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ABSTRACT

The objective of this experiment was to study the effect of the rice flour and
wheat flour on mycelium growth and vyield of Pleurotus sajor-caju (Fr.) Singers in rice
flour and wheat flour at difference ratio. This experiment was conducted at laboratory
room, agronomy building, Faculty Agriculture Technology , King Mongkut's Institute of
Technology Chaokuntaharn Ladkrabung, during December 2007 —~ January 2008. The
Factorial (2x5) Randomized Complete Block Design with 4 replication was used in this
study. Factor A consisted of rice flour and wheat flour. Factor B consisted of flour 0, 100,
200,300 ,400 gram.

The result of mycelium growth in Factor A found that highest of mycelium in
wheat flour was 27.05 cm. higher than in rice flour 26.37 cm. after incubation 40 days.
From analysis of variance found that there was significant different at 0.05. For factor B
found that highest of mycelium in wheat fiour 400 gram was 26.71 cm. and in wheat flour
300 ,200,100,0 gram was 26.17,25.7,24.77,24.26 cm. after incubation 40 day. From
analysis of variance found that there was significant different at 0.05.

The result of mushroom yield in Factor A found that highest of yield in wheat flour
was 1,774.15 gram higher than in rice flour 1,681.65 gram. in one mount. From analysis
of variance found that there was significant different at 0.05. For factor B found that
highest of yield in wheat flour 400 gram was 2155.12 grams. and in wheat flour 300 ,
200, 100, O gram was 1,848.87, 1,584.62, 1,430.62, 1,370.25 gram in 1 mount From
analysis of variance found that there was significant different at 0.05

Key word : rice flour ,wheat flour ,mycelium ,yieid
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fdutiednaand 200 nfu Aewilduilednadn 300 niu Aewuilduilednadia 200 N3 Feuild
utledand 100 nin feufilduiivinedn 100 nfn Aeuildutieiradussutlidnona o
nfu tonlWnauAnded 26.67, 26.37, 26.14, 25.68, 25.26, 24.93, 24.62 URY 24.62
AINATAL AMNNNFAATIZIAI AN TIUN AT AN LY HAuuansinefusenel
ﬂﬂﬁﬂﬁmﬁlﬁ‘:ﬁ"l.l .05

gaunamenaaen N unanART LAWY uauﬁmamﬂ«ﬁﬂmqﬁmgmmmﬁiﬁ
30 4 lufeuildutleined 200 ninfuualiiinisliuandnanreaiauiainggiunn
ﬁzgm It eauBaTBunc 2,247 N3 senaunAafeudlidulldnand 300 nfu Aaudild
udledinaidn 400 nfu Aavuildutlednaand 200 nu Aeufilduiledinaida 300 niu Aewd 1utls
37981 200 nn Aewildutlednaand 100 n3u Aeufilduileinad 100 ndu Aeufildutieing
Wnazuilednamd 0 nfu Tonldiuanand 2,121 , 2,063.25 , 1,681.75 , 1,576.75 ,1,487.5 ,
1,450.75 , 1,4105 , 1,370.25 uay 1,370.25 nfu AINAYAU  AINNNSUATIEHATIALNN
wlstsounatianudn Jaauusnanafuaeafitadn ”mﬁ'?:rﬁ'u .05
faanauuy faniildnanmmaseddineduiuin nslindnanaifudounsnluiewdin

denasianslinananreaiinueiigg tealinandneduunniign Weawiainansamig

Tuuilirandidsrlanisensldnandnuaainunsinggennndiutidnagn
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SOURCE df SS MS F F.05 F.01
REP. 3 0.0902 0.0301 1.51 2.96 4.60
Treatment 9 9.3485 1.0387 5209 225 315
A 1 1.2390 1.2380 6213 4.21 7.68
B 4 7.7905 1.9476  97.67 273 4.1
AxB 4 0.3189 0.0797 4.00 273 411
ERROR 27 0.5384 0.0199
TOTAL 39 9.9771 0.2558
Grand Mean = 3.1635
Cv = 4.4638
FACTOR A
FACTOR B
TWO WAYS TABLE
A/B B1 B2 B3 B4 B5 AVERAGE
Al 250 270 294 3.29 3.50 2.99
A2 2.50 3.10 3.38 3.73 3.99 3.34
AVG 2.50 2.90 3.16 3.51 3.75 3.16

DUNCAN'S MULTIPLE-RANGE TEST

PROBLEM IDENTIFICATION=FACTOR A

NUMBER OF MEANS=2

ERROR DEGREE OF FREEDOM= 27

ERROR MEAN SQUARE= 1.99413127057932E-02
STANDARD ERROR OF MEAN= 3.15763461358334E-02




NAME ID MEAN RANKED AT PROBABILITY LEVEL .05
A2 3.339500021934 A
Al 2.987500011920 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= 5

ERROR DEGREE OF FREEDOM= 27

ERROR MEAN SQUARE= 1.99413127057992E-02
STANDARD ERROR OF MEAN= .049926586987545

NAME ID MEAN RANKED AT PROBABILITY LEVEL .05
BS 3.745000004768 A
B4 3.5613749957084 B
B3 3.161250025033 C
B2 2.900000035762 D
B1 2.497500061988 E

