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BLLY, ZOMSEYIDHETEREBRIC L DRD L, 28, RIS LUy X E0E
AR (BEEHIcmXES 6cm) ZHWTRBEOEBE 21T 7.
BIER B L UHERIIRATRD T,
SIERE (%) =100 A/B
AEEBEEROY A ¥ rEE S HER (cm?)
B ! BEIERE (cm?)
HER (%)=100 C/D
C:EHw L0 RERZ T L-HEM (cm?)
D:EWZEBFTTOYA Y 7rHEZ S EHE (cm?)

11,2, BRBIUZE

B 1WaRY &3 H nigricans, H. schweinitzii ¥ b v 4 & 7 8% 5 OBIERAE { iy
I DONT, WEREWED TS, QIR 0B O R TEH BT 2 &, 5359 8%, H
nigricans 12 & B HERIEK) 5% TH 2 HELR 60% TIIHEEN 0% L2, GEE
9096 TR HIESR 20% Wit i A+ 2. H. schweinitzii (38 105085, H. nigricans
£ D ERELH 20~40% K, B & S BIEEN 60% % 22 2 L ARKEEMET 5
s 6 b, H schweinilzii OBy, SEFE OB THEER 0BLUAT LD, H#EE
BT Tb A TWlE I ~OBERASATHEBEVWZERLEOER 2B L, —
Ji, H. nigricans BREIEL, BHAROHME L b, LEVRYAITEES %

RELFT .
ERZVPEE YA EETHY (KOMATSU ef al., 1964) (MORQUER et al., 1968)
(#8M, 1974), < OBg, Trichoderma viride T gliotoxin (BRIAN, 1944), viridine (BRIAN
el al., 1945) (GROVE el al., 1965), viridol (MAFFATT ef al., 1969), trichodermine (GODTF-
REDSEN, 1965) & % U i35 Rk sy (HUTCHINSON ef al., 1972) 7 ¥ OFiE s & 4
THEINT WS, Fie, O Trichoderma JBE T trichopolyn BEESNL TV 3
(Fuyrea et al.,1981), L7edSoT, ¥4 7 yEEEHLOBEBERIEBHEMNCREH
HoltbDELTHEINS ZEIYRTHAS (DENNIS et al.,1971), LpL, LD
BEEHMCFF22EWHEOETRBRE EEERD EE 26N, ZITHE, ¥4
FUEE D OBIEEDORBEN R VTEMBALTE S nwD YA ¥ rEOEIM I L
DEIRHEEEZLDEHAD LU, TORE, PGABMICBU AV A 7 7BES5 D
BIESEHSEL { T B L PERDHA L, & I, BAESEHS 100%34< e b &, EEAHREL T
LEFEZZEEAEALNT, BFEFNOM H nigricans TH, By 45 58z 50
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1
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&

\\\
0 50 106

Growth ratio (%)™

Fig. 1 Damage ratio of L. edodes colony on PGA medium at the different growth ratio of L. edodes
(incubated together with Hypocrea for 9 days at 25°C.).
Note: (a): Damage ratio (%)

_ Damage area of L. edodes colony by Hypocrea %100
Normal developed area of L. edodes colony

(b) : Growth ratio (%)
_ Growth area of L. edodes colony on medium
= : X100

Surface area of medium
Legend: @—@ ! H. nigricans 10° spores, &—=a . 10° spores, #8— : 10 spores,
OO 1 H, schweinilzii 10° spores, &= 10° spores, 00— : 10 spores.

Bl ¥4 7 7EE D 0@ERERF L LIS 0 T oRER

SEICEEL A TRER v - OFRERTD s NE o 2,

6, REHIC OWTHRET LR, B2 0k 512 PGA i L FEATH o7z, &
Bz, IMEREHOGIERTH FBORESE LN, i, BMEHELPEZ THER
ERETUIER, RV 7BORE Y4 8y HERORMIcE, K& 2EMERERA SN
7z,

YA THEE R VTEOBHOMT R ER 1 R, BH 2 RGOS E
EENENRT.

YA THE D DEEEERTF L UTHRETT 5700, 1>2>3>4 LR V75 HHE
LIeBE DY A 7 7B # 5 BEELE L LTB W, EREME L R »Fhies
WTY, HBEDLPLDYA Y THEINROBEEERF > TOL AN LRI VTHEMEAL
TELKE, VAT BEOWERMEL RDZENDS, Bz, BR1ID1BIUVER20D
1OWRIE, 2%, EREVA I TEZ D PEMETHCEEL THWARETRERC LS
BENE 21 A5 RN,

1.2, ERcMET 3RS

1.2,1, BB ¥ &

2,11, BE|EBEE
HopULORABLULEER 1~100%D Y 1 F 78+ 5 28> PGA ¥ LR O~
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100

. (s
Damage ratio (%)
[#31
=

50 100
Growth ratio (%)"

Fig. 2 Damage ratio of L. edodes colony on sawdust-ricebran medium at the different growth ratio
of L. edodes (incubated together with Hypocrea for 9 days at 25°C.).
Note: (a), (b): Refer to the footnotes for Fig. 1. Symbols are the same as in Fig. 1.
B2 v4278%08ERERT L LLBEORE- AR » T oHEE

AR IRYE (10°, 10°, 10% spores/ml) 0.1ml ZEHE L, 20, 25, 30°C DREET
BEAE L 7z,

1.2.1.2, #E#HOEKE

HoH» CHRARELEKRIES0, 60, T0%OARMEM LT BT 2 BEK 1~100%D v 1 ¥
TFEE D CHERTFRER 0. 1ml 2B L 72, 25°C T4, 7, 9 ARSI, 1.1.L2.c. &
FRIC S A & 7B 5 O EIRER 2 RO 7=,

1.2.1.3. pH

LN #e#, 1N REE) Y 2 ATpH3~8 Iz L7 PGASS Ficy 4 & rH 2 4 E
&, BEEMLRD Y4 7 7HZ 5 HERTFREK 0. 1ml 2HML, 25°C, 6 HR%
B, ¥4 5 TS OWEIRER 2RO,

1.2.1.4, EBEORBRG

KR A, Vei4®, vy (BRE), 7<2F, =Yy, KEWMKLEE100g
K L2 MA LRMMmE U TENGT 287, 7 X FRBICENH 2 N2 5th &k %
60%WCHHEEL, WL DA~ 27 v —7, flHl, ¥R Tok, 28, MERKEARR
FEKEWRMLUIz b DRV, 25°C, 10 HEEEE, Y1 5 7B %5 MU zHlEL .
o, VERE, FHLEMEL-EHMEEER, A 7E T O OBEIEH TR .

1.2.2, ®BREIUESE
Trichoderma BOEE LBE L OBRIZEE SN TW A (UME, 1969), = 2 TikEH
B IIETEEORBEMRE L, M3 k31, 200C TITEIER 30% CHE 2 EMT 2
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LER 0% TH D, BIER S0% L ED & S BERHOMNESH > TH V4 ¥ rEiREE
Bhise, —77, 30°C TREENF UL, REZEER 0B TH-THHIBRERESS
I, R IHBCHERIBTHY, SHREERFUS LRy VTEMRLICELR
BEIETBICE ST, LitdioT, YA I 7L Ry V7 BOBTEE L 2580 EY
BETHY, LBV T7EHOBHERE 30~33C 2T 20C i CIE e AL EET 5 Z &
DEFENE EEES L EZz N5,

DX, KW L TEKEERT L LTHRET U e, R4 WRT & 912, &KEN60%
PETR Y4 7 7 EOWERNE G, 20T L I3EHOET RS KELN 60~T0% L sh
Twd UG, 1976) 2L LRSS A D, GRENS0B T A ¥ T HOEEITETS
BRI 60~T0% D b D & H sy 30~35% D7\, kB, 4y A4 2 rHZ5
BIEFEDS 0% O E CER 2R U HER R Th 208, BIEXRN 100%D b O TIEEHE
RERLTY, SRR 0BUT CREETA Loz, e, FHEOMEI L -
THBEOMEAD R D, H schweinitzii TR SRR L BETIF L AL A NP 0T,

EaEdEo pH 2T & UTHRE U 7-RS5, B 5 838 5 17, pH 4~5 THERMNER, 5.5
~T5TRERRNE LTS5 UETRESRANE oI, —H, ¥4 F rEHOEFIIZpH 5.5
~6.0 PEMTH S (KOMATSU ef al.,,1964)., L7cihoT, ¥4 ¥ rBoEH L EHo
TRER e LIHE»SF 2 2 L5 pH I3, 5.5~6.5 MM THA D,

Bz, HHOSIEREERT & LTI L7z, KX 2 S ORIH e AR RN 5
L, vA T HEOEENEL L B o7:.25°C, 10 HECHE % > BEENBR L v2.2~3
em K E L, »D, EREENSE L ko, IR, FFENE - RN B 0 5 FER (4
e, 1960) LEMEHATH 5, EEREHES, H nigricans 2HRL, 7, 10 BEHEE

100} @———@wz—g

. a)
Damage ratio (%)

} v ,
N \

50 100

. . i
Growth ratio (%)

Fig. 3 Damage ratio of L. edodes colony at the different growth ratio of L. edodes (incubated
together with H. nigricans on PGA medium under the three temperature condition for 9
days.).

Note: (a), (b): Refer to the footnotes for Fig. 1.

Legend: @ : 30°C, a: 25°C, & 20°C.

B3 HREERTE LRBEOY A & rEE D R,




14

100+

TN
1l EHTHIRHINN]

THIH
I

50+

IRaHRH

. {a}
Damage ratio (%)"
TG

[RTRTIIN

Moisture contents (%)

Fig. 4 Damage ratio of L. edodes colony on sawdust-ricebran medium at the different moisture
contents (incubated together with Hypocrea for 9 days at 25°C.).
Note: (a): Refer to the footnotes for Fig. 1.
Legend :[===1: H. nigricans after 4 days, (777 after 7 days, [I[Il): after 9 days,
[T H. schweinitzii after 4 days, 73 after 7 days, 88 : after 9 days,
4 KRY-KR EHOEKEEERTFL LSO A & v % 3

410

I ]

Damage ratio (%)™
Growth length (em)

-
3]
al
-
oo
[

pH

Fig. 5 Mycelial growth of L. edodes and damage ratio of L. edodes colony on PGA medium
adjusted at the different pH values {incubated together with Hypocrea for 6 days at 25°C.).
Note: (a): Refer to the footnotes for Fig. 1.

H5 spt1i0 pH 2BF & LHEO YA & 7H % D BB,

RrUELLER, HenGons, Irsierikk o, SRITREHRMT 5 L gEE
BRELETTS, Zhid, YIELEORE WY QELHERIB/NE R B v SRR
REMGL, £, RXA, =Y VORIETRMLUI: S DORRBEL S EHa ML,
UEDER?S, EBMEO—FRE LT, BRERCHEBESEZHRNL, Y47 rERE &
DESHESEAIEPEHEEL LS.
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100}

X
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c
=
«
Ll
5 90
&n
o
]
jd
o
o
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Additives

Fig. 6 Damage ratio of L. edodes colony on sawdust medium containing some additives (incubated
together with H. nigricans during 10 days at 25°C).

Note: (a): Refer to the footnotes for Fig. 1.

A rice-bran, B: bean sprout, C: onion, D! carrot, E: soybean cake, F: potato, G: blank.
Legend ;[ 1: after 7 days, B8 after 10 days.

6 AREHIORERMLRT & LSS0V A 5 T SR

L3, B eEEETORBR

1.3.1. =B F &

L3, B R L 7E~OER

VAR EBOSETRBL-EZ 4mm O Ky L 7 HRE dise (1.1.1.2.h.)
BEIISEMICEIL, 25°C T EHiRSEE, B O EReE L.

1.3.1.2, BIBHETOLA 5B R L PHOER

VA Y B EIEREE 6~15% B HIWIERE, 15~T70% % hHAEEAE, 70~100% % B HISEE &
ZERBS AT e, EEREE ARG & D R 10°, 10%, 10% spores/ml & L7z,

EREE, BB L UEREESR, VA Y R S OBEEE, SEROMEIRX L1 L 2. c i
#L 7,

1.3.1.3. & # =

W ONUFEEE T, ¥4 5 rE» S AR R TR U T2 RA TR 7,
P (%) =100 A/B

A D24 I MRS O REE (%)

B kiEE (%)
RKyEE (B, %)=100 C/D

CIEWHOBELRZILVLER (cm?)

D:F¥EEFTOYVA S rE% H>EH (cm?)
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1.3.1.4, S 94H, +AQBHE LRI LT7HOER

v 2 & 7 E . Pleurotus ostreatus (Jacq.: HﬁmmmaIKMMS%Xﬂﬁ.%MMZ
nameko (T. Ito) S. Ito et Imai in Imai, IFO 6141 BEE WY LT, ¥ A VB TIT> T
EL BB TR EMZ ., 22T, WIMPOER, R v 7EBEEROBRED
EEHE, X7V TEOBERMERESRT L L.

1.3.2, BWRBIUEE

R VPEOBRMEMTCORRIBZRT, MR T LI H nigricans, H.
schweinitzii £ bEL < EFSRES N, IR 14~1.8 {57 5 MENKE D,
FARABELB ok, £, B0 B3I L2 EESREO BBV E D/NEr o
fo. TNRYASTELD YEROEBTIMEST, Lod, KESNOERHFEELE

10
. 9}
5 s :
P
S 6
(o]
S 5
B 4
& 3
g 2
£
B 1y e e mom N
0 . ,
10 20 30 40 50 60 70

Time (hr)
Fig. 7 Growth of H. nigricans on agar medium containing some additives.
Legend: »: carrot, 01: bean sprout, O: bamboo shoot, 4 : welsh onion, @: shiitake,
©: blank (6—®: outer thin zone, @@ inner dense zone).
B7 tEz7vF =ZYHr AOREETOER

GO N0 D

Diameter of colony (cm)

(o= SV R

10 20 30 40 50 60 70
Time (hr)
Fig. 8 Growth of H. schweiniizii on agar medium containing some additives.

Note: Symbols are the same as in Fig. 7.
K8 t#Hozvy vaT4=vyY4 OEREEHTOEE
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v, 1957) ko EEZo5h 5,

INETOEBRTYA I 7EB L ORI V7HOEFZBREL = > 9 I
AL, Do»rCOBMOELEERL L DL I CEFTREESCTBV YA Iy E%ED
2, BICEEOBARZITBOEBEIC O LT, T LTY4 Y 7B S & HE I
BIRPIME AT L 72,

R EN 9~11 RS, BHSE TR (K9), EHEEME S HE & ClREmsst cEH
IR (V4 7 rEHERL2ET) B 10%Em < 2D, DGRUIEL ., FIHBSIE T s
KL D REELLITHS 80~90% T, THIZEREPFEEINS L EFEIZ b ISR 1E
D, EEEMEROSE L IFLALYRIUHES TEF TS, 3~5 A%, ¥4 ¥ rEE S kiR
EHEMT A XS, IOBETET T, FEERITORETIEE LIRS
Tw3, LdoT, MEOENBPE/FTCE T A7y BIREShBIRES, hifjEr
TR 10), FIIEEORSE L IRIZFRICEATH 223, 272, Bt ciIEHaa -~
BHBET ABETYA § 7 E% 5 13T TICEUER D 90% % S50 T2 701 (EHEME
Bid 50%) W < BABEKERT.

BHIEE TR (K 11), BN T 3 BECEH o= —OHE 2 ALY, BEOKB L
HETEHEETRELERT LR, LEFVRIYA I YENER 2L T OnE

~
S 100 0
,:é H E Blank
S :
5 50 150 ®
o S
o0 o
g 0 n.n ﬂ ﬂ H 100 EO
g 100 [ E I d Carrot 0 e
= ) g
2 50 150
Ll %
g g ﬂﬂ 100
. 1234567829
1; Time (days)
w

Fig. 9 Competitive growth of both L. edodes and H. nigricans (inoculated 10° spores of Hypocrea at
the early stage of Lentinus colony spread.).
Note: (a): Spread ratio (%)

_ Growth area of Lenlinus or Hypocrea colony on medium
= . X100
Surface area of medium

(b): Damage ratio (%) X
_. Damage area of Lentinus _colony by Hypocrea %100
Normal developed area of Lentinus colony

Legend : [ 7}: Spread ratio of Lentinus, 855 Spread ratio of Hypocea,
[0 : Damage ratio of Lentinus.
B9 vAFrEE Ry V7 HOMEREE (15 7 H% 5 OYBERERIC v X2 L 7l % 58
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w3

8 100 o 0

’A_\S\, Blank

9 .

& sor 450 &

g S

g o 0] 100 3~

& 100 a0 Carrot |0 2

o] o
i ™

g

& SO 150 ’C’S

.2 3.

E s} 100 s

g 123456789

% Time (days)

[92]

Fig. 10 Competitive growth of both L. edodes and H. nigricans (inoculated 10° spores of Hypocrea
at the middle stage of Lentinus colony spread.).
Note: (a), (b): Refer to the footnotes for Fig. 9. Symbols are the same as in Fig. 9.
10 V4 oHE EEY L TEHOMEEE (V47 7% 5 OREBERIC bR 2 v 7D

123456789
Time (days)

~3

& 100 0
= Blank
"o o
- n

s 50 50 N
& X
%” 0 100 5~
@ 100 Carrot 0 =
e b
-

£ 50 50 8
2 o
2 2
«s 4
I 100

o

&

e

=

993

Fig. 11 Competitive growth of both L. edodes and H. nigricans (inoculated 10° spores of Hypocrea
at the late stage of Lentinus colony spread.).
Note: (a), (b): Refer to the footnotes for Fig. 9. Symbols are the same as in Fig. 9.
M1l vA 7 7ife Ry L7 RO (Y 4 2 7 #l% > OBRMBERIC & K2 L 7 1 %0

g, —H, SBOMRNEHTE S BECEH o= —HEL, RCRELR
9 HE R, EFEEERE 5% CHEZEIINEERL TV,

121234 % Y HOBHESRT. BARKRE>0MeHTonss (G, 1974)
2T, YAZTEHEERZ VT EONBEROE, Y418 rHOBRERFTRD
Tz, 4 BEED YA ¥ r %> OWERPHENLTHRL, ZheiEfiRe LUR
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Fig. 12

Note :

Legend:

Fig. 13

Note :
Legend:

61. 1989 19

100} O S -

501

. . . da)
Antagonistic ratio (%)

1 2 3 4 5 6 7 8 9 10
Time (days)

Antagonistic ratio of Lentinus colony (incubated together with Hypocrea on agar medium
containing some additives.).

(a): Antagonistic ratio (%)
_ Normal developed ratio after 24 hrs incubation %100
~  Normal developed ratio of Lentinus colony

Normal developed ratio (%)
_ Undamaged area of Lentinus colony by Hypocrea %100
" Normal developed area of Lenfinus colony

carrot : O—CO early stage, &~—amiddle stage, [ late stage.
blank : &—® early stage, a—amiddle stage, @8 late stage.
B12 ¥4 2 rEE s OREIE

100}

Spread ralio(a}(%)

6 7 8 9 10
Time (days)

Growth of H, nigricans on agar medium at the different amount of spores (incubated
together with L. edodes.).
(ay: Refer to the footnote for Fig. 9.
10* spores/ml, @—®: carrot, &—a: bean sprout, 8&—#: welsh onion, @ blank.
10* spores/ml O——O | carrot, &= bean sprout, I+ : welsh onion, OO : blank,
B13 Rl vy =200 v AOBBIFRELSETE LEES04T
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#£1 WPEEELLZABETOC Y v ll, FAIH
BEFI20L K2 v 7PHII & 5o
Table 1 Damage ratio®™ of Pleurotus ostreatus or pholiota nameko
colony on sawdust medium'® containing additives.
(incubated together with Hypocrea schweinitzii during
10 days at 25°C.).

Number of Hypocrea spores (spores/ml)

10¢ 10¢ 10?

Pleurotus ostreatus  *1 4.3% 0 0
*2 100 60.5 29.7

Pholiota nameko *1 8.7 0 0
*2 100 86.5 52.1

*1: Contained the bean sprout extract.
*2: Control.

(3): Refer to the footnotes for Fig. 1.
(1) : Sawdust of Quercus mongolica.

LCwa, Wiz 48 U, BISIERTH N ITERHOEMEH H > T b HHE 100% L L
T4 FTENERCITER > CTwad Z L8905, B—SERTOEIMEEH5 &, |
I EBIENCHEER T <, v A & 7T S BRI ORFERSTIC & o TEFDMELE
Eh, EHRLIb DL E NS,

R V7EHOMFRERET L LT, S o THEOBRE2RE LHER, K
BBEsNn, COEBMTY, FRRTOBMENROEFREEICR S LBEE B LIETL
T3 I eBansd, FA—HTHRT % &, BERTEY 0%HEOETHY, R,
EXY, ZYIVTELYL, B VB O VEBITET LV A F Y E £ S BN
B ko TC, BWZIBEI—BEEL Y, —F, FEHE>TRZRELFELVE
WL W TH 2701, EEHORTEZ LI 2EEHOREVPEECS >bhiD
THAD,

VA Yy TRIESESRINE T A2 SRS ¢ TBIT R THEEORAL D -
ToHEfERcLvEEsARw I LR LY, BORBETE Y 7, - X
DEERGT, REE R TREL .

