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Methylene blue dye removal using Sphagnum palustre L. Bog-moss as a
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Abstract

In this study, Sphagnum palustre L. Bog-moss (SPM) was used as a reusable and economical biomaterial
for the removal of methylene blue (MB). The effects of different pH, temperature, time, static/shaking
conditions, adsorbent amount and concentration of dye were investigated. We evaluated that moss can
almost completely remove (99.5 %) MB at low (50 mg L") concentration within 1 h, while 85 % dye
removal was observed at approximately higher concentration 500 mg L™". The adsorption isotherm data
were fitted well to the Langmuir isotherm. Furthermore, reusability tests showed that S. palustre could be
used in at least six decolorization steps with high removal efficiency. After the 6" reuse step, the
decolorization rate of the MB was found to be 65 + 0.2 %. As a result, Sphagnum moss could be
applicable for the decolorization due to their versatility and reusability.

Key words: Decolarization, dye, isotherm, moss, reusability

Metilen Mavisi Boyasimin Giderilmesinde Tekrar Kullamilabilir Biyosorbent
Olarak Sphagnum palustre L. Karayosununun Kullamilmasi

Oz

Bu c¢alismada, Sphagnum palustre L. karayosunu (SPM) metilen mavisi (MB) gideriminde tekrar
kullanilabilir ve ekonomik bir biyomateryal olarak kullanilmistir. Farkli pH, sicaklik, zaman, statik /
calkalama kosullari, adsorban miktar1 ve boya konsantrasyonunun boyar madde giderimine etkileri
arastirlmustir. Karayosunu, diisiik konsantrasyon boyar maddeyi (50 mg L") 1 saat iginde neredeyse
tamamini (% 99,5) giderirken, 500 mg L™ yiiksek konsantrasyonu %85 oraminda giderdigi belirlenmistir.
Adsorpsiyon izoterm verilerinin Langmuir izotermi ile uygun oldugu bulunmustur. Bu duruma ilaveten,
tekrar kullanilabilirlik deneyleri S. palustre’nin en az alti renk giderimi isleminde yiiksek giderim verimi
ile kullanildigin1 gostermistir. Altinct tekrar kullanilabilirlik testinde, metilen mavisinin renk giderim
verimi % 65 + 0.2 olarak bulunmustur. Bu sonuglar, ¢ok yonliiliigii ve yeniden kullanilabilirligi nedeniyle
Sphagnum’un renk giderimi uygulamasinda kullanilabilecegini 6nermektedir.

Anahtar kelimeler: Renk giderimi, boyar madde, izoterm, yosun, tekrar kullanilabilirlik
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1. Introduction

Significant amount of wastewater has been
released into the  environment  after
industrialization and urbanization period (Saeed
et al., 2009; Malik, 2014; San Keskin et al.,
2015). Synthetic dyes/pigments in many
industries such as textile, plastics, leather
tanning, paper production, cosmetics, and hair
colorings are major causes of environmental
pollution (Zaghbani et al., 2007; Turabik and
Gozmen, 2013). After dye applications, about 2-
50 % of the dyestuff released into the
environment via industrial wastewater (Atafar et
al., 2010). Even above the concentration of 1 mg
L of dye is enough to be visible by human eye,
in general, textile wastewaters contain 10 to 50
mg L?* of industrial pigments. Dyes affect
photosynthesis  processes and change the
biological cycles. At present, several
technologies such as chemical precipitation, ion
exchange, solvent extraction, membrane
separation and adsorption have been developed
to remove dyes from wastewater (Raghu et al.,
2009; Saeed et al., 2010; Lee et al., 2011;
Kazemi et al., 2013; Ghaedi and Mosallanejad,
2014; Hajati et al., 2014; Soni et al., 2014; Toor
et al., 2015). Adsorption is considered as an
efficient approach due to its low cost, and easy
operation among various other water treatment
methods (Chakraborty et al., 2005; Wang et al.,
2005). Thus, decolorization technologies such as
adsorption are utilized. Several low cost
adsorbents such as sawdust (Garg et al., 2003),
rice husk (Gupta et al., 2009) and ash (Marrakchi
et al., 2017) have been examined on the
possibility study to lower dye concentrations and
used to water treatment.

In this study, synthetic dye methylene blue (MB)
is selected as model contaminants which is used
MB is used as a coloring agent like paper,
cottons, hair, wools and paper stock (Du et al.,
2016) in order to evaluate the sorption efficiency
of the Turkish S. palustre moss from agueous
solutions. Due to its characteristic as a highly
porous, polar material, having cellulose and
lignin as its main components, moss has been
reported as a low cost sorbent for efficient
removal of dye water pollutants (Contreras et al.,
2007; Gupta et al., 2009).

Removal of MB dye was investigated under
batch  conditions  with  various  process
parameters, such as pH of solution, temperature,
static/shaking conditions, adsorbent amount,
concentration and contact time, were considered.
Finally, the reusability of SPM was tested. To
understand the mechanism of dye sorption using

moss as the adsorbent, the sorption data were
tested fitted to a number of isotherm models.

2. Materials and Methods

Sphagnum includes approximately 120 species,
commonly known from boggy wetland habitats
(Daniels and Eddy, 1985). Currently, 24 taxa in
Sphagnum have been recorded for Turkey (Oren
et al., 2017). Sphagnum species in Turkey were
usually known from eastern Black Sea region.
Nevertheless, using blunt-leaved bog moss
(Sphagnum palustre L.) in this research was
collected from the swampy lands near to alpine
meadows at Sogucak plateau, alt. ¢. 1075 m, (40°
36'21" N, 30° 11" 27" E), (1075 m) on 28 May
2015, in Samanli Mountains where extend from
western edge of the Armutlu Peninsula in Yalova
province to Geyve gorge of Sakarya province in
north-western of Turkey. Voucher specimens
were deposited in Ankara Haci Bayram Veli
University, Polath Science and Literature
Faculty, Department of Biology (AHBV BRY
1146).

Batch adsorption experiments were performed in
by shaking the required amount of moss (0.5 g)
with 100 mL MB aqueous solutions, at a 25 + 1
°C. After a specified contact time period,
residual concentration of MB in solution was
spectrophotometrically at A = 665 nm (UV-VIS
Spectrophotometer, Shimadzu) (San et al., 2014).

The decolorization experiments in batch mode
were accomplish at various contact time (0-5
hours), different pH (pH 2-pH 12), different
temperatures vary on 25 °C to 40 °C,
static/shaking conditions such as 0 rpm, 100 rpm,
200 rpm, adsorbent amount of 0.1 g to 2 g and
dye concentrations 50 ppm to 500 ppm. After
inoculation, every 30 minutes, aliquots of the
culture solution were withdrawn and used for
analysis. Experiments were repeated in
triplicates.

Decolorization percentage was calculated from
below formula:

% Decolorization

Initial absorbance value — final absorbance value

X 100

Initial absorbance value

The amount of MB adsorbed by moss, ge (mg g’
1), was calculated by the following equation:

B (Co—Ce)V

qe m
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where C, is initial and Ce is equilibrium
concentrations of dye solution. V is the total
volume of the dye solution, and m is the mass of
moss used (Balan et al., 2009).

When the system is a state of equilibrium,
determining the distribution of MB between
moss surface and the liquid phase is important
for establishing the capacity of the moss. The
adsorption equilibrium data were fitted into four
different isotherm models using Isofit software
(Wagner et al., 2005).

Small moss sample was prepared for SEM
analyses. The samples were coated with 5-10 nm
layer of gold-palladium and analyzed using SEM
microcopy (FEI Instruments, USA).

The reusability of the moss was performed 6
times at 200 rpm and 25 °C for 1 hour. Dye
concentrations were measured at the beginning
(0 h) and at the end of 1 h.

3. Findings
Hemmati et al.,, (2017) used acid modified
Spagnum as a biosorbent for removal of
malachite green. In response to this, S. palustre
was used directly in our studies with no further
preperations.

SEM image of the pore structure of S. palustre is
shown in Figure 1. Due to highly pore structure,
S. palustre has the unique ability to hold up to 20
times its weight in water (Schofield, 2001).
These structures provide moss to extremely large
surface area, and hold water/moisture well.

Figure 1. SEM images of the pore structure of S. palustre collected from Samanli mountains.

Selecting the appropriate pH, contact time,
static/shaking conditions, temperature and
amount of moss for achieving maximum
efficiency in the decolorization of dye by
adsorption might be essential. After 1 h
incubation, pH value effect on dye decolorization
was determined. The experiments were
performed at pH 2.0-12.0. As shown in Fig. 2a,

the lowest uptake yields were observed at pH 2.0
and pH 12, which correspond to strongly acidic
and basic conditions respectively. The maximum
uptake yield was 99.5 % + 0.06 at pH 4. In
addition, decolorization yields were still high at
pH 5 and pH 6. As a result, an initial pH in the
range of 3.0-6.0 was favorable for the dye
removal by the adsorbent.
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The effect of time on the decolorization process
were studied from 15 minutes to 5 hours at 50
mg L™ initial MB at pH 4.0 at 25 °C. As seen in
Figure 2b, the decolorization increased during
the first 1 h and 99.5 = 0.06 % of MB was
removed from the solution at 200 rpm. After 1h,
reached a constant value when equilibrium was
established for both 100 rpm and 200 rpm. For
static condition (0 rpm) equilibrium reach to
constant value after 180 minutes of incubation.
Optimum shaking time found 1h, which was
used for all further adsorption studies. Adsorbent
decolorization ability was significantly enhanced
to 98.8 + 0.06 % for 100 rpm and 99.5 + 0.06 %
for 200 rpm.

Due to direct effect on adsorption process,
temperature is significant physico-chemical
process parameter. The simultaneous
decolorization of MB at different temperatures

such as 25 °C, 30 °C and 40 °C was shown in
Figure 2c. Whereas the percentage of removal
after 1 h was found to be comparatively low at
40 °C, it increased to a higher level at 30 °C and
reaches maximum rate 99.6 + 0.06 % for 25 °C.
Temperature analysis indicates that the
adsorption is an exothermic process (Argun et
al., 2008). When temperature increase adsorptive
forces between the dye and adsorbent surface-
active sites decrease as a result of decreasing the
amount of adsorption. The results of the
dependence of MB adsorption on the amount of
moss was shown in Figure 2d.

Data showed that, there is parallel relationship
between amount of dye and dye concentrations
cause dyes adsorption increased with increasing
the amount of moss. At the end, value reached a
constant value when equilibrium was established.
0.5 g was found to be the optimum amount that

. o ()
%0 | I
80 4
g 70
S 60 4
T 50
E a0 4
& 30 4
g 20 4
10
0 4
pH2 pH3 pH4 pHS pHG pHT7 pHE pHY pH 10pH 11pH 12
)
=
e
(=]
]
=3
[=]
£
Q
o !
® _
O T T T T T T T 1
0 025 05 075 1 125 15 175 2
Amount of moss g/fL

used for all further experiments.

100
90 -
SD 4
S 70 -
s 60
'_; 50 4
g 40
& 30 == rpm
£ 20 4 =100 rpm

=-=200 rpm

Omin  15min  30min  60min 180 min 240 min 300 min

Time

100
90 -
80
70 4
60 -
50 -
40 4
30 4
20 4
10 4

% Removal of MB

25¢C° 0C a0c’

Temperature

Figure 2. The effect of (a) pH (b) contact time and static/shaking conditions (c) amount of moss and (d)
temperature on the decolorization yield of the moss in the 50 mg L™ MB dye.

Initial dye concentration effect on the
decolorization process was explored by using
different dye concentrations such as 50, 100, 250
and 500 mg L™ As given in Figure 3, MB
decolorization was achieved 97.04 = 0.1 %
decolorization at 100 mg L. For 250 mg L™ dye
concentration, the decolorization capacity was

96.23 £ 0.2 %. When dye concentration was
increased up to high concentration as 500 mg L™,
the decolorization capacity was decreased to 85
+ 1.9 %. As it was clearly seen in Figure S1 that
after decolorization process, decolorization
yields of the moss cells were still significantly
higher.
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Figure 3. The effect of initial dye concentration on the decolorization yield of the moss in the 50 mg L™
dye of MB (pH 4; Temp: 25 °C; stirring rate: 200 rpm).

From the point of view of bioremoval research it
was essential to study the reusability of the
microorganisms. Moss dye decolorization
capability was tested for six cycles of reuse
(Figure 4). Figure 4a showed the MB
decolorization efficiency for cycles. At the end
of the first cycles, % removal of dyes was
observed as 96.5 + 0.02 %. For the 3th cycle, the
dyes decolorization decrease to 89.4 = 0.5 %.

The cycle numbers of reusability are a significant
issue for applications. 65.09 + 0.2 % of the dye
decolorization was obtained for the 6" cycle for
MB which suggests that Sphagnum can continue
to decolorization under several cycles of reuse.
For this reason, moss may be use constantly for
decolorization of wastewater. Figure 4b shows
the remaining colors at the end of each

100 1
90 4
80 4
70 4
60 4
50 4
40 A
30 4
20 4

% Removal of Methylene Blue

l.run 2.run 3.run 4.run 5.run 6.run

Initial 1.run 2.run 3.run  4.run 5.run  6.run

reusability experiment.

\ i
[ '

Figure 4. (a) Reusability results of the six cycles of MB decolorization experiments at 50 mg L™ dye
concentrations (b) the photographs of color after reusability experiments.

The Freundlich, Langmuir, Toth and Linear
adsorption isotherm models were used for the
experimental equilibrium sorption analyses and
the best-fit equilibrium model was established
based R? that correspond to linear regression
correlation coefficients. Adsorption isotherms
and their values were listed in Table 1. Results
from these experiments were modelled

adsorption isotherm theories with the Langmuir
model proving to be the more suitable. The
Langmuir isotherm theory presume monolayer
coverage of adsorbate over a homogenous
adsorbent surface (San Keskin et al., 2015).
Similar results was reported by Allen et al.,
(1988).
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Table 1. Dye adsorption Kinetics coefficients of S. palustre for each isotherm model

Material Isotherm Parameters Values Ry” value
Freundlich Kf 0.015 0.97
1/n 0.7
Langmuir Qmax 2.49 0.98
S. palustre b 192
Linear Kp 2.5 %1072 0.92
Toth Qmax 2.15x10° 0.93

4. Result and Discussion

S. palustre moss was utilized as an adsorbent for
the decolorization of methylene blue (MB) from
aqueous solutions as a function of solution pH
value, temperatures, static/shaking conditions,
contact time, adsorbent dose and initial dye
concentrations. Results  obtained from
experiments showed that the highest percentages
of dye removal were attained using moss from
?H 4.0 with MB concentrations below 50 mg L~

S. palustre was chosen as a suitable adsorbent
which have pore structure that was capable of
decolorization of dyes in wastewater. Due to
large usage in textile industry MB was chosen as
the target contaminant. After dye removal
process, moss was reused six cycles and at the
end of the last cycle, ~ 65 % of the MB dye
decolorization capacity was obtained. 6™ cycle
reusability suggest that moss utilized repeatedly
for dye decolorization in wastewater such as
industrial origin.
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Oz

Ciftekoprii ve Karagol Tabiat Parki (Borgka-Atvin)’min epifitik briyofit vejetasyonunun arastirildigi bu
calismada, 2018 yiliin farkli vejetasyon donemlerinde, aga¢ govdelerinden alinan Orneklik alanlarin,
klasik Braun-Blanquet metodu ile degerlendirilmesi sonucunda; Pylaisietum polyanthae sintaksonu
Tiirkiye’den ikinci kez belirlenmistir. Tanimlanan bu sintakson, ekolojik ve floristik acidan analiz
edilerek sunulmustur.

Anahtar kelimeler: Briyofit, Epifitik, VVejetasyon, Pylaisietum polyanthae, Artvin, Tiirkiye.

A Note on Pylaisietum polyanthae Felf. 1941 in Turkey

Abstract

In this study which investigated epiphytic bryophyte vegetation of Ciftekdprii and Karag6l Nature Park
(Borgka-Atvin), the relevés taken from tree trunks in different vegetation periods of 2018 were evaluated
by classical Braun-Blanquet method. Pylaisietum polyanthae syntaxa was determined for second time
from Turkey. This defined syntaxa was presented by ecological and floristic analysis.
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1. Giris

Avrupa-Sibirya, Akdeniz ve Iran-Turan olarak
isimlendirilen ii¢ bitki cografyasi bolgesine sahip
olmast ve iki kita arasinda koprii gorevi
saglamas1 sebebiyle Tirkiye’nin, iklimsel ve
cografik ozellikleri kisa araliklarla
degismektedir. Bu degisim sonucu; orman, dag,
step, sulak alan, kiy1 ve deniz ekosistemlerinin
farkli  formlar1 ve farkli kombinasyonlari
olugsmakta ve bu olusumlar ile birlikte zengin
biyolojik cesitlilik ortaya ¢ikmaktadir
(DKMPGM, 2012). Bu zenginlik, diger bitki
gruplarinda oldugu gibi briyofitler ve dolayisiyla
epifitik briyofitlerde de fazlasiyla goriilmektedir
(Erdag ve Kiirschner, 2017).

Epifitik briyofitler, su diizenleme
mekanizmalarindan yoksun olduklar1 ve sularinin
cogunu yagmurdan ve atmosferik nemden elde
ettikleri igin, Ozellikle degismis mikroiklimlere
egilimlidirler (Barkman, 1958). Mikroiklimelere
bagli  aga¢  gdvdesi  iizerinde  olusan
mikrohabitatlar da, agaclarin tiirine  gore
degiserek farkl epifitik briyofitlerin gelismesine
ve yagamasina imkan saglamaktadir (Schofield,
2001). Bu epifitik briyofitlerden ekolojik
istekleri birbirine yakin olan tiirler ise, bir araya
gelerek  farkli  diizeylerde  sintaksonomik
birimlerin olugmasini saglarlar.

Tirkiye’de epifitik briyofit vejetasyonu ile ilgili
simdiye kadar yapilan ¢aligmalarda, 45 sintakson
belirlenmistir. Bu sintaksonlardan 38’i birlik ve
alt birlik diizeyinde, 7 tanesi ise sintaksonomik
kategorisi belli olmayan komiinite diizeyindedir
(Alatag, 2018). Yapilan bu caligmalar ve
belirlenen  sintaksonlara  ragmen,  epifitk
briyososyolojik zenginligimizi belirleyebilmek
adina daha ¢ok caligmaya ihtiya¢ vardir.

Ciftekoprii ve Karagdl Tabiat Parki’nda (Borgka-
Artvin) yapilan bu calisma ile, Tirkiye’de ilk
olarak Zonguldak’tan (Alatas ve Batan, 2014)

tammmlanmis  olan  Pylaisietum  polyanthae
Felf.1941 birligi, tlkemizden ikinci kez
tamimlanarak,  ilkemiz  epifitik  briyofit
vejatasyonuna bir katki saglanmstir.

1.1 Cahsma Alam

Karadeniz ~ Bolgesinin, Dogu  Karadeniz

Boliimiinde yer alan ve Artvin ilinin Borgka ilge
sinirlar1  igerisinde  bulunan Ciftekoprii  ve
Karag6l Tabiat Parki, Henderson (1961)
kareleme sistemine gore A4 karesi igerisinde yer
almaktadir (Sekil 1). Avrupa-Sibirya fitocografik
bolgesinin ise kolsik zonunda (Angin, 1983)
kalan calisma alani, jeolojik olarak bazalt,
andezit-bazalt ve kirectasi anakayalarindan
olusmaktadir (Eminagaoglu ve ark.,, 2007).
Ayrica, Artvin ilinin en biiyilk akarsuyu olan
Coruh Nehri, ¢alisma alanlarmin arasindan
gegmektedir.

Calisma alan1 ve ¢evresinde; alpin ve subalpin,
kaya, sulak alan, nemli dere ve orman
vejetasyonu gibi farkli vejetasyon tipleri
goriilmesine ragmen en genis sahayr orman
vejetasyonu kaplamaktadir. Orman
vejetasyonunda en yaygin goriilen tiirler; Picea
orientalis (L.) Link, Juglans regia L., Fagus
orientalis Lipsky., Castane sativa Miller., Pinus
sylvestris L., Carpinus betulus L., Alnus
glutinosa L., Corylus avellana L., Populus
tremula L., Ulmus glabra Huds., Salix caucasica

Andersson,  Malus  sylvestris  (L.) Mill.,
Rhododendron ponticum L., Laurocerasus
officinalis Roem. ve Rubus platyphyllos

C.Koch’dir (Eminagaoglu ve ark., 2007; Batan
ve Ozdemir, 2013).

BATUM

K

GURCISTAN 4_

13 4 1
{ -‘/ﬁ

Sekil 1. Henderson (1961) kareleme sistemi ve ¢aligma alaninin haritasi.


https://tr.wikipedia.org/wiki/Carolus_Linnaeus
https://tr.wikipedia.org/w/index.php?title=Johann_Heinrich_Friedrich_Link&action=edit&redlink=1
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https://en.wikipedia.org/wiki/Philip_Miller
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Calisma alaninda, yillik yagis miktar1 ortalama
1735 mm olup yillik ortalama sicaklik ise 12,8
°C’dir. Yilin en sicak ay1 Agustos, en soguk ay1
ise Ocak’tir (URL,1; Sekil 2). Yillik yagis rejim

tipinin SKIY seklinde olmasi, ¢alisma alaninin
oseyanik ikliminin etkisinde, Dogu Karadeniz
Oseyanik Yagis Rejimi II. tipinin etkisinde bir
bolge oldugunu gostermektedir (Akman, 2011).

40 1 199 m 12,8°C 1735 mm r 250
g5t o
~ L 200
< 30 A
2 i
= 2 1 L 150 £
g =
& 20 - >
[ p=1 1]
= - 100 =
E 15 - >.4
=
£ 10 -
@) L 50
5 -
0 L] L] L] Ll Ll T T T T T T O
1 2 3 4 5 6 7 8 9 10 11 12
Avlar —o—Sicaklik —@—Yagis

Sekil 2. Bor¢ka meteoroloji istasyonuna ait ombro-termik iklim diyagrami.

2. Materyal ve Metot
Materyalimizi, 2018 yilinin farkli vejetasyon

cesitli agaclarin taban (0-1m) ve orta (1-1,5-2m)
kisimlarindan alinmis Orneklik alanlar ve bu

donemlerinde, Ciftekoprii ve Karagol Tabiat orneklik  alanlara  ait  briyofit  Ornekleri
Parkinin farkli lokalite ve habitatlarinda bulunan olusturmaktadir (Tablo 1).
] Tablo 1. Lokalitelere ait veriler.
Zl;l::l!::‘lllr(l Lokaliteler Yﬁlzrsﬁ)k lik Agac Tiirii TArih GPS Kordinatlar:
Numarasi
1-6 1 699 A.g., Ug. 06.05.2018 | N 41°23' 32.24" E 41°32'09.55"
7,10 2 584 C.b., F.o. 07.05.2018 | N 41°23' 22.65" E 41°33'20.08"
12 3 450 Cs. 14.07.2018 | N 41°23' 08.10" E 41°33'41.40"
26 4 490 C.b. 15.07.2018 | N 41°22' 58.89" E 41°33'13.85"
27 5 430 Ad. 08.09.2018 | N 41°23' 09.56" E 41°34'06.53"
37-39 6 442 Ag., Pt 09.09.2018 | N 41°23' 28.32" E 41°33'55.30"
42 8 1378 Ag. 22.10.2018 | N 41°23'48.01" E 41°51'12.33"
44 9 1079 Ag. 22.10.2018 | N 41°24' 31.86" E 41°48'49.05"
47 10 836 Ag. 22.10.2018 | N 41°24' 25.15" E 41°47'14.80"

(A.g.; Alnus glutinosa, C.b.; Carpinus betulus, F.o.; Fagus orientalis, C.s.; Castanea sativa, A.d.; Acacia
dealbata, P.t.; Populus tremula ,U.g.; Ulmus glabra )

Orneklik alanlarin segimleri ve boyutlari Braun-
Blanquet (1964) metoduna goére yapilmis olup
bolluk-6rtiis  ¢izelgesi i¢in  ise Frey ve

Kiirschner’in (1991a) briyofitler igin hazirladig:
skala kullanilmustir (Tablo 2).
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Tablo 2. Briyofitler I¢in
Kullanilan Ortiis-Bolluk Cizelgesi

+ <%1 3 % 12,1-25,0
1 % 1,1-6,0 4 % 25,1-50,0
2 %6,1-120 |5 % 50,1-100

Orneklik alanlar klasik Braun-Blanquet (1964)
metoduna gore degerlendirilmistir. Karakteristik
tirlere gore tanimlanan Dbitki  birliginin
isimlendirilmesi ise Weber ve ark. (2000)’e gore
yapilmistir. Briyofit orneklerinin teshisinde ise
gesitli  flora ve revizyon  eserlerinden
yararlanilmigtir  (Hedends, 1992; Lewinsky,
1993; Zander, 1993; Paton, 1999; Plasek, 2015;
Smith, 2004; Lara ve ark., 2016; Kiirschner ve
Frey, 2011). Taksonlarin, habitat egilimleri
(affinite) Draper ve ark. (2003)’e, ekolojik
ozellikleri ise  Dierfen  (2001)’e  gore
diizenlenmistir.

3. Tartisma ve Sonug¢

Calisma alaninda, ¢esitli aga¢ govdelerinden
alman orneklik alanlarin, klasik Braun-Blanquet
metodu degerlendirilmesi sonucunda;
Pylaisietum  polyanthae  Felf.1941  birligi,
Tiirkiye’den ikinci kez tanimlanmustir.

Pylaisietum polyanthae, caligma alaninin 430-
1479 metreleri arasinda agag govdelerinden
alman 9 adet 6rneklik alanla Tirkiye’den ikinci
bulunurken Brachytheciaceae ve Hypnaceae
familyalar1 ise kurakliga kars1t daha hassas olup
bir hali seklinde govdenin diigiikk kisimlarini
sarabilir (Goffinet ve Shaw, 2009). Birlik
karakteristiginin govdenin diisiik kisimlarinda
bulunmasi birligin nem ve 11k faktorlerine gére
yayilis gosterdigini belirtir. Birlikteki ortalama
takson sayis1 7°dir (Tablo 3).

Birlik igerisinde bulunan taksonlarin habitat
egilimlerine bakildiginda; epifitiklerin % 48,
genel olarak tiim  habitatlarda  dagilim
gosterenlerin % 9 ve epifitik-epilitik (fakiiltatif
epifit) olanlarin % 43 oraninda oldugu
goriilmektedir (Sekil 3). Bu durum birligin
karakteristigi ile uyumlu olup sintaksonun
epifitik oldugunu gostermektedir.

Orneklik alanlarda smif karakteristiklerinden;
Frullania dilatata % 89, Radula lindenbergiana
% 70, Leucodon sciuroides % 100 oraninda,
alyans karakteristiklerinden Ulota crispa ise %
89 oraninda temsil edilmektedir. Sinhiyerarsik

kez tespit edilmistir. Birlik ¢aligma alan1 ve agag
gbvdelerinin kuzey yonlerinde yayilis
gostermektedir. Birlikte en fazla tercih edilen
agag Alnus glutinosa’ dir (Sekil 3).

Birligin genel ortiisii % 88 ile % 98 arasinda
degisirken alandaki bitki Ortiisliniin kapalilig1 %
80 ile % 100 arasinda degismektedir. Birligi
olusturan 23 taksondan; 5’i cigerotu, 18’i
karayosunu olup karayosunlarmm 6’s1 akrokarp
12’si  pleurokaptir (Tablo 3). Akrokarp ve
pleurokarp oranlari, ¢aligma alaninda yari kurak
ve nemli habitatlarin bir arada olmasinin yanisira
nemli alanlarin ¢ogunlukta oldugunu da ortaya
koymaktadir.  Nitekim  akrokarplar  kurak,
pleurokarplar ise nemli ve golgeli alanlarin
varligini gosterir.

