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ABSTRACT

The development of mungbean lines for high yield consists of 2
experiments. Experiment 1. Selecting the parent varieties for high yield compared
with 3 standard varieties in RCB at Maejo University. Result was that line no. 13
achieved the highest yield being the same as Kamphaeng Saen 1 and Kamphaeng
Saen 2 varieties which were 2,213.09 2,191.82 and 2,272.67 Kg/ha, respectively.

Experiment 2. Mungbean Breeding for high vyielding ability of crosss
selected lines with commercial varieties. The results found that 21 lines were
obtained from 8 crosses by pedigree selection. The heritability (h?) based on F4 - F3
population was 62.34 %. The percentage of h® on yield components of 1,000 seeds
weight, number of pods per plant and number of seeds per pod were 81.61, 67.17
and 94.02 % respectively. The heritability of F5- F4 populations of yield, 1,000 seeds
weight, number of pods per plant and number of seeds per pod were to 61.15,
66.67, 79.67 and 31.71 % respectively.

The comparison was between 27 advanced breeding lines with 3 standard
varieties in 2 environments at Maejo University and Irrigation No.1 Maetaeng
station.The result found that line no. MBS5-01(48)57 save the highest yield
at 1,627.47 kg/ha. at MJU station. As will as lines no. MBS2-01(125)108 MBS4-03-14-78
MBS5-01(48)57 MBS4-02(48)16 MBS1-02(24)1 and MBS4-02-54-54 achieving 1,263.11
1,247.41 1,237.21 1,176.6 1,172.34 and 1,157 kg/ha respectively. The comparison of
selection methods between pedigree selection and single seed descant selection on

generation 6.at found that significantly differences on yield at Maejo University were



1,091.14 and 793.22 kg/ha for cross no.3, 862.35 and 1,138.55 kg for cross no.7,

648.03 and 1,153.78 for cross no.1 at Maetaeng Irrigation station.

Keywords :  high yield, mungbean, heritability, yield, yield component
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unsguluggry 2558 WevihnsAnuussuifisuaneiusandenlagnisugninaununis
wmamquajuluué‘aﬂasmauyszﬁ (Randomized Complete Block Design ; RCBD) 91u7u
3 4 Tngldaverlunisugn 50 x 25 Leufwns andufindeyanandn uazeadussnaunanin

[ |

naenunwEeiYlsdAYy Wethdeyasnanluldlunisusudsanug

2. MIPUATNT

sl wdsnugniaemsveeawdnasiu Fehmsliiadausn ndsanniurh
msliign 9 7 fuvdelidunnananutulufuanasaufisgn Sevinislii

nsldde wissanidu 3 A Tagldlogms 16-20-0, 15-15-15 waw 46-0-0 Tudn 25
~ 30 Alanfusiels Asefl 1 ldtesesitunoutgn Inevieanadluduvquniedusesvesuniugn
yhmsnaviuun q uddmeeadnadiilungu edsf 2 vdsnndadeisentd 7 %u wazady
71 3 hmsldteludisiduiidersonnonld 50 Wesldus

mstesfudauuasdngity Inevihnnsdaviuansaiilledinnsidviansvesdngite

1 o

Towansadifild 1aun aaaslwdvea (Chlorpyrifos) ludnsndau 30-40 d3sieri1 20 Ans

ASAULALET FUNAAINANYUEYENIz SR suARgnduAUIn1ans oM 3991015

I U Y o Y vy Y] & o 3
Lﬂ‘UE]ﬂﬂ'JLGUEJ']LLa'JquUWWﬂIMLLVQLLa'JVaﬂf\]’]ﬂuuu"l‘lUU'Jmﬂ%LV]']SL@']LlI@W@@ﬂ"ﬂ']ﬂEJﬂ



3. MsUuiindeya

nmsantufindeya lnensdusiuiiegnadiuiu 10 fusswdasdes iewiutoya

ANYUENANANLALDIAUTENOUVDINANAR AasnIUAnwaEnIiYlsd 1A eI Te7

3.1 HaNAnFaLEnANs (Alansy)

3.2 dtdn 1,000 wids (n$u)

3.3 Sl
3.4 Puuiinsesu
3.5 S1uuULdnasetin
3.6 UWULAAFAY
3.7 91y iueenmen

3.8 oy JuiuLie)

3.9 ﬂ']'?llﬁjﬂ'?ﬂ@@ﬂ@@ﬂ (LBURLUAT)

3.10 AugeTuiuien (wufwns)

4. MIATIRNVRYR

[

N

&
U

14

MIAATIYHAN IR Inenstiteyafildainnsanduiinlnedusiuiiegisdiuiy

10 Aungusnmanady 39111 3iT1ERmANUKUTUTIUNINERR 1URUNMTNAREILUUEY

asluvdienegnsauugal (Randomized Complete Block Design, RCB) Taaldlusunsy

sirichai statistics 6.07 WIANWUANMULANANNAUNNEDR 9LVIINTUTIUMIBUANRAEAIEITNS

dangu ( Duncan new ’s Multiple Rank Test, DMRT) Wag3tAs1gin1A@nduNUS

(Correlation analysis) S¥#inanwMEAN 9 AsduneusolUil

4.1 MTIATIEAANULUTUTIUVDISNWULHANER LaraIAUIENDUVOINAKNER 31NNT

mﬂLmumaaaLwacjaJaﬂuUﬁaﬂasmamymi (Randomized Complete Block Design, RCBD)

PINANNTUUUYY AerialUil

Yij = u + Ti + R + Ej

Iy Y

Ti
Rj
Eij

(i=1,2,.r)
(j=1,2,.v)
Ao AFUNATOIEAADIN | Tug9 |

9 ANAWLNRTIVUAVDINITNARD

o))

'
a a

9 DVBNAVDIEIWAABIN i

o))

A a a < & o oA
A8 NBONAVBDIUADNNRIBYIN |

AD ANUARIMLAABUTDINITNARDY
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4.2 n1swWiguiiguanaie WenuaANULANA1AEN1Eia 31NN153ATIERAY
wlsustuvesdimaass Iinswseuisuaade Ingian1sdnnguvesdmaass ( Duncan

new ’s Multiple Rank Test, DMRT) 1ngn13A1UIUMIAN1INEUNT ATl
LSR = SSR x SE

1y LSR A A1fiiAvaengy (Least Significant Range)
SSR  A® BVBIANULANAINAUDENTTE ALY

(Significant Studentized Range)
SE fe AMMIINARIALAABULIATEIUYDIALAAS (Standard Error of

Mean)

4.3 N1FIATIERMAREUNUS ( Correlation analysis ) S¥UINEANBUENANAALAY

29AUTZNBUVDINANAR Paonduanyuen1aivlsNATwauslne (Robert GD. Steel and

James H. Torrie, 1980) saaunsaaluil

2xy — (2x. 2y) / n

\/ [ 2% 2%/ n] [2y*- y)¥/ n]

g r Ao duUszANSvsandunus
Y Ao fakUsany
X Ao AU sodsy

n g MuIuveIloya

' '
ca

N15ATITYINaNadAi oA naeTuga e IngiansaIInaeRugNilan

]

HANFALALDIAUTENOUHANAN N ANgINIUSUINSEIU IethaneRugAIna 1l SHay

Y <9

¢ A a A c{ o

g weadeanaulndauingusease Walilinideinlinandnigaioldluysudsaiug

YDIN1TNAADIN2 ol
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Ao o

N13NARReN 2 MINmuIusalsnidneanlunslinanings

Ly

N15UFUU TN WeNRuaneRugndl
=

o

neamlunslvarEnausuINN1T

= ™ = v s Aa o o a A o
NaN1IN9Na9nl IWEJﬂ'WiL'UTEJ‘ULV]FJ‘Ua']EJW‘Uﬁﬂ'JLGUEJ'JVlﬂJﬁﬂEJﬂ']WQ‘LUﬂ']iIV]NﬁNa@]iﬂﬂ LNBUINN

9

HANAUITLEHI9531U Inan15a31eUseunsgnranaIngdIn 1(F1) vianisuaudiiedlagniaf
2(F2) Fsvinsanidenlaeisuuuanisy s (pedigree method,PDG ) wazldisnisAalden
LUUWEARBAU (single-seed descent method, SSD) Tuggeluvesd 2558 Fafiduneulunis

AN fesalul (A1)

1. NSHENTUS

(Y = U a v 6 1 oA v 6 o a d'
ﬂ?iﬁma@ﬂﬂ%sﬂ&nﬁﬁﬁlwquaLL@JLWE]I%IUﬂ'ﬁNﬁ@JWUﬁq 18 INaaNNITNARBIN 1 9

' [
1alal 1 1Y

lHandnuazdnuuzaIAUTENOUNANENZY AABNIUENYMENINYLSAR WU N5y ogdy
AunIuselsAkarLIAY YiNHaNfuRuguInsgIunIenanIsduasuUgnninandnuaz
v (3 a v ~ el o LY 6

anyureIAUIENBUNANEN AN BAEN1INYLINA vian1snantuglunseanslsesuia 3- 4
N3¥AN9 AT RULAIEsEareannen F9INNITHANTUSLUUNUAUNNANINAATY
(direct crosss) wagiSHANARU (reciprocal crosss) NHINNUUANYOADNAILYDINTEAY
waeuly wedesiunansenuananmwinasunguanniouiuleudievevesdnas e

91gld 2-3 Ju FJwhnsnTiaaeunanIsHasRavsell

2. MIaFeUsEYINITGINEN
dovniswaudiuiugaiutuneud 1 vinildwdagnuaudan 1 (F1) dnunvgnaslu
& = a < | = o Y
N3¥0199UIA 24 17 WeNAAWAnUTEYINTTIN 2 (F2) Bailn13n5818MINUNG LULAR

NSRINIINSLAUALILE NAY

s

3. NSARLARNANYNUT

]

msfndenaieiug lnensinudausznsdan 2 ugnuagyiinisAndeniuuan

= ¥ v

Usz3# (pedigree selection) ¥innsdnidenduiiidnuaunandngs antufindoyadnuus
NANAPLAZOIEUTENOUTRIHANAR TINTadnuaERiineiials WeduTaanuaiaimaiu
Aeausnsiu thude (F3) Tuugnlungdaluuuududeuns aunsevisldmdadi 4 uasdunou
MsMAABUANNANTIMNITUENITNTIMANTIT 3 war $991 4 Ywdnluugnuuudusionnd

(plant - to - row ) lagn¥in 5 AuneuddIN 4 naernuuinAIsiugnssy (heritability)
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YB9@18WUFUY (Recombinant Inbred Line, RIL) 93¢ laitinn15nszangfivesanyuei

ABIN1IAALADN

4. NIRAIUIARUGUA

MsimnaefusuY Tnonisiwdnuszensdai 2 sgnuuumdndesiu (single-
seed descent method) Aunsadetail 5 wialvareiugviianuasianiefugnssy
ndniuiiudaluignuuudiusieuns (plant - to - row ) Andenunaiifimwashiaueves
#18WUSWY (Recombinant Inbred Line, RIL) Feazlaiinnsnszanefvesdnva idonIs
AnLEeN
5. MIVAAOUNANENYDIEENUTUN

[

NSNAFOUHANANYDIANENUTUY Inen1TUTeuBuaenugs AU LTEITUT
wnsgu Tt we. 2561 mgldanmwindeunnigluresningdowilabasanInuives
nERsns lnensugninaununisvaasuuduluvdenauysal (Randomized Complete

Block Design ; RCBD) §1u7u 3 41 Tngldsvazlunisugn 50 x 25 Lwufwng

msrmaRugilsuRaRuaanEs

F1x P2

! !

