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Leucangium microspermum: Re-examination of Japanese L. carthusianum
reveals its taxonomic novelty

B X B Leucangium carthusianum D B R ST RICE DCHE
L. microspermum D 0

Kohei Yamamoto'’, Hiromi Sasaki’, Muneyuki Ohmae®, Takamichi Orihara®
WA fE 5 e A KERE KT Rz IR &8

! Tochigi Prefectural Museum, 2-2 Mutsumi-cho, Utsunomiya-shi, Tochigi 320-0865, Japan
WABIIEYWEE, T 320-0865 HiAK IR FH1 = riBERT 2-2

? Mycologist Circle of Japan, Fujisawa-shi, Kanagawa, Japan
HiERER, AR)IEERT

* Hokken Co. Ltd., 7-3 Ekihigashimachi, Mibu-machi, Shimotsuga-gun, Tochigi 321-0222, Japan
MR ALH, T 321-0222 i AK R TAVE AR E 4 BTERER AT 7-3

4 Kanagawa Prefectural Museum of Natural History, 499 Iryuda, Odawara-shi, Kanagawa 250-0031, Japan

BRI EGOE - thBRkIEYEE, T 250-0031 #Z)I|E/ARMHALH 499

* Corresponding author (E&E3H)
E-mail: kohei081@yahoo.co.jp

Abstract

The genus Leucangium (Morchellaceae, Pezizales) is a truffle-like ascomycete that includes the type species L.
carthusianum from Europe and North America, as well as a variety from China. Two specimens collected from
subalpine conifer forests in Hokkaido in 2004 and 2011 are the only records of the genus in Japan. Since they
were identified as L. carthusianum without detailed examination, in-depth morphological observation and
phylogenetic analysis were necessary to confirm their taxonomic placement. In this study, we critically re-
examined the Japanese specimens. Morphologically, the length of ascospores of the Japanese L. carthusianum
was found to be much shorter than that indicated by the original descriptions of the type species and its variety.
Phylogenetic analyses based on two nuclear ribosomal DNA regions showed significant genetic divergence
between the Japanese specimens and other specimens of L. carthusianum, including the variety from China.
Accordingly, we described the second species of the genus Leucangium, L. microspermum, more than a century

after the establishment of the genus.

25
Leucangium [FIA—OY/RE LA KIZH T D E#ERE L carthusianum ELUVHREED—EENDHES, FyYIUE5H
TEAYLATHOMTAFERETHS, BNTRILBEDES ILFTEHEFMMITE LT, 2004 FE£2011 FOZER
BEMSMEESN., L carthusianum ERIESN TV =D, TOEEEICOVTREEMFEZEOCERIVLELRKR
[ZHot=. ZCTEE. EHSEBARERAROHERGLERMRFETo-. TOHRR. BREFROFERTFRE
[& L. carthusianum B FUVZDERBDREBELYELINSIM oIz, Fiz. #URY—L DNA O 2 fEEOEREHIZED
CRFMBITOFER. BARELRCK - PEEEREOBICHEZLGERHSEN RO, LLOBERLY. BEREEKX
% Leucangium IZB T EZDIMITIEEA L. FFE L microspermum ELTERRE L=, HH. EEXBREEZRIZITNME &
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LTEAIAIMEAT AR TONTL A, REIBAREAOHELHBALI=H. MBZIAFTAA/ELTERFFT D,
MBTER (ZF2W5 : BHEFURBER) 2R UENKEIZEDL, §#%. KAEONELESLUBARXRBERETHD
L. carthusianum QB EL T, EATADAEATERWSEEIRET S,

Article Info:

Introduction

The genus Leucangium (Morchellaceae, Pezizales) is a truffle-
like ascomycete. This genus is characterized by a black peridium,
a solid, white gleba that forms gray to dark gray pockets of fertile
tissue, and distinctive, eye-shaped olivaceous ascospores (Trappe
et al., 2009). The type species, L. carthusianum (Tul. & C. Tul.)
Paol., was originally described as Picoa carthusiana Tul. & C. Tul.
(Tulasne & Tulasne, 1862). Later, Quélet (1883) established the genus
Leucangium and described the type species, L. ophthalmosporum
Quél. Paoletti (1889) accepted Leucangium, and P. carthusiana
was transferred to this genus. Several researchers suspected that L.
ophthalmosporum and L. carthusianum were conspecific (Dumée &
Burlet, 1923; Knapp, 1951), and the former species was eventually
regarded as the synonym of the latter (Szemere, 1965; Trappe, 1971).
Thereafter, Leucangium has been a monotypic genus.

Li (1997) examined the ultrastructure of L. carthusianum
ascospores and septa of hyphae and assumed that Leucangium is
closely related to members of Morchellaceae. Phylogenetic studies
confirmed this view, illustrating that Leucangium was nested within
Morchellaceae (Kovacs et al., 2008; Trappe et al., 2010). By contrast,
a recent phylogenetic study showed that Picoa was nested within
Pyronemataceae (Sibissi et al., 2010).

Leucangium carthusianum was originally reported in France
(Tulasne & Tulasne, 1862) and, thereafter, mostly in the mountainous
areas of Southern Europe (Knapp, 1951). In addition, Gilkey (1939)
recorded this species in Oregon, USA, while Liu & Tao (1990)
recorded it in Shanxi Province, China. Recently, this species was
also collected from Hokkaido, Japan, and was illustrated in a field
guide (Sasaki et al., 2016). Thus, L. carthusianum is considered to be
broadly distributed across the mid-latitude regions of the Northern
Hemisphere.

Trappe et al. (2009), however, suggested that the North American
population might be a different species from the European one.
Indeed, recent phylogenetic analyses of North American and Italian
samples revealed that L. carthusianum sequences diverged into
several lineages (Chen & Fan, 2018). Moreover, Chinese collections
were morphologically distinguishable from the specimens from
other regions, and were therefore designated as L. carthusianum var.

purpureum L. Fan & M. Chen (Chen & Fan, 2018). Further cryptic
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lineages may be uncovered from specimens traditionally identified as
L. carthusianum, especially those from outside of Europe, including
Japanese specimens. Thus, we conducted detailed observations and

phylogenetic analyses of L. carthusianum from Hokkaido, Japan.

Materials and methods

Morphological observations

Two dried specimens collected on September 2004 (H. Sasaki
481; TNS-F-79665) from Furano-shi and on September 2011
(K. Yamamoto 110912-1; KPM-NC 27881) from Shikaoi-cho were
used. The distance between two sites was ca. 50 km. Microscopic
observation was conducted based on Yamamoto et al. (2019). The
length : width ratio were presented as Q values. All specimens
were freeze- or oven-dried at 60°C overnight and deposited in the
Kanagawa Prefectural Museum of Natural History (KPM) and
National Museum of Nature and Science, Tokyo (TNS) in Japan.

DNA sequencing and phylogenetic analyses

Two ascomata (TNS-F-79665 and KPM-NC 27881) were used
for sequencing of the internal transcribed spacer (ITS) region and the
large subunit (LSU) of nuclear ribosomal DNA. DNA extraction and
PCR amplification were performed in accordance with Yamamoto
et al. (2019). Newly generated sequences were deposited in the
DNA Data Bank of Japan (DDBJ; http://www.ddbj.nig.ac.jp)
under LC516713 (ITS) and LC516714 (LSU) for TNS-F-79665,
and LC514671 (ITS) and LC514672 (LSU) for KPM-NC 27881.
DNA sequence similarity was examined using National Center for
Biotechnology Information (NCBI) BLAST search (https://blast.ncbi.
nlm.nih.gov/Blast.cgi?’PAGE_TYPE=BlastSearch).

For phylogenetic analysis, thirty sequences of ITS and twenty-
five sequences of LSU from species in Morchellaceae, including
all available sequences of sequestrate species, i.e., Fischerula
macrospora Mattir., F. subcaulis Trappe, Imaia gigantea (S. Imai)
Trappe & Kovacs, Kalapuya brunnea M.J. Trappe, Trappe & Bonito,
L. carthusianum var. carthusianum, L. carthusianum var. purpureum,
were retrieved from NCBI (https://www.ncbi.nlm.nih.gov/nucleotide)
and included in each dataset. Disciotis venosa (Pers.) Boud. and
Verpa conica (O.F. Miill.) Sw. were selected as outgroups. Multiple

alignment and phylogenetic analyses using the maximum likelihood
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(ML) and maximum parsimony (MP) methods were conducted based
on Yamamoto et al. (2020). The final alignment was deposited in
TreeBASE (accession URL: http://purl.org/phylo/treebase/phylows/
study/TB2:S25487). ML analysis was conducted under the general
time-reversible model of nucleotide substitution, with a discrete
gamma distribution (+G) and invariant sites (+I) for LSU dataset and
with +I for ITS dataset selected by MEGA X (Kumar et al., 2018).

Results

The two specimens temporarily identified as L. carthusianum were

both collected from subalpine forest floors dominated by Picea or

e —

Abies in September (autumn) (Fig. 1A, B). Ascomata were covered
with almost black to blackish purple, asperate to partially warty
peridium (Fig. 1C). The gleba was rather solid, composed of almost-
white sterile veins and olivaceous pockets of fertile tissue (Fig. 1D).
Peridial tissue was pseudoparenchymatous (Fig. 1E, F). Glebal
tissue was composed of interwoven hyaline hyphae and irregularly
distributed asci (Fig. 1G). Asci were globose (Fig. 1H) and inamyloid.
Ascospores were eye-shaped and brownish at maturity (Fig. 11).
These morphologies agreed well with descriptions of L. carthusianum
from Europe (Montecchi & Sarasini, 2000; Tulasne & Tulasne, 1862)
and North America (Gilkey, 1939; Luther, 2009). On the other hand,

zg & b ¢ \§~ 2

Fig. 1. Leucangium microspermum collected from Hokkaido, Japan (A-E, G, I: KPM-NC 27881; F, H: TNS-F-79665). E, G: Differential interference contrast microscopy;

F, H, I: Bright-field microscopy. A: Habitat. Arrow indicates the position of ascoma. B: Semi-hypogeous ascoma in a field. C: Ascoma. D: Sectioned ascoma.

E: Peridium (upper) and gleba (lower) mounted in lacto-glycerol. F: Surface of peridium composed of textura angularis mounted in water. G: Gleba mounted in

lacto-glycerol. H: Ascospores in an ascus mounted in water. |: Matured ascospores mounted in 5% KOH. Bars: C, D = 1 cm; E = 200 pm; F-| = 50 pm.

1. JLiEEFE L microspermum (A-E, G, I: KPM-NC 27881; F, H: TNS-F-79665) D F RS 1 2 88 M E S LU R £ th. MEEIZS IR ) zA—

L (EG).

G:JL/\. H: FERBOFERF. |:

K (FH) XU 5%KOH () TOHARETRT. EGIEHIT
EROFREMBEZTT. B: HERR. C: FRE. D: FRAWE. E: 5 E (£EH) BXUT LN (TAH).
BBL-FERF. A4S —)JL : (,D=1cm;E=200 um;F-l1=50um.

HERMERE, FH | TARBEMREETT. A A RAEF
F:otRERRY 5 ARMR
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Fig. 2. Maximum likelihood (ML) phylogenetic tree of the internal transcribed spacer (ITS) (A) and large subunit (LSU) (B) sequences of L. microspermum and

other truffle-like species in Morchellaceae. Disciotis venosa and V. conica were used as outgroups. Bootstrap (BS) values (1,000 replicates) > 50% from ML

(left) and maximum parsimony (MP) (right) are shown near nodes. Branches supported by both BS of ML > 70% and MP > 70% (black), and ML > 70% or

MP = 70% (gray) are depicted as thick lines. Abbreviations: UEM = uncultured ectomycorrhiza; MSM = mitospore mat; CA = Canada; US = USA; CH = China;

IT = Italy; JA = Japan; ME = Mexico; GE = Germany.

2. TIAYETHIZET S L microspermum EZF DD TEED ITS (A) XU LSU (B) T—HEyMIEIETEAE (ML) Rkt s EHIZIE
D.venosa 7E5UIZ V. conica ZFAWL=. /—RHEIC, JAE () BOUICREHE (MP) (F) OT—FRMSYTE (BS) & “MLBS/MPBS” &
LTHRRLIZ. MLBS = 70% D MPBS > 70% TXIHSN = UEE RO KIRT, MLBS & MPBS DLVF HinhS 70% L EDIEZERLI=SIBEZE RE
DA TRUZ. UEM = NEFIRBROIRIEES, MSM = SEFIVNEERDES], CA=HhF4, US=TFAUH, CH=mdE, T=42)7, JA=

BA, ME=A%Xi3, GE=KAW.

the dimensions of the ascospores in 5% KOH of the TNS-F-79665
specimen were 42.5-56 x 20-24.5 pm (mean, 49.5 X 23 pm; n = 85),
0 =1.9-2.7 (mean, 2.2; n = 85), and that of ascospores of the KPM-
NC 27881 specimen was 4662 x 20-27.5 pm (mean, 53.5 x 24 pum;
n=112), O = 1.7-2.9 (mean, 2.2; n = 112). Hence, the ascospores
of Japanese collections were much smaller than those originally
described (60-80 x 25-30 pum) and most other records from Europe
and North America (Table 1).

ITS (807 bp and 759 bp) and LSU (635 bp and 859 bp) sequences
were obtained from the specimen KPM-NC 27881 and TNS-F-79665,
respectively. The sequence homology of them was 99.3% (754/759
bp) for ITS and 99.5% (626/629 bp) for LSU. The BLAST search
showed that ITS sequences from Japanese specimens were most
similar to sequences of Leucangium spp., but the homology was only
89-90%.

Figure 2 shows the ML phylogenies of ITS (Fig. 2A: In L = —
2879.328967) and LSU (Fig. 2B: In L = — 2307.632231). In the MP

analyses, the statistics of the ITS tree were as follows: tree length =
439, consistency index (CI) = 0.877, retention index (RI) = 0.974,
and composite index = 0.86; those of LSU were tree length = 199,
CI=0.786, RI = 0.929, and composite index = 0.756. Both ITS and
LSU trees strongly supported the monophyly of each genus of truffle-
like fungus in Morchellaceae except for Leucangium whose clade
was strongly supported only by LSU tree. Both trees showed that the
KPM-NC 27881 and TNS-F-79665 specimens were monophyletic
and were genetically divergent from the other sequences of
Leucangium (1.e., L. carthusianum—L. carthusianum var. purpureum—
North American Leucangium sp. complex) within the Leucangium

clade (Fig. 2).

Taxonomy

Our morphological comparison and phylogenetic analyses
strongly support that the Japanese specimens of Leucangium

should be treated as a distinct species. Accordingly, we propose

4
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Table 1. Known localities and ascospore dimensions of Leucangium spp.

%+ 1. Leucangium BREDEMB LIUFERFHAX.

Taxon Country Locality Vegetation  Ascospore (F-ZEf17-) b Reference
(@) (& (4u0) ()" “Length (B&)  Width () Q value ()
(um) (um) (BX/18)
L. microspermum Japan Hokkaido As, Qc 42.5-56 [49.5] 20-24.5[23] 1.9-2.7 [2.2] This study (TNS-F-79665)
Pj 46-62 [53.5] 20-27.5 [24] 1.7-2.9[2.2] This study (KPM-NC 27881)
L. carthusianum France Dauphine F, A 60-80 25-30 n/a Tulasne & Tulasne (1 862)d
Jura A 60-80 n/a n/a Quélet (1883)
Vosges Mountains Aa 60-75 20-35 n/a Laurent (1996)
Alsace Pa, Fe 60-80 20-35 n/a Laurent (1998)
Vercors Aa 60-80 20-38 n/a Astier (1998)
Cantal Ps 58-86 [68.6] (22)25-31[27.7] 2.1-3[2.5] Van Vooren (2017)
Germany Schwarzwald F, Aa 67-81 27-36 n/a Eichler (1898)
Italy Cuneo; Forli-Cesena; A,P,F 60-75 20-35 n/a Montecchi & Sarasini (2000)
Parma; Reggio nell'Emilia
Lucca Pm, Ca (46)50-60 (26)30-36 n/a Gori (2005)
Romania Caras-Severin F, A 60-80 20-38 n/a Hollos (1911)
Switzerland ~ Kanton Luzern P 59-71 25-32 n/a Irlet (1985)
Tunisia n/a Hl, Rs 27¢ 16.5° n/a Slama et al. (2006)
USA Oregon n/a 74-80 24-32 n/a Gilkey (1939)
Washington Pm 67-82 28-35 n/a Luther (2009)
Pacific Northwest Pt, A, P 60-75(-90) 20-35 n/a Trappe et al. (2009)
Western part of Pm 55-100 19-42 n/a Beug et al. (2014)
the Pacific Northwest
L. aff. carthusianum Spain Valladolid; Segovia H, Qi, C 27-60 20-35 n/a Calonge et al. (1995)
L. carthusianum var.  China Shanxi Province Pw 58-65(-70) 19-22 n/a Liu & Tao (1990)
purpureum Hebei Province Lp 60-67.5(-70)  20-25(-27.5) 24-3.4 Chen & Fan (2018)"

* A = Abies; Aa = A. alba Mill.; As = A. sachalinensis (F. Schmidt) Mast.; C = Cistus; Ca = Corylus avellana L.; F = Fagus; Fe = Fraxinus excelsior L.; H =
Helianthemum ; Hl = H. lippii Dum. Cours.; Lp = Larix principis-rupprechtii Mayr; P = Picea; Pa = P. abies (L.) H. Karst.; Pj = P. jezoensis (Siebold & Zucc.) Carri¢
re var. jezoensis ; Pw = Picea wilsonii Mast.; Pt = Pseudotsuga; Pm = Ps. menziesii (Mirb.) Franco; Ps = Pinus sylvestris L.; Qc = Quercus crispula Blume; Qi = Q.

ilex L.; Rs = Rhanterium suaveolens Desf. ® Mean value is shown inside brackets. ° It is highly likely that the length of scale bars of all photographs in Slama et al.
(2006) is wrong; their correct length are considered to be about 1/3 length. Therefore, the length and width herein are estimate values based on Fig. 5 in Slama et al.