Birligin karekteristigi higrofit Pylaisia polyantha
yiikksek tekerriire sahip taksonlardan olup
orneklik alanlar igerisinde kaliciligi % 100°diir.
Pylaisia polyantha; epifitik olarak agik ormanlik
alanlar ve asidik ortamlar1 seven bir taksondur.
Calismamizda aga¢ govdelerinin  ¢ogunlukla
alcak kisimlarinda yayilis gostermektedir. Agik
komiinitelerde, Orthotrichaceae, Frullaniaceae ve
Lejeuneaceae familya {iiyeleri kurakliga karst
toleransli olup gdvdenin iist kisimlarinda ve geng
dallarinda

olarak Pylaisietum polyanthae Felf.1941 birligi,
Frullanio dilatatae-Leucodontetea  sciuroidis
Mohan 1978 smifi, Orthotrichetalia Hadac in
Klika and Hadac 1944 ordosu ve Ulotion crispae
Barkman 1958 alyansinin karakteristiklerini
bulundurmasindan dolayr bu sif, ordo ve
alyansa bagli olarak siniflandirilmistir (Tablo 3).

Birligi  olusturan  taksonlarm  asiditesine
bakildiginda, subnétrofit (pH= 5,7-7) taksonlarin
% 52’lik oraniyla ilk, asidofit (pH < 5,7)
karakterli taksonlarin ise %39’luk oraniyla ikinci
sirada oldugu goriilmektedir (Sekil 3). Nem
isteklerine gore, mezofit ve higrofit karakterli
taksonlarin toplam oran1 %91, kserofit karakterli
taksonlarin orani ise %9’dur (Sekil 3). Isik
acisinda ise birlikteki taksonlarin biiyiik bir
cogunlugu sciofit karakterli olup (%70) golgeli
ortamlar1 tercih etmektedirler (Sekil 3). Bu
veriler, birligin ekolojik 0&zellikler agisindan;
mezo-higrofitik karakterli, asidik ve yar1 nétral
golgeli alanlarda yayilis goOsteren bir birlik
oldugunu gostermektedir.
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Tablo 3. Pylaisietum polyanthae Felf.1941

Orneklik alan no: 2 3 4 6 12 5 37 38 42 44 10 7 39 | 47 1 27 26

Yiikseklik (m) 699 | 699 | 699 | 699 | 450 | 699 | 442 | 442 | 1378 | 1079 | 584 | 584 | 442 | 836 | 699 | 430 | 490

Orneklik alan biiyiikliigii (dm?) 12 12 12 12 12 12 12 12 12 12 24 24 12 12 12 12 12

Agacin tiirii Ag [Ag [AQg |Ag |Cs. |Ug|Ag |Ag | Ag. | Ag |Fo. |Cbh | Pt |Ag |Ag | Ad | Ch

Agacin ¢evresi (m) 14 (17 {13 (17|19 15|08 | 16 1,6 15 (16|23 |18 |16 |16 |08 | 17

Alanin yonii K K K K K K K K K K K K K K K K K

Orneklik alanin y6nii K K KD K K K K K KD KD | KD K K K K K K

Ortiis (%) 95 | 88 | 97 | 91 | 90 | 95 | 98 | 88 90 90 88 | 90 | 98 | 90 | 98 | 88 | 90

Kapahilik (%) 90 90 90 90 90 90 90 90 90 90 100 | 100 | 90 | 100 | 90 80 | 100

Taban / Govde T T B T T T B T B B T T T B T B T

Tiir sayis1 8 8 8 9 5 6 6 7 5 5 7 8 8 8 10 7 8

Karakteristik ve ayirtedici tiir

Pylaisia polyantha (Hedw.) Schimp. 2 2 2 2 8 3 4 8 8 8 2 1 1 1 2 1 1

Ulotion crispae alyansinin karakteristik tiirleri

Ulota crispa (Hedw.) Brid. 1 2 2 1 2 2 2 1 2 2 2 2 1 1 2

Metzgeria furcata (L.) Dumort. 1 1 1

Lewinskya striata (Hedw.) F.Lara, Garilleti & Goffinet. 2 1 1 1

Frullania tamarisci (L.) Dumort. 2

Orthotrichetalia ordosu ve Frullanio dilatatae-Leucodontetea sciuroidis simfinin Karakteristikleri

Frullania dilatata (L.) Dumort. 2 1 1 2 2 2 2 2 2 2 2 1 2 2

Radula lindenbergiana Gottsche ex C. Hartm. 1 1 1 1 1 1 2 1 2 1 1 1

Leucodon sciuroides (Hedw.)Schwigr. 3 2 3 3 3 4 4 4 4 4 4 4 5] 4 4 4 4

Lewinskya speciosa (Nees) F.Lara, Garilleti & Goffinet 1 1 2 2 1

Pterigynandrum filiforme Hedw. 2 2 3] 2 2 2 2

Nyholmiella obtusifolia ( Brid.) Holmen & Warncke 1

Orthotrichum pallens Bruch ex Brid. 1

Orthotrichum alpestre Hornsch. Ex Bruch & Schimp. 1

Digerleri

Hypnum cupressiforme Hedw. 3 4 4 3 4 3 3 3 3 3

Hypnum cupressiforme var. filiforme Brid. 3 2 2 2

Sciuro-hypnum populeum (Hedw.) Ignatov & Huttunen 2

Isothecium alopecuroides (Lam. ex Dubois) Isov. 2

Hypnum revolutum (Mitt.) Lindb. 2

Hypnum cupressiforme var. resupinatum (Taylor) 2 2 3

Schimp.

Homomallium incurvatum (Schrad. ex Brid.) Loeske 2 2

Pseudoleskeella nervosa (Brid.) Nyholm 3

Plagiochila asplenioides (L.) Dumort. 2

Platygyrium repens (Brid.) Schimp. 2
Tiirkiye’de  ikinci kez tamimladigimiz  P. alinan  orneklik alanlar ile tanimlanirken,
polyanthae birligimizi, iilkemizde ilk Artvinde yaptigimiz ¢aligmada 7 farkl agac tiirii

tanimlandig1 (Alatas ve Batan, 2014) caligsma ile

karsilastirdigimizda,

Frullania

dilatata,

Leucodon sciuroides, Pterigynandrum filiforme,
Lewinskya striata ve Hypnum cupressiforme gibi
takim ve smif karakteristiklerinin ortak oldugu
goriilmektedir. Zonguldak’ta yapilan ¢aliymada
birlik, sadece Platanus orientalis tzerinden

lizerinden  alman  6rneklik  alanlar ile
tanmimlanmigtir. Habitat egilimleri agisindan ise,
epifitik taksonlarin orani her iki ¢caligmada da ilk
sirada yer almaktadir.

Birligimizi, Romanya’da Goia and Schumacker
(2004), Almanya’da Marstaller (2009) ve
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Rusya’da Baisheva (2000) tarafindan tanimlanan
birlik ile karsilastirdigimizda; Romanya ve
Almanya’da tanimlanan birlik ile alyans, takim
ve sif karakterleri bakimindan Ortiigdiigiinii,
Rusya’daki ile ortligmedigini goriiriiz. Ancak
birligin Rusya’da  kseromezofitik ortamda
tanimlanmasi  birligimizle ortam yoniinden
benzer oldugunu gosterir. Ayrica epifitik olarak
tanimlanan birlik; Tiirkiye’de yapilan
¢alismalarda baskin olan Platanus orientalis L.
ve Alnus glutinosa, Almanya’da Cerasus

mahaleb (L.) Miller., Romanya’da Salix sp. ve
Fagus sp. ve Rusya’da Tilia cordata Mill,
Quercus robur L., Populus tremula L. agaglari

iizerinden tanimlanmustir.  Birligin, farkli
lokalitelerde farkli agaclar tizerinden
tanimlanmasi, lokalitelerin  iklim, ekolojik

ozellikler (nem, 151k, asidite) ve agaglarin kabuk
yapilarinin, birligin tanimlanmasint saglayacak
karakteristik tiirler i¢in benzer sartlar1 tasimasi
ile agiklanabilir.
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Oz
Bu c¢alismada, Bryum argenteum, Imbribryum mildeanum, Ptychostomum imbricatulum (I, 1I),
Ptychostomum moravicum (I, 11, 111) ve Ptychostomum capillare tiirlerindeki okside glutatyon (GSSG) ile

rediikte glutatyon (GSH) miktarlar1 Yiiksek Performansli Sivi Kromatografisi (HPLC) cihaziyla
belirlenmistir. Tiirlerin GSH ve GSSG miktarlar1 sirastyla; Bryum argenteum 232.70 + 13.40 ug/g ve 4,22
+ 1.20 pg/g; Imbribryum mildeanum 135.55 + 6.66 pg/g ve 26.97 + 2.50 ng/g; Ptychostomum
imbricatulum (1) 107.44 + 8.71 pg/g ve 153.05 + 9.85 pg/g; Ptychostomum imbricatulum (1) 207.97 +
13.58 pg/g ve 107.67 + 4.55 ng/g; Ptychostomum moravicum (1) 172.89 + 6.35 ug/g ve 12.53 + 2.59
ug/g; Ptychostomum moravicum (I1) 172.15 £ 6.62 ug/g ve 20.48 + 2.54 pg/g; Ptychostomum moravicum
(1) 176.84 + 6.49 ng/g ve 28.86 + 4.59 pg/g ve Ptychostomum capillare 234.38 + 5.79 ng/g ve 6.58 +
1.91 pg/g olarak belirlenmistir. Bu sonuglar, Bryaceae familyasina ait bu tiirlerin, Glutatyon (GSH ve
GSSG) miktarlar1 bakimindan ¢ok iyi birer kaynak olduklarini gostermistir. Yiiksek glutatyon
iceriklerinden dolay1 bu familya ve tiirlerinin, antioksidan 6zellikte bitkiler olduklar1 ve ¢esitli alanlarda
ham madde kaynagi olarak kullanilabilecekleri sonucuna varilmistir.

Anahtar kelimeler: Briyofit, Bryaceae, Glutatyon, HPLC.

Comparing of Glutathione Levels of Some Bryaceae (Bryophyta) Species

Abstract
In this study, Reduced Glutathione (GSH) and Oxidized Glutathione (GSSG) levels of Bryum argenteum,
Imbribryum mildeanum, Ptychostomum imbricatulum (I, II), Ptychostomum moravicum (I, Il, I11) and

Ptychostomum capillare were determined with High-performance Liquid Chromatography (HPLC). GSH
and GSSG levels of species were determined as Bryum argenteum 232.70 + 13.40 ug/g ve 4,22 £ 1.20
pg/g; Imbribryum mildeanum 135.55 + 6.66 ug/g ve 26.97 + 2.50 pg/g; Ptychostomum imbricatulum (1)
107.44 + 8.71 ng/g ve 153.05 £ 9.85 ng/g; Ptychostomum imbricatulum (1) 207.97 £+ 13.58 pg/g ve
107.67 + 4.55 pg/g; Ptychostomum moravicum (1) 172.89 + 6.35 pg/g ve 12.53 + 2.59 pg/g;
Ptychostomum moravicum (I1) 172.15 + 6.62 pg/g ve 20.48 + 2.54 pg/g; Ptychostomum moravicum (I11)
176.84 + 6.49 ng/g ve 28.86 + 4.59 pg/g ve Ptychostomum capillare 234.38 + 5.79 ug/g ve 6.58 + 1.91
ng/g respectively. These results showed that these bryophyte species belonging to the Bryaceae family
are very good sources of glutathione (GSH and GSSG). Due to their high glutathione content, it has been
concluded that the family and species are antioxidant plants and can be used as raw material in various
fields.

Key words: Bryophyte, Bryaceae, Glutathione, HPLC.
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1.Giris

Fizyolojik aktivitenin dogal iiriinii olan serbest
radikalleri, organizma dogustan kazandigi ¢ok
hassas bir donanimla oksidan-antioksidan denge
olarak tanimlanabilecek bir ¢izgide tutmaya
calisir. Dengenin bozulmas: oksidatif strese yol
acar (Diindar ve Aslan, 1999). Oksidatif stres
sonucu serbest radikaller meydana gelir. Serbest
radikaller bir veya daha fazla ortaklanmamig
elektron iceren atom veya molekiillerdir. Bu
radikaller bir¢ok patobiyolojik olaylarda rol
oynamaktadirlar. Iltihabi hastaliklar, otoimmun
hastaliklar, kanser, radyasyon hasar, goz
rahatsizliklari, yaslanma, Alzheimer hastaligi,
diyabet ve birgok kimyasal maddenin toksisite
gostermesinde  serbest  radikallerin  etkili
olabilecegi belirtilmistir (Cheeseman ve Slater,
1993). Bitkilerde tipki insanlar gibi oksidatif
strese maruz kalmaktadirlar. Oksidatif stresin
zararlarina karsi Dbitkilerde birgok molekiiler
cevap mekanizmalar1 bulunmaktadir. Bitkilerde
stres kosullarina karsi olusan molekiiler cevap
mekanizmalari; makromolekiillerin ve iyonlarin
homeostasisi, koruyucu molekiillerin sentezi,
reaktif oksijen tiirlerinin (ROS) olusumu ve
detoksifikasyon olmak iizere ¢ grupta
toplanabilir. Ayrica bitkilerde strese kars1 verilen
cevaplardan bir digeri ise; diisiik molekiiler
agirlikli  ¢6ziinen maddeler veya ozmolitler
(sekerler, polioller, prolin gibi aminoasitler), 1s1
soku proteinleri (Heatshock) ve LEA proteinleri

(ge¢ embriyogenez bagimli proteinler) gibi farkl
ozel proteinlere dayanmaktadir (Biyik ve ark.,
2012).

Bu koruyucu molekiillerden  birisi  de
glutatyondur.  Glutatyon  (y-glutamilsistein
glisin), organizmada tiyol grubu iceren, diisiik
molekiil agirlikli 6nemli bir tripeptiddir (Nelson
ve Cox, 2000; Shibata ve ark.,, 2003).
Glutatyonlarin,  bitki  dokularinin  sitozol,
endoplazmik retikulum, vakuol, mitokondri,
kloroplast, peroksizom gibi neredeyse biitiin
hiicre kisimlarinda bulunduklart bildirilmistir
(Jimenez ve ark., 1998; Raush ve Wachter,
2005). Glutatyonun; Rediikte glutatyon (GSH) ve
Okside glutatyon (GSSG) olmak iizere birbirine
doniisimli.  iki formu vardir. Glutatyon,
peroksidaz  enzimi tarafindan katalizlenen
reaksiyonla rediikte formdaki glutatyon (GSH)
hidrojen  peroksit veya lipit peroksitlerle
reaksiyona girerek bu molekiillerin
detoksifikasyonunda yer alirken kendisi baska
bir glutatyon molekiililyle disiilfit kopriisii
olusturarak okside glutatyon (GSSG) formuna
doniiglir. Hiicre i¢inde serbest radikallerin
detoksifikasyonunun siirdiiriilmesi ic¢in okside
glutatyonun rediikte formuna geri doniismesi
gerekir. NADPH in kullanildig1 bir reaksiyonla
tekrar glutatyon rediiktaz enzimi ile tekrar
rediikte glutatyon formuna cevrilir (Akkus, 1995;
Onat ve ark., 2002).

Glutatyon Peroksidaz

2GSH + H,0,

> 2H,0 + GSSG

2H,0 + GSSG

NADPH+H+—NADP+

2GSH

Glutatyon Rediiktaz

Briyofitler; kiigiikk boyutlartyla fazla goze
carpmayan, diinya {lizerinde tohumlu bitkilerden
daha fazla yayilis alanina sahip bitkilerdir
(Cangiil, 2010). Su hayatindan karasal habitatlara
gecgiste Oncli olan bu Dbitkiler, diinyadaki
biyolojik ¢esitliligin olusmasinda ¢ok biiyiikk bir
oneme sahiptirler. Evrimsel agidan alglerden ve
mantarlardan daha yiiksek, egrelti ve cicekli
bitkilerden daha ilkel bir seviyede bulunurlar
(Abay ve Kamer, 2010).

Yapilan literatiir taramalarinda Tiirkiye’de
briyofitlerle  yapilan ¢aligmalarin ~ ¢ogunun
briyofloristik oldugu belirlenmistir. Ozellikle
briyofitlerin glutatyon (GSH ve GSSG) igerikleri
ile ilgili caligmalar yok denecek kadar azdir. Bu
caligmada, Bryaceae familyasina ait baz tiirlerin
indirgenmis glutatyon (GSH) ve ylikseltgenmis

glutatyon (GSSG) miktarlar1 belirlenerek, hem
ayni familyaya ait tir karsilastirmalarinin
yapilmast hem de briyofitlerin glutatyon
analizleri ile ilgili yapilacak diger ¢aligmalara
temel olusturulmasi amaglanmistir.

2. Materyal ve Metot

2.1. Materyal

Bu c¢alismada materyal olarak, Elazig ili Baskil
ilgesinin  farkli substrat ve lokalitelerinden
toplanan Bryaceae familyasinin, Bryum
argenteum Hedw., Imbribryum mildeanum (Jur.)
J.R. Spence, Ptychostomum imbricatulum (Miill.
Hal) Holyoak & N. Pedersen (I, II),
Ptychostomum moravicum (Podp.) Ros &
Mazimpaka (1, Il, 111) ve Ptychostomum capillare
(Hedw.) Holyoak & N. Pedersen tiirleri
kullanilmugtir (Tablo 1; Sekil 1).
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Tablo 1. Calismada yer alan Bryaceae tiirleri ve lokalite bilgileri

Familya Tiir Substrat GPS Kaydi Sekil 1
Bryum argenteum Toprak tizeri N 38°27'21. 43", E 038°51'15. 21" a
Imbribryum mildeanum Toprak iizeri N 38°35'45. 17", E 038° 55'31. 45"
Ptychostomum imbricatulum (1) Toprak iizeri N 38°35'45. 17", E 038° 55'31. 45" c

Bryaceae Ptychostomum imbricatulum (I1) Toprak iizeri N 38°2721.43", E 038° 51'15. 21"
Ptychostomum moravicum (I) Toprak tizeri N 38°35'45. 17", E 038° 55'31. 45" d
Ptychostomum moravicum (I1) Toprak iizeri N 38°35'18. 63", E 038° 55'21. 07"
Ptychostomum moravicum (111) Agag govde lizeri | N 38°35'18. 63", E 038° 5521. 07"
Ptychostomum capillare Toprak iizeri N 38°28'37. 34", E 038° 50'20. 55" e

s \-o,\.;‘_‘ s
Bryum argenteum (seffu, 131)m Imbribryum mildeanum (Jur.) J.R. Spence.
(URL1; Sekil, 1b)

¢

Ptychostomum imbricatulum Ptychostomum moravicum
(Miill. Hal.) Holyoak & N. Pedersen. (Sekil, 1c) (Podp.) Ros & Mazimpaka. (Sekil, 1d)

Ptychostomum capillare
(Hedw.) Holyoak & N. Pedersen (Sekil, le)
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2.2. Metot

Materyallerdeki GSH ve GSSG miktarlarinin
tayini igin; briyofit 6rneklerinden yaklasik 0,5
gram tartilarak polietilen tiiplere alinmigtir. Her
bir tiip tizerine 1 mL 0,5 M HCIO, ilave edilerek
karsilastirilmistir. Daha sonra bu 6rneklere 4 mL
saf su ilave edilerek tekrar karistirilarak 4500
rpm de 10 dakika santrifiijlenip asilt1 partikiiller
coktiirilmistiir. Orneklerdeki GSH ve GSSG
miktarlarim1  belirlemek i¢in  santrifiijlenen
stiziintiinlin, st kismindan 20 plL alinarak
HPLC’ye  enjekte  edilmistir. HPLC’de
NUCLEODUR 100-5 C-8 kolonu ve hareketli
faz olarak da ¢oziiciisi % 0,1 HsPO, olan 50
mM’lik  NaClO;  ¢ozeltisi  kullamlmustir.
Hareketli fazin akis hizi: 0,6 mL/dk ayarlanarak
215 nm’de GSH ve GSSG tayin edilmistir
(Dawes ve Dawes, 2000). Numune analizleri CE
1100 Series Merck Hitachi UV Detector L-4000

tipi HPLC  (Yiksek Performansli  Sivi
Kromatografi) cihaziyla yapilmistir.

Calismada kullamilan tim kimyasallar analitik
saflikta olup tiim analizlerde bidistile su
kullanilmastir. Numune miktarlarinin
hesaplamalarinda GSH ve GSSG standart
grafiklerinden faydalanilmistir. Ayrica analizler
ti¢ farkli 6rnek iizerinden paralel yiiriitiilmiis ve
verilerin aritmetik ortalamasi ile standart sapmasi
hesaplanmuistir.

3. Bulgular

Bryaceae familyasinin, Bryum argenteum,
Imbribryum mildeanum, Ptychostomum
imbricatulum (1, 1), Ptychostomum moravicum
(1, 1, 1) ve Ptychostomum capillare tiirlerine ait
HPLC cihaziyla olgiilen glutatyon miktarlari
asagidaki gibidir (Sekil 2, 3; Tablo 2).

Tablo 2. Bryaceae tiirlerine ait GSH ve GSSG miktarlari

Tiir Indirgenmis Glutatyon Yiikseltgenmis Glutatyon
(GSH) (ng/g) (GSSG) (ng/g)

Bryum argenteum 232.70 £13.40 4.22+1.20

Imbribryum mildeanum 135.55+6.66 26.97 £ 2.50

Ptychostomum imbricatulum (1) 107.44 £8.71 153.05 + 9.85

Ptychostomum imbricatulum (11) | 207.97 + 13.58 107.67 +=4.55

Ptychostomum moravicum (1) 172.89 +6.35 12.53 £2.59

Ptychostomum moravicum (I1) 172.15 +6.62 20.48 + 2.54

Ptychostomum moravicum (I11) 176.84 + 6.49 28.86 + 4.59

Ptychostomum capillare 234.38 +£5.79 6.58 + 1,91
4. Tartiyma ve Sonu¢ orman  ekosistemi  igerisindeki  ekolojik
Faydal:  bitkiler, insanoglunun ¢ok eski gorevlerinin yanit sira, ekonomik olarak da
zamanlardan beri ilgisini ¢ekmektedir (Baytop, degerlendirilmesi  diisiiniilmelidir. ~ Ozellikle
1984). Fakat iilkemizde bitkilerden yararlanma giinlimiizde  briyofitlerin;  bahgecilikte, yap1

konusunda yapilan c¢aligmalar, diger iilkelerde
yapilan ¢aligmalarla kargilagtirildiginda yetersiz
oldugu gozlenmektedir. Ulkemizdeki briyofit
zenginligine bakildiginda; sadece briyofitlerin

endiistrisinde, ev ile ilgili gesitli alanlarda, hava
kirliliginin tayininde, ticari iiriinlerin yapiminda,
tipta, eczacilikta ve yiyecek olarak kullanildig
bildirilmistir (Abay, 2006).

300 ~

250 -

200 4

150 -

Miktar (ng/g)

100 -

50 1

Bryum Imbribryum

argenteum mildeanum

Ptychostomum Ptychostomum Ptychostomum Ptychostomum Ptychostomum Ptychostomum
imbricatulum

imbricatulum

moravicum moravicum moravicum capillare

Sekil 2. Bryaceae tiirlerinin GSH miktarlari



Coteli E. Alatag M. Batan N. Hazer Y. 2019. Anatolian Bryol..............coooviiiiiiiiiiiieeen 19

Miktar (ng/g)
2

mGS56

argenteum  mildeanum

Bryum Imbribryum  Pychostonum Ptychostomum Ptychostomum  Ptychostonum Ptychostorum  Ptychostorum
imbricatulum  imbricatulum

fnom@Evicum fomavicum moravicum capillare

Sekil 3. Bryaceae tiirlerinin GSSG miktarlari

Bitkiler, tipki diger canlilar gibi yasadiklar
ortam kosullarindan dolay1 stres ile karsi
kargiyadirlar. Bu stres kosullari sonucu olusan
serbest radikallerin zararlh etkileri, baz1 maddeler
tarafindan azaltilmakta veya tamamen ortadan
kaldirilmaktadir (Karabulut ve Gilay, 2016).
Ozellikle glutatyonun, bitkilerde oksidatif strese
kars1 rolii olan en 6nemli metabolitlerden oldugu
gozlenmistir.  Ayrica  glutatyonun  bitkiler,
hayvanlar ve mikroorganizmalarda en bol
bulunan intraselliiler tiyol oldugu bildirilmistir
(Kidd, 1997). Diger bitki gruplarinda oldugu gibi
briyofitler de kiigiik yapilarina ragmen icerdikleri
birgok sekonder metabolit sayesinde
habitatlarindaki abiyotik ve biyotik etmenlere
karst kendilerini koruyabilmektedirler
(Tiirky1lmaz Unal ve ark., 2017).

Yapilan literatiir taramasinda, briyofitlerde
glutatyon analizi ile ilgili ¢ok fazla c¢alismaya
rastlanilmamis  olup  Atrichum, Dicranum,
Mnium, Polytrichum ve Sphagnum gibi baz
briyofit cinslerinin antimikrobiyal aktiviteye
sahip olduklar1 bildirilmistir (Elibol, 2010; Basile
ve ark., 1999; Glime ve Saxena, 1990). Ayrica,
briyofitlerin yapilarinda antimikrobiyal etkiye
neden olan aromatik bilesikler, terpenoitler ve
yag asitleri bulundugu yapilan arastirmalarda
belirlenmistir. Ancak briyofitlerin yapilarindaki
glutatyon ve miktarlar1 hakkindaki caligmalarin
yok denecek kadar az oldugu gorilmiistiir.
Yapilan bu ¢alisma ile, Bryaceae iiyelerinin GSH
ve GSSG miktarlari, sirasiyla; Bryum argenteum
23270 + 13.40 pg/g ve 4,22 £ 1.20 pg/g;
Imbribryum mildeanum 135.55 + 6.66 pg/g ve
26.97 + 2.50 pg/g; Ptychostomum imbricatulum
(1) 107.44 + 8.71 pg/g ve 153.05 £ 9.85 pg/g;
Ptychostomum imbricatulum (11) 207.97 + 13.58
ug/g ve 107.67 + 4.55 ng/g; Ptychostomum

moravicum (I) 172.89 + 6.35 ug/g ve 12.53 +
2.59 ng/g; Ptychostomum moravicum (I1) 172.15
+ 6.62 ng/g ve 20.48 £ 2.54 pg/g; Ptychostomum
moravicum (I11) 176.84 + 6.49 pug/g ve 28.86 +
4.59 ug/g ve Ptychostomum capillare 234.38 +
5.79 pg/g ve 6.58 = 1.91 ng/g’dir. Yapilan diger
bir ¢alismada ise; Pottiaceae iiyesi Syntrichia
ruralis (Hedw.) F. Weber & D. Mohr. ve
Syntrichia  montana  Nees.  taksonlarinin
indirgenmis glutatyon (GSH) ve yiikseltgenmis
glutatyon (GSSG) miktarlart incelenmis, sirast
ile 81.90 £ 5.68 pg/g, 25.28 £2.28 pg/gile 13.04
+ 1.74 p g/g, 568 = 1.02 pg/g oldugu
bildirilmistir (Coteli ve ark., 2017). Bu veriler,
Pottiaceae familyasina ait tiirlerin glutatyon
miktarlarinin Bryaceae familyasina ait tiirlerin
glutatyon miktarlarindan daha diisiik oldugunu
gostermektedir. Ayrica Bryaceae tiirlerinin
glutatyon miktarlar1 bakimindan zengin igerige
sahip olduklar1 sdylenebilir. Bryaceae tiirlerinin
analiz sonuglarina bakildiginda; toplam GSH ve
GSSG miktarlar1 bakimindan en zengin tiirlin
Ptychostomum imbricatulum tiiriine ait oldugu
tespit edilmistir. Toprak {izerinde alinan bu
tiirin, diger tiirlere oranla daha yiiksek miktarda
GSSG igerdigi belirlenmistir. Ayrica bu tiiriin,
GSSG miktarmin yiiksek olmasimin nedeni,

toplandigi habitatin ozelliklerinden
kaynaklanmig olabilecegi ihtimalini de akla
getirmektedir. Ptychostomum moravicum

tiriiniin ~ glutatyon miktarlarma bakildiginda;
tirtin ~ toplandigr  istasyon ve habitatinda
farkliliklar oldugu tespit edilmistir. Ozellikle
agac govdesi lizerinde toplanan briyofit tiirline
ait glutatyon miktarinin, toprak iizerinden
toplanandan daha fazla oldugu belirlenmistir.
Agac iizerinde toplanan Orneklerdeki yiiksek
glutatyon miktarlarinin, yasadig1 ortamdaki stres
faktorleri ile ilgili oldugu yani tiirin yagamasi
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icin gerekli olan nem kosullarindan uzak olmasi
ile agiklanabilir. Ciinkii genel olarak bitkiler
yasamlar1 boyunca tuzluluk, kuraklik, kirlilik,
nem, sicak, soguk gibi bir¢ok faktorle karsi
karsiyadirlar. Bu faktorler yiiziinden normal
bitylimelerinin ve gelisimlerinin olumsuz yénde
etkilendikleri bildirilmistir (Karabulut ve Giilay,
2016).

