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oil Palm Project Using waste products from oil palm bunch for

’ Industrial straw mushroom production in energy
saving house

By Asso. Dr. Punya Protitirut
Miss. Prapasson Kunpilug
Mr. Manoon Suksomboon

Department Plant Production technology
Faculty Agricultural Technology
Abstract

The objectives of this research were to compare the suitable materiais for
straw mushroom production, identify the optimum of rice bran and supplement
material in oil palm bunch for straw mushroom production and compare oil palm
bunch and cotton waste product in different straw mushroom varieties.

The Randomized Complete Block design with 3 replications was used in this
experiment in order to compare the suitable materials for straw mushroom
production. The treatments consisted of waste product from cotton, mungbean
pod, oil palm bunch, cassava and sugarcane. The results of this experiment found
that the straw mushroom in waste product from cotton was highest 1.62 kilogram
per square meter, followed by the waste product from mungbean pod, oil palm
bunch, cassava and sugarcane, the production of straw mushroom were 1.51,
1.49, 1.32 and 0.68 kilogram per square meter, respectively.' From statistical
analysis of variance found that there was significant different of straw
mushroom production in difference waste products.

The Randomized Complete Block design with 3 replications was used in
this experiment in order to identify the optimum of rice bran and supplement
material in oil palm bunch for straw mushroom production. The treatments
consisted of waste product from oil palm bunch 100 kilograms with rice bran and
supplement material, 0 : 0, 5:0, 5:5, 10:0 and 10:5 kilogram. The results of this
experiment found that the straw mushroom in rice bran and supplement material
10: 5 kilograms was highest 1.73 kilogram per square meter, followed by the rice
bran and supplement material 5:5, 10:0, 5:0 and 0:0 kilograms, the production
of straw mushroom were 1.65, 1.54, 1.52 and 1.24 kilogram per square meter,
respectively. From statistical analysis of variance found that there was
significant different.

The Factorial (2x4) in Randomized Complete Block design with 3
replications was used in this experiment in order to compare oil paim bunch and
cotton waste product in different straw mushroom varieties. The first factor
consisted of oil palm bunch and cotton waste product. The second factor
consisted of 4 varieties of straw mush room, Bourkaow brand, Saengthong brand,
Straw mushroom # 1 and Straw mushroom # 6.

The results of this experiment in first factor found that the straw mushroom
production in waste product from cotton was highest 1.66 kilogram per square
meter and the straw mushroom production in waste product from oil palm bunch
was 1.51 kilogram per square meter. In second factor found that the straw
mushroom production of Bourkaow brand was highest 1.75, followed by
Saengthong brand, Straw mushroom # 6 and Straw mushroom # 1. The
production of straw mushroom were 1.62, 1.50, and 1.47 kilogram per square
meter, respectively. From statistical analysis of variance found that there
was significant different in both material waste products and straw mushroom
varieties.
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Using waste products from oil paim bunch for industrial straw mushroom

production in energy saving house
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Common name : LAWY WR@L Straw mushroom
Class : Basidiomycetes

Subclass : Holobasidiomycetidae

Series : Hymenomycetes

Order : Agaricales

Family : Volvariaceae

Genus : Volvariella

Species : Volvaceae
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N8IUAT (Mg./100 NTH VY 1.16.UHY) 0.063 0.058 0.043 0.036
FINH (Mg./100 NN VDI U.W.LUHAY) 0.110 0.118 0.081 0.076

AN (mg./100 NTN T8I W.1b.WHY) 0.120 0.140 0.110 0.128
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Materials mnihe W19 lunaae maL&y
Organic matter 71.05 88.37 87.09 81.71
Total C 41.21 51.26 50.52 47.37
Cellulose 36.34 29.68 10.85 23.72
Hemicellulose 6.38 17.11 19.95 17.49
Lignin 7.90 12.17 18.21 26.38
Ether extract - 1.69 - -
Alcohol extract 497 0.97 2.93 -
Hot water extract 11.83 1.22 13.96 -
Total N 1.73 0.61 1.71 0.21
CIN ratio 23.82 84.03 29.54 52.05
Ash 15.02 15.13 9.06 -
Total P 4.63 0.14 0.47 0.09
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Materials yadad 51777 yald
Organic matter 52.60 81.72 65.88
Total C 30.51 47.80 38.21
Cellulose 2.19 22.08 9.48
Hemicellulose 3.05 13.15 11.56
Lignin 38.85 12.22 16.86
Ether extract 0.16 - 0.64
Alcohol extract 2.32 450 2.43
Hot water extract 14.28 20.69 20.54
Total N 4.29 1.18 3.59
CIN ratio 7.1 40.17 10.64
Ash 45.08 14.68 31.12
Total P 12.75 7.09 3.39
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1. mnﬂmummma@wmm aulumuwmmﬂn‘luimLsauvlmmmums
nARadLUy Randomized Complete Block Design U 3 ‘m aamaaaﬂiwnaumn
ne muﬂwaumwu mnihe wWasnaudilznas Wasnoaden ussTIREBY NHATEINT
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LSD.01 0.412 0.298 0.179 0.214 0.250

