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FHE 4k [Pleurotus sajor-caju (Fr.) Singer]
JREERREIE - 954 Indian mushroom °
HhBE AR i Ry JEVE 45 (Phoenix-tail mush-
room) * i FRALE BHIHELLIIEY Euphorbia
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BEZERIARE - BIPIRES T LIRS K224,
BT AR 3000 B KKITEH
B 3.6 BAMEARR - TERERRESFGIHEEA
SEMARPLIERRS - 3T ORE AR I M R s 2
% LR - BISEATHFEARESED Lk S
RELA b (A B A L 1 JFORHE Z A4
ARG N BE R RE ) » R et S Ry B B
SRCEI RSN IR - REAGE S ] i
L RIABBEREECELAANERE - BREE
ERFE A SIS n] DR E E R (8 22 -
BEE AR SR RSB TRV G R B %
HEGEE A S KRS - SO BRI A JiTAY
B R P AR A B Y -

/KT G RS A B TEY) - 18T
Bk B e R EMET 2R (COA 2011) Z#f
it BRI/ RS R 2005 1Y 146.7
B ARV E] 2010 Y 145.1 BANE - L
FEERIEREREAR 1 1 A5 - SEEE
AIAEFE 140 BEAMELL FAE - H R RERH RN
e T X B R BRI R
DAL - RS S ANERNEBHER (Boonmee
2009; Choudhary et al. 2009) » £EE5ME FEFIFH
FEE (Murugesan et al. 1995; Ragunathan ef al.
1996; Muthukrishnan et al. 2000; Shashirekha et
al. 2002; Nageswaran et al. 2003; Bonatti et al.
2004; Poppe 2004) B(ZEFE (Zadrazil 1980; Royse
& Schisler 1987; Tsang et al. 1987; Moyson &
Verachtert 1991; Royse et al. 1991; Royse 2003)
FEFE4EE (genus Pleurotus) %:%E (Philippous-
sis et al. 2001; Velazquez-Cedefio et al. 2002;
Mane et al. 2007) ZHERERF - FE2GE Ry
BBz — » LI IR HIAREFE (Kurt
& Buyukalaca 2010; Singh ef al. 2011) ~ ¥t
3% (Basak et al. 1996) BAEHEZR (Royse 1992;
Awafo et al. 1995) EY/E - HEGIFE SIS
ERRIERE ST (Zadrazil 1980) ° Ragunathan et al.
(1996) LIFHEL (rice straw) » EKFE (maize sto-
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ver) ~ JE{& (sugarcane bagasse) ~ HB-FE¢HE (coir
pith) SEVURERZEBERYIRIE HE 0 - f5RE
MR L B RSEH N E RN - B
JTEZMVE AR 0.396 kg 4 -

BN A4 EE TS 2 ah R R 2 B E R A b
Ji= 0 SRS P A M EHE R S 1 H B
HEEEST » BUATE FBEBERE KR -
AR E R B B /K R SIS B » B2 YT
—INRE AR » e RH R e M LUE AL
FUTRERM » R EDIATEEE - Qg XiE
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MRS E
AEREMRZNEHRE
B HTF 2 R 5 2L AR SJ-05

SJ-06 ~ SJ-09 ~ SJ-10 ~ SJ-11 FI SJ-12 AMHEE
PR+ SRS RN RS BRI AR SRS B A (po-
tato dextrose agar, PDA; Difco) & #HH [ » £F
BRI R R 4°C kS - THAfER
Bt -
IEBRFEEAREMKZEHGERIEE

1 ELFFEGEREREG R AE PDA SRS
B b BREREEARE > DTl
PN SR H AR (B 5 mm) » 218
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HFERIMK BB JBHZRIE S 1% (W/w)
ZTRERSES - FEA VY A BT - K R
(121°C, 1.2 kg/em®) I F B o BFRT R
PDA B BERMZFHE IR MBS HEEE
AR 2R T > A 24°C EIR - HEIRES
BEFEMER - S RREMZ 2R DR
LEYN: A vl R N s ae-S=W Sy NP S
HE 10 1 (viv) IRE > B7KER 65% £4] 0 Y
24°C SEil ~ OB R R R M EWIR A EE
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a5 TERR DA 1 A SR s
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FEEH SI-10 71 SJ-11 B EARRFFEE
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Ry 7 HBR AR F5 2 i bR AR 52 1
T AR 6 B R AR R R TR B
Pk (SI-10) FIEASHIEIR (SI-11) 43 A E Ry FE]
e BRI LU SR BB B Pk » DARiTt 5
NEILLBIE A 2 s BURTE Ryb okt » &5 53
AIFEEY 150 g A ERR 14 cm ZHEEE RN -
NEEMRLAARERC G Z BREAH & 7% 4 B (5%
R - b 2% 58 R S AH F v B DU (R
B — R IEFR IR A B 3 eom LA
MEPEIBER (f HA SORHART 1 om Z 22 DU
) e EBRERE RS 0 DA TER
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FFHE S RS B R 95% » %1k
RIS By 1000 ppm » LUK EEAE AL - /N
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Table 1. Water content and pH in substrates with different ratio of rice straw and sawdust

