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Karz Dagi (Tatvan-Bitlis) ve Cevresinde
Belirlenen Makrofunguslar

Cemil SADULLAHOGLU*!, Yusuf UZUN?

*Sorumlu yazar: csadullahoglu@yandex.com

"Van Yiizinci Yil Universitesi, Fen Fakiiltesi, Biyoloji Balimii
Orcid No: 0000-0002-0442-9045 /csadullahoglu@yandex.com

2Van Yuzinci Yil Universitesi, Eczacilik Fakiiltesi, Meslek Bilimleri Bélimii
Orcid No: 0000-0002-0537-4517 / yusufuzun2004@yahoo.com

Oz: Bu galisma, 2010-2012 yillari arasinda Bitlis ili Tatvan ilgesi sinirlari icerisinde yer alan
Karz Dagi ve gevresinde dogal olarak yetisen makrofungus érnekleri Gzerinde yapilmistir. Arazi
ve laboratuvar ¢alismalari sonucunda Leotiomycetes, Pezizomycetes ve Agaricomycetes siniflari
icinde yer alan 8 takim ve 28 familyaya ait toplam 95 makrofungus tiri tespit edilmistir. Bunlarin
401 yenen, 45'i yenmeyen ve 10 tanesi de zehirlidir. Ayrica Meottomyces dissimulans (Berk. &
Broome) Vizzini. tirt Turkiye mikotasi igin cins seviyesinde yeni kayit olarak verilmistir

Anahtar kelimeler: Makrofungus ¢esitliligi, Yeni kayit, Karz Dagi, Tatvan, Bitlis.

Macrofungi Determined
in Karz Mountain (Tatvan-Bitlis) and Its Environs

Abstract: The present study was carried out on macrofungi naturally growing in Karz
Mountain (Tatvan) and its environs between the years of 2010 and 2012. According to field and
laboratory investigations, the total of 95 taxa belonging to 28 families and 8 ordos stated in
Leotiomycetes, Pezizomycetes and Agaricomycetes classis were identified. 40 of them are
edible, 45 of them are inedible, 10 of them are poisonous. Furthermore Meottomyces dissimulans
(Berk. & Broome) Vizzini. was given as a new record at genus level for Turkish mycota

Key words: Macrofungal diversity, New record, Karz Mountain, Tatvan, Bitlis.
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Arastirma Makalesi/Research Article
Doi: 10.30708. mantar.592611

Girig

Aragtirma alani Dogu Anadolu bdlgesinde yer alan
Bitlis ilinin Tatvan ilgesi sinirlari igerisinde yer almaktadir.
Karz (Garez) Dagi kuzeyinde Van Goélu, batisinda Bitlis,
kuzeybatisinda Tatvan, glineyinde Kavus Sahap Daglari
ve dogusunda Alacabik Dag ile gevrilmistir. Arastirma
sahasinda yerlesim alani olarak; Kigliksu (Kotum),
Yoncabasi, Obuz (Kemer), Guresgi (Sapur) ve Yayalar
koyleri yer almaktadir (Sekil 1).

Aragtirma alani iran-Turan fitocografik bélgesi
icerisinde yer almaktadir. Bu nedenle bélgede iran-Turan
fitocografik bélgesinin tipik bitki 6rtiisii olan step alanlari
hakim durumdadir. Step alanlarin digsinda, kayallk,
cayirlik, dere kenari, yol kenari gibi habitatlara ait bitkiler
yayilis gOstermektedir. Yine arastirma yoresinde yer yer
Quercus sp., Populus sp. ve Juniperus sp. cinslerine ait
agagclar yayilig gostermektedir.

150 yih agkin bir siredir TUrkiye makrofunguslari
tizerine taksonomik arastirmalar yapilmaktadir. Ozellikle
son 30 yilda bu arastirmalar 6nemli bir sekilde artmis ve
sonuglar arastirmacilar tarafindan kontrol listeleri olarak
verilmistir (Dogan ve ark., 2005; Sesli ve Denchev, 2008).
Bu listelere her gegen yil yeni lokalite ve mantar tirleri
ilave edilmektedir. Ulkemiz mikobiyotasi (zerine
calismalar devam etmektedir. (Akcay, 2019, Dizkirici ve
ark., 2019; Uzun ve Kaya 2019a, 2019b; Keles, 2019;
Kalmer ve ark., 2019; Sesli ve Bandini, 2019; Alli ve
Dogan 2019; Cagh ve ark., 2019; Acar ve ark., 2019;
Akata ve Girkanh, 2018; Kaya ve Uzun, 2018;
Sadullahoglu ve Demirel, 2018; Uzun ve ark., 2017). Bu
calismanin amaci arastirma alani olarak secilen Karz
Dagi ve cevresinde dogal olarak yetisen makrofungus
cesitliliginin belilenmesinin yani sira yeni kayit ve
lokalitelerin tespit edilmesiyle Ulkemiz mikobiyotasina
katki saglamaktir.
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Materyal ve Metot

Bu c¢alismada Uzerinde c¢alisilan makrofungus
ornekleri 2010-2012 yillarinda Bitlis ilinin Tatvan ilge
sinirlari igerisinde yer alan Karz Dagi ve c¢evresindeki
koylerden, mantar gelismesinin uygun oldugu ilkbahar ve
sonbahar aylarinda, toplanmistir. Toplanan &rneklerin
morfolojik o6zellikleri arazide not edilerek 06rneklerin
teshisinde veri olarak kullaniimigtir. Ayrica toplanan
ornekler arazi sirasinda koylllere gosteriimis ve
yenilebilirlik durumlari hakkinda bilgi kaydedilmistir. Arazi
¢alismalari sonucunda araziden Van Mikoloji Arastirma
Laboratuvari (VANF)'na taginan mantar drnekleri, gerekli
mikolojik teknikler uygulanarak kurutulmus ve spor
baskisina uygun olan érneklerin spor baskilari alinmistir.
Mikroskobik yapilarin incelenmesi ve spor boyutlarinin

Olcimu igin Leica DM500 1sik mikroskobu, mikroskoba
bagh Leica ICC50 HD kamera ve laboratuvar
bilgisayarina yuklenmis Leica LAS EZ (versiyon 3.0)
yazilimi kullanilmistir.  Mikroskobik yapilardaki renk
degisimlerini inceleyebilmek ve yine bazi mikroskobik
yapilarin daha net géruntilenmesini saglayabilmek igin
KOH, distile su, IKI, Congo kirmizisi ve Melzer ayiraci gibi
cesitli  kimyasal maddeler kullaniimisgtir. Arazi ve
laboratuvar galismalari sonucunda elde edilen veriler ilgili
literatdrler (Phillips, 1981; Moser, 1983; Buczacki, 1989;
Bresinsky ve Besl, 1990; Ellis ve Ellis, 1990; Breitenbach
ve Kranzlin, 1986, 1991, 1995, 2000; Jordan, 1995;
Kranzlin, 2005; Noordeloos, 2011; Buczacki ve ark.,
2012; Halama ve Rutkowski, 2016) ile karsilastirilarak
Orneklerin teshisi yapilmistir.
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Sekil 1. Arastirma y6resinin haritasi
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Bulgular / Results

Bu calisma Karz Dagi (Tatvan/Bitlis) ve ¢evresinde
dogal olarak yetisen makrofunguslarin tespit edilmesi
amaci ile  yapilmistir. Teshis  edilen  tarler
http://indexfungorum.org ve http://www.mycobank.org
veri tabanlarina goére sistematik olarak dizilmistir.

Ascomycota

Leotiomycetes

Helotiales

Helotiaceae Rehm

1. Hymenoscyphus herbarum (Pers.) Dennis, Utrica
sp., bitki kalintisi Gzeri, Karz dagi kuzey yamaci, Kigtiksu
koyl, 38° 26'416"K, 42° 19'577"D, 1820 m, 07.11.2012.
S. 311.

Pezizomycetes O.E. Erikss. & Winka

Pezizales

Helvellaceae Fr.

2. Helvella acetabulum (L.) Quél., Quercus sp. agaglari
altl, 38° 26'675"K, 42° 18'906"D, 1759 m, 04.06.2011; 38°
26'777"K, 42° 18'739"D, 1788 m, 04.06.2011. S. 164,
174.

Morchellaceae Rchb.

3. Morchella angusticeps Peck, Populus sp., agaglari
altl, Obuz koyu, 38° 26'802"K, 42° 22'613"D, 1829 m,
24.04.2010. S. 4

4. Morchella esculenta (L.) Pers., Cayirhk alan, dere
kenari, Yoncabasi kdyl yaylasi, Karz Dagi, 38° 26'372"K,
42° 20'932"D, 1801 m, 24.05.2011. S. 149.

5. Verpa bohemica (Krombh.) J. Schrét., Cayirlik alan,
dag etegi, Obuz kdyu, 38° 26'802"K, 42° 22'613"D, 1829
m, 24.04.2010; Cayirlik, dere kenari, Yayalar kdyu, Karz
Dagi, 38° 19'701"K, 42° 18'964"D 1992 m, 08.05.2011.
S.7,102.

Pezizaceae Dumort.

6. Pachyella celtica (Boud.) Haffner, Populus sp.
agagclan alti, Glresci kdyu, 38° 26'744"K, 42° 23'951"D,
1812, 01.06.2012. S. 260.

7. Peziza cerea Sowerbyex Fr., Quercus sp. agaclar alti,
toprak Uzeri, Guresgi koyu, 38° 26'875"K, 42° 23'992",
1870 m, 11.06.2011. S. 204.

8. Peziza phyllogena Cooke, Populus sp. agaclik alani,
dere kenari, Guresci kdyu, Karz Dagi etegi, 38° 26'875"K,
42° 23'992", 1865 m, 11.06.2011. S. 214.
Rutstroemiaceae Holst-Jensen, L.M. Kohn & T.
Schumach.

9. Rutstroemia firma (Pers.) P. Karst.,, Quercus sp.
agaclar alti, Kiigliksu koyi, Karz dagi kuzey yamaci, 38°
26.408'K, 42° 19.518'D, 1815 m, 07.11.2012. S.292.
Basidiomycota

Agaricomycetes

Agaricales

Agaricaceae Chevall.

10. Agaricus arvensis Schaeff., cayirlik alan, Glresci
Koyl, 38° 26'744"K, 42° 23'951"D, 1865m, 01.06.2012.
S. 256.

11. Agaricus augustus Fr., Quercus sp ormani agikligi,
Kigiksu koyu, 38° 26'407"K, 42° 19'468"D, 1800 m,
24.10.2010. S. 39.

12. Agaricus campestris L., cayirlik, Yoncabasi koyl
yaylasi, 38° 23'970"K, 42° 22'468"D, 2240 m, 24.05.2011.
S. 136.

13. Bovista pila Berk. & M.A. Curtis, cayirlik, dag etedi,
Kiguksu koyu, 38° 26'407"K, 42° 19'468"D, 1800 m,
24.10.2010. S. 55.

14. Bovista plumbea Pers., cayirlik, Karakol karsisi,
Kuglksu koyu, 38° 26'614"K, 42° 18'975"D, 1754 m,
04.06.2011. S. 153.

15. Calvatia cyathiformis (Bosc) Morgan, Quercus sp.
orman acikhidl, Kiglksu koyl, Karz dadi etegi, 38°
26'416"K, 42° 19'577"D, 1826 m, 24.10.2010. S. 61.

16. Coprinus comatus (O.F. Mull.) Pers., Cayirlik, Obuz
koyu, 38° 26'686"K, 42° 22'697"D, 1879 m, 24.04.2010.
S.9.

17. Lepiota erminea (Fr.) P. Kumm. cayirlik, Karz Dagi
eteg@i, Obuz koyu, 38° 26'693"K, 42° 22'681"D, 1879m,
24.04.2010; cayirlik, Yoncabasi koéyu vyaylasi, 38°
23'784"K, 42° 21'960"D, 2109 m 24.05.2011; 38°
23'970"K, 42° 22'468"D, 2128 m, 24.05.2011. S. 8, 120,
146.

18. Lycoperdon molle Pers., karisik agaclik alan,
(Quercus sp. Populus sp.) Karz Dagi etedi, Yoncabasi
koyu, 38° 26'578"K, 42° 20'841"D, 1769 m, 11.06.2011.
S. 239.

19. Lycoperdon lividum Pers., Cayirlik, Kigiuksu koyd,
Karz Dagi etegi, 38° 26' 564"K, 42° 19'942"D, 1767 m,
24.10.2010. S. 94.

20. Lycoperdon utriforme Bull., cayirlik, Karz Dagi
yamaci, Obuz koyi, 38° 26'043"K, 42° 23'203"D, 2140 m,
02.10.2010; gayirlik, Karz Dag! etegi, Kiguksu koyu, 38°
26' 564"K, 42° 19'942"D, 1767 m, 24.10.2010. S. 22, 86.
21. Macrolepiota excoriata (Schaeff.), Karigik agacghk
alan (Quercus sp. Populus sp.), dag etegi, Obuz kdéyd,
38° 26'469"K, 42° 22'413"D, 2053 m, 02.10.2010. S. 27.
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22. Macrolepiota mastoidea (Fr.) Singer, Populus sp.
agaclar alti, Kiglksu koyl, Karz Dagi etegi, 38°
26'564"K, 42° 19'942"D, 1767 m, 24.10.2010. S. 87.
Amanitaceae R. Heim ex Pouzar

23. Amanita nivalis Grev., Populus sp. agagclari alti,
Glresgi koyl, 38° 26'744"K, 42° 23'951"D, 1858,
11.06.2011. S. 220, 222, 223.

Bolbitiaceae Singer

24. Bolbitius titubans (Bull.) Fr., ¢ayirlik, Yoncabasgi
kdyu vyaylasi, 38° 23'970"K, 42° 22'468"D, 2128 m,
24.05.2011. S.141.

25. Conocybe apala (Fr.) Arnolds, gayirlik alan, Karakol
karsisi, KiglUksu koyu, 38° 26'614"K, 42° 18'975"D, 1754
m, 04.06.2011; Karisik agacghk alan (Quercus sp.,
Populus sp.), yol kenari, Yoncabasi koyi-Kigiksu koyl
arasli, 38° 26'848"K, 42° 20'111"D, 1749 m, 04.06.2011.
S. 152, 179.

26. Conocybe aporos Kits van Wav., gayirlik, Karz Dagi
etegi, Obuz koyu, 38° 26'502"K, 42° 22'645"D, 1985 m,
24.04.2010. S. 15.

27. Conocybe blattaria (Fr.) Kihner, Curimus bitki
kalintilari (Quercus sp. Populus sp.) Gzeri, Obuz kdyu,
Karz Dagi etegi, 38° 26'502"K, 42° 22'644"D, 1983
m,24.04.2010. S. 14.

28. Conocybe macrocephala Kiihner ex Singer, cayirlik
alan, Guresci kdyu, 38° 26'614"K, 42° 18'975"D, 1754 m,
04.06.2011. S. 154.

29. Conocybe siennophylla (Berk. & Broome) Singer,
cayirlik, Karz Dagi etegi, Obuz kdyu, 38° 26'407"K, 42°
19'468"D, 1800 m, 24.10.2010. S. 51.

30. Conocybe tenera (Schaeff.) Fayod, cayirlk,
Yoncabasi kdyl yaylasi, 38° 23'784"K, 42° 21'960"D,
2109 m 24.05.2011. S. 131.

Cortinariaceae R. Heim ex Pouz

31. Cortinarius evernius (Fr.) Fr., karisik agaclik alan
(Quercus sp. Populus sp.), Obuz kdyl, Karz dagi yamaci,
38° 26.652'K, 42° 22.495'D, 1894 m, 07.11.2012, S, 355.
32.Meottomyces dissimulans (Berk. & Broome) Vizzini.
Sapka: 6-30 mm g¢apinda, konvex, kenarlara dogru hafif
ice dogru cukurlasir, ylzeyi vyapigkanimsi sapka
merkezine kadar ince gizgili, gen¢ mantarlarda koyu
kahverengi, olgun mantarlarda nispeten grimsi, sari-
kahverengi renge dbéner ve kurudugunda gittikce
soluklasir. Kenarlar beyazimsi renkte, simuik gibi
yapiskan beyazimsi kiguk pulcuk kalntilar tasir, yari
saydam seklinde ¢izgilidir. Lameller: Genis¢ce adnat ya
da disli dekkurent, gengken beyaz, sonra soluk grimsi-
kahverengi daha sonra soluktan kararan grimsi-
kahverengi ve en sonunda da kenarlarinda ince yinimsu

yapl tagiyan soluk kahverengimsi renge doner. Sap: 15-
35x3-4 mm, silindirik tabana dogru hafifce bulplu ve
kalinlasan bir yapiya sahip, beyazdan soluk koyu sari-
sari, fibrilli bir annulus ya da annular zon tasir, annulusun
Ozellikle Ust yuzeyi genellikle pudramsi yapilar ile kapli,
alt tarafi daha ¢ok guimus beyazimsi renkte ince fibrilimsi
cizgili bir yapi tasir. Etli kisim: sapka ylzeyi ile ayni
renkte, 6zellikle sapka ve sap kenarlarina dogru gidildikge
renk biraz daha koyulasir. Tadi hogsa giden 6zellikle olup
kokusu belirsizdir. Sporlar: 7-9(10) x 4-6 um, elipsoid-
oblong, kenarlara dogru gidildikge badem seklinde incelir,
soluk kahverengimsi renkte olup ince kenarhdir. Spor
baskisi soluk sarimsi kahverenklidir. Bazidyum 18-
35(40)x5-9 ym, 4 sporlu, uca dogru siskin, silindirik, bazal
klamp baglantihdir. Keliyosistidler: 35-70(75)x7,5%11,5
um, ince duvarl, silindirik, hafifge topuz veya dizensiz
bikimli sekilde, bazen uca dogru siskin bir yapiya
sahiptir. Pleurosistidler: Yok. Habitat: Kavak ve mese
gibi yaprak doéken agalarin odun talasi, 6li dal veya
yapraklari Uzerinde  saprotrofik  olarak  yasar.
Bazidiyokarplar tek, gruplar veya kiimeler halinde yetisir.
Klguksu-Yoncabasi kéyl arasi, Karz Dagi kuzey yamaci,
Yaprak kalintisi Gzeri, karisik agaclik alan (Quercus sp.,
Populus sp.), 24.10.2010, 38° 26.416'K, 42° 19.577'D,
1826 m; 38° 26.455'K, 42° 19.833'D, 1842 m. S. 57, 81.

Hymenogastraceae

33. Hebeloma crustuliniforme (Bull.) Quél., Populus sp.
agaclar alti, Guresci Koyu, 38° 26'744"K, 42° 23'951"D,
1825, 01.06.2012. S. 261.

34. Hebeloma leucosarx P.D. Orton, cgayirlhk alan,
Yoncabasi kdyl yaylasi, 38° 23'784"K, 42° 21'960"D,
2109 m 24.05.2011. S. 130.

35. Hebeloma populinum Romagn, Populus sp. agaclari
alti, Guresci koyl, 38° 26'744"K, 42° 23'951"D, 1841m,
11.06.2011. S. 228.

36. Deconica merdicola (Huijsman) Noordel. Huijsman,
hayvan gubresi Uzeri, Karz Dagi, Yayalar koyu, 38°
19.732'K, 42° 18.789'D, 2011 m, 08.05.2011. S. 95.

37. Hypholoma fasciculare (Huds.) P. Kumm., Populus
sp. agac¢ kalintilari Uzeri, karakol karsisi, Kiguksu
koyl,38° 26'777"K, 42° 18'739"D, 1788 m, 04.06.2011;
Quercus sp. aga¢ kalintilari Uzeri, Glresgi koyu,38°
26'875"K, 42° 23'992", 1870 m, 11.06.2011. S. 181, 201.
38. Psilocybe coronilla (Bull.) Noordel., ¢ayirlik, Karz
Dagi etegi, Obuz kdyu, 38° 26'693"K, 42°22'681"D, 1879
m, 24.04.2010; gayirlik, Yayalar koyu, 38° 19'5692"K, 42°
18'075"D, 1934 m, 08.05.2011; cayirhk, Kuglksu koyu,
karakol karsisi, 38° 26'777"K, 42° 18'739"D, 1788 m,
04.06.2011, S. 11, 112, 167.
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A

Inocybaceae Jilich

39. Inocybe flocculosa Sacc, Populus sp. agaglan alti,
Karz Dagi etegi, Obuz koyu, 38° 26'625"K, 42° 22'467"D,
1788 m, 02.10.2010; Quercus sp. agaclari alti, karakol
karsisi, Kiigliksu kdyu, 38° 26'777"K, 42° 18'739"D, 1788
m, 04.06.2011; 38° 26'886"K, 42° 18'570"D, 1817 m,
04.06.2011. S. 35, 172, 187.

40. Inocybe rimosa (Bull.) P. Kumm., karigik agaclik alan
(Quercus sp.-Populus sp.), Obuz kdyl, 38° 26'625"K, 42°
22'467"D, 1759 m, 01.06.2012. S. 282.

41. Inocybe substellata Kihner, Karisik agacglk alan
(Quercus sp.-Populus sp.), toprak Ustl, Kiglksu koyd,
Karakol karsisi, 38° 26'675"K, 42° 18'906"D, 1759 m,
04.06.2011. S. 159.

Lyophyllaceae Jilich

42. Calocybe gambosa (Fr.) Donk, gayirlik, Yoncabasgi
kdyu, 38° 26'384"K, 42° 20'847"D, 1815 m, 08.05.2011.
S. 114.

Sekil 2. Meottomyces dissimulans a. Bazidiyokarp, b. Bazidiyosporlar c. Bazidyumlar d. Keliyosistidler

Marasmiaceae Roze ex Kihner

43. Marasmius oreades (Bolton) Fr., gayirlik, Yoncabasi
koyu yaylasi, 38° 19'592"K, 42° 18'075"D, 1934 m,
08.05.2011. S. 110.

44. Marasmius epiphyllus (Pers.) Fr., Quercus sp.
Populus sp. yaprak kalintilari tzeri, Karz dagi kuzey
yamaci, Kiguksu koyl, 38° 26.423'K, 42° 19.520'D, 1795
m, 07.11.2012. S. 313.

Mycenaceae Roze

45. Mycena aetites (Fr.) Quél. Quercus sp. Populus sp.
yaprak kalintilari Gzeri, karigik adaglik alan, Karz dagi
kuzey yamaci, Kuguksu koéyu, 38° 26'416"K, 42°
19'577"D, 1820 m, 07.11.2012. S. 305.

46. Mycena filopes (Bull.) P. Kumm., yanmis odun
katugu Gzeri, Yayalar kdyu, 38° 19.732'K, 42° 18.789'D,
2011 m, 08.05.2011. S. 98.

47. Mycena galericulata (Scop.) Gray, Quercus sp. agac
katugu Gzeri, Guresci kdyu, 38° 26.760'K, 42° 24.001'D,
1847 m, 01.06.2012. S. 265.
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Omphalotaceae

48. Gymnopus dryophilus (Bull.) Murrill, karigik agaclik
alan (Quercus sp.-Populus sp.), Kuguksu kdyu, karakol
karsisi 38° 26'675"K, 42° 18'906"D, 1759 m, 04.06.2011;
karisik agaclik alan (Quercus sp.-Populus sp.), Yoncasi
koyu-Kugiksu koyu arasi, anayol kenari, 38° 26'744"K,
42° 23'956"D, 1858 m, 04.06.2011. S. 161,196.

49. Gymnopus hariolorum (Bull.) Antonin, Halling &
Noordel., Querceus sp. yaprak kalintilar Gzeri, Kigluksu
koyu, Karz Dagi etegi, 38° 26'416"K, 42° 19'577"D, 1826
m, 24.10.2010; 38° 26'363"K, 42° 19'669"D, 1890 m,
24.10.2010. S. 60, 74.

50. Gymnopus ocior (Pers.) Antonin & Noordel.,
Quercus sp. agaglar alti, Kligtiiksu kdyl, Karz Dagi etedi,
38° 26'363"K, 42° 19'669"D, 1890 m, 24.10.2010; 38°
26'455"K, 42° 19'833"D, 1842 m, 24.10.2010. S. 68, 79.
51. Rhodocollybia maculata () (Alb. & Schwein.) Singer,
Quercus sp. agagclari alti, Glresci koyu, 38° 26'875"K, 42°
23'992", 1870 m, 11.06.2011. S. 207.

Pleurotaceae Kuhner

52. Pleurotus eryngii (DC.) Quél., Ferulae sp. kalintilari
Uzeri, Yoncabasl koyl vyaylasi, 38° 23'970"K, 42°
22'468"D, 2128 m, 24.05.2011. S. 139.

53. Pleurotus ostreatus (Jacq.) P. Kumm., Populus sp.
katuga Gzeri, Obuz koyl, 38° 26'240"K, 42° 22'637"D,
2059 m, 02.10.2010; Populus sp. kutugu Gzeri, Yayalar
koyu, 38° 19'7017K, 42° 18'964”D, 1982 m, 08.05.2011 S.
26. 107.

Pluteaceae Kotl. & Pouzar

54. Pluteus podospileus Sacc. & Cub., yanmis odun
kalintilari  Gzeri, Guresgi koyu, 38° 26'384"K, 42°
20'847"D, 1815 m, 08.05.2011. S. 115.

55. Volvopluteus gloiocephalus (DC.) Justo., Bitki
kalintilar Gzeri, Guresgi kdyu, 38° 26'875"K, 42° 23'992",
1870 m, 11.06.2011; cayirlik alan, Guresgi koyl, 38°
26'857K, 42° 23'580"D, 1828m, 11.06.2011. S. 199, 231.
Psathyrellaceae Vilgalys, Moncalvo & Redhead

56. Coprinellus callinus (M. Lange & A.H. Sm.) Vilgalys,
Hopple & Jacq. Johnson, Quercus sp. agag¢ kalintilari
Uzeri, Karz Dagi etegdi, Kuglksu koyu, 38° 26'407"K, 42°
19'468"D, 1805 m, 24.10.2010. S. 47.

57. Coprinellus disseminatus (Pers.) J.E. Lange, toprak
Uzeri, dere kenari, Obuz koyl, 38° 26'625"K, 42°
22'467"D, 1788 m, 02.10.2010. S. 34.

58. Coprinellus micaceus (Bull.) Vilgalys, Hopple &
Jacq. Johnson, Populus sp. kitagu tzeri, Yoncabagi kdyu
yaylasi, 38° 23'784"K, 42° 21'960"D, 2109 m 24.05.2011;
Populus sp. kutiga Gzeri, karakol karsisi, Kiguksu koyd,
38° 26'614"K, 42° 18'975"D, 1754 m, 04.06.2011; Salix

sp. katugu Uzeri, Guresci koyl, 38° 26'875"K, 42°
23'992", 1870 m, 11.06.2011. S. 128, 151, 200.

59. Coprinopsis atramentaria (Bull.) Redhead, gayirlik
alan, Karz Dagi etegi, Obuz kdyu, 38° 26'469"K, 42°
22'413"D, 2053 m, 02.10.2010. S. 31.

60. Coprinopsis lagopides (P. Karst.) Redhead, Vilgalys
& Moncalvo, Quercus sp. yaprak kalintilar Gzeri, Karz
dagi kuzey yamaci, 38° 26.423'K, 42° 19.520'D, 1795 m,
07.11.2012. S.309.

61. Coprinopsis marcescibilis (Britzelm.) Orstadius &
E. Larss., Quercus sp.-Populus sp. agag kalintilari Gzeri,
Klglksu koyld, Karz Dagi etegi, 38° 26'363"K, 42°
19'669"D, 1890 m, 24.10.2010; toprak uzeri, S. 75.

62. Parasola plicatilis (Curtis) Redhead, Vilgalys &
Hopple, c¢ayirhik alan, Yoncabasi koyu yaylasi, 38°
23'784"K, 42° 21'970"D, 2119 m 24.05.2011; Quercus
sp.-Populus sp. agacg kalintilari Gzeri, Glresgi koyd, 38°
26'875"K, 42° 23'992", 1870 m, 11.06.2011. S. 126, 203.
63. Psathyrella candolleana (Fr.) Maire, Populus sp.
koku Gzeri, Karz Dagi etegi, Kligliksu koyl, 38° 26' 564"K,
42° 19'942"D, 1767 m, 24.10.2010; Populus sp. koki
Uzeri, karakol karsisi, Kliciksu koyu, 38° 26'777"K, 42°
18'739"D, 1788 m, 04.06.2011; Populus sp. kitigu uzeri,
Glresci koyl, 38° 26'744"K, 42° 23'951"D, 1841m,
11.06.2011; S. 88, 162, 226.

64. Psathyrella murcida (Fr.) Kits van Wav., Quercus sp.
ve Populus sp. yaprak kalintilari Gzeri, Karz dagi kuzey
yamaci, Kiigliksu koyl, 38° 26.408'K, 42° 19.518'D, 1815
m, 07.11.2012. S.298.

65. Psathyrella potteri A.H. Sm., karisik agaclik alan
(Quercus sp. ve Populus sp.), Karz Dagi etegi, Kiguksu
koya, 38° 26'416"K, 42° 19'577"D, 1826 m, 07.11.2012.
S. 83.

66. Psathyrella prona (Fr.) Gillet, karisik agaclik alan
(Quercus sp. ve Populus sp.), Kiguksu kdyl, Karz dagi
kuzey yamaci, 38° 26.423'K, 42° 19.520'D, 1795 m,
07.11.2012, S. 307.

67. Psathyrella tephrophylla (Romagn.) M.M. Moser,
cayirlik alan, Yayalar kodyu, 38° 19'701"K, 42° 18'964"D
1992 m, 08.05.2011. S. 106.

Strophariaceae Singer & A.H. Sm.

68. Agrocybe paludosa (J.E. Lange) Kiihner & Romagn.
ex Bon, Quercus sp. agag kalintilari tizeri, Guresgi koyu,
38°26'578"K, 42° 20'841"D, 1850 m, 11.06.2011. S. 242.
69. Agrocybe pediades (Fr.) Fayod, cayirlik, dere
kenari, karakol karsisi, Kiiglksu koyu, 38° 26'675"K, 42°
18'906"D, 1759 m, 04.06.2011. S. 168.

70. Agrocybe praecox (Pers.) Fayod, Quercus sp.
agdaclari alti, karakol karsisi, Kiglksu koyu, 38° 26'777"K,
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42° 18'739"D, 1788 m, 04.06.2011; Populus sp. agaclari

alti, Guresci koyl, 38° 26'744"K, 42° 23'951"D, 1841m,
11.06.2011. S. 182, 229.

71. Leratiomyces squamosus (Pers.) Bridge &
Spooner, Quercus sp. ve Populus sp. yaprak kalintilari
lzeri, Karz Dag etegi, Kiglksu koyu, 38° 26'407"K, 42°
19'468"D, 1800 m, 24.10.2010; 38° 26.408'K, 42°
19.518D, 1815 m, 07.11.2012. S. 44. 289.

72. Pholiota aurivella (Batsch) P. Kumm., karigik agaclik
alan (Quercus sp. Populus sp.), Obuz kéyu, Karz dagi
kuzey yamaci, 38° 26.583'K, 42° 22.442'D, 1945 m,
07.11.2012, S. 339.

73. Pholiota squarrosa (Vahl) P. Kumm. Quercus sp.
agac goOvdesi Uzeri, Yoncabasi kdyl, 38° 26.608'K, 42°
20.851'D, 1763 m, 24.10.2010. S. 345.
Tricholomataceae R. Heimex Pouzar

74. Melanoleuca brevipes (Bull.) Pat., gayirlik alan, Karz
Dagi etegdi, Obuz kdyu, 38° 26'693"K, 42° 22'681"D, 1879
m, 24.04.2010; cayirhk, Karz Dagi, Yoncabasi kdyl
yaylasi, 38° 23'784"K, 42° 21'960"D, 2109 m 24.05.2011;
S. 6,134.

75. Melanoleuca cognata (Fr.) Konrad & Maubl., gayirlik
alan, Karz Dag ete@i, Obuz koyl, 38° 26'398"K, 42°
22'848"D, 1921 m, 24.04.2010. S. 18.

76. Melanoleuca exscissa (Fr.) Singer, cayirlik alan,
Yoncabasi kéyu yaylasi, 38° 23'784"K, 42° 21'960"D,
2109 m 24.05.2011. S. 118.

77. Melanoleuca paedida (Fr.) Kihner & Maire, Quercus
sp. ormani acikhgi, Karz Dagi etegi, Kuguksu koyu, 38°
26'455"K, 42° 19'833"D, 1842 m, 24.10.2010. S. 85.

78. Melanoleuca strictipes (P. Karst.) Jul. Schaff.,
cayirlik, Karz Dagi, Yayalar kdyu, 38° 19'701"K, 42°
18'964"D 1992 m, 08.05.2011. S. 103.

79. Melanoleuca subalpina (Britzelm.) Bresinsky &
Stangl, cayirlik, Yoncabagi kdyl yaylasi, 38° 23'784"K,
42° 21'960"D, 2109 m 24.05.2011. S. 116.

80. Melanoleuca substrictipes Kihner, cayirlik alan,
Karz Dagi, Yayalar kdyl, 38° 19.732'K, 42° 18.789'D,
2011 m, 08.05.2011. S. 96.

81. Tricholoma scalpturatum (Fr.) Quél., karisik agachk
alan (Quercus sp. Populus sp.), Obuz kéyu, 38° 26'625"K,
42° 22'467"D, 1750 m, 01.06.2012. S. 275.

Tubariaceae Vizzini

82. Tubaria conspersa (Pers.) Fayod, Quercus sp.
kalintilari  Uzeri, bahgelik alan, Yoncabasi koyu, 38°
26'372"K, 42° 20'932"D, 1801 m, 24.05.2011; 38°
26'455"K, 42° 19'833"D, 1842 m, 24.10.2010. S, 57, 84.
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83. Tubaria furfuracea (Pers.) Gillet, Quercus sp.
agaclan alti, Karz Dagdi ete@i, Kiglksu koyl, 38°
26'407"K, 42° 19'468"D, 1800 m, 24.10.2010, S. 40.

84. Tubaria romagnesiana Arnolds, Quercus sp. agag
kalintilari  Gzeri, orman kenari, Yayalar koyu, 38°
19.732'K, 42° 18.789'D, 2011 m, 08.05.2011. S. 100.
Boletales

Boletaceae Chevall.

85. Suillellus rhodoxanthus (Krombh.) Blanco-Dios,
Karisik agacglhk alan (Quercus sp. ve Populus sp.),
Giresci koyu, 38° 26'744"K, 42° 23'951"D, 1585 m,
11.06.2011. S. 225.

86. Leccinum aurantiacum (Bull.) Gray, Populus sp.
agagclari alti, Guresci koyu, 38° 26'744"K, 42° 23'951"D,
1852m, 11.06.2011. S. 227.

87. Leccinum scabrum (Bull.) Gray, Populus sp.
agagclar alti, Guresci koyu, 38° 26'744"K, 42° 23'951"D,
1851m, 01.06.2012. S. 249,250.

Paxillaceae Lotsy

88. Paxillus involutus (Batsch) Fr., Populus sp. agaglari
alt, Karz Dagi ete@i, Obuz koyil, 38° 26'469"K, 42°
22'413"D, 2053 m, 02.10.2010; Guresci koyu, Populus
sp. agaclan alti, 38° 26'578"K, 42° 20'841"D, 1850 m,
11.06.2011, S. 30, 244.

Geastrales

Geastraceae Corda

89. Geastrum triplex Jungh, Quercus sp. agag kalintilar
Uzeri, Karz Dag etegi, Kuglksu koyu, 38° 26'455"K, 42°
19'833"D, 1842 m, 24.10.2010. S. 78.
Hymenochaetales

Hymenochaetaceae Donk

90. Phellinus igniarius (L.) Quél., S6gut gévdesi lzeri,
Obuz koyl, 38° 26'802"K, 42° 22'613"D, 1829 m,
24.04.2010. S. 1.

Polyporales

Polyporaceae Fr. ex Corda

91. Fomes fomentarius (L.) Fr., Juglans sp. agaci uzeri,
Obuz koyl, 38° 26'802"K, 42° 22'613"D, 1829 m,
24.04.2010, Quercus sp. govdesi Uzeri, 38° 26.240'K, 42°
22.637'D, 2059 m, 24.04.2010. S. 2, 252.

92. Lentinus arcularius (Batsch) Zmitr., aga¢ kalintisi
Uzeri, Karz dadi kuzey yamaci, Kuguksu kdéyu, 38°
26'416"K, 42° 19'577"D, 1820 m, 07.11.2012. S. 312.
93. Trametes trogii Berk. Karisik agaglk alan (Quercus
sp. ve Populus sp.), Obuz kéyu, 38° 26'625"K, 42°
22'467"D, 1750 m, 01.06.2012.
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Russulales

Russulaceae Lotsy

94. Lactarius controversus Pers., Populus-Quercus sp.
agagclan alti, Karz Dagi etegi, Obuz kdyu, 38° 26'625"K,
42° 22'467"D, 1788 m, 02.10.2010. S. 37.

Stereaceae Pilat

95. Stereum hirsutum (Willd.) Pers., Quercus sp. odun
kalintisi Uzeri, Karz dagi kuzey yamaci, Kugiksu koyu,
38° 26.408'K, 42° 19.518'D, 1815 m, 07.11.2012. S.297.

Tartisma ve Sonug¢
Karz Dagi (Tatvan-Bitlis) ve gevresinde yetisen
makrofunguslar izerinde yapilan bu galisma sonucunda

28 familyaya ait toplam 95 makrofungus tiri tespit
edilmistir.

Tespit edilen 95 taksonun 40’1 yenen, 45'i yenmeyen,
10’u zehirli olarak belirlenmistir. Yenen turler toplam
turlerin %42’sini, yenmeyenler %47’sini, zehirli tirler ise
%17’ini olusturmaktadir (Sekil 3.).

