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Abstract

During the course of field surveys in subalpine forests in Japan, unfamiliar hypogeous ascomata were collected
from Nagano Prefecture. After morphological observations of the specimens and molecular identifications based on
their nuclear ribosomal DNA sequences, we concluded that the specimens were identical to Pachyphlodes nemoralis
(Pezizaceae, Pezizales), which was recently described from Europe. This species is characterized by a warty dark brown

excipulum and ascospores covered with a perispore. This is the first record of P. nemoralis from non-European countries.
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Introduction
in central Honshu, and the central montane area of Shikoku. Drs.

Diversity and ecology of subalpine hypogeous (truffle-like)
fungi has been clarified on a relatively large scale in North
America (e.g., Trappe, 1988). A large number of unique species
were described from this vegetation type in USA (e.g., Cazares
& Trappe, 1990, 1991a, b; Trappe & Castellano, 2000) and
China (e.g., Chen et al., 2016; Chen & Fan, 2018; Liu, 1998). In

Japan, subalpine forests are located in Hokkaido, Japanese Alps

Sanshi Imai and Yosio Kobayasi sporadically reported several new
species of hypogeous fungi from subalpine forests in Hokkaido
and central Honshu, i.e., Barssia yezomontana (Kobayasi) Trappe
(= Phymatomyces yezomontanus) (Kobayasi, 1937), Elaphomyces
fragilisporus S. Imai (Imai, 1939), and E. subvariegatus S.
Imai (Imai, 1934) from Hokkaido, and E. nikkoensis S. Imai
(Imai, 1938), E. titibuensis Kobayasi (Kobayasi, 1960), and

© The Japanese Association for Truffle Science (JATS), 2019

1



Yamamoto et al. : Pachyphlodes nemoralis new to Japan

Truffology - Volume 2, Issue 1, 2019

Hymenogaster ozeensis Kobayasi (Kobayasi, 1979) from central
Honshu.

Based on our bibliographic survey, it is suggested that there
is unexpected diversity of hypogeous fungi in Japan (at least
180 species of 48 genera (including seven genera described
based on Japanese species) in 27 families; Yamamoto & Orihara,
2018), although the progress of taxonomy of Japanese subalpine
hypogeous fungi became stagnant in 1980s thereafter. Thus,
further field samplings and systematic studies with phylogenetic
approaches of subalpine species are required to unravel the true
diversity of those fungi in Japan and the surrounding regions.

In the past few years, the taxonomy of Japanese hypogeous
or truffle-like fungi has rapidly progressed, and, accordingly,
the diversity of subalpine hypogeous mycoflora has received
attention: since 2010, four new species (i.e., Octaviania
asahimontana Orihara (Orihara et al., 2012), Rhizopogon alpinus
T. Koizumi & K. Nara, R. nitidus T. Koizumi & K. Nara (Koizumi
& Nara, 2016) and Endogone corticioides Koh.Yamam.,
Degawa & A. Yamada (Yamamoto et al., 2017)) and five species
new to Japan (i.e., E. incrassata Thaxt., E. pisiformis Link,
Jimgerdemannia flammicorona (Trappe & Gerd.) Trappe, Desiro,
M.E. Sm., Bonito & Bidartondo, J. lactiflua (Berk. & Broome)
Trappe, Desiro, M.E. Sm., Bonito & Bidartondo (Yamamoto et
al., 2015) and Chamonixia caespitosa Rolland (Orihara et al.,
2016)) have been described from subalpine regions in Hokkaido
and central Honshu.

In the summer of 2016, a hypogeous ascomycete species
previously unrecorded from Japan was collected from a
subalpine forest dominated by Betula ermanii Cham. In this
study, we critically examined the taxonomic placement of the
specimen based on morphological observation and molecular

identifications.

Materials and methods

Morphological observations

Hypogeous ascomata were collected by raking litter and soil
from a subalpine B. ermanii dominated forest with a few young
Abies veitchii Lindl. in Sakuho-machi, Nagano Prefecture in
August and September of 2016. For light microscopy, hand-
cut sections of both fresh and dried specimens were mounted in
water, lacto-glycerol, cotton blue, or 5% KOH. Melzer’s solution
was used for the observation of any amyloid reaction of asci.
Dimensions of ascospores were measured from water-mounted
sections. All measurements were performed with PhotoRuler

1.1.3 (http://inocybe.info/). Ascospore surfaces were observed

using a scanning electron microscope (SEM) (TM4000Plus,
Hitachi, Tokyo, Japan). Gleba fragments were immersed in 8%
ionic liquid (1-ethyl-3-methyl-imidazolium tetrafluoroborate) for
conductive treatment (Yanaga et al., 2012), and observed under
accelerating voltage of 15 kV. All specimens were freeze-dried
and oven-dried at 60°C overnight, and deposited in Kanagawa

Prefectural Museum of Natural History (KPM) in Japan.

DNA extraction, PCR amplification, and DNA sequencing
Total DNA was extracted from a dried specimen (KPM-NC
26845) following a slightly modified procedure of Izumitsu et al.
(2012): before heating in a microwave, an ascoma fragment ca.
1 mm’ was crushed thoroughly using a pestle. PCR amplification
of the internal transcribed spacer (ITS) region and the large
subunit (LSU) of nuclear ribosomal DNA followed the protocol
in Orihara et al. (2012). PCR primer pairs were ITS1F (Gardes
& Bruns, 1993) and ITS4 (White et al., 1990) for ITS, and LROR
and LRS (Vilgalys & Hester, 1990) for LSU. Cycle sequencing
of amplicons and Sanger sequencing followed the protocol in
Orihara et al. (2012). The resulting bidirectional sequences were
edited with 4Peaks 1.8 (http://nucleobytes.com/4peaks) and
assembled with MEGA X (Kumar et al., 2018). Newly generated
ITS and LSU sequences were deposited in the DNA Data Bank
of Japan (DDBJ; http://www.ddbj.nig.ac.jp) under LC438538
and LC438539, respectively. DNA sequence similarity was
examined using the National Center for Biotechnology
Information (NCBI) nucleotide BLAST search (https://blast.
ncbi.nlm.nih.gov/Blast.cgi?PAGE_TYPE=BlastSearch).

Results

The ascomata were found under litter near the B. ermanii trees
growing on a slope covered with Carex sp. (Fig. 1A). Two mature
and one old ascomata were collected on 27 August and 3 September
of 2016, respectively. Those specimens (KPM-NC26845 and
KMP-NC26847) were morphologically identical to Pachyphlodes
nemoralis Hobart, Bona & Conde in the warty dark brown ascoma
with double-layered excipulum, an olive gleba with yellowish
sterile veins, mostly 8-spored, pyriform, non-amyloid asci, and
globose ascospores with small spines whose tips are inflated to form
a perispore (Healy et al., 2015). Nucleotide sequence similarities of
ITS and LSU sequences between KPM-NC 26845 and the holotype
of P. nemoralis (ITS: NR_158792; LSU: NG_060093) were
99.2% (599/604) and 99.8% (808/810), respectively. Accordingly,
we identified the Japanese specimens as P. nemoralis. Detailed

morphology of the Japanese specimen is given below.
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Fig. 1. Pachyphlodes nemoralis collected from Nagano Prefecture, Japan (B-H, J: KPM-NC 26845; |, K: KPM-NC 26847). E, G, I: differential interference contrast microscopy;

- b
2

F, H, J: bright-field microscopy; K: SEM. A: Habitat. Arrow indicates the position of ascomata. B: Ascomata. C: Surface of ascoma. D: Gleba and basal tuft. E: Double layered

excipulum mounted in lacto-glycerol. Ectal- (e) and ental-exipula (i) are indicated. F: Cells of warts mounted in lacto-glycerol. G: Glebal hyphae mounted in lacto-glycerol.

H, I: Ascospores in asci mounted in cotton blue (H) and lacto-glycerol (1). J: Fully matured ascospores mounted in water. K: Perispore covering the surface of ascospores. Bars:

B 5 mm; C 1 mm;D 2mm;E 100 pum; F, H-J 20 pm; G 30 pm; K 10 um.

1. RFEE Pachyphlodes nemoralis (B-H, J: KPM-NC 26845; |, K: KPM-NC 26847). ##i#:& 15785 £0—)L (E-G,1), avbrTIL— (H) LUK ) T
DEFABETRT. EG | [EMHTHIEMSESR FH) EAEHEMSE K EEELEFEMHREERT. A BEth. RNEFREOREMEETT. B: F
FR. C: FERAKRA. D: JLNABLUVEBEARR. E: NROKRE () BLURE (). F: FERREORELHERTHMI8. G: L \ZHERTIEA.
H I FEAOFERF. J): RALLFERT. K: BFNEEETIRFRE. R7—/L : B5mm;C1mm; D 2mm;E 100 pm; F, H-J 20 um; G 30 pm; K 10 pm.

Pachyphlodes nemoralis Hobart, Bona & A. Paz, Ascomycete.
org 7: 363, 2015.

Fig. 1.
Ascoma hypogeous, solitary, ptychothecium, globose to
depressed globose, 8—11 x 7-9 mm in diam; surface dark brown

and covered with dense, angular warts (Fig. 1B, C); sometimes

brown basal tuft present (Fig. 1D). Odor not distinctive.
Excipulum composed of two layers (Fig. 1E); ectal-excipulum
orange- to yellow-brown in 5% KOH, 170-270 um thick, with
warts, 80—170 pm high, composed of textura angularis (Fig.
1F), cells up to 30 um wide, wall up to 1.5 pm thick, brown
pigment soluble in 5% KOH; ental-excipulum hyaline, 110-250
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um thick, composed of textura prismatica with thin walls. Gleba
solid, olive green, with sinuate, branched yellow sterile veins
(Fig. 1B, D); glebal hyphae hyaline, 7.3—11.1 pm in diam.
(Fig. 1G). Asci irregularly distributed among interwoven glebal
hyphae; mostly pyriform or variable in shape (Fig. 1H, I), 84-91
pm long (excluding pedicel), 38—45 um wide, containing 8
biseriate spores, walls up to 1.2 pm thick, inamyloid. Ascospores
globose, 14.8-16.5 pm in diam, mean 15.6 um (n = 30, excluding
ornamentation), pale yellow (Fig. 1I) or occasionally yellow
brown (Fig. 1J); densely or sparsely covered with small spines
(Fig. 1H), 0.8—1.5 um long, mean 1.1 um (n = 30); thin perispore
developing from the inflated tips of spines covering spore
surface (Fig. 1K).

