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The occurrence of Plectania melastoma
(Pezizales, Sarcosomataceae) in Japan®

Eiji Nacasawa and Tamako NakanisHI**

Abstract

The first documented record of Plectania melastoma from Japan has been presented here,
based on a specimen collected from Kyoto Prefecture (Japan). P. melastoma was observed
during spring (from end of April to early May) in a Cryptomeria japonica artificial forest,
growing on C. japonica dead sticks and needle litter on the forest floor. The characteristics of
the Japanese specimen agreed well with those of P. melastoma reported in the European and
North American literature with respect to its small, shortly stipitate apothecia that were
reddish orange to reddish brown on the outside, large elliptic-fusiform ascospores [19.2-25.8
X 9.6-12.6 pm, length-breadth ratio (Q) 1.8-2.4], and the wine-colored purple pigments
released by the hyphae present on the outer surface of the apothecia in an aqueous solution
of KOH. For comparison purposes, a full description of the specimen collected from Japan
has been included along with the photographs of apothecia, taken in the natural habitat of
the fungus, and of other salient microstructures. In addition, the present status of members

of the genus Plectania in Japan has been briefly discussed.

Key words: ascomycetes, biogeography, Cryptomeria japonica, discomycetes.

In the month of April, during a macrofungal survey,
one of us (TN) encountered a small cup fungus that
grew on dead sticks and needle litter of Cryptomeria
Jjaponica (L. f.) D. Don found on the floor of the C.
Japonica artificial forest (Figs. 1-3). The fungus was
characterized by having an apothecium colored
reddish-orange to reddish-brown in the outer surface
which contrasts with an almost black hymenium,
rather tough consistency, and a very short or
rudimentary stipe attached to the substrate with a
blackish tomentum. In addition to the on-field digital

images of the apothecia, fresh apothecia were collected

from the same location and examined in further detail.
After consulting relevant literature (Dennis, 1978;
Hansen and Kunudsen, 2000; Otani, 1973, 1980; Rifai,
1968; Seaver, 1928), this Japanese cup fungus was
identified as the type species of the genus Plectania, P.
melastoma (Sowerby: Fr.) Fuckel.

Plectania melastoma has been previously recorded
from Japan (Katumoto, 2010), however, this record
was based on a paper presented by Pfister (1997).
Pfister suggested that Peziza japonica Berk. & M. A.
Curtis [synonym, Plectania japonica (Berk. & M. A.

Curtis) Sacc.], described from a specimen collected

* Contribution No. 404 of the Tottori Mycological Institute, 211 Kokoge, Tottori 689-1125, Japan.
*#5-8, Takaoka-Fukihashi, Kyotanba-cho, Funai-gun, Kyoto Prefecture 622-0224, Japan.
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“on roots, Japan” (in the protologue of Berkeley and
Curtis, 1860) and “on roots upon hillsides” [from
Tokunoshima (Japan) on April 30, 1855] (Pfister,
1997), was identical to P. melastoma based on his
study of the type specimen. He stated that “Peziza
japonica agrees in all respects with Plectania
melastoma (Sow. ex Fr.) Fuckel and should be
considered a synonym”. He did not provide any further
morphological characteristics of the type specimen
apart from the short descriptions provided by Berkeley
and Curtis (1860) in the protologue, and by Saccardo
in Sylloge Fungorum (1889) (where spore data was
added as “sporidiis ellipsoideis, hyalinis, levibus, 22X
117). Therefore, a full description of the recently
collected specimen from Kyoto Prefecture (Japan)
has been presented here.

In the macroscopic description, the color codes
given in parentheses are from Kornerup and Wanscher
(1967). Microscopic examinations were based on both
fresh and dried specimen using cotton blue and KOH
(2.5% aqueous solution). Water mounts were prepared
for observing pigmentation and all the other
measurements, unless otherwise stated. The examined
specimen was deposited in the herbarium of the Tottori
Mycological Institute (TMI), Tottori, Japan.

Plectania melastoma (Sowerby: Fr.) Fuckel, Jahrb.
Nass. Vereins Naturk. 23-24: 324, 1870. (Figs. 1-5)

Basionym: Peziza melastoma Sowerby, Col. fig.
Engl. fungi 2: 64, t. 149, 1799; sanctioning: Fries,
Syst. mycol. 2: 80, 1822.

Syn.: Peziza japonica Berk. & M.A. Curtis, Proc.
Amer. Acad. Arts & Sci. 4: 127, 1860 [1858]
[according to Pfister (1997)] ; Plectania japonica
(Berk. & M.A. Curtis) Sacc., Syll. Fung. 8: 163,
1889.

For other synonyms see Species Fungorum (http:/

www.speciesfungorum.org/)

Apothcia (Figs. 1-3) solitary or more often
gregarious, up to 15 mm wide and 10 mm high,
cupulate, very shortly stipitate or nearly sessile, stipes

up to 4 mm long and 3 mm wide, arising from a

blackish tomentum which extends to the substrate.
Disc permanently concave, up to 7 mm in depth,
nearly black, smooth. Margin circular, incurved,
narrowly (<1 mm) sterile, denticulate when young,
becoming obscurely so or nearly entire with age.
Context whitish, tough-fleshy, no gelatinous layer
present. Receptacle surface minutely downy, fine
granular, color reddish orange (between 7B8 and
7C8) to bright brownish orange [7C8 (copper red) ]
at first, and remaining so until late or becoming
reddish brown to brown [7D8 (burnt sienna) to 7D7
(brick red), or 7E8 (henna color)] upon aging or in
the weathered specimens, often showing blackish
background color through a fibrillose covering (Figs.
land3).

Ascospores (Fig. 4) 19.2-25.8 X 9.6-12.6 um (n=
40: mean, 22.4 = 1.5 X 10.6 = 0.7um), length-breadth
ratio (Q) =1.8-2.4 (n=40: mean, 2.1+0.1) in water,
elliptic-fusiform, smooth or fine verrucose (rarely),
hyaline, thin- to moderately thick-walled, with
granular content, cyanophilous in the thin outermost
layer. Asci mostly around 400 um long, up to 450 pm
or somewhat longer at times, spore portion 170-200
um long, 12-15 um in width, 8-spored, operculate,
cylindrical, tapering below into a slender flexuous
base, curved near tip, thick-walled (up to 1.2 pm
thick). Paraphyses of two types (Fig. 5) present: (1)
ordinal (filiform, frequently septate, branched 2-3 or
more times below the center, 1.8-3 pm wide) , and (2)
the broader, so called hymenial hairs (narrowly
cylindrical, aseptate or rarely with one to two septa
near the base, not (?) branched, (3-) 3.6-4.2 pum
wide; both types of paraphyses have a simple, rounded
tip, little or somewhat beyond the length of asci,
appear as a brownish (darker brownish apically)
mass in water, discolor to olivaceous brown in KOH
solution, walls thin but firm. Subhymenium composed
of a textura epidermoidea-like tissue, pale brown,
hyphae densely interwoven, 1.8-4.8 pm wide.
Medullary excipulum of textura intricata, element
hyphae narrowly cylindrical, 1.8-4.8 pm wide,
moderately branching; walls hyaline, somewhat

thickened, and with a glassy shine (as observed in the
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Figs. 1-3. Apothecia of Plectania melastoma in different developmental stages in its natural habitat
(TMI-26361.) Figure 2 shows the granulose-powdery surface of a receptacle in a mature apothecium, while
Figure 3 shows the nearly smooth, matted fibrillose surface of a receptacle in weathered apothecia. Photo
courtesy, T. Nakanishi (April 23,2017).

water mounts), slightly gelatinized at times, loosely
interwoven in a hyaline gelatinous matrix, but forming
a compact, brown-tinted layer (thickness, 50-65 pm)
beneath the subhymenium. Ectal excipulum of textura
angularis, approximately 60-80 pm thick, element
cells mainly polyhedral (sometimes subglobose),
8-19.2%X 6.4-17.6 um, moderately thick-walled, walls
pigmented dark brown (in water) or olivaceous black
(in KOH solution). Hyphae on the receptacle surface
dark brown, thick-walled [up to 1.2 (-3.2) um], 6.4-8
um wide, sinuous or straight, infrequently septate,
mostly simple, rarely bearing a short branch, smooth,
often encrusted with reddish orange to reddish
brownish granules that quickly dissolve in KOH

solution and release wine-colored purple pigments.

