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Studies on the method of sawdust—based cultivation of Pane//lus serotinus *
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ILx 24 [Panellus serotinus (Fr.) Kuhn. | |&, 254 lLate fall oyster]| & LEEEH, 4k
YRR LA ET AR A VRO I A BOZ0 o Cha. BATIRAMMEILNEEE TIE <
FAHLTWS, UMl « hE - MECIHEH L0 0 0mEl DT F8 3 XF 5 ip ¥ OERELIER MU
EEL, ShiicrEVERTHRETSY Fie 1) .

MEARTIHaAS (FH) 2, EBRTEIXKRY, I XH:Y, BEFRCRAIZ, HT7H
O, WS CRIFTF, XFEFA, PTRFU RURLRLMTHLERTWS.

BAD LRSS FREZBETEDIREICES, 1EXOREAMLERICBRETELIZ b H
FDZELTHERTWAS, —F, AL EO—HTRBNIZTbhA TV SIZBE 2.
ZhhbARBENREEANFISLAIEOIThHY, FFHvat 7 FORAKZFIHT D AN &
FrRoar I YoBRRic kil YERE LTITORERBESRLEN TS (Fig.2). 2x%F 5
HiE R TEAMTHAN, EEREINATHIRMITAR, biES, JBRT, HEREY,
PR (3 5) 7p ¥ O ARRBRTTCH B A B AR G OB RO Y A TWDS,
L LAEEHOFETHIIM Sh T bF, BB oz H T,

AR TI, 2XF rOEHEHEZIAETHD, KEOHREGEMATH L LI, HEE b
Y 25 N< (Trichoderma spp.) ICWittEEH T 2 MEkds L UNURPE-Pug it i fEh T didk o4k %
fTote., ZRFROLMBEERME LT, ZRRCEOITEN 2 HE L.

ERAREEZEDDICHEY , B LAY ORI E R TRERFICEEL, TERSR Y
EHLMC L 2 BAF LM IRISCR VD AIMERRERR L Ax 2 ok
EHIFR L.

AFEDETEAREOL D ELOICEHLY, IR 5#HEE L THEAZ B TEHEIEAB
FEOZ - —HMFAFRRARESIMRERCH LOEVMEERTS. S 6i, AR £
W B EERRICE, B 1 8o L b £ L L BT B0 RERER A0 FER YR IREEN

fo. ZZCRLTHRSWMEERTS.

Fig.1 Wild fruiting bodies of Fig.2 Mycelial block cultivation
Panellus serotinus . of Panellus serotinus
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Table 1. All possible pairings of 13 monosporous mycelia isolated from a single fruiting body
of Panellus serotinus

-
|
|
I
I
I
|

_
fa~]
I
I
I
I
I
I

+ + 4+ 4+ 4 +|o
+ 4+ 4t

|
f
!
!
[
|

+ 4+ + + + 4T

»
(41 [ <=]

11
13

=
+ + + + + + +
++ + + + + +
++ + + + + +
++ + + + + +
++ + + + + +
+ 4+ ++ + ++

|

|

|

|

|

|

|

1. 2 BFRTFEREETEH
(DFH EEBRTE
RITE & FRIC 5 3% & 7 BPAE B BRSPs—26 2 R L. A% # F OB L RN GHETFRFERE T
OBTEZHBX A FRAKBIC LY, PREMBELAWTHE L.
(DFREEBR
T Ra-F R O OfTE & Fig. 3R . B s HO%, HYH TR S W2 a0,
&2 AR TR MBRICEITT S (Fig. 3a). BT LG R ELERRTFORT
1 BRI %2179 (Fig. 3b). ZOMSHERFNNT” BB SH, posto-meiotic-division”
X BRICHEFIRIEERE I LD Fig o). Z0®%, B SHWI-IREO 5 bEF3E
KW HF OBIEO/MALZE > THFRICED, ZhEh O RFic—f, #HFHE4EOZNRBE
ahb (Fig. 3d).
JaT-BREEIC BT 2 &, /ME & IRFITHIREE TR S, IRF 2SR 3 5. MR B & o T &5
RS L4 B S DB (Fig. 3e), TR BILE0BEFIROME L L HiCBRTS.
BERL L 7B F iz — o BE2an s Fig 3f). Z O—EOEITEINE, Duncan and
Galbraith? O L7 RF L CIREH L, A #r THRBLRETENHEIh TWE? .



Fig. 3a Fig.3b Fig. 3¢

Fig.3d Fig. 3e Fig. 3f
Fig. 3. Light micrographs of basidiospore development in Pane/lus serotinus.
HGI-Giemsa staining.

Fig. 3a. Young basidiospores having single nuclei.

Fig.3b. Mitotic division,

Figs. 3¢, d. The daughter nucleus distal to the basidium remains in the spore, while
the other migrates through the sterigma back into the basidium.

Fig.3e. The badidium containing four nuclei.

Fig 3f. A discharged spore having one nucleus.



1.3 FEEORKHAEE

M#HHEEEBRFEE -
EEEHRERBRE THRELTWS L F X &7 B4 HPESps—26 & Sps—62D 2R & 4630 U 7=

EEMETHEBEERZFEAL, 237 r TEEOBMEE LB L 2. RBE, Tsuneda et al.
¥ L UNakai and Ushivama?® O FEIZ X - CTER L.

(DFEREFTER

FREOWMIEE
Fig. i FREDERABRHOMER 2R FREEIRL L NERBIUFEBIREI ST

BID REOWEAZIERT S E Fig. ), REZH LEEBREICELEZME (Lwdb9) L
Hn s 2BRORERLLRD.

BRETHCE, EEo0MRRREZ D 2R EROBWENRREL SN TRY (Fig. b, 6), Z0HEI{v
BEZFCEERUREEZBRELTWLI LD LEEIALND KAEOMEAPRT LI, KSEED
EREBEABNPT BN BDLDINITIN, TRILZOHBOZDTHS.

PRSI RERR I B D OB RO B RIS BLE S, BRI 2 Vv PROBETRIEDT
DIFENEARTVREELTWS (Fig. D).

i Y s 45t
y. Fig. 5. Piteus surface consisting of

a villose trichodermal [ayer and
pileus context of interwoven hyphae.
Upper—most layer of the pileus
context is gelatinized, where
interhyphal spaces are filled with

Lo i

of the cap of a fruiting bod

Fig. 4. Section

amorphous material.
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Fig. 6. Tissue of a gelatinized upper-most Fig.7. Tissue of the pifeus context

layer in the pileus context. proper,consisting of irregutarly
interwoven hyphae.

Fig.8. Pleurocystidia (arrows) scattering Fig.9 Basidia and basidiospores of
in the hymenium. different develaping stages (arrows}.
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PR ERFORMBIE

EFRFEIERS L HENHOBR, FHEMICHERSh, REBTREROEAMETH 3. HFRF
TE R I 5 840 b B FBERL = COBOBERIC 2V T, Fig 3a— 30 CRFZHEMEEZ A
FEETHLE.

I TEBF RO /O — BT T O RR— EF O R IF OB &, B2
ErBTHEEECHELEERE2EETRLE.

FEBITBHAR THET AR AF 7 Fig8) EHRICT - LY LHFAFERETERER
W LEBETEFie DETEREIRTNDS,

AT OB EFIg 10IRT. A4 F7 LR, BT EAME O MR
BTHDH (Fig. 10a) , RETHIZ >N THEMBIZ 4 FZDO/PABER EN (Fig. 10b, 10¢) , /MMED
SEIPE S LI FBEREND (Fig. 10d) . S8 FHRE L Fig. 10e), fiRAT A L dhwnwiy
AP —BlEETS (Fig. 10f) . PHIT A FrOEFFOBERENICOVWTHELIHELT
WA AFRFSICBOTH, BFRTFIERBRL CERNCR LETIBONHREEL, K
FFEICHEIREEEZELS (Fig 10g) . S HICRAT 5 LHRBESENIAT ZHER T2
(Fig. 10h).

Fig. 10a Fig. 10b
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Fig.10d

Fig. 10c

Fig. 10f

Fig.10e

12
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Fig.10g Fig.10h

Fig.10. Formation and development of hasidiospores

Fig. 10a
Fig.10b
Fig.10c.
Fig. 10d.
Fig. 10e.
Fig. 10f.
Fig. 10z,

Fig. 10h

Basidiole (voung basidium without sterigma).

Basidium with sterigmata initials.

Basidium with fully developed sterigmata.

Strigtamat with basidiospore initials

Sterigmata with developing basidiospores.

Sterigmata with fully developed, allantoid basidiospores.

Mature badidiospores on the sterigmata. The arrow indicates the hilar
appendix.

Basidiospores detached from sterigmata .
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BHBEFKRERFOLOEERVZ & OM, KBPOBRNERSWVIF Y, EIEERRED
b OEEEVERM AR Uz, KB, KOSk OBRMERS VI EBWEER T, R
WL, N EW S DD FRE o .

90 A B OBFB|IC K » THASRIT T D, KRB L/ T 2BIMR 5 - 7228, BERORENIZIX
—EOERMEE RWIZERdbho iz,

DI A F o OBERBEOBRBICEWTHEHOBERRD ROAME (BRE) 2HEL,

R TROGRHE (FEFK50-62%) X TEERAER L EOHBETRT L Lz, £z, Tokimoto

LB YA ZAFEERICBOT, FEEKOSBEIINLL LOKHE L D HKBERENLEN
VELHE LTS @EARZHAEOH 5L E T2 0 CHERBPBEH & ZFR—-R T
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ARBOTHBIT T EHERELMAFITIERKTRHTWRCETELTBY, RHEBOFRRICL S F
REBROWHBEN LN HD - LRSS,

— 7, T FERE AR O F 23 ~68% THh 5. HHBEILFEEREZE LW BHRAKRRT
X Hzo-3%D 2N LB END Z LD, BEHE k5% L R60% DB M CILFEAE RO 2D
DA ENF+I Th o L THEEAR. 20 2 L1, HRERESHLL T OB TR TEERER
BN b HHERE FEREERLPTEOHBERLTNAZE (r=0.74, n=24,

P<O.0L) MbH IR ZB.

15



Table 2. Physical properties of sawdust media

Composition of medium Physical properties of medium ( ratio in volume , %)
Size of o dust—to-  Moisture Solid ratio Liquid ratio Air ratio
sa'wdust rice bran ratio content 1} 2
particlelmm) Day 0 Day 90 Day 0 Day 90 Day 0 Day 90
55% 5.0 6.9 26.9 23.1 68.1 70.1
101 60% 1.0 6.2 33.2 31.1 59.9 62.7
) 65% 7.1 6.1 40.3 38.6 92.6 553
70% 6.0 h3 50.0 48.8 44.0 459
55% 1.0 8.7 293 255 63.7 65.8
. 60% 15 8.5 31.2 33.3 55.3 582
10-20 102 65% 9.8 75 444 442 4538 483
70% 6.6 6.2 553 535 38.1 40.4
55% 8.0 9.7 32.8 286 59.2 61.7
10:3 60% 8.7 9.7 39.6 369 50.7 53.4
’ 65% 113 7.9 48.9 478 39.8 443
70% 9.3 1.8 57.7 58.3 33.0 339
55% 6.3 6.9 286 235 65.2 69.6
101 60% 59 6.6 31.7 29.9 62.5 63.5
' 65% 14 7.3 383 36.5 54.3 b6.2
70% 10.2 7.1 471 474 42.7 456
55% 1.6 85 313 26.3 61.1 65.1
_ . 60% 6.6 7.7 34.6 334 b8.8 59.0
0.25-1.0 10:2 65% 7.1 9.0 41.4 38.2 51.5 52.7
T0% 10.2 7.1 523 50.3 376 420
55% 9.1 90 33.2 296 577 61.4
10:3 60% 8.0 9.6 39.6 36.6 514 53.8
' 65% 8.1 10.1 473 43.8 446 46.0
70% 10.8 9.3 55.3 55.6 33.9 35.1

" Just after inoculation.
2 After 90 days' incubation of Panellus. serotinus (Strain SPs—11) at 23 °C, just before fruiting induction.

1.3 HigEeno,, C0,RERE
(DEREAE .

O.2. (1) O TORERGENS30H 8,608 8,900 B, ROV ARG (8
hAVEERT) (R WT, BERN OSBRI DO0,, C0, IR E % PB-Dansensorit i Check Mate0,/
CO, CRIE L. 2238 BRIT 1 AR 3EMER L, 2 s 3EKYELE,

(DHEREER

HEEIBBRICBIT A oC, BEOH ZERFig. 1TOBY Th 5. 23 CHREOTMHNIIZRIC X
BRIBZCOLBED LABRLLNDIN, TOBROEHII/NE o7, LrL, 10CT COFEER
ARy (84 o MABERT) ICTHCOL MBI Ui, 70, B o S/KENEWIE EH L CREW I
ERThH-T. .

