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wm OB

BRERHR ~ S ~ BRER ~ BT - 2010 - HEUS BB Bl A B e i s R 2 -
BB ELIETSE 59:19-28 o

PREHI RSB (tunnel) MRS 0 = N R BAA B = S MEREHE 728 — IS TR %
B2 ((Fff 515 AT EZHENE - TERfy ~ SRR B il B s 2 IR
TR TEEWEZ HEREAE ey AR FEHEIERR AL (C/N) > S NS BB {EH
BEREHENNE By 19.0 5 TEHENCSUERAR > EAEERAANTR 18 K Ee R 7Ll
75 30 RELEAREBMESERL » DAL FEHENEARRE 4k - A SRR DU N R HE AR
B5rEE MS Bl FAKN iR R 0 7 LSS I HE AR RS = 10.8%F1

29.6% (P < 0.05) » AWFFEaE EHENLE A SR AR B v JE FIE PR GG RS - MERR
MR HEAC B ERe T - Horl AR s e HENE N B e EE R -

RASEER : IR - HED - A - R -

Bl B

VEGE [Agaricus bisporus (Lange) Imbach.] > &
FATEINE - BINEE R (Fungi) ~ #&7E
(Basidiomycota) ~ Xl (Agariceae) A4
AR HEER - 28 H /AT 1963 R E TGN 4hE
PHETES 28 1990 4F 1k » DAVRahRETE S MEHRIS
WEBARE 14 (532000 F B ERIIIMNETRZ &
1 T3 SRS L B E AR SE (Peng
1995) - HRTEIAIPEGE LS 3 - il
GHB AT B BRI F] 2000 ¢ DL E -+ [A]R
RIEFE B A BIE A EE R - FEIA
ik (WTO) & » BSMFTiereai A~ S

Rl - BRI ak U B TS T T Ry
WE E RSB E H  — o AT ahC T EEE
FHERE - HERERRSL 473 - Bk FERCIE
G B A E R - AR E By
XA E S E: (Peng 1995; Laborde 1991) 55—
BURRTasls - BAERSIIKEER  IREHE R
NERHERHERE » FEHEREAY SRR AR IS A YR E
R =2 70°C LA L - R R L e w14
Gr BT RE B Ryt - TR RIAE g
FENHEST  KHEREHERR L 3040 cm JERYHEE
REELREFE 45-58°C 2] » Hp R i —EEE
R A (pasteurization) SEAZ - BEHEALIR IR
FFE S8 CLLEZEA 6 /[NRf - DISEAEHEALHHY

ARFTEECEMIEE - G Gk FEg -

AW N =

1T RS E B G RGBT SR 26 2392 5% - 2 HIH - 99 1 H 22 H -
ARFTEPREE BT A - BER - BIETIER -

i Gk FiED

EIES » B TEE ¢ jtchen@ tari.gov.tw 5 {HE : (04)23302803 -
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HELY) > WREFERE - MR FERSEE
(Peng 1995; Laborde 1991) ° {#if FiEFESUEHE
ERE - BEARRIE S BYRE G HERAE P oM
T8  gEAER ML YHER RS
(Derikx et al. 1990; Derikx et al. 1991; Gerrits
1994) » JERAEIT Il o 225805 4 - B m AR A
TEiE o KRB RS B R EA LRSS
IEPEREHEREAE P AN TS - AR AE IR
17 (Gerrits et al. 1995) - i HE LR FERIE TERE
IKF 30 KL EARESERE - Kl - EF 2225 B0
fE LHERL B FRIAE - BARER AR E < k&
BE SR - ARRHEAERA - HETBmn
Gk R AT L HE REIRE 0 DU = S HERE 7 ==
% DR [HERE R T —
BRI - [RItL  ARWFSE . HIAER b=
A 2 I B T iR B i HENE P o IRF R
B R BB PR L P TR B A A
PEGEHEN 2= 2 BEENT - P HE AT B B 4
e+ [REETR A 2 A Sk A BRI S 4 - il
HEeErEmEEAEY) -
HEETSE

HEHAER

AWFFERT o —AEPEgs AR - R AP R
ShAG [#E2 MS Fe FAKN iR » B HILAHE
REFESERE R AL [HEMRh D) | L (23 gk HEAE
25 g~ EK 100 g Je KBk 1 L) 7E 20 g] 32
e INREBEPIRTE -
FREENE BN E