Specimen examined: on dead Cryptomeria
Japonica sticks and needle litter on the floor of the C.
Japonica artificial forest, Kyotanba-cho, Funai-gun,
Kyoto Prefecuture, Japan, from April 23 to May 1,
2017, Coll. by Tamako Nakanishi, EN 17-04 (TMI-
26361)

Remarks: This Japanese cup fungus can be safely
identified as P. melastoma (Dennis, 1978; Dissing et
al., 2000; Glejdura et al., 2011, Rifai, 1968; Seaver,
1928 under the name Bulgaria melastoma; Spooner,
2002), having small, tough-fleshy apothecia with fine
granular, bright reddish orange to reddish brown outer
surfaces; occurring on dead coniferous debris (habitat);
possessing large elliptic-fusiform ascospores
measuring 19.2-25.8X9.6-12.6 um and Q= 1.8-24; and
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Figs. 4 and 5. Microelements of Plectania melastoma in a water mount. TMI-26361. Figure 4 indicates
ascospores in an ascus. Note the granular contents present in the spores. Figure 5 represents the apical portion of
paraphyses. Note the presence of two types of paraphyses, the broader (indicated by arrow heads) and narrower
ones. (Scale bar, 10 pm)

having reddish orange to reddish brown granular
encrustations (on the hyphae of the receptacle
surface) that quickly solubilize in an aqueous KOH
solution and release wine-colored purple pigments

In Japan, this species has been known only under
the name “P. japonica”, which was identical to P.
melastoma as suggested by Pfister (1997) based on
his study of the type specimen of P. japonica.
However, no concrete records of the occurrence of P.
melastoma in Japan have been presented since Pfister
(1997). Apart from P. japonica, three species from
this genus have been reported from Japan by Otani
(1973, 1980) namely, P. nannfeldtii Korf from
Hokkaido, P. modesta Otani (a new species) also from
Hokkaido, and P. platensis (Speg.) Rifai from Chiba
Prefecure. Of these P. platensis is now considered as a
synonym for P. rhytidia (Berk.) Nannf. & Korf
(Carbone et al., 2010; Carbone et al., 2015).

Recent molecular studies on Sarcosomataceae by
Carbone et al. (2013), based on phylogenetic analyses
using a combined data set of internal transcribed spacer
(ITS) and 28S large subunit (LSU) sequences of
nuclear rDNA, have indicated that the morphologically
defined Plectania was a polyphyletic and heterogeneous
assemblage and some species classified in the genus
should be excluded. P. nannfeldtii was one such
species and thus, was transferred to the genus
Donadinia [synonymous with D. nigrella (Seaver) M.
Carbone, Agnello & P. Alvarado] . On the other hand,
P. melastoma and P. rhytidia (synonym, P. platensis)
were retained in genus Plectania; however, the
placement of the Japanese P. modesta in this genus
remained unclear due to the lack of sequencing data
(Carbone et al., 2015).

According to the literature, P. melastoma distributes
in Europe (Dennis, 1978; Dissing, 2000; Glejdura et
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al, 2011), North America (Lincoff, 1981; Maguire,
1982; Seaver, 1928 under the name Bulgaria
melastoma) , and also in Australia (Rifai, 1968);
however, its occurrence seems to be rare and localized.
In Asia, It has been reported from China and India (Xu,
2000).

Macromorphologically and ecologically, P.
melastoma is very similar to P. zugazae Calonge & A.
Garcia (Calonge et al., 2003) known from Spain
(Calonge et al., 2003), Cyperus, and Greek (Carbone
et al., 2015), but not from Japan. Both species could
be easily confused with each other in the field.
However, P. zugazae differs primarily in the form and
size of ascospores, which are almost ellipsoid and
somewhat shorter in length but wider compared to
those of P. melastoma [18-22 X 12-14 um (Calonge
etal., 2003); (17.5-) 19-22 (-24) x (12-) 12.5-15
(-15.5) pm (Carbone et al., 2015) ]. Consequently,
the P. melastoma ascospores display a lower Q-value
(1.45-1.6, Carbone et al., 2015). Korfiella karnika
D.C. Pant & V.P. Tewari from India (Pant and Tewari,
1970) and Japan (Nagasawa, 2004), a member of
Sarcosomataceae, may also be confused with this
species due to the similarly in the color of apothecia;
however, the apothecia are split (almost till the base)
on one side and found on mossy rotting stump (at the
type locality in India) and on dead bamboo stumps (in

Japan) .
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High-precision method for determining geographic origin of dried
shiitake mushrooms (Lentinula edodes) by analyzing stable
carbon and nitrogen isotopes and the contents of elements™

Keisuke Tokimoto, Akiko TaBucH, Emi Sakuno, Noemia Kazue IsHikawa™™,
Rumiko NakasHiTA***, and Yaeko Suzuki****

Abstract

Dried shiitake (Lentinula edodes) mushrooms, produced in Japan, China, Korea and
Brazil on log cultivation or sawdust medium cultivation, were used. The analyses of stable
carbon and nitrogen isotopes and the contents of elements were combined to obtain a high
precision method to identify the geographic origin of shiitake, both in log and sawdust
medium cultivation. The amount of each sample necessary for the test was less than 200 mg.
For example, Japanese log shiitake was distinguishable from Chinese log shiitake and
Chinese sawdust medium shiitake at 99.3% (136/137) and 100% (185/185) hitting ratios,
respectively. In addition, Brazilian shiitake samples were assigned to a block clearly
different from the Japanese, Chinese, and Korean blocks.

Key words: cultivation method, discriminant analysis, dried shiitake, geographic origin,
minor element, stable carbon and nitrogen isotopes.
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EEHH R A L FER L, BRERGEOHIE ) %
EHIZERILT B 720, AR TIILEMNIL R L
TV LT & e ot v 7OV & Fvs T A R
BLOEE L EBECHT 2 PR LT
5.

- HHERT - 7EEF 2 & - Noemia Kazue Isnikawa © 1 F &7 - SRHA T

MEEHE

(1) EA 259 TIDOIRE

HARFEDFEARBIEG > 1 & 7 ZEES D 5 EE
WEA L7z, HAREOR KRR I KA A
L LTHRENTWA D, e LTA
FLiz—HrlE WBALLET A F 7% 40-
S0C TRz LT L7z, WhEEB X O E
FEIZBWTIE, BT B AOH A EER L E
DHANDOTH T 2 TS 2 & £ 12, —HBIEH
U THEA L2, 79 YV VEIZB oA R
HHDHWIINFIETEY Ay LTHAL, H
KRB & [FREIZ 2EREZE L 72 (Table 1).

(2) REK, BREERAMMALLDHT

BEER (85K 5 2015) O FEIZ & - T o 72
¥amg OMEYS Y TV ERGH 7T 2IVIHFE L
JCFE 5 AT R (Elementar vario Pyro cube, Elementar
Analysensysteme GmbH) % ##% L 72 & = 45 7 &t
(IsoPrime 100, Isoprime LTD) % W\ Tk & &
FOREFMMAEIL 2 54 L7z, B> S 0T
SR (OX= (R #BH/R EHE -1) X 1000) TLE
FM AR i L7z, 2B, XiZ"CHbH Vi N
R L, RITZNEN 0L ERMAE R c/Pc,
NN TH 5.

(3) FTHREED

e (HEAR 5 2016) & [ABICAT o 72, A0
ETT T LI YA R EOREKT
WiE L, e EEF L) IR HEILL
720 WUEHSL (5%) Sz 23 fitkx T EoTI1
FTNE LT

AR Tml OF 710 PFA BEICH L72HE
2TV 015 g, IEMEE 3 ml, HEE 0.3 ml, BIEHR
[ 03ml, 7 vAb/KFERE0.15ml % A, BT L~
TVEMAWLNE (1992) OJFEEZ#E L TN
FHEL7z. Ry M T L— M ETHEEESELO
5, Ko 2B A 15 g @ 0.1 M B FEFE 2B R
L, TESIME L 72, b & L CTEim
i < K LT B ICP-AES (JY2000-2S, i 35 %L
TEAT) & 7z,
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Table 1. Origin of shiitake samples used in this study

Produced on logs Number Produced on sawdust based media  Number

China

Shanxi sheng RFEE 18 Zhejiang sheng #iT & 1

Henan sheng AIEE4& 11 Non-identified 110

Anhui sheng &4 6

Hubei sheng j#idt & 6

Sichuan sheng M4JI| & 6

Jiang xi shen ;IFA& 5

Fujian sheng 12324 3

Non-identified 10

Total 65 Total 111

Japan

Ohita X% 15 Akita FXH 2

Iwate BF 11 Gunma #E 1

Shizuoka £ 11 Hokkaido t ;& 1

Ehime Z 1% 9 Niigata #75 1

Ishikawa &I 9 Shimane B&1B 1

Miyazaki & I% 8 Tochigi #FiAR 1

Kumamoto AEA 6 Tokushima & 1

Hiroshima |55 & 2 Non-identified 40

Tottori &EX 1

Yamaguchi LA 1

Total 74 Total 48

Korea

Jeollanam—do £ #FIE 11

Chung cheong buk-do EEILE 10

Chung cheong nam—do £;5FE 4

Gyeong sang nam—do [ & & 4

Jejudo FM S 2

Gang won—do ;TJR& 1

Jeolla buk-do £#E1tE 1

Non—-identified 12

Total 45

Brazil

Parana 4 Parana 4

SaoPaulo 1 Federal District 1
SaoPaulo 1
Non-identified 1

Total 5 Total 7

(4) TRETA
HEEWEDB X OCHBSIZIZT 7 2 IVKET
2012 (FE&EBHRY—ER) 2 H/2.

