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polyanthos (L.) Corda) Against Human Periferal Blood Lymphocytes
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Abstract

Pale Liverwort-Chiloscyphus polyanthos is one of the most common aquatic liverworts that growing in or
near the watering streams and lakes. It typically formed extensive matting appearance in the water or on
the boulders in the water. In this study, Chiloscyphus polyanthos collected from the Erciyes Mountain
were extracted using ethyl acetate, methanol, and water-methanol solvents. Cytotoxic and genotoxic
effects of extracts against human peripheral blood lymphocytes were investigated. The genotoxic activity
was determined by using the Chromosome Aberration Test. The cytotoxic activities of the extracts were
determined by the Mitotic index (MI). The results showed that the extracts had cytotoxic effect and not
genotoxic effect. According to this result, we estimate that Chiloscyphus polyanthos can be used as
medicinal plant.

Keywords: Hepatophyta, Medicinal Plants, Chromosome Aberrations, Sister Chromatid Exchange.

Tiirk Soluk Cigerotu (Chiloscyphus polyanthos (L.) Corda)’nun insan Periferal Kan
Lenfositlerine Karsi Sitotoksik ve Genotoksik Aktivitesi

Oz

Chiloscyphus polyanthos, gollerde ve akarsularda su iginde veya su kenarinda yetisen en yaygin akuatik
cigerotlarindan biridir. Tipik olarak, su igerisinde veya su igindeki kayalarin iizerinde genis paspas
goriiniimii olusturur. Bu ¢alismada, Erciyes Dagi'ndan toplanan Chiloscyphus polyanthos, etil asetat,
metanol ve su-metanol ¢oziiciileri kullanilarak ekstre edildi. Ekstraktlarin insan periferal kan
lenfositlerine kars1 sitotoksik ve genotoksik etkileri arastirildi. Genotoksik aktivite, Kromozom
Aberrasyon Testi kullanilarak belirlendi. Ekstraktlarin sitotoksik aktiviteleri Mitotik indeks (MI) ile
belirlendi. Sonuglar ekstraktlarin sitotoksik etkiye sahip oldugunu, genotoksik etkiye sahip olmadigini
gosterdi. Bu sonuca gore Chiloscyphus polyanthos’un tibbi bitki olarak kullanilabilecegini tahmin
etmekteyiz.

Anahtar kelimeler: Hepatophyta, Tibbi Bitkiler, Kromozom Aberasyonu, Kardes Kromatid Degigimi.
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1. Introduction

Bryophytes which are known as the oldest land
plants, present antimicrobial activity as they
contain many secondary metabolites, so they are
relatively free from attack by parasitic
microorganisms (Suhalka, 2016). The bryophytes
have been investigated pharmaceutically for
active biomolecules. Several constituents with
therapeutic potential have been isolated,
characterized and investigated for anti-bacterial,
anti-fungal, anti-viral, anti-oxidative, anti-
inflammatory, anti-tumoral and anti-cancer
activity (Saxena and Harinder, 2004; Colak et al.,
2011; Dey and De, 2012; Asakawa et al., 2013a;
Chandra et al., 2017). The bryophytes are placed
taxonomically between algae and pteridophytes;
there are about 24000 species in the world. They
are further divided into three phyla, Bryophyta
(mosses 14,000 species), Marchantiophyta
(liverworts 6,000 species), and Anthocerotophyta
(hornworts 300 species) [Alam, 2012; Asakawa
et al., 2013b].

Crude extracts and isolated compounds from
bryophytes were found to possess potent
cytotoxic  properties.  Different types of
terpenoids and bibenzyls have been reported

among the most potent cytotoxic compounds
(Dey and Mukherjee, 2015). Many hepatics and
mosses have been investigated for cytotoxic
activities (Perry et al., 1996; Burgess et al., 2000;
Komala et al., 2010; Asakawa et al., 2013b;
Yaglioglu et al, 2017) but there is no
information about the genotoxic and cytotoxic
activities of Chiloscyphus polyanthos in the
literature. It is a liverwort that belongs to the
Lophocoleaceae family. This is a medium-sized
leafy liverwort and has a translucent leaf. The
upper side of the leaf is pale green and thus
known by the name ‘Pale liverwort’ (Fig. 1).
This plant grows mainly on rocks in streams,
flushes and wet ground, and could almost be
considered an aquatic species (Atherton et al.,
2010) The liverwort has been investigated
phytochemically, and several eudesmane
sesquiterpenes have been obtained from this
species (Xie et al., 2011). Chiloscyphus spp. are
well-known to contain various chiloscyphane
sesquiterpenoids (Toyota et al., 1999). The
present study aims to evaluate the cytotoxic and
genotoxic activity of the fractionated extract as
well as isolated compounds of C. polyanthos
against human peripheral blood lymphocytes.

Figure 1. Chilochyphus polyanthos habitat(a) and close-up (b)

2. Materials and Methods

In this study, peripheral blood samples that
belong to two male and two female donors who
are ranged between the age of 20-24 and have
never consumed alcohol, drug or cigars, were
used to determine cytotoxic and genotoxic
activity. The test material, C. polyanthos
liverwort species extract of Marchantiophyta
(liverworts) were used at the concentrations of
2.5, 5 and 10 pg/mL. Chromosome Aberration
Test was wused to detect chromosomal
abnormalities. The preparations were treated for
24 and 48 hours and made permanent stained
with giemsa stain solution and covered with
entellan. The photographs in this study were

taken using OLYMPUS CX31 binocular light
microscope (Fig.2-Fig.7).

Mitotic index (MI) was calculated to determine
the cytotoxic effect of C. polyanthos
(Renciizogullar1 et al., 2006). 3000 cells were
counted for each slide during the examination
and the percentage of dividing cells has been
identified. A total of 100 cells (400 cells of four
people) were examined to determine the
genotoxic effect of C. polyanthos and CAs is
determined. During the examination, structural
CAs data such as chromatid break, chromosome
break, the fragments, dicentric chromosome
observed in cells were recorded (Table 1-2),
(Figure 8-11). Moreover, active compounds in
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the extract were determined using gas
chromatography - mass spectrometry (GC / MS)
techniques.

The necessary permission was received from the
Erciyes University Clinical Research Ethics
Committee  (2014/292). The samples of
liverworts were collected from Erciyes Mountain
(Soysalli village - Biyiileyen lake Develi
/Kayseri) on 04.04.2014.

3. Findings

Human peripheral blood lymphocytes were
treated with 25, 5 and 10 pg / mL
concentrations of Chiloschyphus polyanthos (Cp)
plant extract, with two different treatment
periods, 24 and 48 hours. According to ANOVA
analysis, it was not found that "CA" data were
significant (Figure 8-9). There was no
statistically significant increase in cell percent
carrying "CA" in human peripheral blood
lymphocytes treated with Cp extracts for both 48
hours and 24 hours (Table 1).

Figure 4. Chromatid break

Mitotic Index (MI) shows the effect of Cp plant
extract on mitosis. Cp plant extract was found to
show the cytotoxic effect at both 24 hour and 48
hour treatment periods and all concentrations
(2.5, 5, 10 pg / mL) according to statistical
analysis (Figure 10-11). It was found that Cp
plant extract significantly reduced MI at 48 and
24 hours of treatment at all concentrations (2.5,
5, 10 ug / mL) compared to control and alcohol
control. However, no concentration was found to
decrease positive control. The difference
between decreases in concentrations compared to
control groups is remarkable (Table 2).

According to the gas chromatography techniques
(GC/MS), the active compounds in the extract
were determined to Alpha Selinene, Beta
Selinene, Neophytadiene, hexadecen-1-ol,
3,7,11,15-tetramethyl, Octadecanoic acid, ethyl
ester, Hexadecanicacid, 2,3-dihydroxypropyl
ester, Octadecanoic acid,2-3-dihydroxypropyl
ester and Cholest-5-en-3-0l (3. Beta). Some
photos of chromosome damage taken in this
study are presented below.

Figure 3. Sister union and Chromatid break
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Figure 5. Chromatid break
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Table 1. Chromosome aberrations in cultured human lymphocytes treated with C. polyanthos extracts

Treatment Structural CA
Test substance periods, con(cen/tI:laIgons chromotid | chromosome TOtal(g/S +SE
h s type type
Control -- -- 16 10 6.50+1.19
Ethanol 24 10uL/mL 20 8 7.00+3.46
MMC (PC) 24 0.20 71 63 27.50+6.24 ashs
2.5 18 16 8.50+2.22
C. polyanthos 24 5 22 16 9.50+1.44
10 27 12 9.75+1.03
Ethanol 48 10pL/mL 18 6 6.00+0.00
MMC (PC) 48 0.20 180 153 54.0;);)133.83
2.5 28 14 10.50+2.87
C. polyanthos 48 5 26 19 11.25+3.54
10 27 27 13.50+1.94

Notes: CA: the significance between the percentage of abnormal cell, PC: positve control SE: sister
chromatid exchange a: Control; b: Alchol Control; c: significant from the positive control alblcl: P<0.05
a2b2c2: P<0.01 a3b3c3: P<0.001
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Figure 8. The linear Regression and correlation coefficient (24 h) of cells with CA
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Figure 9. The linear regression and correlation coefficient (48 h) of cells with CA

Table 2. Frequency of MI in cultured human lymphocytes treated with C. polyanthos extracts

Treatment
Test substance . concentrations MI £ SE
periods, h
(ng/mL)
Control -- -- 5.55+0.46
Ethanol 24 10plL/mL 4.74+0.30 c3
MMC (PC) 24 0.20 2.2940.00 asbs
25 3.16%0.39 azbs
C. polyanthos 24 5 3.05+0.27a3
10 2.70+0.22 azbs
Ethanol 48 10uL/mL 3.83+0.25 c3
MMC (PC) 48 0.20 2.174+0.01 asbs
25 2.68+0.48 ashs
C. polyanthos 48 5 2.67+0.15 asbs
10 2.45+0.18 azbz

Notes: MI: mitotic index, PC: positive control SE: sister chromatid Exchange a: Control; b: Alchol
Control; c: significant from the positive control alblcl: P<0.05 a2b2c2: P<0.01 a3b3c3: P<0.001
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Figure 10. The linear regression and correlation coefficient (24 h) of mitotic index
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4. Results and Discussion

For statistical analysis, ONE WAY ANOVA
(LSD Post Hoc Analysis-Testing) was performed
by using SPSS 15.0 for Windows software.
According to this analysis, no genotoxic effect of
plant extract was determined. Mitotic index (MI)
was determined to find out the cytotoxic effect of
plant extract. MI results of the concentrations
were determined important (P<0,001) in
ANOVA and LSD analysis (Table 1-2).
Concentration-response relationship in MI was
determined with correlation and regression
analysis (Figure 8-11). According to this
analysis, it was found that the plant extract
reduced MI depending on dose (24 hr;
R2=0.9895, **: P=0, 01 and 48 hr; R?= 0.9155,
**: P=0.01). As a result, the plant extract was
found to have no genotoxic effect on human
peripheral blood lymphocytes as it has cytotoxic
effect. This liverwort can be used in medicine to
prevent uncontrolled proliferation of cells due to
its cytotoxic effect. However, it is not known
which of the compounds detected by GC / MS-
techniques cause cytotoxic effect. To understand
this, the content of bioactive compounds needs to
be investigated in detail at the molecular level.
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Oz

Bu calismada, Bati1 Tanr1 Daglarindaki Marchantiophyta tiyeleri arastirilmistir. Arastirma alanindan (Sincan Uygur
Ozerk Bolgesi, Cin) 2012-2015 yillar1 arasinda toplanan 323 adet &rnek teshis edilerek Marchantiophyta bolimiinden
17 familyaya ait 21 cins ve bu cinslere ait 41 tiir tespit edilmistir. Teshis edilen tiirlerin substrat tipleri ve bu substrat
tiplerine ait olan O6rnek sayilar1 belirlenmistir. Her bir substrat tipine ait olan 6rnek sayilarin toplam 6rnek sayisina
oranlar1 hesaplanmistir. Buna gore toplanan 323 ornekten 142°si “6lii agac kiitiikleri” {izerinden toplanmistir. Bu
ornekler toplanan tiim Orneklerin %43,61’ini olusturmaktadir. Diger ornekler sirayla 95 6rnek (%629,60) “kaya
iizerinden” , 51 6rnek (%15,89) “toprak lizerinden”, 23 6rnek (%7,16) “agag tlizerinden” , 11 6rnek (%03,43) “Islak
Toprak Uzerinden” ve 1 &rnek (%0,31) “islak kaya iizerinden” toplanmustir. Icerdikleri tiir sayisi yoniinden
incelendiginde bu bdlgede en fazla taksonun 8 tiir ile Lophoziaceae familyasinda oldugu goriilmektedir. Bu familyaya
ait tilirlerin tiim tiirlere oran1 %19,51°dir. Bélgedeki en fazla tiire sahip diger iki familya dorder tiirle Aneuraceae ve
Scapaniaceae familyalaridir ve bunlarin diger tiirlere oran1 %9,76’dur.

Anahtar kelimeler: Flora, Marchantiophyta, Lophoziaceae, Aneuraceae, Scapaniaceae.

Contribution to the Liverwort Flora of Western Tian Shan Mountains
Abstract

In this study, floristical investigations on members of Marchantiophyta in West Tian Shan Mountains were carried out.
In this study, 323 liverwort specimens were collected in West Tian Shan Mountains of Xin Jiang, China, between 2012-
2015. After identification of specimens’ 41 liverwort (Marchantiophyta) taxa belonging 17 families and 21 genera are
reported. The habitat types of the species identified and the specimen numbers belonging to these habitat types were
determined. The ratios of the specimen numbers of each habitat type to the total number of specimens were calculated.
According to this, 142 of 323 samples were collected from “dead tree logs”. These samples comprise 43.61% of all the
samples collected. Of the other specimens 95 were collected (29.60%) from “rocks”, 51 (15.89%) from “soil”, 23
(7.16%) from “trees”, 11 (3.43%) from “wet soil” and 1 (0.31%) from “wet rock”. In terms of species number,
Lophoziaceae, with 8 species is the richest family in this area. The species ratio of the Lophoziaceae family and others
is 19.51%. The other two families with the highest number of species are Aneuraceae and Scapaniaceae with 4 species,
and the rate of these families to other families at the study area is 9.76%.
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1. Giris

Cin’in kuzeybatisinda yer alan ve eyalet bdlgesi
olan Sincan Uygur Ozerk Bolgesi diinyanin
biyogesitlilik agisindan en zengin bdlgelerinden
biridir. Bu bolge genelde dag, yayla ve
havzalardan olusmaktadir. Bolgenin biyogesitlilik
acisindan  zenginliklerinin ~ gerektigi  sekilde
degerlendirilip saglikli ve verimli bir sekilde
aktarilabilmesi 6nem tagimaktadir. Biyolojik
zenginliklerin  gercek potansiyelinin  ortaya
cikartilmast ve korunmasma yonelik yapilan
taksonomik ve ekolojik c¢aligmalar bu amaca
ulasmada ¢ok Snemli bir ayagi olusturmaktadir
(Gupur ve ark., 2014).

Sincan Uygur Ozerk Bolgesinde yapilan floristik
ve taksonomik caligmalara bakildiginda, biiyiik
oranda tohumlu bitkiler iizerine yogunlasildig:
goriilmektedir. “Flora Xinjiangensis” (Yang
Chang You, 1993) adli eserde Sincan Egrelti ve
Tohumlu Bitkiler Floralar1 6 cilt halinde yazilmis
olmasma ragmen Sincan briyofitleri iizerine
yapilan floristik ve ekolojik calismalar yetersizdir
ve son yillarda bu konuda ¢alismalar yapilmaya
baslanmustir. Karayosunlari, cigerotlari, mantarlar
ve likenlerle ilgili bolgesel ve yerel ¢aligmalar
devam etmektedir. Ancak heniiz Sincan’daki
gercek  potansiyeli yansitacak olan flora

calismalar1 yapilmamustir.

Arastirma alani olarak segilen Bati Tanr1 Dagi
bolgesi, Sincan Tanrt Dagi’nin batisinda yer

almaktadir. Tanr1 Daglari, batida Ozbekistan ile

baslayip Kazakistan ve Kirgizistan’dan gegerek
doguda Cin’in Sincan Uygur Ozerk Bélgesi’nin
Kumul sehrine kadar giden, Orta Asya’nin en
biiyik dag topluluklarindan biridir. Tanrt
Daglar’’nin toplam uzunlugu 2500 km’dir ve
bunun 1700 km’si Sincan’dadir. En yiiksek
noktast olan Tomiir Zirvesi (Sincan) 7435.3
metreye ulasir (Hu Ru Ji ve ark., 2004). Bu
calisma kapsaminda Tanr1 Daglari’nin Sincan’da

yer alan bolimii ¢aligilmustir.

Calisma alani olarak seg¢ilen Sincan Bati Tanri
Daglar’ ndaki (Dokuztara, Mogulkiire, Tekes,
Nilka, Gulca, Korgas, Kiines, Capcal ve Hoging
ilgeleri) cigerotlar1 hakkinda bugiine kadar detayli
bir ¢alisma yapilmamistir. Bu ¢aligmanin amact,
Sincan Bati Tanr1 Dagi’ndaki cigerotlarmin tiir
cesitliligini  belirlemek, taksonlarn dagilim
durumunu ortaya koymak ve Sincan Bati Tanri
dagindaki cigerotlar1 florasini ortaya ¢ikarmaktir.
Bu calisma, Sincan Uygur Ozerk Bélgesi’ndeki
gercek cigerotu potansiyelinin ortaya
cikarilmasima ve ileride yazilacak olan Sincan
Uygur Ozerk Bolgesi Cigerotlar1 Florasi’na
katkida bulunacaktir.

1.2. Cahsma Alani1 Cografik Konumu

Arastirma alani olarak segilen Bati Tanri Dagi
bolgesi, Sincan Tanri Dagi’nin batisinda yer
almaktadir. Arastirma alanimnin biiyiik bir kism {li
Kazak Ozerk ili ve az bir kismu ise Bayanglin
Mogul Ozerk ilinde bulunan Hoging ilgesi

sinirlar igerisindedir (Sekil 1).
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Sekil 1. Aragtirma alaninin konumu (sariya boyanmis bolge) (URLL).

1.3. Vejetasyonu
Bat1 Tanr1 Dag1 vejetasyon tiplerine bakildiginda,

asagidaki vejatasyon tipleri goriilmektedir:

a. Daghk ¢o6l bolgesi: Rakim 700-1000 m, bu
bolgede cogunlukla Artemisia spp. Ceratocarpus
arenarius L., Salsola spp. taksonlarina rastlanir
(Zhang, 2002).

b. Daglik cayir bolgesi: Rakim 1000-1500 m, bu
bolgede ise Bromus japonicus Thunb. ex Murr., B.
sylvaticum (Huds) Beauv., Stipa capillata,
Festuca rupicola Heuff. ve Spiraea hypericifolia
L. tiirlerine rastlanir (Zhang, 2002).

€. Orman bélgesi: Rakim 1500-2200 m aras,
bu bolgede agirlikl olarak Salix xerophila Flod.,
Picea schrenkina Fisch. & C.A.Mey., Betula
tianschanica  Rupr., Populus L. tiirlerine

rastlanir(Zhang, 2002).

d. Subalpin step bolgesi: Rakim 2200-2900 m
arasi, bu Dbolgede cogunlukla Alchemilla
cyrtopleura Juz., Phlomoides oreophila (Kar. &
Kir.) Adylov, Kamelin & Makhm., ve Carex spp.
taksonlarina rastlanir (Zhang, 2002).

e. Alpin cayir bélgesi: Rakim 2900 m den
yiiksek alanlar, bu bolgede siklikla Artemisia
Linn. cinsine ait tiirlere, Kobresia capillifolia
(Decaisne) C.B.Clarke, ve Carex atrata L., C.
melanantha C.A.Mey. tiirlerine rastlanir (Zhang,
2002).

2. Materyal ve Metot

Aragtirma olusturan  cigerotu
ornekleri 2012- 2015 yillar1 arasinda farkli

tarinlerde ve vejetasyonun farkli donemlerinde

materyalini

Bati Tanr1 Daglari’ndan belirlenen 21 istasyondan

toplanmustir (Tablo 1).
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Tablo 1: Orneklerin toplandigi istasyonlar ve dzellikleri.

ist. No. Tarih Enlem-Boylam Rakim (m) Lokalite
SRR e |
2 12325813 ggf:g?gﬁgi 1770-2280 Capeal ilgesi ¢ion bu la
3 égggggig I]:jlg(%: f;:gg;‘,‘: 2160-2260 Mogolkiire ilgesi Muzat nehiri kenart
4 18.06.2014 I]::Igf: ff,’gzgg:: 2280-2640 Mogolkiire Akyaz ka bu ting su
5 gg:ggégﬁ Iggg f;‘gg’ 51 ; 2010-2030 | Tekes ilcesi gion ku st tai
6 22.06.2014 I;gf ggggig 1985 Tekes ilcesi siao ku 1 tai
7 gi:ggégﬂ ggfg‘z } gfé 1600-1740 | Tekes ilgesi ku ke su wen quan
8 g?:ggégﬂ gg;gg;;_fg 1890-2100 | Dokuztara ilgesi tarim
9 gg:ggégﬂ ggg éﬁgf; 1500-1520 | Dokuztara ilgesi bo tu
10 02.07.2014 Iggi:;f:; g 'f ;:: 1760 Kiines ilgesi kiines orman alani
11 03.07.2014 ggi:;g:;ggg:: 2175 Hoging ilgesi gong nai si nan gou
12 04.07.2014 Iggi } gf 2;‘; 1673 Hoging ilgesi gong nai si 309
13 06.07.2014 ggg:ggg;gg: 1760-2240-2745 | Nilka ilgesi yi sing bu gu
14 | 07.07.2014 Igggggfg;g’ 1570 Nilka ilgesi yii zan
15 08.07.2014 ggg ?ggfif 1980 Gulca ilgesi Meng ma la jia ba fang
16 10.07.2014 Eggjgg:i?ig: 2000 Gulca ilgesi A wu zan gou
17 ﬁg;ggﬁf I;g?zgi"gll Z;:: 1680-2400-3020 | Korgas ilgesi guo zi gou
18 12.07.2014 Eggzig:fgzgz 1160 Korgas ilgesi da xi gou
19 | 08.06.2015 N vat on 2310 Mogolkiire ilgesi xia ta gu cheng
20 10.06.2015 I]:j]g;: fg,’; ??g ,',' 1252 Dokuztara ilgesi Ye he tao gou
21 ﬁ:gg:ggig Eggzgf,’gi:gg,‘: 1477-1632-1795 | Dokuztara ilgesi gia i

Bitki orneklerinin teshis edilmesinde ¢esitli flora

ve makaleler kullanilmigtir (Gao Chien ve ark.,

http://www.theplantlist.org

faydalanilmistir

internet sitesinden

(URL2). Teshis sirasinda

2010; Wu Peng Cheng ve ark., 2012; Gao Chien
ve Wu Yu-Huan, 2008; Gao Chien, 2001; Kegeli,
2004; 2012; 2012a,b;
Whittemore, ve ark., 1998; Grolle ve Long, 2000).

Arastirma sonucu tespit edilen cigerotu tiirlerinin

Simsek, Sulayman,

otdr isimlerinin yazilmasinda baglica yukarida

bahsedilen eserlerden ve

orneklerin ayrit edici ve karakteristik 6zellikleri
Nikon ECLIPSE E100 marka 151k mikrokobu ve
OLYMPUS  SZ2ILST markali
mikroskobu kullanilarak gozlemlenmistir (Sekil
2-20, Sekil 21-41).

verilmigtir.

diseksiyon

Turler alfabetik sirada



— 1 — B Lo

Sekil 2-20. 1. Riccardia chinensis, gemmalar, 2. R. latifrons, tallusun enine kesit, 3. R. miyakeana, tallusun
uist ylizeyindeki epidermal hiicreler, 4. R. palmata, tallusun enine kesiti, 5. Plagiochasma rupestre, tallusun

=

st ylizeyindeki epidermal hiicreler ve trigonlar, 6. Blepharostoma trichophyllum, yaprak hiicreleri, 7.
Cephalozia lacinulata, yaprak sekli ve hiicre goriiniigii, 8. Cephaloziella hampeaana, bitkinin genel
gorliniisii, 9. Conocephalum conicum, tek bir hava porunun biiyiitiilmiis sekli, 10. Frullania dilatata, alt
yaprak ve migfer seklindeki ventral yaprak goriinimii, 11. F. parvistipula, yaprak ve migfer seklindeki
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ventral yaprak goriiniimii, 12. Lohocolea minor, bitkinin ventral gériiniimii, 13. C. polyanthos, bitkinin

ventral goriiniimii, 14. C. profundus, bitkinin ventral gériniimii, 15. Syzygiella autumnalis, gévde enine
kesit, 16. Jungermannia leiantha, gemmalar, 17. Lepidozia reptans, bitkinin ventral goriiniimii ve alt
yaprak, 18. Barbilophozia barbata, govdenin enine kesit, 19. Lophozia ascendens, gemmalar, 20. L.
collaris, yaprak.
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Sekil 21-41. 21. Lophozia excisa, yaprak, 22. L. sudetica, yaprak, 23. L. ventricosa, yaprak, 24. Tritomaria
exsectiformis, yaprak, 25. T. quinquedentata, yaprak 26. Marchantia paleacea, hava poru, 27. M.
polymorpha, d. hava poru, 28. Preissia quadrata, sporlar 29. Apometzgeria pubescens, tallusun enine kesit,
30. Plagiochila duthiana, gévde enine kesit, 31. P. porelloides, yaprak, 32. P. vexans, yaprak, 33. Porella
obtusata, siirgiliniin ventral goriinimd, 34. P. pinnata, siirgliniin ventral kismi, 35. P. platyphylla, siirgiiniin
ventral kismi, 36. Radula complanata, yaprak, 37. R. lindenbergiana, yaprak, 38. Scapania apiculata,
gemmalar, 39. S. carinthiaca, gemmalar, 40. S. glaucocephala, gemmalar, 41. Scapania parvifolia, yaprak
hiicreleri.
3. Bulgular batisindan toplanan 323 cigerotu Ornegi teshis
edilmis ve toplam 17 familyaya ait 21 cinse ait 41
tiir tespit edilmistir (Tablo 2).

