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ABSTRACT: We have surveyed the variation of physical and chemical characteristics of aerobic and anaerobic
outdoor fermentation of cotton wastes using for oyster mushroom cultivation. The inner temperature of cotton
wastes fermented aerobically covered with thin cloth and setting pallet at bottom was higher than that of anaerobic
fermented cotton wastes covered with P.E vinyl and the maximum temperature was 75°C at Sth day after fer-
mentation. pH of cotton wastes fermented aerobically was increased up to 8.9 after fermentation of 9~12 days, but
that of anaerobically fermented was decreased up to 5.0. Total carbon content was decreased but total nitrogen
content was increased when fermentation was in progress. Oxygen concentration of cotton wastes fermented aer-
obically was decreased until 6 days after fermentation but increased after 9 days of fermentation. Ammonia con-
centration of cotton wastes fermented aerobically and anaerobically was below 10 ppm and 20~85 ppm respectively.
In anaerobic condition the cotton wastes was contaminated with mold (15~50%), where no contamination was
found in aerobic condition during spawn running stage. Yields of mushroom grown on cotton wastes aerobically
fermented for 6~9 days was 23.0~23.6 kg per 3.3 m’ area.

KEYWORDS : Bed cultivation, Chemical and physical characteristics. Cotton wastes, Covering material, Outdoor
fermentation, Oyster mushroom
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Fig. 1. Changes of temperature in cotton waste during the outdoor fermentation. A: substrate cover with thin cloth on the pallet,
aerobic fermentation. B: substrate cover with P.E vinyl on the concrete floor, anaerobic fermentation.

%94 AL FoA] B EE =], Al &
Hol&FS T3l HFHoR AH st
}7} EMPHEEE &3l 8T/ 84
—rZH v FHA0 7 FaE o] AUAE ST
A7) EAshe AdElolA= TCA, HMP, EDPZEE
AXAA EMPAE9] 1897} B ]1,1;<]_§_ HpAY A
(Stanier et al, 1979). YRtH oz HAHuX g3y
AR PAEAFS AAED F 2%(Sparling ef
al., 1982)°]1, AR A3}z B2 vYEEC] vl
ALLE A7l 988 A SAlo HAlTe] 9
o=z glth(Barron, 1988).

e nd=
.{r: S

T X
o] &Fo

Flo e

=0 E.
=

it

Jnt
illl

=
S
Z

]

g4

N o

5

0]8% % riy

PER]Y ¥ &) o3 wijRYFR AtAhFFo] AE =
AL E X TRY, vl geES 723 £3

2 B0 HhpHel VVHES & T/YUE §
SRRl A Lo 90T o] AR 2]
s

MAEE0] AT HOE T B2 JUAE T

77) wolm, okl uEAl MAEE Tee HuuA%
oﬂ _._;q] 0}1 oh:-] ;(L.E_E_CL ;\1-_&—0—}_‘: a J+7]_ 9}1\ % 2&(7'(}
75
= =0O= =pefore the sterilization
® 0 = f= ==after the sterilization
€ ~
2 - o
§ 5 B 2\ . ‘\
@ tw,
2 N
2 R
2 s ‘o
A
55
0 3 6 9 12 15

Fermentation period(days)

Moisture content (day)

S, 1989), HHAMALRA] iAW RR] Aaggo] wE
=X o sirha ket

HiX| =28tk Bt

Table 1> Hax7 g 71708 HAwA ] FRTFS
Yehd Aol Fig, 2= dazxd 9 7170 opoua s

Table 1. Moisture content of cotton waste according to sub-
strate fermentation method covering materials during
the outdoor fermentation

