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Abstract

Research and development project on statistical techniques for agricultural research consisted of 2
sub experimental programs conducted from 2020 to 2021. The first experimental program was a study on
statistical techniques for standard plot size of medicinal plants; Gotu Kola, Stevia and Roselle. Gotu Kola and
Stevia were grown in 4 experimental plots with size of 0.1 x 0.1 m and 0.25 x 0.25 m respectively. Meanwhile
Roselle was grown in a uniformity trial area shape with 40 rows of 28 trees each and distance between plants
and rows of 1x1 m. It was found that appropriate experimental harvesting area should be at least 0.6 m? (5
rows of 12 trees each) for Gotu Kola, 8 m? (4 rows of 32 trees each) of Stevia,and 18 m? in rectangle with no
limit shapes for Roselle.

The second experimental program was a study on crop cutting for yield estimation of fruit crop
conducted at 10 orchard farmer in Sisaket province. Spacing of durian was 8x8 meters and papaya was 3x3 m.
Three sampling areas were used per orchard farm. The results could be shown as follows.

The results for durian:
1. Optimum harvesting area was 512 m?, with 2 rows of 4 trees each or 4 rows of 2 trees each.

2. Crop cutting should be obtained from 3 points/plot or 2 point/plot if the approximately acceptance
boundary for accurate evaluation was set at 15% and level of significance at 5% and 10% respectively.

3. Crop cutting should be obtained from 7.points/plot or 5 point/plot if the approximately acceptance
boundary for accurate evaluation was set at 10% and level of significance at 5% and 10% respectively.
The results for papaya:

1. Optimum harvesting area was 18 m”, with 1 row of 2 trees.

2. Crop cutting should be obtained from 4 point/plot or 9 point/plot if the approximately acceptance
boundary for accurateevaluation was set at 15% and level of significance at 5% and 10% respectively.

3. Crop cutting should be obtained from 3 point/plot or 7 point/plot if the approximately acceptance
boundary for accurate evaluation was set at 10% and level of significance at 5% and 10% respectively.

These findings could be used to estimate the yield of durian and papaya in the area of Sisaket

province instead of collecting the actual data from all farms. This could reduce time, labor and budget.
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s, = AIAMNLUTUTIUYDINANAALABYFUT

= AerazveimIunaInndeuTeWaNan NN SENTegsTseliRaNanINNaNEnREEa3 (Rvualidu

o

10% wag 15%)

= nandnndengluruinduimun e

X =

Z , = enanmsnlfenfspsgiuiiseiuidvdndy o Taosmuelst o = 0.05 uag 0,01
X, = fwesdeyanandnlugusned i

X = AlefuvewenanuiagIUse

n = wuniisgdeslulsaysuing

y = AduusrAnsanauUTUTIN (CV.(%)

X = ufiiuifes (Plot Size)

a = eng

b = Aduusyavivesiinsatiu (Regression Coefficient)

F o= MInadaunuianaIesenInnnuwlsusiuveslsyung 2 nay
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zxi
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n = uundedeslundazyuiaiui

3.2 AAnuuwlsusIu

Variance(s2 ) ==
n—1
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33 Adulszavisnuulsusu (Coefficient of Variation: C.V. (%)) Uedusazyuin

A/ variance
CV.(%)=————x100
mean

3.4 yanuduiusszniheiuiiiuifewazidulszdnsanuudsus uwiazudasdsegluglaunis

. b
y = aX

Tned y = adudsgansanuuwlsusiu
X = fufiiiuiies (Plot Size)

a = AN

b = ArduUTEANSUOsTINTaUU (Regression Coefficient)

3.5 MINAABUANNTUYBIENNTT 4 LEdU (Homogeneity of Regression Coefficients)
ammﬁgmmmﬂﬁmaamam%’u sUEJ\‘ILﬁUﬁJJﬂ’]iO@OE]EJ 4 Lﬁu
Ho :B1 :Bz :Bz :le
H, : B, ¢Bj ey

TWatfvnaou F 7 df (1, f2) fisyduifoddey 05

|:D—(E2/C)—B:|/(k—1) |
i (Gomez & Gomez, 1983) lag?

F= - i=1,..k
B/(Zni —2kj

i=1

()
K’

Ji=10k

AFZ )/2

k
B=) A,
i=1

C:fo —l—Zxé +.+ in
D:ny + Zyi +..+ Zyi

E=), Xy, szyz +..+ Zxkyk
k = 91UUANNTT

N, = IuIudeya (paired observations) Tuusiazauns
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31 Auade (Mean)

n

zxi

i=1

Mean =
n

gl x = Aweweayaumindiunluniedesil i
ne= PUUMggeslulsazauIANUN

3.3 anusdsusau

n 2

Z:(xi —Y)

Variance(s2 ) ==
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el X = AIRASUITNREIMIUTOILARZIUIANUT

3.3 aduusyansmnuwlsusiu (Coefficient of Variation: C.V. (%)) U89kAaZYUIR

\/ variance
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3.4 wanuduiusszninsiuinuifgwazaduUssansannunUsusiu uiasulasdegluglaunis

. b
y = aX

Tned y = adudsgansanuwlsusiu
X = fufiiiuiien (Plot Size)

a = AN

e a £

b = A1duUTEANSUOsILNTaTU (Regression Coefficient)

3.5 MINAABUANTUYBIENNTT 4 LdU (Homogeneity of Regression Coefficients)
ﬁNﬂJaj’m‘U@ﬁﬂ’]iWﬂﬁ@Uﬂ'ﬂWﬁu m@ﬁLﬁuaNﬂ’]ﬁﬂﬂﬂ@ﬂ 4 Lélu
Mo :B1 :Bz :[33 :Ba
leﬁiiﬁj SEY
TWatfvnaou F 7 df (1, f2) fisveuiloddey 05
|:D—(E2 /C)—B:|/(k—1)

= - ,i=1.5k (Gomez & Gomez, 1983) ool

B/| 2 —2k

i=1

(Zx)