Ratio of rice straw and sawdust (w/w) in substrate * Water content (%) * pH”
1:0 62.6 6.6
3:1 62.0 6.5
1:1 61.2 6.6
1:3 61.1 6.4
0:1 62.6 6.3

* All the substrates were amended with 20% rice bran, 25% wheat bran and 1% CaCOj; by dry weight basis.
* Autoclaved substrates were measured for water content using a moisture analyzer and for pH value using a pH meter.



e R E A BRI R E R 26°C - HEHIR
JER 85-90% [ » —SAAbiRIRE T =ik E Ry
1500 ppm fHZERTHE @ FEEZEREETE
4-5 cm K/NEARI » AES R ER
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Fi538T (analysis of variance, ANOVA) %% » Dlix
IINGEEE A B IES (least significant difference
test, LSD test) ¥R & Be I E 225 -
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HrlisABEE AT 32 70 HE
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Fig. 1. Comparison of mycelial growth of six strains of
Pleurotus sajor-caju on potato dextrose agar at 26°C for
6 days. Error bar is the standard error of mean (n = 6).
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Table 2. ANOVA for strain and rice straw and sawdust ratio in the substrates on colony size, yield, biological efficiency

and biological conversion rate of Pleurotus sajor-caju

Mean square

Source * DF Colony size Yield Biological efficiency Biological conversion rate
S 1 1.77% 1148.44%* 101.47%* 5.74%*

R 4 3.03%* 6561.40%* 579.74%%* 3.82%*

S xR 4 1.50%* 3779.52%%* 333.94%%* 4.34%*

Error 50 0.34 145.16 12.83 0.25

“ S, strain of Pleurotus sajor-caju; R, ratio of rice straw and sawdust in substrate.

* ** Significant at 5% and 1% levels, respectively.

;| 3. BFEEEE SJ-10 /1 SJ-11 FEAN AR - ARG ILE (F28) RE CEMER - ER - EYeRNAY)

LRI

Table 3. Effect of rice straw and sawdust ratio in substrates on colony size, yield, biological efficiency and biological

conversion rate of two strains of Pleurotus sajor-caju

Ratio of straw

Biological conversion

and sawdust Colony size (cm) Yield (g/bag) Biological efficiency (%) rate (%)

(W/w) in

substrate * SJ-10 SJ-11 SJ-10 SJ-11 SJ-10 SJ-11 SJ-10 SJ-11
1:0 89+03b" 84+08bc 164.1+113¢ 1158+16.6d 488+34c 344+49d 67+04b 43+0.6¢c
3:1 82+08c 9.0+0.6ab 1742+72bc 1503+153¢c 51.8+22bc 44.7+46¢ 65+05b 59+05b
11 89+0.6b 78+05¢ 1923+133a 1664+145¢c 572+40a 49.5+43¢ 75+03a 59+06b
1:3 9.6+04a 92+05a 1817+ 114ab 2225+ 11.1a 540+34ab 66.1£33a 67+04b 78+04a
0:1 9.6+04a 92+0.7a 1758+6.0bc  189.4+9.2b 522+18bc 563+2.7b 58+02c 63+03b

* All the substrates were amended with 20% rice bran, 25% wheat bran and 1% CaCO, by dry weight basis.
* Values are mean + standard error. Means in each column followed by the same letter(s) are not significantly different at 5% level

by LSD test.
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1 7.8% ° SI-10 EHREL 100% FEHARES FHE
EEYIHERRAK - BRI BRI & L]
301 REANEEEE AR - W SI-11
PREL 100% FEERREIIER « VIR REY)
ELRERAR -
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LR
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HEKER T 50-55% @ NILEHRE R AR
CIERRENTRITE 6-7 IC ~ WREEATE
fE¥k 4 0 BEEENABRZEZEERAR
29,600 JT (3 4) » FEERER LGRS -
KRS Z L - LFEESEATHE
BefEM% 65 TLEFE » #REZ SJ-10 SR LURESIEY
R 50% AREHIFE R 125,021 JC » fIHEEARY
AFTRI/K B AR By 2 76 » UM R E: 25,400
It > FFETEs 80,000 TT/EA - FLLIEK)ETE
&2 ) 15,000 JC/EAL » AIRLL SI-11 &
ZARRFEAE RS 25% KRJE 2 BB - IR
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Table 4. Comparison of production costs and net profits of the two strains of Pleurotus sajor-caju grown in substrates

