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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 accurate evaluation 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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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 units at 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 y = ax” 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 at least 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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1. Ugndrunwuy Uniformity Trial Aen1sugniteyiauaziugifedtuiadeiuduiulyg Weswin
trunufinfidnuvaznisugnenwdanluwlasges Fupseunvatgasnitg 0.5 wes 813 10 wes 91w
4 wlasgay LIuszeysynInaudatges 0.5 AT 597 20 a51auns uiazwlasgesdgndiunlagld
lnadiunvquay 2 Ina Wuwere17 10 w3 §907U 5 4ad 538235WI94e7 0.1 AT 53rineey 0.1
wes guashwudas Wi Tadeuaznuansdosiumdndngiivnuanudndunasmuzan

2. dlowngasu 3 ieu nuiemandn usazulatgesiium - Meiduwadiu (border) fuag 0.2

! ' 14 13 a [ ' 1 . . =~ X A = A &

A5 MdIwgaundng 0.5 Was 813 0.1 a5 inunadnlluniieday (basic unit) Ao MuAAUNEINLEN
=i - o 3 o a o a ¢ A o < ! & A [y < a
gaanursatalmdnrandatazinlulessiiiedndususisazssuiaiiuine q Ay nunands
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31 Auaay (Mean)
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Mean = ——
n
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3.2 A1AUBUSUTIY

Variance(s2 ) =

[

g X = ANRATUNMUNTIUNUDILARLUUIANUA

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

A/ variance
CV.(%)=—"—X100
mean

3.4 wanuduiusserninsiuiiiufewasedulszansanuwlsusiu uwiazwlas@eglugy

dunIg

Tneh 11U52AVSANUWUSUSIY

y
X = funuiien (Plot Size)
NUsraNSveIINTadU (Regression Coefficient)

3.5 AMINAFDUANLUTUVDIAUNNT 4 LdU (Homogeneity of Regression Coefficients)
AUURFIUVBINITVAFDUAINTY VOUFUANNITONDY 4 LEU
i, B, =B, =B, =B,
H, B, ;tBJ ey

IHadfvnaou F 9 df (1, f2) isedutuddey .05

[D—(EZ /C)—B:|/(k—1)

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

B/(ini —2k)
Tnedi Aizzy2 —M Ji=1,.k

> X
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k
B=2_A

i=1

C=fo +Zx§ +...+in

D=ny + Zyi +..+ Zyi
E:ley1 + szyz + ..+ Zxkyk
k = 99UUANUNT

n.= 31IUTBYa (paired observations) luusagaunis

4. MIaguRanIsAny

4.1 NI15UINASNAABUAINUVNAUYBIAIAUUSEANTIINTATUNS 4 aUNIStuwAastN Anwn

¥ '
aa a A Ql

] ! o o 2 a . . | N
MINWUIANANNUNNEDR LAAFUVUIANUNLNULNEINLUNEEL (Optimum Plot Size) aMnv3Udgu
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[y
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dunsilananisfnendvuneaniuiivggaluy 4 aunsduinesgiusdasiufeinmunzaudmsuilag

o

NAABIUIUN LAMINWUINULANAINAUNIEDR FuedsA1duUseansanuwlsusiune 4 1du Tulmas

mmmﬁuﬁué’amaumﬂugﬂ § = ax” Wesaunafier dednduruiefiuiiiuieifivaiganain
dunswlnddl assdutaddsuldmendunsisenhsiuifuiefumduussanianuuususiuty
fannafl warfinnsanaugfudasniswisundasiszanm 05 ssuisiuiiiuiefuaduyssans
mmLLUiUiauLfJummgmLmaaLﬁmﬁ'mﬂ'mmzaméfm%’uLLﬂaawmaaqﬂ’mﬂ

4.2 winwan1sanwis 2 Y lanaldTuiiamaderiunaiuseagunasuiaiufiniaswnsgiui

wnzas (Optimum Plot Size) teoltlunsuseiliunanandmsuanuidevaoun

L=
- NIUUNINYDYA

- UmUnRaNanUIuUNds/MUuE Y

- 52822210 IUNT5IY ¢ 1 A.A. 2562 — 30 N.8. 2564

l
= o

- A0UNNINTITNAADY

[y

NFITLLALIATILVINNADANUITENUAT NIHLITULALIVINT

'
U av v =

AUGITULATNAIUINITIAYATUNS dNUNITBLATTMUINISINYASIIAT 1
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NAaN1539uazN158AUsuHa

Udeyanandnilaudazuawnieseinaniads lngnsidmdnuandnanns 96 wiae
gog undaduauiniiuiang 9 Auld 11 vuin luwdagvuinfiuiamiaeids (Mean) AR
wUsUsau (Variance) wazArdudszdnsmiuudsusiu (Coefficient of Variation : C.V.(%)) Wag

v '
[y s 1 =] ! [ I (% s

AMUFURUSsEnIEiuAR U et uAdLUSEANSANLLUSUTIN HANISANYINUIENAISANNENTUS

[y

svieiuiAuiies (X) Audrduuseanianuudsusiu (y) oglugu y =ax” uagduanen
Ssyavduesiarmua (R?) vessandntaun Tuulasinuvis 4 was O 2563 lduadisil (Uil 1)
wasdl 1 aums v, = 647X R® =88.28%
wasfl 2 aums ,= 829X R”= 81.34%
wasii 3 aums v,= 8.09X " R’= 86.05%

i ~ -0.271 2
wUaafl 4 aums y,=7.57X " R =87.79%

NNSNAgB U UYesAduUTEANSIINTatuveIns 4 uas nudrdianuuandsiunisada
(m157971 2) Medlazdenulasilimwiaiuiiiuneiilug g Weoeuiun 4 ulas wuit aweiiuiny
a d' o v & Az ~ 1Y ! < £% A
WNemngaudmsuiaun fuiinudedlddesndt 0.6 mM310ans (AU 5 Uo7 9 ag 12 f) (115999 1)