Pedigree selection single-seed descent method

F3 @ F3 @ (F4 seed)
Fd @ h?, test Fd @FS seed)
F5 @ h?, test F5 @ (F6 seed)

F6 (Plants)  Yield trial 2 environment

AN 1 wanstunoun1sUTuUTIugwarNSARERNANET LA E,
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6.m3tunnteya

'
[

TunsinutuiindeyalaenishndenanuauseNiidnuaueidens fs

(3

=De

6.1 HanAnsiaLanans (Alansu)

6.2 ¥mtin 1,000 W (3w)

6.3 Iuuilnsienu

6.4 S1uuwdasaiin

6.5 SIUNEARDAL

6.6 SMNUAHBAY

6.7 818 7UPBNABN

6.8 ongfuluiien

6.9 ANUgITUeBNABN (wuRLINS)

6.10 AgeTuLiuiie? (wufns)
7. MTBATIENTVBYANIBNTMNIRUINTIY (Heritability,h?)

7.1 803119 ugNIIULUUNINe (board sense heritability, ) Wudnsndiuves
mmLLUsUsaué’uLﬁaQMWQWﬂﬁuqﬂiimnﬂgﬂLLUU (V) FoANLUTUTIU IR0 Id N YNy

VanuausIng (V,) Sadiowdusiaunisds diauelae Fehr (Fehr, 1987) sl

2
h bs = Vg/ \/p
%30 =Vy/ (Vo + Ve + V)
o = @
ML) V, = AMULUIUTIULUDINIDINNUTNTTUYNFULUY

(WUUUIN WUUTH UazlUUTINtag SIuvaUfisen
AUNUTTENINHUUA)

= ANULUSUSIUTIWTINUANTDANULUTUTIY

\/p
o A A
YOIANWAUENTNIUIING
Ve o = anuwdsusiuduiiesnainaninwinden
Vee = AnuiUsuniuduiliosnanugdunussening

WHugnIIukazan LIRS aNslA I iuAudly

ada a Y a

AFTUNULWLIFANTNLLINADULA
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7.2 §R3IMN9RUGNITURUULAY (narrow sense heritability, h%,.) udnsdiumi
LUSUTINBULDIIINITUFNTTUR UL UINABANRUTUTIUNMUAYDIE NN UTING I1NNNT

1a@uevad Fehr (Fehr, 1987) Fadguduaunis fadl

hhs =Va/ VY,
=V,/(V,+V+V)
=V, / (Vy+ Vg+ Vi+ Vo)

ANULUTUTILOUHBINNNTUTNTINUUUUIN

Fop
®
<
o7
I

Vg = AUUsUTINsuiaananniugnssuiuudy

ANUKUTUTILSULTBWNINAUGN TTULUUTNT A

<
I

ANULUSUTILB U NELINA BN

<
)
I}

8. MsUsziliuAmdulszansamnunlsuruvesdlulnduas Mulnd (Genotypic and

phenotypic variance and coefficient of variation)

ANuwUsUTINNTaglulszvnsavgnussiiiuanuuUsUT Lk MANUSEAVEN TS
duvasillulniuazdlulnduazAmduyszansn1sulsluniuisnis? Burton and Devane
(1953) fail

Vp = (Vg+Veyr
Vg = (Ve-Veyr
g7 Vp  Ae  anuwususiwvesilulnd
Vg Ao AnuWUsUTINYRIlulnd
Ve  Ae  Anuwususiuvesanmiinden (Error mean square)

(%

FNUIUTIVBINITNAADY

ﬂ
o))}
©
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8.1 msUsziiiuAAuRuLUsuesilulng (Phenotypic Coefficie Variation,PCV)

PCV (%) = /Vx—_p x 100

8.2 MyUsziliuAAuuLUsvesdlulnd (Genotypic Coefficient of Variation,GCV)

g

|4
GCV (%) = 7‘9 x 100

8.3 NsUsELUAANUSEANTANLLUTUTINYBIENINWINEBY (Environment

Coefficient of Variation,ECV)

74
ECV (%) = f x 100

.

[N V, fe anuwdsuniusiianaaviseauwlsusiu
v N A
VOINNWUENTNUTING
A [ 4{' U
V, Ao anuwdsusiuduiileananniiugnssuy
Ve fle anuudsumiuliesninaniniinges
g A9 ALaduveslszung

9. AFIATIERAIUTUBNNNYBIANWUTUTIU (homogeneity of variance) lag

n151gAT Chi - square (Y - test) M1U3TN15V09 Bartlett’s test Fataualag Dixon way
Massey (1993) tiiavin1snageunudulennmueindusUsUsIvan nwIngos Aeaunis

doluil

X2 = M/C

M = 23026 f(alog S* - log Si¥)
C = 1+(a+1/3af)

a = UUANULUTUTIU

f = A1v9Y dfl

$2 = aenuslsusIy
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10. MSUATIERANULUTUTIUTIN (combined analysis of variance) 989n15MA@aD4
PflanuuUsusiuduenan ienageumyujaunusszniaiugnIsukazan nwInaoy

(G x B) muaun1shuuviy fiail

Yijk = W +Li+ V] + Rk/i + (LxV)j +FEik
Tned i = 1,2,3,..n @UIUANINLINA D)
j = 1,23,...v (fwouiug)
k = 123..r (§1un)
Yijk = ﬁhé’qmmaqﬁuﬁ:ﬁ j 9@ k luannwandeud i
1 - AuedvesUszanns
Li - BV WAUIEN LI DU |
Vj = Sw%wammﬁuﬁ:ﬁ j
RK/i - Bviswavessnit k
LxV)ij = 5‘1/1%‘wamaﬂﬂﬁﬁmﬁuﬁ‘iamwdwﬁuﬁ:ﬁj fugn nuwIndeud |

10.1 HIDATIINUAIULANANAUNIEDR F9VNN5IUSUNEUALRAYYDIEINAADS

1ne35n159Angu (Duncan new ’s Multiple Rank Test, DMRT) anu@un1shuuyiu Aadl

LSR = SSR x SE

lag  LSR @@ Anfifinvesnay (Least Significant Range)
SSR D 9VDIAULANANSAURESHTE ALY
(Significant Studentized Range)

SE AR AIANINARIALAADUNINITINVRIALREE (Standard Error of Mean)
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10.2 MSIATIEAMENAUNUS (correlation analysis) SENINNANBULHANAALAE

9AUTLNOUVDIHANDN MADNAUANEUENIINTLSNA Faiauslne (Robert GD Steel and

James H Torrie, 1980) sagun1sealull

2xy - (2x. 2y) / n

\/ [ 2% 2%/ n] [2y*- (2y)%/ n]

oy r fio duUszansvesanduius
Y A FuUsnu
X Ao AUsDasy
n Ao Iuveteya

11. M3wSeuiiua1afgvesdennasd 2 A1 ( t-test WU Pooled variance )
Tunsvageurdensdlnguimegne 2 nau Milludaszaniulaenisldada ttest &

ansnldneaeuey 2 n3al WnensaAnilagalinuuwlsuTIueauseyIng 2 nquianwinu (

G,’ = G,°) v3slunsalnausiogiusiaznquildnuiuminnu (t-test WUy Pooled variance)

LazNItiNADIlANULUTUTINYDIUTEIINT 2 Ngu HAnl

[

dniu (0,2 2 0,2) sasalull
N3fN1 WouseInTnie 2 ngusidnuauinguy
A 1w ! a o a aaa =
\Weduiag19auIn N, Uag n, Ilaedaseainiu In1suankaskuuUnAniAade
L 482 L, AuuUsusiu O wae G, delinsiuAn winsuil 6,7 = G2 lag n,
uay n, Uaendn 30 1¥gns t - test

¥1+x2 L. xl—x2
t=—— %178 =

Stm) 25

(ny — DSF + (n, — 1S?
ng+n, —2

idf =nl+n2-2

52 =

dd‘ d‘ 5 1 a o 1 1 %
e 2 Weusyynsne 2 nauiduuliiviniu
Wogusiageuuin n, waz n, Ilagdaseaniu Inswanuwaskuuung nilaede

WU Wy ke W, ARRUsUTIUnGY G2 uas 6,7 8alinsuauiniiuin 6°# G2

198 n; kag n, Uesnln 30 1“?7@;6\3 t — test ( t-test WUU Separated variance)
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51,53
fl—)_(z nig nz
t = df = 2 2
S S
1 2 ni np
n1 n2 ni—-1nz-1

oyt Ao AndSeuiisuAlafeuesdwnass 2 A
| ] a o 1 oA
X Ao AnadefegengNd 1
1 1 a o 1 oAl
X A ANLRRAI0E19NGUN 2
n, A9 I1UIUFAIBENNGNTN 1
a o £y | I A
n, A9 IUINAIBENNGNT 2
S, f® f1 Variance 31n#8E19NaNT 1
S%, fi@ A1 Variance 31NF39819NGUTN 2

LWHBI3INANSNAADUNY 2 NTUVIAULNLITRIAUAITNIIVAIDIANNLUSUTIU O2

waz 6,7 91 wirdundely Mdulunisieszidoyansddiodns 2 ngu edndudesiinis

Y

NAFBUANUMINNUYDIANUBUTUIU Ineldadinnaau F-test LN@LEBNIEASNISIATIZA LA

3
a v a

QnAed (AN, 2555) Aall
2 S%nax
F= o
min

1 =

dfy = n-1 W8 n, = UIUNGUAIBETAT S TN

df, = ny1 W8 n, = UIUNFUFIRENLAT S? HiAvas
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NAN1SIBLAZIA5a]

4.1 nansnaaadn 1 nMsAndenaenugwauinddeninlunslinanangs

'3 v v 6

NIANYINAKFALAL DIAUTENDUTDINARENTVBIANENUTINTLT 5 angiugsiuiuiug

]

WINTFI 3 Wug Ugn e Whsuddeuasiauinisudniiy a1v1dviels Augkdnnssunis
RS ININe1aewdld Jarinleddusl Aman1snaaes Aell

4.1.1 HaNTAATIRANULUTUTIUUDIHANEA LAY DIAUTENDUVDINAKEAR

v a = 1

anvusHanas (Alansumawanmg) (M1519711) WU TANULANFIN @D ADE 193]

WodAnEa IngMugiunelan2 agiugnuiemy #13 wasiugiwnawaul dageaaintuy

9 Y

s

2272.67 2,213.09 way 2,191.82 Alansusalanmis A1UaIfU 599a91lawA @nenus

]

NUIGLAY #9 NUTTOUINT2 AN UTNUIBEY #11 LAy a18RUSNUIELERY #12 TAyinfu

s

1,621.21 1,559.06 1,471.03 hag 1,439.21 AlansuAoLanNmIs MIUE19U d3Ua1gnNUS

3

mnelaYy #10 faenganiniu 1,108.50 Alansusteienais

(%
o

Snwazdvn 1,000 Wi (150) @1519911) WU danuwandenisainee ol
tfodAyBs Taedl aneWusmanoias #11 uazanowudvanelay #13 fidigegauiiiy 76.89
76.24 51 MINAIAU 509N ILA NUSATUNIUAU2 aeUTUNIEEY #10 areiugraneay
#9 aNeNUTVNIBIAY #12 Lagiugiiunauaul IAW1AU 73.05 7234 71.61 71.41 uaz

69.62 TN ANEIRY dIuiugTEUM72 TAwnanuiniu 67.36 N3

Y

ANWAUZIIWIUAIRDAU (MITNNL) WU AAMULANERNNaDResltad Ay Tae

I a Y a Y I o o a Y
a']UWUﬁqVT@J']EJLaGU #13 NQWQQQWLW’]ﬂU 5.17 A3 ﬁaﬂa\ilmlﬂl,l,ﬂ WUIALWILLAUZ  UANINU

q

(% [ s

4.22 A9 duaeRUTNUIELAY #12 @19WUTNUIELaY #11 @a1gNUSUUIIEY #9 WUS

9 9

Aunawaul anenugraneay #10 way NugtewIn72 demanviniu 3.62 3.48 3.47 3.39

9 9

337 uay 3.19 A4 AudEu

o

ANBULIVIUANFDAU (A1519911) WU TAULANAINI9ED AL TYA AR DY

o

]

lnganeiugraneiay #13 wasiudiuniau2 fdaraaawiniu 23.70 22.56 #n a1uawy

(% s s

599090 LAKA AN8WNUTNUIBLEY #11 FUSAIUNIMAEL @8N ugHUIeEaY #12 a1giug

9 9

[

NULaY #9 wazugtoun72 da1windu 20.69 20.38 17.23 16.83 uaz 16.63 #n

'
1o -

MNATU dauaneiugraneay #10 dadnanwindu 14.01 in

q

anwugduLdeneiln (M1519911) WU Srnuwanatenisadfegsdiduddnds

[ 1w

TngRugiunuau2 waziugiunsiaul argeanyindu 12.59 12.37 wia auainu

El Y1
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599N LA RUSTOUIMT2 @neRUGraNeLaY #9 aeNuSUUNLAY #12 agRusnIneLaY

3 3

#11 uay argWuguuieay #13 dawadu 12.00 11.43 11.43 11.37 way 11.32 wén

|
1o

AINENTU dduaneiuguiNIeaY #10 JAegawindu 10.60 Wan

anwEIIIULAARRAY (M1319111) WUl Aauuanatanisadfes 1efideddd

s

Ingangiugvunglay #13 Mugiiunakau2 fugiiuneaul argiugnungiay #9 wug

ol

Foum72 TAnasanviniu 272.31 270.51 240.56 234.04 uag 234.01 WWaA AIUAIGU @

|
1 o

AneRuUgNaINeEaY #11 ateiusuiieay #12 wag a1enugvangiay #10 derdgawinny
178.23 175.03 uay 159.64 Wwadn Aua1diu

anwzANgIvesiuiueanaen (M151991) wudl dauunndanieaifegiadl

o

o

Wod Ao lneiudiunsiaul dArgaaiadu 24.27 wumiwns sesaunlawn Wug

]

ALNGLEU2 RUTTHUIMT2 @1eRUguUIeey #13 wag a1enugnuneay #12 dawvindu

s

22.25 20.72 20.50 48z 19.76 LWUALNAT AIUAIGU dIUa1RUTNNIELaY #9 a1eWug

9

'
o

VLAY #11 Uag aneiugnineiay #10 dewngawiniu 18.91 18.46 Laz18.28 \wuURIINT

AUAINU

a 1

ANBUTANEIVDRUIUAUNEY (11519911) WUTT TAURANANNIETRDENS

jd)}

(v

Wod 1A de lneRugnunaiau2 fusiiuniuaul aeiugnuieiay #11 way aenug

o

ol

VUELAY #13 Tegeaainiu 32.80 32.61 32.06 way 31.24 luAlUAT MUAIRU d1uiug

Y 9

EN

'
| o

FUUMNT2 AERUTNLNELEY #9 @1eiugvaneay #10 ay aeiugvinelay #12 dean

q

Winfiu 27.86 26.14 25.96 uay 25.87 UALLAT ANANU
dnvaurongiueanaen (M31991) wudn lddauwnnimieada walluualdudn

aneugraeey #13 daA1geanminiu 36.45 Tu 599a1lAuA @reWugraneay #12 ag

o [ v

WUGUUI8LAY #10 angRuINUIeIaY #11 aeWugruneaYy #9 Mugiunauaul waziu

9 El

LY o w !

