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First record of the corticioid fungus Dendrothele

arachispora (Agaricomycetes) in Japan®

Shuji UsHiuima and Nitaro Maexkawa *

*

Abstract

Dendrothele arachispora (Corticiales, Basidiomycota) was originally described in New
Zealand, but we are reporting it for the first time in Japan. This species is characterized by a
resupinate yellowish pale basidioma, peanut-shaped basidiospores, and the presence of
dendrohyphidia. This paper provides macro- and micro-morphological descriptions,
illustrations and remarks based on the Japanese specimen found.

Key words: Corticiaceae, arachiform basidiospores, morphology, new distribution.

The genus Dendrothele Hohn. & Litsch.
(Corticiaceae, Basidiomycota) originally proposed by
Hohnel and Litschauer (1907) to describe D.
griseocana (Bres.) Bourdot & Galzin (synonym: D.
papillosa Hohn. & Litsch.). This genus is
characterized by orbicular, discoid, corticioid, crustose
basidiomata, numerous dendrohyphidia, clavate to
cylindrical, broad, slightly constricted basidia with 2-4
sterigmata, and weakly amyloid or non-amyloid,
smooth or warted basidiospores. Dendrothele species
are widely distributed in temperate to tropical regions
and grow on the bark of living trees, decaying trunks,
or branches of coniferous and deciduous trees.
Currently, 63 species are listed as members of this
genus in the Index Fungorum (http://www.
indexfungorum.org/names/Names.asp, 1 Aug. 2018)
as members of this genus. Only three Japanese species
have been reported: D. acerina (Pers.) P.A. Lemke, D.
bispora Burds. & Nakasone, and D. strumosa (Fr.) P.

A. Lemke (Ito, 1929; Ito, 1955; Maekawa, 1994,
1998; Katumoto 2010).

In our field surveys, a fungus belonging to the genus
Dendrothele was collected from a decaying branch of
a Pieris japonica (Thunb.) D. Don ex G. Don that
was planted in the campus of Tottori University,
Tottori City (Fig. 1). It is morphologically well
delimited when compared against Dendrothele species
previously reported in Japan. Thus, in the present
study, we carried out identification of this fungus
based on its morphological characteristics.

Material and Methods

The specimen was deposited in the herbarium of
the Tottori Mycological Institute (TMI), The macro-
morphology of basidioma was observed on the dry
specimen. Microscopic observations were made using
a Nikon Ni-U microscope (Tokyo, Japan) equipped

* Contribution No. 408 of the Tottori Mycological Institute, 211 Kokoge, Tottori 689-1125, Japan.
**Fungus/Mushroom Resource and Research Center, Faculty of Agriculture, Tottori University, 4-101 Koyama, Tottori

680-8553, Japan.
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Fig. 1. Host tree, of Dendrothele arachispora, Pieris japonica.

with differential interference contrast optics, a drawing
tube, digital camera-head Ds-Fi3 and microscope
camera control unit DS-L4. Basidioma sections and
basidiospores were mounted in Melzer's reagent, 3%
potassium hydroxide (KOH) solution, and distilled
water. Additionally, abbreviations in the text are
defined as follows. Q: length/width ratio of spores; Qa :
average Q; L. : average spore length; and Wa : average
spore width.

Description

Dendrothele arachispora Nakasone & Burds., New
Zeal. J. Bot. 49: 113, 2011. Figs. 1-3.

Basidioma (Fig. 2) resupinate, soft hymenial
surface smooth, slightly pruinose, with small cracks at
thickened area, pale luteous with a tinge of pale
pinkish-gray color; margin distinct, adnate, whitish-
pale color (more so than that of thickened area)
Hyphal system monomitic; hyphae (Fig. 3A) thin-
walled, width up to 2 pm with clamps Dendrohyphidia
(Fig. 3B) irregularly short branched, slightly thin-

walled, length up to 36 um width 1.8-4.2 pm. Basidia
(Fig. 3C) clavate to slightly cylindrical, slightly
constricted, 32-52 X 12-15.6 um, thin-walled, hyaline,
with 4sterigmata, clamped at the base. Basidiospores
(Fig. 3D) peanut-shaped, distinctly constricted at the
center, 10.8-19 X 6-9 um, Q = 1.63-2.33 (20 basidiospores
per specimen L. = 15.8, Wa = 7.7, Q.=2.07).

Specimen examined: TMI 26380, on a dead branch
of Pieris japonica, Tottori University campus Koyama,
Tottori City, Tottori Pref., Japan, collected by S.
Ushijima, June 16, 2010.

Remarks: Dendrothele arachispora was originally
described by Nakasone and Burdsall (2011) in New
Zealand's Northern Island. The specimens were found
on Myrsine salicina Heward (Ericales, Myrsinaceae)
and Myoporum laetum G. Forst. (Lamiales,
Scrophulariaceae), which are plants endemic to New
Zealand; since then, it had been found only in this
country. Thus, this is the first record of D. arachispora
outside New Zealand. Dendrothele arachispora is

characterized by small, discrete basidiomata and



Dendrothele arachispora (Agaricomycetes) in Japan

Fig. 2. Basidioma of Dendrothele arachispora. Scale bar: 2 mm.