1 (=3 o ar a ar 1 6‘; o =3
UNARRAAANINN IS UAZIINAIAY 3 FudoaTnhunitamzi

2 « A L P a < ' ' a
snunwiautuuaaridiadsrsaiaraliuandony

« faauanenaiuateiitdagynaiianzey .05

o famuuandnueiiisddymosiifnzay .01



a s =1 % [ :’ s
F1891WHNNTIY 23 mnww:m@w'\ﬂ@Ulﬁmmﬂﬂﬂaumm‘

2. ﬂ']iL‘ﬂiU‘UL‘Y]EIUEI@ITE]WW]W]IM&H FUADNNTLANE mﬂi(ﬂﬂl"ﬁ‘ﬂ mnﬂwaumm"l,@
’J’NLLNuﬂ’liﬂ@aa\‘lLLLLUU Randomized Complete Block Design IUIN 3 ‘Ii’l mmaaa
ihmaumﬂ ﬂﬁaumwu 100 ﬂIaﬂiN ’ﬂ(ﬂ'i“n 1 W&d se LE]F;J@ 0 ﬂIaﬂiﬁJ E]’M’WL?(SJJ 0
ﬁianm &G]S‘Yl 2 WY Az LE’JU@] 5 ﬂIaﬂill ML O ﬂIﬁﬂ‘SN EWITY] 3 WY R LE]UG]
5 ﬁIan‘m E]’]W]iLﬁ'ill 5 ﬂIaﬂSll ﬁ@]‘i‘ﬂ 4 WY 5’1&”L8El® 10 nkm‘m 2MIILEIN 0
nianm EW\TY] 5 Ny Rz Laﬂﬂ 10 ﬂIﬂﬂi&l 1WIILRIN 5 ﬂIaﬂiN ﬁ]’lﬂNﬂ“]JENﬂ’]iﬂ@aa\‘]
WU ﬁ@]i'ﬂ 5 98z \Bea 10 ﬂIaﬂSN 21MIILEIN 5 ﬂIaﬂﬁJ I%NEINR@ENBTGI 1.73 ﬂIﬂﬂi&l
FAan1TNLNAT saammu ﬁ@]i'ﬂ 3 W N Ay Lﬂil@] 5 nIan'm E]’]%’]SLK'S&J 5 ﬂIaﬂS&! am‘n
4 8z 1Bea 10 ﬂIaﬂi&l E]’]‘WliLCﬁ&J 0 ﬂIaﬂﬂJ E'TG]TY] 2 HEY $18s e 5 ﬂIﬂﬂi&J ATNAT
L& 0 ﬂIaﬂi&l LIRS am‘n 1 WRY 8y LE]UG] 0 ﬂIEm'i&J a’]‘WﬁLEﬁN 0 nIan‘m ‘HGIV\N&
HRG 1.65, 1.54, 1.52 LRz 1.24 ﬂI&ﬂSM@]E]GI’]S’)x‘]L&J@]i mum@m ANMTIATIE ﬁﬂ']ﬂ’)’]&l

LLﬂiﬂi’J%ﬂ?dﬁﬂ@WU’l’mﬂ’l’]&lLL@ﬂG]"I\‘iﬂ%a U’]Gll%ilﬂﬂﬂmuﬂ%‘lﬁﬂ@‘ﬂizﬂﬂ .01

dl a :’ a =3 a o i 2 € :’ o
A191971 6 LRAINANAATMUNEaTBIAAWIY Alansu) Auwnzlaaldneaathauiuu

laplasazidaa LRZENHITLRTULANEW

o < A & A A Y &
'JﬁGleW’]SLViG] NaNa@mml'mmaﬂmnu‘lmma:mo NN

neanpdu+3n +emnaEsy 1 2 3 4

100 nn.+ 0 NN.+ 0 NN 0.252b 0.364 0.311 0.316b 1243 ¢
100 nn.+ 5 N+ 0 NN 0.295ab 0.384 0.392 0.451a 1.522 b
100 NN.+ 5 NN.+ 5 NN 0.395ab 0.487 0.372 0.404ab 1.658 ab
100 nn.+ 10 nn.+ 0 nn  0.387ab 0.396 0.354 0.410ab 1.547 ab
100 AN.+ 10 NN.+ 5 NN 0.413a 0.542 0.372 0.406ab 1.733 a