Bu ¢alismada; 2012- 2015 yillart arasinda Sincan
Uygur Ozerk Bolgesi, Sincan Tanr1 Dagi’min

Tablo 2: Familya, cins, tiir, drnek sayilari ve istasyon no.

. . . Ornek | Istasyon
Familya Cins Tiir Sayisi No
Riccardia chinensis C. Gao 1 8
Riccardia latifrons (Lindb.) 1 3
Lindb.
Aneuraceae Riccardia Riccardia latifrons var. 1 3
miyakeana (Schiff n.) Furuki
Riccardia palmata (Hedw.)
2 6,8
Carruth.
Aytoniaceae Plagiochasma Plaglochasma rupestre (G. Forst) 4 1,2,3
Stephani
Belpharastqrmataceae Blepharostoma Blepharostoma trichophyllum (L.) 2 8,17
(Pseudolepicoleaceae) Dumort.
. . Cephalozia lacinulata (J.B. Jack
Cephaloziaceae Cephalozia ex Gottsche & Rabenh.) Spruce 1 3
. . Cephaloziella hampeana (Nees)
Cephaloziellaceae Cephaloziella Schiffner ex Loeske 1 2
Conocephalum conicum (L.) 1,2,5,8,
Conocephalaceae Conocephalum Underw. 13 16, 21, 20
Frullaniaceae Frullania Frullania dilatata (L.) Dumort. 4 3,7,8
Frullania parvistipula Stephani 1 10
1,2,5,6,
Lophocolea minor Nees 70 8,17, 19,
Lophocolea 21
Geocalycaceae Lophocolea heterophylla 2 12 21
(Schrad.) Dumort. ’
Chiloscyphus Chiloscyphus polyanthos (L.) 3 8,12, 21
Corda
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Syzygiella autumnalis (DC.)
Jungermanniaceae Syzygiella K.Feldberg, Vana, Hentschel et 1 6
9 Heinrichs
Jungermannia | Jungermmannia leiantha Grolle 1 9
2,3,5,6,
Lepidoziaceae Lepidozia Lepidozia reptans (L.) Dumort. 26 8,9, 10,
14,19, 21
Barbilophozia Barbilophozia barbata (Schreb.) 2 3
Loeske
Lophozia ascendens (Warnst.) 1 8
Lophozia R.M. Schust.
P Lophozia ventricosa (Dicks.)
1 2
Dumort.
. Lophoziopsis excisa (Dicks.)
. Lophoziopsis Konstant. et Vilnet ! 13
Lophoziaceae Mesoptychia collaris (Nees)
Mesoptychia L.Soderstr. et Vana 2 6,17
. . Barbilophozia sudetica (Nees ex
Barbilophozia Fuebener) L.Soderstr. 9 6, 8, 13,17
. . Tritomaria exsectiformis (Breidl.)
Tritomaria Schiffner ex Loeske 2 2,19
. . Trilophozia quinquedentata
Trilophozia (Huds.) Bakalin, 3 3,17
Marchantia paleacea Bertol. 2 2,8
Marchantiaceae Marchantia Marchantia polymorpha L. 25 L 137 9211 0,
Preissia Preissia quadrata (Scop.) Nees 10 1,357,8
. . Metzgeria pubescens (Schrank) 6, 10, 11,
Metzgeriaceae Apometzgeria Raddi 8 13
Plagiochila duthiana Stephani 2 6,9
Plagiochila porelloides (Torr. ex 20 2,6,8, 11,
Plagiochilaceae Plagiochila Nees) Lindenb. 21
Plaglochlla vexans Schiffner ex 5 2.5 10
Stephani
Porella obtusata (Taylor) Trevis. 2,6,7,16,
13 18
Porellaceae Porella Porella pinnata L. 3 10
. 1,2,309,
Porella platyphylla (L.) Pfeiff. 6 1016
Radula complanata (L.) Dumort. 52 L 13681814
Radulaceae Radula Radula lindenbergiana Gottsche 10 2,3,6,8,
ex Hartm. 10, 12
Scapania apiculata Spruce 1 12
Scapania carinthiaca J.B. Jack ex 1 13
Lindb.
Scapaniaceae Scapania Scapania glaucocephala (Taylor) 5 8,9, 12
Austin
5 2,3,7,8,

Scapania parvifolia Warnst.
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4. Tartisma ve Sonu¢
Arastirma alaninda bulunan tiirlerin familyalara

gore dagilimi da Tablo 3°de verilmistir.

Familyalarin igerdigi tiir sayilarina baktigimizda
en ¢ok tiirtin 8 tiir ile Lophoziaceae familyasinda
oldugu goriiliir. Bu familyaya ait tiirlerin tiim
tiirlere oran1 %19,50°dir. Ikinci olarak ise en ¢ok
tir sayis1 igeren familya 4 tiirle Aneuraceae,
Scapaniaceae familyalaridir ve tiim tiirlere orani
ise %9,75dir.

Bu iki familyadan sonra sirasiyla Geocalycaceae,
Marchantiaceae, Plagiochilaceae, Porellaceae
familyalar1 3’er tiir ile %7,32, Frullaniaceae,
Jungermanniaceae, Radulaceae familyalar1 3’er
tlir ile %74,88,
Belpharastormataceae,
Cephaloziellaceae,

Aytoniaceae,
Cephaloziaceae,
Conocephalaceae,
Lepidoziaceae, Metzgeriaceae familyalar1 birer
tir ile %2,44 oranlarinda oldugu goriilmektedir.
Familyalara ait tiir sayilar1 ve familyalara ait tiir
sayilarinin toplam tiir sayisina oranlar1 Tablo 3°te

gosterilmistir.

Arastirma alanindan toplanan cigerotlarinin
toplandig1 substrat tipilerine gore degerlendirmesi
yapilmig ve sonuglar; Sekil 5'de belirtilmistir.
Teshis edilen tiirlerin substrat tipleri ve bu
substrat tiplerine ait olan ornek sayilar
belirlenmistir. Her bir substrat tipine ait olan
ornek sayilarmin toplam 6rnek sayisina oranlari
hesaplanmistir. Buna goére toplanan tiim
ornekleden 142 tanesi Oli Aga¢ Kiitiikleri
iizerinden(O) toplanmis ve toplanan tiim
orneklerin  %43,61’ini olusturmaktadir ve bu
oranla en ¢ok Ornek toplanan substrat tipi olarak
belirlenmistir. Diger drneklerin substrat sirasi ise
95 ornek (%29,60) Kaya Uzerinden (K), 51
ornek(%15,89) Toprak Uzerinden(T), 23 6rnek (
%7,16) Agag Uzerinden (A), 11 6rnek (%3,43)
Islak Toprak Uzerinden (IT) ve 1 &rnek (%0,31)

Islak Kaya Uzerinden (IK) toplanmis olarak en

son sirada gelmektedir.

Tablo 3. Calisma kapsaminda toplanmis olan

tiirlerin familyalara gore dagilimlari

Tiir
Familya S:;ilrs] Tigi::rlnn;‘lzir
Sayisina
Oran (%)
Lophoziaceae 8 19,50
Aneuraceae 4 9,75
Scapaniaceae 4 9,75
Geocalycaceae 3 7,32
Marchantiaceae 3 7,32
Plagiochilaceae 3 7,32
Porellaceae 3 7,32
Frullaniaceae 2 4,88
Jungermanniaceae 2 4,88
Radulaceae 2 4,88
Aytoniaceae 1 2,44
Belpharastormataceae 1 2,44
Cephaloziaceae 1 2,44
Cephaloziellaceae 1 2,44
Conocephalaceae 1 2,44
Lepidoziaceae 1 2,44
Metzgeriaceae 1 2,44
TOPLAM: 41 100
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Substrat tiplerine gore toplanan 6rnek sayilart ve tiim 6rnek sayisina oranlari.

150 50,00%
40,00%

100
30,00%
20,00%

50
10,00%

0 0,00%

A K IT o] IK T

mmmm Toplanan Ornek Sayisi e Toplanan Ornek Sayisinin Tim Ornek Sayisina Orani

Sekil 5: Substrat tiplerine gore toplanan 6rnek sayilari ve tiim 6rnek sayisina oranlarinin siitun grafigi.

Aragstirma alani ve Tablo 4 de elde edilen sonuglar
gore arastirma bolgesinde en cok tiiriin 8 tiir ile
Lophoziaceae familyasinda oldugu goriiliir. Bu
familyaya ait tiirlerin tiim tirlere oram
%19,50°dir. ikinci olarak ise en gok tiir sayisi
iceren familya 4 tirle Aneuraceae ve
Scapaniaceae familyalaridir ve bu familyalarin

tiim tiirlere orani1 ise %9,75 dur.

Arastirma alanma yakin bdlgelerde yapilmis
caligmalarla karsilagtirildiginda da  karsimiza
benzer neticeler ¢ikar. Abdugeni, G (2015) yaptig1

calismada Dogu Tanr1 Daglari cigerotlari florasini

calismis ve 72 tiir teshis etmistir. Bu ¢alisma ile
Abdugeni, G (2015) ¢alismasi karsilagtirildiginda
(Tablo 4) tiir sayis1 fazla olmasina ragmen benzer
oranlarin elde edilmis oldugu goriiliir. Bu bulgu,
soz konusu iki bolge fitocografik bakimdan
farklilik gostermediginden ilgi c¢ekicidir. Bu
calismada en fazla tiirlin bulundugu familyanin,
14 tiir ile Lophoziaceae oldugu, bu familyaya ait
tiirlerin tiim tiirlere oran1 %19,44 ile en ¢ok tiir
barindiran familya oldugu verilmistir. Ikinci
olarak ise en ¢ok tiir sayis1 iceren familya 7 tiirle

Jungermanniaceae familyasi ve tiim tiirlere orani

ise %9,72 olarak verilmistir

Tablo 4. Tiir sayilarinin familyalara gore dagiliminin arastirma alanina yakin bolgelerde yapilmis

caligsmalar ile kargilastirilmast

Dogu Tanr1 Kzll(nas Doga Sangqng
9 oruma o o Nehir
Bati1 Tann Daglan _ lam Bogda Dag1 béloesi
Daglar1 (Abdugeni, aa (Zhao, 1993) g
2015) (Sulayman, (Zhang ve
1999b) ark, 2002a)
Toplam Tak. S. 41 72 21 23 24
Familya Tgk % Tgk % Tgk % Tgk % Tgk %
Lophoziaceae 8 19,50 14 19,44 4 19,04 4 17,39 4 16,67
Aneuraceae 4 9,75 5 6,94 3 14,29 - - - -
Scapaniaceae 4 9,75 6 8,33 - - 3 13,04 3 12,50
Geocalycaceae 3 7,32 2 2,78 2 9,52 1 4,35 1 4,17
Marchantiaceae 3 7,32 3 4,71 1 4,76 1 4,35 1 4,17
Plagiochilaceae 3 7,32 6 8,33 1 4,76 2 8,69 2 8,33
Porellaceae 3 7,32 6 8,33 1 4,76 3 13,04 3 12,50
Frullaniaceae 2 4,88 1 1,39 - - - - - -
Jungermanniaceae 2 4,88 7 9,72 - - 2 8,69 2 8,33
Radulaceae 2 4,88 3 4,17 1 4,76 1 4,35 1 4,17
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Sulayman (1999b) Kanas Doga Koruma Alani
Bryofit florasini ¢caligmig ve bdlgeden 21 cigerotu
bildirmistir. Yaptig1 bu calismada %19,04 oran ile
Lophoziaceae (4 tiir) en ¢ok tiir barindiran familya
konumundadir. Ikinci konumda ise 3 tiir ve
%14,29 oran ile Aneuraceae familyas1 oldugu
bildirilmistir.

Zhao (1993a) Bogda Dagi Bryofit florasim
calismis ve bolgeden 23 cigerotu tiirii bildirmistir.
Bu ¢alismada 4 tiir ve %17,39 oran ile en ¢ok tiir
iceren Lophoziaceae ilk familya konumundadir.
Ikinci konumda ise 3 tiir ve %13,04 oran ile
Scapaniaceae oldugu bildirilmistir.

Zhang ve ark., (2002a) tarafindan Sangong Nehir
bolgesinde aragtirma yapilmig ve 24 tiir cigerotu
bildirilmistir. Bu ¢aligmada %16,67 oran ve 4 tiir
ile ilk sirada yine Lophoziaceaec familyasi
gelmektedir. ikinci sirada ise 3 tiir ve %12,50 oran
ile Scapaniaceae oldugu bildirilmistir.

Bu c¢alisma sonucunda elde edilen verilerin
gelecekte yapilacak olan gerek floristik gerekse
ekolojik caligmalara yardimci olacagi ve ilerde
yazilacak olan Sincan Uygur Ozerk Bolgesi

Hepatophyta  Florasi'na  katki  saglayacagi
diigiiniilmektedir.
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Abstract

The bryophytes studies carried out in our country are mainly for bryofloristic purposes and the studies on
biochemical contents are very limited. Dicranum scoparium and Porella platyphylla taxa of bryophytes
were used in the present study carried out to determine the free radical scavenging activities, fatty acid, and
vitamin contents. In this study, it was aimed to underline the importance of bryophytes for scientific
literature and to provide a basis for further studies on this subject. The data obtained in this study indicate
that the DPPH radical scavenging effect of D. scoparium taxon is significantly higher than that of P.
platyphylla taxon. It is known that there is a strong relationship between the phenolic compound content of
methanol extracts of the plants and the DPPH radical scavenging efficiency. When the fatty acid contents
were examined, it was observed that levels of all unsaturated fatty acids were higher in the P. platyphylla
taxon than the D. scoparium taxon, except for a-Linolenic acid. When the vitamin contents of species were
compared, it was determined that D-3, o -tocopherol, stigmasterol, betasterol amount was higher in
Dicranum taxon.

Keywords: DPPH, Fatty Acid, Vitamin, Dicranaceae, Porellaceae

Dicranum scoparium ve Porella platyphylla taxonlarinin biyokimyasal bilesiklerinin
serbest radikal temizleme faaliyetleri

Oz

Ulkemizde briyofitler ile ilgili olan calismalar genellikle briyofloristik amagl olup serbest radikal
temizleme aktiviteleri ve yag asidi igerikleri gibi diger amagli ¢alismalar yok denecek kadar azdir. Serbest
radikal temizleme aktiviteleri ve yag asidi igeriklerini belirlemek adina yaptigimiz bu calismada,
briyofitlere ait Dicranum scoparium ve Porella platyphylla taksonlar1 kullanilmigtir. Bu calismada
bryofitlerin bilim diinyasindaki 6nemine bir ivme kazandirmak ve bu konuda ileride yapilacak diger
caligmalara temel olusturulmasi amaglanmstir. Calismamizda elde edilen verilerde Dicranum scoparium
tirtiniin DPPH radikal temizleme etkisinin P. platyphylla tiiriine gore belirgin diizeyde fazla oldugu
gozlenmistir. Bitki ekstraktlar1 igerigindeki polifenolik bilesiklerin diizeyi ile DPPH radikalini temizleme
etkinligi arasinda giiglii bir iliski bulundugu bilinmektedir. Yag asidi igerikleri incelendiginde ise a-
Linolenik asit digindaki biitiin yag asitlerinin P. platyphylla tiiriinde D. scoparium tiiriine gére fazla oldugu
gozlenmistir. Vitamin igerikleri karsilastirildiginda, Porella taksonuna gore Dicranum taksonunda D-3, a-
tokoferol, stigmasterol, betasterol miktarinin daha yiiksek oldugu tespit edildi.

Anahtar kelimeler: DPPH, Yag asidi, Vitamin, Dicranaceae, Porellaceae.
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1. Introduction

Bryophytes are the second largest group in the
plant kingdom with about 25.000 bryophyte
species and they can be found in any ecosystem
(Glime, 2007; Asakawa et al., 2013a). Compared
to higher plants, the use of bryophyte for human
consumption can be neglected due to its low-
calorie values (Forman, 1968) and poor
organoleptic properties. Traditionally, the use of
bryophytes as a food source is limited for periods
of famine, but in the northern regions of Europe
and America, bryophytes are used as bread or
soup ingredients. Around the pole, bryophytes are
widely used as animal feed (Klavina, 2015).

Dicranum scoparium is a plant belonging to
Bryophyta taxon of Dicranaceae family.
Preferring the arctic and cold climates, it is one of
13 taxa of Dicranum in our country (Kiirschner
and Frey, 2011). Porella platyphylla is a plant
belonging to Marchantiophyta filum of
Jungermanniopsida class of Porellales ordo of
Porellaceae family. It is one of 6 taxa of Porella
species (Ozenoglu et al., 2009). Dicranum
scoparium is the taxon that prefers the shadowy
and semi-arid acidic environments, while Porella
platyphylla is the taxon that generally prefers
shadowy and moist environments.

Bryofites are widely used as medicinal plants in
ethnopharmacology and in the treatment of
wounds and burns due to their large content of
biologically active compounds. More specifically,
bryophytes show antibacterial, antifungal,
antiviral  activity, antioxide, antiplatelet,
antithrombin,  insecticidal, = neuroprotective
activities and cytotoxicity against cancer cells.
(Cheng et al., 2012). Besides, bryophytes are an
interesting group of plants that attract the attention
of chemists and bryologists, due to the diversity
of biologically active compounds they contain,
including their lipid content. (Zinsmeister and
Mues, 1990; Whittemore, 1991; Dembitsky,
1993). Fatty acids, which are abundant in
bryophytes, are common in most of the
organisms. However, many bryophytes have
typically acetylene (Anderson et al., 1974,
Jamieson, 1975; Jamieson and Reid, 1976a;
Kohn, 1987a; Kohn, 1987b; Dembitsky et al.,
1993b; Dembitsky et al., 1993c; Dembitsky and
Rezanka, 1994;), arachidonic and
eicosapentaenoic acid at high amounts. Such
compounds are not found in the rest of the plants
(Gellerman, et al., 1972; Hartmann, et al., 1986;
Hansen and Rossi, 1991; Beike et al., 2014;
Shanab et al., 2018; Lu et al., 2019).

In this study, it was aimed to emphasize the
importance of bryophytes in the scientific
literature and to determine some biochemical
activities contents (fatty acid, vitamin, and DPPH)
of Dicranum scoparium and Porella platyphylla
taxa and form the basis for future studies.

2. Materials and Methods

2.1. Herbal extract:

The plants used in this study were collected from
Kamilet Valley (Artvin-Arhavi). Our samples
were weighed in 1g and then centrifuged after
adding 10ml (80%) methanol and digested with
homogenizer (1 min). After shredding, all
samples were centrifuged at 6000 rpm at +4 ° C.
At the end of the centrifuge, the solvent of the
supernatant portion was removed using rotovapor.
It was then dissolved in 10 ml of methanol and
kept until use at -20 °C. DPPH analysis was done
from methanol extract. The same procedure was
performed with hexane isopropanol (hexane
instead of methanol) for fatty acid and vitamin
content analysis. Herbal extract of the samples
were done by revising the method of Aydin et al.
(2011).

2.2. Free radical (DPPH) scavenging activity
The free radical scavenging effect of Bryophytes
extracts was assessed by the discoloration of a
methanolic solution of DPPH® (Brand-Williams
et al, 1995). DPPH (o-Diphenyl-p-
picrylhydrazyl) prepared in methanol was used as
a free radical. 4 ml of DPPH solution were added
to the test tubes, respectively. Then 50, 100, 250,
500, 1000, uL. plant extracts were added and
mixed with vortex. It was incubated for 30
minutes at room temperature in the dark and at the
end of the incubation the absorbance of the
mixture was measured at 517 nm in a
spectrophotometer (Hsu et al., 2006). Vanillic
acid was used as a positive control group. Vanilic
acid (100 mg) was prepared by dissolving in 10
mL of dimethyl sulfoxide (DMSO) (Ozcan et al.,
2019). Vanillic acid is a phenolic compound with
known antioxidant effect (Dianat et al., 2016;
Anbalagan et al., 2017; Ozcan et al., 2019).

Decreased absorbance, remaining DPPH amount

were determined as free radical scavenging
activity. The ability to scavenge DPPH radical
was calculated by the following equation: DPPH
radical scavenging activity (%) = [(Abs control —
Abs sample)] / (Abs control)] x 100.

Where, Abs control is the absorbance of DPPH
radical + methanol and Abs sample is the
absorbance of DPPH radical + sample extract
/standard (methanol).
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2.3. Extraction of fatty acids and gas
chromatographic analysis of fatty acid methyl
esters

The lipid extractions of samples were performed
using Hara and Radin (1978) method, in which
3:2 (v/v) hexane isopropanol mixture was used.
The hexane phase was taken into separate tubes
and 5 ml 2% methanolic sulfuric acid was added
onto it; the mixture was left at 55 °C for 12 hours.
Then, 5 ml of 5% sodium chloride was added and
the fatty acid methyl esters were extracted with 5
ml of n -hexane. The mixture was treated with 5
ml of 2% KHCO3 solution, then the n-hexane
phase was vaporized with nitrogen stream
(Christie, 1992), fatty acid methyl ester residues
were dissolved in 1 ml hegzane and taken to
autosampler vials. Then, mixtures of fatty acid
methy| esters of the samples were analyzed.

Fatty acid methyl esters were analyzed by
SHIMADZU GC 17 gas chromatography and SP
™ 2380 capillary GC arm (L x I.D. 30 m x 0.25
mm, df 0.20 pm) (Supelco, Sigma, USA) was
used for this analysis. During the analysis, before
the analysis of the fatty acid methyl esters of the
samples, the mixtures of the standard fatty acid
methy| esters were injected, the retention times of
each fatty acid were determined, and then the
necessary programming was done, and the
analysis of the mixtures of the fatty acid methyl
esters of the samples was performed.

2.4. Analysis of A, D, E, K vitamins and
phytosterols

Vitamin and phytosterol analysis of the samples
was done by revising the method of Aydin et al.
(2011). Samples were weighed in 1g and
homogenized with n-hexane/isopropyl at 3/2 (v /
v) ratio and after the hydrolysis with 5% KOH at
85 °C (15 min), the tubes were removed from the
oven and cooled at room temperature, 5 ml of
distilled water was added and mixed well. After
this process, the mixture in the tubes was
separated into phases and the upper hexane phase
was taken into clean centrifuge tubes and its
solvent was evaporated. Then, the Acetonitrile /
methanol mixture (50% + 50%, v / v) was
prepared, and 1 ml was dissolved in this mixture,
taken into autosames and prepared for analysis.

Acetonitrile / methanol (60% + 40%, v / v)
mixture was used as mobile phase. Mobile phase
flow rate was determined as 1 ml/ min. DAD-UV
detector was used for analysis. Supelcosil ™ LC
18 (15x 4.6 cm, 5 um; Sigma, USA) column was

used as the colon. Detection wavelength 326 nm
for vitamin A, 202 nm for vitamins E, D, K and
phytosterols.

2.5. Statistical analysis

Statistical analysis was performed using SPSS
2018 software (ver 18.0). The experimental
results were reported as mean + SEM (standard
error of means). Analysis of variance (ANOVA)
and an LSD (least significant difference) test were
used to compare the experimental groups with the
control (vanillic acid).

3. Results

At the end of the present study, some of the
saturated and unsaturated fatty acid and vitamin
contents of bryophytes extracts and the free
radical scavenging activities (DPPH) were
determined (Table 1, Table 2 and Table 3).
Compared to vanilic acid, Dicranium taxon had
higher DPPH scavenging effect than Porella
(P<0.001) (Table 1 and Figure 4).

3.1. DPPH values

It was observed that the DPPH radical scavenging
effect in Dicranum type and Porella type
increased as the amount of extract increased
(Figure 1, 2, 3). Compared with vanillin, DPPH
free radical scavenging effect was observed in 50,
250, 500, and 1000 ml of Dicranum taxon
compared to Porella taxon (P<0.001) (Figure 4
and Table 1).

3.2. Fatty acids contents

At the end of this study, it was observed while
determining the fatty acid levels that all of the
fatty acids except for a-Linolenic acid (18:3 n3)
were at higher levels in Porella platyphylla taxon
(P<0.001). Especially Palmitic acid (16: 0),
Linoleic acid (18: 2, n-6c), -eicosatrienoic acid
(20: 3), and Stearic acid (18: 0) were found to be
significantly difference in between two taxon.
Comparing these fatty acids between the two
taxon, it was found that they were significantly
more in the Porella type (P<0.001) (Table 2).