B#900 B (FEEFER RO OEME 00,8 LU0, BEORERE %2 TableiTRT,
BV OB, KRPRMEB L UEREABE2ER LTI EARBETROSINET . £, 4
O CHREBRESBEROC AFa—F 2 M LR O HE%KEO R/ IEEE
(L.S.D) &R,
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Fig. 11a Sawdust particle, 0.25-1.0mm; Sawdust—to-rice
bran ratio, 10:1

Start of fruiting: MC55%, 115days; MC60%, 113days: MC65%, 118days;:
MC70%, 122days.
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45
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O e O wa() e MCT70%
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© 45
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30 60 90 Start of
fruiting

Incubation period (days)

Fig.. 11b Sawdust particle, 0.25-1.0mm; Sawdust-to-rice
bran ratio, 10:2

Start of fruiting: MC55%, 115days; MC60%, 113days; MC65%, 113days;
MC70%, 115days.
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Fig. 11¢ Sawdust particle, 0.25-1.0mm; Sawdust-to—rice
bran ratio, 10:3

Start of fruiting: MC55%, 115days; MC60%, 111days; MC65%, 111days;
MC70%, 111days.

Fig.11. Time cource changes of CO, concentration in the

cultivation bags of Fanellus serotinus using various
sawdust media .

Each bar shows the data of the medium having distinct moisture
content, from 59 to 70%,

After inoculation, culture bags are incubated at 23 °C for 90 days,
then the temperature shifted down to 10 °C for fruiting induction.
Fruiting occurred ca. 35—47 days later.

Similar results were observed in the media which had the sawdust
particle, 1.0-2.0mm (data not shown).
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Table 3 . O, and CO, concentrations in the bags of sawdust culture of

Panellus serotinus, strain SPs—11, on day 90, just before
fruiting induction
Table 3a. O, concentration

O, concentration(%)

A: Size of sawdust particle {(mm)

1.0-2.0 0.25-1.0
B: Sawdust—to—rice bran ratio
C: Moisture | 10:3 10:2 10:1 10:3 10:2 10:1
content of medium
70% 16.64 17.28 17.82 16.98 17.04 1762

+0.75 +040  +0.16 +0.18 *017  +012

65% 16.98 18.36 18.02 17.46 17.64 18.00
+0.45 +0.62  +0.51 +035  +0.21 +0.14

60% 18.26 18.66 18.72 18.70 18.54 18.50
-+0.21 *0.15 +027 +018 £023 015

55% 18,08 19.24 19.16 19.10 19.26 18.08
+0.10 +010 +0.17 +006 014 =x012

Least Significant Difference at 5%
Size of sawdust particle, 0.21
Sawdust—to-rice bran ratio, 0.30
Moisture content of medium, 0.38

Three-way layout analysis of variance

Factor S(Square sum) f(Freedom)  S/f - F-value P-value
A 0.02 1 0.02 012 07311
B 4.1 2 2.35 14,90  0.0000 *k
C 65.62 3 2187 13844  0.0000 ok
Error 17.85 113 0.16
Total 88.20 119

Test of difference of mean (least~significant-difference method)
Size of sawdust
0.25-1.0 = 1.0-2.0
Sawdust—to-rice bran ratio
1011 = 10:2
10:1 > 10:3 *&
10:2 > 10:3 dk
Moisture content
of substrate
55% > 60% Fok
55% > 65% *ok
55% > 70% ek
80% > 65% Fok
60% > 70% Aok
65% > 70% ok

*, %k : significant at 5% and 1%, respectively,
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Table 3b. GO, concentration

CO, concentration(%)

A: Size of sawdust particle (mm)

1.0-2.0 0.25-1.0
B: Sawdust—to—rice bran ratio
C: Moisture. 10:3 102 10 103 102 10:1
content of medium
70% 3.94 2.98 2.68 342 3.00 2.32
+0.64 +1.09 +0.21 +0.19 +0.64 +0.60
65% 3.54 210 2.40 3.14 2.86 2.28
+0.47 +0.68 +0.70 +0.356 +027 - £0.46
60% 2.06 1.72 1.68 1.80 1.86 1.84
+0.23 +0.13 +0.30 +0.26 +0.24 +022
55% 1.42 1.08 1.04 1.30 1.16 1.36
+0.10 +.10 +=0.16 +0.098 *0.12 +0.12
Least Significant Difference at 5%
Size of sawdust particle, 0.27
Sawdust—to—rice bran ratio, 0.39
Moisture content of medium, 0.50
Three-way [ayout analysis of variance
Factor S(Square sum) fFreadom) S/f F-value P-value
A 0.02 1 0.02 0.07 0.7925
B 8.63 2 432 16.01 0.0000 Aok
C 62.72 3 20.91 7155 0.0000 *ok
Error 30.47 113 0.27
Total 101.84 119

Test of difference of mean {(least—significant—differsnce method)

Size of sawdust

0.25-1.0 = 1.0-20

Sawdust—to—rice bran ratio
10:1 = 10:2
10:1 <103
10:2 < 103
Moisture content
of substrate
55% < 60%
55% < 65%
55% < 70%
60% < 85%
60% < 70%
65% < 70%

ok
Kk

$ok
ok
ok
ok
Fok

%, %% : significant at 5% and 1%, respectively.
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Table 4 . Effect of medium conditions on mycelial growth and weight—loss
of media in Panellus serotinus (Strain SPs—~11) incubation

at 23°C
Table 4a. Mycelial growth speed

Mycelial growth speed (mm) for seven days

A: Size of sawdust particle {mm)

1.0-2.0 0.25-1.0

B: Sawdust—to-rice bran ratio

C: Moisture
content of 10:3 10:2 10:1 10:3 10:2 10:1
medium
70% 33.24 38.33 54.39 36.24 39.78 58.38
+0.93 +1.47 +3.47 +0.84 +1.17 +1.54
65% 3042 35.41 52.36 32.92 38.49 57.44
+0.48 +0.87 +2.58 +1.23 +1.56 +1.01
60% 34.57 37.13 48.54 32.67 38.38 5019
+2.10 +0.70 +1.07 +1.31 +2.34 +2.43
55% 36.43 4000 46.91 34.16 40.37 50.38

+1.08 *274  £1.53 +222 £132 281

Least Significant Difference at 5%
Size of sawdust particle, 1.07
Sawdust—to-rice bran ratio, 1.58
Moisture content of medium, 2.03

Three—way layout analysis of variance

Factor S(Square sum) f(Freedom) S/f F-value P-value
A 172.45 1 172.45 21.02 0.0000 *ok
B 13,332.96 2 666648 81259 0.0000 Kk
C 285.46 3 9515 11.6  0.0000 FK

Error 1,714.63 209 8.20 '

Total 15,505.49 215

Test of difference of mean (least-significant-difference method)
Size of sawdust

0.25-1.0 > 1.0-20 Fok
Sawdust—to-rice bran ratio

101 > 10:2 *ok

10:1 > 10:3 ok

10:2 > 10:3 *o

Moisture content
of substrate

55% > 60% *
55% = 65%
55% < 70% ok
60% = 65%
60% < 70% Hok
65% < 70% *k

*, k% : significant at 5% and 1%, respectively.
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Table 4b. Weight-loss of medium

Weight—loss of medium for 90 days

A: Size of sawdust particle {mm)

1.0-2.0 0.25-1.0

B: Sawdust—to-rice bran ratio

C:
Moisture 4.4 10:2 1041 10:3 10:2 10:1
content of
medium
70% i8.51 21.16 2176 6.32 11.86 8.65
+1.69 +192 +=3.22 +253 +1.84 +2.21
65% 21.73 20.44 18.25 6.77 444 8.70
+1.33 +1.18 +2.14 +240 +1.36 +1.15
60% 14.71 17.05 23.15 10.45 11.73 10.13
+2.24 +1.91 +2.37 +1.90 +0.86 +0.63
55% 17.56 16.40 19.21 1417 14.79 18.40
+0.52 +1.39 +552 +1.27 +1.70 +2.00

Least Significant Difference at 5%
Size of sawdust particle, 2.29
Sawdust—to-rice bran ratio, 3.39
Moisture content of medium, 4.31

Three—way layout analysis of variance

Factor S{Square sum) f{Freedom) S/f F-value  P-value
A 1,365.38 1 1,365.38 114.16 0.0000
B 68.67 2 34.34 2.87 0.0520
C 97.32 3 32.44 2N 0.0640

Error T4 65 11.96

Total 2.308.78 Fa

Test of difference of mean (least—significant~difference method)
Size of saw

0.25-1.0<1.0-20 ok
Sawdust—to—rice bran ratio
101 = 10:2
10:1 > 10:3 *
10:2 = 10:3
Moisture
content of
substrate
bb% = 60%
55% > 65% kg
55% = 70%
60% = 65%
60% = 70%
65% = 70%

¥, %ok : significant at 5% and 1%, respectively.
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Six strains were used.
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Table 5 . Cultivation period and the yield of fruiting
bodies of Panellus. serotinus, Strain SPs—11,
on various sawdust media

Table 5a. Period necessary for fruiting

Period (days) necessary for fruiting 1

A Size of sawdust particle {(mm)

1.0-2.0 0.25-1.0
B: Sawdust—to-rice bran ratio
C: Moisture. 10:3 10:2 10 10:3 102 1041
content of medium

70% 36 36 49 36 36 47
+2 +2 +3 +2 +2 +4

685% 34 36 47 36 36 41
+2 2 44 +2 *2 *2

60% 34 36 46 36 386 37
2 +2 x5 +1 +1 +2

55% 35 42 39 37 37 37
+0 +10 +5 +1 +1 +2

Least Significant Difference at 5%
Sawdust—-to-rice bran ratio, 3.97
Sawdust—to-rice bran ratio, 3.97
Moisture content of medium, 5.04

" The period from fruiting induction to fruiting maturation.

Three—way layout analysis of variance

Factor S(Square sum) f(Freedom}  S/f F-value P-value

A 64.24 1 64.24 404 0.0489 *
B 808.78 2 40439 2540 0.0000 *oK
c 82.94 3 2765 1.74 0.1686
Error 1,003.03 63 15.92

Total 1.958.99 69

Test of difference of mean {least-significant—difference method)
Size of sawdust
025~1.0<1.0-20 *
Sawdust—to—rice bran ratic
10:1 > 10:2 ok
10:1 > 10:3 Kk

10:2 &= 10:3
Moisture content
of substrate
55% = 60%
b55% = 65%
55% < 70% *
60% = 65%
60% = 70%
65% = 70%

*, %% significant at 5% and 1%, respectively.
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Table ob. Stipe number

Stipe number of fruiting bodies{g/400g~bag)

A: Size of sawdust particle (mm)

1.0-2.0 0.25-10
B: Sawdust-to-rice bran ratio
C: Moisture | 103 102 10 103 102 101
content of medium

70% 33 16 5 42 24 5
+5 +5 +3 +12 +6 *+1

65% 32 13 5 36 23 1
+10 +4 +2 +4 +6 +0

60% 23 17 2 29 23 10
+5 +4 +1 +6 +6 +3

55% 15 10 3 15 15 5
+6 +4 +2 +3 +4 +2

least Significant Difference at 5%
Sawdust—to-rice bran ratio, 2.27
Sawdust—to—rice bran ratio, 3.34
Moisture content of medium, 4.23

Three-way layout analysis of variance

Factor S(Square sum) f{Freedom) S/ F—-value P-value
A 1,597.03 1 1,597.03 31.24 0.0000 *%k
B 24727.79 2 12,363.89 241,87 0.0000 *%k
C 6,049.54 3 201631 3945 0.0000 *K

Error 15,539.94 304 51.12

Total 47,914.30 310

Test of difference of mean (least—significant—difference method)
Size of sawdust
0.25-1.0 > 1.0-20 Fok
Sawdust~to—rice bran ratio
10:1 < 10:2 *k
10:1 < 10:3 *k
10:2 < 10:3 *%k
Moisture content
of substrate
55% < 60% ok
55% < 65% Kok
55% < 70% ok

60% < 65% *
60% < 70% ok
65% = 70%

%, k% : significant at 5% and 1%, respectively.
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Table 5¢. Fresh weight

Fresh weight of fruiting bodies {g/400g—bag)

A: Size of sawdust particle (mm)

1.0-2.0 0.25~10
B: Sawdust—to-rice bran ratio
C: Moisture. 10:3 102 101 103 102 10
content of medium
70% 71.65 56.68 20.48 60.19 6294 3284

