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Oz
Bu calismada, Kiitahya ili’ne ait briyofit ornekleri incelenmistir. Kiitahya’nin cesitli lokalite ve
habitatlarindan toplanan briyofit drneklerinin teshis ¢alismalar1 sonucunda 11 familya ve 26 cinse ait
toplam 49 takson (48 karayosunu, 1 cigerotu) tespit edilmistir. Bu taksonlardan 38’1 Kiitahya Ili i¢in yeni
kayit olup 5’1 B6 karesi i¢in yeni kayuttir.

Anahtar kelimeler: Briyofit, flora, kiitahya, Tiirkiye, yeni kayit

Contributions to the Bryophyte Flora of Kiitahya Province (Turkey)

Abstract

In this study, bryophyte specimens belonging to Kiitahya Province were investigated. A total of 49 taxa
(48 mosses, 1 liverwort) belonging to 11 families and 26 genera were determined as a result of
identification of bryophyte specimens, collected from various localities and habitats of Kiitahya. Among
them, 38 are new to Kiitahya Province, and five are new records for the B6 grid-square.

Key words: Bryophyte, flora, kiitahya, Turkey, new record
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1. Giris

Tiirkiye’nin gerek cografik konumu ve gerekse
jeolojik yapist farkli iklim tiplerinin hiikiim
siirmesine ve farkli ekosistemlerin olugmasina
neden olmustur. Ekosistemlerdeki bu cesitlilik,
farkli habitatlarin varligina neden olmus ve tiir
cesitliligini arttirmistir. Tiirkiye’ nin sahip oldugu
bu zenginligin en 6nemli nedenlerinden birisi,
Akdeniz,  Avrupa-Sibirya ve  Iran-Turan
fitocografik bdlgelerinin  kesisim noktasinda
bulunmasidir. Bu ti¢ farkli fitocografik bolgenin
etkisi, giineyden Akdeniz elementleri ile
kuzeyden gelen Avrupa-Sibirya elementleri ve
dogudan gelen Iran-Turan elementleri icin uygun

kosullarin olugsmasina neden olmustur (Davis,
1975).

Yeryliziinde genis bir cografik yayilisa sahip
olan briyofitler (Shaw, 2001), ilkel yapilar1 ve
kiigiik boylar1 nedeniyle bircok botanikgi
tarafindan g6z ardi edilmistir. Ancak son
yillarda, ilkemiz biyogesitliliginin  Snemli
unsurlarindan biri olan briyofitler {izerine yapilan
caligmalar hizla artis géstermistir (Batan ve ark.,
2014; Kirmac1 ve Erdag, 2014; Oren ve ark.,
2015; Alatas ve Batan, 2016; Ezer, 2016; 2017;
Karakas ve Ezer, 2016; 2017; Kirmaci ve
Agcagil, 2016; Ozdemir ve Batan, 2016: Batan
ve ark., 2016; Ozenoglu Kiremit ve ark., 2016;
Kirmaci ve Kiirschner, 2017).

Kiitahya ili’nin briyofitleri {izerine yapilan
calismalar olduk¢a smirli olup detayli bir flora
¢alismasi heniiz yapilmamistir. Calisma alaninda,
bu konuda yapilan ilk arastirma 1967 yilinda
Marchantia polymorpha’nin tespit edilmesiyle
baglamig ancak 1990 yilina kadar herhangi bir
caligma yapilmamigtir (Gokler, 2018). Daha
sonra, bati Anadolu cigerotlar1 {izerine yapilan
calisma ile 7 cigerotu, Kiitahya Ili cigerotlar
iizerine yapilan ¢alisma ile de 8 cigerotu kaydi
verilmistir (Gokler, 1992; Gokler ve Oztiirk,
1994). Kiitahya Ili’nin cigerotlar1 iizerine
simdiye kadar yapilan en detayli ¢aligma ise
Gokler (2018) tarafindan gergeklestirilmis olup
7’si Kiitahya i¢in yeni kayit olan toplam 23
takson tespit edilmistir.

Alanda yaprakli karayosunlar1 iizerine ise
Savaroglu ve ark., (2001) tarafindan yapilmis

olan tek galisma mevcut olup 22’si Kiitahya i¢in
yeni kayit olmak ftizere toplam 26 takson
saptanmistir.

Bu ¢alismada Kiitahya ili briyofit florasi igin
yeni kayitlar sunulmus olup Tirkiye briyofit
florasina katki saglamas1 amaglanmistir.

1.1. Cahsma alam

fc Bati Anadolu’da yer alan Kiitahya ili’nin
biiyiik bir kism1 Henderson Tiirkiye kareleme
sistemine gére B6 karesi icerisinde yer almakta,
az bir kismu da B7 karesi igerisine girmektedir
(Henderson, 1961) (Sekil 1). Ayni1 zamanda
Kiitahya, I¢ Anadolu, Ege ve Marmara
bolgelerinin de kesisim noktasinda yer almakta
olup her ii¢ bolgenin de iklim ve bitki Ortiisii
Ozelliklerini tasimaktadir (Savaroglu ve ark.,
2001; Gokler, 2018).

Alanin hakim vejetasyonu, karasal iklimin tipik
bitki ortiisii olan bozkir olsa da Karadeniz ve
Akdeniz iklimlerinin etkisinin goriildiigic nemli
vadi igleri ile agik alanlarda orman vejetasyonu
da yer almaktadir. Bozkir vejetasyonunun hakim
bitkileri Stachis lavandulifolia Vahl., Centaurea
vivillei DC. subsp. urvillei, Centaurea virgata
Lam. ve Erodium absinthoides Willd. subsp.
absinthoides olurken (Tel, 2011) orman
vejetasyonunun hakim bitkileri ise Pinus nigra
Arnold, P. brutia Ten., P. sylvestris L., Quercus
cerris L., Q. coccifera L., Cedrus libani A. Rich.,
Juniperus ssp. ve Castanea sativa Mill.’dir.
Pinus nigra Arnold ssp. pallasiana (Lamb.)
Holmboe var. pyramidata (Acatay) VYalt.
(Ehrami Karagam), endemik bir varyete olup
Kiitahya ili’nde dogal yayilis gdstermektedir
(Yiicel, 1992; Unald1, 2004; Gokler, 2018).

2. Materyal ve Metot

Caligmanin materyalini 1988,1989,1990, 1992 ve
1998 yillarinda Kiitahya ili’nin cesitli lokalite ve
habitatlarindan toplanmis olan briyofit 6rnekleri
olusturmaktadir. Orneklerin toplanmis oldugu
lokalitelere ait veriler Tablo 1’de verilmis olup
calisgma alaninin Henderson (1961) kareleme
sistemine gore konumu ise Sekil 1’de
gosterilmistir.
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Tablo 1. Lokalite bilgileri. L.N.: lokalite numarasi
Yiikseklik GPS . . .
L.N. (m) Kordinatlart Lokalite Tarih Vejetasyon
1 1135 3 LB Kiitahya- Afyon Yolu 10.02.1988 Orman
30°05'D — e
39°26'K .. -
2 1190 29°41'D Kiitahya- Tavsanl, Vakif Koyii 1 07.12.1989 Orman
3 1160 ggég,g Kiitahya- Tavsanl, Vakif Koyii 2 07.12.1989 Orman
39°26'K . _
4 1200 29°40D Kiitahya- Tavsanl, Vakif- Karakisi yolu 07.12.1989 Orman
39227'K .. -
5 1150 29°42'D Kiitahya- Tavsanl, Vakif Koyii 3 16.05.1990 Orman
39°20'K .. -
6 1300 29°53'D Kiitahya- Merkez, Yaylababa Koyii 1 20.07.1990 Orman
39°19'K .. -
7 1100 29°52'D Kiitahya- Merkez, Yaylababa Koyii 2 05.10.1990 Bozkir
39°50'K . . .
8 1500 29°35'D Kiitahya- Domanig, Catalalan mevki 20.08.1992 Orman
39°47'K . . .
9 950 29°35'D Kiitahya- Domanig, Karakoltuk mevki 18.08.1998 Orman
39°49'K .. . -
10 1200 29°31'D Kiitahya- Domanig, Kozluca Koyii 06.11.1990 Orman
39227'K .. -
11 1100 29°40'D Kiitahya- Tavsanl, Vakif Koyii 4 18.08.1998 Orman
39°26'K .. e
12 1240 29°40'D Kiitahya- Tavsanl, Karakisi Koyii 18.08.1998 Orman
39°31'K .
13 1030 29°49'D Kiitahya- Tavsanli yolu 27.10.1992 Bozkir
39°13'K . . .
14 1270 29°53'D Kiitahya- Aslanapa, Yellice mevki 27.10.1992 Bozkir
15 1000 ggég,g Kiitahya- Emet, Esatlar Koyii 27.10.1992 Orman
42
5
y 40
s
> : 38
s
100 200km
| IS E—
‘ 6
42°
Il Calisma alani

Sekil 1. Henderson (1961) Tiirkiye kareleme sistemi ve ¢aligma alaninin konumu
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Toplanmig olan briyofit 6rnekleri cesitli flora
eserleri ve revizyon ¢aligmalarindan
faydalanilarak teshis edilmistir (Zander, 1993;
Greven, 1995; 2003; Muifioz, 1999; Paton, 1999;
Cortini  Pedrotti, 2001; 2006; Heyn ve
Herrnstadt, 2004; Smith, 2004; Guerra ve ark.,
2006; 2007). Teshis c¢aligmalar1 sonucunda
isimlendirilen 6rnekler Ersin Yiicel’in kisisel
koleksiyonunda saklanmaktadir. Tespit edilen
taksonlarm Kiitahya ili’ndeki durumlar1 yapilan
son ¢alismalara ve B6 karesinin kontrol listesine
gore belirlenmistir (Kegeli ve ark., 2011; Gokler,

2018). Floristik liste Ros ve ark., (2013),
Soderstrom ve ark., (2016), Plasek ve ark.,
(2015) ve Lara ve ark. (2016) dikkate alinarak
diizenlenmis olup tekrardan ka¢inmak i¢in her

bir taksona tek drnek numarasi verilmistir (Tablo
2).

3. Bulgular
Cesitli habitatlardan toplanmis olan briyofit
orneklerinin teshis c¢alismalar1 sonucunda 11
familya ve 25 cinse ait toplam 49 takson
saptanmistir

Tablo 2. Floristik liste (L.N.: lokalite numarasi, k: kaya, t: toprak, a: agag, kt: kayalar 6rten toprak, Kth.:
Kiitahya, e: yeni kayit, O.N.: 6rnek numarasi).

. Substrat Yeni Kayit H
Familya Takson L.N. K tlal ki | B6 | Kth O.N.
Cigerotu
Fossombroniacea | Fossombronia pusilla (L) 3 + ° EY.421a
e Dumort.
Karayosunu
_— Blindia acuta (Hedw.) Bruch & 1 + ° ° EY.406
Seligeriaceae -
Schimp.
Brachytheciaceae Brachytheciastrum velutinum 1 + ° EY.358b
(Hedw.) Ignatov & Huttunen
Brachytheciaceae Brachythecmm_glareosum (Bruch 10,15 + ° EY 3942
ex Spruce) Schimp.
Dicranaceae Dicranum tauricum Sapjegin 5 + ° EY.429a
Pottiaceae Didymodon acutus (Brid.) K.Saito 5 + ° EY.427a
Pottiaceae D. rigidulus Hedw. 5 + ° EY.427b
Pottiaceae D. tophaceus (Brid.) Lisa 1,13 + ° EY.458b
. Eucladium verticillatum (With.) 2 +
Pottiaceae Bruch & Schimp. EY.420
Fabroniaceae Fabronia pusilla Raddi 2 ° EY.419
A Grimmia  decipiens  (Schultz) 1 ° EY.404
Grimmiaceae .
Lindb.
Grimmiaceae G. funalis (Schwégr.) Schimp. 9 + ° EY.447a
Grimmiaceae G. ovalis (Hedw.) Lindb. 1 + ° EY.401a
Grimmiaceae G. pulvinata (Hedw.) Sm. 1,8 + EY.417
. Gymnostomum calcareum Nees & 13 + °
Pottiaceae Hornsch EY.458c
. Gyroweisia  tenuis (Hedw.) 13 + ° EY.458a
Pottiaceae .
Schimp.

. Homalothecium lutescens | 1,5,7,8,9,14 | + +| + °
Brachytheciaceae (Hedw.) H.Rob. EY.425
Brachytheciaceae H. _ philippeanum (Spruce) 15 + ° EY.316

Schimp.
Brachytheciaceae | H. sericeum (Hedw.) Schimp. 1,5,8,10,11,12 | + +| + EY.452
Hypnaceae Hypnum bambergeri Schimp. 11 + ° ° EY.453a
H.cupressiforme  Hedw. var. 1,7,8,9 + + EY.438a
Hypnaceae .
cupressiforme
Hypnaceae H. imponens Hedw. 8 + ° EY.442
. Lewinskya affinis (Schrad. ex 10 + °
Orthotrichaceae | iyl ara, Garilleti & Goffinet EY.366D
. L. rupestris  (Schleich. ex 14 +
Orthotrichaceae Schwiégr.) F.Lara, Garilleti & EY.3752




Yiicel E. Ezer T. 2018. Anatolian Byol

Goffinet
. L. speciosa (Nees) F.Lara, 5,15
Orthotrichaceae Garilleti & Goffinet EY.431
Nogopterium  gracile (Hedw.) 1
Leucodontaceae Crosby & W.R.Buck EY.402
Orthotrichaceae Orthotrichum cupulatum Brid. 8,9 EY.445b
Orthotrichaceae O. tenellum Bruch ex Brid. 5 EY.432b
Pottiaceae Pt_erygoneurum ovatum (Hedw.) 1 + EY.403
Dixon
Ptychostomum archangelicum 5,8,9,14 +
Bryaceae (Bruch & Schimp.) J.R.Spence EY.459
Ptychostomum capillare (Hedw.) 8,10,14 +
Bryaceae Holyoak & N.Pedersen EY.438¢
Bryaceae P. moravicum (Podp.) Ros & 5,10 EY 366a
Mazimpaka
P. pseudotriquetrum  (Hedw.) 1 +
Bryaceae J.R.Spence & H.P.Ramsay EY.413a
P. torquescens (Bruch & 9,11,14 +
Bryaceae Schimp.) Ros & Mazimpaka EY.454c
Brachytheciaceae E%r;(;hosteglella tenella (Dicks.) 6 + EY 435
Grimmiaceae Schistidium apocarpum (Hedw.) 11 EY 454b
Bruch & Schimp.
Grimmiaceae S. atrofuscum (Schimp.) Limpr. 5 EY.430b
Grimmiaceae S. platyphyllum (Mitt.) H. Perss. 8 EY.440a
. Sciuro-hypnum populeum 10 +
Brachytheciaceae (Hedw.) Ignatov & Huttunen EY.340
Brachytheciaceae PS(cc:grr]opodlum touretii (Brid.) L.F. 4 + EY 421b
. Scorpiurium circinatum (Bruch) 5 +
Brachytheciaceae M. Eleisch. & Loeske EY.428
Pottiaceae Syntrichia handelii (Schiffn.) S. 9,11,12 + EY 4542
Agnew & Vondr.,
Pottiaceae S. ruralis (HedV\_/.) F.Weber & | 1,5,8,9,12,14 + EY 433b
D.Mohr var. ruralis
S. ruralis (Hedw.) F.Weber & 5 +
Pottiaceae D.Mohr var. ruraliformis (Besch.) EY.430a
Delogne
Pottiaceae S. virescens (De Not.) Ochyra 11 + EY.451a
Pottiaceae Tortella nitida (Lindb.) Broth. 11 + EY.450a
Pottiaceae T. tortuosa (Hedw.) Limpr. 15,7 + EY.424
Pottiaceae Tor;ula marginata (Bruch & 8 + EY 438b
Schimp.) Spruce
Pottiaceae T. subulata Hedw. 1,15 + EY.408b

4. Tartisma ve Sonug

Cesitli  habitatlardan toplanmis olan briyofit
orneklerinin teshis ¢aligmalar1 sonucunda 11
familya ve 25 cinse ait toplam 49 takson
saptanmigtir (48 karayosunu, 1 cigerotu).
Pottiaceae 15 takson ile en kalabalik familya
olurken Brachytheciaceae 9 takson ile ikinci
siray1 ve Grimmiaceae 7 takson ile ii¢iincii siray1
almistir. Pottiaceae, Tiirkiye briyoflorasinin en
zengin ve en ¢ok yayilisa sahip familyasi olup
tamam: kurakgil karakterli akrokarp iiyelerden
olugsmaktadir (Kirmaci ve Erdag, 2014).

Dolayisiyla bu ¢alismada Pottiaceae’nin en
baskin familya olmasi sasirtici olmamustir.

Bryaceae ve Orthotrichaceae ise 5’er taksonla
nispeten zengin familyalar olmustur. Bryaceae
iiyesi mezofitik Ptychostomum 5 takson ile en
kalabalik cins olurken, kurak¢il karakterli
akrokarp Grimmia ve Syntrichia 4’er takson ile
temsil edilmistir. Calisma sonucunda tespit
edilen taksonlarin 38’i Kiitahya Ili igin yeni kayit
olurken, 5°i B6 karesi igin yeni kayittir (Tablo 2).
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Abstract

A study on the bryophyte flora of Zihni Derin Campus (Rize) was carried out between March 2017 and
February 2018. One hundred nineteen bryophyte specimens were collected from the campus area and 57 (53
mosses and 4 liverworts) bryophyte taxa belonging to 36 genera (32 of mosses and 4 of liverworts) and 17
families (13 of mosses and 4 of liverworts) were identified. Nine of the determined bryophytes are new
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1. Introduction

University campus sites are an important part of
urban habitats. The Zihni Derin Campus, which is
the study area of the research, is a city campus
integrated with the province of Rize. The increase
in academic and administrative buildings on
university campus over time, and natural and
exotic plant species established with new
landscaping projects will affect the natural
floristics on campus. Therefore, investigating the
plant species, especially bryophytes in such areas
provides comparing the results of future studies
and to monitor the change of the species.

There are few national and international literature
on bryophytes in campus areas (Parker, 1931;
Alatas et al., 2011; URLL; Erata et al., 2017). The
study aimed to determine the bryophyte flora on
campus the campus of Recep Tayyip Erdogan
University.

2. Materials and Methods

The bryophyte flora of the campus at the university
was investigated between March 2017 and
February 2018. Collected specimens were
identified with the help of related flora works
(Smith, 2004; Paton, 2014). The samples are kept
in the private collections of ABAY on campus.
Nomenclature of liverworts follows Ozenoglu
Kiremit and Kegeli (2009) and Soéderstrom et al.,
(2016), mosses Ros et al., (2013), Plasek et al.,
(2015), and Lara et al., (2016). The new taxa for
the A4 grid square were determined by Abay et al.,
(2016) and Batan et al., (2018).

The campus in the west of Rize and within the
square of A4 according to the Henderson’s (1961)
grid square system (Figure 1).
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Figure 1. The location of the research area (m) according to the grid system of Turkey (Henderson, 1961)

The floristic list is arranged in alphabetical order
together with the current Latin names of the taxa.
In addition, the author(s) and the family name,
habitat, altitude, coordinates, collection date and
the number of the collector are given for each of
the taxa in the list. In order to avoid the repetition
of knowledge about where the taxon is according
to Henderson’s grid square (1961), the name of the
province and campus were not mentioned in the
floristic list.

Abbreviations used in the text;
RTEU — Recep Tayyip Erdogan University

KTU - Karadeniz Technical University
BEU — Biilent Ecevit University

3. Findings

As a result of the identification of the collected
specimens; 17 families (13 of mosses and 4 of
liverworts), 36 genera (32 from mosses, 4 from
liverworts) and 57 taxa (53 mosses and 4
liverworts) were determined.

3.1. Floristic list
1. Atrichum angustatum (Brid.) Bruch &
Schimp. (Polytrichaceae)
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On soil, 39 m, N 41° 02' 217" E 040° 29' 656",
02.03.2017, ABAY 1734.

On soil, 37 m, N 41° 02' 217" E 040° 29' 661",
23.03.2017, ABAY 1752.

2. Atrichum tenellum (R6hl) Bruch &
Schimp. (Polytrichaceae)

On soil, 19 m, N 41° 02' 222" E 040° 29' 713",
02.02.2018, ABAY 1832, 1836.

3. Atrichum undulatum (Hedw.) P.Beauv.
(Polytrichaceae)

Onsoil, 10 m, 11 m, 19 m, N 41° 02' 222" E
040° 29' 713", 02.02.2018, ABAY 1822, 1833,
1819.

On soil, 32 m, 60 m, N 41° 03' 239" E 040° 29'
720", 15.06.2017, ABAY 1802, 1806, 1808.

On soil, 37 m, N 41° 02' 217" E 040° 29' 661",
23.03.2017, ABAY 1767, 1769.

4. Barbula unguiculata Hedw. (Pottiaceae)

On concrete wall, 20 m, N 41° 02' 222" E 040°
29' 713", 02.02.2018, ABAY 1818, 1845.

Onwall, 17 m, N 41° 02' 222" E 040° 29' 713",
02.02.2018, ABAY 1825.

Onrock, 39 m, N 41° 02' 217" E 040° 29' 656",
02.03.2017, ABAY 1735.

On stone, 37 m, N 41° 02' 217" E 040° 29'
661", 23.03.2017, ABAY 1763

On soil, 37 m, N 41° 02' 217" E 040° 29' 661",
23.03.2017, ABAY 1753, 1765.

On stone wall, 32 m, N 41° 02' 216" E 040° 29’
671", 15.06.2017, ABAY 1796.