Fig. 3. Micro-morphological characteristics of Dendrothele arachispora. A: Tramal hyphae. B: Dendrohyphidia.
C: Basidia. D: Basidiospores. Scale bar: 10 pm.
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suburniform to peanut-shaped basidiospores measuring
(14-) 16-18 x (6.5-) 7.5-8.5 (-9.5) um (Nakasone
and Burdsall, 2011). These characteristics are well
represented in the Japanese collection (TMI 26380),
and therefore, it was identified as D. arachispora.
Notably, in the genus Dendrothele, D. pitrae Gresl. &
Rajchenberg from Argentina (Greslebin and
Rajchenberg, 1998) also produces arachiform
basidiospores; however, they measure (11) 12-15
(-16) x 5-5.5 (-6) pm (Greslebin and Rajchenberg,
1998), and consequently they are significantly smaller
than those of D. arachispora. In Japan, D. arachispora
has been collected from Pieris japonica (Ericales,
Ericaceae), which is native to Japan, Taiwan and
some parts of Eastern China. Further studies are
necessary to elucidate the host plants and distribution

area of D. arachispora in Japan.
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Influence of long-term freezing and thawing conditions on the taste and
content of chemical ingredients in log-cultivated fruiting bodies
of shiitake, Lentinula edodes™

Akiko TaBucHi and Emi Sakuno

Abstract

The harvest season of fruiting bodies of shiitake mushrooms (Lentinula edodes)
cultivated on logs in the open air is from late autumn to spring. To identify optimal
conditions the long-term storage of mushrooms, we investigated the impact of mushroom
freezing on the edibility and ingredient composition, such as levels of free carbohydrates and
5'-guanosine monophosphate (5'-GMP). Frozen shiitake mushrooms were thawed by
following methods: microwave treatment, steaming, soaking in running water, and boiling.
Running water thawing was found to be the most suitable method, in terms of especially
overall taste balance. The state of mushrooms before freezing affected the sensory
evaluation, e.g., moistened fruiting bodies were assigned a relatively high rating, whereas the
ones briefly spin-dried before freezing displayed lower quality. Glucose content decreased as
a function of the freezing time. There was no significant change in the fructose, trehalose,
and 5'-GMP levels with increasing freezing time. In a comprehensive evaluation of
palatability including samples that had been kept frozen for more than 1 year, those frozen
for 3 months were assigned the highest rating, whereas those frozen for 1, 12, 13, and 15
months received approximately equal ratings. Our results suggest that a long-term freezing
followed by appropriate thawing may preserve high-quality in shiitake mushrooms.

Key words: freezing shiitake, thawing, palatability, free carbohydrates, 5'-guanosine
monophosphate (5'-GMP).

TWEIEITIIZEERE, 4095, (—) HAREOI vy g — - WEBIZEH, T 689-1125 BIHTHEE 211.
Contribution No. 409 of the Tottori Mycological Institute, 211 Kokoge, Tottori 689-1125, Japan.
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Fig. 1. Content of different ingredients in frozen fruiting bodies of shiitake after thawing by various methods.
Thawing conditions were as follows: microwave treatment at 100 W for 5 min, microwave treatment at 500 W for
1 min, steaming for 5 min, soaking in running water for 10 min, and boiling for 3 min. Each histogram represents
mean = SD. Different letters indicate the significant differences after Tukey-Kramer test (p <0.05).
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Total taste

Fig. 2. Sensory evaluation of different preparations of shiitake fruiting bodies. Each sample was kept frozen

for 4 months and then thawed by soaking in running water.

*The number of panelists who answered "the best" for each evaluation item is indicated.
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Fig. 3. Content of ingredients in different preparations of shiitake fruiting bodies. Refer to Fig. 1 for symbols
and to Fig. 2 for samples. In all instances, mushrooms were kept frozen for 28 months and then thawed by
soaking in running water. Different letters indicate the significant differences after Tukey-Kramer test (p <0.05).
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Fig. 4. Sensory test on shiitake fruiting bodies kept frozen for various periods of time.
*The number of panelists who answered "the best" for each evaluation item is indicated. Total panelists: A:
n=14, B: n=19. In brackets, the dates of collection of fruiting bodies from their logs.
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Fig. 5. Physical properties of shiitake fruiting bodies kept frozen for various periods of time. A needle-
shaped jig of 5 mm in diameter was inserted into each sample cap using a universal tester, EZ Test (Shimadzu).
Max test force: maximum point of test force (newton). Elastic modulus: the range of test force was 0.1-0.2 N.
Energy/thickness: total evergy per sample thickness necessary to pierce. Different letters indicate the significant
differences after Tukey-Kramer test (p < 0.05).
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Fig. 6. Content of different ingredients in shiitake fruiting bodies kept frozen for various periods of time.
See Fig. 1 for symbols. Different letters indicate the significant differences after Tukey-Kramer test (p < 0.05).

