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Studies on Antagonism of “ Shiitake’” Cortinellus edodes (BERK. ) SAWADA
against Wood-rotting fungi
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: IHYNI ay i
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AT AvIAFTRY
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eAw Ry
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22YARRY
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TIVhYI Ry
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RV w g R
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HEYwa Rl
Stereum hirsutum (Winin.) Fr.
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RRAMIC 22 U TR i K DIBRER B O R ZICH VAR Y oxidase 1< X OTHILT

D27OTHDELTVS,

(f) >4 r2AMEHEEONIEEES pH Ok

BE BRI LTS &,

HisB @ xS pH 2kl

D vrryvyyr, vy s2acans

PH OZE{LHli#d 72> 15 7 & OXERAELHA LY Ly (Fig. 5 ® 2, 5 %k Fig. 4 O

2, 4

2) YARFF, FIFFF, a4 uent KT ¥
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8, 9 R Fig. 4 O 1, 3)

4) edwryr
m1m%m%M%v4ﬁk&®ﬂ%%%§m%ﬁ®%(Hg5o>7&ngAMD1%
,uhhgv4&#&KH&%%&@%&W%@%%%@pH@%w&@%mﬁﬁﬁﬁﬁbEﬂ
BH, o4 » rHEEBE I A THRE DR I X 5 TH 2.

(2) 1BEEEo pH LAVMEBPEOER

KR O e kb0 pH & OBIRE 215 b T RO ERE AT D7

b e B BORMBIIRIC X ) AWM (W L.8cm, BENZ 1mm, A% 19.50m) ¥
Avic.

FRIOME IERIEOMRE,

5g iy 500cc AEAKIC X D 6 FHHEME L7cd D
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|2 = 202
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Lt 1/2N. HCL ZF 1/2N. NaOH ic k-0 pH 1.8 3.6; 4.2; 5.0; 5.8, 7.4;
&20)7Bﬁm%%b,Z*Euor~m&bko%ﬁh$m5a:@%%£%%ﬁb,#ﬁm
fw Koch RZ1CT 2 [H LERCH#PT2 &, pH 1.8; 3.6 iR, 4.2 BRI
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5) vy Iy

26°C JHIEIC THE U, 1 ERIA R 2 SR H I A RR L F D, k¢ pH ZE Uze (3 2
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LI
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27y Vv Ry o+
AN R +
= k. v R +
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A & va +
27 ¥y v R ++
AN R +
= v v 2 F +
TV owmoa x i 1.5
A x v 1.6
27 ¥ v & ++4++3.54
A RN 2 ++45
= kv v X F 5+++4h
T Y oma Ry 2.5
4 & »y | 15
2y 7 v EFy 9.0
AN 2 9.0 .
= v w X F 9.8
TV omoa 2 7.0
A R Vs 2.5
7Yy v R 11.5
AN x o r 8.5
= v w R 10.5
IV owmoa xF 9.5
A 2 Ve 2.2
R ¥ v 2 ¥ 10.0
AN R K 10
= v w R 9
I v owma Rk 7.5
A & va 2.0
r 7 ¥ v R r 9.0
AN B 8.0
= b w X 9.5

8.0

1MniT2§ﬁ§{i+ %Eg
+++ R
bR R L-ESROBE &, HfL em

v A Zrom EHD v 4 Zrohl g o

REEr O SEEE BEEXOH
’ 0 1.8
+ 1.6
+ 1.6
+ 1.6
1.4 1.6
o+ 4 2.0
2 4 2 1.8
1 + 1 2.0
1 ++ 2 L 2.2
3 | ++L3n 4 ; 1.2
s L 40
2.5 [+++6h 2.0 ; 2.8
3.0 |++-6h 2.0 | 46
30 | 45 15 | 42
Lo 3.0k J Lo i 4.2
5.3 4.0
4.5 12.5 2.5 2.8
4.5 12.5 2.5 4.6
4.8 11.0 2.0 4.2
3.8 10.7 2.0 5.0
i 7.0 4.0
46 13.8 2.0 2.8
| 34 12.5 1.8 4.8
4.2 11.8 1.7 4.2
i 38  1L0 1.4 5.2
| 6.5 4.0
45 "1 140 2.5 2.8
.45 | 151 2.8 5.0
40 14.0 2.5 4.2
3.4 | 13.0 20 5.2
' 5.0 4.0
4.5 1.5 2.3 2.8
4 13.5 2.7 5.0
4.7 10.4 | 2.1 4.2
4 12.0 f 2.4 5.2
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EASEE pH 3.6; 4.2 90 (, 1# ™ A% ‘ 2B %
2 Ak pH B8C X 572213 cnaia
141

BOVBENVILIS5THB. MICEHERHE >
P =S o[ =Tt = (A A D)

3.6 T A2EERRVWETHEIN .
Do E7-BAIO PH ffint 4.2 Mk >h"
DB A IIEHRIEOIIE pH O

ficib &, 4Rk 2 BlKko pH
BRAECOWTIE S —ET 3.