+8.35 +726  +823 +1427 1161 =%=442

65% 68.43 4599 21.55 68.70 5276 11869
+1737  x£769  +477 +9.00 =599 X422

60% 53.28 35.60 13.33 3800 3583 3350
+6.81 =475 514 +6.79 =510 =511

55% 2491 20.51 17.58 2306 2488 1623
+0.64 *+530 4714 +518 =+=298 507

Least Significant Difference at 5%
Sawdust-to-rice bran ratio, 3.77
Sawdust-to-rice bran ratio, 5.53
Moisture content of medium, 7.02

Three—way layout analysis of variance

Factor S(Square sum) f(Freedom) S/f F-value P-value
A 3.63 1 3.63 003 08725
B 37,034.00 2 18,517.00 131.71 0.0000 ok
C 47,184.00 3 15,728.00 111.87 0.0000 ok

Error 42,7138.00 304 141.00

Total 126,961.00 310

Test of difference of mean (least—significant—difference method)
Size of sawdust
0.25-1.0 = 1.0-2.0

Sawdust—to-rice bran ratio
101 < 102 *%
101 < 10:3 **
10:2 < 10:3 %k

Moisture content
of substrate

55% < 60% e
55% < 65% ok
55% < 70% Fek
60% < 65% Fok
60% < 70% dok
65% = 70%

*, %k significant at B% and 1%, respectively,
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Table 6 . Moisture content of fruiting bodies of Panellus serotinus

(Strain SPs—11) produced on various media

Moisture content of fruiting bodies ( % )

A: Size of sawdust particle (mm)

1.0-2.0 0.25-1.0
B: Sawdust—to—rice bran ratio
C: Moisture 10:3 10:2 10:1 10:3 10:2 10:1
content of medium
70% 898 84 .1 86.4 89.7 876 86.6
+1.0 +49 +28 +0.8 +43 +3.0
65% 878 80.5 87.9 83.0 83.3 83.2
+0.6 +45 442 +4.1 +21 +22
60% 80.2 77.3 88.0 71.2 81.3 72.3
+27 +56 +3.2 +50 +6.1 +76
55% 70.0 816 83.7 78.4 72.3 75.1
+44 +4.4 +1.0 4.1 +1.8 +49
Least Significant Difference at 5%
Size of sawdust particle, 0.03
Sawdust—to—rice bran ratio, 0.04
Moisture content of medium, 0.05
Three—way layout analysis of variance
Factor S(Square sum) f(Freedom) S/f F-value P-value
A 0.02 1 0.02 518 0.0247 *
B 0.01 2 0.00 1.23 02973
C 0.20 3 0.07 2245 0.0000 *ok
Error 0.34 113 0.00
Total 0.57 119

Test of difference of mean (least—significant—difference method)
Size of sawdust
025-1.0<1.0-20 *

Sawdust—to—rice bran ratio

101 = 10:2

10:1 = 10:3

102 = 10:3

Moisture content
of substrate

55% = 60%

55% < 65% ok
55% < 70% Fk
60% < 65% ko
60% < 70% *ok
65% < 70% *

%, %% : significant at 5% and 1%, respectively.
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Table 7. Effect of incubation period on the fruiting period and
the vield of fruiting bodies in Panellus serotinus,
strain SPs—11

Table 7a. Fresh weight

Fresh weight of fruiting bodies (g/1200g)
A: Incubation period
B: Species of wood 85 days 90 days 95 days 100 days 105 days

F. crenata 238.58 276.04 261.34 244.01 252.63
+36.13 42863 +6260 +61.04 £43.91

Q). aoutissima 215.42 1703 241.58 213.15 243.33
+49.85 +2712 2383 +5796 2128

Least Significant Difference at 5%
Incubation period, 59.16
Species of wood, 26.67

See Tables 4 for explanation.

Three—way layout analysis of variance

Factor S(Square sum) f(Freedom) S/f F-value P-value
A 10,313.01 4 257825 1.18 03228
B 29,341.38 1 29,341.38 13.48 0.0004 *x
Error 198,018.63 91 2176.03
Total 231,673.02 96

Test of difference of mean (least—significant—difference method)
Species of sawdust
F. crenata > Q. serrata *k

Incubation condition
85 days = 90 days

85 days = 95 days

85 days = 100 days
85 days = 105 days
90 days % 95 days

90 days = 100 days
90 days = 105 days
95 days = 100 days
95 days = 105 days

100 days = 105 days

* %k . significant at 5% and 1%, respectively.
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Table 7b. Stipe number

Stipe number of fruiting bodies

A: Incubation period

B: Species of wood 85 days 90 days 95 days 100 days 105 days
F. crenata 204 178 172 152 175
+31 +19 441 +38 +30
Q. acutissima 196 156 193 137 141
446 +25 +19 +37 +12

Least Significant Difference at 5%
Incubation period, 41.24
Species of wood, 18.59

Three—-way layout analysis of variance

Factor S(Square sum) f(Freedom) S/f F-value P-value
A 36,750.22 4 918756 8.69  0.0000
B 2,946.66 1 2,946.66 2.79  0.0984

Error 96,197.63 91 1,057.12

Total 135,894.50 96

Test of difference of mean (least-significant—difference method)
Species of sawdust
F. crenata = Q. serrata

Incubation condition

85 days > 90 days Kok
85 days = 95 days

85 days > 100 days sk
85 days > 105 days %ok
90 days = 95 days

90 days > 100 days *
90 days = 105 days

95 days > 100 days Fok
95 days > 105 days %

100 days = 105 days

%, %% : gignificant at 5% and 1%, respectively.
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Table 7¢c. Period necessary for fruiting

Period (days) necessary for fruitingn

A: Incubation period

B: Species of woecd 85 days 90 days 95 days 100 days 105 days
F. crenata 40 38 35 33 28
+9 +9 +13 +7 +7
Q. acutissima 51 54 41 34 32
+5 +7 +7 +5 +2
Least Significant Difference at 5%
Incubation period, 28.68
Species of wood, 12.46
" From the fruiting treatment (shift down of temperature to 10 °C)
to the maturation of fruiting bodies
Three—way layout analysis of variance
Factor S(Square sum) f(Freedom)  S/f F-value P-value
A 797.50 4 19938 236 01038
B 296.45 1 296.45 3.51 0.0822
Error 1,183.80 14 84.56
Total 2,277.75 19

Test of difference of mean (least—significant-difference method)

Species of sawdust
F. crenata = Q. serrata

Incubation condition

85 days = 90 days
85 days == 95 days
85 days = 100 days
85 days > 105 days
90 days = 95 days
90 days = 100 days
90 days > 105 days
95 days 100 days
95 days 105 days
100 days = 105 days

BRIy

%, %% : significant at 5% and 1%, respectively.
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I.10 BE#HFYIICLHIBERR
(WO HHEEBRAE:
FEBRHERFE CHRIFLTND A X F B ABBRAEE (SPs-48,54, 71, 73) & TiE&E L
HhORERE S L CHER L~
VAZTBERBRER L L THBEREMTHREINTWARESMT v 7OoRBEER5 0, 7F
EIEDILEEM T v 7 (A« 7 XX - aF FHBEEOMNLRE  K-2,K-13,K-15) # AW,
FEERERRET o7, LEF o7 (B8 L AEBELFEETIOSIZIEAL, BKRE65%25
B, A B s, 2 A 1500 PRI 120085 0, BT KIRE (120°C, 6043) Li-t, T
ELI-BRBEEYY, 14807 0 0168EE L.
HEII23ICORR F TR M TITW, £ O®%IBEE10C, FA3HE E00%, HE250 luxDIEARICH L
o FEEBFEREEER LZENGIER, FEO E2+HXFTRAy P LTFEBEORLEE D AL,
HAEBBEYBNEEI COREERELL.
T, WHHICE L TEARHENNEBLEESAE TS L LI, B Il L2 FHEL L
L, Z0HE+*HRELE.

QR ER .
JIRERF o I L DRERBROBRE (Fig 1) R4, BHEMNEHIREIZSPs-T3RNHEICE D

LMol HBHHMNEBHINEIX T THELEL TOETAE Th o /. KRBT » 7 CIIK-2 L K-15
HRETCKBBELES FOEXFE O,

BERE - SN TFEIRE T, @ TCOER T IR R Th o728, SPs-T31K-1512 B W T 7 F
EFEDINENH . EHIC L 2O RIRMEIFIBR SN Z & LERF v 7 OZANHH
AR EZET OO TH D,
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Fig. 14 Comparison of the fruiting body yield among different strains of
FPanellus serotinus and different materials for substrate .

Strains of Pane/lus serotinus : SPs—48, SPs—54, SPs—71,8Ps-73 .

Materials for substrate : Mixed wood chips (powders) of several broadleaves
trees such as Castanopsfs. sieboldii , Querus serrata , and Querus acutissima
(K-2, K-13,K-15), and sawdust of Fagus crenata .

Size of wood chips : K-2=1,0~8.0mm , K-13=8.1~10.0mm , K-15=5.0~8. Omm

Size of F. orenata sawdust: 0.1~0,6mm=35% , 0.6~2. 4mm=59% , 2.5~4. 0mm=6%
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FOE LXA7I2BHDFYaFITEFEEEORE

## B
Trichodermal® i B O F OHBARE (LLF, bV aFi< LR 350 ZBoRRHEE TR L

BORZWHEEL LTHLRLN, BELGRAEOEKRE P = (FFHatrd=%) %
A L+2 b aFr<It L 3HEKEOBREEERECDSZ L2 BB L (Fig 15) . 20 Z oMK
BIcBHD Y aFADiFRlv A #5007 o 20N CHEINTEY, 7TV AV TiRA
X2 Y =HREOWAFLIRoTWD, F, MBI ¥=HHoO L) aF <Ot
HAOERIEEMICLIER IS TEY, HEOMBRIIBEEFENTHLDEZ L LHREL TV,
BETHE, Y2V E BBV T =R M) aFL-2ERT5 L0o@sEbH 5%,

g OO M) aFAvicHTHEREOREOFIEE LTI, RN & B85 2 R H
L7 RIEN A & r8pF A ol e S 250 ronTHEShTWS., ¥, RO
OREEZ O ZITOVTIE, REUC X ZHESTEOMEHFENARN S TEBY, ¥4 7 & TiHiEE
EENEE IR TWAY, LhL, AFZ45I0BWTH M aFr<iitftic 3+ 2RI #iE &
nTWHizn,

FeHMED L LTOLFZ ORI, EREEENA THAREORELELbNDN, i
BABHE TR AR P 2Tt Lo KERBHFIBRESELD, x5 7 r#HEOEAL
EFERNEOEEMRAOEBHIZIE, Y aFA-liREEROTRSLE LS b, &
Wz EF L.

Fig.15 Invasion of Trichoderma to the cultivation bag of Fane/fus serotinus
through the medium of ticks.

m. 144

(1) #EEHk
LAFFFizonTit, ERRFAERBB CREFLTVWS LAXF FEARKI2IFEEZ, )=

FA=IZ W TIREMWFEFTRT O Trichoderma harzianum TMIC-60622,
Trichoderma polysporum TMIC-B80146, Trichoderma viride TMIC-31601 % L3 L7,
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(2) B
LFEZ DY) aF A2 TEORESCERMPREEDOHEIZAND Y, 7 (Fagus
crenata), =} 7 (Querus serrata) 3 DMLY XX (Querus acutissima) By (R K1.0~2,0
mu, PN, 26~1. Omm) &OKMEE ZNENEMILTIOIL10:3IZRA L, KB E60%ICHML
e & fERR Uz, Z OB ##014 g 2 i QFBRE (R 18mn, & & 200mm) 12 M & 40mnZ2 1 T
120mnfR 2 B8, BIERRKIEE (1207 C, 6043R) L7z

M. 2 AXESBRUMIATFAROBABEEONE & KRESHE
(1) REBAE:

FORBFELULERBEORBPERS (AXF 71218, PV aFr< 38k %2, ML1.20F
HCHHER L@ OB I LAY 03 g B L. IR X RWVR D 8581323 CEET
TISAMITY, BHARAOHENEET IEBETHEPOMUOEETCOTHH (A& 5y DOHA), b
BVE2HENBTHEBECOSHE (M) aF=0Ea) Do =—ilRIEL ERMEE L L.

