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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, two 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 = ax” 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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Abstract

Statistical techniques for standard plot size of gotu kola had been studied at Phare
Agricultural Research and Development Center from 2020 to 2021. Four experimental plots with
raised grooves were designed for gotu kola. The four-uniformity trial plot was 0.5x10 m? in
width and length size and spacing between plots was 0.5 meters respectively. The gotu kola
was grown as uniformity trial continuous on large — scale area of 40 m% Gotu kola were
harvested at three months after planted. At the harvesting time, two basic units at both ends as
border rows of each plot were discarded and not included for analysis. Five rows were counted
as one basic, collected one plant from each plot. The tested plant had 96 basic units for
harvesting. Fresh weight of each basic unit were collected and designed to 11 plot sizes. Mean,
variance, coefficient of variation; C.V. (%) and regression between harvesting area and C.V. (%)
were calculated in terms of y = aXbequation; where y = CV. (%) of X = harvesting area, a =

constant, b =regression coefficient. Graphs were plotted using the equation data. The equation

3

showed y= 647X R*= 88.28% and y=8.86X """ R® =80.39%in 2020 and 2021, respectively.
Considered the turning cure of graph between harvesting area and C.V. (%) once constant and
cogitated along with changing rate at 0.5 between harvesting area and C.V. (%) as the standard
plot size of gotu kola. The results from both years reveals that the optimum plot size for
harvesting area on gotu kola experiment was 0.10 x 0.10 m. Summary, the total harvesting area

of gotu kola should be at less 0.6 m? ,collecting five rows with 12 plants/row.
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[ 1 ! & A e A [ N a £ ~ b A
warmanNduiussendteiuiiufgatuadlssansanuwlsuslugduuvaunis y = aX Wl

©

o

y = AmduUsyansanuulsusiu (CV.(%)) X = WuiliAiuiien (Plot Size) a = AR b = ArdUUSLEND
= 7 . . . ' v v I N b o v Y
Yp93:NTaTU  (Regression Coefficient) Wu3In mmamwuﬁagiugﬂ v =aX U 2563 laaun1sivniu

G =1232x " R’=97.39% d1ud 2564 l@aun1siinfu ¥ = 19.36X " R’= 96.71% a1ntui

[y 1o a

aunsiileunsi Ra1sanantdralasulasvaddunsinseninaiuiiduiiefuadulszansainy

[ '
v A ]

wsususuiAAs uagiansanmudiudnsinisidgunlasussunn 0.5 S INUALAULALITUAN
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duuszansmuuusynuduninsgruslaniuiieiiwuizandmsvulaimaasngminu e 2 U
WU YuIRuAnUngI i zand s ung iy AlszezUgnasninesiu 0.25 Wns 3RI19407

0.25 wns funuinenlidesndn 8 msauns (Au 4 wad 9 ag 32 @)

Abstract

An optimum plot size and shape of Stevia experimental plot had been studied at
Chiang Mai Royal Agricultural Research Center in 2020. Four experimental plots with raised
grooves were designed for Stevia. The four-uniformity trial plot was 1X25 m? in width and
length size and spacing between plot was 0.5 meters respectively. The Stevia was grown as
uniformity space between a sprout was 0.25X0.25 meters. At the harvesting stage, two basic
units at both end as border rows of each plot were discarded and not included for analysis. The
basic unit was 1X0.25 m? in width and length size. Each basic unit divided into 4 rows, with 1
plant in each plot of all tested plant had 96 basic units for harvesting. The data were used to
arranged for plot size (11 size). Yield data 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 equation were y = ax” The calculation result of the year 2020 was,

§ =1232X"Y R*= 97.39% The year 2021 was, ¥ = 19.36X " R’= 96.71% .The result revealed
that, the standard optimum plot sizes for agricultural research of Stevia were not less than 8 m?

for harvested area space with 0.25 x 0.25 m. (4 rows/row, 32 plant)