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

DUNCAN'S MULTIPLE-RANGE TEST

PROBLEM IDENTIFICATION=INTERACTION AB
NUMBER OF MEANS= 10

ERROR DEGREE OF FREEDOM= 27

ERROR MEAN SQUARE= 1.99413127057992E-02
STANDARD ERROR OF MEAN= 7.06068564407863E-02




NAME ID MEAN RANKED AT PROBABILITY LEVEL .05

w400 3.990000009536 A
w300 3.734999954700 B
R400 3.5 C
w200 3.377500057220 C
R300 3.292499959468 CD
W100 3.097500026226 DE
R200 2.944999992847 E
R100 2.702500045299 F
WO 2.497500061988 F
RO 2.497500061988 F

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY
BY DUNCAN'S MULTIPLE RANGE TEST.
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SOURCE df SS MS F F.O5  F.O1
REP. 3 0.0372 0.0124 1.68 2.96 4.60
Treatment 9 12.1560 1.3507 172.09 2.25 3.15
A 1 0.0593 0.0593 7.55 4.21 7.68
B 4 11.9752 2.9938 381.44 273 411
AxB 4 0.1215 0.0304 3.87 2.73 4.11
ERROR 27 0.2119 0.0078

TOTAL 39 12.4051 0.3181

Grand Mean = 5.3885

Cv= 1.6441

FACTOR A

FACTOR B

TWO WAYS TABLE

A/B B1 B2 B3 B4 B5 AVERAGE
Al 4.58 5.09 5.36 5.68 6.05 5.35

A2 4.58 5.00 5.46 583 6.27 5.43
AVG 4.58 5.05 541 5.75 6.16 5.39

DUNCAN'S MULTIPLE-RANGE TEST

PROBLEM IDENTIFICATION=FACTOR A

NUMBER OF MEANS= 2

ERROR DEGREE OF FREEDOM= 27

ERROR MEAN SQUARE= 7.84858817200142E-03
STANDARD ERROR OF MEAN= 1.98098311098321E-02




NAME ID

A2
Al

59

MEAN RANKED AT PROBABILITY LEVEL .05

0.426999974250 A

5.350000023841

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= 5

ERROR DEGREE OF FREEDOM= 27

ERROR MEAN SQUARE= 7.84858817200142E-03

STANDARD ERROR OF MEAN= 3.13220931851653E-02

NAME ID
B5
B4
B3
B2
B1

MEAN RANKED AT PROBABILITY LEVEL .05

6.168750057220
5.751250028610
5.407499969005
5.045000016689
4.579999923706

A

m O O w

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=INTERACTION AB
NUMBER OF MEANS= 10

ERROR DEGREE OF FREEDOM= 27

ERROR MEAN SQUARE= 7.84858817200142E-03
STANDARD ERROR OF MEAN= 4.42961289843746E-02

NAME ID MEAN RANKED AT PROBABILITY LEVEL .05
w400 6.269999080026 A
R400 6.047500133514 B
W300 5.825000047683 C
R300 5.677500009536 D
w200 5.459999918937 E
R200 5355000019073 E
R100 5.090000033378  F
W100 5 F
WO 4579999923706 G
RO 4579999923706 G

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. 3 0.0628 0.0209 0.64 2.96 4.60

Treatment 9 21.0128 2.3348  71.44 225 3.5
A 1 2.5959 25959 7943 421 7.68
B 4 17.5573 43893 134.31 273 411
AxB 4 0.8595 0.2149 6.58 273 41
ERROR 27 0.8824 0.0327
TOTAL 39 21.9579 0.5630

Grand Mean = 8.4492

Cv= 2.1396

FACTORA

FACTORB

TWO WAYS TABLE

AB B1 B2 B3 B4 B5 AVERAGE
Al 7.35 7.84 8.08 8.64 9.06 8.19
A2 7.35 8.57 8.93 9.08 9.59 8.70
AVG 7.35 8.21 8.50 8.86 9.32 8.45

DUNCAN'S MULTIPLE-RANGE TEST

PROBLEM IDENTIFICATION=FACTOR A

NUMBER OF MEANS= 2

ERROR DEGREE OF FREEDOM= 27

ERROR MEAN SQUARE= 3.26804776951846E-02
STANDARD ERROR OF MEAN= 4.04230612987095E-02
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NAME ID MEAN RANKED AT PROBABILITY LEVEL .05
A2 8.703999996185 A
Al 8.184499969482 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= 5

ERROR DEGREE OF FREEDOM= 27

ERROR MEAN SQUARE= 3.26804776951846E-02
STANDARD ERROR OF MEAN= 6.39144718502631E-02

NAME ID MEAN RANKED AT PROBABILITY LEVEL .05
B5 9.322499990463 A
B4 8.858750104904 B
B3 8504999816417 C
B2 8.207500040531 D
B1 7.352499961853 E