B, HERICOEIRKEREREL, TOTRHELYUHEROBEEL LT

(2) BRLEER:

BAMERIZBT %77 M) aF v OREAMBELERELGL OBBELHELE. A
X7 - REOINER XL URDS R 2BERIE D 2 Btk (SPs-7, SPs-48}%, hU av i<k
T. harzianum]l BMRE TN FNREFE LTHY, #E (3TEE) , BRAHORE (288 , B
JOCKHERME (2FEE) ORY Y CHIZBEOEMZRE L. BARMET—4 2 ZTHET
TEAMTHE L b, BRAEREERCL2ERNNOFEERERRBZ 2 o7 (Table 8). L% #
rOBEA, BEMTENRD LN, FHSps-TIEs XX T, HkSps-48i3 7 CHEIC BRI
FBAERLUE. BRHORBRIIEEEL VAR KRIVBERICESHMELE XEOTME T, &
AH10IB03 LD LFRICHEELANE Dok, P aFA<witB T, a7 T
BEbLI<HEL, BRHOMBRERRKEWEIVERGF THo. KEORMETRENE O LN
Mo,

LBl N aFiw CRERMPEICGEEZEBEENRRS ZEVXHLNE R 2
b ORI, AFF 7 OERMNEIIZEET N aF v OERBRICIIRE R, e x
PXRIAR0. 26— 1. Omm CBRIRM B L0 LOBE A MY aF A<t LA WEOHHICENThLBEZ &
(%) B7re Uiz, E 72, EBEOREIZBOTH, SHMCEN T30 HoBREE 5
WEEISEAZ L WREFHESOPHICED TH LY, HHEROBINIIRYITH S,

7B CRIER0. 26~1. Omm) & KM & £ 10:3TIRE LAKHIICRBIF 2B END Y a5 <
SHEYE(T harzianum T viride, T. polysporum) B LU AFF & 2Bk (SPs-7, SPs-48) O
SRMEERERBELFig 161277, 1 harzianum328’ ¢ CHRBLISMEL, ®WT23°C, 18°Co
BCHot. 7 viridebd23 CTER L ISMHEL, WRWTISC, 28 CONETH Y, 28 CTIRMmIRIC
HEEREIok. I polysporumi2d’ CTHES L HEL, WNTISC, 28°COJETH -7,

7. polysporumb 28" CTIL M EE ARIRICEN T, —FAFF I 2 > OEKEE H23CTRIG)
HEER LN, REROZERIILRINE ok,
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Table 8. Effect of medium conditions on mycelial growth rates
of Panellus serotinus and Trichoderma harzianum

at 23°C

Table 8a. Panellus strain SPs~7

Mycelial growth rate (mm) for seven days

A: Size of sawdust (mm)

1.0-2.0 0.25-1.0
B: Sawdust—to—rice bran ratio
C: Species of wood 10:3 10:1 10:3 10:1
F. crenata 451 6.14 5.17 6.60
+0.08 +0.19 +0.06 +0.08
Q. serrata 483 574 5.04 6.55
+0.16 +0.12 +0.10 +0.15
G acutissima 4.89 6.25 5.25 6.83
+0.16 +0.14 +0.11 +0.09
Three—way layout analysis of variance
Factor S(Square sum) f(Freedom) S/f F-value P-value
A 59.63 1 59.63 4.78 0.0354 =«
B 55.26 1 55.26 443 0.0424 =%
C 240.40 2 120.2 9.63 0.0004 =%
AXB 36.75 1 36.75 2.94 0.0948
AXC 106.76 2 53.38 4.28 00216 =
BxC 21545 2 107.72 8.63 0.0009 %
AXBXC 39.47 2 19.73 1.58 0.2198
Error 449 40 36 12.48
Total 1203.13 47

Test of difference of mean (least—significant—difference method)

Size of sawdust

0.25-1.0> 1.0-2.0

Sawdust-to-rice bran ratio
10:1 > 10:3
Species of sawdust

F. crenata > Q. serrata

F. crenata < @Q. acutissima
@ serrata < Q. acutissima

¥, %% : significant at 5% and 1%, respectively.
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Table 8b. Panellus strain SPs—48

Mycelial growth rate (mm) for seven days

A: Size of sawdust (mm)

1.0-2.0 0.25-1.0
_ B: Sawdust-to-rice bran ratio

C: Species of wood 10:3 10:1 10:3 10:1

F. crenata 479 5.50 479 5.70
+0.28 +0.40 +0.13 +0.15

Q. serrata 469 522 4.86 515
+0.17 +0.21 +0.20 +0.35

Q. acutissima 446 5.26 461 b48
+0.23 +0.39 +0.24 +0.46

Three—way layout analysis of variance

Factor S(Square sum) f{Freedom) S/f F-value
A 15.76 1 15.76 6.05
B 67.69 1 67.69 26.00
C 41.57 2 20.79 7.98
AXB 5.01 1 5.01 1.92
AxC 4.54 2 2.27 0.87
BxC 20.09 2 10.05 3.86
AXBXC 23.57 2 11.79 453
Error 93.75 36 2.60
Total 271.98 47

Test of difference of mean (least-significant-difference method)
Size of sawdust

0.25-1.0> 1.0-2.0 *
Sawdust—to—rice bran ratio
10:1 > 10:3 ek
Species of sawdust
F. crenata > Q. serrata *%
F. crenata > Q. acutissima ok

Q. serrata = Q. acutissima

* k% : significant at 5% and 1%, respectively.
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0.0188
0.0000
0.0014
0.1742
0.4268
0.0303
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Table 8¢c. T. harzianum

Mycelial growth rate (mm) for five days

A: Size of sawdust {(mm)

1.0-2.0 0.25-1.0
B: Sawdust—to—rice bran ratio
C. Species of wood 10:3 10:1 10:3 10:1
F. crenata 572 6.27 559 5.86
+0.08 +0.10 +0.30 +0.12
Q. serrata 7.10 7.09 6.70 6.82
+0.03 +0.34 +0.13 +0.23
Q. acutissima 7.30 6.32 6.21 6.15
+0.19 +0.19 +0.07 +0.16

Three—~way layout analysis of variance

Factor S(Square sum) f(Freedom) S/f F-value
A 2.56 1 2.56 60.06
B 0.01 1 0.01 0.12
C 11.54 2 577 135.22
AXB 0.25 1 0.25 5.79
AXC 0.38 2 0.19 4.44
BxC 22 2 1.10 25.81
AXBXGC 0.93 2 047 10.90
Error 2.05 48 0.04
Total 19.91 47

Test of difference of mean (least—significant—difference method)
Size of sawdust

0.25-1.0 <1.0-20 sk
Sawdust—to-rice bran ratio
10:1 = 10:3
Species of sawdust
F. crenata < Q. serrata %ok
F. crenata < Q. acutissima dok
Q. serrata > Q. acutissima ¥k

¥, %k : significant at 5% and 1%, respectively.

43

P-value

0.0000
0.7325
0.0000
0.0200
0.0170
0.00G0
0.0001



Mycelial growth®

Fig. 16.

23°C 28°C
Incubation temperature

wlpem= T harzianum
el 7. viride
e T pOlySPOIUM
G SPs—7

e SPs—48

Comparison of mycelial growth rates among three species of

Trichoderma and P. serotinus strains.

Condition of sawdust medium:

Species of sawdust, F. crenata; Sawdust size, 0.25-1.0;

Sawdust—to-rice bran tario, 10:3.
Incubation temperature: 23°C.

® Trichoderma: for five days

P. serotinus (SPs—7 and SPs—48): for seven days
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M. 3 BABERICKD FYaTFLTHYE (BEER, GiEE) OBE

M. 1. 20FHETLAXZ r(1218#) 223 CTISPMER L. DWT, A X2 L
MOEEZ 10mmBREEIY, ZOEDICTFOLYZF LE—R TS L T. harzianupD B3
¥MERYZEIOmIC 2D XOFWEL, METEMISE, 31 &HiWT 3 EERM (18°¢, 287 C, 28
C) THREL:.
D LF2T7OR)aFLIHE (BEE) SEBESH
WEBAx:

MY aF R <#BR4ARBCLAXZ e N aFf L <woRRREBE T L L BID, R
AFAEBEE3BENSEAEO2 AR, WHBETO7EM, BIWR 4RBEECOIIARM
DY aFAelll3BERFAELL. 2B, $RBX I3 KEERELE.

QR ELER

RETDLFZF1R2IEHO MY a7 <litEEF/ET HARRE LT, A% 7 25K
SPs=7,8Ps—48) & T harzianuml BHEFRWT, MY 2Fil<fHt (BEE) LTS Es
HoREERE L.

BRI W THE, ZREESESIT LB/ AEEBIC I IR EERERIT R, W
B E LARBRMEDCZ VLD, BORBOMERRENLOREFNFREFEZIC N 2F 1<
BFR{KE o7 (Table 9). —F, BABOBBEOREBII AN Z YOk Ic Lo TRER -,
i, BHOLE T, SPs—TIZ7 7, REXR, XLLEENI0:30MREbEM, SPs—48 Tty
X, REKR, XOOHENRICIOMEASDhEPIZE LS BEERRE ot
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Table 9. Damages of Panellus serotinus caused by Trichoderma
harzianum on various sawdust media at 23 C

Table 9a. Panellus strain SPs—7

Damaged length {mm) for 11days’ interaction

A: Size of sawdust (mm)

1.0-2.0 0.25-1.0
B: Sawdust—to—rice bran ratio
C: Species of wood 10:3 10:1 10:3 10:1
F. crenata 15.81 3.68 5.06 1.56
4785 +2.20 +5.64 +0.65
Q. serrata 1.19 3.19 0.44 3198
+0.78 +1.56 +0.32 +2.98
@, acutissima 2.31 0.75 1.88 1.44
+1.15 +0.18 +0.52 +0.21
Three-way layout analysis of variance
Factor S(Square sum) f(Freedom) S/f F-value P-value
A 59.63 1 59.63 4,78 0.0354
B 55.26 1 55.26 443 0.0424 %
C 240,40 2 120.2 9.63 0.0004 *x*
AxB 36.75 1 36.75 2.94 0.0948
AXGC 106.76 2 53.38 428 00216 *
BxGC 215.45 2 107.72 8.63 0.0009 *x
AXBXC 39.47 2 19.73 1.58 0.2198
Error 44940 36 12.48
Total 1203.13 47

Test of difference of mean {least—significant—difference method)

Size of sawdust
0.25-1.0 < 1.0-2.0
Sawdust—-to—rice bran ratio
10:1 € 10:3

Species of sawdust

F. crenata > Q.serrata

F. crenata > Q.acutissima

G serrata = Gl.acutissima

%, %% : significant at 5% and 1%, respectively.
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Table 9b. Panellus strain SPs—48

Damaged length (mm) for 11days’ interaction

A: Size of sawdust (mm)

1.0-2.0 0.25-1.0
B: Sawdust—to-rice bran ratio
C: Species of wood 10:3 10:1 10:3 10:1
F. crenata 2.44 0.63 1.88 0.31
+0.37 +0.57 4013 +0.27
Q. serrata 2.75 2.25 244 0.44
+0.25 +1.79 +0.21 +1.32
Q. acutissima 7.88 113 3.38 1.75
+3.92 +0.45 +1.40 +0.64
Three—way layout analysis of variance
Factor S(Square sum) f(Freedom) S/f F-value P-value
A 15.76 1 15.76 6.05 0.0188 =
B 67.69 1 67.69 26.00 0.0000 %%
C - 41.57 2 20.79 798 0.0014 =*x*
AXB 5.01 1 5.01 1.92 01742
AXC 4.54 2 2.27 0.87 0.4268
BxC 20.09 2 10.05 3.86 0.0303 *
AXBXC 23.57 2 11.79 453 0.0176 *
Error 93.75 36 2.60
Total 271.98 47

Test of difference of mean (least—significant—difference method)

Size of sawdust
0.25-1.0<1.0-2.0
Sawdust—to—rice bran ratio
10:1 < 10:3

Species of sawdust

F. crenata = ().serrata

F. crenata < Q.acutissima

Q.serrata < Q.aculissima

¥, %% : significant at 9% and 1%, respectively.
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2) LAXZ121E#O Y 3Tl (REERE, fEE) L&
(1) BRERAE:

VA RO MY aF it E O EY LT, M aFacEER 4 BROBEI
BWTTRSBREOMMEELRD . GHEES : 2% 2 BHEOBEREIILIL CHE~BROH
BRI REER LS, P aT -HEBERRECERL T #4477, MHEEd: AxF
FEBIRIFN) aF ALY HEOERE L 0RO E tREINDD, €2 THAD
PR 2R RE R LR, P aF A<l ET L) RaiTBR L TN F A7
THERE S - AXFF/HPELOEEN BEREDS I0mAEROFT) WBGaOHFLEIHREF
BTBZETEDODEDO M) aFAORAZHIEL, FOSEOREE#ETLZA 7 Mt
E2: AXFXEBZMN aF ALV HEEOEREN S22 0E (10m Bl E50mn i O
i) $CEEFEINDIR, T TCBAOHIEREFRL, TOEEORBEMFT LI
1 @ AF 2 /BRI EBRAER TS 2 2L, BEREMIZ M) aF<it@Esnd
HA7.

