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Table I -1 Strain and its origin

Strain The possessor Origin

Pc82-1 Hokkaido Forest Products Reseach Institute Wild strain of Mikasa, Hokkaido
TMIC30150 Tottori Mycological Institute Wild strain of Tokoro, Hokkaido
TMIC30152  Tottori Mycological Institute Hokkaido Forest Products Reseach Institute
TMIC30240 Tottori Mycological Institute Hokkaido Forest Products Reseach Institute
TMIC30241 Tottori Mycological Institute Breading by Tottori Mycological Institute
Chikuma Chikumakasei Co., LTD Cultivating in Nagano

9-152 Meiji Seika Kaisya,LTD. Strain on the market

9-154 Meiji Seika Kaisya,LTD. Strain on the market

9-155 Meiji Seika Kaisya,LTD. Wildness strain of Hokkaido

KRCM506  Forestry and Forest Products Research

Institute, Kyusyu Branch

Wildness strain of Kumamoto
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Table I -2 The days when spawn spread in
wheat straw substrate(days)

. Temperature(°C)
Strain 520 25 30
Pc82-1 26 20 16 20

TMIC30150 26 19 16 17
TMIC30152 26 20 16 18
TMIC30240 25 20 14 18
TMIC30241 25 21 16 17

Chikuma 32 21 17 13
9-152 26 17 14 13
9-154 26 18 14 12
9-155 26 17 12 12

KRCMS506 47 24 17 13
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Fig. I -1 Dry matter decomposition(% in dry weight) of wheat straw substrates incubated
with 10 different strains of P.cornucopiae var. citrinopileatus .
(1) @;Pc82-1, O;TMIC30150, A ;TMIC30152, /A ;TMIC30240, l ;TMIC30241.
(2) @ Chikuma, O; 9-152, A; 9-154, A; 9-155, B ;KMRC506.



,,,,,,,,,,,,,,,,,,,,,, o -
PY |
,,,,,,,,,,, R

A

20 25 30

Temperature("C)

Fig. I -2 Decomposition of acid detergent lignin of wheat straw substrates incubated

with 10 different strains of P.cornucopiae var. cirinopieatus.
(1) @;Pc&2-1, O;TMIC30150, A ;TMIC30152, A ;TMIC30240, Il ; TMI30241.
(2) @ ;Chkuma, O;9-152, A;9-154, A\ ;9-152, l;KMRC506.
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Fig. I -3 Hemicellulose decomposition of wheat straw substrates ncubated with 10
different strains of P.cornucopiae var. citrinopileatus.
(1) @;Pc82-1, O;TMIC30150, A ;TMIC30152, A ;TMIC30240, B ;TMIC30241.
(2) @;Chkuma, O;9-152, A ; 9-154, A; 9-155, B ;KMRC506.
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Fig. I -4 Cellulose decomposition of wheat straw substrates incubated with 10
different strains of P.cornucopiae var. citrinopileatus.
(1) @;Pc82-1, O;TMI30150, A ;TMI30152, A ;TMI30240, Il ; TMI30241.
(2) @;Chikuma, O; 9-152, A; 9-154, A\; 9-155, B ;KMRC506.
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Fig. I -5 Dry matter degradation by cellulase (Ce-DMD) of wheat straw substrates incubated

with 10 different strains of P. cornucopiae var. citrinopileatus .

(1) @;Pc82-1, O;TMIC30150, A ;TMIC30152, A ;TMIC30240, l ;TMIC30241.
(2) @;Chikuma, O; 9-152, A; 9-154, A\ ; 9-155, l;KMRC506.
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Fig.1-6 Degradable dry matter by cellulase(Ce-DDM) of wheat straw substrate incubated
with 10 different strains of P.cornucopiae var. citrinopileatus
(1) @;Pc82-1, O ;TMIC30150, A ;TMIC30152, A ;TMIC30240, l; TMIC30241.
(2) @;Chikum, O; 9-152, A ; 9-154, A\; 9-155, ;KMRC506.
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in vitroB L EDREICRIFTEE

B X

EHEDIIT T, b bR/NERICY 7= 53t
EROWHTHE, TRLOLEHAKBIHO - Thie T
27 (P. ostreatus ) ZR5ET 5 LIELIHERK D TH D
MfaEER DY 7= BofF - W L, EEE LTOM
EPEDFERE & L= LT —PIC &k Dyt (LUF,
Ce-DMD & #£7) BT UES L, HEEEIKRFL
TWbENT—B R iRl (R TE L Ce-DMD
LDOFE., Ce-DDM & ERT) NHEMT L2 L& RLTE
[72,74], —F. © 7 X LE U Pleurots J& D AEEF
HWThHhorHEXE YT (P
FEAETITAARRAE S LR
%< DFFEZINHET 2 720 ORIFIEN
WEINTWAHE0l, LML, KAFEZEHNTHLLED
bYW EZ B Lo @A X Zadrazil[79]%° & 12 & [64]
DIAMTIRIZ & A BV, & 2 TABIZE Tk, RiE T
W LT ¥ EX 5 Pe82-1 # & /NETERF M f - 5%
L., BRI By 8 L ORI RIE T B A RET LT,

cornucopiae var.

citrinopileatus)

SNTEYL,

M EHE

PRI [ E TR L= ZEX X 7 Pe82-1 £ (G
A ERBRG IR CTh b, NEREHITE 74
7 TMIC30026 ¥k & 52 L= 1)1 S[74|0BEH & [l U e
v b THLIEEENTTEO/NERZHW, Zhxl

3em DR SICUIMI L, KB REEK 65 %ITFHEE L,
T2, BOLEFMRER L L TOXRDNOEIN[17,60]5°
B DAL BAE B 2 D Bk iin L
tmm%wwq®%%kmﬁ¢étw\%%@miﬁ
WZHEETT 10, 30 BN 50% DKL ZEEA L, K
3R 65%IHREE Ui A TR U 7m, BT, NERE
DB DR HIIT WS, Kk dah 10%IRINE; %2 RB10, [F 30%
WINEsHh 2 RB30, [A] S0%Ws LG %2 RBSO & #3, &
BT 2 L E N T 50g Y R A IR 850ml 24k
BEIZFED 121 C T30 i L2 % EIRE THA L,
H O U MGY KR (EFEoF X 2 %, =
—A 2%, BERFTX X 02 %) T 3 BEEEESEEL
THLERZ 10 BBRAES T A XUEL1Zb D 4g %
B L, UTORMETER Lz, BEIREIL 25 C,

FRRHR IR 75 % & L7z, BRI 1, 15, 30, 45, 60, 75
BXU90 AE L, 1ABICOX 3 AR L, 5
Ttk FrHud 65 °C 48 W@ M L CHME 2 HIE
L7z#%. 0.5mm D55 0VWEMED X ) I Bm L mig T
e Uiz, Fricid 1 48 3 RoBE2RA L, Th
NHEMEEAZST LD AW, SFEIZATE S
FIERIC LTz,

HBREER

X 1 -7 1C Pe82-1 ¥R DREARIC X D 5 D #e b %
R LT, HEEIIEENHARL 2D N THD
L. }44% 60 H #1231 5 WS, RB10, RB30 5 L O RB50



DHBE/ T ZE N E I 30, 37, 35 8 K V37 %, A 90
A% CTIEENEN 40, 47, 45 BLVS51 % THY, WS
DA RIT KD Z RN LA E 0 &0 720
B b,

[-8 i~ —RELEROHBE R LT,
Pc82-1 #RAEBEFR Liz/hNEREMfPo~I e —R 7
CHHER Y OEHROBIZK T-11 ITEEHTRL
7o HAEY M), WS, RB10, RB30 35 J U RB50 d~ 3
TAu—REFRIENER 31, 31, 30 BEV 29%
Tholo M, B 60 A%IZIEEhTh 12, 11, 16, 17%
Ly (WI-11), BYRIZENZEN 72, 77, 66 B X

07
10
3 Isd(P<0.01
s 20 ( )
=
S
é 30
(=]
54
o
5 40
s
<
£
250
60 A A A A A

0 15 30 45 60 75 90
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Fig. I -7 . Changes in dry matter decomposition of substrate
by incubation with P. cornucopiae var.
citrinopileatus Pc82-1. Substrate are 100%
wheat straw (@), 10(O), 30(0), 50(A)%

mixture of rice bran with wheat straw.

Acid deteregent lignin decomposition(%)

100 1 1 L 1 L
0 15 30 45 60 75 90

Incubation period (days)

Fig. I -9 Changes in acid detergent lignin decomposition of
substrate by incubation with P. cornucopiae
var. citrinopileatus Pc82-1. Substrate are 100%
wheat straw (@), 10(O), 30(0), 50(A)% mixture
of rice bran with wheat straw.

V64 % THY, K% 90 B OB RITZENTH 85,
86, 77T HLWNT5 % Thotc, TDLIIZ, RBIO D~
T —Z2ORAEAIE WS EIFIEFR CEATH -
7273, RB30 & RB5SO (X215 K VA ORRER /NS >
>77,

[-9 |2 ADL OWibEER LIz, HEAY). WS,
RB10, RB30 33 X ' RB50 ® ADL & HRIZZ LN 9,
8, 7 BLV 6% Tho7o (KMI-11), K&K
548 15 HE® ADL OZ{b& A5 &, RB50 2355484
M EIXIEFE CENER L T2, RB, RBIS 8L W
RB30 X 4 ~ 6% ML Tz, R T-7IZRLIZL DI,

01
10

—~ 20

s

= 30

S

Z 40

o

£ 50

2

S 60

£ 7

3

g 80

3

jan 90 L
100 1 1 1 1 1

0 15 30 45 60 75 90

Incubation period (days)

Fig. I -8 Changes in hemicellubose decomposition of substrate
by incubation with P. comucopiae var.
citrinopileatus Pc82-1. Substrate are 100%
wheat straw (@), 10(O), 30([J), 50(A)%
mixture of rice bran with wheat straw.

ellulose decomposition(%)

70 1 1 1 1 1
0 15 30 45 60 75 90

Incubation period (days)

Fig. I -10 Changes in cellulose decomposition of substrate by
incubation with P. cornucopiae var. citrinopileatus
Pc82-1. Substrate are 100% wheat straw (@), 10(O),
30(0), 50(A)% mixture of rice bran with wheat straw.
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BE& 15 HRICBIT 2R ) At 5 ~ 8% LT
72D ADL HAENEMLRWIETFTEMLEZ &
X, ZOKFETO Pe82-1 BkIZ L %D ADL D43fiE - FIIH
BiIEbdDThhneE2bND, K& 60 HiZICE
7% WS, RB10, RB30 ¥ & F RB50 @ ADL i/ i
FNEH 70, 72, 58 BL 42 % & KO FIMNEIS
DELBRDICONTHEBOLRIET T AR b
72. RB50 Di5#E 75 B2 ADL AR BNE T L7 #
HIIAHTH %,

[-10icEE—RADHEDEER LTz, 5534,
WS, RBI10, RB30 3 XX RB50 [2BIiF DL —RE
BRITZNZN AL, 39, 33BLV26%TH Y, H# 60
H#%ZIZZZEh 46, 44, 37 BLOV 25% (K 1-11) &
Rolz, ZOLEORIEIZETNEN 22, 30, 46 B
LT 39% ThHotz, KidE 90 BEZICEK T AL —2R
EHRFEIX, 50, 46, 35 BLU 19%THY (KI1-11),
ZOLEOWPERITENEN 28, 38, 40 BLV 64%
ThoTze WTHRL, KDDOTHMEIANEVIE L,
e —ZADRBENT ER ST, R L
WRCHEL L2 R5 i B 5 & &7 TMIC30026 ¥k & 5548 L7z
La[14] L D & RFERIZH VT2 Pe82-1 BRDIE S
BB — A RITEVEA AR S, KR
DBV, ThbbaEs % TE 22T 72
Wikt m— 200 - MIHER TE DR TDLROEN
LELV,