BREELLIORT, PRY, B2 v 7EEBAROEE O 2 SR HER
DL RELRF LR o7z, Tiabb, FthREICE RS L, LR 100% D ERE
(R CRERZV7EZEELCLER I n=—0HREIRDONT, RELSD
B ekinod, —, BT EHIPNRCEARSEEL T wifEe (R
I TREEFEB o v —-BREEL, BRI Y THENR, FATBEREREL TV
7z,

1.4, # & )

VA Y rEOGRER, EIEEE, B E K, pH, BEEB L UEEOSRE G2 Z
NENEFELTYA 7 EHE R 7 V7 E R LT L, HHSISERNL
7z,

FOER, BRFLLVATHOEFRENLSFETHINE, R LVTHIZLSY
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A THEANDEEZ IEDEBL L, B, YA rEE S SEERBEELEFERD,
W TOERELSEARPEETE V17 7EE e R VTHEORMICENRESSALNS &
Wik oz, DED, HobULOYA Y rEE D SN TEWEERLE L, HHHIRE
FREACHEELTOAREBIZENITE R V7 EOBAC L THER LSS Z b8
N A A

Fiz, BERRE, BHE/KE, FEORTFEE L WE ORI BRI HEBEER A S
N5DT, FERARODREAHEGFRBCEL T, BESRHCTOEET S 2 L BRETDH
L EBEbhiz,

E 77T, A IEEMORAETETL RRICEEEREIICEL CoRERETF
THE I EDEETE T,

VA S TEABTAREBRREOL ETEFL, HoLLOBHMNEEOE REE S
BoTEBTITERHC L B EBOEREIEBD TR B2 E0IFERLD, vA4 7 FHR%E
FVRIEEREL I ENEHETHZ I LWRRB .

VA7 TROEF KU TREOEEEE S % FORICEMmT g, YIS EEESR
L, EEROMLE LIRS EARE, %o CEFHOB/ACHT 2 EFEOHK
NHPFTE L Z NIz E NI,

2. EARBRICH I BRMIOME

LTyA4 7y BReBaTE, ERPRCHEELZRZDHDPPE VA ¥ rEREBEEYS
ZEWRED, eR2Z VTHEHEOEH T ISR L, B LRSI TES T
ERELMCLTE,

FIT, BAREIERHESCHIETHEL LT, SIMORE2E2 . e EsL,
VA Y THEOERBIEN LR B I LIk, BHASMEKT B DL 5T, EH
KomLl, O TTFHHEMEEARCESHFETE, RFORECHFES T D L IHKRE
wtﬂaibnf’

T, EROEEEEERT I LOOEIPEL TPy, =Xy, 7 /3, 3
7’.7/, VA Zr, AFEORRYB LTy 0 v IHER S I EORIH - & A, THEEE <
VTR 2 EY B, s R EREH, ARBEHE X OUNMERICERERERIIL,
VA Y rBEAROMEBRERIRET L (KRE S, 1981),

iz, MOBHEFHELELTE I 7H, FAIBEPRY TR0 BEE2E RV~
VTR Lz ORE, 1980).

5T, YA THIDOWTIRBIRBEOFEREH Y, BFIMORRIZ DWW TR F
ZHEBHL 72 L CTREEZHRLL, BREES X CTFRESE D > TR 2 1T- 72 (K
e, 1987) (K, 1989a) (OHca, 1989Dh).

2.1, BEXREHE L URBER TOEREEE

2,11, KB F &%

21,11, #EEURmmY

LTHWE=Y Yy, TNy 7/ a GRS, 3hy, 3%, VA48 7rO&#
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A ), 7ov ok LU0+ A (CGF) (Rl &, 1972), Wi <
WV TBERERSY LVD, LSD (FR#E s, 1979) 8L ULy, Ly, Ly 2w, 22 TL RIA%E
Kif#4 SP 2V AR TRRRIABECaML, ZOEBIICASY /- EEEMLT
Btk A8 /= VB L CERLIbOTLSD ST 3, L 2ok 77y
F a—7 2 ROKEKPCENSE L, PIREDSE L, SEES%E L, & L7,

=2 Y EOTRIE RO B ERE 3% 2 EE L U, b oo UD4EE 300 g 0&FHE
PR, K1 EMA, 110°C, 0.5 kg/em? (REJE 1 kg/cm? I2& 512 0.5 kg/em? il
EdsZ k., BT, BREORRET2.) TAHDMA— 7 v —7%28 L THRL 2
HETHD, 7ur ki 3BBMIE L U, T SV 7FRIRRS S 3% KB L L.
72, CGF HBEOEN (A~—AT—) % 1000 S WL 72,

21,12, £ E R
INEARBERE BRI AN AN BIEENEOERE 0 ean fi0 2 S oML, &
fo, BICHMB YA L— 32 & DIEEL, R1E 80~120 mesh QAN 2 FRUIL 72,

2.1.1.3. B4 4 5E~OER

FEREH E L CiREA L PGAKSI L L, ZHICRRIMMBER+EREALZLDER
T & UZe, A CIE 80~120 mesh @ 217 KM LK X 4 DIRAY (31 1) i
EREHY 60%1C % B & O W HRRIER 2 MA 72, 28, SERIERETO 1L D Ic#EHK
EMATz D E U, &7, KX HERINEEHNC K T 2 EFHBR L BT - 72, IMEKR
TIRHREICERE 1em DR H 1 8, ISR L, B2 7 ¥ 7 — 5 — I 50
REMIE L, AR e +oEE s i,

FERB L R AOHEEZ, 1. ERBICEE 4 mm D ¥ 4 & 7 # disc &3t
RERIZERE L 7o, F e, MERTIE D SN U 14 HERIER L TB W v 4 7 EETE
B —E R DIAAL,

FRB L URNHEH T 25°C T—E R hE 2 > B % FATHEL, kKK
TEEEERD I,

EHEE (%)=100 A/B

A RIS ERTET Licy 4 ¥V EF S OERZE (cm)
BRI CEFT LA S £ 5 OEE (cm)

IERTOREIEE 14 1R T & 512, FEEWRBIF A O 250 ml A A, A 2 4H
SHBEE 100%EIRICHE D o, BEICIE AR Z AN, MERBEFEKCE WL IITL
T 25°CEMRE P CREEE UTe, —EHAMERE, W72 O YR OR T ROMERE%E / F AT
PEL T2,

2.1.1.4, ES#4HE, 7ABE~DER

E9 7 E  IFO6515 8 & U8 2 a8 | IFO 6141 2D LiF, WO e s Rk
HizBWTHEL -,

RIS TN R S IBEE 25~30 EAEDA XV F, v I AYBIUIXF T & D
L7z, 2.1 1.3, OFF¥ECHEC CIRE, WH, S8efTo7.
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2.1.2, WRBEIUEE

B 15 iR T & S KBS ORMBEFHE (Growth ratio) 100% %82, £H % EHE
T3, LIrdsoT, BENDRY A2 7HIc e > CHREBHE L DIELD, HIVIEEES:
FW LTz, FOWThheELIOND,

BWREMITI, =V Y, BY Y, 47 2088 L U LVD, L,, CGF B&FHE 170%
B B EY, —F, AFB LUV Z ORI TR, DEERA SR, HEERD
THIFEALERRASNE P o7, AFRHTREZ D TOFMAEARKEATLIOT
W Ry AR BbR, 7=/ —AHEEYWOFEENRIBI N,

Aluminum foil

Small bed log ($3X7cm)

Spawn plug

Phial (250mé)

Sterilized water

Fig. 14 Method of small bed log cultivation in the incubator at 25°C.
14 IMERTOEYREE

2007

100+

Growth ratio®™ (%)

6 7 8 9 10
Additives

Fig. 15 Growth ratio of L. edodes colony on cultures containing several additives.

Note: (a): Growth ratio (%)
_ Diameter of colony growing on the medium containing additives %100
Diameter of colony growing on the basal medium

1: carrot, 2: bean sprout, 3: bamboo shoot, 4: orange peel, 5: welsh onion, 6: shiitake,
7: L, 8: L, 9: Ly, 10: LSD, 11: LVD, 12: chlorella, 13: CGF.
Legend: F=7: PGA, [7]: Sawdust-ricebran, 888 : Sawdust.
15 v+ 5y HEOSERNT 2 SRE o R
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2 R EERLMNERTOREARYE
Table 2 Mpycelial growth of L. edodes colony
on small bed logs (incubated for 7 days

at 25°C.).
Additives (extracts) | Growth length pH
Carrot 3.66cm 5.1
Orange peel 2.96 4.4
LVD 2.86 6.1
Shiitake 2.53 5.4
Welsh onion 2.40 5.1
Bean sprout 1.89 6.0
LSD 1.70 6.1
Bamboo shoot 1.29 5.8
Chlorella 1.20 7.7
Blank 0 7.2

KX A FNARGE T, HREE, OV TBRIRAL D & OB FIWD —FRIC B W EF R
RTOWRENTH D, ZRMESFESPORERMERSS R3S, 1979 Ol it
FEEN, TOERPEAYE D OEHMHEY S EFER 100% 22 7.

KT, AF, 7/ 30§, 7oviksBniizszr, —FH, 5Vl
HTEHEoEF Lo/,

INEARBER T, WO s »22 ) EFREHE L, BREPR2 WRT, BHRHE
ENEFHEL > TB Y SEMOMRIZHES» T, £, FEL TRELTo MR
BORERTH -7z,

BAE, BEoe FEREEHD & RIGEH, & 5 /NEBRAE ERBENGE S RN S, &R
I OEREZME Uz ds, BB X - TR L R D ERD, LK, Y, &F
DR TEDENKED 2T, TOHRC OO TREERED B 20, pH +OMBERERO
Bhl, A L ABEHEROEEL LOESNRERIC I EELZLNS,

Wz, O BRAEFEEROIEIORBEI DWW TERL:, [16, M17TRT L5
KX ATMEEHZ BB THHRIMC L Y e S 9 7 ER, FAIEROEFN Lo T
B, B0, BABELIHOMRTEL R ok, wihd 8~9 ABOERTH B8, &
SICHEREHESE T ONTIHIBIRNKEL 2B ZEBFETES, 57T, WTFhO
I HBERBRCN LTI ARR, TobbRERELTh, H3VRERELRIKT
BEEELTHEEEZOND,

BRI L AR HROBERES Y YE TR IXF I8, FRAAETRIXFTEA4RY
FHRENZETNERNE S, £/, EERCHE TS eI 7HEA X ¥ TRIGEHLC#
LSS EFCEHNTYS L5, BHINTEERIMEY b D CRHRIMORIR,
DEDEFEBEL R oTWS, o7, SMESRIEEHE IR TOBRIIERS &,
WIOPCEENTH R ERBEVEOEROANEEHOALRICL > T, HMOKHE %
botTwdrwz ks, EROI LT AaFE2Y I H VEICERLULBSLE LS.

LIS rHEFAIEDEFTER L 78 rEOANEL, »OEREBEENEL, &,
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FUOHESIMC & % ERARMERIEIIRK & 1,

W, FWHOEE & ORI T 2 20, KR A ERIEHNC B W CESR AR R
U7, fEER 18, B19 R T. B2, 95 rHE SO fEREAs <2, &5
ENREHICE L L > TOBDRGH 5, —FH, FAEEERGECELTIE, BEAL
MRMREBECTH o7z, LoL, MFEHIE, BFIOBELBERITEINcLbEL
CE %D, BRI THHS T I AMBE b5 LIt EEL NS,

.2, ERBETOBREEES JUTFRERER
VAT R, AKX BERIBIETHE T 558 (BREE) B, flchEo

E E
£ 10} {150 »? 10 150 ~
3 100 2 8 §
5 £ 5 5 s
o = L =
8 150 % I z
9 e g °
g &) = @]
jon] 0 o] 0

Fig. 16 Fig. 17
3 3
= 10f ? 1150 = 10 150
z ? * z S
I~ N &= <
5} ~ o =
g -mo% 8 mo%
S 5t = 3 st =
" = I -
8 50 % g 50 %
@ 2 g 8
F © 8 o
a8 0 0 a o 0

Fig. 19

Fig. 16 Growth of Pleurotus ostreatus on sawdust-rice bran medium (incubated for 8 days.).
Legend (Fig. 16-19) : Z721: carrot, : bean sprout, [7}: bamboo shoot, [53: distilled water (addi-
tives), A: Quercus mongolica, B: Q. myrsinaefolia, C:. Carpinus Ischonoskii.
Note: (a): Growth ratio: See footnote of Fig. 15.
K16 25 rHOKRE-KX HEMTOEE
Fig. 17 Growth of Pholicla nemeko on sawdust-rice bran medium. (incubated for 9 days).
B17 7 A IWORM-KR H BHTOEE
Fig. 18 Growth of Pleurotus ostreatus on sawdust medium. {incubated for 9 days).
18 vosyrioRpiEticotd
Fig. 19 Growth of Pholiola nameko on sawdust medium. {incubated for 10 days).
19 A a@ORGE TOEE
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TETCBY, &%, MOLZAEEERHOTLS WL 3 (KB, 1985e), BRREEOR K
LT, FEDHBERIMmOE, X510, ALNHEIES R ENKERMITH S,
IO AIRIRE, SKEB X UKRRT v vib, RKESEET 2050 ATRET,
Lind, SEEFEsmn o FRANEERT £ TOWwh w5 —HRosiy 4~5» A L @M TH 5.
o, BEKRFOSENTRETHD, BOBELUEBRSRT T4, BELLEFORE
ROk DEBNEHARS Z L8 TES (KBS, 1987) (K, 1989a) (OHGA, 1989
b).

ZZTH, BEEHGT 2,1, THRE LB OV, BRAEEFCB LIZTHES
HEAL, X0WHBET 5 FRERECS LIFTRE: THEE 05T TRE L.

2.2,1, YA 55EOHE

2.2.1.1, RERF &

a, REREDA > &% 2 X—F —RETOHRET
(a). #HHE

VA FE  M-465 (FRIRESLEE).

(b). #BtFMY
2.1 THRELIbOOS B2 6% IRT 4MEENRD £V, 2111 LRAKDK
HTHEZ, WY () ML, ERSMEE 1%L,

(c). sEHhoEEsY
TIFRBEKRI A %S LOEETREAEL, (b)), OFMYEREMNA CHEBEKkERE
0% B L 7248, BV ol v rHIcED R (410X15cm) ML /2,

(d). BEs LUK

110°C, 0.6 kg/cm? T 30 SMElA — b 7 L —T Tz, S5, BEERLSLBORT
iz, 1HBERD > —E, HEETHBELEET >, +2Bs Lo, FREO
HEBETC (¢ 1.8X13cm) ICH 5 U o 20 AREEH L T i-EERE s 3mL 2.

(e). BESLIUFRGRE

BT 200C DA ¥ F aN— g — T 120 BT - Jo, IR 52 BE LI O 2
BLIEIAT, AVvFa—F =DM, bz, K)o r r8EH &
DR YT O EIESE, Eo—VTE, FE(REOBEEN 10C iR TTFER
OREFREEZ ohiz) Ob L TTFRESERTo%, 28, ZOM, ERIEOEE
Db EWHBEDADPBBTEFSEE L, 2 HEREUSRII FREESRERELLT,
24 BRI AL R R L 72,

b. ERMBETORE
(a). #RHE
VA4 Z7E  MR-TT (BEMEREE.
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(b). HEatifmiy
3 F ORI CEESMEEE 0.1, 0.5, 1.0%KFARL 2B 0.

(c). Btho st
JEAFARPEKRR D% 4 1 OHETRAEL, BEAKENZBEMEKES 60%HEL
RHEBIRERY oy BB (6 12X20cm) KB L 7.

(d). BEEs LUHEE

100°C T 5 IFMAKHE 2 7o o e—Wios U, SPss-+me 2 0 2R L5 2T,
FOHRMEC 2w CiE(b), TRB LSO REIK 1 45720 100ml EE»S5HAL,
RhICHEEERE 20 g B L2, bk, NBEREREEAEREEALZ D E L,

(e), BESIUFEFREE
BEAEN 2440, 1°C OBFREE THY 80 BT, B0 B, TREBE, Fiix 15°C
DOFEETITo0, BB, HVITELH 35m® THK 500 A$ CRE 2T - 7z,

2.2,1,2, #BRBLUEE

A VF 2= B TORBIC BT 5 FEEREE DO TORRERE I IORT, KA
YIRS DO R 2L 72 & ORISR A STz, BiIg, ¥R 2Nz oot
BuBRELIALN, 126 H» 5 207 HE TOSFET RO BHEK—~ROBERTHHRLS
oz, WEI DO TORE/RE L 20 10RT, FRERENERINCHES BEO/NILE
M ALY, HRNORERENALLDDEREEZ NS,

WIT, HTELEESSH SN A FF 2 AOERNRBCERL:, ¥4 9 VERD
B ARG 5 @ 2 G B R, SRERCHIE L L 25, )21 0 & 5 whild %
MABZ L E D EREEEENH L B o, WBR TR SHEEE CIcH 80 HEL D
WXL, 0.5%, L.O0%HINE T 50 H CHEERAHEEMLL, IZIZREI V1 ¥ 7 BR0E
FEL Tz, BT OREHEE 0.1% L 0.56%DMic K& ERRbII: Z Lo 5 AT, MK

F3 R KR B 5 DFREFELE

Table 3 Fruit body formation of L. edodes from sawdust-ricebran medium.

Per.i(l)d of Fruiting Additives (extracts)
fruiting test™ Control ~ Carrot Bean sprout Welsh onion LVD
R
L T B R
. - B
=18 Tl e 55 . .
187207 3:?$L$EZ> 2 i 1? - 2

(a) : Days from inoculation.
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e D EBENCEREE D BEEL L TCwa b L Ebh s,
T, R3O LB D FEESTLE LA, T2 Th 0.5%8 & U 1.0%IRIK T
{EHS T I I L 7 (2 4).

2.2.2, YFEITVICEDEE
FREBEBNEZ CHRET 2V F Yy YEED LT, RBHEHIC ST 250
REDVEAREL R 5 I FREFEC B JIZTHEC DO TRE L.

4
2 Control
ol n ‘
aF 3& Control
2t Carrot ob = G B s
0 [
o N
g1 : Bean = ZL Carrot
E 2 spraut g 0
z 0 Z Bean
6} - sprout
! Welsh ot
1 ‘elsh -
af onfon 1[ Welsh
- ) onion
ol . S 0

......

10 7478 2.2 2.6 16 8101214161820 1.0 1.4 1.8 2.2 2.6 46 810121416
Pileus thickness (¢cm)  Pileus diameter {cm) Pileus thickness (cm) Pileus diameter {(cm)
First crop Second crop

Fig. 20 Distribution of the shapes of fruit bodies growing on sawdust-ricebran medium.
B120 SKig-KAHEhD SREL v 1 ¥ 7 FHEEOTE

100}

Growth ratio (%)

1020 30 40 50 60 7() 80

Time (days)

Fig. 21 Myecelial growth ratio of L. edodes on sawdust-ricebran medium containing welsh onion
extract.
Legend: ®: 0.19%, O: 0.5%, ®: 1.0% welsh onion, ®: control.
M 21 A7 rEREEICE D3 A FRHSRS P EREEC B XTI R
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FA4 VA Y rEEBEICBD 3 A FFIHS
FREFEEIC S LT TR

Table 4 Fruit body production™ of L. edodes on

sawdust-ricebran medium containing

additive.
Welsh onion extract Control
0.1% 0.5 1.0
568® 1088 832 504
(a) : Spawn run time is 120 days and production time
is 30 days.
(b): Total yield (Number) of fruit body on 100
media.

