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Preface (Z%BEE )

Truffle science evolves and emerges

Michael A. Castellano (Scientific advisor to the Japanese Association for Truffle Science)

Research Forester, United States Department of Agriculture, Forest Service, Northern Research Station, Forestry Sciences

Laboratory, 3200 Jefferson Way, Corvallis, Oregon 97331, USA

E-mail: mcastellano@fs.fed.us

Article Info: Submitted: 2 November 2017

At this juncture in the science of truffles it is indeed fitting to
have a journal solely centered on truffles and their systematics,
taxonomy, biogeography, ecology, biology and physiology.
The truffle habit is unique due to the sequestrate sporocarp, the
production of sporocarps primarily below the ground surface,
and their dependence on animal mycophagy for spore dispersal.
Truffle taxa form an artificial grouping in numerous families
and orders scattered across several fungal phyla, including
Ascomycota, Basidiomycota, and Mucoromycota, based on
sporocarp micro- and macro-morphology and ecology. For the

most part truffles occur where ectomycorrhizal plants occur

Published: 31 March 2018

across the world but for some of these regions, including Japan,
truffles are relatively unknown due to being unsearched for.
There are also some truffle taxa known to be saprobic and thus
occurring in habitats with or without ectomycorrhizal plant
hosts. This journal will be the first of its kind to serve as a center
for the publication of science articles on truffle taxa, mainly
focusing on, but not limited to, taxa from Japan, and will help
bring to light the important contribution that truffles and truffle-
like fungi have in ectomycorrhizal or saprobic habitats and how

they fit into the overall phylogeny of macrofungi.

FNER *

(Na7%30HET2) HNAEREORZICBITEZICZOH
AT T, T ERSZNLD R BRI,
R EREY AW, ERERPICEIREE VAN
FENREFISNDZEL, DIEEHEER-ZETHD, HIT
EROL=— IR EEL T, Y7 AR —MED T E K E
DD HR, WEMBEOE FICTEEERETDMH, ZLT
fa FBAmEZEICELER (HR) ITKFLTODRENET
b, HIFAEREIL, FEEORIRE - BB RHE
ARBIZE DS W THTHSNIZ A BRIV —TThY, TR
PP M, F A PICBIET D, ZREZERARF - B
BENTVD, ZLDOHE, HTAREIT IR POSVERRE

T2 ELBICRAET DN, AAREZIZILDETDHND
MNOMIETIZ, MR+ ThWizd, o Hise k~T
R AREIZOWTHEVMBN TV, T AERFHOHITIE,
JEAEVET, AMERBETER T DM D AIDIRINAIDIHE
ETDBHBIAET D, ARFETH T AEE RO FIT HY
WO L7225, BELIEWFEEL THID TOLDTHY,
ARELHAA, MOHEOH FARFbRIHREL TS, ZL
T, Na7RZ Db 27 RISV EE R E P A & L
TRIELTWDREREEIR, ZNOR AT KA EEHO R
FEOHINALEL TWDHDONEWOREE . RFENIIGNIZLT
WLZETEAD,

(* FIRRIIAGEREZ BITED,)
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BIUVBEXMTERESSEHR “Truffology”

FHZERSLT-BAROM TERERARDNETEINDL—
In celebration of the establishment of the Japanese Association for Truffle

Science (JATS) and the journal “Truffology”
—A brief history of studies on truffle-like fungi in Japan and its future perspective—

TR 5 (BATAEHESSE)

Takamichi Orihara (President of the Japanese Association for Truffle Science)

HENNETEGODE - thEKEYEE, T 2500031 #45)1|R/NEFREFHALEH 499
Kanagawa Prefectural Museum of Natural History, 499 Iryuda, Odawara, Kanagawa 250-0031, Japan

E-mail: t_orihara@nh.kanagawa-museum.jp

Abstract

The Japanese Association for Truffle Science (JATS) was established to accumulate records and knowledge about

truffles, truffle-like fungi, and secotioid fungi (including sporocarpic fungi in Mucoromycota), and to provide them to

the public. The main goals of JATS are to develop truffle studies in Japan and the surrounding regions and to spread

current, reliable knowledge about truffles. Studies on truffle-like fungi in Japan started in the early 20th century

through the work of Drs. Yosio Kobayasi, Sanshi Imai and a few other mycologists but their contributions to the field

were only sporadic. However, quite a few papers on Japanese truffles and truffle-like fungi have been published

since 2010 based on the specimens collected both by professionals and by amateur mycologists. Despite this recent

progress, many Japanese species of truffles and truffle-like fungi remain undescribed and unknown, mainly because

there are very few mycologists who are devoted to truffle studies. Further collaborations between professional and

amateur mycologists will be essential for the development of future truffle studies in Japan, and | hope that the journal

Truffology becomes an ideal platform for this achievement.

Article Info: Submitted: 27 June 2017

MEE (2016 42) EIZHER LT B A FAREM IS (The
Japanese Association for Truffle Science; B§FR JATS) %, Hi
TARRLETNOIZBEE T 2 ZAR72R B H O AR A 5
L. Boicm et~ WmEE T 528 7T, oF
DL RN FERBIOCHEOL R EXHZ % BIELTW
Do ARWFEET THU AR L THOIEBEICIX, Nar
B & @ oM R AT TR, 7= APL—
(sequestrate fungi ; - FZRD a1 FERARRRA S RIS HE DAL,
H A CTORFEAMEZITORVEE) ICEY T2 TOWE
(M EAD OB ETe) R, FAEPNCETR T DR 27 BIDH
$ (ZabRg (Glomus) . 7YX Y& (Endogone) H72L)
HEFEND, TOBHES TIE, TNETHARDOH T AR
Do TEIEA T HICTR L, HAM FAEREIER,

Published: 31 March 2018

FLTASH [Truffology] BZINHHH REFRBEIZONT
EZTPEIZN,

B A EE # T A B 0 SERE AW E I FEIE, BRI
RIZEDET, ZLORHEWRFICESTHE—ORBLFL
I R6Rh o7k THD, H<ITHPERBKIZEDY 3y
DL TLE RS (AP, 1890), FAY DOHF&
Paul Christoph Hennings 5 (2 &Y Hymenogaster suzukianus &
M ST HAREREARDOTER (4« ~AY T2 BUE
X H. arenarius DF4 BN YL THNDIENE ) REITHAEED
(Hennings, 1902) . 4 #H =i+ (1900-1976) . /IMAkFEHE
B4 (1907-1993) HIZKVHFERIITHL T A 2 HFFE D X 5
EENTZ, FFIZ 1930 FARUTIL I RIC KRR 228 502372 &
. TRBAMEDFE2 A/ HAZ—H B R AYR 2R ]
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1. BAEMTERICETSRERX - ERBOEXFIHS (7
EFQT7YXTHE BBLUVY OLREMDBRFERBREEESD).

Fig. 1. The number of scientific papers dealing with Japanese truffles
and truffle-like fungi (including sporocarpic fungi in Glomeromycotina

and Endogonales).

(VIVHR, 1938) FIZEDWMENELDOOLNIZ, ED%, &R
H O FUF IR I R IR T 2 & Lo T/ K
x, OB T, HAXREEEOEETHLYTH
)& (Elaphomyces) D537 EH FHNT TS (Kobayasi,
1960), LU, [ FCh A B O 53 B0 2 AR MEAR B 2 1
FEDOHFLITHEZ DT LT ZDOHS BRI IR 20 S
Ni=oHTH-7 (f : Imai & Kawamura, 1958; Kobayasi,
1979).

20 AL D HARDH T AEEFRIZIB N T—2oDREEL
2o DM, 1975 % @ Oregon State University @ James M.
Trappe =D KF TH A5, Trappe 1 LIXF T Lz,
RO T AN E RS LT E Thd, T,
o A0 AARBAEICIBWC, ENOEEOWH I0bL,
HHTTEZEOM T AEREEZREL, Z DAL Trappe (1976),
Hosford & Trappe (1988) 72& (2D BTz,

—J7. FEMEMIEE, FLTHBEHLL T, MTARECE
FEICRERBE LA TS, hblZET 0% KT KX
SEBRLZO2S, & RME—K (1928-2003) ThH5D, & /K
DOHE L KIEEZELC, M FEHOECH#l, RO
AEZ Mol AR BL D ey, EFLERKOE
VEZBU CHE T A IC B L E R o728 O— N ThD, FEER
W5, EHRKICED M HRIEZ<RE TR (F: & 5.
T, 1989) . ROBLIZZHOERLBIELIKN, 5HD
T AEFEMRIZIEHSNTOLZENLEEND,

1990 LEALARE L IXO O], ENTIEH# FAREICET 5
BRI AN R IT D o7 0D, HRAKLORINTEY,
WA LER ST~ T 27 EHEEFFIIR 2 T2 T
WoTz, ZRUTHEG, ENAHIOH AR OEARL, S5
PERFEADRDLIC R T 21 b & 4 LEEL TV 272D ThD,

ZL T 2010 FERICAD, ZNEDEFEDIR 2 ([T F R AL
RELTHREELIRDTZ, 2010 FITITTY TAEZ LI T~/

DX TATL Y D RIF O LR Heliogaster (P AEH
7I8) DFRSLIZBIT 55 3CAY (Orihara et al.,, 2010), Z D3
FITBAERMITVavaE (NarH) OnfFRiies
BRMEIC B 25m S0 RS 72 (Kinoshita et al., 2011), %
Db AAPEH T A O R B0 BT T 2 5E 61138 2
fedr (B D). BUETIE, AAFIEIT R CHHE OGO H
TAHEBEHEME AT kL GRS 2255,

ANRD RN, ZDO X7l T A AT OE R DT 5 ITiE,
AARK NS DEERDER DD, ZHHEARD L,
WO DIBEMRESLENR (T~F27) I[CRERE
SNTHDTHD, ZNHEIEH LR SLEZENRITITRO7
WG E LTI T2 LW ERD THHN, FRE DL LITEE
DIEARDYL | RN FHTHI R ISR o< DI —EITiE
TP HVOLITLRETHRWHIITEE DF LI EST
LEIDORE ThD, bbAA BEIIINZED LD IEAREF
FLTWFSE R R GRS E R D TH AN, RO
RHEDICNZOTTOREARNEED, LRI, FR O
JROHE TIXSLTULRERM TIIARWES)D, fedhebiE, 2o
Fo7e THEARFEL ) OEARLZOMREE®E ., B R EL
THEA R RICFIH CTEA TARL TPLZ LT, 4Tl
TR TEE T EL FIREE B X DD THDH, T DL I
B R A FRIZ, WEEMEE (Tm) BHbEieo THRDH
JREIFIALED THL, LWL HEL S AT, Bz 72
SEGI BT AR IZE DS TO N4 I2E-T, FSITHE
M7 BEfREZ2 DD TIT/RD,