5. Bartramia ithyphylla Brid. (Bartramiaceae)

On soil, 37 m, N 41° 02' 217" E 040° 29' 661",
02.03.2017, ABAY 1733.

6. Brachythecium albicans (Hedw.) Schimp.
(Brachytheciaceae)

On soil, 10 m, N 41° 02' 222" E 040° 29' 713",
02.02.2018, ABAY 1826.

7. Brachythecium mildeanum (Schimp.)
Schimp (Brachytheciaceae)

On concrete wall, 60 m, N 41° 02' 239" E 040°
29' 720", 15.06.2017, ABAY 1810.

8. Brachythecium rivulare
(Brachytheciaceae)

On concrete wall, 37 m, N 41° 02' 217" E 040°
29'661", 23.03.2017, ABAY 1762.

9. Brachythecium rutabulum (Hedw.) Schimp.
(Brachytheciaceae)

Above concrete with soil, 11 m, N 41° 02' 222"
E 040°29' 713", 02.02.2018, ABAY 1816.

On soil, 11 m, N 41° 02' 222" E 040° 29' 713",
02.02.2018, ABAY 1838.

On soil, 60 m, N 41° 02' 239" E 040° 29' 720",
02.03.2017, ABAY 1743.

Schimp.

On concrete wall, 37 m, N 41° 02' 217" E 040°
29'661", 23.03.2017, ABAY 1744, 1780.

On soil, 37 m, N 41° 02' 217" E 040° 29' 661",
23.03.2017, ABAY 1770.

10. Bryum dichotomum Hedw. (Bryaceae)

On mortar near wall bottom, 20 m, N 41° 02'
222" E 040° 29' 713", 02.02.2018, ABAY 1835.

11. Campylopus pyriformis (Schultz) Brid.
(Dicranaceae)

On soil, 37 m, N 41° 02' 217" E 040° 29' 661",
02.03.2017, ABAY 1741; 23.03.2017, ABAY
1768.

12. Ceratodon purpureus (Hedw.) Brid.
(Ditrichaceae)

On soil, 20 m, N 41° 02' 222" E 040° 20" 713",
02.02.2018, ABAY 1815.

13.  Cirriphyllum crassinervium (Taylor)
Loeske & M.Fleisch. (Brachytheciacae)

On concrete, 11 m, N 41° 02' 222" E 040° 29’
713", 02.02.2018, ABAY 1814.

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

On soil, 10 m, N 41° 02' 222" E 040° 29' 713",
02.02.2018, ABAY 1827, 1834.

15. Cynodontium polycarpon (Hedw.) Schimp.
(Rhabdoweisiaceae)

Above concrete with soil, 10 m, N 41° 02' 222"
E 040° 29' 713", 02.02.2018, ABAY 1817.

16. Dicranella heteromalla (Hedw.) Schimp.
(Dicranaceae)

On soil, 37 m, N 41° 02' 217" E 040° 29' 661",
23.03.2017, ABAY 1771.

17. Dicranella rufescens (Dicks.) Schimp.
(Dicranaceae)

On soil, 37 m, N 41° 02' 217" E 040° 29' 661",
23.03.2017, ABAY 1749.

18. Didymodon acutus (Brid.) K.Saito
(Pottiaceae)

On concrete, 11 m, N 41° 02' 222" E 040° 29'
713",02.02.2018, ABAY 1846.

19. Didymodon ferrugineus (Schimp. ex
Besch.) M.O.Hill (Pottiaceae)

Onrock, 32 m, N 41° 02' 216" E 040° 29' 671",
15.06.2017, ABAY 1783.

20. Didymodon tophaceus (Brid.) Lisa
(Pottiaceae)

On rock crevices, 20 m, N 41° 02' 222" E 040°
29' 713", 02.02.2018, ABAY 1841.

21. Ditrichum pallidum (Hedw.) Hampe.
(Ditrichaceae)

On soil, 39 m, N 41° 02' 217" E 040° 29' 656",
02.03.2017, ABAY 1742.

22. Eurhynchiastrum pulchellum (Hedw.)
Ignatov & Huttunen (Brachytheciaceae)
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On concrete, 51 m, N 41° 02' 239" E 040° 29'
720", 15.06.2017, ABAY 1793.

23. Fissidens osmundoides Hedw.
(Fissidentaceae)

On soil, 37 m, N 41° 02' 217" E 040° 29' 661",
23.03.2017, ABAY 1776.

24. Funaria
(Funariaceae)

On concrete wall, 20 m, N 41° 02' 222" E 040°
29' 713", 02.02.2018, ABAY 1844,

On soil, 37 m, N 41° 02' 231" E 040° 29' 717",
15.06.2017, ABAY 1788.

On sandy soil, 60 m, N 41° 02' 239" E 040° 29'
720", 15.06.2017, ABAY 1795.

On sandy concrete, 51 m, N 41° 02' 299" E
040° 29' 720", 15.06.2017, ABAY 1797.

25. Gyroweisia tenuis (Hedw.) Schimp.
(Pottiaceae)

On concrete wall, 50 m, N 41° 02' 239" E 040°
23' 720", 15.06.2017, ABAY 1807.

26. Hypnum andoi A.J.E. Sm. (Hypnaceae)

On soil, 37 m, N 41° 02' 217" E 040° 29' 661",
23.03.2017, ABAY 1754.

27. Hypnum cupressiforme Hedw. var
cupressiforme (Hypnaceae)

On plum tree trunk, 65 m, N 41° 02' 239" E
040° 29' 720", 15.06.2017, ABAY 1786.

28. Hypnum cupressiforme Hedw. var.
lacunosum Brid. (Hypnaceae)

On plum tree trunk, 60 m, N 41° 02' 239" E
040° 29' 720", 15.06.2017, ABAY 1799.

On soil, 37 m, N 41° 02' 217" E 040° 29' 661",
23.03.2017, ABAY 1756.

29. Hypnum cupressiforme Hedw. var.
filiforme Brid.(Hypnaceae)

On soil, 37 m, N 41° 02' 217" E 040° 29' 661",
23.03.2017, ABAY 1758.

30. Imbribryum mildeanum (Jur.) J.R.Spence
(Bryaceae)

On concrete wall, 37 m, N 41° 02' 217" E 040°
29'661", 23.03.2017, ABAY 1772, 1777.

31. Lewinskya affinis (Schrad. ex Brid.) F.
Lara Garilleti & Goffinet (Orthotrichaceae)

On plum tree trunk, 65 m, N 41° 02' 217" E
040° 29' 656", 15.06.2017, ABAY 1800, 1803.

32. Lunularia cruciata (L.) Dumort. ex Lindb.
(Lunulariaceae)

On soil, 11 m, N 41° 02' 222" E 040° 29' 713",
02.02.2018, ABAY 1840.

On concrete with soil, 11 m, N 41° 02' 222" E
040°29' 713", 02.02.2018, ABAY 1829.

33. Marchantia polymorpha L.
(Marchantiaceae)

hygrometrica Hedw.

On sandy soil, 51 m, N 41° 02' 239" E 040° 29'
720", 15.06.2017, ABAY 1792, 1784.

On pebble soil, 51 m, N 41° 02' 239" E 040°
29' 720", 15.06.2017, ABAY 1804.

34. Orthotrichum diaphanum Schrad. ex Brid.
(Orthotrichaceae)

On mandarin tree trunk, 51 m, N 41° 02' 239" E
040° 29' 720", 15.06.2017, ABAY 1805.

35. Oxyrrhynchium hians (Hedw.) Loeske
(Brachytheciaceae)

On soil, 20 m, N 41° 02' 222" E 040° 20" 713",
02.02.2018, ABAY 1824.

On concrete with soil, 13 m, N 41° 02' 222" E
040°29' 713", 02.02.2018, ABAY 1831.

On concrete, 11 m, N 41° 02' 222" E 040° 29’
713",02.02.2018, ABAY 1813.

Onrock, 39 m, N 41° 02' 217" E 040° 29' 656",
02.03.2017, ABAY 1740.

On soil, 37 m, N 41° 02' 217" E 040° 29' 661",
23.03.2017, ABAY 1766, 1773, 1774.

On wet rock, 32 m, N 41° 02' 216" E 040° 29'
671", 15.06.2017, ABAY 1785.

36. Oxyrrhynchium speciosum (Brid.) Warnst.
(Brachytheciaceae)

On soil, 10 m, N 41° 02' 222" E 040° 29' 713",
02.02.2018, ABAY 1837, 1839, 1849, 1851.

On concrete, 12 m, N 41° 02' 222" E 040° 29'
713",02.02.2018, ABAY 1828.

Onwall, 17 m, N 41° 02' 222" E 040° 29' 713",
02.02.2018, ABAY 1812.

37. Pellia endiviifolia (Dicks.) Dumort.
(Pelliaceae)

On soil, 11 m, N 41° 02' 222" E 040° 29' 713",
02.02.2018, ABAY 1830, 1843.

38. Philonotis caespitosa Jur. (Bartramiaceae)

On concrete mortar, 32 m, N 41° 02' 216" E
040°29' 671", 15.06.2017, ABAY 1781.

39. Philonotis calcarea (Bruch & Schimp.)
Schimp. (Bartramiaceae)

On soil, 37 m, N 41° 02' 217" E 040° 29' 661",
23.03.2017, ABAY 1747.

40. Pogonatum aloides (Hedw.) P.Beauv.
(Polytrichaceae)

On soil, 10, 20 m, N 41° 02' 222" E 040° 29'
713", 02.02.2018, ABAY 1811, 1820.

On soil, 37 m, N 41° 02' 217" E 040° 29' 661",
23.03.2017, ABAY 1750, 1760.

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

On soil, 51 m, N 41° 02' 239" E 040° 29' 720",
15.06.2017, ABAY 1798, 1790.

42. Pseudoamblystegium subtile (Hedw.)
Vanderp. & Hedenids (Amblystegiaceae)
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On mortar, 19 m, N 41° 02' 222" E 040° 29'
713",02.02.2018, ABAY 1847.

43.  Pseudocrossidium  hornschuchianum
(Schultz) R.H.Zander (Pottiaceae)

Onwall, 17 m, N 41° 02' 222" E 040° 29' 713",
02.02.2018, ABAY 1850.

44. Ptychostomum capillare (Hedw.) Holyoak
& N.Pedersen (Bryaceae)

Between stonewall, 20 m, N 41° 02' 222" E
040°29' 713", 02.02.2018, ABAY 1842.

On concrete wall, 60 m, N 41° 02' 239" E 040°
29' 720", 15.06.2017, ABAY 1794, 18009.

On soil, 39 m, N 41° 02' 239" E 040° 29' 656",
02.03.2017, ABAY 1736, 1737.

On soil, 37 m, N 41° 02' 217" E 040° 29' 661",
23.03.2017, ABAY 1746, 1761, 1778.

45. Ptychostomum rubens (Mitt.) Holyoak &
N.Pedersen (Bryaceae)

On concrete wall, 37 m, N 41° 02' 217" E 040°
29'661", 23.03.2017, ABAY 1751.

46. Ptychostomum torquescens (Bruch &
Schimp.) Ros & Mazimpaka (Bryaceae)

On stone, 32 m, N 41° 02' 216" E 040° 29'
671", 15.06.2017, ABAY 1782.

47. Rhynchostegium confertum (Dicks.)
Schimp. (Brachytheciaceae)

Onrock, 37 m, N 41° 02' 217" E 040° 29' 661",
23.03.2017, ABAY 1748.

On soil, 37 m, N 41° 02' 217" E 040° 29' 661",
23.03.2017, ABAY 1764, 1775.

On stone, 37 m, N 41° 02' 217" E 040° 29'
661", 23.03.2017, ABAY 1759.

48. Rhynchostegium megapolitanum
(Blandow ex F.Weber & D.Mohr) Schimp.
(Brachytheciaceae)

On rock with soil, 11 m, N 41° 02' 222" E 040°
29' 713", 02.02.2018, ABAY 1848.

49. Rhynchostegium riparioides (Hedw.)
Cardot (Brachytheciaceae)

On concrete mortar, 32 m, N 41° 02' 216" E
040°29' 671", 15.06.2017, ABAY 1791.

50. Sciuro-hypnum populeum (Hedw.) Ignatov
& Huttunen (Brachytheciaceae)

On concrete mortar, 32 m, N 41° 02' 216" E
040° 29' 671", 15.06.2017, ABAY 1787.

51. Sciuro-hypnum reflexum (Starke) Ignatov
& Huttunen (Brachytheciaceae)

On stone, 32 m, N 41° 02' 216" E 040° 29'
671", 15.06.2017, ABAY 1801.

52.  Tortella tortuosa (Hedw.) Limpr.
(Pottiacae)

On mortar, 32 m, N 41° 02' 216" E 040° 29'
671", 15.06.2017, ABAY 1789.

53. Tortula brevissima Schiffn. (Pottiacaee)

Between stonewall, 20 m, N 41° 02' 222" E
040°29' 713", 02.02.2018, ABAY 1821, 1823.

54. Tortula canescens Mont. (Pottiacaee)

On concrete mortar, 37 m, N 41° 02' 217" E
040°29' 661", 23.03.2017, ABAY 1745.

55. Tortula muralis Hedw. (Pottiaceae)

On concrete wall, 37 m, N 41° 02' 217" E 040°
29'661", 23.03.2017, ABAY 1755, 1757.

56.  Trichostomum  crispulum  Bruch.
(Pottiaceae)

On rock, 39 m, N 41° 02' 217" E 040° 29' 656",
02.03.2017, ABAY 1739.

On concrete wall, 39 m, N 41° 02' 217" E 040°
29'656", 02.03.2017, ABAY 1738.

57. Weissia controversa Hedw. (Pottiaceae)

On soil, 37 m, N 41° 02' 217" E 040° 29' 661",
23.03.2017, ABAY 1779.

4. Results and Discussion

One hundred nineteen specimens were collected
from the study area and 57 taxa (53 mosses and 4
liverworts) belonging to 36 genera (32 of mosses
and 4 of liverworts) and 17 families (13 of mosses
and 4 of liverworts) were identified.
Brachytheciaceae with 13 taxa and Pottiaceae with
12 taxa are the largest families within the bryoflora
of the campus area. However, the liverwort
families have one species each. The largest genera
of mosses were found to be Brachythecium and
Hypnum with four taxa each, while the liverwort
genera have one species each.

Of the 57 identified bryophyte taxa, 9 were
registered as new records for the province Rize
(Abay et al., 2016; Batan et al., 2018). They are
Bryum dichotomum, Cynodontium polycarpon,
Dicranella rufescens, Fissidens osmundoides,
Pseudocrossidium hornschuchianum,
Ptychostomum rubens, Rhynchostegium
megapolitanum, Tortula brevissima and Tortula
canescens.

Approximately 32% of the mosses identified in the
study area are pleurocarps and 68% are acrocarps.
The excess of acrocarp species can be explained by
man-made habitats in the campus area and the
intensive presence of such as stone, rock, concrete
and mortar materials.

The families and their taxa numbers are given in
Table 1 and the genera and their taxa numbers in
Table 2.
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Table 1. Families and their taxa numbers

Families Number of Taxa

Brachytheciaceae 13
Pottiaceae 12
Bryaceae
Polytrichaceae
Hypnaceae
Bartramiaceae
Dicranaceae
Ditrichaceae
Orthotrichaceae
Lunulariaceae
Pelliaceae
Amblystegiaceae
Conocephalaceae
Fissidentaceae
Funariaceae
Marchantiaceae
Rhabdoweisiaceae
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Table 2. Genera and their taxa numbers

Genera Number of Taxa

Brachythecium
Hypnum
Atrichum
Didymodon
Ptychostomum
Rhynchostegium
Tortula
Dicranella
Oxyrrhynchium
Philonotis
Pogonatum
Sciuro-hypnum
Barbula
Bartramia
Bryum
Campylopus
Ceratodon
Cirriphyllum
Conocephalum
Cynodontium
Ditrichum
Eurhynchiastrum
Fissidens
Funaria
Gyroweisia
Imbribryum
Lewinskya
Lunularia
Marchantia
Orthotrichum
Pellia
Pseudoamblystegium
Pseudocrossidium
Tortella
Trichostomum
Weissia
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When the results of the present study compared to
the similar studies (Alatas et al., 2011; Erata et al.,
2017); the families Brachytheciaceae and
Pottiaceae with the maximum number of taxa in
our study shared the first two places on KTU
Kanuni Campus (Erata et al., 2017) and Zonguldak
BEU (Alatas et al., 2011). This can be explained as
follows; the members of the families
Brachytheciaceae and Pottiaceae are well
acclimated to various substrates (including rock,
tree bark, and soil) and varying climatic conditions
in different geographical regions.

The most common species in our research area are
Oxyrrhynchium hians and Barbula unguiculata.
Erata et al. (2017) are also listed O. hians as one of
the most common taxa in their own study. Two of
9 taxa (Bryum dichotomum and Dicranella
rufescens) which are new registrations for the
province Rize are the common records of
Karadeniz Technical University Kanuni campus
(Erata et al., 2017).

As a conclusion, determination of flowering and
cryptogamic plants is a very important step in the
full understanding of plant biodiversity. In
particular, it is important to investigate sensitive
plant groups such as bryophytes as soon as possible
before the settlement can show an increase over
time.
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Abstract

Riccia is the largest genus among Turkish Liverwort Flora with 26 taxa (24 species and 2 varieties).
Identification of Riccia species are quite difficult because of too similar morphology of the especially
closely related taxa. R. cavernosa and R. crystallina are morphological similar taxa and generally
confused together in field trips. In this study, morphological, anatomical, reproductive, ecological and
distributional information’s with detailed photos and drawings of these species were given.

Key words: Riccia, Riccia cavernosa, Riccia crystallina, morphological characters, anatomical
characters, reproductive characters

Tiirkiye Cigerotlar: Florasinda ki Riccia cavernosa Hoffm. ve Riccia crystallina L. Arasindaki
Morfolojik, Anatomik ve Ureme Farkhiliklar1

Oz

Riccia 26 takson (24 tiir ve 2 varyete) ile Tiirkiye Florasi i¢indeki en biiyiik cinstir. Riccia cinsinin tayini,
cinse ait tiirlerin morfolojik olarak birbirlerine ¢okbenzemelerinden dolay1 olduk¢a zordur. R. cavernosa
ve R. crystallina morfolojik olarak birbirlerine ¢ok benzer ve bu taksonlar arazi g¢aligmalarinda
birbirlerine karistirilirlar. Bu ¢alismada adi gegen tiirlere ait morfolojik, anatomik, tireme, ekolojik ve
dagilimlarina dair bilgiler, ayrintili fotograflar esliginde verilmistir.

Anahtar kelimeler: Riccia, Riccia cavernosa, Riccia crystallina, morfolojik ozellikler, anatomik
ozellikler, tireme Ozellikleri
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1. Introduction

It is well known that bryophytes are very small
(thalli generally 0.5 - 4 mm wide, 2 — 30 mm
long) and variable plants. Sometimes it is very
difficult to identify closely related taxa,
especially, if you don’t have own floras. Riccia is
the largest genus among Turkish Liverwort Flora
with 26 taxa (24 species and 2 varieties) (Ros et
al., 2007; Ozenoglu Kiremit and Kegeli, 2009;
Ozenoglu Kiremit and Hugonnot, 2010;
Ozenoglu Kiremit, 2011; Ozenoglu Kiremit et
al., 2016). R. cavernosa Hoffm. and
R.crystallina L. are often mixed together because
of morphological similarities.

In the present study, it was planned to show
differences between R. cavernosa and
R.crystallina. Both taxa naturally growing in
Turkey were compared and illustrated in term of
morphologically and anatomically.

2. Materials and Methods

The materials of this study were collected from
different localities between the years 1999 and
2014 and identified wusing related floras,
revisions, and monographs. Identified taxa were
stored in the herbarium of Adnan Menderes
University (AYDN).

The illustrations of the species are expanded on
the basis of the descriptions given in Jovet-Ast,
1986; Paton, 1999; Bischler, 2004; Frey et al.,
2006; Kirshner and Frey, 2011; Ozenoglu
Kiremit et al., 2016.

Images of the habits of species were
photographed by the authors during the field
studies. The microstructure of spore surfaces was
studied using a scanning electron microscope
(SEM) at Selguk University. Transverse sections
and spore were photographed under a light
microscope (N2203720 OLYMPUS CX41RF-5
Trinocular Microscope). The digital photographs

were used by anatomical measurement and
anatomical drawing (Adobe Illustrator CS5).

3. Findings

3.1. Specimens examined: R. cavernosa: Sinop,
Boyabat, Ilica Village, Gokirmak streambed, on
wet soil, 300 m, 41°32"47.17" N 34° 42’ 21.19"
E, 10.08.2013, AYDN 3456. R. cavernosa has
been found on wet soils in river bank, in Populus
alba L. Rubus sp. and Salix sp. plantations. The
species was growing on wet or muddy soil near
stream, pond and lake (Ozenoglu Kiremit, et al.,
2016; Arslan, et al., 2018).