2,2,2.,1, REF %

a, @

¥V s Agrocybe cylindracea (DC.: Fr.) Maire JLNKZEAM LSS5
B

b, EHIDEEHL
TFARBOHOEM, BEU, KRBEkXy (8515, HEELL) oEMigr, SkEE
65%ICTEEL, BUEY v — L ICKIM 100 g 2250 BER 51T - 12,

¢, fHEFEIY
Py, BYY, AF, Yr/apiHBL o il A (CGF),

d, BERBEOAE
ARG LW AT LAYy F oYy 7B %5 OB 0E (Z/1.18) »RlGEEscRke
BAREE L LT,

e, FEEREIRE
25°CC A0 RS L, BB b ROFESHR L5 20C kR L, &Y
AH 5 ml B I L,

2,2.2.2. WRBIUEE

BT EEHHC B U 2 WAETLEFTER L AOE (FATE, 3.3.2H) TRYT
22D B DT, FTHE, SRINK X DA LCHELS I3 CRIMOMRSKRTH S Z &
BRY, Thbb, TYY, =Yy, FFLYOEMTORMC LIV EREFZELL
REEanLZ e, BLU, FHFERCR=Y Y VIS, BREE T Viiinzh
FIEIROE LI EHBE S Iz - 7z,

EHK, FEEFPRESCILOEHKI I 2HDLEMTRE 2T (BHELY, HHE
#, 60~T0 H TRy v —V b FREREN AN, &5, 20~30 Ak, 2 HE»FE
Uiz, %8, EFRNRTO 2BEEBERELEAYAOAEP o7, Yr—V 1 HZ0D
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FEMESG LU, EEERRSRT LD ThoT, Thibb, IOFR»SHT, &
M5 FREOFEEMES L CER O ThORINC b2IR0H Y, 7z, 2HEOR
RS 2 HANRD 5 e,

2.3, # & -y

IZTHBRLULRENRE TR V4 ¥ rEROBESRET 2 2 L2350z, T277,
SERBEH, AT, IMER LB RE X 3 LETENKRE SRR bOMB SR,
tH v, AFORHTEOEANEECH Y, i IZICRE ETHREE R SRR
LCHEESRL, BEEWICRYEH ECHRENAE» o k.

72, ©TF U, 7R AEHL T b EFTIRERNRD 5N, FKARWHSED R+
CIBTFHOAETICTL, EENES L LTI 2, b L RERME R BT 2 A0
TFENFBR I,

YA TEEDOTIRE SICHRIE R, 72, HBWTEERESER T Y S ¥
vV S rERIY B, TEOFEERE TS LIETIRIMIOBE LR L7, RRYH

40+
A
°
9 30
]
. ;
§ °
> 20
- MO E c
[
[+
101 Cont.

2 3 4 5 6 7 8
Diameter of colony (cm)

Fig. 22 Effect of additives in the medium on the growth of Agrocybe cylindracea.
Legend: A: bean sprout, B: welsh onion, C: carrot, D: chlorella, E: bamboo shoot.
22 YrEwY Y rEHOETICHT AN Q%R

£S5 YIHFVIrOTREFEE T 5 EINMOLHR
Table 5 Fruit body production of Agrocybe cylindracea on
sawdust-ricebran medium containing additives.

Number (per dish) Weight (grams per dish)
Extracts 1 st. 2 nd. Total 1 st, 2 nd. Total
Chlorella 5.8 3.8 9.6 8.75 4.80 13.55
Bean sprout 6.6 4.4 11.0 9.98 4.73 14.71
Carrot 8.1 3.0 1.1 8.52 4.16 12.68
Bamboo shoot 9.5 3.0 12.5 9.89 2.43 12.32
Welsh onion 7.5 3.3 10.8 11.05 2.90 13.95
Control 5.3 0.7 6.0 8.78 0.57 9.35
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SROFHZRINT 2 & &1 X DIRERIRLED s iz, B, ¥ A 5 7 BEREESHIC & ¥R
HERNT 3 &, TEEOFEEMNTE LD, »OFEBRIEERIHET Z enSol. o
T, BWRFARHCIN EINZ % LEAOVEESEE SN, TOI BT 27
REFEROMINE b6 T bD L BbRk,

INEDI EMS, FEIEREHWSE VA Y 7EEHICB W TH IO SR S-HIPET
EhHrEZLHNT.

3. BEREEEOHER

2. XBWTHER DENWD A F rEROEFICH UE L WAEFREDE2RL, UL
LEREEE D A TREHE L BRI CHBE RS E R BET 20 AL &, HBEET 5 TEE
FEWDEITH S LSRR AN,

fe12, EBROY A Fr BETIE, BHEO L Z 2 ERARENERTH D, BIoE
BB CEERARATORBRBTARE DD E%>TL b, AR CE, MEBEER
I~15 EOREAAMIIE L RERC Y 4 § rENEE LTz, Wh® 5, 5EHIEILEAK
ERBZIENEDOTCHRETHD, FEEREONESRMGLENTWS, LrL, EEO
BB CIRIERARONWER (BAs, 1971, S RSEEER (FHs, 1984), &
BIBEIC & - CTER AN TORREERE (BE) CiZrR 0 RERERALND LI
B, LizhioT, 85 ULEIMIOSIR % FECBE T 2 113, E7SROBE % EREI
WET2HERH S, UL, BRANTOEROBMANTHEL <, BHEMHIIESh T
v, TRET, BEOHEEL T, EEAROERR, HEEOEGEO KNG & o
TITONTE L (R, 1975), IhoBEMENETH 720, HRVBTEMETH >/
DLT, WINLBEANS S EHNEBRCES E2 2800 008RTH 3.

FIT, EREKROMELITET 27200, XDIERT, Lrbiisahke LT, b
TREORME, MRkEolE, AeEOREER UL, (6, SR
DB, BN TOMOBHEOHESFICHWS N (READ ¢ al., 1969) (KuTscHA et al.,
1978) (EsLyN, 1979), %7/c, BHEEBETS8HE& %0 CO, HE, Tkb bR 3E
O OBEAE 25 BELPEREO—D s T &7 (SMiTH, 1967) (TooLg, 1975)
(Boopy, 1983 a),

S5, BEFERKOMEREZALLORABAENT»E (HARTESRE, 1961), Ly
L, WFhb VA 8 rERROBREOHEICHHAI N b DEH SRR,

ZZTIE, e O¥EEN YA Y rEROBMEE  IEME, FECHMS HEE L TR
ST B0 E D pRE L (KB, 1983) (K8, 1985b) (K%, 1985¢) (K, 1985d).

3.1, HEMoReER

L. EEBRF &

L1101, EREBEEAYIETE3ERBEORTE
a, #HE

YA Y IFO 7123,
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b, e
FOWRTEBY, pHIEREIHEDIE», F 7y, # i, vr=>, V7=,
FARy, T IBORA, BECHHEIN T EEREELED LT,

c, ERBRE LUEEK

NEARBEBRAFRIZIEER 20cm B0 2 X7 7 2 N RKEEREGRCHREIEL 72
bO, EEARRRBERCHEED YA 7 rfERERZEI LI DT, 1, 3, S HEELEKE
iz,

d. EXIEHTOER

PGA Bz pHHSRIE O L B2, 0.01 £70120.1% 23 L5 iU s %
To7. LLLL ERROFETRBLULERZ 4mm O v 4 ¥ 78 disc % pH {87 ESE
FHESEMO R RIBICERE LT, 25°C T 6 HREEEL, v A 8 7 H T S OWER £ REEH
DD E (a* fE, b* ) 2RELL. 28, BONECEL TRtz (A4AER
T, CP6-303D B LU E /A8, CR-200, HIGEEM 2cm) BHW R, &, B
BicEr O EEERAEL, SpHEREDY 4 ¥ rHETCNT 2 BELRE L.

e, BEKRTHER
VA THEAPRECEEL, BAKFRELFEEL T2 IELR L REREM 2IRY L
i, WEOYIMARDHEICHEAREEEEL, d AkczoE0zELL.

f. BEROBREDIEFERTALAIER

B —EZHARELRL 3, SEFEEROUMAROBE I OET7 2/ — VT V—
(BPB), Yoz 1L Y—nsY—r (BCG), Ry ¥ v P V-a-F 7 FNT & Vv
(BNA), _aY7 b (BS), 7xv@gh7rve=w A (FAC) 2BEL, Theth
DEHEEREL .

26 LB

Table 6 Chemical indicators.

pH indicators: Starch indicator: Lignin indicator:

1. Alizalin S (AS) 10, Iodine (10) 14, Wiesner’s reagent (WR)
2. Bromocresol green (BCG)
3. Bromophenol blue (BPB}) Sugar indicator: Terpene indicator :
4. Chlorophenol red (CPR) 11. Benedict solution (BS) 15, Ehrlich’s reagent (ER)
5. Congo red (CR)
6. Methyl orange (MO) Resin-pitch indicator : Amino acid indicator:
7. Methyl red (MR) 12, Sudan III (S 1II) 16. Ninhydrin (NI)
8. Benzeneazo-a-

naphthylamine (BNA) Tannin indicator :
9. Lacmoid (LA) 13. Ferric ammonium citrate

(FAC)
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Spawn PLUG
o

JUL.

Fig. 23 Schematic view of a shiitake bed log showing the surface area for stain reaction (A-H in
Fig, 32).
Note: (a): cutting line for stain reaction in succeeding months (Spawn plugs were inoculated in
March.).
23 BERRTOEEJEIRAL

3.1.1,2, JaEvxz/~Ti—EBwWTO#EE

a, EBRCEFEEOMR

EAER (FAEE) SRLIWTO RHAMT0, Vel TBRIRES LU
N —APREHFL B PGA M (4 EBRFE) 2B L7, COHE, 6100, YA
€ 0.5%, SVa—A1L5%WEOLDOEAEL, HFRML CHWR, 28, FEbTHS»
U BPB (BSHUAEE 0.01%) %2IEILTBWE, Z2L7, ER4mm OERE disc %
¥y — L OPRENCERL, 25°C T 10 HESEE L7z, RFEICEE L 7z B TRREE i
EBLIYAZ7EZS 2 EWY, BHoRRHEEEHCAELL., TOHFERLD
BHEEORZDZEE D 2 DEMIO LY, oF, b*, AE* £EE2RD Iz, 28, HEOHE
WEHO T A GEREAHK, No.d) B,

b, BREEEDELZPMREELKTOER

INER (BEH ScmXES 6cm) QFRRIBICERE Lem Q7T & <AKEL, 35K
#9 3 RFIZR BRI B U e, /IMBRZEE AL D LD L, 120°C, 1.2 kg/cm® T 16 534
WHAEEZ L+ Uiz, FiveT, 2L L3 AR, BEEEEsRTFeLT
THET2ABE 0 BBOEAREEENR L 5 —HO/NRZRZAREREM L, 2L T,
B2 O/INEE R AROYMFARIE I BPB (0.1%) #MHEL, ZOEGEMEL .

c, BREEENELBFLATHESR
EEEDEFAMEITHICHE L 121375 RE D CEaZEAL, JUNKERMBIEMPNICR
72 ANE T (A 16 SEAEMSW, EER 80%) T, TEE 2B L /2 M4E (3 A#0)
DVubh®3 1EFFRIZDNT,5 7,98 LU 11 B2 R240L, £ OKOHIC BPB
(0.1%) %WHE LI, 23R T 84 (A~H) 2w, #hFhOEEZHEL L.

d. >4 9 rBEMLIELRETF & L TO®E
FEIWRT 7TRMEERBUCHEL, IFOTI23 R LB Le, Th o BIERAREICLEHE
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VST B RBFEEIOE « b - WRMESME, B, M5, BIURBEEEOY 457
BRERENC A SN TV A ERERESETCH 5,

PGA ¥z BPB % 0.01% %ML 7z, 120°C, 1.2kg/cm? ¢ 15 S04 — b+ 7 v — 7
B, BMEBESEED Y 175 dise (BEE 4 mm) &b iz fmE L7z, 25°'C T 16
HREE U 7o, SR EoZb % JlE L k.

e, FAAREELETE LToRE
INETHOWTERLIXFIREMA, 7XF, 317, 4 Xy TFEH4 I DWW TRE
L7z,

INEARTEERU 7203 2,1, 1,3, WKHEU Tz,

f. o495 EHNEBRRT

Az v o (Schizophyllum commune Fr.), 59 5 % 7 (Coriolus versicolor (L..: Fr.)
Quél), ¥ A 51445 (Inonotus xeranticus (Berk.) Imaz. et Aoshi), Fowoadsy
(Sterewm hivsutwm (Willd.: Fr.) S. T. Gray), t4 a ¥4 (Pycnoporus coccineus (Fr.)
Bond. et Sing.) @ 5fEHL 72, Wb MRS ETTIURT U SRR EERE,

BEEIET BPB iz, BEEBRIETH D Methyl orange+Indigocarmine MO -+I1C,
ZEE pH4. D) TRE L7z, Ak, BERREOREE MO 0.01%+1C0.025% & L, /h
BRTHEGEOT AL, FO2E0OBE L U,

3.1.2, BRBIUEE

¥ 24 2% pH HRESEHIERREMD v 4 & 7 HEIEE & REEILD BEORERE o* (R
BH)E D (A)TEDLL TS, MHODEODENKEVHONEE Lvnrs, @D BCG
BLU@D CPRBEHEEZ >NDL, ThoDEAOE (JE* ) 2K 5 & 60 MLl
w0, VA ZrEHREEROBOGIITORICHN, F2, B8, Ro# o EHCE
kL, BIRTHBCHRINTE . T, @0 BPB, @0 AS, ®® BNA »sHEHAR)
THD, o pH FERIEIZEOENZ I VR TR o0,
BOERNIKRELTY, YA IV HOEFTRKRERBELEEXDLbDIFEL LW,
FIT, £ pHIBREOEALEFT B LT THELRA Uz, K25 kiR e2RT. &R
BMARIMTOY A §rE %5 OEFTERCHT 2EFRETRD LTS, SFHEE 0.1%
Tl BNA, MR, BCG3Zzhei, »RVEWHERRL 2, RS 0.01% TlkE
EERIZ T o 2L, i BNA OAPROEERRTICT Ehholz, LizdioT,
VA YT EREE RS O wHE IR (0.01%) @ BCG % BPB 5 & U CPR T,
BEALEFTROBTHRALNAZVWEEZ NS,

ZIT, EROBERCEERELEELC, 20BN TI2ELORE S ERFL, B
26 (pH #87-38), BLUR 27 BB o/, SR L 2 26025, KREMH & 3EIEER
(FEEEREP) LTEOLIRETE20ERL TS, HR»S, W 2P
BT E B HDIIO@BCG, @®BPB, ®BNA (M Lk, pH iR, BEHS5), @OBS (iR
), QFAC (¥ > = V8R%) TH B I Laih b, S T REMM («* 6.4, b*
f12.5) & 34FIEISR (a* fH12.0, b* i 16.0) LZBOBEHNIEZASNE DD, 0%
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Fig. 24 Color reaction of agar media containing several pH indicators (1-9) presented by color
system values (¢* and &*).
Legend: @ : original color, O color after development of L. edodes colony.
Notes: Numbers are the same as in Table 6. Concentration of solution 2, 3 and 4: 0.01%, 1,5, 6,
7,8 and 9: 0.1%.
B 24 pHIBREOHKEHMTOES

100}

50}

Growth ratio (%)

3 4
w O
T T
W o
Fig. 25 Growth ratio of L. edodes in culture media containing pH indicators.

Legend: [—J: 0.01%, B2 0.1%.
Notes: Numbers are the same as in Table 6. Growth ratio: See footnote of Fig. 15.
25 VA ZYEEFCE LETEBEaREORYE
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Fig. 26 Color reaction of three-year-old bed log by pH indicators (1-9) presented by color system
values (¢* and b*).
Legend: @: fresh uninoculated log, O: three-year-old bed log.
Notes: Numbers are the same as in Table 6, Concentration of solution 1, 2, 3, 4, 8 and 9: 0.1%
solution in 95% ethanol, 5, 6, and 7: 0.1% solution in water.
26 pHIEREOEEAKTOER

b"k
30}
20} 0 Ow_ ©
Covert. @ \E‘;@ {
N0, @
® 0 P
10} ‘g /
@12

Fig. 27 Color reaction of three-year-old bed log by some indicators (10-16) presented by color

system values (¢* and b*).
Legend: @: fresh uninoculated log, O: three-year-old bed log.
Note: Numbers are the same as in Table 6.

B27 BEREOELEATORE

WITHIRCHRIEIC L 2 BREOEL DIZ S0/ E 0,

S & B RERM L 3EIEFTAROERE Y VS (HARGEMER, 1971
THERbLTE, BTOLBYTH S,

Wi O@EE AE* {H2H 28 1WRT, ¥ ¥ = VERED FAC 35 b & <, IR THRRE
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#7T TrENERBTCRLEBEARBLUIHEERRORE
Table 7 Munsell system-values of stained logs.

Indicators Sound log three-year-old bed log
BCG 4GY 6.5/10  (strong yellow-green) 9Y 8.8/12.5 (vivid greenish-yellow)}
BPB 6PB 6.0/5 {deep purplish-blue) 5Y 8.0/13.5 (vivid yellow)
BNA 2Y 8.0/14  (vivid reddish-yellow) 4R 4.5/14 (vivid red)
BS 8YR 4.0/9.5 (deep yellowish-brown) 5Y 7.5/5.5  (dull yellow)
FAC 6PB 1.8/6 {dark purplish-blue) 5Y 7.5/5.5  (dull yellow)
80}

Fig. 28 AE* values between three-year-old bed log and fresh uninoculated log or color change of
agar medium.
Legend: EE#: bed log, [ : agar medium.
Note: Numbers are the same as in Table 6.
17 non stained.
AE*:\/(142*“111*)2"}'(&2*”"(ll*)z"‘l‘([)z*“‘bl*)z
BQ28 1EASKS & UK TR AL BO B RS L REIES o G

BSThad., wihd, FRPEEET LY V=, BNV A 77 BREEEE - T o,
HHsh CAIS, 1961) (HH, 1974), B2 OHREN I 2 BEWCEML, BFEt
(FAC : #fi—f, BS:@ B BEhib0e#E2 o035, pHiER#ED BPB(pH 3.0
~4.6), BCG (pH 3.8~5.1), BNA (pH3.7~5.0) T%, FhFN AE*ENEL B>
TEY, B OETRAEEZERHCLIVHETEZ I L2RBL TS, BREECHD
72RO pHAET (IsHIKAWA, 1967) & BB REOEOEBME LI b LEbN S,
SREEFM & 3EIFIRARTE, bbAA, BEOABHEAGIIES, HIRMIEZLO
K% b BTRE, BAITE 2085(4E* 28 7.5), EHEIC L 2 HHEPLAREGET COREAD
ZEF LY, WEOMBSEE L 2 2 5E&08%», Lnl, BRELEE TS L, 4B
&4 BCG T 36.8, BPB T 47.4, BNA T 44.9, BS ©55.4, FACT69.7 &7 D, JER
DTS LHART, FLAREBEERD, ZOFRARKE X 22 EE T 5,
W>T, BIMEOBERZOEOKRE S 2HEL, BT L>T, HIEREL
BHLDEELBND, Tihibb, TITHEHLMIR 575 MEO RIS IF AN AD
N ESEEE TS, EREOBEICL > TERFPRICHIGT 2 @R sHBEL, h
EHET DL o TS, L bR IERLOBERHETE2THS D,
R TORBR (€ 24) EFARTORR (K26) &2~ B L, METKEZE O
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Fig. 29 Time courses of coloration developed on inoculated bed logs presented by color-system
values (¢* and 5*). .
Note:  The symbols ¢ —0—0O-—( showing color changes of 0—1-—-3->5-year-old bed logs {(other
symbols are same).
Numbers are the same as in Table 6.
& 29 ERAROERMINCED BEOLEH)

BONBZEHENDH S, BiZ, DCPRIZDWT A5 &, LR TOEHOZE L D EARD
Fhoshiz D/hE <, @BPB 8L U®BNA Tit, -7 HATEADHIKE W, 20
HHIZDWTI, IEEREQbOOM (L*E 76, o {10, b*{H : 4, WHKMO) DY
BLUHRELHEE T 5RO BLERERBOEEENEZ N L D,

BEoERE Y, BartzildEo > 5, @BCG, @BPB, ®BNA, @BS, @FAC®
SHEN Y A & T EAROELERTOYEEOHECHHNTHA I eE25ND,

D EHEE, SIRO& SN S BEORRIEICOWT, EFROERSEL I ONTEE
WED & D EAT B2 peMET U, FBREK 29RYT, REMM»S LEIEEKR, &5
i, BLEFIER, BEEEARLBEEIIKELL THLD, WIhoBad b, Ky
1o VEEERERANOBEBTEAOENE LKW I L2507, 3EEPRUEDE
BIZDVBTIE, FBPRDNEkoTn5, FEEEEL THro v 4 F rERMEIE,
JEAARHNC LS 2 & TOHM, T74bb, HEE 1EMCBIT 2 EERESOEL B,
pHIET, #, # =D ELL, 20T L2 BIEREREARIS TEIICERL
TWBEEZLD, HoTC, YA rHOSEE2HET L, ¥ L3 BARIG
DS THEFRCZ DB DL Bbhi,

I ETORNT, 5 (OBCG, ®BPB, ®BNA, @BS, @FAC) DHERENS
Brehd ZeBHsDRot, oD D B, BPB CRHEBRTOZEREOGIZET
Boledt, VAZTERWEIEL, BZ5BEB->TWKRDONT, B% 3 THosHE
MEWCEABL Tvaodz, B0 pH 286.0 05 30 BIRIELL T b D% (ISHIKAWA,
1967) BHEICERLTwa D EEZ o5, BPBIz L2 Bk AR (a35) 231204 T
HBIEDHEDPE LI, BERER->TBRT, AR L2ZQ0BESELEST
HolDTUBORETIE BPB 22 2 & & Ui, 9, ZHEEE & EAEROHEEIC
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Y26 4412 8X

V=8, 04+ 6. 09X

Color difference (AE* values)

0 ' —
0.5 1.0

Dry weight (mg/cm®)

Fig. 30 Relationship between mycelial dry weight and JE™ values.
Legend: ®, ®: L. edodes (@ : inner zone, ®: outer zone), O: A. cylindracea.