3.3. Vitamin contents

It was determined that the amounts of vitamin D-
3, a-tocopherol, stigmasterol, betasterol were
higher in Dicranum taxon than in Porella
(p<0.001). These sterols are compounds with
known antioxidant effects. However, it was
observed that the concentration of ergosterol and
cholesterol was higher in the Porella taxon
(p<0.001) (Table 3).
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Table 1. DPPH values of all extract groups

Table 3. Lipophilic vitamin and phytosterol contents
of D. scoparium and P. platyphylla species (ug/g)

DPPH values (%)
Extract — -
quantities Van_llllc D|cran_um Porella
acid scoparium | platyphylla
50 ul 303140 12 18.51diO.3 12.4ldi0.02
1

1001 | 40.70:008 | 270100 | 1881001
250 pl 65.9040.70 49.25;:0.0 32.84;:0.01
500 pl 77 6840.10 76.5{3;:0.0 49.41;:0.01
1000 p1 | 88.00:020 | (O95:00 | 6239001

ADEK vitamins chran_um Porella
scoparium platyphylla
D-3 0.30+£0.001¢ | 0.10+0.001
a-Tocopherol d
(Vitamin E) 0.47+0.01 0.27+0.10
Retinol
(Vitamin A) 0.02+0.001 0.02+0.002
Phytosterols chran_um Porella
scoparium platyphylla
Ergosterol 0.02+0.01 0.07+0.001°
Stigmasterol 7.88+0.029 | 3.24+0.06
Betasterol 1.34+0.129 | 0.2+0.001

d: p<0.001, c: p<0.01, b: p<0.05, a: p>0.05

Table 2. Fatty acid contents of D. scoparium and P.

platyphylla species (ug/g)

Fatty acids Quantities of fatty acid
(ng/g)
SAFA(Saturated) Dicranum Porella
scoparium | platyphylla
14:0 (Myristic acid) 0.35+0.06 | 0.36+0.01%
16:0 (Palmitic acid) 5.62+0.54 | 17.2420.29¢
18:0 (Stearic acid) 1.75+0.18 | 4.64+0.57¢
MUFA Dicranum Porella
(Monounsaturated) scoparium | platyphylla
16:1, n-7 (Palmitoleic | 35,003 | 1.1620.14¢
acid)
PUFA Dicranum Porella
(Polyunsaturated) scoparium | platyphylla
18:2, n-6c (Linoleic 22120.14 | 22.2241.069
acid)
18:3 n6 (o-Linolenic 0.2540.03 | 0.46:0.06°
acid)
18:3 n3 (o-Linolenic 3.6120.19 | 2.3940.17¢
acid)
203 (-eicosatrienoic 2294020 | 11.40+0.50°
acid)
igiﬁ)(E'Cosapemae“O'c 0.35+0.04 | 2.27+0.22¢

d: p<0.001, c: p<0.01, b: p<0.05, a: p>0.05

d: p<0.001, c: p<0.01, b: p<0.05, a: p>0.05

4. Discussion and Conclusion

The bryophytes are used for various purposes in
many cultures. The reason for this is the various
materials they contain (terpenoids, simple
benzoic, cinnamic, and phthalic acid derivatives,
coumarins, and some nitrogen-containing
aromatic compounds, the
benzonaphthoxanthenones) the chemical contents
of bryophytes may vary significantly depending
on their types and they may show a wide diversity.
Some of the reasons for this diversity are the
habitat, seasonal changes, level of water and
moisture exposure, and materials taken from the
environment (Heinrichs, 2000).

In a study carried out by Chobot et al., (2006), the
antioxidant activities of 5 bryophytes were
examined. In that study, the relationship between
phenolic content and antioxidant effect of
bryophytes was investigated in vitro. The species
used in that study were Ceratodon purpureus
(Hedw.)  Brid.  (Dicranaceae), Dicranum
polysetum Sw. Dicranum scaparium Hedw.
(Dicranaceae), Leucobryum glaucum (Hedw.)
Angstr. (Leucobryaceae), and Mnium
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marginatum (With.) P. Beauu. (Mniaceae). As a
result of the study, it was determined that C.
purpureus contains lipids and flavonoids, D.
polysetum has lipids and acetylenic acid, D.
scaporium has lipids, acetylenic acid, and
flavonoids, L. glaucum has sterols, and M.
marginatum has terpenes. Folin-Ciocalteau
reactive was used for determining the relationship
between antioxidant activity and phenolic
content, and cafeic acid was used as a positive
control. At the end of the study, it was observed
that all the species had lower antioxidant activity
levels when compared to the cafeic acid.
However, although lower than cafeic acid, they
were found to have antioxidant activity. At the
end of this study, it was determined that the effects
of bryophyte extracts investigated here had no
significant relationship with the total phenolic
content. However, in previous studies, it was
emphasized that the synergetic or antagonistic
effects of various contents might alter the
antioxidant activity (Nishiki et al., 2007).

In a similar study, using the DPPH radical
scavenging assay, the bioactivity-guided
fractionation of Plagiochila Ovalifolia ether
extract resulted in the isolation of antioxidative
3,5-dihydroxy-2-(3-methyl-2-butenyl)-bibenzyl
and plagiochin D (Sadamori, 2009). At the same
time, o-tocopherol found in all liverworts
predicted that these plants could provide
antioxidants for fat bodies. Similarly, it was also
observed in the present study that Dicranum
containing o  -tocopherol, which shows
antioxidant effect, exhibited significant DPPH
effect.

It was reported in previous studies that the DPPH
radical scavenging effect is related with the
amount of phenolic content in the extracts. In
other words, there is a strong relationship between
the level of phenolic compounds in the herbal
extracts and the scavenging efficiency of DPPH
(Sadamori, 2009; Dey and De, 2012). In the
present study, a high level of DPPH scavenging
activity of Dicranium taxa suggested that
Dicranium taxa are richer in terms of vitamin and
pytosterol contents (vitamin D-3 level, a-
tocopherol, stigmasterol, betasterol) (Table 2).

Anderson et al. (1974), Karunen (1982), and
Sewon (1992) used the distribution of fatty acids
as a criterion for the classification of bryophytes.
These researchers reported that there were
differences in bryophytes and liverwort families
in terms of fatty acid composition and these
differences are at higher levels among sub- and
super-groups. For instance, they considered the

presence or absence of several fatty acids such as
acetylenic acid and certain polyunsaturated acids
as an indicator.

Several compounds identified in the previous
studies, which have been published to date, are 6a,
9-18:2 for Riccia fluitans (Kohn, 1987b) and
Fontinalis antipyretica (Jamieson and Reid,
1976b) and 6a-18: 1, 9a-18:1, 12a-18: 1, 63, 9,12-
18: 3, 6a, 9,12,15-18: 4, 8a, 11,14-20: 3, 5a,
8,11,14-20: 4 for other bryophytes (Dembitsky,
1993; Dembitsky et al., 1993c).

In the previous studies, it was determined that the
bryophytes yielded much lower acetylenic acid
levels (0% and 3.7) and the main fatty acids
contained in species such as Bryum bicolor,
Hylocomium splendens, Mnium cuspidatum
Hedw., Mnium, Plagiothecium laetum, and
Pleurozium schreberi were reported to be 20: 4
and 20: 5 acids (Gellerman et al., 1975; Karunen,
1982; Al-Hasan et al., 1989). Hansen and Rossi
(1991) investigated 25 bryophytes for 20: 4 and
20: 5 fatty acids. They reported that 6 species from
Rachytheciaceae and Hypnaceae families had the
highest levels (23-47%) of these polyunsaturated
acids.

In the studies carried out to date on Bryophyta
species, significant differences were observed in
both C16 and C18 polyunsaturated acids
(angiosperm types) and C20 polyunsaturated fatty
acids (bryophytes type) acids. The similarity of
the alignment of 16: 3 (n-3) and 18: 3 (n-3) fatty
acids, which are at a high level in Bryophyta, to
the composition of angiosperms suggested that
this similarity is an indicator of a high level of
evolution (Karunen, 1982; Dembitsky, 1993).
Similar to these studies, given the increases in
fatty acid levels in the present study, it was
observed that 18:3 n3 fatty acid was at a
significant level in Dicranum species and other
fatty acids in Porella species (d: p<0.001). The
high level of 18:3 (n-3) fatty acid, which is
considered to be the indicator of high evolutional
level, in Dicranum species suggested that it is
related with a high level of DPPH effect in this
species.

In the present study, as shown in the previous
studies, it was determined that the diversity of
fatty acid contents is not solely sufficient for
antioxidant effects such as radical scavenging and
that the synergic effect of other antioxidant
components (such as vitamin, sterol, and
phenolics) in the herbal extract has contribution.
We believe that the changes in fatty acids
originate from the variabilities in nutritional
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differences in habitats of bryophytes, because the
difference in carbon source in use affects the
activity of enzymes, which are responsible for the
synthesis of these fatty acids, might result in
differences in amounts of fatty acids and
antioxidants as o-tocopherol, stigmasterol,
setasterol. By carrying out more studies on the
antioxidant contents of bryophytes, these contents
might be used in pharmacology and food
industries in future.
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Oz

2017-2019 yillar1 arasinda arastirma alaninin 44 farkl lokalitesinden toplam 223 karayosunu Ornegi
toplanmustir. Toplanan 6rneklerin teshis edilmesi sonucunda 17 familyaya ait 41 cins ve bu cinslere ait
toplam 87 takson tespit edilmistir. Bu taksonlardan 12 tanesi Cankiri ili i¢in ilk defa kaydedilmistir. Alanda
cigerotlarina ve boynuzotlarina ait drneklere rastlanmamstir. Icerdigi takson sayis1 bakimindan en biiyiik
familyalar; Pottiaceae (22), Grimmiaceae (11), Brachytheciaceae (10), Bryaceae (9), Dicranaceae (6),
Orthortichaceae (5), Amblystegiaceae (4) ve Hypnaceae (4)’dir.

Anahtar kelimeler: Karayosunu, Flora, Arastirma ve Uygulama Ormani, Cankiri, Tiirkiye

Contributions to the Moss Flora of the Research and Application Forest of the
Faculty of Forestry, Cankir1 Karatekin University

Abstract

From the research area, 223 moss samples were collected from 44 different localities between 2017-20109.
As a result of identifying the samples, 87 species and subspecies taxa belonging to 17 families and 41
genera were identified. 12 of these taxa were recorded for the first time in the province of Cankiri. There
are no examples of liverwort and hornwort in the area. The largest families in terms of the number of taxa
they contain are Pottiaceae (22), Grimmiaceae (11), Brachytheciaceae (10), Bryaceae (9), Dicranaceae (6),
Orthortichaceae (5), Amblystegiaceae (4), Hypnaceae (4).
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1. Giris

Tirkiye’nin cografi 6zellikleri, iletim demetine
sahip bitki ¢esitliligini etkiledigi gibi, iletim
demeti olmayan bitki biyogesitliligini de
etkilemektedir. Simdiye kadar Tirkiye’den
yaklagik 1094 briyofit (+ 890 karayosunu (7
endemik), + 200 cigerotu (3 endemik) ve 4
boynuzotu) {iyesi bilinmektedir (Erdag ve
Kiirschner, 2017; Batan ve ark., 2019; Ursavas ve
Kegeli, 2019; Ursavas ve Isin, 2019).

Abay ve  Ursavas  (2019) tarafindan
gerceklestirilen “Cankirt ili briyofit listesi” isimli
calismada, yapilan arazi ¢aligmalar1 ve literatiir
verilerine dayanarak hazirlanan briyofloristik
listede 54 familya ve 120 cinse ait 286 briyofit
taksonunun kaydi verilmistir. Cankir1 ilinde
calistimamis alanlarin ¢alisilmasi ile bu sayinin
daha da artacag diigiiniilmektedir.

Cankir1 Karatekin Universitesi, Orman Fakiiltesi
Arastirma ve Uygulama Ormani 14.05.1998
tarihinde Cankir1 Orman Fakiiltesinin, Ankara
Universitesine bagli oldugu dénemde, Orman
Fakiiltesine tahsis edilmistir (Ursavas ve Oztiirk,
2016). Arastirma ve uygulama ormaninda
gecmisten giiniimiize kadar cesitli arastirmalar
gerceklestirilmistir.  Aragtirma  ve uygulama
ormaninda gergeklestirilen ilk ¢aligma; Abay ve
Ursavas (2009) tarafindan “Cankir1 Ili Arastirma
Ormani Karayosunu (Musci) Flora ve Ekolojisi”
isimli ¢alismadir. Daha sonra; Gol ve ark., (2010)
tarafindan gerceklestirilen “Cankir: Karatekin
Universitesi, Orman Fakiiltesi Arastrma ve
Uygulama Ormani Topraklarimin Bazi Ozellikleri
ve Simiflandirilmasi” g¢alismast yayilanmuistir.
Alanda karayosunlarina yonelik bir diger ¢calisma
ise; Ursavas ve Oztiirk (2016) tarafindan “Cankirt
Karatekin -~ Universitesi, Orman  Fakiiltesi
Arastirma ve Uygulama Ormaminda Olii Agaglar
Uzerinde Tespit Edilen Karayosunlart” isimli
calismadir. Alanda gerceklestirilen son g¢aligsma
ise; Gogergin ve Giinlii (2017) tarafindan yapilan
“Cankir1 Karatekin Universitesi Orman Fakiiltesi
Arastima  Ormaminda  Goktirk-2 ~ Uydu
Goriintiisti Kullanilarak Bazi Mescere
Parametrelerinin ~ Tahmin  Edilmesi”  isimli
caligmadir.

Arastirma ve uygulama ormanina yakin civarda
yapilmig olan briyofit flora g¢aligmalari ise
sunlardir: The moss flora of Cankiri-Eldivan
mountain (Kegeli ve Cetin, 2000); Contributions
to the moss flora (Musci) of Cankir1 province

(Eldivan-Karadere) (Abay, 2005); The moss flora
of Cankir1 Alpsar1 pond, wit a moss record
(Pterygoneurum crossidioides W. Frey, Herrnst.
Kiirschner) from the country (Giindiiz Kesim ve
Ursavas, 2015) ve Urban moss flora of Cankir1
City (NW, Turkey) (Yavuz ve Abay, 2015).

Arastirma ve uygulama ormani sinirlarinda
gerceklestirilen briyofit ¢aligmalarinin hi¢ biri
tam anlamiyla alanin briyofit florasini ortaya
koyan ayrintih ¢alismalar olmamistir. Bu sebeple
yapilan bu ¢alisma ile alan ayrintili bir sekilde
aragtirilarak briyofit florasinin tam olarak ortaya
¢ikartilmasi amaglanmustir.

1.1 Calisma alam

Arastirma alani, Cankari ili, Eldivan ilgesi sinirlari
icine girmekte ve 40°30'11" - 40°29'35" Kuzey
enlemleri ile 33°25'45" 33°27'10" Dogu
boylamlar1 arasinda kalmaktadir. Arastirma ve
uygulama ormani; 363,5 ha ormanlik ve 3,5 ha
acik alan olmak iizere, toplamda 367 ha.’dir.
Alanin en batisinda Kamis deresi ve Kolagsivri
Tepe (1596 m), dogusunda Murafa Tepe (1641
m), giineyinde Cakmakli Tepe (1640 m) ve
kuzeyinde Kelmahmut Deresi bulunmaktadir
(Sekil 1). Alan igerisinde en yiiksek rakima sahip
nokta Murafa Tepe olup, en diisiik yiikseltiye
sahip alan ise Kamis Deresi ile Kelmahmut
Deresinin birlesim noktast olan (1240 m)
mevkidir (Abay ve Ursavasg, 2009).

Alanin Cankir1 merkezine uzakligi 22 km olup,
Cankir ili Henderson (1961) kareleme sistemine
gore A2 karesi igerisinde yer almaktadir (Ursavas
ve Oztiirk, 2015).

2. Materyal ve Metot

Arastirmanin  materyalini  2017-2019  yillart
arasinda toplanan 223 adet briyofit Ornegi
olusturmaktadir. Arazi c¢aligmasi esnasinda
bitkilerin toplanmadan 6nce fotograflari ¢ekilmis,
toplandiklari istasyon noktalarinin konumlari ve
yiikseltileri  GPS  yardimi ile belirlenerek
kaydedilmistir (Tablo 1). Orneklerin alindig1 bu
istasyon noktalar1 c¢aligma alaninin haritasi
tizerinde de gosterilmistir (Sekil 1). Toplanan
ornekler plastik posetlere konularak laboratuvara
getirilmis ve herbaryum tekniklerine uygun
sekilde kurutulmustur. Teshis edilen ornekler,
Cankir1 Karatekin Universitesi Orman Fakiiltesi,
Orman Botanigi Anabilim Dali Herbaryumunda
muhafaza edilmektedir.
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Iklim verileri icin, ¢alisma alanma en yakin
istasyon olan 930 m yiikseltideki Eldivan
meteoroloji gbzlem istasyonunun rasat sonuglari
esas alinmustir. GOl ve ark., (2010)’na gore yorede
en yliksek sicaklik 37,0°C ile Agustos ayinda, en
diisiik sicaklik -17,3°C ile Subat ayimnda
kaydedilmis olup, yillik ortalama sicaklik 10,4
°C’dir. Yillik ortalama yagis miktar1 500,9 mm,
vejetasyon siiresi i¢indeki yagis miktar ise 274,3
mm’dir (Cakir ve Tung, 2019). Arastirma alani
Thornthwaite yontemine gore; “kurak-yar1 nemli,
mezotermal, kigin orta derecede su fazlasi olan,
deniz iklim etkisine yakin” bir iklim tipine
sahiptir (Abay ve Ursavag, 2009).

Karayosunu taksonlarinin siiflandirilmasinda en
son genetiksel bilgilere dayanilarak yapilan ve son
yillarda sistematik caligmalarda da
benimsenmeye baslanan sistem esas alimistir
(Glime,  2006).  Karayosunlar1  listesinin
verilisinde Ros ve ark., (2013), Plagek (2015) ve
Lara ve ark., (2016)’ya gore diizenlenmistir.
Ayrica, bitkilerin giincel isimleri; theplantlist.org
(URL1) wve tropicos.org (URL2) internet
sitelerinden kontrol edilmistir.

Sekil 1. Arastirma ve Uygulama Ormani (*) Istasyon Noktalar

j veTkes Atkarachlar y
e Korgun
= Yaprakh y
Idivai
$abanszi *
4 !

4364 540332.

Tiirkiye karayosunlarimi igeren ilgili kaynaklar
(Cetin, 1988; Uyar ve Cetin, 2004; Kiirschner ve
Erdag, 2005) incelenerek, floristik listedeki
taksonlarin iilkemiz karayosunlar1 listesinde
mevcut olup olmadigt kontrol edilmistir. Ayrica,
orneklerin daha dnceden Cankiri ilinden kaydinin
verilip verilmediginin kontrolii Abay ve Ursavag
(2019) Cankir1 ili briyofit bitki listesinden
yapilmistir.  Orneklerin  teshis  edilmesinde
karayosunlar ile ilgili farkli flora eserlerinden
yararlanilmigtir (Lawton, 1971; Crum, 1973;
Crum ve Anderson, 1981; Noguchi ve lwatsuki,
1988; Noguchi ve ark., 1991; Smith, 1980-2004;
Nyholm, 1986-1989-1993-1998; Greven, 1995-
2003; Cortini Pedrotti, 2001-2006; Heyn ve
Hernstadt, 2004).

Arastirma alaninda daha onceden yapilmis iki
caligmada tespit edilen tiirler de bitki listesine
eklenmistir. Bu ¢aligmada olmayan fakat Abay ve
Ursavas (2009) c¢alismasinda tespit edilen
taksonlarin bagmna * isareti konulmustur. Ayni
sekilde Ursavas ve Oztiirk (2016) ¢alismasinda
tespit edilen taksonlarin basina ise ** isareti
konulmustur. Cankir1 ilinden ilk defa kaydi
verilen taksonlar ise basina ¢ isareti konularak
belirtilmistir.
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Tablo 1. Arastirma ve Uygulama Ormanindan Alinan Istasyon Noktalari

ist. No Lokalite Tarih GPS Yiikseklik Habitat
Koordinatlar: (m)
A2 Cankirt: Eldivan, Pinus nigra subsp.
CAKU Orman o me g i pallasiana var.
1 Fakiiltesi Arastirma 07.04.2017 400 29, 26.. N 1540-1550 pallasiana, Juniperus
33°26'24"E m .
ve Uygulama Ormani, nana, Juniperus
Laleli Sirt1 oxycedrus
Pinus nigra subsp.
A2 Cankirt: Eldivan, pallasiana var.
2 CAKU Orman 15.04.2017 40°30'24" N 1430 m pallasiana, Juniperus
Fakiiltesi Arastirma o 33°26'31"E nana, Juniperus
ve Uygulama Ormant oxycedrus, Primula
vulgaris subsp. vulgaris
Corylus avellana subsp.
A2 Cankiri: Eldivan, avellana, Pinus nigra
CAKU Orman 40°30' 12" N subsp. pallasiana var.
3 Fakiiltesi Arastirma 09.09.2017 0 net oo 1374 m pallasiana, Berberis
33°25'55"E -
ve Uygulama Ormani, crataegina, Populus
Kirazl dere tremula, Juniperus
oxycedrus
A2 Ganlas: v, e By
CAKU Orman subsp paillasiana 8ar
4 Fakilltesi Arastirma |y 5q 57 | 407 30" 19" N 1420 m pallasiana, Berberis
ve Uygulama Ormani, 33°26'06" E -
; S crataegina, Populus
Kirazli derenin iist I .
tarafi, yol kenar1 tremula, Juniperus
’ oxycedrus Quercus sp.
Pinus nigra subsp.
A2 Cankirt: Eldivan, paﬁglliz?:nge\:’%réris
CAKU Orman 40°30'28" N .
5 Fakiiltesi Arastirma 10.09.2017 33°26' 20" E 1426 m cratae?ma, P_opulus
ve Uygulama Orman tremula, Juniperus
oxycedrus Quercus sp.,
Crataegus monogyna
Pinus nigra subsp.
A2 Cankirt: Eldivan, pallasiana var.
CAKU Orman 40°30'29" N pallasiana, Berberis
6 Fakiiltesi Arastirma 11.09.2017 33°26' 13" E 1410m crataegina, Juniperus
ve Uygulama Ormant oxycedrus, Quercus sp.,
Pyrus elaeagnifolia
Pinus nigra subsp.
A2 Cankirt: Eldivan ogn pallasiana var.
- ’ 40°30'24" N - .
7 ¢AKY Orman 11.09.2017 | 33°26' 04" E 1433 m pallasiana, Berberis
Fakiiltesi Arastirma crataegina, Juniperus
ve Uygulama Ormant oxycedrus Quercus sp.,
Pyrus elaeagnifolia
A2 Cankirt: Eldivan, Pinus nigra subsp.
CAKU Orman 40°29'49" N pallasiana var.
8 Fakiiltesi Arastirma 18.02.2018 33°26'33"E 1554m pallasiana, Juniperus
ve Uygulama Ormani oxycedrus
A2 Cankir1: Eldivan, Pinus nigra subsp.
CAKU Orman 40°29'53" N pallasiana var.
9 Fakiiltesi Arastirma 19.02.2018 33°26'22"E 1507'm pallasiana, Juniperus
ve Uygulama Ormani oxycedrus
R Pinus nigra subsp.
Azg:rlg(gl(')iﬁr\:an’ 40°29'51" N pallasiana var.
10 19.02.2018 33°26' 16" E 1450 m pallasiana, Juniperus