12



RS A 5 281 2 RIMGSOAE & RGP RS L O & 108 LT

OOoNLho72h, 12708 (148) WHEEAF L7
S OITMWIZ IR TEREDBAD T AMEB DA SN
72 U477 iE-20C TR L Tl L C
Wh, 9 LEROEIIGHETHO Y
£ ORI LB LD TIEAR L, HEHENE 2 Hhb
TLBEOMBHORERGEHICL 2 0EEZ LN
5. GO &R R EE R TG R O BIFRIZ DO W
T, EHICHETLIVNEND .
E

R BB 5 DR LW 72 5B H
MR FEORFEEZ T CHEMBEI Nz T2, K
TRIEE IR L BT e AT 24 8 T e B IR S st
TICIZEY % CHE R WA W S ZICERLT
BT 5.

m =

A B X OB e AT IR E S b BEREEE O
JEARHR A A & 7 & RS T 5 2 L1
L0, MR X O o B R LT
LIMEIDEPT LI, GHIAY TV VDR
H, AUMS, TR, B LUK 5%
FITEDOENHHE, 5-GMP » Lo &EB X
O PEL 2 O B REREAMN 12 AT $ 522 % JH 7o 2R,
TABRHII RS EER BN EELTBY), B
FEMIC B BREHNEDOINT v APE o 127
O, WA Y r OfFEE LTHELTWS &
EzoNlz, MERHMT2EDHHEDT A ¥
o OIRFEASfFH, FEHZOWEITEB L U 5-GMP
EEUHT GRS 2 B IR, Wl
B OKDIHBLCHFBLORNT LA 75D
ERERHIZSE <, HFTB LXMW T % B0 L
725 DI EEOFHIAME D > 72, — 5 5-GMP %

SU3MEORSERIZENTFPEEIISL 5
7z WA 12 H, 3HhH, 1EDEDOTA

5 OSBRI 3 E T VT — A

13

BRI LTz BRI, 3 2eHEHED b
DI TS 2o 728, BIIMGE L T
b, BEYIRBEHEICEY, Y1y r ERED
HRME 2R C& 5 2 EAVRIE S LT,

nnE

51 A 3 R

LRERME - R R BTN - &
2017. ESOWE B X OREIZ T 5 Hit B s
OHIRESHBOBRE HAETE64 (8):391-
428.

FHHT - BELOR - FIEESE - FHHR
1996. AMEFIZ S 2 % BN, HARIES = 52
O 5. X7 L F FOZEE. HARIE S
829 (3):201-206

VERF 2 A - HREE T - SEEAIZE - AT - B
Wt 2016, A Y7 TEEROEF B L ORSR
FMOBENDFEREER S SR I T H
HFR 46 4-11.

HERZOZ vy — (). 1985 HFER S L
EOTHE. RO, WA, Pp.36-49.
FAERT - LR - T EE AR A
2017. fREFIEDE NS A & o OV

B XIFTHE OREOIESHE 2 MRS

AHZL R« 96.

ERhE - AANA R - RS - ARE - B
M- EE—. 2001 EEOKRESET I AT v —
12 & BMMSEE D2 L. TIRHE 50 (1): 70-75.

B I - VLR ZS - M IEA - &,
1973. 77 AF 20X —¥ —B X OTReFEHMT|
ERBICL 2T IZFIOTF 7 AF v —llE
HATRE20 (8):358-363.

T - FEEESE - ME= 1987, VA Y TFE
ROIHER BT 5 kb O% . H AL,
IR S5 13 (2): 44-53.

MREPFT. 2017, SR 28 40 AR EE SRR b (4
FAREE W) S EE AR A L5 3E) . Pp.38-39.



Rep. Tottori Mycol. Inst. 48 : 14—21, 2018.

EHHE 115 SDREAREBICH THFEARIED
FEREEICDOWNTT

SFEANA - A4 ARBIIE - BEHK - REEAZ=R

Ko

Variation in the yields of fruiting bodies produced in the log cultivation
of Kinko 115, a premium cultivar of Lentinula edodes

Kazuhisa TerasHIMA, Akimasa Sasaki, Makoto Kuroba and Kozaburo HAsese

Abstract

In this study, we investigated variation in the yields of fruiting bodies produced in the log
cultivation of Kinko 115, a premium shiitake cultivar, from 1993 to 2012. Four cultivation
plots with sawdust plug spawns and wood plug spawns were established: cultivation 1 was
carried out using 30 sawdust plug spawns per log, and cultivation 2 used 42 sawdust plug
spawns per log, cultivations 3 and 4 were carried out using 42-48 wood plug spawns per log.
As results of cultivation plots for sawdust plug spawns, mean value of the first year yield in
cultivation 2 was significantly larger than those in cultivation 1 (p<0.05). In addition, the
first-year yields, which were largest in the four year cultivation period using sawdust plug
spawns, were correlated between cultivation 1 and 2 (r=0.54). The second-year yields, which
were the largest using wood plug spawns, were weakly correlated between cultivations 3 and
4 (r=0.39). It is expected that these yield data will provide useful information for exploration
of correlations between weather factors and yields in log cultivation of Kinko115.