FEDIHEZDOLE, AF—Net)olo0, HAM A
EIFsaTHY, Ao “Truffology” ThsD, HTAEEE
*RLEL T EREH A HICH B2 LL, “North American
Truffling Society (NATS)” NHILNDFEE THD, SHIT, &K
EWTIR, B - T~F 2T - TOEE OEMREBR L.,
R MR R LG AT AITOHEL T, =y A% IIL®
LT HERELHEND, FMOBEARYAN, FUCHE, HrEf
WEREDFEMLET, JLZII T H#EL> T2,
REFERITIEO, a2 Gy v B2 b, ik
MICRRFERBFEWEREERY, F2, AERiTA L TA
TRTFLERAFTHLIILTVD, 2B - B4
DI ZLOFBE DT 2 IS RO FICTE AW
&, T AR BIOBE T LEEICE T AEEOET D1
JREL T, AEWMPRAIEHEN TPLZEEZRNITHIFEL
7=\,

51 K

Hennings P. (1902) Fungi Japonici III. Botanische Jahrbiicher
fir Systematik Pflanzengeschichte und Pflanzengeographie

herausgegeben von A. Engler 32: 34-46.
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Original peer-reviewed article ([RERX E#HAE)

First report of a rare sequestrate fungus, Rossbeevera yunnanensis (Boletaceae,
Boletales) from Japan

FLOOIRN—E, DT YFHF IR Rossbeevera yunnanensis (A7 F B
A7 FFE) OBXRIZEITEMHmE

Takamichi Orihara

R 8i&

Kanagawa Prefectural Museum of Natural History, 499 Iryuda, Odawara, Kanagawa 250-0031, Japan
BHENBEILEGODE - hERIEWEE, T 2500031 #4853 1R/MNAERTHA AR 499

E-mail: t_orihara@nh.kanagawa-museum.jp

Abstract

A sequestrate, truffle-like bolete species, Rossbeevera yunnanensis was described in 2012 based on a single specimen
collected from Chuxiong Yi Autonomous Prefecture, Yunnan Province, China. | collected a second specimen from
Hiroshima Prefecture, Japan. This is the first report of this truffle in Japan. The overall morphology of the Japanese
specimen was identical to the holotype from China, and the internal transcribed spacer region and 28S of the nuclear
ribosomal RNA gene between the Japanese and Chinese specimens showed 99.6% and 99.9% similarity, respectively. |

discuss the possibility of long-distance spore dispersal of the species.

25

FJ2TE (OHTAM—MME) AT FEILEDIYFFIILTE (Rossbeevera) M—FHE, Rossbeevera yunnanensis £, 2012
FITHhEARANE (hE) EFEEOEAR 1 RZEICEBIN-HERTHD. COE. LERHATHORELER
HaFSBTICEBVNT, BAHELLGIABFRAZRELEZOTHRET S, ARIBOHTEVEE~EORBONKE, #
HEROREDEFRTF CFHE 201 x 78 pm) HHEFET, NERIEFTHALEAFTRICERT S, BAREERIIHEN
FEAHEERERRLFEFE L. BIRY—LRNAELEFO TS BEE LU 285 (KHT1zvh) OEIIZONTE,
TERIEEFNEN 99.6% BKXU 99.9% DHEEMETLIz, COIEE. hEMIMERR (FM) ELSENHERT,

BREVEHRMICAEODMAELCICLEETERLTVS, BE. REOMBI (YU FUoIFF8r) 5%,

Article Info: Submitted: 24 June 2017 Accepted: 30 November 2017

Introduction

The genus Rossbeevera T. Lebel & Orihara was proposed
in 2011 to accommodate sequestrate (truffle-like) species
phylogenetically related to epigeous bolete genera Leccinum
Gray and Leccinellum Bresinsky & Manfr. Binder s. /. in the
Boletaceae (Lebel et al., 2012). The genus currently includes 10
species from East Asia to Australasia, and is characterized by
ellipsoid basidiospores with 3—5 longitudinally ridges and bluish
discoloration of the fruitbody surface (Orihara et al., 2016).

Published: 31 March 2018

Species of the genus presumably form ectomycorrhizas with
trees of Fagaceae, Casuarinaceae, Myrtaceae and Nothofagaceae.
Orihara et al. (2016) proposed a sister, sequestrate genus
Turmalinea Orihara & N. Maek . that accommodates four
species and one subspecies from Japan and China. This genus is
easily distinguished from Rossbeevera by the basidiospores with
6-9 longitudinal ridges and a cushion-shaped, colorless sterile
base.

Shortly after the proposal of the genus Rossbeevera by Lebel

© The Japanese Association for Truffle Science (JATS), 2018
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et al. (2012), Orihara et al. (2012a) described an additional
species, R. yunnanensis Orihara & M. E. Sm. based on a single
specimen collected from Mt. Zixi, Chuxiong Yi Autonomous
Prefecture, Yunnan Province, China. Rossbeevera yunnanensis
forms the earliest diverging lineage of Rossbeevera (Orihara
et al., 2012a, 2016), and is considered an important species to
clarify the phylogeography of Rossbeevera and Turmalinea. In
the course of field surveys in Japan, I unexpectedly collected
fruitbodies of R. yunnanensis in Hiroshima Prefecture, Japan.
Here I give a short description and accompanying information

on the specimen.

Materials and methods

Taxon sampling and morphological observation
Fruitbodies were collected during the fungal foray in
Hiroshima Prefecture held by Mycological Society of Japan
during 27-28 Sep. 2013. After DNA extraction, the fruitbodies
were air-dried for later examination. The specimen is deposited
in Kanagawa Prefectural Museum of Natural History (KPM),
Japan. For microscopy, hand-cut sections were mounted in water,
3% KOH, lacto-glycerol, or 1% phloxine B aqueous solution.
Basidiospore dimensions (e.g., range of spore length x spore
width, length of hilar appendages) and their standard deviations
(SD) were determined based on 30 measurements. The 95%
prediction intervals of basidiospore diameter are shown without
parentheses in taxonomic descriptions. Both endpoints of the
spore dimensions are shown in parentheses. Two additional
spore features are shown; the length to width ratio (Q) and
the hilar appendage to spore length ratio (HA/S; Orihara et al.,
2012a). Measurements include the hilar appendage but not spore

ornamentation or the pedicel.

DNA extraction, PCR amplification and sequencing

DNA was extracted using the FTA Classic Card or Indicating
FTA Cards (Whatman International Ltd, Maidstone, England)
based on the manufacturer's protocol for plants (www.whatman.
com/References/ WGI_1397 PlantPoster V6.pdf). PCR
amplification of the internal transcribed spacer region (ITS) and
28S (large subunit; LSU) of the nuclear rRNA gene (rDNA)
followed the protocol in Orihara et al. (2012b). PCR primers
were ITS1F (Gardes & Bruns, 1993) and ITS4 (White et al.,
1990) for the ITS region, and LROR and LRS (Vilgalys & Hester,
1990) for 28S rDNA. Cycle sequencing of the PCR products
in forward and reverse directions were completed according to

Orihara et al. (2012b). Sequences were edited and assembled

with Sequence Scanner v. 1.0 (Applied Biosystems, Foster City,
California, USA), BioEdit v. 7.0.9 (Hall, 1999) and SeaView v.
4 (Galtier et al., 1996). The ITS and 28S rDNA sequences were
deposited in the International Nucleotide Sequence Databases
(INSD) under the accession numbers MF357925 and MF354015,
respectively. Nucleotide sequence similarity was examined
using NCBI BLAST searches (https://blast.ncbi.nlm.nih.gov/
BlastAlign.cgi).

Results

Rossbeevera yunnanensis Orihara & M.E. Sm., Mycotaxon
120: 141.

Fig. 1.
Specimen examined: JAPAN, Hiroshima Prefecture, Hatsukaichi
City, Mominoki Forest Park, subhypogeous under Quercus
serrata Murray, 28 Sep. 2013, T. Orihara, KPM-NC 23352.
INSD (GenBank) ID of the nucleotide sequences: ITS region of
rDNA: MF357925; 28S rDNA: MF354015.
Japanese name: Unnan-tsuchidama-take ( “Unnan” = Yunnan;

“tsuchidama-take” = the Japanese name of Rossbeevera).

Morphological and molecular comparison with the isotype
specimen

Two fruitbodies were collected in deciduous Quercus
forest in a temperate, low mountain area. The specimen
was morphologically identical to the original description of
Rossbeevera yunnanensis provided by Orihara et al. (2012a).
The fruitbodies were 8 mm and 9.5 mm in diam., and the
surface quickly turned light blue or blue-green when touched.
The peridium was smooth, and extremely thin or almost absent
in some parts of the fruitbodies. While the holotype specimen
was only partially mature and the gleba was mostly off-white to
beige, one of the fruitbodies of the Japanese specimen was fully
mature, and the gleba was blackish brown. The basidiospores
were 17.1- (17.8-) 22.9 (-25) x (7.4-) 7.5-(9.1) 9.2 um (SD:
1.41 (length), 0.41 (width)), mean 20 x 8.3 pm in diam., Q =
2.1-2.9 (mean Q = 2.4), fusoid to fusiform, brown at maturity,
with 3-5 longitudinal ridges up to 1.5 um high and a basal hilar
appendage 2—4.8 um long (HA/S = 0.1-0.2, mean HA/S = 0.15).

The ITS and 28S rDNA sequences of the Japanese specimen
(KPM-NC 23352) obtained for the study were 791 bp and 923
bp, respectively. The nucleotide similarity of ITS sequence
between the Japanese specimen and the holotype was 99.6% (738
bp /741 bp). The similarity of 28S between the two specimens
was 99.9% (813 bp /814 bp).

© The Japanese Association for Truffle Science (JATS), 2018
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Fig. 1. Rossbeevera yunnanensis collected from Hiroshima Prefecture, Japan (KPM-NC 23352): a. Basidiomata (fruitbodies); b. Trama, hymenia and

basidiospores (stained with 1% phloxine aqueous solution); c. Basidiospores mounted in lactoglycerol; d. Peridium and trama (stained with 1%

phloxine aqueous solution). Bars:a = 1cm; b =50 pm; ¢, d =20 um.