[-12 ([ZWHEALEOFRIE L LT Ce-DMD DAL %
RLUTz, ZRUC X b &, WS, RB10, RB30 3 L OV RB50
@ Ce-DMD I, K58 AilITZ T4 23,26, 32 B L1 39%
Thol=n, K& 15 HTIEENTH 23, 25, 28 B &
W39%THY, & T H47 TMIC30026 £ % 554 L7-HF L
AR, ZED/N S DLOREL o T, TD%IT 45
AETalicEm<en, &5 Ce-DMD 1L WS,
RB10, RB30, RB50 (ZF\\TZ L4 55, 57, 48, 47%
Ll R EENEN 32, 31, 16, 8 K
A2 RSGE S L, KRR EINEIA MRV I N S O
EIZmWZ ERH LN E otz ABFRTIE, HEIX
BE#H O v 7 & & TMIC30026 £ & FRFIC T o7, BT
47 TMIC30026 ¥£7% WS @ Ce-DMD % 30 AR A > b ik
L7zoidssa 60 HETH Y| Pe82-1 FRITZEN LD 15
ARV 45 BCERLTRY., X0 EWREE DI
T Ce-DMD #B#ET 28 NE AT DHZ L 3bnolz,
HEEWIENERTX 5 Z &3k T 24 TMIC30026 £ X

DL IA MR EHT D ENTEDZ L 2R,
Pc82-1 kD H54%E 75 H #1231 2 WS, RB10. RB30.
RB50 @ Ce-DMD (Z#NZh 66, 64, 55, 55%TH o
Too TNDORERZEERATE T D & KT
BB EOVEEHIE L Ce-DMD DO e ERE 13T L A& <
72 HEAFED B, Ce-DMD (2B L TR DR
MENEDFRD LRI oT, TD XK HIT, Pe82-1 BRD
BRI X D Ce-DMD D YGEZRIZ KRB ZHIML TV

60

Cellullose

Content (% dry matter)

0 15 30 45 60 75 90

Incubation period (days)

Fig. I =11 Changes in cellulose, hemicellulose and acid
detergent
lignin (ADL) contents of substrate by incubation
with P. cornucopiae var. citrinopileatus Pc82-1.
Substrate are 100% wheat straw (@), 10(O), 30(0),
50(A)% mixture of rice bran with wheat straw.

Jry matter degradability by cellulase(%)

10 1 1 1 1 1
0 15 30 45 60 75 90

Incubation period (days)

Fig. I -12 Changes in dry matter degradability by
cellulase of substrate by incubation with
P. cornucopiae var. citrinopileatus Pc82-1.
Substrate are 100% wheat straw (@),
10(O), 30(0), 50(A)% mixture of rice bran
with wheat straw.
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Table I-3 Changes in degradable dry matter by cellulase
by incubation with Pleurotus cornucopiae
var. citrinopileatus Pc82-1

3. MERIZHT HIREEHNZIEX 2 7P
c82-1HRDEFL L WNERDHLHREIC
RIFyEE

X

substrate®

0 15 30 45 60 75 90 )
RB10 100 87 128 158 149 144 132 BT, FEXZ TEAOEFTZHET
RB30 100 81 87 109 105 114 104 DHRREH D VTMEEEZ BRI E S -0
RBS50 100 84 75 84 83 71 68

W - mJE(120 T, 30 ~ 40 Sy RERE -

 Substrate: WS;wheat straw 100%, RB10 is WS 90%-+rice

bran(RB)10%,

® Relative value of the initial degradable dry matter by cellulase.

VBRI T X W SUVME R S vz,

£ 1-3 1208 by & LTD Ce-DDM D 2L % B 3%
i OHEDE TR UL, BELYY, Bhsmho
Ce-DDM 1% WS, RB10, RB30, RB50 Z#LZ1 23, 26, 32
BEU39%TH o7, BEELHYO Ce-DDM HiE% 100
L L HIBIIC Ce-DDM & K548 iR & OBIfRE 5D & |
Bed% 30 Hi%, WS TIE 146 LML TV, Kiah
DOEIMEN L VEEHIE & 890000 R B TR A 2358
Whhl, HE 45 Bk, WS @ Ce-DDM (X 189 & BHE
WZHEANL, RBIO & 158 LHEMN L7223, Kb iR
MEVEE, HMOREIZRWVERARD LR, 2
NHDZ EnD, KRDOIRMA Ce-DDM D EEIZ K
FETRRIE e 7 27 TMIC30026 KR[70]1& ARk, wigh®
ThY, TOREIZE 747 TMIC30026 £ L 0 & B
Tholz, £V EL D Ce-DDM % 155 72 8 D15 #% iR
IZOWTIE, 45 BLLEESR L CHLBERBMARD &
NIRWMETT2HMICH D Z & (R 1-3), BB
DM E & HICEEMTYEME T T 2@mICH D 2 &

(KT1-7) Ze&hb 45 AR#EHR B2 N, ZOH
iz, BRUSLMTREE LZE 744 TMIC30026 £ KL
D HLRHRL, Ce-DDM OBENFE S VI & Mbds
-7,

R, AHERERE L NERERBFESITHE L
TG E A RBERIMb S 720, L0 IEMICEED
REMD =D in vivo HLRBBLETH H[51],

LB XY AEKOREEIC LV /DNRBOHEIER
BAEICWETE 5 2 & RIS O
B END R T 7 %7 TMIC30026 £ LD & R
45 HRWYTHDHZ L, HOEFREZRD 572Kk
POPFIZTHEIRETCHDL LR EBHL N E ST,

IXEIRHE©98 ~ 100 °C. 4 BRI %
T>THBY[32,60], =D TRICE KRR X
NFX—ZBALTWD, TRERBMTED
WHEEERSNTE 2 X MEBRRAREE 2D, LvL
BRLTEAN XY EXZ FEEICB WV THEE LW
EERENRENTE LT, INERERME L&D
FERWPRE KM IR SN TOHRY,
ZZTARFHETIE, MEZLUE L THFEXZ S
Pc82-1 HRDAEFNIAFNCAET L, HrE& o bk
DB TEDWHEFMFEEZR LT D,

HH LA
(1) 55 H o> 78 4

RBRICHE L2/ ER (WS EFfib s (RS)IFAbHEE 22
MG IZEBWTCEHRSNZ O T, BEEFRKIZLT
Be A SR U 7o, PREEAAERIE, JREE 80, 100, 120 °C &
Kefdl 15, 30, 60 & MAGEE 18 W TH D,
BE MR O BRI — € T ~v (B MEAF L3Rk
Katm) Ick-> TR LT,

(2) #EXHrORFE

AR FRIT Pc82-1 ¥k CE MM AR PE SR BR IS AR 17 B 1K)
T, HONUOERRERIC 3 HEEE L CHEE L2 H
U7, METRMO 2% L7, ¥EX X 75
FVTIEE 25 °C, MR 75 % T 60 H 1T - 72, K%
TR, BHEZRESRA G L, 60 CT 48 KifH
R S O E R A E Lo, RTE & FEARLC
U CHEMERR 2y 2 2001 L7213y, HE o pH B &
WEBXAEE(EC)E H T ABMIEIC X W HIE L,
2B, ALEFRL R Ce-DMD D43 HTIL AT & FERIC
72

BREER

#1-4 (24O pH, EC, HWEIYIZE L= HEE
FOHERE OB ERREZ R Lz, SO pH 255 &
WS TiX 54~ 68 TH Y. WHEDOIRER X ORFH L
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DN ZNRD HiLeno7-, RS TiX 6.6 ~
81 THY, WS LD bRmmo/z, ECid, WS TiT
KAER T 2.3 ~ 3.6mS/cm DOHPHIZH -T2, WS X7
NZ RS KO E¥EAE A% L, pHIZ WS @ 62 IZxF L
TRSIE 74 & 12DENH T, [FERIZ WS O EC A
3.1 mS/ecm TH->7=DIZ%F L T RS i 8.3 mS/cm & & »
-7,

SICHFE L= ¥ EXH 7 Pe82-1 HRITIESLOITATE
L. WL OPRE M TOF L7285 c VW THK 15
HCHED BT L, BELLHERE (ZISRRE, [
EILZLTWAaRWY) bE#E 24 HBIZIZTRTEHZIN

—J7 RS IZHEFE L 7= Pe82-1 BE D E B Y 13X 120 °C. 30

SERH S ELENSTEN, WS Tho b bhiENST
120°C, 30 3B L 60 XKLV bE OBKEE L,
RS100 ‘C. 15 4K TlE, BELELHMEIZ L > THEF
2 Pc82-1 BRI BRE S iz,

£ 1-5 (TR OMAER S 57 HTE, Ce-DMD F KL O
Ce-DDM %/~ L7, WS ZiHiE L7256, WTho
HEEALIR X IC B\ T h X B XX 4 Pe82-1 i dfsskic k
5T ADL BLOANI A m—2RBEZEICHED L, 5
FERNE 17 ~ 22%TH > 7= Ce-DMD [T 5% 121F 52 ~
60%IZ F TRIFIZHFE STz, £72 Ce-DDM b #5757l
EDHTI175~217 ST 2 fFICHEM L=,

—J RS I, WS 12T ADL &/ — A HE
NEWMEMIIZSH -7, RS O Ce-DMD 1% 60 A E5:3% T
28%703 5 38 % F THFE I LA, WS IF EDSERR
TIX722 o7, £72. Ce-DDM [ZALFLRITI% 53 ~ 124%
Thbh, ZhH/NhERIZEOWEDNRITE D DL )
-7,

UEOFHED X HIZ, WS TIEWT IO ELEET
HAEXH Y Pe82-1 HRITIESCHIZAEF LT 60 AT
B\ ADL SRR~ I e —ANHRRE R L, #
D—=FH TR —AGMRBEPEN -T2, ZORERE L
T Ce-DMD X° CeDDM TiI KIE2SEHRNRBD b1
72o RSIZ WSIZLEDWENRNRD SENRD -T2, 11
MNB[72,741D e T 2 raftio b L/NRBICHERE L T
FROTROHANEDO AL AR x 2D & W4
HIZEWESH 203, NEROFRRLLEZLTEWVEE
BREBBED HNTND, AIFFETIL RS BT 4 E
X Pe82-1 RDARNB AR Th o7 Z & bEFMID
pH & EC OB ZFHAE L7, WS TITRA L7 HE N Z
EXFHZ S Pe82-1 HRITERZE &, RS TIXLHIZ L - T

ITMERE S X EX X 7 Pe82-1 BRABRZE L Tz, pH @
EWAEOEFTICEEL LT L LEBE 212< ., EC
WZOWTIEHERRD LN, TN TH, ZOENHE
DEBICREZBREBNL L0EPRMTH S,
LLEIZED, WS IZHEXH 7 Pe82-1 hEEET S
A OWELEIT 80 C, 15 4y THAHRETH D A8, M
B ORAEZBE<TZHITIE 100 °C, 30 MEERSMEE L&
b,

4 INE

ARETIL, /MEBRITHT 2 FEXF X 7 Pe82-1 BROH;
EBNED in vitro LI RIZT TR EZ 00 ROM E
Z HAE LR O UGB IC oW Tiiat Lz,
MAEXATEBROEVNNERDHEEREICR
XTI HE