A=Yy == =k

XX’

k
B=) A

i=1

C:fo +Zx§ + ..+ ZXE
D=2yi + Dy + ..+ 2y,
E:ley1 4 szyz +..+ Zxkyk
k = uuauns

N = Sududeya (paired observations) Tuusiazauns

4. mMyasunan1sfing
4.1 NITUNATNAABUANIYINAUYBIANAUUSEANTINTATUNS 4 aunshuksasdn@nen  wnwu
upnA1TUNNEDR zfnduruiaiuinuneINwngal (Optimum Plot Size) andraldsulAsvasdunsivsyning
NuAuNeTuAdLUSEANTALLUSUTIUSUTlANASf wagiansanaugiudnsnsisuwlaslszana 0.5 senina
' X A e o Y a £ & 1) av v = p= g’ ' &
sgIuiiufgiuAdulsEavaanuulsusu Inadendunsmiilananisfinuiivunanuilvejgalu 4 aunsdu

wnsgruklasiuieivuzandmivilameassdaun wimnnualduansesiunisedn  Juederduuszansay

& Y i X A v ~ b =~ = A o a & A a =
wUsUsIUNG 4 LU IULLWﬁ$6UHWWWUWLLafJW']ﬁZJﬂ']31u21J y = aX LWYSANNISLAYD LW@W@ﬂu‘UuWWWUWLﬁULﬂE}']W
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3. MIAATITIHANED A LAl IEDA 79Tl

3.1 Aads (Mean)

n

in

i=1

Mean =
n

e, x'= Aveeyatmiinnsvideuuadluniiedesi i

n = urumbegeslunsazuuniug

3.2 Amnuwlsusiu

Variance (52 ) =1
n—1

e X = ANRASUINTNNTEIIYUTBILAAZIUIANUN

33 AdulszavisnuuUsusu (Coefficient of Variation: C.V. (%)) Uedusazyun

»\/ variance

CV.(%)=——X%100
mean

21



3.4 manuduiussznisiuninuifeazaduUssansannunUsusiu uiasulasdsegluglaunis

. b
y = aX

lned y = mduusgansanuwlsusiu
X = fufiiiiuiien (Plot Size)

b = A1duUTEANSUONILINTATU (Regression Coefficient)

@

3.5 NMINAABUANUMTDUIUYBY Variance (Homogeneity of Variance) &l 2 anweg

351 ﬂiiﬁﬂ’]i%@ﬁ@Uﬂ’ﬂMLﬂﬁ@uﬁu%ﬁﬂ Variance 2 45291095
2 2
HO: 0,=0,

2 2
H: O, #0,

2
S

F= —i df = (n1-1 , nz-l) (Gomez & Gomez, 1983)

2

wn

s 2 2
logh S > S,
3.5.2 NSUNTNAABUANLLMLIBUNUYBY Variance 11NN 2 Useans
2 2 2 2
H, : 0, =0,=0,=.=0,
2 2 . .
Hy: O 0, ;i#]

k

, 2303 5
X = f log MSE - Zfl log'S; |, df= k-1 (Gomez & Gomez, 1983)
¢ i=1
k
NCOL
MSE = -=———
n-1

1
f
Tnefl k = SruauvesramuUsUTILTI I MAdeY
nsdiSeuiisunnumiiouiuves Variance 1 Variance hiwsndnaiuaguldizuiaudameasaduguis
Awdouguanlas usidn Variance fimnuunnsnefu (Heterogeneity of Variance) uansingusraudamaass
anudidty Tneasdindudonsuinulasiil variance siign laevhnsmaassdn 2 ¥ iiedunsusunalsiiaugnéios

Waiale
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3.6 NMINAABUAMNTUVDIAUNT 2 1dU (Homogeneity of Regression Coefficients)
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i . 2 2
- AANLUsUTIU (Variance s ,s))

. (vs, )(df, )+(ms, )(df,)

= s. =MS (Gomez and Gomez, 1984)

1 T2 2

df, +dff,

h) MS, = Mean square between large units within plot
MS, = Mean square between small units within plot
df, = degree of freedom of mean square between large units within plot

df, = degree of freedom of mean square between small units within plot
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- UszAvisnmdunius (Relative Efficiency) 91nans

1005’

2
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RE. = (Gomez and Gomez, 1984)

#915041910A1 READMUAAZIUTIN 1HongUseWllAn RE. geiian

2.2 MIAwIuiegegumnnzay (Sample Size) oldvun wargusnimunzay udiudaya

AldnTuuiulayUT AT auNAUIMMAINAIRE NENN VAL NS

2 2
Z,S
n=—"_""3 (Gomez and Gomez, 1984)
d" (%)
W  n = 9w
s* = AANUKUTUTINTRIHANERNEAZNDIINNUNdUNMI T a
d = AfosasaInINUARIAARBUTBIHARENIINNITENAIBENERUTTHANANIINNANENLDREAT
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X = wananwdenigluviaduivangay

o w
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wUsUs7u (Variance) wagAdudsyansnnuuususiu (Coefficient of variation) 31ngns

n

>

- e (X)=—"2—
n

~ i v a I
LD X, = ﬂﬂ‘uawagawawaﬂugﬂi’mw |

n = Innunhegesluldazgusng

2
- AANULUIUIIU (5 )

~ ! v a oA,
LD X, = ﬂqsﬂaﬂmaﬂdamamaﬁiugﬂiqﬂw |

26



X = Anedvewaninusiay Ui

n = Mumiedesluusarsuing

2
S

AnduUsEaviaAILUTUTIU (C'V~(%)) = %100

X
A 2 ' a ' |
We §° = AANULUTUTINTDINaNAALAAZ U

X = Aefvesimaninusiayiusne

mamamaniminzan laglin1siaszinisannee (Regression Analysis) HaN5aIAMURUNUS

serinandulszansanuulsusiu muualiduwny Y wasdunuiuiiwandaduduenu X Ssanuduiusezedlugy
. b
auns

WSz AN ANLLUTUTIU (CV.(%))

¥
a

- fudAuiien (Plot Size)

WUsEENDURIsINTaTU (Regression Coefficient)

NsARAULERNVUIATNIMNZaNI HATANANY MIkEUN TN sWRsUMAINTgR  waeiia1san

AIUATUBATINTANRIYBIANENUTEANSAULUTUTIUAUIMA TiiuTu BedlAUseanas 0.5 dwsuguswimanean

finnsananaiauuUsusiu lnsthaanuuususueesswuduiuiendivunadediu wiligusisaiugn
Wiguieuiulegldinadii F-test 91ngms