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

DUNCAN'S MULTIPLE-RANGE TEST

PROBLEM IDENTIFICATION=INTERACTION AB
NUMBER OF MEANS= 10

ERROR DEGREE OF FREEDOM= 27

ERROR MEAN SQUARE= 3.26804776951846E-02
STANDARD ERROR OF MEAN= 8.03887129225554E-02




NAME D MEAN RANKED AT PROBABILITY LEVEL .05

W400 9.587500095367 A
W300 9.077500104904 B
R400 9.057499885559 B
w200 8.929909828338 B
R300 8.640000104904 C
w100 8.572499990463 C
R200 8.079999804496 D
R100 7.842500090599 D
WO 7.352499961853 E
RO 7.352499961853 E

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



64

=l o - =1 ]
ATaRUIN? 4 mstrssinanmesemeaiirendulersuioueiigguiield

PFnnuildaduazuidnadluinsgausiag luesazaan 20 fu

SOURCE df SS MS F FO5 FO1
REP. 3 0.0081 0.0027 029 296 460
Treatment 9 32.3855 3.5984 38640 225 3.15
A 1 0.1796 0.1796 19.28 4.21 7.68
B 4 32.0366 8.0092 860.03 2.73 4.1
AxB 4 0.1693 0.0423  4.55 2.73  4.11
ERROR 27 0.2514 0.0093
TOTAL 39 32.6450 0.8371
Grand Mean = 12.8195
CV= 0.7528
FACTORA
FACTOR B

TWO WAYS TABLE
AB B1 B2 B3 B4 B5 AVERAGE
Al 11.25 12.42 13.11 13.31 13.67 12.75
A2 11.25 12.59 13.08 13.53 13.98 12.89
AVG 11.25 12.50 13.09 13.42 13.83 12.82

DUNCAN'S MULTIPLE-RANGE TEST

PRCBLEM IDENTIFICATION=FACTOR A

NUMBER OF MEANS= 2

ERROR DEGREE OF FREEDOM= 27

ERROR MEAN SQUARE= 9.31269726798847E-03

STANDARD ERROR OF MEAN= 2.15785741743847E-02
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NAME |ID MEAN RANKED AT PROBABILITY LEVEL .05
A2 12.88649988174 A
Al 12.75250000953 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=5

ERROR DEGREE OF FREEDOM= 27

ERROR MEAN SQUARE= 9.31269726798847E-03
STANDARD ERROR OF MEAN= 3.41187215249716E-02

NAME ID MEAN RANKED AT PROBABILITY LEVEL .05
B5 13.82624995708 A
B4 13.42124986648 B
B3 13.09249997138 C
B2 12.50499987602 D
B1 11.25250005722 E

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

DUNCAN'S MULTIPLE-RANGE TEST

PROBLEM IDENTIFICATION=INTERACTION AB
NUMBER OF MEANS= 10

ERROR DEGREE OF FREEDOM= 27

ERROR MEAN SQUARE= 9.31269726798847E-03
STANDARD ERROR OF MEAN= 4.82511587114456E-02




NAME ID  MEAN RANKED AT PROBABILITY LEVEL .05

W400 13.97999978065 A
R400 13.67250013351 B
W300 13.563499984741 B
R300 13.30749988555 C
R200 13.10750007629 D
W200 13.07749986648 D
w100 12.58749985694 E
R100 12.42249989509 F
WO 11.25250005722 G
RO 11.25250005722 G

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. 3 0.0555 0.0185 0.80 2.96 4.60
Treatment 9 22.2656 2.4740 106.88 2.25 3.15
A 1 1.4175 1.4175  61.24 4.21 7.68
B 4 19.9756 49939 21575 273 411
AxB 4 0.8725 0.2181 9.42 273 4.1
ERROR 27 0.6250 0.0231

TOTAL 39 22.9460 0.5884

Grand Mean = 15.3057

Cv= 0.9940

FACTOR A

FACTOR B

TWO WAYS TABLE

A/B B1 B2 B3 B4 BS AVERAGE
Al 14.20 14.72 14.94 15.64 16.08 15.12
A2 14.20 15.04 15.83 16.10 16.30 15.49
AVG 14.20 14.88 15.39 15.87 16.19 15.31

DUNCAN'S MULTIPLE-RANGE TEST

PROBLEM IDENTIFICATION=FACTOR A

NUMBER OF MEANS= 2

ERROR DEGREE OF FREEDOM= 27

ERROR MEAN SQUARE= 2.31465649234855E-02
STANDARD ERROR OF MEAN= 3.40195274243232E-02
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NAME 1D MEAN RANKED AT PROBABILITY LEVEL .05
A2 15.49399995803 A
Al 15.11749997138 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=5

