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Bu calismada; Afyonkarahisar, Isparta ve Konya sinirlar1 arasinda uzanan Sultan Daglari silsilesinin
cigerotu florasi arastirllmistir. Caligma alan1 Henderson’un Tiirkiye briyofitleri kareleme sistemine gore B7
karesi igerisinde yer almaktadir. Yapilan arazi ve teshis ¢alismalar1 sonucunda Marchantiopsida (Hepaticae)
bolimiine ait 15 familya, 17 cins ve 22 tiir tespit edilmistir. Bunlardan Scapania compacta ve S. undulata
B7 karesi i¢in yeni kayit olup 14°t Konya, 14’ Afyonkarahisar ve 4’ de Isparta i¢in yeni kayittir.

Anahtar kelimeler: Cigerotu, Flora, Marchantiophyta, Sultan Daglari, Tiirkiye

The Liverwort (Marchantiophyta) Flora of Sultan Mountains
Abstract

In this study, the liverwort flora of the Sultan Mountains range, located within the borders of
Afyonkarahisar, Isparta and Konya Provinces, was investigated. The study area is located in the B7 square
according to Henderson’s Turkey bryophytes squaring system. As a result of land and identification studies,
15 families, 17 genera and 25 species belonging to Marchantiopsida (Hepaticae) division were determined.
Of these, Scapania compacta and S. undulata are new records fot B7 square, and 14 of them are new records
for Konya, 14 for Afyonkarahisar and 4 for Isparta.

Keywords: Liverwort, Flora, Marchantiophyta, Sultan Mountains, Tiirkiye

1. Giris 1961)’ne gore B7 karesinde bulunmakta ve
Sultan Daglari, Akdeniz ardi ile I¢ Anadolu  Afyonkarahisar, Isparta ve Konya Illerinin
arasindaki gecis bolgesinde yer alan bir cografi  smurlarmin Kesistigi bolgede yer almaktadir (Sekil
olusumdur. Bu silsile Henderson’un Tirkiye 1). Bolgenin topografyasinda belirgin yiikseklik
Briyofitleri  Kareleme  Sistemi  (Henderson, farklarinin olmasi ve dzellikle dag kusaklarmimn son

* Corresponding author: isa.gokler@deu.edu.tr

© 2022 All rights reserved / Tiim haklari saklidir.

To cite this article: Gokler I. Yiicel K.M. Saritas S. 2022. The Liverwort (Marchantiophyta) Flora of Sultan Mountains.
Anatolian Bryology. 8:2, 66-72.

This work is licensed under a Creative Commons Attribution-Non Commercial 4.0 International License.



mailto:isa.gokler@deu.edu.tr
https://orcid.org/0000-0002-4463-3809
https://orcid.org/0000-0001-7738-9366
https://orcid.org/0000-0002-8868-6443

Gokler 1. Yiicel K.M. Saritas S. 2022. Anatolian Bryol

derece engebeli olmasi; yiikseklik, baki ve egim
sartlarmin kisa mesafelerde sik sik degismesine
neden olmaktadir. Buna bagl olarak daghk
alanlarda lokal iklim sartlarinin ortaya ¢ikmasi,
vejetasyon formasyonlarinin da kisa mesafelerde
farklilar gdstermesine yol agmistir. Sultan Daglari
farkli ekolojik 6zellikler nedeniyle ¢ok sayida bitki
tiiriinii igermektedir. Vejetasyon ve orman Ortiisii
yoniinden de zengin olan ¢alisma bolgesinde; Pinus
nigra J.F. Arnold., P. brutia Ten., P. sylvestris L.,
Q. coccifera L., Cedrus libani A. Rich. ve Juniperus

ssp. gibi aga¢ tiirleri yaygindir. Belirtilen
yogunluktaki ¢ali ve agag topluluklarinin
golgelenme ve nemli ortam sartlart nedeniyle; diger
briyofit tiirleri gibi cigerotlar1 da orman altlar1 ve
agag¢ govdelerini biiyiik oranda yasama alani olarak
secmekte ve canliliklarin1 koruyabilmektedirler.
Arazi galigmalar: sirasinda aragtirma alani olarak
agirlik verilen ve daha dikkatle taranan habitatlar,
golgelenme ve nemin korundugu boliimler olmus
ve elde edilen verilerin cogu bu oOzellikteki
habitatlardan toplanarak rapor edilmistir.
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Sekil 1. Sultan Daglari’nin Henderson (1961) Kareleme Sistemine Goére Konumu

2. Materyal ve Yontem

Calismaya konu olan cigerotu 6rnekleri Henderson
(1961) Tiirkiye Kareleme Sistemi’ne gore B7
karesinde bulunan Sultan Daglari silsilesi lizerinden
toplanmistir. Araziden oOrneklerin alimmasinda
zamanlama c¢ogunlukla, cigerotlart icin iklim
sartlari acisindan en uygun olan Ilkbahar ve
Sonbahar mevsimleri olarak belirlenmistir. Bir¢ok
tirtin hem narin yapilari nedeniyle (taginmalari
sirasinda zarar gorebilme olasiligina karsi) hem de
dogal ortamlarinda renklerinin tam olarak
gosterilebilmesi igin fotograflart arazide g¢ekilmis
ve g¢ekilen fotograflarin numaralar1 toplanan bitki
etiketi {izerine kaydedilmistir. Ornekler dogal
ortamlarindan toplanirken genel goriiniimlerinin
bozulmamasma dikkat edilerek bulunduklar
ylizeyden agzi genis bir bigakla, kazimak suretiyle
alinip, yabanci bitkilerden ve fazla topraklarindan
temizlenerek, kiicik kutularda veya plastik
posetlerde tasinmig ve {lizerlerine toplandiklar
istasyon numarasi, genel habitat bilgileri, yasam
formu, baz1 ekolojik 6zellikleri (asidite, 151k ve su
gereksinimleri, vb.) kaydedilerek bir etiket
yapistirilmis ve laboratuvara getirilmistir. Toplanan
herbaryum 6rnekleri iyi bir hava akiminin oldugu,
dogrudan giines gbérmeyen bir ortamda, Ozel
hazirlanmig ve etiketlenmis zarflarda

kurutulmustur. Diinya genelinde ve Henderson
Tirkiye Kareleme Sistemine gore (Henderson,
1961) tilkemizdeki dagilimlariin belirlenmesi ve
tayin karakteristiklerinin elde edilmesi igin gesitli
flora listeleri, kaynak kitaplar ve ¢alisma bolgesine
yakin sonuglari igeren calismalardan
yararlanilmigtir (Henderson ve Prentice (1969),
Watson (1981), Smith (1996), Grolle ve Long
(2000), Soderstrom ve ark., (2002), Kiirschner ve
Erdag (2005), Ozenoglu Kiremit ve Kegeli (2009),
Walther (1967, 1970), Crundwell ve Nyholm
(1979), Gokler ve Oztiirk (1991, 1994), Gokler
(1992, 2015, 2017, 2018), Gékler ve Ozenoglu
(1999), Ursavas ve Kegeli (2000), Ozgelik ve ark.
(2016). Bitki listesi, Hodgetts ve ark. (2020)’ye
gore diizenlenmistir. Elde edilen sonuglar daha 6nce
yaymlanan yakm il ve yakin bolge verileri ile
kargilagtirilmis ve Tablo 1°de verilmigtir. Tim
ornekler tayin calismalarinin gergeklestirildigi,
Dokuz Eyliil Universitesi Fauna ve Flora Arastirma
ve Uygulama Merkezi’nde korunmaktadir.
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Tablo 1. Caligilan alana yakin il ve bolgelerde yapilan diger flora ¢aligmalari ve familyalarin igerdikleri tiir

sayilarinin karsilagtirmasi.

Antalya ili
Kiitahya ili Usak ili Boynuzsu Otlar ve
Sultan Ciger?tu Cigerotlan Cigerotlar: Florasi
Makale / Tez Ad1 Daglar (Marchantiophyta) Florasina Uzerinde
Florasina Katkilar Katkilar Calismalar
(Gokler, 2018) (Gébkler, 2017) | (Ozenoglu ve ark.,
2007)
Toplam Takson 29 23 19 35
Sayisi
Familyalar TK. S. % Tk. S. % Tk. S. % Tk. S. %
Sphaerocarpaceae - - - - - - 1 2,85
Targioniaceae 1 4,54 1 4,34 1 5,26 1 2,85
Aytoniaceae 2 9,09 2 8,68 2 10,52 3 8,55
Conocephalaceae 1 4,54 1 4,34 1 5,26 1 2,85
Lunulariaceae 1 4,54 1 4,34 1 5,26 1 2,85
Corsiniaceae - - - - - - 1 2,85
Oxymitraceae - - - - - - 1 2,85
Ricciaceae - - - - - - 4 11,4
Marchantiaceae 1 - 1 4,34 - - 1 2,85
Metzgeriaceae 2 9,09 2 8,68 2 10,52 1 2,85
Pelliaceae 1 4,54 1 4,34 2 10,52 1 2,85
Codoniaceae - - - - - 3 8,55
Lophoziaceae 3 13,63 1 4,34 - 1 2,85
Jungermanniaceae - - - - - - 1 2,85
Arnelliaceae - - - - - - 3 8,55
Plagiochilaceae - - - - - - 1 2,85
Cepholoziellaceae - - - - - - 1 2,85
Calypogeiaceae - - - - - - 1 2,85
Fossombroniaceae - - - - 1 5,26 - -
Geocalycaceae 1 4,54 1 4,34 - - 1 2,85
Lophocoleaceae - - 2 8,68 2 10,52 - -
Gymnomitriaceae 1 4,54 1 4,34 - - - -
Scapaniaceae 2 9,09 2 8,68 1 5,26 - -
Radulaceae 2 9,09 2 8,68 1 5,26 1 2,85
Porellaceae 2 9,09 3 13,02 3 15,78 3 8,55
Frullaniaceae 1 4,54 1 4,34 1 5,26 2 5,70
Lejeuneaceae 1 4,54 1 4,34 1 5,26 1 2,85
3. BULGULAR Gymnomitriaceae H.Klinggr.
Marchantiophyta Marsupella Dumort.

Scapaniaceae Mig.
Scapania (Dumort.) Dumort.
1. Scapania compacta (Roth) Dumort.
Konya, Doganhisar — Destigin Kasabasi girisi, dere
yatagi kenarlarindaki kayalarin {izeri, Gokler
KN47A, 07.03.2014.
Yayilisi: Tiirkiye (Al, B6), Avrupa, Kafkasya,
Kuzey Afrika ve Kuzey Amerika.
2. S. undulata (L.) Dumort.
Afyonkarahisar, Cay Ilgesi ¢ikisi, orman yolu, dere
kenarlari, golgelenmis ana kayalarin {izeri, Gokler
AF 40A, 07.03.2014.
Yayilist: Tiirkiye (Al, A4, B6, C11), Avrupa ve
Kuzey Amerika.

3. Marsupella emarginata (Ehrh.) Dumort.
Konya, Doganhisar-Hiiyiik arasi, piknik alani
gevresi, dere kenarlari, Gokler KN 65A,
12.11.2017.
Yayilis1: Tiirkiye (A4, B6), Avrupa, Kafkasya,
Japonya ve Kuzey Amerika.
Lophocoleaceae Vanden Berghen
Chiloscyphus Corda
4. Chiloscyphus polyanthos (L.) Corda
Konya, Doganhisar-Firinli kdyii  ¢ikisi,
kenarlari, Gokler KN 60, 12.11.2017.
Yayilisi: Tirkiye (Al, A2, A4, A5, B6, Cl1),
Avrupa, Kuzey Afrika, Japonya ve Kuzey Amerika.
Lophocolea (Dumort.) Dumort.

dere
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5. Lophocolea bidentata (L.) Dumort.
Afyonkarahisar, Cay Ilgesi ¢ikisi, orman yolu, dere
kenarlari, golgelenmis ana kayalarin {izeri, Gokler
AF 40, 07.03.2014

Konya, Doganhisar-Firinli  koyii  ¢ikist,
kenarlar1, Gokler KN 61, 12.11.2017.
Yayilist: Tirkiye (Al, A2, A3, A4, B6, C13),
Avrupa, Asya, Afrika, Kuzey Amerika, Kiiba ve
Yeni Zelanda.

6. L. heterophylla (Schrad.) Dumort.

Konya, Doganhisar-Hiiyiilk arasi, piknik alani
cevresi, dere kenarlari, Gokler KN 63, 12.11.2017.
Yayiligt: Tirkiye (A2, A3, A4, B6, C13), Avrupa,
Tunus, Rusya, Japonya, Hindistan ve Kuzey
Amerika.

dere

Plagiochilaceae Miill.Frib.

Plagiochila (Dumort.) Dumort.
7. Plagiochila porelloides (Torrey ex Nees)
Lindenb.
Konya, Doganhisar-Hiiyiilk arasi, piknik alani
cevresi, dere kenarlari, Gokler KN 63A,
12.11.2017.
Yayihist: Tirkiye (Al, A2, A3, A4, B6, B7, C11,
C12), Avrupa, Asya ve Kuzey Amerika.

Frullaniaceae Lorch
Frullania Raddi
8. Frullania dilatata (L.) Dumort.
Afyonkarahisar, Cay Ilgesi ¢ikisi, orman yolu, dere
kenarlarindaki aga¢ govdeleri tizerinde, Gokler AF
49, 07.03.2014
Konya, Doganhisar-Hiiyiilk arasi, piknik alani
cevresi, dere kenarlarindaki agaclar {izerinde
Gokler KN 66, 12.11.2017.
Yayilisi: Tiirkiye (A1, A2, A3, A4, AS, B6, Cl11,
C12, C13), Avrupa, Asya ve Kuzey Afrika.

Lejeuneaceae Cavers
Lejeunea Lib.
9. Lejeunea cavifolia (Ehrh.) Lindb.
Konya, Doganhisar-Hiiyilk arasi, piknik alani
cevresi, dere kenarlarindaki agaglar {izerinde
Gokler KN 68, 12.11.2017.
Yayilisi: Tiirkiye (Al, A2, A3, A4, B6, B7, Cl11,
C13), Avrupa, Asya, Kuzey Afrika ve Kuzey
Amerika.

Porellaceae Cavers
Porella L.
10. Porella cordaeana (Huebener) Moore
Afyonkarahisar, Cay Ilgesi ¢ikisi, orman yolu, dere
kenarlari, gélgelenmis ana kayalarin {lizeri, Gokler
AF 45, 07.03.2014
Konya, Aksehir- Engilli koyii ¢ikisi, Aksehir dersi
kenarlarindaki kayalar {izerinde, Gokler KN 50,
07.03.2014
Yayilisi: Tiirkiye (A1, A2, A3, A4, B6, B7, Cl11,
C12, C13), Avrupa, Asya, Kuzey Afrika ve Kuzey
Amerika.
11. P. platyphylla (L.) Pfeiff.

Afyonkarahisar, Cay Ilgesi ¢ikisi, orman yolu, dere
kenarlari, golgelenmis ana kayalarin iizeri, Gokler
AF 51, 07.03.2014
Konya, Aksehir- Engilli koyii ¢ikigi, Aksehir dersi
kenarlarindaki kayalar tizerinde, Gokler KN 53,
07.03.2014
Yayilisi: Tiirkiye (A1, A2, A3, A4, AS, B6, B7, BS,
C11, C12, C13), Avrupa, Akdeniz Ulkeleri, Kuzey
Afrika ve Kuzey Amerika.

Radulaceae Miill.Frib.
Radula Dumort.
12. Radula complanata (L.) Dumort.
Konya, Doganhisar-Hiiyiik arasi, piknik alan1
gevresi, dere kenarlari, Gokler KN 64, 12.11.2017.
Yayilist: Tiirkiye (Al, A2, A4, B6, C11), Avrupa,
Asya, Kuzey Afrika ve Kuzey Amerika.
13. R. lindenbergiana Gottsche ex C.Hartm.
Konya, Doganhisar-Hiiyiik arasi, piknik alani
gevresi, dere kenarlari, Gokler KN 64A,
12.11.2017.
Yayilisi: Tirkiye (Al, A2, A3, A4, B6, Cl1)
Avrupa, Asya ve Kuzey Amerika.

Metzgeriaceae H.Klinggr.

Metzgeria Raddi
14. Metzgeria conjugata Lindb.
Afyonkarahisar, Sultandag1 Kirazli bahge tesisleri
arkasi, nemli kayalarin {izerinde, Gokler AF 59A,
11.04.2015.
Konya, Aksehir- Engilli koyii ¢ikigi, Aksehir dersi
kenarlarindaki kayalar ve toprak iizerinde, Gokler
KN 46A, 07.03.2014
Yayilisi: Tiirkiye (A3, A4, B6, C13), Avrupa, Asya,
Giiney Afrika, Kuzey Amerika, Brezilya ve Yeni
Zelanda.
15. M. furcata (L.) Corda
Afyonkarahisar, Sultandagi Kirazli bahge tesisleri
arkasi, nemli kayalarin iizerinde, Gokler AF 59,
11.04.2015.
Konya, Aksehir- Engilli koyi ¢ikigi, Aksehir dersi
kenarlarindaki kayalar ve toprak iizerinde, Gokler
KN 46, 07.03.2014
Isparta, Yalvag — Bagkonak koyii istleri, dere
kenarlarinda nemli toprak ve kaya iizerinde, Gokler
IS 22, 16.09.2020.
Yayilisi: Tirkiye (Al, A2, A3, A4, A5, B6, B7,
C11, C12, C13), Avrupa, Asya, Kuzey Amerika,
Japonya, Avustralya ve Yeni Zelanda.

Pelliaceae H.Klinggr.
Apopellia (Grolle) Nebel & D.Quandt
16. Apopellia endiviifolia (Dicks.) Nebel &
D.Quandt [Syn.: Pellia endiviifolia (Dicks.)
Dumort.]
Afyonkarahisar, Sultandag1 Kirazli bahge tesisleri
arkasi, nemli kayalarin iizerinde, Gokler AF 61,
11.04.2015.
Yayilisi: Tiirkiye (A1, A2, A3, A4, A5, B6, B7, B9,
Cl11, C12, C13), Avrupa, Kafkasya, Akdeniz
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Ulkeleri, Japonya, Giiney Kore, Cin ve Kuzey
Amerika.
Lunulariaceae H.Klinggr.
Lunularia Adans.
17. Lunularia cruciata (L.) Dumort. ex Lindb.
Afyonkarahisar, Sultandagi Kirazli bahge tesisleri
arkasi, nemli kayalarin iizerinde, Gokler AF 58,
11.04.2015.
Konya, Aksehir- Engilli koyii ¢ikisi, Aksehir dersi
kenarlarindaki kayalar ve toprak iizerinde, Gokler
KN 45, 07.03.2014.
Isparta, Yalvag — Bagkonak koyl distleri, dere
kenarlarinda nemli toprak ve kaya iizerinde,
Gokler 1S 20, 16.09.2020.
Yayilisi: Tirkiye (Al, A2, A3, A4, AS, B6, B9,
C11, C12, C13), Avrupa, Akdeniz Ulkeleri ve
Avustralya.
Aytoniaceae Cavers
Plagiochasma Lehm.
18. Plagiochasma rupestre (J.R.Forst. & G.Forst.)
Steph.
Afyonkarahisar, Sultandagi-Deregine kasabasi yolu
kenarindaki nemli kayalarm iizeri, Gokler AF 39A,
07.03.2014.
Konya, Aksehir- Engilli koyt ¢ikisi, Aksehir dersi
kenarlarindaki kayalar ve toprak tlizerinde, Gokler
KN 41A, 07.03.2014
Isparta, Yalvag — Kizileris koyii girisi, dere
kenarindaki ana kayalarin {izerinde, Gokler IS 18A,
15.09.2020.
Yayilist: Tirkiye (A2, A4, B6, B7, Cl11, C12),
Akdeniz Ulkeleri ve Rusya.
Reboulia Raddi
19. Reboulia hemisphaerica (L.) Raddi
Afyonkarahisar, Sultandagi-Deregine kasabasi yolu
kenarindaki nemli kayalarin tizeri, Gokler AF 39,
07.03.2014.
Konya, Aksehir- Engilli koyl ¢ikisi, Aksehir dersi
kenarlarindaki kayalar ve toprak tlizerinde, Gokler
KN 41, 07.03.2014
Isparta, Yalvag — Kizileris koyii girisi, dere
kenarindaki ana kayalarin iizerinde, Gokler IS 18,
15.09.2020.
Yayilisi: Tiirkiye (Al, A2, A4, B6, B7, B8, C11,
C12, C13), Diinyanin her bolgesinde yayiligt olan
kozmopolit bir tiirdiir.
Conocephalaceae Miill.Frib. ex Grolle
Conocephalum Hill
20. Conocephalum conicum (L.) Dumort.
Afyonkarahisar, Cay Ilgesi ¢ikisi, orman yolu, dere
kenarlari, gélgelenmis ana kayalarin {izeri, Gokler
AF 37, 07.03.2014.
Konya, Aksehir- Engilli koyii ¢ikisi, Aksehir dersi
kenarlarindaki kayalar ve toprak {izerinde, Gokler
KN 40, 07.03.2014
Isparta, Yalvag — Kizileris koyl girigi, dere
kenarindaki ana kayalarin iizerinde, Gokler IS 18,
15.09.2020.

Yayilisi: Tiirkiye (A1, A2, A3, A4, A5, B6, B8, B9,
Cl1, C12), Avrupa, Akdeniz Ulkeleri ve Kuzey
Amerika.
Marchantiaceae Lindl.
Marchantia L.
21. Marchantia polymorpha L.
Konya, Doganhisar — Destigin Kasabasi girisi, dere
yatagt kenarlarindaki kayalarin iizeri, Gokler
KN45A, 07.03.2014.
Yayilisi: Tirkiye (A1, A2, A3, A4, A5, B6, B7, B8,
B9, Cl11, C12, Cl13, Cl15), Diinyanin biiyiik
kisminda dagilimi olan kozmopolit bir tiirdiir.
Targioniaceae Dumort.
Targionia L.
22. Targionia hypophylla L.
Afyonkarahisar, Sultandag1 Ilgesi — Kirca yiiriiyiis
yolu, dere yatagi kenarlarindaki kaya yariklari
arasinda, Gokler AF 51, 10.04.2015.
Afyonkarahisar, Sultandag: Kirazli bahge tesisleri
arkasi, nemli kayalarmn iizerinde, Gokler AF 57,
11.04.2015.
Yayilisi: Tiirkiye (A1, A2, B6,B7,Cl11, C12, C13),
Akdeniz Ulkeleri ve Kanada.

4. Tartisma Ve Sonu¢

Arazi ve teshis ¢aligmalar1 sonucunda, Sultan
Daglar1  silsilesi iizerinde yer alan farkh
habitatlardan Marchantiophyta béliimiine bagh 15
familya, 17 cins ve bu cinslere ait 22 cigerotu tiirii
(9u tallus, 13’1 yapraksi yapili) tespit edilmistir.
Bu tiirlerden Scapania compacta (A.Roth.) Dumort.
ve S. undulata (L.) Dumort., ¢alisma alaninin
bulundugu B7 karesi i¢in yeni kayittir.

Arastirma bolgesinde yayilisi tespit edilen tiirlerden
14 tanesi (Plagiochasma rupestre (J.R. Forst. et G.
Forst.) Steph., Conocephalum conicum (L.)
Underw. Lunularia cruciata (L.) Lindb.,
Marchantia polymorpha L., Metzgeria furcata (L.)
Dumort., Chiloscyphus polyanthos (L.) Corda,
Plagiochila porelloides (Torrey ex Nees) Lindenb.,
Lophocolea bidentata (L.) Dumort., L. heterophylla
(Schrad.) Dumort., Marsupella emarginata (Ehrh.)
Dumort., Radula complanata (L.) Dumort., R.
lindenbergiana Gottsche. ex Hartm., Frullania
dilatata (L.) Dumort. ve Lejeunea cavifolia (Ehrh.)
Lindb.) Konya Ili smirlar1 icinden ilk defa
belirlenerek listelenmistir.

Bulunan tiirlerden 14 tanesi (Targionia hypophylla
L., Plagiochasma rupestre (J.R. Forst. et G. Forst.)
Steph., Reboulia hemisphaerica (L.) Raddi,
Conocephalum conicum (L.) Underw. Lunularia
cruciata (L.) Lindb., Metzgeria conjugata Lindb.,
M. furcata (L.) Dumort., Apopellia endiviifolia
(Dicks.) Nebel & D.Quandt, Lophocolea bidentata
(L.) Dumort., L. heterophylla (Schrad.) Dumort.,
Scapania undulata (L.) Dumort. Porella cordaeana
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(Huebener) Moore, P. platyphylla (L.) Pfeiff. ve
Frullania dilatata (L.) Dumort.) Afyonkarahisar {li
florasi i¢in yeni kayittir.

Isparta ili icin ise Plagiochasma rupestre (J.R.
Forst. et G. Forst.) Steph., Conocephalum conicum
(L.) Underw. Lunularia cruciata (L.) Lindb. ve
Metzgeria furcata (L.) tirleri ilk defa tespit
edilmistir.

Bu c¢alisma ile yakin illerde gegeklestirilen
aragtirmalar (Tablo 1) karsilagtirildiginda, Akdeniz
sahilinde yer alan Antalya Ili verilerinin (35 tiir)
daha zengin tiir gesitliligine sahip oldugu, karasal
iklimin baskin oldugu i¢ kisimlarda kalan il
sonuglarinin ise (19 — 22 arasi tiir) daha diisiik
sayilarda gerceklestigi goriilmektedir.

Ulke floramiz, tohumlu bitkiler yoniinden zengin
takson sayis1 ve yiiksek endemizm orani ile dikkat
¢ekme  oOzelligindedir.  Tirkiye  agisindan
briyofitlere ait tiirler de tohumlu bitkilerden sonra
en fazla biyogesitliligi barindiran bitki grubu
durumundadir. Bu nedenle, Marchantiophyta tiirleri
acisindan hi¢ veri elde edilememis olma ozelligi
tagtyan veya lizerinde az ¢alisilmis bulunan ve
ekolojik  yonden uygun habitatlara  sahip
bolgelerimizde yapilacak benzer arastirmalarla,
yeni sonuglar elde edilebilecegi ve Tiirkiye
florasinin 6nemli bir pargasi olan cigerotlart i¢in
yeni katkilar saglanabilecegi ongdriilmektedir.
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Abstract

As a result of the identification of 800 envelope bryophyte specimens, 175 taxa were recorded from the research area.
No hornwort taxa could be detected and only 7 taxa liverwort belong to 5 genera were collected from the area.
Factors affecting the low number of liverworts can be listed as limited habitat diversity, poor water resources, high
ultraviolet, rapid evaporation and poor vegetation. Mosses are represented by 168 taxa in 67 genera belonging to 17
families. Pottiaceae, Brachytheciaceae, Orthotrichaceae, Grimmiaceae, and Bryaceae which have more than ten taxa
are the most species-rich families in the research area. These families, which mostly contain xerophilous taxa, are
compatible with the climate of the region. Taxa, such as Asterella saccata and Orthotrichum cupulatum var. fuscum
which were recently given as new records for Turkey from the research area, reveal the bryophyte diversity potential
of the region. Studies to be carried out in areas that are relatively less known in terms of bryophytes, such as Eastern
Anatolia, are extremely important in terms of understanding the diversity of bryophytes in the country. In this regard,
the present study provides important information on the diversity of bryophytes in Eastern Anatolia.

Keywords: Bryophyte, Asterella, xerophilous, ultraviolet, Eastern Anatolia, Tiirkiye

Van Golii ve Cevresinin Briyofit Floras1 (Van/Tiirkiye)

Oz

800 zarf karayosunu 6rneginin teshis edilmesi sonucunda, arastirma alanindan, 175 takson kaydedilmistir. Alandan 5
cinse ait 7 takson cigerotu kaydedilmis, herhangi bir boynuzlu ot taksonuna rastlanmamigtir. Ciger otlarinin az sayida
olmasina etki eden faktorler, sinirli habitat cesitliligi, zayif su kaynaklar, yiliksek ultraviyole, hizli buharlasma ve
diistik bitki ortiisti olarak siralanabilir. Alanda, yaprakli karayosunlar1 17 familyaya ait 67 cins ve 168 takson ile
temsil edilmektedir. Ondan fazla taksona sahip familyalar, Pottiaceae, Brachytheciaceae, Orthotrichaceae,
Grimmiaceae ve Bryaceae olarak siralanmaktadir. Cogunlukla kserofil taksonlar iceren bu familyalar bélgenin iklimi
ile uyumludur. Aragtirma alanindan Tirkiye i¢in son zamanlarda yeni kayit olarak verilen Asterella saccata ve
Orthotrichum cupulatum var. fuscum gibi taksonlarin bulunmasi bolgenin karayosunlari gesitliligini potansiyelini
ortaya koymaktadir. Dogu Anadolu gibi karayosunlart agisindan nispeten daha az bilinen bolgelerde yapilacak
aragtirma gezileri, lilkedemizki karayosunlari gesitliliginin anlagilmasi agisindan son derece 6nemlidir. Bu anlamda
mevcut ¢alisma, Dogu Anadolu karayosunlarinin ¢esitliligi hakkinda 6énemli bilgiler sunmaktadir.

Anahtar kelimeler: Karayosunlari, Asterella, Kurakeil, Ultraviyole, Dogu Anadolu, Tiirkiye
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1. Introduction

In  recent years, bryofloristic studies are
increasingly being conducted to determine the
diversity of Bryophytes in unknown areas of
Turkey. Nevertheless, few studies have been
carried out in the Eastern Anatolia region, which
includes our study area, and the Southeastern
Anatolia (Schiffner, 1913; Henderson, 1957, 1958;
Henderson and Prentice, 1969; Papp, 2007; Alatas
et al., 2019, 2020; Uyar et al., 2020; Alatas and
Ursavas, 2021; Kirmaci et al.,, 2021a, 2021b;
Uygur et al., 2022).

The present study was planned and completed in
order to determine the bryophyte flora of Van Lake
and its surroundings. We hope that the study will
contribute to understanding the bryophyte diversity
of the Eastern Anatolia region.

2. Material and Method

The investigated area: The study area is in the
Irano-Turanian phytogeographical region and is
located within the borders of Bitlis (its districts
Tatvan and Adicevaz) and Van (its districts
Edremit, Ercis, Ipekyolu, Tusba, and Gevas).
Kegikiran, Pirresit, Stiphan, Nemrut, Karz (Garez),
Kavussahap, Alacabiik (Pelli) and Cadir (Artos)
mountains are the most important landmarks in the
research area. Van Lake is located in a volcanic
terrain made up of basalt volcanic rock. Engil,
Karasu, Bendimahi and Zilan are the main streams
feeding the lake in the basin. There are many
relatively small streams in the basin that are
completely dry in the summer. The Bendimahi
Delta, one of the important wetlands of Turkey,
covers a 230-hectare area in the northern part of

the lake. In addition, Ciris, Turna, Batmis and
Aygir lakes are other important wetlands around
the study area.

A steppe formation is dominant in the research
area. Plantation of trees such as Salix alba L. and
Populus alba L. are seen around settlement areas.
Oak communities are seen in a narrow area,
especially in the southern part of Van Lake (d.
Gevas). Some shrubs and trees such as Amygdalus
communis L., Cotoneaster nummularius Fisch. &
C.A.Mey., Salix caprea L., Ribes orientale Desf.,
Rosa canina L., Rosa boissieri Crép., Rosa
pulverulenta M.Bieb., and Rosa orientalis
A.Dupont ex Ser. are other taxa common in the
research area. In the marshes and reeds on the
shores of Lake Van, Phragmites australis (Cav.)
Trin. ex Steud. sometimes forms communities in
which Typha latifolia L., Typha angustifolia L.,
Schoenoplectus  tabernaemontani  (C.C.Gmel.)
Palla, Bolboschoenus maritimus Palla, and various
species were found.

A cold and temperate climate prevails in the
research area. There is more precipitation in winter
than in summer. The most precipitation falls in the
spring months and the driest month is August. The
annual average temperature is between 8-10
degrees. The variation in annual temperature is
approximately 26 degrees. The warmest month is
August, while the coldest is February (Table 1). In
order to understand the general climatic situation
of the study area, climate diagrams of Tatvan
(Bitlis) and Edremit (\Van) districts are given in
Figures 1.

Table 1. Climatic data of some settlements in the research area.

Koppen | The The Lowest Most The The The
-Geiger | annual annual | precipita | precipita | hottest lowest variation
climate | tempera | rainfall | tion tion month of | month of | in annual
classific | ture averag the year | theyear | temperat
ation average |e ure
Van Dsa 8.4 °C 431 August, March, August, January, | 26.6 °C
mm 6 mm 59 mm 22.1 °C -4.5 °C
Tatvan | Dsa 8.3°C 839 August, April, August, January, | 26.3°C
mm 5 mm 124 mm | 22.0°C -4.3°C
Ahlat Dsa 8.9°C 621 August, April, August, January, | 26.1°C
mm 7 mm 87 mm 22.5°C -3.6 °C
Gevas Dsb 83°C 662 August, April, August, January, | 26.1°C
mm 11 mm 91 mm 22.0°C -4.1°C
Ercis Csa 10.4°C | 564 August, April, August, January, | 25.6°C
mm 7 mm 73 mm 23.8°C -1.8°C
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Methods: The research material consists of
bryophytes collected from Lake Van and its
surroundings between 2018 and 2021. During this
period, a total of 69 localities were visited in
different seasons and 800 envelope plant
specimens were collected. Collecting localities of

Figure 1. Climate diagrams of Tatvan (Bitlis) and Edremit (Van) (URL 1)

bryophyte samples are shown in figiire 2 and listed
below. The nomenclature of bryophytes was
arranged according to Hodgetts et al. (2020). Also,
all names were checked from Tropicos web page
(URL 2).

Collected Localities:
1. Van: Tusba, Kalecik Village, 38° 33'

45.1" N 43° 20" 00.7" E, 1728m.,
13.09.2018.
2. Van: Tusba, Centenary University

Campus, 38° 33'44.6" N 43° 18' 159" E,
1665 m., 13.09.2018.

3. Van: Tusba, southeast of Topaktas
Village, 38° 36' 8.4" N 43° 14' 33.14" E,
1675 m., 13.09.2018.

4. Van: Tusba, west of Citdren Village, The
side of Van Lake, 38° 35' 58.3" N 43° 12"
12.9" E, 1700 m., 13.09.2018.

5. Van: Tusba, between Van and Ercis,
Cakirbey Village, 38° 54' 48.7" N 43° 35'
18.3" E, 1694 m., 13.09.2018.

6. Van: Muradiye, Kemerkdprii Village,
Seytan Bridge, 39° 01' 21.8" N 43° 44'
51" E, 1746 m., 13.09.2018.
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10.

11.

12.

13.

14,

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

217.

28.

Van: Muradiye, Muradiye Waterfall, 39°
03' 24.8" N 43° 45' 21" E, 1815 m,,
13.09.2018.

Van: Gevas, Altinsag Village, 38° 24'
20.1" N 42° 53' 343" E, 1675 m,,
14.09.2018.

Van: Gevas, between Inkdy and Altinsag,
1 km to Altinsag¢ Village, 38° 26' 53.5" N
42°51'49.9" E, 1700 m., 14.09.2018.
Van: Gevas, between inkdy and Altinsag,
9 km to Altinsag Village, 38° 26' 48.5" N
42°52' 10" E, 1690 m., 14.09.2018.

Van: Gevas, between Inkdy and Altinsag,
8 km to Altinsa¢ Village, 38° 26' 36.2" N
42°52'41.9"E, 1775 m., 14.09.2018.
Van: Ipekyolu, west of Van Castle,
38°30'14.86"N 43°19'52.55"E, 1656 m.,
14.09.2018.

Bitlis: Tatvan, Yelkenli Village, 38° 28'
36.1" N 42° 32' 0.2" E, 1680 m,
15.09.2018.

Bitlis: Ahlat, Selcuklu Cemetery, Kes
Stream Valley, 38° 44' 39.8" N 42° 27'
17.4" E, 1725 m., 15.09.2018.

Van: Ercis, Catakdibi Village, 39° 02'
39.9" N 43° 18 25.6" E, 1665 m.,
15.09.2018.

Van: Edremit, 38° 25' 3" N 43° 16' 28" E,
1750 m., 11.05.2019.

Van: Edremit, between Cigekli and
Gevas, 38° 20' 35" N 43° 11' 21" E, 1640
m., 11.05.2019.

Van: Akdamar Island, 38° 20' 28,72" N
43°02'07,89" E, 1681 m., 11.05.2019.
Van: Gevas, Dokuz Agac¢ Village, 38° 17"
9"N43°1'14"E, 1880 m., 11.05.2019.
Van: Gevas, roadside, picnic area, 38° 18'
54" N 43°5'8"E, 1600 m., 11.05.2019.
Van: Gevas, between Yoldondi and
Altinsag, 38° 21' 8,7" N 42° 56' 5" E,
1760 m., 12.05.2019.

Van: between Goriindii and Altinsag, 38°
22" 47" N 42° 55' 41" E, 1660 m.,
12.05.2019.

Van: South of Altinsa¢ Village, 38° 23'
12" N 42° 53 17" E, 1870 m,
12.05.2019.

Van: Altinsag Church, 38° 24' 547" N
42°52'20,3" E, 1990 m., 12.05.2019.
Van: Near Inkdy, 38° 26' 36,7" N 42° 52'
7" E, 1905 m., 12.05.2019.

Van: Tusba, 38° 43' 19" N 43° 20' 20" E,
1700 m., 13.05.2019.

Van: Tugba, northeast of Lake Van, 38°
53" 6" N 43° 33" 5" E, 1720 m,
13.05.2019.

Van: Tusba, 39° 00' 19" N 43° 28' 16" E,
1650 m., 13.05.2019.

29.

30.

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

Van: Ercig, 38° 56' 39" N 43° 10' 23" E,
1650 m., 13.05.2019.

Bitlis: Adilcevaz, 38° 55' 54" N 42° 2' 58"
E, 1670 m., 13.05.2019.

Bitlis: Adilcevaz, Aygirgoli Village, 38°
50" 36" N 42° 49' 14" E, 1930 m.,
13.05.2019.

Bitlis, 38° 7' 13" N 43° 6' 58" E, 2120 m.,
14.05.2019.

Bitlis: Adilcevaz, Uzuntekne Village, 38°
12'2" N 48°5'0"E, 2240 m., 14.05.2019.
Bitlis; Tatvan, North of Yediveren
Village, 38° 25' 15,4" N 42° 39' 379" E,
1830 m., 02.11.19.

Bitlis: East of Tatvan, on Hanelmal: road,
38°29'449" N 42°21'19,8" E, 1710 m.,
02.11.19.

Bitlis: Between Tatvan Hancilar and
Tokach Village, 38° 29' 33,7" N 42° 22'
46,7" E, 1730 m., 02.11.19.

Bitlis: Between Tatvan, Balaban and
Nohutlu, 38° 21' 19,8" N 42° 42' 441" E,
1854 m., 03.11.19.

Bitlis: Tatvan, Dagdibi Village, 38° 24'
17,3" N 42° 43" 04,1" E, 1945 m,,
03.11.19.