1. DU FIFH A4 Rossbeeverayunnanensis ([ B R ERZA ; KPM-NC 23352) : a. FHIK; b. Y LNAEB. FEBELTHEFRF (1%
TAFRDUKBRIZEVER) ; c BFIRF (SO UEA—LIZKYHA) ; d AEELVITLAER (1% 7AFDUKBRIZKVER).

A=)l : a=1cm;b=50pum;c,d=20 um.

Discussion

This is the first report of R. yunnanensis from Japan and
only the second known specimen of the species in the world
(Orihara et al., 2012a). The species is characteristic in the genus
Rossbeevera in the remarkably thin peridium that turns light blue
or blue green, and the large, fusoid to fusiform basidiospores
(average dimension: 20.1 % 7.8 um; Orihara et al., 2012a). The
overall morphology of the Japanese specimen is almost identical
to the Chinese holotype specimen. This confirms the accuracy
of the description by Orihara et al. (2012a) despite the fact
that it was based only on a single specimen. The basidiospore
dimension of the Japanese specimen was slightly wider than
that of the holotype. This is probably due to the difference of the
degree of maturity noted above.

Nucleotide comparison using BLAST searches showed that
there were only three nucleotide substitutions in the ITS region

between the Chinese and Japanese specimens, and only one

substitution in the 28S rDNA. These findings suggest that they
spread across Asia relatively recently, despite the fact that those
two collection localities are far apart from each other (i.e.,
Chuxiong, Yunnan Province, China vs. Hiroshima Prefecture,
Japan; ca. 3,150 km in distance). Although it is generally
believed that sequestrate, truffle-like basidiomycetes rely on
mycophagy by insects or mammals for spore dispersal (Claridge
& May, 1994; Fogel & Peck, 1975; Maser et al., 1978), the
results suggest that R. yunnanensis may be able to disperse its

spores over long distances.
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HBEDAXFFTICANEBET IHRICENTRESNTIZ, DIVTRMN— IR DFEERERKT S Lactarius BD—FED T
BERETofz, TOHR. AREEPEDIIEICTRESNEZERICEDIETEFELE SN Lactarius spinosporus ERIE S
Nf=o XEIHRBARICKBRZETHSTFER. RKENTHRENEXT SR, 2RFEOEFH. GoUICAFAKET
BOMKZEEICEDONIATHEEOTONTz, o RAFFLavOLEFEIND Zelleromyces sp. DRREIFARIEE—HL .
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Abstract
A sequestrate Lactarius sp. was collected from a Castanopsis sieboldii subsp. lutchuensis forest in Okinawa Island, Japan.
As the result of morphological observation, this species was identified as Lactarius spinosporus recently described from
Sichuan, China. This species is characterized by reddish-brown colored basidiomata, irregularly inflated cells in the
peridial context, 2-spored basidia, and globose basidiospores covered with short, echinate ornamentation. This is the

first record of L. spinosporus from Japan.

Article Info: Submitted: 8 June 2017  Accepted: 16 January 2018 Published: 31 March 2018

Frif

P P 8 e R D & T DI B DAL D230 (1LE)
MR N D HIIRICIEZ, A FF T A (Castanopsis sieboldii
subsp. lutchuensis (Koidz.) H. Ohba) % A& L3255 fktsf
MBFEZEL TS, HRBFARL Y FUANMIHBIS N TODE
BOLHENZOHMIKICABL TS (IR SUEER ST B 2R
AR, 2006), —75 T, HITPEOEKOFREZIFRLL
BRI F R 2 ThR0, Whwhy 7 AR — MR
FH1Z D W TIX, Rossbeevera eucyanea Orihara, Turmalinea
yuwanensis Orihara (Orihara et al., 2016) BIXOEAELHE
B (YFHIE (Elaphomyces) %15 F:L3% Tolypocladium

JBHE) OfF EEL TRESNIZEFEOY T4 3 J§ R [F
(&I, 2009, 2011, 2012, 2013, 2014, 2015) D%3A4i) e
HWENTNDDORT, Yo VAR THY AN —
B DO LRI O LIch D,

EHO—N (D) 1X. 2004 LYV ORIEF A
ARG CHEMIL CTXTo, TORS, BEEFEDOY AR —
MUBEHO T EERBPRESN, Zhbofic, HiRicE
FAGAANKRFLGR THDHY VAR —NMUD Lactarius J& (IH
FFHIIR/) O—ENEEN TN, RKEIZONT, TU7
FED > 7 = AN — M Lactarius J&Fi & O RE FLEE 24T\,
R EZITT2DOTHE T,
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MHEELUVFiE

B IR E A A 508 512 C 2010 45 2 H 6 BICHFTANIC
BESNI-F 2R 5 HEE LT, S FEERICOWTHHRIE
RBORNIRBLE B LOMOMAE S (RREEREOL MBS L
V) OEAMEEBIZA1T~7-, BMEEELITIT, I
s (CZST30-MP, 1 —h ot Pkatt) Mo,
ANEELTHEB®E A, ALY 7 —RIRIC I D010 266
(Clémencgon, 2009) ZHEsRL7T-, BE%. FEMKITEFEE
BAEARLUCIRAF LTz, ABFZECHIWAEARIL, 51T
Ao B - HIEKEEE (KPM) BLOESZE WA (TNS)
IZRESI TS,

HBRELUER
FEEIAFTUIAOE T DRI T, M

HUFRIECR LT, T RO GIMHIIT LR OB A

Abiiz, E7, 1K T EERE CREDHIRO I E

B

v, BEITTIANRISE R UL, P EOR G, AT
WX Lactarius BV 7 AN —MNMUBEIELE 2 HivT-,

PR L7 T SRR R TR N E A, £ 5-23
mm, FETIEE ., ISR B A R, Sk
BB G, KGR E G, LIZUIEEAREINE T TRREIR
DOFERRERT (K 1A, B), T FEERNEILFRLIEEZ 0N
DFEARED G20 | FEC O AT b7 (K 1A, B),
IR MAEPRGEEZH O, @ 120230 pm (FEEK 3
TEOFHARERICFES) . B 2-5 pm DR E, FRIRITIEKRL
724% 7.8-40 ym O AR TR OMENBeD (X 10), FHEOH
HRBLOREROMAAOBE IR ERELL, 18 1.2-2.8 um,
FARMRIIHGRARHR ORI, SRR OZERNHY, Z2BIE 1
mm’ 720 13, FEBREL GEER) 130E 31.5-52.3
pm, 18 3-9 pm OEEFFTLMEDOE RS D, H2HE2
Ja -, AR £ IR . 19.8-26.8 x 7.4-8.1 um (N=2) ,
IMEIEEE 4.9-12.9 pum (N=10) (X ID), 1811348

1. hFBIEEE Lactarius spinosporus (KPM-NC0024900 § & U TNS-F-70423) D FERASNERFLRER FUMMEE. MBEE T FLEE
(C-EG) BLUMLY7—HE (F) TOHARKEZRT. AB: FEANE () BLUWE (). ThZTh, ILROBHHIHE
BFERETHBRGTFERERY. C: RKREE. EXLEMENEE. TAEEKRAK D:BFH. EF:BFRF FlElaF
READERODT7IO(RRIEETT. G: FREEBVRAFCT BURFIT). A7—J)L : AB=10mm ; C=50pum ; D-G=10pm.

Fig. 1. Lactarius spinosporus collected from Okinawa Prefecture, Japan (KPM-NC0024900 and TNS-F-70423). A, B: Basidiomata with

and without exuding latex, respectively. C: Peridium mounted in lactoglycerol. Irregularly inflated cells embedded in the peridial

context. D: Basidium in lactoglycerol. E: Basidiospores in lactoglycerol. F: Amyloid reaction of basidiospores in Melzer's reagent. G:

Pseudocystidium in lactoglycerol. Bars: A, B =10 mm; C = 50 pm; D-G = 10 um.

10
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&, BRI, £ 84-9.9-11.6 um (N=20., HINPILFL, 22
EABRS) | BIEETEE 0.7-1.6 pm OFPRZEEZ ICE DD (X
1E), Tl TREDOZERITAVY 7 —REh CHEROE R
T (TInAR) (W IF), FEBATOT AT AFTT)
VIR PRI 7 TR AN AT M %, 24.8-40.3 < 3.6-5.6
um (N=5) (K 1G), FFEAEZBATDLETOMBITIBNT,
WARITZ T T RRINL, BRI o e, Bt
FEROGIWRFIZ, FIZERENSEAE T HAOIIED
DEBHT L0, REPLITFLAEBHLZY (K 1A),

L EDOERE R ENE, A Sang et al. (2016) 12
TRE#H I AT L. spinosporus X.Y. Sang & L. Fan & [F] & S 41
77 Lactarius spinosporus O - FERD O 0MoMAE & O F
WAE X, RS ERB MR —BLe (R, £, L
spinosporus 1XFR AR T ARE RN ERICIER T 523, 2
DOFHEL A EOUERFEI e — B L7z, —J7 T, L. spinosporus
DB AT HEARLL Pinus armandii Franch, 23ME &5 3" A KN TERE
FEESNTODLDITHLT, MRBREREHIAF T U VA D
HIAMANTERESNT, LiedisT, TnTh~YEREBX
OV A BEME EEUTHEARTERL TODATREME RIZS LD,
Sang et al. (2016) (ZXAUE, L. spinosporus 1ZFLIKEBHL
RNESIVTNDN, iR PERE CII A B O IR DB A
MRS, 7220, AL 5 o1 EEDOW 3 fET
IXFLIK DB RIS N2 o7, LIchd-> T, ARREIZHIK
DBHEIDET, POLIRRITIIEERERDHDHEE 2 BN
Do Flo. AHOBEARMRITHARFITRVFRBEAZE T 2505,
TAUTREAI T B EE T ORAZEICHRL TWDEE DI
Do MERETHDN, BERHCFERR IO HIRE D EAIK
BT QDR T MRS T,