Specimens examined: JAPAN, Nagano Prefecture, Sakuho-
machi, near Mugikusa-toge, alt. 2100 m, hypogeous under
young B. ermanii, 27 Aug. 2016, K. Yamamoto, KPM-NC 26845
(dupl.: TNS-F-85741); ibid., 3 Sep. 2016, K. Yamamoto, KPM-
NC 26847 (dupl.: TNS-F-85742).

Discussion

Although the asci (76126 pum long) and the spore ornamentation
(1-3.5 pm high) of original description of P. nemoralis (Healy
et al., 2015) are larger than Japanese specimens, other micro
measurements of Japanese specimens fall within those of
original description (i.e., the thickness of excipulum (140-253
pum in ectal-excipulum and 152-349 um in ental-excipulum) and
the dimension of ascospore excluding ornamentation (13.2-16.8
pm)).

Pachyphlodes nemoralis and its relative P. pfisteri Tocci, M.E.
Sm. & Healy are the only described members of the /nemoralis
clade of Pachyphlodes, and are characterized by brown to dark
brown ascomata and the presence of a perispore that develops
from the coalescence of accumulated secondary wall material at
the spine tips (Healy et al., 2015). The ascoma of P. nemoralis
is covered with dark brown angular warts, while P. pfisteri has a
greenish tinge and is covered with irregularly distributed conical
warts. In addition, both ectal- and ental-excipula of the former
are much thicker. The identity of the Japanese specimens to
P. nemoralis were confirmed not only morphologically but by
the high nucleotide similarity of the ITS and LSU sequences.
In Japan, three other Pachyphlodes spp. have been recorded:
P citrinus (Berk. & Broome) Doweld (Trappe, 1976) and two
unidentified species (Pachyphloeus sp. 1 and 2 in Sasaki et al.
(2016)). These species are clearly different from P. nemoralis in

color of ascomata. Healy et al. (2013) reported that Pachyphlodes

forms asexual mitotic spore mats. In the /nemoralis clade, P.
pfisteri forms pale pink to cream white mitotic spore mats, while
the asexual form of P. nemoralis has never been found (Healy et
al., 2015). Although we attempted to detect the spore mats of P.
nemoralis, it has not been successful so far.

Distribution of P. nemoralis has been restricted to Europe, i.e.,
United Kingdom (type locality), Denmark, France, Germany,
Hungary, Italy, Poland, Romania, Spain, and Sweden (Healy et
al., 2015). On the other hand, P. pfisteri and some unidentified
sequences from ectomycorrhizae (ECM) and mitotic spore mats
in the /nemoralis clade are restricted to North America (Healy
et al., 2015). Hence P. nemoralis is the first species of this clade
from Asia. It is suggested that species in the /nemoralis clade
include ECM mycobionts of Fagus, Quercus, and Populus
(Healy, 2013; Healy et al., 2015). In Japan, the vegetation of
the P. nemoralis habitat was dominated by B. ermanii, with a
few A. veitchii, and neither fagaceous trees nor other ECM trees
grew there. In addition, the ascomata were found just under
B. ermanii. Therefore, the Japanese specimens are most likely
to form ECM with B. ermanii. Because B. ermanii is widely
distributed within subalpine regions in Japan, P. nemoralis may
also have a similar distribution.

According to the ITS phylogeny of the /nemoralis clade, the
Eurasian species P. nemoralis formed one of the terminal lineages
(Healy, 2013; Healy et al., 2015). On the other hand, seven other
species-level clades including P. pfisteri are mostly composed
of sequences from North America (Healy, 2013; Healy et al.,
2015). This suggests that North America is the center of species
diversity of the /nemoralis clade. Future multi-locus phylogenetic
analyses including our Japanese specimens could be beneficial

for the understanding of the diversification of this clade.
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Abstract

Glomus radiatum, a large sporocarp-forming species of Glomeromycotina, was collected from Gunma Prefecture. Over
all the characteristics of sporocarp and spore are identical to description of the North American specimens including

holotype. This is the first record of G. radiatum from Asia.
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HEEHETHS,
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Introduction _ . .
species in Glomeromycotina form putative asexual spores

Glomeromycotina belongs to Mucoromycota that is the sister
clade of Dikarya including Basidiomycota and Ascomycota
(Spatafora et al., 2016). All the species in this subphylum
but Geosiphon pyriforme (Kiitz.) F. Wettst., which forms
endosymbiosis with cyanobacteria, are considered to be
a mycobiont of various land plants forming arbuscular

mycorrhizae within plant roots (Smith & Read, 2008). Most

(i.e., conventionally named chlamydospore or azygospore),
individually in rhizosphere without sporocarp formation
(Btaszkowski, 2012; Schiiller & Walker, 2010; Yao et al., 1996).
However, this subphylum also includes sporocarpic species
whose sporocarps are several millimeters to tens of millimeters
in diameter (Gerdemann & Trappe, 1974; McGee, 1986). These

sporocarpic species are traditionally regarded as truffle-like fungi
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(Pegler et al., 1993; Tulasne & Tulasne, 1851).

Until now, the truffle-like sporocarp formation has been
reported from several genera, e.g., Glomus (e.g., G. macrocarpum
Tul. & C. Tul.), Rhizophagus (e.g., R. fasciculatus (Thaxt.) C.
Walker & A. Schiiller), and Sclerocystis (e.g., S. coremioides
Berk. & Broome) in Glomerales (Gerdemann & Trappe, 1974;
Thaxter, 1922), and Acaulospora (e.g., A. sporocarpia S.M.
Berch), Diversispora (e.g., D. epigaea (B.A. Daniels & Trappe)
C. Walker & A. SchiiB8ler), and Redeckera (e.g., R. fulvum (Berk.
& Broome) C. Walker & A. Schiiller) in Diversisporales (Berch,
1985; Daniels & Trappe, 1979; Redecker et al., 2007; Schiif$ler
& Walker, 2010). Some of the sporocarpic species are suggested
to be cosmopolitan (e.g., G. macrocarpum and G. microcarpum
Tul. & C. Tul., from Europe, North America, and Australia [Berch
& Fortin, 1984b; Gerdemann & Trappe, 1974; McGee & Trappe,
2002; Tulasne & Tulasne, 1851]). On the other hand, diversity
and distribution of sporocarpic species of Glomeromycotina are
still under investigation in Japan; only S. coremioides has been
reported from the Kanto District (Degawa, 2001).

Since 2017, zygomycetous flora of Gunma Prefecture has been
investigated (Degawa, 2018). During the course of a field survey
of myxomycetes (2018 summer field excursion of the Japanese
Society of Myxomycetology), a sporocarp of G. radiatum
(Thaxt.) Trappe & Gerd. was collected from Numata-shi, Gunma
Prefecture in July 2018. Brief description of its morphology is

given bellow.

Materials and methods

Hand-cut sections of dried specimen were mounted in 3%
KOH and observed under light microscope (OPTIPHOTO,
Nikon, Tokyo, Japan). All measurements were performed with
PhotoRuler 1.1.3 (http://inocybe.info/). The terminology of Yao
et al. (1996) was adopted for the description. Dried specimen
was deposited in the Kanagawa Prefectural Museum of Natural

History (KPM) in Japan.

Taxonomy

Glomus radiatum (Thaxt.) Trappe & Gerd., Mycologia Memoirs
5:46, 1974.
= Endogone radiata Thaxt., Proceedings of the American
Academy of Arts and Sciences 57: 316, 1922.

Fig. 1.
Sporocarp epigeous on litter surface, reniform, ca. 3 mm in
width, ca. 2 mm in height, not containing the foreign matter,

without exuding latex, surface white or greyish-white, slightly

cottony (Fig. 1A, B). Peridium undeveloped but a thin layer
composed of interwoven, aseptate, thin-walled, filamentous
hyphae present. Gleba developed on peripheral region of basal
sterile region of sporocarp, darker toward the sterile base (Fig.
1B). Hyphae of sporocarp hyaline, thin-walled, aseptate, 1.5-5.3
um in width (Fig. 1D, E), sometimes forming terminal swelling
up to 20 um in diam in outermost part of sporocarp, (Fig. 1D).
Spore radially distributed, thin-walled younger ones embedded
in exterior and thick-walled ones in interior (Fig. 1C), surface
smooth, light yellow-brown, ellipsoidal to broadly ellipsoidal,
55-87 um in length, 44-55 pum in width, mean 68 x 50 pm (n =
20), Q = 1.2-1.6, mean 1.4 (n = 20), often containing pale yellow
single large droplet up to 22 um in diam and many small droplets
(Fig. 1F). Spore wall composed of single layer, 4.6-8.1 pm in
thickness. Subtending hyphae single; boundary between spore
and subtending hyphae occluded by wall thickening (Fig. 1F).
Specimens examined: JAPAN, Gunma Prefecture, Numata-shi,
Tanbara kogen, N 36.787027, E 139.061407, alt. 1183 m, on litter
surface in a moor, 29 Jul. 2018, Y. Degawa, KPM-NC 26800.
Notes: Morphological characteristics of the Japanese specimen
are almost identical to those in the original description from the
Northeast (Thaxter, 1922) as well as the descriptions from the
Pacific Northwest (Gerdemann & Trappe, 1974) in USA and from
Quebec in Canada (Berch & Fortin, 1984a). This is the first report
of G. radiatum from Asia. Glomus radiatum is also reported from
Austria (Palmer, 1997); however, the morphological description of
this specimen is too brief to conclude the identity to the Japanese
specimen.

The most distinctive character of this species among sporocarpic
species is a radial arrangement of spores in sporocarp. The
spores start to mature at the base of the sporocarp (Fig. 1C). This
centrifugal development pattern of the sporocarp was consistent
with the previous report mentioned by Berch & Fortin (1984a).
Hyphal swellings observed around the surface zone of sporocarp
were putatively an initial stage of spore development that was
also described in previous studies (Berch & Fortin, 1984a;
Thaxter, 1922). However, those swellings were not described in
Gerdemann & Trappe (1974). In addition, a hyphal intrusion to
spore observed on several specimens in North America (Berch
& Fortin, 1984a; Gerdemann & Trappe, 1974) was not found
in the Japanese specimen and type specimen (Gerdemann &
Trappe, 1974; Thaxter, 1922). Both morphological comparison
and phylogenetic study based on a number of Japanese and North
American specimens are necessary to determine whether those

specimens are conspecific.
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Fig. 1. Glomus radiatum collected from Gunma Prefecture, Japan. A: Sporocarp. B: Sectioned sporocarp. Radially embedded brown spores and a sterile base are shown. C:

Magnified image of cross section of sporocarp. Thin-walled younger spores embedded in exterior (above) and thick-walled ones in interior (below) are shown. D: Hyphae of

surface zone of sporocarp. Arrow indicates swollen hyphal tip. E: Hyphae of inner zone of sporocarp. F: Spores. Bars: C = 100 pm; D-F = 50 um.