Riccia crystallina: Aydin, Nazilli, on soil in
garden, 80 m, 07.02.1999, Ozenoglu C11/110;
Soke, Sazlikdy, olive plantation, on soil, 57 m,
37° 46' 18,4" N 27° 25' 32,4" E, 26.03.2013,
Ozenoglu TR/211, TR/258; Merkez, ADU
Campus, Science Faculty, on soil ender the olive
trees, 184 m, 37° 51' 20,3" N 27° 51’ 13,8" E,
25.03.2013, Ozenoglu TR/213; Nazilli, Hamzali
Village, on soil under the orange trees, 81 m, 37°
54’ 11,4" N 28° 25' 244" E, Ozenoglu TR/286;
Bahlikesir, Erdek, Narli, on soil, 10 m, 40° 28’
42,2" N 27° 41’ 20,0" E, 27.01.2013, Ozenoglu
TR/107; Mersin, Anamur, Emirsah Village,
Eupcalyptus sp. plantation, on soil, 40 m, 36" 04’
54" N 32° 47" 28,7" E, 03.03.2014, Ozenoglu
TR/295; Mugla, Datca, Knidos Antique City, on
soil, 10 m, 36° 41’ 09,3" N 27° 22’ 248" E,
02.03.2013, Ozenoglu TR/176. R. crystallina
grows on soil in open areas and was collected
from olive and citrus garden and various places
with under anthropogenic pressure. Especially,
Sphaerocarpos texanus Austin is the common
accompanying species in these areas.

4. Results and Discussion

Detailed results of the species are presented in
the form of a table showing similar and different
characteristics (Table 1, Figure 1 and Figure 2).

Table 1. Anatomical, morphological and reproductive differences between Riccia cavernosa and Riccia

crystallina.

Riccia cavernosa Hoffm.

Riccia crystallina L.

Plants forming rosettes of 15-20 mm in diameter

Plants forming rosettes of 6 - 10 mm in diameter

(Al) (B1)
Thallus light green frequently, whitish-green to | Thallus glaucous or blue-green, crystalline when
base (A1) moist (B1)

Thalli 2 - 4 furcate, ultimate branches to 2 mm,
oblong, rounded to emarginate apically (A2)

Thalli 2 - 3 furcate, ultimate branches 2 - 3.5 (4.5)
mm wide, broad, truncate or rounded apically, lobe
width increase towards the apex (B2)

Thallus with irregular perforations on the dorsal
surface, it’s especially distinct on thallus base (A3)

Dorsal epidermis without pores in the young parts,
perforate in median parts (B3)

Thallus sections of lobes 3 - 5 times wider than

Thallus sections of lobes 3 - 5 times wider than
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high, spongy (A4)

high (B4)

Riccia cavernosa Hoffm.

Riccia crystallina L.

Chlorenchyma with one air-chambers layer but
obliquely orientated and appearing multi-layered
in transverse section, chlorenchyma 500-550 pm
high (A5)

Chlorenchyma with numerous air-chambers layer,
chlorenchyma 400 - 450 pm high (B5)

Parenchyma green, 100-120 um high (A6)

Compact parenchyma below, parenchyma 120 -
180 pum high (B6)

Mature capsules 450 - 500 x 550 - 600 pm, not
conspicuous any side of lobes and open on dorsal
side of lobes (A7-8)

Mature capsules 550 — 600 x 720 - 760 pm, more
conspicuous on ventral than on dorsal side of lobes
(B7-8)

Spores (65) 75 - 85 pm, reddish to brownish (A9)

Spores (60) 65 - 75 pm, light yellow-brown (B9)

Spore distal face with irregularly delimited
alveolae with thick wall provided at wall corners
with small tubercles (A10)

Spore distal face with 8 - 10 alveolae across
diameter, limited by regular walls provided at wall
corners with obtuse and bifid tubercles (B10)

Proximal faces with similar ornamentation to distal

Proximal faces with similar ornamentation to distal

face (A11) face (B11)
Wing 3 - 6 um wide, regularly and slightly Wing 4 - 6 pm wide, strongly crenulate margin
crenulate distal face with irregular ridges (A12) (B12)

The species grows on wet or muddy soil near
stream, ponds or lake (A13)

The species grows on soil in open areas with under
anthropogenic pressure (B13)
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Figure 1. Anatomical and morphological differences between Riccia cavernosa and Riccia crystallina.
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Figure 2. Reproductive differences between Riccia cavernosa and Riccia crystallina.

Although spore morphology has less taxonomic
value in some groups, it is extremely useful in
differentiating some taxa at genus and species
level, even higher groups. For example, Buck has
indicated that the spore morphology is useful to
separate two different families Bruchiaceae and
Dicranaceae (Buck, 1979). This study was

confirmed by Luizi-Ponzo and Barth (1998;
1999). Many studies showed that it has been
useful in resolving taxonomic problems for
especially closely related genera such as
Acaulon, Phascum, Tortula, Crossidium and
Pottia (Lewinsky, 1974; Stone, 1989; Carrién et
al., 1990; Guerra et al., 1991; Guerra et al., 1992;
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Cano et al., 1993; Carrion et al., 1993;). On the
other hand, spore morphology has been of
limited value in the taxonomy of Pterygoneurum
(Limpricht, 1890; Smith, 1978; Catcheside,
1980; Crum and Anderson, 1981; Zander, 1993).
It is too difficult to separate R. crystallina and R.
cavernosa  because  of  morphologically
similarities. The sporophytic characters of them
are different and use to identify. R. cavernosa
differs from R. crystallina as the thallus color,
strongly alveolate of dorsal surface, air chambers
layer number and spore distal face with
imperfect areolation. Also, the habitats are quite
different to these species. R. cavernosa grows on
wet or muddy soil near stream, ponds or lake in
the Turkey.
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Oz

Bu calismada, bir briyofit tiri olan Plagiomnium undulatum (Hedw.) T.J.Kop.’un yaygin yabanci
otlardan Sinapis arvensis L. (yabani hardal)’in fide gelisimi iizerine allelopatik etkileri arastirilmigtir. P.
undulatum’dan ekstrakt elde etmek igin ti¢ farkli ¢oziicii (distile su, etil alkol ve etil asetat) kullanilmus,
bu ekstraktlarin degisik konsantrasyonlarinin (0.25 ve 50 mg mL) S. arvensis’in fide gelisiminde bazi
fizyolojik ve biyokimyasal parametreler tizerine etkileri belirlenmis ve kontrol gruplarma gore
degerlendirilmistir. Fotosentetik pigment igerigi, toplam protein miktari, prolin konsantrasyonu ve
antioksidan enzim aktivitelerine ait sonuglar P. undulatum ekstraktinin yabani hardalin fide gelisimi
iizerine allelopatik etkilerinin oldugunu goéstermistir.

Anahtar kelimeler: Antioksidan enzimler, briyofitler, fotosentetik pigmentler, Plagiomnium undulatum,
prolin, protein, yabani hardal

Effects of Plagiomnium undulatum (Bryophyta) Extracts on Seedling Growth of Sinapis arvensis
Abstract

In this study, allelopathic effects of Plagiomnium undulatum (Hedw.) T.J.Kop., a bryophyte species, on
Sinapis arvensis L. (wild mustard) seedlings from common weeds were investigated. Three different
solvents (distilled water, ethyl alcohol and ethyl acetate) were used to obtain extracts from P. undulatum,
the effect of different concentrations (0, 25 and 50 mg.mL™?) of these extracs on some physiological and
biochemical parameters in seedling growth of S. arvensis were determined and evaluated according to
control groups. Photosynthetic pigment contents, total protein amount, proline concentration and
antioxidant enzyme activity results showed that P. undulatum extract has allelopathic effects on wild
mustard seedling growth.

Key words: Antioxidant enzymes, bryophytes, photosynthetic pigments, Plagiomnium undulatum,
proline, protein, wild mustard
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1. Giris

Bitkiler yasamsal faaliyetlerini siirdiirebilmek
icin 151k, su ve toprakta bulunan besin maddeleri
icin rekabet ederler. Bitkilerin hem kendi
tirlerinin hem de diger tiirlerden bireylerin
gelisimini engellemek icin ¢evrelerine bir takim
kimyasal maddeler yayarak rekabet ettikleri
bilinmektedir (Kiling ve Kutbay, 2008). Organik
tarimi  sinirlandiran  faktorlerin  basinda gelen
yabanct otlarin biyolojik miicadelesinde gesitli
vaskiiler bitkiler kullanilmustir (Onen, 2015),
ancak bu konuda briyofitler ile yapilan
calismalar oldukga sinirl kalmstir.

Briyofitler, bakteri ve mantar gibi biyolojik
strese sebep olan bir¢ok faktore karsi kendilerini
koruyabildikleri farkli aktif  bilesikleri
blinyelerinde bulundurmaktadir (Sawant ve
Karadge, 2014). Briyofitler topragin kalitesini,
nem kapasitesini ve mineral madde icerigini
artirdiklar1 i¢in Dbitkisel {iretim alaninda da
kullanilmaktadir (Glime, 2007).

Ulkemizde en ¢ok iiretilen kiiltiir bitkisi olan
bugday en oOnemli gida maddelerindendir.
Yabanci otlar bugdaymn yillik tretiminde % 25-
35°lik iiriin kaybina sebep olmaktadir (Ozer,
1993). Boz (1997) tarafindan yapilan ¢aligmada,
Cukurova bolgesinde m?’de 1-5 adet yogunlukta
yabani hardal bulunmasimin bugday miktarinda
dekarda % 3,77 ile % 9,90 oraninda verim
kaybina sebep oldugu saptanmustir.

Bu c¢alismada, P. undulatum’dan elde edilen g
farkli ¢oziiciideki (etanol, etil asetat ve su) ve
degisik konsantrasyonlardaki (0, 25 ve 50 mg.
mL?) ekstraktlarin  yabani hardalm fide
gelisiminde bazi1 fizyolojik ve biyokimyasal
parametreleri  (fotosentetik pigment igerigi,
prolin Kkonsantrasyonu ve toplam protein
miktarlar1 ile antioksidan enzim aktiviteleri)
iizerine etkilerinin belirlenmesi amaglanmuistir.

2. Materyal ve Metot

2.1. Bitkisel materyalin elde edilmesi ve tayini
Yabani hardal (Sinapis arvensis L.) tohumlar1
Adana ili Imamoglu ilgesindeki tarlalardan
toplanarak Davis (1970)’e gore teshis edilmistir.
Plagiomnium undulatum o&rnekleri 14.08.2015
tarihinde yapilan arazi g¢aligmasinda Kayseri,
Yahyali, Kapuzbagi Takim Selalelerinden
toplanmig olup flora eserlerinden (Smith, 2004;
Cortini Pedrotti, 2006) faydalanilarak teshis
edilmigtir.

P. undulatum Ornekleri tas, toprak ve yabanci
otlardan temizlendikten sonra distile su ile
yikanip, laboratuvar ortaminda (oda sicakliginda)

kurutma kagitlar1 {izerine serilerek Onbasili ve
ark., (2011)’nin yontemine goére ¢ farkli
¢oOziiclide (distile su, etil alkol ve etil asetat) ve
degisik konsantrasyonlarda (0, 25 ve 50 mg.mL"
1) ekstrakte edilmistir.

2.2. S. arvensis icin yetistirme, deneme deseni
ve ornekleme

Tesadiifi deneme deseninde 3 tekrarli olarak
kurulmus deneme igin, i¢lerinde torf bulunan
saksilarda ekim yapilmistir. Deneme sabit nem
(% 50 £ 5), 16: 8 fotoperiyot ve 23 = 2 °C
sicaklikta, bitki biiylitme odasinda
gerceklestirilmistir. Tohumlar giin asir1 sulanarak
cimlenmeye birakilmigtir. Fideler 20 giinliik
olduklarinda iki giin ara ile 0, 25 ve 50 mg.mL™*
konsantrasyonda briyofit ekstraktlar: foliar yolla
uygulanmig, Kontrol grubu olarak [Kontrol 1
(distile su), Kontrol 2 (etil alkol), Kontrol 3 (etil
asetat)] ti¢ farkli uygulama gergeklestirilmistir.
Fideler 30 giinlik olduklarinda analizler igin
hasat edilmistir. Caligmada kullanilan tiim

kimyasallar Merck ve Sigma-Aldrich
sirketlerinden temin edilmistir.
2.3. Fotosentetik pigment madde

miktarlariin belirlenmesi

Yabani hardal yapraklarindaki fotosentetik
pigment miktarlarinin belirlenmesi i¢in Witham
ve ark. (1971)’min  gelistirilmis  yOntemi
uygulanmistir. Spektrofotometrede (BOECO S-
20) 450 nm, 645 nm ve 663 nm’lerde absorbans
degerleri alinan ekstraktlarin 6l¢iimlerinden elde
edilen degerlerin asagida verilen esitliklerde
yerlerine konulmasiyla, bitki yaprak dokusunun
1 graminda bulunan klorofil a (Kla), Klorofil b
(KIb), toplam Klorofil (toplam KI) ve karotenoid
miktarlart mg olarak hesaplanmustir.

mg klorofil a. g* doku = [12,7 x (D663) — 2,69
(D645)] x (V/ 1000.W)

mg klorofil b. g doku = [22,9 x (D645) — 4,68
(D663)] x (V/ 1000.W)

mg toplam klorofil. g** doku =[ 20,2 x (D645) +
8,02 (D663)] x (V/1000.W)

mg toplam karotenoid. g* doku = 4,07 x D450 -
(0,0435 x Kla miktar1 + 0,367 x Klb miktar1)

Esitliklerde: D, klorofil ekstraktinin belirtilen
dalga  boylarindaki  optik  yogunlugunu
(absorbans degerini); V, % 80’lik aseton son
hacmini; W, ekstre edilen dokunun gram olarak
taze agirligin1 gostermektedir.

2.4. Prolin konsantrasyonunun belirlenmesi

Prolin konsantrasyonunu belirlemek i¢in Bates et
al. (1973)’nin yontemi kullanilmigtir. Kontrol ve
deneme gruplarinin her birinden 3’er adet 1 g
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taze yaprak Ornegi almmarak 10 mL % 3’lik
stilfosalisilik asitle havanda homojenize edilmis,
homojenat mavi bant filtre  kagidindan
stiziilmiistlir. Siiziintli 24 saat karanlik ve serin
bir ortamda tutulmus, bu siiziintiden 2 mL
alinarak iizerine 2 mL asit ninhidrin ve 2 mL
glasiyel asetik asit ilave edilerek 1 saat siireyle
100 °C’de su Dbanyosunda bekletilmistir.
Reaksiyonun durdurulmast igin buz banyosu
kullanilmigtir. Daha sonra tiiplerdeki ¢ozeltiye 4
mL soguk toluen ilave edilip, karistirict ile
karigtirtlmig, sivi fazdan aspire edilen toluen
iceren fraksiyonun Spektrofotometrede (BOECO
S-20) 520 nm’de absorbansi almmigtir. Prolin
konsantrasyonu kalibrasyon egrisinden
yararlanarak hesaplanmis (kalibrasyon egrisi igin
0,1, 0,2; 0,3; 0,4 ve 0,5 pmol/prolin iceren
standartlar hazirlanmig) ve pmol prolin. g taze
agirlik ! olarak ifade edilmistir.

2.5. Toplam protein miktarinin belirlenmesi
Toplam protein miktarinin belirlenmesi i¢in,
kontrol ve uygulama gruplarindan 3 tekrarli
olarak alinan 1’er g taze yaprak 6rnegi, 1 mM
EDTA igeren, 5 mL pH 7,8’lik 0,05 M Na-fosfat
tamponunda buz banyosu igerisinde ekstrakte
edilmistir. Elde edilen ekstrakt sogutmali
santrifijde 13000 rpm’de 30 dk santrifiij
edilmistir. Toplam protein miktarinin
belirlenmesi Bradford (1976) yontemine uygun
olarak yapilmistir. Bu yontem fosforik asitli
ortamda proteinlerin Coomassie Brillant Blue
reaktifi ile kompleks olusturmasi ve olusan
kompleksin 595 nm’de maksimum absorbans
gostermesi  esasina dayanmaktadir. Santrifiij
islemi  sonrast uygun hacimde alinan
stipernatantlara, Coomassie Brillant Blue protein
boyasi iceren 1 mL reaksiyon karisimi
eklenmistir. Oda sicakliginda 10 dakika
bekletilen 6rneklerin, Spektrofotometre (BOECO
S-20) ile 595 nm’deki absorbans degerleri
almmustir. Elde edilen bu absorbans degerleri,
BSA standartlart  (0,02-0,2 mg/mL) ile
olusturulan kalibrasyon egrisine uygulanarak
orneklerdeki ¢oziinebilen toplam protein miktari,
mg. g taze agirlik? olarak belirlenmistir.

2.6. Enzim ekstraktlarinin hazirlanmasi

Stiperoksit dismutaz (SOD) ve katalaz (CAT)
enzim aktivitelerinin belirlenebilmesi i¢in yabani
hardalin kontrol ve uygulama gruplarindan iger
kez 1’er g yaprak ornegi tartilmistir. 1 g yaprak
ornegi SOD enzim aktivitesi tayini i¢in 1 mM
EDTA igeren, 5 mL pH 7,8’lik 0,05 M Na-fosfat
tamponunda; CAT aktivitesi tayini i¢in 1 mM
EDTA igeren, 3 mL pH 7,6’lik 0,05 M Na-fosfat
tamponunda buz banyosu igerisinde ekstrakte
edilmistir. Elde edilen ekstrakt 13000 rpm’de

sogutmali santrifiijde 30 dk ile santrifii
edilmistir.

2.7. Siiperoksit dismutaz (SOD) enzim
aktivitesinin belirlenmesi

SOD enziminin aktivitesi, Beauchamp ve
Fridovich (1971) yontemine uygun olarak
yapilmistir. Yontem, 560 nm’de nitroblue

tetrazolium’un (NBT) fotokimyasal
indirgenmesinin 6rnekte bulunan SOD enzimi
tarafindan  engellenmesine  dayanmaktadir.

Reaksiyon karigimi, 50 mM Na-fosfat tamponu
(pH 7,8), 33 uM NBT, 10 mM L-Methionine,
0,66 mM EDTA ve 0,0033 mM Riboflavin
icermektedir.  Siipernatant uygun miktarda
seyreltilmis ve reaksiyon karigimi (3 mL) ilave
edilmistir. Reaksiyonun gerceklesmesi icin bu
karisim, 10 dakika 300 pmol™? m? st 1s1k siddeti
altinda, oda sicakliginda bekletilmistir. Bu siire
sonunda Spektrofotometre (BOECO S-20) ile
560 nm’de Orneklerin absorbans degerleri
almmistir. Enzim aktivitesi, NBT’nin % 50
inhibisyonu i¢in gerekli SOD miktar1, 1 enzim
iinitesi olarak hesaplanmigtir. Spesifik enzim
aktivitesi, enzim iinitesi mg proteinl.g taze
agirlik’? olarak belirlenmistir.

2.8. Katalaz (CAT) enzim aktivitesinin
belirlenmesi

CAT enziminin aktivite analizi, Bergmeyer
(1970) yontemine gore yapilmigtir. Bu yonteme
gore, elde edilen siipernatantlara, 0,05 M Na-
fosfat tamponu (pH 7,0), % 3 HO0; ve 1 mM
EDTA ilave edilmis ve Shimadzu UV 160A
Spektrofotometrede 240 nm dalga boyunda, 1 dk
stire ile H2O2’in tiiketilmesine bagli absorpsiyon
degisimi izlenmistir. Dakikada tiiketilen pmol
H>0, miktar1 1 enzim iinitesi olarak saptanmustir.
240 nm’de spesifik enzim aktivitesi, enzim
iinitesi mg protein. g taze aghik? olarak
belirtilmistir.

2.9. Istatistik degerlendirme

Yapilan tim Olglimler ve analizlerin verileri
SPSS version 16.0 programinda Varyans analizi
(Multiple Range Testlerinden Tukey testi) ile
p<0.05 onemlilik derecesine gore
degerlendirilmistir (Tukey, 1954). Ortalamalarin
standart hata ve standart sapma degerleri de yine
ayni programda hesaplanmustir.

3. Bulgular

3.1. Fotosentetik pigment miktarlar

Yabani hardal igin; Kla, Klb ve toplam KI
miktarlar1 Kontrol 1 grubuyla karsilagtirildiginda
25 mg.mL? P. undulatum distile su ve 50
mg.mL? P. undulatum etil alkol
uygulamalarinda  artmis, diger uygulama
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gruplarinda azalmistir. Kla (% 66,74) , Klb (%
48.63) ve toplam Kl (% 61.09) miktarlar1 i¢in en
onemli azalmalar etil asetat uygulamasinda
meydana  gelmistir  (p<0.05).  Karotenoid
miktarlarinda da klorofil miktarina benzer
sekilde Kontrol 1’e gére 25 mg.mL?' P.
undulatum distile su ve 50 mg.mL?' P.

undulatum etil alkol uygulamalarinda artma,
diger tiim uygulama gruplarinda azalma
saptanmustir. En 6nemli azalma % 45,47 ile etil
asetat uygulamasinda, en Onemli artis ise %
20,08 ile 50 mg.mL* P. undulatum etil alkol
uygulamasinda belirlenmistir (p<0.05) (Sekil 1).

a: Kontrol 1 (distile su), b: Kontrol 2 (etil alkol), c: Kontrol 3 (etil asetat), d: 25 mg.mL* P. undulatum
distile su, e: 50 mg.mL P. undulatum distile su, f: 25 mg.mL! P. undulatum etil alkol, g: 50 mg.mL* P.
undulatum etil alkol, h: 25 mg.mL P. undulatum etil asetat, 1: 50 mg.mL* P. undulatum etil asetat (n:3).
x,y kontrole gore dnemlilik derecesinde (p<0.05) farklilig1 gdstermektedir.
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Sekil 1. Farkli ¢oziicii ve konsantrasyonlarda uygulanan P. undulatum ekstraktinin yabani hardalin
fotosentetik pigment (A: Kla, B: Kb, C: Toplam KI, D: Karotenoid) miktarlar1 izerine etkisi

(n=3).