Bryum argenteum ve Ptychostomum capillare
tiirlerinin glutatyon miktarlart
karsilastirildiginda; degerlerin birbirlerine yakin
oldugu  belirlenmistir. ~ Ancak  glutatyon
miktarlarindaki kiigiik farkliligin sebebinin; hem
briyofit  tiirlerinin hem de toplandiklar
habitatlarin  farkli olmasindan kaynaklanmig
olabilecegi sdylenebilir.

Sonu¢ olarak; Bryaceae familyasinin; Bryum

argenteum, Imbribryum mildeanum,
Ptychostomum imbricatulum (@, i),
Ptychostomum moravicum (I, 1, 1ll) wve

Ptychostomum capillare tiirlerinin  glutatyon
(GSH, GSSG) miktarlar1 bakimindan zengin
bitkiler olduklar1 s6ylenebilir. Bu familya tiirleri
arasindaki farkliliklarin; Ozellikle briyofitlerin
yetistikleri ortamlardaki nem, rakim ve iklim
kosullarindan  kaynaklanmig olabilecegi ile
aciklanabilir. Yiksek glutatyon igeriklerinden
dolay1r, Bryaceae familyasina ait tiirlerin
antioksidan  Ozellikte  olduklart  ve  bu
Ozelliklerinden  dolayr  gesitli alanlarda
kullanilabilecekleri diisiiniilmektedir.
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Abstract

In this study, the moss flora of Kocagay Delta (Bursa-Karacabey) floodplain forest in Turkey were
investigated in 2017. Three hundred eighty three moss samples, were collected and identified from
Kocagay-Delta. A total of 112 taxa belonging to 25 families and 60 genera were determined. In terms of
taxa number, the riches six families are; Pottiaceae (26), Brachytheciaceae (15), Bryaceae (10),
Hypnaceae (8), Orthotrichaceae (6), Polytrichaceae (5). In terms of genera number, the riches five genera
are; Tortula (7), Hypnum (6), Orthotrichum (6), Weissia (5), Ptychostomum (5). 13 moss taxa are new
record for (A1) square.

Key words: Moss, flora, Bursa, Karacabey, A1, Turkey.

Kocacay Deltas1 Longoz Ormanlarimin (Karacabey-Bursa) Karayosunu Florasi

Oz

Bu ¢alismada, 2017 yillart arasinda Kocagay Deltas1 (Bursa-Karacabey) longoz ormanlarinin karayosunu
floras1 arastirilmistir. Kocagay Deltasindan toplanan 383 karayosunu 6rneginin incelenmesi sonucu; 25
familyaya ve 60 cinse ait 112 takson belirlenmigtir. Taksonlar agisindan en zengin alti familya su
sekildedir; Pottiaceae (26), Brachytheciaceae (15), Bryaceae (10), Hypnaceae (8), Orthotrichaceae (6) ve
Polytrichaceae (5)’dir. Takson sayisi bakimindan en zengin bes cins; Tortula (7), Hyphum (6),
Orthotrichum (6), Weissia (5) ve Ptychostomum (5). 13 karayosunu taksonu A1 karesi i¢in yeni kayittir.
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1. Introduction

Owing to rapid population growth and human
activities, coastal areas have very intensively
been used for tourism, agricultural purposes, the
industry sector, and therefore, they have
deteriorated irreparably. Coastal areas are also
affected by some natural disasters and events,
such as extreme storm waves, tsunamis, tides and
sea level changes. Ecologically, sustainability of
coastal areas is crucial. In particular, lagoon
groups, which are constitute about 13 percent of
the coasts in the world, are very valuable
ecosystems (Sagin, 2010).

Wenger et al. (1990) accentuated the importance
and primacy of the studies to characterize the
useful structures and plant diversity of this forest
owing to decrease in the area for the longoze
forest ecosystem in Europe. Additionally,
wooded wetlands as a forest stock are the
important component to define the bryophyte
biodiversity (Schuck et al., 1994; Kavgaci et al.,
2007; Isin and Ursavas, 2018). Even though
Kocagay Delta is a noteworthy area in terms of
ecosystem variation, no bryo-floristic study have
been conducted in this area until now.

1.1Study area

Kocacay Delta (Karacabey-Bursa-) Floodplain
Forest has an area of 42.000 hectares. Kocacay
Delta, approximately 25 kilometers north of
Bursa-Karacabey, is located on the southern
coast of the Marmara Sea. Delta has a great
importance for the natural life since there are two
shallow lagoons named Dalyan and Arapgiftligi,
floodplain forest, lake, swamp, large sand dunes
in the area (URL1). There is a wildlife
development area (140.000 ha) with hills
covered with deciduous forests in the south of
the delta (Eken et al., 2006). In this wildlife area,
there are Celal Acar Wildlife Rescue and
Rehabilitation Training Center (28.611 ha.),
Karadere-Pheasant Production Station (annual

capacity 5.000) and Orhaneli public hunting area
(4.955 ha). Dalyan and Poyraz lakes, which are
located in the western part of the Delta and have
a total area of 194 hectares, are fed by Malic
Creek. There are also reeds covering 600 ha area,
floodplain forests consisting of ash, alder and
willows spread over an area of 730 hectares, and
a large dune band with a wide variety of flora in
the western part of the Delta (URL2).

Kocagay Delta ecosystem diversity in terms of
importance in Turkey has a place (Figure 1). The
floodplains have many different ecosystems,
including open areas, meadows, pastures, dunes,
especially deciduous and coniferous forest areas.
The vegetation encountered in the area is as
follows: Acer campestre, Alnus glutinosa,
Arbutus unedo, Asplenium scolopendrium,
Cardamine bulbifera, Carpinus orientalis, C.
betulus, Castanea sativa, Centaurium erythraea,
Cistus creticus, Cirsium hypoleucum, Cota
tinctoria, Cornus sanguinea, Corylus avellana
Erica arborea, Ficus carica, Fraxinus
angustifolia, F. ornus, Daphne pontica,
Lavandula pedunculata subsp. cariensis,
Periploca graeca, Paliurus spina-christi,
Sarcopoterium spinosum, Smilax excelsa, Ruscus
aculeatus, Ruscus hypoglossum, Populus alba,
Leucojum  aestivum,  Phillyrea latifolia,
Hypericum calycinum, Hypericum perforatum,
Quercus coccifera, , Q. frainetto, Q. pubescens,
Q. cerris, Vitis sylvestris, Laurus nobilis,
Pistacia terebinthus, Pteridium aquilinum, Pinus
brutia, P. pinea, Styrax officinalis, Viburnum
tinus, Olea eropaea, Calicotome villosa,
Spartium junceum, Osyris alba, Hedera helix,
llex colchica, Prunella vulgaris, Fagus
orientalis, Populus tremula, Laurocerasus
officinalis, Silene compacta, Tilia tomentosa,
Mespilus germanica, Phytolacca americana,
Sambucus nigra, Asplenium scolopendrium,
Sorbus torminalis, Polypodium vulgare, Taxus
baccata, Styrax officinalis.
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Figure 1. The location of the research area (A ) according to the grid system of Turkey (Henderson,
1961), and locality of Weissia multicapsularis (+).

2. Materials and Methods

This study was carry out in Kocagay delta
longoze forest of Turkey in 2017. During the
bryological survey held in the region of Bursa-
Karacabey specimens were collected by S.
URSAVAS and T. KECELI. A total of 383
specimens from 49 locality were collected and
kept in the private Herbarium of Serhat Ursavas
at Cankirn Karatekin University, Faculty of
Forestry. Weisse multicapsularis with this study
were identified as new records for Turkey
(Ursavas and Kegeli, 2018).

The moss samples were scrutinized with Leica
EZ4 HD stereomicroscop and Olympus BX50
light microscope. Identifications ~ were
determined by consulting various keys (Lawton
1971; Crum, 1973; Crum and Anderson, 1981,
Smith, 1980, 2004; Watson, 1981; Pedrotti,
2001, 2006; Heyn and Herrnstadt, 2004; Greven,
2003; Lith, 2006a, 2006b, 2006¢c, 2007, 2008,
2009, 2010).

According to Henderson (1961) grid square,
Kocagay Delta floodplain forests are located in
Al square. Two bryophyte studies have been
carried out in Bursa. The first study; was carried
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out by Cetin (1999) “The Moss Flora of the
Uludag National Park (Bursa/Turkey). The
second study was carried out by Can Gozcii et al.
(2018) “Epiphytic bryophyte vegetation of the
Samanli Mountains (Sakarya-Kocaeli-Yalova-
Bursa) in Northwest Turkey”.

3. Findins

3.1. Abreviations:

m: Second record for Turkish bryophyte flora
*: New record for Al grid square

**: New record for Bursa

U: Collection number for Serhat URSAVAS
Loc: Locality number

3.2. List of collections site

1) Longoz coast, 35T0624870, 4472397,
Fraxinus angustifolia, sand-reeds field, 4 m,
28.04.2017.

2) Longoz-Dalyan lake, 35T0626566, 4472511,
Paliurus spina-christi, sand-reeds and bushes
field, 3 m, 28.04.2017.

3) Longoz-bird observation tower, 3570624120,
4472115, Fraxinus angustifolia, Alnus
glutinosa, reeds and bushes field, 3 m,
29.04.2017.

4) Longoze-northern part, 35T0622245,
4471895, Fraxinus angustifolia, swamp-reeds
field, 5 m, 29.04.2017.

5) Longoze, 35T0621526, 4471631, Fraxinus
angustifolia, Populus alba, openness area, 9
m, 29.04.2017.

6) Dalyan lake, 35T0622123, 4471593,
Fraxinus angustifolia, openness-reeds field, 3
m, 29.04.2017.

7) The inland swamp, 35T0620746, 4471574,
Fraxinus angustifolia, Laurus nobilis,
Paliurus spina-christi, reeds and bushes field,
5m, 29.04.2017.

8) Hayirlar district, 35T0624636, 4463020,
Pinus brutia, Quercus coccifera, Phillyrea
latifolia, Paliurus spina-christi, Arbutus
unedo, Erica arborea, 30 m, 30.04.2017.

9) Ballikaya district, 35T0625443, 4466986,
Paliurus spina-christi, Styrax officinalis,
Arbutus unedo, Quercus coccifera, Laurus
nobilis,  Cornus  sanguinea, Pistacia
terebinthus, 33 m, 30.04.2017.

10)Ekinli district, 35T0628370, 4469124, Tilia
sp., Paliurus spina-christi, Styrax officinalis,
Arbutus unedo, Quercus coccifera, Fraxinus
ornus, Laurus nobilis, Cornus sanguinea,
Carpinus orientalis, Pistacia terebinthus,
Erica arborea, 47 m, 30.04.2017.

11) Arapgciftligi, 35T0629993, 4470062, Fraxinus
angustifolia, swamp-reeds field, 0 m,
01.05.2017.

12)Mesudiye district, 35T0634631, 4470177,
Phillyrea latifolia, Laurus nobilis, Ficus
carica, seaside, 7 m, 01.05.2017.

13)Between Mesudiye and Ballikaya district,
35T0632003, 4470264, 18 m, Pinus pinea,
Fraxinus ornus, Phillyrea latifolia, Styrax
officinalis, Laurus nobilis, wooded area, 18
m, 01.05.2017.

14) South of longoze, 35T0625537, 4469238,
Quercus  cerris,  Quercus  pubescens,
Phillyrea latifolia, Olea eropaea, Paliurus
spina-christi, Styrax officinalis, Arbutus
unedo, Arbutus andrachne,  Quercus
coccifera, Fraxinus ornus, Laurus nobilis,
Cornus sanguinea, Carpinus orientalis,
Pistacia terebinthus, Spartium junceum,
Daphne pontica, Erica arborea, Forest and
Pseudo-maquis, 12 m, 13.06.2017.

15)Bogazkoy district, 35T0623334, 4469115,
Quercus robur, Quercus cerris, Fraxinus
angustifolia, Paliurus spina-christi, Forest
area, 2 m, 13.06.2017.

16)Bogazkoy district, 35T0623150, 4469223,
Fraxinus angustifolia, Populus alba, Quercus
cerris, Crataegus sp., Laurus nobilis, swamp
area, 1 m, 14.06.2017.

17)Bogazkoy district, 35T0623323, 4469347,
Fraxinus angustifolia, Paliurus spina-christi,
bush and grassland area, 0 m, 14.06.2017.

18)Bogazkoy district, 35T0623415, 4469402,
Fraxinus angustifolia, thickets, meadows,
swamps, wetlands, 0 m, 14.06.2017.

19)South of Bogazkdy, 35T0623117, 4468858,
Castanea sativa, Carpinus betulus, Phillyrea
latifolia, Styrax officinalis, llex colchica,
Laurus nobilis, Daphne pontica, Ficus
carica, Forest area, 25 m, 14.06.2017.

20)South of Bogazkdy, 35T0623097, 4468713,
Carpinus betulus, Castanea sativa, Styrax
officinalis, llex colchica, Laurus nobilis,
Daphne pontica, Forest area, 59 m,
14.06.2017.

21)Celal ~ Acar  Wildlife  Rescue and
Rehabilitation Center, Ovakorusu Bear
Shelter, 35T0620431, 4469093, Pinus pinea
plantation forest, 12 m, 14.06, 2017.

22)Sahmelek district, 35T0605896, 4465671,
Carpinus betulus, Fagus orientalis, 459 m,
15.06.2017.

23)Between Sahmelek and Kursunlu district,
35T0607293, 4467186, Fagus orientalis,
Carpinus betulus, Alnus glutinosa, Castanea
sativa, Populus tremula, Erica arborea,
Laurocerasus officinalis, 504 m, 15.06.2017.

24)Between Sahmelek and Kursunlu district,
35T0608350, 4466943, Fagus orientalis,
Carpinus betulus, Castanea sativa, Alnus
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glutinosa, Populus tremula, Erica arborea,
Daphne pontica, 498 m, 15.06.2017.
25)Between Sahmelek and Kursunlu district,
35T0608379, 4466981, Fagus orientalis,
Carpinus betulus, Castanea sativa, Alnus
glutinosa, Populus tremula, Erica arborea,
Daphne pontica, 487 m, 15.06.2017.
26)Between Sahmelek and Kursunlu district,
35T0609283, 4466650, Castanea sativa,
Fagus orientalis, Carpinus betulus, Daphne
pontica, 448 m, 15.06.2017.
27)Between Sahmelek and Kursunlu district,
35T0606795, 4468164, Fagus orientalis
ormani, Daphne pontica, 690 m, 15.06.2017.
28)Between Sahmelek and Kursunlu district,
35T0606758, 4469698, Fagus orientalis

ormani,  Laurocerasus  officinalis,  Ilex
colchica, Sambucus nigra, 769 m,
15.06.2017.

29)Between Sahmelek and Kursunlu district,
35T0607757, 4470829, Fagus orientalis,
Carpinus betulus, Sambucus nigra, 567 m,
15.6.2017.

30)Kursunlu district, 35T0607742, 4471178,
Fagus orientalis, Carpinus betulus, Castanea
sativa, Populus tremula, Erica arborea,
Daphne pontica, Sambucus nigra, 436 m,
15.06.2017.

31)Yenikoy district, 35T0611295, 4472668,
Fagus orientalis, Castanea sativa, Carpinus
betulus, 8 m, 15.06.2017.

32)Yaris  district, 35T0615491, 4462380,
Carpinus betulus, Sorbus torminalis, Daphne
pontica, 389 m, 16.06.2017.

33)Giingormez district, 35T0614686, 4464451,
Fagus orientalis ormani, Quercus cerris,
Quercus.  frainetto, Carpinus  betulus,
Castanea sativa, Sorbus torminalis, Populus
tremula, Erica arborea, Daphne pontica, 461
m, 16.06.2017.

34)Glingormez district, 35T0615160, 4465961,
Fagus orientalis ormani, Carpinus betulus,
Castanea sativa, Sorbus torminalis, Populus
tremula, Erica arborea, Daphne pontica,
Sambucus ebulus, Hypericum calycinum,
Cirsium hypoleucum, 452 m, 16.06.2017.

35)Between Giingérmez and Yaris district,
35T0614729, 4467594, Fagus orientalis
ormani, Carpinus orientalis, Castanea sativa,
Sorbus torminalis, Laurocerasus officinalis,
Erica arborea, Daphne pontica, 472 m,
16.06.2017.

36)Between Gilingdrmez and Yarig district,
35T0614860, 4468612, Fagus orientalis,
Carpinus betulus, Castanea sativa, Sorbus
torminalis, Laurocerasus officinalis, Erica
arborea, Daphne pontica, 454 m, 16.06.2017.

37)Yaris district, 35T0614673, 4469097, Fagus
orientalis  ormani,  Carpinus  betulus,
Castanea  sativa, Sorbus torminalis,
Laurocerasus officinalis, Erica arborea,
Vaccinium arctostaphylos, 491 m,
16.06.2017.

38)Cesme district, 35T0616828, 4461887,
Quercus cerris, Quercus frainetto, Carpinus
betulus, Sorbus torminalis, Erica arborea,
Daphne pontica, Cistus creticus, 387 m,
16.06.2017.

39)Camlica district, 35T0626459, 4463108,
Pinus brutia, Quercus pubescens, Q. cerris,
Phillyrea latifolia, Pistacia terebinthus,
Arbutus unedo, Laurus nobilis, Erica
arborea, Daphne pontica, 46 m, 16.06.2017.

40)Wind Power Plant, 35T0633853, 4467980,
Quercus pubescens, Q. cerris, Q. coccifera,
Phillyrea latifolia, Styrax officinalis, Pistacia
terebinthus, Pyrus elaeagniifolia, Paliurus
spina-christi, Spartium junceum, 309 m,
16.06.2017.

41)Between Bogazkoy and Yenice district,
35T0619771, 4469010, Pinus brutia,
Quercus cerris, Q. frainetto, Q. coccifera,
Acer campestre, Carpinus betulus, Styrax
officinalis, Populus tremula, Paliurus spina-
christi, Erica arborea, Cistus creticus,
Phillyrea latifolia, Pistacia terebinthus,
Arbutus unedo, Laurus nobilis, Erica
arborea, Ruscus aculeatus, 44 m, 17.06.2017.

42)Bayramdere district, 3570618415, 4467705,
Fagus orientalis, Carpinus betulus, Castanea
sativa, Quercus frainetto, Q. cerris, Platanus
orientalis, Alnus glutinosa, Acer campestre,
Styrax officinalis, Populus tremula, Paliurus
spina-christi, Erica arborea, Cistus creticus,
Phillyrea latifolia, Laurus nobilis, Pistacia
terebinthus, Arbutus unedo, Laurus nobilis,
Erica arborea, 166 m, 17.06.2017.

43)Bayramdere dam pond, 35T0617857,
4466964, Fagus orientalis, Carpinus betulus,
Castanea sativa, Quercus cerris, Platanus
orientalis, Laurocerasus officinalis, Acer
campestre, Styrax officinalis, Populus
tremula, Paliurus spina-christi, Erica
arborea, Laurus nobilis, Pistacia terebinthus,
244 m, 17.06.217.

44)Bayramdere dam pond, 35T0617244,
4465671, Quercus cerris, Q. frainetto, Fagus
orientalis, Carpinus betulus, 325 m,
17.06.2017.

45)Cesme district, 35T0617182, 4466355, Fagus
orientalis, Carpinus betulus, Castanea sativa,
Erica arborea, Cistus creticus, 315 m,
17.06.2017.

46)The northern part of Bayramdere,
35T0616657, 4470496, Castanea sativa,
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Carpinus betulus, Fagus orientalis, Platanus
orientalis, Taxus baccata, Corylus avellana,
Styrax officinalis, Laurocerasus officinalis,
Laurus nobilis, Populus tremula, Arbutus
unedo, Erica arborea, Sambucus ebulus, 152
m, 17.06.2017.

47)Bayramdere district, 35T0615043, 4470694,
Fagus orientalis, Castanea sativa, Carpinus
betulus, Platanus orientalis, Ficus carica,
Pteridium aquilinum, Sorbus torminalis,
Erica arborea, 344 m, 17.06.2017.

48)Bayramdere district, 35T0614407, 4471119,
Fagus orientalis, Castanea sativa, Carpinus
betulus, Daphne pontica, 430 m, 17.06.2017.

49)Between Yenikoy and Kursunlu,
35T0613572, 4473027, Laurus nobilis,
Styrax officinalis, 83 m, 17.06.2017.

3.3 Plant list

The bryoploristic list Nomenclature of the
species follows Ros et al. (2013), Plasek et al.
(2015) and Lara et al. (2016).

BRYOPHYTA Schimp.

Polytrichaceae Schwigr.

*Atrichum tenellum (R6hl.) Bruch & Schimp.
Loc: 112, 120, on soil, U2854; U2853;

Atrichum undulatum (Hedw.) P. Beauv.

Loc: 107, 112, on soil, U2852; U2851;
Pogonatum aloides (Hedw.) P. Beauv.

Loc: 107, 112, 114, 118, on soil, U2857; U2856;
U2858; U2855;

**Polytrichum formosum Hedw.

Loc: 112, on soil, U2849;

Polytrichum juniperinum Hedw.

Loc: 129, on rock, U2850;

Funariaceae Schwagr.

Funaria hygrometrica Hedw.

95, 100, on soil, U2835; U2836;

Grimmiaceae Arn.

Grimmia pulvinata (Hedw.) Sm.

Loc: 128, on soil, U2888;

Grimmia trichophylla Grev.

Loc: 122, on concrete, U2890; Loc: 103, 109, on
rock, U2892; U2891;

**Grimmia lisae De Not.

Loc: 103, on rock, U2889;

Schistidium confertum (Funck) Bruch & Schimp.
Loc: 122, on concrete, U2887;

Fissidentaceae Schimp.

**Fjssidens bryoides Hedw.

Loc: 107, 109, 116, 117, 118, on soil, U2897;
U2898; U2896; U2899; U2900;

**Fissidens taxifolius Hedw.

Loc: 103, 107, 125,126, 132, on soil, U2860;
U2862; U2894; U2895; U2893;

*Fissidens viridulus var. viridulus (Sw. ex anon.)
Wahlenb.

Loc: 92, 106, on soil, U2859; U2864;
**Fissidens viridulus var. incurvus (Starke ex
Rohl.) Waldh.

Loc: 113, on soil, U2861;

Ditrichaceae Limpr.

*Ceratodon conicus (Hampe) Lindb.

Loc: 129, on rock, U2903;

Ceratodon purpureus (Hedw.) Brid.

Loc: 128, on rock, U2906;

**Ditrichum heteromallum (Hedw.) E.Britton
Loc: 94, 113, on soil, U2907; U2908;
**Pleuridium subulatum (Hedw.) Rabenh.

Loc: 108, on soil, U2911;

Dicranaceae Schimp.

**Dicranella heteromalla (Hedw.) Schimp.

Loc: on soil, U2902;

*Dicranella subulata (Hedw.) Schimp.

Loc: 112, 118, on soil, U2914; U2913;
Dicranum scoparium Hedw.

Loc: 106, 117, on soil, U2909; U2910;
Rhabdoweisiaceae Limpr.

**Dicranoweisia cirrata (Hedw.) Lindb.

Loc: 126; on oak bark, U3091;

Pottiaceae Schimp.

**Barbula convoluta Hedw.

Loc: 119, on bark, U3064; Loc: 133, on rock,
U3065;

Barbula unguiculata Hedw.

Loc: 94, 133, on soil, U3064; U3067;
Didymodon ferrugineus (Schimp. ex Besch.)
M.O.Hill

Loc: 93, on concrete, U3052;

**Didymodon sinuosus (Mitt.) Delogne

Loc: 92, on soil, U3061; Loc: 117, on bark,
U3060;

**Didymodon tophaceus (Brid.) Lisa

Loc: 105, 115, on soil, U3056;U3057;
**Gymnostomum aeruginosum Sm.

Loc: 118, on log, U3050;

**|_eptobarbula berica (De Not.) Schimp.

Loc: 87, on soil, U3048;

*Stegonia latifolia (Schwagr.) Venturi ex Broth.
Loc: 94, on soil, U3049;

**Syntrichia laevipila Brid.

Loc: 85, 99, 101, on bark, U3076; U3074;
U3075;

*Syntrichia latifolia (Bruch ex Hartm.) Huebener
Loc: 101, on bark, U3045;

**Syntrichia papillosa (Wilson) Jur.

Loc: 99, on bark, U3046;

Syntrichia ruralis var. ruraliformis (Besch.)
Delogne

Loc: 78, on soil, U2803;

**Tortella flavovirens (Bruch) Broth.

Loc: 87, on bark, U3047;

**Tortella squarrosa (Brid.) Limpr.

Loc: 85, on soil, U3051;

*Tortula canescens Mont.
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Loc: 124, rock crevices, U3043;

**Tortula marginata (Bruch & Schimp.) Spruce
Loc: 118, on soil, U3055;

**Tortula muralis Hedw.

Loc: 94, 122, on concrete, U3053; U3054,
**Tortula muralis var. aestiva Brid. ex Hedw.
Loc: 110, 117, on soil, U3077; U3078;

Tortula subulata Hedw.

Loc: 118, on soil, U3058; Loc: 128, on rock,
U3059;

**Tortula truncata (Hedw.) Mitt.

Loc: 87, 95, on soil, U3084; U3083;

*Tortula vahliana (Schultz) Mont.

Loc: 89, on bark, U3044;

**Trichostomum brachydontium Bruch

Loc: 92, 103, 125, on soil, U3089; U3087;
U3085; Loc: 94, 98, on rock, U3086; U3088;
**Weissia brachycarpa (Nees & Hornsch.) Jur.
Loc: 94, 106, 108, 119, on soil, U3080; U3079;
U3081; U3082;

**\Weissia condensa (Voit) Lindb.

Loc: 105, 117, 128, on soil, U3072; U3073;
U3071;

**\Weissia controversa Hedw.

Loc: 91, 104, on soil, U3070; U3069; Loc: 123,
on bark, U3068;

Weissia multicapsularis (Sm.) Mitt.,

Loc: 105, on soil, U3090;

**Weissia rutilans (Hedw.) Lindb.

Loc: 127, 129, on rock, U3063; U3062;
Bryaceae Schwégr.

