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DERGIMiZ HEPIMIiZE HAYIRLI OLSUN
EDITORDEN...

Degerli Bryologlar,

Dergimizin ilk sayisinda sizlere buradan “merhaba” demekten biiyiik bir
sevin¢ ve mutluluk duyuyorum...

Oncelikle sunu belirtmeliyim ki; coskulu bir heyecanla yaymladigimiz bu ilk
say1, benim ve ekibimizin ilk sayisidir. Ilk sayimizda hatalarimiz olduysa eger
bu hatalardan dolayi sizlerin hosgoriisiine siZiniyorum. Bize bu yolda cesaret
ve giic veren basta, Cankir1 Karatekin Universitesi Rektorii Saym Prof. Dr.
Ali Ibrahim SAVAS olmak iizere, Orman Fakiiltesi Dekam1 Saymn Prof. Dr.
Sabit ERSAHIN’ e, daha sonra tiim hocalarima ve mesai arkadaslarima
buradan tesekkiirlerimi bir borg¢ bilirim.

Tiirkiye ve Anadolu bir¢cok bitki tiiriine ev sahipligi yapmaktadir. Bu bitki
tiirlerinin biiyiik bir kismu da (%30) endemik tiirlerden olusmaktadir.
Anadolu biz bryologlar icin adeta el degmemis gizli bir cennet
durumundadir. Arastirilmayr bekleyen bakir bircok alan bulunmaktadir.
Ozellikle briyofitleriizerine ¢alisan arastiricilarin sayisinin artmasi, yapilan
yeni arastirmalar ve bulunana yeni kayitlar ile Anadolu’daki briyofit tiir
sayisinda (750-800) siirekli bir artis yasanmaktadir. Yapilan bu
calismalan bir ¢ati altinda toplamak amaciyla, Anatolian Bryology dergisini
yaym hayatina kazandirmis bulunmaktayiz. Bunun yaninda briyofitler ile
ugrasan tiim arastirmacilarin yapmis oldugu degerli calismalar da bu
dergide yer bulacaktir. Siz degerli meslektaslarimin katkilariyla uzun
soluklu bir dergi olacagi umudundayim.

Bize destek verip katkida bulunana herkese buradan bir kez daha
tesekkiirlerimi iletiyorum. Siz degerli meslektaslarim istek ve onerileriniz ile
birlikte bir sonraki yaymlarimizi da bekler, oniimiizdeki sayimizda goriisene
kadar esenlikler dilerim.

Saygilarimla...

Dr. Serhat URSAVAS
Editor



ENJOY OUR NEW JOURNAL
FROM THE EDITOR...

Dear Bryologists,

It is a great pleasure and happiness to say ‘hello’ to you in the first issue of
Anatolian Bryology...

First of all I would like to mention that this is the first issue of the first
journal that I and my team has been work on. And therefore I must ask your
forgiveness for possible mistakes of the first issue. I would like to express my
gratitude to dear Rector of Cankir1 Karatekin University Mr. Prof. Dr. Ali
ibrahim SAVAS in particular, to dear Dean of the Faculty of Forestry Mr.
Prof. Dr. Sabit ERSAHIN, and to my professors and colleagues and everyone
who have given us courage and strength for this aim.

As you may know, Turkey and Anatolia is a source for various plant species.
And most of them (30%) are classified as endemic. That means Anatolia is
just like an untouched hidden paradise for bryologist like us. Numerous
areas are waited to be discovered. The number of bryophytes species in
Anatolia (750-800) have steadily increased especially due to the increasing
number of researchers on bryophytes, new conducted studies and new found
records. Anatolian Bryology has been brought to the publishing life aiming to
gather all the studies related to the subject under one roof. In addition, all
researchers are dealing with the bryophytes; it has done valuable
studies that will befoundin this journal. I hope that it will be a long winded
journal with the contribution of you, my dear colleagues.

I would like to express my sincere thanks once again to everyone who have
been support and contribute us. And finally I’m glad to say that it would be a
pleasure for me to get your new articles again with your wishes and
suggestions. I wish you peace until we meet again in our next issue.

Best Regards.

Dr. Serhat URSAVAS
Editor
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The Bryophyte Flora of Upper Gerede Valley (Bolu-Turkey)
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Abstract

In this study, the bryophyte flora of Upper Gerede Valley (Bolu-Turkey) was
investigated. The field trips were conducted between 2011 and 2012, specimens
collected from 23 sites. As a result, 89 taxa belong to 28 families were determined.
Among them, Campylium stellatum (Hedw.) Lange & C. E. O. Jensen and Hedwigia
ciliata (Hedw.) P. Beauv. var. leucophaea Bruch & Schimp. are new records for A2
square according to Henderson’s grid system. Also, 17 taxa are new to bryodiversity of
Bolu province.

Key words: Bryophyte, Diversity, Flora, Bolu, Turkey.

Yukan Gerede Vadisi Briyofit Florasi (Bolu- Tiirkiye)
Ozet

Bu calismada Yukar1 Gerede Vadisi’nin (Bolu-Tiirkiye) briyofit florasi aragtirilmistir.
2011-2012 yillarinda gergeklestirilen arazi c¢alismalarinda 23 lokaliteden ornekler
toplanmistir. Calisma sonucunda 28 familyaya ait 89 takson tespit edilmistir. Bunlar
arasindan Campylium stellatum (Hedw.) Lange & C. E. O. Jensen ve Hedwigia ciliata
(Hedw.) P. Beauv. var. leucophaea Bruch & Schimp. Henderson kareleme sistemi icin
yeni kayittir. Ayrica, 17 takson Bolu ili briyofit biyogesitliligi i¢in yenidir.

Anahtar Kelimeler: Briyofit, Cesitlilik, Flora, Bolu, Tiirkiye.

*Corresponding author / Sorumlu yazar. E-mail: a.dilekozcelik@gmail.com
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1. Introduction

Turkey consists of three
phytogeographic regions (Euro-Siberian,
Mediterranean and Irano-Turanian) and
their transition zones, each with its own
rare and delicate habitats. Together with
climatic and edaphic diversity, these
different habitats cause a high endemism
rate; approximately one third of Turkish
vascular plant species (34%) are
endemic to Turkey and nearby Aegean
Islands (Bulut and Yilmaz, 2010).

Although there are many researches
about  Turkey’s  vascular  flora,
bryofloristic studies are not sufficient
enough to constitute the Turkish
Bryophyte Flora. Investigations on rare
habitats that not studied bryofloristically
have a great potential of revealing
interesting records. The bryophyte flora
of Upper Gerede Valley wasn’t
completely investigated before, but there
are some researches nearby area, such as
bryophyte flora of Aktas Forests (Cetin
and Yurdakulol, 1985; 1986), Yedigoller
National Park (Cetin and Yurdakulol,
1986, 1988), Akgakoca Mountains
(Uyar, 2003), Kaplandede Mountain
(Cangiil and Ezer, 2010), Western Kiire
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Mountains (Oren et al, 2012), Abant
Mountain (Alatas and Uyar, 2015) and
Liverwort flora of Bolu Mountains

(Simsek, 2012).

1.1. Study Area

Upper Gerede Valley (Bolu-Turkey)
covers 1451 hectares; located around
water sources that born at south slopes of
Gokgeler Mountain and sustain Gerede
River. This area situated in A2 square
according to Henderson’s grid system
(1961) and in the boundaries of Black
Sea Region, Western Black Sea Section.
Upper Gerede Valley has a rich
phanerogam diversity and inhabits some
nationally rare vascular plant taxa, such
as Carex lasiocarpa Ehrh., C. limosa L.,
Pedicularis palustris L. subsp. opsiantha
(E L. Ekman) Almgq., Ranunculus lingua
L. and Utricularia minor L. (Ozhatay et
al., 2005). According to data obtained
from Bolu meteorological station, the
area shows the characteristics of
Mediterranean climate. The rainfall
pattern for the area is
Winter/Spring/Autumn/Summer and
there is a dry season between July and
September (Akman, 2011) (Figure 1).
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Figure 1. Ombrothermic climate diagram for Bolu Province
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2) Materials and Methods

Between 2011 and 2012, field trips were
conducted to the study area. 23
collecting sites were determined
considering their vegetational and
geographical characteristics (Table 1).
Collected specimens from the field
firstly air dried and then temporarily
packaged. Macroscopic examination and
preparation of microscopic slides are
done with Olympus SZ61 stereo
microscope. Slides were investigated
with Olympus BXS51 light microscope
and specimens were identified using
relevant literature (Zander, 1993; Frey et
al., 1995; Greven, 1995; Smith, 1996,
Paton, 1999; Cortini Pedrotti, 2001;
Greven, 2003; Heyn and Herrnstadt,
2004; Smith, 2004; Cortini Pedrotti,
2006; Guerra et al., 2006; Brugues et al.,
2007; Casas et al., 2009). The status of
taxa were checked with current check-
lists (Uyar and Cetin, 2004; Kiirschner
and Erdag, 2005; Ros et al., 2007,
Ozenoglu Kiremit and Kegeli, 2009; Ros

et al., 2013). After identification process,
specimens were deposited at Biilent
Ecevit University Bryophyte Herbarium
(ZNQG).

3) Results

As a result of this study, 89 taxa belong
to 28 families was determined in total.
Among them, 7 families and 8 taxa
belong to Marchantiophyta (liverworts)
and 21 families and 81 taxa belong to
Bryophyta (mosses). There aren’t any
specimens collected from the research
area, belonging to Anthocerotophyta
(hornworts). The bryofloristic list was
arranged according to Goffinet and Shaw
(2009). At the list, collection sites were
abbreviated as “loc.”, and for each taxon,
only one collector number was given for
avoiding repetition. Also, new records
for A2 square were indicated with an
asterisk (*) and new records for Bolu
province were indicated with a dagger

(T)-

Table 1. Detailed information about collecting sites.

Site . Coordinates
Location
Number
N 40° 47.704"
1 Gerede E 032° 10.585'
.. N 40° 47.884'
2 Gerede Lake distric E 032° 10.362"
.. N 40° 47.807'
3 Gerede Lake distric E 032° 10.136'
4 Yenicaga Lake N 40° 46.422'
distric E 032°01.872'
5 Yenicaga Lake N 40° 46.860'
distric E 032°01.172'
6 Yenicaga Lake N 40°46.371"
distric E 032°01.469'
7 Yenicaga Lake N 40° 46.393'
distric E 032° 00.486'
. N 40° 50.752"
8 Kapakli Lake distric E 032° 26.778'
9 Between Kurugél N 40° 50.487'
and Kapakli Lake E 032°26.240'
. .. N 40° 50.049'
10 Keci Lake distric E 032° 26.575'
.. N 40° 48.379'
11 Esentepe district E 032° 11427

Altitude
(m a.s.])

1308
1305
1300
981
976
991
977
1240
1230

1226

1446

Vegetation

Pinus nigra Arnold
P. slyvestris L.
Pinus sylvestris L.

Populus sp., Salix sp.
Populus sp., Salix sp.
Populus sp., Salix sp.
Populus sp.,

Salix sp.

Salix  sp.,

Populus  sp:, Typha  sp.,

Phragmites sp.
Salix sp., Typha sp., Phragmites sp.

Salix sp., Phragmites sp.

Pinus nigra Arnold, P. sylvestris L.,
Rhododendron sp., Abies nordmanniana
(Steven) Spach subsp. equi-trojani (Asch. &
Sint. ex Boiss.) Coode & Cullen., Juniperus
oxycedrus L

Karaburun, P. et al. 2015. The Bryophyte Flora of Upper Gerede Valley (Bolu-Turkey)



Table 2. Is continue

- N 40° 52.405'
12 Esentepe district E 032° 09.195'
N 40° 49.848'
13 Rumgah Plateau E 032° 08367
N 40° 54.135'
14 Kirklar Plateau E 032° 12.569"
N 40° 55.802'
15 Sungurlar Plateau E 032° 12.80'
16 Gerede-Eskipazar N 40° 51.662'
road district E 032° 14.504'
N 40° 46.726'
17 Esentepe Plateau E 032° 21767
18 N 40° 52.027"
E 032° 16.852'
N 40° 52.939'
19 Rumsah Plateu E 032° 16.101"
o PSSyl
. E 032° 33.902'
Eskipazar
21 Gerede-Eskipazar N 40° 55.428'
roadside E 032° 18.515'
2 Gerede-Eskipazar N 40° 51.275'
roadside E 032°16.016'
23 Gerede-Eskipazar N 40° 53.079'
roadside E 032°15.714'

1661

1638

1726

1733

1628

1374

1494

1690

1756

1784-
1855

1720

1622

Abies nordmanniana (Steven) Spach subsp.
equi-trojani (Asch. & Sint. ex Boiss.)
Coode & Cullen., Juniperus oxycedrus L.
Abies nordmanniana (Steven) Spach subsp.
equi-trojani (Asch. & Sint. ex Boiss.)
Coode & Cullen., Juniperus oxycedrus L.
Abies nordmanniana (Steven) Spach subsp.
equi-trojani (Asch. & Sint. ex Boiss.)
Coode & Cullen., Silba, Juniperus
oxycedrus L.

Abies nordmanniana (Steven) Spach subsp.
equi-trojani (Asch. & Sint. ex Boiss.)
Coode & Cullen., Juniperus oxycedrus L.
Abies nordmanniana (Steven) Spach subsp.
equi-trojani (Asch. & Sint. ex Boiss.)
Coode & Cullen., Juniperus oxycedrus L.
Pinus sylvestris L.

Pinus  sylvestris L., Astragalus  sp.,
Juniperus sp., P. nigra Arnold
Meadow

Abies nordmanniana (Steven) Spach subsp.
equi-trojani (Asch. & Sint. ex Boiss.)
Coode & Cullen.,

Abies nordmanniana (Steven) Spach subsp.
equi-trojani (Asch. & Sint. ex Boiss.)
Coode & Cullen., Juniperus oxycedrus L.
Salix sp., Pinus sp.

Pinus sp.

- Anatolian Bryology 2015. 1(1): 1-9

The Bryofloristic List

Marchantiophyta

Marchantiopsida Gonquist, Takht &
W. Zimm.

Marchantiaceae (Bisch.) Lindl.
Marchantia polymorpha L.; loc. 7, 15;
on soil; KARABURUN 22/12.
Jungermanniopsida Stotler & Crand.-
Stotl.

Aneuraceae H. Klinggr.

Aneura pinguis (L.) Dumort.; loc. 7; on
soil; KARABURUN 91/11.

Pelliaceae H. Klinggr.

Pellia endiviifolia (Dicks.) Dumort.;
loc. 15, 22; near stream bed, on wet
soil; KARABURUN 10/12.
Radulaceae Miill. Frib.

Radula complanata (L.) Dumort.; loc.
12; on tree; KARABURUN 30/12.
Frullaniaceae Lorch

Frullania dilatata (L.) Dumort.; loc.
12; on tree; KARABURUN 15/12.
Ptilidiaceae H. Klinggr.

tPtilidium  pulcherrimum (Weber)
Vain.; loc. 20; on tree; KARABURUN
31/12.

Lophocoleaceae Vanden Berghen
Lophocolea bidentata (L.) Dumort.;
loc. 20; on soil; KARABURUN 27/12.

Lophocolea  heterophylla  (Schrad.)
Dumort.; loc. 20; on soil;
KARABURUN 29/12.

Bryophyta

Polytrichopsida Doweld.
Polytrichaceae Schwigr.

Polytrichum juniperinum Hedw.; loc.
12, 21; on soil; KARABURUN 11/12.
Bryopsida Rothm.

Encalyptaceae Schimp.

tEncalypta alpina Sm.; loc. 21; on
rock; KARABURUN 58/12.
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Encalypta streptocarpa Hedw.; loc. 11;
on rock; KARABURUN 7/11.
Funariaceae Schwigr.

Funaria hygrometrica Hedw ; loc. 1, 3;
on soil; KARABURUN 79/11.
tPhyscomitrium pyriforme (Hedw.)
Brid.; loc. 3; near stream bed, on soil;
KARABURUN 101/11.

Grimmiaceae Arn.

tGrimmia anodon Bruch & Schimp.;
loc. 2, 11; on rock and stone;
KARABURUN 47/11.

Grimmia pulvinata (Hedw.) Sm.; loc.
6, 10, 17, 19, 20, 23; on rock and stone;
KARABURUN 141/12.

Schistidium confertum (Funck) Brunch
& Schimp.; loc. 21, 23; on stone;
KARABURUN 162/12.

Fissidentaceae Schimp.

Fissidens taxifolius Hedw.; loc. 11, 13,
15; on soil; KARABURUN 122/12.
Dicranaceae Schimp.

Dicranella varia (Hedw.) Schimp.; loc.
20; near stream bed, on wet soil;
KARABURUN 123/12.

Dicranum scoparium Hedw.; loc. 11,
12, 13, 20, 23; on tree and soil;
KARABURUN 135/12.

Dicranum tauricum Sapjegin; loc. 11;
son tree; KARABURUN 62/11.
Pottiaceae Schimp.

Barbula convoluta Hedw.; loc. 12; on
soil; KARABURUN 192/12.

Barbula unguiculata Hedw ; loc. 7; on
soil; KARABURUN 2/11.

Didymodon tophaceus (Brid.) Lisa; loc.
10; on soil; KARABURUN 82/11.
Eucladium verticillatum (With.)
Brunch & Schimp.; loc. 22; near stream
bed, on wet rock; KARABURUN
89/12.

tSyntrichia calcicola J.J.Amann; loc. 6;
on rock; KARABURUN 9/11.
Syntrichia norvegica F. Weber; loc. 12,
13; on soil; KARABURUN 112/12.
Syntrichia ruralis (Hedw.) F.Weber &
D.Mohr.; loc. 8, 12, 16, 17, 18, 20; on
soil and rock; KARABURUN 117/12.

...... -5

tSyntrichia ruralis (Hedw.) F.Weber &
D.Mohr var. ruraliformis (Besch.)
Delogne; loc. 10, 12, 17; on soil;
KARABURUN 157/12.

Tortella tortuosa (Hedw.) Limpr.; loc.
11, 12, 12, 18, 23; on rock and soil;
KARABURUN 151/12.

Tortula acaulon (With.) R.H.Zander.;
loc. 4; on soil; KARABURUN 40/11.
tTortula inermis (Brid.) Mont; loc. 2,
23; on stone and soil, KARABURUN
65/12.

Tortula muralis Hedw.; loc. 4, 6, 17; on
rock and stone; KARABURUN 58/11.
Tortula subulata Hedw.; loc. 2, 12, 13,
20; on stone and soil; KARABURUN
147/12.

Weissia brachycarpa (Voit) Lindb.; loc.
11; on rock; KARABURUN 100/11.
Bryaceae Schwigr.

Bryum argenteum Hedw.; loc. 4, 21; on
stone and soil; KARABURUN 109/12.
tBryum turbinatum (Hedw.) Turner;
loc. 1; on soil; KARABURUN 85/11.
Imbribryum alpinum (Huds. ex With.)
N. Pedersen; loc. 21; on soil;
KARABURUN 52/12.

Ptychostomum  capillare  (Hedw.)
Holyoak & N. Pedersen; loc. 13, 17; on
soil; KARABURUN 140/12.
Ptychostomum imbricatulum (Miill.
Hal.) Holyoak & N. Pedersen; loc. 18,
20; on soil; KARABURUN 230/12.
Ptychostomum moravicum (Podp.) Ros
& Mazimpaka; loc. 5, 15, 17; on tree
and soil; KARABURUN 139/12.
Ptychostomum torquescens (Bruch &
Schimp.) Ros & Mazimpaka; loc. 13; on
soil; KARABURUN 45/12.

Mniaceae Schwigr.

Mnium spinosum Bruch & Schimp.;
loc. 13, 14; on tree and soil;
KARABURUN 12/12.

Plagiomnium affine (Blandow ex
Funck) T.J.Kop.; loc. 11, 13; on damp
soil; KARABURUN 63/12.
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Plagiomnium  undulatum (Hedw.)
T.JKop.; loc. 11; on damp soil;

KARABURUN 90/11.
Rhizomnium  punctatum  (Hedw.)
T.J.Kop.; loc. 13, 20; on damp soil;
KARABURUN 42/12.

Bartramiaceae Schwigr

Philonotis calcarea (Bruch & Schimp.)
Schimp.; loc. 15; on damp soil;
KARABURUN 26/12.

Philonotis fontana (Hedw.) Brid.; loc.
19; on soil; KARABURUN 146/12.
Orthotrichaceae Arn.

tNyholmiella obtusifolia (Brid.)
Holmen & Warncke; loc. 5; on tree;
KARABURUN 96/11.

Orthotrichum affine Schrad. ex Brid.;
loc. 1, 5, 10, 12, 20; on tree;
KARABURUN 98/12.

Orthotrichum cupulatum Hoffm. ex
Brid.; loc. 6, 11; on rock;
KARABURUN 48/11.

Orthotrichum diaphanum Schrad. ex
Brid.; loc. 5; on tree; KARABURUN
22/11.

Orthotrichum lyellii Hook. & Taylor;
loc. 10; on tree bark; KARABURUN
39/11.

Orthotrichum pumilum Sw. ex anon.;
loc. 1, 8 17; on tree and rock;
KARABURUN 129/12.

tOrthotrichum rupestre Schleich. ex
Schwégr.; loc. 7, 17; on stone;
KARABURUN 160/12.

Orthotrichum speciosum Nees; loc. 1,
3, 10, 12, 17; on tree; KARABURUN
144/12.

Hedwigiaceae Schimp.

*Hedwigia ciliata (Hedw.) P.Beauv.
var. leucophaea Bruch & Schimp.; loc.
10; on soil; KARABURUN 154/12.
Amblystegiaceae Kindb.

*Campylium stellatum (Hedw.) Lange
& C. E. O. Jensen; loc. 8; on soil;
KARABURUN 88/11.

Cratoneuron filicinum (Hedw.) Spruce;
loc. 2, 8, 15, 22; on soil, stone and rock;
KARABURUN 155/12.
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tDrepanocladus  aduncus (Hedw.)
Warnst.; loc. 2, 3, 8, on soil;
KARABURUN 74/11.

+Hygroamblystegium varium (Hedw.)
Monk. var. humile (P.Beauv.) Vanderp.
& Hedends; loc. 8, 10; on soil;

KARABURUN 75/11.
Leptodictyum riparium (Hedw.)
Warnst.; loc. 3; in water;

KARABURUN 16/11.
+Pseudoamblystegium subtile (Hedw.)
Vanderp. & Hedenis; loc. 5; on soil;

KARABURUN 72/11.
Palustriella commutata (Hedw.)
Ochyra; loc. 8, 22; on soil;
KARABURUN 81/11.

Sanionia uncinata (Hedw.) Loeske;
loc. 13, 15; on soil; KARABURUN
96/12.

Thuidiaceae Schimp.

Abietinella abietina (Hedw.)
M.Fleisch.; loc. 2, 10, 12, 21; on soil
and rock; KARABURUN 145/12.
tThuidium assimile (Mitt.) A. Jaeger;
loc. 13; on soil; KARABURUN 153/12.
Brachytheciaceae Schimp.
Brachythecium  albicans  (Hedw.)
Schimp.; loc. 12; on soil;
KARABURUN 88/12.

Brachythecium glareosum (Bruch ex
Spruce) Schimp.; loc. 12; on soil;
KARABURUN 118/12.
Brachythecium mildeanum (Schimp.)
Schimp.; loc. 2, 3, 8; on soil and rock;
KARABURUN 56/11.