BREER

(1) RERMALLS KOTHRBEEDOEER, K
FiLE DL
BHRLIRFORERNAL (68N, 6°C) OfE

% Fig. LWIRT. BER (85K 5 2015) o), 6°N

EHARGE, R R, E E O R T
HARRE, WEEORKSEME 77 Vv (AR
B L UHEREEEN) TEro. EEEHTLSE
OMABEDLETHEEDND Y, NS RERM
PRIIZAEE B X OREEOH BN AR 28T
Hotz. HEHEM MR L TR BANIIRR
BEETIIE MR LD 7 2~ 7% o 3
GINBI DTS5 NDE (FHS 2004). 6°C
WFEFROYE T EREHERNHE R 2RI A S
o 7oA, HAREFEARE L E, #E, 7



AT - HRERT - 7E¥F 2 A& - Noemia Kazue Isnikawa « H1V FE 5T - $iARHHLE T

JPN CHN KOR BRA JPN CHN BRA
log log log log swd swd swd

JPN
log

CHN KOR BRA JPN CHN BRA
log log log swd swd swd

Fig. 1. Comparison of the stable carbon and nitrogen isotope ratios of the cap tissue of dried shiitake

produced in various countries.

JPN: Japan, CHN: China, KOR: Korea, BRA: Brazil

Each bar shows mean = SD

log: log cultivation, swd: sawdust medium cultivation

Statistical comparison among the mean values at 1% significance on Tukey-Kramer method
6"”C  JPN log < CHN log, KOR log, BRA log, JPN swd, CHN swd, BRA swd;
CHN log > KOR log, CHN swd; JPN swd > CHN swd; CHN swd < BRA swd
6N JPN log > CHN log, KOR log, < BRA log, JPN swd, CHN swd, BRA swd;
CHN log <KOR log, BRA log, JPN swd, CHN swd, BRA swd; KOR log < BRA log,
JPN swd, CHN swd, BRA swd; JPN swd > CHN swd; CHN swd < BRA swd

T VNDFEARFENB L O ETORKREER LY
DABNMEIN S W & EREEHNCA R T
Hotz.
TEEORBEIZOWTD, Bk (AR5 2016) &
FIHIC%  OTEHE CTHIEEM D 5 W IdA EE I
FEERMNB NI U TIVEE T 1% KEDOH
FEMH S N2TTEIIONT, BIREOFIE & il
&% Fig. 2 12" L7z, 728 2 18P & Zn &R
B & 2 IC R S ARSI L ) D% <, IR
ARIEE 5 TlE Al Ba, Fe, Mg 7% U3 [EE T
HEIZS ol 75V NOEAEREMIZCu,
Mn, P 23MbE O FEARFRE L 0 bR TEH VI
BH otz BRBEHEMICBYTL 7T VNV
Mg, Mn, P 2% <, Al, Ba, Fe 234 7\ R 7%
Hot.

(2) FIRIDHT

e L EROLERMMARIL L TCRBEEDT— 5
wHWTH AT 2475 72, 2 FEOH B4 OB

10

% Table 2 (Z7R$. A TOEARME W (HA, dE
BE BLOT7 I VNVE) EETORKEE (H
K, mEBLIFTIVNE) ETHONTAE, O°N
ERFEEOITCRFBEMIZL > THEI 99.4%
(341/343) OHHFETHR TS/, 2B, FHILKN
OBFUTIE L <HPIE N7z v T/ fEaty ~

TVETHL (LLTEL). HARENOG @D
2o\ HARHE O JEARFRHE fin & v ] E 0 R RS il &

TIEHBIA P ERIE 100% (185/185) THhH-o72. H
A & E]E O JEARSRES & [F L 0 B AT T,
9 T DI DIELE 72T O3 HT TIEA 2R 95.6%
(131/137) THHDIZK L, 2 DOFIFARIE (6N,
0°C) L T HEEOTTRBEEEMAGHE S LI
%13 99.3% (136/137) 2 L7 HAENOG
AL\ H AR B AR RS dh, o R R
i, B L O EEEARE O 3 HDEAEE TH
MNTELZ DD, RFREIHRTIEAMEELET
HESZA. B, HARRELHEEREOFARRE
[ CTd, JTCHRIEED AL OH B I 84.0%
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Fig. 2. Comparison of element contents among dried shiitake samples produced in various countries.
See Fig. 1. for abbreviations.
Statistical comparison among the mean values at 1% significance on Tukey-Kramer method
Al JPN log < CHN log, CHN swd; CHN log > JPN swd; JPN swd < CHN swd
Ba JPN log < CHN swd; JPN swd < CHN swd
Ca JPN log < CHN log; CHN log > KOR log
Cu CHN log < JPN swd; KOR log < JPN swd, CHN swd
Fe JPN log < CHN log; CHN log > KOR log
K JPN log < JPN swd, CHN swd, BRA swd; CHN log <JPN swd, CHN swd, BRA swd;

KOR log < BRA log, JPN swd, CHN swd, BRA swd
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P (mg/g)
N
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log log log log swd swd swd log log log log swd swd swd

JPN CHN KOR BRA JPN CHN BRA
log log log log swd swd swd

2. Continued.

JPN log < CHN log, JPN swd, BRA swd; CHN log > KOR log, JPN swd, CHN swd;

KOR log < BRA swd; JPN swd < BRA swd; CHN swd < BRA swd

JPN log > CHN log; CHN log < JPN swd; JPN swd > CHN swd

JPN log < BRA log, JPN swd, CHN swd, BRA swd; CHN log < BRA log, JPN swd, CHN swd,
BRA swd; KOR log < BRA log, JPN swd, CHN swd; BRA log < JPN swd, BRA swd;

JPN swd > CHN swd; CHN swd < BRA swd

CHN log > CHN swd

JPN log < JPN swd, CHN swd, BRA swd; CHN log < BRA log, CHN swd, JPN swd, BRA swd;
KOR log <JPN swd, CHN swd, BRAswd; BRA log< BRA swd; JPN swd < BRA swd;

CHN swd < BRA swd

12
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Table 2. Discriminant analyses of dried shiitake samples

Combination

Items used for analyses

Hitting ratio, %

Total log : Total sawdust
(without Brazil samples)

Japan log: China sawdust

Japan log : China log

Japan log : Korea log

China log : Korea log
Japan sawdust : China sawdust

Japan log: Brazil log 8%, &N

8"c, &N, Ca, Cd, Mn, P, Zn

China sawdust: Brazil sawdust

Korea log: Brazil log

J N, Al, Ba, Ca, Cu, Fe, K, Mg, Mn, Na, P, Sr, Zn

28 '3C, Al Fe, K, Mg, Na, P, Zn

Al, Ca, Cd, Cu, Mg, Mn, Na, Sr, Zn
8"%c, 8PN, Al, Cd, Cu, Mg, Mn, Na, Sr

Al, Cu, K, Mg, Zn
8¢, 8PN, Al, Cu, K, Mg, Zn

8 '3c, 5'°N, Al, Ca, Cu, Mg, Mn, Na, Zn

8%, PN, Al Ca, Fe, K, Na, Sr, Zn

8"c, &N, Cu, Fe, K, Mg, P, Zn

8 "c, &N, Al K, Mg, Na, Sr, Zn

99.4 (341/343)*

100 (185/185)

95.6 (131/137)
99.3 (136/137)

84.0 (100/119)
85.7 (102/119)

96.4 (106/110)
100 (159/159)

93.7 (74/79)
100 (79/79)

100 (118/118)

100 (50/50)

log: log cultivation, sawdust: sawdust based medium cultivation

*In parentheses: the numbers of hitting sample /tested sample

(100/119) TH 5%, TCRIEE L ZERMAL L
EFRAGDE DL L HREL 85.7% (102/119) 12k
L7

T I IVNEEY Y TV LR O THEBIO
BIETERWD, ARESHEER ER/T V7O
DAY EBBRICK ST, Fok 2, HARRE
JEARFREG L 75 VIV O FEARER S & OH R
L 100% (79/79) TH Y, FEREL 77 V)L
FE DR IR B FE 1T 100% (118/118) Dy
HCholz. B, T7IIVNEERTIVTHEED
FIBNZ R & EROLERMAR LR E < Hk
LTBEY, O°NEICHEIITHERELE TSIV
BE D AR B S IF L % 93.7% (74/79) ORyhERT
HHTE .

HAREN Ot O KE 5% 58 % HARFEFAR
FREE L, DR R RS B & OV L SRR SRS
fmD 3B THR S 2T 572 DA Fig. 3 TH 5.
F 2R R TR AR Sk b v o L & BHBRE L e, &R
DH PR 1L 98.8% (247/250) T -7z, —H,
7T DIV 3 BEHIBIAATC b HAREER i E RE &

13

6 - # China, Sawdust
mChina, Log
47 Japan, Log
2
] ¢ ¢
s oV
§ -10 = L) 5 10
i *ve |,
*
.
[ ]
-4 4
[ ]
-6 -
Function 1

Fig. 3. Scattering graph in three shiitake groups
after a discriminant analysis.
Items used for analysis:

Mg, Mn, Na, P, Sr, Zn
Hitting ratio = 98.8% (247/250). See Fig. 1 for
abbreviations.

