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Abstract

The present study assessed the IUCN categories of 27 taxa belonging to genus Sphagnum from Turkey.
Result of this evaluation showed that two taxa, S. flexuosum and S. fimbriatum are Critically Endangered,;
5 taxa, S. angutifolium, S. fuscum, S. rubellum, S. squarrosum and S. warnstorfii, are vulnerable; and 6
taxa, S.contortum, S. medium, S. quinquefarium, S. papillosum, S. subfulvum and S. tenellum, are
endangered. Moreover, 4 taxa were assessed as Near Threatened and 9 taxa were assessed as Least
Concern. Lastly, S. cuspidatum which has been reported recently from Turkey was evaluated as data
deficient. At the end of study, it has been determined that habitat losses are the most important
threatening factor and conservation strategies are proposed for each species.

Key words: Bryophytes, Bryophyta, IUCN categories, Conservation, Peat, Blanket bog

Tiirkiye Sphagnum’larinin (Sphagnopsida) On Kirmizi Liste Degerlendirmesi
Oz

Bu ¢alismada Tirkiye’de yayilis gésteren Sphagnum cinsine ait toplam 27 takson IUCN kategorilerine
gore degerlendirilmis ve 2 takson, S. flexuosum ve S. fimbriatum kritik olarak tehlike altinda, 5 takson
S.angutifolium, S. fuscum, S. rubellum, S. squarrosum ve S. warnstorfii hassas ve 6 takson S.contortum,
S. medium, S.quinquefarium, S. papillosum, S. subfulvum ve S. tenellum tehlike altinda olarak
bulunmustur. 4 takson tehdite yakin, 9 takson ise diisiik riskli olarak degerlendirilmistir. Son olarak
Tirkiye’den yakin zamanda kaydi verilen S. cuspidatum veri yetersiz olarak degerlendirilmistir.
Calismanin sonunda, Tiirkiye Sphagnumlarmi tehdit eden en 6nemli faktdriin habitat kayiplar1 oldugu
belirlenmis ve her takson i¢in koruma stratejileri onerilmistir.

Anahtar kelimeler: Karayosunlari, Yaprakli karayosunlari, ITUCN kategorileri, Koruma, Turba,
Battaniyemsi batakliklar
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1. Introduction

The IUCN Global Species Programme working
with the IUCN Species Survival Commission
(SSC) has been assessing the conservation status
of species, subspecies, varieties and even selected
subpopulations on a global scale for the past 50
years, in order to highlight taxa threatened with
extinction, and thereby promote their conservation
(URL1). The IUCN red list of threatened species is
widely recognized as the most comprehensive and
objective global approach for evaluating the
conservation status of plant and animal species
(1994). After this date, IUCN categories and
criteria were improved, and the last version was
published in 2022. It is clear that specialist groups
will continue to revise these IUCN categories and
criteria in the future.

In 1974, the European Council decided to take
some precautions in order to protect nature, and in
1977 the "RED DATA BOOK™ list covering about
1500 plant species was published for European
countries in relation to these decisions. In 1982,
this list was revised, benefiting from the
finalization of the publication of the European
Flora, and published again in 1983. In these
reports, Turkish endemics which were taken from
published floras were included without any
classification. The second and final Turkey Plant
Red Data Book' was published again in 2000 with
the collaboration of Turkey's famous botanist of
the same association (Ekim et al., 2000). At
present, the revised Red List book on Turkish
flowering plants is preparation.

European Committee for the Conservation of
Bryophytes (ECCB) was established at the first
conference on Bryophyte Conservation in Uppsala
1990 and the first red data book was published in
1995 using the old IUCN categories and criteria.
The second and revised one was published by
Hodgetts in 2015 using essentially modified
version of IUCN criteria for the European
bryophyte flora (Hodgetts, 2015). The bryophyte
list of European part of Turkey was given in this
report without country red list (Hodgetts, 2015).
Lastly, Hodgetts and Lockhart (2020) published
the updated version of the European bryophyte
checklist.

The genus Sphagnum is represented with 26 taxa
in Turkish bryophyte flora. Studies on Turkish
Sphagnum were initiated in 1896 and plenty of
studies, most of which are floristic records, have
been carried out since that time (Schiffner, 1896;
Erata and Batan, 2020; Kirmaci and Kiirschner
2013, 2017; Kirmaci et al., 2019; Kiirschner et al.,

2019; Oren et al., 2017, Erata, 2021a,b; Kirmaci,
2021).

The red list categories of Turkish Sphagnum were
evaluated in the present study. This is quite
important in terms as it is the first Red List study
conducted for the Turkish bryophytes. We expect
that it will serve as a valuable contribution to the
knowledge of nature conservation surveys of
Turkish Sphagnum and bryophytes.

2. Material and Methods

Materials of this study were collected and
evaluated between 2011-2020. Intensive sampling
was carried out during the revision study
(supported by TUBITAK TBAG 113Z631) on the
genus Sphagnum, especially between 2013 and
2017. Also all studies on the genus Sphagnum in
Turkey were taken into consideration. All locality
data (habitat, abundance, extent of occurrence,
population size, rarity ect.) were recorded during
the field trip. Accepted name of taxa were checked
from Topicos (URL 2).

The IUCN Red List Categories and Criteria
divides species into nine categories: Not Evaluated
(NE), Data Deficient (DD), Least Concern (LC),
Near Threatened (NT), Vulnerable (VU),
Endangered (EN), Critically Endangered (CR),
Extinct in the Wild (EW) and Extinct (EX) (see,
URLS3).

The IUCN categories and criteria for allocating
species to each category as described in IUCN
version 3.1 published in 2001 and second edition
in 2012 with the application guidelines for
bryophytes were used (Hallingbiack, 2006, 2007;
Hodgetts, 2015; Hodgetts et al, 2019; Misikova et
al., 2020, 2021).

The IUCN Red List is recognised as a robust
system for assessing the risk of extinction of
organisms, but there are difficulties in applying the
criteria to bryophytes and other clonal and colonial
organisms. Three critical terms are addressed —
generation length, mature individual and severe
fragmentation — and definitions are given in order
to facilitate the use of the IUCN Red List criteria
for bryophytes (Bergami et al., 2019). Criterion A
is based on the rapid decline of species or habitats.
According to the data we have, there are no taxa
that can be evaluated according to this criterion.
And also criterion C has not been used due to the
lack of information for bryophytes in the Turkey.
Species classification of threat categories like B
(subcriteria B1 and B2) and D (subcriterion D2) of
IUCN criterion were taken into account in the
evaluation process.
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Table 1. Explanation of Applied Criteria (IUCN Standards and Petitions Subcommittee 2019; Misikova,

2020

Criterion B — Geographic Range In The Form Of B1 (Extent Of Occurrence) And/Or B2 (Area Of

Occupancy)

B1 (EOO - extent of occurrence)

B2 (AOO - area of occupancy) and at least 2 of the
following 3 conditions

a. severely fragmented or number of locations

b. continued decline observed, inferred or projected
in any of: (i) extent of occurrence; (ii) area of
occupancy; (iii) extent, area and/or habitat quality;
(iv) number of locations or subpopulations; (v)
number of mature individuals

c. extreme fluctuations in any of: (i) extent of
occurrence; (ii) area of occupancy; (iii) number of
locations or subpopulations; (iv) number of mature

individuals
Criterion D — very small and restricted population

D. Number of mature individuals

D2. Only applies to the VU category
Restricted area of occupancy or

drive the taxon to CR, RE or EX in a short time

number of
locations with a possible future threat that could

CR EN VU

<100 km? <5000 km?  <20,000 km?

<10 km? <500 km? <2000 km?

=1 <5 <10

CR EN VU

<50 <250 D1. <1000

- - D2. AOO <20
km? or
number of
locations<5

3. Results and Discussion

Sphagnum is one of the largest genus within the
Turkish Bryophyte Flora and at the present
moment, 26 taxa belonging to this genus have been
recorded (Kirmacit et. al, 2019; Erata, 2021a,b).
These taxa are presented in Table 2 with
distribution, old records, status of European redlist,
redlist criteria and status.

Our studies on the genus Sphagnum and their
habitats in Turkey have been continuing
intensively since 2011. The data of the present
study was obtained over a period of 10 years. All
taxa belonging to genus Sphagnum previously
sampled were recollected during the revision
project from the first collecting localities. It is not
possible to compare the habitats and population
sizes of the taxa collected before 2011.

27 taxa belonging to Sphagnum were assessed
(Table 2). Among these, two taxa as CR (7,40 %),
6 taxa as EN (22,22 %), 5 taxa as VU (18,51 %), 4
taxa as NT (14,81 %), 9 taxa as LC (33,33 %) and
one taxon as DD (3,70 %) are categorized.

The presence of S. fimbriatum in Turkey is based
on two studies. Firstly, it was collected from Ciger
Lake (Can / Canakkale) by Tongu¢ Yayintas in
2013. This taxon was not relocated in the locality
where it was first collected which is about to lose
its peaty character and has a total area of only 6500
m2.S. fimbriatum, also collected from Anzer
Valley (Rize) by Erata et al. (2021), was not found
in different localities during the revision project
and herbarium samples of taxon could not be
reached. For these reasons, the redlist category of
the species was evaluated as Critically
Endangered. S. flexuosum, which was added to
Turkish bryophyte flora in 2017, is evaluated in
the Critically Endangered category. It was
collected from two very small localities in a total
area of 1000 m2. Sogucak Plateau, where the taxon
is found, is located in a region with high tourism
potential. In the near future, it is inevitable that
new residential buildings will be constructed for
tourism activities in this area. This development
means the water available in the field necessary for
the survival of sphagnums will be repurposed for
construction purposes.
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Table 2. Red List of Sphagnum in Turkey (with distribution, old records, status of European redlist, redlist criteria and status.

Old records Europaen country redlist IL(J:;': E?d (I‘E')St Turkish
Taxon Distribution Before revision (Hodgetts and Lockhart Hod gtts);t al Criteria Sghagnum
project 2020) 92019) " Status
Germany (NT), Netherlands
S anaustifolium Artvin (5 different localities), | Given by Cetin (1988) | (NT), Portugal (EN), Slovakia
- ang Rize, Trabzon (2 different without locality details. | (DD),  Switzerland  (NT), LC B2, b (iii) Vulnerable (VU)
(Russow) C.E.O. Jensen .
localities) Hungary (NT), Montenegro
(DD*), Serbia (VU)
Artvin (3 different localities),
Bl_Jrsa (4 different localities), Austria (3), Luxembourg (NT)
Giresun (2) (Erata et al, | . Malderia (VU), Slovakia (EN).
2021a), Istanbul, Rize | Given by Cetin (1988) Albania (DD*), Hungary (EN) Least Concern
S. auriculatum Schimp. | Trabzon (2 different | without locality details. Montenegro (’VU) Romanié LC (LC)
localities), ~ Samsun (2 (VU), Serbia (VU), Slovenia
different localities), Sinop (2 (NT), Estonia (EN)
different localities, Soylemez '
etal., 2019)
Artvin (6 different localities), ?;;’irnes ((EENN))’ F:’Jts‘:ﬁ? ((E%
S. centrale C.E.O. g?f?éﬁt Iocgllliltlil;lss)halll?eize Eg Rize: Kagkar Mountain | Belgium (Mn), Germany (DD), LC Least Concern
Jensen . Y (Abay et al., 2009) Hungary (EN), Montenegro (LC)
different localities), Trabzon (VU), Serbia (VU), Slovenia
(10 different localities) (NT)’ '
Canary Islands (DD), Maderia
Artvin (6 different localities), | Trabzon: Ezeli | (EN), Germany (VU),
S compactum DC Giresun-Giimiishane, Rize (7 | (Handel-Mazzetti,1909) | Netherlands (VU), Slovakia LC Least Concern
' P ' different localities), Trabzon | Rize: Kackar Mountain | (NT), Hungary (EN), Slovenia (LC)
(8 different localities) (Abay et al., 2009) (EN), Estonia (NT), Latvia (4),
Lithunia (4)
Finland (NT), Andorra (VU),
Austria (2), Spain (VU), Czech
Rize: Argahal Mountain | Rebuplic (NT), Netherlands
S. contortum Schultz. Rize, Trabzon (Kirmact and | (VU), Germany (EN), Slovakia LC B2, bii) Endangered
Kiirschner, 2013) (VU), Albania (DD¥), Hungary
(VU), Montenegro  (VU),
Serbia (VU)
Austria (3), Luxembourg (CR), -
Sphagnum cuspidatum Giresun (Kirmac1,2021) Slovakia (NT), Switzerland LC Known only (DSI?)DEf'CIem
Ehrh. ex Hoffm. ’ (NT), Bulgaria (EN), Hungary one locality

(EN), Serbia (VU)
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. . - Luxembourg (NT), Portugal
. Artvin (4 different localities), Trabzon:Tonya (DD), Austria (EN),
7. S.fallax (H. Klinggr.) H. | Giresun (2) (Erata et al., itzerland qari Near Threatened
Klinggr 2021a), Giresun-Giimiishane (Kirmaci and | Switzerland (NT), Bu garia LC (NT)
' ' > | Kiirschner, 2013) (VU), Hungary (NT), Serbia
Trabzon (VU)
Canakkale, Can, | Slovakia (VU), Switzerland B1 D2
S . . Sogiitalan Village, | (VU), Bulgaria (NE), Hungary S Critically
8. S.fimbriatum Wilson Rize (Erata etal., 2021b) Liver Lake (Tongug | (NT), Slovenia (EN), Austria LC ﬁ(rzﬁ:)nc(;t“'{] ) Endangered (CR)
Yayintag, 2013) (3) Y
Ireland (VU), Portugal (EN),
9. S. flexuosum Dozy & = Austria  (EN), Luxembourg ... | Critically
Molk. Sakarya (Oren et al., 2017) (VU),  Switzerland  (NT), LC BL,B2 b (il)) | Engangered (CR)
Hungary (VU), Serbia (VU)
Spain (CR), Belgium (Mn),
Czech Rebuplic (NT),
- Giimiishane, Rize (3 different | Trabzon, Agagbas1 | Netherlands (VU), Poland (V),
10. S, fuseum (Sehime) H- 1 jocalities), ~ Trabzon (3 | Peatland (Payne et al., | Switzerland (VU), Serbia (VU), LC B2,b (i) | Vulnerable
ggr. different localities) 2007). Slovenia (VU), Great Britain
(DD), Austria (3), Germany
(EN), Poland (V)
. . . Ireland (NT), Northern Ireland
é{ft\rllllrl-' }(lintilfffgirsgt(;og?#gre;sgi Trabzon:  Kizil  Ali | (NT), ~Luxembourg (VU), Least Concern
11. S. girgensohnii Russow us ’ Plateau (Handel- | Netherlands (CR), Hungary LC
localities), Trabzon (2 . . (LC)
. . Mazzetti, 1909) (EN), Serbia (VU), Portugal
different localities) (CR)
Bursa (2 different localities), Finland (EN), Portugal (DD),
Giresun (3 different localities) Czech Republic (DD), Austria
(Erata et al., 2021a), Rize, - | ), Germany (NT),
12. S. inundatum Russow Trabzon (3 different ?I—lll;;iiyerson l%gludag Luxembourg (EN), Hungary LC I(_Egs)t Concern
localities), Samsun (2 ' (EN), Romania (VU), Serbia
different localities) (VU), Slovenia (VU), Estonia
(NT), Latvia (2)
Trabzon (2 different
13. S. medium P. Beauv. localities) (Kiirschner et all., Austria (NE) LC B1,B2,b (i) | Endangered
2019)
Artvin (3 different localities),
Rize (2 different localities),
14. S. divinum Flatberg & K. | Trabzon 4 different . Near Threatened
Hassel localities) (Kiirschner et all., Austria (NE) LC (NT)
2019)
15. S. molle (Kara-Mursa) Artvin (3 different localities), | Rize, Findikli (Abay | Finland (EN), Andorra (VU), LC Near Threatened

Verbizk.

Giresun, Rize (3 different

and Keceli, 2014).

Portugal (EN), Austria (1),

(NT)
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localities), (Erata et al.,
2021b) Trabzon (2 different
localities)

Spain (VU), Czech Republic
(RE), Netherlands  (VU),
Germany (EN), Poland (V),
Slovakia (DD), Switzerland
(VU), Romania (DD), Serbia
(VU), Belarus (VU), Estonia
(EN), Ukraine (VU), Latvia (1),
Lithunia (2)

16. S. nemoreum Scop

Artvin (6 different localities),
Bursa, Giresun, Giresun-

Trabzon, Kizil Ali

Ireland (DD), Northern Ireland
(DD), Luxembourg (VU),

Least Concern

o Giimiishane, Rize (4 different | Plateau (Handel- | Netherlands (VU), Switzerland LC
(S-capilifolium) localities) Trabzon (4 | Mazzetti, 1909). (NT), Hungary (VU), Serbia (LC)
different localities) (VU), Slovenia (NT)
Trabzon: Of (Robinson
and Godfrey, 1960)
Bursa, Glimiighane, | Trabzon: Siirmene
17. S, palustre L Canakkale, Rize (2 different | (Ozdemir and Cetin, | Albania (DD), Hungary (NT), LC Least Concern
T ' localities) Trabzon (3 | 1999) Serbia (VU), Portugal (NT) (LC)
different localities) Trabon: Agagbasi
Peathland (Byfield and
Ozhatay, 1997)
Portugal (EN), Austria (3),
Germany (VU), Poland (1),
. . Artvin (1), Rize (Erata et al., Slovakia (VU), Switzerland .
18. S. papillosum Lindb. 2021b) (NT), Romania (CR), Serbia LC B1, B2, b (i), | Endangered
(VU), Slovenia (NT), Latvia
2
Ireland (NT), Northern Ireland
(NT), Andorra (VU), Portugal
Artvin (2 different localities), Bursa Uludag (DD), Austria (3), Belgium
10. S. platyphyllum (Lindp, | Purse (3 Rize (5 AereRt | yaher 1967, Cerin, | (M) Czech Rebuplic (CR) Least
ex Braithw.) Sull. ex do_?;’i |t|es)l I ra zons ( 1999) éﬁem ou’\rlg h( | )a errr;;ilgy LC fgSt oncern
Warnst. ! eren@ ocalities), amsun Rize, Kagkar Mountain (EN), ether ands (RE), (LC)
(2 different localities), (Abay et al., 2009) Poland(R), Slovakia (EN),
Giresun (Erata et al., 2021a), " Hungary (VU), Romania (NT),
Serbia (VU), Slovenia (VU),
Estonia (NT), Lithunia (2)
20. S.quinquefarium Artvin, Giresun (Erata et al., Netherlands (NT), Hungary .
(Lindb.) Warnst. 2020) (VU), Estonia (NT) LC B1,B2 b (i), | Endangered
- _ | Germany (VU), Portugal (VU),
. I . Trabzon: Soganli Dag -
21. S. rubellum Wilson Artvin, - Gimishane, - Rize, | o0 and | Austira (3), Luxembourg (VU), LC B2,b (iii) | Vulnerable (VU)
Trabzon N Switzerland (NT), Serbia (VU),
Kiirschner, 2013)

Slovenia (NT), Slovakia (NT)
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. . - Andorra (VU), Portugal (EN),
Artvin (3 different localities), . .
22. S. squarrosum Crome Kars, Rize, Giresun (Erata et Artwg, Murgul | Spain (VU), Luxembourg (NT), LC B1, B2, b (iii) | Vulnerable (VU)
al., 2021a) (Henderson, 1961) Hungary _(NT), Montenegro
B ' (VU), Serbia (VU)
. Poland (R), Switzerland (VU),
23. S. subfulvum Sjors Trab;c_m (2 different Bulgaria (VU), Estonia (VU), LC B1, B2, b (i), | Endangered
localities) .
Latvia (1)
Artvin, Bursa (3 different . ) .| Ireland (NT), Azores (DD¥*),
localities), Rize (4 different | ArVin, Hopa- Arhavi | iy ™ (o) Austria  (3).
. (Davis et al., 1965)
localities) Trabzon 9 . | Luxembourg (EN), Germany Least Concern
24. S. subsecundum Nees . - Bursa, Uludag LC
different localities), Samsun (Walther, 1967; Cetin (VU), Netherlands  (CR), (LC)
(2 different localities), 1999) ' ’ > | Hungary (VU), Serbia (VU),
Giresun (Erata et al., 2021a), Slovenia (NT)
Luxembourg (CR), Austria (2),
Artvin (2 different localities) Germany (EN), Poland(V),
25. S. tenellum (Brid.) Bory | (Kirmact and  Kiirschner, Slovakia (DD), Switzerland LC B1,B2,b (i) | Endangered (EN)
2019) (NT), Romania (EN), Slovenia
(VU), Ukraine (VU)
Artvin (3 different localities), Ireland (NT)’. Northem Ireland
. Rize (2 different localities) . (NT), Austria (3), Germany
26. S. teres (Schimp.) Trabzon @ different Artvin, Murgul | (VU), Luxembourg (NT), LC Near Threatened
Angstr. ex Hartm. o - (Henderson, 1961) Netherlands (VU), Albania (NT)
localities), Giresun (Erata et DD*) H CR). Serbi
al., 2021a) (DD*), Hungary (CR), Serbia
' ' (VU), Slovenia (EN)
Ireland (VU), Northern Ireland
Rize (4 different localities) | Trabzon, Ezeli, %8; ﬁgsdt?ir;a (é;/U)C’;erfnpaar:n
27. S. warnstorfii Russow Trabzon 3 different | (Handel-Mazzetti ! ' y LC B2, b (iii) Vulnarable
localities) 1909). (EN), ~ Luxembourg (CR),

Slovakia (NT), Hungary (RE),
Serbia (VU), Slovenia (VU)




Kirmaci1 M. Catak U. Filiz F. 2022. Anatolian Bryol

Another problem will be pollution. Owing to all
these negative developments, the sphagnums in the
area may be lost. We think it is appropriate to keep
the taxon in this category until it is determined
from another locality. Sphagnum cuspidatum,
which is common in the Mediterranean (Ros et al.,
2013), was found in a very narrow area in Turkey.
The terrestrial form of S. cuspidatum was collected
from high mountain flushes in Kiirtiin (Giresun)
and published in 2021 (Kirmaci, 2021). It would
not be correct to evaluate the taxon according to a
single gathering locality thus it is classified as
Data Deficient. Future studies should reevaluate
the category of the taxon.

S. contortum, S. medium, S. quinquefarium, S.
papillosum, S. subfulvum and S. tenellum are
evaluated in the Endangered category. These taxa
have just been recorded from Turkey and are
known from one or more points. Similar problems
with S. flexuosum threaten these taxa as well
especially in the eastern Black Sea Mountains,
where significant increases have been observed in
the tourism activities in recent years. In addition,
the green road project that connects all the
highlands of the Black Sea was completed. These
roads have made it extremely easy to reach the
special habitats where sphagnums are located. This
development is positive in terms of tourism but
worrying in terms of its impact on nature. S.
angutifolium, S. fuscum, S. rubellum, S.
squarrosum and S. warnstorfii are evaluated in the
vulnerable category. S. fallax, S. divinum, S. molle
and S. teres are evaluated as Near Thereatened
category. The remaining 8 taxa are considered in
the Least Concern category. These taxa are widely
distributed taxa collected from almost more than
10 localities.

Blanket bogs, the preferred habitats of Sphagnums,
are extremely important for the protection of the
species. There are very limited blanket bogs in
Turkey such as Agagbas1 Peatland, Barma Yaylast
Peatland, Yilanlitas Yaylas: Peatland (Trabzon),
Kabaca—Petek Yaylasi Peatland, Sazak Peatland
(Artvin) and Ciger Lake Peatland (Canakkale).
Except for Ciger Lake Peatland, all these blanket
bogs are located at the north-eastern part of
Turkey. Yilanlitas Yaylasi and Ciger Lake are
almost extinct (Kirmaci et all., 2019). These areas
contain 77,77 % of the total sphagnums (21 taxa).
There is no protection status for these areas besides
Agacbag1 Peatland which is Nature Park (15 taxa).
At least, Sazak Peat (14 taxa), which contains
numerous taxa, and its natural beauty should be
protected. Hosting not only bryophytes but also
many other organisms, Agacbasi and Sazak
peatlands together contain 20 taxa and

approximately 74,07 % of the total sphagnum taxa
in Turkey (Kirmaci et all., 2019). Additionally, it
is a well-known fact that the protected areas such
as national parks are extremely important for the
protection of species. 5 taxa, S. auriculatum, S.
inundatum, S. nemoreum, S. platyphyllum and S.
subsecundum, known from Agacbasi and Sazak
Peatland were collected from Uludag National
Park (Bursa). All Turkish Sphagnums have been
recorded in places under the influence of the Euro-
Siberian climate which affects the northern parts of
the country. Although the effects of climate change
are often unpredictable, the general opinion is that
Turkey will be one of the most affected countries
and it such situations, the habitats where the
sphagnum taxa are found will be under serious
threat.

A large number of field studies were carried out in
the areas where Sphagnum species could be found
from 2012 to 2021 (intensely within the scope of
the project between 2013 and 2017). Habitats,
where taxa are densely populated, were
periodically visited and the status of the species
was checked. Despite this intensive fieldwork, it is
always possible that new areas and new records of
the genus will be added to the flora.

Although, intensive studies are ongoing to
determine the red list categories of bryophytes in
Europe (URL 4), there is no study on the
conservation of bryophytes in Turkey. Special
habitats such as peatlands, whose numbers are
quite limited, should be given protected status.
And also monitoring studies on some sphagnum
taxa such as S. flexuosum, S. fimbriatum, S.
cuspidatum and S. papillosum should be start.
Evaluation of the red list category of taxa by using
all criteria in real terms will give healthier results.
This can only be achieved by monitoring the
species in their habitats and keeping records. This
is the first red list study evaluating all members of
a bryophyte genus distributed in Turkey. We hope
that it will be useful for future research.
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Oz

Isik Dag1, i¢ Anadolu Bélgesinde Ankara’nin kuzey dogusunda bulunmakla birlikte, Bat: Karadeniz ve i¢ Anadolu
Bolgeleri arasindaki iklimsel bir gegis kusaginda yer almaktadir. Sahip oldugu bu iklimsel 6zellikleri ve kendine
has topografik yapisi sayesinde floristik agidan olduk¢a zengin olan bu boélgenin, maalesef simdiye kadar tiim
briyofloristik yapisinin aydmlatilmasi i¢in detayl bir ¢alisma yapilmamistir. Bu ¢alisgmada, 2019 yilinin Haziran
ve EKim aylarinda Isik Dagi’nin 29 farkli lokalitesinden yaklasik 450 briyofit 6rnegi toplanmistir. Toplanan
orneklerin degerlendirilmesi sonucunda, bolgeden cigerotlarindan 10 familya ve 11 cinse ait 18 takson ve
karayosunlarindan ise 32 familya ve 73 cinse ait 144 takson olmak {izere, toplamda 162 takson tespit edilmistir.
Bu taksonlardan; Dicranella staphylina H. Whitehouse Tiirkiye’den ikinci kez rapor edilmistir. Ayrica Tortella
inflexa (Bruch) Broth. ve Weissia rutilans (Hedw.) Lindb., A2 karesi igin yenidir. Dahasi, Cankir1 ili igin 18,
Ankara ili i¢in ise 49 taksonun ilk defa kaydi, bu briyoforistik listede verilmektedir.

Anahtar kelimeler: Briyoflora, ikinci kayit, Kare kaydi, Ankara, Cankiri, Tiirkiye.

Bryophyte Flora of Isik Mountain (Ankara-Cankiri)
Abstract

Isik Mountain is located in the north-east of Ankara in the Central Anatolia region, at the same time it is in the
climatic transition zone between the Western Black Sea and Central Anatolia regions. Unfortunately, any studies
have not been carried out yet to find out all bryofloristic composition of this region, which is very rich in terms of
floristics because of its climatic features and unique topographic structure. In this study, approximately 450
bryophyte samples were collected from 29 different localities of Isik Mountain in June and October 2019. As a
result of the examination of these samples 18 liverwort taxa from 10 families and 11 genera, 144 moss taxa from
32 families and 73 genera, and a sum of 162 bryophyte taxa were identified in this region. From these taxa,
Dicranella staphylina H. Whitehouse was reported for the second time from Turkey. Moreover, Tortella inflexa
(Bruch) Broth. and Weissia rutilans species (Hedw.) Lindb. are new for A2 square. Moreover, 18 taxa for Cankiri
province and 49 taxa for Ankara province, for the first time, are given in this bryofloristic list.

Keywords: Bryoflora, Second record, Grid-square record, Ankara, Cankir1, Tiirkiye,

* Corresponding author: guray.uyar@hbv.edu.tr

© 2022 All rights reserved / Tiim haklari saklidir.

To cite this article: Uyar G. Oren M. Alatas M. 2022. Isik Dagi (Ankara-Cankiry) Briyofit Florast. Anatolian Bryology. 8:1,
11-29.

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



mailto:guray.uyar@hbv.edu.tr
https://orcid.org/0000-0003-4038-6107
https://orcid.org/0000-0003-1839-3087
https://orcid.org/0000-0003-0862-0258

Uyar G. Oren M. Alatas M. 2022. Anatolian Bryol.......

1. Giris

Briyofitler; tiir say1si, cografi dagilim ve habitat se¢imi
bakimindan kapali tohumlulardan sonraki en basarili
karasal bitki grubudur (Tuba ve ark., 2001; Shaw ve
ark., 2011). Bu onemli bitki grubu, karasal makro
habitatlarda fotosentetik organizmalarin bulunabilecegi
her alanda yayilis gostermelerinin yani sira, oldukga
0zgiil mikrohabitatlarda da kolonize olabilirler (Glime,
2009). Briyofitlerin, tohumlu bitkilerin dahi yayilig
gosteremedigi bu alanlarda kolonize olabilmeleri,
yaklagik 400 milyon yilik karmasik evrimsel
geemigleri  boyunca  gelistirdikleri  pek  ¢ok
adaptasyonla iliskilidir. Ornegin, briyofitler kara
bitkilerinin onciilleri olarak kabul edilmelerine ragmen,
bazi karayosunu ve cigerotlarinin tiirlesme zamanlari,

tohumlu bitkilerin yayilmaya baglamasi ile paraleldir.
Ornegin: Odunsu ¢ok yillik bitkilerde gelisen kabuk
ortiisli tohumlu bitkilerin evrimsel siiregleri igerisinde
gelistirilirken, bu yeni nigler 6ncelikle epifitik yagam
stratejisi gelistirmeye baslamig yeni briyofit tiirleri
tarafindan doldurulmustur (Slack, 1997; Tuba ve ark.,
2001).

1.1. Calisma alam

Arastirma alani olarak secilen; 2084 m yiiksekligindeki
Isik Dagi, Ankara'ya bagli Kizilcahamam ilgesi ile
Cankiri'ya bagl Cerkes ilgesi sinirinda bulunmaktadir.
Ayrica bu bolge Henderson (1961) kareleme sistemine
gore de A2 karesi igerisinde yer almaktadir (Sekil 1).

Camlidere /’
~>N Kuzilcahamam )
1

KIRIKKALE

50 km KONYA

Sekil 1. Calisma alaninin Henderson (1961)’nun Tiirkiye kareleme sistemi ve (m) Ankara ve Cankirt illeri haritasi

tizerindeki konumu.