IS = o a goj d‘ (% Y a d' 1 o o a

U 2564 Feallunisnnassgiiieduna wagliiinni1uiienss wiugi launsanidunis
wuReiul 2563 wandntaunluwlas@inuing 4 ulas U 2564 lananatl (3U# 2)

i ~ -0.53 2

wUaafl 1 aums y, = 886X R =79.84%
a ~ -0.35 2

wlasn 2 auns y,= 9.87X R"=57.7%
a ~ -0.13 2

wlaan 3 aun1s y,= 14.91X " R = 88.34%

y N -0.11 .2
wUasfl 4 aums y,= 19.71X  R"= 84.68%
INNIINAABUWININUVBIAFUUTEANTINTATUVRING 4 wUAY WUNTANURANAIITUNSETA
(m157971 4) Madlazdenulasilimwaiuiiiuieilugfign Weleudiuis 4 ulas wudr aweiiuiny

a a o (YK & A Q{' 1Y 1 13 £ PN
LNYINERUNEANEIRIUUIUN WUVlLﬂ‘ULﬂEJ’JbLiJUQE’Jﬂ'N 0.6 A131LUAT (LU 5 1 98y 12 AU) (M99 3)

ayunan1sIdsuazdatauauuy

& A= = c{' ° LYY & A a [ ! <
YUIANUNLAULAYINERUISENFINIUUIUN W‘LW]Lﬂ‘ULﬂEJ’JbLlIUE]EJﬂ’JW 0.6 M1579LUAS (LNU 5 Lo 9

ay 12 #u)
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1. Ugnugl1manuiuy Uniformity Trial Aenisugnitvslinuaziugineriufinseduluiiulng
Wesnnmghvnuluiisdidnuaznisugnenuuas Wuudasdes Fusseuwdasdesnine 1 wms 813 25
WS 910U 4 wlasges LIuszezsyninanUatdes 0.5 e 53uLeN 150 m159mes uhazulasgos
UM Ivnusseesendnanad 0.25 Wns 5enineed 0.25 was gquasnwiwdas Tvidn lddeuazviu
anstestuidadagigmunnudindusazinzay
2. dlse1gasu 3 ey uiieinandn upaziUasgostiui — vneluuwadsu (border) suas 0.2
| | o < a & | | . T T A
AT ¥U28888AI19 0.5 1A 817 0.1 e s tunadsluniisges (basic unit) Ao WUALAULABITLEN
PN Ql' Y] goj t a o a ¢ [ I | d’l’ a [y <@ a
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MunRnseiunaenuUas uaszluasgesil 96 iges Fulhminwandnanusaznihedes udadu
YuaLUamnaes (plot size) M9 q Auld 11 aun

3. MTBATIENaneann e lufadR a9l

31 Auady (Mean)

n

2,

Mean =
n

lgfl xi = Avesleyatwinvgmnuluviiedes |

N = IUIUNUILLBY I ULAALIUIANUN
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3.2 ANANULUTUTIU

Variance(s2 ) =

[

P89 X = ARAUUIRENIE I UTDILAAZTUIANUN

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

“/variance
CV.(%)=—""X100
mean

3.4 WAnuduRusIEnisuAufgmarAmduUsEANSANRYSUTIW wiasuUasdeglugy

dunIg

Tneh = AnduUszansanuwUsusiu

[ '

y
X = fudiuiien (Plot Size)
b = mMdNUsEANEURIIINTATU (Regression Coefficient)

3.5 NMINARDUALTUVDIENNTT 4 LdU (Homogeneity of Regression Coefficients)
ﬂﬂmaiWUﬂaﬂﬂqiﬂﬂa@UﬂT]M%’u maaﬁuaummmaa 4 Lﬁ’u
4B, =B. =B, =B,
H B #B, s i#]
IWadfvnaou F 9 df (1, f2) isedutoddey .05
I:D—(Ez /C)—B}/(k—l)
= k
B/|2n —2k

i=1

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




18

()

Tned Ai:Zy2 Ji=1,.k

>x
B:iAi

i=1

C=fo +Zx2 +...+in

D=ny + Zyi +..+ Zyi
E:ley1 + szyz +..+ Zxkyk
k = 99UIUANUNT

n,= 9uIuTeYa (paired observations) luusiayauns

4. MIaguRanIsAny
4.1 f91501INNTNAADUAUWITUVRIANEUUTEANSINTATUNS 4 aunislundasUnfnw
1 ' [ aa v a & A= PN N . . ! N
MIINNUIANANAUNNETH FednduruiaiunuineInuuzay (Optimum Plot Size) 3nYialdey
lwasdunsmsznitsiuiinuineafiuadudszansanusususiusuiiaing waziinnsanaiugiv
dnsnisiUasundasuszana 0.5 seninseniniiuiiuineiuadudssansenuudsusiu laeden
dunsilananisfinendvunaiuiivagaly 4 aunisdunnesgruwdasiufeinmunzaudmsuida

a

NARDINANININY WABINNUITILANANAUNNEDR  FuadsaduUsyandnnuuwususiung 4 1du Tuus

L A v “ b a a A o a [ a P
azruIANUTLAIMIENNTITIUSY ¥ =aX | iesaun1siign iednduruiaiumauifgsnzaun
duns il assdutraldsulasraadunsnseninafuiAuiefuAduUseansanuLUsusiusy
fiA1Asi wagfiarsanAIvaiudnsansasuulasussana 0.5 seniniuiliuiierfuaduyszans

I3 & o a ° ) v
ANULUIUTILTUNNNIFIULY LA UINEINALNZAUF NI ULUAIAaIUE 11U

4.2 winnan1saneis 2 U lanaldTuiiamadertunaiuseagunasuiaiufiniasunsgiui

wingay (Optimum Plot Size) titolglunisusziliunanand niuauisengiminu

A=
- NIUUNINYDYA

- UANENARVQYIUER/ MU B
- 5282121 HUN5998 ¢ 1 B.A. 2562 — 30 n.8. 2564

- #0NUNINNISNNABY

NAUITULALIATILINNADANUIINYAT NBIUNUIIULALIVINTT

=

Augdeinunsandiedinil anduideivaiy



19

NaN1539uazN15nUsuHa

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

ANUAURUS TEUIINUTAULABIAUANFUUTEANSAUWUTUTIN NANISANEINUINENNITAMUFUNUS

1 dy QA' a" [ 1 [ a Q‘ I ~ b o
sEnIeuiiuies (X) duedudsz@nsaauudsusiu () aglugd v =aX wazdAiulrnen

A
duuszAvsvesnimun (R) vewandava vy Tuudasfinwms 4 wdas 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%
NNTNAABUWINTUYBIAFNUSEANTTINTAtU0INT 4 wlas Nudliauuand1aiunIeana
(m15797 6) slazidenulasiivuediuiinuiiedsnlingfian Ay sueiuinufemazaud iy
W fuiinuinealddesnin 8 mMauuns (AU 4 ual 9 ag 32 du) (5199 5)
= =% o a 5 A4 A o ¥ oa =i 1o o a
U 2564 Feandunisneaesdiiieduduna wasliinauiionss wiug lagauduns
wuRediul 2563 wandnve 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 auny y,= 20.23X 7 R = 92.29%
- . -0.74 2
wlaan 4 aun1s y,= 1557X " R = 96.08%
NATNAFRUWINNUYDIAFUUTEENTTINTatuveis 4 wlas wudndauuans1eiunead
(15797 8) visllazidenudasiivueiuinuiiednlngfian sy vueiuinuifemanzaud iy
wgivu uiiuifesliddesndt 8 asiauns (AU 4 was 9 az 32 f) (597 3, JU7 2)
Ingagunanismaassis 2 U inagenndesiu fe nsiiiunandangmanuniinisugnuuuen
WUaRTZEEIEMI0T 0.25 WIAT SEWINNAU 0.25 RS uaiuiiuneimunzaudmsung v