1. BBRE Glomus radiatum. A : BBFR. B: laFREE. BMITRICEINTIBEEFUBAFLEEEDETRT. C: BFREE (LX) & (T
IZREBALEERORFHL, &5 (L3 [CRGEROBMFNEETIHTETT. D:BFRERADEARELZTOLHOEKE (RE). E:RFRANBOESR.

F:B@¥F. R%—JL : C 100 um; D-F 50 um.

According to Gerdemann & Trappe (1974), G. radiatum was
proved as an arbuscular mycorrhizal fungus associated with
Cupressus nootkatensis D. Don (Cupressaceae) by the observation
of a direct attachment of sporocarps to the plant root. Thujopsis
dolabrata (L. f.) Siebold & Zucc. (Cupressaceae) grown near
the habitat is one of the candidates of the host plant, although the
direct attachment of the Japanese specimen to any roots was not
observed. The sporocarp collected in this study (KPM-NC 26800)
grew on moist litter surface in a moor dominated by Phragmites
australis (Cav.) Trin. ex Steud. and other herbaceous plants.
Similarly, specimens from USA, Canada and Austria have been
collected in wetlands, i.e., stream banks, hummocks in a boggy
(Gerdemann & Trappe, 1974), and Sphagnum (Thaxter, 1922) or
Juncus articulatus L. (Palmer, 1997) growing sites. Therefore, G.

radiatum seems to prefer wet environment.
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Rhizopogon boninensis (Rhizopogonaceae, Boletales)
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AAavonld 1936 FITMERHEEXBEDERITE DV TRESN-ETHSH ., BOEKDLHEFHROICELT,
H—ERBIBEONTOEVETH D, AHARTIE, 2ATERBSLUFH LI/ TERBDNSBONTAZREEIC, K
BOEBROAALRBMAEICOVTHLMNCTHEELIC, ZEOBEREBIULINMATEEEETHREE LT,
DFREBHOBR. RREOAAEIE. NERFESBLUVBARKRIETTHL, MEESE FREKINE) PHEXEET
BACENRERSINT=, Ff=. ARAE Rhizopogon buenoi £&4H(12, BRDMIBEL (I RFMIZHIIL TSI EATRESH
fro DEZEF. REICINETRETONTL =24 R nigrescens IR IUREMNICELZETHY., ELELT
R. boninensis ZBRAY HNEZEETRLT,

Abstract

A truffle-like basidiomycete, Rhizopogon boninensis was described based on specimens from Bonin Islands in 1936.
Species recognition and taxonomic treatment of the species, however, have been unclear. We examined one of the
syntypes and fresh specimens newly collected near the type locality as well as other specimens collected throughout
Japan. Molecular phylogenetic analyses revealed that the species distributes not only in Bonin Islands and the
mainland of Japan (i.e., generally known distribution) but also in Ryukyu Islands and South and East China, associated
with Pinus densiflora and P. luchuensis as well as other two-needle pines. Moreover, the analyses suggested that R.
boninensis and its sister species, R. buenoi, are phylogenetically distant to any sequences of Rhizopogon available
from the International Nucleotide Sequences Database. Taxonomically, R. boninensis has been treated as a synonym
of a North American species, R. nigrescens, but they proved to be phylogenetically and morphologically distinct.
Accordingly, we taxonomically redescribed R. boninensis and newly designated a lectotype. Both English and Japanese

taxonomic descriptions are provided.
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Fr i

T avu & Rhizopogon Fr. (A7 F B avufl) 1L~V F 4t
ANITHF BRENAVEFARZTZ AT oM FAEEDRDE T, 4
PR BRSNS L EREE SO 5E, ALEERE LLITK 160
255 (Kirk et al., 2008 ; Grubisha et al., 2002 ;
Koizumi & Nara, 2016 ; Li et al., 2016 ; Martin et al., 2015 ;
Mujic et al., 2014 ; Sugiyama et al., 2017), EN T, H<H
HRAICSIVTV DT ara R, roseolus (Corda) Th. Fr. 213U &
10 FIFERHMBNLM, SHOBEIZLY, JVELOBEDOTE
TERALNI /2 DH D LB b,

Ito & Imai (1937) 1% 1936 £E 11 A IATb -/ NEFRFERET
DEEFREDOEIZ, B IR THRESNIAEARZL LT,
Rhizopogon boninensis S. Ito & S. Imai ZFo#L. fif % L=
vvavndA i, BREWCLIZ, WA DZOEKE,
SUTIRl—H R TR R E R LIS IV R E E 2 DD H DR
i, ALKIFERETIHD R. nigrescens Coker & Couch (14 :
FAavn) LEGE-FEHESNT (Kobayasi, 1937), ZD#,
/IBR(1938) 1X R. boninensis % R. nigrescens D /=251 [ A
=rvava] LV v avaoiiis EEiniz, Mk
(1938) 2L atdi, O (1959) IR W THEERSH T,
L, ZROLORHELIE L, A AT avnOfiEz F7RmIC
RUTZSCHRD 72K FTe, ZATIRARDRFBATOILTELT,
FEDFARP AR EETH D,

EHDIL, 2018 47 11 A ICHEMEL 72/ NEFR B I L UREE
TOMTARRECENT, Varvday~i T Cr4vay
0 (h=riavn) CE—OFEER T 57 R REL,
ARFZETIE, D CRROD FLGERSC A 7 ERA T L OM s pE
EAREDHRIREDS, A= ravr] BIO 4dvavn)
[ZOWTOREFIIRNL TR AT DOV THERES
w1107,

MEBIUFE
FEADYUTIV T B IVEHEE

TEEOBET, NEFEES (RE - BE) 2iItHe
THERENOT <Y E N 2yF a7V R TITo72, T

=R 1. KRR THITBONZDNA L —F X,

Table 1. DNA nucleotide sequences newly obtained in this study.

EAFR DO DNA fhH e, RERFERS U IR 22 Bk
B TOEEAREERIU T, AR RNRS A A O & - HiEk
EtE (KPM) 3 X OE B A E SR AT 555 (TNS)
TSIV TV D, K FBMEBE B III AT 7 7 +E R
MT5310L Z vy, BUEIEIXE RIS T, e BB

RAE LA~ — 48 T — 1 27 WRAYCAM-NOA2000 %
-, BEEE T CoFRNIIEY A~ —41:% Microstudio 33
£ O Windows ik ImageJ (7 AV 77 [E 75 £ 28T (NIH);
https://imagej.nih.gov/ij/download.html) % A\, & B L
VCQME (JTER/ER) OFWEIZT & AL
30 D f-H BRI LI,

DFHIFE

T EARMKR D5 DNA fhH 21X Whatman #1:3 Indicating
FTA Card # iV 2, BUARY — L RNA BIZF (1DNA) ITS
B LUK 7 2=y (LSU) @ PCR HiRICIX, ZhZ
FUITSIF (Gardes & Bruns, 1993) « ITS4 (White et al., 1990) .
LROR * LR5 (Vilgalys & Hester, 1990) D7 T A~ — T %
H iz, PCREMRE, =7 AT — R &5 ETOFIEIL
Orihara et al. (2012) IZfE>7z, ABFETHONIZ—F A
T—HEER LITRLU,

ITS ik DT — 22y MERRIZIE, AR THRONIZ —
AT =2 DA, GenBank BLAST #25% (https://blast.ncbi.

nlm.nih.gov/Blast.cgi) (28BN, EEEXZLAF R —
Y AT —=H =2 (INSD) (ZEHFSNTOOMFMEA=

TOENEEDOY —r AT — 2 EFIRA L, NERRLE
PEA A avn (KPM-NC 26928) O ITS ¥ — 47 ALAHIA
% 90% LA 732 Query coverage 80% LA LD 4 2 —/4ri &
R. nigrescens B O ENVEMFRIMED BV EAL 3, SHIZY 77
LU ARELT, EWNTERD &7 ava R, roseolus &1
(DR 3 D TS v —r v AT — 2 &Mt 7 — 27 M
Wiz, T—HEyhDTTAL A NIIE SeaView version 4.6
(Gouy et al., 2010) 33 L TX MAFFT v. 7 (Katoh & Standley,
2013) MV, BB EMRRZIL “gap opening penalty” % 1.1

12, “Offset value” % 0.1 IZEFE LML, T 74/VEDORE

DNA fiili
SYHERE PR FEA BRI IEAE =
ITS LSU
Rhizopogon boninensis  [if] |11 b Z AL Fn AR A 0T T~ T KPM-NC 26862 MK395367
R. boninensis TR IR SRk B (M S H0S) DIERyE =Ny A S N KPM-NC 23383 MK395368
R. boninensis PRI EITEAT G- BRB LD (AR) U avda < YT KPM-NC 23980 MK395369
R. boninensis TR I B AR ALK BT (ACK ) DIERyESERyASAVY N KPM-NC 26882 MK395370
R. boninensis TR IR\ E L AR B Tl S (VE R ) Vaufa <Y F KPM-NC 26898 MK395371
R. boninensis SRR/ INSEJEORF A S R o L e Vavufary<VHT KPM-NC 26928 MK395372 MK396904
R. boninensis FORHRINEFAFER B)IS DB Vavdavu< VT KPM-NC 26945 MK395373 MK396905
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R2. AALIAVODEATER, FLICEESNNERESRESEZERSIUARMNEZLRL, REHTOMBEDORRHICE TS, BFRFEOLLE.
ALK EE R. nigrescens DIREEEH P DT —HETFRT . Ito &Imai (1937) DEEHEIE, SEHERLIZLIMIATIZER (TMI37363) ZETLHBICEIKEDTHS.

7385, Kobayasi (1937) [Z&% "R. nigrescens" MEE#EIZIE, FEFER DO (LHEL.

Table 2. Comparison of basidiospore dimensions among the Rhizopogon boninensis lectotype (TMI 37363), newly obtained a specimens from Chichi-jima (Bonin Isls.) and

Honshu (KPM-NC 26869), and the original and subsequent descriptions by Ito & Imai (1937) and Kobayasi (1938) as well as the original description of R. nigrescens. Note

that Kobayasi (1937) did not show spore dimensions in his description of R. nigrescens sensu Kobayasi (= R. boninensis).