FYUMT2 ANYINAU 36.38 36.30 35.95 35.95 35.75 Wa¥ 35.40 U ANUAIAU dIUNY

2o N,

'
o

MuNgan2 JAwngawiniu 35.37 Ju
anwazeguAunes (M39N1) wud danuwansrvnsadfedsdideddgds lae

A18MUTNUNELAY #13 Uz aneiuguuieway #11 daA1geqaminnu 62.75 uay 62.25 Tu

6

ANUATU 509890 LALA WUSAMNILAU2 WUSALNILAUT @8R USUUIULAY #12 @18WUS

9 9 q 9

a1 [

NUELaY #10 wag Wuddoum72 dawifiu 61.75 60.77 59.58 58.06 uay 57.75 1u

'
1o

MINEIAU duaeiugvinelay #9 daegawiitiu 56.75 Tu

q
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4.1.2 MTAATIERANTUNUS

NANIT AT IR ENE TS TE NI IHANANLAZBIRUTENOUTOIHANAR (ANS19912) WU
anwagNaNansalenmslanduiusnisuInfuIwuiindedu (r=0.8523) s1uluwannailn
(r=0.7458) SruiuLLanseny (r=0.8947) ANugsuiusanaen (r=0.7993) wazeuassiuiu
anud (r=0.7691) &nwmuzamiinvidn 1,000 wia favduiudnsuantuoigiuduien (=
0.6802) dnwauzduiuiasiodu Tavduiusnisuindu Sruauilnsedu (=0.7504) wag g
AUl (r=0.6568) Snwazsuruilindesu Janduiusnisuiniu sruwudadody (=
0.6829) ArwigwLTuAUAET (1=0.8670) a1eiiuiien (=0.8864) Anwazduiumdasieding
anduiusnisuandudturuuiasedny (r=0.6649) Amugeiuiusennen (r=0.8477) wail

1 Y v o 6

anduiusnsauiuengeenaen (r= -7958) dnwardunuwansesulianduiusnisuiniy

Y o =3

ANugIRUIueanAen (r=0.6340) anwarAnuasiuiuiufgfianduiusniauiniueigiiv

\AE7 (r=0.8343) duanuazdu ¢ lddanduiusiu
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4.2 NAYRININARBIMN2 NsHaUIUIITMiAnenwlunsTinanangs

9
nsUSuUseiugiyvseimuiugaudediinandngs Suann1sAnianmaneiug

Iala o a = A o ° =
NBLLNNN ﬂEJﬂ']WIUﬂ']{L‘ViNaNaWQQﬂ']ﬂﬂ'ﬁﬂ/lfﬂa@\‘ﬁ/] 1 IWDUIUININITNARDIN Ziﬂﬂﬂqimﬁll

(% v 6 (% (%

AUNUSUINTFIUNNTIBNTALESH Wedadenmaeiugnidnen wlunsliinandngs g

3

nsaausennsgnuay wazldisn1sAnienmaneiusuuuanusedn (Pedigree method)
wazn1sHaIuaeugwlnen1sAndentuuwansenu (Single-seed descent method)
W1suATokagiauINISHAANY @191319ivls ANERAANITIUNITNEAT NN1INEIFeuLY

U U a A U d’l
"\]\‘1‘1/?’3@%8@1‘1/111 UNANTIINAADY AU

4.2.1 NAYDINIINITHENNUTINDAF19a8WUTATY)

HAINN1IARLIONAETUENITEINTANENNITHANENZIINNITMAREIN 1 91U 5

9

angug ietuinanfuiuguInIgIudIuIL 4 Wug tngn1sHaniughuunuiunuaa
N19A54 (direct crosss) WagdSHaNadU (reciprocal crosss) AANANTIIUNINUALB0 HaY

d‘ 1 U s A v & o a o 1 o I a
NANITNAADY (M15193) WU mimauwuqmmmimmamﬂw1 UIU 8 ﬂﬂ\lﬂll vL@LLﬂ NINB

s

X anefugnaneau#12 , Toumnsd-1 X aewugnaneav4s , agiugninewau# 13 X wug

]

Un angNugraeau# 12 X Teum72 , @ewuguinaaus9 X 1amed , angnuguaneau#s X

s

A1gNUTNUIBLAVA12 , FoUIMT2 X a1eRUTUNIELaU#E ULae AIUNWau2 X a1gwus

9

wnglav#12 Ingudntafl (Fyseed) 9naranyl feguauis wiriu 6,7,8,5,6,6,5 uaz 6

wan muanu Wetwdn F1 910 8 guaw Tuugnilududan (Fyplant) ladruiuduminiu

1%
v A

3,1,3,3,1,3,3 Ay 2 AU AU IaNaNAREANTN2 nNuAasAusal

Anaudl 1 suil 1 Tdwuudadni 2 windu 96 whin fun2 $9wiu 134 wae uaz

U3 909U 155 Wwan dauguani 2 Duiies 1 du G9miuudadan 2 wiiiu 271 wiée

I3 v A

AnaNi3 T91uiu 3 s Tnedun 1 9numdadai 2 9 203 wéa dun2 J9wiu 50

a o

AR wazAud 3 T 210 Wi guaud ¢ §91uau 3 du leedui 1 T9uiuudadan 2

Y a

I 23 Waa Uil 2 $900u 132 Wade wazduil 3§91 96 Wwaa Anaudl 5 d9uau 1

a

s nedidnuauwdndail 2 91uau 177 wiin anandl 6 331w 3 du tnedui 1 391w

g '
v A

WaREIN2 $1U7U 84 wan fudl 2 f1u3u 38 WaR warduil 3 T30 106 WEn Arawd 7

197074 3 au TAgAUN 1 UIULAATIN 2 §1UIU 221 AR ANl 2 T37UU 103 LWAe

al

v A A o 3 i c{' A o v v a o & o A
LAZAUN 3 UITUIU 82 LUAA LAY @jf}\lﬁll‘Vl 7 UIUIU 2 H1U I@EJGVLW] 1 UMUIULUAATIN 2

91U 100 LWAA FuN2 T31UIU 86 1WA (A1519713)
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M1519% 3 wanSIUIUANALTINTLITEUNTNEN wazduILLanlusugn

a¥agnuanile 26/12/2558 U Suudnildr2 Mgn
d waiXwie win F1 | fuftugn F1 | duil1 | dufi2 | duis
1 Nanas X #12 6 3 96 134 | 155
2 Toum84-1 X #15 7 1 271
3 #13 X ugin 8 3 203 | 50 | 210
4 #12 X Feum72 5 3 23 132 96
5 #9 X N INDY 6 1 177
6 #8 X #12 6 3 84 38 106
7 Foum72 X #8 5 3 221 103 82
8 ALNIUEU2 X #12 6 2 100 86

4.2.2 HaN1IANYITATINUINTTUVDIENUUSHANERN LATRIAUTENOUNANANALTED
n15UsEUAMNLYTUIIU dudseansa1audsusiu wazdnsInugnITaYas
ANWASNANANLAZIAUTENDUNANAAVBIENEWLTATLIYIN 3 TGN 4

N3ANEINITABNEANIIRUGNITUTRIAN BauzA1ee) WeldidudvddslunisAniden

[y

] a ¢ Y ) ' ] o A YY)
gy lngn153AsIerimAI8nsIMUgNsTy AnAAILUsUTINAe neludan 3 ludatn

[

7 4 fawan1sveasesa Ul

I1INNNTIATIZNAIAIMULUSUSIUVDIANYULHANEN LaraIAUTENDUNANARN SIUNI
% = 1 o U %} e’u.'/ = a.'l Qll d‘ 1 [}
SnwadznanalssuIu 10 ANWUEVBIAIYNUTN VLIV 4 (M197199 4 ) WU ANWULUDY
g nfounnanvaziinuuanaaiun19ais eniiudnvasiuiuisonuliianig
WANATAUNINEDH A28 WU AMUBLUSUTIULDIINHNAVDIENTINLINABUINARDNNT

LERIRBNtUNNANYMY AINHANITNARBINUIN dNvaEHaNansaLanms daAagsening 480.3-

Y

1261.6 Alandu dArnunlsusiuandlulnd (Ve) Auarullsusiuliotannaniniindou
(Ve) winfiu 21198.5 uay 51216.4 Mud1AU anwagdIniln 1,000 wan dA1egsening

36.95-78.95 n3u wazdlen Vg U Ve Wiy 66.50 waz 59.97 auaifu dnwazsuiuise

AU 1AN8E5ENIN9 5.59-8.56 Aie warilAn Vg iU Ve iy 0.19 uae 1.74 audiu dnuay
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MUEIRU dnvazduIuLdnfeiindA1adesening 5.1-11.8 Waa wazdlan Ve iU Ve winiu
2.20 uay 0.57 MNARU SnwazIULanReRUdAeAYTENINg 52.65-221.92 Wan Layd
A1 Vg fiu Ve Winiiu 1726.14 uag 1555.26 auanau dnwugaugasiuiteenaanila1iaie

IZUIN 18.92-36.53 Lufiluns wazdlA Vg AU Ve windu 14.89 way 17.70 aUa1fu A1u

v [

geAuTuAUNeINANRRETENIN 26.00-47.66 LYURWAT WazllAn Vg U Ve Wiy 24.28
WAz 26.50 AUEGU dnwalre1gTueennenilAeiesEnInge 36.00-58.03 Ju uazilan Vg fiu
Ve iU 20.95 uag 17.01 audnu anvazengiuiuiiediaedessning 65.93-89.93
Fu wazdlA Vg AU Ve windu 18.17 way 12.50 A1ua1au andeyanandlviiuiiniiy
WUSUTIUTRIINANNLINSDUVRIAN VUL NANENFRLIENANT T1uURsaRY T1uulndosuy
Y Y v o= A a0 ' a 6|
ANUgIUTURENARN UWazANuawLIuAuied JAINnI1ANNKYIUTIWIINAlLINY wang

TiiAudan eI daulidnsnauinni1iugn I5UABNITUANIBBNTOIE N YL I Y e

= = [y { 1 [y o Y [ o [ ' o

LW UNYUNUAIAMULUTUTIU WU SNWUZUINUN 1,000 Luan FIUIULNEAFDE N 71U
& v o v & a A a a o !

bannaRU 81g3URBNNBN BIYIULNULNYT VliJﬂ’J’]llLLUiU'ﬁ’Ju‘U@Qﬁ]IubLVlUQQﬂ’ﬂﬂ'l']llLL‘UTU?JU

Hesanan nwanden nliiudnng 5 dnwaz $A2uudsUsumIesiugnssuuInnInnImn

'
(v [y

WIRADY kARl TUgNIsHYId T lBVEwatInn @ NwIRABY

¢ 1 o v

NANTISIASIENATAUUSLANTAMUBUSUTIU (15799 4) WUINAIFUUSEENTAIIY

wUsUsueslulng (Phenotypic Coefficient of Variation,PCV) é’ﬂwmz‘ﬁﬁﬂ'mmqm Tawn

| [

o [ v a1 5 s (% 1o 1 v a '
FMUIULAANDAU UANNINU 33.77 LUDILTUA immmlmm FIUIURNADAU NANANHD

lnang Iudesein auasiuiuesennen ANNgWUTLALNEY Ymtn 1,000 Win

= a1 |

91gTupanAnn I1UIURIRAY LaregTunUAe] dAWAU 26.18 20.11 19.25 18.84

a0

15.20 14.67 12.07 waz11.50 Wesidud aud1du drudnvazergiuiuiies fasige

< 13

WINAU 6.23 LWUasun AN

[y

wUsrAnsveniswlsiuvesilulnd (Genotypic Coefficient of

1 1 (Y < 13

Variation,GCV) dnwauzfifiaiuinas laun 1uiumdesnedu da1iidu 29.62 wWeosius
1 4 o =3

599891 lawn F1uulnfedu FuULLAARBHN ﬁ’J’]ﬂJQW’TU’?‘HE}@ﬂ@E}ﬂ NANARFDLINAS

£ a1 (-

mmqqéfﬁmﬁmﬁm 1min 1,000 e p1gTusannen wazduIUNweny JaAwiy

20.37 18.47 15.95 14.97 13.01 12.87 10.20 4a¢5.99 wWosldus audiu drudnyazene

al a1 [ o

Fuiuiie darsigamindu 5.60 Wesidud wazaduuszandvenisulsiduvesdlulngd

Y a1

(Environment Coefficient of Variation,ECV) dnwaueiiiruinga lawn sruiuindedu den

Wiy 28.50 Wesidud sesanliun Iutuudndenu Augeiuiuiuie nandnse
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L8NeN3 Iuaufsedy AUgeRuiueanaen Wuln 1,000 wan Sunuuaassin wazen

& @ i3

Tuoonaan AAVINAU 28.11 26.50 23.27 18.14 17.39 12.22 9.40 wag 9.19 1Ua5LGus

puEdU drudnuwarorgFufufer Sawansiniu 4.66 Wedidud
N3ONENBASNYUENIHUTNITURUUNI (Heritability,h?, ) maaaﬂaﬁuﬁjﬁu%’mﬂ