Treatment 784 214" 3120 852 9.64**
Grand mean 0.348 0429 0360  0.397 1.541
CV (%) 3044 2854 2432 1284 6.77
LSD.05 0.105 0198  0.107  0.103 0.196
LSD.OT 0152 1436 0154  0.128 0.285

1 & a = a Y o E . a
FUNARAARAHINN U LaTTINAILET 3 Fudoniahadenzi

2 o a P i | . a
snunnianiuugashaiadgveAarialiuandnu

« famuuansnsniuaduiiteidgnesianszay .05

w fanuuanenenuadniituidgyniaianzan 01



as & L% 6 r s
189711BN1TIE 24 man:mmﬂwﬂm%mmUﬂ’]aumw

3.dfmuazmﬂﬂ‘§ﬁuL“?lwv’w"mjfl,ﬁ@ﬁmmzauﬁLW'\:'LummUﬂ’\ﬁm{nﬁuua:mn
18 1@ H BN TNARDY Factdrial 2 x 4 wyu Randomized Complete Block Design
S 3 D7 ﬂa]fﬂ”mqnﬂs:ﬂauﬁm neanpthguinau uaznnihy Tasuft 2 Usznavudiy
FanIaT17 LRAKNIATILRINGY AN # 1 uRz # 6 (quﬁmumuﬁuﬁ:t.ﬁ@) 1N
NmJaami"mﬂaamﬁmﬁuﬂﬁﬁﬁaqmnwuh mnﬂw‘[ﬁmawﬁﬂmﬁﬁ 1.66 AlanJudas
FIILNAT LLa:mmsﬂwﬁmﬁwﬁu‘tﬁwaw‘émmﬁm 153 Alansuda@aou@s  ANN3
"3Lmﬂ:ﬁﬂ"\mwLLﬂsﬂﬁumaaﬁﬁwmwﬁmmLmﬂ@mﬁummﬁa fawnstSuuifisy
ﬁmﬁﬁwuiuﬁmﬂnmwﬁmn Ifuanaagiga 1.75 alansusamauas tosuuiu
FaNIATILRINGS WRAWNI # 6 LAz # 1 2 \vnanda 1,62, 1.50 uaz 1.47 Alaniudaa
1405 AR ﬁnnﬂ'lﬁl,mw:ﬁ@i'm’nuLLﬂsﬂsauﬂ’maﬁawuhﬁmmLmn@mﬁ'uma
sl
ars9f 7 uaanardmiwingaTs o Alan3u) 1w 4 Wug Fwzlagld

¢ ¢ o
neasdrsusingununnide

o a & A A Y © 1 2
'ﬂfﬂ'ﬁ]ﬂ NaNa(ﬂl‘ﬂﬂﬂ'\\?Lﬂaﬂﬂlﬂﬂlﬂllﬂa:ﬂid PREN

1 2 3 4

1298 A ( ’:’aqm'l:l,ﬁﬂ)
- MY 0.46 0.74 0.32 0.14 166 a
- neanptaNTingw 0.34 0.52 0.35 0.30 151 b

'Y as <
ifa9n B (WwaLHAA)

- WiuBihan? 0.57 0.69 0.38 0.11 175 a
- RUBLFINad 0.35 0.63 0.34 0.30 1.62 ab
- W # 1 0.27 0.49 0.36 0.35 147 ¢
- Auf #6 0.32 0.51 0.46 0.21 1.50 be
fodu A (Tamwnfie) 2647 1297 3.84 " 278" 12.40%
oy B ( WuBiAa) (3™ 252™ 187" 189" 8.53**
Interaction A x B 050" 064™ 084" 024" 0.144"
CV (%) 19.72 14.14 18.69 17.52 6.74

1 a = [ o @ & o a
LﬁUNaNa@Lﬁ@V‘hﬂnﬂqu LRZTINUAIRY 3 ’m@laﬂ'ﬁdu’mﬂmi’l:ﬁ

2 o Iz a a = = ‘ ' a
ANBILVRUAUNULTAIITAILBA HEIRN] LVI@W’]GVLN LANaWNW

]
aad s

* fanuuanananuasdnpdagynistanszay .05

o fanuuanatsiuasdisidgynaiiaiszay 01



s = Q/ 6 :’ ar
J1PIIRNNTIY 25 mnww:m@m\ﬂ@U‘l”ﬁmmﬂﬂ’mumuu

a 3
a?ﬂ LAaZINTUNANIINAA DY

'Lumsmaaﬁ%’m%fﬁﬂunmﬁymﬁﬂufa@ﬁmm*vﬁmE%'m%’um'nwwwﬁ@ma‘lu
I595a1 ammmnanmmm sgulumamnsiialasling santhduingn wazmuySey
mnuwuﬁm@mv\m caninslunzmohduiduiaznnihe