Lactarius spinosporus 1Z5 A XV L#S N/ 7= A —Fh
WU L. falcatus Verbeken & Van de Putte O 4ifi ik 2 1 2o (&
THZEM, BYARY — L DNA O 5.88 FEI S L OVTS2 8
WA W2y TR RRATIC LD RIS LTS (Sang et al.,
2016), Lactarius falcatus & L. spinosporus EIEEIZHRZE
A TOR IR CREOITONDA, B LR HaE
WO, REOHEARDOIERB LT FaFORIRIGE LD
EWETRERIENS (Verbeken et al., 2014a), £7-. HEA
WA LFR#E STz Zelleromyces lactifer (B.C. Zhang & Y.N.
Yu) Trappe, T. Lebel & Castellano (%, > @& 5 EELLTH
RIZRL WD EHEESI DA TP S rEalEr e el L, %,
BN FICEAREN LB TR0, M3 Beari0sa
REOBELLERHDEN, HROFEROERNALNT, T
DOBARZERL N F LT L. spinosporus E$7¢% (Zhang & Yu,
1990),

TITINBIXINGD L. spinosporus ETERERIZEAILL 3 5 FE
WZINZ. 9 FED Lactarius J&D> 7 AN —NUESE (Lactarius

BDY )= ThD Zelleromyces JBFES® Arcangeliella J&TE%
Ete) MBS TNDEMN, 2055 6 & (4. beccarii (Petri)
Zeller & C.W. Dodge (Zeller & Dodge, 1936) . L. pomiolens
Verbeken & Stubbe . L. saturnisporus Verbeken & Stubbe .
L. shoreae Stubbe & Verbeken (Verbeken et al.,, 2014a) . Z
malaiensis (Corner & Hawker) A.H. Sm. (Corner and Hawker,
1953). Z. sinensis B. Liu, K. Tao & Ming C. Chang (Tao et al.,
1993)) (FMa-FFK M DLEE WK EI T EAENRE TE AL T 5 5
THZRY Moo 3FE (L. bisporus Verbeken & F. Hampe (Verbeken
et al., 2014b) . L. echinellus Verbeken & Stubbe. L. echinus
Stubbe & Verbeken (Verbeken et al., 2014a)) HfH-25247-0
DIAFERO NI F D RESREE D EHI N RIRD,
AAREWNSIX., &5/ (1993) BNFFavnm (Z scissilis
(Zeller & C.W. Dodge) Trappe, T. Lebel & Castellano =Z.
gilkeyae Singer & A.H. Sm.) O3 Ai%E#R Tz, #£ 1I1T/RLEZ
WY, FFvavm (HR, 1993) X, FFrave (s K
(FA3, 2016) . DA HAEF T L7 (FA AREOZMALF2,
2008) FL N Zelleromyces J& DA FLIFEL L THMUE DI HE
A (Zelleromyces sp. 2 : &5, « L&, 1989) LHRENL—
BL, ZhbIFFAMEEZLND, 7220, &R HE (1989)
I, BFED Z scissilis (7 AVAFPE : Zeller & Dodge, 1936)
EFF L aynOIITE B E SR RBOHNL LR T
Vo, AROFBRMERND, AR TEFTFravaoHis
BN EAHT I RE LTz, T Fvavmid, YIRRCS EO K
PBHTOEWREEEZAL, HMEER T 25801305 5
T, SRR TERES NI L. spinosporus EIXBIFEIZH
BlEND, 2B, FFLavadpmsits oLz AE R
WO RAARERNIZREND (Ex KiZd, 2016), EHIT, &
e Bl (1989) 1%, BERBRERKEOAFTTIA
W TEREES I Zelleromyces BOARFLHAE (Zelleromyces sp.
LR - BJE 1989) ZMUTA, ARLIEFRARE D
AORNLIREAT, HF&H0 24T ETHLHI LMD,
L. spinosporus L13572% (£ 1), =L, FEEOAKYIL
KADIZDWA ThoTe AR b® D, Flo, Hex RiEh
(2016) 1%, L. spinosporus &1 FEROTEREN LI L2 E IR
B LPED Zelleromyces sp. (Z DWW TCAAFF L arna W) HFm
ZfFUTRER L7z, 2004 4 1 A 15 HICEXKBDY27%F =
7<= (Pinus luchuensis Mayr) LA FU T ADIRAEMIZT
BREINTZ, AT FavnD BRI (xR, FAME.
20174E 10 A 31 H) ZLLFIZRd, F-FEEtaa x4 2,
FPUTFIEAREE T TRA, B 150-180 pm, FERITIE
KU 3805, H1-43 2 JarPE, 49.1 x 7.5-8 ym, fH
FHFITERIE, w2 8-9.2-10.4 um (N=18, #Eil
W), Z8EABRS) . @S 1.1-2 pm OFPRZEEICE DN
%, FEAODEOIIEEIEARENOBI TS, L EOTEER
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F1. BRESVIRAN —E Lactarius BFE (I8 Arcangeliella BFEH &' IB Zelleromyces BIE &) HIUHEE L. spinosporus.

Table 1. Sequestrate species of Lactarius from Japan (including Arcangeliella sp. and Zelleromyces spp.) and L. spinosporus from China.

FEK = HEEHE BE¥iaF
REIE EXED
e HEL Y M BES k= _ HmAE K KEE EREX
ax wm  BE KES (um) BITH =7
(mm) (m)  (um)
smeh
Lactarius sp. AHE BAR CSL 523 RESEE~FEE 120230 BFREE - RE 2027x7-8 2 812 12 FTEVN
16-22 x
L. spinosporus 2 fiE PA 319 =Py 130-230 Hf& - - 30-60 x 5-10 2 9-13 1-2 FRAR
A HAETFFRY ¢
BA ND ND HBE ND HHE + B 2542x7-13 2 8-10 1-2 AR
Arcangeliella sp.
FFavaRE .
HA PD 25-35 EMEE ~#ELTE 300-500 ND + =5 ND ND 12-14  1-15 P78V
Zelleromyces sp. 2
FFaon . ‘
J seissil 5 BAX ND 2040 =®#HE~FEHE ND HKEEB  ND ND  40x10-12 24 810 12 FRIK
. SCISS1IS
FFavn B~ .
7 4 BA BEE <50 KEBE-FEE  ND B& ND  ND 611' ND B
Zelleromyces sp. ®we
FFavag . .
6 HA CSL  10-15 BHE ~K&ER 5080 ND - B 4045x8 24 10-12 ND FTEIN
Zelleromyces sp. 1
3 P =] P ~
1F72aw 34 BA CSLPL <30 MEE-FEE 150080 e ;@ 498 2 810 12 ERK
Zelleromyces sp. e

“1ER-BAZOIRLIFE (2008), 2:Sangetal. (2016), 3:4£<QAK (FAIE. 2017 F 10 A 31 B), 4:4ERKKRIFH (2016), 5:FR (1993), 6: ZR-LFE (1989).

"CSL : A%+ 4 (Castanopsis sieboldii subsp. lutchuensis), PA : Pinus armandii, PD : 717V (P densiflora Siebold & Zucc.),

(P, luchuensis) .
ND: F—a%L ; | EEED.

FRULIRRBIRPE L. spinosporus EX<—EL, [RfEESZ LN
T2 TNHDORERIZHSE, L spinosporus DF14 L L TAA
FFavakil T 5,

Lactarius spinosporus X.Y. Sang & L. Fan, Phytotaxa 289:
108, 2016.
=2 FFavn (Hex RiFH) , ARG KE, 103,
2016.

L.
BUSAEA - PR IR E A 588 5, AT UM ST
HHRPN, 2010 422 7 6 H, R Ml ER4E, KPM-NC 24900
BT TNS-F-70423.

HiEE

AWFREATOIZHTD . A FF L avnDIZE T 5 1E
BRI 2 RERR (EEARRER) . SCHRINEE
LEEAROBGINZ W Sy T2 R s i ()12
AR - HERFEMAR) . BROIERDBEIZT 1772
WIZRBERER T+ (ENZRVAR) ICEHH L B2,

51 Rk

HARE - AREZOZMME (2008) ARZDOIEIK No.599 ¥
TAEFF 2. HEHAHR M. BAREOZXRT 5%, pp.

PL: YaHoFam<wy

660-661, ARXOZ[AAFE 2, #H)7.
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HARRKISERNEESIBEEANESE~NEASI., BAEMTERERRELESEFHMRIIRBAYE LR 1=, B
RIZE, SHEZFEITOIMRBERELICIOTELOHBOHFEDLHATHON. EAEOHTARDOSEIREITER
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Abstract

This review summarizes the history of the taxonomy of Japanese truffle-like fungi and sequestrate fungi (i.e., truffles).
The first scientific record of Japanese truffle-like fungi dates back to the late 19th century. Although scientific papers
on Japanese truffle-like fungi were relatively few, the two most active researchers of truffle-like fungi during the

20th century were Drs. Sanshi Imai (1900-1976) and Yosio Kobayasi (1907-1993), who described many new species
and several new genera from Japan. Unfortunately, holotypes of several of these species may have been lost, and
accordingly, some of their species remain enigmatic. Mr. Shoichi Yoshimi (1928-2003) was one of the most influential
Japanese amateur mycologists, who had special interest in truffles. He devoted himself to spreading the knowledge
about truffles as well as other gasteromycetes. Recently, many molecular systematic studies on Japanese truffle-like
fungi reveal a number of unknown lineages within the country, suggesting that Japan and the surrounding areas

are important in understanding diversity of truffles in the world. Collaboration between amateur and professional

researchers will promote taxonomy and other studies of truffle-like fungi in Japan.

