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Abstract

Study on Statistic Techniques for Standard Plot Size of 3 Medicinal plants has 3
experiments types was Gotu Kola, Stevia and Roselle had been studied at Phrae Agricultural
Research and Development Center, Chiang Mai Royal Agricultural Research Center and Chiang
Rai Horticulture Research Center respectively, since 2020 - 2021. Gotu Kola and Stevia Four
experimental plots with raised grooves were designed for Gotu Kola have four-uniformity with
0.1 x 0.1 m and 0.25 x 0.25 m for between plants and rows, respectively. Roselle was grown as
uniformity trial continuous on large-scale. Area shape was 40 rows and 28 plants with 1 x 1 m
distance between plants and rows. At the harvesting stage two basic unitstat both end as
border rows of Gotu Kola and Stevia. The remaining crops were collected as basic units, which
were the smallest harvesting areas that could be weighed and analyzed to be classified into
different area sizes. All were collected consecutively throughout the plot, each having 96
subunits and 11 sizes. Roselle was harvested 36 rows of 24 plants and remaining produce was
collected 864 subunits. The data were converted to the size and shape of 24 sizes with 72
shapes. Each scale to calculate mean, variance, coefficient of variation and the relationship
between plot size and coefficient of variation equation §/:aXb when y = coefficient of
variation a = constant and b = Regression Coefficient.

It was found that appropriate harvesting area for Gotu Kola, Stevia and Roselle
experiment should be atleast 0.6 m? (5 rows and 12 plants) for Gotu Kola, 8 m? (4 rows and 32

plants) for Stevia, and“18 m? in rectangle with no limit shapes, respectively.
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Abstract

Study on statistical techniques to establish standard plot size of leaf-usage medicinal
plants consisted of 2 experiments being carried out from 2020 to 2021. The first activity was a
study on statistical techniques to establish standard plot size of Gotu Kola at Phare Agricultural
Research and Development Center. The second activity was a study on statistical techniques to
establish standard plot size of Stevia at Chiang Mai Royal Agricultural Research Center. Four
experimental plots with raised grooves were designed for Gotu Kola and Stevia
- Gotu Kola was grown in 4 uniformity trial plots with size of 0.5 x 10 m. and
spacing between plot was 0.5 m. The Gotu Kola was grown as uniformity with
space between sprout of 0.1 X 0.1 m.
- Stevia was grown in 4 uniformity trial plots with size of 1 X 25 m. and spacing
between plot was 0.5 m. The Stevia was grown as uniformity with space
between sprout of 0.25 X 0.25 m.

At the harvesting stage, twa basic units at both ends functioned as border rows of each
plot were discarded and not included for analysis. Each basic unit was divided into 4 rows with
2 plant in each plot of all tested plant. There were 96 basic units in each plot for harvesting.
The data were used to arrange various 11 plot sizes. Data of yield from 4 plots of each tested

plant were statistically analyzed for mean, variance, coefficient of variation and the relationship

between plot size and coefficient of variation using equation y = axX” where y is the coefficient
of variation, X is plot size, a is constants, and b is regression coefficient.

The result revealed that the standard optimum plot sizes for agricultural research of
Gotu Kola should not be less than 0.6 m? for harvesting area with planting space of 0.10 x 0.10
m containing 5 rows, each row containing 12 plants. In the meanwhile, the standard optimum
plot sizes for agricultural research of Stevia should not be less than 8 m? for harvesting area

with planting space of 0.25 x 0.25 m containing 4 rows, each row containing 32 plants.
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Variance(sz)
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</ Vvariance
CV.(%)=——"—X100
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y = aX
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X = fudhunea(Plot Size)

UUsraNSv0IINTadU (Regression Coefficient)

3.5 NMINAFDUANTUTUVDIAUNT 4 LdU (Homogeneity of Regression Coefficients)
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B/[2n —2k
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2
- (Zxy)
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i=1..k (Gomez & Gomez, 1984)
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sewisfiuiiiAuiien (X) fueidudssanianuudsusm (y) oglusu y=ax" wazmudme
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wlasdi 2 aums V,= 8.29X " R’= 81.30%

wlasil 3 aunis V.= 8.09X ** R’= 86.05%
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wlasil 4 aums y, = 7.57X
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(m157971 2) Medlazndenulasilimwiaiuiiiufeiilug g Woileuiuns 4 ulas wuit aweiiuiny
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el 2563 mandnthunluwUasinuii 4 Wasd 2564 Tduadsdl (5Ufl 2)
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a
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ayunan1sideuasdaiauanug
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YUIANUNAULAYINERUISENFTINIUUIUN W‘LWILﬂ‘ULﬂEJ’JIiIUEJEJﬂ'N 0.6 M1579LUAS (LNU 5 Lo 9

ay 12 #u)
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3.2 AAUWUTUTIU
. 2 i
Vanance(s )—
P89 X = ALRAUUIRENIE I UTDILAAZTUIANUN