Bitlis: Tatvan, Dilmetas Village, 38° 17'
552" N 42° 57" 402" E, 1770 m.,
03.11.19.

Van: Gevas, 38° 16' 08,4" N 43° 03'41,1"
E, 1900 m., 04.11.19.

Van: Gevas, 38° 17'29,6" N 43° 05' 34,4"
E, 1770 m., 04.11.19.

Van: Ercis, North of Alkasnak Village,
39° 00' 2,7" N 43° 39' 143" E, 1920 m.,
04.11.19.

Van: Ercis, Kumluca Village, 38° 50'
15,1" N 43° 23" 382" E, 1720 m.,
04.11.19.

Van: Tusba, 38° 33' 33,8" N 43° 18'29,5"
E, 1674 m., 27.03.21.

Van: Edremit, Kavurma Village, 38° 26'
45,8" N 43° 20" 524" E, 1670 m.,
27.03.21.

Van: Edremit, Elmalik, 38° 24' 227" N
43°18'15,4"E, 1780 m., 27.03.21.

Van: Toprakkale, 38° 30' 52,3" N 43° 23'
46" E, 1760 m., 27.03.21.

Van: Ipekyolu, Kavuncu, 38° 30' 48,60"
N 43°28'40,40" E, 1910 m., 27.03.21.
Van: Tugba, Gedikbulak (Canik), 38° 49'
545" N 43° 25' 18,5" E, 1710 m.,
27.03.21.

Van: Ercis, Atayurdu Facilities, 38° 58'
37,8" N 43° 33' 529" E, 1665 m.,
28.03.21.



Kirmaci M. Ozenoglu H. Armagan M. Aslan G. Catak U. 2022. Anatolian Bryol......................... 77

51. Van: Ercis, Asag1 Kozluca Village, 38°
54" 55,0" N 43° 30' 31,8" E, 1740 m.,
28.03.21.

52. Van: Ercis, Lake side, 38° 59' 50,50" N
43°24'56,6" E, 1670 m., 28.03.21.

53. Van: Ercis, 38° 56' 40,6" N 43° 09' 10,1"
E, 1680 m., 28.03.21.

54. Van: Base of the Siiphan Mountain, 38°
53' 39,9" N 43° 00' 09,6" E, 1740 m.,
28.03.21.

55. Bitlis: Tatvan, Lake side, 38° 29' 57" N
42°17'21"E, 1650 m., 28.03.21.

56. Van: Van — Bitlis border, Kuskunkiran
Pass, 38° 22' 37,7" N 42° 47' 17,3" E,
2200 m., 30.03.21.

57. Van: Tatvan, Nohutlu, 38° 21' 38" N 42°
39'39,2" E, 1760 m., 30.03.21.

58. Bitlis: Tatvan, Giintepe Village, 38° 21'
51,1" N 42° 38 035" E, 1760 m.,
30.03.21.

59. Bitlis: Tatvan, Ulusoy Village, 38° 25'
50,0" N 42° 33' 374" E, 1780 m.,
30.03.21.

60. Van: Resadiye, 38° 29' 39,9" N 42° 31'
34,6" E, 1675 m., 30.03.21.

61. Van: Gevas, Balaban Village, 38° 28'
10,1" N 42° 26' 28,5" E, 1760 m.,
30.03.21.

62. Bitlis: Tatvan, Gilires¢i Village, 38° 27'
20,4" N 42° 23" 51,3" E, 1850 m.,
30.03.21.

63. Bitlis: Tatvan, Base of the Nemrut
Mountain, 38° 33' 35,8" N 42° 15' 17,5"
E, 2070 m., 31.03.21.

64. Bitlis: Between Tatvan and Ahlat, 38° 33’
55" N 42°21'18,4"E, 1750 m., 31.03.21.

65. Bitlis: Tatvan, Adabag Village, 38° 37'
55,6" N 42° 28 12,8" E, 1690 m.,
31.03.21.

66. Bitlis: Ahlat, Yenikoprii Village, 38° 43'
489" N 42° 24' 01,9" E, 1750 m.,
31.03.21.

67. Bitlis: Adilcevaz, 38° 47' 54,7" N 42° 42'
50,7" E, 1700 m., 31.03.21.

All taxa were identified using related flora and
revision studies and kept in the Herbarium of
Aydin Adnan Menderes University.

3. Results

As a result of the identification of 800 envelope
bryophyte specimens, 175 taxa (168 mosses and 7
liverworts) were recorded from the research area.

Floristic list:
MARCHANTIOPHYTA
PELLIACEAE [SUPULCUGUGILLER]
l. Pellia epiphylla (L.) Corda [Supulcugu]

VI.

VII.

10.

11.

Loc: 56
LUNULARIACEAE
[AYCANAKGILLER]
Lunularia cruciata (L.) Lindb. [Aycanak]
Loc: 13
AYTONIACEAE [KAPAKLIGILLER]
Asterella saccata (Wahlenb.) A. Evans
[Sakall1 matarbas]
Loc: 66
Reboulia hemisphaerica (L.) Raddi
[Yarimbasg]
Loc: 22, 66
RICCIACEAE [CATALCIKGILLER]
Riccia papillosa Moris [Sigilli gatalcik]
Loc: 66
Riccia sorocarpa Bisch. [Bol catalcik]
Loc: 26
Riccia subbifurca Warnst. ex Croz. [Uzun
catalcik]
Loc: 66

BRYOPHYTA
ENCALYPTACEAE
[DUVAKLIGILLER]
Encalypta alpina Sm [Dag duvaklisi]
Loc: 33, 44
Encalypta microstoma Bals.-Criv. & De
Not. [Kiiglik duvakli]
Loc: 9
Encalypta rhaptocarpa Schwigr. [Koca
duvakli]
Loc: 29, 32, 33, 65
Encalypta streptocarpa Hedw. [Kivrik
duvakli]
Loc: 9, 13, 49, 56, 59, 63, 67
Encalypta vulgaris Hedw. [Duvakli]
Loc: 1, 4,9, 13, 16, 19, 22, 28, 59
FUNARIACEAE [KEPCEBASGILLER]
Entosthodon attenuatus (Dicks.) Bryhn
[Uzun topuzcuklu]
Loc: 56
Enthostodon convexus (Spruce) Brugués
[Sis topuzcuklu]
Loc: 7, 22
Entosthodon pulchellus (H. Philib.)
Brugués [Bol topuzcuklu]
Loc: 19, 22, 25
Funaria hygrometrica Hedw. [Kepgebas]
Loc: 6, 12, 13, 17, 19, 23, 50, 52, 56, 59,
62, 67
DISTICHIACEAE
[CATALDISGILLER]
Distichium capillaceum (Hedw.) Bruch &
Schimp. [Ayrikea]
Loc: 9, 22
DICRANELLACEAE
[INCELIKGILLER]
Dicranella heteromalla (Hedw.) Schimp.
[Kivrik incelik]
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12.

13.

14.

15.

16.

17.

18.

19.

20.

21,

22,

23.

24,

25.

26.

27.

28.

29.

30.

Loc: 66

POTTIACEAE [POTURCUKGILLER]
Acaulon muticum (Hedw.) Mill. Hal
[Boncukguk]

Loc: 19, 59

Barbula unguiculata Hedw. [Firgacik]
Loc: 13, 24, 26, 32, 44
Bryoerythrophyllum recurvirostrum
(Hedw.) P.C. Chen [Aluglu]
Loc: 44

Cinclidotus  danubicus
Baumgartner [Bol gergefli]
Loc: 6, 41

Cinclidotus  fontinaloides
Beauv. [Gergefli]

Loc: 29

Cinclidotus riparius (Host ex Brid.) Arn.
[Sapli gergefli]

Loc: 29

Crossidium crassinervium (De Not.) Jur.
[Kaba kartpulcuk]

Loc: 49, 50, 55, 59, 61, 63
Crossidium  squamiferum
[Kartpulcuk]

Loc: 1, 4, 16, 19, 28, 58, 61, 62
Didymodon acutus (Brid.) K. Saito [Sivri
ikizcik]

Loc: 1, 4,9, 13, 38, 49, 66, 67
Didymodon insulanus (De Not.) M.O.
Hill [Uzun ikizcik]

Loc: 9, 16, 38, 39, 44, 66, 67

Didymodon  luridus Hornsch. [Bol
ikizcik]

Loc: 4,9, 13, 14, 19, 22, 25, 30, 33, 38,
44, 48, 49, 60, 66

Didymodon rigidulus Hedw. [Boncuklu
ikizcik]

Loc: 9

Didymodon tophaceus (Brid.) Lisa [Cok
ikizcik]

Loc: 7, 13,17, 25

Didymodon umbrosus  (Mull.
R.H.Zander [Dalgal1 ikizcik]

Loc: 9, 17, 66

Didymodon vinealis (Brid.) R.H. Zander
[ikizcik]

Loc: 9, 13, 25, 60, 66

Eucladium verticillatum (With.) Bruch &
Schimp. [Si1zincik]

Loc: 7, 25, 60, 66

Schiffn. &

(Hedw.) P.

(Viv.) Jdur.

Hal.)

Gymnostomum aeruginosum Sm.
[Damlacik]

Loc: 13

Gymnostomum  calcareum Nees &
Hornsch. [Kire¢ damlacik]

Loc:7,9

Gymnostomum viridulum Brid.
damlacik]

[Yesil

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

Loc: 7

Gyroweisia tenuis (Hedw.) Schimp.
[Dilcikli]

Loc: 7, 13, 66

Hennediella heimii (Hedw.) R.H. Zander
[Yalincik]

Loc: 18

Hydrogonium bolleanum (Miill. Hal.)
A.Jaeger [Dere fircacigi]

Loc: 39

Microbryum starckeanum (Hedw.) R.H.
Zander [Kiifecik]

Loc: 29, 62

Pottiopsis caespitosa (Bruch ex Brid.)
Blockeel A.J.M. Sm. [Poturcuk]

Loc: 22

Pseudocrossidium hornschuchianum
(Schultz) R.H. Zander [Doniikge]

Loc: 13, 49, 54, 67

Pseudocrossidium  obtusulum  (Lindb.)
HA.Crum & L.E.Anderson [Kiit
doniikge]

Loc: 16, 19, 28, 44

Pseudocrossidium revolutum (Brid.) R.H.
Zander [Kivrik doniik¢e]

Loc: 49

Pterygoneurum ovatum (Hedw.) Dixon
[Atkilica]

Loc: 1, 17, 19, 20, 28, 31, 33, 47, 48, 49,
50, 51, 54, 56, 59, 61

Streblotrichum convolutum (Hedw.) P.
Beauv. [Bol firgacik]

Loc: 21, 66
Streblotrichum
commutatum
fircacik]

Loc: 66
Syntrichia calcicola J.J. Amann [Kireg
ulduzu]

Loc: 19, 33

Syntrichia caninervis Mitt. [Katli ulduz]
Loc: 16, 17, 22, 24, 28, 38

Syntrichia caninervis var. gypsophila (J.J.
Amann ex G. Roth) Ochyra [Kurak
ulduz]

Loc: 1,4,7,9, 13, 16, 21, 22, 24, 25, 28,
29, 33, 38, 47, 48, 49, 56, 59, 67
Syntrichia handelii (Schiffn.) S. Agnew
& Vondr. [0z ulduz]

Loc:1,4,6,9, 21,28

Syntrichia laevipila Brid. [Aga¢ ulduzu]
Loc: 5

Syntrichia montana Nees [Bol ulduz]
Loc: 13, 17, 36, 47, 65

Syntrichia norvegica F. Weber
ulduz]

Loc: 24

convolutum var.

(Jur)  JJ.Amann [Yoz

[Ala
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49.

50.

51.

52.

53.

54,

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

Syntrichia papillosissima (Copp.) Loeske
[Uzun ulduz]

Loc: 16, 22, 45

Syntrichia princeps (De Not.) Mitt. [Kaba
ulduz]

Loc: 10, 17, 19, 25, 36, 37, 38, 39, 42, 46,
61, 64

Syntrichia ruralis (Hedw.) F. Weber & D.
Mohr [Ulduz]

Loc: 1,4,5,7,8,9,11, 13, 14, 17, 19, 20,
21,22, 23, 24, 25, 26, 28, 29, 32, 33, 36,
37, 38, 39, 40, 42, 43, 44, 46, 48, 50, 51,
52, 54, 56, 58, 59, 60, 61, 62, 64, 65, 67
Syntrichia ruraliformis (Besch.) Mans.
[Sivri ulduz]

Loc: 9, 32, 48, 56, 67

Syntrichia sinensis (Mill. Hal.) Ochyra
[Cin ulduzu]

Loc: 4,12,21

Sytrichia subpapillosissima (Bizot &
R.B.Pierrot ex W.A. Kramer) M.T.
Gallego & J. Guerra [Zarif ulduz]

Loc: 5, 6, 9, 16, 19, 24, 25, 26, 28, 29, 38,
39, 41, 44, 47, 50, 52, 53, 56, 60, 63, 66,
67

Syntrichia virescens (De Not.) Ochyra
[Kiigiik ulduz]

Loc: 5, 8, 14, 44, 52, 59

Tortella humilis (Hedw.) Jenn. [Bodur
camtaban]

Loc: 9, 13, 16

Tortella inflexa (Bruch) Broth. [Cukur
camtaban]
Loc: 13
Tortella
[Camtaban]
Loc: 9, 13, 14, 22, 23, 24, 42

Tortula acaulon (With.) R.H. Zander
[Ciice kurucan]

Loc: 7, 19, 22, 28, 44, 59

tortuosa  (Hedw.)  Limpr.

Tortula atrovirens (Sm.) Lindb. [Kiit
kurucan]

Loc: 6, 7,19, 56

Tortula brevissima Schiffin.  [Narin
kurucan]

Loc:7,8,9, 12,13, 14, 19, 21, 25, 32, 52,
60, 67

Tortula cuneifolia  (Dicks.)  Turner
[Seyrek kurucan]

Loc: 20, 33

Tortula inermis (Brid.) Mont. [Tiiysiiz
kurucan]

Loc: 1,9, 13, 14, 16, 17, 19, 20, 21, 22,
24,25, 28, 38, 39, 42, 44, 47, 48, 50, 63,
64, 67

Tortula mucronifolia  Schwiégr.
kurucan]

Loc: 17, 28, 39, 42, 43

[Kel

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

Tortula muralis Hedw. var. muralis
[Kurucan]

Loc: 1, 4, 8,17, 19, 20, 21, 23, 47, 48, 50,
52, 59, 60, 61, 63, 64, 65, 67

Tortula muralis var. aestiva Hedw. [Kose
kurucan]

Loc: 48, 67

Tortula revolvens (Schimp.) G. Roth
[Katl kurucan]

Loc: 6, 14, 20, 44

Tortula subulata Hedw. [Biz kurucan]
Loc: 13, 16, 21, 24, 28, 29, 33, 34, 37, 41,
50, 59, 61, 64, 66

Tortula vahliana (Schultz) Mont. [Efe
kurucan]

Loc: 23

Trichostomum brachydontium Bruch [Dik
kayikeik]
Loc: 24,59
Trichostomum
[Kayikeik]
Loc: 22, 60, 66
Weissia brachycarpa (Nees & Hornsch.)
Jur. [Kath kivircikli]

Loc: 49, 66

Weissia condensa (Voit) Lindb. [Bol
kivireikli]

Loc: 7,19, 22

Weissia controversa Hedw. [Kivicikli]
Loc: 1,09, 13

GRIMMIACEAE
[YASTIKCIKGILLER]

Coscinodon cribrosus (Hedw.) Spruce
[Kivrimcikli]

Loc: 48, 52, 59, 63, 65, 66

Grimmia anodon Bruch & Schimp. [Diiz
yastik¢ik]

Loc: 1,4,6,9, 16, 19, 20, 21, 22, 28, 33,
38, 42, 44, 49, 52, 55
Grimmia  elongata
yastik¢ik]

Loc: 24, 29, 32, 52
Grimmia funalis (Schwigr.) Bruch &
Schimp. [Sar1 yastikeik]

Loc: 24, 32, 48, 65

Grimmia laevigata (Brid.) Brid. [Akea
yastik¢ik]

Loc: 6, 29, 32, 38, 39, 41, 44, 45, 53, 56
Grimmia montana Bruch & Schimp.
[Daglh yastik¢ik]

Loc: 44

Grimmia ovalis (Hedw.) Lindb. [Kath
yastik¢ik]

Loc: 6,9, 17, 29, 32, 38, 44, 49, 53, 54,
56, 59, 63, 65, 67
Grimmia  pulvinata
[Yastike¢ik]

crispulum Bruch

Kaulf. [Boylu

(Hedw.)  Sm.
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Loc: 8, 13, 14, 19, 20, 21, 24, 29, 32, 33,
37,38, 41, 42, 45, 52, 53, 56, 59, 60, 61,
63, 65, 66, 67

83. Grimmia trichophylla  Grev. [Bol
yastikgik]
Loc: 52

84. Schistidium apocarpum (Hedw.) Bruch
&Schimp [Aldisli]
Loc: 6, 9, 13, 21, 22, 24, 48, 59, 60, 65

85. Schistidium atrofuscum (Schimp.) Limpr.
[Esmer aldisli]
Loc: 9

86. Schistidium confertum (Funck) Bruch &
Schimp. [Pek aldisli]
Loc: 9, 16, 28, 41

87. Schistidium dupretii (Thér.) W.A. Weber
[Mesut aldisli]
Loc: 13

88. Schistidium flaccidum (De Not.) Ochyra
[Oykii aldisli]
Loc: 6, 13, 19, 22, 28, 65

89. Schistidium rivulare (Brid.) Podp. [Dere
aldisli]
Loc: 6, 21, 42
BARTRAMIACEAE [KURELIGILLER]

90. Bartramia aprica Miill. Hal. [Kiireli]
Loc: 39, 66

91. Philonotis caespitosa Jur. [Kiirecik]
Loc: 42, 44
BRYACEAE [ILIMIKGILLER]

92. Bryum argenteum Hedw. [Boz 1limik]
Loc: 6, 35, 59

93. Bryum dichotomum Hedw. [Al
tomurcuklu]
Loc: 4, 23, 50

94. Imbribryum mildeanum (Jur.) J.R. Spence
[Kizilcali]
Loc: 67

95. Ptychostomum capillare (Hedw.) Holyoak
& N. Pedersen [Giililimik]
Loc: 9, 13, 56

96. Ptychostomum compactum Hornsch. [Pek
karayosunu]
Loc: 19, 26, 39, 44, 56, 59, 66, 67

97. Ptychostomum creberrimum (Taylor) J.
R. Spence & H.P. Ramsay [Tas
karayosunu]
Loc: 21, 22, 26, 46, 56

98. Ptychostomum imbricatulum (Miill. Hall.)
Holyoak & N. Pedersen [Pul tomurcuklu]
Loc: 9, 13, 19, 33, 39, 41, 44, 45, 49, 51,
54, 58, 59, 61, 63, 65, 66, 67

99. Ptychostomum intermedium (Brid.) J.R.
Spence [Karayosunu]
Loc: 56

100.Ptychostomum moravicum (Podp.) Ros &
Mazimpaka [Giir giililimik]
Loc: 7

101.Ptychostomum pseudotriquetrum (Hedw.)
J.R. Spence & H.P. Ramsay ex Holyoak
& N. Pedersen [Bol karayosunu]

Loc: 26

102.Ptychostomum rubens (Mitt.) Holyoak &
N. Pedersen [Kizil giililimik]

Loc: 40

103.Ptychostomum torquescens (Bruch &
Schimp.) Ros & Mazimpaka [Kivrik
giililimik]

Loc: 67

MNIACEAE [YISILCAGILLER]
104.Plagiomnium medium (Bruch & Schimp.)

T.J. Kop. [Orta yisilcali]

Loc: 66

105.Pohlia cruda (Hedw.) Lindb. [Dik
balircik]
Loc: 66

106.Pohlia melanodon (Brid.) A.J. Shaw
[Kara balircik]

Loc: 15, 21

107.Pohlia nutans (Hedw.) Lindb. [Balircik]
Loc: 67

108.Pohlia  wahlenbergii var. calcarea
(Wanrst.) E.F. Warb. [Kireg balircigi]
Loc: 15
ORTHOTRICHACEAE
[YOSGUNCUKGILLER]

109. Lewinskya affinis (Schrad. ex Brid.)
F.Lara, Garilleti & Goffinet [Deli
yosguncuk]

Loc: 5, 8, 10, 24, 33, 36, 43, 59, 60
110.Lewinskya  rupestris  (Schleich. ex

Schwigr.) F. Lara, Garilleti & Goffinet

[Yosguncuk]

Loc: 5, 6, 10, 25, 28, 29, 38, 39, 44, 45,

56, 60, 61, 65, 67

111.Lewinskya speciosa (Nees) F.Lara,
Garilleti & Goffinet [Gliz yosguncuk]
Loc: 8, 10, 33

112.Lewinskya striata (Hedw.) F.Lara,
Garilleti & Goffinet [Koru yosguncuk]
Loc: 5,9

113.Lewinskya tortidontia (F.Lara, Garilleti &
Mazimpaka) F.Lara, Garilleti & Goffinet
[Sedir yosguncugu]

Loc: 33

114.Orthotrichum alpestre Bruch & Schimp.
[Dag yosguncuk]

Loc: 5

115.0rthotrichum anomalum Hedw. [Tas
yosguncuk]
Loc: 7,44

116.0rthotrichum  bistratosum  (Schiffn.)
Guerra [Katl1 yosguncuk]

Loc: 4,5, 6,9, 13, 23, 25, 33, 59, 60
117.0rthotrichum cupulatum var. cupulatum
Brid. ['Yosguncuk]
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Loc: 7,8,9, 13, 14, 16, 17, 21, 22, 23, 25,
32, 38, 44, 48, 52, 56, 59, 60, 66, 67

118.0rthotrichum cupulatum var. fuscum
(Venturi) Boulay [Esmer Yosguncuk]
Loc: 44

119.0rthotrichum cupulatum var. riparium
Huebener [Dere yosguncuk]
Loc: 21, 23

120.0Orthotrichum  hispanicum F. Lara,
Gariletti & Mazimpaka [izli yosguncuk]
Loc: 5

121.0Orthotrichum macrocephalum F. Lara,
Garilleti & Mazimpaka [Kabuklu
yosguncuk]
Loc: 8, 14, 33, 42

122.0Orthotrichum pallens Bruch ex Brid.
[Soluk yosguncuk]
Loc: 5, 8, 10, 11, 14, 17, 24, 25, 26, 33,
36, 37,39, 41, 43, 44

123.0rthotrichum pulchellum Brunt. [Kit
yosguncuk]
Loc: 5, 43

124.0rthotrichum pumilium Sw. ex. Anon.
[Bidik yosguncuk]
Loc: 8, 17, 33, 36, 37, 39, 41

125.0rthotrichum stellatum Brid. [Yildiz
yosguncuk]
Loc: 7, 10, 11, 25, 36, 37, 39, 48, 59, 60,
61, 64

126.0rthotrichum tenellum Bruch ex Brid.
[Ince yosguncuk]

Loc: 5,7, 17, 33, 36, 42, 48, 59
127.Pulvigera lyellii (Hook. & Taylor) Plasek,
Sawicki & Ochyra [Pasli yosguncuk]

Loc: 8
128.Zygodon rupestris Schimp. ex Lorentz
[Girisik]
Loc: 5, 8, 11, 17, 36, 39, 43
HABRODONTACEAE
[KABUKTUYUGILLER]
129.Habrodon perpusillus (De Not.) Lindb.
[Kabuktiiyti]
Loc: 7
AMBLYSTEGIACEAE
[USUMGILLER]
130.Amblystegium serpens (Hedw.) Schimp
[Usiim]
Loc: 12, 14, 17, 24, 33, 39, 40, 41, 42, 59,
60
131.Conardia compacta (Drumm. ex Miill.
Hal.) H. Rob. [Disli iisim]
Loc: 25
132.Cratoneuron filicinum (Hedw.) Spruce
[Kancacik]
Loc: 24, 27, 34, 39, 42
133.Drepanocladus aduncus (Hedw.) Warnst.
[Orakeik]
Loc: 17

134.Hygroamblystegium tenax (Hedw.) Jenn.
[Yasiisiim]
Loc: 12, 24, 39

135.Hygroamblystegium  varium  (Hedw.)
Monk [Ala yagiisiim]
Loc: 7,21

136.Leptodictyum riparium (Hedw.) Wanrst.
[Islak dereiisiimii]
Loc: 17, 27

137.Palustriella commutata (Hedw.) Ochyra
[Kancali]
Loc: 7, 18, 24, 39, 42, 45

138.Palustriella decipiens (De Not.) Ochyra
[Sik kancali]
Loc: 22
BRACHYTHECIACEAE
[OSUMLUKGILLER]

139.Brachythecium albicans (Hedw.) Schimp.
[Ak 6siimliik]
Loc: 9, 11, 16, 25, 26, 39, 41, 42, 59, 60,
61

140.Brachythecium erythrorrhizon Schimp.
[Kizil 6stimliik]
Loc: 7

141.Brachythecium geheebii Milde [Pek
Ostimliik]
Loc: 22

142.Brachythecium glareosum (Bruch ex
Spruce) Schimp. [Parlak 6stimliik]
Loc: 24

143.Brachythecium rivulare Schimp. [Islak
Ostimliik]
Loc: 24,50

144 .Brachytheciastrum velutinum (Hedw.)
Ignatov & Huttunen [Kadifeli]
Loc: 5, 8,11, 13, 16, 17, 21, 22, 23, 24,
26, 39, 45, 59, 60, 64, 66, 67

145.Cirriphyllum  crassinervium  (Taylor)
Loeske & M. Fleisch. [Kaba tugluca]
Loc: 13, 36, 37, 44

146.Eurhynchiastrum  pulchellum  (Hedw.)
Ignatov & Huttunen [Hunicik]
Loc: 24

147.Eurhynchium striatum (Hedw.) Schimp.
[Dikburun]
Loc: 60

148.Homalothecium
Schimp. [Halicik]
Loc: 1,4,7,9, 10, 11, 13, 17, 22, 23, 25,
29, 36, 37, 38, 44, 59, 60, 64, 67

149.Homolothecium philippeanum (Spruce)
Schimp. [Kaba halicik]
Loc: 22, 38

150.Kindbergia praelonga (Hedw.) Ochyra
[Narince]
Loc: 25

151.0xyrrhynchium hians (Hedw.) Loeske [Iri
emzikli]

sericeum (Hedw.)
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Loc: 8

152.0xyrrhynchium shleicheri (R. Hedw.)
ROl [Kavrik emzikli]
Loc: 8

153.0xyrrhynchium speciosum (Brid.)

Warnst. [Emzikli]
Loc: 22, 32, 48, 61, 64, 66
154.Plasteurhynchium meridionale (Schimp.)
M. Fleisch. [Yoz burunlu]
Loc: 24
155.Rhynchostegiella teneriffae  Dirkse &
Bouman [Narin gagalica]
Loc: 36

156.Rhynchostegium  confertum  (Dicks.)
Schimp. [ince gagalik]
Loc: 17

157.Rhynchostegium  riparioides  (Hedw.)
Cardot [Gagalik]
Loc: 17,41

158.Sciuro-hypnum  plumosum (Hedw.)

Ignatov & Huttunen [Tiiyli 6siimce]
Loc: 36
159.Scleropodium cespitans (Wilson ex Miill.
Hal.) L.F. Koch [Cemrecik]
Loc: 17, 24, 39, 40, 44, 61
160.Scleropodium touretii (Brid.) L.F. Koch
[Bey cemrecik]
Loc: 41
161.Scorpiurium  circinatum  (Brid.) M.
Fleisch. & Loeske [Kivrik akrepli]
Loc: 48
162.Scorpiurium  sendtneri
Fleisch. [Akrepli]
Loc: 28, 33
HYPNACEAE [ORAKLIGILLER]
163.Hypnum cupressiforme Hedw. [Orakli]
Loc: 11

164.Hypnum cupresiforme var.
Brid. [Kaba orakli]
Loc: 9, 19
PYLAISIACEAE
[GEVREKCEGILLER]

(Schimp.) M.

lacunosum

165.Calliergonella cuspidata (Hedw.) Loeske
[Zarifcik]
Loc: 39, 40
ANTITRICHIACEAE
[TELLICANGILLER]

166.Antitrichia californica Sull. [Tellican]
Loc: 33
LEMBOPHYLLACEAE
[BALIRLIKGILLER]

167.Heterocladium  heteropterum
Schimp. [Hos caladalli]
Loc: 7

168.1Isothecium interludens Stirt. [Bol balirlik]
Loc: 17, 24

(Brid.)

4. Discussion

No hornwort taxa could be detected from the
research area and a very limited number of
liverwort (7 taxa) were collected. All identified
taxa were thallose liverworts. It is well known that
liverworts are more sensitive than mosses to
desiccation. Liverwort taxa were underrepresented
in the study area because of the limited habitat and
water resources that allow liverworts to live
outside the south and southeast of the study area,
and rapid evaporation due to low vegetation.
Depending on species and the evolutionary
lineage, liverworts and hornworts are more
sensitive to high ultraviolet compared to mosses
which have a number of protective strategies.
Thus, bryophytes do not constitute a homogeneous
functional type with respect to their UV tolerance.
Results from a study carried out by Martinez-
Abaigar and Nufez-Olivera (2022) on the effects
of UV on bryophytes are in agreement with our
opinion. In the study area, mosses are represented
by 168 taxa in 67 genera belonging to 17 families
(figure 3).

When compared with the records from the regions
close to the study area, it is seen that VVan Lake and
its surroundings are quite rich (Table 2).

Table 2: Comparison of mosses in Lake Van and its surroundings with moss records from regions close to

the study area.

Igdir Bingol Baskil Keban Sivrice Palu
Van Lake | Batan et g Alatas Alatas Van
. Alatag Alatas | Alatas ve
Studies and al. ot al ve et al Ursava Papp,
Environs (2014) (2026’) Batan, Batan, (2014’) (2019)5’ (2007)
(2017) (2015)
Moss 168 176 48 54 45 48 47 65
Taxa




u Taxa number

63

30 40 50 60 70

Figure 3. Moss families with taxa number

Pottiaceae, Brachytheciaceae, Orthotrichaceae,
Grimmiaceae, and Bryaceae which have more than
ten taxa are the most species-rich families in the
research area. These five families constitute 81%
of the total flora with the number of species they
contain. These families, almost all of which are
xeric taxa, are a reflection of the climate of the
research area. Funaria hygrometrica, Grimmia
anodon, Grimmia laevigata, Grimmia ovalis
(Hedw.) Lindb., Grimmia pulvinata (Hedw.) Sm.,
Schistidium apocarpum, Didymodon luridus,
Pterygoneurum ovatum, Syntrichia caninervis var.
gypsophila, Syntrichia princeps, Syntrichia ruralis,
Sytrichia  subpapillosissima, Tortula inermis,
Tortula muralis, Tortula subulata, Ptychostomum
imbricatulum, Lewinskya rupestris, Orthotrichum
bistratosum, Orthotrichum cupulatum,
Orthotrichum pallens, Orthotrichum stellatum,
Amblystegium serpens, Brachythecium albicans,
Brachytheciastrum velutinum and Homalothecium
sericeum are very common taxa found in more

than 10 localities; these are well adapted to
drought. Although the research area has very poor
vegetation, deep crevices formed by rain and
melting snow waters provide shelter for many taxa
in terms of keeping moisture.Tufa formations,
which are frequently found in Western Anatolia
(Kirmaci, 2008), were also encountered in the
research area. Didymodon tophaceus, Eucladium
verticillatum and Gymnostomum aeriginosum, the
most well-known plants in these habitats, were
similarly collected from the research area.

It is seen that some taxa identified in the research
area are quite far from their known distribution
localities (Table 3). There is always the possibility
that these taxa, which are common in areas with
known flora, can also be found in other areas of
Anatolia. With the completion of these unknown
areas in terms of bryophytes, it will be possible to
have clear data about the diversity and distribution
areas of bryophytes in Turkey.

Table 3. Some taxa identified from the research area and their known distribution areas (Kiirschner and

Erdag, 2020).

Taxa

Previous Distribution localities

Encalypta microstoma

Igdir, Burdur, Nigde, i¢el, Hatay

Enthostodon convexus

Manisa, Izmir, Aydm, Denizli, Mugla, Antalya,
Isparta, Konya

Hydrogonium bolleanum

zmir, Nigde, Denizli, Adana, Burdur, Antalya,
Mugla, Hatay, Icel

Streblotrichum convolutum var. commutatum

Zonguldak, Yalova, Amasya, Rize, Balikesir,
Eskisehir, Izmir, Aydin, Denizli, Mugla, Antalya

Hennediella heimii

Kirklareli, Rize, Karabiik, Trabzon, Amasya, Kocaeli,
Rize, Kiitahya, Izmir, Eskisehir, Nigde, Adana,
Aksaray, Aydin, Burdur, Hatay, Mugla

Weissia brachycarpa

Kayseri, Denizli, Adana, Mugla, Hatay

Orthotrichum hispanicum

Trabzon
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In our country, the genus Cinclidotus is
represented by 9 taxa, 3 of which are endemic
(Erdag and Kiirschner, 2011; Ursavas and Cetin,
2014). C. danubicus, C. fontinaloides and C.
riparius were recorded from the research area and
they are very important in terms of determining the
distribution areas of the taxon.

Asterella saccata (Wahlenb.) A. Evans and
Orthotrichum cupulatum var. fuscum (Venturi)
Boulay) were collected from the study area during
the project suppoeted by ADU (FEF-18001) and
published as new record for Turkey (Kirmaci et al.,
2021a, 2021b). These findings reveal the potential
of adding more taxa to the country's bryophyte
flora with detailed studies of the flora of the
region. The common dream of all bryologists is to
write the Turkish bryophyte flora book, which can
only be written as a result of researching these
unknown areas. This study provides important
information on the diversity of bryophytes of
Eastern Anatolia. It is obvious that the study will
guide the researchers working on the subject and
contribute to the writing of the bryophyte flora of
Turkey.
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Abstract

In this study, the bryophyte flora of the Tamdere, Egribel, Bektas and Kulakkaya High Plateaus and their
surroundings (Dereli district, Giresun province) were investigated. As a result of identification, a total of
208 bryophytes taxa were determined from 19 different localities. Of these, 33 taxa liverworts and 175 taxa
mosses. Among them Jungermannia eucordifolia Schljakov was reported for the second time from Turkey,
In addition, Buxbaumia viridis Moug. ex Lam. & DC.) Brid. ex Moug.& Nestl. and Ceratodon conicus
(Hampe) Lindb. are new to the A4 grid-square. Furthermore, 10 taxa are new for Giresun province and 20
taxa are new for Dereli district. For every each taxon, the habitat pattern and distribution data are given.

Keywords: Biodiversity, Bryophyte, Dereli, Giresun, Tiirkiye

Dereli fl¢esinden (Giresun, Tiirkiye) Ek Briyofit Kayitlar:
Oz

Bu caligmada, Tamdere, Egribel, Bektas ve Kulakkaya yaylalar1 ve ¢evresinin (Dereli il¢esi, Giresun)
briyofit floras1 arasgtirilmigtir. Yapilan teshisler sonucunda, 19 farkli lokaliteden toplam 208 briyofit taksonu
tespit edilmistir. Bunlardan 33 takson cigerotlarina, 175 takson ise yaprakli karayosununa aittir. Bu
taksonlar arasinda, Jungermannia eucordifolia Schljakov Tiirkiye i¢in ikinci kez kaydedilmistir. Ek olarak,
Buxbaumia viridis Moug. ex Lam. & DC.) Brid. ex Moug.& Nestl. ve Ceratodon conicus (Hampe) Lindb.
A4 karesi i¢in yenidir. Ayrica, 10 takson Giresun ili igin ve 20 takson Dereli ilgesi i¢in yenidir. Her bir
takson i¢in habitat ve dagilim bilgileri verilmistir.

Anahtar kelimeler: Biyogesitlilik, Briyofit, Dereli, Giresun, Tirkiye

1. Introduction al. (2018), Erata et al., 2021a, 2021b and Erata,
The bryophyte checklist of Giresun Province was 2022 papers published. Up to now, 422 bryophyte
published by Ozdemir and Batan (2017a) and it is  taxa have known from Giresun Province. Tamdere,
mostly based on published data. This list includes  Egribel, Bektag and Kulakkaya High Plateaus are
252 specific and infraspecific taxa. Later, Erata et  located in the northern part of the Giresun
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Mountains (Fig. 1). Black Sea climate prevails
some of the research area (eg. Bektas and
Kulakkaya High Plateaus) and continental climate
prevails in the higher parts of the its (eg. Tamdere
and Egribel High Plateaus). Thanks to the mild,
damp oceanic climate with high and evenly

distributed rainfall makes bryodiversity very rich.
Tamdere, Egribel, Bektas and Kulakkaya High
Plateaus summers are warm and humid, and winters
are cool, snowy, and damp (Angin, 1981; Akman,
1999).
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Figure 1. Map of the mvestlgated area

There are two vegetation types in the research area;
forest (up to 1900 m) and subalpine vegetation
(from 1900 m to 2100 m). Forests are mixed
deciduous (Carpinus betulus L., C. orientalis Mill.,
Corylus avellana Thunb., Acer sp., Fagus orientalis
Lipsky) and coniferous (Picea orientalis (L.)
Peterm.) forest.

2. Materials and Methods

Research materials were collected in 19 different
localities (Table 1) between 13 September 2019 and
28 June 2020 from Tamdere, Egribel, Bektas, and
Kulakkaya High Plateaus and their surroundings in
Turkey (Fig. 1). Identifications were determined by
consulting various floras and keys (Nyholm, 1986,
1989, 1993, 1998; Lewinsky, 1993; Blom, 1996;
Smith, 1996, 2004; Paton, 1999; Pedrotti, 2001,
2006; Greven, 2003; Heyn and Herrnstadt, 2004;
Frey et al., 2006; Guerra et al., 2006; 2010; 2014;

2018; Brugués et al.,
2011).

2007; Kiirschner and Frey,

Nomenclature of the species and synonym status
were evaluated by reviewing Hodgetts et al. (2020).
The status of bryophyte taxa for A4 grid-square and
Giresun province was determined by reviewing the
related literature (Abay et al., 2016; Ozdemir and
Batan, 2017a, 2017b; Erata et al., 2018, 2021a,
2021b; Erata, 2022). Bryophyte specimens are kept
in the private herbarium of Nevzat BATAN, at the
Karadeniz Technical University (Trabzon), Turkey.