Key words: shiitake mushroom, variation of yields, meteorological effect.
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Table 1. Summary of cultivation experience for Kinko 115

Sawdust plug spawn Wood plug spawn
Cultivation @ Cultivation @ Cultivation ® Cultivation @
(30 spawns) (42 spawns) (42-48 spawns) (42-48 spawns)
Inoe. No. of | Av.vol./ | No.of | Av.vol./ | No.of | Av.vol./| No.of | Av. vol./
year wood- | 10 wood- | wood- | 10 wood- | wood- | 10 wood- | wood- | 10 wood-
logs log logs log logs log logs log
1993 5 0.103 20 0.116 5 0.085
1994 10 0.117 20 0.085 5 0.100
1995 10 0.081 20 0.088 5 0.094
1996 40 0.123 10 0.127 20 0.084 5 0.075
1997 50 0.089 10 0.094 20 0.093 5 0.090
1998 40 0.119 10 0.126 20 0.076 5 0.070
1999 10 0.084 20 0.087 5 0.072
2000 10 0.134 20 0.092 5 0.101
2001 10 0.128 20 0.078 5 0.068
2002 52 0.138 10 0.142 20 0.064 5 0.079
2003 10 0.101 20 0.093 5 0.082
2004 40 0.074 10 0.104 20 0.103 10 0.107
2005 50 0.102 10 0.094 20 0.092 10 0.075
2006 50 0.099 10 0.086 20 0.097 10 0.092
2007 50 0.120 10 0.093 20 0.096 10 0.092
2008 50 0.125 10 0.102 20 0.097 10 0.093
2009 50 0.108 10 0.095 20 0.102 10 0.100
2010 50 0.121 10 0.102 20 0.102 10 0.125
2011 50 0.096 10 0.094 20 0.087 10 0.107
2012 10 0.077 20 0.084 10 0.086
AV 47.7 0.11a" 9.8 0.10 a 20.0 0.09b 7.3 0.09b
STD 4.7 0.02 1.1 0.02 0.0 0.01 2.6 0.01

U Different letters indicate significant difference at p < 0.01.
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Fig.1 Mean value of fruiting body yields per 0.1m’ of the log in cultivation of Kinko 115 during 1993-2012.
Y Cultivation @ : 30 sawdust plug spawns per log. @ : 42 sawdust plug spawns

per log. @ and @

1 42-48 wood plug spawns per log

2 Cultivation (U was carried out 12 times in 1996-1998, 2002, and 20042011

Vitest“ Ah ANOVA® sii;

**:p<0.01,* p<0.05
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Table 2. Ratio of the yield in each harvest year in the log-cultivation of Kinko 115

Cultivation @ Cultivation @ Cultivation ® Cultivation @
Inoc. year 199; (;:Jz?s 6121002’ 199;:)2?5612?02’ 1993-2012 1993-2012 1993-2012
Avarage  Std" | Avarage Std Avarage Std Avarage Std Avarage Std
1styear | 33.3%a® 80 | 41.9%b 109 | 40.6% 122 | 2.0% 22 | 31% 4.0
2nd year | 33.5% 7.2 29.8% 11.4 29.2% 9.1 50.4% 8.3 52.8% 10.0
3rd year | 23.0% a 4.7 17.6% b 5.4 18.8% b 6.2 30.3% 7.4 30.1% 6.3
4th year | 10.2% 2.0 10.7% 5.9 11.4% 4.9 17.2% 5.7 14.1% 6.6

V' Standard deviation.
2t tests were performed for the cultivation plots with the same type spawn. Different letters indicate

significant difference at p < 0.05.

1870.3g, Ix/IMiE : 746.6g, TEUE(R 7 : 268.0g) T
HY, FEITAEEITRO N2 -7 (Fig. 1).
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i QERHRE  FIed D - x5 L p<0.05; &
J&7 L Fig. 1, xfed v @ 77— FKii#k) (14F
HILEOEE  xitd D p <0.05 : Table 2), 3 4F
HREOHEIZB VT, RBEROPHBRKXD X
DHEFICREVZEFEOLNZ HEd Y
p<0.01, ®IE7% L p<0.05) (Table2).
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Fig. 2 Mean value of dry weight per fruiting body produced in log-cultivation of Kinko 115 during 1993—

2012.

Y Cultivation (D were carried out 12 times in 1996-1998, 2002, and 2004-2011.
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Fig. 3 Variation in first-year yield in log cultivation of Kinko 115 using sawdust plug spawns.

(8)
1000

900

800

700

600

500

Yield

400

300

200

100

1994
1995
1996
1997
1998
1999

— cultivation@
cultivation(d)

"{ i

W

g

uy

888 2

Harvest year

r~

g

2010
2011
2012
2013

58 S 8

F1g 4 Variation in second-year yield in log cultivation of Kinko115 using wood plug spawns.
" Inoculations were carried out in the preceding year to the years mentioned in the x-axis.

