The Korean Journal of Mycology

L)

Check for
updates

& OPEN ACCESS

PISSN : 0253-651X
elSSN : 2383-5249

Kor. J. Mycol. 2023 December, 51(4): 313-334
https://doi.org/10.4489/kjm.20230033

Received: October 16, 2023
Revised: November 23, 2023
Accepted: November 27, 2023

© 2023 THE KOREAN SOCIETY OF MYCOLOGY.

This is an Open Access

BY__NC article distributed
under the terms of the Creative Commons
Attribution Non-Commercial License (http:
/lcreativecommons.org/licenses/by-nc/4.0/)
which permits unrestricted non-commercial use,
distribution, and reproduction in any medium,
provided the original work is properly cited.

RESEARCH NOTE

Newly Recorded Macrofungi from Taebaeksan
National Park in Korea

Jae Young Park®", Jin Sung Lee>", Minkyeong Kim®, Hyun Lee?, Changmu Kim?, and Nam Kyu Kim*'
'Qmyco, Seoul 08793, Korea

Yurim Mushrooms, Asan 31582, Korea

*Species Diversity Research Division, National Institute of Biological Resources, Incheon 22689, Korea
*Catholickwandong University, Gangneung 25601, Korea

"Corresponding author: namkyu0428@gmail.com

"These authors have contributed equally to this work.

ABSTRACT

Mt. Taebaeksan extends from Gangwon-do Province (Taebaek-si, Youngwon-gu, and
Jeongseon-gun) to Gyeongsangbuk-do Province (Bongwha-gun), South Korea. Indigenous
fungi present in the park were investigated between 2019 and 2022. All collected specimens
were identified to the species level based on their morphological characteristics and
molecular phylogenetic analysis using sequences from the internal transcribed spacer
(ITS) and large subunit (LSU) of ribosomal DNA. Among them, 17 species—Cyanosporus
bifarius, Dacryobolus angiospermarum, Entoloma sericeum, Flammulina rossica,
Fuscopostia leucomallella, Homophron helvolescens, Hygrophorus queletii, Hymenochaete
huangshanensis, Inocybe albodiscoides, Lactarius fulvihirtipes, Lepiota ignivolvata,
Physisporinus eminens, Ramaria gracilis, Russula albolutea, Russula cremicolor, Stropharia
lignicola, and Tengioboletus subglutinosus—were newly recorded macromycota in Korea.

Keywords: Macrofungal flora, Taebaeksan National Park, Unrecorded species

Mt. Taebaeksan extends from Gangwon-do Province (Taebaek-si, Yeongwol-gun, and Jeongseon-gun)
to Gyeongsangbuk-do Province (Bongwha-gun) in South Korea and has an area of 70,052 km’. Of Korea’s
22 national parks, Mt. Taebaeksan is the most recently designated. Taebaeksan National Park is home to a
variety of wildlife, including several endangered species, such as Egretta eulophotes Swinhoe, Pelophylax
chosenicus Okada, and Lutra lutra L. The higher plains are covered by alpine vegetation. Although
macrofungi surveys have been conducted in other national parks with support from the national government,
little research has been conducted on macrofungi in the Tacbacksan National Park. Nevertheless, because
the vegetation of the park is diverse, a variety of macrofungi was expected to be distributed throughout.
Through research done in the park from 2019 to 2022, 999 specimens of macrofungi were obtained,
first identified based on their macroscopic morphology, followed by accurate identification through
microstructural observation using a microscope. In addition, more objective and precise identification was
performed using tDNA sequence analysis. The survey identified 286 species that were classified into 2
phyla, 6 classes, 18 orders, 75 families, and 167 genera. Among these, 17 species—Lepiota ignivolvata
Bousset & Joss. ex Joss., 1990; Entoloma sericeum Quél., 1872; Hygrophorus queletii Bres., 1881;
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Inocybe albodiscoides Matheny, 2022; Flammulina rossica Redhead & R. H. Petersen, 1999; Homophron
helvolescens (S. Imai) Beker & U. Eberh, 2022; Stropharia lignicola E. J. Tian, 2021; Tengioboletus
subglutinosus Yang Wang, Bo Zhang & Yu Li, 2022; Ramaria gracilis (Pers.) Quél., 1888; Hymenochaete
huangshanensis S.H. He & Y.C. Dai, 2012; Dacryobolus angiospermarum S.H. He, 2018; Physisporinus
eminens (Y.C. Dai) F. Wu, Jia J. Chen & Y.C. Dai, 2017; Cyanosporus bifarius (Spirin) B.K. Cui &
Shun Liu, 2021; Fuscopostia leucomallella (Murrill) B.K. Cui, L.L. Shen & Y.C. Dai, 2018; Lactarius
fulvihirtipes X.H. Wang, 2018; Russula albolutea B. Chen & J.F. Liang, 2021; and Russula cremicolor G.J.
Li & C.Y. Deng, 2020—were recorded for the first time in Korea. Microscopic measurements and images
of the 17 species were obtained using an Olympus CX43 microscope (Olympus, Tokyo, Japan). Twenty
randomly selected mature basidiospores and basidia from each specimen were evaluated and compared to
previously published descriptions [1-14]. Taxonomic classification of species and associated nomenclature
were performed using the MycoBank database (http:/www.mycobank.org/). For molecular identification,
total DNA was extracted from the dried specimens using an AccuPrep Genomic DNA Extraction Kit
(Bioneer, Daejeon, Korea). The nuclear large subunit rDNA D1-D2 domains (28S) of Tengioboletus
subglutinosus were amplified using primer sets LROR/LRS [15,16]. The ITS regions of the other 16
species were amplified using primer sets ITS1F and ITS4B [16]. PCR amplification was performed as
previously described [17]. Twenty-four nucleotide sequences of these 17 species have been deposited in
GenBank (accession numbers: OR565247-OR565251, OR565254-0OR565271, OR54006) and compared
with GenBank reference sequences (Table 1). We used MEGA 7 to assemble, proofread, and edit the
DNA sequences [18]. The sequences obtained in this study were compared with reference sequences
from GenBank A neighbor-joining phylogenetic analysis was performed using MEGA 7 software with
Kimura 2-parameter correction. The robustness of the inferred neighbor-joining topologies was tested
using 1000 bootstrap replicates (Fig. 1). Using a combination of morphological and phylogenetic analyses,
one specimen (NIBRFG0000513774) formed a monophyletic clade with the reference sequence Lepiota
ignivolvata (bootstrap=100%; sequence similarity: 100%). One specimen (NIBRFG0000509002) formed a
monophyletic clade with the reference sequence of Entoloma sericeum (bootstrap=86%; sequence similarity:
99.7%). Two specimens (NIBRFG0000513807 and NIBRFG0000513813) formed a monophyletic clade
with the reference sequences of Hygrophorus queletii (bootstrap=100%; sequence similarity: 100%). One
specimen (NIBRFG0000513812) formed a monophyletic clade with the reference sequence of Inocybe
albodiscoides (bootstrap=99%; sequence similarity: 99.3%). Two specimens (NIBRFG0000513790 and
NIBRFG0000514550) formed a monophyletic clade with the reference sequences of Flammulina rossica
(bootstrap support=97%; sequence similarity: 99.7-99.9%). One specimen (NIBRFG0000508845) formed
a monophyletic clade with the reference sequence of Homophron helvolescens (bootstrap support=95%;
sequence similarity: 99.9%). Two specimens (NIBRFG0000509011 and NIBRFG0000513712) formed
a monophyletic clade with the reference sequences of Stropharia lignicola (bootstrap support=100%;
sequence similarity: 100%). One specimen (NIBRFG0000513708) formed a monophyletic clade with
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the reference sequence of Tengioboletus subglutinosus (bootstrap support=100%; sequence similarity:
100%). Two specimens (NIBRFG0000508844 and NIBRFG0000513701) formed a monophyletic clade
with the reference sequences of Ramaria gracilis (bootstrap support=100%; sequence similarity: 100%).
One specimen (NIBRFG0000511214) formed a monophyletic clade with the reference sequence of
Hymenochaete huangshanensis (bootstrap support=100%,; sequence similarity: 100%). Two specimens
(NIBRFG0000505734 and NIBRFG0000510350) formed a monophyletic clade with the reference
sequences of Dacryobolus angiospermarum (bootstrap support=100%; sequence similarity: 99.8-
100%). One specimen (NIBRFG0000511205) formed a monophyletic clade with the reference sequence
of Physisporinus eminens (bootstrap support=100%; sequence similarity: 99.7%). One specimen
(NIBRFG0000513779) formed a monophyletic clade with the reference sequence of Cyanosporus bifarius
(bootstrap support=84%; sequence similarity: 99.2%). One specimen (NIBRFG0000513753) formed a
monophyletic clade with the reference sequences of Fuscopostia leucomallella (bootstrap support=100%;
sequence similarity: 99.5%). Three specimens (NIBRFG0000508975, NIBRFG0000508989, and
NIBRFG0000509020) formed a monophyletic clade with the reference sequences of Lactarius fulvihirtipes
(bootstrap support=87%; sequence similarity: 99.4%). One specimen (NIBRFG0000508947) formed a
monophyletic clade with the reference sequence of Russula albolutea (bootstrap support=100%; sequence
similarity: 99.5%). One specimen (NIBRFG000051121) formed a monophyletic clade with the reference
sequence of Russula cremicolor (bootstrap support=100%; sequence similarity: 100%). Here, 17 newly
confirmed unrecorded species were added to the Korean National Species List [19]. Photographs of fruiting
bodies, drawings of microscopic features (Fig. 1), and descriptions and discussions of these species are

presented.