B30 Eh e EHEE x O

DWTEEBL 7,

B30 IRT & ) WHEER L JE* (o aoZt, COBEHE-#) & oMIicHEEBY
FBdH b Z eI oI,

Wiz, b BEOEMLEL 2o I RERM > & 1 HFIZLARE TOMIC D W TEHIICR
L7, B, WY FODHENAS /MEREIRD L, EROEZEARD 1 FEMO
BOLEEBEEHL LD £ Uiz, 20K, BPBOBETH 2 b* HOLLEHIE L UTHE
Lz,

FEREM 3L WRET, AR ONIEERZOBODEDELL TN, Z0
ZAL—E DA E R S FLEEH/AS », Zheili> T, BPB TCEGQE ¥ b DR b*
D2~6 KA Y P FOLREL, FEBUERRICE 572 27 BRI b* {Hid 27 W EEL 2.

t-C, BPBTOEMBI & - T, KM S ERIEREARADOBITRE: b* fEORM
ELTC, MERCIBBTE A Z LaRany, b HOMIMEHRIC Lo R Ty, BHEGIZ
FRTEIICEAAN LI 2> T 0T, WIRTIEIZHRINTLETH 5.,

HBOBENE B BEBLERREDWT, Baz8ad. EREETLEd>, 58
QABE)-TH WAA)—9F8 (6 4A)—> 118 (84 H) LEEAKSELIZONT,
b* fEDSHIML, ZO¥MIMEREABRC D s, bbb 3 A, HERHMICL-T, b
EOBEIMZ—E & E XY, BERAMTLERAAOBRENHID CE > T 328, AIRNZ
MANCEEE L5 TRED LD TR EP o, BRTREADO—FIERT, 1-2-3
— 4 LRRIEABORBIMCEES EREARRD Y A & 7 BROEE, D% D IF/EROMERII%
BPB iz & 2 EBERE OSSO AL, BOREISHIIBITT L Z L8905,



40

b*
30+
28 |
oY
26| 4
T
99 024
20 |- 15
23
o 27
18+ oOel
#
6} “e’e ©°
14} 3 12 Ol
o °N\e®
12f °
10}
6570 12
6 P (ig
4t Le
z o
3
O i O\ L 1
10 20 30 4
2t ) ¢

Fig. 31 Time courses of coloration developed on inoculated small bed logs presented by color-
system values (¢* and b*).
Note: Numbers indicate incubation period (days).
Legend: O: stained by BPB, @ : non stained.
B 31 ByEhncsE S BaogEt MERTOENBER

INERB L UVRBEREBOREBERE» S, BPBIZ L2 2OKIGH, ¥4 5 7VEROHE
EEEZHDLOOFNE—FERTHZ I EBHELI TR o,

VA Y rEEMEERT L LTRBRUERE2R S IWRT, L (H5&), ¢ (FRaH),
b* (#A), AE* (IFO 7123 fRiz & 2 REHIB ORI L D) TRLTWw 5,

FREOMGER L2BRD0EREBLALALGRT, TRTOEMBEAKERL T, JE*
fED52.9~5.8 LANEWEIZRD, VA4 VEORBICL 2EBZEAIEEAERDIR
WZEBHS PR o, #oT, BRI IIEAEEEOHEIVTNOMERETD
WMATEDELEZTINEITH S,

ERAROBEERRT L LcHE, RIBEHREERT IR, ZXF, 247, X7
S, A XY FEBIT, EF, BEA%2TL, BPBEZEEARIETE,»OHMAELTI L
Dotz 27T, 4 XY FTHEOEIKE LD, FREFOD DO@IEH>IEW
B, BEROpHET2E@ICLVMHCRLTWE D EEDbNS,

a* EOELFOTFROME Y 10 IR THRAC DT, BsPin Engoi,
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Fig. 32 Field test on coloration of one-year-old bed logs stained by BPB and presented by color-
system values b* (degree of yellowishness).
Note: A-H: Refer to Fig. 23.
Legend: @ : May, ®: July, ©: September, C: November,
B 32 BESINCHE D BEOEL (SRR TOHNRER

#8 BEMOYA Y TRROEEIED T OET 2/ — VTN —FHERBBORE
Table 8 Color reaction of agar media containing 0.01% bromophenol blue after
L. edodes mycelium spreaded (incubated for 16 days at 25°C.).

. Lm a* [)* AE*(")
Original color 34.5 83.7 457 120.4
Strain of
L. edodes
IFO 7123 78.5 6.0 35.1 0
Ohyama 82.4 3.4 38.3 3.2
M-701 82.8 5.2 38.9 5.8
M-465 81.2 5.4 34.1 2.9
Taiwan 81.2 7.7 37.5 4.0
Se-1 78.7 8.0 37.2 2.9
Sa-1 79.4 10.3 37.8 5.2
Y-2 79.6 6.9 38.2 3.4

(@): & E* values are difference between several strain and IFO 7123.

Y L BB EBOMBERLIzONHE M TH 5, 20 BHE CREBECQT I M
(%) OR/BLBMS A 6N5, b HOBIMEHMAO pHETE2ERL Tw2 LEbh
5985, pHIETORRIZIEF KA TOERBOERSE~E2Z NS, V157 H
RPEIEL T BOBEENAEER I L MRS OMEERTH S, WL > TE0E
WiEH B P, —F b HMET L, 30~40 HERE» SHU LR L TS 2EHAN AN, &
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Fig. 33  Color reaction of bed logs by bromophenol blue.
Legend : A: Quercus acutissima, B: Q. serrata, C: Q. mongolica, D: Carpinus Ischonoskii.
H33 BEMcBYLYuEY 2/ —VT—DEMB

..mﬁ/%;
O, 80

Tirme tdays)

b* N

Fig. 34 Time courses of coloration developed on inoculated bed logs.
Legend: O: Quercus acutissima, @ ;. Q. servata, o : Q. mongolica, o : Carpinus ischonoskii.
B34 A5 riRBECHS BROEL

72RO pH O REZBMLTHw2 DL Ebh 3,

ERABEE L2 BROERZIILAYZONT, BRI/ 7 7HBICBBL A TY
2H0H, FrArIhs 4R ON TV S Es» S anE, BPBEZGREASER R Z
MY,

BTFAPELT, Y42y EHORBARIGERB L. ChETBPB RV A ¥ T H%
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DOYHERE % IERE, BB s 2o micl, LrbEERECHEL2 tbTE
BiThsd I ERRUT, 728, FROBNCOREERE X THIEE, EITRNEEIC L -
THERSNTOAHAREL A ohb, 22T, EWH» oML L, pH fERESHEE
KGN B 1 2 BE A VIEAER COBMOBOEL, &6 /MERCB 3 BEREER
OHEBF R L LBEEMUELL, ChoDBBRED v 1 8 7 o ARMEFMEER I
LB ORORIC L 5 KAOTEEMIC DL THRE L7, 29 WIREMIC B 24
FaRT, HAEEER OO Gk BPB BIIK T%, MO+ICiRMKX TH ThH 5. BPB
EFRHWAZECLD, EREETOSMAEOELTHMOEERE P RE 2RI
ERTER, Thbb, Y487, #1755y, b4 0y rdEnEitcEb st
R, RLbugy, F454 557, FynadrizFe ALEnEshizy, BiERE
SREHEI X b2 o C BPB O EETH 5 pH 3.0~4. 3 Bl pH 23E T L2 0w
L, HEE pH4.6~5.2 L ETHE L 2WMITTnE D ELEbNS, I TOERR
TBPB#Hwd I iz, HEREMTOEREERCBI2GOELTYA I 7 LA
reudy, 4545y, Fvoayr L 2RRLEL Z EBHES MR

52, BPB TCRAFRETH oA 77, AVIFY, bA4uyrsBagsFERE
LT, BPB Z0 MR RIEICLE~, ZEES L D HBRBARRELZRY ETe, 22T
FZEELA pH 4.1 0 MO+IC % fviz, BREER & 25 pH 0z tics» T pH4.1
ETHIESHBER OO B TH 2 HO £ £ T, 4.1HiHdH 2 IZBT ThiE, Hosil
%, PGA BEMIARDEIZIE WK 2 2 LIRS NS, K90 S S » Ak & D WREHERE
BERWBILRZLYD, YAFTEAVSIY, A 0drRRILESL 2 LS o,
FERIEMTORE» S BPB B LU MO+IC 2T 2 L2k b, ¥4 57 e ioHHE
PREMOBOEMC X VHRBICHELRES Z e » ko (BHS),

W, INBEAREROTEBOREARR X DIEWREBTEARBR 2T 72, HRER 10105
T, FERESM TR BREERERIC IR RS IML T8 &, BAEEEROEGEDZEE A
Te Dk, IMERTREAEERICIEREREE L b Th 55, WiE L bIZZHEE
MTHB, 7278, FEREMCBY 2 20ICHR, BEBPLPHIPTH o7, MZDOHOD
DT LD FWBINTHB SO LBbh, pH fERELHEE T 20, WE LR 2 L8

R ¥4 rEHORREMTORE
Table 9 Color reaction of agar media containing some indicators after
several basidiomycetes developed (incubated for 8 days at 25°C.).

Bromophenol blue®™ Methyl orange -+ Indigocarmine®™

L* a* b* AdE* Color L* a* b* 4dE*  Color
Control 30.0 88.7 -—35.1 Purple 35.5 47.9 —33.9 Blue
Lentinus edodes 63.7 23.9 24.5 94.3 Yellow 38.2 45.1 —33.9 3.9 Blue
Schizophyllum 3.9 73.1 —33.8 17.1 Purple 44.3 36.1 —22.7 18.5 Blue

commune
Coriolus versicolor 84.7 1.3 28.9 121.4 Yellow 71.5 11.7 14.3 70.2 Gray

Inonotus xeranticus 32.8 53.2 —16.5 40.2 FuPSh 37,3 475 —18.7 15.3 Blue
Stereum. hivsutum 36.7 64.8 ~22.1 28.0 Purple 73.1 17.8 16.4 69.6 Gray
Phenoporus coccineus 76.4 7.8 30.9 114.3 Yellow 72.2 16.6 10.2 65.4 Gray

(2):0.01% per medium,.
(v):0.025% per medium,
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DO EEL B,
Pk, ¥4 878 MORMEFHEEEIC L 2RH2XHT 570K pHIERETH 5
BPB % & (e MO+IC 52 b THEITH 5 2 & B 52T Lk,

3.2, REHRMHE
B T b — B & Tk R R & D R RER A A (CO,) 2 L T
WA,

INET, BREOARMBEFTE % B CREGRBRT O 5, MM O CO, iy z
DEFHE LM BELHERLED—D I SN T &7 (SMrTH, 1967) (TooLE, 1975)
(Boppy, 1983 a),

LITH, YAITH, YIE¥FY S rEERD BT, CO, i & B E R OB
RERDI, 61, ¥4 rRFTFR (CO ) # EORBET > TwariconT
WETL, OaFiE, BE BEOECICE S VA5 7EO CO, i bz flE Lz,
Ik ->T, CO, UHAMPEABEEDORRLE L 0/2 0L »EBEL 7.

3.2.1. REF &
L2, # R B
VAT M-465 (FRMERME), VI ¥~V W L SUNRERMCFEEERER

3.2.1.2, EXHFMHTO®RE

3.1.L.2.a, KHLT, Yr¥ 4 EBBHWES L U7V a2 — A PS5 PGA Hith
(4 BBS) 2R L7, ThCEREBEL 2 4 EEOBME (4, BEEsRL->Tn5)
OFFEEEJEL ., Thbb, BHKO2RY M (ER 12cnXES 18cm) O
KEEEELY vy — VOB RN - TAN, 2000 ml/min OFWETER LT L D DRIMREA
A SIAREY R/ E RS IRBRIERTE, ASSA 1610) % Muv TR S 1
5 CO, BPE Lz, 2B, QIERI -V =27 A T—ERE R - IR FaE R L

1 A rEFROBEARTOER
Table 10 Color reaction of cross-sectional areas of small bed logs after several
basidiomycetes developed (coloration of some indicators spraying
after incubated for 16 days at 25°C in Fig. 14).

No spraying Bromophenol blue®™  Methyl orange + Indigocarmine'™

Lentinus edodes Y%I}?i‘;’gm géﬁt;% Green
Schizophyllum commune i Blue Green
Corlolus versicolor 7 }I,Béﬁlos'v}& G;gﬁgish
Inonotus xeranticus i Blue Green
P Greenish
Steveum hirsutum " Bh.le ellow
Pycnoporus coccineus ” féﬁgs\}; ;gﬁgif,h

(@):0.2g/¢.
(b):0.5g/ 2.
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TBW,
-5, BBV S & s Bk TR L, IG3 I AT 4 M - T AL, 105°C
T 16 BRIEZME L, B 0MEEEE PR D 7:,

3.2.1.3. A s riERMTORE
200 ml F=M 7 5 A 2 FRE BB O % A, BE25Cw@EL, 3.2.1.2. &
W COy JhUH i 2 WE L /e,

3.2.1.4, /PEKRTOMKE

—BORWIETIHELFBEEINTHE XX, a53, 3 X5, AXyFO4BEERD
P, SEEO/ME (EREG3emXES 6em) 23BN EEL 7,

HHERD h IR ERE 1om DR EEFLL, KB, 110°C, 0.7 kg/cm? T 60 534 —
b2 V=T BT CBS LT, VA Y SRR EIT AL, 2.1, 1.3, O/NMER
SRR ICHE U CIA DA TRESE L 72, 35881 25°C C 5~40 AT, BB AKOR R 2 4
BRED /IMEAR & TR L 72,

FRE RS O /MER PRI 2 2w L, BRI 2DV, Zhek s st
DED L THET 8 FORBLE%E 200 ml BEH 7 7 X 21 AN, 3,2, 1,2, L EREDOIRIE
T CO, Bt e L e,

3.2.2, HRBLIUEE
R TCORBREH IS WWRT, Y4778, V¥V yrife b isn s Co,
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Fig. 35 Relationship between mycelial dry weight and carbon dioxide evolution (at 25°C).

Legend: @: L. edodes, O A. cvlindracea.

Note: Carbon dioxide evolution (mg/dm?/hr) R:'S—%(;{;;;%Z

a: CO, concentration {ppm) in atmosphere, b: CO, concentration (ppm) in respiration
chamber, {: temperature ('C), V : current speed {2000 ml/min), A : surface area of the test
medium {4 8 cm).

B35 [RERA AT & BRSO HHBY
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A & A EE : OB LR OMHEBBER (»=0.99) 2353 I LML MR 0T,
R OMEBEZERT L LHS ORI RT &5 KHEEOEINC DT CO, B
(ppm) PMEAL, WHE OB THBEIMREL 0.997 O —XERHN2E S,

LizhioT, 2 ZTHOIEE L FE L i DIEHIC Y 4 ¥ 78O CO, ftii 23l
ETEBZ eI T, 2T, BBORBRERBEOZETHEDT:,

Wiz, BELZRTFE UCHEY A & 7 #E 30 Ho CO, BHimEMRET Uz, 37 wRd
E2, £C T CO, HHiIZ 0 2o THBY, YA VENRELALBHL ThuiEnT
EERLTWS, BEOLACH-T, 15°C T CO, MHEIZBBICHML 7243, 2hBL
LT INER 0 B eip iz D, 25°C CREMED 274.0 pg/g/hr ZR U1, & HWREE
EFTw L E, LEWRIETL, 30°C T 240.4 ug/g/hr Lz o7z,

BARERE L BEOMBRIE 22~26C PR LERTHI L ENTRIH(ARED I Y
F—, 1978) #Eb¥EL DL L, RV, 5CHBTRLEROBENEFH LD, R
TEFI & 3 CO, RN LS B2 bDEEZ N5,

FEAMEEEFE LTRB L EREE B EET. 2 XF>aF5>3 X+ 9>4 XY
FOMEERD, 7 XXV A § 7rEREPERL SR CO, HE & -7z, K 37

Yo -3 17+1. 28X
r=0. 9965

10 20 30
Number of spawn plugs

Carbon dioxide evolution {ppm)

Fig. 36 Relationship between the number of spawn plugs of L. edodes and carbon dioxide evolution
(at 25°C).
®36 45 rHBAORERATL ULBRO RS A R
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Fig. 37 Effect of temperature on the respiration of L. edodes (30 spawn plugs, M~465.).
37 RERET L URBAORE S AN &
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Fig. 38 Relationship between bed log species and respiration {size of bed log is 3% 7 cm, and strain
of L. edodes is M~-465.).

Legend: O: Quercus acutissima, ©: Q. servata, »: Q. mongolica, & : Carpinus tschonoskii.
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Fig. 39 Relationship between mycelial dry weight and whiteness.

Legend: @: L. edodes, C: A. ¢ylindracea.
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o TRBBICB LI TEECOWTHRE L CKES, 19851).

4.1, EARBETOBRREEES SUFRGRLER

4.1.1, BB F &

L0, R OB

YAy E RO L D M-121 (KR, M-701 (R, M-465 (@b o
3 mmﬂfé‘ﬁg}ﬂbfi.

41,12, #HEENX

SAFT, AFT, XX, TINY, VTIVA, RTAVABIVY T/ FO T
B, 3 AT RUKIEK 30 4, MMKFEEIBEEA T 1979 45 10 B 30 B, ML %
BCBE2HI15H, 1.2mZETD, RKOFES~Uem O bDEAWR, ZOMO LD
B IRA S HEFEORIPREE T 1982 £E 11 A 5 HR#E, E 5 1.2 m ICKYI D, RO 6~15cm
DHDEHNT,

4.1.1.3. BNy

=YYV, A¥, BYY, /3, SVTFERSEY(L), 7oy T iz A (CGF)
O 6FEEED FiF:. =Yy, AF, BYY, 77 200 TRk Lo,
BIATULEE 1% FEE L /2. Lid 1% DAY, CGRI3 T 2000 ppm @ % O % 10 7R
L7z,

41140 RIS T E

a, BEERHBALCLZLD

B L 7B O B HER U CRIMI OGS RIRETH D, Lo b HEORARK L
B0 R T OB ERE RSB LIS nAKRE LT, BiEMERWRETEETL
SHEZEL (H40) (KB, 1984 a),

Wooden Spawn plug.
% impregnated with a pure
culture of L. edodes

e Sapwood

20mm
- Cotton piece
containing an additive

PR

9mm

Fig. 40 The method of nutrient introduction into the bed log.
Notes: Holes are made with a drill. A cotton piece containing a nutrient is placed at the bottom
of the hole ; then a spawn plug is hammered into the hole.
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{, ZOHOBEANRA SN, Zav I ®A, SV TBEERAEY (S, 1984) #
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FHDEHE £ X FBL Tz,
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LU 76% CO, A 2, BHHFP ORI LD ¥4 2 rEROE»E L EHEb
ENbDOEEbR 3, BERIT5 L, 3.2, THONER L EREC, —& CO, it
BETUHUCLRE L, B3P {50 BIEO S T NBRIZ N, #
50-60 %P E < o T b Z E WS hiciz o7z,

B 43 121 72KRD CO, it 2w 9, CO, fHidtid 3.2, THIELIc LD w4 2 rEik
BENEMOERERBLETH L0, MY (AFFEH) 2BETZILiCL>T¥A S
T HGROSEBMCEE b S R 2 ERBEBICR LTV B, 038, 300 BERRIMEER L, 3
BREDELNELSE->TWE, TRHEFEREOBDERCH27-0E2 5NBH, I

Cont.

1
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4

5

6 I g

50 100 TR 100

Mycelial growth degree (%) Mycelial growth degree (%)
Cross«sectional_ areas of Surface area of the bed logs on
the bed logs the bark-peeled portions

Fig. 41 Degree of mycelial growth of L. edodes on the Quercus mongolica bed logs containing some
additives {(on the 200th day after inoculation.).

Notes: Additives No. 1-5 are hot water extracts of several materials and No. 6 is a water solution.
1: carrot, 2: welsh onion, 3: bean sprout, 4 : bamboo shoot, 5: chlorella, 6: lignin carbo-
hydrate complex sulfonate.

Mycelial growth degree is shown with respect to the maturation area.