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

ayunan1sidsuazdaiauanuy

& A= c{' A ° U ¥ X 4z a 1Y 1 <
VUMW UNEAULNYINENRUITAUTIRITUNYININY Wu‘VlLﬂULﬂEJ’JiMU@EJﬂ’N 8 M1919URT (AU 4 L 9

ay 32 fu)
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Tasan1533e@ 2 nsAnwinadansadaielddunnsgivdwivilamaassiivayulnsldnen
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- gunsallvn
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- {heudas

wa

ad a
- ’JSUQ‘UGIﬂ']’i‘VIﬂaEN

1. Ugnnsideuuaduy Uniformity Trial Aonisuanitweiiauaviudiferiuinnemuduiulvg lu

Y

[ '
IS

et 1,120 m15191As 311U 40 UAY 9 ¥ 28 AU SYEEUINTENINA 1 WAT SerIeund 1 1uns aagu
71 1 finsquasnwiudas i Tadeuasnuanstesiumdndngiivanuanudnduasinunzay
2. \{loeyAsu 3 Weu Nuienandn uwiazulasdestium — vnedunadsu (border) Auaz 0.2
! ' 14 13 a [ ' 1 . . I~ X A d' A <
wns Mggesndng 0.5 wns 813 0.1 Wes inunadaluniiggey (basic unit) Ao NUMLAUALINEN
Ngafiausadaiminuandawasinluinsziiiiedadugusisuazauiniiunag q du tiudande
VvunRndefunaoauUas wiszulasdesdl 96 miheges Falminuandnanudazmiieges udndu

PuIRLUawAaBa (plot size) 619 9 Auld 11 9un

2
v

3. MNFIASZIHANSEDN R e ldFaaR natl

31 Auade (Mean)

n

>

i=1

Mean =
n

gl x = Aweweyaumiinnsvldguwasluniigdes? i

N = IMUIUNUILLB8IULAASIUIANUN

3.2 AnauwUsUsIU

Variance(s2 ) =
n-1

TAgN X = ANRATUNUNNTZLASULAIEATDILARLUUIANUN
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33 pduUseanaanuuUsUTIL (Coefficient of Variation: C.V. (%)) vadusazuuin

</ variance
CV.(%)=———X100
mean

3.4 WAnuduiussenisuiufemarAduUsEansANRsUTIU wiasuUasdeglugy

GENNb

Tne UUsEaNsANLUTUIIY

y
X = Wudiuiien (Plot Size)
NUsEANSURITINTaTU (Regression Coefficient)

3.5 MINAFDUANUIALDUAUYDY Variance (Homogeneity of Variance) &3l 2 dnwaue
3.5.1 NSUNINAABUAIUIRLDUAUYBY Variance 2 Usyang
2 2
Hy: O, =0,

2 2
H: O, * o,

2
S
F= —; df = (nl—l , nz-l) (Gomez & Gomez, 1984)
S
2

- 2 2
gl S; >'S,
3.5.2 N3N1INAdRUANWTauiuYes Variance 11nn31 2 Usywng
2 2 2 2
H, : O, =0,=0,=..=0,

2 2 . .
HO:Gi ?’—'O'J. JIF ]

, 2303 . ,
X = f log MSE - Zﬁ log S, |, df= k-1 (Gomez & Gomez, 1984)

¢ i=1

k

Z:(n—l)si2

MSE = =L
n-1
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f:Zk:ﬁ

i=1
f =n-1 18 n = WWINVBWIDYN |

1 11
c=1+—m Z———
3(k+1)| T
e k = Snuvesrmenuwlsusuiinvegeu
nsdlIeuiiguaumlouniuves Variance 81 Variance liunnsreiuasuladngusas
LL‘UmWaauﬁugﬂiwﬁmﬁwgmmﬂiﬂ 9 WEH" Variance 1A1MULANAINAYU (Heterogeneity of

U Aa A

Variance) kand313ussiUamaasiiniuddny lneavdndudaniusiaudasiil Variance fn

Y

a ° 9 o A& A o e v A A Y
Mign Wnevihnsnaaesd 2 U dieidunsiudunaliiinnugnsieadediels

3.6 NMINAFDUANUTUVDIFUNTT 2 LdU (Homogeneity of Regression Coefficients)
AUUAFIVVBINITNAFRUANUTUY VBUAUANNTONDDEY 2 Ll
Ho :lgfﬁz
Hy :181 # /82

o an b, -b
ldadfnnaou t= L2
1 1
2
S +
p 2 2
2.\
e b way Sé

o (n,2)s, (1)+(n,2)s,,
-

n,+n,-4
2 2 a . Y A
Syx 1) » Syx (2)% residual mean square UBIANNITLEUN 1 Ay 2

ANUAIAU
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4. MIaguRanIsAny

{a Y

4.1 NINTUIINNITNAFBUAIULYINAUVDIAIFUUTEANTINTaTU TuwsazUNANYY nInnuIN

'
vV a a

WANANSAUN19ERR zdnduvuInuAiuieMmLnzan (Optimum Plot Size) 31nYralasulAaues

(%
(Y a

dunsmlsgnineiuiiuingsfuadudseansanunlsusiusudanni waeinnsuniueiudnsinig

WasuuUasszana 0.5 serinsiuiiiuieatumdulszansmiunususiudunnnsgiuwdasiuifeddn
g aLdmMIULUAMARRINTEITEULAY

a v

4.2 NINSUIIINAISNAFBUAINULYINAUVDIAIFUUTLANTTNTATUVBY 2 U RN UINNUIN

WANANAUN19ERR Fzdnduruiniuiiiuinetfiuiizay (Optimum Plot Size) 91nvaldsulAsvas

v @

dunsmlsgnineiuiiuinesfuadudssansanunlsusiusudani waziiansainiugivdnsinig
Waguulasuszana 0.5 ssrindiuinunerfuamdulseansanuulsusu tnedendunsiniling

= = & A 1 [ 13 PN d' ° v A
miﬁﬂmmu’mwuﬂwmqfﬂu 2 duns L‘Uu&ﬂ@iﬁ’]uuﬂﬁﬂLﬂULﬂEJ']‘VIL‘Vill']%ﬁﬂJﬁ’]‘MiULL‘UﬁQ‘I/IG]ﬁ@QﬂiSL’i]EJU

[y

WA WAMINNUINLULANA1TUN9EDH  FudsAduUseanTanuwlsUsaune 2 vy Tulsazuuiniui

v =~ = A o a & A e A o & \
LLa’JanNﬂqﬁiugﬂ LNYNENNTLRYT LWE)GmameG}W‘LJ‘VILﬂULﬂEJ’JVleJ’lzanﬁ]’mLﬂuﬂi’l‘vﬂ‘wmu PINFIU

