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Oz: Amanita spadicea’nin friktifikasyon organlari Turkiye'den ilk kez toplanmig,
incelenmis, arazi ve mikroskobik fotograflar ve kisa bir tartisma ile birlikte sunulmustur. Yeni kayit
soluk veya sarimsi kahverengi, ¢izgili, 50-190 mm ve meme biciminde sapka; serbest, beyaz
veya krem rengi lameller, sarimsi kahverengi ve 70-235 x 10-30 mm sap; oval ve 12-16 x 10—
14 ym bazidiyosporlar ile yakin akraba turlerden farklilik gosterir.

Anahtar kelimeler: Agarik, Bazidiyomikota, Taksonomi, Trabzon

Amanita spadicea: A New Record for the Turkish Mycota

Abstract: The fruiting bodies of Amanita spadicea were collected and studied for the first
time from Tarkiye and presented with field and microscopic photos and a brief discussion. The
new record differs from the closely related species with pale or yellowish-brown, striated, 50—-190
mm and nipple-shaped pileus; free, white or cream-coloured lamellae; yellowish brown and
70-235 x 10—-30 mm stipe; spherical and 12-16 x 10—-14 uym basidiospores.

Key words: Agaric, Basidiomycota, Taxonomy, Trabzon

Giris

Amanitaceae ailesi glncel c¢alismalara gore
monofiletik bir grup olup Amanita, Catatrama, Limacella,
Limacellopsis ve Myxoderma olmak {zere 5 cins
icermektedir. Aile icerisindeki saptan ayrik lamelli,
yuzuklu, higroskopik olmayan, gesitli renklerde sapkalari
olan turlerin hemen hemen %95’ini kapsayan Amanita ¢
alt cinse ve 11 seksiyona ayrilabilir (Alt cins Amanita:
seksiyon Amanita, seksiyon Amarrendiae, seksiyon
Caesareae ve seksiyon Vaginatae. Alt cins Amanitina:
seksiyon Amidella, seksiyon Arenariae, seksiyon
Phalloideae, seksiyon Roanokenses, seksiyon
Strobiliformes ve seksiyon Validae ve alt cins Lepidella:
seksiyon Lepidella) (Cui ve ark., 2018). Amanita
icerisindeki bireylerin lamelleri kar beyazi veya az ¢ok
beyazimsi, bazen soluk gri veya yesilimsi olabilir. Sap
beyazimsi, dis zar beyazimsi, sarimsi veya yesilimsi olup
olgunlastigi zaman baz tirlerin sap tabaninda ¢anakgik
ve bazilarinda ise zar kalintilar birakir. Bazidiyosporlari
oval veya eliptik, seffaf ve duz yuzeylidir. Sapka derisi
diizgln paralel hiflerden veya jelatinli ve gesitli yonlere
uzayan hicrelerden meydana gelmistir. Cins Uyeleri

kozalakli ve genis yaprakh agaclarla mikorizal yasar
(Knudsen ve Vesterholt, 2008). Amanita cinsi diinyada
1600°den fazla ve Tirkiye’'de ise 45 civarinda tirle ile
temsil edilmektedir (Kirk ve ark., 2008; Sesli ve ark.,
2020). Bu galismadan once Turkiye’de yayilis gosteren
Amanita turleri Amanita alba Pers. (Ters duvakluca), A.
argentea Huijsman (Gimugskese), A. battarrae (Boud.)
Bon (Kdtiikese), A. caesarea (Scop.: Fr.) Pers. (imparator
mantari), A. ceciliae (Berk. & Broome) Bas (Yalnizkese),
A. citrina (Schaeff.) Pers. var. citrina (Patateskesesi, A.
citrina var. alba (Gillet) E.-J. Gilbert, A. codinae (Maire)
Bertault (Bash duvakluca), A. crocea (Quél.) Singer
(Safrankesesi), A. echinocephala (Vittad.) Quél.
(Dikenlikese), A. eliae Quél. (Elkesesi), A. excelsa (Fr.:
Fr.) Bertill. (Kullukese), A. franchetii (Boud.) Fayod
(Koklukese), A. friabilis (P. Karst.) Bas (Serbestkese), A.
fulva (Schaeff.) Pers. (Parlakkese), A. gemmata (Fr.)
Bertill. (Kabakese), A. gilbertii Beauseign. (Tipsizkese), A.
lividopallescens  (Boud.) Kihner &  Romagn.
(Kasketkesesi), A. magniverrucata Thiers & Ammirati, A.
mairei Foley (Cizgilisapka), A. muscaria (L.: Fr.) Pers. var.
muscaria (Gelin mantari), A. nivalis Grev. (Yamaligelin),
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A. ovoidea (Bull.: Fr.) Quél. (Pegeligelin), A. pachyvolvata

(Bon) Krieglst. (Karayagiz), A. pantherina (DC.: Fr.)
Krombh. var. pantherina (Panter mantari), A. pantherina
var. multisquamosa (Peck) D.T. Jenkins (Sigillikese), A.
phalloides (Vaill.: Fr.) Link (Koéygbgiren mantari), A.
porphyria Alb. & Schwein.: Fr. (Karakese), A. regalis (Fr.)
Michael (Sinek mantar), A. rubescens Pers.: Fr. var.
rubescens (Kizil  mantar), A. rubescens var.
annulosulphurea Gillet, A. strobiliformis (Paulet ex Vittad.)
Bertill. (Karyagdi), A. subalpina M.M. Moser (Dertveren),
A. submembranacea (Bon) Grdger (Zarlicanak), A.
subnudipes (Romagn.) Tulloss, A. torrendii Justo
(Burusukgelin), A. vaginata (Bull.: Fr.) Vittad. var.
vaginata (Yariklikese), A. vaginata var. alba Gillet, A.
valens (E.-J. Gilbert) Bertault (Kumlukese), A. verna
(Bull.: Fr.) Lam. (Ecelsapkasi), A. verna var. decipiens
Trimbach, A. virosa (Fr.) Bertill. (Olim melegi) ve A.
vittadinii (Moretti) Vittad.dir (Sesli ve ark., 2020).
Materyalinin toplandigi yore Dogu Karadeniz Daglarinda
genellikle az rastlanan dizluk bir alan olup, Dogu ladini
basta olmak Uzere kayin, kizilagag, mor ve sarigigekli
ormangiilleri, bégurtlen ve yer yer armut agaglarindan
olusan ormanlarla kaplidir. Orman icerisinde ve
kenarlarinda c¢ayirlik alanlar bulunmaktadir. Materyali bir
haftadan fazla siiren yagmurlardan sonraki bulutlu
gunlerde orman kenarlarinda bulmak kolaydir. Yaptigimiz
g6zlemlerde friktifikasyon organlarinin ortaya gikmasi
sonbaharda ancak bu 6zel hava kosullarinin olustugu
zamanlarda mUmkdn  olabilmektedir. Bazi  yillar
friktifikasyon olusumu gézlenmemistir.

Bu calismanin amaci olduk¢a blylk boyutlu fakat
friktifikasyon  organlari  yaygin  olarak  ortaya
cikmadigindan daha 6nce rastlaniimamis bir Amanita
tirdnu Tarkiye'den ilk kez tanitmaktir.

Materyal ve Metot

Arastirma  materyali  olan friktifikasyonlar
01.10.2010 tarihinde Trabzon, Akgaabat, Hidirnebi
Yaylasi’'ndan toplanmistir. Oncelikli olarak

friktifikasyonlarin ~ yetisme ortaminda fotograflari
cekilmis, dis morfolojik Ozellikleri ve koordinatlari not
edilmigtir.  Standart yontemlerle toplanan birkac
friktifikasyon laboratuvara getiriimis, spor izleri elde
edildikten sonra kurutulup etiketlenerek fungaryum
dolabina yerlestiriimistir. Bazidiyum ve hifal yapilari
goruntulemek igin keskin jiletle streo-binokuler mikroskop
altinda kesitler alinmis, %5’lik amonyak ¢ozeltisi
icerisinde muamele edilmis ve nihayet lam lamel arasi
preparat yapilarak gérunttlenen 6zel yapilarin fotograflar
cekilmistir. Bazidiyosporlarin  géruntilenebilmesi icin
fruktifikasyon organindan bir parca kesilerek 3 dakika

Ekim(2022)13(2)92/95

%5’lik amonyak ¢ozeltisi igerisinde tutulmus, daha sonra
bir pens vyardmi ile lam ({zerine alinmis ve
bazidiyosporlar lam Uzerinde disinceye kadar sikilip
birakilmistir. Bu islemden sonra Zeiss Axio Imager A2
arastirma mikroskopu ile incelenmis, 30 civarinda 6lgim
yapilarak fotograflari cekilmigtir. Diger mikroskobik
yapilarin buyukliklerinin belirlenebilmesi i¢in de yine
yaklagik 30 civarinda &lgim vyapiimis ve bunlarin
ortalamasi alinmistir. Teshisler arazi go6zlemleri,
mikroskobik incelemeler ve 6lgim sonuglarinin ilgili
kaynaklar ile karsilastinimasi sonucunda yapilmistir
(Knudsen ve Vesterholt, 2008; Anonim, 2021).
Kurutulmus 6rnekler Trabzon Universitesi Fatih Egitim
Fakdltesi’ndeki kigisel fungaryumda saklanmaktadir.

Bulgular

Amanitaceae E.-J. Gilbert

Amanita spadicea Pers., Tent. Disp. Meth.
Fung.: 66 (1797) / Kahvekese (Sekil 1)

Sapka koni, ¢an, yarim kire, konveks veya yayvan
ve yaklasik 50-190 mm buyikliginde; yuzeyi islak iken
hafif yapiskan, puriizsiz, agik veya sarimsi kahverengi,
kenari daha acik renkli, iceriye dogru cizgili ve bazen
yariktir. Tepe c¢ikintisi meme ucuna benzer bigimde,
blyUk, genis, yuksek ve ylizeye gére daha koyu renklidir.
Lameller sapa birlesmemis, beyaz veya krem rengi, genis
ve siktir. Eti hafif tath beyaz veya sarimsidir. Sap
silindirik, yukariya dogru daha ince, tabani ortasi ile
hemen hemen ayni geniglikte, genellikle yiziksiz fakat
canakhdir. Ylzeyi geng iken daha acik, olgunlukta beyaz
zemin Uuzerinde toprak rengi, aclk veya sarimsi
kahverengi, yilan derisi veya tavukayadina benzer
pullarla kapli ve yaklasik 70-235 x 10-30 mm’dir. Canak
genellikle kenardan vyarik, blylk, dayaniksiz, yukari
kisimda sapa benzer renkte ve asagida beyazimsi
miselyumla kaphdir. Bazidiyumlar comakgik seklinde, 4
ve bazen de 2 sporlu ve 35-55 x 10-15 pm’dir.
Bazidiyosporlar oval ve 12-16 x 10-14 pm’dir.
Bazidiyumlara komsu hicreler ¢comakgik bigimindedir.
Sapka derisi paralel hiflerden olusmustur. Ulkemizde
gunimiize dedin sadece Dogu Karadeniz Boliminde
saptanmistir. Yaz baslarindan sonbahar sonlarina degin
karigsik  agagh  ormanlarda, ormanlar arasindaki
cimenliklerde ve parklarda tek tek veya gruplar halinde
yetisir.

incelenen drnekler: Tirkiye, Trabzon, Akcaabat,
Hidirnebi yaylasi, 40°57'05.08"K ve 39°26'02.73"D, 1255
m, 01.10.2010, gruplar halinde, ladin-kayin-kizilaga¢
ormani kenarinda, E. Sesli 2969.

Tartisma

Amanita spadicea blyuk friktifikasyon organlari,
meme ucu bicimindeki tepe ¢ikintisi, agik veya sarimsi
kahverengi, 50-190 mm sapkasi, serbest, beyaz veya
krem renkli lamelleri, beyaz zemin tizerinde toprak rengi,
acik veya sarimsi kahverengi, yilan derisi biciminde ve
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70-235 x 10-30 mm sapi, oval ve 12-16 x 10-14 pym
bazidiyosporlari ile yakin akraba tirlerden farkhlik
gOsterir. Koleksiyonumuza benzer renkte fakat farkh bir
tir, Amanita crocea yarimkire veya ¢an bigiminde,
60-120 mm sapka ve daha kiglk bazidiyosporlar ile
(9.7-11.7 x 8.5-10.5) farkhlk gdsterir. Diger bir tdr, A.
lividopallescens yayvan tepe c¢ikintili, turuncumsu gri
sapka, beyazimsi sap ve genis eliptik bazidiyosporlari ile
ornegimizden farklilik gosterir. A. fulva 50-100 mm,
turuncumsu kahverengi sapkaya ve 70-120 x 5-15 mm
sapa sahiptir. A. submembranacea daha kugik (50-80
mm), zeytini veya gri kahverengi sapka, beyazimsi sap ve
comak bicimindeki kenar hucreleri ile yeni kayittan
farklilik gosterir. A. gemmata daha kucik, hafif tepe
cikintili, 50—100 mm ve limon veya yumurta sarisi sapka,
soganli sap, 9-11 x 7-9 pum ve genis eliptik
bazidiyosporlari ile farklihk gosterir. A. rubescens
turuncumsu veya kirmizimsi, 50-150 mm ve zar parcalari
ile kaph sapka, volvasiz sap tabani ve daha kuiguk (8-12
x 5-7 um) ve eliptik bazidiyosporlara sahiptir. Renk

yoninden benzerlik gosteren diger bir farkh tir, A.
battarrae daha kiiglk, yayvan tepe cikintili, sarimsi,
zeytini veya grimsi sapkaya, kirmizimsi veya grimsi
kahverengi sapa ve biraz daha kicik bazidiyosporlara
(9.5-15 x 9-14 pm) sahiptir. Bu calisma ile llkemiz
mikotasinda yer alan Amanita tlrlerinin sayisina katkida
bulunulmustur. Tespit edebildigimiz kadari ile yeni kaydin
besin amagh tiiketiimesi uygun degildir (Breitenbach ve
Kranzlin, 1995; Knudsen ve Vesterholt, 2008; Akata ve
ark., 2014; Anonim, 2021). Bilindigi gibi Amanita grubu
mantarlar 6ldirtci zehirli mantarlar kapsamaktadir ve bu
nedenle daha ayrintili arastiriip Tirkiye’de yayihs
gOsterenlerin  bir butin olarak ortaya ¢ikarilmasi
zehirlenme vakalarinin éntne gecebilmenin ilk adimi
olacaktir.

Tesekkiir

Bu arastirmanin finansmani Trabzon Universitesi
Bilimsel  Arastirma Projeleri Birimince (TAP:
20TAP00123) saglanmistir.
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Sekil 1. Amanita spadicea: a. friktifikasyon organi, b. sapka derisi kesidi, c. lamelden kesit, d. bazidiyosporlar

(6lgek cubuklar: a: 50 mm, b ve ¢: 20 ym, d: 10 ym)
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Oz: Bu galisma, Mugla Sitki Kogman Universitesi Yerleskesindeki makromantarlari tespit
etmek amaciyla yapilmistir. Arastirma alanimiz Mugla ili sinirlari igerisindedir. Bu arastirmada,
2014-2021 yillari arasinda yapilan arazi ¢alismalarinda toplanan 1295 makromantar érneginin
degerlendiriimesiyle 50 familya ve 94 cinse ait 143 makromantar tirl teshis edilmistir.

Anahtar kelimeler: Mugla Sitki Kogman Universitesi, Kamptuis, Makromantarlar, Tiirkiye

Macrofungi Growing in Mugla Sitki Kocman University Campus

Abstract: This investigation was carried out determine macrofungi of Mugla Sitki Kocman
University Campus. Research area is situated in provience of Mugla. In this study, during the
period 2014-2021, by evaluating the collected 1295 macrofungi specimens, 143 species were

identified within 50 families, 94 genera,

Key words: Mugla Sitki Kocman Universty, Campus, Macrofungi, TUrkiye

Giris

Mugla Sitki Kogman Universitesi
faaliyetlerine 1992 yilinda Mugla il merkezine 6 km
uzakliktaki Koétekli mevkiinde bulunan merkez
yerleskede  Dokuz  Eylul Universitesinden
devredilen 168.554 m? lik arazi Uzerinde
bagslamigtir. Kampuls alani Mugla ili sinirlari iginde
olup cografi konum itibariyle 28° 22’ 30” dogu
boylamlari ile 37° 09' 30” kuzey enlemi arasinda
bulunur. 2.300.000 m2? (2.300 dénim) lik bir alani
kapsayan Mugla Universitesi kampisiniin 1.000
dénumluk arazisi kismen kullaniimig olup geriye
kalan 1.300 dénimlik arazi kizilgam ormani (Pinus
brutia. Ten.) ve yesillik alanlari kapsamaktadir
(Ceylan, 2009). Kampis icerisinde Fen Fakdltesi
onlinde yapay bir havuz bulunmaktadir. Ayrica
Kampds icerisinde yagmur suyu toplama havuzu
yapllmaktadir. Kamplste toplam 244.633 m2lik
kapali alan bulunmaktadir (Sekil1).

. . T Shuy
Gioge Fartn :/*"/ » 4 i h'?' i

ekiI 1. Araslrma alaninin harital (‘;é-odglé Earth
Pro” dan uyarlandi, 20.03.2022).
Kampusun Jeolojik Yapisi alanini da igine

alan Mugla polyesi ve gevresinde, MTA tarafindan
hazirlanmis jeoloji haritasina bakildiginda, Permo-
Karbonifer yash sistler, Triyas-Eosen yasl
dolomitik kiregtaslari, Alt-Orta Triyas yasl meta-
kumtasi & meta-konglomera ve Liyas yaslh
kirectasi dolomitler, Alt Miyosen yash
konglomeralar, Ust Miyosen-Pliyosen yasli
konglomera-kumtasi-camurtasi, Kuvaterner yasl
aluvyal yelpaze, yama¢ molozu ve allvyonlar
g6zlenmektedir.
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Permiyen yasl sist (ps), kuvarsit ve kuvars
sist (pq) olarak haritalanan, meta-cakiltasi, sist-
kuvarsit Uste dogru mermerlerden olusan birim,
Aktimur ve dig. (1996) tarafindan Kavaklidere
Grubu adiyla anilmaktadir. (Aktimur ve dig., 1996;
Goktas, 1982).

Literatirde Margal grubu olarak adlandirilan
ve jeoloji haritasinda Orta  Triyas-Liyas
dolomitlerinin (t2j1-9-s), olarak gosterilen birim
icerisinde, Yenikdy gineydogusunda Kampaniyen-
Maastrihtiyen ¢ortli  kiregtaglari, dolomit, fosilli
kirectaslar, flisler ve kirinith ¢okeller ayirtlanmigtir
Aktimur ve dig., 1996; Goktas, 1998).

Jeoloji haritasinda Alt-Orta Triyas kumtasi-
camurtagi-kiregtag! (12-20-k) ve Ust Triyas-Liyas
cakiltagi-kumtasi-camurtag!  (t3j1-18-k) ve Alt
Triyas vyash meta-kumtagi-meta-gakiltasi-meta-
pelit (t1dm) bu olarak ayrilan birimlerin Oren
Grubuna ait birimler oldugu dusunulmektedir
(Aktimur ve dig., 1996; Goktas, 1982). Liyas yasli
dolomitik  kirectasi, pelajik-yaripelajik kirectasi
(Mandalya Formasyonu) Gereme Formasyonu
olarak adlandirilan birim (Aktimur ve dig., 1996)
kampus alaninin  Uzerine kuruldugu birimdir.
Kampds igerisinde, bol kirikli-gatlakli olan birim,
baylkliglu ve tipleri degisken karstik bosluklu
kristalize kiregtasi, dolomitik kiregtaslarindan
olugsmaktadir.

Yukarida listelenen yasli birimler (zerine
uyumsuz olarak gelen Neojen birimleri Akcay
Grubu altinda degerlendirilen Alt Miyosen-
Akitaniyen Kerme Formasyonu (gakiltasi, kumtasi,
¢amurtasi) ile, Mugla Grubu altinda degerlendirilen
Pliyosen yash c¢akiltasi, kumtasi, camurtasi (pl-18-
k) ibaret Yatagan Formasyonu bulunmaktadir
(Goktas, 1982).

Bu birimler Kuvaterner yagsl allvyal yelpaze,
allivyon ve yamacg molozlari ile értilmektedir (Gl
ve dig., 2013, 2015). Kampls alaninda agirlik
olarak kirmizi renkli lateritik topraga
rastlanmaktadir.

Arastirma alanimizin tamami  Akdeniz
Fitocografya bdlgesine girmekte olup, baslica t¢
onemli vejetasyon tipi gorulmektedir. Alandaki
6nem siralarina goére bu vejetasyon tipleri
sunlardir: Orman Vejetasyonu: Bu vejetasyon
yukseltiye ve bakiya goére 620 m’den 800 m'’ye
kadar farkli zonlarda bulunmaktadir. Aga¢ katinin
genel bitkileri Pinus brutia Ten., Cupressus
sempervirens  L.’dir. Maki vejetasyonu: Bu

vejetasyon tipi 600-700 m’ler le kizilgam
ormanlarinin tahribi sonucu lokal alanlarda yayilis
goOstermektedir. Bu katin belirgin bitkileri Juniperus
oxycedrus L. subsp. oxycedrus, Quercus coccifera
L., Cistus creticus L., Pistacia terebinthus L’dir.
Step vejetasyonu: Bu vejetasyon tipi 620 m’ler den
baslayarak alanin en Ust noktasi olan 700 m’lere
kadar c¢ikmaktadir. Bu katin belirgin bitki tirleri
Bromus hordeaceus L. subsp. hordeaceus,
Minuartia hybrida (Vill.) Schischk. subsp. turcica
Mcneill, Phlomis bourgaei Boiss., Cerastium
brachypetalum Pers. subsp. roeseri (Boiss.&
Heldr.) Nyman, Astragalus condensatus Ledeb.,
Centaurea solstitialis L. subsp. solstitialis, C.
cyanus L., Gaglium heldreichi Hal., Scorzonera
cana (C.A.Meyer) Hoffm. var. jacquiniana
(W.Koch) Chamberlain dir (Ceylan, 2009).