BEOEDOMERHEAO TRV X — % HilT 57
DICIEEERESERROVEENEE LY, 20X H7%R
FELEER LT, VS =0 S hNnEmnw—F Tk
— AR B — 2ADHE DD IR OEE DR A
B L7z, AWFFEICHEL 72 10 BEERICHOWTHNIE,
ERIEEHRIL 20 ~ 25 CThH o7z, IR (FEH) o

IR D EHEREDELEBE LA, ARRZERT

Boniholz, THITIXE BITEWVHEENS, 22
WZHATHEHEED TRFNTHILERHA D,
BERIBE 2 4 KER T AP T, BEALT—EH5
R E %< FE LT- X EX X /r Pe82-1 KR A%k L 7=,
I, AEBERIZ., MbOICHELE L 213z K
ELUFTOREKE LTERLM4IAEELIELDT
HDW, NERTHLHEDEPHER I NI,

() INERICHT B2 EX2 TPc82-1HDEELHMH
in vitro BIEHHREICRIEFTEE

ZEX Z 7 Pe82-1 Rk DERE T/NER DML 2 s
T A, WY AR R N I R A D%
FHTIN CRD) OZEIZHOWTHA~N-,
ZORER, NEBEHOWY ., ADL BLIOEIEL
0= AEGAHRIIREELHORKE L & HICEHFIETL
TN, IABITHRTEL e — R EH R ITEEHA~D K
P TRIENA DR IE SN L 7z, NERRE O ARE
BRI RIT D Ce-DMD 1T KBTI O EEHi T, 45
HET 32 RV FRES N, ZOLEIEENRTR
NF—L L THAFRE Ce-DDM IXEFFERTIC T
89%IE N L 7=, 7235 KDL, ¥ TX 4 & Pc82-1
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RSB E S 0 O k& ZRICOMAA L TE D,
FD—FT/INERD ADL 5fiEnbie <, HbtkEok
H U TIIRRI TlE R dr o 72,
B)MNERICHTIBEEHELZEXZ 7Pc82-1HD
EBEBLVNEROHELLEREICRITTEE
BHEOIREICRE W T, BHUTER - S ERE S
L EREHTHD, L, NEROEREME
fbx BRI X MIR D XHEH Lz, £ 2T,
EZETHWRARMEDERM TE D0, Fab O E & Xtk
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LA b LT,

ZTORER, 80 T, 15 9 THLHXEXH 7 Pc82-1 D
BRBAIECTH 720, HEOREL LRI IICT
H72HITiE, 100 C, 30 SALBERE Y LB X b,
D BTN TS RBRICHFT L7y, /IR XD 138
VISR ETH D Z & WHABHEIZ OV TIX 60
AR LT, NERBROEBEO L S ITHNIER R
B CTE RN ERbroTz,
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FIE BRASOCZEELENZRODAFICK HEERMEIEDTE

1. IhERICHTIBHAEDI (2 EX 4 7Pc82-1#k.
E S %4 TNIC30026%) DIEBHRNDAEIZESH
HERES S WHEHIEEICRIZTHE

5578

FEELIIINET, b O/NEBRIZY 7= 0
NEFESHTH LD IABEAEO M Thde 7
2% (P. ostreatus) °X EX 4 /7 (P. cornucopiae var.
citrinopileatus) % 3% 9 5 & AL FE K> TH 5 Mk
BER DY 7= BorfR - W L. EE O MO FE AR
L LTV T —BIC K20 MR P HEE ICKES
T, BEEEBICEEZE L TV 2L T — B a5 i s Hs HY
M2 Z L wmRLIE[72,74,75], & BT, HOREHR &
LTORDOHIETEME LRWIE D Bt X 0 s
TE5ZLEHLMNIC Ltwﬂmm LU, fakl s

LCit4 2729 BICHE L TREMERRD
MR BN, TOWEIIDVRL, FEXH FEEE

L7o/hERRIZBET 23130,

AWFFETIX, ¥EXH 7 Pe82-1 R LICZNET
feio B[71]. /NERR[77]. KRERR[24]% T in vivo I L D
FKEMOBEND D T TMIC30026 Kk & /NEFRIC
R L, 20O HEREL LOWEILEELH LT 5,

MELARE
(OB E R & OV B o R 8
HREFEIZTFZEXZ 7, (P
citrinopileatus) Pc-82-1 ¥ (AL LARPE RS R 17 B
B, AN, #EXH 7 Pe82-1 #) v F %77 (P
ostreatus ) TMIC30026 #k (AARE D Z & ¥ —EHE
JEFMRAFRE, BLTF. & 7 &4 TMIC30026 k) Th 5,
IRHIEVWTRHIERD LT —BIT K DS
ROBRFHGEHM P OENL T — B RErET D
DIZHRHNTH D ERBDOENTZHDTH H([74,75],
WIZIE, ZNENOEKEZ H D22 U O REREH#T 3
HEEEE L2 02 Hvi,
()55 Hh o> R Y
BEHZ N o /N2 R R AR 22 A H T 1S B
ENFEHLOT, ZhERN 3em ORSIZHIB L, ko8&
BE2K 65 %ICHFHE L, 0 1kg (#4 350g Y &)
& 2,500ml AR Frb L ol RIESICEE

cornucopiae  Vvar.

110 C. 30 4%
300 £5FRM L7z, LT,
Q)EEE

LB R B M EE B 0D 2% & 2 FE L 7o, BE IR EEIX 23 C
FXHRE L 75% & Lo, SBEBHEIZ, ZhE ToRER
FERD D WAL MER R R AT N TIRIER U0 T 248
STVWLIFHIE L T30 AME Lz, fho 1 LEE 50
A& Ledix, V7 =S a i S CrREbRR Y
BHEMLTWD EESNLIHHE THLZ &L, B 1

W LN TiaBRCTo0 HRMEEER LI Z A,
HEXH I Pe82-1 FRICBW T T ERFEDED S
7, TREFLERMD 50 AMERELE, H5T5
Rel CRE LTI & 22 B K 51T, 300 8% 6 [A
WCEI L TR LT,
(DD ACE~DHE5-BR

HHEERE L EERIT 1 RBICHSE Y 7 4 — 7 ik
B A 4 B0 (RH 49 ~ 64kg) 2L B LRABRT
KT, DAE~DKEEIZHZY . WMEkTEZEL-
INERREEHIT 2, 3 B TEANOL TEROEEZE A
oL, BAELTHO AHBRSER, HBE/NE
RO A TIIHEAZEOBIRENRET 5720,
B h OME R EEAEN 2% EIckD X9
WICKREMZHE LT, KEBREITHBERS S,
fa GBI, T, AMlEAER 7T RS L. K
WMoOLELRI LIz, WX E LT, SO NERDS
FERIC L CH BB EE E HEEERD T,
(5B DAL orHT
SHTAOREHI T NT 65 CTREE, il
ZRAWTHHEL, 0.5mm D55 W\WE@iBSERE, K5
U7 W5 28 0 OFBHI AW b, AL TRA L
HLOTHDH, MIERE (CP) LHIEN (EE) O&HFE
THEEICE Y RDTz, R ERSR (CC) ITHED
EHF (OM) 75 CP & EE %2 L3IV TRz, ADL
78 & OMEHERL /3 (XA & [FARIC LTk 7z, miH(b#E
sy (TDN) X, wIiH{L A Y -EE+EEx2.25 % HW
THHL,
(O EAR — v 2 I X 5 RE O B R HT

R R — v I X DB OB 2 Kl o 5
B8N L W skdTz, LIT. Z0kikzmrd,

SWEELTCERFTHALE 1 BBl &
INEFERTHE & TR,
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O Smm B 2.5g & 12 BRI R K ISR
L7-#. E 20mm,
BR—L 12 fll, ZZRAK 150ml & & HIZAT UL RAR
F— N8Ry M AR, R A — /v 2 L (FRITSH
P-5/2)0(Z XY 260rpm T 10 4y MERLIR 21T > 72, i
R OB 2 T A o A v a2 X B THWV
Z3F, BBIE 1.18mm LL kDK 1(LP10, %)% #IE L7,
F o, RIS 21T > T2 WEED  1.18mm
M EORF(@LPO . %)Z#EE L., ;. (RBM=LP10/LP0)
I K0 BRI T AP A E I Lz, vk, 2

SFTIERKI R =L (BERRT) IR L7z,

B 355 DATF L ARF—)L

HRLEE
()X EXZ 4 Pe82-1 #k. b T %4 TMIC30026 ¥k D
T K B/NEREE Ry D 2L

HE XK Pe82-1 Kk, & T & 7 TMIC30026 £k & % .
AR NEREEM PR T 2 0B L BEUT 20
~26 H CHMAMICKETRDO N7,

F -1 ISl EREZ 5528 Lo /N ERS O L2k 0 5y
i, K02 [CHEBICL DS OBWARER LT, £
NICE D&, ADL IFMEHKK & b, KrEgf oK &
EHITHD Lz, bbb BRI O /N R ADL
EHFEIL % TH o7, HiaE 30 HRZICITMEKX &
HIZ 8% E LT NIUE T L721Eh, [ 50 B TE¥ €
XX 47 Pe82-1 DS 6%IC . & T & TMIC30026 #5723 7%
W2, TRENETF L=, ADL BioRE2HRSH L, 30 H
MEHRCTCHXEX X7 Pe82-1 Hhix 18%, v T 47
TMIC30026 ¥k 1% 12% T -7, 50 HHEEETLEXH
7 Pe82-1 BRI 46%TH VY, & T %/ TMIC30026 £ i
35%TH Y, WMEEE HICHEHBORR L & bic

ADL O fE#IxEm< oz, £z, ThbDZ & LBE
WORER[74,75]178 Ev B ADL R H EX X 7
Pc82-1 BR DI 5 ARV T & DR ST,

~Ik/u—AX ADL & [ERE, WEREX L b I
EHIMORIBI E > TRAD T 2B AR b,
DRCHDE, XFEXH S Pe82-1 BRTIX 30 A, 50 A
DR TENEI 29, 52%. & 7 ¥ 5 TMIC30026 £ T
TREN 26, 48%Bb LTz,

EE WA 1%, 50 HRHIRFE TH X ¥ 7 Ped2-1 ki
39%. b T &/ TMIC30026 k1% 44% CTH V. WERIX
EE & 70fif « FIH L7z,

Tm— R0, A/ 3 Ry &I, N RS
DEBRNPHEEKOERBIMORBL & bIZE 2o
2o ThbbH, BEEANIL 33% CTholcbr—RAEH
R, 30 BBITREN R -T-H, 50 B TR T
X8 4 Pe82-1 BEDS 38%. b 5 % A7 TMIC30026 £k 7% 39%
tnWTFhb@mhole, MARTHD L, FEXZ T
Pc82-1 FRIZ L AL — R WV ERIT I~ 1% THoT-
DIZHF LT, &7 X4 TMIC30026 £k TlIhiae 4 & %
WLTH 1%AHELNMETFTLTELT, 202 &b,
ZEFZ T Pe82-1 HRidt 7 %7 TMIC30026 ¥k LV &
2L DNV a—RENFEFIA LI ERRINT,

ko Xdic, miEsks bICEEYEOKRBE &b
W~/ r—A ADL O - FIHENEZEIZS
K pol, TO—FT, Bruo—20545H - FIAEIZ
~IENAE—ZRL ADL IZHERTEbH TR, B
HWAINZEAT 2EEIIBEL L bE kol

AWFZEN IV B B FERL Sy D 43 iR O AT IZEEERIC e~
TEN-T-, BT %47 TMIC30026 ¥kDH4E. ADL I8

Tablell-1 Chemical components of wheat straw substrates incubated with Pleurotus cornucopiae var.

citrinopileatus or P. ostreatus.