1/ NRSE DA /K PR B K TR & - 4%
2 Gyt o JEBR/KGY o AGERIN 1% (ZBREES -
B A EE AVYARL (6.3 cm x 3.5 ¢cm % 15 cm)
MZEIF IR ZE - A SRS EEZA RS (Channel,
121°C, 1.2 kg/em® » 518) » JRE 1 /NEF - 5%
AL PR bt BT S o P2k R R e e 2R D
Ho BRER 25 CREE 15 R1& 0 FikkRImED
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TR RME

i P4 HEE BB (Conventional
composting) © ¥ 2000 kg JREZFEEL - YRk 1 I5f
5o Ik R HERE - 4 RE&IRIN
HEZE 400 kg ~ TRELEE 40 kg ~ ERERESS 60 kg ~
fixie$5 40 kg ~ 778 100 kg ~ 5567 20 kg Fok
H 80 kg » LATMHERE S /IR B SRl A7k 535
EIKEHR] 65%1% o HERK 2 3 > 400 cm x 100 cm x
120 cm » /NHEFRRARREZERR - G HAG T E A
Ko g0 3 K DIEER RIS fRR IR &
R FAN Bl 7 EHERE - 3k 5 2R HHRIEERH &
EkE TR o

ZENEBEAZERE (Indoor composting
phase I) : J& 4000 kg JEEZFE5 - YJEk 1 MR >
kiR - RHERESE Hik(b, - 4 KRIBININFEZE
800 kg ~ il 80 kg ~ MBS 120 kg ~ TR
80 kg~ 7B 200 kg ~ sy 40 kg FoRHE 160 kg »
PR A R S E R K% BA
P EEEREE (770 cm x 270 cm x 400 cm)
A 0 EEIHERE - HERE RIS Ry 150200 cm > SRR
HEREZ A/ ~ o~ 2 0 RIEIEBE - 4334 AR
JEAE IR - A RS B PR EE == P - BlEh s &
& (5 HP » HiE & 90.56 m*/min » ) - LISH
KRB0 & E RF gy (Mitsuki, Japan) 2] 58
R MR PERIE E R BARK 15 438 ~ BAPA 45
Gr8E o EMERIEESE 70-75°CHERE 2 K> B
HEHENE > 78 HE I SVE 8 AR v DU SR A 23
(GD-F4A-SC, Rikn Keiki Co., Japan) {giiH| 254
RHEE A AR S &

b A i R ST PR R v
MRS % > I 5% (viv) TR E 258 AT
BTG R R HERE - IR S92 - B
ABEE BB o [FIRFE 5 S NERE 2SR b
4 RZHEREARA [F]—F%E R B N > —75 e
TR AR - N DAIBIB R K R pR BRI - HERE =
J& 150200 cm - BAPAZEMANE - Bilhm Eb -
HERERR B A= Y o R R s A B RE e R T



e HENEIR S - R SRR BB e R e
50°C » 2 RE&FWERR S ERE = fy 58-60TC »
HHEAEIRLE E 58°C LILRE » BT 6 /NREZ AR
AR o L PRHENEIR Ry 52°C - #ERF | RIRFS
ks 48-50°C » 3 KL MR 40-48°C » 3 K
Betmmi el - DIl (GASTEC, Japan)
EHIER S & IFEREEN 10 ppm - FERER
2 28°C » KRHENATRE H HEAE A -
BEERNAKE  HRERBAEEY
VX

BEREHUER AT HEE B ERORE (R 1) Ke3%
BRI — Bz SR SRR (E - [EIRF5 AT
HEAE LB Ay - B AR b (Nelson 1982)
HE GRS > LIRS & (b 5 fiE
#% > HIEECEHIE 2% & & (Huang 1998) - £
s G BB E R 4% (Huang 1998) 4% > H
JERR S B (JYS0P ICP-AES, Jobin-Yvon
Co., France) JIE 2% ~ PINMEITTREE -
FETE - ER - BLREBEE

1 b R IR SE G HERE S RIREER S A
FEIHYEIBLE (30 kg 28 - R 15 kg v 431
VIEREGTERE MS K FAKN iR BRI
i DA TS HER e - EEE R
K600 g 58k —HM - & S HEKE R
B EEERET (completely randomized design,