R. nigrescens s. str.

JRGELE (AEKPE)
Original description

(Coker & Couch, 1928)

fli4, Taxon F A avva Rhizopogon boninensis
. . JRELHE (S PE)

N N 8 B E N o R o
TEAPEH -« High LA A TN TR e A S P AN (PrEg) e Ito & Imai (1937) JIVFR (1938) (R 7E)
Locality or o - . Chichi-jima, Bonin Islands  Honshu (Izu Peninsula), Chichi-jima, Bonin ~ Kobayasi (1938)

Chichi-jima, Bonin Islands
references (KPM-NC 26928) Japan (KPM-NC 26869) Islands original Chichi-jima, Bonin Islands
(TMI 37363 ; lectotype) e
description
S BLDIEE

ca. 700 pm

500-1500 pm
Peridium thickness

AT TR

o 5.8-7.7 x 3.0-4.1 um
Basidiospore

5.2-8.1 x 2.8-4.0 um

500-1200 um

500-2000 um 700-1000 pm ca. 290-440 pm

5.6-7.8 x 2.7-3.9 um

6.5-10 x 2.5-3.5um  (5-)6.5-7(-8.5) x 3-3.5um  6-9 x 2.4-3 um

(mean 6.7 x 3.3 um; n=30) (mean 6.7 X 3.4 um; n = 30) (mean 6.5 x 3.1 pm; n = 30)

dimensions

O fitt (B /FR)
1.6-2.4 (mean 2.0; n=30) 1.5-2.6 (mean 2.0; n = 30)

Q value

1.7-2.6 (mean 2.1; n = 30) N/A N/A N/A

EHWZ, TIAARET#%, Gblocks (Castresana, 2000)
DT NAYVARZENF ¥y T H L E LY A M KU
TIA LA A NI T2 T — 2y M RIS
2o ABFFE TSI LSU v —/ 0 AIZOWTHE, GenBank
BLAST (ZE DM RIPER SR O A FE M LT,

53 F SRAMIRHT VX I LI L OANA RHEE T KD FEHi L7z,
o HL B HE T L HEE 12 1E jModeltest2  (Darriba et al., 2012)
Z M, ITS1, 5.8S BEUNITS2 O 3 FHIKIC R —F 1ar
L. FNENUIODWTET AMHEEERIT ol ~ARfFHTOE
TOVITAR UL I YE (AIC) (ZHESEPGEL, ITS1ITIE
HKY+I, 5.8S (213 K80, ITS2{Zi% SYM+G E7 V&AL
7oo AT RAXMLYv. 8.2.10 (Stamatakis, 2014) |- T3
L. EiRo 3 fEIRIC S =T var L& 2 120 T, ik
BT DR NTA=ZOREEEAT T, F/— RO/
DB LSO EIZIL “rapid bootstrap analysis” % V7= (1000
BIRETT) o A RHEE TOfENTIX MrBayes 3.2 (Ronquist &
Huelsenbeck, 2003) 12X 1T>72, AR EHMEROFHIX
Metropolis-coupled Markov chain Monte Carlo method (Geyer,
1991) (ZXDITV, fRTIE 300 75 HiEAUMDIRL . BHEEIE 1000
HART LRIz, 2 DORIFFETT 55T D~ /L2784
ITENER 4 RITEREL,
frequencies (ASDSF)” 23E & AUIZ 0.01 % R [a] > 72K s TUY
WU L7z, MORTDRTOBIZIEIEL, RO DORIEIC
EOEHGRMRORHELIT T2, Fo. BHEINIH T A—
A0 “effective sample size (ESS)” DAEAS 200 Z+ 4512 _EA]-
TNDZLEefERBL., e T LT,

“average standard deviation of split

HR
RO REROHH O LL B R B

2018 4 11 A/ NVEREEBERXBEBIUOREDV 2y F oy
<V T CRESNT-A A vave (A=rvavn) FFER

(KPM-NC 26928, 26933, 26945) 1%, SRR I IR A%
WO, AT REF LRSS M (K 1.3 mm) . Kl
SR KRS B DOMUIRE SRR BAEL . $l T 2L R 2K
NRBEITRDE, BIOH 228 VT, Tto & Imai
(1937) . Kobayasi (1937) . /M (1938) BLOMFE (1959)
kDA A avn (h=riavn) otk &Lz, F-.
BEDOARINEA AL av afE R LG R FFIT — 8Lz, &
BT EZEDO—N W) 1T—MMEAN A AREOZ 2 —
HEMZET (TMI) PR ® R. boninensis D> Z A7 1A Y
TOIEA (TMI 37363) DBIZELFEM LT, 3% KER{LAVD
LV CRBELIZFE R, I ORI o B LsE
BIZRORD-T2b DD, ERROFTREHBLEADWT L
HIFEIIZIZIE B 22 e RS vic, EER B RBNR
MOEAM TOLE CLEPOLDOT —252ET) 221
Y,

AFEE

INAE TR B A IR E S L OVRE B FEAE R (KPM-NC 26928,
26945) BALAVZ TS IO — 7 A%, [ LR ED
FAavufEAR (KPM-NC 26862) 735Dy —/7r Ak 99—
100% O—EDB R 57 (FE L 698 bp/703 bp, 720 bp/721
bp), EHIT, TMHDY—rr Al WBIRO MR, ¥
RS, AKEBIOEERBOYa7F 2y~ Uk F CERES
N avafg B OERNPSLDY — 7 AED T, 99-100%
D—EN AL (639-644 bp/644 bp)

DF RN

ORI TS 7 — &y MNIAFH 19 v —4Fv
A, 661 bp &lgoTz, NSAXHEEIZL DI TIE, £ 1,570,000
HARIZIEFIRAEL 20 | WORL ISz, LizadioTC,
WD D 1,570,000 ARG OREATEAEIEL, FRVDOIEITIHE:

12
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L7 2862 fll O R &~ A X FZR RO I,
ETD/RTA—=HD ESS 1E 200 24312 LEl>Tuz, 64T
T52 007 OEFORE (InL) OREHFEEIL -1903.83,
FRFNEE)IL -1929.47 Th o7, RAXML IZLD R AIED L
(InL) 1% -1851.198047 Th-oTe, "AARHEEBLIOERAIET
BONI BB OBIEIEIER —CThololod, RALIERHK
WOHRER 117,

BT OFER . B O/ NEFEERPE, A TPE, FVERE B
O avatERNSOL—r AL, BARLFED
WA BLOWH LA NOELN QO TAMVEREIR OB —
VA (Huang et al,, 2012 [H[EIHIFEE L A RO — 7
2]) bAATaveOIL—RICEENIIEIREINTZ (K
1o AT avalDliikBIRNBIFFENTZDIT, AL

70/0.93

93/0.99

73/0.93

100/1.00

96/1.00

68/0.66
—— 32/0.80

99/1.00

98/1.00
54/0.58

0.01 substitutions / site

R. nigrescens MH910566 USA, NC
R. evadens KT968587 USA, OR
R. subaustralis MH878759 USA
R. subsalmonius AM085530 SPAIN, Girona
R. variabilisporus KT968595 USA, CA
R. jiyaozi NR 158906 CHINA, Yunnan
R. rubescens LC198723 JAPAN, Fukui Pref.

R. pseudoroseolus MG773821 USA, TN

DELHEEITZ R buenoi Calonge & M.P. Martin THY, ZD[H
FEIL, OB HEEORE (Grubisha et al., 2002) LITRHE
WCREMEL CWDBZER RSN (DY —r AL
(L ITS BEIKOARFNE 90% Afi) . BIfE, AATavndFs
L7825 TUND R. nigrescens DY —77 A (MH910566 ; K [H
=R TAFMNEE) 1 IA AT ava bl I RAICHEEIL TRY,
Rhizopogon subg. Versicolores |28 Fi11=,

%8

LFRORE TS NEFEE BB I ORI TS (A a
va | ZWT LI RER - REMICE - THLT LD RS
NI2FD, TIETHEEAREMICIE SHMEERTLED TN -T2
BTG EICBWTHIES O AL CWAZENRENTZ, Th

Rhizopogon buenoi NR119466 TYPE SPAIN

UECM of Rhizopogon AB839387 JPN, Tokyo

— UECM of Rhizopogon AB769904 CHINA, Hunan

R. boninensis* MK395368 JPN, Okinawa Pref., Tokashiki Isl.
UECM of Rhizopogon JQ991777 CHINA, Zhejiang

R. boninensis* MK395373 JPN, Ogasawara, Hahajima Isl.
R. boninensis* MK395369 JPN, Okinawa Pref., Okinawa Isl.
R. boninensis* MK395371 JPN, Okinawa Pref., Iriomote Isl.
R. boninensis* MK395370 JPN, Okinawa Pref., Kumejima Isl.
R. boninensis* MK395367 JPN, Okayama Pref.

R. boninensis* MK395372 JPN, Ogasawara, Chichijima Isl.

Rhizopogon
subg. Versicolores

R. subg.
Roseoli

1. A4 a0 R boninensis £Z DEAFHFEED TS T—AEIMIEIKREERBMH. /—FEHISRESNEREERLZIT MRSV TE
(RAXML rapid bootstrap values; MLBS) H&UNA XHETEEHRFER (PP) ([MLBS (%))/[PP1 ELTHRR). HEHICEBBEOS LV IK (MLBS >
75% M2 PP>0.95) EARMMTRLIz. AR THIICBONZO—URIZIE, TREYRGEMFLEZ. "UECM" [ZSNEBRDBRR —7 VX,

Fig. 1. Maximum likelihood (ML) phylogeny of Rhizopogon boninensis and its allied taxa based on ITS dataset. Scores at the nodes indicate RAXML rapid

bootstrap values (MLBS) and Bayesian posterior probabilities (PP) (as [MLBS]/[PP]). Branches supported by both BS > 70% and PP > 0.95 are shown as

thickened black lines. Sequences newly obtained in this study are designated by asterisks. UECM = uncultured ectomycorrhiza.
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Z. AEZENOT I~V HRBLN 2y F 2=V HRong
FUZBWTHIALS M L TNDEB BT, o BUEA A=
TROFELIZTETHIVTND R, nigrescens 13 BRI A AT =
bt KEHEEN TWAZELRENTE (K1),

K PECTIH D R. nigrescens 13, F FARD KA /2D K
(R KEE 6 cm) RO <RV T DENL N BAE R OD RE
ZBWCAAvaval T2, 1 IEEREREN S DR
TN AMEAFELHDE (400 pm A T) . HFRF2E
DRIEVA (6-9 X 2.4-3 um) FZRBWTAA T avalifE
2#% (Coker & Couch, 1928 ; #2), X 1 O ITS fHIK D%
KM 72T Te< LSU O EFELY| D i T W 1R
B« BARMICE—FETIE e WZ e RSN (R nigrescens
= A GU18759%4 (bp)] / [FEBEA A vavay —ri
MK396905 (bp)] = 851/919 [93%]) .