P. cornucopiae var.

Strains citrinopileatus Pe82-1 P.ostreatus TMIC30026
Incubation(days) 0 30 50 30 50
Organic matter 91.9 90.6 88.9 90.2 89.1
Crude protein 2.9 3.6 4.6 3.6 3.9
Ether extracts 1.8 2.2 1.4 1.6 1.2
Carbohydrate 87.2 84.8 82.9 85.0 84.0
Cellulose 32.9 33.8 37.6 34.9 38.9
Hemicellulose 40.2 32.7 24.2 31.8 25.2
Acid detergent lignin 8.9 8.4 6.0 8.4 6.9
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TablelI-2 The decomposition of chemical components of wheat straw substrate

QERER—LINVICL DR

incubated with Pleurotus cornucopiae var. citrinopileatus or

P. ostreatus.

O R

P. cornucopiae var.

KIH[48]I%, WRAR— 3

Strains rinopileatus Pe82-1 P.ostreatus TMIC30026

, citrinopileatus Pe82- P J 7 BT (RS
Incubation(days) 30 50 30 50 .
Dry matter 12.9 20.6 6.7 16.4 D H 5RO
Organic matter 14.1 23.2 8.5 18.9 BEL L CESTHD EH
Crude protein -5.1 -27.6 -17.2 -13.8
Ether extracts 5.6 38.9 16.7 44.4 FLTND, RRFRTHA
Carbohydrate 15.3 24.5 9.1 19.5 EITHE Lz 5 FEE R
Cellulose 10.9 9.1 0.9 1.2 e N

TRbOLWMEKE ZNLEN

Hemicellulose 29.1 52.2 26.1 47.5 ﬁ*
Acid detergent lignin 18.0 46.1 12.4 34.8 30, 50 HfHHEE L7c/hZF

Table II -3 Resistance of wheat straw substrate by ball mill.

Incubation
RBM**
(days)
Befor pastulization 0.5501
After pastulization 0.4499
After incubation

Pc82-1 30 0.2046

50 0.2205

TMIC30026 30 0.3087

50 0.2343

*Pc82-1;Pleurotus cornucopiae var. citrinopileatus Pc82-1,
TMIC30026,P. ostreatus TMIC30026.
**RBM;Resistance of ball mill.

D FITEEHE 30 B TH 30%., [A 50 A THKI 55%[74]CH
D, 7o, ¥EXH 7 Pe82-1 #E TIidEs#E 30 H T 24%.
[f 45 HTK 61%CThHh-o7- (FH1E2), AFEDORHE
Tl&, #EX X7 Pc82-1 BR TIIHEEE 30 A T 18%, [Al 45
HT46%THV . BT X7 TMIC30026 Bk DG4, Higk
30 HTH 12%. [Al 50 HT 35%Th v, AREFFICHIT
% ADL S fEEITBELY D ote, ZOFERHE
HELTRD 2 gEBREx BN, 1 AE, RBFETTT
S EEFRITEAREETH Y, MREITREHEREL -
DIGRPY—I272 5 L5 /N E2ZREHo ks, BK
b LR olZ b, 2 R ERMEZTY S0g 5
[l 350g ~ERELAEZETHD, ZTNHLDOERKROD
TEDICHEANEE N O RE L C/NER# R ICAER
L, V7 =0 &0 LD D E TORER2BEHR O 850ml
BEEBREL Y LEBBEThHoEEXLRTZ, Th
LD LMD, WMDY Z = 2R SELTDIC
X, FEBEREEOYGE, TR0, MO Z K
PHENOREEASEDL L L, BETHRTDH
BEOLRRERLELEE X b,

BLOEEAT (HELAR) /N
EROMPHRPIERBM)Z £ -3/~ Lz, MR/
ZFED RBM % 0550 Thol, TNIZFEXH T
Pc82-1 ¥k 4 30, 50 HEFE T 2 & Z1E 41 0.205, 0.221
WK F L7z, £/ v 7 %45 TMIC30026 % 30, 50
A& S L. TRTH 0309, 0234 12KTF L7,

INHDZ END, NEBRO RBM L E A R 5%
THZECTIKTFT DI ERNbrolz, LL, WTh
DOHED ., HBEMAMOEITHE TIXRNoT, 2Ok
B L EHBEERESLCHIEE L OBRIC OV TRRICHRG
T 5
QEREOZ (ZEX X7 P21 £k, 7 &7
TMIC30026 #) %153 Liz/hEZRODAEIZEIT L H
MR & R

BREO AR LENEBROREMERIETIX
O TD in vivo RERIZ L 0 5 L 7=,

FU-AEY, Ay (FW-HIKS) . Rk (8
H#)-EE-CP)72 K D LA R LTz, FNICLD & 5
TR/ NG MO EMTHLRIT 48% T hH o 7o, ZHUAN,
HEX L P82l BRDYEITEFE 30 HZ T 38% & H
BT T L7z (P<0.05) 2%, 50 H TIE 51%& B ni &
FA¥E DT BRI EThEBES N, — ., 7
27 TMIC30026 ¥R 255835 Z & 30 A& T 41%IZ
TR L2, 50 AL THEAMET 22 L T47%L 1
ERFBATOKMEE TR o fe, T oML, AHEY.
IR THIZIZRFETH - 72,

CP {H/LERI1T & ¥ & /r Pc82-1 ¥k 50 H H5# X % BRr\>
T, BEAONERLED CTAOHEER L, &R
B LIc L DT, RO CP &R FENIH bR
BROBEEICR BRI D | HLRBROFiREMFE L LT,
REMEMBL TS, LaL, BEAI/NERDO CP
EHFEIT 3%EEXDLOTELS, EHIZ, CP DOHELFER
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TableI1-4 Apparent digestibility and total digestible nutrients of wheat straw substrates incubated
with Pleurotus cornucopiae var. citrinopileatus or P. ostreatus (%).

P. cornucopiae var.

i . tus TMIC30026
Strains citrinopileatus Pc82-1 P.ostreatus
Incubation(days) 0 30 50 30 50
Dry matter 48.3ab 379 ¢ 51.0a 40.8 be 46.9ab
Organic matter 52.4ab 427 ¢ 56.4a 45.4 be 52.4ab
Crude protein -279b -275b 10.4a -282b 9.4ab
Ether extracts 36.9 48.7 37.3 39.4 47.4
Carbohydrate 55.3ab 454 ¢ 59.2a 48.5 be 58.1a
Total digestible nutrients 49.1ab 40.0 ¢ 50.7a 41.7 be 49.7ab

a’bMean with different superscripts within each raw differ significantly at P <0.05.

TableII-5 Intake of wheat straw substrate by sheep before and after incubation with
Pleurotus cornucopiae var. citrinopileatus or P. ostreatus (g/kgBW).

Strains P. cornucopiae var. P.ostreatus TMIC30026
Incubation(days) 0 50 30 50
Dry matter 15.1b 14.6 b 19.5a 15.4b 19.4a
Digestible dry matter 7.3abc 56 c 9.9a 6.3 be 9.1ab
Digestible organic matter 7.3ab 5.7b 9.8a 63b 9.1a
Total digestible nutrients 7.4abc 59 c 9.9a 6.4 be 9.6ab

a’b’cMean with different superscripts within each raw differ significantly at P <0.05.

ROWESRICEBR ISR D, AT B ADfEE -
BBz b,

EEEA /N Z G M OE Y TDN X 49% Th -7,
v 7 &/ TMIC30026 % 30 His& 3 5 & 2% T
L7, 50 HREIRFER T 5 & 50% & IRIERF B oKL
mol, ZEXFZY Pe82-1 kbt T ¥ TMIC30026
BEEIZITRARIC, 30 HM OB IR TIlX 40% L A E
(P<0.05) (A& F L7728, 50 BRIES#ET 52 & T 51%
LRI A O RE o 72,

53 30 H TH{EHE TDN GH RN TN 7=00%
WKL bOALETH ETHEERE~I L E —
GrfiE - RIS znd, I K& R 8% KIF
TIE LI ADL OSBRBHEA TR oTelmb LB X
bir-, 50 A X TEELMET 5L, ADL DR
A, BERNEZEBROMIRIIERMOKEE TERE-
Bz ont, BRIZBT2EBERBRTIINTNR
OEE LR 30 BRICITREEAT LY b EERE E
STeH . ABFETIL 50 Hi% CTEERATOKETH - 72,
ZHII ERROEAN HHELR LB D, B
k& LTo ADL @3kt % S8 5 £ T2

FEoTWiholleEZEx bz, LR oT, K
BHAZRKEL LIZGA, BONITHR O W2 &
ET DI, BEEOMESR D AL HAEITAT
EPLEDIICHMT 2R EDTRPLELEZLLN
72

RUSIZOAFIZE L2 BREBIELZ R L, HBE
NERREE O Y B BB REIL 15.1g/kgBW/day TdH -
Joo ZEFHY P82l HhERIAE LI2GA biGEE 30 A
Tl 14.6g/kgBW/day & 553801 £ I1FIEF U CThH o 7243,
50 BEEET 5 2 & T 19.5g/kgBW/day ~ & A (P<0.05)
WM L7z, £72. BT % TMIC30026 #R & 55# 4 2
& BEEE 30 H & TIRIEENT & IZIEM U 15.4g/kgBW/day
Tho7lDs 50 ARE#ET 2 & 19.4g/kgBW/day ~ & F
Bz (P<0.05) #giNIL 7=,

B &R O/NERRE O FEAL LB I E X 7.3g/kgBW/day
Tholz, ¥EXH /7 Pe82-1 hEEEHELZHEDL, 30
H# Tl 5.6g/kgBW/iday & HE TIERWH DD, D
T HEMMBFED ST, 50 BE THEEZMRT S &
9.9g/kgBW/day ~ & A EIZHIN L 7= (P<0.05), F7z.
v 7%/ TMIC30026 ¥z 5L, 30 HL T
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6.4g/kgBW/day & oW Liz23, 50 ARIREET 5 &
19.4g/kgBW/day & HEIZHEM L= (P<0.05), "IYHEILH
i LY TDN O HHERES 26 LIZIERED
HM D b, EREICKRZEIRD b hieno
oo TNHDOZ ENDL, HAFEICKD/NEROEIUE
EWE & b 50 BRI 22 & CHEITHEML, W
BRkE biT, ZORHRICE > TEREICKE Rt EHD
ERRO LN,

WIT, W ERENEENMOER & & bIZHEIC
WML7-BHRAEBET D, MbbIZT VBT AR
RELBEMATOALEICHRGT DL, BAEOL O
WCHARTHREEENMENT 2 b Tnd, 20
HBp L LT, 2D OREIC X > TEYL R GRS
FOSHEZ Y, MasEIcoOEn (77 v7) B Ao
72, OGN MEMENER LY LTS D
AL B EBEZLINTWD (HHE[25]) . ARFIETIX
ZEXH 7 Pc82-1 Bk T #  TMIC30026 Bk A/
BRoOMEEELZ S L TERLTND, Z0LEA~IE
Na—=2ZRN F = EoE - FIH LTS Z &b/
ERBROMBIINETL L TV D Z EiFfEW Ry, ER
A=V IV K D E ORI 2D &0 b
DHE DRI K o THRRHRPIESME T LTz (R -
3o Lo T, EBERENIZ/NEBITESLOIC TEN
fbE~mim L, EREALEINTZEBEZ LN, L
MU, ARBFZEORE R TIX, RPN & R IE & o
BfRICHWT, AKX & 30 HEEERKICEN S -7
DIz, 30 HEEFEX L 50 HEFRXOBRNAM CTIx2
SHBERBEO bNhofe, KFHETIE, Th bR
DRI L o TR HENME T L22s, A BERE
EOBBTIIELEAWRENELL . ZhIFA®BOME
LLTERENT,

