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Cottony leak on cultivated Auricularia nigricans caused by Hypomyces
pseudocorticiicola®
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Shigeyuki Murakami

, Koichi Hase and

Abstract

A wood ear mushroom, Auricularia nigricans (syn. Auricularia polytricha) is well
known as a good edible species in Japan. However, 97% of the Auricularia mushrooms
consumed in Japan are imported. Japanese food-service industries are beginning to use
domestically produced wood ear mushrooms in an attempt to reduce the risk related to food
safety of the imported mushrooms. Thus, the production of A. nigricans in Japan appears to
be increasing gradually. Recently a hitherto-unknown mold disease attacking the fruiting
bodies of the species has become a problem in its cultivation in Japan. The diseased
Auricularia fruiting bodies are covered by a white, cottony mycelium bearing conidia at first
both on the inner hymenial and outer hair-bearing sterile surfaces. Later, numerous orange
to reddish-orange colored, pyriform perithecia half-buried in a thin, whitish subiculum are
produced on the hymenial surface of the diseased mushroom. The causal fungus of the
disease is identified here as an ascomycete Hypomyces pseundocorticiicola, based on
morphological observations of the fungus found on the diseased fruiting bodies and that
isolated and cultured on a malt extract medium, and by inoculation experiments. We
propose that this new disease caused by H. pseudocorticiicola be called a cottony leak
disease. A method of disease control is also briefly discussed.

Key words: ascomycetes, fungus disease, fungicolous fungi, mushroom cultivation.
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7 5 & % 7 5 4 [Auricularia nigricans (Fr.)
Birkebak, Looney & Sanchez-Garcia; 4. polytricha
(Mont.) Sacc.]iZ¥ 27 J 7" (4. auricula-judae (Bull.)
Quél) &HIZF 7 FrHOBEFLERAFEEEDT
ThoY, B HAENTHEIATWLIR
5% 7 T 5EORK 97% L FICHED S OB G
THb. TOREHEHEITFTEEHA ORI
BiZH), CORMEBMASZCHEIN, EATO
7 T rEOEEBIBOTORv (HARFHNE
RFL 2011). FE, WA OEBBELIRE
B COMBEREST S, ARER/EESE
TREROEICN T 2%4E - RO~OHFFIGZ
BB EMEBMASD S EE LSRR 58 &
FHRE > TWBY, KEGFEBACEH>TVLF
7RI BVTHEOWNIZAH Y, ERICEYT
LEEELRAICHEMOERIZS 5.

BERFESOIOFEI>wTERINETILS
COBEPHY, RELFTTHEI LD DL
HAIRECE B DD0H 5. RIE 2L Pseudomonas
Sluorescens (Trevisan) Migula I & % ¥ 4 ¥ - @
MR (H)I - B 1986) =° Pseudomonas tolaasii
Paine (& BT ¥ roEBEELRE (Hl - B
i 1986), 12F Tl Trichoderma BHIZ L 5 4
T Ofka e M) A FTNIRE (MR 1976) R
Lecanicillium fungicola (Preuss) Zare & W. Gams
&2V 208 rDRTANT IV (R 1982)
HhEWHLE . TITXIIrORELLTRIN
FCIUTFERPBERL CRREZRVERET S
Pseudomonas sp. 12 £ AIEEHE (511 - B 1986)
R Scytalidium lignicola Pesante {2 & % Slippery Scar
WROHRE XN TV 5 (Sun and Bian 2012). ¥4
BARMEE S 5 VIIEBERE LBV TT 7 7%
FrOTFERIIMEBROFHZ RTHFLVRED
BEFZDONEL LI ICh-TETWS, KK
Tk, TITFIIIEEOERNICEITIIERIZ
WLTHEELEZY I BIORECERBLIFET
5L L b, FOEBRFHIZED TR E
B¥Eo Tz
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TEE AR
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16 H, BHET
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BLUKEERREZ WS L CEERERE (=2
¥ SMZ10, KRBT x40) TTHEL. EHM
FEREHIL, FEALBI UM EICEREN
H#O—EH 2 WIZBRTEFREBOTR 6%
BEMET CHE L BEHIEEK, 25%
HIKEWE, HEVETT NIV
PLCBIZL, KRESOHZEICIIRIE~SA IO
A—FE BV BTOHETIIEREYS L U
BEBIA L, #N510oWTIEBLEHIE L.
BRIz, 1) BR7955 %27 97X FERLICE
BEAN-FERTBRERT CHRESR, A4 F7
X EOBEKBTANNT 25 % Tl
Lo&AL, ZOBERT MAKH LICBALTI
~2 B 23CHiBIcRE, BFLL-TERT%
ERFEMEET THVET 2 MA B (FFELF R
2%, ER2%) B, 2 BRTI&rESIS
FEE IR SN 5T & EREMET ©F
2 A TOEEL MAERIZBHEO2O0F
EToEELL. T, FOMICENIIRESFMGE
e AE Y v ¥ — GERRdh) »ooEr %
V¥ 7z Hypomyces pseudocorticiicola Tokiwa & Okuda
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I ¥y rFEAE,SSE) O 2 Bk R
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mIRMEER