Larger Variance

(Gomez and Gomez, 1984)
Smaller Variance

WSguiguAuAT F — table f1df=n, -1 wag n, - 1

We. n, - 1 = §1uiudeyaves Larger Variance
n, - 1 = 99uutayaves Smaller Variance

DNUINANULUTUTIUTAMUBANANeT BT d A A

dAyn1eada uansigusauUadinasonny

wUsUsu asdengusiniannnuuususiuiniian widanuuususinlidanuunneeiy uansigusiaulamaaey
Juguamdeuwuulanle

2.2 MIInuiegduimgan (Sample Size) Waldvunn waysUuiaimuivan winiidoya
AlanduInfular JUTNIMINE AN AWM IUINAIDENEUTIILNEAL NGNS

Z s

(GO ez and Gomez 1984)
—\2 s
2 ( X )
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AARUIN N
AN5197 1 AFuUTEANTAMULUTUTIN (% C.V.) AUseanal % C.V. 2nauns (€ (% C.V.) LagdnsIaiunisanaduadnanantiunsonsiuuulaiuiliuiien (Ratio) YaINanas

Trunndvuaudaseng q fu 91w 4 udas Arudideuasinuinmsinensuns Jariauns U 2563

Ruiiiuden nanAnUaunuUasi 1 nanAntunuUasi 2 nanAntaunuuagi 3 naxdnvaunuUasii 4
(m3.4.) %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 a.77 0.46 0.07
auns y,= 647 Y §,=8.29x " §,=8.09x % §,=7.57 "7
R? 90.80% 86.31% 89.34% 92.54%
F 8.73"
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A15197 2 MeFBUAUINAUYBIFUUSEANTINSATY 4 wiag vasinun 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 COVAR
1 11 9 -0.40 1.00 0.28 0.07 -0.13
12 22 9 -0.40 0.99 0.28 0.01 -0.05
23 33 9 -0.40 1.02 0.28 0.03 -0.08
34 44 9 -0.40 0.99 0.28 0.02 -0.07
Total 42 -0.40 1.00 0.26 0.03 -0.08
Within Gr 39 0.28 0.03 -0.08
Between Gr 2 0.00 0.00 0.00
From To DF r a b s.b t P%
1 11 9 -0.9393 0.8111 -0.4716  0.0574 -8.2159 0.000
12 22 9 -0.9018 0.9188 -0.1852 0.0296 -6.2607 0.000
23 33 9 -0.9275 0.9077 -0.2819 0.0379 -7.4447 0.000
34 44 9 -0.9370 0.8791 -0.2683 0.0333 -8.0439 0.000
Total 42  -0.8792 0.8792 -0.3018 0.0252-11.9561 0.000
Within 39 -0.8816 -0.3018 0.0259-11.6634 0.000
Between 2 0.0000 0.0000 ©0.0000 ©.0000
TEST FOR DIFFERENCES BETWEEN LEVEL REGRESSIONS
ANALYSTIS OF VARIANCE TABLE
Degrees of Sum of Mean F
Source Freedom Squares Square  Value Prob
Differences 6 0.130 0.022 4.62 0.001
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 0.000**
Error 36 0.168 0.005
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AN5197 3 ANFUUTEANTANULUTUTIL (% C.V.) AUsEInad % C.V. 2nauns (E (% C.V.) LagdnsIaiunisanasvainanantiunsansiiuuulafiuiliuiien (Ratio) YaINanas

Trunifivwiaudaseie o fu 9w 4 udas Agudideuasinunsinuasuns Smiauns U 2564

Huiiudien nanAntaunulasi 1 nanantIunuUas 2 nanAntIunuUas 3 nanAntaunulasil 4
(m3.4.) %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 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
fn1s y,= 886X 7 §,= 9.87X % §,= 14.91X " §,=19.71X "
R? 80.39% 76.75% 88.81% 84.06%
F 8.64"
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A15197 4 MeFBUANUWINAUYBIFUUSEANTINSATUY 4 wiag vasdnun 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

From To DF X-BAR Y-BAR VAR. X VAR.y COVAR
1 11 9 -0.40 1.16 0.28 0.10 -0.15
12 22 9 -0.40 1.13 0.28 0.06 -0.10
23 33 9 -0.40 1.23 0.28 0.01 -0.04
34 44 9 -0.40 1.34 0.28 0.00 -0.03
Total 42 -0.40 1.21 0.26 0.05 -0.07
Within Gr 39 0.28 0.04 -0.08
Between Gr 2 0.00 0.09 0.00
From To DF r a b s.b t P%
1 11 9 -0.8935 0.9473 -0.5324 0.0892 -5.9703 0.000
12 22 9 -0.7600 0.9942 -0.3478 0.0992 -3.5081 0.007
23 33 9 -0.9399 1.1735 -0.1330 0.0161 -8.2550 0.000
34 44 9 -0.9202 1.2947 -0.1110 0.0157 -7.0544 0.000
Total 42  -0.6725 1.1024 -0.2810 ©0.0477 -5.8886 0.000
Within 39 -0.7262 -0.2810 0.0426 -6.5974 0.000
Between 2 0.0000 0.0000 ©0.0000 ©.0000
TEST FOR DIFFERENCES BETWEEN LEVEL REGRESSIONS
ANALYSTIS OF VARIANCE TABLE
Degrees of Sum of Mean F
Source Freedom Squares Square  Value Prob
Differences 6 0.607 0.101 7.95 0.000
Differences in level 3 0.277 0.092 4.57 0.008
Error 39 0.788 0.020
Differences in angle 3 0.330 0.110 8.64 0.000**
Error 36 0.458 0.013
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A57991 5 ArduUsEANSAuLUTUTIU (% CV.) Auszanad (% C.V.) 21nauns (E (% C.V.) uaydnsaiunsanasussiananug vy sonsiiuvuiniufiiuine) (Ratio)

VONANGAMEIIUTTVWIALUANS 9 U F10u 4 udas Ngudideinvasvarndeddud U 2563

Nuiiuden HanAAMgMauLUAsT 1 HaNAAMgIMULUAST 2 HaNAAMgIMITULUAST 3 HanAAMgIMuLAsT 4