Brachythecium rivulare Schimp.; loc.
13, 15, 20; on damp soil;
KARABURUN 125/12.
Brachythecium salebrosum (Hoffm. ex
F.Weber & D.Mohr) Schimp.; loc. 5,
10, 12, 13, 17; on soil and tree trunk;
KARABURUN 114/12.
Brachytheciastrum velutinum (Hedw.)
Ignatov & Huttunen; loc. 2, 12, 13, 14,
17, 20, 23; on soil, stone and tree;
KARABURUN 133/12.
Brachytheciastrum velutinum (Hedw.)
Ignatov & Huttunen var. salicinum
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(Schimp.) Ochyra & Zarnowiec; loc. 3,
5, 17; on tree and soil; KARABURUN
131/12.

Homalothecium lutescens (Hedw.)
H.Rob.; loc. 2, 5, 6, 7, 8; on soil, rock
and decaying wood; KARABURUN
87/11.

Homalothecium sericeum (Hedw.)
Schimp.; loc. 2; on stone;
KARABURUN 14/11.
tOxyrrhynchium  schleicheri  (R.
Hedw.) Roll; loc. 7; on soil;
KARABURUN 95/11.

Hypnaceae Schimp.

Calliergonella  cuspidata  (Hedw.)
Loeske.; loc. 8, 9, 19; on damp soil;
KARABURUN 94/11.

Hypnum cupressiforme Hedw. var.
lacunosum Brid.; loc. 11; on tree root;
KARABURUN 38/11.

Hypnum  jutlandicum Holmen &
Warncke;  loc. 14; on stone;
KARABURUN 83/12.

Herzogiella seligeri (Brid.) Z. Iwats.;
loc. 12, 13, 19, 20; on tree;
KARABURUN 134/12.
Pterigynandraceae Schimp.
Pterigynandrum filiforme Hedw.; loc.
11, 12, 14, 15; on tree and stone;
KARABURUN 84/12.

4) Discussion

As a result of this study, two taxa
(Campylium stellatum and Hedwigia
ciliata var. leucophaea.) are new
records for A2 square. Also, 17 taxa
(Ptilidium  pulcherrimum, Encalypta
alpine,  Physcomitrium  pyriforme,
Grimmia anodon, Syntrichia calcicola,
Syntrichia ruralis var. ruraliformis,
Tortula inermis, Bryum turbinatum,
Nyholmiella obtusifolia, Orthotrichum
rupestre,  Drepanocladus  aduncus,
Hygroamblystegium varium var. humile,
Pseudoamblystegium subtile, Thuidium
assimile, Oxyrrhynchium schleicheri,
Pleurozium schreberi and

Hylocomiaceae (Broth.) M.Fleisch.
Hylocomium  splendens (Hedw.)
Schimp.; loc. 11, 13; on soil;
KARABURUN 93/11.

tPleurozium schreberi (Willd. ex
Brid.) Mitt.; loc. 11; on soil;
KARABURUN 92/11.

Rhytidiadelphus triquetrus (Hedw.)
Warnst.; loc. 11, 12, 13, 20; on soil;
KARABURUN 6/12.

Plagiotheciaceae (Broth.) M.Fleisch.
Plagiothecium curvifolium Schlieph.
ex Limpr.; loc. 20, on tree root;
KARABURUN 156/12.

Plagiothecium denticulatum (Hedw.)
Schimp.; loc. 13, 20; on tree;
KARABURUN 99/12.

1 Plagiothecium laetum Schimp.; loc.
14; on decaying wood; KARABURUN
81/12.

Leucodontaceae Schimp.

Leucodon sciuroides (Hedw.)
Schwégr.; loc. 12, 22; on tree;
KARABURUN 111/12.
Lembophyllaceae Broth.

Isothecium alopecuroides (Lam. ex
Dubois) Isov.; loc. 13; on soil;
KARABURUN 150/12.

Plagiothecium laetum) are new records
for Bolu province.

As can be seen on bryofloristic list,
there are more moss taxa (91%) than
liverwort taxa (9%) in the study area.
62.5% of liverwort taxa are leafy and
37.5% are thalloid. Also 59% of moss
taxa are acrocarpous and 41% are
pleurocarpous. When mosses and
liverworts were approached together;
the most dominant families are
Pottiaceae (16%) and Brachytheciaceae
(11%) (Figure 2). Pottiaceae and
Brachytheciaceae are cosmopolitan
families; there are great deals of highly
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the richest ones in Turkey (Kiirschner

like Mediterranean and Southwest and Frey, 2011; Ros et al., 2013).
Asian countries, these two families are
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Figure 2. Percentage of bryophyte families

Turkey is well known with its rich
vascular flora and high endemism rate.
Like spermatophytes, bryophytes have a
great potential in terms of biodiversity.
Further bryofloristic studies will reveal
bryodiversity of Turkey, and will be
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great basis for a complete “Turkish
Bryophyte Flora”.
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Ozet

Bu ¢alismada, Zonguldak-Beldibi ve Babadag Ormanlarinin epifitik briyofit florasi ve
bryofitlerin agag tiirlerine gore dagilimlari arastirilmigtir. 2014 yilinin farkli vejetasyon
donemlerinde aga¢ govdelerinden alinan toplam 383 briyofit Orneginin teshisi
sonucunda, 40 takson (9 cigerotu, 31 karayosunu) saptanmistir. Ekolojik ve floristik
yonden incelenen taksonlarin hayat formu analizleri de yapilmistir. Weft (We) ve Mat
(Ma) toplam epifitik floranin en baskin hayat formlar1 olmustur. Epifitik taksonlar
tarafindan en ¢ok tercih edilen aga¢ Carpinus betulus olurken en az tercih edilen agag
Cornus mas olmustur. Ayrica, floristik listedeki taksonlarin ¢ogunun; mezofitik, sciofit
ve subnotrofit karakterde oldugu goriilmiistiir.

Anahtar Kelimeler: Briyofit, Epifitik, Flora, Zonguldak, Tiirkiye.

The Epiphytic Bryophytes of Beldibi and Babadag Forests (Zonguldak, Turkey)

Abstract

In this study, the epiphytic bryophyte flora of Zonguldak-Beldibi and Babadag forests
and distribution of bryophytes according to porophyte species were investigated. Based
on the result of identifications of 383 bryophyte specimens collected on the stems of the
tree in different seasons of the year 2014, total of 40 taxa were found (9 liverworts, 31
mosses). Also, life form analysis of taxa is carried out. Weft (We) and Mat (Ma) are the
most dominant life forms of total epiphytic flora. While Carpinus betulus is mostly
preferred host tree of the epiphytic taxa, Cornus mas is the least preferred. In addition,
most of taxa within the floristic list are mesophyt, sciophyt and subneutrophyt.

Keywords: Bryophyte, Epiphytic, Flora, Zonguldak, Turkey.
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1. Giris

Ug fitocografik  bolgenin
Sibirya, Akdeniz ve Iran-Turan)
bulustugu konumda  bulunmasindan
dolay1 Tirkiye, ¢ok farkli ekosistem ve
habitatlara sahiptir. Sahip oldugu bu
ekosistem ve habitatlar sayesinde
tilkemiz biyolojik ¢esitlilik agisindan
oldukca zengindir. Epifitik briyofitler
icin, uygun substrat ve c¢evre sartlari
diger karasal briyofitlerden daha
onemlidir (Frahm, 1990; Frahm ve ark.,
2003).  Substrat, epifitik briyofitlerin
dagiliminda en Onemli faktorlerdendir.
Aga¢  kabugunun yapisi, sertligi,
kabugun pH’s1 ve su tutma kapasitesinin
yaninda kabuktan ¢ikan kimyasallarin

(Avrupa-

ozelligi substratin onemli
karakteristikleridir ~ (Barkman, 1958;
Richards ve ark.,, 1996). Farkh
Ozelliklere sahip bu substratlar farkli
epifitik  briyofitlere ~ ev  sahipligi
yapmaktadir.

Ulkemiz briyofitleri ile ilgili yapilan
calismalar genelde floristik olup epifitik
briyoflora hakkinda o6zellesmis sadece
bir ka¢ c¢alisma  bulunmaktadir
(Kiirschner, 1999; Ezer ve ark., 2009a,
2009b; Diizenli ve ark., 2011; Alatas ve
ark., 2012a, 2012b; Ezer ve Kara, 2013;
Ezer ve ark.,, 2013). Yapilan bu
caligmalara ragmen, epifitk briyofit
zenginligimizi  belirleyebilmek adina
daha ¢ok ¢alismaya ihtiyag¢ vardir.

Zonguldak-Beldibi ve Babadag
ormanlarinda yapilan bu calisma ile,
alanda yayilis gosteren agag¢ tiirleri
tizerindeki epifitik briyofitler arastirilmis
olup, agac¢ tirlerine gore epifitik
briyofitlerin dagiliglar1  ve ¢esitliligi
ekolojik ozellikleri ile beraber ortaya
konmaya c¢alisilmigtir. Bu calisma,
ileride epifitik briyofitler ile ilgili
yapilacak olan diger c¢alismalara ve
Turkiye Epifitik Briyofit Florasina katki
saglayacaktir.

1.1 Calisma Alani

Henderson (1961) kareleme sistemine
gore A2 Kkaresi igerisinde yer alan
Beldibi ve  Babadag  Ormanlari
(Zonguldak-Devrek),  Avrupa-Sibirya
fitocografik bolgesinin 6ksin zonundadir
(Ansin, 1983). Karadeniz bolgesinin,
Bati Karadeniz Boliimiinde kalan ve
Zonguldak iline bagli olan ¢alisma alana;
dogusunda Karabiik, batisinda Eregli
ilcesi, kuzeyinde Zonguldak mekez ve
giineyinde ise Bolu ve Diizce illeri ile
cevrilidir (Sekil 1). Zonguldak’ta daglar
kiytya paralel uzandigimdan dolayi,
kiyilardan i¢ kesimlere dogru iklim
onemli degisiklikler gostermektedir. Bu
iklim degisimlerine bagli olarak, alanin
kuzeyinden giineyine Oseyanik, Akdeniz
ve Alt- Akdeniz gibi farkli vejetasyon
tipleri goriilmektedir (Giiveng ve ark.,
2009).

Calisma alaninda, yillik yagis miktar
ortalama 902 mm olup yillik ortalama
sicaklik ise 13.9 °C’dir. Yilin en sicak
ayr Temmuz, en soguk ayr ise Ocak’tir
(URL,1). Yillik yagis rejim tipinin KSIY

seklinde olmasi, c¢alisma alaninin
Oseyanik ikliminin etkisinde, Alt-
Akdeniz  Biyoiklim katinda  gecis
egilimli bir bolge oldugunu

gostermektedir (Akman, 2011).

Karadeniz Bolgesi 6zellikle yaprakh
ormanlarin  gelismesi agisindan ¢ok
uygundur.  Alanda  igne  yaprakli
tirlerden; Pinus nigra J.F.Arnold subsp.
nigra var. pallasiana Schneid baskin
iken yaprak doken tiirlerden Fagus
orientalis Lipsky. ve Carpinus betulus L.
dominant tiirler arasindadir. Castane
sativa ~ Miller.,  Quercus  petraea
(Mattuschka) Liebl., Acer platanoides
L., Tilia rubra DC., Salix caprea L.
Cornus mas L. ve Platanus orientalis L.
alanda goriilen diger agag tiirleridir.
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2. Materyal ve Metod

Aragtirma materyalini, 2014 yilinin
farkli vejetasyon donemlerinde yapilan
arazi ¢alismalarinda, 8 Ornekleme
noktasindan  toplanan 383  epifitik
briyofit 6rnegi olusturmaktadir (Tablo
1). Toplanan epifitik briyofit 6rnekleri
cesitli flora ve revizyon eserleri
kullanilarak teshis edilmistir (Hedenés,
1992; Lewinsky, 1993; Zander, 1993;
Paton, 1999; Smith, 2004; Kiirschner ve
Frey, 2011). Bitki listesinin hazirlanisi
ile gecgerli isim ve  sinonimlik
durumlarimin  tespitinde karayosunlari
icin Ros ve ark., (2013), cigerotlar1 i¢in

Tablo1. Lokalitelere ait veriler.

ark.,
alinmistir. Orneklerin toplandig1 habitata
ait nemlilik durumu, 151k ve asidite gibi
ekolojik ozellikler Dierfen (2001), hayat
formlar1 ise Magdefrau (1982) ve During
(1979)’a gore diizenlenmistir. Teshis

ise Ros ve (2007) dikkate

edilen taksonlarin Tiirkiye’deki
durumlart1 Ros ve ark., (2013) ile
Ozenoglu Kiremit ve Keceli (2009)
tarafindan  yayinlanan son  kontrol
listesine gore degerlendirilmistir. Teshis
edilen taksonlar Elazig Bilim ve Sanat
Merkezinde  aragtirmacinin  kigisel
koleksiyonunda muhafaza edilmektedir.

Lokalite No Yiikseklik (m) Tarih GPS Kaydi
1 451 19.05.2014 N 41°06'42.52" E 032°01' 02.00"
2 566 19.05.2014 N 41°07'20.91" E 032°01'47.11"
3 539 20.05.2014 N 41°08'02.19" E 032°01'42.57"
4 485 26.06.2014 N 41°07'54.02" E 032°01' 16.86"
5 357 27.06.2014 N 41°07'27.87" E 031°59'42.49"
6 495 28.06.2014 N 41°06'25.06" E 031°59' 09.62"
7 583 12.09.2014 N 41°13'16.68" E 031°51' 06.18"
8 669 13.09.2014 N 41°12'48.86" E 031°50' 10.82"

Alatas, M. et al., 2015. The Epiphytic Bryophytes of Beldibi and Babadag Forests (Zonguldak, Turkey)



Anatolian Bryology 2015. 1(1): 10-17. -~

3. Tartisma ve Sonug¢

Arastirma alanmin farkli lokalite ve
habitatlarindaki cesitli aga¢ govdeleri
tizerinden almmis epifitik  briyofit
orneklerinin degerlendirilmesi
sonucunda; 18 familya ve 24 cinse ait 40
tiir ve tiir alti takson tespit edilmistir.
Toplanma sayismma gore en yaygin
taksonlar; karayosunlarindan Leucodon
sciuroides ve Homalothecium sericeum

olurken cigerotlarindan Radula
complanata ve  Frullania dilatata
olmustur (Tablo 2).

Taksonlarin familyalara goére dagilim
yiizdelerine bakildiginda;
Orthotrichaceae ~ familyas1  %18’lik
oraniyla ilk swrada yer alirken

Neckeraceae ve Hypnaceae familyalar
%10’luk oranlariyla ikinci sirada yer
almaktadirlar. Bunlari %38 ile
Brachytheciaceae familyasi takip

13

etmektedir (Table 2). Cogunlugu epifitik
olan Orthotrichaceae tiyeleri govdenin
151k goren iist kisimlarinda yayilis
gosterirken Hypnaceae ve
Brachytheciaceae  {iyeleri  gdvdenin
nemli olan alt kisimlarinda yayilis
gostermektedir.  Ayrica  farkhi  tiir
sayisinin ~ ¢oklugu aga¢  govdeleri
tizerindeki mikrohabitatlarin
zenginligine vurgu yapmaktadir.

Alanda  belirlenen  karayosunlariin
%61°1 pleurokarp, %39’u ise akrokarptir.
Bu oranlar alanda goriilen Akdeniz
iklimi ile uyumlu olarak alanda nem,
151k, sicaklik ve yiikseklik agisindan
farkli  habitat ve mikrohabitatlarin
oldugunu  ortaya koyar. Nitekim
akrokarplar kurak, pleurokarplar ise
nemli ve golgeli alanlarin varligim
gosterir.

Tablo 2. Floristik liste ve taksonlarin ekolojik 6zellikleri.

Substrat
Familyalar LN Takson HF N I A
A.p. Po. Q.p. T.r. Fo. Cm. S.c. Cb. TS
MARCHANTIOPHYTA
Frullaniaceae  123,5,6,7,8 Lrullamiadilatata (L) oy g a4+ o+ o+ 4 + o+ 27
Dumort.
123456 Frullania tamarisci (L.) Ma m S a i i " i 15
Dumort.
Lejeuneaceae 3,4,6 ﬁ?{lzztl)nea cavifolia (Ehrh.) Ma h S a + + 7
Lophocolea heterophylla
Lophocoleaceae 3 (Schrad.) Dumort. Ma h S a + 1
Metzgeriaceae 2,4,5,6,7,8 Metzgeria furcata (L.) Ma m S a + + + + + 15
Dumort.
Porella arboris-vitae
Porellaceae 4,5 (With.) Grolle. Ma k S b + + 3
124,567, Lorelaplapphylla(L.) g, g g + o+ o+ 4+ o+ o+ 18
Pfeiff.
Radulaceae 1234567 Raduacomplanata(L) oy g ¢ 4 4 4+ 4 4 + 29
Dumort.
Radula lindenbergiana
! Gottsche ex C. Hartm. Ma b S s * !

(LN: lokalite nuamarasi, Substrat (F.o.; Fagus orientalis, C.b.; Carpinus betulus, T.r.; Tilia rubra, Q.p.:
Quercus petraea, A.p.: Acer platanoides, S.c.: Salix caprea, C.m.: Cornus mas, P.o.: Platanus
orientalis), I: 1siklanma (S: sciofit, f: fotofit), A: asidite (a: asidofit, s: subnétrofit, b: bazifit), N: nem (h:
higrofit, m: mezofit, k: kserofit), TS: Toplanma Sayisi, HF: hayat formu (Ma: hali seklinde, Fa: yelpaze,
sT: kisa turf, tT: uzun turf, Cu: yastik, Ta: kuyruk, We: sacak)
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Tablo 2. Floristik liste ve taksonlarin ekolojik 6zellikleri (Devam).
. Substrat
Familyalar LN Takson HE N T A A.pp. Po. Q.p. Tur. Fo. Cm. S.c. Cb. TS
BRYOPHYTA
Alleniella besseri (Lobarz.) S. .
Neckeraceae 6 Olsson, Enroth & D. Quandt. Fa k 5 s * !
Alleniella complanata (Hedw.) .
34.5,6 S. Olsson, Enroth & D. Quandt. Fa m § s * + * + * * * * 25
Anomodontaceae 3.6 Anomodon attenuatus (Hedw.) Ta m S s + + + 3
Huebener.
Anomodon viticulosus (Hedw.)
3,5.6 Hook. & Taylor. Ta m S s * * * * * ?
Antitrichia curtipendula .
Leucodontaceae 6 (Hedw.) Brid. We h S s + 1
o . Brachythecium mildeanum
Brachytheciaceae 5 (Schimp.) Schimp. We h f s + 1
Cirriphyllum crassinervium
3 (Taylor) Loeske & M.Fleisch. LASR L * !
Exsertotheca crispa (Hedw.) S. .
Neckeraceae 2.3.4.5 Olsson, Enroth & D. Quandt Fa m S s + + + 11
Homalia trichomanoides -
3 (Hedw.) Brid. Fa - m § a - !
Brachytheciaceae 1.2.3.4,5.6 Homalothec:lum sericeum We k f b + + + + + + + + 34
(Hedw.) Schimp.
Hypnaceae 1.2,3.7 Hypnum andoi A.J.E.Sm. We m S a + + + 7
345678 Hypnun{ cupressiforme var. We m S s N N " L 25
cupressiforme Hedw.
5 Hypnum cupress:f?rme Hedw. We k f a N 1
var. lacunosum Brid.
1.5.6 I:Iy;{nunz resupinatum (Taylor) We m S a N . N 5
Schimp.
Lembophyllaceae 134,67  [Sotheciumdlopecuroides (Lam. & o g o + + + 12
ex Dubois) Isov.
2 Isothecium myosuroides Brid. We h S s + 1
Leucodontaceae 1,2,3,4,5,6,7.8 Leucog’on sciuroides (Hedw.) Ta m f a + + + + + + + + 44
Schwiigr.
Orthotrichaceae 5.6 g:'itgotrlchum affine Schrad. ex Cu m S s + + 5
2.6.8 Orthotrichum lyelli Hook. & Cu m f s N N 4 3
Taylor.
6 Or.thotrtchum pallens Bruch ex Cu k f s . 1
Brid.
28 Orthotrichum pumilum Sw. ex Cu k f s N N N 5
anon.
Orthotrichum stramineum
1,278 Hornsch. ex Brid. Cum S s * * * 13
2.7.8 Orthotrichum striatum Hedw. Cu m f b + + + + 9
. Plagiomnium affine (Blandow
Mniaceae 3 ex Funck) T.J.Kop. tT ' h S a + + 4
Pterigynandraceae  1,2,3.4,5,6,7.8 Pterigynandrum filiforme Hedw. Ta m S s + + + + + + 27
Ptychostomum capillare
Bryaceae 4 (Hedw.) Holyoak & N. sT m S s + 1
Pedersen.
X Ptychostomum moravicum
Bryaceae 5.7 (Podp.) Ros & Mazimpaka. sT  m S s + + 4
Amblystegiaceae 6 .]S;earr;:fleskea confervoides (Brid.) We m S s + 1
. Syntrichia latifolia (Bruch ex -
Pottiaceae 6 Hartm.) Huebener. sT m f s + 1
3 Syntrichia virescens (De Not.) ST Kk f s 4 3
Ochyra.
Orthotrichaceae 3.5 Zygodon rupesiris Schimp. ex Cu k f b + + + 6
Lorentz

(LN: lokalite nuamarasi, Substrat (F.o.; Fagus orientalis, C.b.; Carpinus betulus, T.r.; Tilia rubra, Q.p.:
Quercus petraea, A.p.: Acer platanoides, S.c.: Salix caprea, C.m.: Cornus mas, P.o.: Platanus
orientalis), I: 1siklanma (S: sciofit, f: fotofit), A: asidite (a: asidofit, s: subnétrofit, b: bazifit), N: nem (h:
higrofit, m: mezofit, k: kserofit), TS: Toplanma Sayisi, HF: hayat formu (Ma: hali seklinde, Fa: yelpaze,
sT: kisa turf, tT: uzun turf, Cu: yastik, Ta: kuyruk, We: sagak)

Arastirma alaninda bulunan agaclar 40
farklt epifitik briyofite ev sahipligi
yapmaktadir.  Epifitik  briyogesitlilik
acisindan en zengin agag¢, 26 taksonun
lizerinde barinmasina imkan taniyan

Carpinus betulus olurken, en fakir agac
tirti Cornus mas (7 takson)’dir. 20
taksonu {iizerinde bulunduran Quercus
petraea ikinci, 19 taksona ev sahipligi
yapan Fagus orientalis ve Platanus
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orientalis ise li¢lincii siradadir (Sekil 2).
Carpinus betulus’un agik gri renkteki
govde kabugu ince ve c¢atlaksiz olup
ileriki yaslarda oluklanir (Mamikoglu,
2007).  Oluklanan  kabuk,  farkl
ozelliklere sahip mikrohabitatlari
olusturmaktadir. Agac govdesi iizerinde
yiikseklige ve nemlilige bagli olusan bu
mikrohabitatlar ise farkli tiirlerdeki
epifitik briyofitlerin yasamasma imkén
saglamaktadir. Alanda olup da, kabuk
attigindan dolay1 tizerinde bryofitlerin
yasamasina pek imkan vermeyen ve
dolayisiyla {izerinden bryofit Ornegi
alinmayan tek aga¢ turli ise Pinus

...... 15

nigra subsp. pallasiana’dir. Ayrica,
biitiin agag¢ tiirleri {izerinde bulunan
taksonlar ise; Leucodon sciuroides,
Homalothecium sericeum ve Alleniella
complanata’dir.