**Bryum dichotomum Hedw.

Loc: 98, on soil, U2968; Loc: 128, on rock,
U2967;

**Bryum gemmiparum De Not.

Loc: 100, on wet soil, U2962;

**Bryum subapiculatum Hampe

Loc: 87, 117, on soil, U2969; U2963,
Imbribryum alpinum (Huds. ex With.) N.
Pedersen

Loc: 85, 86, 90, 106, on soil, U2977; U2978;
U2979; U2976;

Ptychostomum capillare (Hedw.) Holyoak & N.
Pedersen

Loc: 88, 116, on decayed log, U2987; U2989;
Loc: 108, 111, on soil, U2983; U2990; Loc: 87,
106, 117, U2988, U2986, U2984;
**Ptychostomum imbricatulum (Mill. Hal.)
Holyoak & N. Pedersen

Loc: 93, 88, 123, on soil, U2964; U2973; U2974;
Loc: 106, on bark, U2975;

Ptychostomum pallens (Sw.) J.R. Spence

Loc: 116, on bark, U2965;

**Ptychostomum  pseudotriquetrum  (Hedw.)
J.R.Spence & H.P.Ramsay

Loc: 85, on soil, U2972;

Ptychostomum torquescens (Bruch & Schimp.)
Ros & Mazimpaka

Loc: 93, 117, on soil, U2982; U2981; Loc: 116,
on bark, U2980;

Mniaceae Schwagr.

**Epipterygium tozeri (Grev.) Lindb.

Loc: 104, 131, on soil, U2970; U2971;
**Plagiomnium affine (Blandow ex Funck) T.J.
Kop.

Loc: 109, on rock, U2841;

**Plagiomnium elatum (Bruch & Schimp.)
T.J.Kop.

Loc: 87, 109, on soil, U2844; U2842; Loc: 127,
on rock, U2843;

Plagiomnium undulatum (Hedw.) T.J. Kop.

Loc: 114, on soil, U2840;

Rhizomnium punctatum (Hedw.) T.J.Kop.

Loc: 114, 119, 131, on soil, U2848;
U2847;U2846; Loc: 114, on rock, U2845;
Orthotrichaceae Arn.

Orthotrichum affine Schrad. ex Brid.

Loc: 91, 94, 101, 103, 106, 108, 109, 116, 119,
122, on bark, U2924; U2930; U2926; U2931;
U2929; U2927; U2928; U2925; U2923; U2932;
**QOrthotrichum anomalum Hedw.

Loc: 104, on rock, U2915;

**Qrthotrichum diaphanum Brid.

Loc: 85, 92, 98, on bark, U2922; U2921; U2920;
**Qrthotrichum  lyellii  Hook. & Taylor
(pulvigeria)

Loc: 110, on bark, U2917;

*Qrthotrichum patens Bruch & Brid.

Loc: 89, on bark, U2916;

**Qrthotrichum stramineum Hornsch. ex Brid.
Loc: 87, 99, on bark, U2919; U2918;
Amblystegiaceae G. Roth.
Amblystegium  serpens  var.
(Schimp.) Rau & Herv.

Loc: 101, on bark, U2831;
**Drepanocladus aduncus (Hedw.) Warn

Loc: 85, on soil, U2830;

**|_eptodictyum riparium (Hedw.) Warnst.

Loc: 90, on bark, U2833; Loc: on decayed log,
u2834;

*Campylopus subulatus Schimp. ex Milde

Loc: 106, 121, on soil, U2901; U2912;
*Pseudoleskeella catenulata (Brid. ex Schrad.)
Kindb.

Loc: 125, on soil, U2828;

**Pseudoleskeella rupestris (Berggr.) Hedenis
& L. Soderstr.

Loc: 94, on rock, U2829;

Brachytheciaceae G. Roth.

m Brachythecium capillaceum (F.Weber &
D.Mohr) Giacom.

Loc: 93, on rock, U2995;

Brachythecium rutabulum (Hedw.)Schimp.

Loc: 87, 88, 100, on soil, U3019, U3020; U3018;
**Cirriphyllum crassinervium (Taylor) Loeske
& M.Fleisch.

juratzkanum
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Loc: 104, on rock, U3014; Loc: 130, on log,
U3013;

**Eurhynchium striatum (Hedw.) Schimp.

Loc: 95, on soil, U3000;

**Homalothecium lutescens (Hedw.) H. Rab.
Loc: 90, 99, 119, on bark, U3029; U3026;
U3027; Loc: 130, on rock, U3028;
**Homalothecium  philippeanum
Schimp.

Loc: 106, 126, on bark, U3002; U3003; Loc:
132, U3004;

Homalothecium sericeum (Hedw.) Schimp.

Loc: 93, 118, 128, on bark, U3016; U3015;
u3017;

**Kindbergia praelonga (Hedw.) Ochyra

Loc: 90, 91, on bark, U3040; U3042; Loc: 118,
on decayed log, U3038; Loc: 91, 94, on soil,
U3041; U3036; Loc: 114, 122, on wet rock,
U3039; U3001;

**Microeurhynchium pumilum (Wilson) Ignatov
& Vanderp.

Loc: 93, 94, 126, on soil, U3032; U3035; Loc:
93, on bark, U3034; Loc: 130, on rock, U3031;
**Oxyrrhynchium schleicheri (R.Hedw.) R6ll
Loc: 86, 92, on soil, U3025; U3023; Loc: 103,
on bark, U3024;

**Pseudoscleropodium  purum (Hedw.) M.
Fleisch.

Loc: 92, 125, on soil, U2994; U2999;
**Rhynchostegium confertum (Dicks.) Schimp.
Loc: 98, on bark, U2992; Loc: 103, 127, on rock,
U2993, U2998;

*Sciuro-hypnum starkei (Brid.) Ignatov &
Huttunen

Loc: 92, 123, on soil, U3012, U3011;
**Scleropodium cespitans (Miill. Hal.) L.F.
Koch

Loc: 94, 123, on soil, U3009; U3007; Loc: 93,
127, on rock, U3008, U3010;

**Scleropodium touretii (Brid.) L.F. Koch

Loc: 93, on rock, U3022;

Hypnaceae Schimp.

**Calliergonella cuspidata (Hedw.) Loeske

Loc: 91, on soil, U2832;

**Hypnum cupressiforme Hedw. var.
cupressiforme

Loc: 106, 111, 117, on bark, U2960; U2961;
Loc: 94, on soil, U2956; Loc: 121, 131, on
decayed log, U2958; U2959;

**Hypnum cupressiforme Hedw. var. filiforme
Brid.

Loc: 94, 109, 116, 119, 128, on bark, U2941;
U2945; U2943; U1942; U2944;

**Hypnum cupressiforme Hedw. var. lacunosum
Brid.

Loc: 87, 123, on bark, U2952; U2950; Loc: 90,
on log, U2949; Loc: 117, on soil, U2953;

(Spruce)

**Hypnum cupressiforme Hedw. var.
resupinatum (Taylor) Schimp.

Loc: 87, 106, 110, on bark, U2947; U2948;
U2946;

*Hypnum cupressiforme Hedw. var. subjulaceum
Molendo

Loc: 85, on bark, U2955; Loc: 117, on soil,
U2954;

**Hypnum imponens Hedw.

Loc: 108, on bark, U2940;

m Pseudotaxiphyllum elegans (Brid.) Z.Iwats
Loc: 111, on bark, U2935;

Hylocomiaceae M. Fleisch.

**Ctenidium molluscum (Hedw.) Mitt

Loc: 120, on roil, U2475;

Plagiotheciaceae (Broth.) M. Fleisch.
**Plagiothecium cavifolium (Brid.) Z.lwats.

Loc: 111, 112, on bark, U2938, U2937;
**Plagiothecium laetum Schimp.

Loc: 113, 131, on soil, U2934; U2936;
Cryphaeaceae Schimp.

**Cryphaea heteromalla (Hedw.) D. Mohr

Loc: 92, 99, on bark, U2838; U2839;
Leucodontaceae Schimp.

**Antitrichia curtipendula (Hedw.) Brid.

Loc: 109, 117, on bark, U2991; U2866;
Leucodon sciuroides (Hedw.) Schwagr.

Loc: 87, 90, 99, 100, 113, on bark, U2868;
U2837; U2870; U2867;

Leptodontaceae Schimp.

**_eptodon smithii (Hedw.) F.Weber & D.Mohr
Loc: 89, 93, 99, 126, on bark, U2877; U2875;
U2874; U2878; Loc: 103, on rock, U2876;
Neckeraceae Schimp.

**Alleniella besseri (Lobarz.) S.Olsson, Enroth
& D.Quandt

Loc: 103, 131, on rock, U2872; U2873,;
**Alleniella complanata (Hedw.) S. Olsson,
Enroth & D.Quandt

Loc: 112, on bark, U2879; Loc: 132, on soil,
u2880;

**Neckera pumila Hedw.

Loc: 99, on bark, U2871;

Thamnobryum alopecurum (Hedw.) Gangulee
Loc: 103, 127, on rock, U2883, U2885; Loc:
130, on soil, U2884;

Lembophyllaceae Broth.

Isothecium alopecuroides (Lam. ex Dubois)
Isov.

Loc: 93, on bark, U3006; Loc: 113, on rock,
U3005;

**|sothecium holtii Kindb.

Loc: 108, on rock, U2996; Loc: 111, on bark,
U2997;

Anomodontaceae Kindb.

**Anomodon viticulosus (Hedw.) Hook. &
Taylor

Loc: 131, on rock, U2882;
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4. Results and Discussion

As a results of bryofloristic study in the area; in a
total 112 taxa belonging to 22 families and 60
genera were determined. Among them Weissia
multicapsularis (Sm.) Mitt. (Figure 2) was
recorded the first time from Turkey with the this

study (Ursavas and Kegeli, 2018). And also
Pseudotaxiphyllum elegans (Brid.) Z.lwats and
Brachythecium  capillaceum  (F.Weber &

D.Mohr) Giacom are recorded for the second
time from Turkey.

Furthermore, according to the Henderson
(1961)’s Turkey grid system, 13 of these taxa are
new records for the Al grid square: Atrichum
tenellum (Rohl.) Bruch & Schimp., Ceratodon
conicus (Hampe) Lindb., Campylopus subulatus
Schimp. ex Milde, Dicranella subulata (Hedw.)
Schimp., Fissidens viridulus var. viridulus (Sw.
ex anon.) Wahlenb., Orthotrichum patens Bruch
& Brid., Pseudoleskeella catenulata (Brid. ex
Schrad.) Kindb., Stegonia latifolia (Schwigr.)
Venturi ex Broth., Sciuro-hypnum starkei (Brid.)
Ignatov & Huttunen, Syntrichia latifolia (Bruch
ex Hartm.) Huebener, Tortula canescens Mont.,
Tortula vahliana (Schultz) Mont., Hypnum
cupressiforme Hedw. var. subjulaceum Molendo
(Cetin and Uyar, 1997; Cetin, 1999; Uyar and
Cetin, 2006; Keceli and Cetin, 2006; Oren et al.,
2010, 2012; Kegeli et al., 2012; Ros et al., 2013).

Figure 2. Photo of Weissia multicapsularis (original)

So far, there has been only two bryophyte study
in the province of Bursa (Cetin, 1999 and Can
Gozcii et al., 2018). Bryophyte studies in Bursa
were examined and 69 taxa from these studies
are new records for the Bursa province.

According to Table 1. the richest families in
terms of a number of taxa, respectively, are:
Pottiaceae (27), Brachytheciaceae (15), Bryaceae
(9), Hypnaceae (8), Amblystegiaceae (6),
Orthotrichaceae  (6),  Polytrichaceae  (5),
Mniaceae (5). Tortula (Pottiaceae) is the most
species rich genus in the sutdy area. The present
study compared with the other studies that are
closest to the study area. The comparison of the
floristic studies according to the families is given
in Table 2 and the genus level is given in Table
3.
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Table 1. The distributions of taxa on the family level in the study area

Family
No

Family

The number of genus

Genus

The number of taxa

Brachytheciaceae

11

Brachythecium

N

Cirriphyllum

Eurhynchium

Homalothecium

Kindbergia

Microeurhynchium

Oxyrrhynchium

Pseudoscleropodium

Rhynchostegium

Sciuro-hypnum

Scleropodium

Pottiaceae

10

Barbula

Didymodon

Gymnostomum

Leptobarbula

Stegonia

Syntrichia

Tortella

Tortula

Trichostomum

Weissia

Amblystegiaceae

Amblystegium

Drepanocladus

Leptodictyum

Campylopus

Pseudoleskeella

Polytrichaceae

Atrichum

Pogonatum

Polytrichum

Ditrichaceae

Ceratodon

Ditrichum

Pleuridium

Bryaceae

Bryum

Imbribryum

Ptychostomum

Mniaceae

Epipterygium

Plagiomnium

Rhizomnium

Hypnaceae

Calliergonella

Hypnum

Pseudotaxiphyllum

Neckeraceae

Alleniella

Neckera

Thamnobryum

10

Grimmiaceae

N

Grimmia

Schistidium

11

Dicranaceae

N

Dicranella

Dicranum

12

Leucodontaceae

Antitrichia

Leucodon

13

Orthotrichaceae

Orthotrichum

14

Hylocomiaceae

Ctenidium

15

Plagiotheciaceae

Plagiothecium

16

Cryphaeaceae

Cryphaea

17

Leptodontaceae

Leptodon

18

Funariaceae

Funaria

19

Fissidentaceae

Fissidens

20

Rhabdoweisiaceae

Dicranoweisia

21

Lembophyllaceae

Isothecium

22

Anomodontacea

NG R R N

Anomodon

TOTAL

[o2]
o

NN RN EE NN E RN R A NG NN NN A R E AR RN N R NN G N

[E
N
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Table 2. Comparison with the families in some bryophyte flora studies in Al square.

The Moss Flora Ul MVOSS flora Contribution to Contribution to
. of Kocacay Delta OIEGL The Bryophyte The Bryophyte
Bryophyte Studies Floodplain Floodplain .
Forestin Turkey | Forests National Flora of AtElE G Gl
(2019) Park (2018) European (2008) Thrace (2003)
The The The The
Families number % number % number % number %
of taxa of taxa of taxa of taxa
Pottiaceae 27 24 20 19 33 26.2 46 36.8
Brachytheciaceae 15 13 14 13.3 19 15.1 18 144
Bryaceae 9 8 6 5.7 14 11.1 11 8.8
Hypnaceae 8 7 6 5.7 3 2.4 4 3.2
Amblystegiaceae 6 5.3 2 1.9 5 4 4 3.2
Orthotrichaceae 6 5.3 9 8.6 10 7.9 10 8
Polytrichaceae 5 4.4 9 8.6 4 3.2 4 3.2
Mniaceae 5 4.4 4 3.9 4 3.2 1 0.8
Fissidentaceae 4 4.5 4 3.9 7 5.6 - -
Neckeraceae 4 4.5 2 1.9 3 2.4 - -
Grimmiaceae 4 4.5 4 3.9 5 4 4 3.2
Dicranaceae 4 4.5 2 1.9 2 1.6 4 3.2
Ditrichaceae 3 2.6 2 1.9 5 4 5 4
Leucodontaceae 2 1.7 2 1.9 2 1.6 1 0.8
Plagiotheciaceae 2 1.7 2 1.9 2 1.6 - -
Lembophyllaceae 2 1.7 1 0.9 1 0.8 1 0.8
Hylocomiaceae 1 0.8 - - - - - -
Cryphaeaceae 1 0.8 1 0.9 - - - -
Leptodontaceae 1 0.8 - - - - - -
Funariaceae 1 0.8 4 3.9 1 0.8 1 0.8
Anomodontacea 1 0.8 2 1.9 1 0.8 - -
Rhabdoweisiaceae 1 0.8 - - - - - -

Table 3. Compared with the genus in some bryophyte flora studies in Al square

The Moss Flora The Moss Flora
of Kocacay MY Contribution to Contribution to
B hvte Studi Delta gf Ig(;'elaqa The Bryophyte The Bryophyte
ryophyte studies Floodplain Fore;)tz I\Fl)aiilgnal Flora of Flora of Turkish
Forest in Park (2018) European (2008) Thrace (2003)
Turkey (2019)
The The The The
Families number % number % number % number %
of taxa of taxa of taxa of taxa
Tortula 7 6.2 5 4.8 5 4 15 12
Hypnum 6 5.4 4 3.8 2 1.6 2 1.6
Orthotrichum 6 5.4 9 8.6 9 7.1 9 7.2
Weissia 5 4.4 4 3.8 3 2.4 4 3.2
Ptychostomum 5 4.4 3 2.9 - - - -
Syntrichia 4 3.6 4 3.8 5 4 - -
Fissidens 4 3.6 4 3.8 7 5.6 10 8
Homalothecium 3 2.6 2 1.9 4 3.2 3 2.4
Didymodon 3 2.6 - - - - - -
Bryum 3 2.6 2 1.9 14 11 11 8.8
Dicranella 3 2.6 1 1 1 0.8 2 1.6
Grimmia 3 2.6 3 2.9 2 1.6 3 2.4
Plagiomnium 3 2.6 3 2.9 1 0.8 - -
Brachythecium 2 1.8 4 3.8 3 2.4 3 2.4
Scleropodium 2 1.8 2 1.9 1 0.8 3 2.4
Barbula 2 1.8 2 1.9 1 0.8 2 1.6
Tortella 2 1.8 - - - - - -
Pseudoleskeella 2 1.8 - - - - - -
Atrichum 2 1.8 4 3.8 2 1.6 - -
Polytrichum 2 1.8 3 2.9 2 1.6 1 0.8
Ceratodon 2 1.8 - - - - - -
Alleniella 2 1.8 - - - - - -
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According to Table 2, it is expected that the
families of Pottiaceae and Brachytheciaceae will
share the first two places. The Orthotrichaceae
family is highly represented in the European
continent (9-10), while the Kocagay Delta (6)
remains low (Asia). This may be due to
continental differences or tree species diversity
and age differences.

According to Table 3, there are differences in the
number of taxa determined from research areas.
This can probably be related to the size of the
study areas.
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Oz

Bu galismada, 2016-2017 yillar1 arasinda Balya (Balikesir) Orman Isletme Sefliginin karayosunu florasi
arastirilmistir. Balya Orman Isletme Sefliginden toplanan 288 karayosunu drneginin incelenmesi sonucu;
22 familya ve 54 cinse ait, 103 tiir ve tiir alt1 takson belirlenmistir. Bu taksonlardan 18’i B6 karesi, 10
tanesi ise Balikesir Ili i¢in yeni kayittir. Takson sayis1 agisindan en zengin bes familya; Brachytheciaceae
(22), Pottiaceae (19), Grimmiaceae (10), Bryaceae (8) ve Orthotrichaceae (7)’dir.

Anahtar kelimeler: Briyofit, Karayosunu, Flora, Balya, B6, Balikesir

The Moss Flora of Balya Sub-district Directorate (Balikesir) of Forestry
Abstract

In this study, the moss flora of Balya Sub-district Directorate (Balikesir) in Turkey, were investigated.
Between the years of 2016-2017. 288 moss specimens were collected and identified from Balya Sub-
district Directorate. 22 families, 54 genera, 103 taxa species, subspecies and variety were found. 18 of
these taxa for B6 squares and 10 for Balikesir are new record. In terms of taxa number, the riches five
families are; Brachytheciaceae (22), Pottiaceae (19), Grimmiaceae (10), Bryaceae (8), Orthotrichaceae
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Key words: Bryophyte, Moss, Flora, Balya, B6, Balikesir

* Corresponding author: serhatursavas@gmail.com

© 2019 All rights reserved / Tiim haklar: saklidur.

To cite this article: Cengiz A. Ursavas S. Alatas M. 2019. The Moss Flora of Balya Sub-district Directorate
(Balikesir) of Forestry. Anatolian Bryology. 5:1, 35-44.

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


https://orcid.org/0000-0001-7521-8985
https://orcid.org/0000-0001-5480-5590
https://orcid.org/0000-0003-0862-0258

Cengiz A. Ursavas S. Alatag M. 2019. Anatolian Bryology.............ccommiiniiiinininie e eeeeeveeen .30

1. Giris

Tiirkiye, glineyde Akdeniz, kuzeyde Avrupa-
Sibirya ve doguda Iran-Turan olmak iizere iic
farkli fito-cografik bolgenin kesisim
noktasindadir (Davis, 1975). Bu essiz fito-
cografik konum, farkli iklim, tiplerinin bir
sonucudur (Yicel ve Ezer, 2018). Farkli iklim,
habitat, jeoloji ve toprak g¢esitliligi ekosistem
cesitlilgini beraberinde getirmis ve {ilkemizdeki
biyolojik zenginligi artirmigtir. Bu  yiizden
biyolojik zenginligimiz igerisinde yer alan
briyolojik zenginligimizin biran Once ortaya
¢ikarilmasi gerekmektedir.

Ekosistemlerin en Onemli bilesenlerinden biri
olan briyofitlerin (karayosunlar1) cesitliligini
belirlemeye yonelik calismalar, son yillarda
Tirkiye'de artan bir ivme ile devam etmektedir.
Bu kapsamda, 2018 yilinda Tiirkiye’den verilen
yeni karayosunu kayitlart; Weissia
multicapsularis (Sm.) Mitt. (Ursavas ve Kegeli,
2018); Bryum gemmiferum R. Wilczek &
Demaret ve Atrichum crispum (James) Sull
(Ursavas ve Isin, 2018); Bryum blindii Bruch &
Schimper ve Dicranella crispa (Hedw.) Schimp.
(Batan ve ark. 2018); Pseudephemerum nitidum
(Hedw.) Loeske ve Schistidium confusum

H.H.Blom (Uyar ve ark, 2018)’dur. Bu
taksonlardan  Pseudephemerum  Tiirkiye’den
kaydedilen ilk cins olma ozelligine sahiptir.
Ayrica, Weissia multicapsularis Asya kitasindan
ilk defa kayd1 verilmis 6nemli, nadir ve hasas bir
tiirdiir.

Bu calismada, Tiirkiye’nin briyogesitliligini
ortaya ¢ikartmak amaciyla, Balya (Balikesir)
Orman Isletme Sefligi’nin karayosunu florasi
cikartilmistir.  Yaymlandigi taktirde {iilkemiz
briyofit zenginligine katki saglayacaktir.

1.1 Calisma alam

Balya Orman Isletme Sefligi, 39° 40' 01"- 39°
58' 11" Kuzey Enlemleri ile 27° 27' 02", 27° 44'
32" Dogu Boylamlar1 arasinda yer almaktadir
(Sekil 1). Balikesir il merkezine yaklasik 63 km
uzaklikta olan ¢alisma alami, Henderson (1961)
kareleme sistemine gore ise B6 karesi igerisinde
bulunmaktadir. Plan tinitesinin deniz
seviyesinden yiiksekligi 100 m (dogu simirinda
Koca Cay boylari) ile 679 m (bat1 sinirt iizerinde
Manastir Tepe) arasinda degismektedir. Genel
alani, 19.833,6 ha ormanlik, 24.547,5 ha orman
dig1 alan olmak tizere toplam 44.381,1 ha’dir
(Anonim, 2018).
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2. Materyal ve Metot

Aragtirma  materyalini, 2016-2017  yillart
arasinda caligma alanmin 30 farkli lokalite ve
habitatindan toplanan karayosunu drnekleri
olusturmaktadir. Ornekler, Leica EZ4 HD
steriomikroskop ve Olympus BX50 151k
mikroskobu ile teshis edilmistir. Orneklerin
teshislerinde ise, ¢esitli flora eserleri ve katalok
caligmalarindan yararlamlmigtir (Lawton 1971;
Crum and Anderson, 1981; Smith, 2004;
Watson, 1981; Pedrotti, 2001, 2006; Heyn and
Herrnstadt, 2004; Greven, 2003; Liith, 2006a,
2006b, 2006¢, 2007, 2008, 2009, 2010).

Bitki listesinin olusturulmasinda Ros et al.
(2013), Plasek et al. (2015) ve Lara et al.
(2016)’na gore son giincel literatiir takip
edilmigtir.

2.1 Arastirma alanmindaki lokaliteler

1) Balya-Yenice yolu, 36 T 548000-4400952,
Quercus infectoria, Paliurus spina-christi,
Taslik, Ziraat, 360 m, 18.07.2016.

2) Balya-Yenice yolu, 36 T 547082-4400554,
Juniperus oxycedrus, Pinus nigra subsp.
pallasiana, Quercus infectoria, 300 m,
18.07.2016.

3) Doganlar koyi, 36 T 545256-4405083,
Juniperus oxycedrus, Quercus frainetto,
Pinus nigra subsp. pallasiana, 490 m,
18.07.2016.

4) Calova Koyii, 36 T 544819-4407055, Pinus
nigra subsp. pallasiana, Juniperus oxycedrus,
Salix alba, Populus nigra, 245 m,
18.07.2016.

5) Derekoy Koyii Yardop Sahasi, 36 T 543504-
4409539, Quercus infectoria, Pinus nigra
subsp. pallasiana, Pinus brutia, Juniperus
oxycedrus, 350 m, 18.07.2016.

6) Derekoy Koyl Dereici  Mevkii, 36 T
540892-4410822, Pinus nigra  subsp.
pallasiana, Quercus infectoria, Juniperus
oxycedrus,300 m, 18. 07. 2016.

7) Derekoy Koyl Derei¢i Mevkii, 36 T 542359-
4411300, Quercus infectoria, Juniperus
oxycedrus,  Paliurus  spina,  Arbutus
andrachne, 300 m, 18.07.2016.

8) Darideresi Koprii Mevkii, 36 T 549580-
4393714, Pinus brutia, Quercus infectoria,
Juniperus oxycedrus, Arbutus andrachne,
350 m, 15.09.2016.

9) Domuzharmani Mevkii, 36 T 550925-
4393652, Quercus infectoria, Pinus nigra
subsp. pallasiana, Juniperus oxycedrus,
Arbutus andrachne, 350 m, 15.09.2016.

10)Medrese Koyii Su Toplama Cukuru, 36 T
551968-4393598, Pinus nigra  subsp.
pallasiana, Juniperus oxycedrus, Populus

nigra., Salix alba, Arbutus andrachne, 300 m,
15.09.2016.

11) Domuzharmani Mevkii Yardop Sahasi, 36 T
549623-4393652, Pinus nigra, Juniperus
oxycedrus, Arbutus andrachne, 350 m,
15.09.2016.

12) Akbas Koyii Mevkii, 36 T 544564-4387528,
Pinus nigra subsp. pallasiana,Quercus
infectoria, Juniperus oxycedrus, Arbutus
andrachne, 300 m, 15.09.2016.

13)Kocaavsar Deresi, 36 T 550272-4391845,
Pinus nigra subsp. pallasiana, Quercus
infectoria, Juniperus oxycedrus, 350 m,
15.09.2016.

14)Kocaavsar-Hacihiiseyin Koyt arasi, 36 T
554689-4391843, Juniperus oxycedrus, 350
m, 15.09.2016.

15) Alidemirci Mevkii (Dere igi), 36 T 557862-
4397832, Quercus infectoria, Paliurus spina-
christi, Taslik, Ziraat, 350 m, 15.09.2016.

16)Bedeller Mevkii, 36 T 555303-4398932,
Juniperus oxycedrus, Quercus infectoria,
Pinus pinea, 450 m, 15.09.2016.

17)Akgal Kule- Meteoroloji Istasyonu, 36 T
553154-4399308, Juniperus oxycedrus, Pinus
pinea, Pinus brutia, Arbutus andrachne, 630
m, 15.09.2016.