33 eduUseanaanuuUsUTIL (Coefficient of Variation: C.V. (%)) vadusazuuin

\/ variance
CV.(%)=—X100
mean

3.4 WAnuduRusIEnisuAufe a1 duUszanSANRUsUTIU wiasuUasdeglugy

dunIg

Tneh = AnduUsgansenuwUsusiu

y
X = WU (Plot Size)

b = AduUsEANEURIIINTATU (Regression Coefficient)

3.5 NMSNARDUANUTUVDIENNTT 4 LdU (Homogeneity of Regression Coefficients)

amﬁgmmmmwmaumm%’u maaﬁuaumammaa 4 Lﬁ’u
HO :Bl :BZ :B3 :B4
H: B #B, 5 i#]
THadfveaou F 9 df (1, 2) fiszdutuddny .05
[D—(EZ /C)—B]/(k—l)
= . ,
B/[2n —2k

i=1

i=1..k (Gomez & Gomez, 1984)
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4.1 WATUIIINNTNAABUANUMAUVRIAFUUTEANIINTATUN 4 aunisluwdasUnfne
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wasil 1 aums y = 33.14X°"  R’=80.97%
wasdl 2 aums §,= 12.32X "7 R = 97.39%
wlasil 3 aunis V.= 17.92x " R’ = 72.86%

] ~ -0.34 2
wlasil 4 a@ums y,= 18.89X° R = 70.40%
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Study on Statistical Techniques for standard plot size of Flora Usage Medicinal plant
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Y
Ansonuluiiulugludlen 1,120 m519mns 91U 40 WA29 Ay 28 AU SYETUNTEWINAU 1 LUAS
1 < a A 2 @ a a A [y [ v
FEINT 1 as NudgddlenselleukningiuingInandniilonny 70 - 80 Jundsgn lagiiuund
Sulpesousuas 2 uod lngluNeanakanan 36 waa9 az 24 eu gl 1 dudu 1 wihedes(Basic
Unit) wAufnsaiusiy 864 Mulsdas dainviinanusasniiasgas wanhdeyanliundnvunauazsus
wUaswing 9 AUl 24 awa 725U uwsagruaduiamAnais (Mean) A1A1uudsUsIu (Variance)

a

AnduUsransmnuwlsUsIu (Coefficient of Variation : CV. (%) ) WagiIAMUEUNUSTZUNINIVUINNUT

LﬁuLﬁmﬁ’umé’mﬂizﬁm‘émmLLUiUiauiugﬂLLuuammi y=ax ey = mdulszandannuudsusi (
CV(%) X = Wuffiuiien (Plot Size) a = emsii b = AduUszAnEvesinsad (Regression
Coefficient) wui1 mudstuseglugy v = ax” U 2563 Idauns v = 71.43x " uag R*= 95.85%
dwil 2564 fauniswindu v = 67527 uaz R'= 95.82% uwawmidlevnisvaaeuaudu
(Regression Coefficient : b) vewEumsie 2 W@y (2 ) wud 2 Vuensnetumisada ‘ﬁmgﬂi’mﬁ
LALNZ A ﬁﬁﬂ'wmmLL‘tJiiJi’JmeLLUaaﬁﬁﬂJmmL‘Vhf"ful,wigﬂi'wwmG]ﬁ’u infiansantagld F-test nadli
wasdl 2 gUse uagld ¥° nsdifiwdasiinnndt 2 U1 TeefinnsananndradeulAsesdunsil

sgrinsiiuiiufeaiuaduyssansenuulsunusudamafasinnsanmugiugnsnsdasunas

Ussanay 0.5 semsiiuiliuiendumdudszansannuwdsusiuduanassruwdasiuifeifivangey
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9 LY 2 < = ' X Az = = o LY 2 Aa '
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vy 1L seninawes 1 wes uiinuieslddesndt 18 msiawes Wudwdeuyuainlidiingusis

Abstract

Study on statistical techniques for standard plot size of roselle. This experiment
conducted at Chiang Rai Horticultural Research Center, during 2020-2021. Uniformity trail were
planted on the field area 1,120 m?, 40 rows, 28 plants/row with 1x1 m distance between plants
and rows. Harvesting time during 70-80 days after plant, omitted two guard rows. Fresh yield
harvested on 36 rows (24 plants/row) using one plant as one basic unit. All 864 basic units were
collected for fresh weight/unit then used the results to arrange 24 plot sizes with 72 shape.
Mean, variance, Coefficient of variation: C.V. (% ) and regression béetween harvesting area and
C.V. with equation y = a)(b where y stands for the C.V. (%), X = plot size, a = constant, b =
Regression Coefficient. The result showed y = aX” where y= 71:43x """ | R”= 95.85% in 2020
and y = 67.52x ", R’= 95.82% in 2021. Compared two years data between 2020 and 2021
revealed that regression coefficient (b) for both equations were significantly different. In terms
of plot size, based on variation among same plot size with differ plot shape calculated with F-
test, showed that plots with two shapes using }(2 while plots with more than two shapes using
constant from differ curve harvesting areaand C.V. (%) with 0.5 slope between harvesting area
and C.V. (%). To sum up, the optimum plot size for harvesting area on roselle plot standard is

plot distance 1 m x row distance 1 m. on 18 m? harvesting area with rectangle shape plot.
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\Wefl 1,120 m519mT 91UIU 40 U073 9 Ay 28 AU TrEErNTEnINeny 1 Was sendiund 1 1uns fegy
71 1 finsquasneudas i Taleuasnuanstosiuidndagivnuaudiduwasimaneay
2. \{loeyAsu 3 Weu Nuienandn uwiazulasdestiuia— vesdunadsu (border) Auaz 0.2
! ' 14 13 a [ ' 1 . . I~ X A d' A <
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Ngafiausadaiminuandawazinluinsziiiiedamdususasuazauiniiuiag q du tiukande