For each taxon, their localities and substrate were
given in the floristic list. Taxa for the second time
from Turkey is indicated with (¢) and taxa for the
new Giresun province is indicated with (+) and the
Dereli district is indicated with (#) in the
bryofloristic list. Also, new taxa for A4 square is
indicated with (*) in the bryofloristic list.
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Table 1. Locality information of bryophyte specimens collected from the study area

Locality /GPS (Latitude, Longitude)

Giresun Province: Dereli, Enter the Tamdere

(37T) 4485164 E, 4449130 N

Giresun Province: Dereli, Aksu village

(37T) 4490065 E, 4433570 N

Giresun Province: Dereli, between Tamdere and Uzundere

(37T) 4458330 N, 4487646 E

Giresun Province: Dereli, Egribel pass-1

(37T) 4479616 E, 4489840 N

Giresun Province: Dereli, Tamdere, exit of Giizel plateau

(37T) 4483388 E, 4460670 N

Giresun Province: Dereli, Aksu, Egrikaya plateau

(37T) 4488039 E, 4319440 N

Giresun Province: Dereli, between Tamdere and Uzundere -2,

(37T) 4489075 E, 4470790 N

Giresun Province: Dereli, road to Egribel, Isiklar plateau

(37T) 4478547 E, 4494980 N

Giresun Province: Dereli, Kiziltag village,

(37T) 4491604 E, 4381290 N

Giresun Province: Dereli, Kulakkaya plateau, Algakbel

promenade, (37T) 0444816 E, 4505645 N

Giresun Province: Dereli, Kulakkaya plateau, Agagbasi natural

park, (37T) 0443347 E, 4504988 N

Giresun Province: Dereli, at the entrance to the Bektas plateau,

Kulakkaya plateau side
(37T) 0436236 E, 4501688 N

Giresun Province: Dereli, Kulakkaya, Cagman plateau

(37T) 0446371 E, 4504935 N

Giresun Province: Dereli, Gabali plateau

(37T) 0437107 E, 4502329 N

Giresun Province: Dereli, Tamdere, Tekneciik plateau

(37T) 0446575 E, 4483945 N

Giresun Province: Dereli, Egribel pass-2, (37T) 0449598 E,
Giresun Province: Dereli, Egribel pass-3, (37T) 0446745 E,

Giresun Province: Dereli, between Tamdere and Egribel, near the

tunnel entrance, (37T) 0447657 E, 4481077 N

Locality Date Altitude
Number (m)
1 13.09.2019 1650
2 13.09.2019 1827
3 13.09.2019 1620
4 13.09.2019 2120
5 14.09.2019 1690
6 14.09.2019 2162
7 14.09.2019 1480
8 14.09.2019 2304
9 14.09.2019 1377
10 27.06.2020 1611
11 27.06.2020 1655
12 27.06.2020 2017
13 27.06.2020 1641
14 27.06.2020 1946
15 28.06.2020 2040
16 28.06.2020 2317
4478997 N
17 28.06.2020 2110
4477980 N
18 28.06.2020 1935
19 28.06.2020 2075

Giresun Province: Dereli, exit of Bektas plateau, Karagdl side,

(37T) 0434114 E, 4499656 N

3. Results

As aresult, 208 bryophyte taxa were determined, 33
taxa (belonging to 24 genera and 19 families) of
liverworts and 175 taxa (belonging to 89 genera and
38 families) of mosses.

Bryofloristic list
Marchantiophyta

Cephalozieaceae Mig.

Cephalozia (Dumort.) Dumort.

Cephalozia bicuspidata (L.) Dumort. — Loc.: 12, 15;
on soil, on wet soil.

Cephaloziellaceae Douin

Cephaloziella (Spruce) Schiffn.

Cephaloziella divaricata (Sm.) Schiffn. — Loc.: 11,
12, 14; on wet soil.

Lophoziopsis Konstant. & Vilnet

Lophoziopsis longidens (Lindb.) Konstant. & Vilnet
(Syn: Lophozia longidens (Lindb.) Macoun) — Loc.:
14; on dead tree trunk.

Tritomaria Loeske
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Tritomaria exsecta Schmidel ex. Schrad.) Loeske. —
Loc.: 10, 13; on dead tree trunk.

Scapaniaceae Mig.

Diplophyllum (Dumort.) Dumort.

Diplophyllum taxifolium (Wahlenb) Dumort — Loc.:
14; on wet soil.

Scapania (Dumort.) Dumort.

Scapania irrigua (Ness) Ness — Loc.: 2, 4, 6, 15; on
wet soil.

Calypogeiaceae Arnell

Calypogeia Raddi

Calypogeia fissa (L.) Raddi. — Loc.: 14; on wet soil.
C. muelleriana (Schiffn.) Mill. Frib. — Loc.: 6; on
wet soil.

Jungermanniaceae Rchb.

Jungermannia L.

(#)Jungermannia eucordifolia Schljakov — Loc.:
12, 14; on wet soil.

Solenostomataceae Stotler & Crand.-Stotl.
Solenostoma Mitt. emend. Zerov

Solenostoma gracillimum (Sm.) R.M.Schust. (Syn:
Jungermannia gracillima Sm.) — Loc.: 5; on wet
soil.

S. hyalinum (Lyell) Mitt. (Syn: Jungermannia
hyalina Lyell) — Loc.: 4; on wet soil.

S. sphaerocarpum (Hook.) Steph. Sp. Hepat (Syn:
Jungermannia sphaerocarpa Kanca.) — Loc.:4, 14;
on wet soil.

Blepharostomataceae W.Frey & M.Stech
Blepharostoma (Dumort. Emend. Lindb.) Dumort.
Blepharostoma trichophyllum (L.) Dumort. — Loc.:
10, 13; on calcareous rock, on dead tree trunk.
Lepidoziaceae Limpr.

Lepidozia (Dumort.) Dumort.

Lepidozia reptans (L.) Dumort. — Loc.: 10, 13; on
dead tree trunk.

Lophocoleaceae Vanden Berghen

Chiloscyphus Corda

Chiloscyphus pallescens (Ehrh. ex Hoffm.)
Dumort. — Loc.: 4, 6, 9, 15, 18; on wet soil.

C. polyanthos (L.) Corda— Loc.: 10, 13; on wet soil.
Lophocolea (Dumort.) Dumort.

Lophocolea heterophylla (Schrad.) Dumort. — Loc.:
11; on dead tree trunk.

L. minor Nees. — Loc.: 2, 10, 13; on soil, on dead
tree trunk.

Plagiochilaceae Miill. Frib.

Pedinophyllum (Lindb.) Lindb.

Pedinophyllum interruptum (Nees) Kaal. — Loc.: 2,
4, 13; on wet soil, on wet rock.

Plagiochila (Dumort.) Dumort.

Plagiochila asplenioides (L. emend. Taylor)
Dumort. — Loc.: 10, 12, 15, 16, 17; on soil, on rock,
on dead tree trunk.

P. porelloides (Torrey ex Nees) Lindenb. — Loc.: 4,
6, 7, 9, 13; on soil, on rock.

Frullaniaceae Lorch

Frullania Raddi

Frullania dilatata (L.) Dumort. — Loc.: 10; on rock.
F. tamarisci (L.) Dumort. — Loc.: 10, 13; on tree
bark.

Porellaceae Cavers

Porella L.

Porella cordaeana (Huebener) Moore — Loc.: 16,
17; on rock, on tree bark.

P. platyphylla (L.) Pfeiff. — Loc.: 9; on rock, on tree
bark.

Radulaceae Miill. Frib.

Radula Dumort.

Radula complanata (L.) Dumort. — Loc.: 10; on tree
bark.

R. lindenbergiana Gottsche ex C. Hartm. — Loc.: 1,
2,3, 6, 10, 13, 18; on rock, on tree bark.
Ptilidiaceae H.Klinggr.

Ptilidium Nees

Ptilidium pulcherrimum (Weber) Vain. — Loc.: 11;
on wet rock.

Aneuraceae H. Klinggr.

Riccardia Gray

Riccardia multifida (L.) Gray — Loc.: 10; on wet
soil.

Metzgeriaceae H. Klinggr.

Metzgeria Raddi

Metzgeria conjugata Lindb. — Loc.: 9; on soil.
Pelliaceae H. Klinggr

Pellia Raddi

Apopellia endiviifolia (Dicks.) Nebel & D.Quandt.
(Syn: Pellia endiviifolia (Dicks.) Dumort) — Loc.: 4,
5, 6, 12, 13; on wet soil.

Conocephaleaceae Miill. Frib. Ex Grolle
Conocephalum Hill

Conocephalum conicum (L.) Dumort. — Loc.: 18; on
wet soil

Marchantiaceae Lindl.

Marchantia L.

Marchantia polymorpha L. — Loc.:1, 2, 5, 6, 8, 9,
16, 17; on wet soil.

Bryophyta

Sphagnaceae Dumort.

Sphagnum L.

Sphagnum auriculatum Schimp. — Loc.: 12, 19; on
wet soil in bog.

S. centrale C.E.O. Jensen — Loc.: 12, 19; on wet soil
in bog.

(+)S. contortum Schultz — Loc.: 19; on wet soil in
bog.

S. fallax (H. Klinggr.) H. Klinggr. — Loc.: 19; on
wet soil in bog.

S. inundatum Russow — Loc.: 19; on wet soil in bog.
(+)S. palustre L. — Loc.: 12, 19; on wet soil in bog.
S. squarrosum Crome — Loc.: 19; on wet soil in bog.
S. subsecundum Nees — Loc.: 12, 19; on wet soil in
bog.

S. teres (Schimp.) Angstr. — Loc.: 12, 19; on wet soil
in bog.

Polytrichaceae Schwagr.
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Atrichum P.Beauv.

Atrichum undulatum (Hedw.) P. Beauv. — Loc.: 2;
on soil.

Pogonatum P.Beauv.

(#)Pogonatum nanum (Hedw.) P.Beauv. — Loc.: 5,
10, 11, 13; on soil

P. urnigerum (Hedw.) P.Beauv. — Loc.: 10, 15; on
soil, on rock.

Polytrichastrum Hedw.

Polytrichastrum alpinum (Hedw.) G.L.Sm. — Loc.:
17; on soil.

Polytrichum Hedw.

Polytrichum commune Hedw. — Loc.: 12; on soil.
P. formosum Hedw. — Loc.: 3, 5, 10, 11; on soil, on
rock.

P. juniperinum Hedw. — Loc.:1, 16, 17, 18; on soil,
on rock.

P. piliferum Hedw. — Loc.: 2, 4, 5; on soil, on rock.
Buxbaumiaceae Schimp.

Buxbaumia Hedw.

(*)Buxbaumia viridis (Moug. ex Lam. & DC.) Brid.
ex Moug.& Nestl. — Loc.: 13; on dead tree trunk.
Encalyptaceae Schimp.

Encalypta Dixon

Encalypta ciliata Hedw. — Loc.: 7, 11; on rock.

E. streptocarpa Hedw. — Loc.: 11; on rock.
Hymenolomataceae Ignatov & Fedosov
Hymenoloma Dusén

Hymenoloma crispulum (Hedw.) Ochyra. — Loc.: 2,
4, 6, 14, 16; on soil, on rock.

Leucobryaceae Schimp.

Dicranodontium Bruch & Schimp.
Dicranodontium denudatum (Brid.) E. Britton. —
Loc.: 13; on dead tree trunk.

Aongstroemiaceae De Not.

Diobelonella Ochyra.

Diobelonella palustris (Dicks.) Ochyra (Syn:
Dichodontium palustre (Dicks.) M. Stech.) — Loc.:
4; on soil.

Dicranellaceae M.Stech

Dicranella (Miill. Hal.) Schimp.

Dicranella heteromalla (Hedw.) Schimp. — Loc.: 5;
on soil.

Fissidentaceae Schimp.

Fissidens Hedw.

Fissidens dubius P. Beauv. — Loc.: 12, 14; on rock
crack.

Dicranaceae Schimp.

Dicranum Hedw.

Dicranum polysetum Sw. ex anon. — Loc.: 11; on
soil.

D. scoparium Hedw. — Loc.: 7, 10, 11, 13, 14, 15;
on soil, on rock, on dead tree trunk

D. spadiceum J.E.Zetterst. — Loc.: 6, 17; on soil.
Oncophorus (Brid.) Brid.

(+)Oncophorus virens (Hedw.) Brid. — Loc.: 16, 17;
on soil.

Ditrichaceae Limpr.

Ceratodon Brid.

(*)Ceratodon conicus (Hampe) Lindb. — Loc.: 18;
on soil.

C. purpureus (Hedw.) Brid. — Loc.: 2, 4, 8, 10, 14,
16, 17, 18; on soil; on rock.

Ditrichum Timm ex Hampe

(+)Ditrichum pusillum (Hedw.) Hampe — Loc.: 16,
17; on soil.

Pottiaceae Schimp.

Anoectangium Schwagr.

Anoectangium aestivum (Hedw.) Mitt. — Loc.:1, 3,
8; on rock.

Barbula Hedw.

(#)Barbula unguiculata Hedw. — Loc.: 14; on soil
Bryoerythrophyllum P.C.Chen.
Bryoerythrophyllum recurvirostrum (Hedw.) P.C.
Chen. — Loc.: 7, 11; on rock.

Chionoloma Dixon

Chionoloma tenuirostre (Hook. & Taylor)
M.Alonso, M J Cano & J A Jiménez (Syn:
Oxystegus  tenuirostris  (Hook. &  Taylor)

AJ.E.Sm.) — Loc.: 10, 11; on rock.

Didymodon Hedw.

Didymodon fallax (Hedw.) R.H.Zander — Loc.: 11;
on soil,

(+)D. insulanus (De Not.) M.O.Hill — Loc.: 9; on
rock.

D. rigidulus Hedw. — Loc.: 11; on rock.
Streblotrichum P.Beauv.

(#)Streblotrichum convolutum (Hedw.) P.Beauv.
(Syn: Barbula convoluta Hedw.) — Loc.: 11; on soil.
Syntrichia Brid.

Syntrichia. norvegica F.Weber — Loc.: 2, 6, 10; on
rock.

S. papillosissima (Copp.) Loeske — Loc.: 8; on rock.
S. ruraliformis (Besch.) Mans. (Syn: S. ruralis
(Hedw.) F.Weber & D.Mohr var. ruraliformis
(Besch.) Delogne) — Loc.: 8, 18; on soil, on rock.
S. ruralis (Hedw.) F.Weber & D.Mohr var. ruralis
—Loc.:1,2,4,6,7,8, 11, 15, 16, 17, 18; on soil, on
rock.

Tortella (Miill.Hal.) Limpr.

Tortella tortuosa (Hedw.) Limpr. — Loc.:1, 2, 3, 7,
11, 12, 18; on soil, on rock.

Tortula Hedw.

Tortula hoppeana (Schultz) Ochyra — Loc.: 2, 18;
on rock.

T. marginata (Bruch & Schimp.) Spruce. — Loc.:
12; on soil, on rock.

T. subulata Hedw. — Loc.: 4, 10, 11, 12, 13, 15, 16,
18; on soil, on rock.

Grimmiaceae Arn.

Grimmia Hedw.

(+)Grimmia anodon Bruch & Schimp. — Loc.: 2, 8;
on rock.

G. anomala Hampe ex Schimp — Loc.: 15; on rock.
G. alpestris (Weber & Mohr) Schleicher. — Loc.: 2,
4, 6,12, 15, 16, 17, 18; on rock.
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G. elatior Bruch ex Bals.-Criv. & De Not. — Loc.:
2,6, 7; onrock.

G. hartmannii Schimp. — Loc.: 2, 6, 14, 15; on rock.
(+)G. lisae De Not. — Loc.: 4; on rock.

G. montana Bruch & Schimp. — Loc.: 5; on rock.
G. ovalis (Hedw.) Lindb. — Loc.: 4, 6, 8; on rock.
G.pulvinata (Hedw.) Sm. — Loc.: 1; on rock.
Racomitrium Brid.

Racomitrium aquaticum (Brid. ex Schrad.) Brid. —
Loc.: 5; on rock.

R. canescens (Hedw.) Brid. — Loc.: 6; on rock.

R. ericoides Brid. — Loc.: 11,12, 14, 17, 18; on rock.
R. sudeticum (Funck) Bruch & Schimp. — Loc.: 3;
on rock.

Schistidium Bruch & Schimp.

Schistidium apocarpum (Hedw.) Bruch & Schimp.
— Loc.: 14; on rock.

(+)S. brunnescens Limpr — Loc.: 14; on rock.

S. confertum (Funck) Bruch & Schimp. — Loc.:1, 2,
4,6,8,12, 14, 18; on rock.

S.dupretii (Thér.) W.A . Weber. — Loc.: 2, 5, 8, 14,
18; on rock.

S. flaccidum H.H.Blom — Loc.: 14; on rock.

S. helveticum (Schkuhr) Deguchi — Loc.: 8; on rock.
S. papillosum Culm. — Loc.:1, 3,4, 7, 8, 11, 14, 18;
on rock.

S. platyphyllum (Mitt.) H.Perss. — Loc.: 16; on rock.
S. rivulare (Brid.) Podp. — Loc.: 16, 17, 18; on rock.
Hedwigiaceae Schimp.

Hedwigia P.Beauv.

Hedwigia ciliata (Hedw.) P.Beauv.— Loc.: ;1, 3; on
rock.

H. emodica Hampe ex Miill.Hal. (Syn: H. ciliata
var. leucophaea Bruch & Schimp.) — Loc.: 7; on
rock.

Bartramiaceae Schwagr.

Bartramia Hedw.

Bartramia halleriana Hedw. — Loc.: 3, 7; on wet
rock, on rock crack.

B. ithyphylla Brid. — Loc.:1, 5, 15, 18; on rock, on
rock crack.

Philonotis Brid.

Philonotis caespitosa Jur. — Loc.: 16; near stream,
on wet soil.

P. calcarea (Bruch & Schimp.) Schimp. — Loc.: 4,
8, 14; near stream, on wet soil, on wet rock.

P. fontana (Hedw.) Brid. — Loc.: 2, 6, 14, 15, 16,
17; near stream, on wet soil, on wet rock.

(#)P. marchica (Hedw.) Brid. — Loc.: 15; near
stream, on wet soil.

P. seriata Mitt. — Loc.: 4, 5, 6, 12, 14; near stream,
on wet soil.

Bryaceae Schwagr.

Bryum Hedw.

Bryum argenteum Hedw. — Loc.: 2, 6, 8, 11, 12; on
soil.

B. dichotomum Hedw. — Loc.: 10, 14, 16, 17; on
soil.

(#)B. radiculosum Brid. — Loc.: 14; on soil.
Imbribryum N.Pedersen

Imbribryum alpinum (Huds. ex With.) N. Pedersen
—Loc.: 5, 8, 15; on wet soil.

(#1. mildeanum (Jur.) J.R.Spence (Syn: Bryum
mildeanum Jur.) — Loc.: 10; on wet soil.
Ptychostomum Hornsch.

Ptychostomum creberrimum (Taylor) J.R. Spence
& H.P. Ramsay — Loc.: 10; on soil.

P. elegans (Nees) D.Bell & Holyoak — Loc.: 2; on
soil.

P. imbricatulum (Miill. Hal.) Holyoak & N.
Pedersen. — Loc.: 3, 5, 6, 10, 15; on soil.

P. moravicum (Podp.) Ros & Mazimpaka. — Loc.:5,
10, 11, 14; on soil, on tree brak.

P. pallens (Sw.) J.R. Spence — Loc.: 17; on soil.

P. pseudotriquetrum var. bimum (Schreb.) Holyoak
& N. Pedersen — Loc.: 12, 16, 17; near stream, on
wet soil.

P. pseudotriquetrum (Hedw.) J.R. Spence & H.P.
Ramsay var. pseudotriquetrum. — Loc.: 4, 6, 10, 12,
14, 16, 17; near stream, on wet soil.

P. schleicheri (DC.) J.R.Spence ex D.Bell &
Holyoak (Syn: Bryum schleicheri DC.) — Loc.: 4, 5,
6, 8, 11, 14, 15, 18; near stream, on wet soil.
Rhodobryum (Schimp.) Limpr.

Rhodobryum ontariense (Kindb.) Kindb. — Loc.: 13;
on soil.

Mniaceae Schwagr.

Mnium Hedw.

Mnium hornum Hedw. — Loc.: 2; on wet soil.

M. spinosum (Voit) Schwégr. — Loc.: 2, 6, 7, 10, 11;
on wet soil, on dead tree trunk.

M. spinulosum Bruch & Schimp. — Loc.: 10, 11, 13;
on wet soil.

Plagiomnium T.J.Kop.

Plagiomnium affine (Blandow ex Funck) T.J.Kop.
—Loc.: 10, 13; on soil, on wet soil.

P. elatum (Bruch & Schimp.) T.J. Kop. — Loc.: 10,
13, 18; on soil.

P. ellipticum (Brid.) T.J.Kop. — Loc.: 4, 8, 9, 10; on
wet soil.

P. medium (Bruch & Schimp.) T.J.Kop. — Loc.:1;
on soil.

P. undulatum (Hedw.) T.J.Kop. — Loc.: 9; on soil,
on rock.

Pohlia Hedw.

(+)Pohlia annotina (Hedw.) Lindb. — Loc.: 15; on
soil.

(#)P. camptotrachela (Renauld & Cardot) Broth —
Loc.: 6, 16; on soil.

P cruda (Hedw.) Lindb. — Loc.: 18; on soil.

P. nutans (Hedw.) Lindb. — Loc.: 11; on wet soil.
P.wahlenbergii (F.Weber & D.Mohr)
A.L.Andrews. — Loc.: 6; on wet soil.

Rhizomnium (Broth.) T.J.Kop.

Rhizomnium magnifolium (Horik.) T.J.Kop. — Loc.:
6, 12, 14, 15; on wet soil.
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R. punctatum (Bruch & Schimp.) T.J.Kop. — Loc.:1,
2,4; 6,9, 14; on wet soil, on dead tree trunk.
Orthotrichaceae Arn.

Lewinskya F.Lara, Garilleti & Goffinet

Lewinskya affinis (Schrad. ex Brid.) F.Lara,
Garilleti & Goffinet — Loc.: 6, 7 ; on tree bark.

L. rupestris (Schleich. Ex Schwégr.) F.Lara,
Garilleti & Goffinet. — Loc.: 4, 8; on rock, on tree
bark.

L. speciosa (Nees) F.Lara, Garilleti & Goffinet. —
Loc.:1, 7; on tree bark.

L. striata (Hedw.) F.Lara, Garilleti & Goffinet —
Loc.: 9, 10; on tree bark.

Orthotrichum Hedw.

Orthotrichum anomalum Hedw. — Loc.: 10; on
rock.

(#)0O. pulchellum Brunt. — Loc.: 9; on rock.

Ulota D.Mohr

Ulota crispula Bruch. — Loc.: 10; on tree bark.
Fontinalaceae Schimp.

Fontinalis Hedw.

Fontinalis antipyretica Hedw. - Loc.: 1, 5;
submerged.

Plagiotheciaceae (Broth.) M.Fleisch.

Herzogiella Broth.

Herzogiella seligeri (Brid.) Z.lwats. — Loc.: 13; on
dead tree trunk.

Plagiothecium Schimp.

Plagiothecium denticulatum (Hedw.) Schimp. —
Loc.: 10, 13; on soil, on dead tree trunk.

P. laetum Schimp. — Loc.: 13; on soil.
Pterigynandraceae Schimp.

Pterigynandrum Hedw.

Pterigynandrum filiforme Hedw. — Loc.: 2, 6, 7, 8,
11, 13; on rock, on tree bark.

Climaciaceae Kindb.

Climacium F. Weber & D. Mohr.

Climacium dendroides (Hedw.) F. Weber & D.
Mohr. — Loc.: 2, 5, 12, 14, 15; on wet soil.
Amblystegiaceae Kindb.

Campylium (Sull.) Mitt.

Campylium protensum (Brid.) Kindb. — Loc.: 4, 11,
15; on wet soil, on wet rock.

(#)C. stellatum (Hedw.) Lange & C.E.O.Jensen —
Loc.: 4; on wet soil

Cratoneuron (Sull.) Spruce

Cratoneuron filicinum (Hedw.) Spruce. — Loc.: 4, 6,
9, 11, 16, 17; on wet soil, on wet rock.
Campylophyllopsis W.R.Buck

Campylophylopsis calcarea (Crundw. & Nyholm)
Ochyra (Syn: Campylidium calcareum (Crundw. &
Nyholm) Ochyra, Campylophyllum calcareum
(Crundw. & Nyholm) Hedenis) —Loc.: 16, 17; on
wet soil.

Drepanium (Schimp.) C.E.O.Jensen

Drepanium fastigiatum (Hampe) C.E.O.Jensen
(Syn: Hypnum recurvatum (Lindb. & Arnell)
Kindb. — Loc.: 7, 8, 10; on rock.

Palustriella Ochryra

Palustriella decipiens (De Not.) Ochyra — Loc.: 18;
on wet soil.

P. falcata (Brid.) Hedenés. — Loc.: 4, 16, 17; on wet
soil.

Platyhypnum Loeske

Platyhypnum duriusculum (De Not.) Ochyra (Syn:
Hygrohypnum duriusculum (De Not.)
D.W.Jamieson) — Loc.: 2, 6, 7; near stream, on wet
soil.

Scorpidiaceae Ignatov & Ignatova

Hygrohypnella Ignatov & Ignatova

Hygrohypnella ochracea (Turner ex Wilson)
Ignatov & Ignatova (Syn: Hygrohypnum
ochraceum (Turner ex Wilson) Loeske) — Loc.: 6,
11; on wet soil.

Sanionia Loeske

Sanionia uncinata (Hedw.) Loeske. — Loc.: 10, 11,
13, 14, 15; on soil, on dead tree trunk.
Pseudoleskeaceae Schimp.

Lescuraea Schimp.

Lescuraea incurvata (Hedw.) E. Lawton. — Loc.: 4,
14, 15, 18; on rock.

L. mutabilis (Brid.) Lindb. ex I. Hagen. — Loc.: 16;
on tree bark.

(#)L. radicosa (Mitt.) Monk. (Syn: Pseudoleskea
radicosa (Mitt.) Macoun & Kindb.) — Loc.: 15; on
soil.

Pseudoleskeellaceae Ignatov & Ignatova
Pseudoleskeella Kindb.

Pseudoleskeella nervosa (Brid.) Nyholm. — Loc.: 2,
7,8, 9, 10, 13; on tree bark.

Thuidiaceae Schimp.

Abietinella Miill.Hal.

Abietinella abietina (Hedw.) M.Fleisch. var.
abietina — Loc.: 7, 8, 10; on soil, on rock.

A. abietina (Hedw.) M.Fleisch. var. hystricosa
(Mitt.) Sakurai. — Loc.: 8, 11, 18; on soil, on rock.
Thuidium Schimp.

Thuidium assimile (Mitt.) A.Jaeger. — Loc.: 2,9, 14;
on soil, on rock, on dead tree trunk.

T. tamariscinum (Hedw.) Schimp. — Loc.: 12, 13;
on soil, on rock, on dead tree trunk.
Brachytheciaceae Schimp.

Brachytheciastrum Ignatov & Huttunen
Brachytheciastrum velutinum (Hedw.) Ignhatov &
Huttunen. — Loc.: 10; on soil, on dead tree trunk.
Brachythecium Schimp.

Brachythecium albicans (Hedw.) Schimp. — Loc.: 2,
10, 11, 15; on soil.

B. glareosum (Bruch ex Spruce) Schimp. — Loc.: 2,
18; on soil.

B. rivulare Schimp. — Loc.:1, 2, 4,5,6, 7, 8, 12, 13,
15, 16, 17, 18; near stream, on wet soil.

B. rutabulum (Hedw.) Schimp. — Loc.: 9; near
stream, on wet soil.

B. salebrosum (Hoffm. ex F. Weber & D. Mohr)
Schimp. — Loc.: 10, 14; on soil.
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Eurhynchium Schimp.

Eurhynchium angustirete (Broth.) T.J.Kop. — Loc.:
7, 13; on soil.

Homalothecium Schimp.

Homalothecium philippeanum (Spruce) Schimp. —
Loc.:1, 2, 3, 8, 18; on sail, on rock.

H. sericeum (Hedw.) Schimp. — Loc.: 3; on soil, on
rock.

Kindbergia Ochyra

Kindbergia praelonga (Hedw.) Ochyra—Loc.: 5, 7,
9; on soil.

Oxyrrhynchium (Schimp.) Warnst.
Oxyrrhynchium hians (Hedw.) Loeske. — Loc.: 1;
on soil, on rock.

Pseudoscleropodium (Limpr.) M.Fleisch.
Pseudoscleropodium purum (Hedw.) M.Fleisch. —
Loc.: 14; on soil.

Rhynchostegium Schimp.

Rhynchostegium riparioides (Hedw.) Cardot —
Loc.: 3,7, 9; on wet rock.
Sciuro-hypnum Hampe
Sciuro-hypnum populeum (Hedw.)
Huttunen — Loc.: 10; on rock.
Hypnaceae Schimp.

Hypnum Hedw.

Hypnum andoi A.J.E.Sm. — Loc.: 7, 8; on rock, on
tree bark.

H. cupressiforme var. cupressiforme Hedw. —
Loc.:1, 3, 5, 7, 10, 11, 13; on soil, on rock, on tree
bark, on dead tree trunk.

H. cupressiforme var. filiforme Brid. — Loc.: 7, 10,
11, 13; on soil, on tree bark.

H. cupressiforme var. lacunosum Brid. — Loc.: 2, 7,
11, 14; on soil, on rock.

H. jutlandicum Holmen & E.Warncke. — Loc.: 10,
11; on soil, on dead tree trunk.

H.  resupinatum  Taylor  (Syn:  Hypnum
cupressiforme var. resupinatum (Taylor) Schimp. —
Loc.: 1; on soil, on tree bark.

Pylaisiadelphaceae Goffinet & W.R.Buck
Platygyrium Schimp.

Platygyrium repens (Brid.) Schimp. — Loc.: 10; on
rock.

Calliergonella Loeske

Calliergonella cuspidata (Hedw.) Loeske. — Loc.:
2,4,6,12, 14, 15, 18; near stream, on wet soil.
Homomallium (Schimp.) Loeske

Ignatov &

Homomallium incurvatum (Schrad. ex Brid.)
Loeske — Loc.:10, 13; on rock.
Pseudohygrohypnum Kanda
(+)Pseudohygrohypnum  eugyrium  (Schimp.)

Kanda (Syn: Hygrohypnum eugyrium (Schimp.)
Broth.) — Loc.: 12, 14; on wet soil.

Roaldia P.E.A.S.Camara & Carv.-Silva

Roaldia revoluta (Mitt.) P.E.A.S.Camara &
M.Carvalho-Silva (Syn: Hypnum revolutum (Mitt.)
Lindb. — Loc.: 8; on rock

Hylocomiaceae M. Fleisch.

Hylocomiadelphus Ochyra & Stebel
Hylocomiadelphus triquetrus (Hedw.) Ochyra &
Stebel (Syn: Rhytidiadelphus triquetrus (Hedw.)
Warnst.) — Loc.: 7, 12, 13, 18; on soil.
Hylocomium Schimp.

Hylocomium splendens (Hedw.) Schimp. — Loc.: 3,
10, 12, 13; on soil, on rock.

Pleurozium Mitt.

Pleurozium schreberi (Brid.) Mitt. — Loc.: 10, 13;
on soil.

Rhytidiadelphus (Limpr.) Warnst.

Rhytidiadelphus squarrosus (Hedw.) Warnst. —
Loc.: 10; on soil.

Rhytidiaceae Broth.

Rhytidium (Sull.) Kindb.

Rhytidium rugosum (Ehrh. ex Hedw.) Kindb. —
Loc.: 3; on soil, on rock.

Entodontaceae Kindb.

Entodon Miill. Hal.

Entodon concinnus (De Not.) Paris. — Loc.: 7; on
soil.

Leucodontaceae Schimp.

Leucodon Schwigr.

Leucodon sciuroides (Hedw.) Schwigr. — Loc.:1, 8,
9, 11, 13; on rock, on tree bark.

Neckeraceae Schimp.

Alleniella S.Olsson, Enroth & D.Quandt

Alleniella complanata (Hedw.) S.Olsson, Enroth &
D.Quandt. — Loc.: 10; on tree bark.

Neckera Hedw.

Neckera pennata Hedw. — Loc.: 10, 13; on tree bark.
Thamnobryum Nieuwl.

Thamnobryum alopecurum (Hedw.) Gangulee. —
Loc.: 9; on wet rock.

Pseudanomodon (Limpr.) Ignatov & Fedosov
Pseudanomodon attenuatus (Hedw.) Ignatov &
Fedosov (Syn: Anomodon attenuatus (Hedw.)
Huebener) — Loc.: 9; on soil.

Lembophyllaceae Broth.

Isothecium Brid.

Isothecium alopecuroides (Lam. ex Dubois) Isov. —
Loc.: 7, 10, 11, 13; on soil, on rock.

Myuriaceae M.Fleisch

Ctenidium (Schimp.) Mitt.

Ctenidium molluscum (Hedw.) Mitt. — Loc.: 12, 14;
on soil, on rock.

Anomodontaceae Kindb.

Anomodon Hook. & Taylor

Anomodon viticulosus (Hedw.) Hook. & Taylor —
Loc.: 9; on soil, on rock.

4. Discussion

From the determined taxa, Jungermannia
eucordifolia was reported for the second time from
Turkey (it was the first time reported of Anzer
(Rize) by Abay et al., 2022) and Buxbaumia viridis
and Ceratodon conicus are new to the A4 grid-
square. With the present study, the number of
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bryophyte taxa reported from Giresun Province has
reached 432.

Sphagnum contortum, S. palustre, Oncophorus
virens, Ditrichum pusillum, Didymodon insulanus,
Grimmia anodon, G. lisae, Schistidium
brunnescens, Pohlia annotina and
Pseudohygrohypnum eugyrium are new for Giresun
Province.

In addition, Pogonatum nanum, Barbula
unguiculata, Streblotrichum convolutum, Philontis
marchica, Bryum radiculosum, Imbribryum
mildeanum, Pohlia camptotrachela, Orthotrichum
pulchellum, Campylium stellatum, Lescuraea
radicosa, Sphaghum contortum, S. palustre,
Oncophorus  virens,  Ditrichum  pusillum,
Didymodon insulanus, Grimmia anodon, G. lisae,
Schistidium brunnescens, Pohlia annotina and
Pseudohygrohypnum eugyrium new for Dereli
district.

The dominant moss families are Grimmiaceae (22
taxa), Pottiaceae (16 taxa), Brachytheciaceae, (14
taxa), Bryaceae (14 taxa), Mniaceae (13 taxa),
Sphagnaceae (9 taxa), Polytrichaceae (8 taxa),
Amblystegiaceae (7 taxa), Orthotrichaceae (7 taxa),
Bartramiaceae (7 taxa), Hypnaceae (6 taxa), and
Pylaisiadelphaceae (5 taxa). These 12 families give
73.14 % of the total moss taxa in this study and the
other families constitute 26.86%. The most
common moss genera are Sphagnum (9 taxa),
Grimmia (9 taxa), Schistidium (9 taxa),
Ptychostomum (8 taxa), Hypnum (6 taxa),
Brachythecium (5 taxa), Plagiomnium (5 taxa),
Pohlia (5 taxa), Philonotis (5 taxa), Lewinskya (4
taxa), Syntrichia (4 taxa), Racomitrium (4 taxa),
Polytrichum (4 taxa). Other genera are represented
by 3 or fewer taxa in the study area.

The dominant liverwort  families are
Lophocoleaceae (4 taxa), Cephaloziellaceae (3
taxa), Solenostomataceae (3 taxa), Plagiochilaceae
(3 taxa), Scapaniaceae (2 taxa), Calypogeiaceae (2
taxa), Frullaniaceae (2 taxa), Porellaceae (2 taxa),
and Radulaceae (2 taxa). These 8 families give
51.52 % of the total liverwort taxa in this study and
the other families constitute 48.48%. The most
common liverwort genera are Solenostoma (3 taxa),
Calypogeia (2 taxa), Chiloscyphus (2 taxa),
Lophocolea (2 taxa), Plagiochila (2 taxa), Frullania
(2 taxa), Porella (2 taxa), and Radula (2 taxa). Other
genera are represented by one taxon in the study
area.

The most common moss taxa are Hymenoloma
crispulum, Dicranum scoparium, Ceratodon
purpureus, Syntrichia ruralis var. ruralis, Tortella
tortuosa, Tortula subulata, Grimmia alpestris,

Racomitrium ericoides, Schistidium confertum, S.
papillosum, Philonotis fontana, Bryum argenteum,

Ptychostomum pseudotriquetrum var.
pseudotriquetrum, P. imbricatulum, Mnium
spinosum, Rhizomnium punctatum,

Pterigynandrum filiforme, Climacium dendroides,
Cratoneuron  filicinum, Sanionia  uncinata,
Pseudoleskeella nervosa, Barchythecium rivulare,
Hypnum  cupressiforme var.  cupressiforme,
Calliergonella cuspidata and Leucodon sciuroides
in the study area.

The most common liverworts taxa are Scapania

irriqgua, Chiloscyphus pallescens, Plagiochila
asplenioides, P. porelloides, Radula
lindenbergiana, Apopellia endiviifolia, and

Marchantia polymorpha in the study area.
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Oz

Bu ¢alismada Antalya, Karaman, Konya ve Mersin illerinin farkli lokalite ve habitatlarindan toplanan
briyofit 6rneklerinin teshis ¢alismalar1 sonucunda, 24 familya ve 53 cinse ait 118 takson (6 cigerotu, 112
yaprakli karayosunu) tespit edilmistir. Bu taksonlardan 5’i C12 karesi i¢in yeni kayitir. Ayrica teshis edilen
taksonlardan 6’s1 Antalya ili, 19’u Konya ili ve 8’i Mersin ili i¢in yenidir. Takson sayisi bakimindan en
yogun familyalar; Pottiaceae (33 takson), Brachytheciaceae (17 takson), Bryaceae (11 taxa) ve
Grimmiaceae (11 takson) olurken, cinsler Syntrichia (10 takson), Ptychostomum (8 takson), Fissidens (7
takson) ve Didymodon (7 takson)’dur.

Anahtar kelimeler: Antalya, Briyofit, Flora, Karaman, Konya, Mersin, Tiirkiye.

Contributions to the Bryophyte Flora of Taurus Mountains
Abstract

In this study, as a result of the identification of bryophyte specimens collected from different localities and
habitats of Antalya, Karaman, Konya and Mersin provinces, 118 taxa (6 liverworts, 112 mosses) belonging
to 24 families and 53 genera were determined. Among them, 5 taxa are new records for C12 according to
the Turkey bryophytes grid-square system of Henderson. Furthermore, 6 species are new for Antalya
Province, 19 species are new for Konya Province and 8 species are new for Mersin Province. While
Pottiaceae (33 taxa), Brachytheciaceae (17 taxa), Bryaceae (11 taxa) and Grimmiaceae (11 taxa) are the
largest families in terms of number of taxa, Syntrichia (10 taxa), Ptychostomum (7 taxa), Fissidens (7 taxa)
and Didymodon (7 taxa) are the most species-rich genera.

Keywords: Antalya, Bryophyte, Flora, Karaman, Konya, Mersin, Turkey.
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1. Giris

Holarktik Flora Alemi simirlar1 i¢inde yer alan
Tirkiye, zengin biyogesitliligi ile  kuzey
yarimkiirede 6nemli bir yere sahiptir. Ug
fitocografik bolgenin (Avrupa-Sibirya, Akdeniz ve
[ran-Turan) kesisme noktasinda bulunmasi, Avrupa
ve Asya kitalart arasinda koprii gorevi saglamasi,
iklim, topografya ve jeolojik cesitliligi ve farkli
sucul habitatlarin bulunmasi bu zenginligin baslica
sebepleridir (Davis ve Hedge 1975). Yine bu
zenginlik, wvaskiiler bitkilerde oldugu gibi
briyofitlerde de fazlasiyla goriilmektedir (Erdag ve
Kiirschner, 2017).