QR LER.

M. 20#REHEZ, P aFAL@EEREBEAHELEL, LrbEZEOHEKITEVE
ML LT, HRERMEBL10:3, B (0.26~1.0mn) O 7B EMH, BHEEE2CEE
EL. ZOERBETRBNT, AXFFI2IEHKICHT2 M) aFf 0B ERPILRRE L
(Fig. 17).

FUaFAvDRBERIIAFF FOBRKE TRELREBERL, HE/MEZK-2. 50m, mRER
84. 08mm T dh o 7=, BHESPs—61LSPs-T5%2F{e 1 O EHRBEENADEL RV, A F il
R aFr<ficEA LR, Y aF <R EESET DR BREYY 2EELTEOZ
HEBETHEEZONDY, VA4 THEIRTHWA LKW, Blzax & rdHEtY
BEABELTHF) aFfAvOEARERL VWA ZELEZLND.

MU aF it 2 fET A HiEE LT, YA &7 THMEEEZHEMICRE LB’ D 5
ZEMD, YAFFO MY 2T EERECHAV B b B (Fig. 18) DR HEFEE O G
BaAhTX /2B ERELED, ZOREE2Fig 190RT. HEELS DELEBHFALTEL
TSPs—27, 61, 75, 77, 900 5 E#E (£ D04%) VHER SN, WEE 4 IX19E#E(16%) , HHEE
3 PX20FBE (16%) , TWFMEEE 2 13244k (20%) |, WHEEE 1 153 Mk (44%) T, b VU =7 A<fiftEd
POEBROEESAEN T,

P aFAwic b L% rEERERLBEEIMOLXZ o MY aF ittt E & BWE
BERAOIERER S 7= (Table 10) .

ITROOREREY, AFXFFTVOBEKRICE TR aFASHMOMRIICEERDL L LMY
Binkiroin, £, EHESPs-6138 L USPs-ToBEREB LOMMEE T L& HITEWREE R L,
ML b U aF < itENsiun 2 & B bz o k.
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Number of strains

80

7
‘D 27

Damage (mm) after fourteen days interaction at 23°C

Fig.17. Damages of 121 different strains of Panellus serotinus caused by
7. harzianum.

See Fig. 16 for culture medium.

49



Fig.18. Various types of colony interactions between Pane/lus serotinus strains and
antagonistic fungi Jrichodsrma species. Numerals show relative competition
degrees of Panellus serotinus . 1. very weak, 2: weak,

3: medium, 4: strong, 5: very strong .
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Number of strains
o
o

)
o

ey
o

1 2 3 4
Degree of competitive ability

Fig 19. Competitive abilities of 121 different strains of Paneflus serotinus
against the attack of Trichoderma harzianam.

See Fig. 16. for culture condition.

Degree of competitive ability
1: very weak, 2: weak, 3: medium, 4: strong, 5: very strong
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Table 10. Correlation coefficients among properties of Panellus serotinus in 121 different strains

Mycelial Wood—decaying Damaged length caused
growth rate ability by T. harzianum
Mycaelial * *
growth rate - 017 -0.15
Wood-decaying *
ability 0.17 - -0.10
Damaged length caused *
by T. harzianum ~0.15 -0.10 -
Degree of * *ok
competitive ability 012 0.06 -0.63

*, kk; significant at 5% and 1%, respectively.

L. 4 L¥XA5BEBRRIEBRORRBRES L UM IEHELE
() HEAE:

BT BAH (B0, 26~ 2. 0mm) 6. 3 g \ZF 40K (GRBIKL, 000mLiZiE A RETVE=002.4g &)V
FREE —HVIAL. 7T g ZVEMR) B 11 TlED Uz 8585 vz (E/KE865%) . 2 e v 7 U (MR
40mu, & X60mm) 218 g FE W, BIEMKHE (120° C, 604)) L%, TWPDAEEHL (Difco) TH#H
L b & FECRE (1218 %, LRYEE02gBELE.

BEI323 CHERT Co3E BT o7, EB OB L 100°C TR MR L CREEESHIE L,
REREOMBGERICHTABLDREMBERE L L. bk, FERCOEIXEEBEL, FH
EERDT.

(DFER LER

AXEZrOEAREEE, MEVHER N a5 <itic 83 B8 T30 2WET LD, kA
0. 25-1emD 7T RN L KEE L 2103 TR U2 EAWVWT, AXZ X BAREREI2IFEAO
BAMEELZFE L Fig20). HAHEEREEATRELREERH Y, SPs-6, 21, 36HENR
HT, BEEOSPs—61152. 8mmTH o7, 728, BAKMEESPs-53D 15, Inm TH - 7.

S, W0 25-2m?D P BARICESEE RN U E VT, 1218%OHER %
HEFRE L7z (Fig. 21)  HEFHERERMEE L RBRICHEREICRE{ER L, 14. 1%L DB
FEZR LIELON 7 ERD - - S EIEKPs—20022, 2%, RIEMEIZKPs-1700. 8% TH - 7z,

Figs. 17~21DF — 2 &b L ICHBESITER Lol b 2 A, AFE27O MY aF L <vREE
EAREELERLRECHEBNS - (Table 10). YA FHITB VT HISIFREOMRERED
NTEYY | HREEOERLBEHRIE MY aF vt bEno 8 E2 LR 5.

£, AX Y OERMEELMERERECHRERH .
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Fig. 20. Mycelial growth rates of 121 different strains of

Panellus serotinus.

See Fig. 16 for culture medium.
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Fig.21. Wood—decaying abilities of 121 different strains of
Panellus serotinus.

See Fig. 16 for culture condition.

2 Weight loss of the sawdust medium after 63 days’.
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M. 5 BREMEICETD MaTFLmE (HiEE) OBRE
MHEBRFE:

PDAKSHE (Difco) 20mlZ&9emBED L ¥ — LIZHIEL, v — L OMRIZ AF & &7 B3R E (121 8#)
EHEE L 2 CTRBAMKEL, AX X r0EENIEY Y —LVEBRERLTHD, AFH
FE#EOREZar s R —F (5.0 miBR) TITBEWE N aFA<ERIE (7. harzianuml B
B ZEE LA CTHEOENERAL10H HEEL, BABE COMMEEREIZHE LTS
BB CEMIE L7, 2ds, SRR I s IEER L.

DHHERELER

MY aFA<ifEEOREEZHBELT LD, BEREM ECOREOFTREELRA LA, B)N
P COMMEERE RS S LT, T 1 5FME S OFEBEMTIEREKIC A2 E5102
BRHERY, EXBETOAXZFO N aFA<iEELRELE.

HREH EBPBER ETO RN aF < EEOHBESIT 2T A, AF¥rOE
REWMETO M) a7 A<TiHEERBIBEMTOMEE LEBE LN EBBELME Aol
(Table 11). FERROZ LB A F 5D ) aFA<-EEREICBWTHEDLILTRED O,
BRMEE COMEEZRET A DICRBIREREHVANERLS.

Table 11. Comparison of competitive abilities of 26 different Panellus strains
between sawdust and PDA mediums

Competitive ability against T. harzianum (mean and standard error)

on the sawdust medium® 2.97 &+ 1.40
on PDA media® 253 + 0.63
Correlation coefficient between the two media 0.18 ¥

® Five levels, see Fig. 18

" ho significant

M6 FJATILIIBOLF 2 TREREK
(DREAR:
T, harzianum W23 5 5 BEMEOMMHEEEMZIIERMEBIZ2 D L DI AF X Bk 0EE 2 B G,
M) a7 A< 3Bl L 2B RENREREFELZI T~ 1.
DFBREEER
MY 27w 3BT L 2 EBERENBERBELT o EL (Table 12) 53, £
7. polysporumé 7. virideDRERIIEL, A2FZ2rBPIC b =F A< EATIEBENE
D072.23 CE28° CTHT. harzianumMhd 2FEDO M) aF A< LD b ABICEVEBEELRL
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. 18 CloBWT, T harzianumd T. viridety 7. polysporumd. VI EEFEENRF RGN0, T
harzianum® T, virideDZIIFHD LMo 1. 28°C T T polysporumd T. virideDBEEEN/HX

WD,

ZO2HBOFEARMERBCCELIFRTHD I LREKLTIVD EZ AL,
MY aFAw STEOBRBENC L XX FrEERICHTOEEROMBESTEZITo

(Table 13). 3D MY aF A =D LAF X F ZEEICHTHEEED, BEETOESETED

HEPED LT,

Plbd Dy, BEBERTEOIRMICKE 2R BE RIS, REROFERREORRIRE23

CTTHTWAZ DD, AXFrO b)) aF il BICHT 5MNEEKROREKE, T
barzianudE VA2 CFOTMEDBED A ET I I W EBRH LN - .

Table 12. Damages of Panellus serotinus strains caused by three Trichoderma species

at different temperatures

Damaged length of Panelfus {mm/11days) caused by Trichoderma

Trichoderma Incubation temperature

species 18°C 23°C 28°C
T. harzianum 3.947.16 4473x14.07 2.90+14.80
T. polysporum -1.1%+252 -3.57+3.66 -3.881£2.43
T. viride 47+11.80 -0.67%+11.30 -5.43+£5.21

2 Mean and standard error of 20 different strains of Panellus serotinus.

Table 13. Correlation coefficients of damaged length of Panellus serotinus among the attacks by
three Trichoderma species at different incubation temperatures

T. viride
23°C

T. harzianum
23°C 28°C

T. polysporum
23C 28°C

18°C i8°C 18°C 28°C

T. harzianum

T. polysporum

T. viride

18°C
23°C
28°C

18°C
23°C
28°C
18°C
23°C
28°C

0.594%

048+

0.49%

0.83+

0.45+

0.89%

0.59%%
0.49%

|
I

017
0.65%*

0.48%
0.49%

— 017

[

|

0.66%:k

0.83%%

0.654%

0.89+#

0.66%*%

20 different P. serotinus strains were used,
* A# Significant at 5% and 1%, respectively.
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M. 7 BELEMIIATFILIEHTELT Y rEROBERE L FEKREED
() BEBAR:

TFRRHEAREEFRETIONCEM LA BOTHEROOFETAFF & 423CT
HMEE L. D\WT, WCORERICHE L TRERELITY, ZOHRWEBMOFEEDINE
ETERERAE L. AX & idiBHR L 2 BB ECHIR 1 B CITY, SHEBkICOX 3 REEE
L.

(DEFEREER .

BER, MMEERR TG U CRmHE 2R Lz 5% & 7 EHESPs—6118 L USPs-75 D B3 itk
#Table 14 12579 WEKIIEE RAERBRE CEALZRT ARBBRE AV T DK
SPs—48 & LB L C, BAMREBLICTRENERRREETHY, ERLULOKELE LT
Vo, SPs—613 L URSPs-T5D T KD BIT A - WER TH Y, SPs—48% ik L THAMKMND
2, EPETHEMICLERTh . ZHHDBHRLE MY aF < iiittho X ¥ 4
BRIZ, AF & OREHFEEEORIC, MMEEEERTROTIBAL LTHE LR
bHDHOT, S8IIIALOBECIYMA TV E .

Table 14. Panellus serotinus strains selected as strongly resistant to Trichoderma spp

Strongly resistant strains Previously selected strain
SPs—61 SPs—75 SPs—48
Damaged length by T. harzianam (mm) -2 .50 -2.17 36.17
: +1.50 +0.76 +2.67
Damaged length by T. viride {mm) ~8.45 ~5.25 164
+1.15 +2.1% +579
Damaged fength y T. polysporum {mm) -6.25 -7.35 2.75
=+0.85 +1.07 +1.86
Degree of competitive ability 5 5 1
Mycelial growth rate {mm/7days) 43.75 37.75 38.33
+1.94 +1.47 +2.14
Wood-decaying ability (%) 10.9% 17.3% 14.7%
+22 +1.2 +1.3
Fruiting body vield in the 76.4¢ 74.0g 77.6¢
first flush (g/400g-bag) +3.29 +2.289 +2.67
Morphology of fruiting bodies™ Thick cap, light color Thick cap, light color Thin cap, deep color

Culture medium: Fagus crenata sawdust, 0.25~1.0mm in diameter: sawdust—to—rice bran ratio, 10:3.
Culture temperature; 23°C.

Strain SPs~48: selected previously by its fruiting body productivity.