(3) #EEEoPH LV1950 "

AMBROEIZNT SRR iy 6 o1 RO 2 EBOEERG |
Wik o %4 pH CEk U ebni ey A: 3 A4 % Cortinellus edodes (BERK.) SAWADA
N ) B: A=vw %y Schizophyllum commune Fr.
FWwT: 4% 7 & AMESIEE O C: v AR %y Irpex lacteus Fr.
L D: # 3w waxy Stereum umbrinum B. et C.

e T {707, E: v 7%V g Poria vaporaria Fr.

1) HEEH R ORI O MR
2 L ORHHLE A, RS R & F U HRIC RO TR L, 7 pH & 1.2 1.8 2.8;
3.6; 4.4;5.0;5.8; 6.6; 7.4; 8.2 ® 1l Ry kX ks TNENOD 7 — vicidiiikili 20cc
FOLEE L, FRCHEWEET 5. | |
2) PEECCHE
=~ LIRREOROHIC 4 7 7, AOHCAMEREE L) 40 cm ORI ICHHRRET 5.
3) EFREAR
BRAEEOIERMEOE®RZ I, 2HOTFBEERT &I Uk, HEEHILH 3 RO
Y CHB. chCkBE, 1BEHICRWT pH 3.6 KU pH 5.8 O & &R (FHEHRO
ERICHT S > 47 rEROHER) RRNERY, Wb > A ¥ r OHEBGHIRRICTE .
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Résumé

Aﬁtagonism was observed between *Siitake” Cortinellus edodes (BERK.)
Sawapa and the other wood-rotting fungi propagated on various medivms; saw
dust, glucose malt e_xtract agar and solution of malt extract. It may be concluded
that antagonism of Cortinellus edodes against the other wood-rotting fungi is
maximum when pH of the rﬁedium is ca. 3.6.

Experimental result '

(1) Mixed culture on the saw dust medium: Three types of antagonism may
be recognized as follows;

(a) Two sided antagonism: The crust dark brown zone-line was formed
between Cortinellus edodes and Irpex lacteus Fr., or Stereum umbrinum B. et C.

(b) One sided antagonism : Cortinellus edodes grew over the boundary line
between Stereum hirstum (WiLLD, ) FR,

( ¢) None antagonism : Corlinellus edodes and Polystictus sanguineus (L.,)
Fr. mixed each other (cf. Fig. 1 and Fig. 2).

(2) Mixed culture on the glucose malt extract agar medivm : Poria vaporaria
and Fomes pinicola; Irpex consors and Polystictus hirsutus made the same contact
line with Cortinellus edodes. Polystictus sanguines was exceptional,

(3) The change of pH in a glucose malt extract solution medium in which
various wood-rotting fungi were cultured was investigated during the period of
about two months and the following three types were recognized :

(a) The acidity of medium increased for about ten days till its pH value
reaches a min, of ca, 4.0 and then the medium turned remarkably to the alkaline

side (ex. Irpex consors, Polystictus hirsuius, Merulius lacrymans, Lenzites abietina.)
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( bj The acidity increased for 15~30 days till its pH value reached a min. of
ca. 4.0 and then the pH value remained almost constant, approabhing slightly to
the alkaline side. (ex. Cortinellus edodes, Stereum umbrinum, Stereum hirsutum.)
( ¢) The acidity increased for 12 days till the pH value reached a min. of 1.4
and then it kept almost the same pH value. (ex. Poria vaporaria, Fomes pinicola.)
According to the results of (2) and (3), fungi of the same type of pH change
in a medium showed the same type of Antagonism against Cortinells edodes.

(4) Growth rate of each funguvs inoculated on the glucose malt extract medium,
initial pH of which was adjusted to various values was observed, The growth rate
of the wood-rotting fungi as against that of Coriinellus edodes was min, at the
initial pH 3.6~4.0 of the medium,

(5) Growth rate of each fungus was observed on the mixed culture of the glu-
cose malt extract agar medium adjusted to various initial pH values, The growth
rate of the fungus as against that of Cortinellus edodes was small at the initial
pH 3.6 of the medium a week after inoculation, Two weéks after inoculation,
Cortinellus edodes was surrounded by Schizophylium commune, and especially against
Stereum umbrinum made a distinct zone line,

(6) Respiration of the fungi was observed by the conventional Warburg appa-
ratus at 26°C, and the glucose malt extract for substrated adjusted to various pH
values was used. The fungous mats in vessel showed the max. O, uptake and CO.
output at pH 5.0~6.2 of the substrate and the difference in O, uptake between

Cortinellus edodes and other fungi was min. at ca. pH 3.6.