(2006). d Original description.

L. microspermum for the Japanese specimens.

Leucangium microspermum Koh. Yamam., Hir. Sasaki, Ohmae
& Orihara, sp. nov.
[MycoBank ID: MB 833826]

Fig. 1.
Diagnosis: The species forms much smaller ascospores than other
infrageneric taxa of Leucangium.
Etymology: From the Greek micro = small and spermum = spored,
referring to the characteristic small ascospore of this species.
Holotype: JAPAN, Hokkaido, Shikaoi-cho, the shore of Lake
Shikaribetsu, alt. 817 m, semi-hypogeous under Picea jezoensis
(Siebold & Zucc.) Carriére var. jezoensis standing by a trail, 12 Sep.
2011, K. Yamamoto 110912-1 (KPM-NC 27881).
Description: Ascomata stereothecia, firm, oblate spheroid, 22-29
x 15-21 mm; surface almost black to dark black-purple, nearly
smooth to minutely warty, sometimes becoming rimose, with a
fragile basal attachment. Gleba solid, olive brown pockets of fertile
tissue separated by sterile veins in maturity, sometimes tissue nearby
peridium partially stained purple, sometimes sterile base present.
Odor not distinctive. Peridium dark brown or purple-brown in lacto-

glycerol, darker toward the outside surface, 300-380 um thick

composed of rounded to polyhedral cells 15-27(—67) um wide, wall
thin or sometimes slightly thickened up to 2.5 um thick. Glebal tissue
textura intricata composed of hyphae hyaline, septate, 3.2—12 um
broad, thin-walled. Asci irregularly distributed, hyaline, ellipsoid,
globose or obovoid, with a stipe in youth, 93.5-118.5 x (57-)65.5-82
um (not including stipe), thin-walled, with 5-8 spores, not reacting in
Melzer’s reagent with pretreatment in 5% KOH. Ascospores elliptic-
fusoid, usually apiculate at both ends, surface smooth, 42.5-62 x
20-27.5 pm (mean, 52 % 23.5 pm; n = 197), Q = 1.7-2.9 (mean, 2.2;
n = 197) in 5% KOH, hyaline in youth becoming yellow-brown or
olive-brown, thin-walled; nonreactive in Melzer’s reagent; containing
2-4 large central oil droplets surrounded by tiny ones in youth, single
large oil droplet present at maturity.

Distribution, habitat, and fruiting season: hypogeous or semi-
hypogeous, solitary under subalpine forest dominated by Abies or
Picea in Hokkaido, Japan. Found in autumn.

Other specimen examined: JAPAN, Hokkaido, Furano-shi, the
University of Tokyo Hokkaido Forest, under Abies sachalinensis (F.
Schmidt) Mast. and Quercus crispula Blume, 13 Sep. 2004, E. Sano,
H. Sasaki 481 (TNS-F-79665).

Note: An ascoma and ascospores of the specimen TNS-F-79665 are

illustrated in Sasaki et al. (2016) as L. carthusianum.
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Discussion

Leucangium spp. always form ascomata near pinaceous trees
(Table 1), especially Abies, Picea and Pseudotsuga, except in two
known cases (Calonge et al., 1995; Slama et al., 2006). Leucangium
is considered as an ectomycorrhizal mycobiont of Pinaceae
based on direct observation of ectomycorrhiza on Pseudotsuga
(Agerer & Rambold, 2004-2019) and molecular identification of
ectomycorrhizal tips (KT272162 in Fig. 2A) (Kranabetter et al.,
2015). Nevertheless, Tunisian L. carthusianum and Spanish L.
aff. carthusianum were collected from broadleaf evergreen shrub,
Helianthemum-dominated vegetation without pinaceous plants (Table
1). Moreover, these fungi formed quite small ascospores (Table 1)
and the latter lacked apiculi on ascospore (Calonge et al., 1995).
Therefore, these fungi may belong to another genus.

The second species of the genus Leucangium, L. microspermum,
is described herein more than a century after the establishment of the
genus. Leucangium microspermum 1is hardly distinguishable from
L. carthusianum by the ascomata morphology, but the ascospores of
the former are significantly smaller than those of the latter. Previous
records of L. carthusianum (Table 1) suggest the presence of further
cryptic species. Gori (2005) reported L. carthusianum from Italy
that formed smaller ascospores similar to those of L. microspermum.
Likewise, Beug et al. (2014) reported larger ascospores (reaching 100
1 m) in samples from the USA.

Phylogenetically, the LSU tree (Fig. 2B) showed that L.
carthusianum diverged into the North American- and Italian-lineages,
which was also moderately supported by the ITS tree (Fig. 2A).
Our study also suggested the presence of another North American
lineage (as Leucangium sp. in Fig. 2), which was considered as an
undescribed species by Trappe et al. (2010). Because the present
study indicated that the size of ascospores was a key diagnostic
character for the classification in Leucangium, detailed morphological
comparison of ascospores will probably resolve whether these North
American lineages differ from European lineage at the species or

infra-species level.

Acknowledgements

We are grateful to Mr. Tetsuo Muroi and Mr. Nicolas Van Vooren for
providing valuable literature that would have been difficult to obtain
otherwise. We are also grateful to Mr. Etsuzo Sano for providing
a precious sample. We thank Dr. Kentaro Hosaka for depositing
specimens in TNS. This study was financially supported by JSPS
KAKENHI Grant-in-Aid for Young Scientists (B) (nos. 17K15184
and 25840149).

References
Agerer R., Rambold G. (2004-2019) DEEMY — An information system

for characterization and determination of ectomycorrhizae. Available
from www.deemy.de (accessed on 10 Dec. 2019).

Astier J. (1998) Truffes blanches et noires. Louis-Jean, Gap.

Beug M.W.,, Bessette A. E., Bessette A.R. (2014) Ascomycete fungi of
North America: a mushroom reference guide. University of Texas
Press, Austin.

Calonge F.D., Garcia F., Santos J. C., Juste P. (1995) Contribucion al
estudio de los hongos de Valladolid y provincias limitrofes. III. Algunas
especies hipogeas interesantes. Boletin de la Sociedad Micologica de
Madrid 20: 291-299.

Chen M., Fan L. (2018) Leucangium carthusianum var. purpureum, a
new purple truffle from China. Phytotaxa 347: 165-175.

Dumée M.M., Burlet (1923) Note sur le Leucangium carthusianum Tul.
Bulletin de la Société Mycologique de France 39: 62-64.

Eichler J. (1898) Picoa carthusuana Tulasne im Schwarzwald. Jahreshefte
des Vereins fiir vaterlédndische Naturkunde in Wiirttemberg 54: 331-333.

Gilkey H. (1939) Tuberales of North America. Oregon State College, Oregon.

Gori L. (2005) Funghi ipogei della Lucchesia, di altre province Italiane e
dall'estero. Maria Pacini Fazzi, Lucca.

Hollos L. (1911) Magyarorszag foldalatti gombai, szarvasgombaféléi: Fungi
hypogaei Hungariae. K. M. Természettudomanyi Tarsulat, Budapest.

Irlet B. (1985) Picoa carthusiana Tul. — ein seltener hypogéischer
Ascomycet. Schweizerische Zeitschrift fiir Pilzkunde 63: 216-218.

Kranabetter J.M., Hawkins B.J., Jones M.D., Robbins S., Dyer T., Li T.
(2015) Species turnover ( p -diversity) in ectomycorrhizal fungi linked
to NH," uptake capacity. Molecular Ecology 24: 5992-6005.

Kumar S., Stecher G., Li M., Knyaz C., Tamura K. (2018) MEGA X:
molecular evolutionary genetics analysis across computing platforms.
Molecular Biology and Evolution 35: 1547-1549.

Knapp A. (1951) Die europidischen Hypogaeen-Gattungen und ihre
Gattungstypen. Schweizerische Zeitschrift fiir Pilzkunde 29: 133-151.

Kovacs G. M., Trappe J. M., Alsheikh A. M., Boka K., Elliott T. F.
(2008) Imaia, a new truffle genus to accommodate Terfezia gigantea.
Mycologia 100: 930-939.

Laurent P. (1996) Picoa carthusiana Tulasne. Observation d’une espéce
hypogée rare. Documents Mycologiques 26: 33-36.

Laurent P. (1998) Nouvelle station d'une espece hypogée (rare?) en
Alsace. Bulletin de la Société Mycologique de Strasbourg 70: 13—14.
Li L.-T. (1997) Ultrastructural Studies of Leucangium carthusianum
(Hypogeous Pezizales). International Journal of Plant Sciences 158:

189-197.

Liu B., Tao K. (1990) New species and new records of hypogeous fungi
from China III. Acta Mycologica Sinica 9: 25-30.

Luther B. (2009) The Oregon black truffle, Leucangium carthusianum:
a fascinating and fragrant find from a local backyard. Spore Prints

452: 1-5.

© The Japanese Association for Truffle Science (JATS), 2020



Yamamoto et al.: Leucangium microspermum, a new species from Japan

Truffology - Volume 3, Issue 1, 2020

Montecchi A., Sarasini M. (2000) Funghi ipogei d’Europa. Fondazione
Centro Studi Micologici, Trento.

Paoletti J. (1889) Tuberoideae. In: Saccardo P. A. (ed) Sylloge fungorum:
omnium hucusque cognitorum. Vol. 8. Author's edition, pp. 863—-908.
Quélet L. (1883) Quelques especes critiques ou nouvelles de la flore
mycologique de France (1). Association Frangaise pour I’ Avancement

des Sciences 11: 387-412.

Sasaki H., Kinoshita A., Nara K. (2016) An illustrated book of Japanese
truffles. Seibundo-shinkosha, Tokyo (in Japanese).

Sbissi 1., Neffati M., Boudabous A., Murat C., Gtari M. (2010)
Phylogenetic affiliation of the desert truffles Picoa juniper and Picoa
lefebvrei. Antonie van Leeuwenhoek 98: 429-436.

Slama A., Fortas Z., Neffati M., Khabar L., Boudabous A. (2006) Etude
taxinomique de quelques Ascomycota hypogés (Terfeziaceae) de la
Tunisie méridionale. Bulletin de la Société mycologique de France
122: 187-195.

Szemere L. (1965) Die unterirdischen Pilze des Karpatenbeckens: Fungi
hypogaei territorii carpato-pannonici. Akadémiai Kiad6, Budapest.

Trappe J.M. (1971) A synopsis of the Carbomycetaceae and Terfeziaceae
(Tuberales). Transactions of the British Mycological Society 57: 85-92.

Trappe J.M., Molina R., Luoma D. L., Cazares E., Pilz D., Smith J.E.,
Castellano M.A., Miller S.L., Trappe M.J. (2009) Diversity, ecology,
and conservation of truffle fungi in forests of the Pacific Northwest.
Department of Agriculture, Forest Service, Pacific Northwest Research
Station. Oregon.

Trappe M.J., Trappe J. M., Bonito G.M. (2010) Kalapuya brunnea
gen. & sp. nov. and its relationship to the other sequestrate genera in
Morchellaceae. Mycologia 102: 1058-1065.

Tulasne L.R., Tulasne, C. (1862) Fungi hypogaei. Histoire et
monographie des champignons hypogés. Ed. altera, paucis aucta
praemonitis. Klincksieck, Paris.

Van Vooren N. (2017) Leucangium carthusianum (Pezizales), la truffe
de Chartreuse découverte en Auvergne. Bulletin Mycologique et
Botanique Dauphiné-Savoie 226: 33-38.

Yamamoto K., Ohmae M., Orihara T. (2019) First report of a hypogeous
fungus, Pachyphlodes nemoralis (Pezizaceae) from subalpine forest in
Japan. Truffology 2: 1-5.

Yamamoto K., Ohmae M., Orihara T. (2020) Metarhizium brachyspermum
sp. nov. (Clavicipitaceae), a new species parasitic on Elateridae from

Japan. Mycoscience 61: 37-42.

© The Japanese Association for Truffle Science (JATS), 2020



Online publication; available at: http://jats-truffles.org/truffology/




Online publication; available at: http://jats-truffles.org/truffology/ Truffology 3 (1): 9-16 (2020)

Original peer-reviewed article ([REZH; EHA)

A new species of Gastrosporium (Phallales) from coastal sand dunes of
Ibaraki Prefecture, central Japan

ZBEROEBENEIZCE L TEE SN 1= Gastrosporium &
(RyiR> B H) O—HiE

Taiga Kasuya'”', Shota Hanawa’, Kentaro Hosaka’

ML K R AR, RIR ERER

' Department of Biology, Keio University, 4-1-1 Hiyoshi, Kohoku-ku, Yokohama-shi, Kanagawa 223-8521, Japan
BEEDRPEYMPHE, T 2238521 AKJIIEHETELRAE 411

2 Faculty of Risk and Crisis Management, Chiba Institute of Science, 3 Shiomi-cho, Choshi-shi Chiba 288-0025, Japan
FERPRPEMEEPE, T 288-0025 FEEHF I RHE 3

3 Department of Botany, National Museum of Nature and Science, 4-1-1 Amakubo, Tsukuba-shi, lbaraki 305-0005, Japan
E R EYEEYAZEE, T 305-0005 KIFEIKIEHRAR 4-1-1

* Corresponding author
E-mail: tkasuya@keio.jp

Abstract

A hypogeous basidiomycete fungus was collected in coastal sand dunes of Ibaraki Prefecture, central Japan. Based
on morphological observations and phylogenetic analyses using nuclear ribosomal DNA sequences, the present
fungus was recognized as a member of Gastrosporium, belonging to Gastrosporiaceae (Phallales). The genus
Gastrosporium produces hypogeous to subhypogeous, small, globose, subglobose to ovoid basidiomata, and the
genus includes only two known species, G. simplex and G. asiaticum. Previously, this genus has not been recorded
from Japan. Japanese specimens are distinguishable from other known species of the genus by the exoperidium
forming a cottony mycelial mass and they constitute a phylogenetically distinct monophyletic group. Therefore,

Japanese specimens are described as a new species, G. gossypinum.
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Introduction

During the course of our study of gasteroid fungi from sand dunes
of the Japanese coast (Kasuya et al., 2009, 2011, 2015), several
specimens of a hypogeous basidiomycete fungus were found in sand
of coastal dunes in Ibaraki Prefecture, central Honshu, Japan. Based
on morphological observations and phylogenetic analyses using
nuclear ribosomal DNA sequences, the present fungus was recognized
as a member of Gastrosporium Mattir., belonging to Gastrosporiaceae
(Phallales). Although the classification of Gastrosporiaceae has not
been clear for a long time, a recent molecular phylogenetic study
(Trierveiler-Pereira et al., 2014) revealed that Gastrosporiaceae is
sister to Phallaceae in the order Phallales. The genus Gastrosporium
produces hypogeous to subhypogeous, small, globose, subglobose
to ovoid basidiomata with conspicuous white mycelial cords at
the base (Montecchi & Sarasini, 2000; Rimoczi et al., 2011), and
they are characterized by a chalk-white exoperidium, gelatinized
endoperidium, clamped paracapillitium and globose to subglobose,
somewhat angular, slightly warted basidiospores (Miller & Askew,
1982; Montecchi & Sarasini, 2000; Rimoczi et al., 2011). Only
two known species, G. simplex Mattir. and G. asiaticum Dorfelt &
Bumzaa, have been described as members of the genus in the world
(Dorfelt & Bumzaa, 1986; Trierveiler-Pereira et al., 2014). The
genus was originally described from Italy based on G. simplex, and
thereafter it has been recorded in Europe to Siberia (Montecchi &
Sarasini, 2000; Kreisel 2001; Rimoczi et al., 2011), Mauritius (Kreisel
& Hausknecht, 2002), the Middle East (Kreisel 2001; Kreisel & Al-
Fatimi, 2008), Asia (Ahmad, 1950, 1952; Dorfelt & Bumzaa, 1986),
North America (Miller & Askew, 1982) and Argentina (Dominguez
de Toledo & Castellano, 1997). Although Gastrosporium presumably
has a worldwide distribution, this genus has not been found in
Japan. In Asia, G. simplex has been known from India and Pakistan
(Ahmad, 1950, 1952), and the second species G. asisticum was only
recorded from its type locality, Mongolia (Dérfelt & Bumzaa, 1986).
Our morphological observations and phylogenetic analyses of the
Japanese specimens revealed that it is distinguishable from known
species of the genus. Therefore, in this paper we describe Japanese

specimens as a new species of Gastrosporium.