3.2. Prolin konsantrasyonunun belirlenmesi

Yabani hardal yapraklarinin prolin miktarlart
incelendiginde tim wuygulama gruplarinda
Kontrol 1 grubuna oranla artiglar oldugu
belirlenmistir. Yabani hardalda 25 mg.mL* P.

undulatum distile su, 25 mg.mL* P. undulatum
etil alkol ve 50 mg.mL™ P. undulatum etil asetat
uygulamalar1 hari¢ tiim gruplardaki artiglar
onemlilik derecesindedir (p<0.05) (Sekil 2).
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a: Kontrol 1 (distile su), b: Kontrol 2 (etil alkol), c: Kontrol 3 (etil asetat), d: 25 mg.mL"* P. undulatum
distile su, e: 50 mg.mL P. undulatum distile su, f: 25 mg.mL* P. undulatum etil alkol, g: 50 mg.mL* P.
undulatum etil alkol, h: 25 mg.mL P. undulatum etil asetat, 1: 50 mg.mL"* P. undulatum etil asetat (n:3).
x,y kontrole gore dnemlilik derecesinde (p<0.05) farklilig1 gostermektedir.
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Sekil 2. Yabani hardal yapraklarinin prolin miktarlar

3.3. Toplam protein miktarimin belirlenmesi 25 mg.mL? P. undulatum etil asetat, en fazla

Yabani hardal yapraklarinin toplam protein
miktarlar1 sonuglar1 degiskendir. Kontrol (distile
su) grubuna oranla en fazla azalma % 16,67 ile

artis ise % 86,59 (p<0.05) ile 25 mg.mL? P.
undulatum etil alkol uygulamalarindadir (Sekil
3).

a: Kontrol 1 (distile su), b: Kontrol 2 (etil alkol), c: Kontrol 3 (etil asetat), d: 25 mg.mL™ P. undulatum
distile su, e: 50 mg.mL* P. undulatum distile su, f: 25 mg.mL* P. undulatum etil alkol, g: 50 mg.mL™ P.
undulatum etil alkol, h: 25 mg.mL* P. undulatum etil asetat, 1: 50 mg.mL* P. undulatum etil asetat (n:3).
x,y kontrole gore 6nemlilik derecesinde (p<0.05) farkliligi gostermektedir.
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Sekil 3. Yabani hardal yapraklarinin toplam protein miktarlari

3.4. Antioksidan enzim aktivitelerinin
belirlenmesi

3.4.1. Siiperoksit dismutaz enziminin
aktivitesinin belirlenmesi

P. undulatum tirinin degisik ¢ozicii Ve
konsantrasyonlardaki  ekstraktlarinin  yabani
hardal SOD enzim aktivitesi Uzerine etkileri

incelendiginde tim uygulama gruplarinda
Kontrol 1’¢ gore Onemlilik  derecesinde
azalmalar saptanmustir. Yalmiz distile su
uygulanan Kontrol 1’e oranla en fazla aktivite
kaybinin gériildiigii uygulama 6,406 EU.g* t.a.
ile 50 mg.mL™! etil asetat uygulamasidir (p<0.05)
(Sekil 4).
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a: Kontrol 1 (distile su), b: Kontrol 2 (etil alkol), c: Kontrol 3 (etil asetat), d: 25 mg.mL"* P. undulatum
distile su, e: 50 mg.mL P. undulatum distile su, f: 25 mg.mL* P. undulatum etil alkol, g: 50 mg.mL* P.
undulatum etil alkol, h: 25 mg.mL P. undulatum etil asetat, 1: 50 mg.mL"* P. undulatum etil asetat (n:3).
x,y kontrole gore dnemlilik derecesinde (p<0.05) farklilig1 gostermektedir.
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Sekil 4. Yabani hardal yapraklarinin SOD enzim aktivitesi

3.4.2. Katalaz enziminin aktivitesinin EU.g? taile 25 mg.mL P. undulatum etil alkol
belirlenmesi uygulamalarinda saptanmustir. Kontrol 1 ile
Yabani hardalin katalaz aktivitesinde en yiiksek kiyaslandiginda her iki degisim de Onemlilik
deger 84,052 EU.g?! ta ile 25 mg.mL?® P. derecesindedir (p<0.05) (Sekil 5).

undulatum etil asetat, en diisiik deger ise 32,084

a: Kontrol 1 (distile su), b: Kontrol 2 (etil alkol), ¢: Kontrol 3 (etil asetat), d: 25 mg.mL P. undulatum
distile su, e: 50 mg.mL* P. undulatum distile su, f: 25 mg.mL* P. undulatum etil alkol, g: 50 mg.mL* P.
undulatum etil alkol, h: 25 mg.mL P. undulatum etil asetat, 1: 50 mg.mL* P. undulatum etil asetat (n:3).
x,y kontrole gore onemlilik derecesinde (p<0.05) farklilig1 gostermektedir.
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Sekil 5. Yabani hardal yapraklarinin CAT enzim aktivitesi

4. Tartisma ve Sonu¢ bilesikler, flavonoidler gibi allelokimyasallarin
Briyofitlerin igerdikleri sekonder metabolitler tohum ¢imlenmesi ve  bitkinin  birgok
sayesinde abiyotik ve biyotik streslere karsi biyokimyasal-fizyolojik siireclerini etkiledigine
kendilerini koruyabildikleri, briyofitlerden elde dair pek cok calisma bulunmaktadir (Rice ve
edilen allelokimyasallarin vaskiiler bitkilerde Palocholy, 1973; Lin ve ark., 2000).

cimlenme ve fide gelisimini diizenleyici
aktiviteleri oldugu bilinmektedir.  Fenolik
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Allelokimyasallar’m  fotosistem  verimliligini
etkiledigi tespit edilmistir (Einhelling, 1986;
Gonzalez ve ark., 1997). Allelokimyasallardan
kaynaklanan  klorofil azalmasinin  klorofil
biyosentez yolunun bloklanmasina ya da klorofil
bozunmasmma neden olan  mekanizmanin
uyarilmasma bagli oldugu ifade edilmektedir
(Erez, 2009). Tiirkyilmaz Unal ve ark., (2016a)
tarafindan Cinclidotus pachylomoides
ekstraktlarinin  fotosentetik pigment miktari
agisindan biber bitkisinde stimiile edici, musir
bitkisinde inhibe edici etkisinin oldugunu
saptanmigtir. Literatiir verilerine uygun olarak
bulgularimizda P. undulatum ekstraktlarinin
fotosentetik pigment miktar1 agisindan yabani
hardalda inhibe edici etkisi belirlenmistir.

Yine bulgularimizla uyumlu sekilde, Erez (2009)
tarafindan  yapilan c¢alismada  Amaranthus
bitkisine Acroptilon repens, Portulaca oleracea
bitkisine ise Lepidium draba uyguladiginda
prolin  seviyelerinin  arttigi  saptanmustir.
Tiirkyilmaz Unal ve ark., (2016b) tarafindan
yapilan bir diger ¢alismada Palustriella falcata
tiriiniin - G¢ farkli c¢oziiciideki ve degisik
konsantrasyondaki ekstraklarimin  S. arvensis
bitkisinin prolin miktarinda tim uygulama
gruplarinda artislara neden oldugunu tespit
edilmigtir.

Bitkiler, fenol biyosentez enzimleri, hidrolazlar,
enzim inhibitorleri, yapisal proteinler, molekiiler
saperonlar vb. normal hiicre proteinlerine ve
stres kosullarina direng ya da toleransi saglayan
spesifik stres proteinlerine sahiptirler (Ozen ve
Onay, 2013). Stres kosullarinda bir kisim yapisal
proteinler  yikilabilirken, bir kisim  stres
proteinleri  sentezlenebilmektedir. Calismada
kullanilan ¢6ziicii ve konsantrasyonlara bagl
olarak uygulamalarin protein biyosentezini
etkilemis olabilecegi, protein miktar artiglarinin
stres proteinlerinin sentezi, azalmalarin ise
fenolik bilesiklerden kaynakli hasarlanmayla
ortaya ¢ikan yapisal protein yikimi nedeniyle
olabilecegi diistiniilmektedir. P. falcata’nin
distile su, etil alkol ve etil asetat ekstraktlarinin
yabani hardalin toplam protein miktar1 {izerine
etkilerinin incelendigi ¢alismada benzer sekilde,
kontrol (distile su) grubuna oranla uygulama
gruplarinda artts ve azalmalar saptanmistir
(Tiirky1lmaz Unal ve ark., 2016b).

Allelokimyasallarin neden oldugu reaktif oksijen
tirlerini ortadan kaldirmak amacryla bitkilerde

antioksidan  enzimlerin  iretiminin  arttifi
bilinmektedir. ~ Yilksek = konsantrasyonlarda
uygulanan  allelokimyasallar ~ ise  enzim

aktivitesini olumsuz etkileyebilmektedir (Apel ve

Hirt, 2004; Niakan ve ark., 2008; Niakan ve
Saberi, 2009; Turkyilmaz Unal, 2013).
Calismada SOD enzim aktivitesinin Kontrol 1’e
oranla tim P. undulatum uygulamalarinda
azaldigi, CAT enzim aktivitesinin ise artig ve
azalmalara sahip oldugu gorilmektedir. P.
undulatum tiiriiniin icerigindeki
allelokimyasallarin ~ ozellikle SOD  enzim
aktivitesinde hasarlanmaya neden oldugunu
disiiniilmektedir.

Sonug olarak, P. undulatum tiiriiniin yabani
hardal tizerinde allelopatik etkilere sahip oldugu
fizyolojik ve biyokimyasal analizlerden elde
edilen verilerde acikca  goriilmektedir.
Briyofitlerin yabanci otlarin kontrolii amaciyla
organik tarimda kullanilabilmesi i¢in bu alanda
farklr bitki tiirleri, konsantrasyon ve ¢oziiciilerin
kullanilacagi, 6zellikle etken maddelerin tespit
edilerek uygulanacagi ilave g¢alismalar yapilmasi
gerektigi diisiiniilmektedir.
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Abstract

In this study, the moss flora of igneada Floodplain Forest National Park (Kirklareli-Demirkdy) in Turkey
were investigated between the years of 2015-2016. As a result of examination of six hundred thirty moss
samples, which collected from igneada Floodplain Forest National Park, were examined 24 families, 55
genera, 102 taxa species or subspecies. In terms of taxa number, the richest six families are; Pottiaceae
(20), Brachytheciaceae (14), Polytrichaceae (9), Orthotrichaceae (8), Hypnaceae (6), Bryaceae (6).
Atrichum crispum (James) Sull., and Bryum gemmiferum (R. Wilczek & Demaret.) (in press), marked
with a black diamond (#) sign are new records for the Turkish bryophyte flora. According to Henderson
(1961) grid square system, 17 moss taxa marked with an asterisk (*) sing are new records for Al square.
While acrocarpous taxa (70) represent 68 % of the whole flora, the ratio of pleurocarpous ones (32) is 32
%.

Key words: Atrichum crispum, Bryum gemmiferum, new record, Kirklareli-Demirkdy, national park,
moss, flora, Turkey

igneada Longoz Ormanlar Milli Parki (Demirkoy, Kirklareli) Karayosunu Floras

Oz

Bu calismada, 2015-2016 yillar1 arasinda Igneada Longoz Ormanlari, Milliparkinda  (Kirklareli-
Demirkdy) alanin karayosunu florasi arastirilmistir. Ineada Longoz Ormanlar: Milli Parkindan toplanan
630 karayosunu orneginin incelenmesi sonucu; 24 familyaya ait, 55 cins, 102 takson tiir veya alttiir
seviyesinde belirlenmistir. Teshis edilen bu taksonlardan en zengin alti familya sirasiyla su sekildedir:
Pottiaceae (20), Brachytheciaceae (14), Polytrichaceae (9), Orthotrichaceae (8), Hypnaceae (6), Bryaceae
(6). Bu taksonlardan baklava dilimi (#) seklinde isaretlenen Atrichum crispum (James) Sull., ve Bryum
gemmiferum R. Wilczek & Demaret. (basimda), Tiirkiye Briyofit florasi igin yeni kayittir. 17 takson ise
Henderson (1961) kareleme sistemine gore Al karesi igin yeni kayittir. Akrokarp takson sayisi tim
floranin (69) %68 ini, pleurokarp takson sayisi ise (33) tiim floraninn %32’ni olusturmaktadir.

Anahtar kelimeler: Atrichum crispum, Bryum gemmiferum, yeni kayit, Kirklareli-Demirkdy, milli park,
karayosunu, flora, Tiirkiye
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1. Introduction

Comprising floodplain forests have a large
coverage on the planet. Roughly, 3% of the
globe's land area is calculated to be wetlands,
60% of which is covered by floodplain forests
that host a very high variety of plant species,
including trees, shrubs, and many endangered
plant species and provide habitats for a wide
range of fauna. Therefore, they are very
significant for worldwide biodiversity (Kavgaci
et al., 2007). Various endangered plant species
find convenient habitats for themselves in
floodplain forest ecosystems. However, the
acreage of these matchless areas reduce and ends
up with great losses in the flora (Kavgaci et al.,
2007).

Dispersion of lakes, bog, floodplain forests and
river-bank forests are more limited than the other
types of vegetation, for example; alpine forests,
bush and grass. Even so, the environmental,
biologic, ecological and economic importance of
wetlands and floodplain forests have been
realized, newly, and improper use of these arecas
for ages have made them more indefensible
(Jackson, 1990). Wenger et al., (1990) accentuate
the significance and primacy of the studies to
characterize the useful structures and plant
diversity of this forest owing to diminish in the
area for the floodplain forest ecosystem in
Europe. Furthermore, wooded wetlands as a
forest stock are the prominent ingredient to
define the bryophyte biodiversity (Schuck et al.,
1994; Kavgaci et al, 2007). Even though
Igneada National Park is a significant area in
terms of ecosystem variation, no bryofloristic
studies have been conducted in this area until
now (Yaltirik and Efe, 1988; Kavgaci et al,.
2007; URL1).

The first bryophyte research in Turkey was
achieved by foreigner researcher in the 1800s
(Uyar and Cetin, 2004; Kiirschner and Erdag,
2005). Later on, investigator from Turkey

subscribe to the literature on bryophytes. In these
studies, more than 49 new moss species have
been described from Turkey in the last four
years. Bryofloristical data of Turkey is still in its
infancy since major areas, often only in
accessible regions, has not been visited by
bryologists yet (Uyar and Oren, 2013). These
studies should be continued to explore new
bryophyte records to develop more sweeping
knowledge on the bryophyte flora of Turkey
(Kara et al., 2017). The state of bryophytes data
in Turkey has been reviewed by a few authors
(Uyar and Cetin, 2004; Kiirschner and Erdag,
2005; Ros et al., 2013; Erdag and Kiirschner,
2017; Batan et al., 2018).

1.1 Study area

Respecting the ecosystem diversity, Igneada
National Park and Acarlar floodplain forest are
very substantial in Turkey (Figure 1). There is a
vast variety of vegetation types including
floodplain forest, open areas, grassland, dune
areas, forest with Quercus petraea (Matt.) Liebl.,
Q. cerris L., Carpinus betulus L., C. orientalis
Mill., Acer campestre L., Alnus orientalis Decne
A. glutinosa (L.) Gaertn., Salix alba L., Castanea
sativa Mill., Acer pseudo-platanus L., Sambucus
nigra L., Hedera helix L., Populus tremula L.,
Cornus sanguinea L., C. mass L., Erica arborea
L., Ruscus acuelatus L., Tilia tomentosa
Moench, Fraxinus Ornus L., F. angustifolia
Vahl., Pinus nigra subsp. pallasiana (Lamb.)
Holmboe, P. pinea L., lakes, swamps, scrub
communities, and marine dunes.

igneada Floodplain Forests, National Park that
covers an area of 3.115 hectares. It is located in
the Black Sea seaside in the northwest part of
Turkey, close to the public boundary of Bulgaria
(41°54' 33" — 41° 46' 25" N, 27° 55' 19" — 28° 00
53" E). igneada is regarded as one of the 122
significant plant areas of Turkey (Ozhatay et al.,
2003).
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Figure 1. The location of the research area (A) according to the grid system of Turkey (Henderson,

1961), and locality of new records (4).

2. Materials and Methods

This study was conducted in an important
floodplain forest of Turkey between 2015 and
2016. During the bryological survey held in the
region of Kirklareli and Sakarya specimens were
collected by S. Ursavas and Z. Isin. A total of
632 specimens from 59 sampling points were
collected and kept in the personal Herbarium of
Serhat Ursavas at Cankir1 Karatekin University,
Faculty of Forestry. Other copies of Atrichum
crispum are available in the collections of
Richard H. Zander and Bryum gemmiferum is
available in the collection of David T. Holyoak
to whom a sample was sent for confirmation.

The moss samples were examined with Leica
EZ4 HD stereomicroscop and Olympus BXS50

light microscope. Identifications were
determined by consulting various key (Lawton
1971; Crum, 1973; Crum and Anderson, 1981,
Smith, 1980, 2004; Watson, 1981; Pedrotti, 2001,
2006; Heyn and Herrnstadt, 2004; Greven, 2003;
Liith, 2006a, 2006b, 2006c, 2007, 2008, 2009,
2010).

According to Henderson (1961) grid square,
igneada Longoz Forests, National Park are
located in Al square. The bryophyte studies
carried out in Al grid square so far are as
follows: The first study;
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3. Findings

3.1. Abbreviations:

+: First record for Turkish bryophyte flora
*: New record for Al grid square

**: New record for Kirklareli

U: Collection number for Serhat URSAVAS
I: Collection number for Zeki ISIN

Loc: Locality number

3.2. List of collection sites

1) Hamam lake, N41°49'22.65", E27°58'6.42",
Quercus hartwissiana, Q. frainetto, Q, robur,
Q, petraea, Carpinus orientalis, Crataegus
monogyna, 5 m, 03.11.2015.

2) Hamam lake, N41°49'25.88", E27°58'11.41",
Quercus hartwissiana, Q. frainetto, Q, robur,
Q, petraea, Carpinus orientalis, Crataegus
monogyna, 18 m, 13.11.2015.

3) Hamam lake, N41°49'16.39", E27°57'58.65",
Quercus hartwissiana, Q. frainetto, Q, robur,
Q, petraea, Ulmus minor, Alnus glutinosa,
Acer campestre, 12 m, 13.11.2015.

4) Hamam lake, N41°49'15.47", E27°57'44.20",
Quercus hartwissiana, Q. frainetto, Q, robur,
Q, petraea, Ulmus minor, 25 m, 03.11.2015.

5) Hamam lake, N41°49'18.13", E27°57'13.42",
Quercus hartwissiana, Carpinus orientalis,
25m, 03.11.2015.

6) Hamam lake, N41°49'40.97", E27°57'23.82",
Quercus hartwissiana, Q. frainetto, Q, robur,
Q, petraea, Acer campestre, Sorbus
torminalis, 28 m, 03.11.2015.

7) Hamam lake, N41°50'14.25", E27°57'37.15",
Quercus frainetto, Fraxinus angustifolia, 79,
04.11.2015,

8) Hamam lake, N41°50'15.33", E27°56'57.06",
Quercus hartwissiana, Q. frainetto, Q, robur,
Q, petraea, Fraxinus angustifolia, Sorbus
torminalis, 58 m, 04.11.2015.

9) Hamam lake, N41°50'18.47", E27°56'14.13",
Quercus frainetto, Fraxinus angustifolia,
Cornus mass, Acer pseudoplatanus, Sorbus
torminalis, 77 m, 04.11.2015.

10)Hamam lake, N41°50'49.93", E27°57'51.82",
Quercus frainetto, Fagus orientalis,
Carpinus orientalis, C. betulus, 29 m,
04.11.2015.

11)Hamam lake, N41°51'19.58", E27°57'57.68",
Quercus hartwissiana, Q. frainetto, Q. robur,
Q. petraea, Carpinus betulus, Fraxinus
angustifolia, 70 m, 04.11.2015.

12)Erikli village, N41°54'36.01", E27°56'38.60",
Fagus orientalis, Carpinus orientalis,
Quercus hartwissiana, Q. frainetto, Q. robur,
Q. petraea, 12 m, 05.11.2015.

13) Erikli village, N41°54'31.31",
E27°56'54.03", Fagus orientalis, Corylus

avellana, Quercus hartwissiana, Q. frainetto,
Q. robur, Q. petraea, 46 m, 05.11.2015

14)Erikli village, N41°54'20.08", E27°57'26.94",
Fagus orientalis, Corylus avellana, Quercus
hartwissiana, Q. frainetto, Q. robur, Q.
petraea, 21 m, 05.11.2015.

15)Erikli village, N41°54'7.62", E27°57'51.93"
Fagus orientalis, Corylus avellana, Quercus
hartwissiana, Q. frainetto, Q. robur, Q.
petraea, Carpinus betulus, 05.11.2015.

16)Erikli village, N41°53'52.17", E27°58'16.08",
Fagus orientalis, Corylus avellana, Carpinus
betulus, Tilia tomentosa, 21 m, 05.11.2015.

17)Erikli village, N41°53'47.05", E27°58'46.86",
Fagus orientalis, Quercus hartwissiana, Q.
frainetto, Q. robur, Q. petraea, Carpinus
betulus, 1 m, 05.11.2015.

18)Erikli village, N41°53'48.23", E27°59'15.05",
Carpinus betulus, Cornus mass, Crategus
monogyna, Quercus hartwissiana, Q.
frainetto, Q. robur, Q. petraea, 10 m.
05.11.2015.

19)Erikli village, N41°53'37.72", E27°59'27.25",
Fraxinus angustifolia, grassland, reeds, 8 m,
05.11.2015.

20)Erikli village, N41°53'29.38", E27°59'9.90"
Fraxinus angustifolia, grassland, reeds,
Juniperus oxycedrus, 9 m, 05.11.2015.