ERROR DEGREE OF FREEDOM= 27

ERROR MEAN SQUARE= 2.31465649234855E-02
STANDARD ERROR OF MEAN= 5.37895957917114E-02

NAME ID MEAN RANKED AT PROBABILITY LEVEL .05
B5 16.18624985218 A

B4 15.87249994277 B

B3 15.38625001907 C

B2 14.87875008583 D

B1 14.20499992370 E

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

DUNCAN'S MULTIPLE-RANGE TEST

PROBLEM IDENTIFICATION=INTERACTION AB
NUMBER OF MEANS= 10

ERROR DEGREE OF FREEDOM= 27

ERROR MEAN SQUARE= 2.31465649234855E-02
STANDARD ERROR OF MEAN= .076069975883205




NAME ID MEAN RANKED AT PROBABILITY LEVEL .05

w400 16.29749965667 A
W300 16.09999990463 A
R400 16.07500004768 A
W200 15.83000016212 B
R300 15.64499998092 B
w100 15.03750014305 C
R200 14.94249987602 C
R100 14.72000002861 D
WO 14.20499992370 E
RO 14.20499992370 E

MEANS NOT SHARING LETTER IN COMMON DYFFER SIGNIFICANTLY
BY DUNCAN'S MULTIPLE RANGE TEST.
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SOURCE df 5SS MS F F.05 F.01
REP. 3 0.0419 0.0140 1.16 2.96 4.60
Treatment 9 6.5803 0.7311  60.52 2.25 3.15
A 1 0.7344 0.7344 60.79 4.21 7.68
B 4 5.6358 1.4089 116.62 2.73 411
AxB 4 0.2101 0.0525 4.35 2.73 4.11
ERROR 27 0.3262 0.0121

TOTAL 39 6.9484 0.1782

Grand Mean = 18.6155

CV= 0.5905

FACTOR A

FACTOR B

TWO WAYS TABLE

A/B B1 B2 B3 B4 B5 AVERAGE
Al 8.06 18.21 18.42 18.75 18.96 18.48
A2 18.06 18.52 18.86 19.05 19.27 18.75
AVG 18.06 18.37 18.64 18.90 19.11 18.62

DUNCAN'S MULTIPLE-RANGE TEST

PROBLEM IDENTIFICATION=FACTOR A

NUMBER OF MEANS= 2

ERROR DEGREE OF FREEDOM= 27

ERROR MEAN SQUARE= .012081540866078
STANDARD ERROR OF MEAN= 2.45773788286975E-02
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NAME D MEAN RANKED AT PROBABILITY LEVEL .05
A2 18.75099973678 A
Al 18.48000001907 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= 5

ERROR DEGREE OF FREEDOM= 27

ERROR MEAN SQUARE= .012081540866078
STANDARD ERROR OF MEAN= 3.88611966910407E-02

NAME 1D MEAN RANKED AT PROBABILITY LEVEL .05
B5 19.11499977111 A
B4 18.89999985694 B
B3 18.63875007629 C
B2 18.36624979972 D
B1 18.05749988555 E

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

DUNCAN'S MULTIPLE-RANGE TEST

PROBLEM IDENTIFICATION=INTERACTION AB
NUMBER OF MEANS= 10

ERROR DEGREE OF FREEDOM= 27

ERROR MEAN SQUARE= ,012081540866078
STANDARD ERROR OF MEAN= 5.49580314105182E-02




NAME (D
w400
W300
R400
W200
R300
W100
R200
R100
WO
RO

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY

MEAN RANKED AT PROBABILITY LEVEEL .05
19.26749944686 A
19.04749965667 B
18.96250009536 BC
18.85750007629 CD
18.75250005722 D
18.52499961853 E
18.42000007628 E
18.20749998092 F
18.05749988555 F
18.05749988555 F

BY DUNCAN'S MULTIPLE RANGE TEST.
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SOURCE df SS MS F F.05 F.01
REP. 3 0.0039  0.0013 0.12 2.96 4.60
Treatment 9 21.2678 23631 216.55 2.25 3.15
A 1 0.4928 0.4928 45.16 4.21 7.68
B 4 20.5883 51471 471.68 273 4.11
AxB 4 0.1866 0.0466 4.27 2.73 4.11
ERROR 27 0.2946 0.0109
TOTAL 39 21.5663 0.5530
Grand Mean = 22.3115
Cv= 0.4682
FACTOR A
FACTORB

TWO WAYS TABLE
A/B B1 B2 B3 B4 B5 AVERAGE
Al 21.34 21.71 22.13 22.68 23.15 22.20
A2 21.34 21.89 22.33 23.03 23.53 2242
AVG 21.34 21.80 22.23 22.85 23.34 22.31

DUNCAN'S MULTIPLE-RANGE TEST

PROBLEM IDENTIFICATION=FACTOR A

NUMBER OF MEANS= 2

ERROR DEGREE OF FREEDOM= 27

ERROR MEAN SQUARE= 1.09122956820539E-02
STANDARD ERROR OF MEAN= 2.33583985774431E-02
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NAME D MEAN RANKED AT PROBABILITY LEVEL .05
A2 2242249984741 A
Al 22.20049991607 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= 5

ERROR DEGREE OF FREEDOM= 27

ERROR MEAN SQUARE= 1.09122956820539E-02
STANDARD ERROR OF MEAN= 3.69328709993786E-02

NAME ID MEAN RANKED AT PROBABILITY LEVEL .05
B5 23.34124994277 A
B4 22.85124993324 B
B3 22.22999978065 C
B2 2179999971389 D
B1 21.33500003814 E