18



HHEL 115 5O FEARRK 2B 5 T HEE OERZEH)

(g)

1100
X 2011
1000 I |
r=0.5364
500 Il it
800
¥ 2002
@ 70 2009
S e 2002 X 2006
B X 008
2 500 - ! I | | !
% X 1997 X 1008
s}
40 ¥ 2005
300
X 1996
200 f_1 41999
X 2010
100

0
100 200 300 400 500 600 700 80O 900 1000 1100 (8)

Cultivation O

Fig. 5 Correlation between first-year yields of two
cultivation plots using sawdust plug spawns.

" Numbers on the plot indicate inoculation years in
log cultivation.
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Fig. 6 Correlation between second-year yields of
two cultivation plots using wood plug spawns.

" Numbers on the plot indicate inoculation years in
log cultivation.
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Nakai, Y. and Ushiyama, R.: Fine structure of shiitake,
Lentinus edodes (Berk.) Sing. I. Scanning
electronmicroscopy on basidia and basidiospores.
Pp.1-6.

Nakai, Y. and Ushiyama, R.: Fine structure of shiitake,
Lentinus edodes (Berk.) Sing. II. Development of
basidia and basidiospores. Pp.7-15.
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basidiospores. Pp.16-22.
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Ohira, I.: Competition between Diatrype stigma
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phenomenon by hemicompatible combinations.
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induced by UV irradiation in Lentinus edodes
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fungi collected from the Ryukyu Islands in 1973.
Pp.61-67.

Kimura, K.: Supplementary experiments on the control
of nuclear conjugation in doubly compatible di-mon
matings. Pp.69-77. In Japanese with English

abstract.

Papers presented at Post-Congress (First
Intersectional Congress of the International
Association of Microbiological Societies)

Mycological Meeting, Tottori, Japan,
September 9 & 10, 1974.

Koltin, Y.: A higher fungus as a model for studies on

the genetic control of morphogenesis. Pp.85-91.
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Minoura, K., Morinaga, T. and Muroi, T.: Some
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Cooke, W.B.: The ubiquity of fungi. Pp.193-198.
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Komatsu, M.: Studies on Hypocrea, Trichoderma and
allied fungi antagonistic to shiitake, Lentinus edodes
(Berk.) Sing. Pp.1-113. In Japanese with English
abstract.
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Hiratsuka, N.: Microcyclic species of Puccinia in the
Japanese Archipelago (Contributions to the rust-
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Hiratsuka, N. and Kaneko, S.: Aecial states of
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Ishikawa, H., Oki, T. and Kiriyama, H.: The toxic
function of the antifungal compounds prepared by
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Kimura, K.: Supplementary experiment on the control
of nuclear conjugation in hemicompatible di-mon
matings. Pp.111-115. In Japanese with English
abstract.

No.15 (May. 1977)

Ushiyama, R. and Nakai, Y.: Protoplasts of Shiitake,
Lentinus edodes (Berk.) Sing. Pp.1-5.

Hiratsuka, N. and Kaneko, S.: Life cycles of three rust
species. Pp.6-12.

Kaneko, S.: Coleosporium pedunculatum, a new
species of pine needle rusts. Pp.13-20.
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Ohira, 1.: Pleurotus ostreatus and its related species.
Pp.29-37.
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Honshu, Japan.” Pp.43-44.

Nakai, Y., Ushiyama, R. and Hashioka, Y.: Fungal



ultrastructure 1. Pp.45-49.

Hongo, T. and Nagasawa, E.: Notes on some boleti
from Tottori 1II. Pp.50-54.

Komatsu, M.: Fruit-bodies with white pilei of
Auricularia polytricha (Mont.) Sacc. Pp.55-64. In
Japanese with English abstract.

Tokimoto, K., Kawai, A. and Komatsu, M.: Nutritional
aspects of fruit-body development of Lentinus
edodes (Berk.) Sing. in bed-logs. Pp.65-69. In
Japanese with English abstract.

Hiratsuka, N. and Okubo, S.: Bibliography on the rust
fungi of the Japanese Archipelago (1974~1976)
Pp70-75. In Japanese.

No.16 (Jun.1978)

Hiratsuka, N. and Hasebe, S.: A taxonomic revision of
the species of Puccinia parasitic on the Liliales
(Liliaceae, Amaryllidaceae, Dioscoreaceae and
Iridaceae) in the Japanese Archipelago. Pp.1-36.

Kaneko, S.: Notes on the life cycle and host range of
Coleopsorium bletiae Dietel. Pp.37-42.

Nakai, Y., Ushiyama, R. and Hashioka, Y.: Fungal
ultrastructure 1. Pp.43-49.

Hongo, T. and Nagasawa, E.: Notes on some boleti
from Tottori IV. Pp.50-58.

Hongo, T.: Higher fungi of the Bonin Islands 1. Pp.59-
65.