K TIE, ARHE O 2 5E LI/ EROREM
ERHNLE BRI L LT, REMUFOFERLLTOD
BHEOZBEOERREPALMNITAIZEZENE L
7=

TEENERET D L XTI, RBEHEAOPIZE X
NTWDEREEIEI I, Ry ToEL o T %E
RIGEZh, ERICFHEINLA DD EEZ LN TS
[23,3537] o L7 o T, THEEEZINHELZHIT. B
FRIEDRE DL ITWHBEESNTLES>TND EE X
Hhvd, iz —2ARFIOTEZ ENMBNT
N5 [26,64,76] IR A IUHE L 72 55 D S 3 AT A 1= oD

DI, IS LM BN EEE T 2 HERD
HLBZOND, HEMMERIND LEMMOEL T —
ARANI B =R T ELICHICHEES N TR LI
EHsh, HERCEBET A PHREND, Y
BEREMEET 2 & VA X DIEFTEARD XD I A
BLUIEMERDAEEERS D08, ZhnfAkts 2y
DDLDNEIARHTH D, ikt L CHIH D FTRE 72 85 48
MndsLBbhsd, ZOMEDLAS®%ICEIL-HRE
Thd,

UEoZ b, BRHEOZITHDIEZEX ST
Pc82-1 Bk A 538 L 7o/ NER DY TDN 1 30 H ks
7 CITLE/ NER L D A E(P<0.05IZEL 7o 7203,
50 HRICIER 35 2 & CHHESNDBMARD b
oo 72, BT X TMIC30026 £k & 5538 LIz /hEFRO
Hz4) W TDN 1% 30 A M58 CITMLB/NER LD 20X
e o7z, 50 HRICIER 75 2 & TlES LD
MIDER B LT,

OAUFEICLDNEZROBREIIME L b 50 A MK
HBTHZETHEBFITHML, WEEKE b, TOEE

IZ K-> TEREORE RUGEDHRBRB D b,

2. AEXZTP82-1(EEELINERODODAEIC
& BHEHE BB SR O

FX
FEOAEFEMILRBIMOmWEEEZ L BT 52
ETheband, AIEHIZBWT, MERIFEXS
47 Pe82-1 i EEEFRTHZ LIk, 0 HBEREN
BFICHWINT 22 AL N ol 22T, Aif
BT, FEEP, FEXH 7 Pe82-1 BRORE#ETH
TebENT/NEROBRENEOHINE FEOHKE
EOBBRERERBRICLVHALNICT S,

MELEAZE

(Y NEREEHOFRL L ¥ T X & 7 O
HRAERIT X TX X7 Pe82-1 R CTH D, FEIIAHE
BRERIC 3 BEMEEE LB OEH W, NEREEH
OFH, BEEFFEIMELFLUTHS, LT, AH
BRI NEREM AR NERERT D, REOD
Pl - SRR O FIEITEE L FERIZ L, 5T 2RAT
50 HAWZ22 X9 2@ 2 [, 1 BIZ>X 100kg
(2,500ml & & O ZH3EH PP 48 100 45) . 2alBRIM
T 1,800kg (A 1,800 4¥) #FRH L 7=, #55 Lizfkto

-1 -



REMITOAFEATHEIKRE 53.6 ~ 66.6kg)Z it L, 7l
HEARRIC L TRD T,

HOWIWNERIT 3 vy bholclod, ZRENICD
WTTHIER B Z Fel U, REMAZ RO, KAH L REE
L TWARVWINER A ML/ N2 L FRd 5, B/
TR AL N 2 PR 00 SRR I E 1R AT & [RIER T L7z,
BB, BERBR THIRO 7 SR B L7228,
E O b BIEREE LT,

Q)T EDIEE AR

JEBERBRICIT 12 OV 7+ — 7 T EE A,
BR/NERRX & A NERXIZENAEN 6 BT Ol
L7z (BHE 3), REBREGROEKEIL, K2R
2N 352 ~ 40.2kg, MEALPR/NEFRX A 36.6 ~ 38.4kg T
Hotz, EEHMIT 13 BHE T, ZAITEE->T, 5 H
MBIBE 5 % Fli LT, BER/NEMR, MLB/ N &
b HBRERE Y, EEfEHL, WEOIEE LR
LHERBRBICBIT 5T 4 (FF) IEERBRERIC
< TREMERICET S TDN £ 2#5 L7z, Z0#H
L. #IL NRC 818 A (1985 FRD)4411C 31T 5 1R
BPEOERBEDOK 67%ICAHY Uiz, #65 &I fmiEH
ELAREICL VR L, BT NEROART,
IHnzEmEAREIR L, | HEZEICEEL LY EE
HE L%, NEROr Y N T EITRA L ToiratE
L L7z, 7ok, B4 BB ICRTHICERRELEZS LT,
BRI L OBEEEIL A BB RS w T,

HREER

HETHR_7=X21, in vivoiRRBRICKDEBERHZDZ
B R AR U T/ NEFR O A A REAR U 72 A (XA A 7
<, EHICRMIERGS LEREIXEE 20, RIFEIX
ZEXH Y Pe82-1 MhakEE LIo/NERE 1 FIC 13 B
ks G- U CaBHEiiE 2 F <7z . R THID TomE &
Bohs,

FI-6 (THaG LI ROy S A R LOKRE OB
TICKB/NERREMO ADL, AR —XBLO~IE
N —ADERARLB IO EER L, REOHE
2 X B SRITTE T 25%TH Y . EmEILERIT
5% Th oz, REOHEEIZEL Y AHHOM), ¥
7B (CP)., BLUMEN (=—7 VW %W, EE) B

FORAKEHOEFRIZTLPMET LN, Ero—=

BIOANIEAr—2GHFTMMT L, —F. ADL
BHBIIRE BRI 0T,
A~ E—ROBSRIIZNT 23, 34, 4% TH
-7,

K7 (A GERORKEMAE TR L2, BB/ ER
® TDN &HHET 2% TH Y., FAIEOER/NER (56
%) £V bHIENoT,

ADL, B/l — X

F1-8 IZFFXDuM, DCP ¥ L TDN fERE 4R
L, Zhick s &, BR/NEROEREILABRE A
NH 6 WETE 10 HELUBTHEAB/NERIVLEE

(P<O.0SNZZ < BB E, 7~ 9BHBIZBWTHHFH
WAHEETEZRWA LY ZEIS L, 2R3 B)%
BLTHAREPLQLONZZSEBRINTZ, FIETHL
MmElpol, KEOREBIZXV/NEROBRED K E
DRI REMRGRRICE > THOHRIOR S W, H#®
INEFRZHRT D TDN BEREL A5 &, TOENE
DL N E ERlo7Z E 2L, 7 ~ 9 %
BRDNE TR COMM TR/ NERIVARICEZLE
W= 72(P<0.05), ¥l 4@ LB GFE &0k
TDN i, %/ PNERXD 21.1gkegBW/day TH
V. A& NRC FIFEEHE (1985 F/R) [44]73 R 9 ZR
BLHBTD L, BRERT 19%ThoTz, —F, FL
HU/NERXIZIIT S TDN EEUEIT 19.5g/kgBW/day T
0, BERIT 2% Tholz, CP BEEIIRGH/NE
FRIX AN 4.3g/kgBW/day, AL/ NEFRX AN 4.0g/kgBW/day
ToH Y. NRC fEEREICH T 2EREICH LT, £
FIXZEN LI 8L, T5%Th o7,

MIO-1 ICFFEOLEEREOHRE, KI-2 1 3EM I L
OAWKEL T L, BENERKIZET D TFEDE
RETIFIFERCHEM L. BHEEREIX 179g TH-

o MABUNERXOABEITRBRMLELS 3 WA E
THFR/DERRR L0 DR o708 4 H» ST/
ZRX LTI E AL, 28M 28 U7 B
FiX 151g Thotz, ZOX HITER/NEREXOHH
IRE XL NEFRXIZ T 28g, 18%% o7, 3
BT EDORBEEELZAD L, | ~ 3 #IZ, TDN fEH
AL T, BE/NERKITEAIENERK LD §
BEIZE 1o 72(P<0.05), 7~ 9 H CTHEDMHm
RL7c, ZoBbmE, RBREEOME L. /LR
KODAEITENER B EZ TN, DAEOEH
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TableII -6 Chemical compsotion of wheat straw substrate.
After ~ Decomposition = Before Formula

Incubation by incubation incubation feed
Organic matter(DM%) 86.7 89.0 93.7
Crude protein(DM%) 4.6 3.6 19.7
Ether extracrs(DM%) 1.1 1.8 43
Carbohydrate(DM%) 81.0 84.2 69.7
Acid detergent lignin(DM%) 9.4 23.3. 9.2
Cellulose (DM%) 37.5 342 42.7
Hemicellulose(DM%) 20.3 44.2 27.3

TableIl-7 Nutrient composition(DM%) of wheat substrates and fomula feed.
Wheat straw

After Before Fomula
. . . .. feed
incubatiin incubatiion
Digestible crude protein 0.3 0.0 16.1
Total digestible nutrients 42.2 45.1 83.5

Table I -8 Intake of dry matter, digestible crude protein and total digestible nutrients by lamb(g/kgBW/day)

After incubation wheat straw Before incubation wheat straw
Week
eeks Wheat straw Fomula Total Wheat Fomula Total
feed straw feed
Dry matter 1-3 1.7 18.9 30.6" 40° 17.8 21.8"
4-6 12.6" 18.5 31.1° 7.5° 18.9 26.4"
79 13.8 193 33.0 10.7 19.5 30.1
10-13 13.1° 18.8 32.0 10.7° 19.0 29.7
1-13 12.7° 18.8 31.5" g.4° 18.8 27.2°
Digestible crude protein 1-3 0.0 3.1 3.1 0.0 2.9 2.9
4-6 0.1 3.0 3.1 0.0 3.1 3.1
79 0.1 3.1 3.2 0.0 3.1 3.1
10-13 0.1 3.1 3.2 0.0 3.1 3.1
i3 31 371 33 0.0 30 30
Total digestible nutrients  1-3 47" 15.8 20.5" 1.6” 14.9 16.5”
4-6 5.4 15.4 20.8 3.7 15.7 19.4
79 6.0 16.1 22.1 52 162 214
10-13 5.7 15.7 21.4 46° 15.9 20.5
1-13 5.4° 15.7 21.1% 3.8° 15.7 19.57

*? and “*Mean with different superscripts within each raw differ significantly at P<0.05.
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Daily gain(g/day)
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Fig.I-1 Changes of body weight of lamb.
QO;Incubated wheat straw,
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Fig.II-2 Dairy gain of lamb
M ; Incubated wheat straw + fomula feed, [ ; Non-incubation wheat
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Table II-1 Strains and its origin

Strain The possessor Origin
Dikaryon
Po80-2 Hokkaido Forest Products Reseach Institute ~ Wild in Hokkaido Japan
IPB No.53  Forestry and Forest Products Research USA
TMIC30026 Tottori Mycological Institute Germany
TMIC30027 Tottori Mycological Institute Germany
TMIC30034 Tottori Mycological Institute Germany
Ka73-6 Hokkaido Forest Products Reseach Institute ~ Wild in Hokkaido Japan
Monokaryon