Tiirkiye, Diinyada ii¢ floristik bdlgenin (Avrupa-
Sibirya, iran-Turan ve Akdeniz) birlikte goriildiigii ve
o bolgelere ait iklimlerin hiikiim siirdiigli nadir
iilkelerden birisi olup, iliman iklim kusaginda yer
aldigindan, biyolojik ¢esitlilik a¢isindan da ¢ok zengin
bir iilkedir (Takhtajan, 1986). Isik Dag1’nda iran-Turan
elemanlar1 basta olmak iizere bu ii¢ floristik bolgeye ait
bitkiler ve ayrica ililkemize ait baz1 endemik bitkiler de
yer almaktadir. Alandan bilinen tohumlu bitki sayisi
61’1 endemik olmak {iizere yaklasik olarak 500
civarindadir (Akman ve Ketenoglu, 1979; Arisan,
2010; Akaydin ve Erik, 2002). Alanda goriilen
vejetasyon tipleri ise; step, cayir, sulak alanlar, alpin ve
orman vejetasyonudur. Orman vejetasyonunun hakim

tirleri ise sirasiyla; Abies nordmanniana (Steven)
Spach subsp. equi-trojani (Asch. & Sint. ex Boiss.)
Coode & Cullen, Pinus nigra J.F.Arnold subsp.
pallasiana (Lamb.) Holmboe, Pinus sylvestris L.,
Quercus pubescens Willd,, Q. robur subsp.
pedunculiflora (K.Koch) Menitsky’dir. Diger odunlu
taksonlar ise; Populus tremula L., Salix alba L., Acer
campestre L., Juniperus oxycedrus L., J. communis var.
saxatilis Pall., Crategus monogyna Jacq., Pyrus
elaeagnifolia Pall., Sorbus umbellata (Desf.) Fritsch,
Rosa canina L., Ulmus glabra Huds., Berberis
crataegina DC., Robinia pseudoacacia L., Cotoneaster
nummularius Fisch. & C.A.Mey. ve Prunus domestica
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subsp. insititia (L.) Bonnier & Layens, gibi aga¢ ve
calilardir (Akman, 1976).

Arastirma alaninin iklim verilerini tespit etmek icin
Kizilcahamam ve Cerkes ilgelerinin iklim verileri
kullanilmis olup, her iki istasyon i¢in de “Yar1 kurak,
kis1 cok soguk/ soguk Akdeniz iklim Tipi” nin bolgede
hitkiim  stirdiigii tespit edilmistir (Akman, 2011).
Vejetasyon acisindan bu iklimin en goze carpan

ozelligi az ¢ok belirgin fakat daima mevcut olan bir
kurak devrenin bulunmast ve bu devrede yiiksek
sicaklikla beraber goriilen ¢ok az miktardaki yaz
yagisidir.  Kizilcahamam ve Cerkes meteoroloji
istasyonlarindan alinan aylik ortalama sicaklik ve yagis
verileri kullanilarak cizilen iklim diyagramimdan da
goriilecegi tizere bolgede kurak dénem Haziran,
Temmuz, Agustos ve Eyliil aylarma denk gelmektedir
(Sekil 2, 3).

Kizilcahamam
45 | villik ToplamYagis: 567 mm - 90
Yilhk Ortamala Sicaklik:9,7 °C

40 - 80

35 - 70

30 - 60
e o, .
& E
o~ £
x 20 - 40 7
- o
n
2 L 30 ¥

10 - 20

5 - 10

0 0
-5 - -10
Sikcak ik Yagis Aylar
Sekil 2. Kizilcahamam ilgesinin iklim diyagrami
Cerkes
| vk Toplam Yagig: 406 mm 70
Yillik Ortamala Sicaklik: 8,1 °C

30 - 60

25 L 50

20 - 40
5 o
e Kurak :
15 . - 30 ~
= Donem "
H

w
10 - 20
5 - 10
0 — 0
L,_.-—-—?/ 3 4 5 6 7 8 9 10 11 12
2 Sicak ik Yagis Aylar =30

Sekil 3. Cerkes ilgesinin iklim diyagrami
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Ayrica bu iklim tipinde yagis genellikle soguk ve
nispeten  soguk  mevsimlerde  goriilmektedir.
Kizilcahamam ilgesinin yillik ortalama sicaklhigi 9,7°C
ve yillik ortalama yagis miktart 567 mm’dir (Akman,
2011). Bununla birlikte, Cerkes il¢esinde ise soguk ve
kurak bir iklim hakim olup, il¢enin yillik ortalama
sicakligi 8,1 °C ve yillik ortalama yagis miktar1 da 406
mm’dir (Akman, 2011).

Kaﬁkoz_u

2. Materyal ve Metot:

Isik Dagi’na Haziran 2019 ve Ekim 2019 tarihlerinde
toplamda 6 giinliik iki arazi caligmasi yapilmigtir.
Ornekleme noktalarinin segiminde vejetasyon tipleri,
deniz seviyesinden yiikseklik, su ile olan iligkiler,
habitatin baskis1 gibi ekolojik 6zellikler dikkate
almmugtir. Arazi ¢aligmalarimiz sirasinda, aragtirma
alanindan 29 farkli lokaliteden yaklagik + 450 briyofit
ornegi toplanmustir (Sekil 4; Tablo 1).

Tablo 1. Lokalitelere ait veriler (L.N.: Lokalite Numarasi)

. . Yiikseklik
L.N. Tarih Lokaliteler (metre)

Isik Dagi, dagin

1 17062019 Gerkes yonine o on,
bakan kuzey
yamaci
Isik Dag1 zirve,
televizyon

2 | 17.06.2009 oot 2027 m
oldugu acik alan

3 17062019 sk Da@izive oo
inigi

4 17062019 15k Dag zivve o6,
inisi

5 18062019 Ouvem ile Isk 594

Dag arasi

GPS Kaydi Vejetasyon

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

40°40'58"K
32°43'50"D

40°40'11"K . .
3204329"D Alpin vejetasyon
Pinus sylvestris L., Abies
40°40'1 1"K nor(_imar)nlqna (Steven) . Spach su_bsp.
3204529"D equi-trojani (Asch. & Sint. ex Boiss.)
Coode & Cullen karisik ormani, dere
kenari
Pinus sylvestris L., Abies
oA nordmanniana (Steven) Spach subsp.
ggojgéi,,g equi-trojani (Asch. & Sint. ex Boiss.)
Coode & Cullen karisik ormani, orman
acikligi, cayirlik alan
40°36'23"K  Yola yakin, cay kenari, Salix alba L.
32°39'57"D  toplulugu
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10

11

12

13

14

15

16

17

18

19

20

21

22

18.06.2019

18.06.2019

18.06.2019

18.06.2019

18.06.2019

18.06.2019

18.06.2019

19.06.2019

19.06.2019

19.06.2019

26.10.2019

26.10.2019

26.10.2019

27.10.2019

27.10.2019

27.10.2019

27.10.2019

Isik Dag1
etekleri
Isiklar-Kasimlar
Koyt aras1
Alpullar  Koyi
¢ikisi
Yagcihiiseyin

Koyii civari

Karagol civart

Yagcihiiseyin
Koyt civart

Salin Koyii ile

Yukariganli
koyii arast

Isik Dagi,
Yoncali Koyl
aras, dagin
kuzey yamaci
Isik Dagi,
Yoncali Koyii
arasi, dagin
kuzey yamaci
Isik Dagy,
Yoncali Koyl
arasi, dagin

kuzey yamaci

Cankiri-Cerkes
yolu lizeri Agaca
Goleti kenar1
Isik Dagy,
Yoncali  Koyi
aras, dagin
kuzey yamaci

Isik Dag1, dagin
kuzey yamaci

Isik Dag1 Cerkes
yolu tizeri
zirvesi

Isik Dagi,
zirveye  yakin,

gliney yamaglar

Hidirlar Koyt
civarl

Isik Dagi,
zirveye  yakin,

kuzey yamaglar

1183 m

1285 m

1475 m

1595 m

1576 m

1628 m

1309 m

1600 m

1464 m

1430 m

1264 m

1444 m

1487 m

1702 m

1625 m

1630 m

1553 m

40°36'56"K
32°40'37"D
40°38'33"K
32°43'42"D
40°38'10"K
32°45'06"D

40°38'33"K
32°45'45"D

40°38'30"K
32°46'03"D

40°33'42"K
32°44'03"D

40°39'10"K
32°42'36"D

40°41'33"K
32°44'18"D

40°41'58"K
32°44'32"D

40°41'52"K
32°44'54"D

40°43'22"K
32°47'12"D

40°41'33"K
32°45'42"D

40°40'53"K
32°45'57"D

40°40'41"K
32°45'06"D

40°4028"K
32°45'53"D

40°40'31"K
32°40'37"D

40°40'30"K
32°47'13"D

Yola yakin, cay kenari, Salix alba L.
toplulugu

Dere kenari, Salix alba L. toplulugu

Quercus pubescens Willd. toplulugu

Pinus sylvestris L., Quercus pubescens
Willd., Q. robur subsp. pedunculiflora
(K.Koch) Menitsky Populus tremula L.
karigik ormani

Saf Pinus sylvestris L. toplulugu

Pinus sylvestris L., Populus tremula L.,
Juniperus communis var. saxatilis Pall.,
karisik ormani

Salix alba L., Populus tremula L.
Quercus pubescens Willd., Crategus
monogyna Jacq., Pyrus elaeagnifolia
Pall., karisik agag¢ toplulugu

Pinus sylvestris L., Abies
nordmanniana (Steven) Spach subsp.
equi-trojani (Asch. & Sint. ex Boiss.)
Coode & Cullen, Salix alba L., Pyrus
elaeagnifolia Pall., karisik ormam

Pinus sylvestris L., Pinus nigra
J.F.Arnold subsp. pallasiana (Lamb.)
Holmboe, karisik ormani

Pinus sylvestris L., Pinus nigra
J.F.Arnold subsp. pallasiana (Lamb.)
Holmboe, Juniperus oxycedrus L.,
Juniperus communis var. saxatilis Pall.
karisik ormani

Pinus sylvestris L., Salix alba L.,

Crategus monogyna Jacg. karigik
seyrek agag toplulugu
Pinus sylvestris L., Pinus nigra

J.F.Arnold subsp. pallasiana (Lamb.)

Holmboe, Juniperus oxycedrus L.,
karisik ormani
Pinus sylvestris L., Pinus nigra

J.F.Arnold subsp. pallasiana (Lamb.)
Holmboe, karigik ormani, su kenari
Pinus sylvestris L., Pinus nigra
J.F.Arnold subsp. pallasiana (Lamb.)
Juniperus oxycedrus L., Juniperus
communis var. saxatilis Pall. karisik
ormani

Abies nordmanniana (Steven) Spach
subsp. equi-trojani (Asch. & Sint. ex
Boiss.) Coode & Cullen, Pinus
sylvestris L., Goknar agirhkli karisik
orman

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

Abies nordmanniana (Steven) Spach
subsp. equi-trojani (Asch. & Sint. ex
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Isik Dagy,
zirveye  yakin,
kuzey yamaglar

23 | 27.10.2019 1675 m

Isik Dagi, kuzey

24 | 27.10.2019
yamaglar

1572 m

Egerlibas Koyii
civari, Sart Cam
Yaylasi, Egriova
Goleti

25 | 28.10.2019 1815 m

Saricam Yaylasi

26 28.10.2019 tist kisimlari

1751 m

Isik Dagi,
zirveye  yakin,
giiney yamaglari

27 | 28.10.2019 1718 m

Isik Dagi
zirvesinin giiney
yamaglari
Isik Dag1
zirvesinin giiney
yamaglari

28 | 28.10.2019 1547 m

29 28.10.2019 1600 m

Toplanan briyofit 6rnekleri 151k mikroskobu ve
steromikroskop ile incelenmis ve heniiz basili bir
Tiirkiye Briyofit Florast olmadigi igin teshisler cesitli
tilkelere ait flora eserlerinden, gesitli revizyon ve
monograf caligmalarindan faydalanilarak yapilmistir
(Barkman, 1966; Nyholm, 1986, 1989, 1993, 1998;
Smith, 1996, 2004; Hedends, 1992; Zander, 1993;
Lewinsky, 1993; Sharp ve ark., 1994; Greven, 1995;
Hofmann, 1997, 1998; Munoz, 1998, 1999; Sim-Sim,
1999; Paton, 1999; Allen ve ark., 2002; Cortini
Pedrotti, 2001, 2006; Heyn ve Herrnstadt, 2004;
Ignatova ve Munoz, 2005; Guerra ve Cros, 2006; 2007,
Casas ve ark., 2009; Lara ve ark., 2009). Ayrica bitki
listesinin ~ olusturulmasinda ve briyofitlere ait
nomenklatiirel degisiklikler ve sinonimler ig¢in
Hodgetts ve ark. (2020) ve Soderstrom ve ark., (2020)
takip edilmistir. Tiirkiye Karayosunlar: ve Cigerotlari
Floras1 yeni kayit durum degerlendirmeleri igin
Tiirkiye karayosunlar1 ve cigerotlarinin kontrol listeleri
(Uyar ve Cetin, 2004; Kiirschner ve Erdag, 2005;
Ozenoglu Kiremit ve Kegeli, 2009; Kiirschner ve Frey,
2011; Ros ve ark.,2013; Erdag ve Kiirschner, 2017) ve
Tirkiye briyofitleri i¢in yaymnlanmis son kayitlar
gbzden gegirilerek karar verilmistir (Ursavas ve ark.,
2021; Unan ve Oren, 2021; Unan ve ark., 2021; Abay
ve ark., 2021; Erata ve ark., 2021; Kirmaci ve ark.,
2021; Keskin ve ark., 2021). Ayrica teshisleri yapilan
orneklerin A2 karesi i¢in yeni olup olmadiklarini

................................................................. 16
Boiss.) Coode & Cullen, Pinus
sylvestris L., karigik ormani
Pinus sylvestris L., Abies

40°40'33"K
32°47'45"D

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

Pinus sylvestris L., Abies
40°40'45"K nordmanniana (Steven) Spach subsp.
32°48'55"D equi-trojani (Asch. & Sint. ex Boiss.)

Coode & Cullen karisik ormant
Abies nordmanniana (Steven) Spach

40°35'10"K  subsp. equi-trojani (Asch. & Sint. ex
32°49'18"D Boiss.) Coode & Cullen, Pinus
sylvestris L., karigik ormani
Pinus nigra  J.F.Arnold  subsp.

pallasiana (Lamb.) Holmboe, Pinus
sylvestris L., Abies nordmanniana
(Steven) Spach subsp. equi-trojani
(Asch. & Sint. ex Boiss.) Coode &
Cullen, agik gayirlik alan

Abies nordmanniana (Steven) Spach
subsp. equi-trojani (Asch. & Sint. ex

40°36'06"K
32°49'43"D

40°37'03"K

Boiss.) Coode & Cullen, Pinus

0 (] " ]

SLASAL) sylvestris L., Goknar agirlikli karisik
orman

40°38'48"K .

3204732"D Alpin cayirlik

40°39'04"K . .

32046'27"D Pinus sylvestris L., saf ormani

belirlemek amaciyla Ursavas ve Abay (2009);
Ozenoglu Kiremit ve Kegeli (2009); Cangiil ve Ezer
(2010); Alatas ve ark., 2011; Canh ve ark., (2011);
Oren ve ark., (2012); Alatas ve ark., (2012a, 2012b);
Alatas ve Uyar, (2015); Kesim ve Ursavag (2015);
Karaburun ve ark., (2015); Yavuz ve Abay (2015);
Alatas ve ark., (2015); Oren ve ark., (2015a, 2015b;
2017); Sar1 ve Oren (2016); Simsek ve Cetin (2016);
Uyar ve ark., (2018, 2020); Can Gozcii ve ark., (2019)
calismalarindaki floristik listeler kontrol edilmis olup,
bu taksonlar bitki listesinde tek yildizla (*) ve Tiirkiye
icin ikinci kayit olan bir takson ise arti (+) ile
isaretlenmistir. Buna ilaveten, Ankara ili i¢in yeni olan
taksonlarin belirlenmesinde Uyar, (1999); Aridoz ve
ark., (2012); Ezer ve ark., (2021); Ezer, (2017); Canl
ve ark., (2011); Dogan, (2007); Cetin ve ark., (2002)
caligmalarindan yararlanilmis olup, bu taksonlar bitki
listesinde (#) ile, Cankir1 ili igin yeni olan taksonlar ise
Abay ve Ursavas, (2019); Ursavas ve Tuttu, (2020)
caligmalarindan yararlanilmig olup, bu taksonlar bitki
listesinde (m) ile gosterilmistir. Bununla birlikte,
orneklerin toplandiklar: ortamin nemlilik durumu, 151k
ve asiditesi gibi ekolojik 6zelliklerinin tespitinde arazi
gozlemlerinin  yam1  swra  Dierfen  (2001)’den
yararlanilmistir. Teshis edilen taksonlarin hayat
formlar1, Hill ve ark. (2007)’ye gore belirlenmistir.
Kesin teshisi yapilan 6rnekler 12,5 cm ebadinda zarflar
icerisinde muhafaza edilmek suretiyle Herbaryum
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ornegi  haline  getirilip, UYAR’m  briyofit
koleksiyonunda (Ankara-Polatli) muhafaza
edilmektedir.
3. Bulgular
Alandan toplanan briyofit 6rneklerinin  teshis

caligmalar1 sonucunda, cigerotlarindan 10 familya ve
11 cinse ait 18 takson, karayosunlarindan ise 32 familya
ve 73 cinse ait 144 takson olmak iizere, toplamda 162
tiir ve tiir alt1 briyofit taksonu tespit edilmistir. Ayrica,
floristik listedeki tiim taksonlar, sistematik hiyerarsiye
gore siralanmis olup, onlarla ilgili yasam formlar1 ve
baz1 ekolojik dzellikleri (asidite, nemlilik ve 151k) de
beraberinde sunulmustur. Bunun yanisira,
Henderson’un Tiirkiye Kareleme Sistemi’ne gore
Tortella inflexa (Bruch) Broth. ve Weissia rutilans
(Hedw.) Lindb. tiirlerinin A2 karesi i¢in yeni olduklar1
tespit edilmistir. Dicranella staphylina H.Whitehouse
bu caligsma ile Tiirkiye’den ikinci kez rapor edilmistir.
Aynm1  zamanda,  Brachytheciastrum  salicinum
(Schimp.) J.D.Orgaz, M.J.Cano & J.Guerra, Dicranella
cerviculata (Hedw.) Schimp., Didymodon rigidulus
Hedw., Flexitrichum gracile (Mitt) Ignatov &
Fedosov, Fontinalis antipyretica Hedw., Hypnum
andoi A.J.E. Sm., Isothecium alopecuroides (Lam. ex
Dubois) Isov., Lescuraea radicosa (Mitt.) Monk.,
Orthotrichum cupulatum Hoffm. ex Brid. var. riparium
Huebener, Philonotis calcarea (Bruch & Schimp.)
Schimp., Plagiomnium ellipticum (Brid.) T.J.Kop.,
Pleurozium schreberi (Willd. ex Brid.) Mitt., Pohlia
melanodon (Brid.) A.J.Shaw ve Tortella inflexa
(Bruch) Broth. taksonlart Cankir1 ili  igin,
Barbilophozia  lycopodioides  (Wallr.)  Loeske.,
Chiloscyphus polyanthos (L.) Corda, Lophocolea
bidentata (L.) Dumort., Lophocolea heterophylla
(Schrad.) Dumort., Lophocolea minor Nees, Porella
cordaeana (Huebener) Moore, Radula complanata (L.)
Dumort., Marchantia polymorpha subsp. montivagans
Bischl. & Boisselier, Riccia cavernosa Hoffm., Riccia
sorocarpa Bisch., Dicranodontium denudatum (Brid.)
E.Britton, Dicranella staphylina H.Whitehouse,
Dicranella varia (Hedw.) Schimp., Fissidens taxifolius
Hedw., Fissidens viridulus (Sw.) Wahlenb.,
Cynodontium bruntonii (Sm.) Bruch & Schimp.,
Ceratodon conicus (Hampe) Lindb., Trichodon
cylindricus (Hedw.) Schimp., Didymodon insulanus
(De Not.) M.O.Hill, Microbryum starckeanum (Hedw.)
R.H.Zander, Tortula acaulon (With.) R.H.Zander,
Tortula lindbergii Broth., Weissia rutilans (Hedw.)
Lindb., Grimmia laevigata (Brid.) Brid., Schistidium
atrofuscum (Schimp.) Limpr., Schistidium crassipilum
H.H.Blom, Schistidium papillosum Culm., Schistidium
rivulare (Brid.) Podp., Ptychostomum elegans (Nees)
D.Bell & Holyoak, Ptychostomum pallens (Sw. ex
anon.) J.R.Spence, Mnium stellare Reichard ex Hedw.,
Pohlia annotina (Hedw.) Lindb., Lewinskya sordida
(Sull. & Lesq.) F.Lara, Garilleti & Goffinet,
Nyholmiella gymnostoma (Bruch ex Brid.) Holmen &
E.Warncke, Nyholmiella obtusifolia (Brid.) Holmen &
E.Warncke, Plagiothecium  denticulatum  var.

obtusifolium (Turner) Moore., Cratoneuron filicinum
(Hedw.) Spruce, Thuidium delicatulum (Hedw.)
Schimp., Hypnum jutlandicum Holmen & E.Warncke,
Calliergonella cuspidata (Hedw.) Loeske,
Hylocomiadelphus triquetrus (Hedw.) Ochyra & Stebel
ve Ctenidium molluscum (Hedw.) Mitt., taksonlari ise
Ankara ili i¢in yeni kayittirlar. Bununla birlikte,
Cephaloziella divaricata (Sm.) Schiffn., Plagiomnium
rostratum (Schrad.) T.J.Kop., Orthotrichum pumilum
Sw. ex anon. ve Hygrohypnum luridum (Hedw.) Jenn.,
taksonlart da hem Cankiri ili hem de Ankara ili i¢in
yeni kayittirlar.

3.1. Floristik Liste:

Marchantiophyta
Anastrophyllaceae L.S6derstr., De Roo & Hedd.
¢ Barbilophozia barbata (Schmidel ex Schreb.) Loeske
— Lok.: A2 Ankara: 8; kaya iizeri, Cankir1: 17; toprak
iizeri, Ekolojisi: Subnétrofit, higrofit, sciofit, Hayat
formu: Diiz hal1.
Barbilophozia hatcheri (A. Evans) Loeske — Lok.: A2
Ankara: 1, 26, 27; toprak iizeri, 9, 26; kaya iizeri,
Ekolojisi: Asidofit, mezofit, sciofit, Hayat formu:
Sacgak.
¢ Barbilophozia lycopodioides (Wallr.) Loeske. —
Lok.: A2 Ankara: 1; aga¢ kokii lizeri, Ekolojisi:
Subnétrofit, mezofit, sciofit, Hayat formu: Diiz hali.
Cephaloziellaceae Douin
+ m Cephaloziella divaricata (Sm.) Schiffn. — Lok.: A2
Ankara: 19; toprak iizeri, A2 Cankiri: 17; toprak iizeri,
Ekolojisi: Subnotrofit, mezofit, fotofit, Hayat formu:
Diiz hali.
Lophocoleaceae Vanden Berghen
¢ Chiloscyphus polyanthos (L.) Corda — Lok.: A2
Ankara: 20, 26; dere kenari 1slak toprak ve kaya iizeri,
Ekolojisi: Subnétrofit, higrofit, sciofit, Hayat formu:
Diiz hal1.
¢ Lophocolea bidentata (L.) Dumort. — Lok.: A2
Ankara: 27; toprak {izeri, Ekolojisi: Subnétrofit,
higrofit, sciofit, Hayat formu: Sagak.
¢ Lophocolea heterophylla (Schrad.) Dumort. — Lok.:
A2 Cankirt: 14; toprak iizeri, Ekolojisi: Subnétrofit,
mezofit, sciofit, Hayat formu: Diiz halu.
¢ Lophocolea minor Nees — Lok.: A2 Ankara: 1, 20,
27; toprak tizeri ve giirliyen Goknar dip kiitiigi tizeri,
A2 Cankirt: 17; toprak {izeri, Ekolojisi: Subnétrofit,
mezofit, sciofit, Hayat formu: Diiz hali.
Frullaniaceae Lorch
Frullania dilatata (L.) Dumort. — Lok.: A2 Cankir1: 18;
agac govdesi lizeri, Ekolojisi: Asidofit, kserofit, fotofit,
Hayat formu: Diiz hali.
Porellaceae Cavers
¢ Porella cordaeana (Huebener) Moore. — Lok.: A2
Ankara: 2; kaya izeri, Cankirt: 13; kaya iizeri,
Ekolojisi: Subnétrofit; higrofit; sciofit, Hayat formu:
Diiz hal.
Porella platyphylla (L.) Pfeiff. — Lok.: A2 Ankara: 1,
2; golgeli kaya iizeri, 3; toprak tlizeri, A2 Cankirt: 18;
aga¢ govdesi tizeri, Ekolojisi: Subnotrofit, mezofit,
sciofit.
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Radulaceae Miill. Frib.
¢ Radula complanata (L.) Dumort. — Lok.: A2 Ankara:
1; golgeli kaya {izeri, Cankir1: 13; agag¢ kokii tizeri, 18;
aga¢ govdesi lzeri, Ekolojisi: Subnétrofit, higrofit,
fotofit, Hayat formu Diiz hal1.
Aneuraceae H.Klinggr.
Aneura pinguis (L.) Dumort. — Lok.: A2 Cankir1: 14;
nemli toprak iizeri, Ekolojisi: Subnétrofit, higrofit,
fotofit, Hayat formu: Piiriizlii hali.
Pelliaceae H.Klinggr.
Apopellia endiviifolia (Dicks.) Nebel & D.Quandt,
Syn: Pellia endiviifolia (Dicks.) Dumort.
— Lok.: A2 Cankuri: 18, 24; dere kenari 1slak tas, toprak
tizeri, Ekolojisi: Subnétrofit, higrofit, fotofit, Hayat
formu: Piriizli hali.
Marchantiaceae Lindl.
Marchantia polymorpha L. subsp. polymorpha — Lok.:
A2 Cankiri: 13; dere kenar1 slak tas, toprak iizeri,
Ekolojisi: Bazifit higrofit, sciofit, Hayat formu:
Talluslu hali.
¢ Marchantia polymorpha L. subsp. montivagans
Bischl. & Boisselier — Lok.: A2 Ankara: 26; dere kenar1
islak tas, toprak iizeri, Ekolojisi: Bazifit higrofit,
sciofit, Hayat formu: Talluslu hali.
Ricciaceae Rchb.
¢ Riccia cavernosa Hoffm. — Lok.: A2 Ankara: 25; gol
kenar1 1slak toprak tzeri, Asidofit, mezofit, fotofit,
Hayat formu: Tek talluslu, Yasam stratejisi: Tek yillik
mekik.
¢ Riccia sorocarpa Bisch. — Lok.: A2 Ankara: 19;
yayla ag¢ik alan, toprak iizeri, Ekolojisi: Asidofit,
mezofit, fotofit, Hayat formu: Tek talluslu.

Bryophyta
Polytrichaceae Schwigr.
Polytrichum juniperinum Hedw. — Lok.: A2 Ankara:
1, 25; toprak tizeri, 19; tas lizeri, Ekolojisi: Asidofit,
kserofit, fotofit, Hayat formu: Turf.
Encalyptaceae Schimp.
Encalypta streptocarpa Hedw. — Lok.: A2 Cankir1: 22;
toprak Tlizeri, 24; tas lzeri, Ekolojisi: Subnoétrofit,
kserofit, sciofit, Hayat formu: Obek.
Encalypta vulgaris Hedw. — Lok.: A2 Cankiri: 23;
toprak tizeri, Ankara: 28; toprak {izeri, Ekolojisi:
Subnétrofit, kserofit, fotofit, Hayat formu: Obek.
Funariaceae Schwigr.
Funaria hygrometrica Hedw. — Lok.: A2 Ankara: 2;
alpin bolge, zirve, a¢ik alan, toprak tizeri, Cankiri: 13;
toprak iizeri, Ekolojisi: Subnétrofit, mezofit, fotofit,
Hayat formu: Obek.
Hymenolomataceae Ignatov & Fedosov
Hymenoloma crispulum (Hedw.) Ochyra (Syn=
Dicranoweisia crispula (Hedw.) Milde) — Lok.: A2
Ankara: 1; kaya, kaya ¢atlag1 ve toprak {izeri, 25; tas
iizeri, Ekolojisi: Subnétrofit, mezofit, fotofit, Hayat
formu: Yastik.
Flexitrichaceae Ignatov & Fedosov
Flexitrichum flexicaule (Schwigr.) Ignatov &
Fedosov (Syn: Ditrichum flexicaule (Schwigr.)
Hampe) — Lok.: A2 Cankiri: 24; tas lizeri, Ekolojisi:
Subnétrofit, mezofit, sciofit, Hayat formu: Turf.

m Flexitrichum gracile (Mitt.) Ignatov & Fedosov
(Syn: Ditrichum crispatissimum (Miill.Hal.) Paris, D.
gracile (Mitt.) Kuntze) — Lok.: A2 Cankirt: 22; kaya
catlagi toprak tzeri, Ekolojisi: Subnoétrofit, mezofit,
sciofit, Hayat formu: Turf.

Leucobryaceae Schimp.

¢ Dicranodontium denudatum (Brid.) E.Britton —
Lok.: A2 Ankara: 6; sogiit govde iizeri, Ekolojisi:
Asidofit; higrofit; sciofit, Hayat formu: Obek.
Dicranellaceae M.Stech

m Dicranella cerviculata (Hedw.) Schimp. — Lok.: A2
Cankiri: 23; toprak iizeri, Ekolojisi: Subnétrofit,
mezofit, fotofit, Hayat formu: Turf.

Dicranella heteromalla (Hedw.) Schimp. — Lok.: A2
Cankiri: 14; toprak iizeri, A2 Ankara: 20; toprak {izeri
Ekolojisi: Subnétrofit, mezofit, fotofit, Hayat formu:
Turf.

+ ¢ Dicranella staphylina H.Whitehouse — Lok.: A2
Ankara: 25; dere kenari toprak {iizeri, Ekolojisi:
Subnétrofit, mezofit, fotofit, Hayat formu: Turf.

¢ Dicranella varia (Hedw.) Schimp. — Lok.. A2
Ankara: 20; toprak iizeri, A2 Cankiri: 14; toprak iizeri,
Ekolojisi: Bazifit, higrofit, fotofit, Hayat formu: Turf.
Fissidentaceae Schimp.

¢ Fissidens taxifolius Hedw. — Lok.: A2 Cankirt: 14,
17; toprak tizeri, Ankara: 21; toprak iizeri, Ekolojisi:
Subnétrofit, mezofit, sciofit, Hayat formu: Turf.

¢ Fissidens viridulus (Sw.) Wahlenb. — Lok.: A2
Ankara: 25; dere kenar1, toprak fizeri, Ekolojisi:
Subnétrofit, mezofit, sciofit, Hayat formu: Turf.
Dicranaceae Schimp.

Dicranum scoparium Hedw. — Lok.: A2 Ankara: 1, 9;
toprak iizeri, 8; tas iizeri, Cankiri: 17; toprak iizeri
Ekolojisi: Asidofit, mezofit, fotofit, Hayat formu:
Obek.

Dicranum tauricum Sapjegin — Lok.: A2 Ankara: 1;
gliriyen dip kitiigi {izeri, 6; aga¢ govdesi lzeri,
Ekolojisi: Asidofit, mezofit, fotofit, Hayat formu:
Obek.
Rhabdoweisiaceae
M.Stech)

¢ Cynodontium bruntonii (Sm.) Bruch & Schimp. —
Lok.: A2 Ankara: 6; slak kaya {izeri, Ekolojisi:
Asidofit, higrofit, sciofit, Hayat formu: Yastik.
Ditrichaceae Limpr.

¢ Ceratodon conicus (Hampe) Lindb. — Lok.: A2
Ankara: 2; acgik alan toprak lizeri, 26; toprak iizeri,
Ekolojisi: Subnétrofit, mezofit, fotofit, Hayat formu:
Turf.

Ceratodon purpureus (Hedw.) Brid. — Lok.: A2
Ankara: 1, 2, 6, 26; toprak iizeri, 6; kaya catlagi ve kaya
iizeri, Ekolojisi: Subndtrofit, mezofit, fotofit, Hayat
formu: Turf.

¢ Trichodon cylindricus (Hedw.) Schimp. (Syn:
Ditrichum cylindricum (Hedw.) Grout) — Lok.: A2
Ankara: 25; agik alan su kenar1 toprak {izeri, Ekolojisi:
Subnétrofit, mezofit, sciofit, Hayat formu: Obek.
Pottiaceae Schimp.

Barbula unguiculata Hedw. — Lok.: A2 Ankara: 2, 28;
toprak tlizeri, A2 Cankiri: 2, 13, 16, 28; toprak iizeri, 18,

Limpr. (Syn: Oncophoraceae
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tas tizeri, Ekolojisi: Asidofit, kserofit, fotofit, Hayat
formu: Turf.

