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Abstract

There exists a problem of long spawning management period when factory production of the oys-
ter mushroom spawning bags based on the agriculture and forestry waste biomass resources in
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the present, therefore the shortening of the period of spawning management is the reality demands
for the spawning bags producing enterprise. The lignocellulase inducer such as microcrystalline
cellulose, cellobiose, sodium carboxymethyl cellulose and sodium ligninsulfonate was added into
the oyster mushroom liquid culture system respectively, the time of spawning management pe-
riod and the yield of fruit body were detected. The result showed the treatment of adding micro-
crystalline cellulose (0.1%) or cellobiose (0.1%) to the liquid culture at I stage that 24 h before the
time used as normal inoculants, which could shorten the spawning management period by three
days, and increased the yield of first tidal mushroom by 4% and 11% respectively. The technology
of shortening the spawning management period is constructed in this study, which could provide
reference data for the oyster mushroom spawning bags producing enterprise in order to enhance
the quality and increase the effect.
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1. 5|15

W ERL LR 32 2 DA R R AR R 3R S AP 4 R A A e E TR, £ B R AN AR
TER R EEMEH, SRR WEHEEE SRR E 2R T T ks .
R P g A=, (G FE R 87%, EEARREHNFP: R KU H (Pleurotus ostreatus,
1RFRF-75) A B0 E(P. cornucopiae, SEMRMIEL) [1].

PR T AR RIS O R EE R AR RS SN RIS . YR A
T YL S AR AR YR [2] . PEA BT~ (Metroxylon sagu) SR SZHE BN 5 P9 K IR F 00 8 & 4P e, 35
PP o P, W2 KR R A IR RN . £ 4 R AR SR PE B RS PE (3] RS B 00 B A 2 A 4 5% 1)
TX PR (T 24 22 R Y- 214 25 i) AN AR 22 000 S A g, TRT T 0 S8 AP AT T R A B 4 4 35 PR ) LA
FERIERIPE[4]. H SRR 4R RRFY TS HEEREE . AFFae. JAm. SRR ASE)
BHOKNE . 22200 G Rs R 5 bt o P A AR A DR A 42 R0 (R fef 7= i 5 R o 1 = L) s 1Y)
REVE[S] o )\ A T 21 4 2 S 28 o 851 4 050 &5 SR 2 i 24 B R (Triplochiton scleroxylon) A & i 4 7= i
183.1 g/kg- FE 5 (151.8 g/kg) A #E I (111.5 g/kg) T KAEFT(87.8 glkg)~ 1K J(49.5 g/kg)~ F55%(23.3 g/kg)-
HEEEIN FAARAE (13.0 g/kg) RIR HE(0 g/kg), RUIRTHE LR E & FEEK, PP ERm[6].

VT [ 25 2 AR b= b 5 4 1R R B SRR R BB M RO A P B B oy, o R R
JalE 2 BN A, FEFURER L LR R RN EER, WO BONE AN & 3 R .
S T AR o5 — M B Ty . RER RV KE, 6 F & R AR 7R, Hp
E AR FEAERFT . BEIE. . Fid. R, Wi, PREREARRMOE 78 % A
WEFY, HMREZ. R 2. B RERRIEREYR, XedEagfAtEmmrreEEE,
mHAKSR. BRE. MR, WEIFRN M E. A7 AR 47 4k ZRE LK RS B R 268 . ARE K i $ir
NSRS T I E M) R I R5 7R 54 7] [8]. AR 4T 4t /e bk B & ' M BRAN /T A A s 3. R
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JRAAERAIEAYER . FAREEMEZERIIARTER 3 Fimsdr FREY, HIRE 5 AR 4R FRR &1
80%~95%, M ZEM RN AV R IEARA RN EES S, Rt LRFEE T AR, 295
BRI 1/3~1/2. KRBT 4L 2 A e UL PROd 5 5 A 77 1R SG 8 [ 7] [9]

AR A4 2 AW DK YRR & 7 TR AR AETE, AREHE BLIEpE L A fioRI i, )
PRI 75 A B A O 1 44 22 I A7 175 3 M P 2T 4 2R Tl 5 TR 1) K 7 53R 5 JA o 2 SR A R 2T 4 3R B 55 0 40
WREAFA I PEARIRY R 1o BB A KB 2 N TG, S 44 =15 0 3 R =& /K v
LPUEZOKRIT, JUHR LT AE —0E . FURE. PRRESEDRIE P A 4E R B WA SRR, (R RBCRAR
—8. FIF R4 R R, RARTYER R DLa o s 5 7= 8. B AR 325 KU AR
FEAAE RN, R AR RN ERL, 1S R A4 R RO, s A R AR R
FYEREY, (AR R, BRI A 9] [10].