Taksonlarin ekolojik 6zellikleri ile hayat
formlar1 ve yasam stratejileri
degerlendirilirken literatiir bilgilerinin
yan1 sira arazi gozlemleri de dikkate
almmigtir.  Taksonlarin  asiditesine
bakildiginda, %60’ subnétrofit (pH=
5,7-7), %30’unun asidofit (pH < 5,7) ve
%10’unun bazifit (pH > 7) karakterde
oldugu goriilmektedir (Sekil 3).

30
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Sekil 2. Taksonlarin agag tercihleri.
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Sekil 3. Taksonlarin ekolojik tercihleri.
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Tespit edilen taksonlarin nem istekleri
degerlendirildiginde  ise;  %58’inin
mezofit, %20’sinin kserofit ve
%23’ liniin ise higrofit karakterde oldugu
goriilmektedir (Sekil 3). Bu sonuglar
alanda goriilen iklimle uyumlu olarak
nemli ve yart kurak mikrohabitatlarin
varligin1 gostermektedir.

Isik isteklerine gore taksonlarin; %731
sciofit karakterde olup golge alanlardaki
agac govdelerinde yayilis gosterirken,
%27’si fotofit karakterde olup yari
golgelik ve agik alanlardaki agag
govdelerini tercih etmektedirler (Sekil
3).

Briyofitlerde hayat formlar: ile habitatin
ekolojik faktorleri arasinda giiglii bir
iligki s6z konusu olup; We, Ma, Ta, Fa

------ Anatolian Bryology 2015. 1(1): 10-17.

hayat formuna sahip briyofitler nemli ve
golge alanlari isaret ederken kserofitligin
gostergesi olan Cu ve sT hayat
formlarina sahip taksonlar ise kurak
alanlarin  oldugunu gosterir. Fazlaca
dallanan ve sagak seklinde gevsek
ortiler olusturan We hayat formu
%28’lik oranla ilk sirada yer alirken,
dallarin dik, govdelerin siiriiniicti oldugu
Ma hayat formu 20%’lik oraniyla ikinci
sirada yer almaktadir. Bunlar1 %18’lik
orantyla yastik bi¢iminde koloniler
olusturan Cu ve %13’lik oramiyla Fa
hayat formu takip etmektedir. sT, Ta ve
tT ise daha diisiik oranlarda temsil edilen
hayat formlaridir (Sekil 4). Taksonlara
ait hayat formlarmin oranlarmni, alanin
ekolojik  ozelliklerinin bir yansimasi
olarak yorumlayabiliriz.

30

25

20

13 5

10 -

Al

0 | | | | | _
We Ma Cn Fa §T Ta tT

Sekil 4. Taksonlarin hayat formlari.
Tesekkiir

Arazi calismalarindaki yardimlarindan dolayr Zonguldak Orman Bolge Midurliigii

caliganlarina tesekkiir ederiz.
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Abstract

The Moss Flora of Cankir1 Alpsar1 pond (Cankir1, Turkey) was studied. It was found
that 332 moss specimen occurred in 73 taxa belonging to 31 genera and 15 families. In
The richest 5 families by taxa number were Pottiaceae (26), Brachytheciaceae (10),
Grimmiaceae (7), Orthotrichaceae (6), Bryaceae (5) respectively. The richest species
by taxa number were; Tortula (8), Orthotrichum (7), Syntrichia (7), Grimmia (6), and
Bryum (5). While acrocarpous taxa (54) represented 75% of the whole flora, the ratio of
pleurocarpous (18) was 25%. Funaria hygrometrica (Hedw.), Grimmia alpestris
(F.Weber & D.Mohr) Schleich., Bryum pallens (Sw. ex anon.) were identified first time
from Cankir1 province; Ceratodon conicus (Hampe) Lindb., Weissia longifolia (Mitt.),
Bryum intermedium (Brid.) Blandow, Grimmia crinita Brid, and Tomentypnum nitens
(Hedw.) Loeske. were identified first time from A2 grid square; and Pterygoneurum
subsessile (Brid.) Jur. record was given for the second time in Turkey. In addition, P.
crossidioides (W. Frey, Herrnstr. & Is Kurschner) was reported for the first time in
Turkey. The species which is rarely distributed in arid regions has been reported
worldwide in Israel and Hungary
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1. Introduction

Turkey, which is in the transition zone of
three biogeographical regions, the
Mediterranean, European-Siberian, and
Irano-Turanian, is one of richest contries
between the Middle East and Europe in
terms of biodiversity (Kaya and Raynal,
2001). However, knowledge of the
Turkish bryoflora is still far from
complete. In recent years there has been
a considerable increase in the number of
remarkable bryophyte records and
bryofloristic ~ papers  for  Turkey
(Bryoerytrophyllum rubrum, Batan and
Ozdemir, 2012, Dicranella
schreberiana, Dicranodontium
asperulum, and Campylopus pyriformis,
Batan and Ozdemir, 2013; Didymodon
tomaculosus, Canli and Cetin, 2012;
Pseudocalliergon turgescens, Ezer and
Kara, 2012; Didymodon icmadophilus,
Conardia compacta, Zygodon gracilis,
Diphyscium foliosum, Pohlia obtusifolia
and Oligotrichum hercynicum, Kirmaci
et al.,, 2012; Crossidium aberrans
Kirmaci and Agcagil, 2012; Seligeria
trifaria and Pseudotaxiphyllum elegans,
Oren et al., 2012; Conardia compacta,
Ozdemir et al, 2012; Seligeria
donniana, Ursavas and Cetin 2012;
Schistidium sordidum, Batan et al., 2013;
Syntrichia caninervis var. abranchesii,
Can et al., 2013; Sphagnum contortum,
S. fallax, S. magellanicum, and S.
rubellum, Kirmaci and Kiirschner, 2013;
Grimmia anomala, Pohlia filum, and
Hookeria acutifolia, Uyar and Oren,
2013; Sphagnum molle, Abay and Kegeli
2014; Brotherella erythrocaulis, and
Encalypta pilifera, Batan et al., 2014;
Rhizomnium  striatulum,  Leucodon
coreensis, and Leucobryum bowringii,
Ozdemir and Batan 2014; Acaulon
fortiquerianum, Kirmact and Erdag,
2014; Schistidium boreale, Batan and
Ozdemir, 2014; Syntrichia minor, Oren
et al. 2015), and studies continue the
bryophyte flora of many regions of

Turkey are still continues. The total
number of bryophyte species of Turkey
has exceeded 970 according to Uyar and
Cetin (2004); Kiirschner and Erdag
(2005); Kiirschner and Frey (2011) and
with new records reported.

Despite all these studies compared to
those in European countries, a
bryofloristic study in Turkey is still
inadequate. Therefore, more research is
needed for more comprehensive
characterization of bryophyte flora of
Turkey. The aim of this study was
contribute to the characterization of
bryophyte flora of Turkey via studying
moss flora at Alpsari site in Cankiri
province of Turkey.

Up to now, many bryophyte studies were
done in Cankiri. These are; The Moss
Flora of Cankiri-Eldivan Mountain
(Kegeli and Cetin, 2000); The moss
Flora (Musci) of Ilgaz Mountain
National Park (Abay and Cetin, 2003);
Contributions to the Moss Flora (Musci)
of Cankir1 Province (Eldivan-Karadere)
(Abay, 2005); Contributions to the moss
(Musci) Flora of Cankir1 (Yaprakli)
(Abay, 2008); The moss (Musci) Flora
and Ecology of Cankir1 research Forest
(Abay and Ursavas, 2009); Contributions
to the Bryoflora of Ilgaz Mountain,
Yenice Forests, Turkey (Ursavas and
Abay, 2009); Contributions to the Moss
Flora (Musci) of Giirgenli Mountain
(Bayramoren/Cankir1) (Sahin and Abay,
2009); Contributions to the Liverwort
(Marchantiophyta) flora of Ilgaz
Mountain (Turkey) (Simsek, et. al.,
2011);  Barbilophozia  lycopodioides
(Wallr.) Loeske, new to the liverwort
flora of Turkey (Kegeli et. al., 2011);
Substratum properties and Mosses in
semi-arid environments. Acase study
from Nort Turkey (Abay et al., 2014);,
Spatial ~ variation, = mapping, and
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classification of moss families in semi-
arid landscapes in NW Turkey (Abay, et.
al., 2015); The Moss (Musci) Flora In
The Urban Area of Cankiri and
Surroundings (Yavuz, 2015).

Considering the above bryophyte studies
in Cankir1 province. Up to now; Cankiri-
Alpsar1 Pond and around have not been
any studies on the flora of mosses. This
study; was undertaken to determine the

------ Anatolian Bryology 2015. 1(1): 18-33

flora of mosses of Cankiri-Alpsar Pound
and its near environment.

1. Site Description

Cankiri, located in A2 square of the
Henderson (1961) grid system. Study
area comprised villages in Alpsari,
Glimiisdiiven, Kayaici, Yolkaya,
Ortayaka, Akgali, Yenice and Korgun
district (Figure 1).

/ g Productive forest
\— Degraded forest

Agriculture and Open areas

| Water

Border of research area
~ Stream = Village

Yenice

A\
.

Figure 1. Map of research area

For this study Alpsar1 Pond district, of
the city of Cankiri, was chosen as the
research area. Alpsart Pond and
surroundings in the northwest part of
Cankir1 are distributed along 44.000 ha
and includes open areas, grasslands,
agriculture and Anatolian pine plantation

area. The study area, about 21 km NW
of Cankirt and 10 km SW of Korgun, is
situated between 40° 46' N and 33° 48' E
(Anonymus, 2011). Alpsar1 Pond and
district is located in the A2 grid square
according to the system adopted by
Henderson (1961) (Fig. 2).

Glindiiz Kesim, N. and Ursavas, S. 2015. The Moss Flora of Cankir1 Alpsar1 Pond, with a moss record
(Pterygoneurum crossidioides W. Frey, Herrnst. & Kiirschner) from the Country.



¥

Rainfall (mm)

o 8 & 8 8

c
A

160 & Rainfall (mm)

-+ PE (mm) 1

3 4 5
“Jan Feb Mar Apr May Jun Jul Agu Sep Oct Nov Dec 20

- Water surplus

[:] Water deficiency

1 2

Potential Evapotranspration (mm)

6 7 8 9 10 11 12

- Water moisture utilization

- Soil moisture recharge

Figure 2. Map of Henderson (1961) grid system. (A): Study area (A ) and (B): Graphic
of the water balance according to Thornthwait.

Data from meteorological station of
Eldivan district were used. Based on 34
years of climatic data (1977-2010), the
mean annual temperature is 10.5 °C, the
mean minimum and maximum average
temperature range from -0.7 °C (January)
to 22.6 °C (August); the average annual
precipitation is 486 mm, with the
maximum monthly precipitation (54.6
mm) in December and minimum (24.8
mm) in July (Fig. 2). The most abundant
vascular plants in the study area are
shrubs of Paliurus spina-christi Mill.,
Berberis vulgaris L., Rosa canina L. and
trees are Pinus nigra Arnold subsp.
pallasiana (Lamb.) Holmboe, Quercus
infectoria Oliver, Populus nigra L., Salix
alba L., and Crataegus monogyna Jacq.
(Anonymus, 2011).

Main soil great groups are alluvial and
colluvial soils, chestnut brown forest
soils, lime deficient brown forest and
brown soils (Gol and Dengiz, 2007). The
predominant rocks of the study area are
sandstone, clay stone, precipitated
limestone (Anonymus, 2011).

2. Materials and Methods

Moss samples were collected between
2013-2014 1n different times of the
vegetation. The stations, where the 332

mosses were collected, were
discriminated by differences in plant
communities, the geographical

conditions and the elevation from the sea
level (Table 1).

The specimen identification was made
based on Savicz-Ljubitzkaja et al.,
(1970), Lawton (1971), Crum (1973),
Smith (1980-2004), Nyholm (1981-
1987-1990-1993-1998), Greven (2003),
Cortini  (2001-2006), Liith (2006a-
2006b-2006¢-2007-2008-2009-2010).
For the nomenclatures of the mosses, we
followed Hill et al, (2006). The
specimens were stored in the private
collections of Serhat Ursavas (Cankiri,
Turkey).

Pterygoneurum crossidioides has been
approved by Richard H. Zander on
10/01/2014. The species was put into the
herbarium at Missouri Botanical Garden
in USA by Zander.
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Table 1. Site No (SN), Date of moss collection, elevation from the sea level (m), locations and

geographic coordinates, Trees, and some shrubs in the study area.

SN Date Al:::;de Localities and geographic coordinates Trees and some shrubs

[ 18072013 849  Marif stream, 40° 41' 33.111" N— 33°31'40.782"E __CM , PN, RC, SA,

2 19.072013 896  Alpsari village, 40° 41' 17.131" N 33°31'31.624"E A, BV, JO, PNP, SA
324072013 992 Yukar hill, 40° 40' 24.904" N — 33°31' 55.792" E A, JO, PNP, QI

4 25072013 902 Yukar stream, 40°40'29.647" N=33°32'1.026"E  p 'O SARGPRNA
S 30072013 1144  Alibey, 40° 40’ 0.385" N — 33°32' 16.935" E QL PNP, JO, A

6 30072013 1117  Alpsart hill, 40° 40' 23.641" N — 33° 32' 30.284" E PNP, QL JO

7 30072013 1046 Diizmeselik hill, 40° 41' 9.500" N — 33°32'43.820"E  PNP, QI, JO

8 31.072013 1088  Alpsart hill, 40° 40' 42.698" N — 33° 33' 7.201" E PNP, QL JO

9 31072013 1173  Sikcalar, 40° 39' 35.689" N — 33° 32' 27.208" E PNP, QL JO, BV

10 12092013 793  Tath stream, 40° 40' 54.574" N—33°34'25.599"E  PNP, JO, PN, SA, TP

11 13.092013 992 Yenice village, 40° 39' 30.846" N — 33°33'44212"E  PNP, JO, A

12 13.092013 1140 Plantation area, 40° 40' 23.641" N —33°32'30284"E  PNP, JO, A

13 21.032014 1270  Saridag hill, 40° 39' 02.898" N — 33° 32' 48.536" E PNP, QL JO

14 21032014 1252  Camolukpinar, 40° 39' 14.246" N—33°32' 26315"E  PNP, JO

15 21032014 1220  Sikcamlar, 40° 39' 28.303" N — 33° 32 24.768" E PNP, JO

16 21.032014 1174  Anginey hill, 40° 39' 28.303" N—33°32'24.768"E  JO, QI A

17 22032014 886 Karatekin village 40° 40' 18.620" N—33°31' 10.889" E JO, RC, BV, AC

18 22.032014 941  Alpsari pond, 40° 40' 06.924" N —33°29' 54.643"E  RC, A, O

19 22032014 1072 Diizmese hill, 40° 40' 15.722" N—33°28'35.696"E QI RC, CM, G, O

20 22032014 947  Pamuklar hill, 40° 39' 44.805" N~ 33°31' 15.482"E  PNP, JO, QL BV, A

21 11062014 882  Alpsar pond, 40° 40' 44392" N —33°29'59.523"E  PNP, JO, QL RC, PN, CB
22 10072014 1027 Yolkaya village, 40° 40' 35.068" N —33°27'43.567"E A, O, RP

23 10.07.2014 1200

Marif village, 40° 38' 39.343" N — 33° 38' 00.944" E

PNP, QI, RC, QI, BV, PN

A = Astragalus sp., AC = Amygdalus communis L., BV = Berberis vulgaris L., CB = Carpinus betulus
L., CM = Crataegus monogyna Jacq., E = Elaeagnus sp., G = Grass, JO = Juniperus oxycedrus L., O =
Opennes, PN = Populus nigra L., PNP = Pinus nigra Arnold subsp. pallasiana (Lamb.) Holmboe, RC =
Rosa canina L., RP = Rocky place, SA = Salix alba L., TP = Tamarix parviflora., Ql = Quercus

infectoria Olivier.

If the first recorded taxa were from
Cankiri, they were indicated by one
asterisk (*), if the first recorded taxa
were from A2 they were indicated by
two asterisk (**), if the second recorded
taxa were from Turkey, they were
indicated by three asterisk (***), and if
the first recorded taxa were from
Turkey, they were indicated by diamond

(9).

In the definitions of specimens: The
first number represents locality number,
the bold abbreviation represents the
habitat, U and K abbreviations represent
legit and  determination  (Serhat
URSAVAS and Nermin Giindiiz
KESIM), and the last number represents
the collections number.

For defititions of habitats in the
Study area: s: on soil, r: on rock, sre:
on soil trunk, cw: on concrete wal in
rock crevices, t: on bark of tree trunk
and branch, dt: on dead
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3. Floristic List
Mosses
Encalyptaceae Schimp.
1. Encalypta streptocarpa Hedw. — 3:dt, U 1286; 3:dt, K 2; 3:s, U 1287; 15:r, U
1285; 15r, K 1, 15:s, U 1288; 17:s, U 1286; 17:s, K 3.
2. E. rhaptocarpa Schwigr. — 6:s, U 1290.
3. E.vulgaris Hedw. — 20:s, U1291.
Funariaceae Schwigr.
4. *Funaria hygrometrica Hedw. — 4:s, U 1292; 17:s, U 1293; 17:s, K 91.
Grimmiaceae Arn.
5. *Grimmia alpestris (F.Weber & D. Mohr) Schleich. — 10:r, U 1294.
6. G. anodon Bruch & Schimp. — 2:r, U 1295; 2:r, K 4; 3:r, U 1296; 4.1, K 6; &:r,
U1298;8r; K7;11:r, U 1299; 11:r, K 5; 13:r, U 1300; 22:r, U 1301.
7. **@. crinita Brid. —21:r, U 1302.
8. G. funalis (Schwigr.) Bruch & Schimp — 3:r, U 1303; 8:r; U 1304; 8:r, K 17.
9. G. pulvinata (Hedw.) Sm. — 3:r, U 1305; 4:r, U 1306; 4:r, K 8; 8:r, U 1307;
13:r, U 1308; 13:r, K 9: 15:r, U 1309; 15:r, K 10; 21:r, U 1310; 21:t, U1311.
10. G. trichophylla Grev. — 1:r, U 1312; 2:r, U 1313; 2:r, K 11; 3:r, U 1314; 3:r,
K12; 7.r, U 1315; 7:r, K16; 10:ew, U 1316; 11:r, U 1317; 14:t, U1318; 17:r, U
1319; 17:r, K 14; 21:r, U 1320; 21:cw, U 1321; 22:r, U 1322; 23:r, U 1323;
23, K 15.
11. Schistidium apocarpum (Hedw.) Bruch & Schimp. —21:r, U1324.
Ditrichaceae Limpr.
12. **Ceratodon conicus (Hampe) Lindb. —4:s, U 1332; 18:s, U 1333; 18:s, K 20.
13. C. purpureus (Hedw.) Brid. — 2:s, U 1325; 3:s, U 1326; 4:r, U 1327; 4:r, K 18;
7:sre, U 1514; 8:s, U 1328; 8:s, K19; 15:r, U 1329; 15:s, U 1342; 17:s, U 1330;
17:s, K 20; 20:s, U 1331.
14. Ditrichum flexicaule (Schwigr.) Hampe — 3:r, U 1334; 4:s, U 1335; 4:s, K 22;
10:s, U 1336; 10:s, K23; 11:s, U 1337; 20:s, U1338.
15. Dicranum scoparium Hedw. — 14:s, U 1339; 14:t, U1340; 14:t, K 24.
16. D. tauricum Sapjegin — 14:t, U 1341.
Pleurochaete Lindb.
17. Pleurochaete squarrosa (Brid.) Lindb. — 3:sre, U 1343; 10:s, U 1344; 10:s, K
47; 17:s, U 1345.
18. Tortella inclinata (R. Hedw.) Limpr. var. densa (Lorentz & Molendo) Limpr. —
3:s, U 1346; 3:src, U 1347; 3:sre, K36; 8:s, U 1348: 8:s, K 37; 11:s, U 1349;
12:s, U 1350; 12:s, K 54.
19. T. tortuosa (Hedw.) Limpr. — 3:s, U 1351; 7:s, U 1352; 7:s, K 38; 8:sre, U 1353;
9:s, U 1354;9:5, K 39; 11:s, U 1355; 12:s, U 1356; 20:s, U 1357; 20:s, K 40.
20. Weissia brachycarpa (Nees & Hornsch.) Jur. — 10:s, U 1358; 20:s, U 1359; 20s,
K 56.
21. Weissia controversa Hedw. — 12:s, U 1360.
22. **Weissia longifolia Mitt. — 10:s, U 1361.
23. Barbula convoluta Hedw. — 1:ew, U 1362; 2:s, U 1363; 7:s, U 1364; 7:s, K 41;
8:s, U 1365; 10:s, U 1366; 10:s, K 42; 10:sre, U 1367; 10:sre, K 43.
24. Barbula unguiculata Hedw. — 1:dt, U 1368; 2:s, U 1369; 5:s, U 1370; 5:s, K 44;
6:s, U 1371; 6:s, K 45; 7:s, U 1372; 17:ew; U 1373; 23:s, U 1374, 23:s, K 46.
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25. Crossidium squamiferum (Viv.) Jur.) var. pottioideum (De Not.) Monk. — 11:r,
U 1419.

26. C. squamiferum (Viv.) Jur.) var. squamiferum — 4:s, U 1420.

27. Didymodon nicholsonii Culm. — 11:s, U 1375; 21:r, U1376; 21:r, K, 55.

28. D. tophaceus (Brid.) Lisa —17:s, U 1377.

29. D. vinealis Brid. — 17:s, U1378.

30. ¢ Pterygoneurum crossidioides W .Frey, Herrnst. & Kiirschner — 18:s, U 1284.
(This sample was confirmed by Dr. Richard H. Zander).

31. P. ovatum (Hedw.) Dixon — 16:s, U 1379; 17:s, U 1380; 17:s, K 34; 19:s, U
1381; 19:s, K 35.

32. ***P, subsessile (Brid.) Jur. — 18:s, U 1382.

33. Syntrichia caninervis (Mitt.) var. gypsophila (J. J. Amannex G.Roth) Ochyra —
2:s, U 1383; 6:s, U 1384; 8:s, U 1385; 8:s, K 51.

34. 8. montana Nees (S. intermedia Brid.) — 14:s, U 1424.

35. 8. princeps (De Not.) Mitt. — 12:r, U1386.

36. 8. ruralis (Hedw.) F.Weber & D.Mohr — 1:t, U1387; 2:s, U1388; 2:s, K29; 3:s,
U1402; 3:s, K33; 3:r, U1389; 8:s, U1390; &8:s, K30; 10:s, U1391; 12:s, U1392;
12:s, K31; 15:r, U1394; 18s, U1395; 18:s, K32.

37. Syntrichia ruralis var. ruraliformis (Besch.) Delogne — 8:s, U1398; 16:t,
U1397; 19:t, U1398; 19:t, K25.

38. Syntrichia virescens (De Not.) Ochyra — 12:s, U1399; 14:s, U1400; 17:s,
U1401; 17:s, K53.

39. Tortula brevissima Schiffn. Hedw. — 1:cw, U1403; 13:r, U1404; 21:r, U1405;
21:r, K50.

40. Tortula inermis (Brid.) Mont. — 3:r, U1406; 3:s, U1407; 6:s, U1408; 18:s,
U1409; 20:s, U1410; 21:s, U1411; 21:s, K27; 21:r, U1412; 21:dt, U1413; 21:dt,
K28.

