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Biological and Cultural Characteristics of Three Japanese Species of Genus Hericium

Yasushi OBATAKE
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In order to evaluate the breeding potential of three species of the genus Hericium in
Japan, H.erinaceum, H. ramosum and H. coralloides, colony morphology, cultural and biochemical
characteristics, mating behavior and fruitbody productivity were studied and differences
between species and isolates were compared. The results are summarized as follows:

1) Comparison of colony morphology and mycelial growth rate showed differences among
isolates of the three Hericium species. In all of H. coralloides, density of mycelial colony
was lower and mycelial growth rate was slower than that of H. erinaceum and H. ramosum.

2) The three species of Hericium showed different reactions on agar plate containing ten
different phenolic compounds. Color reactions of H. coralloides to p-cresol were different
from other two species.

3) Intra-specific mating test reconfirmed that each of these Hericium species have a
bifactorial mating system, but inter-specific incompatibility among them suggested that
they are different biological species.

4) Under the bottle cultivation using Konara (Fagus crenata) or Sugi (Cryptmeria japonica)
sawdust media, three wild isolates of H. erinaceus had higher fruit body yield than
commercially used cultivars, and their potential usefulness as breeding materials were
suggested. It was also confirmed that all three species can be cultivated on the Konara

or Sugi sawdust media.
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On a fallen trunk of Fagus crenata

F1 #HHER Table 1 List of Hericium spp. isolates used in the study
B B misk. BREGH, FAHH FRHEEAH
Species Isolate Type, locality and Substrate Date of isolation
YTy Nhe-2 BriEtk, REBEHENI LN, ¥4 YORPK 1999410 A5 H
Hericium erinaceum Wild , Kawakami-mura Yoshino-gun Nara, Oct. 5.1999
On a decayed trunk of Fraxinus platypoda
Nhe-4 SR, B IR PG R L BT 20004E10H 27H
Wild, Takaharu-cho Nishimorokata-gun Miyazaki Oct. 27.2000
Nhe-5 PPAERR, EIFRIEE RS RN 20004F10H 28H
Wild, Takaharu-cho Nishimorokata-gun Miyazaki Oct. 28.2000
Nhe-6 BpApR, EIE R IGEE R BN R T 2000410 H 291
Wild, Takaharu-cho Nishimorokata-gun Miyazaki Oct. 29.2000
Nhe-7 BPHRR, IR OGS AR T 20004E10H 308
Wild,Takaharu-cho Nishimorokata-gun Miyazaki Oct. 30. 2000
He-S AREG I, SRR Tk
Commercial strain, Kyoritsu pharmaceutical industries Co.,Ltd.
Nhe-9 SRR, AER 20004108148
Wild, Totsukawa-mura Yoshino-gun Nara Oct. 14.2000
He-C Eo AR NSV SN
Commerecial strain, Kyoritsu pharmaceutical industries Co.,Ltd.
Ty V= i, HREREORAE Y ¥ —
Fukushima  Commercial strain, Fukushima ken kinoko shinkou centre
F/oy A FRESE, B +/ 972
Kinox Commercial strain, Kinox Co., Ltd.
¥y srER+E Nhel Wbk, AREEWEIER 1999410 58
Hericium coralloides Wild, Kawakami-mura Yoshino-gun Nara Oct.5.1999
Nhe-3 bk, ZRBREHEEUN LA 19994104 6H
Wild, Kawakami-mura Yoshino-gun Nara Oct.6.1999
Nhe-10 bk, HEIR. BHER (B 3B 5\Vidy A4) OFK  20004E10H 146
Wild, Totsukawa-mura Yoshino-gun Nara, Oct.14.2000
On a fallen trunk of a conifer (4bies or Tsuga)
Nhe-11 IPApR, IR, SR (23 b a0idy A1) OfPK 20024E10H 15H
Wild, Totsukawa-mura Yoshino-gun Nara, Oct.15.2002
On a fallen trunk of a conifer (4bies or Tsuga)
Cyyaayss Nhels Wbk, RN, 7ok 20034 1019H
Hericium ramosum Wild, Totsukawa-mura Yoshino-gun Nara, Oct.19.2003
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Table 2 Mycelial growth rate of Hericium spp. on agar plate
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BifE Species Btk Isolate 5°C 10°C 15°C 20°C 25°C 30°C 35°C
YeTveh Nhe-2 0.8£0.1 1.3%£0.1 2.3%0.1 46%£03 45+02 3302 0.3%£0.0
Hericium erinaceum  Nhe-4 0.4%£01 1.2%01 18%02 33%£03 3.8%05 25+02 0702