Fakiiltesi Arastirma
ve Uygulama Ormani

oxycedrus
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ist. No Lokalite Tarih GPS Yiikseklik Habitat
Koordinatlar: (m)
. Pinus nigra subsp.
A2 Cankirt: Eldivan, :
CAKU Orman 40°29' 43" N pallasiana var.
11 o 19.02.2018 0z 1 1510 m pallasiana, Juniperus
Fakiiltesi Arastirma 33°26'19"E -
ve Uygulama Ormani oxycedrus ve Jgnlperus
communis
A2 Cank}.rl: Eldivan, PI;:ISI;sli% Laas\l/J:rSp'
12 ¢AKU Orman 17.042018 | 40729'56"N 1552'm pallasiana,
Fakiiltesi Arastirma 33°26'37"E . .
ve Uygulama Ormani Juniperus communis var.
saxatilis
Pinus nigra subsp.
A2 Cankirt: Eldivan, pallasiana var.
CAKU Orman 40°30'07" N pallasiana, Juniperus
13 Fakiiltesi Arastirma 17.04.2018 33°26'30"E 1530 m communis var. saxatilis,
ve Uygulama Ormani Berberis crataegina, Rosa
canina, Crataegus sp.
A2 Cankirt: Eldivan, Agik alan, Amygdalus sp.,
CAKU Orman 40°29'26" N Acantholimon sp.,
14 Fakiiltesi Aragtirma 17.04.2018 33°26' 12"E 1541 m Juniperus communis var.
ve Uygulama Ormani saxatilis
Pinus nigra subsp.
A2 Cankirt: Eldivan, pallasiana var.
CAKU Orman 40°29'27" N pallasiana, Primula
15 Fakiiltesi Aragtirma 17.04.2018 33°26'05"E 1506 m vulgaris subsp. vulgaris,
ve Uygulama Ormant Juniperus communis var.
saxatilis
A2 Cankirt: Eldivan,
CAKU Orman 40°30'37"N
16 Fakiiltesi Arastirma 16.05.2018 33°25' 53" E 1268 m Agiklik taslik alan
ve Uygulama Ormant
A2 Cankiri: Eldivan, . .
17 CAKU Orman 03.07.2018 | 40730'16"N 1332 m Acslllj(tlal's]:)tis;lll(égg;fvr:? ©
Fakiiltesi Arastirma o 33°25'49"E ) - ’
pallasiana
ve Uygulama Ormant
A2 Cankart: Eldivan, P'g:ﬁa”;% rnaas\‘j:rs'["
CAKU Orman 40°30'20" N - )
18 Fakiiltesi Arastirma 03.07.2018 33°26' 05" E 1400 m pallasiana, Quercus sp.,
Populus tremula, Corylus
ve Uygulama Ormant
avellana
A2 Cankiri: Eldivan, Pinus nigra subsp
CAKU Orman 40°30'33" N : ’
19 Fakiiltesi Arastirma 06.07.2018 33°26' 13" E 1420m aII;saiililr?;laQnse\;iES s
ve Uygulama Ormant P ' P.
A2 Cankirt: Eldivan, Plg:ﬁansli% rnaas\lj:rsP'
CAKU Orman 40°30'23" N - )
20 Fakiiltesi Arastirma 10.07.2018 33°26' 29" E 1540 m pallasiana, Crata}egus
sp., Pyrus sp., Juniperus
ve Uygulama Ormanti : L
communis var. saxatilis
A2 Cankir1: Eldivan, Pinus nigra subsp.
CAKU Orman 40°30' 14" N pallasiana var.
21 Fakiiltesi Arastirma 10.07.2018 33°26'39"E 1500m pallasiana, Juniperus
ve Uygulama Ormani communis var. saxatilis,
A2 Cankir: Eldivan, 40°30' 11" N Pinus nigra subsp.
22 CAKU Orman 10.07.2018 | 33°26'30"E 1535 m pallasiana var.
Fakiiltesi Arastirma pallasiana, Pinus
ve Uygulama Ormani sylvestris
Cﬁig%‘k“" EF]dLV*ilrt‘ _ Pinus nigra subsp.
Trman rakultesi ) ' " H
23 Arastirma ve Uygulama 12.07.2018 ggo :;2, (4)116" I; 1570 m IFaI.IaSIarj]a v_ar.
Ormani, Muraffa tepenin pa aSIajna‘ umpert_Js_
alt kismi communis var. saxatilis
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. . . GPS Yiikseklik ]
Ist. No Lokalite Tarih Koordinatlar (m) Habitat
A2 Cankirt: Eldivan, Agik alan, Pinus nigra
CAKU Orman 40°29'41" N subsp. pallasiana,
24 Fakiiltesi Arastirma 12.07.2018 33°26'26 " E 1530 m Juniperus communis var.
ve Uygulama Ormani saxatilis, Thymus sp.
A2 Cankirt: Eldivan,
CAKU Orman 0 m0r A1
25 Fakilltesi Arastrma | 12.07.2018 | 20° 29 21"N 1550m | Atk alan, Astragalus sp.,
33°25'49" E Pinus sylvestris
ve Uygulama Ormani,
Verici civari
A2 Cankirt: Eldivan, Pinus nigra subsp.
CAKU Orman 40°29' 29" N pallasiana var.
26 Fakiiltesi Arastirma 12.07.2018 33°25' 49" E 1535 m pallasiana, Crataegus sp.,
ve Uygulama Ormani, Pyrus sp., Juniperus
Verici alt tarafi communis var. saxatilis
A2 Cankiri: Eldivan,
CAKU Orman 40°30'24" N Pinus nigra subsp.
27 Fakiiltesi Aragtirma 12.07.2018 33°26'46"E 1510 m pallasiana var. pallasiana
ve Uygulama Ormant
A2 Cankirt: Eldivan,
CAKU Orman 40°30'40" N Pinus nigra subsp.
28 Fakiiltesi Aragtirma 12.07.2018 33°26'46"E 1400 m pallasiana var. pallasiana
ve Uygulama Ormant
A2 Cankirt: Eldivan, PIS:ISI;]SIS';\ ;aas\tj:fp'
CAKU Orman 40°30° 32” N . .
29 Fakiiltesi Arastirma 13.07.2018 33226’ 01" E 1290 m pallasu_ama, Ber_berls
ve Uveulama Ormani crataegina, Juniperus
yeu communis var. saxatilis
A2 Cankiri: Eldivan, PI::ISI;in%\ rnaas\lj:fp'
CAKU Orman 40°30° 32” N . .
30 Fakiiltesi Arastirma 13.07.2018 33926’ 27" E 1380 m palla3|a_na, Berberis
crataegina, Populus
ve Uygulama Ormant .
tremula, Rosa canina
A2 Cankirt: Eldivan,
CAKU Orman 40°30° 33" N Pinus nigra subsp.
31 Fakiiltesi Aragtirma 15.08.2018 33°25° 55" E 1270m pallasiana var. pallasiana
ve Uygulama Ormant
A2 Cankiri: Eldivan T .
- ’ Kuru dere i¢i, Pinus nigra
CAKU Orman 40°30° 32" N .
32 Fakiiltesi Arastirma 15.08.2018 33°26° 36" E 1400 m subsp. gﬁ!;sgﬁga var.
ve Uygulama Ormant P
A2 Cankirt: Eldivan . .
- ’ Dere kenar1, Pinus nigra
CAKU Orman 40°30° 22” N L
33 Fakiiltesi Arastirma 15.08.2018 33°26° 217 E 1416 m subsp. gﬁg;sal‘ﬁga var.
ve Uygulama Ormant P
A2 Cankirt: Eldivan, PIS:E;;% ';]aas\l/J:rSp'
CAKU Orman 40°30° 05" N - )
34 Fakiiltesi Arastirma 16.10.2018 33°26° 20" E 1526 m pallasiana, Quercus sp.,
ve Uveulama Ormani Crataegus sp., Rosa
el canina
A2 Cankirt: Eldivan, Pinus nigra subsp.
CAKU Orman 40°30' 22" N pallasiana var.
35 Fakiiltesi Arastirma 02.04.2019 33°26' 18" E 1466 m pallasiana, Juniperus
ve Uygulama Ormani communis var. saxatilis,
Populus tremula,
A2 Cankirt: Eldivan, Pinus nigra subsp.
CAKU Orman pallasiana var.
Fakiiltesi Arastirma 40°30'09" N pallasiana, Juniperus
36 ve Uygulama Ormanti 02.04.2019 33°26'14"E 1510m communis var. saxatilis,
Pyrus sp.
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ist. No Lokalite Tarih Koor?lzni dart Yul((rs]:)kl ik Habitat
A2 Cankirt: Eldivan, Pinus nigra subsp.
CAKU Orman 40°30' 03" N pallasiana var.
37 Fakiiltesi Arastirma 02.04.2019 0 gt 1 1464 m pallasiana, Juniperus
33°26' 13" E . L
ve Uygulama Ormant communis var. saxatilis,
dere kenari, agik alan Crataegus sp.
A2 Cankirt: Eldivan, Pinus nigra subsp
CAKU Orman 40°29'56" N pallasiana var .
38 Fakiiltesi Arastirma 02.04.2019 0t 1 1460 m - o
ve Uygulama Orman, 33°26' 14" E palla3|apa, Jumperp;
communis var. saxatilis
taglik alan
A2 Cankirt: Eldivan,
AKU Orman o nen cam
39 gakﬁltesi Arastrma | 03.04.2019 | 40029'59"N 1360 m Quercus sp., Pyrus sp.,
33°25' 58" E Rosa canina,
ve Uygulama Ormant
dere kenari, agik alan
A2 Cankirt: Eldivan,
¢ARU Orman 40°30' 05" N Pinus nigra subsp.
40 Fakiiltesi Arastirma 03.04.2019 33°25' 50" E 1350 m pallasiana V%ll’. paIIan)iana
ve Uygulama Ormant
dere kenari, kayalik
A2 Cankiri: Eldivan, Pinus nigra subsp.
CAKU Orman 40° 29" 44" N pallasiana var.
41 Fakiiltesi Arastirma 14.05.2019 33°26' 07" E 1500 m pallasiana, Juniperus
ve Uygulama Ormant communis var. saxatilis,
Pyrus sp.
A2 Cankirt: Eldivan, Pinus nigra subsp.
CAKU Orman 40°29' 53" N pallasiana var.
42 Fakiiltesi Aragtirma 14.05.2019 33°26' 01" E 1400 m pallasiana, Juniperus
ve Uygulama Ormant oxycedrus, Populus
tremula
A2 Cankiri: Eldivan,
CAKU Orman 6 MO &1 ;
43 | Fakilltesi Aragtirma | 14.05.2019 | 40729 31"N 1375m | Rosacanina, Crataegus
33°25'53"E sp.
ve Uygulama Ormant
dere kenart
A2 Cankirt: Eldivan,
CAKU Orman o~ AN : :
44 Fakiiltesi Arastirma 14.05.2019 400 29, 40.. N 1420 m P'f‘“s nigra SUbSpZ
33°25'54"E pallasiana var. pallasiana
ve Uygulama Ormant
dere kenar1
3. Bulgular 3. Barbula convoluta Hedw. (Pottiaceae) 2,
07.04.2017 - 14.05.2019 tarihleri arasinda 20, 29. Istasyon, Kaya iizeri, U3154; U3155;
gerceklestirilen arazi c¢alismalart  sonucunda U3156; 2, Istasyon, Islak toprak iizeri,
toplamda 44 istasyon noktasindan 223 adet U3157;
karayosunu  Ornegi  toplanmistir.  Toplanan 4. #B. cordata (Jur.) Loeske (Pottiaceae) 29.
ornekler igerisinden her hangi bir cigerotu Istasyon, Kaya iizeri, U3158;
Ornegine rastlanmamugtir. 201 adet Ornegin 5. B. unguiculata Hedw. (Pottiaceae) 16.
tamaminin teshisi yapilmistir. 22 Ornegin ise Istasyon, Kaya ¢atlag1 iizeri,U3159;
sporofit gibi bazi teshis karakteristiklerinin 6. Brachytheciastrum velutinum (Hedw.)
olmamasi sebebi ile teshisleri yapilamamistir. Ignatov & Huttunen (Brachytheciaceae) 1.
Istasyon, Toprak iizeri, U3250; 2. Istasyon,
3.1. Bitki Listesi Ciiriimiis kiitiik iizeri, U3251; 8. Istasyon,
BRYOPHYTA Schimp. Kaya tizeri, U3252;
1. *Amblystegium serpens (Hedw.) Schimp. 7. Brachythecium albicans (Hedw.) Schimp.
(Amblystegiaceae) (Abay ve Ursavas, 2009) (Brachytheciaceae) 1, 2, 21. Istasyon,
2. Aulacomnium  androgynum  (Hedw.) Toprak iizeri, U3253; U3254; U3255,
Schwigr. (Aulacomniaceae) 2. Istasyon, 8. **B. erythrorrhizon Schimp.

Curtimus kiitiik tizeri, U3199

(Brachytheciaceae) (Ursavas ve Oztiirk,
2016)
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9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21,

22,

23.

24,

25.

26.

27.

28.

B. glareosum (Bruch ex Spruce) Schimp.
(Brachytheciaceag) 2. Istasyon, Toprak
Ugzeri, U3256,

*B.  mildeanum  (Schimp.)  Schimp
(Brachytheciaceae) (Abay ve Ursavas,
2009)

B. rutabulum (Hedw.) Schimp.
(Brachytheciaceae) 2, 5. Istasyon, Toprak
tzeri, U3257; U3258;
+Bryoerythrophyllum ferruginascens
(Stirt.) Giacom. (Pottiaceae) 2. Istasyon,
Nemli kaya tizeri, U3160;

Bryum argenteum Hedw. (Bryaceae) 1.
istasyon, Tasli Toprak tizeri, U3202;

#B. caespiticium Hedw. (Bryaceae) 6, 17.
istasyon, Toprak iizeri, U3204; U3205;

+B. dichotomum Hedw. (Bryaceae) (Syn:
Bryum bicolor Dicks.) 29. Istasyon, Islak
kaya tizeri, U3217,

#B. funkii Schwiigr. (Bryaceae) 1. Istasyon,
Toprak tizeri, U3208;

B. weigelii Spreng. (Bryaceae) 37. istasyon,
Su i¢i toprak iizeri, U3216;

Ceratodon conicus (Hampe) Lindb. (Syn:
Ceratodon purpureus var. conicus (Hampe)
Husn.) (Dicranaceae) 5, 23, 34. Istasyon,
toprak tizeri, U3133; U3134; U3135;

C. purpureus (Hedw.) Brid. (Dicranaceae)
1, 7, 13. istasyon, Toprak iizeri, U3130,
U3131; U3132;

Cratoneuron filicinum (Hedw.) Spruce
(Amblystegiaceae) 2, 3, 20. istasyon, Dere
i¢i kaya tizeri, U3230; U3232; U3234; 2, 5,
20, 28. Istasyon, Dere i¢i toprak iizeri,
U3231; U3233; U3235;

Dicranella heteromalla (Hedw.) Schimp.
(Dicranaceae) 34. Istasyon, Toprak iizeri,
u3142;

*D. varia (Hedw.) Schimp. (Dicranaceae)
13. Istasyon, toprak iizeri, U3143;
Dicranoweisia cirrata (Hedw.) Lindb.
(Dicranaceae) (Abay ve Ursavas, 2009)
Dicranum scoparium Hedw. (Dicranaceae)
2, 15. Istasyon, Kiitiik {izeri, U3136; U3137;
3, 8, 13, Istasyon, Toprak iizeri, U3138;
U3139; U3140;

D. tauricum Sapjegin (Dicranaceae) 35.
Istasyon, Kiitiik iizeri, U3144;

Didymodon  tophaceus (Brid.) Lisa
(Pottiaceae) (Syn: Barbula tophacea (Brid.)
Mitt.) 29. Istasyon, Taprak iizeri, U3161;
Distichium capillaceum (Hedw.) Bruch &
Schimp. (Ditrichaceae) 40. Istasyon, Kaya
uzeri, U3276;

Ditrichum flexicaule (Schwigr.) Hampe
(Ditrichaceae) 40. Istasyon, Kaya iizeri,
U3275;

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

D. heteromallum (Hedw.) E. Britton
(Ditrichaceae) 17. Istasyon, Toprak iizeri,
u3141;

Drepanocladus uncinatus (Hedw.) Warnst.
(Amblystegiaceae) 9. istasyon, Toprak
tizeri, U3236;

Encalypta rhaptocarpa Schwigr.
(Encalyptaceae) 1, 16. Istasyon, Toprak
iizeri, U3148; U3149;

E. streptocarpa Hedw. (Encalyptaceae) 38,
39. Istasyon, Kaya iizeri, U3150, U3151;

E. vulgaris Hedw. (Encalyptaceae) 14.
istasyon, Kaya tizeri, U3147;

+Eucladium verticillatum (With.) Bruch &
Schimp. (Pottiaceae) 39. Istasyon, Kaya
tizeri, U3200;

Eurhynchiastrum  pulchellum  (Hedw.)
Ignatov & Huttunen (Syn: Eurhynchium

pulchellum (Hedw.) Jenn.)
(Brachytheciaceae) 9. Istasyon, Toprak
tizeri, U3262;

+Fissidens adianthoides Hedw.

(Fissidentaceae) 10. Istasyon, Dere kenari
toprak iizeri, U3146;

oF. incurvus Starke  ex  Rohl
(Fissidentaceae) 13. Istasyon, toprak iizeri,
U3145;

Funaria hygrometrica Hedw. (Funariaceae)
2, 20. Istasyon, Kaya tizeri, U3152; U3153;
Grimmia anodon Bruch & Schimp.
(Grimmiaceae) 1, 3, 9, 14, 20, 25. Istasyon,
Kaya tizeri, U3095; U3096; U3097; U3098;
U3099; U3100; U3101; U3102;

+G. elongata Kaulf. (Grimmiaceae) 2, 8.
Istasyon, Kaya iizeri, U3103; U3104;

G. montana Bruch &  Schimp.
(Grimmiaceae) 1, 2, 3, 8, 14. Istasyon, Kaya
tizeri, U3105; U3106; U3107; U3108;
U3109;

G. orbicularis Bruch (Grimmiaceae) 10.
Istasyon, Kaya iizeri, U3110;

G. ovalis (Hedw.) Lindb. (Grimmiaceae) 3,
34. Istasyon, kaya {izeri, U3111; U3112;
U3113;

G. pulvinata (Hedw.) Sm. (Grimmiaceae) 2,
3, 8, 9. Istasyon, kaya iizeri, U3114; U3115;
U3116; U3117;

G. trichophylla Grev. (Grimmiaceae) 1, 2, 3,
8, 14. Istasyon, Kaya iizeri, U3118; U3119;
U3120; U3122; U3123; 6. Istasyon, toprak
tizeri, U3121;

Homalothecium lutescens (Hedw.) H. Rob.
(Brachytheciaceae) 1, 23, 30. Istasyon,
Toprak tlizeri, U3267; U3268; U3269;

H. philippeanum  (Spruce)  Schimp.
(Brachytheciaceae) 2. Istasyon, kaya iizeri,
U3264; 1, Istasyon, Toprak iizeri, U3263;
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48.

49.

50.

51.

52.

53.

54,

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

H. sericeum (Hedw.) Schimp.
(Brachytheciaceae) 3. Istasyon, kaya iizeri,
U3265; 3. Istasyon, Aga¢ govdesi iizeri,
U3266;

Hygroamblystegium humile (P. Beauv.)
Vanderp., Hedends & Goffinet (Syn:
Amblystegium humile (P. Beauv.) Crundw.)
(Amblystegiaceae) 2. istasyon, Toprak
uzeri, U3237;

*H. tenax (Hedw.) Jenn. (Amblystegiaceae)
(Abay ve Ursavas 2009)

**H, varium (Hedw.) Monk.
(Amblystegiaceae) (Ursavas ve Oztiirk,
2016)

Hylocomium splendens (Hedw.) Schimp.
(Hylocomiaceae) 15, 23. istasyon, Toprak
uzeri, U3246; U3247;

+Hypnum andoi A.J.E. Sm (Hypnaceae) 3.
istasyon, kaya iizeri, U3239; 3. Istasyon,
toprak iizeri, U3240;

H. cupressiforme var. cupressiforme Hedw.
(Hypnaceae) 2. Istasyon, Toprak iizeri,
U3241

H. cupressiforme var. lacunosum Brid.
(Hypnaceae) 1, 8. Istasyon, Toprak iizeri,
U3242; U3243; 10, 13. 1stasy0n, Kaya
uzeri, U3243; U3244;

H. cupressiforme var. resupinatum (Taylor)
Schimp. (Hypnaceae) 9. Istasyon, Agac
govdesi tizeri, U3245;

*H. jutlandicum Holmen & E.Warncke
(Hypnaceae) (Abay ve Ursavas, 2009)
Imbribryum alpinum (Huds. ex With.) N.
Pedersen (Syn: Bryum alpinum Huds. ex
With.) (Bryaceae) 1. Istasyon, Toprak iizeri,
U3203;

*1. mildeanum (Jur.) J.R.Spence (Syn:
Bryum mildeanum Jur.) (Bryaceae) (Abay ve
Ursavas, 2009)

Kindbergia praelonga (Hedw.) Ochyra
(Brachytheciaceae) 20, 28. istasyon, Toprak
tzeri, U3259; U3260;

Leptodictyum riparium (Hedw.) Warnst.

(Syn: A. riparium (Hedw.) Schimp.)
(Amblystegiaceae) 8. Istasyon, Agac
govdesi iizeri, U3238;

Lescuraea saxicola (Schimp.) Milde

(Leskeaceae) 27. Istasyon, Kiitiik iizeri,
u3272;

Leucodon immersus Lindb.
(Leucodontaceae) 2. Istasyon, Kaya iizeri,
U3273;

L. sciuroides (Hedw.) Schwigr.
(Leucodontaceae) 39. Istasyon, Kaya iizeri,
U3274;

Lewinskya affinis (Schrad. ex Brid.) F.Lara,
Garilleti & Goffinet,. (Orthotrichaceae) 3,
36. Istasyon, Mese dal iizeri, U3216; U3217;

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

L. speciosa (Nees) F.Lara, Garilleti &
Goffinet, (Orthotrichaceae) 3. Iistasyon,
Findik dal iizeri, U3224; 2, 8, Istasyon, Kaya
tzeri, U3225; U3226;

L. striata (Hedw.) F.Lara, Garilleti &
Goffinet, (Orthotrichaceae) 3. Istasyon,
Mese dal tizeri, U3227; 2, 13, istasyon, Alig
dal tizeri, U3228;U3229;

Orthotrichum cupulatum Hoffm. ex Brid.
(Orthotrichaceae) 2, 9, 14. Istasyon, Kaya
iizeri, U3249; U3218;U3219;

O. rupestre Schleich. ex Schwigr.
(Orthotrichaceae) 1, 2, 20, 27. Istasyon,
Kaya tizeri, U3220; U3221; U3222; U3223;
*Pseudoleskeella nervosa (Brid.) Nyholm
(Leskeaceae) (Abay ve Ursavas, 2009)
Pseudoscleropodium purum (Hedw.) M.
Fleisch. (Brachytheciaceae) 15. Istasyon,
Toprak tizeri, U3270;

Pterigynandrum filiforme Hedw.
(Pterigynandraceae) 2. Istasyon, kiitiik iizeri,
u3271;

Ptychostomum capillare (Hedw.) Holyoak
& N. Pedersen (Bryaceae) (Syn: Bryum
capillare Hedw.) 2, 7, 12, 20. Istasyon,
Toprak iizeri, U3211; U3213; U3214;
U3215; 5, 1stasy0n, Kaya tizeri, U3212;

P. pallens (Sw.) J.R. Spence (Syn: Bryum
pallens Sw.) (Bryaceae) 2. Istasyon, Kiitiik
tizeri, U3210; 12, istasyon, Kitik tzeri,
uU3207;

P. pseudotriquetrum (Hedw.) J.R. Spence &
H.P. Ramsay (Syn: B. pseudotriquetrum
(Hedw.) P. Gaertn., B. Mey. & Scherb.)
(Bryaceae) 20, 43. Istasyon, Toprak iizeri,
U3261; U3209;

**P, moravicum (Podp.) Ros & Mazimpaka
(Bryaceae) (Ursavas ve Oztiirk, 2016)
**Pulvigera lyellii (Hook. & Taylor) Plasek,

Sawicki & Ochyra. (Orthotrichaceae)
(Ursavas ve Oztiirk, 2016)

Rhytidiadelphus triquetrus (Hedw.)
Warnst. (Hylocomiaceae) 23. Istasyon,
Toprak tizeri, U3248,

Schistidium agassizii Sull. & Lesq.

(Grimmiaceae) 25. Istasyon, Kaya iizeri,
U3126;

S. apocarpum (Hedw.) Bruch & Schimp.
(Grimmiaceae) 2. Istasyon, Kaya iizeri,
U3124; U3125;

S. confertum (Funck) Bruch & Schimp.
(Grimmiaceae) 12. istasyon, Kaya iizeri,
uU3127;

S. flaccidum (De Not) Ochyra
(Grimmiaceae) 3. Istasyon, Kaya iizeri,
u3128;
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*Sciuro-hypnum  populeum  (Hedw.)
Ignatov & Huttunen (Brachytheciaceae)
(Abay ve Ursavas, 2009)

Syntrichia montana Nees (Pottiaceae) (Syn:
Tortula intermedia (Brid.) De Not.) 3.
istasyon, Kaya tizeri, U3162;
**S. norvegica F.Weber
(Ursavas ve Oztiirk, 2016)

S. ruralis (Hedw.) F.Weber & D.Mohr var.
ruraliformis (Besch.) Delogne (Pottiaceae)
1, 6. Istasyon, Toprak iizeri, U3166; U3164;
4. Istasyon, Kaya catlag: iizeri, U3168; 9.
Istasyon, Agag govdesi iizeri, U3169;

S. ruralis (Hedw.) F.Weber & D.Mohr var.
ruralis (Pottiaceae) 1, 5. Istasyon, Kaya
Uzeri, U3163; U3164; 8, 36. istasyon,
Toprak iizeri, U3165; U3165;

S. virescens (De Not.) Ochyra (Pottiaceae)
1. istasyon, Toprak iizeri, U3170; 6, 16, 36.
Istasyon, Agac govdesi iizeri, U3171;
U3192; U3172;

*Timmia austriaca Hedw. (Timmiaceae)
(Abay ve Ursavas, 2009)

Tortella inclinata var. densa (Lorentz &
Molendo) Limpr. (Pottiaceae) (Syn: Tortella
densa (Lorentz & Molendo) A.C. Crundwell
& Nyholm) 9, 35. Istasyon, Toprak iizeri,
U3176; U3177;

T. tortuosa (Hedw.) Limpr. (Pottiaceae) 1, 4.
Istasyon, Kaya catlagi iizeri, U3174; U3174;
8, istasyon, Kitiik tizeri, U3175;

**Tortula  atrovirens (Sm.)  Lindb.
(Pottiaceae) (Ursavas ve Oztiirk, 2016).

T. brevissima Schiffner (Pottiaceae) 9.
Istasyon, Kaya catlagi, U3173;

T. inermis (Brid.) Mont. (Pottiaceae) 16.
istasyon, Toprak tizeri, U3187; U3188;

T. muralis var. aestiva Brid. ex Hedw.
(Pottiaceae) 1. Istasyon, Tash toprak iizeri,
U3185;

T. muralis var. muralis Hedw. (Pottiaceae)
38. istasyon, Kaya iizeri, U3186;

**T. schimperi M.J.Cano, O.Werner &
J.Guerra (Pottiaceae) (Ursavas ve Oztiirk,
2016)

T. subulata Hedw. (Pottiaceae) 2, 3, 8, 12,
14, 17, 30. istasyon, toprak tizeri, U3178;
U3179; U3201; U3179; U3180; U3181;
U3182; U3183; U3184; 1. Istasyon, Kaya
tzeri, U3177;

*Trichodon cylindricus (Hedw.) Schimp.
(Ditrichaceae) (Abay ve Ursavas, 2009)

(Pottiaceae)

100. Trichostomum crispulum Bruch
(Pottiaceae) 33. Istasyon, Kaya iizeri,
U3190;

101. #T. tenuirostre (Hook. & Taylor) Lindb.
(Pottiaceae) (Syn: Oxystegus tenuirostris
(Hook. & Taylor) A.J.E. Sm.) 26. Istasyon,
Kaya iizeri, U3189;

102. Weissia brachycarpa (Nees & Hornsch.)
Jur. (Pottiaceae) 3. istasyon, toprak fiizeri,
U3191;

103. #W. condensa (Voit) Lindb. (Pottiaceae) 1,
20. Istasyon, Toprak iizeri, U3193; U3195;
2, 27. Istasyon, Kaya iizeri, U3194; U3196;

104. W. controversa Hedw. (Pottiaceae) 35.
1stasyon, Toprak iizeri, U3198;

3. Tartisma ve Sonuc¢

Gergeklestirilen arazi ¢aligmalart  sonucunda
toplamda 44 istasyon noktasindan 223 adet
karayosunu  Ornegi toplanmigtir.  Toplanan
ornekler igerisinden her hangi bir cigerotu
ornegine rastlanmamustir. Teshisleri tamamlanan
karayosunu orneklerine iligkin floristik liste
yukarida verilmistir. Buna gore
karayosunlarindan 17 familyaya ait 41 cins ve bu
cinslere ait 87 tiir veya tiir alti takson tespit
edilmistir ~ (Tablo 2). Barbula cordata,
Bryoerythrophyllum  ferruginascens, Bryum
caespiticium, Bryum dichotomum, Bryum funkii,
Eucladium verticillatum, Fissidens adianthoides,
Fissidens incurvus, Grimmia elongata, Hypnum
andoi, Trichostomum tenuirostre ve Weissia
condensa bu ¢alisma ile Cankiri ilinden ilk defa
kaydedilmistir.