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

DUNCAN'S MULTIPLE-RANGE TEST

PROBLEM IDENTIFICATION=INTERACTION AB
NUMBER OF MEANS= 10

ERROR DEGREE OF FREEDOM= 27

ERROR MEAN SQUARE= 1.09122956820539E-02
STANDARD ERROR OF MEAN= 5.22309670646972E-02




NAME (D MEAN RANKED AT PROBABILITY LEVEL .05

w400 23.53249979019 A
R400 23.15000009536 B
w300 23.02500009536 B
R300 2267749977111 C
w200 22.33249950408 D
R200 22.127500056722 E
w100 21.88749980926 F
R100 21.71249961853 G
WO 21.33500003814 H
RO 21.33500003814 H

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. 3 0.1465  0.0488 3.12 2.96 4.60
Treatment 9 36.8953  4.0995 261.94 2.25 3.15
A 1 3.2948  3.2948 210.52 4.21 7.68
B 4 32.2251 8.0563 514.76 2.73 4.11
AxB 4 1.3754 0.3439  21.97 2.73 4.11
ERROR 27 0.4226 0.0157
TOTAL 39 37.4644  0.9606
Grand Mean = 25.5275
Cv= 0.4901
FACTORA
FACTOR B

TWO WAYS TABLE
A/B B1 B2 B3 B4 B5 AVERAGE
A1 24.26 24.63 25.26 25.68 26.37 25.24
A2 24.26 24.93 26.14 26.68 27.06 25.81
AVG 24.26 24.78 25.70 26.18 26.71 25.53

DUNCAN'S MULTIPLE-RANGE TEST

PROBLEM IDENTIFICATION=FACTOR A

NUMBER OF MEANS= 2

ERROR DEGREE OF FREEDOM= 27

ERROR MEAN SQUARE= 1.56505284308137&-02
STANDARD ERROR OF MEAN= 2.79736737226394E-02
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NAME ID  MEAN RANKED AT PROBABILITY LEVEL .05
A2 25.814489395040 A
Al 25.240499897329 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=5

ERROR DEGREE OF FREEDOM= 27

ERROR MEAN SQUARE= 1.56505284308137E-02
STANDARD ERROR OF MEAN= 4.42302617429708E-02

NAME (D MEAN RANKED AT PROBABILITY LEVEL .05
B5 26.71375012397 A
B4 26.17874979972 B
B3 25.70499992370 C
B2 24.78000020980 D
B1 24.25999975204 E

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

DUNCAN'S MULTIPLE-RANGE TEST

PROBLEM IDENTIFICAT.ON=INTERACTION AB
NUMBER OF MEANS= 10

ERROR DEGREE OF FREEDOM= 27

ERROR MEAN SQUARE= 1.56505284308137E-02
STANDARD ERROR OF MEAN= 6.25510360242212E-02




NAME D MEAN RANKED AT PROBABILITY LEVEL .05
W400 27.05750036239 A
w300 26.67749977111 B
R400 26.36999988555 C
w200 26.144993908092 D
R300 25.67999982833 E
R200 25.26499986648 F
w100 24.93240988555 G
R100 24.62750053405 H
WO 24.25999975204 |
RO 2425899975204 |

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY
BY DUNCAN'S MULTIPLE RANGE TEST.
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SOURCE df SS MS F F.O5  F.O1
REP. 3 3443.4750 1147.8250 142 296 460
Treatment 9 1569579.5250 17731.0583 22.01 225 315
A 1 12996.0250  12996.0250 1613 4.21 768
B 4 137339.6500 34334.9125 4261 2.73 4.1
AxB 4 9243.8500 2310.9625 2.87 273 411
ERROR 27 21754.7750  805.7324
TOTAL 39 184777.7750  4737.8917
Grand Mean = 273.1750
Cv= 10.3909
FACTOR A
FACTORB

TWO WAYS TABLE
AB B1 B2 B3 B4 BS AVERAGE
Al 215.25 21875 23275 25375 35525 255.15
A2 215.25 22750 27825 33950 39550  291.20

AVG 215.25 22313 25550 296.63 375.38  273.18
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DUNCAN'S MULTIPLE-RANGE TEST
PROBLEM IDENTIFICATION=FACTOR A
NUMBER OF MEANS= 2

ERROR DEGREE OF FREEDOM= 27

ERROR MEAN SQUARE= 805.732407407404

STANDARD ERROR OF MEAN= 6.34717420356257

NAME ID  MEAN RANKED AT PROBABILITY LEVEL .05
A2 291.2 A
A1 255.15 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= 5

ERROR DEGREE OF FREEDOM= 27

ERROR MEAN SQUARE= 805.732407407404

STANDARD ERROR OF MEAN= 10.0357635945615
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NAME ID  MEAN RANKED AT PROBABILITY LEVEL .05
B5 375.375 A
B4 296.625 B
B3 255.5 C
B2 223.125 D
B1 215.25 D

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY

BY DUNCAN'S MULTIPLE RANGE TEST.