NI

£ [ o4 Ao o Vo Y I 1 ! £ =
%QJ}'WM'J']L!L‘IJ‘LJWSU‘Vlﬂ']ﬁﬂl@ﬁUﬂ'ﬂﬂJﬁuFL"ﬂﬁ]Wﬂ%}liﬂ?jeﬂﬂqwLTJUEJEJ'N@J']ﬂ memus[,wuamiyﬂmmm

v @

{ 9°J = | 1 & P [ Y a (% A o =y v A
AIUKINUUINNIIUINIDAT 10 — 15 111 LLG]LUUWJWNVQWUWIMﬂQIWLﬂﬂwaQQWU hLASNENAYNABDANIFANAY

'
=

laanugnuffiaedn adileles (Stevioside) tuduarsulimauminuuinniniiniada 200 - 300

Ly v

w1 Jagtungwanuladnisiiluldlusugaamnssusing 9 ag1augu 1nsesny erayulng wasau

q o

ANSNNG

(Y

nauIdBuarIATIEInEdfnuIdenuaslaiinsfnyimuuauag gUT g auve iR N

o a A 1

Uraudy laud nssiley Surss nszReulis vluty wuasnsn Nlunaantud 2557 - 2558 wagle

=

nsanwmelianisadadieldiduninsgiudmsuwlameassiiain  aeldyalasinisidauasiaun
fiwdn Tnodunismeassfisinuisede loun uz@owme ezt wazdiilnenn wazldnanisvnasuads
Auuda 1wl 2560 - 2561 ladnfiunis@nwimatianadfiieldiluuinsgrudmiuulamaans

v ¥ a a | v ] A vy 1w =% o v & Av v a a
NﬂuQQULLaSLN@ﬂ LW]EN?J']@?J@%I@?J@QW‘UNﬂE]ﬂ‘U']QWGU IWLLﬂ NYININU FIN1AALUUNADINITVDIUNIVINTN
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fuideiifeitesedieiaiiies 1y MTIdeRmuImMuanssy USuugeiug waznistesiumdndngiveg
15A kuad Fenulenuniinan e lule wu nsun1s91 nsurtsuluy ATUALESUNISINYAT 819158

w1 Ing1de Bandndnwr dnivanisuazidnide Jsdndusesduiunsielilddoyaniludsslovi

lnglanzegadelayanmumaianisailun1sufinenuide

s 08U3sN1578

- gunsal

wugve i anesulaviy
- gunsaflihin

- Ugaan

- Jeipdl

- anstesiumdnlsakasiua

- teuuag

[y

- Jagaivuiulsslsaseu

- F/UJUANTMAGLY

1. Ugnuegfmanuiuy Uniformity Trial @onasugniigeiiauaziugiieatuinseduduiulng
desmmgmuduiiviidnuugnisugnenudas luudasees Susdountasgesnt 1 was o 25
wnT S1ua 4 uwastes ussezsswinawdasten 0.5 wns saifedl 150 msuns wiazulasdey
Ugnueiusregsenineunn 0.25 wes seviedu 025 wes quadiwiudas i Tadowaswu
anstosiumdndagiamuanudnfusazimnyay

2. \ileengasu 3 1y IAUAINANER uiazuasgesiuia - eiduuad3u (borden) fuag 0.2
was vihegeuning 0.5 was 81 0.1 wns ivkadmduniseges (basic unit) e Aufividesfidn
ﬁqmﬁmmm%ﬁmﬂﬂmawamLLazﬁﬂU%miwﬁLﬁa%’ﬂL“f]ugﬂi'mt,azﬁuumﬁuﬁ@m 9 iy LAuKanEe
HnuaRnsetunaoauUas udavuUasdessl 96 miedey Fulminnandnaauiazmieges wdadu
PUIRLUaWAABA (plot size) 619 9 Auld 11 aun

3. MTWATIENANNEDR TR EDR fatl

31 Auady (X)

n

>x

Mean = ——
n

lgf x = Aweeyauwtnue wulumiiegesd i

N = IMUIUNUILLD8TULAAZIUIANUNA
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3.2 ANANULUTUTIU

Variance(s2 ) =

(% 1%

e X = ANRASUIMTNAYIMILUDILARSUUIANUN

3.3 AFUUSEENSANULUSUIIU (Coefficient of Variation: C.V. (%)) U044e1azUUe

</ variance
CV.(%)=——"—X100
mean

3.4 WAnuduRussenisuiufgmasAmduUsEaNSANWYsUTIU wiasuUasdeglugy

qUN13
~ b
y = aX
Tned y = Adulszansnnuuususiu
X = fuiAunes (Plot Size)
a = ARSI

b = AduUszaNSUesIinTaTU (Regression Coefficient)