Materials and methods
Sample collecting and morphological observations

Fresh hypogeous basidiomata were collected from sandy soil
of coastal dunes covered with Imperata cylindrica (L.) P. Beauv.,
Calystegia soldanella (L.) Roem. & Schult., Lathyrus japonicus
Willd. and Pittosporum tobira (Thunb.) W.T. Aiton at the seashore
in Hasaki, Kamisu, Ibaraki Prefecture in 2015 and 2017 (Table 1).

Specimens were photographed and observed macroscopically.
Fresh basidiomata of specimens were dried using a food dehydrator
(Snackmaster Express FD-60; Nesco/American Harvest,
Milwaukee, WI, USA) under 46 °C. For light microscopy, hand-cut
sections of both fresh and dried specimens were mounted in water,
3% KOH or Melzer’s reagent. Dimensions of basidiospores were
measured from water-mounted sections. More than 50 randomly
selected basidiospores were measured under a light microscope
at 1000x magnification. All measurements were performed with
Photoruler 1.1.3 (http://inocybe.info). Five specimens examined in
this study were deposited at mycological herbaria of the National
Museum of Nature and Science (TNS) or Ibaraki Nature Museum
(INM) in Japan.

DNA preparation, PCR and sequencing

DNA extraction, PCR and DNA sequencing were carried out
according to the methods introduced by Kasuya et al. (2012). First,
small fragments of glebal tissue from freshly collected samples
were soaked in DMSO buffer (Seutin et al., 1991) with the
addition of 100 mM Tris-HCI (pH 8.0) and 0.1 M sodium sulfite
(Na,SO;) at 4 °C, following the procedures of Hosaka (2009),
Hosaka & Castellano (2008), and Hosaka et al. (2010). DNA of
the above specimens was extracted from the tissue fragments
stored in DMSO buffer. DNA extractions used the modified
CTAB extraction followed by glass milk purification methods as
summarized by Hosaka (2009) and Hosaka & Castellano (2008).
DNA sequence data were obtained from the nuclear ribosomal
ITS region and large subunit (LSU). For amplifying the ITS
region, the primer combination of ITS5 and ITS4 (White et al.,
1990) was used. For amplifying the LSU, the combination of
LROR and LR5 (Vilgalys & Hester, 1990) was used. Polymerase
chain reactions (PCR) were carried out using 20 pl reaction
volume, each containing 1 pl genomic DNA, 1 pul ANTP (4 mM),
1 pl each primer (8 uM), 0.5 units Taq polymerase (Takara), 2 pl
MgCl, (25 mM), and 2 pl bovine serum albumin (BSA). Cycling
parameters for ITS region and LSU followed Kasuya et al. (2012).
PCR products were electrophoresed in 1% agarose gels stained
with ethidium bromide and visualized under UV light. When
amplification bands were confirmed, PCR products were then
purified using the ExoSap-IT (Millipore, Molsheim, France) and
directly sequenced using the Big Dye Terminator Cycle Sequencing
Kit (Applied Biosystems, Norwalk, CT, USA), following the
manufacturer’s instructions. A total of 9 newly generated sequences

from this study were deposited in GenBank (Table 1).
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Table 1. Specimens of Gastrosporium gossypinum examined for the present study.

Vou?her , Locality Collecting date Collector GenBank accession no.
specimen's no. ITS LSU
INM-2-87241 Japan: Ibaraki, Kamisu, Hasaki Jan. 11,2015 1. Asaiand Y. Asai MN954699 MN954695
TNS-F-79676* Japan: Ibaraki, Kamisu, Hasaki Apr. 9,2015  T.Kasuya and S. Hanawa MN954700 MN954696
TNS-F-79677 Japan: Ibaraki, Kamisu, Hasaki ~ Apr. 23,2015 T. Kasuya and S. Hanawa MN954701 MN954697
TNS-F-79678  Japan: Ibaraki, Kamisu, Hasaki May 30,2015 T.Kasuya and S. Hanawa MN954702 MN954698
TNS-F-79679 Japan: Ibaraki, Kamisu, Hasaki Sep. 24,2017 T. Kasuya and S. Hanawa MN954703 not obtained

*Holotype.

Phylogenetic analyses

Five ITS and four LSU sequences newly generated from Japanese
specimens were used for the phylogenetic analyses (Table 1).
Additionally, 15 ITS and 17 LSU sequences of Phallales fungi were
retrieved from the NCBI GenBank databases (https://www.ncbi.
nlm.nih.gov/) and included in the analyses. DNA sequences were
initially aligned using Muscle v.3.6 (Edgar, 2004a, b), followed
by manual alignment in the data editor of BioEdit ver. 7.0.1 (Hall,
1999). The total 18 ITS and 30 LSU nucleotides were excluded
from the analyses because they were recognized as ambiguously
aligned regions and introns. Phylogenetic analyses were performed
for ITS and LSU sequences using MEGA X (Kumar et al., 2018)
with the help of the maximum likelihood (ML) method after
testing the best models. According to the lowest BIC (Bayesian
Information Criterion) scores, Kimura 2-parameter (Kimura, 1980)
with proportion of invariant sites (K2+I) and Tamura 3-parameter
(Tamura, 1992) with gamma distributed rate heterogenetic and a
proportion of invariant sites (T92+G+I) were chosen as the optimal
substitution models for the analyses of the ITS and LSU datasets,
respectively. Initial trees for the heuristic search were obtained
automatically by applying Neighbor-Joining and BioNJ algorithms
to a matrix of pairwise distances estimated using the Maximum
Composite Likelihood (MCL) approach, and then selecting the
topology with superior log likelihood value. For the ML analyses,
clade robustness was assessed using a bootstrap analysis with
1000 replicates (Felsenstein, 1985). Sequences of Clathrus archeri
(Berk.) Dring and C. ruber P. Micheli ex Pers. were selected for
outgroups, which were strongly supported as the sister of the major
clade containing Gastrosporiaceae, Lysuraceae, Phallaceae and

Protophallaceae (Trierveiler-Pereira et al., 2014).

Results

Morphological observations

Japanese specimens were morphologically identical to the
described species of Gastrosporium in their globose, subglobose to
ovoid basidiomata with white mycelial cords at the base, gelatinized
endoperidium, clamped paracapillitium and globose to subglobose,

somewhat angular, slightly warted basidiospores (Miller & Askew,

1982; Montecchi & Sarasini, 2000; Rimoczi et al., 2011). However,
the specimens clearly differ from G. simplex in their exoperidium
that is formed by a cottony, white mycelial mass. The specimens
were also different from G. asiaticum in the size of basidiospores.
A detailed description and illustrations of the salient features of the

Japanese specimens are given below.

Phylogenetic analyses

The ITS dataset includes 745 sites consisting of 18 ingroup taxa
and 2 outgroup taxa. The resulting ML topology with the highest
log likelihood (-4758.52) is shown in Fig. 1. The rate variation
model allowed for some sites to be evolutionarily invariable [(+]),
34.50% sites]. The LSU dataset includes 987 sites consisting of
19 ingroup taxa and 2 outgroup taxa. The resulting ML topology
with the highest log likelihood (-3131.58) is shown in Fig. 2.
A discrete Gamma distribution was used to model evolutionary
rate differences among sites [5 categories (+G, parameter =
0.5982)]. The rate variation model allowed for some sites to be
evolutionarily invariable [(+]), 59.63% sites]. Tree topology by
ML analysis of LSU is almost identical to those of ITS. Sequences
of Gastrosporium specimens from the coastal sand dunes in
Ibaraki Prefecture, Japan constitute a distinct monophyletic group
in Gastrosporiaceae with strong bootstrap support (99%) in both
loci (Figs. 1-2). Gastrosporium simplex was resolved as the sister
group of Japanese specimens in the ML trees with strong support

(Figs. 1-2).

Taxonomy

Gastrosporium gossypinum T. Kasuya, S. Hanawa & K. Hosaka,
Sp. nov.
[MycoBank ID: MB 833998]

Figs. 3-4.
Diagnosis: Similar to G. simplex, hypogeous basidiomata with long,
white mycelial cords at the base, gelatinized endoperidium, clamped
paracapillitium and globose to subglobose, somewhat angular,
slightly warted basidiospores, but differing by the exoperidium that
is formed by a cottony, white mycelial mass.

Etymology: From Latin ("gossypinum" = cottony), refers to cottony

© The Japanese Association for Truffle Science (JATS), 2020
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99 ﬂﬁ 60 Phallus indusiatus
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Fig. 1. A phylogenetic tree of the nuclear ribosomal ITS region of selected Phallales species based on ML method, inferred by using

K2+ model. ML bootstrap values greater than 60% are shown for each node. Scale bar indicates the number of substitutions per site.

AY885165 Phallus hadriani

DQ218514 Phallus hadriani
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AY574643 Mutinus elegans

68|
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DQ218507 Lysurus mokusin
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TNS-F-79678 Gastrosporium gossypinum

99 I: AF213127 Clathrus ruber (outgroup)
DQ218624 Clathrus archeri (outgroup)

—
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Fig. 2. A phylogenetic tree of the nuclear ribosomal LSU of selected Phallales species based on ML method, inferred by using T92+G-+l

model. ML bootstrap values greater than 60% are shown for each node. Scale bar indicates the number of substitutions per site.
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Fig. 3. Habitat and basidiomata of Gastrosporium gossypinum. A-B: Habitat in the type locality. C: Basidiomata in the natural habitat (TNS-F-79678).

D: An immature basidioma (TNS-F-79677). E: Surface of mature basidiomata (TNS-F-79676). F: Vertical sections of mature basidiomata

(TNS-F-79676).

surface of exoperidium.

Holotype: JAPAN: Ibaraki Prefecture, Kamisu, Hasaki, approx.
35.7617° N, 140.8233° E, approx. 5 m asl., April 9, 2015, coll.
T. Kasuya and S. Hanawa, TNS-F-79676. Gene sequences ex-
holotype: MN954700 (ITS), MN954696 (LSU).

Description: Basidiomata (Fig. 3C—F) hypogeous, globose,
subglobose to ovoid, 3—15 mm high, 3-10 mm wide, arising
from a conspicuous, thickened mycelial cord, which connects the
basidiomata with each other; surface covered with adherent sand,

apex not eroded at maturity. Peridium 1-2 mm thick, two-layered

(Fig. 4A). Exoperidium (Fig. 4B—C) up to 2 mm thick, forming a
cottony, white mycelial mass with adherent numerous sand, and
not disintegrating when rubbed or mature. Endoperidium (Fig. 4D)
thin, up to 0.5 mm thick, gelatinized, pliant when moist but brittle
when dry, light yellowish brown to light olivaceous. Gleba (Fig. 3F
and Fig. 4A) occupies the entire cavity, apparently homogenous,
white when young, becoming light yellowish brown to light
olivaceous, powdery at maturity. Basidiospores (Fig. 4E) 3.5-6.5
x 3-5 pm (mean = 4.8 x 3.7 um; n = 60), subglobose, ovoid

to ellipsoid, sometimes somewhat angular, irregular in profile,

© The Japanese Association for Truffle Science (JATS), 2020
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[~

Fig. 4. Morphological features of G. gossypinum basidiomata (TNS-F-79676). A: A vertical section of mature basidioma (ex: exoperidium, en:

gelatinized endoperidium, gl: gleba). B: A cottony, white mycelial mass of exoperidium with adherent sand. C: Cottony exoperidial hyphae

among sand. D: Endoperidium. E: Basidiospores. F: Paracapillitium with clamp connections. G: Clamped hyphae of exoperidium.

varying from almost smooth with scattered warts to densely warted,
with or without a short pedicel, light green to light greyish blue in
3% KOH, pale yellow in Melzer’s reagent. Basidia not observed.
Capillitium absent. Paracapillitium (Fig. 4F) of branched elements
with numerous clamp connections, up to 4 um diameter, thin-
walled, with occasional irregular swellings, hyaline in 3% KOH,
pale yellow in Melzer’s reagent. Exoperidium (Fig. 4G) composed
of loosely interwoven, thin-walled, branched hyphae up to 4 pm

diameter, hyaline in 3% KOH and Melzer’s reagent, with numerous

clamp connections, interspersed with crystals. Endoperidium
distinctly separated from the exoperidium, a thick gelatinized,
refractive layer of interwoven, frequently branched hyphae up to 4
pum diameter with numerous clamp connections. Cortex of mycelial
cords proliferating from the base of basidiomata homologous to
exoperidial hyphae.

Habitat: Hypogeous, about 3—10 cm deep in sand, usually small
groups or scattered in sandy soil of coastal dunes covered with

Imperata cylindrica, Calystegia soldanella, Lathyrus japonicus and

14

© The Japanese Association for Truffle Science (JATS), 2020



Kasuya et al.: A new species of Gastrosporium from Japan

Truffology - Volume 3, Issue 1, 2020

Pittosporum tobira along seashore (Fig. 3A-B). Fruiting in the type
locality occurs in winter to late spring (January to May) or early
autumn (September).

Additional specimens examined: JAPAN: Ibaraki Prefecture,
Kamisu, Hasaki, January 11, 2015, coll. I. Asai and Y. Asai, INM-2-
87241; same place, April 23, 2015, coll. T. Kasuya and S. Hanawa,
TNS-F-79677; same place, May 30, 2015, coll. T. Kasuya and
S. Hanawa, TNS-F-79678; same place, September 24, 2017, coll.
T. Kasuya and S. Hanawa, TNS-F-79679.

Known distribution: Known only from the type locality.

Japanese name: Watage-sunatsubu-take (‘“watage” = cottony;
“sunatsubu-take” = the Japanese name of Gastrosporium;
“sunatsubu” refers to the arenicolous nature).

Remarks: Gastrosporium gossypinum is morphologically similar
to G. simplex, the type species of the genus, in its structure of
endoperidium and gleba, the shape and the size of basidiospores and
paracapillitium. However, G. gossypinum is clearly distinguishable
from G. simplex by morphology of the exoperidium that is formed
by a cottony, white mycelial mass. Exoperidium of G. simplex is
opaque, chalky, finely powdery and scaly (Dominguez de Toledo &
Castellano, 1997; Montecchi & Sarasini, 2000; Riméczi et al., 2011).
Moreover, when basidiomata are gently rubbed or reach maturity,
exoperidium of G. simplex is disintegrating (Montecchi & Sarasini,
2000), flaking away in pulverulent patches (Rimoczi et al., 2011) or
splitting irregularly at the apex (Miller & Askew, 1982). However,
exoperidium of G. gossypinum is not collapsing or splitting, even
in mature basidiomata, because of numerous sand persistently
adhering to its exoperidial hyphae. Phylogenetically, G. gossypinum
is distinct from G. simplex, which supports our morphological
observations. Another species of the genus, G. astiaticum is also
distinguished from G. gossypinum by its much smaller basidiospores
(2.2-4.5 um; Dorfelt & Bumzaa, 1986). Although Kreisel & Al-
Fatimi (2008) recorded an unidentified Gastrosporium specimen
which is apparently a new species from Yemen, it is distinct from
G. gossypinum because it has smooth basidiospores. Results of
our phylogenetic analyses are almost consistent with Trierveiler-
Pereira et al. (2014), showing the monophyly of the genus. More
comprehensive phylogenetic studies including sequences of
G. astiaticum and the Yemeni specimen are required to discuss
monophyly and phylogeography of Gastrosporium.