mnNamnﬂmumnmawmm czulumawzidannslulsaSeunud  mnihe
TWnandagge 1.62 Alanudamauas sosuuiln wWheanondu ne apihduingdu
Waandwasnas uazTnasy dil¥nante 1.51, 1.49, 1.32 uaz 0.68 Nlaniudaaing
AT MUK LasnmaiaTeraenuudslrumnesddnuhiianuuandranunig
Gl msﬁﬁnmnEihUmwawLﬁ@WNLLa:"L@TNawﬁmaandﬁ'aﬂﬁu 9 aratiiasunanmnihe
fusanmlulesiaudeudnegs 1Ji~naun'mfhammumu,a comnduled Jeliiaqums
fanmwnanzaudanmnadaaulava e 3 szamadastunm 39 as Chang 1974 7
NARDILWIE m@Lmua@amnimwmwmimmnﬂﬁmnvwn m@Wmmuammwmsm:‘lﬁ
Namammm 25.0 — 35.0 1afildua maam%ummmamww (Chang 1974) Bt lsfiany
nandavaaFansfiwg uum‘vmﬂmaummuumﬂmhwawa@maUmmmmtma@mn
mmmmaumﬁumwmgn nmmnﬂwuanﬂaannamm muummmmaumummﬂu
*Tamww:ﬁmUaﬂﬁunulummae\"lﬁasmﬁ

gumInaassf 2 Lﬂumﬂ‘iﬁﬂuLﬁzmgmmmsﬁmm:au@iamnwmﬁd@zJ'L‘E
neanptduinduledneunumnesauluy  Randomized Complete Block  Design
W% 3 dn Fenanslznoude thduhdu 100 Alaniu gmﬁ 1 WEw $8ztdea 0
alansu avnaEsy 0 dlandu am'ﬁ 2 waa azdoa 5 Alany el 0 Alandy
am'n 3 AN $azidua 5 nIam?sJ aIILESN 5 Dlania am"n 4 uay $azidua 10
nIansu a1 3La3w 0 Alandu amﬂ 5 HaN $1azldga 10 ﬂIanim 9IAILESY 5 Alania
ANHAVBININARDIWLIN amﬂ 5 $1asiBua 10 Alansy awTesu 5 Dlandy ldua
HAagIEA 1.73 Alansudaanaues seduuiu amw 3 way azidoe 5 Alaniu
gL Y 5 Alaniu amﬂ 4 31821880 10 nT,ansaJ aMISLEIN 0 Dlandy amﬂ 2 WY
2aziBue 5 Alany amTLR3N 0 Alandu uas gm‘ﬂ 1 WEy Hazidea 0 nIanim 81113
3y 0 Alansy Salinanan 1.65, 1.54, 1.52 Uz 1.24 Alaniudamsames musey
NI TAe T nuLlsUT I ERanu I ianuuand It unIsie PINHANNT
maaaﬁqndnLLamdﬁwazlfé'U@fﬁ'@Lﬂm"a@lﬁmmzamlumiﬁ'\mﬁﬁLﬂuawmim‘%ulﬁﬁu
mqunﬁmmu:uuqmmwmsumsﬁ%nmU‘lﬁ’waNﬁ@maaLﬁ@w’mgﬁummﬁaammn%w
szt B paiiUSun e s sdunid (organic matter) ZaRarasanni g lumaadgdy

Ta'laasned wananiidIunawes CIN ratio “naa%’mu‘éméTagaﬂd']a']msLa%uﬂisz



as =3 L% [ 4 :’ £
FHNUNNTIRY 26 mynzierhslasldinzasihauiia

Juq %05@Lﬂummna“‘mﬁmmz@iamm’%zyl,auimaaﬁgﬁuﬂ%ﬁﬁ%:ﬂaﬁa@lmmﬁ@lu
°1h\ﬁ:vnf’mmsvxﬁnlﬁﬁamwmm:awﬁ'umm%cgl,auimaaLﬁ@vm FINDMIILEIUTAA
wefiinminoium 9 "Lﬂluﬂamaml,ﬁdw:mULﬁuwawamamﬁ@maﬂnﬁmw L6l
wmﬂaumwama‘vmomam%aﬁnmlm']mmmmmummaﬁuﬁmﬁ@mﬂﬁ

