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Special Problem :A Comparision on the Effect of Fermented Milk Growth and Yield of
Straw Mushroom on Industrial production.
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Mr. Prach Prempongsawad
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Advisor : Asso. Dr. Punya Protitirut
ABSTRACT

The objective of this study was to find the optimum amount of fermented milk in
substrate for straw mushroom production. The factorial (2x4) in randomized complete block
design with 3 replication was used for this study. The factor A consisted of putting the fermented
milk in substrate before and after pasteurization. The factor B consisted of fermented milk 0, 1, 2
and 3 tablespoon per 5 liters.

The result of this study found that the yield of fermented milk putting is substrate before
pasteurization was 1,883.08 gram per squaremeter higher than after pasteurization 1,654.75 gram
per squaremeter. From analysis of variance found that there was significant different at .05

For the amount of fermented milk found that the fermented milk 1 tablespoon was
highest 2,054.67 gram per squaremeter, followed by 2, 0 and 3 tablespoon the yield of straw
mushroom were 1,960.00, 1,578.00 and 1,483.00 gram per squaremeter. From analysis of
variance found that there was highly significant different in yield of straw mushroom.
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meviniiyeinunmnaasn Vohariella volvaceae SuMAAWRNBATIIFUFIHINGN
1 4
14471 (Chang & Quimio, 1988)

Class : Basidiomycetes

Subclass : Homobasidiomycetes
Series : Hymenomycetes

Order : Agaricales

Family : Amanitaceae

Genus : Volvariella

Species : Volvacea (Bull ex Fr.) Sing

Common : Straws mushroom, Paddy straw mushroom
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flouel = 186.92 b
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fouol 0 115 75 100 290 96.67
1 75 65 30 170 56.67
2 45 120 110 275 91.67
3 100 25 60 185 61.67
nasou 0 695 460 245 1,400 466.67
1 215 215 85 515 171.67
2 85 65 55 205 68.33
3 95 290 90 475 158.33
CV=62.38%
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YO8 =216.25 a

AOUBY = 76.67 b
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fioua 0 115 75 100 290 96.67
1 75 65° 30 170 56.67
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N8y 0 695 460 245 1,400 466.67
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2 85 65 55 205 68.33
3 95 290 90 475 158.33
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(52U NSIUN 5 1.9.- 7 3.0, 2548)

Source df SS MS F F .05 F .01
REP. 2 17255.5833 8627.7917 0.68 3.714 6.51
Treatment 7 142139.3333  20305.6190 1.59 2.76 4.28
A 1 3082.6667  3082.6667 0.24 4.60 8.85
B 3 126223.6667  42074.5556 3.29 334 5.56
AxB 3 12833.0000  4277.6667 0.33 3.34 5.56
ERROR 14 1788944167 12778.1726
TOTAL 23 338289.3333  14708.2319
GRAND MEAN = 225.6667
Ccv = 30.09%
A/B Bl B2 B3 B4 AVERAGE
Al 103.33 330.00 193.33 321.33 237.00
A2 156.67 265.00 168.33 267.33 214.33
AVG 130.00 297.50 180.83 294.33 225.67
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#lF  PSumnanfenludendwiuandreiuldaslludagmiesis
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neuammznamuisauau ﬂﬁ\‘lil'lﬂiiﬂﬁfﬂﬁ\?ﬂ"lﬂ'lilﬂ‘lmﬁﬂﬁﬂﬂi\?‘ﬂ 2

(52¥7197UN 8 1.9.- 10 1.9, 2548)

Source df SS MS F F .05 F .01
REP. 2 300440.3333 150220.1667 1.82 3.74 6.51
Treatment 7 39129952917  558999.3274  6.77 2.76 4.28
A 1 2773720.0417  2773720.0417 33.62 4.60 885
B 3 754395.1250  251465.0417  3.05 3.34 5.56
AxB 3 384880.1250 128293.3750 1.55 3.34 5.56
ERROR 14 1155174.3333 82512.4524
TOTAL 23 5368609.9583  233417.8243
GRAND MEAN = 790.7917
Ccv = 3632%
A/B Bl B2 B3 B4 AVERAGE
Al 970.00 1176.33 1593.33 783.33 1130.75
A2 403.33 401.67 561.67 436.67 450.83
AVG 686.67 789.00 1077.50 610.00 790.79
DUNCAN’S MULTIPLE-RANGE TEST
PROBLEM IDENTIFICATION = FACTOR A
NUMBER OF MEANS = 2
ERROR DEGREE OF FREEDOM = 14
ERROR MEAN SQUARE = 82512.4523809524
STANDARD ERROR OF MEAN = 82.9218770796507

NAME
Al
A2

D MEAN
1130.75 A
450.8333333333 B

RANKED AT PROBABILITY LEVEL 01




MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY
BY DUNCAN'S MULTIPLE-RANGE TEST.

