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Housing Designs by Suitable Materials for increasing efficient

Industrial Straw Mushroom Production
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Research Title : Housing Designs by Suitable Materials for increasing efficient Industrial
Straw Mushroom Production.
Researcher : Associ Professor Dr. Punya Protitirut

Miss Prapatsorn Kunpileak

ABSTRACT

The objective of this study was to compare the straw mushroom vyield from
mushroom shelves production and mushroom prduction in housing design building from
foam plate and nipa paim leaves

The factorial in randomized complete block design ( 2x4) with 3 replications was in
this study. The first factor was housing mushroom design building from foam plate and nipa
palm leaves. The second factor was mushroom production shelves at level 1, 2, 3 and 4

The result of this experiment found that the straw mushroom in foam plate house was
2449.67 gram per squaremeter, higher than straw mushroom form nipa palm leaves house .
2154.42 gram per squaremeter, and from analysis of variance found that there was highly
significant difference. For the second factor found that the mushroom yield from 2 level
shelves was highest 3261.00 gram per squaremeter, following by the mushroom vield from
mushroom shelves 3,1 and 4, the mushroom yield were 2388.67, 2171.83 and 1386.67
gram per squaremeter, and from analysis of variance found that there was highly significant
difference . However, from analysis of variance of interaction of two factor found that there

was on significant difference.
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Wiannal3edneaaniin Volvariella volvacea fo‘hLLuﬂmwm\iﬁmgfm‘f‘mm

1& #93l(Chang & Quimio, 1988) -

Common name : Wiang Wmila Straw mushroom
Class : Basidiomycetes

Subclass : Holobasidiomycetidae

Series : Hymenomycetes

Order : Agaricales

Family : Volvariaceae

Genus : Volvariella

Species : Volvaceae

dqutlsznauAmuAInIeaIms
winedadwiandaudiniemsgeriianila  anmseseipuainiseiuis

1RHiaNN sznaudaedausiae Al (Aszdn’,2530)

AR (Moisture) 90.10 % 289 4.34.LL349
T1ls7%(Crude protein) 21.20 % U89 U U. WA
lady (Fat) 10.12 % 994 1.3,
Aflulawnsw (Carbohydrate) 58.60 % 289 1.1, Wit
Flale (Fiber) 11.10 % 989 1.%.uH9

11 (Ash) 10.10 % 799 1.3
WA (Energy value) 369.0 Kcal / 200 mg.%. 4. L#4
Thiamiine 1.2mg/ 100 gm.u.u.LLﬁ\i
Riboflavin 3.3 mg/ 100 gm. 1. 1. Lifs
Niacin 91.9 mg / 100 gm. 1.3
Ascorbic acid 0.2 mg / 100 gm. 3. 4. Wi

uARLdey (Ca) 71.0 mg / 100 gm. . 4. U9
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nagwada (P)
Wan (Fe)
Ay (Na)
Tlunadey (K)

n3nazdili (Amino acid)

677 mg / 100 gm. 1434139

17.1 mg / 100 gm.1.%. U39

374 mg / 100 gm.14. 3. U3

3.455 mg / 100 gm. 1834 L9

16 11A

nMeaaTziRuAteInsaetinlussazsingeg seansaTyiRvinreusianiag

wuduiaeiauAmeImsuanseiy Augaslunnmed 1 ainaiseasnudEuim

- esmflulamsnaziinniigalussaznanguiiasvarsilld (egg) dautfunnuldsiuraadis

Wraluszazidanszau (button) Hunfign adrelsfinnn dsvaaudaulngfaniuslsyniu

Winluszezaanguuniign winluszazaanguariianflulawmem wdtenu uazan gandudia

Anglusresau

= ] & ] g ar 24 1 =
A9 1 dauilsenautessnaemnianig(%) satnuinude luszazsing o aaenisadny

wuTs(Chang, 1982)