0"C, Al, Ca, Cu, Fe, K,

PRI X ST &, 7o & AT H REFE A m, 7
7 VIVEDEARB X OR KBS O 3 O OH
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Fig. 4. Scattering graph in three shiitake groups
after a discriminant analysis.

Items used for analysis: 0"°C, 6"°N, Ba, Cu, K, Mn,
P,Zn

Hitting ratio = 100% (86/86). See Fig. 1 for
abbreviations.

BRI 100% (86/86) Td -72 (Fig. 4).
FEREEOZ Y A 5 O EERIRIE L L Tidsl
S LTV A EILEORMARI & Tk
LFEEDHITFHIEDNTEDL (KRS 2009, B
2011, 2013). L2°L, AREME TR L72RE, &
FOLERMMAKIL E METRICL 2 FHREY 7
WVEMMENTHED D 2, HIRREIXEITCEFRAAAE
xS FRICAET 2. 50rEE b WA
(L THY, FHEEIEVWEEZEZONS.

wm =B

HAEE, HERE, HEEBLIOT I VIVEDE
REFEGZ A 5 r ERIREEEZ A 7 r e fiilL
7z, L BROGERMRIL G & TCRIRE S
e ZfilAabe s & THAREB X OHKRK
¥ A 5 OEREEZ RSB 5 FEERR
FTLIENTE, SICETLETY Y Vo=
200mg LLFCTh o7z, 728 21E, HREDFEAR
B i L ] 0 SRS B & 13 99.3% (136/137),

P D RE OO T R B & 13 100% (185/185) DAy
HCHRTEL T, TIVNVEDLA S TIF

HARRE, WEEB L OEERE & HEICX S S
7z.
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BARICETESFAF+14 047 F (Buchwaldoboletus
sphaerocephalus) OREEDH"

HEEHE T - REsR

The occurrence and distribution of Buchwaldoboletus
sphaerocephalus in Japan

Mitsuo Nase™* and Eiji Nacasawa

Abstract

Documented records of Buchwaldoboletus sphaerocephalus from Japan are presented
based on collections made in 7 different localities in mainland Honshu and Shikoku. In
Japan, it has been found on dead trunks, stumps, and roots of Pinus densiflora and P.
thunbergii, and fruits from summer to fall (July to October). Morphologically and
ecologically distinctive features of this species are also well represented in the Japanese
populations, namely: the lignicolous habit (on pine wood); the basidiocarps entirely colored
lemon yellow to yellow at least when young ; the context and tubes slightly changing to blue
when injured ; and the relatively small fusiform-elliptical basidiospores measuring 5-8 X 3-4
um. The Japanese populations appear to be more closely related to the European
populations than the North American populations because the taste is mildly acidulous but
not bitter, and the pileus color does not fade or become pallid over time. A Japanese
description, color images of the basidiocarps, and line drawings of microstructures are
provided for these Japanese collecrtions as well as a map showing known localities of the
species in Japan.

Key words: biogeography, boletes, lignicolous fungi, Pinus, Pulveroboletus.

WA E Y A 7 F I/ Buchwaldoboletus Pilat (Pilat, § AEENLREREEZ SO L, 2) TEMRITHRE
1969) 1 Boletus lignicola Kallenb. % F:i#ff & | C BRE, LW EERNIERD L VI3EE (G
AlFE ENZHETRMA 7 FHA 7 TR 1 BT HBEOG~FABOS L VWIEREM6) 25052 &,
(Kirk et al., 2008) , 1) FEEEZMRLABLIZER  3) FfLIZEL, 2% L ARFIZBWTHIZE

R IEATI SRR, A 406 5, (B DRSO vy — - WEESERT, T 689-1125 BEHETR 211.
Contribution No. 406 of the Tottori Mycological Institute, 211 Kokoge, Tottori 689-1125, Japan.
T 651-2226 AT PG XA AT A RT 2-2-1. 2-2-1, Sakuragaoka-nakamachi, Nishi-ku, Kobe, Hyogo 651-2226, Japan.

16



HARIZBIT A+ ¥4 04 7F (Buchwaldoboletus sphaerocephalus) D5EH:

Figs. 1 and 2. Basidiocarps of Buchwaldoboletus sphaerocephalus. TMI-24586. Fig. 1. TMI-24586 in

a young stage on Pinus densiflora trunk. Photo by M. Nabe, 15 July 2001. Fig. 2. TMI-24586 in a mature
stage. Photo by M. Nabe, 17 July 2001.

AL, AOEROBFEE~F) -7 0% 0% 2 and Both, 2011). KJEIX, 1 7 FE (JKF) 05
£,5) ABIUEILIBEHEFIHVWELEZ D FHARE L CERIEAMICECHRA IR TE
DIk, 6) MEBORAKETEELTHS L, 7)  Singer (1975, 1986) DERIZBWTHF A a (7
BrEHE~IE T Mg BEESIE9 um  FIE Pulveroboletus Murrill D544 & L CTHLY b
IF) THHZE, 8) Whizrzr g vy 72 kL2 7z 7o (B HEFE B lignicola 1% P lignicoloa
L &R FELEEE L 95 (Watling, 2008; Ortiz~ (Kallenb.) Pilat & L T [F]J& @ Sulphurei i 12 & 2»
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HiRIES - Rl

7)), IR E T L72B EIdRED s
THRGholz. L L, fL4E0 DNA HEES 7 —
8 OFATIZ D R AFEIIEZE I X o T,
Singer DJEMEEIZHD F 4 0 4 7 FIEITRHE
WCRELZHBEE G EPREICHL 2R Y
WA T A 7 FIEIETRMFN ST LR
ELTCHOONL LI >TETWwA (Nuhn
etal.,, 2013; Wu et al., 2014; Wu et al., 2016).
HEHEO—ANLHIE 2001 FDT H~8 F, MH
TNIZBWT, Y ShzRwT I~y Dt
BT E LD A 7T O 11 (Figs. 1-3)
WHIRIZFEE L TV D0 % RBH)%, FEIZZO
oMz, ZEOAHEL JEWOITK LTELY
i, BRI BUT 2W B L TEILOFELED
FIWH R ETRBMTh o7z, ZORRES N
ToBEARITE CICHERZRETREOD LI12%D
n, BREMNRFEBOBIS S L O SCER & O KR
b7 A1) #1128 \>T Boletus sphaerocephalus Barla
(Smith and Thiers, 1971 ; Both, 1993; Bessette et al.,
2000) DHEHT, Frz, A—wvNTIHLIEL
& Pulveroboletus hemichrysus (Berk. & M. A.
Curtis) Singer (Singer, 1967) & % \»13 Buchwaldob.
hemichrysus (Berk. & M. A. Curtis) Pilat (Dermek,
1979; Basezzi and Bottaro, 1999) D244 THIH LT
W7-fE, BJ 5 Buchwaldob. sphaerocephalus (Barla)
Watling & T. H. Li & [F7Z &7z, [AFEOFEA LA
PN OB TIXRAED 8 A2 B HI4E & [F LE
A ETHZSN/A%, 2003 FE LIRS S
ol EHLIZZOR, FEFPLERZIZLD,
TURRIE, =R, EHIR, ARIE, BIUOMWED
FIFEZ EIZBWT, RV VE (7YY B
L ruxy) OMEICEET 20 HEL T
% . HARIZBF % Buchbaldob. sphaerocephalus @
FEENL, 2010 FICEIRIETIT b H AR ¥R
WHBIZESOMEEABH (XS 2011) B &
OB OBEARICED /MR 2011) OREIC
Lo THRIZAER SN TS, HREEROILE
R, RO EMNICBIT 2508 X OHEREIZD
WTIREZTHICHOSNTW R WO T 22
T5.

R otii~ > Vil (GE EEt v ¥ — 1
T A SR EB 1990) 12 & o 72, FAAEEARIE (—§)
HREZOZ Ly —WEEH (TMD, EZF
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A (TNS) B X UOEFO— AN, ZEBEEO
I EARE (HN) 2B SN Tn 5,

Buchwaldoboletus sphaerocephalus (Barla)

Watling & T. H. Li, Edinb. J. Bot. 61: 46. 2004.
= Boletus sphaerocephalus Barla, Champ. Prov.

Nice Tab. 36. 1859.

= Boletus sulphureus Fr., Epicr. syst. mycol. (Upsaliae) :
413. 1838 [1836-1838], non Bull., Herb. Fr. (Paris) 9:
tab. 429. 1789.

Refer to Species Fungorum (http://www.
speciesfungorum.org/) for other synonymy.