WIZ, T OWNZHONTTHLN, [s=rravnm), T4
FAavne] EHIZ 1937 FITREENTVDN, L=rvayn
DOFt#E G Teim L (Ito & Imai, 1937) OHRRD TN A A=
ToDFEHEE I (Kobayasi, 1937) DRI~ 2 7
HIFERW, UL, BEOMA IR, BURTIELTLL 4
DIHZHBHEN T S NN &, RE AV INEIFGE B IR
B AN PERE BIZIA AL TWDIEND, ARE O
LTSS (A A avn] ZH0LIEPRGIRELN D2
NWeE 2 H5,

VLEDS, [HAvavma) oF4 40T, R. boninensis %4
THIEERET D, 728, Ito & Imai (1937) (2L DFGEH
IZBWTC, AEDZATIIEBAFET D (o FATTHD)
BENFEPNTNDHIEND, KiRLIZBWT, by aa
TOFNOLINIAT % 1 FIRET 5.

Rhizopogon boninensis S. Ito & S. Imai, Transactions of the
Sapporo Natural History Society 15: 11. 1937.

2 (Fig. 2)
= 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, Chichishima,
Ogasawara Islands (/N5 JF 3% & 2 & [HE AT) , JAPAN, 5
Nov., 1936, S. Imai (TMI 37363).

Japanese name: Oshoro (F4 : A4 avn)

Macroscopic features: Fruitbodies subglobose or somewhat
tuberiform, up to 6 cm in diam., surface felt-like in texture,
basically whitish but varying in color such as pale yellow,
yellowish brown and pale reddish brown, roughly covered

with rhizomorphs almost the same color as the peridial surface.

Peridium 0.5-1.5 mm thick, surface gradually turning pale red
where rubbed or bruised, finally becoming blackish brown to
black, context whitish to pale ochre, gradually turning the same
color as surface where rubbed or bruised. Reaction of peridium
to 3% KOH: turning wine red.

Microscopic features: Peridium composed of filamentous
hyphae mostly 2.5-12 pm broad running subparallel to surface
and pseudoparenchymatous cells up to 28 um with abundant
extracellular brown to blackish brown pigments throughout
the context, hyphal walls up to 1.5 pm thick. Trama of
interwoven, colorless filamentous hyphae 2.5-6 um, walls 0.6-1
pm. Subhymenium present, of 1-2 longitudinally arranged
cells. Cystidia not seen. Hymenium composed of basidia
and numerous, colorless basidioles. Basidia cylindrical to
legeniform, colorless, mostly 4-6-spored. Basidiospores 5.2-8.1
x 2.8-4.0 pm, average 6.7 x 3.4 um, Q = 1.5-2.6, Qmean = 2.0 (n
= 30; based on the specimen KPM-NC 26928 from Chichi-jima,
Bonin Islands), ellipsoid or capsule-like, smooth, colorless to
pale yellowish brown, containing 1-2 guttulae, walls ca. 0.5 pm
thick. Clamp connections absent in all tissues.

Habitat, distribution and season: Hypogeous or sub-epigeous,
solitary or scattered under Pinus densiflora Sieb. & Zucc., P.
luchuensis Mayr or other two-needle pines; Japan (southern part
of the mainland, Ogasawara Isls., Ryukyu Isls.), South and East
China; almost all year round.

Specimens examined: JAPAN: Tokyo, Ogasawara Islands,
Chichishima (Chichi-jima Isl.), Ogimura, 5 Nov., 1936, S.
Imai, TMI 37363; Chichi-jima Isl., Chiio-san Park, under P.
luchuensis, 7 Nov. 2018, leg. Kentaro Hosaka, KPM-NC 26928;
Chichi-jima Isl., along the trail to Mt. Tsutsujiyama, under P.
luchuensis, 8 Nov. 2018, K. Yamamoto & M. Ohmae, KPM-
NC 26933; Haha-jima Isl., along the Tamagawa Dam, under P,
luchuensis, T. Orihara & K. Hosaka, KPM-NC 26945; Shizuoka
Prefecture, Izunokuni-shi, Ukihashi, under P. densiflora, 6 Nov.
2017, M. Nakajima, KPM-NC 26869; Okayama Prefecture,
Wake-cho, Taga, under P. densiflora, 12 Sep. 2008, T. Orihara,
KPM-NC 26862; ibid, 5 July 2009, M. Chishiki, KPM-NC
26863; Hyogo Prefecture, Kobe-shi, Kita-ku, Shimotanigami,
Shiogahara, under P. densiflora, 21 June 2009, K. Sanjo, KPM-
NC 26867; Takarazuka-shi, Nakayamadera, under P. densiflora,
15 July 2012, T. Orihara, KPM-NC 26872; Kagoshima
Prefecture, Tokunoshima Island, Amagi-cho, Mt. Yamatogusuku,
under P. luchuensis, 25 June 2014, T. Orihara, KPM-NC
23894; Okinawa Prefecture, Tokashiki Island, Tokashiki-mura,
Tokashiki, under P. luchuensis, 14 April 2013, K. Yamamoto
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L8

|
" )
B 2. 77 <-ary0 Rhizopogon boninensis:a. FEA (INERFT R B KPM-NC 26928) ;b. LIYNIATIER (INERFREE, 1936 £ 11 B 5 BiEE ; TMI37363) ;c.
FEBLLUVEBROFSR (KPM-NC26869) ; d. HFHIF (KPM-NC26869) ; e. LY/ TIZADBEFHF (TMI37363). A7 —JL : a,b=2cm;c-e=10pm.

Fig. 2. Rhizopogon boninensis: a. Fruitbodies collected from Chichi-jima Isl., Bonin Islands (KPM-NC 26928); b. Lectotype specimen collected from Chichi-jima Isl., Bonin Islands

on 5 Nov. 1936 (TMI 37363); c. Hymenophore and trama (KPM-NC 26969); d. Basidiospores (KPM-NC 26969); e. Basidiospores of the lectotype specimen (TMI 37363). Bars: a,

b=2cm;c-e=10 pm.

& T. Orihara, KPM-NC 23383, Okinawa Island, Kunigami-
son, along the trail to Mt. Yonaha, under P. luchuensis, 1 Sep.
2014, T. Orihara, KPM-NC 23980; Kume Island, Kumejima-
cho, Nishime, between Darumayama Park and Shirase 2nd Dam,
under P, luchuensis, 19 May 2015, Y. Takashima, T. Orihara & K.
Yamamoto, KPM-NC 26882; ibid, K. Yamamoto & T. Orihara,
KPM-NC 26883; Iriomote Island, Taketomi-cho, Komi, the
basin of the Aira River, under P. luchuensis, 27 June 2018, N.
Maekawa, K. Yamamoto & T. Orihara, KPM-NC 26898.

AR RO . 7 IR BRI ~ BRI, B K 6 om,
KiEFI7=A MR AR, REA, HEA, RS
DEEFIZE A, 17 0.5-1 mm FREDIZITR A OHRIRE R H
ICRORBICE DD, SMITEE 0.5-1.5 mm, FIOFHAE
~EBE . BEBLIOETNTNL. BAMESITALR A
WCRIR ISR, HL<RDMEETHERE O~ BAITR
%o 3% KERALAVY L (KOH) [ZLDIMNZ D RESE © RY
A BIZEE, BRI, BRIZOWTE, AARITIEELY
EBHNRHY, T LoNTIRF,

SRR - AN IR IITIFIE AT EDE 2.5-12 um
TR DR IRF R LIE RN 28 pm OATAEENSR2Y, Hk
BEDQEXITHR K 1.5 pm, MfMIZIT8 6~ BB a0 aE
NEEHLND, B (T NEE) (TEAOTET DM
SRARRD20 . BR ORI 2.5-6 pm, HEREEITEX 0.6-1
pm, FETEIE ~2Manbied, YAFUTIERALIA
WV TR IEIANRICE LT OEAOHE TR LB T ERD
72%, HTEIEAREA~ AR ED A, B, %<
1% 4-6 fE, 1% 5.2-8.1 x 2.8-4.0 um, ¥ 6.7 x
34 um, Q=1.5-2.6 CFHHE 2.0) (n=30; REFE KPM-NC
26928 BEARIZHSL) . /I (W7 eA M) | g, G~
B, WNENT 1 SFERIE 2 SO RERMEREETe, AT
faFABEIRESHBLZ 0.5 pm, ESRIZZ T IERLNR,

RERE - &8 . ThH<Y, VarvFayerhlo §#HiE~
UMIZHEAR F T A MR AR T R AR S E AR
o BAR UNEIRRER. PV B ARE S T AN LIR) |
HE ; REARE AR,

BIZIZA . LR SGRiaE SR,

BE  FEREBIOHEFRFORENE, £2 KiFh (2016)

© The Japanese Association for Truffle Science (JATS), 2019

15



FRIFD A Tao0D0RH. REBIUESL Truffology - Volume 2, Issue 1,2019
\ZBWT, A avm Rhizopogon sp.) LLTH#EHIN TV U7, BIOBREY—F7VADT —H 5@ AXE5Z L2k

DEMNAFE (AT avna ; R boninensis) SHEESIL, A4

avnm] LLTHRHSITWDEITNFEES 2 61D,

B

ARFIETIE, FOEEB LSBT FT O RO
Linolod A avnlilonT, AT EMTHD/NEIRGE S
ETe HARKMNOEESNTZV T IVEBI YR boninensis
DEATEARE N, RFRAILE LSOV THLMNITT
LHEEBIT, AATavadFL LU TR boninensis & %~
T EEfE T e, ZAVET, ARREIT/NERGE R DIED,
HAKRENSHOI TN, AN BRI IS <P 1E 5
DO L)~ (ﬁ}ﬁ%}%\ 1959 ; # 5L, 2008) (7245,
Pere RKiEh (2016) 120, [Favava] EREESZFEN
HHRRICHET DB OB NRH D), ARSI ITH5 1%
AT ORER . AFRILR RS BIZIA< AL TODTET TR
CHEICETHML CODZENBLINTRoTz, ZORERIE
Ltk FEAmI %L’Cb#&b‘ﬁ?’/TNT’ﬁﬁT/Tﬂﬁﬁ
D aya @O EFHINRELED D BT, ETEET &
MR THD, PENSATHRICEIVELNEZOY T