Strains SPs—61and SPs~75 are superior to SPs—48.
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.8 FEFRELLUVEKRICEN D LT 2 7EHORE
FEAGNEOEBEELRLT, £, FAHCHEAE2ET2EENH 2 2 &b, BRIRICERN
EEROBRRET o 7.
(DHHERBRAE:
P BARERBE CREL TWA AT Z rEFAREKRIIERE A4 L.
FFBRE L KRN EFRETIOONCERA L, F/KEL65MITHE L 22 v, Th&PP
17 400g75 D, BERSIRE (120C, 604) Lk, TOEE L I2IEROBIHERMZ, 1595
R IbgERE L . |
2323 COREE T T90 8 BTV, £ OBRIBEEI0C, HAHEE0%, BE250IuxDRAEEITB L.
FRENBESEHTL L LB, FEEEEH LEZBEKRIEDNT, FLOFELPLICLATO
SRR EIF o7, OAOHWRECA -7 b—RA¥ —TRESICULEFEEZRAELTLL
VR, RN, HEN LW ISBBTRREFMLTH ol BbEWVIHEE £ OEKD
L LTER LR
DBRELEBE

FEBNEOHEMERLFIg 22I R L. TEEEZEBELRD o LEKRISI8EEA LN,
7 ) O IEHUL B id49g, Fe RN BIXEHRKPs-25082¢ TH - 7.

FREETRE LIS HERISRREIC DV T RWREE T o o R & Table 16127, EREISER
1, U OFL 16 (17%), 2BV b D IL26T R (28%) , B4 & Ul b O DB 51E#K (55%) T,
WHERELRNVEVW IR T .

HokEE U b ORI9ER (20%) bote. AFF FFEHKIC L > TERSH DN, - #T7=
—ANENT ERERINLTVEY . ZhbHAOHIEKRICOWT, FRCHERT IRy OR
EESHBIEE L THEN.

YLEOREREND, IR L AKE SO TEBEROBKERL T Fig. 23). % [E R
WEREER | TEEAE L, TR, B VWEL B AV EIL L, ROER(EHEAOHE (1~3)
X HAE A BIRE A CHEMEEER L. ST, THB o TRERE L ERTEBL
P VR & TR R /ERR L2, T ORERE S LI, BES—E L~V EL ECIREN B
BT S EHEEBE L. 2D BN S BRI ELS. 0g /RUTOEK IV ARICERTH -
7.

i 5 B ORISR E L (Table 16) . 7o & 20, SPs-11ILNE D H K AE %, SPs-97
BHAOHBBENZERER L. ShoBHRIIERAREORHEME LTUEATEDSLERD
A A% ChHBEHEEZERE L LAXZRBEGFEBEL TWE W,
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Fig. 22. Fruiting body vields ( fresh weight, g/400g-bag )
of 121 different strains of Panellus serotinus.
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Fig .23. Scattering graph of tasty index and fruiting

body vield for evaluation of Panellus strains.

Tasty index: 1, bitter; 2, a little bitter; 3, non—bitter
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Table 15. Taste properties of fruiting bodies of
Panellus serotinus in 93 different strains

YRy
Bitter Little bitter on-bitter
Non—sweet Sweet
Number of 16 26 32 19
sirains
Ratio 17.2% 28.0% 34.4% 20.4%

Table 16. Panellus serotinus strains selected for fruiting body productivity and tasty index

A: Panellus serotinus strains

B: Properties SPs—6 SPs—11 SPs-16 SPs—17 SPs-97
Fruiting body yield 68.64 76.52 74.05 71.36 68.61
(g/400g-bag) +10.50 +1.37 +3.43 *+1.24 *+18.41
Stipe number of 29 30 37 33 A9
fruiting bodies (per ‘ . '
400g-bag) +2.83 33.54 +9.90 +10.61 +22.63
Fruiting period 47 52 47 46 40
(days) +0.00 =+ 1.41 +2.83 +1.41 +0.00
Tasty index 3.00 2.67 2.86 3.00 3.00
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B%ICHRE L. 1HEDH Y 28kgT 2R Frb vy (PP) oK BERICKEHEL,
BERTBE (120°C,604) Lk, TOERLEABEGERYDE, 1287015
B LAY FMEBI, dBE L LTIbkgT >PPHEHOBB R REH LEZEEGMHERL L
SEMMEEE - LCT T, 23C, BEGI%DOERRCIOONMHEE (1.5kgW KLY
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V.1 ##
(1) R .
FEBRWRERPRYE CBE L A% 7 & | Panellus serotinus (Pers. :Fr.) Kuhn. | B4 gk
SPs—7 & SPs—48% A\ 7o, MBI OB MESL L URBEFIE#-10LBY TH 5.
F—1 LXIrFREORHHE
#® O & #
EE A £ 4 RERBE - . K%
HIEAH*® ik I8 ¥ E A
SPs—7 7°F : 3A%hNo.1 1998/4/26 | “eshERiy 7 AKdah 85.7
SPs—7 774 : TARN0.2 | 1998/4/26 | N gk S Feshhs 91. 6
SPs-7 77+ 1 25%5Ne.3 1998/5/6 | Juishis 7+ S 84. 7
SPs—7 7°F : 737 1998/5/6 | Zeimihis T st E (Eha) | 89.3
SPs—7 7% 13073y 1998/4/26 | Zegfskh: 7 i 91.7
SPs—48 7+ : 2% 1998/1/22 | Zedifkiy e A 74. 8
SPs-48 7'+ : 7A% 1998/1/22 | ZesRfss T[S (Eh) | 756
SPs—48 77+ : 1-v7° 5y | 1998/1/22 | ZogHdhi 7 N i 80. 9
SPs-48 43%° : 1434 1998/3/3 | EffaE | /X ¥ b 37aW R 85.6
EEERXARBCTHEL, ~BOXEZIZIL->THDLIRHE
V.2 BEBAE:

WEFEE, MITRSRBLCETRSRST~= = T2 T

Ok 4y : 105 CHIEREIE

QFNRIE N F-NERERE

OIRH : Bk
@5y AR

OFEBE | ICPEXSILTERE X R
@r&IrBE BHEEEs o b ST T
DRt BEEEYE, 7o AF—7FHEQ)
@Rt 7 =/ BRALAE  T0%T & / — /L THIHALEE, 73 MESOWH—H I ESH
BT B7 T T AP — A8S00E = THIE
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QBB AR : 80% & ) — VIR I CERFMBEMHE, PY AFAT U ALRL,
HAIa<w W57 4 —LTER
@5 " ~X 7 UFFFE: PCAMBBEBERE a7 XV EER
OEHER : 80% & / — VIEHIZ CRIEMEBHE, AT 77 0d - TRk, &H#
BEI o b7 4 —ICTER

V.3 BREBE

FORRIY, B2~BTICRLEEBYTHD., LAXFFITHESHCEDBRMENRS T & 24
Ml UTHERR SN, —RSY - B F I SRT A BT I BRI HELA - SRBIFEICLD
EZEFFEO Lok,

LivL, HEBERUETALI—AO L "a—IREL G5HENAZ ENERIN, SPs-T
THEBEODS O%IULEEHTINE., £, FAa—R BT, T0ENEFECHN, SP s
BRI RNWTIAINE VAT THRIELATERBETA - T F RSP -7, MOEOI LE~ST
LA a—RABEREMo T,

BRI, BHICE > TERXDLZLOD, SPs-TRBWT ) vyI@gere /A4 I U,
T AVEENREL, BEOL0%P Y IR TH- 2.

5 OEBREEDE (X7 VAT FH) OFRIZS P s 48lnB W T& <, BMEHM T
I RARITELBER TV,

5° ~GMPILINBVAIZ L0, #INTA2Z LAEMTHDHE, F/ L EMEI»RVRRD.
fr & 20X, MBEGHEBIC D, FA4 X705 -GMPEIIH200ng/Dryl00gii<Ic %20, ¥ A
OB RERPERLTVWS, 2hbDZ b, AFX I OoNTIRMEAEZOS -GUPE
ERTEHENRALZATHS.

PLEORERN L, BRSO -GMP, WSS - 7L —, FHEBRES BBV TR, HitE
HoRBREOBNCEAZBR LYY, BHROBVWSASIEET I L0 ghofk. HK2EKRD
BRI LIRS, SPs-4850H SPs-TORINHL, #WIZELEZ &Iz, ZhH DRI
RAKELEboTWALD HE SN,

A, BWLELDRIZBEZRESRMT, MR L TWDHIERT 2/ B, R
AR, THREBRESLRANICHANTAILERD D Z LARBR I,

Fh, TRAIPLa— T TRELEFREERZIAISCHEATELERBELLSD, £0
BERSEIXSEOFRENDIL, HETE 2ol
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2 LXITEASDITHEER
(—RR - E4S VB - 325/)L5)

—H R 5> g /AR #1005
Hif - Eeme| ko [ saunvHE| IBE RIKAEY R 5 R
sl s 3,90 0. 50 19, 49 1,30 5. 97

Jps 8 75. 62 2, 80 0. 30 20, 68 0. 60 4.11
BTty Y 80. 85 3.10 0.70 14, 65 0. 70 5. 92

—#ER g/100g dry
W - HES| 2008 BE RIKIEY K5 B
SR 15. 60 2.10 77. 20 5. 10 23.72

jsjf ?;;8? 19, 60 9. 40 73. 90 4.10 28. 59
bl A 16. 00 3. 60 76. 50 3.90 30. 91
E2 3V m g /A B AR 100g Esz48 mg/100g dry
B - HihE S B B. Ek - BHRE B B.

SPs~-48 SP s —48
P 0. 56 2.67 g e 2.23 10. 60

SPs—-48 SPs—48

i 0.16 5.28 o, 0. 66 21. 67
. S 0.08 5. 87 S P48 0. 42 30. 66
S5 IVERER m g /100g dry
B - BHRlE N a K Ca Cu Fe Mg M n P Zn

g owzs | 45.08 12,405.86 | 20.22 | 1.76 | 9.66 |26L.74 | 567 |924.26 | 4.02

el . | 5826 (230202 | 4562 | 0.98 | 8.8 |174.61 | 630 {687.10 | 3.54
gy one | 7035 |2,140.15 | 80.31 | 110 | 7.00 |200.85 | 593 |e10.61 | 3.56
4T ILARRE m g /100g_fresh

[k N a K Ca Cu Fe Mg Mn P Zn
gy owzy | 1136 | 606.04 | 7.36 | 0.44 | 243 | 65.93 | 1.43 |232.82 | L0l

gp e | 1420 | 58330 | 1n12 | 024 | 237 | 4257 | 154 |167.52 | o.86
Sppe | 13.47 | 40984 | 1538 | 0.2t | 1.34 | 38.46 | L14 |116.93 | 0.68
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#=—3 LXATESaTER
GHEBESE-HE7 La—IL) .
g/dry matter 100g

Bk - RS TS E =I5 b =Ry =N Na—R| bLnBD—R] BETE
; 1§P:i;31nﬁ. |0 - 3.85 1. 54 30.81 | 36.37
. *S:P]S};;’}No_z 0. 16 - 3. 21 2.29 26.92 | 32.58
, TS;P]S};;NO_s - - 3. 41 2. 55 33.61 | 39.57
7?;?’;;_\, ~ - | 29 1. 56 31.72 36. 19
IR - 2.15 1.19 31.67 | 35.01
7,3;’?;4}% 7.15 0. 48 0.71 10. 31 15.79 | 34.44
73.,23:';‘% 9. 48 0. 03 0. 16 14. 43 21.76 | 38.86
; f‘?ijﬁ | o 0. 08 0. 85 2,34 18,16 | 22.21
”S#'?Sfffm 0. 79 0.11 0. 40 3, 25 19.00 | 23.55

¥

MeEkEE - EFIILO—ILEEICDOLT  g/dry 100g

zpCcoBES YO —L[TFSEL—N|TS5H =R | T —=R [Ry= b=l bLnE—2R
gAY 0 2. 60 0,12 0. 48 6. 71 15. 27
T/ XA 6. 86 21. 43 0.07 0.24 1.07 33. 89
INREDAD 0.10 0. 09 0. 00 0.32 0.19 34, 78
—AGL AT 0. 09 0.30 1.19 0. 43 0. 40 21. 80
TA AT 0 0 0 1.00 0. 70 4, 50
fEFEEREL b3
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R—4 LFETHRSSTHER