Bu bitkilerin haricinde kampuste peyzaj
calismalari kapsaminda dikilen sis bitkileri vardir.
Arastirma alaninda yaygin olarak yetisen ve
makromantarlarin yayilisinda dogrudan etkili olan
agagc ve gali turleri ise; Tilia argentea Desf. ex. DC.
(thlamur), Elaeagnus angustifolia L (igde), Thuja
orientalis L. (mazi), Pinus pinea L. (fistik ¢ami),
Pinus halepensis Mill. (halep ¢ami), Cedrus libani
A.Richard (libnan sediri), Cupressus macrocarpa
Hartw. ex Gord. (limon servi), Cupressus
sempervirens L. (adi servi), Juniperus horizontalis
Moench (yayilici ardig), Ligustrum vulgare L.
(kurtbagri), Olea europaea L. var. europaea
(zeytin), Forsythia intermedia Lynwood. (altin
¢anak), Juglans regia L. (ceviz), Vitis vinifera L.
(asma), Partherociscus quinque Jolia Planch
(amerikan sarmasigl), Mespilus germenica L.
(musmula), Pyracantha coccinea Roemer. (ates
dikeni), Pyrus communis L. (armut), Rosa canina L.
(gul), Cydonia oblanga Mill. (ayva), Amygdalis
communis L. (badem), Malus slyvestris Miller
subsp. orientalis (A.Uglitzkich) Browicz (yaban
elma), Cotoneaster horizontalis Decne. (dag
musmulasi), Cotoneaster salicifolia (J.P. Paulin)
(s6gut yaprakli dag musmulasi), Punica granatum
L. (nar), Vicia faba L. (bakla), Wistaria sinensis
Sweet. (mor salkim), Robinia pseudoacacia L.
(yalanci akasya), Caesalpinia gillesii Wall. (cennet
gicegi), Cercis siliquastrum L. subsp. siliquastrum
(erguvan), Cassia angustifolia Vahl. (sinameki),
Nerium oleander L. (zakkum), Liquidambar
orientalis Mill. (sigla), Rosmarinus officinalis L.
(kusdili, biberiye), Lavandula angustifolia Mill.
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(lavanta), Myrtus communis L. (mersin),
Eucalyptus camaldulensis Dehnh. (6kaliptis),
Ficus carica L. subsp. carica (incir, yemig), Morus
nigra L. (karadut), Acer platanoides L. (¢inar
yaprakli akgaagag), Acer palmatum Thunb. (el
yaprakli akgaagag), Acer negundo L. (isfendan),
Euonimus japonica Luna (Japon taflani),
Pittosporum tobina Nana, (pitos), Ulmus minor Mill.
subsp. minor (karaagag), Yucca filamentosa L.
(avize agaci), Datura stramonium L. (boru cicegi),
Lycopersicum esculentum Miller (domates),
Petunia violacea Lindl (petunya), Lagerstroemia
indica L. (oya ¢icegi), Cerastium tomentosum L.
(farekulagi), Berberis cretica L. (hanim tuzlugu),
Berberis thunbergii DC. (hanim tuzlugu), Ailanthus
altissima Mill. (kokaragag), Viburnum tinus L.
(kartopu), Populus nigra L. (karakavak), Salix
babylonica L. (salkim ségut), Salix caprea L. (kegi
s6gudi), Agave americana L. (sari sabr), Catalpa
bignonioides Walt. (sigara agaci, katalpa), Mirabilis
jalaba L. (aksamsefasi), Gazania rigens (L.)
Gaertn. (Koyun Gozi), Cineraria maritima L. (kdl
calisi), Senecio bicolor (Willd.) Tod. subsp. bicolor
(kanarya otu), Santolina incana Lam. (lavantin),
Lobelia erinus (lobelya-kardinal cicegi),
Antirrhinum  majus L. (aslanagzi), Abelia
grandiflora ‘Edward Goucher (guzellik c¢alisi),
Oenothera biennis L.( esek otu ), Hedera helix L.
(duvar sarmasigi), Carpinus betulus L. (gurgen),
Tamarix africana Poir (ilgin) (Gérk ve Ceylan
2010).

Bu galismanin amaci arastirma alani olarak
segilen Mugla Sitki Kogman Universitesi merkez
kamplsU sinirlari igerisinde ve gevresinde dogal
olarak yetisen makromantar cesitliligini
belirlenmektir. Universite kamplsi dogal bir
ortama kurulmus iken, her gegen glin yerlesim
yerlerinin ve kapali alanlarin artmasi ile bu dogal
ortam ortadan kalkmakta bu da alandaki bitki ve
hayvan cesitliligini buna baglh olarak da mantar
biyocesitliligini direk etkilemektedir. Mugla Sitki
Kogman Universitesi yerleskesinde ilk defa yapilan
bu calisma ile kampiste yetisen mantarlari ve
lokalitelerinin ~ tespit edilmesi ve  Ulkemiz
mikobiyotasina katki saglanmasi amaglanmistir.

Materyal ve Metot

Calismanin materyalini olusturan
makromantar érnekleri 2014-2021 yillar arasinda
Mugla il sinirlari sinirlari igerisinde bulunan Mugla

Ekim(2022)13(2)96/104

Sitki  Kogman Universitesi Kampusi  sinirlari

icerisinden toplanmigtir. Mantar érnekleri genellikle
yagislarin bol oldugu ilkbahar ve sonbahar
aylarinda toplanmistir.  Toplanan  &rneklerin
morfolojik ve etnomikolojik oOzellikleri arazi
calismalari sirasinda not edilerek 6rneklerin
teshisinde veri olarak kullaniimistir. Araziden
laboratuvara tasinan mantar o&rnekleri gerekli
mikolojik  teknikler  uygulanarak  fungaryum
materyali haline getirilmistir.

Arazi ve laboratuvar ¢alismalari sonucunda
elde edilen veriler ilgili literatir (Phillips, 1981;
Moser, 1983; Buczacki, 1989; Bresinsky ve Besl,
1990; Ellis ve Ellis, 1990; Breitenbach ve Kranzlin,
1986, 1991, 1995; 2000; Jordan, 1995; Dahncke,
2004; Jordan, 2004; Kranzlin, 2005) ile
karsilastirilarak Orneklerin teghisleri yapilmistir.
Teshis edilen Ornekler Mugla Sitki Kogman
Universitesi, Fen Fakultesi, Biyoloji Bolimii
Fungaryumunda saklanmaktadir.

Bulgular

Bu galisma Mugla Sitki Kogman Universitesi
Kampust igerisinde dogal olarak yetisen
makromantarlarin  tespit edilmesi amaci ile
yapilmistir. Teshis edilen tiirler Sesli ve ark., (2020)
ve http://indexfungorum.org., veri tabani baz
alinarak sistematik siraya dizilmigtir.

Ascomycota

Discinaceae

1. Gyromitra esculenta Pers. ex Fr.
06.04.2020, Alli 6940.

Elaphomycetaceae
2. Elaphomyces granulatus Fr.
19.11.2021, Alli 7036.

Helvellaceae

3. Dissingia leucomelaena (Pers.) K. Hansen &
X.H. Wang.

06.04.2020, Alli 6943.

4. Helvella acetabulum (L.) Quél.

18.03.2017, Alli 6809.

Morchellaceae

5. Morchella elata Fr.
07.04.2014, Alli 6414.

6. Morchella esculenta (L.) Pers.
06.04.2020, Alll 6942.

7. Morchella eximia Boud.
07.04.2014, Alli 6418.

Otideaceae
8. Otidea concinna (Pers.) Sacc.
16.11.2019, Alli 6834.

98



MANTAR DERGISI/The Journal of Fungus

Ekim(2022)13(2)96/104

Pezizaceae

9. Geoscypha violacea (Pers.) Lambotte
20.03.2019, Alli 6894.

10. Sarcosphaera coronaria (Jacq.) J. Schrét.
06.04.2020 Alli 6941.

11. Peziza depressa Pers.

18.03.2017, Alli 6817.

Pyronemataceae
12. Geopyxis carbonaria (Alb. & Schwein.) Sacc.
20.03.2019, Alli 6893.

Tuberaceae

13. Tuber aestivum (Wulfen) Spreng.
13.04.2018, Alli 6863.

14. Tuber borchii Vittad.

06.04.2020, All 6942.

Basidiomycota

Agaricales

Incertae sedis

15. Baeospora myosura (Fr.) Singer

Cam Kozalagi tzeri 30.11.2017, Alli 6835.

16. Cystoderma amianthinum (Scop.) Fayod
15.10.2019 All 6917.

17. Cyathus olla (Batsch) Pers.

Mese dali Gzeri 23.04.2019, Alli 6904.

18. Cystodermella granulosa (Batsch) Harmaja
15.10.2019 Al 6918.

19. Infundibulicybe geotropa (Bull.) Harmaja
30.11.2017, Alli 6838; 25.12.2020, Alli 7003.

20. Infundibulicybe gibba (Pers.) Harmaja
30.11.2017, Alli 6837.

21. Melanoleuca cognata (Fr.) Konrad & Maubl.
14.11.2021, Al 7035.

22. Melanoleuca stridula (Fr.) Singer
20.12.2021, Alli 7041.

23. Panaeolus ater (J.E. Lange) Kihner &
Romagn.

30.11.2017, Alli 6840.

24. Panaeolus olivaceus F.H. Mgller

17.11.2019 All 6919.

25. Panaeolus semiovatus (Sowerby) S. Lundell
& Nannf.

17.11.2019 Al 6920.

26. Panaeolus subbalteatus (Berk. & Broome)
Sacc.

30.11.2017, Alli 6841.

27. Clitocybe costata Kihner & Romagn.
20.12.2016, Alli 6773.

28. Clitocybe odora (Bull.) P. Kumm.
20.12.2016, Al 6779.

29. Lepista nuda (Bull.) Cooke

25.11.2015, Alli 6749.

30. Rhizocybe vermicularis (Fr.) Vizzini, P.
Alvarado, G. Moreno & Consiglio

20.12.2016 All 6877.

Agaricaceae

31. Agaricus comtulus Fr.

24.10.2018, Alli 6749.

32. Coprinus comatus (O.F. Mull.) Pers.
28.05.2020, Alli 6945.

33. Lepiota clypeolaria (Bull.) P. Kumm.
15.10.2019, Alli 6921.

34. Lepiota erminea (Fr.) P. Kumm.
09.11.2018, Alli 6883.

35. Lepiotaignivolvata Bousset & Joss. ex Joss.
15.10.2019, Alli 6923.

36. Lepiota oreadiformis Velen.

14.11.2014, Alli 6185.

37. Leucoagaricus leucothites (Vittad.) Wasser
15.10.2019, Alli 6927.

38. Macrolepiota excoriata (Schaeff.) Wasser
17.10.2014, Alli 5792.

39. Macrolepiota procera (Scop.) Singer
17.12.2021, Alli 7030.

40. Mycenastrum corium (Guers.) Desv.
10.05.2019, Alli 6905.

41. Tulostoma squamosum (J.F. Gmel.) Pers.
19.12.2020, Alli 7013.

Amanitaceae

42. Amanita caesarea (Scop.) Pers.
25.11.2015, Alli 6748, 16.11.2019, Alli 6931.
43. Amanita pantherina (DC.) Krombh
13.12.2014, Alli 6217.

44. Amanita strobiliformis (Paulet ex Vittad.)
Bertill.

16.11.2019, Alli 6933.

Auriculariaceae

45, Auricularia auricula-judae (Bull.) Quél.
Akgaagacg govdesi Uzeri, 01.11.2018, Alli 6880.
46. Auricularia mesenterica (Dicks.) Pers.
Akcaagac gdvdesi Uzeri, 24.10.2018, Al 6871.

Bankeraceae
47. Hydnellum peckii Banker
23.11.2019, Alli 6927.

Bolbitiaceae
48. Conocybe apala (Fr.) Arnolds
20.12.2016, Al 6771.

Boletaceae

49. Caloboletus calopus (Pers.) Vizzini
18.11.2016, Alli 6763.

50. Hemileccinum impolitum (Fr.) Sutara
18.12.2016, Al 6770

51. Neoboletus erythropus (Pers.) C. Hahn
20.12.2016, All 6766.

Crepidotaceae
52. Crepidotus mollis (Schaeff.) Staude

99



MANTAR DERGISI/The Journal of Fungus

igde agaci gévdesi tizeri, 30.11.2018, Alli 6884.

Diplocystidiaceae
53. Astraeus hygrometricus (Pers.) Morgan
17.12.2021, Alli 7046.

Entolomataceae
54. Entoloma sericeum Quél.
07.11.2021 Al 7034.

Geastraceae
55. Geastrum fimbriatum Fr.
17.10.2014, Alli 5808.

Gloeophyllaceae

56. Gloeophyllum sepiarium (Wulfen) P. Karst.
Kesik Pinus brutia kitagu utzeri, 06.04.2020, Al
6939.

Gomphaceae
57. Ramaria flava (Schaeff.) Quél.
16.11.2019, Alli 6932.

Gomphidiaceae
58. Chroogomphus rutilus (Schaeff.) O.K. Mill.
20.12.2016, Alli 6783.

Hydnaceae
59. Cantharellus cibarius Fr.
20.12.2021, Alli 7047.

Hydnangiaceae

60. Laccaria laccata (Scop.) Cooke
07.11.2021 Alli 7043.

61. Laccaria proxima (Boud.) Pat.
19.11.2021 Alli 7045.

Hygrophoraceae

62. Hygrocybe conica (Schaeff.) P. Kumm.
19.12.2021, Alli 7048.

63. Hygrophorus chrysodon (Batsch) Fr.
20.12.2021, Al 7049.

Hymenochaetaceae

64. Fuscoporia torulosa (Pers.) T. Wagner & M.
Fisch.

Mese agaci gévdesi tzeri, 30.04.2015, Alli 6505.
65. Trichaptum fuscoviolaceum (Ehrenb.)
Ryvarden

Kesik Cam katugi tzeri, 07.12.2020 Alli 7009.
Hymenogastraceae

66. Galerina marginata (Batsch) Kuhner

Yere dismus, cam dallari Gzeri, 20.12.2016, Alli
6765.

67. Galerina patagonica Singer

Cam kutagu Gzeri, 19.12.2021, Al 7050.

68. Hebeloma laterinum (Batsch) Vesterh.
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30.11.2018, Alli 6881.

69. Hebeloma sarcophyllum (Peck) Sacc.
30.11.2018, Alli 6870.

70. Psilocybe coronilla (Bull.) Noordel
07.12.2020 Alli 7011.

Inocybaceae

71. Inocybe geophylla P. Kumm.

20.12.2021, Alli 7042.

72. Inocybe godeyi Gillet

20.12.2016, Alli 6778.

73. Inocybe rufuloides Bon

10.06.2014, Al 5581.

74. Inocybe vaccina Kuhner

20.12.2021, Alli 7042.

75. Inosperma cervicolor (Pers.) Matheny &
Esteve-Rav.

19.11.2021, Al 7039.

76. Pseudosperma rimosum (Bull.) Matheny &
Esteve-Rav

20.12.2021, Al 7039.

Laetiporaceae

77. Laetiporus sulphureus (Bull.) Murrill

Badem agaci gbvdesi Gzeri, 09.11.2018, Alli 6883;
Badem agaci gbvdesi Uzeri 16.11.2019, Alli 6930.
78. Phaeolus schweinitzii (Fr.) Pat.

Cam koku Uzeri, 06.04.2020, Alli 6938.

Lycoperdaceae

79. Lycoperdon lividum Pers.
25.02.2015, Alli 6385.

80. Lycoperdon molle Pers.
20.12.2021, Alli 7040.

81. Lycoperdon perlatum Pers.
04.12.2018, Alli 6888.

Marasmiaceae

82. Marasmius oreades (Bolton) Fr.
20.12.2016, Alli 6769.

83. Marasmius rotula (Scop.) Fr.
17.10.2014All 5783

84. Marasmius wynneae Berk. & Broome
20.12.2016, Alli 6768.

Mycenaceae

85. Mycena epipterygia (Scop.) Gray

Pinus brutia agaci govdesi Uzeri, 30.11.2018, Alli
6885.

86. Mycena pura (Pers.) P. Kumm.

30.11.2018, Alli 6886.

87. Mycenarosea Gramberg

04.12.2018, Alli 6887.

88. Mycena seynii Quél.

Cam kozalagr Uzeri, 18.11.2016, Al 6755;
20.12.2016, Al 6781.

89. Mycena strobilicola J. Favre & Kuhner
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Cam kozalag Gzeri, 20.12.2016, Alli 6782.

Omphalotaceae

90. Gymnopus dryophilus (Bull.) Murril
15.04.2018, Alli 6867.

91. Gymnopus exsculptus (Fr.) Murrill

Pinus brutia govdesi tzeri, 30.11.2018, Alli 6878.
92. Omphalotus illudens (Schwein.) Bresinsky &
Besl.

Mese agdaci gbvdesi Uzeri, 25.08.2020, Alli 6988.

Physalacriaceae

93. Armillaria mellea (Vahl) P. Kumm.
Akgaagac kutiga tzeri, 30.11.2017, Alli 6839.
Pleurotaceae

94. Hohenbuehelia tremula (Schaeff.) Thorn &
G.L. Barron

Cam govdesi Uzeri, 30.11.2018, Alli 6869.

95. Pleurotus ostreatus (Jacq.) P. Kumm.
Kesik kavak gdvdesi Gizeri,17.10.2014, Al 5793.
96. Strobilurus tenacellus (Pers.) Singer

Cam kozalag Gzeri, 24.10.2018, Alli 6875.

Pluteaceae

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

30.11.2018, Alli 6891.

Podoscyphaceae
98. Abortiporus biennis (Bull.) Singer
Zeytin agaci koki Uzeri, 28.11.2021, Alli 7042a.

Polyporaceae

99. Fomes fomentarius (L.) Fr.

Akcaagac govdesi Uzeri, 25.08.2020, Alli 6993.
100. Lentinus tigrinus (Bull.) Fr.

Okaliptus agaci gévdesi Uzeri, 30.09.2017 All
6825.

101. Ganoderma applanatum (Pers.) Pat.

Mese agdaci gbvdesi Uzeri, 25.08.2020, Alli 6989.
102. Trametes versicolor (L.) Lloyd

Soguat agaci gévdesi Uzeri, 16.11.2016, Alli 6568.

Psathyrellaceae

103. Candolleomyces candolleanus (Fr.) D.
Wacht. & A. Melzer

15.10.2014, Alli 5765.

104. Coprinellus disseminatus (Pers.) J.E.
Lange

Sogut agaci gévdesi Uzeri, 18.03.2017, Alli 6807.
105. Coprinellus micaceus (Bull.) Vilgalys,
Hopple & Jacq. Johnson

18.03.2017, Alli 6808.

106. Coprinellus xanthothrix (Romagn.) Vilgalys,
Hopple & Jacq. Johnson

20.11.2014, Alli 6202.

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

26.09.2014, Alli 5609.

108. Coprinopsis picacea (Bull) Redhead,
Vilgalys & Moncalvo

25.10.2014, Alli 5821.

109. Psathyrella prona (Fr.) Gillet

15.10.2014, Alli 5761.

Rhizopogonaceae

110. Rhizopogon luteolus Fr.

20.12.2016, Al 6772.

111. Rhizopogon roseolus (Corda) Th. Fr.
24.10.2014, Alli 5837.

Russulaceae

112. Lactarius chrysophyllus Z. Schaef.
01.11.2018, Alli 6881.

113. Lactarius deterrimus Groger

01.11.2018, Alli 6882.

114. Lactarius deliciosus (L.) Gray

25.10.2014, Alli 5828.

115. Lactarius semisanguifluus R. Heim &
Leclair

01.11.2018, Alli 6889.

116. Russula delica Fr.

01.11.2018, Alli 6890.

117. Russula squalida Peck

17.10.2014, Al 5782.

118. Russulatorulosa Bres.

16.11.2019, Alli 6934.

119. Russula turci Bres.

15.11.2019, Alli 6928.

120.Russula vinosa Lindblad

15.11.2019, Alli 6929.

Schizophyllaceae

121.Schizophyllum commune Fr.

Cam go6vdesi uUzeri, 08.02.2015, Al 6366;
20.12.2016, All 6788; Ihlamur agaci gévdesi Uzeri,
04.04.2019, Al 6896; Elma govdesi Uzeri,
06.04.2020, Alli 6944.

Sclerodermataceae

122.Scleroderma verrucosum (Bull.) Pers.
07.11.2020, Al 7014.

123. Pisolithus arhizus (Scop.) Rauschert
17.11.2016, Al 6751.

Stereaceae
124. Stereum hirsutum (Willd.) Pers.
Mese agaci gévdesi Uzeri, 24.08.2020, Alli 6984.

Strophariaceae

125. Deconica pratensis (P.D. Orton) Noordel.
17.10.2014, Al 5781.

126. Hypholoma acutum (Sacc.) E. Horak
Mese agaci uzeri, 15.10.2019, Alli 6922.

127. Pholiota carbonaria (Fr.) Singer
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Cam agaci kokleri Uzeri, 15.10.2019, Alli 6917.
128. Stropharia aeruginosa (Curtis) Quél.
16.11.2019, Alli 6935.