NUARRRanunaanwlad kiazkUagosll 96 nilgEes JetminNanananLsasriiugey uaadu

31 Auade (Mean)

%:m

n

Mean =

I, x= Aweeyaumiinnszidguwaslunilgdesd i

N = IMUIUNUILLB8TULAASIUIANUNA

3.2 AnaukUsUsIU
. 2
Vanance(s )=

eV X = ARAYUINENNTZLRSULASEAYDILARLIUINNUN
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33 pduUseanaanuuUsUTIL (Coefficient of Variation: C.V. (%)) vadusiazauin

</ variance
CV.(%)=—""—X100
mean

3.4 WAnuduiussenisuiufemarAduUsEansANRsUTIU wiasuUasdeglugy

GENNb

Tne 11Us¥ANSANUWUSUSIY

[ '

y
X = fuiAune (Plot Size)
b = AmdNUsEANEURIIINTATU (Regression Coefficient)

3.5 MINAFDUANUIALDUAUYDY Variance (Homogeneity of Variance) @3l 2 dnwaue

3.5.1 NSMNISNAADUANULMIIDUNUYDY Variance 2 Useans
2 2
HO:C)'].=CT2

2 2
H,: O ?5C7é
2
S
F= N df = (nl—l , n2—1) (Gomez & Gomez, 1984)
S
2

4l 2. 2
gl S;7> 'S,
3.5.2 nsimsnaaeuAWdeuiuYes Variance 11091 2 UsywIng
2 2 2 2
H, : 0,=0,=0,=.=0,
I A
o O; (TJ. SN

,  2.303
Z =

k
flog MSE- M f log S’ |, df= k-1 (Gomez & Gomez, 1984)
¢ i=1
k

(s

MSE = ==L
n-1
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AN51991 1 ANENUSEENSAIULUTUTIU (% C.V.) AnUseanas % C.V. 91nauns (E (% C.V.) hagdnsiaiunisanadvadnandntinun sonstiiuunanuiiy

fa o v 1

\g (Ratio) vaawanantrunilvunawadsiig q i 91uu 4 wlas Aaudidouasimuinisineasuns Jandatins U 2563

o ' '

NuAuLneD nanAaTuNLUasT 1 nanAaTuNLUasT 2 NanAnTuNUAT 3 anAaTuNLUasT 4

(»9.4.) %C.V. E(%C.V.)  Ratio %C.V. E(%C.V.) Ratio %C.V. E(%C\.) Ratio %C.V. E(%C.V.) Ratio
0.05 22.38 1.70 15.20 1.18 2144 1.29 17.76 1.30

0.10 16.64 1.23 9.50 12.09 1.04 2.83 14.61 1.06 4.57 13.15 1.08 4.40
0.15 15.01 1.01 4.28 11.32 0.96 1.50 12.92 0.95 2.29 12.23 0.97 2.22
0.20 13.87 0.89 2.57 10.62 0.91 1.00 11.41 0.87 1.47 11.55 0.89 1.43
0.30 13.98 0.73 1.54 9.82 0.84 0.66 11.30 0.78 0.94 10.46 0.80 0.92
0.40 11.28 0.64 0.93 10.06 0.80 0.44 9.77 0.72 0.61 8.81 0.74 0.60
0.60 10.42 0.53 0.56 9.64 0.74 0.29 10.56 0.64 0.39 9.95 0.67 0.38
0.80 10.13 0.46 0.33 8.81 0.70 0.19 9.23 0.59 0.25 8.13 0.62 0.25
1.20 6.01 0.38 0.20 9.90 0.65 0.13 6.69 0.53 0.16 7.07 0.55 0.16
1.60 4.15 0.33 0.12 8.09 0.62 0.08 9.44 0.49 0.10 8.54 0.51 0.10
2.40 3.09 0.27 0.07 5.62 0.58 0.06 5.36 0.43 0.07 a.77 0.46 0.07
auns y.= 647X §,= 820" §,= 8.09X "% §,= 757X

R? 90.80% 86.31% 89.34% 92.54%

*¥

F 8.73




AT5199 2 NAADUANULYINNUVBIFUUSLENTINTATU 4 wilad vasuIun U 2563

Data file : GOTU63
Title :