Alanda daha onceden Abay ve Ursavas (2009)
tarafindan  gergeklestirilen calismada kaydi
verilen fakat bu calismada rastlanamayan 10

karayosunu taksonu bulunmaktadir. Bunlar;
Amblystegium serpens, Brachythecium
mildeanum, Dicranella varia,

Hygroamblystegium tenax, Hypnum jutlandicum,
Imbribryum mildeanum, Pseudoleskeella
nervosa, Sciuro-hypnum populeum, Timmia
austriaca, Trichodon cylindricus. Alanda daha
onceden Ursavas ve Oztiirk (2016) tarafindan
gerceklestirilen bir diger ¢alismada kaydi verilen
fakat bu caligmada rastlanamayan 7 karayosunu
taksonu bulunmaktadir. Bu taksonlar ise:
Brachythecium erythrorrhizon,
Hygroamblystegium  varium,  Ptychostomum
moravicum,  Pulvigera lyellii,  Syntrichia
norvegica, Tortula atrovirens, Tortula schimperi.
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Tablo 2. Aragtirma alanindan kaydedilen taksonlarin familyalara gore dagilimi

Familya No Familyalar Cins Sayilar Cinsler ;-:ykj::l

. Grimmia 7

1 Grimmiaceae 2 Schisdium 7

Ceratodon 2

2 Dicranaceae 3 Dicranum 2

Dicranella 2

o Distichium 1

3 Ditrichaceae 2 Ditrichum >

4 Fissidentacea 1 Fissidens 2

5 Encalyptaceae 1 Encalypta 3

6 Funariaceae 1 Hygrometrica 1

Eucladium 1

Barbula 3

Bryoerythrophyllum 1

Didymodon 1

7 Pottiaceae 9 Syntrichia 4

Tortula 5

Tortella 2

Trichostomum 2

Weissia 3

8 Aulacomniaceae 1 Aulacomnium 1

Bryum 5

9 Bryaceae 3 Imbribryum 1

Ptychostomum 3

10 Orthotrichaceae 2 Orth_otrlchum 2

Lewinskya 3

Cratoneuron 1

. Drepanocladus 1

11 Amblystegiaceae 4 Hygroamblystegium 1

Leptodictyum 1

12 Hypnaceae 1 Hypnum 4

. Hylocomium 1

13 Hylocomiaceae 2 Rhytidiadelphus 1

Brachytheciastrum 1

Brachythecium 3

. Eurhynchiastrum 1

14 Brachytheciaceae 6 Homalothecium 3

Pseudoscleropodium 1

Kindbergia 1

15 Pterigynandraceae 1 Pterigynandrum 1

16 Leskeaceae 1 Lescuraea 1

17 Leucodontaceae 1 Leucodon 2

TOPLAM 41 87
Arastirma ve uygulama ormaninda takson tespit edilmistir. Arastirma ve uygulama
karayosunlarmin saptanmasina yonelik ormaninda  gerceklestirilen bu caligma ile

gerceklestirilen tim bu calismalar neticesinde
alandan simdiye kadar toplamda 18 familyaya ait
45 cins ve bu cinslere ait 104 tiir veya tiir alti

kaydedilen taksonlar, alanda ve yakin civarda
daha 6nceden yapilmis diger ¢alismalar ile Tablo
3’de karsilastirilmustir.



ayni familyalar (Pottiaceae, Brachytheciaceae ve
Grimmiaceae) almistir, sadece Ursavas ve Oztiirk
(2016) c¢alismasinda Grimmiaceae familyasi
bireylerine rastlanmamistir. Ik {ic siradaki
familyalar igerdikleri takson sayilar1 bakimindan
kurak ve yar1 kurak alanlara iyi adaptasyon
gostermeleri sebebi ile ¢ok fazla sayida bireyle
alanda temsil edilmektedirler. Dolayisi ile bu
durum beklenen bir sonugtur.

Arastirma ve Uygulama Ormami 1952 yilinda
gerceklesen bir sel felaketi sonrasi alanda az
sayida bulunan dogal ormanin 1960 ve 1970
yillarinda agag¢landirilmasi ile olusmus yaklasik
50-60 yasindaki ¢ogunlugu karacam agaglarinin
olusturdugu plantasyon bir ormandir. Alan her ne
kadar yeterli dere agina sahip ve yillik ortalama
500 mm yagis alsa da, alanda herhangi bir
cigerotu ornegine rastlanmamistir. Cigerotlarinin
geligebilmeleri  i¢in  olduk¢a yiiksek nem
istemeleri ve golgeli alanlarda iyi gelismeleri
sebebi ile alandan kaydi verilememistir. Alanda
bulunan plantasyon sayesinde, arastirma ve
uygulama ormanin zaman igerisinde dogal
ormana donecegi ve g¢ok yakin bir gelecekte
ormana cigerotlarinin da yerlesecegi
distiniilmektedir.

Tesekkiir: Oncelikle; bu arastirma projesinin
yiiriitiilmesi ve gerceklestirilmesinde emegi gecen
T.C. Cankir1 Karatekin Universitesi Arastirma
Projeleri  Koordinatorligi’'ne  (Proje  No:
OF200217B01) ve bu arasgtirma kapsaminda
gerekli izinleri veren ve calismamizda bizlere
kolayliklar saglayan “T.C. Orman Genel
Miidiirliigii, Dis Iliskiler, Egitim ve Arastirma
Dairesi Bagkanligina” minnet ve slikranlarimizi
sunariz.
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Tablo 3. Aragtirma ormaninda yapilan ¢alismanin diger bazi ¢alismalar ile karsilagtirilmasi
L Ursavas ve Keceli ve Abay ve Gupduz Yavuz ve Ursavas ve
Briyofit . Kesim ve b o
Cahsmalart Tuttu Cetin Ursavas Ursavas Abay Oztiirk
(2020) (2000) (2009) (2015 (2015) (2016)
Familyalar Takson % Takson % Takson % Takson % Takson % Takson %
sayisi sayisi sayisi sayisi sayisi sayisi
Pottiaceae 22 25 14 23 3 9 26 36 28 42 5 20
Grimmiaceae 11 13 5 8 6 17 7 10 7 10 - -
Brachytheciaceae 10 11 11 18 5 14 10 12 8 12 3 12
Bryaceae 9 10 5 9 3 9 5 7 5 7 3 12
Dicranaceae 6 7 2 4 1 3 2 3 - 0 2 8
Orthortichaceae 5 6 2 3 3 9 6 8 6 9 4 16
Amblystegiaceae 4 5 4 7 3 9 4 7 4 6 2 8
Hypnaceae 4 5 4 7 4 11 2 3 2 3 3 12
Tablo 3’den de anlagilacag: iizere ilk ii¢ siray1 Kaynaklar
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Oz

Kovada Golii Milli Parki ve ¢evresinden 2017-2019 yillart arasinda 29 farkli lokaliteden toplam 280 briyofit
orneginin degerlendirilmesi sonucunda, 4 familyaya ait 4 cins ve bu cinslere ait 4 cigerotu
(Marchantiophyta) taksonu, ile 22 familyaya ait 51 cins ve bu cinslere ait 102 karayosunu (Bryophyta)
taksonu kaydedilmistir. Grimmia incurva ve Seligeria donniana Tiirkiye briyofit florasi igin ikinci kez
kaydedilmistir. Henderson kareleme sistemine gore, arastirma alan1 C12 karesi igerisinde yer almakta olup,
bu taksonlar icerisinde, 9 karayosunu taksonu C12 karesinden ilk kez rapor edilmistir. Ayrica, bu ¢alisma
ile 4 cigerotu ve 31 karayosunu kaydi Isparta ilinden ilk kez kaydedilmistir.

Anahtar kelimeler: Bryophyta, Marchantiophyta, flora, Kovada Golii Milli Parki, Isparta, Tiirkiye.

The Bryophyte Flora of Kovada Lake National Park (Isparta)

Abstract

280 bryophyte specimens were collected from Kovada Lake National Park and its surroundings from 29
different localities between 2017 and 2019. 102 moss taxa belonging to 51 genera and 22 families and 4
liverwort taxa belonging to 4 genera and 4 families are identified from the area. Grimmia incurva and
Seligeria donniana are recorded for the second time to the bryophyte flora of Turkey among the others.
Additionally, 9 taxa are new taxa to C12 square of Henderson’s grid system and 4 liverworts and 31 moss
species are new records for Isparta province.
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1. Giris Isparta ilinde simdiye kadar gergeklestirilmis
Ulkemizde olduk¢a kisith miktarlarda sahip sadece bir briyofit caligmasi bulunmaktadir:
oldugumuz ve en 6nemli tatli su rezervlerimizin Ursavas ve  Cetin  (2013)  tarafindan
basinda olan goller dogal giizellikleri, biyolojik gergeklestirilen bu ¢alisma, “Contribution to the
cesitliligi, balikeilik, rekreasyon, turizm ve moss flora of Kizildag (Isparta) National Park in
hidrolojik  dongiideki  rolii  gibi  birgok Turkey” isimli doktora tez ¢alismasidir. Bu
ozellikleriyle 6nemli doga alanlaridir (Tas, 2011). calismada; 29 familyaya ait, 66 cins ve toplamda
Kovada Golii Akdeniz Bélgesinde, Isparta ili 156 karayosunu taksonu kaydi verilmistir. Isparta
Egirdir ilgesinin 8 km. giineyinde yer alan karstik ilinde ¢ok fazla briyofit flora ¢aligmasinin
bir goldir. 37° 34' 47" -37° 42' 24" Kuzey olmamasi bu ilde ki eksikligimizi gostermektedir.
enlemleri ile 30° 50" 45" -30° 55' 53" Dogu
boylamlar1 arasinda kalmaktadir. Kovada Goli Bu c¢alisma ile {ilkemizin o6nemli korunan
Milli Parki’nin en derin yeri 6 m, deniz alanlarimizdan biri olan, Isparta iline bagl Egirdir
seviyesinden yiiksekligi 908 m, kiyt uzunlugu ise ve Siitciiler ilgelerinin sinirlar icerisinde kalan
yaklagik 18.800 m’dir (Sener ve Sener, 2016). Kovada Goli Milli Parki ve yakin c¢evresi

biyolojik cesitlilik acisindan 6énemli bir yerdir. Bu
Kovada Goli ve cevresi sahip oldugu dogal sebepledir ki, bitkiler aleminin ikinci biiyiik grubu
kaynaklar, biyolojik cesitlilik ve jeomorfolojik olan briyofitlerin de (cigerotlari, boynuzotlar ve
ozellikleri nedeniyle 1970 yilinda “Milli Park”, karayosunlar1) inde alanda zengin olacag: fikri ile
1992 yilinda “1. Derece Dogal Sit alam” ilan daha once briyofitlerle ilgili hi¢ ¢aligmanin
edilmis olan Milli Park 6.534 hektarlik bir alani olmadigi alanin briyofit florasini tespit etmek
kaplamaktadir (Karadag, 2007; Sener ve Sener, amaglanmistir.
2016).

2. Materyal ve Metot
Fakat heniliz briyologlar tarafindan ziyaret Bu caligmanin materyalini, uygun mevsimsel
edilmeyen Dbircok alan olmasi1 sebebiyle donemlerde Temmuz 2017 ve Mayis 2019
Tiirkiye’nin briyofit florasi hala tam anlamiyla tarihleri arasinda geceklestirilen arazi
ortaya cikartilmis degildir (Uyar ve Oren, 2013). calismalarindan toplanmig briyofit Ornekleri
Ulkenin briyofit floras1 hakkinda daha kapsaml olusturmaktadir. Arastirma alani, Henderson
bilgiler ortaya koyabilmek i¢in yeni briyofit (1961) kareleme sistemine gore C12 karesine
calismalarina devam edilmesi gerekmektedir girmektedir (Sekil 1). Arastirma alaninda galisilan
(Kara ve ark., 2017). lokalitelerin deniz seviyesinden yiikseklikleri 800

m — 1350 m arasindadir.
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Sekil 1. Henderson (1961) kareleme sistemine (C12) gore arastirma alaninin (e) konumu.
Arazi ¢aligmasi esnasinda bitkilerin toplanmadan yardimu ile belirlenerek kaydedilmistir (Tablo 1).

once fotograflar1 ¢ekilmis, toplandiklari istasyon Orneklerin alindigi bu istasyon noktalari ¢aligma
noktalarinin  konumlar1 ve yiikseltileri GPS alaninin haritasi lizerinde de gosterilmistir (Sekil

—q40°

38°
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2). Toplanan 6rnekler plastik posetlere konularak
laboratuvara getirilmis ve herbaryum tekniklerine
uygun sekilde kurutulmustur. Teshis edilen
karayosunu  Ornekleri, Cankirn1  Karatekin
Universitesi, Orman Fakiiltesi, Orman Botanigi
Anabilim Dali  Herbaryumunda muhafaza
edilmektedir. Cigerotu Ornekleri ise Cankir
Karatekin Universitesi, Fen Fakiiltesi, Biyoloji
Boliimii Herbaryumunda muhafaza edilmektedir.

Tiirkiye karayosunlarini igeren ilgili kaynaklar
(Cetin, 1988; Uyar ve Cetin, 2004; Kiirschner ve
Erdag, 2005, Erdag ve Kiirschner, 2017)
incelenerek, floristik listedeki taksonlarin iilkemiz
karayosunlar1 listesinde mevcut olup olmadigi
kontrol edilmistir. Ayrica, Orneklerin daha
onceden Isparta ilinden kaydinin verilip
verilmedigi Ursavas ve Cetin (2013) doktora tez
calismasindan kontrolii yapilmistir. Orneklerin
daha onceden C12 karesinden kaydinin verilip
verilmedigi; Henderson ve Muirhead, 1955);
Henderson (1958); Robinson ve Godfrey (1960);

Sekl 2. Kovada Golii Milli Parki Istasyon hktlarl

Cetin (1989); Abay ve ark., (2006); Ozenoglu
Kiremit ve Kegeli (2009); Kirmaci ve Ozgelik
(2010); Batan ve ark. (2011); Ursavas ve Cetin
(2013); Batan ve Ozdemir (2016); Alatas ve ark.
(2016) caligmalar1  kontrol  edilerek
olusturulmustur.

Omeklerin  teshis  edilmesinde farkli  flora
eserlerinden yararlanilmigtir (Lawton, 1971; Crum,
1973; Crum ve Anderson, 1981; Smith, 1980-2004;
Nyholm, 1986-1989-1993-1998; Paton, 1999;
Greven, 1995-2003; Cortini Pedrotti, 2001-2006;
Heyn ve Hernstadt, 2004).

Isparta ilinden ilk defa kaydi verilen taksonlarin
basina * isareti konularak belirtilmistir. Henderson
(1961) kareleme sistemine gore C12 karesinden ilk
defa kaydedilen taksonlarin bagina ise ** isareti
konulmustur. Tirkiye briyofit florasindan ikinci
defa kaydi verilen taksonlar ise basina ¢ isareti
konularak belirtilmistir.

2020 Google
2020 CNES /
0 Basarsoft
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Tablo 1. Aragtirma alaninin istasyon bilgileri

Ist. . . GPS Yiikseklik .
No Lokalite Tarih Koordinatlart (m) Vejetasyon
o e,
Ak 365 Juniperus oxyced rué J. excels’a
1 Milli Parki 09.07.2017 0312827 916 IPETUS OXyCedTus, J. ’
< Pistacia terebinthus, Styrax
kuzeydogu 4171466 L - . -
. . officinalis, Paliurus spina-christi,
kesimleri . .
Amygdalus orientalis
Cl2:Isparta, ox Ecgg?jsbgugiégliglp(gll}gcus
Kovada Golii 365 cocgifera Q (.:erris Fr’axinus S
2 Milli Parki 09.07.2017 0313581 947 £ra, %Q. Cerris, Fraxinus sp.,
Kuzevdos 71771 Phillyrea latifolia, Pistacia
uzeydogu terebinthus, Styrax officinalis,
kesimleri . . o
Paliurus spina-christi
C12:Isparta, Pinus brutia, Juniperus excelsa,
Kovada Goli 36S J. oxycedrus, Quercus coccifera,
3 Milli Parka 09.07.2017 0313350 955 Phillyrea latifolia, Pistacia
kuzeydogu 4171508 terebinthus, Styrax officinalis,
kesimleri Paliurus spina-christi
. Pinus brutia, Quercus coccifera,
Igjvzagngﬁu 36S Phillyrea latifolia, Pistacia
4 Milli Park: batt 09.07.2017 0312330 949 terebinthus, Daphne sericea,
kesimleri 4165502 Styrax officinalis, Paliurus spina-
christi, Crataegus spp.,
C12:Isparta, . . .
Kovada Gélii Pinus nigra, Quercus cerris,
Milli Parks Quercus coccifera, Juniperus
5 inevdosu 09.07.2017 3650316419 1148 oxycedrus, Pistacia terebinthus,
guneycog e 4163003 Daphne sericea, Styrax
kesimleri, Lt N . -
. .. officinalis, Paliurus spina-christi,
Yenimahalle tist Crataequs s
kisimlar1 mevkii gus spp.,
C12:Isparta, Pinus nigra, Quercus coccifera,
Kovada Goli Quercus cerris, Phillyrea
Milli Park1 latifolia, Platanus orientalis,
6 kuzeybatr 10072017 | 3650311397 822 Celtis sp., Paliurus spina-christi,
. . 4173782 > O .
kesimleri, Pistacia terebinthus, Styrax
Gokdere mah. officinalis, Crataegus spp.,
civarl Cornus mas,
C12:Isparta, Pinus nigra, Que_zrcus coccifera,
e Quercus cerris, Platanus
Kovada Gola . ] . .
Milli Parki 4650311067 orlentr_;llls, CI‘:le!tlg sg_., Pa_llurus
spina-christi, Pistacia
7 kuzeybati 10.07.2017 4173393 844 terebinthus, Styrax officinalis,
kesimleri,
. . Crataegus spp., Cornus mas,
Gokdere mah. i¢ .
- . x Juniperus oxycedrus, Cornus
kesimleri mevkii -
sanguinea,
C12:Isparta, Pinus brutia, ngrcus _coccn‘era,
o Quercus cerris, Phillyrea
Kovada Golua <. . X .
[ latifolia, Platanus orientalis,
Milli Parki . . . T
iineydogu 3650314513 Cel'_us sp., Pallu_rus spina-christi,
8 Euneyc . 10.07.2017 815 Pistacia terebinthus, Daphne
kesimleri, sahil 4165174 . A
. . sericea, Styrax officinalis,
kesimleri, anit .
mar agaclart Qrataegus spp., Celtis sp.,
§in: Juniperus oxycedrus, Prunus sp.,
Denizalt1 mevkii 8
Cornus mas, Cornus sanguinea,
C12:lIsparta, Pinus brutia, P. nigra subsp.
Kovada Goli pallasiana, Quercus coccifera,
9 Milli Parki 10.07.2017 3650314625 902 Quercus cerris, Phillyrea
. N . 4165958 L .
glineydogusu, dag latifolia, Daphne sericea, Styrax
yamaglari officinalis, Juniperus oxycedrus,
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Ist. . . GPS Yiikseklik .
No Lokalite Tarih Koordinatlart (m) Vejetasyon
ClZ:IsparEaL Juniperu excelsa, J. foetidissima,
Kovada Goli J. Oxycedrus, Quercus coccifera
Milli Park1 3650314654 - XY P . '
10 dog 10.07.2017 4167999 986 Quercus cerris, Phillyrea
OEusY, latifolia, Pistacia terebinthus,
Bahgevanlar R
Styrax officinalis,
yaylast yolu
ClZ:Ispar.t‘a:. Quercus cerris, Q. coccifera,
Kovada Goli Juniperus excelsa, J. foetidissima
11 Mdlgffsz;rkl 10.07.2017 36481%%17%2235 1149 J. oxycedrus, Phillyrea latifolia,
Bust, Pistacia terebinthus, Daphne
Bahgevanlar . AL
. sericea, Styrax officinalis,
yaylast mevkii
C12:Isparta, Juniperus excelsa, J.
Kovada Goli foetidissima, J. Oxycedrus,
Milli Parki Quercus cerris, Q. coccifera, Q.
12 dogusu, 10.07.2017 | 3650315714 1267 libani, Cedrus libani, Abies
4169652 L ; .
Bahgevanlar cilicica subsp. isaurica, Acer
yaylasi st spp., Phillyrea latifolia, Pistacia
kesimleri terebinthus,
C12:Isparta,
Kox_zada Gali Bahgeler mevkii, su kanali civari,
Milli Parki 3650311437 Populus sp., Quercus cerris
13 kuzeybatist, 11.07.2017 926 Pulus sp., LU Cerris,
. 4173006 Cornus mas, Melissa officinalis,
Yukar1 Gokdere
N Rubus sp.
mabh. giiney
kesimleri
C12:lIsparta, Quercus cerris, Q. coccifera,
Kovada Goli Fontanesia phillyreoides,
Milli Park1 Juniperus oxycedrus, Fraxinus
14 kuzeybanss, | 11072017 | 0503 959 sp, Phillyrea latifolia, Celtis sp.,
Yukar1 Gokdere Pistacia terebinthus, Styrax
mah. giiney officinalis, Crataegus sp.,
kesimleri Cornus mas,
Pinus brutia, P. nigra subsp.
C12:Isparta, pallasiana, Quercus cerris, Q.
Kovada Golu coccifera, Juniperus excelsa, J.
Milli Parka foetidissima, J. oxycedrus, Abies
15 kuzeybatisi, 11.07.2017 36451073117%5227 1078 cilicica subsp. isaurica, Daphne
Yukart Gokdere sericea, Phillyrea latifolia,
mah. glineybati Sorbus torminalis, Celtis sp.,
kesimleri Pistacia terebinthus, Styrax
officinalis, Crataegus sp.,
C12:Isparta, Pinus nigra subsp. pallasiana,
Kovada Golu Juniperus excelsa, J. foetidissima,
Milli Park1 J. oxycedrus Quercus cerris, Q.
16 kuzeybatisi, 11.07.2017 364510731%%6068 1145 coccifera, Pinus brutia, Abies
Yukar1 Gokdere cilicica subsp. isaurica, Phillyrea
mah. giineybat1 latifolia, Pistacia terebinthus,
kesimleri Styrax officinalis,
C12:lIsparta, Bahgeler mevkii, dere kenari,
Kovada Goli Quercus cerris, Q. coccifera,
Milli Parki bati 3650311700 Populus sp., Salix alba,
17 kesimleri, Kirinti 11.07.2017 4170740 913 Phragmites sp., Typha spp.,
mah, yol kenart, Juncus sp., Mentha sp., Plantago
cesme mevkii major
C12:Isparta, Quercus cerris, Q. coccifera,
Kovada Golii Juniperus oxycedrus, Fraxinus
18 Milli Parki bati 11.07.2017 3650312095 929 sp., Phillyrea latifolia, Pistacia
. . 4167129 . o
kesimleri, su terebinthus, Styrax officinalis,

deposu mevkii

Crataegus sp.,
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Ist. . . GPS Yiikseklik .
No Lokalite Tarih Koordinatlart (m) Vejetasyon
C12:lIsparta,
Kovada Goli Pinus brutia, Quercus cerris, Q.
Milli Parki bati 3650311842 coccifera, Juniperus oxycedrus,
19 kesimleri, dag 11.07.2017 4167168 1001 Phillyrea latifolia, Pistacia
yamaglart, terebinthus, Styrax officinalis,
yiiriiyiis yolu
C12:lIsparta,
Kovada Goli Pistacia terebinthus, Quercus
Milli Parka 3650311212 coccifera, Q. cerris Phillyrea
20 kuzeybatisi, 12.07.2017 4170280 913 latifolia, Juniperus oxycedrus,
Kirinti mah. {ist Styrax officinalis, Crataegus sp.,
kesimleri mevkii
C12:Isparta, Pinus brutia, P. nigra subsp.
Kovada Goli Pallasiana, Quercus coccifera, Q.
Milli Parka cerris, Q. libani, Juniperus
21 kuzeybatisi, 12.07.2017 3650310823 1181 excelsa, J. foetidissima, J.
M 4169929 Y
Kirinti mah. {ist oxycedrus, Abies cilicica subsp.
kesimleri, sarp isaurica, Phillyrea latifolia,
kayaliklar mevkii Sorbus torminalis,
C12:Isparta,
Kovada Goli . . . .
2 | will bt | sacsams | S| eor | Dustiite e el
mevKii, kuru dere y »ap
yatagi
Igjfa:izpéré?{i Pinus brutia, Platanus orientalis,
Milli Parki gol 3650312066 Salix alba, Quercus cerris, Q.
23 19.05.2019 864 coccifera, Styrax officinalis,
kenar1, kizilgam 4168545 - -
SR Juniperus oxycedrus, Paliurus
ormant, egimli - o h
spina-christi, Daphne sericea
yamaglar
C12:lIsparta,
Kovada Goli Quercus coccifera, Pinus brutia,
24 Milli Parka, 19.05.2019 3650314206 905 Crataegus monogyna, Paliurus
4163843 . I
seyrek calilik - spina-christi
cayirlik alan
C12:Isparta, Quercus cerris, Juniperus
Kovada Golit oxycedrus, Pinus nigra subsp.
Milli Parki, mege 3650312956 pallasiana, Quercus coccifera,
25 ormani —0rman 20052019 4164589 942 Styrax officinalis, Paliurus spina-
aciklig1 makilik christi, Pistacia terebinthus,
alan Daphne sericea,
C12:Isparta, Abies cilicica subsp. isaurica,
Kovada Golit Pinus nigra subsp. pallasiana,
26 Milli Parki, 20.05.2019 3650316219 1280 Juniperus excelsa, J. oxycedrus,
. 4173021 - -
goknar ormani — Daphne sericea, Euphorbia
orman agikligi amygdaloides
C12:Ispar.t.az. Abies cilicica subsp. isaurica,
Kovada Goli 3650316234 Pinus nigra subsp. pallasiana
27 Milli Parki, 21.05.2019 1343 > N1 P-p '
" 4172897 Juniperus excelsa, Quercus
seyrek goknar . -
cerris, Daphne sericea
ormani,
C12:Isparta, Abies cilicica subsp. isaurica,
Kovada Golii Pinus nigra subsp. pallasiana,
28 Milli Parki, 21.05.2019 3650315698 1244 Juniperus excelsa, J. oxycedrus,
. 4172570 : .
goknar ormant, Daphne sericea, Euphorbia
orman agikligi amygdaloides,
C12:lIsparta,
Kovada Goli Pinus brutia, Quercus cerris, Q.
Milli Parki, 3650311608 coccifera, Styrax officinalis,
29 Kirintt Koyt 22.05.2019 4169092 955 Juniperus oxycedrus, Paliurus
civari, kizilgam spina-christi, Daphne sericea
ormant
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3. Bulgular
09.07.2017 - 22.05.2019 tarihleri arasinda
gerceklestirilen arazi ¢aligmalart sonucunda

toplamda 29 istasyon noktasindan 280 adet
briyofit 6rnegi toplanmustir. Toplanan 6rnekler
icerisinden az  sayida  ciferotu  tiirline
rastlanmistir. 261 adet 6rnegin tamaminin teshisi
yapilmistir.