21)Mert lake, N41°51'33.19", E27°57'31.34",
Quercus hartwissiana, Q. frainetto, Q. robur,
Q. petraea, Fraxinus angustifolia, Acer
campestre, Acer pseudoplatanus, 24 m,
06.11.2015.

22)Mert lake, N41°51'46.52", E27°57'11.59",
Carpinus betulus, Acer campestre, Cornus
mass, Quercus hartwissiana, Q. frainetto, Q.
robur, Q. petraea, 37 m., 06.11.2016.

23)Fountain, N41°51'56.77", E27°56'55.56",
Fagus orientalis, Carpinus betulus, Corylus
avellana, Quercus hartwissiana, Q. frainetto,
Q. robur, Q. petraea, 27 m., 06.11.2015.

24)Fountain, N41°51'58.82"K, E27°56'35.21",
Fagus orientalis, Carpinus betulus, Corylus
avellana, Quercus hartwissiana, Q. frainetto,
Q. robur, Q. petraea, 28 m., 06.11.2015.

25)Fountain, N41°51'57.19", E27°56'4.08",
Fagus orientalis, Carpinus betulus, Corylus
avellana, Quercus hartwissiana, Q. frainetto,
Q. robur, Q. petraea, 12 m., 06.11.2015.

26)Fountain, N41°52'11.04", E27°56'7.19",
Fagus orientalis, Carpinus betulus, Corylus
avellana, Quercus hartwissiana, Q. frainetto,
Q. robur, Q. petraea, 65 m., 06.11.2015.

27)Fountain, N41°52'17.27", [E27°56'22.38",
Coruylus avellana, Carpinus betulus,
Quercus hartwissiana, Q. frainetto, Q. robur,
Q. petraea, Fraxinus angustifolia, 3 m.,
06.11.2015.
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28)Erikli lake, N41°52'44.80", E27°56'34.75",
Coruylus avellana, Quercus hartwissiana, Q.
frainetto, Q. robur, Q. petraea, Fraxinus
angustifolia, 3 m., 06.11.2015.

29)Erikli lake, N41°53'17.86", E27°59'48.16",
Coruylus avellana, Quercus hartwissiana, Q.
frainetto, Q. robur, Q. petraea, Fraxinus
angustifolia, 1 m., 06.11.2015.

30) Bulanik stream,
E27°57'48.93", Fraxinus
Cornus mass, 11 m., 07.11.2015.

31)Bulanik stream, N41°49'6.60",
E27°58'29.32", Acer pseudoplatanus,
Carpinus betulus, Quercus hartwissiana, Q.
frainetto, Q. petraea, Fraxinus angustifolia,
13 m., 07.11.2015.

32)Bulanik stream, N41°49'17.56",
E41°49'17.56", Faxinus angustifolia, Cornus
mass, Acer pseudoplatanus, 25 m,,
07.11.2015.

33)Bulanik stream, N41°49'3.52", E41°49'3.52",
Faxinus angustifolia, Acer campestre,
Hedera helix, Sambucus nigra, 34 m,
07.11.2015.

34)Bulanik stream, N41°48'50.30",
E27°58'51.18", Acer pseudopalatans,
Carpinus  betulus, Faxinus angustifolia,
Quercus hartwissiana, Q. frainetto, Q. robur,
27 m., 07.11.2015.

35)Bulanik stream, N41°48'32.54",
E27°58'8.30", Populus tremula, P. nigra,
Fraxinus angustifolia, 34 m., 07.11.2015.

36)Bulanik stream, N41°48'35.16",
E41°48'35.16", Carpinus betulus, Populus
nigra, Fraxinus angustifolia, 41 m.,
07.11.2015

37)Bulanik stream, N41°48'47.21",
E27°56'51.72", Carpinus betulus, Fraxinus
angustifolia, Junglans regia, Acer
pseudoplatanus, 27 m., 07.11.2015.

38)Plantation, N41°48'57.84", E41°48'57.84",
Acer pseudoplatanus, Carpinus betulus,
Quercus hartwissiana, Q. frainetto, Q. robur,
Q. petrea, Fraxinus angustifolia, Populus
tremula, 25 m., 07.11.2015.

39)Plantation, N41°47'42.38", E28° 04.67",
Acer pseudoplatanus, Carpinus betulus,
Quercus hartwissiana, Q. frainetto, Q. robur,
Q. petraea, Fraxinus angustifolia, Populus
tremula, 24 m., 07.11.2015.

40)Plantation, N41°46'37.23", E28° ('57.41",
Carpinus betulus, Pinus nigra subsp.
pallasiana, Quercus hartwissiana, Q.
frainetto, Q. robur, Q. petraea, 8 m,,
07.11.2015.

41)Erikli lake, N41°53'17.28", E27°59'2.68",
Carpinus betulus, Pinus nigra subsp.
pallasiana, Quercus hartwissiana, Q.

N41°49'9.95",
angustifolia,

frainetto, Q. robur, Q. petraea, Populus
tremula, 18 m., 07.11.2016

42)Erikli lake, N41°5327.91", E41°53'27.91",
Carpinus  betulus, Pinus nigra subsp.
pallasiana, Quercus hartwissiana, Q.
frainetto, Q. robur, Q. petrea, Populus
tremula, 18 m., 07.11.2016.

43)Erikli lake, N41°53'36.26", E27°58'49.26",
Carpinus betulus, Fraxinus angustifolia,
Coruylus avellana, Ruscus acuelatus, 12 m.,
07.05.2016.

44)Erikli lake, N41°53'42.31", E27°58'36.03",
Carpinus betulus, Fraxinus angustifolia,
Coruylus avellana, Ruscus acuelatus, 18 m.,
07.05.2016.

45)Erikli lake, N41°53'39.46", E28° 0'10.11",
Carpinus betulus, Fraxinus angustifolia,
Coruylus avellana, Ruscus acuelatus,
Quercus petrea, Q. robur, 18 m., 07.05.2016.

46)Erikli lake, N41°53'49.69", E41°53'49.69",
Carpinus betulus, Fraxinus angustifolia,
Coruylus avellana, Ruscus acuelatus,
Quercus petrea, Q. robur, Sorbus torminalis,
Hedera helix, 21 m., 07.05.2016.

47)Erikli lake, N41°53'40.90", E27°59'53.82",
Carpinus betulus, Fraxinus angustifolia,
Cornus mass, Ruscus acuelatus, Quercus
petrea, Q. robur, Hedera helix, 21 m.,
07.05.2016.

48)Erikli lake, N41°53'46.25", E27°59'42.27",
Carpinus betulus, Fraxinus angustifolia,
Cornus mass, Ruscus acuelatus, Quercus
petrea, Q. robur, Hedera helix, 30 m,
07.05.2016.

49)Mert lake, N41°52'4.92", E27°58'41.88",
reeds, beach, 1 m., 08.05.2016.

50)Mert lake, N41°51'43.03", E27°58'39.33",
beach, Fraxinus  angustifolia,  Alnus
glutinosa, Quercus hartwissiana, Q.
frainetto, Q. robur, Q. petrea, 1 m,
08.05.2016.

51)Mert lake, N41°51'12.94", E27°58'35.45",
Ulmus minor, Fraxinus angustifolia, 1 m.,
08.05.2016.

52)Mert lake, N41°50'53.04", E27°58'34.62",
Carpinus betulus, Fraxinus angustifolia, Tilia
tomentosa, Ulmus glabra, Ruscus acuelatus,
Acer campestre, 1 m., 08.05.2016.

53)Mert lake, N41°50'43.54", E27°58'30.53",
Quercus hartwissiana, Ruscus acuelatus,
Smilax excelsa, 7 m., 08.05.2016.

54)Mert lake, N41°50'25.67", E41°50'25.67",
Quercus hartwissiana, Ruscus acuelatus,
Smilax excelsa, 22 m., 08.05.2016.

55)Mert lake, N41°50'9.14", E27°58'41.59",
Tilia tomentosa, Ruscus acuelatus, Quercus
frainetto, 15 m., 08.05.2016.
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56)Hamam lake, N41°49'46.95", E27°58'46.97",
Sorbus torminalis, Cornus mass, Quercus
hartwissiana, Q. frainetto, Q. robur, Q.
petrea, 14 m., 08.05.2016.

57)Hamam lake, N41°4925.70", E27°58'51.80",
Fraxinus angustifolia, Sorbus torminalis,
Cornus mass, Quercus hartwissiana, Q.
frainetto, Q. robur, Q. petrea, 16 m.,
08.05.2016.

58)Hamam lake, N41°49'7.38", E41°49'7.38",
Fraxinus angustifolia, Sorbus torminalis,
Cornus mass, Quercus hartwissiana, Q.
frainetto, Q. robur, Q. petrea, 3 m,
08.05.2016.

59)Saka lake, N41°492.76", E27°59'5.15",
Carpinus betulus, Acer campestre, Quercus
hartwissiana, Q. frainetto, Q. robur, Q.
petrea, 1 m., 08.05.2016.

3.3. Plant list

The bryoploristic list Nomenclature of the

species follows Ros et al., (2013), Plasek et al.,

(2015) and Lara et al., (2016).

BRYOPHYTA Schimp.

POLYTRICHACEAE Schwiégr.

Atrichum angustatum (Brid.) Bruch & Schimp.

Loc: 10, on soil, U2318; Loc: 10, on soil, 119;

Loc: 11, on soil, U2319; Loc: 11, on soil, 189;

Loc: 12, on soil, 190.

¢ Atrichum crispum (James) Sull.

Loc: 30, on dune soil, U2320; Loc: 30, on soil,

u2321.

*Atrichum tenellum (Rohl.) Bruch & Schimp.

Loc: 42, on soil, U2429; Loc: 42, on soil, 191;

Loc: 43, on soil, 192.

Atrichum undulatum (Hedw.) P. Beauv.

Loc: 9, on soil, U2317; Loc: 8, on soil, 193; Loc:

9, on bark, 194.

Pogonatum aloides (Hedw.) P. Beauv.

Loc: 5, 6, 37, 47, 48, on soil, U2312; U2313;

U2324; U2315; 118; 195; 196; 197; 198.

Pogonatum nanum (Hedw.) Beauv.

Loc: 7, 8, on soil, U2316; 199; 1100.

Polytrichum formosum Hedw.

Loc: 4, 41, 46, 47, U2322; U2431; 186; U2430;
1101; 1102; 1103.

Polytrichum juniperinum Hedw.

Loc: 36, 40, 41, U2323; 2325; 2326; 121; 1104;
1105; 106; Loc: 38, on rock, U2324, 120.

Polytrichum piliferum Hedw.

Loc: 47, on soil, U2327; 1107.

FUNARIACEAE Schwigr.

**Physcomitrium pyriforme (Hedw.) Hampe

Loc: 30, 31, on soil, U2276, 1108; 1109.

*Entosthodon fascicularis (Hedw.) Miill. Hal.

Loc: 54, 55, on soil, U2267; 1110; 1111.

Funaria hygrometrica Hedw.

Loc: 49, 54, 55, on soil, U2264; U2266; 187;

1114; 1115.

GRIMMIACEAE Arn.

**Grimmia dissimulata E. Maier

Loc: 39, 40, U2343; 1116; 1117.

Grimmia pulvinata (Hedw.) Sm.

Loc: 29, on rock, U2339; Loc: 29, 30, 41, on
concrete, U2346; 188; 1118.

Grimmia trichophylla Grev.

Loc: 29, 52, on rock, 116; U2341; Loc: 29; on

concrete, U2340; 1119; Loc: 29, 52, on log,

U2342; 1120.

Schistidium apocarpum (Hedw.) Bruch &

Schimp.

Loc: 29, on rock, U2344; 1121; Loc: 29, 41, 42,

on log, U2345; 1122; 1123.

FISSIDENTACEAE Schimp.

*Fissidens crassipes Wilson ex Bruch &

Schimp.

Loc: 52, 53, on soil, U2248; 1127; 1128

Fissidens rivularis (Spruce) Schimp.

Loc: 37, on soil, U2243; 11; Loc: 19, 20, on rock,

U2244; 1129; 1130.

Fissidens taxifolius Hedw.

Loc: 1,12, 36, 41, 42, 52, 54, 56, on soil, U2238;

U2239; U2240; U2241; U2242; U2245; U2246;

U2247; 13; 14; 1131; 1132; 1133; 1134; Loc: 54,

on log, 1135.

DITRICHACEAE Limpr.

Pleuridium acuminatum Lindb.

Loc: 48, 49, on soil, U2260; 1136; 1137.

Pleuridium subulatum (Hedw.) Rabenh.

Loc: 45, 46, 48, on soil, U2258; 2259; 1137;

1135; 1138.

DICRANACEAE Schimp.

*Dicranella subulata (Hedw.) Schimp.

Loc: 22, 46, 47, on soil, U2256; 2257; 164; 1139;

1140.

Dicranum scoparium Hedw.

Loc: 14, 47, on soil, U2256; 1142; Loc: 14, on

decayed log, U2255; 1141.

POTTIACEAE Schimp.

Barbula convoluta Hedw.

Loc: 10, 11, on soil, U2299; 1143; 1144.

Barbula unguiculata Hedw.

Loc: 57, on soil, U2302; Loc: 51, 52, 57, on

dune, U2303; 1145; 1146; 1147.

**Dialytrichia mucronata (Brid.) Broth.

Loc: 41, 42, on tree root, U2409; 1148; 1149.

Didymodon vinealis (Brid.) R.H. Zander

Loc: 37, 38, on rock, U2298; 1150; 1151.

**Ephemerum minutissimum Lindb.

Loc: 7, 8, on dune soil, U2347; 1152.

**Syntrichia laevipila Brid.

Loc: 58, on soil, 166; Loc: 58, 59, on tree root,

U2277; 1153.

**Syntrichia calcicola J.J. Amann
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Loc: 29, on rock, U2280; 1154; Loc: 29, 28, on
dune soil, U2281; 1155; 142.

*Syntrichia latifolia (Bruch ex Hartm.)
Huebener.

Loc: 19, 20, on soil, U2279; 1156; 1157.
Syntrichia ruralis (Hedw.) F. Weber & D. Mohr
Loc: 49, on dune soil, U2290, 1158.

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

Loc: 8, on soil, U2287; 1159; 1161; Loc: 29, 39,
on rock, U2288; U2289; 145; 1160; Loc: 50, on
dune soil, U2205; 149.

*Tortula brevissima Schiffner

Loc: 50, on tree root, U2307; 1162.

Tortula marginata (Bruch & Schimp.) Spruce
Loc: 42, on soil, U2291; Loc: 42, 50, on tree
root, 1163; 1164.

Tortula muralis Hedw.

Loc: 20, 29, 51, 52, on concrete, U2282; U2284;
U2286; U2283; 143; 1166; Loc: 55, on rock, 148;
Loc: on tree root, 1165.

Tortula subulata Hedw.

Loc: 42, 43, on tree root, U2278; 1167; 1168.
Tortula truncata (Hedw.) Miill.

Loc: 58, 59, on soil, U2297; 1169; 1170.
Trichostomum brachydontium Bruch

Loc: 37, 45, 55, 56, on soil, U2291; U2290;
U2306; 150; 146; 1171; 1172; Loc: 37, on rock,
U2292; 1171.

Weissia brachycarpa (Nees & Hornsch.) Jur.
Loc: 5, 45, 46, 53, 54, on soil, U2301; U2292;
U2293; 167; 147; 1174; 1175; Loc: 7, on tree root,
U2296; 1173;

Weissia condensa (Voit) Lindb.

Loc: 7, 8, on tree root, U2295; 1175; 1176
Weissia controversa var. controversa Hedw.
Loc: 54, 55, on soil, U2300; 1177; 1178.

Weissia controversa var. crispata (Nees &
Hornsch.) Nyholm

Loc: 48, 49, on rock, U2294; 1179; 1180.
BRYACEAE Schwigr.

Bryum dichotomum Hedw. (Syn: Bryum bicolor
Dicks.)

Loc: 20, 21, on soil, U2335; 1181; 1182.

4 Bryum gemmiferum R. Wilczek & Demaret
Loc: 30, on dune soil, U2069.

Imbribryum alpinum (Huds. ex With.) N.
Pedersen (Syn: Bryum alpinum Huds. ex With.)
Loc: 51, 52, on sand, U2337; 1185; 1186.
Ptychostomum capillare (Hedw.) Holyoak & N.
Pedersen (Syn: Bryum capillare Hedw.)

Loc: 41, on soil, U2336; 115; Loc: 29, 30, 49, on
sandy soil, U2329; U2330; 170; 1188; 1189; 1190.
Ptychostomum imbricatulum (Miill. Hal.)
Holyoak & N. Pedersen (Syn: Bryum
caespiticium Hedw.)

Loc: 49, 51, on sandy soil, U2332; U2333; 122;
185; Loc: 28, 29, on concrete, U2331; 1191; 1192.

*  Ptychostomum  creberrimum
J.R.Spence & H.P.Ramsay

Loc: 33, on soil, U2966; Loc: 33, 34, on
concrete, 1193; 1194,

MNIACEAE Schwigr.

Epipterygium tozeri (Grev.) Lindb.

Loc: 31, 32, 33, on sandy soil, U2337; U2338;
117; 1195; 1196.

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

Loc: 4, 5, 56, 68, on tree root, U2271; U2272;
1197; 1198; Loc: 56, on soil, 168.

Plagiomnium ellipticum (Brid.) T.J. Kop.

Loc: 7, 15, 46, 47, on soil, U2268; U2269;
U2270; 124; 147; 146; 1200; 1201.

Plagiomnium undulatum (Hedw.) T.J. Kop.
Loc: 12, 43, 44, 45, on soil, U2273; U2275;
U2274; 123; 1202; 1203; 1204.
BARTRAMIACEAE Schwigr.

*Bartramia halleriana Hedw.

Loc: 47, 48, on soil, U2372; 1205; 1206.
**Bartramia pomiformis Hedw.

Loc: 9, 10, on soil, U 2369; 1207; 1208.
**Philonotis arnellii Husn.

Loc: 30, 34; 35; U 2370; U2371; 17; 1209; 1210.
ORTHOTRICHACEAE Arn.

* Lewinskya acuminata (H.Philib.) F.Lara,
Garilleti & Goffinet

Loc: 50, 51, on soil, 1211; 1212; Loc: 51, on tree
root, U2401.

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

Loc: 2, 11, 12, 29, 41, 45, 50, 56, on tree root,
U2386; U2385; U2384; U2387; U2403; U2404;
135; 136; 173; 174; U2405; 1213; 1214; Loc: 29,
45, on rock, U2388; U2406; 137.

Orthotrichum diaphanum Schrad. ex Brid.

Loc: 49, 50, on tree bark, U2400; 1215; 1216.
Pulvigera lyellii (Hook. & Taylor) Plasek,
Sawicki & Ochyra (Syn: Orthotrichum lyellii
Hook. & Taylor).

Loc: 8, 13, 57, 58, on tree bark, U2393;U 2394;
U2402; 1112; 1113; 1183; 1184.

*Qrthotrichum patens Bruch ex Brid.

Loc: 13, 31, 42, 43, 59, U2397; U2398; U2407;
U2399; 139; 1217; 1218; 1219; 1220.
Orthotrichum pumilum Sw. ex anon.

Loc: 16, 17, on tree bark, U2395; 1221; 122.
**|_ewinskya speciosa (Nees) F.Lara, Garilleti &
Goffinet (Syn: Orthotrichum speciosum Nees).
Loc: 5, 6, on tree bark, U2396; 1223; 1224.
Orthotrichum stramineum Hornsch. ex Brid.
Loc: 19, 32, 33, on tree bark, U2391; U2392;
140; 1225; 1226.

Lewinskya striata (Hedw.) F.Lara,Garilleti &
Goffinet (Syn: Orthotrichum striatum Hedw.).

(Taylor)
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Loc: 5, 17, 54, 55, on tree bark, U2390; U2389;
U2408; 138; 1227; 1228; 1229.
FONTINALACEAE Schimp.

Fontinalis antipyretica Hedw.

Loc: 42, 45, 51, 52, 53, on soil in-stream, U2374;
U2375; U2373; U2376; 176; 1230; 1231; 1232;
1233.

AMBLYSTEGIACEAE G. Roth.
Amblystegium serpens (Hedw.) Schimp.

Loc: 41, on decayed log, U2252; 1234; Loc: 41,
42, on concrete, U2254; 1236; 1237; Loc: 45, on
soil, U2253.

**Drepanocladus aduncus (Hedw.) Warnst.
Loc: 28, 29, on wet soil, U2251; 1238; 1239.
LESKEACEAE Schimp.

Leskea polycarpa Hedw.

Loc: on log, U2377; U2378; U2379; U2175; I177;
1243; 1244; 1245; Loc: 58, on soil, 178.
*Pseudoleskeella catenulata (Brid. ex Schrad.)
Kindb.

Loc: 3, 42, 43, on tree bark, U2367; U2366; 16;
1246; 1247.

PSEUDOLESKEACEAE Schimp.

*Lescuraea patens Lindb. (Syn: Leskea patens
Hornsch.)

Loc: 14, on decayed log, U2368; 1248; 1249.
BRACHYTHECIACEAE G. Roth.
Brachytheciastrum velutinum (Hedw.) Ignatov
& Huttunen (Hedw.) Schimp.

Loc: 5, 6, on soil, U2208; 1250; 1251; Loc: 12, on
decayed log, U2209; 156.

**Brachythecium campestre (Miill. Hal.)
Schimp.

Loc: 50, 51, on tree bark, U2234; 1251; 1252.
Brachythecium mildeanum (Schimp.) Schimp.
ex Milde

Loc: 40, 41, on soil, U2217; 1253; 1254,
Brachytecium rivulare Schimp.