Ulkemizde son yillarda artan briyofloristik
caligmalar sonucunda yaklasik +£1065 briyofit
taksonunun varligi ortaya konulmustur (Uyar ve
ark., 2018; Kiirschner ve Frey, 2020; Unan ve ark.,
2020, Uygur ve ark., 2020; 2021; Abay ve ark.,

2021; Kirmaci ve ark., 2021; Ursavas ve ark., 2021;
Keskin ve ark., 2021; Erata, 2022; Kirmaci ve ark.,
2022). Yapilan bu ¢aligmalara ragmen basta Dogu
ve Gilineydogu Anadolu Boélgeleri olmak iizere
Tiirkiye’de briyofitler agisindan galisilmasi gereken
daha birgok alan bulunmaktadir. Bu alanlarda
yapilacak yeni galismalarla takson saymin daha da
artmasi1 muhtemeldir.

Toros Daglari’nda yapilan bu ¢aligmada; Antalya,
Karaman, Konya ve Mersin illerinin daha 6nce
calisgtlmamis  farkli  lokalitelerinden  briyofit
ornekleri toplanip teshis edilerek Toros Daglari
briyofit florasina katki saglamak amaglanmigtir.
Briyofit  oOrneklerinin  toplandigi  lokaliteler
Henderson (1961) kareleme sistemine gore C12
karesi igerisinde yer almaktadir (Sekil 1).

Sekil 1. Henderson Tiirkiye kareleme sistemi (Henderson, 1961; URL1) ve ¢aligilan lokaliteler (Google
Earth’den degistirilerek).
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Orneklerin toplandig1 lokalitelerde orman, maki,
step, kaya ve sucul vejetasyon tipleri goriilmektedir.
Orman vejetasyonunu, rakimin disiik oldugu
yerlerde Pinus brutia Ten., yiiksek alanlarda ise
Cedrus libani A.Rich. ve Abies cilicica (Antoine &
Kotschy) Carriére olusturmaktadir. Sucul alanlarda
ise Platanus orientalis L. topluluklarina
rastlanmaktadir.  Clinopodium  dolichodontum
(P.H.Davis) Brauchler & Heubl, Ophrys isaura
Renz & Taubenheim, Scrophularia mersinensis
Lall ve Verbascum cymigerum Hub.-Mor. gibi
endemik taksonlardan dolayr Giilnar ve c¢evresi
vaskiiler bitkiler agisindan 6nemli bir alandir (Eken
ve ark., 2006).

Briyofit orneklerinin  toplandig1 lokalitelerde
Akdeniz ikliminin alt gesitleri hakim durumdadir.

Giilnar ve cevresinde az yagisli, serin Akdeniz
iklimi goriilmekte olup, yillik ortalama sicaklik
13,4 °C’dir. En yiiksek ortalama sicaklik 30,2 °C,
en diigiik ortalama sicaklik 0,4 °C’dir. Yillik toplam
yagis miktart 762,8 mm’dir (Uygur ve ark., 2022b).
Taskent ve gevresinde ise az yagisli, kisi ¢ok soguk
Akdeniz iklimi goriilmektedir (Akman, 2011).
Yillik ortalama sicaklik 10 °C’dir. En yiiksek
ortalama sicaklik 26,5 °C, en diisiik ortalama
sicaklik -4,3 °C’dir. Yillik toplam yagis miktari ise
745, 94 mm’dir.

2. Materyal ve Yontem

Bu c¢alismanin materyalini, 2018-2020 yillar
arasinda Mersin, Konya, Antalya ve Karaman
[llerinin farkli lokalite ve habitatlarindan toplanan
briyofit 6rnekleri olugturmaktadir (Tablo 1).

Tablo 1. Lokalite detaylari (L.N.: lokalite numarasi)

L.N. Tarih Lokaliteler Yﬁlzrsﬁ)klik
1| osonzots | T A S, T K|
2 12.08.2018 ';2‘3{;26.S"Uérizriogiglgi;\'/lghallesh Yumuk Sirali Selaleleri, 600
A e B
| oo | Mok, Ak e N 0 8 |
s | conama | Mo ek, Tt M D |
6 23.09.2018 gg{zlgg;kggmslk Giilnar- Pembecik yolu, 36°15'43.6824" K- 860
o | TR, B |
8 08.06.2020 ?;tziﬁl)éél.gﬁ[l)anya, Karapl.nar Mahallesi, 36°36'31.9020" K- 1140
9 | 17.08.2020 ;%gasfzgzéﬁrgnenek yolu, Thsaniye Kéyii girisi, 36°51'27.64" K- 1590

Toplanan briyofit 6rnekleri, cesitli flora eserleri ve
revizyon c¢alismalar1 kullanilmak suretiyle teshis
edilmistir (Zander, 1993; Paton, 1999; Mooz ve
Pando, 2000; Greven, 2003; Smith, 2004; Ignatova
ve Mooz, 2004; Kiirschner ve Frey, 2020).
Floristik listenin diizenlenmesi, gegerli isim ve
sinonimlik durumlarinin tespitinde Hodgetts ve
arkadaglarmm (2020) eseri dikkate almmustir.
Teshis edilen taksonlarin yeni kayit olup olmadig:
ilgili literatiir taranarak karar verilmistir (Everest ve
Ellis, 1999; Everest ve Ellis, 2003; Ozenoglu
Kiremit ve ark., 2007; Ozenoglu-Kiremit ve Kegeli,
2009; Kirmaci ve Ozgelik, 2010; Batan ve Ozdemir,
2011; Ursavas ve Cetin, 2013; Ozgelik ve ark.,
2016; Batan ve Ozdemir, 2016; Erdag ve

Kiirschner, 2017; Ursavas ve Kegeli, 2020;
Kiirschner ve Erdag, 2021; Uygur ve ark., 2022a,
b). Teshis edilen taksonlar, Dr. Ahmet Uygur’un
Ozel briyofit koleksiyonunda muhafaza
edilmektedir.

Floristik listede tespit edilen taksonlardan C12
karesi i¢in yeni kayit olanlar “*” ile isaretlenmistir.
Ayrica Antalya ili igin yeni kayit olan taksonlar “¢”
ile, Konya ili i¢in yeni kayit olan taksonlar “#” ile,
Mersin ili igin yeni kayit olan taksonlar da “A” ile
gosterilmistir (Tablo 2). Hayat formlarma ait
verilerin belirlenmesinde Hill ve ark. (2007) ile
arazi gozlemlerinden yararlaniimustir.
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3. Bulgular ve Tartisma

Mersin, Antalya, Karaman ve Konya illerinin farkli
lokalite ve habitatlarindaki ¢esitli substratlar
iizerinden toplanan briyofit orneklerinin teshis
edilmesi sonucunda 24 familya ve 53 cinse ait 118

(Cigerotlar1) 6 familya ve 6 cinse ait 6 takson,
Bryophyta (Yaprakli karayosunlari) ise 18 familya
ve 47 cinse ait 112 takson i¢ermektedir. Yaprakli
karayosunlarindan 81’i  akrokarp, 31’1 ise
pleurokarptir.

takson tespit edilmistir (Tablo 2). Marchantiophyta

Tablo 2. Floristik liste (L.N.: Lokalite numarasi, Sub.: Substrat, k: kaya, t: toprak, kii: kiitiik, P.o.: Platanus orientalis,
A.c.: Abies cilicica, C.I.: Cedrus libani, H.F.: Hayat formu, Sc: Tek siiriiniicii, Ms: Diiz hali, Mt: Talluslu hali, Tf.: Turf,
Tuft: Obek, Ts: Dagimik turf, Cu: Yastik, At: Sucul uzanan, Mr: Piiriizlii hali, We: Sagak, Fa: Yelpaze, a: Ozenoglu
Kiremit ve ark., 2007, b: Kirmaci ve Ozgelik, 2010, ¢: Batan ve Ozdemir, 2011, d: Ursavas ve Cetin, 2013, e: Batan ve
Ozdemir, 2016, f: Ozgelik ve ark., 2016, g: Ursavas ve Kegeli, 2020, h: Uygur ve ark., 2022a, 1: Uygur ve ark., 2022b).

C12 Kkaresi icinde yapilan
Familyalar Taksonlar L.N.|Sub. |H.F. calismalar
alblc[dlelf]g[h[:
Marchantiophyta
Cephaloziellaceae  |¢Cephaloziella baumgartneri Schiffn 8 k | Sc + |+
Southbyaceae Gongylanthus ericetorum (Raddi) Nees 2 k | Sc |+ + |+
Furullaniaceae Frullania dilatata (L.) Dumort. 4 k | Ms |+ + |+ |+ +
Pelliaceae Pellia epiphylla (L.) Corda 2,3 k,t | Mt + + |+ [+
Conocephalaceae  |[Conocephalum conicum (L.) Dumort. 5 t| Mt |+ + +
. Marchantia polymorpha subsp. montivagans
Marchantiaceae Bischl. & Boissel. Dub. 2 k| Mt| + + l+
Bryophyta
#*Encalypta alpina Sm 7 k| Tf
Encalyptaceae #*E. mutica |.Hagen 7 k | Tf
E. vulgaris Hedw. 7 k | Tuft S Sl Sl S R
. . 1,2,
Funariaceae Funaria hygrometrica Hedw. 7 kt |Tuft + I R O I R N
Physcomitrium eurystomum Sendtn. 2 k| Tf +
Dicranellaceae Dicranella varia (Hedw.) Schimp. 8 k| Tf + + |+ |+ [+t
#Fissidens arnoldii R. Ruthe 8 t| Tf + |+
F. bryoides Hedw. 4 t| Tf + + +
F. crispus Mont. 5 t | Tf + + |+
Fissidentaceae F. curvatus Hornsch. 5 t| Ts + |+
F. incurvus Starke ex R6hl 4 t| Tf +
F. exilis Hedw. 5 t|Ts + |+ |+
A *F. rufulus Bruch & Schimp. 2 t | Tf
Rhabdoweisiaceae |[Dicranoweisia cirrata (Hedw.) Lindb. 1 ki, k | Tf + + + |+ |+ |+
#Ceratodon conicus (Hampe) Lindb. 7 k,t | Tf +
Ditrichaceae Ceratodon purpureus subsp. stenocarpus 7 k| Tt
(Bruch & Schimp. ex Miill.Hal.) Dixon + + + +
Barbula unguiculata Hedw. 5 t | Tf + + |+ + |+
A Chionoloma tenuirostre (Hook. & Taylor) 4 k| T
M.Alonso, M.J.Cano & J.A.Jiménez +
. i . P.o.,
Dialytrichia mucronata (Brid.) Broth. 45 Kt Tuft + A A
Didymodon cordatus Jur. 5,6 t| Tf + + |+
D. insulanus (De Not.) M.O. Hill 8 k | Tf + + + |+
. 1,2,
D. luridus Hornsch. ex Spreng 4 kit | Tf + + + l+
. D. spadiceus (Mitt.) Limpr. 8 k | Tf + + |+
Pottiaceae D. tophaceus (Brid.) Lisa 4,5 kt| Tf + |+ + |+
A *D. umbrosus (Miill.Hal.) R.H.Zander 4,5 k | Tf
- . 2,3,
D. vinealis (Brid.) R.H. Zander 568 kt |Tuft + + |+ + 1+ s
Pterygoneurum ovatum (Hedw.) Dixon 7 kt | Tf + |+ |+ + |+
#Syntrichia  caninervis  var.  gypsophila 7 t | Tf
(J.J.Arnrnan ex G.Roth) Ochyra + |+
S. handelii (Schiffn.) S. Agnew & Vondracek (8 k | Tf + + + |+
3,5,
#S. montana Nees 7.89 kt | Tf + + |t + e |+
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#S. norvegica F.Weber 7 k |Tuft + + |+
S. papillosissima (Copp.) Loeske 1 ki | Tf + + +
S. princeps (De Not.) Mitt. 1 k | Tf + + |+ + |+ |+
S. ruralis (Hedw.) F. Weber & D. Mohr 79 kt| Tf + + |+ + |+ |+
#*S. submontana (Broth.) Ochyra 7 t| Tf
AS. subpapillosissima (Bizot & R.B.Pierrot ex 1 ki | T¢
W.Kramer) M.T.Gallego & I.Guerra ' +
4S. virescens (De Not.) Ochyra 8 k | Tf + |+ + |+ |+
Tortula brevissima Schiffn. 2,3 kt| Tf + |+
. . . 1,6,
T. inermis (Brid.) Mont. 7 kt | Tf + |t + e e
. 2,3,
T. muralis L. ex Hedw. 7 kt | Tf + + |t + e e
#T. truncata (Hedw.) Mitt. 7 k | Tf +
Streblotrichum convolutum var. commutatum 1 t | Tf
(Jur.) J.J. Amann + +
#S. convolutum (Hedw.) P. Beauv. var. |1,3, | kki, T
convolutum 7,8 C.L + + |+ + |+ |+
Eucladium verticillatum (With.) Bruch & |3,5, ki | T
Schimp. 8 ' + + |+ + |+
Gymnostomum calcareum Nees & Hornsch. 2 k | Tf + + |+ + |+ |+
- 14,
Tortella humilis (Hedw.) Jenn. 5 t| Tf + e e
#T. tortuosa (Hedw.) Limpr. 17 k |Tuft + + |+ + |+ |+
#Weissia brachycarpa (Nees & Hornsch.) Jur. |7 t | Tf + +
W. condensa (Voit) Lindb. 4 t| Tf + |+ +
Grimmia anodon Bruch & Schimp. 7 k| Cu + + + |+
L . 1,5,
G. dissimulata E. Maier 6.8 kit | Cu + + e e
G. elatior Bruch ex Bals.-Criv. & De Not. 6 k | Cu + + + |+
G. leavigata (Brid.) Brid. 6,9 kit | Cu + + |+ + |+ |+
G. ovalis (Hedw.) Lindb. 9 kt | Cu + + |+ + |+
1,2,
Grimmiaceae G. pulvinata (Hedw.) Sm. 4,78 kit | Cu
9 + + |+ + |+ |+
Schistidium confertum (Funck) Bruch & (1,7, k| cu
Schimp. 8 + + |+ + |+
S. flaccidum (De Not.) Ochyra 9 t| Cu + + + |+
#S. platyphyllum (Mitt.) H.Perss. 7 k | At + +
#S. rivulare (Bridel) Podpera 7,8 k | At + + |+ |+
#S. trichodon (Brid.) Poelt 7 k | Tf + +
Bryum argenteum Hedw. 9 t| Tf + + |+ + |+ |+
Imbribryum alpinum (Huds. ex With.) N. 4 k| Tt
Pedersen + + |+ + |+
#1. mildeanum (Jur.) J.R. Spence 7,9 kt |Tuft + + |+
#Ptychostomum compactum Hornsch. %’2’ ki,k,t | Tf + + |+
P. donianum (Grev.) D.T.Holyoak & 8 k| Tt
N.Pedersen + |+
AP. funkii (Schwigr.) J.R.Spence 4 k | Tf +
Bryaceae —— ~
P. imbricatulum (Mill. Hal.) Holyoak & N. |1,3, ikt | TF
Pedersen 5 o + + |+ + |+
P. inclinatum (Sw. ex Brid.) J.R. Spence 1 t| Tf + + + |+
P. moravicum (Podp.) Ros & Mazimpaka 13 k | Tf + |+ + |+
#P. pseudotriquetrum (Hedw.) J.R. Spence & 7 t | Tf
H.P. Ramsay ex Holyoak & N. Pedersen + + + +
P. torquescens (Bruch & Schimp.) Ros & L2, Cl,
Mazimpaka 4,56 ki, Kt i
8 m + |+ + [+ [+
Mniaceae Pohlia elongata Hedw. var. elongata gg kt | Tf + |+
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A Hygroamblystegium  fluviatile  (Hedw.)

. 2,3,
P. melanodon (Brid.) A.J.Shaw 458 kt | Tf + + 1+ 1+ +
AP. wahlenbergii var. calcarea (Warnst.) 5 t | Tf
E.F.Warb. +
Plagiomnium elatum (Bruch & Schimp.) T.J. 8 k ITuft
Kop. +
#Orthotrichum bistratosum (Schiffn.) Guerra éj’ k | Cu + + |+
O. cupulatum var. cupulatum Hoffm. ex Brid. 7,8 k | Cu + + |+ |+ [+ |+ |+
Orthotrichaceae 40. cupulatum var. riparium Huebener 8 k | Cu + |+
O. diaphanum Brid. 5 P.o. | Cu + + |+ + |+
O. tenellum Bruch ex Brid. 45 | P.o. | Cu + +
Pulvigera lyellii (Hook. & Taylor) Plasek,
Sawicki & Ochyra 1 C.l. |Tuft + + |+ |+ [+ +
. . - Cl,
Pterigynandraceae |Pterigynandrum filiforme Hedw. 1 kit Ms + e s e +
Habrodontaceae Habrodon perpusillus (De Not.) Lindb. 4 P.o. | Mr + + |+ + +
Cratoneuron filicinum (Hedw.) Spruce 3,8 kt | We + + |+ |+ |+ |+
Palustriella commutata (Hedw.) Ochyra 3 t | We + + |+ |+ + |+
P. falcata (Brid.) Hedenis 2,3 kt | We + |+ +
Amblystegium serpens (Hedw.) Schimp. 3 t | Mr + + +
Amblystegiaceae Drepanocladus aduncus (Hedw.) Warnst. 8 We + |+ |+
2
8
2
2

k
Loeske K + +
H. tenax (Hedw.) Jenn. k | Mr + |+ [+ |+ + |+
H. varium (Hedw.) Monk. k | Mr + +
Rhynchostegium confertum (Dicks.) Schirnp. k | Mr + |+ +
R. megapolitanum (Blandow ex F. Weber & D.
Mohr) 4,5 kit | Mr + s N
R. riparioides (Hedw.) Dixon 23 PE’{ Al L L L L
Scorpiurium circinatum (Bruch) M. Fleisch. & |2,3, | P.o., Mr
Loeske 4,5 k.t + + |+ +
Oxyrrhynchium hians (Hedw.) Loeske 3,8 k,t| Mr + + |+ |+ + |+
40. schleicheri (R. Hedw.) Roll 8 k| Mr + +
40. speciosum (Brid.) Warnst. 2,8 kKt Mr + |+
. . . . 2,4,
Rhynchostegiella curviseta (Brid.) Limpr. 58 P.o. k| Ms + + e e
R. litorea (De Not.) Limpr. 3 t| Mr + + |+
Brachytheciaceae  |R. tenella (Dicks.) Limpr. 2 k| Ms + + |+
Brachytheciastrum  trachypodium Brid. ..
Ignato¥/&Huttunen P ( : 13 | kitkt Ms +
. 13, | AC
B. velutinum (Hedw.) Ignatov & Huttunen 7’8’ C.l,| Mr
' kiik,t + + o+ |+ |+ |+
ABrachythecium tommasinii  (Sendtn. ex 1 fl We
Boulay) Ignatov &Huttunen +
. 1,3,
Homalothecium aureum (Spruce) H.Rob. 6.8 k,t| Mr + A R
. . 1,3,
#H. philippeanum (Spruce) Schimp. - k,t| Mr + N
H. sericeum (Hedw.) Schimp. 7 k| Mr + |+ |+ |+ [+ |+ +
Scleropodium touretii (Brid.) L. F. Koch 8 k| Mr + + + |+
Hypnaceae Hypnum andoi A.J.E. Sm. 5 t| Ms + +
Leucodon sciuroides (Hedw.) Schwégr 4 P.o.k| Mr + + |+ |+ |+t
Leucodontaceae Nogopterium gracile (Hedw.) Croshy & W.R. 4 tl Mr
Buck + + |+ |+
Neckeraceae Neckera menziesii Drumm. L4, Cl, Fa
8 k.t + + |+ |+ [+

Tespit edilen takson sayilarmin familyalara gére  sayisi bakimindan en zengin familya Pottiaceae
dagilimi Tablo 3’de verilmistir. Igerdigi takson (33)’dir. Brachytheciaceae (17) ikinci, Bryaceae
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(11) ve Grimmiaceae (11) ise iigiincii sirada yer
almaktadir.  Pottiaceae ve  Brachytheciaceae
familyasi liyelerinin yiiksek oranda temsil edilmesi,
farkli ortam kosullarina uyum saglamis ¢ok sayida
tiir icermeleri ile agiklanabilir. Ozellikle, uzun
kuraklik donemlerine karst direngli {iyeler igeren
Pottiaceae, Ulkemiz  briyoflorasinin  baskin
familyasidir (Kirmaci ve Erdag, 2014; Ros ve ark.,
2013). Dolayisiyla bu ¢aligmada da ilk sirada yer
almasi olagandir. Mezofitik iiyeler iceren Bryaceae
ve kurakgil karakterli Grimmiaceae familyalarm,
Amblystegiaceae  (8),  Fissidentaceae  (7),
Orthotrichaceae (6) ve Mniaceae (4) takip
etmektedir (Tablo 3). Bu familyalar toplam 97
takson ile bu ¢aligmada tespit edilen briyofitlerin
%82,2’sini olusturmaktadir.

Tablo 3. Igerdikleri takson sayis1 bakimindan
familyalar ve yiizde oranlari.

Familyalar Takson Tékson
Sayisi Yiizdesi (%)

Pottiaceae 33 27,97
Brachytheciaceae 17 14,41
Bryaceae 11 9,32
Grimmiaceae 11 9,32
Amblystegiaceae 8 6,78
Fissidentaceae 7 5,93
Orthotrichaceae 6 5,08
Mniaceae 4 3,39
Encalyptaceae 3 2,54
Funariaceae 2 1,69
Ditrichaceae 2 1,69
Leucodontaceae 2 1,69
Cephaloziellaceae 1 0,85
Southbyaceae 1 0,85
Pelliaceae 1 0,85
Conocephalaceae 1 0,85
Marchantiaceae 1 0,85
Dicranellaceae 1 0,85
Rhabdoweisiaceae 1 0,85
Habrodontaceae 1 0,85
Pterigynandraceae 1 0,85
Hypnaceae 1 0,85
Neckeraceae 1 0,85
Toplam 118 100

Syntrichia (10), Ptychostomum (8), Fissidens (7),
Didymodon (7), Grimmia (6), Orthotrichum (5) ve
Schistidium (5) takson sayis1 bakimindan en zengin
cinslerdir. Calisilan lokalitelerdeki farkli vejetasyon
¢esitlerinin goriilmesi, engebeli arazi yapisi, Giilnar
ve cevresinde az yagisl, serin Akdeniz iklimi ile
Taskent ve ¢evresinde az yagisli, kist ¢cok soguk
Akdeniz ikliminin gériilmesi alanin briyolojik
cesitliligine yansimaistir.

Encalypta alpina, E. mutica, Fissidens rufulus,
Didymodon umbrosus ve Syntrichia submontana
Henderson (1961) kareleme sistemine gore C12
karesi i¢in yenidir. Cephaloziella baumgartneri,

Fissidens  arnoldii, Syntrichia  virescens,
Orthotrichum cupulatum var. riparium,
Oxyrrhynchium schleicheri ve O. speciosum
Antalya’dan, Encalypta alpina, E. mutica,

Ceratodon conicus, Syntrichia caninervis var.
gypsophila, S. montana, S. norvegica, S.
submontana, Tortella tortuosa, Weissia
brachycarpa, Schistidium platyphyllum, S. rivulare,
S. trichodon, Imbribryum mildeanum,
Ptychostomum compactum, P. pseudotriquetrum,
Orthotrichum bistratosum ve Homalothecium
philippeanum  Konya’dan Fissidens rufulus,
Chionoloma tenuirostre, Didymodon umbrosus,
Syntrichia subpapillosissima, Ptychostomum funkii,
Pohlia wahlenbergii var. calcarea,
Hygroamblystegium fluviatile ve Brachythecium
tommasinii ise Mersin’den ilk defa tespit edilmistir.

Hayat formlar1 ile habitatin ekolojik faktorleri
arasinda giiglii bir iliski s6z konusudur (Kiirschner
ve ark., 1998). Tespit edilen taksonlar hayat
formlar1 agisindan degerlendirildiginde, ilk sirada
55 takson igeren turf, ikinci sirada 18 takson igeren
piiriizli hali, ticlincii sirada 13 takson igeren yastik
ve dordiincti sirada 9 takson igeren Obek hayat
formlar1 yer almaktadir. Diiz hali, sagak, sucul
uzanan, talluslu hali, dagmik turf, tek, siirliniicii ve
yelpaze hayat formlar1 ise daha az goriilmektedir
(Sekil 2). Bu sonuglar ¢alisilan lokalitelerin iklimsel
kosullari ile uyumluluk gostermektedir.
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Sekil 2. Hayat formlarina gore takson sayilari

Sonug olarak yapilan bu ¢caligmada Antalya, Konya,
Karaman ve Mersin illerinin farkli lokalite ve
habitatlarindan kayda deger briyofit kayitlar1 tespit
edilmigtir. Saptanan taksonlardan 5’i C12 Karesi
igin, 6’s1 Antalya, 19’u Konya ve 8’i de ise Mersin
icin ilk kez kaydedilmis olup Toros Daglar briyofit
florasina katki saglanmistir.
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Abstract

In this study, the spore morphologies of five different acrocarpous moss species (Weissia brachycarpa,
Distichium inclinatum, Pterygoneurum ovatum, Ceratodon purpureus and Ptychostomum donianum) were
investigated and discussed the taxonomical and ecological value of spores morphological characters of these
species. Spores were prepared according to standard palynological techniques such as acetolysis and Wodehouse
and analyzed using light microscopy to reveal sporoderm structures. The spores of the three moss species except
Pterygoneurum ovatum and Ceratodon purpureus which are heteromorph are heteropolar and monolete. Also,
in all species, the shape of the spores was determined as suboblate in equatorial view. In polar views, the shapes
of spores vary as oblate-spheroid and suboblate. In equatorial view of the spores, the length of the polar axis (P)
range from 9.60 um to 27.90 pm on average, the length of the equatorial axis (E) is between 12.00 um and 31.96
um on average. The sporoderm layers of the spores were also examined and measured. It has been determined
that the spores of the examined species have five different ornamentation types as verrucate, clavate-gemmate,
baculate, clavate and baculate-clavate. The results obtained are discussed in terms of taxonomical and ecological
aspects.

Keywords: Acrocarpous, Bryophyte, Moss, Spore, Taxonomy.

Baz1 Akrokarp Karayosunlarinin (Bryophyta) Spor Morfolojileri: Taksonomik ve Ekolojik Onemi

Oz

Bu calismada, bes farkli akrokarp karayosunu tiiriiniin (Weissia brachycarpa, Distichium inclinatum,
Pterygoneurum ovatum, Ceratodon purpureus ve Ptychostomum donianum) spor morfolojileri arastirilmis ve bu
tiirlerin palinolojik karakterlerinin taksonomik ve ekolojik 6nemi tartisilmigtir. Sporlar, asetoliz ve Wodehouse
gibi standart palinolojik tekniklere gore hazirlanmis ve sporoderm yapilarmi ortaya cikarmak igin 151k
mikroskobu kullanilarak analiz edilmistir. Heteromorf olan Pterygoneurum ovatum ve Ceratodon purpureus
digindaki ti¢ karayosunu tiiriiniin sporlar1 heteropolar ve monolettir. Ayrica, tiim tiirlerde sporlarin sekli ekvatoral
goriiniiste suboblat olarak tespit edilmistir. Polar goriiniislerde, sporlarin sekilleri oblate-sferoid ve suboblate
olarak degismektedir. Sporlarin ekvatoral goriiniiste polar ekseninin uzunlugu (P) ortalama 9,60 pum ile 27,90 um
arasinda, ekvator ekseninin (E) uzunlugu ise ortalama 12,00 um ile 31,96 um arasindadir. Sporlarin sporoderm
tabakalar1 da incelenmis ve olgiimleri yapilmistir. Incelenen tiirlerin sporlarmin verrukat, klavat-gemmat,
bakulat, klavat ve bakulat-klavat olmak iizere bes farkl siisleme tipine sahip oldugu belirlenmistir. Elde edilen
sonuglar taksonomik ve ekolojik acidan tartisilmustir.

Anahtar kelimeler: Akrokarp, Briyofit, Karayosunu, Spor, Taksonomi
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1. Introduction

Bryophytes, which form the second largest group of
land plants, spread in various habitats of almost all
continents from the equator to the polar regions and
contain about 20.000 species (Glime, 2022). Since
bryophytes, which can balance their internal water
balance according to the external environment, that
is, with poikilohydric characteristics, do not have a
developed vascular system, they take the water and
dissolved mineral substances necessary for survive
from the environment by diffusion with their all
surfaces. Therefore, they are very sensitive to the
abiotic ecological factors of the habitat (Schofield,
2001; Crum, 2001). Generally distributed in
habitats where water and moisture are limited,
members of acrocarpous mosses show strong
adaptations to drought (Smith, 2004).

Haploid (n) gametophyte and diploid (2n)
sporophyte generation are seen in these plants
which have haplodiplontic life cycle (Simpson,
2012). In addition to gametophytic and sporophytic
characters, spore morphologies are of great
importance in paleobotanical, taxonomic and
ecological terms in these plants, which reproduce
with small single-celled spores of 7 um (some
Grimmia species) to 250 pum (some Archidium
species) (Khoshravesh and Kazempour Osaloo,
2007). Studies on spore morphologies of
bryophytes have revealed that intin structure and
morphological characterization are a potential
source of data on evolutionary processes in
determining both biological and taxonomic
boundaries (Carrion et al., 1995; Estébanez, 2006;
Khoshravesh and Osaloo, 2007; Medina et al.,
2009; Savaroglu, 2015; Potoglu Erkara et al., 2018).
This situation plays an important role in the species
identification of thallus liverworts
(Marchantiophyta),  especially ~ Fossombronia
Raddi. Spore morphology is the only distinctive
systematic character in the diagnosis of
Fossombronia members (Baros et al., 1993).

Although spore morphology in bryophytes has a
limited value in taxonomy, studies on this subject
are increasing rapidly and spore characteristics are
widely used in bryophyte taxonomy and
identification of new species. However, the
majority of the studies on bryophytes in Tiirkiye are

floristic and ecological, and the studies on spore
morphologies are very limited (Potoglu Erkara and
Savaroglu, 2007; Savaroglu et al., 2007; Savaroglu
and Potoglu Erkara, 2008; As¢t et al., 2010;
Savaroglu, 2015; Ceter and Canli, 2016; Ceter et al.,
2018; Gozel et al., 2018a, 2018b). In this study,
spore morphologies of five different moss
(Bryophyta) species (Weissia brachycarpa (Nees &
Hornsch.) Jur., Distichium inclinatum (Hedw.)
Bruch & Schimp., Pterygoneurum ovatum (Hedw.)
Dixon, Ceratodon purpureus (Hedw.) Brid. and,
Ptychostomum donianum (Grev.) Holyoak & N.
Pedersen) were investigated and it was aimed to
provide complementary palynological data as well
as taxonomic and ecological characteristics of these
species.

2. Material and Methods

The bryophyte specimens, which are the study
material in this study, were provided by Prof. Dr.
Tilay EZER’s special bryophyte collection and the
data of the localities where the specimens were
collected are given in Table 1. Spore slides of each
species prepared according to the Wodehouse (W)
(Wodehouse, 1935) and acetolysis methods (A)
(Erdtman, 1960) were examined with a light
microscope and their microphotographs were taken.

Palynological examinations were made with an
Olympus CX31 light  microscope, and
apochromatic oil immersion objective (100x) and
micrometric periplane eyepiece (10x) were used
during the examinations. Microphotographs were
taken with the Olympus E-330 camera system
connected to a light microscope.

Polar axis and equatorial axis were measured in the
equatorial view, while the short equatorial diameter
and the large equatorial diameter were measured in
the polar view. In addition, the sclerine, perine,
exine, sexine and nexine measurements of spores in
polar and equatorial views were measured at least
30 times and at most 50 times until the Gaussian
curve was obtained. The mean (M), standard
deviation (S) and variations (Var.) of the
measurements made were evaluated in the SPSS
Statistics 22 software prepared according to Sokal
and Rohlf (1969).
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Table 1. Species and locality details. C.N.: Collection number.

Species Locality Date C.N

Ceratodon purpureus Adana, Pozanti, Karinca Mountain, Karabeydere 15.06.2020 T.E.2155
place, on soil, 1250m., 37°32'6.70"N-34°52'18.53"E

Distichium inclinatum Nigde, Aladaglar National Park, Narpuz Valley, on 16.10.2011  T.E.2132
soil, 2600m., 37°49'330"N-35°08'190"E

Pterygoneurum ovatum Nigde, Nigde Omer Halisdemir University, Campus  19.05.2022 T.E.2853
area, behind the Faculty of Science, on soil, 1200m.,
37°56'31.00"N, 34°37'38.00"E

Ptychostomum donianum Adana, Pozanti, Karinca Mountain, Kurtderesi place, 09.03.2021  T.E.2314
on soil, 1500m., 37°30'53.55"N-34°52'55.32"E

Weissia brachycarpa Mersin, Bozyazi, Evciler Village, on soil, 100m., 36° 22.03.2019  T.E.2183

9'10.80"N, 32°54'0.61"E

3. Results

The equatorial (Table 2) and polar views (Table 3)
of spores of acrocarpous mosses species Weissia
brachycarpa, Distichium inclinatum,
Pterygoneurum ovatum, Ceratodon purpureus and
Ptychostomum donianum were examined and
described  under the light  microscope.
Terminologies of Erdtman (1969), Faegri and

Iversen (1975), Boros and Jarai-Komlodi (1975),
Blackmore and Barnes (1991), Punt et al. (2007)
and Kapp et al. (2000) were used to description of
the spore morphologies. The morphological
measurements of the sporoderm layers of the spores
were determined by examining the spore
preparations prepared by the acetolysis method and
are given in Table 4.

Table 2. Morphological measurements of equatorial views of the spores. W: Wodehouse, A: Acetolysis
method, P: Polar axis, E: Equatorial axis, M: Mean, S: Standard deviation, Var.: Variation.

Species Spore P/E Polar Axis (um) Equatorial Axis (um)

shape M S Var. M S Var.
Ceratodon purpureus (A) Suboblate 0.85 10.33  +I.18 7.00-12.00 12.17  +0.83 11.00-14.00
Ceratodon purpureus (W) Suboblate 0.80 9.60 +1.16 7.00-11.00 12.00 +1.08 10.00-14.00
Distichium inclinatum (A) Suboblate 0.83 2430 +1.90 21.00-28.00 29.23 +1.63  27.00-32.00
Distichium inclinatum (W) Suboblate 0.82 23.07 +1.53  20.00-26.00 28.17 +1.56 25.00-31.00
Pterygoneurum ovatum (A) Suboblate 0.87 27.90 +298  22.00-35.00 3196 +2.10 27.00-37.00
Pterygoneurum ovatum (W) Suboblate 0.79 19.00 +1.53  15.00-20.00 24.13 +1.46 21.00-27.00
Ptychostomum donianum (A)  Suboblate 0.83 10.00  +0.69 9.00-11.00 12.07  +0.78 10.00-13.00
Ptychostomum donianum (W)  Suboblate  0.86 11.07 +0.64  10.00-12.00 12.80 +0.85 11.00-14.00
Weissia brachycarpa (A) Suboblate 0.80 1457 +1.48  13.00-18.00 18.23 +0.73  16.00-19.00
Weissia brachycarpa (W) Suboblate 0.82 14.63 +1.00  13.00-17.00 17.83 +0.70 17.00-19.00

Table 3. Morphological measurements of polar views of the spores. W: Wodehouse, A: Acetolysis method,
Dm: The short equatorial diameter, Dv: The large equatorial diameter, M: Mean, S: Standard

deviation, Var.: Variation.

. Dm (um) Dwm (um)
Species Spore shape Y S var. Y S var.
Ceratodon purpureus (A) Oblate-spheroid 1093  +0.94  9.00-13.00 1227  +£0.91  10.00-14.00
Ceratodon purpureus (W) Suboblate 9.90 +1.06  7.00-12.00 11.70  £1.09  10.00-13.00
Distichium inclinatum (A) Oblate-spheroid  26.03  +1.65  23.00-30.00 2853 +1.22  26.00-32.00
Distichium inclinatum (W) Oblate-spheroid  25.70  +1.56  23.00-30.00 28.00 +1.55  26.00-32.00
Pterygoneurum ovatum (A) Suboblate 28.60 +2.11  24.00-34.00 33.23 +1.50 31.00-36.00
Pterygoneurum ovatum (W) Suboblate 20.67 +1.99 17.00-25.00 24.43 +2.58  20.00-29.00
Ptychostomum donianum (A) Suboblate 10.53 +£0.94  9.00-12.00 12.07 +£0.98  10.00-14.00
Ptychostomum donianum (W)  Oblate-spheroid  11.63  +0.67  11.00-13.00 12.80 +0.61  12.00-14.00
Weissia brachycarpa (A) Oblate-spheroid  17.13 ~ +0.78  15.00-19.00 1843  +£1.04  17.00-21.00
Weissia brachycarpa (W) Oblate-spheroid  16.77  +0.68  15.00-18.00 18.00  +0.53  17.00-19.00
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Table 4. Morphological observations and measurements of sporoderm layers of the spores.

Species Sclerine Perine  Exine  Sexine Nexine Aperture type Ornamenta
(uum) (um) (um) (um) (um) tion

Ceratodon 0.62 0.90 .
purpureus - (£0.22)  (£0.20) - - Monolete, Trilete Verrucate
Distichium 1.13 ) ) ) ) Monolete Clavate-
inclinatum (+0.22) Gemmate
Pterygoneurum ) 0.75 0.97 ) ) .
ovatum (£0.25) (0.13) Monolete, Trilete Baculate
Ptychostomum 0.44 0.92
donianum ) (£0.09)  (£0.19) ) i Monolete Clavate
Weissia i 0.73 1.00 0.50 0.50 Monolete Baculate-
brachycarpa (£0.23) (£0.00)  (£0.00)  (x0.00) Clavate

3.1. Descriptions of the spores:

Ceratodon purpureus; spores are heteropolar and
heteromorph. When the slides were examined,
trilete spores were also detected at the rate of 15.82
% besides that monolete spores. The spore shape is
suboblate (P/E 0.85 (A), 0.80 (W)) in equatorial
view, oblate-spheroid (A) and suboblate (W) in
polar view (Table 2,3). In the equatorial view, the
polar axis length is 10.33 um (A), 9.60 um (W) on
average while, the equatorial axis length is 12.17
um (A), 12.00 um (W) on average (Table 2). In the
polar view, the short equatorial diameter is 10.93
pm (A), 9.90 um (W) on average and the large

equatorial diameter is 12.27 um (A), 11.70 um (W)
on average (Table 3). Since the separation of perine
and exine layers can be observed in spores of the
species, the measurement of the sclerine was not
performed. On the other hand, since the separation
of the sexine and nexine layers could not be
observed clearly, the thickness of these layers could
not be measured. The perine is 0.62 um on average
and the exine is 0.90 um on average (Table 4). The
spore surface ornamentation is verrucate (Fig. 1).
The boundaries of the concave leptoma at proximal
pole are irregular.