3.5 NMINARDUALTUVBIANNTT 4 LdU (Homogeneity of Regression Coefficients)
amagmmaﬂmimaaummﬁu maaﬁuaummmaa 4 Lé/u
B, =B, =B, =B,
H B #B, %]

THadfvnaou F 9 df (1, 2) fiszdutvddny .05

:I:D—(EZ /C)—B]/(k—1)

,i=1,..k (Gomez & Gomez, 1984)

F k
B/ (Zni —Zk)
Tnedi Aizzy2 —@ Ji=1,.k
> x
BziAi

C=Z><f +Zx§ +...+Z><i



17

D:ny + Zyi + ..+ Zyi
E:ley1 + szyz +..+ Zxkyk
k = 97U9UaNNT

n.= uIuTeYa (paired observations) luusiazauns

4. MsagunanIsAny
4.1 fA13uINMIINAaaUANNITuYeImdNUsEANSSInTatuie 4 aunisluniaslndnw
! 1 [y aa v a & A= a d' . . 1 a
MINNUTIANATUNNEDR zAnduruiafiuiiiuiiedlvaga (Optimum Plot Size) a1n%iaUdey
Iwandunsmsenitsiuiinuineafiuadudszansanusususiusuiiaing waziiansanaivgiv
dnsnisiUasundasuszana 0.5 seninaseniniiuiiuiferfuaidudssdnseuudsusiu lneden
dunsmileranisinendivweiiuiilvggaly 4 aunsduwiesgrundasiuienmanzandmsuudas

NAADINANININY WABINNUITILANANAUNNEDR FuadeaduUsyandauuwususiung 4 1du Tuus

g A v “ b a = A o a g A a a
agAUIANUALEIMIENNISIUIY ¥ = aX igEuMIsiiied iefRduruIaiuilAungI vz aun
duns vl asedutraldsulaaraadunsnseningfuAinunefuAduUsEansanuLUsUTIuEy
AR LariansanmuaiudnsNsasullasusyunnd 0.5 sEUINUAULAEIAUAIANUSEANS

I3 & o a ° ) v
ANHNLUIUTILTUNNAIFIULUALA VNG INANNZAUF NI VRUAIAa I 19U
4.2 winwan1sanwis 2 U leinaldluiirmaseaduiauiseagurnavuiniiuiiniasunnsgiu

winzau (Optimum Plot Size) waltlun1sUszifiunanandmsuanuideng1miu

L=
- NIUUNINYDYA

- duinNeNARUQYTUER/MUIYE B
- 52822210 LHUNT5IAY ¢ 1 A.A. 2562 — 30 N.9. 2564

- 401UNNINISNNABY

NAUITHLALIATILVNADANUIINYAT NBINUIIULALIVINTT

=

AudITeinunsvatadedinl anduideivaiuy
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NAaN1539uazN158AUsuHa

Udoyanandniliudaziuasnianeginanieada lngnsdiimdnuandnanns 96 wiae
gog undmduruiafiuiiang 9 duld 11 v luudazauinfiviuniAlade (Mean) AR
wUsUsIu (Variance) wagAduuszdnsminuulsusiu (Coefficient of Variation : C.V.(%)) Wag

ANUAURUS TEUIINUTAULABIAUANFUUTEANSAUWUTUTIN NANISANEINUINENNITAMUFUNUS

1 dy QA' a" [ 1 [ a Q‘ I ~ b o
sEnIeiuiiufes (X) Auaidudszdnsaauudsusiu () aglugl v =aX wazAiudrnien

