisel boyu, epikaliks pulu olgiileri, kaliks boyu, klav 6l¢iileri ve yaka/klav orani ile farklidir. Tiiritin betimi, ayrmntili
morfolojik 6zelliklerini gosteren resmi, yayilig haritasi, ekolojisi ve koruma durumunu gosteren IUCN tehlike sinifi
degerlendirmesi verildi. Ayrica, Tiirkiye’de ¢ok iyi bilinmedigi igin Dianthus pallidiflorus hakkinda ek bilgi verildi.

Anahtar kelimeler: Dianthus, taksonomi, yeni tiir, Dogu Anadolu, Tiirkiye
1. Introduction

The genus Dianthus L. (Caryophyllaceae) has about 600 species and it mostly grows in Asia and Europe
(Dequan and Turland, 2001). It is the second genus with the highest number of species of the family Caryophyllaceae
after Silene L., in Turkey. The final evaluation on the Turkish species of the genus Dianthus was made by Reeve
(1967). As a result of this study, there were 67 species accepted in the second volume of the Flora of Turkey and the
East Aegean Islands. The number of the species has risen to 81 by recent studies (Ozhatay and Kiiltiir, 2006; ilgim et
al., 2013; Hamzaoglu and Kog, 2015; Hamzaoglu et al., 2014; 2015a; 2015b; 2015¢).

2. Materials and methods

In the summer of 2015, during a botanical trip to Koruklu village in Tatvan district of Bitlis (Turkey), the
authors collected some interesting flowering specimens of Dianthus (Caryophyllaceae). These specimens were
thoroughly evaluated using the related literature (Reeve, 1967; Schischkin, 1985; Rechinger, 1988; Tutin & Walters,
1993) and with related species in the herbaria GAZI and ISTE. These specimens were not referable to any known
Dianthus species. The materials were examined and the images were taken using a Leica EZ4 HD microscope and a
Canon EOS60D digital camera. The macro-morphological characters were measured using a ruler with 0.5 mm
accuracy and the micro-morphological characters were determined using an ocular micrometer.
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3. Results
3.1. Dianthus sancarii Hamzaoglu & Kog, sp. nov. — Figure 1.

Type: Turkey, B9 Bitlis: Tatvan, above Koruklu village, 1990 m a.s.l., Quercus openings, damp places, 12
July 2015, Hamzaoglu 7038 & Kog (holotype: GAZI; isotypes: GAZI, ANK, HUB).

Diagnosis: Dianthus sancarii is related to D. pallidiflorus Ser. It mainly differs from the related taxa for it has
suffruticose habit (not herbaceous); sterile shoot leaves present (not absent), lower leaves persistent at flowering (not
withered); flowers solitary (not 2—4(—6) together); outer epicalyx scales 10-14 x 2-3 mm (not 5-9 x 1.2-1.7 mm);
calyx 12-16 mm long (not 1013 mm long); limb 1/4 as long as petal and collar 1/5 as wide as claw (not limb 1/3 as
long as petal and collar + as wide as claw).

Description: Suffruticose, many-stemmed, glabrous. Stems erect or ascending, fragile, 25-50 cm tall,
branching from basal and upper nodes, 8—11-nodes. Sterile shoot leaves linear, equal or longer than cauline leaves,
loose, flattened in cross-section, margins scabrous, apex acute to acuminate. Cauline leaves linear, flattened in cross-
section, margins scabrous; lower persistent at flowering; middle 20-35 x 1.2-1.8 mm, separate from stem, shorter than
internodes, 3-veined, apex acuminate, sheaths up to 2 times as long as wide; upper similar but smaller, purplish at base,
nodes + swollen. Inflorescence many-flowered, cymose, flowers solitary; branches angled 15-30°, up to 12 c¢m long;
pedicels 6-23 mm, greenish. Epicalyx scales 46, cartilaginous-herbaceous, indistinctly veined and purplish below,
distinctly 3-5-veined and greenish above, apex acute-obtuse except arista; outer linear-lanceolate, 3/4 as long as to
equal to calyx, 10-14 x 2-3 mm, with 0.3-0.5 mm scarious margins, arista 2/5-2/3 as long as scale, separate from
calyx; inner oblanceolate, 3/5-4/5 as long as calyx, 9-13 x 2.2-3.4 mm, with 0.6-0.8 mm, scarious at margins, arista
1/4-1/3 as long as scale, + separate from calyx. Calyx cylindric-lanceolate, 12—16 x 2.4-3.2 mm, distinctly 35-45-
veined above, greenish, purplish towards apex; teeth triangular-lanceolate, 4-6 x 1.1-1.5 mm, 5-9-veined, with ciliate
and scarious margins, apex acuminate and with mucronate. Petal 14—17 mm long; limb broadly obovate, 3.5-4.2 x
3.2-4 mm, 1/4 as long as petal, 2/3 exserted from calyx, unspotted, barbulate, whitish to cream, irregularly 6-9-toothed
to apex, teeth broadly triangular, up to 1/5 as long as limb; claw 10.5-12.7 x 1.3—1.6 mm, collar 1/5 as wide as claw.
Capsule shorter than calyx.

5mm

Figure 1. Habits and flowers: A and C. Dianthus sancarii (Hamzaoglu 7038), B and D. Dianthus pallidiflorus
(Hamzaoglu 6592)
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3.2. Distribution, ecology and suggested conservation status

Dianthus sancarii grows in the timber line of Tatvan district (Bitlis province), at altitude 1990 m a.s.l. in
Quercus sp. openings (Figure 2). Phytogeographically the area is in the Irano-Turanian region. Habitat types of the area
are calcareous steppes and deciduous forests.

The deciduous forest area is mainly characterized by Quercus infectoria G.Olivier subsp. boissieri (Reut.)
0O.Schwarz. The calcareous steppe is formed by usually chamaephyte and hemicryptophytes plants including Achillea
vermicularis Trin, Aethionema membranaceum DC., Alopecurus aucheri Boiss., Alyssum praecox Boiss. & Balansa var.
praecox, Anthemis cretica L. subsp. albida (Boiss.) Grierson, Eremogone gypsophiloides (L.) Fenzl, Asperula
xylorrhiza Nabelek, Bromus erectus Huds, Globularia trichosantha Fisch. & C.A.Mey., Grammosciadium pterocarpum
Boiss., Gundelia tournefortii L., Helichrysum plicatum DC. subsp. plicatum, Hypericum scabrum L., Inula salicina L.,
Linaria kurdica Boiss. & Hohen., Onobrychis carduchorum C.C.Towns., Onosma polioxantha Rech.f., Paracaryum
strictum (K.Koch) Boiss., Poa nemoralis L., Prangos pabularia Lindl and Scrophularia libanotica Boiss. subsp.
libanotica var. libanotica.

Dianthus sancarii is endemic to Tatvan district (Bitlis province) and belongs to the Irano-Turanian element.
According to current data, the new species grows in an area of approximately 30 km? covering the area. The possible
land-use changes can result in a detrimental effect in the future. However, there is not a threat on the population
currently. For this reason, it is proposed that the species should be classified as “Not Evaluated” (NE) according to the
International Union for Conservation of Nature (IUCN) red list criteria (IUCN, 2017).
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Figure 2. Distribution map of Dianthus sancarii (*) and Dianthus pallidiflorus (W) in Turkey
3.3. Phenology

The flowering of the species starts from mid-July. The capsule of the species starts ripening about at the end of
August.

3.4. Etymology

The new species was named in the honour of the eminent Turkish biochemist and molecular biologist Prof. Dr.
Aziz Sancar, who was born in Savur district (Mardin province, Turkey) in 1946 (UNC School of Medicine, USA). He
was awarded the Nobel Prize in Chemistry along with Tomas Lindahl and Paul Modrich for their mechanistic studies of
DNA repair, in 2015.

3.5. Taxonomic remarks

Dianthus sancarii belongs to the section Dentati Boiss. and it is very similar to D. pallidiflorus (Table 1). These
species are particularly similar in their flower characteristics because of their having glabrous calyx, and whitish,
toothed and barbulate petals, containing 4-6 epicalyx scales (Reeve, 1967; Schischkin, 1985; Rechinger, 1988; Tutin
and Walters, 1993; Greuter and Rous, 2002; Ozhatay and Kiiltiir, 2006). Although there are some similarities, there are
distinctive morphological differences between these taxa such as the life forms, inflorescences, epicalyx scales sizes,
calyx length and collar/claw ratio (Figure 1 and Table 1).

Dianthus pallidiflorus grows in Greece, Bulgaria, Ukraine, Crimea and the north-east of Turkey (Figure 2). The
species blooms in June-August and prefers grassy slopes at altitudes of between 50-100 m a.s.l. D. pallidiflorus is
distributed in the Euro-Siberian phytogeographic region, where a relatively humid climate prevails. However, D.
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sancarii grows in the Bitlis province, east of Turkey. It prefers Quercus openings at altitude 1990 m a.s.l. and it is
distributed in Irano-Turanian phytogeographic region, where a semi-arid climate prevails.

Dianthus sancarii looks similar to D. orientalis because of its suffruticose habit. Moreover, these species have
overlapping distribution areas (Reeve, 1967). However, D. orientalis belongs to the section Fimbriati Boiss. by reasons
of having fimbriate and barbulate petals. In addition, the petals of D. sancarii are whitish and only 2/3 portion of the
limb exserted from the calyx, whereas the petals of D. orientalis are purplish and the whole limb as well a portion of the
claw exserted from the calyx.

Table 1. The distinguishing features between Dianthus sancarii and D. pallidiflorus.

Characters D. sancarii D. pallidiflorus

Habit suffruticose, chamaephyte herbaceous, hemicryptophytes

Sterile shoot present absent

leaves

Lower leaves persistent at flowering withered at flowering

Inflorescences flowers solitary, pedicels 6-23 mm long Itlzvgers 2-4(=6) together, pedicels up to 2 mm

. outer 10—14 x 2-3 mm, inner 9-13 x 2.2-3.4 outer 5-9 x 1.2—1.7 mm, inner 6-9 x 1.6-2

Epicalyx scale
mm mm

Calyx 12—-16 mm long; teeth 4-6 mm long 10-13 mm long; teeth 3—4 mm long

Petal limb 1/4 as long as petal; collar 1/5 as wide as | limb 1/3 as long as petal; collar + as wide as
claw claw

Habitat Quercus openings and damp places grassy slopes

Altidute 1990 ma.s.l. c. 50-100 ma.s.l.

Distribution Irano-Turanian region Euro-Siberian region

3.6. Additional specimens seen

Dianthus pallidiflorus: Turkey, Al Edirne: Between Havsa to Edirne, 95 m a.s.l., 26 June 2012, grassy slopes,
Hamzaoglu 6370, Aksoy & Ko¢ (GAZI); ibid., 7 August 2012, Hamzaoglu 6592, Aksoy & Kog¢ (GAZI); Edirne:
Between Edirne and Kapikule, [c. 50-80 m], Uncultivated land, 5 October 1966, Collector? (ISTE-10420).

4. Conclusions and discussion

Dianthus pallidiflorus was included in the list of Turkish plants as a new record in 2002 (Greuter & Rous).
However, the description of the species was not given in this publication. The description of the species is very short in
the original publication and Flora Europaea (Candolle, 1824; Tutin & Walters, 1993). Therefore, a detailed description
of the species was given below according to the examined specimens.

Dianthus pallidiflorus Ser. — Figure 1.
Literature: Candolle, Prodr. 1: 358, 1824; Tutin & Walters, Flora Europaea, vol. 1: 244, 1993.
Type: [Russia, Volvograd] “Sarepta [Krasnoarmeysky]”, Collector? (LE).

= Dianthus campestris subsp. pallidiflorus (Ser.) Schmalh., Fl. Sredn. Yuzhn. Rossii 1: 447 (1895).
= Dianthus maeoticus Klokov, Sc. Mag. Biol. 1927: 13 (1927).

Description: Perennial herbs, many-stemmed, glaucous. Stems erect or ascending, 20-60 cm tall, scabrous and
purplish below, glabrous above, branching from basal, middle and upper nodes, 9—-17-nodes. Sterile shoot leaves absent
at flowering. Cauline leaves linear, glabrous, flattened to canaliculate in cross-section, margin scabrous; lower withered
at flowering; middle 15-50 x 0.8-1.5 mm, + adpressed to stem, shorter or longer than internodes, 3-veined, apex
acuminate, sheaths as long as wide; upper similar but smaller, greenish at base, nodes usually swollen. Inflorescence
many-flowered, cymose, flowers 2—4(—6) together; branches angled 15-30°, up to 5 cm long, glabrous; pedicels up to 2
mm long, greenish. Epicalyx scales 4, cartilaginous-membranaceus, glabrous, veinless below, indistinctly 3-5-veined
above, apex acute-obtuse except arista; outer linear to lanceolate, straw-colored, 1/2-4/5 as long as calyx, 5-9 x 1.2-1.7
mm, with 0.3-0.6 mm scarious margins, arista 2/5-2/3 as long as scale, separate from calyx; inner lanceolate, greenish,
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1/2-4/5 as long as calyx, 6-9 x 1.6-2 mm, with 0.6-0.8 mm, scarious at margins, arista 1/3-1/2 as long as scale, =
adpressed to calyx. Calyx cylindric-lanceolate, 10-13 x 2-3.5 mm, distinctly 35-40-veined above, glabrous, greenish to
straw-colored; teeth triangular, 3-4 x 1.1-1.4 mm, 5-7-veined, glabrous, with ciliate and scarious margins, apex
acuminate and with mucronate. Petal 11-16 mm long; limb cuneate, 3.5-5 x 2.5-3.5 mm, 1/3 as long as petal, + 2/3
exserted from calyx, unspotted, barbulate, whitish to yellowish-green, irregularly 3-9-toothed to apex, teeth broadly
triangular, up to 1/6 as long as limb; claw 7.5-11 x 1-1.2 mm, collar + as wide as claw. Capsule shorter than calyx.
Seeds broadly elliptic, brownish-black, 1.3-2 x 1-1.3 mm.
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Abstract

Identification of species of wild animals and their introduction of home range areas constitute the first stage of
wildlife management. The aim of the current study was to determine the cloven hoofed (Artiodactyla) mammals, and
temporal and spatial distribution of their in Bolu province. The species were identified in a total of 94 sampling points,
including 14 points in 2013, 2 points in 2015 and 77 points in 2016. The observation was used by wildlife camera traps
and direct or indirect (tracks) methods in the sampling areas. We obtained the results for three species (Wild boar, roe
deer and red deer) from Artiodactyla order with the direct or indirect observation methods in 59 sampling points. A total
of 149 specimens were counted by wildlife camera traps in 32 sampling areas. The most common species is wild boar.
The species are defined generally in coniferous forest areas. For sustainable wildlife management, it will be useful to
identify of the species in habitats, and periodically monitoring of their.

Key words: wild boar, roe deer, red deer, wildlife trap camera, forest.

%

Bolu ili ¢ift toynakh (Artiodactyla:Mammalia) memeli tiirleri

Ozet

Yaban hayvanlarinin tiirlerinin belirlenmesi ve yayilig alanlarinin ortaya konulmasi yaban hayati yonetiminin
ilk asamasini olusturmaktadir. Bu c¢alisma Bolu ilindeki ¢ift toynakli (Artiodactyla) memeli tiirlerinin belirlenmesi
zamansal ve mekansal bilgilerinin ortaya konulmasi igin yapilmistir. Bolu ili genelinde 2013 yilinda 14, 2015 yilinda 2
ve 2016 yillarinda 78 nokta olmak iizere toplam 94 noktada ¢ift toynakli memeli tiirii belirlenmistir. Ornekleme yapilan
noktalarda dogrudan, dolayli (iz, digki, yiyinti vb.) ve fotokapanlarla gézlem yapilmigtir. Cift toynakli takimindan 3
tiire ait (Yaban domuzu, karaca ve kizil geyik) dogrudan ve dolayli gézlemlerle 59 noktada bulgular elde edilmistir.
Fotokapanlarla 32 noktada toplam 149 birey sayilmistir. En yaygin ve sik goriilen tiir yaban domuzudur. Cift toynakl
tirler daha ¢ok ibreli orman alanlarinda tespit edilmistir. Siirdiiriilebilir yonetim i¢in tiirlerin yasam alanlarmin ortaya
konmasi ve periyodik olarak izlenmesi faydali olacaktir.

Anahtar kelimeler: yaban domuzu, karaca, kizil geyik, fotokapan, orman
1. Giris

Cift toynakli memeli (Artiodactyla) tiirler diinya {izerinde 10 familya ve 220 tiir ile temsil edilmektedir.
Ulkemizde ise bu takima ait 3 familyada 9 yaban hayvani tiirii yagsamaktadir (Canakgioglu ve Mol, 1996). Bunlardan
yaban domuzu (Sus scrofa) omnivor, digerleri ise herbivor beslenmektedir. Yaban hayvanlari beslenirken orman alti
floray1 ve toprak oOzelliklerini etkilemektedir (Mohr et al. 2005). Yine memeliler kuslarla birlikte agag tiirlerinin
yayllmasinda ve yenilenmesinde faydali olmaktadir (Mellanby, 1968).

Yaban hayvanlari enerji ihtiyacini karsilayabildigi ve yirtict baskisindan kurtulabildigi siirece yagam alanlarini
minimum geniglikte tutmaktadir. Tiirlerin yasam alani biiyiikliigii habitatlardaki goriinebilirligi ile artmaktadir (Tufto et
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al. 1996). Yaban domuzlarinda ciissedeki artis ile yasam alani biiyiikliigii arasinda dogrusal iliski bulunmaktadir
(Saunders and McLeod, 1999). Herbivor hayvanlar besin piramidinin I. tiikketiciler grubunda yer almaktadir. Dolayisiyla
II. tiiketiciler grubundaki karnivorlarin besinlerinin bir kismini olugturmaktadir (Beskardes vd., 2008). Diger taraftan bu
takima ait tiirler (Koruma altinda olanlar hari¢) aveilik faaliyeti i¢in onemli kaynaklardan birisidir. Artiodactyla
tiirlerinde populasyonun asir1 artmasi orman alanlarinda tahribatlara neden oldugu bilinmektedir (Schaller, 2000).

Yaban hayvanlarinin tiirlerinin belirlenmesi ve yayilig alanlarinin ortaya konulmasi yaban hayati yonetiminin
ilk asamasini olusturmaktadir. Siirdiiriilebilir yonetim i¢in tiirlerin yagsam ortamlariin ortaya konularak bu alanlardaki
popiilasyon diizeylerinin izlenmesi gereklidir. Bu ¢alisma Bolu ilindeki ¢ift toynakli memeli tiirlerinin belirlenmesi
zamansal ve mekansal bilgilerinin ortaya konulmasi i¢in yapilmustir.

2. Materyal ve yontem
2.1.  Calisma alam

Bolu ili Karadeniz Bolgesi’nde 30° 32°D ve 32° 36’D dogu boylamlari ile 40° 06’K ve 41° 01°K kuzey enlemleri
arasinda yer almaktadir. Ilin genel alam 832 339 ha’dir. Bunun %64’{i ormanlik alandir. Ormanlarda agac tiirleri
karagam (%30), goknar (%29), saricam (%24), kayin (%12), mese (%3), kizilgam (%]1) ve diger yapraklilar (%1)’dan
olusur. Ortalama rakim 1000 m’dir. Bolu iklim bakimindan agirlikli olarak Karadeniz Bolgesi’nin etkisi altinda
bulunmakla birlikte, cografi konumu nedeni ile bagka komsu bdlgelerin 6zelliklerinden de etkilenmektedir. Mudurnu
Ilgesi’nin batisi ile Goyniik Ilgesi’nin biiyiik bir boliimii i¢ Anadolu iklim bolgesi icindedir. Yine Seben ve Kibriscik
ilgelerinin giiney bdliimleri, I¢ Anadolu iklim bdlgesine yakinliklar1 nedeni ile farklilik gdsterirler. Bolu’da genellikle
Karadeniz kiyisinda goriilen iliman iklimin, giineye dogru yiikseltiler nedeni ile karasallagtig1 goriilmektedir. Bu gecis
ozelligi, yorenin kiy1 kesiminde serin yazlara, 1lik kislara ve mevsimlere oldukga esit dagilan yagislara yol acar. Glineye
inildikge yiikselti artar ve yagiglarin dagilimi degisir. Yazlar kuraklasir, daha sert iklim 6zelligindedir (Anonim, 2014).
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Sekil 1. Caligmanin yapildig: Bolu ili

2.2. Veritoplama

Calisma Bolu ili genelinde 2013 yilinda 14, 2015 yilinda 2 ve 2016 yilinda 78 nokta olmak iizere toplam 94
noktada cift toynakli memeli tiiri belirlenmigtir (Sekil 2). Bu noktalarda dogrudan, dolayl (iz, digki, yiyinti vb.) ve
fotokapanlarla gozlemle tiirler belirlenmistir. Gliniimiizde karasal memeli tiirler ile ilgili arazi ¢aligmalarinda iz, digki,
yiyinti gibi belirtilerin (Aksan vd., 2013) yan1 sira fotokapanlar yaygin olarak kullanilmakta ve diger metodlar kadar
kullanish oldugu belirtilmektedir (Roberts, 2011). Fotokapan ile 2013 ve 2015 yilinda tiim noktalarda ve 2016 yilinda
18 noktada caligilmistir. Farkli habitat tipleri taranmis ve tiirlerin bulunabilecegi muhtemel alanlar gézlenmis ve uygun
alanlara en az 15 giin siire kalacak sekilde fotokapan kurulmustur.

Ozel isaretler
B Fotokapan

® Gozlem

o ST E Bolu Il sinir
Sekil 2. Bolu ilinde ¢ift toynakl tiirlerin tespit edildigi noktalar
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Ormanlik alanlara kurulan fotokapanlarin yeri belirlenirken agac tiirii yada mescere tipleri dikkate alinmamustir.
Noktalar tamamen tiirlerin bulunabilirligi yiiksek olan yerlerden secilmistir. Ancak fotokapan kurulan mescerelerin
hakim agac tiirleri ve/veya karisim durumlari not edilmistir. Tirlin goriildiigii ve fotokapan ile belirlendigi noktalar
sayisal harita {izerine iglenmistir. Elde edilen fotokapan goriintiilerinden tarih ve saat bilgileri not edilmistir. Toplanan
bilgilere gore tiirlerin gézlenme sayilari, giin igerisindeki aktivite deseni belirlenmistir. Tiirlerin belirlendigi habitatlar
12 farkli tipe (Goknar, goknar karigik, karagam, karacam karigik, saricam, sarigcam karigik, kayin, kayin karisik, mese,
sulak alan, agiklik ve tarim alani) ayrilmistir. Tespit edilen tiirlerin bu alanlardaki dagilimlari tespit edilmistir.

3. Bulgular

Caligmanin yapildig1 ii¢ yil igerisinde 94 noktada Cift toynakli (Artiodactyla) takimmdan 3 tiir tespit edilmistir
(Tablo 1). Bunlar; yaban domuzu, karaca ve kizil geyiktir. Bat1 karadeniz bolgesinde daha dnce yapilan ¢aligmalarda
Artiodactyla takimindan bu tiirlerin varhig1 bildirilmistir (Ozkazang 2012; Beskardes, 2016; Naiboglu ve Keten 2016).
Dogrudan ve dolayli gozlemlerle 59 noktada tiirlere ait bulgular elde edilmistir. Fotokapanlarla 32 noktada yapilan
gozlemlerde ii¢ tiire ait toplam 149 birey sayilmistir. En yaygin ve sik goriilen tiir yaban domuzudur. Yaban domuzu
tekli ve grup halinde yasarken karaca ve kizil geyik ¢cogunlukla tekli yagsamaktadir. Grup ortalama birey sayis1 1.71 +
2.39 (SD) olarak hesap edilmistir. Naiboglu ve Keten (2016), Yedigoller Yaban Hayat1 Gelistirme Sahasi (YHGS) inda
mese ormanlarinda yaptig1 ¢alismada ve Beskardes (2016) ayn1t YHGS’ nin genelinde benzer sekilde yaban domuzunu
daha yogun kizil geyigi ise en az yogunlukta belirlemistir. Yine Naiboglu ve Keten (2016) bu g¢alismasinda grup
sayilarinin yaban domuzunda 2.50, karacada 1.07 ve kizil geyikte 1.32 oldugunu bildirmistir.

Tablo 1. Bolu’da varlig1 belirlenen Artiodactyla takimina ait tlirlerin dogrudan ve dolayli gozlem sayilart ve
fotokapanlar ile goriintiilenen birey sayilari.

: . . . Fotokapan
Familya | Tiir Tirkgeadi  (Gozlem Nokta sayis1 | Birey sayisi grup birey sayisi + SD
Suidae Sus scrofa Yaban domuzu 45 13 71 3.79 £5.35
Cervidae | Capreolus capreolus | Karaca 18 20 64 1.21+£0.57
Cervidae | Cervus elaphus Kizil geyik 18 8 14 1.27 £ 0.65
Toplam 59 32 149 1.71 £2.39

Giliniin her saatinde aktif olan tiirler, cogunlukla sabah ve aksam saatlerinde goriintiilenmistir (Sekil 3). Tiirlere
ait birey sayist giin batimi ile artmakta ve giin aydinliginda azalmaktadir. Yakin bolge igerisinde Keten (2016) ve
Naiboglu ve Keten (2016) tarafindan yapilan ¢alismalarda yaban hayvanlarinin ¢ogunlukla geceleri aktif oldugu
bildirilmistir. Ancak c¢alisma konusunu olusturan Artiodactyla takimi ile ilgili ayrinti belirtilmemistir. Yaban
domuzunun ve kizil geyigin giindiiz aktivitesi oldukg¢a diisiikken karaca smirli da olsa siirekli giin igerisinde aktivite
gostermektedir (Tablo 2). Keten (2017) karacalarin giiniin her saatinde aktif oldugunu, en fazla goriintiilenmenin sabah
ve aksam saatlerinde yapilabildigini belirtmektedir.
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Sekil 3. Fotokapanla goriintiilenen bireylerin giin igerisindeki zamansal dagilimi
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Gozlemler ve fotokapanla yapilan ¢alismalarda Cervidae tiirlerinin cinsiyet tayini kolayca yapilabilmektedir
(Canakgioglu ve Mol, 1996). Yaban domuzlarinin ise kismen yapilabilmektedir. Bolu ili i¢in yapilan bu g¢aligmada
karaca cinsiyet oran1 1:1.26 iken kizil geyikte bu oran 1:1.33 olarak belirlenmistir. Keten (2017) Diizce ilinde 68
noktada 253 karaca bireyinde cinsiyet oranini 1:0.86 olarak belirlemistir. Komsu habitatlar olmasina ragmen cinsiyet
oranindaki bu fark oldukga yiiksektir. Bu fark dogal olarak kabul edilebilir. Ancak Bolu ilindeki 6rnek biiyiikliigiiniin
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Diizce ilindeki calismaya gore kiigiik olmasi, fotokapanlarin elde ettigi goriintiilerdeki tekerriir hatalar1 bu farkin
olugsmasina neden olabilir. Diger taraftan 6rneklemeler Diizce’de daha ¢ok yaprakli, Bolu’da ise ibreli ormanlarda
yapilmistir. Cinsiyet oranindaki bu farkin tam olarak ortaya konulabilmesi i¢in daha kapsamli ¢aligmalara ihtiyag
duyulmaktadir.

Bolu ilinde ¢ift toynakl tiirler en fazla ibreli ormanlarda tespit edilmistir. Ozellikle saf karacam ormanlar1 bu
tirler i¢in 6nemli habitatlar1 olusturmaktadir (Tablo 3). Bolu ve Diizce illerinin kuzeyinde ortak simirlart igerisinde
kalan Yedigoller YHGS inda ¢ift toynakli tiirler kapali ormanlari tercih ettigi bilinmektedir. Yine bu alanin
¢ogunlugunun yaprakli ormanlardan olugsmasindan dolay: tiirler daha ¢ok kaym ve mese ormanlarinda yayilis
gostermektedir (Beskardes 2016). Ozkazang (2012) Bartin ilinde yaban domuzunun daha ¢ok yaprakli, karacanin ise
ibreli ormanlarda bulundugunu bildirmektedir. Hizal (2008) Kapidag yarimadasinda yaban domuzunun her habitat
tipinde goriilmesine karsin karaca ve kizil geyigin daha hassas oldugunu gozlemlemistir. Keten (2017) ise Diizce’de
karacanin Bolu’daki habitat tercihinin aksine daha ¢ok yaprakli ormanlarda yasadigini belirtmektedir. Tiirlerin
habitatlarini1 6ncelikle besin ve ortii ye ulasilabilirlik belirlemektedir. Domuz ve Karaca diyeti ¢ok gesitli bitki tiiriinden
olusmasina ragmen beslendigi bitki tiirleri bolgesel, mevsimsel ve habitat tiplerine gore farkliliklar gostermektedir
(Beskardes vd., 2008; Beskardes vd., 2010). Tiirlerin habitatlar1 tercih etmesinden ziyade temel isteklerini biinyesinde
tasiyan her habitat tipini kullandig1 anlasilmaktadir. Bolu ili ormanlarinin %83’{iniin ibreli ve ibreli karigik ormanlardan
olusmasi komsu iller arasindaki bu farki agiklamaktadir. Yaban domuzu omnivor olsa da c¢ogunlukla bitkisel
materyallerle beslenmektedir (Ballari and Barrios-Garcia, 2014). Karaca ve kizil geyik gibi tiirler herbivor olup bitki
tiirleri arasinda segici davranmaktadir. Diisiik yaprak lignini olan odunsu tiirleri tercih etmektedir. Diger taraftan azot
konsantrasyonu diisiik tiirleri ise tercih etmemektedir (Forsyth et al. 2002). Bolu genelinde karaca ve kizil geyigin
yayilis alanlarindaki besin 6gelerinin belirlenerek tiirler i¢in habitat uygunluk modellerinin yapilmasi faydali olacaktir.

Tablo 2. Fotokapanla belirlenen tiirlere ait birey sayilarinin giin ¢erisindeki dagilimi

Saat Y.domuzu Karaca K.Geyik  Toplam
00:00-00:59 1 2 3
01:00-01:59 2 6 8
02:00-02:59 11 2 1 14
03:00-03:59 1 1 2
04:00-04:59 2 2
05:00-05:59 4 2 4 10
06:00-06:59 5 5
07:00-07:59 4 4
08:00-08:59 10 12 22
09:00-09:59 3 3
10:00-10:59 3 1 4
11:00-11:59 2 2
12:00-12:59 1 2 3
13:00-13:59 0
14:00-14:59 2 2
15:00-15:59 0
16:00-16:59 1 1
17:00-17:59 3 3
18:00-18:59 23 2 1 26
19:00-19:59 3 3 3 9
20:00-20:59 7 3 3 13
21:00-21:59 2 5 7
22:00-22:59 1 1
23:00-23:59 2 3 5
Tablo 3. Bolu ilinde ¢ift toynakli tiirlerin tespit edildigi noktalarin habitatlara gore dagilimi.
Habitat Tiirlerin belirlendigi Y. domuzu Karaca K. geyik
alan sayisi
Goknar 12 8 6 1
Goknar karisik 5 3 4 2
Karag¢am 43 28 10 15
Kara¢am karisik 4 4 3 0
Saricam 11 5 7 4
Saricam karisik 3 2 1 0
Kaym 5 3 2 1
Kayin karisik 4 2 2 1
Mese 3 2 1 1
Diger* 4 3 1 1
Toplam 94 60 37 26

*Tarimsal alan, Kizilcam, acikhik
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4. Sonuglar ve tartisma

Yaban hayvanlarimnin tiirlerinin belirlenmesi ve yayilis alanlarinda varliklarinin ortaya konulmasi yaban hayati
yonetiminin ilk agamasimi olusturmaktadir. Siirdiiriilebilir yonetim igin tiirlere ait habitat tercihleri, yas striiktiri,
cinsiyet orani, beslenme ve iireme davramis gibi bilgilerin elde edilmesi gerekmektedir. Ulkemiz av hayvanlar arasinda
potansiyeli yiiksek olan ¢ift toynakli tiirlerin (Baskaya, 1998) Bolu ilinde genis yayilisi bulunmakta ancak gériinme
siklig1 her alanda yeterli seviyede oldugu diisiiniilmemektedir. Ozellikle orman alanlarindaki kontrolsiiz insan girisleri,
kacak avciligin engellenmesi ve basibos kopeklerin azaltilmasi (Beskardes vd., 2013) tiirlerin orman igerisindeki
stresini azaltacaktir. Bunun yani sira orman kapaliliginin kirilmamasi ve uygun orman igi bosluklarin olusturulmasi
popiilasyonlarin artmasina katki saglayacaktir.
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Abstract

This study was conducted on the road surrounding Lake Van (D300-D975-E99 roads) between February 2016
and January 2017. It is aimed to identify the species and mortality rates of the mammals that die as a result of car crash
in the highway. As a result of the study, 57 cases which belong to 8 species in Eulipotyphla, Lagomorpha, Rodentia and
Carnivora orders of the Mammalia class were recorded. The primary mammal species killed in car crashes are stone
marten (Martes foina) (n=19), hedgehog (Erinaceus concolor) (n=17) and red fox (Vulpes vulpes) (n=13) respectively.
Mortality for mammal species was calculated as 0.276 ind/km/year. In addition, a solution to reduce deaths has been
proposed.

Key words: Traffic, mortality, road, mammals, Van Lake

Van Golii Havzasr’ndaki (Tiirkiye) memeli tiirlerinin yol 6liimleri

Ozet

Bu arastirma Subat 2016 ve Ocak 2017 tarihleri arasinda Van G6li’nii ¢evreleyen karayolunda (D300-D975-
E99 karayollar1) gergeklestirilmistir. Bu karayolunda arag¢ ¢arpmasi sonucu 6len memeli tiirlerinin ve 6liim oranlarinin
tespiti amaglanmigtir. Calisma sonucunda memeli sinifinin Eulipotyphla, Lagomorpha, Rodentia ve Carnivora
takimlarina mensup 8 tiire ait toplam 57 vaka kaydedilmistir. Ara¢ ¢arpmast sonucu dlen memeli tiirlerinin baginda
sirastyla kaya sansar1 (Martes foina) (n=19), kirpi (Erinaceus concolor) (n= 17) ve tilki (Vulpes vulpes) (n=13)
gelmektedir. Memeli tiirleri i¢in 6liim oran1 0.276 ind/km/year olarak hesaplanmustir. Ayrica 6liim vakalarini azaltmaya
yonelik ¢6ziim onerileri sunulmustur.

Anahtar kelimeler: Trafik, 6lim orani, karayolu, memeliler, Van Golii
1. Introduction

Wildlife populations are subject to habitat fragmentation due to some reasons such as roads, railroads and
energy lines (Rico et al., 2007). In addition, roads affect the habitats of many animal groups adversely (Trombulak and
Frissell, 2000; Coffin, 2007; Fahrig and Rytwinski, 2009). The most important effects are increasing mortality rates as a
result of road kills, restriction of animal mobility as barriers, changing animal behaviours, changes in the physical and
chemical environment and decrease in the quantity and quality of habitats of animals (Trombulak and Frissell, 2000;
Jaeger and Fahrig, 2004).

Animal road Kills have increased greatly depending on the fact that vehicles are faster and roads are longer in
parallel with the increasing number of vehicles and the developments in technology (Seiler et al., 2004; Caceres, 2011,
Kiziroglu et al., 2013). Caceres (2011) has stated that mammals are the animal group which is investigated the most
since they have larger bodies and dead individuals can be observed easily. In addition, various studies have been
conducted on vertebrates, primarily mammals throughout the world (Oxley et al., 1974; Clarke et al., 1998; Trombulak
and Frissell, 2000; Clevenger, 2003; Seiler et al., 2004; Jaeger and Fahrig, 2004; Pinowski, 2005; Rico et al., 2007;
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Coffin, 2007; Fahrig and Rytwinski, 2009; Van Langevelde, 2009; Benitez-Lopez et al., 2010; Tok et al., 2011;
Caceres, 2011; Saklaurs and Baltmanis, 2014; Ozcan and Ozkazang, 2017).

The aim of this study is to present the intensity of the mammal species that die as a result of road kills on the
road surrounding Lake Van and offer solutions to take necessary measures.

2. Materials and methods

This study was conducted between February 2016 and January 2017 on the road surrounding Lake Van which
is approximately 430 km long (D300-D975-E99 roads) (Figure 1.).

It is a four-lane road and the maximum speed limit outside settlement areas is 110 km/h. Field studies were
carried out by of driving around the lake once a week and 4 times every month in total. To be able to identify the
animals involved in car crashes, the average driving speed was 70 km/h. The animals involved in car crashes were
photographed and GPS coordinates of the crash sites were taken. The species involved in crashes are given in table and
their status was reported according to IUCN criteria. Results were evaluated as mammal/km/year.

3. Results

During monitoring studies, 20640 km were covered in total. Mortality rate of the mammal species died as a
result of road kills was calculated as 0.276 ind/km/year. It was determined that road kills involving mammals took place
after sunset and before sunrise. With monitoring studies, 57 cases involving 8 species from insectivore (Eulipotyphla),
rabbits (Lagomorpha), Rodentia and Carnivora orders of the mammal class were recorded (Figure 1., Figure 2., Table
1.). While the species in Carnivora order were on the top rank with 63.16% mortality rate, they were followed by
Eulipotyphla with 29.82%, Rodentia with 5.26% and Lagomorpha with 1.76%. The primary mammal species killed in
car crashes are stone marten (Martes foina) (n=19), hedgehog (Erinaceus concolor) (n=17) and red fox (Vulpes vulpes)
(n=13) respectively. It was determined that the months in which the mortality rates peak are April-May-September
(Table 2.).

The records of cases involving stone marten and red fox, which have the highest numbers of cases, are
encountered in various habitat types divided by roads such as wetlands, forestlands and steps. It was determined that the
habitats in which hedgehog cases were recorded are the wetlands and forestlands divided by roads.
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Figure 1. Study area and localities of the identified mammal species
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Table 1. Distribution of killed mammal species monthly

Mammal species

Month Erinaceus Lepus Sciurus Lutra Felis Meles  Martes  Vulpes Total
concolor europaeus anomalus lutra  silvestris meles foina vulpes
January - - 1 - - - 1 - 2
February - - - - - - 1 1 2
March - - - - - - 1 1
April 3 - - - - 1 3 2 9
May 7 - - 1 - - 8 5 21
June 2 - - - - - 2 - 4
July 1 1 - - - - - - 2
August 1 - 1 - - - - - 2
September 3 - 1 - 1 3 1 9
October - - - - - 1 1 - 2
November - - - - - - - 2 2
December - - - - - - - 1 1
Total 17 1 3 1 1 2 19 13 57

Table 2. Mortality rates of mammal species and the months in which mortality rates are the highest

Species Total % Highest occurrence Status according to IUCN
Erinaceus concolor 17 29.82 April-May-September Least Concern
Lepus europaeus 1 1.76 July Least Concern
Sciurus anomalus 3 5.26  January-August-September Least Concern

Lutra lutra 1 1.76 May Near Threatened
Felis silvestris 1 1.76 September Least Concern
Meles meles 2 3.51 April-October Least Concern
Martes foina 19 33.33 April-May-September Least Concern
Vulpes vulpes 13 22.80 April-May-November Least Concern

Total 57 100

4. Conclusions and discussion

Human activities pose a significant threat for vertebrates and the most important one of these activities is the
roads which are quite important for cargo and passenger transportation. Roads and vehicle traffic which provide great
convenience for people causes various negations for mammals, birds, reptiles and amphibian vertebrates. Restriction of
animal mobility as a barrier; change in animal behaviours as a result of the noise, light and toxic gases caused by traffic;
changes in the physical and chemical environment; shrinking of habitats and decrease in the quality of habitats are the
major examples to these negations (Trombulak and Frissell, 2000; Jaeger and Fahrig, 2004; Akay et al., 2012).

Orlowski and Novak (2006) stated that more than 80% of the road kills take place between May and October.
In addition, various researchers have presented that most of the mammal deaths occur in summer months (Fuellhaas et
al., 1989; Orlowski and Novak, 2006; Grilo et al., 2009). Orlowski and Novak (2004) also stated that deaths of
hedgehogs, which is one of the mammal species with the highest mortality rates, mostly occur in summer months.
Furthermore, they reported that death cases of the species included in Carnivora order occur in late May and during
June. In this study, it was determined that road kills involving hedgehogs occurred in April, May and September. It is
thought that hibernation of the hedgehog, which is an insectivore species, might be a significant factor in this. Road
kills involving species in Carnivora order were encountered in April, May, September and October.

Ozcan and Ozkazang (2017) have identified 58 cases of 6 mammal species killed in car crashes (Cankiri-
Kirikkale highway). They have stated that the species which have the highest mortality rates in these cases were
hedgehog (n=27) and fox (n=21). In this study that we have conducted around Lake Van, 57 cases involving 8 species
were recorded. It was determined that the species which have the highest mortality rates among these species were
marten (n=19), hedgehog (n=17) and fox (n=13).
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Figure 2. Mammal species identified (a: S. anomalus, b: V. vulpes, c: E. concolor, d: L. europaeus, e: F. silvestris, f:
M. foina, g: M. meles, h: L. lutra)

oAy

Haigh (2012) reported that mortality rate for mammal species involved in road kills was 0.012 ind/km/year (in
Irish), while Ozcan and Ozkazang (2017) reported that this was 0.68 ind/km/year (Cankiri-Kirikkale highway, in
Turkey). In this study, mortality rate for mammal species involved in road kills was determined as 0.276 ind/km/year.

While Hedlund et al. (2004) stated that warning signs on the road are quite effective on the driver, Krips and
Durot (2007) have emphasized that overuse and misuse of the road signs may reduce effectiveness on drivers. It was
observed that there is no warning signs to warn the drivers for wild animals on the road where we have carried out the
study.

In their study on mammal species involved in road kills on various roads in Turkey, Yorulmaz et al. (2012)
have identified species such as red deer, roebuck, bear, wolf, fox, badger, marten, otter, rabbit, squirrel and hedgehog.
Researchers have also emphasized that there is no protective measure to ensure a safe crossing of the mammal species
and a detailed work is required in that respect and stated that there should be structures such as habitat bridges,
underpass, overpass and tunnel which may ensure safe crossing of mammals from the roads. In this study, species such
as hedgehog, wild rabbit, squirrel, otter, wild cat, badger, stone marten and fox were identified in road kill cases on the
road surrounding Lake Van. In addition, it was seen that structures such as habitat bridges, underpasses or overpasses to
facilitate the crossing of species are not available on the road.

Solution proposals;

1. Road crossing of mammals should be investigated before and after road construction.

2. The existing culverts for the transition of wild animals must be rehabilitated.

3. Suitable road crossings should be made at hot spots where the mortality rate is high.
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Abstract

This research was carried out between 2009 and 2013 in order to determine the flora of Cakirdagi Mountain. Research area
is situated in province of Karaman and within in the C4 square according to Davis’s Grid system.531 taxa belonging to 64 families
and 275 genera were determined in the research area. Of all the collected specimens, 88 (%16.6) taxa are endemic for Turkey.The
phytogeographic elements are represented as follow: Irano-Turanian 162 (% 30.6), Mediterranean 76 (%14.3)Euro — Siberian 9 (%
1.7), widespread and undeterminated taxa 284 (% 53.4). Two taxa belong to Pteridophyta, 529 taxa belong to Spermatophyta.
Gymnospermae are represented by five taxa, Angiospermae are represented by 524 taxa. The largest families according to number of
taxa in the research area are as follows: Asteraceae 74(% 13.9), Fabaceaed7(% 8.9), Brassicaceae 45(%8.5), Poaceae 44 (%
8.3),Lamiaceae 40(% 7.5), Caryophyllaceae 29(% 5.5), Boraginaceae 22(% 4.1), Apiaceae 20(% 3.8), Papaveraceae 15(% 2.8)and
Ranunculaceae 14(% 2.6). The richest genera according to the number of taxa in the research area are as follows: Astragalus 17,
Alyssum 11, Centaurea 10, Medicago 10, Allium 9, Galium 9, Valerianella9, Silene 8, Bromus 8, Euphorbia 7 and Salvia 7.
According to the life forms of the plants grow in the research area is as follows: Terophytes 205 (% 38.7), Hemicryptophytes 202 (%
38.1), Geophytes 55 (% 10.3), Chamaephytes 35(%6.5), Phanerophytes 28(%5.2),Vascular Parasites 6(%1.2). Moreover Verbascum
misirdalianum and Valerianella turcica was described as a new species to science world from research area.

Key words: flora, C4 square, Cakirdagi, Akgasehir, Karaman, Turkey

Cakirdagr’nin Florasi (Karaman/Tiirkiye)

Ozet

Bu aragtirma 2009-2013 yillart arasinda Cakirdagi’nin (Karaman) Florasini tespit etmek igin yapilmistir. Arastirma alani
Karaman ili sinirlarive Davis’in Grid sistemine gore C4 karesi icerisindedir. Arastirma alanindan 64 familya ve 275 cinse ait 531
takson tespit edilmistir. Toplanan drneklerden 88 (% 16.6) takson Tiirkiye i¢in endemiktir. Taksonlarin fitocografik elementlere gore
dagilimm asagidaki gibidir: fran-Turan elementi 162 (% 30,6), Akdeniz elementi 76 (%14.3), Avrupa-Sibirya elemeti 9 (% 1.7), Genis
yayilish ve fitocografik bolgesi bilinmeyenler 284 (% 53.4)’dir. Calisma alaninda iki takson Pteridophyta, 529 takson Spermatophyta
béliimiine aittir. Gymnospermae alt béliimiindenbes takson, Angiospermae alt boliimiinden 524 takson tespit edilmistir. Igerdigi
takson sayis1 bakimindan en biiyiik familyalar: Asteraceae 74 (% 13.9), Fabaceae 47(% 8.9), Brassicaceae 45(%8.5), Poaceae 44 (%
8.3), Lamiaceae 40(% 7.5), Caryophyllaceae 29(% 5.5), Boraginaceae 22(% 4.1), Apiaceae 20(% 3.8), Papaveraceae 15(% 2.8) ve
Ranunculaceae 14(% 2.6)’ tir. En zengin cinsler: Astragalus 17, Alyssum 11, Centaurea 10, Medicago 10, Allium 9, Galium 9,
Valerianella 9, Silene 8, Bromus 8, Euphorbia 7 ve Salvia 7. Arastirma bolgesinde yayilig gosteren bitkilerin hayat formlarina gore
dagilimlari asagidaki gibidir: Terofitler 205 (% 38,7), Hemikriptofitler 202 (% 38.1), Geofitler 55 (% 10.3), Kamefitler 35 (% 6.5),
Fanerofitler 28 (% 5.2), Vaskiiler Parazitler 6(% 1.2)’dir. Ayrica ¢aligma alanindan Verbascum misirdalianum ve Valerianella
turcica bilim diinyast i¢in yeni tiir olarak tanimlanmustir.

Anahtar kelimeler: flora, C4 kare,Cakirdagi, Ak¢asehir, Karaman, Tiirkiye
1. Giris

Giliniimiizde niifus artig1 ile birlikte bireysel ve kitlesel talepler artmakta ve ¢esitlenmektedir. Kiiresellesen diinyada ise
bilimsel ¢aligmalar ve bunun yani sira teknolojik gelismeler artan taleplere ve taleplerin gesitliligine cevap verebilmek i¢in ¢aba
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harcamaktadir. Bilimsel ¢aligmalarm bir kismi, bilimsel gelisme ve teknolojik imkanlarin kullanilmasi ile bitkilerden kaliteli ve
verimli besin ihtiyaglarni karsilayacak kaynaklari elde etmek igin yapilmaktadir. Diger taraftan eczacilik, alternatif tip, tarim,
hayvancilik ve insanligin diger ihtiyaclar1 i¢in dogal bitki kaynaklaria yonelim artmakta ve arastirilmas: amaglanmaktadir. Insanlar
degisik alanlarda kullanilan bitkilerin ismini, yayilig alanlarini, morfolojik, anatomik, kimyasal ve diger kullanim amaglh 6zelliklerini
O6grenmek istemektedir.

Ulkelerin bitkileri en 6nemli dogal kaynaklarindandir. Bu dogal kaynaktan ilke insaninin daha fazla yararlanabilmesi igin
bitkilerinin tanitilmast ve yazili eserlere doniistiiriilmesi temel adimdir. Zaman zaman flora yazimlarimin yenilenmesi
gerekmektedir(Giiner vd., 2012). Ulkemizin florasi ile ilgili ilk Snemli calhismalsvigre’li botanik¢i P.E. Boissier’in yaymlamis oldugu
6 ciltlik ‘Flora Orientalis’ adh eseridir (Boissier, 1867-1888). Ulkemizin bitki cesitliligi ile ilgili yazilmis en énemli eser, iki ek ciltle
beraber 11 cilt yayinlanan Tiirkiye ve Dogu Ege Adalart Florasi’dir(Davis, 1965-1985; Davis vd., 1988; Giiner vd., 2000). Bu
yaymlarin yanindaTiirkiye Florasi Ek Ciltlerine flave Edilen Taksonlarin Listesi I, 11, 111, 1V, V, VL, VII isimli derlemeler yapilmistir
(Ozhatay vd., 1994, 1999, 2009,2011, Ozhatay ve Kiiltiir, 2006, Ozhatay vd., 2013, 2015).

Diinyada bilinen, tanimlanan ve kabul edilen yaklasgik 374.000 bitki tlirtiniin 308.312 tanesi vaskiiler bitkileri
olusturmaktadir (Christenhusz ve Byng; 2016). Tiirkiye Bitkileri Listesi (Damarli Bitkiler) kitabinda kibrit otlar1 da dahil edilerek
ilkemizden 11466 dogal, 171 yabanci, 70 tarim olmak iizere toplam 11707 damarli bitki listelenmis, bunlardan 3035(% 31,12)
taksonendemiktir.Son olarak Resimli Tiirkiye Florasi ¢aligmasi baglatilmis ve 1. cilt yaymlanmistir (Giiner vd., 2012, Giiner ve
Ekim, 2014).

Caligma alanmmizinyakin cevresinde yapilan calismalar; Karadag’mn (Karaman) Bitkileri (Unal ve Ocakverdi,
1991), Tiirkiye Florasindaki C4 Karesi I¢in Yeni Floristik Kayitlar (Unal, 1987), Ayranci Baraji, Karakiikiirtlii Dag1, Alahan ve
Karaman Arasinda Kalan Bolgenin Florasi 1, 2 (Unal ve Saglam, 2008a; Unal ve Saglam, 2008b), C4 Karesi I¢in Yeni Floristik
Kayitlar(Saglam ve Unal, 2007), Tiirkiye Florasindaki C4 Karesi I¢in Yeni Kayitlar (Ketenoglu ve Serin, 1988), Hacibaba Dagi’nin
(Karaman-Kazimkarabekir) FlorasinaKatkilar (Serin, 1996),i¢ Anadolu'dan (Eregli-Karaman) Onobrychido artneni-Thymetalia
leucostomi Akman, Ketenoglu, Quezel 1985, Ordosu i¢in Yeni Bir Alyans (Geven vd. 2010), i¢ Anadolu Bolgesi'nin
giineydogusunda (Eregli-Karaman) Artemisia santonicum L. kommunitesinin floristik ve ekolojik 6zellikleri(Geven vd., 2015),
Karaman ilinden Baz1 Bitkilerin Lokal Isimleri (Kogak ve Ozhatay, 2000), Karaman ve Ermenek Step Vejetasyonu Etiidii (Akman
vd., 1996), Kisecik Kasabasi (Karaman) ve Cevresinde Bulunan Bazi Yabani Bitkilerin Kullamim Bigimleri ve Besin Ogesi
Iceriklerinin Belirlenmesi (Yiicel vd., 2011), Obruk (Karapinar) Yaylasmin ve Karacadag ve Floras1 (Dural ve Ekim, 2007), Dipsiz
Gol-Sariot Yaylasi-Sorkun (Bozkir- Konya) Arasinda Kalan Bolgenin Florasi (Tugay vd., 2002), Apa (Cumra- Konya) Baraji ve
cevresinin florasina katkilar (Serin vd., 1998). Biiyiikegri Dagi(Mut, icel) ve Cevresinin Floras: (Sirin ve Ertugrul, 2015), Ekicek
Dag1 (Aksaray) ve Cevresinin Florasi (Unal ve Ding, 1997) seklindedir. Arastirma alanimiz olan Cakirdagi’min (Karaman) Bitki
Sosyolojisi ve Bitki Ekolojisi Selguk Universitesi Arastirma Fonu Projesi olarak arastirilmis ve sonug raporunun vejetasyon
tablolarinda 150 taksonun kaydi verilmistir (Ocakverdi ve Unal, 1995). Cakirdagi’nin inceleme alami olarak secilmesinin baslica
nedeni daha once bu alanda, alana 6zgiin genel bir flora ¢aligmasinin yapilmamis olmasi ve korunan bir sahanin degerlendirilmesidir.
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Sekil 1. Arastirma alaninin sadelestirilerek ¢izilmis topografik haritasi

1.1. Arastirma alanmimin cografi ozellikleri

Arastirma alanimiz Cakirdagi, cografi olarak I¢ Anadolu Bolgesinde, Karaman Il merkezinin yaklasik 40 km
kuzeydogusundadir. Cakirdag: giineyden Suduragi Kasabasi ve Salur Kdyii ile kuzeyden Akgasehir Kasabasi ve dogudan Karagag
Koyt ile, batidan Burunoba Koyii ile Beydilli Koyii ile siirlanir. Cakirdag, giineyde 37°.19°.255 K ile 33°24' 399 D noktasi,
kuzeyde 37°.23°. 397 K ile 33°32' 497 D noktasi, batida 37°.23”.576 K ile 33°20' 950 D noktas1 ve doguda 37°.23°.470 K ile 33°32'
765 D koordinantlar1 arasinda bulunmaktadir. 1100-1385 m arasinda degisen yiikseltilerle, dogu bati yoniinde tepelerden ve
aralarindaki vadilerden olusur. Dag, diiz bir ovada ince uzun bir yiikselti olusturur (Sekil 1). Arastirma alani, Bilyik Konya
Havzasi'min giineybatisinda bulunan Karaman Havzasi'nda yer almaktadir. Bitki cografyasi bakimindan fran-Turan Floristik Bolgesi
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icinde bulunan ¢aligma alani, Davis’in Grid sistemine gore C4 karesinde yer almaktadir (Davis, 1965-1988). Giiner vd. (2012)'e gore
ic Anadolu Bolgesi, Konya Béliimii'ne girmektedir.

Arastirma alanimin yaklagik 173 km? alan1 kapsamakta, bunun 40 km? béliimii korunan alani olusturmaktadir. Orman ve Su
Isleri Bakanlig1 tarafindan erozyon kontrolii ve agaglandirma caligmasi yapilarak dikenli tel ile korumaya alinmistir (Sekil 1). Alan
koruma altina alinmadan 6nce ileri derecede otlatma ve tahribata ugradigi i¢in bazi tepelerde ve yamaglarda yiizeysel erozyonla
birlikte bitki ortiisii azalmig ve kayaglar ortaya ¢ikmigtir. Korunan alanlarin i¢ine kiiltiir bitkilerden Cedrus libaniA. Rich. var. libani
(Sedir), Pinus nigraArn. subsp. pallasiana(Lamb.) Holmboe. var. pallasiana (Karagam), Fraxinus angustofolia subsp. angustifolia
(disbudak),Amygdalus orientalis Miller.(Badem), Ailanthus altissima (Miller) Swingle (Aylantus), Prunus divaricata Ledeb. var.
pissardi Koch.(Erik) ve Pistacia palaestina Boiss. (Citlenbik) dikilmis veya ekilmigtir. Korunan alan (Sekil 1) Cakirdagi Genel
Avlagi olarak 2011 yilinda tescillenmistir (Anonim, 2017).

1.2. Arastirma alanimin jeoloji, toprak ve iklimézellikleri

Karadag’m doguya dogru bir uzantisi gibi goriinen, ancak ondan Neojen dolgu sahasi ile ayrilan ve kristalen kalkerden
meydana gelmis olan Cakirdagi, Toroslarin bu bolgedeki en kuzey kesimini meydana getirmektedir (Akkus, 1995).Karaman-Ayranci
Ovalar ile Hotamig-Akgdl Batakliklar: arasinda yer alan Cakirdagi, bu Paleozoik formasyonlarinin en yiiksekte ve en kiitlevi
olanidir. Formasyon, gri renkli, orta kalinlikta ve belirgin tabakali rekristalize kirectaslari ile baslar, koyu gri-siyah renkli, orta-
kalin tabakali dolomitlerle devam eder ve en iistte yer alan agik gri renkli rekristalize kiregtaslarindan olusur. Tabaninda yer
alan boksitli lateritik bir seviye tizerindeuyumluvegegisliolarakGegSenoniyenyash kirmizirenklipelajikkiregtaslariyeralir(Giil vd.,
1984; Ulu ve Balci, 2009). Aragtirma alaninin bilyiik toprak grubu kahverengi, koliiviyal, tuzlu sodik (¢orak) topraklar ile kayalardan
olugmaktadir (Anonim, 1992).

En yakin Karaman(Merkez), Karapinar(Konya) ve Eregli (Konya) rasat istasyonlarina gore arastirma alani1“Kurak, alt, kist
¢ok soguk Akdeniz iklimi” biyoiklim katinda yer almaktadir (Akman, 1999). Mevsimlere gore azalan yagis miktarlar1 Karaman ve
Eregli’de KISY; Karapinar’da IKSY seklinde siralanir. Bu bilgiler ¢er¢cevesinde Karaman ve Eregli, Dogu Akdeniz yagis rejimi 1.
tipi; Karapinar, Dogu Akdeniz yagis rejimi 2. tipi i¢ine girmektedir. Yillik toplam yagis miktar1 Karaman’da 329,9 mm, Karapimar’da
279 mm ve Eregli’de 301,6 mm’ dir. Ortalama sicakliklar ve aylik ortalama yagis miktarlar1 hesaplanarak arastirma alaninin ombro-
termik (yagis-sicaklik) diyagramlari ¢izilmistir(Sekil 2, 3, 4).
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Sekil 2. Karaman ilinin iklim diyagrami

Kullamilan Kisaltmalar; a: Meteoroloji Istasyonu,b:
Meteoroloji Istasyonu Yiiksekligi (m.), ¢: Sicaklik ve yagis
rasat yili, d: Ortalama yillik sicaklik (C®), e:Ortalama yillik
yagis (mm.), m: En soguk ayim en diisiik sicaklik ortalamasi
(C°), n: Mutlak minimum sicaklik (C°), p: Mutlak donlu
aylar, r: Muhtemel donlu aylar, KISY: Kis, ilkbahar,
Sonbahar, Yaz, IKSY: ilkbahar, Kis, Sonbahar, Yaz, cm:
Santimetre, °C:Santigrat derece, m: Metre,mm: Milimetre.

C mm
20 a b ¢ d e yage
Eregli 1044 m (49-49) 11,6°C 3016 mm

Yagugh Yagush
1w § Ppenyot periyot

Sekil 3. Eregli ilgesinin iklim diyagrami
2. Materyal ve yontem

Aragtirma alanimizin jeolojik ve biiyiik toprak gruplarina iliskin bilgiler ilgili eserler esas alnarak hazirlanmustir (Ulu ve
Balci, 2009, Bilgig, 2009, Anonim, 1992, 2007).Cakirdagi’nin topografik haritasi(Sekil 1) Devlet Su Isleri (DSI) Konya Bolge
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Miidirligiinden temin edilenharita (Senel, 1997)esas alinarak ¢izilmigtir. Arastirma alanmim iklimi ile ilgili meteorolojik veriler
Orman ve Su Isleri Bakanligi, Konya Meteoroloji 8. Bolge Miidiirliigiinden alinmistir (Anonim, 2012). Arastirma alanimin
¢evresindeki Karaman, Eregli ve Karapinar istasyonlarinin iklim diyagramlar1 Gaussen metoduna gore ¢izilerek, ¢alisma bdlgesinin
yilik kuraklik indisi De Mortenne ve Gottman’in yontemine gore, iklim tipi ve biyoiklim kati Emberger metoduna gore
hesaplanmistir(Akman, 1999).

Arastirma materyalini, Cakirdagive gevresinde yayilis gosteren vaskiiler bitkiler olugturmaktadir. 2009-2013 yillarinda
belirli periyotlarile arastirma alanina ziyaret yapilarak bitki drnekleri toplanmistir. Toplanan bu bitki drnekleri lokaliteleriyle birlikte
gerekli diger arazi kayitlar1 deftere yazilarak numaralandiktan sonra herbaryum teknigine uygun olarak preslenip kurutularak teshis
icin hazirlanmistir(Saya ve Misirdali, 1982; Segmen vd, 2008). Bu 6rneklerin teshisinde temel kaynak olarak Tiirkiye Florasindan
(Davis, 1965, 1985; Davis vd., 1988; Giiner vd, 2000) ve bazi revizyon ¢aligmalarindan (Yildirimli, 2008; Teksen ve Karaman Erkul,
2016)yararlamlmistir. Tiirkiye florasinin veya revizyonlarm yetersiz kaldign durumlarda Avrupa, Irak, Iran, Rusya, Filistin
Floralari(Tutin vd., 1964-1981; Towsend ve Guest, 1966-1985; Rechinger, 1965-1977; Zohary, 1966-1986; Komarov vd., 1934-
1964) eserleri incelenmistir. Bunun yaninda teshisinde siiphe duyulan bazi 6rneklerteshisi ve kontrolii i¢in alaninda uzman ve
revizyon calismasi yapan kisilerden yardim alinmistir. Ornekler Dumlupimar Universitesi Fen Edebiyat Fakiiltesi Biyoloji Boliimii
Herbaryumu(DUP) ve Selguk Universitesi Fen Fakiiltesi Biyoloji Boliimii herbaryumunda(KNYA) kayit altina alinmugtir.

Teshisi yapilan bitkilerin listesi, APG IV (Cole vd., 2016) g6z 6niinde bulundurularak Tiirkiye Bitkileri Listesi (Damarli
Bitkiler) kitabindaki APG III (Angiosperm Filogeni Grubu [Angiospermi Phylogeny Group])sistemine goére ve alfabetik olarak
verilmistir (Gliner vd., 2012; Reveal & Chase, 2011). Taksonlarin adlar1 yazilirken gecerli kabul edilen takson isimleri ve otor adlari
yazilmig fakat sinonimleri verilmemigtir. Takson isimlerinde yapilan aktarma, isim ve statii degisiklikleri Med-Checklist, The Plant
List ve International Plant Name Index internet sayfalar taranarak diizenlenmistir (Anonim, 2016 a,b,c). Bitki listesi hazirlanirken
once familya, sonra cins, sonra tiir ve tiir alt1 taksonlar verilmistir. Taksonlara ait bilgiler yazilirken; takson adi, otor adi, yer veya
mevki adi, toplama tarihi, toplayici adi ve numarasi, kiiltiir olup olmadigi, endemizm durumu, varsa fitocografik bolgesi, bitkinin
hayat formu seklinde bir siralama takip edilmistir.

Calisma alaninda yer alan endemik bitkiler “Tiirkiye Bitkileri Kirmizi Kitab1” adli esere gore ve ayrica son yillarda yapilan
degisiklikler de dikkate alinarak hazirlanmistir (Ekim ve ark. 2000; Giiner vd., 2012, IUCN, 2014). Calismada ortaya ¢ikan veriler
rakamsal olarak degerlendirilerek endemik bitkilerin sayisi ve orani, en ¢ok tiir iceren familyalar, en ¢ok tiire sahip on cinsler,
toplanan bitkilerin hayat formlari ve ait olduklari fitocografik bolgelere ait istatistiksel veriler, degerlendirme kisminda yer
verilmistir. Tiirkiye Florasi verilerine gore 6zellikle Cakirdagi’na yakin ¢evrelerde dnceki yillarda yapilmis olan ¢aligmalarin bazi
sonuglari; fitocografik bdlgeler ve endemizm kiyaslamalar yapilarak benzerlik ve farkliliklar yorumlanmistir.

3. Bulgular
Bitki toplanan yerler; 17- C4-Karaman-Cakirdagi: Kavurgalik Tepesi, kayalik
1- C4-Karaman-Cakirdagi: Yalnizdag Tepesi, kayalik yamaglar, 1090-1380 m,
yamaglar, 1100-1230 m, 18- C4-Karaman-Cakirdagi: CukurkdsMerdivenli Agillar

2-  C4-Karaman-Cakirdagi: Fahrettin Deresi- Fahrettin Agili
Mevkii, step, 1050m-1125m,

3- C4-Karaman-Cakirdagi: Kegi Agili Mevkii, Yorik
Mezarlig, kayalik, 1100-1330 m,

4-  C4-Karaman-Cakirdagi: Uziimliiniin Tepesi, kayalik,

1100-1330 m,

5-  C4-Karaman-Cakirdag:: Yediler Yaylas, step, 1032-1078
m,

6- C4-Karaman-Cakirdagi: Mandala Yaylas, step, 1032-
1078 m

7-  C4-Karaman-Cakirdagi: Keldag Tepesi, kayalik yamaglar,
1090-1280 m,

8- C4-Karaman-Cakirdagi: Cumhuriyet Yaylasi, step, 1026-
1048 m,

9- C4-Karaman-Cakirdagi: Kazanci Yaylast, step, 1032-
1078 m,

10- C4-Karaman-Cakirdagi: Yumrukaya Tepesi, kayalik
yamaglar, 1090-1230 m,

11- C4-Karaman-Cakirdagi: CarsakDeresi, dere kenar1, 1050-
1130m,

12- C4-Karaman-Cakirdagi: Yolbel Deresi, dere kenar1, 1050-
1180 m,

13- C4-Karaman-Cakirdagi: Yunuslarin Agili- kayalik
yamaglar, 1280-1360 m,

14- C4-Karaman-Cakirdag: Inlice Agili Mevkii, kayalik
yamaglar, 1080-1290 m,

15- C4-Karaman-Cakirdag:: Pelitli Deresi, kayalik yamaglar,
1070-1290 m,

16- C4-Karaman-Cakirdagi: Cakirdag Tepesi, kayalik
yamaglar, 1090-1385 m,

Mevkii, step, 1050-1130m,

19- C4-Karaman-Cakirdagi: Cifteagillar-Ekinliklikol Deresi,
step, 1050-1190m,

20- C4-Karaman-Cakirdagi: Askinin Agili Mevkii, 1050-1140
m,

21- C4-Karaman-Cakirdagi: fmrali Agil11050-1190m,

22- Cé4-Karaman-Cakirdagi: Tavsanlibucak Deresi, 1030-
1290 m,

23- C4-Karaman-Cakirdagi: Danakoyak Tepesi, 1130-1360
m,

24- C4-Karaman-Cakirdagi: Hayatinin Agili, 1030-1120 m,

25- C4-Karaman-Cakirdagi: Akcasehir-Karaagag koyii yolu
kenarlari, 1035-1070 m,

26- C4-Karaman-Cakirdagi: Akcasehir-Beydilli koyii yolu
kenarlari, 1035-1070 m,

27- C4-Karaman-Cakirdagi: Akgasehir Cevresi,1030-1100 m,

Kullanilan kisaltmalar: OC : Omer CECEN, subsp.: Alttiir, var.:
Varyete

3. Bulgular
3.1. Arastirma Alaninin Florasi

Divisio : PTERIDOPHYTA
ASPLENIACEAE

1. Asplenium ceterach L.,16, 01.05.2012, OC 1509.Geofit.
DRYOPTERIDACEAE

2.  Dryopteris filix-mas(L.) Schott., 2, 02.05.2013, OC
746.Geofit.

Divisio:MAGNOLIOPHYTA(TOHUMLU BiTKILER)
Subdivisio:PINOPHYTINA (ACIK TOHUMLULAR)
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EPHEDRACEAE

3. Ephedra foeminea Forssk.,14, 12.05.2012, OC 1550.
Kamefit.

CUPRESSACEAE

4, Juniperus foetidissima Willd.,4, 08.05.2010, OC 917 Kiltiir,
Mezofanerofit.

5. J.oxycedrusL. subsp. oxycedrus. var. oxycedrus. f. oxycedrus,
7, 18.05.2009, OC584.Nanofanerofit.

PINACEAE

6. Cedrus libani A. Rich. var. libani,3, 12.06.2013, OC
1898.Akdeniz (dag) elementi, Kiiltiir, Mezofanerofit.

7. Pinus nigra Arn. subsp. pallasiana(Lamb.) Holmboe. var.
pallasiana, 2, 02.05.2013, OC 729. Kiiltiir, Mezofanerofit.
Subdivisio: MAGNOLIOPHYTINA (KAPALI TOHUMLULAR)
ACANTHACEAE

8. Acanthus hirsutus Boiss. subsp. hirsutus, 10, 31.05.2011, OC
1340. Hemikriptofit.

AMARANTHACEAE

9. Amaranthusalbus L., 26, 29.09.2012, OC 1790.Terofit.

10. A retroflexus L., 26, 29.09.2012, OC 1789. Hemikriptofit.
11. Bassia prostrata(L.) A.J. Scott., 3, 12.06.2013, OC 1909.
Kamefit.

12, Chenopodium album  L.subsp. album var. album, 26,
29.09.2012, OC 1791.Terofit.

13. C.botrysL., 26,29.09.2012, OC 1799.Terofit.

14. cyathobasis fruticulosa(Bunge) Acllen, 1, 30.07.2012, OC
1461.Endemik. Iran-Turan elementi. Kamefit.

;I:5. Krascheninnikovia ceratoides(L.) Giildenst, 3, 29.05.2010,
OC 130. Kamefit.

16. Noaea mucronata(Forssk.) Aschers & Schweinf. subsp.
mucronata, 2, 29.09.2012, OC 1800. Kamefit.

17. salsola tragus L. subsp. tragus, 1, 29.09.2012, OC 1819.
Kamefit.

AMARYLLIDACEAE

18.  Allium atroviolaceum Boiss., 7, 07.07.2011, OC 1424. Geofit.
19. A bassitense J.Thicbaut, 3, 12.06.2013, OC 1900. Akdeniz
elementi. Geofit.

20. A cappadocicum Boiss., 15, 13.06.2013, OC 1978. Endemik.
Iran- Turan elementi.

21. A flavumL. subsp. tauricum(Basser ex Reichb.) Stearn. var.
tauricum, 4, 31.05.2011, OC 1381.Akdeniz elementi. Geofit.

22. A.lycaonicum Siche ex Hayek. 11, 12.05.2011, OC 1317.
Akdeniz elementi. Geofit.

23. A orientale Boiss., 1, 13.04.2009, OC 470. Geofit.

24. A. proponticum Stearn & Ozhatay subsp. cf. proponticum, 7,
07/07/2011, OC 1411. Endemik. Akdeniz elementi. Geofit.

25. Ascabriflorum Boiss., 3, 19.05.2009, OC 624. Endemik. iran-
Turan elementi. Geofit.

26. A. scorodoprasumL. subsp. rotundum, 1, 12.05.2012, OC
1541.Geofit.

ANACARDIACEAE

27. Pistacia palaestina Boiss., 7, 28.05.2012, OC 1656. Dogu
Akdeniz elementi.Mikrofanerofit.

28. Rhuscoriaria L., 1, 19.05.2009, OC 123. Mikrofanerofit.
APIACEAE

29.  Astrodaucus orientalis (L.) Drude, 1, 07.07.2011, OC 1441.
Iran-Turan elementi? Hemikriptofit.

30. Bupleurum lycaonicum Snogerup, 7,19.05.2012, OC 1584.
Endemik. Akdeniz elementi. Terofit.

31. B.SulphureumBoiss. & Bal.,23, 28.05.2012, OC 1689.
Endemik.Iran-Turan elementi. Terofit.

32. B. turcicum Snogerup, 2, 30.07.2011, OC 1474. Endemik.
Akdeniz elementi. Terofit.

33. Daucus carota L. 26, 29.09.2010, OC 304.
Kiiltiir,Hemikriptofit.

34.. Echinophora tournefortii Jaub. & Spach, 1, 18.05.2009, OC
17. Iran-Turan elementi. Hemikriptofit.
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35. Eryng.i'um campestre L. subp. campestre var. virens Link, 1,
30.07.2009, OC 309. Hemikriptofit.

36. Ferula lycia Boiss.,16, 16.06.2012, OC 1749. Endemik. Dogu
Akdeniz (dag) elementi. Geofit.

37. F. Szowitsiana DC., 4, 28.05.2012, OC 1702. iran-Turan
elementi. Geofit.

38. Ferulago pauciradiata Boiss.&Heldr., 4, 22.07.2012, OC
2511. Endemik. iran-Turan elementi. Geofit.

39. _Hohenackeria exscapa(Stev.) Koso-Pol., 2, 28.05.2012, OC
1691.Iran-Turan elementi?Terofit.

40. Johrenia dichotoma DC., 7, 19.05.2012, OC 1594. Iran-Turan
elementi. Hemikriptofit.

41. Malabaila secacul Banks &Sol.subsp. secacul, 17,
19.05.2012, OC 1599. Hemikriptofit.

42. Pimpinella corymbosa Boiss., 1, 30.07.2011, OC 1475. iran-
Turan elementi.Terofit.

43. Prangos meliocarpoides Boiss. var. meliocarpoides, 17,
19.05.2012, OC 1587. Endemik. Iran-Turan elementi. Geofit.

44. scandix ibericaM.Bieb., 2, 12.05.2012, OC 1564. Terofit.

45. S. macrorhyncha C. A. Meyer, 23, 02.05.2013, OC
1138.Terofit.

46. S. stellata Banks&Sol..4, 08.05.2010, OC 1023. Terofit.

47. Torilis leptophylla (L.) Rchb., 2, 28.05.2012, OC 1700.
Terofit.

48. Zosima absinthifolia(Vent.) Link., 2, 27.05.2012, OC 1650.
Hemikriptofit.

APOCYNACEAE

49. Vinca herbaceaWaldst. & Kit., 4, 25.04.2011, OC 1244.
Geofit.

50. Vincetoxicum canescens(Willd.) Decne. subsp. canescens, 10,
19.05.2009, OC 185. Hemikriptofit.

ARACEAE

51. Arum dioscoridis Sm. var. dioscoridis, 1, 30.03.2009, OC
323. Dogu Akdeniz elementi. Geofit.

ASPARAGACEAE

52. Hyacinthella lazulina K.M.Perss. & Jim. Perss.,17,
19.05.2009, OC 1208. Endemik. Dogu Akdeniz elementi. Geofit.

53. Leopoldia comosa (L.) Parl.,14, 23.05.2013, OC 773. Akdeniz
elementi. Geofit.

54. Muscari armeniacum Leichtlin ex Baker, 17, 12.05.2012, OC
681. Geofit.

55. M. caucasicum (Griscb.) Baker, 1, 12.05.2012, OC 1552.
Iran-Turan elementi. Geofit.

56. M. neglectum Guss., 17, 13.04.2009, OC 443. Geofit.

57. M. tenuiflorum Tausch., 11, 23.05.2013, OC 214. Geofit.

58. Ornithogalum comosum L., 1, 15.05.2009, OC 222. Geofit.
59. O.fimbriatum Willd., 19, 19.05.2009, OC 169. Dogu Akdeniz
elementi.Geofit.

60. O.montanum Cyr., 15, 13.06.2013, OC 668. Dogu Akdeniz
elementi. Geofit.

61. O.neurostegium ~ Boiss. & C.L.Blanche ex Boiss..2,
02.05.2013, OC 705. Geofit.

62. O.pyrenaicum L., 10,23.05.2013, OC1170. Geofit.
ASPHODELINECEAE (XANTHORRHOEACEAE)

63. Asphodeline rigidifolia(Boiss.) Baker., 1, 12.05.2012, OC
1132. Endemik. iran- Turan elementi. Geofit.

ASTERACEAE

64. Achillea aleppica DC. subsp. zederbaueri(Hayek) Hub.-Mor.,
22, 03.05.2013, OC 764. Endemik. Iran-Turan elementi.
Hemikriptofit.

