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MSIWWING 1 MSAIUIMNIAT Analysis of Variance ¥UA RCBD Nsedusuvad

NAFOU udveslatnasuinnes
AnadouF e Ha3 Y
A B C D
1 7 8 6 6 27
2 7 7 7 4 25
3 8 7 8 9 32
4 8 9 9 9 3s
5 7 8 4 6 23
6 8 8 6 7 29
7 8 8 8 8 32
8 7 8 6 6 27
9 5 5 6 8 24
10 7 8 9 4 28
11 6 8 7 9 30
12 8 5 5 9 27
13 7 6 8 4 25
14 7 7 7 8 29
15 6 8 7 8 29
16 7 7 8 8 30
17 8 7 6 5 26

18 7 7 5 7 26




n
N

o '
ATNUINN_1 (M1D)

Anageudy AI001 MBI
A B C D
19 7 7 7 7 28
20 7 7 8 6 28
HAS Y 142 145 137 138 562
Aunde 7.1 7.25 6.85 6.9
RVE) A = 10% B = 20%
C = 30% D = 40%

A10019NTMUINUAT Analysis of Variance NATBUNTIONTUNUSE T MTURT
nadudves IminaSuilanes

1. M3ATUIUNL CF (Correction Factor)

(Total)’

9
PUIUMNDUNINUA

(562)°
(20 x 4)

= 315844
80
= 3948.05

2. MIMUIUNISS (Sum of Sqare)
2.1 SS. Samples

= [ (WA5IMVD4AT (Total U@ Sample)’] - CF

uundfdsaliuunay Sample

= (142 + 145" + 137" + 138") - 3948.05

20



(79002) - 3948.05

20
3950.1 - 3948.05
2.05

2.2 SS, Judges

1l

[(nasauueanI(Total uAag Judges)’] - CF

[:3 0’/‘ l=. =) L]
PUIUATINYIZINUIADE Judges

Q7 +25 + ... +28%+287) - 3948.05

15938 - 3948.05

4
3984.5 - 3948.05
36.45

2.3 SS, Total

(HasanveInIMsdsziiugnai)’ - CF
(T+7 +8 +.....+6) - 3948.05
4072 - 3548.05

123.95

2.4 SS, Error

SS, Total - SS, Judges - SS, Sample
123.95 - 36.45 - 2.05
85.45

3. MIAMUIUNY df (degree of freedom)

3.1 df,

Sample
SUIUAIBIN - 1
4 - |
3



3.2 df. Judges

3.3 df, Total

3.4 df, Error

Sudnadey - |
20 - 1
19

IUIUATTATID - 1
80 -1
79

df, Total - df, Judges - df, Samples
79 - 19 - 3
57

4. MIAUIUNT MS (Mean square)

4.1 MS, Sample

il

42 MS, Judg

SS, Sample

df, Sample
ﬁ

3
0.68

ges

SS, Judges

df, Judges
36.45

19
1.92

58



4.3 MS, Error
= SS. Error
df, Error

85.45

i

57

= 1.50

5. MSMUINA F (Variance ratio) Y94 Samples #ag Judges

5.1 F, Sample

MS, Sample
MS, Error

0.68

1.50

= 0.45

5.2 F, Judges

= MS, Judges
MS, Error

= 1.92
1.50

= 1.28
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{ a a1 as s
ﬂﬁNNu’JﬂﬁZ ﬂ'li’JLﬂi'lSﬁﬂWﬂ’ﬂﬂJul’iﬂi’J'uY:ﬁuﬂ'liﬂﬂﬁ'ﬂl]ﬂ’l'iﬁ'ﬂlli‘lﬂ’l'lﬂﬁﬁua‘uﬂﬂIﬂu‘l’l

wIudAnod
Source of Variation SS df MS F . Foos
Samples 2.05 3 0.68 0.45" 2.76
Judges 36.45 19 1.92 1.28" 1.70
Error 85.45 57 1.50
Total 123.95 79

6.4 F “lilﬁmsmmd] P Tagitlamsns ( Variance ratio - 5 Percent Points for
distribution of F)

6.1 W915841 % (Significance difference level of sample)

o and = 0.45

cal . sample

| -~ N 1 df, sample (numerator) = 3
df, error (denominator) = 57

= 276
INMsIuIn F, Sample finnuaalld 045 Tanteondndr F ua1s1a 5 Percent
Points for distribution of F A 276 Larasidane1ama 4 deeraiy hifianuuandiefiu
edndl edifymendn AszRuanuetiu 95% (p = 0.05)