Nhe-5 06+0.2 0.9%0.1 15%0.1 25+03 35%02 27403 05+0.1
Nhe-6 0.3£0.0 0.6%02 18%03 22302 28%04 25x0.2 0.4%0.1
Nhe-7 0.4£0.1 0.8%01 15*03 3.1%06 37%£05 2405 04£00
He-S 0.5£0.1 0.9%01 1.7%£0.1 2.0%0.3 23%£04 16+03 0904
Nhe-9 0.6%£0.2 1.0%£0.2 21%03 37x04 44%0.7 3.8%04 0200
He-C 06*+0.1 1.0%0.2 2.0%03 37x02 43%£06 39%04 0701
70 V= 0.7£0.2 1.5%£03 24%06 46+06 53£03 36402 05%0.1
Fukushima
/TR 0.5%+0.1 15%£0.2 29%05 46+06 5405 23%£02 04201
Kinox

CyIAYSrERE Nhel  0.0£00 02402 05203 09%06 L1406 02701 00%00

Hericium coralloides Nhe-3 0.0£0.0 0.2%01 0.5%03 1.8%+04 1.0=03 0.3%£01 0.0%+0.0

Nhe-10 0.0£0.0 0.2+0.2 08%+03 15%x07 1.0%04 03+02 00%0.0
Nhe-11 0.0£0.0 0.2#£0.1 0.7%0.2 14%=04 1.6£06 0405 00200

CyvIayss Nhels  04X01 05101 11+02 24702 28101 16+0.2 03400

Hericium ramosum
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Table 3 Color reaction on phenolic compound agar medium by Hericium spp. isolates
B R [ S 0.1% p-cresol 0.01% guaiacol 0.1% tannic acid 0.1% gallic acid  0.01% a-naphtol
Species Isolate o4REREB:  LGERIE:  24REREN%R  IAERIR: 24BRMI LRI 24MEEIR 1 BMHNR 24BEREE 1EBNR

After 24hr, Afterlweek After 24hr. Afterlweek After 24hr. Afterlweek After 24hr. Afterlweek After 24hr. Afterlweek

Y<=7v %% Nhe2 - - - + - + - + - +
Hericium Nhe-4 - - - + - + - + - ++
erinaceum Nhe-5 — - _ + — + _ + — .
Nhe-6 - - — + - + - + - +
Nhe-7 - - - + + + + + + +
He-S - - - + - + - + - +
Nhe-9 - - - + - + - + - +
He-C - - - + - + - + - +
v - - - + - + - + - +
Fukushima
*/) IR - - - -+ - + - -+ - +
Kinox
"4vamy  Nhel S + v + P,
YTEEF  Nhes + + — + + + + + ~ +
Hericium Nhe-10 + + - + + -+ + + + “+
coralloides  Npe-11 + + - + + + + + + ++
N T T
Hericium ramosum
W O N 0.1% vanili 0.1% ABTS* 0.1% pyrogallol  0.1% ferulic acid 0.05% RBBR*
Species Isolate 24 1AEEME  24BEMIBe  LOMRMR 24BEENE LERIG 24BERIE LB 24MEMIR LEM®

After 24hr. Afterlweek After 24hr. Afterlweek After 24hr. Afteriweek After 24hr. Afterlweek After 24hr. Afterlweek

Y=7¥5 % Nhe-l - - - ++ - - - + - =
Hericium Nhe-4 - o + ++ o + . + - -
erinaceum Nhe-5 — — — 4+ — — — b — _
Nhe-6 - - - + - - - (+) - . =
Nhe-7 - + ++ + + + + - -
He-5 - - - ++ - - = + - -
Nhe-9 - - - ++ - - = + - =
He-C - - - + + - - - + - -
Trvw - - — ++ - - - + - ~
Fukushima
*/ 97 R - - - + - - - -+ - -
Kinox
"4vaay  Nhel =Y+ o+ o+ = - - =
FTEFF  Nhes - ~ +4+ 4+ + + - - - -
Hericium Nhe-10 - - + -+ ++ + + 4 -+ - —
coralloides  Npe11 - o+ o+ + - - - -
¥YIAYSS Nhels -+ 4+ A+ o+ + - + - =