(A3.1) %CV.  E(%CV) Rato  %CV.  E(%CV.)  Ratio %CV.  E(%C.V) _Ratio %CV.  E(%CV.)  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 26147 a8.17 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 8.80 264 15.88 12.27 4.18 17.37 14.95 3.04
3.00 27.25 30.00 1.29 7.00 7.22 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 3.85 516 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
auns y,= 33147 §,=12.32x " §y= 17.92X% §,= 18.89% >

R’ 80.97% 97.39% 72.86% 70.40%

E 4.32%

ar



M99 6 VAADUAULNAUYDIENUTEAVEIINTATUY 4 LUas Ve U 2563

Data file : wughwd 63
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 COVAR
1 11 9 0.30 1.49 0.28 0.00 -0.03
12 22 9 0.30 0.95 0.28 0.07 -0.14
23 33 9 0.30 1.09 0.28 0.15 -0.15
34 44 9 0.30 1.18 0.28 0.06 -0.09
Total 42 0.30 1.18 0.26 0.11 -0.09
Within Gr 39 0.28 0.07 -0.10
Between Gr 2 0.00 0.59 0.00
From To DF r a b s.b t P%
1 11 9 -0.8868 1.5203 -0.0905  0.0157 -5.7579 0.000
12 22 9 -0.9765 1.0905 -0.4859 0.0358-13.5843 0.000
23 33 9 -0.7549 1.2534  -0.5462 0.1582 -3.4530 0.007
34 44 9 -0.7215 1.2761 -0.3367 0.1077 -3.1258 0.012
Total 42  -0.5703 1.2851 -0.3648 0.0811 -4.4996 0.000
Within 39 -0.7299 -0.3648 0.0547 -6.6682 0.000
Between 2 0.0000 0.0000 ©0.0000 ©.0000
TEST FOR DIFFERENCES BETWEEN LEVEL REGRESSIONS
AINALYSIS OF VARIANCE TABLE
Degrees of Sum of Mean F
Source Freedom Squares Square  Value Prob
Differences 6 2.118 0.353 13.30 0.000
Differences in level 3 1.774 0.591 17.75 0.000
Error 39 1.300 0.033
Differences in angle 3 0.344 0.115 4.32 0.011*
Error 36 0.956 0.027
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A9 7 AnduUsyanouwUsUTIU (% C.V.) AUsEana (% C.V.) 91naunis (E (% C.V.) Lagdnsnadiun1sanasuesnananvia iy Aensiituuiniudiinuiien (Ratio)

VOINANGAMEIWMIUTTVWIALUANS 9 U T 4 udas Ngudideinuaviarndesdud U 2564

¥

Huiifiuidien HaNAAMgMIULYAST 1 HaNBAMgMIULUAST 2 HaNAAMgMIULUAST 3 HanAAMgMIULAs 4

(n5.9.) %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 3631 3852 3355 35.63 3232 34.10 43.12

0.50 35.60 33.05 1305 24,07 25.49 32.26 24.13 2557 26.99 25.82 2591 6882
0.75 30.73 31.28 7.08 2121 21.70 1514 2076 2230 13.09 19.26 1923 2670
1.00 26.77 30.08 a.79 20.00 19.36 9.36 18.13 20.23 8.26 16.14 15.57 14.66
150 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 2738 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 11.17 135 15.51 12.67 1.29 8.82 5.62 132
6.00 24.41 2358 0.67 9.06 9.51 0.83 9.12 11.04 0.81 4.90 417 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 0.32 137 2.51 0.22
funns y,= 30.08X " §,= 19.36X % §,= 2023 §,= 1557 "

R’ 66.77% 96.71% 92.29% 96.08%

F 27.00%
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M99 8 VAADUANLINAUTEIANUTEAVEIINTATU 4 wUas vesvg U U 2564

Data file : wughwu 64
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 COVAR
1 11 9 0.30 1.44 0.28 0.01 -0.04
12 22 9 0.30 1.17 0.28 0.05 -0.11
23 33 9 0.30 1.20 0.28 0.04 -0.09
34 44 9 0.30 0.97 0.28 0.16 -0.20
Total 42 0.30 1.20 0.26 0.09 -0.10
Within Gr 39 0.28 0.06 -0.11
Between Gr 2 0.00 0.40 0.00
From To DF r a b s.b t P%
1 11 9 -0.7770 1.4783 -0.1358 0.0367 -3.7035 0.005
12 22 9 -0.9788 1.2869 [-0.3966 0.0276-14.3536 0.000
23 33 9 -0.9392 1.3060. -0.3378 0.0412 -8.2036 0.000
34 44 9 -0.9580 1.1923  -0.7347 ©0.0733-10.0259 0.000
Total 42  -0.6923 1.3159 -0.4012 0.0645 -6.2168 0.000
Within 39 -0.8402 -0.4012 0.0415 -9.6751 0.000
Between 2 0.0000 0.0000 ©0.0000 ©.0000
TEST FOR DIFFERENCES BETWEEN LEVEL REGRESSIONS
ANALYSTIS OF VARIANCE TABLE
Degrees of Sum of Mean F
Source Freedom Squares Square  Value Prob
Differences 6 1.718 0.286 44.86 0.000
Differences in level 3 1.201 0.400 20.91 0.000
Error 39 0.747 0.019
Differences in angle 3 0.517 0.172 27.00 0.000**
Error 36 0.230 0.006
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M19199 9 VuaLarFUTILUameaes Anade AnuuUIUTIL YesgUTUamnaanTEB LAY U 2563 Audideily

AT
IUAUUAINAFDY sUsaulag 4 .
. Aafe | AAnuulsUsau | F x° | CV. (%)
(113191U73) (1219 x 8717)

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

ax1 270,411.13 45.18

6 1x6 1,726.41 530,991.56 2.55™ 42.21

2x3 522,900.01 41.89

3x2 464,483.22 39.30

6x1 420,270.72 37.55

8 1x8 2,301.88 743,186.50 5354 37.45

2x4 823,130.28 39.04

4x2 2,544,245 .87 65.61

9 3x3 2,589.61 955,782.98 | 1.13™ 37.75

9x1 842,929.03 35.45

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
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M13199 9 VuRLarIUTILUameaes Anade ANuLUIUTIL YessUTLUamnaRnsERgULAY U 2563 Audiduity

AUT8957Y (71D)

IUAUUAINAFDY sUsuUag 4 .
., Anafy | AAuudsusu | F x° | V(%)
(m19191019) (119 x 817)

4x3 1,593,575.38 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
a4xa 2,557,478.67 34.74

18 3%6 5,179.23 2,779,786.02 4.32" | 3219
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
2x12 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
36 3x12 10,358.46 7,217,410.47 112.03" | 2594
6x6 8,887,581.81 28.78

9xa 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
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A19199 9 ALarFUIIUUAmAGY ARGy AUKUTUTIL vegUIUamARRINTEIREULAY T 2563 Audidy

AUT8957Y (71D)

Ny

IUAUUAINAFDY sUsuUag 4 .