CRD) - MRtk - B ABRIESES - [HEEPEHI(E

+® 1. HENURAEECR R &

Table 1. Ingredient of compost materials
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25°C » AHEREE 95% » —SA{LAIREE 4500 ppm e
I 2 1% PEaE R R RHEN - B LJERE S em
Z ekt (HECO No.l, Canada, pH {5
7.5) BAt& 8 K EE KM 80%MELL L
R Aies - ETTP\ L OKEE g 28Uk 1
BEM R TERR SIS SR HEAE )
2 K> HEMIKESR - WIEkE - [
IREA S JRUEUR, - R AECHE AR RS s — SR
& o JBEHEHIE 18C » S bIRRE R E By
1000 ppm » FER R 16°C » S bk
800 ppm » DAEHEH%E -
IR T A IR

FH7E T B HIER) 24 KRG e s R MR
KRB ARRT - DITFHHEER T - a3 R E
Eriits - KaEiE L VIR E > 3
BRI ER - AR R EE TR T
TR - HEIEER IR R R » Gl T
T ATk o DA EEABRE M 2 K -
EYVER ZETH BT 2

EVBER (%) = PRUGERS e (D) +

IR RS EYE CHZE < 100

BHEHRAIH SPSS 13.0 izt trikhs
(SPSS Inc., 2004) T8 55047 (ANOVA)- L)
o = 0.05 ZHAE/KUEERES - P TR/ NS
LA FEMER (LSD test) PR & PRELSEIIE
] bpz=2- 30

Nitrogen Phosphorous Potassium Electrical conductivity =~ Water content pH value
Material (%) (%) (%) (mS/cm) (1:5, w:v) (%) (1:5, wiv)
Rice straw 1.4 0.2 22 32 11.9 7.5
Chicken manure 43 3.1 2.8 13.1 11.2 7.7
Soybean powder 8.6 1.6 2.2 32 10.8 6.3
Rice bran 2.7 23 1.6 1.5 8.4 6.6
Wheat bran 3.6 0.9 0.9 1.3 9.2 5.9
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7w R
BRI IR IR
RO EMRE - AP IMER S

W% o FEHERE 1 RERHENE-U ORI EE 53C - =
ISR HE AL /MR R - R R R E
25°C /A o FESR 3 RIRFHENE A0 15 B8 W] 5
63°C - KRR EIHED - HENCRSARIIRGE /) > H
THERRF A R A -
ERHEAE _REE BREHE

FER B SR R > HENUER S
BRERRNMYIBRAERRECE S0CEAS
I > FEFEE A | RIRELICEYITE - LT i
HERERIIERE EFHE 70-75Co Ml (B 1) 0 &
A A SRR B 15 7 - 1656 2 B8
Bet g anAE Tt > DIOMATERIMENDIREE - fREF
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£ 45-52°C (18 2) fE AZEREREIR S 3 B 4 K
FHIELZE 58-63°C - #fEfF 6 /MR PSR -
TIATEIMINZSRRI AT SERK - B AR R HE AT
TR RS SR B Y 5 | ASMR - SRR
HHEFSRBHEAL R A S MRS - HA B HE N
T2 B REARARST -
ERFE GG/ SRR 2 RS
LEB

R U HENE - ARSI
o AR b AR~ R B RE5FIT
RN R LIEVIBGER - fEEEE - B
BEAHERL > HFEEEERy 3.0 mS/em > S AMERY
FREHENCEEA 1.7 mS/om © HAMITSRANES ~ £ -
SRR b A RHEIT SR BT
MBS - AESREE T ARy N - fE ON
Le b e N B P SN HE R SR HE IS By
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Fig. 1. Changes in temperature of compost during indoor composting phase 1.
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Fig. 2. Changes in temperature and oxygen concentration of compost during indoor composting phase II.