Suillaceae

129. Suillus bellini (Inzenga) Kuntze
24.10.2018, Alli 6879.

130. Suillus collinitus (Fr.) Kuntze
24.10.2018, Alli 6880.

131. Suillus granulatus (L.) Roussel
24.10.2018, Alli 6875.

Tapinellaceae
132. Tapinella panuoides (Fr.) E.-J. Gilbert
Cam kUtugu uzeri, 19 Aralik 2020, Alli 7008

Thelephoraceae

133. Phellodon niger (Fr.) P. Karst.
20.03.2019, Alli 6895.

134. Thelephora terrestris Ehrh. ex Fr.
01.04.2020, Alli 6936.

Tremellaceae
135. Tremella mesenterica Retz.
Akcaagac dali Uzeri, 04.05.2021, Alli 7016.

Tricholomataceae

136. Tricholoma albobrunneum (Pers.) P.
Kumm.

27.11.2014, All 5842.

137. Tricholoma batschii Gulden

13.12.2014, Alli 6223.

138 Tricholoma caligatum (Viv.) Ricken
25.12.2020, Alli 7014.

139. Tricholoma terreum (Schaeff.) P. Kumm.
18.11.2016, Al 6753; 07.12.2017, Al 6857;
17.12.2021, Alli 7043.

140. Tricholoma triste (Scop.) Quél.

10.12.2014; All 6220.

Tubariaceae

141. Cyclocybe cylindracea (DC.) Vizzini &
Angelini

Kesik kavak govdesi Uizeri,16.11.2019, Alli 6926.
142. Tubaria furfuracea (Pers.) Gillet
04.12.2018, Alli 6886.

143. Tubaria romagnesiana Arnolds

20.12.2016, Alli 6767.

Tartisma

Mugla Sitki Kogman Universitesi merkez
kamplsi yerleskesinde dogal olarak yetisen
makromantarlar Uzerinde yapilan bu ¢alisma ile 50
familyaya ait, 143 makromantar tuirl teshis edilerek
belirlenmistir.

Tespit edilen toplam 143 tiriin 55 'i yenen,
60’1 yenmeyen ve 28’i zehirli olarak belirlenmistir.

Ekim(2022)13(2)96/104

Yenen turler toplam tirlerin %38’ini, yenmeyenler

%42'sini ve zehirli tlirler ise  %?20’sini
olusturmaktadir (Sekil 2).

Tiirlerin yenilebilirlik
durumlari

2. Yenen
3. Zehirli

Sekil 2. Tespit edilen tirlerin yenilebilirlik durumlari

Yenen turlerden; Morchella elata, M.
esculenta, M. eximia, tirleri Mugla ve civarinda
“kuzu gobegi” adi ile Lactarius deliciosus, L.
semisanguifluus tarleri “gintar” adi ile Russula
delica “ak¢intar” adi ile Lepista nuda “mauvi cincile”
adi ile taninir ve sevilerek tiketilirler. Hepsi ¢intar
olarak bilinen Lactarius spp. tirleri sonbahar
aylarinda gerek akademik gerekse idari personel,
bazende disaridan insanlar tarafindan kampls
sinirlari  igerisinde bol miktarda toplanarak
tuketilmektedir. Ayrica yoresel pazarlarda da ¢ok
satilan ve sevilerek yenen ¢intarin 2021 yilinda kg
fiyati yére pazarlarinda ilk ¢iktiginda 250-300 TL’
iken yagiglara bagl olarak miktarinin artmasi ile bu
rakam 50-70 TL ye kadar dustigu tespit edilmistir
Kuzu gébegi olarak bilinen Morchella sp. turleri ise;
ilkbahar aylarinda mantar meraklisi Universite
personeli tarafindan kampus igerisinde toplamak
icin 6gle aralarinda bile aranirken asiri ve bilingsiz
toplanmasi sonucu ¢ok fazla miktarda bulundugu
sdylenemez. Pleurotus ostreatus ise; ‘“kavak
mantari” olarak ¢ok az kisi tarafindan bilinmekte ve
tuketilmektedir.

Literatire go6re zehirli olarak bilinen
(Bresinsky ve Besl 1990) Gyromitra esculenta
bdélgede “kuzugdbedi ebesi”, Sarcosphaera
coronaria ise “canak” yoresel adlari ile taninmakta
ve kampus igerisinde toplanarak iyice pisirildikten
sonra tuketilmektedir. Gyromitra esculenta da
zehirli bilesikler monometilhidrazinlerdir. Cig olarak
yendiginde zehirlenme meydana gelmesinin yani
sira, ascilarda monometilhidrazinin kaynama
noktasinin  dudsidk olmasi  ve  kolaylikla
buharlasmasi  nedeniyle pisirme  sirasinda
kolaylikla zehirlenmeler gelisebilir (Hoelzer, 1993).
Sadece birkac zehirli mantar icin gecerli olan ve
sicaklikla yapisi bozulabilen bir 6zellige sahip bu
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mantarlarin ¢ok iyi kaynatilmasi sonucu zehir
yapisinin bozuldugu ve insanlari zehirlemedigi
dUsundlmekte, diger zehirli mantarlar igin bu
kesinlikle gegerli degildir.

Mugla'’nin merkez ilgesi Mentese ve
Universite kampusu igerisinde dogal mantarlardan
en bol olarak toplanan “gintar” turleri halk
tarafindan c¢ok sevilmekte ve mantardan farkl
olarak nitelendiriimektedir. Yére halkina gore;
‘cintar ayri, mantar ayridir. Cintar yenir ama
mantar yenmez! hatta mantar zehirlidir” seklinde
yaygin bir inanisa sahiptirler. Bu da halkin bélgede
cintar mantari disinda mantar yememesine diger
dogal mantarlara supheli yaklasmasina neden
olmaktadir. Bunun sonucu olarak bdélgemizde ¢ok
fazla mantar zehirlenme vakasi olmamaktadir.
Genel olarak zehirlenme vakalari bdlgeye
digsaridan gelen insanlarin bdyle bir ayrm
yapmadan rastgele dogadan topladiklari mantari
bilingsiz bir sekilde yemesi sonucu
zehirlenmelerine hatta  Olmelerine  neden
olmaktadir (Huddam ve ark., 2021).

Kampus icerisinde belirlenen 143
makromantar icinde en fazla tir iceren familyalar
sirasiyla; Agaricaceae 11, Russulaceae 9,
Psathyrellaceae 7, Inocybaceae 6,
Tricholomataceae, Hymenogastraceae,
Mycenaceae ve Polyporaceae 4’er tir ile temsil
edilmektedir. Bu familya uGyelerinin fazla yayilis
gostermesi 6zellikle bdlgenin iklimsel dzellikleri ve
bitki ortisinden kaynaklandigr dasintlmektedir.
Diger 42 familya ise; 4 ve 4 Uin altinda tiir sayisina
sahiptir.

Tespit  edilen  tirlerin habitat ve
substratlarinin ulkemizde  yapilan benzer

calismalarda belirtilen tirlerle uyum iginde oldugu
gorulmektedir.

Tablo 1'de bu c¢alismada tespit edilen
mantarlar (Mugla Sitki Kogman Universitesi
kamplsi) calisma alanina yakin boélgelerde
yapilan benzer c¢alismalarla karsilastiriimigtir.
Bunlar: Mugla ve tim ilgelerini iceren bir calisma
(Gingor ve ark., 2016), Aydin ve tim ilgelerini
iceren bir calisma (Alll ve ark., 2007), Honaz Dagi-
Denizli (Gezer ve ark., 2007), Kdycegiz-Mugla
(Demirel ve Alli, 2019), Dat¢a Yarimadasi-Mugla
(Twrpan ve ark., 2018) makromantarlari Uzerine
yapilan bir caligmadir. Mugla ili genelinde yapilan
diger calismalar ile c¢evre illerde belirlenen
makromantarlar Uzerine yapilan c¢alismalar ile
Sorensen Benzerlik indeks kullanilarak benzerlik
bakimindan karsilastiriimistir (Southwood, 1978).
Buna gore; makromantarlar agisindan en biylk
benzerlik %42 ile Gungor ve ark. (2016) Mugla ve
tim ilgelerinde tespit ettikleri mantarlarin listesinin
oldugu calisma ile benzerlik gosterirken, en disuk
benzerlik ise %40 ile Tirpan ve ark. (2018) Mugla
ilinin Datca ilcesinde vyapilan makrofungal
calismada tespit edilmistir. Bu benzerlik ve
farkliliklarda c¢alisma alanlarindaki iklim ve bitki
ortistnin  etkili oldugu sdylenebilir. Arastirma
bdlgesi yUzolgimi olarak ¢ok kiguk olmasina
ragmen igerisinde bulunan dogal orman
formasyonu acisindan zengin olmasi sebebiyle
yakin bdlgelerle karsilastirildiginda kugukligine
ragmen makromantar ¢esitliligi bakimindan
oldukga zengin oldugu sdylenebilir. Bu ¢alisma ile
Mugla Sitki Kogman Universitesi kampiisiin de
yetisen makromantarlar belirlenerek, Mugla ve
Tarkiye makromantarlarina katki saglanmaya
cahisiimigtir.

Tablo 1. Belirlenen tlrlerin arastirma yoéresine yakin boélgelerde yapilmis olan ¢alismalarla benzerlik durumu

Calisma Adi Toplam takson sayisi Benzer tiir sayisi Benzerlik orani (%)
Mugla ve tiim ilgeleri 211 76 0.42
(Gungo6r ve ark. 2016)

Aydin ve tum ilgeleri 296 75 0.40
(Alli ve ark. 2007)

Honaz Dagi-Denizli 109 48 0.38
(Gezer ve ark. 2007)

Koycegiz-Mugla 125 a7 0.35
(Demirel ve Alli 2019)

Datca Yarimadasi-

Mugla (Tirpan ve ark. 99 39 0.32
2018)

Serensen-Dice Benzerlik Indeksi (Bs): 2C/A+B. A: A alanindaki takson sayisi, B: B alanindaki takson
sayisl, C: A ve B alanlarindaki ortak takson sayisi (Southwood 1978).
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Abstract: Twenty-two element contents were analyzed by ICP-AES equipment in five wild
Agaricus and Agrocybe taxa [Agaricus bresadolanus Bohus, A. sylvicola (Vittad.) Peck, A.
xanthodermus Genev., Agrocybe paludosa (J.E. Lange) Kiihner & Romagn. ex Bon and Agrocybe
praecox (Pers.) Fayod] from Samanl Mountains of Tirkiye. The element uptake was observed at
the different levels in each Agaricus and Agrocybe species. The highest Pb and P concentrations
were determined as 16.74 mg/kg and 1.501 mg/kg in A. sylvicola and A. bresadolanus
respectively. Ag, Hg, and P concentrations were determined as 30685 pg/kg, 59781 ug/kg, and
501 mg/kg in A. bresadolanus respectively. A. sylvicola has the highest Ni, Cu, and Mn
concentrations as 37.1, 43.63 and 1476 mg/kg respectively, whereas A. praecox has the highest
Mo, Ni and P at 0.54 mg/kg, 10.20 mg/kg, and 27.9% respectively. A. paludosa has the highest
Zn, Cd, and Ba concentrations of 336.8, 2.26, and 571.5 mg/kg. The highest K concentration was
found in A. xanthodermus with 5.31 mg/kg.

According to WHO and FAO criteria, there is no important risk for the element uptake for
human health if these species would be consumed. Additionally, some radioactive metals were
found in mushroom species such as Sr, V, Th, Sc, Ga, and U. People should be careful against
radioactive pollution if they consume mushrooms naturally.

Key words: Agaricus, Agrocybe, ICP-AES, element uptake, radioactivity, Turkiye.

Samanl Daglan’'nda (Turkiye) Yetigsen Agaricus ve Agrocybe Turlerinin
Metal ve Radyoaktif Element Alimi

Oz: Turkiye'nin Samanli Daglarinda yetisen bes dogal Agaricus ve Agrocybe taksonunda
[Agaricus bresadolanus Bohus, A. sylvicola (Vittad.) Peck, A. xanthodermus Genev., Agrocybe
paludosa (J.E. Lange) Kihner & Romagn. ex Bon ve Agrocybe praecox (Pers.) Fayod] ICP-AES
metodu ile yirmi iki element igerigi analiz edilmistir. Agaricus ve Agrocybe tirlerinin her birinde
farkli seviyelerde element alimi gézlemlendi. En yliksek Pb ve P konsantrasyonlari sirasiyla A.
sylvicola ve A. bresadolanus'ta 16.74 mg/kg ve 1.501 mg/kg olarak belirlendi. A. bresadolanus'ta
Ag, Hg ve P konsantrasyonlari sirasiyla 30685 ug/kg, 59781 pg/kg ve 501 mg/kg olarak belirlendi.
A. sylvicola sirasiyla 37.1, 43.63 ve 1476 mg/kg ile en yuksek Ni, Cu ve Mn konsantrasyonlarina
sahipken, A. praecox 0.54 mg/kg, 10.20 mg/kg ve %27.9 ile en yuksek Mo, Ni ve P
konsantrasyonlarina sahiptir. A. paludosa 336.8, 2.26 ve 571.5 mg/kg ile en yiksek Zn, Cd ve Ba
konsantrasyonlarina sahiptir. En yiksek K konsantrasyonu 5.31 mg/kg ile A. xanthodermus'da
bulunmustur.

WHO ve FAOQ kriterlerine gore bu turlerin tiketilmesi durumunda element alimi igin insan
saghgr agisindan énemli bir risk bulunmamaktadir. Ayrica Sr, V, Th, Sc, Ga ve U gibi baz
radyoaktif metaller mantar tiirlerinde bulunmustur. insanlar, mantarlari dogal yollarla tiiketirken
radyoaktif kirlilige karsi dikkatli olmalidir.

Anahtar kelimeler: Agaricus, Agrocybe, ICP-AES, element alimi, radyoaktivite, Tirkiye.
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Introduction

People have used macrofungi as food or
treatments for some diseases for centuries. They can
grow spontaneously in nature, and some species can be
cultured. Naturally, grown species can be classified as
poisonous, edible, or inedible. Toxins of the poisonous
mushrooms can damage the intestine, the lungs, and the
central nervous system (Seeger and Stijve, 1980). Edible
macrofungi species have important vitamins and mineral
substances for human health. While 92 % of the fresh
mushrooms have water, 8 % of the remaining portion of
them contains protein, fat, carbohydrate, vitamins,
calcium, phosphorus, potassium, iron, copper, fiber, ash,
etc (Matilla et al., 2002).

Macrofungal species are also a rich mineral
resource. Especially, mushrooms can accumulate some
essential minerals, and they can be beneficial for people
with mineral deficiency. Minerals are grouped as macro
(calcium, phosphorus, potassium, sulfur, chlorine,
sodium, and magnesium) and micro minerals (iron,
manganese, cobalt, copper, zinc, molybdenum,
vanadium, chromium, tin, fluorine, silicon, selenium, and
iodine). Micro mineral amounts in living organisms are
extremely low due to the presence of trace elements.
Despite iron, manganese, cobalt, copper, zinc,
molybdenum, vanadium, chromium and tin are metals
fluorine, silicon, selenium, and iodine are non-metals.
Elements that have been classified as essential,
beneficial, or detrimental are necessary for the survival
and health of animals and humans (Dogan et al., 2006).
Mushrooms are valuable health diets and have low in
calories, and high in vegetable proteins, iron, zinc, chitin,
fiber, vitamins, and minerals (Demirbag, 2001). The
contents of mushrooms range from crude protein 3.6-39.9
(% DM), crude fat content 0.5-6.3 (% DM), and
carbohydrate 39-91 (% DM) (Vetter, 2019). Numerous
data on the contents of major elements, and especially
trace elements have been available in the literature
(Kala¢ 2010; Kalag, 2012).

Wild-growing mushroom consumption is preferred
over cultivated species in many central and Eastern
Europe countries. Collection of the mushroom in nature
has recently become a highly valued recreational activity
in these countries as a lasting part of cultural heritage
(Kalag, 2010). Mushrooms have also been picked up in
Turkiye's forests [especially Fagus orientalis Lipsky.
(Dogu kayini), Carpinus betulus L. (Glrgen), Castanea

sativa Mill. (Kestane), Abies spp. (Goknar), Quercus spp.
(Mese), and Pinus spp. (Cam) forests from Marmara
Region]. When collecting mushrooms from nature,
attention should be paid to the metal contents and the
mushrooms collected from contaminated areas should
not be consumed. Some authors have reviewed the
literature about the heavy metal concentration in
mushrooms and have presented few data about the metal
concentration in mushrooms from Agaricus genera
(Tuzen et al., 1998; Michelot et al., 1998; Kala¢ and
Svoboda, 2000; Cocchia et al., 2006; Tuzen et al., 2007;
Melgar et al., 2009) and Agrocybe (Tizen et al., 1998;
Michelot et al., 1998; Kala¢ and Svoboda, 2000; Melgar
et al., 2009). Although naturally grown mushrooms are
consumed a lot in the research area, there is no study on
the element contents. The main purpose of this study is
to determine the harmful or beneficial aspects of some of
the mushrooms in the region by doing an element
analysis.

Material and Metod

Mushrooms were collected from the Samanli
Mountains, which are located on the northwest side of
Tlrkiye. To identify the samples, the habitat and
morphological characteristics of the mushrooms in the
localities were noted and photographed. The spore prints
of mushroom samples were obtained and spore
measurements were determined in the laboratory. Some
reagents such as Melzer's reagent, 5% KOH, HNO3,
Aniline, etc were used as chemical substances. Samples
were identified by using reference books (Moser 1983,
Breitenbach & Kranzlin 2000). A voucher sample for each
species is kept at Selcuk University, Mushroom
Application and Research Centre, Konya/T Urkiye.

Identified samples were cleaned, and cut into
slices, and the samples were washed with deionized
water. Each sample was dried at 50°C overnight and
crushed in a mortar and pestle. Digestion of mushroom
samples was performed using an oxi-acidic mixture of
HNO3: H2SO4: H202 (4: 1 : 1: 12 mL for 2 to 4-g sample)
and heating at 75°C for 3 h. After cooling, 20 mL of
deionized water was added and the digest was again
heated up to 150°C for 4 h and brought to a volume of 25
mL with deionized water. The metal content of the
mushroom samples was determined by ICP-AES (Varian
Vista Ax Model). The equipment automatically yielded
triplicates for each sample, averaged the data, and
calculated the relative standard deviations.

Localities, habitat, and collection numbers of the
species are given in Figure 1 and Table 1.

In addition, the Turkish names of the species are
given in Table 1 according to Sesli et al. (2020).
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Figure 1. The localities in the study area.

Table 1. The localities and habitats of the mushroom samples.

Locality | Taxa and Province District Location Habitat Coordinate | Altitude
No Turkish
names)
A. sylvicola Sakarya Geyve Simsirlik bogazi IAbies nordmanniana subsp. 40°30'55N- 1250m
Boylu Kizil) bornmuelleriana and Buxus sempervirens|30°33'54E
93 forest
A. sylvicola Sakarya Geyve Simsirlik bogazi A. nordmanniana subsp. 40°30'55N- 1250m
120 Boylu Kizil) bornmuelleriana, B. sempervirens forest [30°33'54E
A. bresadolanus {Sakarya Akyazi Soguksu A. nordmanniana subsp. 40°39'06N- 930m
22 Halkalikizil) bornmuelleriana forest 030°43'37E
A. xanthodermus [Kocaeli Yuvacik  [inénii plateau A. nordmanniana subsp. 40°34'12N-
117 Agdulu kizil) bornmuelleriana, Quercus sp. forest 030°00'17E 1065m
.. A. nordmanniana subsp. ot ~
/r\n. erf;lilij(;josa (Yag Sakarya Geyve szﬁgfrul);t;ﬁ:’ e bornmuelleriana, Carpinus orientalis, F. ggo?:g jgg‘E 1150m
107 9 orientalis, B. sempervirens forest
. IA. nordmanniana subsp. bornmuelleriana \
/A. paludosa (Yas Karagol plateau, - . ; . "40°30'17N-
) Sakarya Geyve . C. orientalis, F. orientalis, B. IO 1150m
b6 metelik) Mahdumlar village Sempervirens forest 030°34'39E
/A. paludosa (Yas . . . . 40°35'49N-
s metelik) Sakarya Geyve Acielma F. orientalis, C. orientalis forest 030°10'60E [L060m
Altioluk plateau, o )
A\. praecox ..., [Kocaeli Suadiye  [Kuzuyayla, in national |F. orientalis forest A0 ?:7 2,8N 1325m
161 Bahar meteligi) ark 030°07'06E
IA. praecox . A. nordmanniana subsp. bornmuelleriana 40°39'03N-
k3 Bahar meteligi) Sakarya Akyazi Dokurcun, Dikmentepe Forest 030°53'28E 1350m
Results

Element concentrations of the species (Agaricus
bresadolanus, A. sylvicola, A. xanthodermus, Agrocybe
paludosa, and A. praecox) are given in Table 2.
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Table 2. The element content of mushroom taxa in the research area (n=3, S.D. was not presented in the table).