Yenen tirlerden; Pleurotus eryngii “Kiverk” ya da “Karik”
adi ile taninir ve yenir ve yodrede satilir. Pleurotus
ostreatus turl ise sadece Yayalar kdyunde taninan ve
yenilen bir tirddr. Bunlar disindaki diger tirlerin tamami
ve Ozellikle de Coprinus Pers., Coprinellus P. Karst. ve
Coprinopsis P. Karst. cinslerine ait turler siyaha
dontsmelerinden dolayi zehirli olarak bilimekte ve besin
olarak tuketilmemektedir.

Sekil 3. Tespit edilen turlerin yenilebilirlik durumlari
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Sekil 4. Tespit edilen makrofungus taksonlarinin familyalara gére dagilhmi.

Yorede en fazla tur iceren familyalar sirasiyla;
Agaricaceae 13, Psathyrellaceae 12, Tricholomatacae 8,
Bolbitiaceae 7, Strophariaceae ve Marasmiaceae 6 tur ile
temsil edilmektedir (Sekil 4). Turlerin familyalara goére
dagiliminda arastirma alaninin bitki 6rtist ve klimatik
ozelliklerinin belirleyici oldugu gérilmektedir

Yérede en fazla makrofungus 06rnedi mayis,
haziran ve ekim aylarinda toplanmistir. Calisilan alanin
daglik bir yapiya sahip olmasi sebebiyle kendine 6zgu
ekolojik ve iklim o&zelliklerinden dolayi ilkbahar diger
bélgelere nazaran daha ge¢ gelmekte ve bundan dolayi
sicakligin artmasi daha ge¢ olmaktadir. Temmuz,
agustos ve eylil aylarinda ise ekolojik faktorler
makrofunguslarin  yayilisina ve yetismesine uygun
olmadigindan ayrica; aralik, ocak ve subat, mart
aylarinda ise dusiUk sicaklk ve topradin karla kapli
olmasindan dolayi herhangi bir 6rnek toplanamamistir.

Tespit edilen turlerin habitat ve substratlarinin
ulkemizde yapilan benzer ¢alismalarda belirtilen tlrlerle
uyum iginde oldugu gorilmektedir.

Tablo 1'de goérildigi gibi bu galismada tespit
edilen mantarlar ¢alisma alanina yakin bélgelerde yapilan
benzer calismalarla, Bitlis (Kaya, 2001), Malazgirt/Mus
(Akcay ve ark., 2010), Van (Demirel ve ark.2015), Bingdl
(Uzun ve ark.2017) Erzurum (Demirel vd., 2003) ve Agri
(Demirel ve ark.2002) ile karsilastiriimis olup Bitlis ile
%26,66, Mus ile %38, Van ile %32,14, Bingdl ile %17,85
Erzurum ile %19,29 ve Agri ile %44,44 oraninda benzerlik
gosterdigi gorilmektedir. Bu benzerlik ve farkliliklarin
¢alisma alaninin kendine 6zgu iklim ve bitki 6rtistinden
kaynaklandigi dustniimektedir.

Daha o6nce Kaya (2000), yaptidi calismada
arastirma alanimizda yer alan Obuz kdylnde Pluteus
salicinus (Pers.: Fr.) Kumm. ve Tricholoma populinum
Lge. tirlerini belirlemis ancak bu g¢alismada bu tirler
tespit edilememistir. Bu c¢alismada belirlenen turlerin
tamami arastirma alani i¢cin yeni kayittir. Ayrica
Meottomyces dissimulans tiru ulkemiz mikotasi igin cins
seviyesinde yeni kayit olarak ilave edilmistir. Bdylece
ulkemiz mikotasinin zenginlestiriimesine katki
saglanmistir.
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Tablo 1. Belirlenen tirlerin arastirma yoresine yakin bélgelerde yapilmis olan ¢alismalarla benzerlik durumu
Arastirma Yoresi Tespit edilen toplam makrofungus sayisi  Benzer tir sayisi  Benzerlik orani (%)

60 16 26,66
50 19 3

122 36 2.4
112 20 17,85
114 22 19,29
It 20 44,04

Tesekkiir ) bitin galisanlarina tesekkir ederiz. Ayrica Yuksek lisans
Bu calisma Yuzincu Yil Universitesi Bilimsel doneminde tez ve proje danismanhgini ydraten rahmetli
Arastirma Projeleri Bagkanh@ tarafindan 2011-FBE- Prof. Dr. Kenan DEMIREL'’i saygiyla aniyoruz.
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Oz: Bu calismada; lignoseliilozik atiklarin Lentinus sajor-caju'nun kiiltiiriinde
degerlendirilebilme olanaklari arastinimistir. Ana kdiltiriin gogdaltiimasinda patates dekstroz agar,
tohumluk misel (spawn) Uretiminde ise arpa taneleri kullaniimistir. Bazidiokarp eldesi icin ise
kompost ortami olarak tiggiil samani (Trifolium repens L.) (US), bugday samani (BS) ve kagit
atiklari (KA) kullanilmistir. Bu amagla; kompost ortami US, US-BS (1:1) ve US-KA (1:1) olarak
hazirlanmistir. Misel gelisim suresi 8.6-11.4 gin, primordium olusum siresi 19.0-23.4 gun, ilk
hasat slresi 23.4-27.2 gln, toplam hasat stresi 59.8-64.8 guin ve toplam verim miktari ise 33.8-
41.8 g/100 g olarak elde edilmistir. Elde edilen sonuglara goére; 4 hasat sonunda elde edilen en
yiksek verim % 41.8 ile US-BS (1:1) ortaminda gdzlenmistir. Sonug olarak; L. sajor-caju
yetistirciligi icin en fazla 2 aylk bir kultir periyodunun yeterli oldugu, bu sirelerde 4 hasat
evresinin uygun goruldugid ve yetistirme kosullarinin (sicaklk, gece-gindiz periyodu,
havalandirma, sulama vb.) homojen tutulmasi ile ureticiler kisa slrede bol kazanclar elde
edebileceklerdir.

Anahtar kelimeler: Lignoselllozik atiklar, L. sajor-caju, kiltir mantari, T. repens, bugday
sapl, kagit atiklar

Evaluation of Lignocellulosic Wastes for the Cultivation
of Lentinus sajor-caju (Fr.) Fr.

Abstract: In this study; the possibility of using lignocellulosic wastes in the culture of
Lentinus sajor-caju was investigated. Potato dextrose agar was used for the propagation of the
main culture and barley grains were used for spawn production. For the production of bazidiocarp,
Trifolium repens L. (TR), wheat straw (WS) and paper wastes (PW) were used as compost
medium. Three types of compost were prepared: a mixture of TR-WS (1:1), TR-PW (1:1) and TR.
The mycelium growing period was 8.6-11.4 d, primordia initiation days was 19.0-23.4 d, first
harvest days was 23.4-27.2 d, total harvest period was 59.8-64.8 d and total yield was 33.8-41.8
g per 100 g of material (70% moisture). Based on the results obtained, it was observed that the
average yield of 41.8% was obtained by using 1:1 ratio of mixture of TR-WS. As a result, it was
determined that a culture period of maximum two months was sufficient for the cultivation of L.
sajor-caju, and 4 harvest stages were considered reasonable during these periods. Provided that
the cultivation conditions (temperature, day-night period, ventilation, irrigation, etc.) are kept
homogeneous in the incubation room, producers will be able to gain abundant gains in a short
time.

Key words: lignocellulosic wastes, L. sajor-caju, mushroom cultivation, T. repens, wheat
straw, paper waste

Yuzyillardir sapkali mantarlar farkli toplumlar daha c¢ok lezzet ve aroma igerikleri

tarafindan besinsel ve tibbi amagclarla, giinimizde ise
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nedeniyle

tuketilmektedir. Yenen makrofunguslar; icerdikleri aroma
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ve lezzetleri nedeniyle antik g¢aglardan beri dinyanin
degisik bdlgelerinde gurme mutfagi ve gastronominin
essiz alanini  olusturmaktadir. Igerdikleri besinsel
icerikler, diyet lif, mineral elementler, vitaminler, fenol ve
flavonoid igerikleri, ugucu yaglar ile doymamis yag asidi
icerikleriyle 6nemli besin kaynaklari olarak kabul
edilmekte ve sahip oldugu pek c¢ok bioaktif bilesenler
sayesinde de gunuimuizde sagliga yararl bir besin olarak
tercih edildigi gorilmektedir (Correa ve ark., 2016).

Ozellikle son yillarda besin kaynaklarinin dnemli bir
kismini  olusturan sebze, meyve ve hayvancilik
drtnlerinin Uretiminde zirai ilag, suni glibre, hormon,
antibiyotik, suni yemler, koruyucu maddeler vb. gibi
drinlerin  kullanimi  neticesinde tuketilen bu besin
kaynaklarinin dogrudan veya dolayl olarak sagligimiza
zarar verdigi bilinmektedir. Bu sonuglar g6z o6nilne
alindidinda, insanlarin beslenmede herhangi bir koruyucu
katki madde icermeyen ve dogal Uretilen besin
kaynaklarina yoneldigi gorilmektedir. Ginimiizde insan
saghgi Uzerindeki olumlu etkileri nedeniyle mantar gibi
fonksiyonel gidalar daha cazip hale gelmektedir.

Doga’'da 2.000'den fazla mantar turiin yenebilir
oldugu, fakat tim diinyada en fazla 25 tirln ticari olarak
kaltdrindn yapildid1  bilinmektedir (Valverde ve ark.,
2015). Dinya capinda en fazla Uretimi yapilan kultar
mantari tlrleri sirasiyla; Agaricus bisporus (J.E. Lange)
Imbach, Lentinula edodes (Berk.) Pegler ve Pleurotus
ostreatus (Jacq. Fr.) P. Kumm oldugu bilinmektedir. 2012
yilinda ticari mantar Uretiminin 7.959.979 ton oldudu,
5.150.000 ton ile Cin, 1.869.091 ton ile Avrupa’da
uretildigi belirtilmistir (Grujic ve ark., 2015). Son yillardaki
populerliginin artmasi ve degdisik lezzetli tlrlerin
uretilmesiyle birlikte nifus ve tlketimdeki artisa bagl
olarak, dinya mantar ihtiyacinin yilda % 15 oraninda
artacagl tahmin edilmektedir (Kamarudzaman ve ark.
2015).

Mantar yetigtiriciligi; genis tarrm alanlarina
gereksinim duymayan, dar ve kapall alanda yiksek gelir
saglayan, Ugten fazla hasat elde edilebilen, dért mevsim
Uretim imkani saglayan, degisik lezzet ve tirlere sahip
o6nemli bir ekonomik faaliyet koludur (Zadrazil, 1978;
Cohen ve ark. 2002; Chang ve Miles, 2004; Kadioglu
2015). Diger urunlerle karsilastirildiginda birim alandan
en fazla gelir saglayan tarimsal faaliyetlerden biri
konumundadir. Ulkemizde; son yillarda énemi artan, kisa
surede bol Urin ve kazang saglayan, i¢ ve dis pazar
talepleri dogrultusunda farkh kdaltir mantari tirlerinin
Uretimini artirabilecek potansiyele ve 6neme sahiptir.
Dunyadaki kultir mantari Uretim gelismelerine bagli
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olarak Ulkemizde kiiltiir mantari sektorii hizli bir sekilde
biyiimektedir. Uretimde blyimenin artarak devam
etmesi ve surekliligin saglanabilmesi igin degdisik lezzetli
tirlerin ~ Gretiminin  ve tanitiminin  tesvik edilmesi
gerekmektedir (Metin ve ark. 2013; Eren ve Peksen,
2016; Alkan ve ark. 2017; Evciman ve ark. 2018; Onay ve
ark. 2018).

Tim dinyada oldugu gibi tlkemizde de en fazla
kaltara yapilan (Agaricus tirlerinden sonra), pazar payini
olusturan ve halk tarafindan taninan ve en fazla bilimsel
calisma yapilan tir P. ostreatus’tur. Son 30 yilda 6zellikle
istiridye mantar grubu igerisinde Pleurotus eryngii (DC. ex
Fr.) Quél., Lentinus sajor caju (Fr.) Fries (syn. Pleurotus
sajor-caju (Fr.) Sing.), Pleurotus floridanus Singer,
Pleurotus djamor (Rumph. ex Fr.) Boedijn, Pleurotus
citrinopileatus Singer vb. gibi tirlerin bilimsel ¢calismalari
yapilmakta (Kirbag ve Akylz, 2008; Dindar ve Yildiz,
2009; Kirbag ve Korkmaz, 2013; Kibar, 2016; Atilla
2017ab; Tune ve ark. 2018; Acay ve Yildiz 2019), fakat
P. ostreatus’da oldugu gibi hentz pazar payini
olusturmamaktadir. Bu galismada; lokal tarimsal atiklar
Uzerinde L. sajor-caju’nun kiltlre edilebilme olanaklari
arastinimistir.

Materyal ve metot

Bitis Eren Universitesi Bilim ve Teknoloji
Uygulama ve Arastirma Merkezi  Mikrobiyoloji
Laboratuvarindan saglanan Lentinus sajor caju (Fr.) Fries
(syn. Pleurotus sajor-caju (Fr.) Sing.)'in ana misel kultird,
cogaltilarak deneysel calismalarda kullaniimigtir. Kaltar
kosullarinda L. sajor-caju’'nun saf miselin g¢ogaltiimasi,
tohumluk misel (spawn) Uretimi, kompost hazirlanmasi ve
kultir kosullari ile ilgili tim asamalar Zadrazil (1978)e
gore yapilmistir.

Ana Kiltiriin Cogaltilmasi121°C'de 1.5 atm
basin¢g altinda 15 dk sureyle otoklavda steril edilen
patates dekstroz agar (PDA), steril cam petrilere yaklasik
25 ml dokulmuastir. Asilama islemi; petri kaplarinda
bulunan ana kiultirin kapaklari agilarak, steril bir bistiri
ile kare seklinde vyaklasik 0.5 cm? blyikliglnde
kesilerek, agarli besiyerinin miselle birlikte PDA bulunan
petri kabinin ortasina pasajlanmasi seklinde yapilmistir
(Sekil 1a). Petrilerin kapagi kapatilmis ve kenarlari
parafiimlenerek gerekli bilgiler yazilmis ve misel gelisimi
icin 25°C’de inkubatore birakilmistir. Buradan elde edilen
miseller, tohumluk misel (spawn) eldesinde asi materyali
olarak kullaniimigtir (Sekil 1b).
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a
Sekil 1. Besin agar ortaminda saf misel tretimi (a:

Tohumluk Misel Uretimi

1 kg arpa tanesi 40 dk slreyle kaynatilarak,
yapiskanhdinin giderilmesi icin yikanmis (Sekil 2a) ve
kurutma kagitlar1 Gzerine 2-3 cm kalinlikta serilerek oda
sicakliginda 6-7 saat sureyle bekletilmistir. 1 kg'lik arpa
tanelerine, ortam pH’ini 5.5-6.5 arasinda tutmak igin 2 g
kireg, tanelerin birbirine yapismasini énlemek icin 8 g algi
eklenmistir (Zadrazil, 1978). Daha sonra; 250 mllik
erlenlerin her birine 120 g arpa taneleri doldurularak
121°C’de 1.5 atm basing altinda 20 dk slireyle otoklavda

Besin agara misel asilanmasi, b: Saf misel eldesi)

steril edilerek, numuneler hepa filtreli laminar flow aletine
birakilmistir (Sekil 2b). Petri kaplarinda cogaltilan saf
misel (Sekil 1b), steril bir bistiri yardimiyla yaklasik 0.5
cm? buyukliginde pargalara boéliunerek, taneler Gzerine
2-3 parga misel agillanmistir (Sekil 2c). inkiibasyona
(25£1°C) birakilan erlenler 4-5 ginin sonunda, elle
sallanarak taneler Uzerinde gelisen misellerin homojen
dagiimasi saglanmigtir. Mantar miselleri erlenlerdeki
taneleri sardiktan sonra kompost ortaminda “tohumluk
misel (spawn)” olarak kullanilmistir (Sekil 2d).

Sekil 2. Tohumluk misel Uretim asamalar (a: Hububat tanelerin hazirlanmasi, b:Hububat tanelerin steril
edilmesi, c: Saf miselin steril edilmis tanelere asilanmasi, d: Tohumluk misel (spawn) eldesi)

Kompostun Hazirlanmasi

Bu calismada kullanilan t¢gul samani (T. repens)
(US), bugday samani (BS) ve kagit atiklari (KA) gibi
artiklar Bitlis il sinirlari igerisinden elde edilmistir (Sekil 3).
1:1 oraninda US ve US-BS musluk suyunda 2 giin
bekletilerek nemlenmesi (% 70) saglanmistir. 1 kg’lik kuru
materyal i¢in ortam pH’ini 5.5-6.5 arasinda tutmak igin 35
g kireg, materyalin birbirine yapismasini énlemek igin 35
g algi eklenmistir (Zadrazil, 1978; Olivier, 1990). Ayrica,
tek bir deneme grubunda ise kagit atigi ilave edilerek
(Sekil 3a-d) deney gruplari hazirlanmistir. US, US-KA
(1:1) ve US-BS (1 :1) olarak hazirlanan deneme gruplari
(Sekil 3) homojen karistinlarak otoklavda (121°C, 1.5
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atm, 30 dk) steril edilmigtir. 20x30 cm ebadindaki kilitli
posetlerin herbirine 350 g L. sajor-caju miseli ekili
kompost (Sekil 4a) birakilmistir. Deneysel calisma, 5
tekerrirli yapilarak inkiibasyon odasina taginmistir (Sekil
4ab)

Yetigtirme Kosullari

inkiibasyon odasi olarak 2.35x2.42x3.17 m
boyutlarinda bir oda kullaniimistir. Ortam sicakligi; misel
gelisimi icin 25+1°C, diger evrelerde 20°C+1°C’de sabit
tutulmustur. Tohumluk misel (spawn), kompostu
sarincaya kadar ortam aydinlatiimamis, diger evrelerde
500 lux siddetinde (12 saat) aydinlatma saglanmistir
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(Zadrazil,
kompostu sardiginda, torbalarin agzi agilmis ve nem
oranini saglamak amaciyla odanin tabani giinde bir defa
sulanmistir. Kiltirin sulanmasi ise, ginde 3 defa su

W
PEe 7
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1978; Delmas ve Mamuon, 1983). Misel
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pusklirtme ile saglanmistir. Nem orani higrometre ile
Olcllerek % 7515 oraninda tutulmus ve ortamin
havalandiriimasi ise haftada 3-4 saat gergeklestirilmistir.

Sekil 3. Farkli kompost ortamlari (a: G¢glil samani, b: bugday samani, c: Giggiil samani - bugday samani
karisimi, d: Gggll samani - kagit atiklari karisimi)

Sekil 4. Tohumluk misel (spawn) asili kompost (a) ve tohumluk miselin kompostu sarmasi (b)

Bulgular

L. sajor-caju saf miselleri patates dektroz agar
ortaminda gelistigi gdzlenmigtir (Sekil 1b). Ayni sekilde,
arpa taneleri kullanilarak tohumluk (spawn) miselleri elde
edilmistir (Sekil 2d). 9 mm c¢apindaki petri kaplarindaki
patates dektroz agar ortamini 8 ginde sardidi
saptanmistir (Sekil 1b). 250 mllik erlenlerdeki arpa
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tanelerini (120 g) ise 14 gunde sardigi gdzlenmistir (Sekil
2d).

Farkli atiklar Gzerinde Kkiltlrd yapilan L. sajor-
caju’'nun; misel gelisimi 8.6-11.4 gun, |. primordium
olusumu 19.0-23.4 gin, I. hasat suresi 23.4-27.2 gun, II.
primordium olusumu 29.0-37.2 gln, Il. hasat siresi 31.4-
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40.6 gln, lll. primordium olusumu 39.4-47.8 gun, Il
hasat slresi 42.4-50.8 gun, IV. primordium olusumu 56.4-
61.4 glin ve IV. hasat slresi (toplam hasat periyodu) ise
59.8-64.8 giin olarak degiskenlik gostermistir (Tablo 1).

L. sajor-caju’nun kiiltiiriiniin yapildigi US ve US-BS
(1:1) ortaminda elde edilen misel gelisim suresi, |.
primordium olusum sitresi, Il. primordium olusum suresi,
II. hasat suresi, Ill. primordium olugsum suresi ile lll. hasat
surelerinin, US-KA (1:1) ortamina gére daha erken
surede tamamlandigi gdzlenmistir (Tablo 1).

Tablo 1'de gérildigiu gibi US ve US-BS (1:1)
ortaminda kulttru yapilan L. sajor-caju’nun; misel gelisim
suresi, I. primordium olusum sdresi, Il. primordium
olusum sdresi, Il. hasat suresi, Ill. primordium olusum
suresi ile 1ll. hasat sureleri bakimindan istatistiksel olarak
herhangi bir farklilik géstermedigi, fakat US-KA (1:1)
ortamlar ile karsilastinldiginda ise istatistiksel olarak
anlamh farkhhklar bulunmustur (p<0.05). Ayrica; her Ug
ortamda da kiltlrd yapilan L. sajor-caju’nun; |. hasat
sureleri, IV. primordium olusum sureleri ile V. hasat
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suresi (toplam hasat periyodu) karsilastirildiginda ise
istatistiksel olarak olarak herhangi bir farkhlik
gorilmemistir (p>0.05, Tablo 1).

100 g nemli materyalden elde edilen taze mantar
miktarlari ile bu miktarlarin 4 hasat evresine dagilimi ele
alinmis ve sonuglar Tablo 2'de belirtiimistir. L. sajor-
caju’'nun yaklasik 65 gunlik kiltir periyodu sliresince 4
hasat sonucunda elde edilen en dusuk verim 33.8 g
olarak US-KA (1:1)'dan; en yiiksek verim ise 41.8 g olarak
US-BS (1:1)'de elde edilmistir (Tablo 2, Sekil 5). Tablo
2’'de goruldugua gibi t¢ farkh kompost ortaminda kulttra
yapilan L. sajor-caju’nun; I. hasat miktari, lll. hasat
miktari, IV. hasat miktar ile toplam hasat miktarlar
bakimindan istatistiksel olarak herhangi bir farklilik
gostermedigi (p>0.05), fakat Il. hasat miktari bakimindan
karsilastirildiginda ise anlamli bir farklihk bulunmustur
(p<0.05). Elde edilen sonuglara gore; 4 hasat sonunda
elde edilen en yiiksek verim % 41.8 ile US-BS (1:1)
ortaminda elde edilmistir.

Tablo 1. Lignoselilozik atiklarin L. sajor-caju’nun gelisim periyodu (guin) tzerine etkileri

Misel l. Il. . V.
Materyal Gelisim  Primordium |. Hasat Primordium Il. Hasat Primordium IIl. Hasat Primordium IV. Hasat
(1:1) Suresi Olusum Suresi Olusum Suresi Olusum Suresi Olusum Suresi
Siresi Sdresi Suresi Sdresi
us 8.6£0.52 19.0+2.32 23.4+2.22 29.0+2.12 31.4+2.22 39.6+0.9° 42.6+0.9% 59.0£3.92 62.6+3.62
Us-BS 8.6£0.52 19.4+3.22 23.412.9% 29.6+1.32 32.6+1.32 39.4+4.080 42.414.08 56.4+8.82 59.8+8.52
US-KA  11.420.50 234426 27.2+2.72 37.2+1.1°> 40.6£1.5° 47.8+1.6> 50.8+1.6° 61.4+2.72 64.8+2.82
F degeri  256.889 3.929 3.471 41.787 42.157 17.404 17.404 0.937 1.011
p-degeri 0.000 0.049 0.065 0.000 0.000 0.000 0.000 0.419 0.393

US : Uggll samani (Kontrol grup), BS : Bugday samani, KA : Kagit atiklari
Her bir deger bes tekrarin ortalamasi + standart sapma olarak gésterilmistir (n=5, P<0.05)
Her bir situnda ayni harflerle gdsterilen degerler birbirinden farkli degildir.

Tablo 2. Lignoselilozik atiklarin L. sajor-caju’nun Uriin miktari (9/100 g) Gzerine etkileri

Toplam Hasat

Materyal 1. Hasat Miktari 2. Hasat Miktar1  3.Hasat Miktari 4.Hasat Miktari Miktar:
us 12.0+3.52 17.815.92 6.3+2.12 2.5+0.72 38.616.72
Us-BS 16.9+8.32 14.2+5.22 6.8+0.72 3.6+0.72 41.8+9.42
US-KA 17.614.42 7.0+3.3° 5.0+1.02 4.2+1.42 33.8+4.82

F degeri 1.381 6.224 2.362 3.570 1.476

p-degeri 0.288 0.014 0.136 0.061 0.267

US : Uggll samani (Kontrol grup), BS : Bugday samani, KA : Kagit atiklari
Her bir deger bes tekrarin ortalamasi + standart sapma olarak gdsterilmistir (n=5, P<0.05)
Her bir siitunda ayni harflerle gdsterilen degerler birbirinden farkli degildir.
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Sekil 5. Farkli kiltlr ortamlarinda yetistirilen L. sajor-caju‘nun basidikarpi

Tartisma

Degisik selllozik atiklar Uzerinde kulttrd yapilan L.
sajor-caju’nun kompost ortaminda misel sarim sureleri
8.6-11.4 gin olarak degistigi saptanmistir (Tablo 1).
Degisik kiltlr ortamlarinda yetistirilen Pleurotus spp.’nin
kompost ortamlarini  sarim  sureleri, arastiricilar
tarafindan P. djamorda 16.4-25.2 gin, P.
citrinopileatus’da 17.4-24.2 gin, P. eryngii’de 18.6-24.2
glin (Atilla, 2017ab) ve 13.6-36.6 gun (Kibar, 2016), P.
florida ve P. sajor-caju’da 8-13 giin (Tune ve ark., 2018),
P. sajor-caju’da 12.8-38.0 gun (Acay ve Yildiz, 2019), P.
florida’da 11-14 gin, P. sajor-caju’da 11-15 giin ve P.
ostreatus’da 10-12 gun (Kirbag ve Korkmaz, 2013), 10.2-
18.8 (DuUndar ve Yildiz, 2009) ve P. eryngii’de ise 8.0-12.6
gun (Kirbag ve Akylz, 2008) olarak degistigi g6zlenmistir.
Calisilan mantar turine, kompost ortaminin cesitliligi ve
biyolojik yapisi ile kiltir metoduna bagl olarak Tablo
1’de elde edilen misel gelisim sireleri, diger Pleurotus
turlerine gore degiskenlik gosterebilmektedir (Kirbag ve
Akyliz, 2008; Diindar ve Yildiz, 2009; Kirbag ve Korkmaz,
2013; Atilla, 2017ab; Tune ve ark., 2018; Acay ve Yildiz,
2019).

Tablo 1’de géruldugu gibi degisik selulozik atiklar
Uzerinde kultirGd yapilan L. sajor-caju’nun primordium
olusum slresi 19.0-23.4 gin ve toplam hasat
periyodunun ise 59.8-64.8 gun olarak degistigdi
g6zlenmistir. Pleurotus spp.’de 60-100 gunlik hasat
periyodu slresince, primordium olusum  suresi
arastiricilar tarafindan P. djamor'’da 19.3-29.2 gun, P.
citrinopileatus’da 24.4-35.4 gin, P. eryngii'de 30.6-49.2
gun (Atilla, 2017ab), P. florida ve P. sajor-caju’da 26-52
gun (Tune ve ark., 2018), P. sajor-caju’da 16.4-46.2 gln
(Acay ve Yildiz, 2019), P. florida’da 27.3-28.0 gun, P.
sajor-caju’da 22.0-25.7 glin ve P. ostreatus’da 26.0-28.3
gln (Kirbag ve Korkmaz, 2013), P. ostreatus’da 20.0-34.2
glin (Dundar ve Yildiz, 2009) ve P. eryngii'de ise 26.2-
442 gin (Kirbag ve Akyuz, 2008) olarak degistigi
g6zlenmistir. Tablo 1°de goéruldigi gibi L. sajor-caju’nun
primordium olugsum suresi; c¢alisilan Pleurotus turine,

17

yetistirme ortamina ve kullanilan yénteme bagl olarak
diger arastiricilarin verileri ile (Kirbag ve Akyiz, 2008;
Diandar ve Yildiz, 2009; Kirbag ve Korkmaz, 2013; Atilla,
2017ab; Tune ve ark., 2018; Acay ve Yildiz, 2019)
degiskenlik gosterebilmektedir (Tablo 1).

100 g nemli materyalden elde edilen taze mantar
miktari ile bu miktarin birinci, ikinci, Gglincl ve doérdincl
hasat evresine dagilimi ele alinmis ve sonuglar Tablo
2'de belirtilmistir. L. sajor-caju’'nun yaklasik 65 gunlik
kulttr periyodu suresince 4 hasat sonucunda elde edilen
en disiik verim 33.8 g olarak US-KA (1:1)'dan; en yiiksek
verim ise 41.8 g olarak US-BS (1:1)'de elde edilmistir
(Tablo 2). P. djamor’da 17.5-24.9 g, P. citrinopileatus’da
16.9-23.4 g ve P. eryngii’de 13.4-22.7 g (Atilla, 2017ab),
P. eryngii’de 14.0-24.4 g (Kibar, 2016), P. florida ve P.
sajor-caju’da 8.8-22.6 g (Tune ve ark., 2018), P. sajor-
cajuda 15.7-25.1 g (Acay ve Yildiz, 2019), P.
ostreatus’da 9.6-21.5 g (Evciman ve ark. 2018), P.
florida’da 28.3-34.0 g, P. sajor-caju’da 33.0-42.7 g ve P.
ostreatus’da 27.3-42.0 g (Kirbag ve Korkmaz, 2013), P.
ostreatus’da 14.3-49.9 g (Dundar ve Yildiz, 2009) ve P.
eryngii’'de 14.4-25.5 g (Kirbag ve Akylz, 2008) olarak
degistigi gbzlenmigtir. Degisik arastiricilar tarafindan
((Kirbag ve Akytz, 2008; Dundar ve Yildiz, 2009; Kirbag
ve Korkmaz, 2013; Kibar, 2016; Atilla, 2017ab; Evciman
ve ark. 2018; Tune ve ark., 2018; Acay ve Yildiz, 2019)
Pleurotus spp. kiltiriinde, bolgesel 6zelliklere uygun
farkli lokal lignosellilozik atiklarin degerlendirildigi ve
verim miktarinin; kompost ortaminda kullanilan bitkisel
materyalin biyolojik yapisina bagl olarak degisebilecegi
ifade edilmistir. Pleurotus turleri Uretiminde degisik lokal
atik dranlerin saf veya karisimlari gibi konsantre
bilesiklerin kolaylikla kullanilabildigi ve bilesen tird, yapi
maddesi miktar ile mantar izolati arasindaki etkilesimin
verim miktar1 Gzerinde 6nemli etkilere sahip oldugu
belirtilmistir. Bu yonuyle Tablo 2’de gdzlenen L. sajor-
caju'nun verim miktari (33.8-41.8 g/100 g), baz
arastiricilarin - (Kirbag ve Akylz, 2008; Kirbad ve
Korkmaz, 2013; Atilla, 2017ab; Tune ve ark., 2018;
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Evciman ve ark. 2018; Acay ve Yildiz, 2019) verilerinden tamamlanmasi (60 gin) ve bu surede 4 hasat
yuksek, bazi arastiricilarin verilerini (Dindar ve Yildiz alinabileceginin tespit edilmesi neticesinde, erkencilik ve
2009) ise destekler niteliktedir. cesitlilik  acgisindan  bu  tirin  de  kultdrindn

Sonug olarak; L. sajor-caju’nun bdlgesel 6zelliklere yayginlastirlmasi ve pazar payinin artirilmasini
uygun farkh tarimsal atik drinler kullanilarak kolaylikla Ureticilerimize dnerebiliriz.

kaltard yapilabilmektedir. Kiltlr igleminin kisa slrede
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Oz: Bu calisma, Kagizman (Kars) yéresinin makromantar cesitliligini belilemek amaci ile
yapilmistir. Ornekler 2013-2016 yillari arasinda arastirma alaninin farkli lokalitelerinden
toplanmistir. Arazi ve laboratuvar calismalari sonucunda Pezizomycetes sinifina ait 11 ve
Agaricomycetes sinifina ait 75 tir olmak Uzere, toplam 86 makrofungus tiri tespit edilmistir.
Tespit edilen tlrlerin tamami arastirma alani igin yeni kayittir.

Anahtar kelimeler: Makromantar gesitliligi, Kagizman (Kars), Makrofungus, Tirkiye.

The Macrogungi of Kagizman (Kars) Region

Abstract: The present study was carried out to determine the macrofungal diversity of Kagizman
(Kars) district. Samples were collected from various localities of the research area between 2013-
2016. As a result of field and laboratory studies, a total of 86 macrofungi species belonging to 11
of Pezizomycetes and 75 of Agaricomycetes were identified. All species identified are new
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records for the research area.

Key words: Macrofungal diversity, Kagizman (Kars), Macrofungi, Turkiye.

Giris

Kagizman 1972 km? lik bir alana sahiptir. YUkseklik
farklihklari ilge iginde fazladir. Bu yikseklikler 1100-1600
m arasinda degismektedir. Kuzeyinde Kars merkez ve
Selim, dodusunda Tuzluca, Digor, batisinda Sarikamis,
guneyinde ise Agri merkez ile komsudur (Sekil 1). Aras
vadisindeki bir birikinti kesiti Uzerinde yerlesmis
durumdadir. (Sekil 1). Batisinda Aladag,
kuzeydogusunda Yaglica Dagi, guneyinde Aras Guneyi
Daglan yer alir. Guneydogu boéliminde Deniz Goli
vardir. Aras’in iki kiyisinda dar diizlikler bulunur iklim
Ozellikleri bakimindan, Kagizman'da yillik ortalama
sicaklik 8,6 °C, en dusuk sicakliklarin goruldugu Ocak ayi
ortalama sicakligi -5.9 °C ve en yuksek sicakliklarin
Olcildigi Temmuz ayl ortalamasi ise 22.1 °C’dir
(Anonim, 2019a-b).

Kagizman'da yillik ortalama yagdis 422 mm olup,
sahada en yagish mevsim 148 mm ile ilkbahardir. Yérede
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Haziran-Ekim aylari arasindaki donemde kuraklik olayi
gorilmektedir. (Koday, 2004). Arastirma alani iran-Turan
fitocografik bolgesi igerisinde yer aldigindan dolayi, tipik
bitki 6rtlist olan step alanlari hakim durumdadir. Alanda
mantarlarin yayiliginda direkt etkili olan agac tirlerinden
¢am (Pinus sp.) ve mese (Quercus sp.) agaglari
bulunmaktadir. Bunun yani sira kavak (Populus sp.),
so6gut (Salix sp.) ve cgesitli meyve agaglarina da (Malus,
Prunus ve Juglans sp.) rastlamak mimkuinddr.

Turkiye makrofungal ¢esitliligi konusunda bugiine
kadar ¢ok sayida galisma yapilmis ve belirlenen tirler
farkli zamanlarda gerek munferit gerekse listeler halinde
verilmistir. Turkiye’de konu ile ilgili yapilan en son
calismalar Solak ve ark., (2015); Sesli ve Denchev,
(2014) tarafindan kontrol listeleri olarak yayimlanmigtir.
Bu calismalarin yayimlanmasindan bu vyana ulke
makrofungal cesitliligine katki yapacak olduk¢a fazla
calisma yapilmistir. Bunlardan bazilari sunlardir; Acar ve
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Uzun, 2017; Acar ve ark., 2017; Akata, 2017; All ve ark.,

2017; Isik ve Turkekul, 2017; Kasik ve ark., 2017; Keles
ve Orug, 2017; Turkekul, 2017; Uzun ve ark., 2017; Acar
ve Uzun, 2018; Acar ve ark., 2018; Akata ve Gurkanli,
2018; Akata ve ark., 2018a-b; Dogan, 2018; Dogan ve
ark., 2018; Kaya ve Uzun, 2018; Sadullahoglu ve Demirel,
2018; Sesli, 2018; Sesli ve Liimatainen, 2018; Sesli ve
ark., 2018a-b; Uzun ve Acar, 2018; Uzun ve Kaya, 2018;
Uzun ve ark., 2018; Acar ve ark., 2019; Alli ve Dogan,
2019; Kalmer ve ark., 2019; Keles, 2019a-b; Sesli ve
Bandini, 2019; Uzun ve Kaya, 2019a-b.

Arastirma alani olarak segilen Kagizman ilge
sinirlari igerisinde makrofunguslara yénelik daha 6énce
herhangi bir galisma olmadigi tespit edilmistir. Bu ¢calisma
ile ilge sinirlar igerisinde dogal olarak yetisen
makrofunguslari belirlemek ve Ullkemiz mikotasina katki
saglamak amaglanirken, diger yandan da bunlarin yenen,
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etkilerinden korunma amaglanmistir.

Materyal ve Metot

Mantar oOrnekleri Kagizman (Kars) ilge sinirlari
icerisinde 2013-2016 yillan arasinda toplanmistir.
Orneklerle ilgili morfolojik, ekolojik ve etnomikolojik
Ozellikler not edimis ve dogal ortamlarinda
fotograflanmistir. Daha sonra fungaryum materyali haline
getirilmistir.  Orneklerin  gerekli makroskobik ve
mikroskobik verileri elde edildikten sonra ilgili literattrler
yardimi ile teshisleri yapilmistir (Phillips, 2006; Moser,
1983; Buczacki, 1989; Bresinsky ve” Besl, 1990; Ellis ve
Ellis, 1990; Breitenbach ve Kranzlin, 1984-2000;
Dahncke, 2004; Jordan, 2004; Noordeloos, 2004;
Moravec, 2005; Hausknecht 2009; Thompson 2013; Kuo
ve Methven, 2014). Teghis edilen érnekler Van Yuzuincu

Yil  Universitesi Fen Fakiiltesi Biyoloji Boélimi
yenmeyen, zehirli ve odun tahripgisi gibi o6zelliklerini Fungaryumu’nda saklanmaktadir.
ortaya koyarak onlardan vyararlanma veya zararl
by » P
H < "
y P s e Koyler
S A :
: . o, KARS * ® lce Merkezi
; SELIM S g '-“ ¥ ——
-‘. s ~ - "m__ ,,,,,,,,,,, o e f.‘-’_' S]nlrlar
¥ P Y
{'_o‘ ‘:.-‘ @ Oluklu .“"w.." DIGOR
5 o Akyayla @ %
: . '»"" @unckaya ‘f._
I - -~'g“ ._'i .Cilehano :‘
Y
‘.? J(ambac "',"
!!‘ .Kdmk Gunindi "‘.‘ L
-'. aeperli i
i‘- Karakus i ~,~\
i, ) s ¢
t‘ .Devebuk Karakale .“
5 Akdren @ ® o, g
KAGIZMAN Fulan
"!_ . Cengilli "“ .".‘ \_." P .
: : ‘- g"""i‘gk-»‘
SARIKAMIS 1 @ Tasburun Akcayg % %
i i Kulogl g "‘. IGDIR vy
o ey % Altungedik ]
e o anamSI. e _.1.-“ ° ungedi! Karacaoren. “l.
|: gPedirmendere " vy y ;'
i P A N {
[ Cad AGRI L .
'-_‘.clcck" @Kokpinar "__w" ‘~“
b PN o il o 4 8 16 24 2 e,
£y o H T e s Km o
o ot = "ELESKIRT H “arniy,

Sekil 1. Arastirma alaninin haritasi.

