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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

R.E. = Usg@vBnnduius (Relative Efficiency)
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Abstract

crop cutting for yield estimation of fruit crop was conducted at 10 orchard farms at
Sisaket Province. The selection criteria 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.

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

Crop Cutting for durian yield estimation was conducted in 10 orchard farmers at Sisaket
Province in 2020 - 2021. Selection of orchard farmers was base on age of durian at last 7 years,
spacing of 8x8 meters and 5 rai or more for planting area. Sampling size was 48 trees per
orchard farmers with 3 sampling areas. Each sampling area contains 16 trees; 4 trees/row (4
rows). One tree was 1 basic unit. Data of weigh yield was collected each tree. The data from all
orchard farmers were used to arranged for plot size (3 size) and shape (7 shape). Relative
efficiency was calculated for optimum plot size of durian in orchard farmers Sisaket Province
and found as follows:

1. Harvesting area is 512 m?, with 2 rows and 4 trees/rows or 4 rows and 2 trees/rows

2. Crop Cutting used 3 point/plot or 2 point/plot if to define measurement, the
approximately acceptance boundary for accurate evaluation was 15%, respectively, significant
at 5% and 10%.

3. Crop Cutting used 7 point/plot or 5 point/plot if to define measurement, the
approximately acceptance boundary for accurate evaluation was 10%, respectively, significant

at 5% and 10%.
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o (ms,)(af, ) +(wms, )(df, )

s, = , si = MS, (Gomez and Gomez, 1984)
df, +df,

o MS, = Mean square between large units within plot

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

df, = degree of freedom of mean square between small units within plot

- UsEAnEanduiug (Relative Efficiency) 91ngns

1005
RE. = » (Gomez and Gomez, 1984)
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TngldaUszansnnduius (Relative Efficiency : RE.) liauvuiafinsizay #9715u191n0A7 RE. 983
wiaggUse Hengus1enden RE. gefian wan1snaaedy 2563 wudn duiiuiieanmunzaulunis
UszidiuySeuluaiununsns fie 512 ans1awns (AU 2 uad 9 ag 4 iU 1930 4 wad 9 az 2 ) (M58
4 A - . . g . & 4 .

71 2) 1189310 H5AT RE. JUSNEMATNINITAN INUUUINAVDIvUIAN AL zanlUAwI M
Sampling Variance wWiaunluiuinmmegsduiivinzay fvualiaiussluiinainarasadu 15%
AITIEIIUIURAAIBE19 3 9a/uUad LAy 2 a/uUad AIESEAUAINLYENY 95% uway 90%

o 1Y Y a LR % o Yo a 1 a <
AUAIRU LAaIReINITanAuAaandeulilras TnedivualiaUszanaiinaina1asady 10%
gABRNUVUINAIENILINTY Ao FIWIUARIBEIN 7 99/uUad waz 5 Ja/udatniseauniny
\Woslu 95% uaz 90% MUAIRU (1151991 3)

= o a T A A Y a a o o a

U 2564 anfiuntsnaaosgiieduduna wazliifianuifesnsewiudl laganidunis
Wi vl 2563 wud Rudiuneiuanzadlunisussdiuyeuluaunuasns fe 512 A1919403
(U 2 U073 9 a2 4 fu W30 4 uen 9 ar 2 ) (AN5197 5) LHewINfiansae RE. JUS gAY NIaY

& o & Aa ° . < A o ° o | |
nUnHavvEIAN NIz au UM Sampling Variance tatluAuinmaIeg19gud
wingan mvualieUssduinanaasadu 15%. aslddiuiugadiegie 3 a/ulas uaz 2 90/
WUad AIETEAUAUTENY 95% uwaz 90% MINAIAU WAIARINITanAuAaIaLAdeulitoyal
TnefvualiaUszanamana1asadu 10% avdesiivvuiadiegsliunnduy fe S1uiugadiogns
7 99/wUad uar 5 90/uUaimesEAumNweiy 95% uag 90% MNEIAU (M13797 6)