TBU2- 1 Takikawa Animal Husbandry Expreiment Single spore isolation from Po80-2
TBU2-3 Takikawa Animal Husbandry Expreiment Single spore isolation from Po80-2
TBU2-7  Takikawa Animal Husbandry Expreiment Single spore isolation from IPB No.53
TBU2-10  Takikawa Animal Husbandry Expreiment Single spore isolation from IPB No.53
TBU2-40  Takikawa Animal Husbandry Expreiment Single spore isolation from TMIC30034
TBU2-42  Takikawa Animal Husbandry Expreiment Single spore isolation from TMIC30034
TBU2-48  Takikawa Animal Husbandry Expreiment Single spore isolation from TMIC30026
TBU2-50  Takikawa Animal Husbandry Expreiment Single spore isolation from TMIC30026
TBU2-68  Takikawa Animal Husbandry Expreiment Single spore isolation from Ka73-6
TBU2-70  Takikawa Animal Husbandry Expreiment Single spore isolation from Ka73-6
TBU2-89  Takikawa Animal Husbandry Expreiment Single spore isolation from TMIC30027

Table IlI-2 Di-mon mating combination(1) and new strain(F1)

Donor

Recipient P080-2 IPB No.53 TMIC30034 TMIC30026 Ka73-6

TBU2- 3 - TBU1-110 TBUI-114 TBUI-118 TBUI-122

TBU2-10 TBUI1-106 - TBUI1-115 TBUI-119 TBUI1-123

TBU2-40 TBU1-107 TBUI1-111 - TBU1-120 TBUI1-124

TBU2-48 TBU1-108 TBUI1-112 TBUI-116 - TBU1-125

TBU2-70 TBUI-109 TBUI1-113 TBUI1-117 TBUI-121 -

BREER DIEHETBH Y, TXTD F1 OFHEN? D DIFA &

(WEARHEHEAEEE L TRE L —EREREHY
7z di-mon 35 £ Y mon-mon A2 Bl iR

1)di-mon B FER(1)

—MZ, HFE O —E R I di-mon ZRELOBZE.
B A D 1 H O A ST IS 728 recipient & 72 2 23,
mon-mon AZALDIGAITHFO —EH A b EZ TR
% recipient (278D & L HIT, HEOELHETFICDET
Z &2 b donor I2H 72 B,

RKIM-2 ICREAMAE, RI-3 IR TH LN Fl
DIEERIT LD /NEBREM OB 3 & Ce-DMD, #

-4 (ZZBEUCH W BB LU0 T EEADRE&IC K
B /NRFEEE D RS R L Ce-DMD, #1M-5 |2 GCA
ZoR LTz, GCA 3 HHEKE HBLUZR ST~ To Fl

LTREND, LEER-T, 2O008FMD GCA B
FOEHEOTIRZN L ORI TIESND F1 BEOHIRF

722 DT, AHFFETIX. ADL 83 <> Ce-DMD
WOWTIHIEDENRELS 2D L)%, Flwpmot
na—AWORIZOVWTITADENRKRELS DX IR
REFASER RO BN D,

YEH L2 RR TR R b o & B IR < v o 7o
A, TBU2-10 8 x Po80-2 #% (LLF. recipient %
AT, donor ZAIZFT) Tholz, HME R T GCA
AR WVE R 1L, recipient @ — I E % TIX TBU2-3 £
(P<0.05). donor ® " FZH AR TILIPB No33 ¥R TH -7
(P<0.05) .
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Table -3 Decomposition of Chemical component and dry matter degradability
by celulase of wheat straw substrate(%)

Decomposition
Recipient X donor( F1) Dry matter ADL Celluloce Ce-DMD
TBU2-10 X Po80-2 (TBU1-106) 14.7 44.4 -1.3 39.9
TBU2-40 X Po80-2(TBU1-107) 24.3 18.5 47.4 16.7
TBU2-48 X Po80-2(TBU1-108) 18.0 46.3 -0.6 46.2
TBU2-70 X Po80-2(TBU1-109) 17.6 38.9 52 43.2
TBU2- 3 X IPB No.53(TBU(1-110) 21.9 51.9 2.6 46.2
TBU2-40 X IPB No.53(TBUI1-111) 21.2 63.0 7.1 53.6
TBU2-48 X IPB No.53(TBU(112) 22.0 55.6 -2.6 54.2
TBU2-70 X IPB No.53(TBU1-113) 19.9 55.6 -5.8 47.8
TBU2- 3 X TMIC30034(TBU1-114) 29.7 53.7 19.5 40.7
TBU2-10 X TMIC30034(TBU1-115) 42.1 57.4 56.5 343
TBU2-48 X YMIC30034(TBU1-116) 29.9 63.0 9.7 523
TBU2-70 X TMIC30034(TBU1-117) 38.0 66.7 35.7 40.6
TBU2- 3 X TMIC30026(TBU1-118) 20.2 50.0 8.4 40.3
TBU2-10 X TMIC30026(TBU1-119) 24.7 61.1 1.9 50.3
TBU2-40 X TMIC30026(TBU1-120) 45.1 68.5 53.2 37.5
TBU2-70 X TMIC30026(TBU1-121) 36.9 57.4 41.6 34.5
TBU2- 3 X Ka73-6(TBU1-122) 24.1 53.7 6.5 46.6
TBU2-10 X Ka73-6(TBU1-123) 19.5 57.4 -1.3 48.5
TBU2-40 X Ka73-6(TBU1-124) 43.8 68.5 51.9 39.4
TBU2-48 X Ka73-6(TBU1-125) 28.6 57.4 18.2 43.9
Mean value of F1 of which donor is Po80-2 18.7 37.0 12.7 36.5
Mean value of F1 of which donor is IPB No.53 21.2 56.5 -3.2 50.5
Mean value of F1 of which donor is TMIC30034 34.9 60.2 30.4 42.0
Mean value of F1 of which donor is TMIC30026 34.9 60.2 30.4 42.0
Mean value of F1 of which donor is Ka73-6 29.0 59.3 18.8 44.6
Mean value of F1 of which recipient is TBU2- 3 24.0 523 9.3 43.5
Mean value of F1 of which recipient is TBU2-10 253 55.1 14.0 433
Mean value of F1 of which recipient is TBU2-40 33.6 54.6 36.4 36.8
Mean value of F1 of which recipient is TBU2-48 24.6 55.6 6.2 49.2
Mean value of F1 of which recipient is TBU2-70 28.1 54.7 19.2 41.5

Table II-4 Decomposition of chemical components and
degradability by cellulaze on wfeat straw during the
incubation with di- and monokaryons (%)

] Decomposition
Strain Dry matter ADL Celluloce Ce-DMD
TBU2- 3 26.0 42.6 273 32.1
TBU2-10 35.6 44.4 56.5 29.4
TBU2-40 39.5 53.7 55.8 314
TBU2-48 324 50.0 37.7 352
TBU2-70 32.8 51.9 40.9 38.8
Po80-2 20.4 50.0 6.5 42.9
IPB No.53 243 50.0 6.5 473
TMIC30034 38.6 61.1 4.8 32.0
TMIC30026 26.2 57.4 1.3 49.0
Ka73-6 38.9 63.0 14.9 48.9
Monokaryon 333 48.5 43.6 334
Dikaryon 29.7 56.3 6.8 44.0
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Table II-5 General combining ability(GCA) of recipient and

donor on mating test(1)

] Decompositin(%) 3
Strain DMI) ADLZ) Celluloce ~ €¢-DMD

Recipient TBU2-3 -5.59 d -6.91 -9.39 1.03
TBU2-10 -3.54 cd 1.22 -8.62 2.47
TBU2-40 9.0la 1.72 2433 6.67
TBU2-48 -1.44 be 2.48 -9.04 6.15
TBU2-70 1.57b 1.49 2.83 -0.93

Donor Po80-2 -9.85 ¢ -19.15 ¢ -6.65 -6.59
IPB No.53 -6.77 ¢ 238D -2.36 8.23
TMIC30034 10.07a 6.18a 19.43 -2.53
TMIC30026 4260 5.42ab 2.03 -0.65
Ka73-6 2.29b 5.17ab 2.55 1.53
Ave. 27.11 54.45 16.98 42.84
CV(%) 22.26 14.92 102.36 17.38
R 0.871 0.842 0.801 0.746

1) DM:dry matter

2) ADL:acid detergent lignin

3) Ce-DMD ; dry matter degradability by cellulase

abed, GCA with different superscripts within each raw differ

significantly at P <0.05
Table II-6 Moni-mon mating combination and new strain(F1)
Donor

Recipient TBU2- 3 TBU2-10 TBU2-40 TBU2-48 TBU2-70

TBU2- 3 - TBU1-78  TBU1-82  TBU1-98 TBU1-102

TBU2-10 TBU1-74 - TBU1-83 TBU1-99 TBUI1-103

TBU2-40 TBU1-75  TBUI1-79 - TBUI-100 TBUI1-104

TBU2-48 TBU1-76 TBU1-80 TBUI1-84 - TBU1-105

TBU2-70 TBU1-77  TBU1-81 TBU1-85 TBUI1-101 -

ADL JAHER S o &b Ed o ZMEEIL TBU2-40
BE x TMIC30026 #:3 & U TBU2-40 £k x Ka73-6 #£ T
H o7z, TBU2-40 ¥RIZ L % ADL bRt L= —
BEREADOTTHo &b m<, Ka73-6 #& TMIC30026
BRISHER L2 TR 1 B L 3 FBITALE L TV,

ADL i #IZEIT 5 GCA B EWVEKIL, recipient T
IX TBU2-48 #k. donor (X TMIC30034 # T&H » 7=
(P<0.05), ZHIZE Y. ADL ZfE I3 & kT

5L TEHIZ ADL AN EOEKEIEHTE 5
AREMESRIE &7z, IPB No.53 #% donor & L7z Fl
FE e — 2D REMRMERE TR D H AL, T,

TBU2-40 £ % recipient {2, TMIC30034 £ % donor & L

723HA D Fl it — X RERPE VRN 5 - 72,
WD B2 ADL B SRICE T 5 —HE kD GCA 1L
ITEEENRRD NN, e — 2RI
LN o7, TBU2-40 #RiE TMIC30034 L V) HjuT

TEEL TR BEATHLIENL, Ere—R
R 2 DR NI ' L 1 — 2SR DME O R L o
REUZ X D DD rTREMEN R Sz,

Ce-DMD 23 o & & Eh o 7ol &8 id TBU2-48 £ x
IPB No.53 K CTo o 72, TBU2-48 #kiL TMIC30026 ££H>

OHEFIBEL TRE—EEAXRTH D, Ce-DMD 12
75 GCA D3EH - 7= BHKIT recipient 23 TBU2-48 £k,

donor /X IPB No.53 #kT& o7z, donor & L 72 K
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ORNTIZAEZNRD 5N T2 (P<0.05)7, —EE KD
BITIERBD LN oTz, THHDZ EMD, Ce-DMD
ZEL T OHEMKESD-DITIE Ce-DMD % &8 5 Bikk
EHNDLZ WA THD Z EBRRBINT,
AR TH O ADL BAEREL, Bra—2
WA EBEL . 23D Ce-DMD O WERE N A E WA
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DEDTHDaT7XV L) avhrzZHni-FE[70
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ZO—BEREADRIAE L TAET D ZEEROMERR
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M-8 12, REUZHN =B LR R O #IZ X
D /INEFRRF IO 43D 38 & Ce-DMD, £ IM-9 12 GCA
o LTz,
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Eho 7= —#iE % iT TBU2-3 #& TBU2-10 K CThH o
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Table II-7 Decomposition of chemical component and dry matter degradability
by celulase of wheat straw substrate during tha incubation of mon-mon mating
new strain(%)