Legend: Four degrees of maturation by coloration of bromophenol blue spraying.
[0 vivid yellow (b* values>20), 53 dull yellow (20> b* values>10), ¢
yellow (10> b* values>>5), EEE: purplish blue (b* values<(5).

b* values: Degree of yellowishness measured by colorimeter after spraying with 0.1%
bromophenol blue.
Bl 4l ERRAEND 2 BE L IBDO Y 1 ¥ kBT

purplish
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Fig. 42 Respiration of bed logs added several nutrients. (Bed log species is Q. acufissima, and strain
of L. edodes is M-465.).
Legend: ©: bean sprout, & : carrot, ®: control.
B 42 WIS Lo MERy» S & 1L 5 R A S

|
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(Jul.)  {(Oct.) (Feb.) (May) (Aug) (Dec.)

Time after inoculation {days)

CO, released from bed logs (mg/dm’/hr)
S o DN W A Oy =

Fig. 43 Time courses of CO; emissions from the bed logs to which nutrients were added in the
inoculation stage.
Legend: O: hot water extract of welsh onion, ® : control.
43 HIEES U2 IEEARkm o B & s I A BoBRRZE

BEARTRSNI LD d s EFEHCLBCBESLIBE» b LAV,

Wiz, 6B D TR SR (BIEMIEAR) 2T o BRER 4 Ry, =
F3v4 (K44 DE) PADIE L AL OB CHERR»S LT, YNROE»S LT
LR ZIUERIE L, I THERIMYOBESED NIz, &, I ERET 5L,
FEED 2R L - B OB ROWIHEIENE S, Z D7D WEFHICHT 2 #1088 L
(L.3.), FHOEAZ/DMSMZ N5 & FIAL TEEEBAL 223, By, 20
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0 |
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Cross~sectional areas of the bed logs Surface areas of the bed logs

on the bark-peeled portions

Fig. 44 Mycelial growth degree of several species of bed logs containing welsh onion extract.
Note: A: Quercus serraia, B Q. acutissima, C: Castanopsis cuspidata, D: Q. glauca, E: Pasania
edulis, ¥ . Persea thunbergii.
Legend: [0 hot water extract of welsh onion, B2 : control, Z7: foreign fungi,
[: non-invasion.
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5, VAT TERRCBT AW AEE & FEEFRERIC OV T2 D ERN R HEERR
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Wi, BEDOEARZEREARC OO TTFREREOHEMCERIM 25 L, ZOTFEER
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Fig. 45 Total yield of fruit bodies on the bed logs containing several additives (during five years in
the bed log laying yard.).
Note: The initial numbers on the abscissa indicate years after spawn inoculation and the letters
S or A indicate spring or autumn.
Legend: —@— : inserted cotton pieces containing the several additives under spawn plugs, 1-6: Refer
to the notes of Fig. 41, -0~ control.
B 45 1ERRANIRMY EE L B0 Y 4 7 FRpSRER G E£MORE

BRI 46 R T & 5w, #5543 BRMRRERKE X -, FHF, SENAONE DL DH
595, 8, 14, 20 » BB EREBICERN B SN o Twab, SR B E TORNE
ERshBEBTcE WIS cBbn s,

BT, BEROERERT L LU TKR HIRMOBE 25 18 4 BORS CTRE L
foo AT WCRT &5 BB CORERMBESIKE L, 2EERRTEIRO L 512
5% 18 2 BREL T B 72D 0RIENA ST, 4, 6 EIEFRTERYRELL BN, B
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Fig. 46 Effect of rice bran-paste introduction on the fruit body production of two-year-old bed logs.
Note: Holes (¢ 9 mm) were drilled in which to insert rice bran-paste into the bed logs.
Legend: [__J: 15 ml/log (8 holes), [=51: 40 ml/log (20 holes), : 85 ml/log(44 holes),
&2 control.
(46 2 HIEFLARADKR Ht— A M RIS FREEFEEIC S 3R B

200}

<

Number of fruit bodies (per 0.1m*)
b=
<
:

Age of bed logs (years)

Fig. 47 Effect of rice bran-paste introduction on the fruit body production of bed logs of different
ages.
Note: Holes (¢ 9 mm) were drilled in which to insert rice bran-paste into the bed logs. The number
of holes was 20 ; 40 m! of additives was added to each log.
Legend: (TJ: rice bran-paste added, £ control.
R 47 BEROELARICER A=A BHENL B0 FRESER

W, EIEROERD A, FREFEERMET L TW S 6 FLIF AR DO THBER D 178%
B IEENA SN ERERCET 5,

B, WL LT, RXADEPAVREF Y AF LN a—X (CMC), BEE L
DR, 3EELERCOWTEHANGRET >, BREER1LWWRT, CMCOEEMNEL
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1981), AKRT > ¥ v VL T, MoK & B EE B JIZTEBukERY



JURIER 61, 1989 57

#11  3EEFERAOWMNE S H
FRMSEAEI B T
Table 11 Effect of several additives on the fruit
body production of three-year-old bed

logs.
Additives Control
Rice bran  Carboxy methyl  Lyophilized
cellulose tofu
171 310 107 158

(a): Number of fruit bodies per 0.1m® of bed logs
during the two months after treatment.
See Fig. 40 for the method of introduction.
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c. R E
TERRREAS 4. 1 L d.a. ww & D, FEEVERE & FIRRC RN £ 55 U e,

d. F7-%
FUNRSFE B IS ETE M O BB, 2 & 17 SE4S 2L, BT 5 U CHDEERK 80%
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e, [EFEKREXR
SERIFIIR (B RBEREL T 5 2 ELAE 3 ERIDO & D).
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WL, BAMME L) FREFBEEFRL, BRELLTFREOBEC DV TREI L.

a, #ERE
V4 ¥ rE L HEROREE M-465 (FEEREE).
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1
]
i
¥
1
1

Fig. 48 Parts for measuring the shape of Lentinus edodes fruit body.
Note: a: pileus diameter, 4 : pileus thickness, ¢ : stipe length, d : stipe diameter.
B148 4 & r FEREDBE I DT OHERAL
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c. Hinpins
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FREGEORWEZ Y1 8 7 OBELEU L, BEBBNEO /DB & DR THRX
L, BEOHERE - B, BHORS « KEBIUEEREZAE L, Z2LT, YFEeY
% o Cld GRUEN (1983) O 28 C LUBEOFHIICETFTO TR 2 {To%, D& D,
Fe UM PRI FE s BN DTHREVHONE, NEVHLOETHD,
ZDEBENIYFORERZLOFFH LTI T 2 &, BESKELZDEHREND S,
22T, A—yr—vrbRELFRELRSZIFCAESN, 1, 2, 3, ~HFEZEDW
o, BFLT, ZOEE (5>7) WEISTTBEOLB LT 7.

4,2,2, WBRBLUEE

SEIFVAB BT, PSR, RNR» 582, 1Kb7:0 3.2 HoBETT
KRB, BEOERCIZEINMREOREITEREcRN L D 57253 (K 49), BEDE
SRMEME OV REDHOWE AL TR EABR Sz (50).

VAZ T OBECEL TR, TCRYA Y rEEROERERFE LEREE2T>Tn
5. FORR, ERAROERBHFEOE CERNOKERFRR EBbh, FELTL
L TEREOIBENENTE Y, DBRELAREROET I > CTFREEBENNEGET 2 2
EEBELSMIZLTVS (RES, 1985a), I & THRMIOBEIT X B2 KA D HaR5:
B EL, FEREBEO/NMERBE 26N I N TRTE D, R OrERE
BT Z2VWABEOHRTY, LVDUEHAOESICAE{HFEL T HREIERKE
FURGE, v A ¥ r OWREEREE T 2ETD S 5 CHEDE S IR CEE L A» 5
RT, #EROV A7 r BB TR S PE R FEO—D2 e LTHET S e T
EBI LMo,

Bz B LR EREEML TR LU 2 8ER R REL T FEEBED
WERKRER 12 RS, 3EE, 4EEFKECBT 2 FREQ/NEEEANPR L,
BWE IR EZ -6 LTWE EEZLNS, AHHOES, FEEO/NERIZR



60

Frequency (%)
oo
=

o2 e 8 10 12

Pileus diameter (cm)
Fig. 49 Change of pileus diameter by the nutrition in natural generation.
Legend : —@—: addition of welsh onion extract, O~ : no addition.
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Fig. 50 Change of pileus thickness by the nutrition in natural generation.
Legend : —@—: addition of welsh onion extract, ~O-: no addition.

BA50 IO ESFREO RIS 2 5 HH (BRFEE)

#12 ¥ A ¥ OMEIFE TORIMSFEBISE I 8 L1378
Table 12 Change of shapes of fruit bodies by the nutrition in forced

generation,
Spawn plug®™ made of plaster
Addition of nutrition® No addition
Generation time 1 2 3 4 1 2 3 4

pileus diameter (cm) 3.94 3.67 4.18 3.70 3.38 3.67 3.75 3.61
pileus thickness (cm) 0.75 0.67 0.72 0.56 0.58 0.66 0.75 0.74
Stipe length (cm) 3.50 3.63 3.42 3.3¢ 2.57 3.21 2.96 2.87
Stipe diameter {cm) 0.62 0.94 0.95 0.97 0.65 1.02 0.99 1.01

Raw weight (g) 6.50 6.84 8.80 9.22 4.56 6.57 6.87 6.64
Dry weight (g) 0.90 1.25 1.26 1.66 0.8 1.17 1.10 0.98
Number of Fruit body 50 14 17 3 35 11 11 7

(2): Spawn plug : a piece growing L. edodes mycelia.
(b} : Nutrition : hot water extract of welsh onion.
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Shy, LLUAEE, ENELCKEAoTWn5, 7072, FEEMBDEROMIMIAE -
TR D72 {12 5 T B T2 DL O FEENFS 2R ER U ITEEENEZ 55,

KX FF =Y T 7D THHER S & FRARSE OHE 2B L.,

T2 U THEL OFREE 2L 286, Y iR 20 il (8]
51), 2 EEFRETIMNULSEA LK, ZREERORES, HROBERE LD bBHHEOE S S
B ot ThosoERRMORIMIOSE T Ao E Z s, 1HEDHR
A L o THHIBRG DA Uicie i, WEO/NUESB I s/zbDeEL6ND,

E72, VIMIORIRERS 72 DEROE S 2RI - TRIBK & iy 2 &, Wiz
B 5 LI FOSHEADIE L Je o Tz (] 52), R CHRERA T ERRIREHWIEEVLEEZ
5NZDT, WIERE LI ABSBENEN, Lad, MREX T 2 BERENE o/
CRshwoistL, RS CRBEC 2EERESASNE ZELOFEITH,
AT OEIZHS »TH 5,
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Fig. 51 Shape of A. ¢ylindracea fruit bodies growing on the medium containing bean sprout extract,
Legend : —@—: first crop, O~ : second crop.
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Fig. 52 Effect of some nutrients on the shape of 4. ¢ylindracea fruit bodies,
Legend: —@—: first crop, ~@- : second crop (bean sprout), —=: first crop, - : second crop
(welsh onion), —O— first crop (control).

52 YrFvvsyrPREOHBHICE IETRIORE

4.3, % & ®

VA Y TR RS T 556, FEERE L ERcRS (RBREAR) 750
PR SBFRBPF TR LMk o7, IS LY, THOEEIZDWT
BIAROVIMEESES, EHEAOERIBEARL . UEROTOIXF FEIERTOF
EUFERRTL VDT RWERDIELZARTEL WIS AL Sh, &5 KIEER—~RORK
SETOHY S ICHREMBI LT, LT, SEBEFROBETHEL T 2157
FREOHEBHRIMMEEOMRERZT, ERTwrHEAERD L, £, YF¥F=Yy
TEHTORFICBWTY, Ho5nU LN ERIMg 2 RE L T, FBEYT2FRE
OWERC, BROBEHMML T30S EREE.

22T, WRLLEKAWEROEMIZ TRy BRIEFRHRERLLY, L0bIAF
BB L OEIREET 5 Z NS MR o 7z,

SERUEEROBE TN E M2 THEIREA ST, TORETRE LS, HKkID
BB E2EEL, ERROKRT Yy 2@, KROBREREZ S 2 LA TRERE
PEHET B Z L NS0T,

PEXY, v4 7 rRETIEREE (M) OBVEIEARERARYT 2 2 LgREA—
ROFREFEREINC & > TRYITH D, MHEEEMEORINYES, SSRIZERTOR
KEDEIBENTH 5 Z L BPE SIS T,

5. FFRARDCA 5 rALETEECHE

VA TBECB LT, MR L BRRIZ SRR OB E BT 20E, EROWIH
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HIEERMREL, FHSBE2AESA SN, 851, BEO AT MBI 25058
o ohiz 41).

KREDAIEEHTIT 5 BRI EL I BV T I R A 43 I AR I e T, & s
REGETFELTET 2 I EMNTE L, BRI 2ERE T2 L, BROEE:
B, ULy b FRENEOMMCESED T UD HRE2EL (2.2.).

INET, Y47 7rRIETOTEMY L UTBREEORRY, BB o dvikibyicss
HUBB L TELs, Wihd RIFEERERLERDRERINMM L EZ sz, 7hTH,
FFRHPELARB L CEHROTNOBEETL b o iR % HE T,

KAMOFH IR X D MEMO BRI BB TRAEM L LTABEsh T Y, #
HEOEHENWLURFZSR2AEL I ERMONTWS, SERESH 2T e LT
W EE Y B mE e Uik, ME, B 2@EEpE L Lo /) v ¥
/> (AMEYAMA el al., 1985), BB L T A5 = (IMPENS, 1971) »5RaENT
W, i, EFEOEFREYMEHLELTY =y (RS, 1983), /SN 7B
(ZADRAZIL, 1974) (FE¥E o, 1984), ¥ > KHHEFEYWH L LU T c-AMP (EH 5,
1974), B o7 7 — CHES S-PIET 5, 1980) (KT, 1985), ¥ 7o ¥ F (Kawal,
1983) (&, 1986), LEEE (WE, 1986), 7ah o4 FE (BEEHS, 1979), |EE
FHEOMEYE (EGER, 1968) (URAYAMA, 1969) &EnZFohnTwa, ¥/, HFEED
FEEERCHE T 2BRATORESEHASN TS ek s, 1971) 5K, 1979) (8
A, 1980). UL, RAWOFH L HFEES, Y1 7 7EHOEF L OBERIZOWTOR
EHE A s N,

ZITR, YA TROEES L UFRES LK LA REFIMME L TEL SN D 2
FRHZID B, SB SN TO3EFEERSC OO THREET o (RE, 1988),

5.1, BEES LURE
5.1.1. ERF &

5. 1.1, f# B OB
¥4 75 IFO 7123,

5.1.1.2. RFRToHRE

HIRO # F O ¥R 2R U, 48 100 g WK 1 o¥lE Tz 1 EREvkHhE
L, FA—ET3EL oMY ) %87,

&7z, W OBIIASIEE 2N HEE T pH 2.0 05, 1200C, 1.2 kg/cm? T 5 43
fTote, TA Y SREIRKERES VY A TpH 11.0 KFEE L, RAEHTITo 7.

5.1.1.3. £ ¥R B

a, B

FEARM & L TF 13 O I Henneberg % vy, MBS U TEEK 1.5% 2 MZ 7,
KIIEHI TR 7 F AR S AE 5% & 7 D & O RNz, MEK i Henneberg #%
% B L 7 AR,
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# 13 AEMFERI L AR

Table 13 Composition of basal medium used in the bioassy experiments.

I I (Henneberg)

Glucose 258 Glucose 50.08
NHH.PO, 1.0 KNO,; 2.0
KH,PO, 0.3 NH,H,PO, 2.0
K,HPO, 0.2 KH,PO, 1.0
MgSO,7H,0 0.25 MgS0,+7TH,0 0.5
CaCl, 0.05 CaCl, 0.1
Mineral solution® 0.5ml Distilled water 1000 ml
Vitamin solution®™ 2.5ml

Distilled water 1000 ml

(a): Minerals (per 100 ml distilled H.O) consisted of FeSQ,+7H,0, 0.1g; MnSO,*

H.0, 0.01g.

(b): Vitamins (per 100 ml distilled H,0) consisted of thiamine*HCl, 60 mg;
pyridoxine HC1, 5 mg ; DL-calcium pantothenate, 5 mg ; nicotinic acid, 5 mg;
p-aminobenzoic acid, 5 mg ;folic acid, 2.5 mg;riboflavin, 2.5 mg;thioctic
acid, 2.5 mg ;biotin, 1 mg; vitamin By, 0.25 mg.

b. EtERYEER

WM E 723U B 28 e L, THE2ERZES5mm O AHICEHER L CEREtrhi
ZES, FOLRERE4AmMm OV A rE disc 2BhRTEWT 25°CRFRTESEL, Wi
EREDOTEEKEGB LA TOERE LB L.

c. EEMHER

(a). B s AV 3R

FERBE D WO BT 43 YR BE & 72 i 2RI L 4 2 S RS RE 2 L, ZORE
DHRI[IZEE 4mm D> 4 & 7H disc BUER IS ICHHEL, 25°CRETCHHERR
Uiz, PRERIRIRAY 2 A BHEA MK CGREESHK, DP-70) TAHIL, BERERERD .

(b). BEffigina Ay 3R
AP E DR & & e BR AR & 7o A EH Lo IR > 4 ¥ o B disc %1l
WL, 25°C T CRTE RIS R £ S ERE L WE L 2.

5.1 140 BEHMHICL9E
B 53 R T & S WEBAME 1%0 2 FRUTHZ D TEBRBE CRRE 21772, &
BTS2 RERER, —EWE R X O REESEEmzZ, EMEBRETo .

5. 1.1.5, BHSLUFLABICLD09H

R 50 ml 2 LR 24 ABEFLo Visking F a2 —7 (¢ 2.5X10cm) AN, 11 OFEHK
T 12 R0 2 [ DR U THEITLB 21T o Jo, SBATFEIREREL, R L bz
Ehe gL,

75 Toyo Pearl HW-40F 2F U724 5 A (4 1.0xX40ecm) TfF-7:, BB
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Hot water extract (100)
from welsh onion

Ether

| |
Ether phase (0.2) Mother liquor
0.83% " 99.2%

(106.4)

Ethyl acetate

Ethyl acetate phase
1.23%

(-0.9) (104.2)

|
Mother liquor
97.9%

n-Butanol

| ;
n-Butanol phase (4.0) Water phase (105.8)
39.7% 58.3%
Fig. 53 Successive extraction with several organic solvents.
A=C

Note: {a): ( ) Activation index (%)':—E:—C:XIO()

A Diameter of colony growing on the medium containing several fraction, B : Diameter
of colony growing on the medium containing hot water extract, C: Diameter of colony
growing on the basal medium.
(b): Weight percentage to original extract,

K53 FHERTOBRUWHH

SR 1.0%DORH%2 0.25ml 7 v —¥ L, FiE 40 ml/hr THEBEL, R 260 nm (range
1.26) OESCEERRE LRSS DE AT, BHEIC oW TAYBRR LT 7 H U
ELTREEHAKRERW,

5.1.1.6. FAABOEEHS 2V TORKE

HE—27 CHAT 2 EH 2 ERL, SRBCgiL, R OBBRGIIE Y ITRT&
HRIETT o7z, AR A 7 b (UV) & UVIDEC-420 B0 ERT (HASE)
WEDHIE L, BB a~ 75 7 (TLO RS Y BTN 60Fs 73 =W Ay —b (A
7)) BEZEMEEL, RIBWRTAFEOBWETERML, 264nm @O UV 7 TARy b
PHHIU S, Bk o= 757 (HPLC) & Waters 208D & %2 fivy, NOVA-PAK
Cis (3.9mmx 15 cm) WitHA T A TIFo 7z, (FHEARI0.17 M BeEE, ¥ 0.8 ml/min, #RiH
260 nm (0.05 AUFS) B¥¢E), ¥ R27u< 237 (GLC) i Hiz 163 B & vy, SE-30

(5%), #7AE1.0m, &5 LRE 160~240°C (4£°C/min), FHEALRE 270°C, N, jiit
30 ml/min, H, £ 0.8 kg/cm? 8 & UEKME 1 /min ThHb, FAr7uv I 7HE
57 (GC-MS) 13 B GCMS-QP1000 B % vy, SE-30, 2 A% 5 4 2.0m, He il
50 ml/min TZ QMDA LB GLC 947 & J#k, 4 A4 V{EEBEELIZ T0eV,

n#, GLC 8 X UFGC-MS 4347icid N, O Bis (Trimethylsilyl) fluoroacetoamide
(BSTFA)/ ¥V YT TMS b Lz b D &ML 72,

5.1.1.7. S OMOBHIZD>WT OKRE
=Y, Y Y OBERBSEEL. SR DR £5, 1. 1, 6, £ [E%M T HPLC it L 7z,
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5.1.2. HR&EIUHEE