., Anafy | AAuudsusu | F x° | CV(%)
(m19191019) (119 x 817)

48 2x24 13,811.28 9,486,578.30 0.87™ | 2230
a4x12 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 5413 19.99
6x12 24,011,651.79 23.65
9x8 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 a4x24 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
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 9x24 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
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M19199 9 VuaLarFUTILUameaes Anade AnuuUIUTIL YesgUTUamnaanTEB LAY U 2563 Audideily

AUT8957Y (71D)

IUAUUAINAFDY sUTsulag .4 .
Y ARaY | AAuudsusau | F x° | CV(%)
(m19191019) (1219 x 817)

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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A151971 10 vnauUamnaes A1 E(C. V(%)) uazadnsidrunsilasuulas O 2563

IUAUUAINAFDY Y o o)) o )):
E(C.V.(%)) ansdunsidasuLlag E(C.V.( A))n E(C.V.( /o))l+1
(a71901h3) YUIAKUAMNARD | - VUWIAKUAMNARDT i+1
1 71.4280 -
2 59.1546 12.2734
3 52.9775 6.1771
a4 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
a8 209213 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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fa o

A19199 11 YW auazIUTLlamaaes Anade ANUWUTUTIL Y095UTMUAmAaRINTEIREULA U 2564 Audideiy

AT
YUINLUAINAADY sUTaUag ;
’. AvaRy | ARULUTUTIU F x' | CV(%)
(M1519848%) ("9 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 1,109,457.52 157 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

4x2 15,923,829.82 62.08

9 3%3 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

ax3 14,568,150.86 41.65

6x2 13,385,293.04 39.79

12x1 12,162,520.50 38.06
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A19197 11 vnauazUTLUamaaes Alady AuLUsUTIL 989Ut aUamnaenseileulas U 2564 Audideny

AUT89578 (71D)

WALUANAFDY sus1auUag ; CV.(%
v, Avady | AAunlsUIIu F Ve
(CRFRNETE)) ("9 x 817) )

16 2x8 12,218.47 19,014,959.79 | 1.05™ 35.69
axaq 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

9x2 21,780,808.95 33.95

18x1 25,574,267.64 36.79

24 1x24 18,327.71 35,172,414.73 144.84° | 3236
2x12 39,254,882.39 34.19

3x8 39,148,225.65 34.14

4x6 39,527,683.92 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

a8 2x24 36,655.42 141,009,091.51 0.16™ | 3240
4x12 147,513,623.39 33.13
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M19199 11 YWIALazIUTIUUAmMARRY ALRGY ANULUTUTIN V895U 1L UamAReInTelleulad U 2564 Audifeiy

AUT89578 (71D)

WIALUAINAFBY sUs1auUag ;

"y ARY AIANKUITUTIU F 77 | CV(%)
(CRFRNETE)) ("9 x 817)

6x8 140,488,985.60 32.34
12x4 122,362,918.60 30.18
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
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M19199 11 YWIALazIUTIUUAmMARRY ALRGY ANULUTUTIN V895U 1L UamAReInTelleulad U 2564 Audifeiy

AUT89578 (71D)

WALUAINAFDY sUTsulag .4 ,
Y ALRAY AIMNNUUTUTIU F C.V.(%)
(M519Un3) (n19 x 817)
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
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A5197 12 vuaulamaasg f E(C.V(%)) wazAsnsEunsWasuLUas I 2564

JuaLUameand E(CV.(%)) 'é“maﬂmumﬂﬂﬁ'ﬂw,mmE(C.V(%))i - E(CV.(%))1+1
(GRERN)) nnaulameaesd i - aunaulamanesd 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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A15197 13 NadauAIINAUYRIFNUSEANDSLNsaTU 2 U 2563 — 2564

Data file : ROSELL
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 COVAR
1 22 20 1.39 1.48 0.51 0.04 -0.14
23 44 20 1.39 1.55 0.51 0.02 -0.10
Total 42 1.39 1.51 0.50 0.03 -0.12
Within Gr 41 0.51 0.03 -0.12
Between Gr (%] 0.00 0.06 0.00
From To DF r a b s.b t P%
1 22 20 -0.9790 1.8538 -0.2722 0.0127-21.4925 0.000
23 44 20 -0.9789 1.8294 -0.2036 0.0095-21.3995 0.000
Total 42 -0.9490 1.8416 -0.2379 0.0122-19.5114 0.000
Within 41 -0.9689 -0.2379 ©.0095-25.0907 0.000
Between 0 0.0000 0.0000 ©0.0000 ©0.0000
TEST FOR DIFFERENCES BETWEEN LEVEL REGRESSIONS
ANALYSTIS OF VARIANCE TABLE
Degrees of Sum of Mean F
Source Freedom Squares Square  Value Prob
Differences 2 0.081 0.040 29.77 0.000
Differences in level 1 0.055 0.055 28.45 0.000
Error 41 0.080 0.002
Differences in angle 1 0.025 0.025 18.76 0.000**
Error 40 0.054 0.001
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M19199 14 uansAnuwlsUTIUMAaIUTI Iwiu 7 sUTsvemandayseuluanunuasns Smiaelasiny U 2563 91w 10 $1¢

JUS19(Ua7 X )

Source of variation 1x2 2x1 1x4 2x2 4x1 2x4 4x2
df MS df MS df MS df MS df MS df MS df MS