Substrate Denth Moisture content of
fermentation ¥ t cotton waste (%)
(cm)
method 0 3 6 9 12 15 days
Aerobic 10 683 654 659 623 61.1 597
dit 30 712 665 64.6 633 632 586
condiion 55 724 680 680 66.1 651 647
Angerobic 10 718 672 694 692 67.6 659
dic 30 717 705 689 688 677 664
condiion 5 743 718 725 708 69.8 717
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Fig. 2. Changes of moisture content of cotton waste substrate before or after sterilization. A: substrate cover with thin cloth on the
pallet (aerobic fermentation). B: substrate cover with P.E vinyl on the concrete floor (anaerobic fermentation).
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Table 2. pH value of cotton waste according to substrate fer-
mentation method during the outdoor fermentation

=

Substrat'e Depth pH
fermentation
method m 5 3 6§ 9 12 15 days
Aerobic 10 75 83 88 89 87 83
dic 30 75 83 85 89 89 84
condition 50 74 86 88 89 89 88
. 100 73 78 83 87 81 77
Anaerobic ) S5 03 63 60 56 58
condition

50 73 6.1 55 51 52 5.0

ol

Table 3. Effect of pH of the cotton seed waste on the mycelial
growth of P. ostreatus and Trichoderma sp.
(unit: mm/7 days)

pH 4 5 6 7 8 9 10

Pleurotus ostreatus 63 6.7 68 7.1 76 80 7.8
64 34 33 0 0 0 0

Trichoderma sp.
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Fig. 3. Changes of total carbon (A), total nitrogen (B) and C/N ratio of cotton waste according to substrate fermentation method

during the outdoor fermentation.
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Table 4. Changes of O, concentration of cotton waste according
to substrate fermentation method during the outdoor
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Table 5. Changes of CO, concentration cotton waste according
to substrate fermentation method during the outdoor

fermentation fermentation
Substrate h 0, concentration (%) Substrate th CO, concentration (%)
fermentation fermentation
method ™ 0 3 6 9 12 15 days method ™ 0 3 6 9 12 15 days
Aerobic 10 210 100 63 97 145 189 Aerobic 100 0 87 197 127 63 3.7
dit 30 210 67 60 87 118 137 g 30 0 103 217 130 105 43
condition 50 210 47 13 40 103 132 condition 50 0 13.0 31.0 193 156 4.0
Anserobic 10 210 40 <1 <1 35 33 Angerobic 10 0 73 253 233 257 220
g 30 200 <1 " " <1 <1 i 30 0 83 273 323 283 263
condition 50 210 " voovoow " condition 50 0 100 12.0 223 230 243
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Table 6. Changes of NH; concentration of cotton waste according
to substrate fermentation method during the outdoor
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Fig. 4. Decomposition of cotton waste according to substrate fermentation method during the outdoor fermentation. Upper photos:
substrate cover with thin cloth on the pallet, acrobic fermentation. Bottom photos: substrate cover with P.E vinyl on the
concrete floor, anaerobic fermentation.
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Table 7. The number of total microorganism in the substrate according to substrate fermentation method during the outdoor
fermentation
Substrate The number of total microorganism (colony/g)
fermentation method 0 3 6 9 12 15 adys
Aerobic condition 202 x 10° 311 x 10 341 % 10 383 x 10° 183 x 10° 122 x 10°
Anaerobic condition 188 x 10° 297 % 10° 303 x 10° 238 x 10° 153 x 10° 175 x 10°
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Table 8. Mycellial growth of P. ostreatus and T virens in the
substrate according to substrate fermentation method
during the outdoor fermentation after 7 days culture

Substrate fermentation Pleurotus Trichoderma
method ostreatus virens

Aerobic condition 9.6 3.8

Anaerobic condition 6.9 10.8
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Table 9. Characteristics of mycelial growth and fruit body development of P. ostreatus according to substrate fermentation method

Characteristics of fruit body

Substrate Fermentation Incubation Incubation  Primordium - - Yiel Biological
fermentation period period finishing induction SI.ZC of Dlamfater Le“%‘h K ields »,  efficiency
method (days) (days)  rate (%) period (days) Pileus of stipe of sipe (kg3.3m)

mm) (mm) (mm)