19.0 (R 2) - AEEE L EARBHELESE
FH 76% NREZE 66% - [ 5 MEREEEREHENTRRE
64% ° FEREREERERCYVEIRALLR] - =R
HENE R 36% > T FAMERTBREHENC Ry 45% -
ERBRERGEHRFIINEEBREZHERSF
BEEITE

FEREE GG ARG - MS SR I3
EHEATAES S ] - FERAER ] 4.6 kg > B
F N ER P I MER R IR 4.2 kg
FAKN SR U= 3 s HENDRS, S BlER
Fo 4.7 kg > MERERHEE SMERE B REHE D
AL 3.6 kg s FEAEVIRCRELE > MS iR LL
FENBRREHEIRES - HAYHCERE 114%mE10
R REHEND Z ZE VIR 105% (3 3) > MEL=
PR T HE B e = S M s IR FAKN iy
R LRI Ry 115%E 90% » tEEH
MR - BB AR KBl FAKN
iR R > REHE T A 1 2 AR R
HIfEE SR -

ER G FH FE 2 AR i
HENESERR L 2EE

AL A T E RS 5 B ASREEEA
A = N R MR B L HEAE - E A
FEGE SR RN FE I - 52800 1 E
FERE R 0 2 S AR 46-51% (1 3)
5 2 EMERR S > 6 3 B S HEENI
500 g /idq > LA MS fisR = IS s i
FONERERS R HERY - AR A AE R R
Wb CHEEET DR o 1 FAKN A5R
SUTERT (I B 2R 5 S S 80 DU P e
AR e B REE R LU S MR S I IR
R -

T &

AWTFE R IR == B TR B R AEHENT
FESLA BRI BRSP4 TR S SRR R
ORI MER R 71k - AEHENCAYRERER
o SERPIE S IR NS | B
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BREER: 2 BBy I ERERHEATSEGIRRE T 738 SLEEEZE 10% (v/v) LUR - Laborde et al. (1993)
B o AWPFEE R HEIUM ERR SR A= R o HENC A RE AR Ty R SEVIR TG - Ry
il 1 RiZi% - WIARGIHESNE, - IRTRAYSESEIRE ESASER > T EBREERT > FREL

3R 2. Ui s PO A I B et o S M IR B HENE ety
Table 2. Comparisons of the chemical composition in the two composts prepared from the indoor composting and
conventional composting

Conventional composting Indoor comosting

Component Before Middle* Finished Before Middle * Finished
Nitrogen (%) 1.0 1.9 2.0 1.1 1.6 2.0
P,0s5 (%) 25 3.0 2.8 1.2 1.2 2.5
K,0 (%) 1.8 1.7 1.6 1.1 1.6 14
Electrical conductivity (mS/cm) ¥ 2.1 1.7 1.7 0.7 1.7 3.0
CaO (%) 8.9 11.7 10.6 4.5 43 10.6
MgO (%) 0.8 0.8 0.8 0.5 0.5 0.7
Iron (mg/kg) 3162 3247 3326 3009 2901 4967
Manganese (mg/kg) 1300 1463 1258 1031 1082 806
Copper (mg/kg) 28 33 35 18 21 34
Zinc (mg/kg) 286 343 268 263 200 236
Organic matter (%) 76 65 64 76 67 66
Carbon (%) 50 38 37 52 39 38
pH value ¥ 7.8 8.4 7.5 8.0 7.5 7.1
Water contain (%) 69 77 74 78 74 73
C/N 50 20 19 50 24 19
Dry weight (g) 2428 nd” 1329 4857 nd 3122
Dry matter loss (%) 0 nd 45 0 nd 36

“* Rice straw mixed with the compost components before composting.

¥’ The compost outdoor composting were turned four times.

* The compost of first phase indoor composting process before the Pasteurization.
“ Compost added water at a ratio of 1:5.

¥ nd: no determination.

]/ 3. DU EAE R 5 iR B R HEEARRES FRGE MS ~ FAKN Fait A E S B B AR YrcR R 1 2 P
Table 3. Comparison of fruiting characteristics of two white mushroom srtains MS and F4KN, cultivated on
conventional compost and indoor composting compost *

Average yield Biological efficiency Mushroom yield Days from casing to Days of five
Treatment (g/bag) (%)? (kg/m?) fruiting flushes
MS-IC 4626+ 34a* 114+1a 29.1+02a 26.6+0.1a 355+0.2b
MS-CC 4173 £117b 105+3b 262+0.7b 27.1+02a 357+£03b
F4KN-IC 4659+ S6a 115+1a 293+04a 245+03b 393+05a
F4KN-CC 3594+ 69c¢ 90+2c¢ 22.6+04c 244+05b 37.6 £0.7ab

? CC: conventional compost; IC: indoor composting compost; Each plastic bag contained 15 kg compost of which water content CC
was 73.5%, IC was 73.0 %. There were 8 replicates for each strain.