NAME ID MEAN RANKED AT PROBABILITY LEVEL .05
Al 1130.75 A
A2 450.8333333333B

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY
BY DUNCAN’S MULTIPLE-RANGE TEST.
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(3THINEURN 11 3.9~ 13 1.8, 2548)

Source df SS MS F F .05 F.01
REP. 2 521613.0833  260806.5417  1.51 3.74 6.51
Treatment 7 4948469.6250  706924.2321  4.10 2.76 4.28
A 1 3836001.0417 3836001.0417 = 22.22 4.60 8.85
B 3 738962.4583  246320.8194 1.43 334 5.56
AxB B 373506.1250 124502.0417  0.72 334 5.56
ERROR 14 2416498.2500  172607.0179
TOTAL 23 7886580.9583  342894.8243
GRAND MEAN = 586.7083
cv = 7081 %
A/B Bl B2 B3 B4 AVERAGE
Al 105.00 23433 243.33 165.00 186.92
A2 701.00 1315.33 1254.33 675.33 986.50
AVG 403.00 174.83 748.83 420.17 586.71
DUNCAN’S MULTIPLE-RANGE TEST
PROBLEM IDENTIFICATION & FACTOR A
NUMBER OF MEANS = 2
ERROR DEGREE OF FREEDOM = 14
ERROR MEAN SQUARE = 172607.017857143
STANDARD ERROR OF MEAN = 119.932973592594
NAME ID MEAN RANKED AT PROBABILITY LEVEL .01
A2 986.5 A

Al

186.9166666666 B




MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY
BY DUNCAN’S MULTIPLE-RANGE TEST.

NAME ID MEAN RANKED AT PROBABILITY LEVEL .05
A2 986.5 A
Al 186.9166666666 B

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY
BY DUNCAN’S MULTIPLE-RANGE TEST.
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(339U 14 1.9~ 16 1.9, 2548)

Source df SS MS F F .05 F .01
REP. 2 30258.3333 15129.1667 1.81 3.74 6.51
Treatment 7 3904406250  55777.2321  6.68 2.76 4.28
A 1 116901.0417 116901.0417  14.00 4.60 8.85
B 3 150419.7917  50139.9306 6.01 334 5.56
AxB 3 123119.7917  41039.9306 492 334 5.56
ERROR 14 116875.0000 8348.2143
TOTAL 23 537573.9583  23372.7808
GRAND MEAN = 586.7083
Ccv = 70.81%
A/B Bl B2 B3 B4 AVERAGE
Al 96.67 56.67 91.67 61.67 76.67
A2 466.67 171.67 68.33 158.33 216.25
AVG 281.67 114.17 80.00 110.00 146.46

DUNCAN’S MULTIPLE-RANGE TEST

PROBLEM IDENTIFICATION = FACTOR A
NUMBER OF MEANS = 2
ERROR DEGREE OF FREEDOM = 14
ERROR MEAN SQUARE = 8348.21428571427
STANDARD ERROR OF MEAN = 26.3758321917911
NAME D MEAN RANKED AT PROBABILITY LEVEL .01

A2 216.25 A
Al 76.66666666666 B




MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY
BY DUNCAN’S MULTIPLE-RANGE TEST.

NAME ID MEAN RANKED AT PROBABILITY LEVEL .05
A2 216.25 A
Al 76.666666666 B

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY
BY DUNCAN’S MULTIPLE-RANGE TEST.
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DUNCAN’'S MULTIPLE-RANGE TEST

PROBLEM IDENTIFICATION = FACTOR B
NUMBER OF MEANS = 4
ERROR DEGREE OF FREEDOM = 14
ERROR MEAN SQUARE = 8348.21428571427
STANDARD ERROR OF MEAN = 37.3010596045078
NAME D MEAN RANKED AT PROBABILITY LEVEL .01
Bl 281.6666666666 A
B2 114.1666666666 B
B4 110 B
B3 80 B

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

NAME ID MEAN RANKED AT PROBABILITY LEVEL .05
B1 281.6666666666 A
B2 114.1666666666 B
B4 110 B
B3 80 B

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY
BY DUNCAN’S MULTIPLE-RANGE TEST.




DUNCAN’S MULTIPLE-RANGE TEST

PROBLEM IDENTIFICATION
NUMBER OF MEANS
ERROR DEGREE OF FREEDOM

ERROR MEAN SQUARE

STANDARD ERROR OF MEAN

INTERACTION AB
8

14
8348.21428571427
52.7516643835822

NAME
y0
yl
y3
x0
x2
y2
x3

x1

D
466.6666666666
171.6666666666
158.3333333333
96.66666666666
91.66666666666
68.33333333333
61.66666666666
56.66666666666

T W W woww >

B

MEAN

RANKED AT PROBABILITY LEVEL .01

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY
BY DUNCAN'S MULTIPLE RANGE TEST.