Function : REGR

Data case no. 1 to 44
REGRESSION

X-variable 1 area
Y-variable 2 cv

Group variables 3

From To DF X-BAR Y-BAR VAR. X VAR.y
1 11 9 -0.40 1.00 0.28 0.07
12 22 9 -0.40 0.99 0.28 0.01
23 33 9 -0.40 1.02 0.28 0.03
34 44 9 -0.40 0.99 0.28 0.02
Total 42 -0.40 1.00 0.26 0.03
Within Gr 39 0.28 0.03
Between Gr 2 0.00 0.00
From To DF a b s.b t
1 11 9 -0.9393 0.8111 -0.4716 ©.0574 -8.2159
12 22 9 -0.9018 0.9188 -0.1852 0.0296 -6.2607
23 33 9 -0.9275 0.9077 -0.2819 0.0379 -7.4447
34 44 9 -0.9370 0.8791 -0.2683 0.0333 -8.0439
Total 42 .-0.8792 0.8792 -0.3018 ©.0252-11.9561
Within 39 -0.8816 -0.3018 0.0259-11.6634
Between 2 0.0000 0.0000 0.0000 0.0000
TEST FOR DIFFERENCES BETWEEN LEVEL REGRESSIONS
ANALYSTIS F VARIANCE TABL
Degrees of Sum of Mean F
Source Freedom Squares Square  Value
Differences 6 0.130 0.022 4.62
Differences in level 3 0.007 0.002 0.32
Error 39 0.291 0.007
Differences in angle 3 0.122 0.041 8.73
Error 36 0.168 0.005

30
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25.00 .
m ulasin 2
® wlasii 3
20.00 ,
A wlasi g
3
< 1500 .
> Yo = 1.57x
|} -0.28
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AN51991 3 AELUTEANSANULUTUTIU (% C.V.) AUseunad % C.V. 3naunis (F (% C.V.) hardnsidiun1sanaduadnanantiun san1siiiuuInnuiiiu

\g7 (Ratio) vaawananTrunfidivwauuadsng 9 fu 31w 4 uuas Neudideuazimuinsinunsuns Sminuns U 2564

NuTiFuien nanAaTuNLUasT 1 nandntaunLUasT 2 nanAaTuNLUasT 3 nandntaunLUasT 4

(ms.41.) %C.V. E(%CV. Ratio %C.V. E(%C.V.) Ratio %C.V. E(%C.V.) Ratio %C.V. E(%C.V.) Ratio
0.05 33.16 2.10 22.83 1.28 24.15 1.04 30.43 1.00

0.10 24.14 1.15 9.51 19.84 1.00 5.48 20.13 0.95 1.83 24.23 0.93 1.48
0.15 24.67 0.81 4.14 18.66 0.87 2.64 18.00 0.90 1.00 23.49 0.89 0.82
0.20 21.94 0.63 2.44 17.51 0.79 1.66 18.02 0.86 0.67 22.45 0.86 0.56
0.30 20.91 0.44 1.43 16.29 0.69 1.04 16.64 0.82 0.45 21.85 0.82 0.38
0.40 19.75 0.34 0.84 15.35 0.62 0.65 17.00 0.79 0.31 20.82 0.80 0.26
0.60 15.67 0.24 0.49 13.38 0.54 0.41 16.09 0.75 0.21 21.33 0.76 0.17
0.80 17.40 0.19 0.29 12.44 0.49 0.26 14.57 0.72 0.14 21.54 0.74 0.12
1.20 4.69 0.13 0.17 12.73 0.42 0.16 16.45 0.68 0.09 19.08 0.70 0.08
1.60 5.93 0.10 0.10 13.16 0.38 0.10 13.40 0.66 0.06 20.27 0.68 0.06
2.40 4.26 0.07 0.06 2.84 0.33 0.06 13.51 0.62 0.04 17.07 0.65 0.04
GHGRE y,=886X"" §,=9.87X" §,= 14917 y,= 1971

R? 80.39% 76.75% 88.81% 84.06%

*¥

F 8.64




A15199 4 NAADUANUYINNUVBIEUUSLANTINTATU 4 wlas vasuun U 2564

Data file : GOTU64
Title :

Function : REGR

Data case no. 1 to 44
REGRESSION

X-variable 1 area
Y-variable 2 cv

Group variables 3

33

From To DF X-BAR Y-BAR VAR. X VAR.y
1 11 9 -0.40 1.16 0.28 0.10
12 22 9 -0.40 1.13 0.28 0.06
23 33 9 -0.40 1.23 0.28 0.01
34 44 9 -0.40 1.34 0.28 0.00
Total 42 -0.40 1.21 0.26 0.05
Within Gr 39 0.28 0.04
Between Gr 2 0.00 0.09
From To DF r a b s.b t
1 11 9 -0.8935 0.9473 -0.5324 0.0892 -5.9703
12 22 9 -0.7600 0.9942 -0.3478 0.0992 -3.5081
23 33 9 -0.9399 1.12735 -0.1330 0.0161 -8.2550
34 44 9 -0.9202 1.2947 -0.1110 0.0157 -7.0544
Total 42 .-0.6725 1.1024 -0.2810 0.0477 -5.8886
Within 39 -0.7262 -0.2810 0.0426 -6.5974
Between 2 0.0000 0.0000 ©0.0000 0.0000
TEST FOR DIFFERENCES BETWEEN LEVEL REGRESSIONS
ANALYSTIS OF VARIANCE TABL
Degrees of Sum of Mean F
Source Freedom Squares Square  Value
Differences 6 0.607 0.101 7.95
Differences in level 3 0.277 0.092 4.57
Error 39 0.788 0.020
Differences in angle 3 0.330 0.110 8.64
Error 36 0.458 0.013
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10007 Re = 76.75%
_ -0.53
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nsneassil 2 nsinwinadansadAdieldduninsgiudmsunUamaasaneg
A197197 5 Andulszansnnunususiu (% CV.) museanal (% C.V.) 31naunis (B (% C.V.) Lagdnsaiun1sanaduadnananiia iU fen1siiiuuulaiug