FIUUR mnﬁsmumﬂuwuﬁmwmm squftnnzlun: apthduiniuuaznnie
1eraunwnIINaaas Factorial 2 x 4 sznauen neaptduie waznnihe Tadnit
5 sznauey WarhiasLtnu? [FANIATILEINEY 1RAANS # 1 uss # 6 (ﬂumam'su
wuﬁm@) mnNamaamsmaaammnuﬂﬁmmamwmwmﬂ mnilwlmawammaﬂ 1.66
alansudaannauas Ltam.,mUﬂﬂaumuu'lwawaﬂmaU 153 AlaniudaaTaLaes
mﬂmﬁLﬂi’]mmmmLLﬂiﬂsaummmwmmmmLmnmanumaaﬁ?\ msAmnihe
'I:vawaNa@1aamﬁwmmﬂnaummmaLuaammnmnﬂwUﬁﬂ‘%mmmaavl,uimmu W
WaaWamﬂaumam LLN.»I@]N&S’N“Ha\nﬁ@lmu’ﬁﬂ@]ﬂ‘ﬂuuﬂLLa"a’lﬁ’liLﬁ%&ﬂﬁa Farn A ma
Nam"uaamwm'n"l,mmmwmﬂ"nmamﬂqawmuu mﬂﬂjmmUmaumuuumwvlwa
Na@uazm'nmnEl'mnmmmmmmnw awmawmuuuamamU"m'«aammmm'*ml.wv
m@lwwlmumaﬂﬂ I@mwamasmvlmﬂnammnmmummwﬂmﬂmnﬂﬂ canghduingu
mwmnnmmumﬂ“’mumUunumnﬂwmamﬂmamm farilulsedeanfiiiaulaann
sRawnite mumnﬂ‘%numauwuﬁm@wmwm@ma@mm"ma T¥nandagega 1.75
alansudaanoues sesandu tianeausimaes e # 6 uRs # 1 Gl nanaa
1.62, 1.50 unz 1.47 AlansuAamIalies aMufIal M TzRanaunlsl T
'maan@wmmﬂﬂmmn@mﬁumaa‘ﬁa MsfRaaihIasisanas Hanaadawtng
mmmuaammﬂm@m 2 wuﬁu‘ﬁl@ummamLﬂumsmmmuum m"l,wmmmaanwuﬁ
I@ﬂmmwmmmsm’ﬁmm LmLLiammmUwuﬁ FIWAANG # 6 ey # 1 Huad
guﬁaamwwuqﬁwmmamamnam q FavlWiRang # 6 uaz # 1 AAUTIDDUUALRE

Huan@aadn



a =3 v [ :’ a
TIHITUNNTIEY 27 ﬂmm:m@mﬂ@ﬂ‘l"nmmUmaumm

ADLAD LT

[
-

mnmﬁ%umamﬂumﬂﬂ%muLﬁUui’a@ﬁLmn'”mJz%w%’umnww:tﬁ@mqluim
5w ammmﬂmmmm saulumawizialasline canpthduigu LLa‘”ﬂ’liLﬂ%U‘u
muuwuﬁmﬂﬂmm canfiwnzlunzanmhdmiduuazmnig mwmamuauwmu

1. mnmnﬂsummmamww Waazwuimnihoudanduizguane Aimannal
NANGAFIFANAY LATTIANAUT LN Frmlumawizifiarsar TR o
INHATNTHINZ m@vmLLuuaﬂmﬁnsmaU'anmamamww*lﬂmnﬂa@ Twinwasnsls
m@umﬂwanmmwsw ml’ﬁmUmmnumswﬂwm@mﬁmnumwana@]wn ARAN
LL%RG’JEX@&J’]UGW’WNLWW e et lsnenuns muﬂwammummﬂmamww Hafiflen
nn‘na@ (IIAeuazLlszams 600 —700 UN) 987 Wiamanlszanm nn. ax 0.60-0.70
yn gawmnidiy endszanms 3-4 1IN (BULed) dawddantadion e nn. sz 2.00-
3.00 1N smswmaamwwmmﬂ'\aumuumn taenzangd TR E I sanaUaN

LWL m@lwwlmuﬂamv\,@an weTaLFTaINe muﬂwammmnﬂanawawaamﬂmm ]

LﬁG\W’]GYlIﬂEJl‘H’Jﬂ@auVLNVLGI LLawmsaasnawmUmaumuu@]admfnamaammaaumma

¢

Fndud aaumnumﬂaaUm"hnmm,m'«awunaummmummwaumu uanﬁnnuﬂmm

U
ae o v

ﬁ]mml”at.aual,l,u%wummnmnma@ﬂlmww WFanhsfide nwasnsmansoliTraumiads
mamsinsaslurasiwhuumzdarsld  easdidoesllsudiumamun: e
Fimdaaszunn I@Ul‘ﬁ’]ﬁﬂl%ﬂﬂdﬂ%ﬂﬂﬂ‘lﬂ’ﬂ‘we} IcﬂUmsmmasnmumﬂwamnmuum
ununWIT LLa:'L’nsmElnmﬂwwmuﬂ'ﬁmnuawﬂaﬂamzlml,ﬂma@;mmmwﬁngm
Wansliraniadun ﬁaﬁumwmmﬁmﬁylmmdoﬂgﬂ"i’l’ﬁiwamsﬁﬁa@gﬁansmm’lfﬁ
de:Tgmiunufiazinfadsildifadymduuanizands