TE DAZF 2 25 0 32 BR800 (0 B 0 AR R FR B 22 7= 4 4 3R i P e 2 2 T T 4% o s T L R TR 3R
1) FH T g B v SR K SRR R A R P R D T, A e e A P Bl R 77, %o RS P s 45 £ FH 1 ) AR R AR
HR AT B AT R A7 A F [11] o 05 27 4 2 FIOR o 3B R B B U R T X BB 5 4 o 4T 4 R R R ) 3R
A5 RS RN v] BE LA W [F) 75 5 VR FH [12] - V205 B8 22 75 AR K R T HRodiaed el 22 i 7 Bl e 56 i ) &7 4
o RIERSIKMRR N TR EE R R E TR, HAKDME W AN 4E 2B 11 e 1 R/ N & YTAH
SR[13]e P T A 7 Y A 55 7 5 Hh A AR B8R 1) A T 2T 4 2 8 gk g 7 A= R L7~ ol P A e 2]

PEEE N =K s, H LT AR R R B, BN, — T a4 i1 26 B Ak 1R A
ik 25~30d. REHAKTCEEE N 7 R IS E A, 2Hld L R R EERE. R
AR P23, AT DL 2@ A0 P iy B AL B R BRI B o — 2 A IR ) SR, OE0GE BRANY /& 3505 S A (i
P30 T L2 AR AR B TR TR 2T 4 25 PR AR I K A i, R LR R MR A W IR 0 R R e 0, SEIIL B 4240
HAEKHHRNAREEE R RAMAESHIER, ol E AR A 4E 5 A OB A T 27 4 X B2
Fef b s, R4k 5 T OOER T E TR, IR R AR R RIFFIRER T 4 MoK 4R
5 A0 0 B L R BRI R, I T4 SR R T 2 B A P AP s AR SR S

2. M5 5%
2.1 MRS

S g | S R - T R = AR B HREAG RA ) TR Ph  TR E  R% LT 2 6543 i BRIV R P 96 h K5 %470,
PO IE 8 TR AN IR AT 24 ho VRUIRBE RN G S FRIE: EAEBE 3%, £KW 4%, BERHZK 0.5%, #k
2%, TR AT 0.25%, MFREE 0.1%, 4E/E X B 0.01%, M 0.05%.

B IR =R IR AT B, DLAARE (63%). #Ek(15%). HFF7(10%). T4 175 (10%) il 3k
FIR%)NER, &R RS ONUSIE s, Bk & EE 10 cm x /5 25 cm, AAERE 1.5 kg,
W Rl . EZRVRKE 24 hr, A HI R .

KR HEREEH Y MSAHERE MY, MW B AIRAR); RFEFYERN(E MR
%, ERNFEREAUTARAR): RRRBERMB(I4E, LERREMEREGRAF): D-44 50
Mréadi, gzt A RA R ) ARBRLF4E RS SV BHRH] % 5 i FREURUR A4 5 . R R R
D-£F 4 T 25 B F /K BC i i 5% (WIV)BERR, 2 HI L4 4 R ANIRC T 1% (Wiv)RER . 115°C iy R Z28V3K
B AL EE 30 min.

4 H 3 R AR SR (8 ), BAVEIR BT, LAERIRG A, e RS, AN LAmER
F(Ed—1E), mEAEEOHLE ).
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221 WBEALERMNTEELLERANTI

SERE I WA AW R B3 A 100 mi | RE A B AT = A, 2 BV N K Y 5%
e ZFYE R BRI 11.1 mI.5.3 ml AT 2.1 ml, A 13~ 2 004 B Al e S 0 00 i i £ 4 3R IR AR I 0.5% (Wiv)
0.25% (W/V)F1 0.1% (W/V) o K HIIR & AN [R5 i 21 4 30 FE IR | AT s VA B b o A AR B ) 1 - 2 A
FRE TER RS E IR T, 25°CF 150 rimin 5537 24 h, £33 11 31 26 A B Rh-W