3.1. Bitki listesi

MARCHANTIOPHYTA Stotler & Crand.-Stotl.

1. *Frullania  dilatata (L. Dumort.
(Frullaniaceae) 2, 4, 7, 8, 9, 12, 14, 15, 16,
18, 19, 20, 21, 22, 23, 24, 25, 26, 28.

Istasyon, agac govde iizeri, TK6870;
TK6872; TK6874; TK6875, TKG6876;
TK6878; TK6879; TK6881, TK6882;
TK6883; TK6884; TK6885, TK6887;
TK6891;, TK6892; TK6893;, TK6895;

TK6897; TK6899;

2. *Pellia epiphylla (L.) Corda (Pelliaceae) 13.
Istasyon, 1slak kaya iizeri, TK6900;

3. *Porella platyphylla (L.) Pfeiff.
(Porellaceae) 2, 6, 11. TK6871TK6873;
TK6877; Istasyon kaya iizeri, 15,21, 22, 25,
27. lIstasyon, agac govde iizeri, TK6880;
TK6888; TK6890; TK6894; TK6898;

4.  *Reboulia hemisphaerica (L.) Raddi
(Aytoniaceae) 22, 26. Istasyon, 1slak toprak
tizeri, TK6889; TK6896;

BRYOPHYTA Schimp.

5. **Anoectangium sendtnerianum Bruch &
Schimp. (Pottiaceae) 5. Istasyon, agag iizeri,
U3284;

6. *Antitrichia curtipendula (Hedw.) Brid.
(Leucodontaceae) 9, 23. Istasyon, agac
tizeri, U3497; U3496; 2, 7. istasyon, kaya
iizeri, U3487; U3499;

7. Barbula convoluta Hedw. (Pottiaceae) 25.
istasyon, toprak iizeri, U3291; 2. istasyon,
kaya iizeri, U3340;

8.  **Barbula convoluta var. commutata (Jur.)
Husn. (Pottiaceae) 17, 19, 25. Istasyon
toprak iizeri, U3291; U3296; U3297;

9. Bartramia pomiformis Hedw.
(Bartramiaceae) 15. Istasyon.,kaya iizeri,
u3388;

10. Brachytheciastrum velutinum (Hedw.)

Ignatov & Huttunen (Syn: Brachythecium

velutinum (Hedw.) Schimp.)
(Brachytheciaceae) 20. istasyon, kaya iizeri,
U3396;

11. *Brachythecium glareosum (Bruch ex
Spruce) Schimp. (Brachytheciaceae) 2.
Istasyon, kaya iizeri, U3409;

12. Bryum argenteum Hedw. (Bryaceae) 10,
18. Istasyon, kaya iizeri, U3511; U3512;

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

**Bryum radiculosum Brid. (Bryaceae) 5.
Istasyon, kaya iizeri, U3525;

*Cinclidotus aquaticus (Hedw.) Bruch &
Schimp. (Cinclidotaceae) 22. Istasyon, kaya
tizeri, U3283;

Cinclidotus riparius (Host ex Brid.) Arn.
(Cinclidotaceae) 6. Istasyon, su ici kaya
tizeri, U3281,;

Cratoneuron filicinum (Hedw.) Spruce
(Amblystegiaceae) 9. Istasyon, toprak iizeri,
U3279; 6, 9. Istasyon, su kenari kaya iizeri,
U3280; U3279;

Crossidium  squamiferum  (Viv.) Jur.
(Pottiaceae) 18. Istasyon, kaya iizeri, U3287;
Ctenidium  molluscum (Hedw.) Mitt
(Hypnaceae) 26. Istasyon, kaya iizeri,
U3419;

*Dialytrichia mucronata (Brid.) Broth.
(Pottiaceae) 2. Istasyon, kaya iizeri, U3292;
Dicranoweisia cirrata (Hedw.) Lindb.
(Dicranaceae) 9, 27. Istasyon, agac iizeri,
u3527;

** Didymodon nicholsonii Culm. (Syn:
Barbula nicholsonii Culm.) (Pottiaceae) 2.
Istasyon kaya iizeri, U3341;

*Didymodon  rigidulus var. gracilis
(Schleich. ex Hook. & Grev.) R.H. Zander
(Pottiaceae), (Syn: Didymodon acutus
(Brid.) K. Saito), 18. Istasyon, toprak iizeri,
uU3307;

* Didymodon sinuosus (Mitt.) Delogne
(Pottiaceae), (Syn: Barbula sinuosa (Mitt.)
Grav. 13. Istasyon, 1slak toprak iizeri,
U3310;

Didymodon vinealis (Brid.) R.H. Zander
(Syn: Barbula vinealis Brid.) (Pottiaceae), 2,
22. 1stasy0n, kaya iizeri, U3308; U3309;
Distichium capillaceum (Hedw.) Bruch &
Schimp. (Ditrichaceae) 15. Istasyon, kaya
tizeri, U3529;

Distichium inclinatum (Hedw.) Bruch &
Schimp. (Ditrichaceae) 15. Istasyon, kaya
uizeri, U3528;

Encalypta streptocarpa Hedw.
(Encalyptaceae) 12, 16, 26. istasyon, kaya
tizeri, U3481; U3482; U3480;

Encalypta vulgaris Hedw. (Encalyptaceae)
5. Istasyon, kaya catlagi, U3483;
*Fabronia pusilla Raddi (Fabroniaceae) 14,
20, 22. Istasyon, kaya iizeri, U3411; U3413;
U3412;

*Fissidens adianthoides Hedw.
(Fissidentaceae) 2. Istasyon, kaya iizeri,
u3472;

*Fissidens bryoides Hedw. (Fissidentaceae)
6, 22. Istasyon, kaya catlagi, U3475; U3471;
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32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45,

46.

47.

48.

*Fissidens dubius P. Beauv.
(Fissidentaceae) 15. Istasyon, kaya iizeri,
U3474,

**Fissidens exilis Hedw. (Fissidentaceae)
15. Istasyon, kaya iizeri, U3473;
*Fontinalis antipyretica Hedw.
(Fontinalaceae) 17. Istasyon, su ici kaya
uzeri, U3476;

Funaria hygrometrica Hedw. (Funariaceae)
26, 27. Istasyon, yanmus toprak iizeri,
u3477,

*Grimmia  dissimulata E. Maier
(Grimmiaceae) 1, 3, 4, 9, 15, 20, 22.
istasyon, kaya tizeri, U3442; U3440; U3441,
U3429; U3439; U3430;

+Grimmia incurva Schwigr.
(Grimmiaceae) 2. Istasyon, kaya iizeri,
U3420;

Grimmia laevigata (Brid.) Brid.
(Grimmiaceae) 2, 10. Istasyon, kaya iizeri,
U3453; U3452;

Grimmia montana Bruch & Schimp.
(Grimmiaceae) 9. Istasyon, kaya iizeri,
U3451;

Grimmia ovalis (Hedw.) Lindb.
(Grimmiaceae) 5. Istasyon, kaya iizeri,
U3450;

Grimmia  pulvinata  (Hedw.) Sm.
(Grimmiaceae) 3, 4, 6, 13. 1stasy0n, kaya
tizeri, U3445; U3446; U3444; U3443;
**Grimmia  reflexidens  Mill.  Hal.
(Grimmiaceae) 10. Istasyon, kaya iizeri,
U3431;

Grimmia trichophylla Grev. (Grimmiaceae)
1,2, 4,8, 11, 14, 15, 18, 19, 20. Istasyon,
kaya tizeri, U3432; U3427; U3424; U3428;
U3426; U3433; U3423; U3432; U3435;
U3434;

Gymnostomum  calcareum Nees &
Hornsch. (Pottiaceae) 5, 11, 15, 22. istasyon,
kaya tizeri, U3315; U3313; U3314; U3312;
Habrodon perpusillus (De Not.) Lindb.
(Leskeaceae) 2, 8, 15, 18, 21. Istasyon, agac
iizeri, U3503; U3502; U3507; U3506;
U3508; 2, 21. Istasyon, kaya iizeri, U3505;
U3504;

Homalia trichomanoides (Hedw.) Schimp.
(Neckeraceae) 15. Istasyon, kaya iizeri,
U3470;

Homalothecium aureum (Spruce) H. Rob.
(Brachytheciaceae) 9. Istasyon, toprak iizeri,
U3395;

Homalothecium lutescens (Hedw.) H. Rob.
(Brachytheciaceae) 1, 2, 5, 7, 15. Istasyon,
kaya tizeri, U3404; U3400; U3401; U3403;
U3402;

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

Homalothecium philippeanum (Spruce)
Schimp. (Brachytheciaceag) 12. Istasyon,
kaya iizeri, U3394;

Homalothecium sericeum (Hedw.) Schimp.
(Brachytheciaceae) 8. Istasyon, agac iizeri,
U3408; 1, 2, 6, 9, 19, 20, 27. istasyon, kaya
tzeri, U3407; U3391; U3406; U3405;
U3390; U3389; U3392;
Hygroamblystegium tenax (Hedw.) Jenn.
(Syn: Amblystegium tenax (Hedw.) C.E.O.
Jensen) (Amblystegiaceae) 6. Istasyon, kaya
uzeri, U3278;

Hypnum cupressiforme Hedw.
(Hypnaceae) 14, 20. istasyon agag iizeri,
U3416; U3414; 2, 15. 1stasy0n, kaya iizeri,
U3415; U3417;

Hypnum lacunosum (Brid.) Hoffm. ex Brid.
(Hypnaceae) 2, 15. Istasyon, kaya iizeri,
U3415; U3418;

Hypnum resupinatum Taylor (Hypnaceae)
14. Istasyon, agac iizeri, U3417;

** |_eptodictyum riparium (Hedw.) Warnst.
(Syn: Amblystegium riparium (Hedw.)
Schimp.) (Amblystegiaceae) 6. Istasyon,
agag tizeri, U3277;

Leptodon smithii (Hedw.) F. Weber & D.
Mohr (Leptodontaceae) 2, 12. Istasyon, kaya
tizeri, U3459; U3460;

Lescuraea patens Lindb. (Syn:
Pseudoleskea patens (Lindb.) Kindb.)
(Pottiaceae) 6. Istasyon, kaya iizeri, U3509;
Leucodon sciuroides (Hedw.) Schwigr.
(Leucodontaceae) 1, 2, 3, 7, 8, 11, 19, 26.
Istasyon, kaya iizeri, U3490; U3491; U3493;
U3494; U3500; U3489; U3492; U3488;
Leucodon sciuroides var. morensis
(Schwigr.) De Not. (Leucodontaceae) 2.
Istasyon, agac iizeri, U3495; 21. Istasyon,
kaya iizeri, U3498;

Lewinskya affinis (Schrad. ex Brid.) F.Lara,
Garilleti & Goffinet (Syn: Orthotrichum
affine Schrad. ex Brid.) (Orthotrichaceae) 6,
7, 8. Istasyon, agag iizeri, U3378; U3377;
U3365;

Lewinskya  rupestris  (Schleich.  ex
Schwégr.) F.Lara, Garilleti & Goffinet (Syn:
Orthotrichum  rupestre  Schleich.  ex
Schwigr.) (Orthotrichaceae) 5, 10, 21.
Istasyon kaya iizeri, U3367; U3368; U3366;
Lewinskya speciosa (Nees) F.Lara, Garilleti
& Goffinet (Syn: Orthotrichum speciosum
Nees) (Orthotrichaceae) 5, 7. Istasyon, agag
tizeri, U3370; U3369;

Lewinskya striata (Hedw.) F. Lara, Garilleti
& Goffinet (Syn: Orthotrichum striatum
Hedw.) (Orthotrichaceae) 13. Istasyon, agag
uzeri, U3384;
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64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

7.

Neckera  menziesii  Drumm.  (Syn:
Metaneckera menziesii (Drumm.) Steere)
(Neckeraceae) 2, 7, 11, 15, 26. 1stasy0n,
kaya {tizeri, U3455; U3458; 3457; U3456;
U3454;

*Nogopterium gracile (Hedw.) Croshy &
W.R. Buck (Syn: Pterogonium gracile
(Hedw.) Sm.) (Leucodontaceae) 1, 2, 25.
Istasyon, kaya iizeri, U3486; U3485; U3484;
Orthotrichum anomalum Hedw.
(Orthotrichaceae) 1, 2, 3, 8, 18. Istasyon,
kaya tizeri, U3383; U3379; U3382; U3381,;
U3380;

Orthotrichum cupulatum Hoffm. ex Brid.
(Orthotrichaceae) 2, 7, 11, 14, 16, 28.
istasyon, kaya tizeri, U3372; U3376; U3374,
U3375; U3373; U3371;
*Plasteurhynchium meridionale (Schimp.)
M. Fleisch. (Syn: Eurhynchium meridionale
(Schimp.) De Not.) (Brachytheciaceae) 2.
Istasyon, kaya iizeri, U3410;

Ptychostomum capillare (Hedw.) D. T.
Holyoak & N. Pedersen (Syn: Bryum
capillare Hedw.) (Bryaceae) 12, 27.
Istasyon, toprak iizeri, U3514; 3518; 5, 7, 8,
19, 21, 22. 1stasy0n, kaya {tizeri, U3521;
U3510; U3513; U3515; U3516; U3517;
Ptychostomum pseudotriquetrum (Hedw.)
J.R. Spence & H.P. Ramsay (Syn: Bryum
pseudotriquetrum (Hedw.) G. Gaertn., B.
Mey. & Scherb.) (Bryaceae) 24. istasyon,
toprak iizeri, U3522; 7. Istasyon, kaya iizeri,
U3523;

Ptychostomum torquescens (Bruch &
Schimp.) Ros & Mazimpaka (Syn: Bryum
torquescens Bruch & Schimp.) (Bryaceae) 9.
Istasyon, toprak iizeri, U3524;

Pulvigera lyellii (Hook. & Taylor) Plasek,
Sawicki & Ochyra (Orthotrichaceae) 2, 7,
11, 14, 15, 18, 19, 20, 21. istasyon, agacg
tizeri, U3364; U3363; U3361; U3359;
U3362; U3357; U3360; U3356; U3358;
*Plagiopus strictus (Brid.) Guim. (Syn:
Bartramia stricta Brid.) (Bartramiaceae) 15.
Istasyon,kaya iizeri, U3387;
Pseudocrossidium revolutum (Brid.) R.H.
Zander (Pottiaceae) 2. Istasyon, kaya iizeri,
U3288;

Pterigynandrum filiforme
(Pterigynandraceae) 26. Istayson,
tizeri, U3501,;

*Rhynchostegiella curviseta (Brid.) Limpr.
(Brachytheciaceae) 6. Istasyon, su kenari
toprak tizeri, U3398;

Rhynchostegium  riparioides  (Hedw.)
Cardot (Brachytheciaceae) 6. Istasyon, su
kenari toprak iizeri, U3399;

Hedw.
agag

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

*Sciuro-hypnum  plumosum  (Hedw.)
Ignatov & Huttunen (Syn: Brachythecium
plumosum (Hedw.) Schimp.)
(Brachytheciaceae) 22. Istasyon, kaya
catlagi, U3393;

** Sciuro-hypnum starkii (Brid.) Ignatov &
Huttunen (Syn: Brachythecium starkei
(Brid.) Schimp.) (Brachytheciaceae) 13.
Istasyon, kaya iizeri, U3397;

Schistidium apocarpum (Hedw.) Bruch &
Schimp. (Grimmiaceae) 2, 5, 11 Istasyon,
kaya tlizeri, U3447; U3448; U3437;
*Schistidium  rivulare  (Brid.)  Podp.
(Grimmiaceae) (Syn: Grimmia alpicola var.
rivularis (Brid.) Wahlenb.) 18. istasyon,
kaya iizeri, U3449;

Schistidium  trichodon  (Brid.)  Poelt
(Grimmiaceae) 11. Istasyon, kaya iizeri,
U3436;

**Seligeria calcarea (Hedw.) Bruch &
Schimp. (Seligeriaceae) 15. Istasyon, kaya
tizeri, U3386;

+Seligeria donniana (Sm.) Miill. Hal.
(Seligeriaceae) 15. Istasyon, kaya iizeri,
U3385;

*Syntrichia calcicola J.J. Amann (Syn:
Tortula  calcicolens W.A.  Kramer)
(Pottiaceae) 12. 1stasy0n, kaya tizeri, U3316;
Syntrichia laevipila Brid. (Pottiaceae) (Syn:
Tortula laevipila (Brid.) Schwigr.) 19.
Istasyon, agac iizeri, U3285; 8. Istasyon,
kaya tizeri, U3286;

Syntrichia montana Nees (Pottiaceae) (Syn:
Tortula intermedia (Brid.) De Not.) 2, 8, 21.
Istasyon, kaya iizeri, U3321; U3343; U3319;
23. Istasyon, agac iizeri, U3318;

Syntrichia papillosissima (Copp.) Loeske
(Pottiaceae) (Syn: Tortula papillosissima
(Copp.) Broth.) 3. Istasyon, kaya iizeri,
U3299;

Syntrichia princeps (De Not) Mitt.
(Pottiaceae) (Syn: Tortula princeps De Not.)
11, 28. Istasyon, kaya iizeri, U3328; U3329;
Syntrichia ruralis (Hedw.) F. Weber & D.
Mohr (Pottiaceae) (Syn: Tortula ruralis
(Hedw.) P. Gaertn., B. Mey. & Scherb.) 3,
11, 19. Istasyon, kaya iizeri, U3322; U3321;
U3323; 10. Istasyon, agag iizeri, U3324;
Syntrichia virescens (De Not.) Ochyra
(Syn: Tortula virescens (De Not.) De Not.
(Pottiaceae) 7, 10, 11. Istasyon, kaya iizeri,
U3345;

Tortella fragilis (Hook. & Wilson) Limpr.
(Pottiaceae) 11. Istasyon, kaya iizeri, U3330;
*Tortella  humilis (Hedw.) Jenn.
(Pottiaceae) 9. Istasyon, kaya iizeri, U3333;
Tortella inclinata var. densa (Lorentz &
Molendo) Limpr. (Pottiaceae) (Syn: Tortella
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densa (Lorentz & Molendo) A.C. Crundwell
& Nyholm) 5. Istasyon, agag iizeri, U3332;
26. istasyon, kaya iizeri, U3331;

95. Tortella nitida (Lindb.) Broth. (Pottiaceae)
1. Istasyon, kaya iizeri, U3355;

96. Tortella squarrosa (Brid.) Limpr. (Syn:
Pleurochaete squarrosa (Brid.) Lindb.)
(Pottiaceae) 11, 19, 20. 1stasy0n, kaya
catlagr tzeri, U3294; 3289; U3293; 5.
Istasyon, Toprak iizeri, U3295;

97. Tortella  tortuosa  (Hedw.)  Limpr.
(Pottiaceae) 2, 11, 12, 15, 21, 25, 28.
Istasyon, kaya iizeri, U3335; U3337; U3342;
U3339; U3338; U3337; U3334;

98. Tortula inermis (Brid.) Mont. (Pottiaceae)
5,9, 12. Istasyon, kaya caylagi iizeri, U3327;
U3325; 3326;

99. Tortula marginata (Bruch & Schimp.)
Spruce (Pottiaceae) 27. Istasyon, kaya iizeri,
U3300;

100. Tortula muralis Hedw. (Pottiaceae) 6, 7, 24.
Istasyon, kaya iizeri, U3302; U3301; U3303;

101. Tortula subulata Hedw. (Pottiaceae) 15, 27.
Istasyon, kaya iizeri, U3305; U3304; 26.
Istasyon, agac iizeri, U3298; 5. Istasyon,
torpak tizeri, U3306;

102. Tortula  vahliana  (Schultz)  Mont.
(Pottiaceae) 9. Istasyon, kaya iizeri, U3347;

103. *Trichostomum brachydontium  Bruch
(Pottiaceae) 7. Istasyon, kaya iizeri, U3317;

104. Weissia brachycarpa (Nees & Hornsch.)
Jur. (Pottiaceae) 5. Istasyon, toprak iizeri,
U3354;

105. Weissia controversa Hedw. (Pottiaceae) 2,
5, 9. Istasyon, kaya iizeri, U3351; U3348; 5.
Istasyon, agac iizeri, U3349; 23. Istasyon,
toprak iizeri, U3350;

106. *Weissia  rutilans  (Hedw.)  Lindb.
(Pottiaceae) 27. Istasyon, toprak iizeri,
U3353;

3. Tartisma ve Sonu¢

Arastirma alani olarak belirlenmis olan Kovada
Goli Milli Parki ve gevresinden toplanmis olan
280  briyofit Orneginin  degerlendirilmesi
sonucunda 4 familyaya ait 4 cins ve bu cinslere ait
4 cigerotu taksonu ile 22 familyaya ait 51 cins ve
bu cinse ait 102 karayosunu taksonu
belirlenmistir. Toplamda ise; 26 familyaya ait 55
cins ve bu cinslere ait 106 briyofit taksonu
kaydedilmistir (Tablo 2). Isparta ilinde daha
onceden gerceklestirilmis tek calisma
bulunmaktadir (Ursavag ve Cetin, 2013).
Aragtirma alaninda ki bu ¢alisma Isparta ilinden
yapilmis ikinci briyofit ¢alismasi olup Isparta ili
igin 4 cigerotu ve 31 karayosunu kaydi Isparta
ilinden ilk kez kaydedilmistir.

Arastirma alani, Henderson (1961) kareleme
sistemine gore C12 karesi igerisinde yer akmakta
olup 9 karayosunu taksonu C12 karesinden ilk
defa kaydedilmistir. Ayrica; Grimmia incurva ve
Seligeria donniana Tirkiye den ikinci defa
alandan  kaydedilen  onemli  karayosunu
taksonlaridir.

Calisma alaninda kaydi verilen bu taksonlar
dikkate alindiginda Pottiacea familyas1 12 cinse
ait 33 taksonla en fazla tiir gesitliligine sahip
familya olmustur. Bu familyay1 sirasiyla, 7 cinse
ait 11 taksonla Brachytheciaceae; 2 cinse ait 11
taksonla Grimmiaceae, 3 cinse ait 7 taksonla
Orthotrichaceae, 2 cinse ait 5 taksonla Bryaceae,
3 cinse ait 4 taksonla Leucodontaceae, 1 cinse ait
4 taksonla Fissidentaceae, 2 cinse ait 4 taksonla
Hypnaceae familyalari takip etmistir. Alandaki bu
familyalarda toplamda 77 taksonla arastirma
alaninda kaydedilen briyofit taksonlarinin %71,96
sin1 olugturmaktadir.
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Tablo 2. Aragtirma alanindan kaydedilen taksonlarin familyalara gére dagilimm

FamilyaNo | Familyalar | Cins Sayilar1 | Cinsler | Takson Sayilari
MARCHANTIOPHYTA
1 Frullaniaceae 1 Frullania 1
2 Pelliaceae 1 Pellia 1
3 Porellaceae 1 Porella 1
4 Aytoniaceae 1 Reboulia 1
BRYOPHYTA

Leptodictyum 1

5 Amblystegiaceae 3 Cratoneuron 1
Hygroamblystegium 1

Anoectangium 1

Barbula 2

Crossidium 1

Dialytrichia 1

Didymodon 4

6 Pottiaceae 12 Gymnostomu_m_ 1
Pseudocrossidium 1

Syntrichia 7

Tortella 6

Tortula 5

Trichostomum 1

Weissia 3

Antitrichia 1

7 Leucodontaceae 3 Leucodon 2
Nogopterium 1

8 Bartramiaceae 2 Ba”f""m'a 1
Plagiopus 1

Brachythecium 1

Brachytheciastrum 1

Plasteurhynchium 1

9 Brachytheciaceae 7 Homalothecium 4
Rhynchostegiella 1

Rhynchostegium 1

Sciuro-hypnum 2

Bryum 2

10 Bryaceae 2 Ptychostomum 3
11 Cinclidotaceae 1 Cinclidotus 2
Ctenidium 1

12 Hypnaceae 2 Hypnum 3
13 Dicranaceae 1 Dicranoweisia 1
14 Ditrichaceae 1 Distichium 2
15 Encalyptaceae 1 Encalypta 2
16 Fabroniaceae 1 Fabronia 1
17 Fissidentaceae 1 Fissidens 4
18 Fontinalaceae 1 Fontinalis 1
19 Funariaceae 1 Funaria 1
L Grimmia 8

20 Grimmiaceae 2 Schistidium 3
21 Leskeaceae 2 Habrodon 1
Lescuraea 1

Homalia 1

22 Neckeraceae 2 Neckera 1
23 Leptodontaceae 1 Leptodon 1
Orthotrichum 2

24 Orthotrichaceae 3 Lewinskya 4
Pulvigera 1

25 Pterigynandraceae 1 Pterigynandrum 1
26 Seligeriaceae 1 Seligeria 2
TOPLAM 55 106
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Kovada Go6li Milli Parkinda gergeklestirilen bu
caligma ile kaydedilen taksonlarin, C12 karesinde
simdiye kadar gerceklestirilmis (Henderson’un

caligmalar1 hari¢) bazi briyofit ¢aligmalar1 ile
Tablo 3’de karsilagtirilmasi yapilmistir.