Misapplied names:. Boletus hemichrysus (= Phlebopus
hemichrysus; Pulveroboletus hemichrysus) s. Singer et
auct. eur. plur. (non Berk and M. A. Curtis, 1853).

ARIEFE 30-130 mm, IHHEERTE, O bLEEE,
5EDOFSIZH . BITE L PISE S BRI
LZeh§ 4. RIELBEFRRPHESH Y, kED
(6.7Y8.7/4.6,7.3Y8.5/82) 7\ L H# % (7.6Y8.4/13.9),
BT 5 & Hfh (3.6YR4.3/8.8, 9.7R4.5/6.9) D L
AREEL, 7TV MRV LFEE, WIZEL
T LEY, ATt 20 mm 12:E S 5 25,
FRICI Ao CEABICHC 2 0, 42X D) ik, YW
LTHEDL LD, RIS B WIZESLLE
ICBWTEWEEN (KT ~IKEkD) 2R7.
I &L 5 EEIIIEE (3.6YR4.3/8.8,9.7R4.5/6.9)
T2, IZBVWEBAITeRHER DD, HIZEH
TTERICEL > TEDLTDIHARD S\ ITEEEA
55, EIIEESHLVIEFHEEZ AL CIITHE
K, LEIZHOBATRRMAT S, @idikin
i ~Hift (5.2Y8.8/2.2, 6.3Y8.7/3.5), D B iRk kL
2R D EEHET L. LIRS TAM
HI, BILEFEdsr0ide X ICEaz®H 5 [
e (1.4Y6.2/9.9) 7\ Liikete i (2.8YR5.3/11.9) 1,
B EHRPICHET LM, LEIIILALE
ELew, FELEHTIZOBLEBLTY LD
WEmE s, fIE30-68 X 10-30 mm, LIEL
XTI TRRKEDY, HFE, FLHEEBT
HHZRE, 133FE, ERL-b0TIELIEL
ETHEICBWTHE R (3.6YR4.3/8.8, 9.7R4.5/6.9)
DLAPRSND . WORIZLREER & R, W%
L 72 OTIRARRICE A > TREHTRE 2D &
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Fig. 3. Sectioned basidiocarps of Buchwaldoboletus sphaerocephalus. TMI-37386. Note that some
sections show slight discoloration of the tubes and the context to greenish blue. Scale bar: 20 mm. Figs.
4-9. Microstructures of Buchwaldoboletus sphaerocephalus. Fig. 4. Basidiospores. TMI-37386. Fig.
5. Basidia. TMI-24586. Fig. 6. Cheilocystidia. Left five from TNS-F-80305 and the others from TMI-
37386. Fig. 7. Pleurocystidia. Right three from TNS-F-80305 and the others from TMI-37386. Fig. 8. Part
of the pileipellis. TMI-37386. Fig. 9. Caulocystidia. Left three from TMI 24586 and the others from
TNS-F-80303. Scale bars: 2 cm for fig.3; 10um for Figs. 4, 5 and, 9 ; 20um for Figs. 6 and 7; 30um for
Fig. 8.
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STITIFEME, B FRRICEWERMZ R
B LA (BRI

HFHLTIE (4.5-) 5-8 x 34 um (WI5EEK 100,
£ &/ IEFIEMHE 1.85), RisRIRFEITE, P, %
W, RRRMERE KERALA ) T AKE R THA
T 5. AT 1624 X 5-6.5 um, = AT,
AMFE2F4, 77 T3\, FYAFIT
E%E L 11-44 X 4-10 um, FERER, HiiEE~
RS, THERAMEE L -G8, i [ 2
FUTIAEEAE L, 11753 X 3.5-9 um, ERHEIE,
SR~ THER Sl & < MR U 72 3Rh 8], #ikE,
FEOFRFIIEE L TCLITLIE S EDSLEAD S
b, WARIEE256 um, LIFLIZGHEL, #
o FEEEH, LLEAORMICITEBOMSE
WhAET D WY AFITIEBAEL, 15737 x
45-11pm, MBI, FEMEE, #HEE T%hm
MPEERObDEF L2 5, REIIIHEBOBE
HEeE LMNEIc#HaWaRzE b0 Db H 5.

Specimens examined: HYOGO Pref., Kobe-shi,
Futatabi Park, cespitose on thick logs of Pinus
densiflora Siebold et Zucc., 17 July 2001, Mitsuo
Nabe (TMI-24586; EN01-80); ditto, 1 Aug. 2001, M.
Nabe (TMI-24593; EN01-84); ditto, 30 Aug. 2001
(TMI-24600; EN01-90); ditto, 18 Aug. 2002, M.
Nabe (TNS-F-80306); Minamiawaji-shi,
Matsuhokeino, solitary at the foot of stump of P.
thunbergii Parl., 14 July 2009, M. Nabe
(TNS-F-80303). KYOTO pref., Jyoyo-shi, Terada,
cespitose on stump of P. densiflora, 10 July 2009, Yoji
Tanaka (TNS-F-80302). AICHI Pref., Toyota-shi,
Nishiyamanaka-cho, on P. densiflora, 3 Oct. 2010, at
the Toyota-tomono-kai foray (TNS-F-80304).
EHIME pref., Niithama-shi, Funaki (Shimin-no-mori),
on Pinus densiflora, 10 Oct. 2010, collector unknown
(TMI-37384); Imabari-shi, Sakurai (Tsunashiki-
Tenmangu) scattered on stump of P. thunbergii, 10
Oct. 2010, Kentaro Hosaka (TMI-37385, 37386);
ditto, on roots of P. thunbergii stump, 29 Oct. 2010,
Hisashi Ogawa (TNS-F-80305). NIIGATA Pref.,
Shibata-shi, Ijimino, solitary on stump of P. densiflora,
8 Oct. 2012, Noriyuki Matsumoto (HN-NS-121008 in
private herbarium of M. Nabe). MIE Pref., Tsu-shi,
Karasu-cho, scattered on stump of P. thunbergii, 10
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Sept. 2016, Masahito Taniguchi (HN-MT-160910).

PA A7 FRBIZMRNICIELS 5T 5
A, FEBEA R, BAEE TICIIBEIAS
NTWAIZ# E 7%\ (Ortiz and Both, 2011; Index
Fungorum, http://www.indexfungorum.org/ accessed
May 31, 2017). HA» SIS FETICF I €71
2"F- Buchwaldob. pseudolignicola (Neda) Both &
B. Ortiz (Neda et al., 1987 : P. pseudolignicola
Nerda & LC), 2V 7/ A 0¥ 7" Buchwaldob.
xylophilous (Petch) Both & B. Ortiz (FA, 1990 :
P. xylophilous (Petch) Singer & L T ) B X O
Buchwaldob. sphaerocephalus (Barla) Watling & T. H.
Li UVFE, 20115 M8 5, 20115 2436 - i, AREE)
D3IFEFMOENT VDY, FHEO— NREIZIME
HECHRE SNIAERICIED N TARIBOIRREETETH
% Buchwaldob. lignicola (Kallenb.) Pilat 7% [a] b (2
BHETHIEEMEREL TWDH (FiE# - LR
#). HEARERIZHAE O Z K No.2031 (238
T (HAR, 1995), [FIKAT 1942 4E9 A 10 HIZi#%
BEZRTOHTEIZB W TEOY) ) ORITIC
WIRICHEEL T 2058 LA 7 FHED 1 1E
%, FdxA0A7F (FR) Pulveroboletus sp. &
LGtk LT\, ERIFESN TV WA, i
Fk S N FEEORARMREE S L OBLIRIZ S AT
5 HF R 7 56 A T2 RE A & F W (& Buchwaldob.
sphaerocephalus Th 5 L EZ HbNL. it->T, 7
KEROGHIZ L DI F XA 0t 7 F 2RO
ELTHWS Z ERIRIBL 720,

XA uA T 72 HAREOREHIE &
L ClE* 1 1A 7 F Pulveroboletus ravenelii (Berk.
& M. A. Curtis) Murrill., 4 €2 A "F Buchwaldob.
pseudolignicola, B X "3 7 /7 £ aH7J)
Buchbaldob. xylophilus 3% % 75, ¥4 1 A 7 F (4
B - A, 1989) (I FHEMARDH A THYH 7 B
EHELIBFPELYRELZAT, FAE24T7F
(Nedaetal. 1987) B L »a vy 7/ 4 a7
(Corner, 1970; Ortiz and Both, 2011) ¥~ O I
23T 2 S CIEMEN D 228, DMLY

ES

TN DI~ R T X D /A S Wit & b
DOHTENENRFEEXFTE .

AREIEI -0y XBLOILT 2 A5 L,
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Fig. 10. Known distribution of Buchwaldoboletus sphaerocephalus in Japan. 1 Kobe-shi, Hyogo. 2 Joyo-
shi, Kyoto. 3 Minamiawaji-shi, Hyogo. 4 Toyota-shi, Aichi. 5 Imabari-shi and Niihama-shi, Ehime. 6

Shibata-shi, Niigata. 7 Tsu-shi, Mie.