6.2 WISAUINIUUANANUDY Judges

cal . judges W 1.28
F oo oo fi of, judges = 19
df, error = 57
= 1.70

NMIAIUIN F, Judges Aeuald 1.28 Hanfesndian F lumisia 5 Percent

14 ¥
Points for distribution of F fin 1.70 a3 Judges Y14 20 AUUY Tifianuuannisnu

o o a

pgtitodvgmaata Aszauanumdetiu 95% (p = 0.05)
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a ¥ U o 1 d' (Y] k4
7. NTUANNUANATIIZHINABENNTEAY P < 0.05 Tﬂtﬂ‘ﬁ Turkey test 91NATHUY

a
Rag

A B C
7.1 7.25 6.85

o da o 4 Ay d
SosnzuuumdsIvdninmifiunniiga lilmandeenga

B A D
7.25 7.1 6.9

7.1 MSAIUIUYIA Standard Error (SE)

7.2

7.3

= / MS, error

Vo $mundeilsaiivudazedn

= 1.50
20
= 0.27

1Wan19519A1 Significant studentized range (SSR)

it = 4 m
df. Error = 57
namsalaaeseanla = 3.08

6.9

6.85

fMUIUNIA1 LSD (Least Significant Difference) AANUMANANTZY 10I1081361A

LSD = SE X SSR

I

0.27 X 3.08

0.83

74 wSpufisnazuuumndesznindietndy  LSD amnuuanaildi5oeninaigege

a1 Idnnazuuumdsaledngandial LSD  uaashilinauuanaiaseniiitsddy

(Significant) sazdimi lAnnasunumasdledsdiniidn LSD  uaasd lufinuuan

14 o o

a15end1 lalivdod Ay (Non — Significant)



B-A = 725-7.1 = 0.15 < 0.83 , hifitiodng
B-D = 725-69 = 035 < 0.83 , lifiviadhegy
B-C = 725-685 = 04 < 083, lufivisdnny
A-D = 71 - 69 = 02 < 083, Lifivfudegy
A-C = 171 - 685 = 025 < 0.83 , lifivfedrdgy
D-C = 69 - 685 = 0.05 < 0.83 , lufivivehdgy
ynramsSeufivuay 16wl
B A D C
7.25" 7.1° 6.9° 6.85"

MIWHUINA 3 MITAIUIUNIAT Analysis of Variance i@ RCBD nIsgausuvads

nageududveundwasuaInasuinnes

Anadeudy 87 N5
A B 8 D
1 9 8 7 6 30
2 8 6 3 3 20
3 7 4 6 4 21
4 9 4 3 4 20
5 8 7 6 5 26
6 8 5 5 5 23
7 9 6 5 5 25
8 7 6 2 9 24
9 8 6 5 4 23
10 7 5 5 7 24
1 9 7 3 1 20
12 8 7 3 3 21




A1519WuINdi 3 (919)

AnaseuFuy i HAT N
A B C D

14 9 9 9 9 36
s 7 7 8 7 29
16 9 4 4 4 21
17 8 9 4 4 25
18 8 6 6 4 24
19 8 5 4 4 21
20 9 5 3 2 19

HATIY 162 123 97 97 479

Aunde 8.1 6.15 s Y 4.85

MBI A = 10% B = 20%

= 30% D = 40%

f19819NISAIUIUAT  Analysis of
9/ = o’ =Y
neAuFvesvunilauaInasudnned

1. MSAIUIUNL CF ( Correction Factor)

(Total)’

o
IMUIUAADUNINUA

479y’

(20x 4)

229441
80

il

2868.01

Variance NAFDUAITUONSUNINUST A MTUAT



2. MIAUIUKISS (Sum of Sqare)
2.1 SS. Samples

= [ (HA5I4VDIAT (Total UAQE Sample)’ ] - CF

v '
Swuasindszidiuuaag Sample

= (162 =~ 123 +97 +97) - 2868.01

20

= (60191) - 2868.01
20
= 3009.55 - 2868.01
= 141.54
2.2 SS, Judges

= [(wasanvpem(Total LA Judges)’] - CF

v [
uATINUsTuuAae Judges

= (30" +20°+ ....... +217+197) - 2868.01

il

11803 - 2868.01
4

Il

2950.75 - 2868.01
= 82.74
2.3 SS, Total
= (WA INVBINIMIUsEUNNAD - CF

= (O +8+7 + ..+2) - 286801

fl

3213 - 2868.01

= 344.99

o4



2.4 SS. Error

1l

SS, Total - SS, Judges - SS, Sample

34499 - 82.74 - 141.54

85.45

. MSAIUINHY df (degree of freedom)
3.1 df. Sample

= $IUIUAIDIN - |

= 4 -1

= 3
3.2 df, Judges

= Suudvaden - 1

= 20 -1

= 19

= IUIUNTATID - |
= 80 - 1
= 79
3.4 df, Error
= df, Total - df, Judges - df, Samples
= 79 - 19 -3
= 57