7 1

Between plot 2 181.65 2 181.65 2 181.65 2 181.65 2 181.65 2 181.65 2 181.65
Between large unit within plot 21 766.93 | 21 | 1052.32 9 687.07 9 1302.51 9 1257.29 3 1701.04 3 1039.38
Between single unit within large unit 24 719.46 | 24 469.75 | 36 755.25 | [ 36 601.39 | 36 612.69 | 42 673.08 | 42 720.35
iqﬂ‘ﬁ 2

Between plot 2 255.15 2 255.15 2 255.15 2 255.15 2 255.15 2 255.15 2 255.15
Between large unit within plot 21 524.15 | 21 535.44 9 251.16 9 408.44 | 9 547.83 3 503.35 3 235.85
Between single unit within large unit 24 762.27 | 24 752.40.| 36 751.15 | 36 711.83 | 36 676.98 | 42 661.71 | 42 680.81
i']&l‘l?i 3

Between plot 2 2391.02 2.(.2391.02 2 | 2391.02 2 2391.02 2 2391.02 2 2391.02 2 2391.02
Between large unit within plot 21 | 424370 | 21 | 2762.70 9 7692.85 9 3384.96 9 1661.13 3 6400.96 3 1367.54
Between single unit within large unit 24 | 1857.96 .24 | 315383 | 36 | 1790.92 | 36 | 2867.89 | 36 | 329885 | 42 | 272633 | 42 | 3085.86
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M19199 14 UansnNURlIUTIMMABE3UTI 91wiu 7 JUTsewandnyseuluauinunsns SmiaaSaziny U 2563 91w 10 578 (de)

JUS19(Ua7 X )

Source of variation 1x2 2x1 1x4 2x2 ax1 2x4 4x2

df MS df MS df MS df MS df MS df MS df MS

57 4
Between plot 2 | 578202 2 |578202| 2 |578202| 2 |578202| 2 |578202| 2 |[578202| 2 | 578202
Between large unit within plot 21 | 253464 | 21 | 117026 | 9 | 227341 | 9 1498502 | 9 |175008| 3 | 77902 | 3 |4011.69

Between single unit within large unit 24 1103898 | 24 | 223281 | 36 | 1602.84 | 36 | 167494 | 36 | 1733.67 | 42 | 180538 | 42 | 1574.47

iqﬁl‘ﬁ 5
Between plot 2 3993.06 2 3993.06 2 3993.06 2 3993.06 2 3993.06 2 3993.06 2 3993.06
Between large unit within plot 21 1484691 | 21 | 3233.96 9 6758.68 9 3084.68 9 3567.40 3 1818.88 3 2755.88

Between single unit within large unit 24 | 371192 | 24 | 512325 | 36 | 361231 | 36 | 453081 | 36 |4410.13 | 42 | 4414.63 | 42 | 4347.70

i']&l‘l?i 6
Between plot 2 4840.33 2 4840.33 2 4840.33 2 4840.33 2 4840.33 2 4840.33 2 4840.33
Between large unit within plot 21 |4065.81 | 21 | 3193.00 9 4716.61 9 3359.50 9 1284.42 3 5423.50 3 6757.58

Between single unit within large unit 24 | 3505.88|. 24 | 4269.58 | 36 | 3529.82 | 36 | 3869.10 | 36 | 394452 | 42 | 3353.10 | 42 | 3553.58

i']&l‘l?i 7
Between plot 2 665.44 2 665.44 2 665.44 2 665.44 2 665.44 2 665.44 2 665.44
Between large unit within plot 21 | 276935 | 21 | 1838.30 9 4558.71 9 2338.26 9 1925.26 3 3114.54 3 3221.88

Between single unit within large unit 24 | 134550 | 24 | 2160.17 | 36 | 137278 | 36 | 192789 | 36 | 2031.14 | 42 | 1931.07 | 42 | 1923.40
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M19199 14 UansnNURlIUTIMMABE3UTI 91wiu 7 JUTsewandnyseuluauinunsns SmiaaSaziny U 2563 91w 10 578 (de)

JUS19(1a7 X )

Source of variation 1x2 2x1 1x4 2x2 4x1 2x4 4x2
df MS df MS df MS df MS df MS df MS df MS

5’1817; 8

Between plot 2 | 723306 | 2 | 7233.06 2 7233.06 | 2 7233.06 2 7233.06 2 7233.06 2 7233.06
Between large unit within plot 21 | 3109.68 | 21 | 2250.25 9 521783 | 9 381383 | 9 656.66 3 702552 | 3 305.85
Between single unit within large unit | 24 | 1537.85 | 24 | 2289.85 | 36 1534.76 | (36 | 1885.76 | 36 | 267505 | 42 1931.79 | 42 | 2411.76
iqﬁl‘ﬁ 9

Between plot 2 113527 | 2 113527 | 2 113527 | 2 113527 | 2 1135.27 2 1135.27 2 1135.27
Between large unit within plot 21 | 6995.69 | 21 | 9700.59 9 13904.58 9 733374 | 9 6820.80 3 1720744 | 3 1989.44
Between single unit within large unit | 24 | 8671.27 | 24 | 6304.48.|. 36 6385.52 | 36 | 8028.23 | 36 | 8156.47 | 42 7223.75 | 42 | 8310.75
i 10

Between plot 2 | 791327 | 2 791327 2 791327 | 2 7913.27 | 2 | 7913.27 2 7913.27 2 7913.27
Between large unit within plot 21 | 2793.97 | 21 | 2039.21 9 5091.02 | 9 |213080| 9 3003.69 3 3076.69 3 1789.44
Between single unit within large unit | 24 | 216635 | 24 /| 2826.77 | 36 1801.30 | 36 | 254135 | 36 | 2323.13| 42 241514 | 42 | 2507.09
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M13199 15 uansUseansnmduniug (Relative Efficiency) vasrandniiseuluaiunensns Jwminasaziny U 2563 4

Tyunauagusewnee fu

wmmﬁuﬁaju (GRERNP)
el 128 ATl 256 R34, 512 5.4,
1x2 2x1 1x4 2x2 4x1 2x4 4x2
1 96.70 70.47 107.94 56.94 58.99 43.60 71.35
2 124.23 121.61 259.26 159.42 118.86 129.36 276.08
3 70.02 107.55 38.62 87.78 178.87 46.42 217.27
4 68.53 148.42 76.40 87.50 99.25 222.97 43.30
5 87.51 131.16 62.76 137.50 118.90 233.20 153.91
6 92.66 117.98 79.87 112.14 69.46 293.30 55.75
7 72.58 109.34 44.09 85.96 104.40 64.53 62.38
8 73.04 100.94 43.53 59.56 345.90 32.33 742.63
9 112.77 81.33 56.74 107.58 115.67 45.85 396.56
10 88.02 120.60 48.31 115.41 81.87 79.93 137.43