Table 1. Closest GenBank matches of 17 undescribed species in this study.

Voucher No. Genbank accession No. The closest GenBank Taxa Identity (%) gene
NIBRFG0000513774 OR565247 Lepiota ignivolvata 100 ITS
NI BRFG0000509002 OR565248 Entoloma sericeum 99.7 ITS
NIBRFG0000513807 OR565249 Hygrophorus queletii 100 ITS
NIBRFG0000513813 OR565250 Hygrophorus queletii 100 ITS
NIBRFG0000513812 OR565251 Inocybe albodiscoides 9.3 ITS
NIBRFG0000513790 OR565254 Flammulina rossica 99.9 ITS
NIBRFG0000514550 OR565255 Flammulina rossica 9.7 ITS
NI BRFG0000508845 ORS565256 Homophron helvolescens 999 IS
NIBRFG0000509011 OR565257 Stropharia lignicola 100 ITS
NIBRFG0000513712 OR565258 Stropharia lignicola 100 ITS
NIBRFG0000513708 ORS554006 Tengioboletus subglutinosus 100 LSU
NIBRFG0000508844 OR565259 Ramaria gracilis 100 ITS
NIBRFG0000513701 OR565260 Ramaria gracilis 100 ITS
NIBRFG0000511214 OR565261 Hymenochaete huangshanensis 100 ITS
NI BRFG0000505734 ORS565262 Dacryobolus angiospermarum 99.8 ITS
NIBRFG0000510350 ORS565263 Dacryobolus angiospermarum 100 ITS
NIBRFG0000511205 OR565264 Physisporinus eminens 9.7 ITS
NIBRFG0000513779 OR565265 Cyanosporus bifarius 92 ITS
NIBRFG0000513753 OR565266 Fuscopostia leucomallella 9.5 ITS
NIBRFG0000508975 OR565267 Lactarius fulvihirtipes 994 ITS
NIBRFG0000508989 OR565268 Lactarius fulvihirtipes 994 ITS
NI BRFG0000509020 OR565269 Lactarius fulvihirtipes 994 ITS
NIBRFG0000508947 OR565270 Russula albolutea 9.5 ITS
NIBRFG0000511221 OR565271 Russula cremicolor 100 ITS

ITS: internal transcribed spacer, LSU: large subunit tDNA
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Lepiota ignivolvata

B: a) basidiospore, b) basidia

Entoloma sericeum

6080,
00O*
Q00

B: a) basidiospore, b) basidia

Fig. 1. Fruiting bodies (A), microscopic features (B), and neighbor-joining tree (C) of 17 unrecorded species: Lepiota ignivolvata, Entoloma
sericeum, Hygrophorus queletii, Inocybe albodiscoides, Flammulina rossica, Homophron helvolescens, Stropharia lignicola, Tengioboletus
subglutinosus, Ramaria gracilis, Hymenochaete huangshanensis, Dacryobolus angiospermarum, Physisporinus eminens, Cyanosporus bifarius,
Fuscopostia leucomallella, Lactarius fulvihirtipes, Russula albolutea, and Russula cremicolor. (C) Bootstrap scores > 50 are shown at the nodes.
The scale bar indicates the number of nucleotide substitutions per site. TS, internal transcribed spacer; LSU, large subunit. (continued)

L. ignivolvata

0 | MK651619 Lepiota ignivelvata RITF2198
SINIBRFGO000513774

8 INIK651618 Lepiota ignivoivata RITF2419

7I_7C6883Cl2 Lepiota ignivolvara YNI180916igni49
LC688301 Lepiora ignivolvara OS080919%igni47

HM222939 Lepiota maculans IMB 05-08-09-18
-IIJX014271 Lepiota viridigleba Trappe 9493
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ggJ'R 121542 Lepiota viridigleba OSC 56971 T
_[AYI 76490 Lepiota subgracilis 8 X-1991 E.C. Vellinga 17383
100l EU416290 Lepiota subgracilis HKAS 5802
AY176392 Lepiota pseudolilacea 4X-1998 E.C. Vellinga 2278
MK685381 Lepiota felina ZP1246

100LEU416286 Lepiora felina HKAS 5801
TN944089 Lepiota magnispora HEKAS 61622
TN944093 Lepiota clypeolaria strain HKAS 49124

KT315646 Lepiota iberica IMV800332
EU416282 Lepiota castanea HKAS 48817

NR 173481 Lepiota cinnamomea MEL 1054821 T

&E EU081944 Lepiota cristata HKAS46333
IN224822 Lepiota condylospora MFLU 090048 T
MN810149 Cystolepiota pseudoseminuda KUN-HKAS 92275

H
002

ITS

JX454814 Entoloma sericeum MEN 1048 (L)
MN992142 Entoloma sericeum MQI8R381-QFB30897

‘OM368074 Entoloma sericeum DA-18049 .
E. sericenm
. JTX454869 Entoloma sericeum JVG 960816-7

MN\V855937 Entoloma sericeum HBAU15747

1ioo| NIBRFG 0000509002

TX454878 Entoloma conicosericeum LIP JVG 1080514 T
33(454807 Entoloma minutisporum SFC 081204-02
TX454819 Enteloma minutisporum SCG-070511-02
TX454915 Entoloma atrosericeum GMFN 2062
§§454865 Entoloma atrosericeum JVG 990928-8

[ TX454866 Entoloma brunneosericenm JVG 980911-3

[ JX454820 Entoloma nitens SCG-091111-1

TX454855 Entoloma limonae LIP TVG 1060202AT
£M454892 Entoloma juncinum JVG 1051022-1

JX454823 Entoloma cinerecopacum MEN 566

TX454891 Entoloma tenellum VG 1051022-7
1£|_EJX4549 12 Entoloma psammophilohebes LIP VG 1071129 T
99% 1454908 Entoloma fiscohebes LIP TVG 960127 T
KC898447 Entoloma serrulatum LE254361
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Hygrophorus queletii

9o MT981632 Hygrophorus fuscoalboides NS3184

-I MT981629 Hygrophorus fuscoalboides HRL2345
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MT981637 Hygrophorus whitei JO-01/HRL2892

MN243164 Hygropherus kerhonenii EL320-13

76 -IN'R 173954 Hygrophorus korhonenii H 6035782 T

_[N'R 172318 Hygrophorus annularus GDGM 45124 T
g&ZéOSSZi Hygrophorus annulatus HMAS 254418

92[q5

MT981643 Hygrophorus marcocontui KATO Fungi3576

1E|N'R 173193 Hygrophorus marcocontui KATO Fungi:2976 T
MT981635 Hygrophorus canadensis CMMF10093

100/NR 172980 Hygrophorus canadensis DAOM HRL2344 T
100 | MN243170 Hygrophorus olivaceoalbus GB0183666

MT981627 Hygrophorus olivaceoalbus MICH34171
100| MF399428 Hygrophorus abieticola IB19670263

Ivp390430 Hygrophorus abieticola IB19680305

JE908069 Hygrophorus queletii 15696
1 OLITSOZS?Z Hygrophorus queletii NSK 1014463 ..

] H. queletii
NIBRFG0000513807
NIBRFG0000513813

20 um

OM906870 Hygrophorus piceae MF80526/NS3178

00
Q00

B: a) basidiospore, b) basidia

Inocybe albodiscoides

o
sl
8

90| ON116974 Inocybe acriolens AWW270

871 ON116976 Inocybe acriolens LVK12311

59| ON116975 Inocybe acriolens JCS071005D

‘I ON116985 Inocybe grammatoides LVK21312
%QNI 16986 Inocybe grammatoides LVK21459

_| 1C?)l(\]ll 16983 Inocybe grammata PBM2558
ON116984 Inocybe grammata PBM2602

99 ‘ON116981 Inacybe albodiscoides PBMS554

[ NIBRFG0000513812
: ON116980 Inocybe albodiscoides JK189

I albodiscoides

2 ON116998 Inocybe velicopia LVK18412X
Ool ON116999 Inocybe velicopia PBM2826

"l ON117000 Inocybe velicopia PBM3336

ON116988 Inocybe panamica AC98 (ARIZ)
ﬁ‘om 16987 Inocybe panamica AC59 (UCH)

4 ON116990 Inocybe panamica REH7181

‘IMHO 16905 Inocybe floridana FLAS-F-60946
871 ON116982 Trocybe floridana PBMA529
MNS12328 Inocybe vestalis STU:SMNS-STU-F-0901263

B: a) basidiospore, b) basidia, ¢) pleurocystidia
Fig. 1. Fruiting bodies (A), microscopic features (B), and neighbor-joining tree (C) of 17 unrecorded species: Lepiota ignivolvata, Entoloma
sericeum, Hygrophorus queletii, Inocybe albodiscoides, Flammulina rossica, Homophron helvolescens, Stropharia lignicola, Tengioboletus
subglutinosus, Ramaria gracilis, Hymenochaete huangshanensis, Dacryobolus angiospermarum, Physisporinus eminens, Cyanosporus bifarius,
Fuscopostia leucomallella, Lactarius fulvihirtipes, Russula albolutea, and Russula cremicolor. (C) Bootstrap scores > 50 are shown at the nodes.
The scale bar indicates the number of nucleotide substitutions per site. TS, internal transcribed spacer; LSU, large subunit. (continued)
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Flammulina rossica