BeAh SR I UK PR 8 S, 4 il EeRh Fr il 43 1 & 0.5%(Wiv) il sn £F4E 3R . 0.25% (wiv)
WERAFAER . 0.1% (W) TR AFAE 2 AL BRI 11 33T 2 V0 A B R AN AR s S AL BRI 10 03P A e v, 2
FhE NN ATEN 25 ml, Ho 15 ml HaRp 20 5 1R L, 10 mi HRh T B 48 1 o 15 32 BHA R T
IO, SWES ., SMEAE T 28 CHERREFRAA T, SOm BRRE, BRI, REEWERKE
AR, IR IAI K o R B I Sy R R U 2 T 20 B 22 A AT R B BRI A L

222, AHE—EXNTERCLEANEN

P31 AT B Rh-X 2% BX 3 A3 100 mi | AP A B B K = AR, 2 SN N K B 1) 5%
YEHERRA 111 miy 5.3 ml A1 2.1 ml, 5 13- 25 VR A B o o S I PR 4 4 R 2R BE A IR 0.5% (Wiv)«
0.25% (W/V)FH 0.1% (W/v)o K FTIR & AN [F A4t BRFER | B asUR A . RS SACERR | P 250
PR R B TEIR RS B 754, 25°C F 150 r/min 1555 24 h, 53 1 311 26 A B F-X

M SR EPE R, BUKEFREE 84, 2l HEf il /31 & 0.5% (WV)LT4E k. 0.25% (wiv)
LPYETRE. 0.1% (WINV)ZFZE T HEACER N 11 P 2 WU B PP R R AR S AL BRI 11 P AR A, R
BRI TR 2.2.1,

223 RREAERWTEESL BN

P51 A A RD-S )45 B 3 A3 100 mi | ISP RS R B RN = M0, 2 BIRINK E I 1%52
FHRR 2R 2 20 B 11,1 mily 5.3 ml AT 2.0 ml, A5 1 $9°F 2 VA B b R N PR 2 R R 2 4 3R A 2R FE AR IR
9 0.1% (W/v)~ 0.05% (Wiv)Fil 0.02% (Wiv). H4RITIR S A [FR AR A 4E R AR LI | 9Pl g fh . R
505 AL R | P s AR R A B TR IR R SR 46 T, 25°C T 150 r/min 1557 24 h, 1531 11 AP 26 A
B Ff-S

RS REAE . BUKE P2 w8 4y, 0l M 13105 0.1% (wiv)JR FELF 4E 580, 0.05%
(WIV)F2 F AT 4 208 0.02% (Wiv)FR FE 2T 2k 2B AR B IR 11 37 20k Y00 U B8 P AN R 05 S R BRI 11 30 25
WARTE R, BT IR RIRE IR 7R 2.2.1.

2.24. RKERRBREEAX LEE A BRI

SPEgE N AT F-M 145 B 3 AR 100 mi | AP ZE VAR B RR A = fA R, 2 TR IN K B 5% K
JRFEREER A BEA 11.1 mIy5.3 ml AT 2.1 mi, {501 351305 V30 A B ol o 0 PR A Jo0 2 T R AN 248 R FEE AR U 0.5%
(WV)+ 0.25% (WAV)F10.1% (WIV)o K RIS AN [RIA T SR MR AR FE 1) | 0P S AR B . R A 5 Ak 2
) T P g i A B il B T IR 55 9548, 25°CF 150 r/min £53% 24 h, £33 11 H1°F 26 AR F-M

FEFD 5 R R AT B s UK AP 2 1 6 8 A, 23 T R4 (R 7 0.5% (wiiv) A JoT 3 B R 8 0.25% (wiv)
AR ZR TR AN 0.1% (WIV) A 5T 25 TRl PR AN AL 2R 1) 11 3 o v A B b R R AR5 S AR BRI 10 S 26 VAR T
FEM BRI T 1A R 2.2.1.