65. A. lycaonica Boiss. & Heldr., 15, 19.05.2012, OC 1600.
Endemik. Iran- Turan elementi. Hemikriptofit.

66. A phrygia Boiss.&Balansa, 7, 19.05.2009, OC 567 Endemik.
Iran- Turan elementi. Hemikriptofit.

67. A.santplinoidejs Lag. subsp. wilhelmsii(K.Koch) Grcute, 1,
08.05.2010, OC 841.Iran- Turan elementi. Hemikriptofit.
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68. A. spinulifolia Fenzl ex Boiss.,3, 23.05.2013, OC 1150.
Endemik. Akdeniz elementi. Hemikriptofit.

69. Anthemis cretica L. subsp. anatolica(Boiss.) Grierson, 16,
19.05.2009, OC 170. Hemikriptofit.

70. A. fimbriata Boiss., 1, 23.05.2013, OC 704. Endemik. Dogu
Akdeniz elementi. Terofit.

71. Afumariifolia Boiss., 5, 08.05.2010, OC 903. Endemik. iran-
Turan elementi. Hemikriptofit.

72. Akotschyana Boiss. var. kotschyana, 10, 23.05.2013, OC
1167. Hemikriptofit.

73. Artemisia santonicum L.subsp. santonicum, 4, 07.07.2011,
OC 1420. Kamefit.

74. Bombycilaena erecta(L.) Smolj., 9, 18.05.2009, OC 33.
Hemikriptofit.

75. Carduus nutans L. subsp. nutans sensu lato, 8, 08.05.2010,
OC 821. Hemikriptofit.

76. C. pycnocephalus L. subsp. albidus(M. Bieb) Kazmi, 2,
02.05.2013, OC 748. Hemikriptofit.

77. Carlina oligocephala Boiss. & Kotschy subsp. oligocephala,
15, 13.06.2013, OC 1970. Terofit.

78. Centaurea balsamita Lam.,26, 07.07.2011, OC 1401. iran-
Turan elementi. Hemikriptofit.

79. C. iberica Trev. ex Sprengel,26, 19.05.2012, OC 1573.
Hemikriptofit.

80. C. kotschyi (Boiss. & Heldr) Hayek var. decumbens
Wagenitz, 1, 19.05.2009, OC 157. Endemik. Hemikriptofit.

8l. c. kotschyi(Boiss. & Heldr) Hayek var. persica(Boiss.)
Wagenitz, 1, 12.05.2012, OC 1536. Hemikriptofit.

82. C.pulchella Ledeb.20, 24.05.2013, OC 1194. iran- Turan
elementi.Terofit.

83. C. solstitialis L. subsp. solstitialis, 17, 29.09.2012, OC 1803.
Terofit.

84. C.urvillei DC. subsp. armata Wagenitz,10, 30.07.2009, OC
236. Dogu Akdeniz elementi. Hemikriptofit.

85. C. urvillei DC. subsp. hayekiana Wagenitz, 3, 29.05.2010,
OC 1108.Iran- Turan elementi. Hemikriptofit.

86. C. urvillei DC. subsp. urvillei, 14, 13.06.2013, OC 1973.
Dogu Akdeniz elementi. Hemikriptofit.

87. C. virgata Lam.,9, 16.06.2012, OC 25. iran- Turan elementi.
Hemikriptofit.

88. Chardinia orientalis (L.) Kuntze, 2, 02.05.2013 OC 1685.
Iran-Turan elementi. Hemikriptofit.

89. Cichorium intybus L.26, 29.09.2012, OC 1784.
Hemikriptofit.

90. Cirsium arvense(L.) Scop.,3, 16.06.2012, OC 1759. Geofit.
91. Cnicus benedictus L.,7, 08.04.2010, OC 1048. Terofit.

92. Conyza canadensis (L.) Cronquist, 26, 19.05.2012, OC 1786.
Terofit.

93. Cota austriaca (Jacq.) Sch. Bip.,5, 08.05.2010, OC 909.
Hemikriptofit.

94. Cousinia iconicaHub.-Mor.,20, 03.05.2013, OC  137.
Endemik. Iran-Turan elementi. Hemikriptofit.

95. CrepisalpinaL., 5, 12.06.2013, OC 1912. Terofit.

96. C. foetida L. subsp. rhoeadifolia(Bieb.) Celak., 4, 12.06.2013,
OC 80. Terofit.

97. C. frigida(Boiss. & Bal.) Babcock, 7, 13.04.2009, OC 520.
Iran-Turan elementi. Terofit.

98. C.macropus Boiss. & Heldr,, 3, 24.05.2013, OC 1863.
Endemik. Iran-Turan elementi. Hemikriptofit.

99. C.pulchra L. subsp. pulchra,3, 24.05.2013, OC 1859. Terofit.
100. C. sancta (L.) Bornm. subsp. obovata (Boiss.&No®)Babe., 1,
24.04.2013, OC 1260. Terofit.

101. Crupina crupinastrum(Moris) Vis., 28, 31.05.2011, OC 1346.
Terofit.

102. cyanus bourgaei (Boiss.)Wagetnitz&Greuter, 7, 30.03.2009,
OC 335. Endemik. Dogu Akdeniz elementi. Hemikriptofit.

103. . pichleri (Boiss.) Holub. subsp. pichleri, 10, 30.07.2009,
OC 237. Hemikriptofit.

104. C.triumfettii (All.) x Cyanus pichleri (Boiss.) Holub., 17,
24.04.2013, OC 653. Hemikriptofit.

105. C. triumfettii (AIl) subsp. Dostdl ex ALdve & D.Love
triumfettii, 10, 13.06.2013, OC 1965. Hemikriptofit.

106. Echinops spinosissimus Turra subsp. spinosissimus, 1,
18.05.2009, OC 12. Dogu Akdeniz elementi. Hemikriptofit.

107. Filagoarvensis(L.) Holub., 5, 16.06.2012, OC 1746. Terofit.
108. F. pyramidata L.,1,19.05.2009, OC 94. Terofit.

109. Gundelia tournefortii L. var. tournefortii, 3, 29.05.2010 OC
1140. Iran- Turan elementi. Hemikriptofit.

110. Helianthus annus L.6, 19.05.2012, OC 1195. Kiiltir,
Hemikriptofit.

111. Helichrysum arenarium(L.) Moench subsp. aucheri(Boiss.)
Davis & Kupicha,20, 03.05.2013, OC 1139. Endemik. Iran-Turan
elementi. Hemikriptofit.

112. H. Noeanum Boiss.,15, 12.06.2013, OC 1939. Endemik. iran-
Turan elementi.Hemikriptofit.

113. Inula anatolica Boiss., 17, 18.05.2009, OC 28. Hemikriptofit.
114. 1. heterolepis Boiss.,1,19.05.2009, OC 585. Dogu Akdeniz
elementi. Hemikriptofit.

115. Jurinea macrocephala DC., 12, 16.06.2012, OC 1769. iran-
Turan elementi. Hemikriptofit.

116. Lactuca serriola L.,26, 29.09.2012, OC 1795. Hemikriptofit.
117. L. tuberosa Jacq., 14, 13.06.2013, OC 1967. Geofit.

118. L. viminea (L ). I.Presl & C.Presl, 3, 12.06.2013, OC 1884,
Hemikriptofit.

119. Lapsana communis L. subsp. pisidica(Boiss. & Heldr.) Rech.
f., 4, 12.06.2013, OC 1894. Terofit.

120. Leontodon asperrimus(Willd.) J. Bal., 3, 12.06.2013, OC
1902. Iran-Turan elementi. Hemikriptofit.

121. Onopordum bracteatum Boiss.&Heldr. subsp. bracteatum,
18, 12.06.2013, OC 1922. Dogu Akdeniz elementi. Hemikriptofit.
122. Picnomon acarna(L.) Cass.,26, 29.09.2012, OC 1792. Terofit.
123. Picris pauciflora Willd.,10, 08.05.2010, OC 828. Akdeniz
elementi(?) Terofit.

124. p. strigosa M. Bieb. subsp. strigosa,3, 29.05.2010, OC 1060.
Iran-Turan elementi. Hemikriptofit.

125. Rhaponthicum repens (L.) Hidalgo, 26, 29.09.2012, OC
1812.Iran-Turan elementi. Hemikriptofit.

126. Scolymus hispanicus L. subsp. hispanicus, 26, 29.09.2012,
OC 1798. Akdeniz elementi. Hemikriptofit.

127. scorzonera cana (C.A.Mey.) Griseb. var. jacquiniana(W.
Koch) D.Chamb., 5, 29.09.2012, OC 854. Hemikriptofit.

128. s. mollis M.Bieb subsp. szowitzii (DC.) Chamb. 17,
19.05.2012, OC 1592. Iran-Turan elementi. Geofit.

129. s. pseudolanata Grossh., 10, 01.05.2012, OC 1501 iran-Turan
elementi. Geofit.

130. Senecio vernalis Waldst. & Kit., 20,19.05.2012, OC 1620.
Terofit.

131. sonchus asper (L.) Hill subsp. glaucescens (Jordan) Ball, 3,
13.06.2013, OC 1926. Hemikriptofit.

132. Taraxacum farinosum Hausskn.&Bornm. ex Hand. Mazz.,13,
24.04.2013, OC 687. Endemik. Iran-Turan elementi. Hemikriptofit.
133. Tragopogon buphthalmoides (DC.) Boiss. var. latifolius
Boiss., 6, 19.05.2009, OC 574. Hemikriptofit.

134. T.latifolius Boiss. var. angustifolius Boiss., 5, 08.05.2010,
OC 1021. Hemikriptofit.

135. 7. porrifolius L. subsp. longirostris (Sch.Bip.) Greuter, 2,
23.05.2013, OC 725. Hemikriptofit.

136. Tripleurospermum parviflorum(Willd.)Pobed., 1, 02.05.2013,
OC 728. Hemikriptofit.

137. Xeranthemum annuum L., 3, 12.06.2013, OC 1914. Terofit.
BERBERIDACEAE

138. Leontice leontopetalum L.,4, 13.04.2009, OC 387. Geofit.
BORAGINACEAE

139. Anchusa azurea Mill. var. azurea, 8, 08.05.2010, OC 1621.
Hemikriptofit.
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140. A. leptophylla Roem. & Schult. subsp. leptophylla, 19,
14.11.2011, OC 1174. Hemikriptofit.

141. Ahybrida Ten., 2, 30.07.2011, OC 1468. Akdeniz elementi.
Hemikriptofit.

142. A strigosa Labill.,6, 08.05.2010, OC 413. Hemikriptofit.
143. Asperugo procumbens L., 1, 18.05.2009, OC 53. Avrupa-
Sibirya elementi. Terofit.

144. Buglossoides arvensis(L.)I.M. Johnst. subsp.
sibthorpiana(Griseb) R.Fren.,5, 12.05.2011, OC 1262. Terofit.
145. B.tenuiflora (L.) Johnston, 2, 02.05.2013, OC 720. Terofit.
146. Echium italicum L., 26, 16.06.2012, OC 1770. Akdeniz
elementi. Hemikriptofit.

147. Heliotropium europaeum L., 14, 23.05.2013, OC 1169. iran-
Turan elementi. Terofit.

148. H.hirsutissimum Grauer, 6, 29.09.2012, OC 1805. Dogu
Akdeniz elementi. Terofit.

149. Alkanna tinctoria(L.) Tausch. subsp. tinctoria, 19,
01.05.2012, OC 1507. Akdeniz elementi. Hemikriptofit.

150. Lappula barbata (M.Bieb.) Giirke, 1, 12.05.2011, OC 1285.
iran-Turan elementi. Hemikriptofit.

151. Moltkia coerulea(Willd.) Lehm., 19, 19.05.2009, OC 637.
iran-Turan elementi. Hemikriptofit.

152. Myosotis refracta Boiss. subsp. refracta, 6, 30.03.2009, OC
377. Avrupa-Sibirya elementi. Terofit.

153. M. stricta Link ex Roemer & Schultes, 4, 25.04.2011, OC
1216. Akdeniz elementi. Terofit.

154. Neotostema apulum(L.) Johnston, 17, 24.04.2013, OC 657.
Akdeniz elementi. Terofit.

155. Nonea melanocarpa Boiss.,19, 25.04.2011, OC 1252. iran-
Turan elementi . Terofit.

156. Onosma briquetii Czeczott, 20, 24.05.2013, O 1196.
Endemik. iran-Turan elementi. Hemikriptofit.

157. O.stenoloba Haussknex Riedl, 16, 31.05.2011, OC 1391.
Endemik. fran-Turan elementi. Hemikriptofit.

158. Paracaryum longipes Boiss., 1, 08.05.2010, OC 845.
Endemik.Iran-Turan elementi. Hemikriptofit.

159. Rochelia disperma(L.fil.) C.Koch var. disperma, 14,
31.05.2011, OC 1379. Terofit.

160. R.Disperma(L.fil.) C. Koch var. microcalycina (Bornm.)
Edmondson, 24, 02.05.2013, OC 750.Endemik. iran-Turan elementi.
Terofit.

BRASSICACEAE

161. Aethionema arabicum(L.) Andrz. ex DC.,10, 24.04.2013, OC
684. Terofit.

162. Ae. karamanicum Ertugrul & Beyazoglu, 14, 13.06.2013, OC
1938. Endemik. Dogu Akdeniz elementi. Hemikriptofit.

163. Alyssum contemptum Schott & Kotschy, 3, 19.05.2009 OC
626.Iran-Turan elementi. Terofit.

164. A. corningii Dudley, 20, 23.05.2013, OC 761. Endemik. iran-
Turan elementi. Hemikriptofit.

165. A. dasycarpum Steph ex Willd.,7, 07.04.2011 OC 2206.
Terofit.

166. A. desertorum Stapf.,7, 07.04.2011, OC 1230.Terofit.

167. A hirsutum M.Bieb. subsp. hirsutum, 1, 08.05.2010, OC 856.
Terofit.

168. A. linifolium Stephan ex Willd. var. linifolium, 3, 1321 m,
08.05.2010, OC 914;Terofit.

169. A lycaonicum (Schulz) Dudley.,16, 29.05.2010, OC 505.
Endemik. Iran-Turan elementi. Hemikriptofit.

170. A. mouradicum Boiss. & Bal.,1, 08.05.2010, OC 849 Kamefit
171. A. murale Waldst. & Kit. subsp. muralevar. murale, 6,
30.06.2009, OC 1367. Hemikriptofit.

172. A.pateri Nyar. subsp. pateri, 3, 08.04.2009, OC 547. Endemik.
Iran-Turan elementi.Hemikriptofit.
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173. A.simplex Rudolph, 3, 13.04.2009, OC 499. Terofit.
174. Arabis nova Vill.,19, 19.05.2010, OC 398. Terofit.

175. Aubrieta pinardii Boiss.,1, 12.05.2011, OC 497. Endemik.
Hemikriptofit.

176. Boreava orientalis Jaub. & Spach.2, 12.05.2011, OC
1267.Terofit.

177. Brassica elongata Ehrh & Beitr.2,12.05.2012, OC
1526.Hemikriptofit.

178. camelina hispidaBoiss.,1, 19.05.2009, OC 1019. Terofit.
179. C. rumelica Velen, 5, 12.05.2011, OC 1685. Terofit.

180. chorispora purpurascens (Banks & Sol.) Eig, 1, 30.06.2009,
OC 367. Iran- Turan elementi. Terofit.

181. Clypeola jonthlaspi L.,2, 08.04.2009, OC 499. Terofit.

182. Conringia clavata Boiss.,23, 30.07.2009, OC 271. Terofit.
183. Descurainia sophia(L.) Webb ex Prantl. subsp. sophia, 5,
12.05.2011, OC 1291. Terofit.

184, DrabavernaL.,14, 16.03.2013, OC 1837. Terofit.

185. Eruca vesicaria (L.) Cav.,6, 12.05.2011, OC 1304. Terofit.
186. Erysimum crassipes Fisch. & Mey., 1, 30.05.2010, OC 617.
Hemikriptofit.

187. E.dinci Yildirimli, 1, 28.05.2012, OC 1651. Endemik. Dogu
Akdeniz(dag) elementi. Hemikriptofit.

188. E. lycaonicum (Hand.-Mazz.)Hub.-Mor.,20, 03.05.2013, OC
762. Endemik. Iran-Turan elementi. Hemikriptofit.

189. Hesperis balansae E.Fourn., 1, 08.05.2009, OC 1307.
Hemikriptofit.

190. I1satis cappadocica Desv. subsp. subradiata(Rupr.) P. H.Davis
var. subradiata, 2, 07.07.2011, OC 1405.Iran- Turan elementi.
Hemikriptofit.

191. 1. glauca Aucher ex Boiss. subsp.iconia (Boiss.&Heldr.) P.
H.Davis, 4, 28.05.2012, OC 1707. Endemik. Iran-Turan elementi.
Hemikriptofit.

192. 1. floribunda Boiss. ex Bornm.3, 29.052010, OC
1079.Endemik. Iran- Turan elementi. Hemikriptofit.

193. 1. tinctoria L. subsp. tomentella(Boiss.) P. H.Davis., 17,
30.06.2009, OC 447. Hemikriptofit.

194. Lepidium chalepense L.,3, 31.05.2011, OC 1388. Terofit.
195. L.latifolium L.,26, 12.06.2013, OC 1874. Hemikriptofit.

196. Matthiola longipetala(Vent.) DC. subsp. bicornis(Sibth. &
Smith) P. W. Ball.,5, 13.04.2009, OC 480. Terofit.

197. Microthlaspi perfoliatum (L.) F.K.Mey,14, 19.05.2009, OC
531. Terofit.

198. Neotorularia torulosa (Desf.) Hedge & J.Leonard, 18,
08.04.2009, OC 1273. Terofit.

199. Neslia paniculata(L.) Desv. subsp. thrarcica
(Velen)Bornm.,25, 02.05.2013, OC 1123. Terofit.

200. Rapistrum rugosum (L.) All.,25, 03.05.2013, OC 753.Terofit.
201. Sinapis arvensis L.,1, 29.09.2012, OC 1787. Terofit.

202. Sisymbrium altissimum L.5, 12.05.2011, OC 1271.
Hemikriptofit.

203. S. orientaleL., 3, 31.05.2011, OC 1390. Terofit.

204. sterigmostemum sulphureum (Banks &Solander) Bornm.
subsp. sulphureum, 20, 03.05.2013, OC 1190. Iran-Turan elementi.
Hemikriptofit.

205. strigosella africana(L.) Botsch.,8, 12.05.2011 OC 1302.
Terofit.

CAMPANULACEAE

206. Asyneuma limonifolium (L.) Janch. subsp. pestalozzae
(Boiss.) Damboldt, 6, 08.05.2010, OC 862. Endemik. Hemikriptofit.
CANNABACEAE

207. Celtis tournefortii  Lam.3, 29.05.2010, OC 1126.
Mikrofanerofit.

CAPRIFOLIACEAE

208. Morina persica L.var. persica,10,29.05.2010, OC 1059. iran-
Turan elementi. Hemikriptofit.

209. Pterocephalus plumosus (L.) Coult.,7,16.06.2012, OC 1747.
Terofit.
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210. Scabiosa argentealL., 1,07.07.2011, OC 1434. Hemikriptofit.
211. S.calocephala Boiss.,3,16.06.2012, OC 1732. iran-Turan
elementi. Hemikriptofit.

212. s. rotata M.Bieb, 7,29.05.2012, OC 1682. iran-Turan
elementi. Hemikriptofit.

213. Valeriana dioscoridis Smith.,14, 01.05.2012, OC 1504. Dogu
Akdeniz elementi. Geofit.

214. valerianella carinata Lois.,1,12.05.2011, OC 1258. Terofit.
215. V. chlorostephana Boiss. & Bal.,17, 19.05.2012, OC 1618.
Terofit.

216. V. coronata (L.) DC.,5, 08.05.2010, OC 901. Terofit.

217. V.dufresnia Bunge ex Boiss.,20, 03.05.2013, OC 765.Terofit.
218. V. lasiocarpa L., 26, 19.05.2012, OC 1575. iran- Turan
elementi. Terofit.

219. V.oxyrhyncha Fisch. & Mey, 26, 19.05.2012, OC 814. iran-
Turan elementi. Terofit.

220. V. pumila (L.)DC.,17,19.05.2012, OC 1618. Terofit.

221. V. turcica A. Dogru-Koca & G. Zare, 2, 16.05.2015, A.
Dogru-Koca, G. Zare & OC 4385. Endemik. Iran-Turan elementi.
Terofit.

222. V. vesicaria(L.) Moench, 7, 28.05.2012, OC 1002. Terofit.
CARYOPHYLLACEAE

223. Arenaria serpyllifolia L. subsp. serpyllifolia, 3, 12.05.2012,
OC 1549. Terofit.

224. Bolanthus minuartioides (Jaub. & Spach) Hub.-Mor., 20,
03.05.2013, OC 763. Endemik. Akdeniz elementi. Hemikriptofit.
225. Cerastium ~ dichotomum  var.  dichotomum  Boiss.,15,
31.05.2011, OC 1359. Terofit.

226. Dianthus stramineus Boiss. & Heldr., 14, 22.07.2013, OC
2522. Endemik. Hemikriptofit.

227. D. zonatus Fenzl. var. hypoclorus(Boiss. & Heldr.)Reeve.,3,
23.05.2013, OC 1913. Hemikriptofit.

228. Gypsophila laricina Schreb., 10, 08.07.2012, OC 949.
Endemik. Iran-Turan elementi. Kamefit.

229. G.pilosaHuds.,6, 16.06.2012, OC 1723. iran-Turan elementi.
Terofit.

230. Herniaria incana Lam.,l, 12.05.2012, OC 1551.
Hemikriptofit.

231. Holosteum umbellatum L. var. glutinosum(Bieb.) Gay, 7,
13.04.2009, OC 427. Terofit.

232. Minuartia anatolica (Boiss.) Woron. var. polymorpha
McNeill, 1, 28.05.2012, OC 1698. Iran-Turan elementi.
Hemikriptofit.

233. M.hamata(Hausskn.) Mattf. 20, 23.05.2013, OC 1187.
Terofit.

234. M.hybrida(Vill.) Schischk. subsp. hybrida, 17, 30.06.2009,
OC 931. Terofit.

235. M. meyeri (Boiss.) Bornm., 2, 02.05.2013, OC 734. iran-
Turan elementi. Terofit.

236. M. multinervis (Boiss)Bornm., 14, 23.05.2013, OC 1951.
Terofit.

237. M. sclerantha (Fisch. & C.A.Mey.) Thell.,3, 08.05.2010, OC
1000. Iran-Turan elementi. Terofit.

238. Paronychia kurdica Boiss. subsp. kurdica var. kurdica, 11,
08.05.2010, OC 851. Hemikriptofit.

239. Petrorhagia cretica(L.) Ball & Heywood, 4, 19.05.2009, OC
642. Terofit.

240. Saponaria kotschyi Boiss.,12, 07.07.2011, OC 1397.
Endemik. Dogu Akdeniz elementi. Terofit.

241. Silene argentea Ledeb., 15, 13.06.2013, OC 1976. iran-Turan
elementi. Hemikriptofit.

242. S. chlorifolia Sm.,10, 24.05.2013, OC 1532. iran-Turan
elementi. Hemikriptofit.

243. s. dichotoma Ehrh. subsp. dichotoma, 17, 31.05.2011, OC
1597. Terofit.

244, s. longipetalaVent.,6, 07.07.2011, OC 1396. Hemikriptofit.
245, s. otites(L.) Wibel.,20, 24.05.2013, OC 1185. Hemikriptofit.

246. S. spergulifolia (Desf.) Bieb.,3, 12.05.2012, OC 1546. Iran-
Turan elementi. Hemikriptofit.

247. S.subconicaFriv.,15, 31.05.2011, OC 1349. Terofit.

248. s.supinaM.Bieb  subsp.  pruinosa(Boiss)  Chawdh.3,
28.05.2012, OC 1760. Hemikriptofit.

249, Telepr]ium imperati L. subsp. orientale(Boiss.) Nyman, 17,
08.04.2010, OC 638. Hemikriptofit.

250. Vaccaria hispanica(Mill.) Rauscehert, 26, 16.06.2012, OC
1772. Terofit.

251. Veleziarigida L.,5, 13.04.2009, OC 415. Terofit.
CISTACEAE

252. Fumana aciphylla Boiss.,3, 19.05.2009, OC 173. iran - Turan
elementi. Kamefit.
253. Helianthemum microcarpum Coss. ex Boiss.,4, 07.04.2011,
OC 1229. Terofit.

254. H.  nummularium(L.)  Mill.,  subsp.  lycaonicum
Coode&Cullen, 12, 07.07.2011, OC 1397. Endemik. Hemikriptofit.
255. H. salicifolium (L.) Mill., 13, 19.05.2009, OC 106. Terofit.
COLCHICACEAE

256. Colchicum triphyllumG. Kunze, 6, 16.03.2013, OC 1831.
Akdeniz elementi. Geofit.
CONVOVULACEAE

257. Convolvulus arvensisL.,6, 29.05.2010, OC 1114.
Hemikriptofit.,

258. C.compactus Boiss.,10, 31.05.2011, OC 1360. Akdeniz ve
Iran-Turan (Iki Bolgeli). Hemikriptofit.

259. C. lineatusL.,5, 08.05.2010, OC 904. Hemikriptofit.

260. C. scammonia L.,3,29.05.2010, OC 1102. Dogu Akdeniz
elementi. Hemikriptofit.

261. Cuscuta balansae Boiss. &Reuter ex Yuncker, 3, 12.06.2013,
OC 1925. (Thymus brancyhcilusPalasbitkisi iizerinde), Vaskiiler
Parazit.

262. C. campestris Yuncker, 26, 29.09.2012, OC 1796. (Lactuca

serriola L.bitkisi tizerinde), Vaskiiler Parazit.
CRASSULACEAE

263. Rosularia sempervivum (M.Bieb) A.Berger subsp. libanotica
(Labill.)Eggli.,14, 29.05.2010, OC 853. Dogu Akdeniz elementi.
Hemikriptofit.

264. Sedumalbum L., 1, 12.05.2012, OC 1545. Kamefit.

265. S. hispanicum L., 22, 02.05.2013, OC 749. iran-Turan
elementi. Kamefit.

ELAEAGNACEAE

266. Elaeagnus angustifolia L.var. angustifolia L.,24, 03.05.2013,
OC 755. Kiiltiir, Mikrofanerofit.

EUPHORBIACEAE

267. Euphorbia anacampseros Boiss. var. anacampseros, 28,
01.05.2012, OC 1519.Endemik.Hemikriptofit.

268. E. falcata L. subsp. falcatavar. galilaea (Boiss.) Boiss.,15,
19.05.2012, OC 1629. Terofit.

269. E. kotschyana Fenzl.,5, 29.09.2012, OC 1806.Dogu
Akdeniz(dag) elementi. Hemikriptofit.

270. E. ledebourii Boiss.,28, 31.05.2011, OC 1369. Terofit.

271. E.macroclada Boiss., 9, 07.07.2011, OC 1745. Iran-Turan
elementi. Hemikriptofit.

272. E. stricta L.,3, 29.05.2010, OC 1129. Avrupa Sibirya
elementi. Terofit.

273. E. szovitsii Fisch. & C.A.Mey. var. szovitsii, 10, 13.06.2013,
OC 1974. Iran - Turan elementi. Terofit.

FABACEAE

274. Alhagi maurorum Medik. subsp. maurorum, 9, 16.06.2012,
OC 1744. Iran-Turan elementi. Kamefit.

275. Astragalus acicularis Bunge, 2, 23.05.2013, OC 726.
Endemik. Iran-Turan elementi. Kamefit.

276. A.angustifoliusLam. subsp. angustifolius, 4, 23.05.2013, OC
537. Kamefit.

277. Acampylorrhynchus Fisch. & Mey.,5, 16.06.2012, OC 77.
Iran-Turan elementi. Terofit.
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278. Achrysochlorus Boiss.&Kotschy, 1, 16.06.2012, OC
696.Endemik. DoguAkdeniz elementi. Hemikriptofit.

279. ADensifoliusLarn. subsp. ayashensisAytag & Ekim, 15,
23.05.2013, OC 782. Endemik. Iran -Turan elementi. Kamefit.

280. A.gacobotrys Boiss. & Bal.,5, 24.04.2013, OC 664.
Endemik.Dogu Akdeniz elementi. Hemikriptofit.

281. Alycaonicus Hub-Mor. & Reese, 19, 31.05.2012,
OC1395.Endemik. Dogu Akdeniz elementi. Hemikriptofit.

282. A, macrocephalus ~ Willd.  subsp. finitimus(Bunge)
D.F.Chamb.,14, 23.05.2013, OC 775.Iran-Turan elementi.
Hemikriptofit.

283. A. mesoginatus Boiss., 1, 02.05.2013, OC 698. Endemik. iran-
Turan elementi. Hemikriptofit.

284. A.microcephalus ~ Willd.  subsp.  microcephalus, 15,
19.05.2012, OC 1622. Iran-Turan elementi. Kamefit.

285. A.onobrychis L.,15, 13.06.2013, OC 1968. Hemikriptofit.
286. A. oxytropifolius Boiss.,2, 23.05.2013, OC 724. iran-Turan
elementi. Hemikriptofit.

287. A. pendulus DC., 4, 12.06.2013, OC 1897. iran-Turan
elementi. Kamefit.

288. A. strictispinis Boiss.,23, 24.04.2013, OC 649. Endemik.
Kamefit.

289. A. tmoleus Boiss. var. bounacanthus(Boiss) Chamb.18,
12.06.2013, OC 1923. Endemik. Kamefit.

290. A triradiatus Bunge.,2, 23.05.2013, OC 733. Terofit.

291. A zederbaueri Stadlmann, 4, 23.05.2013, OC 536. Endemik.
Iran-Turan elementi. Hemikriptofit.

292. Ebenus hirsuta Jaub. & Spach.2, 29.05.2010, OC 1104.
Endemik. Iran-Turan elementi. Hemikriptofit.

293. Hedysarum pannosum (Boiss.) Boiss.,3, 07.07.2011, OC
1430. iran-Turan elementi. Hemikriptofit.

294. Lathyrus ciceraL.,15,31.05.2013, OC 1515. Akdeniz
elementi. Terofit.

295. L.saxatilis (Vent.) Vis.,10, 23.05.2013, OC 790. Akdeniz
elementi. Terofit.

296. Lens culinaris Medik subsp. orientalis (Boiss.) Ponert.,1,
02.05.2013, OC 742. Terofit.

297. Lotononis genistoides (Fenzl) Benth.,5, 07.07.2011, OC
1455.Iran-Turan elementi. Hemikriptofit.

298. Lotus aegaeus (Gris.) Boiss.,12, 24.05.2013, OC 1136.
Hemikriptofit.

299. L. corniculatus L. var. corniculatus, 12, 29.05.2010, OC
1125. Hemikriptofit.

300. Medicago astroites (Fish. & Mey.) Trautv.,10, 31.05.2011,
OC 1354.Iran-Turan elementi. Terofit.

301. M.biflora(Griseb.) E.Small.,15, 31.05.2011, OC 1362. iran-
Turan elementi. Terofit.

302. M. coronata (L.) Bart.,10, 23.05.2013, OC 796. Akdeniz
elementi. Terofit.

303. M. crassipes (Boiss.) E.Small, 10, 31.05.2011, OC 1364. iran-
Turan elementi. Terofit.

304. M fischeriana (Ser.) Trautv.,10, 31.05.2011, OC 1323.
Terofit.

305. M. monantha (C.A.Mey.) Trautv.,2, 02.05.2013, OC 738.
Terofit.

306. M. noeana Boiss.,10, 23.05.2013, OC 792.Iran-Turan
elementi. Terofit.

307. M. radiata L.,2, 13.04.2009, OC 484. iran-Turan elementi.
Terofit.

308. M. rigidula (L.) All. var. rigidula, 20, 24.05.2013, OC 1198.
Terofit.

309. M. sativa L. subsp. sativa,27, 29.09.2012, OC 1785.
Hemikriptofit.

310. Onobrychis oxyodonta Boiss. var. armena (Boiss. & Huet)
Aktokly, 2, 12.05.2011, OC 1299. Hemikriptofit.

311. 0.oxyodontaBoiss. var. oxyodonta, 14, 13.06.2013, OC 1964.
Hemikriptofit.
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312. Pisum sativum L. subsp. elatius (Bieb.)Ascher. & Graebn.
var. elatius, 10, 31.05.2011, OC 1322. Akdeniz elementi. Terofit.

313. Securigera varia (L.)Lassen, 15, 12.06.2013, OC 1937. Dogu
Akdeniz elementi. Hemikriptofit.

314. Trigonella coerulescens (Bieb.) Hal. subsp. coerulescens, 2,
02.05.2013, OC 741. Terofit.

315. T. filipes Boiss., 15, 24.04.2013, OC 678. Terofit.

316. T.monspeliaca L., 2, 23.05.2013, OC732. Terofit.

317. T. plicata (Boiss. & Bal.) Boiss.,10, 23.05.2013, OC 1157.
Endemik.Terofit.

318. T.spruneriana Boiss., 14, 23.05.2013, OC 781. Terofit.

319. T. velutina Boiss., 14, 31.05.2011, OC 1369. Terofit.

320. Vicia cracca L. subsp. cracca, 2, 02.05.2013, OC 745.
Avrupa-Sibirya elementi. Hemikriptofit.

FAGACEAE

321. Quercus trojanaWebb subsp. trojana,15, 23.05.2013, OC
1168. Dogu Akdeniz elementi. Mikrofanerofit.

GERANIACEAE

322. Erodium ciconium(L.) L’Herit.,7, 13.04.2009, OC 339.
Terofit.

323. E. cicutarium (L.) L’Hérit. subsp. cicutarium,1, 12.05.2011,
OC 1309. Terofit.

324. Geranium molle L. subsp. molle, 3, 24.04.2013, OC
688.Terofit.

325. G. pyrenaicum Burm.f,1, 12.05.2011, OC 1278.
Hemikriptofit.

326. G. rotundifolium L.,13, 13.04.2009, OC 481.Terofit.

327. G. tuberosum L.,4, 13.04.2009, OC 445.iran-Turan elementi.
Geofit.

HYPERIACEAE

328. Hypericum aviculariifolium Jaub. & Spach, 3, 28.05.2012,
OC 1895. Endemik. Dogu Akdeniz elementi. Hemikriptofit.

329. H. scabrum L.,12, 12.05.2011, OC 1312.Iran-Turan elementi.
Hemikriptofit.
IRIDACEAE

330. Crocus reticulatus Steven ex Adams subsp. reticulatus,?,
14.11.2011, OC 1175.Iran- Turan elementi. Geofit.

331. Gladiolus atroviolaceusBoiss.,10, 01.05.2012, OC 1510. iran-
Turan elementi. Geofit.

332. Iris schachtii Markgraf, 14, 19.05.2012, OC 1578. Endemik.
iran-Turan elementi.Geofit.

333. I.sprengeri Siche, 5, 08.05.2010, OC 891. Endemik. iran-
Turan elementi.Geofit.

334. I.stenophyllaHausskn. & Siehe ex Baker. subsp.
stenophylla,7, 30.03.2012, OC 1478. Endemik. iran- Turan
elementi. Geofit.

JUGLANDACEAE

335. Juglans regiaL.24, 03.05.2013, OC 757. Kiiltir,
Mikrofanerofit.

LAMIACEAE

336. Ajuga chamaepitys(L.) Schreb. subsp. chia(Schreb.)
Arcang.,3, 12.06.2013, OC 1906. Hemikriptofit.

337. A.chamaepitys (L.) Schreber. subsp. mesoginatus, 7,
08.05.2010, OC 922. Dogu Akdeniz elementi. Hemikriptofit.

338. Ballota larendana Boiss. & Heldr.,1, 30.07.2011, OC 1471.
Endemik. iran-Turan elementi. Hemikriptofit.

339. Clinopodium graveolens (M.Bieb) Kuntz. subsp.
rotundifolium (Pers.) Govaerts, 7, 13.04.2009, OC 428. Terofit.
340. Lallemantia iberica (Bieb) Fisch. & C.A.Mey. 15,
01.05.2012, OC 1521. Iran- Turan elementi. Terofit.

341. Lamium amplexicaule L. var. amplexicaule, 1, 30.03.2009,
OC 349. Terofit.

342. L. garganicum L. subsp. striatum(Sm.) Hayek. var. striatum,
3, 13.04.2009, OC 491. Akdeniz elementi. Hemikriptofit.

343. L.orientale (Fisch. & C.A.Mey.) E.H.L. Krause, 2,
08.05.2010, OC 804. iran-Turan elementi. Terofit.
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344, Marrubium globosu[n Montbret & Aucher ex Bent. subsp.
globosum,27, 12.05.2011, OC 1311. Endemik. Iran-Turan elementi.
Kamefit.

345. Marrubium parviflorum Fisch. & Mey. subsp. oligodon, 3,
29.05.2010, OC 1066. Endemik. Iran- Turan elementi. Hemikriptofit.
346. M. parviflorum Fisch. & Mey. subsp. parviflorum, 3,
12.06.2013, OC 1892. Iran- Turan elementi. Hemikriptofit.

347. Mentha longifolia(L.) subsp. typhoides(Brig.) Harley, 3,
16.06.2012, OC 1753. Geofit.

348. Micromeria myrtifolia Boiss. & Hohen.,27, 08.05.2010, OC
1598. Kamefit.

349. NepetacongestaFisch. & Mey. var. congesta,20, 31.05.2011,
OC 1321.Endemik. Iran-Turan elementi. Hemikriptofit.

350. N.italicaL.,10, 23.05.2013, OC 1160.Hemikriptofit.

351. Phlomis armeniaca Willd., 4, 29.05.2010, OC 1075.iran-
Turan elementi. Hemikriptofit.

352. P. nissolii L.,7, 07.07.2011, OC 1436. Endemik. iran- Turan
elementi. Hemikriptofit.

353. salvia absconditiflora (Montbret & Aucher ex Benth.)Greuter
& Burdet., 21, 19.05.2009, OC 213. Endemik. Iran-Turan elementi.
Hemikriptofit.

354..8. candidissima Vahl subsp. candidissima, 3, 16.06.2012, OC
1905.Iran-Turan elementi. Hemikriptofit.

355. S. ceratophylla L., 2, 19.05.2012, OC 1578. Iran-Turan
elementi. Hemikriptofit.

356. s. cyanescens Boiss. & Balansa, 14, 31.05.2011, OC 1350.
Endemik. Iran-Turan elementi. Hemikriptofit.

357. s. frigida Boiss., 3, 29.05.2010, OC 1135. Akdeniz elementi.
Hemikriptofit.

358. s. virgata Jacqg.,1, 29.09.2009, OC 1788. iran-Turan elementi.
Hemikriptofit.

359. s. yosgadensis Freyn & Borm., 1, 29.09.2009, OC 1788.
Endemik.Iran-Turan elementi. Hemikriptofit.

360. Scutellaria orientalis L. subsp. pinnatifida Edm.2,
28.05.2012, OC 1692. Iran-Turan elementi. Kamefit.

361. Sideritis hispida P.H.Davis, 3, 12.06.2013, OC 1501.
Endemik. Iran-Turan elementi. Hemikriptofit.

362. S. lanataL., 7, 03.05.2013, OC 747. Dogu Akdeniz elementi.
Terofit.

363. S. libanotica Labill. subsp. linearis(Benth.) Bormm., 2,
07.07.2011, OC 1437. Akdeniz elementi. Hemikriptofit.

364. S.montana L. subsp. montana, 7, 16.06.2012, OC 1743.
Terofit.

365. Stachys burgsdorffioides (Benth.) Boiss.subsp.
burgsdorffioides, 7, 28.05.2012, OC 1657.Iran- Turan elementi.
Terofit.

366. S. cretica L. subsp. vacillans Rech.f,, 3, 08.05.2010, OC 1447.
Dogu Akdeniz elementi.Hemikriptofit.

367. Teucrium orientale L. var. orientale, 12, 07.07.2011, OC
1398. Iran- Turan elementi. Hemikriptofit.

368. T. polium L. subsp. polium, 3, 25.04.2011, OC 1239. Kamefit.
369. Thymus brancyhcilus Palas, 3, 07.07.2011, OC 1188.
Endemik. Iran- Turan elementi.Kamefit

370. T.cappadocicus Boiss., 10, 23.05.2013, OC 1975.Endemik.
Iran- Turan elementi.Kamefit.

371. T. cilicicus Boiss. & Bal.,10, 23.05.2013, OC 795.Dogu
Akdeniz elementi. Kamefit.

372. T.leucostomus Hausskn. & Velen.20, 24.05.2013, OC
1184.Endemik. Iran-Turan elementi. Kamefit.

373. T.sipyleus Boiss.,12, 16.06.2012, OC 1765. Kamefit.

374. Ziziphora taurica M.Bieb subsp. taurica, 3, 19.05.2009, OC
180. Terofit.

375. Ztenuior L.1, 08.05.2010, OC 891.Iran- Turan elementi.
Terofit.

LILIACEAE

376. Gagea dubia A.Terracc., 4, 16.03.2013, OC 1828.Akdeniz
elementi. Geofit.

377. G.villosa (M.Bieb.) Sweet, 7,30.03.2012, OC 1480. Akdeniz
elementi. Geofit.

378. Fritillaria pinardii Boiss.,17, 13.04.2009, OC 442 iran-Turan
elementi.Geofit.

379. Tulipa pulchella(Fenzl. ex Regel)Baker, 16, 12.05.2012, OC
1487. Geofit.

LINACEAE

380. Linum austriacum L. subsp. austriacum, 3, 08.05.2010, OC
957. Hemikriptofit.

381. L. mucronatum Bertol. subsp. armenum (Bordz.) Davis.,22,
19.05.2009, OC 542. Iran-Turan elementi. Hemikriptofit.

382. L. nodiflorum L.10, 30.07.2009, OC 235.Akdeniz
elementi. Terofit.

MALVACEAE

383. Alcea  biennis  Winterl.,6, 07.07.2011, OC  1407.
Hemikriptofit.

384. Malva  neglectaWallr.26,  19.05.2012, OC  1572.
Hemikriptofit.

MORACEAE

385. Ficus carica L. subsp. carica, 1, 08.05.2010, OC 891.
Mezofanerofit.

NITRARIACEAE

386. Peganum harmala L., 9, 30.07.2011, OC 1469. Kamefit.
OLEOCEAE

387. Fraxinus angustofolia Vahl. subsp. angustifolia 14,
29.09.2012, OC 2012. Kiiltiir, Mezofanerofit.

388. Jasminum fruticans L., 14, 29.09.2012, OC 1822.Akdeniz
elementi. Nanofanerofit.

OROBANCHACEAE

389. Orobanche anatolica Boiss.&Reuter, 17, 31.05.2011, OC
1330. Vaskiiler Parazit.

390. 0. minor SM, 7, 07.07.2011, OC 1449. Vaskiiler Parazit.
391. 0. pubescens d *Urv..26, 12.06.2013, OC 1870. Vaskiiler
Parazit.

392. O.schultzii Mutel, 14, 31.05.2011, OC 1347.  Vaskiiler
Parazit.

PAPAVERACEAE

393. Corydalis erdelii Zucc.,15, 16.03.2013, OC 1840. Geofit.
394. Fumaria asepala Boiss.,2,19.05.2012, OC 1585. iran-Turan
elementi. Terofit.

395. F.vaillantii Lois.,2, 28.05.2012, OC 1676. Terofit.

396. Glaucium corniculatum (L.) Rudolph subsp. corniculatum, 5,
08.05.2010, OC 822.Hemikriptofit.

397. Glaucium flavumCrantz, 9, 07.07.2011, OC 1421.
Hemikriptofit.

398. G.  grandiflorum  Boiss.&A Huetsubsp.  refractum
(Nabelek)Mory var. refractum, 7, 24.04.2013, OC 661.Iran-Turan
elementi. Hemikriptofit.

399. Glaucium leiocarpum Boiss., 13, 16.06.2012, OC 1725.
Hemikriptofit.

400. Hypecoum pendulum L., 2, 08.05.2010, OC 805. Terofit.
401. H. procumbens L. subsp. procumbens,9, 30.03.2009, OC 370.
Akdeniz elementi. Terofit.

402. Papaver argemone L. subsp. argemone, 7, 08.04.2010, OC
1043. Terofit.

403. P.dubium L. subsp. dubium,10, 19.05.2009, OC 192. Terofit.
404. P.macrostomumBoiss. & Huet ex Boiss.,1, 18.05.2009, OC
62. Iran-Turan elementi. Terofit.

405. p. pilosum Sibth.&Sm. subsp. strictum
(Boiss.&Balanse)N.Wendt ex Kadereit, 6, 30.03.2009, OC 869.
Endemik. Terofit.

406. P. rhoeas L.,6, 08.05.2010, OC 1053. Terofit.

407. Roemeria hybrida(L.) DC. subsp. hybrida, 7, 30.07.2009, OC
269. Terofit.

PHYLLANTHACEAE

408. Andrachne telephioides L.,28, 07.07.2011, OC 1427.
Hemikriptofit.
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409. Cymbalaria microcalyx (Boiss) Wettst.,11, 16.03.2013, OC
1833. Dogu Akdeniz elementi. Terofit.

410. Linaria corifoliaDesf.,10, 31.05.2011, OC 1341. Endemik.
Iran-Turan elementi. Hemikriptofit.

411. L.  genistifolia (L)  Mill.  subsp.  confertiflora
(Boiss.)P.H.Davis, 8, 16.06.2012, OC 1767. Endemik. iran- Turan
elementi. Hemikriptofit.

412. L. iconica Boiss. & Heldr., 1, 19.05.2012, OC 1571.
Endemik. iran-Turan elementi. Hemikriptofit.

413. Lsimplex (Willd.) DC, 2, 02.05.2013, OC 744. Akdeniz
elementi ? Terofit.

414. Plantagolanceolata L.,27, 12.06.2013, OC 1877.
Hemikriptofit.

415. Veronica bilobaSchreber, 11, 19.05.2012, OC 1577. iran-
Turan elementi. Terofit.

416. V. bozakmanii M.A. Fisch, 11, 19.05.2012, OC 75. iran-Turan
elementi. Terofit.

417. V. cymbalaria Bodard, 4, 16.03.2013, OC 1829. Akdeniz
elementi. Terofit.

418. V. hederifolia L.,4, 16.03.2013, OC 1833. Terofit.

419. v. orientalis Boiss. & Bal. subsp. orientalis, 10, 02.05.2012,
OC 1503.Terofit.

420. V. triphyllos L..4, 13.04.2009, OC 408. Terofit.
PLUMBAGINACEAE

421. Acantholimon venustum Boiss. var. venustum, 16,
19.05.2009, OC 116. Kamefit.

422. Plumbago europaea L.,1,29.09.2009, OC 1807. Avrupa-
Sibirya elementi. Hemikriptofit.

POACEAE

423. Aegilops cylindrica Host, 4, 13.04.2009, OC 86. iran-Turan
elementi. Terofit.

424, Ae. triuncialis L. subsp. triuncialis, 10, 23.05.2013, OC 787.
Terofit.

425. Ae.umbellata Zhuk. subsp. umbellata, 10, 23.05.2013, OC
793 iran-Turan elementi. Terofit.

426. Alopecurus arundinaceus Poir., 3, 08.05.2010, OC 954.
Avrupa-Sibirya elementi. Geofit.

427. Arrhenatherum palaestinum Boiss., 14, 19.05.2012, OC 1631.
fran- Turan elementi. Geofit.

428. Avena barbata Pott ex Link subsp. barbata, 2, 02.05.2013,
OC 1655. Akdeniz elementi. Terofit.

429. A sativa L.,7, 29.05.2010, OC 1655 Kiiltiir, Hemikriptofit.
430. Briza humilis M. Bieb.,17, 19.05.2012, OC 1583. Terofit.

431. Bromus cappadocicusBoiss. &  Balansa. subsp.
cappadocicus,5, 08.05.2010, OC 871. Terofit.

432. B. danthoniae Trin. subsp. danthoniae, 10, 23.05.2013, OC
791. Akdeniz elementi. Terofit.

433. B. inermis Leyss., 3, 08.05.2010, OC 949. Terofit.

434. B.japonicus Thunb. subsp. japonicus,10, 23.05.2013, OC 93.
Terofit.

435. B. squarrosus L.,4, 29.05.2010, OC 1063. Terofit.

436. B. sterilisL.,7, 29.05.2010, OC 64. Terofit.

437. B. tectorumL.,5, 08.05.2010, OC 975. Terofit.

438. B. tomentellus Boiss. subsp. tomentellus, 24, 19.05.2009, OC
543. Iran-Turan elementi. Hemikriptofit.

439. Cynodon dactylon(L.) Pers. var. villosus Regel, 1, 29.09.2012,
OC 1820. Hemikriptofit.

440. Echinaria capitata (L.) Desf,17, 13.04.2009, OC 691.
Terofit.

441. Eremopyrum bonaepartis(Sprengel) Nevski subsp. aristatum
Cabi&Dogan, 3, 08.05.2010, OC 962. Endemik. iran- Turan
elementi. Terofit.

442. E. confusum Melderis subsp. sublanigunosum (Drop)
Cabi&Dogan, 2, 02.05.2013, OC 727. Terofit.

Biological Diversity and Conservation — 11/ 1 (2018) 55

443. E. orientale (L.) Jaub. & Spach, 1, 19.05.2009, OC 141. iran-
Turan elementi. Terofit.

444, E. triticeum (Gaertn.) Nevski,4, 29.05.2010, OC 1075.
Terofit.

445, Festuca valesiaca Schleich. ex Gaudin, 7, 13.04.2009, OC
458. Hemikriptofit.

446. Gaudiniopsis macra(Bieb.) Eig. subsp. macra,3, 24.05.2013,
OC 1855. Iran-Turan elementi. Terofit.

447, Hordeum bulbosum L.,3, 29.05.2010, OC 1127.Geofit.

448. H.murinum L. subsp. leporinum(Link) Arcang.,5,
24.04.2013, OC 665. iran-Turan elementi. Terofit.

449. Koeleria brevis Steven, 1,19.05.2009, OC 599. Karadeniz
elementi? Hemikriptofit.

450. K. eriostachya Panci¢, 1,19.05.2009, OC 70. Hemikriptofit.
451. K. nitidula Velen., 24, 03.05.2013, OC 756. Hemikriptofit.
452. K. pyramidata (Lam.) P.Beauv., 5, 13.04.2009, OC 419.
Avrupa-Sibirya elementi.Hemikriptofit.

453. Melica ciliata L. subsp. ciliata,19, 13.04.2009, OC 566.
Hemikriptofit.

454, M. persica Kunth. subsp. canescens (Regel) P.H.Davis4,
19.05.2009, OC 639.iran-Turan elementi. Hemikriptofit.

455. M. persica Kunth. subsp. inaequiglumis(Boiss.) Bor, 3,
16.06.2012, OC 1719. Hemikriptofit.

456. Oryzopsis coerulescens (Desf.) Hack., 14, 01.05.2012, OC
1518. Hemikriptofit.

457. 0. holciformis(M.Bieb.) Hack var. holciformis, 1,
14.11.2010, OC 1180. Hemikriptofit.

458. Pennisetum orientale Rich., 10, 29.05.2010, OC 1158.iran-
Turan elementi. Geofit.

459. Poa bulbosa L., 7, 13.04.2009,0C 452. Geofit.

460. Psilurus incurvus (Gouan) Schinz&Thell., 24, 03.05.2013,
OC 753.Terofit.

461. Setaria glauca (L.) P.Beauv.,1, 29.09.2009, OC 1808. Terofit.
462. stipa arabica Trin. & Rupr., 7, 19.05.2009, OC 906. iran-
Turan elementi. Hemikriptofit.

463. S.holosericea Trin., 19, 19.05.2009, OC 643. iran-Turan
elementi. Hemikriptofit.

464. s. lessingiana Trin. & Rupr., 1, 18.05.2009, OC 68.
Hemikriptofit.

465. Taeniatherum caput-medusae (L.) Nevski subsp. crinitum
(Schreb.) Melderis, 10, 23.05.2013, OC 798. iran- Turan elementi.
Terofit.

466. Vulpia ciliata Dumart. subsp. ciliata, 2, 02.05.2013, OC 743.
Terofit.

POLYGONACEAE

467. Atraphaxis billardieri Jaub. &Spach. subsp. billardieri, 3,
29.05.2010, OC 1141. Iran-Turan elementi. Kamefit.

468. Polygonum arenastrum Bor., 26, 16.06.2012, OC 1751.
Terofit.

PRIMULACEAE

469. Androsace maxima L.,5, 16.03.2013, OC 1831. Terofit.
RANUNCULACEAE

470. Adonis aestivalis L.subsp. eastivalis, 5, 28.05.2009, OC 1687.
Terofit.

471. Adonis flammea Jacq.,1, 19.05.2009, OC 141.Terofit.

472. Ceratocephala testiculatus(Crantz.) Roth., 17, 13.04.2009,
OC 410.Terofit.

473.. Consolida hellespontica (Boiss.) Chater, 7, 19.05.2009, OC
546. Iran- Turan elementi. Terofit.

474, C. orientalis(Gay) Schrdd., 19, 30.06.2009, OC 274. Terofit.
475. C.raveyi (Boiss.) Schréd.,19, 19.05.2009, OC 631. Endemik.
Iran- Turan elementi. Terofit.

476. C. regalis S.F. Gray subsp. paniculata (Host) Soo, 26,
29.09.2012, OC 1782. Terofit.
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477. Cstenocarpa (P.H.Davis & Hossain) P.H.Davis, 10,
14.11.2010, OC 1178.Endemik.Iran-Turan elementi.Terofit.

478. Delphinium peregrinum L.,3, 29.05.2010, OC 1776. Akdeniz
elementi. Terofit.

479. Nigella arvensis subsp. aristata (Sm.) Nyman, 5, 16.06.2012,
OC 1741. Terofit.

480. N. nigellastrum(L.) Willk.,10, 23.05.2013, OC 789.Terofit.
481. Ranunculus argyreus Boiss., 10, 30.07.2009, OC 234.
Hemikriptofit.

482. R.cuneatus Boiss., 23, 29.05.2010, OC 1124. Hemikriptofit.

483. Thalictrum isopyroides C.A. Mey., 4, 02.05.2013, OC
713.Geofit.
RESEDACEAE

484. Reseda lutealL. var. lutea,1, 12.05.2011, OC 1300.
Hemikriptofit.
RHAMNACEAE

485. Rhamnus hirtellus Boiss.,13, 29.09.2012, OC 718. Endemik.
Iran-Turan elementi. Nanofanerofit.

ROSACEAE

486. Amygdalus orientalis Miller.,1, 29.05.2010, OC 1151 .iran-
Turan elementi. Nanofanerofit.

487. Cerasus avium (L.) Moench, 24, 03.05.2013, OC 760. Kiltiir,
Nanofanerofit.

488. Cotoneaster nummularius Fisch. &C.A. Mey.,3, 12.06.2013,
OC 1916. Nanofanerofit.

489. Crataegus azarolus L.var. azarolus,14, 29.05.2010, OC 1764.
Mikrofanerofit.

490. C. monogynalacg. subsp. monogyna, 16, 19.05.2009, OC 589.
Mikrofanerofit.

491. C.orientalisPall. ex M.Bieb. subsp. orientalis, 7, 13.04.2009,
OC 450. Avrupa-Sibirya elementi. Mikrofanerofit.

492. Malus pumilaMill.,24, 19.05.2009, (o]® 305.
Kiiltiir, Mezofanerofit.

493. Potentilla recta L., 3, 24.05.2013, OC 1857. Hemikriptofit.

494. Rosa pulverulenta M.Bieb, 14, 29.05.2010, OC 1152.
Nanofanerofit.

495. Prunus divaricata Ledeb. var. pissardi Koch.,24, 19.05.2009,
OC 305. Avrupa-Sibirya elementi. Kiiltiir, Mezofanerofit.

496. Pyrus elaeagnifolia Pall. subsp. kotschyana (Boiss.) Browicz,
19, 30.07.2009, OC 313. Mezofanerofit.

497. Sanguisorba minor L.balearica(Bourg. Ex Nyman)Munoz
Gar.C.Navarro, 12, 16.06.2012, OC 1768. Hemikriptofit.

498. spiraea crenata L. subsp. crenata,1, 08.04.2010, OC 1050.
Avrupa-Sibirya elementi. Nanofanerofit.

RUBIACEAE

499. Asperula lilaciflora Boiss. subsp. phrygia (Bornm.) Schénb.-
Tem., 3, 13.06.2013, OC 1928. Endemik. Hemikriptofit.

500. Asperula strictaBoiss. subsp. latibracteata (Boiss.)
Ehrend.,19, 16.06.2012, OC 1714. Endemik. iran-Turan elementi.
Hemikriptofit.

501. callipeltis cucullaria (L.) Steven, 1, 28.05.2012, OC 1680.
fran-Turan elementi. Terofit.

502. Crucianella disticha Boiss.,11, 23.05.2013, OC 1153.
Endemik. fran-Turan elementi. Terofit.

503. Galium aparine L., 3, (Celtis tournefortiiLam. altinda),
29.05.2010, OC 276. Terofit.

504. G. bracteatum Boiss., 1, 12.05.2012, OC 1562. Iran-Turan
elementi. Terofit.

505. G.floribundumSm. subsp. floribundum, 24, 16.06.2012 OC
754. Terofit.

4. Sonuglar ve tartisma

506. G. incanum Sm. subsp. elatius (Boiss.) Ehrend., 3,
31.05.2011, OC 1394. iran-Turan elementi. Kamefit.

507. G.setaceum Lam., 5, 07.07.2011, OC 1457. Terofit.

508. G. spurium L. subsp. spurium, 12, 24.05.2013, OC 1864.
Avrupa-Sibirya elementi.Terofit.

509. G. subuliferum Somm. & Lev.,20, 03.05.2013, OC 1183.
Terofit.

510. G. tricornutum Dandy, 14, 31.05.2011, OC 1328. iran-Turan
elementi. Terofit.

511. G. verticillatum Danthoine ex Lam.,15, 13.06.2013, OC 1977.
Akdeniz elementi. Terofit.

512. G.verum L. subsp. glabrescens Ehrend.,12, 16.06.2012, OC
1726. Iran-Turan elementi. Hemikriptofit.

513. Vvalantia hispida L., 1, 12.05.2012, OC 1534.Akdeniz
elementi. Terofit.

RUTACEAE

514. Haplophyllum  myrtifoliumBoiss.,7, ~ 30.07.2011,  OC
1458.Endemik, Iran-Turan elementi.Kamefit.

515. H. vulcanicum Boiss. & Heldr.2, 12.05.2012, OC 1528.
Endemik. Iran-Turan elementi.Kamefit.

516. Ruta suaveolensDC.,20, 23.05.2013, OC 1186. Hemikriptofit.

SALICACEAE

517. salix bornmuelleri Hausskn.,3, 29.05.2010, OC 1115. iran-
Turan elementi. Mezofanerofit.

518. Populus nigra L. subsp. nigra, 3, 29.05.2010, OC 1113.
Avrupa- Sibirya elementi. Kiiltiir, Mezofanerofit.
SCROPHULARIACEAE

519. Scrophularia scopolii Hoppe ex Pers. var. scopolii, 4,
25.04.2011, OC 1233. Hemikriptofit.

520. S.xanthoglossa Boiss. var. decipiens(Boiss. & Kotschy)
Boiss., 11, 19.05.2012, OC 1611. Iran-Turan elementi. Hemikriptofit.

521. Verbascum cheiranthifolium Boiss. var. cheiranthifolium,
07.07.2011,0C 1452. Hemikriptofit.

522. V. glomeratum Boiss., 8, 16.06.2012, OC 1750. Iran-Turan
elementi. Hemikriptofit.

523. V. lasianthum Boiss. ex Benth., 6, 29.09.2012, OC 1781.
Hemikriptofit.

524. V. misirdalianum Karavel., Cegen & Unal, 1, 02.05.2013, OC,
A. Unal & H. Misirdali, 700. Endemik. Hemikriptofit.

525. V. orientale (L.)AIl. subsp. branchsepalum (Fisch. & Trautv.)
Karavel& Aytag, 15, 31.05.2011, OC 1338. Endemik. Dogu Akdeniz
elementi. Terofit.

SIMAROUBACAEAE

526. Ailanthus altissima (Miller)Swingle, 1, 08.05.2010, OC 865.
Kiiltiir, Mezofanerofit.

SOLANACEAE

527. Hyoscyamus reticulatus L.,6, 16.06.2012, OC 1742. iran-
Turan elementi. Hemikriptofit.

THYMELAEACEAE

528. Thymelaea passerina(L.)AlL,24, 03.05.2013, OC 1959.
Terofit.

URTICACEAE

529. Parietaria judaica L.,3, 29.05.2010, OC1112. Kamefit.
VIOLACEAE

530. Viola occultaLehm., 19, 30.05.2009, OC 407. Terofit.
VITACEAE i
Vitis vinifera L.,3, 29.05.2010, OC 1128. Kiiltiir, Hemikriptofit..

Calisma alaninda 64 familya ve 275 cinse ait 531 takson tespit edilmistir. Calisma alanimizdan tespit edilen taksonlarin
ikisi Pteridophyta, 529’u Magnoliophyta (Spermatophyta- Tohumlu Bitkiler) Divisiosuna aittir. Pinophytina (Gymnospermae-Agik
Tohumlular) alt divisiosundan bes takson, Magnoliphytina (Angiospermae- Kapali Tohumlular) alt divisiosundan 524 takson tespit
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edilmigtir. Tespit edilen 531 taksondan 88’i endemiktir ve endemizm oran1 % 16,6’dir.Tespit edilen 14 takson kiltiir bitkisi olup
toplam tiir sayisina dahil edilmistir.

Caligsma alaninda tespit edilen taksonlardan 163 (%30.5) *ii Iran-Turan, 76 (%14.3) *siAkdeniz, 9(% 1.7)’u Avrupa-Sibirya
fitocografik bolgelerine aittir. Geriye kalan284 takson (% 53.4) ise fitocografik bolgesi ya belli degil ya da genis yayilishidir. Bu
verilere gore galisma alanida agrilikli olarak iran-Turan elementi bitkilerden olusmakta, ancak Akdeniz fitocografik bolgesi sinirina
yakin oldugu i¢in Akdeniz elementi bitkilerde biiyiik oranda artis gdzlenmektedir (Tablo 1).

Tablo1. Arastirma alaninda bulunan taksonlarin fitocografik bolgeleri dagilhimi

Fitocografik Bolgeler Takson Sayisi Oran (%)
Iran-Turan 162 30,5
Akdeniz 76 14,3
Avrupa-Sibirya 9 1,7
Belirlenemeyen veya Genis Yayilish 284 53,5
Toplam 531 100
Tablo 2.Karsilagtirilan alanlardaki taksonlarin fitocografik bélgelere gore dagilimi
Aragtirma Alanlar1 1 2 3 4 5 6 7 8 9
Takson Sayist 531 521 834 330 877 530 641 494 394
fran-Turan 30.5 25.5 27.3 14.3 16.0 23.4 334 26.9 19.2
Akdeniz 14.3 11.6 19.6 27.3 12.1 18.5 12.6 7.5 11.3
Avrupa-Sibirya 1.7 3.1 4.7 2.7 4.3 3.2 2.5 7.1 3.2
Belirlenemeyen veya Genis
Yay. 53.5 59.8 48.4 54.7 51.7 23.4 51.5 58.5 66.3

Karsilagtirma yapilan Arastirma alanlari;

Cakirdag: (Karaman) Florast (Cegen, 2014),

Karadag (Karaman) Bitkileri (Unal ve Ocakverdi, 1991),

Ayranc1 Baraji, Karakiikiirtlii Dag1, Alahan ve Karaman Arasinda Kalan Bolgenin Florasi 1,2 (Unal ve Saglam, 2008),
Biiyiikegri Dag1 (Mut, Icel) ve Cevresinin Florasi (Sirin ve Ertugrul, 2015),

Hacibaba Dagi’nin (Karaman-Kazimkarabekir) Florasina Katkilar (Serin, 1996),

Dipsiz Gol-Sariot Yaylasi-Sorkun(Bozkir- Konya) Arasinda Kalan Bolgenin Florasi(Tugay vd., 2002),

Obruk (Karapiar) Yaylasinin ve Karacadag ve Florasi (Dural ve Ekim, 2007),

Ekicek Dag1 (Aksaray) ve Cevresinin Florasi (Unal ve Ding, 2000),

Apa (Cumra- Konya) Baraj1 ve gevresinin florasina katkilar (Serin vd. 1998).

©OoNOAR~WNE

Karsilastirma yapilan biitiin ¢aligmalar Iran-Turan fitocografik bolgesindedir, Biiyiikegri Dag1 (Mut, Igel) ve Cevresinin
Florast Akdeniz fitocografik bolgesi sinirina yakin oldugu igin bu bdlgenin elementleri hakimdir. Diger ¢aligmalar ise Akdeniz
fitocografik bolgesine yakinligina gére bu bolgenin elementlerini icermektedir. Obruk (Karapinar) Yaylasmin ve Karacadag ve
Floras1 (Dural ve Ekim, 2007) ve Ekicek Dag1 (Aksaray) ve Cevresinin Floras1 (Unal ve Ding, 2000) ¢alismalar1 Akdeniz fitocografik
bolgesine en uzak alanlart olusturduklart i¢in oransal olarakta bu bolgenin elementlerini daha az igermektedir. Avrupa-Sibirya
elementleri ise karsilastirilan alanlara uzak oldugu i¢in bu bdlge elementleri ¢ok az goriilmektedir(Tablo 2). Caligma alanindan
toplanarak teshisleri yapilan 531 tiir ve tiir alt1 taksondan 88’i endemiktir ve endemizm oram1 % 16.6’tir. Alanin topografik ve
jeolojik durumu ve izole bir alan olmasi bu endemizm orani artisini agiklayabilir (Tablo 3). Bolge de yakin g¢evrede yapilan
calismalarla karsilagtirildiginda Toroslar yakin bdlgelerin endemizminin arttig1 goriillmektedir(Tablo 4). Caligma alanimizda takson
sayisi bakimindan en biiyiik familyalardan ilk 3 siray1r alan Asteraceae, Fabaceaec ve Brassicaceae Tirkiye Florasiyla uyum
gostermektedir. Tiirkiye Florasinda 4. sirada olan Lamiaceae familyasi ¢alismamizda 5. sirada yer almaktadir. Tiirkiye Florasinda 5.
sirada olan Caryophyllaceae familyasi ¢calisgmamizda 6. sirada yer almaktadir. Tiirkiye Florasinda 6. sirada olan Poaceae familyasi
calismamizda 4. sirada yer almaktadir. (Ekim, 2014). Caligma alanimizda bulunan ilk on familyanin takson sayis1 344 olup, toplam
floranin % 66,8’ni teskil etmektedir.Baz1 ¢alismalarda (Dural ve Ekim, 2007; Serin, 1996) Scrophulariaceacfamilyasi ilk onda
bulunmasima ragmen bu arastirmada ilk on sirada yer almamaktadir. Bunun nedeni de bu familyalardaki bazi cinslerin baska
familyaya taginmasidir (Tablo 5). Tirkiye Florasinda en fazla takson igeren Astragalus cinsi, ¢aligmamizda da 1. siray1 alarak
benzerlik gostermektedir. Tiirkiye Florasinda 4. sirada olan Centaurea cinsinin bazi taksonlar1 Cyanus cinsine taginmasina ragmen
caligmamizda 2. siraya yerlesmistir. Medicago cinsi 4. sirada bulunmaktadir. Medicago cinsine Trigonella cinsinden taginan
taksonlar nedeniyle artis gdzlenmistir.Caligsma alanimiz Iran-Turan fitocografik bolgesi agirlikli oldugu icin bu sonug normaldir.

Tablo 3. Arastirma alaninin endemizm durumu

Endemik Endemik olmayan Toplam

Takson Sayisi 88 443 531

Oran (%) 16.6 83.4 100

Tablo 4. Karsilastirilan alanlarda endemizm durumu

Arastirma Alanlari 1 2 3 4 5 6 7 8 9
Toplam Takson Sayist 531 521 834 330 877 530 641 494 394
Endemik Takson Sayisi 88 70 168 56 139 91 119 69 44
Endemizm Orani (%) 16.6 135 20 16.9 15.8 17.1 18.5 13.9 11.1
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Tablo 5. Arastirma alaninda en fazla taksona sahip familyalar

SiraNo | Familya Adi Takson Sayist Oran(%)
1 Asteraceae 74 14.1
2 Fabaceae 47 8.9
3 Brassicaceae 45 8.5
4 Poaceae 44 8.3
5 Lamiaceae 40 7.5
6 Caryophyllaceae 29 5.5
7 Boraginaceae 22 4.1
8 Apiaceae 20 3.7
9 Papaveraceae 15 2.8
10 Ranunculaceae 14 2.6
Toplam 350 65.9
Digerleri 181 34.1
531 100

Tiirkiye Florasinda 2. sirada yer alan ancak ¢aliymamamizda ilk on sirada yer almayan Verbascumcinsi ¢alismamizda 5
takson ile temsil edilmektedir.Tiirkiye Florasinda 3. sirada yer alan Alliumcinsi ¢aligmamizda 5. sira da yer almaktadir. Tiirkiye
Florasinda 5. sirada olan Silene cinsi ¢alismamizda 8. sirada yer almigtir(Ekim, 2014). Tiirkiye Florasi’nda ¢ok takson igerenGalium,
Euphorbia, Salvia cinsleri ilk on sirada yer almazken, ¢aligmamizda bu cinsler ilk on sirada yer almaktadir. Valerianella ve Bromus
cinsleri de ¢ok takson iceren cinsler siralamasinda yer bulmaktadir(Tablo 6). Bunun nedeni de alanda step vejetasyonunun hakim
olmasi gosterilebilir. Monotipik endemik cins Cyathobasis ¢alisma alanimizda mevcuttur. Arastirma alanindan toplanan ve teshisleri
yapilan bitkilerin Raunkiaer’in hayat formlarma goére siniflandirdigimizda; Terofitler205 taksonla 1. sirada, Hemikriptofitler202
taksonla 2. sirada, Geofitler 55 taksonla 3. sirada, Kamefitler 35 taksonla 4. sirada oldugu ortaya ¢ikmustir (Tablo 7).

Calisma alanimizdan bilim diinyasia Verbascum misirdalianum Karavel., Cegen &Unal(Cegen vd., 2015 ) ve Valerianella
turcica A. Dogru-Koca & G. Zare(Dogru-Koca vd., 2016) yeni tiir olarak tanitilmigtir.Aethionema karamanicumErtugrul &
Beyazoglu(Ertugrul ve Beyazoglu, 1997) ikincive Erysimum dinciiYildirimli tigiincti bir lokalite(Yildirimli, 2008; Sahin vd., 2010)
olarak alamimzdan toplanmistir. Calisma ile Cakirdagi’min (Karaman) Bitki Sosyolojisi ve Bitki Ekolojisi Selguk Universitesi
Aragtirma Fonu Projesi olarak alanda yapilan calismadaki 150 taksona (Ocakverdi ve Unal, 1995) ilave olarak 381 taksonun
yayilisinin oldugu belirlenmistir. Yapilan agaclandirma caligmalarinda son yillarin kurak gitmesine ragmen biiylik oranda basari
saglanmistir. Koruma ile birlikte bolgeye uygun olabilecek erozyon kontrolii ve agaglandirma g¢alismalari yapilmistir. Bundan da
onemli dlglide yarar goriildiigii i¢in bu ¢aligmalarin imkanlar dahilinde devam etmesi gerekmektedir. Arastirma alani ¢evresindeki
koylerde yasayan halk eskiye nazaran degisik sebeplerden kiigiik bas hayvanyetistirmeyi azaltmistir. Son donemde koruma alani
diginda otlatma baskist azalmistir. Ancak koruma alanmmin disinda bu bolgelerde bitki ortiisii yok denecek kadar azalmig ve
hayvanlarin tercih etmedigi bitkiler yer almaktadir. Dolayisi ile ¢aligma alanimizdaki korunan alanin dogal bitki ¢esitliligindeki
canlanma ve artis géz Oniine alinirsa biitiin alanin koruma altina alinmasi gerekmektedir. Sonug olarak, biitiin yurtta oldugu gibi
aragtirma alanimizda dabitki zenginligini olusturan her taksonun korunmasi i¢in ¢aba gosterilmelidir.

Tablo 6.Arastirma alaninda en fazla taksona sahip cinsler

Sira No Cins Takson Sayisi Oran(%)
1 Astragalus 17 3.2
2 Alyssum 11 2.1
3 Centaurea 10 1.9
4 Medicago 10 1.9
5 Allium 9 1.7
6 Galium 9 1.7
7 Valerianella 9 1.7
8 Silene 8 15
9 Bromus 8 1.5
10 Euphorbia 7 13
11 Salvia 7 13
Toplam 105 19.8
Digerleri 426 80.2
Toplam 531 100
Tablo 7. Arastirma alaninda bulunan bitkilerin hayat formlar.
Sira No Hayat Formu Toplam Sayi Oran (%)
1 Terofit 205 38.7
2 Hemikriptofit 202 38.1
3 Geofit 55 10.3
4 Kamefit 35 6.5
5 Mezofanerofit 11 2.3
6 Mikrofanerofit 9 1.7
7 Nanofanerofit 8 15
8 Vaskiiler Parazit 6 1.2
Toplam 531 100
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Tesekkiir

Bazi taksonlarm teshislerinde ve kontrollerinde yardimei olan Ali Aslan DONMEZ, Asli DOGRU KOCA, Bayram
YILDIZ, Birol MUTLU, Candan KEMALOGLU AYKURT, Deniz ULUKUS, Ekrem AKTOKLU, Emine Burcu YESILYURT,
Emre CILDEN, Ergin HAMZAOGLU, Ersin MINARECI, Evren CABI, Faik Ahmet KARAVELIOGULLARI, Goslhan ZARE,
Hakki DEMIRELMA, Hasan AKAN, Hiiseyin DURAL, Ismail EKER, Kamil COSKUNCELEBI, Kemal YILDIZ, Kuddisi
ERTUGRUL, Mehmet Ufuk OZBEK, Muhittin DINC, Osman TUGAY, Mehtap TEKSEN, Ramazan Siileyman GOKTURK,
Siileyman DOGU, Sinasi YILDIRIMLI, Tuna UYSAL, Tuncay DIRMENCI, Turan ARABACI, Yavuz BAGCI ve Zeki AYTAC’a
tesekkiir ederim. Arazi ¢alismalarinda mihmandar ve arag destegi icin Orman ve Su Isleri Bakanligi Miisaviri Ahmet DURAN’a, 8.
Bolge Midiirliigii Karaman Sube Miidiirii Nazmi KAPLAN’a, arazi ¢aligmalarinda Orman Muhafaza Memuru Yilmaz ILKI’ya,
Sofor Halil Ibrahin SARIBIYIK ’a, harita ¢izimi i¢in Hatice CECEN’e tesekkiirlerimi sunarim.