Tunsinwfedrsduiieuss fiunandnniseuluaiununsns Samdneasny awiulaims 2
g v = 1 U A & o | dad A oa a =
UlinansAinwaenadesiu fe Arsduiugadieg 1 enfifiuniuieInmuzavewlamaae nisey
WU 512 A15191AS-GNU2 KA1 9 a2 4 fu ¥Se 4 uad 9 ag 2 Au) Muualia1useiuinainAnass
W 15% maslddiuaugadiedns 3 9a/utas was 2 ga/udas smessauanuldioly 95% uae

o w Y Y A X% o v 1 a ! a &
90% MINAINU AFDIWeINITARAINAAIAGUlTTREAY TnenrualiAIUTEaRnaInA193 LTy
10% azApuiinvuInfieg1dliniy Ao F1UIWARIBEN 7 30/uUas Uag 5 90/kUasnigeeiy

AMUDAN 95% Wwar 90% MuAIeU
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dyUnan1sITeLasdaLauB LY

[ '
a

fuiifuAevnzalunsUssdunFoulumuneasns Ae 512 measns (fu 2 ua 9 a
4 fiu w30 4 uad 9 az 2 fiu) AmualiaiUssfivisanaasadu 15% masldauaugadiedne 3 90/
was waz 2 9n/uval Meszduaudoiu 95% uaz 90% mwWdWU usdideanisanadu
paaedouliitosas Tnefwualvienuszanuiaanaaiadu 10% asfesfiuvuadosndlinniy

Ao 1UIUAMBENY 7 /U uar 5 /uUasmeseauaudety 95% uay 90% MU
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TASIN15IN 2

vuauazilegdumvInansmiulssiiunann linadugn
Crop Cutting for Yield Estimation of Small fruit crop

(4 a (3

Fansan Inaelad Insas anaed uilsny SR Lndses ATndenn
Joumaun dlu @il weana
Wisuttida Sriduangchot, Krisorn Tawong, Maneerat Rujinarong, Wetthatree Likhitluecha,

Mantana Seeno, Saowanee Ketsakul

ARy uzazne, SUSI, A, ey, Tdnaduan

Key words Papaya, crop cutting , sample size,.small fruit

UNAnRgD
nsguimegaiioUssiliunandnuraznaluaiununins fmiaasasiny laandununasesly
aununInIgugnuzazne JmineSasiny U 2563 - 2564 31w 10 518 Ineiansundaiionadu

NEATINDENTAzNatuY 1 TIulunlissezdgn 3x3 Wwns wazdiuiivgn 3 s9uly udagsedu 3 90

%

wriazaldtuau 48 fu laedu 6 wan 9 ay 8 fi 9 144 du Liunandnlnedahntnnandnuzaznous

U

avsiu Wi 1 dudu 1 wiedes ihdeyanananiilans 10 ulas undaduawaiiuieig o 16 9 awn 15

5U519 ATIEARANINEDAAIUIUNIANRAY A1ANULUSUIIU wWazAdUUSEANTANNLUSUITIN WU

e

[

Nufiiudeimunzanlunsyssfiunzasneluaiununsns fe 18 msauns (fu 1 wan 9 az 2 du)
Mntuisavesuwaiuiifinizauludiuinm Sampling Variance ot lufwammnieg1egud
winzan muualirsgfivAnanmasady 15% aasldduaugadiedns 4 9o/ula waz 3 90/
was fesefiAIdoiu 95% way 90% mud1du wididesnisanmueaniadoulviviosad
Tnesnusliedszanafennessaty 10% szfeuiuqasodliuiniy fe S1uiugesedns 9
/udas ez 7 9a/uUal Msziuaudediu 95% uay 90% mwady tieldlunisusziduwa
wAnuzaznolummnuasng Jminmiaziny IilndlResturnandnadununinfvaniiuiivanan il

Yszndarian kU bazauussunn
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Abstract

Crop Cutting for papaya yield estimation was conducted in 10 orchard farmers at Sisaket
Province in 2020 — 2021 . Selection of orchard farmers was base on age of papaya at last 1
years, spacing of 3x3 meters and 3 rai or more for planting area. Sampling size was 144 trees per
orchard farmers with 3 sampling areas. Each sampling area contains 48 trees; 8 trees/row (6
rows). One tree was 1 basic unit. Data of weigh yield was collected each tree. The data from all
orchard farmers were used to arranged for plot size (9 size) and shape (15 shape). Mean,
variance and coefficient of variation (C.V.) were calculated for optimum plot size of papaya in
orchard farmers Sisaket Province and found as follows:

1. Harvesting area is 18 m?, with 1 rows and 2 trees/rows

2. Crop Cutting used 4 point/plot or 9 point/plot if to 'define measurement, the
approximately acceptance boundary for accurate evaluation was 15%, respectively, significant
at 5% and 10%.