10 um
——

N

&

—
/ ’
10 um 10 pm 10 pm
c d e

10 pm 10 im 10 L 10 pm 10 pm
f 9 h i i

Figure 1. Microphotograps of Ceratodon purpureus spores. a: Optical section of equatorial view (A), b:
Equatorial view, ornamentation (A), c: Proximal pole of monolete spore (A), d: Polar view, ornamentation
(A), e: Proximal pole of trilete spore (A), f: Optical section of equatorial view (W), g: Equatorial view,
ornamentation (W), h: Optical section of proximal pole of monolete (W), i: Distal pole, ornamentation (W),

j: Proximal pole of trilete spore (W).

Distichium inclinatum; spores are heteropolar and
monolete. In equatorial view, P/E 0.83 (A), 0.82
(W), the spore shape is suboblate, in polar view
oblate-spheroid (A) (W) (Table 2,3). In the
equatorial view, the polar axis length is 24.30 pm
(A), 23.07 um (W) on average and the equatorial
axis length is 29.23 pm (A), 28.17 um (W) on
average (Table 2). In the polar view, the short
equatorial diameter is 26.03 um (A), 25.70 pm (W)
on average while, the large equatorial diameter is

28.53 pum (A), 28.00 um (W) on average (Table 3).
Since the separation of perine and exine layers
could not be clearly observed in spores belonging to
the species, the sclerine were measured. As a result
of the examinations, it was determined that the
sclerine was 1.13 pum thick on average (Table 4).
The spore surface ornamentation is clavate-
gemmate (Fig. 2). The borders of the concave
leptoma, which forms the aperture region in spores,
are irregular and indistinct (Fig. 2a-d).



Figure 2. Microphotograps of Distichium inclinatum spores. a: Proximal pole, leptoma (A), b: Distal pole,
ornamentation (A), c: Optical section of equatorial view (A), d: Equatorial view, ornamentation (A), e:
Distal pole, ornamentation (W), f: Optical section of polar view (W), g: Optical section of equatorial view

(W), h: Equatorial view, ornamentation (W).

Pterygoneurum ovatum; spores are heteropolar.
While the spores are mostly monolet, 33.28% of
spores is trilete. Therefore, the species has
heteromorph spores. In equatorial view (P/E 0.87
(A), 0.79 (W)) and in polar view, the spore shape is
suboblate (A) (W) (Table 2,3). In the equatorial
view, the polar axis length is 27.90 pm (A), 19.00
um (W) on average while, the equatorial axis length
is 31.96 um (A), 24.13 um (W) on average (Table
2). In the polar view, the short equatorial diameter
is 28.60 um (A), 20.67 um (W) on average and the
large equatorial diameter is 33.23 um (A), 24.43 um

(W) on average (Table 3). The measurement of the
sclerine was not performed because of the
separation of perine and exine layers can be
observed in spores of the species. On the other hand,
since the separation of the sexine and nexine layers
could not be observed clearly, the thickness of these
layers could not be measured. The very prominent
perine is 0.75 pm on average, and the exine is 0.97
um on average (Table 4). The spore surface
ornamentation is baculate (Fig. 3). Concave
leptoma borders are distinct, but vary in width.

10 um 10 um
]
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Figure 3. Microphotograps of Pterygoneurum ovatum spores. a: Optical section of equatorial view (A), b:
Equatorial view, ornamentation (A), c: Proximal pole of monolete spore (A), d: Optical section of monolete
spore in polar view (A), e: Distal pole of trilete spore (A), f: Optical section of equatorial view (W), g:
Equatorial view, ornamentation (W), h: Proximal pole of monolete spore (W), i: Equatorial view of trilete
spore (W), j: Proximal pole of trilete spore (W).
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Ptychostomum donianum; spores are heteropolar
and monolete. The spore shape is suboblate (P/E
0.83 (A), 0.86 (W)) in equatorial view, suboblate
(A) and oblate-spheroid (W) in polar view (Table
2,3). In the equatorial view, the polar axis length is
10.00 um (A), 11.07 pm (W) on average and the
equatorial axis length is 12.07 um (A), 12.80 pm
(W) on average (Table 2). In the polar view, the
short equatorial diameter 10.53 um (A), 11.63 pm
(W) on average while, the large equatorial diameter
is 12.07 pm (A), 12.80 pm (W) on average (Table

3). Since the perine and exine can be measured
separately in spores of the species, the measurement
of the sclerine was not performed. On the other
hand, since the separation of the sexine and nexine
layers could not be clearly observed, the thickness
of these layers could not be measured. The perine is
0.44 pm on average and the exine is 0.92 um on
average (Table 4). The spore surface ornamentation
is clavate (Fig. 4). The borders of the concave
leptoma are distinct and varies between 2-6 pm in
width (Fig. 4a-c).

{, \ Q V/
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Figure 4. Microphotograps of Ptychostomum donianum spores. a.: Optical section of equatorial view (A)
b: Equatorial view, ornamentation (A), c: Proximal pole, leptoma (A), d: Optical section of equatorial view
(W), e: Equatorial view, ornamentation (W), f: Optical section of polar view (W), g: Distal pole,

ornamentation (W).

Weissia brachycarpa; spores are heteropolar and
monolete. In equatorial view, P/E 0.80 (A), 0.82
(W), spore shape is suboblate (A), (W). In polar
view, spore shape is oblate-spheroid (A), (W)
(Table 2,3). In the equatorial view, the polar axis
length is 14.57 um (A), 14.63 pm (W) on average
and the equatorial axis length is 18.23 um (A),
17.83 um (W) (Table 2). In the polar view, the short
equatorial diameter is 17.13 pm (A), 16.77 um (W)
on average while, the large equatorial diameter is

18.43 pm (A), 18.00 um (W) (Table 3). The
separation of perine and exine layers could be
clearly observed in spores belonging to the species.
Therefore, the measurement of the sclerine was not
performed. The perine, which is quite prominent, is
0.73 um on average, the exine is 1.00 pm on
average, and the sexine and nexine are 0.50 pm
thick (Table 4). The spore surface ornamentation is
baculate-clavate (Fig. 5). Also, the spores of the W.
brachycarpa have concave leptoma (Fig. 5a,b,e).
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Figure 5. Microphotograps of Weissia brachycarpa spores. a.: Optical section of equatorial view (A), b:
Equatorial view, ornamentation (A), c: Proximal pole, leptoma (A), d: Distal pole, ornamentation (A), e:
Optical section of equatorial view (W), f: Equatorial view, ornamentation (W), g: Optical section of polar
view (W), h: Distal pole, ornamentation (W).
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4. Discussion

Palynological studies can provide very important
guiding contributions especially for taxa that have
difficulties in diagnosis and identification in terms
of taxonomy (Costa Silva-e-Costa and Luizi-Ponzo,
2019). Data from palynological studies on
bryophyte spores lead to a better understanding of
the taxonomy and ecology of species and are widely
used in taxonomic analyzes such as identification
and descriptions of these species (Carrion et al.,
1995; Can Gozcii et al., 2018). The morphological
characterization of spores in bryophytes is
important both taxonomically and evolutionarily
and is compatible with the biology, ecological and
habitat characteristics of the species (Luizi-Panzo
and Melhem, 2006). In the present paper, spore
morphologies of acrocarpous moss species Weissia
brachycarpa, Distichium inclinatum,
Pterygoneurum ovatum, Ceratodon purpureus and
Ptychostomum donianum were studied using light
microscopy. Among them, the spores of W.
brachycarpa have previously been observed by Can
Gozci et. al. (2018). It was determined that the
spore morphology results of the species were
relatively compatible with this study. In the present
study, the spores of the W. brachycarpa are
heteropolar and spore shape is oblate-spheroid (A),
(W). Acrocarpous mosses include members that
grow perpendicular to their substrate and often
show strong adaptations to drought (Goffinet and
Shaw, 2009). It was determined that the spores of
the all species were small size in the present study
(Table 2,3). This can be thought of as an
adaptability against the drought stress that the
spores of bryophytes, the ancestors of living land
plants, will encounter when they are dispersed from
the capsule. At the same time, these small-sized,
chloroplast-bearing and abundant protoplasm
single-celled spores increase the spreading potential
of the species and will have the ability to survive
until they provide the water and moisture conditions
necessary for their germination.

While it was observed that the D. inclinatum, P.
donianum and W. brachycarpa had homogeneous
spores with only monelete aperture, it was
determined that C. purpureus and P. ovatum had
both monolete and trilete spores, that is, they were
heteromoph spores (Figs. 1-5, Table 4). Thus, it can
be said that the heteromorphous spores of these two
species may increase the germination chance of
their spores compared to other species.

Five different ornamentation types of the spores
(verrucate, clavate-gemmate, baculate, clavate and
baculate-clavate) were determined in the study
(Figs. 1-5, Table 4). Different spore types of
bryophytes and especially ornamentation patterns

of spores play an important role in taxonomically
distinguishing between families (Khoshravesh and
Kazempour Osaloo, 2007). In addition, some
relationships between spore surface ornamentations
and substrate surfaces on which bryophytes grow
have been reported (Khoshravesh and Kazempour
Osaloo, 2007; Savaroglu, 2015; Can Gozci et al.,
2018). Although these ornamentations of spore
surfaces in bryophytes are not for clinging to any
pollinator as in pollen grains of flowering plants,
they are effective in adhering and settling on the
substrate surface.

As a result, palynological studies on bryophyte
spores will contribute to both their taxonomy and
understanding the mystery of the existence of these
primitive plants from the past to the present,
ecologically.
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Abstract

In present study, the inhibitive impact of Ptychostomum schleicheri extract, a moss species of Bryaceae
family, on the mild steel corrosion in 1 M HCI at ambient temperature was firstly analysed by Tafel
extrapolation method, electrochemical impedance spectroscopy (EIS) and linear polarization (LPR)
techniques. Electrochemical tests were conducted by 1 h immersing mild steels in HCI solutions containing
four various concentrations of moss extract. At a concentration of 0.200% (w/v), the moss extract displayed
around 90 percent inhibition efficiency by three electrochemical methods, and it was also observed that its
protective effect increased depending on the upsurge in the concentration of Ptychostomum schleicheri
extract. The morphologies of mild steels surface in 1 M HCI with and without P. schleicheri extract at the
end of 1 h immersion time were visualized by a metal microscope. Finally, according to the electrochemical
data and surface morphology results, it can be said that the extract molecules adsorbed on the mild steel
surface to achieve almost maximal coverage and contact.

Keywords: Bryaceae, Ptychostomum schleicheri, Eco-friendly inhibitor, Corrosion, Metal microscope.

Ptychostomum schleicheri (Bryophyta) Ekstraktinin Yumusak Celigin Korozyonu Uzerine
Yesil Onleyici Etkisi

Oz

Bryaceae familyasinin bir yosun tiirii olan Ptychostomum schleicheri ekstraktinin 1 M HCI igerisindeki
yumusak celigin korozyonu tizerine dnleyici etkisi, oda sicakliginda Tafel ekstrapolasyon yontemi, lineer
polarizasyon (LPR) ve elektrokimyasal impedans spektroskopisi (EIS) yontemleri ile ilk kez, mevcut
calismada analiz edilmistir. Elektrokimyasal deneyler, dort farkli derisimde yosun ekstrakti igeren HCl
¢ozeltilerine, yumusak ¢eliklerin 1 saat daldirilmasi ile gergeklestirilmistir. % 0,200 (w/v) derisiminde
yosun ekstrakti, ii¢ elektrokimyasal yontemle yiizde 90 civarinda inhibisyon etkinligi gdstermis ve ayrica
Ptychostomum schleicheri ekstraktinin derisiminin artmasina bagli olarak, koruyucu etkisinin de arttigi
gozlemlenmistir. Yosun ekstrakti iceren ve igermeyen 1 M HCI igerisindeki yumusak celiklerin yiizey
morfolojileri, 1 saatlik daldirma siiresinin sonunda metal mikroskobu yardimiyla gériintiilenmistir. Son
olarak, elektrokimyasal veriler ve ylizey morfolojisi sonuglara gore, ekstrakt molekiillerinin yumusak
celik yiizeyine neredeyse maksimum kaplama ve temas elde etmek i¢in adsorplandigi sdylenebilir.
Anahtar kelimeler: Bryaceae, Ptychostomum schleicheri, Cevre-dostu inhibitér, Korozyon, Metal
mikroskopu.
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1. Introduction

Metallic corrosion stems from the chemical and
electrochemical interaction between the metal
surface and the environments surrounding the
metal, as well as the gradual deterioration of the
metal’s structural integrity (Fang et al., 2019;
Allaoui et al., 2017). When the cost of corrosion is
considered worldwide, corrosion is a worrisome
problem as it contributes greatly to the gross
product (Abdul Aziz et al., 2022). Research on
corrosion and its protection, which is related to
energy conservation, conservation of resources and
the continuation of sustainable development, is
therefore of great importance (Du et al., 2022). In
last years, small amounts of corrosion inhibitors
have been incorporated to the aggressive solution,
which can remarkably diminish the corrosion rate
of metallic materials, especially in industry. With
increasing inhibitor applications, interest in the
concept of global green development has increased.
However, many conventionally toxic inhibitors
were also shelved (Ramezanzadeh et al., 2018;
Umoren et al., 2019). On the contrary, interest in
natural plant extracts as inhibitors has increased and
has become a hot topic. It has been reported that
various plant extracts such as Hyperoside (Huang et
al., 2022a), Uncaria laevigata (Huang et al.,
2022b), Pterolobium hexapetalum and Celosia
argentea (Kumar and Mohana, 2014), Thymus
vulgaris (Ehsani et al., 2017), Mikania micrantha
(Du et al.,, 2022), Saussurea obvallatta leaves
(Kalkhambkar et al., 2022), Reineckia carnea
leaves (Wang et al., 2022) are used as effective
inhibitors in inorganic acids recently.

Since plant extracts generally contain aromatic
rings, conjugated double bonds, as well as polar
functional groups with heteroatoms such as N, S
and O in their molecular structures, these structures
serve as adsorption centers (Mobin et al., 2019).
The main point to draw attention to in this study is
that Ptychostomum schleicheri (DC.) J.R. Spence
ex D. Bell & Holyoak, whose inhibitor effect was
examined, is a moss and therefore contains a large
amount of secondary metabolites called
phytochemicals in its structure. Such substances are
called bryophytes, that is, they are the ancestors of
land plants. The term bryophyte is derived from the
words “Bryon” and “Phyton”. The bryon means
mosses and the phyton means plants (URLL1).
Secondary metabolites called phytochemicals,
which are abundant in bryophytes, interact strongly
with metallic surfaces. Because they have groups

that provide strong adsorption centers such as
flavonoids, terpenoids, amino acids and alkaloids in
their structures (Ozkir and Ezer, 2020; Ozkir,
2021).

In this study, in order to inhibit the mild steel
corrosion in HCI solution, it was aimed to take the
extract of Ptychostomum schleicheri moss in water
and to exert its inhibitor effect with three
electrochemical methods at four different
concentrations. The use of bryophytes as inhibitors
in corrosion studies was investigated for the first
time in Turkey with the study published by Ozkir
and Ezer in 2020 (Ozkir and Ezer, 2020). For this
reason, these types of plants have started to attract
intense interest in recent days. In conclusion, it has
been argued that the non-poisonous and
environmental friendly Ptychostomum schleicheri
extract is an essential inhibitor for corrosion
duration with this study.

Mosses absorb water by holding moisture in their
environment (Shaw et al., 2011). In this way, they
also contribute to the prevention of erosion. The
water holding property of Ptychostomum
schleicheri moss, whose inhibitor property were
examined, was displayed in Figure 1 with the help
of digital camera integrated OLYMPUS (SZX7) a
stereo microscope.

2. Materials and Methods

2.1. Plant material

The P. schleicheri mosses were collected from
Aladaglar, Nigde, Kaleboynu place, 2250 m,
37°53'966" N, 35°10'305" E, in 22 June 2013.

2.2. Ptychostomum  schleicheri extract
preparation

Moss samples were already dry because they had
been collected earlier. It was cleaned from the dirty
parts remaining in the roots and the moss samples
weighed 6 g were ground into powder. Weighed
samples were placed in a 250 mL reaction flask and
refluxed for approximately 13 h by adding
sufficient distilled water. The resulting solution was
filtered and a yellow extract was obtained. Figure 2
shows that the images before and after the moss
extract was taken. The actual concentration of the
stock Ptychostomum schleicheri extract was
calculated as 0.321% (w/v) by weighing the residue
left after evaporation of 10 mL of the extract. All
concentrations studied were prepared by diluting
from stock moss solution in 1 M HCI.



1000 ym

Figure 2. The photographs of Ptychostomum schleicheri moss and extract solution

2.3. Experimental reagents and measurements composition is indicated in Table 1, was used. The
Corrosion experiments were performed using the  surface area of each mild steel electrode is 0.5024
three electrode technique. The first electrode is the  cm?.

working electrode and mild steel, whose
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Table 1. The composition of the mild steel electrodes (wt.%)

Element % Element % Element %

© 0.08400 (Mn) 0.40900 (Si) 0.10200
(Mo) 0.01040 (S) 0.01900 (Cn) 0.06030
(P) 0.01100 (Ni) 0.07890 (Nb) 0.00222
(Co) 0.00198 (Cu) 0.21700 (AD Trace
(Ti) Trace V) 0.01100 (W) Trace
(Pb) Trace (Sn) 0.01620 (Sb) Trace
(Fe) Remain

The second electrode used in the experiments is the
platinum plate called the counter electrode. The
surface area of this plate is 2 cm? The third
electrode used last is the reference Ag/AgCl
electrode. All working electrodes, a mixture
containing a certain amount of polyester,
accelerator and hardener were prepared and poured
into a cylindrical mould and used as such. The
surfaces of mild steels were polished with alumina
solution by sanding with different numbered emery
papers just before each measurement. Afterwards, it
was cleaned with acetone and distilled water and
immersed in test solutions containing aggressive
and inhibitor solutions.

CHI 660B electrochemical analyser device was
used for the three electrochemical methods applied
in the experiments. Before each measurement, the
working electrodes were immersed in the test
solutions containing and without inhibitor for one
hour, and the system balance required for the
corrosion process was provided at the open circuit
potential (Ecorr). Firstly, EIS measurements were
performed under 5 mV amplitude in the frequency
range of 10° Hz to 5x10° Hz, secondly, LPR
measurements were performed at a scanning rate of
0.1 mV s and by applying a potential in the range
of £10 mV (Ag/AgCl) from the open circuit
potential. The polarization resistance ("Rp) values
given by the LPR method, as a result of the values
given by the CHI device, a curve was drawn with
the potential against the current values and
calculated by taking the inverse of the slope
obtained from this curve. The third and last applied
method is the Tafel extrapolation method. Also
known as potentiodynamic polarization curves.
With this method, at a scanning rate of 1.0 mV s,
firstly -0.350 V from the open circuit potential

(corrosion potential) to the cathodic potential, and
then +0.350 V from the open circuit potential to the
anodic side was applied. Corrosion current density
(icorr) values of the process were calculated from the
curves obtained by this extrapolation method.

2.4. Surface characterizations of mild steels

The images of mild steel surfaces were evaluated by
metal microscope (a digital camera integrated
OLYMPUS (BX-51), Centre Valley, PA, USA) in
HCI solutions with and without 0.2% (w/v)
Ptychostomum schleihceri extract after 1 hour of
immersion at 298 K.

3. Results and Discussion

3.1. Corrosion inhibition by electrochemical
methods

In order to measure corrosion inhibition, firstly,
four different concentrations of extract solutions
{0.200%; 0.100%; 0.050% and 0.025% (w/v)} were
prepared in 1 M HCI, and all of these experiments
were conducted at these four concentrations. The
first stage of corrosion inhibition is EIS
experiments. EIS is among the first preferred
methods with the application of alternating current
in corrosion measurements. That is, it is preferred
because it does not distort the metallic surface with
the current applied during the evaluation phase of
the corrosion process that exists between the metal
and the inhibitor. Moreover, this method is quite
essential in terms of both time and cost and
practicality. =~ After the experimental EIS
measurements were taken from the CHI, the
equivalent circuits of the corrosion process for both
the aggressive solution and the moss extract
solutions were proposed separately in Figure 3
using Zview?2 software.
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Rp Polarization resistance

(Charge transfer (n ive resi
resistance)

Rs Ret Rd RL

(Diffuse layer
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(Solution resistance)
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(Constant Phase Element)

1 M HCI Solution

Extract Solutions

Figure 3. Proposed equivalent circuits for 1 M HCI solution and all Ptychostomum schleicheri extract
solutions

The first thing to notice between two equivalent
circuits is the film resistance (Rf) when there are
moss extracts in the solution. The film resistance is
due to the fact that the secondary metabolites in the
moss are directed on the mild steel in the acidic
solution, that is, they are adsorbed. Another
difference is the inductance (L) and inductive
resistance (R.) value found in the equivalent circuit
model valid for the hydrochloric acid solution. So,
there is an interaction with the charge transfer
resistance (R¢) during the corrosion process. The
polarization resistance (Rp) in the equivalent circuit

of a1 M HCl solution includes both the diffuse layer
(Rq) on the surface and the resistances responsible
for charge transfer (Re). While the Rp in the
equivalent circuit created for all moss extract
solutions is both the surface film (Ry) layer and It is
responsible for the sum of the pore (Rpor)
resistances, which includes all the species
accumulated on the surface together with the
corrosion products. The data fitted as a result of the
experiment are presented in Figure 4 as EIS
diagram, containing both blank (1 M HCI) and
solutions with inhibitor.

-500

-200

Z" (ohm-cm?)

solution

0.200% Ptychostomum schleicheri
v 0.100%
400 |- @ 0.050% | (1hour)
m 0.025%
300 = Fitted results

| I |

I | I |

0 100 200 300

400
Z' (ohm.cm?)

500 600 700 800

Figure 4. EIS diagram of P. schleicheri extract in 1 M HCI solution for 1h exposure at 298 K

In the absence of Ptychostomum schleicheri extract,
metallic dissolution appears in mild steel. As the
moss extract is added to the medium, the diameter
of the capacitive loops increases as it is clearly seen
in Figure 4. In other words, R, values raised with
the addition of Ptychostomum schleicheri extract in
different concentrations into the aggressive solution
and so, the rate of dissolution of the metal slowed

down. All solutions in the EIS diagram are
depressed semicircles. Even more are the species
located in the high and low frequency regions. “LPR
and potentiodynamic polarization measurements
were also taken consecutively after the EIS
measurement. Parameters calculated by EIS and
LPR are given in Table 1.
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Table 2. The calculated EIS and LPR data at 298 K

C (wiv %) CPE Rs RL L Rp n “Rp n

% (uF em?) @cm?) (@Qcm?d) (H) @cm?) (%) (Qcm?) (%)
P. schleicheri

1 M HCl 110 0.94 1.2 8 4 72 - 71 -
0.025 80 0.89 1.4 - - 580 876 628 887
0.050 75 0.86 1.3 - - 690 896 682  89.6
0.100 60 0.82 1.1 - - 750 904 723  90.2
0.200 52 0.81 1.2 - - 855 916 855 917

It is possible to say from Table 2 that the highest
inhibition was achieved with the solution
containing 0.200% (w/v) P. schleicheri extract.
Because while the R, value in the solution
containing 1 M HCI was 72 Q cm?, the R, value in
the solution containing 0.200% (w/v) moss extract
was found to be 855 Q cm? by both methods. As a
result, a protection of 92% (#%) was achieved at the
highest concentration after 1 hour of immersion.
This result is a very high inhibition. In this study,
the effect of the aqueous extract of Ptychostomum
schleicheri moss on the corrosion inhibition of mild
steel in HCI solution is presented by calculating the
percent inhibition efficiency values (3% and “%)
at each concentration by both methods as follows
(Deyab et al., 2022):

R’ —R
17 (%) = (%]xloo ()

P

Where Rp and R, and are in 1 M HCI solution and
moss extract solution values, respectively.

The CPE values in Table 1 represent the double
layer formed between the metal and the inhibitor
solution. CPE is also known as double layer
capacitance. The lower the double layer thickness
between the metal and the inhibitor, the better the
inhibitor will protect the metal (Haldhar et al.,
2019). As the concentration of moss increases, the
Rp values upsurge and accordingly the CPE values
decrease (Popoola, 2019). CPE values attenuated
from 110 pF cm? to 52 uF cm? with raising
concentration. In addition, the “n” values, called the
surface inhomogeneity coefficient, decreased as the
moss extract was added to the acidic environment.
In other words, it can be concluded that the oxide
layer formed during the corrosion process slows
down as the inhibitor is added to the solution. Ryand
"R, values at each concentration and #% and “;%
values were calculated based on these values with
both EIS and LPR methods. According to Table 2,
the findings obtained by both methods are highly
compatible with each other. As a result of EIS and
LPR measurements, it can be said that the

Ptychostomum schleicheri extract prevents the
corrosion of mild steel in 1 M HCI at a very high
rate. In particular, 90% and more than 90%
inhibition was achieved in three of the four
concentrations studied. This can be interpreted as
the organic molecules in the Ptychostomum
schleicheri extract delay the charge transfers by
forming a hard film layer on the metal surface.
Since P. schleicheri is a bryophyte species,
aromatic ringed phenolic, glycoside, alkaloid
compounds in its basic structure and zn-electrons in
these compounds, as well as unshared electron pairs
in heteroatoms act as basic adsorption centres. For
this reason, at this stage of the study, it would be
more accurate to talk about collective inhibition in
protecting the metal surface of such compounds. A
very high inhibition was demonstrated at the 1-hour
immersion time by green inhibitor.

The third and last electrochemical method,
“potentiodynamic polarization” curves, is actually a
kind of extrapolation application. In Figure 5, Semi-
logarithmic cathodic and anodic current-potential
curves, which are overlaid at each concentration as
a result of the experimental data, are shown.

In Figure 5, both cathodic and anodic Tafel curves
are seen together. As can be clearly seemed from
this curve, when P. schleicheri extract is added to 1
M HCI solution at different concentrations, a
diminish is observed in both the cathodic and the
anodic side compared to the curve in the acidic
solution. This indicates that moss acts as a mixed
natured inhibitor on mild steel in hydrochloric acid
solution. According to the Table 3, no remarkable
shift was observed in the corrosion potentials either.
The -B. values, which represent the cathodic slope,
did not cause a significant change on mild steel in 1
M HCI with and without Ptychostomum schleicheri
moss extract, and it was also concluded that it was
not affected by the hydrogen evolution mechanism
(Tripathy et al., 2019). This confirms that the
corrosion mechanism of mild steel remains the
same in the presence and absence of moss, thus
acting as a mixed-type inhibitor to the mild steel
(Mehta et al., 2022).
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Figure 5. Semi-logarithmic current-potential curves at 298 K by Tafel extrapolation

Table 3. Tafel parameters of mild steel in 1 M HCI with and without Ptychostomum schleicheri extract at

298 K
P. schleicheri extract Ecorr - icorr n
concentration (w/v %) | (V/Ag/AgCl) (mV dec?) (A cm?) (%)
1 M HCI -0.475 108 265 -
0.025 -0.477 91 34 87.2
0.050 -0.478 93 32 87.9
0.100 -0.470 93 24 90.9
0.200 -0.464 92 21 92.1

The percent inhibition efficiencies (1%) found from
the Tafel curves are given by the equation below
(Kumar et al., 2022):

77 (20) = [Mj =100 (2)
ICOI’I‘

Where i and i'corr are the corrosion current
densities in 1 M HCI and Ptychostomum schleicheri
extract, respectively.

The gradual diminish in the corrosion current
density values with the increase in the concentration
of moss indicates the constitution of an inhibitor
defensive barrier on the surface of the mild steel and
resists its dissolution. With the Tafel method,
92.1% protection was revealed at the highest
concentration (0.200% {wi/v}). These results are
also in good agreement with those in Table 2. To
summarize the inhibition efficiencies calculated by

the EIS, LPR and Tafel extrapolation methods, they
were alined in the range of 87.6%-91.6%, 88.7-
91.7% and 87.2%-92.1%, respectively.

3.2. Surface characterization of mild steels by
metal microscope

Figures 6a and 6b show the images of mild steel
electrodes immersed for 1 hour in solutions
containing 1 M HCI and 0.200% (w/v)
Ptychostomum schleicheri extract, examined with a
metal microscope (Abderrahim et al., 2022; Ozkir
and Kayakirilmaz, 2020). As can be seen in Figure
6a in the absence of moss, the mild steel surface is
severely damaged from the acidic solution. After
the interaction of the aggressive solution with the
Ptychostomum schleicheri extract, the roughness of
the surface was significantly reduced (Fig. 6b). In
this case, it was shown that the moss extract of P.
schleicheri deposited on the surface of the mild steel
and formed a strong and protective film.



At this stage of this research, the findings obtained
by electrochemical experiments approve each other
with metal microscope images.

4. Conclusions

Ptychostomum schleicheri extract, whose inhibitory
effect was examined, can be a remarkable answer to
the corrosion phenomenon, which is of great
importance for many industries. It is of great
importance that the mild steel in 1 M HCI of P.
schleicheri, which is a species of the Bryaceae
family, is both environmentally friendly and green,
and is applied for the first time in the literature.

The experimental findings clearly indicated that the
moss extract was adsorbed very well on the mild
steel surface after 1 h of immersion time, with an
inhibition of 90 percent. According to the EIS and
LPR findings, the increment in polarization
resistance values with enhancing concentration
values is also an evidence of an increase in the
number of organic molecules attached to the metal
surface and an effective inhibition.

According to the Tafel extrapolation findings, as P.
schleicheri extract was inset to the hydrochloric
acid solution, the corrosion current density values
decreased and accordingly the inhibition
efficiencies raised. Since the cathodic Tafel slope (-
pc) values did not change much, it was interpreted
that the hydrogen evolution mechanism was not
affected by the inhibitor. At the same time, P.
schleicheri extract behaved as a mixed-type
inhibitor, as the concentration of moss extract
increased in 1 M HCI solution, reducing the slope
of both the cathodic and anodic side curves at the
same rate.

When the images taken with a metal microscope for
the surface characterization of the P. schleicheri
extract are examined, the surface containing the
moss appears to be extremely smooth and

. P4 3 % 3 'vé‘”.l) il
Flgure 6. Metal mlcroscope views of the m|Id steels for 1 h of |mmer5|0n at298 K

homogeneous compared to the image of the surface
in the aggressive solution. The other surface was
heavily affected by the hydrochloride acid solution
and it was concluded that there were deep pits.
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Oz

2022 yili itibari ile Tirkiye’de 2873 sayili Milli Parklar Kanunu’na gore ilan edilmis toplamda 31 adet
Tabiati Koruma Alan1 bulunmaktadir. Ancak bugiline kadar bu alanlarin higbirinin cigerotlar
(Marchantiophyta) florasi iizerine arastirma yapilmamistir. Bu ¢alisma ile Kirklareli ili Vize ilgesinde
bulunan 315 hektar biyiikligiindeki Kasatura Korfezi Tabiati Koruma Alani’nin cigerotlar1 florasi
aragtirtlmistir. 2021 yili iginde gerceklestirilen arazi ¢aligmalari ile alandan 37 cigerotu 6rnegi toplanmis
ve teshis edilmistir. Caligmalar neticesinde tabiat1 koruma alaninda 11 familyaya ve 11 cinse ait toplamda
13 cigerotu tiirii tespit edilmistir. Tespit edilen tiirlerin tamami daha 6nce A1 karesi ve Kirklareli ilinden
bildirilmis olan tiirlerdir. Gergeklestirilen bu ¢aligma Tiirkiye’de bir tabiati koruma alaninda yapilan ilk
cigerotu florasi aragtirmasi olma niteligi tagimaktadir.

Anahtar kelimeler: Kasatura Korfezi Tabiatt Koruma Alani, Flora, Cigerotu, Marchantiophyta, Kirklareli

Liverwort (Marchantiophyta) Flora of Kasatura Korfezi Nature Reserve
Abstract

As of 2022, there are 31 Nature Reserves in Turkey declared in accordance with the National Parks Law
No. 2873. However, no research has been done on the liverwort (Marchantiophyta) flora of any of these
areas to date. In this study, the liverwort flora of the Kasatura Korfezi Nature Reserve, located in the Vize
district of Kirklareli province, was investigated. With field studies carried out in 2021, 37 liverwort samples
were collected and identified from the area. As a result of the studies, a total of 13 liverwort species
belonging to 11 families and 11 genera were identified in the nature reserve. All of the detected species
were previously reported from Al square and Kirklareli province. This study is the first liverwort flora
research conducted in a nature reserve in Turkey.

Key words: Kasatura Korfezi Nature Reserve, Flora, Liverwort, Marchantiophyta, Kirklareli
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1. Giris

Tiirkiye sahip oldugu ¢esitli cografik ve ekolojik
ozellikler sayesinde dnemli bir biyolojik ¢esitlilige
ev sahipligi yapmaktadir. Damarli bitkilere
bakildiginda tiir ve tiir alt1 seviyede 11707 takson
iceren Tirkiye bu bitki grubu %31,82 endemizm
oranina sahip olmasiyla da dikkati gekmektedir (Tel
ve Tak, 2021). Damarli bitkilerde goriilen tiir ve
endemizm zenginligi Tiirkiye’nin briyofitler
acisindan da benzer bir zenginlige sahip
olabilecegine isaret etmektedir. Ancak Tiirkiye’de
geemisten bu yana yapilan floristik caligmalar
agirlikli - olarak  damarli  bitkiler {izerinde
yogunlagmistir.  Briyofitler  {izerine  yapilan
arastirmalar ancak son yillarda artis gdsterebilmis
fakat tiim Tirkiye’yi temsil edebilecek nitelige
heniiz ulagamamistir. Dolayisiyla briyofitlerin bir
boliimii olan cigerotlar1 (Marchantiophyta) florasi
da heniiz tamamen tespit edilememis ve Tiirkiye
Cigerotlart Florast eseri halen yazilamamistir.
Tiirkiye’'nin tamamini temsil edecek sekilde
aragtirmalarin  yayginlasmasi ve tiirlerin tespit
edilmesi ile bu alandaki bilgi boslugunun
giderilmesi 6nem arz etmektedir.

Tabiat1 Koruma Alanlar1 2873 sayili Milli Parklar
Kanunu’na gore “bilim ve egitim bakimmdan 6nem
tagiyan nadir, tehlikeye maruz veya kaybolmaya
yiiz tutmus ekosistemler, tiirler ve tabii olaylarin
meydana getirdigi seckin 6rnekleri ihtiva eden ve
mutlak korunmasi gerekli olup sadece bilim ve
egitim amaglartyla kullanilmak {izere ayrilmis
tabiat parcalar’” olarak tanimlanir (URL 1).
Kasatura Korfezi Tabiatt Koruma Alani da sahip
oldugu dogal yasl karacam mesceresi kaynak
degeri nedeniyle 18.04.1987 tarihinde tabiati
koruma alani ilan edilerek korunan alan statiisii
kazanmistir ve 315 ha alan kaplamaktadir (URL 2).
Ulkemizde bulunan 31 tabiati koruma alanindan
biri olan Kasatura Korfezi Tabiati Koruma Alani
(URL 2) ile yakin gevresinin damarli bitkiler florasi
ve vejetasyonu doktora tezi olarak arastirilmis
olmakla birlikte (Oral, 2010) alanin cigerotlar
floras1 {izerine bugiine kadar herhangi bir ¢alisma
yapilmamigtir. Bunun yaninda Tiirkiye’deki kimi
milli parklarda (Cetin, 1999; Gékler ve Ozenoglu,
1999; Kirmaci ve Erdag, 2009; Simsek ve ark.,
2011; Sarioglu ve ark., 2017; Uslu ve Kegeli, 2019;
Ursavas ve Keceli, 2020) daha onceleri briyofitler
iizerine ¢esitli arastirmalar yapilmig olmakla
birlikte iilkemizdeki tabiati koruma alanlarinin

hicbirinde bugiine kadar cigerotlar1 florasi ile ilgili
bir ¢aligma yapilmamaistir.

Gergeklestirilen bu caligma ile Tiirkiye’nin 31
tabiat1 koruma alanindan biri olan Kasatura Korfezi
Tabiati Koruma Alant’nin cigerotlar1 florasinin
ortaya ¢ikartilmasi ve Tiirkiye nin cigerotlari florasi
konusundaki bilgi boslugunun doldurulmasina
katk1 saglanmasi amaclanmigtir.

1.1. Cahisma Alani

Kasatura Korfezi, Marmara Bolgesi'nde, Kirklareli
ili, Vize ilgesi, Kiyikdy beldesi sinirlart igerisinde
yer almaktadir. Alan, Karadeniz kiyisinda bir
baltalik orman bitki Ortiisi matrisi  i¢inde
olaganiisti bir floraya sahip genis bir kumul
sistemini biinyesinde barindirmaktadir. Trakya’nin
tek dogal karagam mesceresine sahip olan ve Vize
Orman Isletme Miidiirliigii, Kiyikdy Orman Isletme
Sefligi sinirlar1 igerisinde bulunan Tabiatt Koruma
Alani, sahip oldugu kaynak degerleri ile tilkemizin
en degerli alanlarindan birini olusturmaktadir. Alan,
Kurklareli ili, Vize ilgesine 48 km mesafede olup,
Kiyikoy beldesi ile Tekirdag il sinirlart arasinda
kalmaktadir. Kasatura Koyu'ndan Karadeniz'e
dokiilen Bahge Deresi (Kastro Deresi), Tekirdag-
Kirklareli il smirlarimi meydana getirmektedir.
(Sekil 1, Sekil 2). Bu derenin denize dokiildigi
kesimde ise bir lagiin g6li olusmustur. Alanda,
farkl1 yapisal 6zelliklere sahip ekosistemler olarak
saf Anadolu karagami, karacam-mese karisik ve
mese tlirlerinin olusturdugu (baltalik ve koruya
doniistiirilmus baltalik) orman ekosistemleri, maki
topluluklarr, kumul ekosistemleri ile karagam
agaclandirma alanlar1 bulunmaktadir (Oral, 2010).