dqutlrznaureg 2epn97] 1RINNNATIYLALIR
8178191998 AANY ezl svuzmangN  svazEngi TTECAAN
n?:@u 11U
AN (moisture) 88.63:0.70 89.17:0.89  88.87:1.01  89.46%1.68
TusTu (crude fat) 114023  1.62:023  2.06+0.48  3.65+1.51
A flulamsm (carbohydrate) 4333622 50.63+5.62  49.54+528  39.98+4.63
#lalel (crude fiben) 6.32+165 513118  7.15+129  13.41+2.78
Tushlu (crude protein) 30.51£7.55 2321#425  213+513  21.35+5.80
i (ash) 8.78x0.83  8.14:x096  8.46%1.17  9.49:5.80
WAL (Keal. /100 NN 199 1.1, UAa) 280.88 287.02 281.22 254.41
Waawada (mg./100 NN 299 1. L) 4.81 12.17 12.29 8.18
T9AaN (Mg./100 NFN 129 W) 3.69 4.66 1.80 1.16
TULme?‘&uu(Mg./1oo NN 29 WL LIR) 45.59 4576 42.42 42.60
LAREEY (mg./100 NFu 189 U.W.LUHN) 3.43 4.17 3.37 2.59
W@ (Mg /100 NN 194 11, 1K) 1.96 176 1,60 1.70
NAIUAT (MQ./100 NN UBI 1.1, UTka) 0.063 0.058 0.043 0.036
&anz@ (mg./100 AFN 209 UL UK) 0.110 0.118 0.081 0.076
W&N (Mg./100 N3N 189 WU W) 0.120 0.140 0.110 0.128
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FEnsng FiLnL sAianL/NN.)

TN vw/nn. 25 30 35 40 45 50
wuneaiedrnedin 13.00 +12.00 +17.00 +22.00 +27.00 +32.00 +37.00
L Aeudanauda 13.33  +11.67 +16.67 +21.67 +26.67 +3167 +36.67
uwalulsaFou 2941 - 441 + 059 +559 +10.59 +1559 +20.59
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MFAZUAN UL LRSI UN TN
< A < < . . .
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prugulaanginzdianan  uddeniatyunesiunisidleunevsingsluiandn
8y o & a o 2 % X o o = o
fereslfidambanazussnuuin Inlisuyuge  wenainiidefifywiieaatunisazanaa
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NUNWH) (Chang, 1982)

Materials nndne wada Tundon nangLay

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 extréct 4.97 0.97 293 -
Hot water extract 11.83 1.22 13.96 -
Total N 1.73 0.61 1.71 0.91
C/N 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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(NFN/100 nFuTBIUwIInW)

Materials yadng $1dn yaln
Organic matter 52.60 81.72 65.88
Total C 30.51 47.80 38.21
Cellulose 2.19 22.08 9.48
Hemiceliulose 3.05 13.15 11.56
Lignin 38.85 12.22 . 16.86
Ether extract 0.16 - 0.64
Alcohol extract 2.32 4.50 2.43
Hot water extract 14.28 20.69 20.54
Total N 4.29 1.18 3.59
C/N 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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ilade A iladaB Block g3 LaAe
TsaBey  dufwzdin 1 2 3

dndeliy  fuwisiadi 360 433 418 1211 403.67

Sumundiafiz 080 1246 1321 3547  1182.33

fumindafis 865 462 579 1906 63533

Fuwmdinfia 254 345 298 897 299.00

Fdagann  uwisiaii 248 314 292 854 284.67

Sumziafc 1012 987 1045 3044 101467
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ELTY 4880 5030 5158 15068  627.83
Replication ns
Treatment >
Factor A ns

Factor B *

Interaction AxB ns
laqg vouTasilasgs sLAU .01 s¥AY .05
laqer A Tsanndae iy 630.08 A 630.08 A
TsenAqean 625.58 A 625.58 A
ila<t B $uit 2 1098.5 A 1098.5 A
$udi 3 603.33 B 693.33 B
$47 4 375.33C 375.33C
47 1 344.16C 344.16C
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{faqe A {fadaB Block 98 1aAE
sy Fuftwedin 1 2 3
Fndaaly  Hawisiai 1007 905 993 2905 ~ 968.33
Summdiaflz 1425 987 978 3390 1130.00
Sumndiafis 1056 1142 1011 3209 1069.67
Fumzdofia 762 656 596 2014 67133
Wdgan  Fumnzdiafi 944 821 848 2613 871
Sumzfiaiiz 931 1221 1168 3320 1106.67
Suwndadis 057 762 813 2532 844
Sumziiingia 455 542 682 1679 559.67
394 7537 7036 7089 21662  902.58
Replication ns
Treatment **
Factor A ns
Factor B *
Interaction AxB ns
IELT syAvaastiaqel seA1 .01 s¥Al .05
lade A [ESURLCEIN Y 959.83 A 959.83 A
T39Msagann 845.33 A 845.33 A
ladel B i 2 1118.33A 1118.33A
$ufi 3 956.83A 956.83AB
i 1 919.66A 919.668
i 4 615.58 615.5C
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Sumzdonis 197 504 587 1288  429.33
Sumnzfioid 146 65 214 425 14167
393 3198 3815 4408 11421  475.87
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Treatment >
Factor A *
Factor B >
Interaction AxB ns
flaqe seaUIvtiage seAU .01 s¥PL .05
lade A Teannsae vy 533.91 A 533.91 A
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fumzdefiz 550 368 636 1554 518.00