3. Crop Cutting used 3 point/plot or 7 point/plot .if to define measurement, the

approximately acceptance boundary for accurate evaluation was 10%, respectively, significant

at 5% and 10%.
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- gunsal
- EIUNTARNONUTUUNAIVBANTATNT 2.ATAZINET NI 10 wlad

nszapuludmSULAUNaNER

- iasesdadmtn
- Une¥enanadin
ad A va
- UHUANIITNAADY
1. AadeninumsnsyUanuzaznaiuguundluiminaiaziny 911w 10 918 lngiia1saunaineny

Nrarnaludle 1 VPuluidiszezvan 3x3 was wazdnuivan 3 159ulU wiagsivdy 3 9n wiazandl
Y Y q q

q

[
@ o Y a

U 48 fu lagdu 6 uad 9 av 8 fu I 144 sy Femdnuandauzaznauaazaulagli 1 du 1l 1
Miaegae (basic unit) wadtluImszyinan1ans
2. MSAATIEVNANINEDRA
2.1 ASMITUNR Mwdnzay dndndnnandnueaznoande 1 31U 1,440 du wdatduvuim
| a Y |
WaZIUINNIAWAU LT
1x1 U899 1 k0 1 Fu
1x2 MUNED9 1 k07 2 AU

2x1 MU0 2 W 1 Au

2x2 RUEDN 2 W 2 Al

4x4 MUNgDe 4 wa 4 AU
6x8 MULDY 6 WD 8 AU
AiunsrauUadls 9 vuna 153U luwsiazsuse Aunamidnaie (Mean) Aay

wlsUsIu (Variance) uagArduuseandnnuudsusiu (Coefficient of variation) 31ngns

n

>

i=1

- auade ()=
n

A ! v a oA,
do x, = Avostoyanandnlugusied i

n = Iunumhegesluusiarsuing



19

- AeukUTUTIY (S2 ):

e x, = ANveslayaNaNanlugUTIN |
X = ANRAYYRIHANGnLAAEFUI

n = undegegluusarsus

2
S

- AndusEavisauuUsusiy (C~V~(%)): _
X

X100

e s* = AANULUTUTINYRIHANARLAAYJUI

=I

= ARRYYDINANTRUARZ U

AsmIruIawgan Ingltn1sitasieinisanney (Regression Analysis) 215647
v o ¢ ' Y a £ ° v o ° v A | o
ANMUFUNUS 2N IN9ANFUUTEENTAMUWUSUIIU DIUUATAI UL Y haga1UIUAUNLANFA19IY

¢ IYRY) X ~ b
Duunu X &1 anuduiug agegluguaums § ="aX

'
=Y

NEuUsE AN A TILUTUSIL (C.V.(%))

We vy =0
X = fiufiuied (Plot Size)
! PN
a = ANASN

b = AMENUTZANTVDIIINTATY (Regression Coefficient)
v a o« = a oAy = A =

NITANAULDDNVUINNLUUIZAUITNANTAUNDINYRNLAUNTINNNTTLUA B ULUAININNER
LaEANTUIMIUANUENTIN1TANARIANTUUTEANTAINWUTUTIUAUIUIA MANTY Fadl
AUsEIRY 0.5 dmSuUTIAmNIZaNRiansNAIALLUTUTIU IngiiA1AuwUsUsIuYes
° Yy @ A da a Y 1 ] v = = Y Yo  aa
AUV INTIvIaRe iy wilsuseeiunidSeuieuiulagldiata Ftest 91ngns

Larger Variance

F- (Gomez and Gomez, 1984)
Smaller Variance

Wiguiguiua F-table M df = n; - 1 wag n, — 1

We n; - 1 = 91uIuteyaves Larger Variance

n, - 1 = $9uIudeyaves Smaller Variance

o w a

amuIANUkUTUTINdANULAnd i ueg1litedAyn1eEda waneinguswlasing

o

RoANNLUTUTIN AFRNFUTIMLANULUTUTINLNNTER witnAnuwUsUTaulifiauunneig

1 medﬂgﬂiwLLiJawmam%Li‘]ugﬂﬁmﬁsmwﬂﬁﬁlé’