271 3 Wgeihil 4 s 21 anesiugsiudu 2 g (ns1eil 4) Tienegseming 24.68-92.05

Wosdud lnednvasdruiumdasainilfigegavindu 92.05 Wesidud sosasunlaun

a
9
dnwarergiuiuies engfueennen S1uiuwdasosy Ui 1,000 win Arugeiuiy

Aufien Anugeiuiueanaen Swiulndediuy uasnandasaann1s IA1vi1iu 85.31 83.13

81.62 81.61 78.55 77.11 67.17 wav62.34 \Wosidus auaiu drudnwazsiuiuisogull

-

o A s & € vy & 1w o \ & & @ a
ANAINEFALNINY 30.65 WasUR handlmiiuln anwalzaInanaualdudnuyaen1aUsun

<

gnAUANAIEEUNaTAILTLY dn1sa1eneananieaniIntuusanyusiiivefigudngs

(% v

Y& o = o oA A Y} a
aquiﬂi“tﬁLUUWﬂjuiuﬂﬂiﬂﬂLaaﬂ NUANRAUNUTNINUINAUNANAR

v o A

NANISNAFBUANLUSUSIUVDINAKNAALAZDIAUTENOUNANANN VLTI 3 TN 4

ANuYENaNAR (AlansumawEnmis) (MNS19915) MU AANULANAINN AT RDE 9T

CY o W

WodAny lneareiugnuneay MBS4-02-14-60 wag a1eWuguuIey MBS7-02-17-20 &

A1E9EAMIAY 1,261.64 Uag 1,257.67 Alansudoianans mua1nu sesasnlann anenug

LU |

MgLaY MBS3-01-12-33 angiugnueay MBS2-01-31-66 @1eugnungiay MBS5-01-15-

19 @1eWugnUI8LaYy MBS1-03-5-61 a18WUTVNUIAY MBSA-02-54-54 a18WUSNUIELAY

s

MBS3-01-72-47 @ngWugnuneiay MBS2-01-21-1 @neWugnanesay MBS1-02-3-41 angius
VUIBLAY MBS5-01-25-18 angWugnueiay MBS8-01-37-71 aeiugnueay MBS1-03-2-
74 WUFCNT2 agRuUgUUIELaYy MBS6-01-25-77 @eWugnuneway MBS8-02-37-83 Wug
KPS2 angiugnineay MBS2-01-59-9 @neiuguanegiay MBSA-03-14-78 a1eiugnuneiay
MBS7-01-86-25 @ Wusnuetay MBS6-02-75-87 wag aneiugvunglay MBS2-01-31-9 4
AWVINNY 1,178.47 1,139.28 1,133.62 1,125.55 1,116.72 1,083.98 1,079.34 1,036.24

1,005.86 1,004.57 990.41 926.45 917.88 912.78 892.39 863.29 835.16 776.37 694.81

'
| o

WAy 652.16 AlanTusiolanns aua1fy dduateiugruneLay MBS8-02-17-79 fiA1m1an
Wity 480.39 AlanSudaienms
% H Y [ o a ! = ' aa 1 =
anwrd1vdn 1,000 WaA(NTY) (M1519915) WU AAULANAIINI9EDRBENNE

Y

tfoddyds Inganeusvneiay MBS8-01-37-71 wag anesfugvneiay MBS3-01-72-47
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A1E9aAMAU 78.95 Uag 75.77 N3N M1uaWU J09au1lauA @reiugvianeiay MBS6-02-
75-87 WWSKPS2 a@1eWugnaneay MBS4-02-54-54 WuFCN72 agWusnueiay MBS6-01-

25-77 aneRUFNUIBLAY MBS4-02-14-60 aneiuguaneiay MBS8-02-37-83 aneiugningiay

s

MBS2-01-31-9 engWugnuneiay MBS7-01-86-25 angiugvuneiay MBS5-01-15-19 aneug

)

MU181aUMBS2-01-31-66 AewugnuI8IaY MBS5-01-25-18 anewugvaneiay MBS2-01-21-1

aeMugNUILaY MBS7-02-17-20 @18 W ULy MBSA-03-14-78 a1eWugnuIeLaY

s

MBS3-01-1233 @ngiugnanglay MBS2-01-59-9 angWuguaneay MBS1-02-3-41 angiiug

9

UL MBS1-03-2-74 Lag @1eWugnuIgLay MBS1-03-5-61 HA1wiNfiu 73.50 71.05
70.07 69.22 68.66 67.61 65.87 65.86 65.53 64.98 62.63 62.32 62.21 61.58 59.90 59.78
59.76 55.33 53.60 Wag 46.11 n¥u puady dauaeusvangiay MBS802-1779 Jansgn
Winfiu 36.95 N3

dnwaigdruuiwieduy (1319715) wudn liflasuendsnsadfuiiuunliinae
WusMa1La MBS5-01-25-18 fA1gegainfu 8.56 As sesasunldun anefiusnunoias

s

MBS2-01-31-66 @18WugnuNgLay MBS5-01-15-19 arewugnuneway MBS4-02-14-60 Wug

]

KPS2 @ngWuguuieay MBSA-02-54-54 WUFCNT72 aeWugnaneiay MBS3-01-72-47 e
WUSUUI8LEY MBS3-01-12-33 @ngWuINUNELaY MBS4-03-14-78 aeWuguuieiay MBSS-
02-17-79 @18WUTNU18LAaY MBS1-03-5-61 @18WUTNUIELAY MBST-02-17-20 @18 WUS
VU8LaY MBS2-01-31-9 aneiugnaneiay MBS1-03-2-74 angWugnungiay MBS8-01-37-71
A9 UTNUIULEY MBS8-02-37-83 @18 WUSNUI8LAY MBS6-02-75-87 a@18WUTNU18LaY
MBS6-01-25-77 @neiuguaneay MBS1-02-341 aneiugvungiay MBS7-01-86-25 uag e
Wugmaneiay MBS2-01-59-9 fidwiniu 8.33 8.26 8.26 8.24 8.16 8.10 7.86 7.70 7.53 7.36

s

7.03 6.96 6.92 6.90 6.83 6.76 6.56 6.42 6.23 6.03 LAY 5.97 A4 AWETU dIuaBWLE

9

'
o

vanelay MBS2-01-21-1 fenshanwiniu 5.59 A

anwazdIUILEnfoRU (1131995) WU AuLana1ssadfAegalidediAyde Tae
aneRurUNeaY MBS402-1460 HAgegaviniu 24.2 Hn sesaaunlaun argiugvaieay

s

MBS1-03-5-61 angiugvngiay MBS2-01-31-66 aneWugvaneway MBS4-02-54-54 @18ug
NUIBLAY MBS3-01-72-47 Wug CN72 anewusnugiay MBS4-03-14-78 @1giuguaieay
MBS5-01-15-19 angiuguanegiay MBS1-02-3-41 angwugvangiay MBS2-01-21-1 angug
WNBLAY MBST-02-17-20 anesiugsuneiay MBS3-01-12-33 anesfuguaneiay MBS5-01-25-
18 @1eMugVUIELaY MBS6-02-75-87 angiugnuiuway MBS2-01-59-9 aWugvuneLay

MBS8-02-37-83 angiugnuneray MBS1-03-2-74 Wug KPS2 aewugvuneiay MBS8-01-37-
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71 @18UEVNELAY MBS2-01-31-9 uar @1eWugvuneaY MBS7-01-86-25 A1y 23.1
22.319.41918.4 179 16.2 16.2 158 15.7 15149 14.2 14.2 13.7 13.4 13.3 129 11.6
LAy 10.9 {0 Aua1du diuaeiugnaeey MBS6-01-25-77 way a1eiugviuieiay MBSS-
02-17-79 fArdgawiifiu 10 uag 7.8 i suane

Snuaedunudasieiin (11573915) 1ud1 Sauuandisadfesnedided s
lpgiug CN72 Wug KPS2 wag aneiudvaneiay MBS4-02-14-60 dAgegaviniu 11.8 11 11
LWAR MUEIAU 5998 lAA @neWugUNNEIaY MBST-02-17-20 @neiugnuneiay MBS7-01-
86-25 guNugHLEaY MBS3-01-72-47 angWugvungiay MBS5-01-15-19 angiugunaneias
MBS2-01-21-01 anefiugnueay MBS2-01-31-09 angugnineiay MBS1-02-3-41 anewiug
VgAY MBS1-03-2-74 angWugvidneay MBS8-01-37-71 argiugnungiay MBS2-01-59-9
A19WUTNUIELY MBS3-01-12-33 @18 WUSNUI8LAY MBS2-01-31-66 @18 uUgnu18LaY
MBS4-03-14-78 @18 WUFVUI8LaY MBS8-02-17-79 aeiusnungany MBSA-02-54-54 @1
WUFNUIBLAY MBS1-03-5-61 @neiugnangiay MBS5-01-25-18 aneiusnangiay MBS8-02-
37-83 uay angWuUgIeLaY MBS6-01-25-77 dlAvinfiu 8.8 8.7 8382828288 7.9 7.6
767674737768 6.3 uaz 6 Wan AWE1AU duaeiuguuieay MBS6-02-75-87 i
Asaawintu 5.1 wén

Snwagsnaudadoi (1131975) nud1 Sanuuandnmisadfegeideddysa
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4.2.3 Namsﬂgnwﬂaauwawﬁmﬁm'au 2 da1UNnaDg

MnnMsRadenasiusiuTersuiadudeatai 5 wuin mafadenmansiuduuy
3nUse 3R (Pedigree selection) Hun1snageulunszuIUNITIATIZINIRLEN TN LAEELG
§T07 10 anowus 1éun MBS1-03-5-61 MBS2-01-21-1 MBS3-01-12-33 MBS3-01-72-47
MBS4-02-54-54 MBS4-02-14-60 MBS4-03-14-78 MBS5-01-15-19 MBS6-02-75-87 MBST-
02-17-20 uazn1siauIaeRuswilaen1sAndentuuiudnsesu (single-seed descent

method, SSD) l#aneugauden 17 arewug ldun MBS1-02(24)1 MBS1-03(44)1 MBS2-

9

01(125)108 MBS2-01(125)142 MBS3-02(21)10 MBS3-02(21)33 MBS3-01(106)51 MBS4-
02(43)16 MBS4-02(43)65 MBS5-01(48)15 MBS5-01(48)57 MBS6-01(38)40 MBS6-02(29)18
MBS6-03(25)1 MBS7-01(89)1 MBS7-02(29)1 MBS8-01(15)40 lUunaaeunananuas

2IAUTENDUNANAALUSEAUANNT 2 @001 nasaldNan1InAandnall

NANISNAGEBUANULUSUTIUVDINANAALALEIAUSSNOUNANAN B @11 3u TNYLS
a [ 5 Y
URIINYIABLULD

dnwnigwanan (landusoienm$) (M5159110) wuin fanaupndrsnaaiedisdl
fod Ay Invanewugnuieias MBS5-01(48)57 dA1gsgaiindu 1,625.47 Alanfusio
LBNANS Se9alakA aneugVrLIaY MBST-02(29)1 @ngWugnanglay MBS3-01-72-47
AeUINUIEEY MBS6-02-75-87 aneiugnaneay MBS6-03(25)1 angiuguuneiay MBS5-

s

01-15-19 @18 WUSNUIBLaY MBS4-02-14-60 @18WUTNN18LaY MBS3-02(21)10 @18WUG
VU8LaY MBS7-01(89)1 aneiuguaneiay MBS5-01(48)15 aneiuguaneiay MBS6-01(38)40
A8 NUTVUIELaY MBS3-01-12-33 aWusnungLay MBS2-01(125)108 @ngiugniietay

s

MBS2-01-21-1 angiugvsngiay MBS7-02-17-20 aneiugvaneay MBS4-03-14-78 @1eiug
NUELAY MBS8-01(15)40 WUGKPS1 angWugnuieiay MBS1-02(24)1 aneiusuieLay
MBS4-02-54-54 WUFKPS2 a1gWugnu1e1ay MBSA-02(43)65 angWugnu1eLay MBSA-
02(43)16 @18MUTNUILLaY MBS1-03-5-61 @8N UTVUILaY MBS2-01(125)142 WUFCNT2
A18NUTNULAYMBS3-01(106)51 aneiugnuneay MBS3-02(21)33 uay angwugnuieway
MBS6-02(29)18 A1 1,268.95 1,219.58 1,141.21 1,132.83 1,075.59 1,060.59
1,055.23 1,008.15 1,004.81 988.32 962.7 956.67 918.36 862.35 860.4 848.55 846.58

833.96 805.86 784.1 782.89 745.61 728.12 714.93 703.43 675.82 648.62 oy 626.8
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Alansusielanang audiu druaeiiugvaneiay MBS1-03(44)1 fasgainiu 539.81
Alansusiawanans

Snwagimin 1,000 wan (") (»157197110) Wui1 dauuanatanisadnegdl
Wodnny lngareiugurungiay MBS8-01(15)40 diAnasgaliniu 78.93 nsu seawnlaun
aneiuguuneay MBS3-01-72-47 angWugnaneiay MBS6-03(25)1 angiugviuneiay MBS6-
01(38)40 angugmaneLay MBS2-01-21-1 angWugviunelay MBSA4-02-14-60 WugKPS1 ag
WUGNUNELAY MBS4-02(43)65 argiugnuiuiay MBS7-01(89)1 angwuguueLay MBST-

s

02(29)1 angugvaelay MBS2-01(125)108 a@1eWugnungiay MBS5-01(48)57 aneug

9

NUIYLAY MBS6-02-75-87 @18 WUFNU1ELAY MBS3-01-12-33 @18 WUFUUIELAY MBS3-

L3

01(106)51 @1eWusnuIeLaY MBS4-03-14-78 @1gWudnuIeiay MBS7-02-17-20 angiug
VLAY MBS3-02(21)10 a@eiugnuneiay MBS4-02-54-54 @1eiugnineway MBS5-01-15-
19 @neugnaneLay MBS5-01(48)15 WuGCNT2 a1uiugvuneay MBS3-02(21)33 anewug
VLAY MBS1-02(24)1 WUSKPS2 anefiugnuneiay MBS1-03-5-61 aneiuguaneiay MBS6-
02(29)18 @ngNugVLIELaY MBSE4-02(43)16 Uag @1eRUIUNIELEY MBS2-01(125)142 Hie
WINAU 73.97 73.12 70.25 8.15 67.72 67.07 66.91 66.41 66.08 65.02 64.65 64.02 63.76