Article Info: Submitted: 8 June 2017  Accepted: 16 January 2018 Published: 31 March 2018

3 127 7E P (Mucoromycota) (2B %, 27 £ 48 B L% 180
TR EIC %ﬂﬂii:-@ PEEFRIITEE, 2O 10 FHEE RO T AEAENNLIRESN TS (2017 4F 12 A B8
TIRIERZEREZ R, 2016 F0 H A FAEFFESFKE TOEFLICLIEE), ZOPUINEFMRFEET L
IZE ol Fiz, FJE A2 REEHEROICE->T T4 07K Bio, AARPERSHL L2 Lo AR
PR X b ERESIV (Bex RIF22016), BIFEETIZ, 28, IAFEAERVTHESN TS, ZOXHIC HAPEH FAE
fHF-# [ (Basidiomycota) . #EE [ (Ascomycota) 25T DOBARMEMANEEOIKLE AELH T, AZLAELE
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B2 ODFFEERE DS % EEMEA L COL LT B BRI A
VW, AgE [Truffologyl FFIEMHESIZ, TNETOHAROHT
B ARV S THIZ, 7o, AR THEY EF5 Ao
AEPRAEIZ OV TIE, /IR (1989) BEUYH ARF 2 (2006)
EHHL,

BAROHTERRRDKEAS

L RRICAR B2 E OB EENELEY (B - AL
% [Ziiml ; NRMK F TARSIEE] ; WOARER & TE
FED) 12X, BRICREBICBEI T 2RI PR B RS D2 b,
R AE RO B ARITEAFIAZEL THARANIE DR
HMENTWZZEDFDOND, FIETHRL THLIE AL
WIS WEHTATFO B AR~OEALFTIOEY THY, AE
PEI T E B O 3B O IR EDIT 1900 FAitR £ TR
ZEEnD,

VR IZIE, BAEICAE VTR E O RS ICLD H AR
TORHBERENEFIZ/R 5T, HFTH, Ferry de la Bellone
f# 4 (1839-1895) &, HAPEM /AR BT D57/
BRETOT-RPADOINEND— NTHA), HIXH A
i A= T A, [Boukouriou) (ZDWTT T ADEE
IrgE s L7- (Bellone, 1887), [Boukouriou] &, Lucien
Quélet i+ (1832-1899) 12XV, FFE LM DFFIZIE
3% avu Rhizopogon roseolus (Corda) Th. Fr. (Jfi3CH T
X R. rubescens (Tul. & C. Tul.) Tul. & C. Tul.) 2Tk THD
TENTRIEEIL, Bellone IZTZOERITHESE, Fi4h R usselii
Bellone & 5-%.72, Rhizopogon usselii &> a7 ad R [FIZ-DO0

i, TERBICETOE AR R LTEVPALTIERND,
BELKEMELTHATHBL QW e avaakigdeE256
5, 723, [Boukouriou] &WVVOREFRH AT, FEEDFLIR,
BAEFIEORHS (R O B A M 12 28 X 0fil LU CERAR)
Mo, 7 27Ua7 Wolfiporia cocos (F.A. Wolf) Ryvarden & Gilb.
KT 2HDEEZBIL, vayrllBL TR RAMEh-
TV ZEDRIBES D,

ZO®BEHRL, WAE ORI F DML D B AN
ZEE bR A LB LTz, BARNTIIND TEDO O HFET
# (Y X7 Lactarius hatsudake Nobuj. Tanaka) %4T->7-Z
ETHBNDHHFIERABG (1864-1905) 1%, 1890 4EITHH#
PSR L, B4 % Tuber aestivum Vittad. FREE A Iz 2
TaOHEBNE K L. R. rubescens DNIELWZE%, AT g
U vg Tuber &2y a O EFRMEIEOE RS TRRHLIZ (1
. 1890), F7=, FAY OB, Paul Christoph Hennings
K (1841-1908) 13 FH KRRt £ (1863-1932) HHE#D
AR NIFRE DL DOERDRMEEZIT, FbE I
HASPER A B §%% 3 L7z, Hennings (3ZDH T, HAREH
T4 B Hymenogaster suzukianus Henn. O Fi it fi & 1T > 7=

Hymenogastraceae.

Hymenogaster Suzukianus P. Henn. n. sp.: peridio subgloboso-ovato,
substipitato vel sessili, tenui, plicato-gyroso, clauso, carneo-brunneo ca. 5—
10 mm diametro; gleba carnosa laciniis irregularibus, gyrosis, creberrimis
exculpta, ochracea; sporis citriformibus, verrucosis, rufo-brunneis, 15—18 X
12—14 v superne papillatis, inferne substipitatis.

Komaba: auf Erdboden (F. Suzuki n. &5, April 1900).

1. Hymenogaster suzukianus DR FH (Hennings (1902) &Y EREL).
Fig 1. Original description of Hymenogaster suzukianus from Hennings
(1902).

(X 1;Hennings, 1902), 7=72L, AFIIHZFE, ~AY T X7 H.
arenarius Tul. & C. Tul. DY/ =LEH72EZN TS (Dodge &
Zeller, 1934)

RIERMRPOBEMEFRICHT T YFX AR
Elaphomyces % H L ICHTE A2 B DB OH FARENRED
i, R AR CRLID)IFHE 1 (1881-1946)
(3. 1914 4F (RIE 3 4F) RO [ AARREEMGE 5 4 5]
W2V FH 3 E. granulatus Fr. 15 £EE LT B RFEX R H
2 Tolypocladium capitatum (Holmskjold) Quandt, Kepler, &
Spatafora Z#X/RL, B TIEHLINZNBNY FLX L IT/O
HAHER S L7272 (IR, 1914), £k, ZHEH
(1868-1924) <CHEAS HEAER G (1862-1946) &, HE DM
R4 R B (YT F A B EE 8T 5 Tolypocladium &)
i Lrc (M, 1919 5 MERS, 1923), 2095, MR
RELIZY NI RE T (ZUREERYR) T japonicum
(Lloyd) Quandt, Kepler & Spatafora D15 DY~ Y F 4 =
(v FHA) E. japonicus Lloyd (#1Z Trappe (1976) 134
x>y FH o IADY )= 2RI LT2) 1X, Curtis Gates Lloyd
K (1859-1926) IZ k- THFEFLH =47z (¥ 2 ; Lloyd,
1916 ; Mt 1923), BHIEORAGRSHTEZE Thdh-

K2 L1200 & =2 v Kinte i te

(Cordyceps japonica Lloyd, growing on FElaphomyces japonicus Lloyd.)

K2 ¥IMYFALTD (RYFHALT) EEELT VYIRS
(RURRTERR) (HBF (1923) KVEH).
Fig. 2. Cordyceps japonica (=Tolypocladium japonicum) on Elaphomyces

japonicus from Umemura (1923).
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Fig. 1545. Rhizopogon cerebrinum.

3. Rhizopogon cerebrinum (= Hysterangium cerebrinum) M3 A F1EA
(Lloyd (1919) KWERHL).
Fig 3. Holotype of Rhizopogon cerebrinum (= Hysterangium cerebrinum)

from Lloyd (1919).

ML, YRR B e~ N F X TR RIRFERMIT
FREL. TOREBRFEORREHF AT R TRESND (R,
1923),

LIAT, HHPMERIE Lloyd ~EX D H T A& B DFE AR
EREATL, REZEEL T, ZZHDY 1914 4512 = Hh
J7 T £ 4£ U 7= Hysterangium cerebrinum (Lloyd) Lloyd I3,
MHavagt L Ciifish (X3 ; Lloyd, 1919), i #&
HY\Z Hysterangium J& \Z 42 J& S 4172 (Lloyd, 1922) . #E4F
LEL, AWRICTHRELZM TAEREEZ XML, Lloyd 28
Hysterangium phillipsii Harkn. £ [f] % L7= (Lloyd, 1916), 7=
72U Zeller & Dodge (1918) 1L[FIfEA% Rhizopogon violaceus
Cooke & Massee (= Gallacea violacea (Cooke & Massee)
Lloyd) EHRIE L, ARRIZLTYFTavnlnofif &t
LT, /bR (1938) (cgdisiviz, b 2 FIZ LR CO
REFCHA IR T, 2B DEEAR DS D INURE N D B i1
7eleh . R LARE (Z H AR ARFIEE IS LD a3 70
NTHEHT, g (1959) (FEEfIFEELE, LoLaedin, H
cerebrinum DFEARITBIZE FTREZRIRRE TSNS AL TN D
(Castellano, 1988), L7=23->7C, WEFIHALIFIIZFLEH S H
ARPEH T AEBEICHOWTIE, ES~EHiPHZ RS TEEAR DT
TEE PN T HERHLHTEAD,

BMNRICEEL-BAEMTARHAED
INMFA=ZT 156

WA RN ARSI D, T AR 1A oD 37 Fill AL Al 2 R A ) L
0L HARNBIIEAE BN, A =Tt (1900-1976) T
oo, AT T REAMEMTEHM ORI DFFITRER
REFRLTIRY, W CH FMAROHEBS IO ED
RllE T o7, &b, WAAX BB RO HDEL 3 THF
TECTHoT2E T, BETHLYF L U ARORFEELEHRL
TeRTERSND (B - AFF 1943), Fo. HEVFSNT
WD, SHFIFEAEICHAET DN 2T (B3 vavn
B) AL TRIICHRULZ LR oTe, IT AT 2T
Mukagomyces hiromichii S. Imai % 3t Y558 PEAE AT -5 X 87
BFFEFIRL22Y (K4 ; Imai, 1940) . HEOEZICRBITE
AT avaBICASIVZ (Trappe, 1979), 4 23 HHERT

Fig. 1. Fructifications of Mukagomyces
Hiromichit Imai, natural size.

Fig. 2. Ascus containing four spores,
x about 450,

Fig. 3. Spore, x about 770.

B4 LATR7OREEHFIXOER (Imai(1940) LYERE).
Fig 4. Drawing of Mukagomyces hiromichii (= Tuber hiromichii (S.

Imai) Trappe) from Imai (1940).

LD T, P~ AX T Genea sphaeroides S. Imai (Imai,
1933) (FAE—KB’H U=~ A% G. hispidula Berk. ex
Tul. & C. Tul. CRESFFERFEES HAABRBRAETR, 2015) L3
RenR7epRHE) 2 raY 4 = Elaphomyces nopporensis S.
Imai (Imai, 1929), ¥ ~7 a2y avn Circulocolumella
hahashimensis (S. Tto & S. Imai) S. Ito & S. Imai (Ito & Imai,
1937 ; Imai, 1957) Z43HIZ, FGELHLITE, SRESCIEARD
HRFPFEETONTORWERHEZFLET D, FThH,
AT AT A IBREE L Y RYAR 2017 (28T, A
WAL E DI HN TWDED WL T AR D— > Th D,
Fo. WANCTERLI-EY R - BRI ThoHM )7 RE K
(1867-1941) 1. KL TERES NI/ F~ 2T )8
Octaviania ®—FE|Z O. atrovirens Minakata &\ ) &34, %}
LIz amaikLIzn, £ OBEARDFTEIZHLNITR> TN
72\ (Orihara et al., 2012),