Bu arastirma, Bolu’ da AIBU ile Flora Arastirmalar1 Dernegi tarafindan diizenlenen 1. Ulusal Bitki Biyoloji Kongresinde
(2-4 Eyliil 2015) sozli bildiri olarak sunulmustur..
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The effects of different pretreatments on germination of Mediterranean hackberry (Celtis australis L.) seeds
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Abstract

In order to examine the seed characteristics and effects of different pretreatments on germination of
Mediterranean hackberry (Celtis autralis L.), the seeds used in this study were collected from trees in the city of
Trabzon. Seed occupancy rate, seed width, seed length and 1000 grain weight in relation to the seed were determined.
Including control, 14 different pretreatments were applied on seeds. Sowing of 10 different pretreatments including
fleshy fruit, fruit cleaned the flesh, mechanical damaging, mechanical damaging + swelling, 15, 30 and 60 minutes
waiting in HxSO4, and 15, 30 and 60 minutes waiting in H,SO4 + swelling were carried out in November. In four
different pretreatments (cold-moist stratification for up to 60, 90 and 120 days, and stored at room temperature for 120
days), sowings were carried out at 20 th January, 21 th February, 29 th March and 29 th March, respectively. In the
result of pretreatments applied to seeds of Mediterranean hackberry, 14 different pretreatments had statistically
differences on the germination percentage. The highest germination percentage (96.7 %) was obtained in the
pretreatment of 30 minutes waiting in H,SO. + 24 hours swelling in the water. Seeds sowed as fleshy fruit took second
place in the point of germination percentage (95.6 %).

Key words: Celtis australis L., pretreatment, germination, sowing time, afforestation

k

Adi Citlenbik (Celtis australis L.) tohumlarinin ¢imlenmesi iizerine farkh 6n islemlerin etkisi

Ozet

Adi ¢itlenbik tiiriinde tohum &zelliklerini ve farkli 6n iglemlerin ¢imlenme tizerine etkisini aragtirmak amaciyla
yapilan bu arastirmada kullanilan tohumlar Trabzon kenti igerisindeki agaclardan toplanmigtir. Tohuma iligkin olarak
tohum doluluk orani, tohum eni, tohum boyu ve 1000 tane agirlig1 hesaplanmistir. Tohumlar {izerinde kontrol dahil 14
farkli 6n islem uygulanmistir. Meyve etli, meyve etinden temizlenmis, mekanik zedeleme, mekanik zedeleme +
sigirme, 15, 30 ve 60 dakika H>SO.’te bekletme ve 15, 30 ve 60 dakika H,SO4’te bekletme + sisirme islemlerini iceren
10 farkli 6nislemin ekimleri kasim ayinda gergeklestirilmistir. Dort farkli 6n iglemde (60, 90 ve 120 giin siireyle soguk
1slak katlama ve oda sicakliginda 120 giin bekletme) ise ekimler sirastyla 20 ocak, 21 subat, 29 mart ve 29 mart
tarihlerinde gergeklestirilmistir. Citlenbik tohumlarina uygulanan 6n islemler sonucunda; 14 farkli 6n islemin ¢imlenme
yiizdelerine olan etkisinin istatistiksel olarak farklilik gosterdigi ortaya koyulmustur. Siilfiirik asitte 30 dakika
bekletme+24 saat suda sisirme isleminde en yiiksek (% 96.70) ¢imlenme yiizdesi elde edilmistir. Meyve etli olarak
ekilen tohumlar ise ¢imlenme ylizdesi (% 95.56) bakimindan ikinci sirada yer almustir.

Anahtar kelimeler: Adi ¢itlenbik, 6n islem, ¢cimlenme, ekim zamani, aga¢landirma
1. Giris
Yapay genclestirme ve agaglandirma sahalarini, genel ifadeyle dikim sahalarini biitliniiyle optimum hale

getirmemiz hatta optimuma yakin kosullarda tutabilmemiz yetigme ortami kosullarina bagli cok yonlii etkenler
nedeniyle miimkiin olmamaktadir. Bu durumda iiretme ve yetistirme alanlarmin ekolojik kosullar1 dikkate alinarak
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dikim amaglarina uygun genetik, morfolojik ve fizyolojik 6zelliklere sahip fidan {iretimi, se¢imi ve kullanim biiyiik
onem kazanmaktadir.

Yapay genclestirmede bir generasyondan sonraki generasyonlara iletilen siirekli bir nitelik ve niceligi kaliteli
tohum kullanilmaksizin saglanma olanagi yoktur. Bu bakimdan ormancilikta pahali ve yorucu olan yapay yolla orman
yetistirme ¢alismalarina kaliteli tohum ve buna bagli olarak kaliteli fidanla baglamanin biiyiik bir 6nemi bulunmaktadir.

Agaglandirma caligmalarinin basarisinda yetisme muhitine uygun orijinler ve islah edilmis tohumlardan
tiretilmis fidan kullanmak ¢ok 6nemlidir. Kaliteli fidan iiretme ve basarili plantasyonlar kurma c¢alismalarinin araliksiz
ve diizenli bir sekilde yiiriitiilebilmesi i¢in kullanilacak tiiriin dncelikle tohum olgunlagma zamani, tohum morfolojik
ozellikleri, ¢cimlenme kosullari, ¢cimlenme yiizdesi, fidan yiizdesi, fidan 6zellikleri vb. konularinin iyi bilinmesi ve bu
hususlara mutlaka riayet edilmesi gerekmektedir.

Adi g¢itlenbik (Celtis autralis L.) 25 metreye kadar boy yapabilen yaprakli bir agag tiirii olup Avrupa'da kuzey
Alp'lerin giiney boélgelerinin kuzey yamaglarinda ve Himalayalar’in daglik kismuyla yari daglik kisimlar arasinda
dagilim gostermektedir. Ayrica, Kuzeybati Afrika, Ortadogu, Tiirkiye, Iran, Irak, Afganistan ve Pakistan’da yayilis
gostermektedir (Juan vd., 2006; Simchoni and Kislev, 2011). Citlenbik Tiirkiye’nin degigik bolgelerinde dogal olarak
bulunmaktadir. Ulkemizde Kuzey, Bati ve Giiney Anadolu’nun pek yiiksek olmayan (50-700 metre) kesimlerinde
goriilmektedir (Mamikoglu, 2011; Baytop, 1994). Citlenbik genellikle tek basina yada kiigiik gruplar halinde
biiyiimekte olup ve esmer renkteki gévdesi diizgiin ve piiriizsiiz bir yiizeye sahiptir. Kisin yapraklarin1 doken g¢itlenbik,
yapraklarini uzun bir sap tizerinde asimetrik bir sekilde bulundurmaktadir (Yaltirik, 1998; Simchoni and Kislev, 2011).
Meyveler kiiciikk, 9-12 mm yaricapinda, yuvarlak zeytinsi, kahverengi yada siyah renkte olup, yaz boyunca
olgunlasmakta ve kuslar tarafindan tohumlar taginmaktadir. Meyveler tatli, kalin bir kabukla ¢evrilmis olup, taze iken
ozellikle C. tournefortii meyveleri marketlerde satilmaktadir. Yenilmeyen ve olgunlasan tohumlar agag lizerinde
kurumakta ve dokiilmektedir. Tohumlar yuvarlak olup yapisinda silika ve kalsiyum ihtiva etmesinden dolay1 sert bir
yaptya sahiptir (Demir vd., 2002; Simchoni and Kislev, 2011).

C. australis hayvanlar i¢in yem, yakacak, odun ve bunun yaninda gblge ve sokak agaci olarak ¢ok degisik
alanlarda yaygin sekilde kullanilmakta olup bazen de peyzaj amacli olarak kullanilabilecek bir tiiriin 6zelliklerini de
tagimaktadir. Bu 6zelliklerinden dolay1 6zellikle kirsal bolgelerdeki sosyo-ekonomik yapinin belirginlesmesinde dnemli
bir rolii vardir (Subba vd., 1996; Dirr, 1998; Gaur, 2009). Citlenbik gerek ta¢ yapisinin golgelemeye uygun olmasi ve
gerekse de kuraklik ve bocek zararlarina karsi dayanikli olmasindan dolayr peyzaj amagh olarak kentlerde siis agact
olarak kullanilmaktadir. Ornegin; gitlenbik Orta ve Kuzey italya'da sehirlerde kullanilan agag tiirlerinin % 10'unu temsil
etmektedir (Bertaccini vd., 1996; Singh et al., 2006). Citlenbik iyi drenaji olan hafif kumlu ve orta killi biinyedeki derin
topraklari tercih eder. Bununla beraber besin bakimindan fakir kalkerli topraklarda olmak {izere her tiirlii topraklarda
(ndtr, bazik ve asidik) yetisebilir. Isik agac1 olup gdlgeye dayanikli bir tiir degildir. Kurakliga dayanikli bir tiir olmasi ve
her tiirlii topraklarda yetismesinden dolayr bazi kaynaklar tarafindan istilact bir tiir olarak ta nitelendirilmektedir
(Schopmeyer, 1974; Bertaccini vd., 1996; Whittemore, 2008). Odunu agir, ¢ok sert, dayanikli ve kolayca
kivrilabilmesinden dolay1 vagon, miizik aleti ve ev isleri yapiminda kullanilmaktadir. Citlenbikler tohum ve meyve
olarak cok degisik alanlarda kullanilmakta ve tiiketilmektedir (Simchoni and Kislev, 2011). Citlenbik agaci kemik
catlaklarinin iyilestirilmesi, sivilce sorunlari, yara-ezik ve burkulma tedavisinde agri kesici olarak Hindistan’da tibbi
bitkiler arasinda yer almaktadir (Gaur, 2009). Buna ek olarak yaprak ve meyveler bazi kadin hastaliklarinin tedavisinde
ve bagirsak agrisinin giderilmesinde de kullanilmaktadir (Duke ve Ayensu, 1985; Chopra vd, 1986).

Son yillarda gerek diinyada ve gerekse de Tiirkiye ormanciligi agisindan yabani tiirlere bakis agis1 degismekte
ve bu degisim pozitif yonde bir egilim gostermektedir. Bunun baslica nedenleri arasinda ise tiirlerin kiiresel 1sinmaya
bagl olarak ortaya g¢ikan kuraklik etkilerine dayanikli olmasit ve bu tiirlerin gerek bazi hastaliklarin tedavisinde
kullanilmas1 ve ayrica hem ormanlik alanlarda agacglandirma ve hem de peyzaj amagh olarak kentsel alanlarda
kullanilmast bu tiirleri diger tiirlerden bir adim 6ne ¢ikarmaktadir. Adi ¢itlembik ile ilgili ¢aligmalarda, ¢itlenbik
tohumlarinda dormansi engeli bulundugu ve bu engelin giderilmesi i¢in nemli kum ve diger ortamlarda katlama tavsiye
edilmektedir. Tohumlar genellikle ekimden once, 3-5 giin sureyle suda bekletilmekte ve en uygun ekim zamaninin
sonbahar ve erken kis aylari oldugu belirtilmektedir. Buna ek olarak eger meyveler toplamayi takiben hemen
ekilecekse, meyve olarak dogrudan da ekilebilecegi, cimlenme yiizdesini arttirmak icin ge¢ kig ve bahar ekimlerinde en
az 1 ay sureyle tohumlara 4-6 °C sicaklikta soguk nemli katlama uygulanabilecegi ifade edilmistir (Whittemore, 2008;
Giiltekin, 2007; Tiirkeri vd., 2009).

Celtis australis L. peyzaj calismalarinda ¢mnar, sigla ve disbudak gibi yaprak doken tiirlere alternatif
olusturacak bir tiir olmakla birlikte kuraga ve parazitlere karsi dayanikliligi, zarif ve golge saglayan ta¢ yapisi ile
ozellikle kentsel alanlar i¢in uygundur. Kurakliga dayanikli olmalar1 nedeniyle kiiresel isinmanim giindemde oldugu
giiniimiizde 6nemi giderek artmaktadir (Singh et el., 2006., Yiicedag ve Giiltekin 2008., Singh et al., 2009., Simchoni
and Kislev 2011., Doganlar vd 2013). Ulkemizde siis bitkisi yetistiriciliginde genetik kaynak olarak dogal tiirlerimizin
kullanilmas1 6nemli bir ihtiya¢ olarak ortaya ¢ikmakta C. australis L. bu amagla énemli bir potansiyel tagimaktadir.
Celtis australis L. tiirtinde gelikle iiretmede farkli hormonlarimin etkisinin arastirildigi ¢cok sayida ¢alisma yapilmistir
(Butola ve Uniyal 2005; Singh and Khan 2009; Siilisoglu ve Cavusoglu 2014). Tiire iligkin ekim zamani ve katlama
islemleri Yiicedag ve Giiltekin (2008) tarafindan g¢alisilmistir. Tohum ¢imlenmesi tiiriin gelecegi acisindan iireme
dogiisiinde yer alan, biiylik 6neme sahip kritik bir asamadir (Hilooglu vd. 2016). Bu ¢aligmada ise yabani bir tiir olan
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Adi ¢itlenbik'in (Celtis australis L.) gerek ormanlarimiz i¢in ve gerekse de kentsel siis bitkisi olarak basarili bir sekilde
kullanilmas1 amaciyla, tohum o6zellikleri ile degisik 6n islemlerin ¢imlenme yiizdesi lizerindeki etkileri belirlenmeye
calisilmustir.

2. Materyal ve yontem

Bu arastirmada kullanilan Adi ¢itlembik (Celtis australis L. ) tohumlar1 Trabzon kenti i¢erisindeki agaglardan
toplanmistir.  Tohumlarm toplanma zamam tohumun olgunlasma zamam olan 20-30 Ekim tarihleri arasidir.
Cimlendirme denemeleri arastirma serasinda dere kumu + orman topragi + humus ortaminda, tohuma iligkin Slglimler
Orman Fakiiltesi, Silvikiiltiir laboratuvarinda gergeklestirilmistir.

Tohumlar toplandiktan sonra bir kismi1 meyve etli olarak ekilmek {izere ayrilmis, bir kismi ise degisik 6n
islemler icin etli kisimlarindan uzaklastirilmistir. Tohumlardan meyve etini uzaklastirmak icin 24 saat suda
birakildiktan sonra sert ve piriizli bir zemin {izerine serilerek el yardimiyla meyve etinin zedelenmesi
gerceklestirilmistir. Zedelenmis olan tohumlar tekrar 24 saat siire suda bekletildikten sonra tekrar sert bir zemin
iizerinde zedeleme islemi tekrarlanmistir. Daha sonra bu ortam su ile doldurularak suda yilizen meyve etleri ayiklanmis,
dipte kalan tohumlar bol su ile yikanarak meyve etinden ayrilmasi saglanmistir (Sekil 1). Suda temizlenen ve ayiklanan
tohumlar golgeli ve hava akimi olan bir ortamda kurumaya birakilmistir. Yaklasik 3-5 giin kurutulan tohumlar kagit
posetlere konularak oda sicakliginda 6n islem ve ekim zamanina kadar saklanmustir.

] 1
Sekil 1. a- Meyve etinin tohumlardan el yardimiyla uzaklastirilmasi b- Meyve etlerinin tohumlardan arindirilmasi
C- Zimpara motoru kullanilarak tohumda mekanik zedeleme uygulamasi d- Tohumlarin ¢imlenme asamasi

Tohuma iliskin olarak yiizdiirme ve kesme deneyleri uygulanarak tohum doluluk orani belirlenmistir. Tesadiifu
olarak segilen 4x50 adet tohum su dolu kaba koyularak yiizdiirme deneyi yapilmistir. Yine tesadiifii olarak secilen 4x50
adet tohum kirilarak tohum doluluk orani tespit edilmistir. Ayrica 3x30 adet tohum 6rneginde dijital kumpas yardimi ile
tohum eni ve boyu 6l¢iilmiistiir. Tohumlarin 1000 tane agirlig: tesadiifii olarak alinan 100’er adetlik 8 rnegin agirliklar
olgiiliip ortalamalar1 alindiktan sonra gerekli hesaplamalar yapilarak belirlenmistir (ISTA, 2007).

Sera kosullarinda yapilan ekim iglemleri % 20 dere kumu + % 40 orman topragi + % 40 humus ortamlarinda
gerceklestirilmistir. Ortii malzemesi olarak elenmis ve sterilize edilmis ince dere kumu kullanilmistir. Cimlendirme
ortami alttan 1sitmali (20-25 °C) olarak 1sitilmig, sulama otomatik spring sulama sistemi ile (5 dk’da bir 5 sn)
yapilmistir. Tohumlarda gesitli 6n islemler yapildiktan sonra, ekim islemleri yapilan 6n islemlere bagli olarak farkli
zamanlarda gerceklestirilmistir.

Meyve etli, meyve etinden temizlenmis (¢iplak), mekanik zedeleme, mekanik zedeleme + sigirme (24 saat suda
bekletme), 15, 30 ve 60 dakika H,SO4’te (%95 safliktaki) bekletme ve 15, 30 ve 60 dakika H.SO4’te bekletme + sisirme
(24 saat suda bekletme) yapilmak suretiyle 10 farkli islem uygulandiktan sonra ekim islemi 3x30 adet tohumda Kasim
ay1 igerisinde gercgeklestirilmistir. H;SOj ile islem sonrasinda tohumlar bol su ile yikanarak asidin etkisi giderilmistir.

Meyve etinden temizlenmis (¢iplak) tohumlar ekim 6ncesi 60, 90 ve 120 giin siireyle soguk 1slak katlamaya
alindiktan sonra her islem i¢in 3x30 tohumda ekim islemi gerceklestirilmistir. Katlama igleminde tohumlar agzi1 kapali
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plastik torbalar i¢ine konularak +4°C’deki dolaba yerlestirilmigtir. Katlama malzemesi olarak 160 °C 'da 4 saat sterilize
edilmis dere kumu kullanilmis ve tohumlar bu kum igerisinde katlamaya alinmigtir. Ekim zamani katlama siiresine
bagli olarak 20 Ocak, 21 Subat ve 29 Mart tarihlerinde gerceklestirilmistir. Tohumlarin bir kismi ise katlama islemine
tabi tutulmadan oda sicakliginda 120 giin bekletildikten sonra 29 Mart tarihinde yine 3x30 adet/islem olarak ekilmistir.

Cimlenmelerin gézlenmesi, ekimlerin yapildigi tarihten itibaren 7, 10, 14, 21, 28, 35. giinlerde, takip eden
siiregte 2 haftada bir kez ve 50. giinden sonra ise ayda bir kez olmak lizere 170. giine kadar devam etmistir.
Cimlenmeler tamamlandiktan sonra, tohumlara uygulanan her 6n islem igin ekilen tohumlarin ¢imlenme yiizdeleri ve
¢imlenme hizlar1 belirlenmistir. Cimlenme denemesine alinan tohumlardan ¢imlenenlerin yiizde olarak ifadesi
¢imlenme ylizdesi, olarak hesaplanmigtir (Durak, 2015., Karagiizel, 2003). Elde edilen veriler SPSS 20.0 paket
programlari yardimiyla degerlendirilmistir.

3. Bulgular
3.1. Tohum ozeliklerine iliskin bulgular

Trabzon kenti i¢erisindeki agaglardan toplanan Adi gitlenbik tohumlarinin ortalama 1000 tane agirligi 193,66 = 0,52 gr,
ortalama tohum eni 5.71 + 0.41 mm, ortalama tohum boyu ise 7.22 + 0.69 mm olarak belirlenmistir. Tohum doluluk
orani ise ylizdiirme testinde %90 iken, kesme testinde %100 olarak tespit edilmistir. Giiltekin (2010), yaptig1 caligmada
Citlenbik tohumunun ortalama 1000 tane agirligin1 164 gr olarak verirken, Himalaya’da bu tiiriin tohum ve fidan
ozelliklerindeki varyasyonun arastirildigi bagka bir ¢caligmada ise ortalama 1000 tane agirligi 66.9 gr olarak verilmistir
(Singh et al., 2006). Qaisar ve ark. (1997), tarafindan tohum boyutlar1 ve fidan parametrelerinin iliskilendirildigi diger
bir ¢alismada ise 1000 tane agirlig1 60.0 ile 83.5 gr arasinda degismistir.

3.2. Cimlendirme denemelerine iligkin bulgular

Ekim oncesi uygulanan 6n islemlere bagli olarak elde edilen ¢imlenme yiizdeleri Tablo 1’de verilmistir.
Cimlenmeler ekim zamanindan itibaren en erken 21. giinden sonra baslamig ve 170. giinde tamamlanmistir. En erken
cimlenme 120 giinliik soguk 1slak 6n isleme alinan tohumlarda 21. giinden sonra baslamistir. Oda sicakliginda 120 giin
saklama ile 90 ve 120 giin soguk 1slak katlamada bekletilen tohumlarda ¢imlenme 80. giinde, 60 giin soguk 1slak
katlamada bekletilen tohumlarda ise 90. giinde tamamlanmistir. Sonbaharda kasim ayinda ekilen tohumlarda
¢imlenmeler en erken 80. giinden sonra baslamig olup, ¢imlenmelerin tamamlanmasi siilfiirik asitte 30 ve 60 dakikada
bekletilen tohumlarda 170. giinde, diger islemlerde ise 140. giinde olmustur (Tablo 1).

Tablol. Celtis australis tohumlarinda sera kosullarinda elde edilen g¢imlenme siirelerine gore ¢imlenme ylizdesi
degerleri

Sayim Giinleri

.- Ilji)em Yapilan islemler 28. 35 50. 80. 110. 140. 170.
E\?J % Cimlenme oranlar1 (%)
1 Meyve etli ekim 0 0 0 0 14.44 95.56" 95.56
2 Meyve etsiz (Kontrol) 0 0 0 0 16.67 91.11" 91.11
3 H,S04(15") 0 0 0 0 17.78 90.00" 90.00
4 H,S0, (30" 0 0 0 0 6.67 53.33 57.78"
Koo > H2S04 (60') 0 0 0 0 444 6111 70.00"
6 H2S04 (15')+Su (24 saat) 0 0 0 0 3556 91.11% 91.11
7 H,S0; (30))+Su (24 saat) 0 0 0 0 35.56 96.67" 96.67
8 H.SO, (60')+Su (24 saat) 0 0 0 0 21.11 90.00" 90.00
9 Mekanik Zedeleme 0 0 0 0 28.89 42.22" 42.22
10 M. zedeleme+Su (24 saat) 0 0 0 0 33.33 37.78" 37.78
Mart 11 Oda sicakliginda (120giin) 0 48.89 87.78 91.11" 91.11 9111 9111
Ocak 12 SIOI (60 giin) 0 0 2444 9111 92.22" 9222 92.22
Subat 13 SIOI (90 giin) 0 53.33 8222 91.11" 91.11 9111 9111
Mart 14 SIOI (120 giin) 4444 56.67 86.67 88.89" 88.89 88.89 88.89

*Cimlenmelerin tamamlandig1 giinler
Cimlenme sonuglarina gére ekim Oncesi uygulanan 6n iglemlerin ¢imlenme yiizdesi ilizerinde %99 giiven

diizeyinde 6nemli etkileri belirlenmistir (Tablo 2). Uygulanan Duncan testi sonucunda 14 farkli 6n islem i¢in 3 farkli
grup olusmustur. Citlenbik tohumlarina uygulanan 6n islemler sonucunda; siilfiirik asitte 30 dakika bekletme+24 saat
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suda sisirme isleminde en yiiksek (% 96.70) ¢imlenme yiizdesi elde edilmistir. Sonbaharda kasim ayinda meyve etli ve
meyve etsiz (Kontrol) olarak ekilen tohumlarda ¢imlenme yiizdeleri sirasiyla %95.6 ve % 91.1 olarak belirlenmis ve
yiiksek ¢imlenme yiizdesi gosteren grup icinde yer almislardir. Siilfiirik asitte 30 ve 60 dakikada bekletme yapilarak
gerceklestirilen 6n islemler 2. grupta, mekanik zedeleme ve mekanik zedeleme+24 saat suda sisirme islemleri en diisiik
cimlenme yiizdeleri ile 3. grupta yer almaktadir. 14 farkli 6n islemin gruplandirilmasiin dendrogram seklinde
gosterildigi cluster analizi sonuglart da bdyle bir gruplandirmanin olustugunu gostermektedir (Sekil 2). Cluster analizi
ile yapilan gruplandirmadan da goriilebilecegi gibi en yiiksek ortalamaya sahip olan 6n islemler ile kontrol islemi ayni
grup icerisinde yer almistir. Ancak ¢alisma sonucunda on iglemler arasinda istatistiksel olarak anlamli bir fark ¢ikmistir.
Ayrica islem yapilmayan kontrol isleminde her ne kadar ¢imlenme yiizdesi yiiksek ¢iksa da ¢imlenmelerin baslamasi
ozellikle katlama islemlerinde daha iyi sonug verdikleri goriilmektedir. Tablo 1’den de goriilebilecegi gibi 120 giin
katlamaya alinan tohumlar yaklagik 80 giin 6nce, 90 giin katlamaya alinan ve oda sicakliginda 120 giin bekletilen
tohumlar yaklasik 75 gilince 6nce, 60 giin katlamaya alinan tohumlar ise yaklagik 60 giin 6nce kontrol islemine gore
daha erken ¢imlenmeye bagladiklar1 goriilmektedir.

Bu calismada Adi ¢itlembik tiirli i¢in uygulanan 14 farkli 6n islem icerisinde en yiiksek ¢cimlenme yiizdesi
siilfiirik asitte 30 dakika bekletme+24 saat suda sisirme isleminde % 96.70 olarak tespit edilmistir. Halbuki ayni tiirde
farkli 6n islemler denenerek yapilan gesitli caligmalarda en yiiksek ¢imlenme 5+1 °C’de 1 ay katlama + 200 ppm GA3
islemleri uygulanarak %73 olarak elde edilmistir. En erken biiylime katlama + 200 ppm GA3 islemini takiben yalniz
200 ppm GA;uygulamasinda elde edilmistir (Singh et al., 2009; Qaisar vd., 1997). Takos ve Efthimiou (2003) on bes
farkli tiirde 6n iglem yapmadan Aralik ayinda ekim islemlerini gerceklestirdigi ¢alismada Celtis australis L. tiiriinde
%79 oraninda ¢imlenme elde etmislerdir. Farkli genotiplerin ve 6n islemlerin Celtis australis L. tiiriinde ¢imlenmeye
etkisinin arastirildigi diger arastirmada ise en yiiksek ¢imlenme orani (%74,66) 90 giin +4°C’de katlamada kalan torf
¢imlendirme ortaminda elde edilmistir (Durak, 2015).

Adi Citlenbik (Celtis australis L.) ve Dogu Citlenbigi (Celtis tournefortii Lam.) tohumlarinin ¢imlenmesi
iizerine gergeklestirilen bir ¢aligmada ekim zamanlar1 ve katlama islemlerinin ¢imlenme oranlari iizerinde dnemli bir
etkiye sahip oldugu bulunmustur. Calismada uygun soguk-islak katlama siiresi igin 30-90 giin arasinda bir zaman
periyodu ve uygun ekim zamani icin ise kasim, aralik ve ocak aylarinda 6n islem uygulamadan ekim Onerilebilecegi
belirtilmistir (Yiicedag ve Giiltekin, 2008). Calismamizda 60 ve 90 giinliik katlamalarda sirasiyla % 92.2 ve % 91.1°lik
¢imlenme yiizdeleri bu sonugla 6rtiismektedir.

Oda sicakliginda 120 giin bekletildikten sonra ekilen tohumlarin ortalama ¢imlenmesi yiizdesi % 91.1 olarak
belirlenmistir. Singh et al., (2012) tarafindan Celtis australis tiirlinde yapilan ¢alismada ise bu sonuglarin aksine oda
sicakliginda 1 yil saklanan tohumlarda ¢imlenme yiizdesi %40°tan %28’ye diistiigii belirtilmektedir. Ayni tiirde yapilan
benzer bir ¢aligsmada taze toplanan tohumlarda ortalama ¢imlenme %42.6 olarak belirlenirken oda sicakligi kosullarinda
18 ay bekletildikten sonra bu degerin %22.4’e diistiigii ifade edilmektedir. Bu diisiislerin tohumlarin bekleme siiresinin
12 ve 18 ay gibi ¢ok daha uzun bir siire olmasindan kaynaklanmis olabilecegi soylenebilir.

Tablo 2. On islemlere bagl ¢cimlenme yiizdeleri ve Duncan testi sonuglari

Ort. En Disiik En Yiiksek

Islem Tekrar Cimlenme Cimlenme Cimlenme Gruplar

Yapilan iglemler

IEkim zamani

No Say1st yiizdesi yiizdesi yiizdesi
1 Meyve etli ekim 3 95.6 93.3 96.7 c
2 Meyve etsiz (Kontrol) 3 91.1 83.3 96.7 c
3 H>S04 (15" 3 90.0 73.3 100.0 c
4 H.S04 (307) 3 57.8 43.3 83.3 b
5 H,S04 (60") 3 70.0 56.7 80.0 b
6 H,SO, (15")+Su (24 saat) 3 91.1 90.0 93.3 c
7 H,SO, (30")+Su (24 saat) 3 96.7 90.0 100.0 c
8 H2S04 (60)+Su (24 saat) 3 90.0 90.0 90.0 c
9 Mekanik Zedeleme 3 422 36.7 46.7 a
E 10  M.Zedeleme+Su (24 saat) 3 37.8 33.3 40.0 a
Vi Ortalama 76.2 33.3 100.0
Mart 11 Oda sicakliginda (120giin) 3 91.1 86.7 96.7 c
Ocak 12 SIOI (60 giin) 3 92.2 86.7 100.0 c
Suba
¢ 13 SION (90 giin) 3 91.1 86.7 96.7 c
Mart 14 SIOI (120 giin) 3 88.9 86.7 93.3 c
Ortalama 90.8 86.7 100.0
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En diistik ¢cimlenme mekanik zedeleme+24 saat suda bekletmede (%37.8) ger¢eklesmistir. Yalnizca mekanik
zedeleme uygulanan tohumlarda da ¢imlenme yiizdesi (%42.2) oldukga diisiiktiir. Mekanik zedeleme 6n islemlerinde
cimlenme yiizdelerinin diisiik kalmasi mekanik zedeleme islemi gerceklestirilirken embriyoya zarar verilmesinden
kaynaklanmis olabilir. Siilfiirik asitte 30 ve 60 dakikada bekletme yapilarak gerceklestirilen 6n islemlerde ¢imlenme
oranlar1 sirastyla % 57.8 ve % 70 olarak belirlenmis olup diger 6n islemlerde bu oran genellikle % 90’nin iizerinde
bulunmustur. Zarafshar ve arkadaslar tarafindan yapilan Celtis australis tiiriiniin ¢imlenme 6zellikleri tizerinde siilfurik
asit ve giberilik asitin etkilerinin arastirildig1 bir ¢alisma kontrol islemi ve siilfiirik asit islemi sonucunda elde edilen
cimlenmeler sirasiyla %35 ve %20’yi gegmedigi belirlenmistir (Zarafshar vd., 2012). Siilfiirik asitle yapilan islemin
diisiik ¢cimlenme degeri vermesi bu ¢alisma sonuglariyla ortiismektedir.

Varyans analizi ile on islemler arasinda farklilik oldugu belirlendikten sonra, bu farkliligin hangi 6n islem
lehine bir grup olusturdugunu belirlemek amaciyla yapilan Duncan testinde 3 farkli grubun olustugu belirlenmistir.
Duncan testi sonuglarina gére mekanik zedeleme ve m.zedeleme+su (24saat) islemleri en diisiik ¢cimlenme yiizdelerine
sahip olup ayni1 grup i¢inde yer almigtir. HoSO4(30") ve H2S04(60") islemleri ise ¢imlenme yiizdesi bakimindan 2. sirada
yer alip diger grubu olusturmustur. Diger islemler ise ¢cimlenme yiizdesi bakimindan en yiiksek degerlere sahip olan 3.
ve son grubu olusturmustur. Bu gruplandirmanin dendrogram seklinde gdsterildigi cluster analizi sonuglari da boyle bir
gruplandirmanin olustugunu goéstermektedir (Sekil 2).

Sekil 2. Onislemlere bagli olarak Cluster analizi sonuglari

Cluster analizi ile yapilan gruplandirmadan da goriilebilecegi gibi en yiiksek ortalamaya sahip olan 6n islemler
ile kontrol islemi ayn1 grup igerisinde yer almistir. Ancak c¢alisma sonucunda 6n islemler arasinda istatistiksel olarak bir
fark ¢ikmugtir. Ayrica islem yapilmayan kontrol isleminde her ne kadar ¢imlenme yiizdesi yiiksek ciksa da katlama
islemlerine gore ¢cimlenmeye ¢ok daha ge¢ basladiklart gériilmektedir.

4. Oneriler

Yapilan on islemler ile kontrol arasinda her ne kadar ¢imlenme yiizdeleri bakimindan 6nemli farkliliklar
olmasa da 6n iglemlerin ¢imlenme hizlar iizerinde etkili oldugu goriilmektedir. Tablo 1’den de goriilebilecegi gibi
kontrol isleminde %91.1°lik ¢imlenme yiizdesine 140. giin sonunda ulasildigi halde ayni oranda ¢imlenmeye oda
sicakliginda 120 giin bekletilen ve 90 giin katlama goren islemlerde 80. giin sonunda ulasildig1 goriilecektir. 60 giin
katlama goren islem ile % 92.2°lik ¢imlenme yiizdesine 110. giin sonunda, 120 giin katlama goren islemde ise yine
kontrol islemindeki ¢imlenme yiizdesine yakin bir orana (%88.9) 80. giin sonunda ulasildigi belirlenmistir. Buradan
hareketle yapilan iglemlerin ¢imlenme yiizdelerine farkli oranlarda etki ettigi, ¢cimlenme yiizdesini fazla arttirmasa da
¢imlenmelere baglama siirelerini kisaltmast ve ¢imlenmelerin daha erken tamamlanmasi bakimimndan 6nemli oranda
etkili oldugu sdylenebilir.

Ocak, Subat ve Mart ekimi sonunda ortalama ¢imlenme yilizdesi % 90.8 olarak tespit edilmistir ve bu
¢imlenme iglemi 80. giinde sonlanmigtir. Kasimda gergeklestirilen sonbahar ekimlerine gore ¢imlenme siiresi olarak
yaklagik 2 ay once ¢imlenmelerin tamamlanmast Ocak, Subat ve Mart ekimlerinin daha avantajli oldugunu ortaya
koymaktadir. Ayrica zaman alic1 ve zahmetli olan Onislemlere gerek kalmadan oda sicakliginda muhafaza edilen
tohumlar Mart ayinda gerceklestirilen ekimle yine ayni siirede yiiksek oranlarda ¢imlenme gosterebilmektedir.
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Abstract

This research is carried out in 2011-2012 years. Materials of the study collected from all over Tiirkiye grown in
Rosarium part of SDU. Botanical Garden. 15 samples from these plants are identified as potential fruit roses for
industry and were carried out botanical characteristics on these samples. The results were compared, discussed and
interpreted with the literatures.

Except for Rosa canina, other species were studied for the first time. The materials selected by us are
belonging to Rosa canina, R. dumalis, R. beggeriana, R. gallica, R. pendulina, R. noisettiana and R. alba. R. alba, R.
pendulina, and R. gallica are old garden roses of Tiirkiye. The other ones are wild roses of Tiirkiye. If their lengths are
shorter, their fruit productions are being increased. R. dumalis subsp. boissieri var. antalyensis (endemic) is the most
important taxon for purposing the fruit roses. The most distributed one is R. canina. R. alba is the first place in terms of
fruit production at da. R. beggeriana is both fruit and an important rose in architecture and dying.

Key words: fruit roses, rosehip, rose production, economy, butterfly bait

k

Meyve / Kusburnu giillerinin (Rosa L. spp.) botanik ézellikleri

Ozet

Bu ¢alisma 2011-2012 yillarinda gergeklestirilmistir. Calismanin materyalleri Tiirkiye genelinden toplanan ve
SDU. Botanik Bahgesi’nde yetistirilen yabani veya kiiltiir kusburnu giilleridir. 15 érnek, potansiyel meyve giilii aday1
olarak belirlenmis ve bu drnekler iizerinde botanik 6zellikleri belirlenmistir. Sonuglar literatiir 1s18inda karsilagtirilmas,
tartigtlmig ve yorumlanmuistir.

Caligilan giil genotipleri; Rosa canina, R. dumalis, R. beggeriana, R. gallica, R. pendulina, R. noisettiana ve R.
alba’ ya aittir. R. alba, R. pendulina ve R. gallica’ ya ait rnekler Tiirkiye’nin eski bahge giillerindendir. Digerleri ise
Tiirkiye’nin dogal yayilig gosteren giilleridir.

R. canina digindaki tiirler ilk kez tarafimizdan ¢alisgilmistir. Bitkide boy kisaldik¢a meyve verimi artmaktadir.
R. dumalis subsp. boissieri var. antalyensis (endemik) meyve giilciiliigii agisindan en 6nemli taksondur. R. canina ise
Tiirkiye’de yaygim kusburnu tiiriidiir. Meyve analizleri de olduk¢a 6nemli ¢ikmustir. R. alba ise dekarda meyve {iretimi
acisindan ilk sirada yer almaktadir. R. beggeriana sadece meyve giilii olarak degil, peyzaj ve boya amagl olarak da
6nemli bir degerdir.

Anahtar kelimeler: meyve giilii, kusburnu, meyve giilciiliigii, ekonomi, kelebek besini
1. Giris

Kugburnu giilleri genellikle rizomlu, dik, tirmanici veya sarkik formlu 0.25-5.0 (-7.0) m boylanabilen, uzun
Omiirlii ve ¢ali formunda, odunsu bitkilerdir. Giiller igerisinde en uzun émiirlii bitkiler bu grupta toplanmistir. Halen

Almanya’ da bir kilisenin bahgesinde en az 300 yillik oldugu sanilan bir kusburnu bitkisi bulunmaktadir (Erenberk,
1991). Fazla bakim istemezler. Olumsuz ekolojik sartlara karsi toleranslidirlar. Rizomlu (toprak alt1 gévdesi) olduklari
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icin de yangin, otlatma, agac kesimi vs.den pek fazla zarar gormezler. Yilan, kus, ari, kelebek vb. i¢in uygun yasam
ortami olustururlar. Pek ¢ok hayvan tiirii dikenli kugburnularin oldugu bir ortamda kendilerini giivende hissederler;
cicek ve meyveleriyle beslenirler. Kuslar, yilanlar, ayi, yaban domuzu, kelebek, ari, sinek, karinca vb. yabani
hayvanlara gidalar1 olmasi yaninda hastaliklara karsi direng kazandiran bir ilagtir. Endemik bir tiir olan Dedegiil Dag1
ve gevresindeki Apollo kelebeginin (Parnassius apollo) bir ¢ok yerde populasyonu azalirken Dedegiil daginda
kusburnularla beslenerek baska yerlere go¢ etme ihtiyac1 hissetmedigi diisiiniilmektedir. On gozlemlerimize gore bu
kelebek tiiriiniin en ¢ok beslendigi bitkiler onem sirasina goére; Rosaceae, Asteraceac (Compositae), Lamiaceae
(Labiatae) ve Brassicaceae (Cruciferae) iiyeleridir. Ancak alanin kiregtagi bakimindan zengin olmasi, bu kayacin asit
yagmurlarii 6nlemede ¢ok etken olusu, ormanlik ve biyolojik ¢esitlilik agisindan zengin olusu sebebiyle Dedegiil dag1
kelebekler i¢in 6nemli bir yagsam alani olmustur.

Dedegiil dag: Tiirkiye giillerinin en 6nemli farklilagma merkezidir. Dedegiil daginda 12 yabani tiire bagli 60
kadar giil genotipi yetismektedir. Ayrica bu dag yabani giillerin tiirler aras1 melezleri ve ekotipleri agisindan da ¢ok
zengindir. Dedegiil dag1 ve Bozburun dag: ardisik siradaglardir. Bu dag silsilesi yabani giil tiirleri ve meyve agaglari
acisindan ¢ok onemlidir. Yoredeki meyveciligin basarisinda etkisi ¢ok yiiksektir. R. dumalis subsp. boissieri var.
antalyensis sadece bu alanda yetisir ve yoreye endemiktir. Meyve giilii agisindan Diinyadaki en 6nemli genotiptir.

Ozgelik vd. (2012)’ ne gore; kusburnu bitkilerinin anavatan1 Bat1 Asya olup en cok ¢esitlilik Tiirkiye’dedir.
Cinkii Tirkiye Avrupa ile Asya arasinda gecis konumundadir. Bu zenginligin tarihi, kiiltiirel ve ekolojik sebepleri
vardir. Nillson (1972) ve Ilisulu (1992) giiliin orijin merkezinin Asya oldugunda miittefiktir. Bu gériis ilk kez User
(1967) tarafindan ileri siiriilmiistii (Keles ve Kokosmanli, 1996). Orta ve Bat1 Asya, Kafkasya, Kazakistan, Kirgizistan,
Avrupa, Kuzeybati Afrika, Irak ve iran’ i kuzey ve bat1 kesimleri, Afganistan'in kuzeyi, Pakistan, Kesmir ve Bagimsiz
Devletler Toplulugu’ nu da igine alan ¢ok genis bir alanda dogal olarak yetismektedir (Ozgelik, 2013). Orta Asya' da
2200 m; Tiirkiye, iran, Afganistan ve Pakistan'da 2500 (-2700) m ve Irak' ta 2900 m rakima kadar yetisebilir. Ulkemizin
her bolgesinde dogal olarak yetismektedir. Trakya, Bat1 ve Karadeniz ile I¢ Anadolu bélgelerimizde cesitlilik biraz
zayiflamaktadir. Ancak Dogu Karadeniz Bolgesi’ nde ise yogunlagsmaktadir. Orman kenarlarinda, aciklarinda,
hendeklerde, tarla ve yol kenarlarinda sik¢a goriilmektedir (Y1lmaz vd., 1996; Ozgelik, 2013). Meyveleri endiistriyel
amacl olarak kullanilabilecek 20 civarinda yerli giil ¢esidimiz tespit edilmistir (Ozcelik, 2010). Bunlardan 5’i
dikensizdir. Toplam kusburnu genotip potansiyeli 150 civarindadir.

Kusburnu bitkileri ¢gok yonlii kullanim ve tiiketim alanina sahiptir. Kesme ¢igek olan giillere anag olarak, ¢ali
formunda olmasindan dolayr park ve bahgelerde peyzaj bitkisi, dikenli olmasi nedeniyle yol kenarlarinin
agaclandirilmasinda ve ¢it amagli, hos goriisiiniin yiiksek olmasi nedeni ile verimsiz arazilerin bitkilendirilmesinde,
derin kok yapilart nedeniyle erozyonu onlemede degerlendirilirken; kirsal kesimlerde odunu yakacak olarak; siirgiin,
yaprak ve tohumlari hayvan yemi olarak da kullanilmaktadir (Arslan vd., 1996; Karagali, 1990; Sen ve Giines, 1996).
Gida, ilag, kozmetik, ve boya diger kullanim alanlaridir. Hastalik ve zararlilara dayanikli olmasi, farkl iklim ve toprak
ozelliklerine kars1 toleransli olmasi kullanim alanini artirmastir.

Temel bilimlerin gorevlerinden birisi de teknik terim {iretmektir. Yabani olsun / olmasin meyveleri (hipantium)
kullanilan giilllere” kusburnu, Itburnu, tuttumsalmaz” gibi isimler verilmekle beraber sanayi amacl olarak kitlesel
iiretime girebilecek, endiistriyel amacli kugburnu genotiplerine “meyve giilii” denilmistir. Giil meyvesi bir sanayi
hammaddesidir. Bu meyveyi iireten bitki de meyve giiliidiir. Endiistriyel amagli olduguna goére meyve giillerinin dekar
basina verimi, olgunlasma zamani, toplama kolayligi, kisi bagina hasad miktari, hasad siiresi, meyvenin goriintiisi, raf
omri, kimyasal icerigi, ¢ekirdek /meyve eti oran1 gibi 6zelliklerin belirlenmesine ve bir standart olusturulmasina ihtiyag
vardir. Bu makalede, endiistriyel amagl olarak belirlenen ve koleksiyonumuzda bulunan bazi kusburnu genotiplerinin
botanik 6zellikleri anlatilmaktadir. Calismamizin bilim diinyasina, tarimcilara, sanayici ve igsadamlarina, ayrica konuya
ilgi duyan diger kesimlere bir fikir vermesi amaglanmaktadir.

2. Materyal ve yontem

2011-2012 yili Mayis-Ekim aylar1 arasinda SDU Botanik Bahgesi’nde (Isparta) arazi ¢aligmast yapilmis olup
15 meyve giilii genotipinin botanic 6zellikleri belirlenmis, fotograflar1 ¢ekilmis ve gerekli teknik notlar alimustir.
Calisma materyali secilen bitkilerden uygun sekilde ornekler alinarak tekniklerine gdore herbaryum materyali haline
getirilmis ve GUL Herbaryumu’ nda (SDU. Fen-Edebiyat Fakiiltesi, Biyoloji Boliimii, Isparta) koruma altina alinmistir.
Bu herbaryumda ilgili eserlerden (Nilsson, 1972; Tutin vd., 2001; Roberts vd., 2003) yararlanarak 6rneklerin bilimsel
teshisi tarafimizdan yapilmustir.

Toplanan bitkilerin kayit no.lar1 ve adlart Cizelge 1.de belirtilmektedir. Kullanilan metotlarin ¢ogu
tarafimizdan belirlenmis ve ilk kez uygulanmigtir. Dolayisiyla literature ilk kez girmektedir. Arazi (tarla) ¢alismalari
sirasinda meyve giilii aday1 olarak diisiiniilen kugburnu (yabani) ve bahge giilii genotipleri geldigi ve iiretildigi alandaki
meyve verimi dikkate almarak belirlenmistir. Ayrica meyve / kusburnu kalitesinin belirlenmesinde 6nemli kriterler
tarafimizdan belirlenmis; bu 6zellikler asagida belirtilmistir:

Bitki ve dal basina ¢ok miktarda meyve olusturan,
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Dekar basina meyve verimi fazla olan,

Meyvesi iri ve etli kismi fazla olan,

Meyvede ¢ekirdek sayisi ve ¢ekirdek miktari az olan,

Meyve (Hipantium) etinin dis yilizeyi ve gekirdekleri az tiiylii veya tilysiiz olan,

Meyve hasadi kolay olmast i¢in bitki boyu kisa olan,

Govdede dikeni az ve/veya zayif olan, miimkiinse dikensiz olan,

Raf 6mrii fazla olan (meyveleri toplandiktan sonra kisa siire i¢inde bozulmayan),

Yetisme ortamindaki ¢evre sartlarina (rakim, 11k, sicaklik, toprak, kaya vb. ekolojik faktdrlere) hosgoriisii
fazla olan,

Miisteri begernisi fazla olan,

Kimyasal bilesimi standartlara uygun olan,

Hasad siiresi uzun olan,

Hastalik ve zararlilara direngli olan genotipler potansiyel meyve giilii adayi olarak se¢ilmistir.

Arazide yapilan biyolojik calismalarin icerigi ve metodu asagida anlatilmaktadir:
2.1. Meyvede biyolojik 6zelliklerin belirlenmesi

Arazi caligmalar sirasinda toplanan meyve drneklerinin biyolojik ¢alismalar yapilmigtir. Caligmalarin bir

kism1 GUL
Herbaryumu’ nda, Ekolojik Uriinler Laboratuvari’nda (SDU Fen-Edebiyat Fakiiltesi, Biyoloji Béliimii) ve bir
kism1 SDU Botanik Bahgesi’nde (Isparta) gerceklestirilmistir.

Arazi c¢alismalar1 sirasinda taze olarak yaklagik 500 g meyve Ornegi alinmistir Biyolojik calismalar
sonunda meyve sapi, meyve eti ve g¢ekirdegi birbirinden elle ayrilarak giines 15181 ve nemden uzak bir alanda
kurutulmustur. Meyve eti ve cekirdekler tiiylerden arindirilmis ve numuneler analizlere hazir hale getirilmistir.
Analizlerin yapilmasi i¢in uygun ¢ozelti ve ortamlar saglanincaya kadar icerikte herhangi bir bozulma olmamast i¢in -
20 °C derin dondurucuda bekletilmistir.

Incelenen 6zellikler ve metodlar1 asagida belirtilmektedir:

Meyvenin sekli: Geometrik seklini ifade eder. Gozlem yapilarak belirlenmistir.

Meyvede renk tayini: Meyvede ¢iplak gozle yapilmustir.

Meyvede tiiylenme: Ciplak gozle bakilarak tiiysiiz, az tiiylii ve tiiyli olarak gruplandirilmistir.

Bitkide meyve sayisi: Hasat sirasinda bitkideki yillik Giretilen tiim meyve sayisini ifade etmektedir.

Bitkide meyve agirligi: Hasat sirasinda bitkideki yillik {iretilen meyvenin toplam agirligi 0.00 g’ a duyarl
hassas terazi ile tartilarak belirlenmistir.

Meyve sapr uzunlugu: Cetvelle Olciilerek 10 o6l¢limiin  aritmetik ortalamas1 alinmistir.

Meyve sapr agurligi (taze-kuru): Hasat edilen bitkideki tiim meyvelerin saplarinin toplam agirligi taze ve
kuru olarak 0.00 g’ a duyarli hassas terazi ile tartilmistir. Meyve sapi taze iken ve giines 15181 almayan, nemden uzak bir
ortamda tam kuruluga ulastiktan sonra 0.00 g’ a duyarli hassas terazi ile tekrar dl¢ilmistiir.

Bitki boyunun belirlenmesi: Toprak seviyesinden itibaren 6lgiilmis, ¢ok dalli olanlarda ana gdvdelerin
ortalamasi dikkate alinmustir.

Bitki ana dal sayisi ve dallanma: Bitkilerin dallanma sekli, gévde sayist vb. morfolojik 6zellikleri
dogrudan ¢iplak gbzle incelenmesi ve sayimi sonucu belirlenmistir.

Gévdede diken durumu: Bitkinin ¢iplak gozle incelenmesi ve diger giillere gére mukayese dayanmaktadir.
Diken durumu; sik, orta, seyrek, ¢cok seyrek ve dikensiz olarak gruplandirilmistir.

Meyve olgunlasma zamani: Bitkinin tasidig1 meyvelerin yaklasik % 70’ inin olgunluga ulastig: tarihtir.

Meyvenin hasat sirasinda direnme giicii: Meyvenin gévdeden ayrilma sirasindaki direnme giiciinii ifade
etmektedir. Toplayicinin algisina gore zayif, orta ve kuvvetli olarak gruplandirilmistir.

Meyve biiyiikliigii: Meyvelerin boyu ve eni 0.00 mm’ye duyarli elektronik kumpas ile oOlgiilerek
kaydedilmistir.

Meyve agirligi: Her bir meyvenin agirligi tek tek 0.00 g’ a duyarli hassas terazi ile tartilarak belirlenmistir.
Her numaradan ilk y1l (2011) 15, ikinci y1l (2012) 20 adet meyve tek tek tartilarak kaydedilmistir. Daha sonra toplam ve
ortalama degerler belirlenmistir.

Meyve eti agirligi: Meyvelerden cekirdekler ¢ikartildiktan sonra her bir meyvenin meyve eti agirligi 0.00
g’ a duyarli hassas terazi ile 6lgiilerek kaydedilmigtir. Daha sonra toplam ve ortalama degerleri alinmuistir.

Meyve hacmi (%, kuru hacim): 1000 ml’ lik cam behere 100 adet taze meyve eklenerek dlgiim yapilmustir.

Meyve hacmi (%, tasirmali sulu hacim): 1000 ml’ lik cam beher kendisini alacak bir kabin igine
oturtulmustur. Behere su eklenerek son noktasmna kadar doldurulmustur. Uzerine tek tek 100 adet kusburnu meyvesi
eklenmistir. Tasan su dereceli 6l¢iilii silindire doldurularak 6l¢tim yapilmustir.
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Cekirdek agirligi: Her bir meyveden ¢ikartilan gekirdeklerin tiimii agirligi 0.00 g” a duyarli hassas terazi
ile tartilarak degeri belirtilmistir. Daha sonra toplam ve ortalama degerleri alinmistir.
Toplam ¢ekirdek sayisi: Her kugburnu bitkisinin meyvelerinden ilk y1l (2011) 15, ikinci y1l (2012) 20 adet
meyve ayrilmig; bu meyvelerin her birinin tasidig1 c¢ekirdek sayisi belirlenmistir. Daha sonra toplam ve ortalama
¢ekirdek sayist hesaplanmustir.

3. Bulgular

3.1. Arazi Calismasi Sonuclar

Materyal olarak segilen kugburnu bitkilerinin arazi bilgileri asagidaki gibidir (Tablo 1):
Bitki boyu: 0.70-2.50 m arasinda,
Bitkide ana govde sayus: ve dallanma: Tabanda 2-15 govdeli,
Goévdede diken durumu: 6 bitki ¢ok seyrek dikenli, 6 bitki seyrek dikenli, 2 bitki orta, 1 bitki sik dikenli olarak,
Hasad zaman:: Kusburnu meyveleri 7 genotipte Eyliil ay1 basinda, 6 genotipte Eyliil ay1 ortasinda, 2 genotipte
Eyliil ay1 sonunda olgunlagmaktadir. Bu durum incelenen genotiplerin Isparta sartlarina adapte olduklarini ve iklim
sartlarina gore meyve olgunlagsma zamanimin degisebilecegini gostermektedir.
Hasadta meyve direnme giicii: 3 genotipte zayif, 6 genotipte orta kuvvetli, 6 genotipte kuvvetli olarak tespit
edilmistir. Meyvenin direnme giici meyve hasadini kuvvetli sekilde etkilemektedir ve meyve toplanma sirasinda sarf
edilen enerji ile dogru orantilidir.

Tablo 1. Kugburnu genotiplerine ait bazi arazi gozlemleri

Bitkide Ana Jeyve Meyve
Bitki No. (Takson Bitki Boyu |Govde Sayist [lgunlagsma | Direnme Giicii | Govdede Diken Durumu
(cm) (Tabanda) amant (Hasadta)
502 R. gallica L. 100-150 | 5-15 govdeli Orta Sik dikenli
591 R. gallica L. 125-200 | 7-12 govdeli ) Kuvvetli Orta sikilikta dikenli, tabanda dat
Eyliil ortas: sik ve biiyiik dikenli
730 R. alba L. 100-150 | 5 govdeli Orta Seyrek dikenli
734 R. pendulina L. 150-200 | 3 govdeli Kuvvetli Seyrek dikenli
1242 R. dumalis Bechs Seyrek dikenli, tek tip ve or
subsp. boissig 100-170 | 8 govdeli Eylilbas1 | Orta buyiiklikte
(Crepin) O. Nilssd
1260 R. beggeriana 100 3-8 govdeli Eylil bag1 | Zayif Cok seyrek dikenli
Schrenk
1274 R. gallica L. 150-200 (3-7 govdeli Eyliil sonu | Orta Orta siklikta dikenli ve tek tip diken
1279 R. gallica L. 150 8-10 govdeli Eylil bag1 | Zayif Cok seyrek dikenli
1733 R. gallica L. 100-150 (3-8 govdeli Eylil bagt | Kuvvetli Cok seyrek dikenli
1910 R. canina L. 100-140 [9-10 govdeli | Eylil sonu | Orta Dikensiz  veya seyrek diken
Dikenler govde tabaninda seyrg
dikenli, tistiinde ise diken yoktur.
2154 R. gallica L. 70-100 |{10-12 govdeli | Eyliil bagi | Zayif Seyrek dikenli
215/B R. gallica L. 100-200 (8-15 govdeli Eyliil ortas1 | Kuvvetli Seyrek dikenli
2470 R. noisettiana 200-250 [3-4 govdeli Eyliil ortas1 | Orta Cok seyrek dikenli
Thory
2478 R. canina L. 100-225 [5-8 govdeli Eyliil bast | Kuvvetli Cok seyrek dikenli, dikensiz
veva zavif dikenli
13276 | R.dumalis Bechst.
subsp. boissig 150-200 |2 govdeli Eylilbag1 | Kuvvetli Cok seyrek dikenli
(Crepin) O. Nilsson
var. boissieri
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3.2. Incelenen kugburnu tiirlerinin botanik ézellikleri
Materyal olarak segilen kusburnu bitkilerinin meyvelerine ait biyolojik 6zellikler asagidaki gibidir (Tablo 2).

Ulkemizde kusburnu amagli kullanilabilecek potansiyel tiirler: Rosa canina L., R. dumalis Bechst., R. rugosa
Thunb, R. heckeliana Tratt., R. pisiformis (Christ) D. Sosn., R. banksiae W.T. Aiton, R. foetida J. Herrmann, R.
borboniana Desp., R. alba L., R. elymaitica Boiss. & Hausskn., R. hemisphaerica J. Herrmann, R. hirtissima
Lonacz, R. pimpinellifolia DC., R. beggeriana Schrenk, R. agrestis Savi, R. villosa L., R. iberica Stev., R.
tomentosa Smith, R. pulverulenta Bieb., R. pendulina L.’dir. Kusburnu gesitlerini daha yakindan tanimak icin asagida
bazi botanik ozellikleri belirtilmistir:

Kusburnu tiirleri hermafrodit ¢icekli olup, ¢ok sayida erkek ve disi organa sahiptir. Cicek tablasinin
etlenmesiyle meydana gelen yalanci meyve (hipantium) mekik, testi, huni, kiire, basikkiire seklinde, farkli biyiikliiklerde,
etli parlak, olgunlasmadan once Yesil, olgunlasinca kiremit renginden parlak kirmiziya kadar degisir. Meyvenin dis
kismi kusburnu tiirtine goére tiyli ya da tiysiiz, meyve i¢i az ya da ¢ok tiiylii olup birkag adet ya da ¢ok sayida
cekirdek (aken) i¢ermektedir. Cekirdekler oblong veya oblong linear sekilli, genelde sarimtirak beyaz renkli, tiyli
veya tiiysiiz, genelde zor ¢imlenir veya verimsizdirler. Meyveler genelde kisin bitki iizerinde kalabilmektedir.

Meyve sekli: Genotiplerden 9 bitkide ovoit, 3 bitkide mekik, 3 bitkide eliptik olarak; Meyve rengi: 2 genotipte
kiremit kirrmzisi, 2 genotipte kirmizi, 1 bitkide bayrak kirmizisi, 6 genotipte turuncu, 2 genotipte koyu turuncu, 1
bitkide limon sarisi, 1 bitkide turuncuya yakin sari olarak tespit edilmistir.

Meyve dis yiizeyinde #iy durumu: 12 bitkide tiysiiz (glabrous), 2 bitkide az tiylii, 1 bitkide tiiyli olarak tespit
edilmistir.

Meyve hacmi (%): Kuru hacim gibi 100 meyvenin hacmi ol¢iildiigiinde; 1 genotipte 200-299 ml, 6 genotipte
300-399 ml, 3 genotipte 400-499 ml, 4 genotipte 500-599 ml, 1 genotipte 600- 699 ml arasinda oldugu tespit edilmistir.
Degisim aralig1 238 (en kiigiik) ile 638 (en biyiik) ml’ dir.

Meyve hacmi (%) (tasirmali sulu hacim) 100 meyvenin tasirdigi su hacmi; 5 bitkide 100- 199 ml, 6 bitkide
200-299 ml, 4 bitkide 300-399 ml arasinda tespit edilmistir. Degisim araligi 100 (en kiigiik) ile 350 (en biiyiik) ml*dir.

Bitkide toplam meyve sayus: 5 genotipte 100-199, 8 bitkide 200-299, 2 bitkide 300-399 sayilar1 arasinda
oldugu tespit edilmistir. Degisim araligi 100 (en kiiciik) ile 344 (en biiyiiK) adettir.

Bitkide toplam meyve agiriigi: 2 genotipte 200-299 g, 2 genotipte 300-399 g, 6 genotipte 400-499 g, 1
genotipte 500-599 g, 3 genotipte 600-699 g, 1 genotipte 700-799 g arasinda oldugu tespit edilmistir. Degisim aralig:
215.39 (en kiigiik) ile 727.93 (en biiyiik) g’dur.

Meyve sap: uzunlugu: 0.2-5,0 cm arasinda degisiklik gostermektedir.

Meyve sap: agirligi: Taze orneklerde 2.06-16.04 g arasinda; kuru orneklerde 1.28-9.2 g arasinda degisiklik
gosterdigi saptanmigtir.

Meyve boyutlari: Boyu 1. yil 17.38-31.5 mm; 2. yil 12.60-32.45 mm arasinda bulunmustur. Meyve eni 1. yil 9.67-
18.99 mm, 2. y11 9.58-16.46 mm; en diisiik 1910 no.lu bitkide 9.58 mm olarak bulunmustur.
Meyve boyu:

1. yil en yiiksek 2478 no.lu bitkide 31.52 mm, 734 no.lu bitkide 30.67 mm ve 1910 no.lu bitkide 28.98 mm;
en diisik meyve boyu 2154 no.lu bitkide 17.38 mm;
2. yil en yiiksek 734 no.lu bitkide 32.45 mm, 2470 no.lu bitkide 31.67 mm ve 1910 no.lu bitkide 25.22 mm;
en diisiik 2154 no.lu bitkide 12.60 mm olarak bulunmustur.
Meyve eni:

1. y1l en yiiksek 2470 no.lu bitkide 18.99 mm, 13276 no.lu bitkide 18.87 mm ve 1242 no.lu bitkide 18.53 mm;
en diisiik 1260 no.lu bitkide 9.67 mm;
2. yil en yiiksek 2154 ve 2470 no.lu genotiplerde 16.46 mm, 734 no.lu genotipte 16.10 mm ve 2478 no.lu genotipte
16.04 mm olarak bulunmustur.
Meyve agirligi:

1.y110.795-4.957 g, 2. yil 0.430-2.9 g degerleri arasinda bulunmustur. En yiiksek 2470 no.lu genotipte 4.957 g,
13276 no.lu genotipte 4.47 g ve 1279 no.lu genotipte 4.230 g; en diisiik 2154 no.lu bitkide 0.795 g,

2. yil en yiiksek 2478 no.lu genotipte 2.9 g, 734 no.lu genotipte 2.205 g ve 2470 no.lu genotipte 2.045 g; en diisiik
1279 no.lu genotipte 0.430 g olarak bulunmustur.
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Tablo 2. Kusburnu meyve 6rneklerinin bazi biyolojik dzellikleri

Bitki No. | Meyve| Meyve | Meyve yiize]Meyve hacr] Meyve Bitkide| Bitkide Meyve saMeyve sapi
sekli | rengi tity durumu % (kuru) (ml)| Hacmi % | meyve | meyve uzunl. (cm) jagirhg (g)
(sulu) (ml)| sayist | agirlugi (g) Taze / Kuru
502 Mekik | Kiremit | Tiysiiz 238 100 315 446.75 1.5-4 10.68/6.45
591 Mekik -'?'JF'JK&G' Tiiysiiz 373 200 268 582.65 1-3 6.5/5.1
730 Ovoit | Limon | Az tiyli 481 250 187 434.46 2-5 10.0/5.37
734 Ovoit QquE/qr‘ak Tiiysiiz 387 200 284 625.39 1.5-3 13.91/7.2
kirmizisi
1242 Ovoit | Turuncu | Tiysiiz 532 300 127 314.62 1-15 3.80/21
1260 Ovoit | Turuncuy Tiysiiz 427 230 234 459.52 0.5-1 434721
274 [ Miekik | Tarineu | Taysiz 363 180 344 | 72793 | 115 | 877/565
1279 Ovoit | Kiremit | Tiysiiz 638 350 100 270.21 1-15 2.60/1.28
1733 Ovoit ll?(;r)l/qum Az tiiyli 327 140 214 406.33 1-15 4.76 /2.3
1910 Eliptik IIl'lljlrILTrr{(I:Iu Tiiysiiz 330 160 245 484.88 0.2-1.5 4.1712.07
2154 Eliptik | Koyu Tiiysiiz 526 290 100 215.39 1.5-4 2.84/1.44
2154-B | Eliptik IIl'lljlrILTrr{(I:Iu Tiiysiiz 404 210 272 620.24 2-4 16.04/9.20
2470 Ovoit | Kirmzi | Tiysiiz 578 320 147 450.90 2-4 10.0/6.56
2478 Ovoit | Turuncu | Tiysiiz 373 190 201 384.03 0.5-15 6.34/3.35
13276 Ovoit | Kirmiz1 | Tiyli 571 330 257 634.08 1-5 10.64/7.85

Meyve sertligi:

1. y113.0-28.0 Lb, 2. yil 1.0-28.0 Lb degerleri arasinda bulunmustur. 1.yil en yiiksek 591 no.lu genotipte 28.0 Lb,
502 no.lu genotipte 27.0 Lb ve 734 no.lu genotipte 26.0 Lb; en disiik 1279 no.lu genotipte 3.0 Lb olarak
bulunmustur. 2. yil en yiiksek 502 no.lu genotipte 28 Lb, 1910 no.lu genotipte 27.5 Lb ve 734 no.lu genotipte
26.5 Lb; en diisiik 730 no.lu genotipte 1.0 Lb olarak bulunmustur.

Meyve eti agirligi: 1. yil 0.421-3.422 ¢, 2. yil 0.295-1.60 g degerleri arasinda bulunmustur. 1. yil en yiiksek 1279
no.lu genotipte 3.422 g, 2470 no.lu genotipte 3.378 g ve 13276 no.lu genotipte 3.07 g; en diisiik 2470 no.lu genotipte
0.421 g olarak bulunmugtur. 2. yil en yiiksek 734 no.lu genotipte 1.60 g, 2154 no.lu genotipte 1.4 g ve 2470 no.lu
genotipte 1.280 g; en diisiik 1279 no.lu genotipte 0.295 g olarak bulunmustur.

Bir meyvenin toplam c¢ekirdek agirlig::

1. yil 0.125-1.579 g, 2. y1l 0.025-1.9 g degerleri arasinda bulunmustur. 1. yil en yiiksek 2470 no.lu genotipte 1.579 g,
13276 no.lu genotipte 1.47 g, 734 no.lu genotipte 1.435 g; en diisiik 730 no.lu genotipte 0.125 g olarak bulunmustur.
2. yil en yiiksek 2478 no.lu genotipte 1.9 g, 2470 ve 734 no.lu genotipte 0.765 g; en disiik 730 no.lu genotipte
0.025 g olarak bulunmusgtur.

Bir meyvede toplam ¢ekirdek sayis::

1. y1l 64-445, 2. y1l 54-643 degerleri arasinda bulunmustur. 1. yil en yiiksek 1274 no.lu genotipte 445, en disiik 730
no.lu genotipte 64 adet olarak bulunmustur. 2. y1l en ¢ok 734 no.lu genotipte 643, en az 730 no.lu genotipte 54 adet
olarak bulunmustur..

4. Sonuglar ve tartisma
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Yapilan bu ¢alisma ile kismen selekte edilen kusburnu 6rneklerinin biyolojik 6zelliklerinin ortaya ¢ikarilmasi
amaclanmistir. Kusburnu giilleri Mayis-Haziran aylarinda acan c¢icekleri, sonbaharda olgunlasan ve parlak renkli
meyveleri ile peyzaj acisindan cekici bir 6zellige sahiptir (Y1lmaz vd., 1996).

Isparta halk pazarlarinda ve aktarlarinda 2016 yili i¢in taze kusburnu meyveleri 3-6 TI. / kg’den, kurutulmusu
10-15 TI. / kg’den satilmistir. Kugburnu ¢esitleri verim ve ekonomik deger agisindan yag giillerinden geride degildir.
Hele hele dikensiz ya da az dikenli, meyvesi bol ve kaliteli olan gesitler tiretilebilirse 5.000-10.000 tonluk bir tiretim
icin satis ve isleyecek fabrika sikintisi yok goriilmektedir. Ancak bu konuda onciiliik yapmak yine firmalara
diismektedir. Alim garantili olarak c¢iftcilerle sozlesme yapilmali, sanayi amaghi meyve giili fidanlan giftgiye
dagitilmalidir. Endiistriyel amagli  kugburnu genotiplerinde seleksiyon c¢alismalari yapilmali; bir an o6nce 1slah
¢alismalarina baglanmalidir.

Kusburnu bitkilerinin meyvelerinde renk analizi {izerine yapilmis bir ¢alisma goriilmediginden bulgularimizi
kargilagtirma imkanimiz bulunmamaktadir. Meyve rengi ile meyvenin kimyasal bilesimi arasinda bir iligki
bulunmaktadir. Kusburnu bitkilerinde meyve siklastikga ve irilestikce genel olarak kalite diigser, olgunlasma (erme)
hizlanir. Dalda tek tek meyveli olus, iri olus demektir. Ge¢ olgunlasan meyveler daha etlidir. Yabani formlarin
meyveleri soguga ve olumsuz ¢evre sartlarina karsi bahge giillerinden daha dayaniklidir. R. alba iri meyveli ve rekoltesi
yiiksek bir tiir olmasina ragmen R. canina ve R. dumalis ve R. gallica kadar soguga dayanikli degildir. Hasatta ve
tilketimde bu durum dikkate alinmalidir. Dekar basina yillik verim R. dumalis i¢in 400, R. canina i¢in 450, R. alba igin
600 k§/da tahmin edilmistir. ik 2 yil verimsiz, 3. yilda 50 kg/da, ilerleyen zamanda tiirler arasindaki farkliliklar daha
belirgin hale gelmektedir. Diger tiirler i¢in verim hesaplamasi 6rnek yetersizligi nedeniyle tahmin edilememistir. Verim
durumu degigmese bile hasadi kolay olacak dikensiz kugburnu tiirleri ¢ogaltilmaktadir. Bu denemelerin sonucunda diger
tiirlerin verim miktar1 belirtilebilecektir. Mevcut sonuglar 1s18inda kusburnu genotiplerinin yag giilciiliigiinden daha az
gelir getirmeyecegi soylenebilir. Kugburnu tariminin ilaglama, giibreleme, budama ve hasad zamaninin uzunlugu gibi
islemlerde avantajlar1 sdylenebilir. Ancak dikensiz grup hari¢ sik dikenlilerde hasad yag giiliinde ¢icek hasadina gore
daha zordur. Kusburnu hasadini kolaylastirmak amacli toplama makinesi tasarlanip iretilmelidir. Tarafimizdan
tasarlanan ve prototip olarak yapilan toplama taraklari bulunmaktadir. Bu taraklar gelistirilmelidir. Hasad islemi
kolaylagtirilabilirse kusburnu iiretimi oldukla avantajli ve kérh bir tarimsal faaliyet haline getirilmis olacaktir. Bu
tarimsal faaliyetin en onemli sorunu hasad yapacak is¢i bulma sorunudur. Dikensiz kusburnu iretimi ile bu sorun
kisman ¢oziliir. Tarmmsal Giretimin artmasi endiistriyel iiretimi tesvik edecektir. Endiistriyel amag¢lh kurburnu tariminin
yapilabilecegi alanlar Tiirkiyenin giil farklilasma merkezleri ile pareleldir. Yani Goller Yoresi (Isparta, Burdur, Denizli,
Antalya, Afyonkarahisar, Konya), Dogu Karadeniz(Giimiishane, Bayburt, Trabzon, Rize vs.), Giineydogu Anadolu
(Diyarbakir, Adiyaman, Gaziantep,.), Dogu Anadolu(Erzincan, Malatya), Orta Anadolu (Sivas, Cankiri, Corum,
Yozgat; Konya’nin daglik ve Akdenize yakin olan kesimleri), Kastamonu civar1 6nceliklidir. R. gallica’nin en ¢ok
genotipi Cankir1 ¢evresinde tespit edilmistir. Dolayisiyla Cankir1 ilimiz i¢in kugburnu iretiminde R. gallica;
Giimiishane gibi Karadeniz bolgesindeki illerimizde R. alba, R. rugosa ve R. dumalis; Goéller yoresinde ve Dogu
Karadenizde R. dumalis, R. alba ve R. gallica tercih edilmelidir. Ege bolgesinin daglik kesimlerinde de iiretim
yapilabilir. Mugla, izmir, Manisa, Kiitahya nin yiiksek ve daglik kesimleri bu amaca uygun yerlerdir.

Ornekler dogadan toplanirken itina ile segilmistir. Tohumdan gogaltilmamus, koklii olarak getirilmistir. Tarla
ortaminda yetistirildiginde meyve verimi diisen genotipler énemli goriilmemistir. Hasad sirasinda dallar1 kesilerek
meyveleri toplanan genotipler hem strese sokulmus, hem de bitki hastalikli ve kuru dallarindan arindirilmistir. Bu
uygulama meyve verimini arttirmakta; bakimi da kolaylastirmaktadir. Tiir ve genotip tercihi ekolojik sartlara uyumlu
olmalidir. Bu da 6n denemelerle ortaya ¢ikarilabilir.

Bitkinin vejetasyon déneminde yeterli yagis almas1 meyve iriligini artirmaktadir (Giileryiliz ve Ercisli, 1996).
Zira bu taksonlar dogal ortamlarinda genel olarak yeterli su bulamadiklarindan meyveleri kiigiik olabilmektedir
Tarimsal tiretimde kugburnulara yapilacak sulama Isparta kosullart i¢in Temmuz ayindan 6nce olmamalidir. Ancak
bazi tiirler genetik 6zellikleri geregi kiigiik meyvelidirler. Kiiglik meyveli olanlar soguga daha dayaniklidir. Diger bir
ifade ile C vitamin bakimindan daha zengindirler. R. arvensis, R. sempervirens ve R. phoenicia tiirlerinin meyveleri
cok kiiciiktir. Bu gruptaki genotipler tarimsal iiretim agisindan ayrica arastirilmalidir. Seleksiyon amaclh kaliteli
cesitlerin tespiti i¢in ayni ortamda yetistirilmeleri gerekmektedir. Bazi ¢esitlerde kuraklik ve soguk stresi meyve
iiretimini artirmaktadir. Boyle cesitler tarla ortaminda vejetatif biiyliyerek meyve olusturmayabilir. Arastirma materyali
secilen kusburnulara ait bulgularin karsilagtirilsmasi ve yorumu asagidadir:

3.2. Meyve boyu

Nizharadze (1971) tarafindan Giircistan’ da yapilan ¢aligmada 19.3 mm; Kara ve Gergekgioglu (1992)
tarafindan Tokat ili ve ¢cevresinde yapilan ¢alismada 25.78 mm; Kazankaya vd. (1999) tarafindan Van yoresinde yapilan
calismada 6.76-27.32 mm; Tiirkben vd. (1999) tarafindan Bursa yoresinde yapilan ¢alismada 15.33-21.83 mm;
Kazankaya vd. (2002) tarafindan Edremit ve Gevas yoresinde yapilan c¢alismada 10.40-25.10 mm; Tiirkoglu ve
Muradoglu (2003) tarafindan Tatvan yoresinde yapilan galismada 8.20-16.67 mm; Kazankaya vd. (2005) tarafindan
Dogu Anadolu Bélgesinde yapilan bir ¢calismada 1.23-4.43 cm; Dogan vd. (2007) tarafindan Yiiksekova (Hakkari)
yoresinde yapilan ¢calismada 17.48-30.20 mm;
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Ekincialp tarafindan 2007 yilinda Hakkari bolgesinde gerceklestirilen kusburnu seleksiyonu konulu yiiksek
lisans tezinde (Van) 23.52 + 0.14 mm olarak tespit edilmistir. Dogan vd., (2007)’ni Yiiksekova civarinda yaptig
caligmada meyve boyu 1. yil 17.38-31.5 mm, 2. yil 2.60-32.45 mm degerleri arasinda tespit edilmistir.

4.2.Meyve eni

Nizharadze (1971) tarafindan Giircistan’ da yapilan bir ¢alismada 11.9 mm; Kara ve Gergekgioglu (1992)
tarafindan Tokat ili ve ¢evresinde yapilan ¢alismada 15.93 mm; Kazankaya vd. (1999) tarafindan Van yéresinde yapilan
calismada 10.41-15.53 mm; Kazankaya vd. (2002) tarafindan Edremit ve Gevas yoresinde yapilan ¢aligmada 10.41-
15.53 mm; Kazankaya vd. (2005) tarafindan Dogu Anadolu Boélgesi’nde yapilan ¢aligmada 1.03-2.66 cm; Misirli vd.
(1999) tarafindan Kemalpasa (Izmir)’da yapilan calismada 12.24-15.07 mm; Tiirkben vd. (1999) tarafindan Bursa
yoresinde yapilan ¢alismada 10.27-14.53 mm; Tiirkoglu ve Muradoglu (2003) tarafindan Tatvan yoresinde yapilan
caligmada 9.65-18.36 mm; Dogan vd. (2007) tarafindan Yiiksekova yoresinde yapilan caligmada 1.39-16.24 mm;
Ekincialp (2007) tarafindan Hakkari merkezde yapilan ¢aligmada 14.01 £0.08 mm olarak tespit edilmistir.