20



MANTAR DERGISI/The Journal of Fungus

Nisan(2020)11(1)19-28

Sonug

Bu calisma sonucunda 6 takim, 29 familya ve 50
cins iginde dagilim gosteren toplam 86 tur tespit edilmistir.
Bu turlerin 11°i Ascomycota, 75’si ise Basidiomycota
bélimune aittir. Turlerin sistematigi Kirk ve ark., (2008) ve
Index fungorum veri tabanina gbre
(www.speciesfungorum.org, 8 Temmuz 2019) alfabetik
olarak listelenmigtir. TUrler tur Ustu sistematik kategorileri
de dikkate alinarak alfabetik olarak listelenmis ve
sirasiyla habitat, substrat, toplama tarihi, toplandigi
lokalitenin matematiksel konumu ve ylksekligi, toplayici
numarasi (U.A.A.: Uzun, Akgay, Acar) ve yenilebilirlik
durumlariyla birlikte sunulmustur.

Ascomycota Whittaker

Pezizomycetes O.E. Erikss. & Winka

Pezizales J. Schrét.

Ascobolaceae Boud. ex Sacc.

1. Ascobolus furfuraceus Pers.

Hayvan gulbresi Uzeri, Karakus koyl, 13. 04. 2016, 40°
9.863'K, 43° 1.294'D, 1821 m, U.A.A. 173. Yenmez.
Discinaceae Benedix

2. Discina ancilis (Pers.) Sacc.

Kutik Gzeri, Cilehane koyl, 31.05.2013, 40° 15.793'K,
42° 57.060'D, 1619 m, U.A.A. 63. Yenir.

Helvellaceae Fr.

3. Helvella acetabulum (L.) Quél.

Konifer orman agikligi, gayirlik, ilge merkezi, 30.05.2013,
40° 7.196'K, 43° 7.123'D, 1470 m, U.A.A. 39. Yenir.

4. Helvella lacunosa Afzel.

Kavak (Populus sp.) agaclari alti, Karakus koyu, 13. 04.
2016, 40° 9.856'K, 43° 1.289'D, 1822 m, U.A.A. 170.
Yenir.

5. Helvella leucopus Pers.

Kavak (Populus sp.) agaglari alti, Altingedik koyd,
29.04.2014, 40° 3.821'K, 43° 1.200'D, 1875 m, U.A.A. 78;
Sogut (Salix sp.) agaclar alti, Bulanik kdyd, 08.05.2015,
40° 3.265'K, 42° 46.835'D, 1358 m, U.A.A. 156. Yenir.

Morchellaceae Rchb.

6. Morchella elata Fr.

Konifer agaclari alti, ilge merkezi, 30.05.2013, 40°
7.196'K, 43° 7.123'D, 1470 m, U.A.A. 48. Yenir.

7. Morchella esculenta (L.) Pers.

Kavak (Populus sp.) agaclari alti, Akdéren koyd,
29.04.2014, 40° 9.585'K, 43° 0.077'D, 1974 m, U.AA.
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113; So6gut (Salix sp.) agaclar alti, Bulanik koyd,
08.05.2015, 40° 8.556'K, 43° 15.593'D, 1198 m, U.AA.
149. Yenir.

Pezizaceae Dumort.

8. Peziza arvernensis Roze & Boud.

Odun kalintilari Gzeri, Cilehane koéyu, 31.05.2013, 40°
15.793'K, 42° 57.060'D, 1619 m, U.A.A. 53. Yenmez.

9. Peziza badia Pers.

Toprak Uzeri, Karakus koyu, 13.04.2016, 40° 9.856'K, 43°
1.289'D, 1822 m, U.A.A. 172. Yenir.

10. Peziza fimeti (Fuckel) E.C. Hansen

Sigir gubresi Uzeri, Karakus koyd, 12.05.2013, 40°
9.776'K, 43° 1.244'D, 1829 m, U.A.A. 17. Yenmez.
Pyronemataceae Corda

11. Cheilymenia granulata (Bull.) J. Moravec

Sigir gubresi Gzeri, ilge merkezi, 10.05.2013, 40° 7.834'K,
43° 7.365'D, U.A.A. 6. Yenmez.

Basidiomycota R.T. Moore

Agaricomycetes Doweld

Agaricales Underw.

Agaricaceae Chevall.

12. Agaricus arvensis Schaeff.

Cayirlik, ilge merkezi, 10.05.2013, 40° 8.892'K, 43°
6.723'D, 1375 m, U.A.A. 7; Akgay koyi, 01.05.2014, 40°
6.983'K, 43° 16.005'D, 1243 m, U.A.A. 105. Yenir.

13. Agaricus bisporus (J.E. Lange) Imbach

Cayirlik, Cayarasi koyi, 08.05.2015, 40° 3.082'K, 42°
46.794'D, 1372 m, U.A.A. 146. Yenir.

14. Agaricus bitorquis (Quél.) Sacc.

Cayirlik, Bulanik koyt, 30.05.2013, 40° 8.685'K, 43°
15.664'D, 1188 m, U.A.A. 18. Yenir.

15. Agaricus bresadolanus Bohus

Cayirlik, Bulanik koyu, 31.05.2013, 40° 8.653'K, 43°
15.727'D, 1181 m, U.A.A. 24. Yenir.

16. Agaricus campestris L.

Cayirlik, Oluklu koyl, 31.05.2013, 40° 18.473'K, 42°
52.846'D, 2031 m, U.A.A. 64. Yenir.

17. Agaricus urinascens (Jul. Schaff. & F.H. Mgller)
Singer

Cayirlik, Degirmendere kdyu, 31.05.2013, 40° 3.120'K,
42° 49.777'D, 1381 m, U.A.A. 23. Yenir.

18. Bovista plumbea Pers.

Cayirlik, ilge merkezi, 13.04.2016, 40° 8.835'K, 43°
7.973'D, 1352 m, U.A.A. 174. Yenir.

19. Calvatia gigantea (Batsch) Lloyd
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Cayirlik, Degirmendere koyu, 31.05.2013, 40° 3.120'K,

42° 49.777'D, 1381 m, U.A.A. 31. Yenir.

20. Coprinus comatus (O.F. Miill.) Pers.

Cayirlik, Cengilli koyl, 02.06.2014, 40° 7.208'K, 42°
55.034'D, 1987 m, U.A.A. 71; Cayirhk, Donandi koéyu,
09.05.2015, 40° 6.641'K, 43° 28.586'D, 1021 m, U.A.A.
160. Yenir.

21. Lepiota cristata (Bolton) P. Kumm.

Cayirlik, Kuloglu koéyt, 01.05.2014, 40° 5.808'K, 42°
57.407'D, 1278 m, U.A.A. 89. Zehirli.

22. Leucoagaricus leucothites (Vittad.) Wasser
Cayirlik, Degirmendere koyu, 27.04.2014, 40° 3.120'K,
42° 49.777'D, 1381 m, U.A.A. 84; Kuloglu koyu,
21.10.2014, 40° 5.808'K, 42° 57.407'D, 1278 m, U.A.A.
125. Yenir.

23. Lycoperdon pyriforme Schaeff.

Kutuk Gzeri, Akgay koyu, 31.05.2013, 40° 6.983'K, 43°
16.005'D, 1243 m, U.A.A. 45. Yenir.

Amanitaceae R. Heim ex Pouzar

24. Amanita magniverrucata Thiers & Ammirati
Cayirlik, Karakus koyd, 12.05.2013, 40° 9.865'K, 43°
1.306'D, 1819 m, U.A.A. 14. Zehirli.

25.  Amanita pantherina (DC.) Krombh.

Karisik agaclik, ilge merkezi, 10.05.2013, 40° 8.001'K,
43° 7.321'D, 1389 m, U.A.A. 9. Zehirli.

26. Amanita phalloides (Vaill. ex Fr.) Link

Karisik agaglik, ilge merkezi, 31.05. 2013, 40° 8.726'K,
43° 7.802'D, 1348 m, U.A.A. 28. Zehirli.

27. Amanita vaginata (Bull.) Lam.

Karisik agdaclik, ilge merkezi, 31.05.2013, 40° 8.726'K,
43° 7.802'D, 1348 m, U.A.A. 27. Yenir.

Bolbitiaceae Singer

28. Conocybe apala (Fr.) Arnolds

Cayirlik, Bulanik koyu, 01.05.2014, 40° 8.685'K, 43°
15.664'D, 1188 m, U.A.A. 110. Yenmez.

29. Conocybe coprophila (Kihner) Kithner

Erik (Prunus sp.) agaglari alti, Kuloglu kdyu, 10.05.2013,
40° 5.808'K, 42° 57.407'D, 1278 m, U.A.A. 1; cayirlik, ilce
merkezi, 30.05.2013, 40° 8.892'K, 43° 6.723'D, 1375 m,
U.AA. 21. Yenmez.

30. Conocybe fuscimarginata (Murrill) Singer
Cayirlik, Gunindi kéyl, 11.05.2013, 40° 12.033'K, 43°
15.651'D, 1348 m, U.A.A. 11. Yenmez.

31. Conocybe moseri Watling

Cayirlik, Karakus koyu, 12.05.2013, 40° 9.865'K, 43°
1.306'D, 1819 m, U.A.A. 16. Yenmez.

32. Conocybe tenera (Schaeff.) Fayod

Cayirlik, Degirmendere koyu, 13.04.2016, 40° 3.120'K,
42°49.777'D, 1381 m, U.A.A. 176. Yenmez
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Entolomataceae Kotl. & Pouzar

33. Entolomaclypeatum (L.) P. Kumm.

Cayirlik, Cicekli koyd, 30.05.2013, 39° 58.881'K, 42°
47.354'D, 1920 m, U.A.A. 22. Zehirli.

34. Entoloma sericeoides (J.E. Lange) Noordel.
Cayirlik, Bulanik kdyu, 40° 8.685'K, 43° 15.664'D, 1188
m, 30.04.2014, U.A.A. 74. Zehirli.

Hymenogastraceae Vittad.

35. Deconica coprophila (Bull.) P. Karst.

Sigir gubresi Uzeri, Bulanik koéyt, 21.10.2014, 40°
8.556'K, 43° 15.593'D, 1198 m, U.A.A. 137. Yenmez.

36. Gymnopilus junonius (Fr.) P.D. Orton

Sogut  (Salix sp.) kiOtigu Gzeri, Cayarasi koyd,
21.10.2014, 40° 3.115'K, 42° 46.744'D, 1362 m, U.AA.
114. Zehirli.

37. Hebeloma alpinum (J. Favre) Bruchet

Cayirlik, Karabag kéyud, 01.05.2014, 40° 13.688'K, 43°
9.616'D, 1474 m, U.A.A. 76. Yenir.

38. Hebeloma crustuliniforme (Bull.) Quél.

Cayirlik, Oluklu koyd, 31.05.2013, 40° 18.419'K, 42°
52.840'D, 2031 m, U.A.A. 38. Zehirli.

39. Hebeloma sinapizans (Paulet) Gillet

Cayirlik, Bulanik koyu, 21.10.2014, 40° 8.685'K, 43°
15.664'D, 1188 m, U.A.A. 119. Zehirli.

40. Hypholoma fasciculare (Huds.) P. Kumm.

Kuatuk uzeri, Cicekli kdyu, 39° 58.881'K, 42° 47.354'D,
1920 m, 01.05.2014, U.A.A. 118. Zehirli.

Lyophyllaceae Jilich

41. Lyophyllum decastes (Fr.) Singer

Cayirlik, Akoren koyl, 29.04.2014, 40° 9.617'K, 43°
0.395'D, U.A.A. 126; Bulanik koyu, 01.05.2014, 40°
8.685'K, 43° 15.664'D, 1188 m, U.A.A. 127. Yenir.
Marasmiaceae Roze ex Kuhner

42. Marasmius epiphyllus (Pers.) Fr.

Kavak (Populus sp.) yaprak kalintisi Uzeri, ilge merkezi,
21.10.2014, 40° 10.474'K, 43° 8.644'D, 1203 m, U.AA.
128. Yenmez.

43. Marasmius oreades (Bolton) Fr.

Cayirlik, Oluklu koyu, 40° 18.473'K, 42° 52.846'D, 2031
m, 31.05.2013, U.A.A. 46. Yenir.

Mycenaceae Roze

44. Mycena galericulata (Scop.) Gray

Katik Gzeri, Degirmendere koyu, 13.04.2016, 40°
2.887'K, 42° 49.662'D, 1400 m, U.A.A. 177. Yenmez.
45. Mycena pura (Pers.) P. Kumm.

Cayirlik, Cilehane koyu, 31.05.2013, 40° 15.793'K, 42°
57.060'D, 1619 m, U.A.A. 49. Zehirli.

46. Mycenarenati Quél.
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Kutuk Gzeri, Kuloglu kéyl, 30.05.2013, 40° 5.808'K, 42°

57.407'D, 1278 m, U.A.A. 20. Yenmez.

Omphalotaceae Bresinsky

47. Gymnopus dryophilus (Bull.) Murrill

Mese (Quercus sp.) agaclari alti, Degirmendere kdy, 40°
2.887'K, 42° 49.662'D, 1400 m, 13.04.2016, U.A.A. 178.
Yenir.

48. Gymnopus ocior (Pers.) Antonin & Noordel.
Kavak (Populus sp.) agaglan alti, ilce merkezi,
30.05.2013, 40° 10.474'K, 43° 8.644'D, 1203 m, U.AA.
37. Yenmez.

Physalacriaceae Corner

49. Armillaria mellea (Vahl) P. Kumm.

Katak Gzeri, Degirmendere koyl, 13.04.2016, 40°
2.887'K, 42° 49.662'D, 1400 m, U.A.A. 179. Yenir.

50. Flammulina velutipes (Curtis) Singer

Soégut (Salix sp.) kutigu Gzeri, Akgay kodyu, 01.05.2014,
40° 6.983'K, 43° 16.005'D, 1243 m, U.A.A. 116. Yenir.
51. Strobilurus tenacellus (Pers.) Singer

Kozalak kalintisi Gzeri, Camuslu koyl, 30.04. 2014, 40°
13.175'K, 42° 56.964'D, 1773m, U.A.A. 61. Yenmez.
Pleurotaceae Kuhner

52. Pleurotus dryinus (Pers.) P. Kumm.

Sogut (Salix sp.) katuga Uzeri, Cayarasi koyd,
01.05.2014, 40° 3.115'K, 42° 46.744'D, 1362 m, U.AA.
133. Yenir.

53. Pleurotus ostreatus (Jacq.) P. Kumm.

Kavak (Populus sp.) kutugl dzeri, ilge merkezi,
10.05.2013, 40° 8.001'K, 43° 7.321'D, 1389 m, U.A.A. 5;
Cayarasi koyl, 21.10.2014, 40° 3.281'K, 42° 47.036'D,
1362 m, U.A.A. 134. Yenir.

Pluteaceae Kotl. & Pouzar

54. Volvopluteus gloiocephalus (DC.) Vizzini, Contu
& Justo

Cayirlik, Bulanik koyld, 21.10.2014, 40° 8.685'K, 43°
15.664'D, 1188 m, U.A.A. 138. Yenir.

Psathyrellaceae Vilgalys, Moncalvo & Redhead

55. Coprinellus disseminatus (Pers.) J.E. Lange
Sogut (Salix sp.) katigu tzeri, Akgay koyu, 09.05.2015,
40° 6.983'K, 43° 16.005'D, 1243 m, U.A.A. 163. Yenir.
56. Coprinellus domesticus (Bolton) Vilgalys, Hopple
& Jacq. Johnson

Odun kalintisi Uzeri, Akgay koyu, 40° 6.983'K, 43°
16.005'D, 1243 m, 31.05.2013, U.A.A. 34. Yenmez.

57. Coprinellus impatiens (Fr.) J.E. Lange
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Cayirlik, Kuloglu koéyt, 10.05.2013, 40° 5.808'K, 42°
57.407'D, 1278 m, U.AA. 2. Yenmez.

58. Coprinellus micaceus (Bull.) Vilgalys, Hopple &
Jacq. Johnson

So6gut (Salix sp.) katiga Gzeri, Bulanik koyd, 30.04.2014,
40° 8.556'K, 43° 15.593'D, 1198 m, U.A.A. 72. Yenir.

59. Coprinopsis atramentaria (Bull.) Redhead,
Vilgalys & Moncalvo

Curimis odun kalintilari Gzeri, ilce merkezi, 28.04.2014,
40° 8.001'K, 43° 7.321'D, 1389 m, U.A.A. 125; Sogiit
(Salix sp.) kutigu dibi, Karakale koyu, 08.05.2015, 40°
10.106'K, 43° 27.224'D, 1737 m, U.A.A. 157. Zehirli.

60. Coprinopsis nivea (Pers.) Redhead, Vilgalys &
Moncalvo

Sigir gubresi Uzeri, Kuloglu Kéyu, 10.05.2013, 40°
5.808'K, 42° 57.407'D, 1278 m, U.A.A. 3. Yenmez.

61. Homophron spadiceum (P. Kumm.) Orstadius &
E. Larss.

Odun kalintilari Gizeri, Devebik koéyu, 31.05.2013, 40°
9.821'K, 43° 11.328'D, 1151 m, U.A.A. 59. Yenir.

62. Parasola plicatilis (Curtis) Redhead, Vilgalys &
Hopple

Cayirhk, Cayarasi koyu, 21.10.2014, 40° 3.082'K, 42°
46.794'D, 1372 m, U.A.A. 129. Yenmez.

63. Psathyrella lutensis (Romagn.) Bon

Cayirhk, Karakus koyu, 11.05.2013, 40° 9.865'K, 43°
1.306'D, 1819 m, U.A.A. 15. Yenmez.

64. Psathyrella prona (Fr.) Gillet

Cayirlik, Degirmendere kdyu, 31.05.2013, 40° 3.120'K,
42° 49.777'D, 1381 m, U.A.A. 58. Yenmez.

65. Psathyrella spadiceogrisea (Schaeff.) Maire
Odun kalintilar Gzeri, Ceperli kdya, 30.04.2014, 40°
11.631'K, 42° 58.526'D, 1757 m, U.A.A. 85; Cayarasi
kdyu, 09.05.2015, 40° 3.281'K, 42° 47.036'D, 1362 m,
U.AA. 151. Yenmez.

Schizophyllaceae Quél.

66. Schizophyllum commune Fr.

S6gut  (Salix sp.) katughd Uzeri, Kokpinar koyd,
09.05.2015, 39° 59.778'K, 42° 50.000'D, 1965 m, U.A.A.
164. Yenmez.

Strophariaceae Singer & A.H. Sm.

67. Agrocybe paludosa (J.E. Lange) Kihner &
Romagn. ex Bon

Cayirlik, Akyayla koyu, 30.04.2014, 40° 17.034'K, 43°
13.833'D, 2260 m, U.A.A. 68. Yenir.

68. Agrocybe praecox (Pers.) Fayod

Odun kalintilari Gzeri, Tungkaya koyu, 30.05.2013, 40°
16.608'K, 42° 51.611'D, 2048 m, U.A.A. 25. Yenir.

69. Pholiota aurivella (Batsch) P. Kumm.
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Sogut (Salix sp.) agaci Uzeri, Ceperli kéyu, 30.04.2014,
40° 11.631'K, 42° 58.526'D, 1757 m, U.A.A. 86. Yenmez.
70. Pholiota conissans (Fr.) M.M. Moser

Sogut (Salix sp.) dah Gizeri, Akgay koyu, 01.05.2014, 40°
6.983'K, 43° 16.005'D, 1243 m, U.A.A. 132. Yenmez.
Tricholomataceae R. Heim ex Pouzar

71. Clitocybe rivulosa (Pers.) P. Kumm.

Cayirlik, Cigekli kodyd, 01.05.2014, 39° 58.881'K, 42°
47.354'D, 1920 m, U.A.A. 108. Zehirli.

72. Lepista nuda (Bull.) Cooke

Mese (Quercus sp.) agaclari alti, Cayarasi koyd,
31.05.2013, 40° 3.681'K, 42° 47.504'D, 1343 m, U.AA.
43. Yenir.

73. Lepista personata (Fr.) Cooke

Kavak (Populus sp.) agaglar alti, ilge merkezi,
30.05.2013, 40° 10.474'K, 43° 8.644'D, 1203 m, U.AA.
19; Cayirlik, Ceperli kdyl, 29.04.2014, 40° 11.631'K, 42°
58.526'D, 1757 m, U.A.A. 83. Yenir.

74. Melanoleuca cognata (Fr.) Konrad & Maubl.
Cayirlik, Cayarasi koyl, 08.05.2015, 40° 3.082'K, 42°
46.794'D, 1372 m, U.A.A. 88. Yenir.

75. Melanoleuca strictipes (P. Karst.) Jul. Schaff.
Cayirlik, Karacaoren koyu, 31.05.2013, 40° 3.473'K, 43°
18.712'D, 2183 m, U.A.A. 50. Yenir.

Tubariaceae Vizzini

76. Tubaria furfuracea (Pers.) Gillet

Sogut (Salix sp.) govde kalintilari tGzeri, Gunindi koyu,
11.05.2013, 40° 12.470'K, 43° 15.616'D, 1424 m, U.A.A.
12. Yenmez.

Boletales E.-J. Gilbert

Boletaceae Chevall.

77. Boletus edulis Bull.

Konifer agaclari alti, Cengilli koéyu, 31.05.2013, 40°
7.601'K, 42° 54.954'D, 2048 m, U.A.A. 29. Yenir.

78. Butyriboletus fechtneri (Velen.) D. Arora & J.L.
Frank

Cayirlik, Cengilli kéyd, 31. 05. 2013, 40° 7.200'K, 42°
55.015'D, 1987 m, U.A.A. 30. Yenir.

Paxillaceae Lotsy

79. Paxillus involutus (Batsch) Fr.

Karisik agaclar alti, Akgay kdyu, 09.05.2015, 40° 6.983'K,
43° 16.005'D, 1243 m, U.A.A. 145, Zehirli.
Cantharellales Gaum.

Clavulinaceae Donk

80. Clavulina cinerea (Bull.) J. Schrét.

Konifer agaglar alti, ilge merkezi, 30.05.2013, 40°
7.196'K, 43° 7.123'D, 1470 m, U.A.A. 104. Yenir.
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Hymenochaetales Oberw.

Hymenochaetaceae Imazeki & Toki

81. Phellinus igniarius (L.) Quél.

So6gut (Salix sp.) agaci Uzeri, Bulanik koyi, 09.05.2015,
40° 8.556'K, 43° 15.593'D, 1198 m, U.A.A. 153. Yenmez
Polyporales Gaum.

Ganodermataceae Donk

82. Ganoderma applanatum (Pers.) Pat.

Erik (Prunus sp.) kUtugl Uzeri, Kuloglu Kéyu, 21.10.2014,
40° 5.808'K, 42° 57.407'D, 1278 m, U.A.A. 117. Yenmez.
Polyporaceae Fr. ex Corda

83. Cerioporus squamosus (Huds.) Quél.

Kavak (Populus sp.) kutigl uGzeri, Altingedik koyd,
29.04.2014, 40° 3.821'K, 43° 1.200'D, 1875 m, U.A.A. 87;
Sogut (Salix sp.) kitugu Gzeri, Akgay koyu, 08.05.2015,
40° 6.983'K, 43° 16.005'D, 1243 m, U.A.A. 148. Yenir.
84. Lentinus arcularius (Batsch) Zmitr.

Kutlk Gzeri, Kuloglu Kéyl, 10.05.2013, 40° 5.808'K, 42°
57.407'D, 1278 m, U.AA. 4. Yenmez.

85. Lentinus tigrinus (Bull.) Fr.

Soguat (Salix sp.) kutiga tzeri, ilge merkezi, 11.05.2013,
40° 8.228'K, 43° 7.372'D, 1381 m, U.A.A. 10; Kavak
(Populus sp.) kutigu tzeri, Kozlu kéyu, 28.04.2014, 40°
11.321'K, 42° 56.942'D, 1767 m, U.A.A. 80. Yenir.

86. Panus conchatus (Bull.) Fr.

Sogut (Salix sp.) katagl Uzeri, ilge merkezi, 30.05.2013,
40° 8.228'K, 43° 7.372'D, 1381 m, U.A.A. 36. Yenir.

Tartisma

Calisma sonucunda arastirma alaninda tespit
edilen tlrlerin yenilebilirlik durumuna goére dagilimlari
Sekil 2.’de gdsterilmistir. Grafik incelendiginde arastirma
alaninda 43 tarin yenir; 29 tiriin yenmez ve 14 turln ise
zehirli 6zellikte oldugu tespit edilmigstir.

Arastirma alaninda yenir 6zellikte 43 tir olmasina
ragmen yodrede sadece Agaricus tlrleri (6), Pleurotus
ostreatus ve Morchella turleri (2) olmak tGzere toplam 9 tur
yore genelinde veya lokal olarak bilinip toplanmakta ve
gida olarak tuketiimekte veya ticareti yapilmaktadir.
Yoérede edinilen bilgiye gére 2017 yilinda Morchella
turlerinin taze olarak kilosu 200 TL’ye kadar alicisinin
oldugu tespit edilmigtir.

Alanda belirlenen odun tahripgisi makrofunguslar
Ozellikle ekonomik 6neme sahip meyve agaglari basta
olmak Uuzere vermis olduklari ekonomik kayiplarin
Onlenmesi agisindan 6nem arz etmektedir. Yorede tespit
edilen odun tahripgisi makromantarlar neden olduklari
gurlkgtllerle birlikte Tablo 1°de verilmigtir.
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Zehirli tur % 16
(14)

Yenmeyen tir %
34 (29)

Yenen tir % 50

(43)

Sekil 2. Yorede tespit edilen tirlerin yenilebilirlik durumuna gére dagilimi.

Tablo 1. Odun tahripgisi makromantarlar ve neden olduklan ¢irikguller

Numara  Tiir adi Sebep oldugu ¢iriikgil Referans
1 Armillaria mellea Beyaz curikeiil Srivastava ve ark., (2012)
2 Coprinellus micaceus Beyaz curikgtil Maurer ve ark., (2014)
3 Cerioporus squamosus Beyaz ¢urukeul Schmidt, (2006)
4 Flammulina velutipes Beyaz curikgtil Stamets, (2005)
5 Ganoderma applanatum Beyaz curikgtil Uzun ve ark., (2005)
6 Gymnopus dryophilus Beyaz curikgtil Mata ve ark., (2007)
7 Gymnopus ocior Beyaz curikgtil Mata ve ark., (2007)
8 Hypholoma fasciculare Beyaz cirikgul Stamets, (2005)
9 Lentinus tigrinus Beyaz ciirtkgul Quintero ve ark., (2008)
10 Lentinus arcularius Beyaz ciirtkgul Barrasa ve ark., (2014)
11 Lepista nuda Beyaz ciirtkgul Barrasa ve ark., (2014)
12 Lycoperdon pyriforme Beyaz ciirtkgul Tanesaka ve ark., (1993)
13 Panus conchatus Beyaz curukeul Kirk ve Chang, (1990)
14 Phellinus igniarius Beyaz curtkeul Uzun ve ark., (2005)
15 Pleurotus dryinus Beyaz curtkeul Uzun ve ark., (2005)
16 Pleurotus ostreatus Beyaz curtkeul Stamets, (2005)
17 Mycena galericulata Kahverengi ¢urukeul Kuo, (2010)
18 Paxillus involutus Kahverengi ¢urukeul Rineau ve ark., (2012)
19 Schizophyllum commune Beyaz ve kahverengi gurikeul Zhu ve ark., (2016)

Tablo 2. Yérede ve yakin gevresinde yapilmis ¢alismalar ve benzerlik durumu.

Calisma Toplam tiir Ortak tiir Benzerlik orani (%)
i Sarikamis (Kars) yoresi
(Oztlrk ve ark.,1996, Demirel ve Uzun,1996, 55 11 20
Demirel ve Uzun 1999)
(Agn yoresi)

(Demirel ve ark., 2002) 45 22 48.9
Ardahan ve Igdir yoresi

(Uzun, 2010) 139 31 22.3

Erzurum yoresi 114 22 19.3

(Demirel ve ark., 2003)
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Arastirma alani ve yakin ¢evresinde daha 6nce
yapilmis calismalar ile bu ¢alismanin sonuglari
karsilastirildiginda, en yiiksek benzerligin %48,9 ile Agri
yoresi ile oldudu; bunun nedeni ise 6zellikle bitki ortlsu
bakimindan benzerlik gosterdikleri fakat Ardahan — 1gdir,
Erzurum ve Sarikamig yoresinde belirlen turlerle
benzerlik oranlarinin disik olmasinin baslica nedeni
iklim ve bitki ortusunlin farkliliklarindan kaynaklandigi
distnilmektedir. Tablo 2’de belirtiimis olan ¢alismalar

ve ark., (2018) tarafindan 1 tir olmak lizere toplam 2 tir
kaydi verilmigtir. Bu g¢alisma sonucunda tespit edilen
batln turler arastirma alani igin yeni olup, ayni zamanda
Ulke mikobiyotasinin belirlenmesine de katki saglamistir.

Tesekkiir

Bu calisma; Yuzinci Yil Universitesi Bilimsel
Arastirma Projeleri Bagkanh@i tarafindan 2013-FBE-
YL028 no’lu proje ile desteklenmistir. Katkilarindan dolayi

disinda arastirma alanina yakin olan Sarikamis
ilcesinden Akgay ve Uzun, (2016) tarafindan 1 ve Akgay

tesekkir ederiz.
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Abstract: Dematiaceous fungi (black fungi) are a heterogeneous group of fungi present in
diverse environments worldwide. Many species in this group are known for surviving in extreme
conditions, especially in tropical and subtropical climates. In this study, a total of 16 water samples
which were obtained seasonally from 4 different saltpans predetermined in the Camalti Saltern
were studied. The isolation of fungi was performed by membrane filtration method using DRBC
and DRBC10 media. The isolated fungi were identified based on their morphological
characteristics and the identification was supported by internal transcribed spacer (ITS)-based
phylogenetic analysis.

The average numbers of colonies were determined to be 15 CFU / 100 ml and 24 CFU /
100 ml on DRBC and DRBC10 media, respectively. Thirty species of 10 genera were identified.
The genera are as follows: Alternaria, Arthrinium, Biscogniauxia, Chaetomium, Cladosporium,
Drechslera, Phomopsis, Pithomyces, Stachybotrys and Stemphylium. According to their relative
abundance, the dominant genera isolated on DRBC medium were Cladosporium (52%),
Alternaria (35%) and Chaetomium (6%), while Alternaria (50%) and Cladosporium (47%) on the
DRBC10 medium. The fungi isolated from Camalti Saltern water samples were found to belong
mainly to Capnodiales and Pleosporales. This study represents the first survey of dematiaceous
fungi in izmir Camalti Saltern and provides data on their diversity and distribution.

Key words: Solar Saltern, Hypersaline, Black Fungi, Cladosporium, Alternaria

izmir ilinde Bulunan Gamalti Tuzlasi
Dematiaceous Fungus Cesitliligi ve Dagilimi

Oz: Dematiaceous funguslar (siyah funguslar) tim diinyada cesitli ortamlarda bulunan
heterojen bir mantar grubudur. Bu gruptaki birgok turiin, zellikle tropikal ve subtropikal iklimlerde,
ekstrem kosullarda yasadigi bilinmektedir. Bu ¢alismada, Camalti tuzlasinda belirlenen 4 farkli
havuzdan mevsimsel olarak alinan toplam 16 su 6rnegi ¢alisiimistir. Mikrofunguslarin izolasyonu
DRBC ve DRBC10 besiyerlerinde membran filtrasyon yontemi ile gerceklestiriimistir. izole edilen
mikrofunguslar morfolojik 6zellikleri esas alinarak tanimlanmis ve ITS’ye dayal filogenetik analiz
ile desteklenmisgtir.

Ortalama koloni sayisi DRBC besiyerinde 15 KOB / 100 ml ve DRBC10 besiyerinde 24
KOB / 100 ml bulunmustur. Sonug olarak, 10 cinse ait 30 tir belirlenmistir. Bu cinsler; Alternaria,
Arthrinium, Biscogniauxia, Chaetomium, Cladosporium, Drechslera, Phomopsis, Pithomyces,
Stachybotrys ve Stemphylium’dur. Goéreceli bolluklarina gore, izole edilen baskin cinsler DRBC
besiyerinde Cladosporium (%52), Alternaria (%35) ve Chaetomium (%6) iken DRBC10
besiyerinde Alternaria (%50) ve Cladosporium (%47) olarak belirlenmistir. Camalti Tuzlasi tuzlu
su Orneklerinden izole edilen mikrofunguslarin agirlikh olarak Capnodiales ve Pleosporales
takimlarina ait oldugu gérilmiistir. Bu ¢alisma izmir Camalti Tuzlasindaki Dematiaceous fungus
cesitliligi Uzerine yapilan ilk calismayi temsil etmektedir.

Anahtar kelimeler: Glnes Tuzlasi, Hipersalin, Siyah Funguslar, Cladosporium, Alternaria
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Introduction

Dematiaceous or melanized fungi are a
heterogeneous group of fungi with dark-colored colonies
and pigmented fungal elements. They are typically soil
saprophytes, plant and (some of them) human
pathogens, and laboratory contaminants with a worldwide
distribution in humid environments. Furthermore, they
have been known as inhabitants of extreme
environments, such as rock surface, deserts, acidic and
natural or artificial hypersaline environments (Abdel-
Hafez, 1981; Butinar et al., 2005; Selbmann et al., 2015;
Yenice Gursu et al., 2017).

For the last two decades, some fungi are known to
survive in hypersaline environments and even salt-
saturated waters, and they are natural inhabitants of such
environments. The first comprehensive study suggesting
that fungi are active members of hypersaline
environments was carried out by Gunde-Cimerman et al.,
(2000). Since then, various salt-tolerant fungal strains
have been investigated and consistently isolated from
saline environments around the world, regardless of
geographic location. Previously, Cronin and Post (1977)
studied on the isolation and description of Cladosporium
sp., a halophilic dematiaceous fungus from the Great Salt
Lake, a hypersaline lake in Utah. In addition, the study on
the isolation and identification of three fungal species
from Dead Sea water samples carried out by Buchalo at
al. (1998) is noteworthy.

Salterns may reflect all salinity ranges from sea
water to salt saturation. Salterns with properties such as
high salt concentrations leading to low water activity, low
oxygen concentration, high light intensity, limited nutrient
availability and near-neutral pH are unique habitats for
microorganisms. They are the preferred environments for
revealing the biodiversity in hypersaline waters as they
provide easy-to-reach sampling points. The multi-pond
coastal solar salterns consist of a series of conjunctive
saltpans, with a gradient of salinities ranging from
seawater to NaCl precipitation. Therefore, multi-pond
solar salterns are model habitats for studying biological
communities in hypersaline environments. Hypersaline
environments such as the Great Salt Lake in the USA, the
Dead Sea in Israel, The Cabo Rojo Solar Salterns in
Puerto Rico, and Tuz Lake in Turkey are found in all
continents (Cantrell et al., 2006; Gunde-Cimerman and
Zalar, 2014). izmir Camalti Saltern is the largest coastal
solar saltern located on the Aegean coast of Turkey.

The aim of this study was to assess the diversity of
dematiaceous fungi in the hypersaline ecosystem of
Camalti Saltern, izmir /Turkey. In order to characterize
the spatiotemporal species composition of the
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dematiaceous fungal community of the Camalti Saltern, it
has been investigated whether the diversity and
composition of fungal communities varies in the saltpans
and seasons. In addition, the diversity and distribution of
dematiaceous fungi have been evaluated through the
frequency of occurrence and relative abundances.

Material and Method

Site Description: izmir Camalti Saltern is the
largest coastal solar saltern located on the Aegean coast
of Turkey (Figure 1). The saltern, a multi-pond system
consisting of 176-180 ponds, covers an area of nearly 58-
60 km2. These shallow ponds are fed by sea water from
the Aegean Sea. The salinity of these ponds ranges from
3.5% to 30%. Since 1863, salt extraction from sea water
has been carried out in the Camalti saltworks. Annually,
35-40% of the salt produced in Turkey is produced at the
saltworks, so it is an important source of salt particularly
for the food industry (Koru and Pergin, 2018).