20

2.2 MIMIUIUFIRENFUNMINZaN (Sample Size) Wialaruia uazguTfivaneay

watTeyalaandnuiuAuLarFUTNAMLITANNAUIMNMTININAIREFUMENTaY 91N

ans
Zils2
n=—"—"7 (Gomez and Gomez, 1984)
d" (%)
We  n = 3uIuiieg
s? = ANANUWUTUTINVRIHAKENLZaENDINNUNFU AU ZaY
d = A13RUarYIAIAMIALARBUYBINANENIINNTENMIRE g aLliANAInR N
HanAnRaase (Mnualndu 10% way 15%)
¥ = wandnedengluruindunvingay
Z, = anannasdlaaunfiunsgiuiissauteddy o neiimuali o = 0.05 wag 0.01
v =R v
- mstuiintaya

- U MMUNNANANEANLAYND/MUNYYDY
- 52azIAANIUNISIRY : 1 A.A. 2562 — 30 N.8.2564
- #0NUNININI5NNABY

NquATELaTIATILINNEDANIITENLYAT NBAKNUNULALIYINTS

aununsNIEUanuvazne JVInAsazINY
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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
MAaBa (X) AuAdulszansauuususiu (Y) (15197 1) Sseggunuuauns y =ax"nsiansaniden

Ly

yuraudameassiumnzauiisldiduuinsgiufefiansanandrlisuliwesduaunt saaudunus
1 zﬁy d' @ d' U 1 [ a q‘ a d' a Y]
sEninuIaiuAung et UamaaeiuAduUTEANSANNIUTUTIUEAIAT kaETiasaAuaiy
F991d1UN1TANAWRIAIFUUTLANS ALY TUT AN ISHILVLIA N UL AU ETEAIYSE 0.5 (Ratio)
¢ | o o ¢ ' g A= a o Y S '
NANIFANBINUINENNTITAIIUFUNUSTENININUNLAULAYINUAIFNUTZENTANULUTUSIU LLazan

FuUszansveaiiniuua (Coefficient of Determination : R?) vasuimitinuanasuzaznalut 2563 ¢

“ —0.28 X A .24' ~ W
aun1y y = 34.01X Wwar R?=99.07% NuUNAUNSINWMLIZALTBMUAINAaDILTazNaWNTU 18
ANTINUAT (AU 1 w0 9 8w 2 fi) (IN5199 8, UM 1)
& o X Ad ° . . A o ° Y '
MnturaresruauAnvizanlumuIan Sampling Variance et luauiam@lngns

'
1 al

duillmnzay nvualiaiUssduiaonarasaly’ 15% msldduiugadieds 4 ga/udas waz 3

q

/ulas feseRumdeny 95% uay 90% wuaiu udthdesnsannuaaLadeuliasa
Tnermualiduszanainand1aiadu 10% agdoadvruinfogdliuniy fe Suiugadeds
9 90/ulas uay 7 /ulawnesziumnIToniu 95% wag 90% mwdy (13797 9)

T 2564 dnfluniaviaasss ReduSun uagliiAnauiisnss wdud lnedudunis

| a v A [y 1y I'4 1 &J a2 a [y 1w a ‘§ |
WULAEINUY 2563 NIFUAITANUANNUSTEUINTNUNLAULAEINUAIANUTEANTAINULUSUSIU  LhagAN

o a

£ o o H £ a = v ~ —0.16
11U ANTURIRIN YR Unrdianandnuzaznalul 2564 laaunis y =18.64X waz R? = 97.00%

[ '
A ]