Hericium ramosum

+ 4 BVWEBKIESD strong reaction. +  EBRIEHY positive reaction, (+) I FHOEEIILHY week reaction, — I £
IR L no reaction "™ ABTS, 2-2-azino-bis(3-ethylbenz-thiazoline-6-sulfonic acid" **: Remazol brilliant blue R salt
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Fig.1 Mycelial morphology of Hericium spp.
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Upper: H. erinaceum (Nhe-2), Middle: H. coralloides
(Nhe-1), Bottom: H. ramosum (Nhe-15)
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Fig. 2 Fruit body of Hericium spp.
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Upper: H. erinaceum (Nhe-2), Middle: H. coralloides
(Nhe-1), Bottom: H. ramosum (Nhe-15)
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Table 4 Mating compatibility patterns of Hericium spp.
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Hericium coralloides
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Table 5 Mating compatibility patterns among mating-type testers of Hericium spp.

Y7 vyr

Hericium erinaceum
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Hericium coralloides
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Hericium ramosum
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Table 6 Results of interstock matings among mating-type testes of Hericium erinaceum

Occurrence of flat mycelium

Nhe-4 Nhe-5 Nhe-6 He-C He-S
3 7 8 1 5 8 9§ 8 12 6 7 1 4 6 11 1 2 5 6
Nhe2 1 + + + + + + + + + + + + + + + + + + + +
2 4+ 4+ + + 4 F o+ o+ o+ +
R T A i S o
0 + + + + + 4+ + 4+ + + + + + + + + + + + +
* L — i EAEES  Monokaryon culture number + 175 v7HERSHD  Clamp connection

yIANY ST ERFIDBRAELIHEL, BEFEELT
TR OREE R LT,

F TR T B W TS o FREERNE S TICHE
L7-E G &1 v v lioh oS EERINE
AR LT, 2F SHMTE. Y= 7Yy r D& TDREE,
# v Iy &% FFONhe-1&ENhe-11B X U4 » I
J 7 & Nhe- 150 TFEHBEEBER L e, YT ¥ 5750

EABEERCE - TERED, &bRVF/ v 7 AP
435H. b EVNhe-2252 10 TH o oo H Ty
S OREREUESI2ATH o fc, I Ny s EF
F (3> 2 FE & bR U CHAE MR AR ASE < | Bk
BTERETOEBFTOARERE LI, YR 7Y 95 OF
FEEINE T, &bZ VU Nhe-228 1 £ v 870D T84g. &
&0V Nhe-537.6gTH » 72, T~ 1) ¥ 7 Nhe-16
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K7 YrOdn) S 7rEEMEOE UEERRER (Y DiZHERZ)
Table 7 Results of the bottle cultivation of Hericium spp. isolates (mean*+SD)
B ESIES 35 TR R F R
Species Isolate Sawdut media of Quercus serrata Sawdust media of Cryptmeria japonica
b B E(H) THEEINE () s HE(H) TR E ()
Days for harvesting Yield of fruit body Days for harvesting Yield of fruit body
YoITvyy Nhe-2 52.1%0.8, 78.4%+ 4.4 55 61.7+3.2
Hericium erinaceun  Nhe-4 48.0£0.0 71.6% 5.7 55 43.6+4.1
Nhe-5 47.5%0.5 376+ 3.1 56 33.0x1.7
Nhe-6 50.4%£2.7 54.9% 7.6 64 24.3+3.6
Nhe-7 54.2%1.5 38.0£ 5.9 * 1
He-S 50.4+1.3 74.3% 3.0 59 44 4+28
Nhe-9 50.31.7 6.2+ 2.1 54 70.5=£7.0
He-C 52.0+3.1 71.56+12.2 54 35654
T v 49605 479+ 4.1 54 33.2£6.2
Fukushima
F/w TR 43.5%0.5 63.2+ 7.1 * 2
Kinox
YyINYsrEFE Nhel 138+32 a7+ 88 12 225420
Hericium coralloides Nhe-3 * 1 *1
Nhe-10 * 1 ® 1
Nhe-11 65.7£0.5 343+ 3.2 * 1
"4 vIaayss Nhels 51.2409 76+ 99 62 514*85