M990 16 VNaLariMegdulvingandviulluRananSuluaunuasns Swinalasing U 2563

Ny vuauiidy AMMAAIALAGEBY (%) szfuAMuTesIY (%)
(mM319407) (d) 95 90
IS 512 15 3 2
10 7 5
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M19199 17 Uansnnuulsuniuusiarguse 9wiu 7 uisemandayseuluanunuasns Smiaelasiny U 2564 91w 10 518

JUS19(1a7 X )

Source of variation 1x2 2x1 1x4 2x2 4x1 2x4 4x2
df MS df MS df MS df MS df MS df MS df MS

7 1

Between plot 2 467.44 | 2 46744 | 2 467.44 | 2 a67.44|. 2 a67.44 | 2 a67.44 | 2 467.44
Between large unit within plot 21 683.92 | 21 91335 | 9 655.76 | 9 639.88 | 9 547.10 | 3 268.13 | 3 952.13
Between single unit within large unit 24 962.92 | 24 762.17 | 36 876.96 | 36 880.93 | 36 904.13 | 42 873.05 | 42 824.19
iqﬂ‘ﬁ 2

Between plot 2 71840 | 2 71840 | 2 718.40 | 2 71840 | 2 71840 | 2 71840 | 2 718.40
Between large unit within plot 21 1442.42 | 21 220361 | 9 153588 | 9 1008.26 | 9 119499 | 3 1478.63 | 3 962.63
Between single unit within large unit 24 2435.04 | 24 1769.00 |36 2080.81 | 36 221271 | 36 2166.03 | 42 2007.05 | 42 2043.90
i']&l‘l?i 3

Between plot 2 | 1044644 | 2 | l0446.44 |~ 2 | 10446.44 | 2 | 10446.44 | 2 | 10446.44 | 2 | 10446.44 | 2 | 10446.44
Between large unit within plot 21 278590 | 21 2056.00 | 9 3741.08 | 9 263835 | 9 115419 | 3 4096.44 | 3 1432.44
Between single unit within large unit 24 277331 24 3411.98 | 36 2538.72 | 36 2814.40 | 36 3185.44 | 42 2685.10 | 42 2875.38
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M19199 17 uansnnuwlsuTiuusarsuse 9w 7 suiswewandnyseuluauinunins SminaSaziny U 2564 91w 10 578 (d0)

JUS19(1a7 X )

Source of variation 1x2 2x1 1x4 2x2 4x1 2x4 4x2
df MS df MS df MS df MS df MS df MS df MS

el 4

Between plot 2 6669.02 | 2 6669.02 | 2 6669.02 | 2 6669.02 | 2 6669.02 | 2 6669.02 | 2 6669.02
Between large unit within plot 21 2086.90 | 21 212885 | 9 206158 | 9 352041 9 958.08 | 3 4716.10 | 3 789.94
Between single unit within large unit 24 1739.52 | 24 1702.81 | 36 1861.65 | 36 1496.94 | 36 213752 | 42 1700.60 | 42 1981.04
iqﬂ‘ﬁ 5

Between plot 2 12334033 | 2 |23340.33| 2 |23340.33| .2 |23340.33 | 2 |23340.33| 2 |23340.33 | 2 | 23340.33
Between large unit within plot 21 271892 | 21 2905.06 | 9 410736 | 9 411336 | 9 1356.14 | 3 9907.83 | 3 480.50
Between single unit within large unit 24 2953.67 | 24 2790.79 | =36 252831 | 36 2526.81 | 36 3216.11 | 42 2339.57 | 42 3012.95
i']&l‘l?i 6

Between plot 2 244431 | 2 244431 |~ 2 244431 | 2 244431 | 2 244431 | 2 244431 | 2 2444.31
Between large unit within plot 21 2227.65 | 21 3641.79 | 9 2001.72 | 9 256355 | 9 411122 | 3 263535 | 3 3764.35
Between single unit within large unit 24 329173+ 24 2054.35 | 36 2993.52 | 36 2853.06 | 36 2466.15 | 42 2806.57 | 42 272593
i']&l‘l?i 7

Between plot 2 1099.00| 2 1099.00 | 2 1099.00 | 2 1099.00 | 2 1099.00 | 2 1099.00 | 2 1099.00
Between large unit within plot 21 2463.49 | 21 214949 | 9 1888.17 | 9 1430.56 | 9 295756 | 3 719.06 | 3 1217.06
Between single unit within large unit 24 205148 | 24 2326.23 | 36 2332.65 | 36 2447.05 | 36 2065.30 | 42 2352.66 | 42 2317.09
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M19199 17 uansnnuwlsuTiuusarsuse 9w 7 suiswewandnyseuluauinunins SminaSaziny U 2564 91w 10 578 (d0)

JUS19(1a7 X )

Source of variation 1x2 2x1 1x4 2x2 4x1 2x4 4x2
df MS df MS df MS df MS df MS df MS df MS

5’1817; 8

Between plot 2 613744 | 2 613744 | 2 613744 | 2 613744 2 613744 | 2 613744 | 2 6137.44
Between large unit within plot 21 217424 | 21 201472 | 9 155140 | 9 2953.07 | 9 1851.18 | 3 184513 | 3 3192.38
Between single unit within large unit 24 1064.67 | 24 1204.25 | 36 1590.24 | 36 1239.82 | 36 151529 | 42 1563.71 | 42 1467.48
iqﬁl‘ﬁ 9

Between plot 2 11034640 | 2 | 1034640 | 2 | 1034640 | .2 | 1034640 | 2 | 10346.40 | 2 | 10346.40 | 2 | 10346.40
Between large unit within plot 21 2009.86 | 21 144524 | 9 3611.07 | 9 146351 | 9 154785 | 3 373829 | 3 363.13
Between single unit within large unit 24 1564.33 | 24 2058.38 | =36 1312.54 | 36 1849.43 | 36 1828.35 | 42 1631.82 | 42 1872.90
i 10