Yaptigimiz ¢alismada; meyve eni 1. yil 9.67-18.99 mm, 2. yil 9.58-16.46 mm degerleri arasinda tespit
edilmistir. Diger arastirmacilarin sonuglari ile karsilastirildiginda inceledigimiz orneklerin meyve igerigi ve rekoltesi
bakimindan daha 6nde geldigi anlasilmaktadir.

Calismada segilen orneklerin getirildigi alandan daha verimli oldugu goriilmiistiir. Bu durum Isparta iklim
kosullarinin giillerde meyve iiretimi ig¢in daha uygun oldugunu ve gesitlerin genetik yap1 olarak meyve verimine yatkin
oldugunu gostermektedir. Giimiishane’de Gida, Tarim ve Hayvancilik 11 Miidiirliigii elemanlarinin yaptig1 denemelerde;
dagda bol meyve liretimi olmasina ragmen tarla ortamina dikilen ayni bitkilerin vejetatif olarak azmanlastigi, meyve
veriminin diistigii belirtilmektedir. Muhtemelen uygulamada, asir1 giibre verildi ve sulama yapildi. Bu nedenle bitki
vejetatif organlar daha fazla gelisti. Meyve verimi generatif 6zellik oldugundan strese giren her canlida artmasi
beklenir. Zira canlilarin ortak ozelliklerinden birisi; neslin devamini garantiye almaktir. Stres faktorii iireme hizini
hizlandirir. Orneklerimizde vejetatif organlarda orantisiz artis, generatif organlarda indirgenme gériilmeyisi calisilan
kusburnu 6rneklerinde meyve veriminin irsi 6zellikler tarafindan kontrol edildigini gostermektedir. Isparta ekolojik
sartlarinda cevresel faktorler meyve veriminde daha az etkili olmustur. Bu durum giil endiistrisi agisindan sevindiricidir
ve imitvar sanayi ¢esitlerinin elimizde oldugunun ifadesidir.

Incelenen tiirler iklim ve toprak istekleri bakimmdan ok fazla secici degildirler. Yani gevre sartlarina
hosgoriileri yiiksektir (Ozgelik, 2013). Bu nedenle iilkemizde degisik toprak tiplerinde, rakimi yiiksek veya diisiik
vadilerde yetisebilmektedir (Ekincialp, 2007).

Kusburnu bitkileri iilkemizin her yéresinde dogal olarak yetismesine ragmen;

Mineralce zengin olan gevsek yapili, drenaji iyi olan topraklarda,

Kurakgeil olmayan killi topraklarda,

Tas kirintili ortamlarda,

Diizliiklerde veya degisik yiiksekliklerde (30-2700 m),

Kalkerli killi ortamlarda daha iyi gelisme gosterir,

Humusca fakir, kumlu balgik, balcik topraklarda iyi gelisme gosterir. Yart nemli ve nemli topraklar ile bol
1s1kl1 yerler bitki i¢in uygundur. Kokleri olduk¢a derine indiginden dolay1 kurakliga karsi son derece dayaniklidir
(Y1lmaz vd., 1996; Ozer, 2006).

4.3 Meyve sertligi

Yaptigimiz ¢aligmada 1. yil 3.0-28.0 Lb, 2. y1l 1.0-28.0 Lb degerleri arasinda tespit edilmistir. Meyve sertligi
iizerine yapilmig herhangi bir ¢aligma bulunamadigindan bulgularimizi karsilastirma imkani yoktur. Meyve sertligi
diistiikce olgunlasma artmakta ve kimyasal bilesimde degismeler olmaktadir. Hasad zamami ve ¢esit kusburnu
meyvelerinin sertliginde etkili olmaktadir. Ayn1 zamanda bu 6zellik raf 6mriinii ve depolama siiresini etkilemektedir.

4.4. Meyve agirlig

Yamankaradeniz (1983) tarafindan Erzurum yoéresinde yapilan ¢alismada 0.61-4.95 g; Kara ve Gergekgioglu
(1992) tarafindan Tokat ili ve gevresinde yapilan ¢alismada 3.07 g; Kazankaya vd. (1999) tarafindan Van yoresinde
yapilan galismada 1.00-2.93 g; Misirli vd. (1999) tarafindan Kemalpasa (Izmir)’ da yapilan calismada 1.222-2.2049 g;
Tiirkben vd. (1999) tarafindan Bursa yoresinde yapilan ¢aligmada 0.88-2.22 g; Giines ve Sen (2001) tarafindan Tokat
yoresinde yapilan calismada 2.86-4.97 g; Kazankaya vd. (2001) tarafindan Adilcevaz (Bitlis) ydresinde yapilan
calismada 1. y1l 1.12-3.62 g- 2. y1l 0.91-3.40 g; Kazankaya vd. (2002) tarafindan Edremit ve Gevas yoresinde yapilan
calismada 1.00-1.93 g; Tiirkoglu ve Muradoglu (2003) tarafindan Tatvan ydresinde yapilan ¢aligmada 0.41-2.40 g;
Kazankaya vd. (2005) tarafindan Dogu Anadolu Bolgesinde yapilan ¢alismada 2.04-6.10 g; Dogan vd. (2007)
tarafindan Yiiksekova (Hakkari) civarinda yapilan 2.52-4.48 g; Ekincialp (2007) tarafindan Hakkari merkezinde yapilan
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calismada 2.29 + 0.03 g; Savir (2008) tarafindan Erzincan’ da yapilan tez ¢alismasinda 0.91-2.53 g olarak tespit
edilmistir.

Yaptigimiz caligmada; meyve agirhgi 1. yil 0.795-4.957 g, 2. yil 0.430-2.9 g degerleri arasinda tespit
edilmistir. Yapilan ¢alismalara gore bitki ve dekar basina en fazla meyve verimi bizim ¢alismamizda bulunmaktadir.
Buna en yakin sonu¢ Yamankaradeniz (1983) ve Giines ve Sen (2001)’ in caligmalarinda bulunmustur. Bu durum
Isparta ekolojik sartlarinin kugburnu tarimina diger yorelerimizden daha fazla uygun oldugunu ve giiliin gen merkezinin
bu yore oldugunun ispati olarak degerlendirilmektedir. Ayn1 zamanda segilen genotiplerin de kusburnu anaci olarak
uygun segildigini gdstermektedir.

Bir meyvenin et agirligi 1. y1l 0.421-3.422 g, 2. y1l 0.295-1.60 g degerleri arasinda tespit edilmistir. Meyve eti
C vitamini ve fenolik madde bakimindan 6nemli olup meyve eti miktarinin fazla olmasi kalite agisindan 6nemli bir
kriterdir. Meyve eti agirlig1 yetisme ortamindan en ¢ok etkilenen karakterdir. Bitkinin su alim miktar: arttik¢a meyve eti
agirhigr artmaktadir. Hafif meyvelerin et kalinlig1 azdir, raf émrii daha kisadir.

4.5. Taruimsal amaclt kullanimai:

Kesme c¢icek ve diger kiiltiir giillerine anag olarak, ¢ali formunda olmasindan dolay1 peyzaj bitkisi olarak,
dikenli olmasi nedeniyle ¢it amaglh olarak, yol kenarlarinin ¢evre diizenlenmesinde, derin kok yapilar1 ve kurakliga
dayaniklilig1 nedeniyle erozyonu dnlemede, siirgiin, yaprak, meyve ve tohumlari hayvan yemi olarak, verimsiz (VII. ve
VIII. simnif) arazilerin bitkilendirilmesinde, park ve bahgelerde dekoratif amagli kullanilmaktadir. Cok polen icerdigi i¢in
de aricilikta 6nemlidir (Tipi, 1996; Sen ve Giines, 1996). R. alba ve R. gallica hem meyve giilii hem de yag amagh
olarak onemlidir. Ugucu yag verimi ve kalitesi R. damascena’dan sonra gelse bile taze yapraklari, siirgiinleri vs. hayvan
yemi olarak kullanima diger tiirlerden daha uygundur. Ciinkii bu tiirler ayn1 zamanda potansiyel yag giilii tiirleridir.

4.6. Gida amacgh kullanimi

Insan saghgina yararli olan dogal antioksidanlar yoniinden de zengindir ve tiiketiciler tarafindan énemli bir
meyve haline gelmistir (Ekincialp, 2007). Marmelat, pulp, recel, meyve suyu, cay, bebek gidasi, sarap ve likor
yapiminda kullanilmaktadir. Kusburnu meyvesinden elde edilen C vitamini meyve ve sebze sularinin
zenginlestirilmesinde dogal katki maddesi olarak kullanilmaktadir (Tipi, 1996). Kostic, (1994)’ e gore; kusburnu
meyvesinde higbir sekilde insan sagligina zararli pestisit ve agir metallerin (Arsenik, Kadmiyum, Kursun ve Civa vb.)
bulunmayisi ona giivenli bir sekilde bebek mamasi olma 6zelligini kazandirmaktadir (Akyiiz vd., 1996). Giiniimiizde
gidalarla alinan agir metallerin ¢ok sayida ciddi hastaliga sebep oldugu bilinmektedir. User, (1967) Isvicre’ de kusburnu
corbasinin meshur oldugunu belirtmektedir (Keles ve Kokosmanli, 1996). Tirkiye’de corbasi olmamakla beraber
marmelati, pekmezi, kolasi, ¢ay1, surubu gibi gidalar iretilmektedir. Kusburnu sucugu ve pestili tiretim denemeleri
calismalarimiz devam etmektedir.

4.7. Cografi bolgelere gore tiretim potansiyeli

User, 1967’ ¢ gore; kusburnu tilkemizin hemen her yerinde dogal olarak yetismekle birlikte Orta Anadolu ve
Dogu Karadeniz bolgemizde yogun olarak bulunmaktadir. Karadeniz bolgesi’ nde Tokat, Amasya, Giimiishane, Sinop
ve Samsun illeri ve civarinda 6nemli miktarda Kusburnu iiretim potansiyeli bulunmaktadir (Keles ve Koékosmanli,
1996). Ulkemizde orman koyliilerin ekonomik durumlar olduk¢a zayif durumdadir. Yol kenarlar, tarla kenar1 ve
sinirlarinda, orman igleri gibi alanlarda rahatlikla yetisen kusburnu, orman kéyliilerimiz i¢in temel bir besin ve gegim
kaynagi olabilir. Kugburnu meyveleri 6zellikle orman kodylerinde kdyliiler tarafindan ev ihtiyaglart igin toplanmaktadir
ve en ¢ok marmelat olarak degerlendirilmektedir. “Marmelat” yerine Tokat ilinin bazi kesimlerinde “pelver”
denilmektedir. Yore halkinin biiyiik bir kismi marmelati evinde yapmaktadir. Marmelatin muhafaza siiresinin fazla
olmamasi 4 aydan sonra bozulmaya baslamasi dnemli bir problem olarak belirtilmektedir (Bilginer vd., 1996; Sen ve
Glines, 1996).

4.8. Sanayide kullanimi

Bir¢ok organik madde, vitamin ve mineral madde bakimindan olduk¢a zengin olan kusburnu, ila¢ sanayiinin
onemli bir ham maddesidir (Razungles vd., 1989). Kusburnu bitkisinin kok, gdvde, yaprak ve ¢igeklerinin tag
yapraklarindan elde edilen boyalar ve tanen maddeleri boya sanayinde sepi maddesi olarak kullanilir (Tipi, 1996; Sen
ve Giines, 1996). Calismamizin en 6nemli amaglarindan birisi de sanayi amagli tarimi yapilacak kusburnu ¢esitlerini
belirlemek ve ekonomik 6zelliklerini ortaya ¢ikarmaktir. Ancak bu durum belirlendikten sonra sira iiretime, islemeye ve
iiriinleri gesitlendirmeye gelecektir. Bu iiretimin elbette bir de Pazar hacmi ve iilke ekonomisine gelir ve itibar olarak
pozitif yansimasi olacaktir.
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4.9. Tedavide ve kozmetikte kullanimi

Kusburnu meyvelerinin ¢ayi, distilasyonla elde edilen sivi ekstresinin i¢ilmesi soguk alginligi, nezle, grip ve
atesli hastaliklara kars1 viicut direncini arttirmaktadir. Ayrica etkili bir kan temizleyici ve bagirsak yumusatic 6zelligine
sahiptir. Rasitizm, romatizma, hemoroit gibi hastaliklarin tedavisinde kullanilmaktadir. Diinyada birgok iilkede halk
hekimliginde seker hastaligi, mide rahatsizliklari, bobrek rahatsizliklari, diseti kanamalart gibi vakalara karsi
kullanildig: bildirilmistir. Eski zamanlarda skorbit hastaliginin tedavisinde de yararlanilmistir (Baytop, 1999).

Kusburnu tohumlar1 yiiksek oranda doymamig yag asidi i¢ermektedir. Bunun da kusburnu tohumu ile
beslenmis farelerde plazma kolesterol ve trigliserid oranini kontrol farelerine gore onemli derecede diisilirdiigi
belirlenmis ve bdylece kusburnu tohumlarinin diyetik insan gidalarinda kullanilabilecegini giindeme getirmistir
(Kadakal vd., 1999). Meyve ¢ekirdeklerinin (tohum) yag asitlerinden omega-3 igerdigi tespit edilmistir. Omega-3 gibi
yag asitlerinin insan saglig1 i¢in bir¢ok faydasi olmakla birlikte yaslanma geciktirici ve dmiir uzatici etkilerinden dolay1
kusburnu meyve cekirdekleri kozmetik sanayiinde kullanilmaktadir. Meyve cekirdeginin icerdigi tekli, ikili ve tglii
doymamis yag asitleri olan oleik, linoleik ve linolenik asit yagam siiresini uzatma ve yaglanma karsit1 olarak kozmetik
sanayiinde kullanilmaktadir (Kazaz vd., 2009). Kusburnu karotenoidlerinin baslicas1 beta karoten olup provitamin A ve
antioksidan olarak diyette 6nemli bir yere sahiptir (Y1lmaz vd., 1996; Cmar vd., 2004; Ekincialp, 2007).

Kusburnu meyvelerinin antioksidan etkisi bilinmektedir. Bu etki biinyesinde bulunan C vitamininden
gelmektedir. Ayn1 zamanda bu vitamin kusburnu meyvelerinin raf omriinii ve hasad zamanini da etkilemektedir.
Meyvenin hasad edilmeden dalinda bozulmadan kalmasi ait oldugu genotipin C vitamin bakimindan zengin oldugunun
isaretidir. Ote yandan kusburnu meyveleri yesilden pembe, turuncu, kirmizi veya siyaha déniisiirken hasadedilirse C
vitamin miktar1 daha yiiksek olacak ve tedavide, kozmetikte daha kaliteli hammadde iiretilmis olacaktir. Isparta i¢in en
uygun tarih genellikle Agustos ay1 sonu ve Eyliil ay1 bagidir. Ancak Aralik ayma kadar toplama yapilabilmektedir.
Diger yilin Ocak, Subat aylarina kadar bile bozulmadan kalan kusburnu meyveleri bulunmaktadir. Bu durum C vitamin
miktart ile dogru orantilidir. Miisteri begenisi kirmizi renkte olmasina ragmen C vitaminin maksimum oldugu dénem
renk degisimine ugradigi dénemdir. Incelenen genotiplerin kimyasal bilesimi oldukca énemli ¢iknustir (Ozgelik Dogan
ve Ozgelik, 2017).

4.10. Cevre diizenleme ve peyzajda kullanimi

Kusburnu meyveleri ve giceklerinin gorsel ve estetik 6zellikleri nedeniyle peyzaj planlama ¢aligmalarinda,
bitkisel tasarimlarda yer almaktadir. Son yillarda sosyo-kiiltiirel yapidaki gelismelere bagl olarak planl kentsel ve
kirsal gevrelerin olusumu ile peyzaj tasarimlari ve bitkilendirme ¢aligmalarinin 6nemi kavranmus, siis bitkilerine yonelik
yogun bir talep ortaya ¢cikmistir. Yerlesim, tarim, endiistri, rekreasyonel alanlarin planlamasi, dogal ve kiiltiirel peyzaj
ozelliklerinin korunmasi, gelistirilmesi, dogal ve kiiltiirel etkiler sonucu bozulan ¢evrenin korunmasinda dogal bitki
tiirlerinin katkilart 6nemli yer tutmaktadir. Ancak genis bir alanda ihtiyag duyulan bitkilerin temin edilecegi yeterli
sayida ve uygun fiyatta bitki bulmak ¢ok zor olmaktadir. Bu noktada diizenlemelerde dogal bitkilerin degerlendirilmesi
proje maliyetinin diisiiriilmesine katki saglamaktadir. Ulkemizde dogal ve kiiltiirel ¢evrenin korunmasi ve gelistirilmesi
calismalarinda kusburnu cgesitleri dogal bitki ornekleridir.  Giiller (kusburnu) i¢in bitkinin yoére iklim sartlarina
adaptasyonu konusunda genellikle her hangi bir sikint1 ile karsilasilmamaktadir (Kogan, 2010).

4.11. Ekosistem ve biyolojik ¢esitliligin korunmasinda kullanimi:

Ozellikle kentsel peyzajda yapilan diizenlemelerde kusburnu bitkilerinin kullanilmas1 bocek, kus ve kelebek
gibi farkli canli tiirlerine yagsam ortamu saglayacak, bu da ekolojik olarak kentsel peyzaja yarar saglayacaktir. Kusburnu
bitkileri kentsel ve kirsal alanlarda bos arazilerde, agik yesil alanlarda, karayolu peyzaj c¢alismalarinda
degerlendirilebilir. Su ve riizgar erozyonunu 6nleme calismalarinda, kar ve riizgar perdesi olarak kullanilabilir. Bitkiler
ekosistemlerin ve bir biitiin olarak biyosferin normal islevini siirdiirmesi i¢in gereklidir. Diinyamizin gelecegi i¢in bu
kadar 6nemli olan dogal varliklarin korunmasi bir o kadar gereklidir (Kogan, 2010).

Bulgularimizi diger yayinlarla karsilagtirmak ¢ogu kere imkansizdir. Zira diger yaymlarda incelenen canli
bitkiye ulasmak genellikle miimkiin degildir. Incelenen bitkinin bir kismi1 herbaryum &rnegi haline getirilip koruma
altina alinmamustir. Bitkinin teshisi kim tarafindan ve hangi sistematik yayina/yayinlara gore teshis edildigi
bilinmemektedir. Incelenen drnekler dogadan alnmis oldugu igin canli materyale ulasma ve bilgileri kontrol etme
imkani da bulunmamaktadir. Genel bir yaklagim; yabani kugburnularin tiimii R. canina olarak belirtilmektedir. Bu
teshislerin dogruluguna inanmak gergekten ¢ok zordur. Zira tespitlerimize gore; Tiirkiye’de 10’dan fazla tiire bagh 20
civarinda meyve giilii ve 150 civarinda toplam kusburnu genotipi potansiyeli bulunmaktadir. Giimiishane il Tarim
Miidiirliigli disinda incelenen o6rneklerin canli formlarmi bir alanda yetistirme olmamustir. Bu nedenle ¢alismamizi
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literature gore karsilagtirmak mecburiyeti vardir. Ancak literatiirdeki takson isimleri ¢ogu kez inandirict degildir. Ayni
mantikla bizim 6rneklerimiz de R. canina sanilabilirdi.

Ayrica meyve giilleri gosterisli, sik ve uzun siire bitki {izerinde kalan kusburnu cesitleri peyzaj tasarimlarinda
da ayr1 bir dneme sahiptir. Incelenen bitkilerin cogunlugu bu amaglar igin de kullanilabilir.

Calismamizin sonucu olarak 15 bitkiden 730, 734, 13276, 2470, 1733, 1260, 591, 1242, 1279 no.lu kusburnu
bitkileri endiistriyel amagli (meyve giilii) kullanilabilecek ve yetistirilmek igin kaliteli bulunan genotiplerimizdir. Bu
sira ayni zamanda calisti§imiz meyve giillerinin ekonomik ve endiistriyel ag¢idan Isparta i¢in Gnem sirasini ortaya
koymaktadir. Bu ¢aligsmanin asil amaci bu sonuca ulagmakti.

Bu genotiplerin fidanini iireten bir tesise acil ihtiyag vardir. Ayrica endiistriyel tesislere her bolgede ihtiyag
bulunmaktadir. Meyve eti ile ¢ekirdeginin ayirt edilmesi, ¢ekirdekten yag asidlerinin izolasyonu bu tesis i¢in dncelikli
sorunlardir. Kugburnu meyvelerinin su buhari distilasyonu ile sivi ekstresi tarafimizdan elde edilmistir. Kokusu az,
seffaf bir yagli sudur. Kolayca igilebilir.

Yag giilleri iizerine yaptifimiz bir calismada; genotipler adlandirildi ve tehis anahtar1 hazirlanarak
siiflandirildi. Benzeri bir uygulama meyve giilleri i¢in de yapilmalidir. Tiirkiye’nin tiim kusburnu ve meyve giilleri
adlandirilmali, diagnostik 6zellikleri belirlenmeli ve siniflandirilmalidir. Gida, Tarim ve Hayvancuk Bakanli§i’mizin
konuya ilgi gdsterip meyve giilciiliigiinii tesvik edecegi iimit ve temenni edilmektedir. Tiim sonuglar dikkate alindiginda
meyve gilli liretiminin giilciiliige 6zellikle Isparta’da yeni bir hamle ve yag giilciiliigiine bir alternatif olabilecegi
degerlendirilmektedir (Ozgelik vd., 2011). Calismamizin ilgili sektorlere (sanayi, tarim, gida, kozmetik, peyzaj vs.)
kurum, kurulus ve konuya ilgili kisilere bir fikir verecegi ve kiigiik de olsa katki saglayacagi beklenmektedir..

Tesekkiir

Canli 6rneklerin Tiirkiye genelinden toplanmasini amaglayan “Tiirkiye Rosa L. (Giil) Taksonlarmin Genetik
Cesitliligi

Tespiti, Ekonomiye Kazandirilmasi Olanaklarinin Arastirilmasi ve Siileyman Demirel Universitesi Biinyesinde
Rosarium (Giilistan) Tesisi konulu TOVAG 1050627 no.lu projeye finansal destek saglayan TUBITAK Baskanligi na;
proje ekibine; bu giilleri dikmemize ve kullanmanuiza izin veren SDU. Botanik Bahgesi ve Herbaryum Arastirma
Uygulama Merkezi Midiirliigii’ne; Calismamiza 2777-YL-11 No.lu Proje ile finansal destek saglayan Siileyman
Demirel Universitesi Bilimsel Arastirma Projeleri Y&netim Birimi Baskanligi’na; Ayrica 01177.STZ.011 No.’lu Proje
ile ¢alismalarimiza finansal destek ve 1. yazara burs saglayan T.C. Bilim, Sanayi Teknoloji Bakanligi, Bilim ve
Teknoloji Genel Miidiirliigii ile projenin miisteri kurulusu Istanbul Aga¢ Peyzaj Egitim Hizmetleri ve Hayvanat Bahgesi
Isletmeciligi San. Tic. A.S. Genel Miidiirliigii’ ne ictenlikle tesekkiir ederiz.
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Determination of Growth Inhibitory and Apoptotic Effects of Protocatechuic Acid on Prostate Carcinoma Cells
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Abstract

Protocatechuic acid (PCA) is a phenolic acid and widely found spread throughout in many plants as aromatic
secondary metabolites. Previous studies have shown different biological and pharmacological activities of PCA, as well
as, suppression of proliferation of cancer cells. Prostate cancer is one of the most common cancer types in men and the
treatment is very limited. In this study, we determined the cytotoxic and apoptotic effects of PCA on human prostate
cancer (DU145) cells. The cytotoxic effect of PCA (0.5 to 3.5 mM) was examined in cells for 24 and 48 hours by MTT
and Neutral Red (NR) assay. All statistical analyses were performed using one-way analysis of variance (ANOVA) and
followed up by Tukey’s multiple comparison tests. Morphological changes in cells were evaluated by inverted
microscope. Apoptotic cell death was assessed in cells treated with 1 and 1.5 mM PCA by DAPI staining. The cell
viability started to decrease at 1 mM (p<0.001) for 24 hours, 0.75 mM (p<0.001) for 48 hours. The ICs values at 24 and
48 hours were estimated as 1.29 and 0.90 mM by MTT and 1.23 and 0.88 mM by NR assay respectively. Increased
PCA doses caused circular cell morphology, diminished the cell number as well as increased the nuclear condensation
and fragmentation on DU145 cells. We reported for the first time that PCA possess cytotoxic and apoptotic effects on
prostate cancer cells. Further studies are needed to clarify the mechanism of PCA in order to induce apoptotic death.

Key words: protocatechuic acid, prostate carcinoma, cytotoxicity, DAPI, apoptosis

*

Prostat Kanseri Hiicreleri Uzerinde Protokatekuik Asitin Biiyiimeyi Onleyici ve Apoptoz Indiikleyici Etkilerinin
Belirlenmesi

Ozet

Protokatekuik asit (PCA); fenolik bir asittir ve pek ¢ok bitkide yaygin olarak bulunan aromatik sekonder bir
metabolitdir. Onceki arastirmalar, PCA'nin farkli biyolojik ve farmakolojik aktiviteleri yaninda ozellikle kanser
hiicrelerinin ¢ogalmasimi da baskiladigini gostermistir. Prostat kanseri, erkeklerde goriilme orani yiiksek kanser
cesitlerinden birisidir ve tedavisi olduk¢a sinirhidir. Calismamizda, PCA’nin insan prostat kanseri (DU145) hiicreleri
tizerindeki sitotoksik, morfolojik ve apoptotik etkileri arastirildi. PCA dozlarinin (0,5 ile 3,5 mM) 24 ve 48 saatteki
sitotoksik etkileri MTT ve Notral Kirmizisi (NR) yontemleriyle arastirildi. Deney gruplari arasindaki farkliliklar, SPSS
programinda, tek yoOnlii varyans analizi ve ardindan Tukey’in ¢ok yonlii karsilastirma yontemiyle degerlendirildi.
Hiicrelerdeki morfolojik degisiklikler ters 1s1k mikroskobu ile incelendi. Ayrica 1 ve 1,5 mM PCA ile muamele edilen
hiicrelerdeki apoptotik hiicre 6liimii, DAPI boyamasi ile aragtirildi. PCA’nin hiicrelerindeki ¢ogalmayi baskilayict
etkisinin 24 saatte 1 mM (p<0.001); 48 saatte ise 0,75 mM (p<0.001) dozundan itibaren basladig1 belirlendi. MTT
yontemine gore; 24 ve 48 saatteki ICso degerleri sirastyla 1,29 ve 0,90 mM, NR yodntemine gore ise; 1,23 ve 0,88 mM
hesaplandi. PCA dozlarindaki artisa bagli olarak hiicrelerin yuvarlaklastig1 ve sayica azaldig1 ve bununla beraber hiicre
cekirdeklerinde yogunlasma ve parcalanmalarin oldugu belirlendi. Calismada ilk defa PCA’nin, DU145 hiicre
cogalmasi iizerindeki sitotoksik ve apoptotik etkileri belirlenmistir. Tiim bu veriler 1s18inda, PCA ile indiiklenen
apoptotik hiicre 6liimiiniin mekanizmasini acikliga kavusturmak icin ileri ¢aligmalara ihtiyag vardir.

Anahtar kelimeler: protokatekuik asit, prostat kanseri, sitotoksisite, DAPI, apoptoz
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1. Giris

Bitkilerde bulunan gesitli dogal maddelerin hastaliklardan koruyucu ya da tedavi edici etkileri ¢ok eski
donemlerde kesfedilmistir. Giiniimiizde de bitkilerden elde edilen ¢esitli hastaliklarin tedavisinde kullanilabilecek olan
dogal maddelerin basinda sekonder metabolitler gelmektedir (Aydmn et al., 2016). Ozellikle biyolojik aktif olan
sekonder metabolitlerin hastaliklarin  tedavisinde kullanilabilecek ilaglar i¢in potansiyel kaynaklar oldugu
diistiniilmektedir. Fenolik asitler, bitkilerde yaygin olarak bulunan aromatik sekonder metabolitlerdir (Robbins, 2003).
Yapilan ¢aligmalarda, fenolik asitlerin ¢esitli farmakolojik aktiviteleri oldugu rapor edilmistir (Kakkar and Bais, 2014).
Protokatekuik asit (3,4-dihidroksi benzoik asit, PCA), besinlerle alinan pek ¢ok bitki ve meyvede yiiksek oranda
bulunan fenolik bir asittir. Uziim, erik, badem, findik, ceviz, sogan, zeytin, siyah piring ve zeytinyagi gibi giinliik
diyetle alinan pek ¢ok besinde bol miktarda bulunmaktadir. Ayrica melisa, anason ve biberiye gibi ¢esitli baharatlarda
da bulundugu bilinmektedir (Tanaka et al., 2011). Yapilan farkli ¢aligmalarda PCA’nin; anti-oksidan (Liu et al., 2002),
anti-inflamatuvar (Min et al., 2010) anti-bakterial, anti-iilser, anti-fibrotik ve anti-viral olmak {izere farkli farmakolojik
aktiviteleri oldugu rapor edilmistir (Khan et al., 2015). Ayrica melanoma (Lin et al., 2011), l6semi (Tseng et al., 2000),
meme, akciger, karaciger ve serviks (Yin et al., 2009) gibi farkli kanser hiicrelerinde de ¢ogalmay1 baskilayici anti-
tiimoral etkisi oldugu yapilan in vivo ve in vitro ¢alismalarla belirlenmistir.

Kanser hala diinyada goriilen en tehlikeli hastaliklardan birisidir. Pek ¢ok farkl: tiirli olmakla beraber 6zellikle
prostat kanseri erkeklerde siklikla goriilen bir kanser ¢esididir. Tiim diinyada teshis konulan kanser tiirleri arasinda
ikinci sirada yer almaktadir (Jemal vd., 2011). Yaslanma ile beraber prostat kanseri riski de arttig1 igin 65 yas ve st
erkeklerde siklikla goriilmektedir. Hastalik erken evrelerde herhangi bir olumsuz durum yaratmadigi i¢in genellikle gec
teshis edilebilmektedir. Ayrica tedavide kullanilan kemoterapdtik ilag sayisi oldukca siirlidir (Kawabata et al., 2011).
Hastalik teshis edildikten sonra ¢ogunlukla doksataksel ve kabazitaksel gibi taksanlar ile standart bir kemotoropotik
tedavi baslatilmaktadir (Hwang, 2012). Fakat kullanilan ilaglarin yan etkilerinin fazla olmas1 ve ilaclara kars1 hiicrelerin
yiiksek direng gostermesi tedavi sansini azaltmaktadir (Shen et al., 2010; Petranyi, 2012). Bu nedenle hastaligin tedavisi
icin yeni kemoterapotik ajanlar ya da mevcut ilaglarin etkinligini arttiracak farkli molekiiller halen arastirilmaktadir.

Calismamizda, bir fenolik asit olan ve besinlerde bol miktarlarda bulunan protokatekuik asitin doza ve zamana
bagli olarak insan prostat kanseri (DU145) hiicre dizisi tizerindeki sitotoksik, morfolojik ve apoptotik etkilerinin
belirlenmesi amaglanmustir.

2. Materyal ve yontem
2.1. Hiicre canliliginin MTT yontemi ile belirlenmesi

Caligmada Amerikan Kiiltiir Koleksiyonu (ATCC)’dan satin alinan insan prostat kanseri, DU145 (ATCC®
HTB-81™) hiicreleri kullanildi. Hiicreler, Dulbecco’s Modified Eagle’s Medium (DMEM) ile %10 Fetal Dana Serumu
(FBS) ve %1 penisilin-streptomisin karigimi i¢eren besi ortaminda, 37 °C, %5 CO; ve % 95 nem igeren ortamda
cogaltildiktan sonra 96 kuyucuklu kiiltiir kaplarma 1x10* hiicre/kuyucuk olacak sekilde ekildi. Deneylerde toz halinde
ticari olarak satin alinan protokatekuik asit (Sigma-Aldrich, 37580) etanol iginde ¢6ziildii. Protokatekuik asitin 0,5;
0,75; 1; 1,5; 2; 2,5; 3 ve 3,5 mM dozlar1t DMEM ile dilue edilerek hazirland1 ve hiicreler 24 ve 48 saat siireyle muamele
edildikten sonra MTT testine alindi. Caligmada sadece hiicre+besiyeri igeren kuyular kontrol grubu olarak kullanildu.
Deneylerde ¢oziicii olarak kullanilan etanolun 3 ve 3,5 mM konsantrasyonlari i¢erisindeki miktari ¢oziicli kontrol grubu
olarak deneylere ilave edildi.

Bir tetrazolyum tuzu olan 3-(4,5-dimetiltriazol-2-il)-2,5 difeniltetrazolium bromid (MTT), ilk olarak
Mossmann tarafindan tanimlanan, hiicre ¢ogalmasmi kantitatif ve kolorimetrik olarak o6lgen bir yontemdir. Bu
yontemde, canli hiicrelerin sar1 renkli MTT boyasin1 mitokondriyal rediiktaz enzimi araciligiyla, mor renkli formazana
indirgenmesi spektrofotometrik olarak belirlenmektedir (Abe and Matsuki, 2000). Muamele siireleri sonunda her bir
kuyuya 20 pL MTT soliisyonu eklenerek kiiltiir kaplar1 4 saat inkiibasyona birakild. inkiibasyon siiresi sonunda her bir
kuyucuga 100 uL dimetil siilfoksit (DMSO) eklendi. Olgiimler mikroplaka okuyucu (BioTek, Powerwave XS) ile 550
nm dalga boyunda yapildi. MTT {iriinli olan formazan; yasayan hiicre sayisi ile iliski gosterdiginden, ila¢ verilen
kuyucuklarda okunan optik yogunluk kontrole gore yasayan hiicrelerin yilizdesine gevrildi (Oztopcu-Vatan et al., 2012).
Her bir deney birbirinden bagimsiz olarak en az 3 kez tekrar edildi.

MTT yonteminden elde edilen veriler, Statistics Program for Social and Science 12.0 (SPSS) programinda, tek
yonlii varyans analizi (ANOVA) ve ardindan Tukey’in ¢ok yonlii karsilastirma yontemiyle istatistiksel olarak
degerlendirildi. Anlamlilik diizeyi olarak p<0,05 kabul edildi.

2.2. Nétral karmizisi yontemi

Caligmada; DU145 hiicreleri %10 FBS ve %! penisilin-streptomisin karigimi iceren DMEM besi yerinde, 37
°C, %5 CO2 ve % 95 nemli ortamda ¢ogaltildiktan sonra 96 kuyucuklu kiiltiir kaplaria 1x10* hiicre/kuyucuk olacak
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sekilde ekildi. Ertesi giin hiicreler; 0,5; 0,75; 1; 1,5; 2; 2,5; 3 ve 3,5 mM protokatekuik asit dozlari ile 24 ve 48 saat siire
ile muamele edildi. Calismada sadece hiicre+besiyeri igeren kuyular kontrol grubu olarak kullanildi. Deneylerde ¢6ziict
olarak kullanilan etanolun 3 ve 3,5 mM konsantrasyonlari icerisindeki miktar1 ¢6ziicii kontrol grubu olarak deneylere
ilave edildi.

Sitotoksik etki kolorimetrik hiicre canliligi belirleme yontemlerinden biri olan nétral kirmizist (3-amino-7-
dimetil-2-metilphenazin hidroklorid; NR) yontemi ile belirlendi. Notral kirmizist; hiicre igine gegerek, canli hiicrelerin
lizozomunda biriken suda ¢oziinebilen katyonik bir boyadir. Eger hiicrelerin lizozomal zarlarinda herhangi bir hasar
olusursa, nétral kirmizis1 lizozoma gegcemez. Bu ydntem sayesinde yasayan-sagliklt veya hasarli-6lii hiicreler tespit
edilebilir (Komissarova et al., 2005).

Deneylerde muamele siireleri sonunda her bir kuyucuga 100 pL NR ilave edilerek 37 °C’ de 3 saat inkiibe
edildi. inkiibasyon siiresi sonunda tiim kuyucuklar 100 uL fosfatla tamponlanmus tuz ¢ézeltisi (PBS) ile yikandi.
Ardindan taze hazirlanmig fiksatif soliisyonundan (I mL formaldehit:1 mL kalsiyum kloriir) 100 pL ilave edilerek 5
dakika oda sicakliginda bekletildikten sonra dokiildii. Taze hazirlanan okutma soliisyonundan (1 mL asetik asit:99 mL
%50’lik etanol) tiim kuyucuklara 100 pL ilave edilerek oda 1sisinda 5 dakika bekletildi. Siire sonunda kiiltiir kaplar1
mikroplaka okuyucu (BioTek, Powerwave XS) da 540 nm dalga boyunda okutuldu. Optik yogunluk kontrole gore
yasayan hiicrelerin yiizdesine g¢evrildi. Bu iglem igin “Sitotoksisite (%) = Doz grubunun absorbansi x 100 / Kontrol
grubunun absorbans1” formiilii kullanildi. Her bir deney en az ii¢ kez tekrar edildi.

NR yonteminden elde edilen veriler, Statistics Program for Social and Science 12.0 (SPSS) programinda, tek
yonlii varyans analizi (ANOVA) ve ardindan Tukey’in ¢ok yonlii karsilagtirma yontemiyle istatistiksel olarak
degerlendirildi. Anlamlilik diizeyi olarak p<0,05 kabul edildi.

2.3. Hiicre morfolojisi

Protokatekuik asit dozlari (0,5 ile 3,5 mM) ile 24 saat silireyle muamele edilen DU145 hiicrelerindeki
morfolojik degisiklikler ters 131k mikroskobu (Olympus, CK2) yardimiyla goriintiilendi.

2.4. DAPI Cekirdek boyamasi yontemi

Calismamizda PCA dozlarinin apoptotik etkisi belirlemek i¢in floresan bir boya olan 4, 6-diamidino 2 fenil
indol (DAPI) ¢ekirdek boyama yontemi kullanilmigtir. Hiicreler standart besin ve kiiltiir kosullarinda ¢ogaltildiktan
sonra 24 kuyucuklu kiiltiir kaplarina 3x10* hiicre olacak sekilde ekim yapildi. Yirmi dort saatlik inkiibasyondan sonra
hiicre canlilig1 {izerinde etkili bulunan 1 ve 1,5 mM PCA dozlan segilerek kiiltiir kaplarina ilave edildi. Caligmada
kontrol grubu olarak ise sadece hiicre+besiyeri iceren kiiltiir kaplart kullanildi. Bir giin sonra, hiicreler % 0,5’1ik
paraformaldehit ile sabitlendikten sonra, % 70’lik soguk etanol ile muamele edildi. DAPI boyasi (1 pg/mL) ile karanlik
ortamda boyama yapildiktan sonra kiiltiir kaplar1 3 kez PBS ile yikandi (Park et al., 2007). Floresan mikroskopta en az
100 hiicre olacak sekilde inceleme yapildi.

3. Bulgular
3.1. Mitokondriyal aktiviteye dayali hiicre cogalmasinin belirlenmesi

PCA dozlarinin prostat karsinoma hiicre ¢ogalmasi tizerindeki etkisini arastirmak amaciyla MTT yontemi
kullanildi. DU145 hiicreleri ile 24 saat siire ile muamele edilen 0,5 ve 0,75 mM PCA dozlarinin kontrol grubu ile
kargilagtirildiginda hiicre yagsam orani iizerinde herhangi bir etki olusturmadigt gézlendi (p>0,05). Denenen 1; 1,5; 2;
2,5; 3 ve 3,5 mM dozlarinin ise sirastyla % 31, 63, 64, 65, 65 ve 67 oraninda hiicre ¢ogalmasini baskiladigi belirlendi
(p<0,001; Sekil 1). Hiicrelerin %50’sini 6ldiiren 1Cso degeri ise 1,29 mM olarak hesaplandi.

Protokatekuik asitin DU145 hiicreleriyle 48 saat muamelesi sonucunda ise 0.5 mM dozunda herhangi bir etki
goriilmezken (p>0,05), 0,75; 1; 1,5; 2; 2,5; 3 ve 3,5 mM dozlarinda yaklasik olarak sirastyla % 17, 70, 71, 72, 72, 73 ve
74 oraninda cogalmay1 baskilayici etkisinin oldugu kontrol grubu ile kiyaslandiginda belirlendi (p<<0,001; Sekil 1). ICsq
degeri ise 0,90 mM olarak hesaplandi. Deneylerde ¢oziicii olarak kullanilan etanolun 3 ve 3,5 mM konsantrasyonlari
igerisindeki miktarinin ise hiicre canliligi iizerinde herhangi bir etki gostermedigi belirlendi (p>0,05).
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Sekil 1. Protokatekuik asitin DU145 hiicreleri lizerindeki sitotoksik etkisinin mitokondriyal aktivite bakimindan
degerlendirilmesi. K: Kontrol. Kontrol grubu %100 olarak kabul edilmigtir (***:p<0,001)

3.2. Lizozomal aktiviteye dayali hiicre ¢ogalmasinin belirlenmesi

Prostat kanseri hiicre ¢ogalmasi tizerindeki PCA dozlarinin etkisini arastirmak amaciyla kullanilan diger bir
hiicre canlilik belirleme yontemi olan NR boyamasi kullanildi. DU145 hiicre canliligi lizerinde 0,5 ve 0,75 mM PCA
dozlarmin kontrol grubu ile karsilagtirildiginda higbir etkisinin olmadig1 belirlendi (p>0,05). 1; 1,5; 2; 2,5; 3 ve 3,5 mM
dozlarinda ise yaklasik sirasiyla % 38, 63, 64, 64, 65 ve 66 oraninda baskilandig1 belirlendi (p<0,001; Sekil 2). 24
saatteki 1Cso degeri ise 1,23 mM olarak hesaplandi.

48 saatte ise 0,5 mM PCA dozunda sitotoksik bir etkisi gézlenmezken (p>0,05), 0,75 mM dozundan itibaren
diger denen dozlarda ise sirasiyla % 13, 79, 80, 81, 82, 82 ve 83 oraninda ¢ogalmay: baskilayici etkisi oldugu belirlendi
(p<0,001; Sekil 2). 48 saatteki ICsq degeri ise 0,88 mM olarak hesaplandi. Yapilan deneylerde ¢oziicii olarak kullanilan
etanol dozlarinn ise hiicre canliligi tizerinde herhangi bir etki gostermedigi belirlendi (p>0,05).
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Sekil 2. Protokatekuik asitin DU145 hiicreleri iizerindeki sitotoksik etkisinin lizozomal aktivite bakimindan
degerlendirilmesi. K: Kontrol. Kontrol grubu %100 olarak kabul edilmistir (***:p<0,001)

3.3 Dozlarumn hiicre morfolojisi tizerindeki etkileri

PCA dozlarmim DUI145 hiicre morfolojisi lizerindeki etkileri ters 151k mikroskobu ile incelendiginde 0,5 ve
0,75 mM PCA dozlarinin kontrol grubu ile karsilastirildiginda herhangi bir morfolojik degisiklige neden olmadig:
gozlendi. Fakat 1 mM dozundan itibaren doz artisina bagli olarak hiicrelerin normal mekik seklindeki hiicre
morfolojilerini kaybederek, yuvarlaklastigi ve birbirlerinden ayrildiklar1 tespit edildi (Sekil.3). Ayrica hiicrelerde
apoptotik cisimciklerin olugsmaya basladigi yine 1 mM dozunda gézlendi. Hiicre morfolojilerinin 1,5 mM dozunda ise
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iyice bozuldugu ve hiicre sayisinin biiyiik 6l¢iide azaldig: tespit edildi (Sekil 3). Denenen diger dozlarda ise hiicre sayisi
ve morfolojisinde hep benzer goriintiiler tespit edildi. Herhangi bir farkli bir degisiklik gdzlemlenmedigi i¢in sadece 1

ve 1,5 mM dozlarinda gériilen morfolojik degisikler degerlendirildi.
a b

Sekil 3. DU145 hiicrelerine 24 saat siireyle uygulanan PCA dozlarinin hiicre morfolojisi ve sayisi tizerindeki etkilerinin
ters 151k mikroskobu altindaki goriintiileri; a: Kontrol (200X), b: 1 mM PCA (200X), c: 1 mM PCA (400X), d: 1,5 mM
PCA (200X). ok (—): apoptotik cisimcikler. Skala bar: 50 pm

3.4 DAPI boyamasimin degerlendirilmesi

Segilen PCA dozlarinin hiicrelerde apoptotik etkisini aragtirmak amaciyla DAPI ¢ekirdek boyamas yapildi.
Hiicrelere uygulanan 1 ve 1,5 mM PCA dozlarmin apoptotik etkisinin oldugu belirlendi. Yapilan degerlendirmede 1
mM PCA dozu ile muamele edilen hiicrelerin kromozomlarinda yogunlasma ve ¢ekirdeklerinde par¢alanmalarin oldugu
kontrol grubu hiicreleri ile karsilastirildiginda belirlendi. 1,5 mM PCA uygulanan hiicrelerde ise belirgin bir sekilde
hiicre sayisinin azaldig1 ve var olan hiicrelerinde de ¢ekirdek ve kromatin yapisinin bozuldugu goézlendi (Sekil 4).

a

Sekil 4. DAPI boyamasi uygulanan DU145 hiicreleri. a: Kontrol hiicreleri, b: 1 mM PCA uygulanms hiicreler, c: 1,5
mM PCA uygulanmis hiicreler. Uggen (A): ¢ekirdek yogunlasmasi, ok (—) ¢ekirdek parcalanmasi (1000X)

4, Sonuclar ve tartiysma

Gilinlimiizde bitkisel kaynakli dogal bilesiklerin kanserlesmeyi dnledigi ya da kanser hiicrelerinin ¢ogalmasini
baskiladig1 bilinmektedir. Bu maddeler genellikle kanser tedavisinde kullanilan ilaglar gibi normal hiicreler iizerinde
yiiksek dozlarda bile olumsuz etkilere sahip degildirler. Bu nedenle dogal bilesikler kanser tedavisinde ilag yapilmasi ve
gelistirilmesi i¢in birer potansiyel olduklar1 disiiniilmektedir.

Protokatekuik asit de besinlerle alinan, farkli bitki tiiriinde yaygin olarak bulunan fenolik bir bilesiktir (Tanaka
et al., 2011). Calismada; protokatekuik asitin, insan prostat kanseri (DU145) hiicrelerindeki sitotoksik etkisi iki farkli
hiicre canlilik belirleme yontemi (mitokondrial/lizozomal) kullanilarak doza ve zamana bagl olarak ilk defa
arastirilmigtir. MTT yOntemine gore; 24 ve 48 saatteki 1Cso degerleri sirasiyla 1,29 ve 0,90 mM, NR yontemine gore ise
1,23 ve 0,88 mM olarak hesaplanmistir. Sonuglarimiz PCA’nin hiicrelerde hem mitokondrial hemde lizozomal hasara
neden oldugunu goéstermistir. Bununla beraber her iki yontemde de 24 saatte 1,5 mM, 48 saatte ise 1 mM PCA
dozlarindan sonra hiicre canliligindaki azalma oranlarinda biiyiik bir degisiklik gozlenmemistir. Bu nedenle PCA’nin
toksisitesinin doz ve zaman artigina bagli olarak artmadigi belirlenmistir.

PCA’nin 1-8 pmol/L arasindaki dozlariin insan meme (MCF7), akciger (A549), karaciger (HepG2), serviks
(HeLa) kanseri hiicreleri iizerinde de benzer sekilde sitotoksik etkilere sahip oldugu ve bu etkinin doz artigina bagh
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olarak arttigi rapor edilmistir (Yin et al., 2009). Ayni ¢aligmada farkli bir prostat kanseri hiicre dizisi olan LNCaP
hiicreleri ile de ¢alisilmis ve diger tiim hiicreler icinde PCA dozlara karsi en hassas olanin LNCaP hiicresi oldugunu
ifade edilmistir. Tseng et al. (2000) tarafindan insan 16semi kanser (HL-60) hiicresi ile yaptiklari farkli bir ¢alismada ise
24 saatte 0,5 mM, 48 saatte ise 0,2 mM dozundan itibaren sitotoksik etkinin basladigi hesaplanmistir. Ayrica Lin et al.,
(2007)’nin yapmis oldugu caligmada ise insan gastrik karsinom (AGS, MKN45), insan hepatoseliiler karsinom
(Hep3B), hepatoblastoma (HepG2) ve insan kolorektal karsinoma (Lovo) hiicrelerindeki 24 saatteki ICso degerleri
sirastyla 7,3; 15,8; 26,2; 16,8 ve >30 mM olarak hesaplanmustir. Ayni ¢alismada protokatekuik asitin normal karaciger
(CL) hiicresi tizerindeki 1Cso degeri >30 mM olarak tespit edilmistir (Lin et al., 2007). Bu dozun oldukga yiiksek oldugu
diistiniiliirse kanserli hiicreler lizerinde protokatekuik asitin daha diisiik dozlarda oldukga etkili bir sitotoksik etkiye
sahip oldugu goriilmektedir. Kanserli hiicre dizilerinde denenen protokatekuik asit dozlarinin zamana ve doza bagh
olarak c¢ogalmay: baskiladigi fakat etkili dozunun hiicre ¢esidine ve deney kosullarmna bagli olarak degistigi
goriilmektedir. Calismamizin sonuglart ile diger ¢alisma sonuglari karsilastirildiginda, Yin et al. (2009)’nin yapmis
oldugu calismadaki gibi prostat kanseri hiicreleri lizerinde PCA’nin daha diigiik dozlarda cogalmayr baskiladigi
goriilmektedir.

PCA’nin kanserli hiicrelerdeki sitotoksik etki mekanizmasmin belirlenmesi ile ilgili ¢aligmalar halen devam
etmektedir. Yapilan ¢alismalarda PCA dozlar1 uygulanan hiicrelerin ¢ekirdeklerinde gézlenen kromatin yogunlagmasi
ve gekirdek parcalanmalar tipik apoptotik bulgular olarak degerlendirilmektedir (Yin et al., 2009;Li et al., 2009).
Calismamizda da PCA’nin sitotoksik etki mekanizmasini aragtirmak amaciyla, hem hiicre morfolojisi hem de DAPI
cekirdek boyamasi yapilmistir. Calismamizda belirlendigi iizere, protokatekuik asitin, | mM dozundan itibaren hiicrede
gozlenen apoptotik cisimciklerin varligi, ¢ekirdekteki kromatin yogunlagsmasi ve ¢ekirdek pargalanmalari hiicre
olimiiniin apoptotik siiregle gerceklestirdigini gostermektedir. Tim bu veriler MTT sonuglariyla uyumlu bir sekilde
hiicre sayilarindaki azalmay1 da agiklamaktadir. PCA dozlari ile farkli hiicrelerde yapilan ¢aligmalarda da ¢aligmamizla
benzer bulgular elde edilmistir. Ornegin; Yin et al., (2009) farkli kanser hiicrelerine uygulanan PCA dozlarinin
apoptotik etki gosterdigini ve apoptotik etkinin yine en fazla LNCaP hiicrelerinde gozlemlediklerini belirtmislerdir.
Farkli bir ¢aligmada ise gastrik karsinom (AGS) hiicrelerinde de 6.0 mM protokatekuik asit dozunun apoptotik bir
etkiye sahip oldugu DAPI cekirdek boyamasi yontemi ile gosterilmis ve hiicrelerdeki apoptotik hiicre Sliimiiniin
JNK/p38 aktivasyonunu ile ger¢eklestirdigini rapor edilmistir (Lin et al., 2007). HepG2 hiicrelerinde ise, apoptoz
stirecinin c-Jun N-terminal kinaz (JNK) bagimli olarak indiikledigi belirtilmistir (Yip et al., 2006). Protokatekuik asitin
ayrica sitotoksik ve apoptotik etkilerinin yani sira AGS hiicrelerinde, matriks bozulmasini azalttigi, migrasyonu ve
metastaz1 engelledigi de gosterilmistir (Lin et al., 2011).

Caligmamizin sonuglarna goére protokatekuik asitin hem mitokondriyal hem de lizozomal aktiviteye dayali
olarak DU145 hiicre ¢ogalmasini baskilayic1 etki gosterdigi ve bu ¢ogalmayr baskilayici etkinin, apoptotik hiicre
Olimiinii aktive ederek gerceklestigi de tespit edilmistir. Prostat kanseri hiicreleri iizerindeki PCA’nin etki
mekanizmasinin daha detayli olarak calisilmasina ihtiya¢ vardir. Bu nedenle ¢alismadan elde edilen verilerin ileride
yapilacak in vivo ve in vitro caligmalara kaynak olabilecegini diisinmekteyiz.

Bu calisma Eskisehir Osmangazi Universitesi, Bilimsel Arastirma Projeleri Komisyonu tarafindan
desteklenmistir (Proje no: 201219A104)..
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Abstract

Bryophytes belong to the group of the oldest known land plants, which includes liverworts, hornworts, and
mosses. Recent research shows that mosses contain remarkable and unique substances with high biological activity.
This study describes phenolic compounds, antimicrobial and cytotoxic activities of Dicranum scoparium (Hedw.)
collected from Sundiken Mountains, Eskisehir. Total phenols contents of the extracts were determined by Folin-
Ciocalteu assay and their amount ranged from 81.90+ 0.10 to 105.21+ 0.10 mg/g of gallic acid equivalents. The highest
total phenolic content were obtained from the ethyl acetate extract (extract C). Phenolic acids in the extracts acquired by
using different polarity solvents were separated by reverse-phase High-Performance Liquid Chromatography, which
enabled advanced separation by the use of a C18 column, an acidic mobile phase, and gradient elusion. Also, the most
phenolic acid content was measured in the ethyl acetate extract. The results revealed that all extracts were active against
Pseudomonas aeruginosa and Bacillus subtilis. Acetone extract and extract C had a potential against 4 tested bacteria.
Extract A demonstrated inhibition against 3 bacteria and 3 fungi. The minimum inhibitory concentrations of the most
effective extracts ranged from 11.7-187.5 ug/mL for the bacterial strains. Furthermore, methanol, B and C extracts at
0.17, 1.7, 17, 85 and 170 pg/mL concentrations were tested on rat glioma (C6) cells. Although none of the above
methanol doses affected in 24 hours, 85 and 170 pg/mL slightly decreased C6 viability in 48 hours. Extract B at doses
of 17, 85 and 170 pg/mL decreased C6 survival dose dependently in 24 and 48 hours. Only 170 pug/mL extract C
reduced the survival ratio in 24 hours, but in 48 hours 0.17, 1.7, 17, 85 and 170 pg/mL concentrations inhibited cell
viability. The present study suggests the possibility that D. scoparium may possess antimicrobial and anticancer
molecule(s).

Key words: Dicranum scoparium, moss, phenolics, antifungal, antibacterial, cytotoxicity

%

Dicranum scoparium’ nin fenolik bilesikleri ile antimikrobiyal ve sitotoksik etkilerinin taranmasi

Ozet

Bryofitler, ciger otlari, boynuz otlar1 ve yaprakli kara yosunlar1 olmak iizere karada yasayan en eski bitki
tiirlerindendir. Son zamanlarda yapilan arastirmalar kara yosunlarinin sira dis1 ve essiz maddeler icerdigini ve yliksek
oranda biyolojik aktivitede bulunduklarini ortaya koymustur. Bu aragtirma, Eskisehir Siindiken Daglarindan toplanan
Dicranum scoparium (Hedw.)’un fenolik bilesenleri ile antimikrobiyal ve sitotoksik o6zelliklerini ortaya koyma
amactyla yapilmustir. Ekstraktlari toplam fenol igerigi Folin-Ciocalteu’ nun yaptig1 caligma temel alinarak belirlenmis
ve yapilan analizler sonucunda ekstraktlarmn gallik asit esdegerleri 81,90+0,10 ile 105,21+£0,10 mg/g arasinda
bulunmustur. En yiiksek toplam fenolik asit icerigi etil asetat ekstraktindan (ekstrakt C) elde edilmistir. Farkli
polaritelere sahip ¢oziicliler kullanilarak yapilan fenolik asit toplama islemi, asidik mobil faz olan C18 kolonunun
kullanim1 ve dereceli eliisyon ile ayrim yapilmasini miimkiin kilan ters fazli Yiiksek Performansli Sivi Kromatografisi
ile yiriitilmiistiir. Bu islem sonrasinda yine en yiiksek fenolik asit igerigi etil asetat ekstraktindan elde edilmistir.
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Antimikrobiyal analiz sonuglarina gore tiim ekstraktlarin Pseudomonas aeruginosa ile Bacillus subtilis’ e karsi aktif
oldugu belirlenmistir. Ayrica, aseton ekstrati ile ekstrakt C’ nin test edilen 4 bakteriye karsi etkisinin oldugu
gozlenmistir. Ekstrakt A, 3 bakteri ve 3 mantar tiiriine karsi inhibisyon 6zelligi sergilemistir. En etkili ekstraktlarin
minimum inhibitér konsantrasyonlar1 bakteriler i¢in 11,7-187,5 pg/mL olarak olglilmiistiir. Ayrica sigan glioma
hiicreleri (C6) iizerinde 0,17, 1,7, 17, 85 ve 170 ug/mL’lik konsantrasyonlara sahip metanol, B ve C ekstraktlari test
edilmistir. Yirmi dort saat siire ile denenen metanol ekstraktinin hiicrelerde herhangi bir sitotoksik etki géstermemesine
ragmen, 85 ve 170 pg/mL’ lik konsantrasyonlarin 48 saat de C6 canliligini hafif derecede azalttig1 gézlenmistir. 17, 85
ve 170 ng/mL’lik B ekstraktlari ise, glioma hiicre canliligini doz ve zamana bagli olarak azaltmistir. Ekstrakt C ise 24
saatte yalnizca 170 pg/mL’lik dozunda hiicre canlilig1 lizerinde etki gosterirken, 48 saat saatte denenen tiim dozlarda
sitotoksik etki gostermistir. Yapilan bu ¢alisma D. scoparium’ un antimikrobiyal ve antikanser molekiillere sahip
olabilecegini gostermistir.

Anahtar kelimeler: Dicranum scoparium, karayosunu, fenolikler, antifungal, antibakteriyal, sitotoksisite
1. Introduction

Bryophytes belong to the simplest green land plants. At the same time, they belong to the second largest
taxonomic group in the plant kingdom. There are around 25,000 species of Bryophytes, which can be found in most
ecosystems worldwide and include mosses (8000 species), liverworts (6000 species) and hornworts (1000 species)
(Klavina et al., 2015). The phytochemistry of mosses has been neglected for a long time because they are
morphologically very little and hard to gather in great amount as pure specimens; their identification is also very hard
even under the microscope (Asakawa et al., 2013).

Many compounds that have been isolated from mosses have shown high biological activity. Therefore, extracts
of bryophytes are prospects for the search of new pharmaceutically-active compounds (Klavina et al., 2015). Well-
expressed antimicrobial and antiviral activities have been demonstrated in a number of mosses and their cytotoxic
effects, antitumor, antioxidant, cardiotonic, antithrombin, insecticidal, molluscicidal and neuroprotective activity have
been approved in some studies (Asakawa et al., 1980, 1985; Van Hoof et al., 1981; llhan et al., 2006; Sabovljevic et al.,
2006; Singh et al., 2006; Jovkovic et al., 2008; Bodade et al., 2008; Veljic et al., 2008; Diilger et al., 2009; Sabovljevic
et al.,, 2010; Elibol et al., 2011; Ertirk et al.,, 2015; Klavina et al., 2015). Furthermore, our previous studies
demonstrated that Homalothecium sericeum (Hedw.) Schimp. and Fontinalis antipyretica (Hedw.) which belong to the
bryophytes, have both antimicrobial and antiproliferative activities on rat glioma (C6) cell line (Oztopcu-Vatan et al.,
2011, 2012; Savaroglu et al., 2011a).

The objective of this research was to analyze the total phenolic contents and compositions of phenolic acids,
the antimicrobial and cytotoxic effects of Dicranum scoparium (Hedw.) (Dicranaceae) extracts and to contribute to the
future studies in pharmaceutical botany.

2. Materials and methods

Plant materials were collected from Sundiken Mountains (Arikaya, Eskisehir), at an altitude of 1180 m, on soail,
in July 2006. The specimen was identified in the Department of Plant Biology at Eskisehir Osmangazi University. A
voucher specimen (Savaroglu 469) was deposited at the Herbarium of the Department.

2.1. Procedure of Extraction

It is only used green and brown shoots for the experiment. The plant material was washed under tap water in
order to be cleaned from dead materials and stuck on debris. 0.8% density of Tween 80 aqueous solution treated to fresh
gametophytic samples of D. scoparium in order to clean epiphytic hosts usually existing on the surface, and the samples
were thoroughly washed under distilled and tap water, then left to dry on paper filter at room temperature. The materials
were grained after drying through a hammer mill.

Two different processes were applied for the extraction (Tsao and Deng, 2004; Jones and Kinghorn, 2005;
Ozturk et al., 2009; Oztopcu-Vatan et al., 2011; Savaroglu et al., 2011a). Yields obtained from extractions were stocked
at +4°C for future use. Before using, they were weighed and then melted in dimethyl sulphoxide (DMSO) to a ultimate
concentration of 200 mg/mL.

1.2. Determination of total phenolic contents
Total phenolic contents of the extracts were assigned by using Folin—Ciocalteu reagent with regard to the
method of Singleton and Rossi (1965). Briefly, 100 pL of crude extract (1 mg/mL) and gallic acid (GA) standard

solutions (0.02-0.18 mg/mL at concentrations) mixed thoroughly with 0.5 mL of Folin-Ciocalteu reagent for 3 minutes,
followed by the addition of 1.5 mL of 20% (w/v) sodium carbonate. The mixture was allowed to stand for a further 120
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minutes in the dark, and absorbance was measured at 750 nm. The total phenolic content was calculated from the
calibration curve, and the results were expressed as mg of gallic acid equivalent (GAE) per g dry weight.

1.3. Analysis of phenolic acids by HPLC

An HPLC system containing of the model of 600 E HPLC pump, 717 plus autosampler, 996 photodiode array
detector (PAD), and data processor (Millennium 32) was used (Waters Corp., Massachusetts, USA). Ultrapure water
(18.2 uS cm-1) from a Millipore (Molsheim, France) water purification system and an octadecylsilane (ODS, C18)
ultrasphere column from Teknokroma (Barcelona, Spain) (100x4.6 mm inner diameter, particle size of 3 uM) were
utilized in the HPLC analysis. Ultra-pure deionized water was purified by a Millipore Synergy Water Purification
System (Rotterdam, Netherland) to a specific resistance of 18 m Q ¢cm. Chromatographic analysis of the extracts was
implemented by a gradient elution (solution A, methanol:water:formic acid [10:88:2, v/v/v]; solution B,
methanol:water:formic acid [90:8:2, v/v/V]) as declared otherwhere (Oztiirk et al., 2007). The analyses were carried out
through a linear gradient program. Beginning condition was 100% A; 0-15 minutes, changed to 100% A; 15-20
minutes, to 85% A; 20-30 minutes, to 50%; 30-35 minutes to 0% A; 36-42 minutes, went back to 100% A. The flow-
rate was 1 mL/minute, and the volume of injection volume was 10 pL. Signals were identified at 280 nm. The internal
standard technique was applied to increase the repeatability. The appropriate extracts were dissolved in a mixture of
methanol and water (1:1 vol/vol), and the mixture was injected into the HPLC apparatus. All the data were the average
of triplicate analyses. Mean values, standard deviations (SD), medians, and both minimum and maximum contents of all
the obtained results have also been determined. The correlation analysis of phenolic contents was performed through the
correlation and regression program in the Microsoft EXCEL program.

2.4. Tests for Antimicrobial activity

The numbers of strain and sources of the obtained microorganisms (bacterial and fungal species) are presented
in Table 1. This experiment was implemented pursuant to the method defined by the National Committee for Clinical
Laboratory Standards (NCCLS, 2008), with some alterations. The test-cultures of bacteria were incubated in Mueller-
Hinton Broth (MHB) at 35 to 37 °C until they became visibly turbid. Alternatively, in order to stimulate spore
formation, the molds were grown on Potato Dextrose Agar (PDA) slants at 27 °C for 5 to 7 days. Inoculum suspensions
containing 10® CFU/mL were used for experiments. The antimicrobial assays were carried out by modified disc-
diffusion method and microdilution method (Ilhan et al., 2006; NCCLS, 2008; Oztopcu-Vatan et al., 2011; Savaroglu et
al., 2011a, 2011b).

Table 1. Bacterial and fungal strains

Bacterial strains Fungal strains

@Bacillus subtilis NRRL B-209 Aspergillus flavus ATCC 9807
bEnterococcus faecalis ATCC 29212 @Aspergillus fumigatus NRRL 163
bEscherichia coli ATCC 25922 Aspergillus niger ATCC 10949
bPseudomonas aeruginosa ATCC 27853 aAspergillus parasiticus NRRL 465
¢Salmonella typhimurium ATCC 14028 dFusarium graminearum (wild type)
bStaphylococcus aureus ATCC 25923 dFusarium solani (wild type)

dGeotrichum candidum (wild type)

3 USDA, Agricultural Research Service, Peoria, IL, US; ? Faculty of Medicine, Department of Microbiology, Eskisehir
Osmangazi University, Turkey; ¢ Department of Biology, Anadolu University, Turkey; ¢ Department of Biology,
Eskisehir Osmangazi University, Turkey, ATCC: American Type Culture Collection; NRRL: Northern Regional
Research Laboratory

2.5. Cytotoxic activity

The C6 cells were cultured as described previously (Oztopcu-Vatan et al., 2011, 2012). At the beginning of the
experiment the C6 cells were seeded into 2x10* cells/well in 96 well plates for 24 hours incubation period. Methanol, B
and C extracts were dissolved in DMSO, then diluted further in DMEM at a ratio of 1:10. The content of DMSO in the
final concentrations did not go beyond 0.1%. At these concentrations, DMSO was found to be nontoxic for the tested
cells. After this incubation period, the medium was replaced with only medium (control) or medium with extracts at
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concentrations of 0.17, 1.7, 17, 85 or 170 pg/mL for 24 or 48 hours. Drug cytotoxicity screening was evaluated by using
MTT colorimetric assay (Savaroglu et al., 2011a). The absorbance of formazan dye was read at 550 nm via a microplate
reader (Bio-Tek Instruments, USA). All statistical analyses were carried out by one-way analysis of variance (ANOVA)
and followed up by Tukey’s multiple comparison tests. A p value less than 0.05 was considered as significant..

3. Results

Table 2 shows a summary of results of extracts obtained from D. scoparium employed in this study containing
the extraction yields, total phenols contents for the extracts recovered with different polarity solvents. The extraction
yield as a percentage of plant material ranges from 0.98% for ethyl acetate extract to 3.28% for methanol extracts.
Methanol extract demonstrated a higher yield than ethyl acetate extract. The reason of this might be the presence of
more polar compounds in the methanol extracts of plants.

3.1. Total phenolic contents

Total phenolic contents of extracts were spectrophotometrically determined by Folin-Ciocalteu assay. Among
these tested extracts, the ethyl acetate extract had significantly higher total phenolic content compared with other
extracts (as 105.21=0.10 mg GAE, g extract) (Table 2).

1.4. Determination of phenolic acids

The chromatograms of phenolic acids of the extracts are given in Figure 1, achieved under the conditions as
indicated above (Oztiirk et al., 2007). In the studied extracts, nine phenolic acids (protocatechuic, p-hydroxybenzoic,
vanillic, caffeic, syringic, p-coumaric, ferulic, o-coumaric and tr-cinnamic acids) were determined by an HPLC gradient
system. All the phenolic acids were resolved completely from each other. Based on a comparing of the retention time
(Rt) with standard substances, the existence of the mentioned phenolic acids was confirmed. The integrated peak areas
and their retention times were computed to obtain the rate of peak normalization of the relevant phenolic acids, and
their amounts were calculated in the related extracts via their calibration curves. The results showed that protocatechuic
acid was the principle phenolic acid in the studied extracts and the concentration varied from one to another in the
methanol and ethyl acetate extract. In addition, the other phenolic acids detected from extracts were o-Coumaric Acid,
p-hydroxybenzoic acid and tr-Cinnamic Acids (Table 2).

Table 2. The extraction yields (%), total phenolic and phenolic acid contents of D. scoparium in different extracts

)
Plant Material ~ |Extracts Yield Phenolic acid contents (mg/100g)
(%) Total
< é 8 8 > (F;henol
Q = ontents
(@) ®) O @)
s 12 s I8 15 2 | 13 |2 (mg/g)
D. scoparium  |[Methanol 2.10 [3.75 3.87 - - - - - 4.06 [3.79 81.90+ 0.10
Ethyl Acetate [0.95 [26.96 [12.30 |1.20 - - 1.91 | 13.33 [3.31 105.21+ 0.10

proCA: protocatechuic Acid; p-OHBA: p-hydroxybenzoic Acids; VA: Vanillic Acid; CA: Caffeic Acid; SA: Syringic
Acid; p-COU: p-coumaric acid; FA: Ferulic Acid; 0-COU: 0-Coumaric Acid; tr-CIN: tr-Cinnamic Acid

1.5. Antimicrobial activity

Bacterial and fungal strains used for antimicrobial activity test were illustrated in Table 1. The antimicrobial
activities of all extracts of D. scoparium against bacteria and fungi were examined in the current study and their potency
was qualitatively evaluated by the presence or absence of inhibition zones and zone diameter (Table 3). All extracts
demonstrated an inhibitory effect against P. aeruginosa. Methanol extract exhibited high antimicrobial activity against
P. aeruginosa (14 mm) and B. subtilis (11 mm). Extract C has the high effect against S. aureus (14 mm), B. subtilis (13
mm), P. aeruginosa (12 mm) and E. faecalis (11 mm). The inhibition zone produced by extract B against P. aeruginosa
(13 mm), B. subtilis (11 mm) and S. aureus (8 mm). However, aqueous extract D was found to be inactive except P.
aeruginosa and B. subtilis (Table 3). The applied concentration of all extracts of D. scoparium did not demonstrate any
activity against E. coli and S. typhimurium. Upon comparing all the extract, methanol extract and extract C exhibited the
highest antimicrobial activity against P. aeruginosa and S. aureus, respectively. Extract A and Chloroform extract
exhibited some degree (9 mm) of activity against A. fumigatus, F. solani, G. candidum. Table 4 illustrates the MIC
ranges of extracts methanol, extract B and C against bacterial strains. The MIC of the extracts ranged from 11.70-
187.50 pg/mL.
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Figure 1. The representative chromatogram of ethyl acetate extracts of D. scoparium (a) and the mixture of standard
phenolic acids and IS (b). The phenolic acids are symbolized by GA (1), protoCA (2), p-hydBA (3), VA (4), CA (5),
ChA (6), SA (7), 0-COU (8), FA (9), p-COU (10), tr-CIN (11) and IS (propyl paraben (12) on the chromatograms.

Table 3. Antibacterial and antifungal activities of D. scoparium extracts as inhibition zones (mm).

Extract Extract Extract Extract Control

Bacterial Strains Methanol  Chloroform  Acetone A B c D 1 cz)g*trol
B. subtilis 209 11 10 10 10 11 13 8 13+0.2 440 1
E. coli 25922 NS NS NS NS NS NS NS 3040.2 5101
E. faecalis 29212 NS 10 8 NS NS 11 NS 27+0.2 5101
P. aeruginosa 27853 14 12 10 12 13 12 10 30+0.2 001
S. typhimurium 14028 NS NS NS NS NS NS NS 21+0.2 840.1
S. aureus 25923 NS NS 11 8 8 14 NS 3540.2 7401
Fungal Strains Control 3™
A. flavus 9807 NS NS NS NS NS NS NS 7£0.1
A. fumigatus 163 NS NS NS 9 NS NS NS 15+0.1
A. niger 10949 NS NS NS NS NS NS NS 13+0.1
A. parasiticus 465 NS NS NS NS NS NS NS 1440.1
F. graminearum NS NS NS NS NS NS NS 16+0.1
F. solani NS NS NS 9 NS NS NS 13+0.1
G. candidum NS 9 NS 9 NS NS NS 11+0.1

NS: not sensitive; * Penicillin (10 pg/disc); ™ Tetracycline (30 pg/disc); ™ Amphotericin B (10 ug/disc)

Table 4. MIC of Extract Me, B and C (ug/mL)

Bacterial strains Me B c Penicilin (pg/ml) Tetracycline (pg/ml)

B. subtilis - - 93.75 <15 <15

S. aureus - - 187.50 <15 <15

P. aeruginosa 11.70 23.40 - <15 <15

3.4. Cytotoxic activity

Although none of methanol doses affected for 24 hours, in 48 hours only 85 and 170 pg/mL doses had a slight
decreasing effect on cell survival about 18 (p<0.01), 38% (p<0.001), respectively (Figure 2, 3). Cell viability was
reduced by 16 (p<0.01), 29 (p<0.001) and 33% (p<0.001) at 17, 85 and 170 pg/mL concentrations of extract B for 24
hours (Figure 2). The highest concentration of extract B had strong cytotoxic activity on glioma cells and I1Csp value of
extract B was calculated as 50 uM for 48 hours (Figure 3). After 24 hours incubation, while the cell survival rates did
not change at 0.17, 1.7, 17 and 85 pg/mL of extract C, 170 pg/mL reduced by 44% (p<0.001) (Figure 2). However, in
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48 hours 1,7, 17, 85 and 170 pg/mL extract C were able to reduce cell survival about 13, 50, 70 and 84% (p<0.001),
respectively. 1Csq value of extract C was calculated as 50 pM in 48 hours (Figure 3).
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Figure 2. The effect of methanol extract, extract B and C of D. scoparium on C6 cell survival for 24 hours (C: Control,
**: p<0.01, ***: p<0.001)

Figure 3. The effect of methanol extract, extract B and C of D. scoparium on C6 cell survival for 48 hours (C: Control,
*: p<0.05, **: p<0.01, ***: p<0.001)

4. Conclusions and discussion

Bryophytes are attractive group in plant botany. Mosses have high biologic activities at significant levels.
Therefore, we studied for the first time the possible antimicrobial, cytotoxic activities and the total phenolic contents
and compositions of phenolic acids of some extracts of D. scoparium.

The chemical composition of bryophytes and that there is small amount of the same species available for
analysis usually by sophisticated methods (Jockovic et al., 2008) causes the difficulty in identification. Until now, many
different secondary metabolites from Bryophytes have been obtained, such as terpenoids (mono-, di-, tri-), phenolics
(flavonoids, xanthones and benzoic and cinnamic derivatives), lignins, lipids, fatty acids, steroids, carotenoids and some
aromatic compounds, etc. (Sabovljevic et al., 2001; Asakawa, 2007). In addition, the presence of these phenolic acids is
reported for the first time in D. scoparium. In the methanol extract D. scoparium was characterized by the presence of
four phenolic acids (protocatechuic, p-hydroxybenzoic, o-coumaric, tr-cinnamic acids). Protocatechuic, p-
hydroxybenzoic, vanillic, p-coumaric, o-coumaric, tr-cinnamic acids were also found in the ethyl acetate extract. In
mosses, caffeic, p-coumaric and ferulic acids are known to exist (Jockovic et al., 2008). In addition, it is recognized that
phenolic compounds responsible for cytotoxic and antimicrobial properties.
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The antimicrobial test results demonstrated that D. scoparium extracts had a potential activity against B.
subtilis, P. aeruginosa, S. aureus and E. faecalis. It is known conventional antibiotics are usually more active against
the gram positive bacteria than gram negative bacteria (Veljic et al., 2008). However, acrocarpic mosses showed
inhibition effect against both the gram positive and gram negative bacteria (Elibol et al., 2011). Some researchers found
out antimicrobial activities of different bryophyte samples against gram negative bacteria (Ilhan et al., 2006; Bodade et
al., 2008; Oztopcu Vatan et al., 2011; Ertiirk et al., 2015). Similar work carried out by Klavina et al. (2015) showed that
extracts of Dicranum polysetum antibacterial activity was found B. cereus.