41. Tortula muralis Hedw. — 1:cw, Ul414; 5:t, U1415; 5:r, Ul416; 5:r, K48;
21:cw, U1417; 21:¢w, K49; 21:r, U1418.

42. Tortula subulata Hedw. — 3:s, U1421; 17:r, U1422; 23:r, U1423; 23:r, K52.

Orthotrichaceae Arn.

43. Orthotrichum cupulatum Hoftm. ex Brid. — 23:r, U1425.

44. 0. diaphanum Schrad. ex Brid. — 1:t, U1426; 3:t, U1427; 3:t, K57; 5:t, U1428;
10:t, U1429; 10:dt, U1430; 10:dt, K58; 14:t, U1431; 15:t, U1432; 15:t, K59;
17:r, U1433; 19:t, U1434; 19:t, K60; 21:t, U1435; 21:t, K61.

45. O. rupestre Schleich. ex Schwigr. — 15:r, U1436.

46. O. affine Schrad. ex Brid. — 1:r, U1437; 1:t, U1440; 2:t, U 1438; 9:t, U1439;
9:t, K62; 14:t, U1441; 17:t, U1442; 17:t, K63; 21:t, U1443; 21:t, K64.

47. O. speciosum Nees — 5:t, U1444.

48. O. striatum Hedw. — 9:t, U1445.

Bryaceae Schwigr.

49. Bryum argenteum Hedw. — 2:r, U1446; 10:s, U1447; 10:s, K67.

50. B. caespiticium Hedw. — 2:s, U1448.

51. B. capillare Hedw. — 4:s, U1449; 6:s, U1450; 10:s, U1451; 10:t, K65; 18:s,
U1452; 21:s, U1453; 21:s, K66.

52. **B. intermedium (Brid.) Blandow — 2:s, U1454.

53. *B. pallens Sw. exanon. — 17:s, U1455.

Mielichhoferiaceae Schimp.
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54. Pohlia elongata Hedw. — 1:s, U1456.
Amblystegiaceae Kindb.,

55. Amblystegium serpens (Hedw.) Schimp. — 1:dt, U1457; 2:dt, U1458; 14:dt,
U1459; 14:s, U1460; 14:s, K68; 19:t, U1461; 19:t, K69.

56. Hygroamblystegium tenax (Hedw.) Jenn. — 1:r, U1462; 1:t, U1463; 1:t, K71.

57. Leptodictyum riparium (Hedw.) Warnst. — 10:s, U1464; 18:s, U1465; 21:t,
U1466; 21:t, K70.

58. **Tomentypnum nitens (Hedw.) Loeske — 4:s, U1513.

Leskeaceae Schimp.
59. Pseudoleskeella catenulata (Brid. ex Schrad.) Kindb. — 2:r, U1467.
Thuidiaceae Schimp.

60. Abietinella abietina (Hedw.) M. Fleisch. var. abietinella (Hedw.) M.Fleisch —

5:8, U1468; 9:s, U1469; 23:s, U1470; 23:s, K72.
Brachytheciaceae Schimp.

61. Sciuro-hypnum plumosum Ignatov & Huttunen — 12:s, U1482.

62. Brachytecium albicans (Hedw.) Schimp. — 5:s, Ul1471; 9:s, U1472; 14:s,
U1473; 14:s, K80; 20:s, U1474; 20:s, K81.

63. B. erythrorrhizon Schimp. — 5:s, U1475; 7:s, U1476; 8:s, U1477; 8:s, K77; 9:s,
U1478; 13:s,U1479; 13:s, K78; 21:t, U1480; 21:t, K79.

64. B. rivulare Schimp. —21:t, U148]1.

65. B. salebrosum (Hoffm. ex F.Weber & D.Mohr) Schimp. —21:r, U1483.

66. Eurhynchiastrum pulchellum (Hedw.) Ignatov & Huttunen — 5:s, U1513.

67. Homalothecium aureum (Spruce) H. Rob. — 3:s, U1484.

68. H. lutescens (Hedw.) H.Rob — 3:s, U1485; 4:s, U1486; 8:s, U1487; 9:s, U1488;
9:s, K82; 23:s, U1489; 23:s, K83.

69. H. philippeanum (Spruce) Schimp. — 7:r, U1490.

70. H. sericeum (Hedw.) Schimp. — 1:dt, U1491; 2:s, U1492; 2:t, U1493; 2:t, K73;
6:s, U1494; 8:s, U1495; 8:s, K74; 12:s, U1496; 14:s, U1497; 14:s, K75; 23:s,
U1498; 23:s, K76.

Hypnaceae Schimp.

71. Hypnum cupressiforme (Hedw.) var. cupressiforme Hedw. — 9:s, U1499; 12:s,
U1500; 12:s, K84; 21:s, U1501; 23:s, U1502; 23:s, K85; 23:r, U1503; 23:r,
K86.

72. H. cupressiforme var Hedw. lacunosum Brid. — 3:r, U1506; 3:s, U1505; 4:r,
K87; 4:r, K87; 8:s, U1507; 9:s, U1508; 9:s, K&8; 10:s, U1509; 10:s, K&89; 14:s,
U1510; 16:t, U1511; 16:t, K90.

Pterigynandraceae Schimp.
73. Pterigynandrum filiforme Hedw. — 14:t, U1512.

4. Results and Discussion

In this study, 332 moss specimen, the
moss species were collected from
neighborhood of Alpsar1t pond in
different vegetation periods between
2013 and 2014, were classieied in 73
taxa belonging to 31 genera and 15
families. Funaria hygrometrica,
Grimmia alpestris, and Bryum pallens

were recorded for the first time from
Cankiri. Grimmia crinita, Ceratodon
conicus, Weissia longifolia, Bryum
intermedium, and Tomentypnum nitens
were recorded also for the first time in
A2 grid square.

Pterygoneurum subsessile was recorded
for the second time in Turkey in the
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present study. This first species was
known from only one locality in Nigde-
Camardi: Emli Valley, near the village
of Camardi, from 670 m a.s.l., on open,
dry soil (Tongu¢ Yayintas, 2009).

Pterygoneurum  crossidioides ~ was
recorded for the first time for Turkey
bryophyte flora. Specimen details:

Turkey, Square A2, between Cankir1 to
Korgun district, on the western slope of
the Alpsart pond, 941 m above the sea
level, 40° 40" 06,9" N; 33° 29' 54,6" E,
on gypsum and calcareous soil,
associated with P. ovatum (Hedw.)
Dixon and P. subsessile (Brid.) Jur. 22
March 2014, S. URSAVAS 1284. P.
crossidioides is characterized by the
well-developed lamellae with
filamentous outgrowths (8-12 cells
high), strongly branched and smooth,
conical terminal cell of the filaments.

A closely related species,
Pterygoneurum ovatum, was collected
from three different localities from
Alpsart pond in Cankirt. The main
differences between the two species (P.
crossidioides and P. ovatum) P.
crossidioides Lamellae: Reaching the
leaf base to apex, Filaments: Apical cell
smooth, strongly branched and generally
conic, 8-12 cells high. Hair-point: of
outer leaves reaching until the end of
capsules and twice the length of the
lamella, up to half slightly denticulate,
some inner leafs brown. Pterygoneurum
ovatum Lamellae: extends up to half the
leaf tip, Filaments: Apical cell smooth,
weakly branched and generally conic, 5-
8 cells high. Hair-point: as long as the
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lamella, not reaching until the end of
capsules and slightly denticulate from
base to up, inner leafs hyaline.

The first record of P. crossidioides was
from the desert areas near the Dead Sea
(Frey et al., 1990). P. crossidioides has
been found six localities Haifa,
Jerusalem, Tel Aviv, Northern, Southern
and Central in Israel (URL 1). It is also
located on the checklist and the red list
of Hungary bryophytes (Papp et al.,
2010).

The genus Pterygoneurum Jur. is widely
distributed both in arid and semi-arid
climatic regions of five continents (Cano
et al., 1994). Pterygoneurum includes
ten species, seven of which have been
reported in the Mediterranean area
(Cano, et al., 1994; Guerra, et al., 1995;
Cano, 2006; Hill, et al., 2006; Rose, et
al., 2013). Nonetheless, Spanish (Guerra,
et al., 1995) records of P. crossidioides
(Pécs, et al., 2002; Erzberger and Papp,
2004) apparently may have been
confused with forms of P. ovatum which
has short filaments on the distal part of
the lamellae (Cano, 2006).

Although there are some morphological
differences between the two species
(Table 2), it is necessary to investigate
whether there is a significant different
genetic discrimination or not.

Pterygoneurum are represented by seven
taxa in Mediterranean countries and five
taxa in Russian. It is represented by four
taxa (P. ovatum, P. susessile, P.
squamosum, P. crossidioides) in Turkey,

Glindiiz Kesim, N. and Ursavas, S. 2015. The Moss Flora of Cankir1 Alpsar1 Pond, with a moss record
(Pterygoneurum crossidioides W. Frey, Herrnst. & Kiirschner) from the Country.
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Figure 3. Appearance of Pterygoneurum crossidioides in the natural environment and
Capsule.

Table 2. Characteristic distinctions of Pterygoneurum crossidioides and P. ovatum

Characters Pterygc.m.ez.crum Pterygoneurum
crossidioides ovatum
Lamellae on ventral side of costa Lamellae on ventral side of
Lamellae . costa only in upper half, not
starting from the base to up. breari
rearing filaments.
. Upper cell flat, usually conical Upper cell - flat, usually
Filaments : conical and makes weak
and makes strong branching. .
branching.
Filament cell 8-12 cell 5.8 cell

number

Hyaline hair-point 2/3 the
length of lamina to equal,
weak serrulation base to
apex.

Hyaline hair-point longer than
Hair-point twice of lamella to equal, weak
serrulation only half to upper.

Glindiiz Kesim, N. and Ursavas, S. 2015. The Moss Flora of Cankir1 Alpsar1 Pond, with a moss record
(Pterygoneurum crossidioides W. Frey, Herrnst. & Kiirschner) from the Country.



Figures 4-17. Pterygoneurum crossidioides 4. Habit wet plant. 5-6-7. Inner leaves. 8.
Upper leaf. 9. Hair-point. 10. Middle cells. 11. Basal cells. 12. Upper cells. 13. Cross
section of basal part of leaf. 14. Cross section of upper part of leaf. 15. Cross section of
middle part of leaf. 16. Spore. 17. Operculum. All from S. URSAVAS 1284
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The richest families and the first 15
genera are shown in Table 3. The first 6
families (Pottiaceae, Brachytheciaceae,
Grimmiaceae, Orthotrichaceae,
Bryaceae, and Amblystegiaceae) make
up 79.2 % of the total taxa in the study
area and the other 9 families constitute
20.86 %. These first 11 genera
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(Grimmia, Syntrichia, Orthotrichum,
Bryum, Tortula, Brachythecium,
Homalothecium, Encalypta, Weissia,

Didymodon, and Pterygoneurum) make
up 65 % of the total taxa in the study
area and the other 20 genera constitute
35 %.

Table 3. The Distributions of the Taxa by Families and Genera.

Family NT (%) Genera NT (%)
Pottiaceae 26 35.6 Grimmia 6 8.2
Brachytheciaceae 10 13.7 Syntrichia 6 8.2
Grimmiaceae 7 9.6 Orthotrichum 6 8.2
Orthotrichaceae 6 8.2 Bryum 5 6.8
Bryaceae 5 6.8 Tortula 4 5.6
Amblystegiaceae 4 5.3 Brachythecium 4 5.6
Encalyptaceae 3 4.1 Homalothecium 4 5.6
Ditrichaceae 3 4.1 Encalypta 3 4.2
Dicranaceae 2 2.8 Weissia 3 4.2
Hypnaceae 2 2.8 Didymodon 3 4.2
Funariaceae 1 1.4 Pterygoneurum 3 4.2
Mielichhoferiaceae 1 1.4 Ceratodon 2 2.7
Leskeaceae 1 1.4 Dicranum 2 2.7
Thuidiaceae 1 1.4 Tortella 2 2.7
Pterigynandraceae 1 1.4 Barbula 2 2.7
TOTAL 73 100 TOTAL 73 100

(NT): Number of taxa, (%): Percentage of taxa according to the total number of taxa

In the study area, taxa distributions are
shown by substrata in Figure 18. The
openings in the study area, a large
agricultural and pasture lands, led to be
more growing in terms of the number of
moss species on soil. The small number
of tree species, composed of young
plantation areas, the lack of natural
forests has played an influential role in
relatively low number of epiphyte
species.

Result from Kecgeli and Cetin (2000),
Abay and Cetin (2003) and Abay (2005)
and Ursavas and Abay (2009) showed
that Pottiaceae and Brachytheciaceae
families had the largest number of taxa
the same as we found our study.

Pottiaceae =~ family = members  are
frequently found in landscapes with
semi-arid climate. These landscapes are
common in Cankiri. On the contrary, in
[igaz Mountain National Park, some
parts of the south slopes of which
arelocated in the boundaries of Cankiri
province, Pottiaceae and
Brachytheciaceae families have the
same rations sharing the first row. In
conclusion, results obtained in this
study had a significant contribution to
the datebase of moss flora in Cankir1
Province. In addition, a new taxon
(Pterygoneurum  crossidioides)  was
introduced to bryophytes Flora of
Turkey.

Giindiiz Kesim, N. and Ursavas, S. 2015. The Moss Flora of Cankir1 Alpsar1 Pond, with a moss record
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Figure 18. Taxa distribution by the substrate

Table 4. The comparison of the taxa distribution according to the families

1 2 3 4 5
Families NT % NT % NT % NT % NT %
Pottiaceae 26 35.6 18 15.6 14  31.1 15 13.7 14 23.3
Brachytheciaceae 10 13.7 14 12.1 6 13.3 15 13.7 11 18.3
Grimmiaceae 7 9.6 11 10.0 4 8.8 7 6.4 5 8.3
Orthotrichaceae 6 82 5 43 3 6.6 4 3.6 2 3.3
Bryaceae 5 7.1 4 BE 7 14.6 8 7.3 5 9.3
Amblystegiaceae 4 6.8 8 7.0 4 8.8 5 4.6 4 6.6
Encalyptacea 3 41 2 157 2 4.2 3 27 1 1.8
Ditrichaceae 3 41 5 43 1 2.1 2 1.8 1 1.8
Hypnaceae 2 27 6 D2 3 6.6 9 8.2 4 6.6
Dicranaceae 2 27 3 216 1 2.1 8 e 2 3.7

(NT): Number of taxa, (%): Percentage of taxa according to the total number of taxa, (1): Alpsar1 Pond
and Province (2015); (2): Contributions to the Bryophyte flora of Ilgaz Mountain, Yenice Forests (2009);
(3): Contributions to the moss flora of Cankir1 province (Eldivan-Karadere) (2005); (4): Ilgaz Mountain
National Park (2003); (5): The Moss Flora of Cankiri-Eldivan Mountain (2000)
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Ozet

Bu ¢alisma ile Zonguldak ilinin briyofit florasina bazi katkilar yapilmistir. 2012-2014
yillar1 arasinda il sinirlari igerisindeki farkli habitatlara diizenlenen arazi ¢alismalarinda
toplanilan orneklerin degerlendirilmesi sonucu, Anthoceratophyta (Boynuzotlari)
bolimiinden 1; Marchantiophyta (Cigerotlar1) bdoliimiinden 11 ve Bryophyta
(Karayosunlar1) boliimiinden 55 olmak iizere, toplamda 67 taksonun Zonguldak ili
briyofit florasi i¢in yeni oldugu tespit edilmistir. Ayrica, bu taksonlardan 14 tanesi
Henderson kareleme sistemine gére A2 karesinden ilk defa rapor edilmektedir. Yapilan
onceki calismalar goz oniine alindiginda, alanda bulunan tiir ve tiiralt1 taksonlarin sayisi
282’e ulasmustir.

Anahtar Kelimeler: Briyofit, Cesitlilik, Flora, Zonguldak, Tiirkiye.

Contributions to Bryophyte Flora of Zonguldak Province
Abstract

With this study, some new bryophyte taxa have been added for the bryophyte flora of
Zonguldak. One taxon from Anthoceratophyta (Hornworts), 11 from Marchantiophyta
(Liverworts) and 55 from Bryophyta (Mosses), totally 67 taxa are determined as new
for the bryophyte flora of Zonguldak province with examination of specimens collected
from field trips held on different habitats between 2012-2014. Among them, 14 taxa are
newly reported from A2 square according to the Henderson grid system. Considering
previous studies, the number of specific and infra specific taxa in the research area are
reached up to 282.

Key words: Bryophyte, Diversity, Flora, Zonguldak, Turkey.

*Corresponding author / Sorumlu yazar. E-mail: muhammetoren@hotmail.com

© 2015 All rights reserved / Tiim haklar1 saklidir.

To cite this article (Atif): Oren, M. et al., 2015. Zonguldak ili Briyofit Florasina Katkilar. Anatolian
Bryology. 1(1): 34-41.




Anatolian Bryology 2015. 1(1): 34-41 -

1. Giris

Zonguldak ili, Karadeniz Bolgesi’nin
Bati Karadeniz  Boliimii’nde  yer
almaktadir. Yiiz 6l¢timii 3,310 km? olan
Zonguldak, Henderson (1961) kareleme
sistemine gore A2 karesi igerisindedir.
Oseyanik iklimin etkisi altindaki il;
Aydeniz ve Ering iklim
simiflandirmalarina gore “gok nemli”,
DeMartonne  iklim siniflandirmasina
gore ise “yar1 nemli’ kategorisinde
smiflandirilmaktadir. 1220 mm yagis
ortalamasi ile Rize ve Giresun’dan sonra
tictincti  siradadir (URL-1). Oldukg¢a
daghik bir cografyaya sahip olan,
Zonguldak’mn yiliz Ol¢timiniin  52%’si

yaprak  doken karisik  ormanlarla
kaplhdir.

Zonguldak ili briyofit ¢esitliliginin
belirlenmesine yonelik  caligsmalar

2000’11 yillardan sonra yerli briyologlar
tarafindan gergeklestirilmistir (Kegeli,
2004; Keceli and Cetin, 2006; Uyar and
Cetin, 2006; Saribas et al., 2008; Alatas
et al., 2011, 2015; Alatas and Batan,
2014). Yapilan bu caligmalar dikkate
alindiginda su ana kadar tiir ve tiir alt1
seviyesinde Zonguldak ilinden
kaydedilen briyofit taksonlarinin sayisi
215°dir. Bu ¢alisma ile Zonguldak ilinin
briyofit ~ florasmma  yeni  kayitlar
eklenmistir.

2. Gerec ve Yontem

Calisma kapsaminda 2012-2014 yillar
arasinda Zonguldak ili sinirlar1 igerisinde
yer alan farkli vejetasyon tiplerine sahip
alanlara arazi ¢alismalar1 diizenlenmistir.
Ormnekler once dogal ortamlarinda
fotograflanmis, ardindan genis agizli bir
bigakla bulunduklari substrattan alinarak
kilitli posetler icerisinde Biilent Ecevit
Universitesi Fen-Edebiyat  Fakiiltesi
Karayosunu Arastirma Laboratuvari’na
getirilmistir.  Laboratuvar  ortaminda
hava akimi alan bir yerde kurutulan
ornekler, stereo mikroskop ve 151k
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mikroskobu altinda teshis edilmistir.
Teshislerde temel olarak Ingiltere-
Irlanda floralar1 (Paton 1999, Smith
1996, 2004) ve diger Avrupa iilkelerine
ait floralar (Cortini Pedrotti, 2001, 2006;
Schumacker and Vana, 2005; Frey et al.,
2006; Guerra et al., 2006; Brugués et al.,
2007; Casas et al., 2009) ile Israil ve
yakin bolgeleri (Heyn and Herrnstadt,
2004) floralar1 kullanilmigtir. Ayrica
Grimmia cinsi (Greven, 2003) ve
Pottiaceae familyas1 (Zander, 1993) gibi
taksonlar icin yaymlanmis
revizyonlardan da  faydalanilmstir.
Taksonlarin gegerlilik ve sinonimlik
durumlarinin belirlenmesinde Akdeniz
tilkeleri kontrol listelerinden
yararlanilmistir (Ros et al., 2007; Ros et
al., 2013). A2 karesi ve Tiirkiye i¢in yeni
kayit durumlarmin  degerlendirilmesi
ilgili literatlirler taranarak (Uyar and
Cetin, 2004; Kiirschner and Erdag, 2005;
Ozenoglu Kiremit and Keceli, 2009;
Ursavas ve Abay, 2009; Hazer, 2010;
Cangiil et al., 2010; Arioz et al., 2012;

Oren et al., 2012, 2015) kontrol
edilmistir. Teshisi yapilan Ornekler
Biilent Ecevit Universitesi Briyofit
Herbaryumu  (ZNG)’nda  muhafaza
edilmektedir.

3. Bulgular

Toplanan Orneklerin teshis edilmesi
sonucunda, Anthoceratophyta’dan 1,
Marchantiophyta’dan 11 ve

Bryophyta’dan 55 taksonun Zonguldak
ili briyofit florasi i¢in yeni oldugu
belirlenmistir. Marchantiophyta’ya ait
kayitlardan 3, Bryophyta’ya  ait
kayitlardan ise 11 tanesi Handerson
kareleme sistemine gore A2 karesi i¢in
yenidir. Zonguldak floras1 i¢in yeni
kayitlar Tablo 1’de alfabetik olarak
gosterilmis, A2 karesi i¢in ilk defa kayit
edilenler * ile isaretlenmistir. Bu
sonuglar dikkate alindiginda, Zonguldak
ili briyofit cesitliliginin
Anthoceratophyta  boliimiine ait 2
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Marchantiophyta bolimiine ait 50 ve
Bryophyta bolumiine ait 230 olmak

tizere toplamda 282 takson ile temsil
edildigi goriilmektedir.

Tablo 1. Zonguldak ili briyofit florasina yapilan katkilar

TAKSON LOKALITE
Anthoceratophyta
Phaeoceros laevis (L.) Prosk. Eregli, Kiyicak Koyli civar; toprak iizeri;

Marchantiophyta

Cephaloziella divaricata (Sm.)
Schiffin

Cephaloziella turneri (Hook.) Miill.
Freib.

Cololejeunea rossettiana (C. Massal.)
Schiffn.

Fossombronia caespitiformis subsp.
multispira (Schiffn.) J.R. Bray &
Cargill

Jubula hutchinsiae subsp. caucasia
Konstant & Vilnet

*Jungermannia leiantha Grolle

*Marsupella emarginata (Ehrh.) Dum.

Porella cordaeana (Huebener) Moore
Riccardia chamedryfolia (With.)
Grolle

Riccardia palmata (Hedw.) Carruth.

*Riccia subbifurca Warnst. ex Croz.

Bryophyta

K41°12'38.7",
SEZ50/14.

D31°25'14.9"; 17.04.2014;

Kozlu, toprak {izeri; K41°25'10", D31°44'52";
10.11.2013; OREN72/13.

Kozlu, Iliksu civari, eski Eregli yolu {izeri; kaya
tizeri; K41°23'47.1", D031°40'20.7"; 05.01.2014;
OREN176/14.

Eregli, Cehennemagzi magarasi, Thamnobryum
alopecurum tzeri; K41°1729.4", D031°24'38.8";
OREN 61/15.