Calisma alani, Henderson (1961) kareleme
sistemine gore Al karesinde bulunmaktadir (Sekil
1). Esasen yaprakli tiirlerden olusan bir orman
vejetasyonuna sahip olan Avrupa —Sibirya (Euro-
Siberian) flora alani sinirlar1 igerisinde bulunan
calisma alani, deniz seviyesine kadar inen Anadolu
karagam1 ve yalanci maki elemanlarinin yayilislar:
ile birlikte farklilik arz etmektedir. Bununla beraber
subasar ve kumul alanlar1 da barindirmasi ile zengin
bir habitat ¢esitliligi icermektedir. Alanda yalanci
maki elemanlarimin varligi Akdeniz
(Mediterranean) Flora alaninin etkisini
gostermektedir. Ancak alanda Iran-Turan (Irano-
Turanian) Flora alaninin etkisi hemen hemen
bulunmamaktadir (Oral, 2010).
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Sekil 2. Cahsm Alaninin Google Earth Goriintiisii

sayida farkl tiirii tespit etmeye imkan saglayacak
17 istasyon belirlenmis ve bu istasyonlardan
toplamda 37 cigerotu 6rnegi toplanmistir. Alanin

iginden toplanan cigerotu ornekleri 2873 sayili kanuna gore korunan alan olmasindan
olusturmaktadir. 2021 yili igerisinde farkli  dolayi, mevcut biyogesitlilige etkinin minimum
mevsimlerde sahada toplam 20 giin arazi ¢aligmas1  diizeyde olmasi amaciyla 6rnek toplanirken en az
gergeklestirilmigtir. Arazi c¢aligmalari sirasinda  sayida oOrnekle en ¢ok sayida tire ulagmak

alanin tamamini temsil edebilecek ve en fazla

hedeflenmistir. Orneklerin toplanmasinda, ¢aki
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yardimiyla dikkatlice alinarak teshis edilmesinde
dikkat edilecek tiim o&zellikleri ile birlikte zarar
gormeden posetlere konulmasina hassasiyet
gosterilmistir  (Sekil 3). Orneklerin toplandig
istasyonlarin koordinat ve rakim bilgisi, mescere
tipi arazi defterine not edilmistir (Tablo 1). Meccere
kisaltmalarinin agiklamasi Tablo 2°de verilmistir.
Aragtirma sahasi nispeten kiigiik bir alan kapladigi
icin istasyonlara ait tabloda ve arazi notlarinda
mevkii  bilgisinin  kaydedilmesine  ihtiyag
duyulmamistir. Toplanan 6rnekler dogrudan giines
15181 gormeyecek bir ortamda uygun sekilde
kurutularak zarflara yerlestirilmis ve herbaryum
materyali haline getirilmistir (Sekil 4). Ornekler

Simgek’in  kisisel cigerotu  koleksiyonunda
muhafaza edilmektedir. Ornekler 151k mikroskobu
ve stereo mikroskop kullanilarak teshis edilmistir.
Orneklerin teshisinde temel flora eserlerinden
(Smith, 1996; Paton, 1999) faydalanilmstir. Bitki
listesi olugturulurken cigerotlarina ait
nomenklatiirel ~ degisiklikler ile  sinonimlerin
tespitinde Soderstrom ve ark. (2016) ile Hodgetts ve
ark. (2020) eserlerinden yararlanilmistir. Tir ve
familya listeleri okuyucuya kolaylik saglamasi
amaciyla alfabetik olarak (familya listesinde tiir
sayisi fazla olan familyalar iistte olacak sekilde)
hazirlanmistir (Tablo 3, Tablo 4).

Tablo 1. Ornek toplanan istasyonlar

istasyon No Enlem Boylam Rakim (m) Mescere Tipi
Ist. 1 41,59198085 28,14055933 26 CkMb3
Ist. 2 41,59565575 28,14087512 77 CkMb3
Ist. 3 41,59444892 28,13789603 65 CkMb3
Ist. 4 41,59533899 28,13476793 48 CkMb3
Ist. 5 41,60071737 28,12730746 110 MCkbc3
Ist. 6 41,59705131 28,12509796 69 CkMbc3
Ist. 7 41,59403333 28,12806806 38 Mb3
Ist. 8 41,61406392 28,11707547 63 MDsbc3
Ist. 9 41,61054235 28,1186705 73 MDsbc3
Ist. 10 41,6065371 28,12226479 98 Mbc3
Ist. 11 41,60104607 28,13397562 76 Mb3
Ist. 12 41,59857167 28,13393882 78 CkMb3
Ist. 13 41,59765404 28,11973914 122 MCkbc3
Ist. 14 41,60245494 28,11976664 147 Cke3
Ist. 15 41,60511023 28,12637319 57 Mbc3
Ist. 16 41,60660974 28,11724171 98 MDsbc3
Ist. 17 41,59138893 28,14377773 18 MDyab3-T
Tablo 2. Mescere tiplerinin agiklamasi
Meccere Tipi Mescerenin Aciklamasi

Cke3 Ince Agaclik Caginda Tam Kapali Karagam Mesceresi

CkMDb3 Siriklik ve Direklik Caginda Tam Kapali Karagam Mese Karisik Mesceresi

CkMbc3 Ince Agaclik Caginda (Siriklik ve Direklik Cagindan Ince Agaghiga Gegis Siireci)

Tam Kapali Karagam Mese Karisik Mesceresi

Mb3 Siriklik ve Direklik Caginda Tam Kapali Saf Mese Mesceresi

Ince Agachik Caginda (Siriklik ve Direklik Cagindan Ince Agaclhiga Gegis Siireci)

Mbc3 Tam Kapali Saf Mese Mesceresi

MCkbe3 Ince Agachik Caginda (Siriklik ve Direklik Cagindan Ince Agagliga Gegis Siireci)
Tam Kapali Mese Karacam Karisik Mesceresi

MDsbc3 Ince Agaclhik Caginda (Siriklik ve Direklik Cagindan Ince Agagliga Gegis Siireci)
Tam Kapali Mese Disbudak Karisik Mesceresi

MDyab3-T Siriklik ve Direklik Caginda (Genglik ve Kiiltliir Cagindan Siriklik ve Direklik Cagina

Gegis Siireci) Tam Kapali Mese Diger Yaprakli Tiirler Karigik Mesceresi
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3. Bulgular

Kasatura Korfezi Tabiati Koruma Alaninda
gergeklestirilen arazi g¢alismalart ile 37 cigerotu
Ornegi toplanmig ve bu Orneklerin laboratuvar
ortaminda teshis edilmesi neticesinde korunan alan
sinirlart i¢inde 11 familyaya ait 13 cigerotu tiirii
tespit edilmistir (Tablo 3, Tablo 4). Tespit edilen
tirlerin 5’1 tallussu cigerotu (%38,46), 8’i ise
yapraksi cigerotu (%61,54) tiiriidiir. Alanda tespit
edilen 11 familyadan Lejeuneaceae ve Radulaceae
2’ser tiirle temsil edilirken diger 9 familya birer
tirle temsil edilmektedir. Bolgede daha once
yapilmis ¢aligmalara ait literatiir incelenmis (Papp
ve Sabovljevic 2003; Natcheva et al., 2008;
Ozenoglu Kiremit ve Kegeli, 2009; Uslu ve Kegeli,
2019; Kiirschner ve Erdag, 2021) ve yapilan
inceleme neticesinde alandan tespit edilen tiirlerin
hepsinin daha once Al karesinden kaydinin
bulundugu anlasilmistir. Tespit edilen tiirler
arasinda Al karesi i¢in, Kirklareli ili i¢in veya
Tiirkiye i¢in yeni kayit bulunmamaktadir. Bununla
birlikte alanda daha oOnce bdyle bir calisma

Sekil 4. Orneklerin kurutularak herbaryum materyali haline getirilmesi

yaptlmadigi igin tespit edilen tiirlerin tamami
Kasatura Korfezi Tabiati Koruma Alani igin yeni
kayittir.

Tablo 3. Familyalara ait tiir sayilar ile ilgili bilgiler

. Tiir | Oram | Ornek | Istasyon
B relfle sayist | (%) Sayisi Say¥s1

1 | Lejeuneaceae 2 15,4 2 2
2 | Radulaceae 2 154 13 11
3 | Calypogeiaceae 1 7,7 4 2
4 | Conocephalaceae 1 7,7 1 1
5 | Fossombroniaceae 1 77 2 1
6 | Frullaniaceae 1 7,7 10 10
7 | Lophocoleaceae 1 7,7 1 1
8 | Lunulariaceae 1 7,7 1 1
9 | Metzgeriaceae 1 7,7 1 1
10 | Pelliaceae 1 7,7 1 1
11 | Porellaceae 1 7,7 1 1

TOPLAM: 13 100 37 32
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Tablo 4. Tir listesi

Sira Familya Tiir Ornek No* Istasyon
. s . 1:Simsek374, 1:Simsek393,
1 | Calypogeiaceae Calypogeia fissa (L.) Raddi 17-Simsekd00. 17:Simsck403 1,17
2 | Lophocoleaceae Chiloscyphus polyanthos (L.) Corda | 4:Simsek392 4
Conocephalum conicum (L.) o

3 | Conocephalaceae Dumort. 6:Simsek406 6

4 | Fossombroniaceae | Fossombronia pusilla (L.) Nees 1:Simsek375, 1:Simgek394 1
10:Simsek371, 15:Simsek372,
16:Simsek373, 12:Simsek377, |5, 7, 10, 12,

5 | Frullaniaceae Frullania dilatata (L.) Dumort. 5:Simsek382, 10:Simsek384, |13, 14, 15,
13:Simsek386, 14:Simsek391, | 16, 17
17:Simsek395, 7:Simsek 396

6 | Lejeuneaceae Lejeunea cavifolia (Ehrh.) Lindb. 3:Simsek402 3

. Lejeunea lamacerina (Steph.) o

7 | Lejeuneaceae Schiffn. 2:Simsek381 2

8 | Lunulariaceae t?:;kl)ana cruicata (L) Dumort. ex 6:Simsek399 6

9 | Metzgeriaceae Metzgeria furcata (L.) Corda 6:Simsek405 6

10 | Pelliaceae Pellia epiphylla (L.) Corda 6:Simsek407 6

11 | Porellaceae Porella plathyphylla (L.) Pfeiff. 11:Simsek404 11
15:Simsek378, 3:Simgek379,
2:Simsek380, 5:Simsek383,
10:Simsek385, 13:Simsek387, |2, 3, 5, 8,

12 | Radulaceae Radula complanata (L.) Dumort. 10:Simsek388. 3:Simsek389, | 10, 13, 14, 15
14:Simsek390, 8:Simsek398,
15:Simgsek401

13 | Radulaceae (P:/agg:fni'”de”berg'a”a Gottsche eX | 15 gimsek376, 7:Simsek397 | 7, 12

*Ornek No isimlendirmesinde ilk rakam &rnegin toplandig1 istasyon numarasini, pesinden gelen “Simgek”
ifadesi O6rnegi toplayan ve teshis eden aragtirmaciyi, en sonda bulunan rakam ise 6rnegin ayirt edici

herbaryum numarasini belirtmektedir.

4. Tartisma ve Sonug

Tabiati koruma alanlar1 antropojenik etkiye en az
maruz kalan, yalnizca bilim ve egitim faaliyetleri
amactyla kullanilabilen, nadir 6zellikleri nedeniyle
mutlak korunmasi gereken doga pargalaridir. 2547
sayili kanun kapsaminda en siki koruma statiisiine
sahip alan olan bu alanlarda yapilan bilimsel
arastirmalar da oldukca kisithdir. Ulkemizde
mevcut 31 tabiati koruma alaninin higbirinde
bugiine kadar cigerotlart florasina yonelik bir
aragtirma  gergeklestirilmemistir.  Yapilan bu
calisma bu anlamda Tiirkiye’de ilk olma 6zelligini
tasimaktadir.

Aragtirma kapsaminda korunan alan sinirlari i¢inde
2021 yilinda 4 farkli dénemde toplamda 20 giin

arazi  caligmast  gergeklestirilmistir.  Arazi
calismalarinda 17 farkli noktadan toplamda 37
cigerotu 6rnegi toplanmistir. Toplanan 6rneklerin
teshisi yapilmis ve herbaryum materyali haline
getirilmislerdir. Laboratuvar ortaminda
gergeklestirilen bitki teshisleri neticesinde alanda
toplam 13 cigerotu tiirii tespit edilmistir. Bu tiirlerin
5’1 tallussu cigerotu (%38,46), 8’1 ise yapraksi
cigerotu (%61,54) tiiriidiir. Alanda tespit edilen 11
familyadan Lejeuneaceae ve Radulaceae 2’ser tiirle
temsil edilirken, geri kalan 9 familya birer tiirle
temsil edilmektedir. Familyalarin icerdigi tiir
sayilar1 aragtirma alanma yakin bolgelerdeki iki
farkli arastirma ile (Gokler ve Ozenoglu, 1999;
Uslu ve Kegeli, 2019) ile karsilagtirilarak sonuglari
Tablo 5’te sunulmustur.

Tablo 5. Tespit edilen takson sayilarinin yakin civarda yapilmig 6nceki ¢aligmalarla Familya diizeyinde

kargilagtirmasi
Kasatura Korfezi igneada Longoz Kazdag M.P. ve
Arastirma T.KA. Ormanlar1 M.P. Cevresi
(2021) (2019) (1999)
Familya Tiir Oram Tiir Oram Tiir Oram
Sayisi (%) Sayisi (%) Sayisi (%)
Lejeuneaceae 2 15,4 1 4,7 2 9,1
Radulaceae 2 15,4 1 4,7 - -
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Kasatura Korfezi Igneada Longoz Kazdag M.P. ve
Arastirma T.K.A. Ormanlar1 M.P. Cevresi
(2021) (2019) (1999)
Familya Tiir Oram Tiir Oram Tiir Oram

Sayisi (%) Sayis1 (%) Sayisi (%)
Calypogeiaceae 1 7,7 1 4,7 1 4,5
Conocephalaceae 1 7,7 - - 1 4,5
Fossombroniaceae 1 7,7 2 9,6 1 4,5
Frullaniaceae 1 7,7 1 4,7 1 4,5
Lophocoleaceae 1 7,7 3 14,3 3 13,6
Lunulariaceae 1 7,7 1 4,7 1 4,5
Metzgeriaceae 1 7,7 1 47 2 9,1
Pelliaceae 1 7,7 2 9,6 1 4,5
Porellaceae 1 7,7 1 47 4 18,2
Aytoniaceae - - - - 2 91
Targioniaceae - - 1 4,7 1 4,5
Plagiochilaceae - - 1 4,7 1 4,5
Scapaniaceae - - - - 1 4,5
Ricciaceae - - 3 14,3 - -
Corsiniaceae - - 1 4,7 - -
Marchantiaceae - - 1 4,7 - -
TOPLAM 13 100 21 100 22 100

Tablo 5’te familyalarin igerdigi takson sayilar1 ile
ilgili yapilan karsilastirmada tiir sayilart ve
oranlarinin farkliliklar gdstermesi beklenen bir
durumdur. Zira igneada Longoz Ormanlar1 Milli
Parkinin yaklagik biiyiikligii 3.155 ha ve Kazdagi
Milli Parkinin ise 20.935 ha’dir (URL 3) iken
Kasatura Korfezi Tabiati Koruma Alaninin
biiylikliigii yaklasik 315 ha’dir. Arastirma alaninin
karsilastirma yapildigr diger iki sahadan oldukga
kiigiik olmasi sebebiyle familyalara ait takson
oranlarinda ve toplam takson sayilarinda
farkliliklarin olmasi agiklanabilir bir durumdur.
Alandan tespit edilen 13 tiiriin tamami daha once
Henderson’un kareleme sistemine (1961) gore Al
karesi i¢inden tespit edilmis tiirlerdir. Bu 13 tiir ayn1
zamanda Kirklareli ilinden de daha dnce bildirilmis
tiirlerdir. Ancak Kasatura Korfezi Tabiatt Koruma
Alaninda daha 6nce boyle bir ¢alisma yapilmadigi
igin tim tirler bu korunan alandan ilk defa
bildirilmektedir.

Netice itibari ile ilkemizde ilk defa bir tabiati
koruma alaninin cigerotlar1 florast arastirilmig ve
315 ha’lik kiigiik bir alandan 13 farkli cigerotu tiirii
tespit edilmistir. Bu kadar kii¢ilik bir alanda bu kadar
farkli cigerotu tiirliniin varligimi koruyabilmesi
alanin yasal statiisiinden ileri gelmektedir. Bu da
doga korumanin biyolojik cesitlilik iizerindeki
olumlu etkisini gézler 6niine sermektedir. Yasa ile
korunan dogal alanlar arasinda antropojen etkiye en
az maruz kalan, dolayisiyla dogal yapisi en iyi
korunan alanlar olan tabiati koruma alanlarinin
biyolojik zenginliklerinin daha iyi bilinmesi i¢in
bunun gibi arastirmalarin artmasi gerekmektedir.

Boylelikle biyolojik zenginliklerimiz hakkinda
daha fazla bilgi sahibi olmak ve bu alandaki bilgi
ac1gin1 kapatmak miimkiin olabilecektir.

Tesekkiir: Bu calisma T.C. Tarim ve Orman
Bakanlig1 1. Bolge Miidiirliigii Doga Koruma ve
Milli Parklar Kurklareli Sube Miidiirliigii’niin
“Karklareli 1li Kasatura Kérfezi Tabiati Koruma
Alan1 Kaynak Degerleri Envanter-Arastirma ve
Izleme Programmin  Gelistirilmesi  Projesi”
kapsaminda gerceklestirilmistir. Proje siiresince
bize her tiirli destegi saglayan DKMP Kirklareli
Sube Miidiirliigli yonetici ve uzmanlarina, proje
yiiklenicisi olan Turung Peyzaj Ltd.Sti. yoneticileri
ve calisanlarina yardimlart ve nezaketleri igin
tesekkiir ederiz.

Not: Bu c¢alisma daha once “4th International
Conference On Applied Engineering And Natural
Sciences” konferansinda sozlii Dbildiri olarak
sunulmus ve kongre kitapgiginda 6zet bildiri olarak
yer almistir.

Kaynaklar

Cetin B. 1999. The Liverworts (Hepaticae) of
Uludag National Park (Bursa), Turkish
Journal of Botany. 23: 277-280.

Gokler I. ve Ozenoglu H. 1999. Kazdag1 Milli Parki
ve Cevresi Cigerotlarinin Taksonomisi ve
Ekolojisi. Ekoloji Cevre Dergisi. 30: 22-26.

Henderson D.M. 1961. Contributions to the
Bryophyte Flora of Turkey V: Summary of
present knowledge, Royal Botanic Garden
Edinburgh. 23: 279-301.



Simsek O. Unal Y. 2022. Anatolian Bryol...........

Hodgetts N.G. Soderstrom L. Blockeel T.L. Caspari
S. Ignatov M.S. Konstantinova N.A.
Lockhart N. Papp B. Schrock C. Sim Sim M.
ve ark. 2020. An annotated checklist of
bryophytes of Europe, Macaronesia and
Cyprus. Journal of Bryology. 42: 1, 1-116.

Kirmaci M. ve Erdag A. 2009. The Bryophyte Flora
of Honaz Mountain (Denizli/Turkey).
International journal of Botany. 5:3, 226-
235.

Kiirschner H. ve Erdag A. 2021. Bryophyte locality
data from the Near and Middle East 1775-
2019 (Afghanistan, Bahrain, Iran, Iraqg,
Israel, Jordan, Kuwait, Lebanon, Oman,
Qatar, Saudi Arabia, Sinai Peninsula, Syria,
Turkey, United Arab Emirates and Yemen

(incl.  Socotra)) Vol. 1-6. Hiperlink
Yaynlari, istanbul.
Natcheva R. Coskun M. Caywr A. 2008.

Contribution to the bryophyte flora of
European Turkey. Phytologia Balcanic 14:
3, 335-341.

Oral, D. 2010. Kasatura Korfezi ile Cevresinin

(Kurklareli-Tekirdag-istanbul) ~ Flora ve
Vejetasyonu. Doktora Tezi, Istanbul
Universitesi Fen Bilimleri  Enstitiisii.
Istanbul.

Ozenoglu Kiremit H. Kegeli T. 2009. An Annotated
Check-list of the Hepaticae and
Anthocerotae of Turkey. Cryptogamie
Bryologie. 30:3, 343-356.

Papp B. and Sabovljevi¢ M. 2003. Contribution To
The Bryophyte Flora of Turkish Thrace.
Studia Bot. Hung. 34: 43-54.

Paton J. 1999. The Liverworts Flora of the British
Isles. Essex: Harley Books.

Sarioglu S. Ismn, Z. Ursavas S. Kegeli T. 2017.
Evaluation of Bryophyte Diversity in
National Parks of Turkey. Anatolian
Bryology, 3: 2, 103-115.

Smith AJ.E. 1996. The Liverworts of Britain and
Ireland. Cambridge: Cambridge University
Press.

Soderstrom L. Hagborg A. von Konrat M.J.
Bartholomew-Began S. Bell D. Briscoe L.
Brown E. Cargill D.C. Costa D.P. Crandall
Stotler B.J. et al. 2016. World checklist of
hornworts and liverworts. PhytoKeys. 59: 1-
828.

Simsek O. Cetin B. Canl1 K. 2011. Contributions to
the Liverwort (Marchantiophyta) Flora of
llgaz Mountains (Turkey). Biological
Diversity and Conservation 4:1, 7-10.

Tel A. Z. Tak M. 2021. Celikhan ve Yakmn
Cevresinin (Adiyaman/Tiirkiye) Flora ve
Vejetasyonu Uzerine Arastirmalar. Afyon
Kocatepe Universitesi Fen ve Miihendislik
Bilimleri Dergisi, 21: 6, 1259-1282.

URL 1. T.C. Cumhurbagkanligi Mevzuat Bilgi
Sistemi, 2022 Website:
https://www.mevzuat.gov.tr/MevzuatMetin/
1.5.2873.pdf [Erisim: 19 Eyliil 2022].

URL 2. T.C. Tarim ve Orman Bakanligi Doga
Koruma ve Milli Parklar Genel Miidiirligi,
2022. Website:
https://www.tarimorman.gov.tr/DKMP/Bel
geler/Korunan%?20Alanlar%20L istesi/TKA
-WEB.pdf [Erisim: 19 Eyliil 2022]

URL 3. T.C. Tarim ve Orman Bakanligi Doga
Koruma ve Milli Parklar Genel Midiirligi,
2022. Website:
https://www.tarimorman.gov.tr/DKMP/Bel
geler/Korunan%20Alanlar%20L.istesi/MP-
WEB.pdf [Erigim: 20 Eyliil 2022]

Ursavas S. ve Keceli, T. 2020. Kovada Golii Milli
Parki (Isparta) Briyofit Florasi. Anatolian
Bryology. 6:1, 41-54.

Uslu M. Kegeli T. 2019. igneada Longoz Ormanlar1
Milli Parki (Demirkoy-Kirklareli)
Cigerotlart  (Marchantiophyta)  Florasi.
Anatolian Bryology. 5: 2, 114-129.



Anatolian Bryology
Anadolu Briyoloji
Dergisi
Research Article
e-1SSN:2458-8474
Online

A http://dergipark.org.tr/tr/pub/anatolianbryology

DOI: 10.26672/anatolianbryology.1199275

Caykara ilgesi (Trabzon, Tiirkiye) Briyofit Florasina Katkilar

Hiiseyin ERATAY® Nevzat BATAN?®, Oznur OZEN OZTURK®

! Giimiishane Univqsitesi, Kiirtiin Meslek Yiiksekokulu, Giimiishane, T URKIYE
2 Karadeniz Te eknili Universitesi, Macka Meslek Yiiksekokulu, Trabzon, T URKIYE,
3 Karadeniz Teknik Universitesi, Fen Fakiiltesi, Biyoloji Bolimii, Trabzon, TURKIYE.

Received: 04 November 2022 Revised: 11 November 2022 Accepted: 16 November 2022

Oz

Bu ¢alismada, Trabzon ili, Caykara il¢esi briyofit floras1 detayli olarak arastirilmistir. Caligma alanindan
2018 yilinin May1s ve Temmuz aylar1 ile 2019 yilinin Ekim ayinda 14 farkli lokaliteden toplanan briyofit
orneklerinin teshis edilmesi sonucunda, 51 familya ve 96 cinse ait 175 briyofit taksonu tespit edilmistir. Bu
taksonlardan 28’1 cigerotu (13 familya ve 17 cinse ait), 147°si yaprakli karayosunudur (38 familya ve 79
cinse ait). Belirlenen taksonlar igerisinde Cephaloziella rubella (Nees) Warnst A4 karesi i¢in yeni kayit
olarak verilmistir. Ayrica, Philonotis rigida Brid. ve Schistidium dupretii (Thér.) W.A.Weber. Trabzon ili
icin yeni kayittir. Ek olarak, caligma alanindan tespit edilen 172 briyofit taksonu Caykara ilgesi i¢in yeni
kayittir.

Anahtar kelimeler: Biyogesitlilik, Briyofit, Caykara, Trabzon, Tiirkiye,

Contributions to The Bryophyte Flora of Caykara District (Trabzon, Tiirkiye)
Abstract

In this study, the moss flora of the Caykara district of Trabzon was investigated in detail. As a result of the
identification of bryophyte specimens collected from 14 different localities in May and July 2018, and
October 2019 in the study area, 175 bryophyte taxa belonging to 51 families and 96 genera were identified.
Of these taxa, 28 are liverwort (13 families and 17 genera), and 147 are mosses (38 families and 79 genera).
Within the determined taxa, Cephaloziella rubella (Nees) Warnst is new to the A4 grid square, Philonotis
rigida Brid. and Schistidium dupretii (Thér.) W.A.Weber are new record for Trabzon province. In addition,
172 bryophyte taxa determined from the study area are new records for the Caykara district.

Keywords: Biodiversity, Bryophyte, Caykara, Trabzon, Tiirkiye.
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1. Giris

Aragtrma alant olarak segilen Caykara ilgesi,
Trabzon’un dogu il¢elerinden biridir. Caykara ilgesi
56581 hektarlik bir alan1 kaplamaktadir (Aydin ve
ark., 2022). Dogusunda Hayrat ve ikizdere ilgeleri,
batisinda Kopriibasi ilgesi, kuzeyinde Dernekpazari
ilgesi ve giineyinde Bayburt ili ile cevrilmistir
(Sekil 1). Yiizolgiimii bakimindan Trabzon’un
ikinci biiyiik ilgesi olan Caykara, 573 km?’lik alana
sahiptir. Il merkezine 75 km, sahile uzakhig: ise 25
km’dir (Kocabas, 2016). Sert topografyaya sahip
Caykara ilgesi'nin ortalama rakimi 1662 m olup en
yiiksek rakimi 3385 m’dir. Bolgenin y1llik ortalama

Sekil 1. Arastirma alan1 (Caykara ilgesi) (URL 1).

2. Materyal ve Metod

2018 yili Mayis ve Temmuz aylar1 ile 2019 yilinin
Ekim aymda Trabzon ili, Caykara il¢esinde farkl
habitatlara ait 14 farkli lokaliteden briyofit
ornekleri toplanmistir. (Tablo 1). Toplanan briyofit
ornekleri 151k mikroskobu ve steromikroskopla
incelenerek ve ilgili flora, revizyon ve monograflar
faydalanilarak teshis edilmistir (Nyholm, 1986,
1989, 1993, 1998; Crum ve Anderson, 1981; Paton,
1999; Smith, 1996, 2004; Hedenis, 1992; Cortini-
Pedrotti 2001, 2006; Greven, 2003; Guerra ve ark.,
2006, 2010, 2014, 2018; Frey ve ark., 2006;
Brugués ve ark., 2007; Casas ve ark., 2009; Brugués
ve Guerra, 2015; Kiirschner ve Frey, 2020). Bitki
listesinin  olugturulmasinda ve briyofitlere ait
nomenklatiirel ~ degisiklikler ile  sinonimlik

yagis miktar1 1111 mm olup yillik ortalama sicaklik
13,3°C dir (Aydin ve ark., 2022).

Arastirma alaninin hakim bitki Ortiisiine ait tipik
bitki tiirleri; Alnus glutinosa (L.) Gaertn., Fagus
orientalis Lipsky, Picea orientalis (L.) Link.,
Rhododendron ponticum L., R. luteum Sweet.,
Corylus avellana L., Buxus sempervirens L.,
Daphne pontica L., llex colchica Pojk., Castanea
sativa Mill., Carpinus betulus L., Tilia rubra DC,
Equisetum arvense L., Diospyros lotus L.,

Vaccinium arctostaphylos L., Vaccinium myrtillus
L. ve Juglans regia L.’dir.(Angin, 1981; Papp,
2004; Batan ve Ozdemir, 2013).
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durumlart i¢in Hodgetts ve ark. (2020) takip
edilmistir. A4 karesi i¢in briyofit taksonlarinin
durumu ilgili literatiirler taranarak
degerlendirilmistir (Abay ve ark., 2016; Ozdemir ve
Batan, 2017a, 2017b, Erata ve ark., 2018, 2020a,
2020Db). Yine, Trabzon ili i¢in briyofit taksonlarinin
durumu ilgili literatiirler taranarak
degerlendirilmistir (Batan ve Ozdemir 2013;
Ozdemir ve Batan 2017a, Erata ve ark., 2018,
2020a, 2020b; Kirmaci ve ark., 2019). Floristik
listede, her bir taksonun toplandigi lokalite ve
substratlar verilmistir. A4 karesi i¢in yeni olan
kayitlar (+) ile, Trabzon ili igin yeni olan taksonlar
(*) ile ve Caykara ilgesi igin yeni olan taksonlar (#)
simgeleri ile gosterilmistir.
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Tablo 1. Briyofit 6rneklerinin toplandig: lokalite bilgileri

Lokalite Lokalite /GPS (Enlem, Boylam) Tarih Rakim (m)
Numarasi

Trabzon: Caykara, Caykara, Atakdy girisi, i

1 40042’07"[{, 40013‘44" D 10-05-2018 610 640
Trabzon: Caykara, Koknar Kdyii-Karagam arast, i

2 140°36'08"K. 40°12'53"D 10.05.2018 | 1100-1150
Trabzon: Caykara, Caykara Dernekpazari arasi Barma yolu

3 tizeri, 10.05.2018 1000
40°45'24"K, 40°13'22"D
Trabzon: Caykara, Caykara-Atakdy yol ayrimi,

b | 40°4249"K. 40°13'46"D 10.052018 |~ 500
Trabzon: Caykara, Caykara-Karagam sapagi yol kenari,

5 4004043"K. 40°14'11"D 10.05.2018 550

6 Trabzon: Caykara, Sultan Murat Yaylas: yolu iizeri Ormancik-
Akdogan aras, 15.05.2018 600
40°46'22"K, 40°14'47"D
Trabzon: Caykara, Caykara-Karacam yolu {izeri

" 140°3948"K, 40°1225"D 15052018 | 730

8 Trabzon: Caykara, Barma Yaylasi yolu lizeri-1
40°44'34"K, 40°12'43"D 15052018 | 1180
Trabzon: Caykara, Barma Yaylasi yolu lizeri-2

9 40°42'55"K., 40°09'30"D 15.05.2018 1930
Trabzon: Caykara, Barma Yaylas: girisi, Ornek Tabiat Parki-1, i

10 40043’23.9HK’ 40009747"D 10-07-2018 1827 1850
Trabzon: Caykara, Barma Yaylas1 Ornek Tabiat Parki-2,

11 1 4004305,9"K. 40°09'07.9"D 10.07.2018 | 1920-1950
Trabzon: Caykara, Barma Yaylasi, Ornek tabiat parki -3, i

12 40042’56.2"K’ 40008!56.2"D 10-07-2018 1930 2000
Trabzon: Caykara, Hopsara (Akdogan) Koy,

13 40°45'51"K. 40°1330"D 10.07.2018 590
Trabzon: Caykara, Barma yaylasi,

14 40042’05"K’ 40008!51"D 03-10-2019 1861

3. Bulgular Diplophyllum (Dumort.) Dumort.

Calisma sonucunda, 51 familya ve 96 cinse ait 175
briyofit taksonu (tiir, altiir, varyete) tespit edilmistir.
Bu taksonlarin 28’i 13 familya ve 17 cinse ait
cigerotu taksonu, 147’si ise 38 familya ve 79 cinse
ait yaprakli karayosunu taksonudur.

Briyofloristik liste

Marchantiophyta

Anastrophyllaceae L.Soderstr., De Roo & Hedd.
Barbilophozia Loeske

(#)Barbilophozia barbata (Schmidel ex Schreb.)
Loeske — Lok.: 12; Toprak tizeri

(#)B. hatcheri (A.Evans) Loeske — Lok.: 12; Kaya
iizeri

Cephaloziellaceae Douin

Cephaloziella (Spruce) Schiffn.

(#)Cephaloziella divaricata (Sm.) Schiffn. — Lok.:
1; Islak toprak tizeri.

(+)C. rubella (Nees) Warnst. — Lok.: 3; Toprak
iizeri.

Scapaniaceae Mig.

(#)Diplophyllum albicans (L.) Dumort. — Lok.: 3,
13; Toprak lizeri, kaya {izeri.

Scapania (Dumort.) Dumort.

(#)Scapania aspera M.Bernet & Bernet — Lok.: 13;
Islak toprak iizeri.

(#)S. irrigua (Ness) Ness — Lok.: 3, 12; Islak toprak
iizeri.

(#)S. nemorea (L.) Grolle — Lok.: 3, 12; Islak toprak
iizeri.

(#)S. undulata (L.) Dumort. — Lok.: 3, 8; Islak
toprak tizeri.

Calypogeiaceae Arnell

Calypogeia Raddi

(#)Calypogeia arguta Nees & Mont. — Lok.: 3; Islak
toprak iizeri.

(#)C. fissa (L.) Raddi. — Lok.: 14; Islak toprak iizeri.
Solenostomataceae Stotler & Crand.-Stotl.
Solenostoma Mitt. emend. Zerov

(#)Solenostoma  hyalinum (Lyell) Mitt. (Syn:
Jungermannia hyalina Lyell) — Lok.: 10; Islak
toprak tizeri.
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(#)S. sphaerocarpum (Hook.) Steph. Sp. Hepat

(Syn: Jungermannia sphaerocarpa Kanca.) — Lok.:

10, 13; Islak toprak iizeri.

Blepharostomataceae W.Frey & M.Stech

Lophocolea (Dumort.) Dumort.

(#)Lophocolea bidentata (L.) Dumort. — Lok.: 12,

13; Clirimiis agag kiitiigii tizeri.

(#)L. heterophylla (Schrad.) Dumort. — Lok.: 10,

12; Islak toprak tizeri.

Plagiochilaceae Miill. Frib.

Pedinophyllum (Lindb.) Lindb.

(#)Pedinophyllum interruptum (Nees) Kaal. — Lok.:

1; Islak toprak tizeri.

Plagiochila (Dumort.) Dumort.

(#)Plagiochila asplenioides (L. emend. Taylor)

Dumort. — Lok.: 3, 13; Toprak {izeri.

(#)P. porelloides (Torrey ex Nees) Lindenb. — Lok.:

1; Toprak iizeri.

Lejeunea Lib.

(#)Lejeunea cavifolia (Ehrh.) Lindb. — Lok.: 7; Islak
toprak {izeri.

Radulaceae Miill. Frib.

Radula Dumort.

(#)Radula complanata (L.) Dumort. — Lok.: 11;

Agag govde tizeri.

(#)R. lindenbergiana Gottsche ex C. Hartm. — Lok.:

11; Kaya tizeri

Aneuraceae H. Klinggr.

Riccardia Gray

(#)Riccardia multifida (L.) Gray — Lok.: 13; Islak

toprak tizeri

Metzgeriaceae H. Klinggr.

Metzgeria Raddi

(#)Metzgeria conjugata Lindb. — Lok.: 1; Toprak

iizeri.

(#)M. furcata (L.) Corda — Lok.: 3; Kaya iizeri.

Pelliaceae H. Klinggr

Apopellia (Grolle) Nebel & D.Quandt

(#)Apopellia endiviifolia (Dicks.) Nebel &

D.Quandt. (Syn: Pellia endiviifolia (Dicks.)

Dumort) — Lok.: 13; Islak toprak tizeri.

Pellia Raddi

(#)Pellia epiphylla (L.) Corda — Lok.: 6, 13; Islak

toprak iizeri.

Conocephaleaceae Miill. Frib. Ex Grolle

Conocephalum Hill

(#)Conocephalum conicum (L.) Dumort. — Lok.: 6,

8; Islak toprak tizeri.

Marchantiaceae Lindl.

Marchantia L.

(#)Marchantia polymorpha L. — Lok.: 8; Islak

toprak iizeri.

Bryophyta

Sphagnaceae Dumort.

Sphagnum L.

Sphagnum capillifolium (Ehrh.) Hedw. — Lok.: 14;

Su igi.

S. compactum Lam. & DC. — Lok.: 14; Su i¢i.

(#)S. palustre L. — Lok.: 14; Su i¢i.

S. subsecundum Nees — Lok.: 14; Su igi.
Polytrichaceae Schwagr.

Atrichum P.Beauv.

(#)Atrichum undulatum (Hedw.) P. Beauv. — Lok.:
3, 8, 13; Toprak iizeri.

Pogonatum P.Beauv.

(#)Pogonatum urnigerum (Hedw.) P.Beauv. — Lok.:
3,9, 12, 13; Toprak tizeri.

Polytrichastrum Hedw.

Polytrichastrum alpinum (Hedw.) G.L.Sm. — Lok.:
13; Toprak iizeri.

Polytrichum Hedw.

(#)Polytrichum commune Hedw. — Lok.: 11, 12, 13;
Toprak iizeri.

(#)P. formosum Hedw. — Lok.: 13; Toprak tizeri.
Encalyptaceae Schimp.

Encalypta Dixon

(#)Encalypta streptocarpa Hedw. — Lok.: 1, 2, 3, 5,
7, 8, 12; Kaya catlagi.

Funariaceae Schwigr

Funaria Schwigr.

(#)Funaria hygrometrica Hedw. — Lok.: 5, 12;
Toprak iizeri.

Distichiaceae Schimp.

Distichium Bruch & Schimp.

(#)Distichium capillaceum (Hedw.) Bruch &
Schimp. — Lok.: 2, 10; Toprak tizeri.
Leucobryaceae Schimp.

Campylopus Brid.

(#)Campylopus brevipilus Bruch & Schimp. — Lok.:
8; Toprak iizeri.

(#)C. subulatus Schimp. ex Milde — Lok.: 11; Kaya
iizeri.

Leucobryum Hampe

(#)Leucobryum juniperoideum (Brid.) Miill.Hal. —
Lok.: 3, 6, 13; Toprak {izeri.

Aongstroemiaceae De Not.

Dichodontium Schimp.

(#)Dichodontium pellucidum (Hedw.) Schimp. —
Lok.: 5, 6, 8, 10, 13; Toprak iizeri.

Dicranellaceae M.Stech

Dicranella (Miill.Hal.) Schimp.

(#)Dicranella heteromalla (Hedw.) Schimp. — Lok.:
1, 3, 6, 13; Toprak iizeri.

Fissidentaceae Schimp.

Fissidens Hedw.

(#)Fissidens adianthoides Hedw. — Lok.: 3, 6, 10;
Toprak iizeri.

(#)F. dubius P. Beauv. — Lok.: 3; Kaya ¢atlagi.
(#)F. osmundoides Hedw. — Lok.: 8; Kaya catlagi.
(#)F. taxifolius Hedw. — Lok.: 3, 8, 10; Toprak
iizeri, kaya catlag.

Dicranaceae Schimp.

Dicranum Hedw.

Dicranum scoparium Hedw. — Lok.: 6,9, 10, 11, 12,
13; Toprak iizeri, kaya {izeri.

Rhabdoweisiaceae Limpr.
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Cynodontium Bruch & Schimp

(#)Cynodontium jenneri (Schimp.) Stirt. — Lok.: 12;
Toprak iizeri.

(#)C. polycarpon (Hedw.) Schimp. — Lok.: 3;
Toprak iizeri.