Hericium ramosum

* 1 BRI DN T AT L No  fruiting during cultivation

DFEENBRTT6gTH »t, v T g E K&
Nhe-3# & U'Nhe-1013 35 Fic TEABEREEZFER L2 &
DD, FDHREEMSEIL Lt FEEKNEZET
W ote, FEREEER LYy TNy s rE P+
Nhe-1& Nhe-110FR A 13 2 12 134.7g, 34.3¢T
H -7,

ZFFHNC BT B Y <7 vy 7 OFEDEIEMA, S
6AETH D, 3+ SHEHID b 3 ~UUAE K7, +
yANY e RFRTIH, I 2 IE62H 2 E
Ltco Eoy 2 FEHUC B 5 TEEKNEE, WTFho
HHRICBOTh 2+ SO Z e LTbih - 72,
LRHIC, ¥ 2T ¥y ORFEICE Y 5 TRKINE
. 29 S ED40% (Nhe-6, 24.32) #>590% (Nhe-9.
70.5g) OINETH » 720 % ITY 547 OFEEE
3514gTH . 2+ I BT 2B OB%TH -
Foo BB Y27 vy Nhel, ¥ v T Y FrEFF
Nhe-3. Nhe-108 & U'Nhe-111F &L MPR% A0 H 4 %8
LTHFREFEREEEZR L - 7,

* 2 1 F—415 L No data

4. B

R HAFEERKE (1) s\, BRICHHT S
YranY IRy Iy s rBOREE LT, Yo7
SHLH TN S S TAY S EEE (5
HY3) BERENTVWAEY, FNEFN. FEICHericium
erinaceum (Fr.)Pers.. H ramosum (Merat)Letellier.
H. coralloides (Fr)S.F.GrayPHuwonTtuwad, s
SO ED I, FEKOIZENHY. HilaTokxz
S, FEEKODIEIRES X U TEEBMER SN 284K
FEBILOBREESICL > THHEN TV S, £/,
HREFREE LT, Y= Ty s r & v any g7 RIE
B (78D BARcaEnEBI L, 3r Iy
F7 NS Froe (B os iciEdT s
LREINTOV S, AETIE, ITho3EOEZOID
PPAB R & B RTEIC o VT, FERE T R
A TRE £ IR IC o W T HIR L 72,

NS 3D E D FHEREH OB ESE S &
VHEDIEPSRECE s, YT v s iy v T
NG FFIRT S ERRIC K - THESREREE I %
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BEBEDONI, ¥ I 845 EFFORRMESE
. o 2EELE L TS TRBTH 1, E/. ¥
< Ty &ty I iy OEERSREARPIEIR
KHET IO L, v Iy 95T FEOEEE,
BEABEMEL . SPERODRVEEER L, N
SOWHEY I A FFOBEKTEEELTS

b, EEOMEL L UCEANRERE R, oo 2 -

ML OYLHEEATH B LER B,

AWM OEFCE#E T 24 OBREABRREEORILE
P L 7c 20USIE. AV & O 2 O LEHEE
BT 5HFEE LTEC AV SN TO B, Bz 7 «
S = F v g — iR, RMTETE DR & B
THBEBENHEETH B, 10HD 7 = /7 — L& WIT
T 5 BRULEFHIAER. BREY Y I Y 7 FRE
3HEOEDIDOETOREKEB, /' 7¥a—n, yv=v
B, BAFEE. a-7 7 b —VBLUFABTSIKMLTE
It ER L, o 2/ EERkIc, v I~y s e
FE@EEEHETH S EMPESh L -1, Fik,
IS 3HMREN TS 2 BEBUSERL, T
NN ZTERFRYIT V5L L OREITHL
THRBER D SMOMESNED S, —T5, P=7 v
Y 3R L ERER bp-7 LY — e L CRERIEHS
Bt otee v INY 55 E FEPEENHLOE
OREE I L TR2EMSERL, T[N Y <7 v
Gy dny s BRI o o O &, WO g R
PO BB OE Y & b B U B WEFHY
TH b,