Monthoux & Réllin (1976) reported that the hyphae of G.
simplex create a network among poaceous plant roots and they
invade roots in a parasitic manner. Montecchi & Sarasini (2000)
regarded G. simplex as a symbiont of Poaceae. Also, Rimoczi et

al. (2011) reported that G. simplex is a typical species of sandy

Stipa steppes in Hungary. In Japan, basidiomata of G. gossypinum
were collected around coastal plant communities dominated by a
poaceous plant Imperata cylindrica. While it is unclear whether
they are truly symbionts, parasites or saprobionts, Gastrosporium
species presumably prefer poaceous plants. However, in Mauritius,
rhizomorphs of G. simplex were connected with roots of a
tropical tree or shrub (Kreisel & Hausknecht, 2002); G. simplex
was also found under an arecaceous plant Trithrinax campestris
in Argentina (Dominguez de Toledo & Castellano, 1997). In
Mongolia, G. astiaticum were collected among Allium, Artemisia
and Achnatherum plants (Dorfelt & Bumzaa, 1986). Further studies
on the ecological nature of Gastrosporium species are needed
to clarify the relationship between them and associated plants.
Although G. gossypinum is known only from the type locality, there
are several similar habitats in Japanese coasts. Thus, G. gossypinum

presumably has several further localities in Japan.
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Chlorophyllum agaricoides & U7 \/\2 772,370 Circulocolumella hahashimensis [£. 1930 ERXD#MFHELIEZ. B
FERHINEL, TOERKRFREFTHRCRE SN TGN, F=. BLYFYRMIBWOTHEBRFEIER 158 (CR+EN) &&
NTUWBL 22244 Boninogaster phalloides (%, A TEMTHE/NEREETEET HEMNEFHALNIHRYDDOH
B0, EEROERSMITOVTIFBASN TGN, ARRTIE, FHNTOFEEAZRRABRGORITN—NIDLIER
RELZERL. FONEROXBMBERICEDIE, ChoBERSSJUVFVEOERSLVREORERTOMBRHER
Hlze N—NUDLREDOHR., EEMENTHATH IR FEAIT27OM—QEEZEANBRRINI-A. et
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MNERFSERETEG RMICHLERMLEICH AL TOSIENRALMIZAST-, UEDFERMNS, /N\\DTT7a
aREL T TARTITONTIR, SELYFIRNMIBTEBE SV IO RELLRFHTIBENHLIEZEZOND,

Abstract

The current version of the Japanese Red Lists by Ministry of Environment includes three sequestrate (truffle-like)
fungal species described in the early twentieth century as extinct or endangered species in Japan. The two of
them, Chlorophyllum agaricoides and Circulocolumella hahashimensis, have not been collected in Japan since their
first reports in the 1930's, and they are listed as “Extinct (EX)” in the current Japanese Red Lists. The third species,
Boninogaster phalloides, is listed as “Critically Endangered (CR+EN)” but currently known as a rather common
species within the type locality, the Bonin Islands. Its distribution in Japan, however, has not been thoroughly
investigated. To clarify the entity of those red-listed species and their true distribution, we conducted field surveys
and investigated authentic specimens in several Japanese herbaria. We successfully located the only Japanese
specimen of Ch. agaricoides collected from Zenibako, Hokkaido in 1930, which had been missing since the late
1990’s, in the fungal herbarium of Tottori Mycological Institute (TMI). However, collecting of the fresh fruitbodies in
the type locality was unsuccessful. Therefore, it would be reasonable to leave it as “Extinct” in the lists. In our field
survey in the Bonin Islands, we collected eggs of Clathrus columnatus near the type locality of Cir. hahashimensis
in Hahajima Island. After careful morphological comparison among the newly collected eggs, isotype of Cir.
hahashimensis and descriptions in literatures we concluded that Cir. hahashimensis was a misidentification of
young eggs of Cl. columnatus and should be excluded from “Extinct (EX)" in the Japanese Red Lists. With regard to
B. phalloides, we morphologically and phylogenetically compared similar, unidentified truffle specimens collected

from Honshu with B. phalloides from the type locality (Chichijima Island), and we revealed that this species also

Truffology - Volume 3, Issue 1, 2020

distributed in the central part of Honshu despite that it had been considered to be endemic to Bonin Islands.

Article Info:

5

AAIZR T oM FAREATIEIE, TEORERRERIZED
FTIIML THRERRRR B RONGRBE ThHo7o (TR,
2018), LAL, MR, HFIC 1930 RIS —R9IC 4 =
F (1900-1976) . /MkFEHE (1907-1993) i L L0k
TIBITLAFFEDS 2 S A Z DD ERIT/ I (1938) O (1959)
IERRISNTZ, ZORMNCEEE - MG S M AEEO I
1X. AEH7 Imaia gigantea (S. Imai) Trappe & Kovécs 0V v 7
A & &/ Heliogaster columellifer (Kobayasi) Orihara & K. Iwase
708, BUETH I ARSI TWAEDOLHLH, Pl
H LB ER A2 FEOERBORESEELLOLE U,
FENSDOHT AT H~T 55 Chlorophyllum agaricoides (Czern.)
Vellinga, /> ~7 v avu Circulocolumella hahashimensis
(S.Ito & S.Imai) S.Ito & S.Imai 3L =247/ Boninogaster
phalloides Kobayasi @ 3 fii, #apEL7=, FioldEgoksEih
DHLFEEL TEREE L Y RIANB IRy N T =27 v 7| gl
ST (BREEA B IREREE R I A= A= s DR e =2 |
2015,2019),
AFZ=AZTIIAF 0T Y Z )& Chiorophyllum
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Massee |2 FAHEaF VLRI T, JLFERITIL AT 503,
[EI PN T3 1930 4RI ALEE /M T BRI 12 38\ T EEERER (703
HHOHT (Imai, 1936)  BEEREEE L~ UANCIIHER (EX)
IZHESITWD, A AREEEARILIZ Db A O B ANE A
FHEIZRAELELOEE DL, AFEITLT LS IRMEA T
FERIZE CIERK, A CIIN B OB R/ S ITH R AT
% (Ge & Yang, 2006 ; Motecchi & Sarasini, 2000) , ZDME—D
E AT S BUR SIS — BV RE AN B AZOZ B
Z— WEEAT (LT EEMERT (TRES TR (B
51.,2008) . 1990 G LI Z OFHEN R LTS (R
. FME. 2018 4F 11 H),

SNNTRT AT ayal 1936 4 10-11 AT HS
PALHEE  E R AR OB O Ok L (1883-1962) <
SH =LA OE T OMAERNICI ST INERGE S TE
B OA L THRESNAEAL RIS NTZH THD (o
& Imai, 1937), 34 #1113 Hysterangium hahashimense S. Ito & S.
Imai D4 N E 25020, OBHIZ Imai (1957) 1I2&D, 5
RNERDZ L2 RIS T O ITAEIIANREEL . 71/ B
W T BSOS B T AR RV BRI O BT
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Circulocolumella S. Tto & S. Imai \ZHEESLZ, Lol 1936 4=
(ZHATREARDPRES I TSRO F 38 L3720 AT
~IZr R BUEBREA L Y RUANMIBWT T (EX) )
(HEESILTVD, FHTIFE FEEHEO— AN (RR) 20l
/NS S S HS T D XD I AT IR A DRI ST D
ZHB T AR OV 2B GEsk 720 (FRIK,
2018 ; Hosaka et al., 2018)

TV a B T R R R LI L 7 B T Tl Boninogaster
phalloides L CRLHSIVZE T, wFL<bOHERER LS =7
DN TayayaZBRELZOLEL 1936 4F, /NEFE
BA B O T/ A Bz Z0ERES LT (Kobayasi, 1937),
AFfiiT Kobayasi (1937) 12X 250H LM%, BeD M7 itek) ik
D THIRISTeR, THFEO/NEFGEBIZBITHEDTmHA
WZED, AR/ NEREERE. EBLUOLEDOWT T
HBEPETHIENHLINIR- TS (BRI, 2018), FD7=h
BUEBR A L RUARNSUW GG 180 (CRHEN) ST
WHHLOD, FRFIORMADDLEZZHND (BRI, 2018),

ERo 3D L, MRS CWDATE~TH 7L
= Tayayaiion L, Sk ETHELNAHERNILR
HINTWDTD, FEPF TSN TODETNZ 2, &
DI, B LD ESCIH IR ELEDHIET, I
RENDAREMEL G ETE eV, Fz, Magfaiil IO v va
HIIZONTh, /INERGE R CRBICRREZ B L5t H O
FUITKROENTEY, EEDIATRHIN TODEITEWERN,
ZDO—FT, REICRT LM FAEREO BSOS IR
DFNFIEZO 10 FEEE THRIBANTIEIL TS (Tl 2018),
FDx, RYN o Vatra/ NERGHEBEREEL TRV

. SO TREINC AR ORI ZATOMEN DD, AR

Tix, b 3FEOFEEEZ L EfIEEL . ENICBTHEE
DFAMRPAAR T DA HIEL T, BIHFA2L N N—
AT WIBIEATR A Z R, FFONTAEARL, TSR n S
AT R B IR DG BT B O FUBRE AT o 72,
MHEBLUVFE
BN TOFERERAE

RSB~ 2 ORFEHAIL. ENME—DRER ChHA0EE
AT ORI IZRV T, 1930 FEICATESBRES -

TIFFEREZRZ 3 (5] (2017 48 A, 2018 429 H , 2019 49
H) BXU2017 4 11 ADF 4 FIERL, NEFRESIZE
IR N =T Ay ayuB LU Y a S ORRRERL, &
ATEAPBRESNT-OLEFFRIMZE (20184 11 A) 12
BRIURBIZBWTERLZ, o Pafrizonad, /b
SR E R EEOREARDIFNNT, RN W TERES SO
IR B RFHIHEA U , BRES I 7 oW T,
TEREIG MOFEERAEY . DNA HhH A T o7, ELZ2 UG v

HLITRERE 4550 °C, 12 B ICXIEARIERE1T-
oo FEAITARZS N RST A Ay oD 2L - IER A AR (KPM) #EE ~N—
ANYY L, ESLREE EERI IR (TNS) BROMEA R
SRR (TPM) BN — )Y A RE SIS,

IN—1\T) LEERERE

RSB =28 DEREFEARDFHEN I 2 RS TN D
X BERTSEET ChD, YT A aryadini A7 E
ALHHE KA ST QOB EDOFER 232 (Tto & Imai, 1937 ;
Imai, 1957), HAE, ALHRERFOREEEAO RN, AuifkE

A EMEEICIURINTWD, T yaZ iz onTid,

ROZ AT OFHEICBE DRk ) Kobayasi (1937) (2&5/F 0
TR, PLEOWRDIAD, EYERTFERT (Q0184F 11 A) &
FOMRE R R A AR 2017 45 11 H) 12T, A#F%ED
Gl 3 FEOEARER AR ATz, Flo, /IRERRER L VE T
FTBL T, ENIRRM AR O EEREAE (BI7E, [ENR
LHEWEEREDITIEERN) ISRV THLEEO— A (FKR) 12
LM IR R ZA T o T,

FREERER
BB B AT AT 7 /48 MT5310L BE#% 8%
. JERRBIEEITF BT, e MG RE I3LA
~1<j:§3z7‘7-7—7w7 WRAYCAM-NOA2000 % f\V 7=, Hof
LA AW B 21 T- > Cid, BIEAY R % 70% —
K )= VAT E 215 ERLDMT 3% KOH KIRIRITHI 10 &S
. EORIBEKTHIEL, 77N Vta—/L Ty RLT
NT—NEAERR LTz, BEIEE T COVAXFHANZ XL A~ — 1
Microstudio 2\, JFREBLOQE (TR /L) ©
RIS L OMEE R 22137 4 AMSEHAIL 72 30 [ DR 175
HHL,

DFHFE

F FEAHE KD~ 5 0> DNA #il 12 1% Whatman 1% Indicating
FTA Card ZJH\ V2, BUARY—2L RNA {5 (tDNA) ITS fH
WEBIORY7 2=y (LSU) DI/D2 fElk, LU= R
7 DNA ATP6 ig5+? PCR HEIFIZIE, Z 41241 ITSIF (Gardes
& Bruns, 1993) -ITS4 (White etal., 1990), LROR-LR5 (Vilgalys
& Hester, 1990) ., ATP6-3 + ATP6-2 (Kretzer & Bruns, 1999) @
T I —_TEH N, PCR UK, > — AT —2%5185%
TOTEI Orihara et al. (2012, 2016) (26t~ 72, b —747
VAT —ZTT A AR EES A TR 2 — (NCBI)
@ GenBank (https://www.ncbi.nlm.nih.gov/genbank/) %8 U C[H
BRIV AF R —lr AT — 2 _—A (INSD) [ZIE s ek L=,
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R W 0.06) Thhol,

RAFERIRT DFEFRZFRABTS LU=\ LEERRE

AF BT 4 DENME— D FEMCHHARE/ METT SRR D
WRIZRWT, 4 ENCOI 2B HEL L I2b DD, 2T
S AR - FAROF ARSI N -T2 (K1A), —T7,
A BT B EFEREAR D A RS V- B AT C s )
THUBKE AR DIRBFIEZAT o TR, MR A ST YL DIE
KEBONLZEDFFRDOFHE P MRS (K 1B-C), Z
DEARIZIE, EARE WA TR L7 S CQOieh o7z
HLOD, FERFOFERO—EHBE R (2008) (285 1930 4
SR PEREAR DO Ao F b~ LTz, F72, Imai (1936) (3855 E
EAROEIEL AT TV RWNb OO, BEMEEEIE DR R,
T TAIICH LT AEREREITE R (2008) . Montecchi
& Sarasini (2000), Ge & Yang (2006) DitfitAia—E L7~ (X
ID), NI 7-84 %5573 um (¥ 7.7 x6.3 pm ; 12
HR72 036 [FA]. 039 [H]) . QfE : 1.1-1.34 (F#)1.23;

A

NNOITADLAVADFRMFRAE. /N—/\) I LIEXR
FES LU

INEERE B R BRBIOREBICBITA AT ORE R, RS
JBILBLO N~ T Ay ayndd AT FERNSREZ 1.5 km
B FE P ICALE T DRSS/ RILZB W T, 25 %77 Clathrus
columnatus Bosc FEREFDOHEENEEINT- (K 2A),
HLINTTYTETEEDIL, FONITRRAGLOIX, 7V
SRR RS RS ND M SR O 7L SNER~ DO B AD
BOBRRENEDOD, ZHNLSD WIRFIFFHEIZ BT To &
Imai (1937) FL 08 Imai (1957) D/~ N~ T 2y and s
FOBEEREAHEL (K2B-D),

Hosaka et al. (2018) |FALHEE KR A W REIUE . (SAPA)
ICCHI T AEEERDREREI TR, v~ Tavvay
BOEARITHE RSN e o= 2 Uiz, Alal, 5

1. RFBTH% Chlorophyllum agaricoides. A : BARERZAEM (ILiEE/METEEER). B C: INILOEVMERFEICIROLN T HE—
DOERNEEZAR (BERRFFHRE). D BERRRABRAFT24YT47ZARADEFEF. BarssC=1cm;D=10pum.

Fig. 1. Japanese specimen of Chlorophyllum agaricoides and its habitat. A: Habitat of the only Japanese specimen collected in September 1930 (Zenibako,

Otaru City, Hokkaido). B-C: The dried fruitbodies preserved in a paper box without labels in the Tottori Mycological Institute (TMI). D: Basidiospores of the

Japanese specimen. Bars:C=1cm; D =10 um.
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2. A-C: 3YT4/ Clathrus columnatus BE. A: BEF/RIUEFAR (KPM-NC27147). B, C: BEDHETE (B: KPM-NC 26946; C: KPM-NC
27147). D:/\\YFA73a7A Circulocolumella hahashimensis ((RE447) OEE (BEMREAAE ; Ito &Imai (1937) DIBBEEDRE).
E: SH=ZFEIREONERESSBEIVTIVEE (BEREFHR). F: 1936 F 11 A20H, /\N\II7I0L300BLUIVYTSE
THRESNAME (BERML) TRESN-AZEOEE. fFAMPERSELT RIEHIS 2 ABSSHEL (RERERAMAE).
G H: IVTATHENBOBEFRT (G #H1 EMBKIL/ —ITRELYUTIL ; H EEFREIRER ; KPMNC 27147). | NN\DRT
aA22AVADNTAVEAT (ALITUMILKRFN—/) ) LFE) OEFRF. BarsA-C=1cm;G-1=10pm.