(HERETI/ )
mg/100g Fresh mg/100g dry

TR i | e |y asry TS/E |SPSTR TSPl T She e
p-Ser _ 6,51 | 5.28 | 803 n-Ser 26.68 | 20.97 | 41.95
Tau 898 ) 6.29 ) 5,37 Tau 28.64 | 24,98 | 28.06_
Pea | { 0.00 | 0. 00 0. 00 Pea 0. 00 0.00 0. 00
Urea 0.00 | 0.00 0. 00 Urea 0. 00 0. 00 0,00
Asp LA9.84 ) 63.84 | 50,97 Asp . 204,44 | 253,44 | 266,16 _
Thr _7.50 6. 73 6. 30 Thr 30, 78 26,70 32.92
Ser __9.68 7. 89 6.77 Ser i 39. 70 | 31.33 35. 33
Glu_ 142,08 | 116,74 73.80 Glu b82.76 | 463,45 | 385. 37
Gin ' 76,02 | 52,71 37,44 Gin 311.82 | 209,24 195,51
Sar 0.00 | 0.00 0.00 Sar 0. 00 ___0.00 0. 00
o -Aaa 9. 687 10. 10 4,92 0 -Aaa_ _39.67 40. 10 25,69
Gy | 4.4 4,71 3.94 Gly 18,10 18.68 | 20,57
Ala (43.03 | 24,44 | 18.57 Aa | 176.49 1  97.01 ) 96.96
Git | ___0.00 0.00 [ 0.00 Cit 0. 00 0. 00 0,00
¢ -Aba 0,44 |  0.5] 0.30 Q-Aba | 1.BO | 2,03 1.54
val 1 7.03 5,96 i 5,53 val 28.84 | 23,67 28.89
COys | 11.36 ) 9.39 )| _7.22 Cys 46. 58 | 37.29 | ... 37,70 _
Met .| 0. 00 0.00 | ___9.00 Met 0.00 ) .1 0.00 | __...0.00_
Cyst 0,00 ) 0.006 | 0,00 Cyst 0,00 0.00 ; 0. 00
lleu __7.95 6.92 |  6.567 leu 32.61 |  27.47 34,31
Leu 7.95 | 7.25 6.57 Leu 32, 61 28, 76 34.31
LA SR 6,92 585 | ...4.93 Iy 28,37 | __..2%21 | 25.72
Phe 10.51 | 7.59 7.01 Phe | 4311 | 30. 11 __36.61
B-Ala 1.19 | 0.66 0.98 B -Ala 9. 80 5. 27 5,10
B -Aiba 0.00 4 0.00 1 ¢ 0.00__ B-Aba | 0,00 y 0. 00 0.00
Y -Aba 4. 00 2.66 [ 1.03 ¥ -Aba 16, 39 10. 16 5,39
Et-NH. 0,00 0600 | 0.00 Et-NH: _ 0.00 | 0. 00 0. 00
NHz 0,00 1 0.00 | 0.00 NHe . 0. 00 0,001 __....0.00
Hylys 0,00 0. 00 0.00 Hylys 0.00 [ 0.00 0. 00
Trp__ 2.10 2. 03 1.27 Trp 8.62 | 8. 04 6.61
Orn 33.08 | 22.72 | 15,38 Om 135,75 | 90. 20 80. 33
Lys 15. 24 9,26 7.53 Lys 62.50 | 36,73 39,32
1-Mehi 0,00 | 0.00 [ 0.00 1-Mehi _0.00 0,00 0.00
His 5.74 3.47 | 3.85 His _.23.53 13,76 20.10
3-Mehi .74 | | 0.73 0.24 3-Mehi 7.14 2.92 1  2.53
Ans | 0.00 | 0.00 0.00 Ans_ 0.00 ) 000 0. 00
Gar | IPR:0 N — 1,97 | 0.65 Qar . 6.19 | 7. 80 6.76__
Arg 16. 68 10. 16 7.89 Arg 68. 40 40. 34 41.21
Hypro 0,00 | 0. 00 0.00 Hypro 0.00 [ 0,00 ___0.00
Asn 10. 97 9, 08 8.32 Asn 44991 36.07 43, 42
Pro 4, 46 3. 86 3. 62 Pro 18.31 | 15,31 18.92
Total b04. b8 | 408,69 | 305, 00 Total 2,074, 53 1, 625, 06 i, 597.31
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£—5 LF¥ITHEATHRE

[TITARTO—/b; E'450D. RTER{K]

{mg/100g)
N ems | =mm | mokm
gl v | w
B w | w

74

€11
mgL/Dry mattter 100g
wtk - mwma| oo B, OO0 EER | o | B, le| BB | FB | R | B | JUB | RERERE
, ﬁP;;;NM - 57 31 | 236 |1,516 | 442 | 102 - 13 | 135 | 535 3, 067
. ﬁ’;};’mﬂ |- 35 - | 183 |1,624 | 461 | 93 - - |12 | set 3, 099
5 ,LSJ:S‘.,;;N{, J - 34 - | 153 |1,278 | 452 | 145 - - | 202 | 430 2, 694
TSf?";;? - 53 - | 188 |1,650 | 591 | 253 - - | 268 | 524 3, 536
, fzpf_",);. . 74 - |16z o737 | 915 | 124 - - | 256 | o973 5, 301
f??}‘i?,, 1,834 | 147 - o7 | 547 | 262 6 9 47 g8 | 297 3,334
ﬁisf";'f_‘, 1,272 - - | 314 | 450 | 387 | sl 35 a6 | 117 | 333 3,015
, f'?ﬁjﬁ S| 916 | 239 - | 194 | sor | 306 - b | 4 {13 | 200 2,710
,}Rs;f'.:s,'ffx , | L - 8 93 | 80 | 176 | 161 - 29 | 96 | 295 3, 439
HEHH mg/Dry mattter 100g
socomm vam 0 LEER] | DR |, 50| BB | FE8 | BE | W8 | VB BERE
FoAg B 4| 182 0 23| 1697| 159 80 0 0 0| 267 2.412
LEY Y 16 47 31| 143 3200 0 65 ol 125{ 8is| 290 4733
NEELAT 0 0 20| 538| 3762 0 0 o| 44 g1| ani 4,756
=LA Y 0 o| 242| s07] 5681 0 0 0 28| 139| 165 8,762
LY 161| 358 o| 107] 1828 18 5 3 5| 270| 124 2877
TRy 1732 | 163 of 205| 1823 o| 253| 357 25| 285 352 5,195
T4 B 24 24 0 16| 1287 16 48 5 5| 123] 1006 2,554
B RiEEMBEESH * ; GCH
B—6 LXITEDRIIER
SRR ERERAE R (%0 BEHEDOISE) -AT0-)L]
H # |SURFUB|ALESFUB| st RTFTUVER A LAVBR | U/ LB | VLB
B ER A Cu Cis Cis-1 Cis Cis-: Cis-2 Cis-s
J.Sf‘:“;‘;gﬂ 0.5 15.1 1.4 0.9 2.8 75.5 3.8
ﬁﬂsf;‘g 0.5 14.9 1.4 1.2 3.2 75.3 3.5
j.f'?gjff. .| 09 14.3 1.4 0.8 2.8 76. 0 3.8



R—7 LFETRSSEE

HERER M (RYLA4F L)
LAXBTDXILAFLER (mg/Dry 100g) E LR DORILFFEEE (mg/Wet100g)
Bi#- BIALS (BT —CMP [5' —AMP |5 ——UMP |5" —GMP || B #- 1 #hBR & |5° - CMP [5° —AMP |[5" —UMP [5' —GMP || 7K 4}
SPs—-48 SPs—48
2+ 1 182 61, 09 5. 63 44 81 29, 62 74 22k 15, 39 1. 42 11.29 7. 46 75.62
SPs—-48 SPs—48
I+ 729 12.02 27.16 25,22 49,73 94193 2.93 6. 63 6. 15 12,13 80, 85
SPs—-48 SPs—48
74117 5y 31,08 4.4 30,79 48, K9 7§ 1 197 5y B. 97 0.84 5.91 9. 33 T4, 81
SPs—48 | SPs—48 i
A& 1 A% 11,18 16. 25 60. 83 BAE 240 1. 61 2.2 8. 76 85, b8
SEEH
E/X/a0RILAFREE (mg/Dry100g) *
EOIDEES —CMP|5° —AMP|5° —UMP |5’ —GMP
L4484 7 7.9 15. 8 1.7
FoA480 - - - 1.8
T RTER 28. 8 22.6 100. 2 8.5
T RTEKR 109. 1 17.1 81.6 4.8
TALRTEE 100. 6 31. 2 89. 4 7.9
I/ X534 32. 3 87.6 19.2 11.6

FEFREXZRBEFFRELEA
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HBeEBEE

AXZrOEBBFICARARLEAGHEAL LT, XEROEDR, 7 ERK L REBETET
é&@ﬁ@ﬁﬂ&ﬁ%%%@%%%ﬁhowf%ﬁLt.%@ﬁ%ﬂ%ﬁ%&ﬁu<:@ﬁ®§m%
CHBLERBTAL LB HPRTFOBR L FTOEOFTEFERL, VA2 ERETHL L
DM o, Ei, TREEOBEEE T, B TRBCRVA 2 LARCAROBFRESH Y, A% 55
MDY A RO EFTE DL, FEKOERRSREITFUBEBRLTND LS
Bohle Lz, 20ESFF U BOEENEERBERICHTFL Z L oRRk> TS L Zx b, AF
ZEOAROBAEILLEoTWAS EHREINS, (B1E)

A 2 A 3O IR TR A RIERIT DR TV S, AR 1L U L7 2O EEE &
Bz oW RBREREIhTE LT, ZEALVIZIGEL TV L IEWVEY. AR TET
EERNEG LA TEL SRS T RERA L, EREEOEARN R EMHFIC OV TR L.

FOFRER FERBEEMBEEIZICCHFETH Y, Bl liphids. o RiCH 5T L 2H LT
L. FHERARITEAERE KD RMENSWHRIF Y SV I &, BHIEKENG 2D L
AL TEEADEAELE ALBENERLRD ., FEKOREL RELEEGLEL L, T TR
Y DIIAR0, 25-1. Omm, B ASPHTRET B e TRINER10: 3, /K ERESRD BRI BRI & HIWT L 7. ds,
T )R A ECRTEAATHICCO,OBRE TIZEM»ND & TFREBERSEEIND Z & PHE
ATV BB, AFH 4 OYURREIT IV TIE-F 305 A LB R 0 KR 58PN D CO, 3 FE & B Hh oD R
BT FEEOREFZBETA LA TREW E2RD, £, THREOREDHRED L, TOHR
BOREYHy FEAFRERELTVAOT, FHEERE PIENOCO,REY LA T 5BiirEn.

BEES A & r BEEOBHME & LOGRERHESATWS [EEOEREMZESLET YT K2
W, AR ZERE L TOBEEEEE L., BRICX > TRLAS 2 FEFIcFEEMBRATETS
5o LRI AN, T BT TRy, RO EES T v Tk 2 ERARCE
FHCHOTHS. (BIE)

EEIIAFZrORBRE LBV ETRT, ¥R BN LTD N aF A K 3BROEYRE
R, FOWELZBOREZVICLE. HIEARICELSNARARE TV A F7RRICRY 27
AL X HREDHENREEIND., L3 Z rRIBEOERL L FEEBENEDORTHIFRDO I OITH,
b U F A BIHEER O T RBMNETHD.

FrT, AEEFLE M) aFAC L OREREELY OFHORBPHBHTREL, 4F%F 70
R U 2P A HEOBREEIZSVTRE L., AF L0 Y aF A< THEEER A F X 7 OfRE
EFLAELRTEOCHBERS Y, ERHEOHBREKIT M) oFAwtEbBWRAS L7,
EEEITSEROBRICRAEAEERRITE R0, MY aF A< iHEOREICIXERE
ENHEGT, EBEOEKEEOERBEETHD 2 CRFETHL EERALNKL. £, T. harzianum
BRI PE B R AR X A EBRIL T polysporume T, viridell bRV E R TEFA SR b,
g AFHELE P aTATEEHRLTHERETIEE, AFFFOBRERETO MY aF
T E T B AV M C O TR LB LW L2 h, MEORER, 3RREEHVWDZ L
PMETCHDZ ERF LMNTR .

Loz e, BRBERE T harzianumk V523 CTOMHMRAREZITI Z &0 LY, £<
O RYaFABICH L CRHIMESTTAF X FERNBKRTE D BB LNNI R o7, KT
FHWTIIEEO LAY X FEHEEREL, b aF L <E & FEERRELZHFER R E L
CSPs-61, SPs-T5% P& BHRLE. M) aFA<ilH L TiEEAEDIVEEMHERRZRWE
BER64%H 0 FIERLEBHTRELE VA 4y ORENRBIRETHL Z LICHET D & AFXF T
@ Y aF A L TEY, RAEHEEROBTESNBETH LI EERLTVD.