NAME

y0
yl
y3
x0
x2
y2
%3

x1

D
466.6666666666
171.6666666666
158.3333333333
96.66666666666
91.66666666666
68.33333333333
61.66666666666
56.66666666666

¥ ow ® oW ow oW oW >

MEAN RANKED AT PROBABILITY LEVEL .05

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY

BY DUNCAN'S MULTIPLE RANGE TEST.
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(SN 17 U.0.- 19 1.9, 2548)

Source df SS MS F F .05 F .01
REP. 2 4287.0000 2143.5000 0.58 3.74 6.51
Treatment 7 166661.6250 23808.8036 6.41 2.76 428
A 1 101270.0417 101270.0417  27.26 4.60 8.85
B 3 28717.4583 9572.4861 2.58 3.34 5.56
AxB 3 36674.1250 12224.7083 3.29 334 5.56
ERROR 14 52015.0000 37153571

TOTAL 23 222963.6250 9694.0707

GRAND MEAN = 88.3750

CV = 68.97 %
A/B Bl B2 B3 B4 AVERAGE
Al 2333 26.67 1567 28.00 2342
A2 113.33 131.67 278.33 90.00 15333
AVG 6833 79.17 147.00 59.00 88.38

DUNCAN’S MULTIPLE-RANGE TEST

PROBLEM IDENTIFICATION = FACTOR A
NUMBER OF MEANS = 2
ERROR DEGREE OF FREEDOM = 14
ERROR MEAN SQUARE = 3715.35714285714
STANDARD ERROR OF MEAN = 17.5958260743307
NAME ID MEAN RANKED AT PROBABILITY LEVEL 01

A2 153.3333333333 A
Al 23.41666666666 B



MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY
BY DUNCAN’S MULTIPLE-RANGE TEST.

NAME ID MEAN RANKED AT PROBABILITY LEVEL .05
A2 153.3333333333 A
Al 23.41666666666 B

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY
BY DUNCAN’S MULTIPLE-RANGE TEST.
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Source df SS MS F F.05 F .01
REP. 2 149832.5833 74916.2917 1.93 3.74 6.51
Treatment 7  2487147.1667  355306.7381 9.15 2.76 428
A 1 312816.6667  312816.6667 8.05 4.60 8.85
B 3 1418180.5000  472726.8333  12.17 334 5.56
AxB 3 756150.0000  252050.0000 6.49 334 5.56
ERROR 14 543824.0833 38844.5774
TOTAL 23 3180803.8333  138295.8188
GRAND MEAN = 17689167
Cv = 11.14%
A/B Bl B2 B3 B4 AVERAGE
Al 1298.33 1824.00 2137.33 1359.33 i654.75
A2 1857.67 2285.33 1782.67 1606.67 1883.08
AVG 1578.00 2054.67 1960.00 1483.00 1768.92

DUNCAN’S MULTIPLE-RANGE TEST

PROBLEM IDENTIFICATION = FACTOR A
NUMBER OF MEANS = 2
ERROR DEGREE OF FREEDOM = 14
ERROR MEAN SQUARE = 38844.5773809531
STANDARD ERROR OF MEAN = 56.8950623084238
NAME ID MEAN RANKED AT PROBABILITY LEVEL .01

A2 1883.083333333 A
Al 1654.75 A



MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY
BY DUNCAN’S MULTIPLE-RANGE TEST.

NAME ID MEAN RANKED AT PROBABILITY LEVEL 05
A2 1883.083333333 A
Al 1654.75 B

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY
BY DUNCAN’S MULTIPLE-RANGE TEST.

DUNCAN’S MULTIPLE-RANGE TEST

PROBLEM IDENTIFICATION = FACTOR B
NUMBER OF MEANS 4 4
ERROR DEGREE OF FREEDOM = 14
ERROR MEAN SQUARE = 38844.5773809531
STANDARD ERROR OF MEAN = 80.4617687486352
NAME D MEAN  RANKED AT PROBABILITY LEVEL .01
B2 2054.666666666 A
B3 1960 A
Bl 1578 B
B4 1483 B

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY
BY DUNCAN’S MULTIPLE-RANGE TEST.

NAME D MEAN RANKED AT PROBABILITY LEVEL .05
B2 2054.666666666 A
B3 1960 A
Bl 1578 B
B4 1483 B

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY
BY DUNCAN’S MULTIPLE-RANGE TEST.
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DUNCAN’S MULTIPLE-RANGE TEST

PROBLEM IDENTIFICATION

NUMBER OF MEANS =
ERROR DEGREE OF FREEDOM =
ERROR MEAN SQUARE =
STANDARD ERROR OF MEAN =

INTERACTION AB
8

14
38844.5773809531
113.790124616848

NAME

yl
x2
y0
x1
y2
y3
x3
x0

ID MEAN

2285.333333333 A
2137.333333333 A
1857.666666666 AB
1824 ABC
1782.666666666 ABC
1606.666666666 BC
1359333333333 BC
1298.333333333 C

RANKED AT PROBABILITY LEVEL .01

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY
BY DUNCAN'S MULTIPLE RANGE TEST.

NAME
yl
x2
y0
x1
y2
y3
x3
x0

D MEAN RANKED AT PROBABILITY LEVEL .05

2285.333333333 A
2137333333333 AB
1857.666666666 BC
1824 BC
1782.666666666 BC
1606.666666666 CD
1359333333333 D
1298.333333333 D

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY
BY DUNCAN'S MULTIPLE RANGE TEST.
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