2.2.5. KERAHE RS S FHETFATBORMW
I DU b AR BE (4 R EL7E 28°C 58 UK AR A CRHEIE R R AT IR AL M B B 18°C, #EATIRIR IR A 4 K,
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HRC PR (0 LR . SER AR BT i 1, B ELRIE B ROK IR K 10 g d . HEER T S AMEEE T
s, WEZHRER, k14 ChEfA, Ji9f 4~5 RIGRS —i%s . PREEEIRE, LR S AL BN 25—
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3. HREHH

31 WRALERNFEEELXEHNKRESR

FERP AT T AL B 1 P 2 AR R AR (0 B R0 R B D 17 R e 0.1% (Wiv) TG AR 4R 2 A0 31 11
WP AR TE A B A R B 13 Ky HEFT 0.25% (W) PSR ZF4E A 0.5% (WIV) LA 2T 42 A0 3 1
S 2 YA VR P 1 B R B T 14 K

FRERTER I 14 R LAWAKROILE 1. B 1 F455 8@) (0). (€). (d)FIEE T2 5 s
AT G AL TR R 113 2 VR0 T R 0 T B A 0.1 (ilv) Tl 2T 4 25 A TR ) 10 0 2 VA T 1 T L
FEFh 0.25% (W) T A1 4 2 AL BRI 1 S 2 AR TR A PR B 6 6k 0.5% (Wiv) Bk i 21 248 25 AR BRI 11 -
TEBARER IR . WE 1P EEZ 0.1% (Wiv). 0.25% (W) 0.5% (WIV)I S LT 4 2% SR 11
ST 2 YA TR P 10 B TS L e B BT, T AR A ALk PR PR B 1 AR S K T

Figure 1. Photo of the effects of microcrystalline cellulose on the spawning
period of oyster mushroom bags
1. WRAERNFEESAERNZNSEREBR

3.2. A BEMNTEELLEHNNTMWESR

FEFR 0.5% (Wiv)ZF4E R AER R 11 5P 1 7000 B P 0 B R B D 13 R 2R 0.1% (wiv) 214 — ik
AL TR AL ER ) 11 P 2 VA B P B R B B R 14 R HEFR 0.25% (WIV)ZF4E AL 1 RV AR R M)
BAR BN 16 K MR 0% S ACER I 1 P 26500 B R i B L R B 17 K.

FHEMERFE I 14 RE LA KRMIIE 2. E 2 555 8@). (b)s (€)« (d)HIFES 45 A
RO SRR 1 TR E R B . BERP 0.1% (Wiv) 2T 4k —H AL TR 10 11 5 00 T b 1) T
FFh 0.25% (WIV)EF2E —HEACER (1 1 3T 8 AR B AR R B 6L . 5P 0.5% (WIV)ZF4E —FEAL B0 11 P 45
PR T A B8 A o ML 2 HRT DA AN 25 0.1% (W) AT 0.5% (Wiv)£F 4k — B 75 S AL B 11 3057 % A4 1 b
Fh 1)1 2 B B 2 56 UK T
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Figure 2. Photo of the effects of D(+)-cellobiose on the spawning period of
oyster mushroom bags
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3.3. RAEAERNN PHEREX BN R

FEPh 0.02% (W/V)FR FH LT L 2PN AR FRIR 11 JHF 20004 B AR 0 TR B R R 13 R 428 0.05% (wiv)
i R L1 2 200 0.1% (W) ¥R F 21 2 24N AL FE AR 11 390 2 Y0 B B 11 T 60 R T B8 O 16 K5 ok
075 3 AR SR 10 ST 2 A TR M 1) T R R B R 17 R

FRERE R E AL 14 R LMAERRILE 3. B 3 Fr5 R@). (b). () (d)FIEE 4 3l i fh
RAEFH FAEFR 1 T 25 AR T R T 6 325 0,029 (Wiv)FR FP R 27 4 AN AT 11 311 26 AR B R )
WAL, B 0.05% (Wiv)iR FFJELF 4k KA FE Y 1 1P R B R I T AL BERl 0.1% (Wiv) IR R 4T 4 R
BVARERR 1P AR B A R AL . AL 3 AT HAA 4 0.02% (Wiv) R FH AR 4k R B0 S A0 3 TTHA
S T YRS TR P (14T 40 0 56 B TR