Sampling, Isolation and Enumeration of Fungi:

The water sampling was performed compositely from four
ponds at Camalti Saltern in January, April, July and
October 2013 (Figure 1). The total salt concentration of
each sample was determined in situ with a hand
refractometer (Eclipse) and the pH and temperature were
measured with TOA WQC water analyzer at the sampling
point. The water samples collected into sterile plastic
containers were kept in cold temperature and processed
within 24 hours.
In order to isolate and enumerate the fungal species from
water, 20 ml of each sample was filtered through the
sterile Cellulose Nitrate Membrane Filters (pore size 0.45
um, & 47 mm Sartorius) and the filter papers were placed
onto the Petri plates containing DRBC (aw 0.99) and
DRBC10 (DRBC+10% NaCl) (aw 0.93) media with
chloramphenicol (100 mg/L) (King et al.,1979). Untreated
salt harvested from the saltern was used in DRBC10
medium. The plates were incubated for 5 weeks at 25°C.
Fungal colony forming unit (CFU) was counted on 3rd,
5th, 7th, 14th and 30th days of incubation, and
subcultures were made of all of the morphologically
distinct colonies from each sample on Malt Extract Agar
(Merck) slants and kept at 4°C. Individual pure strains
have been deposited in the culture collection of the
Department of Biology, Eskisehir Osmangazi University
(Turkey).

The filtration was conducted in parallel from the
three aliquots of water samples and the average numbers
of colonies were calculated as CFU / 100ml. Water
activties of the media have been determined using the
water activity meter (Aqualab, Decagon Devices, USA).
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Figure 1. Camalti Saltern and the sampling stations

Identification of Fungi: The identification of the
fungal species was performed based on the examination
of their micro- and macro-morphological structures using
stereomicroscopy (Zeiss Stemi 2000-C) and light
microscopy, as well as the upper and lower surface
colorations on MEA, PDA and Synthetic Nutrient-Poor
Agar (SNA). The genus identifications were carried out by
following Barnett and Hunter (1999) and the
identifications of the species were executed complying
with related literatures, “Dematiaceous Hyphomycetes”
(Ellis, 1971), “Biodiversity in the Cladosporium herbarum
complex (Davidiellaceae, Capnodiales), with
standardization of methods for Cladosporium taxonomy
and diagnostics” (Schubert et al., 2007), “Fungi and Food
Spoilage” (Pitt and Hocking, 2009), and Alternaria: An
Identification Manual (Simmons, 2007). Microscopic
measurement of reproductive or vegetative organs, which
are of great importance in determination of filamentous
fungi, was performed on days 7 and 14 using the
Differential Interference Contrast (DIC) microscope with
Nikon H550L Imaging System.

After all these processes, their identity was
confirmed using the analysis of internal transcribed
spacer regions (ITSland ITS2) of the ribosomal DNA
operon (including the 5.8S gene) of the filamentous fungi.
For the molecular study, all isolates were grown in Malt
Extract broth (Merck) of 2 mL of in 15 mL tubes and
incubated at 25°C for 7 days in darkness (Samson et al.,
2004). Genomic DNA of the selected pure cultures was
extracted using CTAB following the related protocol
(Graham et al., 1994; Murray and Thompson, 1980). The
extracted DNAs were stored at -20°C in a freezer. The
ITS regions were amplified with the universal primers
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forward ITS1 (5-TCCGTAGGTGAACCTGCG G-3') and
reverse ITS4  (5-TCCTCCGCTTATTGATATGC-3')
(White et al., 1990). The purification and sequencing
analyses of amplicons was performed by BM Labosis
(Ankara, Turkey).

The gathered sequences were analyzed using
Chromas (Mc Carthy, 1996) and the phylogenetic tree
was deduced from the neighbor—joining algorithm by
MEGA 6 with 1000 bootstrap replicates (Tamura et al.,
2011). The consensus sequence was aligned with all
sequences from related species retrieved from the NCBI
GenBank database using BLAST
(http://www.ncbi.nlm.nih.gov) (Altschul et al., 1990;
Altschul et al., 1997; Geer et al., 2010). The sequences
were submitted to GenBank with the accession numbers.

Data Analysis: For each fungal species, the
frequency of occurrence (%) and relative abundance (%)
were calculated (Maria and Sridhar, 2003; Sarma and
Hyde, 2001). The frequency of occurrence of fungi was
artificially grouped according to the percentage
occurrence of fungi as very frequent (>20%), frequent
(10-20%), and infrequent (<10%) used by Leong et al.
(1991) (Sarma and Hyde, 2001).

Results

The results of the physicochemical analysis of 16
water samples collected from the stations, i.e. 4 different
saltpans on Camalti Saltern are presented in Table 1.
During the year, the temperature varied between 6.0°C
and 35.2°C according to in situ measurements at the
stations. While the average temperature at the sampling
points showed a significant difference according to the
seasons, no significant difference was observed between
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the saltpans. Average temperatures were 10.5°C in
winter, 6°C in the spring, 33.3°C in summer and 19°C in
autumn. The pH of the water samples ranged from 6.83
to 8.26. It was determined that the average pH value was
the lowest in winter whereas it was the highest in spring.

The salinity of the water samples varied temporarily and
spatially. The highest salinity was determined to be
measured as 28% in the saltpan 4 in autumn, while the
lowest salinity was 16% in the saltpan 3 in winter (Table
1).

Table 1. The coordinates for each station in the Camalti Saltern and analyzed environmental variables

Coordinates

Temperature (°C)
SU/AU/WI/SP

pH
SU/AU/WI/SP

Salinity (%)
SU/AU/WI/SP

Station 1  38°29'41.85"N 26°54'57.60"E

Station 2 38°29'47.94”N 26°55'8.06"E
Station 3  38°29'32.45"N 26°55'14.25"E
Station 4  38°29'30.81”N 26°55'30.08"E

32.8/19.0/8.5/6.0
32.0/19.0/11.0/6.0
35.2/19.0/11.0/6.0
33.3/19.0/11.5/6.0

7.91/7.85/7.07/7.85
7.94/7.83/7.04/8.21
7.95/7.89/6.90/8.26
7.87/7.98/6.83/8.20

26.5/24.0/23.0/20.0
24.5/25.0/22.0/20.0
20.5/27.0/16.0/20.0
22.0/28.0/23.5/20.0

SU, Summer; AU, Autumn; WI, Winter; SP, Spring

Enumeration and ldentification of Fungi: The
fungal isolates were enumerated and isolated using two
different media having low (DRBC10, aw 0.93) and high
water activity (DRBC aw 1.0) with the culture-dependent
counting method. Then the dynamics of fungi inhabited in
hypersaline waters was estimated. Twenty ml of each
water sample was used for the filtration to provide the
optimal colony distribution, i.e. formation of enumerable
amount of colony forming unit, on the membrane filters
during incubation.

In this study, a total of 1280 fungal colonies, 620 of
which are Dematiaceous fungi (48%), were counted and
isolated from 16 water samples using DRBC and
DRBC10 media. While 39% of these dematiaceous
isolates was isolated from the DRBC plates, 61% of the
isolates was isolated from the DRBC10 plates. According
to the seasons, while the highest average number of
dematiaceous fungi was determined in autumn in

DRBC10 medium, no significant difference was observed
among the seasons in DRBC medium (Figure 2),
DRBC

CFU/100
ml
100
80
60 Station 4
40 Station 3
20 ﬁ Station 2
Station 1
0

wl SP SU AU

suggesting that the seasonal conditions of autumn are
growth-promoting  for  halotolerant /  halophilic
dematiaceous fungi.

The fungal isolates were identified depending on
their morphological properties and the identification was
confirmed using molecular sequencing of the ITS. Based
on seasons and stations, the distribution of fungal isolates
was organized by alphabetical order within taxa and
presented in Table 2.

Thirty species of dematiaceous fungi belonging to
10 different genera were isolated from the water samples
collected from four saltpans on izmir Camalti Saltern, and
identified. All identified fungal species belong to
Ascomycota. The recovered species were distributed
within Pleosporales (41.38%), Capnodiales (34.48%),
Sordariales (10.34%), Diaporthales (3.45%), Xylariales
(6.90%), and Hypocreales (3.45%). According to fungal
taxa, the distribution of the species isolated from Camalti
Saltern on DRBC and DRBC10 can be seen in Figure 3.

DRBC10

CFU /100
ml

100
80
60 Station 4
40 Sta_ltlon 3
20 Station 2

Stationl
0

Wi SP SU AU

Figure 2. Distribution of the total colony numbers of Dematiaceae members according to the seasons and stations.
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Table 2. Seasonal and stational distribution of the fungal taxa isolated from four saltpans at Camalti Saltern (on two media DRBC and DRBC10).
Frequency of occurrence ***very frequent (>20%), **frequent (10-20%), and *infrequent (<10%)

Distribution to seasons and stations

Relative abundance (%)
[Frequency of

Taxa (CFU / 100 ml) occurrence (¥)
NCBI
ACCESSION DRBC DRBC10 DRBC DRBC10
Pleosporales
. . SU-1S(2), AU-1S(13), SP-25(2), SU-1S(3), AU-1S(2), WI- et o
Alternaria alternata (Fr.) Keissl. KX426692 SU-25(3) 25(2).SP-25(7), AU-25(32) 8,33 12,60
C\}t,ﬁ;mga brassicicola (Sehwein.) 456696 WI-3S(2), WI-3S(17) SP-1S(2), SP-25(2) 7,92+ 1,10%*
Aternania infectoria £.G. KX426694 AU-35(20) SU-25(2),AU-25(52) 8,33* 14,79
immons
Alternaria limicola E.G. Simmons
& M.E. Palm - - AU-3S(18), AU-45(22) - 10,96**
Alternaria tenuissima (Kunze) WI-1S(2), SP-15(8), SU-15(3), SP- SU-1S(2),AU-1S(7), SP-2S(2) ek .
Wiltshire KX426695 25(10) SU-3S(2),AU-35(25) 9.58 10,41
Drechslera sp. CT530 KX426690 WI-4S(2) - 0,83* -
Pseudopithomyces chartarum
(Berk. & M.A. Curtis) Jin F. Li, KX426698 SP-15(2) - 0,83* -
Ariyaw. & K.D. Hyde
Stemphyllum vesicarium (Wallr.) KX426693 : SP-2S(2), WI-4S(5) : 1,92+
E.G. Simmons
Stemphylium sp.1 - - WI-25(2) - 0,55*
Stemphylium sp.2 - SP-4S(2) 0,83* =
Stemphylium sp.3 - - SP-45(2) - 0,55*
Stemphylium sp.4 - - SU-1S(4) - 1,10*
Sordariales
Chaetomium globosum Kunze KX426702 SU-25(2) - 0,83* -
Chaetomium sp1. Kunze kxazee01  WH2SE), Su'iss(é))’ WI-3S(2), WI- i 4,58 :
Chaetomium sp2. Kunze - WI-3S(2) - 0,83* -
Capnodiales
Cladosporium cladosporioides SIESl), SRS, S 2R,
P b KX426683 WI3S(2), SP-35(17), SU-3S(10), SP-1S(3),AU-1S(35), SP-2S(2) 29,58%+* 10,96**

(Fresen.) G.A. de Vries

AU-3S(15), SP-4S(2)
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Distribution to seasons and stations

Relative abundance (%)
[Frequency of

Taxa (CFU / 100 ml) occurrence (*)
NCBI
ACCESSION DRBC DRBC10 DRBC DRBC10
. SP-15(3),SU-1S(2), WI-2S(2),SP-
Cladosporium herbarum (Pers.) /o605 SP-1S(2), SP-3S(15) 25(2), WI-3S(2),SU-3S(2), AU- 7,08 24,11%
Link
45(75)

Cladosporium ramotenellum K. o
Schub. Zalar, Crous & U, Braun  KX426686 SU-15(10), SP-25(2), SU-25(2) - 5,83 -
g;dzos"o”um sphaerospermum 156682 - WI-1S(5), AU-1S(30) - 9,50%*
gfgfjp"““m tendissimum KX426688 SU-1S(2), SP-4S(2) . 1,67+ .
Cladosporium variabile (Cooke) - i
GA do Vries KX426684 SU-3S(2), SP-4S(2) - 1,67
Cladosporium sp1l. Link KX426681 SP-1S(2) - 0,83* -
Cladosporium sp2. Link KX426689 SU-1S(5) SU-1S(5) 2,08* 1,37*
Cladosporium sp3. Link KX426680 SP-1S(2), SP-3S(3), SP-45(2) - 2,92%* -
Cladosporium sp4. Link KX426687 SU-25(3) - 1,25* -
Diaporthales -
Phomopsis sp. KX426701 WI-4S(3) - 1,25*
Xylariales
Arthrinium arundinis (Corda) .
Dyko & B. Sutton KX426697 WI-45(4) - 1,67 -
Biscogniauxia mediterranea (De KX426700 WI-4S(2) : 0.83* :
Not.) Kuntze
Hypocreales
Stachybotrys chartarum (Ehrenb.) KX426699 SU-3S(2) : 0.83* :

S. Hughes
Unidentified isolates

SU, Summer; AU, Autumn; WI, Winter; SP, Spring; 1S, Station 1; 2S, Station 2; 3S, Station 3; 4S, Station 4

The isolates with no NCBI accession number were identified by conventional methods.
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The species diversity is as follows; Cladosporium
(10 spp), Alternaria (5 spp), Stemphylium (5 spp),
Chaetomium (3 spp), Arthrinium (1 sp), Biscogniauxia (1
sp), Drechslera (1 sp), Phomopsis (1 sp),
Pseudopithomyces (1 sp), and Stachybotrys (1 sp).

The relative abundances and frequency of
occurrences of the isolated fungal species on DRBC and
DRBC10 media are expected to be related to their growth,
survival or transient status (contamination) in these
environments. Based on the abundance on DRBC and
DRBC10 media, the figures 4 and 5 can be divided into 3
groups and 2 groups, respectively. In both media, the first
group included species possessing the highest
abundance (7.08-29.58 for DRBC and 9.59-24.11 for

DRBC

Xylariales  Hypocreales

Diaporthales Pleosporales

Capnodiales Sordariales

DRBC10) and thus the most actively developing in them.
All species in DRBC groupl were also isolated in
DRBC10 group 1. However, A. lumicola and C.
sphaerospermum were isolated only on DRBC10
medium. The relative abundance and frequency of
occurrence of C. cladosporioides (29.58%; 50.00%) on
DRBC and C. herbarum (24.11%; 43.75%) on DRBC10
media were the highest among all the isolated species,
respectively. The second group contained the species
with significantly lower abundance than that of the
previous group of species (from 1.25 % to 5.83 % on
DRBC and from 0.55 % to 1.92 % on DRBC10). The
frequency of occurrence of these species were low with
no significant difference (Figure 4 and 5).

DRBC10

Capnodiales

Pleosporales

Figure 3. The distribution of the species according to fungal taxa isolated from Camalti Saltern on DRBC and DRBC10.
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Figure 4. The relative abundance (%) and frequency of occurrence (%) of the fungal species isolated on DRBC
medium
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Figure 5. The relative abundance (%) and frequency of occurrence (%) of the fungal species isolated
on DRBC10 medium

Discussion

Hypersaline environments are characterized as
thalassohaline and athalassohaline on the basis of their
salt compositions (Oren, 2016). Since the brine in Camalt
Saltern originate by evaporation of seawater, it reflects
the ionic composition of the seawater and therefore it is
known as thalassohaline which Na+ is the predominant
cation. The salinity of the water samples collected from
saltpans varied between 16% and 28% throughout the
year (Table 1). The weather conditions such as
temperature, precipitation and wind during the year cause
fluctuations in the salinity levels of the stations. At the
same time, the precipitation of different chemical salts
occurs during the flow of salty water from the ponds. This
situation causes the formation of salt layers in the bottom
of the crystallization ponds and the water in the ponds to
have a certain salt concentration despite the changing
weather conditions. Seasonal sampling from different
ponds was predicted to yield positive results in
determining species diversity.

The fungal growth limitation of an isolation medium,
such as DRBC, gives positive results in the isolation of
melanized / dematiaceous fungi requiring longer duration
of incubation. However, the use of a selective medium in
which the fungi that survive in / adapted to hypersaline
environments can be isolated was needed. For this
reason, DRBC medium containing 10% salt (DRBC10)
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was used as the second isolation medium. The water
activities were 0.99 and 0.93 for DRBC and DRBC10,
respectively. Although this water activity is a high value
for xerophilic ones, it is particularly selective for
halotolerant and moderate xerophilic ones.

It is noteworthy that Dematiaceae members had a
high rate in summer and autumn seasons, where the
temperature and salinity reach the highest values and the
ponds are exposed to intense radiation. The fungi of the
Dematiaceae family are dark-colored as they produce
melanin pigment on the cell walls and are able to cope
with stress conditions in their natural environment thanks
to their adaptation mechanism. These fungi with spores
and mycelia surrounded by dark cell walls can better
tolerate dehydration and radiation than fungi belonging to
the Moniliaceae family that do not contain melanin
pigment in their cells (Gunde-Cimerman et al., 2004). This
group of fungi are known to be natural members of
hypersaline environments (Gunde-Cimerman et al,
2000).

Total colony number of Dematiaceae members
varies according to the seasons and stations (Figure 2).
There is a moderate fluctuation in the average number of
colonies isolated from DRBC medium according to the
seasons (7-27 CFU / 100 ml). In DRBC10 medium,
Dematiaceae colonies showed similar fluctuations in
winter, spring and summer seasons (5-9 CFU / 100 ml),
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while a significant increase in autumn season (75 CFU /
100 ml). A similar situation was reported by Gunde
Cimerman et al. (2000). They reported that they isolated
a high number of Dematiaceae members when they used
selective medium from autumn samples of a sea-linked
salt on the Adriatic coast of Slovenia. They associate this
situation with the fact that at the beginning of the autumn
season when salt production is the highest, as a result of
the decrease in water activity to 0.75 due to the increase
of various ions in the water, only species that have
adapted to these conditions can be found here. The fact
that the salinity reached the highest value during the
autumn season sampling (Table 1) supports the relatively
high isolation of Dematiaceae members in selective
medium.

The most abundant and thus the most actively
developing species, i.e. representatives of the first group
of both media were A. alternata, A. brassicicola, A.
infectoria, A. limicola, A. tenuissima, C. cladosporioides,
C. herbarum, C. sphaerospermum (Figure 3,4). These
species are present in various habitats including stressful
ones. Several dematiaceous fungi identified in this study
have been previously reported in various saline
environments including A. alternata (Diguta et al., 2018),
C. cladosporioides (Fotedar et al., 2018), C. herbarum, C.
sphaerospermum (Butinar et al., 2005).

Chaetomium is a large genus of Chaetomiacea
(Ascomycota) family with over 100 marine and soll
members. They are known as remarkable cellulase
producers but can also be isolated from water and soil
samples (Steiman et al., 2004). It was reported that
different types of Chaetomium species, especially Ch.
globosum, which is a marine endophytic species (Pitt and
Hocking, 2009), are isolated from the water and sail
samples belonging to hypersaline environments (Cantrell
et al., 2006; Kis-Papo et al., 2003). Kis-Papo et al. (2003),
who pointed out that Chaetomium spores are highly
resistant to extreme conditions, reported that Ch.
globosum spores remained alive even after 12 weeks of
standing in undiluted Dead Sea (Israel) water samples. In
our study, Ch. globosum and two Chaetomium isolates
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Oz: Bu galismada Lentinula edodes’in misel gelisimi tizerine hiimik maddeler ve giberellik
asidin (GAg) etkisi arastinimistir. Malt ekstrakt agar (MEA) ve patates dekstroz agar (PDA) besi
yeri olarak kullaniimis olup, bu besiyer ortamlarina, himik madde (HM) ve giberellik asidin (GAz3)
belirli dozlari ilave edilerek otoklavda 121°C’de 15 dk steril edilmistir. Pastor firininda steril edilmis
petrilere steril glivenlik kabini igerisinde besi yerleri dékilmustir. Besi yerleri katilastiktan sonra
ayni kabin igerisinde misel ihtiva eden besi yeri aktarimi yapiimistir. Bu islemden sonra petriler
etiive alinmistir. Belli araliklarla miselyum gelismeleri alansal olarak cizilmistir. On ¢alisma olarak
besiyerlerine %0, %1, %3, %5, %7, %9 oranlarinda hiimik madde ve giberellik asidin (GAs) ilavesi
yapilmis ve bu oranlarda yapilan uygulama sonuglarina gére, ¢alisma denemelerinin %0, %0.5,
%1, %1.5 oranlarinda yapilmasina karar verilmistir. Bu ¢alismada MEA ve PDA besiyerlerinin
hazirlanmasi esnasinda %0, %0.5, %1 ve %1.5 oraninda himik madde ve giberellik asidin (GAs)
eklenerek petrilere aktarilmigtir. Lentinula edodes’in misel gelisim miktarlari ve yogunluklari
incelenmistir. Denemeler 3 tekrarli olarak yapilmistir. Deneme sonuglarina gére yapilan varyans
analizlerine gore ortalamalar arasindaki farklar istatistiki olarak dnemli bulunmustur (P<0.01). %0,
%0.5, %1 ve %1.5 oraninda himik madde ve giberellik asit (GAs) uygulamalari yéninden
degerlendirme yapildiginda gelisim miktari ve katki maddeleri oranlari arasinda yiksek bir
korelasyon tespit edilememis olup, MEA besi ortaminda 0.5 ve 1.5’ lik himik madde
uygulamasinda nispeten yiksek gelisim oldugu gorilmustur (R? = 0.370).

Anahtar kelimeler: Lentinula edodes, Himik Maddeler, Giberellik asit (GAs), Misel
Gelismesi, MEA, PDA

Investigation of the Effect of Humic Substances and Gibberellic Acid on
Mycelium Growth of Lentinula edodes (Berk.) Pegler 1976

Abstract: Abstract In this study, the effect of humic substances and gibberellic acid (GA3)
on mycelial development of Lentinula edodes was investigated. Malt extract agar (MEA) and
potato dextrose agar (PDA) were used as feedstock in the study and malt extract agar and potato
dextrose agar were sterilized by autoclaving at 121°C for 15 min with the addition of specific doses
of agaric material. In the Pasteur oven, nutrients were poured into sterile petri dishes in the sterile
safety cabinet. After the feedstock sites solidified, the transfer of the media containing the
mycelium was carried out in the same cabin. After this process, the petri dishes were taken to the
incubation oven. At certain intervals mycelial developments were drawn spatially. As a preliminary
study, 0%, 1%, 3%, 5%, 7% and 9% of humic substance and gibberellic acid (GAz) were added
to feedstock and according to the results of the applications made at these rates, it has been
decided to make the working trials at 0%, 0.5%, 1%, 1.5%. In this study, malt extract agar and
potato dextrose agar supplemented with 0%, 0.5%, 1% and 1.5% of humic substance and
gibberellic acid (GAs) were added to petri dishes. Micelle growth amounts and densities of
Lentinula edodes were investigated. The experiments were done in 3 replicates. According to the
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analysis of variance with trial results the differences between the means were found to be
statistically significant (P <0.01). When %0, 0.5%, 1% and 1.5% of humic substance and
gibberellic acid (GAs) applications were evaluated, no high correlation was found between the
amount of growth and additives and only a relatively high improvement was observed in the
application of 0.5% and 1.5% humic substance in MEA feedstock (R? = 0.370).

Key words: Lentinula edodes, Humic substances, Gibberellic acid (GAs), Mycelium

Growth, MEA, PDA

Girig

Giris, Makromantarlardan shiitake olarak bilinen L.
Edodes “Basidiomycota” boliminin bir Uyesidir.
Basidiomycota bélimu Uyelerinde sporlar bazidyumlarin
Uzerinde olusturulur. Grubun en 6nemli ortak 6zelligi,
yasam dongdlerinde, hicrelerin iki ¢ekirdek tasidigi bir
evre bulunmaktadir. Hiicre duvar cift tabakaldir. Eseyli
ve eseysiz Ureyebilir. Eseyli lUreme somatogami ile
eseysiz Ureme ise bazidiosporlar ile yapilir.

Tibbi mantar olarak bilinen bu mantar dogal saglik
maddesi ve uzun yasami sirri olarak satiimakta, tibbi
yararlari nedeniyle yuzyillardan beri tiketilmektedir.
Antitimdr ve antiviral etkisi nedeniyle oldukca lezzetli ve
degerli bir mantardir (Stamets, 1993).

Bu ¢alismada L. edodes (Berk) Pegler 1976’ in Malt
Ekstrakt Agar (MEA) ve Patates Dekstroz Agar (PDA)
besi yerlerinde misel gelismesine himik madde ve
giberellik asitin etkisi arastiriimistir. Bu ¢alismanin amaci
dinyada tibbi ydnden énemli ve degerli bir mantar tird
olan L. edodes turinin tohumluk misel Uretiminde
kullanilacak saf kdaltdrlerin  farkli  besi yerlerinde
gelistiriimesinde hiimik maddeler ve giberellik asitin misel
gelismesine etkisini belirlemektir.

Materyal ve metot

Bu calismada materyal olarak L. edodes’in saf
kdltarleri ile MEA ve PDA besiyerleri kullaniimistir.
Denemelerde humik madde (icerigi: Organik madde %5,
Humik asit + Fulvik asit %15, Suda ¢6zinir potasyum
oksit(K20) %3) ve gibberelik asit (GA3) kullaniimistir.

Denemelerde Selguk Universitesi Mantarcilik
Uygulama ve Arastirma Merkezi MUdarlGgl’ntn dretim
odalarinda gelistirilen L. edodes &rneklerinden elde
edilmis olan basidiokarplardan doku kultiri metoduyla
geligtirilen miseller kullaniimistir. Kullanacagimiz petri
kaplari pastor firninda 170° C’de 1 saat tutularak steril
edilmistir. Hem patates dekstroz agar hem de malt
ekstrakt agar igin 9 adet besiyeri hazirlanmis ve bir tanesi
kontrol grubu olacak sekilde hi¢ ekleme yapilmamistir,
digerlerine sirayla %0.5, %1 ve %1.5 oranlarinda hiimik
madde ve ayni oranlarda giberellik asit eklenerek
erlenlere manyetik ballk konulmus ve manyetik
karistiricida 500 devir/dakikada 10 dakika karistiriimis
(Sekil 1a), sonrasinda pH olcumleri yapiimis ve agzi
kapatilarak otoklavda 1atm basingta 121°C’de 15 dakika
steril edilmigtir (Sekil 1b). Hazirlanan besiyerlerinin
oranlari ve pH degerleri Tablo 1 ve 2'de sirasiyla
verilmistir. Ardindan besiyerleri ve petriler biyoglvenlik
kabini igerisine konularak 15 dakika UV 1sik altinda
tutulmustur (Sekil 1c).

Tablo 1. Malt Ekstrakt Agar ile hazirlanmis besi yerleri

Malt Ekstrakt Agar GAs-HM yuzdesi pH (GA3) pH (HM) Karistirma hizi
1 22.5 gr/375ml %0 5 5.5 500 rpm-10dk
2 22.5 gr/375ml % 0.5 5.5 6 500 rpm-10dk
3 22.5 gr/375ml %1 6 5.5 500 rpm-10dk
4 22.5 gr/375ml % 1.5 6 5.5 500 rpm-10dk
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Tablo 2. Patates Dekstroz Agar ile hazirlanmis besi yerleri

Patates Dekstroz Agar GA3z-HM yuzdesi pH (GAz) pH (HM) Karistirma hizi
1 22.5 gr/375ml % 0 5.5 55 500 rpm-10dk
2 22.5 gr/375ml % 0.5 6 5.5 500 rpm-10dk
3 22.5 gr/375ml % 1 6 500 rpm-10dk
4 22.5 gr/375ml % 1.5 6 500 rpm-10dk

Sekil 1. a: Saf su ile hazirlanan besi yeri, b: Otoklavda steril edilen besiyerleri, c: Besiyerlerinin UV altinda sterilizasyonu

Givenlik kabininde doku kiiltiri ile hazirlanan saf
kiltirler denemeler icin  hazirlanan  petrilerdeki
besiyerlerinin merkezine 6-7 mm kenar uzunlugundaki
kare seklinde yerlestirilmistir. Daha sonra petriler 24 °C
etlivde inkubasyona birakilimistir. Besiyerindeki misel
geligsimleri 3 glinde bir olmak Uzere petrilerin alt
yuzeyinden misel geligim gizgileri ¢izim dolabi kullanilarak
aydingere cizilmistir (Sekil 2a-b). Misel gelisiminin petri
kabini tamamen sarincaya kadar gizimleri devam edilip
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petri kabini tamamen sarmasi sire olarak her denemede
tespit edilerek kaydedilmistir. Altinci 6lgimde gelisim olan
petrilerin  bluydk  ¢odunlugunda  misel gelisimi
tamamlandigi gOrdlmas ve uygun istatistiki
degerlendirme yapabilmek icin sinir kabul edilmistir. Daha
sonra tum gizimler gizim alani Gizerine uzunlugu belli bir
kalibrasyon parcasi konularak yuksek ¢ozinurlikte
taranmis ve resim olarak kaydedilmistir. Daha sonra
kaydedilen resimler Fiji programina aktarilarak gelisim
alanlari mm? olarak hesaplanmistir.
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Sekil 2. a: Petrilerin ¢izim dolabinda gérintusu, b: Cizilen gelisimlerin taranmig hali

Elde edilen

sonuglar

SPSS

ve Mstatc

programlarinda varyans analizi ve LSD testi yapilarak
degerlendirilmis besi yeri ve gelisimler arasindaki iligkiler

tespit edilmigtir.

konsantrasyonu uygulanan petrilerde gelisim goézlenmis

ve vyapilan

denemelerin

konsantrasyonlarin ve
interaksiyonlarina ait ortalama degerler, standart hatalari

sonucunda
olciimxkonsantrasyon

Olgimlerin,

ve vyapillan LSD testi sonucunda ortaya c¢ikan
Bulgular harflendirmeler Tablo 3’de goérilmektedir.
PDA besiyerinde GAs ve himik madde igin yapilan
denemede GAsz konsantrasyonu uygulanan petrilerde
gelisim olmamis ve degerlendirme yapilamamistir. HM
Tablo 3. PDA besi yeri 6lgim sonuglari
OLCUMLER KONSANTRASYONLAR (%) oLcUM
0 0.5 1 15 ORTALAMALARI
Olgtim 1 121,04+£18,59 290,26+67,47 205,84+15,02 160,87+27,45 194,504£21,19D
M GHIJ 1IJKLM LM
Olgiim 2 195,01+24,83 275,14+50,03 172,67£11,04 143,92+12,4 M | 196,67+£16,19 D
JKLM GHIJK KLM
Olgiim 3 221,44+32,23 336,50+64,55 208,15+20,56 159,97+£14,05 231,52+21,28 D
IJKLM FGH IJKLM LM
Olgiim 4 460,71+69,43 473,28+75,40 260,86+31,43 215,38+15,47 352,56+32,44 C
DE DE HIJKL [JKLM
Olgiim 5 609,29+67,43 527,31+84,82 305,51+29,50 274,59+21,02 429,17+36,42 B
BC CD GHI GHIJK
Olgiim 6 773,43+54,35 648,61+91,92 377,71+44,65 426,82+77,70 556,64+43,08 A
A B EFG DEF
OLCUMxXKONSANTRASYON INTERAKSIYONU LSD: 108,6 OLCUM LSD:54,28
KONSANTRASYON 396,82+37,75 425,18+34,19 255,11+£14,41 230,26+19,48
ORTALAMALARI. A A B B
KONSANTRASYON LSD: 181
PDA Besi yeri igin yapilan varyans analizi uygulanan besi yerlerindeki gelisimleri arasinda

(tekrarlamali 6lgimli deneme diizeni) sonuglarina goére
Olgumler, konsantrasyonlar ve 6lgim x konsantrasyon
interaksiyonuna ait ortalamalar arasindaki farklar
istatistiki olarak dnemli bulunmustur (P<0.01).

Yapilan denemelerde konsantrasyonlar agisindan
degerlendirildiginde kontrol grubu ve % 0.5 lik GAs
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istatistiksel agidan herhangi bir fark olmadigi sonucuna
variimigtir. Ayni zamanda % 1 ve % 1.5 lik GAs
uygulanan besi yerlerine ait gelisimler de birbiri arasinda
ayni sonucu gdstermistir. Ortalamalara bakildi§i zaman
% 0.5’lik GAs uygulamasinin en iyi sonug verdigi gorulse
de istatistiki agidan kontrol grubundan farkli olmadigi
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sonucu ortaya ¢ikmaktadir. Benzer sonug gosteren % 1
ve % 1.5 konsantrasyon uygulamalarinda gelisimin daha
zayif oldugu gorilmekte, bu da GAs uygulamasinin PDA
besiyerinde mantar gelisimine negatif yonde etki ettigi
sonucunu dogurmaktadir.

Olglimler agisindan degerlendirildiginde ilk (g
Olcimin benzer sonug¢ verdigi, son ¢ 6lgimin ise
istatistiksel olarak birbirinden farkhlik goésterdigi ve bu
Olcimlerde gelisimde artis oldugu go6rilmuastir. Bu
sonuca goére ilk Ug¢ 6lgim tamamlanana kadar kayda
deger bir gelisim olmadidi, daha sonraki dlgimlerde ise
gelisimin slrekli arttig1 gézlenmistir.

MEA besiyerinde GAs ve himik madde i¢in yapilan
denemelerin sonucunda dlgimlerin, konsantrasyonlarin
ve Olgiim x konsantrasyon x hormon interaksiyonlarina ait
ortalama degerler, standart hatalari ve yapilan LSD testi
sonucunda ortaya c¢ikan harflendirmeler Tablo 4'te
goérulmektedir. KonsantrasyonxHormon interaksiyonuna
ait ortalama degerler, standart hatalari ve yapilan LSD
testi sonucunda ortaya ¢ikan harflendirmeler Tablo 5’te
go6riimektedir.

MEA Besi yeri igin yapillan varyans analizi
(tekrarlamal dlgimli deneme diizeni) sonuglarina goére
Olcimler, konsantrasyonlar, hormonlar, dlgim x
konsantrasyon x hormon, konsantrasyon x hormon,
konsantrasyon x Olgim ve o6lgim x hormon
interaksiyonlarina ait ortalamalar arasindaki farklar
istatistiki olarak énemli bulunmustur (P<0.01).

Sonuglar incelendiginde konsantrasyonxhormon
interaksiyonuna goére HM uygulamasinin 0 ve 1
konsantrasyonlarinin ayni, 0.5 konsantrasyonunun farkl
fakat 0 ve 1 konsantrasyonlarina yakin sonu¢ verdigi
gérulmektedir. En ylksek dedere sahip olan 1.5
konsantrasyonunun ise farkli fakat 0.5 ile yakin degere
sahip oldugu gorulmektedir. GAs uygulamasinda ise %
0.5 ve % 1’ lik konsantrasyonlarda sonucun ayni, diger
gruplarda farkli oldugu goértlmektedir. Gelisimin kontrol
grubunda en iyi, % 0.5 ve %7lik konsantrasyonlarda
kontrol grubundan distk ve % 1.5’ ta ise en zayif oldugu
goérulmektedir. Bu sonuglara gére GAs uygulamasinin
olumsuz etkisi ortaya ¢ikmaktadir.

KonsantrasyonxOlgiim interaksiyonu
incelendiginde 0.1 ve 1.5lik konsantrasyonlarda ilk 5
olcimin farkh oldugu ve artig gésterdigi, 6.0lcimin ise 5.
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Olcimle ayni oldugu goérilmektedir. 0.5’ lik konsantras-
yonda ise ilk 4 dlgiimun farklh, 4. ve 5. élgiimlerin ayni 6.
dlcimiin ise farklh ama 5 ve 4. Olglimlerle yakin oldugdu
go6riulmektedir.

Olgiimxhormon interaksiyonuna  gére  HM
uygulamasinda istatistiki agidan ilk 5 6lgimun birbirinden
farkl oldugu ve siirekli bir artis oldugu 6. Olgtimiin ise 5.
Olgimle ayni oldugu ve artis gerceklesmedigi
gorulmektedir. GAs uygulamasinda ise istatistiki agidan
ilk iki élgimin ayni oldugu, 3. ve 4. Olgimlerin farkl
oldugu ve artan bir gelisim gdsterdigi, 5. ve 6. Olglimlerin
ise 4. olcimle ayni olugu goérilmektedir. Bu sonuglara
gére gelisimin 2. Olglimden sonra bagladigi ve 4.
Olgiimden sonra durdugu ortaya cikmaktadir. Sekil 3, 4
ve 5 te konsantrasyona bagh gelisim grafikleri
gOrulmektedir.

Tartisma

Bu ¢alismada PDA ve MEA besi yerlerinde farkli
konsantrasyonlarda GAs ve himik madde uygulamasi
yapilarak mantar gelisimi gbézlemlenmis ve istatistiki
olarak degerlendirilmistir. Deneyler sonucunda PDA besi
yerinde GAs hormonu uygulamasinin oldugu besi
ortaminda gelisim olmamis, himik madde
uygulamasinda gelisim olmustur. MA besi yerinde ise
hem himik madde hem de GAz uygulamasinin oldugu
besi yerlerinde gelisim bulunmustur. Gelisim degerleri ile
yapilan varyans analizi sonucunda ortalamalar arasindaki
farklar istatistiki olarak 6nemli bulunmustur (P<0.01).

Her iki besi yerinde (GAs, PDA) ve kullanilan her iki
hormonun konsantrasyonlari i¢in yapilan istatistiki
analizler degerlendirildiginde MEA besi ortaminda 0.5 ve
1.5 lik himik madde uygulmasi disinda olumlu etki
saptanamamistir. Mantar gelisimi Uzerine daha 6nce
yapilan hormon ¢alismasi bulunmamaktadir.