18)Kadikdoy Mevkii, 36 T 551759-4402830,
Juniperus oxycedrus, Pinus pinea, Pinus
brutia, Arbutus andrachne, 126 m,
15.09.2016.

19)Kadikdoy Mevkii (Dere i¢i), 36 T 552222-
4403652, Platanus orientalis, 120 m,
15.09.2016.

20)Kozlu Cesmesi Mevkii, 36 T 553215-
4408559, Pinus brutia, Pinus pinea,
Juniperus oxycedrus, Quercus infectoria,
260m, 15.09.2016.

21)Oren Koyl Mevkii, 36 T 556633-4412267,
Pinus brutia, Pinus pinea, Taslikl, kayalikli,
acik alan, 363 m, 15.09.2016.

22)Manyas Baraji Mevkii, 36 T 557258-
4413654, Pinus brutia, Pinus pinea, Taglikl,
kayalikli, agik alan, 133 m, 15.09.2016.

23)Orhanlar Koyt Mevkii (Dere igi), 40° 38'
39.343" N 33° 38' 00.944" E, Platanus
orientalis, 155 m, 15.09.2016.

24)Mancilik Koyi Mevkii, 36 T 546490-
4416254, Quercus infectoria, Salix alba,
Platanus orientalis,181 m, 15.09.2016.

25)Karadag Koyi Mevkii, 36 T 544321-
4411488, Pinus nigra, Pinus brutia, Quercus
infectoria, 288 m, 15.09.2016.

26)Karadag Koyi Kule Yolu Mevkii, 36 T
545948-4410372, Pinus nigra  subsp.
pallasiana, Pinus brutia, Quercus infectoria,
Arbutus andrachne, 300 m, 15.09.2016.
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27)Karadag Koyl Mevkii, 36 T 544294-
4411356, Pinus nigra subsp. pallasiana,
Pinus brutia,Quercus infectoria, 300 m,
15.09.2016.

28)Calova Koyii-Karadag Koyi, 36 T 547884-
4408113, Pinus nigra subsp. pallasiana,
Pinus brutia,Quercus infectoria, Arbutus
andrachne, 250 m, 15.09.2016.

29)Calova Koy Mevkii(Dereigi), 36 T 546114-
4404596, Pinus nigra subsp. pallasiana,
Pinus brutia,Quercus infectoria, Arbutus
andrachne, 250 m, 15.09.2016.

30)Degirmendere Koyii Mevkii, 36 T 549915-
4417298, Pinus nigra subsp. pallasiana,
Pinus brutia,Quercus infectoria, Arbutus
andrachne, 300 m, 15.09.2016.

3. Bulgular

2016-2017 yillar1 arasinda Balya (Balikesir)
Orman Isletme Sefliginde, alanin karayosunu
florasini belirlemek adina yapilan bu ¢aligma ile,
22 familya ve 54 cinse ait, 103 tiir ve tiir alt1
takson belirlenmistir. Bu taksonlardan 10 tanesi
Balikesir ili, 18 tanesi ise Henderson (1961)
kareleme sistemine gore B6 karesi i¢in yenidir.
Floristik listenin verilmesinde bazi kisaltmalar
kullanilmustir (*, B6 karesi i¢in yeni kayit; **,
Balikesir ili i¢in yeni kayit; U, Serhat
URSAVAS i¢in herbaryum numarasi; C, Ayse
CENGiz i¢in herbaryum numarasi, Loc., lokalite
numarast).

3.1 Bitki listesi

NECKERACEAE

Alleniella complanata (Hedw.) S.Olsson, Enroth
& D.Quandt (Syn: Neckera complanata (Hedw.)
Huebener)

6. Loc., agac iizeri, U3095; 7. Loc., agag lizeri,
C1,

Thamnobryum alopecurum (Hedw.) Gangulee
6. Loc., kaya iizeri, U 3098; 6. Loc., kaya iizeri,
C2;

ANOMODONTACEAE

Anomodon attenuatus (Hedw.) Huebener

20. Loc., toprak tizeri, C3; 29. Loc., toprak tizeri,
U3099;

Anomodon viticulosus (Hedw.) Hook. & Taylor
7. Loc., kaya tizeri, U 3100; 9. Loc., kaya tizeri,
C4,

LEUCODONTACEAE

Antitrichia curtipendula (Hedw.) Brid.

6. Loc., kaya tizeri, U3101; C5; 27. Loc., toprak
iizeri, U3102; C6;

*Leucodon immersus Lindb.

18. Loc., agag iizeri, U3227; C7,

Leucodon sciuroides (Hedw.) Schwigr.

3, 19, 27, Loc., Agac lzeri, U3103; U3228;
U3105; C8; C9; C10; 17, Loc., kaya dizeri,
U3104; C11;

Nogopterium gracile (Hedw.) Crosby &
W.R.Buck (Syn: Pterogonium gracile (Hedw.)
sSm.)

4, 8, 29, Loc., kaya tzeri, U3106; U3107;
U3108; C12; C13;

POTTIACEAE

Barbula convoluta Hedw.

29, Loc., toprak iizeri, U3109; C14; C15;
Barbula unguiculata Hedw.

18, Loc., toprak iizeri, U3110; C16;

*Cinclidotus fontinaloides (Hedw.) P.Beauv.

25, Loc., kaya iizeri, U3141; C17;

Dialytrichia mucronata (Brid.) Broth.

7, Loc., kaya tizeri, U3256;

*Didymodon cordatus Jur.

8, Loc., toprak iizeri, U3111;

*Didymodon nicholsonii Culm.

6, Loc., toprak iizeri, U3112; C18; 8, 15, Loc.,
kaya iizeri, U3113; U3114; C19; C20;
Didymodon vinealis (Brid.) R. H. Zander

4, 19, Loc., kaya catlagi, U3115; 3118; C21,;
C22; 5, Loc., beton iizeri, U3116; 15, Loc., agac
tizeri, U3117;

Gymnostomum aeruginosum Sm.

5, Loc., beton iizeri, U3312; C23; 22, Loc., agac
tizeri, U3119;

Syntrichia laevipila Brid.

4, Loc., kaya iizeri, U3120;

Syntrichia ruralis (Hedw.) F.Weber & D.Mohr
1, 25, Loc., kaya iizeri, U3121; 3122; C22; C23;
**Syntrichia virescens (De Not.) Ochyra

27, Loc., agag lizeri, U3123; C24;

Tortella squarrosa (Brid.) Limpr. (Syn:
Pleurochaete squarrosa (Brid.) Lindb.)

2, Loc., kaya tzeri, U3124; 12, Loc., toprak
tizeri, U3125; C25;

*Tortula brevissima Schiffn.

1, Loc., kaya iizeri, U3126;

**Tortula inermis (Brid.) Mont.

15, Loc., toprak iizeri U3127;

Tortula muralis Hedw.

3, 18, 24, Loc., kaya iizeri, U3128; U3130;
U3131; C26; C27; 5, Loc., beton iizeri U3129;
Tortula muralis var. aestiva Brid. ex Hedw.

19, Loc., kaya tizeri, U3132;

Tortula subulata Hedw.

1, 25, Loc., kaya tizeri, U3133; U3137; C28; 2,
14, Loc., toprak tizeri, U3134; U3136; C29; C30;
5, Loc., agag iizeri, U3135;

Trichostomum brachydontium Bruch

4, Loc., toprak iizeri, U3138; C31; 6, Loc., kaya
tizeri, U3139;

**Trichostomum crispulum Bruch

11, Loc., toprak tizeri, U3140;
BARTRAMIACEAE
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Bartramia pomiformis Hedw.

3, 8, Loc., toprak iizeri, U3142; U3145; 3, 6,
Loc., kaya tizeri, U3143; 3144; C32;
**Philonotis caespitosa Jur.

25, Loc., kaya tizeri, U3146;

**Philonotis seriata Mitt.

25, Loc., kaya tizeri, U3147;
BRACHYTHECIACEAE

Brachytheciastrum velutinum (Hedw.) Ignatov
& Huttunen

3, Loc., toprak iizeri, U3148;

Brachythecium albicans (Hedw.) Schimp.

23, Loc, agag lizeri, U3149; C33;

Brachythecium rutabulum (Hedw.) Schimp.

3, 4, Loc., toprak tizeri, U3150; U3151; C34; 7,
Loc., kaya iizeri, U3152;

Brachythecium salebrosum (Hoffm. ex F.Weber
& D.Mohr) Schimp.

5, Loc., toprak iizeri, U3153;

Cirriphyllum crassinervium (Taylor) Loeske &
M.Fleisch.

8, Loc., agag lizeri, U3154;

Eurhynchiastrum pulchellum (Hedw.) Ignatov
& Huttunen

28, Loc., toprak tizeri, U3155;

Eurhynchium striatum (Hedw.) Schimp.

3, Loc., agag iizeri, U3156;

**Homalothecium aureum (Spruce) H.Rob.

1, Loc., kaya iizeri, U3157; 5, Loc., agac tizeri,
U3158; 12, Loc., toprak iizeri, U1359; C35;
Homalothecium lutescens (Hedw.) H.Rob.

4, Loc., toprak tizeri, U3160; C37; 9, Loc., kaya
uzeri, U1361; C36
**Homalothecium
Schimp.

1, 20, Loc., agag tizeri, U3162; U3163; C38
Homalothecium sericeum (Hedw.) Schimp.

1, 23, 27, Loc., agag lizeri, U3164; 3167; 3168;
4, Loc., kaya ¢atlagi, U3165; C39; 17, Loc., kaya
tizeri, U3166; C40;

Kindbergia praelonga (Hedw.) Ochyra

3, Loc., toprak iizeri, U3169; 3, Loc., kaya {izeri
U3170;

Microeurhynchium pumilum (Wilson) Ignatov
& Vanderp. (Syn: Eurhynchium pumilum
(Wilson) Schimp.)

5, 28, Loc., toprak iizeri, U3171; U3172; C41,;
10, Loc., agag iizeri, U3173;

Oxyrrhynchium hians (Hedw.) Loeske

8, Loc., aga¢ iizeri, U3174; 10, Loc., toprak
tizeri, U3175; C42;

Rhynchostegiella tenella (Dicks.) Limpr.

6, Loc., toprak iizeri, U3176;

*Rhynchostegium alopecuroides (Brid.)
AJ.E.Sm. (Syn: Rhynchostegium lusitanicum
(Schimp.) AJ.E. Sm.)

5, Loc., agag tizeri, U3186;

Rhynchostegium confertum (Dicks.) Schimp.

philippeanum  (Spruce)

22, Loc., torpak iizeri, U3179; C43;
Rhynchostegium murale (Hedw.) Schimp.

3, Loc., toprak tizeri, U3180; C44; 8, Loc., agac
tizeri, U3181;

Rhynchostegium riparioides (Hedw.) Cardot

22, Loc., kaya iizeri, U3182;

*Sciuro-hypnum starkei (Brid.) Ignatov &
Huttunen (Syn: Brachythecium starkei (Brid.)
Schimp.)

12, Loc., toprak iizeri, U3183; C45;
Scleropodium cespitans (Wilson ex Miill.Hal.)
L.F.Koch

24, Loc., agag lizeri, U3184;

Scleropodium touretii (Brid.) L.F.Koch

5, Loc., toprak iizeri, U3185;

BRYACEAE

Bryum argenteum Hedw.

1, Loc., kaya catlagi, U3187,

Imbribryum  alpinum  (Huds. ex With.)
N.Pedersen (Syn: Bryum alpinum Huds. ex
With.)

25, Loc., kaya tizeri, U3188; C46;

*Imbribryum mildeanum (Jur.) J.R.Spence
(Syn: Bryum mildeanum Jur.)

19, Loc., toprak iizeri, U3189; C47;
Ptychostomum capillare (Hedw.) Holyoak &
N.Pedersen (Syn: Bryum capillare Hedw.)

1, Loc., kaya tizeri, U3190; C48; 1, 19, 21, Loc.,
agag, lizeri, U3191; 3194; 3195; 5, Loc., beton
izeri, U3192; 12, Loc., toprak iizeri, U3193;
C49;

*Ptychostomum  imbricatulum  (Miill.Hal.)
Holyoak (Syn: Bryum caespiticium Hedw.)

3, 25, Loc., kaya tizeri, U3196; U3197; C50;
Ptychostomum  pseudotriquetrum  (Hedw.)
JR.Spence & H.P.Ramsay (Syn: Bryum
pseudotriquetrum (Hedw.) P. Gaertn. et al.)

4, Loc., toprak iizeri, U3198; C51;
Ptychostomum torquescens (Bruch & Schimp.)
Ros & Mazimpaka (Syn: Bryum torquescens
Bruch & Schimp)

2, Loc., toprak tizeri, U3199; C52; 10, Loc., agag
tizeri, U3200;

DITRICHACEAE

*Ceratodon conicus (Hampe) Lindb.

1, Loc., toprak flizeri, U3206; 25, Loc., kaya
tizeri, U3207; C53;

Ceratodon purpureus (Hedw.) Brid.

1, 2, 19, 25, Loc., kaya tizeri, U3208; U3209;
U3212; U3213; C54; C55; 14, 17, Loc., toprak
tizeri, U3210; U3211; C56;

*Ditrichum flexicaule (Schwégr.) Hampe

28, Loc., toprak iizeri, U3214,
HYLOCOMIACEAE

Ctenidium molluscum (Hedw.) Mitt.

7, Loc., kaya tizeri, U3279; C56;
DICRANACEAE

**Dicranella varia (Hedw.) Schimp.



Cengiz A. Ursavas S. Alatag M. 2019. Anatolian Bryology............ccccvnnininiiiiniceecncneeeeenenn .40

15, 22, Loc., toprak iizeri, U3215; 3216; C57;
Dicranum scoparium Hedw.

30, Loc., toprak tizeri, U3217; C58;
RHABDOWEISIACEAE

Dicranoweisia cirrata (Hedw.) Lindb.

2, 13, 30, Loc., agag tizeri, U3218; U3219; 3220;
C59; C60;

FISSIDENTACEAE

Fissidens bryoides Hedw.

3, Loc., kaya ftizeri, U3221; 3. Loc., kaya iizeri,
C61,

Fissidens taxifolius Hedw.

7, Loc., kaya iizeri, U3222; 7, Loc., toprak tizeri,
U3223; C62;

FUNARIACEAE

Funaria hygrometrica Hedw.

10, 12, Loc., toprak tizeri, U3225; U3226; C63;
GRIMMIACEAE

Grimmia decipiens (Schultz) Lindb.

1, 2, 8, 25, Loc., kaya iizeri, U3229; U3230;
U3231; 3232; C64 C65;

*Grimmia dissimulata E.Maier

4, 25, Loc., kaya tizeri, U3233; U3234; C66;
*Grimmia donniana Sm.

1, Loc., kaya {izeri, U3235; C67,

Grimmia laevigata (Brid.) Brid.

2, 25, 26, Loc., kaya iizeri, U3236; U3237;
U3238; C68; C69;

**Grimmia lisae De Not.

8, Loc., kaya iizeri, U3239;

Grimmia pulvinata (Hedw.) Sm.

1,18, Loc., kaya lizeri, U3240; U3242; C70; C71,;
4, Loc., toprak iizeri, U3241;

Grimmia trichophylla Grev.

2, 3, 11, 14, 16, 19, 25, 26, Loc., kaya iizeri,
U3243; U3244; U3245; U3246; U3247; U3248;
U3249; U3250; C72; C73; C74;

Schistidium apocarpum (Hedw.) Bruch &
Schimp.

7, 9, 24, Loc., kaya fizeri, U3251; U3252;
U3253; C75;

Schistidium confertum (Funck) Bruch &
Schimp.

6, Loc., kaya tizeri, U3254;

*Schistidium trichodon (Brid.) Poelt

21, Loc., kaya tizeri, U3255;
HEDWIGIACEAE

Hedwigia ciliata (Hedw.) P.Beauv.

26, Loc., kaya iizeri, U3257; C76;
HYPNACEAE

Hypnum cupressiforme Hedw. var.
cupressiforme

2, 6, Loc., kaya tizeri, U3258; 3263; C77; 3, 5,
11, 21, Loc., agag tzeri, U3259; U3262; U3264;
U3266; 3, 5, 17, 30, Loc., toprak tizeri, U3260;
U3261; U3265; U3267; C78; C79;

Hypnum cupressiforme Hedw. var. lacunosum
Brid.

1, 2, Loc., agag iizeri, U3268; 3270; 2, 30, Loc.,
kaya tizeri, U3269; 3271; C80;

Hypnum cupressiforme Hedw. var. resupinatum
(Taylor) Schimp.

2, 3, 5, 27, 30, Loc., agag tizeri, U3272; 3273;
3274; 3275; 3276; 14, Loc., kaya iizeri, U3278;
C81; C82;

*Hypnum jutlandicum Holmen & E.Warncke

2, Loc. Toprak iizeri, U3277;
LEMBOPHYLLACEAE

Isothecium alopecuroides (Lam. ex Dubois)
Isov.

6, Loc., agag tizeri, U3177;

*Isothecium holtii Kindb.

5, Loc., toprak iizeri, U3178;
LEPTODONTACEAE

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

7. Loc., agag iizeri, U3097; 16. Loc., kaya iizeri,
U3096;

PSEUDOLESKEACEAE

*Lescuraea patens Lindb.

8, Loc., kaya lizeri, U3280;

MNIACEAE

Plagiomnium affine (Blandow ex Funck)
T.J.Kop.

3, Loc., toprak iizeri, U3302;

Plagiomnium elatum (Bruch & Schimp.)
T.J.Kop.

3, Loc, toprak iizeri, U3303;

Plagiomnium undulatum (Hedw.) T.J.Kop

6, 28, Loc., toprak tizeri, U3304; U3306; C91; 8,
Loc., kaya tizeri, U3305;

Pohlia cruda (Hedw.) Lindb.

8, 13, 19, Loc., toprak iizeri, U3201; 3203; 3204;
C92;

*Pohlia elongata Hedw.

8, Loc., toprak iizeri, U3202;

Pohlia wahlenbergii var. calcarea (Warnst.)
E.F.Warb

5, Loc., toprak iizeri, U3205;
ORTHOTRICHACEAE

Lewinskya affinis (Schrad. ex Brid.) F.Lara,
Garilleti & Goffinet (Syn: Orthotrichum affine
Schrad. ex Brid).

1,2,5,6,12,15, 18, 20, 21, 24, Loc., agag lzeri,
U3281; U3282; U3283; U3284; U3285; U3286;
U3287; U3288; U3289; U3290; C83; C84; C85;
Lewinskya rupestris (Schleich. ex Schwigr.)
F.Lara, Garilleti & Goffinet (Syn: Orthotrichum
rupestre Schleich. ex Schwigr.)

20, Loc., kaya iizeri, U3291; C86;

**|_ewinskya striata (Hedw.) F.Lara,Garilleti &
Goffinet (Syn: Orthotrichum striatum Hedw.).

1, Loc., agag tizeri, U3292; C87; 4, Loc., kaya
tzeri, U3293;

Orthotrichum anomalum Hedw.

9, 13, 21, Loc., kaya tizeri, U3294; 3295; 3296,
Orthotrichum cupulatum Hoffm. ex Brid.
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7, 16, 20, Loc., kaya iizeri, U3297; 3298; 3299;
C88;

Orthotrichum diaphanum Schrad. ex Brid.

23, Loc., agag tizeri, U3300;

Pulvigera lyellii (Hook. & Taylor) Plasek,
Sawicki & Ochyra (Syn: Orthotrichum lyellii
Hook. & Taylor).

5, Loc., agag tizeri, U3301; C90;
POLYTRICHACEAE

Polytrichum juniperinum Hedw.

25, Loc., kaya tizeri, U3307; 30, Loc., toprak
tizeri, U3308; C93;

Polytrichum piliferum Hedw.

1, 8, Loc., kaya tizeri, U3309; U 3311; C95; 1,
Loc., toprak tizeri, U3310; C94,

4. Tartisma ve Sonu¢

Calisma alaninda toplanan Orneklerin teshis
edilmesi sonucu 22 familya, 54 cinse ait, 103 tiir
ve tiir alt1 takson tespit edilmistir.

Tespit edilen taksonlar igerisinde 18 takson
Henderson (1961) kareleme sistemine gore B6
karesi igin yeni kayittir (Leucodon immersus
Lindb., Cinclidotus fontinaloides (Hedw.)
P.Beauv., Didymodon cordatus Jur., Didymodon
nicholsonii Culm., Tortula brevissima Schiffn.,
Rhynchostegium alopecuroides (Brid.)
AJ.E.Sm., Sciuro-hypnum starkei (Brid.)
Ignatov & Huttunen, Imbribryum mildeanum
(Jur.) J.R.Spence, Ptychostomum imbricatulum

(Schwigr.) Hampe, Grimmia dissimulata
E.Maier, Grimmia donniana Sm., Schistidium
trichodon (Brid.) Poelt, Hypnum jutlandicum
Holmen & E.Warncke, Isothecium holtii Kindb.,
Lescuraea patens Lindb., Pohlia elongata
Hedw.).

Balikesir ilinde simdiye kadar gerceklestirilmis
i briyofit flora calismasi ve bir yeni kayit
bulunmaktadir. Bunlardan ilki; Erdag ve
Yaymtas (1999) tarafindan yaymlanan “Bati
Tirkiye Karayosunu Florasina Bir Katki: Kaz
Dag1 (Balikesir, Tiirkiye) Karayosunu Floras1”
ikincisi, Abay ve Ursavas (2005) tarafindan
gerceklestirilen  “Degirmenbogazi  (Manyas,
Balikesir) Yoresi Karayosunlart (Musci)” ve
iiciinciisii ise Oren ve ark. (2007) tarafindan
gerceklestirilen  “Erdek, Bandirma, Manyas
(Balikesir-Tiirkiye) bolgesi Briyofit florasi”dir.
Balikesir ilinden verilen tek yeni kayit ise; Erdag
ve Kiirschner (2002) tarafindan gergeklestirilen
“Orthotrichum rivulare Turn. (Orthotrichaceae,
Bryopsida), a hygrophytic species new to the
bryophyte flora of Turkey and Southwest Asia.
With a key to the Turkish Orthotrichum
species.”isimli asartirmadir. Arastirma alanindan
tespit edilen taksonlarin Balikesir ilinde 6dnceden
gerceklestirilmis olan bu g¢aligmalarin familya
diizeyindeki kiyaslamasi Tablo 1 ‘de verilmistir.
Arastirma alanda bir takson ile temsil edilen
familyalar listeye eklenmemistir. Tespit edilen

(Mdall. Hal) Holyoak, Ceratodon conicus taksonlarin familya dagilimlari Tablo 2 de
(Hampe) Lindb., Ditrichum flexicaule verilmistir.
Tablo 1. Balikesir ilinde yapilmig briyofit caligmalarinin familyalara gore kiyaslanmasi
Balya Orman .. - Erdek, Kaz Dag
. JIoN Degirmenbogazi Bandirma, .
Isletme Sefligi (Balikesir,
. S (Manyas, Manyas -
Bryofit (Balikesir) . M . Tiirkiye)
Balikesir) Yoresi (Balikesir-
Calhismalar Karayosunu . . Karayosunu
Karayosunlar Tiirkiye) bolgesi
Florasi . Florasi
(2019) (2005) Briyofit floras: (1999)
(2007)
Familyalar Takson % Takson % Takson % Takson %
sayisi sayisi sayisi sayisl
Brachytheciaceae 22 21.3 16 21.6 23 17.2 27 194
Pottiaceae 19 18.4 20 27.0 20 14.9 25 17.9
Grimmiaceae 10 9.7 4 54 8 6.0 15 10.7
Bryaceae 8 1.7 4 54 7 5.2 9 6.4
Orthotrichaceae 7 6.8 4 5.4 7 5.2 6 4.3
Mniaceae 6 5.8 4 5.4 3 2.2 7 5.0
Leucodontaceae 4 3.9 2 2.7 2 1.5 4 2.8
Hypnaceae 4 3.9 3 4.0 6 4.5 6 4.3
Bartramiaceae 3 29 - - 2 15 3 2.6
Ditrichaceae 3 29 - - 2 15 2 14
Fissidentaceae 3 2.9 1 1.3 6 45 4 2.8
Neckeraceae 2 1.9 - - 2 1.5 4 2.8
Dicranaceae 2 1.9 1 13 2 1.5 3 2.1
Anomodontaceae 2 1.9 - - 1 0.7 - -
Polytrichaceae 2 1.9 2 2.7 4 3.0 4 2.8
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Tablo 2. Arastirma alanindaki taksonlarin familya dagilimlari

Familya no

Familya

Cins sayisi

Cinsler

Takson sayisi

Brachytheciaceae

13

Brachytheciastrum

1

Brachythecium

Cirriphyllum

Eurhynchiastrum

Eurhynchium

Homalothecium

Kindbergia

Microeurhynchium

Oxyrrhynchium

Rhynchostegiella

Rhynchostegium

Sciuro-hypnum

Scleropodium

Pottiaceae

Barbula

Cinclidotus

Dialytrichia

Didymodon

Gymnostomum

Syntrichia

Tortula

Trichostomum

Tortella

Bryaceae

Bryum

Imbribryum

Ptychostomum

Orthotrichaceae

Lewinskya

Orthotrichum

Pulvigera

Leucodontaceae

Antitrichia

Leucodon

Nogopterium

Grimmiaceae

Grimmia

Schistidium

Neckeraceae

Alleniella

Thamnobryum

Bartramiaceae

Bartramia

Philonotis

Mniaceae

Plagiomnium

Pohlia

10

Dicranaceae

N

Dicranella

Dicranum

11

Ditrichaceae

Ceratodon

Ditrichum

12

Anomodontaceae

Anomodon

13

Hylocomiaceae

Ctenidium

14

Rhabdoweisiaceae

Dicranoweisia

15

Fissidentaceae

Fissidens

16

Funariaceae

Funaria

17

Hedwigiaceae

Hedwigia

18

Hypnaceae

Hypnum

19

Lembophyllaceae

Isothecium

20

Pseudoleskeaceae

Lescuraea

21

Polytrichaceae

Polytrichum

22

Leptodontaceae

N RS

Leptodon

RO NCY Y N [N Y I O 0 N O 1 Y P P PO PN ST I Y T [ 2] EN] TS Y PSRN PR FOC F) NS O TN PN Y 'S, 1 FOU) N 0 P PR RO 1 NCY I [N P R IR ) NG PSRy R FRRS PO

Toplam

(o2}
Iy

Toplam

103

42
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Tablo 1’den de anlagilacagi ilizerine Balikesir
ilinde gerceklestirilen briyofit ¢aligmalarinda ilk
4 sirada aym familyalar (Brachytheciaceae,
Pottiaceae, Grimmiaceae, Bryaceae) yer almistir.
Bu her ne kadar beklenen bir sonug¢ gibi
gorlinsede, alandaki akrokarp taksonlarin sayica
iistiin olmas1 Balikesir ilinin kurak ve yar1 kurak
bir bdlgede yer aldiginin bir gostergesidir.