BIRT 77 % 7 77 FEME» S8 L7z 2 WHE
(TMIC-36025 3 & UF TMIC-36026), EJII K%
L% 9 Y 722 B & (H pseudocorticiicola
TAMA24 B £ UF TAMAG64) % MA 554 E T 20°C,
AR LR SN OETFREERE LTt
U7 HEMERENT 108 /ml ST -5
FRERPORELLT S5 X7 55 DETFESE
FICHBIEET L, 25°C - iR 95% DFEZENT
6 HiE, iR - BT AZ L TITo 7. FEHAEK
TIRBTFBEEORD D ITHEREHT LIz

BERER MR

H. pseudocorticiicola DI ERE R M REIZDOWT
115, 20, 258 L U830°C ® 4 X @ TAT - 7=.
MA ¥ #h FIZTEE 7 mm O3 )V 7 R —F — THRI
L7-BERLAHEL, TN ENORET 2 HHES
EL7M%, SHEOWARERZNE L.

BRELVUER

KREDHRH
KREGTEHTCOBEBRELE Fig 1) BLURE
NTOBKRBEILORELL (Fig.2) 797 %
7S FEFETHEINRTYS, ERE LTI

BAICHMEIROBE A (Fig. 2) 79 5F2 5%
TEGETREET L. F08B, IhsnFFEKE

FEEL (Fig 3), RERBINCT S5 ¥ 755D+
EHIIERHD L IZBHET 5.

Fig. 2. Healthy (left) and diseased (right)
fruiting bodies of Auricularia nigricans in sawdust
bag culture. Note that the diseased fruiting bodies
are entirely covered by white, cottony mycelium of
the pathogen, showing a symptom of the disease in
its early stage.

Fig. 1. Symptoms of the disease on Auricularia
nigricans fruiting bodies cultivated on a log under
natural environment.
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Fig. 3. Symptom of the disease in its later stage.
The white cottony mycelium seen in the early stage
of the disease disappears and thin hyphal layer tinted
yellow to orangish covers over hymenial surfaces of
the diseased fruiting bodies, where many ascocarps
(perithecia) are formed.
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BAEH KUHEDHREEH
BRTERLICIAVHEEROBEE L LI, £
CICHEAET AR S, MAKROEEW T 5
oS, ENOIENBIZEHOTEZERLTBY
FERTHL I LA LZ. COTFERIIEKTE
~TEERE T A & & 151-189 X 132-180um (FREEIE
JE X 16-24um), F L  Z & H-#EEROILO
(% 94-126, EEOEF70-80um) ZH L, fLO
AR TIZITREOKE ST E R R E R B
(B & 189-280um, %2R AME» L2,
BRI EEECE 4-13um, &R & 2125083k
R % LR S, KOH KEH 2.5%) &
TFERIILTALER, TEREREREZIZ
IZHEA AR L7z (KOH M), T2 (Fig. 4A) 1%
KEE109-120 X + 6pym, BEHEETEHCEZ B
B, THEIZB W TEED R R HLE S 2 AN 2 ik
xR <. NEBIC 8 DR D 5 ik e
(HIEBIZEIE) o 2 MR T 2T % 15 E T 5.
TET (Fig. 4B) 13k & & 12.6-18.6 X 3.3-5.4um
(n=71: *FI1E 144 = 1.5 X 43 = 0.4pm), B &/
MELE (Uw) 3-4.7 (n=71: FI9ME 32 + 0.3), ML,
FROLT 1 AEIREE A A U, IRBEL ORISR S (5.
REITM» 2 VIZROZER (FE 0.6um, TEIZE
T 0.9-1.2um) THEDN, WG &2 o7