Benzer galigmalar incelendiginde farkl bir mantar
tird olan Pleurotus ostreatus’un misel gelisimi Uzerine
hiimik maddelerin etkisi arastirildi§i bir calismada (Onay
ve ark., 2018) Malt ekstrakt agar (MEA) ve patates
dekstroz agar (PDA) besi yeri olarak kullaniimis ve besi
yerlerine himik maddenin %0, %0.5, %1, %1.5 dozlar
ilave edilerek P ostreatus’un misel gelisim hizlari ve
yogunluklari incelenmistir. Calisma sonucunda himik
madde eklenen tim kuiltirlerde misel yogunlugunun,
eklenmeyenlere géren daha fazla oldugu tespit edilmigtir.
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KONSANTRASYONLAR (%) -
OLCUM
. 05 1,5
OLCUMLER ORTALAMALARI
HORMONLAR
HM GA3 HM GAs HM GAs HM GAs
] 204, 47+27,83 | 294,47+27,83 | 391,82+29,83 | 332,53+47,62 | 339,38+30,31 | 338,10+32,21 | 347,27+12,36 | 172,19+28,48
Olgiim 1 313,78+12,63 E
RSTU RSTU NOPQR PQRST OPQRST OPQRST OPQRST VW
o 426,41+31,53 | 426,41£31,53 | 595,27+35,66 | 263,64+18,46 | 508,05+,81 | 283,76+20,61 | 609,55+21,32 | 161,19+25,54
Olgiim 2 409,29+20,36 D
MNOP MNOP JK TUVW KLM STU 1IK w
] 593,71+48,26 | 593,71+48,26 | 678,20+26,32 | 335,08+15,78 | 565,04+47,36 | 322,05+22,05 | 702,60+28,73 | 165,25+28,23
Olgiim 3 494,57+24,65 C
JK JK HIJ OPQRST KL QRSTU HI VW
] 823,17+71,24 | 823,17+71,24 | 871,39+54,33 | 467,12+32,11 | 772,73+58,66 | 436,09+40,34 | 868,27+38,71 | 229,69+34
Olgiim 4 661,56+32,53 B
FG FG DEFG LMN GH MNO EFG UVW
] 966,28+83,50 | 966,28+83,50 | 921,70+39,55 | 420,50+14,90 | 893,89+48,73 | 428,79+29,89 | 1061,79+43,0 | 259,51+23,50
Olgiim 5 739,84+39 A
BCDE BCDE CDEF MNOPQ CDEF MNOP AB TUVW
] 976,81+89,68 | 976,81+89,68 | 971,87+46,24 | 455,41+15,18 | 973,80+71,43 | 381,73+24,27 | 1081,97+57,4 | 264,29+26,43
Olgiim 6 760,34+41,85 A
BC BC BCD MN BCD NOPQRS A TuvV
OLCUMxKONSANTRASYONXHORMON LSD: 102,5 ALCUM LSD:
KONSANTASYON 36,22
680,14+30,68 A 558,71+2,66 B 520,434124,5 BC 493,631+34,05 C
ORTALAMALARI:
KONSANTRASYON LSD: 48,12
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Tablo 5. KonsantrasyonxHormon interaksiyonuna ait élgim sonuglari
KONSANTRASYONLAR (%)
0 0,5 1

HORMONLAR

15

Himik madde
Giberellik asit

680,14+43,60 B 738,37+32,02 AB 675,63+36,46 B

680,14+43,60 B 379,05+14,56 C 365,24+13,64 C
KONSANTRASYONXHORMON LSD: 68.06

778,58+38,27 A
208,69+12,40 D

Konsantrasyonxélgim interaksiyonuna ait
ortalama degerler, standart hatalari ve yapilan LSD testi

sonucunda ortaya c¢ikan harflendirmeler Tablo 6’da
gorilmektedir

Tablo 6. Konsantrasyonxdlgiimler interaksiyonuna ait élgiim sonuglari

o KONSANTRASYONLAR (%)

OLCUMLER 5 05 1 G
Olgiim 1 294,47+19,09 KL 362,17+28,19 IJKL 338,74+21,45 JKL 259,73+26,03 L
Algim 2 426,41421,63 GHIJ | 429,45+4469 GHIJ | 395,91+34,04 HIJK | 385,37+56,72 IJK
Algiim 3 593,71+33,11 DEF 506,64+44.19 EFG 444+68,03 GHI 494,57+24,5 FGH
Olgiim 4 823,17+48,87 B 669,25+57,80 CD 604,86+53,39 DE 548,98+81,37 EF
Blgiim 5 966,28+57,28 A 671,10+64,14 CD 661,34+62,85 CD | 660,65+100,21 CD
Olgiim 6 976,81461,52 A 713,64166,9 C 677,77+80,59 CD | 673,13+103,79 CD

OLCUMXKONSANTRASYON LSD: 102,5

Olgiimxhormon
degerler,

ortalama
ve vyapllan LSD testi

interaksiyonuna  ait
standart hatalar

sonucunda ortaya c¢ikan harflendirmeler Tablo 7’de
gOrulmektedir.

Tablo 7. Olgiimlerxhormon interaksiyonuna ait élgiim sonuglari

OLCUMLER HORMONLAR
HM GAs
Olgtim 1 343,23+13,80 E 284,32420,18 F
Olgiim 2 534,82+19,70 D 283,75+19,83 F
Olgiim 3 635,124+20,98 C 354,03+29,92 E
Olgiim 4 833,89+28,05 B 489,24+42,53 D
Olgiim 5 960,914£29,12 A 518,774+50,31 D
Olgiim 6 1001,11£33,52 A 519,56+51,67 D
HORMONxOLCUM LSD: 51.23
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PDA Hiimik madde uygulamasi

450 +
400 -
350
300
250
200
150 4
100 4

y =-66,976x + 494,28
R?=0,7723

Ortalama gelisim (mm?)

0,00 0,50 1,00 1,50
Konsantrasyonlar (%)

Sekil 3. PDA besi yerinde HM uygulamasinda konsantrasyona baglh gelisim miktarlari

MEA Hiimik madde uygulamasi

—~ 800 -
E y = 23,256x + 660,04
T 750 - R? = 0,3698
Ko
& 700 -
©
£
o
© 650 -
o
600

0 0,5 1 1,5

Konsantrasyonlar (%)

Sekil 4. MEA besi yerinde HM uygulamasinda konsantrasyona bagli gelisim miktarlari

MEA Giberellik asit uygulamasi
800
700
600
500
400
300
200
100

y =-142,82x + 765,32
R*=0,8757

Ortalama gelisim (mm?)

0 0,5 1 1,5

Konsantrasyonlar (%)

Sekil 5. MEA besi yerinde GAs uygulamasinda konsantrasyona bagh gelisim miktarlari
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Ay ve ark. (2019) yaptiklari bir galismada P.

ostreatus’'un misel gelisimi Uzerine sitokinin olarak 6N-
benzil adenin (BA) ve kinetinin (Kin) etkisini
arastirmiglardir. Calismada besi yeri olarak malt ekstrakt
agar (MEA) ve agar agar (AA) kullaniimig olup icerlerine
sitokininlerin %0.1, 0.3 ve 0.5 konsantrasyonlari ilave
edilerek miselyum gelismeleri incelenmistir. Sonug olarak
her iki besiyerindeki kontrol gruplarina gére, MEA+%0.5
Kin ile AA+%0.5 BA igeren petrilerde diger
kombinasyonlara gbére daha erken bir gelisme
bulunmustur.

Kalmis ve Kalyoncu (2007) yaptiklari bir calismada
L. edodes mantar tirl igin substrat igerisine ilave edilen
mese odunu parga buyudkliginin, mantar miselinin
gelisimine bir etkisinin olup olmadigi arastinimistir.
Calismada mese odunu talasi ve mese odunu pargalari
kullanilan iki grup ve her grupta bu materyallerin farkl
oranlarinin kullanildigi 5 farkli igerikte ortam hazirlanarak,
mantar miseli ile asilanmisg misel gelisim hizi belirli
araliklarla o6lgllmustir. Calisma sonucunda % 50
oraninda mese odunu talasi kullanilan ortam igerisinde
diger ortamlara kiyasla en iyi misel gelisimi saglandigini
bildirilmigtir.

Bitkiler Gzerinde yapilan ¢alismalar incelendiginde
himik asit kullaniminin bitkilerin gelismesine ve hizla

Kaynaklar

Nisan(2020)11(1)40-49

blyimesine yardimci oldugu (Chen ve Aviad, 1990;
Bohme ve Thi Lua, 1997; Adani ve ark., 1998; Nardi ve
ark., 2002; Sharif ve ark., 2002; Eyheraguibel ve ark.
2008; Asik ve ark., 2009; Saruhan ve ark., 2011),
giberellik asit kullaniminda da benzer olarak verimde
olumlu sonuglar elde edildigi (Shunkla ve ark.. 1987;
Madrap ve ark., 1992; Azizi ve ark., 2012; Niknejhad ve
Pirdashti, 2012) gordlmustur.

PDA ve MEA besiyerleri igin yapilan denemeler
sonucunda farkli konsantrasyonlarda yapilan GAz ve
himik madde uygulamalarinda MEA besi ortaminda 0.5
ve 1.5 ik himik madde uygulamasi diginda
konsantrasyona bagli gelisimin olumlu yénde olmadigi
aksine olumsuz sonuglar dogurabilecegi gortlmektedir.
Yapilan bu galisma ilerde yapilacak galismalara temel
olusturabilir ve benzer alanda ayni dogrultuda
yapilabilecek c¢alismalar ile daha destekleyici sonuglar
elde edilebilir.
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Abstract: In this study, it was aimed to determine the fungal bioaerosols in the indoor air
environments of Health Services Vocational School and a total of 50 samples were taken from
offices, classrooms, dining hall and canteen indoor air. The samples were taken by using Petri
dishes containing Rosebengal Chloramphenicol Agar and they were kept open for 30 minutes at
a height of 1.5 meters from the ground. Fungi obtained for diagnostic purposes were incubated
in Czapek Dox Agar and Malt Extract Agar media at 27°C for two weeks. After incubation,
morphological and microscopic examinations were carried out and fungi were diagnosed with the
help of related references. As a result, 27 microfungi species belonging to the 12 genera were
identified. The dominant microfungi strains are Cladosporium, Alternaria, Acremonium and
Aspergillus, respectively, and microfungus species is Cladosporium herbarum. Fungal
bioaerosols levels did not exceed acceptable values in all sampling areas. This research has
revealed that fungi affecting human health have been found, the indoor air quality has to be
checked for a certain period of time, and more work has to be done on the subject.

Key words: Fungal bioaerosols, Microfungi, Microfungal contamination, Indoor air quality

Marmaris (Turkiye) Saghk Hizmetleri Meslek Yuksekokulu Kapali
Alanlarinda Fungal Biyoaerosoller

Oz: Saglik Hizmetleri Meslek Yiiksekokulu kapali alanlarinda fungal biyoaerosolleri
belirlemeyi amaglayan bu c¢alismada ofis, sinif, yemekhane ve kantin i¢ ortam havalarindan
toplam 50 6rnekleme yapilmistir. Ornekler, yerden 1.5 metre ylkseklikte Rosebengal
Chloramphenicol Agar igeren petrilerin kapaklar 30 dakika siireyle agik birakilarak alinmistir.
Elde edilen funguslar teshis amaciyla Czapek Dox Agar ve Malt Extract Agar besiyerlerine
ekilerek 27°C'de iki hafta inkiibe edilmistir. inkiibasyondan sonra morfolojik ve mikroskobik
incelemeler yapilarak ilgili referanslar yardimiyla funguslar teshis edilmislerdir. Sonugta 12 cinse
ait 27 mikrofungus turu belirlenmistir. Dominant olarak elde edilen mikrofungus cinsleri sirasiyla
Cladosporium, Alternaria, Acremonium ve Aspergillus, mikrofungus turi ise Cladosporium
herbarum’dur. Fungal biyoaerosol diizeylerinin, érnekleme yapilan bitin alanlarda kabul edilebilir
degerleri asmadigi gorulmustir. Bu arastirmada insan saghgini etkileyen funguslarin bulunmus
olmasi, i¢ ortam hava kalitesinin belirli surelerle kontrol edilmesi ve konu ile ilgili calismalarin daha
cok yapilmasi gerekliligini ortaya ¢ikarmigtir.

Anahtar kelimeler: Fungal biyoaerosoller, Mikrofunguslar, Mikrofungal kontaminasyon,
Kapali alan hava kalitesi
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Introduction

Indoor air quality affects human health because of
people spending most of their time indoor. Due to poor
microbiological quality of indoor air quality, various
infections, respiratory diseases, allergic reactions,
toxicities and infliammations can ocur in humans and their
performance can be affected and work efficiency can be
decreased (Gorny et al. 2002; Fischer and Dott 2003;
Fung and Hughson 2003; Hardin et al. 2003; Curtis et al.
2004; Singh 2005; inal et al. 2007; Okten and Asan 2009;
Arshad 2010; Celtik et al. 2011; Meheust et al. 2014;
Ghosh et al. 2015; Heo et al. 2017). Microbiological
factors that worsen indoor air quality are biologically
derived particles called bioaerosols. These include
pathogenic or nonpathogenic, live or dead fungi, bacteria,
bacterial endotoxins, mycotoxins,peptidoglycans,
viruses, high molecular weight allergens, polen, etc.
(Giillii and Mentese 2007; Okten and Asan 2009; Heo et
al. 2014; Ghosh et al. 2015; Heo et al. 2017).

Fungi affecting indoor air quality constitute a
signicifant part of bioaerosols. Consentrations of fungi in
indoor environments vary depending on such factors as
temperature, humudity, materials, number and circulation
of people, building characteristics, geographical and
climatological conditions, heating-cooling and ventilation
systems (Gulli and Mentese 2007; Kalyoncu 2008;
Saylam et al. 2011; Algay and Yalgin 2015; Ghosh et al.
2015; Heo et al. 2017; Yilmaz et al. 2017). In indoor
environments where environmental conditions are
appropriate, concentrations of fungi are increasing and
adversely affect human health. The effects of fungi are
allergy, infection and toxicity (Gorny et al. 2002; Fischer
and Dott 2003; Fung and Hughson 2003; Hardin et al.
2003; Curtis et al. 2004; Nunes et al. 2005; Singh 2005;
Giillii and Mentese 2007; inal et al. 2007; Kalyoncu 2008;
Okten and Asan 2009; Arshad 2010; Celtik et al. 2011;
Saylam et al. 2011; Ovet et al. 2012; Heo et al. 2014;
Meheust et al. 2014; Sharifzadeh et al. 2014; Algay and
Yalgin 2015; Ghosh et al. 2015; Heo et al. 2017; Yiimaz
et al. 2017). Because of their impact on human health,
many researches have taken an interest, and therefore
complation of fungal bioaerosols in indoor air has been
prepared (Fischer and Dott 2003; Hardin et al. 2003;
Curtis et al. 2004; Singh 2005; Arshad 2010; Meheust et
al. 2014; Algay and Yalgin 2015; Ghosh et al. 2015), and
also the determination of bioaerosol levels (Gorny et al.
2002; Gulli and Mentese 2007; Heo et al. 2014), the
effects human health (Fung and Hughson 2003; inal et al.
2007; Heo et al. 2017), hospital environments (Nunes et
al. 2005; Okten and Asan 2009; Sharifzadeh et al. 2014),
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school environments (Celtik et al. 2011; Ovet et al. 2012),
office environments (Nunes et al. 2005; Saylam, et al.
2011), shopping centers (Nunes et al. 2005), nursing
homes (Yilmaz et al. 2017) and residental buildings
(Kalyoncu 2008) and fungi.

The identification of fungal bioaerosols in indoor air
is very important because they adversely affect human
health, performance and work efficiency. Thus, by taking
precautions against fungal aerocontaminants, it will be
easier and more conscious to be protected from their
harmful effects, ensure indoor hygiene and increase air
quality. The aim of this study is to determine the fungal
bioaerosols in indoor air environments of Health Services
Vocational School.

Material and Method

In the Health Services Vocational School, 50
samples were taken from 22 indoor environments
(13 offices, 7 classes, 1 dining hall and 1 canteen). The
sampling was done in triplicate in September 2017 and
the windows were kept closed. The samples, petri dishes
containing Rosebengal Chloramphenicol Agar (RCA), are
1.5 meters high from the ground and the lids were left
open for 30 minutes. The petri dishes were immediately
brought to the laboratory and incubated at 27°C for two
weeks. After incubation, the microfungi colonies were one
by one counted and transferred to the tubes containing
the Potato Dextrose Agar (PDA) and isolated. After two
weeks of incubation, the fungi developed in each tube
were planted in the petri dishes containing Malt Extract
Agar (MEA) and Czapek Dox Agar (CDA) for diagnostic
purposes. The microfungi colonies that developed after
two weeks of incubation at 27°C were examined for their
morphological and microscopic characteristics and were
identified according to the relevant references (Domsch
et al. 1980; Hasenekoglu 1991; Ellis et al. 2007; Refai and
El-Yazid 2014).

Results and Discussion

In this study, 27 microfungal species belonging to
12 genera were obtained. The distributions of the
obtained microfungi species and genera in the sampled
areas are given in table 1 and 2. Cladosporium was
isolated from all indoor environments and it was
determined to be the most dominant (43.88%) fungus
genus qualitatively and quantitatively (Table 1, 2).
Alternaria  (14.44%), Acremonium (10.55%) and
Aspergillus (10.00%) were observed respectively. Among
microfungi species, Cladosporium herbarum was the
highest frequency (22.22%) and the most common
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species (Table 2). Previous studies (Fischer and Dott
2003; Fung and Hughson 2003; Curtis et al. 2004; Gulld
and Mentese 2007; inal et al. 2007; Kalyoncu 2008;
Okten and Asan 2009; Arshad 2010; Celtik et al. 2011;
Saylam et al. 2011; Ovet et al. 2012; Meheust et al. 2014;
Sharifzadeh et al. 2014; Ghosh et al. 2015; Yilmaz et al.
2017) have indicated that the high frequency and
commonly found fungi in this study are common fungi
frequently isolated from the indoor air environments. This
study findings are paralel to the relevant references.

In present study, the highest fungal concentration
was found in offices (46.66%), followed by classrooms
(35%), dining hall (12.22%) and canteen (6.11%) (Table
1,2). It is natural that fungal concentration is high because
of the higher number of samples in offices. It can also be
said that living plants and soils in the pots in offices may
have increased fungal concentration. The high
concentration of mold (35%) in the classrooms can be
related to the circulation of students and the transfer of
fungal fragments to the classroom environments with their
clothes and things, especially the shoes.

Table 1. Distributions of microfungal genera in indoor air environments

Ratio to total

Dining Colony colony
Microfungal genera Classroom Offices hall Canteen numbers number (%)

Acremonium 4 12 3 - 19 10.55
Alternaria 12 4 6 4 26 14.44
Aspergillus 4 13 - 1 18 10.00
Cladosporium 31 40 5 3 79 43.88
Curvularia - 2 - - 2 1.11
Drechslera 3 - 2 - 5 2.77
Fusarium 4 2 - - 6 3.33
Penicillium 1 5 - - 6 3.33
Phoma 1 2 2 - 5 2.77
Pithomyces 1 4 1 1 7 3.88
Rhizopus 2 - 1 1 4 2.22
Ulocladium - - 2 1 3 1.66
Total colony numbers 63 84 22 11 180
and present rates (%35) (%46.66) (%12.22) (%6.11) (%100)
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Table 2. Distributions of microfungal species in indoor air environments

Ratio to
. . . Dining Colony total

Microfungal species Classroom Offices hall Canteen numbers colony

number

(%)
Acremonium kiliense Gritz 4 12 3 - 19 10.55
Alternaria alternata (Fr.) Keissler 5 4 - 1 10 5.55
Alternaria brassicicola (Schwein.) Wiltshire 5 - 4 1 10 5.55
Alternaria tenuissima (Kunze) Wiltshire 2 - 2 2 6 3.33
Aspergillus fumigatus Fresen. - 2 - - 2 111
Aspergillus niger Tiegh. 4 1 - 1 6 3.33
Aspergillus sclerotiorum Huber - 1 - - 1 0.55
Aspergillus versicolor (Vuill.) Tirab. - 9 - - 9 5.00
Cladosporium cladosporioides (Fr.) Vries 5 8 - - 13 7.22
Cladosporium herbarum (Pers.) Link 14 18 5 3 40 22.22
Cladosporium macrocarpum Preuss 5 - - 10 5.55
Cladosporium oxysporum Berk. 2 - - 9 5.00
Cladosporium sphaerospermum Penz. - 7 - - 7 3.88
Curvularia lunata (Wakker) Boedijn 2 - - 2 1.11
Do beptan (Sace &Roum) s -z - s oam
Fusarium oxysporium Schiltdl. 1 - - - 1 0.55
Fusarium Link sp.1 1 2 - - 3 1.66
Fusarium Link sp.2 2 - - - 2 1.11
Penicillium canescens Sopp. - 3 - - 3 1.66
Penicillium citrinum Thom - 1 - - 1 0.55
Penicillium glabrum (Wehmer) Westling - 1 - - 1 0.55
Penicillium lanosum Westling 1 - - - 1 0.55
Phoma Sacc. sp.1 - 2 2 - 4 2.22
Phoma Sacc. sp.2 1 - - - 1 0.55
Pithomyces chartarum (Berk.&Curtis) Ellis 1 4 1 1 7 3.88
sg;ﬁ.opus stolonifer var. stolonifer (Ehrenb.) 5 i 1 1 4 299
Ulocladium botrytis Preuss - - 2 1 3 1.66
Total colony numbers and 63 84 22 11 180
present rates (%35) (%46.66) (%12.22) (%6.11) (%2100)
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Acceptable fungal concentration levels in indoor
environments should not exceed 1.000 cfu/m? according
to the Turkish Standards Institute (Yilmaz et al. 2017).
This value 500 cfu/m® according to World Health
Organization (WHO), 200-500 cfu/m® according to
American Industrial Hygiene Association (AIHA) and
there is no standardization and it varies between
countries (Gorny et al. 2002; Curtis et al. 2004; Nunes et
al. 2005; Giillii and Mentese 2007; inal et al. 2007; Celtik
et al. 2011; Meheust et al. 2014; Ghosh et al. 2015; Heo
etal. 2017; Yilmaz et al. 2017). The fungal concentration
levels in this study were below the acceptable limits in all
areas sampled. In addition to the building properties and
climatological factors, cleaning of the offices and the
classrooms daily, cleaning of the flor and iner walls of the
dining hall and canteen by using detergent twice a day,
frequent cleaning of tables, less student circulation and
ventilation are among the factors that reduce fungal
concentration. The fact that the fungal concentration is
below the acceptable limits should not mean that there
will be no fungal diseases and that it will not affect people.
Because, a single fungus spore or piece that can grow
under appropriate conditions can increase vegetative
volume and produce a large number of spores. As a result
of this, allergies, infections, toxicities and inflammations
may occur.

Acremonium, Alternaria, Aspergillus,
Cladosporium, Curvularia, Drechslera and Penicillium
obtained in present study are indicated as they lead to
various allergic disorders in different sources (Fischer and
Dott 2003; Fung and Hughson 2003; Hardin et al. 2003;
Curtis et al. 2004; Singh 2005; inal et al. 2007; Kalyoncu
2008; Okten and Asan 2009; Arshad 2010; Celtik et al.
2011; Saylam et al. 2011; Meheust et al. 2014; Ghosh et
al. 2015; Yilmaz et al. 2017). In some studies (Fischer and
Dott 2003; Curtis et al. 2004; Singh 2005; Ellis et al. 2007;
Gulli and Mentese 2007; Saylam et al. 2011; Meheust et
al. 2014; Refai and El-Yazid 2014; Ghosh et al. 2015), it
is suggested that Acremonium, Alternaria, Aspergillus,
Cladosporium, Fusarium, Penicillium and Rhizopus
constitute various infections. In some works (Fischer and
Dott 2003; Fung and Hughson 2003; Hardin et al. 2003;
Curtis et al. 2004; Ellis et al. 2007; Ghosh et al. 2015;
Yiimaz et al. 2017) fungi belonging to Asperdgillus,
Fusarium and Penicillium are reported to adversely affect
human health by producing mycotoxin.

Phoma isolated in this research but not mentioned
above is widely found in soil and plants in nature and
rarely shows pathogenicity in humans (Ellis et al. 2007;
Refai and El-Yazid 2014). However, it has been reported
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that it may cause cutaneous, subcutaneous, corneal and
systemic infections (Refai and El-Yazid 2014).
Pithomyces is commonly found in plant materials, in the
air, in soil, in straw and dry grass, in lumberand in the
ceiling plaster (Ellis et al. 2007). Pithomyces chartarum
causes facial eczema in some animals, usually in sheep
(Ellis et al. 2007; Refai and El-Yazid 2014). Ulocladium is
a fungus which inhabits the soil and decaying
herbaceous plants. It is widely distributed in nature and
may be isolated from paper, textiles and wood as well.
Ulocladium is commonly considered as a contaminant
and it may very rarely cause human disease. Ulocladium
species may lead to phaeohyphomycosis and particularly
subcutaneous infections (Refai and El-Yazid 2014).

Increase in the concentration of fungal bioaerosols
in indoor environments can lead to respiratory diseases,
allergies,  hypersensitivity, irritations,  cutaneous,
subcutaneous and systemic infections, mycotoxicoses
and can cause major problems in human health
(especially in atopic, elderly, immunocompromised, organ
transplanted individuals). For this reason, improving the
indoor air quality also means protecting human and
environmental health.

The presence of fungi affecting human health in
this study suggests that indoor air in common areas of
humans should be clean. This is also important in terms
of productivity in work places, which depends on human
performance. Based on all these, it shows that necessary
to carry out such researches in order to make education-
training activities more effective in indoor environments in
schools. Because the identification of fungi, which can
create a risk for human health in indoor environments, will
facilitate the fight against them and ensure that protective
precautions to be taken.

To improve air quality and protect human health in
indoor, the following may be recommended:

a. Central heating-cooling systems and air purifying
systems should be used,

b. Temperature and humidity of enclosed spaces must be
controlled,

c. Clean all materials, surfaces and flooring in the
enclosed area with appropriate disinfectant,

d. Environment and building characteristics should be
improved,
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e. Bioaerosols affecting indoor air quality should be g. Environmental and health education should be given
measured and controlled at certain intervals, importance.

f. Compliance with individual and environmental hygiene
regulations,
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Abstract: This study was carried out on macrofungi samples collected from Karadag
Mountain and its environs (Karaman) between 2014 and 2019, and 84 species, belonging to 62
genera, 38 families, 12 orders and 6 classes within Ascomycota and Basidiomycota were
determined. The list of the taxa is presented together with their habitats and localities.

Key words: Biodiversity, macrofungi, taxonomy, Turkey

Karadag (Karaman) ve Cevresinin Makromantar Biyocesitliligi

Oz: Bu calisma Karadag ve gevresinden (Karaman) 2014 ve 2019 yillari arasinda toplanan
ornekler Gizerinde gergeklestiriimis ve Ascomycota ve Basidiomycota bélimleri i¢cinde yer alan 6
sinif, 12 takim, 38 familya ve 62 cinse ait 84 tur belirlenmistir. Tarlerin listesi habitat ve lokaliteleri

ile birlikte verilmigtir.

Anahtar kelimeler: Biyogesitlilik, makromantarlar, taksonomi, Turkiye

Introduction

Karadag is located in the southern part of Central
Anatolian Region of Turkey within the boundaries of
Karaman province (Figure 1). The research area takes
place in C4 according to Davis’ grid square system and is
situated between 37°09'-37°31' north latitudes and
32°57'-33°19' east longitudes. The region falls in Irano-
Turanian phytogeographical sector within the holoarctic
floral kingdom and has a Mediterranean climate
according to Emberger's formula (Akman, 1999). The
average temperature is 12 °C and the annual precipitation
is 331.7 mm. Quercus L. sp. dominated forest areas are
visible especially at northern and southern slopes of
Karadag, even the steppe vegetation is the dominant
vegetation in the region.

Though some studies were carried out within the
boundaries of Karaman (Kasik et al., 2000; Oztiirk et al.,
2001; Dogan et al., 2003; Dogan and Oztiirk, 2006) and
a new record was given from the region (ileri et al., 2019),
a research related to macrofungal biodiversity of Karadag
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and its environs hasn'’t been conducted. The work aims to
determine the macrofungal composition of the region and
make a contribution to the mycobiota of Turkey.

Material and method

The macrofungi samples were collected between
2014 and 2019 from the suitable habitats within the
research area. They were photographed at their natural
habitats and the descriptive characteristics related to their
morphologies and ecologies were recorded. Detailed
investigations were carried out in the fungarium.
Microscopic investigations were performed by using a
Nikon Eclipse Ci-S trinocular compound microscope,
coupled with a Nikon DS-Fi2 camera. Comparing the
obtained data with Watling (1973), Phillips (1981), Moser
(1983), Cappelli (1984), Breitenbach and Kranzlin (1984,
1986, 1991, 1995, 2000), Miller and Miller (1988), Ellis
and Ellis (1990, 1997), Candusso and Lanzoni (1990),
Buczacki (1992), Hansen and Knudsen (1992, 1997),
Jordan (1995), Pegler et al. (1993, 1995), Bessette et al.
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(1997, 2007, 2010), Medardi (2006), Hausknecht (2009),
Antonin and Noordeloos (2010), Thompson (2013) and
Beug et al. (2014), the samples were identified.

The specimens
Mehmetbey University, Kamil Ozdag Science Faculty,
Department of Biology.

Nisan(2020)11(1)57-63

are kept at

Figure 1. Map of the research area (modified from Google Earth)

Table 1. Macrofungi collection localities

Karamanoglu

Loc. No Locality name Coordinates Altitude (m)
1 Alparslan Turkes Park area 37°11'K-33°13'D 1035
2 Around Karaman Castle 37°10'K-33°12D 1043
3 Around YHM shopping center 37°11'K-33°12'D 1020
4 Derekdy village 37°12'K-33°26'D 1040
5 Dinek village 37°23'K-33°14D 1017
6 Dinek village 37°24'K-33°12D 1175
7 Emirler village 37°19'K-33°05D 1014
8 Karadag south slopes 37°23'K-33°09'D 1926
9 Karadag south slopes 37°23'K-33°10'D 1710
10 Karaman High School campus area 37°11'K-33°13D 1040
11 Karayollari campus area 37°10'K-33°11D 1030
12 Kasoba village 37°25'K-33°01D 1024
13 Kilbasan village 37°18'K-33°11'D 1010
14 Kilbasan village 37°20'K-33°12'D 1025
15 Kisecik village 37°23'K-33°00'D 1052
16 KMU Campus area 37°10'K-33°15'D 1040
17 KMU Campus area 37°10'K-33°14'D 1040
18 Madensehri village 37°25'K-33°09'D 1214
19 Madensehri village 37°26'K-33°08'D 1300
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20 Necmettin Erbakan Park area
21 Sudurag village

22 Suleymanhacili village

23 Taptuk Emre Quarter

24 Ugkuyu village

25 Ugkuyu village

26 Ugkuyu village

27 Ugkuyu village

28 Yuvatepe village

37°10'K-33°11'D 1030
37°17'K-33°22'D 1016
37°27'K-33°04'D 1066
37°10'K-33°14'D 1080
37°25'K-33°06'D 1390
37°25'K-33°07'D 1478
37°25'K-33°08'D 1490
37°26'K-33°07'D 1371
37°17'K-33°08'D 1015

Results

The determined taxa are listed in alphabetical
order, considering the division, order, families, genera
and species respectively. Previously reported species
was given with its citation. Kirk et al., (2008) and Index
Fungorum (accessed on 30 November 2019) was
followed for the systematics of the taxa.

Ascomycota Caval-Sm

Dothideomycetes O.E. Erikss. & Winka

Patellariales D. Hawksw. & O.E. Erikss.

Patellariaceae Corda

1. Patellaria atrata (Hedw.) Fr: On dead Salix sp.
stump, locality 16, 20.09.2014, K.9701.

Leotiomycetes O.E. Erikss. & Winka

Helotiales Nannf. ex Korf & Lizor

Dermateaceae Fr.

2. Mollisia melaleuca (Fr.) Sacc.: On dead Quercus
sp. twig, locality 26, 27.04.2015, K.11840.

Helotiaceae Rehm

3. Hymenoscyphus calyculus (Fr.) W. Phillips: On
dead Quercus sp. twig, locality 27, 15.12.2017, K.13962.
Hyaloscyphaceae Nannf.

4, Brunnipila clandestina (Bull.) Baral: Ugkuyu
village, on dead Quercus sp. twig, locality 26, 27.04.2015,
K.11852.

Lachnaceae Raitv.

5. Lachnum virgineum (Batsch) P. Karst.: On dead
Quercus sp. twig, locality 26, 27.04.2015, K.11846.
Pezizales J. Schrot.

Ascobolaceae Boud. ex Sacc.

6. Ascobolus behnitziensis Kirschst.: On sandy
soil, locality 17, 12.09.2015, K.12457 (Uzun and Kaya,
2016).

7. Ascobolus furfuraceus Pers.: On decaying dung,

locality 17, 20.09.2014, K.9702.
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Helvellaceae Fr.

8. Helvella acetabulum (L.) Quél.: On soil among
grass, locality 19, 27.04.2015, K.11837; on soil among
leaf litter in Quercus sp. forest, locality 8, 05.05.2019, K.
15323.

9. Helvella latispora Boud.: On soil under Quercus
sp., locality 19, 17.05.2015, K.11996.

Morchellaceae Rchb.

10. Morchella deliciosa Fr.: On soil under Pinus sp.,
locality 17, 28.10.2016, K.13289.

11. Morchella esculenta (L.) Pers.: On soil among
grasses, locality 17, 28.10.2016, K.13288; on soil among
leaf litter, locality 24, 05.05.2019, K. 15325.

Pezizaceae Dumort.

12. lodophanus carneus (Pers.) Korf: On decaying
dung and decaying newspaper particles, locality 16,
28.05.2014, K.8962.

13. Peziza fimeti (Fuckel) E.C. Hansen: On decaying
cow dung, locality 25, 27.04.2015, K. 11855.

14. Terfezia boudieri Chatin: In soil among
Helianthemum sp., locality 17, 26.05.2014, K.8956;
locality 7, 28.04.2019, K. 15309; locality 12, 28.04.2019,
K. 15311; locality 22, 28.04.2019, K. 15322; locality 6,
05.05.2019, K. 15332.

15. Terfezia claveryi Chatin: In soil among
Helianthemum sp., locality 19, 27.04.2015, K.11838;
locality 14, 05.05.2019, K. 15333.

Pyronemataceae Corda

16. Genea lobulata (Mor.-Arr., J. Gomez & Calonge)
P. Alvarado & Mor.-Arr.: In soil under Quercus sp., locality
25, 05.05.2019, K. 15326.

17. Inermisia gyalectoides (Svréek & Kubicka)
Dennis & ltzerott: On or among mosses, locality 23,
17.03.2017, K.13425.



MANTAR DERGISI/The Journal of Fungus

Nisan(2020)11(1)57-63

18. Octospora axillaris (Nees) M.M. Moser: On
mosses between curb stones, locality 11, 08.12.2017,
K.13945.

19. Octospora musci-muralis Graddon: On mosses
on rocks, locality 25, 15.12.2017, K.139609.

20. Octospora polytrichi (Schumach.) Caillet &
Moyne: On mosses between curb stones, locality 16,
28.10.2016, K.13287.

21. Picoa lefebvrei (Pat) Maire: In soil among
Helianthemum sp., locality 19, 27.04.2015, K.11834;
08.05.2015, K.11936.

22. Scutellinia crinita (Bull.) Lambotte: On damp and
rotten wood under sandy soil, locality 16, 22.03.2017,
K.13430.

Tuberaceae Dumort.

23. Tuber nitidum Vittad.: In soil under Quercus sp.,
locality 25, 05.05.2019, K. 15327.

Sordariomycetes O.E. Erikss. & Winka

Hypocreales Lindau

Nectriaceae Tul. & C. Tul.

24. Nectria peziza (Tode) Fr.: On Populus sp. stump,
locality 21, 02.10.2016, K.13170.

25. Diatrype stigma (Hoffm.) Fr.: On dead Quercus
sp. branches, locality 26, 27.04.2015, K.11849.
Basidiomycota R.T. Moore

Agaricomycetes Doweld

Agaricales Underw.

Agaricaceae Chevall.

26. Agaricus campestris L.. On soil among grass,
locality 16, 18.09.2014, K.9672.; locality 10, 05.05.2019,
K. 15337.

27. Bovista plumbea Pers.: On soil among grass,
locality 15, 28.04.2019, K. 15310.

28. Calvatia cyathiformis (Bosc) Morgan: On soll
under Quercus sp., locality 19, 01.10.2016, K.13144.

29. Coprinus comatus (O.F. Mill.) Pers.: On soil
among grass, locality 16, 18.09.2014, K.9670; locality 17,
01.06.2017, K.13482; locality 20, 02.11.2019, K. 15339;
locality 2, 02.11.2019, K. 15340; locality 11, 10.11.2019,
K. 15343.

30. Cyathus stercoreus (Schwein.) De Toni: On
decaying dung, locality 16, 19.08.2014, K.9341.

31. Leucoagaricus leucothites (Vittad.) Wasser: On
soil among grass, locality 16, 19.09.2014, K.9671; locality
17, 30.05.2016, K.13070.

32. Lycoperdon molle Pers.: On soil in Quercus sp.
forest, locality 25, 15.12.2017, K.13965.

33.  Mycenastrum corium (Guers.) Desv.: On soil in
Quercus sp. forest, locality 18, 01.10.2016, K.13140.

34. Tulostoma brumale Pers.: On sandy soil in
Quercus sp. forest, locality 19, 05.05.2019, K. 15328.
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Bolbitiaceae Singer

35. Conocybe apala (Fr.) Arnolds: On manured soil
among grass, locality 17, 01.06.2017, K. 13480; locality
3, 05.05.2019, K. 15335.

36. Conocybe deliquescens Hauskn. & Krisai: On
soil among grass, locality 16, 15.08.2014, K.9334; locality
20, 10.11.2019, K. 15342.

Chromocyphellaceae Knudsen

37. Chromocyphella muscicola (Fr.) Donk: On moss
under Quercus sp., locality 25, 15.12.2017, K.13966.
Incertae Sedis

38. Panaeolina foenisecii (Pers.) Maire: On soil
among grass, locality 16, 30.05.2016, K.13071; locality
17,01.06.2017, K.13468.

39. Panaeolus ater (J.E. Lange) Kuhner & Romagn.
ex Bon: On manured soll, locality 16, 28.05.2014, K.8961;
locality 10, 05.05.2019, K. 15336.