Tokimoto, K., Hasebe, K. and Komatsu, M.: Studies
on dedikaryotization of Lentinus edodes (Berk.)
Sing. 1. Induction of dedikaryotization by gall
powder. Pp.66-72. In Japanese with English
abstract.

No.17 (Dec.1979)

Arita, I.: Cytological studies on Pholiota. Pp.1-118.

No.18 (Aug.1980)

Commemoration number of the seventy-
seventh birthday of Dr. Naohide Hiratsuka,
M.J.A., the Director of the Tottori
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Mycological Institute

Tsuneda, O. :Preface.

Hiratsuka, N.: A taxonomic revision of the autoecious
species of Puccinia parasitic on the Compositae in
the Japanese Archipelago. Pp.1-52.

Hiratsuka, N., Kaneko, S. and Nishigaki, H.: A
taxonomic revision of the species of Phragmidium
in the Japanese Archipelago. Pp.53-88.

Ushiyama, R., Nakai, Y. and Hayashi, K.: Intracellular
occurrence of viruslike particles from Lentinus
edodes monokaryon of different cultural ages.
Pp.89-94.

Nakai, Y., Ushiyama, R. and Hashioka, Y.: Fungal
ultrastructure 1. The blossom blight mucorini,
Choanephroa cucurbitara (Berk. et Rav.) Thaxt.
Pp95-105.

Arita, 1., Teratani, A. and Shione, Y.: The optimal and
critical temperatures for growth of Pholiota adiposa.
Pp.107-113.

Kaneko, S.: Fungi inhabiting fagaceous trees 1. Notes
on some species of Coelomycetes in Japan. Pp.115—
128.

Ohira, 1. and Matsumoto, T.: A new record of Pleurotus
pulmonarius Fr. in Japan. Pp.129-132.

Hongo, T. and Nagasawa, E.: Notes on some boleti
from Tottori V. Pp.133-141.

Murakami, S. and Takemaru, T.: Nuclear number in
stipe cells of some Hymenomycetes. Pp.143-148.
Hongo, T.: Higher fungi of the Bonin Islands III. Pp.149-

155.

Hiratsuka, N., Kaneko, S. and Nagasawa, E.: A list of
rust fungi collected from the Ryukyu Islands in
1979. Pp.157-162.

Katsuya, K., Kakishima, M. and Sato, S.: Spore
surface structures of three Pileolaria in Japan.
Pp.163-167.

Komatsu, M., Nozaki, Y., Inoue, A. and Miyauchi, M.:
Correlation between temporal changes in moisture
contents of the wood after felling and mycelial
growth of Lentinus edodes (Berk.) Sing. Pp.169-
187. In Japanese with English abstract.

Tokimoto, K., Tsuboi, M., Osaki, E. and Komatsu, M.:



Relation between rotted degree of bed-log and fruit-
body formation in Lentinus edodes (Berk.) Sing.
Pp.189-196. In Japanese with English abstract .

Ishikawa, H., Nagao, M., Oki, T. and Kawabe, K.:
Physiological changes in Lentinus edodes (Berk.)
Sing. mycelia induced by Trichoderma metabolites
Pp.197-204. In Japanese with English abstract.

Kawamura, N., Nakamura, Y. and Goto, M.:
Relationship between resistance of Lentinus edodes
to Hypocrea muroiana and component of culture
media Pp.205-216. In Japanese with English abstract.

Kawamura, N. and Goto, M.: Biochemical characteristics
of the isolates of Shiitake mushroom (Lentinus
edodes). Pp.217-224. In Japanese with English
abstract.

Hiratsuka, N. and Nishigaki, H.: Bibliography on the
rust fungi of the Japanese Archipelago (1977~1979).
Pp.225-230. In Japanese.

Imazeki, R.: New dietetcis, “Mycophagism”. A proposal
of fungous diet for healthy and wholesome life.
Pp.231-238.

Proceedings of a symposium on “Taxonomy
and phylogeny of Uredinales,” organized by

the Second International Mycological Congress,
Tampa, Florida, U.S.A. (August 31, 1977)

Hennen., J.F.: Introduction. P. 241.

Hennen, J.F. and Buritic4, P.: A brief summary of
modern rust taxonomic and evolutionary theory.
Pp.243-256.

Hiratsuka, Y. and Hiratsuka. N.: Morphology of
spermogonia and taxonomy of rust fungi. Pp.257-
268.

Urban, Z.: Rust ecology and phytocenology as aids in
rust taxonomy. Pp.269-273.

Savile, D.B.O.: Ecology, convergent evolution, and
classification in Uredinales. Pp.275-281.

Durrieu, G.: Phylogeny of Uredinales on Pinaceae.
Pp.283-290.

Holm, L.: The rusts on Rosaceae and their affinities.
Pp.291-294.
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Buritica, P.: Teliospore ontogeny as a criteria for rust
phylogeny. Pp.295. (dbstract).