Wfiuiien (Ratio) voswandnnelvnuniawiaulamig o du §1uiu 4 wlas Agudideinumsanadesdnd U 2563

[

Nuiiviuiien NarAnng YA 1 NaHAANE LA 2 KanAnng YA 3 Nandnng v uUa 4

(M9.4.) %C.V. E(%C.V.) Ratio %C.V. E(%C.V.) Ratio %C.V. E(%C.V.) Ratio %C.V. E(%C.V.) Ratio
0.25 41.24 37.56 22.48 24.16 25.49 38.21 24.98 30.12

0.50 35.17 35.28 9.13 17.07 17.25 27.64 20.80 26.17 48.17 21.17 23.85 25.08

0.75 33.37 34.01 5.08 13.66 14.17 12.34 20.10 20.97 20.79 19.32 20.81 12.18

1.00 32.49 33.14 3.50 12.92 12.32 7.39 17.92 17.92 12.20 18.09 18.88 7.68

1.50 31.61 31.94 2.39 12.07 10.12 4.41 18.03 14.36 7.12 17.34 16.47 4.82

2.00 29.90 31.12 1.64 8.51 8.80 2.64 15.88 12.27 4.18 17.37 14.95 3.04

3.00 27.25 30.00 1.29 7.00 1.22 1.93 14.73 9.83 3.02 16.47 13.05 2.29

4.00 27.94 29.23 0.77 7.46 6.28 0.94 15.01 8.40 1.43 15.59 11.84 1.20

6.00 28.10 28.18 0.53 3.85 5.16 0.56 7.09 6.74 0.83 15.47 10.33 0.76

8.00 29.42 27.45 0.36 5.00 4.48 0.34 10.59 5.76 0.49 13.13 9.38 0.48

12.00 28.49 26.46 0.25 3.57 3.68 0.20 1.08 4.61 0.29 2.93 8.18 0.30
AunI3 y,=33.1ax"" y,=1232x"% §,=17.92X "% y,= 18.89x "

R’ 80.97% 97.39% 72.86% 70.40%

= 4.32%




M99 6 VAFDUANNLINAUTBIFUUTEEYSIINTATU 4 uias Ve 1y U 2563

Data fi
Title :

Functio
Data ca

REGRESS
X-varia
Y-varia
Group v

le : wghwwd 63

Total
Withi
Betwe

0.0157
0.0358
0.1582
0.1077

-5.7579
-13.5843
-3.4530
-3.1258

Total
Withi
Betwe

n : REGR
se no. 1 to 44
ION
ble 1 area
ble 2 cv
ariables 3
To DF X-BAR Y-BAR
11 9 0.30 1.49
22 9 0.30 0.95
33 9 0.30 1.09
44 9 0.30 1.18
42 0.30 1.18
n Gr 39
en Gr 2
To DF r a
11 9 -0.8868 1.5203 -0
22 9 -0.9765 1.0905 -0
33 9 -0.7549 1.2534 -0
44 9 -0.7215 1.2761 -0
42 -0.5703 1.2851 -0
n 39 -0.7299 -0.
en 2 0.0000 0.

TEST FOR DIFFERENCES BETWEEN LEVEL REGRESSIONS
VARIANCE

ANALYSTIS OF

Sum of
Squares

Mean
Square

TABL

Degrees of
Source Freedom
Differences 6
Differences in level 3
Error 39
Differences in angle 3

Error 36

36
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nLEAIAINEURUS ST UL AULNYD

warduuszansauulsusiuvasugmiu U 2563
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U 2563

37



38

A19199 7 AduUIEANSALLUTUTIU (% C.V.) AUszanu (% C.V.) 21nauns (E (% C.V.) LagdnInadiunsanasuainandnneg 11U sion1siiuuulanug

Wfiufie (Ratio) veswandangi vundvuawdasing q fu $1uiu 4 uwas figu

fa o

YIVYLNWR TN INLYY

=

Tl U 2564

Nuduien NanAgULUasT 1 NanAAVgIULUaT 2 NaNARVEIULUAT 3 HanAavigvuLUa 4

(M3.30.) %C.\V. E(%C.V.)  Ratio %C.V. E(%C.V.)  Ratio %C.V. E(%C.V.) Ratio %C.V. E(%C.V.)  Ratio
025  44.10 36.31 38.52 33.55 35.63 32.32 34.10 43.12