Bryoerythrophyllum recurvirostrum (Hedw.)
P.C.Chen — Lok.: A2 Cankirt: 22; toprak tizeri, A2
Ankara: 27; toprak iizeri, Ekolojisi Subnétrofit,
mezofit; sciofit, Hayat formu: Turf.

¢ Didymodon insulanus (De Not.) M.O.Hill — Lok.: A2
Ankara: 19; toprak {izeri, Ekolojisi: Subnoétrofit,
mezofit; sciofit, Hayat formu: Turf.

Didymodon nicholsonii Culm. — Lok.: A2 Ankara: 19;
toprak iizeri, A2 Cankiri: 22; toprak iizeri, Ekolojisi:
Subnétrofit, mezofit; sciofit, Hayat formu: Turf.

m Didymodon rigidulus Hedw. — Lok.: A2 Cankiri: 24;
tas tizeri, Ekolojisi: Subnétrofit, kserofit, fotofit, Hayat
formu: Obek.

Didymodon spadiceus (Mitt.) Limpr. — Lok.: A2
Ankara: 19; toprak {izeri, Ekolojisi: Subnotrofit,
kserofit, fotofit, Hayat formu: Obek.

Didymodon tophaceus (Brid.) Lisa — Lok.: A2 Cankiri:
24; kaya ve toprak iizeri, Ekolojisi: Bazifit, higrofit,
fotofit, Hayat formu: Turf.

Didymodon vinealis (Brid.) R.H.Zander — Lok.: A2
Cankiri: 14; dere kenari, kaya ve toprak iizeri, 16;
toprak tizeri, Ekolojisi: Subnétrofit, kserofit, fotofit,
Hayat formu: Obek.

Eucladium verticillatum (Brid.) Bruch &Schip. —
Lok.: A2 Cankiri: 24; kaya tizeri, Ekolojisi: Bazifit,
higrofit, fotofit, Hayat formu: Turf.

Gymnostomum aeruginosum Sm. — Lok.: A2 Ankara:
21; tas iizeri, Ekolojisi: Subnétrofit, higrofit, sciofit,
Hayat formu: Turf.

¢ Microbryum starckeanum (Hedw.) R.H.Zander
(Syn: Pottia starckeana Hedw.) — Lok.: A2 Ankara: 25;
toprak tizeri, Ekolojisi: Bazifit, kserofit, fotofit, Hayat
formu: Turf.

Pterygoneurum ovatum (Hedw.) Dixon — Lok.: A2
Ankara: 2; alpin bolge, zirve, agik alan toprak tizeri,
Ekolojisi: Bazifit; kserofit; fotofit, Hayat formu:
Daginik turf.

Streblotrichum convolutum (Hedw.) P.Beauv. (Syn:
Barbula convoluta Hedw.) — Lok.: A2 Ankara: 2; alpin
bolge, zirve, acgik alan toprak iizeri, Ekolojisi:
Subnétrofit, mezofit, fotofit, Hayat formu: Turf.
Syntrichia norvegica F.Weber — Lok.: A2 Ankara: 1,
3; toprak {iizeri, 4; kaya lizeri, Ekolojisi: Subnétrofit,
kserofit, fotofit, Hayat formu: Turf.

Syntrichia ruralis (Hedw.) F.Weber & D.Mohr — Lok.:
A2 Ankara: 6, aga¢ gévdesi iizeri, 1, 5, 4, 6; kaya iizeri,
18; toprak iizeri, Cankiri: 28; toprak iizeri, Ekolojisi:
Subnétrofit, kserofit, fotofit, Hayat formu: Turf.
Syntrichia ruraliformis (Besch.) Mans. (Syn:
Syntrichia ruralis var. ruraliformis (Besch.) Delogne)
Mohr — Lok.: A2 Ankara: 9, 26; kaya lizeri, Ekolojisi:
Subnétrofit, kserofit, fotofit, Hayat formu: Turf.
Syntrichia virescens (De Not.) Ochyra — Lok.: A2
Ankara: 5, 6, 7, 12; agac govdesi tizeri, A2 Cankiri: 16;
toprak tizeri, Ekolojisi: Subnotrofit, kserofit; fotofit,
Hayat formu: Turf.

*Tortella inclinata (R.Hedw.) Limpr. — Lok.: A2
Ankara: 4; toprak tizeri, Ekolojisi: Bazifit, kserofit;
fotofit, Hayat formu: Obek.

m Tortella inflexa (Bruch) Broth. — Lok.: A2 Cankirt:
16; toprak tzeri, Ekolojisi: Bazifit, kserofit; fotofit,
Hayat formu: Obek.

Tortella tortuosa (Hedw.) Limpr. — Lok.: A2 Ankara:
21, tas tizeri, Cankirt: 13, 14, 18, 19; toprak iizeri,
Ekolojisi: Bazifit, kserofit; fotofit, Hayat formu: Obek.
¢ Tortula acaulon (With.) R.H.Zander (Syn: Phascum
cuspidatum Hedw.) — Lok.: A2 Ankara: 2, 19, 26;
toprak tizeri, Ekolojisi: Subnétrofit, mezofit, fotofit,
Hayat formu: Turf.

¢ Tortula lindbergii Broth. (Syn: Pottia lanceolata
(Hedw.) Miill. Hal., Tortula lanceola R.H.Zander) —
Lok.: A2 Ankara: 9; kaya catlag1 tlizeri, Ekolojisi:
Subnétrofit, mezofit, fotofit, Hayat formu: Turf.
Tortula muralis Hedw. — Lok.: A2 Ankara: 1, 9; kaya
iizeri, Ekolojisi: Subnbtrofit, mezofit, fotofit, Hayat
formu: Turf.

Tortula schimperi M.J. Cano, O. Werner & J. Guerra
(Syn: Tortula subulata var. angustata (Schimp.)
Kindb.) — Lok.: A2 Ankara: 6, 29; toprak fizeri,
Ekolojisi: : Subnétrofit; mezofit; sciofit, Hayat formu:
Obek.

Tortula subulata Hedw. — Lok.: A2 Ankara: 1 toprak
tizeri, 8; kaya tizeri, A2 Cankirt: 14, 18; toprak iizeri,
Ekolojisi: Subnétrofit, kserofit, sciofit, Hayat formu:
Obek.

Trichostomum brachydontium Bruch — Lok.: A2
Ankara: 19; toprak iizeri, Ekolojisi: Bazifit, mezofit,
sciofit, Hayat formu: Turf, Yasam stratejisi: Kalic.
Weissia brachycarpa (Nees & Hornsch.) Jur. — Lok.:
A2 Cankirt: 17; toprak tizeri, Ekolojisi: Subnétrofit,
kserofit, fotofit, Hayat formu: Turf.

Weissia controversa Hedw. — Lok.: A2 Cankiri: 17, 25;
toprak tizeri, Ekolojisi: Subndétrofit, kserofit, fotofit,
Hayat formu: Turf.

* ¢ Weissia rutilans (Hedw.) Lindb. — Lok.: A2
Ankara: 19; toprak iizeri, Ekolojisi: Subnétrofit;
kserofit; fotofit, Hayat formu: Turf.

Grimmiaceae Arn.

Coscinodon cribrosus (Hedw.) Spruce — Lok.: A2
Ankara: 4, 6, 25; kaya iizeri, Ekolojisi: Subnétrofit,
kserofit, fotofit, Hayat formu: Yastik.

Grimmia alpestris (F.Weber & D.Mohr) Schleich. —
Lok.: A2 Ankara: 19, 21; tas fizeri, Ekolojisi:
Subnétrofit, kserofit, fotofit, Hayat formu: Yastik.

¢ Grimmia laevigata (Brid.) Brid. — Lok.: A2 Ankara:
6; kaya iizeri, Ekolojisi: Subnotrofit, kserofit, fotofit,
Hayat formu: Yastik.

Grimmia montana Bruch & Schimp. — Lok.: A2
Ankara: 24; tas iizeri, Ekolojisi: Subnétrofit, kserofit,
fotofit, Hayat formu: Yastik.

Grimmia ovalis (Hedw.) Lindb. — Lok.: A2 Ankara: 4,
6, 9, 21, 29; kaya tizeri, Cankiri: 13, 17; kaya fizeri,
Ekolojisi: Subnétrofit, kserofit, fotofit, Hayat formu:
Yastik.

Grimmia pulvinata (Hedw.) Sm. — Lok.: A2 Ankara: 1,
5, 6, 29; kaya fizeri, Cankiri: 16, 18; kaya fizeri,



Uyar G. Oren M. Alatas M. 2022. Anatolian Bryol.......

Ekolojisi: Subnétrofit, kserofit, fotofit, Hayat formu:
Yastik.

Racomitrium canescens (Hedw.) Brid. — Lok.: A2
Ankara: 19, 29; toprak iizeri, Ekolojisi: Subnétrofit,
mezofit, fotofit, Hayat formu: Turf.

Schistidium apocarpum (Hedw.) Bruch & Schimp. —
Lok.: A2 Ankara: 1; kaya iizeri, Cankir1: 13; kaya iizeri,
Ekolojisi: Bazifit, kserofit, fotofit, Hayat formu: Turf.
¢ Schistidium atrofuscum (Schimp.) Limpr. — Lok.:
A2 Ankara: 1; kaya ylizeyini Orten toprak iizeri,
Ekolojisi: Bazifit, kserofit, fotofit, Hayat formu:
Yastik.

Schistidium confertum (Funck) Bruch & Schimp. —
Lok.: A2 Ankara: 9, 19; kaya yiizeyini Orten toprak
tizeri, Cankirt: 13, 18; kaya izeri, Ekolojisi:
Subnétrofit, kserofit, fotofit, Hayat formu: Yastik.

¢ Schistidium crassipilum H.H.Blom — Lok.: A2
Ankara: 6; kaya iizeri, Ekolojisi: Bazifit, kserofit,
fotofit, Hayat formu: Turf.

¢ Schistidium papillosum Culm. — Lok.: A2 Ankara: 1;
kaya tizeri, Ekolojisi: Bazifit, kserofit, fotofit, Hayat
formu: Turf.

¢ Schistidium rivulare (Brid.) Podp. — Lok.: A2
Ankara: 1; dere kenari kaya tizeri, Ekolojisi: Asidofit,
higrofit, fotofit, Hayat formu: Sucul Uzanan.
Bartramiaceae Schwigr.

Bartramia ithyphylla Brid. — Lok.: A2 Ankara: 27,
toprak tizeri, Ekolojisi: Asidofit, higrofit, sciofit, Hayat
formu: Obek.

Philonotis caespitosa Jur. — Lok.: A2 Ankara: 25, 26;
dere kenar 1slak toprak iizeri, Ekolojisi: Subnétrofit,
higrofit, fotofit, Hayat formu: Turf.

¢ Philonotis calcarea (Bruch & Schimp.) Schimp. —
Lok.: A2 Cankirt: 14; dere kenari 1slak toprak tizeri,
Ekolojisi: Bazifit; higrofit; fotofit, Hayat formu: Turf.
Philonotis fontana (Hedw.) Brid. — Lok.: A2 Ankara:
26; dere kenar1 1slak toprak {izeri, Ekolojisi:
Subnétrofit, higrofit, fotofit, Hayat formu: Turf.
Philonotis marchica (Hedw.) Brid. — Lok.: A2 Ankara:
25; dere kenar1 1slak toprak iizeri, Ekolojisi:
Subnétrofit, higrofit, fotofit, Hayat formu: Turf.
Bryaceae Schwigr.

Bryum argenteum Hedw. — Lok.: A2 Ankara: 5; kaya
iizeri, Cankir: 13; tas lizeri, Ekolojisi: Subndtrofit,
kserofit, fotofit, Hayat formu: Turf.

Bryum Klinggraeffii Schimp. — Lok.: A2 Ankara: 20;
toprak iizeri, Ekolojisi: Subnoétrofit, higrofit, fotofit,
Hayat formu: Turf.

Imbribryum alpinum (Huds. ex With.) N.Pedersen —
Lok.: A2 Ankara: 4, 25; su kenari, toprak ve tas iizeri,
Ekolojisi: Bazifit, mezofit, fotofit, Hayat formu: Turf.
Imbribryum mildeanum (Jur.) J.R.Spence — Lok.: A2
Ankara: 13; toprak iizeri, Ekolojisi: Subnoétrofit,
higrofit, fotofit, Hayat formu: Yastik.

Ptychostomum capillare (Hedw.) Holyoak &
N.Pedersen — Lok.: A2 Ankara: 1, 19; toprak iizeri,
Ekolojisi: Subnétrofit, mezofit, fotofit, Hayat formu:
Turf.

Ptychostomum creberrimum (Taylor) J.R.Spence &
H.P.Ramsay — Lok.: A2 Ankara: 20; toprak iizeri,

Ekolojisi: Subnétrofit, mezofit, sciofit, Hayat formu:
Turf.

¢ Ptychostomum elegans (Nees) D.Bell & Holyoak —
Lok.: A2 Ankara: 2, 19; toprak iizeri, Ekolojisi:
Subnétrofit, mezofit, sciofit, Hayat formu: Turf.
Ptychostomum imbricatulum (Miill. Hal.) Holyoak &
N.Pedersen — Lok.: A2 Ankara: 2, 25, 28; toprak {izeri,
Cankiri: 13, 14; toprak iizeri, Ekolojisi: Subnétrofit,
kserofit, fotofit, Hayat formu: Turf.

Ptychostomum moravicum (Podp.) Ros & Mazimpaka
— Lok.: A2 Ankara: 1, 2, 6, 7, 19, 25; aga¢ gdvdesi
tizeri, Cankiri: 14; toprak tizeri, Ekolojisi: Subnétrofit,
mezofit, sciofit, Hayat formu: Turf.

¢ Ptychostomum pallens (Sw. ex anon.) J.R.Spence —
Lok.: A2 Ankara: 26; su kenar1 toprak iizeri, Ekolojisi:
Subnétrofit, mezofit, sciofit, Hayat formu: Turf.
Ptychostomum pseudotriquetrum (Hedw.) J.R.Spence
& H.P.Ramsay — Lok.: A2 Ankara: 4, su kenar1 toprak
iizeri, 20; tas lizeri, Cankuri: 14; su kenart, toprak tizeri,
Ekolojisi: Subnétrofit, higrofit, fotofit, Hayat formu:
Turf.

Ptychostomum torquescens (Bruch & Schimp.) Ros &
Mazimpaka - Lok.: A2 Cankiri: 22; toprak fiizeri,
Ekolojisi: Bazifit, kserofit, fotofit, Hayat formu: Turf.
Mniaceae Schwigr.

¢ Mnium stellare Reichard ex Hedw. — Lok.: A2
Ankara: 27; 1slak toprak iizeri, Ekolojisi: Subnétrofit,
higrofit, sciofit, Hayat formu: Turf.

Mnium marginatum (Dicks.) P.Beauv. — Lok.: A2
Cankuri: 22; 1slak toprak iizeri, Ekolojisi: Subnétrofit,
mezofit, sciofit, Hayat formu: Turf.

Plagiomnium affine (Blandow ex Funck) T.J. Kop. —
Lok.: A2 Ankara: 1, 19; nemli toprak tizeri, Cankiri: 14,
18, 24, nemli toaprak Ttzeri, Ekolojisi: Asidofit,
higrofit, sciofit, Hayat formu: Diiz hal1.

m Plagiomnium ellipticum (Brid.) T.J.Kop. — Lok.: A2
Cankiri: 13; aga¢ kokii iizeri, Ekolojisi: Asidofit,
higrofit, sciofit, Hayat formu: Turf.

m ¢ Plagiomnium rostratum (Schrad.) T.J.Kop. — Lok.:
A2 Cankiart: 13; toprak tizeri, Ankara: 26; nemli toprak
iizeri, 29; agac¢ kiitiigii lizeri, Ekolojisi: Subndtrofit,
higrofit, sciofit, Hayat formu: Diiz hal.

Plagiomnium undulatum (Hedw.) T.J.Kop. — Lok.: A2
Cankir: 14; dere kenari, toprak iizeri, Ekolojisi:
Subnétrofit, higrofit, sciofit, Hayat formu: Turf.

¢ Pohlia annotina (Hedw.) Lindb. — Lok.: A2 Ankara:
26; su kenari, toprak iizeri, Ekolojisi: Subnotrofit,
higrofit, fotofit, Hayat formu: Turf.

Pohlia cruda (Hedw.) Lindb. — Lok.: A2 Ankara: 1;
agac kokii lizeri, 2, 27; kaya catlagi, toprak iizeri,
Ekolojisi: Subnétrofit, higrofit, fotofit, Hayat formu:
Turf.

m Pohlia melanodon (Brid.) A.J.Shaw — Lok.: Cankirt:
24; dere kenari, toprak iizeri, Ekolojisi: Subnétrofit,
higrofit, sciofit, Hayat formu: Dagmik Turf.

Pohlia wahlenbergii (F. Weber & D. Mohr) A.L.
Andrews var. calcarea (Warnst.) E.F.Warb. — Lok.:
Cankirt: 18; dere kenari, kaya tizeri, 22; toprak lizeri,
Ekolojisi: Asidofit, higrofit, fotofit, Hayat formu: Turf.
Orthotrichaceae Arn.
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Lewinskya affinis (Schrad. ex Brid.) F.Lara, Garilleti
& Goffinet — Lok.: A2 Ankara: 5, 6, 7, 8, 12; agac
govdesi tzeri, Cankirt: 18; aga¢ govdesi iizeri,
Ekolojisi: Subnétrofit, mezofit, sciofit, Hayat formu:
Yastik.

Lewinskya rupestris (Schleich. ex Schwégr.) F.Lara,
Garilleti & Goffinet — Lok.: A2 Ankara: 8, 9; kaya
tizeri, Cankiri: 24; tag tzeri, Ekolojisi: Asidofit,
kserofit, fotofit, Hayat formu: Yastik.

¢ Lewinskya sordida (Sull. & Lesq.) F.Lara, Garilleti
& Goffinet— Lok.: A2 Ankara: 5, 9; aga¢ govdesi tizeri,
Ekolojisi: Subnétrofit, mezofit, fotofit, Hayat formu:
Yastik.

Lewinskya speciosa (Nees) F.Lara, Garilleti &
Goffinet— Lok.: A2 Ankara: 1, 8, 9; aga¢ govdesi tizeri,
Cankir: 18, 24; aga¢ govdesi iizeri, Ekolojisi:
Subnétrofit, kserofit, fotofit, Hayat formu: Yastik.
Lewinskya striata (Hedw.) F.Lara, Garilleti & Goffinet
— Lok.: A2 Ankara: 8, 9, 20; aga¢ gdvdesi {iizeri,
Ekolojisi: Bazifit, mezofit, fotofit, Hayat formu:
Yastik.

¢ Nyholmiella gymnostoma (Bruch ex Brid.) Holmen
& E.Warncke — Lok.: A2 Ankara: 5; aga¢ govdesi
tizeri, Ekolojisi: Bazifit, mezofit, fotofit, Hayat formu:
Yastik.

¢ Nyholmiella obtusifolia (Brid.) Holmen &
E.Warncke — Lok.: A2 Ankara: 6, 7, 12; agag gévdesi
tizeri, Ekolojisi: Bazifit, kserofit, fotofit, Hayat formu:
Yastik.

Orthotrichum anomalum Hedw. — Lok.: A2 Ankara: 6
; kaya iizeri, Ekolojisi: Subnétrofit, kserofit, fotofit,
Hayat formu: Yastik.

m Orthotrichum cupulatum Hoffm. ex Brid. var.
riparium Huebener — Lok.: A2 Cankirt: 16 ; kaya tizeri,
Ekolojisi: Subnétrofit, higrofit, sciofit, Hayat formu:
Yastik.

m ¢ Orthotrichum pumilum Sw. ex anon. — Lok.: A2
Ankara: 5, 6, 7; agag¢ govdesi iizeri, Cankirt: 18; agag
govdesi tizeri, Ekolojisi: Subnétrofit, kserofit, fotofit,
Hayat formu: Yastik.

Pulvigera lyellii (Hook. & Taylor) Plasek, Sawicki &
Ochyra — Lok.: A2 Ankara: 19; agac govdesi iizeri,
Ekolojisi: Subnotrofit, mezofit, fotofit, Hayat formu:
Obek.

Aulacomniaceae Schimp.

Aulacomnium androgynum (Hedw.) Schwégr. — Lok.:
A2 Cankiri: 14; aga¢ kokil lizeri ve toprak iizeri,
Ekolojisi: Asidofit, higrofit, sciofit, Hayat formu:
Obek.

Fontinalaceae Schimp.

m Fontinalis antipyretica Hedw. — Lok.: A2 Cankiri:
14; dere i¢i kaya lizeri, Ankara: 25; dere i¢i kaya iizeri,
Ekolojisi: Subnétrofit, reofit, fotofit, Hayat formu:
Sucul uzanan.

Plagiotheciaceae (Broth.) M. Fleisch.

Herzogiella seligeri (Brid.) Z.lwats — Lok.: A2 Ankara:
19; agag Kkiitiigii tizeri, Ekolojisi: Asidofit, higrofit,
sciofit, Hayat formu: Piiriizli hali,

Plagiothecium denticulatum (Hedw.) Schimp. var.
denticulatum — Lok.: A2 Ankara: 1, toprak lzeri, 2;

kaya catlag: toprak iizeri, Ekolojisi: Asidofit, higrofit,
sciofit, Hayat formu: Diiz hali.

¢ Plagiothecium denticulatum (Hedw.) Schimp. var.
obtusifolium (Turner) Moore. — Lok.: A2 Ankara: 20;
agag kiitiigii izeri, Ekolojisi: Asidofit, higrofit, sciofit,
Hayat formu: Diiz hal1.

Pterigynandraceae Schimp.

Pterigynandrum filiforme Hedw. — Lok.: A2 Ankara:
6, 12; agac govdesi tizeri, 8, 9, 29; kaya iizeri, Cankirt:
17; kaya tizeri, Ekolojisi: Subnétrofit, mezofit, sciofit,
Hayat formu: Diiz hali.

Amblystegiaceae G.Roth.

Amblystegium serpens (Hedw.) Schimp. — Lok.:
Cankiri: 14; dere kenart toprak iizeri, Ekolojisi:
Subnétrofit, mezofit, sciofit, Hayat formu: Piiriizli hali.
Campyliadelphus chrysophyllus (Brid.) R.S.Chopra —
Lok.: Cankir1: 18; toprak iizeri, 24; tas iizeri, Ekolojisi:
Subnétrofit, mezofit, fotofit, Hayat formu: Sagak.

¢ Cratoneuron filicinum (Hedw.) Spruce — Lok.:
Cankiri: 13, 14, 16; dere kenar1 toprak ve kaya tizeri,
Ankara: 20; dere kenar tas lizeri, Ekolojisi: Bazifit,
higrofit, fotofit, Hayat formu: Sagak.

Drepanocladus aduncus (Hedw.) Warnst. — Lok.: A2
Ankara: 26; 1slak toprak iizeri, Ekolojisi: Subnétrofit,
amfifit; fotofit, Hayat formu: Sucul Koloni.

m ¢ Hygrohypnum luridum (Hedw.) Jenn. — Lok.: A2
Ankara: 18; dere kenar1 toprak iizeri, Cankiri: 14; dere
kenar1 kaya tizeri, Ekolojisi: Bazifit, amfifit; fotofit,
Hayat formu: Piirtizlii hali.

Palustriella commutata (Hedw.) Ochyra — Lok.: A2
Ankara: 18; dere kenar1 toprak iizeri, Cankiri: 13;
toprak tizeri, Ekolojisi: Bazifit, amfifit; fotofit, Hayat
formu: Sagak.

Pseudoamblystegium subtile (Hedw.) Vanderp. &
Hedends — Lok.: A2 Ankara: 18; aga¢ govdesi lizeri,
Ekolojisi: Subnétrofit, higrofit, fotofit, Hayat formu:
Piiriizlii hali.

Scorpidiaceae Ignatov & Ignatova

Sanionia uncinata (Hedw.) Loeske — Lok.. A2
Ankara: 27; toprak iizeri, Cankiri: 22; toprak iizeri,
Ekolojisi: Subnétrofit, higrofit; sciofit, Hayat formu:
Sagak.

Pseudoleskeaceae Schimp.

Lescuraea incurvata (Hedw.) E.Lawton — Lok.: A2
Ankara: 3; kaya tizeri, Cankiri: 13; aga¢ koki lizeri,
Ekolojisi: Subnétrofit, kserofit, fotofit, Hayat formu:
Piirtizlii hali.

m Lescuraea radicosa (Mitt.) Monk. — Lok.: A2
Ankara:1, 25; kaya tizeri, Cankir1: 13; agac kokii iizeri,
Ekolojisi: Subnétrofit, kserofit, fotofit, Hayat formu:
Piirtizlii hali.

Pseudoleskeellaceae Ignatov & Ignatova
Pseudoleskeella catenulata (Brid. ex Schrad.) Kindb.
— Lok.: Cankir1: 14; dere kenari kaya iizeri, Ekolojisi:
Bazifit, kserofit, fotofit, Hayat formu: Piiriizlii hali.
Thuidiaceae Schimp.

Abietinella abietina (Hedw.) M. Fleisch. — Lok.: A2
Ankara: 2; kaya ylizeyini Orten toprak iizeri, Cankir1:
13, 16; toprak iizeri, Ekolojisi: Subnétrofit; kserofit;
fotofit, Hayat formu: Sagak.
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¢ Thuidium delicatulum (Hedw.) Schimp. — Lok.: A2
Ankara: 19; toprak iizeri, Ekolojisi: Asidofit, higrofit,
sciofit, Hayat formu: Sagak.

Thuidium recognitum (Hedw.) Lindb. — Lok.: Cankirt:
24; tas iizeri, Ekolojisi: Subnétrofit; higrofit, sciofit,
Hayat formu: Sacgak.

Brachytheciaceae G. Roth.

m Brachytheciastrum salicinum (Schimp.) J.D.Orgaz,
M.J.Cano & J.Guerra — Lok.: A2 Ankara: 1; toprak ve
clirliyen agag kiitiigii tizeri, 6, 9; kaya tizeri, Ekolojisi:
Subnétrofit; mezofit; fotofit, Hayat formu: Piriizlii
hal.

Brachytheciastrum velutinum (Hedw.) Ignatov &
Huttunen — Lok.: A2 Ankara: 3, 9; kaya {izeri, 29;
toprak tizeri, Cankirt: 13, 14, 18; toprak ve agag¢ kokii
lizeri, 6, 9; kaya tlizeri, Ekolojisi: Subnétrofit; mezofit;
fotofit, Hayat formu: Piirtizlii hali.

Brachythecium albicans (Hedw.) Schimp. — Lok.: A2
Ankara: 1, 2, 3, 29; toprak fiizeri, 8; kaya iizeri,
Ekolojisi: Asidofit, mezofit, fotofit, Hayat formu:
Sacak.

Brachythecium glareosum (Bruch ex Spruce) Schimp.
—Lok.: A2 Ankara: 1,2, 4, 19, 20; toprak lizeri, 8; kaya
tizeri, Cankirt: 13, 14, 18; dere kenar1 toprak ve kaya
tizeri toprak ve agag kokii izeri, Ekolojisi: Subnétrofit,
mezofit, sciofit, Hayat formu: Piiriizlii hali.
Brachythecium rivulare Schimp. — Lok.: A2 Ankara:
25, 26; dere kenar1, toprak iizeri, Cankirt: 13; toprak
iizeri, Ekolojisi: Subnoétrofit, amfifit, sciofit, Hayat
formu: Piirtizli hali.

Brachythecium rutabulum (Hedw.) Schimp. — Lok.:
A2 Ankara: 12; aga¢ govdesi {izeri, Ekolojisi:
Subndtrofit, mezofit, sciofit, Hayat formu: Sagak.
Brachythecium salebrosum (Hoffm. ex F.Weber &
D.Mohr) Schimp. — Lok.: A2 Ankara: 2; tag ftizeri,
Cankiri:  23; toprak tizeri, Ekolojisi: Ekolojisi:
Subnétrofit, mezofit, sciofit, Hayat formu: Sacak.
Eurhynchiastrum diversifolium (Schimp.) J.Guerra —
Lok.: A2 Ankara: 1,2, 8, 9, 25, 28; tas ve toprak tizeri,
Cankiri: 22; aga¢ kokii tizeri, Ekolojisi: Subnétrofit,
higrofit, sciofit, Hayat formu: Sagak.

Eurhynchium striatum (Hedw.) Schimp. — Lok.: A2
Cankiri: 23; toprak iizeri, Ekolojisi: Subnétrofit,
higrofit, sciofit, Hayat formu: Sagak.

Homalothecium lutescens (Hedw.) H.Rob. — Lok.: A2
Ankara: 8; kaya tlizeri, 27, 28; toprak tizeri, Cankir1: 16,
23; toprak tizeri, Ekolojisi: Subnétrofit, kserofit, fotofit,
Hayat formu: Sagak.

Homalothecium philippeanum (Spruce) Schimp. —
Lok.: A2 Ankara: 1, 6, 8; kaya lizeri, Ekolojisi: Bazifit,
kserofit, sciofit, Hayat formu: Piiriizlii hal1.
Homalothecium sericeum (Hedw.) Schimp. — Lok.:
A2 Ankara: 6, 8, 12; aga¢ govdesi lizeri, 21; toprak
tizeri, Ekolojisi: Bazifit, kserofit, fotofit, Hayat formu:
Piiriizli hali.

Rhynchostegium riparioides (Hedw.) Cardot — Lok.:
A2 Ankara: 1, 6; dere ici kaya lizeri, Cankiri: 18; dere
kenari, toprak iizeri, Ekolojisi: Subnétrofit, higrofit,
sciofit, Hayat formu: Diiz hali.

Pseudoscleropodium purum (Hedw.) M.Fleisch. —
Lok.: Cankiri: 14; toprak iizeri, Ekolojisi: Subnétrofit,
mezofit, sciofit, Hayat formu: Sagak.

Hypnaceae Schimp.

m Hypnum andoi A.J.E. Sm. — Lok.: A2 Ankara: 6, 12;
agac govdesi iizeri, Cankiri: 14, 18, 24; toprak tizeri,
Ekolojisi: Asidofit, mezofit, sciofit, Hayat formu: Diiz
halz.

Hypnum cupressiforme Hedw. var. lacunosum Brid. —
Lok.: A2 Ankara: 8; kaya iizeri, Ekolojisi: Subnétrofit,
kserofit, fotofit, Hayat formu: Diiz hali.

¢ Hypnum jutlandicum Holmen & E.Warncke — Lok.:
A2 Ankara: 8; toprak iizeri, Ekolojisi: Asidofit,
mezofit, fotofit, Hayat formu: Diiz hali.

Pylaisiaceae Schimp.

+ Calliergonella cuspidata (Hedw.) Loeske — Lok.: A2
Ankara: 21; toprak iizeri, Cankir1: 18, toprak iizeri,
Ekolojisi: Subnétrofit, higrofit, fotofit, Hayat formu:
Sacak.

Ptilium crista-castrensis (Hedw.) De Not. — Lok.: A2
Cankari: 23, toprak iizeri, Ekolojisi: Asidofit, higrofit,
sciofit, Hayat formu: Sacak.

Hylocomiaceae M. Fleisch.

¢ Hylocomiadelphus triquetrus (Hedw.) Ochyra &
Stebel — Lok.: A2 Ankara: 1, 3; toprak tizeri, Cankir1:
13, 17 toprak iizeri, Ekolojisi: Subnétrofit, higrofit;
sciofit, Hayat formu: Sagak.

Hylocomium splendens (Hedw.) Schimp. — Lok.:
Cankiri: 14, 22; toprak {izeri, Ekolojisi: Asidofit;
mezofit; sciofit, Hayat formu: Sagak.

m Pleurozium schreberi (Willd. ex Brid.) Mitt. — Lok.:
Cankiri: 14, 17, 24; toprak iizeri, Ekolojisi: Asidofit;
mezofit; sciofit, Hayat formu: Sagak.
Lembophyllaceae Broth.

m Isothecium alopecuroides (Lam. ex Dubois) Isov. —
Lok.: Cankiri: 14; toprak tizeri, Ekolojisi: Subnétrofit,
mezofit, sciofit, Hayat formu: Agagsi.