The methanol extract demonstrated activity in a high zone (14 mm) of inhibition against P. aeruginosa. P.
aeruginosa is frequently associated with infections of the urinary and respiratory tract in humans. Ertiirk et al. (2015)
studied about antifungal and antibacterial activities of Ctenidium molluscum and reported crude ethanol extract was the
highest antimicrobial effect with 19 mm/15 pL inhibition zone against only strain P. aeruginosa.

The MIC of the extracts ranged from 11.70-187.50 pg/mL. The MIC value of extract C was 187.5 ug/mL
against S. aureus. Veljic et al. (2008) studied antifungal and antibacterial activities of methanol extracts of 8 different
mosses and reported that the extracts of D. scoparium showed activity with a MIC of 25.0 mg/mL against S. aureus. In
some last studies, many evaluations of moss extracts showed various levels of inhibition activity against some tested
bacteria and fungi. Ertiirk et al. (2015) reported that crude extract obtained from H. cupressiforme for Klebsiella
pneumoniae, B. cereus and Saccharomyces cerevisiae was >12.5 mg/mL for S. aureus was > 50 mg/mL. Singh et al.
(2006) reported that some of the extracts like the ethanolic extract of Plagiochasma appendiculatum gave very low MIC
values, and this species inhibited the growth of E. coli, Proteus mirabilis, S. typhimurium and Trichophyton rubrum
with concentration of 2.5 pg/disc.

Extract A and chloroform extract showed some degree of activity against A. fumigatus, F. solani, G. candidum
respectively. Ertiirk et al. (2015) studied the antimicrobial activity of ethanol extracts of 8 different mosses and
indicated that all the tested mosses showed a moderate antifungal activity on A. niger, Candida albicans and
Sacchromyces cerevisiae. Veljic et al. (2008) reported that the extract of D. scoparium possessed the high antifungal
activity a MIC of 0.5-2.5 mg/mL.

The cytotoxic activity results showed that only two higher concentrations of methanol extract have a partial
effect on C6 growth for 48 hours. Furthermore, high doses of extract B possess a dose and time dependent cytotoxic
activity on glioma cells in two time duration. Although lower doses did not affect, the cytotoxicity was prominent and
time, dose-dependent with higher doses of extract C on C6 growth for 48 hours.

Similarly, our previous researches showed that extract C of H. sericeum and F. antipyretica have strong growth
inhibitory effect on C6 cells (Oztopcu-Vatan et al., 2011; Savaroglu et al., 2011a). There are studies supporting our
data. Extracts of some bryophytes from various species showed cytotoxic effects on various cancer cell lines (Fu et al.,
2009; Krzaczkowski et al., 2009). Yamada et al. (2007) indicated that the cytotoxicity of Canadian Sphagnum peat on
rat basophilic leukemia by MTT assay was studied and found that low doses did not show any decreasing effect after 48
hours. Sanionin A and B, from Sanionia georgico-uncinata (moss), was determined to have antiproliferative effect after
72 hours on mouse fibroblast and human cervix cells (Yamada et al., 2007; Ivanova et al., 2007). Ether extract of
Indonesian and Tahitian Frullania species exhibited cytotoxic activity against both the HL-60 and KB cell lines. The
ECso values were estimated 6.7 and 1.6 pg/mL and 1.6 and 11.2 pg/mL, respectively (Komala et al., 2011).

The phenolics might be the major active component responsible for the strong pharmacological activity.
However, more detailed enquiries between the individual phenolic compounds present in mosses and the
pharmacological activities needs to be implemented. The tested methanol, B and C extracts do show antimicrobial
activity on several bacteria strains (B. subtilis, S. aureus, P. aeruginosa). Our results showed that extract C is the most
potent cytotoxic effect on glioma cells among the all extracts. This study pointed that D. scoparium extracts have
biological active antimicrobial and cytotoxic molecule(s). These results clearly indicate that extracts investigated should
find a practical application in the prevention and protection of bacterial infections of plant, animals and humans.
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Abstract

Between 2013-20135, studies were carried out in the Aegean Region, Usak Province and provinces, in order to
determine the Lactarius taxa which are called edible fungi are named with various names like as Cintar, Kanlica, Melki
in the region. Mineral content such as Fe, Zn, Mn, Cu and Ni and fatty acid profiles were studies of Lactarius
deliciosus, L. deterrimus, L. salmonicolor, L. sanguifluus and L. semisanguifluus species which are found common in
the province. according to obtained results; 1t has been observed that all species have rich contents mainly Fe and
Linoleic acids which is called Omega6 and Zn, Mn, Cu, Ni respectively. Linolenic acid, also called Omega3 that is
important for human metabolism has been detected and for this reason these species can be characterization as an
important nutrient.

Key words: Aegean Region, Lactarius, fungi, fatty acids, minerals

*

Ege Bolgesi, Usak ilindeki yenilebilir baz1 Lactarius tiirlerinin ( L. deliciosus, L. deterrimus, L. salmonicolor, L.
sanguifluus, L. semisanguifluus) yag asitleri ve mineral profillerinin incelenmesi

Ozet

2013-2015 yillart arasinda Ege Bolgesi, Usak il ve ilgelerinde, yenilebilir mantarlar tiirlinden olan ve bolge
genelinde Cintar, Kanlica, Melki gibi degisik isimlerle adlandirilan Lactarius cins taksonlarmin belirlenmesi amaciyla
calismalar yapilmistir. Il genelinde yaygin bulunan Lactarius deliciosus (L.: Fr.) Gray), L. deterrimus (Groger), L.
salmonicolor (R. Heim& Leclair), L. sanguifluus ((Paulet) Fr.) ve L. semisanguifluus (R. Heim& Leclair) tiirlerinin, Fe,
Zn, Cu, Mn ve Ni gibi mineral madde igerikleri ve yag asidi profilleri ¢aligtlmistir. Elde edilen sonuglara gore; tiim
tiirlerde, baglica Fe olmak {izere sirastyla Zn, Mn, Cu, Ni mineralleri ve Omega 6 adi verilen Linoleik asit bakimindan
zengin icerige sahip olduklar1 gdzlemlenmistir. Ozellikle insan metabolizmasi icin énemli olan Omega 3 adi verilen
Linolenik asit igerikleri de tespit edilmis olup, bu sayede bu tiirlerin 6nemli besin maddesi olarak nitelendirilmesi
saglanmaktadir.

Anahtar kelimeler: Ege Bolgesi, Lactarius, mantar, yag asidi, mineral
1. Giris

Diinya {izerinde kozmopolit yayilim gosteren mantarlar, ekolojik olarak ¢ok degisik habitatlarda
yetismektedirler ve ylizyillar boyu insanoglu tarafindan 6nemli besin kaynagi olarak goriilmektedir. Ayrica gelisen
diinya kosullarinda, igerdikleri metabolik icerikler nedeniyle medikal, ilag sanayi, kozmetik ve ticari alanlarda da
yaygin olarak kullanilmaktadirlar.

Mantarlar, dogada organik madde doniisiimiinde 6nemli rol oynamalarinin yani sira igerdikleri yag asitleri,
vitamin, lif, karbonhidrat, protein ve minerallerden dolayr degerli besin maddesi olarak nitelendirilmektedirler.
Mantarlarin yaklasik % 39.9 karbonhidrat, % 17.5 protein ve % 2.9 yag igerdigi tespit edilmistir “Demirbas, (2001);
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Mendil vd. (2004)”. Gelisen diinya iilkelerinde en 6nemli protein kaynagi olarak siniflandirilan mantarlarin igerdikleri
protein miktarlarinin % 16.8 - 41.0 olarak degistigi tespit edilmis ve cogu sebzeden daha yiiksek oldugu ortaya
konulmustur “(Diez ve Alvarez, (2001); Manzi vd. (1999); Sanmee vd., (2003); Yildiz vd. (1998)”. Canli yapisinda
bulunan biyoelementlerden olan mineraller ise kilogram basina miligram diizeyinde bulundugunda makro element (Na,
K, Ca, P ve Mg), mikrogram diizeyinde ise eser element (Fe, Cu, Zn, Co, Mn ve F), nanogram diizeyinde ise ultra eser
element (Ni, Al, Ag, As, Li, Pb ve Au) olarak adlandirilirlar ve ayrica mineraller, canli yapisinda diizenleyici rol
oynayan enzimlerin kofaktor kismina katilir. Demir; tiim dokularin ihtiya¢ duydugu esansiyel bir mineraldir ve viicut
yapisindaki eksikligi, anemi hastaliginin nedenini olusturmaktadir. Bakir; serbest oksijen radikallerini yakalar ve birgok
enzimin yapisina katilir. Cinko; deri biitiinliigli ve yaralarin iyilesmesinde, pankreatik fonksiyonlarda, insiilin
iiretiminde, erkek iireme sistemi fonksiyonlarinda 6nemli rol oynamaktadir ve yiizden fazla enzim igin kofaktor
islevindedir. Mangan; protein, polisakkarit ve kolesterol sentezinde, fetal gelisimde ve laktasyonda, hidrolazlar,
transferazlar ve kinazlar sinifindaki enzimlerin aktivitelerinde gorev alir. Nikel ise solunum ve sinir sistemi tizerinde
etkilidir “Murray vd., 2003”.

Bunlarin yani sira mantarlarin yapisinda, insan metabolizmasi i¢in gerekli aminoasitler ve 6nemli yag asitleri
bulunmaktadir. Ozellikle yenilebilir mantarlarda; gliitamin, asparajin, metiyonin, gliitamik asit, alanin ve fenilalanin
gibi 6nemli aminoasitler ile ayrica B1 (tiamin), B2 (Riboflavin), folik asit pantetonik asit ve niasin gibi vitaminleri
yiiksek oranda bulundurdugu bildirilmistir. Bununla birlikte igerdigi yag asitleri bakimindan da olduk¢a zengin olan bu
mantarlarda genellikle palmitik, oleik, linoleik ve stearik asit gibi bilesenlerin bol miktarda bulundugu tespit edilmistir
“(Caglarirmak vd., 2012; Ustiin, 2011)”.

Yag asitleri fosfolipidler ve glikolipitler gibi membran lipitlerinin yapisal bilesenidir. Ayrica yag asitleri
prostaglandinlerin onciil bilesikleridir. Esterlesmis yag asitleri triagilgliserol seklinde adipoz dokuda depolanir ve
canlinin en 6nemli enerji deposunu olusturur “(Harvey ve Ferrier, 2011)”. Serbest yag asitleri plazmada albiimine
baglanarak tasinir. Uzun siireli aglik ve maraton gibi ekstrem sartlarda en 6nemli enerji kaynagidir “Murray vd. (2003)”.
Hayvan ve bitki dokularinda en yaygin olarak 14, 16 ve 18 karbonlu yag asitlerine rastlanir. Fakat dogada 2 ile 36
karbon arasinda degisen sayida yag asitlerine de rastlamak miimkiindiir. Palmitik asit (C16:0) canlilarda ve dogada en
yaygin bulunan yag asididir. Ikinci en sik rastlanan ise stearik asit (C18:0) tir. Oleik asit (C18:1, n-9) tekli doymamuis
yag asitlerinin, linoleik asit (C 18:2, n-6) ve arasidonik asit (20:4, n-6) de coklu doymamis yag asitlerinin canlilar i¢in
o6nemli 6rnekleridir “(Christie, 1990)”.

Ulkemiz sahip oldugu degisik jeomorfolojik ve topografik yapis1 nedeniyle, zengin mantar florasma sahiptir.
Ulke genelinde yapilan ¢alismalarda Tiirkiye mantar florasini ve yenilebilir mantarlar1 belirlemek amaciyla taksonomik
calismalar devam etmektedir “Cimar Yilmaz ve Isiloglu (2016); Sesli ve Denchev (2014); Solak vd. (2015)”. Ege
bolgesi genelinde Cintar, Kanlica, Melki, Tirmit gibi degisik isimlerle adlandirilan Lactarius tiirleri y6re halki
tarafindan hem sevilerek yenmekte hem de mevsimsel gelir kaynag1 olarak kullanilmaktadir. Ege bolgesi, Usak ilinde
ise yore halki tarafindan pek bilinmeyen bu cinsin, ¢aligmamiz sayesinde mineral igeriklerinin ve yag asidi profillerinin
tespit edilerek besinsel oneminin anlagilmasi amaglanmuistir.

2. Materyal ve yontem

Calismamizda kullanilan mantar 6rnekleri, 2013-2015 yillar1 arasinda Ege Bolgesi, Usak il ve ilgelerinin farkli
habitatlarindan toplanmustir. Arazi ¢aligmalarinda, mantarlarin bulunduklar1 habitatlardaki fotograflari ¢ekilmis, numara
verilip, morfolojik 6zellikleri ve habitatlart belirtilerek arazi defterine kaydedilmistir. Numaralandirilan 6rnekler 6zel
kurutma alanlarinda kurutularak, laboratuvar ortaminda makroskobik ve mikroskobik o&zelliklerine goére literatiir
bilgileri dogrultusunda teshis c¢alismalari yapilmistir “(Breintenbach ve Krénzlin, 2000; Burlingham, 1907-1910;
Heilmann- Clausen vd., 1998; Hesler ve Smith, 1979; Knudsen ve Vesterholt, 2012; Leonard, 2008; Methven, 1997;
Nuytinck, 2005; Phillips, 2006; Moser, 1983)” ve polietilen torbalarda saklanmustir.

2.1.0rneklerin siniflandirilmast

il genelinden toplanan Lactarius tiirleri arasindan, en yaygin olarak L. deliciosus, L. deterrimus, L.
salmonicolor, L. sanguifluus, L. semisanguifluus tiirleri tespit edilmistir. Bu tiirlerden toplamda 53 6rnek bulunmus,
buna bagl olarak her ilgeden farkli habitatlardaki bu tiirlere ait 6rnekler (Tablo 1.) secilerek yag asitleri ve mineral
profilleri ¢aligilmustir.

2.2. Mantarlarin Yag Asitlerinin Ekstraksiyonu

Kurutulmus mantar 6rneklerinin lipit ekstraksiyonlar: i¢in Hara ve Rapid (1978) metodu revize edilip
uygulanmistir. Bunun igin kurutulmus mantarlar ogiitiilir ve lg tartilarak tiiplere konulur. Uzerine 5 mL
hekzan/izopropanol (3:2) eklenerek 4500 rpm’ de 10 dakika santrifiij edilir, olusan {ist faz ayirilarak tiiplere alinir.
Alinan fazlarin istine % 2’lik metalonik siilfirik asitten 2.5 mL eklenip vortekslenir, 50 °C’lik etiivde 15 saat
metillenmesi i¢in bekletilir. Bu tiipler etiivden ¢ikarilip oda sicakligina gelene kadar bekletildikten sonra iizerine 2.5
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mL % 5’lik NaCl eklenip tekrar vortekslenir ve bir siire dinlendirmeye birakilir. Tiiplerin icinde olusan yag asidi metil
esterleri, 2.5 mL’lik hekzan ile ekstre edilir. Tiipler igerisinde olusan hekzan fazi pastor pipeti ile alinarak 2.5 mL %
2’lik Na,COs ile muamele edilerek fazlarin ayrilmasi igin 1 saat bekletilir. Daha sonra olusan iist faz ayri bir tiipe
almarak metil esterlerini iceren karisimin ¢oziiciisii 45 °C’de azot altinda ugurulur ve deney tiiplerinin altindaki yag
asitleri 1 mL hekzan ile ¢oziilerek agzi kapakli amber renkli GC viallerine alinarak GC-MS cihazinda analiz igin
hazirlanmistir.

Tablo 1. Lactarius tiirleri ve dagilimlar

MERKEZ BANAZ SIVASLI ULUB
Akse Karacahisar Ahat Elma Das:t Bulkaz Evrenli EY
Camhg | Koyii 8 | pagm Milli Parki
Lactarius (,\)lg“ek 401 571 405 594 568 593 584
deliciosus Tarin | 26:10 1411 27.10 1411 1311 1511 14.11
2014 2014 2014 2014 2014 2014 2014
L. CN)gnek 369 572 404 602 562 591 586
deterrimus Tarih | 1910 1411 27.10 1811 13.11 15.11 1411
2014 2014 2014 2014 2014 2014 2014
L. ﬁgﬂek 397 573 296 601 565 592 582
salmonicolor Tearin | 26:10 1411 01.12 18.11 1311 1511 1411
2014 2014 2013 2014 2014 2014 2014
L. 8;“61‘ 398 743 406 598 561 590 583
sanguitluus Tarin | 26:10 18.11 27.10 16.11 1311 15.11 1411
2014 2014 2014 2014 2014 2014 2014
CN)gnek 394 720 407 596 564 587 579
L. semisanguifluus Tarih | 2610 17.11 27.10 16.11 13.11 1411 1311
2014 2014 2014 2014 2014 2014 2014

2.3. GC-MS Cihazimin Kramatografik Sartlar: ve Analizi

Agilent marka 7890A/ 5970 C model GC-MS cihaz1 (USA) ve SGE Analytical BPX90 100m x 0.25 mm x
0.25 um kolon (Australia) kullanilmistir. Sicaklik programi 120 °C’ den baglayarak 250 °C’ ye kadar kademeli olarak
ws1t1ld1 toplam siire 45 dakika olarak ayarlandi. Sicaklik programi sdyledir; 120 °C” den 250 °C’ ye kadar 5 °C/dk hizla
isinir ve 19 dk bu sicaklikta bekler ve toplam siire 45 dakika olur. Otosampler 6rnegi ¢ekmeden 6nce ve kolona
verdikten sonra 5 kez kendini hekzan ile yikar. Enjeksiyon hacmi 1 uL ve split oran1 10:1, solvent delay time 12 dakika,
tastyici gaz He olarak segildi ve gaz akigi 1 mL/dk olarak sabit gaz akisi ayarlaninca H» akisi 35 mL/dk, kuru hava akisi
350 mL/dk, N2 20.227 mL/dk otomatik olarak program tarafindan ayarlanmistir. Sonuglar FID ve MS dedektorler ile
eszamanli olarak alinmistir. Elde edilen pikler cihazin kiitiiphanesi ve daha 6nce cihaza tanitilan yag asidi metil esteri
standartlar1 ile karsilagtirilarak degerlendirildi.

2.4. Mantarlarin Mineral Analizi

Mantar 6rneklerinin mineral miktarlarinin analizi i¢in mikrodalga cihazi ile yakilan 6rnekler AAS cihazinda
okutuldu. Bu yakma islemi i¢in Cem marka Mars One Touch model mikrodalga cihazi kullanildi. Oncelikle kurutulmus
ve dgiitiilmiis mantar drmeklerinden 0.5 g tartilarak cihazin teflon tiiplerine aktarilir. Uzerlerine 10 mL HNOj3 eklenerek
tiiplerin agizlar sikica kapatilarak mikrodalga cihazina yerlestirilir. 20 dakikada maksimum 200 °C’ ye ¢ikan cihaz 10
dakika boyunca bu sicaklikta sabit kalir, cihaz bu arada 400-1800W gii¢ harcamaktadir. Teflon tiipler ¢eker ocak altinda
acilarak 10 mL ultra saf su ile beraber agz1 kapakli cam erlenlere alinir ve partikiiller varsa filtre iglemi uygulanir. Son
olarak AAS cihazinda ilgili elementin oyuk katot lambasi esliginde ve cihaz alev modunda okutuldu. Perkin Elmer
marka AAS 800 model (USA) AAS cihazinda giinliik hazirlanan standartlar ile standart grafikler ¢izildi ve 6rnekler
iicer kez okutulup ortalamasi alindi. Sonuglar yapilan seyreltmeler dogrultusunda hesaplanmistir. Ayrica mineral ve yag
asitleri ortalama degerleri, SPSS programinda One-Way ANOVA kullanilarak yapilmistir. Sonuglar ortalama degerleri
+Standart sapmalari seklinde verilmistir..

3. Bulgular

2013-2015 yillar1 arasinda Ege Bolgesi, Usak il ve ilgelerinde yapilan taksonomik caligmalarla Lactarius
tiirleri tespit edilmis ve ¢aligma drnekleri olarak en yaygin bulunan Lactarius deliciosus, L. deterrimus, L. salmonicolor,
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L. sanguifluus ve L. semisanguifluus tiirleri segilmistir. Tiirlerin habitatlar1 genellikle ormanlik alanlar olup, Pinus sp.,
Quercus sp ve Cistus sp. tiirlerinin bulundugu konifer ve karisik orman altlarindan toplanmustir. Il genelinde, bu 5 tiire
ait, toplamda 53 6rnek toplanmustir ve ilgelere gore ayri siniflandirilmustir (Tablo 1). Orneklerin toplandiklari alanlarda
su sekilde kisaltmalar yapilmistir; M1: Merkez Akse Camligi, M2: Merkez Karacahisar Koyii, B1: Banaz Ahat, B2:
Banaz Elma Dagi, S1: Sivasli Bulkaz Dagi, S2: Sivasli; Evrenli Milli Parki, U: Ulubey ilge geneli.

Yapilan laboratuvar ¢aligmalart sonucunda, her bir 6rnekte Fe, Cu, Mn, Zn ve Ni mineral miktarlarina
bakilmistir (Tablo 2 ve 4). Her tiiriin toplandig1 habitatlara gére ¢ikan sonuglarin ortalama degerleri hesaplanmistir.
Minerallerin ortalama sonuglarina gore; en yiiksek Fe miktar1 L. deterrimus tiirinde 3650.17 mg/kg bulunurken, en
diisiik Fe miktar1 2750.74 mg/kg olarak L. sanguifluus tiirlinde tespit edilmistir. L. semisanguifluus tiiriinde 3382.17
mg/kg, L. deliciosus’ da 3121.94 mg/kg, L. salmonicolor tiiriinde ise ortalama Fe degeri 3061.82 mg/kg olarak
bulunmustur.

Tablo 2. Lactarius tiirlerinin mineral profilleri (mg/kg)

Mantar Tiril Toplanan Yer (N)omek Fe Zn Cu Mn Ni
M1 401 2328,8 67,36 15,12 29,60 8,96
M2 573 5457,6 40,84 16,16 80,44 15,88
B1 405 2432,8 32,72 6,88 17,48 13,88
Lactarius deliciosus B2 594 2246,4 54,28 9,72 19,6 12,4
S1 568 3567,2 69,56 19,16 90,16 9,92
S2 593 2856 43,04 11,40 29,08 9,4
u 584 2964,8 74,96 14,84 79,36 9,76
M1 369 3337,6 54,44 12,84 83,4 11,6
M2 572 4382,4 65,44 428 50,88 11,8
B1 404 3850,4 37 7.2 43,08 14,68
L. deterrimus B2 602 4725,6 76,08 15,16 108,56 18,68
S1 562 2336,8 44,48 15,24 29,96 9,84
S2 591 3148 70,76 18,28 41,8 12,64
u 586 37704 41,44 12,4 56 11,68
M1 397 2328,8 67,36 15,12 29,6 8,96
M2 571 4809,6 64,68 5,52 69,56 30,76
B1 296 3644,8 41,88 54 47,4 12,24
L. salmonicolor B2 601 3411,2 60,4 7,96 83,24 13,72
S1 565 2858,4 54,12 11,48 86 8,04
S2 592 1847,2 53,88 9,96 13,52 8,08
U 585 2532,8 58,6 11,88 30,48 8,64
M1 398 1720 71,64 12,76 23,36 9,80
M2 743 3808,8 45,04 3,36 40,2 50,4
B1 406 41944 56,56 13,96 59,92 15,08
L. sanguifluus B2 598 2433,6 48,64 9,64 26,4 13,48
S1 561 2960 68,36 17,68 35,36 12,68
S2 590 2340 74,28 17,84 41,84 10,44
U 583 1798,4 54,32 12,28 38,28 8,56
M1 394 2265,6 65,88 17,04 37,64 9,28
M2 720 4936,8 72,68 16,68 47,04 12,4
B1 407 3508 51,2 712 34,68 14,44
L. semisanguifluus B2 596 2578,4 52,72 10,16 25,88 12,56
S1 560 2936 75,04 17,24 60,52 8,88
S2 587 5169,6 48,88 12,08 138,84 13,32
u 579 2280,8 40,84 13,20 35,60 11,36

Diger mineraller bakimindan en yiiksek Zn miktar1 L. sanguifluus tiiriinde 59.83 mg/kg olarak bulunurken, en
diisiik miktar L. deliciosus tiriinde 54.68 mg/kg; en yiiksek Cu miktar1 L. sanguifluus tiirinde 13.36 mg/kg goriiliirken,
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en disik L. salmonicolor tiriinde 9.61 mg/kg; en yiiksek Mn miktar1 59.09 mg/kg olarak L. deterrimus tiirinde
bulunurken, en diisiik 37.90 mg/kg olarak L. sanguifluus tiiriinde; en yiiksek Ni icerigi 17.20 mg/kg’la L. sanguifluus
tiirlinde gozlenirken, en diisitk deger 11.45 mg/kg olarak L. deliciosus tiiriinde tespit edilmistir (Tablo 4.).

Tiirlerin Fe icerikleri (mg/kg)
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Sekil 2. Lactarius tiirlerinin toplanma alanlarina gére Zn igerikleri (mg/kg)
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Sekil 3. Lactarius tiirlerinin toplanma alanlarina gére Cu igerikleri (mg/kg)
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Tiirlerin Mn icerikleri (mg/kg)
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Sekil 5. Lactarius tiirlerinin toplanma alanlarina gore Ni igerikleri (mg/kg)

Orneklerin yag asitleri profilleri ise; toplandiklar1 habitatlara bagli olarak ayri ayri incelenmistir. Mantar
orneklerinin, yogun olarak Miristik (C14), Palmitik (C16), Stearik (C18), Oleik (C18:1) ve Linoleik (C18:2) yag
asitlerini bulundurduklar tespit edilmistir. Baz1 mantar drneklerinin ise Arasidonik (C20) ve Linolenik (C18:3) yag
asitlerini de igerdigi goriilmiistiir (Tablo 3.).

Tablo 3. Lactarius tiirlerinin Yag Asidi Profilleri (%)

1 01 ,30 ,00 1,19 00 | 974 | 782 |09 ,00 ,00 1,24 | 8,76 ,58

2 73 41 ,00 | 2,99 ,00 1,16 | 3,83 1,63 ,00 .00 | 455 5,45 93

w L 05 ,32 ,00 | 891 ,00 | 6,69 1,89 2,19 ,00 ,00 | 592 | 4,08 ,93
:g 2 94 23 ,00 | 0,82 00 | 586 | 638 |671 ,00 ,00 6,91 | 3,09 ,02
ﬁ 1 68 37 ,00 | 0,54 00 | 594 | 889 | 4,26 ,00 ,00 6,85 | 3,15 ,02
2 93 24 ,00 | 9,01 35 | 6,46 1,47 2,03 43 ,00 6,07 | 3,93 ,85
84 ,00 10 | 5,69 ,00 ,00 3,36 | 9,85 ,00 ,00 6,79 | 3,21 37

9 1 69 28 ,00 | 2,30 35 | 771 540 | 3,96 ,00 00 ] 064 | 936 54
'g 2 72 41 ,00 A7 ,00 | 816 186 | 7,10 ,00 ,00 1,04 | 8,96 57
ﬁ 1 04 ,29 ,00 | 9,52 ,00 | 8,52 9,28 1,84 ,55 ,00 | 833 1,67 ,16
2 02 ,32 00 | 4,24 ,00 | 8,99 6,94 51 ,00 00 | 355 6,45 74

1 62 37 ,00 92 00 807 |411 9,53 ,00 ,00 6,36 | 3,64 29
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Tablo 3. (devam ediyor)

2 91 ,32 ,00 | 0,01 00 | 406 | 397 1,65 ,00 00 | 439 | 561 ,90

86 ,30 00 | 6,16 .00 1035 1,05 2,13 ,00 00 | 682 | 318 31

1 97 35 ,00 1,64 ,00 2,92 8,38 6,70 ,00 ,00 4,92 5,08 ,85

2 71 ,00 00 | 531 ,00 2,38 | 0,55 1,76 ,00 00 | 769 | 231 ,10

1 96 12 ,00 | 518 00 970 [929 |47 ,00 | ,00 | 600 | 4,00 ,94

01 ,10 ,00 2,18 ,00 6,55 6,46 3,72 ,00 ,00 9,82 0,18 49

L. salmonicolor
N

1 65 23 ,00 2,33 ,00 3,66 5,79 7,99 ,00 ,00 6,22 3,78 ,28

2 92 ,00 00 | 2,61 ,00 731 | 044 ,65 ,00 00 1991 | 0,09 ,98

85 27 ,00 | 507 ,00 | 205 | 457 |804 |,00 |,00 [739 |261 ,35

1 98 00 |,00 | 3,56 ,00 | 853 |667 [ 064 |,00 |59 [209 |791 ,58

2 43 ,03 ,00 1,45 ,00 1,98 0,52 5,03 ,00 ,00 4,46 5,54 ,81

1 06 ,30 ,00 1,79 ,00 0,41 6,14 1,35 ,00 ,00 2,50 7,50 67

2 98 26 ,00 | 559 ,00 940 | 092 | 383 ,00 00 | 525 | 475 ,88

L. sanguifluus

1 61 12 ,00 | 317 ,00 | 416 1,79 ,76 ,00 ,00 | 845 1,55 ,64

2 90 ,36 ,00 3,48 ,00 2,77 3,15 0,24 ,00 ,00 6,62 3,38 ,31

83 34 ,00 6,16 ,00 3,78 6,85 2,87 ,00 ,00 0,28 9,72 ,52

1 94 |30 |.,00 | 213 00 | 464 | 055 | 238 ,00 1,00 | 707 | 293 ,04

2 20 ,56 ,00 8,97 ,00 2,46 4,85 3,16 ,00 ,00 1,98 8,02 57

1 07 34 00 | 012 ,00 2,80 2,71 | 4,03 ,00 00 | 326 | 6,74 72

2 96 ,32 ,00 | 282 00 |88 |376 |42 ,00 | ,00 | 203 | 797 ,63

L. semisanguifluus

1 60 ,35 00 | 231 00 | 841 |550 | 343 ,00 1,00 | 107 |893 ,46

2 87 .33 ,00 9,92 ,00 2,81 40 8,54 ,00 ,00 3,06 6,94 71

79 A7 00 | 472 .00 | 4,05 204 | 7,73 ,00 00 | 024 | 9,76 ,36

4. Sonuglar ve tartisma

Ekosistemde, madde doniisiimiinii saglayan etmen olarak goérev yapan mantarlar ayrica birgok minerali
biinyelerinde biriktirebilirler. Insan metabolizmasi icin gerekli olan eser miktarda bazi mineraller mantarlarin besin
kaynag olarak tiiketilmesi ile alinabilmektedir. Caligmamizda Usak il genelinde farkli ilge ve habitatlardan toplanmuis,
yenilebilir mantarlar sinifindan olan L. deliciosus, L. deterrimus, L. salmonicolor, L. sanguifluus ve L. semisanguifluus
tirlerinin Fe, Zn, Cu, Mn ve Ni metal igeriklerine bakilmis, genel olarak tiim tiirlerde Fe igeriklerinin yiiksek oranda
bulundugu tespit edilmistir. Caligilan diger mineraller tiirlere gore degiskenlik gosteriyor olsa bile, genel olarak bulunus
miktarlarina gére Zn, Mn, Ni ve Cu seklinde siralanmaktadirlar (Tablo 4; Sekil 1-4).

Tiirkiye genelinde Lactarius tiirleriyle yapilan diger ¢aligmalarda; “Isiloglu vd. (2001)”, Balikesir’de yapmis
olduklar1 ¢aligmada L. sanguifluus tiirinde 63.6 mg/kg Mn, 149 mg/kg Zn, 43.8 mg/kg Cu ve 149 mg/kg Fe icerigi
tespit etmislerdir. Yine Balikesir-Manisa karayolu {izerinde yapilan bir diger ¢alismada ise hem karayolu kenarindan
hem de ormanlik alanlardan toplanan L. deliciosus tiiriniin mineral i¢erikleri karsilagtirilmis, yol kenarlarindan toplanan
orneklerde 47 mg/kg Cu, 88 mg/kg Zn, 12 mg/kg Mn, 493 mg/kg Fe ve 3.8 mg/kg Ni icerigi tespit edilmistir “(Yilmaz
vd., 2003)”. “Tiizen vd. (2003)” Tokat ilinde L. deliciosus tiiriinde yaptig1 ¢aligmada 288 mg/kg Fe, 82 mg/kg Zn ve
31.4 mg/kg Cu igerigi bulmustur. Kastamonu’da yapilan bir bagka calismada 180 mg/kg Fe, 15.4 mg/kg Mn, 47.1
mg/kg Zn ve 13.4 mg/kg Cu igerigi tespit edilmistir “(Mendil vd., 2004)”. Anadolu genelinden toplanan L. deliciosus
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ve L. sanguifluus tiirleriyle yapilan ¢aligmada ise L. deliciosus tiiriiniin diger tiirden daha fazla Fe icerigi bulundugu
bildirilmistir “Dursun vd., 2006”. “Peksen vd. (2007)” Orta Karadeniz Bolgesi’ n de yaptigi c¢alismada L.
semisanguifluus tirindeki mineral igeriklere bakmis olup; 94.28 mg/kg Fe, 22.76 mg/kg Cu, 20.17 mg/kg Mn ve
495.64 mg/kg Zn igerigi oldugunu bildirmistir. Bat1 Karadeniz’ de yapilan ¢aligmada ise L. deliciosus tiiriinde 18 mg/kg
Cu, 760 mg/kg Fe, 360 mg/kg Mn, 560 mg/kg Zn ve 180 mg/kg Ni igerigi oldugu tespit edilmistir “(Konuk vd., 2007)”.
Eskisehir’ den toplanan L. deliciosus tiirityle yapilan ¢alismada ise 69.80 mg/kg Zn, 146 mg/kg Fe, 16.80 mg/kg Mn,
10.60 mg/kg Cu ve 2.46 mg/kg Ni icerigi bulundurdugu bildirilmistir “(Yamag vd., 2007)”. Ege Bolgesi’ n den Mugla
ilinde L. deterrimus tiiriiyle yapilan ¢aligmada ise 831 mg/kg Fe ve 100 mg/kg Zn mineralleri bulundugu goriilmiistiir
“Kula vd. (2011)”. “Pekak vd. (2011)” Konya’da yaptiklari ¢aligmada L. salmonicolor ve L. sanguifluus tiirlerinin
minerel igeriklerini ¢alismiglar ve L. salmonicolor tiriinde 1216.0 mg/kg Fe, 8.0 mg/kg Cu, 9.27 mg/kg Zn ve 69.25
mg/kg Mn igerigi ile L. sanguifluus tiiriinde ise 829.33 mg/kg Fe, 5.16 mg/kg Cu, 11.85 mg/kg Zn ve 48.33 mg/kg Mn
iceriginin bulundugunu bildirmislerdir. “Sarikiirk¢ii vd. (2011)” de Ankara Soguksu Milli Parkindan topladiklari L.
deterrimus ve L. salmonicolor tiirlerinde sirasiyla 105 mg/kg Zn, 138 mg/kg Fe, 10 mg/kg Mn, 18 mg/kg Cu ve 1.0
mg/kg Ni ile 87 mg/kg Zn, 272 mg/kg Fe, 24 mg/kg Mn, 16 mg/kg Cu ve 2.1 mg/kg Ni iceriklerinin bulundugunu tespit
etmislerdir.

Tablo 4. Orneklerin mineral profil ortalamalar1 (mg/kg)

Mantar Tiirleri Ornek N I SPSS Ortalamalar:
antar iurilerl rne umaralari Fe o Cu Mn NI

L. 401;573;405;594 3121.94 54.68 13.32 49.38 11.45
deliciosus 568;593;584 +1126.90 +16.34 +4.20 +32.23 +2.64
L. 369;572;404,602 3650.17 55.66 12.20 59.09 12.98
deterrimus 562;591;586 +798.13 +15.37 +4.88 +27.44 +2.89
L. 397;571;296;601 3061.82 57.27 9.61 51.40 12.92
salmonicolor 565;592;585 +987.46 +8.43 +3.56 +28.59 +8.17
L. 398;743;406;598 2750.74 59.83 12.50 37.90 17.20
sanguifluus 561;590;583 +956.21 +11.59 +4.98 +11.94 +14.81
L. 394;720;407;596 3382.17 58.17 13.36 54.31 11.74
semisanguifluus 560;587;579 +1220.14 +13.03 +3.88 +38.85 +2.05

Calismamiz sonucunda elde edilen sonuglarin ortalama oranlarina bakilarak; 5 tiiriimiiziin ayri ayr1 Fe
igerikleri tiim literatiir ¢aligmalarindaki igeriklerden fazla oldugu, Zn ve Cu mineral icerik degerlerinin literatiire yakin
oldugu, Mn ve Ni agisindan ise yiiksek oldugu tespit edilmistir (Tablo 2, 4; Sekil 1-4).

Yag icerigi bakimindan zengin olan mantarlar insan metabolizmas1 i¢in gerekli olan yag asitlerini
bulundurmaktadir. Lactarius tiirlerinde genel olarak Miristik, Palmitik, Stearik, Oleik, Linoleik yag asitleri yaygin
olarak bulunmaktadir “(Barros vd., 2007; Kalac 2009; Caglarirmak vd., 2002; Ustiin 2011)”. Yag asitleri arasinda
esansiyel yag asitleri olarak adlandirilan ve insan metabolizmasinin sentezleyemedigi ve disaridan alinmasi gerekli olan
Linoleik ve Linolenik yag asitleri, insan metabolizmasinda 6nemli rol oynamaktadir. Literatiir ¢aligmalarinda; Linoleik
yag asidi Omega 6 (W-6) olarak, Linolenik yag asidi ise Omega 3 (W-3) olarak bildirilmektedir. Omega 6, kan
dolagiminda etkili, kan sekerini diizenleyici, stres azaltmaya yardimci, enfeksiyonlara karsi savunmayi giiglendirici,
kadinlarda kemik erimesine karsi koruyucu, hamilelik donemi ve sonrasinda, bebeklerin sinir ve beyin gelisimini
saglayict olarak insan sagliginda Onemli gorevleri bulunmaktadir. Omega 3 ise en degerli yag asidi olarak
degerlendirilmekte olup, bitkiler ve hayvansal besinlerden alinabilmektedir. Insan saglig1 agisindan ise; damar sertligini
giderici, yiiksek tansiyonda etkili, kotii kolesterol olarak anilan LDL disiiriicii, kalp ritim bozukluklarii ve kalp krizi
riskini azalttig1 bildirilmistir. Beyin sagligimin korunmasi, Alzheimer gibi sinir sistemi hastaliklarina karsi koruyucu,
hamileler, emzirenler ve kiigiik ¢ocuklarda beyin gelisimini saglayicidir. Bunlarin yani sira diyabet hastaligina bagh goz
bozukluklarinin iyilesmesinde, hiicre ¢eperinin diizgiin ¢aligmasi, otoimmiin hastaliklar, kemik erimesi, astim ve iltihap
giderici olarak 6nemli iglevlere sahip oldugu tespit edilmistir “(Smopoulos, 2002; Barcelo-Coblijn, 2009)”.

Bu bilgiler dogrultusunda ¢alismamizda bulunan tiirlerde, genel olarak Omega 6 olarak adlandirilan Linoleik
Asit (C18:2) miktar1, tiim tiirlerde yiiksek oranlarda bulundugu tespit edilmistir. Bunun yani sira L. deliciosus ve L.
deterrimus tiirlerinde % 0.43 ve % 0.55 oranlarinda Omega 3 olarak adlandirilan Linolenik Asit (C18:3) tespit edilmis
olup literatiire katk1 saglamaktadir (Tablo 3). Ayrica L. deliciosus tiirinde literatiir verilerinden farkli olarak % 1.10
Pentadekanoik asit (C15) ve % 0.35 Hekzadekanoik asit (C17) igerigi tespit edilmistir. Bu oranlarin diger ¢alismalara
gore daha yiiksek oldugu goriilmiistiir “(Barros vd., 2007; Kalac 2009)”.

Caligmamizdaki tiirlerin  icerdikleri yag asitlerinin  ortalamalari  alinarak literatiir  bilgileriyle
karsilastirildiginda; “Barros vd. (2007)” yaptiklar1 ¢alisgmada L. deliciosus tiirtiniin igerdigi yag asitleri oranlarini
incelemisler ve % 12.08 Palmitik asit, % 25.33 Stearik asit, % 0.48 Miristik asit, % 41.26 Oleik asit ve % 17.06
Linoleik asit bulundugunu tespit etmislerdir. Ayrica total doymus yag asidi miktarmnin % 40.14, doymamis yag
asitlerinin ise tekli ve ¢oklu doymamis yag asitlerinin toplanmasi ile % 59.87 oldugunu bildirmislerdir. Dogu ve Merkez
Avrupa’da yapilan ¢aligmada ise yine L. deliciosus tiiriinde yag asitlerini incelenmis, Palmitik asit % 12.1, Stearik asit
% 25.3, Oleik asit % 41.3 ve Linoleik asit % 7.1 tespit edilmistir “Kalac, 2009”. Calismamizdan elde edilen verilere
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gore sadece Oleik asit ve Miristik asit bakimindan diisiik oranlar bulunmus olsa da diger yag asitleri oranlari
bakimindan oldukga zengin oldugu tespit edilmistir (Tablo 5).

Tablo 5. Orneklerin icerdikleri yag asitleri ortalamalari (%). C14; Miristik Asit, C16; Palmitik Asit, C18; Stearik Asit,
C18:1; Oleik Asit, C18:2; Linoleik Asit

SPSS Ortalamalari
Mantar
Tiirleri Ccl4 C16 c18 c18:1 c18:2 DA, || s | I
Y.A Doymamis

L. 0.26 21.30 36.54 24.80 16.80 58.33 41.66 1.67
deliciosus +0.1 +2.3 +17.9 +10.2 +6.9 +16.4 +16.4 +0.8

L. 0.32 17.51 47.98 20.37 13.67 65.88 34.12 2.07
deterrimus +0.4 +8.8 +7.4 =59 +3.4 27,5 27,5 +0.7

L. 0.43 20.61 43.51 19.35 16.07 64.57 35.43 1.99
salmonicolor +0.4 +3.8 +8.4 +6.7 +3.8 +8.0 +8.0 +0.9

L. 0.48 23.59 41.57 19.43 14.81 65.66 34.34 2.06
sanguifluus +0.4 +1.7 +7.6 +4.7 +5.0 +7.3 +7.3 +0.8

L. 0.52 22.99 44.86 16.83 17.78 68.39 31.61 2.12
semisanguifluus +0.4 +3.1 +4.5 +5.7 +2.3 +4.3 +4.3 +0.4

Bu ¢alisma ile; yenilebilir Lactarius tiirlerinde, insan metabolizmasi i¢in gerekli olan mineral madde miktarlari
ve literatiir bakimindan fakir olan bu tiirlerdeki yag asit oranlar tespit edilmistir. Caligmamizdaki veriler sayesinde L.
deliciosus ile L. deterrimus tiirlerinde az da olsa bulunan Omega 3 adi verilen yag asitlerinin bulunmasi ve diger yiiksek
orandaki asitlerin varliginin tespiti ve mineral madde igerikleri bakimindan oldukca yiiksek olan bu tiirlerin besin
maddesi olarak tiiketilmesinin 6nemi vurgulanmig olmaktadir.
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Abstract

Previous scientific studies showed that there are 5 diffirent honey bee subspecies in Turkey. But discussions
initiated in recent years about extinction of this biodiversity due to migratory beekeeping and commercial queen bee
production and sales that urges as a result of modern beekeeping. The aim of the present study was displaying the
current situation of Turkey bee biodiversity. For this purpose, 31 morphometric characters were studied in right front
wings of samples collected from 32 different locations of Turkey. Worker honeybee samples from local area (Ardahan,
Hatay, Gaziantep and Artvin) were compared regarding DA, PDK, DiU, RU, IKU, IKG which were studied for the first
time in this study, Ardahan, Hatay, Gaziantep and Artvin showed significant differences (P< 0,001) both from each
other and from other populations in terms of DA and PDK, IKU, DIU and IKU and DBI characteristics respectively.
The UPGMA phenogram drawn according to mahalonobis distances appeared seven groups formed in three basic
branchs. Sakarya, Ordu, Artvin, Diizce and Bursa formed a group. Hakkari, Mugla, Bilecik, Balikesir and Antalya
populations constituted the other group. Amasya, Kars, Mersin, Bingol, Kirikkale, Konya, Igdir, Kirklareli and Trabzon
populations were generated a group while Kastamonu, Eskisehir and Nigde populations made a close group to this.
Van, Izmir and Hatay populations grouped togather and attached to these two groups. Zonguldak, Sinop and
Kahramanmaras and Ardahan, Isparta and Gaziantep populations separated from other populations and formed two
separate groups. According to canonical variance analysis (CVA). Ardahan and Isparta populations were separated from
other populations and Gaziantep and Hatay, on the other hand, formed separate groups and isolated from other
populations. According to the results of the present study It is understood that bee biodiversity in Turkey is significantly
affected by beekeeping activities although there are still locations where the local breeds are still protected throughout
Turkey.

Key words: Apis mellifera L., Anatolia, biodiversity, conservation, morphometry

%

Tiirkiye Bal Aris1 (Apis mellifera L.) biyogesitliliginin mevcut durumu ve koruma calismalari

Ozet

Literatiir sonuglara gore tilkemizde 5 farkli bal arisi alttiiriniin varligi s6z konusudur. Ancak son yillarda
modern aricilik faaliyetleriyle birlikte ortaya ¢ikan goger aricilik, ticari ana ar1 {iretim ve satis1 nedeniyle s6z konusu
biyogesitliligin yok olduguna yonelik tartigmalar baslamigtir. Bu ¢alismanin amaci; Tiirkiye’nin farkli irk ve ekotipleri
temsil edecek sekilde 6rnekleme yaparak bugiin itibariyle Tiirkiye ari biyogesitliliginin mevcut durumunu ortaya
koymaktir. Bu amagla Tiirkiye’nin 32 ayri lokasyonundan toplanan orneklerin sag on kanatlarinda 31 morfometrik
karakter calisilmistir. Populasyonlar ilk kez bu calismada ele alinan DA, PDK, DIU, RU, IKU, IKG karakterlerine gore
karsilastirldiginda, Ardahan DA ve PDK, Hatay IKU, Gaziantep DIU ve IKU, Artvin DBI karakterleri bakimindan
birbirlerinden ve diger populasyonlardan dnemli diizeyde farklilik gostermistir (p<0,001). Mahalonobis uzakliklarina
gore cizilen UPGMA fenograminda ii¢ temel kolda 7 grup olusmustur. Sakarya, Ordu, Artvin, Diizce Bursa
populasyonlart bir grup; Hakkari, Mugla, Bilecik, Balikesir ve Antalya popiilasyonlart diger grubu olusturmustur.
Amasya, Kars, Mersin, Bing6l, Kirikkale, Konya, Igdir, Kirklareli ve Trabzon populasyonlar1 birlikte bir grup
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olustururken Kastamonu, Eskisehir, Nigde popiilasyonlar1 bunlara bagl ikinci grubu; Van, izmir ve Hatay
populasyonlari bu iki gruba baglh bir diger grubu olusturmustur. Zonguldak, Sinop ve Kahramanmaras ile Ardahan,
Isparta ve Gaziantep populasyonlar1 diger populasyonlardan ayrilarak iki ayri grup olusturmuslardir. Kanonikal varyans
analizi (CVA)’ne gore cizilen iki boyutlu dagilim grafiginde Artvin ve Ordu birlikte bir grup olustururken Ardahan ve
Trabzon birbirinden bagimsiz ayri gruplar olusturmustur. Ardahan ve Isparta populasyonlar1 diger populasyonlardan
ayrilarak birbirlerine yakin grup olusturmustur. Gaziantep ve Hatay ise kenarda birer grup olusturarak diger
popiilasyonlardan ayrilmistir. Bu ¢alismanin sonuglarina gore Tirkiye genelinde hala yerel wklarn korundugu
lokasyonlar bulunmakla birlikte Tiirkiye ar1 biyogesitliligi aricilik faaliyetlerinden 6nemli diizeyde etkilenmistir.

Anahtar kelimeler: Apis mellifera L., Anadolu, biyogesitlilik, koruma, morfometri
1. Giris

Asya, Avrupa ve Afrika kitalar1 arasinda bir koprii olan Anadolu, bes farkli iklim ¢esidini (nemli ve 1liman
iklim, ¢61 iklimi, kurak-Sibirya tipi iklim, 1lik-Akdeniz iklimi, karasal iklim) bir arada bulundurmasi ve cografik yapisi
nedeniyle hayvan ve bitki ¢esitliligi bakimindan son derece zengindir (Demirsoy, 2008; Baskdse vd., 2012).
Anadolu’daki cografik ve iklimsel yapi ¢esitlenmesi farkli kosullarda yasamak iizere evrilmis farkli canli tiirlerinin
Anadolu’da yaygimlagmasimin temel nedeni olmustur. Kence (2006), Anadolu’nun bu durumunun Tiirkiye’de yayilis
gosteren bal arilarinin evrimi lizerinde de etkili oldugunu ifade etmistir. Diinyadaki bal aris1 alt tiirlerinin neredeyse
dortte biri dogal olarak Anadolu’da bulunmaktadir. Yapilan bilimsel ¢alismalar lilkemizde dort ayri bal arisi alt tiirti
(Apis mellifera anatoliaca, Apis mellifera meda, Apis mellifera caucasica ve Apis mellifera syriaca) bulundugunu ve
Anadolu’nun ar1 gen merkezlerinden biri oldugunu gostermektedir (Ruttner, 1988; Smith vd., 1997; Palmer vd., 2000,
Kandemir vd., 2006).

Morfometrik karakterler kullanilarak yapilan arastirmalarda, Tiirkiye’ de Samsun’dan {ilkenin kuzeydogusuna
kadar olan kesiminde Apis mellifera caucasica, giineyde Suriye sinirindaki kiiglik bir alanda Apis mellifera syriaca,
Gilineydogu Anadolu’da Apis mellifera meda, bunlar disinda kalan tiim bolgelerde ise Apis mellifera anatoliaca
alttlirlerinin yayilis gosterdigi bildirilmistir (Ruttner, 1988; Kandemir vd., 2000). Ayrica Trakya bolgesindeki bal aris1
populasyonlarinin Apis mellifera carnica ki ile yakin iliski gosterdigini ifade eden literatiirler de mevcuttur
(Kekegoglu, 2007; Kandemir vd., 2000; Kandemir vd., 2005; Kekecoglu ve Soysal, Turan, 2011; Cakmak vd., 2014.
Bugiin hi¢bir iilkede bu kadar farkli bal aris1 irki bir arada goriilmemektedir. Ancak son yillarda yapilan ¢alismalara
baktigimizda Tiirkiye’de var oldugu bildirilen irklarin saflig1 tartisma konusudur. Yaklasik son 30 yildir iilkemizde
gocer aricilik ve ticari ana ar1 yetistiriciligi oldukca yaygindir (Giiler ve Demir, 2005; Giiler, 2010). Tiirkiye’nin kuzey
dogusunda dogal olarak bulunan A. m. caucasica’y1 korumak igin bolgede goger aricilik yasaklanmistir. Ancak farkli
bolgelere tek elden ticari ana ar1 satis1 yapilmasini engelleyecek herhangi yasal bir mevzuat bulunmamaktadir. Yerli bal
aris1 alttiirlerinin ve ekotiplerinin gdger aricilik, ticari ana ar1 iiretimi ve kontrolsliz ¢iftlesmeden kaynaklanan
hibridizasyondan dolay1 6zelliklerini kaybedebilecegi bilinmektedir (Rinderer, 1986; Moritz, 1991; Kauhausen-Keller
vd., 1997; Lodesani ve Costa, 2003; Moritz, 2004). Yerli alttiirlerin hibridizasyon ve kontrolsiiz ciftlesmeye baglh
olarak 0Ozgilin karakterlerini kaybetmelerinin temel nedeni, aricilarin yiiksek verim nedeniyle farkli irklari tercih
etmelerinden kaynaklanmaktadir (Giiler, 2010). Eger ar1 gen kaynaklarimizi koruyamazsak gelecekte 1slah ve
melezleme c¢alismalarinda tiretim potansiyellerinden yararlanabilecegimiz varyasyon kaynagimiz kalmayacaktir.
Biyocesitlilik iilkelerin millli serveti ve gelecegin giivencesidir. Bu nedenle iilkemizde bulunan farkli irk ve ekotiplerin
tanimlanmasi ve bunlarin korunmasi i¢in gerekli dnlemlerin alinmasi gerekmektedir.

Bu ¢alisma Tiirkiye’nin bal arisi biyogesitliliginin mevcut durumunun belirlenmesi ve ar1 gen kaynaklarimin
korunmasi ile ilgili caligmalara katkida bulunmak amaciyla yapilmistir.

2. Materyal ve yontem

Caligma materyalimiz olan bal arisinin (Apis mellifera L.) 6rneklemesi literatiirlere gore Tiirkiye’de dogal
olarak var oldugu belirlenen tiim ar1 irklarimi temsil edecek sekilde yapilmustir.

Marmara Bolgesi’ nde Kirklareli’'nden 2, Canakkale, Balikesir, Bursa ve Bilecik’ten 3; Ege Bolgesi’nde [zmir
ve Mugla’dan 3; Akdeniz Bélgesi’nde Antalya, Isparta, Mersin, Hatay’dan 3, Kahramanmaras’tan 1; I¢ Anadolu
Bolgesi’'nde Kirikkale ve Konya’dan 3, Nigde ve Eskisehir’den 1; Karadeniz Boélgesi’nde Sakarya’dan 2, Diizce,
Zonguldak, Amasya, Ordu, Trabzon ve Artvin’den 3, Kastamonu’ dan 4; Dogu Anadolu Bélgesi’nde Ardahan, Kars,
Igdir ve Bingdl’ den 3, Hakkari ve Van’dan 1 arilik olmak tizere toplamda 84 ariliktan 6rnek alinmigtir. 84 ariligin her
birinden 3’er koloni olmak iizere toplam 252 koloni ve her koloniden en az 15, en ¢ok 30 adet is¢i ar1 olmak iizere
toplamda 4320 isci ar1 6rnegi alinmustir. Her bir is¢i art 6rneginin sag on kanadi ¢alisma materyalini olusturmustur.
Hasarl kanatlar 6l¢iimlerin diginda birakilarak 4076 is¢i ar1 6rnegi analizlere dahil edilmistir.

Ar biyogesitliligini belirlemek i¢in yapilan ilk ¢aligmalarda morfometrik yontemler kullanilmistir. Bu nedenle
gecmisten bu yana meydana gelen degisimi degerlendirebilmek ve karsilastirma yapabilmek icin bu ¢alisma
kapsaminda da morfometrik yontem tercih edilmistir.
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Orneklerin taginmasi, muhafazas1 ve preparat hazirlama islemleri Kekecoglu (2007)° na gore yapilmustir.
Hazirlanan preparatlarin fotograflar1 BAB STR45 stereozoom mikroskobuna bagli BAB kamera sistemiyle 1X
biiylitmede ¢ekilmistir.

Kanatlar iizerinde belirlenen 19 adet landmarka goére 31 morfometrik karakter tanimlanmustir. Olgiilen bu
karakterler; A1, A4, B3, B4, D7, E9, G7, G18, H12, J10, J16, K19, M17, N23, 026, Q21 agilar1, A, B, C, D
uzunluklari, i¢ kanat uzunlugu (IKU), i¢ kanat genisligi (IKG), discaoidal kayma (Discioidal Kayma), kiibital indeks
(KI), prekiibital indeks (PKI), dumb-bell indeks (DBI), radial indeks (RI), discoidal indeks (DI) ve discoidal ag1
(DA)’dir. Kanatlara ait karakterlerin otomatik 6l¢iimii BAB Bs200Pro programiyla yapilmigtir (Kambur, 2017).

3. Bulgular

32 ile ait populasyonlarda degerlendirilen 31 morfometrik karakterin tanimlayict istatistiki degerleri (genel
ortalamalari, standart hatalari, minimum ve maksimum degerleri) ac1, uzunluk ve indeks karakterleri i¢in olmak {izere
3 ayrn kategoride verilmistir. 31 standart morfometrik karakter i¢in Tiirkiye ortalamasina bakildiginda Al; 21,67, A4;
33,69, B3; 78,59, B4; 101,75, D7; 100,78, E9; 19,22, G7, 23,83, G18; 86,90, H12; 15,26, J10; 53,86, J16; 88,75, K19;
74,82, L13; 12,93, M17; 31,16, N23; 88,47, 026; 38,54, Q21; 38,81, DA; 10,86, Ki; 2,15, PKI; 2,78, DBI; 0,92, Ri;
1,68, PDK; 0,32, DIU; 1,66, RU; 3,51, A; 0,53, B; 0,25, C; 0,90, D; 1,98, IKU; 4,51, IKG; 2,02 olarak bulunmustur.
Her bir ile ait 31 morfometrik karakterin ortalamalari1 ve standart hatalar1 Tablo 1, Tablo 2 ve Tablo 3’te verilmistir.

Ornek verilerine uygulanan varyans analizi sonucunda diskriminant fonksiyonlar1 {izerinde etkili olan tiim
morfometrik karakterlerin onemlilik diizeyi tek degiskenli varyans analizi (ANOVA) ile desteklenmisti. ANOVA
sonuglarma gore gruplar arast varyasyonlar degerlendirildiginde 31 morfolojik karaktere gore gruplar arasindaki
farklilik 6nemli olarak bulunmustur (p<0,05). Populasyonlar bireysel verileri esas alinarak 31 morfolojik karaktere gore
MANOVA ile karsilastirildiginda en az bir karakter bakimidan tiim illerin birbirinden farkliligi énemli (p<0,05)
bulunmugtur. N23 karakterine gére Kirklareli, DA ve PDK karakterine gére Ardahan, IKU karakterine gore Gaziantep
ve Hatay, DBI karakterine gére Artvin, DiU na gére de Gaziantep illeri diger illerin populasyonlarindan ayrilmistir.
(p<0,05).

Bireysel veriler esas alinarak yapilan Cross validation test (Capraz dogrulama testi- CVT)’ e gdre ornekler
%58,1 oraninda gergek gruplarina atanmustir.

Diskrimnant fonksiyon analizinde 31 diskriminant fonksiyonu belirlenmistir. 31 fonksiyondan 29° u 6nemli
bulunmustur (p<0,05). Bu fonksiyonlardan birincisi toplam varyasyonun %69,4’tinli ikincisi ise %?22,8’ini
aciklamaktadir. ilk iki fonksiyonun toplam varyasyondaki payr %92,2°dir. Ayrica Her degisken ile herhangi bir
diskriminant fonksiyonu arasindaki kanonik korelasyon katsayilarinin bulundugu yapi matrisi incelendiginde en yiiksek
kanonik korelasyona sahip olan karakterlerin; birinci fonksiyonda discoidal ag1, pozitif yondeki discoidal kayma ve B3
ac1s1, ikinci fonksiyonda radial uzunluk, i¢ kanat uzunlugu, i¢ kanat genisligi ve D uzunlugunun oldugu belirlenmistir.

Orneklerin iki boyutlu ortamda dagilimini incelemek amaciyla ilk iki diskriminant fonksiyonu temel aliarak
iki boyutlu serpilme diyagrami ¢izilmistir (Sekil 1). Sekil 1 incelendiginde Ardahan ve Gaziantep orneklerinin diger
illerden ayrildig1 goriilmektedir. Bursa, Sakarya, Diizce, Ordu ve Artvin illerinin grup merkezleri ¢akismis ve i¢ ice
gecmislerdir Ardahan ve Isparta illeri birbirlerinden ve diger illerden ayri grup olusturmustur. Sinop, Eskisehir,
Kahramanmaras ve Nigde illerinin grup merkezleri ayrilmakla birlikte bu iller birbirleriyle ve diger illerle i¢ ice
gecmislerdir. Bu iller disinda Hakkari, Mugla, Bilecik, Kars, Van, izmir, Canakkale, Balikesir ve Antalya illerinin grup
merkezlerinin birbirleri ile ¢akistigi ve kesin sinirlar ile bir birlerinden ayrilmadigi gériilmektedir. Hatay ilinin grup
merkezi bu illerden ayrilmigtir. Ayni sekilde grup merkezleri ortiigerek bir grup olusturan diger iller Igdir, Zonguldak,
Konya, Amasya, Trabzon, Kirikkale, Kirklareli, Kastamonu, Mersin ve Bing6l’diir (Sekil 1).

Mabhalonobis uzakliklarina gore ¢izilen fenogramda ii¢ temel kolda 7 grup olusmustur. Sakarya, Ordu, Artvin,
Diizce Bursa populasyonlar1 bir grup; Hakkari, Mugla, Bilecik, Balikesir ve Antalya popiilasyonlar1 diger grubu
olusturmustur. Amasya, Kars, Mersin, Bingdl, Kirikkale, Konya, Igdir, Kirklareli ve Trabzon populasyonlari birlikte bir
grup olustururken Kastamonu, Eskisehir, Nigde popiilasyonlar1 bunlara bagh ikinci grubu; Van, izmir ve Hatay
populasyonlart bu iki gruba bagli bir diger grubu olusturmustur. Zonguldak, Sinop ve Kahramanmarag ile Ardahan,
Isparta ve Gaziantep populasyonlar1 diger populasyonlardan ayrilarak iki ayr1 grup olusturmuslardir (Sekil 2).
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Sekil 1. Populasyonlarin ayrisim (diskrimnant) fonksiyon analizi (DFA) ile iki boyutlu kiimelenmesi
4. Sonuglar ve tartisma

Yapilan 6l¢iimler soncunda olusturulan veri seti farkli istatistiksel analizler kullanilarak degerlendirilmistir.
Populasyonlari temsil eden 6rneklere iligkin verilerin ANOVA sonuglarina gére morfometrik karakterler populasyonlari
ayirmada onemli bulunmustur (p<0,05). Bu sonuglar kanat karakterlerinin bal arisi taksonomisinde 6nemli yer
tuttugunu bildiren literatiirler ile uyumludur (Alpatov, 1929; DuPraw, 1965; Ruttner, 1978).

Morfometrik karakterler kullanilarak yapilan arastirmalarda, Tiirkiye’de Samsun’dan iilkenin kuzeydogusuna
kadar olan kesiminde Apis mellifera caucasica, giineyde Suriye sinirindaki kiigiik bir alanda Apis mellifera syriaca,
Giineydogu Anadolu’da Apis mellifera meda, bunlar diginda kalan tiim bolgelerde ise Apis mellifera anatoliaca
alttlirlerinin yayilis gosterdigi bildirilmistir (Ruttner, 1988; Kandemir vd., 2000). Ayrica Trakya bolgesindeki bal arisi
populasyonlarinin Apis mellifera carnica ki ile yakin iliski gosterdigini ifade eden arastirma bulgulari mevcuttur
(Kandemir vd., 2000; Kandemir vd., 2005; Kekegoglu, 2007; Kekegoglu ve Soysal, 2007; Turan, 2011; Cakmak vd.,
2014). Tirkiye’nin mevcut art biyogesitliliginin yukarida belirtilen literatiir bildiriglerine gére yorumlanabilmesi igin
Tiirkiye’nin 7 farkli cografik bdlgesini temsil eden 32 ilden ornekleme yapilmistir. Ancak bu ¢alismanin sonuglari
yukaridaki literatiir bildirisleriyle uyum gostermemistir. Farkli bal aris1 alt tiirlerini temsil ettigi bilinen illerden alinan
orneklerin birbirleri ile ¢akistig1 goriilmiistiir.

Gruplarm 31 morfometrik karaktere gore MANOVA ile karsilastirildiginda en az bir karakter bakimimdan tiim
gruplarin birbirinden farkliligi 6nemli bulunmustur (p<0,05). MANOVA ile yapilan karsilagtirmalar sonucunda gruplar
arasinda en ¢ok farklihigm goézlendigi karakterler Kirklareli icin N23, Ardahan icin DA ve PDK, Hatay icin IKU, Artvin
i¢in DBI, Gaziantep icin iIKU ve DIU olarak belirlenmistir (p<0,05).

K1 karakteri gecmisten itibaren yapilan ¢alismalarda kullanilan ayirt edici Snemli bir karakterdir (Settar, 1983;
Ruttner, 1988; Kekegoglu, 2007; Karacaoglu ve Firatli, 1988; Genger ve Firath, 1999; Giiler ve Kaftanoglu, 1999;
Giiler vd., 2002; Sirali vd., 2003; Kandemir vd., 2005; Kekegoglu ve Soysal, 2010; Giiler 2010; Giiler vd., 2013; Koca
ve Kandemir, 2013). Caligmamiz kapsaminda Tiirkiye genelindeki KI degerlerine baktigimizda Sakarya en diisiik
ortalamay1 (1,92), Nigde ise en yiiksek ortalamayi (2,43) vermistir. Halbuki literatiir bildirisleri en yiiksek KI degerinin
Kirklareli popiilasyonuna ait oldugunu bildirmektedir (Kandemir vd., 2005). Karadeniz Bolgesi Ki karakteri
bakimindan kendi i¢inde degerlendirildiginde Bat1 Karadeniz’i temsil eden Sakarya (1,92), Diizce (2,01), Zonguldak
(1,96), Kastamonu (1,95) ve Sinop (1,97) illerinin birbirine yakin degerler verdigi gdze ¢arpmaktadir. Orta Karadeniz’i
temsil eden Amasya (2,11), Ordu (2,07), Trabzon (2,11) ile Dogu Karadeniz’i temsil eden Artvin (2,05) ve kismen
Dogu Karadeniz’ i temsil eden Ardahan (2,09) illerinin Ki degerleri birbirine yakin bulunmustur.
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Sekil 2. Populasyonlarim UPGMA fenogrami

Dogu Anadolu Bolgesi’ni temsil eden Kars (2,29), Igdir (2,27), Van (2,20), Hakkari (2,26) ve Bingdl (2,30) illerinin Ki
degerleri Karadeniz Bolgesi’ndeki illere gore daha yiiksektir. Akdeniz Bolgesi’ni temsil eden illere KI karakteri
yoniinden baktigimizda Hatay (2,35), K. Maras (2,37) ve Antalya (2,33) birbirine ¢ok yakin deger gostermistir. Diger
taraftan Mersin (2,27), Gaziantep (2,26), Ege’yi temsil eden Mugla (2,25) ve Bilecik (2,27) illeri ise birbirlerine daha
yakin degerler gdstermistir. Isparta (2,13) ise I¢ Anadolu Bélgesi’ni temsil eden Eskisehir (2,14) ve Kirikkale (2,13)
illeri ile yakin bulunmustur. KI degerine gére gozlenen bu sonuglar Ruttner (1988) ‘in i¢ Anadolu, Akdeniz ve Ege
Bolgesi’nin ayni irki (Apis mellifera anatoliaca) temsil ettigi diistincesini dogrulamaktadir.

KI degerlerine bakildiginda izmir (2.17) Settar (1983) ile birebir uyumlu iken Kekegoglu (2007) ‘nun izmir
icin bildirdigi Ki (2,14) degeri ile yakin deger gdstermistir. Bu calismada Antalya (2.33), Bingdl (2,30), Kastamonu
(1,95) ve Kahramanmaras (2,37) illeri igin bulunan KI degerleri Kandemir ve arkadaslarinin (2000) yaptig1 calismadaki
bulgularla (sirastyla 2,36- 2,26- 2,00- 2,40) paralellik gdstermistir. Eskisehir’ in KI degeri (2,14) Kekegoglu (2007) nun
bildirdigi KI (2,10) degerine yakindir. Tiirkiye’nin 55 farkli lokasyonundan alinan &rneklerle morfometri yontemi
kullanilarak yapilan bir ¢alismada populasyonlar1 ayirmada én kanat uzunlugu ve Ki karakterinin yeterli oldugu
belirtilmistir (Kekegoglu vd., 2007).

Simdiye kadar yapilan ¢aligmalarda Apis mellifera carnica igin Ki degerinin énemli bir kriter oldugu goze
carpmaktadir. Kandemir vd. (2005) tarafindan yapilan bir galismaya gore Kirklareli populasyonunun Ki degeri (2,71)
Avusturya 6rnekleriyle yakin deger (2,78) gostermistir. Kafkas drneklerinin de dahil edildigi bu calismada en yiiksek Ki
degerini Kirklareli’nin verdigi ve bu karakterin Kirklareli i¢in ayirt edici oldugu ifade edilmistir (Kandemir vd., 2005).
Bizim ¢alismamizda Kirklareli icin buldugumuz KI degeri (2,12) daha 6nceki calismalarda bildirilen degerlerden daha
diisiik ¢cikmistir (Giiler ve Kaftanoglu, 1999; Kandemir vd., 2005). Son yillarda yapilan yiiksek lisans tezinde elde
edilen bulgularda bu calismanin sonuglarini desteklemektedir (Giir, 2007). Bu sonuglar ¢alismamizin hipotezini
destekler nitelikte, gocer aricilik ve ticari ana ar1 satisi nedeniyle meydana gelen bozulmanin gostergesi olabilir.
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Bu calisma kapsaminda N23 en yiiksek ortalama ile Kirklareli populasyonu i¢in ayirt edici bir karakterdir.
Fakat bu karaktere gore bir ayrim gozlenmesine ragmen diskriminant fonksiyon analizine gore iki boyutlu ortamda
populasyonlarin dagilimi incelendiginde Kirklareli’nin ayr1 bir kiime olusturmadigi gézlenmistir. Giiler vd. (2010)
yapmis oldugu calisgmada B4 karakteri 105 ve tizerinde ise Apis mellifera carnica tanimlamasi yapilabilir sonucuna
varmistir. Ancak bu calismada B4 degeri (104,85) en yiiksek Kirklareli ilinde bulunmakla birlikte 105’in altinda
cikmistir. Ayrica Kirklareli’nin Igdir, Zonguldak, Konya, Amasya, Trabzon, Kirikkale, Kastamonu, Mersin ve Bing6l
illeriyle grup merkezi ¢cakismistir. Onceki ¢alismalarda Kirklareli’ yi de iceren Trakya bolgesi arilarmin Apis mellifera
carnica oldugu ifade edilmistir (Kandemir vd., 2000; Giiler ve Bek, 2002; Kandemir vd., 2005). 2014 yilinda yapilan
bir ¢aligmada ise Trakya’nin giineyindeki arilarin Apis mellifera anatoliaca, kuzeyindeki arilarin ise Apis mellifera
anatoliaca ile karigik olmakla birlikte Apis mellifera carnica ile yakin iligki gosterdigi ifade edilmistir (Cakmak vd.,
2014). N23 karakteri Kirklareli i¢in ayirt edici bir karakter olsa da kesin 1rk tanimlamasi yapmaya yeterli degildir. Bu
sonug Ruttner (1988)’1n bildirisiyle uyum gostermektedir. Ruttner (1988) Trakya bélgesi de dahil olmak iizere Istanbul-
Eskisehir-Isparta hattinin batisinda kalan kesimlerde bulunan bal arisinin A. m. anatoliaca’dan kismen ayrildigini ancak
tam olarak farkli bir alt tiir olarak tanimlanamayacagin bildirmistir.

DBI, Artvin ilinde en diisiik ortalamay1 vererek ayirt edici bir karakter olmasina ragmen iki boyutlu ortamda
Artvin ili ayr1 bir kiime olusturmadan grup merkezi Bursa, Diizce, Ordu ve Sakarya illeri ile ¢akigmistir. Bazi
literatiirlere baktigimizda Artvin’ in, Ardahan ile birlikte Anadolu’daki Apis mellifera caucasica’ y1 temsil ettigi
bildirilmistir (Ruttner, 1988; Giiler, 2001; Giiler vd., 2002). Son yillarda yapilan bir bagka calismada ise Tiirkiye nin
Kirklareli *den Artvin’e kadar uzanan kuzey kiyist boyunca yayilis gosteren bal aris1 populasyonunun Apis mellifera
anatoliaca oldugu ifade edilmistir (Cakmak vd., 2014). Bu g¢eliskili sonuglar gocer ariciigin ve ticari ana ari
yetistiriciliginin bir sonucu olarak Tiirkiye bal aris1 biyogesitliliginin heterojen bir yapt kazandigin1 veya Tiirkiye’de
yayilis gosteren bal arisi alt tlirlerinin farkli iklim ve cografik yapiya gore dagilim gosterdigini diigiindiirmektedir.
Trakya bolgesi ozellikle Kirklareli’nin hangi ki temsil ettigini kesin olarak belirleyebilmek i¢in genis molekiiler
teknikleri iceren kapsamli c¢aligmalar ile Orneklemenin kapali ceplerin oldugu ve goger ariciliktan etkilenmeyen
bolgelerden yapilmasi gerekmektedir.

Ardahan i¢in DA ve PDK karakterlerinin ortalamasinin en yiiksek degeri vermesi, Gaziantep i¢in IKU ve DIiU
karakterlerinin ortalamasinin en diisiik degeri vermesi iki ilin grup merkezlerinin ayrilmasinda bu karakterlerin ayirt
edici oldugunu ortaya koyan bir gosterge olarak degerlendirilebilir. iki boyutlu ortamda populasyonlarin ayrilmasinda
Ardahan ve Gaziantep orneklerinin grup merkezleri diger illerden ayrilmistir. Daha onceki ¢alismalarda Tiirkiye nin
kuzeydogusu ile giineydogusunun birbirinden ayrildigi, kuzeydoguda Apis mellifera caucasica giineydoguda ise Apis
mellifera meda alttiirlerinin var oldugu bildirilmistir (Ruttner, 1988, Kekegoglu, 2007; Kandemir vd., 2000; Giiler vd.,
2002; Giiler ve Bek 2002; Siral1 vd., 2003; Koca ve Kandemir, 2013; Ozbakir, 2011; Koca ve Kandemir, 2013).
Karadeniz Bolgesini temsil eden illerin (Sakarya, Diizce, Zonguldak, Kastamonu, Sinop, Amasya, Ordu, Trabzon,
Artvin ve Ardahan) A4 degeri 33’ iin ilizerinde ¢ikmustir. Giiler vd., (2010) A4 karakterinin degeri 33 ve lizerindeyse
Apis mellifera caucasica, altinda ise “Kafkas degildir” ifadesini kullanmigtir. Ancak bu c¢aligmada Mersin, Hakkari,
Bingol, Antalya, Eskisehir, Kirikkale, Konya, Mugla, Izmir, Balikesir, Bursa, Bilecik illerinin de A4 degeri 33’iin
iizerinde bulunmustur. Bu sonu¢ Giiler vd., (2010)’ nin ifadesi ile g¢elismektedir. Veya bu sonu¢ Dogu Karadeniz
disinda Bat1 Karadeniz, Orta Anadolu, Ege ve Marmara Bolgesinin goger aricilik ve ticari ana ar1 yetistiriciliginden
etkilendiginin bir goéstergesidir. Settar (1983), Ege Bolgesi’ nde yaptigi ¢alismada A4 karakterinin ortalama degerini
33,53 bulmustur. Settar (1983) yalnizca Ege Bolgesi’nden aldigi 6rnekler ile yapmis oldugu aragtirmalar sonunda Ege
Bolgesi’ nde bulunan bal arist wrkimin Apis mellifera caucasica ve Apis mellifera ligustica arasinda bir gegis
populasyonu oldugunu bildirmistir. Uzunov vd., (2009)’ nin yapmis oldugu calismada Italyan ve Kafkas aris1 i¢in A4
acisini sirastyla 31,6 ve 35,0 olarak belirtmistir.