THET AR EVOREZ 410 THWZ ORI £
(1907-1993) &fEbhsd, MFRER O A ARZRETDHEH
WF7eE LU TERR L2/ MKIE, TR B AHERE 2 e A I AL —
fiHEAYRZ2HE ] IcRFESND, i FAEEOKR
IR a T o2& THIMbIND, I, v TAEZ T
Heliogaster columellifer (Kobayasi) Orihara & K. Iwase (Kobayasi,
1937a), /> ¥ = &/ Boninogaster phalloides Kobayasi (
5 ; Kobayasi, 1937b) . U & A & & % Hydnocystis japonica
(Kobayasi) Trappe (Kobayasi, 1963) #4535 % <D
FIZOWTREAINC R 2R L7272, ROMFIEEICLD
THEREE LSRR 22 S T BEIC /R o 7= FEH, 22\ (Orihara et al.,
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S
e 1 A . e <)) ‘
Fig. 3. Boninogaster phalloides Y. KOBAYASL £ N
A LMcdimx scetiin thriu;.'h mature froctifiea- "__".."_&‘.. 3
tion, showing peridia and gleba, x 12. < Tt ‘b‘.
B. Section of part of peridia and trama, x 320. "‘."‘.‘r..ﬂ
cxoperidium, 2. Mesoperidium, -‘("..‘l'\‘..'
operidium, 4. Peripheral trama. ."‘ ““L.'.s
C. Basidium with spores, x 1300. ".-f-" O
D. Spores, x3000. 4 .‘3!“"'3;.;
TS
130-190u crasso e fibris hyalinis 2.1-4.24, !‘.“-.."'.“!. &
rare ad e 5.5u crassis eonsistente; endo- .‘“‘!-‘C.('.o.
peridio pseudoparenchymatico albo 265 "f“""“.‘i}f‘
3654 crasso, e cellulis globosis hyalinis g;@.._‘g\l;,_._"'
8-25u diam. formato. Gleba ochraceo- XA¥y SESS \\“;“.’{ L
olivacea (Dark Olive Buff), humida ZRR :-\' 4‘
mucosa; hyphis tramae 1.5-8u erassis ~ CATERNE |

K5 >2Pa445 OREBE RO KR (Kobayasi (1937b) &UEREL) .
Fig 5. Drawing of Boninogaster phalloides from Kobayasi (1937b).

2010 ; Hosaka, 2014 ; Kumar et al., 2017), 7272 LB (23
RUZHFEOPITIT, BEERIOOHD, HDWITR-T
BIZHEL COBERLNDHHIL BRSNS, ug (T
EAOHRMEETLILOLHD, £, ML RERED
LRIFIEE ChoToiE R KRIIK (1915-1998) D HEED B
AL B E FEAROIRMEAEZ S, ZOEETholoyFH 2
BOBTEA L FEH L7 (Kobayasi, 1960), & /Ki% 1960 4
REHF DT, AR ORIGFSEL THERRARRD 72 KR AW
BHREEE L, FSNYRERITL O 2H [T
DOFEMIITY T H L TORBHRTEZ O TEY, HARITHEAES
BEEORFETHLYTF A RBITHENOELEL o Tz e
INEEZ D, FDH%, WAKNENLE THAZLHREREDS ] O
KRBICEDRAES, /IREDILFEFFENERDI, ZORER
ZLOMEMNWESN, BUE, BARICBITIHEAEL BEHOR
SRR IR CHOREZ RS EDSICE ST (BEAK, 1997),

HWTERERROBE RN LA, [BARZEDIHR]
D&

1960 FEARHE D05 1970 FARUSIZ, T~ F 27 OEELT
FOIEEIERILL . EROBEBERGSAEE LT, FRT,
1967 F3% LD H ARZDOZRIGFEIE, FAREREZPLETDHS

BOF RSN [AARZOZXR] ORITTHATHD,
FEAREZOZERD 1. WIRFRETZT TR REBEAIRFE
FETHMICEZIAENTW KRR DS, £z
FEFOH T AR ORERKRbEEN TS (AR - AAR
EOZRAFE, 2008), £L T AKREHIZIE, BRICEN
THHEM EEEARERPUZILIEE N WA, FlziX,
RKEBHAYF VT JE Gautieria D—FELEEL [~<iay
7] (No. 1020) X, HUF U7 EOMELL TZRERIPRE
HIREE (1]« 7o a RO EME IO T la OB L)
EHETHIEN, FEMRMEGREMNENOHRLTND, D
%, P - R (2017) X, HEARRMKMRELHITFRLTZN
T—BEZEFUERERFL. UREPT Tvviavm) &
AT BT ZE L, Orihara et al. (2016a) (L0587 & FL#;
INT=R=F~L7 8 Turmalinea \ZJ@ T HHE, T4 AYFH
~ER¥ Turmalinea mesomorpha Orihara &Rl — CHHZ L%
BNCLT, ZoOflcHbNDEINC, [TRAESOZXM] 12X
FRDOF725F EDITLLIgSTAFARLTHELRE S TSI
D, FERENCEHMRFIDARETHY, FITHIMRAE D &k
S RD12AD,

ERBE-— DM TAEMELLTEREH

AAHE T AR 1TE, &5 RIE—IC (1928-2003) O
Fi% sz i FAEEICELEL TR Bz A), £
ZT, HFROMTEEMITICOWTYLEL i TR
VY, IR AILRIS, NP RBEZASBRE 28D
0D, MEESCARE R, U CHE A E ORI EAE
ATEERIE, HHL RO AN X ICEHFOmE A3EZRR T2
BHTholz, FOWEITHEEEF LR OONDHETA
L7220, 1997 FEEED B AR P REE UL B EITE ST,

HROM T ARENRIL, B35 1960 FARICHEEEHIC
KT HRLARD LTI AR L TWDEHERIEND, 1970
ERATECE, TAAREZOZKR] IcB8W T L Ao 2y
Hymenogaster pacificus Kobayasi (No. 405, 621), =A%/
(F4KMEE) (No. 625), 77~ /TxHAEL (No. 644)
(=X HAELT) BREOM T AERKM AR LT, FUE,
FRITMEEE T ) (R EHEES R &) (S C MRS (@
5173184 5, 12 [mEHE) & (% - HEE) a5
185-199 5, 4 13 BIHHR) Z#HERL, #FEREELEZLIER
FOMFDE RIZEZ DT, D%, & AAH T A EIFZEIC
—BEAE L RS, 1975 AT B AR AR A SRS
AU77 James M. Trappe 18 L& B A 2R D T2 L3 d>- 7= (Trappe,
1976 ; Hosford & Trappe, 1988), 7233, Trappe f& 723k A
Bk 2 LHU R AR Z RO TRk, HE N AR SRR O
SR Ch T MF D HARDE FE e T, Db e
B CThHolzbLW (KRB, 1978), HHITZDH, AR EA3
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v avn Tuber indicum Cooke & Massee s. [ Z#HTENT
PAEL Tz @R RELZE T [ oXx /o] 2% L7 (5
Boe E, 1986), ZOREICIEZLOM T AR O G ELR
PSS TIY, AHYIOH N AR DR EIfHEZH—
BT OREELE > THIRE Tk, HFRIFZoMIcH%
BOZFEOPE - BEIHEDY, RBRFEORICEMT
AEICET D AR R TRIZSN TET,

H LAY H AR M TIT o 7o T AR B O RIEB) D H THAR
RKWeboIX, ENAAEWEE TITOL W TEEO%
FRYEL P FEGHE ) 12T 10 LA RITh 0T bk e e
HEOSE] ThA), ZOMEOTHRAML, BE [EHR
E— MEEBEERME] LLCiEDL, & RSB TR
BURAHEPIL 72 [H T AR REE I/t~ —H4x] &
I, BADOH T AR EEILS> TONRAT L ERSTH
% (EFRLE— CBURE ). 2008 ; BI7VH HERAEZ. 2009).
Fo, HRANEHEEEL-> TS HARER TARICEY
DA ST E L - LR (1989) Ael. ZKRHATVD
N, BAHZSFERRKESTORERELEDNIE, KA
ABPEREEAT M T ER X, 7~ AZ S Hysterangium
affine Massee & Rodway (& R, 1993) °7IAV <~ ayn
Gautieria morchelliformis Vittad. (5 R1E2>, 1998) Z1IU D,
ZEAFELTND, ZNBITHIA, & RAMRFRE D72 $5£<
DFEFARCRKRIFE O FAEREOEARIL, ENOEROEYEE
(IS TND, ZHDDIEARD R RIMRENE, BN
BUILE %O FARPIEICE> TEELREEO —OTHD,

BAEMTEREREDEEDER

ZIET, BARICBT M T AR IEOMEE ST B E
TeBIZOWTRANTE e, VT, RO 0 ARPEM T AR D
RO AN TR ET, < h, BEDS,
HEFRIZE T 57X 1t B Endogonales, 7L/ It H
Mortierellales X°2 =2 A A8 H Glomeromycotina |ZJ& 3 5F@ 73
T DM 27 RO FRid, HFEESTFREROM T
AREELBIZ, Na7BIEHEORIEE L Tlbh T& (]
Tulasne & Tulasne, 1851), L2°L., HAMIZA THZIHD
IBEEE B IS DM R O E - 72 /3 F - AT
FEE, B ORI Z BT T TERISTE v (fi:
Thaxter, 1922 ; Gerdemann & Trappe, 1974 ; Yao et al., 1996) ,
EW T, 2000 FARRETE SIS0 M1 R T E P RO
SIEFRIR R EEY, BIEETIZZ 2AXH Glomerales D
Sclerocystis coremioides Berk. & Broome (Degawa, 2001), 7
YL e HO Modicella J& (HH)11, 1999) . 7YF /771 A
7YX 1Y & Endogone D 4 BENFEL 1 #ifE (Yamamoto
et al., 2015, 2017a) . 3B L OV [E B @ Sphaerocreas pubescens
Sacc. & Ellis (Hirose et al., 2014) 2SHEEREINDRE i