Between plot 2 6314.58 | 2 6314.58 |~ 2 6314.58 | 2 6314.58 | 2 6314.58 | 2 6314.58 | 2 6314.58
Between large unit within plot 21 1439.55 | 21 129212 | 9 147939 | 9 960.89 | 9 538.17 | 3 192300 | 3 524.25
Between single unit within large unit 24 1392.54. 24 1521.54 | 36 1398.25 | 36 1527.88 | 36 163356 | 42 1378.15 | 42 1478.07

73




M19199 18 uansUseansamduniug (Relative Efficiency) vasrandniseuluaiununsns Jawminasaziny U 2564

nivuaLargUIIeene) fu

wmmﬁuﬁaju (GRERNP)
el 128 ATl 256 R34, 512 5.4,
1x2 2x1 1x4 2x2 4x1 2x4 4x2
1 91.17 121.76 130.14 152.21 126.98 87.46 310.57
2 89.48 136.70 195.57 165.01 128.38 204.84 133.35
3 135.17 99.76 105.34 240.79 74.29 194.02 67.84
4 89.33 91.12 54.02 198.48 92.24 240.73 40.32
5 97.90 104.60 69.14 209.72 69.24 591.91 28.71
6 76.75 125.48 109.03 67.99 139.64 74.25 106.06
7 104.39 91.08 156.84 75.86 118.83 184.36 312.04
8 78.55 72.78 53.59 85.48 102.00 49.57 85.76
9 122.63 88.18 121.10 114.50 49.08 488.05 47.41
10 109.47 98.26 147.21 262.83 95.61 269.81 73.56

= o ' A ° o a a a v v A a
13790 19 muqﬂLLagmqaﬂqqqmmLM@J']%&NE‘”%?UU?ELlluwaNa@]nLﬁEJUIUﬂ’JULﬂUGﬁﬂi IMAAIASINY U 2564

Ny muqﬂﬁuﬁfjm ANNARNALAGEY (%) szfuAMuTesIY (%)
(m19198UM3) (d) 95 90
S 512 15 3 2
10 7 5

74




M990 20 YwAwazIUIIMUAY AR ANKUTUTIL Yesdasuzasnalumununsns JwminaTasiny U 2563

vUA sUs18 o AR
., ALY F C.V.(%)
(m137191Un%) (waaxa) wdsusau

9 1x1 90.55 289.66 - 18.80
18 1x2 181.10 790.14 1.18% 15.52
2x1 668.54 14.27

27 3x1 271.66 1,243.49 - 12.98
36 1x4 362.21 2,092.05 1.06™ 12.63
2x2 1,962.95 12.23

54 3x2 543.31 3,494.43 1.00™ 10.88
6x1 3,478.25 10.86

72 1x8 724.41 5,162.56 1.08™ 9.92
2x4 5,612.71 10.34

108 3x4 1,086.62 9,772.98 1.09™ 9.10
6x2 10,727.87 9.53

144 2x8 1,448.83 14,189.08 - 8.22
216 3x8 2,173.24 26,283.03 1.2™ 7.46
6x4 32,349.41 8.28
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A19°99 21 ANduUIEANEANLUIUTIU (% C.V.) AUszanm (% C.V.) 99naun1s (E(% C.V.)
uazdnIIEILNTARABINaNARLE AT NERNSiNTUIATUNAUNYY (Ratio) YeswanAnuzaznelvuawUasange M

Tuaiunuasns Faninasasny U 2563

¥

NuTiiuies (as.a.) % C.V. E(%C.V.) Ratio
9 18.79 18.38 -

18 15.52 15.13 0.36

27 12.98 13.51 0.18

36 12.43 12.46 0.12

54 10.87 11.12 0.07

72 10.13 10.26 0.05

108 9.31 9.16 0.03

144 8.22 8.45 0.02

216 7.87 7.54 0.01

319l 22 YunuaziegsuTivINEaNd MEUU st uaNAR T Az neluAILLNYASNS Janinasasing U 2563

oy yuALTidy AuAAIALAREY (%) sERuAALTRLiY (%)

(M13796UR9) (d) 95 90

Uzazna 18 15 4 3

10 9 7
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M1399 23 YwanazgUIMYAY ARy ANUWUTUTIL Yeslaszazneluaiunuasng SwineSasiny U 2564

vUA sUs18 o AR
., ALY F C.V.(%)
(m137191Un%) (waaxa) wdsusau

9 1x1 129.61 315.50 - 13.70
18 1x2 259.22 934.86 1.04™ 11.80
2x1 896.88 11.55

27 3x1 388.83 1,670.14 - 10.51
36 1x4 518.44 2,939.88 1.03"™ 10.46
2x2 2,859.70 10.31

54 3x2 777.66 5,513.81 0.99™ 9.55
6x1 5,570.97 9.60

72 1x8 1,036.87 8,734.39 1.10™ 9.01
2x4 9,646.78 9.47

108 3x4 1,555.31 18,982.98 1.03"™ 8.86
6x2 19,626.12 9.01

144 2x8 2,073.75 29,418.88 - 8.27
216 3x8 3,110.62 58,053.76 1.21™ 7.75
6x4 70,437.94 8.53
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A1919% 24 AnduUszansAuLUIUTIL (% C.V.) Ardszanu (% C.V.) 21nauns (E(% C.V.)
wazdnIIEILNTARABINaNARLEATNERNSiNTUIANUTAUNYY (Ratio) YveswanAnuzaznelvuawUagange M

Tuaunuasns Yaminasagny U 2564

v

Nufiiuiies (a5.a.) % C.V. E(%C.V.) Ratio
9 13.70 13.08 -
18 11.67 11.70 0.15
27 10.51 10.96 0.08
36 10.39 10.47 0.06
54 9.57 9.81 0.04
72 9.24 9.36 0.02
108 8.93 8.77 0.02
144 8.27 8.37 0.01
216 8.14 7.84 0.01
M319#l 25 YuauaziesduzaNd i UUsidlunandnuzaznoluaILNYATNS Jwinaaziny U 2564
Ny mu’mﬁuﬁ@jm ANUARNALAREY (%) szfuAMuTesIY (%)
(mM31909) (d) 95 90
ULALND 18 15 3 2
10 5 4
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