DUNCAN'S MULTIPLE-RANGE TEST

PROBLEM IDENTIFICATION=INTERACTION AB
NUMBER OF MEANS= 10

ERROR DEGREE OF FREEDOM= 27

ERROR MEAN SQUARE= 805.732407407404

STANDARD ERROR OF MEAN= 14.192712984199




NAME

w400

R400

W300

W200

R300

R200

W100

R100

WO

RO

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY

D

MEAN RANKED AT PROBABILITY LEVEL .05
395.5 A
3565.25 AB
339.5 B
27825 C

253.75 CD
232.75 D
227.5 D
218.75 D
215.25 D
215.25 D

BY DUNCAN'S MULTIPLE RANGE TEST.
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SOURCE df SS MS F F.O5  F.01
REP. 3 1855.8750 618.6250 1.08 296 4.60
Treatment 9 154214.0250 17134.8917 29.80 225 3.15
A 1 16200.6250  16200.6250 28.17 4.21 7.68
B 4 123252.1500 30813.0375 53.58 273 4.11
AxB 4 14761.2500 3690.3125 6.42 273 4.1
ERROR 27 16526.8750 575.0694

TOTAL 39 171596.7750  4399.9173

Grand Mean =  276.6750

Ccv= 8.6674

FACTOR A

FACTCR B

TWO WAYS TABLE

AB B1 B2 B3 B4 BS AVERAGE
Al 220.50 224.00 232.75 257.25  348.25 256.55
A2 220.50 229.25  283.50 364.00 386.75 296.80

AVG 220.50 22663  258.13 310.63 367.50 276.68

DUNCAN'S MULTIPLE-RANGE TEST

PROBLEM IDENTIFICATION=FACTOR A

NUMBER OF MEANS= 2

ERROR DEGREE OF FREEDOM= 27

ERROR MEAN SQUARE= 575.069444444444
STANDARD ERROR OF MEAN= 5.36222642399798
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NAME ID MEAN RANKED AT PROBABILITY LEVEL .05
A2 296.8 A
Al 256.55 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= 5

ERROR DEGREE OF FREEDOM= 27

ERROR MEAN SQUARE= 575.069444444444
STANDARD ERROR OF MEAN= 8.4784244146867

NAME ID MEAN RANKED AT PROBABILITY LEVEL .05
B5 367.5 A
B4 310.625 B
B3 258125 C
B2 226.625 D
B1 220.5 D

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

DUNCAN'S MULTIPLE-RANGE TEST

PROBLEM IDENTIFICATION=INTERACTION AB
NUMBER OF MEANS= 10

ERROR DEGREE OF FREEDOM= 27

ERROR MEAN SQUARE= 575.069444444444
STANDARD ERROR OF MEAN= 11.9903027948051




NAME
W400
w300
R400
W200
R300
R200
W100
R100
WO
RO

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY

D

MEAN
386.75
364
348.25
2835
257.25
232.75
229.25
224
220.5
220.5

RANKED AT PROBABILITY LEVEL .05
A
AB

O

O o O O

D

BY DUNCAN'S MULTIPLE RANGE TEST.
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SOURCE df SS MS F F.O5  F.01
REP. 3 666.4000 2221333 0.59 296 460
Treatment 9 147176.4000 16352.9333 4324 225 3.15
A 1 14288.4000 14288.4000 37.78 4.21 7.68
B 4 119234.1500 29808.5375 78.82 273 4.1
AxB 4 13653.8500 3413.4625 9.03 273 4.1
ERROR 27 10211.6000 378.2074
TOTAL 39 158054.4000 4052.6769
Grand Mean = 277.2000
Ccv= 7.0157
FACTOR A
FACTOR B

TWO WAYS TABLE
A/B B1 B2 B3 B4 B5 AVERAGE
AT 222.25 222.25 23975 257.25 350.00 258.30
A2 22225 23100 281.75 36225 38325  296.10
AVG 22225 22683 260.75 309.75 366.63 277.20

DUNCAN'S MULTIPLE-RANGE TEST

PROBLEM IDENTIFICATION=FACTOR A

NUMBER OF MEANS= 2

ERROR DEGREE OF FREEDOM= 27

ERROR MEAN SQUARE= 378.207407407411

STANDARD ERROR Of MEAN= 4.34860556619827
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NAME ID  MEAN RANKED AT PROBABILITY LEVEL .05
A2 2961 A
Al 258.3 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= 5

ERROR DEGREE OF FREEDOM= 27

ERROR MEAN SQUARE= 378.207407407411
STANDARD ERROR OF MEAN= 6.67574911743632

NAME 1D MEAN RANKED AT PROBABILITY LEVEL .05
B5 366.625 A
B4 309.75 B
B3 260.75 C
B2 226.625 D
B1 222.25 D

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

DUNCAN'S MULTIPLE-RANGE TEST

PROBLEM IDENTIFICATION=INTERACTION AB
NUMBER OF MEANS= 10

ERROR DEGREE OF FREEDOM= 27

ERROR MEAN SQUARE= 378.207407407411
STANDARD ERROR OF MEAN= 9.72377765335328




NAME ID
w400
W300
R400
W200
R300
R200
W100
WO
R100
RO

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY

MEAN
383.25
362.25
350
281.75
2567.25
239.75
231
222.25
222.25
222.25

RANKED AT PROBABILITY LEVEL .05
A
AB
8
C
CD
DE
DE
E
E
E

BY DUNCAN'S MULTIPLE RANGE TEST.