Sumzidiafia 112 144 163 419  139.67

Fumndiafa 178 123 467 1 768 256.00

Fndagann  fwmnmdiait 251 433 441 1125  375.00

Fummdiofiz 276 314 538 1128 376.00

Fumzdiofis 33 102 423 558 186.00

Sumzdfiafia 150 52 175 377 12567

593 1048 1899 3260 7107 296.12

Replication ns
Treatment =
Factor A ns
Factor B >
Interaction AxB ns
taqe ER L NIRRT seAL .01 LAl .05
lada A Tsanndae iy 326.59 A 326.59 A
lsannAqeaIn 265.67 A 265.67 A
flade B it 2 447.00A 447.00A
i 1 383.83A 383.83A
162.838 162.83B
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1laqe A 193q8B Block 593 VaRe
TralFeu Suimzin 1 2 3
dndaally  Fuwimdinft 2367 2133 2412 6912 2304.00
Fumzdiafle 3400 3233 3667 10300  3433.33
%’umflvmm‘ﬁs 2667 2466 2567 7700 2566.67
bumadods 1308 1400 rre s 1494.67
fndagen  Fumsfing 1989 2112 2018 6119  2039.67
Fumzdiafz 2733 3166 3367 9266  3088.67
fuwndedia 2033 2133 2466 6632 221067
Fumzdedls 1066 1137 1633 3836 1278.67
F94 17563 17780 19906 55249 2302.04
Replication ns
Treatment >
Factor A **
Factor B >
Interaction AxB ns
ladel vA1Yp91laRe FLA1 .01 SLAU .05
ilade A Trandna Ty 2449.67 A 2449.67 A
TannAaEaIn 2154.42 B 2154.42 B
{lad B $udi 2 3261.00A 3261.00A
%’uﬁ 3 2388.678B 2388.67B
$ut 1 2171.838 2171.83C

1386.67C

1386.67D
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%’u‘ﬁl 1 375.33C 919.66B 524.16A 383.83A 2171.83B
%w?'i 4 344.16C 615.5C 206.5B 162.83B 1386.67C
Replication ns ns ns ns Ns
Treatment . - - . -
A ns ns * ns >
B e . an . -
AxB ns ns ns ns Ns
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CV (%) 19.45 14.61 21.41 30.98 712
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NANARTIRURAANIY 1-3 T

31

Source Df SS - MS F F.05 F.01
Block 2 4840.33 2420.16 0.16 3.74 6.51
Treatment 7 2338796.67 334113.80 22.40 2.76 4.28

A 1 121.50 121.50 0.01 4.60 8.85
B 3 2220242.33  740080.77 49.61 3.34 5.56
AXB 3 118432.33 39477.61 2.65 3.34 5.56
Error 14 208840.33 14917.16
Total 23 2552477.33  110977.27
GRAND MEAN = 627.83 DUNCAN'S MULTIPLE — RANGE TEST
PROBLEM INDNTIFICATION = Factor B
_— 0,
cv - 19.45% NUMBER OF MENANS = 4
ERROR DEGREE OF FREEDOM = 14
ERROR MEAN SQUARE = 14917
STANDARD EROR OF MEAN = 49.86

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

LT seounant]ady sEAL .01 sTA .05

A Train Trinsinalnly 630.08 A 630.08 A
Tsavindazann 625.58 A 625.58 A

B fuimzidia Fufi 2 1008.5 A 1098.5 A
Fufit 3 693.33 B 693.33 B

Fut 1 344.16C 344.16C

il 4 375.33C 375.33C
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NANBRTITIANIY 4-6 i

Source Df SS MS F F.05 F.01
Block 2 18938.08 0469.04 0.54 3.74 6.51
Treatment 7 903318.50 129045.50 7.42 2.76 4,28

A 1 78661.50 78661.50 4,52 4.60 8.85
B 3 793198.83 264399.61 156.20 3.34 5.56
AXB -3 ~ 31458.18 10486.05 0.60 3.34 5.56
Error 14 243483.25 17391.66
Total 23 1165739.83
GRAND MEAN = 902.58 DUNCAN'S MULTIPLE —~ RANGE TEST
PROBLEM INDNTIFICATION = Factor B
P 0,
cv - 14.61% NUMBER OF MENANS = 4
ERROR DEGREE OF FREEDOM = 14
ERROR MEAN SQUARE = 17391.66
STANDARD EROR OF MEAN = 538