EF595852 Flammulina rossica HKAS 7930
i 631 NIBRFG0000514550
7T NIBRFG0000513790 .
X X . N E rossica
KT277010 Flammulina ressica Dai 13369
KU950340 Fiammulina rossica W141699
KC179735 Flammulina rossica HKAS 57924

——KY200193 Flammulina finlandica HKAS93378
%EU 191045 Flammulina fennae TENN60085
EU191044 Flammulina fennae TENN58263

]2

KT874992 Flammulina mexicana HC-PNNT-316
ZEZUB 1052 Flammulina populicola TENN54776
gEUl 91051 Flammulina populicola TENN53632
[~ KY200205 Flammulina ononidis WU18720

FJ889520 Flammulina elastica SAV-F-1451

EU145952 Flammulina cephalariae SEST05120701

51 KP867924 Flammulina filiformis HKAS83890 T
87| [ KT277016 Flammulina velutipes Dai 12711

991 £7914389 Flammulina veluripes SLO F-1593

_[DQ486704 Flammuling yunnanensis HKAS 32774
98L KX010460 Flammuiina yunnanensis DMR18/10

AF047872 Flammulina stratosa 7099-9

B: a) basidiospore, b) basidia

Homophron helvolescens

C ITS

MG773815 Homophron spadiceum PBM4137
MKS564559 Homophron spadiceum S.D. Russell MycoMap 7004

MN906125 F P S.D. Russell Must Observer * 224603

MZ314934 Homophron spadiceum F26480
MN906126 Homophron spadiceum SD. Russell Mushroom Observer * 110531

57|~ MZ724623 Homeophron spadicem GLM:GLM-F046017

NIBRFG0000508845
H MZ725549 Homophron helvolescens SAPA:10000035 @ H. hielvolescens

{NR 175751 Homapiiron helvolescens SAPA 10000035 u

100| | |ON453656 Homaphron spadicewm HMUT M1489

991 0N430696 Homophron spadicenm HMUT M1280

a) O O O O C) 100] KC992956 Homophron campiopodum IB1997-956
MZ322767 Homophron camptopodum F26445
91 DQ389726 Homaphron cermuum LO134-98
+
MK351703 Homophron cernuum KA16-1065
20 me 66
KJ939632 Homophron cernuum 14054
d) K(C992957 Psathyrella crenulata WK8/10/64-5
H
0.0050

B: a) basidiospore, b) basidia, ¢) pleurocystidia , d) cheilocystidia

Fig. 1. Fruiting bodies (A), microscopic features (B), and neighbor-joining tree (C) of 17 unrecorded species: Lepiota ignivolvata, Entoloma
sericeum, Hygrophorus queletii, Inocybe albodiscoides, Flammulina rossica, Homophron helvolescens, Stropharia lignicola, Tengioboletus
subglutinosus, Ramaria gracilis, Hymenochaete huangshanensis, Dacryobolus angiospermarum, Physisporinus eminens, Cyanosporus bifarius,
Fuscopostia leucomallella, Lactarius fulvihirtipes, Russula albolutea, and Russula cremicolor. (C) Bootstrap scores > 50 are shown at the nodes.
The scale bar indicates the number of nucleotide substitutions per site. TS, internal transcribed spacer; LSU, large subunit. (continued)
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Stropharia lignicola

¢

100]TN021095 Stropharia hornemannii TRTC157007
JN021092 Stropharia hornemannii TRTC150919
AY818350 Stropharia ambigua AFTOL-ID 726
KUG640174 Stropharia semiglobata 4S

100| EU784418 Stropharia inuncta RBG Kew K(M)125550
EU784417 Stropharia inuncta RBG Kew K(M)106571
KX449459 Stropharia aeruginosa Champ-55

AF345655 Smropharia melanosperma

KU836595 Smropharia rugesoannulara ZJ0001QGG01

JQ627593 Smopharia rugosoannulata SR530

KY706180 Stropharia coronilia MP3

64— F1210140 Smopharia ambigua dd08022
MYV492531 Stropharia lignicoia Ti4

6] NIBRFG0000509011 H

§ NIBRFG0000513712 S. lignicola
NR 173324 Stropharia lignicola HMJAU 37429 T
|M\\'492 530 Stropharia lignicola T17 :

100 MF882992 Stropharia acanthostipitata JBSD 127401
MG735313 Stropharia acanthostipitata CA01222011

9 JF961347 Stropharia jilinensis
J7&) 100 MZ661094 Siropharia populicola BITC FM1480
g @ MZ661095 Stropharia populicola BITC FM1454
b) o —————— MT879452 Pholiota adiposa SFC20181015-01
— —
0.02

B: a) basidiospore, b) basidia, ¢) pleurocystidia , d) cheilocystidia

Tengioboletus subglutinosus

KT990658 Tengioboletus fugianensis HKAST7869
MN960592 Tengioboletus fujianensis SFC20180725-31
KF112342 Tengioboletus fijanensis HKAS 76661

¢ MH367479 Tengioboletus fujianensis FHMUS75
KT990657 Tengioboletus fijianensis HKAS52241

[ IN563861 Tengioboletus reticulatus HKAS52241

0 KF112491 Tengioboletus reticulatus HKAS 53426

KT990656 Tengioboletus reticulatus HKASS53453

MK765834 Tengioboletus reticulatus TXSB1188

OL588198 Tengioboletus subglutinosus T286§
‘{XIBRFGODOUSUWS N I subglutinosus

OL588197 Tengioboletus subglutinosus T293§

KT990655 Tengioboletus glutinosus HKAS53452

62||KF 112341 Tengiobolerus glutinosus HKAS 53425

80} 0QB04651 Tengioboletus glutinosus NIBREG0000511001
” 0Q804659 Tengioboletus giutinosus NIBRFG0000513834

100[ MH367475 Retiboletus nigrogriseus FHMU2045

MH367476 Retiboletus nigrogriseus FHMU2800

0.01

B: a) basidiospore, b) basidia

Fig. 1. Fruiting bodies (A), microscopic features (B), and neighbor-joining tree (C) of 17 unrecorded species: Lepiota ignivolvata, Entoloma
sericeum, Hygrophorus queletii, Inocybe albodiscoides, Flammulina rossica, Homophron helvolescens, Stropharia lignicola, Tengioboletus
subglutinosus, Ramaria gracilis, Hymenochaete huangshanensis, Dacryobolus angiospermarum, Physisporinus eminens, Cyanosporus bifarius,
Fuscopostia leucomallella, Lactarius fulvihirtipes, Russula albolutea, and Russula cremicolor. (C) Bootstrap scores > 50 are shown at the nodes.
The scale bar indicates the number of nucleotide substitutions per site. TS, internal transcribed spacer; LSU, large subunit. (continued)
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Ramaria gracilis

-

B b)
a) ‘
ﬂ@@@@ﬂ
2 o) 2
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B: a) basidiospore, b) basidia, ¢) hyphae

Hymenochaete huangshanensis

| | NIBREG0000513701

i |IX310399 Ramaria gracilis OSC 134659

i [NIBREGO0000508844 aye
i I R. gracilis
100} 43408378 Ramaria gracilis MA-Fungi 48054

KT307880 Ramaria gracilis GO-2009-181 i

66 EU258553 Ramaria gracilis
AY854078 Ramaria rubella AFTOL-ID 724
L0 NR 119527 Ramaria rubella WTU F-015613 T
5 JX310405 Ramaria rubella f. rubelia OSC 140659
5

98| KT307858 Ramaria abietina HC-PNNT-076
201K T307857 Ramaria abietina GO-2009-173
™ KT307859 Ramaria abietina HC-PNNT-231
FJ1627035 Ramaria abietina UBC F16560
A||KT307872 Ramaria apiculata HC-PNNT-179

0 |[kT307870 RAMaria apiculata CB08285
100\ KT307869 Ramaria apiculara HC-PNNT-263
KT307871 Ramaria apiculata HC-PNNT-095

'— DQ365649 Ramaria pinicoia 139

AJ408383 Ramaria abietina MA-Fungi 48119
1001AT408376 Ramaria abietina MA-Fungi 48090
KT339249 Phaeoclavulina cyanocephala TH9064

H
0.050

100[ JQ279536 Hymenochaete longispora He101

1Q279537 Hymenochaete longispora He217

JQ279535 Hymenochaete huangshanensis He441
n JQ279534 Hymenachaete huangshanensis He443 H. huangshanensis
NR 120041 Hymenochaete huangshanensis He432 1

160]7Q279539 Hym: enochaete tentis HeT788 i

JQ279538 Hymenochaete tenuis He779

100] 100 JQ279552 Hymenochaete unicolor Hed50
JQ279551 Hymenochaete unicolor He468a
I 100]7Q279577 Hymenochaere rhododendricola He389
JQ279576 Hymenochaete rhododendricola He392
JQ279573 Hymenochaete separabilis He267
JQ279571 Hymenochaete yunnanensis He709
JQ279569 Hymenochaete luteobadia He8
JQ279568 Hymenochaete luteobadia Hel0
J1Q279567 Hymenochaete anomala He135

JQ279565 Hymenochaete fillva He640

JQ279563 Hydnochaete tabacina Dail1635

JQ279560 Hydnochaete paucisefigera Cui7845

B: a) basidiospore, b) basidia, ¢) setae, d) hyphae

Fig. 1. Fruiting bodies (A), microscopic features (B), and neighbor-joining tree (C) of 17 unrecorded species: Lepiota ignivolvata, Entoloma
sericeum, Hygrophorus queletii, Inocybe albodiscoides, Flammulina rossica, Homophron helvolescens, Stropharia lignicola, Tengioboletus
subglutinosus, Ramaria gracilis, Hymenochaete huangshanensis, Dacryobolus angiospermarum, Physisporinus eminens, Cyanosporus bifarius,
Fuscopostia leucomallella, Lactarius fulvihirtipes, Russula albolutea, and Russula cremicolor. (C) Bootstrap scores > 50 are shown at the nodes.
The scale bar indicates the number of nucleotide substitutions per site. ITS, internal transcribed spacer; LSU, large subunit. (continued)
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Dacryobolus angiospermarum