Thirumalachar, M.J.: Taxonomic significance of
teliospore germination types in rust fungi. Pp.296.
(Abstract)

No.19 (Jul.1981)

Kaneko, S.: The species of Coleosporium, the causes
of pine needle rusts, in the Japanese Archipelago.
Pp.1-159.
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Hiratsuka, N. and Kaneko, S.: A taxonomic revision of
Melampsora on willows in Japan. Pp.1-32.

Maekawa, N., Arita, I. and Hayashi, Y.: Corticiaceae in
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Tsuneda, A.: Nectoria episphaeria, a mycoparasite of
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Nakai, Y., Ushiyama, R. and Komatsu, M.: Presence of
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Murakami, S. and Tsuneda, A.: Adenine-requiring
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attack by Trichoderma species. Pp.54-62.

Tsuneda, A. and Hiratsuka, Y.: Commensal relationship
between Scopinella gallicola and Cladosporium sp.
Pp.63-69.

Tsuneda, A. and Arita, T.: Mycophagous activity of a
collembolan insect, Hypogastrura reticulata Borner
on shiitake bed-logs. Pp.70-75.

Nagasawa, E.: A list of agaric and bolete taxa
published by Dr. Sanshi Imai. (1900-1976). Pp.76~
82.

Kobayashi, Y., Hiratsuka, N., Tubaki, K. and Udagawa,
S.: Mycological studies of the Canadian Arctic.
Pp.83-99.

Hongo, T.: Gyrodon merulioides (Schweinitz) Singer,
a bolete new to Japan. Pp.100-103. In Japanese with
English abstract.

Komatsu, M. and Tokimoto, K.: Effects of incubation



temperature and moisture content of bed-logs on
primordium formation of Lentinus edodes (Berk.)
Sing. Pp.104-112. In Japanese with English abstract.

Hasebe, K., Tokimoto, K. and Komatsu, M.: “Dwarf ”
mutant of Lentinus edodes (Berk.) Sing. Pp.113-
116. In Japanese with English abstract.

Tokimoto, K., Hiroi, T., Nishida, A., Tamai, A. and
Fukuda, M.: Changes of bed-log components and
fruit-body yield during Lentinus edodes cultivation.
Pp.117-122. In Japanese with English abstract.

Ohira, 1., Matsumoto, T., Okubo, M., Maeda, T. and
Yamane, K.: Effects of temperature on the yield and
shape of Lentinus edodes fruitbodies. Pp.123-139.
In Japanese with English abstract.

Matsumoto, T. and Ohira, I.: Some factors affecting
the mycelial growth of Grifola frondosa (Fr.) S.F.
Gray in culture. Pp.140-147. In Japanese with
English abstract.

Furutsuka, H.: Optimal business intensity and size of
fresh shiitake-mushroom farming. Pp.148-162. In
Japanese with English abstract.

Hiratsuka, N. and Nishigaki, H.: Bibliography on the
rust fungi of the Japanese Archipelago (1980 &
1981). Pp.163-167. In Japanese.

No.22 (Jul. 1984)

Kaneko, S. and Hiratsuka, N.: A preliminary list of rust
fungi collected in the Northern Japanese Alps (Hida
mountain range) . Pp.1-8.

Hiratsuka, N., Sato, S. and Kakishima, M.: Summary
of the positive results of inoculation experiments
with the heteroecious rust fungi in Japan (1899-
1983). Pp.9-41.

Hiratsuka, N. and Sato, S.: Inoculation experiments
with heteroecious species of the Japanese rust fungi
(6) . Pp.42-44.

Proceedings of the Third International
Mycological Congress (Tokyo, Japan)
(Contributions from the Tottori Mycological
Institute)
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Special Lecture
Hiratsuka, N.: Taxonomy of rust fungi-past, present,
and future. Pp.48-56.

Symposia

Ushiyama, R.: Characterization of polyhedral virus-
like particles associated with shiitake mushroom,
Lentinus edodes. Pp.58.

Nakai, Y.: Basidiosporogenesis in shiitake, Lentinus
edodes. Pp.59-60.

Tsuneda, A.: Some patterns of host-parasite interactions
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Tokimoto, K.: Antagonism between Lentinus edodes
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Poster Sessions
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Pp.65-66.

Murakami, S. and Takemaru, T.: Cytological studies
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Abstracts of papers published in other scientific journals during July 2017 to June 2018

Papers with TMI contribution numbers

No. 407

Combined application of defatted rice bran
and wheat meal in Pleurotus eryngii cultivation
(In Japanese)

Yasuhito Okuda, Koichi Hase, Yoshitake Satokawa,
Yuki Kobayashi, Isao Ohuchi, and Shigeyuki Murakami

Mushroom Science and Biotechnology 26 (1): 32-35.
2018.

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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Genetic and cytological analysis of a
sporulation-deficient (sporeless) mutant of
Pleurotus cornucopiae var. citrinopileatus
induced by UV irradiation (In Japanese)

Shozo Yoneyama, Natsumi Ando, Tomonori Azuma,
Mayumi Sato, Shuji Ushijima, and Teruyuki
Matsumoto

Japanese Journal of Mycology 58 (2): 41-50. 2017.