3 14 95 23 40.3 11.9 65.3 20.4 ab’ 46.4

Acrobic 6 14 100 22 37.6 11.4 59.1 23.0 a 523
. 9 13 100 21 38.7 10.8 62.1 236 a 53.6
condition 12 12 100 20 38.6 1.7 631  22a 50.5
15 12 100 20 41.1 11.3 57.0 18.8 be 42.7

3 15 75 28 39.5 11.8 60.1 21.8 ab 49.5

Anaerobic 6 19 60 32 39.4 10.8 59.6 16.6 bc 37.7
. 9 16 85 29 39.9 10.8 61.2 155 ¢ 35.2
condition 12 17 50 30 40.5 1.7 58.9 82 d 18.6
15 15 70 27 41.4 11.5 543 56d 12.7

% dry weight of medium: 44 kg/3.3 m’, J : DMRT 5%
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Fig. 5. Fruit body development of P. ostreatus according to different fermentation method.
Upper photos: substrate cover with thin cloth on the pallet, aerobic fermentation. Bottom photos: substrate cover with P.E

vinyl on the concrete floor, anaerobic fermentation.
o2 yctEr.

ik ¥ MSEY

EA] FFE A A
(Table 9, Fig. 5), lgdF= 37132 a
12~144 2 718 af=Ae74 1 ~19°E1
SR frEAETlM = okt r]
&717ke] Ak,

S-S S8 E FEAE]TelA 95~100%= 371
g FEAE T 50~85%H T wU, S/IALE F=E
Aol e HE 39 A5 AL A A=
HiFE 100%E vide] Fosidont f714us A
g FaTZe e GRS A= YERA 2%
O FEFFo|Yo] FEH O B E o] HAHo R HH

1:/\1-1;}]7}% ]. 1;}_ *=H Lo]_l_*g_oéf‘b iﬂkh:ﬂ-}_y_
el gellA 20-239 % J719ER fFeAT 27~32°,—4
Hoh #8y, 3713988 fFEAE oA ok ar|zt
o] AFF o] A8 UFTL BolAl= Aot 7
< IR FEATTAA AR 44 keollA 3.3
m’(#E)F 18.8~23.6 kgl 2 F7IARE AT 5.6~
21.8 kg o} e 1.7} =9kt Yar|17H2E 574
e e Hh?if_ 6~9%9 Hz]FollA FAZ frelde
AN F7Fo] =& Ao, HIIEEFEA
M= a7k AojHrE o] W2 AIS

ATt

h=4}

SEMNS
h =

ENEEE]
ATl
Eq— Q}—}J\——L"

7ke] A% )

T 4

_'

)

S i

241 A3

el AL SR ofe)wE 7% A
2o olssid Wshel Hujok Y ASEAL

FTEo=

B fFEA e TelA
5~ 7dH
, WA 9] Zlo]o|
=2 2]l
g RO S
s o HA 2 e} 9 °k 60°C 7b+‘iiﬁ HjA] Zlo & 2
ZApol7F Zom wiA] Z1o] 10 cm F-9lollA =3kt).
WA Atk ﬂﬂ% g 7]7ke] 73
—r% AR, S E z%ﬂ—?ﬂ H719da
AR SR AT BT At - 522 W)
X]‘l“ﬂ‘SLEkB:]ﬂ'E At Al R HEFOR A F R
o] thak F718IAT #lA] pHe 37|89 E f=x]8+
oA wEr|7te]l A wEt Fobd W 9~12¢UA
pH 8.97FA] 7453, @718 a A= WA
Z1o] 30 cmé} 50 cm ¥ °]oﬂH pH 5.0~5.6 =2 Yol
ot WA F B RS S AT B EaT|ke] A
°ﬂ wE} skl o SR mﬂiﬂ?ﬂ A7)
I:ji.a"?_i]:}_ 1;]_/\ u-ol-j_ %;ﬂ/’\ 6]-\'&52_ HL§_7] 7¢
01 7473t wet molAl= AFolen, IR
S oM 78R fFEAe TR TR E9dT