Agc1 karakterlerini Onceki ¢aligsmalarla karsilastirdigimizda Eskisehir i¢in D7 (100,37), E9 (19,69) ve J16
(89,07) karakterleri Genger ve Firatli (1999)’ nin bildirigleriyle (sirasiyla 100,35- 19,61- 90,87) uyumlu bulunmustur.
Yine ayni ¢alismada Kafkas arisi i¢in bildirilen D7 (103,01), E9 (19,18) ve J16 (88,97) karakterlerinin degerleri Artvin
(strasiyla 102,67- 19,74- 89,05) ve Ardahan (101,44- 20,07- 86,41) illeri i¢in birbirleriyle yakin bulunmugtur. Uzunluk
ve ag1 Ol¢iimiine dayanan morfometrik yontem kullanilarak Tiirkiye’deki bal arisi alttiirlerini tanimlamaya yonelik
calismalarin tiimiinde Tiirkiye’ nin kuzeydogusunda Apis mellifera caucasica oldugu bildirilmektedir (Ruttner, 1988;
Kandemir vd., 2010; Giiler ve Bek, 2002; Kandemir vd., 2005). Ancak kanonikal varyans analizine gore ¢izilen iki
boyutlu grafikte ve UPGMA fenograminda Artvin ve Ordu birlikte bir grup olustururken Ardahan ve Trabzon
birbirinden bagimsiz ayri gruplar olusturmustur. Bu sonuglara gore Tiirkiye’ nin kuzeydogusundaki her ilde Apis
mellifera caucasica bulunmadigini veya buradaki lokasyonlarin da aricilik faaliyetlerinden etkilendigini gostermektedir.

MANOVA sonuglarina gore Hatay IKU karakteri bakimindan diger illerin ar1 populasyonlarindan farklilik
gostermistir (p<0,05). DFA’ne gore ¢izilen iki boyutlu dagilim grafiginde ise Hatay ili diger illerden kismen ayrilarak
kenarda kiimelenmekle birlikte tam olarak ayri bir grup olusturmamistir. Bu ¢caligmada Van i¢in A4 (32,98), E9 (19,29),
L13 (13,07) ve N23 (88,98), Hakkari i¢in D7 (100,61), E9 (19,85), K19 (76,90) ve L13 (12,78), Hatay i¢in A4 (32,28),
B4 (101,68), D7 (99,70), E9 (19,03), ve Ki (2,35) karakterleri Ozbakir [86]° n bu iller icin belirttigi degerler ile yakin
sonuglar vermistir. Ozbakir (2011) calismasinda Hatay grubunun Suriye gruplar arasinda serpilme gosterdigini
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dolayistyla Hatay’da bulunan bal aris1 populasyonlarinin Apis mellifera syriaca olabilecegini belirtmistir. Ayrica Van
ve Hakkari gruplarinin da Apis mellifera meda ile benzerlik gosterdigini vurgulamustr.

Koca (2012) Hatay ve Hakkari’den aldiklar1 &rnekleri Iran ve Kuzey Irak rnekleri ile karsilastirdiginda iran
orneklerinin %1,7” sinin Dogu ve Giineydogu Anadolu’daki 6rnekleri ile ¢akistigii ortaya koymustur. Ozbakir (2011)
yaptig1 calismada ise Suriye ve Iran’dan aldig1 6rnekleri Hatay, Urfa, Mardin illerinden aldig1 6rnekler ile karsilastirmis
ve bu illerden alinan 6rneklerin Suriye’ den alinan 6rneklerle ortlistiigiinii bildirmistir. Bu ¢aligma kapsaminda Hatay
ilinden alman &rneklerin morfometri sonuglart Ozbakir (2011)’1n ¢aligmasiyla birebir drtiigmiistiir. Bu sonuglar eski
orneklere dayanarak Bodenheimer (1941) tarafindan yapilan Tiirkiye’'nin giineyinde Apis mellifera syriaca
bulundugunu ifade eden bildirisleri de destekler niteliktedir. Kandemir ve arkadaslarinin COI ve CtyB genleri ile
yaptig1 molekiiler ¢aligmada ise Tirkiye’ den aldiklar1 334 6rnegin 328 inin ise Apis mellifera meda oldugunu
bildirmistir (Kandemir vd., 2006a,b). Bu ¢alismada diskriminant fonksiyon analizi sonucu olusturulan boyutlu serpilme
diyagrami dikkate alindiginda Gaziantep’in diger illerden belirgin bir sekilde ayrilmasi, yine ayn sekilde Hatay’in diger
illerden ayr1 bir kiime olusturmasi Tiirkiye’nin giineydogusunda farkli iki alt tiir (A. m. syriaca ve A. m. meda)’iin etkisi
olduguna isaret etmektedir (Ruttner, Palmer vd., 2000; Kandemir vd., 2000; Kandemir vd., 2006a, 2006b; Adl vd.,
2007; Koca ve Kandemir, 2013)

Bu ¢alismanin sonuglar1 6nceki arastirma sonuglarint desteklemekle birlikte artan aricilik faaliyetleri ve ana ar1
ticaretinin etkisiyle biyocesitlilikte yer yer farklilasmalar oldugu ve birgok ara formlarm olustugu dikkati ¢ekmektedir.
Gaziantep, Hatay ve Ardahan digindaki illerin grup merkezleri kismen ¢akisarak i¢ ice gegmeler olusturmuslardir.
Gerek UPGMA fenogrami gerekse DFA’ne gore gizilen iki boyutlu dagilim grafigi {izerinde Tiirkiye nin
kuzeydogusunda yer alan Artvin, Ardahan ve Trabzon illerinin her birinin ayr1 ayr gruplarda ve farkli bolgelerden iller
ile grup olusturmasi, en yiiksek CI degeri Kirklareli popiilasyonunda beklenirken CI degerinin beklenin altinda ¢ikmasi
onceki arastirma sonuglart ile ¢elismektedir. CI degerinin kuzeyden giineye indikce artmasi bal aris1 biyogesitliliginin
cografik ve iklimsel yapi ile de yakin iliskili oldugunu diigiindiirmektedir. Diger taraftan her ne kadar yazili kayitlar
olmasa da aricilarin disaridan ana ari satin aldigi ya da iilkemize yakin smirlar arasinda ar1 gegisgleri oldugu
bilinmektedir. Bu durumun 6nlenebilmesi i¢in acilen yasal dnlemlerin alinmasi, gocer aricilik faaliyetlerinin kontrollii
olarak yapilmasi, 6zellikle farkli alt tiirlerin bulundugu cografik sinirlar igerisinde yoreye 6zgii ana ar1 kullaniminin
yayginlastirilmast gerekmektedir.
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Al Ad B3 B4 D7 E9 G7 G18 H12
X + Sx X + Sx X+ Sx X+ Sx X + Sx X+ Sx X + Sx X + Sx X+ Sx
SiraNo iL N (Min.-Max.) (Min.-Max.) (Min.-Max.) (Min.-Max.) (Min.-Max.) (Min.-Max.) (Min.-Max.) (Min.-Max.) (Min.-Max.)
21,08+0,38 34,58+0,26 79,98+0,34 101,46+0,54 102,33+0,28 19,41+0,15 23,44+0,10 87,64+0,39 14,61+0,23
1 Sakarya 134 (8,47-32,88) (28,51-42,87) (70,26-92,64) (74,18-119,03) | (93,27-110,47) | (15,14-23,16) | (20,52-25,87) (76,20-99,62) | (8,72-22,78)
21,75+0,40 34,11+0,26 79,65+0,38 101,67+0,65 101,13+0,33 19,09+0,20 23,39+0,12 87,48+0,43 15,38+0,21
2 Diizce (9,91-35,10) (24,88-42,66) (68,31-89,64) (78,69-125,59) | (91,51-114,08) | (11,70-26,39) | (19,75-27,22) (72,75-99,52) (10,02-
135 22,62)
21,86+0,36 33,80+0,25 78,69+0,42 101,26+0,50 100,70+0,36 19,04+0,15 24,26+0,16 87,39+0,45 16,50-0,24
3 Zonguldak (10,74-31,14) (25,52-42,48) (69,57-92,74) (85,70-116,47) | (90,19-111,31) | (13,03-22,70) | (20,48-29,98) (70,24-97,22) (11,05-
123 24,41)
20,08+0,29 33,69+0,21 79,74+0,28 101,50-0,46 100,66+0,25 19,21+0,15 23,77+0,09 86,74+0,27 15,07+0,19
4 Kastamonu 223 (10,23-35,45) (26,99-46,91) (68,20-90,84) (78,64-123,52) | (86,90-110,45) | (10,76-27,03) | (20,39-27,15) (75,94-98,27) | (7,16-22,46)
20,84+0,36 33,59+0,26 79,62+0,37 101,92+0,51 101,21+0,31 19,20+0,18 23,53+0,11 86,96+0,40 15,37+0,23
5 Sinop (10,67-31,58) (26,66-43,73) (68,95-89,12) (88,17-116,05) | (90,32-109,31) | (13,02-24,33) | (20,85-26,65) (76,20- (10,11-
117 101,03) 22,16)
21,23+0,44 33,56+0,24 80,38+0,35 103,10+0,55 102,84+0,30 18,99+0,19 23,62+0,11 88,11+0,44 14,91+0,24
6 Amasya (9,53-33,96) (26,97-41,18) (70,79-91,05) (89,43-117,37) | (93,44-112,76) | (15,34-25,17) | (20,00-27,92) (74,55- (9,20-21,63)
134 107,33)
22,22+0,42 33,33+0,30 78,78+0,35 103,41+0,54 100,55+0,28 18,92+40,19 23,66+0,11 87,77+0,46 15,13+0,25
7 Ordu (10,67-35,79) (26,92-42,19) (69,26-94,06) (82,66-117,68) | (92,04-107,77) | (13,60-23,92) | (19,34-26,81) (73,41- (8,14-22,18)
132 103,99)
21,09+0,38 33,21+0,22 77,23+0,43 100,79+0,53 99,71+0,39 19,17+0,19 23,92+0,12 87,48+0,43 15,50+0,24
8 Trabzon 134 (12,15-32,81) (26,02-39,68) (61,93-90,16) (77,73-117,89) | (87,47-113,23) | (12,11-24,26) | (17,85-27-19) (72,12-95,69) | (8,70-20,99)
20,87+0,40 35,30+0,23 79,50+0,32 100,94+0,50 102,67+0,30 19,74+40,15 22,98+0,11 87,98+0,35 14,55+0,22
9 Artvin (8,27-35,18) (27,91-41,80) (71,43-91,14) (84,99-113,05) | (95,24-114,18) | (15,75-24,12) | (19,83-27,28) (77,74- (7,88-21,86)
135 106,88)
21,67+0,39 34,35+0,28 79,67+0,41 103,08+0,56 101,44+0,36 20,07+0,20 23,21+0,13 85,434+0,40 15,21+0,28
10 Ardahan 124 (8,14-34,78) (27,10-42,08) (66,67-90,39) (84,69-122,13) | (92,32-112,52) | (13,41-27,01) | (19,34-26,53) (70,73-96,37) | (8,47-25,70)
22,17+0,42 33,31+0,25 78,14+0,37 103,35+0,54 100,03+0,35 19,79+0,17 24,04+0,12 84,144+0,32 15,00+0,23
11 Kars 132 (11,89-44,37) (26,85-40,96) (65,12-89,66) (89,34-118,73) | (87,60-109,90) | (15,26-24,35) | (20,31-28,14) (73,04-92,68) | (7,74-22,52)
22,71+0,39 34,09+0,25 79,01+0,38 100,79+0,57 100,47+0,30 19,40+0,16 23,46+0,13 87,02+0,40 15,70+0,24
12 Igdir 130 (10,89-34,49) (26,44-42,14) (70,41-90,98) (84,78-121,84) | (93,27-109,53) | (13,53-24,65) | (20,01-27,01) (74,05-99,82) | (8,89-21,81)
20,87+0,56 32,98+0,32 77,14+0,44 104,43+0,64 99,78+0,40 19,29+0,20 23,79 140,13 85,94+0,48 15,07+0,27
13 Van (6,74-42,30) (23,84-42,56) (49,24-87,79) (82,13-123,98) | (71,08-110,04) | (12,33-27,42) | (20,01-29,96) (73,09- (7,05-25,62)
138 104,25)
23,89+0,60 33,78+0,31 78,41+0,45 103,31+0,72 100,61+0,44 19,85+0,24 24,29+0,16 85,89+0,46 14,76+0,30
14 Hakkari 74 (13,49-39,98) (28,38-40,37) (67,54-90,62) (87,15-116,55) | (91,65-114,05) | (13,65-25,09) | (21,05-26,91) (74,14-94,97) | (8,85-20,25)
21,36+0,60 35,24+0,46 76,14+0,45 98,40+0,96 98,98+0,47 19,18+0,28 24,30+0,19 85,56+0,57 14,97+0,41
15 Bingol 50 (12,91-33,69) (29,16-43,10) (68,15-84,22) (83,33-117,59) | (92,37-107,55) | (13,90-23,20) | (22,08-28,35) (74,90-95,23) | (7,95-22,52)
21,43+0,49 32,40+0,30 76,97+0,43 103,06+0,78 100,35+0,39 19,25+0,23 24,20+0,14 85,39+0,40 15,77+0,28
16 Gaziantep (10,41-32,42) (23,70-39,70) (66,60-86,22) (77,03-128,07) | (90,83-109,52) | (14,24-24,15) | (21,05-27,15) (75,04-95,46) (10,31-
86 21,98)
20,75+0,40 32,28+0,23 76,07+0,33 101,68+0,58 99,70+0,32 19,03+0,20 24,14+0,12 88,28+0,46 15,33+0,23
17 Hatay (9,43-32,41) (26,66-42,40) (67,50-89,59) (79,42-114,97) | (89,77-110,95) | (12,41-25,48) | (20,50-28,83) (72,10- (8,38-21,52)
135 105,37)
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21,66=0,44 32,70+0,28 77,0620,39 103,30+0,55 100,24%0,36 19,1120,20 24,38%0,13 87,71%0,46 15,38+0,31
18 Maras 109 (10,72-32,60) | (24,61-4071) | (69,22-9243) | (86,47-11523) | (89,11-110,20) | (13,79-23,92) | (2046-27,48) | (74,64-97,97) | (8,46-23,93)
22,85%0,36 33,63+0,28 78,43%0,35 103,40-0,58 100,26£0,31 | 20,04+0,16 24,0520,12 86,48+0,34 15,0120,23
19 Mersin (12,98-3361) | (2582-47,12) | (6556-89,70) | (77,33-121,33) | (89,47-109,69) | (15,53-26,06) | (20,96-27,16) (64,78- (8,86-22,85)
135 100,64)
22,26+0,39 34,03+0,28 77,58+0,35 100,26+0,58 100,49+0,33 19,35+0,16 24,16+0,11 85,64+0,35 14,69+0,25
20 Antalya 135 (9,85-32,79) | (24,51-43,27) | (6591-9320) | (84,26-115,85) | (91,58-100,51) | (14,57-25,68) | (17,79-27,53) | (76,93-97,88) | (9,19-24,.21)
22,63%0,36 34,2620,25 79,5820,35 100,62%0,58 101,37£0,34 18,97£0,17 23,8520,11 86,8120,34 14,86£0,25
21 Isparta 128 (14,31-32,74) | (26,58-40,60) | (68,38-88,68) | (85,24-114,01) | (91,64-11142) | (13,78-23,36) | (20,08-26,88) | (76,79-97,59) | (9,01-21,35)
21,69+0,38 33,73+0,25 78,00+0,38 102,90+0,61 100,37+0,34 19,69+0,18 24,14+0,13 83,55+0,46 15,05£0,23
22 Eskisehir | 130 (9,99-35.14) | (26,21-40,93) | (6842-87,67) | (83,43-120,71) | (91,39-108,84) | (14,38-25,74) | (21,10-28,66) | (70,88-98,48) | (7,80-23,15)
2144041 33,87+0,22 79,06+0,37 100,27+0,50 100,30+0,29 18,33%0,19 24.22+40,11 87.61£0,35 | 15,38+0,21
23 Kirikkale (10,75-3521) | (26,38-40,99) | (65,98-89,04) | (87,51-115,18) | (93,65-111,05) | (12,66-24,72) | (20,66-27,57) (66,55- (10,02-23,25)
135 97,56)
21,95+0,44 32,94+0,24 77,29+0,38 102,51+0,55 100,24=0,36 18,72+0,16 24,48=0,13 86,03£0,37 | 15,99+0,24
24 Nigde (10,93-38,07) | (2583-40,56) | (68,13-88,16) | (84,81-115,65) | (91,07-108,79) (14,86- (18,84-28,33) (77.45- (7,70-21,89)
133 23,24) 97,79)
21,5240,42 34,68+0,26 79,07+0,32 99,83+0,55 101,63+0,30 19,32+0,16 23,67+0,10 86,5640,33 | 15,11+0,21
25 Konya (8,65-35,55) (26,36-42,47) | (69,92-88,21) | (79,21-11576) | (89,99-110,00) (14,07- (20,15-26,75) (75,69- (10,24-22,01)
134 23,38) 99,16)
22,60+0,41 34,110,24 78,87+0,42 100,89+0,64 101,30+0,39 18,72+0,18 23,41%0,12 86,0740,37 | 15,54%0,25
26 Mugla (12,23-3557) | (28,69-40,71) | (67,25-90,90) | (82,55-120,20) | (90,57-113,22) (13,83- (20,42-26,94) (78,04- (6,21-22,81)
123 24.97) 97,89)
21,47£0,47 34,7320,23 78,5320,38 99,4820,62 100,80+0,36 18,35£0,17 24.23%0,12 88,30£0,42 | 14,67+0,24
27 fzmir (8,60-35,78) (28,56-40-56) | (67,42-89,67) | (82,91-118,29) | (88,15-111,62) (14,32- (20,95-28,10) (76,39- (7,05-23,02)
129 24,61) 101,17)
21,68£0,47 33,9920,25 78,87+0,33 100,71=0,63 100,38%0,30 19,23£0,21 23,64=0,10 88,60+0,42 | 14,36+0,24
28 Balikesir (6,99-41,36) (27,55-40,15) | (70,22-88,13) | (83,44-114,96) | (90,63-109,48) (13,06- (20,21-26,23) (75,89- (7,89-21,16)
134 27,01) 105,19)
21,590,42 34,1520,30 79,5220,45 100,64=0,62 101,990,37 18,74+0,22 24,5020,13 88024038 | 16,21%0,25
29 Bursa (10,67-32,84) | (27,26-47,16) | (67,49-92,68) | (80,66-119,28) | (92,84-112,62) (12,47- (19,57-27,42) (79,06- (9,26-26,30)
122 25,65) 101,69)
22,30£0,45 31,8620,31 78,63%0,39 102,53%71 100,82+0,37 18,73%0,20 23,57%0,12 87724042 | 16,0120,23
30 Canakkale (11,16-39,41) | (23,79-41,39) | (64,94-89,75) | (79,66-120,30) | (88,28-100,66) (12,85- (20,59-26,98) (75,90- (7,69-22,17)
134 25,59) 101,46)
21,8120,45 34,20+0,23 78,33%0,39 99,87+0,59 100,55+0,36 19,00£0,16 24,05%0,11 86,5240,31 | 14,79+0,24
31 Bilecik (13,16-35,89) | (25,61-41,53) | (68,35-93,54) | (79,59-117,86) | (92,25-112,36) (15,15- (20,94-27,79) (77,70- (8,80-22,79)
133 24,15) 98,27)
21,94%0,39 32,2240,29 77,92%0,36 104,85%0,62 99,91+0,34 20,29+0,20 23,800,10 86,50£0,43 | 16,48+0,22
32 Kirklareli (11,43-32,36) | (23,00-42-29) | (64,54-88,04) | (90,84-126,24) | (86,40-107,39) (13,79- (20,83-26,78) (75,88- (9,45-21,47)
129 26,41) 100,78)
21,67£0,07 33,69+0,05 78,59+0,07 101,75%0,11 100,78%0,06 19,22+0,03 23,83%0,02 86,90£0,07 | 15,26+0,04
TOTAL (6,74-44,37) (23,09-47,16) | (49,24-94,06) | (74,18-128,07) | (71,08-114,18) (10,76- (17,79-29,98) (64,78- (6,21-26,30)
4079 27,42) 107,33)
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Tablo 2 (devam). On kanat agilarinmn iller bazinda ortalama, standart hata, minimum ve maksimum degerleri

J10 J16 K19 L13 M17 N23 026 Q21 DA
X + Sx X + Sx X + Sx X + Sx X + Sx X + Sx X + Sx X + Sx X + Sx
SiraNo iL N (Min.-Max.) (Min.-Max.) (Min.-Max.) (Min.-Max.) (Min.-Max.) (Min.-Max.) (Min.-Max.) (Min.-Max.) (Min.-Max.)
56,38+0,43 91,03+0,40 73,01+0,36 13,46+0,16 33,35+0,49 89,74+0,42 38,44+0,40 37,11+0,17 15,02+0,15
1 Sakarya 134 (42,57-70,27) (79,70-103,59) (61,73-82,28) (9,01-18,48) (19,94-48,02) (76,00-102-92) (28,99-50,60) (32,13-43,29) (10,34-19,11)
53,27+0,48 87,06+0,56 74,71+0,34 13,01+0,23 32,57+0,51 88,50+0,46 41,53+0,53 36,88+0,18 13,68+0,14
2 Diizce 135 (35,41-70,71) (70,95-104,65) (65,01-85,83) (4,93-23,20) (18,09-51,61) (76,40-99,93) (23,74-56,81) (32,47-43,58) (9,39-17,61)
54,87+0,45 86,60+0,61 76,99+0,39 12,36+0,24 29,78+0,64 89,19+0,50 35,71+0,42 36,74+0,19 9,46+0,17
3 Zonguldak 123 (45,09-66,77) (70,11-104,41) (66,47-88,68) (8,22-24,08) (14,87-46,35) (74,96-101,96) (22,13-47,73) (32,57-41,24) (5,36-14,53)
54,22+0,33 87,66+0,37 73,79+0,30 13,81+0,17 33,64+044 87,59+0,34 39,10+0,32 36,40+0,14 8,04+0,10
4 Kastamonu 223 (40,01-73,24) (73,52-105,97) (63,36-86,91) (6,58-19,08) (15,65-49,64) (75,05-105,38) (26,90-55,68) (31,05-41,39) (3,49-13,41)
55,06+0,43 92,20+0,49 73,92+0,35 13,12+0,26 30,79+0,58 90,93+0,45 37,77+0,43 36,31+0,20 5,67+0,15
5 Sinop 117 (45,13-72,04) (76,96-104,78) (65,70-84,88) (5,55-23,76) (16,99-51,42) (72,90-105,91) (27,83-52,95) (31,88-43,66) (0,00-9,68)
52,72+0,39 84,45+0,49 75,56+0,39 13,09+0,19 29,05+0,38 84,76+0,48 36,43+0,39 36,96+0,20 9,92+0,15
6 Amasya 134 (42,24-66,67) (69,71-95,55) (63,45-88,65) (7,63-19,30) (21,24-42,53) (71,19-101,85) (26,90-52,41) (32,36-47,24) (5,27-15,02)
54,424+0,57 90,94+0,59 74,99+0,38 12,32+0,19 32,04+0,44 90,28+0,58 40,49+0,59 36,75+0,18 14,19+0,15
7 Ordu 132 (41,26-80,97) (71,76-108,41) (62,90-87,09) (5,94-19,08) (18,70-44,98) (71,53-107,00) (25,07-64,49) (31,12-44,35) (9,02-18,57)
52,67+0,46 90,27+0,46 75,46+0,42 12,35+0,20 30,54+0,55 90,50+0,44 38,58+0,43 36,20+0,20 8,32+0,20
8 Trabzon 134 (42,99-77,69) (75,86-108,01) (64,22-92,83) (7,22-20,51) (14,39-52,25) (78,10-101,41) (23,47-56,87) (30,94-43,26) (1,78-13,83)
53,60+0,49 89,05+0,41 73,29+0,41 12,46+0,19 28,45+0,45 88,85+0,44 36,29+0,42 36,13+0,18 13,94+0,12
9 Artvin 135 (43,13-73,93) (77,72-102,16) (63,22-88,53) (6,78-19,83) (16,80-46,48) (74,29-103,32) (21,15-55,62) (30,97-41,93) (9,69-17,74)
53,20+0,47 86,41+0,51 74,99+0,46 11,65+0,24 27,24+0,52 86,51+0,50 39,06+0,40 37,53+0,20 17,78+0,15
10 Ardahan 124 (39,18-66,75) (69,69-102,85) (65,95-94,46) (4,21-19,25) (16,32-41,56) (73,75-101,99) (26,86-52,12) (31,66-44,25) (12,59-21,27)
54,18+0,48 89,28+0,48 74,76+0,44 12,80+0,20 32,80+0,56 88,68+0,52 38,76+0,40 36,80+0,23 9,83+0,15
11 Kars 132 (42,78-69,78) (72,69-103,66) (62,53-90,78) (7,61-17,93) (19,69-54,14) (72,17-104,68) (24,29-51,34) (32,43-43,01) (5,48-13,82)
54,00+0,45 90,35+0,50 75,20+0,37 12,39+0,25 32,00+0,61 89,59+0,47 39,35+0,47 36,98+0,18 8,85+0,14
12 Igdir 130 (44,14-67,96) (79,02-107,06) (64,94-85,24) (5,66-22,81) (10,87-54,78) (78,29-104,48) (24,87-53,39) (32,67-43,07) (4,43-13,48)
54,88+0,67 88,49+0,52 74,90+0,45 13,07+0,21 32,23+0,52 88,98+0,48 39,70+0,55 37,55+0,21 10,64+0,19
13 Van 138 (36,04-89,55) (68,85-105,12) (60,44-90,74) (6,02-21,33) (14,70-48,75) (72,41-104,18) (24,25-63,58) (31,15-44,24) (1,26-18,18)
55,82+0,65 85,724+0,67 76,90+0,50 12,78+0,24 30,26+0,54 85,80+0,55 37,78+0,62 38,29+0,29 12,04+0,18
14 Hakkari 74 (46,88-72,74) (71,19-97,95) (63,80-87,56) (8,48-18,34) (17,97-48,42) (74,72-96,33) (26,01-53,88) (32,55-44,01) (9,09-16,19)
53,11+0,66 90,24+0,80 75,28+0,73 13,10+0,29 31,51+0,64 87,52+0,80 36,50+0,70 37,01+0,29 9,74+0,23
15 Bingol 50 (41,57-62,83) (72,24-98,94) (65,77-88,26) (9,02-19,32) (22,23-41,18) (76,13-99,88) (25,56-51,77) (32,97-41,18) (6,19-12,43)
52,09+0,55 84,68+0,70 77,06+0,44 12,48-0,19 29,08+0,42 84,3440,52 39,08+0,60 37,81+0,22 16,43+0,18
16 Gaziantep 86 (42,61-66,26) (70,38-102,14) (67,25-87,50) (9,56-19,32) (19,43-42,47) (74,27-96,87) (24,99-50,25) (33,70-43,16) (12,96-20,25)
51,66+0,47 88,66+0,50 75,36+0,39 12,65+0,19 30,95+0,47 87,69+0,57 37,60+0,47 37,28+0,20 10,58+0,12
17 Hatay 135 (40,56-71,87) (66,53-104,15) (58,47-87,36) (5,14-18,07) (17,54-47,69) (63,86-100,95) (26,54-59,49) (31,27-42,86) (6,29-14,25)
53,17+0,50 88,68+0,63 75,90+0,50 13,51+0,25 34,26+0,61 86,93+0,47 36,94+0,60 37,06+0,20 6,29+0,16
18 Maras 109 (38,75-70,36) (70,61-106,46) (63,80-87,56) (7,61-21,72) (23,55-49,95) (74,90-99,20) (23,20-53,23) (32,25-44,06) (0,90-12,86)
53,75+0,42 87,47+0,46 75,20+0,39 12,72+0,18 32,05+0,49 88,17+046 35,64+0,49 36,41+0,19 9,70+0,17
19 Mersin 135 (38,81-66,07) (73,81-100,30) (62,04-90,55) (8,62-20,55) (18,77-51,38) (76,62-100,43) (23,37-54,90) (30,92-43,62) (3,60-13,70)
54,57+0,45 87,42+0,43 74,45+0,40 13,39+0,19 30,22+0,47 86,95+0,42 39,29+0,41 37,15+0,18 11,50+0,14
20 Antalya 135 (42,51-68,89) (76,69-102,67) (65,75-92,89) (7,40-19,38) (19,67-54,08) (73,26-99,93) (26,86-51,84) (27,51-41,38) (7,57-15,29)
54,22+0,50 89,34+0,43 74,41+0,40 12,52+0,17 29,44+0,37 88,83+0,41 38,17+0,39 36,70+0,17 16,00+0,15
21 Isparta 128 (45,65-72,27) (78,25-101,36) (66,62-86,55) (8,62-19,95) (16,08-41,72) (78,82-100,12) (27,35-49,57) (31,45-43,34) (11,57-20,76)
53,65+0,45 89,07+0,44 74,78+0,34 11,95+0,23 29,96+0,59 89,35+0,40 38,81+0,43 37,23+0,18 6,06+0,12
22 Eskigehir 130 (41,17-70,00) (71,87-101,53) (63,92-85,94) (5,03-19,48) (16,19-43,88) (75,57-100,25) (27,44-54,68) (31,87-44,42) (1,88-9,61)
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52,84-0,54 85,2340,50 74,4620,37 13,85+0,19 29,74+0,44 86,39+0,46 40,87+0,49 35,87%0,17 9,55+0,11
23 Kirkkale | 135 | (3536-78,82) | (70,97-101,17) | (62,60-88,81) | (8,60-20,25) | (19,99-4537) | (73,54-101,59) | (26,50-56,21) | (31,93-40,85) (6,44-12,82)
51,96+0,47 88,3620,52 75,87+0,42 13,47%0,19 32,20%0,62 87,85+0,40 38,910,48 37,08%0,17 8,02%0,14

24 Nigde 133 | (40,03-66,84) | (74,62-103,20) | (61,30-90,15) | (8,88-18,70) | (19,54-51,77) | (76,43-98,96) | (26,51-51,38) | (32,94-42,28) (2,31-12,53)
53,03£0,43 87,77+0,49 75,0420,34 12,55£0,16 29,1020,41 85,3540,44 39,24+0,42 36,8120, 15 9,1120,14

25 Konya 134 | (42,32-69,96) | (73,19-101,65) | (63,00-8657) | (8,60-17,20) | (19,34-4349) | (73,32-97,13) | (21,95-52,13) | (31,52-41,11) (4,43-12,58)
53,56+0,52 90,53+0,48 73,79+0,36 12,33+0,18 29,09+0,51 89,83+0,44 37,86+0,43 36,54+0,19 11,93+0,16

26 Mugla 123 | (41,66-7151) | (76,63-103,00) | (63,82-84,03) | (543-17,67) | (12,09-4558) | (73,84-102,28) | (2557-53,62) | (30,58-41,02) (7,25-17,04)
55,11=0,53 91,12+0,45 73,77+0,38 13,97+0,20 32,200,49 90,07+0,43 38,33+0,45 37,3240,18 11,3540,16

27 fzmir 129 | (42,73-83,54) | (80,45-107,50) | (61,63-87,69) | (8,47-20,20) | (19,53-44,12) | (76,26-103,37) | (26,34-5559) | (32,28-43,62) (7,25-15,30)
55,75%0,54 90,77+0,44 73,3120,41 13,14%0,18 32,93+0,48 90,48+0,43 38,90+0,44 37,39-0,20 11,68+0,16

28 Balikesir | 134 | (4045-73,27) | (76,57-102,22) | (63,14-83,58) | (7,75-20,88) | (21,82-5529) | (7358-102,88) | (2597-53,71) | (29,52-45,38) (7,74-16,31)
53,8120,62 89,34+0,53 75,1620,37 13,30£0,24 31,5420,62 88,0540,51 37,3420,40 36,5420,18 15,0120,17

29 Bursa 122 | (3991-71,27) | (73,56-104,35) | (64,91-84,02) | (7,22-21,91) (6,87-61,13) | (71,29-105.44) | (24,15-52,85) | (30,43-43,04) | (10,59-18,85)
52,80+0,44 90,14+0,55 74,4320,38 12,98+0,19 32,08+0,48 90,07+0,55 40,98+0,55 35,67+0,18 11,67+0,16

30 Canakkale | 134 | (41,42-6450) | (7519-11142) | (60,30-8585) | (7.48-2144) | (18,25-4566) | (77,53-110,59) | (28,99-60,08) | (28,28-40,10) (5,55-16,14)
53,03+0,45 §8,10+0,42 74,82+0,39 13,7120,21 31,59+0,37 86,35+0,42 38,43+0,44 36,4320, 15 11,24%0,13

31 Bilecik 133 | (40,60-64,60) | (76,34-102,66) | (62,02-85,83) | (7,97-20,11) | (15,02-4547) | (73,63-100,34) | (24,55-51,91) | (31,98-41,13) (7,81-15,59)
55,91+0,58 93,00+0,44 75,60+0,35 12,78+0,23 31,93+0,59 93,50+0,40 38,94+0,55 36,51%0,18 7,28%0,15

32 Kirklareli | 129 | (38,08-73,84) | (78,14-106,34) | (66,56-87,38) | (7,87-20,58) | (16,40-50,77) | (82,82-106,93) | (25,00-52,43) | (30,95-41,93) (3,49-11,40)
53,86+0,09 88,7520,09 74,8220,07 12,930,04 31,1620,09 88,47+0,09 38,5420,09 38,81=0,03 10,86£0,05

TOTAL | 4079 | (3536-89,55) | (66,53-111,42) | (58,47-9446) | (4,21-24,08) (6,87-61,13) | (63,86-110,59) | (21,15-64,49) | (27,51-47,24) (0,00-21,27)
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Tablo 2. On kanat indekslerinin iller bazinda ortalama, standart hata, minimum ve maksimum degerleri
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Ki PKIi DBI Ri PDK
X + Sx X + Sx X + Sx X + Sx X + Sx

iL N (Min.-Max.) | (Min.-Max.) | (Min.-Max.) | (Min.-Max.) | (Min.-Max.)
1,92+0,03 2,75+0,01 0,88+0,01 1,70+0,00 0,45+0,00

Sakarya 134 (1,23-3,38) (2,40-3,27) (0,65-1,19) (1,55-1,82) (0,30-0,58)
2,01+0,03 2,85+0,02 0,91+0,01 1,70+0,01 0,41+0,00

Diizce 135 (1,29-3,13) (2,30-3,51) (0,65-1,16) (1,50-1,86) (0,29-0,53)
1,96+0,03 2,79+0,02 0,92+0,01 1,70+0,01 0,28+0,00

Zonguldak | 123 (1,12-2,99) (2,38-3,32) (0,71-1,25) (1,57-1,91) (0,16-0,46)
1,95+0,02 2,76+0,01 0,95+0,01 1,74+0,00 0,25+0,00

Kastamonu | 223 (1,16-2,87) (2,20-3,27) (0,68-1,27) (1,57-1,88) (0,11-0,41)
1,97+0,03 2,79+0,02 0,90+0,01 1,69+0,01 0,17+0,00

Sinop 117 (1,27-2,93) (2,40-3,34) (0,68-1,08) (1,55-1,83) (0,00-0,29)
2,11+0,04 2,77+0,01 0,93+0,01 1,710,00 0,30+0,00

Amasya 134 (1,34-3,27) (2,43-3,26) (0,70-1,20) (1,54-1,86) (0,16-0,43)
2,07+0,03 2,80+0,02 0,93+0,01 1,67+0,00 0,42+0,00

Ordu 132 (1,19-3,20) (2,39-3,23) (0,70-1,20) (1,53-1,82) (0,26-0,56)
2,11+0,04 2,76+0,01 0,9620,01 1,69+0,00 0,25+0,01

Trabzon 134 (1,38-4,08) (2,32-3,20) (0,74-1,23) (1,49-1,84) (0,05-0,42)
2,05+0,03 2,81+0,01 0,82+0,01 1,69+0,00 0,41+0,00

Artvin 135 (1,20-2,72) (2,37-3,28) (0,66-1,10) (1,58-1,83) (0,28-0,53)
2,09+0,03 2,78+0,02 0,910,01 1,710,01 0,53+0,00

Ardahan 124 (1,36-2,94) (2,38-3,26) (0,70-1,17) (1,41-2,01) (0,31-0,63)
2,29+0,04 2,7840,01 0,93+0,01 1,70+0,00 0,29+0,00

Kars 132 (1,38-3,86) (2,30-3,29) (0,73-1,18) (1,51-1,87) (0,16-0,42)
2,27+0,04 2,81+0,02 0,90+0,01 1,67+0,01 0,26+0,00

Igdir 130 (1,27-4,17) (2,46-3,42) (0,70-1,13) (1,50-1,80) (0,13-0,39)
2,20+0,04 2,76+0,02 0,94+0,01 1,65+0,00 0,31+0,01

Van 138 (1,25-3,78) (2,19-3,45) (0,67-1,25) (1,50-1,82) (0,04-0,59)
2,26+0,04 2,76+0,02 0,90+0,01 1,72+0,01 0,36+0,01

Hakkari 74 (1,47-3,58) (2,41-3,39) (0,74-1,12) (1,58-1,84) (0,26-0,48)
2,30+0,09 2,70+0,02 0,91+0,01 1,72+0,01 0,30+0,01

Bingdl 50 | (1,48-420) | (2,19-3,16) | (0,71-1,21) | (1,62-1,80) | (0,18-0,37)
2,26+0,04 2,70+0,02 1,00+0,01 1,62+0,01 0,46+0,01

Gaziantep 86 (1,50-3,60) (2,32-3,30) (0,81-1,32) (1,51-1,79) (0,37-0,60)
135 2,35+0,04 2,74+0,01 1,01+0,01 1,62+0,01 0,30+0,00

Hatay (1,54-3,60) (2,36-3,20) (0,77-1,28) (1,49-1,75) (0,17-0,42)
109 2,37+0,04 2,75+0,02 0,94+0,01 1,69+0,01 0,19+0,01

Maras (1,60-4,19) (2,38-3,32) (0,72-1,22) (1,51-1,83) (0,03-0,38)
135 | 2,27+0,03 2,75+0,01 0,94+0,01 1,710,00 0,29+0,01

Mersin (1,21-341) | (2,36-327) | (0,70-1,24) | (1,57-1,84) | (0,11-0,39)
135 2,33+0,03 2,76+0,01 0,89+0,01 1,70+0,00 0,34+0,00

Antalya (1,46-4,26) (2,37-3,21) (0,60-1,10) (1,33-1,80) (0,22-0,47)
128 | 2,13+0,03 2,75+0,01 0,93+0,01 1,710,00 0,48+0,00

Isparta (1,49-3,04) (2,29-3,33) (0,71-1,23) (1,59-1,84) (0,35-0,62)
130 2,14+0,04 2,80+0,01 0,90+0,01 1,65+0,00 0,18+0,00

Eskisehir (1,21-3,29) (2,34-3,20) (0,69-1,24) (1,49-1,78) (0,05-0,28)
135 | 2,13+0,04 2,79+0,02 0,91%0,01 1,67+0,00 0,28+0,00

Kirikkale (1,24-3,65) (2,14-3,31) (0,67-1,11) (1,57-1,79) (0,18-0,38)
133 2,43+0,04 2,74+0,02 0,97+0,01 1,68+0,01 0,24+0,00

Nigde (1,30-3,91) (2,28-3,23) (0,76-1,24) (1,49-1,84) (0,07-0,37)
134 | 2,03+0,03 2,79+0,01 0,88+0,01 1,65+0,00 0,260,00

Konya (1,39-2,92) (2,47-3,30) (0,71-1,09) (1,53-1,76) (0,13-0,36)
2,25+0,04 2,75+0,02 0,92+0,01 1,63+0,00 0,34+0,00

Mugla 123 (1,16-3,79) (2,30-3,46) (0,63-1,19) (1,46-1,72) (0,18-0,50)
2,17+0,04 2,82+0,02 0,89+0,01 1,67+0,00 0,33+0,00

[zmir 129 (1,48-3,34) (2,47-3,31) (0,66-1,17) (1,54-1,76) (0,20-0,43)
2,05+0,03 2,78+0,01 0,93+0,01 1,67+0,00 0,34+0,00

Balikesir | 134 | (1,28-322) | (2,40-3,28) | (0,75-1,21) | (1,53-1,79) | (0,21-0,47)
2,00+0,04 2,76+0,02 0,94+0,01 1,68+0,00 0,44+0,01

Bursa 122 (1,23-3,57) (2,21-3,42) (0,65-1,21) (1,58-1,78) (0,30-0,57)
2,16+0,04 2,86+0,02 0,96+0,01 1,64+0,01 0,33+0,00

Canakkale | 134 | (1,27-3,67) | (2,44-458) | (0,74-1,31) | (1,36-1,76) | (0,13-0,47)
2,27+0,04 2,79+0,01 0,90+0,01 1,72+0,00 0,34+0,00

Bilecik 133 (1,20-4,29) (2,43-3,22) (0,73-1,07) (1,61-1,86) (0,22-0,49)
2,12+0,03 2,77+0,02 0,96+0,01 1,67+0,00 0,21+0,00

Kirklareli | 129 | (1,56-3,40) | (2,24-3,34) | (0,69-1,22) | (1,53-1,83) | (0,11-0,34)
2,15+0,01 2,78+0,00 0,92+0,00 1,68+0,00 0,32+0,00

TOTAL 4079 | (1,12-4,29) (2,14-4,58) (0,60-1,32) (1,33-2,01) (0,00-0,63)
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Tablo 3. On kanat uzunluklarmin ortalama, standart hata, minimum ve maksimum degerleri (mm)
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DiU RU A B C D iKU iKG
X + Sx X + Sx X + Sx X + Sx X + Sx X + Sx X + Sx X + Sx
SiraNo iL N (Min.-Max.) (Min.-Max.) (Min.-Max.) (Min.-Max.) (Min.-Max.) (Min.-Max.) (Min.-Max.) (Min.-Max.)
1,65+0,00 3,49+0,01 0,51+0,00 0,27+0,00 0,90+0,00 1,98+0,01 4,49+0,01 2,04+0,00
1 Sakarya 134 (1,49-1,78) (3,19-3,72) (0,35-0,64) (0,18-0,34) (0,82-1,00) (1,76-2,13) (4,07-4,82) (1,85-2,16)
1,66+0,01 3,55+0,01 0,53+0,01 0,27+0,00 0,90+0,00 2,00+0,01 4,56+0,01 2,04+0,01
2 Diizce 135 (1,46-1,80) (3,33-3,79) (0,38-0,66) (0,18-0,34) (0,75-1,02) (1,84-2,18) (4,23-4,86) (1,89-2,20)
1,70+0,01 3,56+0,01 0,53+0,00 0,27+0,00 0,93+0,00 1,98+0,01 4,55+0,01 2,05+0,01
3 Zonguldak 123 (1,57-1,88) (3,31-3,74) (0,38-0,69) (0,19-0,36) (0,83-1,05) (1,80-2,16) (4,23-4,78) (1,87-2,25)
1,74+0,00 3,56+0,00 0,54+0,00 0,28+0,00 0,92+0,00 2,03+0,00 4,64+0,01 2,09+0,01
4 Kastamonu 223 (1,58-1,88) (3,36-3,79) (0,40-0,69) (0,20-0,40) (0,83-1,01) (1,89-2,21) (4,40-4,86) (1,86-2,32)
1,70+0,01 3,58+0,01 0,53+0,00 0,27+0,00 0,91+00,00 2,02+0,01 4,64+0,01 2,03+0,01
5 Sinop 117 (1,55-1,84) (3,38-3,74) (0,41-0,66) (0,20-0,34) (0,82-1,00) (1,84-2,15) (4,33-4,81) (1,80-2,15)
1,70+0,00 3,57+0,01 0,53+0,00 0,26+0,00 0,91+0,00 1,99+0,01 4,55+0,01 2,06+£0,01
6 Amasya 134 (1,53-1,84) (3,29-3,79) (0,38-0,67) (0,18-0,34) (0,74-1,00) (1,79-2,17) (4,18-4,91) (1,85-2,19)
1,63+0,00 3,50+0,01 0,51+0,00 0,25+0,00 0,89+0,00 1,98+0,01 4,48+0,01 1,99+0,01
7 Ordu 132 (1,49-1,79) (3,14-3,71) (0,38-0,66) (0,17-0,34) (0,79-0,98) (1,75-2,18) (3,96-4,79) (1,79-2,12)
1,69+0,00 3,56+0,01 0,54+0,01 0,26+0,00 0,91+0,00 2,01+0,01 4,56+0,01 2,04+0,00
8 Trabzon 134 (1,49-1,84) (3,28-3,72) (0,41-0,73) (0,18-0,36) (0,73-1,00) (1,80-2,23) (4,31-4,76) (1,92-2,23)
1,66+0,00 3,58+0,01 0,50+0,00 0,2540,00 0,89+0,00 1,99+0,01 4,50+0,01 2,04+0,00
9 Artvin 135 (1,55-1,79) (3,29-3,68) (0,38-0,64) (0,18-0,33) (0,79-0,95) (1,81-2,16) (4,28-4,69) (1,86-2,20)
1,62+0,01 3,57+0,01 0,52+0,00 0,25+0,00 0,89+0,00 1,99+0,01 4,53+0,01 2,04+0,01
10 Ardahan 124 (1,36-1,91) (3,37-3,91) (0,39-0,63) (0,18-0,31) (0,77-1,06) (1,81-2,22) (4,25-5,29) (1,80-2,53)
1,69+0,00 3,54+0,01 0,55+0,00 0,24+0,00 0,91+0,00 2,01+0,00 4,55+0,01 2,04+0,01
11 Kars 132 (1,51-1,86) (3,27-3,83) (0,40-0,72) (0,16-0,36) (0,79-1,00) (1,83-2,11) (4,28-4,72) (1,74-2,24)
1,67+0,01 3,56+0,01 0,55+0,00 0,25+0,00 0,88+0,00 2,00+0,01 4,55+0,01 2,01+0,01
12 Igdir 130 (1,50-1,80) (3,32-3,76) (0,43-0,69) (0,16-0,35) (0,75-0,98) (1,82-2,15) (4,35-4,72) (1,86-2,16)
1,64+0,01 3,45+0,01 0,53+0,01 0,24+0,00 0,88+0,00 1,94+0,01 4,41+0,01 1,98+0,01
13 Van 138 (1,47-1,80) (3,20-3,82) (0,38-0,68) (0,17-0,34) (0,76-1,08) (1,74-2,12) (4,13-4,66) (1,80-2,15)
1,69+0,01 3,52+0,01 0,54+0,01 0,25+0,00 0,91+0,00 1,95+0,01 4,50+0,01 2,04+0,01
14 Hakkari 74 (1,55-1,80) (3,30-3,71) (0,41-0,68) (0,17-0,33) (0,82-0,99) (1,81-2,10) (4,24-4,76) (1,86-2,19)
1,72+0,01 3,52+0,02 0,54+0,01 0,24+0,01 0,93+0,01 1,98+0,01 4,50+0,02 2,05+0,01
15 Bingsl 50 (1,62-1,79) (3,34-3,77) (0,39-0,63) (0,15-0,31) (0,82-1,02) (1,89-2,11) (4,28-4,75) (1,92-2,17)
1,56+0,01 3,35+0,01 0,53+0,01 0,24+0,00 0,86+0,00 1,87+0,01 4,28+0,01 1,92+0,01
16 Gaziantep 86 (1,43-1,70) (3,14-3,58) (0,44-0,71) (0,18-0,32) (0,78-0,96) (1,73-2,04) (4,04-4,57) (1,79-2,14)
1,61+0,01 3,37+0,01 0,55+0,00 0,24+0,00 0,87+0,00 1,90+0,01 4,34+0,01 1,9540,01
17 Hatay 135 (1,47-1,74) (3,11-3,61) (0,41-0,67) (0,16-0,32) (0,78-0,99) (1,72-2,07) (4,08-4,64) (1,74-2,13)
1,70+0,01 3,47+0,01 0,54+0,01 0,23+0,00 0,91+0,00 1,95+0,01 4,47+0,01 2,02+0,01
18 Kahramanmarag 109 (1,53-1,84) (3,29-3,72) (0,37-0,70) (0,13-0,30) (0,79-1,01) (1,76-2,12) (4,19-4,76) (1,86-2,22)
1,70+0,00 3,54+0,01 0,54+0,00 0,24+0,00 0,90+0,00 1,99+0,01 4,54+0,01 2,05+0,00
19 Mersin 135 (1,57-1,83) (3,14-3,74) (0,38-0,67) (0,19-0,36) (0,75-1,00) (1,80-2,24) (4,17-4,82) (1,91-2,18)
1,68+0,00 3,56+0,01 0,55+0,00 0,24+0,00 0,9140,00 1,99+0,00 4,51+0,01 2,05+0,01
20 Antalya 135 (1,32-1,79) (3,20-3,69) (0,39-0,66) (0,13-0,34) (0,64-1,03) (1,84-2,14) (4,26-4,72) (1,88-2,19)
1,64+0,00 3,5340,01 0,53+0,00 0,25+0,00 0,9140,00 1,99+0,00 4,53+0,01 2,0340,00
21 Isparta 128 (1,53-1,76) (3,25-3,67) (0,39-0,68) (0,21-0,30) (0,84-1,01) (1,86-2,14) (4,30-4,80) (1,90-2,17)
1,66+000 3,53+0,01 0,53+0,01 0,25+0,00 0,90+0,00 1,99+0,01 4,52+0,01 2,00+0,00
22 Eskisehir 130 (1,49-1,79) (3,25-3,71) (0,38-0,67) (0,18-0,34) (0,79-1,00) (1,80-2,15) (4,12-4,74) (1,77-2,10)
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Tablo 3 (devam). On kanat uzunluklarimin ortalama, standart hata, minimum ve maksimum degerleri (mm)

DiU RU A B C D IKU IKG
SiraNo X+ Sx X+ Sx X+ Sx X + Sx X + Sx X + Sx X+ Sx X + Sx
iL N (Min.-Max.) (Min.-Max.) (Min.-Max.) (Min.-Max.) (Min.-Max.) (Min.-Max.) (Min.-Max.) (Min.-Max.)

1,67+0,00 3,47+0,01 0,53+0,01 0,26+0,00 0,90+0,00 1,98+0,01 4,48+0,01 1,97+0,00
23 Kirikkale 135 (1,57-1,79) (3,20-3,70) (0,35-0,71) (0,18-0,36) (0,79-1,00) (1,82-2,13) (4,15-4,74) (1,89-2,14)
1,69+0,01 3,45+0,01 0,560,00 0,230,00 0,9120,00 1,96+0,01 4,48+0,01 2,02+0,01
24 Nigde 133 (1,49-1,84) (3,34-3,66) (0,42-0,73) (0,16-0,33) (0,71-1,01) (1,80-2,15) (4,28-4,80) (1,90-2,17)
1,65+0,00 3,47+0,01 0,51£0,00 0,25+0,00 0,89+0,00 1,96+1,00 4,44+0,01 2,01+0,00
25 Konya 134 (1,53-1,76) (3,22-3,67) (0,41-0,61) (0,19-0,34) (0,79-0,96) (1,84-2,11) (4,14-4,70) (1,86-2,17)
1,61£0,00 3,47+0,01 0,53+0,01 0,24+0,00 0,87+0,00 1,96+0,01 4,4540,01 1,98+0,00
26 Mugla 123 (1,45-1,70) (3,23-3,75) (0,34-0,66) (0,16-0,32) (0,74-0,95) (1,81-2,12) (4,23-4,73) (1,81-2,08)
1,65+0,00 3,45+0,01 0,53+0,01 0,25+0,00 0,90+0,00 1,97+1,00 4,45+0,01 1,99:0,00
27 Izmir 129 (1,53-1,75) (3,20-3,67) (0,39-0,68) (0,18-0,33) (0,80-0,98) (1,78-2,08) (4,20-4,68) (1,84-2,17)
1,65+0,00 3,48+,0,01 0,53+0,00 0,26+0,00 0,89+0,00 1,97+0,01 4,48+0,01 2,01+0,01
28 Balikesir 134 (1,51-1,76) (3,23-3,63) (0,39-0,66) (0,19-0,38) (0,78-1,00) (1,83-2,13) (4,28-4,70) (1,87-2,16)
1,63+0,00 3,44+0,01 0,52+0,01 0,27+0,00 0,89+0,00 1,96+1,00 4,48+0,01 2,02+0,01
29 Bursa 122 (1,54-1,71) (3,14-3,64) (0,37-0,69) (0,17-0,36) (0,79-1,00) (1,82-2,13) (4,20-4,72) (1,85-2,16)
1,61£0,01 3,500,01 0,55+0,01 0,2620,00 0,89+0,00 1,98+0,01 4,5120,01 1,98+0,01
30 Canakkale 134 (1,36-1,74) (3,19-3,69) (0,38-0,76) (0,17-0,33) (0,77-0,99) (1,78-2,16) (4,16-4,84) (1,73-2,17)
1,70+0,00 3,57+0,01 0,55+0,01 0,25+0,00 0,92+0,00 2,03+0,01 4,60+0,01 2,08+0,00
31 Bilecik 133 (1,57-1,83) (3,19-3,87) (0,39-0,71) (0,13-0,33) (0,84-1,06) (1,87-2,17) (4,37-4,84) (1,96-2,23)
1,67+0,00 3,50+0,01 0,54+0,00 0,26+0,00 0,89+0,00 1,97+0,01 4,50+0,01 2,03+0,01
32 Kirklareli 129 (1,53-1,82) (3,08-3,71) (0,41-0,66) (0,13-0,34) (0,80-0,98) (1,83-2,15) (4,23-4,82) (1,88-2,25)
1,66+0,00 3,5120,00 0,53%0,00 0,25+0,00 0,90+0,00 1,98+0,00 4,51+0,00 2,02+0,00
TOTAL 4079 (1,32-1,91) (3,08-3,91) (0,34-0,76) (0,13-0,40) (0,64-1,08) (1,72-2,24) (3,96-5,29) (1,73-2,53)
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Abstract

Here, we report 32 new localities for Neurergus strauchii (Steindacher 1887) from southern and eastern
Anatolia, Turkey, based on fieldwork conducted in 2005 - 2017. These results represent range extension to the west, the
south, and the northeast and fill the gaps on its distribution. Besides, the species is first time reported from Adiyaman
province. We updated the distribution of N. strauchii for future conservation and management studies.

Key words: Amphibia, Anatolian spotted Newt, distribution, Salamandridae

*

Tiirkiye’deki Anadolu Benekli Semenderi, Neurergus strauchii, (Steindacher 1887) i¢in Giineydogu Anadolu’dan
yeni kayitlar

Ozet

Bu c¢alisma ile; Neurergus strauchii igin Dogu ve Giineydogu Anadolu bélgesinden 32 yeni lokalite tespit
edilmistir. Arazi calismalar1 2005-2017 yillar1 arasinda gerceklestirilmistir. Sonug olarak; tiiriin dagilis sahasinin batt,
giiney ve glineydogu istikametinde genislemis ve bilinen dagilis alanlar1 arasindaki bosluklar doldurulmustur. Bununla
birlikte tiir Adiyaman ilinden ilk kez tespit edilmistir. Gelecekte yapilacak olan koruma ve ydnetim ¢alismalari i¢in
dagilis alan1 giincellenmistir.

Anahtar kelimeler: Amfibi, Benekli Semender, dagilis, Salamandridae
1. Introduction

The mountain newt’s genus Neurergus Cope, 1862 consist of four species and spread over eastern and
southeastern Anatolia, Iran, and Iraq (Levinton et al., 1992; Schmidtler, 1994; Papenfuss et al., 2009; Sparreboom,
2014). The Anatolia newt, N. strauchii (Steindacher, 1887), is an endemic species and distributed from central Anatolia
and the western area of Lake Van in eastern Turkey (Schmidtler and Schmidtler, 1970; Oz, 1994). N. strauchii has two
subspecies, N. s. strauchii and N. s. barani. N. s. strauchii has a wider distribution and is found in the east from River
Euphrates up onto the Lake Van area, and subspecies N. s. barani Oz, 1994 is only known from the Kubbe Mountains
located in the south-east of Malatya (Oz, 1994; Pasmans et al., 2006). Recently, some new localities were reported from
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Elazig province (Tok et al., 2016) and north of Murat River, 20 km north of Tunceli province (Olgun et al., 2015).
Besides, Olgun et al. (2016) described the new subspecies, N. s. munzurensis from Tunceli province (Eastern Anatolia,
Turkey).

Neurergus strauchii is poorly known species and its distribution is not enough studied until now. Turkish
General Directorate of Nature Conservation and National Park has started "National Biological Diversity Inventory and
Monitoring Project — Noah's Ark™ since 2013 due to determine the floral and faunal diversity and distribution of
Turkey. In the present paper, we present some new localities of N. strauchii from eastern Anatolia during fieldwork on
these projects and our personal field studies.

2. Materials and methods

In our fieldwork between 2005-2017, we conducted 28-day fieldwork covering the most of the actual
distribution area [Adiyaman, Batman, Bingol, Bitlis, Diyarbakir, Elazi1g, Siirt, and Van] of N. strauchii. A total of 32
localities which were approximately between 765 and 1933 m a.s.| were surveyed during our excursions. The
geographical coordinates of the detected species were computed with the GPS device (Model Garmin Montana 650).
These localities were shown on the map in Figure 1
Field studies were conducted by a team of 3-4 people. Specimens were caught by hand or scoop. Color photographs of
the live specimens were taken on site. After the examination and photographing, they were released at the points where
they had been captured. The photographs of the species and their habitats were taken using digital cameras (Nikon D80,
Nikon D300s) and lenses (Sigma 90 mm Macro, 70-300 mm, 18-105 mm and 50-500 mm).
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Figure 1. The distribution of N. strauchii from Anatolia. The gray circles denote the known literature records cited in
the reference list whereas the stars denote the new localities

3. Results
We detected it in 32 new localities (Table 1) two from Adiyaman province, six from Elazig province, two from
Diyarbakir province, seven from Bingdl province, three from Batman, ten from Bitlis, one from Siirt and one from Van

provinces (Table 1). We observed a total of 123 adults or larvae at different stages near or edge of small creeks (Figure
2), photographed, and then released them where they were captured (Figure 3).
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Table 1. The list and some geographic information of the new localities

No Locality Province Date NO'.OT Latitude  Longitude Altitude
individual m a.s.l.

1 Mutluvillage Adiyaman 28062016 33.051467 38.308812 1180
2 Golyurt village Adiyaman 11.06.2015 7 38.158284 39.158056 942
3 Alaattin village Elaz1g 23.05.2017 2 38.378718 39.319843 1643
4 Bahgedere village Elazig 21.04.2017 2 38.443138 39.490621 1269
5 Alacakaya Elaz1g 10.05.2017 1 38.539766 39.818201 1311
6 Yaylacik village Elazig 25.03.2017 15 38.541111 39.841700 1336
7 Damlapinar village Elazig 26.03.2017 5 38.691783 40.069539 1214
8 Koskar stream, Aricak village Elazig 17.07.2017 1 38.583904 40.038592 1349
9 Degirmenli village Diyarbakir 28.06.2014 15 38.418577 40.200562 765
10  Mountain Haserek (Yelesen village) Bingol 20.05.2017 1 38.870176 40.323356 1803
11  Dallitepe Bingol 05.06.2016 3 39.052875 40.613620 1818
12 Yenibaslar village Bingol 17.05.2017 2 39.034823 40.664621 1571
13  Halifan Bingol 16.05.2015 14 39.131168 40.824087 1469
14  Bingol Seref Meydani Bingdl 21.05.2015 7 38.916049 40.856678 1584
15 Yiizen Ada Bingol 19.05.2017 1 38.962977 40.937868 1271
16  Boyunlu village Diyarbakir 10.05.2005 1 38.228772 40.982862 1096
17  Kargapazari village Bingol 18.05.2017 1 39.307546 41.124622 1933
18  Sevek Recreation Area, Sason Batman 01.04.2017 1 38.327775 41.429700 919
19  Yirekli village Batman 09.04.2016 1 38.389472 41.496469 1477
20  Akgakigla village Batman 25.05.2017 1 38.254164 41.598797 1036
21  Besevler village Bitlis 10.04.2016 1 38.522689 41.713703 1279
22 Ardigdali village Siirt 19.05.2012 10 38.208352 41.710491 1187
23  Citliyol village Bitlis 10.04.2016 1 38.501801 41.762878 1229
24 Gilimiiskanat stream Bitlis 10.04.2016 1 38.494350 41.779304 1212
25  Arpaliseki village Bitlis 10.04.2016 1 38.498188 41.802687 1339
26  Cigir village Bitlis 10.04.2016 1 38.470305 41.865957 1627
27  Ustyayla village Bitlis 27.05.2015 2 38.398755 41.892270 1719
28  Tatlikaynak village Bitlis 27.05.2015 1 38.394351 42.086120 1586
29  Bitlis stream near Bitlis Public Hospital ~ Bitlis 09.04.2016 2 38.442576 42.142363 1672
30 Hacimehmet village Bitlis 08.04.2016 2 37.983379 42.615573 995
31  Dokiiktas Bitlis 08.04.2016 1 38.000269 42.629089 1343
32  Bahgesaray Van 21.08.2014 4 38.097481 42.748431 1756

Figure 2. The habitats of N. strauchii from (A) Gélyurt village, Adiyaman; (B) Ustyayla village, Bitlis; (C) Degirmenli
village, Diyarbakir; (D) Ardigdal village, Siirt
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Figure 3. The general view of (A) an adult female from Go6lyurt village, Adiyaman; (B) adults from Ardigdal village,
Siirt; (C) a larva from Tatlikaynak village, Bitlis; (D) a larva from Bahgesaray, Van

4, Conclusions and discussion

Anatolia Newt, Neurergus strauchii, inhabits the small and cool mountain streams and overwinters on land
under stones and in burrows (Schmidtler and Schmidtler, 1970; Basoglu et al., 1994; Koyun et al., 2013). The species is
listed as the vulnerable category in the IUCN Red List of Threatened Species (Papenfuss et al., 2009) and exhibits a
discontinuous distribution in eastern and southeastern Anatolia. The Euphrates (Pasman et al., 2006) and Murat rivers
(Olgun et al,. 2016) separates three subspecies. Neurergus s. strauchii distributes eastern part of the Euphrates River.
While N. s. barani Oz, 1994 inhabits the western part of the range, N. s. munzurensis Olgun et al. 2016 found north part
of Murat River.

Anatolia newt is quite sensitive to habitat destruction, fragmentation, and global climate change (Bogaerts et
al., 2012). We observed the population near settlements suffered from destruction its habitats and pollution. Besides, the
species could be lost habitats from its western and eastern boundaries in near future due to climate change (Tok et al.,
2016). Furthermore, the wrong beliefs of the locals are another pressure on the species. As previously emphasized,
Anatolia Newt urgently needs an action plan and a long-term monitoring program for the sustainability of its population
in future (Bogaerts et al., 2012; Tok et al., 2016). We prepared the detailed distribution map of the species with new
records for future conservation and management studies. These results represent range extension 10 km air distance to
the west, 20 km to the northern east and 5 km to south and fill the gaps on its distribution.
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Abstract

The natural vegetation of Ethiopian Highlands has been altered and destroyed by intensive human use over
millennia and now only fragments are left. Choke Mountain is one of the areas among the different topographic and
climatically varied areas of Ethiopia and harbors many endemic wildlife. But nowadays, the forest/vegetation is
changing into farm lands and wild animals become threatened. Thus, assessment of the status and distribution of
wildlife in Choke Mountain was carried out in October 2016. Data was collected using semi-structured questionnaire
and analyzed using SPSS software version 20. In the current study, 24 Mammalia species, 52 bird species, three
amphibian species and one chameleon species were recorded in the mountain. Choke, like other afro alpine mountains
of Ethiopia, was the home of Ethiopian wolf which is endemic to Ethiopia. But, now a day due to habitat fragmentation
and other factors, it is extinct from the area. From the descriptive statistics analysis, 12 % of the respondents reported
that there is an illegal wild animal hunting which threatens wild animals in the area. However, there is significant
difference among Kebeles on illegal wildlife hunting (Pearson chi-square value=25.727a, df=14, and p-value=0.02).
Habitat destruction due to agricultural expansion and firewood collection is the most frequently reported threats
followed by overgrazing. Interventions so far carried out to conserve and sustainably utilize the ecosystem is not so
effective. Therefore, awareness creation, promoting community involvement, linking conservation activity with
livelihood improvement through ecotourism are important actions to be taken to control agricultural expansion and
illegal hunting for conservation and sustainable utilization of the ecosystem and its wild animals.

Key words: Choke Mountain, ecosystem status, diversity, wild animal
1. Introduction

Mountains are hotspots of biological diversity. Many mountain ecosystems have high biodiversity, in terms of
species richness and degree of endemism, in comparison with adjacent lowlands (CBD, 2003; Kohler, 2014). Tropical
and subtropical mountains are major centers of plant and animal species diversity, including areas in Costa Rica and
Panama, the tropical eastern Andes, the subtropical Andes, the Atlantic forests in Brazil, the eastern Himalaya— Yunnan
region, northern Borneo, New Guinea and East Africa (Kohler, 2014). Biodiversity in the mountains is one of the most
valuable natural resources for humankind (Stone, 1992). The montane and alpine zone together cover nearly 5% of the
global terrestrial land area (Korner, 2002). Its conservation provides benefits at various levels-local, national and
global. However, it is under imminent threat of environmental degradation and loss.

Ethiopia is rich in natural resources, including a vast species of wildlife. Because of its species’ richness,
endemism and ecosystem diversity, under the Convention on Biological Diversity Ethiopia is categorized as one of the
20’s like- minded mega-diverse country. A combined set of attributes make Ethiopia rich biologically. These include
variability in climate, topography, diversity in ecosystems and habitats ranging from mountain ranges (Ras Dejen
mountain which is 4620m above sea level) to lowland arid areas (Dallol which is 126m below sea level). Each of these
ecosystems requires different conservation priorities and measures

From the total of 320 mammals found in Ethiopia, 55 are endemic to the country (Afework Bekele, personal
communication), 64% of which are specific highland forms. There are about 63 globally recognized endemic bird sites
in Ethiopia, mostly in the central highlands, the southern highlands, and the Juba-Sheballe Valley. Although least has
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been done on Ethiopian amphibians, there are about 73 species known. Out of this 30 species are endemic to the
country and most of them are inhabited with high lands (Abeje K 2014, unpublished document).

The natural vegetation of Ethiopian Highlands has been altered and destroyed by intensive human use over
millennia and now only fragments are left (WWF, 2015). In the Ethiopian highlands, overgrazing accounts for 20
percent of the country’s annual soil erosion (Lemlem et al., 2013), and vital plant species are disappearing from pastures
mainly because of open-access grazing. Due to their habitat fragmentation, wild animal species also highly threatened.
Efforts to better manage access to communal pastures can support biodiversity conservation.

Choke Mountain is one of the areas among the different topographic and climatic varied areas of Ethiopia. It is
the main water sheds of Blue Nile where many springs and rainfall water flows towards Blue Nile gorge. However, due
to rapid population growth and expansion of farming land, there is high rate of deforestation and soil erosion. The study
area is also known for its forest coverage and home of Ethiopian endemic red wolf (Belay et al. 2012; Young, 2012).
But nowadays the forest is changing into farm land. Therefore, assessment of the current distribution and conservation
status of wildlife of Choke mountain and adjacent areas is essential to propose conservation plan.

The main objective of this study is to assess the wild animal distribution and ecosystem status of Choke
mountain and to describe the distribution of wild animal in the Choke mountain, the conservation status of the choke
mountain, and assess the presence of Ethiopian wolf in choke mountain and adjacent areas.

2. Materials and methods
2.1 Study Area

Choke Mountain is found in the highlands of East Gojjam, in the northwest parts of Ethiopia (Figure 1). It is
located between 37° 43.80' E and 10° 42.84' N. Climatically, Choke Mountain region is found within six climatic zones
(Belay et al., 2013). It is the main water sheds of Blue Nile where many springs and rainfall water flows towards Blue
Nile gorge. The mountain range is located on a plateau that rises from a block of meadows and valleys. The central peak
is located at 10°42° N and 37°50’ E; the whole mountain area extends over 10°41' to 10°44' N and 37°50' to 37°53'E
and covers an area of about 173,443 km2 (Belay et al., 2013). Its topography is sloppy and mountainous nature, which
is sensitive to climatic hazards especially with rainfall variability and intensity. Mean monthly temperature of the area
were 17.6°C. In the last ten years the average annual rainfall was 1377.6 mm (ENMSA, 2014).
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Figure 1. The map of the study area
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2.2 Data collection and Sampling design

Data was collected from primary and secondary information sources. A total of 50 people were interviewed
using questionnaire by making purposive selection. Of these, 34 respondents were males and 16 were females. The
questionnaire included both open and close ended questions. Open ended questions were included to elicit information
on knowledge about wildlife in the area, whether the wild animals posed any problem in the community and to identify
the attitude of the local people towards the wild animals.

A pilot survey was conducted to check the appropriateness of the questionnaire. There are about 24 kebeles
(lower administrative areas or villages) and 9 woredas (districts) that found in /around Choke Mountains range. 8
kebeles were selected from 5 woredas (districts) by systematic random sampling and purposively 50 respondents were
taken from the selected kebeles (lower administrative areas or villages). Besides with interview, data were collected by
direct observation in the assessment.

2.3 Data analysis

Data were analyzed by descriptive statistics in the form of percentage and frequency through bar graphs to
describe the species composition and threat factors. Chi-square SPSS software version 20 was used to analyze the data.

3. Results

The major natural habitats of the choke mountain are moist moorland, montane grasslands and meadows, cliffs
and rocky areas. Choke mountain harbors more than 85 shrub and tree species. Of which, the dominant plant species are
Acanthus sennii, Echinops ellendekii, Eryhrina brucei, Euryops pinifolius, Lobelia rhynchopetalum (photo plate (d)),
and Kniphofia foliosa.

In the current study, 24 Mammalia species (Table 1), 52 bird species (Table 2), three amphibian species and
one chameleon species were recorded. There are many unidentified mole rat and rat species in the study area. In
addition to the above wild animals, 8 orders from class insect were recorded. Choke mountain is also the home of many
endemic birds. Choke, like other afro alpine mountains of Ethiopia, was the home of Ethiopian wolf which is endemic
to Ethiopia. But, now a day due to habitat fragmentation and other factors, it is extinct from the area. The local peoples

reported that Ethiopian wolf was extinct about 30 years ago from choke mountain.

Table 1. Mammals recorded from choke mountains

No. Common Name

Scientific name

1 Abyssinian Black And White Colobus Colombus guereza

2 Anubis Baboon Papio Anubis

3 Ardvark Orycteropus afer

4 Bat Different bat sp.

5 Black Back Jackel Canis mesomelas

6 Bush Pig Potamochoerus laryatus
7 Caracal Caracal caracal

8 Common Bushbuck Tragelaphus scriptus

9 Common Duiker Sylvicapra grimmia

10 Common Jackal

Canis aureus

11 Egyptian Mongoose

Herpestes ichneumon

12 Hare

Not identified

13 Honey Bagger

Mellivora capensis

14 Klipspringer

Oreotragus oreotragus

15 Leopard Panthera pardus

16 Mole Rat Tachyorcyte splendon
17 Porcupine Hysrix cristata

18 Rat Different rat sp.

19 Rock Hyrax

Procabia bruceipo

20 Serval Cat

Leptailerus serval

21 Skung

Ictonyx striatus

22 Spotted Hyena

Crocuta crocuta

23 Stripped Hyena

Hyaena hyaena

24 Vervet Monkey

Cercopithecus aethiops
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Table 2. Birds recorded from choke mountain

Cmmon Name

Scientific Name

Abyssinian Long claw

Macronyx flavisollis*

Augur buzzard

Buteo rufofuscus

Baglafecht weaver

Ploceus baglafecht

Black kite

Milvus migrans

Black roughwing bulbul

Psalidoprocne holomelaena

Black-winged Lovebird

Agapornis taranta

Blue-breasted bee eater

Merops variegarus

Brown Capped weaver

Ploceus insignis

©|o|N|o|as N
o

Brown-rumpped seedeater

Serinus tristriatus

10. Cap rook

Corvus capensis

11. Cattle egret

Bubulcus ibis

12. Cormorant

Phalacrocorax sp.

13. Crested Lark

Galerida cristata

14, Dusky turtle-cove

Streptopelia lugens

15. Egyptian goose

Alopchen aegyptiaca

16. Egyptian Vulture

Neophron percnopterus

17. Erckel’s Francilin

Francolinus erckelii

18. Ethiopian Siskin

Serinus nigriceps*

19. Fan-tailed Raven

Corvus rhipidurus

20. Great Spotted Eagle

Clanga clanga

21. Hammerkop

Scopus umbretta

22. Harwood's Francolin

Francolinus harwoodi*

23. Hooded vulture

Necrosyrtus monachus

24. Lammergeyer Gypaetus barbatus
25. Moorland chat Cercomela sordid
26. Nyanzna swift Apus nianse

27. Parasitic weaver

Anomalospiza imberbis

28. Pied crow

Corvus albus

29. Ring-necked dove

Streptopelia capicola

30. Riieppell’s chat

Myrmecocichla melaena*

31. Rueppell’s Robin-chat

Cossypha semirufa

32. Ruppel’s long-tailed starling

Lamptornis purpuropterus

33. Ruppel’s vulture

Gyps ruppellii

34. Slender-billed starling

Onychognatus tenuirostris

35. Southern banded snake eagle

Circaetus fasciolatus

36. Speckled pigeon

Columba guinea

37. Splendid Glossy Starling

Lamprotornis splendidus

38. Spot-breasted Lapwing

Vanellus melanocephalus*

39. Streaky seedeater

Serinus striolatus

40. Striped swallow

Herundo daurica

41. Swainson’s sparrow

Passer swainsonii

42. Tacaz sunbird

Nectarina tacazze

43. Tawny eagle

Aquila rapax

44, Thick billed Raven

Corvus crassirostris

45, Trilling Cisticola

Cisticola woosnami

46. Wattled Ibis

Bostrychia carunculata**

47. White backed vulture

Gyps bengalensis

48. White-Billed Starling

Onychognathus albirostris*

49. White collared pigeon

Columvba albitorques**

50. White fronted bee eater

Merops albicollis

51. Woolly necked stork

Ciconia episcopus

52. Yellow vented bulbul

Pyconotus barbatus

*Endemic
** Near endemic
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Some (12 %) of the respondents told us there is illegal wild animal hunting in the study area. However, there is
significant difference among kebeles on illegal wildlife hunting (Pearson chi-square value=25.7278, df=14, and p-
value=0.02). Among selected kebeles, illegal wild animal hunting was reported from Ded-Eyesus, Kidus Yohannes and
Dangule kebeles and not reported from others. This may be due to awareness and law enforcement gap between
kebeles. All respondents have been looking wild animals once in the choke mountain like the common jackal (photo
plate (b)) while they have been practicing their livelihood work.

Habitat destruction (agricultural expansion, firewood collection) is the most reported threat for the choke

mountain (photo plate (c)) and overgrazing is followed by agricultural expansion and firewood collection.