Doi: 10.18962/jjom. jjom. H29-04

A sporulation-deficient (sporeless) mutant of
Pleurotus cornucopiae var. citorinopileatus, induced
by UV irradiation, was cytogenetically and genetically
characterized. The sporeless mutant formed less than

0.1% of the basidiospores produced by wild-type P.



cornucopiae. The sporulation-deficient phenotype was
controlled by a single dominant gene. Basidia and
basidiospores on the gill surface of the wild-type strain
exhibited consistent shape and size. By contrast, the
few basidiospores produced by the sporeless mutant
were highly variable in length, with some very long
spores observed, and spores were often wrinkled and
shrunk. Basidia with fewer than four sterigmata were
frequently observed. HCI-Giemsa staining revealed
aberrant nuclear characteristics in the sporeless mutant,
such as nuclear localization in the basidium, abortive
basidiospores with no nucleus, and basidia without
tetrad sterigma formation during sporulation. This
suggested that genes involved in sporulation and
basidispore maturation were adversely affected and
that the sporulation deficiency was caused by atypical

migration of nuclei.

Key Words: Pleurotus cornucopiae var. citrinopileatus,
sporulation-deficient mutant, nuclear behavior,

postmeiotic mitosis, basidiospore formation.
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Taxonomic study of Japanese “Auricularia
auricula-judae” and “A. polytricha” based on
molecular phylogeny and morphological
comparison (In Japanese)

Takashi Shirouzu, Shigeki Inaba, Shuji Ushijima,
Yasuhito Okuda, and Eiji Nagasawa

Japanese Journal of Mycology 59: 7-20. 2018. Doi:
10.18962/jjom. jjom. H30-02

Japanese specimens and cultures previously
designated Auricularia auricula-judae or A. polytricha
were examined taxonomically based on molecular
phylogeny and morphological comparison. A total 26
samples, including specimens considered as 4.
auricula-judae, were identified as A. heimuer, A.
minutissima, A. thailandica, and A. villosula, but A.
auricula-judae s. str. was not found. Similarly, 26
samples including specimens considered as 4.
polytricha were identified as A. cornea, but neither A.
polytricha s.str nor A. nigricans were found. This
result suggests that 4. cornea is a fungus previously

considered as 4. polytricha in Japan.

Key Words: Auricularia, Molecular phylogeny,

Species identification, Taxonomy.
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Genetic structure analyses of ectomycorrhizal
fungus, Rhizopogon roseolus by SSR markers
in three spatial scales (In Japanese)

Hiroshi Abe, Akiko Tabuchi, Yasuhito Okuda,
Teruyuki Matsumoto

Journal of the Japanese Forest Society 100 (1): 8-14.
2018.

We investigated the genetics structure of
Rhizopogon roseolus by using microsatellite markers
(SSR, Simple sequence repeat) in three geographical
scales: fine-scale, local scale and national scale. Fine-
scale genetic structure analyses revealed genet size of
R. roseolus is small (Avg. 0.6 m, < 1.6 m) and genet
turnover is frequent (95.8% within 1 year) ,
indicating R. roseolus depends on frequent sexual
reproduction. Spatial autocorrelation analyses detected
significantly positive genetic structure in the shortest
distance class (0-4 m), within which dense spore mass
is directly dispersed into soil from melted sporocarps
after maturity. Local scale analyses in Tottori
Prefecture revealed that R. roseolus populations in the
Tottori sand dune had higher genetic diversity than
those of outside, and gene flow between the outside
and inside of the dune was restricted in this spatial
scale (e.g. FsT = 0.243 for 32.2 km). STRUCTURE
analyses were conducted in R. roseolus strains from 21
regions in Japan and found 4 genetic clusters
corresponding to the geographical origins of the

strains. Our results indicate that restricted gene flow of

S3

R. roseolus causes genetic differentiation between
regional populations. Unique genetic variations among
differentiated populations could be useful resources
for R. roseolus breeding.

Key words: ectomycorrhizal fungi, genet,

Rhizopogon, genetic structure, SSR.
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(Orchidaceae) , based on molecular analysis
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Mycorrhizal fungi were isolated and cultured from
rhizomes of mycoheterotrophic Cremastra aphylla
(Orchidaceae) plants collected in 3 sites across Japan.
In total, 5 Cr: aphylla individuals were collected, and
10 fungal isolates were obtained. Sequence analysis of
the internal transcribed spacer regions (ITS) of
nuclear ribosomal DNA from the fungal samples
revealed that all isolates belonged to the genus
Coprinellus in the family Psathyrellaceae. All isolates
from each site were of the same phylotype. In total, 3

S4

ITS phylotypes were detected. One of the isolates
produced fruiting bodies and was identified as Co.
domesticus on the basis of macro- and microscopic
characteristics of the basidiomata and ITS sequence
data. In this study, the sharing of saprobic
Psathyrellaceae fungus by the mycoheterotrophic and

leafy Cremastra species was newly confirmed.
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