¥ Biological efficiency = fresh mushroom weight + dry weight of compost x 100%.

¥ Mean = standard error (n = 5). Means of the five flushes by the same latter in the same column are not significantly different (P <
0.05) by LSD test.
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Fig. 3. Effects of mushroom yield of two white mushroom strains MS and F4KN, cultivated on conventional compost
and indoor composting compost for five flushes. Bar = standard error. Means among the five flushes by the same

latter are not significantly different (P < 0.05) by LSD test.

GHEN - BrEE A S MR LR A 4R
R o TEHEREZER 2 PEELEERE - HERIITERE
BY] » HERREELE (Scytalidium thermophilum)
T EARNEEA REREEI - Derikx et al.
(1990) H5EZEHAE S0°C REHEILT A VI AR
MR REE > 5 70°C Rl IR Sy -
FRIITRIIE - (gl 7R 2 Vé?ﬁ%ﬁ
GEIR FHERERGHE - FTBRRE A B KR

AIORFF RAFHTERANE 5 BRI EAEAN R Tf:
TE AR P PR Rt s i A v 2w HE I 4R
Ras - PERISMREEA - e EE B A
HREHRE - KT 5E 2 REHEALR IR
TEARRET o P AMERE < HERE - HIRIHERE
&~ JE R RN A 22 SR B g TR A A — T
R AT S A EAIANE - SRR S
Frr7ese - iR e SR E AT R HE N HE
BRTHERE © [RIE » FEHEIRE 30 KA LA RESEROHE

HEZ BUE - 1B U I A HE B A AR
7] 0 18 RENR]SERE » v DU RET A SRR
il > MR RHMG IR TR TR - FIREA
PR B - FEEE N HE T RSEAE o HERAY A
FEEL 7 SRESEES > Derikx et al. (1991) $2HB%E
B RAE B R HE D P E e HE A B SR
b EYZ EEAEE 90% -

HERHEMESE AR » o3 U S M R HERERY
ity o AR BTN E AL FARAEE - Labore
(1991) fe e R o8& N B
2.3-2.4%P,05 5 1.6-2.0%~K,0 By 2.7-3.2% ~
CaO k& 2.0-4.0%%1 MgO k5 0.5-0.7% - ZAHF5%
BT = N A AR = A M IR A
EATE 2.0% > FLEAE IR —28 B R e R EHE
JERE > I EEINERILER e MR A&
IISEEAN 2 - tFRFaEE - HERESZERE -2 H
Z— BRI B I AL > HH 50 K
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X 2025 fof5 0 DIAGEE A RA R ER AR R
FirieZ &35} - Laborde (1993) 38k ZEHERF:
R R HEREMIRE LRI E 1417 &2
] o ANRHSCRE I = R HERE Ry 19.0 > T E0RR
F s eI R L e 19 B R iR
151 0 S AR AR A B EHE R AT S i v 3
AR RIS HE n S b —AE - SRS ia
ARESERING S EEENERRE - il
Harper et al. (1990) 38Fy=s 2% . HENE ATk
DEBERIEL > W EB R ER K
TR AEREHE A ERE R - FEARIFSE S 2RI
FER > AREN S AR E N EHEAT R
H 66% » NRELLHTE 10% » TifEH o M EfE 25
HER AR S ik 64% o T RREELR R 12% -

e PEE A B HL | MS Bl FAKN —
hisR DU B HE AR RS - RECER BEE B D
AR B HE DR B % - Gaze & Willoughby
(1998) $RHFEZEERICE 4 [EEH > e a]
DIAEFE 298 kg BYFE4E « ANMFFTEE i DL N 25 1
HEAEERESEERE - BRI 4 ESERH - e a] 4
FE 284 kg HUPELE » ISR BISMNEGERIE R - il
FPHUEEF il (Pardo et al. 2007) DIRZY)E
100 kg HERMARRS - #iaTEess 3 EREIIER - &
=Ry 86.7 kg o T AN SR 4% B f e 7 & ] 3
94.3 kg (MS 545%) © Gerrits er al. (1995) 2k
RE A REREEEEHEIL S EMERE S > BIA
bl S e TR » (KB - MPRRE SIS
S5 K ERESRE  IE—FRER
E 0 — B ARRE A R R LD # o Gerrits
(1992) 758 = N 2 Ik BUEHE IR RE R 7K 00 &
EE LR B REHE I S — L8 > AT EW) A
FERE K ST B Ry 74% » 5 MERFEy 69% A5
Eatr A Bs IRl by 78% o SEERHENE R 2 K &
73% > WETEAEERRE » B LAE AR S HE AL ERY
AIAREEIE -