Tablo 3. C12 karesinde gergeklestirilen bazi ¢aligmalar ile kiyaslanmasi

L Ursavas ve . Kirmaci ve Batan ve Ursavas ve
Czll?’lrsll):?afllztlrl Keceli ((iggg) Aba('go\&?rk' Ozgelik Ozdemir Cetin
(2020 (2010 (2011) (2013
Familyalar Takson % Takson % Takson % Takson % Takson % Takson %
sayisl sayisl sayisl sayisl1 sayisl1 sayisl
Pottiaceae 33 35 29 32 13 40 37 26 9 25 43 28
Grimmiaceae 11 11 5 6 2 6 11 8 11 30 17 11
Brachytheciaceae 11 11 14 15 4 12 14 10 2 6 14 9
Orthortichaceae 7 7 8 9 2 6 16 11 5 14 10 6
Bryaceae 5 5 3 3 4 12 13 9 6 16 11 7
Leucodontaceae 4 4 4 4 2 6 4 3 - - 3 2
Fissidentaceae 4 4 2 3 - - 4 3 - - 3 2
Hypnaceae 4 4 3 3 - - 3 2 - - 5 3
Tablo 3’den de anlasilacag: tizere ilk ii¢ siray1 bitki  gruplar1  tzerine olumsuz  etkiler
aym familyalar (Pottiaceae, Brachytheciaceae ve yaratmaktadir.

Grimmiaceae) almistir. Bu familyalarin bireyleri
ozellikle kurak¢il alanlara uyum saglayan
taksonlar olmasindan dolay1 alanda ¢ok fazla
sayida bulunmalar1 beklenen bir sonugtur. Abay
ve ark. (2006); Batan ve Ozdemir (2011)
calismalarinda  Fissidentaceae, = Hypnaceae
familyalar1 ile Batan ve Ozdemir (2011)
calismasinda Leucodontaceae familyalarindan
herhangi bir kayit verilmemistir.

Bolgede cok fazla olmayan su kaynaklari, ¢alisma
alanindaki en 6nemli bitki ve yaban hayati yagam
alanlarindan birisidir. Bu sularin ¢evredeki
ozellikle elma bahgelerinin  sulanmasinda
stirdiiriilebilir olmayan yontemlerle asir1 ve
bilingsiz bir sekilde kullanilmast ve su
kaynaklarmin alanda yogun olarak kullanilan
tarim ilaglari ile kirletilmesi ile ileride bulunmasi
olasi yeni bitki ve hayvan taksonlarmin daha bilim
diinyasina kazandirilmadan ortadan kalkmasina
neden olabilecektir. Alan tilkemizin
giineybatisinda Goller Bolgesinde yer almaktadir.
Kovada Gélii, Milli Park ve I. Derecede Dogal Sit
Alan statiisiinde olmasina karsin yeteri derecede
korunamamaktadir. Goliin kuzeyinde bulunan
Egirdir Goli ile baglantistm Kovada Kanali
saglamaktadir. Kovada kanal1 g0lin
beslenmesinde rol oynamakla birlikte Egirdir
aritma tesisinin desarj sularmi Kovada goliine
ileterek goliin su kalitesinde ciddi bozulmalara
neden olmaktadir (Sener ve Sener, 2016). Ayrica
turizm aktivitelerine bagli olarak ¢evreye
birakilan plastik atiklar 6zellikle bolgedeki
goegmen kuslarin yagamlarini 6nemli 6l¢iide tehdit
eden bir bagka etmendir. Bu gibi faaliyetler daha
onceden herhangi bir c¢aligma yapilmamis
alanlarda ozellikle briyofit, liken ve mantar gibi

Tesekkiir: Oncelikle; bu arastirma projesinin
yiiriitiilmesi ve gergeklestirilmesinde emegi gecen
T.C. Cankini Karatekin Universitesi Arastirma
Projeleri  Koordinatorligii'ne  (Proje  No:
FF200217B21) ve bu arastirma kapsaminda
gerekli izinleri veren ve calismamizda bizlere
kolayliklar  saglayan “T.C. Orman Genel
Miidiirliigii, Dis Iliskiler, Egitim ve Arastirma
Dairesi Bagskanligmma” ve arazi ¢aligmalarinda
bize gosterdigi yakin ilgi ve destekten dolay1
Kovada Goli Milli Park Sefi: Mustafa
Arikoglu’na tesekkiir ederiz.
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Oz

Bu calismada, Bing6l ili merkez il¢esinin karayosunu florasi arastirilmigtir. 2019 yilinin farkli vejetasyon
donemlerinde toplanan karayosunu Orneklerinin teshis edilmesi sonucunda, 9 familya ve 23 cinse ait
toplam 48 takson belirlenmistir. Tamami Bingdl ili i¢in yeni kayit olan taksonlarin 4’{i ayn1 zamanda
Henderson kareleme sistemine gore B9 karesi icin de yeni kayittir. Ayrica taksonlar; hayat formlari,
ekolojik ve floristik 6zellikleri agisindan analiz edilmistir.

Anahtar kelimeler: Karayosunu, Flora, Bingél, Tiirkiye.

The Moss Flora of Bingdl Central District (Turkey)
Abstract

In this study, the moss flora of Bingol central district was investigated. Results of the identification of
moss specimens collected in different vegetation periods the year of 2019, total 48 taxa belonging to 9
families and 23 genera were determined. 4 of the all these taxa which are new records for Bing6l are new
to B9 square according to the grid-square system of Henderson. Also, life forms, ecological and floristic
characteristics belong to taxa have been analyzed.
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1. Giris

Bitkilerin dagiliminda, ekolojik &zellikleri ve
toleranslart olduk¢a oOnemlidir. Bu ekolojik
ozelliklerin basinda iklim faktorleri gelmektedir.
Diinya {iizerinde biiylik bitki topluluklari, belirli
iklim tipleri ile karakterize edilirler (Schofield,
2001). Briyofitler de diger ekolojik faktorlerle
birlikte genel iklim &zelliklerine ve bu iklimde
yetisen yiiksek yapili bitkilerin bulunduklart
ortamlarda olusturduklart mikroiklime bagh
olarak dagilim ve c¢esitlilik gosterirler. Bu
dagilim ve g¢esitlilik, ti¢ fitocografik boélgenin
(Avrupa-Sibirya, Akdeniz ve Iran-Turan)
bulustugu konumda bulunmasi ve iizerinde
barindirdig: farkli iklimlerden dolay: Tiirkiye’de
zengin bir sekilde goriilmektedir.

Ulkemizde 2017 yilina kadar  yapilan
briyofloristik caligmalar sonucunda yaklasik
1030 (£191 cigerotu, +835 karayosunu, + 4
boynuzsu cigerotu) briyofit taksonunun varhig
ortaya konulmustur (Erdag ve Kiirschner, 2017).
Bu belirtilen takson sayisi, son yillarda yapilan
caligmalar ile daha da artmustir (Ezer ve ark.,
2017; Yiicel ve Ezer, 2018; Uyar ve ark., 2018;
Abay, 2018; Isin ve Ursavas, 2018; Ursavas ve
Kegeli, 2019a, 2019b; Ozenoglu ve ark., 2019;
Can Gozci ve ark., 2019; Batan ve ark., 2019).
Ancak vyapilan bu caligmalar ve belirlenen
taksonlara ragmen Tiirkiye briyofit florasinin
ortaya ¢ikarilip yazilabilmesi igin daha ¢ok
calismaya ihtiyag duyulmaktadir. Yapilacak bu
calismalarda oOncelik daha az ¢aligmanin
yapildig1 Dogu Anadolu ve Giineydogu Anadolu
Bolgelerinin ¢alisiimamis alanlari olmalidir.

Bu amagla, daha Once briyofitler ile ilgili
herhangi bir ¢alismanin yapilmadigi, Bing6l il ve
ilgeleri ¢aligma alani olarak belirlenmistir. Ancak
Bingol ilgelerinin  6zel  giivenlik bolgesi
kapsaminda askeri yasak bolgeler olmasindan
dolayt c¢aligmamiz Bingdl il merkezi ile
simirlandirilmigtir. Bingol il merkezinde yapilan
bu g¢alisma ile alanin karayosunu florasi
belirlenerek, Tirkiye briyofit florasmna katki
saglamak amaglanmugtir.

1.1. Calisma alam

Bing6l ili Dogu Anadolu Bdlgesi’nin, Yukari
Firat Bolimiinde bulunmaktadir. Bingdl il
merkezinin; giineyinde Geng, dogusunda Solhan,
kuzeybatisinda Karliova, kuzeyinde Kigi ve
Adakli ilgeleri ile bati ve giineybatisinda ise
Elaz1g iline bagli Karakogan, Kovancilar ve Palu
ilgeleri ile gevrilidir (Sekil 1). Henderson (1961)
kareleme sistemine gore ise B9 karesi igerisinde
bulunan calisma alani, Iran-Turan fitocografik
bolgesinde yer almaktadir (Angin, 1983).

il smirlar1 iginde arazi oldukga engebeli ve
yiiksek olup, denizden yiiksekligi 1250 metreyi
asmaktadir. Daglar ve tepelik alanlar ¢ok genis
bir yer kaplamaktadir. Yikseklikleri 2000
metreyi asan daglik alanlar ile 1500-2000 metre
arasinda yiikseltiye sahip olan tepelik alanlarin 3.
jeolojik zamanda (Neozoik/Tersiyer) tektonik
hareketler sonucunda meydana geldigi tespit
edilmistir.  Bingél  Daglarinin  yapisinda
genellikle bazalt ve andezitler bulunmaktadir.
Kuzey-Bati, Giiney-Dogu ydniinde uzanan
Bingdl Daglarinin kuzey yamaglart hafif egimli
oldugu halde giiney kesimleri oldukga sarptir.
Daglarin  orta  kisimlarmmin  birbirinden
uzaklasarak genislemesiyle olusan Bingdl ovasi,
ilin en Onemli ovasidir. Ovanin yiiz Ol¢limil
yaklasik 80 km?, deniz seviyesinden yiiksekligi
ise 1150 m’dir. Bingdl ovasi, sehrin
giineydogusuna dogru hafif egimle algalarak
devam eder. Capakgur deresi ve Gayt suyunun
stiriikledigi cakillarla bir kismi kaplanan ovay1
birgok akarsu ¢esitli yonlerde pargalamigstir
(BCDR, 2017). Ayrica sehir, kuzey-dogu giiney-
bati yoniinde uzanan bariz deprem fay hatlari
iizerindedir.

Calisma alaninda; yillik ortalama sicaklik 12,5
°C, yillik ortalama yagis ise 823 mm’dir. Y1ilin en
sicak ayt 26,6 °C ile Temmuz ay1 olurken en
soguk ay1 -1,6 °C ile Ocak ayidir (Sekil 2).
Sicaklik degerleri ve yagis rejim tipinin KiSY
seklinde olmasi alanin, Akdeniz ikliminin
etkisinde, Az Yagish Cok Soguk Biyoiklim
katinda oldugunu gostermektedir (URL, 1;
Akman, 2011). Kisin kar yagisi bol olup, kar
kalinlign yaklasik 3-4 metreyi bulabilirken
IIkbahar ve Sonbaharda ise bol yagmur vardir.

Ilde yer yer; orman, step, kaya, cayir ve sulak
alan vejetasyonlart  goriilmektedir. Orman
vejetasyonu 1100-1200 m’den baslar 1900-2000
m’ye kadar devam eder. Genellikle Bingdl ilinin
daglik kesimlerinin ist yamaglarinda Quercus
orman formasyonu yogun olarak yer alirken, alt
yamaglara dogru bu siklik azalmakta ve bu
duruma yagislarin meydana getirdigi erozyon
sebep olmaktadir. Orman vejetasyonu igerisinde;
Quercus  petraea  (Matt.) Liebl.  subsp.
pinnatiloba (K. Koch) Menitsky, Q. libani Oliv.,
Juniperus oxycedrus L. subsp. macrocarpa
(Sibth. & Sm.) Ball, Alnus glutinosa (L.) Gaertn.
subsp. plutinosa, Prunus divaricata Ledeb.
subsp. divaricata, Sorbus umbellata (Desf.)
Fritsch var. cretica (Lindl.) Schneider, Acer
platanoides L. ve Salix caprea L. agag-agagcik
formasyonlar1 yer almaktadir.
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Sekil 2. Bing6l meteoroloji istasyonuna ait ombro-termik iklim diyagrami (URL, 1).
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2. Materyal ve Metot

Arastirma materyalini, vejetasyonun farkli
donemlerinde ¢aligma alaninin farkli lokalite ve
habitatlarindan toplanan karayosunu 6rnekleri
olugturmaktadir (Tablo 1). Toplanan &rneklerin
teshis edilmesinde cesitli flora ve revizyon
eserleri  kullamilmigtir (Smith, 2004; Zander,
1993; Cortini Pedrotti, 2001, 2006; Heyn ve
Herrnstadt, 2004; Guerra ve Cros, 2007; Casas
ve ark., 2009; Kiirschner ve Frey, 2011, Lara ve
ark., 2016). Bitki listesinin hazirlamsi ile gegerli

ekolojik 6zellikler (nem, 151k ve asidite) Dierfen
(2001), hayat formlar1 ise Hill ve ark. (2007)’ye
gore diizenlenmistir. Teshis edilen taksonlarin
Tiirkiye bryofit florasi i¢in yeni kayit olup
olmadiklari; Uyar ve Cetin (2004), Kiirschner ve
Erdag (2005), Hazer (2010), Ros ve ark. (2013)
ile Erdag ve Kiirschner (2017) tarafindan
yaymlanan son kontrol listelerine  gore
degerlendirilmistir. Floristik liste, familyalar ve
icerdikleri taksonlarin alfabetik siralanmasina
gore diizenlenmistir. Teshis edilen taksonlar

isim ve sinonimlik durumlarinin tespitinde Ros Munzur Universitesi, Tunceli Meslek
ve ark. (2013) ve Lara ve ark. (2016) dikkate Yiiksekokulunda muhafaza edilmektedir.
alinmistir. Orneklerin toplandigi habitata ait
Tablol. Lokalitelere ait veriler.
Lokalite Yiikseklik Tarih GPS Kaydi Lokalite
No (m)
1 1527 26.04.2019 N 38°51'22.35", E 40°26'15. 74"  Ucgyaka Koyii
2 1653 26.04.2019 N 38°51'48. 06", E 40°27'14. 35"  Mezarlik
3 1100 26.04.2019 N 38°53'20. 33", E 40° 30'12. 94"  Capakgur Vadisi
4 1391 10.06.2019 N 38°56'11. 03", E 40° 25'38. 55"  Alibir K&yii
5 1045 10.06.2019 N 38°53'32. 61", E 40° 35'54. 06"  Sarigicek Koyii
6 1919 10.06.2019 N 39°02'54. 54", E 40°39'45. 41" Cir Selalesi
7 1202 05.08.2019 N 39°00'13. 36", E 40° 41'43. 44"  Yenibaslar Kdyii
8 1363 05.08.2019 N 38°54'58.39", E 40°24'48. 73"  Yado Cesmesi
9 1345 13.09.2019 N 38°56'00. 79", E 40° 45'14. 47"  Cavuslar Koyt
10 1080 13.09.2019 N 38°50'56. 55", E 40°31'18. 78"  Giivegli Koyt
11 1763 13.09.2019 N 38°49'53. 45", E 40° 23'40. 70"  Balpinar Koyl
12 1567 07.10.2019 N 38°56'03.91", E40° 18'37. 18"  Yolgati- Direkli Arasi
13 1528 07.10.2019 N 38°57'42.22" E 40°27'27.74" Cigekdere Koyii
3. Bulgular floristik listedeki tiirlere ait ekolojik 6zellikler ve
Calisma alaninin farkli lokalite ve hayat formlar1 verilirken kisaltma kullanilmistir
habitatlarindaki c¢esitli substratlardan alinmig (N: Nem, k: kserofit, h: higrofit, m: mezofit, s:
karayosunu  Orneklerinin  degerlendirilmesi subnotrofit, b: bazifit, A: Asidite, a: asidofit, I:

sonucunda, 9 familya ve 23 cinse ait toplam 48
takson tespit edilmigtir. Tamam Bingol ili igin
yeni olan taksonlardan, Henderson (1961)
kareleme sistemine gore B9 karesi i¢in yeni olan
tirler ise (Hygroamblystegium varium var.
humile,  Schistidium  platyphyllum,  Sciuro-
hypnum populeum, Tortula schimperi) flositik
listede tek yildiz (*) ile gosterilmistir. Ayrica,

Isik, f: fotofit, S: sciofit, DKTo: Dere kenari
Toprak, DKT: Dere Kenar1 Tas, HF: Hayat
Formu, Tf: Turf, Cu: Cushion (Yastik), Mr: Mat
rough (Piiriizlii hali), We: Weft (Sagak), Tuft:
Obek, Ms: Mat smooth (Diiz halr), B: Bingol,
B9: B9 Karesi, A (Substrat): Agag, T: Toprak, K:
Kaya) (Tablo 2).

Tablo 2. Floristik liste ve taksonlarin ekolojik 6zellikleri

Familyalar Takson HFE| A | N | 1 Substrat B9
A|T|K| DKT |DKTo
Amblystegiaceae | Amblystegium serpens (Hedw.) Schimp. Mr | a h S +
. Barbula convoluta Hedw. Tf | S m f + +
Pottiaceae -
Barbula unguiculata Hedw. Tf k f +
Brachytheciastrum velutinum (Hedw.) Ignatov Mr | a m | s + + +
. & Huttunen.
Brachytheciaceae Brachythecium rivulare Schimp. Mr | a h S +
Brachythecium rutabulum (Hedw.) Schimp. We| a|m]| S |+ +
Bryaceae Bryum argenteum Hedw. Tf S k f +1+ +
Amblystegiaceae | Cratoneuron filicinum (Hedw.) Spruce. We | b h f +
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Pottiaceae Didymodon vinealis (Brid.) R. H. Zander. Tf | b k f
Funariaceae Funaria hygrometrica Hedw. Tuft| s m f + +
Grimmia laevigata (Brid.) Brid. Cul| a k f +
Grimmia montana Cul a k f +
Grimmiaceae Gr!mm!a ovaI!s (Hedw.) Lindb. Cu| s k f +
Grimmia pulvinata (Hedw.) Sm. Cul| a k f + +
Grlr_nmla tergestina Tomm. ex Bruch & cul b K f +
Schimp.
Homalothecium philippeanum (Spruce) b K f +
Brachytheciaceae | Schimp. Mr
Homalothecium sericeum (Hedw.) Schimp. Mr f +
. Hygroamblystegium varium var. humile (P.
Amblystegiaceae Beauv.) Vanderp. & Hedenis Mr | a h S *
Imbribryum alpinum (Huds. ex With.)
TF | s f +
Bryaceae N.Pedersen
Imbribryum mildeanum (Jur.) J.R.Spence Cu| s f +
Lewinskya affinis (Schrad. ex Brid.) F.Lara, cul s s |+
Garilleti & Goffinet
Lewmskya striata (Hedw.) F.Lara, Garilleti & cul b | m f +
Goffinet
) Orthotrichum anomalum Hedw. Cu | s k f
Orthotrichaceae | orthotrichum cupulatum Hoffm. ex Brid. Cul s | k|s
Orthotrichum cupulatum var. riparium
Huebener Cul's h S i
Orthotrichum pallens Bruch ex Brid. Cu| s k f
Orthotrichum pumilum Sw. ex anon. Cu | s k f
Brachytheciaceae | Oxyrrhynchium speciosum (Brid.) Warnst. Mr | s h S +
Bartramiaceae Ph||_onot|s calcarea (Bruch & Schimp.) 1 | b h s +
Schimp.
Pohlia wahlenbergii (F.Weber & D.Mohr)
A.L.Andrews. T a h f i
Mniaceae Pohlia wahlenbergii (F.Weber & D.Mohr)
A.L.Andrews var. calcarea (Warnst.) Tf | a h f +
E.F.Warb.
Ptychostomum capillare (Hedw.) Holyoak & T | s m f +
N. Pedersen.
Ptychostomum imbricatulum (Miill. Hal.)
Bryaceae Holyoak & N. Pedersen. T s m f * *
Ptyc_hostomum moravicum (Podp.) Ros & T | s m s +
Mazimpaka.
Brachytheciaceae | Rhynchostegium riparioides (Hedw.) Cardot. Ms | a h S
o Schl_stldlum confertum (Funck) Bruch & cul a K f +
Grimmiaceae Schimp.
Schistidium platyphyllum (Mitt.) H.Perss. Cu | s h f +
Brachytheciaceae Sciuro-hypnum populeum (Hedw.) Ignatov & Mr | s K s +
Huttunen
Syntrichia laevipila Brid. Tf | s k f |+
Syntrichia princeps (De Not.) Mitt. Tf | b k f +
Syntrichia rurglls (Hedw.) F.Weber & 1 | b K £ + +
D.Mohr. ruralis
Syntrichia ruralis (Hedw.) F.Weber & D.Mohr
. - TF | b k f +
var. ruraliformis (Besch.) Delogne
Pottiaceae Syntrichia virescens (De Not.) Ochyra. Tf | s k f +
Tortula inermis (Brid.) Mont. Tf | s k f _
Tortula muralis Hedw. Tf | s m f +
Tortula schimperi M.J.Cano, O.Werner & Tuft| s m s +
J.Guerra
Tortula subulata Hedw. Tuft| s k f |+ +
Tortula vahliana (Schultz) Mont. Tf | b k S +
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4. Tartisma ve Sonug¢

Icerdigi takson sayis1 bakimindan en kalabalik
familyalar  sirasiyla; Pottiaceae (% 27),
Brachytheciaceae (% 17), Orthotrichaceae,
Grimmiaceae (% 15) ve Bryaceae (% 13) iken en
zengin cinsler Orthotrichum, Tortula, Grimmia
ve Syntrichia’dir. Calisma, alana yakin Elazig’in
Keban (Alatas ve Batan, 2015), Sivrice (Alatas
ve ark., 2014), Baskil (Alatas ve Batan, 2017) ve
Palu (Alatas ve Ursavag, 2019) ilgelerinde
yapilan g¢alismalar ile karsilastirildiginda, gerek
familya ve gerek cins diizeyinde sonuglarin

benzer oldugu goriilmektedir (Tablo 3).
Pottiaceae ve  Brachytheciaceae  belirtilen
caligmalarin tiimiinde ilk iki siradadir. Bu

familyalarin ilk sirada olmalar1 farkli ortam
kosullarina adapte olabilen taksonlara sahip
olmalar1 ile agiklanabilir.  Bryaceae ve

Grimmiaceae familyalarinin  orani;  Bingdl
merkez, Baskil ve Palu ilgelerinde yapilan
calismalarda benzer oranda olup Sivrice ve
Keban ilgelerinde yapilan ¢aligmalara goére orani
yiiksektir. Sivrice ve Keban il¢elerinde yapilan
calismalardaki Bryaceae ve Grimmiaceae
familyalarimin oranlarinin  disiikliga, alanlarda
bulunan barajlarin ortam nemini artirip kurakligi
azaltmast ile iligkilendirilebilir. Cigerotlarinin
Pelliaceae familyasi ise Baskil ve Palu ilgesinde
yapilan ¢ahismalarda bir taksonla temsil
edilmektedir. Bu  familyanin  ve  diger
cigerotlarinin, Bingdl merkez ve diger alanlarda
yapilan caligmalarda bulunmamasini, alanlarin
yeteri kadar neme ve cigerotu tiirlerinin
yasamlarini siirdiirebilecegi habitatlara sahip
olmamalar ile agiklayabiliriz.

Tablo 3. Arastirma alaninda bulunan karayosunlarinin, yakin ¢evrede yapilmis bazi ¢alismalarla familya
diizeyinde karsilastirilmast

_ Ca:g;ﬁzi;l)am Baskil Keban Sivrice Palu
Familya Takson %) Takson %) Takson %) Takson %) Takson %)
Sayi1s1 Sayi1si Sayi1s1 Say1s1 Sayi1si

Pottiaceae 13 27 14 26 9 20 9 20 12 26
Brachytheciaceae 8 17 9 17 14 31 14 31 7 15
Bryaceae 6 13 8 15 4 9 4 9 7 15
Grimmiaceae 7 15 8 15 3 7 3 7 6 13
Orthotrichaceae 7 15 3 6 8 18 8 18 6 13
Amblystegiaceae 3 6 4 7 4 9 4 9 4 9
Mniaceae 2 4 1 2 1 2 1 2 2 4
Bartramiaceae 1 2 1 2 1 2 1 2 - -
Funariaceae 1 2 1 2 - - - - 1 2
Encalyptaceae - - 2 4 - - - - - -
Pelliaceae - - 1 2 - - - - 1 2
Hypnaceae - - 1 2 1 2 1 2 - -
Leskeaceae - - 1 2 - - - - 1 2

Ortak taksonlara sahip olma agisindan ise
¢alismamiz, en fazla Palu’da (Alatas ve Ursavas,
2019) yapilan ¢alisma ile benzerlik gostermekle
birlikte Elazig’in diger ilgelerinde yapilan
calismalar ile de olduk¢ca benzerdir. Bu
benzerligin sebebi ayni iklim ¢esitliligi ve benzer
karakterli habitatlarin varligi ile agiklanabilir.
Palu’da yapilan c¢alisma ile fazla benzerlik
gostermesini ise ayni iklim ve benzer karakterli
habitatlarin yani1 sira ¢alisma alanlarinin bitisik
komsu olmasi ve esdeger konumda bulunmas ile
ifade edebiliriz. Bu ¢aliymada var olan fakat
diger c¢aligmalarda olmayan taksonlar ise yeni
kare kayitlar1 olan; Hygroamblystegium varium
var. humile, Schistidium platyphyllum, Sciuro-
hypnum  populeum, Tortula schimperi’dir.