MH048962 Dacryebelus angiospermarum Hel719
MHO048963 Dacryobolus angiospermarum Hel800
MHO048965 Dacryebolus angiospermarum He006
MHO048966 Dacryebelus angiospermarum Dail0531
MH048967 Dacryebolus angiospermarum Wu0302 2 D. angiospermarum
MHO048964 Dacryoboius angiospermarum He4455
MH048968 Dacryobelus angiospermarum GC1509 53
NIBREGO0000505734

NIBRFG0000510350

0 MHO048969 Dacryobolus karstenit He5282

MH048970 Dacryoboius karstenii He4283

MH048971 Dacryoboius karstenii Dail5047
) 100 k585333 Dacryobolus sudans FP-150381-Sp

KC585332 Dacryobolus sudans FP-101996-Sp
#
KC585334 Dacryobolus sudans HHB8966-Sp

__-—§§_:\__‘__—___—____ 10 11%%344410 Dacryobolus montanus Yuan5673
—_\v_ KC344412 Dacryobolus monfanus Yuan5758
k g 75| | MH048973 Dacryobolus gracilis Wu0212 7
@ o 106‘ MHO048972 Dacryobolus gracilis Dail4943

10 um A MH048974 Dacryebolus gracilis Weil6 178

— K (585395 Spongiporus leucospongia OKM-4335
H

.

B: a) basidiospore, b) basidia, c) skeletocystidia, d) skeletal hyphae, e) generative hyphae

Physisporinus eminens

118
100 | NR 153482 Physisporinus tibericus BIFC 008319 T

KY131871 Physisporinus fibeticus Cui 9381
KY131870 Physisporinus subcrocatus Dai 15917
%(0‘313 1869 Physisporinus subcrocatus Dai 12800
o8 MG773825 Physisporinus pouzarii PBM4133
1000 v7840125 Physisporinus pouzarii Dai 21044
100[ KY131856 Physisporinus furcatus Dai 11313
KY131854 Physisporinus furcatus Dai 2105
100|MT279523 Physisperinus crataegi Dai 17148
_{ KY131846 Physisporinus crataegi Dai 15499

100 |-MT840 121 Physisporinus lineatus Dai 17986
MT840120 Physisporinus lineatus Cui 14038

. . @ . . H 100 KY131863 Physisporinus longicystidius PDD 70600

100| KY131859 Physisporinus lavendulus Dai 13587A

KY131858 Physisporinus lavendulus Dai 9925
NIBRFGO0000511205
100
KY131852 Physisporinus eminens Dai 11400 P eminens
7 H

0 i
KY131851 Physisporinus eminens Dai 11323

d) KY131883 Rigidoporus minutus Dai 16240

—_—— 0.05

B: a) basidiospore, b) basidia, ¢) hyphoid cystidia, d) subicular hyphae

Fig. 1. Fruiting bodies (A), microscopic features (B), and neighbor-joining tree (C) of 17 unrecorded species: Lepiota ignivolvata, Entoloma
sericeum, Hygrophorus queletii, Inocybe albodiscoides, Flammulina rossica, Homophron helvolescens, Stropharia lignicola, Tengioboletus
subglutinosus, Ramaria gracilis, Hymenochaete huangshanensis, Dacryobolus angiospermarum, Physisporinus eminens, Cyanosporus bifarius,
Fuscopostia leucomallella, Lactarius fulvihirtipes, Russula albolutea, and Russula cremicolor. (C) Bootstrap scores > 50 are shown at the nodes.
The scale bar indicates the number of nucleotide substitutions per site. TS, internal transcribed spacer; LSU, large subunit. (continued)

The Korean Journal of Mycology 2023 Vol.51 321



Park et al.

Cyanosporus bifarius

C ITS

75\ MW 182176 Cyanosporus hirsutus Cui 17050

38IMW 182177 Cyanosporus hirsutus Cui 17053

MG137081 Cyanosporus glanca Viacheslav Spirin 6580

KX900866 Cyanosporus piceicola Cui 12158
MG137090 Cyanosporus livens Viacheslav Spirin 8728

—I;I\SJGH?OSZ Cyanosporus livens Otto Miettinen 17177

80 [~ MG137066 Cyanosperus comatus Otto Mieftinen 14755 1

NIBRFGO0000513779
v [ MG137044 Cyanosporus bifarius ViacheslavSpirin 4850 .
- iM C. bifarius
0 NR 158948 Cyanosporus bifarius H 7008646 T i

SLarwW182171 Cyanosporus bifarius Cui 17806

MW182180 Cyanosporus magnus Cui 16983
B 7| [ KX000871 Cyanosporus subhirsurus Dai 14892
99| MW182174 Cyanosperus coeruleivirens Dat 19220

MW182172 Cyanosporus bubalinus Cui 16976

a)
c) 10
@ IJ 92lmGia7117 Cyanosporus subcaesius Josef Vlasak 0110/24

KX900876 Cyanosporus tricolor Cui 12233
[KXBOOSSS Cyanosporus fusiformis Cui 10775

E
=
wn
90 i
|_KX900859 Cyanosporus ungulatus Dai 12897
b ) MW182181 Cyanosporus nothofagicola Cui 16697

—MW182184 Cyanosporus submicroporus Cui 16306
E
=4 ——— KX900918 Spongiporus leucospongia 0709-123
—
= 0.01
—
—

B: a) basidiospore, b) basidia, c) hyphae

Fuscopostia leucomallella

ITS

go[ KF699120 Fuscoposta fragilis Cui 10088

81| 'KX900912 Fuscopostia fragilis Cui 10020

JF950573 Fuscopostia fragilis IV0610 8
KF699124 Fuscopostia duplicata Cui 10366

KF699125 Fuscopostia duplicata Dai 13411

i INIBRFG0000513753

106 KF699122 Fuscoposiia leucomallella Cui 9599 F leucomaliella

'KF699123 Fuscoposiia leucomallella Cui 9577

JF950567 Fuscopostia lateritia KUO021153-1

B b)

a)
000,
DG 9

991 k900913 Fuscopostia lateritia Dai 2652
JX090111 Postia punctata CIEFAP344

TX090112 Posria punctata CIEFAP40

0.020

B: a) basidiospore, b) basidia
Fig. 1. Fruiting bodies (A), microscopic features (B), and neighbor-joining tree (C) of 17 unrecorded species: Lepiota ignivolvata, Entoloma
sericeum, Hygrophorus queletii, Inocybe albodiscoides, Flammulina rossica, Homophron helvolescens, Stropharia lignicola, Tengioboletus
subglutinosus, Ramaria gracilis, Hymenochaete huangshanensis, Dacryobolus angiospermarum, Physisporinus eminens, Cyanosporus bifarius,
Fuscopostia leucomallella, Lactarius fulvihirtipes, Russula albolutea, and Russula cremicolor. (C) Bootstrap scores > 50 are shown at the nodes.
The scale bar indicates the number of nucleotide substitutions per site. TS, internal transcribed spacer; LSU, large subunit. (continued)
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Lactarius fulvihirtipes

ITS

100 MH984993 Lactarius mitratus HCCN10589
| MH984994 Lactarius mitratus HCCN21924

! NIBRFG0000509020

‘ NIBRFG0000508989
H NIBRFGO0000508975
2y MEK253492 Lactarius fulviltirtipes KUN-HKAS 7570
i MK253489 Lactarius fulviliirtipes KUN-HKAS 7348
i | MK253493 Lactarius fulvihirtipes KUN-HKAS 78745

L. fulvilirtipes

KF433007 Lactarius hirtipes Wang-1243
ﬂ MG589785 Lactarius alpinihirtipes RW-1j11

100101589784 Lactarius alpinihirtipes RW-dcag T
MK?253513 Lactarius ginlingensis KUN-HKAS 89937

70— KT165321 Lactarius glabrigracilis KW101
] ﬂ; KT165322 Lactarius gracilis KW094

90|

a) @ @ C) lOOH; MK253500 Lactarius subgracilis KUN-HKAS 101921
MK?253508 Lactarius neglectus KUN-HKAS 104192

L MH447566 Lactarius firfuraceus XHW4495 T

1=
=
o
- 60 KF432991 Lactarius laccarioides KW336
100
”— TN003629 Lactarius sirigosipes

MH447554 Lactarius subhirtipes XHW3682 T

60] [ KR025611 Lactarius atlanticus JRLAC13122801
80 MEK253517 Lactarius subatlanticus KUN-HKAS 89914

= = ———————— MH447589 Laciarius orientaliquietus XHW2770 T
= = —

o o 0.01

(o} N

B: a) basidiospore, b) basidia, c¢) pleurocystidia

Russula albolutea

ITS
MT337526 Russula viridirubrolimbara HBAU15011

63|
981 MK 532789 Russula parvovirescens S.D. Russell MycoMap 6280

DQ422014 Russula virescens HIB9989
MW397095 Russula albidogrisea RITF1871
66 KX234820 Russula indoalba AG 15-628
AF345247 Russula alboareolata
MT672478 Russula albolutea RITF2653 T