mg/kg mg/kg mg/kg % mg/kg ua/kg mg/kg mg/kg mg/kg mg/kg
Locality
No Taxa Cd Pb Ni Fe Zn Ag Co Cu Mo As
93 A. sylvicola 0.23 3.73 37.1 0.165 171.8 298 0.87 13.54 0.33 1.3
120 A.sylvicola 1.63 16.74 20.1 1.034 174.5 31 7.49 43.63 0.31 5.0
A.
22 bresadolanus 0.45 1.26 10.2 0.205 90.5 30685 1.03 41.65 0.25 3.2
A.
117 xanthodermus | 0.18 2.08 3.1 0.046 47.7 95 0.31 5.08 0.25 0.4
107 A. paludosa 141 1.18 8.4 0.090 336.8 53 0.43 17.51 0.11 405.4
26 A. paludosa 0.22 0.81 4.3 0.025 68.4 2838 0.25 19.30 0.13 6.4
88 A. paludosa 2.26 1.08 27.3 0.223 73.9 27868 1.93 72.31 0.12 05
161 A.praecox 1.27 12.40 10.5 1.319 61.9 236 10.20 32.67 0.54 3.9
33 A. praecox 0.18 36.61 1.80 58.8 68 21.1 0.87 338 0.153 1.6
mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg % % % mg/kg
Locality
No Taxa Th Sr Sb Bi Mn K S Ca P \
93 A. sylvicola 0.19 117 0.09 0.03 77 2.27 0.12 0.34 0707 |3
120 A.sylvicola 1.17 125 0.36 0.24 1476 3.22 0.12 0.47 0.311 22
A.
22 bresadolanus 0.04 2.1 0.03 <0.02 135 5.14 0.36 0.06 1.501 4
A.
117 xanthodermus | 0.11 2.1 0.03 <0.02 163 531 0.08 0.05 0.490 3
107 A. paludosa 0.16 2.8 <0.02 0.03 50 3.11 0.18 0.12 0.403 <2
26 A. paludosa 0.02 1.9 <0.02 <0.02 67 2.74 0.14 0.07 0.430 <2
88 A. paludosa 0.05 9.4 0.04 <0.02 126 4.10 0.45 0.11 0.594 7
161 A.praecox 2.20 7.3 0.27 0.09 889 2.21 0.08 0.18 0.325 28
33 A. praecox 0.17 5.2 0.17 <0.02 - 2.74 0.26 0.17 0.745 <2
mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg % % mg/kg ug/kg
Locality
No Taxa La Cr Mg Ba Ti B Al Na U Au
93 A. sylvicola 0.76 4.3 0.104 25.7 47 8 0.10 0.004 0.25 <0.2
120 A.sylvicola 10.01 19.1 0.282 91.9 120 3 1.02 0.004 0.20 4.0
A.
22 bresadolanus 0.28 2.4 0.174 6.0 23 2 0.19 0.026 0.02 3.0
A.
117 xanthodermus | 0.31 6.1 0.138 7.3 19 4 0.05 0.006 0.06 <0.2
107 A. paludosa 0.56 25 0.093 30.1 17 2 0.07 0.007 0.02 <0.2
26 A. paludosa 0.10 3.2 0.092 17.0 3 4 0.02 0.014 <0.01 2.0
88 A. paludosa 0.25 6.7 0.139 5715 95 <1l 0.13 0.002 0.01 0.2
161 A.praecox 5.41 27.9 0.130 43.0 115 3 0.93 0.003 0.47 1.8
33 A. praecox 0.45 6.0 0.163 46.4 8 5 0.09 0.011 0.02 0.3
mg/kg mg/kg mg/kg ug/kg mg/kg mg/kg mg/kg
Locality
No Taxa W Sc Tl Hg Se Te Ga
93 A. sylvicola 0.1 0.4 0.04 64 0.4 <0.02 0.4
120 A.sylvicola <0.1 2.6 0.11 70 0.3 0.14 2.2
A.
22 bresadolanus <0.1 0.4 0.08 5978 7.5 <0.02 0.5
A.
117 xanthodermus | <0.1 0.3 0.34 197 0.1 0.06 0.2
107 A. paludosa <0.1 0.3 0.03 28 0.2 <0.02 0.2
26 A. paludosa <0.1 0.2 <0.02 778 4.7 <0.02 <0.1
88 A. paludosa <0.1 0.8 <0.02 519 0.8 <0.02 0.4
161 A.praecox 0.1 2.7 0.10 626 1.1 <0.02 2.8
33 A. praecox <0.1 0.3 <0.02 128 0.1 <0.02 0.3

Discussions

According to Table 2, the highest element
concentrations (14 different elements) was observed on
Agaricus sylvicola, these elements are Ni with 37.1
mg/kg, Cu with 43.63 mg/kg, Sr with 12.5 mg/kg, Sb with

0.36 mg/kg, Bi with 0.24 mg/kg, M with 1476 mg/kg, Ca
with 0.47 %, La with 10.01 mg/kg, Mg with 0.282 mg/kg,
Tiwith 120 mg/kg, B with 8 mg/kg, Al with 1.02 %, Au with
4 pg/kg and Te with 0.14 Mg/kg. Second is Agrocybe
praecox with 10 elements, they are Pb with 36.61 mg/kg,
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Fe with 1.319 %, Co with 10.20 mg/kg, Mo with 0.54

mg/kg, Th with 2.20 mg/kg, V with 28 mg/kg, Cr with 27.9
mg/kg, U with 0.47 mg/kg, Sc with 2.7 mg/kg, Ga with 2.8
mg/kg. The third are Agaricus bresadolianus and
Agrocybe paludosa with 5 elements for each. These
elements are Ag with 30685 pg/kg, P with 1.501%, Na
with 0.026%, Hg with 5978 pg/kg, Se with 7.5 mg/kg for
Agaricus bresadolianus; Cd with 2.26 mg/kg, Zn with
336.8 mg/kg, As with 405.4 mg/kg, S with 0.45 %, Ba with
571.5 mg/kg for Agrocybe paludosa. Last, Agaricus
xanthodermus has the two highest elements; they are K
with 5.31 mg/kg and Tl with 0.34 mg/kg.

The highest Ni was observed as 37.1 mg/kg in A.
sylvicola. There is evidence that nickel is an essential
trace element in several animal species, plants, and
prokaryotic organisms. Nickel appears to be essential for
humans, although no data are available concerning nickel
deficiency. Allergic skin reactions are the most common
health effect of nickel, affecting about 2% of the male and
11% of the female population. Nickel content in consumer
products, possibly in food and water is critical for the
dermatological effect. The respiratory tract is also a target
organ for allergic manifestations of occupational nickel
exposure. Work-related exposure in the nickel-refining
industry has been documented to cause an increased risk
of lung and nasal cancers. Inhalation of a mixture of
oxidic, sulfidic, and soluble nickel compounds at higher
than 0.5 mg/m3® concentrations, which is often
considerably higher, for many years has been reported.
(Anonymous, 1990).

Foods normally are the major source of Cd intake.
Available data indicate that the current intake of cadmium
from the foods is most commonly 10-35 pg/d (WHO,
2000). The bioavailability of Cd can be markedly affected
by nutritional factors. Low iron status, as determined in
serum ferritin levels that are prevalent among women,
increases the uptake of cadmium from the gastrointestinal
tract. Besides, if Cd binds to phytates, metallothionein,
and other proteins, the bioavailability of Cd from some
grains, seeds, and foods may be reduced. Usually,
people cannot get enough cadmium from water and food
sources. Although water is not a major contributor to Cd
intake for most individuals, elevated natural Cd levels in
water can occur, and resultant Cd intakes can be as high
as the dietary contribution. Estimates of mean Cd intake
from national food surveys and total diet studies generally
ranged from 0.1 to 0.5 pg/kg body weight per day. The
estimates derived from the WHO regional diets, based on
food balance sheets, range from 0.35 to 0.63 pg/kg body
weight per day (WHO, 2000). Estimates of Cd intake
(ug/kg body weight per day, assuming a body weight of
60 kg) in the WHO GEMS/Food regional diets for
mushrooms is 0.001 (in Europe) and 0 (Middle East, Far
East, Africa, and Latin America) (WHO, 2000). The WHO
mentions maximum permissible levels in raw plant
materials for cadmium as 0.30 mg/kg. The Cd
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concentrations were observed as 2.26 mg/kg in Agrocybe
paludosa. This is higher than limit values when we
compare with WHO data. Nevertheless, there are some
similar data for the macrofungi; the highest Cd
concentration among Agrocybe taxa was reported as 3.35
mg/kg in A. praecox (Michelot et al., 1998). Among
Agaricus taxa, the highest Cd value was reported in A.
bresadolianus (Michelot et al., 1998).

Pb has no beneficial role in human metabolism,
producing progressive toxicity. Pb is the most toxic heavy
metal, and the inorganic forms are absorbed through
ingestion by water and food, and inhalation. An especially
serious effect of lead toxicity is its teratogenic effect. Pb
poisoning also causes inhibition of the synthesis of
hemoglobin  dysfunctions in the kidneys, joints,
reproductive system, cardiovascular system, and chronic
damage to the nervous system (Duruibe et al., 2007). The
EU maximum permitted level for lead in cultivated
mushrooms is 0.3 mg/kg wet weight (European
Commission, 2001). Pb was determined as 36.31 mg/kg
in A. praecox and this level is high according to the EU
level.

Iron is the most commonly used element with 4.2%
in plants, animals, and people after aluminum. Although it
is normally in an insoluble form, it can be a soluble form
of iron by many natural reactions and contaminate
groundwater (Gray, 1996). The tolerable value is 50-100
mg/kg daily amount in normal people. The lethal dose for
an adult human is 100 grams (WHO-FAO, 1996). Fe was
determined from some mushrooms in Tirkiye by different
researchers and it was found as; 341.98+2.58 mg/kg in
Tricholoma terreum, 84.51 +5.73 mg/kg in Coprinus
micaceus, 451.3+4.8 mg/kg in cultured Pleurotus
ostreatus and 57.1+1.1 mg/kg in naturel P. ostreatus, and
264.57 £17.27 mg/kg in Morchella esculenta (Akgul et al.,
2016; Sevindik et al., 2016; Eraslan et al., 2021). There is
no risk in terms of the highest iron content (1.319%)
determined in A. praecox.

90% of zinc in the soil is stored in plants. Zinc is an
essential mineral for the organism. Zinc has roles in
carbohydrate, protein, lipid, nucleic acid, HEM synthesis,
gene  expression, reproduction, growth, and
embryogenesis. It also plays a critical role in the structural
and functional integrity of the cells (Belgemen and Akar,
2004). The maximum daily dose in the US is 15 mg/kg for
adult men and 12 mg/kg for women (WHO-FAO, 1996).
The Zn in A. bresadolianus was determined as 336.8
mg/kg and this amount is higher than the literature.
Similar results have been obtained in previous studies.
These are 107.11+7.82 mg/kg in Tricholoma terreum,
51.01+7.42 mg/kg in Coprinus micaceus, 134.9+2.1
mg/kg in cultured Pleurotus ostreatus and 45.9+0.9 mg/kg
in naturel P. ostreatus (Akgul et al., 2016; Sevindik et al.,
2016). Nevertheless, Zn was found in more lees than the
other species with a value of 7.82 +0.34 in Morchella
esculenta (Eraslan et al., 2021).
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According to WHO, EU standards, and the

regulation issued by the Ministry of Health in 2005, the
drinking water Hg limit is 1 ppb (Ww!1). Airborne particles
exceeding 10 mg/m3 are dangerous for health. Chemical
pneumonia may occur at concentrations above 1 mg/ms3.
The maximum amount of mercury that can be found in
foods was determined as 0.05 mg/kg by FAO/WHO. The
weekly tolerable amount (PTWI) according to WHO
standard is 0.0016 mg/kg (WHO-FAO 1996). The highest
mercury value in A. paludosa is 5978 ug/kg and there is
no health risk.

Although the average Al content in healthy human
tissues in the UK is less than 0.5 ug/g, it is observed as
high as 2.6 pg/g in the liver, 18.2 ug/g in the lung, 32.5
Mg/g in the lymph nodes and 73.4 ug/g in the bones (WHO
1989; WHO-FAO, 1996). Naturally, occurring aluminum,
as well as aluminum salts used as coagulants in drinking
water treatment, are the primary sources of aluminum in
drinking water. The presence of aluminum at
concentrations over 0.1-0.2 mg/L often leads to
consumer complaints because of the deposition of
aluminum hydroxide floc and the exacerbation of
discoloration of water by iron (WHO 2017). Al was
determined as 1.02 % in A. sylvicola, this level is
tolerable.

Besides, some radioactive metals such as Sr, V,
Th, Sc, Ga, and U were observed in mushroom species.
Overall, radioactive uptake of A. praecox is higher than
other species with the rates of 28 mg/kg for V, 2.20 mg/kg
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for Th, 2.7 mg/kg, for Sc, 2.8 mg/kg for Ga, and 0.47

mg/kg for U. Sr (12.5 mg/kg) was only found more in
Agaricus sylvicola. Radionuclides are naturally present in
the environment. They may also enter the environment
because of human activities. Natural sources of radiation
are responsible for the large majority of radiation
exposure (greater than 98%), excluding medical
exposure. Additional exposure can result from human
activities associated with radioactive materials (Health
Canada, 2009). Guidance levels for common natural and
artificial radionuclides are 10 Bq/lI (Uranium-238), 1 Bq/l
(Uranium-234), 1 Bqg/l (Thorium-230). The provisional
guideline value for the total content of uranium in drinking
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predominant compared with its radiological toxicity
(WHO, 2017). Samanh Mountains are very close to
industrial areas in Kocaeli and Sakarya regions.
Therefore, the risk of chemical, biological and radioactive
contamination is very high in regions close to industrial
zones.

People should be careful about radioactive and
heavy metal pollution when they consume mushrooms
naturally.
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Abstract: Phellinus species are in the classification of valuable mushrooms among
medicinal mushrooms and have been the source of traditional medicine for centuries. In this
study, the hexane (PPH), methanol (PPM) and water (PPW) extracts, fractions and isolated
compounds from Porodaedalea pini (Camkavi mantari) were screened for their cytotoxic effects
on PC3 (prostate cancer) and 3T3 (murine fibroblast) cell lines by MTT assay. PPH was found to
have moderate cytotoxicity on PC3 cell with the I1Cso values of 33.84+0.01 pg/mL. The fatty acid
profile of PPH was identified by GC-FID (gas chromatography-flame ionization dedector) and GC-
MS (gas chromatography-mass spectrometry) and the main fatty acids were recorded as palmitic
(41.40+0.03%), linoleic (21.53+0.01%), oleic (12.06+0.01%), and stearic (8.20+0.01%) acids.
PPM and PPW were fractioned by using liquid-liquid extractions. Among all fractions, the 2-
butanol fraction of the methanol extract (PPM-B) indicated the best cytotoxicity on PC3 and 3T3
cell lines. Also, among the isolated compounds (dioctyl phthalate (1), ergosterol peroxide (2) and
pinoresinol (3)) from PPM, ergosterol peroxide (2) was found as moderate cytotoxic on PC3 with
the ICso value of 95.47+1.01 pg/mL. This study, in which the effect of P. pini on PC3 cell was
examined for the first time, proved its medicinal importance by revealing the cytotoxic properties
of the species.
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Porodaedalea pini Mantarinin Prostat Kanseri Uzerindeki Sitotoksik
Etkisinin Degerlendirilmesi

Oz: Phellinus tlrleri sifall mantarlar arasindaki degerli mantarlar sinifinda yer almaktadir
ve yuzylillardir geleneksel tibbin kaynagdi olmustur. Bu ¢alismada, Porodaedalea pini (Camkavi
mantari)'den elde edilen hekzan (PPH), metanol (PPM) ve su (PPW) ekstrelerinin,
fraksiyonlarinin ve izole edilmis bilesiklerin PC3 (prostat kanseri) ve 3T3 (fare fibroblast) hiicre
hatlari Gzerindeki sitotoksik etkileri MTT testi kullanilarak taranmistir. PPH’in 33.84+0.01 pug/mL
olan ICsp degeri ile PC3 lizerinde orta derecede sitotoksisiteye sahip oldugu bulunmustur. PPH’in
yag asidi profili GC-FID (gaz kromatografisi-alev iyonizasyon dedektéril) ve GC-MS (gaz
kromatografisi-kitle spektrometresi) ile belirlenmis ve major yag asitleri palmitik (%41.40+0.03),
linoleik (%621.53+0.01), oleik (%12.06+0.01) ve stearik (%8.20+£0.01) asit olarak kaydedilmistir.
PPM ve PPW ekstreleri, sivi-sivi ekstraksiyon teknigi kullanilarak fraksiyonlandiriimistir. Tim
fraksiyonlar arasinda metanol ekstresinden elde edilen 2-bitanol fraksiyonu (PPM-B) PC3 ve 3T3
hicre hatlarinda en iyi sitotoksisiteyi gostermistir. Ayrica, PPM’den izole edilen bilesiklerden
(dioktil ftalat (1), ergosterol peroksit (2) ve pinoresinol (3)), ergosterol peroksit (2) 95.47+1.01
pg/mL olan ICso degeri ile PC3 hiicre hattinda orta derecede sitotoksik olarak bulunmustur. P.
pini'nin prostat kanseri Gizerindeki etkisinin ilk kez incelendigi bu galismada, tirin sitotoksik
Ozellikleri ortaya g¢ikartilarak tibbi 6nemi kanitlanmistir.

Anahtar Kelimeler: Porodaedalea pini, Prostat kanseri, Ekstre, Yag asidi, izolasyon
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Introduction

Cancer still maintains its importance as the leading
cause of death worldwide. Factors such as morbidity,
poor prognosis, recurrence and survival rate of the
disease are encountered as challenges in traditional non-
surgical treatment procedures such as radiotherapy and
chemotherapy (Zhang et al., 2020). Survival in cancer
patients, especially in advanced phases, remains at low
levels in proportion to factors such as high toxicity, drug
resistance and other long-term side effects. Therefore,
the tendency of scientists to search for more effective
approaches and discover novel anticancer drugs in this
direction has gained momentum (Tilaoui et al., 2021).

Prostate cancer is the second most common
cancer in men, especially affecting older men: more than
80% of cases are diagnosed after age 65 (Daniyal et al.,
2014). Studies based on the number of new cases rank
prostate cancer as the sixth most prevalent cancer in the
world. It is registered as the most common type of cancer
in men in North America, parts of Africa and Europe, and
as the second leading cause of cancer death in men in
the United States (Gronberg, 2003; Hsing and
Chokkalingam, 2006). However, only 10% of men with
prostate cancer die from the disease. This is the paradox
of prostate cancer: at autopsy of men aged 70-79,
prostate cancer is 39%, increasing to 43% by age 80.
Identified risk probabilities of prostate cancer are race,
age, and positive family history. Other risk factors such as
hormones, occupation, dietary factors, obesity, physical
activity, sexual activity, smoking, genetic susceptibility
and vasectomy have also been connected with prostate
cancer risk, but their role in the aetiology remains unclear.
It is estimated that 42% of prostate cancer risk is due to
genetic influences, including individual and combined
effects of rare, highly penetrant genes, more commonly
poorly penetrating genes, and genes acting in concert
with each other. Prostate cancer pathogenesis probably
involves interaction between environmental and genetic
factors (Hsing and Chokkalingam, 2006; Rawla, 2019).

Nature has been a significant source of inspiration
for medicine since ancient times. Nature produces a wide
variety of biologically active constituents with amazing
therapeutic potential as well as resources related to
cancer treatment (Majolo et al., 2019). The fact that
natural products dominate a wide range of traditional and
folk medicine applications in the treatment of many
diseases and are the source of several compounds
commonly used in cancer chemotherapy has generally
allowed them to lead to potential new compounds. First-
generation chemotherapeutics are more active against
rapidly proliferating cancer cells, as well as act on
therapeutic interactions that are not specific to cancer.
This treatment causes a variety of harmful side effects
that can have consequences in anticancer chemotherapy,
from overdose to patient death. Newer methods for
cancer treatment include targeted therapies that are
specific to the properties of cancer and cause harmless

or minimal damage to healthy tissues (Hanahan and
Weinberg, 2011). Therefore, the search for compounds
that can act selectively on cancer cells is a top priority
issue in this field. It is therefore a very important
responsibility to uncover the treasury of natural products
for the discovery of a variety of highly specific agents to
make modern oncology more powerful.

Cancer mycotherapy is documented as a
promising scientific arena that studies anticancer
substances derived from mushrooms. Around the world,
mushrooms have become a fundamental part of
traditional medicine, thanks to their valuable bioactive
properties (Xu et al., 2012). The concept of mushroom
therapy has been officially introduced in Traditional
Chinese Medicine, as it is recognized as the most
effective natural remedies for various kinds of cancer
(Hao and Jiang, 2015). Since medicinal mushrooms are
producers of hundreds of compounds
(heteropolysaccharides, phenolic acids, a-glucans,
proteins, [B-glucans, fatty acids, complexes of
polysaccharides with proteins, terpenoids, nucleoside
antagonists, sesquiterpenes, lanostanoids, and sterols),
they can synergistically affect more than one cancer-
related pathway during treatment.  Therefore,
investigation of complex anticancer effects contributed by
the molecular combinations of extracts and fractions, as
well as pure mushroom-derived compounds, is among
the important studies focused on (Popovic et al., 2013).

Phellinus species belong to the family of medicinal
mushrooms and have been recognized for centuries in
traditional medicine of the Far East. It has been used as
an effective remedy for bleeding, stomach and intestinal
ailments, and diarrhea. In mycochemical studies, it was
emphasized that this species showed biological
properties such as mainly antiviral, antioxidant,
antiangiogenic, and anticancer associated with the
presence of steroids, polysaccharides, terpenoids, and
phenolic compounds (Sulkowska-Ziaja et al., 2021).
Porodaedalea pini (Gamkavi mantari) mushroom, a
member of the Phellinus family, is a species that usually
grows on pine trees and is widely distributed in the
northern hemisphere (Sesli et al., 2020). In the studies, it
has been reported that the extracts (methanol, ethanol,
water and polysaccharide extracts) and pure compounds
(steroids, terpenes and phenolic compounds) obtained
from P. pini have antioxidant, anti-cancer, anti-viral and
anti-inflammatory properties (Deveci et al., 2019a; Deveci
et al., 2021; Hong et al., 2012; Lee et al., 2010).

The proportion of studies focusing on mushrooms
has increased exponentially in recent years (Blagodatski
et al., 2018). This study adds the first information to the
literature by investigating the cytotoxic effects of
Porodaedalea pini on PC3 (prostate cancer) and 3T3
(murine fibroblast) cell lines. The cytotoxic effects of the
extracts, fractions and isolated compounds were
elucidated with the chemical profile of the most active
extract.
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Material and Metod

Mushroom Material

Porodaedalea pini (Brot.)) Murrill. (Camkavi
mantari) was collected from Mugla, Turkiye in November-
December 2014 and January 2015. The voucher
specimen was stored with Fungarium No: AT-2446 in the
Research and Application Center for Mushrooms, Mugla
Sitki Kocman University.