VW NIV EE RO BREEY — 7 AT, £D)
HO 1 DIIHE T ay Pinus massoniana Lamb. DS AR )
ROz — A THD (Huang et al, 2012), 5k, &
WL D0 Mo RATZ, PEIZBWN TG A avn T
FIROFER - EDRINDHIET, KVIEMRIARIRHS

TR DZEN TSNS,

FHAITIX, AFEIL R, buenoi LIEIZ, EEUT@W?‘Z"L
DERGFREICH B ENRVZEDRBEN T, WX
PRE R ICHERIE OMIEAETS “Corsicus type” @%Bi#ﬂ%ﬁf
ZH O mIZBWTHEET S (Martin, 1996 ; Martin & Calonge,
2001) s TN ETITRBMT D 72S N TORDBNOREL E D
ITS D725 DNA EEGHIRIZ ISV 3 1 R T 21T
5Z&T, R boninensis-R. buenoi 71— R DORERRFED RIS L
OHEJE L~V OB M BRI 24 Bt TOK LR
o,

SR EIZIK%OD:JZ‘/&~%ﬁ%@ﬂ:mwﬁ%ﬁén
VINIATFRERAT -T2 R. boninensis F2A~ (TMI 37363) |
EAEMICEEN, RIARERERETHT2 (K2b), 2D
LI NEA T RERIIARE TSN A AL ay AR L HE
BN —EL, A4 avv R boninsnsis OFED ERNDIDFEH
RS DL e o7z, BT, B FRMMHTIZI VTR,
BHITH L TV T ENTAEARITMABREEY — 7 A E )i
ZET, AEMNINETOREL RIZIEW I Afitkz AL T
HIEBHLPZ o7 (K1), 7205, BRATICERE - &
SN W TH-Th, FATEARER LR

Y. FEOFERIR & AR IR DUV T O L [E e PR A ] B
28D EE 2D, Atk MBEOFIEEZEATL2LT, 5=
TR/ MR LS RIS L. TORERA L L
720 TCNBE 2 DML AT O EFITEAMEESINATH A,

B

EADIEICHT= T, I EANK, HHER, PRI,
BEIWIR, RATRZK, @BBME LR LORIE AR

THACTE W, ZCBLHRL LSS, AR AR
Rk NRBEDTIERT TR 29 4L —MRATFEBI AR, INEATBL L
N B R B B TR (B) (MFLiREE S -
17K15184, 25840149) DBIRZS2 TITHILIZ,
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First discovery of Rhizopogon togasawariana (Rhizopogonaceae, Boletales)
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N YT Z 2 av v Rhizopogon togasawariana A.B. Mujic, K.
Hosaka & J.W. Spatafora (X, 2014 FIZ& BRI EAT =2 A
PEDREAZ NS THD (Mujic et al., 2014),
ZOA4OEY, AMNEFHBIOME OIS —HIZoMm T2
<Y B O DTN Y T Pseudotsuga japonica (Shiras.)
Baissner &HFRAYIZOMER R AT L AT HHFE THY
(Murata et al., 2017) . AARO av o)z BEamfED fCTHE—,
Villosuli BEJE\ZFTIE T %, AHBIINT U T BOBIALER
AT DTS, AERICE END T OMOBE MR
£ TIEKRPLISILTS (Grubisha et al., 2002; Mujic et al.,
2014), FTH - Z2R (2017) 13SMEEAROZYARY — 24 RNA
AR 1TS BB AR OfFATIC LY, MY DT LR R
T HayrBORTEHENRSOIZ 2, BRI T2
LEIRLTNDD, T EIROFAITE MRS TR,

o

Published: 28 March 2019

2017 4 6 A iC, FHEDITMILREL T O YU ZHE
AHIZBNT, vavuBEOTREZRELL (K 1a),
TERRBEROER, 20O T FEKIXR togasawariana D T HE
B RF I (Mujic et al., 2014) SIZIE A L7, 7. TR
I (2019) ICHEHLL, T RAEFFENOITS v —F A
F=EEWE L, FEBEXIVAFRY = 2T —F N —
A (INSD) LDy =4 AT —2EOMHFRMERRIZIB N T,
AAEARD ITS FHIK X R. togasawariana DFHRAZAT D ITS &
99% LL E O fHFEIPEE R L7z (662 bp/663 bp), F7-. JIl E
= ZNPFED R. togasawariana NAEFER O ITS v —4r A
LIF100% —F L7z, LLENS, RIERENTFTIvavnm
R. togasawariana EL[RE LTz, ZIUIFIMRILIRETE, F-,
AT 2 Hisi B D R. togasawariana T FEIEDOWLE L7225,

1. MIYT33398 (KPM-NC26922) : a. FEK ; b. AREEHRTHES ; c BFATF (HEZEH). X7—IL:a=1cm;bc=10um.

Fig. 1. Rhizopogon togasawariana collected from a Pseudotsuga japonica-dominated forest in Tanabe City, Wakayama Prefecture (KPM-NC 26922): a. Fruitbodies; b.

Hypahe of peridium; c. Basidiospore under a phase contrast microscope. Bars:a=1cm; b, c=10 pm.
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Rhizopogon togasawariana A.B. Mujic, K. Hosaka & J.W.
Spatafora, Mycologia 106: 107, 2014.
1

% MY UIvavn

BEINTOITO0RMEEDND 2 TEET, SR
WCHAETDHITYUIH T, VF—fg IR AEL Tz, 15
RIZERS 1.5 om fif%, REILGHE~KBET, REND
VoSBT VR, —ERRENIARIK B R R Z L0 i) TS
JEZ 03 mm AR, 7L N E— kAR ay @i LRk, M
HM7RIESEDNS70%, BBERIITITS BT O BERR R B R T
DRERS AL, EORIZIER ICHIK, B 1-5 pm, 7T 3R
FEMTE ., I8 WS 0, e LIZUIZ D 3N ICBER IR L7 D,
faF281% 6.1-8.3 x 2.5-3.2 um, ¥ 7.3 x 2.8 um (n = 30) T,
Mujic et al. (2014) I[ZL5FHHME (6.8-8.6 x 2.5-3.5 um) &l
~E TN TH T,
BEARA A LR B T E R MY U T FUZ—H
2017 4 6 7 21 A, FrlFiEERSE, KPM-NC 26922; ITS > —
/7 A GenBank accession no.: MK622921.

HiEE

AT COBATEI DIoTE, WAL (A
SEIR) (ST BAIE N, SIS L RS, A

WFFEIL A LS BA R VR N FEEERIF SR T Sk 29 4F B — e iF JeBh ik
BIOMNATEGE N B RZIF RS RIS 25 FF9E (B)
(WFFERR AT © 25840149) DOBIE%E 2 TiThi-,

51 R Ek

Grubisha L.C., Trappe J.M., Molina R., Spatafora J.W. (2002) Biology
of the ectomycorrhizal genus Rhizopogon. V1. Re-examination of
infrageneric relationships inferred from phylogenetic analyses of
ITS sequences. Mycologia 94: 607-619.

Mujic A.B., Hosaka K., Spatafora J.W. (2014) Rhizopogon
togasawariana sp. nov., the first report of Rhizopogon associated
with an Asian species of Pseudotsuga. Mycologia 106: 105-112.

Murata M, Nagata Y, Nara K. (2017) Soil spore banks of
ectomycorrhizal fungi in endangered Japanese Douglas-fir forests.
Ecological Research 32: 469-479.

FHBE - RR—F (2017) HePSEBRBENT YT Z O LKy
[ZF1T D LR E R DS E R EREE . B AR FSREE 99:
195-201.

PTIFETE « LA - (RIERRS (2019) A avm ((7F Aia
T aEh) D53 SRR L USRI MZ OV T, Truffology 2:
10-17.
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£AEEL 8% (obserbation)

2018 FE(TIRELf-. REIFSIUVEREEMTARE

Truffle-like fungi collected from Kyoto and Nara Prefectures, Japan, in 2018

1£% &a
Shuji Sano

REFRAHARERR
Ukyo-ku, Kyoto-shi, Kyoto, Japan

E-mail: s.sano.kyoto@gmail.com

Article Info:  Submitted: 8 February 2019

Published: 28 March 2019

2018 FEIT BT LR R IR CERIELIC L FAER D9 5, BiLDR
T ol ffEE2RET5, REXFICHIREERFL (b
WINBSL A MmO R - RS FX8) ICBBVL,
Jimgerdemannia JBE IOV T IUAM A+ (HiAR RS
R FEBFER) ICBEW L, 2k, RE RS IR
JIFOBIEZE L) FEEITT T T+ ERSAZE
AR (B ] FERFICHEEINTZLDOTHD,

INIBT RO —FE  Hydnotrya sp.

T B H 7rav Rk ETR INIE TR
PAEHD - BCRR I R T A R X
BREFHAH 201845 H31H

JEREOAR, =Y 77 TIhy BFoBBRAETS
BT 2 L SENRAEL QO TERITEL 15-25 mm
PRI, 25RO 2 TIROERILT—H 2 R I HBLL T
Tro SMIZHEREARN—Y ot~ A, KETHICoN
Fa~FEt, CHNTEABE~BBELRY, BRALLT
ERIZEBRTOHOISNCR X2, BTIETENIZ2 FNTIEA
TWe, IR LICHRELEZA, ZAFrZ2DLO T
72K, BUERLHAEN B O7 VA RO ATREME N D H L

531 | ,z/, o,

B1. JLETRO—E. E:FEEK A FERIC2FICESEF.