Myuriaceae M.Fleisch

¢ Ctenidium molluscum (Hedw.) Mitt. — Lok.: Ankara:
19; toprak iizeri, Ekolojisi: Subnétrofit, higrofit, sciofit,
Hayat formu: Piirtizlii hali.

4. Tartisma ve Sonug

Arastirma materyalleri 2019 yilinin Haziran ve Ekim
aylarinda Ankara ilinin Kizilcahamam ilgesi ile Cankir1
ilinin Cerkes ilgesinin ge¢is noktasinda bulunan Isik
Dagr’nin 29 farkl lokaliteden toplanmistir. Yaklasik +
450 briyofit 6rneginin teshis galigmalar1 sonucunda,
cigerotlarindan 10 familya ve 11 cinse ait 18 takson ve
karayosunlarindan ise 32 familya ve 73 cinse ait 144
takson olmak iizere, toplamda 162 tiir ve tiir alti
diizeyde briyofit taksonu tespit edilmistir. Bununla
birlikte, 2005 yilinda Isik Dag1 karayosunlari {izerine
yapilan bir yiiksek lisans tezinde ise; alandan yalnizca
11 familya, 22 cinse ait 39 takson tespit edilmisken
(Yaklas, 2005), bizim ¢alismamizla bu say1 32 familya
ve 73 cins ait 144 taksona ¢ikartilmistir. Ayrica alanin
cigerotlarina yonelik herhangi bir ¢aligma yapilmadigi
icin bolgeden tespit edilen cigerotu taksonlarmin hepsi
alan i¢in yenidir. Ayrica alandan teshis edilen tiirlerden
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Dicranella staphylina H.Whitehouse, bu ¢aligma ile
Tiirkiye’den ikinci kez rapor edilmistir (Ursavas ve ark.
2021). Dahasi, alandan teshis edilen taksonlardan;
Tortella inclinata (R.Hedw.) Limpr. ve Weissia
rutilans (Hedw.) Lindb. Henderson (1961)’un Tiirkiye
kareleme sistemine gore A2 karesi i¢in yeni kayittirlar
(Ursavas ve Abay, 2009). Tespit edilen taksonlardan
Riccia cavernosa Hoffm. Tiirkiye briyofit florasi
acisindan dikkate deger bir kayit olup, bu tiir ilk defa
Ozenoglu Kiremit ve ark. (2016) tarafindan Sinop ili
Boyabat ilgesinden kaydedilmistir. Tiirlin 2. kaydi ise

Arslan ve ark. (2018) tarafindan Karabiik Eflani
ilgesinden Isik Dagi’ndaki habitatina benzer sekilde
Ortak¢ilar ~ Goleti  kenari  ¢amur  {izerinden
kaydedilmistir (Kiirschner ve Erdag, 2021). Bu ¢aligma
ile Tiirkiye’den 3. kez Isik Dagi’ndan saptanmustir.
Arastirma alanindan bulunan tiir ve tiiralt1 taksonlarin
familyalara gore dagilimlar1 ve ylizde oranlari
cigerotlar1 ve karayosunlari i¢in ayr1 ayri ele alinmisg
olup, ilk olarak cigerotlarina ait toplam 10 familya,
icerdikleri takson sayilari ve yiizde oranlari ile birlikte
(Tablo 2)’de sunulmustur.

Tablo 2. Arastirma alanindan bulunan cigerotlarina ait tiir ve tiiralt1 taksonlarin familyalara gére dagilimi.

Familya Familyalara ait takson sayisi Toplam Takstz;n/(gaylslna Oram
Lophocoleaceae 4 22,2
Anastrophyllaceae 3 16,6
Porellaceae 2 11,1
Marchantiaceae 2 1171
Ricciaceae 2 11:1
Cephaloziellaceae 1 5,5
Frullaniaceae 1 55
Radulaceae 1 5,5
Aneuraceae 1 5,5
Pelliaceae 1 55
Toplam takson sayisi 18 100

Cigerotlariin en ¢ok takson igceren familyalari sirast ile
Lophocoleaceae (4 takson), Anastrophyllaceae (3
takson), Porellaceae (2 takson), Marchantiaceae (2
takson), Ricciaceae (2 takson)’dir. Karayosunlarimin
familyalara gore dagilimma bakildiginda ise, igerdigi
takson sayisi en yiiksek familyalar sirasiyla; Pottiaceae
(29), Brachytheciaceae (14), Grimmiaceae (13),

Bryaceae (12), Orthotrichaceae (11), Mniaceae (10),

Amblystegiaceeae  (7), Bartramiaceae (5) ve
Dicranellaceae (4) olup, bunlar1 Ditrichaceae,
Plagiotheciaceae, = Thuidiaceae, = Hypnaceae ve

Hylocomiaceae familyalar1 3 taksonla takip etmektedir
(Tablo 3).

Tablo 3. Arasgtirma alanindan bulunan karayosunlarina ait tiir ve tiiralt: taksonlarin familyalara gére dagilimi.

Familya Familyalara ait Toplam Takson Sayisina Oram

takson sayisi (%)
Pottiaceae 29 201
Brachytheciaceae 14 97
Grimmiaceae 13 9.0
Bryaceae 12 8.3
Orthotrichaceae 11 7.6
Mniaceae 10 6,9
Amblystegiaceae 7 48
Bartramiaceae 5 34
Dicranellaceae 4 2.7
Ditrichaceae 3 2.0
Plagiotheciaceae 3 2.0
Thuidiaceae 3 2.0
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Hypnaceae 3 2,0
Hylocomiaceae 3 2,0
Encalyptaceae 2 1,3
Flexitrichaceae 2 1,3
Fissidentaceae 2 1,3
Dicranaceae 2 1,3
Pseudoleskeaceae 2 1.3
Pylaisiaceae 2 1,3
Polytrichaceae 1 0,7
Funariaceae 1 0,7
Hymenolomataceae 1 0,7
Leucobryaceae 1 0,7
Rhabdoweisiaceae 1 0,7
Aulacomniaceae 1 0,7
Fontinalaceae 1 0,7
Pterigynandraceae 1 0,7
Scorpidiaceae 1 0,7
Pseudoleskeellaceae 1 0,7
Lembophyllaceae 1 0,7
Myuriaceae 1 0,7
Toplam takson 144 100,0

Taksonlarin ekolojik ozellikleri ve hayat formlar1  karakterdeki taksonlarin ise % 17°lik oranlariyla ayni
degerlendirilirken literatiir bilgilerinin yani sira arazi  oldugu goriilmektedir (Sekil 5). Bu sonug alanda
gozlemleri de dikkate alinmistir. Asidite acisindan; %  yayilis gosteren taksonlarin ¢ofgunun yasam alani
67’sinin subnétrofit (pH= 5,7-7) karakterde oldugu olarak yari notral alanlari tercih ettigini gostermektedir.
goriilmektedir. Asidofit (pH < 5,7) ve Bazifit (pH > 7)

Asidite

% Takson Sayisi
N w B (€] (o)) ~ (o]
o o o o o o o

[y
o

1

Basifit Asidofit Subnoétrofit

o

Sekil 5. Teshis edilen taksonlarin ortam asitligi tercihleri.
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Orneklerin, toplandiklari ortamlarin nem ve su
durumuna bakilarak bir gruplandirma yapildiginda ise,
% 36’1 mesofitik, % 30’u kserofitik, % 31°1 higrofitik,

% 2’u ise amfifitik ve yalnizca % 1’inin reofitik
karakterde oldugu goriilmektedir (Sekil 6).

Nem

% Takson Sayisi
B RN N
(9] o (9] o (9]

Mezofit Higrofit

=

Kserofit Amfifit Reofit

Sekil 6. Ortamin nem ve su durumuna gore 6rneklerin siniflandirilmast.

Bu sonuglar gegis bolgesinde bulunan ¢aligma alanini
etkileyen genel iklim tipleriyle de uyumlu olup, alanda
yar1 kurak ve nemli habitatlarin bir arada oldugunu
gostermektedir. Alanda 6zellikle kuzey kesimlerde
yagis miktarinin yiiksek olmasi ve de alanin biiytik bir
kisminin ormanlarla kapli olmast mezofitik ve
higrofitik tlirlerin sayismi arttirnugtir. Yari Karasal
iklimin hakim oldugu alanin giineyinde ise kserofitik
karakterdeki tiirler hakimdir. Reofitik ve amfifitik

olanlar ise dogrudan su igerisinde veya yilin biiyiik bir
kismini su altinda gegiren, sucul bitkilerdir.

Isiktan faydalanma durumlarina gore alandan bulunan
orneklerin %60°1 fotofitik karakterde olup, orman
kenarinda, yar1 golgelik ve agik alanlarda dagilim
gostermekte iken, golgelik alanlari tercih eden sciofit
karakterli taksonlarin orani ise % 40’dir (Sekil 7).

% Takson Sayisi
N w B w D ~
o o o o o o

=
o

o

Fotofit

im

Isik

Sciofit

Sekil 7. Taksonlarin Isik Istekleri

Hayat formu, buharlagsma yoluyla olan su kaybin
azaltmak ve primer iiretimi arttirmak i¢in fotosentetik
yapilarin bir araya toplanma seklidir (Bates, 1998).
Hayat formlar1 genellikle kalic1 bir 6zellik olmasina
ragmen bitkiler ortam kosullarinin degismesiyle farkli
bir hayat formuna gecebilirler (Magdefrau, 1982). Bu
caligmada; teshis edilen briyofitlerin diizenlenme

sekilleri goz Oniine alinarak, Hill ve ark. (2007)’na gore
hayat formlar1 belirlenmistir. Bu hayat formlarmdan
ozellikle akrokarp karayosunlarinda ve bazi
cigerotlarinda goriilen, dik gametofitlerin birbirine
yakin olarak diizenlendigi turf (Tf) formu % 35 oranla
birinci siradadir. Akabinde fazlaca dallanan gevsek
ortiiler olusturan sacak (We; Weft) ve kubbe bigiminde
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koloniler olusturan yastik formlart (Cu; Cushion) %
13°liik esit oranlara sahiptirler. Bunlarnn % 11°lik
oranlarla, alandan toplanan akrokarp karayosunlarinda
goriilen gevsek yastiklar olusturan 6bek formu (Tuft)
ve govdelerin ve dallarin yiizeye paralel uzandig: diiz
hal1 (Ms) formlar takip etmektedir. Sirasiyla % 9’luk
oranla dallarin dik, govdelerin siiriiniicii oldugu
pliriizlii hali (Mr), %2°lik oranla talluslu cigerotlarinda
goriilen talluslu hali (Mt) ve % 1 oranlarda dikey
ylzeylerden c¢ikan briyofitlerin olusturdugu yelpaze
(Fa; Fan) formu, hareketli su ortaminda substrata sikica

tutunan, sucul salinan (At; Aquatic trailing) hayat
formu,  protonemalarin kalici olmadigi ve dik
gametofitlerin dagimik oldugu dagmik turf (Ts), tek
talluslu (St; Solitary thalloid), rizom benzeri birincil
govde tizerinde bulunan ikincil gdvdelerde dallarin
aga¢ benzeri bir diizenlenme gosterdigi agacsi (De;
Dendroid) hayat formu ve Sucul koloni (Ac; Aquatic
colonial) hayat formlaridir (Sekil 8). Bu sonuglar,
taksonlara ait hayat formlar1 oranlarinin alanin; iklim,
151k, sicaklik, toprak, su vb. ozellikleri ile uyumlu
oldugunu gostermektedir.

35

15

% Takson Sayisi

10

—
[rmn
-
~
[T
-
5
-

Yastik (Cu)
Sacak (We)
Obek (Tuft)

Duiz Hali (Ms)

Hayat Formlari

Plrazlt Hali (Mr)

Talluslu Hal (Mt)
Yelpaze (Fa)
Sucul Uzanan (At)
Daginik Turf (St)
Dendroid (De)
Sucul Koloni (Ac)

Sekil 8. Taksonlarin Hayat Formlari

Bu sonuglar degerlendirildiginde; ¢alisma alanindaki
kurak ve acik alanlarda, tas ve toprak iizerinden
toplanan oOrneklerin ¢ogunlugunu karayosunlarindan
Pottiaceae ve Grimmiaceae familyalarina ait kserofitik
karakterdeki tiirler olusturmaktadir. Dere kenarlar1 ve
zemin suyu bakimindan zengin alanlarda, toprak ve
kaya {izerinden toplanan Orneklerin ¢ogunlugunu
karayosunlarindan =~ Mniaceae, =~ Amblystegiaceae,
Bartramiaceae, Dicranaceae, Dicranellaceae,
Ditrichaceae, Plagiotheciaceae ve Fissidentaceae
cigerotlarindan ise Anastrophyllaceae, Marchantiaceae
ve Ricciaceae familyalarina ait higrofitik bireyler
olusturmaktadir. Bu alanlara yakin daha az nemli
orman alti habitatlarda ise karayosunlarindan;
Brachytheciace, Hypnaceae, Bryaceae, Thuidiaceae,
Hylocomiaceae,  Flexitrichaceae,  Encalyptaceae,
Pseudoleskeaceae, Pylaisiaceae, Polytrichaceae
cigerotlarindan; Lophocoleaceae, Metzgeriaceae ve
Porellaceae familyalarma ait mezofitik taksonlar
yaygindir. Aga¢c lizeri  Orneklerinde  bilhassa
karayosunlarindan Orthotrichaceae, Leucobryaceae,
Pterigynandraceae, Hypnaceae ve Brachytheciaceae,
cigerotlarmdan ise Frullaniaceae ve Radulaceae

familyalarinin kserofitik ve mezofitik tiyeleri baskin
durumdadir.

Bilindigi gibi briyofitler igerdikleri sekonder
metabolitlerden dolay1 antimikrobiyal, antifungal,
antiaging, antidepresan ve hatta antikanserojen etkiler
gosterebilmektedirler (Glime, 2007). Bu galisma ile
alandan belirlenen briyofitlere ait veriler, ileride
briyofitler iizerinden yapilacak farmasdtik calismalar
icin 6nemli bir rehber niteliginde olacaktir. Ayrica,
briyofitler bulunduklar1 g¢evreyle olan siki iliskileri
sebebiyle bir ¢ok ekolojik ¢aligmada da biyomonitdr
bitkiler olarak kullanilabilmektedirler. Ileriki yillarda
iklim degisikligi, hava kirliligi ve diger antropojenik
faktorlerin etkisiyle olusabilecek olumsuz ¢evre
etkilerinin tespiti amaciyla yiriitiilecek ekolojik
calismalar icin de dnemli bir kaynak materyal olarak
kullanilmalar1 s6z konusu olabilmektedir. Bununla
birlikte alandan elde edilen briyofloristik veriler heniiz
yazilmamis olan Tiirkiye Briyofit Florasi i¢in katki
saglayacaktir.



Uyar G. Oren M. Alatas M. 2022. Anatolian Bryol.......

Tesekkiir

06/2019-03 no’lu BAP projesiyle, bu c¢aligmay1
finansal olarak destekleyen Ankara Hacit Bayram Veli
Universitesi Bilimsel Aragtirma Projeleri
Koordinatérliigiine, tesekkiir ederiz.

Kaynaklar

Abay G. Ursavas S. 2019. List of Bryophytes of Cankir1
Province. Anatolian Bryology. 5:1, 56-64.

Abay G. Erata H. Batan N. Ozdemir T. 2021. Two new
records for the bryophyte flora of Turkey and
Southwest  Asia. Plant Biosystems- An
International Journal Dealing with all Aspects of
Plant  Biology, Early Access. DOI:
10.1080/11263504.2021.1947407

Akaydin G. Erik S. 2002. Flora of Ankara City.
Hacettepe Journal of Biology and Chemistry.
31: 35-93.

Akman Y. 1976. Etude phyto-écologique du massif
d’Isik. Comm. De la Fac. des. Sci. de I’ Univ.
D’ Ank. Série C 20: 1-30.

Akman Y. Ketenoglu O. 1979. Contribution to the flora
of Isik Mountain and Kizilcahamam-
Kargasekmez region. Communications
supplement 3 Serie C2 Botanique. 23: 1-50.

Akman Y. 2011. Iklim ve Biyoiklim. (Biyoiklim
metodlart  ve Tiirkiye Iklimleri). Palme
Yaymcilik, Ankara.

Alatas M. Oren M. Uyar G. 2011. Zonguldak
Karaelmas Universitesi’nin merkez kampiisii
bryofit florast. Bartin Orman Fakiiltesi Dergisi.
13: 51-58.

Alatas M. Ezer T. Kara R. Uyar G. 2012a. Abant
Daglari’ndaki Fagus orientalis Lipsky. (Dogu
Kaymi) agaclarinin epifitik bryofitleri. Bartin
Orman Fakiiltesi Dergisi. 14 (Ozel say1): 98-
105.

Alatas M. Uyar G. Kara R. Ezer T. 2012b. The
epiphytic bryophytes of Uludag Fir (Abies
nordmanniana subsp. bornmuelleriana) on
Abant Mountains/Turkey. Biological Diversity
and Conservation. 5: 69-75.

Alatag M. Uyar G. 2015. The Bryophyte flora of Abant
Mountains (Bolu/Turkey). Biological Diversity
and Conservation. 8: 35-43.

Alatag M. Ezer T. Kara R. Batan N. 2015. Beldibi ve
Babadag Ormanlarmmin Epifitik Briyofitleri
(Zonguldak, Tiirkiye). Anatolian Bryology. 1:1,
10-17.

Allen B. Hall D. Munoz J. Pursell R.A. Buck W.M.
2002. Moss Flora of Central America. Part 2.
Encalyptaceae-Orthotrichaceae (1. Basim).
New York: Missouri Botanical Garden Press.

Arisan O. M. 2010. Isik Dag1 ve Cevresinde Yetisen

Bitkiler =~ Uzerinde  Farmasotik — Botanik
Yoniinden Arastirmalar. Doktora Tezi Ankara
Universitesi, Saglk Bilimleri  Enstitiisii,

Farmasotik Botanik Anabilim dali.
Anoz S. S. Kara R. Can S.M. Ezer T. 2012. The moss
flora of Kirmir Valley (Giidiil, Ankara/Turkey).

Biological Diversity and Conservation, 5:1, 63-
68.

Arslan A. Unan A.D. Oren M. 2018. A new locality for
two remarkable bryophytes in  Turkey.
Anatolian Bryology. 4: 1-7.

Barkman J. J. 1966. Atlas Van De Nederlandse
Bladmossen. Vereniging: Koninklijke
Nederlandse Natuurhistorische.

Bates J.W. 1998. Is “life-form” a useful concept in
bryophyte ecology?. Oikos. 82; 223-237.

Can Goézcii M. Uyar G. Oren M. Ezer T. Alatag M.
2019. The Bryophyte Flora of the Samanlt
Mountains (Sakarya, Kocaeli, Yalova, Bursa) in
North-West Turkey. Arctoa. 28: 58-74.

Canli K. Simsek O. Ursavas S. Cetin B. 2011. Karagél
(Cubuk, Ankara) mesire alaninin bryofit
(Bryophyta) florasi. Mehmet Akif Ersoy
Universitesi Fen Bilimleri Enstitiisii Dergisi. 4:
38-49.

Cangiil C. Ezer T. 2010. The bryophyte flora of
Kaplandede Mountain (Diizce, Turkey). Folia
Cryptogamica Estonica. 47: 3-12.

Casas C. Brugués M. Cros M.R. Sérgio C. Infante M.
2009. Handbook of Liverworts and Hornworts
of The Iberian Peninsula and The Balearic
Islands. ISBN: 978-84-92583-55-3, 177. p,
Institut D’estudis Catalans, Spain.

Cortini Pedrotti C. 2001. Flora dei muschi d“Italia,
Sphagnopsida, Andreaopsida, Bryopsida (I
parte). ISBN: 88-7287-250-2, Antonio Delfino
Editore Medicina-Scienze, Roma.

Cortini Pedrotti C. 2006. Flora dei muschi d“Italia,
Bryopsida (Il parte), ISBN: 88-7287-370-3,
Antonio Delfino Editore Medicina-Scienze,
Roma.

Cetin B. Un¢ E. Uyar G. 2002. The moss flora of
Ankara-Kizilcahamam-Camkoru and
Camlidere districts. Turkish Journal of Botany.
26, 2: 91-101.

Dierfen K. 2001. Distribution, ecological amplitude
and phytosociological characterization of
European bryophytes. Stuttgart: Bryophytorum
Bibliotheca, Band 56.

Dogan H. 2007. Ankara-Kizilcahamam Soguksu Milli
Parki Cigerotlar1 (Hepaticae) Florasi. Yiiksek
Lisans Tezi. Ankara Universitesi, Ankara.

Erata H. Ozen O. Batan N. Alatas N. 2021. Pohlia
Hedw. and Oleolophozia L.Soderstr., De Roo &
Hedd. species new to Turkey and South-West
Asia. Cryptogamie, Bryologie. 42:1, 1-10.

Erdag A. Kiirschner H. 2017. Tiirkiye Bitkileri Listesi
(Karayosunlar1). Istanbul: Ali Nihat Gokyigit
Vakfi Yayni.

Ezer T. Uyar G. Oren M. Alatag M. 2017. New national
and regional bryophyte records, 52, 22. Pohlia
lutescens (Limpr.) H. Lindb. Journal of
Bryology. 39: 3, 285-304.

Ezer T. 2017. Contributions to the bryophyte flora of
Turkey. Acta Biologica Turcica. 30:4, 128-133.



Uyar G. Oren M. Alatas M. 2022. Anatolian Bryol.......

Ezer T. Akata 1. Altuntas D. 2021. The Mosses of
Ankara University Besevler 10. Yil Campus
Area (Ankara-Turkey). Anatolian Bryology.
7:1,17-22.

Glime J. 2007. Economic and Ethnic Uses of
Bryophytes. e-book sponsored by Michigan
Technological University and the International
Association  of  Bryologists.  Website:
https://www.researchgate.net/publication/2652
80621.

Glime J. 2009. Bryophyte Ecology. E-book sponsored
by Michigan Technological University and the
International ~ Association of  Bryologists.
Website: http://www.bryoecol.mtu.edu.

Greven H.C. 1995. Grimmia Hedw. (Grimmiaceae,
Musci) in Europe. The Netherlands: Backhuys
Publishers Leiden.

Guerra J. Cros M. 2006. Flora Briofitica Ibérica. Vol.
I11. Universidad de Murcia. Murcia: Sociedad
Espaiiola de Briologia.

Guerra J. Cros M. 2007. Flora Briofitica Ibérica. Vol. I.
Universidad de Murcia. Murcia: Sociedad
Espafiola de Briologia.

Hedenis L. 1992. Taxonomic studies on pleurocarpous
mosses, with special reference to the
Calliergon-Scorpidium-Drepanocladus
complex in northern Europe. University of
Stockholm, Stockholm.

Henderson D.M. 1961. Contribution to the Bryophyte
Flora of Turkey IV. Notes from Royal Botanic
Garden Edinburgh. 23: 263-278.

Heyn C.C. Herrnstadt I. 2004. The Bryophyte Flora of
Israel and Adjacent Regions. Jaursalem: The
Israel Academy of Science and Humanities.

Hill M.O. Preston C.D. Bosanquet S.D.S. Roy D.B.
2007. Bryoatt, attributes of British and Irish
mosses, liverworts and hornworts  with
information on native status, size, life form, life
history, geography and habitat. Norwich: NERC
Copyright.

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

Hofmann H. 1997. A monograph of the genus
Palamocladium (Brachytheciaceae, Musci).
Lindbergia. 22: 3-20.

Hofmann H. 1998. A monograph of the genus
Homalothecium (Brachytheciaceae, Musci).
Lindbergia. 23: 119-159.

Ignatova E. Munoz J. 2005. The genus Grimmia Hedw.
(Grimmiaceae, Musci) in Russia. Arctoa. 13:
101-182.

Karaburun P. Uyar G. Ozgelik A.D. Oren M. 2015.
Bryophyte Flora of Upper Gerede Valley (Bolu-
Turkey). Anatolian Bryology. 1: 1, 1-9.

Kesim N.G. Ursavas S. 2015. The moss flora of Cankiri
Alpsar1  Pond, with a moss record

(Pterygoneurum crossidioides W. Frey, Herrnst.
& Kiirschner) from the Country. Anatolian
Bryology. 1:1, 18-33.

Keskin A. Ezer T. Alatas M. Karaman Erkul S. 2021.
New national and regional bryophyte records,
67 “19. Schistidium poeltii H. H. Blom”. Journal
of Bryology. 43: 3, 306-307.

Kirmacit M. Armagan M. Ozenoglu H. 2021. Asterella
saccata (Wahlenb.) A. Evans a new genus and
liverwort (Aytoniaceae, Hepaticae) species
from Turkey. Anatolian Bryology. 7:2, 90-95.

Kiirschner H. Erdag A. 2005. Bryophytes of Turkey: an
annotated reference list of the species with
synonyms from the recent literature and an
annotated list of Turkish bryological literature.
Turkish Journal of Botany. 29: 95-154.

Kiirschner H. Frey W. 2011. Liverworts, mosses and
hornworts of Southwest Asia (Marchantiophyta,
Bryophyta, Anthocerotophyta. Nova Hedwigia,
Beiheft. 139: 1-240.

Kiirschner H. Erdag A. 2021. Bryophyte locality data
from the Near and Middle East 1775-2019
(Afghanistan, Bahrain, Iran, Irag, Israel, Jordan,
Kuwait, Lebanon, Oman, Qatar, Saudi Arabia,
Sinai Peninsula, Syria, Turkey, United Arab
Emirates and Yemen (incl. Socotra)) Vol. 1-6.
Hiperlink Yayinlar1, istanbul.

Lara F. Garilleti R. Medina R. Mazimpaka V. 2009. A
new key to the Orthotrichum Hedw. in Europe
and the Mediterranean Region. Cryptogamie
Bryologie. 30:1, 129-142.

Lewinsky J. 1993. Monographic studies on
Orthotrichum (Musci). Bryobrothera. 2: 1-59.

Migdefrau K. 1982. Life forms of bryophytes. In: Smith
AJE (ed.) Bryophyte ecology, pp. 45-58.
London, New York: Chapman and Hall.

Munoz J. 1998. Materials towards a revision of
Grimmia (Musci, Grimmiaceae) nomenclature
and taxonomy of Grimmia longirostris. Ann.
Missouri Bot. Gard. 85: 352-363.

Munoz J. 1999. A Revision of Grimmia (Musci,
Grimmiaceae) in The Americas. 1. Latin
America. Ann. Missouri Bot. Gard. 86: 118-
191.

Nyholm E. 1986. Illustrated Flora of Nordic Mosses,
Fasc. 1. Fissidentaceae - Seligeriaceae, 1-72,
The Nordic Bryological Society, Lund.

Nyholm E. 1989. Illustrated Flora of Nordic Mosses,
Fasc. 2. Pottiaceae - Splachnaceae -
Schistostegaceae, 75-141, The  Nordic
Bryological Society, Lund.

Nyholm E. 1993. lllustrated Flora of Nordic Mosses,
Fasc. 3. Bryaceae - Rhodobryaceae Mniaceae —
Cinclidiaceae - Plagiomniaceae. 145-244, The
Nordic Bryological Society, Lund.

Nyholm E. 1998. lllustrated Flora of Nordic Mosses,
Fasc. 4. Aulacomniaceae — Meesiaceae —
Catocopiaceae — Bartramiaceae — Timmiaceae —
Encalyptaceae - Grimmiaceae
Ptychomitriaceae - Hedwigiaceae -


http://www.bryoecol.mtu.edu/

Uyar G. Oren M. Alatas M. 2022. Anatolian Bryol.......

Orthotrichaceae.  145-244,
Bryological Society, Lund.

Oren M. Uyar G. Kegeli T. 2012. The bryophyte flora
of the western part of the Kiire Mountains
(Bartin, Kastamonu), Turkey. Turkish Journal
of Botany. 36: 538-557.

Oren M. Sar1 B. Ursavas S. 2015a. Syntrichia minor
(Pottiaceae) and Cephaloziella integerrima
(Cephaloziellaceae) new to bryophyte flora of
Turkey. Archives of Biological Sciences. 67:2,
367-372.

Oren M. Bozkaya S. Ozgelik A.D. Hazer Y. Uyar G.
2015b. Zonguldak ili briyofit florasina katkilar.
Anatolian Bryology. 1:1, 34-41.

Oren M. Uyar G. Ezer T. Can Gdzcii M. 2017. New and
noteworthy bryophyte records for Turkey and
Southwest Asia. Telopea Journal of Plant
Systematics. 20: 97-104.

Ozenoglu Kiremit H. Kegeli T. 2009. An annotated
check-list of the Hepaticae and Anthocerotae of
Turkey. Cryptogamie Bryologie. 30: 343-356.

Ozenoglu Kiremit H. Kirmaci M. Kiremit F. 2016. The
findings of Riccia species (Marchantiophyta) in
Turkey and Southwest Asia. Cryptogamie
Bryologie. 37: 19 — 25.

Paton J. 1999. The Liverworts Flora of the British Isles,
ISBN: 0-946589-60-7, 626 pp, Harley Books,
England.

Ros R.M. Mazimpaka V. Abou-Salama U. Aleffi M.
Blockeel T.L. Brugués M. Cros R.M. Dia M.G.
Dirkse G.M. Draper I. 2013. Mosses of the
Mediterranean, an annotated  checklist.
Cryptogamie Bryologie. 34: 99-283.

Sart B. Oren M. 2016. Safranbolu Ilgesi Briyofit
Florasi. Kastamonu Universitesi Orman
Fakiiltesi Dergisi. 16:1, 157-168.

Sharp A.J. Crum H. Eckel P.M. 1994. The Moss Flora
of Mexico. Part I. The New York Botanical
Garden, New York.

Shaw A.J. Szévényi P. Shaw B. 2011. Bryophyte
Diversity and Evolution: Windows into the
Early Evolution of Land Plants. American
Journal of Botany. 98:3, 352-369.

Sim-Sim M. 1999. The genus Frullania Raddi

(Hepaticae) in Portugal and Madeira.

Cryptogamie Bryologie 20:2, 83-144.

N.G. 1997. Niche Theory and Practice:

Bryophyte Studies. Advances in Bryology. 6:

169-204.

Smith A.J.E. 1996. The Liverworts of Britain and
Ireland, ISBN: 0-521-42473-9, 384 pp
Cambridge University Press, Cambridge.

Smith AJ.E. 2004. The Moss Flora of Britain and
Ireland. Second Edition, ISBN: 0-52181640- 8,
1012 pp, Cambridge University Press,
Cambridge.

Soderstrom L. Hagborg A. von Konrat M.J.
Bartholomew-Began S. Bell D. Briscoe L.
Brown E. Cargill D.C. Costa D.P. Crandall-

The  Nordic

Slack

Stotler B.J. et al. 2016. World checklist of
hornworts and liverworts. PhytoKeys. 59: 1-
828.

Simsek O. Cetin B. 2016.  Liverworts
(Marchantiophyta) flora of Bolu Mountain.
Anatolian Bryology. 2: 1-2, 56-69.

Takhtajan A. 1986. Floristic Regions of the World.
University of California Press, Berkeley, 544

pp.

Tuba Z. Slack N. G. Stark L.R. 2001. Bryophyte
Ecology and Climate Change. 1st edition. ISBN:
978-0-521-76763-7, 530 pp, Cambridge
University Press, Cambridge.

Unan A. D. Oren M. 2021. New and noteworthy
records of deadwood dwelling bryophyte
species for Turkey and Southwest Asia.
Cryptogamie Bryologie. 42: 4, 33-44.

Unan A. D. Potemkin A. Ursavas S. Caliskan S. Oren
M. 2021. New records of two Scapania species
(Scapaniaceae, Marchantiophyta) from north of
Turkey. Plant Biosystems - An International
Journal Dealing with all Aspects of Plant
Biology. 155:4, 679-684.