< A P Y < v = =3

WUNLAUAETIEIZENTDILUaIMAADINZAZNBLYNAY 18 A1T1NMAT (AU 1 17 9 8% 2 Au %39 LAY 2
wa7 9 g 1 Aw) (113197 11, 3U9 2) anduilinavesruiaiunimiizaulya1uiumi Sampling
Variance tfiodnlumuamfmsgisduiiimunzay dvualiaiuszsifiuinanaiasadu 15% aasld
FIUIUAFIDELTN 3 0/UURT waE 2 9/uUas MeTERUANWRIY 95% uag 90% MINAIFU WA
v 4:4' X% ° v 1 a I a & Y a
Assn1TanANAaIaAasuliteras TnedmualiAUszaiuinanaAaTaly 10% azdoaiiuguin
Megelvinniy Ao IIUAEIBENN 5 90/uiad kag 4 90/ulad MesERuANwely 95% uay
90% MIAIRU (M99 12)

Tunsfinufmeg wduiioUsziliunandnuzaznaluaiununsns Janinasazing aziulaame

{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

A081 LN

ayunansITeLasdalauaLuY

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

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

unasUuazdaiauauug

1. swauariegsduiivangaudmivlsadunondnlinadusu ldun ndeu fuiiufedongadly
nsUszliunseuluaununsns Ao 512 mM3auns (AU 2409 9 az 4 fu v5e 4 Uo7 9 ag 2 )
- MvualiaUssdiuinainaiasady 15% @isladmnugadiegis 3 go/ulas war 2 90/
was feszdunnudediu 95% uag 90% enudy
- AvueliaUszanaiinainaiasadu 10% asldduaugadiedis 7 9a/ulas uaz 5
90/udasioseiuaudoiil 95% Uay 90% mudisy
2. Tuauazfegsduinatdmivussdunandnlinadugn Wi uragne fuilfufefimngan
YoaulawnanINyarnaviIU 18 m519uns (AU 1 uad 9 ag 2 Au)
- MvualisUsadudnainaiasady 15% msldiuugadieds 4 go/ulas waz 3 90/
was fesiuanudesiu 95% uaz 90% mudwy
- dualiAauszanaiaanaesadu 10% askdduiugediedns 9 a/ulas uag 7

0/uUas METERUATIYEIU 95% uay 90% AuaRy
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U3TaIYNU

fa o

u§ideivauesasiny. 2540. MIfnwuzaznevumusolsalumelisa. snusdadin: nganne,

e

fa v A

Audifeiivaursaziny. 25430, NMsuAnaaTuGUZazNoaENUSIINGS 1, 2, 3 NUNNLTAYANLII

UrAZNBLALUZAZNBLUNAN. DNYIUMAR: NTUNNI.

fa o I~

AudIdBuariivaIuaIazing. 25440, MITIMTIUaLANTUGUEAZND. NTUIYINTNTAT: NTUANNC.

Y

AUTATAUNANIINITINEAT. 2561, @DRNISAIAUAINEATIWEAUAIaUSEmA U 2560. d1UnN9ULASYSH

43

&

NISNYAT: NTANNCI.
dinawasugianisinung. 2560. Wenlduau Wenlvina nandn wavnandnsials U 2560. duduain:

http://ocae.go.th/assets/portals/1/fileups/prcaidata/files/durian60(3).pdf [3.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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AMAKUIN N
1A5eN153987 1 vunanaziegduiuingand iuussiiunandnldnatiuiu

M19199 1 wanenuulsUTIUMsaEgUsIe Iwau 7 sUTevesrandaviseuluanunsns Jmiaasasiny U 2563 91u3u 10 518

5Us19(ua7 X Au)
Source of variation 1x2 2x1 1x4 2%x2 ax1 2x4 ax2
df MS df MS df MS df MS df MS df MS df MS

=
18N 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 36 155.25 36 601.39 36 612.69 42 673.08 a2 720.35

d'
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 53544 | 9 251.16 | 9 408.44 | 9 54783 | 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

d'
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 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 3153.83 36 1790.92 36 2867.89 36 3298.85 42 2726.33 42 3085.86
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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 /4 36 167494 | 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 [14269.58 | 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
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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 1233.06 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 2 LanaUsEanSnmENTuS (Relative Efficiency) vasananyiseuluaiununing Jwmin

Fvaziny U 2563 NvUALAEIUII6Ng 9 Ay

YWANUNFY (AN51981A3)

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 62.76 | 137.50 | 118.90 - 23320 | 153.91
6 9266 | 117.98 79.87 112.14 69.06 | 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 | 107.58 [ 115.67 45.85 | 396.56
10 88.02 | 120.60 4831 | 11541 81.87 79.93 | 137.43