Extraction and isolation

The powdered aerial parts of P. pini were
macerated with two different solvents (n-hexane and
methanol) at room temperature, respectively. Solvents
were removed by using a rotary evaporator to get hexane
(PPH) and methanol (PPM) extracts. Then the mushroom
residue was extracted with water at 80°C for one day and
lyophilized to obtain the water extract (PPW).

A part of the methanol extract (PPM) was dissolved
in water and liquid-liquid extractions were performed with
ethyl acetate and 2-butanol saturated with water,
respectively. Thus, ethyl acetate fraction (PPM-EA), 2-
butanol fraction (PPM-B) and water fractions (PPM-W)
were obtained from the methanol extract. Similarly, the
water extract (PPW) was dissolved in water again and a
liquid-liquid extraction was performed with 2-butanol
saturated with water. Thus, 2-butanol (PPW-B) and water
(PPW-W) fractions were obtained from the water extract.
All extracts and fractions were stored at +4°C until
analysis.

The methanol extract (PPM) was
chromatographed by using silica gel column with
hexane:CHCIs, CHCls:acetone, acetone:methanol and
methanol to afford twenty-three fractions. 4% fraction
(PPM4) was re-fractionated by using silica gel column
with the gradient solvent system of hexane:ethyl acetate
to give fifteen sub-fractions. Sub-fraction 4" (PPM4-4)
was subjected to the silica gel column chromatography
using hexane:ethyl acetate (95:5) solvent system to yield
compound 1. Compound 2 was seperated from sub-
fraction 9" (PPM4-9) by silica gel column
chromatography using hexane:ethyl acetate (85:15)
solvent system. Fraction 13" (PPM13) was
chromatographed by using silica gel column with gradient
solvent system of hexane:ethyl acetate to obtain four sub-
fractions. Compound 3 was purified by recycling HPLC
(Cis column and methanol:water (70:30)). Compounds
were identified as dioctyl phthalate (1), ergosterol
peroxide (2) and pinoresinol (3) based on their
spectroscopic data (IR, H-NMR, 3C-NMR and MS)
which were in agreement with those published previously.
Details about the isolation and characterization of the
compounds can be found in our previous published
research (Deveci et al., 2019b).

Fatty acid profile

Fatty acids of the hexane extract of P. pini (PPH)
were investigated by using the transesterification
procedure and the analysis was performed by GC-FID

and GC-MS as previously reported by Cayan et al.
(2020).

A flame ionization detector (FID) and a DB-1 fused
silica capillary non-polar column (30m x 0.25 id., film
thickness 0.25 pum) were used for GC (Shimadzu GC17
AAF, V3, 230 V series (Japan)) analyses of the methyl
derivatives of fatty acids. Injector and detector
temperatures were 250 and 270°C, respectively, carrier
gas was He at a flow rate of 1.4 mL/min; sample size, 1.0
KL; split ratio, 50:1. The initial oven temperature was held
at 100°C for 5 min, then increased up to 238°C with
3°C/min increments and held at this temperature for 9
min. The relative percentages of the fatty acid methyl
derivatives were determined with GC solution computer
program. An ion trap mass spectrometer (MS) and a DB-
1 MS fused silica non-polar capillary column (30 m x 0.25
mm ID, film thickness 0.25 pm) were used for the GC-MS
(Varian Saturn 2100 (USA)) analyses of the methyl
derivatives of fatty acids. For GC-MS detection, an
electron ionization system with ionization energy of 70 eV
was used. Carrier gas was helium (15 psi) at a flow rate
of 1.3 mL/min. Injector and MS transfer line temperatures
were set at 220°C and 290°C, respectively. The oven
temperature was held at 100°C for 5 min, then increased
up to 238°C with 3°C/min increments and held at this
temperature for 9 min. Diluted samples (1/25, wiv, in n-
hexane) of 0.2 puL were injected manually in the split
mode. Split ratio was 50:1. EI-MS were taken at 70 eV
ionization energy. Mass range was from m/z 28 to 650
amu. Scan time 0.5 sec with 0.1 inters scan delays. The
library search was carried out using NIST and Wiley 2005
(Gas Chromatography-Mass Spectrometry) GC-MS
libraries. FAME (fatty acid methyl ester) mixture
(Supelco™ 37, Catalog no: 47885-U) were identified by
comparing their retention times with those of the pure
FAMEs standards.

The fatty acid profile was determined by three
parallel measurements. Results were given as relative
percentage (%) of each fatty acid.

Determination of the cytotoxicity

RPMI1640 media containing 10% FBS (fetal
bovine serum) was used for the culture of PC3 (prostate
cancer) cells and Dulbecco’'s Modified Eagle Medium
containing 5% FBS (fetal bovine serum), penicillin (100
IU/mL) and streptomycin (100 pg/mL) for 3T3 (murine
fibroblast cell line). Both cell cultures were incubated at
37°C in a humidified in the atmosphere of 5% CO2 After
adding 5x10* cells with the respective growth medium to
the 96-well plate, they were left to incubation in 5% CO:
at 37°C for 24 h until adhered to the bottom. Sample
solution including the extracts, fractions and isolated
compounds of different concentration (1-200 ug/mL) was
added to each well. Viability and proliferation of the cells
were tested according to the previously described MTT
(3-[4,5-dimethylthiazol-2-yl]-2,5-diphenyltetrazolium
bromide) assay (Deveci et al., 2019c). The results were
read at 540 nm. Doxorubicin was used as standard for
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PC3 and cycloheximide for 3T3 cell lines and the cell
viability values were expressed as 50% inhibition
concentration (ICso).

Statistical analysis

All results were the average of three parallel
sample measurements and given as the mean = S.D.
(standard error). Student’s t test was used to analyse
significant differences and p values <0.05 were accepted
as significant.

Results

Fatty acid profile

Fatty acid profile of P. pini was investigated by GC-
FID and GC-MS and all identified fatty acids were listed
in Table 1. GC chromatogram of P. pini hexane extract
(PPH) was presented in Figure 1. The dominant fatty
acids were detected as palmitic (41.40+0.03%), linoleic
(21.53+0.01%), oleic (12.06+0.01%), and stearic
(8.20+£0.01%) acids among the eleven identified fatty
acids. The total fatty acid contents for SFAs, MUFAs, and
PUFAs were calculated as 54.98, 18.49, 26.24%,
respectively.
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Figure 1. GC chromatogram of P. pini hexane extract
(PPH).

Cytotoxic activity

The extracts, fractions and isolated compounds
obtained from P. pini were investigated against PC3 and
3T3 cell lines using MTT assay. Firstly, the cytotoxic
activities of the hexane (PPH), methanol (PPM) and water
extracts (PPW) obtained from P. pini and the fractions
obtained from these extracts using liquid-liquid extraction
on PC3 and 3T3 cells were determined. The results were
summarized in Table 2. The hexane extract (PPH)
showed the best cytotoxicity on PC3 (ICso: 33.84+0.01
pg/mL), while methanol extract (PPM) exhibited moderate
cytotoxic activity on 3T3 (ICso: 38.05+0.14 pg/mL). The
National Cancer Institute and Geran protocol described
the cytotoxicity of the extracts as high (ICso < 20 ug/mL),
moderate (ICso: 21-200 pg/mL), weak (ICso: 201-500
pg/mL), and not (ICso = 501 pg/mL) cytotoxic (Nguyen et
al., 2020).

Ekim(2022)13(2)112/119

Table 1. The fatty acid profile of P. pini2

Fatty Acids

%

Palmitic acid (C16:0) 41.40+0.03
Palmitoleic acid (C16:1 w-7) 3.05+0.02
Stearic acid (C18:0) 8.20+0.01
Oleic acid (C18:1 w-9) 12.06+0.01
Linoleic acid (C18:2 w-6) 21.53+0.01
Linolenic acid (C18:3 w-3) 1.99+0.01
Arachidic acid (C20:0) 2.47+0.02
11-Eicosenoic acid (C20:1 w-9) 3.38+0.01
Behenic acid (C22:0) 1.06+0.01
Docosadienoic acid (C22:2 w-6) 2.72+0.03
Tricosanoic acid (C23:0) 1.85+0.02
Total saturated fatty acids (SFAs) 54.98
Total monounsaturated fatty acids (MUFAS) 18.49
Total polyunsaturated fatty acids (PUFAS) 26.24
Total unsaturated fatty acids (UFAs) 44.73
Undetected fatty acids 0.29

a Fatty acid profile represent the means +S.D. of three
parallel sample measurements (p<0.05).

According to this comparison, the methanol extract
(PPM) was moderately cytotoxic against PC3 with 1Cso
value of 88.77+0.78 pg/mL, while water extract (PPW)
was determined as weak active. Among the all fractions,
PPM-B was recorded as a moderate cytotoxic fraction
against PC3. Secondly, a portion of the methanol extract
(PPM) was purified as a result of a combination of
different chromatographic techniques as described in our
previous study (Deveci et al., 2019b). The chemical
structures of the compounds isolated were presented in
Figure 2. Among the isolated compounds, only ergosterol
peroxide (2) (ICso: 95.47+1.01 pg/mL) showed moderate
cytotoxicity on PC3 (Table 2).

Discussions

Fatty acids cause changes in metabolism by
affecting gene expression, hormonal responses and the
properties of cells, and also take part in the production
processes of biologically active compounds. On these
occasions, fatty acids act on physiological functions,
health and disease risk (Calder, 2015). It has been proven
that fatty acids (especially w-3 and w-6) enhance and
even protect the effect of medical treatment for important
diseases such as diabetes, cardiovascular diseases and
cancer (Cakmakgl and Tahmas-Kahyaoglu, 2012). GC-
FID is a traditional technique used in the analysis of fatty
acids due to its high accuracy, sensitivity and suitability.
GC-MS is used for the determination of fatty acids for
more precise quantitative determination. Incorporating
the high resolution of GC and the high sensitivity of MS to
separate and identify complex components, this
technique is an effective tool for qualitative and
guantitative analysis of fatty acids. In this context, it is
recommended in the literature to use both techniques
together for the identification of fatty acids (Chiu and Kuo,
2020; Wu et al., 2017).
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Figure 2. Chemical structures of the compounds isolated from P. pini methanol extract (PPM). 1:
dioctyl phthalate, 2: ergosterol peroxide, 3: pinoresinol

Many extensive in vitro and in vivo studies have
examined the association and risk of fatty acids with
various types of cancer species such as breast, prostate,
and colorectal cancer (Chen and Huang, 2019).In this
study, fatty acid profile of P. pini hexane extract (PPH)
was investigated due to have the highest cytotoxicity on
PC3 cell line and the main fatty acids were detected as
palmitic (41.40+0.03%), linoleic (21.53+0.01%), oleic
(12.06+0.01%), and stearic (8.20+£0.01%) acids by GC-
FID and GC-MS. According to the study of Reis et al.
(2014) the main fatty acids were consisted of palmitic
(26.8+0.2%), linoleic (25.3+0.2%), oleic (13.5+0.1%) and
stearic (12.3+0.1%) acids in P. linteus. The most
abundant fatty acids of P. pini were described as linoleic
(41.9%), palmitic (19.2%) and oleic (14.4%) acids
(Olennikov et al., 2014). In our previous study, the main
fatty acids of P. igniarius were linoleic (48.27+1.19%),
palmitic (28.09+1.02%) and stearic (7.42+0.11%) acids
(Cayan et al., 2020). Palmitoleic (0.00461-0.10032 mg/qg),
linoleic (0.1629-1.6483 mg/g), oleic (0.01644-0.10889
mg/g), hexadecanoic (0.3952-1.2403 mg/g), and stearic
(0.1464-0.3821 mg/g) acids were identified in six
Phellinus species (P. linteus, P. baumii, P. pomaceus, P.
pini, P. robustus, Phellinus sp.) (Deng et al., 2011).

Treatment of prostate cancer is performed using
surgery, radiotherapy, hormonal therapy, neoadjuvant
hormone therapy and androgen withdrawal therapy
approaches (Sumanasuriya and De Bono, 2018). The
method to be used for the treatment of prostate cancer
varies according to the stage of cancer. For this reason,
patients in whom the cancer process progresses become
resistant to treatment and treatment options become
difficult. Antiandrogen manipulation, estrogen therapy,
use of chemotherapeutic drugs such as gemcitabine,
doxorubicin and paclitaxel are common in advanced
prostate cancer patients (Kroon et al, 2014). However, the
acquired drug resistance of these treatment methods and
the inadequacy of the dose to be used or the dose-
dependent side effects are not sufficient for prostate
treatment, but often only increase the survival rate of the
patient. For this purpose, studies on the characterization
of new strategies, comprising of the use of natural
compounds in combination therapies, have gained
momentum in the light of the results focusing on the toxic
effects of chemotherapy in general. The main goal of
incorporating  natural compounds into  cancer
chemotherapies is to expand the therapeutic window of
chemotherapeutic drugs and reduce the formation of
chemotherapy resistance (Lin et al., 2020).

Table 2. Cytotoxic activity of the extracts, fractions and isolated compounds from P. pini®

PC3 373
PPH 33.84+0.01 40.26+0.45
Extracts PPM 88.77+0.78 38.05+0.14
PPW >200 >200
PPM-EA >200 95.65+3.36
PPM-B 95.01+1.08 >200
Fractions PPM-W >200 52.05+0.18
PPW-B >200 >200
PPW-W >200 >200
Dioctyl phthalate (1) >200 NTP
Isolated compounds Ergosterol peroxide (2) 95.47+1.01 NTP
Pinoresinol (3) >200 NTP
Standards Doxorubicin 1.38+0.16 NTP
Cycloheximide NTP 0.07+0.12

21Cso values (ug/mL) represent the mean £S.D. of three parallel sample measurements (p<0.05).

bNT: not tested.
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PC3 cell, which is considered a classical prostate cancer
cell line, is used as an androgen-independent prostate
cancer model. This cell line has a high metastatic
potential compared to other prostate cancer cell line
models (Kamalidehghan et al., 2018). Therefore, the
extracts, fractions and isolated compounds obtained from
P. pini were investigated against PC3 and 3T3 cell lines
by MTT assay.

The cytotoxic activities of the hexane (PPH),
methanol (PPM) and water extracts (PPW) obtained from
P. pini and the fractions obtained from methanol and
water extracts using liquid-liquid extraction on PC3 and
3T3 cells were determined. The hexane extract (PPH)
containing palmitic acid as the main fatty acid showed the
best cytotoxicity on the PC3 cell line. In vitro and in vivo
studies have shown that palmitic acid inhibits growth in
prostate cancer cells and causes inhibition of cell
metastasis by blocking key molecules of the PI3K/Akt
pathway (Zhu et al., 2021). The methanol extract (PPM)
was moderately cytotoxic against PC3 while water extract
(PPW) was determined as weak active. Among all
fractions, the 2-butanol fraction of the methanol extract
(PPM-B) was recorded as a moderate cytotoxic fraction
against PC3. The fractionation with ethyl acetate and
butanol derivatives, respectively, is a frequently used
separation technique in bioactivity determination studies.
The strong anti-angiogenic effect of the butanolic fraction
obtained from P. linteus mushroom has been proven (Kim
et al., 2004). We previously reported the organic acid and
phenolic compounds of P. pini as p-hydroxybenzoic acid
(32.40 pg/g), p-coumaric acid (5.46 ug/g), caffeic acid
(4.07 pgl/g), ellagic acid (0.32 ug/g), fumaric acid (0.14
pa/g), vanillin (0.07 pg/g), and coumarin (0.01 pg/g) by
using HPLC-DAD (Deveci et al., 2019b). The cytotoxic
effects of the extracts may be due to the combined effects
of fatty acids and phenolic and organic acid compounds.

Dioctyl phthalate (1), ergosterol peroxide (2) and
pinoresinol (3) purified from the methanol extract (PPM)
were investigated for the cytotoxicity on the PC3 cell line.
Among the isolated compounds, only ergosterol peroxide
(2) showed cytotoxicity on PC3. It has been proven that
sterols promote the growth and apoptosis of cancer cells
through the activation of caspase enzymes and inhibit the
development of various cancers. The increased activity of
caspase enzymes has been attributed to the fact that
sterols cause changes in membrane structure and
functions as a result of binding to the cell membrane, and
this change increases the caspase enzyme activities of
proteins included in extracellular and intracellular signal
transmission pathways. These two combined pieces of
evidence support the anti-cancer effects of sterols,
arguing that their inclusion in the diet is an important
strategy in the prevention/treatment of cancer (Woyengo
et al., 2009).

In a previous study, the inhibition rates of the
isolated compounds ergosterol, baicalein, ergosta-7,22-
dien-38-yl, 24-ethylcholesta-5,22-dien-36-ol
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pentadecanoate, 3,4-dihydroxy benzaldehyde, and

inoscavinA from P. baumii on LNCaP (prostate cancer)
were found as ~10, 10, 80, 85, 85, 20%, respectively at
100 pg/mL concentration (Zhang et al.,, 2017). In a
different study, the mechanism of action of ProstaCaid™,
which consists of 33 different comprehensive polyherbal
and nutritional preparations, including mycelium of P.
linteus mushroom, is used as a nutritional supplement in
prostate cancer patients, on prostate cancer was
revealed. PC3 cells were inhibited in a dose- and time-
dependent manner with ICso values of 56.0, 45.6 and 39.0
pg/mL for 24, 48 and 72 h, respectively and the
proliferation was inhibited through modulation of the
genes expression (Jiang et al., 2011). It was also reported
that P. linteus blocked the growth of prostate cancer cells
and induced apoptosis in vitro (Guo et al., 2007; Tsuji et
al., 2010; Zhu et al., 2007). The sulforhodamine B-based
assay was used to test the cytotoxic activity of ergosterol
peroxide (isolated from Hericium novae-zealandiae
mushroom) against DU145 (ICso: 21+3 puM), PC3 (ICso:
42+3 puM), LNCaP (ICso: 15+2 pM) prostate cancer cell
lines (Chen et al., 2019). The resazurin reduction test was
used to determine the cytotoxicity of ergosterol peroxide
(ICs0: 38.19+1.67 uM) isolated from Inonotus obliquus on
PC3 by Ma et al. (2013). The cell growth values of
pinoresinol on PC3 (143+55%) and LNCaP (55+9%)
prostate cancer cell lines at 100 uM concentration were
reported by using MTT assay (Sepporta et al., 2013).
Chin et al. (2006) calculated the EDso value of pinoresinol
as 0.5 pg/mL against LNCaP (prostate cancer) by the
sulforhodamine B-based assay. The differences between
the findings can be explained by the effect of a wide
variety of variables as follows: method differences,
researcher's knowledge and experience, cell type used,
ambient temperature, test reagent content and media
composition (Tokur and Aksoy, 2017).

This study presents a detailed assessment in terms
of comparing the effects of P. pini mushroom extracts,
fractions and isolated compounds on PC3 and 3T3 cell
lines for the first time. The strong cytotoxicity of the
hexane extract against PC3 may be related to the
contents of palmitic, linoleic, oleic and stearic acids
detected by GC-FID and GC-MS. These results
demonstrated that it is possible to evaluate P. pini
(especially hexane extract) as a new agent in prostate
cancer. However, it is still necessary to purify cytotoxic
compounds with advanced chromatographic techniques
and to complete the findings with in vivo studies.
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Abstract: The article reports new data on the occurrence of Coprotus disculus Kimbr.,
Luck-Allen & Cain collected in Hakkari Province, Tirkiye. The species was identified based on
morphological data. The second record of the genus in Tirkiye is reported. Macroscopic and
microscopic characters and photographs are given, along with the collection information.
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Pezizales Ordosundan Yeni Bir Tur Kaydi; Coprotus disculus

Oz: Makale, Tirkiye'nin Hakkari ilinde toplanan Coprotus disculus Kimbr., Luck-Allen ve
Cain'in olusumu hakkinda yeni verileri rapor ediyor. Turler morfolojik verilere gére tanimlanmistir.
Tarkiye’de cinsin ikinci kaydi verilmistir. Koleksiyon bilgileri ile birlikte makroskobik ve mikroskobik

karakterler ve fotograflar verilmistir.

Anahtar kelimeler: Ascomycota, Gubre Seven, Fungi, Pezizomycetes, Turkiye.

Introduction

An overview of the nhomenclature, taxonomy, and
systematics of the genus Coprotus Korf was recently
published by KuSan et al., (2018). The genus was validly
published in 1967 (Kimbrough & Korf, 1967). Species of
the genus occur on herbivore dung and are characterized
by small, sessile, translucent, or whitish to yellow oblate
to lenticular or discoid apothecia, with a reduced
excipulum composed of angular to globose cells;
operculate inamyloid 8-multispored asci; filiform, slightly
to strongly curved paraphyses that can have carotenoid
or lack pigmentation; and smooth ascospores without lipid
bodies and containing de Bary bubbles in anhydrous
conditions (Kimbrough et al., 1972, Melo et al., 2015,
KuSan et al.,, 2018). The species of the genus are
widespread and have been reported from all continents
but Antarctica, although most of the reports are from
North America (Melo et al., 2015). It was previously
placed in Ascodesmiaceae and recently included in the
new family Coprotaceae U. Lindemann & Van Vooren
(Van Vooren, 2021). The family only has two genera:

Coprotus, with 27 species, and Boubovia Svréek, with 7
species (Index Fungorum accessed 10 May 2022).
Although the species have been traditionally considered
saprobic on dungs and plant/woody debris, they have
rarely been isolated from soil (Van Vooren, 2021).
Coprotus does not show seasonal preference and
apothecia are produced when temperature and moisture
are adequate (Kimbrough et al., 1972). Recent studies
based on DNA sequence analyses have shown that the
genus occurs as endophytic and endolichenic in multiple
hosts. The endophyte lifestyle is common and broadens
the known ecology of the species (Healy et al., 2022).
Studies on Ascomycetes in Tirkiye have gained
quite a momentum in recent years (Acar & al., 2018,
2020; Isik & Turkekul 2018a, b; Kaya & Uzun 2018; Uzun
& Kaya 2018, 2019, 2020; Kaya et al., 2018; Kabaktepe
et al.,, 2019; Keles, 2019; Sadullahoglu & Uzun, 2020;
Acar 2021; Cetinkaya & Uzun, 2021; Kaplan & al., 2021;
Kesici & Uzun 2021). Despite this activity there have been
no reports of the species of Coprotus in the checklist of
Turkish fungi (Sesli et al., 2020). However, Akcay et al.
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reported the first record of the genus in August 2022.
Thus, our report of Coprotus disculus is an addition to the
fungal diversity of Turkiye and the second time that the is
reported in the country.