40. Panaeolus fimicola (Pers.) Gillet: On manured
soil, locality 16, 01.06.2017, K.13479; K.13481.
Inocybaceae Jilich

41. Inocybe lacera (Fr.) P. Kumm.: On soil among
grass, locality 16, 08.10.2017, K.13791.

Marasmiaceae Roze ex Kihner

42. Marasmius epodius Bres.: On soil among grass,
locality 16, 19.09.2014, K.9680.

Omphalotaceae Bresinsky

43. Gymnopus dryophilus (Bull.) Murrill: On soil
among leaf litter under Quercus sp., locality 25,
15.12.2017, K.13960.

Pleurotaceae Kuhner

44,  Pleurotus dryinus (Pers.) P. Kumm.: On Populus
sp. stump, locality 21, 02.10.2016, K.13159.

45. Pleurotus ostreatus (Jacq.) P. Kumm.: On
Populus sp. stump, locality 21, 02.10.2016, K.13166; on
Salix sp. stump, locality 11, K. 15344,

Pluteaceae Kotl. & Pouzar

46. Pluteus cervinus (Schaeff.) P. Kumm.:
Populus sp. stump, locality 21, 02.10.2016, K.13163.
47. Pluteus granularis Peck: On Populus sp. stump,
locality 21, 02.10.2016, 02.10.2016, 13161.

48. Volvariella pusilla (Pers.) Singer: On soil among
grasses, locality 16, 19.09.2014, K.9679.
Psathyrellaceae Vilgalys, Moncalvo & Redhead

49. Coprinellus disseminatus (Pers.) J.E.Lange: On
damp soil, locality 1, 29.05.2016, K.13061.

50. Coprinellus micaceus (Bull.) Vilgalys, Hopple &
Jacq. Johnson: On decaying Populus sp. stump, locality
17, 30.05.2016, K.13067; locality 28, 05.05.2019, K.
15334.

On
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51. Coprinellus silvaticus (Peck) Gminder: On
decaying Quercus sp. stump, locality 18, 01.10.2016,
K.13145.

52. Coprinopsis atramentaria (Bull.) Redhead,
Vilgalys & Moncalvo: On soil among grasses, locality 16,
21.10.2016, K.13284.

53. Coprinopsis lagopus (Fr.) Redhead, Vilgalys &
Moncalvo: On manured soil among grasses, locality 16,
20.09.2014, K.9689.

54. Coprinopsis nivea (Pers.) Redhead, Vilgalys &
Moncalvo: On decaying cow dung in oak forest, locality
18, 01.10.2016, K.13143; on decaying cow dung, locality
11, 10.11.2019, K. 15345.

55. Coprinopsis stangliana (Enderle, Bender &
Groger) Redhead, Vilgalys & Moncalvo: On manured soll
among grasses, locality 17, 01.06.2017, K.13476.

56. Lacrymaria lacrymabunda (Bull.) Pat.: On soil
among grasses, locality 21, 02.10.2016, K.13171.

57. Parasola auricoma (Pat.) Redhead, Vilgalys &
Hopple: On manured soil among grasses, locality 16,
28.05.2014, K.8963.

58. Psathyrella candolleana (Fr.) Maire: On damp
soil among grasses, locality 1, 29.05.2016, K.13063;
05.05.2019, K. 15338; locality 20, 10.11.2019, K. 15341.
59. Psathyrella typhae (Kalchbr.) A. Pearson &
Dennis: On decaying Typha sp. stem (ileri et al., 2019).
Schizophyllaceae Quél.

60. Schizophyllum amplum (Lév.) Nakasone: On
dead Populus sp. twigs, locality 21, 02.10.2016, K.13156.
61. Schizophyllum commune Fr.: On decaying Pinus
sp. branches, locality 16, 28.10.2016, K.13291; on
decaying Populus sp. stump, locality 28, 28.04.2018, K.
15308.

Strophariaceae Singer & A.H. Sm.

62. Agrocybe dura (Bolton) Singer: On soil among
grasses, locality 16, 15.09.2014, K.9666.

63. Agrocybe molesta (Lasch) Singer: On soil among
grasses, locality 16, 30.05.2016, K.13068; locality 17,
01.06.2017, K.13469.

64. Agrocybe paludosa (J.E. Lange) Kihner &
Romagn. ex Bon: On soil among grasses, locality 16,
01.06.2017, K.13478.

65. Agrocybe pediades (Fr.) Fayod: On soil among
grasses, locality 16, 03.05.2016, K.12937.

66. Agrocybe vervacti (Fr.) Singer: On soil among
grasses, locality 16, 30.05.2016, K.13069; locality 17,
01.06.2017, K.13467.

67. Cyclocybe cylindracea (DC.) Vizzini & Angelini:
Around Populus sp. stump, locality 21, 02.10.2016,
K.13162; locality 4, 09.05.2016, K.12939.

Tubariaceae Vizzini
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68. Tubaria furfuracea (Pers.) Gillet: On soil among
grasses in Quercus sp. forest, locality 27, 15.12.2017,
K.13968.

Boletales E.-J. Gilbert

Diplocystidiaceae Kreisel

69. Astraeus hygrometricus (Pers.) Morgan: On soil
in Quercus sp. forest, locality 19, 27.04.2015, K.11836;
locality 25, 05.05.2019, K. 15330.

Rhizopogonaceae Gaum. & C.W. Dodge

70. Rhizopogon roseolus (Corda) Th. Fr.: In soil
under Pinus sp., locality 4, 09.05.2016, K.12945.
Sclerodermataceae Corda

71. Pisolithus arhizus (Scop.) Rauschert: On soll
among grass, locality 17, 28.11.2019, K. 15346.
Suillaceae Besl & Bresinsky

72.  Suillus collinitus (Fr.) Kuntze: On soil among
grass under Pinus sp., locality 16, 28.10.2016, K.13292.
Geastrales K. Hosaka & Castellano

Geastraceae Corda

73. Geastrum fimbriatum Fr.: On soil among grasses,
under Quercus sp., locality 25, 15.12.2017, K.13951.
Hymenochaetales Oberw.

Hymenochaetaceae Donk

74. Inonotus hispidus (Bull.) P. Karst.: On Fraxinus
sp. trunk, locality 10, 12.09.2015, K.12458.

75.  Phellinus igniarius (L.) Quél.: On Salix sp. trunk,
locality 21, 02.10.2016, K.13157.

Polyporales Gaum.

Fomitopsidaceae Jilich

76. Fomes fomentarius (L.) Fr.. On Populus sp.
stump, locality 21, 02.10.2016, K.13164.

77. Laetiporus sulphureus (Bull.) Murrill: On Salix sp.
trunk, locality 21, 02.10.2016, K.13158.
Ganodermataceae Donk

78. Ganoderma lucidum (Curtis) P. Karst.: On
Corylus sp. stump, locality 16, 28.10.2016, K.13290.
Polyporales Gaum.

Polyporaceae Fr. ex Corda

79. Lentinus tigrinus (Bull.) Fr.: On Populus sp.
stump, locality 21, 02.10.2016, K.13160; on Salix sp.
stump, locality 13, 01.10.2016, K.13152.

80. Trametes trogii Berk.: On Populus sp. stump,
locality 13, 01.10.2016, K.13151.

Russulales Kreisel ex P.M. Kirk, P.F. Cannon & J.C.
David

Peniophoraceae Lotsy

81. Peniophora aurantiaca (Bres.) Hohn. & Litsch.:
On dead Quercus sp. twigs, locality 25, 15.12.2017,
K.13964; locality 26, 27.04.2015, K.11847.

82. Peniophora quercina (Pers.) Cooke: On dead
Quercus sp. twigs, locality 25, 27.04.2015, K.11847.
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Stereaceae Pilat

83. Stereum hirsutum (Willd.) Pers.. On dead
Quercus sp. stump, locality 9, 05.05.2019, K. 15324,
Dacrymycetaceae J. Schrot.

84. Dacrymyces capitatus Schwein.: On dead
Quercus sp. twigs, locality 26, 27.04.2015, K.11841.

Discussions

A list of 84 macromycete taxa were presented from
Karadag and its close environs. The list comprises 25
Ascomycota (18 Pezizales, 4 Helotiales, 1 Hypocreales,
1 Patellariales, 1 Xylariales) and 59 Basidiomycota (43
Agaricales, 5 Polyporales, 4 Boletales, 3 Russulales, 2
Hymenochaetales, 1 Dacrymycetales, 1 Geastrales).
Among the determined families, the most crowded one
was found to be Psathyrellaceae with 11 taxa, which is
followed by Agaricaceae, Pyronemataceae,
Strophariaceae and Pezizaceae with 9, 7, 6 and 4 taxa
respectively. The most crowded first three genera were
found to be Agrocybe Fayod (5), Coprinopsis P.Karst. (4)
and Coprinellus P. Karst. and Octospora Hedw. (3).

According to the literatural data, 25 of the
determined taxa are edible. It constitutes about the
%29.76 of the total taxa, but regional consumption is
limited almost to the Terfezia (Tul. & C.Tul.) Tul. & C.Tul.
species with the Turkish name “Dolaman or domalan”.
During spring, T. boudieri and T. claveryi are heavily
collected from the region especially from the step areas

between Dinek, Kilbasan and Madensehri villages.
Pleurotus ostreatus was found to be another taxon which
are collected and consumed by locals. Fifty three
(%63.10) of the determined taxa are inedible and 6
(%5.95) are more or less poisonous. But no poisonoing
incidents were reported from the region.

Among the determined taxa, 50 are terricolous, 25
are lignicolous, 5 are bryophilous and 3 are coprophilous.
Six of them were also determined to be hypogeous or
semihypogeous.

Except T. boudieri (Dogan and Oztiirk, 2006), all
the taxa are new for the region. Psathyrella typhae and
Ascobolus behnitziensis have the first and the only
locality in Turkey (Uzun and Kaya, 2016; ileri et al., 2019),
while Pluteus granularis, Genea lobulata and Scutellinia
crinita had the second localities in Turkey, from the
region.

The determined taxa were also compared with the
studies carried out in close environs and some similarities
were observed. These studies and the similarity
percentages are given in Table 2. The reason for this
similarity may be the common climate and vegetation.
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Table 2. Similarity percentages of neighbouring studies with Karadag and its close environs

# of Identical taxa Total taxa Similarity (%)
Afyon (1996) 12 41 29.27
Aktas et al. (2003) 19 74 25.68
Dogan et al. (2007) 21 95 22.11
Dogan and Oztiirk (2006) 31 202 15.35
Kasik et al. (2000) 9 33 27.27
Kagik and Oztiirk (2000) 10 47 21.28
Oztiirk et al (2001) 11 72 15.28
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Abstract: Inocybe nothomixtilis Esteve-Rav., Bandini & V. Gonzalez was recorded from
France, Germany, Italy and Spain. In this study, it was collected and described first time outside
Europe from Trabzon, Turkey. It is characterized by pale yellowish, ochraceous or brownish
yellow to reddish yellow pileus; entirely pruinose stipe; metuloid, ventricose, often subutriform,
short-necked pleurocystidia and nodulose basidiospores. The description and a short discussion
are provided herein with microscopical and field illustrations.

Key words: Agaric, basidiomycota, taxonomy, Trabzon.

Inocybe nothomixtilis (Basidiomycota, Inocybaceae)’in
Avrupa Disindaki ilk Kaydi

Oz: Inocybe nothomixtilis Esteve-Rav., Bandini & V. Gonzalez Fransa, Almanya, italya ve
ispanya’da kaydedilmistir. Bu calismada, Avrupa disinda Tirkiye’den (Trabzon) ilk kez toplanmig
ve tanimlanmistir. Bu takson soluk sarimsi, toprak rengi veya kahverengimsi saridan, kirmizimsi
sariya dogru degisen sapkasi; timuyle beyazimsi tozlu sapi; sise seklinde ve kisa boyunlu
pleurosistitleri ve nodulli bazidiyosporlari ile karakterize edilir. Burada ac¢iklama ve kisa bir

tartisma mikroskobik ve arazi resimleri ile birlikte sunulmaktadir.

Anahtar kelimeler: Agarik, bazidiyomikota, taksonomi, Trabzon

Introduction

The old genus Inocybe is recently splitted into
four genera, as Inocybe, Inosperma, Mallocybe and
Pseudosperma. So the family Inocybaceae now
comprises seven genera worldwide with about 1050
species (Kirk et al., 2008; Matheny et al., 2019) of which
about 90 are up to now recorded in Turkey (Sesli &
Denchev, 2008). Yet there are still species to be
described in Europe, especially in the Mediterranean
region (Esteve-Raventdés et al, 2018) and most
probably in Turkey. Some Inocybe species have been
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reported from Turkey recently (Uzun and Acar, 2018;
Sesli, 2019; Sesli and Bandini, 2019). The family
Inocybaceae is also one of the most common and
abundant group of fungi in ectomycorrhizal communities
(Jacobsson and Larsson, 2012; Sesli and Kobayashi,
2014; Bandini et al., 2019). The genus Inocybe sensu
stricto, to which the species presented here belongs, is
with only few exceptions characterized by the presence
of mostly thick-walled pleurocystidia and cheilocystidia.
I. mixtilis belongs to the section Marginatae (Kuhner,
1993) which is characterized by nodulose basidiospores
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and a more or less bulbous entirely pruinose stipe (Bon,
1998; Esteve-Raventos et al., 2018). Examination and
sequencing of the material makes clear that I. mixtilis is
a species complex including I. ceskae Bandini, Esteve-
Rav. & B. Oertel, I. johannis-stanglii Bandini, Esteve-
Rav. & G. Moreno, |. nothomixtilis Esteve-Rav., Bandini
& V. Gonzalez, |. occulta Esteve-Rav., Bandini, B.
Oertel & G. Moreno and |. subtrivialis Esteve-Rav., M.
Villarreal & Heykoop (Esteve-Raventds et al., 2018;
Bandini et al., 2019).

The aim of the present study is to contribute to
the Turkish Mycota with the description of I. nothomixtilis
Esteve-Rav., Bandini & V. Gonzalez collected from
Trabzon, Turkey.

Materials and Methods

The collecting site has a very rich fungal diversity
due to environmental conditions. We generally do our
routine excursions in parks and gardens in the city
center instead of high mountains due to rapid change in
weather conditions towards the end of the collecting
season. The basidiomata of this collection were
determined at the campus area of Fatih Education
Faculty in the Trabzon University. Fresh fruiting bodies
were photographed, flora around were noted; latitude
and longitude were recorded. 5-10 pieces of
basidiomata were plucked with a spatula, carried to the
Trabzon University Mycology Laboratory, dried and
deposited at a personal fungarium. Microscopical
structures such as basidiospores, basidia and cystidia
were examined in concentrated ammonia solution and
observed under a light microscope (Axio Imager A2)
equipped with a macro objective. All examinations,
measurements and producing of photomicrographs
were performed under a Zeiss microscope (equipped
with a Zeiss Axiocam 105 digital camera) in Trabzon
University Mycology Laboratory. Identification of the
samples were made according to current literature
(Alessio and Rebaudengo, 1980; Cripps, 1997;
Jacobsson and Larsson, 2012).

Results

Inocybaceae / Kimbetmantarigiller

Inocybe / Kiimbetmantari (gen. Inocybe sect.
Marginatae Kuhner)

Inocybe nothomixtilis Esteve-Rav., Bandini &
V. Gonzalez /| Cam kiimbeti (Figure 1)

Basidiomes gregarious; pileus broadly conical,
campanulate, expanded to broadly convex, 25—-35(—40)
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mm, with a broad and low umbo; margin involute when
young, then decurved to straight upon expansion;
initially regular, then somewhat wavy to irregular in old
specimens; pale yellowish, ochraceous to brownish
yellow, orange-yellow or reddish yellow; surface woolly-
fibrillose to felty; sometimes becoming glabrous towards
the centre; lubricous and sticky; with adhered leaves
and soil; whitish velipellis present in young fruiting
bodies. Lamellae whitish, beige or pale grey, brownish
grey or ochre-brown; ventricose to subventricose,
nearly free or adnexed, moderately crowded (L = 40—
55, | = 1-3); edge crenulate. Stipe whitish to cream
color, sometimes light yellow tinges, sometimes
covered with fibrils at the lower part, 30-50 x 3—5 mm,
solid, smooth, cylindrical or slightly curved; base
marginately bulbous. Context firm and whitish; smell
spermatic when cut; taste mild. Basidiospores
heterodiametric-nodulose, 7.4-10.2 x 4.5-6.5 ym, on
average 8.7 x 5 ym, Q = 1.5-1.75 [n = 50], without germ
pore. Basidia 25-35 x 8.5-10.5 ym, clavate, 4-spored;
Pleurocystidia abundant to scattered, metuloid,
ventricose (sub)fusiform or subutriform with broad and
short neck, 45-58 x 15-22 uym [n = 20]. Cheilocystidia
similar to pleurocystidia, 35-60 x 15-20 ym [n = 20].
Hymenophoral trama regular, cylindrical to fusiform
parallel with 3-16 um wide hyphae. Pileipellis consists
of an gelatinized, 3-5 pm wide parallel hyphae. Clamp
connections present in all tissues.

Specimens examined

Tarkiye, Trabzon, Sogutli, N 41°00'40.90" and E
39°36'39.52", 22 m, 27.10.2015, gregarious, under
Pinus silvestris L, E. Sesli 3608.

Discussion
In this study, the basidiomata of Inocybe
nothomixtilis  (Inocybaceae, gen. Inocybe, sect.

Marginatae) were studied morphologically and
determined as the first record outside Europe (Sesli and
Denchev, 2008; Akata and Sesli, 2017; Isik and
Tarkekul, 2018; Altuntas et al., 2019). In most respects,
our findings match well with the literature (Esteve-
Raventds et al., 2018) and with the habitat with Pinus
nearby, the often two-coloured aspect of the
basidiomata, the whitish velipellis, the lanose-fibrillose
texture and sticky surface of pileus, shape and size of
hymenial cystidia, shape and length of the
basidiospores. However the width of the basidiospores
is on average smaller in comparison with those of the
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collections measured in the original description. The

species belongs to the Inocybe mixtilis complex, and
genetically and morphologically closely related species
are |. ceskae, I. johannis-stanglii, 1. mixtilis, I. occulta
and |. subtrivialis. Inocybe ceskae differs from Sesli
3608 by pale straw-colour, yellowish beige or pale ochre
pileus with more glabrous texture and wider hymenial
cystidia. Inocybe johannis-stanglii has a buff to greyish
velipellis, slightly violet lamellae and pedicellate
cystidia. Another close species is Inocybe mixtilis, which
differs from our new record by remarkably lubricous and
sticky, more glabrous texture of pileus, often
(sub)isodiametrical basidiospores and (sub)lageniform
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hymenial cystidia with clearly differentiated neck, while
I. occulta often has a paler yellowish pileus with more
glabrous texture. Another close, but different species,
Inocybe subtrivialis has generally yellow-copperish to
orange or brown copperish basidiomata and more or
less rectangular heterodiametric basidiospores (Bon,
1998; Jacobsson and Larsson, 2012; Esteve-Raventés
et al., 2018; Matheny et al., 2019).
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Figure 1. Inocybe nothomixtilis: a. basidiomata, b. hymenial cystidia, c. basidia, d. basidiospores (bars: a= 40 mm,

b= 20 ym, c and d= 10 ym). Photos by E. Sesli.
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Abstract: Surveys are being conducted in Halabja province located north of Iraq to determine
the distribution of wild mushrooms and finding new record species. During the study both species of
Auricularia nigricans and Auricularia auricula-judae were found in the growing area. Auricularia
nigricans is new to Iraq and described very well in this paper, but Auricularia auricula-judae was
mentioned in a paper previously, but not described and even was not found in Halabja province.
However, full description for both species are given along with photographed of fruiting bodies, with
hyphae and spore illustrated for the new recorded species with given the information on general
distribution and the ecology.

Key words: Auricularia, Halabja Province, Mediterranean climate, Mushrooms, Saprobic,
Spore

Auricularia nigricans (Auriculariaceae, Basidiomycota)
Halabja Eyaleti, Irak’tan ilk Kez Belirlendi

Oz: Dogal mantarlarin dagiimini belirlemek ve yeni kayit tiirleri bulmak igin Irak'in kuzeyinde
bulunan Halabja'da calismalar yapilmaktadir. Arastirmada, hem Auricularia nigricans hem de
Auricularia auricula-judae tirleri yetisme alaninda bulunmustur. Auricularia nigricans Irak'ta ilk kez
elirlenmis ve bu ¢alismada detayli tanimlanmistirve, fakat Auricularia auricula-judae daha dnce bir
makalede bahsedildiginden tanimi yapilmamig, ancak Halabja ilinde ilk kez bulunmustur. Bununla
birlikte, her iki tir icin tam deskripsiyonlari, fruktifikasyonlarinin fotograflariyla verilmistir, yeni kayitin
genel yayilisi ve ekolojisinin agiklamasiyla birlikte spor ve hiflerin fotopraflari da verilmistir.

Anahtar kelimeler: Auricularia, Halabja Eyaleti, Akdeniz iklimi, Mantarlar, saprobik, Spor

Introduction last decade, the wild edible and cultivated mushrooms can
Auricularia Bull. ex Juss. is a genus of jelly fungi be used as a source of human food due to containing many
belonging to Auriculariaceae family. The member of genus benefit elements and vitamins. As (Nadir et al., 2016)
usually found on decaying wood in humid area and it is conducted that mushrooms contain many important
cosmopolitan genus (Malysheva & Bulakh, 2014). In the substances, such as carbohydrate, protein, fiber and a little
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amount of fat with vitamins. This usable depends on the
cultures are mushrooms used as a dietary food (Berheret,
1997).Moreover, mushrooms can be considered as
functional food which provides health benefits in addition to
nutritional value (Ratheeet al., 2012). For instance, some
of the species of Auricularia are used for drug extraction
widely (Zou et al., 2013). Mushrooms are distributed in the
worldwide which each country have recorded their species,
the number of species are estimated in the world
approximately 1.5 million and 5 percent of the species
described (Ostryet al., 2011). Additionally, most of them are
distributed in temperate regions and tropical region
because of their appropriate habitat which is hosting the
highest and various number co-diversity has been
insufficiently sampled and the mycoflora scarcely recorded
(Hawksworth, 2001). The collections and identification of
mushrooms accurate and collected in a different seasons
as Laessoe (1998) indicated that In late autumn, late winter
and early spring are very good times to see many of the
mushrooms. The wet places are suitable for growing
mushrooms and natural forest especially under or at the
base of oak trees are actually the best location to see
common edible and rare fungi. Srivastava (2010) as cited
that mushrooms are seasonal fungi, which occupy
additional lists occurred in among culminating with the
different niches in nature in the forest ecosystem. The
climate and habitat have the huge impacts that indicate
biodiversity, characterized by diverse morphological traits,
such as cap shape, pileus length, color, qills, scale, rings
on stem, etc. These characters are detected in the
mushrooms species.

The existing morphological classification of
Auricularia is based on the internal stratification of diverse
layers and abhymenial hairs on the basidiomata
(Kobayashi, 1981, Lowy, 1951). The species were
described worldwide by Lowy (1952) was 10 species. After
that on mating studies (Duncan & MacDonald, 1967) and
various in spore sizes (Parmasto&Parmasto,1987) were
utilized to classify species. Fifteen species and five variants
of Auricularia were studied by Kobayashi (1981). The
estimation of Current study for the genus includes 10-15
species throughout the world (Looney et al., 2013), while
Kirk et al. (2008) estimated there are eight species
distributed in worldwide. Moreover, about the estimation
species of Auricularia Twenty-eight species are considered
valid (Kirk, 2015), which mostly found in temperate zones
tropical and subtropical. Classification system has been
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developed by Lowy (1951) that based on identifying zones
in the basidioma, which are observed after cross-
sectioning, a technique still utilized as the essential
taxonomic method for the genus, as spotted in research
studies by Lowy (1952, 1971), Batista et al. (1966), Goes-
Neto (1996), Sobestiansky (2005), and Looney et al.

(2013). Auricularia auricula was first reported and
described in China in 1881 (Kalchbrenner and
Thimen1881) and in most Chinese publications

subsequently the name was applied to“Heimuer” for the
mushroom species (Teng 1939,1963; Tai 1979; Mao 1998;
Dai and Yang 2008). Also (Kobayasi, 1942, 1981; Lowy,
1951; Montoya-Alvarez et al., 2011) these researchers
conducted that Auricularia auricula-judae (Bull.) Quél.
(=Auricularia auricula (L.) was originally described from
Europe and it is a common species in central Europe and
was recorded to have a wide distribution in the Northern
Hemisphere.

The Auricularia auricula-judae species
morphologically are complex varies from other species in
the genus by its smooth hymenophore and dark brownish
basidiomata. This complex of morphology lead the
distinguish species are difficult because of similar
morphological features, that is why the American and Asian
taxa were previously reported as A.auricula-judae (Wuet
al., 2015) which called wood ear. In addition, Auricularia
nigricans another species that is complex structure and in
some resources mention a cousin with A. auricula, which
this species is used widely from human as Irawati et al.,
(2012) cited that A. nigricans is an edible mushroom which
known as black Chinese fungus and becomes rough when
it's dry.

Morphologically A.nigricans is a macrofungus that is
located in a class of Basidiomycota and belongs to
Auriculariaceae family (Lowy, 1951). They grow in tropical
America, Asia and other regions of the world (Yu et
al.,2008)The spread of fungal spores of A.nigricans are
existing in high amount during late of July (Jonathan,
2002).1t is a wild or cultivated by human the culturing of this
fungus is not difficult but need more care and slow like
some other fungi (Irawatiet al.,2012). The mushroom when
it is fresh, the structure is gelatinous, rubbery, and ear-like
so called cloud ear fungus. However, it becomes shapeless
and brittle during dried (Zoberi, 1972, Jonathan et al.2009).
There is a few scientific literature on Auricularia in Irag, as
the field guides that report A. auricular-judae (Farid et
al.,2015), but not described the species very clearly, and
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was not in the area of this study in. This study is out by keeping the species in a bag with the label until lab
investigated the fruiting morphology which is include both beside the collection each specimen has been
macroscopic and microscopic features for introducing a photographed in colored by digital camera. Additionally, the
novel species of Auricularia nigricans, which is first record information about the habitat and features of each
from Irag. Also, the purpose of this study is adding this specimens morphologically have been recorded to which is
species to Iraqi fungi checklist. used during identification. The identification of fungi are

recorded depending on the morphological characteristic of
Materials and Methods fungi with microscopic features which include (The shape
The survey was carried out during the year 2018 in of cap and size, gills color with spacing lamellae and
diverse places of Halabja province /north of regional different illustration like sieve gills, the stem to the caps with
government-lrag. The survey involved 9 location around rings or without, the stem size, shape, surface texture, the
Halabja province (Bawakochak, Trefa, Presi Khwaru, presence or absence and spores with hyphae) and the
PresiSarw, Gorga chia, Anab, Ababele, Jalela, Zamage ). habitat which mushroom found. The various methods have
The fields of collection located between (35° 13' 7.1076" N, been used for identifying the specimens. Most of these
45° 53' 31.7148" E and 35° 12' 31.554" N, 46° 0' 50.544" books contain key for species and illustrations which help
E). These places are more liable to grow fungi because of for identification. The nomenclature is given in accordance
wet and include conifer forest, stream, lawn, grasslands with Mycobank (2019).

and pasture land. The methods of collection were carried

A

Figure 1. Irag map. (A); Halabja location bolded, (B); illustrated Habitat, (C); the species Habitat.

Results fungi are sessile which is less stem cup like shape or may
Species:Auricularia nigricans (Sw.) Birkebak, appear like ear on trees. Appear as aggregate beside each
Looney & Sanchez-Garcia, in Looney, Birkebak & other. The inner surface is black according the sample
Matheny, N. Amer. Fung. 8(6): 12 (2013) (Fig. 2), present in (Fig.2 a) and the outer surface is slightly
(MB.15625). brownish rough with cover by hair and wrinkled during
Macroscopic features: The mushroom found mature the cups of mushroom are curved. Basidiocarps
growing on dead trunk and branches of populous tree. The surface frequently having a strongly convex dorsal, densely
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pileus. The fungi fruit are nearly 5-6 cm broad, 1-1.5 mm perpendicular to the surface. Another character is basidia
thick. cylindrical 5-6um. The spore kidney bean shapes allantoid.
Microscopic features: Hyaline organized in dense

with a prominent central strand, hyphae arranged
- - A /_,,. <~ -

Figure 2. Auricularia nigricans. (a);The fruiting body of fungi (b); Mycelium, Hyphae a tubular filament growing and new
hyphae form by branching. (C);Basidium that are separated. (d);Phragmobasidium, the septa are indicated by black arrows.
(e); the aggregate spores. (f); showing spore shape. (a) Scale bare= 5cm, others scales = 6um.

Species: Auricularia auricula-judae (Bull.) J. gelatinous, the outer surface is usually yellowish- brown to
Schrét., Kryptogamen-Flora von Schlesien 3-1(4): 386 reddish brown or grayish-brown the color becomes darker
(1888). (Fig. 3), (MB. 102281) with age; minutely hairy; often ribbed or veined. The body

Macroscopic features: It is found on dead tree was is sometimes wrinkled in places. The inner surface is a
burned, Saprobic on hardwoods. Fruiting body: Wavy and lighter grey brown in color and smooth or some time
irregular; typical year-shaped to irregularly disc-shaped, wrinkled, also the upper, fertile surface brown to reddish
sometimes fused together, less stem directly joined to brown. The fungi normally 3 to 8 centimeters and it can be
woods and the consistency of the flesh is rubbery and as much as 12 cm in diameter by 1 — 2 mm thick.
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Figure 3. Auricularia auricula-judae fungi. (a); The fungus grows on wood. (b); The fungi habitat and illustration on
wood, a& b scale bare =cm.

Discussions

The number of species is belonging to Auricularia
genus was discussed by many researchers according to
Kirk et al. (2008) estimated there are eight species
distributed in the worldwide. However, after 7 years in
which Kirk (2015) indicate another estimation that the
number of species belonging to Auricularia increased to
twenty-eight, species this due to presenting new research
papers which are recorded new species in the worldwide.
North of Irag records two species after the survey have
been done in 9 locations. The two species are Auricularia
nigricans found on a populous tree in Bawa kochak area,
and Auricularia auricula-judae found on dead and burned
tree in Ababaele as clearly shown in (Figures. 2&3). These
two species obviously separated by morphological
characteristics and the spore of Auricularia nigricans
illustrated in (Figure 1 e and f) which has slight kidney
shape which is new to Irag and Halabja province, but
Auricularia auricula-judae is new to Halabja province and
recorded to Iraq previously. Iraq one of the countries that
have appropriate weather to grow these kinds of
mushrooms in particular north part, occurrence these two
species are referee to the suitable climate. The climatic of
Iraq is continental, subtropical semi-arid type, with the north
and north-eastern  mountainous regions  having
Mediterranean climate. Rainfall is very seasonal and
occurs in the winter from October to May (FAO, 2008). This
climate is suitable for these species two grow in that agreed
with Kirk (2015) cited that most of the species of Auricularia
found in temperate zones tropical and subtropical.
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Abstract: This study was based on 295 macrofungi samples collected from the region
within the boundaries of Giineysinir district of Konya province. As a result of field and laboratory
studies, 89 macromycete species belonging to five classes, 10 orders, 36 families and 62 genera
within Ascomycota and Basidiomycota were determined. The taxa are listed together with their

habitats and localities.

Key words: Biodiversity, macrofungi, taxonomy, edible and poisonous mushrooms

Giineysinir ilgesi (Konya-Tiirkiye)’nin Makromantar Biyogesitliligi

Oz: Bu galisma Konya’nin Giineysinir ilge sinirlar iginde kalan bélgeden toplanan 295
makromantar érnegine dayanmaktadir. Arazi ve laboratuvar ¢alismalari sonucunda Ascomycota
ve Basidiomycota bdlumleri icinde yer alan begs sinif, 10 takim, 36 familya ve 62 cinse ait 89
makromantar trd belirlenmistir. Taksonlar habitat ve lokaliteleri ile birlikte listelenmisgtir.

Anahtar kelimeler: Biyogesitlilik, makromantarlar, taksonomi, yenen ve zehirli mantarlar

Introduction

Gineysinir is a district of Konya province in Central
Anatolian Region of Turkey. It has a surface area of
522.38 km?, and located between 37°01'-37°21' north
latitudes and 32°35'- 32°49' east longitudes. The district
is surrounded by Karaman to the east, Hadim (Konya) to
the south, Bozkir and Cumra (Konya) to the west and
Cumra (Konya) to the north (Fig. 1). Northern part of the
district is composed of step areas and agricultural fields.
Mountainous region is located at the southern, south-
eastern and south-western parts of the district. Gokbash
hill (1744 m), Kigukyilanl hill (1697 m) which are the two
projections of Hacibaba mountains, and Saksagan hill
(1951 m) form the peak points of the region. Kizildz,
Aydogmus irrigation ponds and Ingilli Bogazi dam lake
constitute the main hydrological components of the
region.

Akman (1999) reports the climate of the region as
Mediterranean. According to the meteorological data
obtained from Guneysinir Meteorological Station, the
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annual precipitation is 482.2 mm, and the average
temperature is 12.57 °C. Though step vegetation
dominates the region, some Quercus L., Juniperus L.,
and Pinus nigra J.F.Arnold populations constitutes the
forest areas at mountainous region. Quercus species are
the most dominant tree populations in forest areas.

Sesli and Denchev (2014) and Solak et al (2015)
lists about 2.400 macromycete taxa existing in Turkey.
After these checklists numerous contributions were also
made to the macromycota of Turkey as either as local lists
(Akata et al., 2019; Ozkazang and Yesilbas Keles, 2019;
Selem et al., 2019; Yildiz et al., 2019) or as new records
(Acar et al., 2018; Akgay et al., 2018; Sesli et al., 2018;
All and Dogan, 2019; Cagh et al., 2019; Kaygusuz et al.,
2019; Keles, 2019; Sesli, 2019; Uzun and Acar, 2018).
But the existence of 15.000 mushrooms in Europe (Lukic,
2009) reveals the necessity of further studies in this field.

Though some mycological researches were
conducted within the boundaries of Konya province
(Afyon, 1996, 1997; Kasik and Oztiirk, 2000; Oztiirk et al.,
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2000; Aktas et al., 2003; Alkan et al., 2010; Kasik et al.,
2017), there isnt any study focusing on the
macromycetes of Glneysinir district. The study aims to
determine the macrofungal biodiversity of the district and
to make a contribution to the mycobiota of Turkey.

Material and method
The fungal samples were collected between 2017

and 2019 from the habitats in Giineysinir (Konya) district.
During field studies, fruit bodies were photographed at
their natural habitats and required characteristics were
recorded. Then the samples were transferred to the
fungarium where the detailed investigations were carried
out. A Nikon Eclipse Ci-S trinocular compound
microscope, coupled with a Nikon DS-Fi2 camera was

used for microscopic investigations. The samples were
identified by comparing the accumulated descriptive data
with Phillips (2010), Moser (1983), Cappelli (1984),
Breitenbach and Kranzlin (1984, 1986, 1991, 1995,
2000), Miller ve Miller (1988), Ellis and Ellis (1990, 1997),
Candusso and Lanzoni (1990), Buczacki (1992), Hansen
and Knudsen (1992, 1997), Jordan (1995), Courtecuisse
and Duhem (1995), Pegler et al. (1995), Bessette et al.
(1997, 2007, 2010), Antonin and Noordeloos (2010), Kuo
(2005), Bessette and Bessette (2006), Trappe et al.
(2007), Sterry and Hughes (2009), Hausknecht (2009),
Kuo and Methven (2010), Medardi (2006), Thompson
(2013) and Beug et al. (2014). The specimens are kept at
Karamanoglu Mehmetbey University, Kamil Ozdag
Science Faculty, Department of Biology.
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Results

Considering the taxonomic categories, the
determined taxa are listed in alphabetical order together
with its locality, substrate, habitat, collection date and
personal voucher number. The systematics of the taxa
are in accordance with Kirk et al. (2010) and Index
Fungorum (accessed 15 December 2019).

Ascomycota Caval-Sm

Leotiomycetes O.E. Erikss. & Winka

Helotiales Nannf. ex Korf & Lizon

Dermateaceae Fr.

Mollisia melaleuca (Fr.) Sacc.

Orenboyall Village, stream side, on dead Populus sp.
twig, 37°14'N-32°39'E, 1205 m, 28.04.2019, A.Celik-240.
Helotiaceae Rehm

Hymenoscyphus calyculus (Fr.) W. Phillips

Alanézi Village, on decaying Populus sp. twigs,
37°06'N-32°44'E, 1180 m, 11.11.2018, A.Celik-134.
Hyaloscyphaceae Nannf.

Brunnipila clandestina (Bull.) Baral

Kiziléz Village, on dead Quercus sp. in mixed forest,
37°11'N-32°39'E, 1320 m, 28.04.2019, A Celik-288.
Lachnaceae Raitv.

Lachnum virgineum (Batsch) P. Karst.

Guragag Village, on Quercus sp. cupules in oak forest,
37°14'N-32°40'E, 1200 m, 24.03.2019, A.Celik-159;
Kiziléz Village, 37°11'N-32°39'E, 1335 m, 28.04.2019,
A.Celik-289.

Pezizomycetes O.E. Erikss. & Winka

Pezizales J. Schrot.

Discinaceae Benedix

Discina brunnea (Underw.) Raitv.

Orenboyali Village, on soil among grass at stream side,
37°14'N-32°39'E, 1240 m, 28.04.2019, A.Celik-247.
Helvellaceae Fr.

Helvella acetabulum (L.) Quél

Guragac Village, on soil in oak forest, 37°14'N-32°40'E,
1200 m, 24.03.2019, A.Celik-157; Karasinir Village
(Akkisla High Plateau), on soil in mixed forest, 37°13'N-
32°44'E, 1470 m, 13.04.2019, A.Celik-171; Emirhan
Village, 37°15'N-32°46'E, 1145 m, 20.04.2019, A.Celik-
204; Orenboyali Village, 37°14'N-32°39'E, 1205 m,
28.04.2019, A.Celik-260.