A13199 3 YWAuAzIRE NN zaNdmTuYsEuranAn S suluauinunIns SwinAlasing

U 2563
WY ALy (M9 AnuAaIaLARay seuAMuTasiu (%)
LUAT) (%) (d) 95 90
NI 512 15 3 2
10 7 5
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M19197 4 kanIAUKUTUTIUUAREIUTIe WL 7 JUTevesHandavseuluaununsns Jmiaasaziny U 2564 913U 10 918

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 | 2 467.44 | -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 4 kanIAUKUTUTIUUAREIUTI Tuau 7 JUT1svesHandavseuluanunIns Jmiaasaziny U 2564 913U 10 518 (se)

30

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 2444.31 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




M19197 4 kaRIAUKUTUTIUUAREIUTI TwIU 7 JUTsvesHandavseuluanunIns Jwiaasaziny U 2564 913U 10 518 (se)

31

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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M13197 5 LanaUseaninmduius (Relative Efficiency) vaswananyiseuluaiununing Jawmin

Fvaziny U 2564 NvUALALIUII6Ng 9 Ay

5789

YWANUNFY (AN51984A3)

128 f5.4. 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

M13197 6 YWIRLaziIREdNwINsaLdnsuUsEuNanaaSeuluaunueIns Jminesasiny

U 2564
WY WAL (19 ANUAAIALARDY seuAMuTasiu (%)
TIZE)) (%) (d) 95 90
NIUU 512 15 3 2
10 7 5




ANMANUIN VU

1A5eN153389 2 uakaziegduangaudnTuUseliunanan likaaugn

dl 1 1 dl o 2
AN 7 anas UL Aeey AU TUTIU Y UAIULALNDIUAIULNEATNT FINIA

Asazine U 2563

33

N U9 L4 AN
Y ALRAY F C.V.(%)
(M1979LUA9) (HaIxAU) wususau

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 72441 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 1.2m 7.46
6x4 32,349.41 8.28
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A15199 8 ANFUUTEEANTAINUWUTUIIU (% C.V.) A1Uszanad (% C.V.) anaunns (E(% C.V.) wag
FHIEIUNTANAIUDINANANLZAZ NOADNSIRLVLIANUALAULAED (Ratio) VDINaNAALYaZNaNTULIA

wUasrs 9 Au Tuaiunensns SainAsasiny U 2563

Y

Aufiiudes (ms.a.) % C.V. E(%C.V.) Ratio
9 18.79 18.38 ]

18 15.52 15.13 0.36

27 12.98 1351 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

M13199 9 BUIAUATFIRENFUNmINTaNd S U s liunandn UraznaluawnunINg JanineSasiny U

2563
WY AU (1519 ANUAAIALARDY seuAMuTasiu (%)
LuAg) (%) (d) 95 90
Uragne 18 15 4 3

10 9 7




C.V. (%)
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JUN 1 neluananuduiusseninsiuiinuiieuasAdulssdnsenunUsusiuvenananuzazne U

2563



M19199 10 YW AkarsUTINUaY Aty auwlsusiu vewdaszazneluaiuinunsns amin

Asaziny U 2564

36

N U9 L4 AN
Y ALRAY F C.V.(%)
(M1979LUA9) (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 5,613.81 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




A19197 11 AFUUSEANEANLLUSUTIN (% C.V.) A1Uszanad (% C.V.) annaunis (E(% C.V.) uay

37

FHTNEIUNTANAIUDINANANLZAZ NOADNISIRLVLIANUTALAULAED (Ratio) VDINaNAALYaZNaNTULIA

wUasrs 9 Ay Tuanunensns Sarinasazing U 2564

Y

A dae& o
NUNLAULNYD (F5.4.)

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

M1599 12 Yuauaziteg gulinzand niuusTliunanan uraznalualwinunIng Jminasasiny

U 2564
WY AU (1519 ANUAAIALARDY seuAMuTasiu (%)
(%) (d) 95 90
Uraeno 15 3 2
10 5 4




C.V. (%)
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af al a 1 &’ d ar 1 =3
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U 2564

y = 18.64x
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JUN 2 nluansruduiusseninsiuiinuieuasAdulssdnsenunUsusiuvenandnuzazne U

2564