Material and Metod

Fresh Coprotus ascomata were collected from
Hakkéri Province in Turkiye in 2018. The samples were
photographed with a Canon (EOS 60D) camera equipped
with a Tokina 100 mm macro lens in the field.
Macroscopic characters were recorded from fresh
materials. Microscopic characters were observed in water
with a Leica DM500 research microscope under oil
immersion, at least 30 asci and ascospores were
measured using the Leica Application Suite (version
3.4.0) program. The following references were used to
identify and compare our collection with other species in
the genus (Kimbrough et al., 1972; Doveri, 2007; Melo et
al.,, 2015; KuSan et al., 2018). The specimen studied is
deposited in the Fungarium of the Van Flora Application
and Research Center of Van Yuzinci Yil University
(VANF).

Figure 1. Fresh ascomata of Coprotus disculus.

Results

Coprotus disculus Kimbr., Luck-Allen & Cain,
Can. J. Bot. 50(5): 962 (1972) Figure 1-2

Apothecia 0.4-1 mm diam, scattered to
subgregarious, superficial, sessile, translucent to white to
yellowish, lenticular to discoid, at maturity white or
becoming pale yellow, dirty white to light grey when dry.
Asci: 75-120 x 9-16 pum, 8-spored, cylindrical,
operculate, opens irregularly, rounded at apex.
Ascospores: 11.3-14.2 x 5-8.3 um, hyaline, ellipsoid to
somewhat narrowing toward to apex, non-apiculate,
usually uniseriate, irregular, sometimes biseriate.
Paraphyses: 3—4 pm wide, filiform, hyaline, septate and
without inclusions, slightly enlarged and curved at the
apex. Excipulum of a textura angularis to t. globulosa;
cells thin-walled, hyaline, toward the base globose, up to
18 um diam, cortical cells at margin and flanks 7.8-12.2

x 6.5-10.5 um. o
Specimen  Examined: TURKIYE, Hakkari,
Semdinli, Derya village input, 37° 21'271"N, 44°

31'282"E, 1525 m, on the dung of cow, 28.03.2018, VANF
Acar. 1014.

Sale bar =1 mm
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Figure 2. Drawing showing the micromorphology features of Coprotus disculus. A. Ascospores, B. Asci and
Paraphyses, C. Ectal excipulum. Scale bar: 10 pm

Discussions

In the Kimbrough's monograph of the genus
Coprotus (Kimbrough et al., 1972), he included 18
species and divided them into 2 groups. The first group
are species with apothecia and paraphyses containing
carotenoid pigments, the second group contains species
with whitish apothecia, becoming pale yellow with age or
drying, and paraphyses lacking carotenoids (Doveri,
2012). Our collection belongs to the latter.

Coprotus disculus has been reported from deer,
horse, cow, goat and rodent dungs from Africa, North
America, Europe and South America (Kimbrough et al.
1972; Melo et al.,, 2015). The original description
describes asci measuring 75-90 x 10-15 pum and
ascospores 12-13.5 x 5— 8 um (Kimbrough et al. 1972).
The last description we were able to find is from goat dung
in Brazil, and has similar values for asci and ascospores,
respectively 80-90 x 12.5-14 ym and 12.5-13.5 x 5- 8
um (Melo et al., 2015). Although asci in our sample were
longer, 75-120 x 9-16 pum, the measurements are
overlapped and the ascospore range, 11.3-14.2 x 5-8.3
pm, as well as all other morphological features fit well with
previous reports (Kimbrough et al.,, 1972; Melo et al.,
2015). Coprotus disculus is differentiated from several
species in the genus by its whitish apothecia without

References

carotenoid pigments in the paraphyses, that is in group
two mentioned above. The most similar species with
colourless apothecia, 8-spored asci and similar
ascospores measures are C. leucopocillum and C.
dextrinoideus (Kimbrough et al., 1972). Our collection
from Tarkiye has asci of similar length as C. leucopocillum
and C. dextrinoideus (80—-110 pm, 80-125 pm), but both
species have wider asci (15-22 pm vs 18-24 pym) than C.
disculus. Furthermore, ascospores are bigger in C.
leucopocillum (14-18 x 7.5-11.5 um), and although
ascospores length is similar between in C. dextrinoideus
and C. disculus (11-13 pm vs 11.3-14 um), the
ascospores of the former are broader (7.5-10 um vs 5—
8.3 um). Therefore, even if we found morphological
variation in asci length in comparison to previous reports,
we believe that C. disculus is the appropriate identification
of our collection.
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Abstract: Pseudohydropus floccipes (Fr.) Vizzini & Consiglio is reported as a new record
from Tirkiye, based on the identification of the samples collected from Rize province. It is the first
member of the genus Pseudohydropus Vizzini & Consiglio determined in Turkiye. A brief
description of the species is provided together with the photographs, related to the macroscopy
and microscopy.

Key words: Biodiversity, New record, Porotheleaceae, Tirkiye

Pseudohydropus floccipes (Fr.) Vizzini & Consiglio, Turkiye Mikobiyotasi
Icin Yeni Bir Kayit

Oz: Pseudohydropus floccipes (Fr.) Vizzini & Consiglio Rize’den toplanan érneklerin teshis
edilmesiyle, Turkiye’'den yeni kayit olarak rapor edilmistir. Bu Pseudohydropus Vizzini & Consiglio
cinsinin Tirkiye'de belirlenen ilk dyesidir. Tarin kisa bir betimlemesi, makroskobi ve

mikroskobisine iligkin fotograflari ile birlikte verilmistir.

Anahtar kelimeler: Biyogesitlilik, Porotheleaceae, Yeni kayit, Tlrkiye

Introduction

The genus Pseudohydropus Vizzini & Consiglio
was proposed by Consiglio et al. (2021), including the
taxa, generally characterized by mycenoid habit; sinuate,
adnexed to adnate lamellae with a decurrent tooth; white
spore-print; globose to largely ellipsoid, colourless,
inamyloid, non-dextrinoid basidiospores. sarcodimitic
stipe trama. While proposing the new generic name, two
new combinations, Pseudohydropus floccipes (Fr.)
Vizzini & Consiglio (Basionym: Agaricus floccipes Fr.)
and Pseudohydropus globosporus (A.C. Cooper,
Desjardin & B.A. Perry) Vizzini & Consiglio (Basionym:
Hydropus globosporus A.C. Cooper), and two newly
erected species, Pseudohydropus commenticius J.A.
Cooper and Pseudohydropus parafunebris J.A. Cooper
were included in it (Consiglio et al., 2021). Among them,
Pseudohydropus floccipes was first introduced as
Agaricus floccipes by Fries in 1838. Later on it was
presented within the genera Collybia, Hemimycena,

Hydropus, Marasmiellus and Mycena with the same
epithet. Though IndexFungorum currently list this taxon
as Hydropus floccipes (Fr.) Singer, Consiglio et al.
(2021) proposed a new combination transferring the
taxon to a newly erected genus, Pseudohydropus Vizzini
and Consiglio.

The current Turkish fungal checklist (Sesli et al.,
2020) and subsequent contributions (Akcay, 2020;
Keles, 2020; Sesli, 2020; Uzun et al., 2020; Acar et al.,
2021; Demirak and Turkekul, 2021; Dogan et al., 2021;
Kaygusuz et al.,, 2020, 2021; Keles and Kaya, 2021)
revealed that Pseudohydropus floccipes has not been
reported from Turkiye before. A brief description of the
species is provided together with its distribution and
photographs related to its macro and
micromorphologies. The work aims to contribute to the
mycobiota of Tirkiye by adding a new record.

The study aims to make a contribution to the
macrofungal biodiversity of Tirkiye.
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Material and method

The fruit bodies of Pseudohydropus floccipes were
collected from Ardegen district o Rize province, in 2017,
during a field study. Fruit bodies were photographed at
their natural habitats, and characteristics related to its
ecology, morphology and geopraphy. Then the samples
were transferred to the fungarium. After letting them dry
in an air conditioned room, they were prepared as
fungarium material. Microscopic investigation were based
on dry samples, and performed under a trinocular light
microscope. Photographs related to micromorphology
were obtained with the aid of a digital camera. The sample
was identified with the help of (Moser, 1968; Machol and
Singer, 1977; Singer, 1982; Hausknecht et al., 1997; Bas,
1999; Pérez-de-Gregoério, 2001; Esteve-Raventos et al.,
2002; Seok et al., 2005; Buczacki et al., 2012; Consiglio
etal., 2021).

The specimen is kept at Karamanoglu Mehmetbey
University, Science Faculty, Department of Biology.

Results
Fungi R.T. Moore
Basidiomycota R.T. Moore

Agaricales Underw.

Pseudohydropus floccipes (Fr.) Vizzini &
Consiglio, RdM 64 (2): 99-190 (2021)

Syn: [Agaricus floccipes Fr., Collybia floccipes (Fr.)
Gillet, Hemimycena floccipes (Fr.) Singer, Hydropus
floccipes (Fr.) Singer, Hydropus floccipes var. luteipes A.
Ortega & M. Zea, Hydropus floccipes f. luteipes (A.
Ortega & M. Zea) Pérez-De-Greg., Marasmiellus
floccipes (Fr.) Singer, Mycena floccipes (Fr.) Kithner]

Macroscopic and microscopic features: Pileus
7-23 mm in diam., conical to campanulate when young,
convex, broadly convex to almost applanate at maturity
some with an obtuse umbo, margin acute, surface
smooth, brown to grey-brown when young, pale grey-
brown to brown-beige when mature, mostly lighter
towards the margin and darker at the center or towards
the center, some with slightly hygrophanous appearance.
Flesh thin, concolorous with the surface. Lamellae white,
distant, adnexed. Taste mild, odor indistinct. Stipe (18-)
20-55(-60) x 0.9-2 mm, cylindrical, equal or slightly
tapering tapering towards the apex or base, surface
smooth, whitish to pale greyish, context concolorous to
somewhat hyaline, some whitish hairy at the base.

Figure 1. Basidiocarps of Pseudohydropus floccipes.
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Basidiospores 5.6-7.8 x 5.5-7.5 pm, globose to

subglobose, hyaline, inamyloid, smooth. Basidia 25.5-32
x 6-7 um, clavate 4-spored, with basal clump.
Cheilocystidia 40-95 x 9-23 ym, subcylindrical to clavate,
with rounded apex. Pleurocystidia 45-103 x 11-20 ym,
subcylindric to sublageniform.

Pseudohydropus floccipes grows as solitary or
gregariously on bark of stumps and trunks of deciduous
and coniferous trees, from spring to autumn
(Hauskneckht et al., 1997; Seok et al., 2005; Consiglio et
al., 2021).

Specimen examined: Rize, Ardesen, Sinan
village, 41°06'N-41°05'E, 460 m, 12.08.2017, on Fagus
sp. stump covered by mosses, Yuzun 5775.

Ekim(2022)13(2)124/127

Discussions

Pseudohydropus floccipes was reported for the first
time from Turkiye. It is also new for Tirkiye at generic
level. Macroscopic and microscopic characteristics of
Turkish collection are generally in aggreement with those
presented before (Moser, 1968; Hauskneckht et al., 1997;
Seok et al., 2005; Buczacki et al., 2012; Consiglio et al.,
2021). The usual substrate of P. floccipes is reported as
Quercus L. sp. (Consiglio et al., 2021), but our collection
was made on Fagus sp. It is reported to be a quite rare
but widespread species in Northern Hemisphere, Europe,
North Africa, Asia and America (Consiglio et al., 2021).
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Figure 2. Basidia (a), cheilocystidia (b), pleurocystidium (c) and basidiospres of Pseudohydropus floccipes (bars: 10 um).
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Abstract: Fungal specimens were sampled from the Bodrum district of Mugla province /
Tilrkiye on September 21, 2020, and they were scrutinized by performing both morphological and
rDNA sequence-based phylogenetic analyses. Considering the micro- and macromorphological
data and the high (>99%) sequence similarity between the sampled specimen (ANK Akata &
Altuntas 699) and Pisolithus albus (Cooke & Massee) Priest., the collected specimen was
identified as P. albus. As a result of this study, P. albus was reported as a new record for Turkish
Gastroid fungi. A brief description of the lately recorded species was stated along with its macro-
photograph, and illustration of spores and discussed briefly.

Key words: Pisolithus albus, Gastroid fungi, New record, Turkiye

Pisolithus albus, Turkiye Gastroid Mantarlari igin Yeni Bir Kayit

Oz: 21 Eylll 2020 tarihinde Mugla ili Bodrum ilgesinden mantar érnekleri toplanmig ve hem
morfolojik hem de rDNA dizi tabanli molekiiler filogenetik analizler uygulanarak detayli bir sekilde
incelenmistir. Toplanan érnek (ANK Akata & Altuntas 699) ile Pisolithus albus (Cooke & Massee)
Priest. arasindaki ylksek (>%99) dizi benzerligi ve mikro- ve makromorfolojik veriler g6z 6niine
alindiginda, toplanan 6rnek P. albus olarak tanimlanmistir. Bu g¢alisma sonucunda P. albus
Tuarkiye Gastroid mantarlari igin yeni kayit olarak rapor edilmistir. Yeni kaydedilen tirin kisa bir
tanimi, makro fotografi ve sporlarin gosterimi ile birlikte sunulmus ve kisaca tartisiimistir.

Anahtar kelimeler: Pisolithus albus, Gastroid mantarlar, Yeni kayit, Turkiye

Introduction

Pisolithus is a genus of the gastroid family
Sclerodermataceae  within  the order Boletales
(Basidiomycota). Its members have a wide distribution
ranging from temperate to tropical regions and they are
ectomycorrhizal species associated with some woody
plants. The members have been reported in different
environments such as forests, damaged areas, eroded
soils, plantations, mining, and roadsides. They are also
known to be highly effective in promoting plant growth in
dry habitats with high soil temperatures (Moyersoen et al.
2004; Lebel et al., 2018).

According to the index fungorum, the genus
contains 16 species (P. kisslingii E. Fisch., P. arhizus
(Scop.) Rauschert, P. aureosericeus M.P. Martin,
Kaewgraj., P. abditus Kanch., Sihan., Hogetsu & Watling,
P. hypogaeus S.R. Thomas, Dell & Trappe, P. indicus

Natarajan & Senthil., P. marmoratus (Berk.) E. Fisch., P.
orientalis Watling, Phosri & M.P. Martin, Pennycook &
Beever, P. capsulifer (Sowerby) Watling, Phosri & M.P.
Martin, P. aurantioscabrosus Watling, Phosri & Watling,
P. microcarpus (Cooke & Massee) G. Cunn., P. calongei
M.P. Martin, Phosri & Watling, P. croceorrhizus P.
Leonard & McMull.-Fish, P. tympanobaculus T. Lebel &
M.D. Barrett and P. thermaeus T. Lebel, P. albus (Cooke
& Massee) Priest.). forming an ectomycorrhizal
association with broadleaved and coniferous trees (Martin
et al., 2002).

P. albus is prevalent in dry or dispersed areas such
as sandy and gravelly soils, and develops in
ectomycorrhizal associations with Acacia Willd.,
Corymbia K. D. Hill & L. A. S. Johnson and native
Eucalyptus L'Hér. members in Australia, endemic species
Kunzea tenuicaulis de Lange in New Zealand, native
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species of Acacia, Arillastrum Pancher ex Baill,
Melaleuca L., Sannantha Peter G. Wilson, Babingtonia
Lindl. and Tristaniopsis Brongn. & Gris in New Caledonia,
plantation Acacia and Eucalyptus species in China, India,
Morocco, Malaysia, Thailand, Spain and Senegal,
plantation of Eucalyptus members in Burkina Faso,
Chad, Tunisia, Niger, Cbte d'lvoire, Morocco,
Madagascar and Italy (Gargano et al. 2018, Hosaka,
2009; Jaouani et al., 2015; Lebel et al., 2018).
Considering the current literature on Turkish
mycobiota (Sesli and Denchev, 2014; Sesli et al, 2020),
the sole member of the genus Pisolithus that has thus far
been reported from Turkiye is P. arhizus, and to the best
of our knowledge, there is no record related to P. albus.

Material and Method

Morphological study

Pisolithus specimens were sampled from Bodrum
(Mugdla-Turkiye) amid fieldwork conducted on September
21, 2020. Macroscopic and ecological features of the
specimens were noted at their site of collection.
Necessary macroscopic and microscopic data were
obtained by standard techniques. ldentification of the
specimens was performed with the guidance of the
literature (Gargano et al., 2018; Jaouani et al., 2015;
Lebel et al., 2018). Herbarium materials were prepared
from the identified specimens and kept at Ankara
University Herbarium (ANK).

ITS rDNA Sequence Analyses

The nuclear DNA of ANK AKATA & Altuntas 699
was enriched by employing the CTAB method as
previously described (Rogers and Bendich, 1994). The
quality and the quantity of the isolated nuclear DNA were
assessed spectrophotometrically (Nanodrop Lite Thermo
Scientific) and later it was used as a template in a
polymerase chain reaction (PCR) to amplify the Internal
Transcribed Spacer (ITS) rDNA regions. In the PCR
amplification of the ITS rDNA regions, the ITS1 forward
and ITS4 reverse universal oligonucleotide primers were
utilized as described elsewhere (Stielow et al, 2015). The
PCR amplicons were electrophoretically validated as
single and sharp bands on an agarose gel and later they
were purified with PureLink™ PCR Purification Kit
(Thermo) and sequenced with Sanger dideoxy
sequencing method using the ITS1 and ITS4 primers and
the BigDye ™ Direct Cycle Sequencing Kit (Thermo) in the
sequencing PCR. The fragment analyses were performed
using ABI Prism 310 Sequencer. Agarose gel
electrophoresis and Sanger DNA sequencing were
carried out as previously reported (Chen et al., 2014).

Phylogenetic Characteristics of ANK Akata &
Altuntas 699

In molecular phylogenetic analyses, the sequences
obtained from the Sanger chromatograms were
assembled using Geneious Prime software (Dotmatics)
and a similarity index analysis was performed using the
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NCBI BLASTn online tool. According to this search tool,

the in-group and the out-group members were
determined and their sequence data were obtained from
the NCBI GenBank for the phylogenetic analysis. The
assembled sequence and the ITS rDNA sequences of the
selected in-group and out-group members were aligned
using the MUSCLE algorithm of MEGAX software (Kumar
et al., 2018). The evolutionary history of ANK Akata &
Altuntas 669 was estimated from a phylogenetic tree
constructed using the Maximum Likelihood method and
K2 + G nucleotide substitution model (Kimura, 1980). The
bootstrap method was implemented for the accuracy
estimation by applying 1000 bootstrap replicates
(Felsenstein, 1985).

Result
Fungi
Basidiomycota Whittaker ex R.T. Moore
Boletales E.-J. Gilbert
Sclerodermataceae Corda
Pisolithus Alb. & Schwein
Pisolithus albus (Cooke & Massee) Priest, in Lebel,
Pennycook & Barrett, Phytotaxa 348(3): 167 (2018)
(Figure 1).
Basionym: Polysaccum album Cooke & Massee,
Grevillea 20 (no. 94): 36 (1891).
Obligate synonym: Pisolithus albus (Cooke & Massee)
Priest, in Bougher & Syme, Fungi of Southern Australia
(Nedlands): 122 (1998).

Macroscopic and microscopic features

Basidiomata 30-50 mm in diam., epigeous,
claviform, subglobose to pyriform, base mostly deeply
rooting. Peridium thin, membranous, smooth, one-
layered, whitish to grey or cream-colored, brownish in ripe
basidiomata. Gleba ellipsoid to ovoid, developing within
peridioles, Peridioles covered by a thin, yellowish to the
ochraceous membrane, embedded in and divided by a
gelatinous blackish matrix. Stem 10-20 mm broad,
yellowish to light brown. Spore mass: olive-brown. Clamp
connection present. Basidia not seen. Spores 9-11 um
diam (including ornamentation), yellowish brown, globose
with erect or curved spines (up to 1um high).

Examined samples: TURKIYE—Mugla: Bodrum,
Turgutreis, under eucalyptus, sea level, 37° 01' 12" N,
27°15' 07" E, 21.09.2020, ANK Akata & Altuntas 699.

Evolutionary History of ANK Akata & Altuntas
699

The nuclear ITS rDNA sequence of ANK Akata &
Altuntas 699 revealed by Sanger sequencing was entered
to the NCBI GenBank with the accession no:
0OP363350.1. In a evolutionary history analysis of ANK
Akata & Altuntas 699, considering the results of the
nucleotide BLAST analysis conducted using the ITS
rDNA sequence of the specimen, some members of the
genus Pisolithus, the single genus of the family
Pisolithaceae, were chosen for ingroup sequences and
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the nuclear ITS rDNA sequence of Lycoperdon perlatum
was chosen for the outgroup sequences. As a result of
the evolutionary history analysis, four distinct clades
aroused in addition to an outgroup (Figure 2). While the
clade 4 included some distinct isolates of Pisolithus albus
and the specimen ANK Akata & Altuntas 699, the clades
1, 2, and 3 comprised other species from the genus
Pisolithus including P. arhizus, P. capsulifer and P.
croceorrhizus respectively. On the other hand,
Lycoperdon perlatum branched separately from the
ingroup clades and formed an outgroup as anticipated.
The BLAST analysis conducted with the nuclear ITS
rDNA sequence of ANK Akata & Altuntag 699 showed
similarity rates above 99% with different isolates of P.
albus. The phylogenetic analyses conducted herein
further confirmed the close identity relationship of this
specimen with P. albus with a high branch bootstrap rate.