050  35.60 33.05 13.05 24.07 2549  32.26 24.13 2557  26.99 25.82 2591  68.82

0.75 3073 31.28  7.08 21.21 2170 15.14 20.76 2230  13.09 19.26 19.23  26.70

1.00 2677 3008  4.79 20.00 1936  9.36 18,13 2023 826 16.14 1557  14.66

150  24.81 2847 322 15.49 1648  5.75 16.72 17.64  5.18 10.49 1156  8.02

200  24.10 2738 218 14.31 1471 " 356 16.28 1601 327 11.55 936  4.40

3.00 2445 2591 1.70 11.06 1252~  2.64 15.78 13.96  2.46 7.03 695  3.08

4.00  23.80 2492 0.99 11.66 11.17. 135 15.51 1267 129 8.82 562 132

6.00  24.41 2358 0.67 9.06 951  0.83 9.12 11.04 081 4.90 4.17  0.72

800  21.10 22.68  0.45 7.79 849  0.51 12.79 10.02  0.51 3.63 338 0.40

1200  28.18 2147 0.30 8.95 723 032 7.16 874 032 1.37 251 0.22
auns y,=30.08X " §,=19.36X " §,=2023X """ §,=1557x""

R’ 66.77% 96.71% 92.29% 96.08%
F 27.00%




A19199 8 MAFRUANLIINAUYEIELUTEEYSIINTATY 4 wlas e mau U 2564

Data fi
Title :

Functio
Data ca

REGRESS
X-varia
Y-varia
Group v

le : wghwnu 64

Total
Withi
Betwe

0.0367
0.0276
0.0412
0.0733

-3.7035
-14.3536
-8.2036
-10.0259

Total
Withi
Betwe

n : REGR
se no. 1 to 44
ION
ble 1 area
ble 2 cv
ariables 3
To DF X-BAR Y-BAR
11 9 0.30 1.44
22 9 0.30 1.17
33 9 0.30 1.20
44 9 0.30 0.97
42 0.30 1.20
n Gr 39
en Gr 2
To DF r a
11 9 -0.7770 1.4783 -0
22 9 -0.9788 1.2869 -0
33 9 -0.9392 1.3060 -0
44 9 -0.9580 1.1923 -0
42 -0.6923 1.3159 -0
n 39 -0.8402 -0.
en 2 0.0000 0.

TEST FOR DIFFERENCES BETWEEN LEVEL REGRESSIONS
VARIANCE

ANALYSTIS OF

Sum of
Squares

Mean
Square

TABL

Degrees of
Source Freedom
Differences 6
Differences in level 3
Error 39
Differences in angle 3

Error 36

39
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a1
AARWIN
Ta5am339ed 2 nsfnvinalevsadfiielfdunasgiudmivulameassiivayulnsldnen

M1519% 9 VUALAEFUTLUAmAReY ARy ANNLUTUTIU YeeUTLUAmAaRINTEIREULAY T 2563

AugITe a8
WAKUAINAADY sUTauUas . AAY
v ALRAEY F v’ | CVi%)
(M13719L40%) (19 x 8711) wususau

1 1x1 287.73 45,460.00 74.10

2 1x2 575.47 112,303.84 | 1.12"™ 58.23

2x1 100,078.33 54.97

3 1x3 863.16 205,943.83 | 1.27 52.58

3x1 161,956.68 47.11

4 1x4 1,150.94 299,305.41 260.39" 47.53

2X2 1,792,702.99 91.71

4x1 270,411.13 45.18

6 1x6 1,726.41 530,991.56 2.55™ 42.21

2X3 522,900.01 41.89

3%x2 464,483.22 39.30

6x1 420,270.72 37.55

8 1x8 2,301.88 743,186.50 53.54" 37.45

2x4 823,130.28 39.04

ax2 2,544 24587 65.61

9 3%3 2,589.61 955,782.98 | 1.13™ 37.75

9x1 842,929.03 35.45




a2

M19199 9 VUIALAEFUTILUAmMARRY ARy ANUKUTUTIU Y8esUTIMUAmAaRINTEIREULAY U 2563

fa v A

AugIdefiveIuliessne (ve)

WAKUAINAADY sUTauUas . AAY
. ARGy F v’ | Q%)
(M13719LUN%) (119 x 817) wuUsusau

12 1x12 3,452.82 1,357,909.82 295.61" 33.75
2x6 1,457,104.24 34.96

3x4 1,479,319.85 35.23

4x3 1,5693,575.38 36.56

6x2 1,306,639.21 33.12

12x1 1,278,465.50 32.75

16 2x8 4,603.76 2,072,847.61 | 1.23™ 31.27
ax4 2,557,478.67 34.74

18 3x6 5,179.23 2,779,786.02 4.32" 32.19
6X3 2,693,702.50 31.69

9x2 2,476,912.10 30.39

18x1 1,591,547.76 24.36

24 1x24 6,905.64 3,433,630.92 146.27 26.83
2%12 3,750,922.92 28.05

3x8 4,092,156.17 29.29

4x6 5,060,151.90 32.57

6x4 4,254,192.81 29.87

12x2 3,750,922.92 28.05

27 9x3 7,768.84 5,381,335.10 29.86
32 4x8 9,207.52 7,437,946.51 29.62




a3

M15199 9 UIALAEFUTILUAmMARRY ARy ANUKUTUTIU Y8esUTMUAmAaRINTEIREuLAY U 2563

fa v A

AugIdefiveIuliessne (ve)