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

RANGE TEST,

1184 seAUraNtlaqe TeAL .01 LA .05
A Train Tramnsnalniu 959.83 A 959.83 A
Travidingann 845.33 A 845.33 A
B fuumaziiin Hufi 2 1118.33A 1118.33A
fuit 3 956.83A 956.83AB

Fiufh 1 919.66A 919.66B

Fuft 4 615.58 615.5C
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HaNanaaIinwng 7-9 A1

33

Source Df SS MS F F.05 F.01
Block 2 91518.25 45759.12 4.41 3.74 6.51
Treatment 7 752675.29 107525.04 10.36 2.76 4.28

A 1 80852.04. 80852.04 7.79 4.60 8.85
B 3 597390.12 199130.04 19.18 3.34 5.56
AXB 3 74433.12 24811.04 2.39 3.34 5.56
Error 14 145359.08 10382.79
Total 23 989552.62  43024.02
GRAND MEAN = 47587 DUNCAN'S MULTIPLE — RANGE TEST
PROBLEM INDNTIFICATION = Factor A Factor B
— 0,
cv = 2141% NUMBER OF MENANS = 2 4
ERROR DEGREE OF FREEDOM = 14 14
ERROR MEAN SQUARE = 1038279 10372.89
STANDARD EROR OF MEAN = 2041 41.59

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

11a4 reauaatiade TTAL .01 72AL .05
A Trdin Taamdaaivin 533.91 A 533.91 A
Travinsineann 417.83 A 417.83 B

B fuimziin | Fui 2 507.16A 597.16A
7 3 575.66A 575.66A

Fuft 1 524.16A 524.16A

Fuifi 4 206.58 206.58
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Source Df SS MS F F.05 F.01

Block 2 149002.75  74501.37 8.85 3.74 8.51

Treatment 7 415268.62  59324.08  7.05 276 4.28

A : 1 22265.04  22265.04 2.65 4.60 8.85

B 3  355854.12 118618.04 14.09 3.34 5.56

~ AXB 3 3714945  12383.15 1.47 3.34 5.56
Error 14 117839.25 8417.08
Total 23 682110.62  29656.98

DUNCAN'S MULTIPLE — RANGE TEST

GRAND MEAN = 296.12
PROBLEM INDNTIFICATION = Factor B
cv = 3098% NUMBER OF MENANS = 2
ERROR DEGREE OF FREEDOM = 14
ERROR MEAN SQUARE = 8417.08
= 3745

STANDARD EROR OF MEAN

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

RANGE TEST,

NELT] PG N ISET] 72AL .01 fTAL .05

A Traidin TaisnaTviy 326.59 A 326.59 A
Trindaeain 265.67 A 265.67 A

B fuimnzwin | Fufi 2 447.00A 447.00A
Fuif 1 383.83A 383.83A

i 4 162.83B 162.838

Fuil 3 190.83B 190.83B
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Df SS

Source MS F F.05 F.01
Block 2 419025.58 200512.79 7.79 3.74 6.51
Treatment 7 11234912.29 1604987.42 59.65 2.76 428

A 1 523035.37 523035.37 19.44 4.60 8.85
B 3 10691823.45 3563941.15- 132.45 3.34 5.56
AXB 3 20053.45 6684.48 0.25 3.34 5.56
Error 14 376707.08 26907 .64 ‘
Total 23 12030644.95 523071.51
GRAND MEAN = 2302.04 DUNCAN'S MULTIPLE — RANGE TEST
PROBLEM INDNTIFICATION = Factor A Factor B
—_ - 0,
cv = 112% NUMBER OF MENANS = 2 4
ERROR DEGREE OF FREEDOM = 14 14

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

ERROR MEAN SQUARE
STANDARD EROR OF MEAN

26907.64. 26907.64

47.35

66.96

RANGE TEST,

LT feiLnaaLiast FEOL .01 TeAL .05

A Tsain TraindnaTvy 2449.67 A 2449.67 A
Tsavinsingann 2154.42 B 2154.42 B

B fufimzin | Fui 2 3261.00A 3261.00A
Fuft 3 2388.67B 2388.67B

14t 1 2171.83B 2171.83C

Fuil 4 1386.67C 1386.67D