2. mma@waﬂmmimmmmmm e TENandsaduaimasiunan
lapldaslyludaawz 10 Lﬂasmumaamﬁumma Usznauias Laumﬂma@mmm
ﬁmnnmmmUm"LiJ‘lmn‘naw T T L AT N, Tidufudaslarail
WSS IR aWINTE e uas ofsfawrn i gouwiszinalulsafiald
mumnﬂm’n;Jﬂ'mmLﬂuLwaﬂiumwmﬂum@ -§19 (pH) manamwmlwmm FUNU
maadaLdvlavediia Judy uas ﬂmaa'lm"lam"[ﬂLwawaﬁ"mmmma‘vmmsmmL@f[@l
Y ILAAN

3. wuﬁm@ummmma’mmmnammm T@mwmﬁ@mﬁﬂwnlﬂuﬁuﬁﬁ
mwsmugulmumn'ﬂa@ama%nmumammmamiaNamumam‘lmmm\mwm
fapqoummwadliann muumwmmwwwvm@mamummwmsdnmmmam@mﬂ'ﬂm

LBGI@?JLQ‘W'T mwmmmmﬂnalwm‘uw Luaamﬂmsaa‘namamﬂmamﬂmamwea el



a w =3 9 [ :‘ as
F1891%NN3I9Y 28 manzdannelas linzansiauiia

msungslid riorudazuzmalng 9 Eafiannaonesauuansaay e mavwalgalia
W19L899 °1hU'Lﬁ’mwmmmmmﬁ@Lﬁanﬁuﬁﬁmm‘vawluﬁaqﬁumﬁﬂﬁwﬁa Fovzinly
"meuﬁ‘nmmmﬂiummnuamwumaau"l,@@ LLGVIWNE‘INRG\&GI@]Elﬂ’liﬂmﬂaﬂ‘i]’lﬂw%ﬁ
mummﬁmmmmwmawumaw"[mmmamauammnumuaamm’ﬁaa L GER
Soy 9 uanmnumwmmmmmmNammmaﬁmﬂmfJLaamwmnﬂﬂ%numwsns
{lwednaann leslawiznguuaithu wia aue. leinsfinyhauanansonaaiagacie
wqamﬂmmwaanﬁlmmﬂ@LLmnmmmmNam"lsmLﬂummmmummam@m
pasisldinBaITNIRRININNL mﬂmumua@mvxnimLwamemvld‘lmumusauaﬂma
wiafluaged Luaamma@maammamimwﬂuﬂaanu'lumauwn‘naamamamaa
Wa vnesirinldmAaduseld LLGlﬂtlJW]ﬂﬂE]LﬂEGliﬂﬂiJYl‘i’l‘UilJﬁaL‘HEJ‘Y]VL%%LLG ez
FaludTmiasasRoaldunauasi&onnn muun@mmmu v3gaue. mnﬂugmlu
MIWIZRANNILRE '?JﬂﬁwL%aLﬁ@Wmﬁﬁﬂmmwa‘immzJ I@Ul‘f’?ﬂ@ﬁﬁluﬁaaﬁmﬂuﬂﬁn
auw‘lﬂmammumﬁmnunm’maa‘l"n S Waanih vedwmz mumamamawlmwm
m@’lu‘[saLsaummmmmmLﬂumrﬁa"l.maﬁ LLammﬂmnﬂamauﬂﬂaLma"Lﬂiﬁauuaa@

LW'I‘”I%I‘NL‘SG% L"EﬂL‘lﬁG‘lW’Nﬂﬁ'l&l'ﬁﬂL‘iﬁmLGI‘IJIG\VLG]E]U’WO@ISLRBOLWWJJG@YW]']%’JL“ﬁaLLa Yl