Helvella cupuliformis Dissing & Nannf.

Habiller Village, on soil in pine forest, 37°05'N-32°44'E,
1180 m, 15.04.2018, A.Celik-115.

Helvella fusca Gillet

Guragag Village, among leaf litter in oak forest, 37°14'N-
32°40'E, 1200 m, 24.03.2019, A.Celik-158.
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Helvella lacunosa Afzel.

Emirhan Village, among leaf litter in oak forest, 37°15'N-
32°47'E, 1145 m, 20.04.2019, A.Celik-205; Kizil6z
Village, 37°11'N-32°39'E, 1320 m, 28.04.2019, A.Celik-
281.

Helvella leucomelaena (Pers.) Nannf.

Habiller Village, under or among needle litter in pine
forest, 37°05'N-32°44'E, 1210 m, 11.03.2018, A.Celik-
108, A.Celik-112; Alantézu Village, 37°06'N-32°44'E,
1150 m, 13.04.2019, A.Celik-180.

Helvella leucopus Pers.

Orenboyali Village, on soil under Populus-Salix sp.,
37°14'N-32°39'E, 1205 m, 28.04.2019, A.Celik-245.
Paxina queletii (Bres.) Stangl

Emirhan Village, among leaf litter in oak forest, 37°15'N-
32°47'E, 1145 m, 20.04.2019, A.Celik-207.
Morchellaceae Rchb.

Morchella deliciosa Fr

Alanézu Village, on soil in pine forest, 37°06'N-32°44'E,
1185 m, 23.03.2019, A.Celik-149; Agacgoba village
(Kabakbas High Plateau), on soil in oak forest, 37°11'N-
32°46'E, 1400 m, 13.04.2019, A.Celik-177.

Morchella elata Fr.

Habiller Village, on soil in pine forest, 37°06'N-32°44'E,
1210 m, 13.04.2019, A.Celik-184. (Sekil 4.14).
Morchella esculenta (L.) Pers.

Habiller Village, among needle litter in pine forest,
37°05'N-32°44'E, 1255 m, 11.03.2018, A.Celik-109;
Alandzu Village, 37°06'N-32°44'E, 1185 m, 23.03.2019,
A.Celik-148; Aydogmus Village, on soil in oak forest,
37°18'N-32°39'E, 1115 m, 20.04.2019, A.Celik-226.
Morchella vaporaria Brond.

Orenboyali Village, among grasses at stream side,
37°14'N-32°39'E, 1205 m, 28.04.2019, A.Celik-255.
Pezizaceae Dumort.

Sarcosphaera coronaria (Jacq.) J. Schrét.

Alandézl Village, among needle litter in pine forest,
37°06'N-32°44'E, 1185 m, 07.05.2017, A.Celik-029.
Terfezia claveryi Chatin

Avcitepe Village, in soil among Helianthemum sp.,
37°17'N-32°40'E, 1180 m, 13.04.2019, A.Celik-192.
Pyronemataceae Corda

Anthracobia melaloma (Alb. & Schwein.) Arnould
Orenboyali Village, on ash among grasses in picnic area,
37°14'N-32°39'E, 1205 m, 28.04.2019, A.Celik-249.
Cheilymenia granulata (Bull.) J. Moravec

Avcitepe Village, on dung among grasses, 37°17'N-
32°40'E, 1190 m, 13.04.2019, A.Celik-195.

Genea lobulata (Mor.-Arr. J. Gomez & Calonge) P.
Alvarado & Mor.-Axrr.
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Karaguney Village, in soil in juniper-oak mixed forest,
37°10'N-32°38'E, 1295 m, 28.04.2019, A.Celik-272.
Geopora arenosa (Fuckel) S. Ahmad

Emirhan Village, in soil in juniper-oak mixed forest,
37°15'N-32°47'E, 1155 m, 20.04.2019, A.Celik-210;
Orenboyali Village, in soil among grasses, 37°14'N-
32°39'E, 1205 m, 28.04.2019, A.Celik-252; Karagiiney
Village, 37°10'N-32°38'E, 28.04.2019, A.Celik-263;
Kiziloz Village, 37°11'N-32°39'E, 28.04.2019, A.Celik-
282.

Geopora sumneriana (Cooke) M. Torre

Habiller Village, under needle litter in pine forest,
37°05'N-32°44'E, 1250 m, 18.02.2018, A.Celik-097,
15.04.2018, A.Celik-120; Alan6zli Village, 37°06'N-
32°44'E, 1210 m, 13.04.2019, A.Celik-181.

Octospora polytrichi (Schumach.) Caillet & Moyne
Agacoba (Kabakbas High Plateau), among moss at
stream side, 37°11'N-32°45'E, 1285 m, 02.12.2018,
A.Celik-143.

Picoa juniperi Vittad.

Avcitepe Village, in soil among grasses, 37°17'N-
32°40'E, 1190 m, 13.04.2019, A.Celik-193.

Picoa lefebvrei (Pat.) Maire

Avcitepe Village, in soil among grasses, 37°17'N-
32°40'E, 1185 m, 13.04.2019, A.Celik-191.

Scutellinia scutellata (L.) Lambotte

Agacoba Village (Kabakbas High Plateau), among
mosses at stream side, 37°11'N-32°45'E, 1295 m,
14.05.2017, A.Celik-035.

Sepultariella patavina (Cooke & Sacc.) Van Vooren, U.
Lindem. & Healy

Habiller Village, on soil among mosses and grasses,
37°05'N-32°44'E, 1260 m, 11.03.2018, A.Celik-111.
Tarzetta cupularis (L.) Svréek

Aydogmus Village, on soil in oak forest, 37°18'N-
32°39'E, 1115 m, 20.04.2019, A.Celik-224; Kizil6z
Village, 37°11'N-32°39'E, 1320 m, 28.04.2019, A.Celik-
293.

Tuberaceae Dumort.

Tuber borchii Vittad.

Agacoba Village (Kabakbas High Plateau), in soil under
Quercus sp., 37°12'N-32°45'E, 1370 m, 13.04.2019,
A.Celik-188.

Tuber excavatum Vittad.

Agacoba Village (Kabakbas High Plateau), in soil under
Quercus sp., 37°11'N-32°45'E, 1335 m, 13.04.2019,
A.Celik-175.

Tuber ferrugineum Vittad.

Agacoba Village (Kabakbas High Plateau), in soil under
Quercus sp., 37°11'N-32°45'E, 1335 m, 13.04.2019,

78

A.Celik-176; Aydogmus Village, 37°18'N-32°39'E, 1115
m, 20.04.2019, A.Celik-225.

Tuber nitidum Vittad.

Emirhan Village, in soil under Quercus sp., 37°15'N-
32°47'E, 1155 m, 20.04.2019, A.Celik-209; Karaginey
Mahalesi, 37°10'N-32°38'E, 1295 m, 28.04.2019,
A.Celik-276; Kiziloz Village, 37°11'N-32°39'E, 1320 m,
28.04.2019, A.Celik-291; Orenboyali Village, in soil
under Populus and Salix sp., 37°14'N-32°39'E, 1205 m,
28.04.2019, A.Celik-242.

Xylariaceae Tul. & C. Tul.

Rosellinia mammiformis (Pers.) Ces. & De Not.
Orenboyall Village, on decaying Populus sp. 37°14'N-
32°39'E, 1205 m, 28.04.2019, A.Celik-238.
Basidiomycota R.T. Moore

Agaricomycetes Doweld

Agaricales Underw.

Agaricaceae Chevall.

Agaricus bitorquis (Quél.) Sacc.

Karagliney Village, on soil among grasses, 37°10'N-
32°38'E, 1295 m, 28.04.2019, A.Celik -265.

Agaricus campestris L.

Agacgoba Village (Kabakbas High Plateau), on soil
among grasses, 37°11'N-32°45'E, 1310 m, 19.11.2017,
A.Celik-077.

Bovista plumbea Pers.

Emirhan Village, on soil in mixed forest, 37°15'N-
32°47'E, 1180 m, 20.04.2019, A.Celik-216; Kizil6z
Village, on soil among grasses, 37°11'N-32°39'E, 1320
m, 28.04.219, A.Celik-285.

Coprinus comatus (O.F. Mill.) Pers.

Agacgoba Village (Kabakbas High Plateau), on soil
among grasses, 37°11'N-32°45'E, 1300 m, 01.05.2017,
A.Celik-009; 13.04.2019, A.Celik-178; Guragag Village,
37°15'N-32°41'E, 1170 m, 24.03.2019, A.Celik-156.
Cyathus olla (Batsch) Pers.

Alandézl Village, on decaying woody debris, 37°07'N-
32°46'E, 1155 m, 24.03.2019, A.Celik-161.

Cyathus stercoreus (Schwein.) De Toni

Habiller Village, on dung among grasses, 37°05'N-
32°44'E, 1195 m, 11.03.2018, A.Celik-106.
Leucoagaricus leucothites (Vittad.) Wasser

Guragag Village, on soil among grasses, 37°15'N-
32°32'E, 1200 m, 24.03.2019, A.Celik-163.
Lycoperdon molle Pers.

Agacoba Village (Kabakbas High Plateau), on soll
among leaf litter in oak forest, 37°11'N-32°45'E, 1340 m,
19.11.2017, A.Celik-071.
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Macrolepiota mastoidea (Fr.) Singer

Agacoba Village (Kabakbas High Plateau), on soil in oak
forest, 37°11'N-32°45'E, 1310 m, 19.11.2017, A.Celik-
073.

Tulostoma brumale Pers.

Karasinir Village (Akkisla High Plateau), on soil in juniper
and oak forest, 37°13'N-32°44'E, 1425 m, 14.05.2017,
A.Celik-032.

Tulostoma fimbriatum Fr.

Emirhan Village, on soil in juniper and oak forest,
37°15'N-32°47°'E, 1175 m, 20.04.2019, A.Celik-215.
Bolbitiaceae Singer

Conocybe apala (Fr.) Arnolds

Alanézi Village, on soil among grasses, 37°07'N-
32°46'E, 1160 m, 28.05.2017, A.Celik-051.

Conocybe deliquescens Hauskn. & Krisai

Orenboyali Village, on soil among grasses, 37°14'N-
32°39'E, 1205 m, 20.04.2019, A.Celik-233.
Hygrophoraceae Lotsy

Arrhenia spathulata (Fr.) Redhead

Guragag Village, on mosses among grasses, 37°14'N-
32°40'E, 1200 m, 17.02.2018, A.Celik-088.
Hymenogastraceae Vittad.

Hymenogaster bulliardii Vittad.

Karasinir Village (Akkigla High Plateau), in soil under
Quercus sp., 37°13'N-32°44'E, 1435 m, 13.04.2019,
A.Celik-172.

Hymenogaster luteus Vittad.

Agacoba Village (Kabakbags High Plateau), in soil in
juniper and oak forest, 37°12'N-32°45'E, 1370 m,
13.04.2019, A.Celik-187; Aydogmus Village, in soil in
oak forest, 37°18'N-32°39'E, 1120 m, 20.04.2019,
A.Celik-228.

Psilocybe coronilla (Bull.) Noordel.

Emirhan Village, on manured soil among grasses,
37°15'N-32°47°'E, 1140 m, 20.04.2019, A.Celik-198.
Incertae Sedis

Panaeolina foenisecii (Pers.) Maire

Alanézli Village, on manured soil among grasses,
37°07'N-32°46'E, 1160 m, 28.05.2017, A.Celik-057.
Panaeolus fimicola (Pers.) Gillet

Habiller Village, on manured soil among grasses,
37°05'N-32°44'E, 1180 m, 15.04.2018, A.Celik-116.
Pisolithus arhizus (Scop.) Rauschert

Orenboyali Village, on soil under Populus and Salix sp.,
37°14'N-32°39'E, 1205 m, 28.04.2019, A.Celik-248.
Inocybaceae Julich

Inocybe vaccina Kuhner

Emirhan Village, on soil in oak forest, 37°15'N-32°47'E,
1185 m, 20.04.2019, A.Celik-220.
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Marasmiaceae Roze ex Kuhner

Marasmius oreades (Bolton) Fr.

Guragag Village, on soil in oak forest, 37°14'N-32°40'E,
1200 m, 24.03.2019, A.Celik-160.

Mycenaceae Overeem

Mycena seynii Quél.

Alanézli Village, on decaying pine cones, 37°05'N-
32°45'E, 1230 m, 19.11.2017, A.Celik-080.
Omphalotaceae Bresinsky

Gymnopus dryophilus (Bull.) Murrill

Agacoba Village (Kabakbas High Plateau), on soil
among leaf litter in oak forest, 37°11'N-32°45'E, 1335 m,
19.11.2017, A.Celik-070.

Physalacriaceae Corner

Flammulina velutipes (Curtis) Singer

Orenboyali Village, on soil under Populus and Salix sp.,
37°14'N-32°40'E, 1205 m, 28.04.2019, A.Celik-241.
Strobilurus tenacellus (Pers.) Singer

Alanézl Village, among needle litter in pine forest,
37°06'N-32°44'E, 1165 m, 13.04.2019, A.Celik-179.
Pleurotaceae Kuhner

Pleurotus dryinus (Pers.) P. Kumm.

Agacgoba Village (Kabakbas High Plateau), on decaying
Populus sp. stump, 37°11'N-32°45'E, 1280 m,
07.05.2017, A.Celik-024.

Pleurotus eryngii (DC.) Quél.

Orenboyali Village, on soil under Populus and Salix sp.,
37°14'N-32°39'E, 1205 m, 14.04.2018, A.Celik-119.
Pleurotus ostreatus (Jacq.) P. Kumm.

Agacgoba Village (Kabakbas High Plateau), on decaying
Populus sp. stump, 37°11'N-32°45'E, 1285 m,
30.04.2017, A.Celik-001; 13.04.2019, A.Celik-185.
Psathyrellaceae Vilgalys, Moncalvo & Redhead
Coprinellus micaceus (Bull.) Vilgalys, Hopple & Jacq.
Johnson

Alanézlu Village, on soil around Populus sp. stump,
37°07'N-32°46'E, 1160 m, 28.05.2017, A.Celik-053;
Orenboyali  Village, 37°14'N-32°40'E, 1200 m,
28.04.2019, A.Celik-239.

Coprinopsis picacea (Bull.) Redhead, Vilgalys &
Moncalvo

Alandzi Village, among leaf and needle litter in pine
forest, 37°07'N-32°45'E, 1230 m, 19.11.2017. A.Celik-
079.

Psathyrella candolleana (Fr.) Maire

Alanézl Village, around decaying Populus sp. stump,
37°07'N-32°46'E, 1160 m, 28.05.2017, A.Celik-055;
Avcitepe Village, 37°17'N-32°40'E, 1190 m, 13.04.2019,
A.Celik-194; Karagiiney Village, around Quercus sp.
stump, 37°10'N-32°38'E, 1295 m, 28.04.2019, A.Celik-
266. (Sekil 4.75).
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Schizophyllaceae Quél.

Schizophyllum amplum (Lév.) Nakasone

Orenboyali Village, on decaying Populus sp. twigs,
37°14'N-32°39'E, 1205 m, 17.02.2018, A.Celik-083;
Agacoba Village (Kabakbas High Plateau), 37°11'N-
32°45'E, 1280 m, 11.11.2018, A.Celik-140; Guragac
Village, 37°15'N-32°47'E, 1190 m, 24.03.2019, A.Celik-
154,

Schizophyllum commune Fr.

Guraga¢ Village, on decaying Populus sp. stump,
37°15'N-32°47'E, 1190 m, 24.03.2019, A.Celik-155.
Strophariaceae Singer & A.H. Sm.

Agrocybe molesta (Lasch) Singer

Alanézi Village, on soil among grasses, 37°07'N-
32°46'E, 1150 m, 27.05.2017, A.Celik-040.

Agrocybe pediades (Fr.) Fayod

Emirhan Village, on soil in juniper forest, 37°15'N-
32°47'E, 1185 m, 20.04.2019, A.Celik-217, A.Celik-221;
Orenboyali Village, on soil among grasses, 37°14'N-
32°39'E, 1205 m, 28.04.2019, A.Celik-251.

Agrocybe praecox (Pers.) Fayod

Kiziléz Village, on soil among grasses, 37°11'N-32°39'E,
1320 m, 28.04.2019, A.Celik-295.

Cyclocybe cylindracea (DC.) Vizzini & Angelini
Agacoba Village (Kabakbas High Plateau), on decaying
Populus sp. stump, 37°11'N-32°45'E, 1295 m,
14.05.2017. A.Celik-034.

Tricholomataceae R. Heim ex Pouzar

Melanoleuca grammopodia (Bull.) Murrill

Orenboyali Village, on soil among grasses, 37°14'N-
32°39'E, 1205 m, 28.04.2019, A.Celik-261.

Tricholoma terreum (Schaeff.) P. Kumm.

Alan6zu Village, on soil among needle litter, 37°07'N-
32°45'E, 1235 m, 24.03.2019, A.Celik-166.

Boletales E.-J. Gilbert

Boletaceae Chevall.

Rubroboletus satanas (Lenz) Kuan Zhao & Zhu L.
Yang

Karasinir Village (Akkisla High Plateau), on soil among
leaf litter under Quercus sp., 37°13'N-32°44'E, 1435 m,
14.05.2017, A.Celik-033.

Diplocystidiaceae Kreisel

Astraeus hygrometricus (Pers.) Morgan

Karasinir Village (Akkisla High Plateau), on soil among
leaf litter under Quercus sp., 37°13'N-32°44'E, 1440 m,
13.04.2019, A.Celik-173; Emirhan Village, on soil,
37°15'N-32°47'E, 1145 m, 20.04.2019, A.Celik-206;
Karaglney Village, on soil, 37°10'N-32°38'E, 1295 m,
28.04.2019, A.Celik-278.

Rhizopogonaceae Gaum. & C.W. Dodge

Rhizopogon luteolus Fr.
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Alandzi Village, on soil among needle litter, 37°06'N-
32°44'E, 1180 m, 11.11.2018, A.Celik-141.
Rhizopogon roseolus (Corda) Th. Fr.

Habiller Village, in soil among needle litter in pine forest,
37°05N-32°44'E, 1180 m, 15.04.2018, A.Celik-116.
Suillaceae Besl & Bresinsky

Suillus collinitus (Fr.) Kuntze

Habiller Village, on soil among needle litter in pine forest,
37°06'N-32°44'E, 1200 m, 09.11.2018. A.Celik-125;
Alanézi Village, 37°07'N-32°45'E, 1235 m, 24.03.2019,
A.Celik-165.

Geastrales K. Hosaka & Castellano

Geastraceae Corda

Geastrum coronatum Pers.

Alanézl Village, among needle litter in pine forest,
37°07'N-32°45'E, 1235 m, 17.02.2018, A.Celik-090.
Geastrum minimum Schwein.

Emirhan Village, in soil under Quercus sp., 37°15'N-
32°47'E, 1145 m, 20.04.2019, A.Celik-203.
Hysterangiales K. Hosaka & Castellano
Hysterangiaceae E. Fisch.

Hysterangium stoloniferum Tul. & C. Tul.

Karagliney Village, in soil under Quercus sp., 37°10'N-
32°38'E, 1295 m, 28.04.2019, A.Celik-277.

Polyporales Gaum.

Meruliaceae Rea

Bjerkandera fumosa (Pers.) P. Karst.

Agacoba Village (Kabakbas High Plateau), on decaying
Populus sp. stump, 37°11'N-32°45'E, 1280 m,
14.05.2017, A.Celik-037.

Polyporaceae Fr. ex Corda

Cerioporus squamosus (Huds.) Quél.

Orenboyali Village, on decaying branches of Populus
sp., 37°14'N-32°39'E, 1205 m, 17.02.2018, A.Celik-091.
Fomes fomentarius (L.) Fr.

Agagoba Village (Kabakbas High Plateau), on Populus
sp. trunk, 37°11'N-32°45'E, 1280 m, 14.05.2017,
A.Celik-036.

Lentinus tigrinus (Bull.) Fr

Alanézl Village, around decaying Salix sp. stump,
37°06'N-32°44'E, 1180 m, 11.11.2018, A.Celik-138.
Trametes trogii Berk.

Agacgoba Village (Kabakbas High Plateau), on decaying
Populus sp. stump, 37°11'N-32°45'E, 1280 m,
07.05.2017, A.Celik-025.

Russulales Kreisel ex P.M. Kirk, P.F. Cannon & J.C.
David

Stereaceae Pilat

Stereum hirsutum (Willd.) Pers.

Guragag Village, on decaying wood particles, 37°14'N-
32°40'E, 1200 m, 17.02.2018, A.Celik-089.
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Pucciniales Caruel or less poisonous. Some edible taxa are collected and
Pucciniaceae Chevall. consumed by locals with three distinct names: “Kavak
Gymnosporangium clavariiforme (Wulfen) DC. mantari” (Pleurotus ostreatus), “Domalan, dolaman or
Emirhan Village, on living juniper branches, 37°15'N- keme” (Terfezia claveryi) and “Kuzu gébegi” (Morchella
32°47'E, 1175 m, 20.04.219, A.Celik-214; Orenboyali deliciosa, M. elata and M. esculenta). Among the locally
Village, 37°14'N-32°39'E, 1215 m, 28.04.219, A.Celik- consumed taxa, T. claveryi and Morchella species also
256. have local economic importance.

Discussions Among the determined taxa, 66 are terricolous, 18

A Eighty nine macromycete species were are lignicolous, two are bryophilous and two are
determined from the region within the boundaries of coprophilous. Sixteen of them were also determined to
Gulneysinir district. The taxa included 34 Ascomycota be hypogeous or semihypogeous.
(29 Pezizales, 4 Helotiales, 1 Xylariales) and 55 The macrofungi determined in Guneysinir were
Basidiomycota (40 Agaricales, 5 Boletales, 5 compared with the studies carried out in close environs.
Polyporales, 2 Geastrales, 1 Russulales, 1 These studies and the similarity percentages of them are
Hysterangiales, 1 Pucciniales). All the determined taxa given in Table 1. The reason for this similarity may be the
are new for the research area. common climate and vegetation.

Thirty five (% 39.33) of the determined taxa are
edible, 50 (% 56.18) are inedible and 4 (% 4.49) are more

Table 1. Similarity percentages of neighbouring studies with Glineysinir and its close environs

# of Identical taxa Total taxa Similarity (%)

Afyon (1996) 18 41 43.9
Aktas et al. (2003) 20 74 27

Dogan and Oztiirk (2006) 25 202 12.4
Dogan et al. (2007) 21 95 22.1
Kasik et al. (2000) 8 33 24.2
Kasik et al. (2001) 12 32 37.5
Kasik et al. (2017) 18 59 30.5
Oztiirk et al (2001) 11 72 15.3

References

Acar, ., Kalmer, A., Uzun, Y. and Dizkirici Tekpinar, A. (2018). Morphology and phylogeny reveal a new record Gyromitra
for Turkish mycobiota. The Journal of Fungus, 9(2): 176-181.

Afyon, A. (1996). Some macrofungi identified in Konya (Meram-Sel¢uklu) District. Turkish Journal of Botany, 20(3): 259-
262.

Afyon, A. (1997). Macrofungi of Seydisehir District (Konya). Turkish Journal of Botany, 21(3): 173-176.

Akata, I., Altuntas, D. and Kabaktepe, $. (2019). Fungi determined in Ankara University Tandogan Campus area (Ankara-
Turkey). Trakya University Journal of Natural Sciences, 20(1): 47-55.

Akcay, M.E., Uzun, Y. and Kesici, S. (2018). Conocybe anthracophila, A new record for the Turkish Mycobiota. Anatolian
Journal of Botany, 2(2): 84-87.

Akman, Y. (1999). iklim ve Biyoiklim. Kariyer Matbacilik Ltd., Ankara.

Aktas, S., Oztiirk, C., Kasik, G., Sabahlar, S. and Dogan, H.H. (2003). Macrofungus flora of Bozkir District (Konya). Turkish
Journal of Botany, 27(1): 37-43.

Alkan, S., Kasik, G. and Aktas, S. (2010). Macrofungi of Derebucak district (Konya, Turkey). Turkish Journal of Botany,
34(4): 335-350.

Alli, H. and Dogan, H.H. (2019). A new genus (Balsamia) addition for Turkish mycota. The Journal of Fungus, 10(1): 23-
25.

81



MANTAR DERGISI/The Journal of Fungus Nisan(2020)11(1)75-83

0%

Antonin, V. and Noordeloos, M.E. (2010). A Monograph of Marasmioid and Collybioid Fungi in Europe. IHW-Verlag,
Berchtesgaden-Germany.

Bessette, A.E. and Besette, A.R. (2006). Common Edible and Poisonous Mushrooms of New York. Syracuse University
Press, USA.

Bessette, A.E., Bessette, A.R. and Fischer, D.W. (1997). Mushrooms of Northeastern Nort America. Syracuse University
Press, Hong Kong.

Bessette, A.E., Roody, W.C., Besette, A.R. and Dunaway, D.L. (2007). Muhrooms of the Southeastern United States.
Syracuse University Press, Syracuse-New York.

Bessette, E.A., Roody, W. and Bessette, R.A. (2010). North American Boletes: A Color Guide To the Fleshy Pored
Mushrooms. Syracuse University Press, USA.

Beug, M., Bessette, A.E. and Bessette, A.R. (2014). Ascomycete Fungi of North America. University of Texas Press, China.

Breitenbach, J. and Kranzlin, F. (1984-2000). Fungi of Switzerland. Volumes 1-5. Lucerne, Verlag Mykologia.

Buczacki, S. (1992). Mushrooms and Toadstools of Britain and Europe. Harper Collins Publishers, Glasgow.

Candusso, M. and Lanzoni, G. (1990). Lepiota s.l. Libreria editrice Biella Giovanna, Saronno.

Cappelli, A. (1984). Fungi Europaei 1. Agaricus. Liberia editrice Biella Giovanna, Saronno.

Courtecuisse, R. and Duhem, B. (1995). Collins Field Guide, Mushrooms and Toadstools of Britain and Europe. Harper
Collins, Italy.

Cagl, G., Oztiirk, A. and Kogak, M.Z. (2019). Two new basidiomycete records for the Mycobiota of Turkey. Anatolian
Journal of Botany, 3(2): 40-43.

Dogan, H.H. and Oztiirk, C. (2006). Macrofungi and their distribution in Karaman Province, Turkey. Turkish Journal of
Botany, 30(3): 193-207.

Dogan, H.H., Oztiirk, C., Kasik, G. and Aktas, S. (2007). Macrofungi Distribution of Mut Province in Turkey. Pakistan Journal
of Botany, 38(1): 293-308.

Ellis, B.M. and Ellis, P.J. (1990). Fungi Without Gills (Hymenomycetes and Gasteromycetes): An ldentification Handbook.
Chapman and Hall, London.

Ellis, B.M. and Ellis, P.J. (1997). Microfungi on Land Plants, An Identification Handbook. The Richmond publishing Co. Ltd,
Slough-UK.

Hansen, L. and Knudsen, H. (1992). Nordic Macromycetes. Volume 2. Polyporales, Boletales, Agaricales, Russulales.
Nordsvamp, Copenhagen, Denmark.

Hansen, L. and Knudsen, H. (1997). Nordic Macromycetes. Volume 3. Heterobasidoid, Aphyllophoroid, and Gastromycetoid
Basidiomycetes. Nordsvamp, Copenhagen, Denmark.

Hausknecht, A. (2009). A Monograph of the Genera Conocybe Fayod, Pholiotina Fayod in Europe. Alassio SV, ltalia.

Index Fungorum (2019). http://www.indexfungorum.org/Names/Names.asp. Accessed 15 December 2019.

Jordan, M. (1995). The Encyclopedia of Fungi of Britain and Europe. David & Charles Book Co. Devon, UK.

Kasik, G., Aktag, S., Alkan, S. and Oztirk, C. (2017). Selguk Universitesi Alaeddin Keykubat Kampisi (Konya)
Makromantarlarina ilaveler. The Journal of Fungus, 8(2): 129-136.

Kasik, G., and Oztiirk, C. (2000). Macrofungi of Hadim and Taskent (Konya) District. Selguk Universitesi Fen Edebiyat
Fakiiltesi Fen Dergisi, 17: 1-6.

Kaslik, G., Oztiirk, C. and Dogan, H.H. (2000). Macrofungi of Ermenek (Karaman) District. Selguk Universitesi Fen Edebiyat
Fakiiltesi Fen Dergisi, 1(16): 61-65.

Kasik, G., Oztlrk, C. and Toprak, E. (2001). Macrofungi of Nigde Province (Turkey). The Herb Journal of Systematic Botany,
8(2): 137-142.

Kaygusuz, O., Colak, O.F. and Tirkekul, I. (2019). Morchella tridentina (Ascomycota) from southwestern Turkey based on
morphological and molecular evidences. Current Research in Environmental & Applied Mycology, 9(1): 103-112.

Keles, A. (2019). Mycena ustalis, a new record for the mycobiota of Turkey. Anatolian Journal of Botany, 3(1): 18-20.

Kirk, P.M., Cannon, P.F, Minter, D.W. and Stalpers, J.A. (2010). Dictionary of the Fungi. CAB International, Wallingford-
UK.

Kuo, M. (2005). Morels. University of Michigan Regional, USA.

Kuo, M. and Methven, A. (2010). 100 Cool Muhrooms. The University of Michigan Press, USA.

Lukié, N. (2009). The distribution and diversity of Boletus Genus in Central Serbia. Kragujevac Journal of Sciences, 31: 59-
68.

Medardi, G. (2006). Atlante Fotografico Degli Ascomiceti d’ltalia. A.M.B. Fondazione, Centro Studi Micologici, Italia.

Miller, O.K. and Miller, H. (1988). Gasteromycetes Morphological and Development Features With Keys to the Orders,
Families and Genera. Mad River Press, California-USA.

Moser, M. (1983). Keys to Agarics and Boleti (Polyporales, Boletales, Agaricales, Russulales). Stuttgart, Gustav Fischer
Verlag.

82



MANTAR DERGISI/The Journal of Fungus Nisan(2020)11(1)75-83

0%

[

Ozkazang, N.K. and Yesilbas Keles, Y. (2019). Macrofungi of Kiire Mountains National Park in Bartin region of Turkey.
Turkish Journal of Forestry, 20(1): 8-14.

Oztiirk, C., Dogan, H.H. and Kasik, G. (2001). Additions to the macrofungus flora of Ermenek (Karaman). Selguk
Universitesi Fen Edebiyat Fakiiltesi Fen Dergisi, 18: 61-66.

Oztiirk, C., Kasik, G. and Dogan, H.H. (2000). Beyreli (Hadim-Konya) Yéresinden Bazi Makrofunguslar. Selguk Universitesi
Fen Edebiyat Fakliltesi Dergisi, 1. 37-41.

Pegler, D.N., Leessge, T. and Spooner, B.M. (1995). British Puffballs, Earthstars and Stinkhorns. Royal Botanic Gardens,
Whitstable.

Phillips, R. (2010). Mushrooms and Other Fungi of North America. Firefly Books Ltd, Newyork-USA.

Sesli, E. (2019). Inocybe griseotarda Poirier (Inocybaceae, Agaricales): Turkiye mikotasi i¢in yeni bir kayit. Bagbahge Bilim
Dergisi, 6(2): 95-98.

Sesli, E., Antonin, V. and Hughes, K.W. (2018). Marasmiellus istanbulensis (Omphalotaceae), a new species from Belgrade
Forest (istanbul-Turkey), Plant Biosystems - An International Journal Dealing with all Aspects of Plant Biology,
152(4): 666-673.

Sesli, E. and Denchev, C.M. (2014). Checklists of the myxomycetes, larger ascomycetes, and larger basidiomycetes in
Turkey. 6th edn. Mycotaxon Checklists Online (http://www.mycotaxon.com/resources/checklists/sesli-v106-
checklist.pdf): 1-136.

Solak, M.H., Isiloglu, M., Kalmis, E. and Alli, H. (2015). Macrofungi of Turkey, Checklist. Volume- II. Universiteliler Ofset,
[zmir.

Sterry, P. and Hughes, B. (2009). Collins Complete Guide to British Mushrooms & Toadstools. A photographic guide to
every common species. Harper Collins Publishers Ltd., UK.

Selem, E., Keles, A., Acar, i. and Demirel, K. (2019). Edible macrofungi determined in Giirpinar (Van) district. Anatolian
Journal of Botany, 3(1): 7-12.

Thompson, P.I. (2013). Ascomycetes in Colour. Found and Photographed in Mainland. Xlibris Corporation, USA.

Trappe, M., Evans, F. and Trappe, J.M. (2007). Field Guide to North American Truffles. Hunting, Identifying and Enjoying
the World’s Most Prized Fungi. Ten Speed Press, Newyork-USA.

Uzun, Y. and Acar, i. (2018). A New Inocybe (Fr.) Fr. Record for Turkish Macrofungi. Anatolian Journal of Botany, 2(1): 10-
12.

Yildiz, M.S., Tirkekul, i. and Isik, H. (2019). Macrofungal Biodiversity of Pazar (Tokat) District. Bitlis Eren University Journal
of Science, 8(2): 387-395.

83



MANTAR DERGISI/The Journal of Fungus

Gelig(Recevied)
Kabul(Accepted)

0
¥e

t‘i -

CclLIK
"R

2

:04.03.2020
:26.03.2020

Notes On Mycenastrum corium in Turkey

Deniz ALTUNTAS?, Ergin SAHIN?,
Sanli KABAKTEPE?, ligaz AKATAY

*Sorumlu yazar: akata@science.ankara.edu.tr

1 Ankara University, Faculty of Science, Department of Biology, Tandogan, Ankara,
Orcid ID: 0000-0003-0142-6188/ denizaltuntas91@gmail.com
Orcid ID: 0000-0003-1711-738X/ erginsahin@ankara.edu.tr
Orcid ID: 0000-0002-1731-1302/ akata@science.ankara.edu.tr
2Malatya Turgut Ozal University, Battalgazi Vocat Sch., Battalgazi, Malatya, Turkey
Orcid ID: 0000-0001-8286-9225/skabaktepe@gmail.com

Abstract: The current study was conducted based on Mycenastrum samples collected
from Mugla province (Turkey) on September 12, 2019. The samples were identified based on
both conventional methods and ITS rDNA region-based molecular phylogeny. By taking into
account the high sequence similarity between the collected samples (ANK Akata & Altuntas 551)
and Mycenastrum corium (Guers.) Desv. the relevant specimen was considered to be M.
corium and the morphological data also strengthen this finding. This species was reported for the
second time from Turkey. With this study, the molecular analysis and a short description of the
Turkish M. corium were provided for the first time along with SEM images of spores and
capillitium, illustrations of macro and microscopic structures.

Key words: Mycenastrum corium, mycobiota, gasteroid fungi, Turkey

Tiirkiye'deki Mycenastrum corium Uzerine Notlar

Oz: Bu galismanin amaci, 12 Eyliil 2019'da Mugla ilinden (Tirkiye) toplanan Mycenastrum
orneklerine dayanmaktadir. Ornekler, hem geleneksel yontemlere hem de ITS rDNA bolgesine
dayali molekiiler filogeniye gére tanimlanmigtir. Toplanan érnekler (ANK Akata & Altuntas 551)
ve Mycenastrum corium (Guers.) Desv. arasindaki yuksek dizi benzerligi dikkate alinarak ilgili
o6rnek M. corium olarak kabul edilmis ve morfolojik veriler de bu bulguyu glg¢lendirmistir. Bu tar
Tarkiye'den ikinci kez rapor edilmigtir. Bu ¢alisma ile ilk kez Turkiye’den toplanan M. corium’un
molekdler analizi ve kisa bir agiklamasi, sporlarin ve kapillitiumlarin SEM gérintuleri ile makro ve
mikroskobik yapilarin illustrasyonlari verilmistir.

Anahtar kelimeler: Mycenastrum corium, mikobiyota, gasteroid mantarlar, Turkiye

Nisan(2020)11(1)84-89

Arastirma Makalesi/Research Article
Doi: 10.30708.mantar.698688

Introduction

Mycenastrum Desv. is a small gastroid genus of
the family Agaricaceae and it includes three currently
existing species (Mycenastrum catimbauense Baseia,
R.A.F. Gurgel, Melanda, R.J. Ferreira & Alfredo,
Mycenastrum corium (Guers.) Desv. and Mycenastrum
spinulosum (Peck) Peck). Globose, pyriform or obovate
basidioma, presence of double peridium consisting of
endo and exoperidum, whitish to brown gleba enclosed
by endoprerium, absence of subleba, globose to
subglobose spores, thick-walled branched capillitium with

84

spine-like projections are characteristics of the genus
(Calonge, 1998; Miller et al, 2005; Gurgel et al, 2017).
Mycenastrum corium (Guers.) Desv., type species
of the genus, is a terrestrial species; fruiting in autumn
and spring and it grows on soil, in meadows, manured
open fields, sandy ground, in hardwood, coniferous, or
mixed forest and forest edges (Calonge, 1998; Kujawa et
al, 2004; Miller et al, 2005). It is a widely distributed,
fundamentally subcontinental and continental species
reported in Africa, Asia, Australia, Europe, North and
South America. Despite cosmopolitan, M. corium is not a
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common species and threatened in Europe and it is also
listed in the Red List of threatened macrofungi in Poland
(Kujawa et al., 2004).

According to the article written by Kasik and Oztiirk
(1998), Mycenastrum corium has been reported from

Material and Method

Morphological study

Fungal samples were collected from Bodrum
(Mugla-Turkey) on September 12, 2019. During field
studies, macroscopic and ecological characteristics of the
samples were recorded at their site of collection. In the
laboratory, microscopic structures were scrutinized using
both simple light microscope and scanning electron
microscope (SEM). For light microscopy, averagely 30
measurements were taken under a light microscope
(Euromex  Oxion Trinocular microscope). 100X
magnification rates were used for each microscopic
structure and the compiled data were processed
statistically. Some chemicals including Melzer’s reagent,
5% KOH and congo red were also used. For SEM, pieces
of mass inside the gleba were fixed on stubs using
double-sided adhesive tape, coated with gold particles,
and examined using an EVO 40XVP (LEO Ltd.,
Cambridge, UK) scanning electron microscope with an
accelerating voltage of 20 kV. Identification of the
samples was carried out in accordance with the
literature (Calonge, 1998; Kujawa et al, 2004; Miller et al,
2005). The identified samples were prepared as
herbarium materials and kept at Ankara University
Herbarium (ANK).