Tesekkiir: Bu c¢aligmanin arazi ¢alismasi
esnasinda bizlere ara¢ temin edip, eslik eden;
Balikesir Orman Bolge Miidiirliigii, Balikesir
Orman Isletme Miidiirliigii, Balya Orman Isletme
Sefligi personeline tesekkiir ederiz.
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Oz

Bu ¢alismada, Tirkiye’nin 6nemli subasar ormanlarindan birisi olan Kocagay Deltast Longoz Ormaninin
cigerotu ve boynuzotu c¢esitliligi aragtirilmigtir. Arastirma sahasinda farkli vejetasyon donemlerinde yapilmis
arazi ¢aligmalar1 sonucunda toplanmis olan 75 cigerotu 6rneginin teshisleri yapilarak 13 familyaya ait 14 cins ve
bu cinslere ait 16 tiir tespit edilmistir.
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Contributions to the Liverwort and Hornwort (Marchantiophyta and
Anthocerotophyta) Flora of Kocagay Delta (Karacabey-Bursa) Floodplain Forest

Abstract

In this study, the liverwort and hornwort diversity of Kocagay Delta Floodplain Forest that is one of important
floodplain forests and wetlands of Turkey was investigated. 75 liverwort specimens were collected in the
fieldwork that carried out during different vegetation periods. Totally, 16 taxa belonging to 13 families and 14
genera were determined.
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1. Giris

Hizli niifus artisi ve insan faaliyetlerinin asir1
artmasi nedeniyle kiy1 bolgeleri turizm ve tarimsal
amaclar icin yogun bir sekilde kullanilmistir.
Ozellikle sanayi sektdriinde kullanilan bu alanlar
ileride onarilamaz bigimde doganin bozulmasina
sebep olmuglardir. Kiy1 bélgeleri; ozellikle asirt
riizgar sebebi ile olusan dalgalar, tsunamiler,
gelgitler ve deniz seviyesi degisimleri gibi bazi
dogal afetlerden oldukga fazla etkilenmektedirler.
Ekolojik olarak, kiy1 bolgelerinin siirdiiriilebilirligi
cok onemlidir. Ozellikle, diinyadaki kiyilarin
yaklasik yiizde 13'inii olusturan lagiin gruplari ¢ok
degerli ekosistemlerdir (Sagin, 2010).

Wenger ve arkadaglari, (1990), Avrupa'daki subasar
orman ekosistemi alanindaki azalma nedeniyle, bu
orman alanlarindaki faydali yapilarin ve bitki
gesitliligini bir an Once ortaya ¢ikartmak igin
yapilacak ¢aligmalarin  6nemini ve Onceligini
vurgulamistir.  Ayrica, ormanlik  alanlardaki
biyolojik zenginligi ortaya c¢ikarmanin en etkili
yontemi olarak ormanlik sulak alanlardaki, briyofit
biyogesitliligini ortaya ¢ikarmak bunun en 6nemli
bilesenlerinden birisidir (Schuck ve ark, 1994,
Kavgaci ve ark, 2007; Ism ve Ursavas, 2018).
Kocagay Deltast ekosistem degisimi agisindan
onemli bir alan olmasina ragmen, bugiine dek bu
alanda hicbir cigerotu ¢aligmast yapilmamistir. Bu
nedenle, Tirkiye’'nin en  Onemli  subasar
ormanlarindan biri olan Kocagay Deltasi Longoz
Ormani ¢aligma alani olarak seg¢ilmistir.

1.1 Calisma alam

Ekosistem ¢esitligi bakimindan Kocagay Deltast
Tiirkiye’de onemi bir yere sahiptir (Sekil 1). Taskin
alanlar, aciklik alanlar, ¢ayir, mera, kumul alanlar,
Ozellikle yaprakli ve ibreli ormanlik alanlardan
olugsmak iizere ¢ok farkli ekosistemleri bir arada
bulundurmaktadir. Alanda gézlemlenen bitki Ortiisii
su sekildedir: Acer campestre L., Alnus glutinosa
(L.) Gaertn.,, Arbutus wunedo L., Asplenium
scolopendrium L., Cardamine bulbifera (L.) Crantz,
Carpinus orientalis Mill., C. betulus L., Castanea
sativa Mill., Centaurium erythraea Rafn., Cistus
creticus L., Cirsium hypoleucum DC., Cota tinctoria
(L)) J.Gay, Cornus sanguinea L., Corylus avellana
L., Erica arborea L., Ficus carica L., Fraxinus
angustifolia Vahl., F. ornus L., Daphne pontica L.,
Lavandula pedunculata subsp. cariensis (Boiss.)

Upson & S.Andrews, Periploca graeca L., Paliurus
spina-christi Mill., Sarcopoterium spinosum (L.)
Spach, Smilax excelsa L., Ruscus aculeatus L.,
Ruscus hypoglossum L., Populus alba L., Leucojum
aestivum L., Phillyrea latifolia L., Hypericum
calycinum L., H. Perforatum L., Quercus coccifera
L., , Q. frainetto Tenn, Q. pubescens Willd., Q.
cerris L., Vitis sylvestris C.C.Gmel., Laurus nobilis
L., Pistacia terebinthus L., Pteridium aquilinum (L.)
Kuhn, Pinus brutia Tenn, P. pinea L., Styrax
officinalis L., Viburnum tinus L., Olea eropaea L.,
Calicotome villosa (Poir.) Link, Spartium junceum
L., Osyris alba L., Hedera helix L., llex colchica
Pojark., Prunella vulgaris L., Fagus orientalis
Lipsky, Populus tremula L., Laurocerasus
officinalis M.Roem, Silene compacta Fisch., Tilia
tomentosa Moench, Mespilus germanica L.,
Phytolacca americana L., Sambucus nigra L.,
Asplenium scolopendrium L., Sorbus torminalis (L.)
Crantz, Polypodium vulgare L. ve Taxus baccata L.

Kocagay Deltast Longozu (Niliifer Deltast) 42.000
hektarlik bir alana sahiptir. Kocagay Marmara
Denizi'ne dokiiliir, daha c¢ok Susurluk Cay1 diye
bilinir. Mustafakemalpasa Cay1, Apolyont (Uluabat)
Golii'nii besledikten sonra Susurlu Cayi ile birlesir,
kisa bir mesafe sonra Manyas Goéli'nden salinan
sular Karacabey Ilgesi'nin dogusunda Susurluk
Cayi'na katilir, Buradan itibaren denize dokiilene
kadar Kocagay adini alir. Batisinda Dalyan G6li ve
dogusunda Arapgiftligi Golleri yer almaktadir.
Susurluk Irmagi'nin olusturdugu delta, gél, bataklik,
kumul ve longoz ormanlarmi olusturmaktadir.
Deltanin bati yarisinda, toplam alani1 194 ha olan ve
Mali¢ Deresi tarafindan beslenen Dalyan ve Poyraz
golleri, 600 ha alan kaplayan sazliklar, 730 hektarlik
bir alana yayilmig disbudak, kizilaga¢ ve sogiitlerden
olusan subasar ormanlar ve ¢ok cesitli floraya sahip
genis bir kumul band1 bulunmaktadir (URL1).

Ayrica, Delta'min giineyinde, yaprak doken ve
herdem yesil ormanlarla kapli tepeleri olan bir yaban
hayat1 gelistirme sahasi (140.000 ha) yeralmaktadir
(Eken ve ark. 2006). Bu yaban hayati gelistirme
alaninda; Celal Acar Yaban Hayati Kurtarma ve
Rehabilitasyon Egitim Merkezi (28.611 ha.),
Karadere-Siiliin Uretim Istasyonu (yillik kapasite
5.000) ve Orhaneli halk avi alam (4.955 ha)
bulunmaktadir (URL2).
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Sekil 1. Arastirma alaninin sinirlart ve Henderson (1961) kareleme sistemine gore arastirma alaninin konumu

2. Materyal ve Metot

Bu ¢aligmanin materyalini, Marmara Bolgesi’nde
yer alan Bursa ili, Karacabey ilgesi smuirlari
icerisinde Marmara Denizinin sinirinda yer alan
Kocagay Deltast Longoz Ormandan farkli
lokalitelerinden 2017 yilinda yapilan arazi
calismalar1 sonucunda toplanmis olan cigerotu ve
boynuzotu o6rnekleri olusturmaktadir. Kocagay
Deltast Longoz Ormani smirlari igerisindeki
farkli mevkilerden (Sekil 2), 0-770 m arasindaki
yiiksekliklerde bulunan toplam 49 istasyondan
75 bitki Ornegi toplanmistir. Arastirma alani,
Henderson (1961) kareleme sistemine gére Al
karesinde yer almaktadir.

Orneklerin ilk énce dogal ortaminda fotograflart
cekilmisgtir. Daha sonra her bir &rnek igin
fotograf numaralar1 etiket tizerine kaydedilmistir.
Fotograflarin ¢ekilmesinde Nikon coolpix P610
marka/model fotograf makinesi kullanilmustir.
Ornekler bulunduklari ortamdan (kaya, tas, agac,
kiitik, toprak iizeri, vb.) yapilarina zarar
vermeyecek sekilde genis agizli bir bigak
yardimi ile alinmigtir. Alinan Grnekler iizerinde
istasyon numarasi, toplandigi habitat ve substrat

vb. bilgilerin oldugu etiketler ile birlikte gecici
olarak posetlere konulmustur. Posetlerdeki
toplanan bitkiler daha biiyiik plastik torbalarda
muhafaza edilmis ve bu sekilde laboratuvara
getirilmistir. ~ Araziden  getirilen  &rnekler
laboratuvarda dogrudan giines 15181 ve hava
akimi olmayacak sekilde serilerek kurutulduktan
sonra zarflanarak teshise hazir hale getirilmistir.
Teshisleri  yapilacak  ornekler  zarflarindan
dikkatli bir sekilde c¢ikarilarak preparatlar
hazirlanmistir. Hazirlanan bitki preparatlari farkli
bliylitmelerde 151k mikroskobunda  (Leica
DM500) ve binokiiler stereo mikroskopta (Leica
EZ4D) incelenerek temel floristik eserler (Smith,
1990; Paton, 1999) yardimiyla teshisleri
yapilmigtir. Ayn1 zamanda incelenen her bir
ornegin mikroskobik fotograflar1 bilgisayara
baglantili Leica ICC50 kamera sistemi ile
fotograflanmistir. Familya ve taksonlarin otorleri
icin “Phylogeny and Classification of the
Marchantiophyta” adli eserden yararlanilmistir
(Crandall - Stotler et al., 2009). Taksonlarin
bulundugu karelerin tespitinde ise Ozenoglu
Kiremit ve Kegeli'nin (2009) kontrol listesinden
yararlanilmustir.



3. Bulgular
3.1. Arastirma alanindaki istasyon bilgileri
1. Kocagay Deltast sahil, 35T0624870, 4472397,

Fraxinus angustifolia, Ulmus sp., Tamarix sp.,
Juncus sp., Lavandula pedunculata subsp.
cariensis, Euphorbia sp., Rosa sp., Asphodelus
sp., Rubus sp., Asparagus sp., Periploca graeca,
Ranunculus sp., kumlu bataklik alan, 4 m,
28.04.2017.

. Longoz ve Dalyan golii, 35T0626566, 4472511,
Crataegus sp., Paliurus spina-christi, Juncus sp.,
Smilax excelsa, Euphorbia sp., Asphodelus sp.,
Rubus sp., Asparagus sp., Periploca graeca,
Sarcopoterium spinosum, kumlu bataklik ve
¢alilik alan, 3 m, 28.04.2017.

. Longoz, Kus gozlem kulesi, 3570624120,
4472115, Fraxinus angustifolia, Quercus sp.,
Alnus glutinosa, Crataegus sp., Ulmus sp.,
Juncus sp., Tamarix sp., Vitis sp., Euphorbia sp.,
Rosa sp., Asphodelus sp., Rubus sp., Smilax
excelsa, Asparagus sp., Periploca graeca,
Ruscus aculeatus, bataklik ve calilik alan, 3 m,
29.04.2017.

. Longozun kuzey kesimi, 35T0622245, 4471895,
Fraxinus angustifolia, Quercus sp., Ulmus sp.,
Crataegus sp., Juncus sp., Phragmites sp., Typha
sp., Vitis sp., Lonicera sp., Euphorbia sp., Rosa
sp., Asphodelus sp., Rubus sp., Smilax excelsa,
Asparagus sp., Ruscus aculeatus, Periploca

graeca, Bellis sp., bataklik ve sazlik alan, 5 m,
29.04.2017.

. Longoz, 35T0621526, 4471631, Quercus sp.,

Fraxinus angustifolia, Populus alba, Ulmus sp.,
Crataegus sp., Pyrus sp., Juncus sp., Vitis sp.,
Rosa sp., Asphodelus sp., Rubus sp., Smilax
excelsa, Nymphaea alba, Ruscus aculeatus,
Periploca graeca, agiklik alan, 9 m, 29.04.2017.

. Dalyan golii, 35T0622123, 4471593, Fraxinus

angustifolia, Quercus sp., Tamarix sp., Ulmus
sp., Crataegus sp., Pyrus sp., Juncus sp., Rosa
sp., Asphodelus sp., Rubus sp., Smilax excelsa,
Leucojum aestivum, Ranunculus sp., Rumex sp.,
aciklik ve galilik alan, 3 m, 29.04.2017.

. I¢ batakhik, 35T0620746, 4471574, Fraxinus

angustifolia, Ulmus sp., Quercus sp., Crataegus
sp., Pyrus sp., Laurus nobilis, Juncus sp.,
Paliurus spina-christi, Rosa sp., Asphodelus sp.,
Rubus sp., Smilax excelsa, Ruscus aculeatus,
Periploca graeca, bataklik ve calilik alan, 5 m,
29.04.2017.

. Hayrlar mevkii, 35T0624636, 4463020, Pinus

brutia, Quercus coccifera, Phillyrea latifolia,
Paliurus spina-christi, Arbutus unedo, Erica
arborea, Lonicera sp., Rosa sp., Rubus sp.,
Hypericum calycinum, Rumex sp., 30 m,
30.04.2017.

. Ballikaya mevkii, 35T0625443, 4466986, Tilia

sp., Quercus sp., Phillyrea latifolia, Paliurus
spina-christi, Styrax officinalis, Arbutus unedo,
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Quercus coccifera, Crataegus sp., Laurus
nobilis, Cornus sanguinea, Pistacia terebinthus,
Daphne pontica, Lonicera sp., Rosa sp., Rubus
sp., Ruscus aculeatus, Ruscus hypoglossum, 33
m, 30.04.2017.

10. Ekinli mevkii, 35T0628370, 4469124, Tilia sp.,
Phillyrea latifolia, Paliurus spina-christi, Styrax
officinalis, Arbutus unedo, Quercus coccifera,
Fraxinus ornus, Crataegus sp., Laurus nobilis,
Cornus sanguinea, Carpinus orientalis, Pistacia
terebinthus, Daphne pontica, Erica arborea,
Lonicera sp., Rosa sp., Rubus sp., Ruscus
aculeatus, Ruscus hypoglossum, Pteridium
aquilinum, Cistus creticus, 47 m, 30.04.2017.

11. Arapgiftligi, 35T0629993, 4470062, Fraxinus
angustifolia, Tamarix sp., Juncus sp., Typha sp.,
Salicornia sp., Rubus sp., bataklik, sazlik alan, O
m, 01.05.2017.

12.Mesudiye  mevkii, 35T0634631, 4470177,
Phillyrea latifolia, Laurus nobilis, Ficus carica,
Rubus sp., deniz kiyisi, 7 m, 01.05.2017.

13.Mesudiye ve Ballikaya arasi, 35T0632003,
4470264, 18 m, Tilia sp., Pinus pinea, Fraxinus
ornus, Phillyrea latifolia, Styrax officinalis,
Laurus nobilis, Viburnum tinus, ormanlik alan,
18 m, 01.05.2017.

14. Longozun giiney kesimi, 35T0625537, 4469238,
Quercus cerris, Tilia sp., Ulmus sp., Quercus
pubescens, Phillyrea latifolia, Olea eropaea,
Paliurus spina-christi, Styrax officinalis, Arbutus
unedo, Arbutus andrachne, Quercus coccifera,
Fraxinus ornus, Crataegus sp., Laurus nobilis,
Cornus sanguinea, Carpinus orientalis, Pistacia
terebinthus, Calicotome villosa, Spartium
junceum, Daphne pontica, Erica arborea,
Lonicera sp., Rosa sp., Rubus sp., Ruscus
aculeatus, Ruscus hypoglossum, Osyris alba,
Alcea sp., ormanlik ve yalanci makilik alan, 12
m, 13.06.2017.

15.Bogazkéy mevkii, 35T0623334, 4469115,
Quercus robur, Quercus cerris, Fraxinus
angustifolia, Paliurus spina-christi, Rosa sp.,
Rubus sp., Smilax excelsa, Ruscus aculeatus,
Urtica sp., Vitis sylvestris, ormanlik alan, 2 m,
13.06.2017.

16.Bogazkdy mevkii, 35T0623150, 4469223,
Fraxinus angustifolia, Populus alba, Quercus
cerris, Crataegus sp., Laurus nobilis, Periploca
graeca , Rosa sp., Rubus sp., Smilax excelsa,
Ruscus aculeatus, Vitis sylvestris, bataklik alan,
1m, 14.06.2017.

17.Bogazkdy mevkii, 35T0623323, 4469347,
Fraxinus angustifolia, Tamarix sp., Juncus sp.,
Paliurus spina-christi, Periploca graeca , Rosa
sp., Rubus s p., Smilax excelsa, Iris sp., galilik ve
cayirlik alan, 0 m, 14.06.2017.

18.Bogazkdy  district, 35T0623415, 4469402,
Tamarix sp., Juncus sp., Fraxinus angustifolia,
Periploca graeca, Rosa sp., Rubus sp., Smilax

excelsa, Iris sp., thickets, meadows, swamps,
wetlands, 0 m, 14.06.2017.

19. Bogazkoyiin  giineyi, 35T0623117, 4468858,
Tilia spp., Castanea sativa, Carpinus betulus,
Quercus sp., Phillyrea latifolia, Styrax
officinalis, Acer sp., llex colchica, Laurus
nobilis, Daphne pontica, Ficus carica, Smilax
excelsa, Hedera helix, Ruscus aculeatus, Ruscus
hypoglossum, ormanlik alan, 25 m, 14.06.2017.

20.Bogazkdyiin giineyi, 35T0623097, 4468713,
Tilia sp., Carpinus betulus, Castanea sativa,
Quercus sp., Styrax officinalis, Acer sp., llex
colchica, Laurus nobilis, Daphne pontica,
Ruscus aculeatus, ormanlik alan, 59 m,
14.06.2017.

21.Celal Acar yaban hayati gelistirme ve
rehabilitasyon merkezi, Ovakorusu ay1 barmagi,
35T0620431, 4469093, Pinus pinea plantasyon
ormani, Rubus sp., Centaurium erythraea,
Hypericum perforatum, Eryngium sp., Prunella
vulgaris, Plantago sp., Trifolium sp. 12 m, 14.06,
2017.

22.Sahmelek mevkii, 35T0605896, 4465671,
Quercus sp., Carpinus betulus, Fagus orientalis,
Rubus sp., Hypericum calycinum, Lathyrus sp.,
Pteridium aquilinum, 459 m, 15.06.2017.

23.Sahmelek ve Kursunlu arasi, 35T0607293,
4467186, Fagus orientalis, Carpinus betulus,
Alnus glutinosa, Quercus sp., Castanea sativa,
Populus tremula, Tilia sp., Fraxinus sp., Erica
arborea, Cerasus sp., Laurocerasus officinalis,
Pteridium aquilinum, Rubus sp., Smilax excelsa,
Hypericum calycinum, Juncus sp., Equisetum sp.,
Dorycnium sp., Vitis sylvestris, Silene compacta,
Cota tinctoria, Festuca sp., 504 m, 15.06.2017.

24.Sahmelek ve Kursunlu arasi, 35T0608350,
4466943, Fagus orientalis, Carpinus betulus,
Castanea sativa, Alnus glutinosa, Quercus sp.,
Populus tremula, Tilia sp., Fraxinus sp., Erica
arborea, Daphne pontica, Pteridium aquilinum,
Rubus sp., Smilax excelsa, Hypericum
calycinum, Hypericum perforatum, Juncus sp.,
Polygonatum sp., Equisetum sp., Dorycnium sp.,
Vitis sylvestris, Silene compacta, Cota tinctoria,
Festuca sp., 498 m, 15.06.2017.

25.Sahmelek ve Kursunlu arasi, 35T0608379,
4466981, Fagus orientalis, Carpinus betulus,
Castanea sativa, Alnus glutinosa, Quercus sp.,
Populus tremula, Tilia sp., Fraxinus sp., Erica
arborea, Daphne pontica, Pteridium aquilinum,
Rubus sp., Smilax excelsa, Hypericum
calycinum, Hypericum perforatum, Juncus sp.,
Polygonatum sp., Equisetum sp., Dorycnium sp.,
Vitis sylvestris, Silene compacta, Cota tinctoria,
Festuca sp., 487 m, 15.06.2017.

26.Sahmelek ve Kursunlu arasi, 3570609283,
4466650, Castanea sativa, Tilia sp., Quercus sp.,
Fagus orientalis, Carpinus betulus, Daphne
pontica, Mespilus  germanica, Pteridium
aquilinum, Rubus sp., Smilax excelsa, Hypericum
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calycinum, Phytolacca americana, Cota
tinctoria, Festuca sp., 448 m, 15.06.2017.

27.Sahmelek ve Kursunlu arasi, 35T0606795,
4468164, Fagus orientalis ormani, Daphne
pontica, Mespilus germanica, Pteridium
aquilinum, Rubus sp., Smilax excelsa, Hypericum
calycinum, 690 m, 15.06.2017.

28.Sahmelek ve Kursunlu arasi, 35T0606758,
4469698, Fagus orientalis ormani, Acer Sp.,
Daphne pontica, Laurocerasus officinalis, llex
colchica, Sambucus nigra, Pteridium aquilinum,
Rubus sp., Hypericum calycinum, 769 m,
15.06.2017.

29.Sahmelek ve Kursunlu arasi, 35T0607757,
4470829, Fagus orientalis, Carpinus betulus,
Tilia sp., Acer sp., Daphne pontica, Sambucus
nigra, Rubus sp., Hypericum calycinum,
Cardamine bulbifera, 567 m, 15.6.2017.

30. Kursunlu mevkii, 35T0607742, 4471178, Fagus
orientalis, Tilia sp., Carpinus betulus, Castanea
sativa, Acer sp., Populus tremula, Quercus sp.,
Fraxinus sp., Erica arborea, Sorbus sp., Salix
sp., Daphne pontica, Sambucus nigra, Pteridium
aquilinum, Atropa belladona, Rubus sp., Smilax
excelsa, Hypericum calycinum, Hypericum
perforatum, Asplenium scolopendrium, 436 m,
15.06.2017.

31. Yenikoy mevkii, 35T0611295, 4472668, Tilia
sp., Fagus orientalis, Castanea sativa, Quercus
sp., Fraxinus sp., Carpinus betulus, Asparagus
sp., Vitis sylvestris, 8 m, 15.06.2017.

32.Yaris mevkii, 35T0615491, 4462380, Quercus
sp., Carpinus betulus, Sorbus torminalis, Daphne
pontica, Crataegus sp., Pteridium aquilinum,
Rubus sp., Smilax excelsa, Vincetoxicum sp.,
Hypericum calycinum, Festuca sp., 389 m,
16.06.2017.

33.Gilingormez mevkii, 35T0614686, 4464451,
Fagus orientalis ormani, Quercus cerris,
Quercus. frainetto, Quercus sp., Carpinus
betulus, Castanea sativa, Sorbus torminalis,
Populus tremula, Erica arborea, Daphne
pontica, Rubus sp., Vaccinium arctostaphylos,
Cistus creticus, Hypericum calycinum, Cirsium
hypoleucum, 461 m, 16.06.2017.

34. Giingdbrmez mevkii, 35T0615160, 4465961,
Fagus orientalis ormani, Quercus sp., Carpinus
betulus, Castanea sativa, Tilia sp., Sorbus
torminalis, Populus tremula, Erica arborea,
Daphne pontica, Rubus sp., Sambucus ebulus,
Hypericum calycinum, Cirsium hypoleucum, 452
m, 16.06.2017.

35.Giingérmez Vve Yaris arasi, 35T0614729,
4467594, Fagus orientalis ormani, Quercus Sp.,
Carpinus orientalis, Castanea sativa, Tilia sp.,
Sorbus torminalis, Laurocerasus officinalis,
Erica arborea, Daphne pontica, Rubus sp.,
Hypericum  calycinum, Silene  coronaria,
Pteridium aquilinum, 472 m, 16.06.2017.

36.Giingbrmez ve Yaris arasi, 3570614860,
4468612, Fagus orientalis, Carpinus betulus,
Castanea sativa, Tilia sp., Quercus sp., Sorbus
torminalis, Laurocerasus officinalis, Erica
arborea, Daphne pontica, Rubus sp., Hypericum
calycinum, Scutellaria albida, Pteridium
aquilinum, 454 m, 16.06.2017.

37.Yaris mevkii, 35T0614673, 4469097, Fagus
orientalis ormani, Carpinus betulus, Castanea
sativa, Tilia sp., Quercus sp., Sorbus torminalis,
Laurocerasus  officinalis, Erica  arborea,
Vaccinium arctostaphylos, Daphne pontica,
Rubus sp., Hypericum calycinum, Ruscus
hypoglossum, Pteridium aquilinum, 491 m,
16.06.2017.

38. Cesme mevkii, 35T0616828, 4461887, Quercus
cerris, Quercus frainetto, Quercus sp., Carpinus
betulus, Sorbus torminalis, Cerasus sp., Erica
arborea, Daphne pontica, Cistus creticus, Rubus
sp., Hypericum calycinum , Pteridium aquilinum,
387 m, 16.06.2017.

39. Camlica mevkii, 35T0626459, 4463108, Pinus
brutia ormani, Quercus pubescens, Q. cerris,
Phillyrea latifolia, Pistacia terebinthus, Arbutus
unedo, Laurus nobilis, Erica arborea, Daphne
pontica, Rubus sp., Hypericum perforatum,
Ruscus aculeatus, Cistus creticus, origanum
vulgare, Briza sp., 46 m, 16.06.2017.

40. Riizgar tiirbini, 35T0633853, 4467980, Quercus
pubescens, Q. cerris, Q. coccifera, Phillyrea
latifolia, Styrax officinalis, Pistacia terebinthus,
Pyrus elaeagniifolia, Crataegus sp., Paliurus
spina-christi, Spartium junceum, Osyris alba,
Ruscus aculeatus, Teucrium polium, Rubus sp.,
Hypericum perforatum, Ruscus aculeatus, Cistus
creticus, Origanum vulgare, Briza sp., 309 m,
16.06.2017.

41.Bogazkoy ve Yenice mevkii, 35T0619771,
4469010, Pinus brutia ormani, Quercus cerris,
Q. frainetto, Q. coccifera, Tilia sp., Acer
campestre, Carpinus betulus, Styrax officinalis,
Populus tremula, Paliurus spina-christi, Erica
arborea, Cistus creticus, Phillyrea latifolia,
Crataegus sp., Pistacia terebinthus, Arbutus
unedo, Laurus nobilis, Erica arborea, Ruscus
aculeatus, Rubus sp., 44 m, 17.06.2017.

42.Bayramdere mevkii, 35T0618415, 4467705,
Fagus orientalis, Carpinus betulus, Tilia sp.,
Castanea sativa, Quercus frainetto, Q. cerris,
Platanus orientalis, Alnus glutinosa, Acer
campestre, Styrax officinalis, Populus tremula,
Paliurus spina-christi, Erica arborea, Cistus
creticus, Phillyrea latifolia, Crataegus sp.,
Laurus nobilis, Pistacia terebinthus, Arbutus
unedo, Laurus nobilis, Erica arborea, Daphne
pontica, Ruscus aculeatus, Ruscus hypoglossum,
Hypericum calycinum, Rubus sp., 166 m,
17.06.2017.