88



89

d = [ 8 - A = Y
ANFINUINT 12 NITURTIZUHNBNITNARENNIRADATBINRHARA mm;ﬁm’mﬁ’nqgwmﬁﬂ

mMnailamsn 20 Su

SOURCE df SS MS F F.05 F.01
REP. 3 1146.6000  382.2000 2.46 2.96 4.60
Treatment 9 103556.6000 11506.2889 74.07 225  3.15
A 1 8236.9000  8236.9000 53.02 4.21 7.68
B 4 84850.8500 212127125 136.55 2.73 4.11
AxB 4 10468.8500 2617.2125 16.85 273 4.1
ERROR 27 4194.4000 155.3481

TOTAL 39 108897.6000 2792.2462

Grand Mean =  278.6000

Cv= 44738
FACTOR A
FACTOR B
TWO WAYS TABLE
A/B B1 B2 B3 B4 B5 AVERAGE
Al 227.50 24150  248.50 262.50  341.25 264.25
A2 227.50 243.25  276.50 351.75 365.75 292.95

AVG 227.50 242.38 262.50 307.13 353.50 278.60

DUNCAN'S MULTIPLE-RANGE TEST

PROBLEM IDENTIFICATION=FACTOR A

NUMBER OF MEANS= 2

ERROR DEGREE OF FREEDOM= 27

ERROR MEAN SQUARE= 155.348148148145
STANDARD ERROR OF MEAN= 2.78700683044847
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NAME D MEAN RANKED AT PROBABILITY LEVEL .05
A2 292.95 A
Al 264.25 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= 5

ERROR DEGREE OF FREEDOM= 27

ERROR MEAN SQUARE= 155.348148148145
STANDARD ERROR OF MEAN= 4.40664481420026

NAME ID MEAN RANKED AT PROBABILITY LEVEL .05
B5 353.5 A
B4 307.125 B
B3 262.5 C
B2 242375 D
B1 227.5 E

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

DUNCAN'S MULTIPLE-RANGE TEST

PROBLEM IDENTIFICATION=INTERACTION AB
NUMBER OF MEANS= 10

ERROR DEGREE OF FREEDOM= 27

ERROR MEAN SQUARE= 155.348148148145
STANDARD ERROR OF MEAN= 6.23193686080308




NAME ID  MEAN RANKED AT PROBABILITY LEVEL .05

W400 365.75 A
w300 351.75 AB
R400 341.25 B
w200 276.5 C
R300 262.5 CD
R200 248.5 DE
w100 243.25 EF
R100 241.5 EF
WO 227.5 F
RO 227.5 F

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY
BY DUNCAN'S MULTIPLE RANGE TEST.
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SOURCE df SS MS F F.O5  F.01
REP. 3 837.9000 279.3000 177 296 460
Treatment 9 81197.9000 9021.9889 57.21 225 3.15
A 1 6350.4000  6350.4000 40.27 4.21 7.68
B 4 66583.6500 16645.9125 10555 2.73  4.11
AxB 4 8263.8500  2065.9625 1310 273 411
ERROR 27 4258.1000  157.7074
TOTAL 39 86293.9000 2212.6641
GrandMean =  284.5500
Cv= 44133
FACTOR A
FACTORB

TWO WAYS TABLE
A/B B1 B2 B3 B4 B5 AVERAGE
Al 238.00 250.25 25725 26950 34475 271.95
A2 238.00 259.00 28175 350.00  357.00 297.15
AVG 238.00 25463 26950  309.75 350.88 284.55

DUNCAN'S MULTIPLE-RANGE TEST

PROBLEM IDENTIFICATION=FACTOR A

NUMBER OF MEANS= 2

ERROR DEGREE OF FREEDOM= 27

ERROR MEAN SQUARE= 157.707407407411
STANDARD ERROR OF MEAN= 2.80809016421669
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NAME D MEAN RANKED AT PROBABILITY LEVEL .05
A2 297.15 A
A1 271.95 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= 5

ERROR DEGREE OF FREEDOM= 27

ERROR MEAN SQUARE= 157.707407407411
STANDARD ERROR OF MEAN= 4.4399803970205

NAME ID  MEAN RANKED AT PROBABILITY LEVEL .05
B5 350.875 A

B4 309.75 B

B3 269.5 C

B2 254.625 D

B1 238 E

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

DUNCAN'S MULTIPLE-RANGE TEST

PROBLEM IDENTIFICATION=INTERACTION AB
NUMBER OF MEANS= 10

ERROR DEGREE OF FREEDOM= 27

ERROR MEAN SQUARE= 157.707407407411
STANDARD ERROR OF MEAN= 6.27908049413708




NAME
w400
w300
R400
w200
R300
W100
R200
R100
WO
RO

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY

D

MEAN
357
350
344.75

281.75
269.5
259
257.25
250.25
238
238

RANKED AT PROBABILITY LEVEL .05
A
A
A

D
D

BY DUNCAN'S MULTIPLE RANGE TEST.
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SOURCE df SS MS F F.O5 F.O1
REP. 3 989.8000 329.9333 1.25 296 460
Treatment 9 64880.9000 7208.9889 27.34 225 3.15
A 1 6002.5000 6002.5000 22.76 4.21 7.68
B 4 50450.4000 12612.6000 47.83 273 4.1
AxB 4 8428.0000 2107.0000 799 273 411
ERROR 27 7119.7000 263.6926
TOTAL 39 72990.4000  1871.5487
Grand Mean =  287.7000
CvV= 5.6443
FACTOR A
FACTORB