NIBRFG0000508947
79
MT672477 Russula aibolutea LHJ-5484

R. albolutea
MT 672475 Russula albolutea LHI16072804

: 80I\1T672476 Russula albolutea LHI-3735

MT337520 Russula pseudocrustosa HBAU15015

I'|55
KT934005 Russula mustelina FH12226

)
= @ @ c MHO027958 Russula pallidula TXM 63
g] | MW397096 Russula aureoviridis RITF1868
— @ @ 99| [ MH454351 Russula prasina HMAS 281232
89-MG786056 Russula xanthovirens H15060611
b) 100 MIN833635 Russula subpunicea RITF3715
MN833637 Russula subpunicea RITF1435
DQ422018 Russula vesca AT2002091 UPS
E] £ oo
= 3
: )

B: a) basidiospore, b) basidia, ¢) pleurocystidia, d) cheilocystidia
Fig. 1. Fruiting bodies (A), microscopic features (B), and neighbor-joining tree (C) of 17 unrecorded species: Lepiota ignivolvata, Entoloma
sericeum, Hygrophorus queletii, Inocybe albodiscoides, Flammulina rossica, Homophron helvolescens, Stropharia lignicola, Tengioboletus
subglutinosus, Ramaria gracilis, Hymenochaete huangshanensis, Dacryobolus angiospermarum, Physisporinus eminens, Cyanosporus bifarius,
Fuscopostia leucomallella, Lactarius fulvihirtipes, Russula albolutea, and Russula cremicolor. (C) Bootstrap scores > 50 are shown at the nodes.
The scale bar indicates the number of nucleotide substitutions per site. TS, internal transcribed spacer; LSU, large subunit. (continued)
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Russula cremicolor

ITS

NIBRFGO0000511221 .
R. cremicolor

MIN648952 Russula cremicolor HGAS-MF009908
0
0

MING48954 Russula cremicolor HGAS-MF009919

NR 170000 Russula cremicolor HGAS MF009901 T

AF418604 Russula chloroides TUB ue68

913(‘5 81331 Russula chlorofdes UBCF20353

NR 169999 Russula byssina HGAS MF009907 T
MNG648951 Russula byssina HGAS-MF009907

100
MNG648950 Russula byssina HGAS-MF009913

90
MNG648949 Russula byssing HGAS-MF009921

MN648948 Russula leucocarpa HGAS-MF009910
ﬁ' MN648947 Russula leucocarpa HGAS-MF009916
c ) EU019943 Russula sinuata HATS5
AY 061701 Russula pallidospora 2-12211885
MN648957 Russula japonica HGAS-MF009923
MNG648956 Russula japonica HGAS-MF009915
HM240541 Russula cascadensis UBC F19691
KX812838 Russula cascadensis UBCF30189
EF334351 Russula subnigricans MHHNU ZP6932

0.020

B: a) basidiospore, b) basidia, ¢) pleurocystidia

Fig. 1. Fruiting bodies (A), microscopic features (B), and neighbor-joining tree (C) of 17 unrecorded species: Lepiota ignivolvata, Entoloma
sericeum, Hygrophorus queletii, Inocybe albodiscoides, Flammulina rossica, Homophron helvolescens, Stropharia lignicola, Tengioboletus
subglutinosus, Ramaria gracilis, Hymenochaete huangshanensis, Dacryobolus angiospermarum, Physisporinus eminens, Cyanosporus bifarius,
Fuscopostia leucomallella, Lactarius fulvihirtipes, Russula albolutea, and Russula cremicolor. (C) Bootstrap scores > 50 are shown at the nodes.
The scale bar indicates the number of nucleotide substitutions per site. TS, internal transcribed spacer; LSU, large subunit.

TAXONOMY

Basidiomycota R.T. Moore
Agaricomycetes Doweld
Agaricales Underw.
Agaricaceae Chevall.

1. Lepiota ignivolvata Bousset & Joss. ex Joss., Rivista di Micologia 33
(1):30(1990)

Korean name. Bul-Geun-Teok-Bat-I- Gat-Beo-Seot, nom. nov. (%%‘5‘ ELEIPAG ’)‘J)

Pileus 40-90 mm in diam., hemispherical to obtusely conical when young, convex to plane with an
obtuse umbo when old; upper surface ocher to reddish brown in the center, concentrically light cream-
colored to ocher scale on a whitish background toward the margin, with white veil remnants; flesh white.
Lamellae free, subclose to close, white when young, cream-colored when old. Stipe 70-110X7-14 mm,
cylindrical, surface above the annulus white with white-fibrillose, whitish to brownish squamules below,

hollow, annulus fibrillose-membranous.
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Basidiospores 9.1-11.0-14.1 X4.4-5.2-6.3 um, Q=1.94-2.27, ellipsoid, pale cream-colored, smooth,
hyaline. Basidia 29.8-32.7-35.1 X8.1-9.8-11.6 pum, clavate, with 4-sterigmata and basal clamp.
Remarks: Lepiota ignivolvata is characterized by an obtuse umbo and an ocher to reddish-brown pileus

in the basidiocarp [1].

Entolomataceae Kotl. & Pouzar

2. Entoloma sericeum Quél., Mém. Soc. Emul. Montbéliard Ser. 2, 5: 119
(1872)

Korean name. Myeong-Ju-Oe-Dae-Beo-Seot, nom. nov. (52| tHH A)

Pileus 25-45 mm in diam., plano-convex when young, applanate with slight umbo when old; upper
surface dark gray to black-brown, finely radially fibrillose, margin striate with tuberculate; flesh gray-brown.
Lamellae ascending and narrowly adnate, subclose, gray-white when young, gray-brown with a pink tint
when old. Stipe 30-60 X 2-4 mm, cylindrical, gray-brown to dark brown, solid when young, hollow when
old, longitudinally whitish-fibrillose, base with white-tomentose.

Basidiospores 7.2-8.4-9.3X6.1-7.0-8.0 um, Q=1.15-1.26, 5-6 angled, brown-pink. Basidia 35.1-38.7-
42.3X9.4-11.0-12.4 um, clavate to ventricose, with 4-sterigmata and basal clamp.

Specimen examined: Korea. Gangwon-do Jeongseon-gun, Tacbacksan National Park, 37°1222.41"N
128°54'54.53"E, 1,301 m, 10 Sep 2020, C. Kim, M. Kim & C. Ahn, NIBRFG0000509002 (GenBank
accession no. OR565248).

Remarks: Entoloma sericeum is characterized by a dark gray to black-brown color with a fine radially
fibrillose pileus and a longitudinally whitish-fibrillose stipe [1].

Hygrophoraceae Losty
3. Hygrophorus queletii Bres Fungi Tridentini 1 (1):11 (1881)

Korean name. Yeon-Bun-Hong-Beot-Ggot-Beo-Seot, nom. nov. (312 2 Al)

Pileus 25-65 mm in diam., convex when young, plane when old; upper surface pink to flesh-colored
at center, paler to cream-white toward the margin, smooth, finely radially fibrillose when young, fibrillose
scales, margin crenate; flesh light cream-colored. Lamellae decurrent, subdistant, white when young,
yellowish-cream color when old. Stipe 40-70X7-15 mm, slightly conic, tapered toward the base, surface
whitish, with white longitudinal fibrils.

Basidiospores 7.8-8.9-9.9 X4.5-5.1-6.1 pm, Q=1.58-1.94, ellipsoid, smooth, hyaline. Basidia 45.1-55 4-
66.5X5.8-7.3-8.9 um, slenderly clavate, with 4-sterigmata.

Specimen examined: Korea. Gangwon-do Taebaek-si, Tacbacksan National Park, 37°05'12.2"N 128°
5744.8"E, 920 m, 27 Sep 2022, J. Y. Park & D. G. Choi, NIBRFG0000513807 (GenBank accession
no. OR565249); Ibid, 37°05'12.0"N 128°57'44.0"E, 923 m, 27 Sep 2022, J. Y. Park & D. G. Choi,

NIBRFG0000513813 (GenBank accession no. OR565250).
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Remarks: Hygrophorus queletii is pink to flesh-colored in the center of the pileus and stipe with white
longitudinal fibrils [1].

Inocybaceae Jiilich

4, Inocybe albodiscoides Matheny, Brittonia 10.1007/s12228-022-09720-
0:[13] (2022)

Korean name. Hoe-Back-Sack-Ddam-Beo-Seot, nom. nov. (2] 2] A Al)

Pileus 35-60 mm in diam., conical to campaniform or plano-convex when young, plane when old,
margin declinate to straight; upper surface grayish white to pinkish gray, fibrillose to fibrillose-scaly around
the center and towards the margin; flesh white, firm. Lamellae sinuate to adnexed, close, light gray when
young, pale brown to brown when old. Stipe 45-75 X 5-10 mm, cylindrical, with a basal bulb, surface pale
ochraceous buff, or very pale brown undertone, pruinose; flesh white, solid.

Basidiospores 5.0-6.5-8.0X4.2-5.3-7.2 um, Q=1.11-1.36, 1-6 angled, light yellowish brown, slightly
thick-walled. Basidia 22.3-26.7-29.6 X 6.5-8.2-9.5 um, clavate, with 4-sterigmata, hyaline. Pleurocystidia
42.2-54.0-66.1 X 12.8-16.0-18.8 um, fusiform to fusiform-ventricose, or obclavate, thick-walled, apices
obtuse, crystalliferous.

Specimen examined: Korea. Gangwon-do Taebaek-si, Taebaeksan National Park, 37°05'12.4'"N 128°
5744.3"E, 920 m, 27 Sep 2022, J. Y. Park & D. G. Choi, NIBRFG0000513812 (GenBank accession no.
OR565251).