Fig. 4. Asci and ascospores of Hypomyces
pseudocorticiicola produced on MA medium. A: Asci. B:
Ascospores. Scale bars: 10pum.
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CHIFLIROZER (EE 1.2-1.8um, BIZELT
1.2-1.8um) % & 2.

FERPME (TI77%2757) OFEKLEIC
FEEREREABZ L THEBEENS Z & (Fig
5A), TEIFEMEETHETICHB W TENETIE
B2 g E RS 2L, 72, TEMR
FHAFRICATY 2 5 5 2 Mgk THITROZER
WCEDLNLCHE, S5ICmEICEROERE LD
LR EDOEYDS, BT 75X 5 TERK
LICRES 572 FFEE X & 2012 Hypomyces J&

Fig. 5. Morphological characters of Hypomyces
pseudocorticiicola and its anamorph. A: Perithecia
on the diseased Auricularia nigricans fruiting body.
B: Part of colony of the anamorph produced on MA
medium (enlarged). C: Conidia of the anamorph
(Cladobotryum sp.) on MA medium. D: Perithecia
produced on MA medium (in Lactofuchsin). E and
F: Clamydospores observed on MA medium (in
Lactofuchsin). Scale bars: for perithecia in fig. D
=100um; for conidia and clamydospores in Figs. C, E
and F= 10pm.
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DI1EEEZ LN,

/T 77 %7 75 FEEEIZE, FEBRDPER
L@ B Wi K b D2 B W T Trichothecium
B D5 F R ERER & b D Cladobotryum sp. D5
HEHERD 5 N727%, Hypomyces BEIZFD L 5 7%
Cladobotryum W % 7 F IV 7I12H DT L5
NTHBYH (Rogerson and Samuels, 1993), WK T 7
T 5T EMRLETRR® b7z Cladobotryum
sp A CFERLICTERETERT 5
Hypomyces sp. DT FENV T EEZz bz, £C
T, BT EMLR LD Hypomyces sp. 1 & T3 F
rAVWTERTFB L CERFIEEZIT TS EN
TR OFEEFEL 2. TEKREZ MARH
(2%) TH#E (20-23C) L& h, #1EH
Tl BWTEGCTBEIN -0 LEKRD
Cladobotryum sp. 735 #_EIZTE L & 1L (Fig. 5B),
Z 0454 T (Fig. 5C) (X 2-3 @BEL & 5 3-4 #ifig
M, K& & 21432 X 7.2-11.4um (n=51: ¥ 3 &
323 £ 50 X 94 * 1.0um), £ /MEHE 2347
(n=57: SFHME 3.4 £ 05) ThHolz. LHTH5EE
L7-BMR TR 1 Afak, B RICFEE (F
Fx) PR EHR (Fig. 5D), T/, KHHEAKIC

IR LM OTERENL T DR b B bz
(Figs. 5E, F).