TWO WAYS TABLE
A/B B1 B2 B3 B4 B5 AVERAGE
A1 246.75 253.75  276.50 276.50  323.75 275.45
A2 246.75 260.75  280.00 353.50  358.75 299.95
AVG 246.75 25725 27825 315.00  341.25 287.70

DUNCAN'S MULTIPLE-RANGE TEST

PROBLEM IDENTIFICATION=FACTOR A

NUMBER OF

MEANS= 2

ERROR DEGREE OF FREEDOM= 27

ERROR MEAN SQUARE= 263.6925925926

STANDARD ERROR OF MEAN= 3.63106453118503
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NAME ID  MEAN RANKED AT PROBABILITY LEVEL .05
A2 299.95 A
Al 275.45 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= 5

ERROR DEGREE OF FREEDOM= 27

ERROR MEAN SQUARE= 263.6925925926
STANDARD ERROR OF MEAN= 5.7412171247981

NAME ID  MEAN RANKED AT PROBABILITY LEVEL .05
BS 341.25 A
B4 315 B
B3 278.25 c
B2 257.25 D
B1 246.75 D

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

DUNCAN'S MULTIPLE-RANGE TEST

PROBLEM IDENTIFICATION=INTERACTION AB
NUMBER OF MEANS= 10

ERROR DEGREE OF FREEDOM= 27

ERROR MEAN SQUARE= 263.6925925926
STANDARD ERROR OF MEAN= 8.11930712241814




NAME ID
W400
w300
R400
w200
R300
R200
W100
R100
WO
RO

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY

MEAN

358,75

353.5
323.75
280
276.5
276.5
260.75
253.75
246.75
246.75

RANKED AT PROBABILITY LEVEL .05
A
A
B

C
CD
CD
CDE
DE
E

E

BY DUNCAN'S MULTIPLE RANGE TEST.
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SOURCE df  SS MS F F.05 F.01
REP. 3 38014.2000 126714000 1.70 296 4.60
Treatment 9  4110409.1000 456712.1222 6110 225 3.15
A 1 370562.5000 370562.5000 49.58 4.21 7.68
B 4 3371758.6000 842939.6500 112.77 2.73  4.11
AxB 4 368088.0000 92022.0000 12.31 273 411
ERROR 27 201816.3000 74746778

TOTAL 39 4350239.6000 111544.6051

Grand Mean = 1677.9000

Cvs= 9.1526
FACTOR A
FACTOR B

TWO WAYS TABLE
AB B1 B2 B3 B4 B5 AVERAGE
Al 1370.25 1410.50 1487.50 1576.75 2063.25 1581.65
AZ 1370.25 1450.75 1681.75 2121.00 2247.00 177415

AVG 1370.25 1430.63 1584.63 1848.88 2155.13 1677.90

DUNCAN'S MULTIPLE-RANGE TEST

PROBLEM IDENTIFICATION=FACTOR A

NUMBER OF MEANS= 2

ERROR DEGREE OF FREEDOM= 27

ERROR MEAN SQUARE= 7474.67777777822
STANDARD ERROR OF MEAN= 19.3321982425411




NAME D MEAN RANKED AT PROBABILITY LEVEL .05

A2 1774.15 A

Al 1581.65 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= 5

ERROR DEGREE OF FREEDOM= 27

ERROR MEAN SQUARE= 7474.67777777822
STANDARD ERROR OF MEAN= 30.5668893121671

NAME ID MEAN RANKED AT PROBABILITY LEVEL .05
B5 2155125 A

B4 1848.875 B

B3 1584.625 C

B2 1430.625 D

B1 1370.25 D

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

DUNCAN'S MULTIPLE-RANGE TEST

PROBLEM IDENTIFICATION=INTERACTION AB
NUMBER OF MEANS= 10

ERROR DEGREE OF FREEDOM= 27

ERROR MEAN SQUARE= 7474.67777777822
STANDARD ERROR OF MEAN= 43.228108424824




NAME

W400
w300
R400
W200
R300
R200
w100
R100
WO

RO

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY

'D  MEAN

2247
2121
2063.25
1681.75
1576.75
1487.5
1450.75
1410.5
1370.25
1370.25

RANKED AT PROBABILITY LEVEL .05
A

B

B

C

CD
DE
DE
E
E
E

BY DUNCAN'S MULTIPLE RANGE TEST.
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