AP ERIN TS,

—77 . HFEEFREHIZOWTIL, Bruns et al. (1989)
(2&D, b= RUT DNA 2 N CTravujg e XAV A7 F &
Suillus DFAF AR DFASNIZDOZFZHIIZ, 1990 F1%
o5 2000 AEARISNT T, AEROZIEDBITINA TH 1R
WA 2 GFA LIe A~ OBAT AT, 22T, Zhbo
RACN BT DM T AR DO S I FIIRE R R L ANZ DL
(2705, LAHID, HITAR (HOWIEY 7T AR — M
) oFizix, BREINREOILESANG, BT OH R
A3 M FAEEBEEOFEBRDRBENIFENLEE DI TN
oo —PlEZETHE, FFavalg Zelleromyces & Lactarius
(IHFF27IE) ORBRBENCHTD, o1 RFEIRNT O
R, BRHICT Favn)g LFESNHTEIL Lactarius TR
LELICHRMATELTZ3, 2O C i@ IZIRIEL 7R
fez R L7z (Miller et al,, 2001), T7xbbH, FFiavng
I Lactarius J&EWN THSLICEHEIELL 72 7 = AR — M
FMETCRRICIE D E DT, LR THHIEN BRI
IND, RTREM LI, TBRBAIRHES Richoniella JR &
FESND A APEOH A ZEIFERC2A, EELofill
FRIERIZ, AR AV Entoloma P AL B - FE DS IHNE
L CHL{EL ., Richoniella JE S A YRy L AV /DY ) = LT
HZENFREAHF B2 (Kinoshita et al,, 2012), FFav
BB ITFREDSDOIHE DB LT InAREOH A 705
(Malengon, 1931 ; Singer & Smith, 1960) ., F7=. Richoniella
B HAEOHE T 755 (Romagnesi, 1933), T
Lactarius AR VAV BITER CTHD W REMEDBEIZR
3 QY

LML, FRE2EDBRICESEZBROH
HWBREHLWG AL DR, HlzE, S/ F~F2 7R
Octaviania 1%, FEEDOHMMHLMF OB RER RIS
&, N=%/ H Russulales LFHERBER N HHEBEZHNTE
7= (Pegler & Young, 1979 ; Singer & Smith, 1960), L 2L,
DT RMMATICED, RIBIIATF BHAZFE (Boletales,
Boletaceae) (ZJ& T AZENBHLMNIIENT- (Binder & Hibbett,
2006), — T, SR CEEBIRDBHLIC T A 7T
Bt A EEEO B S E2 WO TRIET D&, TEREPIAR
&2 H Hypocreales |ZJ& T 25 %W Tod D Sepedonium
chrysospermum (Bull.) Fr. D1 £ TH DLW R ILIEL T
V7= (Orihara et al., 2012), Sepedonium chrysospermum (31
7F BT OE FR/RMIEAF THIENMONTEY, 20
FORIE TR/ 2~ 2 BetoA 7 F H DR ERE
NI AR CHHEE 2D (Orihara et al, 2010), —fi%
B, AR ITRIRAZR R EICZ UL, 0 RBLRAT T
RO RR O BEEE & DR 0D 2 M A B I REE T 540
ERhD, EOOICIE, M EAREEE SO EIKRCZ
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DIERERY - ERERIRHEIC B IAREIBL TR ZEDMFEIEAD,

Fio, BRI HANSNLIDIT 7228 T, AR
RPEERLELE ' T DT R RO IFEL B 5
[Z&NDSOHD, AR FHELLIT 2011 2, BAEEAIV IS
U 0B DO KBUEL R/ /3 %% 4T -7 (Kinoshita et al., 2011)
ZOWRETIE, BAFV v avuBICB W TEBE ISP L
H 20 DFEL L ORFEN A LT HILIVRSNTZ, TTHIE
HEb<X(L, Kinoshita et al. (2011) {2&Y [Japonicum 2
N—T | ERAHSNIZRFETDD, HGDEZA, ZORMITIL
HAEED 2 fii (Kinoshita et al., 2016) SH[EFED 2 fE (Fan
etal., 2015 ; Qing et al., 2015) OAHNFELTEY, WTUTIT
EIFEEZL DR THD A BEME NN RIZEZIL TS (Bonito et al.,
2013), F7o. FEDO— ANTHLHELIL., AV TFRY~12
F & Leccinum |2/ FE S b [Leccinoid 7L —FR | IZ&F F4
DU AR ORI ETINAT, ZEOFFREDITA,
HAFERCHEEROFT BB LOFH B A i# L7 (Lebel et
al,, 2012 ; Orihara et al., 2012, 2016a, b), HTH, K I/¥
< BT B D Parcaea HiJEIX S DEZA HERNDD HIFEA D
RINTEY, 5 F R FHIINHRBRICD DY F X~ 2
J& Rossbeevera & ~=%~ %/ J& Turmalinea ® 2 J&H, AR
EHLELTZRT T4 T 5 (T FE~ 2 RO
HIA T =7 1265319 %) (Orihara et al., 2012, 2016a).
W7 V7 L TEHE LS R T 22 L RRENS TG
DFRFEDFTEIX, TNEOH T AR O RIIRIEH DR
(ZHDHIEEMEITIRLTEY, SH7ROBEL IV ORMABHA
FRIND A REMED DD,

ZDIE», 3T RRFOELRICIY, ERDO A AR BSE
DT AR B SN T FEFH DAy, Bl =257
BRI ARDIMEFEIRD O3 T RIESHITY X7 e BOARM
St (Yamamoto et al., 2017b) . M EFRE OREEMATICE
VT Ay T TRl E X 4v 7z Pachyphlodes (aff.) melanoxanthus (Tul.
& C. Tul. ex Berk.) Doweld (Matsuoka et al., 2016) <°, 74
ARZ 2 DEARNO S T BEI NI VIZ 7 J& Hydnotrya O
RAHRA (Ogura-Tsujita & Yukawa, 2008) 72E 32T HND,
R AR IR AT T 2R AL EE K90 B (HE
EESNbBEEET) ICBLS M T AEENIMEFRIETHL L
RELLN TS (Tedersoo & Smith, 2013), Wz 2, 41
DEREOREMPTOMERLEGIC, HAFERSOR IR
ORRHEFNIIEINL QLI ERTHIND, FHIRO DR E
IWTWDOH T AERICOWTE, FfRRkFEK (TR 23R
LI, BREREIZEOKRICAARFERLL TEH TREIND
eI ND,

THXABTERERRER] DD

ZZETITIR A= LT, 2000 AEASLLEICERASE O #HL T A

AR ORI L 2R L TWD, ZOERD—2ELT,
ENSHICHAE T 27 ~F 27 EE L, M T AEEET 78X
RETHTROMTEE O IBRNE ENTEICIENR T
HiLd, TAVAZEARIE T HH T AR THD North
American Truffling Society] Cif., ZMD&H7et /1 BAFRM3HHE
FIBBOFLIEV DL TESTFHDRR S HHND (B :
Nouhra & Castellano, 1995 ; Rawlinson et al., 1995 ; Trappe &
Castellano, 2000) . HASHD Lo AL /S=H R 2016 4R
DRI E ST THAM N AEFETIS] bEE, 2ARL
DR E WA LT — 2 OER &ML TITHOZE T, B
KREEH FAEFAHDIHERICREIIFLELTLKILIES), Lvb
. BAH T AERENIER AT, N ARENIFEICRE
L7eAEE [Truffologyl 13RI T 2 =— 2722 A T
bb, WERTHILTmSID R T- T AREICEE 95
T —ADRARGEEBUTARINDZET, 4%, ZDIH%RT —
ZISFERINTIE M SIDZ RN SD,

HiEE

AREOBEIZHTZD, KAGEZ KIZNEIZ DWW TOZ FEH
NN, L B D, F2. RREOMERICHZ o
T, AR FE NS EERFZE AT — AR A ZE Bh al i L D Bh Al e

Z1F7,

51 ATk

HARE - AAREOZRLGFE (2008) AAREOZEIMNA 6 4. 4H0
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DEBEN KO TLEST,

2EHOHBVNE 1997429 H S B, HHMECTETFRIC
FEATWERFE, SHORERICHE LTI ~~> 27
BOIZHENT T2, HEVMONTORWA, HRRIE~Y 47
AFERTEEL, 2E4ORTHL, B0~ g, v —
RUHEIED L7253, YREOSE F IR CITEOIIR72T 11L
DHLEL, FNLSMNIE BHICAILTED LA Fihdbh o7z,
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1. Choiromyces meandriformis |IZHF 49 %
Microthecium zamiae (= Melanospora zamiae).
Zobel (1854) &S,

T B O RS E N TIT> T2 iE, stz o
TRARFICmD DD, —IRE RN RDThREHNETH
Holedy, HIDTOMEFFD TEFEINHLT, BEMOIHIT
LTEEDLA DTN, #AT Thotz) OF, ZAb
LIHENTHRIZZOHFTT, BNORESELED T, &
DN RWED RUVAE AR RO Tz, Z0ky —4 R
I DRRDTDZENHRT . MARMNEIRY O RBAR G & 5
THREF TRV TV, any /NS Tz, AW
Tuber TERYBINCTE A 0302 TD, HilEIORER TRILEH O
PZEESITH ST, A, RO FEZEFTITITL A E DRSO
TEaERT D7D O HRBEMEIL e, SREbTFDI LM
T OBEMRLI LT, BEARELTRIET DL IZE) -

Ml

Too 2EHBHBZTcDIENG 3 FIBbESLHHITTIZEETR
MOBAEIZED,

LT AT Melanospora L3 E DKETR T DO T2 59D,
Guarro et al. (2012) I285&, FOIRITFOH%A (BH 0
Wd5) THIZHF OB, ZORETH BEANLR
ETHNENE T TRAD, FOIIH—ORT, EHIT
8 Rk, BB e i X<, THRM:, T oo 71K
@O 1 HIAT, FBIEABLEAR, Bl IR SRR
FEEN T I P AL & A U s | PR AN B S T k7 3 35
LEFT, fERIX, ZOIORBIROEZEZ, FDIRIZHA
W H X Melanospora, BT D H7%72 5 Microthecium & X
AT =43, Cannon & Hawksworth (1982) (X, % O3z
PHEHELUBBICY RO RIZESE, OISR DO
FEIISAORELIIE T, FOIRFORFILOFIRELE
1L T Microthecium % BE L. Melanospora & Clements (1909)
DIEIER L Tz Sphaerodes \ZFfa L CHIIEIZE > TW5, =
OMIF RS EREOFENOS UL UL BES LA, fill
DARIREEE DA ST FAERARIEHES LTV D,

FHLEYL, FOOEE RO T A E I Melanospora 25
DEFEENFEETHIEETENLMbA TV, AR
BF 72 52 D ZR B 112 1% Zobel (1854) A F =2 A XF T D
Choiromyces meandriformis \Z 27 £ 95 Microthecium zamiae
(= Melanospora zamiae) % (X 1), Tulasne & Tulasne (1851)
1L 7 Z A T Choiromyces X° Hydnocystis \Z % £ T 5
(Melanospora zobelii) % [XFHZZELTWAHL (K2), TAUH
Cl¥ Harkness (1899) 7% Pseudohydnotrya carneae (= Geopora
harknessii) \Z %7 £ 3 % Sphaeria setchellii (= Melanospora
setchellii) @S LTWD, 5IEHEEHIERIITIE M T3,

K 2. Melanospora zobelii. Tulasne & Tulasne (1851) &Y ERH.
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£1. BBREONITHFE Melanospora M LLES.