63.52 61.95 61.90 61.24 60.60 59.84 58.99 58.43 56.83 55.18 52.08 51.41 51.11 49.92

'
o

wag 49.45 nSu MNARY dauaneRugreeY MBS1-03(44)1 dAanvinnu 43.93 sy

ANBAZIIUIUNRBAU (A19197110) WU AAULANANNNER AR Tsd1AY DS

>N o

Tnsanewuguuieiay MBS5-01(48)57 fldngegaiindu 12,67 As sesasuliun aeiy
gAY MBS3-01-72-47 angiuguaneiay MBS7-02(29)1 angwuguaneiay MBS4-02-14-
60 aeWUUUIELEY MBS6-03(25)1 angiugnaeiay MBS4-03-14-78 @1eWusnuieiay
MBS3-02(21)10 @ngWugnaneiay MBS6-01(38)40 @neugnuneiay MBSA-02(43)65 @1y
WUGVUEAY MBS6-02-75-87 WWSCN72 angiugvianeiay MBS3-02(21)33 angwugvuneiay
MBS4-02(43)16 #Wug KPS1 a@neWugnuieiay MBS6-02(29)18 aneWugnueiay MBSI-
03(44)1 WUSKPS2 aewuguraneay MBS-201-21-1 agwugnuneiay MBS7-01(89)1 ang
WUFVUI8LaY MBSA-02-54-54 angiugnanglay MBS702-17-20 agwugnuneiay MBSS-

6

01(15)40 agiugnuieiay MBS3-01(106)51 @1eWugnueiay MBS5-01-15-19 @ngiug
MUY MBS1-03-5-61 @18 WUSNU8LaY MBS3-01-12-33 @18 WuUSNU18LaY MBS2-
01(125)142 uay aegwugvuielay MBS5-01(48)15 danvnfiu 10.17 9.60 8.97 8.43 8.38

7.90 7.26 7.23 6.85 6.76 6.42 6.33 590 5.76 5.71 5.67 5.67 5.59 5.52 5.52 5.42 5.39
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5.08 5.05 4.99 4.71 LA¥4.66 N4 AW dauatWus maneiay MBS1-02(24)1 uag @

'
o

WUGVLNeLaY MBS2-01(125)108 Hengawiniu 4.5 uay 4.06 A audfy
anwazdIUIURNAAY (M13191110) WUl AAuLana1snIsadfog1eiidod1Ag s
Inganeiugnieay MBS5-01(48)57 uay aneiugvangiay MBS7-02(29)1 drasaniviniy

s

21.95 uag 20.93Hn M1UAIAU Fo9alawn @neRUSNUIELaY MBS3-01-72-47 @1efug
MgLaY MBS3-02(21)10 @1eiugninelay MBS6-02-75-87 atgiugningiay MBSA4-03-14-
78 @UNUTVNIELAY MBSE-02-14-60 @8 ugnueiay MBS6-03(25)1 a8 ugnuIeLay
MBS5-01-15-19 @1gWugnuetay MBS7-02-17-20 @1eiugnueway MBS5-01(48)15 a1
WugVaNgLaY MBS4-02(43)16 @ngiugraneiay MBS2-01(125)142 angwiugnuneiay MBST-

s

01(89)1 @ WuUTnu8LaY MBS6-01(38)40 @8 uUsnNU18LaY MBS3-01-12-33 @18WuUg
NUBLAY MBS8-01(15)40 angwugnuneiay MBS30-02(21)33 @neiugrangiay MBS1-03-5-
61 aneiugyaBLaY MBS1-02(24)1 aneugunaneiay MBS2-01(125)108 #ug KPS2 aneiug
MUN8LaY MBS2-01-21-1 @1eWugvaneiay MBS6-02(29)18 angwugnungiay MBSA-02-54-
54 Wug KPS1 fug CN72 @neWuguineiay MBS4-02(43)65 uag @1eWugnueway MBS1-
03(44)1 §ALWIAY 18.44 15.28 14.91 14.67 14.65 13.71 13.53 13.03 12.87 12.71 12.17

11.90 11.88 11.86 11.46 11.40 11.37 11.21 11.19 10.92 10.83 10.19 10.17 10.09 9.67

'
IS o

9.52 war 8.90 Hn aud1dy diuatgiugvianeway MBS3-01(106)51 ddsgatinfiu 8.74
fln

Snuwaizdruauudasieiln (m5199 10) i Sanuwanamisadfesedivedday
Tnganeiugnuneay MBS5-01(48)57 fiAgegauinfiu 11.90 wan sesasuliun areiug
MEEY MBS1-02(24)1 aneiugvangiay MBS5-01(48)15 angwugviuneay MBS1-03-5-61
ANeNUTVUIBLEY MBS3-02(21)10 angwuguuiesay MBS2-01(125)108 @ngnugnaneay
MBS7-02(29)1 aeWugnuieiay MBS3-02(21)33 aeWugnuieiay MBS7-01(89)1 Wug
KPS2 angWugnanelay MBS3-01(106)51 argwWugnuieiay MBS7-02-17-02 argwug
VUN8LaY MBS3-01-12-33 @1eugviuneiay MBS1-03(44)1 angWugnanglay MBS4-02-54-

s

54 aneNuguUNeaY MBS6-02(29)18 Wug CNT72 aneniuguanesay MBS6-01(38)40 anaug
V8LaY MBS8-01(15)40 aneiugvisnelay MBSA-02(43)16 anguguaneiay MBS4-02-14-
60 MBS2-01-21-1 aneiuguaneiay MBS4-03-14-78 angwugraneay MBSA-02(43)65 uag
aougruneLaY MBS2-01(125)142 ATy 10.99 10.80 10.78 10.45 10.30 10.22
10.22 9.82 9.82 9.70 9.65 9.63 9.57 9.49 9.44 9.30 9.30 9.28 9.23 9.23 9.13 9.07 8.83

Lae8.78 LWAR MNEIAU dau UG KPS aneiugnuneiay MBS5-01-15-19 aneiugnunaiay
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MBS3-01-72-47 @gWugnu18Lay MBS6-03(25)1 @ngWugnueiay MBS6-02-75-87 A1

'
o

FNgAWInAU 8.448.36 8.34 8.32 uay 8.21 WA MUY

Snuaursnudasdedu (13197l 10) wud fanuuandrsnieadfegiedidedfyds
Tnganaugnuieiay MBS5-01(48)57 Anadaavindu 169.70 wan s83aunlawn aneiug
MiBLaY MBS7-02(29)1 aneusvaneay MBSA-02-14-60 anewiuguineiay MBS1-03-5-61
A8RUTNUIEY MBS3-01-72-47 angWugnueiay MBS2-01(125)108 @ngiugnunuay

I3

MBS3-02(21)10 aneiugvaneiay MBS1-02(24)1 angiugraneay MBS7-01(89)1 angus
MNEIAY MBS7-02-17-20 angiugvaneiay MBS5-01(48)15 aneiuguaneiay MBS4-03-14-
78 angfugViIeay MBSA-02(43)16 a1eWugruneay MBS3-01-12-33 @1ewugnangiay
MBS2-01(125)142 #ug KPS2 aneiuguaneiay MBS6-02-75-87 iug KPS1 aneiugmneias
MBS6-01(38)40 aneiuguanglay MBS6-02(29)18 agwugningiay MBS4-02-54-54 a1
WUGUUI8LaY MBS5-01-15-19 @ewugnaneiay MBS8-01(15)40 aneiusnunuiay MBS3-
02(21)33 @eWuEVENELEY MBS6-03(25)1 Wug CN72 areiuguungiay MBS1-03(44)1 ag
WUTVUIELaY MBS2-01-21-1 wag @eWugvaieway MBSA-02(43)65 dAnyinfu 164.27
142.22 142.19 139.46 130.58 130.40 128.89 128.28 125.94 124.53 121.97 121.11
116.47 114.67 112.78 111.61 110.20 108.99 108.65 105.29 105.04 102.97 98.67 98.57
98.44 97.36 96.77 uay 83.46 Wi AWAWU druaRuINLIELEY MBS3-01(106)51 Te7
Maainiu 77.77 ide

dnwazaugsiuiusenaen (M3157 10) wui1 Wiflauuansimiaada ued
WAl aneugvNeiaY MBSA-02(43)16 A1geaaviniu 38.81 wuRiing sesanlaun
A8WUTNUELaY MBSA-02(43)65 @nWuNU18Lay MBSA-02-14-60 a1gWuUguuIeLaY
MBS4-03-14-78 @ Wugnueiay MBS5-01(48)57 angWugnangiay MBS3-02(21)10 a1
WUGVUI8LaY MBS8-01(15)40 angiusnueiay MBS7-02-17-20 angiusnuneiay MBS1-
03(44)1 anguguraneay MBS5-01-15-19 @ngwugviuneay MBS103-5-61 agiugningiay
MBS6-02-75-87 anewugnueiay MBSA0-2-54-54 @1eiugnaeway MBS3-02(21)33 a1
WugVINgLaY MBS6-02(29)18 angwiugviungiay MBS5-01(48)15 angiugnaneiay MBS2-01-
21-1 fug KPS1 angWugvungiay MBS7-02(29)1 a1eWugnuieiay MBS6-01(38)40 wug
CN72 angiusnueiay MBS6-03(25)1 argiugvungiay MBS7-01(89)1 argiugnaneiay
MBS3-01(106)51 @18Wugnu18LaY MBS2-01(125)108 @18 USVa8LaY MBS3-01-12-33
A18MUSNIELaY MBS1-02(24)1 angiuguanglay MBS3-01-72-47 uar angiugnueiay

MBS2-01(125)142 fiAvinAvU 37.52 35.61 35.38 32.23 32.09 31.86 31.00 30.19 29.76
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29.52 29.47 28.85 28.38 28.04 28.04 27.90 27.67 27.04 26.86 26.48 26.47 26.19 24.72

'
1 o

24.38 23.57 23.43 22.82 22.47 W@uRUAT MUE1GU dauiug KPS2 daengawiniu 22.42
LURLUAS

dNwazANNgIRUTILAUAEY (115999 10) WUl dauusneramisadfegnedl

'
v A

WedAy 89 Inganeiugnuneiay MBS403-1478 JA1a9gawiniy 54.76 LEURLUAT 599893

oA aneiugvungay MBS4-02(43)16 angiugvuneay MBS4-02(43)65 aneiiugvuneay
MBS4-02-14-60 @eugnueway MBS4-02-54-54 angiuguaneay MBS2-01(125)142 a1
WUSUUIELaY MBS5-01(48)57 @neugvangiay MBS1-03(44)1 @1enugnueiay MBSS-

s

01(15)40 @18WUFNUNELAY MBS1-03-5-61 @18WUFUUELAY MBS6-02(29)18 aiug
MUNgLaY MBS2-01-21-1 angiugviuneay MBS3-02(21)33 angwugnaneiay MBS6-02-75-
87 @1eWuIVNIBLaY MBS1-02(24)1 agWuguueway MBS3-02(21)10 @1eWusnuieiay
MBS7-02-17-20 #Wug§ KPS1 aneiugviuneiay MBS7-02(29)1 Wug CN72 anewugnaneiay
MBS5-01(48)15 @1eWugnuuiay MBS5-01-15-19 angwugvuesay MBS6-01(38)40 ang
WUSUUELaY MBS7-01(89)1 angugvueiay MBS3-01-72-47 angWugviunelay MBS6-
03(25)1 angRUsnUELAY MBS3-01(106)51 angWugvuIeway MBS2-01(125)108 uay @1e
WugNUNEaY MBS3-01-12-33 JAWYINAU 49.67 48.47 47.38 47.28 47.04 45.95 44.14
40.71 40.14 39.47 39.19 39.19 38.85 38.53 38.47 37.23 37.19 36.89 36.81 36.76 36.14
36.12 36.00 35.87 35.05 34.57 33.33 Uag 33.06 WUAWAT ANEIAU dauiug KPS2 A1
@Ay 30.90 LURIINS

dnwarengiusennen (M3l 10) wudn liflanmuendrmnsada ueduunliu
anefugmaNeiaYy MBS4-02-54-54 HiANgeaniviniu 46.33 Ju 509aelaun argiugraneiay
MBS2-01-21-1 Wug CN72 aewugvianeiay MBS3-01(106)51 Wug KPS2 angiugningiay

s

MBS3-01-12-33 angugvaneiay MBS3-01-72-47 angwugvuneiay MBS1-03-5-61 aneiiug

3

VNELaY MBS-03(44)1 angiugumaneiay MBS6-02-75-87 aneiugnuneiay MBS3-02(21)33

aneiusuLneay MBS5-01(48)5 aneiuguuneay MBS4-02(43)65 aneiugvingiay MBS3-

s

02(21)10 @ngiugnuietay MBS5-01(48)15 a@1eWugnueway MBS4-03-14-78 a@1eWug

9

NUaY MBS1-02(24)1 angiugvisnetay MBS6-01(38)40 angwugvuneay MBS7-02-17-
20 aneWuguueay MBS5-01-15-19 sug KPS1 @neiugnuieway MBS2-01(125)108 a1