Merkez, Elvanpazarcik koyii civari; kaya tizeri;
K41°23'41.8", E031°50'38.9"; 22.02.2014;
SEZ32/14.

Kozlu, Iliksu civari, eski Eregli yolu {izeri; kaya
tizeri; K41°23'47.1", D031°40'20.7"; 05.01.2014;
OREN173/14.

Merkez, Harmankaya Selaleleri civari; ciiriiyen
kutik  lizeri;  K41°25'41.4",  DO031°48'56";
22.02.2014; OREN201/14.

Eregli, Hamzafakili Koyii civari; toprak iizeri;

K41°12'53.3", D031°2729.1"; 17.04.2014;
SEZ49/14.
Kilimli, Sofular Magaras1 civari; tas tizeri;

K41°25'37.9", D031°57'07.3"; OREN163/13.
Kozlu, Iliksu civari; K41°2428.3", D031°40'43.3;
05.01.2014; OREN172/14.

Eregli, Gokgeler beldesi piknik alani, selale kenart;
Kaya {izeri; K41°2031.2", DO031°32'51.9";
23.02.2013; OREN26/13.

Merkez; Kent ormani; toprak lizeri; K41°23'41.8",
D031°50'38.9"; 22.02.2014; OREN200/14.

Aloina aloides (Koch ex Schultz)
Kindb.
Atrichum angustatum Brid.

*Barbula convoluta var. sardoa
Schimp.
Bartramia pomiformis Hedw.

Brachythecium albicans (Hedw)
Schimp.

Kozlu, Iliksu civary; K41°2428.3", D031°40'43.3;
05.01.2014; OREN79/14.
Kozlu; toprak iizeri; K41°25'10", DO031°44'52";
10.11.2013; ORENS54/13.
Kozlu; tas tizeri; K41°25'10.0", D031°44'52.0";
10.11.2013; OREN79/13.
Eregli, Hamzafakili Koyt civari; toprak {izeri;

K41°12'53.3", D031°2729.1"; 17.04.2014;
SEZ68/14.
Kozlu; aga¢ koku  iizeri; K41°25°10.0”,

D031°44°52.0°*; 10.11.2013; OREN78/13.
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Brachythecium glareosum (Bruch ex
Spruce) Schimp.

Bryum dichotomum Hedw.

*Bryum intermedium (Brid.) Blandow
*Bryum subapiculatum Hampe
Campyliadelphus chrysophyllus
(Brid.) R.S. Chopra

Campyliadelphus elodes (Lindb.)
Kanda

Cinclidotus fontinaloides (Hedw.) P.

Beauv.

*Cryphaea heteromalla (Hedw.) D.
Mohr

Dialytrichia mucronata (Brid.) Broth.

Dicranella howei Renauld & Cardot

Didymodon acutus (Brid) K. Saito
Diphyscium foliosum (Hedw.) D.
Mohr

Encalypta vulgaris Hedw.

Entosthodon fascicularis (Hedw.)
Miill. Hal.

Ephemerum minutissimum Lindb.

*Fissidens adianthoides Hedw.

Fissidens crassipes Wilson ex Bruch
& Schimp

Grimmia decipiens (Schultz) Lindb.

*Gymnostomum viridulum Brid.

Homalothecium philippeanum
(Spruce) Schimp

Kozlu; 1Iliksu, toprak tizeri; K41°24°08.4°°,
D031°40°53.3°%; 15.11.2013; OREN112/13.
Merkez; Fener Mahallesi; tas lizeri; K41°27,
D031°47;29.09.2013; OREK48/13.

Kozlu; tas tizeri; K41°25°55.6”°, D031°46°21.8’;
10.11.2013; OREN63/13.

Merkez; Sivriler koyli yolu;
K41°23°38.5”’, D031°42°45.4"’;
ORENO06/13.

Eregli, Kiyicak Koyii civari
K41°12°05.0”’,  DO031°26°07.7"’;
SE78/14.

Kozlu, Iliksu civari; toprak iizeri; K41°24°28.3°,
D031°40°43.3; 05.01.2014; OREN186/14.

Eregli, Giinesli selalesi civari; dere i¢i, kaya iizeri;
K41°13°53.0”°, D031°41°07.9°; 20.05.2014; SEZ
107/14.

toprak lizeri;
01.04.2013;

toprak iizeri;
17.04.2014;

Eregli, Kiyicak Koyli civari; dal {izeri;
K41°12°05.0’,  DO031°26°07.7’;  17.04.2014;
SEZ46/14.

Kozlu; Degirmenagzi; dere kenari, kaya {izeri;

K41°25°05.9’,  D031°43°20.6’>;  13.03.2013;
ADOO01/13.
Catalagzi, Kilimli yol ayrimi; toprak iizeri;
K41°28°44.1’,  DO031°51°56.9’;  04.11.2013;
ORENS6/13.
Kozlu; Ihiksu; toprak {izeri; K41°24°08.4°°,

D031°40°53.3°%; 25.10.2013; OREN114/13.
Merkez; Kent ormani; toprak iizeri; K41°23°28.3”’,
D031°50°44.9°*; 27.10.2012; OREN02/12.

Eregli, Camlar; kaya tzeri; K41°15°11.57,
E031°38°12.1°7; 20.05.2014; SEZ101/14.

Merkez; Ulutan baraji civary; toprak {izeri;
K41°24°23.2°, E: 31°49°29.5’; 22.05.2014;
SEZ32/14.

Kozlu, Iliksu civari; toprak iizeri; K41°24°28.3”,
D031°40°43.4”; 05.01.2014; OREN170/14.

Kilimli, Sofular Magaras1 civari; tas {iizeri;
K41°25°37.9”’, DO031°57°07.3”’;  19.05.2013;
OREN135/13.

Eregli, Diizpelit koyili; dere ici, kaya iizeri;

K41°14'40.2", D031°46'01.4"; 20.05.2014; SEZ
76/14.

Merkez, Harmankaya selalesi; kaya {izeri;
K41°25'41.4", D031°48'56"; 22.02.2014;
SEZ40/14.

Kozlu, Iliksu civari; toprak iizeri; K41°24'28.3",
D031°40'43.3; 05.01.2014; OREN179/14.

Kozlu, Degirmenagzi; K41°25'05.7",
D031°43'20.4; 24.03.2013; OREN12/13.
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Hookeria lucens (Hedw.) Sm.

Hygroamblystegium tenax (Hedw.)
Jann

Hypnum cupressiforme var. filiforme
Brid.

*Isopterygiopsis pulchella (Hedw.) Z.
Iwats.

*Leptodon smithii (Hedw.) F. Weber
& D. Mohr.

*Nyholmiella gymnostoma (Bruch ex
Brid.) Holmen & Warncke
Oxyrrhynchium hians (Hedw.) Loeske

Oxyrrhynchium schleicheri (Hedw.)
Roll

Oxystegus tenuirostris (Hook. &
Taylor) AJ.E. Sm

Palamocladium euchloron (Bruch ex
Miill. Hal.) Wijk & Margad.

Plagiothecium cavifolium (Brid.) Z.
Iwats.

Plasteurhynchium meridionale
(Schimp.) M. Fleisch.

Plasteurhynchium striatulum (Spruce)
M. Fleisch
Pleuridium acuminatum Lindb.

Pleuridium subulatum (Hedw.)
Rabenh.

Pohlia wahlenbergii var. wahlenbergii
(F. Weber & D. Mohr) A.L. Andrews

Polytrichum piliferum Hedw.

Ptychostomum pseudotriquetrum var.
bimum (Schreb.) Holyoak & N.
Pedersen

Kozlu, Iliksu civari, eski Eregli yolu tizeri; kaya
lizeri; K41°23'47.1", D031°40'20.7"; 05.01.2014;
OREN168/14.

Kilimli, Sofular Magaras1 civari; dere kenari,

toprak  lizeri; K41°25'37.9", D031°57'07.3";
19.05.2013; OREN167/13.

Kilimli, Sofular Magaras1 civari; tas {izeri;
K41°25'37.9", D031°57'07.3"; 19.05.2013;
OREN133/13.

Kilimli, Sofular Magaras1 civari; tas {izeri;
K41°25'37.9", D031°57'07.3"; 19.05.2013;
OREN118/13.

Kilimli, = Catalagzi  beldesi, kaya  iizeri;
K41°30'16.4", D031°52'35.6"; 27.09.2014;
SEZ151/14.

Eregli, Kizilca Koyii civar;; K41°20'57.4",
D031°2822.8"; 20.05.2014; SEZ111/14.

Merkez, Yesil Mabhalle; toprak lizeri;
K41°28'13.5", D031°48'17.2"; 04.11.2013;
ORENS8/13.

Kozlu, Iliksu civari; dere kenari, tas {iizeri;
K41°24'28.3", D031°40'43.3; 05.01.2014;
OREN101/14.

Merkez, Bahgelievler Mahallesi, Sarmasik Sokak;
duvar  iizeri; K41°2920.9", E031°51'01.2";
08.10.2013; OREN106/13.

Eregli, Gokgeler beldesi piknik alani, selale kenart;

Kaya {izeri; K41°2029.2", D031°32'49.5";
23.02.2013; OREN27/13.

Eregli, Gokgeler  beldesi;  toprak  {izeri;
K41°20'29.2", D031°32'49.5"; 17.04.2014; SEZ
100/14.

Kozlu, Degirmenagzi; dere kenari, kaya {izeri;
K41°25'05.7", D031°43'20.4; 24.03.2013;
OREN14/13.

Kozlu, Iliksu civari; kaya iizeri; K41°24'28.3",
D031°40'43.3; 05.01.2014; OREN172/14.
Eregli, Gokgeler  beldesi;  N:41°20'29,29",
D031°32'49.55"; 17.04.2014; SEZ100/14.
Merkez, Kent ormani; toprak tizeri; K41°23'41.8",
D031°50'38.9"; 21.07.2012; OREN03/12.
Kilimli, Sofular Magarasi civart; 1slak toprak {izeri;

K41°25'37.9", D031°57'07.3"; 19.05.2013;
OREN136/13.
Merkez, Sivriler koyii yolu; toprak iizeri;
K41°23'38.5", D031°42'45.4"; 01.04.2013;
ORENO05/13.
Caycuma, Sofular Magaras: civari; toprak iizeri;
K41°25'37.9", D031°57'07.3"; 19.05.2013;
OREN121/13.
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Racomitrium elongatum Ehrh. ex
Frisvoll

Racomitrium heterostichum (Hedw.)
Brid.
Rhizomnium puctatum (Hedw.) T. J.
Kop

Schistidium confertum (Funck) Bruch
& Schimp.
Schistidium crassipilum H. H. Blom

*Schistidium helveticum (Schkuhr)
Deguchi

Sciuro-hypnum curtum (Lindb.)
Ignatov&Huttunen
*Sciuro-hypnum reflexum (Starke)
Ignatov & Huttunen

Syntrichia montana Nees
Thuidium tamariscinum (Hedw.)
Schimp.

Tortella humilis (Hedw.) Jenn

Tortula acaulon (With.) R. H. Zander

Eregli, Hamzafakili Koyt civari; toprak tizeri;

K41°12'53.3", D031°2729.1"; 17.04.2014;
SEZ61/14.
Eregli, Gokgeler beldesi; N:41°20'29.2",

D031°32'49.5"; 17.04.2014; SEZ119/14.

Kozlu, Iliksu civari, eski Eregli yolu {izeri; kaya
tizeri; K41°23'47.1", D031°4020.7"; 05.01.2014;
OREN182/14.

Eregli, Camlar, kaya tizeri; K41°15°11.5",
E031°38'12.1"; 20.05.2014; SEZ118/14.
Kilimli, Sofular Magaras1 civary; tas {izeri;

K41°25'37.9", D031°57'07.3"; OREN134/13.
Kozlu, Iliksu civari; kaya tizeri; K41°24728.3",
D031°40'43.3; 05.01.2014; OREN193/14.

Merkez; Fener Mabhallesi; tas tizeri; K41°27",
D031°47; 29.09.2013; OREN32/13.

Eregli, Kiyicak Koyt civari; ¢iiriiyen kiitiik {izeri;
K41°12'38.7", D031°25'14.9"; 17.04.2014;
SEZ91/14.

Merkez, Asma Mahallesi, Yenisehir Sokak; kaya
tizeri; K41°27'22.4", D031°49'37.9"; 04.11.2013;
ORENS9/13.

Eregli, Kiyicak Koyli civar; toprak {izeri;
K41°12'38.7", D031°25'14.9"; 17.04.2014;
SEZ89/14.

Kilimli, Sofular Magaras1 civary, tas {izeri;
K41°25'37.9", D031°57'07.3"; 19.05.2013;
OREN131/13.

Merkez, Biilent Ecevit Universitesi Merkez
Kampiisti; toprak iizeri; K41°27'03.2",

D031°45'47.9"; 10.04.2013; OREN11/13.

4. Sonug ve Tartisma

Bu calisma ile Anthoceratophyta’dan 1,
Marchantiophyta’dan 11 ve
Bryophyta’dan 55, toplamda 67
taksonun Zonguldak briyofit florasi i¢in
yeni oldugu ortaya ¢ikarilmistir. Bu
taksonlardan 14t (Jungermannia
leiantha Grolle, Marsupella emarginata
(Ehrh.), Riccia subbifurca Warnst. ex
Croz., Barbula convoluta var. sardoa
Schimp., Bryum intermedium (Brid.)
Blandow, Bryum subapiculatum Hampe,
Cryphaea heteromalla (Hedw.) D. Mohr,
Fissidens adianthoides Hedw.,
Gymnostomum viridulum Brid.,
Isopterygiopsis pulchella (Hedw.) Z.