Remarks: Inocybe albodiscoides is morphologically similar to I albodisco but can be distinguished

from it by a larger and more robust basidiocarp and smaller basidiospores [2].

Physalacriaceae Corner

5. Flammulina rossica Redhead & R.H. Petersen, Mycotaxon 71: 290
(1999)

Korean name. Hwang-Sack-Paeng-Na-Mu-Beo-Seot, nom. nov. (A= L A)

Pileus 30-70 mm in diam., convex when young, then plane when old; upper surface ochraceous brown
to ochraceous at center, dull yellow to cream at margin, viscid when wet. Lamellae adnate, close, white
when young, cream to yellowish when old. Stipe 30-70 X 3-7 mm, subcylindric, densely covered with bro
wn to dark brown velvety hairs on a blackish background; flesh whitish.

Basidiospores 6.0-7.5-8.8 X2.9-3.6-4.4 um, Q=1.83-2.33, ellipsoid to oblong, ellipsoid, smooth, hyaline, thin-
walled. Basidia 22.6-29.3-37.9 X 4.9-5.7-7.0 um, narrowly clavate, hyaline, thin-walled, with 4-sterigmata.

Specimen examined: Korea. Gangwon-do Taebaek-si, Tacbacksan National Park, 37°0529.4"N 128°
5755.1"E, 930 m, 27 Sep 2022, J. Y. Park & D. G. Choi, NIBRFG0000513790 (GenBank accession no.
OR565254); Ibid, 37°09'04.8"N 128°58'04.8"E, 772 m, 26 May 2020, J. Y. Park, NIBRFG0000514550
(GenBank accession no. OR565255).
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Remarks: Flammulina rossica is characterized by its plane, ochraceous brown to ochraceous pileus, and

subcylindrical stipe, densely covered with brown to dark-brown velvety hairs [3].

Psathyrellaceae Vilgalys, Moncalvo & Redhead

Homophron (Britzelm.) Orstadius & E. Larss., 2015

Korean name. Mu-Reun-Ju-Reum-Beo-Seot-Sok, nom. nov. (FEFEH A1)
Type: Homophron spadiceum (P. Kumm.) Orstadius & E. Larss. 2015

6. Homophron helvolescens (S. Imai) Beker & U. Eberh., Mycological
Progress 21 (1): 467 (2022)

Korean name. Yeon-Bun-Hong-Mu-Reun-Ju-Reum-Beo-Seot, nom. nov. (822 F-2F5HA)

Pileus 40-80 mm in diam., campaniform when young, convex when old; upper surface flesh-colored,
cream color to pale pink, smooth, not hygrophanous. Lamellae adnate, close, concolorous with pileus
surface or grayish pink. Stipe 50-80 X 8-15 mm, equal or slightly enlarged at base, surface white, smooth.
Context white.

Basidiospores 7.6-8.9-10.4X3.9-4.7-5.7 um, Q=1.75-2.03, ellipsoid, thin-well, smooth, pale
brown. Basidia 22.2-27.5-32.3 X7.1-8.5-10.8 um, clavate, with 4-sterigmata. Pleurocystidia 40.5-50.6-
55.7 X 11.1-15.5-20.6 pm, metuloid, thin-walled, smooth. Cheilocystidia 31.8-39.4-45.8 X 14.1-19.8-20.1
um, metuloid, thin-walled, smooth.

Specimen examined: Korea. Gangwon-do Taebaek-si, Tacbacksan National Park, 37°07'17.72"N 128°
53'48.8"E, 994 m, 01 Jul 2020, C. Kim, M. Kim & C. Ahn, NIBRFG0000508845 (GenBank accession no.
OR565256).

Remarks: Homophron helvolescens is characterized by a cream-colored to pale-pink pileus and

metuloid pleurocystidia [4].

Strophariaceae Singer & A.H. Sm.
7. Stropharia lignicola E.J. Tian, Phytotaxa 505 (3): 293 (2021)

Korean name. Bi-Neul-Po-Do-Beo-Seot, nom. nov. (B 52Z = HAl)

Pileus 30-75 mm in diam., hemispheric to convex when young, broadly convex with an incurved margin
when old; upper surface grayish yellow, paler towards the margin, covered with pale gray squamulose,
margin with pale yellow veil remnants when young; flesh whitish. Lamellae adnate, close, flesh color
to cream color. Stipe 40-60 X 10-20 mm, equal or slightly enlarged at base, surface white, covered with
recurved yellowish squamules towards base, white basal mycelium and rthizomorphs; annulus yellowish
membranous.

Basidiospores 4.7-5.8-6.4 X3.4-4.0-4.6 um, Q=1.31-1.60, ellipsoid to subovate, smooth. Basidia 19.2-
23.6-31.9X5.7-7.7-9.0 um, clavate, hyaline, with 4-sterigmata. Pleurocystidia 15.3-24.2-33.5X7.7-10.0-

12.0 pm, clavate, thin-walled, smooth, hyaline, with an amorphous highly refractive yellowish brown
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content. Cheilocystidia 18.4-28.0-38.2X10.9-12.5-13.9 um, clavate, thin-walled, smooth.

Specimen examined: Korea. Gangwon-do Jeongseon-gun, Taebacksan National Park, 37°1222.41"N
128°54'54.53"E, 1,301 m, 10 Sep 2020, C. Kim, M. Kim, & C. Ahn, NIBRFG0000509011 (GenBank
accession no. OR565257).; Korea. Gangwon-do Taebaek-si, Tacbacksan National Park, 37°05'32.3"N 128°
5751.1"E, 945 m, 31 Aug 2022, J. Y. Park & D. G. Choi, NIBRFG0000513712 (GenBank accession no.
OR565258).

Remarks: Stropharia lignicola is easily identifiable and strongly covered with squamulose on the pileus
and stipe [5].

Boletales E.-J. Gilbert
Boletaceae Chevall.

8. Tengioboletus subglutinosus Yang Wang, Bo Zhang & Yu Li, Journal of
Fungi 8 (3, no. 218): 14 (2022)

Korean name. A-Gyo-Ssi-Geu-Mul-Do-Beo-Seot, nom. nov. (CFu4] L-EH]| Ao}z H])

Pileus 65-90 mm in diam., hemispherical when young, applanate when old; upper surface brownish
yellow to yellowish brown, glabrate, viscid when wet; flesh deep yellow. Pore surface vivid yellow to olive
yellow, sinuate to decurrent, staining blue when bruised; pores angular, 2-3 per mm. Stipe 70-150X 15-20
mm, clavate to subcylindrical, surface concolorous with pileus surface, basal mycelium yellow; flesh deep
yellow.

Basidiospores 9.6-11.4-12.9 X3.6-4.6-5.3 pum, Q=2.28-2.68, elongate ellipsoid, smooth. Basidia 27.6-
33.5-39.8 X8.9-11.1-13.1 um, clavate, 2- and 4-sterigmata, hyaline, guttulate.

Specimen examined: Korea. Gangwon-do Taebaek-si, Tacbacksan National Park, 37°0528.6'N 128°
5757.1"E, 909 m, 31 Aug 2022, J. Y. Park & D. G. Choi, NIBRFG0000513708 (GenBank accession no.
ORS554006).

Remarks: Tengioboletus subglutinosus is characterized by its brownish yellow to yellowish brown

pileus and pore surface staining blue when bruised [6].

Gomphales Jiilich
Gomphaceae Donk

9. Ramaria gracilis (Pers.) Quél., Flore mycologique de la France et des
pays limitrophes: 463 (1888)

Korean name. Ga-Neun-Dae-Ssa-Ri-Beo-Seot, nom. nov. (7 F=Ci#H2] B Al)

Fruiting body 40-60 X 30-50 mm, rootlike base, branched like a coral, basal trunk 10-15X3-5 mm,
with white rthizomorphs, dichotomously branched many times toward the top, branches ending in multiply
branched, light ocher-yellowish to cream color.

Basidiospores 5.5-6.3-7.6 X 3.3-3.6-4.0 um, ellipsoid, finely verrucose, hyaline. Basidia 23.9-28.4-33.4
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X5.8-6.5-7.5 um, slenderly clavate, with 4-sterigmata and basal clamp. Hyphal system monomitic, hyphae
thin-walled, 2.7-3.7 um wide, septa with clamps.

Specimen examined: Korea. Gangwon-do Taeback-si, Tacbacksan National Park, 37°07'17.72"N 128°
53'48.8"E, 961 m, 1 Jul 2020, C. Kim, M. Kim, & C. Ahn, NIBRFG0000508844 (GenBank accession no.
ORS565259); Korea. Gangwon-do Taebaek-si, Tacbaeksan National Park, 37°0527.8"N 128°57'58.1"E, 904
m, 31 Aug 2022, J. Y. Park & D. G. Choi, NIBRFG0000513701 (GenBank accession no. OR565260).

Remarks: Ramaria gracilis is characterized by light ocher-yellowish to cream-colored fruiting bodies
and white thizomorphs [1].

Hymenochaetales Oberw
Hymenochaetaceae Donk

10. Hymenochaete huangshanensis S.H. He & Y.C. Dai, Fungal Diversity
56. 83 (2012)

Korean name. U-Dan-So-Na-Mu-Bi-Neul-Beo-Seot, nom. nov. (- LHH]5HA)

Basidiocarps annual, effuse-reflexed or pileate, imbricate, flexible. Pileus flabelliform to semicircular,
usually confluent, 4 X 10 mm wide; upper surface rust brown to dark brown, silky, slightly concentrically
zonate; margin narrow, curving down when dry. Hymenophore smooth or hydnoid, cinnamon to
yellowish brown, margin thinning out, indistinct, narrow, paler or concolorous with hymenophore surface.
Context yellowish brown to rust brown, membranous.