B O B YRR % 0.05~1.5% THEEM I T U, Wik, 268, R &EH & s
RIZBIS, TNENOEMTORAEETR 2B U, & OFFERE 54 23ES hiz, &
FRHEEMICHEINT % &, WIThOEIEET L B MERENMECERE TR YA 7 7 H
SFOEFHIBEE L HRESRMCE LY 508, BFRSBENE LD L, BEHigBoEn
WX DRIRE I B, WARRSE TR BB ERES R VR C L M L2 BT 508,
REZHIB & AL TRABRAE A 4 5 0, SEREM T 5 mg/ml DEIULE %, K
HEHIC I 10 mg/ml OEIBEE R, ZREhE L L TEREEOWBE Tidh x> TMEH
MM A SN, i, KEOARMENTH 2HESE (2.2.) THIER, ZheEED

#14 HFEIOROEE

Table 14 Color reactions of effluent fractions™.
Fractions
Color reaction O] @ @ @ ® ®

Ninhydrin reaction (Amino acid) -

Biuret reaction {Protein) + + - - - -
Molisch reaction (Sugar) + + . + + 4+
Orcinol reaction (Nucleic acid) + - + - + +

(a): Refer to Fig. 55.
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Fig. 54 Growth ratio of L. edodes colony on agar or sawdust media and mycelial weight on a liquid
medium containing hot water extract from welsh onion,
Legend : —C—: agar medium, —@—: sawdust medium, -o: liquid medium.
Note: (a): Growth ratio: See footnote of Fig. 15.
B54 AFUHOBEWSREAETF L USSR, BR, KIITOY 4 7 rBHOEF
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WEIBENTWS,

BT, SEREHHITA SN 5 BERSMRENS BB TOMEWERIC O W TE, 2,12, TO
FRICHIELTWw3 3D EBbh3d, Tk, FBSBENBECEMETASNIEER
EEREERORMETH B IEHERSEEBRTH I L2 Lk,

BN, WaHEE, 7k Dk DB UEEORLE A, EUEEBROBR, ks
b ER R ALY, SIS TR 30%, 7vh VBT 0% EETERSAEL, 1§
WERADEB LT AD VI L TP OVRETHH I LRSI L > THET ST
BEMED BB Z LSRR S Tz,

Wz, BB X 2B 21T o %2, K53 R & 5w, WSz -7, BE
BrsABLUn-7F /=T HEBECBT Uy, L5, fHIRE & DK
OEENDTHIEEEY, ThERAFCESENLHEERED T ) v (CAVALLITO ef
al., 1944) (BiR, 1967) s d i rEr on s, ERRSEH B 2E T 2WE
TS X A SEIEY TRV e Bbh,

% 2T, BB ET -7, EMRBROFBR, BEOEERIEZOIE L A BB
BITLTOB Z LD, BRI EIES FEHO b OBEMERI TH S LHESh
7z,

BT, TR &2 0EERAL, ESTFHEE (OFEDS 100~1000) O 438 #
L &N ATHH| Toyo Pearl HW-40F %, F7-¥lH & U CEEAER -, BHEHIE L
TIERBBOBHER S AV 548 (AOYAG! ef al., 1982) 238013, Z 2 CRAHEROEYER
BT 28313570, T UTEEAkEREV, B65ICRT 620 — 7 »HE
A, FE—7 KHYUT 55RO UEER, BB CEENLEYRBRET -

Detector response (260nm)

@

Y
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: . X n i
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Elution volume (ml)
Fig. 65 Gel-filtration curves of welsh onion extract on a Toyo Pearl HW 40F column.
Legend: - hot water extract, ------ : acid hydrolysate,

Conditions: Column: 1.0 X40 cm, mobile phase : distilled water, flow rate: 40 ml/hr.
B55 7B & B K04
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7o, BIZ®, ©B L UGIEERA SN, ©OEMEIX BN - /.

FIT, BE—XENSTEESORED - »H2 DEABKIS, UVIRINA~T b,
TLC 8 X U HPLC I B 2 2514 % W8S L 7.

BORGOFBRZEUOEIKR, TV v ¥ aRKit, BIU, AVy ./ —VEIEHENR
FTUBETHY, BB IUER (R bR KSOFEENSTRBE N, FHonT
FEREHCHAEENTEB D, BORIMEESEZ TRET LS, 54 0 L5 24EF
HigEE NS, RODFEURS L EEZIThoTe,

% 2T, MEicrE UKL OFRRBIEALR 2 S AT, % O D) B ikt
Lz, BIS6ICRT LI, @BV VYy, @BIS7 /vy, @7 F/ vy rDg3 vt
VR EEFER—B L, FLT, ONATP S L <13 ADP, @ AMP TH %3 L Bbh
7o, 1272, O~@DESTFHEBIZDWTIE, A2 VvAFFDY YBEICL 244 V8RO
fedd, RIGIFMPEEERTTHR2 LI THD, I THLAY IV A@HEIC L 5REERHE
HEx#E 2 s,

TLC Of%5R (3£ 15) HH@O~@®i ZhZhBE—ARy b ERL, EBOEX 2 vy R
BERO REEE — U7, HPLC TRELTHR 6 ECRT LS O~@l ¢ R THE—~E —
7THY, LrbINETREZERTELLOLEBRTH -7, &5, BB LU
TNAYVHEUV AR P BBERE—B L, Thbb, @QBRYVIY, ®RBIS7 /¥
Y, @7 T /v ERESN, £, UV ICB I 5BNEEL SO~/ FISDEEEL
Kb b, BEESMERE1%OXFIRTHTHEL, 5~10 ppm OFEFHTH - 7z,

ATP
ADP

d-Ado Ade

Detector response (260nm)

g S !
200 300

Elution volume {ml)

Fig. 56 Gel-filtration curves of some authentic specimens on a Toyo Pearl HW 40F column.
Notes: The abbreviations used are as follows: ATP, adenosine triphosphate; ADP, adenosine
diphosphate ; AMP, adenosine monophosphate ; Urd, uridine; Ino, inosine ; d-Urd, deox-
yuridine ; Xan, xanthine ; Hyp, hypoxanthine ; Guo, guanosine ; d-Guo, deoxyguanosine ;
Ado, adenosine ; d-Ado, deoxyadenosine ; Ade, adenine.
Conditions are the same as in Fig. 55. Dotted line is a curve of the hot water extract in Fig.
55.

B56 ¥R & LB 0 v L Bl iR
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DL@i2w Tk, TLC &£ HPLC Of5E X W IFh b ER OS> % & 4R W T
Hotleh, OQOXATP 2ERDETE0DLELNS,

TLC T & @HA@I3 AMP 2 RS T2 b0 efiEsh, 85I HPLCIKBWT
@52 ODWAVREENIZH, FDIBOELC—7 N I-AMP Ic—8 L1, ZOMH
OHEEE%1E 2 1 0@ DWW T GC-MS 2 X D REF 2 MR 1z, FERER ST R, &7 57
AV T =¥ a O, BEROSER (LAWSON, 1971) B L UBERD A NY /37— b
DI & D ES@E 3-AMP 24t = L SR s iz,

—77, B RBIAROREYT 2 LARO & 5, EEREDESPRDEL LS, 22T,
WMBRL L2 D BT M BEE T 8 25,55 O & 3 0BG FEBO v — 7 2530
L, Hie—2o@ %4 Uk, BH0 3-AMP 2BIKAHRL TH R0, @ wHS T8 —
7BER L, g, BOFROEBECHLLVE—27OBRL s, Z0b0IREEDTF

#15 FESELA VAV PEROWEE o= 75T 4 -5
Table 15 Rf values of thin-layer chromatography'™ for effluent
fractions and some authentic nucleosides.

Fractions®™ and Solvents'®

nucleosides 1 I 1 v
@ 0.81 0.46 0.28 0.21
Uridine 0.80 0.44 0.28 0.21
® 0.75 0.38 0.37 0.24
Guanosine 0.76 0.37 0.32 0.23
® 0.45 0.39 0.56 0.57
Adenosine 0.44 0.40 0.57 0.60

(a): On precoated plate, Merck 60 F,,, detected by ultraviolet light (254

nm).

(b) : Refer to Fig, 55.

(e): Solvents: I : saturated ammonium sulfate-1 M sodium acetate - iso-
propanol (40:9:1); Il : ethyl acetate - methanol (1: 1) ; Il : isopropanol
- aqueous ammonia (7:3); IV:n - butanol - methanol - ethyl acetate -
aqueous ammonia (7:3:4:4).

16 FES L EBEEEEROEERE s v ST 74—
Table 16 Elution time (Rf) of high~performance liquid chromatography™
of active fractions and some authentic specimens.

Fraction No.® Rt (min) Nucleotides, Rt (min)
nucleosides
and their bases
@ 1.55,2.50,2.70,7.05 ATPp@ 2.40
® 1.45,1.77,2.72,3.60 ADP, 5-AMP 2.77
® 3.87,4.37 3-AMP 3.85
@ 4.02 Urd 4.07
® 12.20 Guo 12.07
® 15.10 Ado 15.35

(a): Conditions : Column : NOVA-PAK C4(3.9X150 mm); mobile phase:0.17 M
AcOH ; flow rate :0.8ml/min; detection: 260 nm, 0.05 AUFS.

(b): Refer to Fig. 55.

(c): Abbreviations are the same as in Fig. 56.
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%Mi@ﬁﬁb%%%4QWGKﬁTi5M7?”7&%%énh.é%K,Aﬂ%AMP
OERR S & CTHOWIRHGTEBIVKAET 2 L, ChoOBREETHL 7 7= icH
W sy Omi&f% EEREEL. 5.2,0 L7 F= v bk hingEEETE
WW%@O@T,Wﬁm*ﬁ%kiéiﬁﬁ&%%@ﬁii?Tw/wi&kﬁﬂTa
Erohb,

INETYA S rBETORIME U TR A2 TELHERO S bhro =Yy,
EX VOB B, ZZTHSMZ LA FRHREE SR TOWIEEBRICD
TR L Tz,

HPLC AR Of55HR 2B 58 125k T, = > ¥ Rl A FRH s, e D BERRR 53984
BB ENGD, i, Y YRR F R OSE LU T 2 BRSO
SHEB, SRR THEVETEEERLE I-AMP, 77/ vy, TFo Q&R
AFRCEEARZ E e DRV, Ch E CEEREBETY A4 2 7YEBAROEES L UFE
HFEEFEREIT > T &2, 2.1, TORBEHICB T 5BAELEES LU 2.2, TOHEIK
BENC BT 2 FEEFHSERS 512, 4.1, TOERRIBT2EROWMNEESR, FRIER
EROVEBBRTOH IR BT AFRN = Y VRt v YR ATy
ELTOBENMEC I RN LT E, I o ORI OSERDEIE
HLTtwabotEZLHNLD

5.2, NRBEEMEOEFIRESE

5.2,1. REBRKF &

5.21.1. #UABI2& 308

EWFERC LB EOEAS 2G5 ORI A 7 4 (¢ 2.5X40 cm) 1B HE 7.5%
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Fig. 57 Comparison of mass spectrum of silylated 3'-AMP isolated from welsh onion extract (A)
and authentic silylated 3'~-AMP (B).

Notes: The spectra were recorded from the peak with a retention time of 35.0 min. Conditions:
The mass spectra were recorded on a Shimadzu GCMS-QP 1000 instrument with sample
introduction through the gas-chromatograph inlet. 5% SE-30 on Chromosorb W, DMCS 1 m
-3 mm glass column ; He 50 ml/min, 270°C; column temperature 160°C at 4°C/min to 240°C ;
glass-jet-separator 250°C, ion source temperature 250°C, and ionizing voltage 70 eV.

B57 AFFHOSVBBMTCHONLEIETF /v -0 YBEROF Ao ST T HE
534
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Fig. 58 High-performance liquid chromatograms of several hot water extracts.
Note: Conditions are the same as in Table 16.

58 fixOHOEEEERs oo M A

DR F S 1.5ml v —3 U, W85 mi/hr THEEL 72, fhoodefhid 5.1, 1.5, o #E
Ute, 5YEE, SES2HTEE, SESE, S5 HEERLL,

5.2.1.2, & i
5.1, 1. 3. a, THv 7> Henneberg 5HZ A S8S1 L O T, BIMWOEEHERINS
SN

SEMNDH DB EHEL, TICE, 130 1R TEMN (KIRK ef af., 1978) (FHE5, 1985)
W, '

5.2.1,3., &9 R

BN BRI 5.1 1L 3.b, ERIUTH S, Eaiy 2 e Tl & 50 Bk
FAEF ORI OZESEE LB Cwie 3 & 5 FREGEREHNICHEMHL, 5.1.1,3.¢c. ().
LERROEYRBICE Ui, £/, 5L L6, CHESALES BRI LD, ThIZEMT S
RO E ORI, (FEHSE, v o' ~, 4V vy VB RED LB, R EYEEE
Tz,

5.2.2, HBR&IUFE

5.1, L[EAC 260 nm OESEE R €= — LT 6 DOWEMT T Fe. BHES O AT
W 20~30ml & oz, MR 17 RT &2, BAO8 L U0 H® % EIEH I
B O 0% & BEds - Jo b8, ERMe ERBRO R, EURBRcEENASN®L
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@IEMLSERIII RN, TS RIS TH 0BT Th 25, £EFEN
{bad (R 17) TET L@H+81.5%, @M +70.9% & % D A FFUTOBEROERTH S
LEZ N, QLOOHEERIEE I, 5.

BT, BEESNI DB LUFOMECEMOER 2R TEMRREZTo 7.
RIS WHERERT, 3-AMP, 7F /vy, PF=vEO7 7= VvBEAENY A F 7B
HUBOAETRESRERL, VIV BLUI7 /Y r0EREEbOTHY, -1,
EURSOERLENEE—2@B LU@DEMBRFELE LT, F-AMPB LU T F /v
EBbDEHESNIZ, 2 LT, HIRO & 5 CEIIKMRIC & 50BN iZHie
ERLE7FovBmRkE{HES5STs 0L Bbhik.

BOI, D77/ v v IBEREZ TEYER 2T o7, 59D & 5 1ppm TEH
S 13BRICEL, Dk, BEL2EDTL 2R CE A o7, 3 FRET 2%
KU BT & LT 0.5% ML 72 ,/4&7%@%%%&1&%?%0,%0%

EUVOUREE»SRKOI: 77/ ¥ OEBEIR 1~1.5ppm LB a4, B
677 VERERDR L B L A, 3, ST AREEEI NS,

Wiz, AFFHPRELEENB LBbRAXFL =y, YAFY, YATAVEDE
W7z (BIR, 1967) (Kk&5, 1979) (KAMEOKA ef al., 1984) & Dw» T4 %

F 17 AFHIE SN BB L RBOEESOETIBELEK
Table 17 Amount and activity of some fractions obtained
by gel-filtration from welsh onion extract.

Fractions® @ ® ©)] @ ® ®
Contents®(%) 15.22 54.63 7.97 1.18 0.63 1.72
Activation index® —~2.6 -13.2 +81.5 +16.9 +6.3 +70.9

(a): Refer to Fig. 55.
(b) : Weight percentage to original extract.
(c): Activation index : See footnotes of Fig. 53.

218 RN, T O S EE
Table 18 Growth ratio™ of L. edodes colony on agar
medium containing authentic specimens.

Concentration (ug/ml)

0.5 5.0
ATP 101% 102
ADP 102 102
3-AMP 112 128
Adenosine 126 136
Adenine 112 136
5-GMP 104 107
Guanosine 103 107
Guanine 109 106
5-UMP 102 101
Uridine 102 101
Uracil 97 98

(a): See footnote of Fig. 15.
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fTFofefll, BIOWRTEIDIEVAF Y, YAFA vrREWEBRAeNT, # LT, YAF
YERTHO DR o7 T /Y rBLU7F= v LDy 4 & 7 EoEERETH
FERPTD N (R 20)., —F, EREESL L THROALNBIPBLUSKEONT
&, &2 EHE 70 ppm, 15 ppm TIEWERT L IR T3S #KS, 1981). UL,
AFRHZH L P L US ZWRIMML TEEE L7245, AT RO LREIFED s his ok (K
], 1982). ‘

150

Growth ratio® (%)

3

6.1 0.5 1 510

Concentration (zg/ml, log scale)

Fig. 59 Growth ratio of L. edodes colony on agar medium containing different concentrations of
adenosine.

Note: (a): See footnote of Fig. 15.
59 FF/yrOyA 8 rEEFCS JIETHR

#19 BT &/ BCOEMRE
Table 19 Growth ratio™ of L. edodes colony on agar medium
containing some sulfur-containing amino acids.

Concentration (ug/ml}

0.1 1 10 100
Methionine 110% 100 71 63
Cystine 110 112 115 92
Cysteine 109 106 110 92

(a): See footnote of Fig. 15.

#2 TF/ vy, TFEY, YAF Y TOEYRER
Table 20  Growth ratio™ of L. edodes colony on agar medium containing
adenosine, adenine and cystine.

Compounds Growth ratio Compounds Growth ratio
Ado®™ 131% Ado+Ade 138
Ade 137 Ado+Cys 135
Cys 115 Ade +Cys 140

Ado+Ade+Cys 141

(a): See footnote of Fig. 15.
(b) : Concentration of each compound was 10ug/ml of a medium.
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AEFNCHEIEBRASBE IS TN TWAS L (FBHES, 1963), 22 THR56 DX
I I—HOBBREEYE S R s, BREEYEOMEYOET N T AEHELT
W, X2vrA ¥ PRV Y CE R, 1980) BL U7 7/ v o3k (KAWAGUCHI ef al.,
1984) &DWT, FLBEFEHOFEEMUCL TR, BR7 =8 (F)S, 1980)
DOWT, ZREFNRENS NS,

T, KRB U CMEROERCIAENTER DD S b A FRHBY 1 ¥
TRADEFCHE L LWEEERT L ERBL, 2OEEOERZ I-AMP, 77/ v,
TFEVEQOT T = rEEERE RO L T AKBBEYE L Y AF Y, VAT A VEOER
TI/BTHEIEEELEMI LT,

5.3, % & b3

AFFIE YA 7 TRSROEB T LB R WY Ch -7z, FHOBESRENKE
BRFPTHY, COERREMIZREII XD 8- TS, HBERE CiEttEsRL,
FERIEH T 0.5%, RGREHICIL 1.0% CRERE R R Uiz, #2812 X D 3 S L7 R
HohOFEERMEBORE, UV, TLCIZ & D h b EREEyE s fE s, 35
iz, HPLC, GLC, GC-MS Tt U 7z, EFEELRTE 3-AMP, 77 /v >, 7
FToryTHBIEBHELPIENT, i, IS OEFERGEDEBCRESOEE
WD BTz,

S5, AFAHEEENIEMT I/ BOS Y AF Y, YATA VREENALN,
TFE/vy, TTErEQRTHEYRSSD S Z ENHLMTE o,
BHEOBHONI 2 v 4 2 rEROEBEEAWE L UCERALHE, =YVl
W BV VRIS AR FRH SR VAR ThH o728, ThiRAFITCRCE &R
En3 3-AMP, 77V vy, TF=vEOHBBEME L v AF v, VAT A YEOSH
TR EOMBOERELZ LTINS TH S LiERTIT .,

1 ®

VA Y rRETOBRMIORES COWTHRE L, TOEZLEEL T, HFEICHT 3
YR OBR, FIASEME AR, FREOFREERNSG L CBEOEREESED
BT ERRLI. &0, WL L CEAFRHBELETHY, FOEFHEK
S UCRERBEYE ST S VBB Twa I 2SI LT,

ET, YA VHEEHTH B LRI VT HEOBICERBISRN A 51, EWHEERO
AEEMN S L LRGN LI, FLT, Y4 IV > TEMREMENE S 21,
HEOMTHS THWERENE O L 2 L 23D, ERFO3 BT, YA I rEHES
DEERSHHEFELRF e EZ oMz, 22T, BB A ¥ 7 BHOEET2HD,
BHREED DDA I B E - THRESH D VIEEM S & UCER T 25
D ERE 2T,

ENHEBRORR, B3, S WM L 2 RRYHBSROMH O 5 &2 S BRI BRI R
SNz, BB, BRREET 5 SR EEAREITERTL, BUELEELF-
Teb DRI 5 FREFE S TIFHERE L6 L, REENHET I LM,
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IR S OER % v 4 & T BIBERT 5 729, B TOERRIE & 28 B~DOBT
EEEU. FOB, IRETCHREBSHEL SN TR > LERSEE 2 EMCHET
ELFHERBREL, pHIEREO TV OE 7 o/ LT L —TDRAFIEE A5 T ENER)
THHrZrERHELL.