Figure 3. Photo of the effects of carboxymethylcellulose sodium on the spaw-
ning period of oyster mushroom bags
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FEFR 0.5% (WIV) AT 2= R ANAC BRI 11 3 P38 VAR B b O 20, BT i TG B 2 A A s e
0.1% (WV)A T Z B R AN AN 0.25% (WIV)AS ot 22 st R AN AL R IR 11 30~ Y0 B P ) A1 A0 K TR SRR O 13 K
FERN AT T AL B 1 P 2 AR T R 0 B R R B 17 R

FRERTERE I 13 RELmA KR E 4. B 4 455 8@). (0). (€). (d)FIEE S 2 B e fh
RAEFH FAEBRR 1 T 25 AR E R L. FERT 0.1% (WV) A B RR AL FR A 11 U1 1 2 U4 B P 1) 1
fl. B 0.25% (WIV) A5 = TR AN AR ER I 11 3P 26 VA BRI IKI B B B2 0.5% (WiV) A i R s Ry b 3
10 P 2R R M B L. A 4 el LR, AU 2 0.1% (Wiv)Fl 0.25% (WIV) A5 2 B ER A5 A
FEIE 1P 20 P A P P ) P 5 B L SE RO B, T4 0.5% (WIV) A S R IR A 3 1) 11 3P 2 S AR 1
FEgkzE 7.

Figure 4. Photo of the effects of sodium ligninsulfonateon the spawning pe-
riod of oyster mushroom bags
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3.5. KRR REGIH YR T3S TS~ BRI

WRTERKEG, & HER R NEEFE 5 K, MW WE 5. RE&SHaAEK
(R BR8P 2 T SEAR R B R LR 1. 1R 1 AR TR S5 IR 1 LA B oT o, R AT 4E 2R (0.1%) . 474k
B (0.19%) 15 5 b B T 451 SIEAAR 7 43 3] s HE T 5 6 AL IS 496781 11%, 3 FH 3K 98 o Ak B 5 v ANAN RE 4 4 1
AR, X A A PR RN . NI 0.1% A1 0.05%34 HE FL4F 4 R ahifs S s, s R KT
STRRZH . AR R IR NS T A G T B LU IE S R BRE, H A T, RUNZAAEANE BN AT
AR bR

Table 1. The fruit body yield of each treatment of the oyster mushroom bags and contrast analysis results
=1 ENEFEEENFEFETESLHEST

5 S48 FR SN B e g 5y g
1 AT YEER 0.1% 278.59 1.04
2 (CCTHAR S 0.25% 233.64 0.87
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Continued
3 [DETHE 0.5% 240.28 0.90
4 Lok — 0.1% 297.09 111
5 o — b 0.25% 245.82 0.92
6 A 0.5% 264.99 0.99
7 AR ZR PR A 0.1% 165.97 0.62
8 AR ZR PR AN 0.25% 0 0.00
9 FR P LT Y 3B 0.02% 2124 0.79
10 TR ST Yk A 0.05% 251.8 0.94
11 TR LA Yk A 0.1% 259.36 0.97
12 IEH X IR 0 267.73 1.00
Figure 5. Photo of the fifth day during management of mushroom growing
period of oyster mushroom bags placed in the open-air
El 5 EEEMHEEES S RNRA
4. %hig

AL AL ) TE H AR A R R B I R AN 17 R REEE R B 3R T A A A B — E A
TE P 22 AR RE T IE W HEFh AT 24 h B, ) RE FR0 404 R IR I — PR SR 41 2 325 5 340, RSB35 9% 24,
S BRT 224 52 B3 B BE R TR AF 4R 315 S 0015 S R, 5 5 S A0 2R S FRDVRUAR T P e P 31K B,
B3 S HEAT R0 R TR A B RN T 4 R I 2R B 0.1%~0.5% (Wiivr), B4 0T 4% BT £ K b 1 3~4 dis
ISINEF4E R 29K FE T 0.1%~0.5% (W/v), REAEHF 4 B A R B IH 2~4 ds WS INFR F AT 2 20N I 240k
%M 0.02%~0.1% (Wiv), FE4HEF 4 b6 AR B A 1~4 ds 5503, IR R B EREA I 249K 5 v 0.1%~0.25%
(Wiv), REAEFLFHE LRI 4d. ZREH WA HGEHIE, 20BN, 5 —as=8&le
S5 R R ISR AF4E 3R (0.1%) M T 4E Kk (0.1%) FE N5 271, BEHREAi MK E 3 R, XAefes i &
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