43. Bayramdere baraj golii, 35T0617857, 4466964,
Fagus orientalis, Carpinus betulus, Tilia sp.,
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Castanea sativa, Quercus cerris, Platanus
orientalis, Laurocerasus officinalis, Acer
campestre, Styrax officinalis, Populus tremula,
Paliurus spina-christi, Erica arborea, Cistus
creticus, Phillyrea latifolia, Crataegus sp.,
Laurus nobilis, Pistacia terebinthus, Ruscus
aculeatus, Ruscus hypoglossum, Hypericum
calycinum, Rubus sp., Asplenium scolopendrium,
Polypodium vulgare, 244 m, 17.06.217.

44, Bayramdere baraj go6lii, 35T0617244, 4465671,
Quercus sp., Q. cerris, Q. frainetto, Fagus
orientalis, Carpinus betulus, Ruscus aculeatus,
325 m, 17.06.2017.

45. Cesme mevkii, 35T0617182, 4466355, Fagus
orientalis, Carpinus betulus, Tilia sp., Castanea
sativa, Quercus sp., Erica arborea, Cistus
creticus, Ruscus aculeatus, Ruscus hypoglossum,
Hypericum calycinum, Hypericum perforatum,
Dorycnium sp., Rubus sp., 315 m, 17.06.2017.

46.Bayramdere  kuzey  kesimi, 35T0616657,
4470496, Tilia spp., Castanea sativa, Carpinus
betulus, Fagus orientalis, Quercus sp., Platanus
orientalis, Taxus baccata, Corylus avellana,
Styrax officinalis, Laurocerasus officinalis,
Laurus nobilis, Populus tremula, Arbutus unedo,
Erica arborea, Sambucus ebulus, Ruscus
aculeatus, Ruscus hypoglossum, Hypericum
calycinum, Rubus sp., 152 m, 17.06.2017.

47.Bayramdere mevkii, 35T0615043, 4470694,
Fagus orientalis, Tilia sp., Castanea sativa,
Carpinus  betulus, Quercus sp., Platanus
orientalis, Ficus carica, Pteridium aquilinum,
Sorbus torminalis, Erica arborea, Ruscus
aculeatus, Hypericum calycinum, Rubus sp., 344
m, 17.06.2017.

48.Bayramdere mevkii, 3570614407, 4471119,
Fagus orientalis, Tilia sp., Castanea sativa,
Quercus sp., Carpinus betulus, Daphne pontica,
Hedera helix, Ruscus aculeatus, Hypericum
calycinum, Rubus sp., 430 m, 17.06.2017.

49.Yenikéy ve Kursunlu arasi, 3570613572,
4473027, Tilia sp., Laurus nobilis, Styrax
officinalis, Viburnum sp., Daphne pontica,
Hedera helix, Ruscus aculeatus, Hypericum
calycinum, Rubus sp., 83 m, 17.06.2017.

3.2. Bitki listesi

ANTHOCEROTOPHYTA Stotl. & Crand.-Stotl.
ANTHOCEROTOPSIDA Jancz. ex Stotl. &
Crand.-Stotl.

NOTOTHYLADALES Hyvonen & Piippo

Notothyladaceae (Milde) Miill. Frib. ex Prosk.
emend. Hassel

*Phaeoceros laevis (L.) Prosk.

19, 46, Istasyon, orman yolu kenari, nemli toprak
iizeri, TK6631, TK6632.

Seil 3. Phaeoceros laevis’in dogal ortamdaki
goriniisti

MARCHANTIOPHYTA Stotler & Crand.-Stotl.
MARCHANTIOPSIDA Gonquist, Takht & W.
Zimm.

LUNULARIALESD. G. Long

Lunulariaceae H. Klinggr.

Lunularia cruciata (L.) Lindb.

19, 41, 42, 46, 47, 48, istasyon, nemli toprak iizeri,
MK1119, TK6543 TK6544, TK6545, TK6546,
TK6547.

Sekil 4. Lunularia cruciata’nin dogal ortamdaki
goriniist

MARCHANTIALES Limpr.
Conocephalaceae Miill. Frib. ex Grolle
Conocephalum conicum (L.) Dumort.

30, dere kenari, 1slak toprak iizeri, TK6634.

“ ° s &

3 ‘ /
Sekil 5. Conocephalum conicum’un dogal ortamdaki
goriiniisli
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JUNGERMANNIOPSIDA Stotler & Crand.-Stotl.
FOSSOMBRONIALES Schljakov
Fossombroniaceae Hazsl.
*Fossombronia angulosa (Dicks.) Raddi
20, istasyon, nemli toprak tizeri, TK6553.

"~ Sekil 6. Fossombronia angulosa’nin dogal
ortamdaki goriiniisii

METZGERIALES Chalaud

Metzgeriaceae H. Klinggr.

Metzgeria furcata (L.) Dumort.

119, 23, 24, 25, 28, 33, 43, 47, istasyon, agac lizeri,
TK6558, TK6559, TK6560, TK6561, TK6562,
TK6563, TK6564, TK6565

Sekil 7. Metzgeria fu rcata’nin dogal ortamdaki
gorlnist

PORELLALES Schljakov
Porellaceae Cavers

Porella platyphylla (L.) Pfeiff.
16, 23, 33, 35, 42, 46, istasyon, kaya iizeri, TK6568,
TK6569, TK6570, TK6571, TK6572, TK6573.
| 3. Xs LS SR Y e
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Sekil 8. Porella platyphylla’nin dogal ortamdaki
gorliniisti

Radulaceae Miill. Frib.

Radula complanata (L.) Dumort.

16, 19, 22, 24, 25, 37, 41, istasyon, agag {izeri,
TK6577, TK6578, TK6579, TK6580, TK6581,
TK6582, TK6583.

£ P e . N WS
Sekil 9. Radula complanata’nin dogal ortamdaki
gorunusi

Frullaniaceae Lorch

Frullania dilatata (L.) Dumort.

15, 23, 24, 33, 35, 38, 46, istasyon, aga¢ lzeri,
TK6586, TK6587, TK6588, TK6589, TK6590,
TK6591, TK6592.

£3) 3
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dogal o

Frullania dilatata’nin rtamdaki

gorunusi

" Sekil 10.

Frullania tamarisci (L.) Dumort.
27, istasyon, agac tizeri, TK6593
R v - e
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Ay
‘ Sekil 11. Frullania tamarisci’nin dogal ortamdaki
goriinisi
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Lejeuneaceae Cavers

Lejeunea cavifolia (Ehrh.) Lindb.
19, 20, 38, 41, 48, istasyon, nemli toprak iizeri,
TK6596, T56597, TK6598, T'K6599, TK6600.

LT - G ‘

Sekil 12. Lejeunea cavifolia’nin dogal ortamdaki
gorunusi

JUNGERMANNIALES H. Klinggr.
Lophocoleaceae Miill. Frib ex Vanden Berghen
Chiloscyphus pallescens (Ehrh. ex Hoffm.) Dumort.
30, istasyon, nemli toprak tizeri, TK6602.
e oMol /

o

Sekil 13. Chiloscyphus pallescens’nin dogal
ortamdaki goriiniisii

Lophocolea bidentata (L.) Dumort.

20, 22, 28, 33, 41, 44, istasyon, toprak iizeri,
TK6604, TK6605 TK6606, TK6607, TK6608,
'TK6609.

Seki 14, Lophocolea bidentata’nin dogal ortamdaki
gorliniisti

Lophocolea heterophylla (Schrad.) Dumort.

20, 22, 29, 40, 43, 44, 47, 48, istasyon, ¢lriimiis
kiitiik tizeri, MK1103, TK6610, TK6611, TK6612,
TK6613, TK6614, TK6615,,

20, 22, 29, 41, istasyon, nemli toprak tizeri, TK6616,
TK6617, TI'(‘66_lE‘S, TK6_619JV‘ -

Sekil 15. Lophocolea heterophylla’nin dogal
ortamdaki goriiniisii

Plagiochilaceae Miill. Frib. & Herzog
*Plagiochila porelloides (Torr. ex Nees) Lindenb.
23, istasyon, nemli toprak lizeri,KG'GZQ.

B —_ e

% '_I.-'I( 3 23 y » X "A\\‘ ;
Sekil 16. Plagiochila porelloides’in dogal ortamdaki
goriintisli

Calypogeiaceae Arnell
*Calypogeia fissa (L.) Raddi

23, 33, 36, 48, istasyon, toprak tizeri, TK6625,
TK66§§,VTK66273 TK6628.

& y

17. Iypo

eia fissa’nin dogal ortamdaki
goriinisi

© Seki
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Jungermanniaceae Rchb.

Leiocolea turbinata (Raddi) H. Buch

31, istasyon, egimli yamag, nemli toprak iizeri,
TK6633.

w .
Sekil 18. Leiocolea turbinata’nin dogal ortamdaki
goriinisi

- - h ”\

4. Tartisma ve Sonu¢

Alandan toplanan 75 cigerotu Vve boynuzotu
orneginin teshislerinin yapilmasi sonucunda 16 tiir
tespit edilmistir. Listede tek yildiz (*) ile isaretlenen
Phaeoceros laevis (L.) Prosk., Calypogeia fissa (L.)
Raddi, Plagiochila porelloides (Torr. ex Nees)
Lindenb., Fossombronia angulosa (Dicks.) Raddi,
Bursa ili i¢in yeni kayittir (Cetin, 1999; Keceli ve
Cetin, 2006; Ozenoglu Kiremit ve Kegeli, 2009;
Kegeli, 2016). Arastirma alaninda bulunan tiirlerin
familyalara gore dagilimi Tablo 1’de verilmistir.

Tablo 1. Taksonlarin familyalara gére dagilimi ve
toplam takson sayilari

Toplam
. Bulundurdugu takson
Familyalar
takson sayisi sayisini
orani (%)
Lophocoleaceae 3 18,9
Frullaniaceae 2 12,8
Calypogeiaceae 1 6,2
Conocephalaceae 1 6,2
Fossombroniaceae 1 6,2
Jungermanniaceae 1 6,2
Lejeuneaceae 1 6,2
Lunulariaceae 1 6,2
Metzgeriaceae 1 6,2
Notothyladaceae 1 6,2
Plagiochilaceae 1 6,2
Porellaceae 1 6,2
Radulaceae 1 6,2
TOPLAM 16 100
Tablo 1°de gorildigli tizere Lophocoleaceae

familyas1 3 taksonla en fazla takson igeren
familyadir. Daha sonra; Frullaniaceae familyasi 2
taksonla en fazla takson iceren familya
durumundadir. Diger familyalar ise birer taksonla
alinda temsil edilmektedir.

Kocagay Deltas1 (Karacabey) Longoz Ormaninda
yapmis oldugumuz bu calismanin sonuglart Al
karesi icerisinde yer alan; Cetin, (1999); Oren ve
ark., (2007); Kegeli, (2016) calismalariyla
kiyaslanmistir (Tablo 2).

Tablo 2. Aragtirma alaninda bulunan cigerotlarinin, yakin gevredeki bazi ¢alismalar ile familya diizeyinde
karsilagtirilmasi (Tk. S.: Takson Sayist)

Kocagay Deltas1 Karacabey
Longoz Ormam Uludag (Bursa) (Bursa) Erdek, Bandirma,
(Bursa-Karacabey) | Milli Parki’nin Cigerotu Manyas (Balikesir-
Makale / Tez adx Cigerotu Cigerotlar Tiirkiye) bolgesi
. . Florasina .
(Marchantiophyta) (Hepaticae) Katkilar Briyofit florasi
Florasina Katkilar (1999) (2016) (2007)
(2019)
Toplam Takson sayisi 16 23 18 15
Familyalar TK. S. % Tk. S. % Tk. S. % TKk. S. %
Lophocoleaceae 3 18,9 4 17,3 2 11,1 - -
Frullaniaceae 2 12,8 1 4.4 2 11,1 1 0,7
Calypogeiaceae 1 6,2 1 4.4 - -
Conocephalaceae 1 6,2 1 4.4 1 5,5 1 0,7
Fossombroniaceae 1 6,2 - - 1 5,5 1 0,7
Jungermanniaceae 1 6,2 1 44 1 55 -
Lejeuneaceae 1 6,2 - - 1 5,5 1 0,7
Lunulariaceae 1 6,2 - - 1 5,5 1 0,7
Metzgeriaceae 1 6,2 1 4.4 1 5,5 1 0,7
Notothyladaceae 1 6,2 - - - - -
Plagiochilaceae 1 6,2 1 4.4 - - -
Porellaceae 1 6,2 2 8,7 2 11,1 2 15
Radulaceae 1 6,2 1 4.4 2 11,1 1 0,7
Marchantiaceae - - 2 8,7 1 5,5 1 0,7
Pelliaceae - - 2 8,7 1 5,5 1 0,7
Scapaniaceae - - 2 8,7 - - - -
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Tablo 2. incelendiginde her dort g¢aligmada da
Lophocoleaceae ve Frullaniaceae familyalar1 yiiksek
oranda temsil edilmistir. Porellaceae familyas: diger
ii¢c calismada da 2 takson ile temsil edilirken sadece
Kocagay  Deltasinda  tek  taksonla  temsil
edilmektedir.

Yaprak doken agaglarin ve devrilmis agag
kiitiiklerinin bol miktarda bulundugu yer yer nemli
bataklik, golet, akarsu ve agikliklarda nemli
gaywrlarin  yer aldigt bu tip ekosistemlerde
Lophocoleaceae familyasinin bu c¢alismadaki en
zengin tiir iceren familya olmasi, dogal bir sonug
olarak karsimiza ¢ikmuistir.

Tesekkiir: Bu c¢aligma, Tirkiye Bilimsel ve
Teknolojik Arastirma Kurumu (TUBITAK) (Proje
No:  115Z364) tarafindan  finansal  olarak
desteklenmistir.

Not: Bu ¢alisma, 19-23 Haziran 2018 tarihlerinde
Kastamonu'da diizenlenen Uluslararast Ekoloji
Sempozyumunda S6zli Sunum olarak sunulmus ve
Sempozyum Ozet Kitabinda yaynlanmstir.
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Oz
Bu calismada; Cankiri ili sinirlart igerisinde gerceklestirilmis briyofloristik ¢aligmalar incelenerek, ilin
briyofit florasinin giincel durumunun ortaya g¢ikartilmasi ama¢ edinilmistir. Buna gore, yapilan arazi
caligmalar1 ve literatiir verilerine dayanarak hazirlanan briyofloristik listede 54 familya ve 120 cinse ait
286 briyofit taksonunun kaydi verilmistir. Bunlardan; 19 familya ve 22 cinse ait 37 takson
Marchantiophyta (cigerotlar1) boliimiine, 35 familya ve 98 cinse ait 249 takson ise Bryophyta
(karayosunlar1) boliimiine aittir.

Listelenen taksonlardan Barbilophozia lycopodioides (Wallr.) Loeske cigerotu ile Pterygoneurum
crossidioides W. Frey, Herrnst. & Kiirschner karayosununun Tirkiye’den ilk kayitlar1 Cankir il sinirlari
igerisindedir.

Anahtar kelimeler: Barbilophozia lycopodioides, Biyogesitlilik, Briyofit, Cankiri, Flora, Pterygoneurum
crossidioides, Tiirkiye

List of Bryophytes of Cankir1 Province

Abstract
In this study, it was aimed to reveal the current status of the bryophyte flora of the province by examining
the bryofloristic studies performed within the boundaries of Cankir1 province. Accordingly, based on the
field studies and literature data 286 bryophyte taxa belonging to 120 genera and 54 families were listed.
Of them; 37 taxa belonging to 19 families and 22 genera belong to Marchantiophyta division, 249 taxa
belonging to 35 families and 98 genera belong to Bryophyta division.

Two of the taxa listed, the liverwort Barbilophozia lycopodioides (Wallr.) Loeske and the moss
Pterygoneurum crossidioides W. Frey, Herrnst. & Kiirschner from the first records in Turkey are within
the Cankir1 province borders.

Key words: Barbilophozia lycopodioides, Biodiversity, Bryophyte, Cankiri, Flora, Pterygoneurum
crossidioides, Turkey
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1. Giris

Henderson (1961)’in Tiirkiye haritasi1 iizerinde
uyguladigi kareleme sistemine dayali olarak
hazirlanan bazi briyofit kontrol listeleri mevcut
olmakla birlikte (Abay vd., 2009, 2010; Sahin
vd., 2009a, 2009b; Ursavas ve Abay 2009a;
Ozdemir, 2009; Ursavas vd., 2010; Keceli vd.,
2011a, Ursavas ve Abay, 2012a, 2012b), il
seviyesinde gerceklestirilen briyofit listelerinin
sayist oldukca azdir (Abay, 2014; Abay vd.,
2016; Ozdemir ve Batan, 2017a, 2017b).

Bu diigiinceden hareketle, bu ¢alismada Cankirt
ili smurlar1 igerisinde yapilmis briyofloristik
aragtirmalarin  incelenmesiyle karayosunu ve
cigerotlarina ait gilincel bir liste olusturulmasi
amaglanmistir.

2. Materyal ve Metot

Cankirn  ili smrlarnn  igerisindeki ~ briyofit
taksonlarmi ortaya koymak amaciyla, bolgede
daha 6nceden yapilmig briyofloristik ¢aligmalarin
mevcut olup olmadigi 6n etiitlerle belirlenmistir.
On etiitler sonrasinda il smurlar1 igerisinde
yapilmig karayosunu ve cigerotlar1 ile ilgili
calismalar sunlardir: Kegeli ve Cetin (2000),
Abay ve Cetin (2003), Abay (2005), Abay
(2008), Abay ve Ursavas (2009), Sahin ve Abay
(2009), Ursavas ve Abay (2009b), Kegeli vd.
(2011b), Simsek vd. (2011), Abay vd. (2014),
Gundiiz Kesim ve Ursavas (2015), Yavuz ve
Abay (2015), Ursavas ve Oztiirk (2016), Dikmen
ve Kegeli (2017), Sanalp ve Kegeli (2018).

Briyofit taksonlarinin siniflandirilmasinda en son
genetiksel bilgilere dayanilarak yapilan ve son
yillarda sistematik caligmalarda da
benimsenmeye baslanan sistem esas alinmigtir
(Glime, 2006). Cigerotlar1 (Marchantiophyta)
i¢in bitki listesinin verilisinde Ros et al. (2007),
karayosunlar1 (Bryophyta) icin ise Ros et al.
(2013), Plasek (2015) ve Lara et al. (2016)’dan
yararlanilmigtir. Okuyucuya kolaylik saglamasi
acisindan her bitki grubu kendi igerisinde sahip

olduklar1  cinslere gore alfabetik sirada
verilmistir.
3. Bulgular
Cankirt  ili  smurlart  igerisinde  yapilan
briyofloristik arastirmalarin incelenmesi

sonucunda; Marchantiophyta béliimiine ait 19
familya, 22 cins ve 37 takson listelenmistir.
Bryophyta igin ise; 35 familya, 98 cins ve 249
takson  s6z  konusudur.  Hepsi  birlikte
degerlendirildiginde 54 familya ve 120 cinse ait

286 briyofit taksonunun kaydi verilmistir. Bunlar
icerisinde Barbilophozia hatcheri cigerotunun ve
Pterygoneurum  crossidioides karayosununun
Tiirkiye’den ilk kaydi1 Cankir1 ilinden verilmistir.

En fazla takson igeren karayosunu cinsleri,
Tortula (17), Syntrichia (12), Grimmia (10),
Ptychostomum (8), Orthotrichum (7) ve
Schistidium (7) dur. Porella (5), Barbilophozia
(3), Lophocolea (3) ve Pellia (3) cinsleri ise
cigerotlari igerisinde en fazla taksona sahip olan
cinslerdir.

Cigerotlar1  familyalar1 acisindan  bakarsak;
Lophocoleaceae (5), Porellaceae (5),
Anastrophyllaceae (3) ve Pelliaceae (3) listede
en ¢ok cigerotuna sahip familyalardir (Tablo 1).

Tablo 1. Cankiri ilindeki cigerotu taksonlarinin
familyalara gore dagilimi

MARCHANTIOPHYTA
Sira No Familyalar Takson
sayisl

1 Lophocoleaceae 5
2 Porellaceae 5
3 Anastrophyllaceae 3
4 Pelliaceae 3
5 Radulaceae 2
6 Frullaniaceae 2
7 Plagiochilaceae 2
8 Scapaniaceae 2
9 Cephaloziellaceae 2
10 Aneuraceae 2
11 Ricciaceae 1
12 Aytoniaceae 1
13 Lophoziaceae 1
14 Lejeuneaceae 1
15 Conocephalaceae 1
16 Metzgeriaceae 1
17 Jungermanniaceae 1
18 Calypogeiaceae 1
19 Marchantiaceae 1

TOPLAM 37

Karayosunlarinda  ise; Pottiaceae  (60),
Brachytheciaceae (29), Grimmiaceae (19),
Bryaceae (16), Hypnaceae (13),
Amblystegiaceae (13) ve Orthotrichaceae (12),
en fazla taksonla temsil edilen familyalar olarak
rapor edilmistir (Tablo 2).
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Tablo 2. Cankiri ilindeki karayosunu
taksonlarinin familyalara gore dagilimi

BRYOPHYTA
Sira Familyalar Takson
No sayis1
1 Pottiaceae 60
2 Brachytheciaceae 29
3 Grimmiaceae 19
4 Bryaceae 16
5 Hypnaceae 13
6 Amblystegiaceae 13
7 Orthotrichaceae 12
8 Ditrichaceae 9
9 Dicranaceae 7
10 Mniaceae 6
11 Bartramiaceae 5
12 Encalyptaceae 5
13 Rhabdoweisiaceae 5
14 Leskeaceae 4
15 Mielichhoferiaceae 4
16 Plagiomniaceae 4
17 Polytrichaceae 4
18 Thuidiaceae 4
19 Pseudoleskeaceae 4
20 Hylocomiaceae 3
21 Plagiotheciaceae 3
22 Leucodontaceae 3
23 Pterygnandraceae 3
24 Fissidentaceae 2
25 Neckeraceae 2
26 Pterigynandraceae 1
27 Buxbaumiaceae 1
28 Calliergonaceae 1
29 Cinclidiaceae 1
30 Hedwigiaceae 1
31 Timmiaceae 1
32 Lembophyllaceae 1
33 Tetraphidaceae 1
34 Aulacomniaceae 1
35 Funariaceae 1
TOPLAM 249

Briyofit Listesi

Bryobiotina

Marchantiophyta (Cigerotlari)
Aneura Dumort. (Aneuraceae)
pinguis (L.) Dumort.
Barbilophozia Loeske (Anastrophyllaceae)
barbata (Schmidel ex Schreb.) Loeske
hatcheri (A.Evans.) Loeske

lycopodioides (Wallr.) Loeske [1]
Calypogeia Raddi (Calypogeiaceae)

arguta Nees

Cephaloziella

& Mont

(Cephaloziellaceae)
baumgartneri Schiffner

(Spruce) Schiffn.

stellulifera Schiffiner

Conocephalum Hill (Conocephalaceae)
conicum (L.) Dumort.

Chiloscyphus Corda (Lophocoleaceae)
pallescens (Ehrh. ex Hoffm.) Dumort.
polyanthos (L.) Corda

Frullania Raddi (Frullaniaceae)
dilatata (L.) Dumort

tamarisci (L.) Dumort

Jungermannia L. (Jungermanniaceae)
atrovirens Dumort.

Lejeunea Lib. (Lejeuneaceae)

cavifolia (Ehrh.) Lindb.

Lophocolea (Dumort.) Dumort.
(Lophocoleaceae)

bidentata (L.) Dumort.

heterophylla (Schrad.) Dumort.

minor Nees

Lophozia (Dumort.) Dumort. (Lophoziaceae)
ventricosa (Dicks.) Dumort.
Marchantia L. (Marchantiaceae)
polymorpha L.

Metzgeria Raddi (Metzgeriaceae)
furcata (L.) Corda

Pedinophyllum Lindb. (Plagiochilaceae)
interruptum (Nees) Kaal.

Pellia Raddi (Pelliaceae)

endiviifolia (Dicks.) Dumort.

epiphylla (L.) Corda

neesiana (Gottsche) Limpr.
Plagiochila (Dumort.) Dumort. (Plagiochilaceae)
porelloides (Torrey ex Nees) Lindenb.
Porella (L.) Pfeiff. (Porellaceae)
arboris-vitae (With.) Grolle

cordaeana (Huebener) Moore

pinnata L.

platyphylla (L.) Pfeiff.

obtusata (Taylor) Trevis

Radula Dumort. (Radulaceae)
complanata (L.) Dumort.
lindenbergiana Gottsche ex C. Hartm.
Reboulia Raddi (Aytoniaceae)
hemisphaerica (L.) Raddi

Riccardia Gray (Aneuraceae)

palmata (Hedw.) Carruth.

Riccia L. (Ricciaceae)

sorocarpa Bisch.

Scapania (Dumort.) Dumort. (Scapaniaceae)
irrigua (Nees) Nees

nemorea (L.) Grolle

Bryophyta (Karayosunlar)

Abietinella Miill. Hal. (Thuidiaceae)
abietina (Hedw.) M.Fleisch. var. abietina
abietina (Hedw.) M.Fleisch. var. hystricosa
(Mitt.) Sakurai

Amblystegium Schimp. (Amblystegiaceae)
serpens (Hedw.) Schimp.
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Antitrichia Brid. (Leucodontaceae)
curtipendula (Hedw.) Brid.

Atrichum P.Beauv. (Polytrichaceae)
undulatum (Hedw.) P. Beauv.
Aulacomnium Schwigr (Aulacomniaceae)
androgynum (Hedw.) Schwigr

Barbula Hedw. (Pottiaceae)

convoluta Hedw.

unguiculata Hedw.

Bartramia Hedw. (Bartramiaceae)
halleriana Hedw.
ithyphylla Brid.
Brachytheciastrum
(Brachytheciaceae)
velutinum (Hedw.) Ignatov & Huttunen
Brachythecium Schimp. (Brachytheciaceae)
albicans (Hedw.) Schimp.

erythrorrhizon Schimp.

glareosum (Bruch ex Spruce) Schimp.
mildeanum (Schimp.) Schimp.

rivulare Schimp.

rutabulum (Hedw.) Schimp.

salebrosum (Hoffm. ex F. Weber & D. Mohr)
Schimp.

Bryoerythrophyllum P.C.Chen (Pottiaceae)
recurvirostrum (Hedw.) P.C.Chen.

Bryum Hedw. (Bryaceae)

argenteum Hedw.

elegans Nees

intermedium (Brid.) Blandow

kunzei Hornsch.

turbinatum (Hedw.) Turner

Buxbaumia Hedw. (Buxbaumiaceae)

viridis (Moug. ex Lam. DC.) Brid.ex Moug. &
Nestl.

Calliergonella Loeske (Hypnaceae)
cuspidata (Hedw.) Loeske

Ignatov &  Huttunen

Campyliadelphus (Kindb.) R.S.Chopra
(Amblystegiaceae)

chrysophyllus (Brid.) R.S.Chopra
Campylophyllum (Schimp.) M.Fleisch.

(Hypnaceae)

calcareum (Crundw. & Nyholm) Hedenés
Ceratodon Brid. (Ditrichaceae)

conicus (Hampe) Lindb.

purpureus (Hedw.) Brid.

Cirriphyllum Grout (Brachytheciaceae)
piliferum (Hedw.) Grout

Cratoneuron (Sull.) Spruce (Amblystegiaceae)
filicinum (Hedw.) Spruce

Crossidium Jur. (Pottiaceae)

crassinervium (De Not.) Jur.

squamiferum (Viv.) Jur. var. pottioideum (De
Not.) Monk.

squamiferum (Viv.) Jur. var. squamiferum
Ctenidium (Schimp.) Mitt. (Hypnaceae)
molluscum (Hedw.) Mitt.