ZLTC, EREREESIIZIEHTOFNBERBREREL, ¥4 7 7B 5 IR
OB 0w THRET U, FEEERRIS IR R N TSR R L, BVREREE
RS TOERAREERIC L AHELRBMETL, &5 BT 2 FREREESINT 5
LRSI, Ei, IITRIENORSIEE U CHEEEERESRLRH - I %
HobizlL, FOREHEE L THERIFAZEZERL L,

INFETO—HOBEBRT, EbokMRP2AELAFTHCOWTY A F TEARDE
BT 5 EEEEORFE 2T, TOMRIE I-AMP, 77 /vy BLUT 7= 0%
DOBBIENE L Y AF >, YATA VEDOERT 3 /BICGERT % 6 0 Lm0k,

3| 2

AWFe 5 BT T 5 B L CRER 2 HIEE 20 £ Ul UKL H BRI L
CELIDHEERTIRETH S,

F 7z, WEAIRGT B IR & BN E R IRV 2 UMK BB 2 R SR 1
EIBIBAEIR AT T 4 & 38070 2 SRR % R 7o SN RS BB RS AL, UK
SR RS M BB H RS L LR OME 2R 5.

B 5, BWFEORTICE L CHERREERZ RO IE) KA BB R B
5 W EIRRF BRI AR L e U OB 2R T ARETH S, £z,
RS B 12 BT D HEE 2 IO e UNKFE LB E ARG EN L,  JUINREE R
[BEEMBEFE B, FEERRAREE L, FHEB0 b B, JulRERE
HMER IR S H AN L BT 5,

¥, FWPFIRCE T 5HBROBITICEL T, dEcFEIER R R R L oM
BE R%, BEAT (BEEEH) K, TAHE—KC s 0B CEl D 2870, R
SURHEER 2RI L TT e o &L, FEPRUESBRHOBERTIRET
b5, WGEE OV IHERSHNERERR, FEHEER, RAR AKX, RSEEARK,
ARSI, FLHIEREK, FZmEER, FTERERAMTRmBiRE T kgL,
NT T 3 NV THERAESHEESERK, WHNEIASHERNERK, Rl aery —
RIBFIGER, 7oL 7 TERASHAITHERR, TTEMASHER 0S8, RENERE L,
ZbEitRs i b SRS, ETAEEITIR, R E BTSRRI N K, R TN
EHAHFRKK, THRMBETEITINETREERRK, HREEHRASHR T8,
FILTEZR, Bk 2K, MEBEABAEOI vy —EHEPRIV M- L, [
HHEARA, HEEE S 3 & ERETERTREESE KB, PREESBEFHEAFR
MEFGEATagR B, o</ 2 L VBREHZHRBRNERK, v ey T2,
MIWA Champignons s. a. =S 38%,

70, HE, ERCEHBRELEBIERRE 2 UL, ¥ —, Gembloux R¥EHE R.
IMPENS -1, [ R. PauL i, 75 v AESESEDIZRT LN.R. A, &/ aWF9ehiz ]
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LABORDE -+, # 5 > Er¥ / 209eFT J. P. G. GERRITS ¥k, 78K 4V EALEBEN
9ei F.A. L. S84 WiT9ei3% K. GRABBE T, [H F. ZADRAZIL -5 12 it 0 % % 5
15,

FLTC, KFFFRORTICEL, MRERERIEEEMIRE AN E & IR RS
ERAR SRR SR R R B A ST O K 2 HER L B S o 7o & kR
L, MATEMHTIRETHS,

F 7z, ABERICEMR L 2 e O — I HER 52 B 5 X URERI 58 B I A BT
WL B LR MMRRLUEERRT S,

ik MREMHE—E

1. #EE
1, EAETH

D A Lentinus edodes (Berk.) Sing.

YI¥Fewsyr o Agrocybe cylindracea (DC.: Fr) Maire

[ Pleurotus ostreatus (Jacq.: Fr.) Kummer

J A Pholiota nameko (T. Ito) S. Tto et Imai in Imai
1.2. YA 9088

LERZ VTR Hypocrea schweinitzii (Fr.) Sacc.

Hypocrea nigricans (Imai) Doi
Axrvud iy Schizophyllum commune Fr.

AT Coriolus versicolor (L.: Fr.) Quél.

FATAL T Inonotus xeranticus (Berk.) Imaz. et Aoshi.

A= I Stereum hirvsutum (Willd. : Fr.) 8. T. Gray

ol = B A Pyenoporus cocctneus (Fr.) Bond. et Sing.
2. HEENY

E L Allium fistulosum L.

F A Allium cepa L.

=vyrl Daycus carota L. var. sativa DC.

Yy (BEYE) © Phaseolus mungo L. var. rvadiatus Bak.
5/ a (@) | Phyllostacys edulis Riv.

Thv Citrus unshiu Marc.
suavg . Chlorella sp.
Ty 4 E Solanum tuberosum L.
AR Glycine max Merr.
3. #EER
$X)T Quercus mongolica Fisch. var, grosseserrata Rehd. et Wils,
2 RAHE Quercus acutissima Carr.
a4 Quercus servata Thunb.,
D Quercus myrsinaefolia Bl.

TohY Quercus glauca Thunb.
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4 Xy5 Carpinus Ischonoskii Max.

A Fagus crenata Bl

VTS IA Castanopsts cuspidata (Thunb.) Schottky

TFNYA Pasania edulis Makino

g7 E L Persea thunbergii (Sieb. et Zucc.) Kosterm.,
5 B X ®

AMEYAMA, M., SHiNnaGawA, E., MaTsusHiTA, K. and ApacHi, O. {1985) : Growth stimulating
activity for microorganisms in naturally occurring substances and partial characterization
of the substance for the activity as pyrroloquinoline quinone. Agric. Biol. Chem. 49: 699
~709

FREIER « WATHI - BB RA KRBT (1969) @ ¥4 & 7 RO 4188 & RN, AR
W 224 1 1~38

ANDO, M. (1974) : Fruit-body formation of Lentinus edodes (Berk.) Sing. on the artificial media.
Mushroom Sci. 9: 415~422

THIER - HEEF - @B (1977 e B 3 v 1 2 r EEORRBECH T 2058 (1),
H#AE TR 30 1 313~314

GHEIER « BB  MEDER s ARENGT (1981) 1 ¥4y DEKRI XFB LU a4 0 XWP (K

BAKT v v ), BMAZEWER 34 1 265~266

HARME (1982) | MR BB BRIE 80, ¥4 & 7y FAMOHILTH, SEMARIES RS, BHE

Aovact, S., HIRAYANAGI, K., YosHiMURA, T. and IsaHikawa, T. (1982): Preparative separation
of nucleosides and nucleotides on a non-ionic gel column. J. Chromatogr, 253 : 133~137

HHAR (1975) @ ¥4 ¥ 7 IERAROEH & = OB, MRl 403 11~15

MR ERER (1984) P‘i{kﬂ”ﬂfﬁ Uiz v A4 & 7 iRERA o gs, HloRk#E 3251 10~11

Bobpy, L. (1983 a): Carbon dioxide release from decomposing wood : Effect of water content
and temperature. Soil Biol. Biochem. 15: 501~510

Boppy, L. (1983 b) : Effect of temperature and water potential on growth rate of wood-rotting
basidiomycetes. Trans. Br. mycol. Soc. 80: 141~149

Brian, P. W. (1944) : Production of Gliotoxin by Trichoderma viride. Nature 154 No. 3917 667
~668

Brian, P, W. and McGowaN, J. C. (1945): Viridin: A highly fungistatic substance produced by
Trichoderma viride. Nature 156 No. 3953 : 144~145

Cavarrito, C. J. and BaiLey, J. H. (1944) : Allicin, the antibacterial principle of Allium sativum.
I. Isolation, physical properties and antibacterial action. J. Am. Chem. Soc. 66: 1950~1954

TIHRHE (1976) BT EMOFUNSER. J8B e T8 341 942~951

FRUER - MBI « ANLEP-— (1979) I KARTO YA & 77 ROERE (V), —{ERRR &
NI DV» T, BRRJUETTR 32 1 403~404

Dennis, C. and WEBSTER, J. (1971) : Antagonistic. properties of species-groups of Trichoderma.
Trans. Br. mycol. Soc. 57: 41~48

Dix, N.J. (1985): Changes in relationship between water content and water potential after
decay and its significance for fungal successions. Trans, Br. mycol. Soc. 85: 649~653

Eamus, D. and JENNINGS, D. H, (1984) : Determination of water, solute and tugor potentials of



78

mycelium of various basidiomycete fungi causing wood decay. J. Exp. Bot 35: 1782~1786

EGER, G (1968) : Untersuchungen zur Stimulation der Fruchtkérperbildung bei einem Pleurotus
aus Florida. Theoret. appl. Genet. 38 . 23~27

EsLyn, W, E. (1979) : Utility pole decay Part: 3 Detection in pine by color indicators. Wood
Sci. Technol. 13: 117~126 ’

Farr, D.F. (1983): Mushroom industry : Diversification with additional species in the United
States. Mycologia 75: 351~360

Fujprra, T, Takaishi, Y. and OKAMURA, A. (1981): New peptide antibiotics, trichopolyns I and
11, from Trichoderma polysporum. J. Chem. Soc. Chem. Comm. : 585~587

WHIEA AT BAR {2 (1984) © ¥ A4 7 BRI B Y 5 FRETRESOBRERE. B34
AAKHFSREBEY, #HE, pp. 106

TaTENEE (1980) @ MISMRIE BB TS L TSRl 2798 (1), BT
33 © 347~348

GopTFREDSEN, W. 0. and VANGEDAL, S. (1965) : Trichodermin, a new sesquiterpene antibitotic.
Acta Chem. Scand. 19: 1088-1102

GROVE, J. F., MorratT, J. S. and VISCHER, E. B. (1965) : Viridin, Part I. Isolation and character-
isation. J. Chem. Soc.: 3803

GRUEN, H. E (1983): Effects of competition among Flammulina velutipes fruitbodies on their
growth, Mycologia 75 : 604~613

Han, Y. H,, Uenc, W. T,, CHEN, L. C. and CHENG, S. (1981) : Physiology and ecology of Lentinus
edodes (Berk.) Sing., Mushroom Sci. 11: 623~658

KSR - BRI - AEEENE - WIIES - FRIMER (1963) @ Bfrh ORI A9, (8
L) B BY A 5-X 7 v A F FOME, BT 41! 420~426

MBIk (1974) (B D {H. (b4l 120 731~T739

WREEEA - HEEE (1983) | v A ¥ rFORTHORMK L 22 27 B O E O, [RIEMFYT
21 27~40

HEREIEA (1986) @ ¥4 & Uy IFURMOMERE, WY 32(5) [ 14~23

PRI B o IR » FERFACHE « Bk 1 (1983) 1 v A F VB LB T« 2 REMOEFIME.
IRBERITRYE 2 143~152

B EH] « AEDER  LREIER (1985) © ¥4 ¥ o FORIKIA & A M ORRE R, BHOLSTHER
38 :235~236

R « GHIBIE « P52 (1976) P BIBRT I B 24 ¥ r g2 KREE (1D, —FElly 17
WEFBEHIRIC BT 3 RAAMOBESRS L WERE M T 5 WE-—~. BHRETER 29!
255~256

IAYL B8 s HHIRAR (1960) & v A & & Q4w &M U548, RSN
(1), BEEEE® 12:7~12

AERPEE « SRR « FERF T « B {8 (1983) @ ¥ A Z rEOEF BT TIEEKREORE, 14
BEEEE 20 135~141

Hosono, K. and HauN-HAGERDAL (1986): Effect of water actirity on the growth and the
production of cAMP phosphodiesterase inhibitor with Bacillus subtilis. Appl. Microbiol,
Biotechnol. 24 : 224~229

HurcnHinson, S. A. and Cowan, M. E. (1972): Identification and biological effect of volatile
metabolites from cultures of Trichodema harzianuwm. Trans. Br. mycol. Soc. 59: 71~77

HHRIR « HIRME - HOHE (1983) @ ¥4 2 v HIC L 2 R HIE O Sk, PEEARMEH 19



JUREHR 61, 1989 79

31~43

IMPENS, R. (1971) : Etude d’une interaction< thiamine-prémélanoidines »chez Phycomyces blakes-
leeanus Burgeff. C. R. Acad. Sc. Paris 272: 1019~1021

FREEFNTY « SRS SRR - BB R (1979) © HEBEEE L PRSI £ B v A4 7 r RO & TR K
g 25 510~515

FOTERODh - SRR - BB R (1984) @ AF B30 RO EFRMEICRITT Ak Lo BRE
% 6 TR OBHE, Riggk 80 251~257

FHFz RBEE (1984)  SAEEEHOEREE Ll 20198 (2). —RAHRBREIN Y A 5 r sk
Bz 2B DOnT—, KSRMEER 26:76

IsHikawa, H, (1967): Physiological and ecological studies on Lenfinus edodes {Berk.) Sing.
J. Agric. Lab. 8: 1~57

FINALE - WS Syl §henb W (1961) © ¥4 &y & A ARMEERMGICY =05
R D»T, DR 10 35~44

FINAME - - ET (1983) @ v 4 2 7 OTFREBRI & b/ S EHsEEEEo >
W, KHEE 291 280~287

BNRF I oh (1980) L HPEOPREMEEBRT F = VBRI, B T2 38 327~335

FETRLE (1959) @ R BRI Lo B 1 2 AOBZhic D w T, 5 69 Bl HAMFE S KEMEE  pp.
532~534

FEIRTE (1963) & &4 & o QBN S 2 RERRIEIYE, 1 E 7RO BARFTR O FRIERIC BUE ¥
B, oAtkyEg 230 1~20

BHZZR (1974) ¢ %/ OB, Bk, BH

I H% ITER (1987) @ ¥ A & r RIGEAROW R T 2 5% (EEHEBO * / 2B~ DIE

. JNEE B No. 87004 1 1~17

KAMEOKA, H., Iiba,H., HassimoTo, S. and Mivazawa, M. (1984) : Sulphides and franones from
steam volatile oils of Allium fistulosum and Allium chinense. Phytochemistry 23 ; 15656~158

SR « TR - MEMIT (1964) 1 v A S o a Vv AT o —ARBHIC B TR (1), FiE
aﬁ:ﬂ 16 : 466~468

ST AT (1986) @ RFAMMBERC K 224 & r FEEE ( —¥ Yy T eI~ H
AL 89 1 223~224

G F R - ILTCER - P BRI - TR (1987) v A & B FSRD SRS 3 S 9E, @R
M 331 1~34

FIPIBETE « RTEIR « e HE R « BURRED - HFEEHET « SO0807 « TRSEE « 808 — - BlES -
FHEHA T« RE W PR - Bk (1984) @ v A &y oRE/LCE T 5 B

VID, —RFBEMO RS T E Ll (F02) —, HFASHR 37: 283~284

TPHESE « BRAGHAR « B DEf - 5 EIfE T (1986) @ v 14 ¥ ’fiﬁcia‘ﬁ)i%%’ftkﬁﬁ?‘ 55 —A
FIEIM R 2 LORA—, BHAEHER 39 245~255

KawacucHi, T., Asanl, T., Saroun, T., Uozumi, T. and Beppru, T. (1984) : B-factor, an essential
regulatory substance inducing the production of rifamycin in a Nocardia sp. J. Antibiotics
37: 1587~1595

Kawal, G. (1983) : Chemistry and functional moiety of a fruiting-inducing cerebroside in Schizo-
phyllum commune. Biochim. Biophys. Acta 754 : 243~248

T ETREER (1986) © A xtuy & OFREWBEFEF T 209 B 60 1027~1034

M EEHE (1978) @ v« & K & 5 RMESOSME. BB 6 0 433~437

TR DD F - EESR - pEE (1983) ¢ v A ¥ 7 BORBAERS L UFEERERICIET Y /=



80

BLOY = UHREOE, HEWR 24 213~222

Kirg, T. K., Scuurrz, E, Connors, W. J.,, LoreNz, L. F. and Zrixus, J. G. (1978) : Influence of
culture parameters of lignin metabolism by Phanerochaete chrysosporium. Arch., Microbiol.
117 277~285

R o PEEFIERY - ERFACHE - IRk (1981) 1 RFUBM O > A & AR (1D, BI3LEA
BB RETEY, B, pp. 217

B e NIER  FREPAE (1985) 1 n U5, 7 XFERARCBY S YA ¥y REOEEE, R
e 3:121~131

A & - SRR - S0k B2 (1971 T O TEAERO S, B - R BEE 16
267~2178

Wk B EPERME (1981) A & 0 BRS8N EITORIR, AWM 27 1 54~58

Komatsu, M. and HasHioka, Y. (1964) : Trichoderma vivide, as an antagonist of the wood-
inhabiting Hymenomycetes. Physiological properties of the different forms of Trichoderma
derived from the different Hypocrea species and soil. Rept. Tottori Mycol. Inst. 4: 6~10

INAYEIE (1969) 1 A Z A ETEAREE - U OEPE R, — Trichoderma, Pachybasivm 8 L U
Gliocladium JGE—, {LEEEW T 78~79

ANRIEHE (1976) @ v 4 & B Hypocrea, Trichoderma # Y USUHSHEEEOTIIE. WMpI®
131 1~113

FE RRIESRE (1981) | A OMAME B, LIRS SRRk, R
&, B 21~23

SERE—F - IR - HEEEE (1976) | BB T BWU 5o A4 ¥y id7oREH (1), —@Els 1>
BEFEAEMIR I B B RAAMORE T > — I, BHETES 29 0 253~254

SR « GUIRTEEE « RSN - chEEEE (1978) ¥4 & EEWE R OES (D), —ERR
KB YA rEHORBWHERIC DL C—, BHAEDES 31 309~310,

SERE—F - GRS - EUSHRIE (1981) [ v A & rIEARE A s m LR (1), —E=—ny— 1 HH
. EWAIE 34 255~256

BEER (1984) i AM &0 I OEFMRME —& < @AV THEBRRS R B e ole—, B 79
851~856

KurscHA. N. P, LoMmersoN, J. T. and Dyer, M. V. (1978): Separation of Eastern spruce and
Balsam fir by chemical methods. Wood Sci. Technol. 12: 293~308

Lawson, A. M., STILLWELL, R.N., TACKER, M. M., TsuBovama, K. and McCLOSKEY, J. A.
(1971) : Mass spectrometry of nucleic acid components. Trimethylsilyl derivatives of nu-
cleotides. J. Amer. Chem. Soc. 93: 1014~1023

LeatuaM, G.F. (1982): Cultivation of shiitake, the Japanese forest mushroom, on logs: a
potential industry for the United States. Forest Prod. J. 32(8): 29~35

Leatuam, G. F. (1985) : Growth and development of Lentinus edodes on a chemically defined
medium. British Mycological Society Symposium 10 : 403~427

HiE2E9F (1985) @ = 730 4 UKD X % L Wiz s (1), BHMASERES 38 247~248

MarraTT, J. S, Bu'Lock, J.D. and Yuen, T, H. (1969): Viridol, a steroid-like product from
Trichoderma viride. Chem. Comm.: 839

TREF Bk (1975) @ ¥4 & 7 OB L REH. BSCHIDEH, 8K 110

WRREgES (1957)  MEEMORHFCRE THERCARMMHY O E, BIREai 11 (2)
143~146

RERBIFHE « MU~ « SREEME (1975) © RSB BT S Hypoxylon. spp. DHERFUZ DT,



SR 61, 1989 81

BRSNS 28 231~232

MBI - FIER  ANUETP— (1979) { KGR TRBF S48 7 ELRKOEH (M), —7 74
bk AENS 4 THEROBRREB—, BRI 32 407~408

JEE A - BT - BEREM (1970) t Lwe e oMo v A5 o—ETERYE O B GE
B, SR A 231 218~221

ZEEAEE (1941)  AEERERIEEHC L TORBEE S, BUKIER 30 1 55~81

ARERED « R L - PERAAT (1979) | 2 FBHWO 7 v —ox—, (b &Y 17 1 814~820

OB HEEE AR 078 L NHIA B 2 ERPAREEEECOWT IR, —L
WHEDHEAB X OERERO 3 707 u—F—, BHHRAZE 31 311~312

Fekgkss (1984) D SRRMAEIEMIC L 3 ¥4 & r ORI —< 730 4 —, RGBS RIS
151 16~24

FRokekE (1986) 1 B/ E v A Sy OIBHE (1), —EIZHOKBER CHENEE & o BEH—.
E#AER 39 1 239~240

LRUBLE - MEE B - BEEME (1965)  RBE O IONTIC B 2 BERSOME (#0 1), BT
43 1 335~343

AR (1984) @ 2D O 7 vy, BABESE 19 18~24

MORQUER, R. and KomaTsu, M. (1968): Trichoderma and Gliocladium found on bed-logs of
Shiitake Mushroom (Lentinus edodes) in Japan. Trans. mycol. Soc. Japan. 8: 136~140

Muraxami, S. and Takemaru, T. (1985) : Nuclear behavior during basidiospore formation in
Lentinus edodes. Trans mycol. Soc. Japan 26 : 253~260