Alanda bulunan en yaygin tiirler ise; Tortula
subulata, Grimmia pulvinata, Orthotrichum
pumilum ve Syntrichia ruralis ‘dir.

Karayosunlar1 goriinim olarak akrokarp ve
pleurokarp karayosunlar1 olarak iki biiyiik gruba
ayrilirlar. Calismada, gametofitin substrata dik
olarak bulundugu ve sporofitin gametofit veya
yan dallarin u¢ kisminda yer aldigi akrokarp
gorliniiglii taksonlarin oram1 % 77, gametofitin
genellikle substrata paralel olarak gelistigi ve
ikincil govdeler ile yan dallara sahip pleurokarp
goriiniislii taksonlarin orami ise % 23°diir.
Kserofit karakterli akrokarp tiirlerin fazlaligi;
alanin Iran-Turan fitocografik bolgesi igerisinde
yer almasi, alanda step vejetasyonunun hakim
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olmasi ve Az Yagish Cok Soguk Akdeniz
Biyoiklim katinin etkisi altinda kalmasindan
kaynaklanmaktadir.

Taksonlarin ekolojik 6zellikleri ve hayat formlari
degerlendirilirken literatiir bilgilerinin yani sira
arazi gozlemleri de dikkate alinmigtir. Asidite
acisindan; % 50’sinin subnétrofit (pH= 5,7-7), %
27’sinin asidofit (pH < 5,7) ve % 23’niin bazifit
(pH > 7) karakterde oldugu goriilmektedir (Sekil
3).

Taksonlar nem istekleri bakimindan
degerlendirildiginde ise sirastyla; % 50’inin
kserofit, % 27’sinin mezofit ve % 23’niin
higrofit, karakterde oldugu goriilmektedir (Sekil
3). Bu sonuglar alanda yar1 kurak ve nemli
habitatlarin bir arada oldugunu ancak kurakeil

habitatlarin daha baskin

gostermektedir.

oldugunu

Isik isteklerine gore; yar1 golgelik ve agik
alanlarda yayilis gosteren fotofit taksonlarin
orant % 69 iken golgelik alanlar1 tercih eden
sciofit karakterli taksonlarin orant ise % 31’dir
(Sekil 3).

Substrat agisindan degerlendirildiginde ise;
taksonlar tarafindan en ¢ok tercih edilen
substratin sirasiyla kaya, dere kenar1 toprak
(DKTo), dere kenar1 tag (DKT), aga¢ ve toprak
oldugu ve baz1 taksonlarin birden fazla substratta
bulunabildigi goriilmiistiir (Sekil 3). Dere kenar1
toprak, toprak ve kaya Tizerinden alinan
orneklerin fazlaligi, alanin orman varliginin
azligt ve step alanlarmin ¢oklugu ile ifade
edilebilir.
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Sekil 3. Taksonlarin ekolojik tercihleri

Hayat formu, buharlagma yoluyla olan su kaybimni
azaltmak ve primer tretimi arttirmak igin
fotosentetik yapilarin bir araya toplanma seklidir
(Bates, 1998). Hayat formlar1 genellikle kalic1 bir
Ozellik olmasina ragmen bitkiler ortam
kosullarmin  degismesiyle farkli bir hayat
formuna  gecebilirler (Mégdefrau, 1982).
Belirlenen  taksonlarm, c¢alisma  alaninda
gosterdikleri hayat formlar1 degerlendirildiginde
sirastyla % 40’1k oranla Tf ilk sirada, % 31°lik
oraniyla Cu ikinci ve % 17°lik oramiyla da Mr
tiglincii sirada yer almaktadir. Tuft, We ve Ms ise
daha az oranda tercih edilen hayat formlaridir.
Bu sonuglar, taksonlara ait hayat formlari
oranlarmin alanin; iklim, 1s1k, sicaklik, toprak, su
vb.  Ozellikleri ile  uyumlu  oldugunu
gostermektedir.

Sonug olarak, karayosunu florasi bilinmeyen
Bingdl merkezinin karayosunu listesi ¢ikarilarak;
B9 karesi i¢in 4, Bing06l ili igin ise 48 yeni kayit
takson belirlenmis olup, Tirkiye briyofit
florasina Onemli bir katki saglanmistir. Bu
calismanin briyofloristik ¢aligmalar agisindan
yok denecek kadar az ¢aligmanin yapildigr Dogu
Anadolu Bolgesinden yapilmis olmasi, gerek
konum ve gerekse sagladigi veriler agisindan
heniiz yazilmamis olan Tiirkiye Briyofit Florasi
icin Ozellikle Onemlidir. Ayrica yapilan bu
calisma, Bingol ilinde briyofitler ile ilgili
yapilacak diger flora ¢aligmalarina kaynak teskil
edecektir.
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Sekil 4. Taksonlarin hayat formlar1

Tesekkiir

Arazi caligmalarindaki yardimlarindan dolay1
Bingdl Orman Isletme Sefligi calisanlari, Bingdl
Universitesi Ogretim Uyesi Alpaslan KOCAK ve
Uzman Biyolog Mustafa DEMIRBAG’a
tesekkiir ederiz.
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Abstract
In this study, both Dicranella crispa (Hedw.) Schimp (Dicranaceae) and Schistidium confusum H.H.Blom
(Grimmiaceae) were recorded a second time from Mersin after Ardahan and Sakarya provinces and, also a
first time from The Mediterranean region in Turkey. The specimens collected from the Tageli Plateau.

Description of the species is given along with their ecology and phytogeographical distribution.

Keywords: Bryophyte, Dicranella crispa, Schistidium confusum, Taseli Plateau, Turkey.

Tiirkiye’deki Dicranella crispa ve Schistidium confusum Uzerine Notlar
Oz
Dicranella crispa (Hedw.) Schimp (Dicranaceae) ve Schistidium confusum H.H.Blom (Grimmiaceae) bu
caligma ile Tiirkiye’de Ardahan ve Sakarya illerinden sonra ikinci kez Mersin’den ve ilk kez Akdeniz
bolgesinden kaydedilmistir. Ornekler Taseli Platosu’ndan toplanmustir. Tiirlerin tamimi ekolojileri ve

fitocografik dagilimlari ile birlikte verilmistir.

Anahtar kelimeler: Briyofit, Dicranella crispa, Schistidium confusum, Taseli Platosu, Tirkiye.
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1. Introduction

The Taseli Plateau, located between the provinces
of Antalya-Karaman and Mersin, is a karst plateau
with an area of 113460 ha located between the
longitude of 32.73 ° E and the latitude of 36.38 °
N. The plateau is in Key Biodiversity Area (KBA)
status due to its biodiversity (Eken et al., 2006).

The study area is located in the Mediterranean
Phytogeographical Region, common vegetation
of steppe exists at high altitude. Since the Taseli
Plateau is heavily covered with rocks, rock
vegetation covers a large area. Moreover, the area
also covered with Conifer forest in the southern
and northern areas (Stimbiil and Erik, 1988a,
1988b, 1990a, 1990b). According to the data of
Anamur District Meteorology Station (URL-1),
this locality has a rainy, warm Mediterranean
climate (Akman, 2011). The mean annual
temperature is 19.4°C. The highest mean
temperature is 33.0°C in August, and the lowest is
8.2°C in January. The mean annual precipitation

of the region is 928.3 mm. According to the data
of Giilnar District Meteorology Station (URL-1),
this locality has also rainy, warm Mediterranean
climate (Akman, 2011). The mean annual
temperature is 13.4°C. The highest mean
temperature is 30.2°C in August, and the lowest is
0.4°C in January. The mean annual precipitation
of the region is 762.8 mm.

The genus Dicranella (Dicranaceae) represented
with 7 taxa and the genus Schistidium
(Grimmiaceae) represented with 22 taxa in
Turkey (Karakas and Ezer, 2016; Erdag and
Kiirschner, 2017; Batan et al., 2018; Uyar et al.,
2018). Dicranella crispa and Schistidium
confusum are reported second time from Turkey,
former taxon first time reported Ardahan and later
taxon first time reported Sakarya province where
are located from Euro-Siberian
Phytogeographical Region with this study.
Moreover, these species are recorded the first time
from the Mediterranean Region (Figure 1,2).
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Figure 1. D. crispa and S. confusum distribution in Turkey (Henderson, 1965). A Dicranella crispa, O
Schistidium confusum, ¢ Location of the research area
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Figure 2. D. crispa and S. confusum location in Taseli Plateau (changed from Google Earth)

L) Dicranella crispa

2. Materials and Methods

Dicranella and Schistidium specimens were
collected during the bryological investigations in
Taseli Plateau. The collected specimens were
prepared according to standard herbarium
techniques and identified using various flora and
revisional studies; Nyholm, 1986, 1998; Blom,
1996; Noguchi and Iwatsuki, 1987; Smith, 2004;
Frey et al., 2006. Voucher specimens were stored
in standard bryophyte envelope in Herbarium of
Scientific and Technological Application and
Research Center, Aksaray University (AKSU).

3. Results and Discussion

Dicranella crispa (Hedw.) Schimp.

Specimen examined: Turkey, Mersin province,
Bozyazi district, Derekdy village, Derekoy
freshwater trout facility surroundings (36° 20’
23.9388” N-33°4°31.8504” E), on rock, 1100 m,
22.08.2019, A. UYGUR 1496.

Taxa belong to D. crispa are diagnosed with
lightly crisped leaves when dry, squarrose leaves
when moist, plane leaf margin at base, denticulate
leaf margin towards the apex. The plant is 5-10
mm long and seen green tufts. Leaves are 2-4 mm
long and reflexed backward. Basal leaf cell is
linear to rectangular (Fig. 3). Mid-leaf cell is
narrower, linear, 4-6 um wide. Sporophytes were
not seen in our population. D. crispa is similar to

Schistidium confusum

D. gravilleana (Brid.) Schimp. but it is
differentiated upper rectangular narrow leaf cell
(rectangular cell) and rhizoidal gemmae is absent
(has reddish brown rhizoidal gemmae) (Ireland,
1982; Nyholm, 1986; Smith, 2004; Frey et al.,
2006).

D. crispa is circumpolar, acidophytic,
mesophytic, sciophytic specimen. Its habitat is
open on bare clayey, loamy, sandy and gravelly
banks and alluvial sands, by streams, river and
roadsides, on ditches, in sands or clay pits
(Dierfen, 2001; Smith, 2004). Derekdy village
has a freshwater spring. Specimens were collected
on a rock from under poplar tree around
freshwater spring.

D. crispa which is including in the IJUCN Red
List of Threatened Species in the LC category in
Europe (Cogoni et al. 2019) spreads in Europe
(including Svalbard in the north, Italy, Denmark,
Finland, Norway, Faeroe Islands, Sweden,
France, Great Britain, Ireland, Austria, Czech
Republic, Germany, Netherlands, Poland,
Slovakia, Switzerland, Hungary, Romania,
Slovenia, Iceland), Siberia, N. Asia, N. America,
Greenland and China (Nyholm, 1986; Noguchi
and Iwatsuki, 1987; Smith, 2004; Frey et al.,
2006; Ros et al., 2013; Hodgetts, 2015; Gulnigar
etal., 2018).
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Figure 3. D. crispa. a) Habitus (lightly crisped leaves), b-c) Leaves, d) Apex of the leaf, e) Basal cell,

f) Cross-section of leaf

Schistidium confusum H.H.Blom

Specimen examined: Turkey, Mersin province,
Anamur district, Kas plateau (36°17'28.6584"N-
32°36'47.7864"E), on rock, alt.1950 m,
28.06.2019, A. UYGUR 1011.

S. confusum has recurved leaf margins, narrow
and rigid hair points, strongly sinuose leaf cells.
Upper leaf lamina bistratose, costa strong,
peristome teeth squarrose and capsule oblong.
Perichaetial leaves are longer than capsule
(Nyholm, 1998; Blom, 1996, Uyar et all., 2018,
Fig. 4).

S. confusum is basiphytic, xerophytic,
thermophytic plant. They grow on calcareous
rocks, seashore cliffs and rood cutting. Their
habitat is under deciduous forest or sun-exposed
areas (DierPen, 2001; Hallingback et al., 2006). In
the first locality of S. confusum in Turkey, the

species was collected under Quercus forest at
deciduous forest edge, on calcareous rock at 150
m (Uyar et al., 2018); the second locality of S.
confusum in the present study was collected from
calcareous rock in the sun-exposed area at 1950 m
and together with Grimmia pulvinata (Hedw.)
Sm. The presence of S. confusum which has
xerophytic character at the high altitude of the
study area may be due to the climate
characteristics of the study area and presence of
arid rocky habitats in the study area. Also, S.
confusum is included in the IUCN Red List of
Threatened Species in the LC category in Europe
(Schrock, 2019).

S. confusum is known from Turkey, Austria,
Czech Republic, Estonia, Finland, Hungary,
Latvia, Norway, North-Western European Russia,
and Sweden (Nyholm, 1998; Ignatov et al., 2006,
Ros et al., 2013, Uyar et al., 2018).
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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 x, p, 1, 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 (NISO). 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 Ursavag (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.) Miill. Hal. (Seligeriaceae) 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):

URL1. 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, n, 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.
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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 Kapsam

Anadolu Briyoloji Dergisi, karayosunu, cigerotlari ve boynuzsu cigerotlar1 ile ilgili degisik alanlarda
yapilan, morfolojik, mikroskobik yapilari, biyolojik ¢esitlilik, koruma, biyoteknoloji, ¢cevre diizenleme,
tehlike altindaki tiirler, tehlike altindaki habitatlari, sistematik, vejetasyon, ekoloji, biyocografya, genetik
ve tiim briyofitler arasindaki iliskileri konu alan orijinal makaleleri yaymlar. Tanimlayici ya da deneysel
ve sonuglart net olarak belirlenmis deneysel calismalar kabul edilir. Makale yazim dili Tiirkce veya
Ingilizcedir. Yaymlanmak iizere génderilen yazi orijinal, daha &nce hicbir yerde yayimlanmamis olmali
veya islem goriiyor olmamalidir. Yayinlanma yeri Tiirkiye’dir. Bu dergi yilda iki say1 yayinlanir, erigsime
agik ve tcretsizdir.

Dergi yazim kurallarina uymayan veya derginin kapsami digindaki konulardan olugsan makaleler hakem
degerlendirme siirecine girmeden reddedilir. Her makale igin, gerekli kurallara gére doldurulmus ve yazar
veya yazarlarin hepsi tarafindan imzalanmig olan Telif Hakki Devir Formu, makale yaymlanmadan once
dergi editdriine 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 c¢esitli alanlarindaki 0&zgiin aragtirma makaleleri
degerlendirilecektir.

2. Arastirma notlari: Bunlar morfolojik, anatomik, sitolojik, kimyasal bir ¢aligma ya da aragtirma
notlar1 lizerinde 6n bilgiler ve briyofit tiirlerinin diger 6zellikleri gibi makaleler yer alir.

3. Yorumlar: Editor veya damgman kurulu tarafindan talep edilecek; briyofitler ile alakali gesitli
alanlardaki son ilerlemeler, gelismeler, kesifler yorumlar ve fikirlerdir.

4. Editore Mektuplar: Bunlar; Anadolu Briyoloji Dergisinin yayin politikalarina iliskin, goriisleri,
yorumlart igerir. Yazilar bir dergi sayfasini gecmez.

Yazar Rehberi
Makalenin hazirlanmasi

Stil ve bicim: Makale ¢ift satir aralig1 ve sayfamin her tarafindan 3 cm kenar boslugu birakilarak Times
New Roman formatinda yazilmalidir. Makalelerin her sayfasi baslik, kaynaklar, tablolar, vb.
numaralandirilmalidir. Makalelerin her sayfasi, satir numarasi 1 ile baglamak kaydiyla numaralandirilir.
Makaleler ingilizce veya Tiirkce yazilabilir. Anadili Ingilizce olmayan yazarlar icin; Bir dil editdriine veya
akic1 bir sekilde Ingilizceyi konusabilen bir meslektagindan yardim almalari tavsiye edilir. Kullanilan
kelimelerde argo olmaksizin 6z Ingilizce kullanilmalidir. Uzun ciimle ve edilgen yapilardan kagiilmalidir.
Eserin bilgisayar programi kullanilarak imla ve dilbilgisi kurallarina uygun olup olmadigi kontrol
edilmelidir. Makalenin tamamu 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 Yayincilar 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 lizerindeki o veya O kullanilarak degil semboller meniisii kullanilarak olusturulmalidir. Carpma
sembolleri (%), harfi degil x sembolii kullanilmalidir. Alansal ifadeler say1 ve birimler arasmna (Or. 3 kg),
yine ayni1 sekilde numara ve matematik sembolleri (+, -, X, =, <,>) arasina konulmalidir fakat say1 ve ylizde
sembolleri kullamlacaksa Ingilizce makalelerde rakamdan sonra yiizde isareti (Or. 45%) konulmaldir.
Genellikle tiim sayilar (6r. “2 6nceki ¢alismada”...) rakam olarak verilmelidir. Liitfen tiim ayrintilar i¢in
yukaridaki yazim kilavuzunu inceleyiniz. Tiim agiklamalar ve kisaltmalar ilk gegtigi yerde belirtilmelidir.
Latince olan bazi terimler 6rnegin: et al., in vitro ya da in situ Latince yazilmamalidir.

Makale icerigi: Arastirma makalelerini su boliimlere ayrilmasi tavsiye edilir: Ana boliimler (1. Giris, 2.
Materyal ve Metot, 3. Bulgular, 4. Tartisma ve Sonug vb.) ve alt boliimler 1.1., 1.2., vb. numaral1 olmas1
gerekir.



01 Ocak 2017 tarihinden itibaren, dergimize gonderilen tiim makalelerin 6zgiinliigiiniin tespit edilmesi
amaciyla iThenticate (Intihali Engelleme) Yazilim’inda tarama hizmeti kullanilmaktadir. iThenticate
yazilimi araciligi ile web iizerinde ve diger kaynaklar {izerinde yayinlanmis makale ve dokiimanlar arasinda
makale Ozgiinlik kontrolii yapilmaktadir. Yazarlar, http://www.ithenticate.com web adresini ziyaret
ederek makalelerini dergimize géndermeden 6nce 6zgiinliik kontrolii yapabilirler.

Anatolian Bryology dergisine sunulan ¢alismalarin benzerlik oran1 %20'nin (Tiir listesi ve kaynakga harig)
altinda olmalidir.

Etik Kurallar ve Sorumluluklar

Derginin editorliigii ve yaynlanma siiregleri, Bilim Editorleri Konseyi (CSE), Yaym Etigi Komitesi
(COPE), Avrupa Bilim Editorleri Birligi (EASE) ve Ulusal Bilgi Standartlar1 Orgiitii'niin kurallarma uygun
olarak sekillendirilmistir (NISO). Anatolian Bryology Dergisi Bilimsel Yayincilikta Seffaflik ve Etik
Kurallar ilkelerine uygun bir sekilde yayin yapmaktadir (https://doaj.org/bestpractice).

Baslik ve iletisim bilgileri: Makalenin baslig1 tiim metni dzetler 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, Boliim, Sehir, Ulke) ve sorumlu yazar icin agik¢a
belirtilmis e-mail adresi.

Oz:
Ozet elde edilen arastirma ve sonuglar1 hakkinda net bilgiler vermelidir ve 200 kelimeyi gegmemelidir.

Anahtar kelimeler:

Erisim ve indekslemeleri etkinlestirmek icin 3-10 anahtar kelime veriniz ve baslik ile ayn1 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
se¢ilmelidir. Bu konuda: http://www.bilimterimleri.com adresinden yararlanilabilir.

1. Giris

Calismanin olgusunu savunmaniz, sadece arka planda yapilan ¢aligmalari 6zetlemeniz gerekir. Sonug ve
bulgular gibi kisimlar1 igermemelidir. Calisilan konunuz yorumu olmamali fakat sorun net bir sekilde ele
alinarak belirtilmedir.

2. Materyal ve Metot

Materyal ve kullanilan analitik ve istatistiksel islemler hakkinda kisa ama net bilgi veriniz. Bu bdliim
miimkiin oldugunca agik olmali yapilan ¢aligmalar 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 ¢alismanin ana sonuglaria vurgu yapmak gerekir.

Eger varsa: Tesekkiir ve/veya Feragatname vb.
Finansman kuruluslarinin isimleri tam olarak yazilmalidir.

Kaynaklar

Metin igerisinde kaynak belirtme, yazar veya yazarlarin soyadlar1 (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 atiflar1 icin; ilk yazarm soyadi ve devaminda ve ark., (italik degil) kullamlir. Ornek: (Abay ve
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ark., 2002). Ayni yazarin aym yil icerisinde birden fazla kaynagi varsa, liitfen yilsonuna a, b, ¢, gibi harf
ekleyin: (Kegeli ve ark., 2002a, 2002b). Kaynaklar kronolojik olarak siralanip kaynaklar noktali virgiil ile
ayrilmahidir: (Abay, 2000; Kegeli ve ark., 2003; Ursavas ve Oren, 2012). Web sitesi atiflar1 (URL1, URL2,
...) olmalidir. Kisisel iletisim ile yayinlanmamuig herhangi bir veriyi kaynak olarak kullanmayin ancak metin
icerisinde (parantez igerisinde) verilebilir. Ingilizce dili disinda yayinlanan bir makaleniz varsa makalenin
Ingilizce bashgi verilmeli, parantez icerisinde (Tiirkge makale, dzet Ingilizce) gibi bir aciklama ile
belirtilmelidir. Eger yaymlanan makalenin Ingilizce bir baslig1 yoksa sadece orijinal baslik verilmeli ceviri
yapilmamalidir. Kaynaklar numaralandirilmadan metnin sonunda alfabetik olarak listelenmis olmalidir.
Makalenin yazarlarmin 10 ve agagisi tiimi verilmelidir, 10 yazardan fazla makalelerde ilk 10 yazar verilip
geri kalan yazarlar i¢in ve ark., yazilmalidir. Makalede kaynaklar listesinde verilen yazarlarm adlar
yaziliglarinin ve yayin yillarinin makale igerisindeki metin ile ayni olup olmadiginin dikkatlice kontroliinii
yapiniz. Kaynaklara asagidaki 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. (Seligeriaceac) 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
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 sitesi (Basili degilse):

URL1. 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 igersinde
hem de ayr1 dosyalar olarak sunulmalidir.

Tiim tablo ve Sekiller bir baslik veya lejant1 olmali (Or: Tablo 1, Sekil 1) tiim makaledeki tablo ve sekiller
birden fazla ise hepsi sirasiyla numaralandirilmalidir. Basliklar ciimle halinde yazilmali (Or: Ornegin
mikroskobik goriintiisii.). Sekil ve tablolarda Times New Roman yazi tipi kullanilmalidir. Eger x, p, 1, ya
da v gibi semboller kullanilacaksa Word Semboller meniisii kullanilarak eklenmelidir.

Metin igerisindeki tiim sekil ve tablolarda atiflar ardisik olarak numaralandirilmalidir. Tiim tablo ve sekiller
biiyiik harfle ve kisaltma kullanmadan kullamlmalidir (Or: Sekil 2, Tablo 3 gibi, sekil 2 veya Tab. 3 gibi
degil). Tablo ve sekiller metin igerisindeki atiftan hemen sonra verilmelidir.

Resimlerin ¢oziiniirliigii 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 agirligi ile cizilmelidir. Grafikler ve semalar 0.5
ten az veya 1 den fazla ise kabul edilmez. Taranmis haldeki grafikler ve semalar kabul edilmezler.

Kullanilan verilerin gerekli olmadig: siirece 2 boyutlu grafikler kabul edilir. Gereksiz yere 3 boyutlu
hazirlanmis grafikler kabul edilmez.

Grafikler, temalar, ¢izimler veya rakamlar degistirilebilir bir formatta sunulmali biz basim asamasinda eger
onlar1 degistirmemiz gerekirse iizerinde degisiklik yapilabilmelidir.

Sekil gizilebilen hangi programi kullaniliyorsaniz kullanin farkli kaydet secenegi kullanarak *.ai veya *.pdf
seklinde kaydedilmesi gerekir. Eger kullandiginiz program farkli kaydet segenegi yoksa sekil kopyalanip
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diizeltilebilir bos bir Microsoft Word belgesine yapistirilmasi gerekir. Bir fotograf veya resim dosyasi (
jpeg, tiff veya eps) olmadig siirece grafikler veya temalar kopyala yapistir yapilmamalidir.

Tablo ve sekiller, ana baslik dahil, siitun bagliklart ve dipnotlar 16 x 20 cm gegmemeli ve genisligi 8 cm
den kiiciik olmamalidir. Olusturulan sekmesiz veya sekmeli, ¢izilen ¢izgiler veya bosluklardaki biitiin
tablolar i¢in liitfen Word’iin "Tablo Olustur" &zelligini kullanin. Liitfen bilgileri ¢cogaltmayimiz zaten
sekiller igerisinde sunulmustur.

Tablolar agikg¢a yazilmali ve her bir sayfada ¢ift aralik kullanilmalidir. Tablolar gerekirse bir sonraki
sayfada devam edebilir ancak yukarida belirtilen boyutlar gegerli olmak kaydiyla.

Yazisma adresi:
Makaleler sadece ¢evrimigi sistem iizerinden sunulabilir. Diger yazigsmalara yonelik
E-mail: anatolianbryology@gmail.com, serhatursavas@gmail.com

veya

Dr. Serhat URSAVAS Cankirt Karatekin Universitesi, Orman Fakiiltesi, Qrman Miihendisligi Boliimii,
Orman Botanigi Anabilim Dal1, Anadolo Briyoloji Dergisi 18200 Cankiri/TURKIYE
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