containing different ratio of rice straw and sawdust

Ratio of straw

and sawdust Yields (kg) Income (NT$) * Net profit (NTS$) ¥
(wW/w) in

substrate * Cost (NT$)” SJ-10 SJ-11 SJ-10 SJ-11 SJ-10 SJ-11
1:0 22,900 1640.8 1157.9 106,652.0 75,263.5 63,752.0 32,363.5
3:1 24,400 1742.2 1503.1 113,243.0 97,701.5 68,843.0 53,301.5
1:1 25,400 1923.4 1663.9 125,021.0 108,153.5 79,621.0 62,753.5
1:3 28,500 1817.3 2224.5 118,124.5 144,592.5 69,624.5 96,092.5
0:1 29,600 1757.7 1894.4 114,250.5 123,136.0 64,650.5 73,536.0

“ All the substrates were amended with 20% rice bran, 25% wheat bran and 1% CaCO; by dry weight basis.

¥ Cost per 10000 bags.
* Fresh mushroom was calculated as NT$ 65/kg.
“Profit per 10000 bags.

BHA S A ST Y LD R B S 2 Y
22,500 JC/EA, ©

T

TH S5 EbG ) B a2 - BRIATHA S
ABEEECEMHEEMNEES - HEREHE
T FI BRI TARES (Poppe 2004; Igbal
et al. 2005) » M R] DIBRARFRAYE RS L B 002
S A AR < OB - S AT BB S VAT T
PRI - MR ERBES 4 (Ragunathan ef al.
1996; Stamets 2000; Poppe 2004) ° ZEEEFLEZMY
WA H B e AR HAL Y B2 VR - THE K
Fei - BEASET 25 B SR  BUR RS 3 0L S B I b
SRR ERE AR A 2 - BIABLR ~ wifEd B
o AR FT A A ZERE R B i S DU 45 2 RE I
B R YT i Ry [ 2 - SR R IR
EHEE « Uik ~ SR - KRG TR - &
SRR ~ HIFEEFIRESE (Poppe 2004) » {E3T
ZER » FURHE MR DIE LIEEE (Pas-
teurization) EFH (Murugesan et al. 1995; Royse
2003) BV EAEG 2 =M F5 % (Basak ef al. 1996;
Shashirekha et al. 2002; Nageswaran et al. 2003) °
HUFTASSE R PR G - R AERF
2B A M FARTE S Fe BRI A BT T

Y - BINGERERE SR AT ARERRE E RIS
B HIR SR ER R S EEE - B
BEMI K2R ERE r A A R R B 46
ANBBBSRT  REEBER R AR - T4 IR
EiaiERETRE: » RABANTFZAEEAREE
ZWgE SRR B A SEEA R R
R ORI P B AT Rk st i T T R 2 2
1E» BEIEERERARESEL -
AR YVTE RS YA 1 em 2
FEE - BEEBITERBEREERERESX - BT
B KZ2M » RMETWRIIRIEHFEL - B
AR FE G E R - FREREL SI-10
BRES BRI 1 | IREZEBERAE
VIR AT E 57.2% » 1fi SI-11 BE#RHI IR
HAFEEL 3 @ 1 IR ZRBE R AR amE
6@%’ﬁﬁ%mmuéﬁﬁﬁ%ﬁ BLAESR
i Liang et al. (2011) LIREIBREMHETHE
LR BT AR A R AR - B RR DA

B 13 RIBHIEWIRER 27.29% » RsFrATE
BRI AR R m - B R R

EAREEHE ZAEYIRER 39.55% @ FEHER
2SRRI - BRFT A A AR AN [E 250 - |
RESS B R A R A/ VAR © LS > Zhang et
al. (2002) & EHEREERIZRR ZF R E F5
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Bk s g B BURERELIE 2.5 cm
HARug s B A S 2 ik U R e - H
TREZ IR RITE R EN R ENREE - 7TRE
75 22 4k B ok I TR o3 A+ T B B
B - HEMBRHEEZEEHRSA 0.5 cm
WF - Al AR Fr Be A/ S SR h BB
H (over-compaction) » [ FHE T FHE Z2fmze
] B 122 B 1 SR G A #R » e T 2 550 72 gk
DHBIRBL

bR T REARE I - FEGER RS
T B BEUOR g E £5 EL B A AN [R] B SE e 1
SI-11 WHRAEDISEARE 25% ANEHIRELE &
B 0 M SJ-10 EARAIDIRERIAE 101
G R ERET » SI-10 B SRS R FE
= BIBEREELRIELL 3 1 1 RE - HEEMN
i ARG E AR AR - 5 SI-11
B EA R 25% KE 2 EHEHES
RERNEEREE - HRRRNEREEEE
AN[E - SI-10 FHHRAE PDA _ErY4: Rl HA SR
B SI-11 BRI » B DARE R Ry BB W 47
ELH I RE It AT REAAE 22 52 - NI A R 5
HUREB 3 ARG - EARRYERZEAHE B2 (Chen
2005) - BERM S - ARIEREAR BT FRS
GRy/Evesvilasty/l i o sy 3 Www et i)w = M =
B MEH A T EISZ A A R &
TEANE] EE IS B B S R & B 2 T i
725 (data not shown) °