A
duuszAnsvesinimun (R) vewandava vy Tuudasfinwms 4 wlas U 2563 lanadsil (U7 3)
i ~ -0.09 2
wUaafl 1 aums y = 33.14X R™ = 80.97%
A ~ -049 2
wlaan 2 aun1s y,=1232X " R = 97.39%
a N -055 2
wlaan 3 aun1s y,= 17.92X 7 R™= 72.86%
a ~ -0.34 2
wlaan 4 aun1s y,= 18.89X ~ R =70.40%
NNTNAABUWINTUYBIAFLNUSEANTTINTAtU0INT 4 wlas NuhliauuanA1aiunIeana
(m15797 6) isllazidenulasiivumediuinuidesnlugign Ay sweiuinuifemanzaud iy
WU fuiiiuinealddesnin 8 mMauns (AU 4 ual 9 ag 32 du) (5199 5)
= =% o a 5 A4 A o 2PN =i 1o o a
U 2564 Feandunisneaesdiiieduduna wagliinaiuiionss wiug lasanduns
wuRediul 2563 wandnne i Tuwdasfinuans 4 uwlas U 2564 lanadsil (U7 4)
i ~ -0.14 2
wUasil 1 aunns y,=30.08X R = 66.77%
a ~ -0.40 2
wlasn 2 aun1s y,=19.36X " R = 96.71%
a " -0.34 2
wlaan 3 aung y,= 20.23X 7 R = 92.29%
- . -0.74 2
wlaan 4 aun1s y,= 1557X " R = 96.08%
NATNAFRUWINNUYDIAFUUTEANSTINTatuvaie 4 wlad nudANULANA1AUN9aas
(15797 8) visllazidenudasiivueiuinuiiednlngfian sy vueiuinuifemanzaud iy
wgivu uiiuiesliddesndt 8 asiauns (AU 4 wad 9 az 32 fw) (597 3, JU7 2)
Ingagunanismaasis 2 U linagenndesiu de nsiiurandangminuiniinisugnuuuen
WUaRTZEEIEMI0T 0.25 WIAT SEWINNAU 0.25 RS uaiuiiuneimunzaudmsung v

Aunnunealiddosnin 8 ms19mAs (AU 4 Uad 9 ag 32 fiw) (151991 7)

ayunan1sIdeuazdaiauauuy

& A= c{' A ° U ¥ X Az a [ ! <
VUMW UNEAULNYINENRUITAUFTAITUNYININUY Wu‘I/ILﬂULﬂEJ’JVLQJUE]EJﬂ’N 8 M1919URT (AU 4 L 9

ay 32 §u)
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unaguuasdalauaiue

1. UgnTunuuuenuiasiifissezugnssningsiu 0.1 Wns 55ninewnd 0.1 Wng Yuiaiiufiiy
a = o v v & A= a 1Y ! 3 v
WNeungaudmsuiaun fuiinunellddesndt 0.6 m1510uns (AU 5 Ua3 9 ag 12 fw)

2. Ygnuamnusuuenulaiiilssesseninamas 0.25 WA 583196 0.25 WS Yuafiuniy

WNenMmngaudmsungmiu fuiliiuifealddesnd 8 msiauns (AU 4 waa 9 ag 32 fu)
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o

NF1ITELATIATILIN AT ANUITUNGYAT NOINUIIUKALTIYINIT NTNIVINITNEAT. 2558, ATIANIS
adAtunsUURNWITENYAS. YuUNEANTAINTSINYATIATUSEMNALMY 170 8N d: w3, 50
Wi

Gomez and Gomez. 1984. Statistical Procedures for Agricultural Research. John Wiley & Sons,

Inc.: Canada. 680 p.
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AMARNUIN N

nsneassi 1 nsAinwmaiiansadfdieldduninsgiudmsuudamaassdaiun

s
a a

AN51991 1 ANENUSEENSANULUTUTIU (% C.V.) AnUseanas % C.V. 91nauns (E (% C.V.) hagdnsidiunisanadviadnandntinun son1stiiuyunanuiiy

fa o % 1

\g (Ratio) voawananTrunidvuawdadsig q A 913w 4 wuas Aaudideuasimuinisineasung Jandauns U 2563

o ' '

NuAuLneD nanAaTuNLUasT 1 nanAaTuNLUasT 2 nandntaunuUasT 3 nanAnThunuUasii 4

($19.4.) %C.V. E(%C.V.)  Ratio %C.V. E(%C.V.) Ratio %C.V. E(%C.V.) Ratio %C.V. E(%C.V.) Ratio
0.05 22.38 1.70 15.20 1.18 21.44 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 a4.77 0.46 0.07
aunng §.= 647X y,= 829X " §,=8.09X " §,= 757X