. MIAHIUN MS (Mean square)

4.1 MS, Sample

SS. Sample

df, Sample

1l

141.54

3

Il

138.54
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4.2 MS. Judges
= SS, Judges
df, Judges

= 82.74

19
= 4.36
4.3 MS, Error
= SS. Error
df, Error

= 120.71

5. MSAMIUIMKIM F (Variance ratio) Y83 Samples 2y Judges
5.1 F, Sample
= MS, Sample

MS, Error

il

138.54

2.12

i

62.69

h
138
T

. Judges

MS, Judges

MS, Error

4.36
2.21

= 1.97
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~ a d 1 4 [ E
AT WHUINN 4 rﬂﬁ’]!ﬂ’i1311ﬂ1ﬂ'11ll.llﬂ‘5ﬂ‘3']Uﬁ/ﬂlﬂ)‘iﬂﬂﬂﬂ’uﬂﬁﬂ'ﬂ’uiﬂﬂNﬁﬁlgf‘llﬂiﬂlllu

g =Y
3 usuaImasuiinnes

Source of Variation SS dt MS F Fous
Samples 141.54 3 138.54 62.69 2.76
Judges 82.74 19 4.36 1.97 1.70
Error 120.71 57 2.21
Total 344.99 79

6. v F lddorsanviian P Yas)am1sia ( Variance ratio - 5 Percent Points for
distribution of F)

6.1 WA % (Significance difference level of sample)

cal . sample = 62.69
F e 008 ﬁ df, sample (numerator) = 3
df, error (denominator) =g 37
= 276

NI F, Sample ffuinld 62.69 Tawinndiar F 1um1s1a 5 Percent
b4 £
Points for distribution of F 1D 2.76 UAAINAIDENNG 4 A2081911 TAuuanmIaiu
L] oS w o .73 L ‘-:' u d’ QII
DUNUUITIAYNNADA NTTAVANFBUU 95% (p < 0.05)

6.2 WTUINNUUANAIVOY Judges

cal . judges < 1.97
F vie. 00s ‘ﬁ df, judges = 19
df. error = 57
= 1.70

i

VNMIAIUIU F, Judges Afmald 1.97 Tawiandimn F 1um1s1a S Percent

14 b4
Points for distribution of F A 1.70 @ma Judges M9 20 AUNU UANNUANAINAUDYIS

.
[ &

oAy ada NszaunNuEeRy 95% (p < 0.05)

s

T
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o U 1 Qs \ 4‘ [y Y
7. WATUIANHUANATNIITZHINNAIBENINIZAY P S 0.05 iﬂﬂ‘h‘ Turkey test 91NAZUUH
a
nag
A B C D
8.1 6.15 4.85 4.85
=) d' g 1 1 d' d' U T d. v d‘
!SﬁﬂﬂgLLHULﬂﬁEﬂﬁlﬁﬂﬂﬂ"mlﬂﬂ‘ﬂﬁﬂ l‘l_h’ﬂﬂ’]‘nuilﬂ‘l’l’cﬁ]

A B C

v

8.1 6.15 4.85 4.

(077
'

7.1 MSAIUIUNIAT Standard Error (SE)

= / MS, error
\/ o o a a ' '
%11!'314?\5\‘11’]1J53L1I11LM€13?JUN

= 221
20
= 0.33

7.2 Wlamasiam Signiticant studentized range (SSR)

7t = 4 m
df, Error = 57
namslanieseafild = 3.08

7.3 MUIUNIA1 LSD (Least Significant Difference) AAMULANANITHINAIBENA TR

LSD

Il

SE X SSR

0.33 X 3.08
= 1.02
= 4 a ' a ' Y ' ' Yt '
7.4 WSouMounzIUUNAYIEHINIRIBEINAY  LSD ﬂ1mmumnmﬂmsUamnmqaqw

fad lannaziuumdediogagindinl LSD  uaasninnuuananideniivedagy

t
)

(Significant) iazd1Af ldanAzuUUIRAgAI8E13dIAIAT LSD  uaaen lulinuuan

o o

a15on11 lulded Ay (Non — Significant)

(1]



w w > > >

!

8.1

8.1
8.1
8.1
6.15
6.15

4.85

6.15
4.85
4.85
4.85
4.85

4.85

1l

1.95
3.25
3.25
1.3
1.3

0

> 1.02 ,
> 1.02 ,
> 1.02 ,
> 1.02 ,
> 1.02 |

< 1.02 , lufivdeddey

4
vinwamsnfSsuisuag 1ddadl

B

6.15

b

@]

4.85
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