Loc: 52, on soil, U2233; 179; Loc: on decayed
log, U2211; 1255; 1256.

Brachythecium rutabulum (Hedw.) Schimp.
Loc: 13, 14, on decayed log, U2210; 1257; 1258.
Homalothecium lutescens (Hedw.) H.Rob

Loc: 45, 46, on soil, U2194; 1259; 1260.
Homalothecium sericeum (Hedw.) Schimp.

Loc: 11, 12, 15, 17, 20, 32, 50, on tree root,
U2195; U2196; U2197; U2198; U2199; U2200;
U2235; 151; 152; 153; 154; 180; Loc: 11, 17, on
soil, 1261; 1262.

Kindbergia praelonga (Hedw.) Ochyra (Syn:
Eurhynchium praelongum (Hedw.) Schimp.)
Loc: 16, 31, on decayed log, U2214; U2219;
Loc: 12, 13, 14, 16, 52, U2212; U2213; U2226;
158; 183; 1265; 1264; 1265; Loc: 6, 31, 50, on soil,
157; 184; 1263.

Oxyrrhynchium hians (Hedw.) Loeske (Syn:
Eurhynchium hians (Hedw.) Sande Lac.)

Loc: 38, on rock, U2220; 181; Loc: 49, 54, on
soil, U2230; UU2231; 159; 1270.
Pseudoscleropodium  purum
Fleisch.

Loc: 40, 41, 45, 53, on soil, U2204; U2205;
U2218; 1271; 1272; 1273; 1274.

Rhynchostegium riparioides (Hedw.) Cardot
(Syn: Platyhypnidium riparioides (Hedw.)
Dixon)

Loc: 16, 17, on soil, U2250; 1275; 1276.
**Scleropodium cespitans (Wilson ex Miill.
Hal.) L.F. Koch

Loc: 1, 11, 17, on soil, U2201; U2202; U2203;
I55; 1277; 1278.

Scleropodium touretii (Brid.) L.F. Koch

Loc: 36, 56, on soil, U2206; U2207; 1279;1280.
HYPNACEAE Schimp.

*Herzogiella seligeri (Brid.) Z. lwats.

Loc: 7, 9, 10, on decayed log, U2383; U2382;
134; 1281.

*Homomallium incurvatum (Schrad. ex Brid.)
Loeske

Loc: 10, on tree bark, U2427; 1282.

Hypnum cupressiforme var. cupressiforme
Hedw.

Loc: 27, on rock, U2425; Loc: 8, 40, 56, 57, on
soil, U2421; U2418; 1283; 1284; Loc: 7, 8, 10,
12, 41, 42, on decayed log, U2419; U2419;
U2417; U2420; 127; 128; 129; 131; 132; 133.
Hypnum cupressiforme var. lacunosum Brid.
Loc: 50, 51, on log, U2422; 1285; Loc: 51, on
soil, 1286.

Hypnum  cupressiforme  var.
(Taylor) Schimp.

Loc: 16, 17, on tree bark, U2423; U2424; 1287;
1288.

*Hypnum cupressiforme var. subjulaceum
Molendo

Loc: 29, on rock, U2426, 1289.
PYLAISIADELPHACEAE Goffinet & Buck,
Monogr. Syst

Platygyrium repens (Brid.) Schimp.

Loc: 10, 11, on tree bark, U2428; 1290; 1291.
PLAGIOTHECIACEAE (Broth.) M. Fleischer
Plagiothecium succulentum (Wilson) Lindb.
Loc: 42, 43, on soil, U2380; 1293; 1294.
CRYPHAEACEAE Schimp.

**Cryphaea heteromalla (Hedw.) D. Mohr.

Loc: 33, 34, 35, 52, on tree bark, U2063; U2064;
U2064; 15; 1295; 1296; 1297.
LEUCODONTACEAE Schimp.

Leucodon sciuroides (Hedw.) Schwagr.

Loc: 35, 53, 58, on log, U2308; U2311; U2309;
169; 1298; 1299.

Nogopterium gracile (Hedw.) Croshy & W.R.
Buck (Syn: Pterogonium gracile (Hedw.) Sm.,
Pterigynandrum gracile Hedw.)

Loc: 39, on rock, U2310; 1300.

(Hedw.) M.

resupinatum
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NECKERACEAE Schimp.

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

Loc: 12, 14, 15, 16, 26, 33, 41, 43, 51, 52, on tree
bark, U2353; U2351; U2349; U2348; U2350;
U2352; U2448; U2354; U2355; U2356; 18; 19;
110; 111; 171; 1301; 1302; 1303.

*Homalia trichomanoides (Hedw.) Brid.

Loc: 1, 12, 13, 25, 26, 42, 52, 57, on tree bark,
U2359; U2358; U2360; U2363; U2361; U2357,
U2362; 112; 113; 114; 172; 1304; 1305; 1242.
LEMBOPHYLLACEAE Broth.

Isothecium alopecuroides (Lam. ex Dubois)
Isov.

Loc: 10, 15, 37, 47, on tree bark, U2223; U2224;
U2222; U2221; 162; 163; 1306; 1307; 1240.
ANOMODONTACEAE Kindb.

*Anomodon attenuatus (Hedw.) Huebener

Loc: 12, 13, 42, 43, on tree bark, U2411; U2410;
U2429; 126; 1309; 1310; 165.

Anomodon viticulosus (Hedw.) Hook. & Taylor
Loc: 12, 13, 35, 41, on tree bark, U2413; U2414;
U2412; U2440; 125; 1308; 1242; 1311.

4. Results and Discussion

There were two new records from Igneada
Floodplain Forests, National Park. Atrichum
crispum (James) Sull., and Bryum gemmiferum
R. Wilczek & Demaret were collected from the
study area and given as new records of Bryum
gemmiferum and Atrichum crispum for Turkey
(Ursavas and Isin, in press).

We determined 102 taxa (species, subspecies and
varieties) belonging to 24 families and 54 genera
within Bryophyta. Furthermore, according to the
Henderson (1961) grid system, 18 of these taxa
are new records for the ALl grid square:
Anomodon  attenuatus  (Hedw.)  Huebener
Atrichum tenellum (Ro6hl.) Bruch & Schimp.,
Bartramia halleriana  Hedw., Dicranella
subulata  (Hedw.)  Schimp.,  Entosthodon
fascicularis (Hedw.) Miill. Hal.,, Fissidens
crassipes Wilson ex Bruch & Schimp., Homalia
trichomanoides (Hedw.) Schimp., Homomallium
incurvatum (Schrad. ex Brid.) Loeske, Hypnum
cupressiforme  var.  subjulaceum  Molendo,
Pseudoleskeella catenulata (Brid. ex Schard.)
Kindb., Ptychostomum creberrimum (Taylor)
J.R.Spence & H.P.Ramsay, P. imbricatulum
(Miill. Hal.) Holyoak & N.Pedersen, Syntrichia
latifolia (Bruch ex Hartm.) Huebener, Tortula
brevissima  Schiffn.,, Lewinskya acuminata
(H.Philib.) F.Lara, Garilleti & Goffinet., O.

patens Bruch & Brid., Lescuraea patens Lindb.,
Herzogiella seligeri (Brid.) Z.lwats., (Cetin and
Uyar, 1997; Cetin, 1999; Uyar and Cetin, 2006;
Kegeli and Cetin, 2006; Oren et al., 2010, 2012:
Kegeli et al. 2012; Ros et al. 2013).

Bryophyte studies in Kirklareli were examined
and 34 taxa from these studies are new records
for the Kurklareli: Atrichum crispum (James)
Sull., A. tenellum (Ro6hl.)) Bruch & Schimp.,
Physcomitrium pyriforme (Hedw.) Hampe.,
Entosthodon fascicularis (Hedw.) Miill. Hal.,
Grimmia dissimulata E. Maier, Fissidens
crassipes Wilson ex Bruch & Schimp.,
Dicranella  subulata  (Hedw.)  Schimp.,
Dialytrichia  mucronata  (Brid.) Broth.,
Ephemerum minutissimum Lindb., Syntrichia
laevipila Brid., S. calcicola J.J. Amann, S.
latifolia (Bruch ex Hartm.) Huebener., Tortula
brevissima Schiffner, Bryum gemmiferum R.
Wilczek & Demaret, Ptychostomum
creberrimum (Taylor) J.R.Spence &
H.P.Ramsay, Bartramia halleriana Hedw., B.
pomiformis Hedw., Philonotis arnellii Husn.,
Lewinskya acuminata (H.Philib.) F.Lara,
Garilleti & Goffinet, L. speciosa (Nees) F.Lara,
Garilleti & Goffinet, Orthotrichum patens Bruch
ex Brid., Drepanocladus aduncus (Hedw.)
Warnst., Pseudoleskeella catenulata (Brid. ex
Schrad.) Kindb., Lescuraea patens Lindb.,
Brachythecium campestre (Miill. Hal.) Schimp.,
B. rivulare Schimp., Scleropodium cespitans
(Wilson ex Miill. Hal.) L.F. Koch, Herzogiella
seligeri  (Brid.) Z. Iwats., Homomallium
incurvatum (Schrad. ex Brid.) Loeske, Hypnum
cupressiforme  var. subjulaceum  Molendo,
Platygyrium repens (Brid.) Schimp., Cryphaea
heteromalla (Hedw.) D. Mohr., Homalia
trichomanoides (Hedw.) Brid., Anomodon
attenuatus (Hedw.) Huebener (Yaymtas and
Tongug, 1994; Yayintas et al., 1996; Papp and
Sabovljevic, 2003; Natcheva et al., 2008).

According to Table 1. the richest families in
terms of a number of taxa, respectively, are;
Pottiaceae ~ (20),  Brachytheciaceae  (14),
Polytrichaceae  (9),  Orthotrichaceae  (8),
Hypnaceae (6), Bryaceae (5). The richest genus
in terms of a number of taxa, respectively, are;
Orthotrichum (11), Tortula (5), Syntrichia (4),
Weissia (4), Brachythecium (4), Atrichum (4),
Hypnum (4), Fissidens (4). The reason for the
wide variety of Orthotrichum species in the field
is epiphytic species (Orthotrichaceae) becoming
dominant in the area since the area is covered
with water in a long period of the year.
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Table 1. Family level distributions of taxa in the research area

Family No

Family

The number
of genus

Genus

The number of taxa

Pottiaceae

Tortula

6]

Syntrichia

Weissia

Barbula

Dialytrichia

Didymodon

Ephemerum

Trichostomum

Tortella

Brachytheciaceae

Brachythecium

Homalothecium

Oxyrrhynchium

Scleropodium

Kindbergia

Pseudoscleropodium

Brachytheciastrum

Rhynchostegium

A NN ISR R ILNIENES

Orthotrichaceae

Orthotrichum
Lewinskya
Pulvigera

[N
[N

Polytrichaceae

Atrichum

Polytrichum

Pogonatum

Bryaceae

Ptychostomum

Bryum

Imbribryum

Hypnaceae

Hypnum

Herzogiella

Homomallium

Fissidentaceae

Fissidens

Funariaceae

Entosthodon

Physcomitrium

Funaria

Grimmiaceae

Grimmia

Schistidium

10

Mniaceae

Plagiomnium

Epipterygium

11

Bartramiaceae

Bartramia

Philonotis

12

Anomodontaceae

Anomodon

13

Amblystegiaceae

Amblystegium

Drepanocladus

14

Dicranaceae

Dicranella

Dicranum

15

Ditrichaceae

Pleuridium

16

Leskeaceae

Leskea

Pseudoleskeella

17

Leucodontaceae

Leucodon

Nogopterium

18

Neckeraceae

Alleniella

Homalia

19

Plagiotheciaceae

Plagiothecium

20

Cryphaeaceae

Cryphaea

21

Fontinalaceae

Fontinalis

22

Lembophyllaceae

Isothecium

23

Pylaisiadelphaceae

Platygyrium

24

Pseudoleskeaceae

Lescuraea

T T N N P N N A R e N R R N N R R G R N R ES R NN EILYINES

Total

Total

102

This study compared with the studies that are
closest to the research area. The comparison of

the studies according to the families is given in
Table 2 and the genus level is given in Table 3.
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Table 2. Compared with the families in some bryophyte flora studies in Al square.
The Moss Flora of Contribution to Contribution to The U s il New moss
Igneada Floodplain The Bryophyte Bryophyte Flora of ?grsl?lr;relia)‘ records from
Bryophyte Studies Forests National Flora of European Turkish Thrace mountains in Thrace for Al
Park (2018) (2008) (2003) Turkey (1996) (1994)
The The The The The

Families number % number % number % number % number %

of taxa of taxa of taxa of taxa of taxa
Pottiaceae 20 19 33 26.2 46 36.8 18 19.6 12 22.2
Brachytheciaceae 14 133 19 15.1 18 14.4 18 19.6 10 18.5
Orthotrichaceae 9 8.6 10 7.9 10 8 5 5.4 2 3.7
Polytrichaceae 9 8.6 4 3.2 1 0.8 5 5.4 3 5.6
Bryaceae 6 5.7 14 11.1 11 8.8 7 7.6 2 3.7
Hypnaceae 6 57 3 24 4 3.2 6 6.5 2 3.7
Fissidentaceae 4 3.9 7 5.6 0 0 2 2.2 2 3.7
Funariaceae 4 3.9 1 0.8 1 0.8 1 11 0 0.0
Grimmiaceae 4 3.9 5 4.0 4 3.2 4 4.3 0 0.0
Mniaceae 4 3.9 4 3.2 1 0.8 6 6.5 3 5.6
Bartramiaceae 3 2.9 2 1.6 1 0.8 0 0.0 0 0.0
Anomodontaceae 2 19 1 0.8 0 0 0 0.0 0 0.0
Amblystegiaceae 2 1.9 5 4.0 4 3.2 4 43 3 5.6
Dicranaceae 2 19 2 1.6 4 3.2 2 2.2 2 3.7
Ditrichaceae 2 19 5 4.0 5 4 0 0.0 2 3.7
Leskeaceae 2 19 0 0.0 0 0 2 2.2 4 7.4
Leucodontaceae 2 19 2 1.6 1 0.8 2 2.2 1 1.9
Neckeraceae 2 19 3 24 0 0 1 1.1 0 0.0
Plagiotheciaceae 2 1.9 2 1.6 0 0 5 5.4 2 3.7
Cryphaeaceae 1 0.9 0 0.0 0 0 0 0.0 0 0.0
Fontinalaceae 1 0.9 2 1.6 0 0 0 0.0 0 0.0
Leucobryaceae 1 0.9 0 0.0 0 0 0 0.0 0 0.0
Lembophyllaceae 1 0.9 1 0.8 1 0.8 0 0.0 0 0.0
Plaisiadelphaceae 1 0.9 0 0.0 0 0 0 0.0 0 0.0
Pseudoleskeaceae 1 0.9 0 0.0 0 0 0 0.0 0 0.0

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

The Moss Flora of Contribution to The ?ﬂztgf;gi)ohug Ui ;: S:erlgra o New maoss records
Bryophyte Igneada F loo_dplain Bryophyte Flora of Flora of Turkish (Kirklareli) from Thrace for
Studies Forests National European . Al
Park (2018) (2008) Thrace mountains in (1994)
(2003) Turkey (1996)
The The The The The
Genus number % number % number % number % number %
of taxa of taxa of taxa of taxa of taxa
Orthotrichum 9 8.6 9 7.1 9 7.2 5) 5.4 2 3.7
Tortula 5 4.8 5 4.0 15 12 6 6.5 6 111
Atrichum 4 3.8 2 1.6 0 0 2 2.2 1 1.9
Fissidens 4 3.8 7 5.6 10 8 2 2.2 2 3.7
Brachythecium 4 3.8 3 2.4 3 2.4 4 4.3 2 3.7
Hypnum 4 38 2 1.6 2 1.6 4 4.3 0 0.0
Syntrichia 4 38 5 4.0 0 0 0 0.0 0 0.0
Weissia 4 3.8 3 24 4 3.2 1 11 1 1.9
Grimmia 3 2.9 2 1.6 3 2.4 3 3.3 0 0.0
Polytrichum 3 29 2 1.6 1 0.8 1 1.1 0 0.0
Ptychostomum 3 29 0 0.0 0 0 0 0.0 0 0.0
Plagiomnium 3 2.9 1 0.8 0 0 4 4.3 0 0.0
Entosthodon 2 19 0 0.0 0 0 0 0.0 0 0.0
Barbula 2 1.9 1 0.8 2 16 4 4.3 1 1.9
Pleuridium 2 1.9 2 1.6 1 0.8 0 0.0 0 0.0
Pogonatum 2 19 0 0.0 0 0 2 22 2 3.7
Bryum 2 1.9 14 11.1 11 8.8 5 5.4 1 1.9
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Bartramia 2 1.9 0 0.0 1 0.8 0 0.0 0 0.0
Homalothecium 2 1.9 4 3.2 3 24 1 11 1 1.9
Oxyrrhynchium 2 1.9 1 0.8 0 0 0 0.0 0 0.0
Anomodon 2 19 1 0.8 0 0 1 11 0 0.0
Plagiothecium 2 1.9 2 1.6 0 0 5 5.4 0 0.0
Scleropodium 2 1.9 1 0.8 3 2.4 0 0.0 0 0.0
Dicranella 1 1.0 1 0.8 2 16 2 2.2 1 1.9
Fontinalis 1 1.0 1 0.8 0 0 0 0.0 0 0.0
Amblystegium 1 1.0 1 0.8 1 0.8 1 1.1 2 3.7
Campylopus 1 1.0 0 0.0 0 0 0 0.0 0 0.0
Leskea 1 1.0 0 0.0 0 0 1 11 2 3.7
Platygyrium 1 1.0 0 0.0 0 0 0 0.0 1 1.9
Leucodon 1 1.0 0 0.0 0 0 1 11 0 0.0

Atrichum P. Beauv.
The distinction key for the Atrichum species
encountered in the research area is as follows.

1- Lamella 4-7 in number, cells in middle leaf

12-18 pum wide,
U35 D A. angustatum
Lamella 1-5 in number, cells in middle leaf 20-
50 um wide, .ooeiii 2

2- Plants to 7 cm, leaves strongly undulate,
lingulate to narrowly lanceolate, cells in middle
leaf 30-50 pm wide, lamella 1-6 in

nUMbET......coovvviiiiiiiii, A. undulatum
Plants to 2 cm, leaves not ore only slightly
undulate, ovate to lanceolate, cells in middle leaf
20-30 um wide...o.iiiie e 3
3- Plant to 0.6 cm, lamella 1-2 in number and
1-3 cells high, cells in middle leaf 24-50 um

Plant to 1.5 cm, lamella 2-4 (5) in number and 5-
6 (9) cells high cells in middle leaf 20-30 um
WIdC. ..o A. tenellum

Atrichum crispum (James) Sull., (Figure 2)
Locality information: Turkey (Kurklareli):
Demirkdy, Igneada Floodplain Forest National
Park, Hamam Lake around, on sandy, moist soil,
ca. 10 m as.l., 41°49'9.94"N, 27°57'48.92"E,
07.11.2015, Ursavas 2084, det. S. Ursavas, conf.
R. Zander.

Ecological information: Atrichum crispum
usually located in the Atlantic coastal plain and
exalted altitudes in the mountains. The latitudes
of localities of Atrichum crispum are the same
both in Turkey and Atlantic coast. But we found
this species at low altitudes in Turkey.

Flge 2.P

&

hoto oft

Rk
N i

A. crispum

h g v s
P, 0 .07 = vt -

N -

he natural environm

ent of Atrichum crispum (riginal)
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Bryum Hedw.

The distinction key to the some bulbiliferous
species of the Bryum complex in Turkey is as
follows.

1-  Nerve in upper leaves longly excurrent, to
2/3 length of lamina, bulbils solitary in leaf axil,
480-640 pmlong..........oevvnvnenen... B. dunense
Nerve not or only shortly excurrent or if strongly
excurrent then bulbils many per axil, bulbils 50-
480 UM long......coovviiiii 2
2-  Bulbils 20-30 per axil, 110-170 um long,
with distinct leaf primordia, orange or reddish in
COLOT. .., B. gemmiferum
Bulbils not more than 5 per axil, 100-480 pm

Bulbils green, very rarely yellowish green, leaf
primordia Ya-1/2 total length of
bulbils.............coco B. dichotomum

Bryum gemmiferum R. Wilczek & Demaret
(Figure 3)

Locality information: Turkey (Kurklareli):
Demirkdy, Igneada Floodplain Forest National
Park, Hamam Lake district, on sandy, moist soil,
ca 10 m as.l, 41°49'9.94"N, 27°57'48.92"E,
07.11.2015, Ursavas 2069, det. S. Ursavas, conf.
D. Holyak.

Ecological information: Although Bryum
gemmiferum is recorded in various countries
from Europa, until now it has not been recorded
in Turkey. Difficult identification of Bryum
species and misdiagnosis of the species with B.
dichotomum might be the reasons of this
situation. Another reason can be that this taxa
can be accepted as a European originated species
(Hill et al., 1992; Lockhart et al., 2012).

long, with or without distinct leaf

Primordia...........coooviiiiiiiii e, 3

3- Bulbils  yellowish, leaf  primordia

rudimentary or

indistinguishable................... B. gemmilucens
!_l_l 3
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Oz

Bu calismada, Tiirkiye’nin 6nemli subasar ormanlari ve sulak alanlarindan biri olan Acarlar G6lii Longoz
Ormani’nin cigerotu ¢esitliligi arastirilmigtir. Arastirma sahasinda farkli vejetasyon donemlerinde (2016
Temmuz - 2017 Mart) yapilmis arazi calismalar1 sonucunda toplanmis olan 70 cigerotu Orneginin
teshisleri yapilarak 12 familyaya ait 13 cins ve bu cinslere ait 18 tiir tespit edilmistir. Bu tiirlerden 5 tanesi
(Riccia sorocarpa Bisch., Riccia fluitans L., Riccia nigrella DC., Cephalozia ambigua C. Massal.,
Fossombronia husnotii Corb.) Henderson (1961) kareleme sistemine gore A2 karesi i¢in yeni kayittir.