P20 A8 ULAIUDBAUNTINTENINNUTAULASIAUAIE LU EANTAULUTUTIUS NIRRT hazia15an

[y

mu@J'ﬂUé’mwmimﬁammmmzmm 0.5 senIsfuMmA ULt uANTuUTEANT ALY SUTIUL DU

R IURanAUNEINMINZANE T ULUamARDINTZIIBULA

- nMsluiindaya

- UNTUNHANARNT LAY ULANERN /YUY DY
- 52822210 IUNT5IAY ¢ 1 f.A. 2562 — 30 N.8. 2564
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Crop Cutting for Yield Estimation of Fruit crop
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Abstract

crop cutting for yield estimation of fruit crop was conducted at 10 orchard farms at
Sisaket Province. The selection citeria for durian orchard farmers were based on age of durian
tree (at least 7 years), spacing of 8x8 meters and planting area of at least 5 rai. Sampling size
was 48 trees per durian farmer. Each farmer received 3 sampling plots. each plot containing 16
trees (4 rows of 4 trees each). The selection criteria for papaya farmers were based on age of
papaya (at least 1 year), spacing of 3 x 3 meters and planting area of at least 3 rai. Sampling size
was 144 trees per papaya farmer. Each farmer received 3 sampling plots. each plot containing
48 trees (6 rows of 8 trees each). In both experiments, yield was harvested from one tree as
one basic unit. Data of yield was collected from each tree. Relative efficiency was calculated for
optimum plot size of durian and papaya in orchard farmers. The results could be shown as
follows.
The results for durain :

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 accurate evaluation was set at 15% and level of significance at 5%

and 10% respectively.
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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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(ms, )(df, )+(ms, )(cf,)

_ , s, = MS, (Gomez and Gomez, 1984)
df, +df3

1

e MS, = Mean square between large units within plot
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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

- UszAnEanduius (Relative Efficiency) 31ngns

1005

> (Gomez and Gomez, 1984)
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WisuWiguiua F-table M df = ny - 1 wag n, — 1

d‘ o £ .
e n; - 1 = 9UIUYBYAVRI Larger Variance

n, - 1 = 9uveyaves Smaller Variance
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anuIANNRUTUTINEANULANA i ueg1litedAyn1eEda waneinguswlasing

AoANNLUTUTIN A8FaNTUTITANULUTUTINLNAGR witnAnusUsUTaulifianuunneig

fiu wansingusiulameaassazdusuamaeusuulaila

2.2 MIMIIUFIRENFUIMINgay (Sample Size) Llalavuin warsusiilmunzay

Wit TeyalaandnuiuiukarJUTRAMENTANNIAUIMMTININAIRENFUAMENEaY 91N

ans
Y
fosz
n=——"— (Gomez and Gomez, 1984)
o (%)
We  n = duIuiieg
;o - & od,
57 = AIANULUTUTIUYDINANAANZAZ NI AN UYL AL ZEL
d = A3eUarYaInILARIAARELYBINANENIINNTTENAIRE 1 E BN lTRANEIARIN
HaNANRALa3 (Muunliduy 10% wag 15%)
X = wandnwaunsluvuinguilvangay
Z, = manasilasunfunasgiunssiulisddny o lneivuali a = 0.05 wag 0.01
v R Y
- MsUuiindaya

- UMUNNANANEANTAYND/MUNYY DY
- 52822210 IUNT5IY ¢ 1 f.A. 2562 — 30 N.8. 2564
- 401UNNINISNNABY

NAUITHLALIATILYNNATANUITENEAT NBIUNUIIULALIVINTT

aununsnIUanuvazne Jminasaziny
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NAaN1539uazN158AUsuHa

ifeyanandnuzarneluaiununing Jminsasiny 91U3U 10 518 szazUan 3x3 WS i
avsudu 3 90 ustazgedldiuu 48 du Tnedu 6 um 1 oz 8 fu T 144 du FelwidnuanAaurazne
usiazdilaglii 1 dudu 1 niheges (basic unit daduguuasauiniiuiivng 9 Auld 9 wue 15
sU$9 luusazauwiadiuinmianade (Mean) A1AuulsUsIu (Variance) warAnduuszdnsan
wUsU571 (Coefficient of Variation : C.V.) wazmianuduiusszuinwuiafiuiifuiieivesuas
yAABa (X) AuAdulszansauulsusiu (Y) (15197 1) Sseggunuuauns § =ax" nsiansaniden

Ly

yuraudameassiimnzauiisldiduuinsgiufefiansanandrlisuliwesduaun 1saudunus
1 zﬁy d' @ d' U 1 [ a a{ a d' a XY}
sEninuIaiuAung e sUamaaeiuAduUTEANEANULUTUTINEAIAT kaEfiaTaAuaiy
991d1UN1TANAWRIAFUUTEANS ALY TUT AN ISHRILVLI AN UL AU 8T ETA1USEI 0.5 (Ratio)
¢ | o o ¢ ' g A= a o Y a &£ '
NANITANBINUINENNTITAIIUFUNUSTENI NN UNLAULAEINUAIFNUTZENTANULUTUSIU Lagan

FuUszansveaiiniuua (Coefficient of Determination : R?) vasiminuandsuzaznalut 2563 e

“ —0.28 & A a4 A | w
aunns v =34.01X " way R? = 99.07% WuilAudgvizauvesUamaasslzaznawintiu 18
ANTINLAT (AU 1 4D 9 ag 2 fi) (IN5199 8, UM 1)
& o &g Aa ° . . A o ° ) '
MnturaresvunuAnvuzanlumuiam Sampling Variance et luauiamalngng

'
1 al

duillmunzay vualiaiUssduiaonaiasadu - 15% msldduiugadieds 4 ga/udas wag 3

q

99/ulas feseRumdeniy 95% uay 90% @udwiy uAtiAesnsanauaaLadeuliana
TnemualidUszsanauinana1siadu 100%. aedoadvruinfogndliuniy fe Suugaieds
9 90/ulas uay 7 /ulawnesyiuanuidoniu 95% waz 90% mwddy (13197 9)

T 2564 dnflunisnaassufieduduna uagliAnauiemss ududi lnsdndunis

| a v o o o & ' X dc o o 1w a £ '
WULAEINUY 2563 NIFUAITAIUANNUSTEUINNUNLAULAYINUAIAUUTEANTAINULUTUSIU  hagAN

o a

£ o o H £y a = v ~ —0.16
11U ANTYRIRIA U dnnriinrandnuzaznalul 2564 laaunis y =18.64X kag R? = 97.00%

[ '
A ]