Cynodontium Bruch & Schimp.

(Rhabdoweisiaceae)

jenneri (Schimp.) Stirt.

strumiferum (Hedw.) Lindb.

Dichodontium Schimp. (Rhabdoweisiaceae)
pellucidum (Hedw.) Schimp.

Dicranella (Miill.Hal.) Schimp. (Dicranaceae)
heteromalla (Hedw.) Schimp.

howei Renauld & Cardot

varia (Hedw.) Schimp.

Dicranoweisia Milde (Rhabdoweisiaceae)
cirrata (Hedw.) Lindb.

Dicranum Hedw. (Dicranaceae)

fuscescens Sm.

polysetum Sw.

scoparium Hedw.

tauricum Sapjegin

Didymodon Hedw. (Pottiaceae)

acutus (Brid.) K. Saito
asperifolius  (Mitt.)
L.E.Anderson

fallax (Hedw.) R. H. Zander

ferrugineus (Schimp. ex Besch.) M.O. Hill
nicholsonii Culm.

tophaceus (Brid.) Lisa

vinealis (Brid.) R.H.Zander

Distichium Bruch & Schimp. (Ditrichaceae)
capillaceum (Hedw.) Bruch & Schimp.
inclinatum (Hedw.) Bruch & Schimp.
Ditrichum Timm ex Hampe (Ditrichaceae)
flexicaule (Schwigr.) Hampe

heteromallum (Hedw.) E. Britton

pusillum (Hedw.) Hampe

subulatum Hampe

Drepanocladus (Miill.Hal.) G.Roth.
(Amblystegiaceae)

aduncus (Hedw.) Warnst.

Encalypta Hedw. (Encalyptaceae)

alpina Sm.

ciliata Hedw.

rhaptocarpa Schwigr.

streptocarpa Hedw.

vulgaris Hedw.

Eurhynchiastrum Ignatov & Huttunen
(Brachytheciaceae)

pulchellum (Hedw.) Ignatov & Huttunen var.
pulchellum

pulchellum (Hedw.) Ignatov & Huttunen var.
praecox (Hedw.) Ochyra & Zarnowiec
pulchellum (Hedw.) Ignatov & Huttunen var.
diversifolium (Schimp.) Ochyra & Zarnowiec
Eurhynchium Schimp. (Brachytheciaceae)
striatum (Hedw.) Schimp.

Exsertotheca S.Olsson, Enroth & D.Quandt
(Neckeraceae)

crispa (Hedw.) S.Olsson, Enroth & D.Quandt
Fissidens Hedw. (Fissidentaceae)

serrulatus Brid.

taxifolius Hedw.

H.A.Crum, Steere

&
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Funaria Schwagr. (Funariaceae)
hygrometrica Hedw.

Grimmia Hedw. (Grimmiaceae)

alpestris (F. Weber & D. Mohr) Schleich.
anodon Bruch & Schimp.

crinita Brid.

donniana Sm.

funalis (Schwigr.) Bruch & Schimp.
montana Bruch & Schimp.

orbicularis Bruch ex Wilson

ovalis (Hedw.) Lindb.

pulvinata (Hedw.) Sm.

trichophylla Grev.

Gymnostomum Nees & Hornsch (Pottiaceae)
calcareum Nees & Hornsch.

Habrodon Schimp. (Pterygnandraceae)
perpusillus (De Not.) Lindb.

Hedwigia P.Beauv. (Hedwigiaceae)

ciliata (Hedw.) P. Beauv.

Herzogiella Broth. (Plagiotheciaceae)
seligeri (Brid.) Z.lwats.

Heterocladium Schimp. (Pterygnandraceae)
dimorphum (Brid.) Schimp.

heteropterum (Brid.) Schimp.
Homalothecium Schimp. (Brachytheciaceae)
aureum (Spruce) H.Rob.

lutescens (Hedw.) H.Rob.

philippeanum (Spruce) Schimp.

sericeum (Hedw.) Schimp.
Hygroamblystegium Loeske (Amblystegiaceae)
tenax (Hedw.) Jenn.

varium (Hedw.) Mo6nk. subsp. varium
varium (Hedw.) Monk. var. humile (P.Beauv.)
Vanderp., Goffinet & Hedends
Hylocomium Schimp. (Hylocomiaceae)
splendens ( Hedw.) Schimp.

Hymenoloma Dusén (Rhabdoweisiaceae)
crispulum (Hedw.) Ochyra

Hyocomium Bruch & Schimp. (Hypnaceae)
armoricum (Brid.) Wijk & Margad.
Hypnum Hedw. (Hypnaceae)
cupressiforme Hedw. var. cupressiforme
cupressiforme Hedw. var. resupinatum (Taylor)
Schimp.

cupressiforme Hedw.var. lacunosum Brid.
imponens Hedw.

jutlandicum Holmen & E.Warncke
revolutum (Mitt.) Lindb.

vaucheri Lesq.

Imbribryum N.Pedersen (Bryaceae)
alpinum (Huds. ex With.) N. Pedersen
mildeanum (Jur.) J.R.Spence

Isothecium Brid. (Lembophyllaceae)
myosuroides Brid.

Kindbergia Ochyra (Brachytheciaceae)
praelonga (Hedw.) Ochyra

Leptodictyum (Amblystegiaceae)

riparium (Hedw.) Warnst.

Lescuraea Schimp. (Leskeaceae)

plicata (Schleich. ex F. Weber & D. Mohr)
Broth.

saxicola (Schimp.) Molendo

Leucodon Schwigr. (Leucodontaceae)
immersus Lindb.

sciuroides (Hedw.) Schwégr.

Lescuraea Schimp.(Pseudoleskeaceae)
incurvata (Hedw.) Loeske

patens (Lindb.) Kindb.

plicata (Schleich. ex F.Weber & D.Mohr) Broth.
saviana (De Not.) Latzel

Lewinskya F. Lara, Garilleti & Goffinet
(Orthotrichaceae)

affinis (Schrad. ex Brid.) F.Lara, Garilleti &
Goffinet,

rupestris (Schleich.e Schwiégr.) F.Lara, Garilleti
& Goffinet,

speciosa (Nees) F.Lara, Garilleti & Goffinet,
striata (Hedw.) F.Lara, Garilleti & Goffinet,
Microbryum Schimp. (Pottiaceae)
starckeanum (Hedw.) R.H.Zander
Microeurhynchium Ignatov & Vanderp.
(Brachytheciaceae)

pumilum (Wilson) Ignatov & Vanderp.
Mnium Hedw. (Mniaceae)

hornum Hedw.

lycopodioides Schwagr.

marginatum (Dicks.) P.Beauv.

spinosum (Voit) Schwigr.

stellare Hedw.

thomsonii Schimp.

Neckera Hedw. (Neckeraceae)

menziesii Drumm.

Orthotrichum Hedw. (Orthotrichaceae)
anomalum Hedw.

cupulatum Hoffm. ex Brid.

diaphanum Schrad. ex Brid.

pallens Bruch ex Brid.

pulchellum Brunt.

stramineum Hornsch. ex Brid.

urnigerum Myrin

Oxyrrhynchium (Schimp.) Warnst.
(Brachytheciaceae)

hians (Hedw.) Loeske

schleicheri (R.Hedw.) Roll

Palustriella Ochyra (Amblystegiaceae)
commutata (Hedw.) Ochyra

falcata (Brid.) Hedenés

decipiens (De Not.) Ochyra

Philonotis Brid. (Bartramiaceae)

fontana (Hedw.) Brid.

marchica (Hedw.) Brid.

tomentella Molendo

Plagiomnium T.J.Kop. (Plagiomniaceae)
affine (Blandow ex Funck) T.J.Kop.
cuspidatum (Hedw.) T.J.Kop.

elatum (Bruch & Schimp.) T.J.Kop.
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undulatum (Hedw.) T.J.Kop.

Plagiothecium Schimp. (Plagiotheciaceae)
denticulatum (Hedw.) Schimp.

platyphyllum Ménk.

Pogonatum P.Beauv. (Polytrichaceae)
urnigerum (Hedw.) P.Beauv

Pohlia Hedw. (Mielichhoferiaceae)

cruda (Hedw.) Lindb.

elongata Hedw.

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

wahlenbergii (F.Weber & D.Mohr) A.L.Andrews
var. calcarea (Warnst.) E.F.Warb.

Polytrichum Hedw. (Paolytrichaceae)
formosum (Hedw.) G.L. Sm.

juniperinum Hedw.

Pseudoamblystegium Vanderp. & Hedenés
(Amblystegiaceae)

subtile (Hedw.) Vanderp. & Hedenis
Pseudoleskeella Kindb. (Leskeaceae)
catenulata (Brid. ex Schrad.) Kindb.

nervosa (Brid.) Nyholm
Pseudoscleropodium
(Brachytheciaceae)
purum (Hedw.) M.Fleisch.

Pseudocrossidium R.S. Williams (Pottiaceae)
revolutum (Brid.) R.H. Zander

Pterygoneurum Jur. (Pottiaceae)

crossidioides W.Frey, Herrnst. & Kiirschner [2]
ovatum (Hedw.) Dixon

subsessile (Brid.) Jur.

Pterigynandrum Hedw. (Pterigynandraceae)
filiforme Hedw.

Ptilium De Not. (Hypnaceae)

crista-castrensis (Hedw.) De Not.
Ptychostomum Hornsch.(Bryaceae)
archangelicum Bruch & Schimp.

boreale (F. Weber & D. Mohr) Ochyra &
Bednarek-Ochyra

capillare (Hedw.) Holyoak & N.Pedersen
imbricatulum (Miill. Hal.) Holyoak & N.
Pedersen

moravicum Podp.

pallens Sw. Exanon

pseudotriquetrum (Hedw.) J.R.Spence &
H.P.Ramsay

torquescens Bruch & Schimp.

Pulvigera Plasek, Sawicki & Ochyra
(Orthotrichaceae)

Iyellii (Hook. & Taylor) Plasek, Sawicki &
Ochyra.

Pylaisia Schimp. (Hypnaceae)

polyantha (Hedw.) Schimp.

Racomitrium Brid. (Grimmiaceae)

canescens (Hedw.) Brid.

heterostichum (Hedw.) Brid.

Rhizomnium (Broth.) T.J.Kop. (Cinclidiaceae)
punctatum (Hedw.) T.J.Kop.

(Limpr.) M.Fleisch.

Rhodobryum (Schimp.) Limpr. (Bryaceae)
roseum (Hedw.) Limpr.

Rhynchostegiella (Schimp.) Limpr.
(Brachytheciaceae)

litorea (De Not.) Limpr.

Rhynchostegium Schimp. (Brachytheciaceae)
murale (Hedw.) Schimp.

riparioides (Hedw.) Cardot

Rhytidiadelphus (Limpr.) Warnst.
(Hylocomiaceae)

squarrosus (Hedw.) Warnst.

triquetrus (Hedw.) Warnst.

Sanionia Loeske (Amblystegiaceae)

uncinata (Hedw.) Loeske

Schistidium Bruch & Schimp. (Grimmiaceae)
agassizii Sull. & Lesq.

apocarpum (Hedw.) Bruch & Schimp.
atrofuscum (Schimp.) Limpr.

confertum (Funck) Bruch & Schimp.
flaccidum (De Not.) Ochyra

rivulare (Brid.) Podp.

trichodon (Brid.) Poelt

Sciuro-hypnum Hampe (Brachytheciaceae)
curtum (Lindb.) Ignatov

plumosum (Hedw.) Ignatov & Huttunen
populeum (Hedw.) Ignatov & Huttunen
Scorpidium (Schimp.) Limpr. (Calliergonaceae)
revolvens (Sw. ex anon.) Rubers

Syntrichia Brid. (Pottiaceae)

calcicola J. J. Amann

caninervis Mitt. var. caninervis

caninervis Mitt. var. gypsophila (J.J. Amann ex
G.Roth) Ochyra

laevipila Brid.

latifolia (Bruch ex Hartm.) Huebener
montana Nees

norvegica F. Weber

papillosissima (Copp.) Loeske

princeps (De Not.) Mitt.

ruralis (Hedw.) F.Weber & D.Mohr var. ruralis
ruralis (Hedw.) F.Weber & D.Mohr var.
ruraliformis (Besch.) Delogne

virescens (De Not.) Ochyra

Tetraphis Hedw. (Tetraphidaceae)

pellucida Hedw.

Thuidium Schimp. (Thuidiaceae)
delicatulum (Hedw.) Schimp.

recognitum (Hedw.) Lindb.

Timmia Hedw. (Timmiaceae)

austriaca Hedw.

Tomenthypnum Loeske (Brachytheciaceae)
nitens (Hedw.) Loeske

Tortella (Miill.Hal.) Limpr. (Pottiaceae)
fragilis (Hook. & Wilson) Limpr.

inclinata (R. Hedw.) Limpr. var. densa (Lorentz
& Molendo) Limpr.

inclinata (R.Hedw.) Limpr.var. inclinata
nitida (Lindb.) Broth.



Abay G. Ursavas S. Anatolian Bryol...................

squarrosa (Brid.) Limpr.

tortuosa (Hedw.) Limpr.

Tortula Hedw. (Pottiaceae)

atrovirens (Sm.) Lindb.

brevissima Schiffn.

canescens Mont.

cuneifolia (Dicks.) Turner

inermis (Brid.) Mont.

protobryoides R.H. Zander

leucostoma (R.Br.) Hook. & Grev.
lindbergii Broth.

marginata (Bruch & Schimp.) Spruce
mucronifolia Schwagr.

muralis Hedw. var. muralis

muralis Hedw. var. aestiva Brid. ex Hedw.
muralis Hedw. subsp. obtusifolia (Schwégr.)
Culm.

revolvens (Schimp.) G. Roth

schimperi M.J.Cano, O.Werner & J.Guerra
subulata Hedw.

vahliana (Schultz) Mont.

Trichodon Schimp. (Ditrichaceae)
cylindricus (Hedw.) Schimp.
Trichostomum Bruch (Pottiaceae)
brachydontium Bruch

crispulum Bruch

Weissia Hedw. (Pottiaceae)

brachycarpa (Nees & Hornsch.) Jur.
controversa Hedw. var. controversa
controversa Hedw. var. crispata (Nees &
Hornsch.) Nyholm

longifolia Mitt.

4. Tartisma ve Sonug

Familya bazinda genel bir degerlendirme
yapildiginda; karayosunu familyalarinin toplam
briyofit takson sayisi igerisindeki oran1 %87 gibi
yiiksek bir degerdir. Cigerotlarinin ise daha az
bir ylizdelik dilimine (%13) sahip olmasini,
Cankirt’nin kurak ve yari kurak bir iklim 6zelligi
gostermesi ve bu durumun beraberinde getirdigi
yetisme ortamu kosullar1 ile aciklayabiliriz.
Cankin1 ilindeki tuzlu ve jipsli tepelerin hakim
oldugu topraklar, briyofit cesitliligini sinirlayan
onemli faktorler olarak karsimiza ¢ikmaktadir.

Sunulan bu ¢aligma, takson ve cins sayist
bakimindan diger benzer ¢aligmalarla (Abay vd.
2016, Ozdemir ve Batan 2017a, 2017h)
kiyaslandiginda Tablo 3 deki sonuglar ortaya
cikmustir.

Tablo 3. Cankiri ilinde rapor edilen briyofit takson ve cins sayilarinin benzer ¢alismalarla karsilastirilmasi

Rize Trabzon Giresun
(Ozdemir ve Batan | (Ozdemir ve Batan
Cankir1 (Abay vd. 2016) 20172) 2017h)
S |z |32|5 |2|2z2|5 |2|3z/5 |z |3z
z |8 85|33 |8 |88|3 | |88/ 3 |¢% N g
> [} C o > (] C o > (] C o > (] C o
& 220 x| = N PN N P 220 334
S |© a8 [P a8 |Q|a®g |© @ °
Takson | 549 | 37 - | 327 | 82 323 |49 | 1 | 235 | 17 -
sayist
Cins | g5 | 22 - | 126 | 45 126 | 27| 1 |105| 15 -
sayist

Bu ¢alisma, Cankiri ilinin briyoflorasinin bir
arada verildigi ilk liste olma o6zelligindedir.
Gelecekte, il simirlar1 igerisinde c¢aligilmamis
alanlarin da detayli bir sekilde arastiriimasi
sonucu, sunulan listedeki saymin biraz daha
artacagl ve bu calismanin il ile ilgili yapilacak
briyofloristik aragtirmalarda onemli bir kaynak
teskil edecegi diisiincesindeyiz.

Aciklamalar

[1] Tirkiye icin ilk kez kaydi; Cankiri-llgaz
ilcesi, Calpmar ve Dikenli Tepe arasinda,
Cayboyu deresi civarinda, deniz seviyesinden
1803 m yiikseltide, toprak iizerinde verilmistir.

[2] Tirkiye igin ilk kaydi; Cankiri-Alpsart Goleti
civarindan 941 m yiikseltide, toprak iizerinde
verilmigtir.

Ek Aciklama

Bu caligma, 1-4 Mayis 2014 tarihleri arasinda
K.K.T.C’de  diizenlenen = EKOLOJi-2014
sempozyumunda poster olarak sunulan ve 6zeti
Sempozyum  Ozet Kitabinda  yayinlanan
bildirinin giincel briyofit listesini igermektedir.
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4. Editore Mektuplar: Bunlar; Anadolu Briyoloji Dergisinin yayin politikalarina iliskin, goriisleri, yorumlari
icerir. Yazilar bir dergi sayfasini gegmez.

Yazar Rehberi
Makalenin hazirlanmasi

Stil ve bicim: Makale ¢ift satir aralig1 ve sayfanin her tarafindan 3 cm kenar bosglugu birakilarak Times New Roman
formatinda yazilmalidir. Makalelerin her sayfasi baslik, kaynaklar, tablolar, vb. numaralandirilmalidir. Makalelerin
her sayfasi, satir numarast 1 ile baslamak kaydiyla numaralandirilir. Makaleler Ingilizce veya Tiirkce yazilabilir.
Anadili Ingilizce olmayan yazarlar icin; Bir dil editoriine veya akici bir sekilde Ingilizceyi konusabilen bir
meslektasindan yardim almalar tavsiye edilir. Kullanilan kelimelerde argo olmaksizin 6z ingilizce kullanilmalidir.
Uzun ciimle ve edilgen yapilardan kac¢inilmalidir. Eserin bilgisayar programi kullanilarak imla ve dilbilgisi
kurallarma uygun olup olmadig1 kontrol edilmelidir. Makalenin tamam Ingilizce (Amerikan) yazim kural ile tutarl
olmalidir.

Semboller, birimler ve kisaltmalar: Genel olarak dergi kurallari, Yazarlar i¢in CSE Kilavuzu, Editér ve Yo6netim
Kurulu, VA, ABD. ve Yaymcilar igin vb. bilimsel stil ve format kullanilmalidir. Eger x, p, n, or v gibi semboller
kullanilacaksa Word semboller meniisii kullanilarak eklenmelidir. Derece sembolleri (°), klavye iizerindeki o veya 0
kullanilarak degil semboller meniisii kullanilarak olusturulmalidir. Carpma sembolleri (%), harfi degil x sembolii
kullanilmalidir. Alansal ifadeler sayr ve birimler arasma (Or. 3 kg), yine aym 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 tiim ayrintilar i¢in yukaridaki yazim kilavuzunu inceleyiniz. Tiim 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 boliimler (1. Giris, 2. Materyal ve
Metot, 3. Bulgular, 4. Tartisma ve Sonug vb.) ve alt boliimler 1.1., 1.2., vb. numarali olmasi gerekir.

01 Ocak 2017 tarihinden itibaren, dergimize gonderilen tiim makalelerin 6zginliigiiniin tespit edilmesi amaciyla
iThenticate (Intihali Engelleme) Yazilim’inda tarama hizmeti kullanilmaktadir. iThenticate yazilinm aracihig1 ile web
tizerinde ve diger kaynaklar iizerinde yaymlanmis makale ve dokiimanlar arasinda makale 6zgiinlik kontrolii
yapilmaktadir. Yazarlar, http://www.ithenticate.com web adresini ziyaret ederek makalelerini dergimize
gondermeden Once 6zgiinliik kontrolii yapabilirler.

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



Etik Kurallar ve Sorumluluklar

Derginin editorliigii ve yaymlanma siiregleri, Bilim Editorleri Konseyi (CSE), Yayin Etigi Komitesi (COPE), Avrupa
Bilim Editérleri Birligi (EASE) ve Ulusal Bilgi Standartlar Orgiitii'niin kurallarma uygun olarak sekillendirilmistir
(NI1SO). Anatolian Bryology Dergisi Bilimsel Yaymcilikta Seffaflik ve Etik Kurallar Ilkelerine uygun bir sekilde
yayin yapmaktadir (https://doaj.org/bestpractice).

Bashk ve iletisim bilgileri: Makalenin bashig: tiim metni dzetler nitelikte olmalidir (Or: Kurakeil bir bitki olan
Syntrichia caninervis var. gypsophila (J.J. Amann ex G. Roth) Ochyra’nin tuz ve kuraklik stresine tepkisi:
antioksidan savunma sisteminin rolii). Tim yazarlarin tam isimleri (Ad1 Soyadi tam harflerle), tiim yazarlarin bagl
olduklar1 birim (Universite, Fakiilte, Boliim, Sehir, Ulke) ve sorumlu yazar icin acikca belirtilmis e-mail adresi.

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

Anahtar kelimeler:
Erigim ve indekslemeleri etkinlestirmek i¢in 3-10 anahtar kelime veriniz ve baslik ile ayn1 olmamasina dikkat ediniz.
Kisaltma kullanmayiniz.

1.Giris
Caligmanin olgusunu savunmaniz, sadece arka planda yapilan ¢aligsmalari 6zetlemeniz gerekir. Sonug ve bulgular gibi
kisimlari igermemelidir. Caligilan konunuz yorumu olmamali fakat sorun net bir sekilde ele alinarak belirtilmedir.

2.Materyal ve Metot

Materyal ve kullanilan analitik ve istatistiksel islemler hakkinda kisa ama net bilgi veriniz. Bu boliim miimkiin
oldugunca agik olmali yapilan ¢aligmalar tekrarlanmamali. Yapilan caligma ile alakali marka isimleri, sirketin yerleri,
belirtilen tiim ekipman, alet, kimyasallar, vb. verilmelidir.

3. Bulgular
Istasyon bilgileri, bitki listesi, vb.

4. Tartiyjma ve Sonug¢

Sonug 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 vb.
Finansman kuruluglarinin isimleri tam olarak yazilmalidir.

Kaynaklar

Metin igerisinde kaynak belirtme, yazar veya yazarlarin soyadlart (virgiil) makalenin yayinlandig tarih verilmelidir.
Omek: (Ursavas, 2014) veya (Ursavas ve Kegeli, 2014). Eger atif ciimle basinda verilecekse sadece tarih parantez
icerisinde verilmelidir. Ornek: “Ursavas (2012)’ye gore...”. U¢ ve daha fazla yazarlarm atiflar igin; ilk yazarin
soyad1 ve devanminda ve ark., (italik degil) kullanilir. Ornek: (Abay ve ark., 2002). Ayn1 yazarin ayn1 yil icerisinde
birden fazla kaynagi varsa, litfen yilsonuna a, b, c, gibi harf ekleyin: (Keceli ve ark., 2002a, 2002b). Kaynaklar
kronolojik olarak siralanip kaynaklar noktali virgiil ile ayrilmalidir: (Abay, 2000; Keceli ve ark., 2003; Ursavas ve
Oren, 2012). Web sitesi atiflari (URL1, URL2, ...) olmahdir. Kisisel iletisim ile yaymlanmanms herhangi bir veriyi
kaynak olarak kullanmayin ancak metin igerisinde (parantez igerisinde) verilebilir. Ingilizce dili diginda yayinlanan
bir makaleniz varsa makalenin Ingilizce bashg1 verilmeli, parantez igerisinde (Tiirkge makale, dzet Ingilizce) gibi bir
aciklama ile belirtilmelidir. Eger yaymlanan makalenin ingilizce bir basligi yoksa sadece orijinal baslk verilmeli
ceviri yapilmamalidir. Kaynaklar numaralandirilmadan metnin sonunda alfabetik olarak listelenmis olmalidir.
Makalenin yazarlarinin 10 ve asagisi tiimii verilmelidir, 10 yazardan fazla makalelerde ilk 10 yazar verilip geri kalan
yazarlar i¢in ve ark., yazilmalidir. Makalede kaynaklar listesinde verilen yazarlarin adlar1 yazilislarinin ve yayin
yillarinin makale igerisindeki metin ile ayn1 olup olmadiginin dikkatlice kontroliinii yapiniz. Kaynaklara asagidaki
formatta yazilmalidir: (Liitfen harf ve noktalamaya dikkat edelim):

Dergi isimleri: Kisa dergi bagliklari kisaltma yapilmadan agik¢a yazilmalhidir. Uzun dergi isimlerinde kisaltma
kullanilabilir.

Ursavas S. Cetin B. 2012. Seligeria donniana (Sm.) Miill. Hal. (Seligeriaceae) a new record to the bryophyte flora of
Turkey. Biological Diversity and Conservation. 5:2, 70-72.

Kitaplar:
Smith A.J.E. 1990. The liverworts of Britain and Ireland. Cambridge University Press. London.


http://www.councilscienceeditors.org/
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Kitap boliimii
Ursavas S. Cetin B. 2013. Contribution to the Moss Flora of Kizildag (Isparta) National Park in Turkey. Current
Progress in Biological Research. Silva-Opps M. Editor(s). Rijeka, Croatia. pp. 41-70.

Web sitesi (Basili degilse):
URL1. Missouri Botanical Garden. 2016. Website: http://www.tropicos.org/Project/IPCN [Erisim: 00 Ay 2008].
URL2. Missouri Botanical Garden. 2018. Website: http://www.tropicos.org/Name/35147246 [Erisim: 00 Ay 2008].

Tablolar ve Sekiller:
Tiim resimler (Fotograf, ¢izim, grafik vb.) tablolar hari¢ Sekil etiketi olmali. Sekiller hem makale igersinde hem de
ayr1 dosyalar olarak sunulmalidir.

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

Metin igerisindeki tiim sekil ve tablolarda atiflar ardisik olarak numaralandinimalidir. Tiéim 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 ¢oziiniirliigli 118 piksel/cm den az ve 16 cm genisliginden fazla olmamalidir. Resimler 1200 dpi
¢Oziliniirliikte taranmig ve jpeg veya tiff formatinda olmalidir.

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

Kullanilan verilerin gerekli olmadig1 siirece 2 boyutlu grafikler kabul edilir. Gereksiz yere 3 boyutlu hazirlanmig
grafikler kabul edilmez.

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

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

Tablo ve sekiller, ana baglik dahil, siitun bagliklart ve dipnotlar 16 x 20 cm gegmemeli ve genisligi 8 cm den kiigiik
olmamalidir. Olusturulan sekmesiz veya sekmeli, ¢izilen ¢izgiler veya bosluklardaki biitiin tablolar i¢in liitfen
Word’iin "Tablo Olustur" 6zelligini kullanin. Liitfen bilgileri ¢ogaltmayiniz zaten sekiller igerisinde sunulmustur.

Tablolar agikca yazilmali ve her bir sayfada cift aralik kullanilmalidir. Tablolar gerekirse bir sonraki sayfada devam
edebilir ancak yukarida belirtilen boyutlar gecerli olmak kaydiyla.

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

veya

Dr. Serhat URSAVAS Cankir1 Karatekin Universitesi, Orman Fakiiltesi, Orman Miihendisligi Boliimii, Orman
Botanigi Anabilim Dal1, Anadolo Briyoloji Dergisi 18200 CankiryTURKIYE
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