Decomposition
Recipient X donor( F1) Dry matter ADL Celluloce Ce-DMD
TBU2-10 X TBU2- 3 (TBU1-74) 23.2 59.3 5.2 45.8
TBU2-40 X TBU2- 3(TBU1-75 28.2 53.2 14.9 35.0
TBU2-48 X TBU2- 3(TBU1-76) 15.0 48.1 -1.9 42.5
TBU2-70 X TBU2- 3(TBU1-77) 22.6 51.9 5.2 43.0
TBU2- 3 X TBU2-10(TBU1-78) 21.1 53.7 0.0 44.5
TBU2-40 X TBU2-10 (TBU1-79) 24.5 27.8 435 21.5
TBU2-48 X TBU2-10(TBU(1-80) 25.2 59.3 0.6 48.9
TBU2-70 X TBU2-10(TBU1-81) 19.8 51.9 0.0 38.6
TBU2- 3 X TBU2-40(TBU1-82) 29.2 55.6 21.4 34.8
TBU2-10 X TBU2-40(TBU1-83) 29.2 48.1 3255 27.7
TBU2-48 X TBU2-40(TBU1-84) 34.7 64.8 31.8 349
TBU2-70 X TBU2-40(TBU1-85) 45.8 68.5 33.1 359
TBU2- 3 X TBU2-48(TBU1-98) 17.2 50.5 -0.6 42.0
TBU2-10 X TBU2-48(TBU1-99) 234 61.1 -1.9 49.4
TBU2-40 X TBU2-48(TBU1-100) 36.8 63.0 29.9 37.7
TBU2-70 X TBU2-48(TBU1-101) 32.1 63.0 25.3 35.0
TBU2- 3 X TBU2-70(TBU1-102) 21.3 51.9 6.5 43.8
TBU2-10 X TBU2-70(TBU1-103) 24.5 55.1 39.0 42.6
TBU2-40 X TBU2-70(TBU1-104) 45.8 68.5 54.5 34.8
TBU2-48 X TBU2-70(TBU1-105) 35.1 59.3 34.3 34.0
Mean value of F1 of which donor is TBU2- 3 223 53.1 5.9 41.6
Mean value of F1 of which donor is TBU2-10 22.7 48.2 11.0 38.4
Mean value of F1 of which donor is TBU2-40 34.7 59.3 29.7 333
Mean value of F1 of which donor is TBU2-48 34.7 59.3 29.7 333
Mean value of F1 of which donor is TBU2-70 31.7 58.7 33.6 38.8
Mean value of F1 of which recipient is TBU2- 3 222 52.9 6.8 413
Mean value of F1 of which recipient is TBU2-10 25.1 55.9 18.7 41.4
Mean value of F1 of which recipient is TBU2-40 33.8 53.1 35.7 323
Mean value of F1 of which recipient is TBU2-48 27.5 57.9 16.2 40.1
Mean value of F1 of which recipient is TBU2-70 30.1 58.8 15.9 38.1

Table III-8 Decomposition of chemical components and
degradability by cellulaze on wfeat straw during the
incubation with monokaryons and its parents (%)

. Decomposition
Strain Dry matter ADL Celluloce Ce-DMD
TBU2- 3 22.8 24.1 35.1 42.9
TBU2-10 31.4 352 50.6 473
TBU2-40 424 61.1 48.7 32.0
TBU2-48 36.4 46.3 24.0 49.0
TBU2-70 33.8 48.1 455 48.9
Po80-2 18.9 48.1 -1.9 432
IPB No.53 23.0 61.1 -2.6 48.7
TMIC30034 393 66.7 383 30.2
TMIC30026 23.7 61.1 -1.9 45.6
Ka73-6 33.3 58.8 26.0 45.0
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Table IM-9 GCA of recipient and donor on mon-monn mating test

Decompositin(%)

: 3
Strain DMI) ADL2) Celluloce Ce-DMD
Recipient TBU2-3 -7.54 -3.57 -16.05d 3.60
TBU2-10 -4.37 -2.44 -2.01bc 2.87
TBU2-40 8.36 -1.59 21.11a -8.23
TBU2-48 0.19 348 -4.07¢ 2.17
TBU2-70 3.37 4.13 1.03b -0.42
Donor TBU2-3 =751 d -3.31 -16.83¢ 3.84
TBU2-10 -6.31 d -7.98 -8.15b 0.53
TBU2-40 9.62a 3.31 16.31a -7.37
TBU2-48 -0.45 ¢ 4.60 -6.51b 2.93
TBU2-70 4.65b 3.39 15.19a 0.06
Average 27.87 55.55 18.67 38.64
CV(%) 19.03 17.31 50.26 15.32
R 0.884 .597 0.917 0.759

1) DM:dry matter
2) ADL:acid detergent lignin

3)Ce-DMD ; dry matter degradability buy cellulace

abcd,

significantly at P<0.05

ADL R E - &b mEbo AL TBU2-48 £
x TBU2-T0BKTHY . T b DB LY b & Izm»
o7z, ADL WD GCA 2RV TR FEHKRE I H
BABRD bR o T,
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HN—HNHTH BWAREME I RIB S T,

mon-mon REUZ L VSN F1 Ob2ZEEBHE
FOEHIZEBNTESMRB SN T 5L, ERFE—
THHZ s, TOREITMERELHESND
B, EFTENPROLNBRITINIIHEELRTH D L HE

GCA with different supersucripts within each raw differ

EEIND, APFFETRY EIF7-IE 1 resipient & donor
ERWBELTCHORENRBOON R P07 0D, i
LEBEIIMERET b0 LHEINT,
(2)Ce-DMD D Tk L 7= — &k & FV 72 di-mon
ZZECFRER  (di-mon AZBLFRBR(2) )

RIM-10 IZZFAMAE, RI-11 IR TR b7z Fl
DIEFTIZ L D/NERBREH O SBVE E Ce-DMD, #
M-12 IRV B L O ZEE R ORBRIC X
B /INEFREE - 53 3R & Ce-DMD, & 1-13 I GCA
LTz,

W BN G o & B KD o T2 HLAE X TBU2-68

x Po80-2 tkThH o7, MRV RELES IED
recipient |Z TBU2-42 #£. donor (% IPB No.53 £ TH ¥ |
IHhbD GCA T —HEAK, “HEAB THEEN
P B 472 (P<0.05),

ADL BV b Eh - AL TBU2-42 #% x
TMIC30026 # & TBU2-42 £k x TMIC30027 ¥R Tdh >
7o T2 T, GCA DS WVERRIE. donor 73 TMIC30034
BE. recipient 25 TMIC30034 £ D a7 5 47 #f - BREL L
7= TBU2-42 ik CTh o7z, LrL., TBU2-42 £RlL GCA
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Table IlI-10 Doni-mon mating combination(2) and new strain(F1)

Donor

Recipient Po80-2 IPB.No.53 TMIC30034 TMIC30026 Ka73-6 TMIC30027
TBU2- 1 - TBU1-144 TBU1-149 TBUI-154 TBUI1-159 TBUI1-164
TBU2-7 TBU1-139 - TBU1-150 TBUI1-155 TBUI1-160 TBUI1-165
TBU2-42 TBU1-140 TBUI1-145 TBUI1- 156 TBUIl-161 TBUI-166
TBU2-50 TBUI1-141 TBUI-146 TBUI-151 - TBU1-162 TBUI1-167
TBU2-68 TBU1-142 TBUI1-147 TBUI-152 TBUI-157 - TBU1-168
TBU2-89 TBU1-143 TBUI1-148 TBUI1-153 TBUI1-158 TBUI1-163 -

OB TEYRE L 0 — 2 DYRRL BB ED DR
MEEFoOL RSN LD, A0 BHICH S
HRABEK SO, 2Tl TBU2-50 #k& A A E K
L7,

Ce-DMD 23t o & b b o T2 LA 1 TBU2-50 Bk
IPB No.53 #ETd - 7=, TBU2-50 £ GCA I recipient
ELTe—BEADRPTHo L b <, IPB No.53 ¥k
b ERAOF TR 2 BHICE 2T, LIRS T,
INH 2R EHBKREBE 2 BT,

AT () E QORBAER» L REICHNHHE
HEbhHonUoREkT s boEgEr Az L L
B, 2HEO—EEADOMICKETRD LN T,
THIREICHEN LEFERTINWVWI Lo, —BHEL%
U7 =) TR L THLEND ZEEARICBN D
EEERS VWD EREMITEEBE N5, ADL B
TREL, BAr—A5MRENRES, Ce-DMD D

BRNE Y EOEREER T 272k, FF. 8K
SNTZZEEARERW., ThnoGonic ke
RETHZ LR DTEAS,

U7 =Rkl n—2A05RIOBIZICHONWTSE
ERDMEITEA TR H D, Lo, B (FEE)
EFOLPICLTCEOREMELES L LEAME
L& iL, BZ2HL, AREXHOTTHAS, M
WIZERRIT 6 Bk & RN A RET DI n bR vz
ED D RBFEO R TR X0 A HBEKAE S L
HEWEST DI EIFRFFTHD, 5. £< 0BERR
BDLHETHD,

2B, AHFFETEH S F1 OF D, TBU2-50 £ x
IPB No.53 #% (TBU1-146 #k) Z@E#k L. KREHEEL T
KBMOUHEDRER~D LI LT,

UbozZEint, V7 =253 71%° Ce-DMD SES)
RTBE LB OLEIZ LY S BICAARERA S
I D FTHEMEDS RIR S T,
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Table [I-11 Decomposition of chemical component and dry matter degradability
by celulase of wheat straw substrate during tha incubation of di-mon mating (2)
new strain(%)

Decomposition

Recipient X donor( F1) Dry matter ADL Celluloce Ce-DMD
TBU2- 7 X Po80-1 (TBU1-139) 20.8 37.9 14.9 44.0
TBU2-42 X Po80-2(TBU1-140) 40.3 57.8 39.8 40.8
TBU2-50 X Po80-2(TBU1-141) 22.6 52.5 15.7 52.0
TBU2-68 X Po80-2(TBU1-142) 14.1 19.4 4.5 35.1
TBU2-89 X Po80-2(TBU1-143)) 20.4 49.1 11.1 49.8
TBU2-1 X IPB No.53(TBU1-144) 31.2 52.5 28.6 449
TBU2-42 X IPB no.53(TBU(1-145) 244 43.8 33.7 37.4
TBU2-50 X IPB No.53(TBU1-146) 22.2 494 7.5 54.4
TBU2-68 X IPB No.53(TBU1-147) 26.3 47.9 21.9 48.4
TBU2-89 X IBP No.53(TBU1-148) 24.7 51.7 17.1 50.2
TBU2-1 X TMIC30034(TBU1-149) 30.9 524 31.1 439
TBU2-7 X TMIC30034(TBU1-150) 36.3 51.3 42.8 37.7
TBU2-50 X TMIC30034(TBU1-151) 39.5 56.1 43.3 40.0
TBU2-68 X TMIC30034(TBU1-152) 38.7 58.4 43.6 39.6
TBU2-89 X TMIC30034(TBU1-153) 374 56.2 41.2 35.8
TBU2- 1 X TMIC30026(TBU1-154) 22.5 48.2 13.4 46.9
TBU2- 7 X TMIC30026(TBU1-155) 20.4 43.9 18.9 50.5
TBU2-42 X TMIC30026(TBU1-156) 39.6 60.7 43.0 42.1
TBU2-68 X TMIC30026(TBU1-157) 348 55.0 37.6 439
TBU2-89 X TMIC30026(TBU1-158) 17.1 459 10.6 50.5
TBU2- 1 X Ka73-6(TBU1-159) 28.9 47.8 27.7 45.0
TBU2-7 X Ka73-6(TBU1-160) 25.2 49.0 20.9 473
TBU2-42 X Ka73-6(TBU1-161) 384 56.1 459 379
TBU2-50 X Ka73-6(TBU1-162) 29.1 54.9 27.1 46.4
TBU2-89 X Ka73-6(TBU1-163) 33.8 58.2 36.2 47.5
TBU2- 1 X TMIC30027(TBU1-164) 22.0 34.6 19.9 424
TBU2- 7 X TMIC30027(TBU1-165) 21.9 50.3 22.5 51.3
TBU2-42 X TMIC30027(TBU1-166) 422 60.7 493 38.5
TBU2-50 X TMIC30027(TBU1-167) 21.6 48.2 15.2 51.3
TBU2-68 X TMIC30027(TBU1-168) 27.6 52.5 23.5 49.1
Mean value of F1 of which donor is Po80-2 23.6 433 17.2 443
Mean value of F1 of which donor is IPB No.53 25.8 49.1 21.8 47.1
Mean value of F1 of which donor is TMIC30034 36.6 54.9 40.4 394
Mean value of F1 of which donor is TMIC30026 26.9 50.7 24.7 46.8
Mean value of F1 of which donor is Ka73-6 31.1 53.2 31.6 44.8
Mean value of F1 of which donor is TMIC30027 27.1 49.3 26.1 46.5
Mean value of F1 of which donor is TBU2- 1 27.1 47.1 24.1 44.6
Mean value of F1 of which donor is TBU2- 7 249 46.5 24.0 46.2
Mean value of F1 of which donor is TBU2-42 37.0 55.8 423 39.3
Mean value of F1 of which donor is TBU2-50 27.0 52.2 21.8 48.8
Mean value of F1 of which donor is TBU2-68 28.3 46.6 26.2 432
Mean value of F1 of which donor is TBU2-89 26.7 52.2 232 46.8
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Table II-12 Decomposition of chemical components and
degradability by cellulaze on wfeat straw during the
incubation with di- and monokaryons (%)