Iwats., Leptodon smithii (Hedw.) F.
Weber & D. Mohr., Nyholmiella
gymnostoma (Bruch ex Brid.) Holmen &
Warncke, Schistidium helveticum
(Schkuhr)  Deguchi,  Sciuro-hypnum
reflexum (Starke) Ignatov & Huttunen)
A2 karesi i¢in ilk kez kayit edilmistir.
Calisma sonucunda onceki ¢alismalarda
1 boynuzotu, 39 cigerotu ve 175
karayosunu  taksonundan  olustugu
belirtilmis olan Zonguldak ilinin briyofit
cesitliligi  (Kegeli, 2004; Keceli and
Cetin, 2006; Uyar and Cetin, 2006;
Saribas et al., 2008; Alatas et al., 2011,
2015; Alatas and Batan, 2014), bu
caligma ile Anthoceratophyta boliimiine
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ait 2; Marchantiophyta boliimiine ait 50
ve Bryophyta boliimiine ait 230 olmak
lizere toplamda 282 taksona ulagmuistir.
Calisma sonucunda eklenen takson
sayillarma  bakildiginda, = boynuzotu
sayisiin 50%, cigerotu sayisinin 28,2%
ve karayosunu sayisinin 31,4% arttigi
goriilmiistiir.  Eklenen  cigerotlarinin
63,7%’si (7 takson) yaprakli, 36,3%’1 (4
takson) ise tallusludur. Zonguldak ig¢in
ilk defa kaydi verilen karayosunlarina

~~~~~~ Anatolian Bryology 2015. 1(1): 34-41

bakildiginda ise, 62,5%’inin (34 takson)
akrokarp ve 37,5%’inin (21 takson)
pleurokarp oldugu goriilmektedir.

Tirkiye briyofit florasi yaklasik olarak
1000 takson icermektedir. Bu calisma
sonucunda, onceki yapilan ¢alismalar da
dikkate alindiginda bu taksonlarin
yaklagik olarak 28%’sinin Zonguldak
ilinde  dagilim  gosterdigi  tespit
edilmistir.
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Abstract

The mosses found in the urban area of Cankiri city was investigated at five zones
depending on the human activities. Two hundreds and thirty five specimens were
randomly collected in sampling locations within the zones. As a result of the
identification, 66 taxa were recorded. The results were compared with the explored
urban floras of the other countries. Data on life forms, frequency of occurrence,
presence of sporophytes, habitats and substrata preferences of the mosses were
discussed. Detailed topographical features including slope, aspect and altitude analysis
of the study area were illustrated and taxa occurrence was evaluated based on these
properties. Chi-square analysis revealed that 45 moss species of 235 were correlated
with the categorical variables at 0.05 significance level. Moss taxa occurrence within
the urban area was mainly correlated with life forms and gametophyte structures,
respectively.
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1. Introduction

Urban environments as known complex
ecological systems are characterized by
relatively dry climate conditions,
presence of pollutants, some
microhabitats (Pokorny et al., 2006), and
also a high degree of habitat
heterogeneity (Fojcik and Stebel, 1999).
These landscapes are generally affected
by human activities (Barrico et al., 2012)
and human actions are important when
studying urban flora or ecology (Purdi¢
etal., 2011).

Urban areas present some specific
microhabitats considering the small
structured plants like bryophytes which
are widely adjusted to such environment.
Thus, bryophyte diversity of urban sites
constitute an important part of the city
vegetation (Sabovljevi¢ and Sabovljevié,
2009; Sabovljevi¢ and Grdovié, 2009).
These simple organisms service as
pioneering species at the initial
colonization phase of urban
environments and help to improve the
conditions for vascular plants (Jim and
Chen, 2011). Urban mosses are also
widely used as biomonitors to determine
the heavy metals due to the air pollution
in cities. They have ability to accumulate
pollutants in their structures (Skudnik et
al., 2013). When considered together
with all of them, urban moss diversity
gives much information on the
environmental conditions and biological
peculiarities of some moss taxa (Pokorny
et al., 20006).

Many bryophyte studies were carried out
in the urban areas of different countries.
Some of those are; the city of Enna (Lo
Giudice et al, 1997) and Trento
(Pokorny et al., 2006) in Italy; the city of
Mexico (Delgadillo and Cardenas, 2000)
in Mexico, the city of Belgrad (Grdovié
and Stevanovi¢, 2006; Sabovljevi¢ and
Grdovi¢, 2009) in Serbia, the Campus of
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the University of Bremen (Isermann,
2007) and the city of Cologne
(Sabovljevi¢ and Sabovljevi¢, 2009) in
Germany, the towns of Toro and
Benavente (2008) in Spain, the city of
Monchegorsk (Drugova, 2010) in NW
Russia, the city of Katowice (Fojcik and
Stebel, 2006) and the town of Wroclaw
(Fudali, 2012) in Poland, the city of
Ljubljana (Skudnik et al., 2013) in
Slovenia.

In Turkey, studies of urban bryophytes
have continued as scarcely (Kirmaci and
Agcagil, 2009) and data about their
biology and ecology is limited. The
survey aimed to determine the mosses
within the urban area of Cankir1 center,
understand the effects of environmental
factors on the moss occurrence in the
urban conditions, and compare the moss
diversity within the urban areas of
different countries

2. Study Area and Methods

Cankiri is situated in the northwest of the
Central Anatolia, and between
Kizilirmak and West Black Sea main
basins and located in semi-arid region.
The geographic coordinates of the study
area is 40° 30" 41°" N and 32° 30" 34"
E). The average elevation above sea
level of the city is 750 m (Environmental
Status Report, 2014; Fig.1A).

Based on 54 years of climatic data
(1960-2013), the annual average
temperature is 11.2°C; the average of the
lowest monthly temperatures is -4.2°C in
January while the highest recorded is
30.9°C in July and August; the mean
annual relative humidity is 66.0%; the
annual average precipitation is 405.6
mm, with maximum in May (53.9 mm),
and with minimum in September (16.3
mm) (Directorate General of
Meteorology, 2013; Fig. 1B).
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Figures 1A-B. Map of the study area (A) and climate diagram (B) of Cankiri

A moss collection was made in the urban
area of Cankir1 province during 2013
and 2014. In total 235 moss taxa were
collected from different substrates within
the boundary of the municipality.
Sampling procedures were based on
representative  studies conducted in
different countries (Lo Giudice et al.,
1997; Pokorny et al., 2006; Sabovljevi¢
and Sabovljevi¢, 2009). The city was
divided into five zones which are old
city (1); modern city (2); protected areas
(3); river sides (4); and uncultivated
areas (5) according to the variation of the
human use (Fig. 2). Old city includes
wood and brick infill used in places,
where the two-storey house, the traffic is
restricted, and historical sites. Modern
city are the residential areas, workplaces,
where the traffic is not limited and trees
are quite common along the streets, large
and sunny asphalted streets, and public
parks. Protected areas correspond to the
urban forest, promenade, cemeteries,
government agencies and school yards.
Riversides are around the stream beds.
Uncultivated areas comprise hills near
the urban area and where human
activities are scattered.

A random sampling was made in various
habitats within the zones. Mosses were
collected from natural and man-made
habitats. The elevation, geographical
coordinates, substrates, slopes, and life
forms about the mosses were recorded.

The moss samples were identified using
the related literatures (Greven, 2003;
Smith, 2004, Heyn and Herrnstadt,
2004). Moss taxa  order and
nomenclature were those of Hill et al.
(2006). Life forms types of the taxa were
those of Hill et al. (2007).

Slope-aspect analysis and diorama of the
study area were mapped using ArcGIS
10.0 packaged software. Slope classes
according to Forstliche Standort 1966
saufnahme were used in the creations of
slope analysis and mapping (Cepel,
1995). The values were given as
percentage for better understanding of
slope maps. Aspect analysis was
conducted considering flat areas with
main and intermediate direction and nine
different aspect groups were obtained.
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Figure 2. Study area showing the sampling zones (1-5) based on differential human use

3. Data Analysis

Statistical analysis was performed using
chi-square  (¥2) test.  Categorical
variables used in calculations were
locality, aspect, slope group, zone,
sporophyte, and gametophyte.
Relationships  between the  moss
occurrence and the distributions of these
variables were analyzed using crosstabs.
Significance levels correlated with
crosstabs and calculation of the statistics

were performed using SPSS 20.0
software for Windows (SPSS 20.0 Inc.,
2012).

4. Results and Discussion

4.1. Moss flora

A total of 66 moss taxa belonging to 27
genera and 10 families, collected from
235 taxa, were found in the urban area.
A survey of moss flora in the study area
is as follows:

ENCALYPTACEAE
1. Encalypta rhaptocarpa Schwigr — Uncultivated areas, north aspect, on rock,
810 m, E 33°36' 07.04" - N 40° 35' 38.33", and life form: Tutft.
2. Encalypta vulgaris Hedw. — Protected areas, north-east aspect, on soil, 779 m,
E 33°35'54.34" - N 40° 38' 37.58", and life form: Tf.

FUNARIACEAE
3. Funaria hygrometrica Hedw. — Old city, east aspect, on soil, 792 m, E 33° 36'
38.40" - N 40° 35' 38.69"; on sidewalk, 796 m, E 33° 36' 37.75" - N 40° 35' 37.29";
northeast aspect, on soil, 718 m, E 33° 37" 01.63" - N 40° 35' 38.76" — Modern city, east
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aspect, on soil, 725 m, E 33° 37' 14.31" - N 40° 35' 34.28"; northeast aspect, on
concrete, 728 m, E 33° 36' 30.38" - N 40° 35' 51.09"; on northeast aspect, on rock, 728
m, E 33° 36' 30.38" - N 40° 35' 51.09"; Protected areas, southeast aspect, on sidewalk,
720 m, E 33° 37' 32.26" - N 40° 35' 42.87"; northeast aspect, on sidewalk, 711 m, E 33°
37'36.69" - N 40° 35' 57.70"; southeast aspect, on wall, 740 m, E 33° 37' 21.75" - N 40°
36'10.27", and life form: Tf.

GRIMMIACEAE

4. Grimmia anodon Bruch & Schimp. — Uncultivated areas, north aspect, on
rock, 810 m, E 33° 36' 07.04" - N 40° 35' 38.33", and life form: Cu.

5. Grimmia donniana Sm. — Uncultivated areas, north aspect, on rock, 793 m, E
33°36' 10.65" - N 40° 35' 37.60", and life form: Cu.

6. Grimmia funalis (Schwégr.) Bruch & Schimp. — Riversides, northeast aspect,
on rock, 812 m, E 33° 36' 03.45" - N 40° 35' 36.96", and life form: Cu.

7. Grimmia orbicularis Bruch ex Wilson — Uncultivated areas, north aspect, on
rock, 810 m, E 33° 36' 07.04" - N 40° 35' 38.33", and life form: Cu.

8. Grimmia pulvinata (Hedw.) Sm. — Protected areas, northeast aspect, on rock,
810 m, E 33° 35' 50.74" - N 40° 38' 34.84"; north aspect, on wall, 740 m, E 33° 36
49.23" - N 40° 35' 46.44" — Riversides, plane, on rock, 795 m, E 33° 36' 09.00" - N 40°
35'39.13" — Uncultivated areas, north aspect, on rock, 810 m, E 33° 36' 07.04" - N 40°
35' 38.33"; southeast aspect, on rock, 788 m, E 33° 35' 54.32" - N 40° 38' 44.17", and
life form: Cu.

9. Grimmia trichophylla Grev. — Old city, east aspect, on concrete, 755 m, E 33°
36' 24.64" - N 40° 36' 00.84" — Protected areas, east aspect, on rock, 810 m, E 33° 35'
48.74" - N 40° 38' 35.11", northeast aspect, on rock, 779 m, E 33° 35' 54.34" - N 40° 38'
37.58"; north aspect, on concrete, 776 m, E 33° 36' 16.23" - N 40° 36' 15.81"; northwest
aspect, on rock, 778 m, E 33° 36' 31.99" - N 40° 38' 00.80" — Riversides, plane, on rock,
815 m, E 33° 36' 02.01" - N 40° 35' 37.16" — Uncultivated areas, north aspect, on rock,
793 m, E 33° 36' 10.65" - N 40° 35' 37.60"; southeast aspect, on rock, 788 m, E 33° 35'
54.32" - N 40° 38'44.17", and life form: Cu.

10. Schistidium apocarpum Hedw. (Bruch & Schimp.) — Uncultivated areas,
north aspect, on soil, 793 m, E 33° 36' 10.65" - N 40° 35' 37.60"; north aspect, on rock,
810 m, E 33°36'07.04" - N 40° 35' 38.33", and life form: Tuft.

DITRICHACEAE

11. Ceratodon purpureus (Hedw.) Brid. — Modern city, north aspect, on soil, 805
m, E 33°36' 14.43" - N 40° 35' 37.19"; east aspect, on ladder, 755 m, E 33° 36' 15.33" -
N 40° 36' 19.93" — Protected areas, northeast aspect, on soil, 773 m, E 33° 35' 53.35" -
N 40° 38' 45.34", plane, on soil, 888 m, E 33° 36' 59.85" - N 40° 36' 35.65"; north
aspect, on concrete, 776 m, E 33° 36' 16.23" - N 40° 36' 15.81"; north aspect, on ladder,
776 m, E 33° 36' 16.23" - N 40° 36' 15.81"; west aspect, on soil, 763 m, E 33° 36
31.63" - N 40° 37' 03.14"; plane, on rock, 763 m, E 33° 36' 27.60" - N 40° 37' 51.68" —
Riversides, north aspect, on soil, 804 m, E 33° 36' 10.09" - N 40° 35' 36.85" —
Uncultivated areas, northeast aspect, on rock, 747 m, E 33° 36' 25.98" - N 40° 35'
57.98"; northeast aspect, on soil, 809 m, E 33° 35' 49.04" - N 40° 36' 11.25"; northwest
aspect, on rock, 747 m, E 33° 38' 39.84" - N 40° 36' 24.57"; north aspect, on soil, 793
m, E 33°36' 10.65" - N 40° 35' 37.60"; north aspect, on soil, 793 m., E 33° 36' 10.65" -
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N 40° 35' 37.60"; north aspect, on trees, 793 m, E 33° 36' 10.65" - N 40° 35' 37.60";
southeast aspect, on soil, 788 m, E 33° 35' 54.32" - N 40° 38' 44.17", and life form: Tf.

12. Ditrichum flexicaule (Schwigr.) Hampe — Uncultivated areas, north aspect,
on soil, 810 m, E 33°36' 07.04" - N 40° 35' 38.33", and life form: Tuft.

POTTIACEAE

13. Pleurochaete squarrosa (Brid.) Lindb. — Protected areas, east aspect, on soil,
783 m, E 33° 35' 52.29" - N 40° 38' 45.93"; northeast aspect, on soil, 772 m, E 33° 35'
54.43" - N 40° 38' 37.42"; northeast aspect, on soil, 779 m, E 33° 35' 54.34" - N 40° 38'
37.58" — Uncultivated areas, north aspect, on soil, 793 m, E 33° 36' 10.65" - N 40° 35'
37.60"; north aspect, on soil, 810 m, E 33° 36' 07.04" - N 40° 35' 38.33", and life form:
Tf.

14. Tortella inclinata (R. Hedw.) Limpr. var. densa (Lorentz & Molendo)
Limpr. — Protected areas, east aspect, on rock, 791 m, E 33° 35' 53.21" - N 40° 38'
34.47"; northeast aspect, on soil, 779 m, E 33° 35' 54.34" - N 40° 38' 37.58", and life
form: Tuft.

15. Tortella tortuosa (Hedw.) Limpr. — Protected areas, northeast aspect, on soil,
791 m, E 33° 35'51.55" - N 40° 38' 34.74", and life form: Tuft.

16. Weissia condensa (Voit) Lindb. — Uncultivated areas, north aspect, on soil,
810 m, E 33°36'07.04" - N 40° 35' 38.33", and life form: Tf.

17. Weissia controversa Hedw. — Protected areas, south aspect, on sidewalk, 741
m, E 33°39'19.71" - N 40° 38' 00.99", and life form: Tf.

18. Barbula convoluta Hedw. — Protected areas, west aspect, on wall, 779 m, E
33°36'28.50" - N 40° 38' 57.96", and life form: Tf.

19. Barbula unguiculata Hedw. — Modern city, plane, on wall, 737 m, E 33° 36'
29.67" - N 40° 36' 44.21" — Protected areas, southeast aspect, on soil, 781 m, E 33° 35'
54.02" - N 40° 38' 44.85"; northeast aspect, on soil, 732 m, E 33° 37' 00.22" - N 40° 35'
38.11"; northeast aspect, on log, 754 m, E 33° 36' 24.76" - N 40° 36' 18.06", and life
form: Tf.

20. Crossidium crassinerve (De Not.) Jur. — Riversides, plane, on soil, 746 m, E
33°36' 09.76" - N 40° 37' 40.78" — Uncultivated areas, north aspect, on soil, 793 m., E
33°36' 10.65" - N 40° 35' 37.60", and life form: Tf.

21. Crossidium squamiferum (Viv.) Jur. var. pottioideum (De Not.) Monk. —
Uncultivated areas, north aspect, on rock, 810 m, E 33° 36' 07.04" - N 40° 35' 38.33";
north aspect, on rock, 810 m, E 33°36'07.04" - N 40° 35' 38.33", and life form: Tf.

22. Didymodon tophaceus (Brid.) Lisa — Protected areas, east aspect, on
sidewalk, 714 m, E 33° 37' 22.87" - N 40° 35' 26.58", and life form: Tf.

23. Protobryum bryoides (Dicks.) J.Guerra & M.J.Cano — Protected areas,
northeast aspect, on wall, 750 m., E 33° 36' 20.84" - N 40° 36' 17.96", and life form: Tf.

24. Pseudocrossidium revolutum (Brid.) R.H.Zander — Uncultivated areas, north
aspect, on soil, 810 m, E 33° 36' 07.04" - N 40° 35' 38.33", and life form: Tft.

25. Pterygoneurum ovatum (Hedw.) Dixon — Modern city, northeast aspect, on
mortar, 728 m, E 33° 36' 30.38" - N 40° 35' 51.09" — Protected areas, northeast aspect,
on soil, 779 m, E 33° 35' 54.34" - N 40° 38' 37.58" - Uncultivated areas, north aspect, on
rock, 810 m, E 33° 36' 07.04" - N 40° 35' 38.33"; north aspect, on soil, 793 m, E 33° 36'
10.65" - N 40° 35' 37.60", and life form: Ts.
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26. Syntrichia caninervis Mitt. var. caninervis — Protected areas, east aspect, on
rock, 847 m, E 33° 37' 27.15" - N 40° 36' 32.94"; south aspect, on rock, 732 m, E 33°
37' 58.83" - N 40° 36' 25.76", and life form: Tf.

27. Syntrichia caninervis Mitt. var. gypsophila (J.J.Amann ex G.Roth) Ochyra —
Protected areas, east aspect, on rock, 847 m, E 33° 37' 27.06" - N 40° 36' 32.94"; west
aspect, on soil, 777 m., E 33° 36' 31.33" - N 40° 37' 12.22" — Uncultivated areas,
northwest aspect, on soil, 747 m., E 33° 38' 10.06" - N 40° 35' 59.08"; northeast aspect,
on rock, 740 m, E 33° 38' 56.68" - N 40° 36' 28.59", and life form: Tf.

28. Syntrichia latifolia (Bruch ex Hartm.) Huebener — Protected areas, southeast
aspect, on concrete, 765 m, E 33° 36' 28.69" - N 40° 38' 54.75", and life form: Tf.

29. Syntrichia montana Nees — Protected areas, northeast aspect, on concrete,
750 m, E 33°36'20.29" - N 40° 36' 18.32", and life form: Tuft.

30. Syntrichia papillosissima (Copp.) Loeske — Protected areas, plane, on soil,
tuft, 811 m, E 33° 35'49.85" - N 40° 38' 34.95", and life form: Tuft.

31. Syntrichia ruralis (Hedw.) F.Weber & D.Mohr var. ruralis — Protected areas,
southeast aspect, on soil, 781 m, E 33° 35' 53.60" - N 40° 38' 43.96"; east aspect, on
soil, 772 m, E 33° 35' 52.57" - N 40° 38' 49.11" — plane, on soil, 858 m, E 33° 36'
57.78" - N 40° 36' 36.60"; east aspect, on soil, 775 m., E 33° 37' 25.48" - N 40° 36'
18.65"; north aspect, on ladder, 776 m., E 33° 36' 16.23" - N 40° 36' 15.81"; southeast
aspect, on wall, 707 m, E 33° 37' 42.95" - N 40° 35' 17.52" - Riversides, north aspect,
on soil, 804 m, E 33° 36' 07.16" - N 40° 35' 37.91"; east aspect, on soil, 812 m, E 33°
36' 04.23" - N 40° 35' 38.22"; northwest aspect, on soil, 747 m, E 33° 38' 10.06" - N 40°
35' 59.08"; plane, on rock, 749 m, E 33° 36' 09.85" - N 40° 37' 41.88" — Uncultivated
areas, northwest aspect, on soil, 747 m, E 33° 38' 10.06" - N 40° 35' 59.08"; north
aspect, on rock, 809 m, E 33° 38' 56.43" - N 40° 36' 28.36"; east aspect, on soil, 767 m,
E 33°36' 02.67" - N 40° 37' 24.57"; north aspect, on rock, 810 m, E 33° 36' 07.04" - N
40° 35' 38.33"; southeast aspect, on soil, 788 m., E 33° 35' 54.32" - N 40° 38' 44.17",
and life form: Tf.

32. Syntrichia ruralis (Hedw.) F. Weber & D. Mohr var. ruraliformis (Besch.)
Delogne — Protected areas, east aspect, on soil, 847 m, E 33° 37' 27.15" N 40° 36'
32.94" — Riversides, north aspect, on rock, 801 m, E 33° 36' 10.26" - N 40° 35' 37.50",
and life form: Tf.

33. Tortula brevissima Schiffn. — Protected areas, southeast aspect, on wall, 770
m, E 33°36' 16.86" - N 40° 36' 14.96"; west aspect, on wall, 779 m, E 33° 36' 28.50" -
N 40° 38' 57.96" — Uncultivated areas, north aspect, on rock, 810 m, E 33° 36' 07.04" -
N 40° 35' 38.33", and life form: Tf.

34. Tortula canescens Mont. — Modern city, northeast aspect, on wall, 718 m, E
33°37'14.37" - N 40° 35' 32.20" — Protected areas, north aspect, on rock, 756 m, E 33°
36'24.50" - N 40° 37' 52.15"; plane, on rock, 780 m, E 33° 36' 31.44" - N 40° 38' 01.00"
— Uncultivated areas, east aspect, on rock, 778 m, E 33° 36' 20.35" - N 40° 36' 00.96",
and life form: Tf.

35. Tortula inermis (Brid.) Mont. — Modern city, plane, on concrete, 775 m, E
33°36'33.39" - N 40° 36' 59.56" - Protected areas, on rock, 810 m, E 33° 35'48.74" - N
40° 38' 35.11"; east aspect, on concrete, 816 m, E 33° 37' 25.77" N 40° 36' 26.75";
plane, on wall, 730 m, E 33° 36' 49.55" - N 40° 36' 06.84"; southeast aspect, on wall,
750 m., E 33° 37' 27.85" - N 40° 36' 11.95"; east aspect, on wall, 753 m, E 33° 36’
27.03" - N 40° 35' 51.65"; northeast aspect, on soil, 779 m, E 33° 35' 54.34" - N 40° 38'
37.58" - Uncultivated areas, southeast aspect, on concrete, 788 m, E 33° 35' 54.32" - N
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40° 38' 44.17"; southeast aspect, on soil, 788 m, E 33° 35' 54.32" - N 40° 38' 44.17", and
life form: Tf.

36. Tortula lanceola R.H.Zander — Uncultivated areas, north aspect, on soil, 810
m., E 33°36' 07.04" - N 40° 35' 38.33", and life form: Tf.

37. Tortula modica R.H.Zander — Uncultivated areas, on soil, 793 m, E 33° 36'
10.65" - N 40° 38' 37.49", and life form: Tf.

38. Tortula muralis Hedw. — Old city, northaspect, on sidewalk, 740 m, E 33°
36' 32.03" - N 40° 35' 58.70" — Modern city, west aspect, on concrete, 758 m, E 33° 36'
33.69" - N 40° 36' 55.73"; northeast aspect, on mortar, 728 m, E 33° 36' 30.38" - N 40°
35'51.09" — Protected areas, northeast aspect, on sidewalk, 730 m, E 33° 37' 23.76" - N
40° 35' 26.38"; east aspect, on concrete, 735 m, E 33° 36' 24.90" - N 40° 35' 51.99";
southeast aspect, on concrete, 786 m, E 33° 36' 28.22" - N 40° 38' 54.79" - Riversides,
plane, on rock, 749 m, E 33° 36' 09.85" - N 40° 37' 41.88"; Uncultivated areas, east
aspect, on wall, 765 m, E 33° 36' 03.40" - N 40° 37' 24.69"; north aspect, on rock, 793
m, E 33°36' 10.65" - N 40° 35' 37.60"; southeast aspect, on concrete, 788 m., E 33° 35'
54.32" - N 40° 38'44.17", and life form: Tf.

39. Tortula subulata Hedw. — OId city, plane, on sidewalk, 789 m, E 33° 36'
32.23" - N 40° 35' 38.69"; southeast aspect, on wall, 761 m, E 33° 36' 21.28" N 40° 36'
00.60" — Modern city, west aspect, on wall, 785 m, E 33° 36' 33.40" - N 40° 36' 56.39" —
Protected areas, northeast aspect, on wall, 730 m, E 33° 36' 46.08" - N 40° 36' 04.20";
west aspect, on concrete, 765 m, E 33° 36' 28.63" - N 40° 37' 00.82"; west aspect, on
wall, 774 m, E 33° 36' 30.59" - N 40° 37' 14.89" — Riversides, plane, on wall, 708 m, E
33°37'44.48" - N 40° 35' 11.96" — Uncultivated areas, northeast aspect, on wall, 745 m,
E 33°36'28.27" - N 40° 36' 01.44"; northeast aspect, on wall, 745 m, E 33° 36' 11.27" -
N 40° 36' 37.20"; north aspect, on soil, 793 m, E 33° 36' 10.65" - N 40° 35' 37.60", and
life form: Tuft.

40. Tortula vahliana (Schultz) Mont. — Modern city, plane, on concrete, 727 m.,
E 33° 37" 21.38" - N 40° 35' 49.65" — Protected areas, south aspect, on wall, 746 m, E
33°37'26.22" - N 40° 36' 10.76", and life form: Tf.

ORTHOTRICHACEAE

41. Orthotrichum anomalum Hedw. — Uncultivated areas, southeast aspect, on
rock, 788 m, E 33° 35'54.32" - N 40° 38'44.17", and life form: Cu.

42. Orthotrichum cupulatum Hoffm. ex Brid. — Uncultivated areas, southeast
aspect, on rock, 788 m, E 33° 35' 54.32" - N 40° 38' 44.17", life form: Cu.

43. Orthotrichum urnigerum Myrin — Protected areas, northeast aspect, on rock,
779 m, E 33° 35' 54.34" - N 40° 38' 37.58", life form: Cu.

44. Orthotrichum diaphanum Schrad. ex Brid. — Protected areas, north aspect, on
tree (Morus sp.), 715 m, E 33° 37" 18.08" - N 40° 35' 28.48"; west aspect, on tree (Acer
sp.), 779 m, E 33° 36' 28.50" - N 40° 38' 57.96" — Uncultivated areas, southeast aspect,
on concrete, 788 m, E 33° 35' 54.32" - N 40° 38' 44.17"; southeast aspect, on tree (Thuja
sp.), 788 m, E 33° 35' 54.32" - N 40° 38' 44.17", and life form: Cu.

45. Orthotrichum rupestre Schleich. ex Schwigr. — Uncultivated areas, north
aspect, on rock, 810 m, E 33° 36' 07.04" - N 40° 35' 38.33", and life form: Cu.

46. Orthotrichum affine Schrad. ex Brid. — Uncultivated areas, southeast aspect,
on tree (Aesculus hippocastanum), 788 m, E 33° 35' 54.32" - N 40° 38' 44.17"; southeast
aspect, on tree (Malus sp.), 788 m, E 33° 35' 54.32" - N 40° 38' 44.17", and life form:
Cu.
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47. Orthotrichum lyellii Hook. & Taylor — Uncultivated areas, southeast aspect,
on tree (Malus sp.), Cu, 788 m, E 33° 35' 54.32" - N 40° 38'44.17", and life form: Cu.

BRYACEAE

48. Bryum argenteum Hedw. — Old city, southeast aspect, on sidewalk, 792 m, E
33°36'32.58" - N 40° 35' 39.89"; north aspect, on wall, 713 m, E 33° 37' 14.35" - N 40°
35'29.77" — Modern city, south aspect, on concrete, 720 m, E 33° 36' 56.63" - N 40° 36'
04.34"; northeast aspect, on concrete, 728 m, E 33° 36' 30.38" - N 40° 35' 51.09";
northeast aspect, on rock, 728 m, E 33° 36' 30.38" - N 40° 35' 51.09" — Protected areas,
southeast aspect, on wall, 718 m, E 33° 37' 30.64" - N 40° 35' 42.65"; east aspect, on
sidewalk, 773 m, E 33° 36' 15.73" - N 40° 36' 12.79"; east aspect, on soil, 773 m, E 33°
36' 15.73" - N 40° 36' 12.79"; plane, on soil, 809 m, E 33° 36' 5.90" - N 40° 36' 08.08";
northeast aspect, on concrete, 751 m, E 33° 36' 25.82" - N 40° 36' 18.45" — Riversides,
plane, on wall, 716 m, E 33° 37' 14.37" - N 40° 35' 32.11", and life form: Tf.

49. Bryum caespiticium Hedw. — Uncultivated areas, north aspect, on soil, 793
m, E 33°36' 10.65" - N 40° 35' 37.60", and life form: Tf.

50. Bryum capillare Hedw. — Protected areas, northeast aspect, on soil, 791 m, E
33°35'51.55" - N 40° 38' 34.74"; southeast aspect, on soil, 770 m, E 33° 36' 16.23" - N
40° 36' 15.81"; northeast aspect, on concrete, 751 m, E 33° 36' 25.78" - N 40° 36'
18.22"; east aspect, on soil, 753 m, E 33° 36' 27.07" - N 40° 35' 51.65" — Riversides,
north aspect, on soil, 814 m, E 33° 36' 03.07" - N 40° 35' 36.76" — Uncultivated areas,
north aspect, on soil, 793 m, E 33° 36' 10.65" - N 40° 35' 37.60"; north aspect, on soil,
810 m, E 33°36'07.04" - N 40° 35' 38.33", and life form: Tf.

51. Bryum pallens Sw. ex anon. — Uncultivated areas, north aspect, on soil, 793
m, E 33°36' 10.65" - N 40° 35'37.60", and life form: Ts.

52. Bryum torquescens Bruch & Schimp. — Uncultivated areas, north aspect, on
soil, 793 m, E 33° 36' 10.65" - N 40° 35' 37.60"; north aspect, on soil, 793 m, E 33° 36'
10.65" - N 40° 38' 37.49", and life form: Tf.

AMBLYSTEGIACEAE

53. Amblystegium serpens (Hedw.) Schimp. — Modern city, northeast aspect, on