Fig. 2. A-C: Eggs of Clathrus columnatus collected from Bonin Islands (A, C: KPM-NC 26147; B: KPM-NC 26946). D: Original photograph of the

Circulocolumella hahashimensis holotype shown in Ito & Imai (1937). E: Photograph of an egg and a mature fruitbody of Cl. columnatus collected in the
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R 1. ARRICBEVTHEICEESNEIYTEYEE (KPMNC 27147) &, NN\YTT7aA22a 00T AVEATIER (TNSF-70763). LU Ito &
Imai (1937) 12k %/ \ A\ 7aAT a0 0B LWNEREEBERVRL 27 BEROEE DR EEMLLE.

Table 1. Comparison of morphology among eggs of Clathrus columnatus newly collected in this study (KPM-NC 27147), isotype of Circulocolumella

hahashimensis (TNS-F-70763), and original description of Cir. hahashimensis and eggs of Phallales species reported from Bonin Islands by Ito & Imai (1937).

y P - o 7T 1 B (o~ Ay arn B O T Ay Ay
N NI W 7 . . z o
e PAPIRIBO LI B BRR (a0 B S S X (7 S4) AR
. 4.1-4.6-5.1 x 1.6-1.9-2 ym
i i s SY=R
Y547 Clathrus columnatus DR HEIRER A RS/ AL 2018119 (2.1-2.4-2.8) K22 em HERE , OSCRRA LR T2
e : - o - DIXINE
(75 ; KPM-NC 27147) A A B kI 2018.119 4.1-4.6-5.1 x 1.5-2-2.3 pm HOILIRFE
(1.9-2.4-2.9)
=I5 %47 CL. columnatus Tto & Imai (1937) RESAFIIL 1930.11.20  4-5x2pm 2-3x1.52cm WD, OLFEME
TAVEAT ;2B ) —)v . 4-43-49 x 1.5-1.8-2 um
SN T AL e DEHRN~S ) ARIRIEAR BRI 1930.11.20 (2.1-2.4-3.1) P
Cireulocolumella hahashi AR 1-2 cm HERIE
irculoc AL N
(Ito & Imai, 1937) REEAMIL 1930.11.20  4-5x2-2.5 um
= 75 B X ,
J/ AR/ =TT (BEETE) Tto & Tmai (1937) BBZ /AL 19301118 3.5-5x1.5-2 um 1-2x1cm IR~ HE I
ansia bonmen.ws
P = . ; o
P2l (BRI Ito & Imai (1937) REZ /AL 1930.11.18  3-4x1.5-2 um 1-1.5% 1 cm WIDERTE . DO

Pseudocolus fusiformis

TRV Th N~ T ay s ay n O RO EIXHMR T 52
LRTERD T3, Tto & Imai (1937) IZHHESILZ, AREDR
a7 B BRESNIZIY T A SO KIBUFER D3 sh
7= (X 2D-F), —J. Hosakaetal. (2018) i%, S H =10 b%
WS =EE 2 DND, ALK (0SC) IZFTERSILT
W N T Ay ayad T AV EAT DIFEE IR THREL
TW% (BUEZO—IXE SR R 70 DR S
NTns HEAREE  TNS-F-70763]), AlE, FxiZzo74
VEAT DY T 2R EDO W CIEA, B0 o &
Imai (1937) IZBW TGS N~ T ay L araFalii<e
INEFFEBIEOEPE (RyR 2 AEOHER) Oft#Hio
TR AT o7z (3R 1), /INEIREEAY R 27 HEDH S,
Ito & Imai (1937) WREES TERELIZS ~AX/ 275 (B4 L=
VXY R /LT T ) Jansia boninensis Lloyd [3401-fa 7 DT e
BV THEIEADWTNEL G BT Db DD, WEDEN
IIE~FEM T CoD R TRV, BEEEY 2%/ Pseudocolus
fusiformis (E. Fisch.) Lloyd (= P, javanicus (Penz.) Lloyd sensu Ito
& Tmai (1937)) (ZHH A ML T OV A XDPHEFAEARIZ L TINIT
BDHEMND, ANV T AT arnB L0V T A EE LT
TRIZFRRICET=, F7/=, Tto & Imai (1937) (ZFLiEN=aY T4
TEEDT AR, AT TR RSN AROEEL
WL TR Tholz, A CRESNZY T2 EEB LD
INNYRT AT ATADT AV EAT (L )= DL~
IRAEAR) OHAJTERIL, v~ T aviayadiEe
FHOZENELHAROR NS0T (F 1L ¥ 2G-D),

2T DAHICET AR

BEROIEY | AREI T NEIFGE IS PE T DL BN/ >
TWDH (PRI, 2018), AHAFIEICIIT D/ VEIRGE B E B &
OREE CORMEIZIBNTH, S TEE D TR IERDOFRA
PRSI (K 3A), AR/ NEFG BEARES T
73, Hosaka et al. (2015) I3ATEASE PN D IV IS5 L T
ZATREMEZ7RIZL TRY, KAl (2016) IIAAR KRG =87 (2019)
BB IENS, ENEh [vova2rlmo—E] 28 ERIZ
WEL WD, Fio, AREINAROL YR T =27 v 21T HEaR
AR TEHEL THRESN TS (AR, 2018), BABKEH
BaEte, INERPEREALO RIS TELT, A
EITEERRb D THD, Fox ITENA M TH T A O S+
FRAEZHED TOHIE T, AFEEEDOIND T-FIROR AL B R
M BLOFEREBOEHHE (RRET (2 #5) .
ANEURHT (2 #5) . WEARUREEF T, 5 i VA S RT e (BT
BROWERARIRAT) (CCHeBLT: (K 3B), AFEIT/ VTR
I TClIHa /% Pandanus boninensis Warb. 238 L1 T4+
DIEANCSH DY (Hosaka, 2014) . 4 BB UL 7 B L OV E2f
BB WTERESNI- T EEKIT, 27 BOMOAY R, TR
R SR~ METERRL CRAE L, SR 7 S B A1
IR SR o T, AN PEREAR DTN T3 4.5-6.2 (-6.9)
x24-32pum (P 5.6 x 2.8 pm ; FEAE(RZE 043 [F£]. 0.18
[E2D . OfE: 1.6-2.6 (F%) 2.0 ; fE¥ERZE 0.16) . N
~HT AR G YT, Kobayasi (1937) (2525 LD
JaF£E (5-55 %2932 pm) LAY AXDBET K
SVEIZHY, [ EH2FbRED -7 (K 3C), L, #A

Fig. 2. (cont.) same day and locality as Cir. hahashimensis in Haha-jima Island by Dr. Sanshi Imai (20 November 1936). F: Group photo taken on the way of

the fieldwork near the localities of Cl. columnatus and Cir. hahashimensis (Sekimonzan, Haha-jima Island) in 20 November 1936. The right in the first row is

Prof. Seiya Ito and the second from the left of the second row is Dr. Sanshi Imai. G, H: Basidiospores of eggs of Cl. columnatus (G: from a material immersed in

99.5% ethanol for about one year; H: from a freeze-dried specimen [KPM-NC 27147]). I: Basidiospores of the formalin-immersed isotype of Cir. hahashimensis

(from OSC). Bars: A-C =1 cm; G-l = 10 um. Photos D-F are taken from the collection of TMI.
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B 3. > ¥a44 Boninogaster phalloides. A-B : FRIK (A INERFEBRBE [KPM-NC 26939] ; B: #Z5) 1R 5E F i E [KPM-NC 27981]). 'L/
DEIIHABRBIZLVBENSHERERBALEILTS. CHEFHETF (KPM-NC27981). D: /A EOMEEEE (KPM-NC27981;a: RSVEE. b: st R HfE.

¢4 EAE). Bars:A,B=1cm;C=10pum;D =100 um.

Fig. 3. Boninogaster phalloides. A-B: Fruitbodies (A: from Chichi-jima Island, Bonin Islands [KPM-NC 26939]; B: from Zushi City, Kanagawa Pref. [KPM-NC

27981]). C: Basidiospores (KPM-NC 27981). D: Peridium (KPM-NC 27981); a: peridiopellis, b: mesoperidium; c: innermost pseudoparenchymatous layer. Bars:

A,B=1cm;C=10 pm; D =100 pm.

TREHAHT (R EH) THIZICERESIAEA (KPM-NC
26939) ARSI R I 2R1% 4.6-62 x2.5-3.1 um (F
¥) 54 %28 um ; HEHERZ 043 [RAR], 017 [FE£R]) . QfiE:
1.7-23 (P20 ; FEAEMRZE 0.17) THY, R BFEEARLAN
PEREAR DN BUTRD LN 5Tz, DO AIRAIR X
OBEMEERH 0T, Kobayasi (1937) <° Hosaka (2014) (Z& 558
#HeE L7z (K3D), E£2. ZNOARMEDOFERIL, £x
ARIFH (2016) IZFEHSN TG [~y Ty B AZ— (HERFR)
Sclerogaster sp.] EAEREM)BLOFHEMIZ R — DL D TH Tz,
FRZR I L PE O 4 BEAR IS JOMGA R PE 1 B4 D, 1% 1DNA
ITS #8185 5 L OV LSU DI/D2 #H3#, L Ir= KU 7 DNA

ATP6 BIG T DY —r o A3 fF6NTe (R 2), THHAINERE
RO —br o 2R RVE LR 21T o TG 5, 1TS Sk
TIERhZE || R PERE AL 0D TTS2 IR 2 2 AT — i H . (SNP)
DRBD O DDZFIN LS DY AN TIE 100% —EH L., LSU
D1/D2 £ & Y ATP6 B2 3\ Tid 100% — K L7z, INSD
NHT —ZRAHEN TSR EFEREAR (TNS-F-59692; ITS:
KJ629155, LSU: KJ629154, ATP6: KJ629153) & A5 A Wk FEAZ A
(KPM-NC 26096; %% 2) DY —47 > 2 A0 [EPEIL, ITS fE ik
IZFVN T 99.02 % (607 bp/613 bp) . LSU DI/D2 fEIkIZH51 T
99.38% (638 bp/642 bp) . ATP6 B A5 T- 123> T 99.7% (656
bp/658 bp) THY, [FIFEDFIFANDBEIEII M EES 2 BT,

& 2. AR THONT=2 22224 Boninogaster phalloides <IN FERZARD DNA & —7 L AT —REAZ AR DE S DFER] 1.

Table 2. Newly obtained nucleotide sequences of Boninogaster phalloides from Honshu, Japan, and their sequence similarities.

IEAE TR ITS 28S (nuc rDNA LSU) ATP6
KPM-NC 27981 #4312 7 ik = - MT060296 MT075320
KPM-NC 27982  #hZs)I|FSE 1 HivER A/ T MT062844 MT060297 MT075321
KPM-NC 27983 #1231 FUE 71 ik 3 MT062845 MT060298 MT075322
KPM-NC 27984  #h%&)I[R/ R A 27T T MT062847 - MT075324
KPM-NC 27986  #h43)I| IRk sk %47 b MT152833 MT152297 MT156357
KPM-NC 26096  #iKEAEBF i HpRRRT 2780, AXHT MT062846 MT060299 MT075323
M JERCH AR R >98.7% 100% 100%
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BR

AR THGRELT, BREE L R AME FAEO
3FRICHOVTIL, WEDLHERIEFRNPILRONTEY, ZOE
FRATATDBLRIZ DN THFCBRIN TODEEE 2 7V ik
WThoTz, Al ~N—rNUTMMERTRAEL, 2 AT E A EL
L7 CO T FHARRRFAEZWATU CHEMLIZZE2dD, 2
NHOEDOIPHAFRR LOREZHZ2NION T, HiTre
HRAEGDIENTE]Z,

RAFATIRT

AF BT ZTITONWTE, EEFIUATE N — T AT
BWCHEZ TR, REFTERH TH-7-—DEN
FEREARZ IR DZENTE, ZOERIL, TV —
GIAF S TUVRWRFS IO DAL T2 BRI Fnals
B2 DEEHER LTI RI TE/RV RIETH >
7z (X 1B), AEADEA%OBIETHIIE L (2008) (ZHE#H
ENTRY, ZOFBRHT 11930 44 = oL bt A
ARTOFRAEGLR (68 FEfH) 2L, 1 EHDHTLND, HAM—K
MAREARZBIEZLT-DIF 1998 4E Th ool D, Ziud
Z. AR BEZ 22 FIRVIC A AR AROFED RS L
TEITI D, Teks, AT HVIXTREROBEH I ONTIE, It
J(2019) (IZXDZDOENEEANTIRRHILTNDAY, GG
FRAA D T ARG B e E R L THOB D ET 2,

—F., AFEIZTOFEMTHL/IMETTERFIZRB W TEEK
[ DERFEFHAAATST2b DD, BT /o FERF LI TR T 52
ENTEIRIoTo, oL, FEHUED OBREEI T L i i BH I
B BICHERRS QOS2 (K1A), A, ARORE
DRI NS FREMEDSHIE LTl Tl ey, AW CoEFF:
AR IZ, Bl 1AL R TTRIIL TRY (BRI,
KIFER) . Sk, TEEPFERINEH, BHIOBEE DNA
BL FRND AT S~ 4D DNA BLS 2058 HS VA AT RE D 7%
ENTWD, AFZ~<T4/0 DNA BIFIIE INSD (29 TIOBRER
SITHEY, FTRENFRETHD, 72750, A TOHA
72T, ENEMMT (AR L) 1ICBIT58 8 b
TeDMHREIEE DI ORERIZB T, AT Z~IZ 7 OFAETHE
AWTETCWRNIENS IBIE)s, 2012) . ARENHMEDT
R RSB AREMEIIIRL TEWEITE 2720, UL ED S5,
AHEOBREA L YRIANIBITD TR (EX)) Lo 7uo4F
T, AREFEORMITIHLLOD, BIRE R CIEZYRb0L
Ezohb,

VAVANZE & dm Ly D= Ly ] m|

AL, 1936 HFIC KD THRAE S IV TUOR R LG 3 <
FERDFIIIREASH TORWE THD, Tto & Imai (1937) B
L0 Imai (1957) ICEDATO THEXIT, — R, HERIICAY

B BEOE &5, Dring (1980) (%, THA R
Lk, BRORKICHML, FEIROFEDTERER Y T 2
EHRLT 2T T H T FLOW Laternea triscapa Turpin O #
DWTE 2R L TODAS, RO L2330 L5 B FE )3
AT DERE . ZOKIT A N~ Tav avnn+EER
DIRBLFELIL TS, Fo, A= Taviayaid, AR
VR BT HRIR RO THLAY T 2 N RESVZE A
(1936 411 A 20 H), FCKEBAMTHRESIL TS (Ito
& Imai, 1937), FHxld, ZTNOOREPRESNIZOLITZTFT
RrZ=lZ (11 H 9 B) . BEEOAMITIZEEWFE /AR LR
IZBWC, IVTHTOEECEREL. (K 2A-C), Zih
DOEEDIL . POFENFEZEL 2N TSROSO Ok
X, AT =TIy aran s LN B LU BB R K &
EE L7z (M 2B-D), =, 4 EIEEFFZEHTONURE B
FINBIE Iz, Aoy ~TaviavalE BICEESN-
AYTHOEEIE, BEALT-TFRE, IR E DA
FEHEENPGINTND (K 2E), LLEDRNG, A HE 51
1936 FEDOFRA Y RE, YT X7 OEVEEZSY T X /r LT
IROEEFRFRL, FOWBIIX LAY Tayaya (Y
D413 Hysterangium hahashimensis) &4, Uiz /[ REVEDN S
2B,

T O RER LR OFE R, Tto & Tmai (1937) I2L5HF
TR O, AW CTERESN-ZY T X TrHEE, BLUN
N T AT auaDT A FATEAR  (Duplicate: TNS-F-70763
(ENZ RV A A URAEA]D) [ CH I O A XIHFF
—Tho7z (F1, K2G1D, Ito & Imai (1937) (LD~
~ 7 ayayaOB AR T REGLHSTOD
(2-2.5 pm) . ZAUTESAFHANEZ 0.5 pm X A THFEL T
HZE, BROMKFOFHIREZ B E 58, WoaveaRol
SR8, Tto & Imai (1937) X Imai (1957) DRFRITRE
TWDZ L e EEOBEMEEIIT, TH~FLIPEL T
HINTRLNDH, A EERESNIY T X HEETIIZ LA
ZEOIATe IO ODFED R EETORNEICE AT /R
o7, Ito & Imai (1937) BL TN Imai (1957) (TRENTA
FELATIEARD G EIIBEIC =4 ) — /VIZIDIRIZS TR TH
D, TN OO RER ZRIZOWTIE, #A
TREARDEAARENTH ) — /N LOIHRE LT B LD T HENED
EZ5N5, FEBRIZ, Hosaka et al. 2018) (ZXWRENTZZT AV H
ATERD TV JHHO BT T ARG, IR ORI DR
IZIDFELUGHEL TD, ENHESANORIZBW T, AR5
TERESN Y THr OB O EEE =T ay v aradfi]
2, TERERVZERITEE T (R 1L K 2),