< A P Y < v = =3

NUNLAUAE TN aNTDILUaIAADINZAZNBLYNAY 18 AN1TNMAT (AU 1 17 9 8% 2 Au %39 LAY 2
wad 9 g 1AW (19199 11, 3U9 2) anduilinavesruiaiunmuizauldd1uiumi Sampling
Variance tfiodnlumuamfmsgisduiiinunzay dvualiaiuszsifiuinonaiasadu 15% aasld
FIUIUAFIDELTN 3 0/UURT waE 2 9/uUas MeTERUANWRIY 95% uag 90% MINAIFU WA
4 a Y Y o Y1 a 1 a Id 14 PN
Asdn1TanANAaaAaeuliteras TnsAmualiAiUszsaiuinanaasaly 10% azdeaiinguin
Megelvinniy Ao IIUAEIBENN 5 90/uiad kag 4 90/ulad MesERuANwely 95% uay
90% MIAIRU (M99 12)

Tunsfinufmeg wduiioUsziliunandnuzaznaluaiununsns Jsninasazing azuiulaame

{2 o

e v = v [y | I3 o ' Ao 4 A
2 UIﬂNaﬂqiﬁﬂ‘Uqa@@ﬂa@\iﬂu A8 ﬂ?i?ijﬂUﬁ!@@'ﬂ@ﬂqQWNWUV]Lﬂ‘ULﬂEJ'J‘V]LWNW%aﬂJSU@\TLL‘UaQVWIa@Q
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UzazNoWwiu 18 M191WAT MnNardnuzagnalugiunymnInsilinuadaueiu desdudiuiuge

FID8 1AL

ayunansITeLasdalauaLUY

fuffuieaimnzauveamaasmzaznewinfu 18 am31awns (AU 1 uan o Ay 2 AU)
muualirUssfiuinanaasalu 15% asldduiugadiegie 4 9o/ulas waz 3 ga/ulag e
seduaudoiu 95% uar 90% mNaU widhdesnisanaueaiandeuliteras tnarvusli
Adszanafnnnaniadu 10% asdoadurundieddliuniy fe 1IUARIRENe 9 9a/uUad

WAz 7 90/uUad ARgTEAUANIYRNY 95% war 90% MINa1GU
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unaguuasdalauaiue

[

1. wwspuulamaaesesiivayulng dsd
1.1 awafiufifufsfiangasdmiutiun sswinaua 0.1 wng svezseninedu 0.1 was Audl
Aufenliesndn 0.6 msauns Giu 5 uwad 9 8z 12 §u)
1.2 wunaiuiiiudefvangaudmiung vy ssogseviium 0.25 e sewineiu 0.25
wins fuiiuifenlaiiosnd 8 msauns (Au 4 un 9 ay 32 f)
1.3 suinfuiifuifsfvnsandniunssifovun sendneu 1 1wes ssogssvingu 1 wns
fuifuifelitiosndn 18 maawes Hudwdempanlisitagug
2. Wnuarinesduiivnzand s iunananliig I
2.1 Muiduierfunzalunsussdiugdoulumunnans fe 512 msawns (v 2 uo 9 ae
4 61 %39 4 a0 9 aY 2 )
- AwualiAiUssdiuiinainatasadu 15% edsldduaugadiedne 3 9a/ulas way 2
/ulas shesgduanudediu 95% war 90% MLENGU
- Avualiduszanaiinainaasadu 10% msldduiugadiede 7 9e/ulas uag 5
90/udasioseiuanudeiu 95% uay 90% mudisy
2.2 MuiiuAnfimnzaurenutamaaemeagnaiity 18 manauns (Au 1w 9 ae 2 Fu)
- iualdaUszdiuiinainaasadu 15% asldduiugededns 4 go/udas waz 3 90/
was sheseAuAnudesiy. 95% wag 90% AuAd
- ivueldeUszanaRanaasalu 10% asldiwaugediegne 9 ga/uwlas uaz 7

/uUas MysEAuANUERIY 95% way 90% AuaRY
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o

NF1ITELATIATILIN AT ANUITUNGYAT NOINUIIUKALTIYINIT NTNIVINITNEAT. 2558, ATIANIS
adatunsUURNWITENYAS. YuUNEnnTaINTSINYR SIS SEmNALYY 3110 8N d: w3, 50
Wi

AugIdefivatuaSazing. 2540, nsAnwidzaznanunusslsaluaalida. snwsdndin: ngamme.

AudIdefivaiueiazinyg. 25430, NSRAANEATUGNEaZNEAENUGIINGE 1, 2, 3 NUNNLIATAIUWIY
UTAZNBLATULAZNBLUNAN. DNWTUMTR: NTUNNAI.

AugITeuarNvaIuATaziNY. 25440, N1ITIUTILALANIRUTUEAZND. NTUIVINITINYAT: NTUNNA.

AUGANTAUNANINTNGNS. 2561, afAnsAduAtnuasineduisdsena U 2560. dinanuiasugiia

AILANWAT: NTILNNL.

dinauasugianisinuns. 2560. iWendusu \enlvina nandn waznandnsials U 2560. duduain:

http://0ae.go.th/assets/portals/1/fileups/prcaidata/files/durian60(3).pdf. [1.A. 2564].
Gomez and Gomez. 1984. Statistical Procedures for Agricultural Research. John Wiley & Sons,

Inc.: Canada. 680 p.


http://oae.go.th/assets/portals/1/fileups/prcaidata/files/durian60(3).pdf
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AN51991 1 ANENUSEENSANULUTUTIU (% C.V.) AnUseanas % C.V. 91nauns (E (% C.V.) hagdnsidiunisanadviadnandntinun son1stiiuyunanuiiy

fa o v 1

\g (Ratio) voawanantrunilvuawdadsie q A 91u3u 4 wuas Aaudidouasiamnnisineasung 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

Y-BAR VAR. X VAR
1.00 0.28 0
0.99 0.28 0
1.02 0.28 0
0.99 0.28 0
1.00 0.26 0

0.28 0
0.00 0
a b s.b

From To DF X-BAR
1 11 9 -0.40
12 22 9 -0.40
23 33 9 -0.40
34 44 9 -0.40
Total 42 -0.40
Within Gr 39
Between Gr 2
From To DF
1 11 9 -0.9393
12 22 9 -0.9018
23 33 9 -0.9275
34 44 9 -0.9370
Total 42 -0.8792
Within 39 -0.8816
Between 2 0.0000

0.8792 -0.3018 0.0252-11.
-0.3018 ©0.0259-11.
0.0000 ©0.0000 O.

TEST FOR DIFFERENCES BETWEEN LEVEL REGRESSIONS

ANALYSTIS

Degrees of

Differences
Differences in level
Error

Differences in angle
Error

VARIANCE TA
Sum of Mean

Squares Square V
0.130 0.022
0.007 0.002
0.291 0.007
0.122 0.041
0.168 0.005

aq
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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 =
WuUNLAULNg (R5.3.)