R? 90.80% 86.31% 89.34% 92.54%

*¥

F 8.73




A5199 2 NAABUAINUWINAUVDIAUUTEENTINTETU 4 wUad vaeuIun 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 a4 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 r a b s.b t
1 11 9 -0.9393 0.8111 -0.4716 0.0574 -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 ©0.0252-11.9561
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 OF 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

23
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ATMLEAIAINEUNUS STUI e NUI AU LAY

30.00 AduUszansauLUsUsIUVRIRANAA U UN U 2563
* wladil 1
25.00 .
m ulasin 2
® wlasii 3
20.00 ,
A wlasi g
3
< 15.00 .
> Yo = 1.57x
|} -0.28
R2 = 92.54% y, = 8.09x™
10.00 0.19
R? = 89.34% y, = 8.29x
R? = 86.31%
5.00 . yl — 6.47)(—3.4?
* R -90.80%
0.00 C N\
0.000 0.500 1.000 1.500 2.000 2.500 3.000

= o oa =
WUNLAULNg (R5.3.)

JUN 1 nnuaninuduiusserisiiuiinuiieuasduysednsanuulsusiuvemwandntitnd 2563
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AN51991 3 AELUSEANSANULUTUTIU (% C.V.) AUTeunad % C.V. 3naunis (F (% C.V.) hardnsidiun1sanaduadnanantiun san1siiiuauIniuiiiu

\g7 (Ratio) vaawananTrunfdlvuauuadsing 9 fu 31w 4 uuas Neudideuasimuinsinunsuns Smiauns U 2564

NuTiFuien nanAaTuNLUasT 1 nandntaunLUasT 2 anAnTuNLUasT 3 nanAnTauNLUasT 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
annng y.=886X"" y,=9.87X"” §,=14.91X "7 §,= 19.71x "

R? 80.39% 76.75% 88.81% 84.06%

*¥

F 8.64
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Data file : GOTU64
Title :

Function : REGR

Data case no. 1 to 44
REGRESSION

X-variable 1 area
Y-variable 2 cv

Group variables 3

26

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 1.1735 -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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ﬂ'i‘]ﬂLLﬁﬂsﬂﬂ'}']!Jﬁﬂqué'izﬁ'ﬂ TNUN Lﬁ‘U LNEILLAS

AFNUSZANS ALY SUSIUVRINANERUIUN U 2564

50,00 -
o ulasil 1
4500 4 ,
m ulaid 2
40.00 4 wadii 3
35.00 [ wlasi 4
30,00 4
25.00 y, = 19.71x"
2000 | Re = 84060 Vs = 149077
m R?=8881%
15.00
—A y, = 9.87x"*
10007 R? = 76.75%
_ -0.53
500 . = y, = 8.86x
= R2 = 80.39%
OOO T T T T T 1
0.000 0.500 1.000 1.500 2.000 2.500 3,000

4 de 4A
WUALAULNYD (A5.81.)

JUN 2 navluananuduiiusseninsiuiinuineuazdudssansanuulsusiuvemanda tatn

2564

v A
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AMANUIN VU

nsvaaaedl 2 nMsinwimedavnsadfdieliifunnsgiudmsuulamaassmg iy

A19197 5 Andulszansnnunususiu (% CV.) auseanal (% C.V.) 31naunis (B (% C.V.) Laydnsnadiun1sanaduadnananina viu fen1siiiuuulaiug

Wfiuiien (Ratio) voswandnnelvnuniduwiaulamig o du §1uu 4 wlas Agudideinuasanadesdnd U 2563

Nuduien NanArgULUasT 1 NanAVgULUAT 2 aNAavE LA 3 NanAvgULUa 4

(5.11) %CV.  E(%CV) Rato  %CV.  E(%CV) Rato  %CV. ECV) Rato  %CV.  E(%CV) Ratio
025 4124 37.56 22.48 24.16 25.49 38.21 24.98 30.12