SN T AT uDT A IAT VIR~ VAR
IZSALTVDT2D, DNA BSHBrEAL, SRR F FELC
OB E DR IO LA S| 21552 L ITBUR TIXR T
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&% (Hosaka et al,, 2018), L L., AMFFRIZLDIZREFRIMRT
FERNDIT, MR N~ T Ay ayan Yy T A OILGE
WA ML L GRELHILIZD O Th o7 Sl COF &I
B, YT HNERRE R ICIB W TEEST DM THY,
BIEDLZARBEAL YRUARBL OV YR T =27 v 7121348
SN TELT |, MEROIBZNDOHLFEE RIS TR,
2B, BUESY TR THN NS4 OFE CL columnatus
DEATFERUTT AV I EREF T A7 FINTHY, HPERY
W NG B Sl dom < BEL CUVD,  Clathrus columnatus YL
RENZAA$HFETHY, Dring (1980) [T HEEHNCATRIZ S
PO ERNDEENDLZEERELTND, AAFIEOXIS:
EUIZHARFESY T 4478 CL columnatus s. str. EDEENZ-DOUWNT
IEE B ORI HDTEEATTFIL TR,

oallr

AT ZE DR 4 (Boninogaster) \Z R Ei5dL91Z,
Kobayasi (1938) |1Z& 050 IE . RFITHOI-0/ TR B E A
FEEEZ BN TV, REELYRUAMIBWT, AR
fEM T (CRHEN) (X3S TWSES, 20 RIS K
THEBEZBND, xITMx RiFH (2016) (28D [woF ¥
HAS— (FEARFR) Sclerogaster sp.] &L CIRIEIESFL TV
TeARMFEDEEARD, TERERIRHHEE DNA HE LS BV
MDDV ak/rbAfiEE 2 ONAZEER LT, Tbh,
VA R NERGE B A FECIEAe, B AT
AL TR THHEZ 2 DND, Thdx, REEY
FRIRBLRGG, SBRAFROR/DREL TOWNE RE M
EnRHoHEE D,

VTAE,  HARSS HCH T A B O¥ER AT TODHITh S
T ARTITBITDV Y a sy OERMIEINETOLEZ AR R
Ji% BT DEHTICIRLNTRY, A TR CaEkidrs
WeBbhd, AREDNEFGE S CEHE LLLETIHBELT
X, JERAEREMICHLA T HMFEN D72 o T BB B IR A
U, A& INT o2l E B AR ZhE: (founder’s effect ; Mayr,
1942) (ZED B EZDND, EATIZIRGT, ZO&H70kF
RIPFEANZ = R T ROAAAED . NGRS B O E
RS CQWBEF 257259,

NI B PEEAN (WEARIR) PEOARTREARDK TIL,
tDNA ITS, LSU D1/D2 fH3FS LU= RUT ATP6 (im0
WFHIUZBN TS, DI LD RSz, Zhds
WP I & U TRB LD/ N JGE B R O B R BRIl - L5
RO, BHOILIRDFEMISII LD, FHUTEID, /)
ERGE B PED Y Y a B MM DR AL Te B B L E DAE
RBEZIASINTIL DB LR,

%8 Taxonomy

FROBRFHERD, Iy~ Tayvayn) NaYTar
Cl. columnatus # & DFRFE CThH-o7-Z L& LU T D@ 555
WCHERTD, T, o Pad il o0 ThLL FIch ik
OB ARDE AT T2,

Clathrus columnatus Bosc, Mag. Ges. Nat. Freunde Berlin 5: 85, t.

5:8 (1811) [MycoBank ID: MB200050]

FIER= VA &

= Laternea columnata (Bosc) Nees, Das System der Pilze 2: 96
(1858) [MB239159]

= Linderia columnata (Bosc) G. Cunn., Proc. Linn. Soc. New South
Wales 56: 193 (1931) [MB261377]

= Colonnaria columnata (Bosc) E. Fisch., Engler & Prantl, Die
Natiirl. Pflanzenf., ed. 2: 85 (1933) [MB251522]

= Linderiella columnata (Bosc) G. Cunn., N.Z. J. Sci. Tech.: 171B
(1942) [MB287791]

= Circulocolumella hahashimensis (S.Ito & S.Imai) S.Ito & S.Imai,
Sci. Rep. Yokohama Nat. Univ. 6: 3 (1957) [MB328297]

= Hysterangium hahashimense S. Ito & S. Imai, Trans. Sapporo
Nat. Hist. Soc. 15: 10 (1937) [MB266736]

= Gelopellis hahashimensis (S. Ito & S. Imai) Zeller, Mycologia 39
(3): 284 (1947) [MB286617]

= Stalactocolumella hashashimensis (Ito & Imai) Imai, Bot. Mag.
Tokyo 63: 28 (1950) (nom. nud.)

= Clathrus colonnarius Léman, Dict. Sci. Nat.: 360 (1817)
[MB202614]

= Clathrus brasiliensis E. Fisch., Jb. Konigl. Bot. Gart. Berlin 4: 68
(1886) [MB197918]

= Clathrus trilobatus Cobb, Bull. Hawaiian Sugar Planter Assoc.
Exp. Sta.: 209 (1906) [MB514441]

Specimens examined: JAPAN: Tokyo Met.: Ogasawara Village,

Chichi-jima Island, Asahiyama, 8 Nov. 2018, T. Orihara, KPM-NC

26946; Ogasawara Village, Haha-jima Island, Kuwanokiyama, 9

Nov. 2018, KPM-NC 27147; Ogasawara Village, Haha-jima Island,

Kitamura, Sekimonzan, 20 Nov. 1936, S. Imai, OSC without number

(isotype of Circulocollumera hahashimensis).

Boninogaster phalloides Kobayasi, Bot. Mag. Tokyo 51: 753 (1937)
[MycoBank ID: MB274176]

IE AR EY

Habitat, distribution, and seasons: Solitary or gregarious on various
woody debris in subtropical or temperate forests, forming whitish
hyphal mat on which basidiomata grow; Ogasawara Islands (Chichi-

jima Isl., Haha-jima Isl. and Anijima Isl.), Honshu Island; all seasons
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except mid-summer.

Specimens examined: JAPAN: Kanagawa Pref.: Zushi City,
Numama, Jimmu-ji Shrine, 31 Jan. 2013, M. Nakajima, KPM-NC
27981; ibid, 6 Mar. 2015, M. Nakajima, KPM-NC 27983; Zushi
City, Numama, Sakurayama-chuo Park, 1 Mar. 2014, M. Nakajima,
KPM-NC 27982; Kamakura City, Apr. 2015, M. Nakajima, KPM-
NC 27986, Odawara City, Kuno, Wanpaku Land, 23 Oct. 2016,
T. Orihara, KPM-NC 27984; Odawara City, Iryuda, Maruyama,
7 Apr. 2016, Y. Mizokami, KPM-NC 24765; Tochigi Pref.: Sano
City, Izuruhara, 24 May 2015, M. Ohmae MO407, KPM-NC 24396
(duplicate TPM-M-8706); ibid, 18 July 2015, M. Ohmae MO438,
KPM-NC 24402; ibid, 20 May 2016, M. Ohmae MO581, KPM-
NC 26096; Shizuoka Pref.: Kamo-gun Minami-izu Town, Minato,
20 Dec. 2013, T. Kasuya & K. Kobayashi, TNS-F-70761 (Kasuya
B1634); ibid, TNS-F-70762 (Kasuya B1635); Suntoh-gun Nagaizumi
Town, Surugadaira Natural Park, 10 Nov. 2018, M. Hisataka, KPM-
NC 27988; Nara Pref.; Yoshino-gun Totsukawa Village, 16 Dec. 2018,
S. Sano, KPM-NC 27991; Tokyo Met., Ogasawara Village, Chichi-
jima Island, Ohgiura, 8 Nov. 2018, T. Orihara, KPM-NC 269309; ibid,
K. Yamamoto, TPM-M-9509; Chichi-jima Island, Kuwanokiyama, 2
Nov. 2015, K. Hosaka, TNS-F-75295; Chichi-jima Island, Maruyama
Tunnel 4 Nov. 2015, K. Hosaka, TNS-F-75413; Ogasawara Village,
Haha-jima Island, year 1995 (exact date unknown), T. Suda (S.
Yoshimi 9679), TNS-F-238174; Haha-jima Island, Minamizaki 7
June 2015, K. Hosaka, TNS-F-74540; Haha-jima Island, Funamidai,
4 Nov. 2016, K. Hosaka, TNS-F-77684, TNSF-77685; Haha-jima
Island, Nishiura, 9 Nov. 2018, T. Orihara, KPM-NC 27148; ibid, K.
Yamamoto, TPM-M-9510.

HiEE

REFREITIE, AMPES Y 2 A GARME 272K S B I,
BIHIFAE SO S W I, ABFERICHOARMES >V
Sl DB EIEAZ RNV, FEABEERIOE
LRI, EEFET CORATEIZZ I T2,
Fio, AT O/NEIRGE B EERERO G EHT —
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R EOHITIE, M N AEE LBV DRWENTFIET D (i
Hochberg et al., 2003), A —ANZUTIZBITHHFFETIE, T
AW TP RL, fa- 2B 59D ArREMEDS
TRBRENTWS (Terry & Neale, 2010), £7=, AN 27%4E
BIDERLLC, HECHRE DR B, YAT R
Ehk 2 R E R B R E S TS (Stewart et al,, 2017), H
ARIZBWTH AR ANFIHE N T4~ 4/ Protubera nipponica
Kobayasi R 352 L E N MBI TWAHA (Matsuura,
1984 ; Suetsugu et al., 2019), DO E B LA H T A
FOEEIZDOWTOREIDIRNDRIAR THD,

FEHDIT 2019 4 12 HiZ, mERARRTTOMRIEBMRIZL
THIT AR O T-HEEBRE LT, EOT-HIEPNENE 2 FEkE
DM ERELT-OTRET D, Fo, TIHOFEMEEE
[CHEELTWeony, AN FICREE RIE T O &)
DHIOECENEYEfER LT, ARG TN,
ZLOH RN FAREZEREL TCNDLEBZLNLT20,
AREWAEMIT, AARKHICK T2 T AERELRI A58 289
B 55 RAERESNHZE AR5,

A TTATIVIED 1 T Hymenogaster aff. arenarius Tul. & C. Tul.
1

(NF2rH FETXE TR CA T AT IVIE)

A AVEENME ST HRRERKOT T Ua DR Tk
T, BHEZBEAN LI ABE O =25 AL (K1A),
FFEARITEL 8 mm BREOFIIE T, Wiz oL/ 3R
EREHONTIY, L\ TEEERIZALOBIW I/ MNEE R ®Y
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HETho7z (K 1B), Fo. RSN FERITIIHVIR
REOLONEL, BRI -7= (K 10), faTid
15-18 pm fRJE T, LE I CHmICAINREE A HY R I
HONARDRHD, I FAMECREN TR KBRS (X
D), [REEYTIREERE L FhRJIESLAMOR - HIEREY
fif FIRH) ITBFAWLIZEZA, AV T X H arenarius D>,
FRUSERRZRFE L DR ER RAAFTe FTAEARITARAR) AL
DR - MKW IR S e (BEARE 7« KPM-NC
28031),

X a1 fii Mycetophilidae sp.
2
(N HF a3}
W< IRl FEENNBAEE 3 EiRERESNT (K 24), F/
ANTEITAABHII L., F/2RICRSEBIZALND
(AR, 2015), AENTHBFERLIEONTELT, FET
DOREITRETH 772D, BETOREICHDIZ, AFHH
FEBRIZ H. aff. arenarius ZEREL T ONEHER T D201
THILENED R OBENEYEREI LT, ZORR. 28Ok
FRHEEENROENICALN, FRINLRETICIIAME
137 IEHRIRBED LD Tdh-72 (K 2B, C), ALikiZa (2016)
TS /a2 R 2ICD LT B <D/ T B S K
DEHED IR E AL 52 72 WA R L7292 T, fa
FHAGE L TO M REMEZRIEL TWD, ZD720, AfEb
H. aff. arenarius O HAT I ZB5-L COD RIREMENE 2 511D,
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1. Hymenogaster aff. arenarius (KPM-NC 28031). a: FEAHODERE. b: FEANBEIVEE. o H<ESFER. d:
HFHBF. R5—IL :bc=5mm;d=10um

d

2. Mycetophilidae sp. SIHIEERNEY. a: FEAREER T S Mycetophilidae sp. b JHILEREY). . ERNEY. X7—
JL :a=5mm;b=100 pm;c=50pm
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3. Ceratophysella denticulata MEILERNE. a : C denticulata DEILERNEY (XKH). b HILEREY (EK). Ry—IL:
b=10pm

JARINE LY Ceratophysella denticulata Bagnall
3
(FELTH LATHRRE LR 770 LTI LV R)
T READLS | EEERESIT, Ceratophysella denticulata 1%
R £ 2 mm A2 C AR IRL i T D BN A T (5
AR, 2015), AEFLNZOF EEDZ ThHo7278, Zoff
BT ERED T EZIRICEERDZENEL, T EREZENLIZFRIC
fAIPE RS H LT ATRE N D, 7L T —REAERL., TH1b
BENEWEREELT-EZA H. aff. arenarius ONa D3RSI
7o, BELTWALIENHIALE (K3A), BN
FO—EHTIINBFNEWZEHERL THY, IMELRNESThH-
Too DTVRICLVEITISELZFAHREAL, FBOIy a7
EARE LY Ceratophysella denisana Yosii & F\ =325 T,
BOBWFED % 100% (I VEIE TR T 2284w,
FERES DA REMIHENEHREL TS (TR 2009), 4
BIOBERIZBWTIL, H. aff. arenarius DA TIXNE A OFE R
WZLAMBI R EEZ T QO RWISICRZ b (K 3B),
LinL, ARBUEETIIAEED D722 FIIE 08 NI BRI
FETHREETE VRV 4% JOFEITRET T 202035 D,

HiEE
ARIEEATONCHTZY, HrIFEE L3 A TR R O R
TEZ LTIz, ZOREED) TIREILE L LT 5,

5| AR

HAE— (W) (2015) A AR LHEEMW) 8K . DD
BRI SR, O HHARGES, PRI
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FTHEEM2—aF LAY FF L AX R R T DY T L A
J& Elaphomyces T. Nees IR K22 R 2 TOREN LGS
UTEY (Castellano et al., 2018 ; Molia et al., 2020) . IR 55
FENFRD LI TS (Castellano et al., 2012 ; Molia et al., 2020) ,
VFE A BITSIMNBIZREIZ L > TS DHi (4scoscleroderma,
Ceratogaster, Elaphomyces, Malacodermei) (2537545 (Paz
etal, 2017), ZD956., Ceratogaster HilxEIZRED T FHIKE
FeORECTHEk S AL, HAREWNDOIX E. anthracinus Vittad., E.
asahimontanus Kobayasi (F14 : 7V eeAruYyF43) | E
miyabeanus Imai (70> F % 3) | E. nikkoensis Imai (=2
vy FZ o A) | E. nopporensis Imai (270 FZ )| E.
titibuensis Kobayasi D7t 6 FEAFE O L4 T2 (Imai, 1929,
1938 ; Kobayasi, 1960), Z L & @ 9 b, E. asahimontanus.,
E. miyabeanus. E. nopporensis, E. titibuensis O 4 F8 13 JFUFC #
AR ORE FIRF0ERNAAEE T, SRR AR IE W 13 5
(2725 TURYY,

THeeAIRY F X T E. asahimontanus 13/ K FEIETE L
(25T 1960 47T LT IR VE 1THT R 5 R IR PE D FE A % A
IZREH SN THSD (Kobayasi, 1960), AFEIL H ARPEY T
oA BBEAFEDO P CHE— R OO A2 RD, BRI
Thd R RE IR OZBEF SO A TRESITLN
%o Flo, KFEORRZAT THD RO RIFRFEDEARIZ
BAEA M E B HE AESNORETHE RIS TRY, /MAE L
L2 D% B E K Tolypocladium delicatistipitatum (Kobayasi)
Quandt, Kepler & Spatafora (EAX > AR&Z /) LLTii#L
7z (Kobayasi & Shimizu, 1960), & D% EAZ L REZ 7 iIE