12 m habitat destruction ( agricultural expansion,firewood collection)
n .
E 10 W overgrazing
o} Human setlement
S s
(@]
o
3 6
o
o 4
=
e
S ]
= » & < o e & Q 2
2 \ Q- R
Y & \\ef}) & & > & &F Q@‘;\
¥ Q’b Q’b& \\6(\ ) b’b(\z ,&Q/ Q}Q'
< & & &
O & vV
e
BN
Study Sites (Kebeles)
Figure 2. The major threats of the choke mountain
Zelalem-Desta
Telezam
Shewa-Kidanemihrt
Idontknow MNo ™MYes
™y Shemie
2
[<5)
8 Kidus-Yohannis
4
N—r
n
:.G:J Ded-Eyesus e
n
>
e} Dangule
2
(7p]
Abazaj
0 2 4 6 8 10 12

No. of the respondents

Figure 3. The illegal wild animal hunting in the study area
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Most (68%) of the respondents reported as the current status of wild animals in the choke mountain is
decreasing and they are not observing them frequently in the area. However, the Common Jackal (photo plate (b)),
Hyena, Porcupine, Monkey, Rats and Mole Rat are animals that are always seen by the community in the choke
mountain. The local communities think that the wild animals are conserved in the area, the main reason is that no one
can kill wild animals due to the existence of rule and regulation of the government towards wild animals.

About 46% of the respondents believed that wild animals are not important while 42% believed importance of wild
animals and the remaining 12% believed wild animals are both important and harmful (Figure 4).

Are wild animals important for the
community?

= Yes m No ® Both

Figure 4. The pie chart showing community attitude towards importance of wild animals

Although most (54%) of the people had negative attitude towards wild animals due to the presence of conflict
between domestic animals (sheep, goats...) (see photo plate below) and wild animals, they responded as both the
community and the government would be responsible for the conservation of wild animals found in the choke
mountain. People in the study area have different beliefs and perception towards wild animals. During our personal
communication with the respondents, almost all of them said that “hyena is not only important for scavenging dead
animal bodies but also to eat the devil.” The community believed that if there were no hyena which eat Devil (our
enemy) at night, it will be difficult to live.

Photo plate 1. Some of the pictures taken from the choke mountain / a. The sheep bitten by the common jackal b/ The
common jackal ¢/ Fire wood collection at the choke mountain d/ Lobelia rhynchopetalum.
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4. Conclusions and discussion

According to Mwendera et al. (1997), the highlands account for about 95% of all cultivated land and supports
88% of the total human population and 70% of the total live-stock population in Ethiopia. Many mountain ecosystems
have high biodiversity (ICIMOD, 2009; Eastern Arc Mountains, 2015), in terms of species richness and degree of
endemism, in comparison with adjacent lowlands (Saavedra, 2009). In more developed regions, this difference is
accentuated by the extensive modifications that have been made to lowland ecosystems for agriculture, settlement and
infrastructure (CBD, 2003). Mountains have great importance to human societies, the same is true in Choke mountain
which is the source of 27 major rivers that are tributaries of the Blue Nile. The area also important for the home of
herpeto-fauna, insects, 24 mammals and 52 avian species.

The Ethiopian mountains provide habitat and home of the endemic and endangered species (Alemneh A,
2015). In line with this study, choke mountain is the home of 9 endemics and near endemic bird species

According to McGinley (2009), the high plateaus of the Ethiopian Highlands are the locality of Lobelia
rhynchopetalum. The current study also asserted that choke mountain is the home of giant lobelia, which is the home
and food of many endemic animals.

Livestock rearing and farming are the major economic activities of people living in and around the Choke
mountain. The major livestock kept by the community in the area are cattle, sheep and pack animals. The same is true
for the communities living around and in the Semien Mountain National Park (Melese Y et al., 2008) and Bale
Mountain National Park (Temesgen G, 2015).

Ethiopia's highlands are among the most densely populated agricultural areas in Africa. Expanding agriculture,
shifting cultivation, fires, and overgrazing are major threats to the biological diversity of these ecosystems (Saavedra,
2009). In line with this, overgrazing, illegal settlement are the major threats in the study area.

Choke mountain has a huge potential in conserving the biodiversity of Ethiopia because of its advantage of
containing different ecosystems. It is the home of many bird and mammal species and endemism is also high.
Nevertheless, it is one of the highly threatening areas of the country. The major threats are village expansion,
agricultural encroachment, overgrazing, and firewood harvesting.

Solutions being taken are less effective in conserving the ecosystem from degradation. Therefore, controlling
agricultural expansion, awareness creation, promoting community involvement, linking conservation activity with
livelihood improvement through ecotourism, and private honey production are believed to be important. The solutions
are interrelated, and it is therefore important not only to understand them individually but also to address them in a
holistic fashion.

Nature based tourism offers high revenue away from agricultural production. The eco-region; montane and
Afro alpine ecosystem, is the best tourism destination in Ethiopia. Nature-based tourism which serves dual purposes;
protects the various unique wildlife species and improving the livelihoods of local communities. However, Choke
mountain is under severe threat. Failure to conserve these areas will have dire consequences for biodiversity
conservation. Therefore, federal and regional government and the local communities should have taken the
responsibility to conserve this area for sustainable development.
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Researches on hybrid vigor in Safflower (Carthamus tinctorius L.)
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Abstract

It was aimed to determine hybrid vigor heterosis and heterobeltosis 15 F; hybrid obtained from half diallel
crosses of 6 safflower lines. F; plants and their parents were tested in randomized complete block design with three
replications at Eskisehir ecological condition. The highest heterosis (61.1 %) and heterobeltosis (31.3 %) was observed
for number of seed per head. In terms of seed and flower yield, the highest heterosis values were determined 50.5 % and
12.6 %, respectively. In conclusion, promising findings of the crosses Emek-21 x Ekay-1, Es-8517 6, Es-8517 x Ekay-
1, Es-8517 x Emek-21were obtained to genotype higher seed yield.

Key words:Safflower, heterosis, heterobeltiosis, hybrid vigor, flower yield, seed yield

*
Aspir (Carthamus tinctorius L.) bitkisinde melez giicii iizerine arastirmalar

Ozet

Bu aragtirma, alti aspir hatt1 ile yarim diallel melezleme metoduna uygun olarak elde edilen 15 F; hibritinde
atalar ortalamasina ve iistiin ataya gdre melez giicii degerlerini belirlemek amaci ile gergeklestirilmistir. Deneme;
Eskisehir ekolojik sartlarinda, 3 tekerriirlii ve tesadiif bloklar1 deneme desenine uygun olarak yiiriitiilmiistiir. Incelenen
Ozellikler bakimindan en yiiksek heterosis ve heterobeltosis degeri % 61.1 ve % 31.3 degerleri ile tablada tane
sayisinda tespit edilmistir. Caligmada tane ile ¢igek verimi bakimindan yapilan degerlendirmede, en yiiksek heterosisis
degeri sirasiyla % 50.5 ve % 12.6 olarak belirlenmistir. Sonug olarak; tane verimi yiiksek genotipler elde etmek iizere
Emek-21 x Ekay-1, Es-8517 x Emek-16, Es-8517 x Ekay-1, Es-8517 x Emek-21 kombinasyonlarmin umut verici
oldugu sonucuna varilmistir.

Anahtar kelimeler: Aspir, heterosis, heterobeltiosis, melez giicii, ¢igek verimi, tane verimi
1. Giris

Aspir; farkli kullanim alanlarina sahip, kurak kosullarda rahatlikla yetisebilen bir bitkidir. Bitkinin Diinyanin
farkli yerlerinde yetistirilme ve kullamm amagclar1 degismektedir. Ulkemizde ise tarimu, agirlikli olarak yagi icin
yapilmaktadir. Tohumlarinda igerdigi % 25-45 arasinda yagin % 901 doymamis yag asitlerinden olusmakta olup, yag
kompozisyonu bakimindan linoleik ve oleik tipleri mevcuttur (Katar et al. 2016). Ayrica bitki, ¢igeklerinde bulunan
Carthamin ve Carthamidin maddeleri sayesinde gida ve kumas boya maddesi olarak da kullanilmaktadir. Diinyada yilda
1000 ton aspir ¢igeginin farkli kullanimlara konu oldugu bildirilmektedir (Rajvanshi, 2005). Son yillarda, gida
sektoriinde kullanilan sentetik boyalarin yerine dogal gida boyalariin tercih edilmesi aspir ¢igeklerinin 6neminin
artmasina sebep olmustur. Diinya ve iilkemizde aspir bitkisinin farkli kullanim alanlarina konu olmasi ve iiretiminin
giderek artmasi 1slah galismalarinin ivmelenmesine sebep olmustur.

Aspir 1slah aragtirmalarinin temel hedefi; iretici, tiiketici ve sanayicinin istekleri dogrultusunda, iistiin yeni
genotipler gelistirmektir. Islah amaglarin1 gerceklestirmede, agirlikli olarak kombinasyon 1slahi  yontemi
kullanilmaktadir. Arzu edilen karakterler bakimindan iistiin genotiplerin elde edilmesinde ebeveyn secimi islah
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calismalarinin en dnemli asamasidir. Ebeveynlerin incelenen 6zellikler bakimindan belirlenen ortalama degerleri, melez
performanslarinin tahmin edilmesi ve iistiin ebeveynlerin secilmesi agisindan 6nemlidir (Poehlman and Sleeper, 1995).

Melez giicii, degisik ¢esit form ve hatlar arasindaki melezlerin ebeveyn ortalamalarindan (Heterosis) veya en
yiiksek degerli ebeveynden (Heterobeltiosis) iistiinliik gdstermesi olarak tanimlanir (Fonseca and Patterson, 1968).
Melez giiciiniin ortaya ¢ikisi, miktar veya seviyeleri tiirden tiire degisim gostermektedir. Bu &zellikten yararlanilma
diislincesi oldukca eski olup, 6zellikle 20. yiizyilda misir ve aygicegi gibi yabanci ddllenen bitkilerde bu yolla yiiksek
verimler elde edilmistir. Bununla birlikte; kendine déllenen arpa (Tas ve Yagdi, 2002), soya (Burton and Brownie,
2006 ), bugdayda (Bilgin et al. 2011), yulaf (Dumlupinar et al. 2015), tiitin (Kinay and Yilmaz, 2016) ve pamuk
(Giingor ve Efe, 2017) gibi bitkilerde melez giicii ile ilgili arastirmalar yiiriitilmiistiir.

Bu aragtirma; 6 aspir hatti ve bunlarin yarim diallel melezlerinden olusan populasyonda melez giiciiniin var
olup olmadigt, varligi halinde hangi karakterlerde ve ne oranda ortaya ¢iktiginin saptanmasi ile yiiriitiilecek 1slah
calismalarina yon vermek amaci ile yiirtitiilmiistiir.

2. Materyal ve yontem

Bu aragtirmada 6 adet (Es-8517, Emek-16, Ekak-7, Emek-21, Ekay-1, Emek-24) aspir hatt1 ve bu atalara ait
yarim diallel melezleri materyal olarak kullanilmistir. Melezleme islemlerinde kullanilan hatlar soguga dayanimi, yag
orani ve tane verimi yiiksek olan hatlardir. Tarla ¢aligmalari Eskisehir Gegit Kusagi Tarimsal Arastirma Enstitiisii
deneme arazilerinde gergeklestirilmistir. 2016 yilinda 6 x 6 yarim diallel (resiproksuz) melezleme yapilmistir. Bu
melezlemelerden 15 adet deneysel F; hibridi elde edilmistir. Elde edilen 15 kombinasyona ait melez tohumlar, ikinci
yilda 11.03.2017 tarihinde 6 ata ile birlikte 3.6 m? ’lik parsellere 0.45 m sira arasi, 0.25 m sira iizeri mesafesi ve 2 m
uzunlugundaki parsellere tesadiif bloklar1 deneme desenine uygun olarak 3 tekrarlamali ekilmistir.

Deneme alani topragi, killi biinyeli, tuzsuz ve az kireclidir. Topragin pH’s1 hafif alkali 6zellikte olup, fosfor
kapsami az, potasyum kapsamu yeterli diizeyde organik madde ¢ok az olarak belirlenmistir. Aragtirmanin yiiriitildigii
Eskisehir ili karasal iklim o6zelligindedir. Yazlar sicak ve kurak, kislar ise soguk ge¢mektedir. 2017 yilinda, aspir
bitkisinin yetisme doneminde (Mart-Agustos) aylik toplam yagis miktar1 sirasiyla 24.8, 66.8, 95.8, 37.9, 6.2 ve 43.9
mm; aylik ortalama sicaklik ise 21.4, 26.5, 31.6, 35.4, 39.8 ve 35.1 °C olmustur. Ekimde parsellere dekara saf olarak 12
kg azot (N) ve 10 kg/da fosfor (P20s) uygulanmigtir.

Geligme siiresi boyunca, hasat oncesi ve sonrast dénemlerde her tekrarlamada 12 F bitkisinde ve standart
gesitlerde ¢igeklenme giin sayisi, bitkide tabla sayisi, tablada tane sayisi, bitkide tane ve ¢igek verimi degerleri
belirlenmistir. Incelenen ozelikler bakimindan ebeveyn ve Fi’ler arasindaki farkhiligin saptanmasinda varyans
analizinden; farkli gruplarin belirlenmesi iginde LSD testinden yararlanilmigtir. Melez giiciiniin hesaplanmasinda,
heterosis icin % M.G= [ (F1-A.0) / A.O] x100, heterobeltiosis i¢in ise % M.G = [ (F1-U.A) / U.A] x100 formiillerinden
yararlanilmistir (Balci ve Turgut, 2011).

3. Bulgular
6 ata ve bunlara ait melezleri kapsayan aragtirmaya ait varyans analizi tablosu incelendiginde; genotipler
arasinda istatistiki farkliligin incelenen tiim 6zellikler bakimindan 0.01 olasilik diizeyinde 6nemli oldugu goriilmektedir

(Tablo 1). Bu sonug, iizerinde g¢alisilan materyalde, melez giicii degerlerini incelemeye imkan verecek diizeyde
farkliligin var olduguna isaret etmektedir.

Tablo 1. Aspir bitkisinde incelenen karakterlere ait varyans analizi sonuglart (K.O.)

Varyasyon S.D. Ciceklenme Bitkide Tablada Bitkide Bitkide
kaynagi giin sayisi tabla sayis1  tane sayist tane verimi  ¢igek verimi
Bloklar 2 11.25 63.02 99.98 8.87 0.39
Genotipler 20 5.49*%*  89.70** 1095.72** 49.01** 2.20**
Hata 40 0.08 18.121 62.87 12.18 0.54

**0.01 diizeyinde istatistiki olarak 6nemli

Aragtirmada kullanilan atalara ait ortalama gigceklenme giin sayisi, bitkide tabla sayisi, tablada tane sayisi,
bitkide tane ve ¢igek verimi sirasiyla 82.8 giin, 36.0 adet, 80.1 adet, 23.3 g ve 7 g olarak belirlenmistir. Belirtilen
ozellikler bakimindan; melez populasyona ait ortalama degerler incelendiginde, sadece tablada tane sayisi bakimindan
melez ortalamasinin atalara ait ortalama degeri gectigi goriilmektedir (Tablo 2).
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Tablo 2. incelenen &zellikler bakimindan atalara ve Fy hibritlerine ait ortalama degerler

Cigeklenme Bitkide Tablada Bitkide Bitkide
Ata ve Atalar ve giin tabla tane tane cicek
Melez No Melezler sayi1sl sayi1s1 sayisl verimi verimi

(giin) (adet) (adet) (9 )
1 Es-8517 85.7 d 32.6 eg 747 fh 19.7 df 6.5 dg
2 Emek-16 78.7 1 37.0 af 860 dh 244 bd 7.3 ae
3 Ekak-7 79.7 h 372 af 735 @ 22.6 df 58 gh
4 Emek-21 88.0 b 399 ad 557 jk 20.0 df 77 ad
5 Ekay-1 84.0 e 30.8 fg 883 df 18.4 ef 6.5 dg
6 Emek-24 81.0 g 38.5 ae 1023 bc 349 a 8.2 ab
1x2 Es-8517 x Emek-16 86.7 c 42.6 ac 870 dg 30.1 ab 7.2 ae
1x3 Es-8517 x Ekak-7 89.7 a 43.5 a 510 k 22.5 df 5.7 gh
x4 Es-8517 x Emek-21 87.7 b 4138 ad 616 1k 244 bd 79 ac
1x5 Es-8517 x Ekay-1 89.7 a 341 df 583 jk 25.0 bd 6.0 fh

1x6 Es-8517 x Emek-24 77.7 j 36.2 bf 820 eh 22.2 df 8.3

2x3 Emek-16 x Ekak-7 79.7 h 39.7 ad 743 @ 20.3 df 5.3
2x4 Emek-16 x Emek-21 79.7 h 32.2 eg 643 qj 21.7 df 6.6 dg
2x5 Emek-16 x Ekay-1 78.7 1 36.3 af 1107 ab 241 ce 6.6 dg
2X6 Emek-16 x Emek-24 79.7 h 22.3 h 107.7 ab 19.8 df 8.0 ac
3x4 Ekak-7 x Emek-21 80.0 h 32.0 eg 804 eh 18.3 f 6.9 cg
3x5 Ekak-7 x Ekay-1 79.0 1 35.9 cf 937 ce 20.9 df 6.0 fh
3x6 Ekak-7 x Emek-24 80.0 h 43.0 ab 56.6 jk 22.6 df 6.4 eh
4x5 Emek-21 x Ekay-1 82.0 f 36.0 bf 1160 a 28.9 bc 7.2 af
4x6 Emek-21 x Emek-24 79.0 1 40.3 ad 83.0 dh 21.9 df 6.1 eh
5x6 Ekay-1 x Emek-24 75.0 k 26.0 gh 986 hd 22.3 df 7.1 bf

Atalar ortalamasi 82.8 36.0 80.1 23.3 7.0

Melezler ortalamasi 81.2 35.7 81.3 22.5 6.7

Caligmada; ¢iceklenme giin sayis1 bakimindan heterosis degerleri % - 9.1 (Ekay-1 x Emek-24) ile % 8.5 (Es-
8517 x Ekak-7), heterobeltiosis degerleri ise % -10.7 (Ekay-1 x Emek-24) ile % 4.7 (Es-8517 x Ekak-7 ve Es-8517 x
Ekay-1) arasinda degisim gostermistir (Sekil 1). Bu ozellik bakimindan agirlikla negatif yonde heterosis ve
heterobeltiosis degerlerinin hesaplanmas1 melezlerin atalara gére daha erkenci olduguna isaret etmektedir. Gupta and
Singh (1990), 5 ata ve onlarin yarim diallel melezleri ile yiiriittiikkleri ¢alismada belirtilen 6zellik bakimindan benzer
sonuglar elde etmistir.

Bitkide tabla sayis1 bakimindan; en yiiksek heterosis ve heterobelitiosis degeri sirastyla; % 24.5 ve % 16.8 ile
Es-8517 x Ekak-7 (1 x 3), en diigiik deger ise % - 40.8 ve % - 42.0 ile Emek-16 x Emek-24 (2 x 6) melez
kombinasyonlarinda belirlenmistir. Deshmukh et al. 1991 yiirtittikleri arastirmada en yiiksek heterosis degerini (%
84.15) bitkide tabla sayis1 6zelliginde belirlemisleridir (Sekil 1).

Genel olarak negatif yonde melez giicii degerlerinin belirlendigi tablada tane sayisi 6zelligi bakimindan en
yiiksek heterosis ve heterobeltosis degeri 4 x 5 nolu (Emek-21x Emek-24) melez kombinasyonda % 61.1 ve % 31.3
degerleri ile tespit edilmistir (Sekil 1). Melez giicii en yliksek olan kombinasyonda ana bitkinin tablada tane sayisi 55.7
adet, baba bitkinin 88.3 adet ve melez bitkinin de 116.0 adet olarak bulunmustur. Shivani et al. 2011 arastirmalarinda en
yiiksek melez giicii degerini tanede tabla sayisinda; Baydar and Erbas (2014), ise bu &zellik bakimindan iizerinde
calistiklart melez populasyonda negatif yonde melez giicii degerlerini belirlediklerini bildirmisleridir. Arastirmada;
bitkide tabla sayis1 bakimindan pozitif yonde melez giicii degerlerini alan ¢ogu melez kombinasyonunun, tablada tane
sayis1 bakimindan negatif yonde deger aldiklari belirlenmistir. Bu durum; bitkide artan tabla sayisinin, tablada tane
sayisinda azalmalara sebep olabilecegine isaret etmektedir.
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Sekil 1. Cigceklenme giin sayisi, bitkide tabla sayisi ve tablada tane sayis1 bakimindan heterosis ve heterobeltiosis
oranlar1 (%)

Bitkide tane verimi bakimindan melez kombinasyonuna ait degerler incelendiginde; en yiiksek heterosis ve
heterobeltiosis degerinin, tablada tane sayisi bakimindan da en yiiksek melez giicii degerlerinin belirlendigi 4 x 5 no’ lu
(Emek-21 x Emek-24) kombinasyona ait oldugu goriilmektedir. Rao (1982) aspir bitkisi ile yiiriittiigii ¢aligmasinda
bitkide tane verimi bakimindan ortaya ¢ikan melez giicli degerinin tabla agirlig1 veya tablada tane sayisi ozellikleri
bakimindan paralellik gosterebilecegini bildirmistir.

Caligmada, tane ile cigcek verimi bakimindan yapilan degerlendirmede, sirasiyla en yiiksek heterosisis ve
heterobeltiosis degerlerinin % 50.5 ve % 22.5 ile % 12.6 ve % 3.0 gergeklestigi belirlenmigtir (Sekil 2). Melez giicii
degeri atalarin melez performanslari ortaya koyan bir gostergedir. Bununla birlikte melezlerin ata ortalamalarindan ¢ok,
istiin ataya karsi gostermis olduklari performanslart daha biiyllk 6nem arz etmektedir. Arastirmada, en yiiksek
heterobeltiosis degerine sahip kombinasyona ait iistiin ata bitkide tane verimi 20.0 g, melez bitkisi ise 28.9 g deger
almigtir. Cigek verimi 6zelliginde ise en yiiksek heterobeltiosis degerine sahip kombinasyona ait {istiin ata 8.2 g, melezi
ise 8.3 g degerlerini almigtir. Singh at al. 2001 arastirmalarinda ¢igek verimine ait heterosis degerinin % 10.5 ile %
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80.99 arasinda degigmesine karsin, tane verimi bakimindan en yiiksek degerin % 23.41 olarak tespit edildiginin
bildirmislerdir.
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Sekil 2. Tane ve ¢icek verimi bakimidan heterosis ve heterobeltiosis oranlar1 (%)

4. Sonuglar ve tartisma

Islah caligmalarinda verimi artirmak temel hedeflerdendir. Bu nedenle; bitkinin farkli kullanim alanlarina
hammadde teskil edebilmesi agisindan, {izerinde ¢aligilan bitkinin farkli verim degerlerinin de irdelenmesi 6nem arz
etmektedir. Yiiriitillen bu galigmada; tane verimi bakimindan belirlenen melez giicii degeri, ¢igek verimi 6zelligine gore
daha yiiksek diizeyde ortaya ¢ikmistir. Buna gore; tane verimi yiiksek genotipler elde etmek tizere Emek-21 x Ekay-1,
Es-8517 x Emek-16, Es-8517 x Ekay-1, Es-8517 x Emek-21 kombinasyonlarinin umut verici oldugu, belirtilen 6zellik
bakimindan iistiin genotiplerin elde edilmesinde dikkate alinmas1 gerektigi sonucuna varilmstir. Ayrica, agirlikli olarak
kendine dollenme mekanizmasimin hakim oldugu aspir bitkisinde; melez giicii degerlerinin, yabanci tozlanan bitkilere
nazaran daha diigiik diizeylerde ortaya ¢iktig1 belirlemistir.

Kaynaklar
Balci, A., Turgut I. (2011). Kendilenmis musir hatlarinin diallel melez dollerinde genel ve dzel uyum yetenekleri ile
heterosisin belirlenmesi. Akdeniz Universitesi Ziraat Fakiiltesi Dergisi, 24(1), 39-46.

Baydar, H., Erbas, S. (2014). Estimates for broad sense heritability and heterosis of agronomic and quality characters of
safflower (Carthamus tinctorius L.). Scientific Papers - Series A, Agronomy, 57, 110-115.

Arzu KOSE, Researches on hybrid vigor in Safflower (Carthamus tinctorius L.)



138 Biological Diversity and Conservation — 11/ 1 (2018)

Bilgin, O., Balkan, A., Korkut, K.Z., Baser, 1. (2011). Heterotic and heterobelthiotic potentials of bread wheat (Triticum
aestivum L.) hybrids for yield and yield components. Journal of Tekirdag Agricultural Faculty, 8(2), 133-142.

Burton, J.W., Brownie, C. (2006). Heterosis and inbreeding depression in two soybean single crosses. Crop Science, 46,
2643-2648.

Deshmukh, M.P., Patil, B.R., Ghorpade, P.B. (1991). General evaluation of some selected lines of Safflower
(Carthamus tinctorius L.). Indian J. Agril. Res., 25(4),181-188.

Dumlupinar, Z., Karakuzulu, H., Demirtas, M.B., Ugurer, M., Gezginci, H., Dokuyucu, T., Akkaya, A. (2015). A
heterosis study for some agronomic traits in oat. Journal of Agricultural Sciences, 21,414-419.

Fonseca, A., Patterson, F.L. (1968). Hybrid vigour in a seven parent diallel cross in common winter wheat (T. aestivum
L.). Crop Science, 8, 85-88.

Gupta, R.K., Singh S.P. (1990). Genetic analysis of earliness and its inheritance in Safflower (Carthamus tinctorius L.).
Transactions of Indian Society of Desert Technology, (15),109-116.

Giingér, H., Efe, L. (2017). Pamukta lif kalite 6zelliklerinde melez azmanlhig1. Kahramanmaras Siitcii imam Universitesi
Doga Bilimleri Dergisi, 20(1), 54-66

Katar, D., Arslan, Y., Kodas, R. Subasi, 1., Katar, N. (2016). Determining of performances on different characteristics in
Safflower (Carthamus tinctorius) genotypes under organic and conventional production systems. Biological
Diversity and Conservation, 9(1), 172-181

Kinay, A., Yilmaz, G. (2016). Effects of heterosis on agronomically important traits of oriental tobacco hybrids. SDU
Ziraat Fakiiltesi Dergisi, 11(1), 89-94.

Poehlman, J.M., Sleeper, D.A. (1995). Breeding field crops. USA: lowa State University Press.

Rajvanshi, A.K. (2005). Development of safflower petal collector. Proceedings of Sixth International Safflower
Conference, June 6-10, Istanbul, Turkey.

Rao, V.R. 1982. Heterosis for agronomic characters in safflower. Indian Journal of Genetic, 42(3), 364-371.

Singh, V., Deshpande, M.B., Nimbkar, N. (2001). Potential for commercial exploitation of hybrid vigour for flower
yield in safflower and popularization of safflower flower as herbal health tea. Journal of Medicinal and Aromatic
Plant Sciences, 22/23(4A/1A), 303-307.

Shivani, D., Sreelakshmi, C., Kumar, C.V.S. (2011). Heterosis and inbreeding depression in safflower, (Carthamus
tinctorius L.). Madras Agricultural Journal, 98(7/9), 216-218.

Tas, B., Yagd:, K. (2002). iki sirali arpada (Hordeum vulgare conv. distichon) melez giiciiniin belirlenmesi. Atatiirk
Universitesi Ziraat Fakiiltesi Dergisi, 33(4), 359-362.

(Received for publication 22 January 2018; The date of publication 15 April 2018)

Arzu KOSE, Researches on hybrid vigor in Safflower (Carthamus tinctorius L.)



www.biodicon.com Biological Diversity and Conservation

ISSN 1308-8084 Online; ISSN 1308-5301 Print 11/1 (2018) 139-142

Research article/Arastirma makalesi

Isolate algae population on Simulium ornatum sp. comp. from four different streams in Eskisehir and
Kiitahya/Turkey

Ebru Ceren FIDAN ™, Betiil YILMAZ OZTURK 2 and Umit SIRIN *

! EskisehirOsmangazi University, Department of Arts and Sciences, Meselik Campus, Eskisehir, Turkey.
2 Eskisehir Osmangazi University, Central Research Laboratory Application and Research Center, Meselik Campus,
Eskisehir, Turkey

Abstract

This study presents 14 algae species belonging to three different phylum. Algae species are isolated from
thorax and abdomen part of Simulium ornatum sp. comp. larvae. Specimens are collected from 4 streams from Eskisehir
and Kiitahya provinces. These algae species are isolated for the first time from a Simulium ornatum sp. comp. larvae.
All of the species are new record for study sites. Taxonomic list and pictures of algae species are given in the text.

Key words: isolate, Algae, Simulium ornatum sp. comp, Turkey

*

Eskisehir ve Kiitahya illerinde bulunan dért farkh akarsudan elde edilen Simulium ornatum sp. comp. iizerinden
izole edilmis alg populasyonlari

Ozet

Bu calisma ile t¢ farkli filuma ait 14 alg tiirii sunulmaktadir. Alg tiirleri Simulium ornatum sp. comp.
larvasinin torax ve abdomen boélgelerinden izole edilmistir. Simulium ornatum sp. comp. tiirleri Eskisehir ve Kiitahya
illerinde bulunan dort farkli akarsudan toplanmustir. Tespit edilen alg tiirleri bir Simulium ornatum sp. comp. larvasi
tizerinden ilk kez izole edilmektedir. Alg tiirlerinin hepsi ¢alisma alan1 i¢in yeni kayittir ve tiim tiirlerin taksonomik
listesi ve fotograflart metin i¢inde verilmistir.

Anahtar kelimeler: izole, Alg, Simulium ornatum sp. com, Tiirkiye
1. Introduction

Simuliidae (Diptera) larvae and pupae are inhabits freshwaters, their habitats and altitude can range from mean sea level
to nearly 5000 m altitude. The larvae are similar to its pupae, live attached to plants, rocks and smooth surface in water.
This family play an important role in the life cycle of freshwaters. Adults are strong flyers, and females are vectors of a
lot of pathogens because of their biting habits, sothey are important for public health(Coscaron & Arias, 2007).

Simuliidae larvae are using their cephalic head fans to catch solid particles from running waters. Larvae are
also able to scrape periphyton from the substrate to which they are attached (Werner & Pont, 2003). Larvae is generally
feed on algae, bacteria, organic particles of dead organisms and inorganic material, showing a great capacity to
metabolize different materials (Coscaron & Arias, 2007).The importance of algae in the diet of aquatic insects is highly
variable. Because of their high fat and protein content Simuliidae is consuming lots of algae specimens. While there are
many researches about algae and bacteria composition in guts of some Simuliidae species (Alencar, Ludwig, Soares, &
Hamada, 2001; Gislason & Johannsson, 1991; Moore, 1977; Schréder, 1988; Thompson, 1989) there is no research
about exterior surface of Simulidae specimens.

In this study Simulium ornatum sp. comp. had chosen because of its wide distribution in different streams and
high tolerance to temperature, pollution and organic content, larvae and pupae of Simulium ornatum sp. comp. can be
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found in very different types of running water. The Simulium ornatum sp. comp. is known to have five species in
Turkey. In larval stages of this group has similar morphology. Larvae of different instars can be found nearly all year
(Bernotien, 2010). The purpose of the study cultivate the algae specimens from exterior surface of Simulium ornatum
sp. comp. and determinate them. It’s thought to be Algaes can be use larvaes as habitat, besides larvaes use algaes as
nutrients.

Algae are extremely various and found almost all around the world. They are producing nearly 70 percent of
the air we breathe and they are very important in food chains of ocean an inland water (Altun6z, Obali, Atic1, & Arru,
2008; David M John, Whitton, & Brook, 2002).

They are quite different organisms due to their morphological structures. They can range from the microalgae,
to macroalgae; large seaweeds Microalgae include both cyanobacteria, and green, brown and red algae. Cyanobacterias
are also considered in algae because of their pigment content (Fabregas & Herrero, 1985; Hellio, Berge, Beaupoil, Le
Gal, & Bourgougnon, 2002).

Algae can be found in freshwaters and seas, besides they can live in extreme industrial wastes backwaters.
They can help the abstersion of heavy metals in water. It has been proven that the heavy metal absorption of
microalgae is superior to the widespread physicochemical processes used to remove toxic heavy metals (Kumar,
Dahms, Won, Lee, & Shin, 2015).

Algae are similar to high-order plant groups (with photosynthetic pigments) and, it is a group of organisms
which is quite privileged because of its immature formation, cell wall structure, developmental stages, colonial lifestyle.
At the same time, they make a significant contribution to the chemical change of oxygen, carbon dioxide and water
cycle with their photosynthesis properties (Larkum, 2016; Prescott, 1973; Ramanan, Kim, Cho, Oh, & Kim, 2016).

2. Materials and methods

Simulium ornatum sp. comp. (Fig-1) was collected from four different streams which is located in Eskisehir and
Kiitahya provinces (Kargin, Sékmen, incik and Akkaya streams) (Table-1;Fig-1) at April 2016. This four streams have
almost the same feature and same species.

Table-1: Site names, Provinces Coordinates and Altitude information of Localities

Site Names Provinces Coordinates Altitude
N E
Kargin Eskigehir 393519 3016 53 916 m
Akkaya Eskisehir 393714 301841 817 m
Incik Kiitahya 393240 301530 998 m
Sokmen Kiitahya 393013 301127 1026 m
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Four specimens were chosen from each sampling sites. The samples was washed with distilled water. The
larvae obtained from their natural habitat were washed up in pure water three times. Then sweepings from the surface,
particularly surfaces closer to the head by scratching extracted and added into the medium. To obtain pure culture, BG-
11 (Table 2) medium was first prepared, followed by mixing with 2% agar to make solid medium (Rippka, 1988). BG
11 is evenly distributed in sterile petri dishes.

Table-2: BG-11 medium used in the purification of species

BG-11 Medium g/L

NaNO3; 15 Trace elements mg/L
K2HPO, 0.4 H3BOs3 61
MgSO.. 7H,0 0.75 MnSO, . H,0 169
CaCl,. 2H,0 0.36 ZnS04 .7TH0, 287
Citric acid 0.06 CuSO.. 5H,0 2.5
Iron (111) ammonium citrate  0.06 (NH4)6M07024. 4H,O0 125
Na,-EDTA 0.01

Na,CO3 0.2

Algae samples taken from larvae were transferred to these medium. The medium was incubated for 20 days at
25 °C under light of 3000 lux for 12 hours at night and 12 hours at light (Figure 3a). Subsequently, 100 ml of sterile
liquid was transferred to the BG-11 medium (solutions containing various salts and trace elements) by taking a single
cell from the colonies formed on the medium (Katircioglu, Aslim, Tiirker, Atici, & Beyatli, 2008; Rippka, 1988).
Liquid medium were left to incubate for 20 days as in solid medium (Figure 3b).

The sources used in the diagnosis of the algae (D. M. John, Whitton, & Brook, 2005; Prescott, 1973; Seckbach
& Kociolek, 2011). The algae Base, algal database was used to control the current systematic categories of the
identified species.

Figure 3. Images of cultures a. growing species in the solid medium b. growing species in the liquid medium.
3. Results

As a result of this study 14 different algae specimens were isolated with from all of the cultures. Taxonomical status and
images of each species were given below.

1. Phylum Chlorophyta Species Scenedesmus incrassatulus var.
Subphylum Chlorophytina mononae G. M. Smith, 1914 (Figure 4-b)
Class Chlorophyceae
Order Sphaeropleales 3. Phylum Chlorophyta
Family Scenedesmaceae Subphylum Chlorophytina

Species Scenedesmus incrassatulus Bohlin, Class Chlorophyceae
1897 (Figure 4-a) Order Sphaeropleales
Family Scenedesmaceae

2. Phylum Chlorophyta Species Scenedesmus bijugatus Kiitzing,

Subphylum Chlorophytina 1834 (Figure 4-c)

Class Chlorophyceae

Order Sphaeropleales 4. Phylum Chlorophyta
Family Scenedesmaceae Subphylum Chlorophytina

Class Chlorophyceae
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Order Sphaeropleales

Family Scenedesmaceae 10. Phylum Chlorophyta
Species Scenedesmus quadricauda Chodat, Subphylum Chlorophytina
1926 (Figure 4-d) Class Chlorophyceae
Order Sphaeropleales
5. Phylum Chlorophyta Family Selenastraceae
Subphylum Chlorophytina Species Selenastrum minutum (Nigeli)
Class Chlorophyceae Collins, 1907 (Figure 4-j)
Order Chlamydomonadales
Family Haematococcaceae 11. PhylumCyanobacteria
Species Haematococcus lacustris (Girod- Class Cyanophyceae
Chantrans) Rostafinski, 1875 (Figure 4-¢) Subclass Oscillatoriophycideae
Order Chroococcales
6. Phylum Chlorophyta Family Chroocccaceae
Subphylum Chlorophytina Species Chroococcus turgidus (Kiitzing)
Class Trebouxiophyceae Nigeli, 1849 (Figure 4-k)
Order Chlorellales
Family Oocystaceae 12. Phylum Cyanobacteria
Species Oocystis pusilla Hansgirg, 1890 Class Cyanophyceae
(Figure 4-f) Subclass Oscillatoriophycideae
Order Chroococcales
7. Phylum Chlorophyta Family Microcystaceae
Subphylum Chlorophytina Species Microcystis aeruginosa (Kiitzing)
Class Chlorophyceae Kiitzing, 1846 (Figure 4-1)
Order Sphaeropleales
Family Scenedesmaceae 13. PhylumBacillariophyta
Species Coelastrum microporum Nigeli, Subphylum Bacillariophytina
1855 (Figure 4-g) Class Bacillariophyceae
Subclass Bacillariophycidae
8. Phylum Chlorophyta Order Naviculales
Subphylum Chlorophytina Family Naviculaceae
Class Trebouxiophyceae Species Navicula capitatoradiota
Order Chlorellales H.Germain, 1981 (Figure 4-m)
Family Chlorellaceae
Species  Chlorella  vulgaris  Beyerinck 14. PhylumBacillariophyta
[Beijerinck], 1890 (Figure 4-h) Subphylum Bacillariophytina
Class Bacillariophyceae
9. Phylum Chlorophyta Subclass Bacillariophycidae
Subphylum Chlorophytina Order Bacillariales
Class Chlorophyceae Family Bacillariaceae
Order Chlamydomonadales Species Nitzschia perminuta  (Grunow)
Family Chlamydomonadaceae M.Peragallo, 1903 (Figure 4-n)

Species Chlamydomonas mucicola
Schmidle, 1897 (Figure 4-i)

Feeding behavior of aquatic beetles can be classified with morphology of mouthparts and functional feeding
groups (Cummins, 1973). These groups is generally using for provide a great convenience on complication of
organization but not specify the trophic roles of individual species (Mihuc, 1997). There are filter feeders, predators,
foragers and scrappers in freshwater systems (Cummins, 1973). Simulium species are generally living in freshwater
streams and rivers while in larval and pupal stages. Several studies have found negative effects of lowered species
richness on ecosystem functioning depend on anthropogenic stress (Feld, Kiel, & Lautenschldger, 2002; Malmqvist,
Zhang, & Adler, 1999). But also, they can show great adaptability on different habitats. They feed on organic particles
of dead organisms, algae and bacteria besides inorganic material. They can show both positive and negative react to
physical and chemical degradation as acidification and organic pollution (Glétzel, 1973). These conditions are effective
factors for algaes, they are can outbreak in such places (Yakup, Ertiirk, & Akkayunlu, 2010). Algeas, as nutritional
source of blackflies, are contains starches, proteins, lipids, minerals and sugars that occur in photosynthesis. Besides,
algal derived coproducts such as, carotenoids, omega 3 polyunsaturated fatty acids, p-carotene, (docosahexaenoic acid
and eicosahexaenoic), astaxanthin, squalene, phycobiliproteins are important materials (Mehta et al., 2018).
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h)

Figure 4. Images of Algae species which isolated from S. ornatum sp. comp. specimens
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m)

Figure 4. (continued)
4. Conclusions and discussion

Algae consumption from Simulidae has investigated from several studies (Burton, 1973; Schroder, 1988), but
study about isolate algae community from external parts of Simuliidae larvae is not exist up until now. All of these
species are first record for the study sites. With this primary study we had chance to observe that external surface of
Simulium ornatum sp. comp. larvae, hosts algaes with quite diversity (10 species from Chlorophyta and two species for
each Bacillariophyta and Cyanobacteria) and assume that it related to nutrition of Simulium ornatum sp. comp.

Algae species, which are isolated and cultivated, are all the same in four streams. So we cannot make comment
about effect of streams ecology on biodiversity of algae community. Besides, a comparison study must be done from
the internal and external algae composition of S. ornatum sp. comp. for understanding the roles of algaes and Simulidae
species with each other.
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Abstract

Parasitic plants are restrict the lives of earth plants. Cuscuta species are holoparasitic plants without leaves or roots. Water
and nutrients are transferred through the haustorium from the vascular system of the host into the parasite. Parasitic plants are
affected by host plant physiology because of similar hormonal pathways between parasite and host plants. Host plant secretes various
phenolic compounds, as a response to parasitic plant. Alhagi, a plant genus from family Fabaceae, is widely distributed in many
countries of Asia, Australia ve Europe. Abroad range of biological activities such as antioxidant, cardiovascular, antiulcer,
antidiarrheal, antipyretic, anti-inflammatory, anti-rheumatic, antibacterial ve antifungal have been ascribed to different parts of
Alhagi. In this study it is determined that the infection of Cuscuta babylonica Aucher (Cuscutaceae) on the phenolic compound
changes of Alhagi maurorum by LC-MS/MS anlysis. As our results, it is revealed that the Cuscuta infection lead to an important
increasing on the amount of chlorogenic acid (67.64 fold), apigenin (23.18 fold) and quercetin (6.75 fold), besides improved the
amount of hiperoside (3.94 fold), naringenin (2.92), p-cumaric acid (2.28 fold), quinic acid (2.08 fold), coumarin (1.74 fold), tr-
cafeic acid (1.61 fold), salicylic acid (1.40 fold), 4-OH benzoic acid (1.36 fold), malic acid (1.109 fold) ve hesperidin (1.08 fold). The
amount of kaemferol (5.04 fold), gallic acid (2.58 fold), vanillin (1.54 fold), tr-akonitic acid (2.41 fold), tannic acid (2.11 fold),
rosmarinic acid (1.88 fold), and rutin (1.044 fold) decreased when it is observed an significant decline the amount of protocatecholic
acid (36.34 fold). Hesperetin is found only infected samples.

Key words: Cuscuta babylonica Aucher, Alhagi maurorum, phenolic compound, LC/MS-MS

Cuscuta babylonica Aucher (Kiiskiit) parazitliginin Alhagi maurorum ’un fenolik bilesikleri iizerine etkisi

Ozet

Parazit bitkiler, yeryliziinde konuk olduklari bitkilerin yasamlarini sinirlandiran tiirlerdir. Kiiskiit tiirleri, yaprak ve kokleri
olmayan tam parazit bitkilerdir. Bu bitkiler, su ve besin elementlerini 6zellesmis beslenme yapilart olan hostoryumlart araciligiyla
diger bitkilerden elde ederler. Parazit bitkiler konukgulariyla benzer hormonal mekanizmalar igerdikleri i¢in hem onlari etkilerler
hem de onlardan etkilenirler. Parazit bitkilerin saldirisina ugrayan konukgu bitki, en etkin savunma maddeleri olan gesitli fenolik
bilesikler sentezler. Alhagi, Fabaceae familyasindan Asya, Avusturalya ve Avrupa’min ¢ogu iilkesinde genis dagilim gosteren bir
bitki cinsidir. Alhagi’nin farkli kisimlari, antioksidant, kardiyovaskiiler, antiiilser, diare 6nleyici, ates diisiiriicli, anti romatizmal,
antibakteriyel, antifungal gibi genis bir biyolojik aktiviteye sahiptir. Bu ¢aligmada patojen Cuscuta babylonica Aucher (Cuscutaceae)
enfeksiyonunun Alhagi maurorum bitkisinin fenolik bilesik iceriginde meydana getirdigi degisiklikler LC-MS/MS analizleri
kullanilarak incelenmistir. Analizler sonucunda, kiiskiit enfeksiyonunun klorogenik asit (67.64 kat), apigenin (23.18 kat) ve kuersetin
(6.75 kat)igeriklerinde 6nemli bir artiga neden olurken, bunun yaninda hiperosid (3.94 kat), naringenin (2.92 kat), p-kumarik asit
(2.28 kat), kuinik asit (2.08 kat), kumarin (1.74 kat), tr- caffeik asit (1.61 kat), salisilik asit (1.40 kat), 4-OH benzoik asit (1.36 kat),
malik asit (1.109 kat) ve hesperidin (1.08 kat) bilesiklerinde de artis oldugu ortaya ¢ikarilmistir. Protokatesuik asit miktarinda 36.34
kat gibi kaydadeger bir diisiis gézlenirken, yine kaemferol (5.04 kat), gallik asit (2.58 kat), vanillin (1.54 kat), tr-akonitik asit (2.41
kat), tannik asit (2.11 kat), rosmarinik asit (1.88 kat), rutin (1.044 kat) gibi bilesiklerin miktarinda da diisiise neden olmustur.
Hesperetin(0.268) ise sadece, enfekte olmus bitkilerde tesbit edilmistir. Enfekte olmadan dnce ve enfeksiyon sonrasi yapilan analiz
sonuglari kiiskiit enfeksiyonunun Alhagi bitkisinin fenolik bilegen i¢eriginde 6nemli degisimlere neden oldugunu ortaya koymustur.

Anahtar kelimeler: Cuscuta babylonica Aucher, Alhagi maurorum , fenolik bilesikler, LC/MS-MS
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1. Giris

Parazit bitkiler, yasamlar1 i¢in gerekli olan karbon, besin elementleri ve suyu hostorium olarak bilinen 6zel
yapilartyla konak olarak bulunduklari bitkinin bitkinin kék veya govdelerindeki ksilem ve/veya floemlerinden temin
eden kismen veya tamamen konak bitkiye bagli olarak yasayan bitki tiirleridir. Angiospermlerin taksonomik olarak ayri
bir grubu olan parazit bitkiler, tropik yagmur ormanlarindan yiiksek arktriklere kadar diinyanin pek ¢ok dogal ve yar1
dogal ekosistemlerinde yayilis gosterirler (Press, 1998). Parazit bitkiler; konukgu olduklart bitkiler, ¢evre ve biyotik
faktorler arasinda karmasik ve dinamik iligkiler gosterirler.

Kiiskiit (Cuscuta) Cuscutaceae familyasina ait bir cinstir ve diinyada 200 civarinda tiirii yayilis gosterir.
Anadolu’da seytan sag1, verem otu, kizil ot, bereket otu gibi yoresel adlarla taninir (Ozer ve ark., 2003). Kiiskiit koksiiz,
klorofil igermeyen, dolaysiyla fotosentez yapamayan sarilict tam parazit bir bitkidir. Govdeleri ile iizerinde bulunduklar1
bitkinin govdesine sarilir ve emeglerini gévde icerisine salarak su, mineral ve fotosentetik maddeleri emerler. Bu bitkiler
ayn1 zamanda, konukcu bitkinin toprak, su, besin elementleri atmosferik karbondioksit ve 1s1 da dahil fiziksel ¢evresini
degistirebilirler (Sharma ve Kapoor, 2014).

Caligmamizda konak bitki olarak kullanilan Alhagi cinsi, Fabaceae familyasina aittir ve genel olarak deve
tirnag1, Hazar kudret helvasi ve Iran kudret helvasi olarak da bilinir. Alhagi calilari, Merkez Asya, Kuzey Amerika,
Avrupa, Ortadogu Dogu iilkeleri, Kuzey Afrika, Giiney Afrika ve Kuzeybati Cin’de genis olarak yayilis gosterirler.
Alhagi bitkileri genellikle az yagmur alan, tuzlu ve alkali topraklarda gelisir. Bu bitkinin pek ¢ok tiiriiniin tibbi
uygulamalarda kullanildig: bildirilmektedir (Laghari ve ark., 2012). Alhagi bitkileri geleneksel olarak, mide ve bagirsak
iltihaplari(Varshney ve Singh, 2008), iilserler (Awaad Amani ve ark., 2006), ates (Khan, 2009), bas ve dis agrilar1 (Zou
ve ark., 2012), karaciger bozukluklar1 (Shaker ve ark., 2010), hipertansiyon (Kouchmeshky ve ark., 2012) ve kanser
(Zou ve ark., 2012) gibi pek ¢ok hastaligin tedavisinde uygulanmaktadir. Ornegin Alhagi pseudalhagi (M.Bieb.) Desv.
tirliniin Sanlurfa’da geleneksel olarak astim ve ishal tedavilerinde kullanildigi bildirilmistir(Akan ve ark., 2013).

Fenolik bilesikler, bitkilerin antioksidant aktivitelerinde onemli rol oynamaktadirlar. Bu bilesikler fenolik
asitler ve flavonoidler olmak iizere iki gruba ayrilmaktadir. Son donemlerde, 6nleyici ve tedavi edici ilaglar olarak
fenolik bilesikleri de iceren dogal antioksidantlarin kullanimi olduk¢a revactadir. Bu bilesiklerin antioksidant ve
antikanserojen potansiyellerinden dolay1 ¢ok sayida sagligi destekleyici 6zellikleri bulunmaktadir (Costa ve ark., 2012;
Erdogan-Orhan ve ark., 2014). Flavonoidler, genelde tozlagsma igin ¢ekici renklerin iiretilmesinde, hiicre doéngiisiinii
engellemede, azot fiksasyonunda ayrica kimyasal mesajcilar olarak ve UV filtrasyon ajanlar1 olarak goérev yaparlar
(Kumar ve Pandey, 2013). Fenolik asitler iizerine yapilan pek ¢ok calismada; gallik asit, malik asit, p-kumarik asit,
siyringik asit ve vanillik asit gibi belli fenolik asitlerin insan sagligi lizerinde ¢ok sayida faydasi oldugunu ortaya
¢ikarmustir.

Alhagi maurorum tiirii, geleneksel tedavide; miishil, terletici, balgam soktiiriicli ve idrar soktiiriicii olarak uzun
zamandan kullanilmaktadir. Yerel olarak, tohumlarin sulu ekstraktlari idrar yolunu rahatlatmak ve bobrek taslarini
uzaklastirmak i¢in kullanilir (Marashdah ve Farraj, 2010). Bu bitkinin ¢i¢ekleri, basur, migren ve sigil tedavisinde;
yapraklarindan elde edilen yag romatizmada kullanilmaktadir (Brown, 1995). Ayrica A. maurorum’un toz haline
getirilmis kokleri de diiiretik 6zelliginden dolayi, bobrek taslarini uzaklastirmakta kullanilir (Badshah ve Hussain,
2011). Bu bitkinin modern tiptaki kullanimina bakildiginda, {ireaz inhibitor aktivitesi ile bilinen bir tiir oldugu
goriilmektedir. Besin degeri yiiksek, farkli yaglar ve minerallerce zengindir. Son yapilan bir ¢aligmada A. maurorum
koklerinin etil asetat kisimlarindan bir iireaz inhibitér flavanenol olan 5,6,7,8,2',3',5',6'-octamethoxyflavan-3-en-4'- ol
izole edildigi bildirilmistir(Laghari ve ark., 2010). Ahmad ve ark.(2009) A. maurorum un toprak istii kisimlarinin
metanolik ekstraktlarindan B-sitoserol , transsinnamik asit, p-kumarik asit, 4-hidroksi benzoik asit, 3'-O-metilorobol,
metil B-D-glukopiranosid, p-sitosterol-3-O- B-D-glucopyranoside ve kuersetin-3-O-B-Dglucopiranosid bilesiklerini
izole etmistir. Daha sonraki bir ¢aligmalarinda; A. maurorum’da antioksidant bilesikler olan izorhamnetin-3-O-[-a-L-
rhamnopiranosil-(1—3)]-B-D glucopiranosid, 3'-Ometilorobol ve kuersetin 3-O-B-D-glukopiranosid bulundugunu
bildirmislerdir.

Bitkiler savunma sistemlerini aktive ederek, parazit saldirisina karsi koyma yetenegine sahiptirler (Dangl ve
Jones, 2001). Parazitligin konak bitkide her zaman olumsuz etkilere sebep olmadigi bilinmektedir, drnegin Kiiskiit ile
enfekte olan domates bitkisinin salisilik asit gibi belli bitki hormonlarini degistirdigi ve savunma sistemini aktive ettigi
bildirilmistir (Runyon ve ark., 2008). Son ¢aligmalar, kiiskiit parazitliginin konak bitkide 6nemli degisikliklere neden
oldugunu ortaya ¢ikarmistir (Surmus Asan ve Ozen, 2016; Furuhashi ve ark., 2012; Vurro ve ark., 2011).

Bu c¢aligmada, kiiskiit parazitliginin geleneksel tedavi ve modern tipta pek ¢ok kullanimi oldugu bilinenen
Alhagi bitkisindeki fenolik bilegen igerigi tizerindeki etkileri aragtirildi.

2. Materyal ve yontem

1.1. Bitki materyali

Bu ¢alisma Kiiskiit enfeksiyonuna maruz birakilan konak bitki olarak, Dicle Universitesi kampus alaninda
kontrollii bir bolgede dogal olarak yetisen A. maurorum tiirii kullanildu.
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Kiiskiit tohumlarimin ¢imlendirilmesi: Parazit C. Babylonica nin tohumlari sert tohum kabugunun ¢atlatilmasi igin 30
dk. boyunca konsantre siilfiirik asit ¢dzeltisinde bekletildi. Tohumlar daha sonra musluk suyu ile yikandi ve nemli filtre
kagitlar1 bulunan kiigiik plastik kaplara yerlestirilerek 4 °C’de buzdolabinda 15 giin boyunca bekletildi. Sogutma
islemine maruz birakilan tohumlar daha sonra ¢gimlenmesi igin 16 °C’ ye alindi.

Cimlenmeden sonra dogal olarak yetisen A. maurorum bitkisi 15 giin Kiiskiit ile enfekte edildi ve daha sonra enfekte
olan A. maurorum bitkileri toplandi ve oda sicakliginda kurutuldu. Kontrol olarak kullanilan enfekte olmamus A.
maurorum bitkileri de ayn1 alandan toplandi ve kurutuldu.

1.2. Ekstraksiyon

Oda sicakliginda kurutulmus olan A. maurorum o&rnekleri doviilerek toz haline getirildi. Hazirlanan toz
halindeki orneklerden 200 mg tartilarak 10 ml kloroform ile ekstrakte edildi ve daha sonra 5 dk boyunca
sonikasyon(Sanyo MSE-Soniprep 150, U.K.) islemi yapildi. Bu islem ii¢ kez tekrarlandi ve kloroform kisimlari vakum
yardimiyla uzaklastirildi. Kloroform kismi ayrilmis olan drnekler daha sonra 10 ml metanol ile 5’er dk olmak iizere
sonikasyon islemi yapildi. Yine bu uygulama da ii¢ kez tekrar edildi ve metanol kisimlar1 toplanarak vakum evaporatorii
(IKA, RV 10 DS 99) ile konsantre edildi. Arta kalan tortu kisim metanolle ¢oziiliip 0.25 uM’lik filtreden siiziildiikten
sonra uygun seyreltme islemi uygulanarak 27 adet fenolik bilesigin analiz edilmesi i¢in LC-MS/MS (Shimadzu marka
LC-MS 8040 triple quadrupole mass spectrometry)’e verildi. Fenolik bilesik analizleri daha 6nce bildirilmis olan (Ertas
ve ark., 2014) yontem dogrultusunda yapildi.

Tablo 1. LC-MS/MS metodu analitik parametreleri

No Analytes RT? lonization R2 RSD%*° Linearity Range  LOD/LOQ Recovery ue
Mode (mg/L) (ug/L)* (%)
1 Kuinik asit 3.32 Neg 0.9927  0.0388 250-10000 22.3/745 103.3 4.8
2 Malik asit 354 Neg 0.9975  0.1214 250-10000 19.2/64.1 101.4 53
3 tr-Akonitik asit 4.13 Neg 0.9933  0.3908 250-10000 15.6/51.9 102.8 4.9
4 Gallik asit 4.29 Neg 0.9901 0.4734 25-1000 48/159 102.3 51
5 Klorogenik asit 5.43 Neg 0.9932  0.1882 250-10000 731243 99.7 49
6 Protokatesuik asit 5.63 Neg 0.9991  0.5958 100-4000 25.8/85.9 100.2 51
7 Tannik asit 6.46 Neg 0.9955  0.9075 100-4000 102/342 978 5.1
8 tr- kaffeika asit 7.37 Neg 0.9942  1.0080 25-1000 441147 98.6 5.2
9 Vanillin 8.77 Neg 0.9995  0.4094 250-10000 10.1/33.7 99.2 4.9
10 p-Koumarik asit 9.53 Neg 0.9909  1.1358 100-4000 152/508  98.4 5.1
11 Rosmarinik asit 9.57 Neg 0.9992  0.5220 250-10000 10.4/34.8 101.7 4.9
12 Rutin 10.18 Neg 0.9971  0.8146 250-10000 17.0/56.6 102.2 5.0
13 Hesperidin 9.69 Poz 0.9973  0.1363 250-10000 216/71.9 100.2 4.9
14 Hiperosid 10.43 Neg 0.9549  0.2135 100-4000 1241414 985 4.9
15 4-OH Benzoic asit 11.72 Neg 0.9925  1.4013 25-1000 3.0/10.0 106.2 5.2
16 Salisilik asit 11.72 Neg 0.9904  0.6619 25-1000 4/133 106.2 5.0
17 Myrisetin 11.94 Neg 0.9991  2.8247 100-4000 9.9/32.9 106.0 5.9
18 Fisetin 12.61 Neg 0.9988  2.4262 100-4000 10.7/35.6 96.9 55
19 Kumarin 12.52 Poz 0.9924  0.4203 100-4000 9.1/304 104.4 4.9
20 Kuersetin 14.48 Neg 0.9995  4.3149 25-1000 2.0/6.8 98.9 7.1
21 Naringenin 14.66 Neg 0.9956  2.0200 25-1000 26/88 97.0 55
22 Hesperetin 15.29 Neg 0.9961  1.0164 25-1000 3.3/11.0 102.4 5.3
23 Luteolin 15.43 Neg 0.9992  3.9487 25-1000 5.8/19.4 105.4 6.9
24 Kaemferol 15.43 Neg 0.9917  0.5885 25-1000 20/6.6 99.1 5.2
25 Apigenin 17.31 Neg 0.9954  0.6782 25-1000 0.1/03 98.9 5.3
26 Rhamnetin 18.94 Neg 0.9994 25678 25-1000 0.2/0.7 100.8 6.1
27 Chrisin 21.18 Neg 0.9965  1.5530 25-1000 0.05/0.17 102.2 5.3

*RT: Alikkonma siiresi

PR Belirleme katsayist

°RSD: Bagil standart sapma

YLOD/LOQ (ug/L): Belirlenme limiti

¢ U (%):% 95 giiven diizeyinde goreli belirsizlik yiizdesi (k=2)

3. Bulgular
Kiiskiit ile bulastirilan A. maurorum bitkisinin fenolik bilesik igerikleri LC-MS/MS ile analiz edilmis, enfekte

olan bitkilerdeki bilesik igerikleri, enfekte olmayan kontrol grubu 6rnekleri ile karsilastirilarak, bu bitkinin Kiiskiit
enfeksiyonu karsisinda fenolik bilesik igerigindeki degisimler incelenmistir.
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Tablo 2. Kontrol ve enfekte olmus A. maurorum bitkilerindeki fenolik bilesiklerinin LC-MS/MS ile tanimlanmasi ve miktarlarinin belirlenmesi.

Bilesen miktarlari (ug analit/g ekstrakt)

Bilesik Parent ion MS?(CE) Kontrol Enfekte

(m/z) A. maurorum A. maurorum
Kuinik asit 85 (22),93 (22) 2210.850+106.1 4607.720+221.1
Malik asit 190,95 115 (14),71 (17) 320727.843+16998.5 355740.672+18854.2
tr-akonitik asit 133,05 85 (12),129 (9) 10868.788+532.5 4491.294+220.0
Gallik asit 172,85 125 (14),79 (25) 32.116+1.6 12.424+0.63
Klorogenik asit 169,05 191 (17) 6.699+0.3 453.124+22.2
Protokatesoik asit 353 109 (16),108 (26) 963.726+49.1 26.519+1.3
Tannik asit 152,95 124 (22),78 (34) 47.780+2.4 22.578+1.1
tr- kafeik asit 182,95 135 (15),134 (24),89 (31) 2.302+0.1 3.709+0.1
Vanillin 178,95 136 (17),92 (21) 5.708+0.2 3.691+0.1
p- kumarik asit 151,05 119 (15),93 (31) 39.378+2.0 89.926+4.5
Rosmarinik asit 162,95 161 (17),133 (42) 6.167+0.3 3.278+0.1
Rutin 358,9 300 (37), 271 (51), 301 (38) 5296.145+264.8 5072.364+2
Hesperidin 609,1 303 (24),465 (12) 3223.199+157.9 3482.197+1
Hiperosid 611,1 300 (27),301 (26) 335.169+16.4 1321.447+46
4-OH Benzoik asit 463,1 93 (17),65 (27) 41.829+2.1 56.929+2.9
Salisilik asit 136,95 93 (16),65 (31),75 (30) 43.48442.1 61.104+3.0
Myricetin 136,95 179 (19),151(23),137 (26) TE. TE.
Fisetin 317 135 (22),121 (27) TE. TE.
Kumarin 284,95 103 (17),91 (26),77 (27) 6.907+0.3 12.058+0.5
Kuersetin 146,95 179 (19),151 (21),121 (28) 9.590:0.6 64.733+4.5
Naringenin 300,9 151 (18),119 (24),107 (26) 0.669+0.0 1.955+0.1
Hesperetin 270,95 164 (25),136 (33),108 (42) T.E. 0.268+0.0
Luteolin 300,95 175 (29),151 (25),133 1.9 TE.
Kaemferol 284,95 217 (29),133 (32),151 (23) 2.566+0.1 0.509+0.0
Apigenin 284,95 151 (25),117 (35) 0.114+0.0 2.643+0.1
Rhamnetin 268,95 165 (23),121 (28),300 (22) TE. T.E.
Chysin 314,95 143 (29),119 (32),107 (26) TE. TE.

Parent ion (m/z): Standart bilesiklerin molekiiler iyonlari;

MS?(CE): Tlgili molekiiler iyonlarin MRM pargalart;

T.E.: Tesbit edilemedi.

Yapilan LC-MS/MS analizleri sonucunda, A. maurorum bitkisinde kiiskiit enfeksiyonu ile; klorogenik asit

(67.640 kat), apigenin (23.18 kat), kuersetin (6.75 kat), hiperosid (3.94 kat), p- kumarik asit (2.283 kat), kuinik asit
(2.08 kat), naringenin (2.92 kat) bilesiklerinin miktarlarinda énemli bir artig olurken, malik asit(1.109 kat), hesperidin
(1.080 kat) tr- kafeik asit (1.611 kat), 4-OH Benzoik asit (1.36 kat), salisilik asit (1.40 kat) ve kumarin (1.74 kat)
miktarlarinda az olsa artiy meydana geldigi tesbit edilmistir. Bunun yaninda kaemferol (5.04 kat), tr-akonitik asit (2.41
kat), gallik asit (2.58), protokatesoik asit (36.34 kat), tannik asit (2.11 kat), vanillin (1.54 kat) ve rosmarinik asit (1.88
kat) bilesiklerinin miktarlar1 diismiistiir. Hesperetin sadece enfeksiyona ugrayan bitkilerde tesbit edilirken, rutin
miktarinda 6nemli bir degisiklik gézlenmemistir(Tablo 2.).

4. Sonuglar ve tartisma

Kiiskiit koksiiz, klorofil igermeyen, dolaysiyla fotosentez yapamayan sarilici tam parazit bir bitkidir ve
sarildig1 bitkiye tutunarak emegleri vasitasiyla floem dokusundan beslenir. Bu sekilde tutundugu kiiltiir bitkisini zayif
ve gligsiiz birakarak verim ve kalitenin diismesine neden olur (Kadioglu, 1992). Konak bitkiler, parazit bitki
saldirilarina cevap olarak fenolik bilesikler salgilarlar (Dangl ve Jones, 2001). Fenolik bilesikler genellikle bitki
dokularinda stres faktorleri ve patojenlere karsi iiretilmekte ve biriktirilmektedir (Clé ve ark., 2008). Fenolik bilesikler
fenolik asitler ve flavonoitler olmak iizere iki gruba ayrilmaktadir.

Yapilan ¢aligmalar flavonoidlerin ¢ok sayida enfeksiyon (viral, bakteriyel), kanserler, kardiyovaskiiler ve diger
yagla ilgili hastaliklara karsi koruyucu etkilere sahip oldugunu gostermistir (Kumar ve Pandey, 2013). Calisma
sonuglarimiz, kiiskiit saldirist sonrasinda A. maurorum’un klorogenik asit miktarinda (67.640 kat) énemli bir artig
oldugunu gostermektedir. Bu artis klorogenik asid’in bitki savunmasindaki 6nemli roliinii ortaya koymaktadir.
Klorogenik asit bitkilerde en bol bulunan ve antioksidant 6zelligi ile bitki savunma sisteminde dénemli yeri olan bir
fenoliktir (Ngadze ve ark., 2012). Benzer sekilde kiiskiit enfeksiyonu, apigenin (23.18 kat), kuersetin (6.75 Kkat),
hiperosid (3.94 kat), naringenin (2.92 kat), ve kumarin (1.74 kat) flavonoidleri miktarlarinda da artisa neden olmustur.
Kuersetin, allelopatik ozelliklere sahip olan bir flavonoiddir (Weir ve ark., 2004). Parazit ile enfekte olan bitkide
kuersetin miktarmin artig;, temel olarak bitkide toksisite ve bitki biiylimesinin gerilemesine yol ag¢masina
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dayandirilmaktadir (Lindroth ve Batzli 1984). Benzer sekilde, Oryza sativa L. bitkisinde patojen saldirisi sonrasinda
naringenin miktarinda bir artig oldugu bildirilmistir (Jwa ve ark., 2006). Yine hesperidin(1.080 kat) ve hesperetin (0.268
kat) bilesiklerinin miktarinda kiiskiit saldirisi sonrasi artis oldugu goriilmiistiir. Hesperidin ve hesperetin bilesiklerinin
antikanser, antioksidant ve antiinflammatuar gibi ¢esitli biyolojik aktivitelere sahiptir ve farkli patojenlere karst bitki
savunma sisteminde énemli role oynarlar (Soares ve ark., 2015).

Fenolik asitlerin insan saghigi iizerine destekleyici ozellikleri oldugu bilinmektedir. Fenolik asitler sinnamik
asit ve benzoik asit olmak tizere iki biiyiik gruba ayrilirlar (Tarnawski ve ark., 2006). En yaygin hidroksisinnamik
asitler ferulik, kaffeik ve p-kumarik asitlerdir. Bu bilesiklerden 4-OH Benzoik asit ve salisilik asit bitki savunmasinda
6nemli bir fonksiyona sahiptir ve genellikle patojenlere cevap olarak salgilandig: bildirilmistir (Loake ve Grant, 2007).
Benzer sekilde sonuglarimiz, bu iki bilesigin miktarinin arttigini gostermistir.

Kiiskiit saldiris1 konak bitkide ¢esitli morfolojik ve fizyolojik degisikliklere sebep olmaktadir (Walters 2011;
Surmus Asan ve Ozen, 2016). Analiz sonuglarimiz Kiiskiit enfeksiyonu sonrasinda Alhagi bitkisinde kaemferol (5.04
kat), tr-akonitik asit (2.41 kat), gallik asit (2.58), protokatesoik asit (36.34 kat), tannik asit (2.11 kat), vanillin (1.54 kat)
ve rosmarinik asit (1.88 kat) bilesiklerinin miktarlarinin diigtiglini gostermistir. Sham (1993), kiiskiit saldirisi
sonrasinda bitkilerde rutin miktarinin genelde degismeden kaldigini bildirmistir. Analiz sonuclarimiz da bu veri ile
ortiismektedir.

Calisma sonuglarimiz daha once Alhagi tiirlerinde bulundugu tesbit edilen kuersetin, rutin (Guijie vd., 2010;
Sultan vd., 2011), p- kumarik asit, 4-OH benzoik asit (Ahmad vd., 2009), saliylic acid (Zhang vd., 2009) ve hesperitin
(Boulus, 1983) bilesiklerinin miktarinin arttigini ortaya koymustur. Bu baglamda ¢alismamiz, Alhagi tiirlerinde bulunan
bu bilesiklerin tedavi edici 6zellikleri tizerine yapilacak olan ileriki modern tip ¢aligmalarina dnciiliik edecektir..
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Abstract

In this study, it is aimed to reveal the chromosome numbers and structures of Crimean Barb, Barbus tauricus
Kessler, 1877 living in Ilica Stream (Ordu/Turkey), by the conventional staining method (Giemsa). Crimea’s Barbels
working first time as cytotaxonomic and local in this research were used 24 specimens in different sizes sampled with.
As the results of the investigations, It’s defined as diploid (2n) chromosome number of B. tauricus is 100, karyotype’s
composed of 6 metacentric, 24 submetacentric, 38 subtelocentric and 32 acrocentric chromosomes and fundamental
chromosome arm number is NF= 130. B. tauricus widely distributed throughout the North Anatolian may be arguable
taxonomically whether to be as subspecies escherichii or not, but It may said that is located between tetraploids
(4n=100) in Eurasian cytotype.

Key words: Crimean barb, Barbus tauricus, Cyprinidae, chromosome, Turkey

k

Tiirkiye’de Yasayan Kirim Biyikhh Baliginin, Barbus tauricus Kessler 1877 (Pisces, Cypriniformes, Barbinae),
Sitotaksonomisi

Ozet

Bu arastirmada, Ilica Irmaginda yasayan Kirim Biyikli baligi, Barbus tauricus Kessler, 1877’in kromozom
sayis1 ve yapisinin geleneksel boyama yontemiyle (Giemsa) ortaya ¢ikarilmasi amaglanmistir. Sitotaksonomik ve lokal
olarak ilk defa yapilan bu g¢alismada, ¢esitli biiyiiklilklerde 24 Kirim biyikli baligi 6rnegi kullanilmistir. Yapilan
incelemeler sonucunda, B. tauricus’un diploit kromozom sayismin (2n) 100, karyotipi 6 metasentrik, 24 submetasentrik,
38 subtelosentrik ve 32 akrosentrik kromozomdan olustugu ve kromozom kol sayis1 NF=130 olarak belirlenmistir.
Kuzey Anadolu’da yaygin olarak bulunan B. tauricus’un escherichii alttiiri olup olmadigi taksonomik olarak
tartigilabilir fakat Avrasya sitotipi icerisindeki tetraploitler (4n) arasinda yer aldig1 s6ylenebilir.

Anahtar kelimeler: Kirim biyikli baligi, Barbus tauricus, Cyprinidae, kromozom, Tiirkiye
1. Introduction

Cypriniformes genus, Cyprinidae Family members are the most common group among the vertebrate groups as
a freshwater form in the Mediterranean basin comprising the Black Sea as well. Cyprinid fish are naturally found in the
inland water of all the continents around the world except for Antarctica, Australia and South America. When historical
development of biogeographic distribution is examined, two scenarios are emphasized: According to the classical north
river system formation hypothesis, when the Turgai Sea dried up during the Miocene and Pliocene periods the first
freshwater fish reached to Europe from Asia and then as a result of the continuation of the river formations they spread
to South Africa from Europe. On the other hand, according to the South Sea hypothesis, the Cyprinidae passing the
Mediterranean Sea are reported to have been localized in different regions (Gante, 2011).
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Cyprinidae family is quite a large and important family both in Turkey and around the world. It completely
covers Asia, Europe and Africa. A major part of Osteichthyes living in our country is included in this family and they
are distributed especially in freshwater. Although this family is represented by about 3086 species on the world as
reported by Eschmeyer and Fong (2017), about 196 species thereof live in Turkey (Cigek et al., 2015, 2016).

While the number of the fish, the chromosomes of which were examined on the basis of species/subspecies in
the world is 3425 as reported by Arai (2011), the total fish number constitutes approx. 10% of the variety of species (62
Orders, 515 Families, 5203 Genera and 34190 species (Eschmeyer and Fong, 2017). Up to date, the total chromosome
analyses of 747 species of the Cypriniformes order also including Barbus tauricus, the chromosomes of which were
examined (21.8% of the total fish species which were karyotyped), were performed: While karyotype study was
performed on 180 of 220 genera in the Cyprinidae family, there are the records of chromosome structure and number of
628 species out of 2420 species in total. For instance, cytotaxonomy of 154 species was examined in 30 genera in total
in the Barbinae (Barbel Fish) sub-family where B. tauricus is present. It was determined that there were species in 3
different cytotypes in the Barbinae sub-family. Diploid (2n) ones were encountered in 75 species of 16 genera,
tetraploid (4n) ones were encountered in 57 species of 9 genera, and hexaploid ones were encountered in 22 species of 5
genera. As a result of the chromosome analysis of 50 species of Barbus genus, it was detected that the chromosome
numbers were between 48 and 150 (Arai, 2011).

Crimean Barbs separate naturally to numerous rivers and streams The Black Sea and Azov Sea but they have
been lived endemically in The Crimea of Ukraine. However, the barbs are seen in large and small streams and rivers
spilled into the Black Sea in Turkey (Verep et al., 2006; Fricke et al., 2007; Kottelat and Freyhof, 2007). In this study,
the chromosome structures and numbers of B. tauricus was aimed to determine by traditional staining method, which is
karyotyped the first time in Turkey (Ilica Stream, Fatsa/Ordu) and the world.

2. Materials and methods

Sampling was made by casting nets from the region of Fatsa Ilica Stream at coordinates 40.93177° N —
37.62693° E from its Yavas Stream connection between 08/10/2010 and 07/11/2012 (Fig. 1).
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Figure 1. Map showing the fish sampling site in Ilica Stream (ArcGIS®, v.10.3.1)
The fish used in the study were identified by utilizing Freshwater Fish Catalogue of Turkey (Cigek et al., 2015;

2016), species determination keys organized for Turkey's Freshwater Fish of Geldiay and Balik (2009), and European
Inland Water Fish catalogue of Banarescu and Bogutskaya (2003) and Kottelat and Freyhof (2007).
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Fish samples to be used in karyological analyses were caught with cast nets by local fishermen and B. tauricus
which were brought to Ordu University, Faculty of Marine Sciences Biochemistry Laboratory in an aired plastic fish
pail as alive were again placed in an aired aquarium. After the adaptations to the environment of the fish which were
brought to laboratory from sampling area were provided, the processes indicated in the Method sections were performed
respectively. 24 barbs or Crimean Barbs (B. tauricus) samples with various sizes were used in the study (Fig. 2).
Chromosomes were analyzed from the tissue preparations obtained from these samples.

Figure 2. A specimen of Cremean barb, Barbus tauricus sampling in the research

The methods, which were defined by Denton (1973), Kligerman and Bloom (1977) and Thorgaard and Disney
(1990) modified as a result of the preliminary tests, were applied by making some modifications in the research.
Chromosome length, centromere state and morphological features, e.g. number and satellite state. In the microscope for
each sample among the photographs captured, relative heights (1) and arm lengths (p) of at least 10 (Krysanov and
Golubtsov 1996; Diniz et al., 2008; Geng et al., 2013) metaphase chromosomes of the most suitable ones were
measured with MicroMeasure© (Version 3.3 PC Software) (Reeves, 2001; Jankun et al., 2003; Karahan, 2016) and
image analysis programs specific to microscope. After the chromosomes were classified (metacentric, submetacentric,
subtelocentric and acrocentric) according to arm length ratio (g/p) of the chromosomes in the chromosome
nomenclature defined by (Levan et al.,, 1964; Ozcan, 2013), they were arranged in the descending order on the
centromeric axis (according to the length of p and q arm) and the ideogram, which provides monitoring the
chromosomes schematically, was drawn.