Ursavas S. Abay G. 2009. Tiirkiye’nin A2 karesinin
karayosunlari (Musci) kontrol listesi. Bartin
Orman Fakiiltesi Dergisi. 11:16, 33-43.

Ursavas S. Tuttu G. 2020. Contributions to the Moss
Flora of the Research and Application Forest of
the Faculty of Forestry, Cankir1 Karatekin
University. Anatolian Bryology. 6:1, 27-40.

Ursavas S. Kegeli T. Uyar G. Oren M. 2021. Dicranella
staphylina (Dicranaceae), a new moss record
from Turkey and South West Asia, Plant
Biosystems. 155:3, 483-486.

Uyar G. 1999. Ankara- Kizilcahamam Soguksu Milli
Parki Karayosunlart (Musci) Florasi, Doktora
tezi, Ankara Universitesi, Ankara.

Uyar G. Cetin B. 2004. A new check-list of the mosses
of Turkey. Journal of Bryology. 26: 203-220.

Uyar G. Oren M. Ezer T. Can Gézcii M. 2018. The
genus Pseudephemerum and  Schistidium
confusum newly reported from Turkey and
Southwestern Asia. Cryptogamie Bryologie.
39:1, 55-60.

Uyar G. Oren M. Alatas M. 2020. The Bryophyte Flora
of Akyazi, Arifiye, Geyve, Karapiirgek,
Districts ~ (Sakarya, Turkey). Biological
Diversity and Conservation. 13:1, 27-43.

Yaklag S. 2005. Ankara-Kizilcahamam Isik Dagi
karayosunlar1 ~ (musci)  florast.  Ankara
Universitesi, Fen Bilimleri Enstitiisii, Y. Lisans
Tezi, 82 sayfa.

Yavuz A. Abay G. 2015. The urban moss flora of the
Cankinn  city (NW,  Turkey). Anatolian
Bryology. 1:1, 42-60.

Zander R. H. 1993. Genera of The Pottiaceae: Mosses
of Harsh Enviroments. Bullettin of the Buffalo
Society of Naturel Sciences Vol. 32.



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

http://dergipark.org.tr/tr/pub/anatolianbryology
(o]

DOI: 10.26672/anatolianbryology.1062224

Antimicrobial activities of some bryophytes collected from Trabzon, Tiirkiye and
preparation of herbal soap and cream using Pellia epiphylla extract for the first time

Melike YILDIRIM AKATIN &, Mehtap ER KEMAL2 ®, Nevzat BATAN! ®

!Karadeniz Technical University, Macka Vocational School, Department of Chemistry and Chemistry
Processing Technologies, Trabzon, TURKIYE
2Karadeniz Technical University, Macka Vocational School, Department of Food Processing, Trabzon,
TURKIYE
Received: 24 January 2022 Revised: 06 March 2022 Accepted: 21 March 2022

Abstract

Bryophytes are terrestrial plants and they contain many important medical aspects. In this study, six different
bryophytes (Polytrichastrum formosum, Plagiomnium cuspidatum, Hypnum jutlandicum, Sphagnum palustre,
Rhizomnium punctatum and Pellia epiphylla) were collected from Trabzon, Tiirkiye. The effect of the extract of these
bryophytes on some human pathogenic microorganisms especially causing skin diseases (Staphylococcus aureus,
Bacillus cereus, Escherichia coli, Pseudomonas aeruginosa, Staphylococcus epidermidis, and Candida albicans) was
investigated. The highest antimicrobial activity was obtained by P. formosum extract against S. aureus, B. cereus, E.
coli, and S. epidermidis. P. epiphylla was also effective towards S. aureus, B. cereus, and S. epidermidis. No activity
was obtained for C. albicans. MIC values of P. formosum, P. cuspidatum, R. punctatum, and P. epiphylla plant extracts
were determined by using S. aureus, B. cereus, and S. epidermidis microorganisms. Because the plant with the lowest
MIC values was P. epiphylla, soap and cream formulations were prepared using the extract of this plant. Antimicrobial
properties of suspended soap/cream samples were determined against B. cereus, S. aureus, and S. epidermidis
microorganisms. It was observed that both soap and cream samples containing plant extract inhibited bacterial growth
more than control samples of soap and cream.

Keywords: Bryophyte, herbal soap, herbal cream, Trabzon, Tirkiye,

Trabzon, Tiirkiye’den toplanan baz biryofitlerin antimikrobiyal aktiviteleri ve Pellia
epiphylla 6zii kullamlarak ilk kez bitkisel sabun ve krem hazirlanmasi

Oz

Briyofitler, karasal bitkiler olup tibbi agidan pek ¢ok 6nemli 6zellige sahiptirler. Bu ¢alismada, Trabzon’dan alt1 farkli
briyofit tiirii (Polytrichastrum formosum, Plagiomnium cuspidatum, Hypnum jutlandicum, Sphagnum palustre,
Rhizomnium punktatum ve Pellia epiphylla) toplandi. Bu biryofitlerden elde edilen ekstraktlarin, 6zellikle deri
hastaliklarina neden olan bazi insan patojenik mikroorganizmalar1 (Staphylococcus aureus, Bacillus cereus,
Escherichia coli, Pseudomonas aeruginosa, Staphylococcus epidermidis ve Candida albicans) tizerindeki etkisi
aragtirldi. En yiksek antimikrobiyal aktivite, Staphylococcus aureus, Bacillus cereus, Escherichia coli ve
Staphylococcus epidermidis'e karsi P. formosum oziitii ile elde edildi. Ayrica, P. epiphylla bitkisi de S. aureus, B. cereus
ve S. epidermidis'e karsi etkiliydi. Ancak, C. albicans i¢cin herhangi bir aktivite elde edilmedi. P. formosum, P.
cuspidatum, R. punktatum ve P. epiphylla bitki ekstraktlarinin S. aureus, B. cereus ve S. epidermidis
mikroorganizmalarina karst MiK degerleri belirlendi. En diisiik MIK degerine sahip bitki P. epiphylla oldugu igin bu
bitkinin ekstrakti kullanilarak sabun ve krem formiilasyonlar1 hazirlandi. Bu sabun/krem 6rneklerinin B. cereus, S.
aureus ve S. epidermidis mikroorganizmalarina karsi antimikrobiyal 6zellikleri belirlendi. Bitki ekstrakti igeren sabun
ve krem 6rneklerinin bakteri tiremesini kontrol sabun ve krem orneklerine gore daha fazla engelledigi gozlendi.
Anahtar kelimeler: Briyofit, bitkisel sabun, bitkisel krem, Trabzon, Tirkiye,

* Corresponding author: myildirim@ktu.edu.tr

© 2022 All rights reserved / Tiim haklari saklidir.

To cite this article: Yildirim Akatin M. Er Kemal M. Batan N. 2022. Antimicrobial activities of some bryophytes
collected from Trabzon, Tiirkiye and preparation of herbal soap and cream using Pellia epiphylla extract for the first
time. Anatolian Bryology. 8:1, 30-36.

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



mailto:myildirim@ktu.edu.tr
https://orcid.org/0000-0003-4195-4647
https://orcid.org/0000-0003-0347-6648
https://orcid.org/0000-0001-8456-5719

Yildirim Akatin M. Er Kemal M. Batan N. 2022. Anatolian Bryol......................ocoiiiiiiiiiinni. 31

1. Introduction

Bryophytes are non-vascular plants and are divided
into three groups: mosses, liverworts, and
hornworts. They are represented by 14000 to
15000 species around the world (Asakawa, 1995;
Hallingbéck and Hodgetts, 2015).

Bryophytes have an important role in  keeping
ecosystems because they provide a remarkable
buffer system for other plants. Because of their
small size, many people do not have much
knowledge about bryophytes. As a result, they are
not neglected for extensive use. They are widely
found in the world from desert to polar regions
except for seas. Bryophytes were used for packing,
plugging, and decoration from ancient times
(Harris, 2008).

Bryophytes contain valuable chemicals such as
norsesquiterpenoids, riccionidins sesquiterpenoids,
anthocyanidins, etc. It has shown that these
compounds have activities such as cytotoxic,
antimicrobial, antifungal, insecticidal,
molluscicidal, antitumor, cardiotonic, and plant
growth regulatory (Asakawa, 1995; Marko et al.,
2001). Bryophytes having these key properties are
traditionally used in India to cure wounds, cuts,
burns, and skin diseases (Pant and Tewari, 1990;
Saxena, 2004; Singh et al., 2011).

It is known that natural products have been used in
skincare for centuries. Today, they are becoming
more prevalent in formulations because of synthetic
ingredients or chemical substances are no longer
preferred by people. The main benefit of plant
extracts, used in skincare, is their antimicrobial
activities (Ribeiro et al., 2015). Herbal skincare
products containing natural ingredients having
antibacterial and antifungal activities are prepared
from different parts of plants such as stem, leaves,
bark, fruit or root. They are administered topically
and may be applied in the form of soap, cream,
ointment, etc. (Gata-Goncalves et al., 2003;
Melendez et al., 2006; Wagate et al., 2009). Gels,
creams and soap formulations prepared by using
plant extracts have been used to treat different skin
disorders caused by microbial infections (Semkina,
2005; Nebedum et al., 2009).

In this study, six different bryophytes
(Polytrichastrum formosum, Plagiomnium
cuspidatum, Hypnum jutlandicum, Sphagnum
palustre, Rhizomnium punctatum, and Pellia

epiphylla) were collected from Trabzon, Tirkiye.
The effect of the extract of these bryophytes on
some human pathogenic microorganisms especially
causing skin diseases (Staphylococcus aureus,
Bacillus cereus, Escherichia coli, Pseudomonas
aeruginosa, Staphylococcus epidermidis, and
Candida albicans) was investigated. Because the
best antimicrobial activity was obtained with P.
epiphylla extract, soap and cream formulations
were prepared using the extract of this plant. After
then, antimicrobial properties of suspended
soap/cream samples were determined by using B.
cereus, S. aureus, and S. epidermidis
microorganisms.

When the literature is examined, it is seen that only
one soap and only one cream formulation was
prepared by using bryophytes and they were not
examined in terms of antimicrobial activity.
Therefore, this study is very important in this
respect.

2. Materials and Methods

2.1. Plant material

Bryophyte samples were collected from Trabzon
(Black Sea Region, Turkey) during March-June
2018: Polytrichum formosum from Taflancik
Village (Hayrat, Trabzon), Pellia epiphylla from
Sinlice Village (Salpazari, Trabzon), Rhizomnium
punctatum from Erikbeli High Plateau (Tonya
Trabzon), Plagiomnium cuspidatum from Erikbeli
High Plateau (Tonya Trabzon), Sphagnum palustre
from Camburnu (Surmene, Trabzon), Hypnum
jutlandicum from Camburnu (Surmene, Trabzon).
Information about the collection locations of
bryophyte samples can be seen in Table 1. The
plants were identified and deposited in the
Herbarium at the Department of Biology, Faculty of
Science, Karadeniz Technical University. They
were carefully cleaned and washed by using
distilled water to remove the contaminants. Samples
were dried at room temperature under the shade.

2.2. Test microorganisms

Staphylococcus aureus ATCC 25923, Bacillus
cereus RSKK 709, Escherichia coli ATCC 25922,
Pseudomonas  aeruginosa  ATCC 27853,
Staphylococcus epidermidis ATCC 12228, and
Candida albicans ATCC 10231 microorganisms
were grown on Muller Hinton Agar or Muller
Hinton Broth and stored at 4 °C.


https://www.sciencedirect.com/topics/medicine-and-dentistry/species
https://www.sciencedirect.com/topics/medicine-and-dentistry/play
https://www.sciencedirect.com/topics/medicine-and-dentistry/role-playing
https://www.sciencedirect.com/topics/medicine-and-dentistry/buffer

Yildirim Akatin M. Er Kemal M. Batan N. 2022. Anatolian Bryol

Table 1. Information about collection places of bryophyte samples

Bryophyte Locality Coordinate Altitude (m) Date

Trabzon (Hayrat): 40°50'03.38"N/

P. formosum Taflancik Village 40°24'11.85"E 478 23032018
R. punctatum Trabzon (Tonya): Erikbeli 40°45'00.80"N/

P. cuspidatum High Plateau 39°13'39.18"E 1440 05.06.2018
. Trabzon (Salpazar1): 40°48'09.20"N/

P. epiphylla Sinlice Village 39°13'37.70"E 1418 24.05.2018
S. palustre Trabzon (Surmene): 40°55'14.74"N/

H. jutlandicum Camburnu 40°13'04.53"E 185 24.03.2018

2.3. Preparation of plant extracts

Bryophyte extracts were prepared by using a
modified method. For this purpose, 250 mL of 80%
methanol solution was added to 25 g of the plant
samples which were powdered with liquid nitrogen.
Maceration was performed by shaking at 200 rpm
for 2 days at 28 °C. After then, the extracts were
filtered and the filtrates were left in an incubator at
30 °C to remove the solvent completely. The
remaining solid was dissolved in a solution
containing 1% methanol, 0.05% Tween 80, and 1%
DMSO. The supernatants were collected by
centrifugation at 4 °C, 7000 rpm for 10 minutes, and
used for antimicrobial analysis (Esimone et al.,
2008; Yeo et al., 2014; Klavina et al., 2015).

2.4. Determination of antimicrobial activities of
the plant extracts

For the determination of the antimicrobial activity
of the plant extracts, agar well diffusion tests and
minimum inhibitory concentration (MIC) tests were
performed.

2.4.1. Agar well diffusion tests

25 mL of Sterile Muller Hinton Agar was poured
into Petri dishes with a thickness of 20-25 mm.
After cooling, the microorganisms prepared
according to McFarland 0.5 scale were spread to the
agar surface with a sterile swab. Then 6-7 mm
diameter wells were drilled on the agar surface and
50-100 pL of plant extracts were placed in each
well. A negative control solution containing 1%
methanol, 0.05% Tween 80 and 1% DMSO was
used. The Petri dishes were incubated for 24 hours
at 25 °C for C. albicans and at 37 °C for other
microorganisms. Zone diameters around the wells
were measured at the end of the period (Bukvicki et
al., 2012; Adeniyi et al., 2017).

2.4.2. Determination of minimum inhibition
concentration (MIC) values

The minimum inhibition concentration (MIC)
values of the samples having antibacterial effects
were determined by the liquid microdilution
method. In this method, 96-well microplates were
used. 100 pL of sterile Muller Hinton Broth was
added to each well in the microplate. Then, 100 puL

of plant extract was added to the first column on the
microplate. 100 puL of the mixture in this column
was transferred to the second column and 2-folds
dilutions were made. After then 5 pL of the
microorganism culture were added to the wells.
After the microplates were incubated at 37 °C for
12-18 hours with shaking, bacterial density was
determined using an ELISA reader. The Minimum
Inhibitory Concentration (MIC) is defined as the
lowest concentration of extract that prevents the
visible growth of bacteria (Oliveira et al., 2012).

2.5. Preparation of herbal soap formulation

12 g of coconut oil and 54 g of palm oil were mixed
for 15 minutes at 250 rpm at room temperature.
Then 51 mL of 20% NaOH solution was slowly
added to this mixture and stirred for about 30
minutes until soap formation was observed. After
the plant extract having concentration at MIC value
was added, the solid soap formed was poured into
the molds and left to stand for 12 hours. The soaps
removed from the molds were allowed to dry
outdoors for 7 days. Control soap was prepared in
the same manner but without the addition of the
plant extract (Wongthongdee and Inprakhon, 2013).

2.6. Preparation of herbal cream formulation
While the oil phase of cream contained 4% stearic
acid, 4% stearyl alcohol, 2% cetyl alcohol, 5%
lanolin and 8% isopropyl myristate, the water phase
contained 5% propylene glycol, 5% glycerin, 0.75%
triethanolamine, 0.18% methylparaben, 0.02%
propylparaben, 0.05% EDTA and sufficient water.
Each prepared phase was heated to 65 °C,
separately. The aqueous phase was then added in
portions to the oil phase with continuous stirring
and stirred continued until it cooled down. The plant
extract was then added to the mixture at a
concentration of MIC value. Control cream was
prepared by the same procedure without the
addition of plant extract (Lachman et al., 1987;
Gupta et al., 2015).

2.7. Antimicrobial analysis of herbal soap and
cream formulations

10 mL of sterile distilled water was added over 2 g
of soap/cream and suspended with stirring.
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Vigorous agitation was performed to homogenize
the suspension, disperse the foam and dissolve the
soap. 200-300 pL of this suspension was spread
over the Muller Hinton Agar in a Petri dish and
completely dried. 6 pL. of the microorganisms
prepared according to McFarland 0.5 scale was
dropped in specific regions on the Petri dish. After
the incubation at 37 °C for 24 hours, the zone
diameters of the growing bacteria were measured
(Esimone et al., 2008).

3. Results

3.1. Agar well diffusion tests

The antimicrobial activity of 6 different bryophyte
extracts was examined (Table 2). The highest
activity was obtained with Polytrichastrum

formosum extract against Staphylococcus aureus,
Bacillus  cereus,  Escherichia  coli  and
Staphylococcus  epidermidis  microorganisms.
Rhizominium punctatum and Pellia epiphylla
extracts also had the highest activity towards S.
aureus, B. cereus and S. epidermidis. But, no
activity was obtained against Candida albicans.
Therefore, it can be said that plant extracts are more
effective against Gram (+) bacteria.

As shown in Table 2, the best antimicrobial
activities were obtained with P. formosum, P.
cuspidatum, R. punctatum and P. epiphylla plants.
For this reason, determination of minimum
inhibition concentration (MIC) values were carried
out with these plant extracts.

Table 2. Inhibition zone diameters (mm) obtained by agar well diffusion method

S. aureus S. epidermidis C. albicans | E. coli B. cereus P.aeruginosa
P. formosum 12.45+0.70 13.26+1.12 ND 12.7144.14 | 7.1940.53 | ND
P. cuspidatum 8.64+0.28 8.39+0.93 ND ND 7.25+0.80 | ND
H. jutlandicum | 8.8140.07 ND ND ND ND ND
S. palustre 10.48+0.01 | ND ND ND ND ND
R. punctatum 7.09+0.71 7.94+0.85 ND ND 6.18+0.32 | ND
P. epiphylla 13.4540.58 | 15.18+0.43 ND ND 8.68+0.42 | ND

Inhibition zone diameters (mm)+standard deviation ND: Not determined

3.2. Determination of minimum inhibition
concentration (MIC) values

The minimum inhibition concentration (MIC)
values of the plant samples having good
antibacterial effect were determined by using liquid
microdilution method. Table 3 shows the MIC
values obtained for each plant against S. aureus, B.
cereus and S. epidermidis microorganisms. It was
determined that P. epiphylla is the plant having the
lowest MIC values. Therefore, the extract of this
plant was used in the preparation of herbal soap and
cream formulations.

Table 3. Minimum inhibition concentration (MIC)
values of the plant samples

MIC (mg/mL)
S. S. B.
epidermidis | aureus | cereus
P. formosum 333 333 66.6
P. cuspidatum 129.4 64.7 129.4
R. punctatum 217.5 217.5 217.5
P. epiphylla 14.6 7.3 1.8

3.3. Preparation of herbal soap formulation
Herbal soap production was carried out using P.
epiphylla plant extract. The plant extract was added
to the soap at a final concentration of 14.6 mg/mL.
Control soap was prepared without addition of plant
extract (Figure 1).

Figure 1. Soaps produced: A) Control soap B) Soap
prepared using P. epiphylla plant extract

3.4. Preparation of herbal cream formulation
Herbal cream was prepared such that the
concentration of P. epiphylla plant extract was 14.6
mg/mL. The control cream was prepared without
adding the plant extract (Figure 2).

~—

Figure 2. Cream produced: A) Control cream B)
Cream prepared using P. epiphylla plant extract
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3.5. Antimicrobial analysis of herbal soap and
cream formulations

Antimicrobial properties of suspended soap/cream
samples were determined by using B. cereus, S.
aureus and S. epidermidis microorganisms. The
zone diameters of the growing bacteria were
measured. As can be seen from Table 4, P. epiphylla
soap inhibited the growth of S. epidermidis and S.
aureus bacteria more than control soap. But the
soap did not inhibit the growth of B. cereus. In the
case of P. epiphylla cream, it is seen that the growth
of all three bacteria used was more inhibited than
the control cream depending on the presence of
plant extract.

Table 4. Antimicrobial effects of soaps and creams

S. epidermidis | S. aureus B. cereus
Control
soap 7.28+1.62 7.79+0.38 ND
P. epiphylla ND
soap 7.09+0.45 6.17+0.30
Control
cream 7.5942.13 8.97+£2.28 15.72+£3.74
P. epiphylla
cream 6.65+1.41 7.46+1.33 12.08+4.01

Growth zone diameters (mm)+standard deviation
ND: Not detected

4. Discussion

As indicated in the findings section, when the
antimicrobial activity of six different bryophyte
extracts was examined, the highest activity was
examined in the case of Polytrichastrum formosum
extract against Staphylococcus aureus, Bacillus

cereus, Escherichia coli and Staphylococcus
epidermidis  microorganisms.  In  addition,
Plagiomnium cuspidatum, Rhizominium

punctatum, and Pellia epiphylla extracts were
highly active against Staphylococcus aureus,
Bacillus cereus and Staphylococcus epidermidis.

When the literature data is examined, it is seen that
the number of detailed antimicrobial studies using
bryophytes is not very high. In a study, it was found
that crude ether and methanol extract obtained from
Mastigophora diclados showed a good activity
(MIC value 16 pg/mL) against B. subtilis and S.
aureus (Komala et al., 2010).

The antimicrobial potential of extracts from
Scapania nemorea against yeast and bacteria
causing food degradation was determined in vitro
by microdilution method. MIC values were
determined between 0.5-3 mg/mL for bacteria and
0.2-1.0 mg/mL for yeasts (Bukvicki et al., 2012).

Antibacterial and antifungal activity of methanol
extract of Palustriella commutata, Pleurozium
schreberi, Dicranum scoparium, Homalothecium

philippeanum, Rhytidium rugosum, Anomodon
attenuatus, Leucobryum glaucum, and Hylocomium
splendens were investigated against 6 bacteria and
7 fungal species. A. attenuatus extract showed the
highest antimicrobial activity (MIC 1.25-5.0
mg/mL), while L. glaucum extract showed the
lowest activity (MIC 20.0-25.0 mg / mL). The
extracts were found to be more effective against
Gram (+) bacteria and showed strong antifungal
activity (Veljic et al., 2009).

The activity of ethanol, methanol, acetone,
chloroform and water extracts of Lunularia cruciate
was investigated against the pathogenic bacteria
(Agrobacterium tumefaciens, Escherichia coli,
Xanthomonas phoseoli, Erwinia chrysanthemi, and
Bacillus subtilis) and fungus (Alternaria alternata,
Pyricularia oryzae and Sclerotinia sclerotiorum).
All organic solvent extracts exhibited remarkable
antibacterial activity but no antifungal activity. The
aqueous plant extract showed no activity. The
maximum inhibition of ethanol extract in the agar
well method was shown in A. tumefaciens, X.
phoseoli, E. coli and B. subtilis (zone diameter 10-
20 mm). This is followed by extracts of methanol,
acetone and chloroform (Dhondiyal et al., 2013).

In this study, MIC values of P. formosum, P.
cuspidatum, R. punctatum and P. epiphylla plants
for S. epidermidis, S. aureus and B. cereus were
determined using liquid micro dilution method. P.
epiphylla was the plant that killed all three bacteria
with the lowest concentration of plant extract.

Extracts from Homaliodendron montagneanum,
Papillaria fuscescens, and Campylopus latinervice
bryophytes were prepared using acetone, ethyl
acetate and water. The MIC value of H.
montagneanum acetone extract with the best
antimicrobial activity was determined as 20 mg/mL
against S. aureus (Williams et al., 2016).

Studies have shown that many bryophyte species
have different antimicrobial activities. However,
although these plant species are so rich in
antimicrobial aspects, they are almost never used in
soap production. The only example of this is the
sphagnol soap produced by Peat Products in the
UK. This soap was produced using sphagnol extract
from Sphagnum species and was used by the British
Red Cross to treat wounds during both world wars
(Fall, 2004). The only example of ointment is
Conocephalum conicum Dumort, and Marchantia
polymorpha L. liverwort mixed with vegetable oils
to treat burns, eczema, cuts and insect bites (Ding,
1982).



Yildirim Akatin M. Er Kemal M. Batan N. 2022. Anatolian Bryol ...................coooiiiiiiinns 35

Within the scope of this study, both soap and cream
were produced by using P. epiphylla plant extract.
P. epiphylla soap was found to inhibit the growth
of S. epidermidis and S. aureus bacteria more than
control soap. In the case of cream, the growth of all
three bacteria used was more inhibited depending
on the presence of plant extract. Therefore, based
on the results obtained from the study, it can be said
that soap and cream containing P. epiphylla extract
had more high antimicrobial activity than control
soap and cream.
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Abstract

In this study, the bryophyte flora of Ermenek Valley (Karaman, Mersin) was investigated. In a total 163
taxa belonging to 27 families and 64 genera were determined by identifying the bryophyte specimens
collected from 33 stations at different habitats and different vegetation periods between the years 2019 and
2020. Marchantiophyta, 10 taxa belonging to 8 families and 10 genera, Bryophyta, 153 taxa belonging to
19 families and 54 genera are represented. Among them, 39 taxa are new records for C12 grid square and,
also Fissidens gymnandrus is recorded for the second time from Turkey. While Pottiaceae (44 taxa) and
Brachytheciaceae (26 taxa) two largest families in the study area, Ptychostomum (11 taxa), Syntrichia and
Grimmia (10 taxa) are the most species rich genera. Taxa in the floristic list, along with ecological
characteristics and life forms were given.

Keywords: Bryophyte, Ermenek Valley, flora, Karaman, Mersin, Tiirkiye.

Ermenek Vadisi (Karaman, Mersin-Tiirkiye)’nin Briyofit Florasi

Oz

Bu ¢aligmada, Ermenek Vadisi’nin (Karaman, Mersin) briyofit floras arastirilmigtir. 2019 ve 2020 yillart
arasinda vejetasyonun farkli donemlerinde 33 istasyonun farkli habitatlarindan toplanan briyofit 6rnekleri
teshis edilerek 27 familya ve 64 cinse ait toplam 163 takson tespit edilmistir. Marchantiophyta, 8 familya
ve 10 cinse ait 10 takson, Bryophyta, 19 familya ve 54 cinse ait 153 takson ile temsil edilmektedir.
Bunlardan 39 takson C12 karesi i¢in yeni kayitir ve ayrica Fissidens gymnandrus Tiirkiye’den ikinci kez
kaydedilmistir. Pottiaceae (44 takson) ve Brachytheciaceae (26 takson) en biiyiik iki familya olurken,
Ptychostomum (11 takson), Syntrichia ve Grimmia (10 takson) tiir bakimindan en zengin cislerdir. Floristik
listede taksonlar, ekolojik 6zellikleri ve hayat formlari ile birlikte verilmistir.

Anahtar kelimeler: Briyofit, Ermenek Vadisi, flora, Karaman, Mersin, Tiirkiye,
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1. Introduction

Turkey is an important country in the northern
hemisphere, in the Holarctic (circumboreal)
Kingdom, with its rich biodiversity. Turkey’s
geomorphological and geographical location has
led to the richness of biodiversity. The fact that
Turkey is located at the intersection of three
phytogeographic regions namely, Euro-Siberian,
Mediterranean and Irano-Turanian has allowed the
elements of all three phytogeographical regions to
spread and the phytological diversity to increase
(Karakas and Ezer, 2017).

Bryo-floristic studies in Turkey have been
progressing rapidly in recent years. According to
the studies on bryophyte flora in Turkey, the total
taxa of bryophytes in the country is about +£1056
(Erata and Batan, 2020; Kiirschner and Frey, 2020;
Unan et al., 2020; Uygur et al., 2020, 2021; Erata et
al., 2021; Keskin et al., 2021; Kirmaci et al., 2021;
Ursavas et al., 2021). With new studies, this number
will definitely increase.

Ermenek Valley, which has been determined as the
research area, is located in the Mediterranean
Region in Turkey and has the status of Key
Biodiversity Area. Furthermore, the Valley is one
of the 122 Important Plant Areas determined by the
World Wildlife Fund (Ozhatay et al., 2003).
Although various studies have been carried out on
vascular plants in the Ermenek Valley (Stimbiil and
Erik, 1988; Sezer and Ertugrul, 2012), no studies
have been conducted on bryophytes. The present
study aimed to reveal the bryophyte flora of the
Ermenek Valley and to contribute to the Bryophyte
Flora of Turkey.

1.1 Study area

Ermenek Valley, which is located within the
Karaman and Mersin  Provinces in the
Mediterranean  Phytogeographical Region of
Turkey, is a deep valley formed by Ermenek
Stream, one of the main branches of Goksu River.
This stream is a junction of some small streams such
as Kiigiik Stream and Gevne Stream. The altitude of
the valley varies between 200 m and 2427 m. The
most altitude of the valley is Oyuklu Mountain
(Eken et al., 2006). The valley, located in the
transition zone between the Irano-Turanian and
Mediterranean phytogeographic regions, lies in the
C12 square of the grid system of Turkey adopted by
Henderson (1961) (Figure 1).

Forest, rock and hygrophyte vegetation types can be
seen in the Ermenek Valley. Pinus brutia Ten.
forests are seen at low parts and Cedrus libani
A Rich. forests are seen at higher parts of the valley.

C. libani, Abies cilicica subsp. isaurica Coode &
Cullen and Pinus nigra subsp. pallasiana (Lamb.)
Holmboe together with it forms mixed forests in
places. Furthermore, Quercus coccifera L. is also
found in damaged maquis and Juniperus excelsa M.
Bieb. is found in the higher parts of the valley. In
the steep rocky habitats of the valley, important
endemic plant communities are encountered both
on the south-facing and north-facing more humid
and cooler parts (Ozhatay et al., 2003).

Ermenek District and surrounding has 48 endemic
vascular taxa (Sezer and Ertugrul, 2012; Ertugrul
and Tugay, 2018). 13 taxa of them exist only in the
Ermenek Valley in the world. These ones are
Alkanna dumanii H. Simbiil, Alkanna saxicola
Hub.-Mor., Campanula leucosiphon Boiss. &
Heldr., Campanula pubicalyx (P. H. Davis)
Damboldt, Cousinia  davisiana  Hub.-Mor,
Delphinium kitianum Ilarslan, Euphorbia isaurica
M.L.S. Khan, Silene ermenekensis Vural & Kit Tan,
Isatis ermenekensis Yildirimli, Sedum samium
subsp. micranthum 't Hart & Alpinar, Verbascum
isauricum  Boiss. &  Heldr.,, Verbascum
leuconeurum Boiss. & Heldr. and Cephalaria
ekimiana Goktiirk & Siimbiil (Eken et al., 2006). In
addition, members of hygrophyte vegetation are
abundant on the banks of streams. For instance,
Ulmus canescens Melville, Platanus orientalis L.,
Tamarix parviflora DC., Tamarix smyrnensis
Bunge, Vitex agnus-castus L., Juglans regia L.,
Salix alba L., Salix pseudomedemii E.Wolf exist
intensely throughout Ermenek Stream (Siimbiil and
Erik, 1988).

According to data of the Ermenek Meteorology
Station, study area has semi-arid, warm
Mediterranean climate (Akman, 2011). The mean
annual temperature is 12.9 °C. The highest mean
temperature is 30.4 °C in August, and the lowest is
-0.1 °C in January. The mean annual precipitation
is 497.1 mm (Figure 2).

Pre-Alpine formations are encountered on the
Ermenek Valley. The dominant lithological unit in
these formations is limestone. However, different
units such as schist, marble, shale and quartzite are
also encountered. The southern and middle parts of
the Ermenek Valley are composed of Early
Miocene limestones, while the higher parts are
composed of Jurassic-Cretaceous limestones. In
addition, mid-Miocene neritic limestone formations
are encountered in the north of the valley (Buldur et
al., 2007).



Flgure 1. Grid system of rkey aopted by Henderson (1961) and the study area (mOdIerd from Google
Earth).
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Figure 2. The ombro-thermic diagram of Ermenek Valley (p: precipitation, t: temperature, i: humid
season, h: arid season)
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2.