HEARSYE TR E L b - ARWTSe R
70 258 T 3 I AE 5 M HERE P 25 2 2 B SR 52

#5908 H1M

B HENER R ESEAAE] 70C  BFESSMI
FRRINEN - AEFHMERE I i R SRR BEAT
AR ENAL T - B R HEAE B ek
AHEIE] - SEEAERHE I B A — 2 - BEEC
EHENL SRR - HIRZIMER RAYRZE: - HE
MBS ERTRAE —E  HEHEHIHEARR RS SO R
& TR R BRI HERE S E - 5351 - #1
FHBEE R = A HEIE R e T HEAD 2 28 - 1
JRTT DAFERIE RS ol R - W LUHERERY R
15 AOME Gl 2= T HERGEE - PTLAR A 22 -
AR B —ORETTAHEER - HIRETAHENEE
BRI R S IRE R - PTBE g == AR — 4
ReEs 4 Refhh (EAHER SR ER RN EERI 5
TS 90 RELE) 28k 6 K KRS =
R R R A AR - A
VEHEREAE AT /RS HE I A L -
FREHEALLAZE 3 REMHE—K » DIERAHEIEAEL A
IRRE - HETLEH&T S - FIERZEREE R
ELE AR MATEIMUE - R AT DAEIA AT -
E2 F1 8 5 =X 2= PO 3 I8 LR HE I A K ik
2h > BACHEIERUEREE T  HEAL A BRRRE -
HWREARTZ) - K > 5 —RERAIB RS
WEEAE R o HERE A S B YA HE B L
(S. thermophilum) BHFHERFEIEHALIE 5
Ktk Gerrits (1994) ~ Laborde et al. (1993) E#
Miller (1997) &EEAEHS —FEBRIVIRBMENT » 757
BE 1.5-8%E &0 ZMHE B LR« E3%
FELFOHERE » A m BEHE A L RE & 4k B vk
A5 © Vijay et al. (1999) 5 - FHENUEEA
RN AR R AR A R A AR T
Yu 7 @4 o [E]if Straatsma et al. (1994) P9k »
S A L R B SRR 2 Y 7E B 2 TR AR -

DL ERSREUR » AR BEE R ErEdh HET
ANME AT Mg R — P BN HaERR
E o LR AMERR SR A T HARE &
BRI R o HIEBREG M E AT
PR - femaEERNAER - IR R
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Effect of Indoor Composting and Conventional Composting on the

Yield of Agaricus bisporus '

Jin-Tong Chen**, Jin-Torng Peng?, Meei-Hsing Chen?, and Shiuan-Yuh Chien’

Abstract

Chen, J. T., J. T. Peng, M. H. Chen, and S. Y. Chien. 2010. Effect of indoor composting and conventional
composting on the yield of Agaricus bisporus. J. Taiwan Agric. Res. 59:19-28.

Indoor composting and conventional composting for white button mushroom (Agaricus bisporus)
cultivation during composting phase 1 were compared based on chemical composition, time of
composting, and yields of mushrooms. Chemical compositions were similar between indoor and
conventional composts. The C/N ratios were 19.0 for conventional and indoor compost. Indoor
compost was ready for use in 18 days, while conventional compost required more than 30 days of
production time. The yields of mushroom strain MS and F4KN cultivated on indoor compost were higher
than those cultivated on conventional compost by 10.8% and 29.6% (P < 0.05), respectively. This study
suggests that indoor composting is a better practice for mushroom production because it shortens the
period of composting, produces higher quality of compost and increases mushroom yield.

Key words: Indoor composting, Compost, Agaricus bisporus, Yield.
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