X7 77X BIZHEET H HypomycesJ& & L TILH.
auriculariicola K. Poldmaa & Samuels 2351 5 TH
D, 73X 5% (Auricularia delicata (Mont. ex
Fr.) Henn.) #Z £ & 35 (Poldmaa and Samuels,
2004). SEIBHET 775 %7 75 FEELICBY
TRESNZEIZEICEED LRENE L UK
RIS BV, ¥ Ty S BICHEET LI L
D X T b H polypolynus Peck (Rogerson
and Samuels, 1993; Poldmaa and Samuels, 1999) 3
FUOREHEIPOFEE L THESNH
pseudocorticiicola Tokiwa & Okuda (Tokiwa and
Okuda, 2005) (23N 5.

M B ® 9 % H polypolynus 1%, Rogerson and
Samuels (1993) \Z L USHE AN T T & 7 ICHKE
L, 7TENVTOARDEFX 2 F7 LTS NIH
W1BIHEERESNTWEDY, TEFHTIT
X2 7% L Hypomyces sp. &L FLEL L TL D/ &
W (15-) 18-28 (-40)%(4-) 6-8 (-12) pm]. F 7z,
ZOTHEBTORESI—HMWEET L5, ES/
fEDHEIZ BT (3.8-) 4.5-5.9 (-6.2) (Poldmaa

Fig. 6. Pathogenicity test of Hypomyces pseudocorticiicola on Auricularia nigricans fruiting bodies. Upper lane:

inoculated. Lower lane: non-inoculated. A, B: 0 day. C, D: 3 days later.

E, F: 6 days later. Symptoms were observed

on the inoculated fruiting bodies. The white cottony mycelium appeared 3 days later and covered up the fruiting bodies
6 days after the inoculation. Arrows indicate that the white cottony mycelium has begun to appear 3 days later (Fig.

6C).
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and Samuels, 1999) & BH S 2 2HIE <, Hypomyces
sp. £ &% 4. —J), H pseudocorticiicola %, 3%
JaF2° (14-) 16.0-19.0 (-21.0) x (4.0-) 4.5-5.0 (-6)
um (Tokiwa and Okuda, 2005) & & T K & v 75,
TTENT OFEEETZOMOREIZ B VTR
W7 77 %7 75 FEE ED Hypomyces sp. 1213
E—F5 5 WoT, BRT 772 75 FER
ETRWZEN/H % H. pseudocorticiicola & [Fl5E
L7z

H. pseudocorticiicola 787 77 % 7 7 12k LT
TWEME R T EE2HRT L0, TI5%0 5
TFFERD 5 4EE L 72 TMIC-36025 3 & UF TMIC-
36026, NI TG LTI ) XY FEENILS
B L 72 TAMA24 B X U° TAMAG64 D534+ % v
THEERBREITo 7. 2nFh 10"l /ml 12FR
BLIGETEERPSEE LTS XR0 55
DEFEFELIEMETTAZ L THEELES
5, HE L2 TOEKTHREIPER SN, AH
HHEGEEE I (Fig. 6). U EOREBEE»S H
pseudocorticiicola & AIFEDFRHE & g L 7.
FARRELE FORETOBHEPST I 5% 5
TR BT A EFRIRETS.

H. pseudocorticiicola DFHEIZ I NF T T/
FHFREIYTRIS T, BT Eval
HFEHEOTE R LIS FEEZIN TV S (Tokiwa
and Okuda 2005). Tokiwa and Okuda (2005) |2 &

(em)
70

6 A
50 / A ——30C
. //:/ -=-25C
s //27 R —a—zo:
. /f// / ——15
wl B

0 / —_

3 2 3 4 5 (days)

Fig. 7. Mycelial growth rate of Hypomyces
pseudocorticiicola in 4 temperature sections (15-30°C).
The mycelial growth is the fastest in 25°C and the slowest
in 30°C.
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% & H. pseudocorticiicola W1 B 7> S FKIZ T T
JEH L7z LEE o & 95 T E FEMA ETHRES L
5. ZO0E)BENEHLDF 7 T SEICKT
LIREMEIZ DV TR ERIHHO TORETH
5.