H APED Melanospora sp.

HEPED Melanospora subterranea

15+ Tuber sp. (A, /N, @B RIRT)
ER2WES PAF D57, £ 150-250 pm

FD9 2 fafME, 60-75 X 12—14 um

F DI huF HOHEIE, 22-30 X 9-11 pm

T indicum, T. huidongense
FA+DH5k, £&200-250 um

2 M f-ME, 45-60 X 15-20 um

LEV, 15-22.5 X 10-15 (-17.5) pm

ZOETOELEST-EFE TIL, Udagawa & Cain (1969) 23
&Y. Geopora harknesii XX G. graveolens 1. Microthecium
geoporae SCMDFEEFFN L TND, TDH%, Kers (1974) (XA
Vx—7 D Geopora \Z T % 3 FEEHD Melanospora KT
Microthecium % #5 L, % |Z Hawksworth & Udagawa (1977)
134 —ANZUT W35 Labyrinthomyces tessellatus \Z %43 %
Microthecium beatonii (= Spaerodes beatonii) & (X Sphaerozone
BIZHAE LT Microthecium perplexum (= Sphaerodes perplexa)
ERLEHL TWD, LU Tuber (2% 43 5 Melanospora D AT
TEI% Fan et al. (2012) IZX5% ALETHAESNL TV 5T,

ST, BRIZARFEEFEEDN 7 A Melanospora DLt
BREERL TAHT (K1), BROTHDE, HARED T
FWREL, BRBHENIIICRZ D, EORLEIEHFED
AR > TV D OB LR, 1IEIEE 2 B H 0#E 8
DR 1T, ST 2EIEPH204FEH, £5Z53[EH
DHZWBHFDDTEAID,

5| FSCEK
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Historical changes in the taxonomic treatment of Melanogaster utriculatus

(Paxillaceae, Boletales)
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#E

AZ ) H AT )V & Melanogaster Corda 1347 F Be& /N2 /-
BHCOHSND, T AERENORDETHS, ENIBIE,
M. broomeanus Berk.. M. fusisporus Y. Wang, M. intermedius
(Berk.) Zeller & C.W. Dodge 3 & " M. utriculatus Y. Wang,
Castellano & Trappe ® 4 FEAFLERSIL TS (A, 2010),
KBIBT DT WX <2 ITENDIEEAE DORE T M.
intermedius D FZ 3FETHILTWDDS, fE4x RiFhH> (2016)
X M. utriculatus DF4EFRTTEY, #H— REIHELNTH
2V, FITAR TR, EN CTHERBRBICREISNDFET
DT NS =BT DIPHFERIPNIONWT, IBEOCHRE 2
(A E R

BAETHI RO EFHER

EZLOMDIRY, EWNTHIERDAT )T AT VG D
I 1971 4R AHIEE THREE) IC s d A — K
DFLFRICEDNDIED, FH R (1971) 1%, FH B E 2 LR
PR LT T 36 L VR Sy RPEREAIZ E D& "M. nipponica
Sagara et Yoshimi sp. nov." &L CRE#L., ZAUTT HE <27
Db EE 2Tz, Ll THEZ 7V EEREEZ DR,
LB EIEEERL D Tholz, H/R (1971) ET7 0¥~
2 OEAR (No. 2237) IS FEEDA v T 225N
BERCEEABIRL (K1), IHICAARGEICEDERER

Published: 31 March 2018

HIT ol BRIRWZ LI, AROFERLHERER B
T MEERREE) ERBSNIAFRENOMET R
EREEDOFIENREN TS (K1 “plate I17), F/=, T
H =2 EEI LT TER O 2RO M. intermedius & IS
LT, TRTOREX, BIZRILTHAH, FHERER TRV
DOBXHETHD) LTSN TEY, HFREKNEEREE
DR EAFEOTHR L EERGE THHERML T2 LM%
biD, ETAHN 1980 LR, T H S~ S DFEAITIZIF
RAZE - T M. intermedius D3 SNAL5127eo72 (F A -
E, 1986), H R - AR (1989) 1% M. nipponica L4 L
T M HOREA (No. 2237) OFEERDAr>F (1 “plate I7)
EHABLIZN, 22 THRAIEM. intermedius \ 228 EEILTND,
D%, MO DOKEECBNCRIERICT BE ~ 2 rDF4 L
LC M. intermedius SEEFASNIZIZD (B 4 B5 1988 A48,
1994) . ThHE~HrD54E LT M. intermedius INTEH LT,
—F., HEREPEMICHRELETIE 2 roRER (&
5. No. 2237) 1%, WA OBFIEHEZIED . M. utriculatus &1
TIERICH FEFLH 772 (Wang et al. 2005), Wang et al.
(2005) 1FZDEREAIZDONT, AHE 2 1970 4 10 A 125
N TERELIZLOT, AT 513 OSC Yoshimi #2237 T
HLHIEEPFLTWD, Thbh, THXvZ DR (&
fL.No. 2237) 1%, & (1971) k- TIHEELTHD M
nipponica N 5-2 LAV, RIKIZKVBEMFED M. intermedius

© The Japanese Association for Truffle Science (JATS), 2018

28



KENED : FHERZ T DL

Truffology - Volume 1, Issue 1,2018

plate ] No2237 melanogaster nipponica (nov)

JaF O RE ZHH O EHRD RiE

BFFIc o< JF BRI ETTOL X900 HH B, EIKERIRT X900

1. £R (1971) (2&kBT7HH <34 Melanogaster nipponica DX (51
FTEVERE). platel: iZX (FH R No.2237) DFEFNES JUWER (R
—EIEER-AKE (1989) (ZH1BH). platell: #REEX. platell: RFEFE.

EFFFEESAL (5 L - A48, 1989) | A& HIIC Wang et al. (2005)
WZE>T M. utriculatus U CIERUZHIFE LA SN A LW H 4
Ieitfa Al o7z, Pex RiED (2016) 13T HE <=2 DF4
\Z M. utriculatus Z 803 5—77, KEKRFERDOTF7*
T I = BT OWT TR IL Melanogaster intermedius &
STV LR RTD, UL, Bl L7aE 7 rE &
EERE T DL, HNT M. intermedius & STV TR M.
utriculatus THHEZZDDNZY THD,

BT, HR (1971) ICRSNTEEIRERIZOW T
BT D, ThHE~HrOlt+a28l5T58, RimpEE (K
2A), Ml (X 2B), SHIZIFEHR (X 20) ICRADMT2
RIS, TR ZEEH R TR HH T
LICHRTDEEZBND, bbb, &l (1971) 2%
L7z TERRZEE ) 13, RAREOLDROERAREL, £
ROEEEBRB L= ZEIChR T oeHEInD, HREXO
T AL~ B OBIEEERE D E 1971 i TEERE R (&
FL1971) 1986 4R TRIERRZGHEE ) LRiibsnT0aas (i

X 2. #AKEETHE 24 Melanogaster utriculatus (TPM-M-8971, #FAR
B EMEEINE) OBBATRICEDNIREF A FEBICRASMEF
B: MmICRABMF. C: #HRICRZZHF. R4—JL: 5um.

B mil, 1986) . 1989 £RICiE, THaF-KENIAAEMICE-
THEICRZ D) LFtidENTEY (HR - A6, 1989), M
FDLERLEHIRUT GRS RO 7o T, I EH
KL, R REOZOEI7eiiEz, MO ESixEE
TR, R A XLROERI T2 M. intermedius LR
ELTZEHEESND, —J7, Wang et al. (2005) [dAE 1
OFEE BRI EE 72 L, ZORHEES SICHTRE SR, M.
utriculatus £ U CRE# T HIZE -T2,

FROBMFHERNS, THE<HrOELEL T A K
Fh (2016) ERIER. M. utriculatus ZH L. ERIEL T
% M. nipponica 33X ONEWPE M. intermedius \Z-OVNTIE M.
utriculatus D) = LU THEO DN EZ Y EZZHND, ZOHE
RICHESE, UUTICT Y~ 27 O3 TN EIZ OV TH
EREIT,

Melanogaster utriculatus Y. Wang, Castellano et Trappe,
Mycotaxon 93: 315. 2005.

= Melanogaster nipponica Sagara et Yoshimi, Kinjin 17 (3): 31.
1971, nom. inval.

= Melanogaster intermedius (Berk.) Zeller et C.W. Dodge sensu
Yoshimi et Hongo in Imazeki et Hongo, Colored illustration
of mushrooms of Japan Vol. II. 201. 1989.; non Zeller et C.W.
Dodge, 1936.

HEF

ARWEENERLT DIZHT0, RT N Y~ 2 DIEARZ L
LCWelEwWe, MR BSIEMEEOSHIANK, 72BN L
PAIEARZAR PN TN TS R OB R KIS
WAL ET, £ ATEE TH#E) (clfichizd A
—ROLENOREEER T IS0, FrIZTEW— R
FVEN A ARZOZ o2 —EER T O BEEME L 725
T N2 RIBR L RICZ OS2 AE) THFLH L
FFET,

5| FSCEk

AU BfE (1994) IETZ4—ART w72 (10) DT, 1k
Bt HOR.

ABAASHL - RATEIE - AIBUAE (i) (1988) AADEOZ. L
LEaA, B

A (2010) HARPEREAER. AAREFRBERIGH, TIE.

Ve KEEHE - RTRE - KR—F (2016) T A B Rk X 8.
MO, B

Wang Y., Castellano M., Trappe J.M. (2005) Melanogaster utriculatus
sp. nov. from Japan. Mycotaxon 93: 315-317.

FRIE— (1971) 7% IEEE (). B# 17(3): 31-33.
S. (1971) Bunrui Fukkinrui II. Kinjin 17(3): 31-33.]

[Yoshimi
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BRI - RIS KE (1989) JERAHIAE. 4 B St - ARGBYE
(W), JR B AR #%E K (0D, pp. 193-228, fREF, X
. [ Yoshimi S., Hongo T. (1989) Gasteromycetidae. In: Imazeki R.,

Hongo T. (eds.) Colored illustrations of mushrooms of Japan, vol

II. Hoikusha, Osaka, pp. 193-228.]
R s (1986) mEROF /2. AEEIRIRL, .
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