Dicranoweisia Milde

(#)Dicranoweisia cirrata (Hedw.) Lindb. — Lok.: 5;
Toprak tizeri.

Kiaeria I.Hagen

(#)Kiaeria starkei (F.Weber & D.Mohr) I.Hagen —
Lok.: 10; Toprak fizeri.

Ditrichaceae Limpr.

Ceratodon Brid.

(#)Ceratodon purpureus (Hedw.) Brid. — Lok.: 2, 4,
7,11, 12; Toprak lizeri, kaya iizeri.

Ditrichum Timm ex Hampe

(#)Ditrichum heteromallum (Hedw.) E.Britton —
Lok.: 13; Toprak iizeri.

Pottiaceae Schimp.

Anoectangium Schwaigr.

(#)Anoectangium aestivum (Hedw.) Mitt. — Lok.:5,
8; Kaya tizeri.

Barbula Hedw.

(#)Barbula unguiculata Hedw. — Lok.: 1, 2, 7, 9;
Toprak iizeri.

Chionoloma Dixon

(#)Chionoloma tenuirostre (Hook. & Taylor)
M.Alonso, MJCano & JAJiménez (Syn: Oxystegus
tenuirostris (Hook. & Taylor) A.J.E.Sm.) — Lok.: 3;
Kaya iizeri.

Didymodon Hedw.

(#)Didymodon ferrugineus (Schimp. ex Besch.)
M.O.Hill. — Lok.: 2, 7; Islak toprak fizeri, kaya
iizeri.

(#)D. glaucus Ryan — Lok.: 5; Islak toprak tizeri.
(#)D. rigidulus Hedw. — Lok.: 2, 6; Islak toprak
lizeri.

(#)D. tophaceus (Brid.) Lisa — Lok.: 6, 11; Kaya
lizeri.

(#)D. vinealis (Brid.) R.H.Zander — Lok.: 2, 4, 5, 6;
Kaya tizeri.

Syntrichia Brid.

(#)Syntrichia ruralis (Hedw.) F.Weber & D.Mohr
var. ruralis — Lok.:2, 7; Toprak tizeri.

Tortella (Miill.Hal.) Limpr.

(#)Tortella squarrosa (Brid.) Limpr. [Pleurochaete
squarrosa (Brid.) Lindb. — Lok.: 4;

(#)T. tortuosa (Hedw.) Limpr. — Lok.:5, 8, 10, 12,
13; toprak iizeri, kaya tizeri.

Weissia

(#)Weissia brachycarpa (Nees & Hornsch.) Jur. —
Lok.: 4, 6, 13; Toprak {izeri.

(#)W. controversa Hedw. — Lok.: 4, 13; Toprak
iizeri.

Grimmiaceae Arn.

Grimmia Hedw.

(#)Grimmia anodon Bruch & Schimp. — Lok.: 2;
Kaya tizeri.

(#)G. laevigata (Brid.) Brid. — Lok.: 4; Kaya tizeri.
(#)G. lisae De Not. — Lok.: 4; Kaya lizeri.

(#)G. montana Bruch & Schimp. — Lok.: 2; Kaya
tizeri.

(#)G. muehlenbeckii Schimp. — Lok.: 2; Kaya lizeri.
(#)G. ovalis (Hedw.) Lindb. — Lok.: 2, 7; Kaya
tizeri.

Racomitrium Brid.

(#)Racomitrium affine (F.Weber & D.Mohr) Lindb.
— Lok.: 12; Kaya tizeri.

(#)R. aquaticum (Brid. ex Schrad.) Brid. — Lok.: 13;
Kaya tizeri.

(#)R. canescens (Hedw.) Brid. — Lok.: 3, 4; Kaya
tizeri.

(#)R. ericoides Brid. — Lok.: 4, 7, 9, 10, 11, 12;
Kaya iizeri.

Schistidium Bruch & Schimp.

(#)Schistidium apocarpum (Hedw.) Bruch &
Schimp. — Lok.: 5, 8, 13; Kaya {izeri.

(#)S. confertum (Funck) Bruch & Schimp. — Lok.:4,
7; Kaya tizeri.

(#)S. crassipilum H.H.Blom. — Lok.: 13; Kaya
iizeri.

(*)S. dupretii (Thér.) W.A.Weber. — Lok.: 5; Kaya
tizeri.

(#)S. elegantulum H.H.Blom — Lok.: 5; Kaya iizeri.
(#)S. papillosum Culm. — Lok.:1, 2, 3, 5, 7, 8, 10,
12, 13; Kaya iizeri.

(#)S. rivulare (Brid.) Podp. — Lok.: 2; Kaya tizeri.
Bartramiaceae Schwigr.

Philonotis Brid.

(#)Philonotis caespitosa Jur. — Lok.: 6; Islak toprak
iizeri.

(#)P. fontana (Hedw.) Brid. — Lok.: 8, 10; Islak
toprak iizeri.

(*)P. rigida Brid. — Lok.: 8; Islak toprak tizeri.
(#)P. tomentella Molendo — Lok.: 6, 13; Islak toprak
iizeri.

Bryaceae Schwagr.

Bryum Hedw.

(#)Bryum argenteum Hedw. — Lok.: 2, 4, 8; Toprak
iizeri.

(#)B. dichotomum Hedw. — Lok.: 4; Toprak iizeri.
(#)B. gemmilucens R.Wilczek & Demaret — Lok.: 2;
Toprak iizeri.

Imbribryum N.Pedersen

(#1. mildeanum (Jur.) J.R.Spence (Syn: Bryum
mildeanum Jur.) — Lok.: 6; Islak toprak tizeri.
Ptychostomum Hornsch.

(#)Ptychostomum capillare (Hedw.) Holyoak &
N.Pedersen. — Lok.: 1, 5, 13; Toprak {izeri.

(#)P. elegans (Nees) D.Bell & Holyoak — Lok.: 12;
Toprak iizeri.

(#)P. imbricatulum (Mill. Hal.) Holyoak & N.
Pedersen. — Lok.: 5, 6, 12; Toprak {izeri.

(#)P. moravicum (Podp.) Ros & Mazimpaka. —
Lok.:5, 11; Toprak tizeri.
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(#)P. pallens (Sw.) J.R. Spence — Lok.: 2; Toprak
lizeri.

(#)P. pseudotriquetrum var. bimum (Schreb.)
Holyoak & N. Pedersen — Lok.: 9; Islak toprak
lizeri.

(#)P. pseudotriquetrum (Hedw.) J.R. Spence &
H.P. Ramsay var. pseudotriquetrum. — Lok.: 6, 8, 9,
10; Islak toprak tizeri.

Rhodobryum (Schimp.) Limpr.

(#)Rhodobryum ontariense (Kindb.) Kindb. — Lok.:
13; Toprak iizeri.

Mniaceae Schwagr.

Mnium Hedw.

(#)Mnium spinosum (Voit) Schwagr. — Lok.: 9, 11,
12; Islak toprak {izeri.

Plagiomnium T.J.Kop.

(#)Plagiomnium affine (Blandow ex Funck)
T.J.Kop. — Lok.: 3, 8; Islak toprak tizeri, toprak
iizeri.

(#)P. cuspidatum (Hedw.) T.J.Kop. — Lok.: 4;

(#)P. elatum (Bruch & Schimp.) T.J. Kop. — Lok.:
3, 11, 12, 13; Islak toprak iizeri, toprak tizeri.

(#)P. medium (Bruch & Schimp.) T.J.Kop. — Lok.:
11; Toprak iizeri.

(#)P. rostratum (Schrad.) T.J.Kop. — Lok.: 3, 13;
Toprak iizeri.

(#)P. undulatum (Hedw.) T.J.Kop. — Lok.: 5, 6;
Toprak iizeri.

Pohlia Hedw.

(#)Pohlia cruda (Hedw.) Lindb. — Lok.: 13; Toprak
iizeri.

(#P. wahlenbergii (F.Weber & D.Mohr)
A.L.Andrews. — Lok.: 8; Islak toprak tizeri.
Rhizomnium (Broth.) T.J.Kop.

(#)Rhizomnium punctatum (Bruch & Schimp.)
T.J.Kop. — Lok.:10; Islak toprak tizeri.
Orthotrichaceae Arn.

Ulota D.Mohr

(#)Ulota crispa (Hedw.) Brid. — Lok.: 1, 13; Aga¢
govde tizeri.

Plagiotheciaceae (Broth.) M.Fleisch.
Plagiothecium Schimp.

(#)Plagiothecium cavifolium (Brid.) Z.lwats. —
Lok.: 3; Islak toprak tizeri.

(#)P. denticulatum (Hedw.) Schimp. — Lok.: 12;
Islak toprak iizeri.

Pseudotaxiphyllum Z.Iwats.

(#)Psedotaxiphyllum elegans (Brid.) Z.lwats. —
Lok.: 3; Islak toprak tizeri.

Pterigynandraceae Schimp.

Pterigynandrum Hedw.

(#)Pterigynandrum filiforme Hedw. — Lok.: 9; Aga¢
govde iizeri.

Habrodontaceae Schimp.

Habrodon Schimp.

(#)Habrodon perpusillus (De Not.) Lindb. — Lok.:
9, 11; Agac gdvde tizeri.

Climaciaceae Kindb.

Climacium F. Weber & D. Mohr.

(#)Climacium dendroides (Hedw.) F. Weber & D.
Mohr. — Lok.: 10; Islak toprak iizeri.
Amblystegiaceae Kindb.
Campyliadelphus (Kindb.) R.S.Chopra
(#)Campyliadelphus chrysophyllus
R.S.Chopra — Lok.: 8; Toprak {izeri.
Campylium (Sull.) Mitt.
(#)Campylium bambergeri (Schimp.) Hedenis,
Schlesak & D.Quandt (Syn: Hypnum bambergeri
Schimp.) — Lok.: 10; Kaya tizeri.

(#)C. protensum (Brid.) Kindb. — Lok.: 10; Islak
toprak tizeri.

Pseudoamblystegium Vanderp. & Hedenis
(#)Pseudoamblystegium. subtile (Hedw.) Vanderp.
& Hedenis — Lok.: 3, 13; Agag gbvde lizeri.
Sanionia Loeske

(#)Sanionia uncinata (Hedw.) Loeske. — Lok.: 9,
11, 12, 13; Toprak iizeri, ¢liriimiis aga¢ kiitiigii
iizeri.

Pseudoleskeaceae Schimp.

Lescuraea Schimp.

(#)Lescuraea mutabilis (Brid.) Lindb. ex I. Hagen.
— Lok.: 9, 11; Toprak iizeri, Ciirlimiis aga¢ kiitiigi
tizeri.

(#)L. radicosa (Mitt.) Monk. (Syn: Pseudoleskea
radicosa (Mitt.) Macoun & Kindb.) — (#)Lok.: 13;
Kaya iizeri.

Pseudoleskeellaceae Ignatov & Ignatova
Pseudoleskeella Kindb.

(#)Pseudoleskeella nervosa (Brid.) Nyholm. -
Lok.: 1, 3, 11; Agag govde tizeri.

Thuidiaceae Schimp.

Abietinella Miill.Hal.

(#)Abietinella abietina (Hedw.) M.Fleisch. var.
abietina — Lok.: 7, 9, 12; Toprak lizeri, Kaya lizeri.
(#)A. abietina (Hedw.) M.Fleisch. var. hystricosa
(Mitt.) Sakurai. — Lok.: 2, 4, 11; Toprak iizeri, Kaya
iizeri.

Thuidium Schimp.

(#)Thuidium assimile (Mitt.) A.Jaeger. — Lok.: 4, 7,
13; Toprak iizeri.

(#)T. delicatulum (Hedw.) Schimp. — Lok.: 1, 3, 10,
13; Toprak iizeri

(#)T. recognitum (Hedw.) Lindb. — Lok.: 1, 3, 13;
Toprak iizeri

(#)T. tamariscinum (Hedw.) Schimp. —Lok.: 11, 12,
13; Toprak tizeri, Clirlimiis agag kiitiigii tizeri.
Brachytheciaceae Schimp.

Brachythecium Schimp.

(#)Brachythecium albicans (Hedw.) Schimp. —
Lok.: 4,7, 13; Toprak tlizeri.

(#)B. campestre (Miill.Hal.) Schimp. — Lok.: 3;
Toprak iizeri.

(#)B. mildeanum (Schimp.) Schimp. — Lok.: 3, 6;
Toprak iizeri.

(#)B. rutabulum (Hedw.) Schimp. — Lok.: 3, 5, 8;
Islak toprak iizeri.

(Brid.)
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Cirriphyllum Grout

(#)Cirriphyllum crassinervium (Taylor) Loeske &
M.Fleisch. — Lok.: 4, 5, 13; Toprak iizeri, Kaya
lizeri.

Eurhynchium Schimp.

(#)Eurhynchium angustirete (Broth.) T.J.Kop. —
Lok.: 5; Toprak iizeri.

(#)E. striatum (Hedw.) Schimp. — Lok.: 1, 3, 5;
Toprak tizeri.

Eurhynchiastrum Ignatov & Huttunen
(#)Eurhynchiastrum pulchellum (Hedw.) Ignatov
& Huttunen — Lok.: 6, 13; Toprak iizeri.
Homalothecium Schimp.

(#)Homalothecium lutescens (Hedw.) H.Rob. —
Lok.: 13; Kaya lizeri.

H. sericeum (Hedw.) Schimp. — Lok.: 2, 5; Kaya
lizeri.

Oxyrrhynchium (Schimp.) Warnst.
(#)Oxyrrhynchium hians (Hedw.) Loeske. — Lok.:
6, 13; Toprak iizeri, Kaya iizeri.

(#)0O. schleicheri (R.Hedw.) Roll — Lok.: 6, 13;
Toprak tizeri.

Palamocladium M.Fleisch.

(#)Palamocladium euchloron (Miill.Hal.) Wijk &
Margad. — Lok.: 1, 4, 5, 13; Kaya iizeri.
Pseudoscleropodium (Limpr.) M.Fleisch.
(#)Pseudoscleropodium purum (Hedw.) M.Fleisch.
— Lok.: 13; Toprak iizeri.

Sciuro-hypnum Hampe

(#)Sciuro-hypnum flotowianum (Sendtn.) Ignatov
& Huttunen — Lok.: 1, 3; Toprak iizeri.

(#)S. populeum (Hedw.) Ignatov & Huttunen —
Lok.: 1, 3,5, 9, 13; Kaya lizeri, Agag¢ govde lizeri.
Hypnaceae Schimp.

Hypnum Hedw.

(#)Hypnum andoi A.J.E.Sm. — Lok.: 1, 4, 9, 11,
Kaya iizeri, Agag govde lizeri.

(#)H. cupressiforme var. cupressiforme Hedw. —
Lok.: 1,3,4,5,9,11, 12; Kaya iizeri, Toprak lizeri,
Agag govde lizeri.

(#)H. cupressiforme var. filiforme Brid. — Lok.: 9,
12; Kaya tizeri, Agag govde tlizeri.

(#)H. cupressiforme var. lacunosum Brid. — Lok.: 1,
7; Kaya tizeri, Toprak tizeri.

(#)H. resupinatum  Taylor (Syn: Hypnum
cupressiforme var. resupinatum (Taylor) Schimp. —
Lok.: 13; Toprak tizeri, Agac govde iizeri.
Stereodontaceae Hedenis, Schlesak & D.Quandt
Stereodon (Brid.) Mitt. [Breidleria Loeske]
(#)Stereodon callichrous (Brid.) Lindb. (Syn:
Hypnum callichroum Brid.) — Lok.: 12; Kaya iizeri.
(#)S. hamulosus (Schimp.) Lindb. (Syn: Hypnum
hamulosum Schimp.) — Lok.: 5; Toprak iizeri.
Pylaisiadelphaceae Goffinet & W.R.Buck
Platygyrium Schimp.

(#)Platygyrium repens (Brid.) Schimp. — Lok.: 3;
Kaya iizeri.

Calliergonella Loeske

(#)Calliergonella cuspidata (Hedw.) Loeske. —
Lok.: 10; Islak toprak iizeri.

(#)C. lindbergii (Mitt.) Hedends — Lok.: 10, 11;
Islak toprak iizeri.

Roaldia P.E.A.S.Camara & Carv.-Silva
(#)Roaldia revoluta (Mitt.) P.E.A.S.Camara &
M.Carvalho-Silva (Syn: Hypnum revolutum (Mitt.)
Lindb. — Lok.: 9, 13; Kaya iizeri.

Hylocomiaceae M. Fleisch.

Hylocomiadelphus Ochyra & Stebel
(#)Hylocomiadelphus triquetrus (Hedw.) Ochyra &
Stebel (Syn: Rhytidiadelphus triquetrus (Hedw.)
Warnst.) — Lok.: 6, 8, 9, 10; Toprak iizeri.
Hylocomiastrum Broth.
(#)Hylocomiastrum pyrenaicum
M.Fleisch. — Lok.: 6, 12; Toprak iizeri.
Hylocomium Schimp.

(#)Hylocomium splendens (Hedw.) Schimp. — Lok.:
9, 10, 11; Toprak tizeri, Kaya iizeri.

Pleurozium Mitt.

(#)Pleurozium schreberi (Brid.) Mitt. — Lok.: 9, 11,
12; Toprak iizeri.

Rhytidiadelphus (Limpr.) Warnst.
(#)Rhytidiadelphus squarrosus (Hedw.) Warnst. —
Lok.: 11; Toprak {izeri.

(#)R. subpinnatus (Lindb.) T.J.Kop. — Lok.: 12;
Islak toprak tizeri.

Rhytidiaceae Broth.

Rhytidium (Sull.) Kindb.

(#)Rhytidium rugosum (Ehrh. ex Hedw.) Kindb. —
Lok.: 2, 7; Kaya tizeri, Toprak tizeri.
Entodontaceae Kindb.

Entodon Miill. Hal.

(#)Entodon concinnus (De Not.) Paris. — Lok.: 2, 3,
4,7,11, 13; Toprak iizeri.

(#)E. schleicheri (Schimp.) Demet. — Lok.: 1, 4;
Toprak iizeri.

Leucodontaceae Schimp.

Leucodon Schwagr.

(#)Leucodon sciuroides (Hedw.) Schwagr. — Lok.:
1,2,3,5,7,13; Kaya iizeri, Aga¢ govde iizeri.
Neckeraceae Schimp.

Alleniella S.Olsson, Enroth & D.Quandt
(#)Alleniella complanata (Hedw.) S.Olsson, Enroth
& D.Quandt. — Lok.: 1, 5, 7, 13; Agag govde lizeri.
Exsertotheca S.Olsson, Enroth & D.Quandt
(#)Exsertotheca crispa (Hedw.) S.Olsson, Enroth &
D.Quandt (Syn: Neckera crispa Hedw.)— Lok.: 1, 5,
7; Agag govde tlizeri.

Pseudanomodon (Limpr.) Ignatov & Fedosov
(#)Pseudanomodon attenuatus (Hedw.) Ignatov &
Fedosov (Syn: Anomodon attenuatus (Hedw.)
Huebener) — Lok.: 1, 3, 7; Toprak {izeri.
Lembophyllaceae Broth.

Isothecium Brid.

(#)I1sothecium alopecuroides (Lam. ex Dubois)
Isov. — Lok.: 3,9, 12, 13; Toprak iizeri, Kaya iizeri.
Myuriaceae M.Fleisch

(Spruce)
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Ctenidium (Schimp.) Mitt.

(#)Ctenidium molluscum (Hedw.) Mitt. — Lok.: 6, 8;
Toprak iizeri, Kaya tizeri.

Anomodontaceae Kindb.

Anomodon Hook. & Taylor

(#)Anomodon rugelii (Miill.Hal.) Keissl. — Lok.: 1,
3, 4,7, 13; Toprak iizeri.

(#)A. viticulosus (Hedw.) Hook. & Taylor — Lok.:
2; Toprak iizeri, Kaya iizeri.

4. Tartisma ve Sonuc¢

Caligma sonucunda, 28’i cigerotu (13 familya ve 17
cins) ve 147’si yaprakli karayosunu, olmak {izere
toplam 175 briyofit taksonu (51 familya ve 96 cins)
tespit edilmistir.

Bu taksonlardan, Cephaloziella rubella A4 karesi
icin yeni kayittir. Ayrica, Philonotis rigida ve
Schistidium dupretii Trabzon ili igin yeni kayittir.
Calisma alanindan tespit edilen toplam 172 briyofit
taksonu (tiir, alttiir ve varyete) ise Caykara ilgesi
icin yeni kayittir. Bu ¢aligma ile birlikte Trabzon ili
briyofit takson sayist 396’ya ¢ikmustir.

Calisma alaninda en fazla takson sayisina sahip
yaprakli karayosunu familyalari; Grimmiaceae (17
takson), Brachytheciaceae, (16 takson), Pottiaceae
(13 takson), Bryaceae (12 takson), Mniaceae (10
takson), Hylocomiaceae (6 takson), Polytrichaceae
(5 takson) ve Hypnaceae (5 takson) dir. Bu 8
familya genel briyofit taksonun %57,14’{ini
olustururken, diger familyalar %42,86’sin1
olusturmaktadir.  Icerdikleri  takson  sayisi
bakimindan en zengin yaprakli karayosunu cinsleri
ise Schistidium (7 takson), Ptychostomum (7
takson), Grimmia (6 takson), Plagiomnium (6
takson), Hypnum (5 takson), Didymodon (5 takson),
Sphagnum (4 takson), Brachythecium (4 takson),
Fissidens (4 takson), Racomitrium (4 takson),
Philonotis (4 takson) ve Thuidium (4 takson) dur.
Diger cinsler 3 ya da daha az takson igermektedir.

Calisma alaninda en fazla takson sayisina sahip
cigerotu familyalari; Scapaniaceae (5 takson),
Plagiochilaceae (4 takson), Anastrophyllaceae (2
takson), Cephaloziellaceae (2 takson),
Calypogeiaceae (2 takson), Solenostomataceae (2
takson),  Blepharostomataceae (2  takson),
Radulaceae (2 takson), Metzgeriaceae (2 takson) ve
Pelliaceae (2 takson) dir. Bu 10 cigerotu familyasi
toplam  cigerotu  taksonlarinin  %89,29’unu
olustururken, diger familyalar  %10,71’ini
olusturmaktadir.  Icerdikleri  takson  sayisi
bakimindan en zengin cigerotu cinsleri Scapania (4
takson), Solenostoma (2 takson), Calypogeia (2
takson), Plagiochila (2 takson), Cephaloziella (2
takson), Lophocolea (2 takson), Plagiochila (2
takson), Metzgeria (2 takson) ve Radula (2 takson)

dir. Diger cinsler ise bir takson ile temsil

edilmektedir.

Calisma alaninda en yaygin goriillen yaprakl
karayosunu taksonlari;  Atrichum  undulatum,
Pogonatum urnigerum, Polytrichum commune,
Encalypta streptocarpa, Dichodontium pellucidum,
Plagiomnium elatum, Dicranum scoparium,
Ceratodon purpureus, Schistidium papillosum,
Ptychostomum pseudotriquetrum var.
pseudotriquetrum, Tortella tortuosa, Sanionia
uncinata, Thudium delicatulum, Sciuro-hypnum
populeum,  Entodon  concinnus,  Leucodon
sciuroides, Isothecium alopecurides ve Anomodon
rugelii’dir.

Calisma alaninda en yaygmn gorillen cigerotu
taksonlar1 ise Diplophyllum albicans, Scapania
irriqua, Plagiochila asplenioides, Pellia epiphylla,
Conocephalum conicum, Solenostoma
sphaerocarpum, Lophocolea bidentata ve L.
heterophylla’dir.
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Abstract

In this study, the fatty acid compositions, lipid-soluble vitamins, sterols, flavonoids, and phenolic acid levels, as well
as the DPPH radical scavenging activity of five different Dicranum species (D. majus, D. fuscencens, D. polysetum, D.
scoparium and D. tauricum) were examined. While lipid-soluble vitamins, sterols, flavonoids, and phenolic acids were
evaluated by HPLC, fatty acid compositions were assessed by gas chromatography. Based on study findings, it was
determined that the examined Dicranum species exhibit low levels of flavonoids and lipid-soluble vitamins. However,
it was seen that the species under study were high in terms of phenolic acids. Particularly, it was determined that the
examined species have substantial levels of gallic acid (52.96-63.1 g/g) and vanilic acid (11.96-44.83 g/g). Cinnamic
acid concentration was lowest in the examined samples. The radical scavenging capacity of the examined species was
found to range from 48.92% to 86.89% in 250 pl in this study. Additionally, it was discovered that the investigated
species' stigmasterol contents ranged from 35.3 to 46.05 g/g. The lowest levels of ergosterol and beta-sitosterol were
discovered in D. majus and D. fuscescens. Based on the results of fatty acid composition, it was discovered that oleic
acid (C18:1 n9), linoelic acid (C18:2 n6), and -linolenic acid (C18:3 n3) were the predominant unsaturated fatty acids
and that palmitic acid (C16:0) and behenic acid (C22:0) was the major saturated fatty acid.

Keywords: Bryophyte, Dicranum, Biochemical Content.

Bazi Dicranum Hedw. Tiirlerinin Biyokimyasal Ozellikleri

Oz

Bu calismada, bes farkli Dicranum tiiriiniin (D. majus, D. fuscencens, D. polysetum, D. scoparium ve D. tauricum) yag
asidi bilesimleri, yagda ¢dziinen vitaminler, steroller, flavonoidler ve fenolik asit seviyeleri ile DPPH radikal yakalama
aktiviteleri incelenmistir. Yagda c¢oziinen vitaminler, steroller, flavonoidler ve fenolik asitler HPLC ile
degerlendirilirken, yag asidi bilesimleri gaz kromatografisi ile degerlendirilmistir. Calisma bulgularina dayanarak,
incelenen Dicranum tiirlerinin diisiik diizeyde flavonoidler ve yagda ¢oziinen vitaminler sergiledikleri belirlenmistir.
Fakat incelenen tiirlerin fenolik asitler acisindan yiiksek oldugu goriilmiistiir. Ozellikle incelenen tiirlerin Snemli
diizeyde gallik asit (52,96-63,1 g/g) ve vanilik asit (11,96-44,83 g/g) igerdigi belirlenmistir. Sinnamik asit
konsantrasyonu ise incelenen 6rneklerde en diisiiktiir. Bu ¢alismada incelenen tiirlerin radikal yakalama kapasiteleri
250 pl'de %48,92 ile %86,89 arasinda degismektedir. Ayrica incelenen tiirlerin stigmasterol igeriklerinin 35,3 ile 46,05
g/g arasinda degistigi saptanmistir. En diisiik ergosterol ve beta-sitosterol seviyeleri ise D. majus ve D. fuscescens'te
bulunmustur. Yag asidi bilesimi sonuglarina gore; oleik asit (C18:1 n9), linoelik asit (C18:2 n6) ve -linolenik asit
(C18:3 n3)'iin baskin doymamis yag asitleri, palmitik asit (C16:0) ve behenik asit (C22:0) ise baslica doymus yag
asitleridir.

Anahtar kelimeler: Briyofit, Dicranum, Biyokimyasal Igerik.
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1. Introduction

Until the recent molecular phylogeny studies,
bryophytes were classically classified into three
classes under the division Bryophyta. Studies on
rRNA sequences and chloroplast genes with low
variability besides morphological characters
revealed that it would be correct to consider these
three classes in 3 divisions under the subkingdom
Bryobiotina.  These divisions  consist  of
Marchantiophyta (Liverworts, about 5,000 species),
Anthocerotophyta (Hornworts, about 150 species),
and Bryophyta (Mosses, about 13,000 species)
(Glime, 2009; Goffinet and Shaw, 2009).

In this study, taxa belonging to the division
Bryophyta, the class Bryopsida, the order
Dicranales, the genus Dicranum of Dicranaceae
were used. The Dicranum, which prefers arctic and
cold climates, has about 150 species in the world
and 31 of them live in Europe (Aysel and
Senkardesler, 2002; Hodgetts and Lockhart, 2020).
The number of taxa belonging to the genus
Dicranum in our country is 16 (D. polysetum Sw. ex
anon., D. bonjeanii De Not., D. majus Sm., D.
leioneuron Kindb., D. scoparium Hedw., D.
tauricum Sapjegin, D. montanum Hedw., D.
flagellare Hedw., D. viride (Sull. & Lesq.) Lindb.,
D. fulvum Hook., D. scottianum Turner, D.
brevifolium (Lindb.) Lindb., D. fuscescens Sm., D.
flexicaule Brid., D. muehlenbeckii Bruch &
Schirnp. and D. spadiceum J.E.Zetterst) (Kiirschner
and Frey, 2020). Studies on bryophytes in our
country are generally for bryofloristic purposes and
there are almost no studies on the vitamin, sterol,
phenolic acid, flavonoid, or DPPH contents
(Tongug Yayintas et al., 2017; Coteli et al., 2017,
2019; Aydin, 2020; Aydm et al., 2021). Based on

this situation, the aim of this research is to
determine some biochemical contents (fatty acid
compositions, vitamin, sterol, flavonoid, and
phenolic acid contents) and DPPH radical
scavenging capacities of five species (D. majus
Sm., D. polysetum Sw. ex anon., D. scoparium
Hedw., D. tauricum Sapjegin, D. fuscescens Sm.) of
Dicranum.

Chemicals called secondary metabolites, which
have antimicrobial activity, play a role in the
defense mechanisms of bryophytes. In the
researches; Some moss species have been reported
to have antimicrobial activity (Altuner et al., 2010;
Oztopgu Vatan et al., 2011; Elibol et al., 2011;
Savaroglu et al., 2011a,b; Colak et al. , 2011; Ertiirk
et al., 2015). Antibacterial, antifungal, antioxidant
and antiviral activities of some bryophyte species
are also known (Glime and Saxena, 1990; Basile et
al., 1999; Elibol, 2010; Uyar et al., 2016; Cakir
Sahilli and Alatas, 2021). In addition, it has been
reported that there are aromatic compounds,
terpenoids, and fatty acids that cause antimicrobial
effects in the contents of mosses. Using the disc
diffusion method, ethanol and methanol extracts of
some moss species have also been found to have
antimicrobial  activities against  Salmonella,
Escherichia coli, Pseudomonas aureginosa,
Staphylococcus aureus, Bacillus cereus, Candida
albicans  and Saccharomyces  cerevisiae
microorganisms (Ocalan, 2012).

2. Material and Methods

The table 1 below lists the locations of the five
Dicranum species that were the subject of this
study: D. majus, D. polysetum, D. scoparium, D.
tauricum, and D. fuscescens.

Table 1. Localities of the studied Dicranum species

Taxa

Localities

D. majus
07.09.2014

Ardahan (Center): Yalmzgam Forest, 41°02'43"N/42°29'00"E, 1918-2000 m,

D. fuscescens

Ardahan (Center): Ardahan exit, Cemal Turan Nature Park,
41°07'23"N/42°47'05"E, 1970 m, 06.09.2014

D. polysetum Ardahan (Center): Yalmizgam Forests, HaskOy Forests-2, 41°01'46"N/42°23'47"E,
2000-2150 m, 07.09.2014

D. scoparium Ardahan, Hanak: Karakale village plateau, Uzundere, Cat plateau and flowery
mountain plateau, 41°19'25"N/42°41'41"E, 2320-2800 m, 06.07.2014.

D. tauricum Ardahan (Center): Between Cildir and Ardahan, inside the Pinus forest,

41°08'13"N/42°54'00"E, 1930-2000 m, 06.09.2014

2.1 Chromatographic Analysis of Flavonoids
and Phenolic Acids

The phenolic compounds were identified by Zu et
al. (2006) using the procedure recommended in this
work and a PREVAIL C18 reversed-phase column
(15x4.6mm, 5m, USA) as the column. Flavonoid

content analysis was conducted via DAD
separation. The identification of flavonoids was
carried out using the following wavelengths: 280
nm (catechin, naringin), 254 nm (rutin, myricetin,
morin, and quercetin), 306 nm (resveratrol), and
265 nm (kaempferol). The results were expressed as
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"g/g" when the chromatographic peaks of the
extracts were compared to the results from the
standards.

2.2 DPPH Radical Reduction Method
The radical reduction activities of Dicranum
species were ascertained using the approach
suggested by Liyana-Pathiranan and Shahidi
(2005). This procedure involved making DPPH by
dissolving 25 mg/l of methonal in it. Four milliliters
of this solution were then taken and applied to the
samples that had been dissolved in 50, 100, and 250
L of DMSO, respectively. After 30 minutes of
darkness and room temperature, samples were read
at 517 nm in a spectrophotometer. DPPH+ Radical
Sweep Percentage % = [(A0 — A1)/A0] x 100

AQ: Control absorbance, Al: Sample
absorbance (Kiirsat et al., 2011).

2.3 Extraction of Lipids

For the extraction of lipids, Hara and Radin's 1978
technique was used. This procedure involved
homogenizing one gram of plant material at 6000
rpm for ten minutes after combining it with 10 ml
of hexanisopropanol (3:2, v/v). The supernatant was
then divided up into various test tubes at the
conclusion of this time.

2.4 Preparation of Fatty Acid Methyl Esters

The samples were first added to 5 ml of sulfuric acid
diluted in 2% methanol to create methyl esters, and
they were then maintained at 50°C for an average of
fifteen hours. After this time, the samples were
mixed to with 5 ml of 5% NaCl and 5 ml of hexane,
and the top phase was then transferred to another
test tube. Following these procedures, 5 ml of
KHCO; was added to the samples to assure phase
formation before 45°C evaporation was applied to
the samples. The samples were taken into vials after
being dissolved in 1 ml of hexane following the
completion of all these procedures (Christie, 1990).
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The standards were compared to fatty acid methyl
esters, and calculations were done.

2.5 Gas Chromatographic Analysis of Fatty Acid
Methyl Esters

Examining fatty acids Gas chromatography was
used to perform SHIMADZU GC 17 Ver. 3. When
getting the results, mixtures comprising typical fatty
acid methyl esters were used to define the fatty acid
determination times. The injection (240°C) and
detector (280°C) temperatures were also set, and the
column temperature was maintained between 120
and 220°C. According to Bahsi (2008), the amount
of fatty acids discovered by the study is reported as
a percentage.

2.6 Vitamin and Sterol Analysis

Following one minute of centrifugation at 6000 x g
at 4 °C, one gram of plant extract was combined
with five milliliters of acetonitrile/methanol (75/25)
for ten minutes. After completing this procedure,
the superanatant was collected into 1 ml vials and
prepared for use in HPLC. The absorbances of each
vitamin were measured at 202 nm for sterols, 235
nm for K1, tocopherol, D2, D3, tocopherol acetate,
and 215 nm for retinol and retinol, using Supelcosil
TM LC18 (2504.6 mm, 5 m, Sigma, USA) as a
column in the study. It was discovered that it was
220 nm for retinol acetate. The Class Vp 6.1
program was used, and the findings were expressed
in terms of g/g (Bahsi, 2008; Kiirsat et al., 2011).

3. Results

When the flavonoid results of Dicranum species are
examined, it is seen that they are generally low
(Table 2). However, it is seen that D. majus has a
relatively higher content of rutin (2.5 pg/g) and
catechin (5.86 ng/g). At the same time, the amount
of catechin (6.33 pg/g) of D. fusecens was found to
be higher than other species. In addition, the routine
content of D. scoparium was found to be 1.5 pg/g.

Table 2. The flavonoid contents of studied Dicranum species

Taxa Ru. | My. | Mo. Q. K. C. N. Na. | Re.
D. majus 2.5 0.1 - - 0.1 | 586 |- - -
D. fuscescens 0.03 | 0.36 | - 0.03 | - 6.33 | - 0.03 | 0.03
D. polysetum 0.3 0.03 | - 0.03 | - - 0.03 | 0.03 | -
D. scoparium 15 0.1 0.03 | 0.03 | - - 0.1 0.03 | -
D. tauricum 0.03 1066 |1 0.03 | - - 0.1 - -

Abbreviations: Rutin (Ru), Myricetin (My), Morin (Mo), Quercetin (Q), Kaempferol (K), Catechin (C),

Naringin (N), Naringenin (Na), Resvearatrol (Re).

Considering the phenolic acid results (pg/g) of
Dicranum species; In terms of vanillic acid, D.
tauricum (44.83 pug/g) ranks first, while D.
scoparium (21.93 pg/g) ranks second. These

include D. polysetum (16.63 ug/g), D. majus (14.00
pg/g) and D. fuscencens (11.96 pg/g). In terms of
caffeic acid, D. tauricum (1.76 pg/g) and D.
scoparium (1.16 pg/g) are in the first two places. In
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terms of caffeic acid, ferulic acid, rosmarinic acid,
it is seen that D. fuscencens is significantly higher
than other Dicranum species. It is seen that the
species belonging to the other Dicranum (D. majus,
D. polysetum, D. scoparium, D. tauricum) are close
to each other in terms of the specified fatty acids
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ratios. In terms of gallic acid, it is seen that the ratios
of species belonging to the Dicranum are higher
than other aists (vanilic acid, cinnamic acid, caffeic
acid, ferulic acid and rosmarinic acid). In terms of
gallic acid ratio, the highest taxon is D. polysetum,
while the lowest taxon is D. fuscencens (Table 3).

Table 3. The phenolic acid contents of studied Dicranum species

Taxa V. Ci. Ca. F. R. G.
D. majus 14.00 | 0.13 | 1.13 0.76 0.53 61.16
D. fuscescens | 11.96 | 0.06 | 48.66 | 31.76 | 41.76 | 52.96
D. polysetum 16.63 | - 1.53 13.6 0.06 79.16
D. scoparium | 21.93 | 0.23 | 1.16 1.13 0.46 63.1
D. tauricum 4483 | 0.8 1.76 3.23 0.03 60.23

Abbreviations: Vannilic acid (V), Cinnamik acid (Ci), Caffeic acid (Ca), Ferulic acid (F), Rosmarinic acid

(R), Gallic acid (G).

The taxon with the highest ratio in 50 pl and 100 pl
is D. majus, whereas the taxon with the highest ratio
in 250 pl is D. fuscencens, according to the DPPH
radical reduction method results (%) of species
belonging to the Dicranum. Again, it is clear that D.
fuscencens is the second taxon with the highest ratio
in 50 pl and 100 pl, and D. tauricum is the third
taxon. D. majus and D. tauricum are the second and
third taxa in 250 pl with the highest ratio,
respectively. D. polysetum and D. scoparium had
lower ratios in 50 pl, 100 pl, and 250 pl than other
Dicranum species (Table 4).

Table 4. The DPPH radical scavenging activities
of studied Dicranum species

Taxa 50pl | 100l | 250 pl
D. majus 30.35 | 79.05 85.22
D. fuscescens | 9.5 67.15 86.96
D. polysetum | 2.33 14.28 48.92
D. scoparium | 3.14 4.38 52.59
D. tauricum 5.8 37.56 77.59

It can be seen that when it comes to -tocopherol
ratios, D. scoparium comes in first and D. tauricum
comes in second, and they are both much higher
than D. polysetum and D. majus. Despite D. majus
taking the top spot in K1 ratios, there isn't much of
a difference between those ratios and those of other
Dicranum species. D. scoparium comes in second,
D. polysetum comes in third when it comes to
ergosterol values. D. tauricum comes in first. In
terms of species and ratios, the values for
stigmasterol and beta-sitosterol rank similarly to
those for ergosterol. With their respective ratios, D.
tauricum, D. scoparium, and D. polysetum rank in
the top three (Table 5.). D. polysetum comes in
third, D. scoparium comes in second, and D.
tauricum comes in top in terms of ergosterol levels.
Ergosterol values rank similarly to stigmasterol and
B-sitosterol values in terms of species and ratios.
The top three with regard to ratios are D. tauricum,
D. scoparium, and D. polysetum (Table 5.).