FRRFEAO980) X7 vA4 ¥ FRY ) VBOBEC X248 L MEMaB 5 20 EHNEE, Rt
& LH 88:315~326

MR (1985) @ + / a2 FEMBROREDHE &5 1&WH, Hire T 43 43~49

PRI (1986) @ 7 3 AX ¥ 7, /%5 v cHPafHsmE. &y 24 215~216

FIEFE— « JIMIEZE) - BsERS (1972) | ARENEO EREAR, FFrAam 18 47-41804

HAGRE - B R S (1980) & >4 ¥ 7 ERAROFARIC B T HHUk0%5, 28 BIR#rdsg
B 1 229~231

HERE (1982) L b/ FHAREBY D42 7 OF4HE, 30 B BARGSEE © 179~180

AIFATH « PGB AR « VERGT (1962) @ v 4 8 r EREOR AR L CEIRY, WIBARE, HEl
R 147 79~117

Rieks (1981) @ hElO-RAMEEEYE (4), B 27 (9) 1 27~81

RINEE (1967) : AX¥FEOEA A Y7 2 /B EVEER S S CCBBEERIC>WT, BEOY -
B 121 39~45

B (B o ERARANEE « R{EMER (1980) 1 AFMRD Y4 & rEHERS KHEE 26 698~702

TR (1983) 1 v & BRI O EIISE. REHIM, BOR

PR EER (1989) thE D v A & r BIG—~Hw o 4 F r DEBEFER I DV T—, RERH 565
28~31

PR (1970) @ M B B ¥ 4§ SIERAROFRE, dbiEAER AR (1) 1 29~31

HPEHEA « FEA A « SRR - (I (1979) L AU B I B B IE R ARERE B WT (HE6
. TSRS L T FUROEM I RIT T (L KBHEBORA D »T) — AR
TR 82 1 401~402

RPETE A BRI (1982) L BESTENEAS Y A &y R AR RIE T (B 2 8R), BEMOERER 35
213~214

TPRAE « BRILGEE] - A% BB - EBEIEE - MR (1979) 1 A TV RIC LB v A ¥y FRIEO A




82

THEE, BEH 20 : 499~503

AASOIEyy— (1978) © ¥4 7 ril—Ei L ¥~ ROXWe, B9

AT (1961) @ JIS P-8123

EA@EMeE (1971) @ BERS 7 — o~ FUETHE, BAGDEE, S

PR < (N (1935) @ v ey O L 2 OSBRIV T, BEEEE 25 1 474~505

TEME— - B R (1942) © HEO T & RSN GE L OBy T B 33
433~443

PERE B (1985) v A ¥y FARRUER Y ROERR L BHEOTEDWT, BHRAENH 38!
239~240

BEMOKE G RMAHHERER (1987) D ¥4 v b BHOKEESGET WETD 62 AR, MGG S, BN

RAATRD « HREIER « BEEE (1960) L >4 F O F, ORER S L OB, SErE 125
57~65

WBAKTR « BREIER (1971) @ Lo OFHES L OBREM S AEE, BAMEEITH S, BN

ANNIMEZE « R - BPE £R - SBIAEE - ARVD-BB - FEED M- BTIRSH  as R (1975) | A H
¥/ 2EEE EOERHARERICT AP, RS L sT S Y aF e
THAR v — FKFIFIOERIR, HER 16 1 311~323

KRB « MR IR (1977) (RO v 4 & g 2R 2w T, RMEE 23 1 459~463

KEFH SLHREE (1978) @ >4 ¥ 5 # (L. edodes) ¥ 82 v 7RO, KM 241 650~654

KEEW (1980) © RAFLIES ORI EM:, BANSIAR 38 345~346

KB «EREREE (1981) © & o HSH 3 % W auirse (8 3. gt coyv 4 2
T ARSERES L e R 7 VP E OB RMEE 271 136~140

KEFEH (1982) @ v A & rERBREED I D DUy, BMAEE 35 217~218

REHE (1983) @ v 4 7 r EFEHO BB, AMAEIER 361 271~272

KEREE (1984 a) © ¥ A & rEROBIEREE & IO FRERAE Tk, BErAW 18 59-55122

KEEHEMG « TORIRAR (1984 b) @ MWRRIER Y < —OuRINEIER, B 37 1 265~266

KEFEIR BT SR (1985 a) @ & O Z4REHCBE T B HEERWISE (B4, v+ 2 r PR
PROIE £ Ry RER & OB, JuRBE 55 : 223~233

KB (1985 D) © &0 ZREHCHET 2 WRFPHBIR GESH)., A 7 7ENRELCOMELEA
RIG, KREEE 310 772~778

KEEE (1985 ¢) b L 2 130K OHIE, BT 38 243~244

KB (1985 d) L BRI DWT, BMILERE 38 241242

KERHIE(1985¢e) © v 4 &y ERESOBIRE BB L, BARARMER & O I EEHHEE pp. 18

KEWE - BHET - RS - SRz (198510 @ v F vy r FEEDOBE>VT, B
FhiER 88 : 265~266

KEHEE (1986) @ &0 IESNCBET 5 WRFRIPIE (B6H). v 4 7 r BB Y 535K~
IS SERERY & U FREFKE S IR T, AME 32 545~551

IR « B (1987) @ ¥4 &y EERECT AT (1), BMAKIER 40 233~234

KRB (1988) @ & 0 ZHEC BT 2 IR CE7TH), AFNHO Y4 7 r BT REEE
A, RHEE 341 T45~T752

KEERE (1989 a) @ &4 & RIS B Fge (1D, BEAASERER 420 B

OnGA, S. (1989 b) : Effects of nutritional component on mycelial growth and fruit body yield of
the shiitake mushroom, Lentinus edodes, on sawdust substrate. J. Fac. Agr., Kyushu Univ.,
(in contribution)

» OHGA, S. (1989 ¢): Growth rate of mycelium of shiitake, Lentinus edodes, in relation to water



JUREHEH 61, 1989 83

potential of medium. J. Fac. Agr., Kyushu Univ. (in contribution)

KR « AR « KOR O - R - LLAREH (1982) © v 4 & FRIERE L L VBB S
JIFTREORE, WY 20 123~139

KAREF (1985) & v A & Yy ENAR~OBEENHIRIR I >v»C B 31(4) 1 33~37

o e YEERRAT - BAME (1981) 1 4 ¥ v Lentinus edodes (Berk.) Sing. 2 85 Y 7=
OEMRIZ DT, KEEE 27 696~702

Mo e AR  BINAME (1986) © Guaiacylglycerol-f#-guaiacyl ether OBEH MR, A EE
32 1 448~456

ANREIR (1979) @ L FURBY T 5 55, AREERU 447 0 15~19

Reap, D. W., WonG, P. Y. and Eapg, B.D. (1969} : Determination of wood pH with indicators.
Pulp Paper Mag. Can. T0{9) : 59~64

SREFFFARPE TR AR S5 (1988) © BEFD 62 41 RRFEAREEDN (RN

Rovsg, D. J. (1985): Effect of spawn run time and substrate nutrition on yield and size of the
shiitake mushroom. Mycologia 77: 756~762

SaN ANTONIO, J. P. (1981) : Cultivation of the shiitake mushroom. Hort. Sci. 16: 151~156

EEREAE « BAR M Qo1 v A ¥ BRI X B Y = VB0, BROKEER 10 1 153~161

ROEEREE - WrhHE (1978) ¢ 2 X F, a7 I FUROESERSOHER I DT, 26 BIE A
S 218~224

R (1965) @ AR+ / oMo M3 5098, HAWER 59 ! 33~69

ScotT, W.J. (1957) : Water relations of food spoilage microorganisms. Adv. Food Res. 7: 83
~127

1A 3 kbR - NE B (1969) 1 A & N TIEZSSBEN R ER (1), —IE78 Mg
BY X« 744 Ay - OIS —, ACIEMERAR (8) @ 14~19

fEA #F - PRI  NED B (1973) L v T Ao 10 BRI R IEIER L Lic v 4 7 R, ALiiE
WERHA®R QD 11~14

SHipA, M., UsHIDA, Y., NaKaJIMA, T. and MATSUDA, K (1981) : Structure of the alkali-insoluble
skeletal glucan of Lentinus edodes. J. Biochem. 90 : 1093~1100

WAEE (1984) & ¥4 & o SVEEIRAER, BERUIR BRSO S AR ATRE 3 1 31~49

EEEE - STFHFE (1978) | >4 ¥y EOROBMECIET 238 (1D, — 7 X FEARB RO v
47y FEERD»T—, HBRSEY 81 317~318

HHEBE - WEEH (1979) @ AEEEEHEINC L 2 v A4 ¥ rEOFRIEFEY~ O, 20 ER
FARMESKEEEHE, FLIE, pp. 349

SmrTH, R, S. (1967) : Carbon dioxide evolution as a measure of attack of wood by fungi and its
application to testing wood preservatives and sapstain preventives. Ann. appl. Biol. 59: 473
~479

WSS (1984) © HEFE, SRR 17 17~24

$ok 2 (1979)  FHETFESO FEEREER S s BUREE, BEER 20 0 253~265

AR % (1980) @ ¥ o QETREMEHC S 5 S MENE, T vy T 161 652~657

ShoRHE SERERE (1981) @ BRHHE UABORENC T 2598 (B). ¥ A # rBARL LCo@iic>
W (2), #31EHARHESRSEEE, WA, pp 219

FHIER « WPRESOHE « JREEIT (1979) ¢ SEnipdl i & 5 R AE ORI, B 5 10~14

IR - ST RAE - I (1982) @ v A & Y EHROBBRER I DT (B, #4774 —
b AT (TPM) OFEREES SR, AMEE 28 644~648

HBHE - MATIESE (1982) & ¥4 & 7 FURDRSERFET. BRI 46 1 139~145



84

B SR « IR0 T — « GHREELEE (1983) | BUHEO SFIEEIRICIERIL /o v 1 &V EBEROYBHE R, I
BRI 48 79~85

ERE B (1984) L AFX b/ F ML VA rEROMRIK, SEEAEEN vy s~ 2!
1~7

BALEHE (1961) @ BHIOBEBHEMPIEX, ¥4 ¥ o ORHR, HWHHE 1:61~68

IALERE(1964) T EFEIC B 5~ LOMEE T, JBHIMEIC & 2 L2555t WYWIsR 4 37~40

HrfsE (1983) @ 2 X ¥ Oiask,” SHERIHAL, R

FE e Rl » PEBFACHE » SRR « a1 (1984) @ v A 2 v ick B a5, 7 X¥OMEREL. B
HUAHEE 14 149~161

FH OB (1984) 1 B0 IO AR REMSE 19 12~17

FRBESR - WEFXY « BEBIRK (1980) @ ¥4 & 7 O-FREME N 5 BESREEREEA Stre-
ptomyces-Pl OEIEIR, HEHR 217 137~140

Toxmoro, K, and Kawal, A, (1975): Nutritional aspects on fruithody development in replace-
ment culture of Lentinus edodes (Berk.) Sing. Rept. Tottori Mycol. Inst. 12: 25~30

REARFEE (1980) & ¥4 & 7 OEISROBITE & FREFREROMEM, ®W 26 (12) 1 26~31

TooLE, E. R. (1975) : Oxygen utilization by decay fungi for the evaluation of wood preservatives.
Forest Prod. J. 25 (7): 46~48

FHEFAEC « B « SR —1E - AREESCHE (1985) @ BIZROPGA A MBI 83 28198 (1. —KiAdAi
MR IR AROBEE oW T—, BHUENEH 38 231~232

FHBFRR A « NIBREDY < JERE—F2 (1986) © 7 A FFARD v A & ritiic i+ 409 (1), —~FARD
BHE ENEOREROTE—, BHRAZYTEG 39 1 225~226

8 Dy fmlRER 1974) & o OFEEBE L Cyclic AMP, fh3t & 49 12 1 281~286

Uravama, T. (1969) : Stimulative effect of extracts from fruit bodies of Agaricus bisporus and
some other hymenomycetes on primordium formation in Marasmium sp.. Trans. mycol. Soc.
Japan 10: 73~78

UsHiYAMA, R. (1983): Studies on a virus associated with shiitake mushroom, Lentinus edodes
(Berk.) Sing.. Rept. Tottori Mycol. Inst. 21: 1~60

W BS - SEH M- BB (1984) [ RFIRIMRA &£ B v A & o iR, (LBURMBUER  No.
101 1~10

B HBE - B « FARIEER (1968) @ #HEH O BRI B8 1 2 R HE & R AEEEC 2V
T, BT 46:119~124

B (1985) | U 7= VA fREDMN 2 AEETEOR 7 U= 7, #5mEE 39 1 681~690

BRI « (IR - PP BEAREAE (1979) L AUBA K BT B IERAREEBER DWT (85
B, —REEEEES BT b B T -, BMOLETES 32 1 399~400

ZADRAZIL, F. (1974): The ecology and industrial production of Pleurotus ostreatus, Pleurotus
Jlorida, Pleurotus cornucopiae, and Pleurotus evyngii. Mushroom Sci. 9: 621~652



JURHER 61 1989 85

Summary

As a result of tests on the administration of additives in the production of the shiitake mushroom
(Lentinus edodes (Berk.) Sing.), the following was made clear.

1. Antagonism of Shiitake Fungi with Hypocrea spp. Fungi

An antagonistic phenomenon was discovered between shiitake fungi and Hypocrex spp., an
injurious fungi. Namely, results showed if shiitake fungi did not completely cover the surface of a
medium, such as an agar medium, Hypocrea spp. invaded the shiitake fungi. On the other hand, if the
surface of the medium was covered throughout, the shiitake fungi showed sufficient resistance against
Hypocrea, and shiitake fungi increased its biomass. Further, other important factors such as; culture
temperature, the water content of a medium, pH, the amount of spores of FHypocred spp. fungi or the
like were also found. Accordingly, as a measure to protect shiitake fungi from injurious fungi, it is
extremely important to grow shiitake fungi rapidly to keep a high mycelial biomass in the medium.

Results indicate that initial activity of shiitake fungi is an important factor in protecting from
an injurious fungi (Chapter I).

2. Effect of Additives in Indoor Tests

As a means for promoting the growth of shiitake mycelium, several additives were tested, that
is; hot water extracts of natural substances centering around vegetables; liquor-components from
sulfite pulping (lignin carbohydrate complex sulfonate); hot water extract of chlorella ; or the like.
They were chosen to perform experiments in a laboratory, at first.

The liquor components from sulfite pulping and chlorella extract were effective in the agar
medium. Chlorella and welsh onion extracts were effective in the wood flour medium. Lastly, carrot
and orange peel extracts were effective with the small log.

Following tests for selecting proper additives, a sawdust substrate cultivation test was conducted.
To promote the growth of mycelium, the administration of the welsh onion extract was applied as an
additive, resulting in a shorter spawning period. Furthermore, successive growth of mycelium was
positively affected in succeeding generations, resulting in an increase in the production of fruit bodies
(Chapter 11).

3. Determination of Mycelial Biomass

An idea was pondered as to whether the administration of additives would promote the produc-
tion of shiitake mushroom on natural bed log cultivations. There was no proper means, however, for
accurately determining the mycelial biomass of shiitake fungi in a bed log. Therefore, it was difficult
to judge the effect of additives discovered in indoor tests. In the production of shiitake mushroom,
though the accurate determination of the mycelial biomass is an essential matter for the formation
of a fruit body, a weighing method has not been established up to date. Therefore, the establishment
of a method for judging the mycelial biomass was considered to be a necessary matter in order to
perform an investigation on the administration of additives,

Some methods were effective, that is; measuring color reaction; the evolution quantity of
carbon dioxide ; and, the surface whiteness of a medium. Especially, it was shown that the mycelial
biomass in bed log could be simply and accurately determined by color reaction generated when
bromophenol blue, a pH indicator, was sprayed (Chapter III).
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4, Effect of Additives in Field Tests

The amount of fruit bodies harvested from natural bed logs was analyzed for five years. The
effect on the administration of additives was confirmed in field tests, In bed logs having greater
mycelial biomass, by means of the administration of additives, the spawn run time was shortened. As
a result, the damage rate caused by Hypocrea spp. decreased and, further, in succeeding generations,
the amount of fruit bodies was increased. This effect was cofirmed in almost all seven species of trees,
that is; Quercus mongolica ; Q. serrata ; Q. acutissima ; Q. glauca ; Castanopsis cuspidata ; Pasania
edulis ; and Persea thunbergii. Tests of fruit body production were conducted using a Q. mongolica
bed log and, using a variance analysis, a significant difference was confirmed in many cases and,
moreover, results showed that the size of fruit bodies was excellent and the pileus thickness was
greatly increased.

By performing the administration of additives simultaneously with the inoculation of a spawn
plug, the maximum effect of generating fruit bodies will be achieved. On the other hand, if the
additives are administered at a time when the mycelium covers the bed log completely, instead of
administering them simultaneously with the inoculation of a spawn plug, no positive effects were
confirmed. By adding a substance having a high water retentivity when the mycelium covers the bed
log completely, it was found though, that the amount of fruit bodies was increased.

Further, as a means for administering the additives, a mothod for inserting absorbent cotton,
impregnated with additives, in a spawn plug inoculating hole and directly inoculating the spawn plug,
was newly devised.

As for the additives, the hot water extract of a welsh onion was most efficient and growth into
the bed log was enhanced by the administration of the extract at the inoculation time of the spawn
plug and, further, the amount of fruit body production was clearly increased and a marked effect was
developed (Chapter 1V),

5, Growth Activating Substances to Shiitake Fungi in Hot Water Extract of Welsh Onion

On the basis of the foregoing tests, the growth activating substance present in the hot water
extract of the welsh onion had the highest effect as an additive in the cultivation of shiitake. The
concentration of extract becomes an important factor With respect to the growth of shiitake
mycelium and, further, according to different medium, several results were obtained.

Active substances could be fractionated by gel-filtration, it was mainly based on nucleic acid
related substances. These substances were adenosine-3’-triphosphate, adenosine and adenine by
various analytical methods, that is; colorimetric analysis; ultraviolet spectrum; thin-layer
chromatography ; high-performance liquid chromatography ; and, gas chromatography-mass
spectrometry. Adenosine, adenine or the like among various nucleic acid related substances showed
extremely high growth promoting effects with respect to shiitake mycelium. Further, it was found out
that the content of these nucleic acid components was high in the welsh onion extract as compared
with extracts of carrot or bean sprout.

Furthermore, sulfur-containing amino acids such as cystine, cysteine or analogues contained in
the welsh onion extract showed activity and imparted synergistic effects to adenosine and adenine.

From the results, the growth activating substances of shiitake mycelium in the welsh onion
extract were based on nucleic acid related substances such as adenosine, adenine or the like and
sulfur-containing amino acids such as cystine, cysteine or the like (Chapter V).



Photo. 1

Photo, 2

Damage ratio of Lentinus edodes colony on PGA medium at
the different growth ratio of L. edodes (incubated together
with Hypocrea wigricans for 9 days at 25°C.).
Growth ratio of L. edodes colony at the time H. nigricans
inoculation. 1: 100%, 2: 90%, 3: 70%, 4: 50%.
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Damage ratio of Lentinus edodes colony on sawdust
ricebran medium at the different growth ratio of L. edodes
(incubated together with Hypocrea nigricans for 9 days at
25°C.).

Growth ratio of L. edodes colony at the time H. nigricans
inoculation. 1: 100%, 2: 90%, 3: 70%, 4: 50%.
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Photo. 3 Fruit bodies of Lentinus edodes produ-
ced on sawdust-ricebran substrate.
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Photo. 4 Fruit bodies of Agrocybe cylindracea produced on sawdust-
ricebran media.
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Photo. 5 Color reaction of bed logs by pH indicators.

Note: A uninoculated logs, B: three-year-old bed logs.
1: Bromocresol green, 2: Bromophenol blue, 3: Benzene-
azo-g-napthylamine.
BHS pHERECLAFAL SHEENKOER

Photo. 6 Color reaction of bromophenol blue (BPB) according to the
spread of mycelia (1-2—3—4) in indoor test.
Note: 1: 0th, 2: 9th, 3: 18th, 4: 27th day after inoculation.
A non stained, B stained by BPB,
HHG6 EABEESRGI/IBROBLTORT 2/ -7 L —%
FLIHEOREE
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Photo. 7 Color reaction of bromophenol blue (BPB) according to the
spread of mycelia (1-»2-3—4) on the one-year-old bed log in
field test.

Notes: 1: May, 2: July, 3: September, 4: November.

The deep purplish-blue on the sapwood indicates no
mycelia, and the vivid yellow indicates mycelia present,
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Photo. 8 Color reaction of agar media containing some indicators
after several basidiomycetes developed.

Note: 1: Bromophenol blue, 2: Bromocresol green, 3: Methyl
orange-+Indigocarmine,
A Lentinus edodes, B: Schizophyllum commune, C: Cor-
folus wersicolor, D: Inonotus xeranticus, E: Sterewm hir-
sutum, F: Pycnoporus coccineus.
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