Anahtar kelimeler: Marchantiophyta, cigerotu, flora, Acarlar G6lii Longoz Ormani, Sakarya, Tiirkiye

Contributions to the Liverwort (Marchantiophyta) Flora of Acarlar Lake Floodplain Forest
(Sakarya)

Abstract

Acarlar Lake Floodplain Forest is one of important floodplain forests and wetlands of Turkey. In this
study, the liverwort variety of Acarlar Lake Longoz Forest was investigated. 70 liverwort sample were
collected as a result of the field work carried out during different vegetation periods (July 2016 - March
2017). These samples were identified and 18 species belonging to 13 genera and 12 families have been
detected. According to the grid-square system, five of these species (Riccia sorocarpa Bisch., Riccia
fluitans L., Riccia nigrella DC., Cephalozia ambigua C. Massal., Fossombronia husnotii Corb.)
Henderson (1961) are new records for square A2.
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1. Giris

Briyofitler, karasal bitkilerin tohumlu bitkilerden
sonraki en fazla takson iceren ikinci biiyilik
grubunu olustururlar. Briyofitler ilk zamanlarda
klasik olarak Bryophyta boliimii altinda ii¢ sinifta
(Hepaticae, Anthocerotae, Musci)
incelenmekteydi. Ancak yapilan son molekiiler
filogeni c¢alismalarindan sonra, giiniimiizde ii¢
ayri bolim altinda degerlendirilmektedir. Bu
boliimler; Marchantiophyta (Cigerotlari, yaklagik
5.000 tiir), Anthocerotophyta (Boynuzotlari,
yaklasik 150 tiir), Bryophyta’dan (Karayosunlari,
yaklagik  13.000-15.000 tiir) olugmaktadir
(Glime, 2009; Goffinet and Shaw, 2009).

Cigerotlar1 oldukca ilkel bitkilerdir. Karasal
yasama ilk adaptasyon saglayan bitkiler
olmalarmma ragmen {iremeleri halen suya
bagimlidir. Cigerotlarinda polen ve tohum
olusumu  goriilmez.  Uremelerini  sporlar
vasitasiyla gergeklestirirler. Spor olusumu igin
eseyli liremeyi saglayan anteridyum adi verilen
erkek gametangiyum ve arkegonyum adi verilen
disi gametangiyum mevcuttur. Iste bu asamada
suya ihtiyag vardir. Cilinkii spermler yumurtaya
ancak suda yiizerek ulasabilmektedir (Kegeli,
2004).

Tiirkiye’nin 6nemli biyolojik zenginligine sahip
alanlardan biri olan Acarlar Longoz’u 1976

yilinda Orman Bakanligi, Milli Parklar ve Av
Yaban Hayat1 Genel Miidiirliigii’nce koruma ve
iiretme sahasi olarak ayrilmasi uygun goriilmiis
ve 2.800 ha olan golin batt kisminin 1.576
hektarlik alani “Yaban Hayati Koruma Sahas1”
olarak ilan edilmistir. Aldig1 bu statiiden sonra
25.06.1998 tarihinde Bursa Kiiltiir ve Tabiat
Varliklarin1 Koruma Kurulu tarafindan 1. Derece
Dogal (Tabii) Sit alam1 olarak ilan edilmigtir
(URLY).

Calisma alani olarak segilen Longoz Ormaninda
yapilmig yaprakli karayosunlarina dair ¢aligmalar
bulunmakta olup cigerotlar1 {izerine detayl
calismalara  rastlanmamustir.  Bu  nedenle,
Tirkiye’nin en Onemli subasar ormanlarindan
biri olan Acarlar Golii Longoz Ormani ¢alisma
alan1 olarak secilmistir.

1.1. Arastirma alammmn 6zellikleri

Acarlar Goli Longoz Ormanlari, Sakarya ilinin
Karasu ve Kaynarca ilgeleri sinirlarinda yer
almaktadir. Calisilan istasyonlarda en disiik
rakim 2 m, en yiiksek rakim ise 50 m dir.
Longoz ormani sahasi kiyiya paralel uzanmakta,
Karadeniz kiy1 c¢izgisinden yaklasik 1.5 km
iceride ve 7.5 km uzunlugundadir. Sulak alanda
en genis yer 1250 m, en dar yer ise 250 m dir
(Gonenggil, 2008).
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Sekil l.ar 611'1 Lngoz Ormanindan birer kesit
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1.2. iklim

Acarlar Longozu ve cevresi, iklim o&zellikleri
acisindan  bakildiginda Karadeniz =~ Termik
Rejiminin etkisi altindadir. Bu rejimde denizel
etkiler kuvvetli olup, yazlar fazla sicak
gecmedigi gibi kislar da ¢ok soguk olmamaktadir
(Kogman, 1993).

Alanda yillik ortalama yagis 948,0 mm’dir.
Ortalama maksimum yagis 118,8 mm ile Ocak
ayinda, ortalama minimum yagis ise 46,4 mm ile
Mayis ayinda goriilmektedir. Yillik yagislarin %
50’sinden fazlasi sonbahar ve kis mevsimlerinde
diismektedir. Yagislar biiylik o6l¢iide yagmur
seklindedir. Yagis ozelliklerine bakildiginda
Karadeniz Yagis Rejiminin etkili oldugu
goriilmektedir. Her mevsim yagish gegmektedir.
Yillik ortalama nispi nem % 81°dir. Yil
icerisinde ortalama nispi nem degerleri % 77 - %
83 arasinda degismekte, yil iginde belirgin bir
artis veya azalis olmamaktadir. Karadeniz
kiyisinda bulunan alanda nemlilik oranmi da
denizel etki sebebiyle yiiksektir. Alanm yillik
ortalama sicakligi 13,60 °C’dir. Aylik ortalama
en yliksek sicaklik 21,90 °C ile Temmuz ayinda
goriilmektedir. Aylik ortalama en diisiik sicaklik
ise 6,00 °C olup, Ocak ayinda goriilmektedir
(Gonenggil, 2008).

1.3. Acarlar
ozellikleri
Acarlar Longozu’nun bulundugu alanda bitki
Ortiistiniin su an ki gériiniimiinii almasinda beseri
faktorler 6nemli bir rol oynamaktadir. Bir
sahanin bitki Ortiisiinii belirleyen unsurlar, iklim,
toprak ve yiizey sekilleri gibi dogal siiregler olsa
da Acarlar Longozu’nda oldugu gibi bircok
hassas alanda insan faaliyetleri dogal gelisimi
kisitlayan, hatta tahrip eden uygulamalar
gerceklestirmektedir (Gonenggil, 2008).

longozunun  biyocografik

Cografi konumuna bagli olarak Acarlar Longozu,
Avrupa-Sibirya flora bdlgesinin Oksin alt flora
bolgesine dahildir (Atalay, 1983). Oksin
bolgesine ait, disbudak (Fraxinus ornus L.), sivri
digbudak (Fraxinus angustifolia Vahl), kizilagag
(Alnus glutinosa (L.) Gaertn.), karaaga¢ (Ulmus
campestris L.), kizilctk (Cornus mas), giirgen
(Carpinus betulus L.-Carpinus orientalis Mill.),

sacli mese (Quercus cerris L.), findik (Corylus
avellana L.), ak sogiit (Salix alba L.), akcaagag
(Acer platanoides L.- Acer campestre L.), iivez
(Cormus domestica (L.) Spach) ve kaym (Fagus
orientalis Lipsky) siklikla goriilen tiirlerdendir.
Ormanin hékim agacini %80 oranla disbudak
olusturmaktadir.

Alanda su ortamlarma uyum saglanus bitkiler de
yer almaktadir. Bunlar su kiipesi (Circaea
lutetiana L.), su meneksesi (Hottonia palustris
L.), gol sogami (Leucojum aestivum L.), sari
niliifer (Nuphar lutea (L.) Sm.), su gili
(Nymphaea alba L.), su keneviri (Bidens
tripartitus), kizil egrelti (Azolla filiculoides
Lam.) ve karakiz egreltisi (Thelypteris palustris
(A.Gray) Schott)’dir. Alanda bulunan su
meneksesi Tiirkiye’de sadece burada yer alir.
GOl sogani ve karakiz egreltisi ise lilkemizde
goriilen nadir su bitkileri arasindadir (URLL).

Acarlar Longozu’ndan kiytya uzanan kumullar
tizerinde zambak (Lilium sp.), kum zambagi
(Pancratium maritimum L.), siitlegen tiirleri
(Euphorbia sp.), peygamber ¢icegi (Centaurea
sp.), katirtirnag1 (Spartium junceum L.) ve kum
sazi  (Ammophila arenaria (L.) Link)
bulunmaktadir. Longozun kuzey kiyilarinda
boylart 3-4 metreyi asmayan ve yabani bir ¢alt
tirli olan bogiirtlen (Rubus sp.) yer almaktadir
(Dénmez, 1979).

2. Materyal ve Metot

Bu ¢alismanin materyalini, Marmara Bolgesi’nde
yer alan Sakarya ili, Karasu ile Kaynarca ilgeleri
sinirlart igerisinde Sakarya Nehri havzasinda
bulunan Acarlar Goli Longoz Ormani'nin farkl
lokalitelerinden 2016 Temmuz ve 2017 Mart
aymnda yapilan arazi c¢aligmalart sonucunda
toplanmis olan cigerotu ornekleri
olusturmaktadir.

Sakarya Acarlar Longoz Ormani sinirlari
icerisindeki  farkli  mevkilerden, 2-50 m
arasindaki yiiksekliklerde bulunan toplam 25
istasyondan 70 bitki 6rnegi toplanmustir.
Aragtirma alani, Henderson (1961) kareleme
sistemine gore A2 karesinde yer almaktadir
(Sekil 2).
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Sekil 2. Henderson (1961) kareleme sistemine gore ¢alisma alani
Arazi c¢alismalarinda ilk olarak arazi not yapisi, habitat not edilmistir. Deftere kaydedilen

defterine istasyona ait bilgiler; mevkii, GPS
yiiksekligi,

koordinatlari, genel  vejetasyon
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Ornekler toplanmadan once dogal ortaminda
fotograflar1 ¢ekilmis ve her bir ornek igin
fotograf numaralar1 etiket tizerine kaydedilmistir.
Fotograflarin ¢ekilmesinde Nikon coolpix P610
marka/model fotograf makinesi kullanilmustir.
Daha sonra Ornekler bulunduklart ortamdan
(kaya, tas, agac, kiitiik, toprak iizeri, vb.) genel

18 DigitalGlobe
18:Google

18 TerraMetrics
8 Sasarsdf\t

Sekil 3. Calisma alaninda bitki 6rneklerinin toplandigi noktala

bu bilgileri iceren her bir istasyon numarasi,
harita lizerinde isaretlenmistir (Sekil 3).

Google Earth

gOriiniis ve yapilarina zarar vermeyecek sekilde
genis agizli bir bicak yardimi ile alinmistir.
Alinan Ornekler iizerinde istasyon numarasi,
toplandigi habitat ve substrat vb. bilgilerin
oldugu etiketler ile birlikte posetlere
konulmustur. Posetlerdeki toplanan bitkiler daha
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biiyiik plastik torbalarda gegici olarak muhafaza
edilmis ve bu sekilde laboratuvara getirilmistir.

Araziden getirilen Ornekler laboratuvarda
dogrudan giines 15181 ve hava akimi olmayacak
sekilde serilerek kurutulduktan sonra
zarflanmigtir.  Teshisleri  yapilacak  Ornekler
zarflarindan dikkatli bir gekilde c¢ikarilarak
preparatlart  hazirlanmistir.  Hazirlanan  bitki
preparatlart farkli biiylitmelerde 151k
mikroskobunda (Leica DM500) ve binokiiler
stereo mikroskopta (Leica EZ4D) incelenerek

temel floristik eserler (Smith, 1990; Paton, 1999)
yardimiyla teshisleri yapilmistir. Ayni zamanda
incelenen her bir Ornegin  mikroskobik
fotograflari bilgisayara baglantili Leica 1CC50
kamera sistemi ile fotograflanmistir.

Familya ve taksonlarin otorleri icin “Phylogeny
and Classification of the Marchantiophyta” adli
eserden yararlanilmistir (Crandall - Stotler et al.,
2009).  Taksonlarin  bulundugu  karelerin
tespitinde ise Ozenoglu Kiremit ve Kegeli'nin
(2009) kontrol listesinden yararlanilmistir.

Sekil 4. Arazi ¢aligmasi yapilan lokalitelerden alant tanitici bazi fotograflar (1. ve 6. istasyonlar)
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Sekil 5. Arazi ¢alismasi yaplln lokalitelerden alani tanitict baz1 foto
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Tablo 1. Aragtirma alaninda bitki toplanan istasyonlar ve 6zellikleri
LS; K?S;_dl\l/lr;at R?rl;l)m Lokalite Vejetasyon Tarih
Salix sp., Fraxinus sp., Alnus
36T A2: Sakarya glutinosa (L.) Gaertn., Populus sp.,
1 0294615 6 A.cgr.lar an992 Rubus_ sp., Lythrum sp., Cornus 97.07.2016
4554817 girisi Den%'zkoy sanguinea L., Carex sp., Typha sp.,
Mevkii Nymphaea alba L., Nuphar lutea
(L.) Sm., Butomus umbellatus L.
Quercus cerris L., Quercus
frainetto Ten., Fagus orientalis
Lipsky, Carpinus betulus L.,
Quercus sp., Rubus sp., Ficus
carica L., Rhododendron ponticum
L., Corylus avellana L., Sorbus
sp., Erica arborea L., Helleborus
. sp., Rumex sp., Salvia sp,
36T Agrzlérsangagggzu Trachystemon orientalis (L.) G.
2 0292915 47 N Don., Ruscus aculeatus L., | 27.07.2016
Karamiirseller . -
4554344 o Periploca graeca L., Melissa sp.,
Mah. Mevkii . e
Mespilus sp., Sorbus torminalis
(L)) Crantz, Cirsium arvense (L.)
Scop., Smilax sp., Inula
sp.,Tussilago sp., Ruscus
hypoglossum L., Sambucus ebulus
L., Hedera helix L., Cistus creticus
L., Pteridium aquilinum (L.) Kuhn,
Prunella vulgaris L.
Rubus sp., Populus sp., Salix sp.,
36T A2: Sakarya Ug Fraxinus  angustifolia  Vahl,
3 290084 12 6Iuk mgh Frangula dodonei Ard., Periploca | 27.07.2016
4554050 ' graeca L., Rumex sp., Lythrum sp.,
Carex sp.
36T A2: Sakarya Rubus sp., Fraxinus sp., Eryngium
4 287828 30 Tasligecit Mah. | sp., Rumex sp., Populus sp., | 27.07.2016
4554679 Afgan Mevkii Mentha sp.
36 1 AZ: Sakarya Fraxinus angustifolia, Salix alba
5 0286258 3 Biiyiikyanik Mah. L. Butomus sp Alnus7glutinosa 27.07.2016
4555615 Civar1 Longoz igi B B
Fraxinus sp., Salix sp., Alnus
36T A2: Sakarya Elu':]inosa, Salvinii n@tansh(L.) All,
6 | 0285052 6 Longoz i¢ yolu | LYtrum s, Lysimachia sp., | 7 7 5514
4556834 (orta kisim) Fagus _ orientalis, Quercus
sp.,Carpinus betulus, Rubus sp.,
Typha sp.
Carpinus betulus, Fagus orientalis,
Quercus sp., Daphne pontica L.,
36T A2: Sakarya Isaret Sorbus torminalis (L.) Crantz,
7 0282924 6 Mah M};vkii Hedera, Juncus, Ruscus sp., 28.07.2016
4554708 ' Periploca graeca, Fraxinus sp.,
Fraxinus angustifolia, Ruscus
aculeatus, Crataegus sp.
Quercus sp., Rubus sp., Frangula
36T A2: Sakarya Ismet | dodonei, Carpinus betulus, Fagus
8 0283239 7 Mah. Longoz i¢ | orientalis, Mentha pulegium L., 28.07.2016
4554812 kesimleri Prunella vulgaris L., Lysimachia

sp., Centaurium erythraea Rafn.
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LS; K?Sfrdl\l/lr;at R?rl;l)m Lokalite Vejetasyon Tarih
Populus fremontii S. Watson,
Carpinus betulus, Malus sylvestris
36T . (L) Mi!l., Crataegus sp., _Frangula
9 0280624 6 A2: Sakarya Isaret dodone!, Sorbus to_rmlnalls, Ulmus 28.07.2016
4555792 Mah. Mevkii sp., Sgllx sp., Fra_lxmus sp,
Mespilus sp., Smilax excelsa L.,
Quercus sp., Mentha puleguim,
Pinus pnaster Aiton
BT Az sakarya | T e s
10 | 0281028 5 Longoz Bataklik | Fs " 90 FEC 3 2 I P 28.07.2016
4556084 Golii (Sazlik) | . gus sp., smifaxsp., Kubus sp.,
rateagus sp.
Lythrum sp., Typha sp., Juncus sp.,
36T A2: Sakarya Salix alba, Quercus sp., Ulmus sp.,
11 0281000 6 Ortakdy Mabh. Butomus sp,, Acer sp., Juncus sp., | 28.07.2016
4556549 Civar1 Longoz Crataegus sp., Rubus sp., Mespilus
germanica L.
A2: Sakarya
36T Basoglu Mah.
12 0281784 43 Civari Toprak Fagus orientalis, Quercus sp. 28.07.2016
4558166 Orman Yollar1
mevKkii
A2: Sakarya Salix alba, Salix sp., Fraxinus sp.,
36T Acarlar Longoz | Alnus glutinosa, Lythrum sp.,
13 0294071 16 Derekdy Girisi Nymphaea alba, Nuphar lutea, 28.07.2016
4554842 Yiiriiyiis yolu i¢ | Phragmites sp., Typha sp., Juncus
kismi sp.
Agfl.a?rallf?);y;oz Quercus gerris_, Carpinus betulus,
36T Basoglu mah Fagus orientalis, Malus sp, Rubus
14 0281475 33 Mevkii (Bah(;.e sp., Rosa sp. Ruscus acueatus, 24.03.2017
4558313 Daphne pontica, Smilax excelsa L.
kenar1 orman
aciklign)
Quercus cerris, Quercus frainetto,
o7 zsuana | SO, Capins e
15 0281731 26 Acarlar Longozu - S P, 24.03.2017
4558203 Ormanalti Primula vulgaris Huds._subsp.
rubra (Sm.) Arcang., Viola sp.,
Scilla sp., Smilax excelsa
36T A2:Sakarya Juncus sp., Rubus sp., Plantago
16 0281895 8 Acarlar Longozu | sp., Bellis perennis L., Taraxaum 25.03.2017
4558445 Orman agiklig1 sp., Tussilago farfara L.
36T A2:Sakarya _ _ _
17 0282984 23 Acarlar Longoz | Fagus orlenta_llls, Smilax excelsa, 95 03.2017
sinir1, Findik Rubus sp., Scilla sp.
4558340 .
bahgesi
36T Fraxi_nus sp.,_Fagus orientalis,
o | omamn | o | ARSane | Caminepatls QUS| 550007
4558132
36T Fraxi_nus sp.,_Quercus sp.,
19 0283853 1 A2:Sakarya Carpinus betll_us, Crataegus sp., 25 03.2017
4558215 Acarlar Longoz | Rubus sp., Smilax excelsa,

Periploca graeca
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ist. | Koordinat | Rakim . . .
No. (UTM) (m) Lokalite Vejetasyon Tarih
A2:Sakarya
36 T Acarlar Longoz
20 0283988 13 -ong Longoz-Cayirlik alan hakim 25.03.2017
4558134 Kayik Limani,
Potbas1 Mevkii
A2:Sakarya Alnus glutinosa, Fraxinus sp.,
36 T Acarlar Longoz | Populus sp., Smilax sp., Typha sp
21 0285554 3 . g - v " 7| 26.03.2017
Camitepe-Koriik | Salix sp., Periploca graeca, Rubus
4557109 .
koyleri arasi sp.
36T Aéflze?rallf?);yaoz Alnus glutinosa, Fraxinus sp.,
22 0286544 9 Camitene Kg .| Salix sp., Typha sp., Rubus sp., 26.03.2017
4556806 Pe 2OYU | smilax excelsa
MevKkii
Carpinus betilus, Fagus orientalis,
36T A2:Sakarya Quercus sp., Ruscus aculeatus,
23 0288541 12 Acarl'ar Longo“z Daphne pontica, Rubus sp., Smilax 26.03.2017
4555820 Camitepe k¢yli | excelsa, Crataegys sp., Scilla sp.,
Giiney kesimleri | Trachystemeo orientalis (L.) G.
Don
36T Fraxinus sp., Populus sp., Alnus
2 0288555 9 A2:Sakarya glutinosa, Q_uercus sp., Smilax 27 03.2017
Acarlar Longoz | excelsa, Periploca graeca, Rubus
4555712
sp., Typha sp.
36T . Fraxinus sp., Salix sp., Juncus sp.,
25 | 0291545 12 Aéfl.z?rallfz;yaoz Typha sp., Rubus sp., Smilax 27.03.2017
4555512 g excelsa
3. Bulgular Floristik Liste
Arastirma alanindan toplanan 70 cigerotu MARCHANTIOPHYTA Stotler & Crand.-
Orneginin teshis edilmesi sonucunda Stotl.