WugVHN8LaY MBSA-02(43)16 angWugvuneay MBS2-01(125)142 angiugvuneiay MBS6-

s

02(29)18 @ngiugnuetay MBS4-02-14-60 @ngWugnuietay MBS8-01(15)40 a@1ewug

9

VLAY MBS7-01(89)1 waw angiuguanelay MBS7-02(29)1 dAwinfu 45.81 45.09 45.06
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44.86 44.83 44.81 44.67 44.62 44.30 44.23 44.23 44.00 44.00 43.90 43.81 43.77 43.36
43.33 43.09 42.95 42.90 42.85 42.76 42.09 42.06 41.81 41.57 wazd1.47 Ju AUE6U
druaneiudmaneia MBS6-03(25)15Amanwindu 39.90 $u

dnwarenguiuiies (5197 10) wud Lifinnmuuandnamnaadd udsiuuliiug
AeNugANEIaY MBSA-02-54-54 HiANgegaviniu 67.62 Tu sesaunlaun aneiugnineiay
MBS2-01-21-1 @8 WUGNUI8Lay MBS5-01-15-19 @1eWugnaeway MBS3-01-72-47 fug
CN72 angiugvaneiay MBS5-01(48)15 angiugninglay MBS1-03(44)1 areiugnineiay
MBS3-02(21)33 angiuguaneiay MBS3-01(106)51 angiuguaneiay MBS4-02(43)16 a1
WUSUU8LaY MBS1-03-5-61 @1eWusuu18LaY MBS5-01(48)57 aneiugnuneiay MBS2-
01(125)142 aneWugnanesay MBS7-02-17-20 Wug KPS1 angiuguneiay MBS3-02(21)10
aneiuguuneay MBS7-01(89)1 aneuguaneiay MBS3-01-12-33 angwugvidnelay MBS6-
02(29)18 @neWUINUELAY MBSA-03-14-78 arewugnraneay MBS6-01(38)40 Wug KPS2
aneiuguUneay MBS7-02(29)1 aneiuguaneiay MBS6-02-75-87 aneiugviuneiay MBS1-

s

02(24)1 @1gWuUFNU18LAY MBS6-03(25)1 argWugVaeLay MBS8-01(15)40 a@neWug
NUBLAY MBS2-01(125)108 wag @1eWugvanesay MBSA-02(43)65 ewvinfiu 67.47 67.38
67.20 67.19 67.14 67.00 66.86 66.77 66.71 66.62 66.57 66.47 66.42 66.33 66.28 66.28
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4.2.5 NaN1SNAFaUANBUSUTIUTIUVDINANANLALDIAUTENDUNANANVDING 2
da1innass (Combined analysis)
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29.47 4ag 27.13 WURIAT ANUAINU (AN5199123)

dnwarANguiuiuies wud lddanuwanaeiuniada wiliuwwaldedinis

[y

Andonuuuanuszid (PDG) HA1NINNININISARLEADNLUULLAARDAY (SSD) ATANAY

38.85 WAL 36.88 WUALLAT AUEINU (AN5197123)

o w

anwgo1giueannan Wudl Ianuuanasiuniaiaedalided1dy nenns

>

[y

AndanwuuanyszdR (PDG) fiAuinn3anisdmdenwuuiansasiu (SSD) Adawvinfy
44.30 wag 41.78 Tu MUAWU (115199123)
anwazag Ay wud lifianuwend1siuneadd waliwwalduinnmsdaden

WUULLAARDAY (SSD) TA1u1nninniseatdantuuanusedd (PDG) NTA VAU 65.99 way

65.90 Ju AUATFTU (AN5797123)

NAMTIATIEENANT7 Foum72 X anestusvaneiay #8

anwazNandn (Alansumeiannis) nuan lUHANLANA1AUNI9ERR Laduwulldan
AsRaLEenLUULEAREsY (SSD) SAuinndinisdndenuuuanlseSh (PDG) MflAvinfy
1138.55 way 862.35 Alansusalgnmis mudsu (ms1eiig)

Snwaiziimdn 1,000 Wi (150) wuin Bidanuuansneiunieda watiuunldu
AsAALEENLUULARREEY (SSD) flAnunnniimsdndenwuuanUseda (PDG) Adawviafu
66.24 uay 61.90 N3 AWATU (M157197124)

Snwazdnnuiswesy wui lifinuuenssiuniads wailwalduinnisenden
LUULEARafY (SSD)  flAmmnnnannisAndenuuuandsedd (PDG) Aidauaiu 7.60 way
5.52 A1 AudTU (115797124)

% 1

ANwEINUILENADAY WU LUTAINULANAIAUNIEDR wWadkulluINN1SARLESN

LUULLAARDAY (SSD) T1AININNIINISAAEENLUUANUSEAR (PDG) NTANVIAU 16.42 LAY
13.03 Hn ANuafu (AN5199124)
Snwaizinuiuwdnneotin wuln liauuana19iun19@dd wednuiluuinnisg

AALAaNLUULLAARDAY (SSD) TA1LINNIINITAALENLUUAAUTEIR (PDG) ATANVAAU

10.02 ua¥ 9.65 WA AUEIRU (AN5197124)
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SnwIuIudnnadu wudl TWiaukana19 uN19ad s waduudlduiinis
AALADNLUULIARADAY (SSD)  HA1uINNIINISAALARNLUUAIAUTEIR (PDG) ATlAYINAU
146.28 waz 125.94 WAA MUAU (1157199124)

dnwazANUgewuiuesnaon wudt Lliauunnd1eiun1eada widuwilduiinig

FaLdenuuuanusedd (PDG) fiAnnniinisdadenuuuimdnsiesy (SSD) ATA Ay
31.00 Wa 26.61 Lwuflums mudIFU (1N9197124)

dnwazaugeiutuiAuifer wud Liflanuusnsistunisada wiuudltudinig
Aadenuuvandszid (PDG) dlawinniinisdaidenuuuiudasiody (SSD) AfiAviAY
37.23 Wag 36.77 LwUAWAT AIEFU (15197124)

anvzetgIusannen nuin lHauwAnE1RUMNEaR witlivuiluudinisdaden
LuvanUsedR (PDG) fidunnniinsdadenuuuiudasiodu (SSD) ATAWINAY 43.33 wag
41.52 Fu puddu (I5197124)

dnwarangTuiAuiien wui biflanuuandaiunsada uidwunldinsdaiden

wUUAAUSEIR (PDG) TIANNINAIINISAALADNLUULNAARDAY (SSD) NTAIYVINAU 66.42 way

66.10 Yu ANUETU (AN5197124)



M13197 18 UanINITIATIEINISUSEUWBUANENNL Hnes X angWusvaneau#12 o

a13els unInenduwla

Anwy 503 n X SD.  tvalue  p-value
NAKARFDLINATS PDG 3 72812 29.81 0.29 0.7802
SSD 6  686.88 237.21
dhandn 1,000 Ldn PDG 3 5141 731 0.31 0.7626
SSD 6 4956  8.32
Srnuiedy PDG 3 505  0.69 0.06 0.9505
SSD 6 5.1 1.22
Puulnnonu PDG 3 1137 1.2 0.92 0.3902
SSD 6 1005 228
Snuuaasein PDG 3 10.78 1.8 0.38 0.7146
SSD 6 1028 1.86
SnULEnRaR PDG 3 14219 1331 2.09 0.0747
SSD 6 11312 21.66
AR TURBNABN PDG 3 2952 423 0.71 0.4989
SSD 6 2681 4.96
mmqaﬁui’wﬁmﬁm PDG 3 4014 519 0.33 0.7493
SSD 6 4133 544
91y iuganmAen PDG 3 4466 395 0.2 0.8583
SSD 6 4419  1.17
91y FufiuiAen PDG 3 6662 0.71 0.25 0.8096
SSD 6 6642 1.19

VUNELR - PDG = Pedigree selection wag SSD = Single-seed descent



M19199 19 UansnTiiasIsinsilSeuiieuananin2 deumsd-1 X aneiugrineiay

#15 a4 @nivils drinedewala

98

Anwy 5013 n X S.D. tvalue  p-value

NAKARROLINATS PDG 3 91836 231.89 0.59 0.5753
SSD 6 8358 18383

i 1,000 wén PDG 3 6815 1887 1.23 0.2575
SSD 6 5723 877

Frunufeody PDG 3 566  0.58 2 0.0856
SSD 6 4.39 1

uuElnFenu PDG 3 1083 0.5 0.79 0.4568
SSD 6 1168  1.78

Snuuaasein PDG 3 9.13  0.05 0.94 0.386
SSD 6 954  1.05

SUNAARBRY PDG 3 9677 1084 1.87 0.1038
SSD 6 12262 22.09

ANNGIURBNABN PDG 3 279 842 1.14 0.2937
SSD 6 2843 388

mmgqﬁuﬁ’mﬁmﬁ'm PDG 3 3919 921 0.11 0.9134
SSD 6  40.19 13.65

91y Turannen PDG 3 4581  1.76 1.77 0.1201
SSD 6 4283 258

91y fufiuiAen PDG 3 6747 045 1.52 0.1717
SSD 6 6585 1.75

yUNELAR - PDG = Pedigree selection wag SSD = Single-seed descent



M19199 20 UAAINITIATIEINSTBULTBUANANN3 angiugvingian #13 X Wugll

a13els unInenduwla

anwely B3 X S.D. tvalue  p-value

NAKARROLINATS PDG 1091.14 1475 2.93% 0.0118
SSD 79322 2168

i 1,000 wén PDG 68.87  7.25 2.17 0.0492
SSD 6053 731

Frunufeody PDG 7.58 3 0.68 0.5054
SSD 6.57 2.65

uuElnFenu PDG 1515 393 1.47 0.1645
SSD 11.81 452

Snuuaasein PDG 8.98 1.17 1.94 0.0737
SSD 10.12  1.07

SUNAARBRY PDG 12796  18.22 2.15 0.0509
SSD 102.28  25.03

ANNGIURBNABN PDG 23.2 5.47 1.2 0.2504
SSD 28.4 9.51

mmqqﬁui’mﬁmﬁ'm PDG 34.46 237 1.03 0.3247
SSD 3741 802

91y Turannen PDG 4482 247 0.33 0.749
SSD 44.43 2.1

91y fufiuiAen PDG 66.72  0.88 0.22 0.8279
SSD 66.64  0.59

yUNELAR - PDG = Pedigree selection wag SSD = Single-seed descent
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M19199 21 UaAINITIATIEINISSEUBuANaNNA aneiugvingian #12 X JeumnT72

a @13 Nls W Inendenld

Anwy B3 n X S.D. tvalue  p-value

NAKARROLINATS PDG 9 90895 147.3 1.57 0.1408
SSD 6 76425 212.02

dhandn 1,000 Ldn PDG 9 6342 643 0.98 0.3435
SSD 6 5841 133

Srunuiredy PDG 9 7.62 1.98 0.68 0.507
SSD 6 6.78 2.82

PuinAe PDG 9 13.16 278 1.13 0.2792
SSD 6 1112 4.29

SunuLdanein PDG 9 9.26 1.49 0.35 0.7305
SSD 6 9.03 0.73

SuNdAReRY PDG 9 12316 22.75 1.49 0.1602
SSD 6  102.28 31.78

ANNGILIUEBNABN PDG 9 3328  10.16 0.77 0.4579
SSD 6 3816 147

mmqqﬁui’mﬁmﬁm PDG 9 49.8 8.07 0.15 0.8848
SSD 6  49.07 113

919 3upBNAeN PDG 9 4406  3.04 0.48 0.6385
SSD 6 4342  1.32

o1 TuAuAe PDG 9 6587 223 0.06 0.9563
SSD 6 6592  1.29

VUNELR - PDG = Pedigree selection wag SSD = Single-seed descent
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a a ¢ = ~ ] P v ¢ a
M99 22 LLammﬂLﬂiW‘ViﬂﬁL‘UiSUL%ﬂUQNﬁN%S a']EJW‘Uﬁ;V]lJ']EJLaGU #9 X NINDY 8

a13els unInenduwla

anwely B3 X S.D. tvalue  p-value

NAKARFOLINATS PDG 107559 215.66 1.01 0.3449
SSD 1315.14 371.55

dhandn 1,000 Ldn PDG 59.84 1391 0.24 0.831
SSD 6882  4.59

Frunufeiody PDG 5.08 0.95 1.32 0.2272
SSD 8.66 4.48

Puulnranu PDG 1353 1.74 1.23 0.2589
SSD 1741 516

Snuuanseiln PDG 8.36 0.48 5.43%* 0.001
SSD 1135  0.86

SnuLanRaR PDG 105.04  13.18 2.22 0.062
SSD 14711 30.62

AR TUEBNABN PDG 2976  9.21 0.08 0.9398
SSD 30.14  5.59

mmqaﬁui’mﬁm?{m PDG 36.14  6.79 0.96 0.3705
SSD 4135  8.04

918 TuaRNABN PDG 4309 271 0.79 0.4561
SSD 4407  1.14

91y TufiuiAen PDG 67.38  0.64 0.82 0.4419
SSD 66.85  0.99

VUNELAR - PDG = Pedigree selection wag SSD = Single-seed descent
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o a ¢ ~ a \ a v & YA
M99 23 LL?WNﬂ'ﬁ'ﬂLﬂi']gﬂﬂqiLﬂiﬁUﬂqsLWU‘U@NaNﬂ6 a']EJWUﬁq‘Vill']EJLﬁGU #8 X a']?J‘W‘Uﬁq