Published: 31 March 2020

B FARR, ALBE. A RENLBE MR E S
TWH2 (AALREREOR, 2015), JRGHEIIEICEA
B RB T DIE L REEL L2112 L5 T E. asahimontanus &[]
ELIBNTE R (20000 OHTHLZD, ZhbDOHE%
E. asahimontanus D53AA DAL T HZLITTER, Fo, &
5.(2000) 73 E. asahimontanus L[RIELT- AR R 27 OIE R,
W RS L TR 3R 1 DS BICIR 28 62 12 /8 0 41D 1 C Kobayasi
(1960) H3FE# L7z E. asahimontanus £ 732> TD, LTZ3->7TC,
E. asahimontanus O SE723425 13 1960 4D JF 5Lk LARE 60 47
(ZOTEEE T AR OFEM R A G IR EETHD,
FEOIE, SRNEBIE T OARY P A BRI LOUIEE LR
fiDIXFZ « JVIREH CTREADOY F XA @i+ F 4 (14
1B, C) #HML7z, JEREFHIZRMRET DR R, ZNHDEARD
FERE I Kobayasi (1960) (245 E. asahimontanus DR EIEIE
—H U7z, SHiT, PR - B (2018) (K> THORUHD i
BhblE SNy T4 A BARFEROEALZ G Te, A
JWRAL A O - HEREM RGN DY 74 = J@ A [Fl E il
AT A LIZLI A, B OM, HE\ LR,
N BB IOTIEROE M SISO TAREDO R NGRS
bz, ZAVUIEGCLHELARE, BB IR TONE
asahimontanus DY E THD,
TREOWIRMBLEITF R T V2 RNTTO,
AR 8 0D BRI B A8 2 L T R R AR A AR S X OV, R MR A
AR TITo7, JeFBAM SR B ke 0 £ AR IZIX 3% KOH,
K, RV = LHEEKE (RIE= AT La—/L 1.66g. HKE
AK10ml, L& 10 ml, Z7V&V> 1ml) 2o, AvYyr—
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IR LD RASUGIT 10% 7 F =T KR A TR
ZRPALSE TODMERR LTz, BMETELE IO LB
MT5300L (A7 27 7kkA&th) 2L, iSO
1% Photoruler1.1.3 (http://inocybe.info/_userdata/ruler/PhotoRuler.
html) TITo7z, T3 FIIKTE AL, KOz ED
T AT 30 EFHAIL 72, B0 FHIMEICIZZ Tk
IMEL R R ZFEaR L7228, BIAM 22 R/ MBS e RAEZ DU
TFFEMNITR LT, AR E BB e
R T BAEE TMA000PIus (BRAU2 AL A NZAAT ) 20,
VOIEAZ BB O £ F MBI 15 kV THIE L, AL
TAEAIIARZ N ST A D B« HIERTEWAE (KPM) (2 -
PRSI TND,

Elaphomyces asahimontanus Kobayasi, Nagaoa 7: 38 (1960)
[MycoBank ID: MB330305]

M 1
L 7Yy F R
WRERORE - RIKITEE T DR R, Rl
BOFEERDPBEL OO RIEERY, £ 3-10 mm, [E<HE
W (X1B), FEMEREITERGA, 1T PEE, IR 7E
RIIRE D HE RGOS AR, FIUTHE 7 B0 TED
o (K10), TEMBNERITI . NEE, FEARE (1)
D=JEnn7% (K 1C, H), AMBHEERMA TES 145-230 um,
FEFITHAEINCT VY, NEETHDAHY, 1FFRATES
250-720 pm, FRBICFESTRMEL, BT 2EMHAT D, H
RIS A OB BIRFE R IE TSN R E e
THRBIRERICHLND I FEIRFERSN (X 10),
RBTRRITEHIRICRV LG LY 7 (ki D (X 1B),
TEEITFFCHF ROARRREEFF O, ZL<OYE IV
TR,

FEAEMEEIERITFEMT, FETInAR, £ (1.992.1-
2.7(-2.9) um, (n = 10), KOH TRIiE I Dk DRz & (X
1G), AMEUTBAMEE N T2 BITHTHL (B 1H) . A& iEms
Bt BINTRRREA R DJERED B R THERS LD (1D,
HLFRAN B EE AT D SR 1T AR (4.29)4.6-7.6(-9.5) um (n = 20),
F R DOBEDIEIZ (0.5)0.5-1.3(=2) pm (n = 20), 5% TR
ot CIERBEDHE R TS L, FEFITEREHL OBV, W
BEI IR OB TR O (K 1)), FET7InAR, +
FEIXHARME TR, 6-8 MDT-Fa A2 WNHICIRL, FET
oAk (K 1F), F#EF3ERETIRIEER (K 1E), 3L
OFERAZ R T AME T DI, B (14.7-)16.2-18.8(-19.2) um (n
=30), AT7IRAREIETIOARPEIEL (K 1F), RmEITAE
RCR DML, RIRANSERELZE S 1.4-2.8 pum OZEE (27
Pz (R 1D, E),

RERESIURERS . A3 AND 12 BIThTT,

7S RBFME S TN OREH B I ONER (X 1A) (THE
RICE LS LITTERITHELUIDREB TR A, FIENERFLE
THARITEIC 8 AITEESNN, AT 7R IR1T 3
AN 12 A EFTHESNT,
BEEXR  MR)NRBETRK, 27 I8 POk, 2019
F3 A 19 By & LECK B4 KPM-NC 27996 ; [F] BT,
2019 4 H 11 A, BIUR K 8% (Hatakeyama-Ela.C2) .
KPM-NC 28144 ; [AI i, 2019 44 H 19 H, & IR K %
4 (Hatakeyama-Ela.C1), KPM-NC 28143 ; [A] ff, 2019 #
4 A22 B, BlumAX ., TR EE WE (Haakeyama-Ela.
C4) . KPM-NC 28145 ; [FIffr, 20194F 6 H 9 A, &L £
4 (Hatakeyama-Ela.C10) . KPM-NC 28148 ; 1 £ J1| I 1 1%
Mtk B, AZ VAR T O LIZRE, 2019 485 7 18
H. 2K £4E (Hatakeyama-Ela.C8) . KPM-NC 28146 ;
AT, 2019 45 A 27 A, &K #4E (Hatakeyama-Ela.
C9), KPM-NC 28147 ; [Al fF, 2019 48 F 2 H., & L
X £ % (Hatakeyama-Ela.C12), KPM-NC 28149 ; [F Pfr.
2019 48 H 25 H., B K %% (Hatakeyam-Ela.Cl4) .
KPM-NC 28150 ; [T, 2019 4F 12 A 5 H, &ILEK $RE
(Hatakeyama-Ela.C21) ., KPM-NC 28151 ; #h Z= )1l I & i 1
FRRIFETHI, 2018 429 19 H, #)5t i /%, KPM-NC
28000 ; HOAUARJ\SCHET R EFAR, 2014 4E 7 15 B, LA
- FREE. KPM-NC 25955 5 BB EE S A AR iR, 22 oA
R, 2018 43 H 26 H., FriiiE /5. KPM-NC 26190 ; T
BERMG) I TG, SRAIL, TAHY « AL VA, 2019
5013 By ANRE, KARZ, HTREE $RE, KPM-
NC 27997 ; AC#gEE LA 70 BP0, BPIRARAR AR, X5
7« VIR FROR I, 2019 429 H 22 A, & ILECK RE
(Hatakeyama-Ela. C16). KPM-NC 27904 .
FrR « AE CHERUIAEAR O NBEDE ST 250-720 um
&. Kobayasi (1960) (2L 2 FFEH O NEEDIE (220-320 pm)
LEERTEWEHMIZH -7 (R 1), L, NEEDESITF
REI B RS AUT2 - FER Tdo o Ch BB | 2 Lo TRESRARY
(K 1B) . AFAL T EARTIINEEDIE YRR O FHANEE —
BT, ZOMOEERFEIL, E. asahimontanus EHfia—EK
Lz (1), BREYFXIABBEMFED T Ceratogaster
HilZJB 35 6 DI H, E. asahimontanus 1% 1-FEH 700K T
HDLRIBNT, Wl Fa2F oM (E anthracinus, 770
YT A E miyabeanus, =37V YT K A E. nikkoensis.
aywYFZ 3 E. nopporensis, E. titibuensis) E1IZRZTIXG]
THIENTED,
HRTIREOWFELSDYF L T/ELL T, E
iuppitercellus Castellano & T.W. Henkel, E. leucosporus Vittad.
BLWNE. septatus Vittad. D 3 FEHFHAL TS (Castellano et
al., 2016 ; Dodge, 1929 ; Paz et al., 2017 ; Uzun & Kaya, 2019 ;
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B 1.

7Y EEAYBYFH > 3 Elaphomyces asahimontanus.

Sy ! - RN et < WV SR L

MEMEE LK (EF), 3%KOH (G) & &

URVEZJJLEEEKR H L) TOHABKERT. DXEEREFEMEBR EFGHIL) ITBHERHFEM

B A REH WBRNEBEETRIFyAX).

FMEFERADOEEMEZTRY. B: MALEFE

KELVUZOEE (KPMNC28146). C: R BRLFERELZT OB @E (KPM-NC28149). D: g F 4 &

MFEAEEKRLEFERF (KPM-NC28146). E

B LEFERBF (KPM-NC28150). F: W EBIZ

8 FEMALI-FE (KPM-NC28146). G: FERAREEESE R (KPM-NC28150). H: HENE () HLU
NEBHE (b). NEE (o) DOWEEE (KPM-NC 28146). | : M35 BEERK T 5E % (KPM-NC 28146). J : NEE
BT AEMB (KPM-NC28146). Bars:B=1cm;C=5mm;D-F =10 um;G,|,J =50 pm; H= 100 pm.

Vittadini, 1831), Elaphomyces iuppitercellus 1% 7 %€ fd 7 O
BRSO TR E LA DO ZER DI R NER DIEIZ 72
BHRTHRT, E. leucosporus 1T TR0 T-REMNZEAE I TH
DIT, E. septatus |31 FERDELEN 3 cm Atk & ELIHY R
THY, FERTFREDWHAZRN 1B DNSE T, ThEh
E. asahimontanus LIX S5 (1),

Elaphomyces asahimontanus EFLL L7 1- /12 i Ok &
H OB EL T, E. spirosporus A. Paz & Lavoise 353 OV E.
virgatosporus Hollos 731530 CW% (Hollés, 1908 ; Lassoe et
al., 2009 ; Molia et al., 2020 ; Paz et al., 2012, 2017), ZiL5HD
Tl | 3 N 1 (IR D LKL 2482 45 C E. asahimontanus
EHELILTWBH, E. spirosporus 13 T3 OERN DT M)
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®1. KETHRELEYFFUIBIERE, Kobayasi (1960) 1IZ& 3 Elaphomyces asahimontanus (7 HEEAIOVYFALT) DEZEHL LV

I—Aw/s, TIVAIIHHT IEUELOM B LK.

TR st TIER T
i PRAIRAORAL (5 e WS (mm) M (um) PYEENE (um) ARG Wk ) REOES
Zzzzjnzztz/:zjf/: mu%ﬁggﬂgﬁﬁo) HEAK 5 125-155 220-320  RFETVAE 6-8 13.5-22 AHLRIZeHRIE LA
Elaphomyces sp. *q]z%)(‘]'ﬁﬁﬁgﬁ;;fg B 2HUA 3-10 145230 250-720 WLk 68 162-1838 W*”@%g A2
Elaphomyces sp. m:g!fﬁfgﬁ)z S 49 130245 270-800 L NA  165-192 é’ﬂ%”@g‘kg SRRz
Elaphomyces sp. (éﬁﬁéﬂfﬁo) 2H A 7 180-300  180-315 L NA  157-192 gﬁ%”’fﬁg&gﬁﬂm
Elaphomyces sp. (Kfﬁfég’%ﬁ) IXF T2y 4 135270 295-520 AL NA 151205 m%mﬁg&g TR
E. septatus (Unn gf ;;;a 2019) 7R i 1835 350700  1500-2000 E;i’fﬁ’ét NA 2235 N
E. leucosporus (Dogg’ej);z 0 7 Ft 510 N/A N/A A e 48 1720 T
E. iuppitercellus } Castelﬁ j ; :;1/ 2016) dfxﬁfi’ffgfxﬁd> 6-12 130-140 450 tﬁ‘/égzw 8 2?;52’;55 )‘5 MDA R DI
Leonard
E. spirosporus (Pazz::lf ;0 12) Q”e"c‘:;fl’ly;_ enaica 5 |5 N/A N/A - HEBE (4968 1823 PERER O
E. virgatosporus (Les s; ’e Vg;;oog) ’\/{%\%ﬁﬁ%@m 11-35 N/A 5000 WEAB (5 N/A 18-19 TR OB e
N/A: not available.
ICREL, N T REOWIIERITRY, AT HEHAE, 5K

WRBNIIRD AT, E. virgatosporus [ZNEEN AT, 151
AR EIZRY . JaFRE OIS IRIR OGN ERIZ2 58T,
FENEI E. asahimontanus EXBNEND (1),

Elaphomyces asahimontanus DX A 7 FERITFE M H THH LT
RCERISNT=DIIRL T, A RIS RE DS O
(KPM-NC 27904) % BN CHERRAF O R IRSER AR () 1R
HRAR, THER) PoBESNZ, TILHOEMDENILD
WHED ZFITFRO LN >TcT) (R 1), E. asahimontanus
(FALHEE DO ERE £ TOMRAVERBIZAS AL TVHT
EPRBREND, Fio, HEAYEIIM O H I S A T
SNTeZEDD, ARDOFEABREITRL TR AW B2 HND,
ZIUTHHS T, AFEOHAL Y Kobayasi (1960) O ECH LK
FIELZ2 oo did, FHEE/NITEA, LiIZUIEHPIZ
FREETERL T DENVST RN D, FANKETHL2DT
LEZOND, RHEITIBNT E asahimontanus DIFEAEIREE)N
FOFEMIZHGMNZ 257228 T, ZRETRIBISN TR
FEDARDIERIZIENR DT EDHIFFEND,

S

AR OUEGIZHIZY, B ER G B KOMEAZ Z 1 it
W22 LA I BILER L B, ARG —E6i%,
BFFITD, BF BT oY/ ROCKET OXER
FON B EE KT D, AEMEEANFEBEFFERT TRk 29
FEFE— AR FEBN AR, BLOMSIATEE N B AR S B
T EFE (B) (WFIERRERE =« 17K15184) DBIR A%
ATl
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Z K1) Ak (Specimen list)

AR TEERRES 4 QA TEEBRES TRESN-HMTAR
Truffle-like fungi collected in the 4th JATS Foray in Hokkaido
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AL R 22 ONCALIRIC C 2019 45 0 21 H~23 [ iaT