sLRa LT Lsamﬂma@lﬂs:mmﬂmnu



FIHINWNNTIRY 29 mawisdanslasldnsaisisutingu

VIR TN
mjuﬁ'mcﬁmmwmﬁnﬁﬁm 0538.  miswnzaiwlszinalng, néjuﬂmsﬁﬂmwmﬁn
Wi NN Y.
ATURILRTUNIN AT 2541, ﬂﬂ&&‘f’\ﬁ%. nasgaasuieliwn nenTaneasuazannInl
NIUNWY. 137 Wi,
ADNNIEMATTINLIMFATNNTOMNT  ATUSINBAT UM ININRENBATANEAS. 2521
Snzrdraasuazmaluladnisomng. mIRunuas
TRIER aadfislng. 2537, mstwzwiarhs. suINmNIWIsaLsdszinalng, wib
70 - 71.
e [uniing. 2532, sidauaznIsmsia. MedTTTAng amIngnay
TR NTINN 4. w37
Toan Tnigasel 2532, waluladnrsinziia, amunaluladnianeas kot
" inalulafwszssuindudgunmIananszdy. NREINN 4.
sesiass YuRAn. 2542, inalulagnsudaiare. audidouazinouws malulad
nsnEaT AncnaluladnmIaineaT Fa8. NTILNNY,
NAund nazvawsail. 2524 . W, MmedmEainem URINENA L RITAIUATIUNS INen
lawialng.
Amd wanel.  2527. AT euarmTINsn. AnRTMaa3 Ansaanyas
UATAITITUINT NIZNTIANWTNT
Aeednd andaaterl 2530. mswAae. laTinindaFAnimMInues anAnsay
YawAn. Wi 50 — 51.
2UUN L'ganga. 2530. msmw:tﬁﬂﬂwaﬁuaugstﬁ. mm@wwnﬁmifﬂ‘ndu
URINEFUN BATANRAS.
Chang, S.T. 1972. The Chinese Mushroom. The Chinese University of Hong Kong. P.8
Chang, S.T. 1974. Production of the straw mushroom (Volvariella volvaceae) from
cotton wastes. The Mushroom J. 21 : 348 — 353.
Chang, S.T. 1982. Tropical Mushrooms. The Chinese University Press. Hong Kong. P
224 — 225.
Chang, S.T. and T.H. Quimio. 1988. Tropical Mushroom. Oceanset Pypographers
limited. Hong Kong. P.119.



FIHWNNTIL 30 mawizdianslasldnzaatdusindy

AMANWIN

[~ g’ -9
AsnziarhclulseFawlaalinzanadainsin



TYINUNTTIIE

31

mMsiwziiarnalasldnzasrausinain

ATIAONWINTT HaRAaUBIRaNIENEENEe,NTUdBaNTINAT) frwzlulssFauuuugasnssy

Taplgy: aqummn@mﬁu

édﬂﬂaad Block 4 L%gﬂ
1 2 3
T1 (T%d08) 640 605 761 2006 668.67
T2 (Mni) 1561 1750 1550 4861 1620.33
T3 (Waandadu) 1463 1492 1580 4535 1511.67
T4 (mmuﬂwﬁmﬁwﬁu) 1550 1370 1560 4480 1493.33
T5 (1URangudiznas) 1232 1341 1412 3985 1328.33

mﬁme:ﬁmmnuLLﬂsﬂﬁumaaﬁaNams‘n@aaamaaﬁamaoﬂwﬁnaﬂﬂwaomaw‘émamﬁ@ww

ﬁwazuui'aG;LW']:Lmnsmﬁu

Source Df SS MS F F.05 F.01
Block 2 18630.53 9315.28 1.12 4.46 8.64
Treatment 4 1743556.40 435889.10  52.22"" 3.84 7.01
Ex, Error 8 66782.80 8347.85
Total 14 1828969.73  130640.69
GRAND MEAN = 1324.47 DUNCAN'S MULTIPLE — RANGE TEST
cv = 6.90 % PROBLEM INDNTIFICATION = palm2
LSD. 05 = 172.02 N33 NUMBER OF MENANS = 5
LSD. 01 = 250.28 N3y ERROR DEGREE OF FREEDOM = 8

ERROR MEAN SQUARE = 8347.84
STANDARD EROR OF MEAN = 52.75

MEANS NOT SHARING LETTER IN COMMON DIFFER SINGIFICANTLY BY DUNCAN'S MULTIPLE

RANGE TEST,
TREATMENT RANKED AT PROBABILITY RANKED AT PROBABILITY

LEVEL, .01 LEVEL, .05

T2 (Mnie) 1620.33 A 1620.33 A

T3 (Waantadn) 1511.67 AB 1511.67 A

T4 (nzanothdanieivg 1493.33 AB 1493.33 AB

T5 (1/Randuienad) 1328.33B 1328.33 B

T1 (Tuday) 668.67 C 668.67 C
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THNANWANT 2 HarAaasRanseihminge nFudamaas) ftwnzlulssFaunuugasinasy