HIEB O ) BB L OSEICEET A L
AHI ST 5 (Barla, 1859; Both, 1993; Bessette
et al., 2000; Watling, 2004; Watling and Hills, 2005;
Knudsen and Vesterholt, 2008, 2012; Ortiz and Both,
2011). AfELFE L I -0y B LT 2
VHEHHTHEHFAEIA 7 FEOFETIE
Buchbaldob. lignicola (3 — 11 v /XB XL IL 7 A
1) #1) & Buchwaldob. hemichrysus (Berk. & M. A.
Curtis) Pilat (= Boletus hemichrysus Berk. & M. A.
Curtis; Pulveroboletus hemichrysus (Berk. & M. A.
Curtis) Singer) (L7 A1) /1) AH SN TV S5,
Wi AR X WS E RN IC R e~ REa T
WO, F7o, ARMWMAEKS 2WMEIRTLIEL
g RICOUENAZ L, 72, LIFLIE
B A4 A~ % r [Phaeolus schweinitzii (Fr.) Pat.]
EMPE S CHRET LI LR ED T TR L B

) (Bessette et al. 2000; Muifioz 2005; Watling and
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Hills 2005; Knudsen and Vesterholt 2008), #3134k
VR PG EEE~EEO T E LHAVBEYIC
BBbONDLEEOB L WP REZ TS T
ARAE & B 7 % (Berkeley and Curtis, 1853; Weber
and Smith, 1985; Both, 1993; Bessette et al., 2000) .
AFE % Buchbaldob. hemichrysus & [f]—E & A7z 3
Z 2 b & DM (Singer, 1967, 1986; Muiioz 2005),
o5 O 13 2 IR & L CHLY %9 Both (1993),
Bessette et al. (2000), Watling (2004), Watling
and Hills (2005) $ X U Ortiz and Both (2011) #
XHFT B,

RRIE DS~ Y EOL) )RR, 810 &
SNERIZEEAE L, L EICHEHORK TICHE
WEGRIL A TR L CEBOTIMEAHEET B, F
HOPBE L 2 FEE T S — L L7z,
HO R B RIOFFARINED X HIZHET 5%
ERFRZIZIRO S D R 54172, Smith and Thiers
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(1975) B XU Bessette etal. (2000) (2 L4, b
T A1) 1 EE D Buchbaldob. sphaerocephalus |2 13 4%
BRI R L W RATFF VW E &1, Watling and
Hills (2005) (ZFEEED S DIZOWTHT 0 I
A % LRI L TS, FERLOBEIL D
L HAREDOEARTIEERIE 2 RGBT, & &
WO TPLRBRKROIFIPHERIE L S5/ F7:
3 — v /N O Buchbaldob. sphaerocephalus 13,
FCNz)ERT 5 ESVBETHILDH 50T
SO LATELLZOARATELT LI LiFew
7% (Watling and Hills, 2005; Knudsen and Vesterholt,
2008), db7 X)) AEDOH TIZELT 5 & FFEAK
DAER O A%EM L CR#E O v LEEGIC
75 &9 (Both 1993; Bessette et al. 2000; Smith and
Thiers, 1975). HAJED Buchbaldob. sphaerocephalus
LT X ) A REDE LR ) R L T FHEED
AREOEIBET L Eidn L, I—T v\
DOW & FFRICERT 2 L2 REh LT 5.
AAED A ARFEREARDT G H N7 5841 2 F b2
A~ L7z (Fig. 8). DUEB L AN D i EFEPH I 55
HLTBY, 7avv L7 <Y 05043 %I
WHRL T H~ Y20 md 5AEEEE R (K,
1985) THREDOFSEDOTREESE Z HIL5,

E i3

AR % ZHRAEV 72 75 72 BURRRES b T 0 B PR R
TR, BRI SETOLEBER, BREA T
DMNWER, ZBEEAREH OB, E7
BRI O RIURRIR L, 7 & NI B IR
MREFZEHT O ARRIT I  BALH L T3

wm =

k7 AV ABLTI—0 v IIGHTH T EM

15T % Buchwaldoboletus sphaerocephalus @
THER2EEG 1S ] GUIRHF, =ER, S5,
B, BXOERE) 2B 554 % RREIHE
BoORE, FEEOEED L UBHMSIII B OM
W, HRIZBUFB5MM & Tl L, flife
LCAAF A0 7 FR2RELT.
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Arita, 1.: Studies on the life cycle of Pholiota nameko
(T. Ito) S. Ito et Imai. Pp.49-57. In Japanese with
English abstract.

Arita, L: Studies on cultivation of Pholiota nameko (T.
Ito) S. Ito et Imai. I. On the growth rate of mycelia
in relation to temperature. Pp.58-=73. In Japanese
with English abstract.

Hiratsuka, N. and Kaneko, S.: A taxonomic revision of
species of Puccinia on the Umbelliferae in the
Japanese Archipelago. Pp.74-110.

Ishikawa, H.: On the degradation of wood by wood-rot
fungi. Pp.111-118. In Japanese.

No.7 (Dec. 1969)

Hiratsuka, N. and Kaneko, S.: Three species of

Puccinia on the Polygonaceae in Japan. Pp.1-7.

26

Hashioka, Y. and Fukita, T.: Ultrastructural observations
on mycoparasitism of Trichoderma, Gliocladium
and Acremonium to phytopathogenic fungi. Pp.8-18.

Komatsu, M. and Inada, S.: Trichoderma viride, as an
antagonist of the wood-inhabiting Hymenomycetes.
IX. Antifungal action of Trichoderma, Gliocladium
and other species of Hypocrea to Lentinus edodes
(Berk.) Sing. Pp.19-26. In Japanese with English
abstract.

Komatsu, M.: Trichoderma viride, as an antagonist of
the wood-inhabiting Hymenomycetes. X.
Temperature and humidity in relation to
Trichoderma, Gliocladium and other species of
Hypocrea attacking Lentinus edodes (Berk.) Sing.
inside bed-logs. Pp.27-50. In Japanese with English
abstract.

Arita, 1. and Mimura, K.: The mating system in some
Hymenomycetes. II. The mating system in Favolus
arcularius (Batsch ex Fr.) Ames, F. mikawai
(Lloyd) Imaz., Pholiota adiposa (Fr.) Quél. and
Pleurotus cornucopiae (Paul ex Pers.) Roll.
Pp.51-58. In Japanese with English abstract.

Takemaru, T. and Fujioka, N.: The mating system of
Hirschioporus fusco-violaceus (Fr.) Donk.
Pp.59-63. In Japanese with English abstract.

Kimura, K.: Fruiting competition between paired
dikaryons of Coprinus macrorhizus (Pers. ex Fr.)
Rea f. microsporus Hongo. Pp.64=70. In Japanese
with English abstract.

Takemaru T.and Kamada, T.: The induction of
morphogenetic variations in Coprinus basidiocarps
by UV irradiation. Pp.71-77. In Japanese with
English abstract.

Komatsu, M.: Notes on the hyphomycetous fungi
isolated from sawdust-ricebran media of Pholiota
nameko (T. Tto) S. Ito et Imai. Pp.78-89. In
Japanese with English abstract.

Arita, 1., Mimura, K. and Teratani, A.: Studies on the
cultivation of Pholiota nameko (T. Ito) S. Ito et
Imai. II. The mycelial growth and the formation of
fruit-bodies of Pholiota nameko on different kinds
of the sawdust media. Pp.90-104. In Japanese.

Hiratsuka, N. and Hiratsuka, T.: A check list of



Uredinales found in the Metropolis of Tokyo, Japan.
Pp.105-126.

Takemaru, T. and Kamada, T.: A bibliography on the
basidiocarp mor-phogenesis in the Hymenomycetes
and Gasteromycetes. Pp.127-140.

No.8 (Dec. 1970)

Komatsu, M.: Mycoantagonists to Shiitake-mushroom,
Lentinus edodes (Berk.) Sing. inside bed-logs. I.
Morphological characters of Cephalosporium spp.
and Phialophora lignicola (Nannf.) Gold., and
antagonistic effects against the mycelial growth of L.
edodes. Pp.1-10. In Japanese with English abstract.

Takemaru, T. and Kamada, T.: Genetic analysis of UV-
induced, developmental variations in Coprinus
basidiocarp: the elongationless and expansionless.
Pp.11-16. In Japanese with English abstract.

Takemaru, T. and Sano, A.: Multiple-allelomorph
heterothallism in the tetrapolar basidiomycete
Coriolus versicolor (Fr.) Quél. Pp.17-21. In Japanese
with English abstract.

Takemaru, T. and Ide, S.: Tetrapolar mating system in
the basidiomycete Microporus flabelliformis (Fr.)
Kuntze. Pp.22-26. In Japanese with English abstract.