WAKUAINAADY sUTauUaq . AAY
. ARGy F v’ | Q%)
(M157984913) (19 x 8711) wUsusau

36 3x12 10,358.46 7,217,410.47 112.03 25914
6x6 8,887,581.81 28.78

x4 8,358,344.21 27.96

12x3 9,101,384.69 29.12

18x2 4,410,807.69 20.28

36x1 1,863,858.55 13.18

48 2x24 13,811.28 9,486,578.30 0.87™ 22.30
4x12 13,440,140.77 26.54

6x8 12,672,171.20 25.77

12x4 14,772,268.33 27.83

72 3x24 20,716.92 17,152,676.96 54.13" 19.99
6x12 24,011,651.79 23.65

9%8 25,009,844.55 24.14

12x6 33,095,817.49 21.77

18x4 15,672,642.90 19.11

36x2 5,065,757.78 10.86

96 ax24 27,622.55 36,509,253.22 | 1.39™ 21.87
12x8 50,840,369.45 25.81

108 9x12 31,075.37 47,117,655.66 3.65™ 22.09
18x6 35,448,077.01 19.16

36X3 10,142,733.13 10.25
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M15199 9 UIALAEFUTILUAmMARRY ARy ANUKUTUTIU Y8esUTMUAmAaRINTEIREuLAY U 2563

fa v A

AugIdefiveIuliessne (ve)

WAKUAINAADY sUsemUag , AAY
‘",, ALaaY F v’ | CV%)

(M13719LUNY) (N219 x 817) wususau
144 6x24 41,433.83 67,679,950.56 3.56™ 19.86
12x12 96,917,847.12 23.76
18x8 61,540,506.45 18.93
36x4 15,410,665.60 9.47
216 I9x24 62,150.75 | 152,054,096.22 1.03"™ 19.84
18x12 134,185,758.25 18.64
36x6 44,174,739.80 10.69
288 12x24 82,867.66 | 303,969,939.10 | 3.98™ 21.04
36x8 76,301,494.73 10.54
432 18x24 124,301.49.| 656,439,783.17 | 4.65™ 20.61
36x12 141,030,638.15 9.55

864 36x24 248,602.98
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A1519% 10 BuaLUaimaad a1 E(C.V(%)) wazasnsndiunmsiuasunlas U 2563

AR 318910 W?LﬂﬁiuLLjﬂsE(CM_ (%))i - E(CM_(%) )i+1

YUNALUAINAABY E(C.V.(%)) . .
(H1579035) PIALLARINAAET | - AU IALIAITNAREIT i+1
1 71.4280 -
2 59.1546 12.2734
3 529775 6.1771
il 48.9901 3.9874
6 43.8744 2.5578
8 40.5721 1.6511
9 39.2929 1:.2792
12 36.3355 0.9858
16 33.6007 0.6837
18 32.5413 0.5297
24 30.0920 0.4082
27 29.1432 0.3163
32 27.8271 0.2632
36 26.9497 0.2193
48 249213 0.1690
72 22.3190 0.1084
96 20.6391 0.0700
108 19.9884 0.0542
144 18.4839 0.0418
216 16.5538 0.0268
288 15.3078 0.0173
432 13.7094 0.0111

864
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M19197 11 YeuarIUsIulameass Aledy ANuLUsUTIN vessUsiUamaaenssllgulag U

fa o A

a

2564 AUINYNVAIULTENTINY

uaklameass | sUsenUag ;
°, Aady | ARNNWUIUTIY F 7’ | CV%)
(M1519L4m5) (119 x 817)

1 1x1 763.65 274,920.84 68.66
2 1x2 1,527.31 592,907.03 1.62° 50.42
2x1 958,051.36 64.09

3 1x3 2,260.35 1,109,457.52 1.57 46.60
3x1 1,745,043.10 57.47

4 1x4 3,054.62 1,584,547.70 228.48" 41.21
2x2 11,538,051.31 87.18

4x1 2,841,674.84 55.19

6 1x6 4,581.93 2,983,920.48 10.49™ 37.70
2X3 4,243,480.72 44.96

3x2 4,131,318.41 44.24

6x1 5,137,362.13 49.47

8 1x8 6,109.24 5,001,840.97 45.42" 36.61
2x4 5,788,629.64 39.23

ax2 15,923,829.82 62.08

9 3x3 6,872.89 8,502,903.45 1.03™ 42.43
9x1 8,737,050.34 43.01

12 1x12 9,163.85 10,082,328.52 297.29" 34.65
2x6 11,295,354.91 36.68

3x4 11,913,766.28 37.67

4x3 14,568,150.86 41.65

6X2 13,385,293.04 39.79

12x1 12,162,520.50 38.06
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M15199 11 YWaKarIUTIMUamaans Aledy ANULUTUTIY 1893U1UUaImAaeInsEllguLas U

fa o A

a

2564 AUSITENYEIULTEI31Y (D)

uaklameass | sUsenUag ;
°, Aady | ARNNWUIUTIY F 7’ | CV%)
(M1519L4m5) (119 x 817)