Materials and Methods
The bryophyte specimens, material of present

study, were collected from various habitats and  September 2020 (Table 1).

Table 1. Locality details

substrates within the 33 different localities in
Ermenek Valley between 26 April 2019 and 01

LN | Date Locations Altitude (m)

1 26.04.2019 | Karaman: Bagyayla, Sartveliler-Giineyyurt road, 1331
36°39'19.13"N / 32°42'43.23"E

2 26.04.2019 | Karaman: Bagyayla, Sartveliler-Giineyyurt road, 1450
36°39'5.0904"N / 32°42'1.8"E

3 06.06.2019 | Karaman:Ermenek, Olukpmnar Village, roadside, small stream | 1330
surrounding, 36°28'48.01"N /33° 0'31.06"E

4 06.06.2019 | Karaman: Ermenek, Yalindal Village, Ermenek Road, Darisekisi | 1312
place, small stream surrounding, 36°29'49.0488"N / 33°0'50.2668"E

5 06.06.2019 | Karaman: Ermenek, between Yalindal Village and Glingoren Village, | 1450
36°30'17.568"N / 33°1'10.4844"E

6 06.06.2019 | Karaman: Ermenek, Giingoren Village, Ermenek road, | 1500
36°31'18.426"N / 32°59'30.354"E

7 06.06.2019 | Karaman: Ermenek, Zeyve bazaar, 36°29'36.16"N / 32°56'24.40"E 800

8 06.06.2019 | Karaman: Ermenek, Anamur road, Kazanct entrance, | 1120
36°30'10.854"N / 32°52'8.7132"E

9 06.06.2019 | Karaman: Ermenek, Pmarénii, Ardickaya road, DSI canal entrance, | 1120
36°34'19.7868"N / 32°48'44.1936"E

10 | 06.06.2019 | Karaman: Ermenek, Yesilkdy, Gevne Stream surrounding, | 750
36°34'12.98"N /32°43'15.44"E

11 | 06.06.2019 | Karaman: Ermenek, between Yerbag and Pamuklu, 36°36'24.9804"N | 1250
/32°46'38.6328"E

12 ] 30.06.2019 | Karaman: Ermenek, Zeyve bazaar, 36°29'35.96"N / 32°56'23.65"E 800

13 17.08.2019 | Mersin: Giilnar, Bardat Village, 36°28'12.558"N /33°4'42.9384"E 1420

14 | 17.08.2019 | Mersin: Giilnar, Ihsu Village, Ilisu Waterfall, 36°33'11.18"N /| 600
33°4'10.37"E

15 | 07.06.2020 | Mersin: Mut, Yerkoprii Waterfall Road surrounding, 36°32'12.68"N/ | 250
33°14'1.50"E

16 | 07.06.2020 | Mersin: Mut, Yerkoprii Waterfall, 36°32'4.46"N / 33°13'58.08"E 275

17 | 15.08.2020 | Mersin: Mut, Yerkoprii Waterfall, 36°32'4.46"N / 33°13'58.08"E 275

18 | 16.08.2020 | Karaman: Ermenek, Basyayla road, Serper small stream, | 770
36°41'47.85"N / 32°46"2.67"E

19 | 16.08.2020 | Karaman: Ermenek, Asagicaglar Village Road, bridge surrounding, | 1000
36°44'34.16"N / 32°47'16.70"E.

20 | 16.08.2020 | Karaman: Ermenek, Asagicaglar Village Road, small stream | 1000
surrounding, 36°44'48.22"N / 32°47"20.26"E

21 | 16.08.2020 | Karaman: Ermenek, Asagicaglar Village, Kapiz place, 36°45'4.26"N | 1040
/32°47'29.93"E

22 | 16.08.2020 | Karaman: Basyayla, Kigla Village, small stream surrounding, | 875
36°43'31.86"N / 32°43'59.54"E

23 | 16.08.2020 | Karaman: Bagyayla, 36°45'14.74"N / 32°40'35.09"E 1360

24 | 16.08.2020 | Karaman: Bagyayla surrounding, 36°45'35.78"N / 32°40'57.47"E 1475

25 | 16.08.2020 | Karaman: Ermenek, 36°38'8.86"N / 32°54'1.01"E 1240

26 | 16.08.2020 | Karaman: Ermenek, north of Katranli Village, 36°45'46.94"N / | 1210
32°44'4,50"E

27 | 17.08.2020 | Karaman: Ermenek, Balkusan Village Road, west of the Balkusan | 1500
Dam, small stream surrounding, 36°43'8.94"N / 32°55'49.38"E

28 | 17.08.2020 | Karaman: Ermenek, Balkusan road, small stream surrounding, | 1530
36°44'57.78"N / 32°54'16.68"E

29 | 17.08.2020 | Karaman: Ermenek, Balkusan Village, 36°46'42.93"N /| 1650
32°53'10.11"E
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30 | 31.10.2020 | Karaman: Ermenek, north of the Gokgeseki Village, north of the | 1170
Karen hydroelectric power plant, 36°38'45.14"N / 33° 0'46.38"E

31 | 01.11.2020 | Karaman: Ermenek, Nadire Canyon, 36°34'25.40"N / 32°48'6.97"E | 750

32 | 01.11.2020 | Karaman: Ermenek, Nadire Canyon, Ardigckaya Village Road, | 750
36°34'18.38"N / 32°46'28.84"E

33 | 01.11.2020 | Karaman: Ermenek, Nadire Canyon, Yesilkoy, 36°3422.66"N /| 710
32°44'36.82"E

The specimens were identified using various floras,
revisions and monographs (Zander, 1993; Paton,
1999; Greven, 2003; Smith, 2004; Pedrotti, 2001,
2006; Kiirschner and Frey, 2020). Nomenclature of
the species follows Hodgetts et al. (2020). The
status of bryophyte taxa was evaluated by reviewing
related literature for the C12 square (Ozenoglu
Kiremit et al., 2007; Kirmac1 and Ozgelik, 2010;
Batan and Ozdemir, 2016; Ozgelik et al., 2016;
Ursavas and  Kegeli, 2020). Ecological
characteristics and life forms of the identified
specimens were determined according to Dierssen
(2001) and Hill et al. (2007). Voucher specimens
are deposited in the herbarium of Biology
Department, Faculty of Science, Nigde Omer
Halisdemir University, Turkey.

3. Results
As a result of the identification of bryophyte
specimens collected from different habitats in the

For each taxon, localities, substrate, life form and
ecological characteristics were given in the floristic
list. The new records for the C12 grid-square are
indicated with (*), the second records from Turkey
are indicated with (**) in the bryofloristic list. All
taxa are new for Karaman Province.

Abbreviations: Locality number (LN). Substrate
(Sub.): rock (r), soil (s), tree (t), concrete (c). Life
form (LF): Solitary creeping (Sc), Mat, smooth
(Ms), Mat, thalloid (Mt), Turf (Tf), Tuft (Tuft).
Acidity (pH): Acidophyte (A), Subneutrophyt (S),
Basiphyt (B), Neutrophyt (N). Humidity (H):
hygrophyt (h), mesophyt (m), xerophyt (x), tolerant
to desiccation (td). Light (L): phorophyte (p),
sciophyt (sc). m: meter.

Ermenek Valley, a total of 163 taxa (10 liverworts,
153 mosses) were determined (Table 2).

Table 2. Floristic list

Families | Taxa | LN [sub. [LF [pH [H [L
Marchantiophyta
*Syzygiella autumnalis (DC.) K. Feldberg,
Adelanthaceae Vétia, Hentschel & Heinrichs 33 s Ms | A [h P
Cephaloziellaceae *Cephaloziella baumgartneri Schiffn 13,33 S Sc S m | p
. *Mesoptychia badensis  (Gottsche  ex
Jungermanniaceae Rabenh.) L.Soderstr. & Via 16 S Ms S h sc
Southbvaceae Gongylanthus ericetorum (Raddi) Nees 16, 30 S, I Sc A h p
Y Southbya tophacea (Spruce) Spruce 13,16 r Ms S h sc
Apopellia endiviifolia (Dicks.) Nebel & D. 30.33 St Mt s h sc
Quandt
Pelliaceae 12, 13, 14, 16, s
Pellia epiphylla (L.) Corda 17, 19, 25, 30, c’ " Mt A h p
33
Lunulariaceae Lunularia cruciata (L.) Lindb. 12,13, 16 S, I Mt S m | p
Aytoniaceae Reboulia hemisphaerica (L.) Raddi 12 S Mt B h sC
. Marchantia polymorpha subsp.
Marchantiaceae montivagans Bischl. & Boissel. Dub. 16,25 sco Mt A h 5
Bryophyta
Encalyptaceae Encalypta vulgaris Hedw. 5,17,27,32 S, I Tuft | S X p
Funaria hygrometrica Hedw. 2,33 S, I Tuft | A m |p
Funariaceae Physcomitrium eurystomum Sendtn. 16 r Tf S h p
P. pyriforme (Hedw.) Bruch & Schimp. 33 r Tuft | S h p
Dicranella howei Renauld & Cardot 18 S, I Tt B X p
Dicranellaceae D. varia (Hedw.) Schimp. 2’014’ 19,20, 29, S, r Tf B h p
Fissidens taxifolius Hedw. 12 s Tf A m | sc
Fissidentaceae *F. arnoldii R. Ruthe 12,31 S, r Tf B td | p
*F. crassipes Wilson ex Bruch & Schimp. 32,33 S, I Tf B h p
F. crispus Mont. 31,33 r Tf S m | p
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*F. curvatus Hornsch. 33 r Ts S m | sc
**F. gymnandrus Biise 30, 33 r Tf S h p
F. viridulus (Sw. ex anon.) Wahlenb. 30 r Tf S m | sc
F. exilis Hedw. 16, 33 r Ts A h sC
Rhabdoweisiaceae Dicranoweisia cirrata (Hedw.) Lindb. 31 t Tf B m | sc
Barbula unguiculata Hedw. 317 17,18, 19, S, I Tf A h p
Cln(_:lldotus aquaticus (Hedw.) Bruch & 20,21, 33 ; At s h b
Schimp.
C. bistratosus Kiischner & Liibenau:Nestl 21 rt At S h SC
*C. pachylomoides Bizot 18,21, 33 r, t At N h p
Crossidium squamiferum var. pottioideum
(De Not.) Monk. 24 ' Tt B X P
Dialytrichia mucronata (Brid.) Broth. 33 r Tuft | S h p
Didymodon acutus (Brid.) K.Saito 12,19 r Tf B m | p
D. cordatus Jur. 12,33 r Tf B m | p
D..|cmadoph|Ius (Schimp. ex Miill.Hal.) K. 33 . T s h b
Saito
D. insulanus (De Not.) M.O. Hill %i 3129’ 20, 26, s,r,t | Tf S m | sc
D. luridus Hornsch. ex Spreng 9,18,19 r, t Tf B X p
*D. nicholsonii Culm. 19, 33 S, I Tf B X p
D. sinuosus (Mitt.) Delogne 12,21 r, t Tf S m | sc
D. tophaceus (Brid.) Lisa 21 43;05'32193L320’ s,r,t | Tf B h p
D. vinealis (Brid.) R.H. Zander 3’212’ 18,19, 31, s,r,t| Tuft | S X p
Microbryum starckeanum (Hedw.) R. H.
Zander 15 S Ts S m | p
Pseudocrossidiu  revolutum (Brid.) R.H. 31 . T B . b
Zander
Pterygoneurum ovatum (Hedw.) Dixon 2,24 S, I Tf B X p
*P. subsessile (Brid.) Jur. 24 S Tf B X p
Pottiaceae Syntrichia calcicola J.J. Amann 26 S Tf S X p
*S. caninervis var. gypsophila (J.J.Arnrnan
ex G.Roth) Ochyra 2,13, 24 ST i S X P
S. handelii (Schiffn.) S. Agnew & | 3,19,24,27,31,
Vondracek 33 nt T B X P
S. latifolia (Bruch ex Hartm.) Huebener 15 S Tf S m | p
S. montana Nees 24, 30 r Tf S X p
S. princeps (De Not.) Mitt. 2,21,22,33 rt Tf A X p
S. ruraliformis (Besch.) Mans. 28 r Tf S X p
1,238 912,
S. ruralis (Hedw.) F. Weber & D. Mohr 21, 24, 25, 27, | r,s Tf S X p
31,33
*S. subpapillosissima (Bizot & R.B. Pierrot
ex W. Kramer) M.T. Gallego & I. Guerra 2 St Tt S % S
S. virescens (De Not.) Ochyra :2),15 12,21, 22, s,r,t | Tf S X p
Tortula acaulon var. pilifera (Hedw.) R.H. 2 s T s o
Zander
T. brevissima Schiffn. 5,21,22,24,25 | r Tf S m | p
T. inermis (Brid.) Mont. 2,3,24,27 s,r,t| Tf S X p
T. muralis Hedw. %gg 59,12, 2, r Tf S m | sc
T. subulata Hedw. 2 S Tuft | S X sC
Streblotrichum convolutum (Hedw.) P. 4,27.32 - T+ s m | p
Beauv.
*Anoectangium aestivum (Hedw.) Mitt. 30 s Cu A h sC
. - . 4,5, 13, 14, 16,
Eucladium verticillatum (With.) Bruch & 18, 28, 30, 32 | st T s h sc

Schimp.

33
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*Gymnostomum aeruginosum Sm. 16 r Tf S h sC
G. calcareum Nees & Hornsch. 17,30 s, T Tf B h sC
G. viridulum Brid. 15, 16 S, I Tf B X p
Tortella humilis (Hedw.) Jenn. 32 S, I Tf S X p
T. nitida (Lindb.) Broth. 16 r Cu S X sC
T. squarrosa (Brid.) Limpr 17 r Tf B X p
T. tortuosa (Hedw.) Limpr. 31 r Tuft | B X p

Seligeriaceae Seligeria donniana (Sm.) Miill. Hal. 32 r Ts S m | sc
Grimmia anodon Bruch & Schimp. 28,29 S.r Cu S X p
G. dissimulata E. Maier 31 r Cu S X p
G. elatior Bruch ex Bals. Criv. & De Not. 31 r Cu A h p
*G. elongata Kaulf. 17,31, 33 r Cu A h sc
G. leavigata (Brid.) Brid. 31 r Cu A X p
*G. meridionalis (Miill. Hall.) E. Maier 33 r Cu A m | sc
G. orbicularis Bruch ex Wilson 15,17, 31,32 S, I Cu B X p
G. ovalis (Hedw.) Lindb. 12,31 r Cu A X sc

1,3,5,8,09, 12,
Grimmiaceae G. pulvinata (Hedw.) Sm. %ZS %3 gg gg s, r Cu A X p
30, 31, 32
G. tergestina Tomm. ex Bruch & Schimp. 15, 17, 28, 30 S, I Cu S X p
Schl_stldlum apocarpum (Hedw.) Bruch & 5,28, 30, 31 ; T B . b
Schimp.
*S. confertum (Funck) Bruch & Schimp. gg 3216’ 27, 28, r Cu S X p
S. flaccidum (De Not.) Ochyra 24,29, 30 r Cu S X p
S. helveticum (Schkuhr) Deguchi 30 r Tf S m | sc
S. rivulare (Bridel) Podpera 3,27,31,32 r At A h p
*S. sordidum |. Hagen 6 r Cu S h p
Philonotis rigida Brid. 30 S, I Tf S h SC

Bartramiaceae P. calcarea (Bruch & Schimp.) Schimp. 4 r Tf B h p
*P. capillaris Lindb. 14 s Tf S h sC
Bryum argenteum Hedw. 27 S Tf S m | p
B. canariense Brid. 33 r Tf S X p
B. dichotomum Hedw. 1922153017 18, s.r Tf S m | p
II:)mbrlbryum alpinum (Huds. ex With.) N. 30 . T B m | p

edersen
I. mildeanum (Jur.) J.R. Spence 4,18,19, 30 s, r Cu S h p
Ptychostomum capillare (Hedw.) Holyoak 2,27.31.32.33 | sr T s m |p
& N. Pedersen
P. compactum Hornsch. 27,28 r Tf S m | p
P. donianum (Grev.) D.T.Holyoak &

Bryaceae N.Pedersen ( ) y 33 r Tf S m | p
P. imbricatulum (Miill. Hal.) Holyoak & N. 2,30 s T+ S X D
Pedersen
P. inclinatum (Sw. ex Brid.) J.R. Spence 2 S Tf B h p
*P. knowltonii (Barnes) J.R. Spence 2 S Tf S h p
P. kunzei (Homsch.) J.R. Spence 5 r Tf S m | p
*P. moravicum (Podp.) Ros & Mazimpaka | 2, 12,2731 s,rt| Tf S m | sc
ll?/i tqrquescens (Bruch & Schimp.) Ros & 1.2, 28,30, 33 s t T B " o

azimpaka
*P. turbinatum (Hedw.) J.R. Spence 30 S Tf A X p
*P. warneum (Rohl.) J.R. Spence 30 r Tf S h p
Pohlia elongata Hedw. var. elongata i,’g,5é7l,32'91,%016’ S, I Tf A m | sc
*P. elongata var. greenii (Brid.) AJ.E.Sm. | 29, 30, 33 S, I Tf A m | sc
Mniaceae
3, 5,7, 10, 18,
P. melanodon (Brid.) A.J.Shaw 19, 21, 30, 32, | s, r Tf S h sC

33
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*Plagiomnium ellipticum (Brid.) T.J. Kop. 7,31, 33 S, I Tf S h sC
*P. medium (Bruch & Schimp.) T.J. Kop. 12 S, I Ms A h sC
P. undulatum (Hedw.) T.J. Kop 12,33 r Tf A h sC
Lewinskya rupestris (Schleich. ex Schwégr.)
F. Lara, Garilleti & Goffinet 32,33 rt Cu A X P
L. sordida (Sull. & Lesq.) F. Lara, Garillet
& Goffinet 2,12 rt Cu S m |p
Orthotrichum anomalum Hedw. 6 r Cu S X p
*Q. bistratosum (Schiffn.) Guerra 2’117’ 18,28, 29, r, t Cu S X p
O. cupulatum var. cupulatum Hoffm. ex | 3,21, 22, 30, 31, . Cu s "
Brid. 32,33 P
" —
Orthotrichaceae 0. f:upulatum va_r. riparium Huebener 25,27 r Cu S h sC
O. diaphanum Brid. 12,18, 25 r, t Cu S X p
*0. hispanicum F.Lara, Garilleti &
Mazimpaka 21 ' Cu S X P
O. macrocephalum F. Lara, Garilleti &
Mazimpaka 18, 22 s, t Cu S X sc
O. pumilum Sw. ex anon. 12 r Cu S X p
*0. stellatum Brid. 12 t Cu S m | sc
*Zygodon catarinoi C. Garcia, F. Lara,
Sergio & Sim:Sim 32 ' Tt S m | sC
Z. rupestris Schimp. ex Lorentz 12 t Tf B X | sc
Fabroniaceae Fabronia pusilla Raddi 31,32 s, r We |S X p
3, 4,7, 10, 12,
L 16, 17, 19, 20, | s, 1,
Cratoneuron filicinum (Hedw.) Spruce 21 23 25 26 | tc We | B h p
28, 33
4,10, 12,13, 16,
*Palustriella commutata (Hedw.) Ochyra 17, 26, 29, 30, | s, r We | B h p
33
P. falcata (Brid.) Hedends 3’312’ 26, 28,30, S, I We | B h p
Amblystegiaceae Amblystegium serpens (Hedw.) Schimp. 12,17, 18, 22 S, I Mr h SC
- > -
Campyliadelphus chrysophyllus (Brid.) R. 20 ¢ Wwe |s m | p
S. Chopra
Hygroamblystegium  fluviatile  (Hedw.) 33 r At s h D
Loeske
H. tenax (Hedw.) Jenn. 20, 33 S, I Mr S h p
12, 17, 18, 19,
H. varium (Hedw.) Monk. 21, 23, 27, 28, | s,r, t | Mr S m | sc
30, 33
Leptodictyum riparium (Hedw.) Warnst. 17, 27 s, r Mr S h p
Pseudoleskeellaceae | *Pseudoleskeella nervosa (Brid.) Nyholm 16, 20 s,r,t | Mr B m | p
Rhy_nchosteglum confertum (Dicks.) 16 s Mr h sc
Schirnp.
R. megapolitanum (Blandow ex F. Weber & 18 s Mr s h sc
D. Mohr)
7,12,13,18, 19, r
R. riparioides (Hedw.) Dixon 20, 21, 22, 25, tyc "1 Ms A h SC
26, 29, 32, 33 '
S. deflexifolium (Solms) M. Fleisch. & 16 r Mr s h sc
Brachvtheci Loeske
achytheciaceae Microeurhynchium  pumilum  (Wilson)
1 r Mr S X sc
Ignatov & Vanderpoorten
Oxyrrhynchium hians (Hedw.) Loeske 25 rc Mr A h p
. . 19, 20, 21, 22, | s, T,
O. speciosum (Brid.) Warnst. 25 3233 te Mr A h sc
Rhynchostegiella curviseta (Brid.) Limpr. 12, 16, 22 r Ms A h sC
R. litorea (De Not.) Limpr. 20, 23 s, t Mr B h sC
" - - -
Brachytheciastrum trachypodium (Brid.) 3,27 srt| Mr A m | p

Ignatov & Huttunen




Uygur A. Ezer T. Karaman Erkul S. Alatag M.. 2022. Anatolian Bryol...................coct. 45

B. velutinum (Hedw.) Ignatov & Huttunen gl Sézll‘ 26, 27, s,r,t | Mr A X p
*Brachythecium geheebii Milde 22 r Mr S m | sc
B. glareosum (Bruch ex Spruce) Schimp 19,22 s,r,t| Mr S m | p
*B. mildeanum (Schimp.) Schimp 21,2227,28,30 | s,r, t | We S h p
B. rivulare Schimp. 25, 33 r,c Mr S a sC
B. rutabulum (Hedw.) Schimp. 12,21, 25, 28 r,t,c | Mr A m | p
B. salebrosum (Hoffm. ex F. Weber & D.
Mohr) Schimp. 12, 21, 24, 27 s,r,t| Mr S m |[p
< =
B. tommasinii (Sendtn. ex Boulay) Ignatov 22 27 51 we | B m | sc
&Huttunen
Homalothecium aureum (Spruce) H.Rob. %g 26, 31, 32, s,r,t | Mr B X p
H. lutescens (Hedw.) H. Rob. 28 r We |[S X p
H. philippeanum (Spruce) Schimp. 28 59 11, 27, r, t Mr B X | sc
Kindbergia praelonga (Hedw.) Ochyra 25, 33 s, t Mr A h sC
*Sciuro-hypnum populeum (Hedw.) Ignatov | 28 S We | A m | p
S. starkei (Brid.) Ignatov & Huttunen 1 s Mr S m | p
Scleropodium touretii (Brid.) L. F. Koch 12 s, t Mr A X p
Pylaisiaceae Calliergonella cuspidata (Hedw.) Loeske 28, 30 S, I We |S h p
Leucodontaceae Leucodon sciuroides (Hedw.) Schwigr 9,12,32 r, t Mr A X p
Neckeraceae Thamnobryum alopecurum (Hedw.) 33 . De s h sc
Gangulee

4. Discussion and Conclusions

As a result of the identification of bryophyte
specimens collected from Ermenek Valley, a total
of 163 taxa belonging to 29 family and 64 genera
were determined. Marchantiophyta is represented
by 10 taxa belonging to 8 family and 10 genera,
Bryophyta is represented by 153 taxa belonging to
19 family and 54 genera. From the Bryophyta taxa,
113 are acrocarpous, 40 are pleurocarpous. The
distribution of numbers of taxa determined in the
study area according to families are shown in Table
3.

Pottiaceae is the most species-rich family in the
study area as being in Turkey (Table 3). Pottiaceae,
the acrocarpous moss family, contains many
desiccation-tolerant members that can adapt to
variable environments (Zander, 1993). Therefore,
members of the family are common and abundant
in the study area. The second richest family is
Brachytheciaceae and its members usually grow on
calcareous soil, rock and bark. Other species-rich
families, Grimmiaceae and Bryaceae are containing
drought-resistant taxa and growing on soil and
rocks. Ermenek Valley which is located nearby
Central Anatolian Region has different habitats
such as humid, mesic, and arid environment.
Furthermore, the climate of study area is semi-arid
warm. These situations explain diversity of species
and first rank. Ptychostomum (11 taxa) is the most
common genus in the Ermenek Valley. Members of
the genus grow on soil and rocks and have turf life
form. Other common genera are Syntrichia and
Grimmia. All two genera which have xerophytic

members are represented by 10 taxa in the study
area.

Table 3. The distrubition of the taxa according to

the families.

Percentage

of taxa
Family Number according to

of taxa

total number

of taxa (%)
Pottiaceae 44 26.99
Brachytheciaceae 26 15.95
Grimmiaceae 16 9.82
Bryaceae 16 9.82
Orthotrichaceae 13 7.98
Amblystegiaceae 9 5.52
Fissidentaceae 8 4,91
Mniaceae 5 3.07
Funariaceae 3 1.84
Bartramiaceae 3 1.84
Dicranellaceae 2 1.23
Southbyaceae 2 1.23
Pelliaceae 2 1.23
Adelanthaceae 1 0.61
Cephaloziellaceae 1 0.61
Jungermanniaceae 1 0.61
Lunulariaceae 1 0.61
Aytoniaceae 1 0.61
Marchantiaceae 1 0.61
Seligeriaceae 1 0.61
Pylaisiaceae 1 0.61
Leucodontaceae 1 0.61
Encalyptaceae 1 0.61
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Rhabdoweisiaceae 1 0.61
Fabroniaceae 1 0.61
Neckeraceae 1 0.61
Pseudoleskeellaceae | 1 0.61
Total 163 100

The acrocarpous taxa of the Grimmia (10 species)
are characteristically common on the calcareous
rocks in the study area. Syntrichia ruralis, Grimmia
pulvinata, Cratoneuron filicinum,
Hygroamblystegium varium, and Rhynchostegium
riparioides are the most common species in the
Ermenek Valley.

When the environmental acidity preferred by the
taxa in the study area is considered; it is seen that
56.44% had subneutrophyte, 20.86% had
acidophyte, 22.09% had basiphyte and 0.61% had
neutrophyte character (Figure 3).

When the humidity tendencies of the taxa were
evaluated, it was determined that 36.81% had

xerophyte characters (Figure 3). These results
showed that humid, semi-arid and xeric habitats
coexist in the Ermenek Valley.

When the light requirements of the taxa were
analysed; It was determined that 107 taxa are
photophytes and 56 taxa are sciophytes (Figure 3).
While the photophytes are wide spreads on
calcareous rocks in open areas of the valley,
sciophytes are wide spreads on soil and rock under
the humid forest floor and also on the tree trunks.

According to life forms analysis of the taxa, the
turfs are in the first place with 42.94%. The
cushions are in the second with 16.56% and the
rough mats are in the third place with 15.95%
(Figure 4). These results are not surprising in the
study area, because especially acrocarpous mosses
are dominant in the valley and also these taxa, most
which are xerophytes have turf and cushion life
forms. Other life forms are represented with
relatively less proportions. These results are

hygrophyte, 27.61% mesophyte and 34.97% consistent with ecological and climatic feature of
the study area.
Tolerant to... Neutroph...
Mesophvt ; 45 Basiphyt; 36

hyt ; 60

Acidoph

©

Humidity

hyt, 92

pH Light

Figure 3. Taxa’s humidity, acidity, and light preferences.
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Figure 4. Life forms spectrum of taxa.
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According to Henderson (1961)’s grid-square
system, study area is located in the C12 square.
Among the taxa identified from the study area, 39
are new for C12 square. From Marchantiophyta; 3
taxa, from Bryophyta; 36 are new for C12.
Fissidens gymnadrus is recorded for the second
time from Turkey (Figure 5). First record of the

species was given from Mardin Province in C14
square (Ezer, 2016). Furthermore, Pterygoneurum
subsessile, Ptychostomum warneum, Orthotrichum
hispanicum, Zygodon catarinoi and Seligeria
donniana are recorded for the third time from
Turkey. At the same time, these taxa are new for the
Mediterranean Region of Turkey.

wr g

Figure 5. Fissidens gymnandrus; a) general view, b) habitus, c) apex of the leaf d) leaf, e) cross-section of

leaf.
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Oz

Kapadokya bolgesi kendine has jeolojik 6zellikleri nedeniyle diinya capinda ¢ok iyi taninmaktadir. Bilimsel agidan
bolgenin jeolojik 6zelliklerinin yani sira biyogesitliliginin de ortaya ¢ikarilmasi gereklidir. Bolgedeki agaglar iizerinde
yasayan karayosunlarmin fitososyolojisini igeren bu ¢aligma ile hem Kapadokya bolgesindeki hem de tilkemizdeki
briyofit vejetasyonu galismalarina yeni bir katki daha saglanmigtir. Materyalimizi Kapadokya bolgesinin farkli
lokalitelerdeki agaglar tizerinden alinmig 6rneklik alanlar ve bu 6rneklik alanlarin igerisindeki karayosunu &rnekleri
olusturmaktadir. Orneklik alanlar icerisindeki karayosunlar: klasik flora yontemleriyle teshis edilmis ve vejetasyon
analizleri Braun-Blanquet yontemine gore yapilmigtir. Ek olarak bu birligin floristik ve ekolojik ozelikleri
tanimlanmis ve hayat formu, yasam stratejisi analizleri yapilmistir. Orthotrichetum pumili birligi Kapadokya
Bolgesinde, Géreme Milli Parki igerisinde, 1150-1384 metreleri arasinda, genellikle Juglans regia L. ve Populus
alba L. agaglarinin govdeleri iizerinden alinmis 13 adet 6rneklik alanla belirlenmistir. Bu birlik Orthotrichetum
schimperii von Krusenstjerna 1945ve Syntrichietum papillosae Jaeggli 1934 sintaksonlart ile iliskilidir. Bu ¢aligma ile
Tiirkiye’de ilk kez belirlenen Orthotrichetum pumili birligi, Frullanio dilatatae - Leucodontetea sciuroidis Mohan
1978 smifi, Orthotrichetalia Hadac in Klika & Hadac 1944 ordosu ve bu ordonun Syntrichion laevipilae Ochsner
1928 alyans igerisinde siniflandirilmistir. Ekolojik olarak bu birlik klimaks olmayan kurak ortamda yetisen ve akrokarp
hakimiyetli bir epifitik birlik olarak tanimlanabilir.

Anahtar kelimeler: Karayosunu, Kapadokya, Nevsehir, Sintakson, Sinekoloji, Vejetasyon.