3. Results

Digital microphotograph of the metaphases of B. tauricus was captured with research microscope to detect the
chromosome sample number. Sample diploid number was found to be at the highest frequency as 2n= 100 among the

best dispersed and countable metaphases (E:i'f'l = 58) therewith in (Fig. 3).

Figure 3. The Metaphase plate of B. tauricus, Bar-10 p

According to the obtained data (Table 1), the karyotype of Barbus tauricus was determined to have had 6
metacentric, 24 submetacentric, 38 subtelocentric, 32 acrocentric chromosomes (Fig. 4). NF was detected as equal to
130 (NF= 130) after chromosome arm number = NF value was double in metacentric and submetacentric chromosomes
and single in subtelocentric and acrocentric chromosomes.
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Figure 4. In the study, the karyogram of showing model chromosome number (2n= 100) determining from the
metaphase plates of B. tauricus

Table 1. The relative lengths (R, p), total length (p+q, p), the arm ratio (q/p), total length and classification of the
chromosomes (n=50) of B. tauricus

R R
n —p+q a/p Type n —p+q  ad/p Type
P q p q

1 35 4.2 7.7 12 M 26 12 40 53 33 ST
2 34 53 8.7 16 M 27 1.1 64 75 57 ST
3 31 40 7.1 13 M 28 1.1 48 59 42 ST
4 34 63 9.7 1.8 SM 29 1.1 53 64 50 ST
5 32 57 8.8 1.8 SM 30 1.0 49 59 48 ST
6 28 57 8.4 21 SM 31 1.0 59 69 59 ST
7 27 61 8.8 23 SM 32 10 58 68 58 ST
8 24 41 6.5 1.8 SM 33 1.0 39 49 41 ST
9 23 45 6.8 20 SM 34 09 49 59 53 ST
10 1.8 41 5.9 23  SM 35 07 57 64 85 A
11 16 39 5.6 24  SM 36 00 79 79 o A
12 16 4.6 6.2 29 SM 37 00 77 17 o A
13 15 40 55 27 SM 38 00 68 68 o A
14 15 36 5.1 24  SM 39 00 67 67 o A
15 1.4 40 5.4 28 SM 40 00 59 59 o A
16 26 84 110 32 ST 41 00 58 58 o A
17 1.7 74 9.2 43 ST 42 00 56 56 o A
18 1.7 58 7.4 34 ST 43 00 55 65 o A
19 16 51 6.7 31 ST 44 00 53 53 o A
20 16 7.2 8.8 45 ST 45 00 51 51 o A
21 16 6.2 7.8 39 ST 46 00 48 48 o A
22 16 56 7.2 35 ST 47 00 47 47 o A
23 13 52 6.5 38 ST 48 00 45 45 o A
24 13 53 6.6 40 ST 49 00 41 41 o A
25 12 48 6.0 38 ST 50 00 39 39 o A

The karyogram (Fig. 4) was prepared by arranging the chromosomes according to the classes thereof in the
descending order in the Photoshop® picture program utilizing Table 1 and the metaphase sample of B. tauricus having
sample chromosome number in Fig. 2. Then again according to the relative chromosome lengths on Table 1, by
utilizing the graphs made with Microsoft Excel®, the ideogram showing the length order of the haploid number of
chromosomes was prepared (Fig. 5).

Serkan SAYGUN et al., Cytotaxonomy of the Crimean barb, Barbus tauricus Kessler 1877 (Pisces, Cypriniformes, Barbinae) living in Turkey



Biological Diversity and Conservation — 11/ 1 (2018) 153

Figure 5. Ideogram schematized according to haploid chromosome set (n=50) measurements of B. tauricus

4. Conclusions and discussion

In the research, 24 barb fish, Barbus tauricus samples were sampled from Ilica (Fatsa/Ordu) Stream with the use of
various fishing gear and equipment Numbers close to the sample number obtained in the detection of chromosome number
were also observed. According to the karyological results, it was determined that diploid chromosome number of B. tauricus
was 2n= 100, but the chromosome numbers obtained from some samples ranged from 72 to 148. Generally, such deviations
are attributed many reasons in each stage from obtaining fish samples of in vivo methods to the microscope examination of
the same (Denton, 1973).

In regard to chromosome numbers, that the chromosome numbers of Barbus genus of the Barbinae family members
were between 48 and 150 as shown in Fig. 6 and Table 2 was reported in the studies conducted (Arai, 2011). However, it is
understood that most of the Barbus species, the chromosomes of which were examined, had 2n= 100 chromosomes.

That the chromosome number of Barbus is 2n= 100 in this thesis study are in agreement with this generalization.
However, although the results of the two studies conducted on the species Barbus tauricus were the same as the results of this
study in terms of chromosome numbers, in the studies by Vasiliev (1985) and Nguen Thi (1989) the chromosomes of the sub-
species B. t. cubanicus living in Russia were reported as 2n= 100, but the karyotype was not similar with findings of Nguhen
Thi (1989), as fallows in Table 2. According to Banarescu and Bogutskaya (2003), the species/sub-species spreading in the
Black Sea is indicated as B. t. escherichii.

The scientists who regard the fish species with more telocentric chromosomes as primitive and the fish species with
metacentric and submetacentric chromosomes as more developed confirm this hypothesis for the Barbinae species as well
(Geng et al., 2013). According to the data on Table 2, it is understood that metacentric-submetacentric (m/sm) and
subtelocentric-acrocentric (st/a) chromosomes are frequently seen in Barbus.

Figure 6. Chromosome number variation of barbel fishes (Barbinae) as the results of cytogenetic studies carried out on
Genus Barbus so far (Arai 2011)
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The data obtained from many studies as also seen on the same table are supportive for the hypothesis that this
genus is primitive because a- and st/a- type chromosomes are more than the double-armed chromosomes (m and sm) in
Barbus genome. In this study, it can be said that this species is also primitive because the single-armed chromosomes
are more in the detected karyotype (6m, 24sm, 38st and 32a) of B. tauricus. Likewise, when the double-armed
chromosomes are considered as m/sm, 28-35 m/sm were observed in about 35-40% of Barbus as indicated on Table 2
and that the sum m and sm chromosome numbers of B. tauricus was 30 in our study is in agreement with its
equivalents.

Chromosome arm numbers (NF) is a data varying depending on the karyotype. It can also be used as the
indicator of the differentiation between the species. Although the NF values were indicated as minimum 70 and as
maximum 276 in the studies conducted, it is seen that it often varies between 100 and 150 (Table 2). In this study, NF=
130, but that the number of single-armed chromosomes is more in the karyotype prevents the increase of this number.

As the chromosome numbers are differed in the two studies on Barbus anoplus (2n= 48) (Skelton and Naran
1995) and 2n= 50 (Tsigenopoulos and Berrebi 2000), the chromosome numbers of B. barbus in populations of different
places (Slovenia-Podrad River, Italia, France-Garonne River, Croatia, Romania) are always same (2n= 100) while
karyotype and NF values change and differentiations are observed in the data such as 28m+ 46sm+ 4st+ 22a — NF= 174
reported by Valenta et al. (1979) (Klinkhardt et al., 1995), 26m+ 18sm+ 18st +38a — NF= 144 (Cataudella et al., 1977);
12m+ 48sm/st+ 40a — NF= 160 (Hafez et al., 1978a; 1978b), 10m+ 44sm+ 46a — NF= 148 (Fister et al., 1999), 12m+
38sm+ 46a — NF= 146 (Luca et al., 2010). Mursa (Barbus mursa), belonged to genus Luciobarbus nowadays and a
member of group of Euro-Asian barbels has also 2n=100 diploid number and 6m+36sm+58sta of karyotype reported by
Vasilyan et al. (2009), as seen below in Table 2.

Table2. The results of some cytogenetic studies were published on genus Barbus

Species 2n  Karyotype NF Location References

B. amatolicus 48  22m/sm+ 26st/a 70 South Africa Skelton and Naran (1995)

B. fasciolatus 48  32m+ 16sm 96 Africa Réb (1981)

B. plebejus lacerta 48 32m+ 16a 80 Turkey (Erzurum) Ergene et al. (1998)

B. bigornei 48  9m+ 15sm 92 Guyana (Kaba R.) Rab et al. (1995)

B. macrops 50 7m+ 14sm+ 4st-a 92 Guyana (Samour R.) Rab et al. (1995)

B. ablabes 50 18m+ 30sm+ 2st/a 98 Guyana (Mongo R.) Rab et al. (1995)

B. anema 50 42 m/sm+ 8a 92 Ethiopia (Alvero River)  Golubtsov and Krysanov (1993)
B. holotaenia 50 24m+ 26sm/st 100 Africa Rab (1981)

B. kerstenii 50 34m/sm+ 16a 84 Ethiopia (Lake Abaya) Golubtsov and Krysanov (1993)
B. paludinosus 50 46m/sm+ 4a 96 Ethiopia (Bulbula R.) Golubtsov and Krysanov (1993)
B. paludinosus 50 44 m/sm+ 6a 94 Ethiopia (Omo R.) Golubtsov and Krysanov (2003)
B. sharpeyi 98  44m/sm+ 54t 188 Iran Balasem et al. (1994)

B. andrewi 100 34m/sm+ 66st/a 134 South Africa Tsigenopoulos et al. (2002)

B. bocagei 100 16m+ 48sm+ 36st/a 164 Portugal (Tejo, Mondego) Collares-Pereira and Madeira (1990)
B. capito 100 12m+ 38sm+ 8st+ 12t 150 China Geng et al. (2013)

B. meridionalis 100 22m+ 20sm+ 12st+ 46a 142 lItaly Cataudella et al. (1977)
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Table2. Continued

Species 2n  Karyotype NF Location References
B. steindachneri 100 10m+ 48sm+ 42st/a 158 Portugal (Guadiana) (Clcgé%r)es—Perelra and Madeira
B. microcephalus 100 18m+ 50sm+ 32st/a 168 Portugal (Guadiana) (Cltglé%r)es—Perelra and Madeira

Armenia (Vorotan

B. mursa 100 6m+36sm+58sta 142 Vasilyan et al. (2009)

R.)
B. peloponnensius 100 30m+ 18sm+ 52a 150 Cratoria Fister et al. (1999)
B. rajanorum 100 22m+30sm+ 48st/a 152 Turkey (Dicle River) Kilic Demirok(2000)
mystraceus
B. tauricus (cubanicus) 100 Russia Vasiliev (1985)
B. tauricus (cubanicus) 100 12m + 34sm+16st + 146 Rus_5|a (Kuban Nguen Thi (1989)
38a basin)
B. tauricus 100 bm+ 24sm+ 38st+ 130 Turkey (Thca In this study
32a Stream)
B. goktschaicus 100 24m/sm+76a 124 ’ggc;?g'a (Lake Krysanov (1999)
B. aeneus 148 48m/sm+ 100st/a 196 South Africa Oellermann and Skelton (1990)
B. longiceps 148 Turkey (Asi River)  Turan et al. (2005)
. Guyana (West .
B. wurtzi 148 Africa) Guégan and Morand (1996)
B. bynni bynni 150 50m/sm+ 100st/a 200 EECLOr?Ia (Baro Krysanov and Golubtsov (1996)
S 15 27  Guyana (West .
B. petitjeani 0 36m+ 90sm/st+ 24a 6 Africa) Guégan et al.(1995)
B. canis 150 76m+ 24st+ 50a 226 lIsrael (Jordan River) Gorshkova et al. (2002)
B. ethiopicus 150 40m/sm +110st/a 190 Eti?/'ec;?'a (Meki Golubtsov and Krysanov (1993)
B. intermedius 150 90m+ 60a 240 Ethiopia Golubtsov and Krysanov (1993)

Another example is that the chromosome numbers found by the same researchers (Golubtsov and Krysanov, 1993;
Krysanov and Golubtsov, 1996) for the species B. bynni and B. bynni bynni on the same region but in different water
(Abaya Lake in Ethiopia, Baro River, Abaya Lake, Tana Lake Basin) were the same (2n= 150), but the karyotype and
NF values thereof were reported to have varied. Again, the same researchers obtained same diploid number (2n= 150)
from the findings for B. intermedius in Ethiopia and similar deviations in NF and karyotypes.

Dissimilarities were observed for B. capito, as well despite the geographic differences according to some karyological
data. For this species, while the two researchers detected 2n= 100 diploid numbers, Geng et al. (2013) in China and
Pourali Darestani, Lakeh and Kiabi (2006) in Iran found the karyotypes and NF values quite different (K= 12m+ 38sm+
8st+ 12t, NF= 150 and K= 12m+ 60sm+ 4st+ 24t, NF= 172, respectively). However, Skelton and Naran (1995) found
same chromosome (2n= 100) and NF numbers (82) while they found different karyotypes for a different species (B.
eutaenia) of Barbus (Arai, 2011).

It was reported by different researchers that B. meridionalis and B. meridionalis petenyi of European Barbus were
hexaploid species having a value of 2n= 150 which they obtained on similar regions but in different water (Vujosevi¢ et
al., 1983; Rab et al., 1993). The barbels of Lake Sevan comparing with European barbels in his study, Krysanov (1999)
found that the karyotype of Gokcha barbel (Barbus goktschaicus) was 24 meta-submetacentric and 76 acrocentric
chromosomes. However, he was also reported that the number of chromosome arms of B. goktschaicus is very different
from all the others: it is the smallest number of chromosome arms, and thus, its karyotype is the most acrocentric.

Same researchers found 2n= 50 chromosomes of B. paludinosus of the African Barbus living in different rivers
(Bulbula and Omo) in Ethiopia at different times, the karyotype results are observed to have changed: 46m/sm+ 4a
(Golubtsov and Krysanov, 1993) and 44 m/sm+ 6st/a (Golubtsov and Krysanov, 2003). Skelton and Naran (1995)
reported that there may be 30m/sm+ 20st/a (2n= 50) karyotypes for this species in the South Africa differently from the
two researches. Considering the chromosomal evolution, it can be said that metacentric-submetacentric chromosome
number in this species is quite higher than the other Barbus.
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As a result of the cytological study that the researchers conducted on the species described as hexaploid at different
times, it was determined that B. polylepis living in South Africa had a chromosome structure as 2n= 148, K= 56m/sm+
94st/a, NF= 206 (Oellermann and Skelton, 1990) and 2n= 150, K= 62m/sm+ 86st/a, NF= 210 (Skelton and Naran,
1995). Finding multiple different (diploid number of chromosome) result for one species is a frequently encountered
situation for the cytogenetic researches.

The same situation can be said for B. trevelyani and B. wurtzi. Of the two studies, both of which were conducted in
South Africa, while Skelton and Naran (1995) found 2n= 96, Tsigenopoulos et al. (2002) found 2n= 100 for B.
trevelyani. As reported by Guégan et al. (1995), the chromosome number was 2n= 148 in B. wurtzi Guyana and on the
same region in a different study, Guégan and Morand (1996) found the diploid number as 2n= 150. However, as follows
in table 2, Gorshkova et al. (2002) were reported that B. canis have hexaploid chromosome (6n) between 148 and 150.
Rab, et al. (1995) also declared that diploid chromosome (2n) and chromosome arm (NF) numbers of Barbus bigornei,
B. ablabes and B. macrops belonging to the ensemble of small African species of Barbus sensu lato, from the Republic
of Guinea (Western Africa), were 2n = 48 - NF = 96, 2n = 50-NF = 98, and 2n = 50-NF = 92, respectively. They found
to be the differentiations in karyotype of these barbels, too. It has been thought that these results indicate that the
barbels have undergone a chromosomal evolution.

As indicated on Table 2, there are publications about the chromosome structure and numbers of some Barbus species
living mostly in the East and South regions of Turkey. It was reported that chromosome, karyotype and NF of B.
plebejus lacerta were 48, 32m+ 16a and 80, respectively (Erzurum; Ergene et al., 1998). In another study it was
reported that B. longiceps living in Asi River in the South had 148 chromosomes (Hatay; Turan et al., 2005).

As will be understood from these results, chromosome number and structure vary greatly in Barbus species. Even the
same researchers who conducted studies on the same region at different times for almost a single species show that
there are variations in the results that they found. This is an unstable condition which can be encountered in the
cytogenetic results of the fish. It is thought that by becoming rapidly popular molecular cytogenetic studies will reduce
the conflicts occurring in this matter. Thus, this variation is encountered in DNA studies, as well.

Polyploidy is a very common phenomenon in the plants. It is known that there are several polyploid taxa although the
animals were not studied much. There are not polyploid families, genera or even species grouping in insects,
amphibians and reptilians. However, according to Chenuil et al. (1999), a species which can reproduce sexually in
several ancient polyploid families or genera is formed in the fish (Schultz, 1980). In the evolution of vertebrate,
polyploidy is thought to have caused the evolution of more complex families by allowing the living beings to develop
for the emerging new functions (Chenuil et al., 1999).

As reported by (Geng et al., 2013), of the Barbinae sub-family species cytotaxonomic researches more than 70 were
conducted (Lou, 1997). According to the hypothesis by Li et al. (1986), however, while those with at least 2n= 48-50
chromosomes are found in the maximum rate (70%), those with 2n= 100 chromosomes are in minimum level (19%)
(Geng et al., 2013). As stated by Ohno (1967), some researchers define Barbinae species with 2n= 50 chromosomes as
primitive (Geng et al., 2013). That Barbus capito has 2n= 100 chromosomes is described by undergoing diploidization
from 2n (50) and elevating up to 4n (100). Many researchers consider that the adaptation of tetraploid species to the
environment is more difficult and they have a higher capability of mutation (Geng et al., 2013). That tetraploid Barbus
have 2n= 100 chromosomes and the sample chromosome number of Cyprinidae during the evolution is 2n= 50 are
proved by the evolution of Leuciscinae by Collares-Pereira (1994). This researcher argued that Leuciscinae have an
ancestral origin with 2n= 42 chromosomes, some of them have undergone the first polyploidy in the 5th generation and
become triploid (3n= 75), with the interaction of normal individuals, the individuals with 4n= 100 chromosomes have
emerged in the course of time and with the second operation of polyploidy mechanism, evolution in the form of
tetraploid new species surviving until today has occurred.

According to Béandrescu and Bogutskaya (2003), of the tropical and South Africa species, about 289 species are rated
among Barbus genus. This genus is observed to be genetically differed from its European species. Although several
species in the European group are tetraploid and the big species is hexaploid (Tsigenopoulos and Berrebi 2000), many
African small barb fish species are diploid.

Barbus Cuvier and Cloquet, 1816, genus is known to have comprised about 800 species previously (Berrebi and Réab
1998) while it is estimated to comprise about more than 1000 species now. Due to the advance in the taxonomic and
genetic researches, location of the species in the genus may constantly change (Bénérescu and Bogutskaya 2003). Again
according to Banarescu and Bogutskaya (2003), Barbus genus still comprises many species defined with synonymous
genera thereof. These are: Luciobarbus, Pseudobarbus, Aspiobarbus, Bertinius, Bertinichthys and Messinobarbus, and
as recorded by Ekmekgi and Béanarescu (1998), it is acknowledged by taxonomist that Kosswigobarbus, Carasobarbus
and Mesopotamichthys species added as a new genus in the West Asia are also provided in this genus (Barbus)
(Bénarescu and Bogutskaya 2003).

According to the karyological information obtained from the studies conducted on Barbodes lacustris and B. daliensis,
Barbinae members living in Asia, the scientists in China described that these are closely phylogenetically related with
European Barbus having diploid-tetraploid relationships (Zan, Song and Liu 1984). However, Li et al. (1986) argued
that of the Acrossocheilus, Varicorhinus, Sinilabeo, Semilabeo and Garra genera of the Barbinae sub-family living in
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China, as the species, the chromosomes of which were examined, had 2n= 50 chromosomes, they were separated from
their polyploid ancestors (B. sensu stricto).
For this situation in Barbus, Agnése et al. (1990) makes an explanation based on some tangible data. The genus which
is defined as Barbus sensu lato today is referred to several hundreds of Eurasia and Africa species which are slightly
similar to European reference species, Barbus barbus Linnaeus, 1758. The genus of Europe and North Africa is
considered as Barbus. It is said that by looking at the osteological features the reference species B. barbus is differed
from the other European species and the identification of only Eurasia and Africa species with respect to the Barbus
genus can be made by means of anatomic comparison (Agnése et al., 1990). Complex situations occur as there is no
source explaining the taxonomies of African Cyprinidae involved in Barbus genus. Still, two big groups can be
identified based on the external morphological characters (Agnése et al., 1990):

e Big Barbus having many parallel lines on their scales have 9 to 11 soft rays on the dorsal fin and spines at the

end without saw-like protrusions and there are those greater than 50 cm.
e There are 7-8 soft rays on the dorsal fin of small Barbus having scales with a few different lines and rarely
there are those greater than 10 cm.

Although there is another race (Siberian race) having features such as the presence of denticles in the spines at the end
of the dorsal fin having scales with different lines, the European species similar to the big African Barbus species have
a tetraploid (2n= 100) karyotype. Asian species are diploid (2n= 50) or tetraploids (Agnése et al., 1990).
Based on the osteological information, the big African Barbus, which are similar to Barbus sensu stricto, do not
resemble the small African Barbus, which resemble the real Asian species much more (Agnése et al., 1990).
In conclusion, the chromosome number of Barbus tauricus Kessler, 1877 was found 2n= 100 in this thesis study and it
is among the tetraploid group of Barbus sensu stricto genus within the Eurasian species. There are few metacentric (3
pairs of m) and submetacentric (12 pairs of sm) chromosomes karyotypically, single-armed chromosome number is
linearly elevated during the evolution process (19 pairs of st and 16 pairs of a, 70 chromosomes in total), which in turn
corresponds to a rate of 70% in total. That the NF values (NF= 130) are generally higher than the arm number in Barbus
species, which is a frequently encountered situation, is in agreement with the hypothesis that it is yet to complete its
evolution (Collares-Pereira, 1994; Geng et al. 2013).
Faunistic structure of Ilica Stream is yet to be clarified. However, it will provide an important source for the cytogenetic
researches to be made in the future with respect to the cytological detection of the chromosomes of Barbus tauricus for
Ordu and Turkey for the first time. Comparative genomic features of B. tauricus species in Ordu region should be
revealed in detail with molecular staining (FISH and CMA3) techniques. Detection of G-band, NOR and C-positive
regions, which are easier to be revealed when compared to molecular methods revealing some cytogenetic characters
between the species will facilitate revealing the genetic structure of this species.
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Abstract

In this study, essential oil compositions of Salvia cadmica Boiss. var. bozkiriensis Celep, Kahraman & Dogan,
(dried and fresh aerial parts) collecting from type locality was investigated. Essential oil was obtained by
hydrodistillation for 3 h using Clevenger type apparatus and the compositions was determined in GC-MS. In this
research, it was observed that the EO compositions varied with respect to be fresh or dry of the plant parts. The LSD
test results revealed that the highest EO content was 2-nonanone (29.59 %) in fresh aerial parts, while the highest
content was pulegone (20.14 %) in dried part of the plant. Furthermore, some EO components were not found in the
fresh aerial parts, while it was determined in dried parts of the plant (p-methylanisole, isomenthone, p-cymene,
homofuranol, azunol, isomenthone, carvacrol, menthylacetate, roseoxide-2-one, pulegone, lauric aldehyde,
isogermacrene-epoxide, isoborneol, geranyl butyrate, valealdehyde and safranol). On the contrary, some components
were observed in the fresh aerial parts, while it was not found in dried parts of the plant (lindoxide, 2-oxapropanoic
acid, a-terpineol, a-terpinene, carvone, geranyl butyrate, valealdehyde and safranol). The objective of the study was that
the determination of the differences between the EO compounds and compositions varied according to be the plant fresh
or dry.

Key words: essential oil, endemic, fresh parts, dried parts, Salvia cadmica var. bozkiriensis

%

Taze ve kurutulmus Tiirkiye endemigi Salvia cadmica Boiss var. Bozkiriensis Celep, Kahraman &
Dogan bitkisinin ugucu yag bilesenlerinin karsilastirnlmasi

Ozet

Bu ¢alismada, Dogal lokasyondan toplanan Salvia cadmica Boiss. var. bozkiriensis Celep, Kahraman & Dogan
bitkisinin (yas ve kuru herbalarinda) ugucu yag bilesenleri arastirilmistir. Bitkinin ugucu yagi, Clevenger aparati
kullanilarak 3 saat boyunca hidrotistilasyon yontemiyle elde edilmistir ve ugucu yag bilesenleri de GC-MS ile
belirlenmistir. Bu arastirmada yas ve kuru herbadan elde edilen ugucu yag bilesenlerinin farklilik gosterdigi
gozlemlenmigtir. LSD test sonuglarina gore, bitkinin taze herbasinda en yiiksek ugucu yag bileseninin 2-nonanon (%
29.59), kurutulmus herbasinda en yiiksek ugucu yag bileseninin pulegone (% 20.14) oldugu ortaya konulmustur. Ayrica
bazi ugucu yag bilesenleri taze herbada tespit edilmemisken, kuru herbadan elde edilen ugucu yagda belirlenmistir (p-
methylanisole, isomenthone, p-cymene, homofuranol, azunol, isomenthone, carvacrol, menthylacetate, roseoxide-2-one,
pulegone, lauric aldehyde, isogermacrene-epoxide, isoborneol, geranyl butyrate, valealdehyde and safranol). Bunun
aksine bazi ugucu yag bilesenleri de taze herbada belirlenmisken, kuru herbada belirlenmemistir (lindoxide, 2-
oxapropanoic acid, o-terpineol, a-terpinene, carvone, geranyl butyrate, valealdehyde and safranol). Caligmamizin
amact, bitkinin taze ve kuru herbasindan elde edilen ugucu yag bilesenleri arasinda farkliligi ortaya koymaktir.

Anahtar kelimeler: temel yag, endemic, taze parcalar, kurutulmus pargalar, Salvia cadmica var. bozkiriensis
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1. Introduction

Salvia L. (tribe Mentheae: subtribe Salviinae), the largest genus of the family Lamiaceae, representing a
diverse cosmopolitan assemblage of nearly 1000 species. The genus is found predominantly in 3 regions of the world;
there are at least 500 species in Central and South America, 200 species in western Asia, and 100 species in eastern
Asia (Ipek et al., 2012; Ranjbar and Paketchi 2014; Walker et al., 2004).

The genus Salvia, with about 700 species and represented in Turkish flora by 88 species and 45 endemics, is
one of the most widespread members of the family Lamiaceae. An unusually large number of useful secondary
metabolites belonging to various chemical groups, such as essential oils, terpenoid compounds, and phenolic
derivatives, have been isolated from the genus, which features prominently in the pharmacopoeias of many countries
throughout the world (Bondhorpe et al., 1989; Luis et al., 1992; Ulubelen and Topcu 1992).

Salvia cadmica Boiss. var. bozkiriensis is an aromatic herb belonging to Lamiaceae. The wild growing species
is endemic to on calcareous rocks of Turkey, widely distributed from 1000 to 2000 m (Celep et al., 2011).

The genus Salvia is known throught the world as important because of the useful essential oils produced by the
foliage. Many species and varieties grown wild or are cultivated in many parts of the world. The herbs and their
derivatives such as essential oils are used commonly in the food, drug and perfumery industries. These oils are used as
flavorings, fragrances in the food industry, and for medicinal purposes in several regions. Infusion of dried leaves of
some Salvia genus are used for their spasmolytic, hypoglycaemic, diuretic, choleretic and emmenagogue properties in
flok medicine (Kelen and Tepe 2008). Perhaps the best known and widely used sage oils come from Dalmatian sage (S.
officinalis) and from clary sage (S. sclarea) (Ford et al., 2011; Kamatou et al., 2008). Also, Bager et al. (2009) were
studied Comparative Morphological and Phytochemical Characterization of Salvia cadmica and S. smyrnaea).

S. cadmica var. bozkiriensis belong to the family Labiatae is perennial herbaceous plants collected from type
locality (Bozkir-Konya) Turkey.

The aim of this study was to establish the chemical composition of dried and fresh aerial parts the S. cadmica
var. bozkiriensis growing wild in Turkey. In the present paper, we report for the first time on the chemical composition
of the essential oils obtained from aerial parts of dried and fresh S. cadmica var. bozkiriensis.

2. Materials and methods
2.1. Plant materials

Fresh aerial parts of S. cadmica var. bozkiriensis was collected during the flowering period from Bozkir Konya
in 2011 and the aerial parts were dried in the shade at room temperature. Plant was identified by Dr. Bagci, and a
voucher specimen (Dogu 3421 & Bagci) is kept at the herbarium of the Biology Department, University of Selguk,
Turkey.

2.2. GC-MS profile of the plant parts

Aerial parts (dried and fresh branch, leaf and herb) of the S. cadmica Boiss. var. bozkiriensis were subjected to
hydrodistillation for 3 h using Clevenger type apparatus to produce essential oil. The essential oils were stored at -200C
until analyzed.

GC analysis was performed on a Agilent 6890N Network GC system combined with Agilent 5975C VL MSD
Network Mass Selective Detector. The GC conditions were; column, DB Waxter- HP Innowax Capillary (60.0 m x 0.25
mm, 0.25 um); oven temperature programme: The column held initially at 60 °C for 10 min after injection, then
increased to 220 °C with 4°C/min heating ramp for 10 min and increased to 2400C with 10 °C/min heating ramp without
hold; injector temperature 2500C; carrier gas; Helium; inlet pressure, 9.60 psi; linear gas velocity, 7 cm/sec; initial flow
0.3 ml/min; split ratio, 65.0:1; injected volume 1.0ul. MS conditions were regulated as follows; ionization energy: 70
eV, ion source temperature: 280 °C; interface temperature: 250 °C; mass range: 35-450 amu.

Determination of the components was performed by comparison of their mass spectra with Wiley 7.1 and Nist
GC-MS Libraries and retention indices, relative to n-alkanes, with corresponding data from relevant literature. The
percentages of the components were calculated from the GC peak areas using the normalization method.

3. Results
3.1. Essential oil composition of Salvia cadmica Boiss. var. bozkiriensis Celep, Kahraman & Dogan

Results was indicated that there were significant (p<0.01) differences between the the aerial parts of dried and
fresh S. cadmica var. bozkiriensis with respect to their essential oil compositions. The oil yields of the the plants was

determined to be in amount trace. The LSD test results revealed that the highest EO content was 2-nonanone (29.59 %),
followed by 6-methyl-3,5-heptadien-2-one (12.64 %), 2-nonanol (7.90), B-ocimene (7.81 %) and delta-decalactone
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(4.92 %) in fresh aerial part of the plant. EO composition may vary considerably between aromatic plant species and
varieties, and within the same variety from different geographic areas (Zygadlo and Julian1 2003). On the other hand, in
this research, it was found that the EO compositions varied with respect to be fresh or dry of the plant parts. According
to this data, on the contrary, it was observed that the highest EO content was pulegone (20.14 %), followed by
roseoxide-2-one (9.37%), delta-decalactone (6.32 %), carvacrol (3.97 %) and isogermacrene-epoxide (3.49 %) in the
dried aerial part of the plant. The major EO compositions was also shown in Figures 1, 2 and 3.
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Figure 1. Essential oil compouds and compositions of the aerial dried and fresh parts of Salvia cadmica Boiss. var.
bozkiriensis
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Figure 2. Major essential oil compounds and compositions of the aerial fresh part of Salvia cadmica Boiss. var.
Bozkiriensis

It was also presented in Table 1 that, some EO components were not found in the fresh aerial parts, while it
was determined in dried parts of the plant (for instance; p-methylanisole, isomenthone, p-cymene, homofuranol, azunol,

isomenthone, carvacrol, menthylacetate, roseoxide-2-one, pulegone, lauric aldehyde, isogermacrene-epoxide,
isoborneol, geranyl butyrate, valealdehyde and safranol).
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Figure 3. Major essential oil compounds and compositions of the aerial dried part of S. cadmica Boiss. var. bozkiriensis

Table 1. The essential oil compositions of the fresh and dried aerial parts of Salvia cadmica
Boiss. var. bozkiriensis

RI Compounds Fresh (%) Dried (%)
1021 a-pinene 0.69 1.36
1110 sabinene 0.44 0.48
1196 limonene 0.52 0.88
1200 cis-4-decenal 0.37 0.00
1202 1.8-cineole 0.84 2.53
1224 p-methylanisole 0.00 0.34
1226 fB-ocimene 7.81 0.00
1236 p-cymene 0.00 0.77
1292 2-nonanone 29.59 0.90
1298 a-naginatene 3.13 0.00
1438 lindoxide 0.24 0.00
1493 isomenthone 0.00 2.01
1516 2-nonanol 7.90 0.00
1522 camphor 1.59 0.00
1539 linalool 1.75 0.00
1561 methyl acetate 0.00 0.28
1583 6-methyl-3,5-heptadien-2-one 12.64 0.78
1605 Roseoxide-2-one 0.00 9.37
1657 pulegone 0.00 20.13
1680 lauric aldehyde 0.00 1.01
1685 cryptene 2.67 0.00
1686 isoborneol 0.00 1.02
1688 farnesol 1.95 1.21
1700 a-terpineol 0.35 0.00
1703 a-terpinene 0.51 0.00
1749 carvone 0.50 0.00
1758 geranyl propaneate 4.87 0.00
1759 geranyl butyrate 0.00 0.86
1799 cumin aldehyde 2.60 0.50
1814 valeraldehyde 0.00 0.47
1942 safranol 0.00 0.96
2101 isogermacrene-epoxide 0.00 3.49
2128 2-oxapropanoic acid 0.03 0.00
2217 carvacrol 0.00 3.97
2245 azunol 0.00 177
2283 homofuronol 0.00 0.66
2351 delta-decalactone 4.92 6.32
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Calculation formula of retention indice

Ip=100n+100 [tr(x)-tR(n)])/ [tR(n+1)-tR(n)]

Ip: Retention Indice, n: Carbon atom number of the hydrocarbon eluting before the sample, tr(x): Retention time of
sample x (the components of the essential oil), tR(n): Retention time of the hydrocarbon eluting before the sample,
tR(n+1): Retention time of the hydrocarbon eluting after the sample

a-c Means with no common superscripts within each row are significantly different (P < 0.01).

On the contrary, some components were observed in the fresh aerial parts, while it was not found in dried parts
of the plant (for example; lindoxide, 2-oxapropanoic acid, a-terpineol, a-terpinene, carvone, geranyl butyrate,
valealdehyde and safranol).

The aim of the study was that the differences between the EO compounds and compositions varied according to
be the plant fresh or dry.
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Abstract

The present research was carried out with the objectives to estimate genetic variability, heritability and
correlation studies in bread wheat ‘(Triticum aestivum L.)” Sixty three wheat advanced lines along with a check cultivar
(Pirsabak-13) were grown in simple partially balanced square lattice 88 design with two replication during 2015-16 at
Cereal Crops Research Institute (CCRI), Pirsabak Nowshera, Pakistan. Analysis of variance revealed significant
differences among genotypes for majority of traits. Mean days to 50% heading ranged from 115.0 to 130.5, days to 90%
maturity ranged from 166.0 to 174.5, plant height ranged from 91.0 to 125.5 cm, spike length ranged from 9.2 to 13.1
cm, number of spikelets spike™ ranged from 17.0 to 24.0, number of grains spike™ ranged from 50.5 to 70.0, 1000-grain
weight ranged from 32.0 to 48.3 g and grain yield ranged from 2516.5 to 5155.0 kg ha™. Genetic variances were greater
than environmental variances for all the traits except spike length. Regarding genotypic (GCV) and phenotypic
coefficients of variation (PCV), values ranged from 1.60 to 15.74% and 1.74 to 19.91% for tested traits. Minimum
values of GCV and PCV were recorded for days to 90% maturity however; it was high for grain yield. Magnitude of
broad-sense heritability was low (0.26 for spike length) to high (0.89 for days 50% heading). Rest of the traits also
showed high broad-sense heritability. In case of genetic advance, the highest genetic advance was recorded in grain
yield (673.96 kg ha') followed by plant height (10.89 cm), days to 50% heading (7.43), 1000-grain weight (6.01 g),
grain spike™ (5.19), days to 90% maturity (3.49), number of spikelets spike™ (1.74) and spike length (0.51cm). Days to
heading exhibited highly significant negative inter-relationship with yield contributing traits i.e. 1000-grain weight and
grain yield. This means that earliness in wheat may have effect on yield as the plant may not have sufficient time to gain
proper expression. Grain yield manifested highly significant positive association with 1000-grain weight. Overall, the
MPT-51 and MPT-10 advanced lines showed best performance and these lines could be used in future breeding
programs to enhance the grain yield in bread wheat genotypes.

Key words: bread wheat, correlation, genetic advance, genetic variability and heritability

%

1. Introduction

Bread Wheat (Triticum aestivum L.) belongs to the family of Poaceae, tribe Triticeae of the family Gramineae
originated in South West Asia area known as Fertile Crescent (Mergoum et al., 2009). It is the prime and important
staple food of the inhabitants of Pakistan and most of the developing countries. It provides foods to 36% of the global
population, and contributes 20% of food calories (Khan and Naqvi, 2011). It is the most important and widely adopted
cereal crop in Pakistan. Wheat is grown under various agro-climatic conditions; from temperate to irrigated and dry to
high rain-fall areas and from warm, humid to dry, cold environments (Chimdesa, 2014). In Pakistan wheat crop
occupied an area of 9205 thousand hectare during 2014-15, while yield was provisionally estimated at 25086 thousand
tones and per unit yield was estimated about 2725 kg ha* (Anonymous, 2015). In Khyber Pakhtunkhwa wheat crop was

* Corresponding author / Haberlesmeden sorumlu yazar: Tel.: +923339196096; Fax.: +92938490238; E-mail: drhidayat@uoswabi.edu.pk
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cultivated on an area of 732.6 thousand hectares during 2014-15, with the production of 1259.9 thousand tones and per
unit yield was 1720 kg ha* (Anonymous, 2015).

Wheat is the ‘king of cereals’ due to its acreage, productivity and the prominent position in international food
grain trade (Shashikala, 2006). With the progressive change in the global climate and increasing shortage of water
resources and worsening eco-environment, wheat production reduced significantly (Singh and Chaudhary, 2006).
Global wheat production must continue to increase 2% annually until 2030 to meet future demands of imposed
population and prosperity growth (Anonymous, 2015). Genome analysis in bread wheat poses substantial challenges; in
addition to the complexity associated with its hexaploid structure, the bread wheat genome is very large (~17 Gb;
around 40 times the size of rice or nearly six times larger than the human genome) and consists of about 80-90%
repetitive sequence (Safar et al., 2010; Wanjugi et al., 2009).

The success of breeding program largely depends on the choice and exploitation of potential parental
genotypes for hybridization, followed by selection for favorable gene combinations. Genetic variability and heritability
knowledge provide dependable tool to the breeder for improvement. Genetic variability is the measure of the tendency
of individual genotypes in a population to vary from one another for certain traits of interest, which is the base of crop
improvement (Chimdesa, 2014). Genetic variability among wheat genotypes can be estimated based on quantitative
traits. The presence of genetic variability in a population can be divided into heritable and non-heritable variation.
Heritability in general term is the ratio of genetic variance to the total variance i.e. phenotypic variance is known as
heritability. The concept of heritability is associated with the relative influence of the heredity and environment.
Heritability is of two types i.e. broad sense and narrow sense heritability. Broad-sense heritability estimates the ratio of
total genetic variance, including additive, dominance, and epistatic variance, to the phenotypic variance, while
heritability in narrow sense estimates only the additive portion of the total phenotypic variance (Raiz and Chowdhry,
2003). Knowledge about heritability helps the plant breeder in predicting the behavior of successive generation and
making desirable selections, which is one of the important tools in crop improvement.

In breeding program direct selection for yield could be misleading because of the complex relationship
between grain yield and its component (Ali et al., 2008). Correlation analysis provides information about association of
plant traits that leads to directional model for yield production. Correlation coefficient is a statistical method, which can
help the plant breeder in selection for higher yield. The correlation analysis also revealed the correlated response of a
particular trait with its counterpart and also provides an excellent index to predict the corresponding change which
occurs in one trait at the expense of the proportionate change in the other (Ahmad et al., 2008). Therefore, information
about the genetic potential of various genotypes, heritability and inheritance pattern of various characters and degree of
association of yield with various morpho-yield traits is important for breeder to handle a problem wisely and enhance
the yield to a sufficient extent (Ahmad et al., 2008). Keeping in view the above facts and figures, the current research
was carried out in wheat to achieve the following objectives:

e Screening of advanced wheat lines on the basis of their performance.
e  Estimation of genetic variability, heritability and correlation for morpho-yield traits.
Identification and selection of high yielding best lines for cultivation and future breeding programs.

2. Materials and methods
2.1. Experimental Site, Materials and Design

This experiment was carried out at Cereal Crops Research Institute, Pirsabak Nowshera located at 34° North
Latitude, 72° East Longitude and 288° Altitude under irrigated condition during 2015-16. The experimental materials
for this study consisted of 63 advanced wheat lines and ‘Pirsabak-13 (Check PS-13)’ as a check cultivar. Details of
advanced lines are given in (Table 2.1). The experiment was designed in partially balanced square lattice 88 with two
replications. Each plot consisted of 6 rows of 5 meter length and row spacing was 30 cm with plot area of 9 m2. A
single row between adjacent plots was kept fallow to facilitate data recording. The experiment was planted in 1t week
of November 2015. The agronomic practices and inputs were applied for all the entries from sowing till the harvesting
and the genotypes were grown under uniform conditions to minimize environmental variations.

2.2. Data Collection

Data were recorded on the following parameters at appropriate time, using standard procedure outlined by
different authors and researchers for wheat crop.

2.2.1. Days to 50% heading (no.)
Days to heading were recorded as days from the date of sowing to the date when 50% plants completed

heading.
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Table 2.1.  List of wheat advanced lines along with origin and parentage used in study during 2015-16 at CCRI,
Pirsabak Nowshera.

Origin
S.NO Parentage 2014-15
MPT-1 NAC/TH.AC//3*PVN/3/MIRLO/BUC/4/2*PASTOR/5/KACHU/6/KACHU CIMMYT
58769//2*WBLL1*2/TUKURUCGSS05Y00134T-099B-099Y-099M-099Y-099ZTM- "
MPT-2 5WGY-0B

ATTILA/3*BCN//BAV92/3/TILHI/4/SHAT/VEE#5//ARIVI2/5/BAVI2//IRENA/KAUZ/3/ | .,
HUITESCMSS05B01249T-099TOPY-099M-099Y-099ZTM-9WGY-0B

MPT-4 PIRSABAK-05 x TSH/DOVE//KAUZ/3/BCNCCSS0809S-0CC-5205CC3-0K-7216CC CCRI
MPT-5 LIS “S”/KVZ/TRM//PTM/ANA = BLUE SILVER "

BOW/VEE/5/ND/VG9144//KAL/BB/3/Y ACO/4/CHIL/6/CASKOR/3/CROC_1/AE.SQUA
MPT-6 RROSA (224)//OPATA/7/PASTOR//MILAN/KAUZ/3/BAVI2CMSA04M01201T-050Y - CIMMYT
040ZTPOM-040ZTY-040ZTM-040SY-6ZTM-03Y-0B
VORB/3/T.DICOCCON P194625/AE.SQUARROSA "

MPT-3

MPT-7 (372)/13*PASTORCMSA06M00667S-040ZTM-040ZTY-50ZTM-02Y-0B
MPT-8 CHRIS x CHAM4/CA8055 CCRI
* -0B- - - R - -
MPT-9 \(;\I/BBLLl 2/ITUKURU//WHEARCGSS05Y00456S-0B-099Y-099M-099NJ-099NJ-9WGY CIMMYT
MPT-10 BOW “S”/PRL//BUZ/3/STAR x WORRAKATTA/2* PASTOR CCRI

MPT-11 BCN/WBLL1//PUB94.15.1.12/WBLL1PTSS09GHB00024S-0SHB-099Y-099B-17Y-0Y CIMMYT
BOW/VEE/5/ND/VG9144//KAL/BB/3/Y ACO/4/CHIL/6/CASKOR/3/CROC_1/AE.SQUA
MPT-12 RROSA (224)//OPATA/7/PASTOR //IMILAN /KAUZ/3/BAVI2CMSA04M01201T-050Y- | CIMMYT
040ZTPOM-040ZTY-040ZTM-040SY-6ZTM-01Y-0B

WBLL1*2/4/Y ACO/PBW6E5/3/KAUZ*2/TRAP//KAUZ*2/6/NG8201/KAUZ/4/SHAT//PRL
MPT-13 IVEE#6/3/FASAN/5/MILAN/KAUZCMSS06Y00619T-099TOPM-099Y-099ZTM-099Y - "
099M-5WGY-0B
WBLL1/FRET2//PASTOR*2/3/MURGACMSS06Y00937T-099TOPM-099Y-099ZTM- "
099Y-099M-8WGY-0B

MPT-15 KACHU #1*2/WHEARCMSS06Y01282T-099TOPM-099Y-099ZTM-099Y-099M-3WGY- | .,
0B

MPT-16 | FRNCLN/WBLL1*2/BRAMBLINGCMSS07Y002845-0B-099Y-099M-099Y-1M-OWGY | ~
MILAN/S87230/BAV92*2/3/AKURICMSS07Y01083T-099TOPM-099Y-099M-099 Y - .
MPT-17
35M-OWGY
MPT-18 | KISKADEE #1//KIRITATI/2*TRCHCMSS07B002545-099M-099Y -099M-25WGY-0B "
MPT.19 | KSB2WA18/SPN//WBLL1/3/BERKUTCMSAO2Y00636T-040M-040P0Y-040M-040SY- |,
040M-9ZTY-04M-0Y
NG8675/CBRD//MILAN/3/SAUAL/6/CNDO/R143//ENTE/MEXI_2/3/AEGILOPS
MPT-20 | SQUARROSA (TAUS)/4/WEAVER/5/2*PASTORCMSS05B01166T-099TOPY-099M- "
099Y-099ZTM-11WGY-0B

MPT-21 BOW “S”/NN//VEE “S”/3/BIY “S” x PIRSABAK-85 CCRI
MPT-22 ESDA “S” x SERI*3//RL6010/4*YR/3/PASTOR/4/ BAV-92 "
MPT-23 F-3-71/TRM = F. SARHAD "
MPT-24 PR-88 = WORRAKATTA/PASTOR "
MPT-25 IAS63/ALD “S”//GLEN x PIRSABAK-05 "
MPT-26 BOW “S”*2/PRL “S” x SALEEM-2000 "
MPT-27 SW89.30.64/STAR = GEREK "
MPT-28 SW89.30.64/STAR = GEREK "
MPT-29 SALEEM-2000 = PR-88 "
MPT-30 SALEEM-2000 x PR-88 "
MPT-31 IBWSN-89 x EMB16/CBRED//CBRD "
MPT-32 IBWSN-101 = PIRSABAK-05 "
MPT-33 IBWSN-101 = PIRSABAK-05 "
MPT-34 IBWSN-133 x RL6043/4*NAC//2*PASTOR "

MPT-35 IBWSN V-133 = Tatara 96 "
MPT-36 QUAIU*2/KINDE CIMMYT
MPT-37 SAUAL/3/ACHTAR*3//KANZ/KS85-8-4/4/SAUAL "
MPT-38 BECARD/KACHU "

MPT-14
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Table 2.1. Continued

MPT-39 CHIBIA//PRLII/CM65531/3/SKAUZ/BAV92/4/IMUNAL #1 "
MPT-40 FRNCLN*2/TECUE #1 "
MPT-41 MUTUS*2/AKURI
MPT-42 BECARD/FRNCLN CIMMYT
MPT-43 SERI/BAV92//PUB94.15.1.12/WBLL1 "
MPT-44 SOKOLL "
MPT-45 HPRYT (12-13) 3 "
MPT-46 HPRYT (12-13) 6
MPT-47 WPEPYT (13-14) 10
MPT-48 WPEPYT (13-14) 16
MPT-49 CHEN/AE.SQ//2*OPATA/3/FINSI "
MPT-50 BAV92/SERI "
MPT-51 W15.92/4/PASTOR//HXL7573/2*BAU/3/WBLL1

MPT-52 VORB*2/5/CROC_1/AE.SQUARROSA (224)//OPATA/3/RAC655/4/SLVS/PASTOR
MPT-53 KACHU/KINDE "
MPT-54 QUAIU #1*2/JUCHI "
MPT-55 WAXWING*2/4/BOW/NKT//CBRD/3/CBRDCMSS06Y00590T-099TOPM-099Y -
099ZTM-099Y-099M-20WGY-0B
NAC/TH.AC//3*PVN/3/MIRLO/BUC/4/2*PASTOR/5/KACHU/6/KACHUCMSS06B0073
4T-099TOPY-099ZTM-099Y-099M-13WGY-0B

MPT-57 INQILAB-91 = TSH/DOVE//KAUZ/3/BCN CCRI

SLVS/3/CROC_1/AE.SQUARROSA

MPT-56

MPT-58 | (224)//0P AT AJSIVEE/LIRA/BOW/3/BCN/AIKAUZ/6/2*K AINAC/TRCH CIMMYT

MPT-59 | FRET2/TUKURU//FRET2/3/MUNIA/CHTO//AMSEL/4/FRET2/TUKURUJIFRET2

MPT-60 | SUP152/BLOUK #1

MPT-61 | BECARD/KACHU ;

MPT-62 | KFA/2*KACHUCMSS06B01005T-099TOPY-099Z TM-099NJ-099NJ-28WGY-0B "

vPT.6a | D672/PARANA 66.270//AE SQUARROSA (320)/3/ CUNNINGHAM /47 .
WBLL1*2/TUKURUCMSAO4MO0492S-040Z TPOY-040Z TM-040SY-22Z TM-02Y -0B

Check | CS/TH.SC//3PVN/3IMIRLO/BUC/4/MILAN/S/TILHICMSSI7M04005T-040Y-020Y- | ey

(PS-13) 030M-020Y-040M-28Y-3M-0Y

2.2.2. Days to 90% maturity (no.)

Days to maturity were recorded as days from the date of planting to the stage when 90% of the plants in a plot
have reached physiological maturity.

2.2.3. Plant height (cm)

At physiological maturity, height was recorded as the length in centimeters from the soil surface to tip of the
spike excluding awns.

2.2.4. Spike length (cm)

Eight randomly selected spikes were harvested from each plot and spike length was measured from the base of
first spikelet to the tip of the spike excluding the awns.

2.25.  Numbers of spikelets spike™

Number of spikelets spike were counted on the same eight random spikes selected from each plot.
2.2.6.  Grains spike™(no.)

Grains spike™ was recorded by the given formula (Sayre et al., 1997)

2.2.7.  1000-grain weight (g)

One thousand grains (g) were taken at random from the bulk grain yield of each plot in each replication and
was weighed using an electronic balance.
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2.2.8. Grainyield (kg ha)

After threshing, grain yield was recorded from the grain weight of each bundle and the obtained grain yield
was converted into kg ha'* for data analysis.

Yield (kg ha') =
2.3. Statistical analysis

All the data was subjected to analysis of variance (ANOVA) using MSTAT-C computer software (Table 2.2).
After getting the significant variations among genotypes for various parameters, the means for each parameter was
further separated and compared by using the least significant difference (LSD) test at 5% level of probability.
Table 2.2. Analysis of variance model used for 64 bread wheat lines, evaluated during the year 2015-16 at CCRI,
Pirsabak Nowshera.

Source of Variation DF MS F-Cal
Replication (r) (r-1) RMS
Treatments (adj.) (k*-1) TMS TMS / EMS
Error
-Effective (k-1) (rk-k-1) EMS -
-Intrablock (k-1) (rk-k-1) EMS -
Total nkKy-r e e

2.3.1. Estimation of genetic parameters

Using the formula outlined by Singh and Chaudhary (1985) and Johnson et al. (1955), the GCV (Genotypic
coefficients of variance) and PCV (Phenotypic coefficient of variance) were computed.

Genotypes mean squares (GMS)— Error mean squares (EMS)
Number of replications(r)
Evironmental variance (Ve) = Error mean squares (EMS)

Genetic variance (Vg) =

Ve =Vy+ Ve
Genotypic coefficient of variation (GCV) =

Phenotypic coefficient of variation (PCV) =

Where:
V4= Genotypic variance
Vp= phenotypic variance
X= Grand mean
The GCV and PCV values were categorized as low (0-10%), moderate (10-20%), and high (20% and above)
as outlined by Singh and Chaudhary (1985) and Johnson et al. (1955).

2.3.2  Heritability estimate

Heritability (H?) in broad-sense for all characters was computed using the formula adopted by Allard (1960):
Heritability =

The heritability percentage was categorized as low (0-30%), moderate (30-60%), and high (>60%) in
accordance with Robinson et al. (1951).

2.3.3  Estimated and Expected Genetic Advance
Expected genetic advance (GA) (as % of the mean) was calculated using the method of Assefa et al. (1999).
The expected response to selection (Re) for each trait was calculated as under:

GA =k ,[Vp * H? and,
GA (as % of the mean) =

Genetic advance was categorized as low (0-10%), moderate (10-20%), and high (>20%)
Where:
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k =1.40 at 20% selection intensity for a trait.
Vp = Phenotypic variance for a trait.

H? = Heritability in broad sense for trait.
GA-= Genetic advance

X= Grand mean

2.3.4. Correlation

The simple correlation of yield with other yield components was worked out according to Kwon and Torrie
(1964).

3. Results
3.1 Days to 50% heading (no.)

Analysis of variance (ANOVA) showed highly significant (P=0.01) differences for days to 50% heading
among the tested 64 wheat advanced lines (Table 3.1). Days to heading in all wheat genotypes ranged between 115.0-
131.5. Among all the genotypes, maximum number of days to 50% heading were observed for MPT-24 (131.5)
followed by MPT-33 and MPT-34 each of 130.5 days (Table 3.2). While minimum number of days to 50% heading
were recorded each for MPT-38 and MPT-61 (115.0). There was huge diversity within the tested genotypes for days to
50% heading, which showed that the pedigree, source and origin of the parental population of these lines were of high
diversity. Genetic variance (31.48) was greater than the independent effect of environmental variance (3.73), though it
was slightly less than that of the overall phenotypic variance for days to 50% heading (Table 3.4). Similarly, for
genotypic coefficient of variation (GCV) and phenotypic coefficient of variation (PCV) there was not a huge gap as the
estimated values were 4.60 and 4.86% respectively indicating narrow range of variability. However, the estimates of
broad-sense heritability recorded for days to 50% heading was higher (0.89%) which shows that selection is possible
and easy in early generation. Moreover, the genetic advance was computed as 7.43 units suggested that genetic variance
could play an important role in the inheritance and improvement of earliness. Furthermore, the low values of standard
error and coefficient of variability states that the experiment has been conducted very well and all the parameters were
handled judiciously. Days to 50% heading exhibited highly significant (P<0.01) positive correlation with days to 90%
maturity (r= 0.64**), whereas non-significant but positive casual linkage with plant height, spike length, spikelet spike™
and grain spike* was noted. However, highly significant negative correlation with 1000-grain weight (r=-0.38**) and
grain yield (r=-0.31**) for days to 50% heading indicating earliness in wheat that might have negative effect on grain
yield and grain size (Table 3.4). Early heading is desirable and plant breeders are interested in development of new
wheat genotypes with early maturity. As a result of delayed heading, little time is left for grain filling, which ultimately
reflects in reduced grain weight. Genotypes earlier in heading can have longer grain filling period and thus complete a
greater fraction of the grain filling earlier in the season when air temperature is lower and generally more favorable in
wheat (Tewolde et al., 2006). Early heading is an important escape mechanism in terminal stress condition during
grain-filling period (Jaradat, 1991). Khan (2013) observed highly significant differences for days to 50% heading along
minimum values for GCV and PCV. High heritability in conjugation with low genetic advance were observed for days
to 50% heading indicated the non-additive gene action for the expression of said attribute and the selection for such trait
may be effective in the early generations. Present findings are in harmony with the work of Kumar et al. (2010) and
Baranwal et al. (2012) who have reported low GCV and PCV for the said attribute. However, these results are in
contrast with the findings of Mollasadeghi et al. (2011) as they reported high PCV and GCV for days to 50% headings
that could be due to the testing sites of the experiment and variation in the sample size which may affect the entire
population. This may also be due to the variation of the genotypes used in the study. Present results revealed that days
to 50% heading showed highly significant negative association with 1000-grain weight and grain yield already reported
by Munir et al. (2007).

3.2. Days to 90% maturity (no.)

ANOVA revealed highly significant variation (P=0.01) for days to 90% maturity among all the evaluated
genotypes (Table 3.1). As stated in Table 3.2, average days to 90% maturity ranged between 166.0-174.5. Among all
the genotypes, late maturing genotypes were MPT-24, MPT-32 and MPT-34 (174.5) while early maturing lines were
MPT-6 (166.0), MPT-3, MPT-4 and MPT-17 each matured in 167.0 days (Table 3.2). Although phenotypic variance for
days to 90% maturity was higher (8.84) however, the contribution due to genetic component / variance was more than
80% (7.41). While the variance due to environment (1.43) was absolutely less (Table 3.4). Magnitude of GCV was
comparatively less (1.60) than the PCV (1.74). Similarly, broad-sense heritability was higher (0.84) for days to 90%
maturity with a genetic advance of 3.49 units and 2.05 percent mean. Low values of standard error (0.25) and
coefficient of variation (0.7) were observed. Days to 90% maturity manifested highly significant (P<0.01) positive
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correlation with days to 50% heading (r= 0.64**) only, while plant height (r=0.15), spike length (r=0.01), spikelet
spike (r=0.06) and grains spike* (r=0.06) exhibited non-significant positive correlation with days to 90% maturity.
However, 1000-grain weight (r=-0.25**) had a highly significant negative correlation with days to 90% maturity and
grain yield exhibited non-significant but negative correlation with days to 90% maturity (Table 3.5). In grain crops,
physiological maturity refers to the achievement of maximum seed dry weight. Knowledge of the time of physiological
maturity is very important under some circumstances because the crop is subjected to different sources like lodging,
pre-harvest sprouting, hail and biological stresses due to which reductions in yield will take place (Calderini et al.,
2000). Reduction in yield occurs up to 10% due to stress during the process of maturation (Bauder, 2001). Significant
differences have been reported among wheat genotypes for days to 90% maturity (Khan et al., 2013; Singh and
Upadhyay, 2013). Days to maturity displayed high heritability with low genetic advance. However, GCV and PCV for
the said trait were low, indicated low variability for such traits among genotypes. In contrast, high estimates for GCV
and PCV and moderate genetic advance were observed in bread wheat for days to 90% maturity for different set of
genotypes (Mohsin et al., 2009). Contradiction among past findings might be due to diverse breeding materials and the
environment in which the study was conducted. These results are also in agreement with the findings of Tripathi et al.
(2015). Present results depicted that maturity was non-significant and negatively correlated with grain yield, which have
also been confirmed (Khan, 2013). Moreover, Wahidy et al. (2016) reported positive inter-relationship between days to
90% maturity and grain yield.

3.3. Plant height (cm)

Highly significant differences (P<0.01) were observed for plant height among all the tested genotypes as
explained by the ANOVA (Table 3.1). Mean value for plant height ranged between 91.0-122.5 cm (Table 3.2). Among
the population, tallest lines were MPT-50 (122.5 cm) followed by MPT-60 (121.5 cm) while short stature genotypes
were MPT-24 (91.0 cm) followed by MPT-7 (95.0 cm). All the tested lines had huge diversity for plant height and
breeders could have the opportunity to breed for the plant of choice. For plant height though the overall phenotypic
variance (93.53) was comparatively greater in magnitude than the genotypic variance (75.26) however, the percent
contribution of genotypic variance was much higher than the environmental variation (18.27). Similarly, genotypic and
phenotypic coefficients of variation for the said attribute were 7.93 and 8.84%, and broad-sense heritability was 0.80%
respectively, while the genetic advance 10.89 (Table 3.4). High estimates of heritability and appreciable genetic
advance coupled with low values of error and CV suggested that there are great chances of improvement for plant
height in these lines. Plant height revealed non-significant positive correlation (Table 3.5) with days to maturity
(r=0.15), days to heading (r=0.09), spike length (r=0.04), and 1000-grain weight (r=0.07), whereas non-significant
negative correlation was also found with the spikelet spike™ (r=-0.08) and grains spike™ (r=-0.09). Plant height is a key
parameter in wheat breeding programs. Plant breeders select short stature genotypes for the region where there are
chances of lodging and tall varieties for regions of drought nature (Khan et al., 2010). Short plant height is required in
wheat because taller plants are likely to lodge and need more energy to transport photosynthates to the grains in wheat
(Inamullah et al., 2006; Cifci, 2012). A semi-dwarf stature of wheat has been depicted to induce increased yield through
more efficient utilization of available assimilates correlated with crop lodging (Dalrymple, 1986). Results of our
investigation are in accordance with the findings of Singh and Upadhyay (2013), Amin et al. (2015) and Khiabani et al.
(2015) for the significant variation in plant height. The high heritability accompanied with moderate genetic advance for
plant height has been reported in wheat genotypes (Degewione et al., 2013). Most likely the heritability of the plant
height would be due to dominant gene effects and selection may be effective in early generations for such trait (Ali et
al.,, 2007). High estimates of heritability suggested that the genetic variance could play an important role in the
inheritance and improvement of the said trait. However, plant height displayed low genotypic and phenotypic
coefficients of variability in present investigation. With minimum GCV and PCV scope of selection might also be less
as the lines may be under the influence of environment (Degewione et al., 2013). In wheat lines, Bhutto et al. (2016)
reported non-significant negative linkage between plant height and grain yield.

3.4. Spike length (cm)

Sources of variations among the tested genotypes were recorded non-significant for spike length as described
by the ANOVA (Table 3.1). The mean value for spike length ranged between 9.2-13.1 cm. Among the tested
genotypes, lengthy spike length was observed for the accession MPT-10 (13.1 cm) followed by MPT-14 (12.7 cm). On
the other hand short spike length was recorded for MPT-28 (9.2 cm) and MPT-8 (9.8 cm). Rest of the lines also showed
diversity for spike length though the variations among the lines were non-significant (Table 3.2). Phenotypic variance
(1.92) and variance due to environment (1.42) was greater in magnitude than the estimated variance due to genetic
variation (0.50). Similarly, GCV (6.38) was less in magnitude than the PCV (12.50). Since the magnitude of variability
is less and the influence of the environment is greater on spike length hence, the magnitude of broad-sense heritability
(0.26) and genetic advance is also low (0.51). Low magnitude of heritability suggests that breeder must have to wait for
later generation for the improvement of spike length (Table 3.4). CV for spike length is high compared to other traits
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under study suggested that the effect of environment / external factors is greater although the standard error is
appreciable. Highly significant (P<0.01) and positive correlation for spike length were observed with spikelets spike
(r=0.61**) and number of grains spike™ (r=0.61**) while non-significant positive correlation were observed with the
days to 90% maturity (r=0.01), days to 50% heading (r=0.04), plant height (r=0.04) 1000-grain weight (0.06) and grain
yield r=0.02 as given in Table 3.5. Spike length is one of the key yield components, which contributes towards the grain
yield. On average, spike length could contribute 20-30% of the dry matter accumulated in the kernels in wheat (Thorne,
1965). There is direct relationship between spike length, grain weight spike™ and grain yield unit? area as well. Our
results are in line with the findings of Singh and Upadhyay (2013) for the said trait. In present investigation low
heritability and low genetic advance were observed which indicates the limited scope of improvement for said attribute
through selection (Teich, 1984; Chaturvedi and Gupta, 1995; Monopara, 2009). The PCV value was higher than the
GCV value for said trait, which reflects the influence of environment on the expression of traits in wheat (Abinasa et
al., 2011; Gashaw et al., 2013). For correlation studies, our present findings are in harmony with the work of Nawaz et
al. (2013) for non-significant positive correlation between spike length and grain yield.

3.5. Number of spikelets spike™ (no.)

ANOVA explained significant differences (P<0.05) were observed for number of spikelets spike* among all
the studied genotypes (Table 3.1). Average number of spikelets spike ranged between 17.0-24.0. Among all the
genotypes, more number spikelets spike were observed for MPT-23 (24.0) followed by MPT-10 and MPT-51 each
with 23.5 number of spikelets. While less numbers of spikelets spike™* were recorded for MPT-8 and MPT-46 each with
17.0 and 17.5 number of spikelets respectively (Table 3.3). Table 3.4 stated that genetic variance (3.01) was slightly
greater than environmental variance (2.85) for spikelets spike™ however; the overall phenotypic variance (5.86) was
higher. Similarly, the GCV and PCV for the said attribute were respectively 8.43 and 11.77 with broad-sense
heritability of 0.51. While the genetic advance was 1.74 with standard error of 0.18 and CV of 8.2. Spikelet spike?
revealed highly significant (P<0.01) positive correlation with grain spike (r=1.00**) and spike length (r=0.61**) while
days to 50% heading (r=0.05) and days to 90% maturity (r=0.06) manifested non-significant positive correlation with
spikelet spike?. However, spikelet spike had a non-significant negative correlation with plant height, 1000-grain
weight and grain yield (Table 3.5). Longer spikes produce more spikelets and resulted in increased production in wheat
(Akram et al., 2008). Selection of genotypes with more spikelets spike™ leads to increased grain yield in wheat
(Mohammadi et al., 2011). Significant differences were observed in all 64 wheat genotypes for spikelets spike™ are in
line with the findings of Salman et al. (2014) and Nawaz et al. (2013). Spikelets spike! manifested moderate
heritability and low genetic advance. Result may indicate possibility due to influence of the environment on the
polygenic nature of said trait (Degewione et al., 2013). Regarding GCV and PCV our results exhibited that spikelets
spike! had non-significant negatively correlation with grain yield. In harmony to this investigation, Khokhar et al.
(2010) also reported non-significant negative linkage between spikelets spike* and grain yield.

3.6. Grains spike (no.)

ANOVA revealed significant variations (P<0.05) for number of grains spike™ in all the tested wheat genotypes
(Table 3.1). Average number of grains spike ranged between (50.5-70.0). Among all the tested genotypes, maximum
number of grains spike® were recorded for MPT-23 (70.0) followed by MPT-10 (68.5) while minimum number of
grains spike® were recorded for MPT-46 (50.5) followed by MPT-1 and MPT-57 each with 51.3 number of grains
(Table 3.3). Variance due to genetic expression (26.56) was greater than the corresponding variance due to environment
(24.58) for number of grains spike*. However, the overall phenotypic variance recorded was 51.24. Estimates of GCV
and PCV for number of grains spike™ were 8.69 and 12.07%, respectively while broad-sense heritability was 0.52 with
a genetic advance of 5.19. Standard error and coefficient of variability for the said trait was 0.55 and 8.37 respectively,
stated that the layout plan and model of the experiment was appropriate (Table 3.4). Number of grains spike™ exhibited
highly significant (P<0.01) positive association with spike length (r=0.61**) and spikelet spike™ (r=1.00**) whereas
days to heading (r=0.06) and days to maturity (r=0.06) showed non-significant positive association with number of
grains spike. However, negative and non-significant association was found between number of grains spike™* and plant
height (r=-0.09), 1000-grain weight (r=-0.16) and grain yield (r=-0.04) respectively (Table 3.5). Number of grains
spike™ is one of very important components of yield in wheat which directly affect yield potential of the genotype, and
thus plant breeders are interested in development of new wheat genotypes with increased number of grains spike™.
Grains spike™* could be used as selection criteria for development of new wheat varieties. Significant differences were
observed in all tested wheat genotypes for number of grains spike™ and are in accordance with the findings of Cifci
(2012) and Baranwal et al. (2012). Moderate heritability and low genetic advance was observed for number of grains
spike and the same has also been reported (Mohsin et al., 2009; Cheema et al., 2006). Present investigation displayed
low genotypic coefficient of variation and high phenotypic coefficient of variation for the said attribute. Laghari et al.,
(2010) also observed tlow GCV and PCV for number of grains spike*. The GCV value was comparatively greater than
PCV value for number of grains spike™, which reflects the low influence of environment on the expression of trait and
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positive association with inheritance. In accordance to these results, Hama et al. (2016) also observed non-significant
negative association between grains spike* and grain yield.

3.7. 1000-grain weight (g)

The analysis of variance manifested highly significant (P<0.01) variation among all the studied genotypes for
1000-grain weight (Table 3.1). Average 1000-grain weight ranged between 32.0-48.3 g. Amongst all the genotypes,
maximum 1000-grain weight were observed for MPT-2 (48.3 g) and MPT-61 (48.1 g) while minimum 1000-grain
weight of 32.0 g was recorded for MPT-33 (Table 3.3). Estimates of genetic variance (28.00) were greater than the
corresponding environmental variance (14.58) for 1000-grain weight. However, the GCV (13.05) was slightly less than
the PCV (16.09) for the said attribute. Estimates of broad-sense heritability (0.66) and genetic advance of 6.01 units was
recorded for 1000-grain weight (Table 3.4). Thousand grain weight manifested highly significant (P<0.01) positive
correlation with grain yield (r= 0.24**) while plant height (r=0.07) and spike length (r=0.06) exhibited non-significant
positive association with thousand grain weight. However, highly significant but negative correlation for thousand grain
weight were observed with days to 50% heading (r=-0.38**) and days to 90% maturity (r=-0.25**) whereas spikelet
spike (r=-0.16) and number of grains spike™ (r=-0.16) had a non-significant negative association with thousand grain
weight (Table 3.5). Thousand-grain weight is an important yield-contributing trait and could be used as selection
criteria for high production in wheat. Highly significant differences and wide range of variation for 1000-grain weight
were stated which revealed sufficient genetic variability among the wheat genotypes (Alam et al., 2013; Desheva and
Cholakov, 2014; Badran and Moustafa et al., 2014). Thousand-grain weight showed high heritability with low genetic
advance indicated effectiveness of selection among the current pool of genotypes (Degewione et al., 2013). Moderate
genotypic and phenotypic coefficients of variation were recorded for 1000-grain weight (Degewione et al., 2013). High
PCV and GCV indicated that selection may be effective based on these traits and their phenotypic expression would be
a good indication of the genotypic potential (Singh et al., 1994). Similarly, highly significant positive interrelationship
existed between 1000-grain weight and grain yield, so it could be considered as indirect selection criteria for better yield
in breeding programs (Mohammadi et al., 2011; Desheva, 2016).

3.8. Grain yield (kg ha't)

Variations amongst the studied genotypes were highly significant (P<0.01) for grain yield as explained by
ANOVA (Table 3.1). The average grain yield ranged between 2993.5-5155.0 kg ha. Among all the genotypes
maximum grain yield were recorded for MPT-36 (5155.0 kg ha') followed by MPT-17 (4730.0 kg ha) while
minimum grain yield of 2993.5 Kg ha was observed for MPT-6 (Table 3.3). Estimates of genetic variance (370550.56)
was greater than the environmental variance (221938.27) for grain yield showed that the contribution of due to genetic
architecture of the genotypes is higher. Similarly, GCV was slightly less than the PCV for the said attribute stated that
the overall influence of phenotypic expression dominate over the genotypic expression. Estimates of broad-sense
heritability (0.63) and genetic advance (673.96) were appreciable and could be effective for the breeders to improve the
said trait. Meanwhile, the error variance and coefficient of variability was controllable (Table 3.4). Highly significant
(P<0.01) and positive correlation for grain yield was found with 1000-grain weight (r=0.24**) only, while plant height
(r=0.14) and spike length (r=0.02) had a non-significant but positive correlation with grain yield. Similarly, highly
significant negative association with days to 50% heading (r=-0.31**) while days to 90% maturity (r=-0.13), spikelet
spike (r=-0.04) and grain spike (r==0.04) showed non-significant negative correlation with grain yield (Table 3.5).
Grain yield is a complex trait and plant breeders are mostly interested in development of high yielding genotypes to
cope with food demand of the country by improving either directly or indirectly this particular trait. Differences among
genotypes for grain yield and yield related traits in wheat is the most important concern in wheat plant breeding
programs (Talebi et al., 2009). High heritability in conjugation with high genetic advance was observed for grain yield.
It indicated predominance of additive gene action. Therefore, direct selection for traits such as grain yield would not be
effective due to their quantitative nature (Yadav et al., 2014; Ibrahim et al., 2012). Grain yield manifested moderate
genotypic and phenotypic coefficients of variation (Tripathi et al., 2015). Non-significant negative association were
observed between grain yield and grains spike™ and are in conformity with Fellahi et al. (2013). Moreover, Desheva,
(2016) indicated highly significant positive association between grain yield and grain spike™.

4. Conclusions and discussion

Highly significant (P<0.01) differences were observed among genotypes for majority of the attributes except
number of spikelets spike* and number of grain spike™, which exhibited significant (P<0.05) variation. Wide range of
variability expressed and observed in different traits suggested that the genotypes has great chances of improvement and
might have the potential to be released as cultivars for site specific cultivation. Therefore, there is higher chance of
selecting genotypes for different quantitative traits. Of the total 64 genotypes, MPT-51 and MPT-10 outclassed check
cultivar for maximum number of spikelets spike™, number of grains spike, 1000-grain weight and eventually increased
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grain yield. On the other hand wheat genotypes MPT-38 and MPT-61 were found as early heading genotypes however,
MPT-6 was declared as early maturing genotype. Similarly, MPT-24, MPT-32 and MPT-34 were identified as late
maturing genotypes. Genotypes have some site or location specific features such as plant height; in this regard wheat
genotype MPT-50 was the tallest whereas MPT-24 was identified as dwarf cultivar. Keeping in view the importance of
other yield contributing traits it was concluded that the tested genotypes had maximum diversity and hence these
genotypes might be even a potential source to improve the existing cultivars or population by transferring some of the
traits of interest.

High genotypic variance as compared to environmental variance for majority of the traits suggested that the
variation is under the control of genetic expression of the genotypes and will be sustainable. Similarly, high estimates of
broad-sense heritability were observed for days to 50% heading, days to 90% maturity, plant height, 1000-grain weight
and grain yield suggested that selection will be effective in early generation. Medium heritability estimates were also
noted for number of spikelets spike™ and number of grains spike™ indicated that selection should be delayed till later
generations for these particular traits. Genetic advance as a percent of mean of the top 20% of the base population could
result in an advance of 2.05% to 17.43% over the their respective population mean.

Majority of the traits including grain yield exhibited highly significant positive correlation with 1000-grain
weight, suggested that enhancing one trait may have direct relation with other traits. Overall, the wheat advanced line
MPT-51 was declared as superior genotype, followed by MPT-10 and could be relased as potential cultivar after
conducting yield trials at multi location or may be used as source accession for the improvement of existing cultivars.
Based on the present investigation, the following specific conclusions were drawn for use of these wheat lines in future
breeding programs for the breeders.

e Wheat advanced lines showed highly significant differences for majority of the traits, and revealed
greater genetic variability and hence can be used for improvement of existing cultivars or releasing as
new variety.

o Almost all the traits were found highly heritable by having high heritability range of 0.63 to 0.89
suggested that improvement for most of the yielding traits is possible in early generation of selection.

e Some of the traits had positive association with other yield or morphological traits suggested that on
low budget, improvement is possible simultaneously for two or more traits such as grain yield
and1000-grain weight.

Of the total tested genotypes, MPT-51 and MPT-10 were identified as superior lines for future wheat breeding
programs and could be released as new variety after conducting yield and multi-location trials..
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