Basidiospores 5.0-5.9-7.0X2.1-2.3-2.5 um, Q=2.44-2.75, cylindrical or allantoid, hyaline, thin-walled,
smooth. Basidia 17.7-18.8-19.9 X4.1-4.3-4.5 pum, clavate, with 4-sterigmata and a simple septum at the
base; basidioles 13.1-17.4-21.2X3.5-4.2-5.1 um, clavate. Setae 62.8-97.6-153.5X7.5-11.6-14.5 um,
subulate or fusiform with long and narrow tails, reddish brown or dark brown. Hyphal system monomitic;
generative hyphae 2.22-2.73 um wide simple septate, tissue darkening.

Specimen examined: Korea. Gangwon-do Jeongseon-gun, Tacbacksan National Park, 37°13'02"N 128°
54'41.58"E, 1,246 m, 31 Aug 2021, M. Kim & C. Ahn, NIBRFG0000511214 (GenBank accession no.
OR565261).

Remarks: Hymenchaete huangshanensis is characterized by small, flexible basidiocarps, large setae,

and basidiospores [7].

Polyporales Gaum.
Dacryobolaceae Jiilich

11. Dacryobolus angiospermarum S.H. He, Phytotaxa 365 (2): 190 (2018)

Korean name. Mil-Nab-Hu-Chu-GoYak-Beo-Seot, nom. nov. (2 ‘g &5 11 2FHAl)
Basidiocarps annual, effused to slightly effused-reflexed, cereous to membranous when fresh,

coriaceous to soft corky when dry, adnate when young, effused along substrates when old. Pileus projecting
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up to 10 mm; upper surface white to pale cream color, glabrous, margin indistinct. Hymenophore slightly
tuberculate, grayish yellow, grayish white when fresh, brownish yellow to pale brown when dry; margin
abrupt, concolorous or slightly pale and thicker than hymenophore.

Basidiospores 4.7-5.2-5.6X1.2-1.5-1.7 um, Q=3.23-3.90, narrowly cylindrical or allantoid, hyaline,
thin-walled, smooth. Basidia 32.8-35.8-38.9 X 1.8-2.1-2.3 um, narrowly cylindrical, hyaline, with
4-sterigmata and a basal clamp. Skeletocystidia up to 40 wm long, 4.6-7.3 um wide, cylindrical, hyaline,
thin-walled at the apex, thickening toward the base. Hyphal system dimitic; skeletal hyphae 3.28-7.79 um
wide, hyaline, slightly to distinctly thick-walled, straight, unbranched, aseptate; generative hyphae 1.9-2.8
um wide, with clamp connection, hyaline, thin-walled.

Specimen examined: Korea. Gyeongsangbuk-do Bonghwa-gun, Taebaeksan National Park, 37°
04'1747"N 128°58'10.43"E, 693 m, 20 Aug 2019, M. S. Park, J. Y. Park & S. N. Yoo, NIBRFG0000511234
(GenBank accession no. OR565262); Ibid, 37°03'39.67"N 128°59'46.5"E, 599 m, 22 Jul 2021, Y. W. Lim
&Y. H. Cho, NIBRFG0000510350 (GenBank accession no. OR565263).

Remarks: Dacryobolus angiospermarum is characterized by its slightly effused-reflexed, cereous to

membranous, and coriaceous to soft corky basidiocarps [§].

Meripilaceae Jiilich

Physisporinus P. Karst., 1889

Korean name. Ggeop-Jil-Gu-Meong-Beo-Seot-Sok, nom. nov. (AZ7HHAI)
Type: Physisporinus vitreus (Pers.) P. Karst., 1889

12. Physisporinus eminens (Y.C. Dai) F. Wu, Jia J. Chen & Y.C. Dai,
Mycologia 109 (5): 760 (2017)

Korean name. Dol-Gi-Ggeop-Jil-Gu-Meong-Beo-Seot, nom. nov. (&7 2 74 HAl)

Basidiocarps annual, resupinate, soft, watery, easily separated from substrate, soft corky to fragile when
dry; margin narrow. Surface poroid, white to cream when fresh, cream to buff when dry, pale brown when
bruised; pores almost angular and irregular in parts, 7-8 per mm, lacerate to dentate.

Basidiospores 4.5-4.9-5.5X4.4-4.8-5.1 um, Q=1.01-1.04, globose, thin-walled, hyaline, smooth, guttule.
Basidia 11.3-13.8-16.1 X5.2-6.1-6.7 pum, broadly clavate to barrel-shaped, with 4-sterigmata. Hyphoid
cystidia abundant, arising from trama, 3.7-6.1 um in diam., clavate, apically encrusted with fine or coarse
crystals, thick to very thick-walled. Subicular hyphae 3.7-4.4 um wide, hyphae thin- to thick-walled,
simple-septate.

Specimen examined: Korea. Gangwon-do Jeongseon-gun, Taebaeksan National Park, 37°13'02"N 128°
54'41.58"E, 1,246 m, 31 Aug 2021, M. Kim & C. Ahn, NIBRFG0000511205 (GenBank accession no.
OR565264).

Remarks: Physisporinus eminens is characterized by its white to cream-colored, soft corky to fragile

basidiocarp [9].
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Polyporaceae Fr. ex Corda

Cyanosporus McGinty, 1909

Korean name. Pu-Reun-Sal-Beo-Seot-Sok, nom. nov. (E24HA1)
Type: Cyanosporus caesius (Schrad.) McGinty, 1909

13. Cyanosporus bifarius (Spirin) B.K. Cui & Shun Liu, Frontiers in
Microbiology 12 (no. 631166): 16 (2021)

Korean name, Li-Sack-Pu-Reun-Sal-Beo-Seot-Sok, nom. nov. (O] A3 2AHH Al)

Basidiocarps annual, dimidiated, conchiform, solitary, sessile; upper surface light gray when young,
ochraceous hues when old, covered with hispid. Pore surface white to cream-colored when fresh, light
ochraceous tings when dry; pores angular, 6-8 per mm. Context 2-4 mm thick, white.

Basidiospores 3.3-4.2-5.3X1.0-1.2-1.7 um, Q=3.00-3.97, cylindrical, slightly curved, thin-walled,
hyaline, smooth, guttule. Basidia 10.3-12.9-15.3X3.1-3.8-4.6 um, clavate, with 4-sterigmata. Hyphal
system monomitic; generative hyphae 3.0-4.8 um wide, with clamp connections.

Specimen examined: Korea. Gangwon-do Taeback-si, Tacbacksan National Park, 37°07'13.8"N 128°
53'47.5"E, 1,005 m, 26 Sep 2022, J. Y. Park & D. G. Choi, NIBRFG0000513779 (GenBank accession no.
OR565265).

Remarks: Cyanosporus bifarius is morphologically similar to Tyromyces chioneus. However, C. bifarius

(6-8 per mm) has smaller pores than T. chioneus (3-4 per mm) [10,11].

Postiaceae B.K. Cui, Shun Liu & Y.C. Dai

Fuscopostia B.K. Cui, L.L. Shen &Y.C. Dai, 2018

Korean name. Gal-Saek-Son-Deung-Beo-Seot-Sok, nom. nov. (ZM2SHAl)
Type: Fuscopostia fragilis (Fr.) B.K. Cui, L.L. Shen &Y.C. Dai, 2018

14. Fuscopostia leucomallella (Murrill) B.K. Cui, L.L. Shen & Y.C. Dai,
Persoonia 42: 119 (2018)

Korean name. Yeo-Rin-Gal-Sack-Son-Deung-Beo-Seot, nom. nov. (o HZHA1 &S AT)

Basidiocarps annual, pileate, dimidiate, applantae, solitary, sessile; upper surface light brown to brownish-
orange, sulcate, faintly zonate, glabrous, margin concolorus, acute, entire. Pore surface grayish white
when fresh, changing to pale yellowish when dry, margin concolorus; pores angular to round, 4-6 per mm,
dissepiments entire, thickness; context orange white, soft and fleshy when fresh, hard and brittle when dry.

Basidiospores 3.1-3.8-4.9 X 1.1-1.4-1.2 um, Q=2.43-3.97, cylindrical to suballantoid, hyaline, thin-
walled, smooth, guttule. Basidia 9.6-15.2X2.7-4.3 um, clavate, thin-walled, with with 4-sterigmata and
basal clamp. Hyphal system monomitic; generative hypahe hyaline, thin- to thick-walled, clamped.

Specimen examined: Korea. Gangwon-do Tacback-si, Tacbacksan National Park, 37°05'14.4"N 128°
5744.0"E, 925 m, 31 Aug 2022, J. Y. Park & D. G. Choi, NIBRFG0000513753 (GenBank accession no.
OR565266).
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Remarks: Fuscopostia is the first genus reported in Korea in this study. Fuscopostia leucomallella is
morphologically similar to Tyromyces chioneus which has a dimitic hyphal system, whereas £ levcomallella
has a monomitic hyphal system [11].