WCBRfESNTZ, 54 B TARBIES (WBEE0OZ0aE ABISRESEITOICH-T, BIEMICBITAREDT THE

OHAE) ITBWTERESNT-HTAREZRE T2 (F1, K H2 K55 WHOE2TEW-ILE KT EHRERBLIO

—4), ERFOTNLME)NESAEMOR - HEREMEEIN  ZOMEROERE, AEEEOZOEDEREICBLEL BT

W (KPM-NC) (2SI TND, F9, Fio, RROMEIZI T IO LA AR L2
BHZLET,

1. Jimgerdemannia lactiflua (KPM-NC 27886). R‘7—)L : 1cm. 3. Stephanospora sp. (KPM-NC27899). R/“7—JL : 1cm

¢ = 6/ TN ; /l/!I/I//iI/HNﬂ l)l]’qm[l]zmlu |[||\'||'||i ;m lmlm\\m\\\\\\ \\\\.\\‘\\\ LR \\\\\\’(\{ \\\\\\\\\\i
2. Gautieria sp. (KPM-NC 27894). R/“7—JL : 1cm. 4. Octaviania subg. Mutabiles sp. (KPM-NC27902). R‘“7—)JL : 1cm.
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WO LOGLTON-WA  RUELE(Lf BLEDLIE €260610C ERCVANAS PRSENGS XNEE MY BEOr (BFE) Bo¥ ik LoLy ds piodsounydajg
TN GO6LT ON-INAYT  ZrsEyY e TT60610T LML rr s ENWEENNE g BEar (IR} P NP “ds sapopyddyong
TN PO6LT ONFINGSL Y W YWsIm'E  7260610T ALy EOWEHILE hfgTE  EAOr EAKLAT 4 ¥ A A L 1SeKeqoY] snubjuouypsy saofuoydply
o fay s
HTHMN C06LTON-INAY  RCEDM(14 YW TT60610T B2 %@W@&% BN WG XNEE WMy By WA E gL A0 4 W] S snupagodiu Jye sooduoydoyg
VI e TO6LTON-NAN  RURM(LE R - 2 TT60610T Lo rrs EWEKS qngTd BEgr e ds sapiqpingy -3qns prup1avIO
SENENC < YR ’ QMR SonquInN (4 4 A (X AN
HTHEML T06LZ ON-INGYL FVRDM(LE T TT60610T ERCPANAAS A qingTd REar B OET XL L ds wnmSup.o)sAf
K
WU 006LTON-NGY  RUEIE(LE Ay @M M R&M TT60610T ALy EVARHLE XNESHHTY §:79]e B—QET 4k L Ly ds wnisup.a1sAf
EBCWWTTH WM 66STONWDL  moige NV B T wowsme WIETE RO (BT B QW Ly [ LoLy ds naodsouydas
Bl - R L
W L6SLTON-INAY  BUEDM(LE BLED(LG TT60610T TR EAEHEGE qngTd REAr W—OEVLL DA L ds 23503049108
HHE NN YOS
T L - d 5] HHT XN A K 1S3 ) EA -ds uoodozi
FTHRM 968LT ONFINDY TN » 7 WAl - S 25 Nmooaouwavahv%nlm PEANTM UG XNGE MY EEOE 0¥ i 0y
- wh » o Kuayrejq 2 woreq ‘1, (yonoD
7 B - By J f@ N W T b d o — a
WZERN)  S68LTON-INAM  HLENM(LE ZEIHY TT60610T Lo rrs EWERS dingTd BEgr B e 2 &=~ g LA Y T Syp——
Sl MITESYEL peSLTON-NGY  RIEDM(LE BN - BUEM(LE  TT60610T dc s BETWEME XEEPWY By Q¥ L (TLLU ds vrioynvo
WEDTE WP C6SLTONNGY  RUHE( BN 7 1260610C L cad E W HngT: B (P E) B0 oy [ LLLY -ds paodsoupydarg
W TR WO TO8LT DN-INIYL HUE( LG LR 1260610T Lo ETWE RS LHETE BOF (BFE) B Q¥ Ly Lo Ly -ds v.iodsounydag
WEBTH WO TESLZONTINGY RNRIE(L L 1260610C AWMLy ENWEHLE HIGTE  BEOE (BT B0 omy Lol ds vuodsounydosg
FIHHH 068LTON-NAN RURTH(IR LGN 1260610C L cad N EVWEE HNETE  AEOE B OEThax AL Ly ds wniBup.o)sdpy
B
7 N - ELET [ I8 Bk [ A VAN 1| N A 2 2 B LT A -ds sopigoingy “3qns pruvIADIO
AR 688LT ONFINDY AR HIEFE A  1260610T N yaua AT R W 45 16T CISels (T SO 4y o 2k LS AN 1qrImN oq (@)
WTENL 88SLTON-NAM  RIEIMALG YR 1260610C AL Lrs ENWEHLSE QT REOE LEAYEANT (eyensanbas) “ds ppnssny
WTm Y LSSLTON-INAM  RURIME(LE ZEIHY 1260610C A sy BENWEYE qngTd REr (N FHuy) LD % 0L wndipdoolu SnuojD
OpUOMEPIE 29 OIUOg
TR 745 988LTON-WAM  ErEM(LE BCEM(E 12606102 A aad d BETWENE HWNgTE BEEgE (N &%) “ws g ‘onsoq ‘adder], (swoorg
¥ "yIog) vnyfiov] viuuvwapouil
gy R ESAT PSRRI S
S kO =L HHH H¥¥% (FH) FET% EZ1t 25
— XLl (%
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FENRERVI/ 27 OHEICONTOHRE

Octaviania sp. collected from Kagawa Prefecture

HEEE* BE=ZE
Haruhiko Sakuraba, Mitsue Sakuraba

F) RS HATHEEFIET

Syowa-machi, Takamatasu-shi, Kagawa, Japan

* ¥ E& (Corresponding author)
E-mail: stnpaby8533@mc.pikara.ne.jp

Article Info:

Octaviania A, AIZHBIEL ! ZLTE=R !

2019 4F 12 A 1 B, ) RHEEERRE) | BT # F sRO A0 IR A
DOMIEZE, TADT N—TTHRBIE L L AR DBHANT
WELTL, IR, RREMERKROER LA 7ens
HHIMEAEOBFINZEICH TEELL, BRYER~T—
IRIALTE T, VHITEELVKEANT, Ak EEZ THBU VR
HHRNTNEIBIZ, FAEKSAUNIT N —T BB TLENVEL
7o TN THYAL—ATHRNTNDE, HEOEROELIE
OIEL TN SERITIRo T, FIHNUTHHSTHETHE
DEELDoNNTHIZEZA, B 1 em 5O HSTHNH DN
HIZAVELT,

[T AR 72 ! )

ERSTFUIKSAIZ, Iva—TT, Wiiizb->Thbl, Kl
TH I MBAEL TN TOBZ LB D ELTZ, KEAIT
[ ARG A B BT 5708 )

EES TN EL, 4T, BIZNWAZ L —T D NTeBIZHIS
W ROEEHTH72LZAT,

TENEAHT & ETDAIINCTD | )
ET—THMFITRVEL 72, KEAITESL T BEE 35
HILTONT TEL T OISRV ELTZ, ST, ENDDRETD
I N—TNIBN DL AL — A/ N EV AT

MB—\ | AR RO ELTZ~

Submitted: 9 December 2019 Published: 31 March 2020

EESTHMORFELHIVEFHATLE, BozlvbifihiCL
FoleDT, KSAD,

N ip by

LB TLNIZD TN,

[ZAIpA LT, A7Vl BbhETd L) )
EENWENEE, IHOOKEITIBWNOLZENTEEL/L, £LT
FloEL—BICHHIOEFT~HEY, 2OHIVESEEBET
PO TR, BTOSDNTHRIZILIZE, Db 10
LA ERDOELT, ENT, BERDTETFICANT, %
ITRLTREELL, MTAREZYIO TROITTZAD 4 NFE
WTC, BATRTIKEA DT ONT=DHEELLT

4 BIREL»>T20Z

TH AR > ThARBIZL TROMDARIAZ )
RELENKBEIZRVEL, IBICRDE, BESIAN, fa
T-DIFRIEDFER.

4227 =7 (Octaviania ; IERT2FIZN IR X ~2/r)E)
DAt

ELINECHE L TNELIZ, B/ ¥~27 BTN B
DUFTEZERBHVELIZN, AN THLETHNPLRNEZANR
FRELET, ZHDBHEWERLAITERUEHT TOETZND
<7,
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2019 F FINEDHMTEER BEERED

Our small accidents in collecting truffles in Kagawa Prefecture, in 2019

WS & A

Tomohisa Shimada

FNRANBTHERETZEE

Ayauta-cho Tomikuma, Marugame-shi, Kagawa, Japan

E-mail: cordycep@nifty.com

Article Info: Submitted: 14 December 2019

Published: 31 March 2020

1. DYASERTDHEER

2019 4F 11 A 3 HIZH) WMo 0BlEanEisni, &
JNREA DB ORI ILIAR~OMIEZ, F4 11 H 5 HIZH
FILELE, BIZEE T, 2NMEDENENOBEN—ZT
HEelod, HERDOINRVET, Thh, Koo rN—7
(2720, 2D N—T Otk RBBESDT NV—TT, ZOHIZ
B 5 U N—TLVIHETL, AX « bR OMMKICEeE -4
AMOFELREZ, REFEOER B> TOES, AN
IKRDEVIEIZ72>TODIEATHAY ., EH FIT N -OLOmIAEY
IESTEWTA R EERR2WEONEFRIARE IRV RO H
g o TWELTE, HEESHE DRI >TOLEH NS
ABHY, LI TTHANT T NEODELE,
T XNl E T DL, TNA—TD 6 NtEEST
ETREIALET, TORE, FEOBITBZSEAR, THh-o)
LIESLFELT, fBoka DL, HAWEBEBR TR, Lo
DZENTNWENESR2F /ain Lo BiZFE-THELEZ (K1),

BoFoyuafgr bl A OESSANTYalEL7r
Hydnocystis japonica (Kobayasi) Trappe & Z W E L TKVELT,
TSN TFOUBIIRATZT Y uARETL, TN —T
BEOBNEBAROELZ, Hor T am O 72 N,
EGH>TWEET, ZLT o) [Z2ich, Aol &
RANCFEAOFERHNVEL, EPRIFROMIC, LSS
ADFOOBIZEDET 10 EOW DT Y AEL2 7 HEEST
TFELI, HhCHEFTHERMESN AT 13 8, Rtk
BT N—TTeDTY, B, FRRIET, FELEO THELARE
BEAR>TOEEATLE,

L HECZOGFEHNOE, HORICENTLEST
ERREEARDIZOTT, SBARTT, BALEGIICELT
AL @R/ RIE O DI ML PREZFIFAZ 1 L8 O Al
RHAIZIAT CTHEL, RItAE R EDLARAS 50 m i<
RHiZ T o T, RO ETAKDFEAL TRV RFE S
HEFTCEEVELTZ, IROKEDE 50 cnHVO E S THAR
5~6m, fithE 30 mPREDFEG T, MOBERLEDBAEL .,

o 005w
o ou
T

x400 ®m/NEREY 0.001 mm

1. BE&EL=2YAA4ESY (Hydnocystisjaponica (Kobayasi) Trappe). % : FEIK. H : FELFERTF.
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o - N e 0. 05am
X600 B/NEEY 0.001 mm Mu.l_]_LLu

2. INSINSITHDT=DA HAESY (Heliogaster columellifer (Kobayasi) Orihara &K. lwase). & : ¥Rk, & : HFHEF.

HFICHS I EOEBEN ALIL, MWW R EDOFEE
RZTODEIbHVET, Kx D TEITRAL EEANRD
WERTT, DURIRO R ~tETed, 7oALY AEX
TERFERTOLEDHKEL L, BEL WYY RAEZTIT,
FHEICHRES, BLbHEA T, DRVOEDSIEL TNDHIE
WHVELTZ, HDOHENTLESTARERSY, ZITRD S
PHSECEFICHMNZER UL, BT EE 2 A RS
TR D (LAMCES ARV REL TREELTZ, 0%,
FEHLIRAE AL 7RO LRI RNT A D2« HERTEA AR | SILE S
NELT (FEARFE S - KPM-NC 27948)

2. NSNS O HAERYT

2019 4 11 A 21 H, TABREREZMIRL/ZV, B TRLWY
LV P NIEENL AR LA B e O — A — A=)
Z—DOHLEEM B CREHb AR ELZ, 1423, FIdTD
HERRD LSRR S T AEARL B E HOAOH
SABLMRESANEATL T, BRI EADIHT, [
EILIRDOAE~AAVVELT,

OB IFA RERIZONWTHZ TNDAEZEL TEE W
F7, ELEFRAG BRSO T RICHILCOF) 3
KOFFERSANHEDZ L2 ME | ZOMFES A RNZFEL T,
FNPEDOEZANRWIZEVI BRI TLE, $), AREED
FHINIEOVIE LU B2 D8, BAERES REELWEFSWNET,
BASANIMPE A RTNCL TCOBBRFETELE L, MET
WETLED, 2BIEE, ZOHOERERDEL,

BREMDELTZD, STHCEEHIINOT —RITSH 1L
72, KI2BA L CTHYRYFTHI Y7 2zt iz

RCETRETLIZ, IROGFT~BEEZRD T, K/2iEE T >
ToleblAh, BB~V LT, EROEHIEDOERD
T, BRRVETOMRIRE %2 LA TH DT, ZhvEilT
BHDINT v a7 v alf e BoEA TV EH, OBRFELTEL
IRRESDLDZEF N LT THIST2bOEEIC R TIEL
7o HBREADPSTZOTHENEE N, RLTEBWHLEE>T
HEHINTT=D, %AT, ENETFICLIZHEAER, [EEALT
51 LFEE BT ELL, IRVIEV AV TR TRLEMIZAN
LD BBREBLTNET, HIFAERER | L5 o7 hF
X, Z5. TTIIARATIART > TWELE (K2), HEER]
(A OMSADGHE T A OB D FIFTEEEZITTLOR,
Vay ZIZ A TWZBITIDHNIE, 4 TIETFA7Ifbo g
T, ENEHTIEBEIT LM AT EAIRDIEL2L,
BT OIZ o T- U F AR EDFITAVEL,
FFBIfo TWH TILADREF, 6, 142 R LT, #
AR O R R TRE T DL TAEL T ORI
AHIEHVELT, BALL T, FEE 12 A ICtERDISACY)
DTRETESTLR 2 EHRZOTTN, HEDLT 2D
fREDRIREERD T, FebRIAM TS AN EG AL LT
UX HAEHr Heliogaster columellifer (Kobayasi) Orihara & K. Iwase
LIRELTIREELL, ZORREHAIDIUBZTIZEZA, PTH
I ALIZOBE~ELELIZN, BOOEIX, ZOoVvHA
LT HEBNAZ LT INE BN E T LR EN RS TEELT,

HEE
O, UYRAELY DXHATL T OREE G T L

THRELTEHEEL, ARSI O ILAMESAZ, 2
D BEVLTRBILHAL LITET,
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FTIEEEEE (Corrigendum)

[F74aon ((JFEaVOH) 0N, REESIUSEFH

FTNZDWNT] ~DETIE

Corrigendum to “Distribution, phylogeny and taxonomic treatment of
a truffle-like fungus Rhizopogon boninensis (Rhizopogonaceae, Boletales)”

R &E ", LA L RIR AR
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2018 AFIZEKLGT « HiREAU: TR - B - i an 4 40
(ZRYIBKI) (Turland etal., 2018) 12502019 4F 1 7 1 H LARE,
WDV INIAT | A ZAT BLOTEIATHIEITHTZ>T
VLR E SV B ERRE B DNTEAT I DRk D B AT 5
ni- (F54 45), A3k [Mruffology] %52 % 1 5128 T 2019
3 A 28 BIZRATSNI=A AT a7 1 Rhizopogon boninensis S.
Ito & S. Imai [ZBI9 2% (HTlliE, 2019) (ZBWT, LY
AT HREIZERL MiZ O 138 S TR o722 e
D, ZZITHTRAT (MycoBank ID) & 5-L7zL /AT
FREZAT,

The latest version of the International Code of Nomenclature for
algae, fungi, and plants published in 2018 (i.e., the Shenzhen Code)
requires citation of identifier issued by a recognized repository
for designation of lectotypes, neotypes and epitypes on and after
1 January 2019 (Article F5.4; Turland et al., 2018). The article
on Rhizopogon boninensis S. Ito & S. Imai that was published
from Truffology on 28 March 2019 (Orihara et al., 2019) did not
cite the proper identifier in the lectotypification for R. boninensis.
Accordingly, we herein re-designate the lectotype of R. boninensis

with an appropriate identifier (i.e., MycoBank ID).

Published: 31 March 2020

2%8 Taxonomy

Rhizopogon boninensis S. Ito & S. Imai, Transactions of the

Sapporo Natural History Society 15: 11. 1937.

[MycoBank ID: MB258664]

= Rhizopogon nigrescens sensu Kobayasi. The Botanical Magazine
51: 757. 1937; non: Coker & Couch, The Gasteromycetes of the
Eastern United States and Canada: 30. 1928.

Lectotype (designated here!): Ogimura, Chichi-jima, Ogasawara
Islands (/]NAEJ5RE 522 5 IHBRAYS) , JAPAN, 5 Nov., 1936, S.
Imai (TMI 37363) [MycoBank ID: MBT391265]

Japanese name: Oshoro (F14 = A4 aym)

51 Rk

Turland N.J., Wiersema J.H., Barrie F.R., Greuter W., Hawksworth
D.L., Herendeen P.S., Knapp S., Kusber W.-H., Li D.-Z., Marhold K.,
May T.W., McNeill J., Monro A.M., Prado J., Price M.J., Smith G.F.
(eds.) (2018) International Code of Nomenclature for algae, fungi,
and plants (Shenzhen Code) adopted by the Nineteenth International
Botanical Congress Shenzhen, China, July 2017. Regnum Vegetabile
159. Koeltz Botanical Books, Glashiitten.
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FHavef) oo, RRBIOSEZRNZONT
[Orihara T., Yamamoto K., Hosaka, K. (2019) Distribution, phylogeny
and taxonomic treatment of a truffle-like fungus Rhizopogon

boninensis (Rhizopogonaceae, Boletales)]. Truffology 2: 10-17.
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