Determination of the ITS rDNA Sequences

The genomic DNA was isolated from ANK Akata &
Altuntas 551 wusing the CTAB method previously
described elsewhere (Rogers and Bendich 1994). After
validating the quality and quantity of the extracted
genomic DNA by measuring the spectrophotometric
absorbance values at 260nm, 280nm, and 230nm
wavelengths, it was used as a template in polymerase
chain reaction for the amplification of the Internal
Transcribed Spacer (ITS) rDNA regions. The ITS rDNA
regions were PCR amplified using the ITS1 forward and
ITS4 reverse universal primers as previously described
(Stielow et al, 2015). After the electrophoretic verification
of the amplification products as single and clear bands on
agarose gel, the amplicons were purified with PCR clean
up kit (NucleoSpin® Gel and PCR Clean-up, MN) and
sequenced with Sanger sequencing method. The
sequencing PCR was carried out with the same ITS1 and
ITS4 primers using the BigDye™ Direct Cycle
Sequencing Kit (Thermo Fisher Scientific) and the
fragment analyses were performed using ABI Prism 3130
Genetic Analyzer. Both the agarose gel electrophoresis
and the Sanger sequencing were conducted as described
previously (Chen et al, 2014).
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istanbul province of Turkey but the article does not
include any details about the morphology, ecology or
locality of the mentioned species. This study aims to
contribute to Turkish mycobiota.

Molecular Phylogeny study

For the molecular phylogeny, the sequence data
obtained from the sequencing PCR with ITS1 and ITS4
were assembled using Codoncode aligner version 4.2.5
sequence assembly software (Codoncode Corporation)
and the assembled sequence was subjected to nucleotide
BLAST (Basic Local Alignment Search Tool) search for
the sequence identity comparisons. Based on this BLAST
search, the in-group and the out-group members which
will later be used in the phylogenetic tree construction
was determined. The assembled sequence was aligned
with the nucleotide sequences of the predefined in-group
and out-group members collected from the NCBI
GenBank database using the ClustalW algorithm of
MEGAX software (Kumar et al, 2018). The phylogenetic
tree that reveals the evolutionary history of ANK Akata &
Altuntas 551 was generated using the Maximum
Likelihood method and GTR nucleotide substitution
model with invariant + gamma distribution (Nei and
Kumar, 2000). The phylogeny of the specimen was tested
with the bootstrap method using bootstrap replicates of
1000 (Felsenstein, 1985).
Results

Fungi

Basidiomycota Whittaker ex R.T. Moore

Agaricomycotina Doweld

Agaricomycetes Doweld

Agaricomycetidae Parmasto

Agaricales Underw.

Agaricaceae Chevall.

Mycenastrum Desv.

Mycenastrum corium (Guers.) Desv. (1842).
(Figurel-2).

Syn.. Lycoperdon corium Guers. (1805),
Scleroderma corium (Guers.) L. Graves (1830),

Sterrebekia corium (Guers.) Fr. (1849), Mycenastrum
corium var. kara-kumianum Sorokin (1884), Scleroderma
corium var. kara-kumianum (Sorokin) Berl., De Toni & E.
Fisch. (1888), Scleroderma corium var. sterlingii Lloyd
(1902), Mycenastrum corium var. diabolicum Homrich &
J.E. Wright (1973), Mycenastrum corium subsp.
ferrugineum O.K. Mill.,, R.-L. Brace & V.S. Evenson
(2005).

Macroscopic and microscopic features

Basidioma 50-60 x 45-50 mm, globose to
obovate, slightly depressed at first, later splitting into 6—
9 rays expanding up to 100 mm broad. Exoperidium
almost smooth, tough, white to yellowish-white initially,
light to dark pinkish-brown later, disappearing finally.
Endoperidium grayish brown to brown, smooth, tough,
up to 2 mm thick. Gleba firm, white at first, then yellowish-
brown to olive-brown. Subgleba absent. Spores 9-12 uym,
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globose and subreticulate. Capillitium 5-15 ym broad
and spiny.

Ecology: Autumn and spring, terrestrial, solitary to
gregarious, in meadows, manured open fields, sandy
ground, in hardwood, coniferous, or mixed forest and
forest edges (Calonge, 1998; Kujawa et al, 2004; Miller et
al, 2005).

Material examined: TURKEY—Mugla: Bodrum,
Turgutreis, in meadow, sea level, 37° 01' 12" N, 27°15'
07" E, 12.09.2019, ANK Akata & Altuntas 551.

Distribution: Asia (Yemen, Iran, India, China,
Mongolia and Turkey), Europea (Poland, The United

Kingdom), America (Uruguay, Mexico, Chile and
Argentina, United States and Canada), Africa
(Zimbabwe), Caribbean, Australia and New Zealand
(Calonge, 1998; Esqueda-Valle et al, 2000; Guzman,
1969; Hansen and Knudsen, 1997; Homrich and Wright,
1973; Kreisel and Fatimi, 2004; Kujawa et al, 2004; Li et
al, 2012; Miller et al, 2005; McNeill, 2013; Morena et al,
2010; Pegler et al, 1995; Pérez-Silva et al, 2015; Saber,
1989; Sharp and Piearce, 1999; Sparling, 2007; Zhishu et
al, 1993).

Figure 1. Mycenastrum corium (illustrated by Deniz Altuntas): a. basidioma (bar: 1 cm), b. basidiospores, c-d.

capillitium (bar: 10 pm).
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Mag= 1000KX EHT=2000kv Signal A=SE1 WD= 13mm Mag= 3000KX EMT=2000kvV SignalA=SE1 WD= 13mm

Mag= 150KX EHT =2000kV Signal A=SE1 WD= 13mm

-

Mag= S00KX EHT =2000kV Signal A=SE1 WD= 12mm Mag= 1000KX EM 0KV Signal A=SE1 WD= 12mm

Figure 2. Mycenastrum corium as viewed by a scanning electron microscope (SEM): a-b. basidiospres, c-d.
basidiospores and capillitia, e-f. capillitium.
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The ITS rDNA sequence of ANK Akata &Altuntas
551 was determined using conventional PCR and
subsequent Sanger sequencing and deposited into NCBI
GenBank under the accession number of MT108236.1.
Regarding the phylogenetic analysis of ANK Akata &
Altuntas 551, considering the BLAST search results of the
specimens’ ITS sequence, the ITS sequences of the
genera Lycoperdon, Bovista, Calvatia, Mycenastrum and
Tulostoma, some of the well-known genera of the
gasteroid fungi, were selected as ingroup sequences and
the ITS sequences of Inocybe rimosa and Amanita
caesarea were selected as the outgroup sequences.
As a result of the phylogenetic analysis, five distinct
clades were revealed along with an outgroup (Figure 3).

Discussion

M. corium may be confused with other
Mycenastrum members in terms of their morphology and
ecology. They have globose to obovate basidioma, a
double and thick peridium, absence of sungleba powdery
gleba, spiny capillitium, globose to subglobose and
ornamented basidiospores (Calonge, 1998; Miller et al,
2005).

Mycenastrum catimbauense differs from M. corium
by its dark tomentose exoperidium, dark brown
endoperidium, dark brown gleba and larger spores (13.3—
15.0 x 11.7-14.5 ym).

M. corium may macroscopically resemble
Mycenastrum spinulosum because of their macro-
morphology  but they have different  spore
ornamentations. While the former species has
subreticulate spores, spore ornamentation of the latter
species is minutely verrucose (Gurgel et al, 2017).

g5 Lycoperdon rimulatum voucher STB112 (hb. Bates) (EU833664.1)
71 Lycoperdon molle voucher STB098A (hb. Bates) (EU833662.1)
Lycoperdon pulcherrimum voucher STB066 (hb. Bates) (EU833663.1)

Lycoperdon nigrescens voucher TNS-F-70022 (KU507384.1)
Lycoperdon subcretaceum voucher MJ9032 (JN572908.1)
Bovusta furfuracea voucher MJ5435 (DQ112622.1)

While the clade 4 contained Mycenastrum species and
the specimen Ank Akata & Altunta 551, the Clades 1, 2,
3 and 5 included species from the genera Lycoperdon,
Bovista, Calvatia and Tulostoma respectively. On the
other hand, Inocybe rimosa and Amanita caesarea were
branched far from the rest of the fungi species and formed
an outgroup as anticipated. The BLAST analyses carried
out with the ITS sequence of Ank Akata & Altuntas 551
revealed evidence for more than 99.4 % similarities of the
specimen with M. corium. The phylogenetic analyses
performed based on the ITS sequences of these
specimens, further supported the close identity
relationship of this specimen with M. corium with a high
bootstrap value.

Because reliance on the morphological data per se
is not always adequate for the precise identification of
fungal species, the sequence data from the conserved
genomic DNA regions such as ITS, nrSSU and nrLSU are
benefited as a suitable tool in molecular taxonomic
studies since the last 30 years (Raja et al. 2017). Besides,
ITS is one of the most commonly used DNA barcoding
markers and thus bestows substantial information for
molecular phylogenetic studies. Therefore, we used the
ITS region for the molecular identification of Ank Akata &
Altuntas 551. The phylogenetic analyses conducted
based on the ITS region revealed the almost 100%
genetic identity between the Mycenastrum corium and the
specimen (GenBank ID: MT108236.1) (Figure 3).

To the best of our knowledge, this is the first study
reporting on the morphological features of a Mycenastrum
corium collected from Turkey along with its molecular

phylogeny.

Clade 1

Bovista paludosa voucher MJ4301 (DQ112609.1)

Bovista graveolens voucher Widegren030816 (DQ112618.1)
Calvatia pachydermica voucher AN014692 (ARIZ) (EU833653.1)
Calvatia cyathiformis voucher HFJAU0324 (MN258627.1)
Calvatia craniiformis voucher TNS Kasuya B734 (KF551248.1)
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Figure 3. The Maximum Likelihood tree exhibiting the phylogenetic relationships of 23 fungi inferred from the ITS
region. Percentage bootstrap values obtained from 1000 replicates were given next to the branches. All the sequences
used in the phylogenetic analysis were obtained from GenBank except for Ank Akata & Altuntas 551. Inocybe rimosa and
Amanita caesarea were used as the outgroup samples. Accession numbers are indicated in parentheses. The scale bar

given at the lower left shows a genetic distance of 0.1.
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Oz: Clitopilus cystidiatus Hauskn. & Noordel.’a ait bazidiyomalar Tiirkiye'den ilk kez rapor
edilmis, ilgili resimler ve kisa bir tartisma ile birlikte verilmistir. Mevcut ¢alisma ile Turkiye'de
yaylilis gosteren Clitopilus (Fr. ex Rabenh.) P. Kumm. tlrlerinin sayisi Gge ¢gikmistir.

Anahtar kelimeler: Agarik, Bazidiyomikota, Taksonomi, Trabzon

Clitopilus cystidiatus (Entolomataceae),
a New Record for the Turkish Mycota

Abstract: Basidiomata belonging to Clitopilus cystidiatus Hauskn. & Noordel. were
reported for the first time from Turkey, provided with related pictures and a brief discussion. The
number of Clitopilus (Fr. ex Rabenh.) P. Kumm. species distributed in Turkey increased to three

with the present study.

Key words: Agaric, Basidiomycota, Taxonomy, Trabzon.

Giris

Entolomataceae familyasi igerisinde siniflandirilan
Clitopilus (Fr.:Fr.) P. Kumm. cinsine ait bireyler merkezi
veya yanal, bazen iyi gelismis fakat bazen pek
gelismemis bir sapa ve klitosiboyit, omfalinoyit, krebitoyit
veya pleurotoyit friktifikasyon organlarina sahiptir.
Sapka, konveks veya yassi, tepe c¢ikintili veya hunimsi
olup beyaz veya grimsi kahverengidir. Lameller iyi
gelismis, genellikle sap Uzerine dokiuk, az veya c¢ok
pembemsidir. Dinya’da yaklasik 330 kayitla temsil edilen
bu cinsin spor izi kahvemsi pembe, bazidiyosporlari
eliptik, badem seklinde ve seritli gérinumdedir (Kirk ve
ark., 2008; Knudsen ve Vesterholt, 2008). Bu cins,
Tarkiye'de C. geminus (Paulet) Noordel. & Co-David, C.
obscurus (Pilat) Noordel. & Co-David ve C. prunulus
(Scop.) P. Kumm. olmak Uzere (g tirle temsil edilmekte
idi (Sesli ve Denchev, 2014). Daha sonraki bir calismada
C. obscurus (Pilat) Noordel. & Co-David, Clitocella
Kluting, T.J. Baroni & Bergemann cinsine aktariimigtir
(Vizzini ve ark., 2016).

Clitopilus  cystidiatus Hauskn. & Noordel’in
bazidiyomalarini  topladigimiz  Trabzon il sinirlar
icerisinde C. prunulus (Scop.) P. Kumm. oldukga yaygin
olarak bulunmaktadir ve daha énce ¢esitli arastirmacilar
tarafindan Turkiye'nin gesitli yorelerinde de saptanmistir
(Sesli ve Baydar, 1996; Peksen ve Karaca, 2003; Keles
ve ark., 2014). C. geminus (Paulet) Noordel. & Co-David
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ise Turkiye'de ilk olarak Watling ve Gregory (1977)
tarafindan tespit edilmistir. Yeni kaydin toplandidi alan
tipik bir ladin (Picea orientalis (L.) Peterm.) ormani olup,
yer yer kayin (Fagus orientalis Lipsky), findik (Corylus
avellana L.), sari ve mor c¢icekli orman gulleri de
(Rhododendron luteum Sweet ve R. ponticum L.)
icermektedir. Yore yilda birka¢g kez kar ortistu altinda
kalmakta, curiyen aga¢ veya yapraklardan kaynakli
humuslu ve kahverengi orman topraklari igermektedir.
Bu calismanin amaci bazidiyomalari Turkiye'den
ilk kez toplanarak teshisi yapilan Clitopilus cystidiatus
Hauskn. & Noordel turind tanitmak ve Tirkiye
mikotasinin zenginlesmesine katki saglayabilmektir.

Materyal ve metot

Arastirmanin materyalini olusturan bazidiyomalar
18.09.2019 tarihinde Trabzon, Macka, Mataraci ve
Seving Yaylalar’'nin birlesme yerine yakin Goller
mevkiinden toplanmistir. Oncelikle arazide
bazidiyomalarin fotografi ¢ekilmis, kaba morfolojik
Ozellikleri ve koordinatlari not edilmistir. Daha sonra
standart yontemlerle (Kasik ve ark., 2000; Akata ve ark.,
2014) birkag adet toplanarak laboratuvara getirilmis, spor
izleri elde edildikten sonra kurutulup etiketlenerek
fungaryum dolabina yerlestiriimigstir. Silosistit, bazidiyum
ve hifal yapilari géruntilemek igin keskin jiletlerle streo-
binokuler mikroskop altinda  kesitler  alinmistir.
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Bazidiyosporlarin  gorintilenebilmesi icin ise  bir
bazidiyomadan bir parca kesilerek 2 dakika % 5’lik
amonyak ¢ozeltisi icerisinde tutulmus, daha sonra bir
pens yardimi ile lam U{zerine alinmig ve sporlar
¢ikarilincaya kadar sikilip birakilimistir. Kesitler saf su, %
5’lik amonyak ve Kongo kirmizisi ile islemden sonra Zeiss
Axio Imager A2 arastirma mikroskopu ile incelenmis,
mikroskobik yapilarin dlgiimleri yapilmis ve fotograflar

cekilmistir.

Nisan(2020)11(1)90-93

Mikroskobik  yapilarin  byukltklerinin
belirlenebilmesi i¢cin yaklasik 40 civarinda &lgim
yapilmistir. Teshisler arazi gdézlemleri, mikroskobik
incelemeler ve 6lgim sonuglarinin ilgili literatir ile
karsilastiriimasi sonucunda yapilmistir (Hausknecht ve
Noordeloos, 1998; Knudsen ve Vesterholt, 2008).
Kurutulmus 6érnekler Trabzon Universitesi Fatih Egitim
Fakultesi’'ndeki kisisel fungaryumda saklanmaktadir.

Sekil 1. Clitopilus cystidiatus: a-b. bazidiyomata, c. sapka derisi kesiti (0lgek gubuklari: a-b: 15 mm, c: 20 pm)

Bulgular

Entolomataceae Kotl. & Pouzar, Ceska Mykol.
26(4): 218 (1972)

Clitopilus cystidiatus Hauskn. & Noordel., Ost. Z.
Pilzk. 8: 200 (1999) / Qukur unmantari (Sekil 1-2)

Sapka 40-70 mm; grimsi beyaz, grimsi kahverengi,
hafifce pembemsi, ezildigi zaman pembe ve ylizeyi unlu
gérinimdedir. Baslangigta konik, bazen hafif tepe
¢ikintill, zamanla diz ve ortasi gukurlagsmistir. Kenarlari
dalgali, bazen hafif lobludur. Ylzeyi kuru, islak iken
yapiskan, kenarlari igeriye kivriktir. Lameller ince, narin,
kalaballk, sap Uzerine dokulmus, soluk grimsi,
olgunlasinca pembemsidir. Sap 20-55 x 8-17 mm;
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silindirik, bazen Ust kismi genislemistir. Yuzeyi grimsi
beyaz, bej renginde ve hafifce pembemsidir. Etli kismi
pembemsi beyaz, gevsek ve su igerigi ylksek olup
ezilince tipik olarak pembe renge donusur.
Bazidiyosporlar eliptik, badem seklinde, boyuna seritli
gérinuimde, seffaf, damlaciki ve az ¢ok kdseli
goéranumdedir. Buyuklikleri ortalama 10.9 x 5.1 mikron
olup mikroskop altindaki gérinimleri hafif yesilimsidir.
Bazidiyosporlarin blyuklikleri yaklasik (9)10-12(14) x
(4)4.5-5.5(6) mikrondur. Apikulus iyi gelismis olup
Olcimlere dahil edilmemistir. Bazidiyumlar g¢omak
seklinde, seffaf, 4-sporlu ve tabanda kancasizdir.
Buyuklikleri 32-38 x 9.5-11 mikrondur. Silosistitler ig,
iplik, comakgik, silindirik veya daha farkli sekillerdedir.
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Buyiklikleri 15-30 x 4-6.5 mikron olarak olgllmustur. incelenen o6rnekler: Tirkiye, Trabzon, Magcka,

Sapka derisi hafif jelatinli, 1slandiginda yapiskan; tip Mataraci Yaylasi, Goller mevkii, 40°51'22.97"K ve
seklinde ve 2-5 mikron genigliginde uzun hicrelerden 39°37'39.21"D, 900 m, 18.09.2019, gruplar halinde, ladin
olusmustur. Kanca tesekkdill izlenmemistir. Yaz ve (Picea orientalis (L.) Peterm.) altinda, E. Sesli 4111.

Sonbahar  mevsimlerinde igne  yaprakl  agdac¢
ormanlarinda kig¢uk gruplar halinde yetisir.

Sekil 2. Clitopilus cystidiatus: a. Bazidiyosporlar, b. bazidiyumlar, c-d. silosistitler (6lgek ¢cubuklari: a-d: 10 um)

Tartigma prunulus’tur. Halbuki iki tlru birbirinden ayirabilmek igin

Clitopilus tir sayisi yoéninden dinyada orta guvenilir morfolojik farklar da mevcuttur. Séyleki;
blylklikte Ulkemizde ise kiiglk bir grup olarak Tlrkiye'de ¢ok daha yaygin olarak bulunan C. prunulus
taninmaktadir (Kirk ark., 2008; Knudsen ve Vesterholt, sistite sahip dedildir, oysa C. cystidiatus kolaylkla
2008; Sesli ve Denchev, 2014). Bu ¢calismada Clitopilus farkedilebilecek ilging silosistitlere sahiptir. Arazide
cystidiatus Turkiye'den ilk kez toplanarak incelenmis ve saptandiklarinda C. prunulus’un daha keskin bir kokuya
morfolojik olarak tanitiimistir. Yeni kaydin yakin oldugu ve sahip olmasi, fruktifikasyon organlarinin daha buyuk
dikkat edilmez ise Kkaristirilabilecegi tir Clitopilus olmasi ise diger onemli ayirici 6zelliklerdir. Clitopilus

92



MANTAR DERGISI/The Journal of Fungus Nisan(2020)11(1)90-93

cystidiatus bazidiyosporlarinin tipik olarak daha blyuk tespit edilmistir. Yeni kaydin toplandidi alan tipik bir ladin
olmasi da bagka bir 6nemli ayirici 6zelliktir. ormani olup, yer yer kayin, yabani findik, sari ve mor
Bu calismadan 6nce Clitopilus cinsi Turkiye'de C. cicekli orman gulleri de icermektedir. Yére Avrupa-Sibirya
geminus, C. obscurus ve C. prunulus olmak tzere g tirle Flora Bdlgesi’'nin bir uzantisi olup yilda birka¢ kez kar
temsil edilmekte idi (Sesli ve Denchev, 2014). Bundan Ortisd altinda kalmaktadir. Yoérede yagislarin genel
onceki bir calismada C. obscurus, Clitocella cinsine olarak fazla olmasindan dolayi asitli topraklar daha genis
aktarildigindan dolay! (Vizzini ve ark., 2016), mevcut alanlar  kaplamaktadir. Bu cografik kosullarin da
calisma ile Clitopilus’'un Turkiye'de yayilis gOsteren tir Clitopilus’'un ~ Turkiye’deki  yayilisi  Uzerinde  etkili
sayisl yine uge cikmistir (Sesli ve Denchev, 2014). C. olabilecedi kanaatindeyiz.
cystidiatusu topladigimiz Trabzon il sinirlari igerisinde C.
prunulus oldukg¢a yaygin olarak bulunmaktadir ve daha Tesekkiir
once cesitli arastirmacilar tarafindan Ulkemizin cesitli Bu arastirmanin finansmani Karadeniz Teknik
yorelerinde kaydedilmistir (Sesli ve Baydar, 1996; Peksen Universitesi  Bilimsel  Arastirma  Projeleri  Birimi
ve Karaca, 2003; Keles ve ark., 2014). C. geminus ise Koordinatorligu (BAP: FAT-2017-7044) tarafindan
Ulkemizde ilk olarak Watling ve Gregory (1977) tarafindan saglanmistir.
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Abstract. Aspergillosis is an infection caused by Aspergillus, ubiquitous mold found in
indoor and outdoor air. In patients with immune suppression and underlying lung diseases
Aspergillus spores are able to cause various pathologic conditions. Annually 200000 new cases
of invasive aspergillosis (IA) are registered. Mortality due to IA in chronic obstructive pulmonary
diseases (COPD) patients varies within 72-95%. 3 million people suffer from different forms of
chronic pulmonary aspergillosis (CPA). The aim of the investigation was to determine the
incidence of Aspergillus species and their diagnostic significance in clinical samples. Specimens
of 1170 patients were investigated for the presence of Aspergillus spp. for period from august
2017 to august 2018. The collected specimens were inoculated onto Sabouraud dextrose agar
with chloramphenicol and incubated at 37 °C temperature for 10 days. In case of growth of mold
colonies, further identification was performed based on macroscopic and microscopic features.
Growth of Aspergillus spp. colonies were detected in 22 patients (1.88%). 16 of them were males,
6 — females. 7 patients had COPD, 7- bronchial asthma (BA), 4 — pulmonary tuberculosis (PT), 1
— acute respiratory insufficiency, 1 — bronchiectatic disease, 1 — exudative pleurisy and 1 — acute
leucosis. Four different species were isolated: Aspergillus niger, A. fumigatus, A. flavus, and A.
terreus. A. niger commonly was associated with BA, while in patients with COPD and PT prevailed
A. fumigatus. We consider that in patients with COPD and PT risk of aspergillosis should be taken
into account in order to provide them with appropriate treatment and reduce mortality rates

Key words. Aspergillus spp., invasive aspergillosis, chronic pulmonary aspergillosis,
chronic obstructive pulmonary disease, pulmonary tuberculosis
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Klinik Orneklerden izole edilen Aspergillus
Tiirlerinin Tanisal Onemi

Oz: Aspergilloz, kapali alanlarda ve gevrede bulunan Aspergillus mantar ile olusan
enfeksiyondur. immune sistemi baskilanmis kisilerde ve altta yatan akciger hastaliklari olan
hastalarda Aspergillus sporlari gesitli patolojik durumlara neden olabilir. Her yil 200000 yeni
invaziv aspergilloz (IA) vakasi kayit edilmektedir. Kronik obstriktif akciger hastahdi (KOAH) olan
hastalarinda IA'ya bagh mortalite %72-95 arasinda degismektedir. 3 milyon insan farkh kronik
pulmoner aspergilloz (KPA) formlari ile hastadir. Arastirmanin amaci, Aspergillus tirlerinin
gorulme sikh@ini ve klinik érneklerde tanisal énemini belirlemektir. Agustos 2017'den Agdustos
2018'e kadar olan periyotda 1170 hastanin 6rnegi Aspergillus spp'in tespiti icin incelenmistir.
Toplanan drnekler, kloramfenikolli Sabouraud dekstroz agarina inokule edildi ve 10 giin boyunca
37°C'de inkube edildi. Kuf kolonilerinin Gremesi durumunda, makroskobik ve mikroskobik
Ozelliklere dayali ileri tanimlama yapilmistir. 22 hastada (1.88%) Aspergillus spp. kolonisinin
Uredigi tespit edildi. Onlardan 16's1 erkek, 6'si kadindi. 7 hastada KOAH, 7 hastada bronsiyal
astim (BA), 4 hastada akciger tiiberkulozu (AT), 1 hastada akut solunum yetmezligi, 1 hastada
bronsektazi, 1 hastada eksudatif plérezi, 1 hastada da akut I6semi vardi. DOrt farki Aspergillus
tlru izole edildi: A. niger, A. fumigatus, A. flavus ve A. terreus. A. niger genellikle BA ile iligkiliyken,
KOAH ve AT hastalarinda A. fumigatus hakimdi. KOAH ve AT'lu hastalarda aspergilloz riskinin
uygun tedavi saglamak igin ve mortalite oranlarini azaltmak maksadiyla dikkate alinmasi
gerektigini disuntyoruz.

Anahtar kelimeler. Aspergillus spp., invaziv aspergilloz, kronik pulmoner aspergilloz,
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kronik obstriktif akciger hastaligi, akciger tiberkulozu

Introduction

Fungi of the genus Aspergillus spp. can cause a
wide spectrum of pulmonary diseases including invasive
aspergillosis (1A), chronic pulmonary aspergillosis (CPA),
allergic bronchopulmonary aspergillosis (ABPA). Clinic
manifestations of these diseases vary depending on the
immune system condition and accompanying disease
(Kosmidis and Denning, 2015; Latge, 1999).

Neutropenia, organ and hematopoietic stem cell
transplantation (HSCT), immune insufficiency are the
classic risk factors for IA. During the last decades, IA is
more frequently encountered in other groups of patients
(Bulpa et al., 2007; Guinea et al., 2010; Meersseman et
al., 2004; Ribaud et al, 1999; Xu et al., 2012). In
particular, patients with severe forms of chronic
obstructive pulmonary diseases (COPD) have a high risk
of IA. The number of COPD patients is continuing to grow
which causes an increase in expenses on medicine
(Mathers and Loncar, 2006; May and Li, 2015). According
to the criteria of global initiative for obstructive lung
diseases (GOLD) patients with Ill and IV stage COPD are
in the risk group of IA. Underestimation of IA risk leads to
high number of delayed IA diagnosis.
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Pathophysiology

Aspergillus spores are enough small to penetrate
the lung parenchyma. The majority of conidia are
eradicated from the respiratory tract via mucociliary
clearance of epithelial cells. In COPD patients the ciliary
activity is decreased as a result of destruction of epithelial
cells caused by smoking, frequent infection episodes. The
second line of defense consists of alveolar macrophages
(AM) phagocytizing conidia and neutrophils eliminating
mycelium and germinating spores. The mechanism of
conidia destruction has 4 stages: 1) phagocytosis of
conidia; 2) swelling of conidia; 3) destruction of
Aspergillus spores beginning after 6 hours from
phagocytosis; 4) destruction of conidia via oxygen
radicals. Application of steroids promotes growth of
Aspergillus spp. and decreases activity of macrophages<
neutrophils and Ti-helpers.

Histological investigations have revealed different
mechanisms of disease development in animals with
neutropenia in comparison with that of received steroids.
In the second case infiltration of lung parenchyma by
neutrophils, large areas of pneumonia with destruction of
alveoli and bronchioles were observed. At the same time,
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a very small amount of fungal conidia was seen in the
parenchyma. Thus, the death of animal was caused by an
excessive immune response of organism — not by fungal
invasion. Moreover, autopsy results of COPD patients
have revealed that cases of disseminated infections are
rare, which is consistent with data of research conducted
on animals (Bulpa et al., 2007).

Annually 200000 new cases of IA are registered.
50% of these cases are revealed in patients with blood
malignancies (Bao et al., 2017). The incidence of IA in
intensive care unit (ICU) patients varies within 6.1-57
cases (Schmiedel and Zimmerli, 2016). According to
different data mortality due to 1A in COPD patients varies
within 72-95%. The difficulty of IA diagnosis is related to
low frequency of classic signs and symptoms: fever,
cough, chest pain, haemoptysis, halo sign or the red
crescent in radiological investigations (Soubani et al.,
2004). Radiological signs in patients with neutropenia are
more specific than in COPD patients. The microbiological
tests used in diagnostics possess low sensitivity due to
high frequency of Aspergillus spp. colonization and rapid
neutralization of spores by neutrophils of immune
competent individuals. However, this group of patients
have risk of aspergillosis associated with: use of steroids,
selective pressure by broad-spectrum antibiotics,
structural lung changes leading to formation of cavities,
underlying diseases (Patel et al., 2011).

3 million people suffer from different forms of CPA.

CPA is divided into subacute invasive pulmonary
aspergillosis  (SAIA), chronic cavitary aspergillosis
(CCPA), chronic fibrosing pulmonary aspergillosis

(CFPA). CPA can follow pulmonary tuberculosis (PT)
(1.74 miIn), complicate ABPA (CPA incidence — 411000)
and sarcoidosis (72000) (Denning et al., 2016).

The aim of our investigation was to determine the
prevalence of Aspergillus species and their diagnostic
significance in clinical samples of patients.
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Material and Methods

The research was conducted on samples of
patients applied to Scientific-Research Clinical
Microbiological Laboratory, Educational-Therapeutic and
Educational-Surgical Clinics of Azerbaijan Medical
University and Scientific-Research Institute of Lung
Diseases of Azerbaijan Republic. The respiratory
samples including sputum and bronchoalveolar lavage
fluid of 1170 patients were investigated for the presence
of Aspergillus spp. for period from august 2017 to august
2018. 768 (65.6%) of investigated were males, 402
(34.4%) - females. The collected specimens were
inoculated onto Sabouraud dextrose agar with
chloramphenicol (0.5 g¢/l) (Pronadisa, Spain) and
incubated at 37°C temperature for 10 days. In case of
growth of mold colonies, the further identification was
performed based on macroscopic and microscopic
features (McClenny, 2005; Samson et al., 2014). Color of
the colonies, character of mycelium and microscopic
features after coloring with lactophenol blue were
investigated (Leck, 1999). In order to elicit the fact of
contamination repeated collection of specimens from
Aspergillus spp.-positive patients was performed. The
growth of Aspergillus spp. colonies after repeated
cultivation were evaluated as  possibility of
colonization/disease caused by fungi of this genus.

Results

Growth of Aspergillus spp. colonies was detected
in 22 patients (prevalence — 1.88%). 16 of them were
males, 6 — females. The mean age of patients was 53+18.
7 patients had COPD, 7 — asthma, 4 — PT, 1 — acute
respiratory insufficiency, 1 — bronchiectasis, 1 - exudative
pleurisy and 1 — acute leucosis. 4 species of the genus of
Aspergillus were isolated: A. niger, A. fumigatus, A.
flavus, and A. terreus. Among them, A. niger (12) and A.
fumigatus (7) were the most frequent isolates. In our
research A. niger commonly was associated with asthma,
while in patients with COPD and PT prevailed A.
fumigatus (5 and 2 strains respectively) (Table 1).
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Accompanying disease (22) A.fumigatus A.niger A flavus A.terreus
(M (12) (2 (1)

COPD 5 2

PT 2 1 1

Asthma 7

Acute respiratory insufficiency 1

Bronchiectasis 1

Exudative pleurisy 1

Acute leucosis 1

Discussion

The genus Aspergillus consists of more than 300
species. A few of them can cause human diseases. The
most frequent causative agent is A. fumigatus. Other
frequent pathogens are A. flavus, A. terreus, A. niger, and
A. nidulans (Samson et al., 2014).

Investigations of Tashiro et al. (2011) has shown
that isolated Aspergillus spp. strains are not always
etiological agents. In their research, 42% of Aspergillus
spp. strains were isolated from patients without
aspergillosis. The most frequent colonizing agents were
A. niger, A. versicolor, A. fumigatus, A. terreus, A. flavus,
A. sydovii and A. nidulans. Depending on analyzed
population, the frequency of colonization varies within 36-
91% range (Ascioglu et al., 2002; Horvath and Dummer,
1996; Khasawneh et al., 2006; Levy et al., 1992; Perfect
et al., 2001; Soubani et al., 2004; Tashiro et al., 2011;
Treger et al., 1985; Uffredi et al., 2003).

According to Perfect et al. (2001) data, 50% of all
isolated strains colonized the respiratory tract and A.
fumigatus constituted the majority among them (69%).
These data differ from the results of Tashiro et al. (2011).
Taking into account that investigation of the latter author
conducted later than the research of Perfect et al. (2001)
it can be concluded, that currently, A.niger strains have
become the most common cause of colonization. It is
consistent with data obtained by our investigation.

During our research 12 A.niger (52%), 7 A.
fumigatus (33%), 2 A. flavus (10%) and 1 — A. terreus
(5%) strains were isolated (Figure 1). The patient cohorts
with the highest Aspergillus-colonization frequency were
COPD and PT patients. Colonization can be the signal
preceding severe Aspergillus-associated infection. IA
often develops in hematological patients, hematopoietic
stem cell transplantation (HSCT) and organs recipients,
patients in the late stage of Acquired Immune Deficiency
Syndrome (AIDS), granulomatosis (Chakrabarti et al.,
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2011; Marchetti et al., 2012; Meersseman et al., 2004).
However, in recent years, cases of IA in patients with
COPD have become more frequent (Bulpa et al., 2007;
Guinea et al., 2010; Meersseman et al., 2004; Ribaud et
al., 1999; Xu et al., 2012). Furthermore, COPD is one of
the underlying conditions in CPA. 33.3-66.5% of patients
with CPA have COPD as an underlying disease (Camuset
et al., 2007; Denning et al., 2003; Smith and Denning,
2011).

Another condition caused by Aspergillus spp. is
ABPA which can complicate asthma (Denning et al.,
2013). According to estimations by Denning et al. (2013)
the prevalence of ABPA in adults with asthmais 2.5% and
annually 4.8 min patients develop ABPA.

Investigations of Tutar et al. (2013) have revealed
that 15.4% of Aspergillus spp. caused IA in COPD
patients. It proves that this cohort of patients is at high risk
of IA. The reasons are prolonged use of corticosteroids
and broad-spectrum antibiotics (Bulpa et al., 2007;
Guinea et al., 2010). Due to Guinea et al. (2010) data,
16.3% of COPD patients had Aspergillus-colonization.
The diagnosis of probable IA was made to 22.1% of
patients with colonization. In other research conducted by
Shahi et al. (2015) out of 65 specimens, 16 were
Aspergillus—positive. Colonization frequency was 24.6%
(Shahi et al., 2015).

During our investigation specimens of 178 COPD
patients were examined. Aspergillus spp. strains were
detected in 7 (3.9%) sputum specimens among which 5
were A. fumigatus, 2 — A. niger. Aspergillus-colonization
frequency was lower than in researches of the above-
mentioned authors (3.9% versus 16.3% and 24.6%
respectively). Diagnosis of probable IA was made in one
case (14.3%) based on risk factors, clinical signs and
results of microbiological examination (De Pauw et al.,
2008).
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Figure 1. The proportion of isolated Aspergillus species

According to Denning et al (2011) data worldwide
in 1.2 milion people with preceding pulmonary
tuberculosis develops CPA. Proportions of CPA patients
with preceding PT varies within 15.3-93% range
(Addrizzo-Harris et al., 1997; Camuset et al., 2007; Chen
et al., 1997; Denning et al., 2011; Kosmidis and Denning,
2015; Nam et al., 2010; Shah et al., 2008; Smith and
Denning, 2011).

Formation of cavities in PT can promote
colonization and further development of CPA. During our
investigation 3 (1.63%) Aspergillus spp. strains were
isolated from 191 patients with PT (2 — A.fumigatus, 1 —
A. niger). Risk of IA should be considered in cases of
“smear-negative pulmonary tuberculosis”, “progressing
fibrosis of upper lobes of lungs” and “recurrent pulmonary
tuberculosis” (Denning et al., 2011).
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Conclusion

Prolonged use of corticosteroids and broad-
spectrum antibiotics are the risk factors of 1A in COPD
patients. Our research has revealed a low prevalence of
Aspergillus-colonization in COPD and PT patients (3.9%
and 1.63% respectively). However, the development of
aspergillosis in these patients can significantly worsen the
patient’s condition and cause a fatal outcome. The
complexity of making the diagnosis of aspergillosis is
related to the necessity of histopathological confirmation
of the diagnosis of IA and nonspecificity of radiological
signs of CPA. Thus, we consider that in patients with
COPD and PT risk of aspergillosis should be taken into
account in order to provide them with appropriate
treatment and reduce mortality rates.
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