Russulales Kreisel ex P.M. Kirk, P.F. Cannon & J.C. Davi
Russulaceae Lotsy

15. Lactarius fulvihirtipes X.H. Wang, Cryptogamie Mycologie 39 (4): 428
(2018)

Korean name. Jin-Hwang-Saek-Jeot-Beo-Seot, nom. nov. (XJ%} A 2T /5\])

Pileus 20-40 mm in diam., convex when young, plano-convex when old; upper surface dull yellow,
brownish orange, brownish yellow, hygrophanous. Lamellae decurrent, medium distant, nearly
concolorous with the pileus or cream colored. Stipe 40-80 X 5-6 mm, cylindrical, hollow, gradually
enlarged towards base; surface concolorous with the pileus or more orange, grayish orange, reddish brown,
base strigose with cream-colored, brownish orange hairs. Latex white.

Basidiospores 7.6-8.9-10.0 X7.0-8.1-9.1 pm, Q=1.05-1.16, subglobose to broadly ellipsoid,
ornamentation. Basidia 35.7-55.1-65.7 X8.6-10.2-11.7 um, clavate, with 4-sterigmata. Pleurocystidia
44.2-49.5-53.8 X9.4-10.5-11.7 pm, subfusiform.

Specimen examined: Korea. Gyeongsangbuk-do Bonghwa-gun, Taebacksan National Park, 37°
04'18.98"N 128°588.81"E, 694m, 9 Sep 2020, C. M. Kim, M. K. Kim & C. R. Ahn, NIBRFG0000508975
(GenBank accession no. OR565267); Korea. Gangwon-do Jeongseon-gun, Taebaeksan National
Park, 37°12'22.41"N 128°54'54.53"E, 1,301 m, 10 Sep 2020, C. M. Kim, M. K. Kim & C. R. Ahn,
NIBRFG0000508989 (GenBank accession no. OR565268); Ibid, 10 Sep 2020, C. M. Kim, M. K. Kim & C.
R. Ahn, NIBRFG0000509020 (GenBank accession no. OR565269).

Remarks: Lactarius fulvihirtipes is characterized by a brownish-orange, brownish yellow pileus, and a

stipe base covered with cream-colored to brownish orange hairs [12].

16. Russula albolutea B. Chen & J.F. Liang, Mycological Progress 20 (8):
995 (2021)

Korean name. Hwang-Baek-Saek-Mu-Dang-Beo-Seot, nom. nov. (=] L A1)

Pileus 50-75 mm in diam., semiorbicular when young, convex with a depressed center when old, margin
incurved; upper surface yellowish white at the center, margin white, smooth, glabrous, slightly viscous
when wet. Lamellae adnate, moderately distant, white, edge entire and concolor. Stipe 30-40 X 8-15 mm,
cylindrical or clavate, curved and slightly inflated at the base, white with yellowish tinge. Context white.

Basidiospores 5.8-6.7-8.6 X5.0-5.6-6.7 um, Q=1.08-1.30, subglobose to broadly ellipsoid to ellipsoid,
ornamentation. Basidia 29.9-35.1-40.1 X 6.6-7.5-8.0 um, clavate or fusiform, mostly 4-sterigmata, some
2- and 3- sterigmata. Pleurocystidia 32.0-42.2-56.1 X7.1-7.8-8.6 um, clavate or fusiform, apically usually
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obtuse. Cheilocystidia 47.2-50.8-53.8 X 6.7-7.9-8.7 um, clavate or fusiform, apically usually obtuse.

Specimen examined: Korea. Gyeongsangbuk-do Bonghwa-gun, Taebacksan National Park, 37°
04'18.98"N 128°58'8.81"E, 838 m, 09 Sep 2020, C. Kim, M. Kim & C. Ahn, NIBRFG0000508947
(GenBank accession no. OR565270).

Remarks: Russula albolutea is easily identified by its yellowish white color at the center of the pileus [13].

17. Russula cremicolor G.J. Li & C.Y. Deng, Mycosystema 39 (4): 628
(2020)

Korean name. Keu-Rim-Saek-Mu-Dang-Beo-Seot, nom. nov. (L& A -3 A1)

Pileus 40-80 mm in diam., convex when young, plano-convex, umbilicate to infundibuliform when old,
upper surface whitish tinged, white when young, cream color when old, smooth, dull; margin inrolled to
decurved when young, expanded when old, uneven to undulate. Lamellae adnate, crowded, white when
young, cream color when old. Stipe 25-45X20-35 mm, cylindrical, rarely slightly ventricose towards the
base, white. Context white to cream color.

Basidiospores 7.9-9.0-9.8 X7.5-7.9-8.5 um, Q=1.09-1.18, subglobose to broadly ellipsoid, rarely
globose, hyaline, ornamentation. Basidia 41.1-55.6-68.5 X 11.2-14.2-16.2 um, subclavate to clavate, rarely
cylindrical, 4-sterigmata. Pleurocystidia 63.0-71.2-78.0<9.5-11.1-12.3 um, subfusoid to subcylindrical,
apex rounded to obtuse, thin-walled.

Specimen examined: Korea. Gangwon-do Taebaek-si, Tacbacksan National Park, 37°14'32.43"N 128°
55'45.08"E, 1,220 m, 31 Aug 2021, M. Kim & C. Ahn, NIBRFG0000511221 (GenBank accession no.
OR565271).

Remarks: Russula cremicolor is characterized by its umbilicate to infundibuliform, cream-colored pileus,

and crowded, cream-colored lamellae [14].

CONFLICT OF INTERESTS

The authors declare no conflict of interests

ACKNOWLEDGEMENTS

This study was supported by a grant from the National Institute of Biological Resources (NIBR), funded
by the Ministry of Environment (MOE) of the Republic of Korea [NIBR202304104].

REFERENCES

1. Breitenbach J, Krénzlin F. The fungi of Switzerland. Vols. 1-5. Lucerne: Verlag Mykologia;
1984-2000.

The Korean Journal of Mycology 2023 Vol.51

333



Park et al.

10.

11.

12.
13.

14.

15.

16.

17.

18.

19.

Matheny PB, Corrales A, Graddy MG, Halling RE, Kalichman J, Kudzma LV, Ovrebo
CL, Swenie RA, Walker NC. A revision of the Inocybe grammata group in North America
including four new taxa. Brittonia 2022;74:436-64.

Ge ZW, Liu XB, Zhao K, Yang ZL. Species diversity of Flammulina in China: new varieties
and a new record. Mycosystema 2015;34:589-603.

Eberhardt U, Schiitz N, Bartlett P, Hosaka K, Kasuya T, Beker HJ. Revisiting Hebeloma
(Hymenogastraceae, Agaricales) in Japan: four species recombined into other genera but three
new species discovered. Mycological Progress 2022;21:447-72.

Tian E, Gao C, Xie X, Zheng Y. Stropharia lignicola (Strophariaceae, Agaricales), a new
species with acanthocytes in the hymenium from China. Phytotaxa 2021;505:286-96.

Wang Y, Tuo YL, Wu DM, Gao N, Zhang ZH, Rao G, Wang XM, Wang J, Dai D, Li Y, et
al. Exploring the relationships between four new species of boletoid fungi from northern
China and their related species. J Fungi (Basel) 2022;22:218.

He SH, Dai YC. Taxonomy and phylogeny of Hymenochaete and allied genera of
Hymenochaetaceae (Basidiomycota) in China. Fungal Diversity 2021;56:77-93.

Xu YL, Liu SL, Wu SH, He SH. Dacryobolus angiospermarum (Polyporales, Basidiomycota),
a new brown-rot corticioid species from southern China. Phytotaxa 2018;365:189-96.

Dai YC. Changbai wood-rotting fungi 9. Three new species and other species in Rigidoporus,
Skeletocutis and Wolfiporia (Basidiomycota, Aphyllophorales). Annales Botanici Fennici
1998;35:143-54.

Miettinen O, Vlasak J, Rivoire B, Spirin V. Postia caesia complex (Polyporales,
Basidiomycota) in temperate Northern Hemisphere. Fungal Syst Evol 2018;1:101-29.
Gilbertson RL, Ryvarden L. North American polypores. Vol. 2. Megasporoporia-Wrightoporia.
Oslo: Fungiflora; 1986.

Wang XH. Fungal Biodiversity Profiles 71-80. Cryptogamie Mycologie 2018;39:419-45.

Chen B, Song J, Liang J, Li YK. Two new species of Russula subsect. Virescentinae from
southern China. Mycological Progress 2021;20:993-1005.

Li GJ, Deng CY, Shi LY, Wang J, Meng QF, Li SM. Three new species of Russula subsect.
Lactarioideae from China. Mycosystema 2020;39:618-36.

White TJ, Bruns T, Lee S, Taylor J. Amplification and direct sequencing of fungal ribosomal
RNA genes for phylogenetics. PCR protocols. Amsterdam: Elsevier; 1990. pp. 315-22.

Gardes M, Bruns TD. ITS primers with enhanced specificity for basidiomycetes: application
to the identification of mycorrhizae and rusts. Mol Ecol 1993;2:113-8.

Hasegawa E, Ota Y, Hattori T, Kikuchi T. Sequence-based identification of Japanese
Armillaria species using the elongation factor-1 alpha gene. Mycologia 2010;102:898-910.
Tamura K, Peterson D, Peterson N, Stecher G, Nei M, Kumar S. MEGAS5: molecular
evolutionary genetics analysis using maximum likelihood, evolutionary distance, and
maximum parsimony methods. Mol Biol Evol 2011;28:2731-9.

NIBR (National Institute of Biological Resources). National species list of Korea I. Plants,
Fungi, Algae, Prokaryotes. Incheon: NIBR; 2021.

The Korean Journal of Mycology 2023 Vol.51

334