JUN 1 nnuaninuduiussenisiiuiinuiieuasduysednsanuulsusiuvemwandntitng 2563
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AN51991 3 AELUSEANSANULUTUTIU (% C.V.) AUseunad % C.V. 3naunis (F (% C.V.) hardnsidiun1sanaduadnanantiun #an1siiiuauIniuiLiu

\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




AN5199 4 NAADUANUYINNUVBIEUUSEANTINTATU 4 wilas 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

47

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



C.V.(%)

@ o & 4 =
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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
WUALAULNED (A5.80.)

JUN 2 navluananuduiiusseninaiuiinuiieuazdudssansanuulsusiuvemanda ity

2564

v A

a8
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A19199 5 AduUsEEnSANULUIUTIU (% C.V.) Auszanm (% C.V.) 21naun1s (E (% C.V.) kagdnsndiun11anaaussnananmg 111l Aen1siiuauiniiug

Wfiuiie (Ratio) veswakdnne MunTvwARUawm1a 9 A §1WIU 4 wlad Agudideinuasranadeddnd U 2563

Nuduien NanAgULUasT 1 NanAAVgIULUaT 2 HanAavigvuLUa 3 NanAavEULUa 4

(M9.40.) %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 3528  9.13 17.07 17.25  27.64 20.80 2617  48.17 21.17 2385  25.08

0.75 3337 3301 5.08 13.66 14.17  12.34 20.10 2097 20.79 19.32 2081 1218

1.00 32.49 3314 3.50 12.92 1232 7.39 17.92 17.92  12.20 18.09 18.88  7.68

1.50 31.61 31.94 239 12.07 1012 4.41 18.03 1436 7.12 17.34 1647  4.82

2.00 29.90 3112 1.64 8.51 8.80 264 15.88 1227 4.18 17.37 14.95  3.04

3.00 27.25 30.00  1.29 7.00 722 193 14.73 983  3.02 16.47 13.05  2.29

4.00 27.94 29.23  0.77 7.46 628 094 15.01 840 143 15.59 11.84  1.20

6.00 28.10 28.18 053 3.85 516 056 7.09 674  0.83 15.47 1033 0.76

800  29.42 27.45  0.36 5.00 4.48  0.34 10.59 576  0.49 13.13 9.38  0.48

12.00 28.49 2646  0.25 357 368  0.20 1.08 461 029 2.93 818  0.30
aun3 §.=33.14X"" y,= 12327 §,=17.92X"” y,= 1889X "

R’ 80.97% 97.39% 72.86% 70.80%

= 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

50
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warduuszansauulsusiuvasugmiu U 2563

y, = 33.14x°%

R? = 80.97%
*

y, = 18.89x%%
R? = 70.40%

X

y, = 1232

L
ys = 17.92x%%
X
R2 = 72.86%
— A

R? = 97.39%

& Wasl
W uas2
wilas 3

% wilas g

0.00

1.00 2.00 3.00 400 500 6.00 7.00 8.00 9.00

Y de 4
WuntAuLne (R5.4.)

10.00 11.00 12.00 13.00

JUN 3 neuaninNduiusssrinsiiuninuAg e AdNUTEATEAULUSUT TR SHAREAE 11U

U 2563
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A19199 7 AduUIEANSALLUTUTIU (% C.V.) AUszanu (% C.V.) 21nauns (E (% C.V.) LagdnInadiunsanatuoiNandnneg 11U sion1siiuuulaiug

o

\iuLie (Ratio) veswandnnelvufiiuwiaulamie o du §1wu 4 wlas figudideinvnswanadesnl U 2564

Nuduien NanAgULUasT 1 NanAAVEIULUAT 2 NanARVgIULUaT 3 NanAAgIULUaST 4

(M9.40.) %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

075  30.73 3128  7.08 21.21 2170 15.14 2076 2230 13.09 19.26 19.23  26.70

1.00 2677 30.08  4.79 20.00 1936 9.36 18.13 2023 826 16.14 1557  14.66

150  24.81 2847  3.22 15.49 16.48 575 16.72 17.64  5.18 10.49 1156  8.02

200  24.10 2738  2.18 14.31 1471 356 16.28 1601 327 11.55 936  4.40

300 2445 2591  1.70 11.06 1252 2.64 15.78 13.96 246 7.03 695  3.08

4.00  23.80 24.92 0.9 11.66 1117 135 15.51 1267 1.29 8.82 562 132

600 2441 2358  0.67 9.06 951 083 9.12 11.04 081 4.90 417 072

800  21.10 2268  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 1.37 251 022
aun3 §.=30.08X " §,=1936x " y,=2023X " §,= 1557 "

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
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

Sum of
Squares

Mean
Square

TABL

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

Error 36

53
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warduuszansaduuususiuvasugmau U 2564
45 & ulmat
L ]
W utns 2
40 uilas 3
35 w uwlng 4
y, = 30.08x %1
30 Rz = 66.77%
L 2
~ 25
S .
> .
U 20 y, = 19.36x%%
y, = 20.23x7%%
15 R2 = 96.71%
Rz = 92.29%
10 4
5
5 Y, = 15.57x%7
R? = 96.08%
X
0
0.00 1.00 200 3.00 400 500 600 7.00 800 9.00 1000 11.00 12.00 13.00
Y de 4
WuntAuLne (R5.4.)

JUN 4 nuaninuduiussrinsiuninuig e AdNUTEAEAULUSUT B SHAREAE 11U

Y 2564
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M19199 9 YUIALAEFUTIUUAmMARRY ARGy AULUTUTIN Y993UTMUAImARRINTEIREULAY U 2563

AugITe NI 918

YUINLUAINAADY sUsauUag AR
",, ARGy F v’ | CV(%)
(M13719LUN%) (N9 x 817) wuUsusau

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 53.54" 37.45
2x4 823,130.28 39.04

4x2 2,544 24587 65.61

9 3%3 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" 3375
2x6 1,457,104.24 34.96

3x4 1,479,319.85 35.23

4x3 1,593,575.38 36.56

6x2 1,306,639.21 33.12

12x1 1,278,465.50 32.75
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M15199 9 UIALAEFUTIUUAmMARRY ARy ANUKUTUTIN 1993UT1uUAImAR0INTEIReuLAg U 2563

fa v A

AugIdefiveIuliessne (ve)

UNALUAINAADY sUT19uUas . AAY
"’,, ARGy F v | CV(%)
(Mm1319LUn%) (N19 x 817) wuUsusau

16 2x8 4,603.76 2,072,847.61 | 1.23™ 31.27
ax4 2,557,478.67 34,74

18 3%x6 5,179.23 2,779,7186.02 4.32" 32.19
6X3 2,693,702.50 31.69

92 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" 25.94
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
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M15199 9 UIALAEFUTILUAmMARRY ARy ANUKUTUTIU Y8esUTMUAmAaRINTEIREuLAY U 2563

fa v A

AugIdefiveIuliessne (ve)