5 %
i)
N
i
<
&l'r}o

C

C

WA A S/ARE fEAeT BE 627t
A s F AR oA SRk AU HiT

713 E X = WA 4ol 10 cm F9E A<t
U R] RYoX] 1% olskE Wttt wjAW o] Atsbeka
FEE ARATE WElel viE Y FEAET
g 6A7A] 2718 T 9URHE U] Ahsle ASS
BN, @78ds SEAgTE &0 2 Z7ksianh
Yo} g 27T R FEA T wiA] 2ol 10
em@t 30 cm F-$]9IAE 10 ppm ©13F, 50 cm F-91¢l|A]
oF 12~19 ppme| AL, F71dEE F=A ]2 wjA]Zlo]



=R Al Ao

10 cm F-2lolA= 10 ppm ©13}, 30 cm®} 50 em Zo]ol
AE 20~85 ppm FEE EUTH

Wi gzA 9 darizhd geddas o1gea
S PO 12~14U R FU|EE FEHETF 15~
1995 Fokar, 2¥o] A8UFE T/1UE FEA
7 20~2392 F7ALE FEAFYT 27-329E0 &
ATH MFES ST E FexE+ daE 39 AT
£ AQlg YA HFelA 100%= =%, 7148
8 fFEAEF= 50~85% HUTE FEFE LR &
S ETelA Hgr|7ke] AFE Fige] Frhste] wE9
A 23.6 kg(TAFHNA] 44 kgd) o= =S4T

T

Barron, G. L. 1988. Microcolonies of bacteria as nutrient source
for lignicolous and other fungi. Can. J. Bot. 66:2505-2510.

Block, S. S., Taso, G. and Han, L. 1958. Production of mush-
room from sawdust. J. Agric. Food Chem. 6:923-927.

Garraway, M. O. and Evans, R. C. 1976. Fungal nutrition and

physiology. pp. 71-95.
Sparling, G. P., Fermor, T. R. and Wood, D. A. 1982. Measure-

gz olglshy

i

<! 171

ment of the microbial biomass in composted wheat straw and
the possible contribution of biomass to the nutrition of Agari-
cus bisporus. Soil Biol. Biochem. 14:609-611.

Stanier, R. Y., Adelberg, E. A., Ingraham, J. L. and Wheelis,
M. L. 1979. Introduction to microbial world. pp. 71-76.

Zadrazil, F. 1974. The ecology on industrial production of Pleuro-
tus ostreatus, Pleurotus florida, Pleurotus cornucopiae and
Pleurotus eyngii. Mushroom Sci. 9(1):621-652.

ABE, ZAA, AT, 1975 FLHAE o] 88 o] HulA|
Z Ve B3 A1, SANE A TR IA A 17R(ED] 8,
2HEH S, wolH). pp. 129-135.

SHA. 2004, S8HEAAE A pp. 44-81.
F2XEH $Y7)EA T4, 1988, EFSISHEAH
=]

98-8k T, AES. 1973 WA S o83 el Aujo
#3 AT FAAFEATEIA A 17H (BEYHE AERS
o]#). pp. 103-107.

AN, T3], BT 1999, AAE| el ] el M AHe] A
et Az 7. A=A 27(1):1-9.

AR, 98 25D, 1998, BAI8t WSkAL pp. 100-101.

A2, 2001, WALS] Ea AR o} v Az, WAL 5(2):53-77.

AR, ARG, 25, QAIE, w2, 3. 2004. =€l

A Afelg AEEE v Fe) ek 2 ngEAde] W) §

8t3|A] 32(2):105-111.

2FEL, 38, AT E. 1989, HAWAR | 7E . A=A}




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