Takemaru, T. and Fujioka, N.: Tetrapolar heterothallism
in the basidiomycete Steccherinum ochraceum (Fr.)
S.F. Gray. Pp.27-32. In Japanese with English
abstract.

Takemaru, T. and Ohhara, K.: Incompatibility factors
in the natural population of Panus rudis Fr. growing
on a fallen trunk. Pp.33-38. In Japanese with
English abstract.

Hiratsuka, N. and Sato, S.: Notes on Puccinia mitriformis
S. Ito. Pp.39-44.

Hiratsuka, N.: Additions and corrections to “A
provisional list of Uredinales of Japan proper and
the Ryukyu Islands.” (1960)-1I . Pp.45-51.

Hiratsuka, N. and Kaneko, S.: A list of Uredinales
found in the Tanzawa Mountain range, Pref.
Kanagawa, Japan. Pp.52-65.

Ishikawa, H.: The fungal anthraquinone pigments and

the biosynthesis of the pigments. Pp.66-84. In
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Japanese.

No.9 (Dec. 1971)

Hashioka, Y.: Scanning and transmission
electronmicrographs of shiitake, Lentinus edodes
(Berk.) Sing. Pp.1-10.

Hiratsuka, N. and Kaneko, S.: Notes on two species of
Puccinia on the Polygonaceae. Pp.11-15.

Takemaru, T. and Ide, S.: Tetrapolar heterothallism in
the basidiomycete, Tyromyces pubescens (Fr.)
Imaz. Pp.16-20. In Japanese with English abstract.

Takemaru, T. and Kamada, T.: Gene control of basidiocarp
development in Coprinus macrorhizus. Pp.21-35. In
Japanese with English abstract.

Arita, 1.: Hypocrea species causing failure of shiitake
[Lentinus edodes (Berk.) Sing.], 1. Field surveys
on their occurrence and environments. Pp.36-56. In

Japanese with English abstract.

No. 10 (Aug. 1973)

Hiratsuka, N.: Revision of taxonomy of the genus
Uromyces in the Japanese Archipelago. Pp.1-98.

Hiratsuka, N. and Kaneko, S.: A taxonomic revision of
the species of Puccinia parasitic on the Polygonaceae
in the Japanese Archipelago. Pp.99-140.

Hiratsuka, N. and Sato, S.: Conclusive summary of the
positive results of the inoculation experiments with
heteroecious species of the Japanese rust fungi
(1937~1973) . Pp.141-154.

Gjaerum, Halvor B.: Puccinia campanulae on
Campanula uniflora in West Greenland and P.
pedicularis on Pedicularis sudetica in Alaska.
Pp.155-161.

Henderson, D.M.: Studies in the morphology of fungal
spores: Trachyspora intrusa. Pp.163-168.

Hennen, Joe F. and Cummins, George B.: New taxa of
Mexican rust fungi. Pp.169-182.

Holm, Lennart.: Some notes on rust terminology.
Pp.183-187.

Parmelee, J.A. and Corlett, M.: Development of the

aecium and the nuclear condition of Roestelia



brucensis. Pp.189-201.

Peterson, Roger S.: Studies of Cronartium (Uredinales) .
Pp.203-223.

Savile, D.B.O.: Aeciospore types in Puccinia and
Uromyces attacking Cyperaceae, Juncaceae and
Poaceae. Pp.225-241.

Hiratsuka, Y.: Nuclear cycle, taxonomy and nomenclature
of autoecious pine stem rusts in North America and
Europe. Pp.243-248. In Japanese with English
abstract.

Terui, M. and Harada, Y.: A new species of Puccinia
from Japan. Pp.249-251.

Takahashi, H. and Furuta, T.: Observation on surface
structure and behavior of Puccinia coronata Corda
var. avenae Fraser et Leding on the host plant by
scanning electron microscopy. Pp.253-272. In
Japanese with English abstract.

Takahashi, K., Tanaka, T., Yamada, M. and Takahashi,
H.: On the relationship between physiologic races
and alternate hosts of wheat stem rust, Puccinia
graminis f. sp. tritici in Japan. Pp.273-282. In
Japanese with English abstract.

Yamada, M., Takahashi, K., Takahashi, H. and Tanaka,
T.: Studies on alternate host, Thalictrum thunbergii
DC., as a origin of physiologic races of wheat leaf
rust, Puccinia recondita Roberge ex Desm. f. sp.
tritici in Japan. Pp.283-302. In Japanese with
English abstract.

Onoe, T., Tani, T. and Naito, N.: The uptake of labeled
nucleosides by Puccinia coronata grown in
susceptible oat leaves. Pp.303-312. In Japanese
with English abstract.

Morimoto, Y.: A list of species of Puccinia collected in
Hiroshima Prefecture, Japan. Pp.313-319.

Uchida, S.: A list of Uredinales collected in
Kobugahara and its vicinities, Pref. Tochigi, Central
Japan. Pp.321-327.

Hiratsuka, N. and Hiratsuka, T.: A list of Uredinales
found in Mt. Daisen, Daisen-Oki National Park,
Western Honshu, Japan. Pp.329-340.

Kobayasi, Y., Otani, Y. and Hongo, T.: Some higher
fungi found in New Guinea. Pp.341-356.

Hongo, T.: On some interesting larger fungi from New
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Guinea. Pp.357-364.

Kimura, K.: Control of nuclear conjugation in the
Buller phenomenon by hemi-compatible
combinations. Pp.365-370. In Japanese with
English abstract.

Tokimoto, K., Komatsu, M. and Takemaru, T.:
Incompatibility factors in the natural population of
Lentinus edodes in Japan. Pp.371-376. In Japanese
with English abstract.

Takemaru, T., Kameda, T. and Murakami, S.: Three
morphological mutations, concentric, frizzy and
dicthotomous, in the basidiomycete Coprinus
macrorhizus. Pp.377-382. In Japanese with English
abstract.

Arita, L.: Studies on the life cycle of Pholiota namako
(T. Ito) S. Ito et Imai II. Karyological observations.
Pp.383-388. In Japanese with English abstract.

Korf, Richard P.: Sparassoid ascocarps in Pezizales
and Tuberales. Pp.389-403.

Kobayashi, T.: Notes on new or little-known fungi
inhabiting woody plants in Japan IV. Pp.405-409.
Otani, Y.: On Pseudoplectania and Plectania collected
in Japan. Pp.411-419. In Japanese with English

abstract.

Doi, Y.: Revision of the Hypocreales with cultural
observations V. Podostroma giganteum Imai, P.
cornu-dame (Pat.) Boedijn and Hypocrea
Pseudogelatinosa sp. nov. Pp.421-427.

Udagawa, S. and Horie, Y.: Three Chaetomium species
from Thailand soil. Pp.429-435.

Katumoto, K.: Notes on the genera Lanomyces
GAUM. and Cystotheca Berk. et Curt. Pp.437-446.

Nakamura, S.: A new species of Asterina on Heterotropa
hirsutisepala (Hatusima) F. Maekawa. Pp.447-451.
In Japanese with English abstract.

Nagasawa, E.: Notes on some ascomycetous fungi on
Sasa plants from Hokkaido, Japan. Pp.453-464. In
Japanese with English abstract.

Tsuyama, H., Horigome, K. and Sasaki, S.: Study on
the history of Mycosphaerella poimi (Pass.) Lindau.
Pp.465-472.

Hashioka, Y.: Scanning electronmicroscopy on the

mycoparasites, Trichoderma, Gliocladium and



Acremonium. Pp.473-484.

Hirata, K. and Wada, K.: List of the powdery mildew
fungi and their host plants found up to date in
Niigata Prefecture. Pp.485-503. In Japanese with
English abstract.

Hiura, U. and Heta, H.: System of resistance to
Erysiphe graminis f. sp. agropyri in wheat. Pp.505—
510. In Japanese with English abstract.

Oku, H., Ouchi, S. and Sato, M.: Nucleic acid metabolism
in powery mildew-infected barley leaves as
associated with symptom development. Pp.511-516.

Miura, K : Three entomophthoralean parasites of
nematodes collected from Japan. Pp.517-522.

Tubaki, K. and Ito, T.: Fungi inhabiting in brackish
water. Pp.523-539.

Matsuo, T., Ozawa, M. and Nakazawa, T.: Formae
speciales of Fusarium oxysporum and F. solani causing
"brown rot" of fleshy root of Dioscorea batatas Decne.
Pp.541-552. In Japanese with English abstract.

Katsuya, K.: Variation in susceptibility to blast fungus,
Pyricularia oryzae Cav., in cultivated and wild rice.
Pp.553-560. In Japanese with English abstract.

Katsuki, S.: Cercosporae of Japan and allied genera
(Supplement 2) . Pp.561-568.

Yamamoto, M., Nozu, M., Mori, M., Yajima, T. and
Tateishi, M.: Fine structure of sporangia of
Phytophthora infestans (Mont.) De Bary, with
special reference to their zoospore formation.
Pp.569-584.