. Decomposition
Strain Dry matter ADL Celluloce Ce-DMD
TBU2- 1 18.8 47.1 19.3 17.8
TBU2-7 25.0 46.5 29.7 45.2
TBU2-42 26.1 55.8 25.9 433
TBU2-50 24.7 52.2 20.1 48.3
TBU2-68 235 46.6 19.0 44.9
TBU2-89 25.0 52.2 22.2 49.9
Po80-2 19.8 43.6 15.1 47.5
IPB No.53 22.0 44.8 13.1 46.7
TMIC30034 38.8 55.0 38.5 37.7
TMIC30026 26.3 50.6 26.7 48.4
Ka73-6 235 44.7 19.8 47.8
TMIC30027 22.6 42.6 8.6 45.9
Monokaryon 23.9 50.1 22.7 41.6
Dikaryon 25.5 46.9 20.3 45.7

Table II-13 General combining ability(GCA) of recipient and donor on
di-mon mating test(2)

Decompositin(%)

)

. 3
Strain DMI) ADLZ) Celluloce Ce-DMD
Recipient TBU2- 1 -2.51 be -4.59 -6.37 -0.28 be
TBU2-7 4.12 cd -3.61 -13.28 1.78ab
TBU2-42 10.47a 6.88 54.82 -6.83 d
TBU2-50 -1.90 be 2.35 14.06 4.60a
TBU2-68 0.30b -3.02 -8.65 -1.67 ¢
TBU2-89 -2.24 be 1.98 -12.45 2.41ab
Donor Po080-2 538 d -7.72 d 23.95 -0.53 b
IPB.No.53 -3.60 cd -1.79 ¢ -14.21 2.64a
TMIC30034 10.12a 6.11a 18.05 -6.78 ¢
TMIC30026 -1.82 ¢ 1.45 be -12.63 2.78a
Ka73-6 2.60b 2440 -3.44 -0.31b
TMIC30027 -1.93 ¢ -0.49 be -11.72 2.21a
Average 28.54 50.13 33.28 44.79
CV (%) 21.41 18.39 170.71 11.95
R 0.755 0.549 0.467 0.677

1) DM:dry matter
2) ADL:acid detergent lignin
3) Ce-DMD ; dry matter degradability by cellulase

bed . . . iy .
% GCA with different superscripts within each raw differ

significantly at P <0.05
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WY, AHEmEB X ORI OMELEIT WS LD bA
BEAZAR D2 2 72(P<0.05), R URITHAFEIZ L DA
O HBEEREL/R L, TBUI-146 HROBEIZL D,
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Table I-14 Chemical composition and its decomposition of wheat straw substrates incubated with

Pleurotus ostreatus new strain TBU1-146.

TBU1-146 TBU1-169 Composition of
Composition Decomposition Composition Decompositio  before incubation
(DM%) (%) (DM%) n wheat straw(DM%)

Dry matter 87.9 79.9

Organic matter 89.0 12.2 87.0 22.0 89.1
Crude protain 4.6 -11.1 4.6 -2.8 3.6
Ether extracts 1.1 0.0 1.3 0.0 1.0
Carbohydrate 84.3 12.3 81.1 233 84.5
Cellulose 44.6 9.3 38.6 28.7 432
Hemicellulose 19.9 352 20.7 389 27.0
Acid detergent lignin 7.5 33.3 8.8 29.3 9.9

Table IM-15 Apparent digestibility and voluntary intake of wheat straw substrates by sheep
before and after incubatio with Pleurotus ostreatus new strain TBU1-146

Befor incubation

Strains TBU1-146 TBU1-169
wheat straw

Apparent digestibility(%)

Dry matter 46.4a 36.6¢ 41.9b

Organic matter 51.0a 41.1c 45.5b

Crude protain 18.6 6.9 1.6

Ether extracts 8.0 14.6 39

Carbohydrate 58.9a 48.4c 53.8b
Voluntary intake(g/kgBW)

Dry matter 19.8a 15.9ab 14.5b

Digestible dry matter 9.1a 5.8¢c 6.7b

Digestible organic matter 9.0a 5.7b 5.9b

Total digestible nutrients 10.1a 6.6b 5.9b

8,00 Values in the same line with different superscript letters differ (P <0.05)
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Empirical studies on improving nutritive value of wheat straw by

incubation with edible mushrooms, Pleurotus cornucopiae

and P.ostreatus

Summary

The objective of the present study is developing useful
technology to improve nutritive value of wheat straw by
incubation of edible mushrooms, Pleurotus cornucopiae var.
citrinopileatus or P. osteratus. A series of experiments was
conducted on the selection of superior strains of these
mushrooms, the optimum incubation temperature and
incubation period, suitable sterilization condition, evaluation
of nutritive value of incubated wheat straw by in vivo
digestion and fattening trials with lambs and an attempt to
develop useful new strains by hybridization breeding.

1. Influence of incubation with different strain of P.
cornucopiae var. citrinopileatus on improvement of
digestibility of wheat straw.

Pleurotus  cornucopiae var. citrinopileatus  Pc82-1
(Pc82-1) was selected as a suitable strain because the strain
had wide optimum temperature, higher degradability of
lignin and lower consumption of cellulose and hemicellulose.
The optimum temperature of culture was 20-25 C. The
optimum temperature might not affected by the origin of
strains.

2. Effect of incubation periods of wheat straw with Pc82-1
on in vitro dry matter degradability.

To improve the digestibility of the wheat straw by
incubation with Pc82-1, the combination effects of
incubation period and addition of rice bran to the culture
were studied. Incubation with P. cornucopiae Pc82-1 for 45
days improved 32 points dry matter degradability by
cellulase (Ce-DMD) and increased amount of degradable dry
matter (Ce-DDM) of the wheat straw substrate 89% more
than its initial amount. However, addition of rice bran did
not improve the substrate degradability.

3. Effect of sterilization condition of wheat straw on growth
of Pc82-1 and Ce-DMD of the culture.

Substrate is sterilized in high temperature and high

pressure condition in edible mushroom production industry.

It was studied on moderation possibility of sterilization for
lower cost. The results indicated that sterilization condition
of 80 °C-15 min was suitable for incubation of Pc82-1.
However, higher condition of 100 ‘C-30 min was required
for perfect sterilization.

Comparing with wheat straw, rice straw required stronger
sterilization condition, and had poor Ce-DMD even after 60
days incubation.

4. In vivo evaluation of nutritive value of wheat straw
incubated with edible mushroom, Pleurotus cornucopiae var.
citrinopileatus or P. osteratus

The nutritive value of incubated wheat straw with Pc82-1
or P. ostreatus TMIC30026 (TMIC30026) was evaluated in
vivo examination with sheep. The TDN content of the wheat
straw incubated Pc82-1 for 30 days decreased significantly
(P<0.05) than original straw. However, longer incubation for
50 days improved TDN content significantly (P<0.05). The
incubation of TMIC30026 resulted in similar effect with
Pc-82-1.

Thus, it was shown in vivo experiment that TDN content
of the wheat straw was able to be improved by the
incubation with Pc82-1 or TMIC30026 for 50 days.

5. Evaluation of nutritive value of incubated wheat straw
with P. cornucopiae var. citrinopileatus Pc82-1 by long term
fattening trial with lamb.

The nutritive value of wheat straw incubated with Pc82-1
was evaluated by long term fattening trial with lamb first in
the world. The TDN content of the incubated wheat straw
with Pc82-1 was 45%. The original TDN content was 42%.

The 12 lamb were divided into 2 group. Each group
were fed incubated wheat straw or original wheat straw as
the only roughage for 13 weeks. The intake of the incubated
wheat straw with Pc82-1 for 50 days was significantly more
than the original wheat straw (P<0.05). Total intake

including concentarate was similar tendency as the intake of
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straw. Increased DM intake resulted in increased TDN intake
and increased daily gain of lamb. Daily gain of lamb fed
incubated straw was 179 g and 18% more than the daily
gain of lamb fed untreated straw.

The feeding value of the wheat straw was clearly
improved by the incubation with Pc82-1.
6. Development of useful new strains by hybridization
breeding for improving nutritive value of wheat straw

To obtain new strain with higher degradation ability of
lignin in the cell wall of the straw, 2 di-mon and one
mon-mon hybridization breeding trials were executed. Some
new strains were bred by hybridizing parents (dikaryon) with
excellent lignin degradation ability and Ce-DMD, and the
best new strain was selected and named as TBU1-146.
7. Evaluation of wheat straw incubated with P. ostreatus

hybrid, TBU1-146 by in vivo digestion and intake trial with

sheep

The digestibility and voluntary intake of wheat straw
incubated with new P. ostreatus hybrid, TBU1-146 was
compared with non-treated wheat straw in a digestion and
intake trial by sheep. The digestibility and voluntary intake
of the wheat straw was significantly improved by incubation
with TBU1-146 (P<0.05). The in vivo study clearly
confirmed the usefulness of in vitro strain selection. The
development of excellent strains is extremely important to
convert wheat straw with poor nutritive value into useful
feed by incubation with edible mushroom.
8. In integrated discussion, it is proposed the possible and
potential incubation system of edible mushroom based on the
present study to convert wheat straw with poor quality into

wheat straw with higher nutritive value.
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Pic. 1. Pleurotus cornucopiae var. citrinopileatus on wheat straw
substrate.

Pic.2. Pleurotus ostreatus on rice straw substrate.
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Pic.4. ]jevelopment of fruit body, Pleurotus ostreatus, bed type.
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Pic.5. Development of fruit body,

Pleurotus ostreatus, wall type.

Pic. 6. Development of fruit body, Pleurotus cystidious, container type.
(Courtesy N.Yoshida)
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