Discussions

Pisolithus members can easily be recognized in the
field because of their macroscopic appearance but it is
not doable to define the full range of known Pisolithus
species without using macroscopic and microscopic
characteristics and information about mycorrhizal
partners (Lebel et al., 2018).

P. albus is an ectomycorrhizal species associated
with plants containing the members of Eucalyptus,
Kunzea, Acacia, Tristaniopsis, Arillastrum, Babingtonia,
Melaleuca, Sannantha and Corymbia. P. thermaeus T.
Lebel, P. orientalis Watling, Phosri & M.P. Martin,
Pennycook & Beever, P. marmoratus (Berk.) E. Fisch., P.
croceorrhizus P. Leonard & McMull.-Fish. P. microcarpus
(Cooke & Massee) G. Cunn., and P. tympanobaculus T.
Lebel & M.D. Barrett may be confused with P. albus in
terms of their similar morphology and ectomycorrhizal
partners. Like P. albus, P. croceorrhizus form
ectomycorrhizal associations with Eucalyptus, Acacia,
Corymbia, and Kunzea tenuicaulis and it is characterized
by its pale brown basidiomata suspended on golden
rhizoids forming a pseudostipe, and its spiny reticulate
basidiospores. This species may be confused with former
species in young basidiomata but P. albus is easily
separated from P.croceorrhizus by its larger spores with
isolated spines.

Although P. albus and P. marmoratus are
associated with similar plants (Eucalyptus and Kunzea
tenuicaulis), the latter species differs from the former by
its fragile and darker peridium (brown and amber) with
warts, mass tan to sand brown spore mass, globose to
subglobose spores (7-12 x 7-9um in diam.) with

echinulate spines. P. microcarpus has an ectomycorrhizal
relationship with Eucalyptus and Acacia members.

Despite sharing similar habitats, P. albus and P.
microcarpus can be distinguished from each other by
using both microscopic and macroscopic features. While
black-warted, golden-brown peridium and short (6—7.5um
diam.) with erect spines are characteristics of P.
microcarpus, whitish to grey or cream-colored peridium
and larger spores (9-12 um diam.) with spines are of P.
albus. P. orientalis and P. tympanobaculus are
associated specifically with Eucalyptus species. While P.
orientalis differs from P. albus by its snuff brown to cigar
brown peridium and globose spores with isolated groups
of connate spines, P.tympanobaculus by pale yellow buff
peridium with black patches and smaller spores (6-8,5 um
diam.) with ornamentation of robust short spines
coalescing into secondary conical warts to 0.6 um high.P.
thermaeus has only been recorded to associate with
Kunzea tenuicaulis which is endemic species in New
Zealand. This species could be distinguished from P.
albus by its pale brown peridium with dark patches
(Gargano et al., 2018; Jaouani et al., 2015; Lebel et al.,
2018; Mifsud and Mifsud 2022; Phosri et al, 2012).

The genetic diversity of fungal species far exceeds
their morphological diversity and therefore for more
robust identifications of fungal species, the genetic
information is wusually exploited along with using
conventional methods that rely solely on morphological
data. For this purpose, various useful genetic markers
including rRNA gene regions such as nriTS, nrSSU, and
nrLSU as well as sequences of protein-coding genes are
employed for molecular systematics studies for the last
several decades (Raja et al., 2017). Among them, ITS is
one of the most extensively used genetic markers for
members of the kingdom fungi and therefore provides
valuable information for molecular taxonomic studies.
Hence, we utilized nuclear ITS rDNA sequences for the
molecular identification of ANK Akata & Altuntas 699.
nrITS rDNA-based molecular identification revealed more
than 99% similarity between P. albus and the specimen
(GenBank ID: OP363350.1) (Figure 2).
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Pisolithus arhizus voucher 06MCF5324 (LK024181.1)
gg| Pisolithus arhizus isolate 92abisPISOLI Watling139161 (FR748128.1)
Pisolithus arhizus isolate SPT1-X-09 (JQB885724.1) Clade 1
Pisolithus arhizus voucher ANK Akata Altuntas 137 (MW692053.1)
Pisolithus capsulifer voucher 02ZMCF3355 (LK024182.1)
ca ea[ Pisolithus capsulifer voucher 03MCF3428 (LK024183.1) | Clade 2

76' Pisolith psulifer isolate 51PISOLI (FR748134.1)

Pisolithus croceorrhizus voucher PAGBAWTVO1 (KYG689612.1)

Pisolithus croceorrhizus voucher PDD77437 (KYG689613.1)
Clade 3

97| Pisolithus croceorrhizus voucher MDB F21/11 (KY6589609.1)

Pisolithus croceorrhizus voucher MDB F316/10 (KYG689611.1)
Pisolithus albus isolate MSR1 (ON509594.1)

Pisolithus albus voucher ANK Akata Altuntas 699 (OP363350.1)

80|l pisolithus albus voucher MDB4536 (KY689608.1) Clade 4
28| Pisclithus albus voucher PAG38NMCO02 (KYE&89603.1)

Pisolithus albus voucher PERTH4681 (FJ710202.1)

Lycoperdon perlat her MJ4684 (DQ112630.1) | Qutgroup Member

Figure 2. The ML phylogenetic tree showing the evolutionary relatedness of 17 fungal specimens conjectured from the
nriITS rDNA region. Bootstrap rates (=50) were shown for each branch. All of the sequences used to construct the
phylogenetic tree were obtained from NCBI GenBank except for ANK Akata & Altuntas 699. Lycoperdon perlatum was used
as the outgroup member in the phylogenetic tree. GenBank accession numbers are also provided for each sequence. The
scale bar given on the lower left indicates a genetic distance of 0.05.
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Abstract: Melanoleuca cinereifolia is identified based on macro/micro-morphological
characters and DNA sequences of the nuclear ribosomal Internal Transcribed Spacer (nrITS)
region and is reported here for the first time from Diyarbakir province of Tirkiye. Macro- and
micro-morphological description of the species is provided along with the photographs of fresh
basidiomes in natural habitat and the line drawings. The species is mainly characterized by
basidiome with a short stipe, grayish-brown pileus, grey lamellae and lageniform cystidia. In the
phylogram, M. cinereifolia is clustered with its allies in the subgenus Melanoleuca. Morphological
and molecular similarities and differences among the species and the close relatives were
discussed in detail.

Key words: DNA, ITS, Molecular taxonomy, Agaricales

Tarkiye'den Melanoleuca cinereifolia Tarinin Molekuler ve Morfolojik
Teshisi

Oz: Bu galismada Melanoleuca cinereifolia, Turkiye'nin Diyarbakir ilinden ilk kez rapor
edilmis, makro/mikro-morfolojik karakterleri ile nikleer ribozomal Internal Transcribed Spacer
(nrITS) bdlgesinin DNA dizileri baz alinarak tanimlanmistir. Ttrin makro ve mikro morfolojik
tanimi, dogal ortamdaki taze bazidyomlarin fotograflari ve mikroskobik yapilarinin gizimleri ile
birlikte verilmistir. Bu tir esas olarak kisa sapli, grimsi kahverengi sapka, gri lamelli ve sise
biciminde sistityumlu bazidiyom ile karakterize edilir. Filogramda, M. cinereifolia, Melanoleuca alt
cinsindeki akrabalari ile birlikte kimelenmigtir. TUrler ve yakin akrabalari arasindaki morfolojik ve
molekuler benzerlikler ve farkliliklar ayrintili olarak tartigiimistir.

Anahtar kelimeler: DNA, ITS, Molekuler taksonomi, Agaricales

Introduction

Melanoleuca Pat. (Agaricales) is fungus distributed
widely throughout the world with several edible species
(Antonin et al., 2017). The genus is mainly characterized
by a collybioid to tricholomatoid habit, dull color
basidiomes, white to pale yellowish lamellae, strongly
amyloid and warted spores, distinct cheilocystidia, and a
lack of clamp connections (Vesterholt, 2008). Species of
Melanoleuca are difficult to distinguish morphologically
since many species appear very similar and differentiated

by only using a few ambiguous features (Vizzini et al.,
2011). Molecular techniques are proved to be successful
approaches along with traditional methods for correct
identification and reclassification. The sequence of the
nrITS region is a superior molecular DNA barcode for
molecular identification of Basidiomycetes (Schoch et al.,
2012) so this region is used in the current study. In
Turkiye, 24 Melanoleuca species have been reported until
2020 (Sesli et al., 2020) and 3 of them were listed in our
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studies (Acar et al.,, 2017; Kalmer et al., 2018). In the

current study, Melanoleuca cinereifolia Bon (Bon) was
identified based on microscopic/macroscopic and
molecular analyses. Some Melanoleuca species are
reported to be edible while no information is found for the
rest (Wu et al., 2019). Melanoleuca cinereifolia was first
described in 1970 by a French mycologist, Marcel Bon
(Saba and Khalid 2014). There is not any report that
points out whether this species is edible or not.
Furthermore, Melanoleuca species may be useful for
pharmacological studies because of their antioxidant
capacity (Bahadori et al.,, 2019). The purpose of the
present study is to identify the collected materials by
using morphological and molecular data and to publish a
new species, Melanoleuca cinereifolia.

Material and Metod

Morphological studies

Samples were determined during routine visits to
the eastern region of Turkiye. Basidiomata were collected
from Hani district of Diyarbakir in 2012 and photographed
with a Canon (EOS 60D) camera equipped with Tokina
100 mm macro lens in their natural habitats. For micro-
morphological studies, tissues from pileus, stipe, and gills
were mounted in Melzer's reagent, and distilled water.
Microscopic structures were stained with Melzer's
reagent and KOH (5 %) and analyzed by using a Leica
DM500 research microscope. Color images were
obtained with the Leica ICC50 HD camera, and
measurements were carried out with Leica Application
Suite (version 3.4.0) programme. Methods used for
morphological descriptions were performed based on the
following literature; Boekhout, (1999); Breitenbach and
Kranzlin (1991); Vizzini et al., (2011); Buczacki, (2012);
Garcia et al., (2013); Kuo and Methven (2014). The
voucher specimens were deposited in the Fungarium of
Van Yuzinca Yil University (VANF).

Molecular studies

Total DNA was extracted from dried basidiomata
using the CTAB method with minor modifications (Doyle
and Doyle, 1987). The purity and quantity of extracted
DNA were determined by using NanoDrop2000c¢c UV-Vis
Spectrophotometer (Thermo Scientific) and 0.8%
agarose gel electrophoresis. DNA amplification was
performed in a 25 pl volume mixture containing genomic
DNA (10 ng/ul), 10X PCR Buffer, MgCI2 (25 mM), dNTP
mixture (10 mM), selected primer pair (10 uM), Taq
polymerase (5u/ul) and sterile water. To amplify ITS
(ITS1-5.8S-ITS2) region, primer pairs N-ncl8S10

Ekim(2022)13(2)134/140

5'’AGGAGAAGTCGTAACAAGS3/C26A

5'GTTTCTTTTCCTCCGCT3' (Wen and Zimmer, 1996)
were used. PCR products were run in a 1.0 % agarose
gel and visualized by staining with Gelred dye. Positive
reactions were sequenced with forward and reverse PCR
primers using ABI 3730XL automated sequencer (Applied
Biosystems, Foster City, CA, USA). Sequences were
subjected to BLAST at GenBank and the Melanoleuca
sequences with the highest homologies were retrieved for
phylogenetic analysis. DNA sequences of nrITS region
taken from the present study were aligned with 54 nrITS
sequences (31 taxa) retrieved from GenBank using
ClustalW (Thompson et al., 1994). Genetic parameters
were calculated using Molecular Evolutionary Genetics
Analysis software (MEGA 6; Tamura et al., 2013). To
determine the phylogenetic positions of the sampled
specimens, dataset was performed with I1Q-TREE
v.1.6.12 software (Nguyen et al. 2015) using TIM2+F+G4
model of evolution for ITS dataset. Branch support was
obtained through 1000 replicates of ultrafast bootstrap
(Hoang et al. 2018) and Shimodaira—Hasegawa (SH)-like
approximate likelihood ratio tests (Guindon et al. 2010).
Support values are given as SH-like approximate
likelihood ratio test support (SH-aLRT) [%] / Ultrafast
Approach Bootstrap (UFBoot) [%].

Results

Taxonomy

Melanoleuca cinereifolia Bon (Bon). Docums
Mycol. 9(33): 71 (1978) (Fig. 1-2)

Synonymy: Synonymy: Melanoleuca cinereifolia
var. maritima Huijsman ex Bon,—Melanoleuca maritima
Huijsman, Melanoleuca strictipes var. cinereifolia Bon

Description: Pileus; 30—40 mm, plano-convex, thin,
smooth, grayish-brown with slightly darker center.
Lamellae; adnate, close, white to gray. Stipe; 20-30 x 4—
7 mm, central, equal, striate, solid, sometimes bulbous at
the base, fibrillose, brown to dark pale brown.
Basidiospores; 7.6-9.0 x 4.0-5.8 um, ellipsoid, apiculus
absent, warty, amyloid, hyaline in KOH. Basidia; 8.0—
10(12) x 25-30 uym, clavate, four-spored, hyaline in KOH.
Cheilocystidia; 48-60(70) x 9-13(15) um, lageniform,
urticiform, sometimes septate, hyaline, with crystals at the
apex. Pleurocystidia; similar to cheilocystidia. Pileipellis;
a cutis, cylindrical, 8—15 ym wide, thin-walled, hyaline in
KOH. Caulocystidia; cylindrical, 5-12(14) ym, hyaline to
pale yellow in KOH. Clamp connections absent.

Specimens examined: TURKIYE, Diyarbakir, Hani,
in grassland and meadows area, 38° 24' 08"N, 40° 23'
40"E, 846 m, 13.11.2012. Acar. 36 (VANF). Genbank
accession numbers: OK356906-OK356907.
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Figure 1. Melanoleua cinereifolia a. Basidiomata b. Spores in distilled water c. Spores in Melzer's reagent (Scale
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a. Basidia b.

c. Pileipellis Scale Bar: 10 tm

Cheilocystidia

Figure 2. Melanoleuca cinereifolia a. Basidia b. Cheilocystidia c. Pileipellis (Scale bar=10 pum).

Molecular identification

Two nriTS sequences were used for phylogenetic
analysis. The sequences were submitted to GenBank and
the accession numbers were given in the text. The ITS
data matrix included 54 sequences in total. The amplified
DNA fragment of the region was approximately 650 bp
length encompassing complete ITS1, 5.8S and ITS2 sub-
regions. The final data set included a total of 636
positions, of which 452 were conserved, 181 were
variable.

The studied Melanoleuca cinereifolia (OK356906-
OK356907) sequences showed 100% homology with M.
cinereifolia (JN052137-JN052138-JF908356). Some of
the DNA sequences of our samples, especially the clean
and reliable ones were blasted in NCBI and the samples

showing the highest homologies were retrieved and
added to our dataset.

Two major clades, supporting recognition of two
subgenera (Urticocystis and Melanoleuca), were
observed in the phylogram (Figure 3). Clade
Melanoleuca, which was supported by 92% SH, 90% UF
support, included the taxa with mainly lageniform cystidia
or rarely without cystidia. Clade Urticocystis was
supported by a robust support values (100% SH, 100%
UF) and included the taxa mainly with mainly with
urticocystidia but also with macrocystidia.

The studied specimens of M. cinereifolia is the part
of the clade around M. cinereifolia and M. ammophilum
(91% SH, 97% UF). The position of M. cinereifolia in this
major clade was supported by the absence of the large
brevipes-type cystidia.
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Figure 3. Phylogenetic relationship of Melanoleuca cinereifolia with other Melanoleuca spp. based on the ML
method. Sequences generated from the local collection are marked with red bullets.

138



MANTAR DERGISI/The Journal of Fungus

Ekim(2022)13(2)134/140

Discussions

Identification of Melanoleuca species is
controversial since the morphology of the species are
easily affected by environmental factors. Therefore, just
traditional taxonomy may not be enough to determine the
species correctly.

Melanoleuca cinereifolia is reported here for the
first time from Diyarbakir province of Turkiye. Key
characteristics of the species are as follow; convex, thin
and greyish brown pileus with dark brown center;
concolorous short solid stipe often with subbulbous base
and the lower part of the stipe darker brownish, greyish
close lamellae, quite lageniform cystidia and usually
dunes habitats (Bon, 1991; Vesterholt, 2008; Saba and
Khalid 2014; Duriska et al., 2017). Morphologically, M.
cinereifolia can be confused with M. polioleuca (Fr.)
Kihner & Maire however it differentiates from M.
polioleuca in having a less color pileus with flexed to down
at margin, a darker brown stipe, and a different shape of
cheilo- and pleurocystidia. Phylogenetically, the Turkish
specimens of M. cinereifolia closely grouped with M.
ammophila. Melanoleuca ammophila has more robust
and larger basidiomes (pileus 40-50 mm diam., stipe 30—
70 mm long vs. 30-40, 20-30) (Antonin et al. 2021).
Micromorphologically, the cheilocystidium of M.
ammophila is thin-walled with slightly thick walled apex
compared to M. cinereifolia. Another difference between
these taxa is the pileipellis structure which in the new
species presents a thicker ixocutis (15 ym vs. 11 ym).

References

In the phylogeny obtained, the sampled sequences
of M. cinereifolia species appear in three clades. One of
them, with collections from Sweden, Korea, China and
Mexico. Melanoleuca cinereifolia closely clustered with
sequences of Antonin et al. (2017) (KY417110), Antonin
et al. (2021) (MT270933), Garbelotto et al. (unpublished-
JN052137-JN052138), Osmundson et al. (2013)
(JF908356) in the phylogram. The other two clades are
composed of specimens from China and Pakistan
included the type specimen (MT271004) form France.

Melanoleuca cinereifolia was originally described
from Europe; usually develops in dunes (Vesterholt,
2008). Sanchez-Garcia et al. (2013) reported M.
cinereifolia from Mexico City and collected from mountain
mesophilic forest. Also, M. cinereifolia collected from
Pinus wallichiana forest in Pakistan (Saba and Khalid,
2014). However, Turkish specimens were collected from
grassland and meadow. There are no previous reports of
M. cinereifolia being associated with grassland. This
report serves as the first documentation of this
association. According to the reports of M. cinereifolia, it
shows different ecological range.

In the present study, Melanoleuca cinereifolia
specimens collected from Eastern Turkiye are identified
by using morphological and molecular data.
Morphological observation and phylogenetic analyses
confirm that Melanoleuca cinereifolia is a new record for
Turkish mycobiota.

Acar, |., Dizkirici Tekpinar, A., Kalmer, A., Uzun, Y. (2017). Phylogenetic relationships and taxonomical positions of two
new records Melanoleuca species from Hakkari province, Turkey. Biodicon, 10(3): 85-93.

Antonin, V., Durika, O., Gafforov, Y., Jan&ovi¢ova, S., Para, R., TomSovsky, M. (2017). Molecular phylogenetics and
taxonomy in Melanoleuca exscissa group, (Tricholomataceae, Basidiomycota) and the description of M.
griseobrunnea sp. nov. Plant Syst Evol, 303:1181-1198. DOI 10.1007/s00606-017-1430-y

Antonin, V., Durigka, O., Jandovi¢ova, S., Para, R., Kudlagek, T., Tom3ovsky, M. (2021). Multilocus phylogeny and
taxonomy of European Melanoleuca subgenus Melanoleuca. Mycologia, DOI: 10.1080/00275514.2021.1966246

Bahadori, M.B., Sarikurkcu, C., Yalcin, O., Cengiz, M., Gungor, H. (2019). Metal concentration, phenolics profiling, and
antioxidant activity of two wild edible Melanoleuca mushrooms (M. cognata and M. stridula). Microchemical Journal,

150:104172. DOI: 10.1016/j.microc.2019.104172

Breitenbach, J. and Kranzlin, F. (1991). Fungi of Switzerland. Verlag Mykologia. 3rd ed. Lucerne, Switzerland.
Boekhout, T. (1999). Melanoleuca, in: C. Bas et al. (eds). Flora Agaricina Neerlandica 4.A.A. Balkema, Rotterdam, pp. 153-

165.

Bon, M. (1991). Flore mycologiqued’Europe, 2 — Les Tricholomesetressemblants. Revue de Mycologie Mémoire Hors-

Série, 2, 163.

Buczacki, S. (2012). Collins Fungi Guide: The Most Complete Field Guide to the Mushrooms and Toadstools of Britain &

Ireland. Harper Collins Publishers, London, UK.

Doyle, J.J., Doyle, J.L. (1987). A rapid DNA isolation procedure for small quantities of fresh leaf tissue. Phytochemical

Bulletin, 19,11-15.

Durigka, O., Antonin, V., Para, R., TomSovsky, M., Jangovi¢ova, S. (2017). Taxonomy, ecology and distribution of
Melanoleuca strictipes (Basidiomycota, Agaricales) in Europe. Czech Mycology, 69(1): 15-30.