16 2x8 12,218.47 19,014,959.79 1.05™ 35.69
ax4 19,896,201.06 36.51

18 3x6 13,745.78 23,636,108.96 0.91™ 35.37
6x3 28,425,788.64 38.79

%2 21,780,808.95 33.95

18x1 25,574,267.64 36.79

24 1x24 18,327.71 35,172,414.73 144.84 32.36
2x12 39,254,882.39 34.19

3x8 39,148,225.65 34.14

4x6 39,5627,683.92 34.30

6x4 40,167,632.18 34.58

12x2 39,254,882.39 34.19

27 9x3 20,618.67 54,864,111.19 35.92
32 4x8 24,436.94 67,370,005.22 33.59
36 3x12 27,491.56 84,457,021.01 104.60° 33.43
6x6 84,079,438.77 33.35

x4 80,066,992.41 31.80

12x3 81,413,645.64 32.82

18x2 74,317,223.25 31.36

36x1 25,480,474.99 18.36

48 2x24 36,655.42 141,009,091.51 0.16™ 32.40
4x12 147,513,623.39 33.13

6x8 140,488,985.60 32.34

12x4 122,362,918.60 30.18
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M19197 11 YeuarIUsIulameass Aledy ANuLUsUTIN vessUsiUamaaenssllgulag U

fa o A

a

2564 AUSITENYEIULTEI31Y (D)

uaklameass | sUsenUag ;
°, Aady | ARNNWUIUTIY F 7’ | CV%)
(M1519L4m5) (119 x 817)

72 3x24 54,983.13 313,952,354.32 60.92" 32.23
6x12 325,564,124.10 32.82
9x8 289,844,532.55 30.96
12x6 271,804,089.28 29.98
18x4 268,580,350.69 29.81
36x2 24,873,844.10 9.07
96 4x24 73,310.83 568,938,482.69 1.18™ 32.54
12x8 482,714,134.19 29.97
108 9x12 82,474.69 670,558,554.92 5.06™ 31.40
18x6 612,942,434.85 30.02
36x3 114,011,460.35 12.95
144 6x24 109,966.25 1,271,762,476.48 9.01™ 32.43
12x12 1,123,860,135.28 30.49
18x8 1,136,116,294.88 30.65
36x4 58,417,044.08 6.95
216 9x24 164,949.38 | 2,883,847,298.23 6.59° 32.56
18x12 2,779,028,488.06 31.96
36x6 69,961,932.73 5.07
288 12x24 219,932.50 5,377,975,373.25 41.07 33.34
36x8 130,951,723.00 5.20
432 18x24 329,898.75 | 15,601,286,403.13 | 126.76™ 37.86
36x12 123,080,205.13 3.36

864 36x24 659,797.50




A15199 12 suanaimaasd A E(C.V(%)) wazasnsndiunsiuasundas U 2564

50

dhmdaunisilae =.J.LL=JE€E(C_V_ ('%E-) )i - E(C.V_('%E-) )i+1

YUNALUAINAABY E(C.V.(%)) . .
(P1579015) 1ALAINAART | - IWIALURITAREIN i+1
1 67.5180 -
2 58.6151 8.9029
3 53.9619 4.6532
4 50.8861 3.0757
6 46.8465 2.0198
8 44.1763 1.3351
9 43,1275 1.0488
12 40.6693 0.8194
16 38.3512 0.5795
18 37.4407 0.4553
24 35.3066 0.3557
27 34.4684 0.2794
32 33.2942 0.2348
36 32.5038 0.1976
48 30.6511 0.1544
72 28.2178 0.1014
96 26.6095 0.0670
108 259777 0.0526
144 24.4970 0.0411
216 22.5523 0.0270
288 21.2669 0.0179
432 19.5786 0.0117

864
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AN519% 13 NaaauANUvINAuYesduUsEaNSSInsatu 2 U @ 2563 - 2564)

Data file : nsufouuns
Title :

Function : REGR
Data case no. 1 to 44

REGRESSION
X-variable 1 area
Y-variable 2 cv
Group variables 3

0.0127-21.4925
0.0095-21.3995

From To DF X-BAR
1 22 20 1.39
23 44 20 1.39
Total 42 1.39
Within Gr 41
Between Gr 0
From To DF r
1 22 20 -0.9790
23 44 20 -0.9789
Total 42 -0.9490
Within 41 -0.9689
Between 0 0.0000

Y-BAR VAR.
1.48 0
1.55 0
1.51 0.

0.

0.

a b
1.8538 -0.2722
1.8294 -0.2036
1.8416 -0.2379
-0.2379

0.0000

0.0122-19.5114
0.0095-25.0907
0.0000 ©0.0000

TEST FOR DIFFERENCES BETWEEN LEVEL REGRESSIONS

VARIANCE

Sum of
quares

Mean F
Square  Value

TABLE

ANALYSTIS OF
Degrees of

Source Freedom S
Differences 2
Differences in level 1
Error 41
Differences in angle 1
Error 40
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