FIEL TN, BT A AD BB TR L0
BOLENUZEZ DTSN DBEMICHY . R A D 5
DEOLEEETEINL OVl ARAKRY R THHY
o THABEIN TWDLIELH D, Tz, FREEIALTHY
207 2 \C XD E BRI AT LU CTHEBRS D AT BEE L 8D,
ININTLOOMGBLEE T,

LA AT VIED—FE Hymenogaster sp.
2

NTGHIH BERZXLTR CAS AT IVIE
PAEHD  mORR R R T A R X
FAEE A B - 20184611 A 17 H

BRAE M 6 fEAC 2 2 ~ 7 AL AT O R CTHYIE D4
R ESICODEEMX T, B IRAFEIC I T DI
B LR RIRF X L7225 TS, 0 EOFBIFHI L AD
BHEa— AL L THLEN T CREITFICE RS TV,
ZONNERGOT T DR T EAEDE FHL T A B AR AN
iz, B 3-10 mm FREOKE TH UM 1D, SR
IEECTEW, WimD7 L I3RS EOAR RTINS
HOZHRNRRZ D, FTIEL BB CEROER BN T
WCEBZRTAIZHEN TS, TR OERAT

R

2. EXAHRATIVED—TE. k£ FEKREZFOWE & BF
¥ —B&EYIL2.5pm.
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WABICH RS, WEIIIHLIRO AW ERR3HS, bA
HAT IV BO—FECTHHILEHT R LICHER Lz, AT T
FLBET DN R B ORI 22 2 BN D K0
T 5, FEETEEVEHEITROVOIFERE,

[ vakl)] OFR? |
Boninogaster aff. phalloides Kobayasi
3-5

EAYFTUH EAYFIVE o ak g

PRAEH R BRI AR H AT
BAEEH H : 20184F 12 A 16 H
FHpDOAFav O FTIMEFRK AL, AFavnlg
DRENWEIEARIEDL BV R R EIT NSO ERR o 72,
DO THEEFFEANRRIITWARWARANTEFHIZIT
P I DR TN, AAIEKE TREA 5-15 mm 2
B, Wi 3Kk T A WBRER DN D VIR R T N — Y R
BREUT, BRICIUAE LI W Z<#EE25T Toh
EEO, RSB E - - - ) CEIDLRT, B
W, R LOER UAEARE BRI LIZEZA, oy ady
B. phalloides 7>, %1 IR EEDRER KA, &
Y a B E 1937 /MR FE R T LY RE S T B R R
7RG, T FET/INERGE S TLO RO TV RhoTa7e
O, REA LY RUANTIEAER AR > T a e R T,
A OFEAR D IEHEFEL (T, DNA RO i st
Ete, IAEHRFEIER REF BV, THIRE ] Ofkix

B3 E:20Pa87?DFEK HAOEFHREORBRLEE?)
MUERE. A :oPa%7? OFEEE.

K4 Lovassr?nfa¥. —BBEYIE5pm.

K5 Soaii?
DHEEM. (1F3
L TR EMTE
S ). RENIEFERK
ERY.

T ERDTGIRDDIR DDA T DHEDHZR DD 2 i FLIZL Th
KLWAATLZERGL U, AR L LRI D Fs T TL
THADIeH T AR THLT LA LEHL T0D,

Jimgerdemannia flammicorona (Trappe & Gerd.) Trappe,
Desiro, M.E. Sm., Bonito & Bidartondo
6-9

TYXT A H 7YX e R Jimgerdemannia &
PREEM « 2% BULE BPRE - HY A
BRAEEA R - 20184E 11 A 27 A

MEIL (Fol) o7 I~y okt FTBMAE RNz
EWEFEATEOHER (FRIIN#HEZESR) 21 [Exd
V2T, RAE 10 mm F2 O FF [ 71 C B0 W7 A oD Jg fik | 3 A
H7Zo7z, ST T CHAREH RN R —Va
CHT 2 WIRD T TT —var Bbotz, Wik lXELOEE
BTHEDID ThHo7eh, BB K, RETHEBORIR
DEAE T AENAT, AR LICREEZBEWLIZEZA,
[Endogone (=2 RIy) MRENETHT7 VX HE BOMMH

6. Jimgerdemannia flammicorona MRAFR () B LU Z DEE (B).
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7. Jimgerdemannia flammicorona M KF R YIMTE DHLEK
EH. HEBE0HKOLOMET.

& 8. Jimgerdemannia flammicorona DEERF. R4 —

JLS—IE 100 um (BEERHE : ILAMFEL).

227 2 b A

9. Jimgerdemannia flammicorona M FEE M T VH T

EHORAK - EHFFK.

T, BIEOREE, J flammicorona LPIILEL, | DT
BB 23Tz, FEATE LB AR AR RS L7 (A% 5
TNS-F-70723), & IFOBEMETEITILAE LIV
21t [Jimgerdemannia J&I3HE HECTHE— D~V BHEIARD
SMEREIRE A Z TR EL THLNTEIY, BELAE)INE
I DT B VCEIREAE> TN DEEBNES, &N
PSR IRCZ OIS RO -T2 DI3AD TEEENET O
T, REFERLETT . EOELWIEREVZIEVN,
BEEWMEIOGIAHAR =AW THE)IFT ) ORI S
TN SBREDIHE T LR [EFFHITRVET LT, =L

WD TOHESEEDHEWERoT,

ZOf, LUF O T ARBBIE L,
« TIAYTF T Elaphomyces muricatus Fr. (1 A 20 H, %=
VRS BPAR -1 AT)
« a7 Rhizopogon roseolus (Corda) Th. Fr. (3 H 27 H, X
HRI e )
« EAT I XY LB Hysterangium sp. (6 A 14 H, B IRE
BPRR-HaEL) 1)
« WY F VT & Gautieria sp. (11 A 27 A, &RREREHH+
FHEAT)

HEF

SIEO TBEFTE O BRI TR AR - 7 5T R
S AT, B RE R L S
DT HR RN E BT W LI L LT T,
e RHOPR THFAR ) OFBEIOEESNELE,
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Z K1) Ak (Specimen list)

2017 EH LV 2018 FITHARATRESN M TER
Truffles and truffle-like fungi collected in 2017 and 2018 in Tochigi Prefecture

WA fLTFE - RHF EA

Kohei Yamamoto , Hiroto Sakai

WARBEIIEWEE, T 320-0865 HiA R FHE = rfEfT 2-2
Tochigi Prefectural Museum, 2-2 Mutsumi-cho, Utsunomiya, Tochigi 320-0865, Japan

*F2ZE#E (Corresponding author)
E-mail: kohei081@yahoo.co.jp

Article Info:  Submitted: 23 February 2019  Published: 28 March 2019

2017 B L2018 FFEITHEA RN CHRESNIZHI T AERE DS
B EHEONBREEIIEELERD— ARG T (FE 1),
BRI TR EE (TPM) USRI ST
I/ \60

B 1.

4. Endogoneincrassata (TPM-M-9233). R4 —)L : 5mm.

B

2. Hysterangium sp. (TPM-M-8956). R4 —)L : 5mm.
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A - 3+ AR RERAKY R

WA, TLO6NINAL - AW AM I TI01810T B RV - S O N LETVUNA 1afijjouinjod 121spS0ydL]
WITHEME  LTTO-IN-INAL M 1] AUz 9001810C h AW ALLAR « LAK) - L HEEL N B QU oA gLo (1ouLopooippy 109s) “ds saadwoydpyg
WIRAN BETCININAL AT AU 90018102 W e w0 eesEea ds (vpssmy =) soououtuco
= 4A) HoaEa s4
HTREEL 9TTO-IN-INAL 7k M 1T AU/ 9001810T hH MWOEALLR « LK) - L4 QIEEE N 2 VA DUIINGA0ISLIS D12A22GSSOY
WIS STCOINTINAL oMy 1T SR 9001810C thil MW ALLA « LAK) - Lofe PEEL LY N2 BN O DUIN]PAOISLLS D.12ADDGSSOY
W 9ETEIN-NAL kLTI kU €001810T hiff Lo Rl HEY Wy L Gl DUIINPA0DSLIS D.12022qSSOY
WM LETEWNAL Ay 1T AW 6260810C T I VA TY -} 2 v LB B2 IS “ds vouop
WHHE  ILICWNL kU AW 9Z60810C B L OB ey sl R (% %g) wnd.poo.ouu “Jye sniuop
I SEONNAL AT AUEYIT LTS0810T WEoREW A ires  EgE A W WAL LA -ds uojspSouauy]
WA PECOININAL kM 1T ECAENY L1S0810T eI dpcrsn R A B AL (LA “ds uasspSouarudy
TP 0006-NINAL - Z/3EIHY ZEENEY LOY0810T ey Ll cgy It WL IR O) WA A (vavaung “3qns) *ds viuv1ap1Q
WZE N OL6S-N-NAL Ak IT] AUy I T0TILI0T chilr L ERrgos HEEE Ny B QALY AA “ds .uopspSoududpy
OQEALEV AL LAL asuadpppuy [ 10
WTHEM  8968-IN-INAL AN ITI AU I TOTILIOT FHEEDREM ‘L cucs dEgE SR R AGEAGEL A wnsoudsiSuo] soqny
WAL 1968 NNAL Y T BT PITILIOT THEE1ER LLLe LV A OLEARGEV A wnowod! .1oqny
TPEl WA 9S68-NNAL My Il AW I 0T01L10T il CRWIE - L0 InSBr A BT ax LLyA “ds wniSuv.o)sAg
HOHW PSS ININAL AT LR 1001L10C HEESREM MWL Hofe  MEEI VL GLExy voru313 iy
WS GrOSTNNAL  AMFY T Y T2 - AT 67604102 WEDIEW LLfs EL ERA B O ER gL (Puspoonjpyy 1005) s soadwoydpjg
HTEL SPO8-N-INAL 7M1 AU 6T60L10T HEEDIEW MW LA, - L4 PEGE R LERYUNR 1afijjoun]0o 121spS01aE]
TR Hoa5H 9T68-W-NAL  AMN T Y (4 - AU Il 9060L10C chE B L R s pERE R B—Q¥ALL oG ds 121503040108
WTHME LO68-IN-INL AT Y (g - AT STBOLTOT i L) iE R R W QO CAR gL (uniopodnppy 1038) “ds soodwoydpls
WAL 9068-IN-INAL MY I Y I - My ITI STROLTOT thilg icpLs pEgE WL B QEOLELLE) A (dnois wnjniaqng) -ds ogny
BT, 1068 N-NAL M~ 1T] AW I ST80L10T i Lo rs fiEdE N Ll 2 A LRk DULINIIA0DSLIS D12022GSSOY
WA PSSSINNAL ARV Y TG - AT 2090L10T il ALy G N W QALY LA -ds 1opsvFousuiyy
R IEAT et B LU R
T FHYkON bl FA [ FHH H H 3% () FEad 3% — oy &

BRI USLTHD ME VU 8107 NP £10T

1z
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R—JL : 5cm.

K 6. AEAR4 I gigantea (TPM-M-9150) DFEAEKR. KEIEFE

{
K 5. 4E4%4 Imaiagigantea (TPM-M-9150).