FRARES AT S » SJ-10 EARFI R
EURE G HIARTS - BMEER T 75% KIE&Ey
FE AR S IRHART - AR R iz RS i
ARSI EHEF S » Bialas vt
B AREREESES A 04 T © 10 SI-11
BRI A B IR 25% KREHIEC T &
JREIEE - TEMRHRAR | - FERERA 25% K
JE R AL AR S RS 2 T 0.11 JT/i -
FEhn b EAEE T - RITEAS S gt R ER
AR T LR 2 B R 2R 2.2 Jo/ARy

Fol# ZH2i

FHE -

B A S 2 AR B Bk nT REAR R R
RERTRIBINME - BRI EREE BT - R2kan
RERA IR AR BRI ELS] » 2 FIEE SHE
5 LIRERES » BRLEEITHEMGES © H
AW FEREUR - HEEEENF 2R
Pk - AL RLE 25-50% MIARE TR - ER
NFHE i A - NMERRRR YR AR B
REM T4 E A - RIRESE AT kA
4500-9000 t FEHEHLEE RIAEE - G REREF K
#7 9000-18,000 t ANJEZ B » KIFLH] AR5
BAARE - AMER] LI R AR ALY
IEEEREYNERA - BERRGEEES
BRI o GEEB R A S B R IR I
HE -

ARWFFERSE RSB T & R 72 R I B
flt RSB RIFT R = F5 e S AR
B R ZE H A - R ERATE
It R L~ IR RISt B R
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Rice Straw for Production of Phoenix-tail mushroom, Pleurotus

Sazjor-ca!ju1
Wei-Sung Li’, Yun-Sheng Lue®, and Mei-Hsing Chen™’

Abstract

Li, W. S., Y. S. Lue, and M. H. Chen. 2012. Rice straw for production of Phoenix-tail mushroom, Pleurotus sajor-caju.
J. Taiwan Agric. Res. 61:90—99.

Phoenix-tail mushroom [Pleurotus sajor-caju (Fr.) Singer] is one of the five most economically
important mushrooms produced in Taiwan. Sawdust from trees is a major ingredient in the substrate
for the production of this mushroom, with more than 30,000 tons used for its production annually.
Using sawdust for mushroom production is not only expensive but also harmful to the environment.
Since rice straw is a major agricultural waste in Taiwan, this study was conducted to determine the
possibility of replacing wood sawdust with rice straw for production of Phoenix-tail mushroom. The
experiment was set up with five treatments, which contained a mixture of rice straw and sawdust at
1:0, 3:1, 1:1, 1:3 and 0:1 ratio (by dry weight). Six strains of P. sajor-caju were tested for mycelial
growth on potato dextrose agar and the fastest-growing strain SJ-10 and the slowest-growing strain
SJ-11 were selected for production of fruiting bodies in different treatments. Results showed that the
most suitable substrates for mycelial growth of strains SJ-10 and SJ-11 were the substrates containing
rice straw-sawdust mixture at a ratio of 1:3 and 0:1 by dry weight. The strain SJ-10 produced highest
yield (192.3 grams of fruiting bodies per bag) for the treatment of rice straw-sawdust mixture at 1:1
ratio, whereas the strain SJ-11 produced highest yield (222.5 grmas of fruiting bodies per bag) for the
treatment of rice straw-sawdust mixture at 1:3 ratio. Compared to the treatment of substrate contain-
ing 100 % sawdust without rice straw, the net profit of each bag was increased by 1.5 dollars (NTS$)
for the strain SJ-10 grown in the substrate containing rice straw-sawdust mixture at 1:1 ratio and 2.25
dollars (NTS) for the strain SJ-11 grown in the substrate containing rice straw-sawdust mixture at 1:3
ratio. These results suggest that rice straw has potential for replacing sawdust for commercial pro-
duction of Phoenix-tail mushroom and the suitable amount of rice straw in the substrate varies with
strains of P. sajor-caju.

Key words: Pleurotus sajor-caju, Rice straw, Yield, Biological efficiency, Biological conversion rate.
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