3EoED VTN 4 BMIEOSTRHFEKNEZR L, <
NF THE SN T B HericiumlB OFER & —E L 1%
/o, 3 AN AL T E WIS RRELASEIL L 7o 3,
SAMERE T RSB 9 TERRIR G & OV REERAIE
TRAlE N 2 HEFAE RS N B 55 (biol
ogical species) TH D T EMRE XMz, Ginnsldidk
T A Y N BED HericiumBTHEERIC D W TR BT & 152
B AP~ 2 OFEE. B S B Hericium erinaceus
EAFE S N/ BERRIZH. americanumC B TAZIN. H co
ralloides & H. erinaceus® 3 — 0 » NBXUILT X U A D
EtkERETH 5 C EPMERE N, ol BEREEE
BELHEE ORERS &, BEREHEIC & U HericiumlB % 571
T5EDEREES AL TV 5B, Stalpersid. Hericiu
ml@ & LT H. coralloides\ H. erinaceuss H. abietiss H.
americanum® & OH. flagellum %50k L T W 3%, KB5E
THOWIHAREY v I Y & 7 J8E 3 Hid, ORI
U7cEfET @B L o B 2R U, SR 5 5
MR TEAEVIKRR LGV R TEL, Thoo

11

HOEA THE I N TV B HericiumlB ERIFETH 2 8
MDDV TIR, SERRETORMNS S 2,
TFSBIUCRAFEH TEEMEN &2 £ i
KBWTH, BAREY I~ 2 rBE I EREZ
BEB Ui, Iy yrid, o+ 3BT
B B 0#16%. R FEEHTIRNII% OTFEENE S
s NHBOE EFRICB A Fe AL ks agE T
HBEDMER TSI, T, FEPIHTHYyITANY S
e FFOTFERIEZREHR L, B8R FEHEHVE
E VIS L D EIESTRETH B T EMIH S LTS 5 12,
L Ly AR TR Wi E X odkisgttTid, 75
I g AL (L PHERAERIE Do dicid. LDELD
FIRELE L TRE S B 5 1o B S O S B A4
BThHbB, Koo WHericiumld THEIC>WVWT, 3+58
ML T E 6 OREREY CRah, KRERD, KE#H
PR, 3. 7 A=) RN E LB TESREE %
BB LR TR, Bick » THEAREICHET 2RI
MEI - 72, F 7z, Xiao and Chapmanid., $EER
ICFEH9 B h F S EEHericium abietis% 8O S IER B
PR 7 ZA=EHRRMU B & - T L, FHEK
OFBENTRETH B T L EME L TV 59, AHBRDSE
thTid, Iy §rE 8 ARERO FEKINE
fthd 2 FBIT L~ Ia s » fo s, BEHIEM & LTV B B
M F OBHELREM OMAEEIC X D TERNELE
CBBEIEBEDNIKEZONS, iz, Y=T7 v o4
ARG, BEFORERMEEESES 5w idzh il bo
TIEKINENE SN BEMMSERE LI, BARITBVLT,
YrIANYSTBEOIORIESILDONADEIL
T Th v, BIERMEG/DE L BERED & 0@k
SHERRSE DTN TV VEEL SN b, + v T
NS FEFTANYSHFERFICOVTEH, BT
OYFEREREINERL L, RESHE2ED S LT, &
DEEHOEVEKEERTE AL GEIONS,
YIANY G TEFFIEZOVTR, ThE THRIESENNI
. BEEROBWG St slin, ARELTO
BREH P H NS XDV TOMRBITbN TV, L
Pl EEBOY= Ty yIdny s b oA
HAEGKEEYESRESNTVWE I NS, T
74 FFICHEROBRESTRaN G, —fRic, 2D
C DEEPHRSY D Sy BRGS0 AT TR I . Bk
FEoFEEOENERPARIRTH 5%, KR THES
NREMBAFICREESE 3 LItk D, FicsiiniEg
ORRFEIZITEL, Yy IN s rBOZOIREETN
B HRTEEE ORI 2 0 o 2R U o RIS (R
AROBFICOBABEEEZ SN B,
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