NUNBLAY #12 ol @193 LS W Inendendla

Anwy B3 n X S.D. tvalue  p-value

NAKARFOLINATS PDG 3 1141.21 52237 1.03 0.3277
SSD 9 91598 257.37

dhandn 1,000 widn PDG 3 6402 295 0.1 0.3218
SSD 9  64.82 13.33

Frunufeiody PDG 3 6.85 4.24 0.16 0.875
SSD 9 7.15 2.22

Puulnranu PDG 3 1491  1.07 2.09 0.0631
SSD 9 1192 233

Snuuanseiln PDG 3 8.21 0.36 0.89 0.3954
SSD 9 9.02 1.52

SnuLanRaR PDG 3 11161 19.12 0.33 0.7474
SSD 9 1054 2991

AR TUEBNABN PDG 3 2947 663 0.69 0.5047
SSD 9e N07.1348 461

AL TuAULRe PDG 3 3885 675 0.61 0.5577
SSD 9 3688  4.27

91y Turannen PDG 3 44.3 0.86 2.48* 0.0324
SSD 9 4178  1.64

91y TufiuiAen PDG 3 65.9 1.07 0.13 0.9014
SSD 9 6599 097

VUNELAR - PDG = Pedigree selection wag SSD = Single-seed descent
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M19199 24 UAAINITIATIEINISSEUTBUANANTT Teun72 X angiudvaneiay #8 o

a13els unInenduwla

Anwy B3 n X S.D. tvalue  p-value
NAKARFOLINATS PDG 3 86235 197.99 2.01 0.0843
SSD 6 113855 2.05
dhandn 1,000 Ldn PDG 3 61.9 4.66 1.36 0.2168
SSD 6 6624 059
Frunufeiody PDG 3 5.52 2.1 1.48 0.1821
SSD 6 7.6 1.38
uuEnFanu PDG 3 1303 5.04 1.01 0.3471
SSD 6 1642  1.14
Snuuanseiln PDG 3 9.65 0.43 0.44 0.6977
SSD 6 1002 13.08
SnuLanRaR PDG 3 12594 2758 1.07 0.321
SSD 6 14628  0.87
mmqaﬁuﬁuaaﬂmaﬂ PDG 3 31 8.51 0.72 0.4927
SSD 6 2661 701
mmqaﬁui’mﬁm?{m PDG 3 3723 535 0.18 0.8596
SSD 6 3644 536
918 TuaRNABN PDG 3 4333 0.87 1.74 0.1254
SSD 6 4152  1.46
91y TufiuiAen PDG 3 6642  1.01 0.37 0.7252
SSD 6 66.1 1.16

VUNELAR - PDG = Pedigree selection wag SSD = Single-seed descent
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4.3.2 NanINAdBUNANER LazpsAUsEneUNanARTianinaassnsidtvaUsEnui
(TN

NISNAFOUNANER LALDIAUTENOUNANER LA8NISIUIEUTEUIENINNITAREDNLUY

U5 TR waz n1sAndenuuvdadedu aeldaninuindey aanineasenisidin

BaUTENIUN 1 (WULes) FananIsNaaseselUll

mamﬁmiwﬁﬁimau'ﬁ'l AIvae X aneiugnuneiay #12

Snwaznanda (Alandusersnns) nuin faruuandistuniadfegreditedfyds
Tnensandonuuuansosuy (SSD) Samnninnisdmdenuuuanilszsh (PDG) AiflAwinf
1153.78 uaz 648.03 Alansusowanms muasu (m35199125)

Snwasviimedn 1,000 wée (150) wuin Bidanuuansneiunieeda watiuualdu
AsRaLEenLUULAARERY (SSD) SAuinndinisdadenuuuanyseSh (PDG) MflAviafy
4555 way 42.96 N3 AIUEITU (1157197125)

Snwaizsuiuisedy wuin lddanuuand1etunieeds uniiwwaltuiinsdaden
LUULLEARBEY (SSD)  dAunnnainisAadenuuuanlsyid (PDG) fislA1windy 6.73 way
5.15 A9 AUATU (115797125)

SNWULIIUILENADAN NUID ﬁmmLLmﬂﬁmﬁumaaﬁﬁaﬂwﬁﬁaﬁw A sm lnen1s
FaLdantuuansafu (SSD) A1u1nniinisemdantkuuanlsed (PDG) fAdAvndy 18.54
way 10.77 Hn suddiu (n5199125)

snwarduuwaanein wudn ldianuuana1aiun19E@na wadwualduinnig
Fadonuuuandsydh (PDG) fAnnnninnisdndenuuuiudasesiu (SSD) fifAvintu 12.81
Way 10.16 Wan audIEU (A15199125)

v 1 = 1 [y aa 1 = o w

anwaEdIUWAARBAY WU AAuuanasiunisatfednlivedidy lnanns
Faldonuuuluansedy (SSD) fidlauinniinisdadenwuuanlseya (PDG) AdAminfy
197.12 way 136.00 Wan MuUIeU (n15797125)

dnwarAlNawuineanaen wud lianuwanaiaiunie walivedlduding
Frdonuuuaanedu (5SD) frmnnninnsdadenuuuanlsySa (PDG) AfiAwiniy 49.42
way 40.72 WURWAT MU (AN5197125)

é’ﬂwmsmmmé’ufutﬁmﬁ'm WUl dAuLanaNatunIe@na LLGiﬁLLU’JIﬁ&J’J"]ﬂﬁ
FRLaanuUULARRABAU (SSD) fiANuinnInnsAndantkuuanusydd (PDG) MlAwiniy 62.00

LAY 56.73 LYURLIAT ANNEIFU ((51’]'3'](1ﬁ25)
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anwaze1gTueanaon nudn iANNLANA UNEEs wilinsldudinisdaden
LUULIAasedu (SSD) FAunndinsdaldenuuuInUse iR (PDG) Aiflawyindy 31.53 uag
30.39 Fu MUy (1N9197125)

dnwarengufuiier wud Lifanuunnsneiuneadd wislunliuinisdaden
LuUanUsEdd (PDG) dAnunnitnsAndenuuuiudnsed (SSD) ATAWNAY 78.84 uas

77.34 Y1 UETU (1n5199125)

MR VigNENTI2 Foumsd-1 X anewugnneiay #15

anwarkananBlansureaenans) nuin lddauunna1eaiun@na waduulln
AsAnEenwUULAadafiu (SSD) SAuinniinsAndenuuuanlsyid (PDG) AflAvindu
1076.48 uaz 924.23 Alansusalanms Ay (n15197126)

Snwaiziinmin 1,000 wda (M) WU ldfianuwaneafuneada wedwulleua
AMSARLEBNWUUINUSE TR (PDG) HA111NNIINTSARLEBNLUULNAARBAY (SSD) HAwinfu
60.01 Way 57.68 N3 AUATU (115797126)

Snwaizsruiuisedy wuin Tddanuuand1etunieeds uniiwalduiinsdaden
WUULIARRREY (SSD) HAunnninnisAmdenuuuandsea (PDG) fAndiv 6.11 was
5.77 A1 AudeU (115797126)

anwaurIUIUENFaAL WU LUTAMULANA1IUNNEDR LadwlduIInSAMEeN
LUULIARRBEY (SSD) SAunnninnisimdenuuuanlsea (PDG) AfiAvaiu 13.11 way
11.72 Hn sudrsiu (m5199126)

anwarduuwaanein wuil lddauunna1aiunie@dd waduualduinnig
AadenuuuanuseSi (PDG) SAunninisdadenuuuansesu (SSD) fidiawindu 10.42
way 10.15 Wwin auddu (115197126)

SnwarIIuINLaafedY nudn lEAULAnANeTUN1En s widwudlduinag
Aadonuuuwdnsesu (SSD) fiAuinniinisfmdsnuuuanUseds (PDG) Adia vy
141.53 wag 119.70 Win Muaeu (n15197126)

anvazAgruIueanaen wuil ldinnuuana1aiuneada wisiwualdudninis
Fadonuuuaanedu (5SD) frmnnninnsdadenuuuanlsy¥a (PDG) AfiA iy 46.33

Wy 41.08 WURLUAT AUAIAU (AN5199126)
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é’wmzmmmé’ui’mﬁmﬁm WU MUEANLANAISAUNIED LwiﬁLLmIﬁu’jﬁmi
AnLdanluulaafafu (SSD) dA1uinninnsAndantkuuanlseid (PDG) ndA vy 58.35
Lay 48.04 WURWAT MU (AN5197126)

anvareIgTueanaon Nyl LUIANULANANTUNIEEH LL@iﬁLLmIﬁu’j’]miﬁmﬁaﬂ
wUULAARBaRU (SSD) dAnunnninnisAatdenuuuanuse i (PDG) AdAwwNTU 31.35 uay
30.89 u AUETU (1137197126)

é’ﬂwmsmai’mﬁmﬁm WU AAULANANAUNNadRogwlded1Ay Tnuns

faldenuuuanuszid (PDG) fANLINNIINITARLENLUULLAARDAY (SSD) AllALNTu78.48

WaY 76.37 U fua1eU (AN519926)

HANMTIATISVENANN3 dnefugvIneiay #13 X Wuguh

Snuwaiznandn (Alansusawnas) nudn luianuwana1eiunIe@ti wadwudlouan
ASAALEDNLUULLARRDAY (SSD) HA1UINATIINISAALADNRUVANUTEIR (PDG) 7 Asiafu
1008.16 uaz 918.92 AlanSuseLenais muasu (M151997127)

[ goj L < Ly 1 a 1 [y aa = v [

Anwaed1ntn 1,000 Waa (M5Y) wun MUTAMULANANAUNINEDR bHd WUl
N1SARLADNLUVLNAARDAY (SSD) AAuInNnIINIsAnAanwuvanUseIR (PDG) dAnvinAu
58.23 way 57.75 NSU A1UaNU (MN519927)

'
a |

SNYAULIUIUABOAU WU MUTAIULANANAUN1SEDRA LLGiﬁLLmIﬁmqmiﬁmﬁaﬂ
WUULLAARBAY (SSD) A1u1nnINn1sAntdenkuuanlseld (PDG) AflA1winAU 5.17 wag
4.77 A9 audPU (115799127)

SnwaEIUIUENABAY WU LUIAMULANANSAIUNSEDR LLGiﬁLLU’JIﬁ@J’jﬂﬂﬁﬁﬂLﬁ@ﬂ
wUULAARBAY (SSD) dA1u1nItnisAatdenwuuanusedR (PDG) AlAWINGY 13.13 way
11.41 Hn sudrsu (ms199127)

anwazIuuwaaseln nuin ldianuuandnaiunieana Lwiﬁl,l,u'ﬂﬁm'jﬁmﬁaﬂ
wUUINUSEIR (PDG) HA1unn3InnsAnLdankuuLuansany (SSD) Nilawindu 9.77 way
9.67 WA MUY (115197127)

SnwarI I uINWanfedY U1 TAuLAnANeTUN1En s widwudlduinag
Fadenuuuansosu (SSD) SA1u1nnitnisAadenuuuanUsyda (PDG) Aislaafy

142.28 uay 111.78 Wan Mmudey (N5197127)
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anvauzAugeiuiueanaen wuidl ldlinnuuaniaiun1eaia LLGiﬁLLmIﬁaJ’jﬁmi
AndanuuuanUsedd (PDG) fAunnninnsAntdenwuuLLansady (SSD) niA vy 47.86
Way 43.32 luRluns My (ans19727)

é’ﬂwmzmmaﬂﬁu"i’mﬁmﬁm WU AAULANFANAUNIED R BEN9E] ”a dAgy laanng
Fadonuuuandedy (5SD) fidunnniinisdmdenuuuandsySa (PDG) Aiflaiiu 56.17
Way 50.50 WURLAT MU (an5197127)

anvazetgTueanaon wudn llANEANAAUNIEEs witlvualiudinisdaden
WUUAadafuy (SSD) fAunniinisdadenuuuanyseIa (PDG) AislAindu 30.46 uaz
30.38 Ju MUY (115797127)

é’ﬂwmzmai’ulﬁmﬁ'm WU LflAnuuans1eiune@da wasuualduinnisAnden

WUUANUTLIR (PDG) TAIUINNIINISARLENLUULLAARDAY (SSD) “ AU 77.38 LAy

76.82 Yu audeu (15197127)

AR VigNANTIA aneudvaneiay #12 X deumn72

anwazNanan (Alansumednnis) nuan IALLANAAUNI9ERR Ladwullsan
AsAndenLUUanUsEiR (PDG) fa1unniinisAndenuuuiuansedy (SSD) Aflavindu
1169.00 wag 1119.51 Alansusoisnang muasu (in5197128)

Snwaizdmiin 1,000 win (130) wud fenuuanansiunie ueiiuualdainnig
AadenuuuanlseSh (PDG) dauinninnisdadenwuuuannegiu (SSD) Aiflamniu 57.96
Lay 56.85 N3 ANUAITU (115797128)