A New Epiphytic Bryophyte Association for Turkey: Orthotrichetum
pumili (Jaggli 1934) von Hiibschmann 1986

Abstract
The Cappadocia region is well-known worldwide due to its unique geological features. Scientifically, it is necessary
to reveal the biodiversity as well as the geological features of the region. With this study, which includes the
phytosociology of mosses living on trees in the region, a new contribution has been made to the bryophyte vegetation
studies both in the Cappadocia and Tiirkiye. Our material consists of relevéstaken from trees in different localities of
the Cappadocia region and moss samples in these relevés. Mosses inthe relevés were identified by classical flora
methods and vegetation analyzes were made according to the Braun-Blanquet method. In addition, the ecological
features of the association are defined together with the life form and life strategy. The Orthotrichetum pumili
association was determinedin the Cappadocia Region, in Géreme National Park, between 1150-1384 meters, with 13
relevés taken from the trunks of Juglans regia L. and Populus alba L. trees. This association is associated with the
syntaxa Orthotrichetum schimperii von Krusenstjerna 1945 and Syntrichietum papillosae Jaeggli 1934. In this study,
Orthotrichetum pumili association was classified within Frullanio dilatatae - Leucodontetea sciuroidis Mohan 1978
class, Orthotrichetalia Hadac in Klika & Hadac 1944 order and Syntrichion laevipilae Ochsner 1928 alliance,
identified for the first time in Turkey. Ecologically, this association can be defined as an acrocarp-dominated
epiphytic association that grows in non-climax, arid environment.
Keywords: Moss, Cappadocia, Nevsehir, Syntaxon, Sinecology, Vegetation.
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1. Giris

Bagka bitkiler tizerinde yasadiklar1 halde bitkinin
canli dokularindan beslenmeden gelisen (parazit
olmayan) bitkiler epifit olarak tanimlanmaktadir
(Barkman. 1958, Kiirschner ve ark., 2007).
Epifitik briyofitler ekolojik isteklerini goz oniine
almarak farkli habitatlarda gelismelerine gore
obligat (zorunlu) ve fakiiltatif (tercihi) olarak
ayrilmistir (Schofield, 2001, Smith, 1988). Epifitik
briyofitlerde siiksesyon gen¢ agaclardan yash
agaclara dogru ozellikle 151k ve nem faktorlerine
bagli olarak goévdenin tabanindan st kisimlara
dogru briyofit komunitelerinin degismesidir. Bu
degisimlerde akrokarp briyofitlerin pleurokarp
briyofitler icerisinde kiigiik yamalar seklinde
dagilmis oldugu safha klimaks safha olarak kabul
edilmektedir (Lara ve Mazimpaka, 1998).
Siiksesyon sirasinda agaglarm taban kisminda
fakiiltatif epifitler yogunken iist kisimlarda ise
obligat epifitler hakimdir (Bates ve ark, 1997,
Smith, 1988). Herhangi bir bolgenin bir kesimi
iizerinde, yasama sartlar1 birbirine benzeyen
bitkilerin bir arada toplanma sekline “vejetasyon”
denmektedir. Vejetasyonun temel birimi olarak
kabul edilen bitki birligi, belirli bir alanda, belirli
bir ekolojinin varligini ortaya koyan ve ¢evresiyle
uyumlu sosyolojik birimler olarak
tanimlanmaktadir (Braun-Branquet, 1964). Baska
bir tanima gore ise “Ayurt edici bazi tiirler ve
karakteristik tiirlerle birlikte floristik  yapist
gosterilmig ve i¢inde bulundugu ¢evre ile bir denge
halinde olan az-¢cok degismeyen bitki grubu”
olarak gosterilmistir (Kiling, 2005). Ulkemizde
briyososyolojik c¢alismalar, flora c¢aligmalariyla

yakin  tarihlerde baslamasma karsin  yerli
aragtirmacilarin  ¢ogunlukla flora ¢aligmalarina
yonelmeleri  sebebiyle  flora  ¢alismalarinin

gerisinde kalmistir. Bu konudaki ilk ¢aligmalari ise
Yamanlar Dagi (izmir) briyofit vejetasyonun
belirlenmesi  ile baglatilmigtir ~ (Walther ve
Leblebici, 1969). Bu calismalar giiniimiizde de
epifitik vejetasyon iizerine devam etmekte olup, en
son bu konuda Alatag ve ark. (2021) tarafindan
Trabzon ilinde bir c¢alisma yapilmigtir. Yaklagik
yarim asirdir devam eden  briyososyolojik
caligmalarin ¢ogu Bati Anadolu bdlgesi, Dogu
Akdeniz ve Dogu Karadeniz bolgelerinde
gergeklestirilmis olup I¢ Anadolu, Giineydogu

Anadolu, Dogu Anadolu bélgelerinde ise ¢ok az
calisma yapilmustir (Alatas, 2018). Bu makale I¢
Anadolu bolgesinde essiz jeolojik 6zellikleriyle
diinya miras1 olan Kapadokya bolgesi ile iligkili
olmasi nedeniyle 6nem arz etmektedir.

2. Arastirma Alani

Aragtirma alam1 olan Goreme Milli Parki
Nevsehir'in kuzeydogusunda ve Uchisar-Urgiip-
Avanos tiggeni arasinda kalan bir bolgedir (Sekil
1.). Goreme Milli Park'inin en yiiksek yerleri,
Uchisar'in giineyindeki 1516 m yiikseklige sahip
Kermil Dagi ve orta kesimdeki 1320 m
yiikseklige sahip olan Akdag'dir. En algak yeri ise
Aktepe- Avanos arasindaki 960 m yiikseklige
sahip olan Ada Mevkii diizliigiidiir. Géreme Milli
Park'min iginde bulundugu saha ise, ana
materyali tiif olan, zamanla akarsu ve riizgérlarin
kolay asimndirmasi sonucunda, ¢ok sayida vadi ile
kaplt jeomorfolojik bir yap1 sergilemektedir.
Calisma alaninin merkezinde yer alan Akdag
kiitlesi en heybetli, tarimsal amagla kullanilmayan
ve dogal giizelligini koruyabilmis ender yeridir.
Calisma alaninin ortasinda yiikselen, plato
Ozelligine sahip Akdag’in g¢evresi dik yamagli,
fazla girintili ¢ikintili (ondiileli) ve ¢ok sayida
peri bacalari ile kapli derin vadilerden olusur
(Vural ve ark, 1996). Alanda genellikle karasal
iklim hiikiim siirmekte olup; kiglar soguk ve kar
yagish olup, kar oOrtisii uzun siire yerde
kalmaktadir. Bununla birlikte, yazlar sicak ve
kurak gegmekte, ilkbaharda ise yagislar genellikle
yagmur seklinde gerceklesmektedir. Nevsehir
meteoroloji istasyonu verileri esas almarak
yapilan degerlendirmeye gore, yagislarin 6zellikle
Aralik ve Nisan aylar1 arasinda diger aylara gore
daha yogun oldugu ve yillik ortalama yagisin
272.2 mm ile 523.3 mm arasinda degistigi ve
ortalama 374.1 mm kaydedildigi belirlenmistir.
Kurak mevsimin ise, Haziran ve Eylill aylar
arasinda gergeklestigi, en diisiik sicakligin ise -27
%C olarak kaydedildigi belirlenmistir (Kasmer,
2011). Alanin vejetasyonu genellikle vadi
iclerinde Colutea cilicica Boiss. & Balansa,
Rubus sanctus Schreb. ve Populus alba L. basta
olmak tizere agag¢/cali formundaki bitkilerden
olusmaktadir (Ornek ve ark, 2014).
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Sekil 1. Arastirma Alanin Konumu (URL1’den degistirilerek)

3. Materyal ve Metot

Aragtirma materyalimizi, arastirma alanina
2020-2021 yillarinda  vejetasyonun  farkli
donemlerinde yapilan arazi ¢alismasinda cesitli
ornekleme noktalarindan toplanan, epifitik 13
orneklik alan olugturmaktadir. Toplanan briyofit
ornekleri, onceden hazirlanmig olan standart
toplama zarflarina konulmustur. Bu 06zel
zarflarin {izerine bitkilerin habitati, toplama
tarihi,  koordinatlari, deniz  seviyesinden
yiiksekligi ve lokalite ile ilgili diger bilgileri
yazilmistir.  Araziden  toplanan  oOrnekler
laboratuvara getirilip, kurutularak herbaryum
ornegihaline getirilmistir. Daha sonra klasik flora
caligmalarinda kullanilan metotlara gore teshis
edilmistir.  Orneklik  alanlarin  secimleri,
boyutlart ve analizleri Kklasik Braun-Blanquet
metoduna goére yapilmistir (Braun-Branquet,

1964). Birligi olusturan taksonlarin
sintaksonomik durumlar1 (hangi sintaksonomik
birimin karakteristigi olduklarr)
http://philippe.julve.pagesperso-

orange.fr/catminat.htm  internet  sitesindeki

(basebryo.xlsx) dosyasindaki Dbilgilere gore

diizenlenmistir. Taksonlarin, hayat formlar1 ve
yasam stratejileri ise Kiirschner ve ark. 1998’¢
gore Dbelirlenmistir. Ayrica bu makaledeki
bilgiler 21.Ulusal Biyoloji Kongresinde de sozlii

bildiri  olarak  sunularak  6zeti  kongre
kitapgiginda yaymlanmigtir.

4. Bulgular

Goreme  Milli  Parki  igerisinde  farkh

substratlardan alinan 13 adet 6rneklik alanin
Braun-Blanquet (1964) yontemiyle analiz
edilmesi ile Orthotrichetum pumili birligi
ilkemiz igin yeni kayit olarak bulunmustur
(Tablo 2.). Birlik,1060-1360 metre yiikseklikleri
arasinda 8 farkli aga¢ tiirli iizerinde yayilis
gostermekte olup en ¢ok Juglans regia L. ve
Populus alba L. aga¢ govdelerini substrat olarak
tercih etmektedir (Sekil 3). Genellikle agag
govdelerinin Kuzey yoniinii tercih eden birlik
icerinde cigerotu bulunmamaktadir. Birligi
olusturan 25 karayosunundan 6’s1 pleurokarp,
19’u  akrokarptir. Akrokarp ve pleurokarp
sayilar1 birligin kurak ve yar1 kurak habitatlari
tercih eden bir birlik oldugunu gdstermektedir.
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Birligin karakteristik tiiri olan obligat epifit
Orthotrichum pumilum Sw. en yiiksek tekerriire
sahip tlir olup oOrneklik alanlar igerisinde
kaliciligit % 100’diir (Sekil 2.). Sinhiyerarsik
olarak, Orthotrichetum pumili birligi, Frullanio
dilatatae - Leucodontetea sciuroidis Mohan
1978 smifi, Orthotrichetalia Hadac in Klika &
Hadac 1944 ordosu ve bu ordonun Syntrichion
laevipilae Ochsner 1928 alyans igerisinde
smiflandirilmistir. Birligi olusturan taksonlarin

hayat formu ve yasam stratejisi incelendiginde
Cu (% 32) ve Tf (% 24) hayat formlarmin; Ap
(%31) ve Ag (%26) yasam stratejilerinin hakim
oldugu gozlenmistir (Sekil 4. ve Sekil 5. ve
Tablo 1.). Ekolojik olarak bu birlik, primer
klimaksin ~ bozuldugu sekonder  siikseyon
asamasinda yar1 kurak derin vadi iglerinde
yetisen ve akrokarp hakimiyetli bir epifitik birlik
olarak tanimlanabilir.

Kuru Gériintim

Yaprak Ucu
¥

3

Yaprak Tabam

: Sporlar

Enine Kesitler

Sekil 2. Birligin karakteristigi Orthotrichum pumilum Sw. tiiriiniin teshis karakterleri

Tablo 1. Birlige ait hayat formu ve yasam stratejisi tablosu

Agciklamasi Kisaltma| %
Genis ortiiler olusturan talluslu hali formlarina gore daha
VBB kiiciik ortiiler olugturan, rozet seklindeki tek talluslar. & —
Dallanmanin simirli oldugu genelde dik olan goévdelerin,
g Turf . . . . Tf 32
E gevsek veya siki bir sekilde diizenlenmesi.
5 — - - ——
2 | yastik N{erkem orjinli goyd@ls:rm ol.usturdl'lgu, cesitli sekillerde Cu 32
S yonlenen, kubbe bigimindeki koloniler.
© : ST
£ | piiriizlii hal Cok S?y}.da dllE dur‘l:dea yan dallar olusturan siirgiinlerin Mr 10
stirtiniicii oldugu diizenlenmeler.
Sacak E}eysek sekilde i¢ ige gegen, genellikle fazlaca dallanan We 10
ortiiler.
Tek yilhik . . - -
mekik tiirler Bir yillik dmre sahip mekik tiirler Pc 3
i Eseyli ve eseysiz iireme giiciine sahip kolonistler Bv, g 7
f‘-a; Cok yilhk Pauciannual kolonistler Ba 29
?E mekik tiirler | Eseyli ve eseysiz iireme giiciine sahip ¢ok yillik mekik Py 3
£ tiirler 9
b Yiiksek eseyli lireme giiciine sahip ¢ok yillik kalicilar Ag 3
f-: Cok yillik Yiiksek eseysiz iireme giiciine sahip ¢ok yillik kalicilar Av 3
kahcilar Orta derece veya diisiik eseyli ve eseysiz lireme giiciine A 32
sahip cok yillik kalicilar P
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Robina pseudoaccaia
Salix alba

Prunus armeniaca
Prunus domestica
Elagnus angustifolius

Juglans regia
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Sekil 3. Birligin Substrat Tercihleri
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Sekil 4. Birligin olusturan hayat formlu spektrumu

B Ag mAp mBa mPv,g mBv,g mAv HPc

Sekil 5. Birligin olusturan yasam stratejisi spektrumu
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5. Sonug ve Tartisma

Orthotrichetum pumili birligi ilk kez Jaeggli
(1934) tarafindan Orthotrichetum parvum adi
verilerek Isvigre den tanimlanmis daha sonra
aymt adla Barkman,(1978) tarafindan aymi
tilkeden bagka bir lokaliteden (Tessin)
kaydedilmistir. Hiibusman (1986) tarafindan adi
Orthotrichetum pumili (Jaggli 1934) von
Hiibschmann 1986  olarak  degistirilerek
yaymlanmistir. En son olarak Fransa’daki
sintaksonlarin  giincel listesinin  yer aldig1
Bryobase (Julve, 2021) veri tabaninda bu
birligin ismi geg¢mektedir. Ayrica Karakteristik
tirtinden dolay1 Orthotrichetum schimperii von
Krusenstjerna 1945 (Syn.:  Orthotrichetum
fallacis v. Krusenstjerna 1945) ve Syntrichietum
papillosae Jaeggli 1934 (Syn.: Orthotrichetum
fallacis v. Krusenstjerna 1945) sintaksonlar1 ile

Tablo 2. Orthotrichetum pumili (Jaggli 193

iligkilidir (Alatas ve ark, 2019, Marstaller,
2006). Gelecekte yapilacak caligmalarla iligkili
oldugu bu iki birligin de Orthotrichetum pumili
(Jaggli 1934) von Hiibschmann 1986 birliginin
sinonimi olarak diizenlenecegini
diiginmekteyiz. Gtiincel kontrol listesine gore
ilkemizde epifitik, epilitik ve epigeik olarak
toplam 60 sintakson tespit edilmistir (Alatas,
2018). Kontrol listesi yayinlandiktan sonra
yapilan yeni calismalar ile iilkemizdeki
sintakson sayis1 75’ ¢ yiikseltilmistir (Alatas ve
ark, 2021). Bu yeni kayitla birlikte iilkemizdeki
briyofit sintakson sayis1  76’ya; epifitik
sintakson sayisi ise 52’ye ulagmaktadr.

Tesekkiir: Bu c¢alisma Tirkiye Bilimsel ve
Teknolojik Aragtirma Kurumu’nun 1197205
numarali projesi ile desteklenmistir.

4) von Hiibschmann 1986 birlik tablosu

Ormeklik Alan Numaras1 (HT) 77 9 26 | 151 | 80 | 102 | 45 | 18 | 42 5 6 66 | 167
Substrat Ea | Pa | Co | Pa |Pra| Pd | Co | Sa | Jr J J | Rp | Pa
Omeklik Alan Biiyiikligii 9dm? | 9dm? | 9dm? |9dm? | 9dm? | 9dm? | 9dm? | 9dm?|9dm? [ 9dm? | 9dm? | 9dm? [9dm? |
Yiikseklik (m) 1240 (1262 | 1060 (1100{1220]1160|1380 |1130(1384 | 1300 |1335| 1120 | 1362 5‘
Isik Acik | KG | KG |Agik [ Agik | KG [ KG |Agik [ KG | Agik | Agik | KG | Agik R
Bt
Nem YN | YN [ YN | K K [YN[YN| K[YN]YN [YN[YN]| N |X
Yon D G K K| B G K | K| K D D B K E
Egim 40 | 70 | 80 |60 | O [ 70 | 80 [ 80 [ 60 [ 50 | 50 [ O 0
Topografya Vadi | Vadi | Vadi | Vadi | Vadi | Vadi | Vadi | Vadi [ Vadi | Vadi | Vadi | Vadi | Vadi
Tiir sayis1 5 3 5 3 5 5 4 4 6 3 4 5 3
Orthotrichum pumilum 3 3 1 1 1 1 1 2 4 1 2 4 3 13
Frullanio dilatatae - Leucodontetea sciuroidis Mohan 1978
Orthotrichum affine 1 1 1 3
Syntrichiavirescens 2 1
Orthotrichum diaphanum 2 2 2
Schistidietea apocarpi Jezek & Vondracek 1962
Orthotrichum rupestre 1 1 1 1 11 6
Grimmia pulvinata 2
Tortula inermis 3 1
Barbuletea unguiculatae von Hiitbschmann 1967
Didymodon rigidulus 1 2 2
Ptychostomum capillare 3 1
Didymodon acutus 1 1 2
Digerleri
Syntrichia ruralis 1 2 1 3 4
Brachythecium capillaceum 21 2
Ptychostomum pallens 4 2
Hygroamblystegium varium 4 1 2
Digerleri i¢erisinde tekerriirii Bir(1) olan taksonlar
Brachytheciastrum velutinum, Didymodon sinuosus, Grimmia anadon, G. meridionalis, Homalothecium .
aureum, H. lutescens, Orthotrichum pellucidum, Pterigoneurum crossidioides, Rhynchostegiella tenella, %
Tortula acaulon var. pilifera, T. mucronifolia. E
Tablodaki Kisaltmalar: Substrat: Ea: Eleagnus angustifolia, Pa: Populus alba, Co: Carpinus orientalis, Pa: i;

Prunus armeniaca, Pd: Prunus domestica, Sa: Salix alba, Jr:Juglans regia, Rp: Robina pseudoaccacia

Nem: N: Nemli, K: Kuru, YN: Yar1 Nemli Yon: K: Kuzey, D: Dogu, B: Bati, G: Giiney
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Abstract

The use of plants by people has a history as old as the existence of humanity. From ancient times to the present,
humanity has sought solutions to diseases by making use of plants in nature. Plants that were beneficial against diseases
by trial and error in the old times were recognized, used, and passed on to future generations. This process, which has
been going on for centuries between plants and humans, continues as an ethnobotanical science that has been accepted
worldwide today and where great resources are transferred and important researches are carried out. One of the plant
groups used in the treatment of diseases is Bryophytes. Approximately 150 ethnobotanical bryophyte species are known
worldwide. One of the important groups in the bryophyte division is mosses, which can live on wet grounds, in humid
environments, sometimes completely submerged in water or on soil, rocks, and tree trunks in wide areas from swamps
to alpine and arctic regions. Although the general characteristics of mosses vary according to different systematic
schools, they are included in the Bryophyta division, which includes 1036 genera and approximately 18.409 species.
Chinese and Native Americans discovered centuries ago that moss is effective in healing wounds and reducing
infections in wounds. Since this discovery, mosses have been extensively studied and used in various fields. The
majority of the species used are generally listed in Traditional Chinese Medicine and by Native North Americans. In
this study, the use of mosses in traditional medicine is explained.

Keywords: Moss, Traditional Medicine, Ethnobotany, Ethnobryology

Karayosunlarimin Geleneksel Tibbi Kullamimlari

Oz

Bitkilerin insanlar tarafindan kullanilmasi, insanlik tarihi kadar eski bir gegmise sahiptir. Antik ¢aglardan giiniimiize
insanlik, dogada bulunan bitkilerden yararlanarak hastaliklara ¢are aramistir. Eski zamanlarda deneme yanilma yoluyla
hastaliklara kars1 faydali olan bitkiler tanindi, kullanildi ve gelecek nesillere aktarildi. Bitkiler ve insanlar arasinda
ylizyillardir devam eden bu siireg, giiniimiizde diinya ¢apinda kabul gormiis, biiyiik kaynaklarm aktarildigi ve dnemli
aragtirmalarin yapildigi bir etnobotanik bilimi olarak devam etmektedir. Hastaliklarin tedavisinde kullanilan bitki
gruplarindan biri de Briyofitlerdir. Diinya c¢apinda yaklasik 150 etnobotanik briyofit tiirii bilinmektedir. Briyofit
boliimiinde énemli gruplardan biri, batakliklardan alpin ve arktik bolgelere kadar genis alanlarda, 1slak zeminlerde,
nemli ortamlarda, bazen tamamen suya veya topraga, kayalara ve aga¢ govdelerine yayilmis olarak yasayabilen
karayosunlaridir. Karayosunlari genel ozellikleri farkli sistematik ekollere gore degismekle birlikte 1036 cins ve
yaklagik 18.409 tiir igeren Bryophyta boliimiinde yer alirlar. Cinliler ve Yerli Amerikalilar, karayosunlarini yaralari
iyilestirmede ve yaralardaki enfeksiyonlar1 azaltmada etkili oldugunu yiizyillar dnce kesfettiler. Bu kesiften bu yana,
karayosunlar1 kapsamli bir sekilde incelenmis ve gesitli alanlarda kullanilmigtir. Kullanilan tiirlerin ¢ogu genellikle
Geleneksel Cin Tibbinda ve Yerli Kuzey Amerikalilar tarafindan listelenmistir. Bu ¢aligmada yosunlarin geleneksel
tipta kullanim1 anlatilmistir.

Anahtar kelimeler: Karayosunu, Geleneksel Tip, Etnobotanik, Etnobriyoloji,
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1. Introduction

Humanity has used different methods and drugs to
combat diseases from the day they existed to the
present day. The main ingredients of drugs that have
been used in the fight against diseases that have
been going on for centuries usually consist of
natural products (Arslan, 2005). The natural
products used in the raw materials of the drugs used
or in use are generally obtained from various plant
groups in the world and one of these plant groups is
mosses.

1.1 General Characteristics of Mosses

Although the bryophyte division, which includes
mosses, varies according to many different
systematics, it consists of 1036 genera and 18.409
species. Mosses constitute a large part of this
division with approximately 13.000 species. The
bryophytes are studied in three divisio: mosses
(Bryophyta), hornworts (Anthoceratophyta), and
liverworts (Marchantiophyta) (Goffinet et al.,
2009). As a result of the research that started in
1829 in Turkey and continues today, our bryophyte
flora consists of 1047 taxa, 844 moss, 4 hornwort,
and 199 liverwort (Abay et al., 2021). Mosses are
one of the important members of the ecosystems
around the world, especially the forest ecosystem.
Many species of mosses are resistant to extreme
conditions, such as cold at low temperatures and hot
at high temperatures. Even if some mosses lose
large amounts of water due to the dry and harsh
weather conditions in their living environment, they
can be revived when they regain water. Thanks to
these features, mosses have been maintaining their
existence in the ecosystem they are in for a very
long time (Canli, 2012).

After a forest fire in a region, mosses are the first to
invade the area where the fire took place. By
forming colonies in the burned area, they increase
the declining soil quality and moisture and provide
suitable conditions for life in the region again. The
most important feature of mosses that allows them
to increase the amount of moisture in the soil is that
they can hold water up to 12 times their dry weight
in their structure. Thanks to the mosses, the plant
seeds that fall on the soil in the humid environment
germinate and as a result, the continuity of the forest
existence is ensured (Altuner, 2008). Mosses can
continue to live on wet grounds, in humid
environments, sometimes completely submerged in
water or on soil, rocks, and tree trunks in very large
areas from swamps to alpine and arctic regions. In
addition, being a source of food for some animal
species, storing minerals in their structures, and
creating a spawning and shelter environment for
many insect species are important features of
mosses (Cetin, 1998).

Mosses have a life cycle consisting of haplodiplont
progeny exchange. In mosses, sexual reproduction
takes place in the form of oogamy and they show
heterophasic (antithetic) intergenerational
alternation. Gametophyte progeny can be monoic or
dioecious. The male organs are cylindrical and are
called antheridium, while the female organs are
bottle-shaped and called archegonium. The
spermatozoids formed in the antheridium carry
double flagella and reach the female organ by
rainwater or chemotaxis. As a result of fertilization,
a diploid (2n) sporophyte plant is formed, which
continues its development on the gametophyte and
is called a spore capsule. The sporophyte is in the
form of a single stem (seta) without leaves and lives
as if it were a parasite, providing its nutritional
needs with a foot that grows right in the
gametophyte. The sporogenic tissue (Archeospore)
formed as a result of the differentiation of the inner
tissue of the sporophyte undergoes meiosis and
gives haploid (n) spore tetrads. These spores
germinate to form protonema. The protonema also
develops to form the gametophyte plant. In most
mosses, the operculum at the tip of the capsule,
peristome teeth, and annulus under the operculum
play a role in the dispersal of spores from the
capsule (Cetin, 1989).

1.2 Classification of Mosses

The term Bryophyte is used to describe the large
plant group that includes mosses (Musci),
hornworts (Anthocerotae), and leafy liverworts
(Hepaticae). Comparing the bryophyte division
with ferns, algae, fungi, and flowering plants, it is
accepted that bryophytes are more complex than
algae and fungi, and more primitive than flowering
plants and ferns, from an evolutionary point of view
edilmektedir (Erdag and Kiirschner, 2017). The first
fossil identified within the division of bryophytes
belongs to the genus Hepaticies devonicus and is
the tallus of the small leafy liverwort that lived
approximately 400 million years ago. Although the
ancestor of the present-day bryophytes is not
certain, when evaluated in other fossil records
identified, it is thought that they evolved about 450
million years ago. There are three different
hypotheses about the emergence of bryophytes
(Simsek et al., 2016).

According to the first hypothesis, it is thought that
the bryophytes existing today share a common
ancestor with green algae. Green algae show two
evolutionary lines, and they are Chlorophyceae and
Charophyceae. According to this hypothesis, it is
suggested that bryophytes and other plants showing
archegonium structure are descended from the
Chlorophycean line. The basis of the hypothesis is
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that the protonemas of bryophytes are structurally
similar to algae (Turmel et al., 2020). The second
hypothesis of the emergence of bryophytes predicts
that a green unicellular alga may evolve into a plant
adapted to a moist soil environment and that plants
with archegonium may also be ancestors of the
Charophyta algae (Altuner, 2008). According to the
third and last hypothesis, it is suggested that
bryophytes evolved from primitive vascular plants.
This hypothesis also expresses the possibility of
ancestral archaegonates from evolutionary lines
with both leafy and thallus from which the radially
symmetrical upright gametophore is derived
(Schofield, 2001).

The mosses families that exist today emerged at the
end of the Mesozoic era. According to the fossils
found, flowering plants were emerged 135 million
years ago during the Create period. As a result, it
was understood that ancestral mosses existed on
earth approximately 264 million years before
flowering plants (Altuner, 2008).

1.3 Uses of Mosses

Mosses have been used in many areas since ancient
times, thanks to their different properties. The areas
of use of mosses are mainly examined under two
headings as their use due to their antimicrobial
activities against bacteria and their use not due to
their antimicrobial activities.

The basis of the use of mosses due to their
antimicrobial activities are their use in the treatment
of various diseases. For example, in the treatment of
various diseases such as acne, hemorrhoids, and
skin diseases, the active substance called Sphagnol,
which is found in the Sphagnum genus maoss, is
used. The antimicrobial activity of the obtained
substance is also used in different fields (Altuner,
2008). Apart from being used as medicine, they
were also used in bandages obtained from moss
during the First World War. Another use of mosses
is the biofilters obtained from mosses, which have
been preferred recently in Europe, especially in the
USA and Canada, because they do not harm the
environment (Canli, 2009).

Non-antimicrobial activities of mosses are
classified according to their different properties in
various fields such as horticulture and agriculture,
animal husbandry, fuel, food, construction industry,
cosmetics industry, household, clothing making,
and ecological uses of moss. In addition, the
ecological use of mosses is classified in more detail
by subheading the use of mosses as an indicator
plant, for erosion control purposes, for enriching the
soil with nitrogen, and for cleaning pollutants
(Canli, 2009).

2.Traditional Medicinal Uses of Mosses

For centuries, people have benefited from plants in
almost every aspect of their lives. One of the most
important areas where people have benefited from
plants throughout history has been in the fight
against diseases. From past to present, people in
many different parts of the world have discovered
the effects of plants against diseases by trial and
error. Today, this accumulation of knowledge has
been accepted by everyone around the world and
has formed the branch of ethnobotany, on which
important researches on which serious resources are
transferred (Kendir and Giiveng, 2010).

In addition to the term ethnobotany, which
encompasses all plants, the term "Ethnobryology"
was coined in 1957 by the bryologist Seville
Flowers, denoting the medical uses of bryophytes.
Flowers used the term ethnobryology to describe
the use of bryophytes as medicine by the Gosiute
people of Utah (Flowers, 1957). There is less
information in the literature about the medicinal use
of bryophytes than about the medicinal uses of seed
plants. The reason for this is that bryophytes have
less medical use today and researchers working in
the field of ethnobotany direct their priorities to
seed plants.

The term ethnobryology includes all three divisio of
Bryobiotina, namely = mosses  (Bryophyta),
hornworts (Anthoceratophyta), and leafy liverworts
(Marchantiophyta). To date, about 150
enthnobryological species have been listed. The
vast majority of listed species have reported their
use in Traditional Chinese Medicine (27%) and by
Native North Americans (28%). It is known that
Sphagnum, Marchantia, and Polytrichum are the
genera that have the most common medical use
among bryophytes (Harris, 2008). In this study, the
traditional medicinal uses of mosses were examined
under four headings: their use in China, America,
India, and Europe.

2.1 Use of Mosses
Medicine

One of the oldest civilizations in the world, China
is also one of the nations with the oldest medical
practices. Many of the basic principles of traditional
Chinese medicine were formed from the
philosophical foundation that led to the
development of Taoism and Confucianism. Ancient
Chinese scientists classified all phenomena found in
nature as Yin and Yang, which were complimentary
but opposite to each other. They stated that
everything in nature consists of five basic elements,
namely fire, water, earth, air, and metal, and that
nature constantly moves in the direction of balance
and harmony. Applying all this knowledge to

in Traditional Chinese
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identify, treat and prevent diseases, they created
Chinese medicine (Tang et al., 2008).

Yin, one of the concepts of Yin and Yang, which
forms the basis of traditional Chinese medicine,
refers to the physical characteristics of the living
thing, and Yang refers to its physiological
functions. Supporting these two concepts, the
concept of Qi describes energy and blood
circulation. The organs in the body ensure the living
of the creature by regulating and protecting the Qi,
that is, the blood, through the veins. In the living,
the disease occurs after a disorder in Yin-Yang or
Qi. The treatment applied after this point aims to
eliminate the cause of the disease and restore the
balance in the body (Tang et al., 2008).