Marchantiophyta boliimiinden 12 familya ait, 13
cins ve bu cinslere ait 18 tiir tespit edilmistir.
Tespit edilen tiirler mikroskop fotograflar: ile
birlikte; tlizerinden alindig1 substrat, istasyon
numaralari, toplayict numarasit ile birlikte
verilmistir.  Henderson  (1961)  kareleme
sistemine gore A2 karesi i¢in yeni olan tiirler *
isareti ile gosterilmistir.

A Vo ' L AE '
Sekil 6. Riccia fluitans’in dogal ortamindaki goriiniimii

MARCHANTIOPSIDA Gonquist, Takht & W.
Zimm.

MARCHANTIALES Limpr.

Ricciaceae Rchb.

1. *Riccia fluitans L.

5. istasyon; ¢camur {izeri, SS1001
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2. *Riccia nigrella DC.
24, istasyon; i toprak iizeri, SS1002
s 53

3. *Riccia sorocarpa Bisch.
24. istasyon; nemli toprak tizeri, SS1010

.“ "

Cc

VA
\ ~

Sekil 8. Riccia soracarpa; a. Bitkinin dogal ortamdaki goriintiisii, b. 'i"allus enine kesiti, c. ve d. Spor
tetratlari
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PORELLALES Schljakov

Porellaceae Cavers nom. conserv.

4. Porella platyphylla (L.) Pfeiff.

1, 5, 14. istasyonlar; Fraxinus angustifolia
govde-Fagus orientalis kok tizeri, SS1006

Frullaniaceae Lorch

5. Frullania dilatata (L.) Dumort.

1, 2, 5, 14, 17 istasyon; Fraxinus angustifolia-
Quercus sp.-Fagus orientalis gdvde iizeri,
SS1005

Radulaceae Miill. Frib.

6. Radula complanata (L.) Dumort.

1, 2, 14, 17, 22. istasyonlar, Fagus orientalis-
Fraxinus angustifolia-6li aga¢ kiitliigii {izeri,
SS1015

Lejeuneaceae Cavers

7. Lejeunea cavifolia (Ehrh.) Lindb.

2, 14, 15. istasyonlar; Ciirlimiis kiitiik-Fagus
orientalis govde-Quercus sp. govde lizeri,
SS1008

METZGERIALES Chalaud
Metzgeriaceae H. Klinggr.
8. Metzgeria furcata (L.) Corda

1, 2, 6, 17. istasyonlar; Quercus sp.-Carpinus
betilus-Fraxinus angustifolia-Fagus orientalis
gbvde iizeri, SS1007

JUNGERMANNIALES H. Klinggr.
Jungermanniaceae Rchb.

9. Jungermannia gracillima Sm.

8, istasyon, toprak tizeri, SS1011

Calypogeiaceae Arnell

10. Calypogeia fissa (L.) Raddi

10, 12, 14. istasyonlar; nemli toprak {izeri,
SS1014

Lophocoleaceae Vanden Berghen

11. Lophocolea bidentata (L.) Dumort.

14. istasyon; nemli toprak-agagc tizeri, SS1019
12. Lophocolea heterophylla (Schrad.) Dumort.
14, 22. Istasyonlar; 6lii agac kiitiigii-nemli toprak
uizeri, SS 1016

13. Chiloscyphus pallascens (Ehrh.) Dumort.

14. istasyon; dere yatagi-nemli toprak iizeri,
SS1003

Cephaloziaceae Mig.

14. Cephalozia bicuspidata (L.) Dumort

12. istasyon; toprak tizeri, SS1018

15. *Cephalozia ambigua C. Massal.

14, 15. istasyon; nemli toprak iizeri, SS1017

Sekil 9. Cephalozia ambigua; a. Bitkinin dogal ortamindaki goriintimii, b. Bitkinin genel goériintiisi, c.
Yaprak hiicreleri, d. Yaprak

FOSSOMBRONIALES Schljakov
Fossombroniaceae Hazsl. nom. conserv.

16. Fossombronia angulosa (Dicks.) Raddi
13, 14. istasyonlar; nemli toprak iizeri, SS1004
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17. *Fossombronia husnotii Corb.
22, 24. istasyonlar; nemli toprak iizeri, SS1009

Sekil 10. Fossombronia husnotii; a. Bitkinin dogal ortamindaki gOriintiisii, b. Yapraklarin genel
goriiniimil, c. Elater, d. Spor, e. Rizoid

Scapaniaceae Mig.
18. Scapania nemorea (L.) Grolle
14. istasyon; nemli toprak tizeri, SS1013

3. Tartisma ve Sonug

Alandan toplanan 70 cigerotu Orneginin
teshislerinin yapilmast sonucunda 18 tiir tespit
edilmistir. Listede tek yildiz (*) ile isaretlenen
Riccia sorocarpa Bisch., Riccia fluitans L.,
Riccia nigrella DC., Cephalozia ambigua C.

Henderson (1961) kareleme sistemine gore A2
karesi i¢in yeni kayittir (Kegeli ve Cetin, 2006;
Ozenoglu Kiremit ve Kegeli, 2009).

Arastirma alaninda bulunan tiirlerin familyalara
gore dagilimi Tablo 2°de verilmistir. Arastirma
alaninda bulunan tirlerin familyalara gore
dagilim1 Tablo 2’de, habitat tiirlerine gore takson
sayilar1 ve toplam takson sayilarina oranlar1 da

Massal., Fossombronia  husnotii Corb. Sekil 8’de verilmistir.
Tablo 2. Taksonlarin familyalara gore dagilimi ve takson sayilari
Familya Bulundurdugu takson sayisi Toplam takson sayisina orani (%)
Ricciaceae 3 16,6
Lophocoleaceae 3 16,6
Fossombroniaceae 2 11,1
Cephaloziaceae 2 11,1
Scapaniaceae 1 5,5
Porellaceae 1 5,5
Frullaniaceae 1 5,5
Lejeuneaceae 1 5,5
Metzgeriaceae 1 5,5
Radulaceae 1 5,5
Calypogeiaceae 1 5,5
Jungermanniaceae 1 5,5
Toplam 18 100
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Sekil 11. Genel olarak habitat tiirlerine gore takson sayilar1 ve toplam takson sayilarina oranlari (%

Degerleri)
Acarlar Golii Longoz Ormani’ninda yapmis ve ark., 2012; Alatas ve Uyar, 2015; Oren ve
oldufumuz bu ¢alismanin sonuglart A2 karesi ark., 2015 calismalariyla kiyaslanmigtir (Tablo
igerisinde yer alan; Cangiil ve Ezer, 2010; Oren 3).

Tablo 3. Aragtirma alninda bulunan cigerotlarinin, yakin ¢evredeki yapilmig bazi calismalarla familya
diizeyinde karsilastirilmasi (Tk. S.: Takson say1s1)

Toplam Takson 19 21 12 55 23
Sayis1

Familya TSk % -I:Sk % TSk % -I:Sk % TSk %
Ricciaceae 3 16,6 - - 1 1833 1 1.81 - -
Lophocoleaceae 3 16,6 1 4.76 - - 4 7.27 - -
Fossombroniaceae 2 11,1 - - 1 |833] 2 3.63 1 45
Cephaloziaceae 2 11,1 2 9.52 - - 2 3.63 1 4.5
Scapaniaceae 1 55 - - - - 8 14.54 - -
Frullaniaceae 1 55 3 14.28 - - 3 5.45 2 8.7
Calypogeiaceae 1 5,9 - - - - 1 1.81 1 45
Metzgeriaceae 1 5,9 1 4.76 - - 3 | 545 1 45
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Tablo 3’e bakildigi zaman 3’er taksona sahip
Ricciaceae ve Lophocoleaceae familyalarinin %
16,6’lik bir oranla ilk sirada yer aldig
goriilmektedir. Bu iki familyanin ardindan %
11,1’lik oranla Cephaloziaceae ve
Fossombroniaceae familyalar1 2’ser taksonla
siray1 takip etmistir. En yiiksek ylizdelere sahip
bu familyalarin diginda kalan tiim familyalar ise
1’er takson ve % 5,5’lik oranlarla listeyi devam
ettirmektedir. ~ “Alatas ve  Uyar 20157
caligmasinda 3 takson ve %14,28 oranla
Frullaniaceae familyasi, “Oren ve ark., 2015”
calismasinda 1’er takson ve %8,3’liikk oranla
Ricciaceae ve Fossombroniaceae familyalari,
“Oren vd. 2012” calismasinda 8 takson ve
%14,54 takson orani ile Scapaniaceae familyasi
ve “Cangiil ve Ezer (2010)” ¢alismasinda ise 2
takson ve % 8,7 takson orani ile Frullaniaceae
familyas1 ilk siwrada yer almaktadir. Calisma
alanlariin ~ iklimi ve ekosistemi  dikkate
alindiginda bu sonuglarin elde edilmis olmasi
normaldir.

Tablo 3’teki karsilastirmaya bakilacak olursa,
Acarlar Golii Longoz Ormani (tez) bulgularinda
Ricciaceae familyasinin, igerdigi % 16,6’lik
takson orant ile ilk siralarda yer aldigi
goriilmektedir.  Cizelgede  verilen  diger
calismalarda Ricciaceae familyasinin oraninin
nispeten daha diisiik oldugu goriilmiistiir. Bunun
en Onemli sebeplerinden birisi, Acarlar Golil
Longoz Ormam c¢alisma alaninin bu tiirler
bakimindan detayli incelenmis olmasi ve bu
tirlerin gereksinimine yanit verecek diizeyde
ekosistem tiplerini igeriyor olmasidir. Riccia
tirlerinin  gametofitlerinin ortalama 5-6 mm
capindan 10-15 mm ¢apina kadar olmasi; arazide
bulundugu substrattaki briyofitler ve diger
bitkiler tarafindan maskelenebilmesi,
goriinebilirligi bakimindan zorluklar
olusturabilmektedir ve bundan dolay1 arazi
caligmalar1 esnasinda farkedilmesi zor olan tiirler
arasindadir. Ayrica Ricciaceae familyas: kapali
ve stk orman altlarindan ziyade, g¢ogunlukla
orman acgikliklari, caliik-makilik alanlarla
birlikte, yer yer cayirhk ve disik egimli
alanlarda goriilmektedir. Tez ¢alisma alaninin da
buna elverisli ekosistemler iceriyor olmasi
sebebiyle ¢izelgedeki karsilagtirilan  diger
alanlara oranla takson sayis1 fazladur.

Yine igerdigi %16,6’lik takson orant ile tezde ilk
siralarda bulunan Lophocoleaceae familyasinin
takson sayisinin fazla olmasi alanin longoz
ormani Ozelligi ile agiklanabilir. Orman
icerisinde yaslanmis olan bazi agaglarin yer yer
devrilmesi sonucunda, tez alaninda ¢iirlimekte
olan agag kiitiiklerine bol miktarda rastlanmigtir.

D1s miidahalenin de olmamasi &zellikle bu tiir
substratlar  iizerinde  gelisen  Lophocolea
heterophylla  tiirli  i¢in  elverigli  ortam
saglamustir. Lophocolea bidentata ise genellikle
organik madde miktar1 fazla olan nemli topraklar
iizerinde gelismekte olup, tez alaninda da bu tip
ekosistemler olduk¢a yaygindir. Su seviyesinde
mevsimsel ylikselmeler ve algalmalar oldugu igin
yaprak doken bitkilerin diplerindeki toprakta
organik madde miktar1 artmakta ve bu da
Lophocolea bidentata tiirline uygun ortami
saglamaktadir. Lophocoleaceae familyasinin tez
alanindaki diger iyesi olan Chiloscyphus
pallescens ise genellikle hareketli kiigiik
akarsularin kiyilar1 olmak {izere yer yer de gol
kenarinda suya gomiili veya yar1 batik olarak
islak kayalar veya zemin ¢amuru iizerinde
gozlemlenmistir. Karsilagtirma ¢izelgesindeki
diger alanlarda bu tiirden habitatlarin nispeten
daha az oldugu soylenebilir.

Tablo 3’teki tez bulgularinda Fossombroniaceae
familyasi, icerdigi % 11,1’lik takson orani ile
yine ilk siralarda yer almaktadir. Bu familya
iyeleri de Ricciaceae familyasindaki tiirlerinin
tercih ettikleri habitat tiplerinde gelismektedir ve
yine Riccia tiirleri gibi kii¢iik olmalarindan
dolay1, bulunduklari zeminde farkedilmesi zor
olan tiirlerdir. Cizelgede karsilastirildiklar: diger
alanlara oranla tez alan1 bu familya iiyelerinin
tercih ettikleri yagam ortamina daha uygun
ekosistemleri igermektedir.

Tezde % 11,1°lik takson oramiyla temsil edilen
Scapaniaceae familyast g¢ogunlukla orman igi
akarsu ekosistemi ve dere kenarlarinda bulunur.
Tez alan1 kayalik zeminli akarsu ekosistemi
bakimindan zengin degildir. Bu sebeple tezdeki
takson sayisit ve orani, ¢izelgede yer alan ve bu
tip ekosistemler bakimindan nispeten daha
zengin olan alanlarla karsilastirildiginda daha
diisiik ¢ikmustir.

Sonug olarak bu g¢alisma, Acarlar Goli Longoz
Ormant’nda cigerotu floras: bakimindan yapilmis
detayl1 ilk ¢alisma olmasi bakimindan 6nemlidir.
Ayrica, Tirkiye Briyofit Florasma katkilar
saglayacagi ve gelecekte alana yakin diger
bolgelerde yapilacak olan g¢aligmalara rehberlik
edecegi diisliniilmektedir.

Tesekkiir

Bu calisma, ilk yazarin yiiksek lisans tezinden
iiretilmis olup, TUBITAK tarafindan 1157364
No’lu  proje ile  desteklenmistir.  Arazi
calismalarimiz esnasinda bizden yardimlarini
esirgemeyen Dr. Ogr. Uyesi Serhat URSAVAS’a
tesekkiir ederiz.
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Anatolian Briyoloji Dergisinin Kapsami

Anadolu Briyoloji Dergisi, karayosunu, cigerotlar1 ve boynuzsu cigerotlar: ile ilgili degisik alanlarda yapilan,
morfolojik, mikroskobik yapilari, biyolojik ¢esitlilik, koruma, biyoteknoloji, ¢evre diizenleme, tehlike altindaki tiirler,
tehlike altindaki habitatlari, sistematik, vejetasyon, ekoloji, biyocografya, genetik ve tiim briyofitler arasindaki
iliskileri konu alan orijinal makaleleri yaymlar. Tanimlayic1 ya da deneysel ve sonuglari net olarak belirlenmis
deneysel galismalar kabul edilir. Makale yazim dili Tiirkge veya Ingilizcedir. Yaymlanmak {izere gdnderilen yazi
orijinal, daha 6nce hicbir yerde yaymlanmamis olmali veya islem goriiyor olmamalidir. Yayinlanma yeri Tiirkiye’dir.
Bu dergi yilda iki say1 yaymlanir, erisime acik ve iicretsizdir.

Dergi yazim kurallarina uymayan veya derginin kapsami digindaki konulardan olusan makaleler hakem
degerlendirme siirecine girmeden reddedilir. Her makale igin, gerekli kurallara gore doldurulmus ve yazar veya
yazarlarin hepsi tarafindan imzalanmis olan Telif Hakki Devir Formu, makale yaymlanmadan dnce dergi editoriine
gonderilmelidir. Dergiye gonderilecek makaleler ve siireg ile ilgili her tiirlii yazismalar, dogrudan internet ortaminda
elektronik posta ile yapilmalidir. Dergi tiim milletlerdeki arastirmacilara agiktir. Makalelerin asagidaki sekilleri
dikkate almacaktir.

1.  Arastirma makaleleri: Briyofitlerin ¢esitli alanlarindaki 6zgilin aragtirma makaleleri degerlendirilecektir.

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

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

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

Yazar Rehberi
Makalenin hazirlanmasi

Stil ve bicim: Makale ¢ift satir aralig1 ve sayfanin her tarafindan 3 cm kenar boslugu birakilarak Times New Roman
formatinda yazilmalidir. Makalelerin her sayfasi baslik, kaynaklar, tablolar, vb. numaralandirilmalidir. Makalelerin
her sayfasi, satir numarast 1 ile baslamak kaydiyla numaralandirilir. Makaleler Ingilizce veya Tiirkce yazilabilir.
Anadili Ingilizce olmayan yazarlar icin; Bir dil editoriine veya akici bir sekilde Ingilizceyi konusabilen bir
meslektasindan yardim almalar1 tavsiye edilir. Kullanilan kelimelerde argo olmaksizin 6z ingilizce kullanilmalidir.
Uzun ciimle ve edilgen yapilardan kacinilmalidir. Eserin bilgisayar programi kullanilarak imla ve dilbilgisi
kurallarma uygun olup olmadig1 kontrol edilmelidir. Makalenin tamami Ingilizce (Amerikan) yazim kural ile tutarl
olmalidir.

Semboller, birimler ve kisaltmalar: Genel olarak dergi kurallari, Yazarlar i¢in CSE Kilavuzu, Editér ve Yo6netim
Kurulu, VA, ABD. ve Yaymecilar i¢in vb. bilimsel stil ve format kullanilmalidir. Eger %, p, n, or v gibi semboller
kullanilacaksa Word semboller meniisii kullanilarak eklenmelidir. Derece sembolleri (°), klavye {izerindeki o veya 0
kullanilarak degil semboller meniisii kullanilarak olusturulmalidir. Carpma sembolleri (x), harfi degil x sembolii
kullanilmalidir. Alansal ifadeler sayr ve birimler arasma (Or. 3 kg), yine aym sekilde numara ve matematik
sembolleri (+, -, x, =, <,>) arasina konulmalidir fakat say1 ve yiizde sembolleri kullanilacaksa Ingilizce makalelerde
rakamdan sonra yiizde isareti (Or. 45%) konulmalidir. Genellikle tiim sayilar (6r. “2 6nceki ¢aligmada”...) rakam
olarak verilmelidir. Litfen tiim ayrintilar ig¢in yukaridaki yazim kilavuzunu inceleyiniz. Tiim agiklamalar ve
kisaltmalar ilk gectigi yerde belirtilmelidir. Latince olan bazi terimler drnegin: 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 &zgiinliigiiniin tespit edilmesi amaciyla
iThenticate (Intihali Engelleme) Yazilim’inda tarama hizmeti kullanilmaktadir. iThenticate yazilinm aracihigi ile web
tizerinde ve diger kaynaklar iizerinde yaymlanmis makale ve dokiimanlar arasinda makale 6zgiinliik kontroli
yapilmaktadir. Yazarlar, http://www.ithenticate.com web adresini ziyaret ederek makalelerini dergimize
gondermeden Once 6zgiinliik kontrolii yapabilirler.

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



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

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

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

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

2.Materyal ve Metot

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

3. Bulgular
Istasyon bilgileri, bitki listesi, vb.

4. Tartiyma ve Sonug

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

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

Kaynaklar

Metin igerisinde kaynak belirtme, yazar veya yazarlarin soyadlar (virgiil) makalenin yayinlandig: tarih verilmelidir.
Omek: (Ursavas, 2014) veya (Ursavas ve Kegeli, 2014). Eger atif ciimle basinda verilecekse sadece tarih parantez
icerisinde verilmelidir. Ornek: “Ursavas (2012)’ye gore...”. U¢ ve daha fazla yazarlarin atiflar1 icin; ilk yazarin
soyad1 ve devanunda ve ark., (italik degil) kullamlir. Ornek: (Abay ve ark., 2002). Ayni yazarm aym yil igerisinde
birden fazla kaynagi varsa, liitfen yilsonuna a, b, c, gibi harf ekleyin: (Kegeli ve ark., 2002a, 2002b). Kaynaklar
kronolojik olarak siralanip kaynaklar noktali virgiil ile ayrilmahidir: (Abay, 2000; Kegceli ve ark., 2003; Ursavas ve
Oren, 2012). Web sitesi atiflari (URL1, URL?2, ...) olmahdir. Kisisel iletisim ile yaymlanmanus herhangi bir veriyi
kaynak olarak kullanmayin ancak metin igerisinde (parantez igerisinde) verilebilir. Ingilizce dili diginda yayinlanan
bir makaleniz varsa makalenin Ingilizce bashig verilmeli, parantez ierisinde (Tiirk¢e makale, 6zet Ingilizce) gibi bir
aciklama ile belirtilmelidir. Eger yaymlanan makalenin Ingilizce bir baslig1 yoksa sadece orijinal baslik verilmeli
ceviri yapilmamalidir. Kaynaklar numaralandirilmadan metnin sonunda alfabetik olarak listelenmis olmalidir.
Makalenin yazarlarinin 10 ve asagisi tiimil verilmelidir, 10 yazardan fazla makalelerde ilk 10 yazar verilip geri kalan
yazarlar igin ve ark., yazilmalidir. Makalede kaynaklar listesinde verilen yazarlarin adlari yaziliglarinin ve yaym
yillarinin makale igerisindeki metin ile ayni olup olmadiginin dikkatlice kontroliinii yapiniz. Kaynaklara agagidaki
formatta yazilmalidir: (Liitfen harf ve noktalamaya dikkat edelim):

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

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

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

Metin igerisindeki tiim sekil ve tablolarda atiflar ardigik olarak numaralandirilmahidir. 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 ¢6ziniirligi 118 piksel/cm den az ve 16 cm genisliginden fazla olmamalidir. Resimler 1200 dpi
¢oziiniirlikkte taranmis ve jpeg veya tiff formatinda olmalidir.

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

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

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

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

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

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

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

veya

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