tree (Amygdalus sp.), 728 m, E 33° 36' 30.38" - N 40° 35' 51.09" — Protected areas,
southeast aspect, on soil, 752 m, E 33° 36' 19.33" - N 40° 36' 15.82"; northeast aspect,
on tree (Robinia pseudoacacia), 809 m, E 33° 35' 49.04" - N 40° 36' 11.25" —
Uncultivated areas, north aspect, on shrub (Berberis sp.), 793 m, E 33° 36' 10.65" - N
40° 35'37.60", and life form: Mr.

54. Amblystegium subtile (Hedw.) Schimp. — Uncultivated areas, north aspect,
on rock, 810 m, E 33°36' 07.04" - N 40° 35' 38.33", and life form: Mr.

55. Hygroamblystegium humile (P.Beauv.) Vanderp., Goffinet & Hedenis -
Protected areas, east aspect, on soil, 769 m, E 33° 35' 53.16" - N 40° 38' 43.98"; east
aspect, on soil, 772 m, E 33° 35' 53.58" - N 40° 38' 43.94", and life form: Mr.

56. Hygroamblystegium tenax (Hedw.) Jenn. — Uncultivated areas, southeast
aspect, on concrete, 788 m, E 33° 35' 54.32" - N 40° 38' 44.17", and life form: Mr.

BRACHYTHECIACEAE
57. Rhynchostegiella litorea (De Not.) Limpr. — Uncultivated areas, north aspect,
on soil, 793 m, E 33° 36' 10.65" - N 40° 35' 37.60"; north aspect, on tree (Pyrus
elacagnifolia), 793 m, E 33° 36' 10.65" - N 40° 35' 37.60", and life form: Mr.
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58. Sciuro-hypnum populeum (Hedw.) Ignatov & Huttunen — Uncultivated areas,
southeast aspect, on rock, 788 m, E 33° 35' 54.32" - N 40° 38' 44.17", and life form: Mr.

59. Brachythecium albicans (Hedw.) Schimp. — Uncultivated areas, north aspect,
on soil, 793 m, E 33° 36' 10.65" - N 40° 35' 37.60", and life form: Mr.

60. Brachythecium erythrorrhizon Schimp. — Modern city, east aspect, on soil,
772 m, E 33° 35' 52.57" - N 40° 38' 49.11"; northeast aspect, on soil, 728 m, E 33° 36'
30.38" - N 40° 35' 51.09" — Protected areas, east aspect, on soil, 767 m, E 33° 35' 53.55"
- N 40° 38' 43.91"; north aspect, on soil, 709 m, E 33° 37' 22.59" - N 40° 35' 28.23";
northeast aspect, on soil, 745 m, E 33° 36' 28.30" - N 40° 35' 50.77"; northeast aspect,
on tree, 750 m, E 33° 36' 27.23" - N 40° 35' 50.52" — Uncultivated areas, north aspect,
on soil, 793 m, E 33° 36' 10.65" - N 40° 38' 37.49", and life form: Mr.

61. Brachythecium salebrosum (Hoffm. ex F.Weber & D.Mohr) Schimp. —
Uncultivated areas, north aspect, on soil, 810 m, E 33° 36' 07.04" - N 40° 35' 38.33",
and life form: Mr.

62. Eurhynchiastrum pulchellum (Hedw.) Ignatov & Huttunen — Protected areas,
south aspect, on concrete, 692 m, E 33° 36' 58.81" - N 40° 36' 05.69"; south aspect, on
soil, 692 m, E 33° 36' 58.69" - N 40° 36' 06.63" — Uncultivated areas, north aspect, on
soil, 793 m, E 33° 36' 10.65" - N 40° 35' 37.60", and life form: Mr.

63. Homalothecium lutescens (Hedw.) H.Rob. — Uncultivated areas, north
aspect, on soil, 810 m, E 33° 36' 07.04" - N 40° 35' 38.33", and life form: Mr.

64. Homalothecium sericeum (Hedw.) Schimp. — Riversides, north aspect, on
soil, 805 m, E 33° 36' 08.35" - N 40° 35' 37.51"; east aspect, on rock, 797 m, E 33° 36'
07.94" - N 40° 35' 39.20"; Uncultivated areas, northeast aspect, on soil, 806 m, E 33° 35'
49.04" - N 40° 36' 11.25"; north aspect, on soil, 793 m, E 33° 36' 10.65" - N 40° 35'
37.60", and life form: Mr.

HYPNACEAE
65. Hypnum cupressiforme Hedw. var. cupressiforme — Protected areas,
northeast aspect, on soil, 779 m, E 33° 35' 54.34" - N 40° 38' 37.58" - Riversides, north
aspect, on soil, 805 m, E 33° 36' 08.10" - N 40° 35' 37.58"; plane,on soil, 808 m, E 33°
36' 05.12" - N 40° 35' 37.92" — Uncultivated areas, north aspect, on rock, 755 m, E 33°
36' 25.26" - N 40° 35' 58.12"; north aspect, on soil, 793 m, E 33° 36' 10.65" - N 40° 35'
37.60"; north aspect, on rock, 810 m, E 33°36' 07.04" - N 40°35'38.33", and life form: Ms.

66. Hypnum cupressiforme var. lacunosum Brid. — Protected areas, northeast
aspect, on soil, 772 m, E 33° 35' 54.43" - N 40° 38' 37.42", and life form: Mr.

Among the families, Pottiaceae,
Brachytheciaceae, Grimmiaceae,
Orthotrichaceae and Bryaceae comprise
nearly the 83.3% of the total taxa,
whereas the remaining five families
share 16.7%. Pokorny et al. (2006) found
that the families Pottiaceae,
Brachytheciaceae, Grimmiaceae,
Amblystegiaceae, and Orthotrichaceae
constitute the 70% of the total catalogue
in Trento (North Italy). In their study,

four families are the same of us.
Funariaceae is represented by only one
taxon in our study. Like in other studies;
Polytrichaceae in the city of Aydin

(Kirmaci and  Agcagil, 2009),
Dicranaceae, Funariaceae,
Lembophyllaceae, Leskeaceae, and

Mniaceae representing each by only one
species in Belgrade are reported as
monotypically (Grdovi¢ and Stevanovic,
2006).

Yavuz, A. and Abay, G. 2015. The Urban Moss Flora of the Cankiri city (NW, Turkey). Anatolian
Bryology.



52 U PR PSRN

Acrocarp mosses (52 taxa) constitute
78.8% of the wurban flora whereas
pleurocarps (14 taxa) is 21.2%. These
proportions are similar to the results of
the different studies (Lo Giudice et al.,
1997; Grdovi¢ and Stevanovi¢ 2006;
Pokorny et al.,, 2006; Sabovljevi¢ and
Grdovi¢ 2009; Kirmaci and Agcagil
2009; Drugova, 2010). Skudnik et al.
(2013) reported that the acrocarps and
pleurocarps have the same ratio within
the moss diversity of Ljubljana.

Most moss taxa found in the city of
Cankir1 grow on soil and Ceratodon
purpureus and Syntrichia ruralis are the
most common taxa on this substrate.
Tortula muralis on man-made substrates
(concrete, asphalt, and stone wall),
Grimmia trichophylla on rocks and
Orthotrichum diaphanum on trees were
frequently reported.

The most frequent and abundant taxa are
Ceratodon purpureus (in 23 different
locality),  Synmtrichia  ruralis  (17),
Grimmia  trichophylla (11), Bryum
argenteum (11), and Tortula subulata
(10). Hill et al. (1992) reported that the
B. argenteum, Grimmia pulvinata, and
Tortula  muralis  are  frequently
encountered in urban ecosystems. Fojcik
and Stebel (2006) recorded that
Dicranella varia occurred in 39 different
localities and it was the most frequent
taxa within the city of Katowice in
Poland. Besides, they emphasized that
the moss is a good example adapted to
urban  conditions.  Grdovi¢  and
Stevanovi¢ (2006) ranged the most
frequently observed mosses as B.
argenteum, C. purpureus, T. muralis,

Funaria hygrometrica, Bryum
caespiticium, Bryum bicolor,
Amblystegium  serpens, Eurhynchium

hians var. swartzii, Barbula unguiculata,
Bryum  kunzei, and G. pulvinata.
Pokorny et al. (2006) reported that the
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most frequent and abundant taxa in
Trento are; A. serpens, B. unguiculata,
Brachythecium rutabulum, B.
argenteum, Bryum laevifilum, Bryum
radiculosum, Didymodon rigidulus, E.
hians, F. hygrometrica, G. pulvinata,
Hypnum cupressiforme, Hypnum
resupinatum, Leskea polycarpa,
Orthotrichum diaphanum, Orthotrichum
schimperi, Orthotrichum obtusifolium,
Plagiomnium cuspidatum, Schistidium
elegantulum,  Syntrichia  laevipila,
Syntrichia papillosa, and T. muralis.
Mosses recorded from aforementioned
countries show similarity to our results
such as C. purpureus and B. argenteum.
Soria and Ron (1995) indicated that 12
mosses are identified with urban
conditions in Spain. Among these, seven
ones B. unguiculata, B. argenteum,
Bryum capillare, F. hygrometrica, G.
pulvinata, O. diaphanum, and T. muralis
were determined from Cankiri.

The existence of vegetative and
generative organs in bryophytes is
important to adaptation to urban
conditions. The presence of sporophyte
bearing mosses was recorded in 104
(44.2%) of all collected taxa. There are
seven pleurocarps and 97 acrocarps in
104. The most sporophyte bearing
species are 7. muralis (13 samples), F.
hygrometrica (8), G. trichophylla (8),
Tortula subulata (7), O. diaphanum (6)
and Tortula inermis (6), respectively.
Pokorny et al. (2006) found that the
number of sporophyte bearing species
was 59 of 136 bryophytes in Trento.
Sabovljevi¢ and Sabovljevi¢ (2009)
recorded the percentage of mosses with
sporophyte was 22.2% in pleurocarps,
and 9.8% in acrocarps in Cologne.

Increasing industrializations in urban
areas and vicinity brought pollutions and
human impacts on biodiversity. Like
cryptogams are very sensitive and less
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tolerances to pollutions than the higher
plants (Lo Giudice et al., 1997; Smith et
al., 2010). The presence and
distributions of plants are generally
affected by sulphur dioxide (SO,), and
suspended particulate matter (PM10) in
urban ecosystems (Pokorny et al., 2006).
Weissia  controversa  occurred in
Mechanical and Chemical Industry
Corporation on the road of Yaprakl
town and F. hygrometrica in the vicinity
of petrol station near main road of
Ankara city. Similarly, Drugova (2010)
mentioned four moss species registered
in the vicinity of industrial zone of
Monchegorsk. F.  hygrometrica is
common in both Cankir1  and
Monchegorsk. Bargagli (1998) stated
that F. hygrometrica is excessively
resistant to SO, and can grow on areas
polluted by heavy metals. In Cankir1, F.
hygrometrica  collected from nine
localities was observed on sidewalks,
stone walls, and soils in open areas.

Intensive air pollution, buildings, and the
loss of natural habitat in urban area are
unfavorable for epiphytic taxa (Lo
Giudice et al., 1997). Seven epiphytic
mosses were recorded in all zones within
the urban area of Cankiri. Epiphytic taxa
determined from the nursery of Cankiri
located in exurban are O. diaphanum,
Orthotrichum lyellii, and Orthotrichum
affine.  When considered the other
localities in the study area, O.
diaphanum was the most common on

trees. B. unguiculata, A. serpens,
Brachythecium  erythrorrhizon,  and
Rhynchostegiella litorea were

encountered as the other epiphytes. Host
species colonized by the epiphytic taxa
were Morus sp., Malus sp., Robinia
pseudoacacia L., Cedrus libani A. Rich.,
Pyrus elaeagnifolia Pall., Berberis sp.,
Platycladus orientalis L., Platanus
orientalis L., and Aesculus
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hippocastanum L.  Fudali  (2012)
recorded 34 moss species from tree
trunks in urban parks of Wroclaw.
Among them, O. diaphanum and C.
purpureus were frequently recorded.
Besides, Quercus robur L., Fraxinus
excelsior, Acer platanoides L., cultivars
of Populus L., and Betula pendula Roth.
were also the host species. Drugova
(2010) found that the number of the
epiphytes was four and they were Bryum
pseudotriquetrum,  Pohlia  nutans,
Sciuro-hypnum reflexum, and Sciuro-
hypnum starkei.

Finally, the results of the Cankir1 sample
is similar to many urban bryofloristic
studies conducted on different countries
in terms of the abundance of acrocarp
mosses and a good representation of the
family Pottiaceae. This circumstance is
explained by the abundance of sunny
habitats, life forms and reproduction
abilities of the members belonging to
Pottiaceae, and also better endurance
against urbanization and pollution due to
the their physiological tolerance (Rao,
1982; Soria and Ron 1995; Lo Giudice et
al., 1997).

4.2. Determinants of Moss Species
Occurrence

Life forms and gametophyte structures
were the mainly factors to have
siginificant effects on the occurrence of
mosses  within  the urban area.
Respectively, these categorical variables
represented 23.5% and 17.6% of the
variation in moss occurrence. The most
dominant factor was old city (zone 1)
where not seen pleurocarpous mosses.
Modern city (zone 2) was also the other
overriding factor for the moss
occurrence. Only two pleurocarps (4.
serpens and B. erythrorrhizon) were
recorded from zone 2  without
sporophytes.
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4.3. Interpretation of Categorical
Variables by Chi-square Analysis
Statistical relationships between the
collected mosses and some categorical
variables belonging to them were
evaluated by chi-square analysis shown
in Table 1. Accordingly, fourty-five
mosses of 235 collected from the study
area were correlated with the categorical
variables at 0.05 significance level. The
reason of the taxa not correlated with
any variables but occurred in different
substrates could be explained by the
effects of ignored factors or showing a
random distribution of the taxa.

4.4. Mosses and Urban Zones

Table 2 shows the moss taxa occurring
within the five urban zones, their
sporophyte status and life forms. Five
mosses were found in zone 1. Excepting
Pottiaceae, all the families represented
by one moss species in this zone. While
the number of sporophyte bearing
species was four, only B. argenteum has
no sporophyte. Eleven moss taxa were
collected in zone 2. The family including
highest taxa number was Pottiaceae. The
remaining ones have one species as like
in zone 1. Seven taxa were not bearing
sporophyte,  three = mosses  have
sporophyte, and only C. purpureus had
both sporophyte and no sporophyte.
Thirty seven taxa were determined in
zone 3. Pottiaceae was the most
dominant family with 22 taxa. The most

collected taxa were G. trichophylla,
Tortella inclinata var. densa, and
Tortula inermis. Sixteen taxa with

sporophyte, 18 taxa with no sporophyte,
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and three of 37 had both sporophyte and
none were noted. Thirteen mosses were
found in =zone 4. Pottiaceae and
Grimmiaceae were the most dominant
families represented by five and three
taxa, respectively. S. ruralis was
recorded as the most collected species.
Forty six taxa were recorded in zone 5
and this zone seems to be more favorable
to mosses in terms of the diversity. B.
capillare, G. trichophylla, H.
cupressiforme, S. ruralis and T. muralis
constitute the most collected taxa.

As a consequence of life forms analysis
of the urban mosses, following ranking
was obtained from the most resistant to
the least in relation to tolerance to urban
conditions, as in different studies
(Gilbert, 1970; Lo Giudice et al., 1997):
Tf > Mr > Cu > Tuft > Ts > Ms. Lo
Giudice et al. (1997) proposed the most
preferred life form is short turf, and the
least dendroid in Enna. In Cankiri, the Tf
typed mosses represented about 4.5% of
the total taxa in zone 1, 10.6% in zone 2,
31.8% in zone 3, 10.6% in zone 4, and
27.3% in zone 5. Likewise, the most
resistant life form Tf, i.e. vertical stems
with little or no branching, was observed
as higher proportion than the other type
forms in all zones. However, the least
preferred life form Ms, i.e. creeping,
branches lying flat, was shown in zones
3 and 4. Besides the environmental
factors involved in moss life form,
obtained data from the five zones
established within the urban area of
Cankir1 supported the influence of urban
conditions of the study area.
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Table 2. Moss occurrence in urban zones, with their life forms.

— ~ e - 7o) Life

Moss Taxa = 2 = = 2 !

S N S N N forms
Encalypta rhaptocarpa - - - - S Tuft
Encalypta vulgaris - - S - - Tf
Funaria hygrometrica S - - Tf
Grimmia anodon - - - - S Cu
Grimmia donniana - - - - Ns Cu
Grimmia funalis - - - Ns - Cu
Grimmia orbicularis - - - - S Cu
Grimmia pulvinata - - S Ns S Cu
Grimmia trichophylla S - Sns Ns S Cu
Schistidium apocarpum - - - - Sns Tuft
Ceratodon purpureus - Sns Ns Ns Ns Tf
Ditrichum flexicaule - - - - Ns Tuft
Pleurochaete squarrosa - - Ns - Ns Tf
Tortella inclinata var. densa - - S - - Tuft
Tortella tortuosa - - S - - Tuft
Weissia condensa - - - - Ns Tf
Weissia controversa - - S - - Tf
Barbula convoluta - - Ns - - Tf
Barbula unguiculata - Ns Sns - - Tf
Crossidium crassinerve - - - Ns S Tf
Crossidium squamiferum var. pottioideum - - - - S Tf
Didymodon tophaceus - - S - - Tf
Protobryum bryoides - - S - - Tf
Pseudocrossidium revolutum - - - - S Tf
Pterygoneurum ovatum - S S - S Ts
Syntrichia caninervis var. caninervis - - Ns - Ns Tf
Syntrichia caninervis var. gypsophila - - Ns - Ns Tf
Syntrichia latifolia - - S - - Tf
Syntrichia montana - - Ns - - Tuft
Syntrichia papillosissima - - Ns - - Tuft
Syntrichia ruralis var. ruralis - - Ns Ns Sns Tf
Syntrichia ruralis var. ruraliformis - - Ns Ns - Tf
Tortula brevissima - - S - S Tf
Tortula canescens - Ns Ns - Ns Tf
Tortula inermis - - Ns - S Tf
Tortula lanceola - - - - S Tf
Tortula modica - - - - S Tf
Tortula muralis S S S S S Tf
Tortula subulata S Ns Sns S Sns Tuft
Tortula vahliana - Ns S - - Tf
Orthotrichum anomalum - - - - S Cu
Orthotrichum cupulatum - - - - Ns Cu
Orthotrichum urnigerum - - S - - Cu
Orthotrichum diaphanum - - S - S Cu
Orthotrichum rupestre - - - - Ns Cu
Orthotrichum affine - - - - Ns Cu
Orthotrichum lyellii - - - - Ns Cu

S: with sporophytes; Ns: no sporophytes; Sns: with and without sporophytes; (-): taxon absent in the
zone; Cu: Cushion; Mr: Mat, rough; Ms: Mat, smooth; Tf: Turf; Ts: Turf, scattered
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Table 2 is continued
— (o] en - w L'f
Moss Taxa = £ £ £ £ e
$ 0§ § § § fom

Bryum argenteum Ns Ns Ns Ns - Tf
Bryum caespiticium - - - - S Tf
Bryum capillare - - Ns Ns S Tf
Bryum pallens - - - - S Ts
Bryum torquescens - - - - S Tf
Amblystegium serpens - Ns S - S Mr
Amblystegium subtile - - - - Ns Mr
Hygroamblystegium humile - - Ns - - Mr
Hygroamblystegium tenax - - - - Ns Mr
Rhynchostegiella litorea - - - - S Mr
Sciuro-hypnum populeum - - - - Ns Mr
Brachythecium albicans - - - - Ns Mr
Brachythecium erythrorrhizon - Ns Ns - Ns Mr
Brachythecium salebrosum - - - - Ns Mr
Eurhynchiastrum pulchellum - - Ns - S Mr
Homalothecium lutescens - - - - Ns Mr
Homalothecium sericeum - - Ns Ns Mr
Hypnum cupressiforme var. cupressiforme - Ns Ns Ns Ms
Hypnum cupressiforme var. lacunosum - Ns - - Mr

S: with sporophytes; Ns: no sporophytes; Sns: with and without sporophytes; (-): taxon absent in the
zone; Cu: Cushion; Mr: Mat, rough; Ms: Mat, smooth; Tf: Turf; Ts: Turf, scattered

4.5. Topographical Features of the
Study Area

4.5.1. Slope Properties

Sampling localities in the study area
were generally comprised of points
where the change of slope between 37-
57%. Among these slope values, 76
moss taxa occurred (Fig. 3A).

4.5.2. Aspect Properties

Sampling locations were often located
on north aspect of the area. Eighty three
mosses were collected there (Fig. 3B).

4.5.3. Altitude Analysis

In order to better understanding of the
topographical characteristics of the
study area, three dimensional terrain
models was performed. Generally, moss
collected locations include the altitudes
between 700-800 m (Fig. 3C).

Flgures 3A- B C Topographlcal features of the study area, (A) Slope properties, (B)
Aspect properties, (C) Altitude analysis

Yavuz, A. and Abay, G. 2015. The Urban Moss Flora of the Cankir1 city (NW, Turkey). Anatolian
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5. Conclusions

Urban area plays an important role of
determinant of moss species distribution
and richness among the environmental
conditions. Life form was the most
effective categorical variable in taxa
distribution whereas the zones were the
less one. While only one categorical
variable showed a positive effect on the
presence of some moss species in
different habitats, multiple variables
were determinative in other species.
Pleurocarp structured mosses were not or
rarely found in residential areas most
exposed to human practices (zone 1-2).
Many epiphytic taxa selected the zone 5
as more favorable habitat within all
zones. This zone was a place where

....................... 59

habitats. In contras, zone 2 exhibited the
less sporophyte bearing mosses. This is
probably resulting from human impacts
and air pollution. Previous studied urban
areas support the idea.
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Ozet

Barbilophozia lycopodioides (Wallr.) Loeske. (Scapaniaceae)Tiirkiyeden ilk kez 2011
yilinda Kegeli ve ark. tarafindan Ilgaz Daglari’'ndan (Cankar ili, Tiirkiye) rapor edildi.
Simdi, bu ¢aligma ile, Tiirkiye’den ikinci kez Dogu Anadolu Bolgesi’nden (Ardahan ili,
A5 karesi) rapor edilmektedir.Dahast bu kayitla bu tiir Tiirkiye’nin Dogu Anadolu
bolgesinden ilk kez rapor edilmis oldu. Tiiriin ayrintili bir tanimlamasi ile birlikte onun
ekolojisi ve fitocografik dagilimi verildi.

Anahtar Kelimeler: Cigerotlari, Barbilophozia lycopodioides, Scapaniaceae, Ardahan,
Tirkiye.

Notes on Barbilophozia lycopodioides (Wallr.) Loeske., (Scapaniaceae, Hepaticae)
in Turkey

Abstract

Barbilophozia lycopodioides (Wallr.) Loeske. (Scapaniaceae) was firstly reported from
[lgaz Mountain (Cankir1 province, Turkey) by Kegeli et al. in 2011. Presently, this
species has been reported second time from East Anatolia region (Ardahan province, A5
square) of Turkey in this paper. And also with this record, this species is reported for
the first time from East Anatolia region of Turkey.A description of the species is given
along with its ecology and its phytogeographical distribution.

Keywords: Liverworts, Barbilophozia lycopodioides, Scapaniaceae, Ardahan, Tirkiye.
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1. Giris

Henderson (1961) kareleme sistemine
gore A5 karesi igerisinde yer alan
Ardahan ilinde yapilan floristik arazi
caligmalar1 siiresince, cigerotlarina ait

bazi ilging tiirler toplanmistir. Bu
tirlerden bir tanesi de Scapaniaceae
familyasina ait Barbilophozia

lycopodioides (Wallr.) Loeske’dir. Bu

Anatolian Bryology 2015. 1(1): 61-66

kareleme sistemine gore A2 karesi
icerisinde bulunan, Ilgaz Daglarinin
(Cankir1), Calpmar ve Dikenli tepeleri
arasinda  bulunan Cayboyu deresi
yakinlarindan toplanmistir (Sekil 1). Bu
calisma ile Barbilophozia lycopodioides
Tuirkiye’den ikinci kez, Dogu Anadolu
Bolgesinden ise ilk kez kaydedilmistir

tir ilk olarak, Henderson (1961) (Ozenoglu Kiremit ve Kegeli, 2009).
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A Barbdilophozia lvcopodioides'in ik kaydinn verildizi lokasvon. ll Galigma Alan:.

Sekil 1. Henderson (1961) kareleme sistemi ve Barbilophozia lycopodioides’ in
Tiirkiye’deki dagilimi.

1.1 Calisma Alam

Avrupa-Sibirya fitocografik bolgesinin
kolsik zonunda (Ansin, 1983) kalan
Ardahan ili, 41°36'13" kuzey, 40°45'24"
giiney enlemleri ve 42°25'43" bati,
43°29'17" dogu boylamlar1 arasinda yer
almaktadir. Anadolu’nun
kuzeydogusunda yer alan Ardahan ili,
kuzeyinde Acaristan Ozerk Cumhuriyeti,
kuzeydogusunda Giircistan ve kismen de
Ermenistan, giliney ve giineydogusunda
Kars, giineybatisinda Erzurum ve batida
Artvin illeri ile smirhidir (Sekil 2). il
alani, ana g¢izgileriyle 1800-3197 m
yiikseltilerinde ovalarinda yer aldigi

dalgali  bir yapiya sahip plato
gorliniimiindedir. Platonun kenar
kisimlarindan glineydogusunu

Allahuekber Siradaglari, kuzey batisin
da Yalnmiz¢am Siradaglar1 olusturur. Yine

bu plato alan1 i¢inde gilineybati-
kuzeydogu yoniinde wuzanan Gole,
Ardahan, Cildir ve Aktas gibi altivyal
tabanli ve tektonik kokenli bir takim
depresyonlar bulunmaktadir. Bu
depresyonlar yarma vadilerle birbirlerine
baglanmis durumdadir (ACDR, 2011).

Diinya  Dogay1 Koruma  Vakfi
(WWF)na gore Tirkiye’deki 122
Onemli  Bitki  Alanlarindan  olan

Yalnizcam Daglar1 ve Cildir Golii’niin
biiyilk bir kismimin ¢alisma alam
icerisinde kalmasi, alandaki ormanlarin
yast ve boyutu, briyolojik c¢esitlilik
acisindan Snemlidir (Ozhatay ve ark.,
2005). Ayrica ¢alisma  alaninin
kuzeyinde bulunan Posof ilgesi; 2006
yilinda Yaban Hayati Koruma Sahasi
olarak ilan edilmistir (ACDR, 2013).
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Sekil 2. Caligsma alaninin haritasi.

Calisma alanina ait istasyonlarda yillik
yagls miktart 496-580 mm arasinda
degismektedir. Yaz  yafist  diger
mevsimlere oranla daha fazladir. Yaz
yagisinin, yazin maksimum sicaklik
ortalamasina bolimii ile elde edilen
kuraklik indisi (S) degeri 8,7’dir. Bu
degerin 5,1-8,7 arasinda ve de yagis
rejimi tipinin YISK seklinde olmasi
nedeniyle Ardahan Karasal ikliminin
etkisi altindadir (Akman, 2010).

[lin bat1 ve kuzey kesimlerinde ise daha
cok Karadeniz ikliminin 6zellikleri
goriilir. Bu 6zellik bitki ortiisiinde de
kendini gosterir. Batt ve kuzeyde
ozellikle Posof Ilgesi ile Artvin’e komsu
olan yorelerde ormanlik ve caliliklar yer

alirken, diger yerlerde cayir ve meralar
yayginlik gostermektedir (ACDR, 2013).
Karasal iklimin egemen oldugu yerlerde
ise tabii vejetasyon ¢ok az arastirilmig
olmakla birlikte, bu bolgelerde diisiik
sicakliklara (-30 ile -35°C) uyabilen ve
kara ikliminin bir tirli olan Pinus

sylvestris L. ormanlar1 bulunmaktadir
(Akman, 2010).

2. Materyal ve Metod

Materyalimizi olusturan cigerotu drnegi,
2014 yilinda Ardahan ilinin Gole Ilgesi,
Gole  Yaylasinda  yapilan  arazi
caligmalar1  esnasinda  toplanmustir.
Toplanan ornegin teshis edilmesinde
cesitli flora eserlerinden yararlanilmistir
(Paton, 1999; Smith, 1996; Schumacker
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ve Vana, 2005). Teshisi yapilan 6rnegin
resimlenmesi Carl Zeiss Stemi 2000-C
Steromikroskop ve Carl Zeiss Axio
Imager A2 151k mikroskobu goriintiilleme
sistemi ile mikroskobik diizenlenmesi ise
Adobe Flash CS4 programi ile
yapilmistir.  Teshis  edilen  6rnek
Karadeniz Teknik Universitesi, Fen
Fakiiltesi, Biyoloji Boliimii
Herbaryumun da (KTUB) koruma altina
alimmugtir.

3. Tartisma ve Sonug¢

Barbilophozia lycopodioides (Wallr.)
Loeske, (Scapaniaceae); Tiirkiye,
Ardahan ili, Gole Ilgesi, Gole Yaylasi
(40°45'32"K/42°36'53"D), Pinus
sylvestris L. ormanlari, dere kenari
toprak tizeri, 2191-2300m, 17. 10. 2014,
KTUB 1594.

3.1 Ornegin Sinonimi

Barbilophozia Ilycopodioides (Wallr.)
Loeske, Verh. Bot. Vereins Prov.
Brandenburg 49: 39. 1907. Lophoziu
lycopodioides (Wallr.) Cogn.

3.2 Diinya Dagilim

Avrupa, Rusya, Sibirya, Orta ve Dogu
Asya, Cin, Mogolistan,  Kuzey
Amerika’dir (Paton, 1999; Soderstrom
ve ark., 2002). Tiirkiye’ye en yakin
bulunan lokaliteler 1ise; Yunanistan,
Bulgaristan,  Arnavutluk, Romanya,
Makedonya, Kafkasya ve Ukrayna’dir
(Kegeli ve ark., 2011).

3.3 Tanimlanmasi
Bitki stirgiinleri, 4-7 cm uzunlugunda ve
0,3-05 cm genisligindedir. Yapraklari