In Traditional Chinese medicine, many different
methods and materials are used, and plants are the

pharmacopeias, more than 11.000 plant species are
mentioned in Traditional Chinese Medicine, and
about 700 of them are widely used. Thousands of
drugs have been created by using plants alone or in
combination in the treatment of diseases. Since the
prepared drugs have more than one plant and more
than one effective substance, they can affect
different targets in the cells at the same time and can
cure diseases (Li, 2015; Ye et al., 2010). One of the
plant groups used in Traditional Chinese Medicine,
where thousands of plants are used, is moss. The
Chinese have widely used mosses to treat fever,
pain, wounds, burns, tooth decay, poisonous snake
bites,  tuberculosis,  epilepsy,  pneumonia,
convulsions, neurasthenia, and various diseases
such as heart disease. Mosses used in Traditional
Chinese Medicine and their areas of use are listed in
Table 1 (Ding, 1982; Asakawa, 1998; Harris, 2008;
Asakawa and Ludwiczuk, 2017).

most used materials. According to different

Table 1. Use of Mosses in Traditional Chinese Medicine

FAMILY/SPECIES

DISEASE

SOURCE

Bryum argenteum

Antidote, Antipyretic, Antifungal

Asakawa, 2007

Climacium dendroides

In rheumatism and bone pain, Muscle relaxant

ZhongHuaBenCao, 1999

Cratoneuron filicinum

Heart diseases

Ding, 1982

Conocephalum conicum

Eczema, Cuts, Snake Bites

Ando ve Matsuo, 1984

Dicranum majus

Cough suppressant

ZhongHuaBenCao, 1999

Ditrichum pallidum

Used for convulsions in babies

Harris, 2008

Entodon compressus

Diuretic, Sedative

Ding, 1982

Fissidens nobilis

Diuretic, Hair growth stimulant

Harris, 2008

Fontinalis antipyretica

Antipyretic

Wu ve Jia, 2003

Funaria hygrometrica

Hemostatic, Sedative

Asakawa, 1990

Haplocladium microphyllum Tonsillitis, Bronchitis, Cystitis Ding, 1982
Leptodictyum riparium Antipyretic, Urinary tract infections Pant, 1998
Leucodon secundus Hemostatic, Analgesic ZhongHuaBenCao, 1999
Meteoriella soluta Hemostatic, Sedative, Anti-inflammatory Ding, 1982

Mnium cuspidatum

Hemostatic

Asakawa, 1990

Oreas martiana

Hemostatic, Analgesic, Neurasthenia

Asakawa, 2007

Philonotis sp

Bone fractures, Burns

Saxena, 2004

Philonotis fontana Tonsillitis Pant, 1998
Plagiopus oederi Heart diseases, Epilepsy Asakawa, 1990
Pogonatum sp. Diuretic, Hair growth stimulant Pant, 1998
Pogonatum cirratum Heart diseases Harris, 2008

Pogonatum inflexum

Heart diseases, Wounds, Hemostatic

ZhongHuaBenCao, 1999

Pogonatum microstomum

Gallstone treatment

ZhongHuaBenCao, 1999

Polytrichastrum alpinum

Cough suppressant, Hemostatic, Sedative

Luo, 2000

Polytrichum commune

Hemostatic, Uterine prolapse

Cheng ve ark., 2012

Polytrichum juniperinum

In the treatment of prostate, Diuretics, Burns

Hart, 1981

Polytrichum piliferum

Diuretic, Hair growth stimulant

Karpinski ve Adamczak, 2017

Rhodobryum giganteum

Antipyretic, Diuretic, Cuts

Asakawa, 2008

Rhodobryum roseum Heart diseases Wu, 1982
Sphagnum (Sphagnaceae) Eye diseases, Skin diseases Bland, 1971
Sphagnum sericeum Acne, Hemorrhoids, Eye diseases Ding, 1982
Sphagnum teres Eye diseases Ding, 1982
Taxiphyllum taxirameum Hemostatic, Anti-inflammatory Du, 1997
Tetraplodon mnioides Sedative, Stroke treatment Ding, 1982

Weissia controversa

Sinus inflammation, poisoning

ZhongHuaBenCao, 1999

Weissia viridula

Sinus inflammation

Ding, 1982
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2.2 Uses of Mosses in Traditional American
Medicine

The American continent, which was isolated from
other societies in the world until the 16th century,
consisted of different peoples until the time it was
discovered. It is known that the Inca people were
the dominant people in South America until the
16th century and had good medical knowledge. In
Central America, there are Aztec and Maya peoples
whose medical knowledge can compete with the
Inca people. In the same period, there were Native
American peoples in North America (Pedersen and
Baruffati, 1985).

Information about the traditional medicine methods
and medicines of the Native American peoples has
been transmitted to the present day through an oral
tradition that usually includes ceremonial practices.
Indigenous peoples learn and respect these
treatment methods and materials under the guidance
of their elders of the younger generations. It is
known that much more of what is known today
remains a secret among indigenous peoples since
the vast majority of information transmission is in

oral traditions and does not contain a written record
(Redvers and Blondin, 2020).

Mosses have an important place in traditional
American medicine where many bryophytes are
used. The Gasuite Indians living in the Utah region
of America used various types of caracals such as
Philonotis, Bryum, Mnium to reduce the pain in the
burned area (Ando and Matsuo, 1984; Sabovljevic
et al., 2016). The antibiotic properties of Sphagnum
moss were discovered by Native Americans living
in Alaska and mixed with oil and used as an
ointment (Schofield, 1969; Miller and Miller 1979).
Lunularia cruciata species moss has been used by
natives living in Peru by boiling and in the form of
tea in the treatment of kidney diseases
(Franqguemont et al, 1990). Marchantia
polymorpha moss has been used in the treatment of
tuberculosis and tuberculosis in Cuba, in the
removal of stones in the bladder, and in the
treatment of liver diseases in Colombia (Garcia,
1992; Roigy, 1945). The mosses used in traditional
American medicine are listed in Table 2.

Table 2. Uses of Moss in Traditional American Medicine

FAMILY/SPECIES

DISEASE

SOURCE

Bryum argenteum

Antidote, Antipyretic, Antifungal

Asakawa, 2007

Bryum capillare

Burns, Fungal Infections

Sturtevant, 1954

Conocephalum conicum

Mouth sores, Rash, Itching

Boas, 1966

Eurhynchium oreganum

Wound and hand cleaning

Turner and Efrat, 1982

Fissidens adianthoides

Diuretic, Hair growth stimulant

Sabovljevi¢ et al.., 2016

Fissidens flexinervis In digestive problems Boom, 1996
Hylocomium splendens Wounds Turner et al., 1990
Isopterygium tenerum In rheumatic pains Boom, 1996

Isothecium stoloniferum

Hand cleaning

Turner and Efrat, 1982

Lunularia cruciata

Kidney diseases

Franquemont et al., 1990

Marchantia polymorpha

Tuberculosis, Tuberculosis, Kidney stone

Pinheiro et al., 1989

Mnium punctatum

Swelling

Compton, 1993

Octoblepharum albidum Headache, Antipyretic Boom, 1996
Oreas martiana Hemostatic, Analgesic, Neurasthenia Asakawa, 2007
Orthostichopsis tortipilis Cuts, Snake bites, Stomach pain Kohn, 1992

Philonotis sp

Bone fractures, Burns

Saxena, 2004

Polytrichum commune

Wounds

Herrick, 1995

Polytrichum juniperinum

In the treatment of prostate, Diuretics, Burns

Hart, 1981

Rhytidiadelphus loreus

Boils, Abscess, Wounds

Turner, 1973

Rhytidiadelphus triguetrus Pains Herrick, 1995
Sphagnum sp Burns Blackwell, 1990
Thuidium schistocalyx Headache Boom, 1996
Trichosteleum papillosum Rheumatic pains Boom, 1996

2.3 Uses of Moss in Traditional Indian Medicine
India is a country with more diversity in terms of
geography, language, religion, climate, and culture
than any other country in the world. Today, it is
divided into 9 states and 7 regions and more than
2000 different ethnic groups live together (Rahman
et al., 2019). The Indian healthcare system remains
inadequate due to its high population, which

continues to increase, and the vast majority of the
population still uses traditional medical methods.
The World Health Organization states that 80% of
people living in developing countries rely only on
traditional medicine for primary health care (Kumar
and Navaratnam, 2013).
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It covers thousands of different plants in traditional
Indian medicine, which covers the medicinal
methods of many countries and hundreds of
different communities in its region. One of the
different approaches to the use of plants in
traditional Indian medicine is the concept of
Paracelsus, which deals with the shape and structure
of an organ in the body of a human or animal that is
expected to heal and the similarity of plant parts
(Chandra et al., 2017). According to this
philosophy, Polytrichum commune bears hairy

calyptra and because it resembles hair, the oil
extracted from this moss was used by women for
hair treatment in ancient times (Glime, 2007).

If the use of mosses in traditional Indian medicine
is examined, Mnium have been used in burns,
wounds, and stopping bleeding, and Philonotis
species have been used as antipyretics (Singh et al.,
2011; Asakawa et al., 2013). The mosses used in
traditional Indian medicine which use thousands of
different types of plants are listed in Table 3.

Table 3. Uses of Moss in Traditional Indian Medicine

FAMILY/SPECIES

DISEASE

SOURCE

Aerobryum lanosum

Burns

Lubaina et al., 2014

Barbula indica

Antipyretic

Lubaina et al., 2014

Brachythecium rutabulum

Cuts, Burns, Wounds

Pant and Tewari 1989

Cratoneuron filicinum

Heart diseases

Asakawa et al., 2013

Entodon flavescens

Earache

Lubaina et al., 2014

Entodon myurus

Antibacterial

Singh et al., 2011

Hyophila attenuata

Cough suppressant, Neck pain

Lubaina et al., 2014

Hyophila involuta

Cuts, Burns

Dagar and Dagar, 1999

Leucobryum bowringii

Pain treatment

Mitra et al., 2019

Leptodictyum riparium

Urinary tract inflammation

Asakawa et al., 2013

Marchantia polymorpha

Liver ailments

Miller and Miller, 1979

Mnium sp.

Burns, Wounds, Hemostatic

Singh et al., 2011

Mnium cuspidatum

Hemostatic

Pant and Tewari, 1998

Philonotis sp.

Antipyretic, Adeno Pharyngitis

Asakawa et al., 2013

Philonotis fontana

Antipyretic, Adeno Pharyngitis

Flowers, 1957

Plagiochasma appendiculatum

Skin diseases

Kumar et al., 2000

Plagiopus oederi

Epilepsy treatment, Antipyretic

Pant and Tewari, 1998

Pogonatum macrophyllum

Anti-inflammatory, Antipyretic, Laxative

Alam, 2012

Polytrichum commune

Hair care

Glime, 2007

Polytrichum juniperinum

Burns, Diuretic, Prostate treatment

Karpinski and Adamczak, 2017

Rhodobryum giganteum

Heart diseases, Diuretic

Pant and Tewari, 1998

2.4 Uses of Mosses in Traditional European

Medicine

publication

by Schwenckfeld

(1600).

This

The first medicinal uses of bryophytes in Europe
were recorded in the first century, and the majority
of those in the Bryophyta division have been
described as having medicinal use since the 16th
century (Drobnik and Stebel, 2014). Galen, who
lived in the 1st century, mostly listed Italian
medicinal plants, and the plants on this list were
collected and used by the people living later
(Cooper, 2010). The historical medical applications
of the bryophyte species in the list are in line with
the pharmacological knowledge of bryophytes
currently available (Asakawa, 2007; Asakawa et al.,
2013; Drobnik and Stebel, 2014).

The earliest records of the use of bryophytes in
traditional European medicine are based on the

publication is of great importance as the author is
recognized as one of the first local floras from the
1600s, and Schwenckfeld corresponded with other
European scientists C. Bauhin and the Silesian, thus
learning about the medicinal applications of plants.
Schwenckfeld made use of Fuchs, who defined 2-3
bryophyte taxa in his explanations about the
medical uses of bryophytes (Drobnik and Stebel,
2015).

Regarding the use of mosses in traditional European
medicine, it is known that Polytrichum formosum,
Funaria hygrometrica and Polytrichum commune
species were used in Europe between 1530 and
1600 (Drobnik and Stebel, 2015). The mosses used
in traditional European medicine are listed in Table
4.
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Table 4. Uses of Moss in Traditional European Medicine

FAMILY/SPECIES DISEASE SOURCE
Bryum argenteum Fungal infections Frahm, 2004
Ceratodon purpureus Fungal infections Frahm, 2004

Dicranum scoparium Antimicrobial

Pavletic and Stilinovic, 1963

Fontinalis antipyretica Antipyretic

Drobnik and Stebel, 2014

Funaria hygrometrica

Diuretic, Epilepsy, Kidney stone reducer

Pant and Tewari, 1998

Polytrichastrum alpinum

Runny nose, Tearing eyes

Agalet and Valles, 2003

Polytrichum commune

Diuretic, Urinary tract infections

Grieve, 1970

3.Conclusion

Mosses have been used by many different peoples
in many different regions of the world throughout
history. As seen in this study, it has effects against
many different diseases. Considering the increasing
world population, epidemic diseases, and antibiotic
resistance, it is seen that the mosses are an important
source for new pharmaceutical agents.
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The Scope of Anatolian Bryology

Anatolian Bryology, related to mosses, liverworts and hornworts, publishes original research articles on
morphology, ultrastructure, diversity, distribution, conservation, threatened species and their habitats,
genetics, biotechnology, systematic, evolution phytogeography, ecology, environmental management, and
interrelationship among of the bryophytes.

Descriptive or experimental studies presenting clear research questions are accepted. The submitted paper
must be original and unpublished and not under consideration for publication elsewhere. Manuscripts in
English or in Turkish languages are welcome. Printed in Turkey. This journal is published two times a year,
open access, and free.

Articles that do not comply or with the rules of subjects outside the scope of the journal will be rejected
without peer review process. Each accepted article which fulfill the objective and scope of the journal,
required to submit author's copyright transfer form duly signed by all authors to the editor prior to
publication. All correspondences related to the publication process of the journal should be made by e-mail
in the Internet environment. Contribution is open to researchers of all nationalities.

1. Research articles: Original research in various fields of bryophyte will be evaluated as research
articles.

2. Research notes: These include articles such as preliminary notes on a study or manuscripts on the
morphological, anatomical, cytological, chemical, and other properties of bryophyte species.

3. Reviews: Reviews of recent developments, improvements, discoveries, and ideas in various fields
of bryophyte will be requested by the editor or advisory board.

4. Letters to the editor: These include opinions, comments relating to the publishing policy of the
Turkish Journal of Botany, news, and suggestions. Letters are not to exceed one journal page.

Author Guidelines
Preparation of Manuscript

Style and format: Manuscripts should be double-spaced with 3-cm margins on all sides of the page, in
Times New Roman font. Every page of the manuscript, including the title page, references, tables, etc.,
should be numbered. All copies of the manuscript should also have line numbers starting with 1 on each
consecutive page. Manuscripts must be written in English and in Turkish. Contributors who are not native
English speakers are strongly advised to ensure that a colleague fluent in the English language or a
professional language editor has reviewed their manuscript. Concise English without jargon should be used.
Repetitive use of long sentences and passive voice should be avoided. It is strongly recommended that the
text be run through computer spelling and grammar programs. Either British or American spelling is
acceptable but must be consistent throughout.

Symbols, units, and abbreviations: In general, the journal follows the conventions of Scientific Style and
Format, The CSE Manual for Authors, Editors, and Publishers, Council of Science Editors, Reston, VA,
USA (7" ed.). If symbols such as %, y, n, or v are used, they should be added using the Symbols menu of
Word. Degree symbols (°) must be used from the Symbol menu, not superscripted letter o or number 0.
Multiplication symbols must be used (%), not the letter x. Spaces must be inserted between numbers and
units (e.g., 3 kg) and between numbers and mathematical symbols (+, —, x, =, <, >), but not between
numbers and percent symbols (e.g., 45%). Please use Sl units. Generally, all numbers should be given as
numerals (e.g., “In 2 previous studies...”); please consult the above-mentioned style manual for full details.
All abbreviations and acronyms should be defined at first mention. Latin terms such as et al., in vitro, or in
situ should not be italicized.

Manuscript content: Research articles should be divided into the following sections. Principal sections
should be numbered consecutively (1. Introduction, 2. Materials and Methods, 3. Findings, 4. Results and
Dicussion etc.) and subsections should be numbered 1.1., 1.2., etc.



Since January 1st, 2017, "Anatolian Bryology" uses the iThenticate screening service to verify the
authenticity of content submitted before publication. The iThenticate software checks submissions against
millions of published research papers, documents on the web and other relevant sources. Authors can also
use iThenticate to screen their work before submission by visiting http://www.ithenticate.com

The overall similarity index for submitted manuscript should be less than 20% (Except for taxa list and
bibliography). This journal has used iThenticate (Plagiarism Detection Software).

Ethical Rules and Responsibilities

The editorial and publication processes of the journal are shaped in accordance with the guidelines of) the
Council of Science Editors (CSE), the Committee on Publication Ethics (COPE), the European Association
of Science Editors (EASE), and National Information Standards Organization (N1SO). Anatolian Bryology
conforms to the Principles of Transparency and Best Practice in Scholarly Publishing
(https://doaj.org/bestpractice).

Title and contact information
The first page should contain the full title in sentence case (e.g., The response of the xerophytic plant
Syntrichia caninervis var. gypsophila (J.J. Amann ex G. Roth) Ochyra to salt and drought stresses: the role
of the antioxidant defence system), the full names (last names fully capitalized) and affiliations of all
authors (Department, Faculty, University, City, Country), and the contact e-mail address for the clearly
identified corresponding author.

Abstract
The abstract should provide clear information about the research and the results obtained, and should not
exceed 200 words.

Keywords

Please provide 3-10 key words or phrases to enable retrieval and indexing. Acronyms should be avoided.
In order to establish a standard terminology in the keywords and to enable the researchers to access the
articles in an easy way, scientific articles should have the appropriate number of keywords in the appropriate
quality and standard terminology. Scientific keywords in the article should be selected from Turkey Science
Terms. In this regard: http://www.bilimterimleri.com can be used.

1. Introduction

This should argue the case for your study, outlining only essential background, and should not include the
findings or the conclusions. It should not be a review of the subject area, but should finish with a clear
statement of the question being addressed.

2. Materials and Methods
Please provide concise but complete information about the materials and the analytical and statistical
procedures used. This part should be as clear as possible to enable other scientists to repeat the research
presented. Brand names and company locations should be supplied for all mentioned equipment,
instruments, chemicals, etc.

3. Findings
Station information and plant list etc.

4. Results and Discussion

The same data or information given in a Table must not be repeated in a Figure and vice versa. It is not
acceptable to repeat extensively the numbers from Tables in the text or to give lengthy explanations of
Tables or Figures. Statements from the Introduction and Finding sections should not be repeated here. The
final paragraph should highlight the main conclusions of the study.

Acknowledgements and/or disclaimers, if any
Names of funding organizations should be written in full.

References
References should be cited in the text by the last name(s) of the author(s) and year of publication with a
comma between them: for example, (Ursavas, 2014) or (Ursavas and Kegeli, 2012). If the citation is the
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subject of the sentence, only the date should be given in parentheses: “According to Ursavas (2012)...” For
citation of references with 3 or more authors, only the first author’s name followed by et al. (not italicized)
should be used: (Abay et al., 2002). If there is more than one reference in the same year for the same author,
please add the letters a, b, etc. to the year: (Kegeli et al., 2004a, 2004b). References should be listed in the
text chronologically, separated by semicolons: (Abay, 2000; Kegeli et al., 2003; Ursavas and Oren,
2012). Website references should be (URL1, URL2, ...). Do not include personal communications,
unpublished data, or other unpublished materials as references, although such material may be inserted (in
parentheses) in the text. In the case of publications in languages other than English, the published English
title should be provided if one exists, with an annotation such as “(article in Turkish with an abstract in
English)”. If the publication was not published with an English title, provide the original title only; do not
provide a self-translation. References should be listed alphabetically at the end of the text without
numbering. All authors should be included in reference lists unless there are 10 or more, in which case only
the first 10 should be given, followed by ‘et al.’. The manuscript should be checked carefully to ensure that
the spellings of the authors’ names and the years are exactly the same in the text as given in the reference
list. References should be formatted as follows (please note the punctuation and capitalization):

Journal articles: Short Journal titles should be written clearly, without abbreviation. Abbreviation can be
used in long journal titles.

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

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

Chapters in books
Ursavas S. Cetin B. 2013. Contribution to the Moss Flora of Kizildag (Isparta) National Park in Turkey.
Current Progress in Biological Research. Silva-Opps M. Editor(s). Rijeka, Croatia. pp. 41-70.

Web sites (no print version):

URLL1. Missouri Botanical Garden. 2016. Website: http://www.tropicos.org/Project/IPCN [Accessed: 00
Month 2008].

URL2. Missouri Botanical Garden. 2018. Website: http://www.tropicos.org/Name/35147246 [Accessed:
00 Month 2008].

Tables and Figures:
All illustrations (photographs, drawings, graphs, etc.), not including tables, must be labelled “Figure.”
Figures must be submitted both in the manuscript and as separate files.

All tables and figures must have a caption and/or legend and be numbered (e.g., Table 1, Figure 2), unless
there is only one table or figure, in which case it should be labelled “Table” or “Figure” with no numbering.
Captions must be written in sentence case (e.g., macroscopic appearance of the samples.). The font used in
the figures should be Times New Roman. If symbols such as X, p, , or v are used, they should be added
using the Symbols menu of Word

All tables and figures must be numbered consecutively as they are referred to in the text. Please refer to
tables and figures with capitalization and unabbreviated (e.g., “As shown in Figure 2...”, and not “Fig. 2”
or “figure 2”). The tables and figures themselves should be given at the end of the text only, after the
references, not in the running text.

The resolution of images should not be less than 118 pixels/cm when width is set to 16 cm. Images must
be scanned at 1200 dpi resolution and submitted in jpeg. or tiff. format.

Graphs and diagrams must be drawn with a line weight between 0.5 and 1 point. Graphs and diagrams with
a line weight of less than 0.5 point or more than 1 point are not accepted. Scanned or photocopied graphs
and diagrams are not accepted.

Charts must be prepared in 2 dimensions unless required by the data used. Charts unnecessarily prepared
in 3 dimensions are not accepted.
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Figures that are charts, diagrams, or drawings must be submitted in a modifiable format, i.e. our graphics
personnel should be able to modify them. Therefore, if the program with which the figure is drawn has a
“save as” option, it must be saved as *.ai or *.pdf. If the “save as” option does not include these extensions,
the figure must be copied and pasted into a blank Microsoft Word document as an editable object. It must
not be pasted as an image file (tiff, jpeg, or eps) unless it is a photograph.

Tables and figures, including caption, title, column heads, and footnotes, must not exceed 16 x 20 cm and
should be no smaller than 8 cm in width. For all tables, please use Word’s “Create Table” feature, with no
tabbed text or tables created with spaces and drawn lines. Please do not duplicate information that is already
presented in the figures.

Tables must be clearly typed, each on a separate sheet, and double-spaced. Tables may be continued on
another sheet if necessary, but the dimensions stated above still apply.

Correspondence Address

Manuscripts can only be submitted through our online system. Other correspondence may be directed to:
E-mail: anatolianbryology@gmail.com, serhatursavas@gmail.com

or Dr. Serhat URSAVAS Cankir1 Karatekin University, Faculty of Forestry, Department of Forest
engineering, Department of Forest Botany, Anatolian Bryology. 18200 Cankirt/ TURKEY
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Anatolian Briyoloji Dergisinin Kapsami

Anadolu Briyoloji Dergisi, karayosunu, cigerotlari ve boynuzsu cigerotlar ile ilgili degisik alanlarda
yapilan, morfolojik, mikroskobik yapilari, biyolojik gesitlilik, koruma, biyoteknoloji, ¢evre diizenleme,
tehlike altindaki tiirler, tehlike altindaki habitatlari, sistematik, vejetasyon, ekoloji, biyocografya, genetik
ve tlim briyofitler arasindaki iliskileri konu alan orijinal makaleleri yayinlar. Tanimlayici ya da deneysel
ve sonuglar1 net olarak belirlenmis deneysel ¢aligmalar kabul edilir. Makale yazim dili Tiirkge veya
Ingilizcedir. Yayimlanmak iizere gonderilen yazi orijinal, daha &nce hicbir yerde yaymlanmamis olmali
veya islem goriiyor olmamalidir. Yaymlanma yeri Tiirkiye’dir. Bu dergi yilda iki say1 yayinlanir, erigime
acik ve iicretsizdir.

Dergi yazim kurallarina uymayan veya derginin kapsami disindaki konulardan olusan makaleler hakem
degerlendirme siirecine girmeden reddedilir. Her makale i¢in, gerekli kurallara gére doldurulmus ve yazar
veya yazarlarin hepsi tarafindan imzalanmig olan Telif Hakki Devir Formu, makale yaymlanmadan 6nce
dergi editoriine gonderilmelidir. Dergiye gonderilecek makaleler ve siireg ile ilgili her tiirlii yazigmalar,
dogrudan internet ortaminda elektronik posta ile yapilmalidir. Dergi tiim milletlerdeki arastirmacilara
aciktir. Makalelerin agagidaki sekilleri dikkate alinacaktir.

1. Arastirma makaleleri: Briyofitlerin ¢esitli alanlarindaki 0zgiin arastirma makaleleri
degerlendirilecektir.

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

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

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

Yazar Rehberi
Makalenin hazirlanmasi

Stil ve bicim: Makale cift satir araligi ve sayfanin her tarafindan 3 cm kenar boslugu birakilarak Times
New Roman formatinda yazilmalidir. Makalelerin her sayfast baslik, kaynaklar, tablolar, vb.
numaralandirilmalidir. Makalelerin her sayfasi, satir numarast 1 ile baglamak kaydiyla numaralandirilir.
Makaleler ingilizce veya Tiirkce yazilabilir. Anadili ingilizce olmayan yazarlar igin; Bir dil editdriine veya
akic1 bir sekilde Ingilizceyi konusabilen bir meslektasindan yardim almalar tavsiye edilir. Kullanilan
kelimelerde argo olmaksizin 6z Ingilizce kullanilmalidir. Uzun ciimle ve edilgen yapilardan kagmilmalidir.
Eserin bilgisayar programi kullanilarak imla ve dilbilgisi kurallarmma uygun olup olmadigi kontrol
edilmelidir. Makalenin tamami Ingilizce (Amerikan) yazim kurali ile tutarli olmalidir.

Semboller, birimler ve kisaltmalar: Genel olarak dergi kurallari, Yazarlar i¢in CSE Kilavuzu, Editor ve
Yonetim Kurulu, VA, ABD. ve Yayincilar i¢in vb. bilimsel stil ve format kullanilmalidir. Eger X, u, 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 kullanilmahdir. Alansal ifadeler say1 ve birimler arasina (Or. 3 kg),
yine ayni sekilde numara ve matematik sembolleri (+, -, X, =, <,>) arasina konulmalidir fakat say1 ve yiizde
sembolleri kullanilacaksa Ingilizce makalelerde rakamdan sonra yiizde isareti (Or. 45%) konulmalidir.
Genellikle tiim sayilar (6r. “2 6nceki ¢alismada”...) rakam olarak verilmelidir. Liitfen tiim ayrintilar igin
yukaridaki yazim kilavuzunu inceleyiniz. Tiim aciklamalar ve kisaltmalar ilk gectigi yerde belirtilmelidir.
Latince olan baz1 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 olmas1
gerekir.



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

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

Etik Kurallar ve Sorumluluklar

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

Bashk ve iletisim bilgileri: Makalenin baslig1 tiim metni 6zetler nitelikte olmalidir (Or: Kurakeil bir bitki
olan Syntrichia caninervis var. gypsophila (J.J. Amann ex G. Roth) Ochyra’nin tuz ve kuraklik stresine
tepkisi: antioksidan savunma sisteminin rolil). Tiim yazarlarin tam isimleri (Ad1 Soyadi1 tam harflerle), tim
yazarlarin bagl olduklar1 birim (Universite, Fakiilte, Béliim, Sehir, Ulke) ve sorumlu yazar i¢in acikca
belirtilmis e-mail adresi.

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

Anahtar kelimeler:

Erisim ve indekslemeleri etkinlestirmek i¢in 3-10 anahtar kelime veriniz ve baglik ile ayni olmamasina
dikkat ediniz. Kisaltma kullanmayiniz.

Anahtar kelimelerde standart bir terminoloji olusturulmasi ve arastirmacilarin makalelere kolay bir sekilde
ulasabilmeleri icin, bilimsel makalelerde uygun sayida, uygun nitelikte ve standart terminolojide anahtar
kelimeler bulunmasi gereklidir. Bilimsel makalelerdeki anahtar kelimelerin, Tiirkiye Bilim Terimleri arasindan
secilmelidir. Bu konuda: http://www.bilimterimleri.com adresinden yararlanilabilir.

1. Giris

Calismanin olgusunu savunmaniz, sadece arka planda yapilan ¢aligmalar1 6zetlemeniz gerekir. Sonug ve
bulgular gibi kisimlar1 igermemelidir. Caligilan konunuz yorumu olmamali fakat sorun net bir sekilde ele
almarak belirtilmedir.

2. Materyal ve Metot

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

3. Bulgular
istasyon bilgileri, bitki listesi, vb.

4. Tartisma ve Sonug

Sonug kisminda sekil veya tabloda verilen bilgiler oldugu gibi tekrar edilmemelidir. Tablo veya sekilleri
icerisinde yer alan verileri uzun uzadiya tekrarlamak kabul edilemez. Giris ve bulgular boliimiindeki
tablolar burada yeniden verilmemelidir. Son paragrafta calismanin 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 soyadlari (virgiil) makalenin yayinlandig: tarih
verilmelidir. Ornek: (Ursavas, 2014) veya (Ursavas ve Kegeli, 2014). Eger atif ciimle baginda verilecekse
sadece tarih parantez igerisinde verilmelidir. Ornek: “Ursavas (2012)’ye gore...”. Ug ve daha fazla
yazarlarin atiflar igin; ilk yazarin soyadi ve devaminda ve ark., (italik degil) kullanilir. Ornek: (Abay ve
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ark., 2002). Ayni yazarmn ayni yil igerisinde birden fazla kaynagi varsa, litfen yilsonuna a, b, ¢, gibi harf
ekleyin: (Kegeli ve ark., 2002a, 2002b). Kaynaklar kronolojik olarak siralanip kaynaklar noktali virgiil ile
ayrilmahdir: (Abay, 2000; Kegeli ve ark., 2003; Ursavas ve Oren, 2012). Web sitesi atiflar1 (URL1, URL2,
...) olmalidir. Kisisel iletisim ile yayinlanmamis herhangi bir veriyi kaynak olarak kullanmayin ancak metin
igerisinde (parantez igerisinde) verilebilir. Ingilizce dili disinda yayinlanan bir makaleniz varsa makalenin
Ingilizce bashgi verilmeli, parantez icerisinde (Tiirkge makale, 6zet Ingilizce) gibi bir agiklama ile
belirtilmelidir. Eger yaymlanan makalenin ingilizce bir baslig1 yoksa sadece orijinal baslik verilmeli geviri
yapilmamalidir. Kaynaklar numaralandirilmadan metnin sonunda alfabetik olarak listelenmig olmalidir.
Makalenin yazarlarinin 10 ve asagist timii verilmelidir, 10 yazardan fazla makalelerde ilk 10 yazar verilip
geri kalan yazarlar i¢in ve ark., yazilmalidir. Makalede kaynaklar listesinde verilen yazarlarin adlar
yazilislariin ve yayin yillarinin makale igerisindeki metin ile ayni olup olmadiginin dikkatlice kontroliinii
yapmiz. Kaynaklara agagidaki formatta yazilmalidir: (Liitfen harf ve noktalamaya dikkat edelim):

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

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

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

Kitap boliimii
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 (Basih degilse):

URLZ1. Missouri Botanical Garden. 2016. Website: http://www.tropicos.org/Project/IPCN [Erisim: 00 Ay
2008].

URL2. Missouri Botanical Garden. 2018. Website: http://www.tropicos.org/Name/35147246 [Erisim: 00
Ay 2008].

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

Tiim tablo ve Sekiller bir baslik veya lejant1 olmali1 (Or: Tablo 1, Sekil 1) tiim makaledeki tablo ve sekiller
birden fazla ise hepsi sirastyla numaralandirilmalidir. Bagliklar ciimle halinde yazilmali (Or: Ornegin
mikroskobik goriintiisii.). Sekil ve tablolarda Times New Roman yazi tipi kullanilmalidir. Eger X, p, n, ya
da v gibi semboller kullanilacaksa Word Semboller meniisii kullanilarak eklenmelidir.

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

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

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

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

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

Sekil ¢izilebilen hangi programi kullaniliyorsaniz kullanin farkli kaydet se¢enegi kullanarak *.ai veya *.pdf
seklinde kaydedilmesi gerekir. Eger kullandiginiz program farkli kaydet segenegi yoksa sekil kopyalanip


http://www.tropicos.org/Project/IPCN
http://www.tropicos.org/Name/35147246

diizeltilebilir bos bir Microsoft Word belgesine yapistirilmasi gerekir. Bir fotograf veya resim dosyast (
jpeg, tiff veya eps) olmadigi siirece grafikler veya temalar kopyala yapistir yapilmamalidir.

Tablo ve sekiller, ana baglik dahil, siitun basliklar1 ve dipnotlar 16 x 20 cm gegmemeli ve genisligi 8 cm
den kiigiik olmamalidir. Olusturulan sekmesiz veya sekmeli, ¢izilen ¢izgiler veya bosluklardaki biitiin
tablolar i¢in liitfen Word’lin "Tablo Olustur" 6zelligini kullanin. Liitfen bilgileri ¢ogaltmayimiz zaten
sekiller igerisinde sunulmustur.

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

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

veya

Dr. Serhat URSAVAS Cankir1 Karatekin Universitesi, Orman Fakiiltesi, Orman Miihendisligi Béliimii,
Orman Botanigi Anabilim Dali, Anadolo Briyoloji Dergisi 18200 Cankiri/TURKIYE
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