DT OBEITEFEICRERBEYEZ AN, hd X OBARKRICE, FHREKRLD HOBE
CHB. —H, AXRATIEEET AT VRENT ERREINTRY, Z0oPThwr = b
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ERL B —ZBLVEERROKEEZETHIEBH-TVWEY, ZORIEL LTITo AT
Tk, R L7203 E SRR EREZ R 2V b ORBIEEFEMR S, O THRE R U Bkt 197
FROON. FRENRICH KRELRFERBERERL LN, KB L A% E b ICELLEKELE LTERE
BEBRE L. LU, FEREAONE, ARB LU aF A< TR W CER 7= 5 4 &k
EELNTELT, SROTHICLAFTEILETHS., (B

INETOMNRTE, FREFLHBREFAL LT Yy OBEESRBEHOBRBICT D M4, #
BEAGEEZHLNMNILTERE., LhL, BRE~ORBEREE 2 BE, EHERSEORBREE
KETLOEBIENIEBR w7 L0, BRNTORESEE 2OVERRSHD.

ZIT, B XA M@ BEREE L LT, BREBRB CERBERLALFA L 2WERE - BinBor
E= AN AR TEHELTY, BEEREEMESERORKRRL T 7. W BRSNS Hik
ELT, SPs-13, 89, 97 2B L. £, 1~3 AT RANOEBEOCHA {For b 2 5,
LFZrORBEREN I0CHBTHLZI L3 ATHECRISTETHL Z EBSh T,

R, AFZUERRETOELRZE R MRIBERMNT 520, ZhETEAVWTE T+
BEH LV EMT, RN TORERERMEATF v F72HWTRERRE T o/n L 22, AT o7
THHORERERTHE LB Gghot-.

oI, MFEOHKRYVA ZrBEEEROFAEEL LGS, BRI Fr BB CEIHERINT

W5 26k gBEARTORB ORI THLERSZ B ONEZ. 27, R u Lot
WZ 26k g DEHEREL, 2XFrOBENV AR EZ -7 225, 1.5k g K ERBED
INEZBDZ EMRHEK, 25k gERTORBIITETHBE NI 2R’ Dhofe. —F, BAeBE
WOWTHE, 2.5k g R THBER ERICEDRATIHARH .
INETORBRERL b LK, FTHR0EE LV EBERRETLUNITOEBRE TCAFZ OB Y
RV E R, B CORBRELTo0 L 25, BHERLHZ Y OUEL20%EH% & KT
BifThote. i, BHECREBHEEITo L 25, SPs-9TR LN CoEEncm < Bk L
EZrzbhr, (BNE)

HHERED ML An —ARTVHET A — L REL EHF SN L PNHBEN, SPs-TTHERE
DB O%ULELED TR, 7z, FAa—R BT, FOEREBICHIL, SP s 482800
TAARBE T AT TRHRELEFEETa - TS5 00SPs-7, fiOXDm LIE_TE Ao
—AEREMhoT.

HHBETHE, BMCLoTERHD L0, SPs-TEBNTY vyamdra s Ly 3 Vi,
T NVBREL, BEDS 0%NY VI8 TH-o 7.

DEWS OBMBEEME (X7 vAF FE) OFRIES P s 48V TH <, HHEM Tk
ZRAXERWEHEARICEIEER T,

5 -GMPIIMBALBIZ LY, BT A2 L BARATHIR, F /i vMERL2 RS,
To& vk, MBREITRDE, T A 4705 ~GMPEIZH200mg/Dryl00giEi< ic b, A
B OFFERBERERELTWHWS., ZThbDZ b, AFZFZOVTRMEAE DS -GMPS
BEREREhDLIHTHS.

PLEDRERM S, EBRMS D5 ~GMP, MEEENE - H7 Vo —oL, FHBEBSEICB VT, St
HRRBFEROEVICLIBELV L, BHOBOWARESEET I LRS-, #R2 Elko
BRIREFILELEES, SPs-4850 b SPs-TOIEIRHL, FERICBLUIZ LI, thb0RiE
BBRKEL ELoTWa b0 LHEINLE.

EhIT, BOWLEDERIEEEREIEREE, FRCOWT LT LT I 788, 2%l
HEEE, BERESELBONERNMNTI2LERDDZLAREBShE. (BVE)
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AXFFICEUTHE, EEERBHE SN TWARERR, RREILO ETIEABEICET D
S TR, O L A RTC, ERETFHRAFTEL S - a VIREERARO S
DIV H_RTHRNIERREEIN TRV, AEREROTH~OPRHFTE D.

DEOBRAEEZERD, AX 2 ORARELHRET S L b, BRABEOEHI AT TH
T TITE 2.
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i E

AF B 5 (Panellus serotinus (Fr.) Kohn,) I EGBEE0Z L LTS h 20, ZEMA
BEEIT D O OBBRHPREYRRICETAHRIZIE LA PRESh TRV, R T, &%
U DORBIEEEET 2720, FEOBESRMGEZMBETS L LI, BEH N aF L~

(Trichoderma spp.) WCiittEE T 2 EHEDORE LT o/, T, TEEBEORBEEL LT, %
AL R DITE 2R L7z,

1. AFRERERONRE

LAXFrOHEFHOBTFRBEHRRE ZOTHOBER X CHEFEAE (—ELE) HEDOR
BRIGEZRE LR, KBS EEEOATFREF LSRRI 2t~ T 2 & ) XATH
HZCEWRLE. A RTOBEEECTEE S A Z 5 OBEE L REOAF — 2R Ui, B,
HFR TR I NS FRIGETRYF~BE%, 1 HoEHRSEZRT, 2hah 1 EoskizE
FHRTIZEEY, o 1 HIZEFE~FEo 7.

2. WEEH
7 F (Fagus crenata Blume) 3K} (BIARX 1.0~2. 0 mmd 3V 3/ 0. 25~1. 0 mm) 12k daind 45
FELETC10:1,10:2 HAHVVE 10:3iTIRFO L, E7KEE 55% 0D 7T0%E TD 4 BRICEE L 7= 24 F¥H
DEFMEFE LIz, THHRHIC AR ¥ FEAEEEE L, 23°C 7T 90 BEIEHEE, 10CTTEEE R
ST TREONEIZKERE S KOLEMENS VBT XL BHESKEBRE VL 354
Lt FREOERBLELS RAEMBH o7, fi L LT, 7B 0B/, Wi 10:3,
B OADEHMP TR TH 0, BARELZHE L RAES (1, 200g) T 280g/ROINE 5
BL7e, 2B, FEEREOHBEEIX ICHEE Thof. £, TEEZZRETHHEHICE
i 5 FREERENBRFORBR/NG COMRE L BEHOSHERIT, FRER 3. 1I%B L 46%TH Y, F
EERREZEET SHE THEWEEbR . B A MEBO LS, KA ¥ rgHoF v 7
(WEO LR QRS CONWTHEAMERB L L 24, BlRIC L o Tika 3 # i LT
DFABFRTHL L EF D

3. FUaF A ikEE R
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Abstract

Panellus serotinus (Fr.) Kiihn. , mukitake in Japanese, is known as a tasty edilble mushroom in Japan.
Its biological nature and the practical method of cultivation have not been studied sufficiently so far. This
study focused on the culture conditions and strain selections of P. serofinus to develop practical cultivation

method of the mushroom,

1. Life cycle and nuclear behavior of P, serctinus

Analysis of mating pattern and ultrastructural observation of basidiocarps showed that this fungus has a
typical life cycle of Hymenomycetes with bipolar mating system. The nuclear behavior during basidiospore
formation was examined. After meiosis occurred in the basidia, each of the resultant four haploid nuclei
migrated into a basidiospore and there divided mitotically. The daughter nucleus proximal to the basidium
migrated from each spore back into the basidium so that the mature basidium bore four uninucleate
basidiospores and then four residual nuclei in basidium degenerated.

2. Calture conditions

In order to test the fruiting body production of P. serotinus, various sawdust-rice bran media were prepared
as the size of sawdust particle of Fagus crenata (0.25-1.0mm and 1.0-2.0mm indiameter) ,the sawdust-to-rice
branratio  (10:1 to 10:3), and the moisture contents (55-70%). It was determined that the optimum
temperature for fruiting of P. serotinus was at 10 “C when the spawn running was performed for 90 days at
23°C. Higher moisture content and higher rice bran content of the media tended to increase the fruiting
body yield, and higher moisture content of the media produced watery fruiting bodies. It appeared that the
medium composed with smaller sawdust particle, 10:3 of sawdust-to-rice bran ratio, and 65% of moisture
content was suitable for the cultivation of this mushroom. The CO; content and the air ratio against the
medium volume in the plastic bag at 90 days of the mycelium incubation (the timing of fruiting treatment)
was 3.1-3.3% and 34-46%, respectively.

3. Selection of strains resistant to 7richoderma spp.

Trichoderma spp. such as T\ harzianum, and I polysporum often attack and kill P. serotinus mycelium in
bedlogs and in sawdust culture. Interactions between P. serotinus and Trichoderma spp. were observed on
various types of sawdust media, and P. serotinus strains resistant to Trichoderma spp. were selected. The
degree of damage to P. serotinus caused by Trichoderma spp. varied with medium parameters, e.g., smaller
sawdust particles (0.25-1.0 mm in diameter) and a lower addition of rice bran (sawdust-to-rice bran ratio,
10:1} increased the resistance of P. serotinus against Trichoderma more than larger sawdust particles
(1.0-2.0mm} and a higher addition of rice bran (10:3). The mycelial growth rate of P. serotinus on those
media tended to positively affect their resistance, and the faster growth of Trichoderma mycelium made its
pathogenicity strong. To select a strain of P. serotinus universally resistant to Trichoderma spp., the use of
one Trichoderma spp. was sufficient. This is because the degrees of damage to P. serotinus by T.
harzianum, T. polysporum, and T. viride were positively correlated. Of the 121 different strains of P,
serotinys collected throughout Japan, SPs-61 and SPs-75 were selected as strongly resistant strains using an
isolate of 7. karzianum as a test fungus. The two strains also showed high harvest property. The
resistance of Panellus strains to Trichoderma on the sawdust medium correlated positively with their
mycelial growth rate but not with their wood-decaying ability and with their resistance to Trichoderma spp.

on PDA medium,
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Fruiting body yield of this mushroom showed wide variation among strains. Comparison of the taste of
fruiting bodies of these strains revealed that 51 strains showed no bitter and 13 strains tasted sweet. The
selected strains will be useful for breeding of excellent mukitake strains which have rich harvest and nice
taste in addition to anti-Trichoderma properties.

4, Cultivation of Panelius serotinus, ” Mukitake” in Japanese, using a simple institution

To reduce the cost of Pserotinus cultivation on sawdust media, a simple cultivation system was introduced.
The strong point of this system is the use of a viny! plastic house, which had no air-conditioning equipment,
during fruiting body formation. Under the cultivation of this system, we selected several strains which
were able to fruit well from January to the middle of March.

To achieve the low cost cultivation furthermore, we tried to use the miscellaneous-trees chip instead of
the beech sawdust which was used practically already. The miscellaneous-trees chip appeared to be capable
of P.serotinus cultivation.

Moreover, we investigated the application of 2.5kg of the common mushroom bed, which was widely used
in shiitake mushroom cultivation, instead of the routine 1.5Kg bed. It was found that the 2.5kg bed
produced fruiting bodies as much as the 1.5kg bed did. However, the 2.5kg bed had a tendency to produce
fruiting bodies from the upper surface only. To achieve better fruiting, it remains much room for
improvement.

Practical cultivation of Pserotinus using the above system was tested in Yamauchi -cho, Takeo-shi,
Saga-ken, It gave good results and strain SPs-97 produced in particular many fruiting bodies..

5. Chemical analyses of P.serotinus fruiting bodies

Pserotinus fruiting bodies had considerable much dietary fibers. There were no significant differences in
contents of general ingredients, vitamins, minerals, and free amino acids among culture media or the source
of nutrients added to the media. However, this mushroom contained a lot of free sugars , e.g. trehalose,
and sugar alcohols, although the values varied among strains. Moreover, remarkable differences in glucose
content of the fruiting bodies were found among cultivated conditions, e.g. media containing rice bran or
wheat bran produced glucose-rich fruiting bodies.

Of organic acids, malic acid, pyroglutamic acid, and fumaric acid were contained considerably although
there were significant strain differences. The content of “Umami” substances, nucleic acid related
substances (nucleosides), varied among strains. Of culture-medium materials, Quercus acutissima, Kunugi
in Japanese, supported fruiting bodies which contained much nucleosides.

From the above results, it was noted that the contents of 5'-GMP, free sugars, sugar alcohols, and organic
acids varied clearly with strains but not with the materials of culture media or the source of nutrients added
to the media. Comparison of tast between the strains SPs-7 and SPs-48 revealed that SPs-7 showed more
delicious and sweet than SPs-48; the amounts of 5'-GMP, free sugars, sugar alcohols, and organic acids
probably participated in this tast difference.
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