UL UAINAADY sUT19uUas . AAY
"’,, ARGy F v’ | CV(%)
(Mm1319LURn%) (N19 x 817) wuUsUsu

72 3x24 20,716.92 17,152,676.96 54.13" 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 4x24 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
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

YUIALLUAINAADY (B39

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

E(C.V.(%)) - -
LRg) TALLaIMAAeET i - TwALlaanaaead i+1
1 71.4280 -
2 59.1546 12.2734
3 52,9775 6.1771
q 48.9901 3.9874
6 43.8744 25578
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 24.9213 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 v’ | 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

4x2 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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M19197 11 YeuarIUsIulameass Aledy ANuLUsUTIN vessUsiUamaaenssllgulag U

fa o A

a

2564 AUSITENYEIULTEI31Y (D)

uaklameass | sUsenUag ;
°, Aady | ARNNWUIUTIY F v’ | 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 39,527,683.92 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

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 v’ | 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

63

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

Y-BAR VAR
1.48 0
1.55 0
1.51 0.

0.
0.
a b

1.8538 -0.2722

0.0127
0.0095

-21.4925
-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

0.0122
0.0095
0.0000

-19.5114
-25.0907
0.0000

TEST FOR DIFFERENCES BETWEEN LEVEL REGRESSIONS

TABL

ANALYSTIS OF VARIANCE

Degrees of Sum of Mean
Source Freedom Squares Square
Differences 2 0.081 0.040
Differences in level 1 0.055 0.055
Error 41 0.080 0.002
Differences in angle 1 0.025 0.025
Error 40 0.054 0.001
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AAKUIN ¥
WNUUATEREN 2 VuInKariBg NdNNmINgaNd T UUsEuNanEn ling

M19199 14 UanannuLUsUTINuAarsUse 1 7 sUsiwemandnseuluaiununsng dmdneSasiny U 2563 911w 10 519

5Us19(Ua9 X fu)
Source of variation 1x2 2x1 1x4 2x2 4x1 2x4 4x2
df MS df MS df MS df MS df MS df MS df MS

p
I8N 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 a2 720.35

p
318N 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 24 162.27 24 752.40 36 751.15 36 711.83 36 676.98 42 661.71 a2 680.81

p
318N 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 4243.70 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 3153.83 36 1790.92 36 2867.89 36 3298.85 42 2726.33 42 3085.86




M19197 14 UansnnuuUsUTILiearsUse 1 7 sUsiemandnnseuluaiununins damdaeSasine U 2563 911w 10 519 (0)

68

U190 X fu)

Source of variation 1x2 2x1 1x4 2x2 4x1 2x4 4x2
df MS df MS df MS df MS df MS df MS df MS
P
38N 4
Between plot 2 5782.02 2 5782.02 2 5782.02 2 5782.02 2 5782.02 2 5782.02 2 5782.02
Between large unit within plot 21 2534.64 | 21 1170.26 9 2273.41 9 1985.02 9 1750.08 3 779.02 3 4011.69
Between single unit within large unit 24 103898 | 24 | 223281 | 36 1602.84 | 36 1674.94 | 36 1733.67 | 42 1805.38 | 42 1574.47
P
38N 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 4846.91 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 5123.25 | 36 3612.31 | 36 4530.81 | 36 4410.13 | 42 4414.63 | 42 4347.70
P
38N 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 3944.52 | 42 3353.10 | 42 3553.58
P
NN 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 2769.35 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 1372.78 | 36 1927.89 | 36 2031.14 | 42 1931.07 | 42 1923.40




M19197 14 UansnnuuUsUTILiearsuse 91 7 sUsiwemandnnseuluaiununins damdaeSasine U 2563 911w 10 519 (0)

69

JUT9(Ua7 X du)

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

p
318N 8
Between plot 2 1233.06 2 7233.06 2 1233.06 2 7233.06 2 7233.06 2 7233.06 2 7233.06
Between large unit within plot 21 3109.68 21 2250.25 9 5217.83 9 3813.83 9 656.66 3 7025.52 3 305.85
Between single unit within large unit 24 1537.85 24 2289.85 36 1534.76 36 1885.76 36 2675.05 a2 1931.79 a2 2411.76

p
I8N 9
Between plot 2 1135.27 2 1135.27 2 1135.27 2 1135.27 2 1135.27 2 1135.27 2 1135.27
Between large unit within plot 21 6995.69 21 9700.59 9 13904.58 9 7333.74 9 6820.80 3 17207.44 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 1223.75 a2 8310.75

p
318N 10
Between plot 2 7913.27 2 7913.27 2 7913.27 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 2130.80 9 3003.69 3 3076.69 3 1789.44
Between single unit within large unit 24 2166.35 24 2826.77 36 1801.30 36 2541.35 36 2323.13 a2 2415.14 a2 2507.09
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M13197 15 wansUseanSanduius (Relative Efficiency) vesrandnyiseuluaiunensns 3amin

Fvaziny U 2563 NvUALAEIUII6Ng 9 Ay

YWANUNFY (AN51984A3)

510l 128 n3.4.. 256 A4, 512 A4,
1x2 2x1 1x4 2x2 4x1 2x4 4x2
1 96.70 7047 | 107.94 56.94 58.99 43.60 71.35
2 12423 | 121.61 | 259.26 | 159.42 | 118.86 | 129.36 | 276.08
3 70.02 | 107.55 38.62 87.78 | 178.87 4642 | 217.27
a 68.53 | 148.42 76.40 87.50 99.25 | 222.97 43.30
5 8751 | 131.16 6276 | 13750 | 11890 | 23320 | 153.91
6 9266 | 117.98 79.87 112.14 69.46 | 293.30 55.75
7 7258 | 109.34 44.09 8596 | 104.40 64.53 62.38
8 73.04 | 100.94 43,53 59.56 - | . 345.90 3233 | 742.63
9 112.77 81.33 5674 | 10758 | 115.67 45.85 | 396.56
10 88.02 | 120.60 4831 | 115.41 81.87 79.93 | 137.43

M19199 16 vunkaziegndumIzand s UUssunandaysouluannunsns Jaminesasiny

U 2563
WY WAL (519 ANuAAIALARDY seuAMuTasiu (%)
LUAT) (%) (d) 95 90
NI 512 15 3 2
10 7 5
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M19199 17 UanepnuuUsuTiuiearsuse 91 7 sUsiwemandnnseuluaiununing damdneSasine U 2564 311U 10 519