Az uunza gt suinauA LT a1 S ES NLANANY

ga7eImT Block TN e
neapihdu++om sy 1 2 3
T1 (100nn. + 0 nn.+ 0 NN.) 1495 1066 1169 3730 1243.33
T2 (100nn. + 5 nn.+0nn.) 1692 1492 1484 4568 1522.67
T3 (100NN, + 5 nn.+ 5 Nn.) 1686 1584 1705 4975 1658.33
T4 (100nn. +10 nn.+ 0 Nn.) 1530 1625 1486 4641 1547.00
T5 (100nn. +10 nn.+ 5 Nn.) 1832 1715 1654 5201 1733.67

ms‘iLﬂi’l:ﬁﬁ’ma'mLL&Jsﬂimmdaﬁawammmaa‘maaﬁawaoﬁmﬁnamawawawﬁmauﬁ@ma

Fwzuunean e uinTuilsamisasuuandnani

Source Df SS MS F F.05 F.01
Block 2 55495.60 27747.80 2.55 4.46 8.64
Treatment 4 419595.33  104898.83 9.64* 3.84 7.01
Ex, Error 8 86983.07 10872.88
Total 14 562074.00 40148.14
GRAND MEAN = 1541.00 DUNCAN'S MULTIPLE — RANGE TEST
cv = 6.77 % PROBLEM INDNTIFICAfION = palm2
LSD. 05 = 196.33 N3 NUMBER OF MENANS = 5
LSD. 01 = 258.64 N34 ERROR DEGREE OF FREEDOM = 8

ERROR MEAN SQUARE = 10872.88
STANDARD EROR OF MEAN = 60.20

MEANS NOT SHARING LETTER IN COMMON DIFFER SINGIFICANTLY BY DUNCAN'S MULTIPLE

RANGE TEST,
TREATMENT RANKED AT PROBABILITY RANKED AT PROBABILITY

N EdN++ ISy LEVEL, .01 LEVEL, .05
T5 (100nn. +10 nn.+ 5 Nn.) 1733.67 A 1733.67 A
T3 (100Nn. + 5 nn.+ 5 nn.) 1658.33 A 1658.33 AB
T4 (100nn. +10 Nn.+ 0 nN.) 1547.00 A 1547.00 AB
T2 (100nN. + 5 nn.+ 0 nN.) 1522.67 AB 1522.67 B
T1 (100NN, + 0 nn.+ 0 NN.) 1243.33 B 124333 C
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NSMANUINT 3 HanRaTadRavsEhvinge, nTudaaTNAT)IWIL 4 Wug Awnzlulsasan
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fad A 298 Block 38 i
Taguwne Wusiia 1 2 3
nning @3112717 1842 1765 1943 5550 | 1850.00
ATIURINGY 1754 1648 1742 5144 | 1714.67
WuBiAaas 1 1650 1542 1432 1624 1541.33
wusifialuas 6 1431 1620 1642 4693 | 1564.33
nemwildy | e 1784 1655 1535 4973 | 1657.67
AN ATIRINGY 1678 1543 1411 4632 | 1544.00
wuiAaives 1 1341 1454 1431 4226 1408.67
WutiAaief 6 1588 1431 1312 4331 1443.67

MaEAaaNNLUTUTIUNIRTANEMINAR IV FEEUAIINANNEATINTDINARAATBIAAN

IUIU 4 Wuﬁ 1'71waz'lu'[soL‘%auu:u*uq@mmmuun’mrﬂ’mmzmm U'l.]']iﬁlﬂ’]ﬁ%

Source Df SS MS F F.05 F.01
Block 2 24927.58 12463.79 1.08 3.74 6.51
Treatment 7 441469.96 63067.14 5.49** 2.76 4.28

A 1 142451.04  142450.04 12.40** 4.60 8.85
B 3 294049.79 98016.59 8.53* 3.34 5.56
AXB 3 4970.12 1656.71 0.14 3.34 5.56
Error 14 160788.42 11484.89
Total 23 627185.95 27268.95
GRAND MEAN = 1590.54 DUNCAN'S MULTIPLE — RANGE TEST
oV - 6.73 % PROBLEM INDNTIFICATION = Factor A Factor B
LSD. 05 _ 187 68 niy | NUMBER OF MENANS = 2 4
LSD. 01 _ 233,69 13 ERROR DEGREE OF FREEDOM = 14 14
ERROR MEAN SQUARE = 11484 11484
STANDARD EROR OF MEAN = 3093 4375

MEANS NOT SHARING LETTER IN COMMON DIFFER SINGIFICANTLY BY DUNCAN'S MULTIPLE RANGE TEST,

1aqn sraurasad 320U .01 e .05
fade A mniy 1667.58 A 1667.58 A
neauay 1513.50 B 1513.50 B
Wugiia @51102712 1753.83 A 1753.83 A
ATIUEINGS 1329.33 AB 1329.33 AB
wiaraiuas 6 1504.00 B 1504.00 BC
warhstas 1 1475.00 B 1475.00 C
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