ERISH EBBRIEDRE

BE I X B H pseudocorticiicola O H 1 &
EHERRT A7, 15, 20, 25 B L U30°C D 4 [X
BHTEEZHELEZA, HMEEEIL25>20>
15>30°C & W) EIZZ 1), 4FI230°C Tldgh &
EBLAad»o7 (Fig. 7). 20X RiBEREMEIX
Tokiwa and Okuda (2005) X 2 #E 7 SEIZ 2T
TORBLRFHICAEINL L) FERE -
LTWwa., 79375 %7 57X DOMREETIX
BOKR MRS & ) BT EECHANE - 72K g
W hRdw Fok)2BRETTIIAH
pseudocorticiicola DRI L IC LR L, S5
DHETEER, £5%252REQLKIGE 5
(Fig. 8). —fRICT7 94 %27 57 DR HIRIZ
1530CE 2N TBY (KHEEHE- MEEE

Fig. 8. Spread of the symptom under high
humidity condition. Arrow indicates the mycelium
of Hypomyces pseudocorticiicola extends on the wet
shelves, and spreads over the other fruiting bodies
on the lower shelves. Brightness of this picture was
changed for visibility of the extension.
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2001), ARBEHEOEFTBERELERETHI L, H
BRI L DHRIEE LS, BRELEREZH ) 2
TEEHLZSEREIRTLILPFZEI LY. 7
SrEX 7T rOREICE L TIXERPER S,
FABEN100% EL WX o TV AR LD D
70-100% O [ TRZIBZED S 5 i 5 fi ik D 7 H5UX
EHIERWE WY (A5 2015) H5H, K
WEOHBEOBRPL LTI 75* 0 750
ESHHHRICBELTHBY, HEBEZOITHILLL
BTAZLPEETHS.
EEORIEEAICEY, BRI A & r3FE0&
EEIL o TEFILB T REEHEOAEIKE
{2225, FOHFTHEEEBIED 15-30°C &
=, WIRY A & $isE L RS 7 Rk TRSE
WHERER T I 7% 7 7 VI RAEDORELEEIC
LEIL7-mBETHY, EFRICBITLIERI A7
BOTITF Y TINOEEOBH R IIMET S &
ErioNhb. S, TITXX¥r 7S MEREEE
WKHBRLTW 27357 5 XY OENER
BOERM IO EREbAS,
wm O

T 55 % 27 5 (Auricularia nigricans; A. pobytricha)
REHEOZLLTLLALNTYS0, HEAH
ATHESND F 7 7V EOFEIZ 97% M Am
THOLN TS, —F, BEOWMARGOESE
BT 2 A7 OBTEMICL Y, RAIHEE
ECTTIrF s I SOENERERICEIRT 58
ENHBDTE), BETLHEMICHS. F1UC
BENT I5F 0 T ORI BWTFERLICH
EROIEDRFLEL, DWIZIZFEEREZHEBRLT
LEIORENHEL R >TETWESE, FO20,
AFHETRHIOB/EOERE L2 HET AL LD
12, RREOBERBEFLHALIICTLI LI
L FOBBRFELTREL:. COMEROHE
DARFEEMR L T ROTBEEN L BRER,
5, T O Y% Hypomyces pseudocorticiicola Tokiwa
& Okuda &[EE L7z, FARBORETFEHVT
FEERBRTITo/oE 25, BEROKBEYEIER
SEN/-Z L6, H pseudocorticiicola HSAFRED
FERBETHE REL. MEROBED SARH
ERTISXIIMBREGE L. EH 1K

29
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FORIEBIRIT 15-30°C £ ENTWED, TEF
ZHET A LI L BRRIZEE LV AS, ARER
SZRBETTERTAIEND, 75 7HORK
BEIZBWTH NP E L FERCHEEMAE IR
TR 2 LRy, BBEE DI A
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