Guindon, S., Dufayard, J.F., Lefort, V., Anisimova, M., Hordijk, W., Gascuel, O. (2010). New Algorithms and Methods to
Estimate Maximum-Likelihood Phylogenies: Assessing the Performance of PhyML 3.0. Systematic Biology,

59(3):307-21. https://doi.org/10.1093/sysbio/syq010

139



MANTAR DERGISI/The Journal of Fungus Ekim(2022)13(2)134/140

Hoang, D.T., Chernomor, O., von Haeseler, A., Minh, B.Q., Vinh, L.S. (2018) UFBoot2: Improving the ultrafast bootstrap
approximation. Molecular Biology and Evolution, 35:518-522. https://doi.org/10.1093/molbev/msx281

Kalmer, A., Acar, |., Dizkirici Tekpinar, A. (2018). Phylogeny of Some Melanoleuca Species (Fungi: Basidiomycota) in
Turkey and Identification of Melanoleuca angelesiana A.H. Sm. As a First Record. Kastamonu Universitesi Orman
Fakiltesi Dergisi, 18(3):314-326. D0i:10.17475/kastorman.499076

Kuo, M. and Methven, S.A. (2014). Mushrooms of the Midwest, University of lllinois Press. Urbana, Chicago and Springfield.

Nawaz, F., Jabeen, S., Khalid, A.N. (2017). New and noteworthy Melanoleuca (Pluteaceae) from Pakistan. Phytotaxa, 311
(2): 175-184. DOI: https://doi.org/10.11646/phytotaxa.311.2.5

Nguyen, L.T., Schmidt, H.A., von Haeseler, A., Minh B.Q. (2015). IQ-TREE A fast and effective stochastic algorithm for
estimating maximum likelihood phylogenies. Molecular Biology and Evolution, 32: 268-274.

Saba, M. and Khalid, A.N. (2014). New record of Melanoleuca cinereifolia in Himalayan moist temperate forests of Pakistan.
Mycotaxon, 129(2):317-327. DOI: https://doi.org/10.5248/129.317

Sanchez-Garcia, M., Blanco, J.C., Matheny, P.B. (2013). Taxonomic Revision of the Genus Melanoleuca in Mexico and
Description of New Species. Revista Mexicana de Biodiversidad, 111-127. https://doi.org/10.7550/rmb.31569

Schoch, C.L., Seifert, K.A., Huhndorf, S., Robert, V., Spouge, J.L., Levesqueb, C.A., Chen, W. and Fungal Barcoding
Consortium. (2012). Nuclear ribosomal internal transcribed spacer (ITS) region as a universal DNA barcode marker
for Fungi. PNAS, 109:6241-6246. https://doi.org/10.1073/pnas.1117018109

Sesli, E., Asan, A., Selguk, F. (eds), Abaci Glnyar, O., Akata, ., Akgil, H., Aktas, S., Alkan, S., Alli, H., Aydogdu, H.,
Berikten, D., Demirel, K., Demirel, R., Dogan, H.H., Erdogdu, M., Ergil, C.C., Eroglu, G., Giray, G., Haliki Uztan, A.,
Kabaktepe, S., Kadaifciler, D., Kalyoncu, F., Karalti, i., Kasik, G., Kaya, A., Keles, A., Kirbag, S., Kivang, M., Ocak,
i., Okten, S., Ozkale, E., Oztiirk, C., Sevindik, M., Sen, B., Sen, i., Turkekul, i., Ulukapi, M., Uzun, Ya., Uzun, Yu.,
and Yoltas, A. (2020). Tdrkiye Mantarlari Listesi (The Checklist of Fungi of Turkey), Ali Nihat Gokyigit Vakfi Yayini.
Istanbul.

Tamura, K., Stecher, G., Peterson, D., Filipski, A.M., Kumar, S. (2013). MEGAG6: Molecular Evolutionary Genetics Analysis
Version 6.0. Molecular Biology Evolution, 30(12):2725-2729.

Thompson, J.D., Higgins, D.G., Gibson, T.J. (1994). Clustal W improving the sensitivity of progressive multiple sequence
alignment through sequence weighting, position-specific gap penalties and weight matrix choice. Nucleic Acids
Research, 22:4673-4680. doi: 10.1093/nar/22.22.4673

Vesterholt, J. (2008). Funga Nordica-Agaricoid, boletoid and cyphelloid genera, Nordsvamp, Copenhagen.

Vizzini, A., Para, R., Fontenla, R., Ghignone, S., Ercole, E. (2011). A preliminary ITS phylogeny of Melanoleuca (Agaricales)
with special reference to European taxa. Mycotaxon, 118: 361-381. DOI: 10.5248/118.361

Wen, J., Zimmer, E.A. (1996). Phylogeny and Biogeography of Panax L. (the Ginseng Genus, Araliaceae): Inferences from
ITS Sequences of Nuclear Ribosomal DNA. Molecular Phylogenetics and Evolution, 6, 167-177.

Wu, F., Zhou, L., Yang, Z., Bau, T., Li, T.H., Dai, Y. (2019). Resource diversity of Chinese macrofungi: edible, medicinal
and poisonous species. Fungal Diversity, 98:1-76. https://doi.org/10.1007/s13225-019-00432-7

Yu, X., Lv, S., Ma, D., Li, F., Lin, Y., Zhang, L. (2014). Two new species of Melanoleuca (Agaricales, Basidiomycota) from
northeastern China, supported by morphological and molecular data. Mycoscience, 55: 456-461.

140


https://doi.org/10.1093/molbev/msx281
https://doi.org/10.11646/phytotaxa.311.2.5

Mantar Dergisi The Journal of Fungus

e-ISSN 2147-6845
Ekim 2020 / Cilt:11/ Say1:2
October 2020 / Volume:11 / Issue: 2

YAYIN ILKELERI
SELCUK UNIVERSITESI MANTARCILIK UYGULAMA Ve ARASTIRMA MERKEZ/’'nin yayinladiji MANTAR DERGISI (e-ISSN 2147 6845);
Ulusal veya Uluslararasi Mikoloji alaniyla ilgili arastirma sonuglarini igeren orijinal arastirma ve derleme makalelerin yayinlandigi elektronik
HAKEMLI bir dergidir.
Dergiye yayinlanmak Uzere sunulan makaleler, Bas Editor tarafindan konusu agisindan dergide yayinlanmasinin uygunluguna karar
verildikten sonra, derginin yazim kurallarina gére 6n kontrolden gegirilir. Sonra Editor Kurulu aracilidi ile ilgili uzmanlik alanindaki hakemlere
bilimsel yénden degerlendiriimek Gzere gdénderilir. Bag Editdr, Bilimsel Hakemlerin elestiri ve Onerileri ile yazarin bunlara verdigi cevaplar
dogrultusunda eserin yayinlanip, yayinlanamayacagina karar verir. Yayinlanmasi uygun gorilmeyen eserler hakkinda yazarlara bilgi verilir.
Yayinlanmasi uygun gorilen eserlerin matbaa provasi yazarlara gdnderilir ve son kontrol okumasi yapilir. Son okumada imla ve sekilsel
hatalar diginda diizeltme veya ekleme yapilmaz. Derginin yayin dili Tiirkgedir. ingilizce dilinde de yayin kabul edilebilir.
Mantar Dergisi Creative Commons Atif 4.0 Uluslararasi Lisansi ile lisanslanmigtir.
. Yazar eserin telif hakkini elinde tutar ve ilk yayimlama hakkini dergiye verir. Eser, yazarinin belirtimesi ve ilk yayiminin bu dergide
yapildiginin belirtiimesi koguluyla digerleri tarafindan paylasiimasina olanak veren Creative Commons lisansi altinda lisanslanir.
. Yazarlar, makalenin yayinlandigi dergiye atif yaparak makalelerinin yayinlandigi versiyonunu kurumsal bir argive, kitiphaneye
gonderebilirler.
. Lisans sahibine atifta bulunarak eseri dagitabilir, kopyalayabilir, Gzerinde galismalar yapabilir, yine sahibine atifta bulunarak tirevi
calismalar yapabilir veya buna benzer igler yapabilirsiniz.
Yazar makalesi ile ilgili en az 5 uzman ismini iletisim bilgileriyle beraber(cep tlf, e-posta adresi) word dosyasi olarak, Hakem Oneri Formunu
doldurarak sisteme ek dosya olarak yuklemelidir.
Sisteme yliklenen makalelerin bir an énce igleme alinabilmesi igin; “Hakem Oneri Formu” ve “Son Kontrol Formu” renkli olarak taranmig
sekilde sisteme ek dosya olarak yiklenmelidir.
MAKALE YAZIM KURALLARI
Makale, A4 boyutunda, kenarlarda 2 cm bosluk birakilacak sekilde, 1.5 aralikh, arial yazi karakterinde, 10 punto kullanilarak Word 2003
veya daha Ust surimdeki programla yaziimalidir. Makalenin word dosyasinda otomatik numaralandirma kullaniimamalidir. Makalenin
bélimleri sirayla séyle olmalidir;
(Tiirkce Makaleler icin);
Tiirkge Baslik, Yazarlar(sorumlu yazar belirtiimelidir) ve adresleri, E-postalari, Orcid numaralari, Oz, Anahtar kelimeler, ingilizce
Baslik, Abstract, Key words, Girig, Materyal ve Metot, Bulgular, Tartisma, Kaynaklar.
(ingilizce makaleler igin);
ingilizce Baslik, yazarlar(sorumlu yazar belirtiimelidir) ve adresleri, E-postalari, Orcid numaralari, Abstract ve Key words, Tiirkge
Baslik, Oz ve Anahtar kelimeler, Introduction, Material and Method, Results, Discussion, References.
Derleme galigmalarda da mevcut basliklarin (materyal ve metot hari¢) kullaniimasi gerekir. Bulgular ve Tartisma basliklari tek baslik altinda
verilebilir.
Yazar gerekli gorirse alt bagliklar kullanabilir. Her bolime ait bagliklar kalin ve ilk harfleri biyik yazilmalidir. Metin iginde gegen tim bilimsel
isimler italik olmali, eger baslik icerisinde yer aliyorsa hem italik hem de kalin olmalidir. Tur isimleri ilk gectikleri yerde yazarlariyla birlikte
verilmelidir. Daha sonraki yerlerde sadece takson isimleri yazilmalidir. Bélimler arasinda bir satir bogluk birakilmalidir.
Baslik: Tiirkge makalelerde; makalenin Tirkge basligi 14 punto, ingilizce bagligi 12 punto, ingilizce makalelerde ise ingilizce baslik 14 punto,
Turkge baslk 12 punto, sadece bas harfleri biyuk ve kalin olmaldir. Yazar isimlerinin bas harfi ve soyadi blyiik olmali, adresler ismin altina
yazilmali, sorumlu yazarin e-mail adresi mutlaka belirtiimelidir. Akademik unvanlar makalede yer almamaldir.
Anahtar kelimeler: 4-10 kelimeden olugsmalidir.
Giris: Arastirma konusu miimkiin oldugu kadar giincel olarak kisa ve 6zl degerlendirilir. Calismanin amaci da belirtiimelidir.
Kaynaklar: Kaynaklar metinde (soyad, tarih ) parantez iginde belirtilerek yaziimalidir. Kaynaklar bélimi alfabetik siraya gére 10 punto
olarak yazilmah ve yararlanilan eserlerin Yazar (yazarlarinin) Adi ve soyadinin ilk harfleri buylik olmalidir. Kitap, makale ve tam metin
yayimlanmis bildiri isimlerinin ilk harfleri bUytk yaziimalidir. Lisansiistii tezler kaynak olarak gosterilemez.
Kaynak kunyeleri APA stilinde asagidaki siraya uygun olarak yaziimalidir (2019’dan itibaren).
Periyodik ise asagidaki 6rnege uygun olarak:

Aktas, S., Kasik, G., Dogan, H. H. ve Oztiirk, C. (2006). Two New Taxa Records for the Macrofungi of Turkey. Tr.J.of Bot., 30 (4) 209-212.

Kitap ise asagidaki 6rnege uygun olarak:

Kasik, G., Oztiirk, C., Dogan, H. H., Aktas, S. ve Demirel, G. (2005). Mikoloji Laboratuvari. Konya: Marifet Ofset Matbaa ve Kagitcilik.

Bilimsel Toplanti kitabi ise agsagidaki 6rnege uygun olarak:

Qnay, A. O, Kasik, G., Alkan, S. ve Oztiirk, C. (2018). Pleurotus ostreatus’'un Misel Gelismesine Humik Maddelerin Etkisinin Arastiriimasi.
O. Turkmen ve M. Paksoy (Ed.), Il. International Eurasian Agriculture and Natural Sciences Congress Book of Full Text, (ss.22-29). Baku-
Azerbaijan.

Tablo ve sekiller: Tablo bulundurmayan butin géruntiler (fotograf, ¢izim, grafikler, harita vb.) sekil olarak isimlendiriimelidir. Bltin sekil ve
tablolar metin icinde ardisik olarak numaralandiriimalidir. Tablo ve sekillerin boyutlar 14x20 cm.’” den blylk olmamaldir. Sekiller mutlaka
orijinal olmahdir. Fotograflar en az 600 dpi ¢dzinurlikte olmali veya taranmis olmalidir. Sekiller mutlaka ana makalede yer almali ve "jpeg"
dosyasi olarak ayrica sisteme ylklenmelidir. Sekillerde el yazisi kullanilmamali, bilgisayar yazilimi olmalidir. Sekil ismi sekillerin altina, tablo
ismi tablonun Ustline yazilmalidir. Tablo Usti ve sekil alti yazilari 10 punto olmalidir. Eserler "http://dergipark.gov.tr/mantar" adresinden
online olarak génderilir. Belirtilimeyen konular bilimsel kurallara uygun olmalidir.

lletisim Adresi:

S.U. Mantarcilik Uygulama ve Aragtirma Merkezi Midirligu

Mantar Dergisi Editorligi

Fen Fakultesi Binasi B Blok Zemin Kat42079 Kampis/KONYA E-posta: mantarcilik@gmail.com



https://creativecommons.org/licenses/by/4.0/
mailto:mantarcilik@gmail.com

Mantar Dergisi The Journal of Fungus

e-ISSN 2147-6845
Ekim 2020 / Cilt:11/ Say1:2
October 2020 / Volume:11 / Issue: 2

PRINCIPLES OF ARTICLES
THE JOURNAL OF FUNGUS (e-ISSN 2147 6845) is published by SELGUK UNIVERSITY MYCOLOGICAL APPLICATION RESEARCH
CENTER. The journal, which is a peer-reviewed journal, publishes original research and review articles. The journal includes national or
international research of results with respect to the field of mycology.
Journal articles submitted for publication, after deciding for the eligibility in terms of issues to be published in the journal by the editors,
articles will be sent to relevant expertise in the field of scientific referees for evaluation. Editorial Board decides whether it can be published
or not in accordance with the referees decides and suggestions. Galley Proof of the articles which is accepted for the publication is sent to
the authors then final inspection is done. The language of the journal is in Turkish and English.
The Journal of Fungus is licensed under a Creative Commons Attribution 4.0 International License.
e Authors retain copyright and grant the journal right of first publication with the work simultaneously licensed under a Creative Commons
Attribution License that allows others to share the work with an acknowledgement of the work's authorship and initial publication in this
journal.
e Authors are able to enter into separate, additional contractual arrangements for the non-exclusive distribution of the journal's published
version of the work (e.g., post it to an institutional repository or publish it in a book), with an acknowledgement of its initial publication in this
journal.
e Licensees may copy, distribute, display and perform the work and make derivative works and remixes based on it only if they give the
author or licensor the credits (attribution) in the manner specified by these.
The author must upload the Reviewer Suggestion Form, contained at least 5 experts related to his / her article with the contact information
(mobile tif, e-mail address) as an additional file to the system.
To start the process of the Articles as soon as possible; Article, Reviewer Suggestion Form and Article Final Control Form should be uploaded
to the system.
Articles preparation Rules
The article must be 1.5 spaced in A4 size, 2 cm each margins, 10 font size and in Arial text character. Articles should be written in Word
2003 or higher. Sections of the article should be respectively like this:
For Article in Turkish
Turkish title, Name(s) of author(s) and their addresses, E-mails, Orcid number(s), Turkish abstract, Turkish key words, English
title, English abstract, Key words, Introduction, Materials and Methods, Results, Discussion, References.
For Article in English
English title, Name(s) of author(s) and their addresses, E-mails, Orcid number(s), English abstract, Key words, Turkish title, Turkish
abstract, Turkish key words, Introduction, Materials and Methods, Results, Discussion, References.
If necessary, authors may use sub-titles. The title of each section should be written in bold and the initial letters should be written big on title.
All the scientific names should be italicized in the text, if it take part in the title should be both bold and italic. Genus and species names must
first be supplied with the authors in their place. Then other place names should be used only species names. Should be a blank line between
sections.
Title: Title of Turkish articles should be 14 points. English title should be 12 points. Initial letters and surname of the author's must be greater.
Address should be written under the name of the author. E-mail address of corresponding author must be given. Academic qualifications are
not included in the article.
Key words: Should consist of 4-10 words.
Introduction: Research topic as much as possible should be short and concise. The aim of the study should also be indicated.
References: References in the text must be written in parentheses (name, date). References section should be written as 10 points in
alphabetical order. Names of books, articles and announcements initial letters should be big. The first letters of the names of the book, the
article and the published submition should be written in large. Master's theses are not shown as a reference. References should be written
in APA style in the following order (from 2019).
For Article:

Aktas, S., Kasik, G., Dogan, H. H. and Oztiirk, C. (2006). Two New Taxa Records for the Macrofungi of Turkey. Tr.J.of Bot., 30 (4) 209-212. |

For Books:

Kasik, G., Oztiirk, C., Dogan, H. H., Aktas, S. and Demirel, G. (2005). Mikoloji Laboratuvari. Konya: Marifet Ofset Matbaa ve Kagitcilik. |

For Congress Book:

Qnay, A. 0., Kagik, G., Alkan, S. and Oztiirk, C. (2018). Pleurotus ostreatus’un Misel Gelismesine Humik Maddelerin Etkisinin Aragtiriimasi.
O. Turkmen ve M. Paksoy (Ed.), Il. International Eurasian Agriculture and Natural Sciences Congress Book of Full Text, (ss.22-29). Baku-
Azerbaijan.

Tables and figures: All images (photographs, drawings, graphs, maps, etc..) should be named as figure. All figures and tables should be
numbered consecutively in the text. The sizes of tables and figures 14x20 cm should not be greater than. Figures must be original. Photos
must be at least 600 dpi resolution or must be scanned. Figures must be separate from the main article "jpeg" should be sent to the file.
Figure name should be written under figure and should be 10 points. Table name should be written on top of the table and should be 10
points.

Works are sent online at "http://dergipark.gov.tr/mantar”. Unspecified subjects must comply with scientific rules.

Contact Address:

S.U. Mantarcilik Uygulama ve Aragtirma Merkezi Midirligi

Mantar Dergisi Editorligi

Fen Fakiiltesi Binasi B Blok Zemin Kat42079 KampiissfKONYA/TURKIYE E-posta: mantarcilik@gmail.com



https://creativecommons.org/licenses/by/4.0/




e-ISSN 2147-6845

SELCUK UNIVERSITY MUSHROOM APPLICATION AND RESEARCH CENTER-KONYA-TURKEY

THE JOURNAL OF FUNGUS

E-JOURNAL

Issue:2

October 2022  Volume 13

i

ICINDEKILER(CONTENTS)

Amanita spadicea: Tirkiye Mikotas! Igin Yeni Bir Kayit................ccooeeiiiiiiiniiin..... 92
Amanita spadicea: A New Record for the Turkish Mycota

Ertugrul SESLI

Mugla Sitki Kogman Universitesi Kampiisiinde Yetisen Makromantarlar .................. 96
Macrofungi Growing in Mugla Sitki Kocman University Campus

Hakan ALLI

Metal and Radioactive Elements Uptake of Wild

Agaricus and Agrocybe Species Growing in Samanli Mountains (Turkiye)................ 105
Samanli Daglari'nda (Turkiye) Yetisen Agaricus ve Agrocybe Turlerinin

Metal ve Radyoaktif Element Alimi

Hasan Hiiseyin DOGAN, Murad Aydin SANDA

Assessment of Cytotoxic Effect of Porodaedalea pini
Mushroom on Prostate CanCer ...........ooi oo 112

Porodaedalea pini Mantarinin Prostat Kanseri Uzerindeki Sitotoksik Etkisinin Degerlendiriimesi
Ebru DEVECI, Gulsen TEL-CAYAN, Mehmet Emin DURU

A New Species Record from the Order of Pezizales; Coprotus disculus ................... 120
Pezizales Ordosundan Yeni Bir Tiir Kaydi; Coprotus disculus

Ismail ACAR, Luis QUIJADA

Pseudohydropus floccipes (Fr.) Vizzini & Consiglio,
A New Record for Turkish Mycobiota ... 124

Pseudohydropus floccipes (Fr.) Vizzini & Consiglio, Turkiye Mikobiyotasi igin Yeni Bir Kayit
Yasin UZUN, Ali KELES, Abdullah KAYA

Pisolithus albus, A New Record For Turkish Gastroid Fungi...................ooooiiin. 128
Pisolithus albus, Tirkiye Gastroid Mantarlari igin Yeni Bi_r_ Kayit 5 )
llgaz AKATA, Deniz ALTUNTAS, Beste Gizem OZBEY SARIDOGAN, Ergin SAHIN

Molecular and morphological identification
of Melanoleuca cinereifolia from TUrKIYe............cccouuiiiiiiiiieieeeeee e 134

Tarkiye'den Melanoleuca cinereifolia Turinin Molekiler ve_MorfoIojik Teshisi
Aysenur KALMER, Ayten DIZKIRICI TEKPINAR, Ismail ACAR

e-ISSN 2147-6845

Ekim 2022 Cilt:13 Say:2
im 1 E-DERGI

SELGUK UNIVERSITESI _ -
MANTARCILIK UYGULAMA VE ARASTIRMA MERKEZI-KONYA-TURKIYE



	2022 2 arka KAPAK.pdf
	1: arkakapak içi
	2: arkakapak