U907 X fu)
Source of variation 1x2 2x1 1x4 2x2 4x1 2x4 4x2
df MS df MS df MS df MS df MS df MS df MS

p
I8N 1
Between plot 2 a67.44 | 2 a67.44 | 2 a67.44 | 2 a67.44 | 2 46744 | 2 46744 | 2 467.44
Between large unit within plot 21 683.92 21 913.35 9 655.76 9 639.88 9 547.10 3 268.13 3 952.13
Between single unit within large unit 24 962.92 24 162.17 36 876.96 36 880.93 36 904.13 42 873.05 42 824.19

p
I8N 2
Between plot 2 718.40 2 718.40 2 718.40 2 718.40 2 718.40 2 718.40 2 718.40
Between large unit within plot 21 1442.42 21 2203.61 9 1535.88 9 1008.26 9 1194.99 3 1478.63 3 962.63
Between single unit within large unit 24 243504 | 24 1769.00 36 2080.81 36 2212.71 36 2166.03 42 2007.05 42 2043.90

p
318N 3
Between plot 2 10446.44 2 10446.44 2 10446.44 2 10446.44 2 10446.44 2 10446.44 2 10446.44
Between large unit within plot 21 2785.90 21 2056.00 9 3741.08 9 2638.35 9 1154.19 3 4096.44 3 1432.44
Between single unit within large unit 24 2773.31 24 3411.98 36 2538.72 36 2814.40 36 3185.44 42 2685.10 42 2875.38




M19197 17 UanepnuuUsuTILiearsuse 91 7 sUsiwemandnnseuluaiununins damdaeSasine U 2564 311w 10 519 (0)

72

U907 X fu)

Source of variation 1x2 2x1 1x4 2x2 4x1 2x4 4x2
df MS df MS df MS df MS df MS df MS df MS
P
I8N 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 2128.85 9 2061.58 9 3520.41 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 2137.52 a2 1700.60 a2 1981.04
P
I8N 5
Between plot 2 23340.33 2 23340.33 2 23340.33 2 23340.33 2 23340.33 2 23340.33 2 23340.33
Between large unit within plot 21 2718.92 21 2905.06 9 4107.36 9 4113.36 9 1356.14 3 9907.83 3 480.50
Between single unit within large unit 24 2953.67 24 2790.79 36 2528.31 36 2526.81 36 3216.11 42 2339.57 42 3012.95
P
318N 6
Between plot 2 244431 2 244431 2 2444 .31 2 2444 31 2 2444 31 2 244431 2 244431
Between large unit within plot 21 2227.65 21 3641.79 9 2001.72 9 2563.55 9 4111.22 3 2635.35 3 3764.35
Between single unit within large unit 24 3291.73 24 2054.35 36 299352 36 2853.06 36 2466.15 42 2806.57 42 2725.93
P
YN 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 2149.49 9 1888.17 9 1430.56 9 2957.56 3 719.06 3 1217.06
Between single unit within large unit 24 2051.48 24 2326.23 36 2332.65 36 2447.05 36 2065.30 42 2352.66 42 2317.09
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U907 X fu)

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

=
18N 8
Between plot 2 6137.44 2 6137.44 2 6137.44 2 6137.44 2 6137.44 2 6137.44 2 6137.44
Between large unit within plot 21 217424 | 21 2014.72 9 1551.40 9 2953.07 9 1851.18 3 1845.13 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

5
378N 9
Between plot 2 10346.40 2 10346.40 2 10346.40 2 10346.40 2 10346.40 2 10346.40 2 10346.40
Between large unit within plot 21 2009.86 | 21 1445.24 9 3611.07 9 1463.51 9 1547.85 3 3738.29 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

X
3789 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 1292.12 9 1479.39 9 960.89 9 538.17 3 1923.00 3 524.25
Between single unit within large unit 24 1392.54 | 24 1521.54 | 36 1398.25 | 36 1527.88 | 36 1633.56 | 42 1378.15 | 42 1478.07
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M1319% 18 wansUszanSnInduniug (Relative Efficiency) veswananiseuluaiuinunsng 39min

Ayaziny U 2564 NvuawazUITaAIg 9 fu

89

VWIANUTNFY (A151910A3)

128 a5.4. 256 f5.4. 512 m3..
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

M13199 19 vwnkazfmegeduiminvand msuUssiiunandnseuluaiunensns Jwmiaasasiny U

2564
Wy AN (1599 AMUAAIALARDY seuAMuTasiu (%)
LUAT) (%) (d) 95 90
T 512 15 3 2
10 7 5




M15199 20 YW IAkarFUTIMUAY Aady AawUsuTIu Yewdasuzaznelugiuinunsng min

Asazine U 2563
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YUN U9 L4 AR
Y ALRAY F C.V.(%)
(M919LUA9) (HaIxAU) wususu

9 Ix1 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 x4 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 561271 10.34

108 3x4 1,086.62 9,172.98 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 1.2m 7.46
6x4 32,349.41 8.28
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15199 21 AduUsEANSANLUTUTIU (% C.V.) AUszuad (% C.V.) a1naunns (E(% C.V.)) wa
FM51dUNITANAIVDINANEN UL AZNOADNITIRLYUIANUTLAULAEY (Ratio) VoINaNEANzazNaNTYUIn

wiassing 9 fdu Tuauneesns Janinasazing U 2563

Y

Fufifiufien @5 % 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

A15991 22 YUIALALFIRE NFUTINzaLd S UUTEEuNaRAn uraznaluaILNYAINT FamTaAsasiny
U 2563

Wy YWANUNEN (AN519  ANUAIIALATDU FTAUANNYDNUY (%)
LuAg) (%) (d) 95 20
Uraene 18 15 4 3

10 9 7
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UM 8 nvuanIAuduiusIEniiuiufeLasAduUsEavERuLUTUTINTeaNGnuzazne U

2563



M15199 23 YWakargUsUas Aty Anuwlsusin vesuatzaneluaiuinunsng Jamin

Asazuny U 2564
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YUN U9 L4 AR
Y ALRAY F C.V.(%)
(M919LUA9) (HaIxAU) wususu

9 Ix1 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 x4 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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A1519%1 24 AdUUTEANSAINLUSUSIU (% C.V.) A1UsEann (% CV.) 21naunis (E(% C.V.)) uag

F051d1UNITANAVDINANEA LY AL N AN ITIRLYUIANUTLAULAEY (Ratio) YaINaNdnNzaznaNIuUIA

wiassing 9 fdu Tuaunensns Jainasazine U 2564

Y

A d& o
WUNLAULNYD (M15.4.)

Ratio

9
18
27
36
54
72
108
144
216

13.70
11.67
10.51
10.39
9.57
9.24
8.93
8.27
8.14

13.08
11.70
10.96
10.47
9.81
9.36
8.77
8.37
7.84

0.15
0.08
0.06
0.04
0.02
0.02
0.01
0.01

A157991 25 VUIALALFIRE NN TINzaNd S UUTEEUNaNAn uraznaluaILNYAINT JmTaAsasiny

U 2564
Wy WAL (1519 ANUAAIALARDY seuAMuTasiu (%)
(%) (d) 95 90
Uraene 15 3 2
10 5 4
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