~~~~~~ Anatolian Bryology 2015. 1(1): 61-66

dalgali olup 2-3 mm genisligindedir. Ust
iste binmis ve az ¢ok asimetrik olan
yapraklar 3-4 lobludur. Uzunlugundan
daha genis olan yaprak loblarinin ug
kismi  digsariya  dogru  genellikle
cikintilidir.  Degisik  sekillerde olan
yaprak hiicreleri, genellikle 20-26 pm
genisligindedir.  Incelenen  6rnekte
yaprak tabanindan ¢ikan siller genellikle
4-8 hiicreli olup gemmalar ise eksiktir
(Sekil 3).

3.4 Ekolojisi

Akdeniz/subalpin ve arktik vejetasyon
katinda biiyliyen tiir, habitat 6zellikleri
bakimindan; asidik (pH< 5,7) veya yari-
notral (pH= 5,7-7) asiditeye sahip, yari-
kurak, agik veya golgeli alanlar1 tercih
etmektedir (Dierssen, 2001). Hali
seklinde hayat formuna sahip bitki,
genellikle  daglik  alanlarda  1slak
topraklar ve kayalar  {izerinde
bulunmaktadir (Casas ve ark., 2009).
Nitekim 6rnegin hem ilk hem de ikinci
kaydinin verildigi habitatlar o6zellikleri
acisindan (dere kenar1 olmasi, toprak

tizerinden alinmasi ve Pinus
sylvestris’lerin oldugu benzer
vejetasyonasahip  olmasi) kuvvetlice

ortiismektedir. Tiiriin toplandig1 alanda
bulunan diger tiirler ise; Radula
complanata (L.) Dumort., Barbilophozia
barbata (Schmidel ex Schreb.) Loeske,
Dicranum scoparium Hedw.,
Hylocomium splendens (Hedw.)
Schimp., Hypnum cupressiforme Hedw.
ve Abietinella abietina (Hedw.) M.
Fleisch.’dir.
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Sekil 3. Barbilophozia lycopodioides; a- genel goriiniis, b- siirgiin, c- siirgiiniin dorsal
kismi, d- yaprak, e- yaprak hiicreleri, f- yaprak tabanindan ¢ikan siller, g- alt yaprak, h-

yaprak ucu.

Tiirkiye’de simdiye kadar yapilan bryofit
flora  calismalarinda,  Barbilophozia
cinsine ait 5 tiir (Barbilophozia barbata,
Barbilophozia attenuata (Mart.) Loeske,
Barbilophozia hatcheri (A. Evans)
Loeske, Barbilophozia rubescens (R.M.
Schust. et Damsh.) Kartt. et L. Soderstr.
ve Barbilophozia lycopodioides) tespit
edilmistir (Ozenoglu Kiremit ve Kegeli,
2009; Kegeli ve ark., 2011).
Barbilophozia  Ilycopodioides  birgok
ozelik (bitkinin boyutlari, yaprak ve alt
yapraklarin sekli, laminanin genisligi,
yaprak orta hiicrelerinin  boyutlari,
sillerin say1 ve yapisi, ) bakimindan
diger tiirlerden ayrilir. Bu 6zellikleri g6z
onlinde bulundurarak ana hatlar1 ile B.
lycopodioides  yapraklarin  sekli  ve
sillerin varlig1 ile B.  barbata ve B.
attenuata’dan, laminalarin genisligi ve
yaprak loblarinin sahip oldugu sillerin
sayist bakimindan B. rubescens’den,

sahip oldugu boyutlar, asimetrik yaprak
yapisi, yapraklarmin dalgali ve daha
genis olmasi ile de B. hatcheri’den
ayrilir.

Tiirkiye’den ilk kaydi Ilgaz Daglarindan
(Cankir1) verilen B. [lycopodioides’in
ikinci kaydi Ardahan ilinden bu ¢aligma
ile verilmektedir. Ayrica bu tiir bu
calisma ile Dogu Anadolu bolgesinden
ilk kez rapor edilmis oldu. Dahasi tiirlin
bu kaydi ile B. lycopodioides’in Balkan
tilkeleri ile Kafkasya arasindaki dagilim
boslugu doldurulmus oldu. B.
lycopodioides’in ilk ve ikinci kez tespit
edildigi lokalitelerinin ©zelliklerinden,
tlirlin habitat olarak Tirkiye’de 1800
m’nin lzerinde Pinus sylvestris’lerin
oldugu sulak alan kenarlarinda bulunan
nemli  topraklart  tercih  ettigini
sOyleyebiliriz.
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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
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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 (7th ed.). If symbols such as x, u, n, or v
are used, they should be added using the Symbols menu of Word. Degree symbols (°)
must be used from the Symbol menu, not superscripted letter o or number O.
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
(+, — %, =, <, >), but not between numbers and percent symbols (e.g., 45%). Please use
SI 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, etc.) and subsections should be numbered 1.1., 1.2., etc.

Title and contact information

The first page should contain the full title in sentence case (e.g., The response of the
xerophytic plant Syntrichiacaninervis 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.

Key words
Please provide 3—10 key words or phrases to enable retrieval and indexing. Acronyms
should be avoided.

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.

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.
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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 subject of the sentence, only the date should be given
in parentheses: “According to Ursavas (2012)...” For citation of references with 3 or
more authors, only the first author’s name followed by et al. (not italicized) should be
used: (Abay et al., 2002). If there is more than one reference in the same year for the
same author, please add the letters a, b, etc. to the year: (Keceli et al., 2004a, 2004b).
References should be listed in the text chronologically, separated by semicolons: (Abay,
2000; Keceli et al., 2003; Ursavas and Oren, 2012). Website references should be
(URLI1, 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: Journal titles should be written clearly, without abbreviation.

Ursavas S. Cetin B. 2012. Seligeriadonniana (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.
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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.
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Web sites (no print version):

URLI1. Missouri Botanical Garden. Website: http://www.tropicos.org/Project/IPCN
[accessed 00 Month Year].

URL2. Missouri Botanical Garden. Website: http://www.tropicos.org/Name/35147246
[accessed 00 Month Year].

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, p, 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.

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.
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AnatolianBriyoloji Dergisinin Kapsam

Anadolu Briyoloji Dergisi, karayosunu, cigerotlar1 ve boynuzsu cigerotlar1 ile ilgili
degisik alanlarda yapilan, morfolojik, mikroskobik yapilari, biyolojik ¢esitlilik, koruma,
biyoteknoloji, ¢evre diizenleme, tehlike altindaki tiirler, tehlike altindaki habitatlari,
sistematik, vejetasyon, ekoloji, biyocografya, genetik ve tiim briyofitler arasindaki
iligkileri konu alan orijinal makaleleri yayinlar. Tanimlayici ya da deneysel ve sonuglari
net olarak belirlenmis deneysel ¢aligmalar kabul edilir. Makale yazim dili Tiirk¢e veya
Ingilizcedir. Yaymlanmak {izere gonderilen yazi orijinal, daha once hicbir yerde
yayinlanmamis olmali veya islem goriiyor olmamalidir. Yaymlanma yeri Tiirkiye’dir.
Bu dergi yilda iki say1 yayimlanir, erisime agik ve licretsizdir.

Dergi yazim kurallarina uymayan veya derginin kapsami disindaki konulardan olugan
makaleler hakem degerlendirme siirecine girmeden reddedilir. Her makale i¢in, gerekli
kurallara gore doldurulmus ve yazar veya yazarlarin hepsi tarafindan imzalanmis olan
Telif Hakki Devir Formu, makale yayinlanmadan 6nce dergi editoriine gonderilmelidir.
Dergiye gonderilecek makaleler ve siire¢ ile ilgili her tiirlii yazigsmalar, dogrudan
internet ortaminda elektronik posta ile yapilmalidir. Dergi tiim milletlerdeki
arastirmacilara agiktir. Makalelerin asagidaki sekilleri dikkate alinacaktir.

1. Arastirma makaleleri:Briyofitlerin c¢esitli alanlarindaki 6zgiin arastirma
makaleleri degerlendirilecektir.

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

3. Yorumlar: Editér veya danisman kurulu tarafindan talep edilecek; briyofitler ile
alakali cesitli alanlardaki son ilerlemeler, gelismeler, kesifler yorumlar ve
fikirlerdir.

4. Editore Mektuplar: Bunlar; Anadolu Briyoloji Dergisinin yayin politikalarina
iligkin, goriisleri, yorumlari igerir. Yazilar bir dergi sayfasin1 gegcmez.



7D e AR AR AR AR AR AR R0

Yazar Rehberi
Makalenin hazirlanmasi

Stil ve bicim: Makale ¢ift satir aralif1 ve sayfanin her tarafindan 3 cm kenar boslugu
birakilarak Times New Roman formatinda yazilmalidir. Makalelerin her sayfas1 baslik,
kaynaklar, tablolar, vb. numaralandirilmalidir. Makalelerin her sayfasi, satir numarasi 1
ile baglamak kaydiyla numaralandirilir. Makaleler Ingilizce veya Tiirk¢e yazilabilir.
Anadili Ingilizce olmayan yazarlar icin; Bir dil editoriine veya akici bir sekilde
Ingilizceyi konusabilen bir meslektasindan yardim almalari tavsiye edilir. Kullanilan
kelimelerde argo olmaksizin 6z Ingilizce kullanilmalidir. Uzun ciimle ve edilgen
yapilardan kaginilmalidir. Eserin bilgisayar programi kullanilarak imla ve dilbilgisi
kurallarina uygun olup olmadigi kontrol edilmelidir. Makalenin tamami Ingilizce
(Amerikan) yazim kurali ile tutarli olmalidir.

Semboller, birimler ve kisaltmalar: Genel olarak dergi kurallari, Yazarlar icin CSE
Kilavuzu, Editér ve Yonetim Kurulu, VA, ABD. ve Yayincilar i¢in vb. bilimsel stil ve
format kullanilmalidir. Eger %, p, n, or v gibi semboller kullanilacaksa Word semboller
mentisii kullanilarak eklenmelidir. Derece sembolleri (°), klavye {izerindeki o veya 0
kullanilarak degil semboller meniisii kullanilarak olusturulmalidir. Carpma sembolleri
(%), harfi degil x sembolii kullanilmalidir. Alansal ifadeler say1 ve birimler arasina (Or.
3 kg), yine ayni sekilde numara ve matematik sembolleri (+, -, X, = <>) arasina
konulmalidir fakat say1 ve yiizde sembolleri kullanilacaksa Ingilizce makalelerde
rakamdan sonra yiizde isareti (Or. 45%) konulmalidir. Genellikle tiim sayilar (6r. “2
onceki ¢alismada”...) rakam olarak verilmelidir. Liitfen tim ayrintilar i¢in yukaridaki
yazim kilavuzunu inceleyiniz. Tum agiklamalar ve kisaltmalar ilk gectigi 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
bolimler (1. Giris, 2. Materyal Metot, vb.) ve alt boliimler 1.1., 1.2., vb. numarali
olmas gerekir.

Bashk ve iletisim bilgileri: Makalenin baslig1 tiim metni 6zetler nitelikte olmalidir
(Or: Kurakgil bir bitki olan Syntrichiacaninervis var. gypsophila (J.J. Amannex G.
Roth) Ochyra’nin tuz ve kuraklik stresine tepkisi: antioksidan savunma sisteminin roli).
Tim yazarlarin tam isimleri (Ad1 Soyadi tam harflerle), tiim yazarlarin bagli olduklari
birim (Universite, Fakiilte, Boliim, Sehir, Ulke) ve sorumlu yazar i¢in agik¢a belirtilmis
e-mail adresi.

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

Anahtar kelimeler:
Erisim ve indekslemeleri etkinlestirmek i¢in 3-10 anahtar kelime veriniz ve baslik ile
ayni olmamasina dikkat ediniz. Kisaltma kullanmayiniz.
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Giris:

Calismanin olgusunu savunmaniz, sadece arka planda yapilan ¢aligmalar1 6zetlemeniz
gerekir. Sonu¢ ve bulgular gibi kisimlar1 icermemelidir. Caligilan konunuz yorumu
olmamal1 fakat sorun net bir sekilde ele alinarak belirtilmedir.

Materyal ve Metot:

Materyal ve kullanilan analitik ve istatistiksel islemler hakkinda kisa ama net bilgi
veriniz. Bu bolim mimkiin oldugunca a¢ik olmal1 yapilan ¢alismalar tekrarlanmamali.
Yapilan ¢alisma ile alakali marka isimleri, sirketin yerleri, belirtilen tiim ekipman, alet,
kimyasallar, vb. verilmelidir.

Tartisma ve Sonug¢

Sonu¢ kisminda sekil veya tabloda verilen bilgiler oldugu gibi tekrar edilmemelidir.
Tablo veya sekilleri igerisinde yer alan verileri uzun uzadiya tekrarlamak kabul
edilemez. Giris ve bulgular boliimiindeki tablolar burada yeniden verilmemelidir. Son
paragrafta ¢aligmanin ana sonuglarina vurgu yapmak gerekir.

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

Kaynaklar

Metin igerisinde kaynak belirtme, yazar veya yazarlarin soyadlar1 (virgiil) makalenin
yayilandig tarih verilmelidir. Ornek: (Ursavas, 2014) veya (Ursavasand Kegeli 2014).
Eger atif ciimle basinda verilecekse sadece tarih parantez icerisinde verilmelidir. Ornek:
“Ursavas (2012)’ye gore...”. Ug ve daha fazla yazarlarin atiflari igin; ilk yazarmn soyad
ve devaminda at al. (italik degil) kullanilir. Ornek: (Abay et al., 2002). Aym yazarin
ayn1 yil igerisinde birden fazla kaynag varsa, liitfen yilsonuna a, b, ¢, gibi harf ekleyin:
(Kegeli et al., 2002a, 2002b). Kaynaklar kronolojik olarak siralanip kaynaklar noktali
virgiil ile ayrilmahdir: (Abay, 2000; Kegeli et al., 2003; Ursavas and Oren, 2012). Web
sitesi atiflar1 (URL1, URL2, ...) olmalidir. Kisisel iletisim ile yaymlanmamis herhangi
bir veriyi kaynak olarak kullanmaym ancak metin igerisinde (parantez igerisinde)
verilebilir. Ingilizce dili disinda yayinlanan bir makaleniz varsa makalenin Ingilizce
bashg verilmeli, parantez icerisinde (Tiirkce makale, 6zet Ingilizce) gibi bir agiklama
ile belirtilmelidir. Eger yaymlanan makalenin Ingilizce bir bashig1 yoksa sadece orijinal
baslik verilmeli ¢eviri yapilmamalidir. Kaynaklar numaralandirilmadan metnin sonunda
alfabetik olarak listelenmis olmalidir. Makalenin yazarlarinin 10 ve asagist tiimii
verilmelidir, 10 yazardan fazla makalelerde ilk 10 yazar verilip geri kalan yazarlar i¢in
at al., yazilmalidir. Makalede kaynaklar listesinde verilen yazarlarin adlar1 yazilislarinin
ve yayin yillarinin makale igerisindeki metin ile ayni olup olmadigmin dikkatlice
kontroliinii yapmiz. Kaynaklara asagidaki formatta yazilmalidir: (Litfen harf ve
noktalamaya dikkat edelim):

Dergi makaleleri: Dergi basliklar1 kisaltma yapilmadan agik¢a yazilmalidir.

Ursavas S. Cetin B. 2012. Seligeriadonniana (Sm.) Mill. Hal. (Seligeriaceae) a
newrecordtothebryophyte flora of Turkey. BiologicalDiversityandConservation. 5:2, 70-
72.
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Kitaplar:
Smith A.J.E. 1990. Theliverworts of Britain andlreland. Cambridge UniversityPress.
London.

Kitap boliimii

Ursavas S. Cetin B. 2013. Contributiontothe Moss Flora of Kizildag (Isparta) National
Park in Turkey. CurrentProgress in BiologicalResearch. Silva-Opps M. Editor(s).
Rijeka, Croatia. pp. 41-70.

Web sitesi (Basili degilse):

URLI1. MissouriBotanicalGarden. Website: http://www.tropicos.org/Project/IPCN
[Erisim tarihi: giin.ay.y1l].

URL2. MissouriBotanicalGarden. Website: http://www.tropicos.org/Name/35147246
[Erisim tarihi: giin.ay.y1l].

Tablolar ve Sekiller:
Tim 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 bashik veya lejanti 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 kullanilmahidir. Eger x, p, n, ya da v gibi
semboller kullanilacaksa Word Semboller mentisii kullanilarak eklenmelidir.

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

Resimlerin ¢oziintirliigii 118 piksel/cm den az ve 16 cm genisliginden fazla
olmamalidir. Resimler 1200 dpi ¢oziiniirlikte taranmis ve jpeg veya tiff formatinda
olmalidir.

Grafikler ve semalar 0.5 ve 1 nokta arasinda ki bir ¢izgi agirhig: ile ¢izilmelidir.
Grafikler ve semalar 0.5 ten az veya 1 den fazla ise kabul edilmez. Taranmis haldeki
grafikler ve semalar kabul edilmezler.

Kullanilan verilerin gerekli olmadig1 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 onlart degistirmemiz gerekirse tlizerinde degisiklik
yapilabilmelidir.
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Sekil cizilebilen hangi programi kullaniliyorsaniz kullanin farkli kaydet segenegi
kullanarak *.ai veya *.pdf seklinde kaydedilmesi gerekir. Eger kullandiginiz program
farkli kaydet secenegi yoksa sekil kopyalanip 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 baglik dahil, siitun bagliklar1 ve dipnotlar 16 x 20 cm gegmemeli
ve genisligi 8 cm den kiiclik olmamalidir. Olusturulan sekmesiz veya sekmeli, ¢izilen
cizgiler veya bosluklardaki biitiin tablolar ic¢in liitfen Word’iin "Tablo Olustur"
ozelligini kullanin. Liitfen bilgileri ¢ogaltmayiniz zaten sekiller i¢erisinde sunulmustur.

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

Yazisma adresi:

Makaleler sadece ¢evrimig¢i sistem tizerinden sunulabilir. Diger yazigmalara yonelik
E-mail: anatolianbryology@gmail.com, serhatursavas@gmail.com

Veya

Dr. Serhat URSAVAS Cankir1 Karatekin Universitesi, Orman Fakiiltesi, Orman
Miihendisligi Boliimii, Orman Botanigi Anabilim Dali, AnadoloBriyoloji Dergisi 18200
Cankir/TURKIYE
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