Masago, H., Nakayasu, H., Hosokawa, K. and Katsura,
K.: Studies on the succession of microorganisms on
the plant tissue attacked by Phytophthora. (1)
Competition between Phytophthora capsici and
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Hagiwara, H.: The Acrasiales in Japan 1I . Pp.591-595.

Yokoyama, T. and Tubaki, K.: Successive fungal flora
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Yoneyama, M.: Yeasts associated with Afghanistan
bread "Naan", their nature and origin. Pp.619-626.

Ichinoe, M., Takatori, K. and Kurata, H.: The

mycoflora of barley and wheat grains in storage.
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Pp.627-636. In Japanese with English abstract.

Ishikawa, H., Oki, T. and Sawada, F.: On the antifungal
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645. In Japanese with English abstract.

Kurata, H., Sakabe, F., Tanaka, S. and Aibara, K.:
Influence of relative humidity to production of
Aflatoxin B1 by Aspergillus flavus in different
moisture contents of stored rough rice. Pp.647-653.
In Japanese with English abstract.

Sakabe, F. and Kurata, H.: Mycological study on the
fungal contamination of "Panmix" which material
for bread serving to the school ration. Pp.655-662.
In Japanese with English abstract.

Imai, M.: On the natural spore germination of some
tonophilic fungi, depending upon the climate of
Japan. Pp.663-675.

Nishimura, S., Kohmoto, K. and Udagawa, H.: Field
emergence of fungicide-tolerant strains in Alternaria
kikuchiana Tanaka. Pp.677-686.

Akai, S. and Oguchi, T.: On the withering of lower
leaves and ear rot of rice plants and their causal
fungi 1. Helminthosporium leaf spot of leaves of
rice plants collected in Thailand and Malaysia and
fungi isolated from their spots. Pp.687-692. In
Japanese with English abstract.

Tokunaga, Y. and Ohara, I.: Latent infection of
anthracnose on Citrus in Japan. Pp.693-702.

Saho, H. and Takahashi, I.: A check list and host index
of fungi on forest trees collected at the Tokyo
University forest in Hokkaido, Japan. (1960~1972) .
Pp.703-714.

Ishii, H. and Tenjin, N.: A provisional list of higher
fungi found in Tokushima Prefecture, Japan.
Pp.715-730.

Murayama, D. and Kojima, M.: Studies on potato leaf-
roll virus in Japan. Pp.731-748.

Hirai, T.: Studies on the barley mosaic disease II,
Induced resistance caused by some chemicals.
Pp.749-760. In Japanese with English abstract.

Miyamoto, S. and Miyamoto, Y.: The movement of
tobacco mosaic virus within the plant of Nicotiana
rustica L. Pp.761-770. In Japanese with English

abstract.



Oshima, N.: Classification of strains of tobacco mosaic
virus by cross protection tests. Pp.771-778. In
Japanese with English abstract.

Kimura, K.: Concentration of rice virus determined by
particle counts. Pp.779-786.

Kitagawa, Y. and Shikata, E.: Effect of corn extract

and organic solvents on the infectivity of rice black
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30

with Hymenomycétes 1. Filamentous virus-like
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Abstracts of papers published in other scientific journals during July 2016 to June 2017

Papers with TMI contribution numbers

No. 403

Availability of downgraded wheat for
conversion to domestic raw materials in
Pleurotus eryngii cultivation (In Japanese)
Yasuhito Okuda, Koichi Hase, Yoshitake Satokawa,
Yuuki Kobayashi, Isao Ohuchi and Shigeyuki

Murakami
Mushroom Science and Biotechnology 25 (1): 23-26.
2017.

Clarification of risk in imported foods has led to
raised awareness of consumers about food safety.
Consequently, the retail and food-service industries
treating mushrooms tend to focus on production
information, including composition of the mushroom
beds with value in domestic production. Pleurotus
eryngii (DC.) Quél. is well known as a good edible
mushroom in Japan. However, composition of the
mushroom beds depends on imported raw materials.
We considered domestic raw materials that can
substitute for the bran from imported wheat frequently
used in P. eryngii cultivation. Thus, meal from
domestic and downgraded wheat as a potential
material on the cost and supply side was identified
from the refinement process and domestic distribution.
Practical P. eryngii cultivation with this wheat meal
indicated that the yield per bottle increased
significantly, with an increase in available fruiting
bodies.

Key words: Domestic raw material, Food safety,
Pleurotus eryngii, Sawdust-based cultivation, Wheat

meal.
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Papers without TMI contribution numbers

Fungal wood decomposer activity induces
niche separation between two dominant tree
species seedlings regenerating on coarse
woody material

Yu Fukasawa, Yasuyuki Komagata and Shuji Ushijima
Canadian Journal of Forest Research 47 (1): 106-112.
2017. Doi: 10.1139/cjfr-2016-0218.

Decomposition subsystems have an essential role in
forest dynamics but few studies demonstrate the effect
of microbial decay traits on seedling regeneration. In
the present study, we focused on seedling regeneration
on coarse woody material (CWM), which is an

important regeneration site for forest tree species, and



the effects of wood decay type according to fungal
decay preference for wood structural components on
seedling colonization. Effects of log properties
including wood decay type and other environmental
variables on seedling density were evaluated by
ordination methods and generalized linear models. In
total, 22 woody species were recorded as seedlings on
Pinus densiflora logs. By ordination analysis, white rot
in heartwood and brown rot in sapwood, as well as
canopy openness and log diameter, showed significant
association with seedling communities. The factors
selected for a generalized linear model for explaining
seedling densities of the two dominant seedling species
Cryptomeria japonica and P. densiflora included
brown rot in sapwood and white rot in heartwood, but
the effects were different: a positive effect of brown
rot on C. japonica and a negative effect of white rot on
P. densiflora. These results suggested that wood decay
type could induce niche separation between dominant

tree species regenerating on CWM.

Key words: forest regeneration, log, rot type,

seedling colonization, wood decay fungi.

Discovery or Extinction of New Scleroderma
Species in Amazonia?

Turi G. Baseia, Bianca D. B. Silva, Noemia K.
Ishikawa, Jodo V. C. Soares, Isadora F. FrancEa, Shuji
Ushijima, Nitaro Maekawa and MardAa P. MartoAn
PLoS ONE 11(12): ¢0167879. 2016. DOI: 10.1371/
journal.pone.0167879.

The Amazon Forest is a hotspot of biodiversity
harboring an unknown number of undescribed taxa.
Inventory studies are urgent, mainly in the areas most
endangered by human activities such as extensive dam
construction, where species could be in risk of
extinction before being described and named. In 2015,
intensive studies performed in a few locations in the
Brazilian Amazon rainforest revealed three new
species of the genus Scleroderma: S. anomalosporum,

S. camassuense and S. duckei. The two first species

S2

were located in one of the many areas flooded by
construction of hydroelectric dams throughout the
Amazon; and the third in the Reserva Florestal
Adolpho Ducke, a protected reverse by the INPA. The
species were identified through morphology and
molecular analyses of barcoding sequences (Internal
Transcribed Spacer ntDNA). Scleroderma
anomalosporum is characterized mainly by the smooth
spores under LM in mature basidiomata (under SEM
with small, unevenly distributed granules, a
characteristic not observed in other species of the
genus), the large size of the basidiomata, up to 120
mm diameter, and the stelliform dehiscence; S.
camassuense mainly by the irregular to stellate
dehiscence, the subreticulated spores and the bright
sulfur-yellow colour, and Scleroderma duckei mainly
by the verrucose exoperidium, stelliform dehiscence,
and verrucose spores. Description, illustration and

affinities with other species of the genus are provided.

Population genetics and fine-scale genetic
structure of Rhizopogon roseolus in Tottori
sand dune

Hiroshi Abe, Akiko Tabuchi, Yasuhito Okuda,
Teruyuki Matsumoto, Kazuhide Nara.

Mycoscience 58(1): 14-22. 2017. Doi: 10.1016/
j-myc.2016.07.009

We investigated the population genetics and fine-
scale genetic structure of Rhizopogon roseolus. A total
of 173 R. roseolus sporocarps were collected from two
stands in the Tottori sand dune. We developed and
applied five novel polymorphic microsatellite (SSR;
simple sequence repeat) markers for sporocarp
genotyping. In total, we identified 110 genets, most of
which were small in size. Spatial autocorrelation
analyses revealed a significantly positive genetic
structure in short-distance classes. The inbreeding
coefficient value was significant in both stands (Fis =
0.18), while the Fsr value (Fsr = 0.020) indicated
little genetic differentiation between the two

populations. The majority of alleles were distributed in



both stands with similar frequencies. These results
suggest that short-distance spore dispersal plays a
dominant role in generating new genets, and
eventually increases the frequency of inbreeding in the
Tottori sand dune, whereas rare gene flow between the

two stands, possibly associated with spore dispersal by

S3

mycophagous animals, could reduce genetic

differentiation.

Key words: Ectomycorrhizal fungi, Genet, Shouro,

Spatial autocorrelation, SSR.
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