050 3517 3528 9.13 17.07 1725  27.64 20.80 2617 48.17 21.17 2385  25.08

0.75 3337 3401 508 13.66 1417 1234 20.10 2097 20.79 19.32 2081  12.18

100 32.49 3314 350 12.92 1232~ 7.39 17.92 1792 1220 18.09 1888  7.68

150 3161 3194 239 12.07 1012 4.41 18.03 1436  7.12 17.34 1647  4.82

200 29.90 3112 1.66 8.51 880 264 15.88 1227 4.18 17.37 1495  3.04

300  27.25 3000 129 7.00 722 193 14.73 983  3.02 16.47 13.05 229

400 2794 2923 077 7.46 628 094 15.01 840 143 15.59 11.84 120

600 2810 2818  0.53 3.85 516 056 7.09 674 083 15.47 1033 0.76

800  29.42 27.45  0.36 5.00 448  0.34 10.59 576  0.49 13.13 9.38  0.48

1200 2849 2646 025 3.57 368 0.0 1.08 461 029 2.93 818  0.30
aunns y.=33.1ax"" y,=1232x"% §,=17.92x"% §,= 18.89X "

R? 80.97% 97.39% 72.86% 70.40%

F 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
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*
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X

y, = 1232

L
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X
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— A

R? = 97.39%

& Wasl
W uas2
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% wilas g

0.00
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A19199 7 AduUIEANSALLUTUTIU (% C.V.) AUszanu (% C.V.) 21nauns (E (% C.V.) LagdnInadiunsanasuaiNandnneg 11U sion1siisuulanug

fa o IS

\iuLie (Ratio) veswandnnelvufivwiauamie o fu §1uu 4 wlas figudideinvnsanadesinl U 2564

[

Nuffuien Nandnvg I uLUasT 1 NandnvgIuLUasT 2 NanAAng LA 3 NanAng I ULUasT 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 44.10 36.31 38.52 33.55 35.63 32.32 34.10 43.12

0.50 35.60 3305 13.05 24.07 25.49 32.26 24.13 25.57 26.99 25.82 2591 68.82

0.75 30.73 31.28 7.08 21.21 21.70 15.14 20.76 22.30 13.09 19.26 19.23  26.70

1.00 26.77 30.08 4.79 20.00 19.36 9.36 18.13 20.23 8.26 16.14 15.57 14.66

1.50 24.81 28.47 3.22 15.49 16.48 5.75 16.72 17.64 5.18 10.49 11.56 8.02

2.00 24.10 27.38 2.18 14.31 14.71 3.56 16.28 16.01 3.27 11.55 9.36 4.40

3.00 24.45 2591 1.70 11.06 12.52 2.64 15.78 13.96 2.46 7.03 6.95 3.08

4.00 23.80 24.92 0.99 11.66 11.17 1.35 15.51 12.67 1.29 8.82 5.62 1.32

6.00 24.41 23.58 0.67 9.06 9.51 0.83 9.12 11.04 0.81 4.90 4.17 0.72

8.00 21.10 22.68 0.45 7.79 8.49 0.51 12.79 10.02 0.51 3.63 3.38 0.40

12.00 28.18 21.47 0.30 8.95 7.23 0.32 7.16 8.74 0.32 1.37 2.51 0.22
auns y,=30.08X"" §,= 19.36X " §,=2023x " §,= 1557

R’ 66.77% 96.71% 92.29% 96.08%

F 27.00%*




A19199 8 MAFRUANLIINAUYTEIELUTEEYSIINTATY 4 wlas e mau U 2564

Data fi
Title :

Functio
Data ca

REGRESS
X-varia
Y-varia
Group v

le : wghwnu 64

32

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
11 9 0.30
22 9 0.30
33 9 0.30
44 9 0.30
42 0.30
n Gr 39
en Gr 2
To DF r
11 9 -0.7770 1
22 9 -0.9788 1
33 9 -0.9392 1
44 9 -0.9580 1
42 -0.6923 1
n 39 -0.8402
en 2 0.0000

TEST FOR DIFFERENCES BETWEEN LEVEL REGRESSIONS
VARIANCE

ANALYSTIS OF

Degrees of

Sum of
Squares

Mean
Square

TABL

Source Freedom
Differences 6
Differences in level 3
Error 39
Differences in angle 3
Error 36
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