Table 5. The lipide-soluble vitamin and sterol contents of studied Dicranum species.

Taxa R. | Ra. K2 | Rt. | D2 | D3 At. K1l E. S. Bs.
D. majus - - - 02 102 |- 0.03 |053]383 [353 |05
D. fuscescens | - - - 0.13 | - 02 |- 0.23 ] 0.2 45.16 | 1.16
D. polysetum | - - 026 | 043 ]0.23 | - 0.2 036 | 22.7 |4486 | 173
D. scoparium | - - - 08 |294 012 |4.65 0.12 | 30.9 40.75 | 33.7
D. tauricum - - 035 | 045|062 | 0.3 | 3425 | 0.22 | 56.22 | 46.05 | 36.82

Abbreviations: Retinol (R), Retinol acetate (Ra), R-tocopherol (Rt), A-tocopherol (At), Ergosterol (E),

Stigmasterol (S), B-sitosterol (Bs).

When comparing the fatty acid data of several
Dicranum species, D. tauricum appears to be at the
top in terms of various fatty acid values (8:0, 12:0,
14:0, 14:1, 15:0, 16:0, 18:0, 18:1, 20:3, 24:1). In
comparison to other ratios, those having a value of
16:0 are much greater. Dicranum tauricum (26.44
%) and D. fuscencens (9.8 %) are the two taxa with

the highest and lowest values, respectively. Another
interesting factor is the high ratio of 22:0. D.
fuscencens (45.24 %), D. majus (37.16 %), D.
scoparium (16.56 %), D. polysetum (9.74 %), and
D. tauricum (0.87 %) are the taxa with the largest
amounts in this value, respectively (Table 6).
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Table 6. The fatty acid compositions (ug/g) of studied Dicranum species.
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Fatty acids 6:00

' _ _ _ _ _ _ _ _ _ _ | 181 | 18:1 | 182 | 18:3 | 18:3 A1 201 | 20:3 | 20:4 | 20:5 A | 221 | 2256 | 241
T 80 | 120 | 140 | 141 | 150 | 151 | 16:0 | 16:1n7 | 17:0 | 17:1 | 180 | “ 5 | 0 | o | e 1200 U9 | o o | e | 220 | S S| 230 | g
D. majus 026 | 048 | 0.2 0.49 | 046 | 0.24 | 044 | 13.19 | 3.68 035 | 087 |28 |98 |- 1158 | 155 | 519 | - 263 | 2.3 0.88 | - 37.16 | - 132 | - -
D.fuscescens | 941 | 099 | 1.25 |04 | 039 | 019 | 103 | 98 15 0.05 | 0.35 | 3.68 | 6.05 764 | 151 | 839 | 1.62 | 229 | 3.07 | 1.22 | 05 | 45.24 1.25 | - 0.15
D. polysetum 049 | - 066 | 087 | 056 | - 052 | 22.18 | 6.27 - 22 | 495 | 856 | - 11.20 | 2.95 | 2.35 | - 175 | 2.23 | - - 974 |543]31 |- 1.57
D.scoparium | 934 | 02 | 204 | 097 | 108 | 025 | 0.33 | 1654 | 5.66 14 168 | 31 | 362 | 12269 1.74 | 349 | - 396 | 323 | 124 | - 1656 | 1.16 | 6.31 | - 0.79
D. tauricum 022 | 144 | 156 |59 | 192 | 115 |- 26.44 | 3.84 08 | 119 | 6.76 | 14.67 2.7 162 | 1.38 | - 3.15 | 1218 | - - 087 | 407 | 298 | 068 | 2562
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4. Discussion and Conclusion

Since bryophytes are morphologically very small,
difficult to collect in big quantities, and difficult to
diagnose  under  the  microscope, their
phytochemical contents have not been researched
for a long time (Asakawa et al., 2013). In addition,
bryophytes have been acknowledged as having little
nutritional significance, and it has been shown that
when individuals review older material, they do not
consider them to be nutrients. However,
bryophytes, particularly in China, have been
utilized to treat a variety of illnesses like snakebites,
TB, and external wounds (Garnier et al., 1969;
Suire, 1975; Ding, 1982; Ando and Matsuo, 1984;
Asakawa, 1999). But new research has revealed that
bryophytes contain a significant number of
biologically active compounds (Klavina, 2015).
According to the bryophyte species, the extracts
from bryophytes have antioxidant action and
include considerable amounts of polyphenolic
chemicals (Singh et al., 2006; Cheng et al., 2012;
Fu et al., 2012; Asakawa et al., 2013). especially
bryophytes; It is underlined that it has cytotoxic
activities against cancer cells as well as antifungal,
antiviral, antibacterial, and neuroprotective
characteristics (Spjut et al., 1986; Cheng et al.,
2012). According to reports, bryophytes include
flavonoids as well as alkanes, triterpenes, and
highly unsaturated fatty acids (Asakawa, 1982;
Asakawa et al., 2013). According to Chandra et al.
(2016), lipids, proteins, organic acids, and fatty
acids are only a few of the bioactive components
found in bryophytes. The presence of terpenoids,
steroids, polyphenols, aliphatic chemicals, lipids,
proteins, organic acids, and fatty acids has been
claimed to be present in bryophytes (Chandra et al.,
2016).

In this study, five different species of the Dicranum,
D. majus, D. fuscencens, D. polysetum, D.
scoparium and D. tauricum were examined for their
flavonoid and phenolic acid compounds, flavonoid
and phenolic acid compounds, radical and phenolic
acid capacities, and radical and fat reduction in
order to help determine the phytochemical content
of bryophytes in the an analysis of acid
compositions was done. The saturated fatty acid
composition of five Dicranum species was
examined in this study, and it was found that they
contain Margaric acid (C17:0), Stearic acid
(C18:0), and Behenic acid (C22:0) in addition to
Caproic acid (C6:0), Caprylic acid (C8:0), Lauric
acid (C6:0), Myristic acid (C14:0), and Palmitic
acid (C16:0). The five Dicranum species that were
investigated have palmitic acid (C16:0) as the
predominant saturated fatty acid (9.8-26.44%).
Stearic acid is noticeable (2.8-6.76%) as the second
unsaturated fatty acid. D. tauricum was found to be

the species among the five Dicranum species with
the highest concentration of fatty acids, mostly
unsaturated ones (palmitic acid and stearic acid).
For the five species examined, the unsaturated fatty
acids oleic acid (C18:1 n9), linoleic acid (C18:2 n6),
-linolenic acid (C18:3 n6), -linolenic acid (C18:3
n3), gondoic acid (C20:1 n9), docohexanoic acid
(C22:6 n3), and ner Oleic acid (C18:1 n9) content
is represented by D. taruicum (14.67%), linoleic
acid (C18:2 n6) content by D. majus (11.58%), and
D. polysetum (11.20%). D. fuscescens had a higher
concentration of -linolenic acid (C18:3 n3) than the
other two plants (8.39%). Xian'en et al. (2006)
showed that D. caesium contains large
concentrations of the fatty acids dodecanoic acid,
tetradecanoic acid, hexadecanoic acid, and
octadecanoic acid. According to Xian'en et al.
(2006), the fatty acid content of bryophytes can play
a significant role in industrial food production and
food studies. In their study from 1994, Dembitsky
and Rezenka discovered that bryophytes contain 86
fatty acids, of which 27 are saturated fatty acids.
The researchers also discovered that these fatty
acids include monoenoic acid, dienoic acid, trienoic
acid, and tetraenoic acids (Dembitsky and Rezenka,
1994). Alkanes, triterpenes, and highly unsaturated
fatty acids have all been identified in bryophytes
(Asakawa, 1982; Asakawa et al., 2013).

The examined species do not exhibit high levels of
lipid-soluble vitamin content, as can be seen (Table
5). All five of the investigated species either don't
contain any lipid-soluble vitamin content at all or
have very little of it. Additionally, it was found that
the species were richer in stigmasterol (35.3-46.05
g/g) when the sterol contents were investigated.
Dicranum majus (3.83 g/g; 0.5 g/g) and D.
fuscencens (0.2 g/g; 1.16 g/g) are found to have
lower levels of ergosterol and -sitosterol,
respectively. The highest concentrations of
ergosterol (56.22 g/g) and beta-sitosterol (36.82
g/g) were found in D. tauricum. Chiu et al. (1985)
studied the primary sterols-dihydrobrassicasterol,
sitosterol, stigmasterol, and clionasterol-found in
bryophytes. In a different study, researchers
discovered that bryophytes produce considerable
levels of vitamins E and K as well as squalene,
plastoquinone, and plastohydroquinone (Asakawa
and Ludwiczuk, 1981).

Low levels of flavonoid content were discovered in
the investigation (Table 2). D. fuscescens and D.
majus both have relatively low routine (2.5 g/g) and
catechin (5.86 g/g) contents, as well as catechin
(6.33 g/g) contents. Examining the phenolic acid
findings reveals that the species are particularly rich
in vanillic acid (11.9-44.83 g/g) and gallic acid
(52.96-79.16 g/g). D. fuscescens contains
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significant amounts of gallic acid (52.96 g/g),
rosmarinic acid (41.76 g/g), caffeic acid (48.66 g/g),
and ferulic acid (31.76 g/g). seen. It can be shown
that Dicranum polysetum has high levels of gallic
acid (13.6 g/g) and ferulic acid. Cinnamic acid
levels in the examined species were found to be
either nonexistent or extremely low. According to
reports, bryophytes include aromatic chemicals
such bibenzyl, benzoate, and cinnamate, as well as
bioflavonoids, terpenes, terpenoids, and flavonoids
(Asakawa, 2007; Mishra et al., 2014). According to
Klavina's (2015) research, bryophytes have a strong
antioxidant potential and contain significant
amounts of polyphenolic chemicals. Although
research on phylogeny and metabolism place a lot
of emphasis on flavonoids, it is well known that
there are very few studies on the metabolites of
bryophytes, particularly on flavonoid compounds
(Wang et al., 2017). In 2017, Wang et al. conducted
one of the first significant investigations on the
flavonoid content of bryophytes, which makes their
study significant. The amount of total flavonoid in
the 90 samples that were examined ranged from 1.8
to 22.3 mg/g, according to the researchers.
Additionally,  researchers  discovered that
bryophytes cultivated at lower elevations have more
flavonoids than those grown at higher elevations
(Wang et al.,, 2017). At the same time, it was
discovered that comparatively ancient bryophytes
contained higher flavonoids when the findings of
this study were assessed in terms of the association
between total flavonoid levels and plant phylogeny
(Wang et al., 2017). According to a study of Ertiirk
et al. (2015), hydroxyflavonoids, dihydroflavonol
polycyclic aromatic hydrocarbons, hypogenols, and
bioflavonoids are all found in bryophytes.

The 250 pl outcomes of this investigation (48.92-
86.96%) are high when the DPPH radical reduction
data are reviewed. Except for D. majus (30.35%),
the values of the DPPH radical findings with 50 pl
of the study were determined to be low. It can be
observed from the analysis of the DPPH radical
reduction results for 100 pl that the values for D.
scoparium (4.38%) and D. polysetum (14.28%) are
low. D. majus got the highest results for all three
concentrations among the examined species. Some
bryophyte species examined in a different study by
Chobot et al. (2008) demonstrated radical reduction
abilities and antioxidant capacity activities,
although it was noted that there was no significant
relationship between this condition and total
phenolic content.

The Note: This study is based on the first author’s
thesis, “Biochemical properties of several species of
Dicranum Hedw. (Bryoophyta)”.
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The Scope of Anatolian Bryology

Anatolian Bryology, related to mosses, liverworts and hornworts, publishes original research articles on
morphology, ultrastructure, diversity, distribution, conservation, threatened species and their habitats,
genetics, biotechnology, systematic, evolution phytogeography, ecology, environmental management, and
interrelationship among of the bryophytes.

Descriptive or experimental studies presenting clear research questions are accepted. The submitted paper
must be original and unpublished and not under consideration for publication elsewhere. Manuscripts in
English or in Turkish languages are welcome. Printed in Turkey. This journal is published two times a year,
open access, and free.

Articles that do not comply or with the rules of subjects outside the scope of the journal will be rejected
without peer review process. Each accepted article which fulfill the objective and scope of the journal,
required to submit author's copyright transfer form duly signed by all authors to the editor prior to
publication. All correspondences related to the publication process of the journal should be made by e-mail
in the Internet environment. Contribution is open to researchers of all nationalities.

1. Research articles: Original research in various fields of bryophyte will be evaluated as research
articles.

2. Research notes: These include articles such as preliminary notes on a study or manuscripts on the
morphological, anatomical, cytological, chemical, and other properties of bryophyte species.

3. Reviews: Reviews of recent developments, improvements, discoveries, and ideas in various fields
of bryophyte will be requested by the editor or advisory board.

4. Letters to the editor: These include opinions, comments relating to the publishing policy of the
Turkish Journal of Botany, news, and suggestions. Letters are not to exceed one journal page.

Author Guidelines
Preparation of Manuscript

Style and format: Manuscripts should be double-spaced with 3-cm margins on all sides of the page, in
Times New Roman font. Every page of the manuscript, including the title page, references, tables, etc.,
should be numbered. All copies of the manuscript should also have line numbers starting with 1 on each
consecutive page. Manuscripts must be written in English and in Turkish. Contributors who are not native
English speakers are strongly advised to ensure that a colleague fluent in the English language or a
professional language editor has reviewed their manuscript. Concise English without jargon should be used.
Repetitive use of long sentences and passive voice should be avoided. It is strongly recommended that the
text be run through computer spelling and grammar programs. Either British or American spelling is
acceptable but must be consistent throughout.

Symbols, units, and abbreviations: In general, the journal follows the conventions of Scientific Style and
Format, The CSE Manual for Authors, Editors, and Publishers, Council of Science Editors, Reston, VA,
USA (7" ed.). If symbols such as %, y, n, or v are used, they should be added using the Symbols menu of
Word. Degree symbols (°) must be used from the Symbol menu, not superscripted letter o or number 0.
Multiplication symbols must be used (%), not the letter x. Spaces must be inserted between numbers and
units (e.g., 3 kg) and between numbers and mathematical symbols (+, —, x, =, <, >), but not between
numbers and percent symbols (e.g., 45%). Please use Sl units. Generally, all numbers should be given as
numerals (e.g., “In 2 previous studies...”); please consult the above-mentioned style manual for full details.
All abbreviations and acronyms should be defined at first mention. Latin terms such as et al., in vitro, or in
situ should not be italicized.

Manuscript content: Research articles should be divided into the following sections. Principal sections
should be numbered consecutively (1. Introduction, 2. Materials and Methods, 3. Findings, 4. Results and
Dicussion etc.) and subsections should be numbered 1.1., 1.2., etc.



Since January 1st, 2017, "Anatolian Bryology" uses the iThenticate screening service to verify the
authenticity of content submitted before publication. The iThenticate software checks submissions against
millions of published research papers, documents on the web and other relevant sources. Authors can also
use iThenticate to screen their work before submission by visiting http://www.ithenticate.com

The overall similarity index for submitted manuscript should be less than 20% (Except for taxa list and
bibliography). This journal has used iThenticate (Plagiarism Detection Software).

Ethical Rules and Responsibilities

The editorial and publication processes of the journal are shaped in accordance with the guidelines of) the
Council of Science Editors (CSE), the Committee on Publication Ethics (COPE), the European Association
of Science Editors (EASE), and National Information Standards Organization (N1SO). Anatolian Bryology
conforms to the Principles of Transparency and Best Practice in Scholarly Publishing
(https://doaj.org/bestpractice).

Title and contact information
The first page should contain the full title in sentence case (e.g., The response of the xerophytic plant
Syntrichia caninervis var. gypsophila (J.J. Amann ex G. Roth) Ochyra to salt and drought stresses: the role
of the antioxidant defence system), the full names (last names fully capitalized) and affiliations of all
authors (Department, Faculty, University, City, Country), and the contact e-mail address for the clearly
identified corresponding author.

Abstract
The abstract should provide clear information about the research and the results obtained, and should not
exceed 200 words.

Keywords

Please provide 3-10 key words or phrases to enable retrieval and indexing. Acronyms should be avoided.
In order to establish a standard terminology in the keywords and to enable the researchers to access the
articles in an easy way, scientific articles should have the appropriate number of keywords in the appropriate
quality and standard terminology. Scientific keywords in the article should be selected from Turkey Science
Terms. In this regard: http://www.bilimterimleri.com can be used.

1. Introduction

This should argue the case for your study, outlining only essential background, and should not include the
findings or the conclusions. It should not be a review of the subject area, but should finish with a clear
statement of the question being addressed.

2. Materials and Methods
Please provide concise but complete information about the materials and the analytical and statistical
procedures used. This part should be as clear as possible to enable other scientists to repeat the research
presented. Brand names and company locations should be supplied for all mentioned equipment,
instruments, chemicals, etc.

3. Findings
Station information and plant list etc.

4. Results and Discussion

The same data or information given in a Table must not be repeated in a Figure and vice versa. It is not
acceptable to repeat extensively the numbers from Tables in the text or to give lengthy explanations of
Tables or Figures. Statements from the Introduction and Finding sections should not be repeated here. The
final paragraph should highlight the main conclusions of the study.

Acknowledgements and/or disclaimers, if any
Names of funding organizations should be written in full.

References
References should be cited in the text by the last name(s) of the author(s) and year of publication with a
comma between them: for example, (Ursavas, 2014) or (Ursavas and Kegeli, 2012). If the citation is the
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subject of the sentence, only the date should be given in parentheses: “According to Ursavas (2012)...” For
citation of references with 3 or more authors, only the first author’s name followed by et al. (not italicized)
should be used: (Abay et al., 2002). If there is more than one reference in the same year for the same author,
please add the letters a, b, etc. to the year: (Kegeli et al., 2004a, 2004b). References should be listed in the
text chronologically, separated by semicolons: (Abay, 2000; Kegeli et al., 2003; Ursavas and Oren,
2012). Website references should be (URL1, URL2, ...). Do not include personal communications,
unpublished data, or other unpublished materials as references, although such material may be inserted (in
parentheses) in the text. In the case of publications in languages other than English, the published English
title should be provided if one exists, with an annotation such as “(article in Turkish with an abstract in
English)”. If the publication was not published with an English title, provide the original title only; do not
provide a self-translation. References should be listed alphabetically at the end of the text without
numbering. All authors should be included in reference lists unless there are 10 or more, in which case only
the first 10 should be given, followed by ‘et al.’. The manuscript should be checked carefully to ensure that
the spellings of the authors’ names and the years are exactly the same in the text as given in the reference
list. References should be formatted as follows (please note the punctuation and capitalization):

Journal articles: Short Journal titles should be written clearly, without abbreviation. Abbreviation can be
used in long journal titles.

Ursavas S. Cetin B. 2012. Seligeria donniana (Sm.) Mill. Hal. (Seligeriaceac) a new record to the
bryophyte flora of Turkey. Biological Diversity and Conservation. 5:2, 70-72.

Books
Smith A.J.E. 1990. The liverworts of Britain and Ireland. Cambridge University Press. London.

Chapters in books
Ursavas S. Cetin B. 2013. Contribution to the Moss Flora of Kizildag (Isparta) National Park in Turkey.
Current Progress in Biological Research. Silva-Opps M. Editor(s). Rijeka, Croatia. pp. 41-70.

Web sites (no print version):

URLL1. Missouri Botanical Garden. 2016. Website: http://www.tropicos.org/Project/IPCN [Accessed: 00
Month 2008].

URL2. Missouri Botanical Garden. 2018. Website: http://www.tropicos.org/Name/35147246 [Accessed:
00 Month 2008].

Tables and Figures:
All illustrations (photographs, drawings, graphs, etc.), not including tables, must be labelled “Figure.”
Figures must be submitted both in the manuscript and as separate files.

All tables and figures must have a caption and/or legend and be numbered (e.g., Table 1, Figure 2), unless
there is only one table or figure, in which case it should be labelled “Table” or “Figure” with no numbering.
Captions must be written in sentence case (e.g., macroscopic appearance of the samples.). The font used in
the figures should be Times New Roman. If symbols such as X, u, 1, or v are used, they should be added
using the Symbols menu of Word

All tables and figures must be numbered consecutively as they are referred to in the text. Please refer to
tables and figures with capitalization and unabbreviated (e.g., “As shown in Figure 2...”, and not “Fig. 2”
or “figure 2”). The tables and figures themselves should be given at the end of the text only, after the
references, not in the running text.

The resolution of images should not be less than 118 pixels/cm when width is set to 16 cm. Images must
be scanned at 1200 dpi resolution and submitted in jpeg. or tiff. format.

Graphs and diagrams must be drawn with a line weight between 0.5 and 1 point. Graphs and diagrams with
a line weight of less than 0.5 point or more than 1 point are not accepted. Scanned or photocopied graphs
and diagrams are not accepted.

Charts must be prepared in 2 dimensions unless required by the data used. Charts unnecessarily prepared
in 3 dimensions are not accepted.


http://www.tropicos.org/Name/35147246

Figures that are charts, diagrams, or drawings must be submitted in a modifiable format, i.e. our graphics
personnel should be able to modify them. Therefore, if the program with which the figure is drawn has a
“save as” option, it must be saved as *.ai or *.pdf. If the “save as” option does not include these extensions,
the figure must be copied and pasted into a blank Microsoft Word document as an editable object. It must
not be pasted as an image file (tiff, jpeg, or eps) unless it is a photograph.

Tables and figures, including caption, title, column heads, and footnotes, must not exceed 16 x 20 cm and
should be no smaller than 8 cm in width. For all tables, please use Word’s “Create Table” feature, with no
tabbed text or tables created with spaces and drawn lines. Please do not duplicate information that is already
presented in the figures.

Tables must be clearly typed, each on a separate sheet, and double-spaced. Tables may be continued on
another sheet if necessary, but the dimensions stated above still apply.

Correspondence Address

Manuscripts can only be submitted through our online system. Other correspondence may be directed to:
E-mail: anatolianbryology@gmail.com, serhatursavas@gmail.com

or Dr. Serhat URSAVAS Cankir1 Karatekin University, Faculty of Forestry, Department of Forest
engineering, Department of Forest Botany, Anatolian Bryology. 18200 Cankiri/TURKEY
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Anatolian Briyoloji Dergisinin Kapsami

Anadolu Briyoloji Dergisi, karayosunu, cigerotlari ve boynuzsu cigerotlar ile ilgili degisik alanlarda
yapilan, morfolojik, mikroskobik yapilari, biyolojik gesitlilik, koruma, biyoteknoloji, ¢evre diizenleme,
tehlike altindaki tiirler, tehlike altindaki habitatlari, sistematik, vejetasyon, ekoloji, biyocografya, genetik
ve tlim briyofitler arasindaki iliskileri konu alan orijinal makaleleri yayinlar. Tanimlayici ya da deneysel
ve sonuglari net olarak belirlenmis deneysel caligmalar kabul edilir. Makale yazim dili Tiirk¢e veya
Ingilizcedir. Yayimlanmak iizere gonderilen yazi orijinal, daha &nce hicbir yerde yaymlanmamis olmali
veya islem goriiyor olmamalidir. Yaymlanma yeri Tiirkiye’dir. Bu dergi yilda iki say1 yayinlanir, erigime
acik ve iicretsizdir.

Dergi yazim kurallarina uymayan veya derginin kapsami disindaki konulardan olusan makaleler hakem
degerlendirme siirecine girmeden reddedilir. Her makale i¢in, gerekli kurallara gére doldurulmus ve yazar
veya yazarlarin hepsi tarafindan imzalanmig olan Telif Hakki Devir Formu, makale yaymlanmadan 6nce
dergi editoriine gonderilmelidir. Dergiye gonderilecek makaleler ve siireg ile ilgili her tiirlii yazigmalar,
dogrudan internet ortaminda elektronik posta ile yapilmalidir. Dergi tiim milletlerdeki arastirmacilara
aciktir. Makalelerin agagidaki sekilleri dikkate alinacaktir.

1. Arastirma makaleleri: Briyofitlerin ¢esitli alanlarindaki 0zgiin arastirma makaleleri
degerlendirilecektir.

2. Arastirma notlari: Bunlar morfolojik, anatomik, sitolojik, kimyasal bir ¢aligma ya da arastirma
notlar iizerinde 6n bilgiler ve briyofit tiirlerinin diger 6zellikleri gibi makaleler yer alir.

3. Yorumlar: Editor veya danigman kurulu tarafindan talep edilecek; briyofitler ile alakali ¢esitli
alanlardaki son ilerlemeler, gelismeler, kesifler yorumlar ve fikirlerdir.

4. Editore Mektuplar: Bunlar; Anadolu Briyoloji Dergisinin yayin politikalarina iligkin, goriisleri,
yorumlari igerir. Yazilar bir dergi sayfasini gegmez.

Yazar Rehberi
Makalenin hazirlanmasi

Stil ve bicim: Makale cift satir araligi ve sayfanin her tarafindan 3 cm kenar boslugu birakilarak Times
New Roman formatinda yazilmalidir. Makalelerin her sayfast baslik, kaynaklar, tablolar, vb.
numaralandirilmalidir. Makalelerin her sayfasi, satir numarasi 1 ile baglamak kaydiyla numaralandirilir.
Makaleler ingilizce veya Tiirkce yazilabilir. Anadili ingilizce olmayan yazarlar igin; Bir dil editdriine veya
akic1 bir sekilde Ingilizceyi konusabilen bir meslektasindan yardim almalar1 tavsiye edilir. Kullanilan
kelimelerde argo olmaksizin 6z ingilizce kullanilmalidir. Uzun ciimle ve edilgen yapilardan kaginilmalidir.
Eserin bilgisayar programi kullanilarak imla ve dilbilgisi kurallarmna uygun olup olmadigi kontrol
edilmelidir. Makalenin tamami Ingilizce (Amerikan) yazim kurali ile tutarli olmalidir.

Semboller, birimler ve kisaltmalar: Genel olarak dergi kurallari, Yazarlar i¢in CSE Kilavuzu, Editor ve
Yonetim Kurulu, VA, ABD. ve Yayncilar i¢in vb. bilimsel stil ve format kullanilmalidir. Eger x, p, n, or
v gibi semboller kullanilacaksa Word semboller meniisii kullanilarak eklenmelidir. Derece sembolleri (°),
klavye iizerindeki o veya O kullanilarak degil semboller meniisii kullanilarak olusturulmalidir. Carpma
sembolleri (%), harfi degil x sembolii kullaniimalidir. Alansal ifadeler say1 ve birimler arasina (Or. 3 kg),
yine ayni sekilde numara ve matematik sembolleri (+, -, X, =, <,>) arasina konulmalidir fakat say1 ve yiizde
sembolleri kullanilacaksa Ingilizce makalelerde rakamdan sonra yiizde isareti (Or. 45%) konulmalidir.
Genellikle tiim sayilar (6r. “2 0nceki ¢aligmada”...) rakam olarak verilmelidir. Liitfen tiim ayrintilar i¢in
yukaridaki yazim kilavuzunu inceleyiniz. Tiim aciklamalar ve kisaltmalar ilk gectigi yerde belirtilmelidir.
Latince olan bazi terimler 6rnegin: et al., in vitro ya da in situ Latince yazilmamaldir.

Makale icerigi: Arastirma makalelerini su boliimlere ayrilmasi tavsiye edilir: Ana boliimler (1. Giris, 2.
Materyal ve Metot, 3. Bulgular, 4. Tartigma ve Sonug vb.) ve alt boliimler 1.1., 1.2., vb. numaral1 olmasi
gerekir.



01 Ocak 2017 tarihinden itibaren, dergimize gonderilen tiim makalelerin 6zglinliigiiniin tespit edilmesi
amaciyla iThenticate (Intihali Engelleme) Yazilim’inda tarama hizmeti kullanilmaktadir. iThenticate
yazilimi aracilig1 ile web lizerinde ve diger kaynaklar tizerinde yayinlanmis makale ve dokiimanlar arasinda
makale Ozgiinlilk kontrolii yapilmaktadir. Yazarlar, http://www.ithenticate.com web adresini ziyaret
ederek makalelerini dergimize gondermeden once 6zglinliik kontrolii yapabilirler.

Anatolian Bryology dergisine sunulan ¢alismalarin benzerlik oran1 %20'nin (Tiir listesi ve kaynakea haric)
altinda olmalidir.

Etik Kurallar ve Sorumluluklar

Derginin editorliigii ve yayinlanma siirecleri, Bilim Editorleri Konseyi (CSE), Yayin Etigi Komitesi
(COPE), Avrupa Bilim Editorleri Birligi (EASE) ve Ulusal Bilgi Standartlar1 Orgiitii'niin kurallara uygun
olarak sekillendirilmistir (NISO). Anatolian Bryology Dergisi Bilimsel Yayincilikta Seffaflik ve Etik
Kurallar ilkelerine uygun bir sekilde yayin yapmaktadir (https://doaj.org/bestpractice).

Bashk ve iletisim bilgileri: Makalenin baslig1 tiim metni 6zetler nitelikte olmalidir (Or: Kurakeil bir bitki
olan Syntrichia caninervis var. gypsophila (J.J. Amann ex G. Roth) Ochyra’nin tuz ve kuraklik stresine
tepkisi: antioksidan savunma sisteminin rolil). Tiim yazarlarin tam isimleri (Ad1 Soyadi tam harflerle), tim
yazarlarin bagl olduklar1 birim (Universite, Fakiilte, Béliim, Sehir, Ulke) ve sorumlu yazar i¢in acikca
belirtilmis e-mail adresi.

Oz
Ozet elde edilen aragtirma ve sonuglar1 hakkinda net bilgiler vermelidir ve 200 kelimeyi gegmemelidir.

Anahtar kelimeler:

Erisim ve indekslemeleri etkinlestirmek i¢in 3-10 anahtar kelime veriniz ve baglik ile ayni olmamasina
dikkat ediniz. Kisaltma kullanmayiniz.

Anahtar kelimelerde standart bir terminoloji olusturulmasi ve arastirmacilarin makalelere kolay bir sekilde
ulasabilmeleri icin, bilimsel makalelerde uygun sayida, uygun nitelikte ve standart terminolojide anahtar
kelimeler bulunmasi gereklidir. Bilimsel makalelerdeki anahtar kelimelerin, Tiirkiye Bilim Terimleri arasindan
secilmelidir. Bu konuda: http://www.bilimterimleri.com adresinden yararlanilabilir.

1. Giris

Calismanin olgusunu savunmaniz, sadece arka planda yapilan ¢aligmalar1 6zetlemeniz gerekir. Sonug ve
bulgular gibi kisimlar1 igermemelidir. Caligilan konunuz yorumu olmamali fakat sorun net bir sekilde ele
almarak belirtilmedir.

2. Materyal ve Metot

Materyal ve kullanilan analitik ve istatistiksel islemler hakkinda kisa ama net bilgi veriniz. Bu bolim
miimkiin oldugunca agik olmali yapilan ¢alismalar tekrarlanmamali. Yapilan ¢aligma ile alakali marka
isimleri, sirketin yerleri, belirtilen tiim ekipman, alet, kimyasallar, vb. verilmelidir.

3. Bulgular
istasyon bilgileri, bitki listesi, vb.

4. Tartisma ve Sonug

Sonug kisminda sekil veya tabloda verilen bilgiler oldugu gibi tekrar edilmemelidir. Tablo veya sekilleri
icerisinde yer alan verileri uzun uzadiya tekrarlamak kabul edilemez. Giris ve bulgular boliimiindeki
tablolar burada yeniden verilmemelidir. Son paragrafta ¢aligmanin ana sonuglarina vurgu yapmak gerekir.

Eger varsa: Tesekkiir ve/veya Feragatname vb.
Finansman kuruluglarinin isimleri tam olarak yazilmalidir.

Kaynaklar

Metin igerisinde kaynak belirtme, yazar veya yazarlarin soyadlar: (virgiil) makalenin yaymlandig: tarih
verilmelidir. Ornek: (Ursavas, 2014) veya (Ursavas ve Kegeli, 2014). Eger atif ciimle baginda verilecekse
sadece tarih parantez igerisinde verilmelidir. Ornek: “Ursavas (2012)’ye gore...”. Ug ve daha fazla
yazarlarin atiflar igin; ilk yazarin soyadi ve devaminda ve ark., (italik degil) kullanilir. Ornek: (Abay ve
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ark., 2002). Ayni yazarin ayni yil igerisinde birden fazla kaynagi varsa, liitfen yilsonuna a, b, ¢, gibi harf
ekleyin: (Kegeli ve ark., 2002a, 2002b). Kaynaklar kronolojik olarak siralanip kaynaklar noktali virgiil ile
ayrilmahdir: (Abay, 2000; Kegeli ve ark., 2003; Ursavas ve Oren, 2012). Web sitesi atiflar1 (URL1, URL2,
...) olmalidir. Kisisel iletisim ile yayinlanmamis herhangi bir veriyi kaynak olarak kullanmayin ancak metin
igerisinde (parantez igerisinde) verilebilir. Ingilizce dili disinda yayinlanan bir makaleniz varsa makalenin
Ingilizce bashg1 verilmeli, parantez icerisinde (Tiirk¢e makale, 6zet Ingilizce) gibi bir agiklama ile
belirtilmelidir. Eger yaymlanan makalenin ingilizce bir baslig1 yoksa sadece orijinal baslik verilmeli geviri
yapilmamalidir. Kaynaklar numaralandirilmadan metnin sonunda alfabetik olarak listelenmis olmalidir.
Makalenin yazarlarinin 10 ve asagis1 tiimii verilmelidir, 10 yazardan fazla makalelerde ilk 10 yazar verilip
geri kalan yazarlar i¢in ve ark., yazilmalidir. Makalede kaynaklar listesinde verilen yazarlarin adlart
yazilislariin ve yayin yillarinin makale igerisindeki metin ile ayn1 olup olmadiginin dikkatlice kontroliinii
yapmiz. Kaynaklara agagidaki formatta yazilmalidir: (Liitfen harf ve noktalamaya dikkat edelim):

Dergi isimleri: Kisa dergi isimleri kisaltma yapilmadan agik¢a yazilmalidir. Uzun dergi isimlerinde
kisaltma kullanilabilir.

Ursavas S. Cetin B. 2012. Seligeria donniana (Sm.) Miill. Hal. (Seligeriaceae) a new record to the
bryophyte flora of Turkey. Biological Diversity and Conservation. 5:2, 70-72.

Kitaplar:
Smith A.J.E. 1990. The liverworts of Britain and Ireland. Cambridge University Press. London.

Kitap boliimii
Ursavag S. Cetin B. 2013. Contribution to the Moss Flora of Kizildag (Isparta) National Park in Turkey.
Current Progress in Biological Research. Silva-Opps M. Editor(s). Rijeka, Croatia. pp. 41-70.

Web sitesi (Basih degilse):

URLZ1. Missouri Botanical Garden. 2016. Website: http://www.tropicos.org/Project/IPCN [Erisim: 00 Ay
2008].

URL2. Missouri Botanical Garden. 2018. Website: http://www.tropicos.org/Name/35147246 [Erisim: 00
Ay 2008].

Tablolar ve Sekiller:
Tiim resimler (Fotograf, ¢izim, grafik vb.) tablolar hari¢ Sekil etiketi olmali. Sekiller hem makale icersinde
hem de ayr1 dosyalar olarak sunulmalidir.

Tiim tablo ve Sekiller bir baslik veya lejant1 olmali1 (Or: Tablo 1, Sekil 1) tiim makaledeki tablo ve sekiller
birden fazla ise hepsi sirastyla numaralandirilmalidir. Bagliklar ciimle halinde yazilmali (Or: Ornegin
mikroskobik goriintiisii.). Sekil ve tablolarda Times New Roman yazi tipi kullanilmalidir. Eger X, p, , ya
da v gibi semboller kullanilacaksa Word Semboller meniisii kullanilarak eklenmelidir.

Metin igerisindeki tiim sekil ve tablolarda atiflar ardigik olarak numaralandirilmalidir. Tiim tablo ve sekiller
biiyiik harfle ve kisaltma kullanmadan kullanilmalidir (Or: Sekil 2, Tablo 3 gibi, sekil 2 veya Tab. 3 gibi
degil). Tablo ve sekiller metin igerisindeki atiftan hemen sonra verilmelidir.

Resimlerin ¢oziiniirligii 118 piksel/cm den az ve 16 cm genisliginden fazla olmamalidir. Resimler 1200
dpi ¢oziiniirliikte taranmis ve jpeg veya tiff formatinda olmalidir.

Grafikler ve semalar 0.5 ve 1 nokta arasinda ki bir ¢izgi agirlig ile ¢izilmelidir. Grafikler ve semalar 0.5
ten az veya 1 den fazla ise kabul edilmez. Taranmig haldeki grafikler ve semalar kabul edilmezler.

Kullanilan verilerin gerekli olmadig: siirece 2 boyutlu grafikler kabul edilir. Gereksiz yere 3 boyutlu
hazirlanmig grafikler kabul edilmez.

Grafikler, temalar, ¢izimler veya rakamlar degistirilebilir bir formatta sunulmali biz basim asamasinda eger
onlar1 degistirmemiz gerekirse iizerinde degisiklik yapilabilmelidir.

Sekil ¢izilebilen hangi programi kullaniliyorsaniz kullanin farkli kaydet se¢enegi kullanarak *.ai veya *.pdf
seklinde kaydedilmesi gerekir. Eger kullandiginiz program farkli kaydet segenegi yoksa sekil kopyalanip


http://www.tropicos.org/Project/IPCN
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diizeltilebilir bos bir Microsoft Word belgesine yapistirilmasi gerekir. Bir fotograf veya resim dosyasi (
jpeg, tiff veya eps) olmadigi siirece grafikler veya temalar kopyala yapistir yapilmamalidir.

Tablo ve sekiller, ana baglik dahil, slitun bagliklar1 ve dipnotlar 16 x 20 cm gegmemeli ve genisligi 8 cm
den kiigiik olmamalidir. Olusturulan sekmesiz veya sekmeli, ¢izilen ¢izgiler veya bosluklardaki biitiin
tablolar i¢in liitfen Word’lin "Tablo Olustur" 6zelligini kullanin. Liitfen bilgileri ¢ogaltmayimiz zaten
sekiller igerisinde sunulmustur.

Tablolar agikca yazilmali ve her bir sayfada cift aralik kullanilmalidir. Tablolar gerekirse bir sonraki
sayfada devam edebilir ancak yukarida belirtilen boyutlar gecerli olmak kaydiyla.

Yazisma adresi:
Makaleler sadece ¢evrimigi sistem iizerinden sunulabilir. Diger yazigmalara yonelik
E-mail: anatolianbryology@gmail.com, serhatursavas@gmail.com
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