YR

i)
B

k2

/4
M
-
4 i
G 3
s ®
WIEN SS16-N-INAL Y T4 SE p011810T hig CdEEL s v Y DLAEAGE Y2 wndodn 1oqng
9k WHM  OSTCWNAL A7l AUV 1€01810C WY OR oL - Lallf - Lfm T A A EN? vojup3IS D1y
WM OPI6INFINAL AR 1T AU T T€01810T hi MW QT LALL LR LLXT HIcH Ny B OEALLULAA ds .uagspSousudyy
WM 0616 N-NAL A 1Tl AU 0£01810T CIE k2 TN VAT TR} o A GEYN) EALLALSL  ORINSUS smpoLimu soofuoydplg
PR MM CCCeW-NAL AU AT 8TOTSTOT B RAWQOED LS L - QL - LY HH ERZ( % %) DIDSSDAOUL 2UOOPUT
WAL TETEIN-INDL AR AW ITI 8TOTST0T hilf sy e WL B — QWAL (LA ds uorspBoududyy
CIEl  WTEE TOT6EWNL Ay IT] AUKIT STOI810T il et el ERZ] W—OW L >0 ds pouap
W 8TTON-NL kI AW P101810T hil L e quEdel N B QoG£ (0uLapodvppy 1938) “ds saoduoydp)g
R Lt B LHEE
T FHYkON F A FHM H K3 () FEa 3% oy &
—&Llne T

A - R+ AR IR ES

(28 "L
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I ytA (Essay)

INEIRAES MTEERRE

A record of the field trip of sequestrate fungi in Bonin Islands, Japan

KEI RZ
Muneyuki Ohmae

BASAIDE, T 321-0222 AR TEHERBEAHETERRET 7 &3 5
Hokken Co. Ltd., 7-3 Ekihigashimachi, Mibu-machi, Shimotsuga-gun, Tochigi 321-0222, Japan

E-mail: trick.dontokoi.fungi@gmail.com

Article Info:  Submitted: 23 January 2019

Published: 28 March 2019

®E

EFIT 2018411 A 6 HH 11 Ho 6 HIENCIEY, Ef
A EE O RYEER RS AR RSL A D R - HiER S
WEEOIR EGE R L PR O (LA L
(U NEFGER DR B b NG CHERAZ To7-, Y
fHATIR O 5D 3 A LRMAeEEE (B 14L
[ANSYAT IR SRR NS FRINE D SR T ATy ot by b N
KEWHED D ETeoT2, 22T, AR LIFE
ICELETOENHIZOWTREERT D,

PRI K ZBRLS 3 A1/ NS B a2 # LD DX A R H) T,
BRI 7T AT R L Q72N e, /NERGE B
IHER B SREPE ISR SRS, BREEE OMEF T O FF A AR
A OREITB AT LS TUIMHRNONLH AT 5
HELKELLN TV, IR KIZZINET 9 Al C/ N E
B OBEEFRA LT > CODME THY ., FFrHFEOFNER
BNOMBIZRET, A TS ROERWIEER, IR
RO ZAVE T O /NG B T FE A A D R R E SR )
FEOFLEITRESN TODBDO T HOITENIEE 0 (BRI,
2018),

1MA6H IMNEREE~NHHE

7R, MERIRO A EEKICUT, REOBEIIM A5y
TR EFFBIEIX2 VW ERROEN, 6 A ORI EIMN
2 X /a0l R R R AR L0 KR Ky
V=t —21 2V avryr ==Ky I AL HEH
Lipotz, ITGEFOBHENTIL, @ET7Y 2 0HBL, &
KAMTERIZ BB LT ZAIZIEBEIC A AN TH D,

& RIS —I T MATIEE W BRI R, BRI, 1L
AREPBECEAL TV, RIKRIET v 2TV —% kT 57
B, HHTO 2 BER 30 S RNCIZEIE L TOEWI DB

ETHD (ETHICRTELLEAI LS, #—IF T
B, AR ZEAT OGS A1 0 B AR 2O K |
T EROEEBR L., RCUNERERBIATKTET. &
W CHEIR IR DA 21T > TN HEDT L Th T,

11 R, WEWIHMTHD, EINDHAR AT vF THRIED
G, HEITEREITo (K1), FfF O 24 BRI,
HL I 45 L OV DL S AT 23l 3 D e - BR & SR LAN (2
i TERVWO T, IFE{ELIZ Kindle Paperwhite % & 397>
A TW=DZR, fEiF., BbTICREDIAALL, BMANTIER
BERNSTY, ToRRTU U THAYELIEY, e
ATEOL TS EH S LV IR E | (LA IFHIZFF
TRTZLER DT, DLDZENERERILZ, BELVAD
BETNNRLI U RE— A BN GRI L., 5 v yT—
EbEShTRY, FNRKEPLEDON TV 73
v ERALIZENTLH - TR 5287, Pl
IZBTFZEMTE,

X 1.

RAEITEEDLE. ENLFRIR@AEEL (left: Dr. Kentaro
Hosaka), LUZAfTEE+ (center: Dr. Kohei Yamamoto), FREEE L
(right: Dr. Takamichi Orihara) .
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2. TYRRYEL/INERDE.

1MA7H XERE1HE

EEEIRL , 7o XICHD L 22T E O RIEFR DL -
TWz (X 2), foEEIZIEA YA RIOBENIRA TV,
RN R ER U T D, Y7, ZIELE, s e
HITWHZEPHEITLTRY, B DA DFEITIRE G
DHDHDIEN, T3 11 AR THEING 200Cx A, *
SRR THD, LRGBS (22503 HiLR
WEZRKLIZIZETE,

11, IZIFELEVICR BICEIE L, MEiEICEE,
LB —5AED . WIOWKHEICHIE ThS, FTIE. REE
BEEED/NER B R FB TS AL Al REA

ZUEY, IO B THL B ROV 2% 2r <RI
Bl LTz, Varday <03 1890 FEICHERS B bR
IAENTEEZZ DI TR, AT EEREITE2T
BAREHTEEIND, LL, IRHLOEOHICEH, FifEll
TrRidiSNT-ER LG ., HTAEEEL b= ray
0 (AATavalfEl—LEns) T FLATHTrBRRESN
TVW5 (Ito & Imai, 1937 ; Kobayasi, 1937), PEZEBHARE 1%,
IWARKMNOFEN LR oTlz, RALNWERD ayn@D—FfEx
RoOFnooiz, 2ok, 1FERLTHREHH T3
TR ETE ROFE RSN o7 (K 3a), RIKITHEREL=
VATV E T DRREEOSHLX /a0 EEEREL Q-
(K3b), ZOFERIZFAH LT FHEEN TR T E
Hink, MO ANDBELTWRWEENCBZ AT 22 A, B
LY FEWNE TN e av B ES HICEED (K 3c).
HiEidfenic—2L Uz, BV OB CRREL v ay
DRE CHDHN, BIREWZ R, AIRMIZIZZNZE N3]
OISR 2D, RIELTENRL=ayulldhizbDie
B, FELLIE, RSB FIED (2019) BN ZITEZ D,
RV arvFay< Vi FhroidfimeREETDHAVRS
oRoay Ty (K3d) LvvAX/ 77 OhEEbi
LINMM SR DD o7,

15 A&, HEME R~BEILZ, ZZTIERALER
RAOH FAEREN Ao ot, BlRRTIXEEITBRET
RS, AREIZ W THEBEIC AR AMAT R L TRY,

3.)a0F a0 UROBRR(XE). a YavAREERELLFE, WAMK. b: EERFZTHRRK.

cEEHEDODHFER L3 AREHA Rhizopogon sp. d: VT R4 Clathurus columnatus DR E.
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o O
M5 BAODEERZEIHSRRE (AL), BFIMERZSD
IWAK (FR), DNAHBHZES SRR (£), EENMEROMET-
f=lavnRELS B AE (hRFAD.

e

K 6. 222434 Boninogaster phalloides. a :

BEBYTHEDZEThoTz, o, ZITEAA /UE TR
DINOTEDIEN, NI 8L, ZOBOAF /R i an
FWDOTHD (M4), Z<oONEIBRiEN T4 /T
IRV EERLTEBY, RICENEJERD, A4 /7
H b Eb &/ NG B OREARZ FEIC RS =720 PRI
KW, ZOHBOLDOPIERESOF A /275 C Kt
DOHLDIIBFETIZIRND NI ZETE 5T,

INHEU 7oA ARIITE IR B IR, & BV L TEAR Y
DNA fiiH, 7B %1772 (X5), FAEF /2 OfE# A—
A—IZEBELTNDTD, bolEDorlfE - Bra A L7,

1MA8sH XEHRE2HAE

O RIFMMTOBEN R, ME—, & AF THENTR
HHTHD, UL, L FI—RNTROBMCREIZHEEST
Wizleh RV U BVIRM AV TORBE o7, R
WK LIIMIRASS A7 DIEERBR N ZTHFETHY . JFNT
IR RN R LZR RGN b
BREHETHROLATOR, REKAHLEIVESR (2) £
HIENTET, ESDRVIERK T 10 /5, REKIDIEER
DL IF % —%Z T TIPHLOHFE LT,

BHNIRIEK B EORHETH AL 2B rOF A
Mz Aotz ZOWATIEZ DALY, BEOIEFIZEHE
WEREETH D, RIRD 20CE A AN THIIE K BOBH
FoTEEIHIRBEL, ZZTHIH THITAT L —2 A EIC
ENTELILITRANR, D, HKAIZA->THHEVIL
Do TIheholz, /INERHERRILTNRIAILETHAN,
R T D ILEEDSNRN 20, Wil RRIEF 2D 7
WV, ZOLIEIRZWEBRE CRIZET HEBbNAZ L/
B CTEDDIFESICH THD, BERL TTERL, 47D
BV TOBREATCL o Vadr R AL (¥ 6a,b), K
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‘ : FITmH). REOZa /X8 FICHELTERIZESEH
B L CREdiS i (Kobayasi, 1937), fxir, fRIKKIC
Lo TEAYTZIH DRIV AT )VIBIZiE R THAHZEMN
B OIS 72 (Hosaka, 2014), R WL, KFfiL4
X IOV TR ADNDIEDFTNELNEDZLTHD, v
2V EEEICFRESITOLEIEAIMN T Koo
TWDR, ZHLB AR TRASN TS (I FiAR,
2018), AFEIIMEAERE T, LT LLMORFERDNOIAETD
EBIRBZRN, FEMEIZ R WEDITED,

FOM%, BOMENHAERD LA AT SA 7 TBEI LA
HiitLe (7). MEDOYarFay YR CIERM DT
TRBER RO o7 (K 8a), VarUFay~Y O 24

7. B N(TEE.

X8 11 ASsHDNERMEE. a: 2 avOEND—7& Rhizopogon sp. (&% : RREEK). b: #¥ITIVAYFHF
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