Snwazdnnuiweny wuin iflanuuanaisiunisadn weilwalduinniseaden
wUUanUsed® (PDG) Au1nninnsAndenwuULLansadY (SSD) 7 Afanviu 7.06 waz
5.95 A1 AIUAIU (115797128)

anwazIuIuEinseau wuIn lUdAUwANA1e UNeEne LadwlduiInsAnEen
wuuanUsEdd (PDG) SiAunnninnsAmdenuuuiudnsesu (SSD) AslA1dy 14.49 uaz
14.32 Hn sudnsu (m15199128)

snwagIiuwdasailn wulin lddanuwnna1siun1eata LLG]IfILLuﬂﬁiJ’j’mﬁ
FaLdanuuuanlseld (PDG) HAunninnsAndenuuuwanasesy (SSD) AilAwiniy 10.74

g 10.40 WA ANEFU (91’]'3'1x‘1ﬁ28)
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anwaugIIULaafafy wudn ldilauuanaeiunie@da waduualdudinng
Aadenuuudnnesu (SSD) SAruinniinisAadenuuuanysyia (PDG) Aiflaniafy
159.16 uaz 146.55 Wwin auddiu (115197128)

dnwazANUgewuiuesnaon wuln Lliauunnd1eiun1eada widuuildudinig

A

fadenuuuludnasady (SSD) daA1u1nninnisAnidentuuanysyin (PDG) NilAwindu 48.52
Way 46.71 WURWAT MU (AN5197128)

dnwazaugeiutuiAuifer wud Lifaauendnafiunieadd wiuualtudinig
Fadonuuuandseih (PDG) fAnunninnisdadentuuiudasedu (SSD) Aifidwindu 65.14
WAy 63.23 [WURIAT MUEIRU (115797128)

anvazergIusanaen wuin WlANLaNA1eAUN1EEs wilivuildudinisdaden
WUUEaRaRyY (SSD) fAuanniinisfadenuuuanyseTa (PDG) AislAindy 31.23 uaz
30.73 u auaddu (115797128)

dnwaragTuiAuiien wui hiiermuendeiuneada uidwunldinsdaiden
wuuanlsEdd (PDG) SiAuinninnisAmdenuuuiudnsadiu (SSD) AslAdy 77.12 uas
77.07 $u auasiu (15199128)

NAMTAATIEENANTIS aneiusraneiay #9 X Ames

SnwaEHaNAR (Alansuaalanais) wuln MIANLANANAUNINEDRS WATLWILELIN
AsRRLEenLUULAARDRY (SSD) SAuinniinisdadenuuuanuseSh (PDG) MslAvinfy
1001.93 way 956.47 AlanSusalenmis MusIdu (113797129)

Snwavimdn 1,000 wie (150) wuin Lidanuuaneneiunieda watiuual
AsfaLEenLUULEARERY (SSD) SAunniinisdadensuuanUsySh (PDG) MfiAvinfy
62.40 way 58.82 N3 ALATU (115797129)

Snwazdnuisody wui lflanuuandisiunisada wailwaldudnnisdmden

1 v a1

LUULLAAR DAY (SSD) A

[

NunAIINSAaLEeNLUUIAUSESR (PDG) fiflAwindy 7.04 waz
6.19 A9 AUAITU (115197129)

SnwarIUILEneeAuY WU LUIAMULANAIAUNNEDR LadwwldudinsAnEen
LUULIAAREY (SSD) SAunnninnisimdenwuuanlsed (PDG) AfAvaiu 14.41 way
11.35 Hn suasu (m135199129)

Snwarduuwdasein wudn lddanuuana1aiunie@dd walwualduinnig
Fadenuuuanlse 3R (PDG) SAunnninnisdadenuuuansegu (SSD) fidiawiniu 9.84

waz 9.14 WA AUEIFU (MN5197129)
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anwagIIIULaafafy wuldn lilauuanaeiunie@da waduualdudinig
Aadenuuuannosu (SSD) SAru1nniinisAadenuuuanysyid (PDG) Aifla sy
134.44 uaz 133.70 Wwia auddu (115799129)

dnwazaNUgwuiuesnaen nud Lilinnuunnsieiunieada waduwildudinig

A

Andonuuuwdasiasy (SSD) fRmunninnisandeniuuanlsy 3@ (PDG) flAwiniu 45.23
LAy 44.14 \URIAT AUERU (113139129)

dnwazaugeiutuiAuifer wud Lifaauendnafiunieadd wiuualtudinig
Aadenuuuanyszid (PDG) fiAunnninmsindenuuumdnsedu (SSD) AfldwvinAy 51.52
LAy 50,57 WUAIAT AUAIRU (113139129)

anvzetgIusannen wuin LlANLANANAUNIEER witlvuiliudinisdaden
LUUIAasiedu (SSD) FArunniinisdadenuuuanUsydd (PDG) Aflawvindy 32.11 uag
30.43 u auddy (AN5197129)

dnwaragTuiAuiien wui hiiermuendeiuneada uidwunldinsdaiden

WUULIAARDAY (SSD) fIANNINNIIN1SARLENLUUIAUSETR (PDG) NTlANMIAU 76.07 way

75.90 Y1 AMUEU (AN5797129)

NAMTIATIEENANTI6 aneusmanelau#e X aewusvieiay #12

anwazNandn (Alansumennis) nuin WIANNLANANAUNIERR Laduwulldan
A1sAmEenLUUWARsEsY (SSD) SAuinnInnisndenwuuanlseIa(PDG) Adavinty
997.96 way 976.96 Alansusolenang Musu (1N5197130)

Snwaiztnin 1,000 wéna (03) wuin lidanuwsndnsiuneand uaiiuualiag
AsAEenuuUILAarafiu (SSD) SAuinniinsAadenuuuanlsydd (PDG) AflAvindu
60.04 way 52.57 N3 AuATU (115797130)

Snwardnuisesy wui llflanuuanaisiunisadn wailiwalduinnsdaden

1 v a1

LUULLAAR DAY (SSD) HA1U1NNINNISAALEeNLUUARUSEIAT (PDG) dANAU 6.30 way
6.00 N9 AUAIRU (A15197130)
AnwazINLEnARAY WUl LTAMULANANAUNI9EDR wWedkualTuIIN1SARLEeN

WUULLAARDAY (SSD) IANNINNIIN1SARLEaNLUUAAUTETR (PDG) NTlANMIAU 12.62 WAy

11.54 Hln Muadu (M15199130)
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anwagsIudasailn nudn ldianuuanaistuniaia LLGiﬁLLu’JIﬁEJ’J'”m’li
AaLdenuuuanUseid (PDG) dA1unnninn1sAndantuuildnsady (SSD) Adavntiu 9.73
Way 9.69 Wan muaIRU (M15199130)

anwgIILIULAnRAY WU ldilauuandtaiunneEn i LLsiﬁLLmIﬂmms
FALEDNWUULIAARBAY (SSD) HA1u1nninn1sAnLdankuuanUse TR (PDG) AllA iU
124.77 waz 119.01 Wwia auddiu (115799130)

dnwzANNgwuTueanaen nudn LUTANNLANAAUNEDA LLﬁiﬁLLU’JIﬁM’j’]ﬂ’]i
FaLdantuuansafu (SSD) A1uinninnisemdantuuanlsedi (PDG) idaniy 43.43
way 40.50 [WURLAT MUEIRY (115797130)
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wuUanUsETR (PDG) HA111INNIINISAALADNLUULLAARDAY (SSD) 9 “ AMINU 5.85 LAy

559 A3 AIUEWTU (HN5199131)
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Lay 9.96WaN MUY (AN5197131)
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TmsdadenuuuandsydR (PDG) SawnniinisAndenuuuudasadu (SSD) AfAuiiv
168.83 uay 133.56 Wwan auddiu (m157197131)
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Fadonuuuandsedh (PDG) SAnunnninnsdadenuuuiudnsedu (5SD) Aifiawiniu 48.42
Lay 46.42 \WURWAT MUY (13197131)

é’wmzmmgqé’ui’mﬁmﬁm WU lfANuana1e uNeEnn waduwiliduinnig
Frdonuuuanaredu (5SD) frmnnninnsaadenuuuanlss¥a (PDG) Afia iy 57.74
Way 52.95 lWURLAT MU (AN5197131)

anwazeIgTueannon nudn LUANNLANAAUNIEEA witlinusliudinisdaden
WUUEARDfY (SSD) AAunnniinsadenuuuandseia (PDG) Ailawwindu 32.26 uas
31.33 Yu auaddu (115799131)
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M13199 25 UAAINITIATIEINISISEUgUARaNNT HMed X aneiusvaneiay #12 o

A0NUNAADINTITUNVAUTENIUT 1 (Waitkng)

anwy 503 n X SD. tvalue p-value

HAKNARABLENANS PDG 3 648.03 2156 589  0.0017
SSD 6  1153.78 207.98

i 1,000 wén PDG 3 4296  2.62 169  0.1344
SSD 6 4555 195

Frunufeiody PDG 3 515 055 142 0.1972
SSD 6 673  1.82

uuEnFanu PDG 3 10.77  2.03  6.23*  0.0004
SSD 6 1854  1.64

Suudafein PDG 3 1281 281 2.17 0.0671
SSD 6 10.16  1.01

SnULanRaR PDG 3 136 56.45  2.42*  0.0462
SSD 6  197.12 2266

ALgaduiueanaen PDG 3 40.72  7.33 23 0.0553
SSD 6 49.12 399

AL TuAULRE PDG 3 56.73  9.25 1.05  0.3298
SSD 6 62 6.04

91871BBNABN PDG 3 3039 0.23 1.94 0.093
SSD 6 31.53 097

o1 TuAuAe PDG 3 7884  0.49 152 0.1728
SSD 6 7734 162

VUNELR - PDG = Pedigree selection wag SSD = Single-seed descent
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M19199 26 LaAINITIATIEINISSEUWBUANaNT2 Feumsd-1 X aneiugrineiay

#15 24 @0nnnanIn1seu1vausemIun 1 (wikng)

Anwy 503 n X S.D.  tvalue p-value

HaKARABLENATS PDG 3 924.23 22623 094 0.377
SSD 6  1076.48 229.08

dhandn 1,000 Ldn PDG 3 6001  6.18 0.44 0.6756
SSD 6 5768  8.05

Srunuiedy PDG 3 5.77 1.04 0.35 0.737
SSD 6 6.11 1.49

Puinse PDG 3 1172 242 0.7 0.5089
SSD 6 13.11 298

Snuuaasein PDG 3 10.42  0.09 0.74 0.4925
SSD 6 10.15  0.86

SnULanRR PDG 3 1197 4341 084  0.4287
SSD 6 14153 3373

mmqaéfﬁuaaﬂmaﬂ PDG 3 41.08 10 1.11 0.3031
SSD 6 46.35 4.8

mmqqé’ui’wﬁmﬁ'm PDG 3 48.04  9.24 2.25 0.0588
SSD 6 58.38  4.96

918 TUBRNABN PDG 3 30.89 0.7 0.54 0.6078
SSD 6 31.35  1.38

mqi’mﬁmﬁm PDG 3 78.48 1.1 2.83*  0.0252
SSD 6 7637 1.02

VUNELR - PDG = Pedigree selection wag SSD = Single-seed descent
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M19199 27 UanInITiATIEnIsSeuieuaNaNn3 aneiugnaineiay #13 X Wugun o

A0NUNAADINTITUIVAUTENIUT 1 (haitkHa)

Anwy 503 n X S.D.  tvalue p-value
HaKARABLENATS PDG 6 91892 1775  1.18 0.2593
SSD 9  1008.16 117.45
dhandn 1,000 Ldn PDG 6 57.75  1.68 0.19 0.8568
SSD 9 58.25  7.79
Srunuiedy PDG 6 4.77 0.81 1.24 0.2358
SSD 9 5.17 0.44
Puinse PDG 6 1141 2.29 1.24 0.2375
SSD 9 1313 2.82
Snuuaasein PDG 6 9.77 1.5 0.14  0.8927
SSD 9 9.67 1.25
SnULanRR PDG 6 111.78 3253  1.87 0.0842
SSD 9 14228  29.92
AR TUEBNABN PDG 6 4786 2383 047 0.6613
SSD 9 4332  1.88
mmqqé’ui’wﬁmﬁ'm PDG 6 50.5 7.03 223 0.0439
SSD 9 56.17  3.62
918 TUBRNABN PDG 6 30.38 1.2 0.16 0.8775
SSD 9 30.46  0.73
91y FufiuiAen PDG 6 7738  1.63 0.67 0.5148
SSD 9 7682 154

VUNELR - PDG = Pedigree selection wag SSD = Single-seed descent
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M19199 28 UAAINITIATIEINISSEUBUANANNA aneiugvingian #12 X Feumn72

A @0NINAABINTITUNYAUTENUN 1 (Waikng)

Anwy 503 n X S.D.  tvalue p-value

NAKARFDLINATS PDG 9 116998 15354  0.63 0.5399
SSD 6 111951 149.79

i 1,000 wén PDG 9 5796 476 0.52 0.6144
SSD 6 56.85 2.7

Frunufeiody PDG 9 7.06 1.72 1.47 0.1649
SSD 6 5.95 0.75

uuEnFanu PDG 9 1449 283 0.12 0.9037
SSD 6 1432 229

Snuuaasein PDG 9 10.74  0.61 0.53 0.613
SSD 6 10.4 1.5

SnULanRaR PDG 9 146.55 2821  0.85 0.4124
SSD 6 159.16  28.29

ANNGITIURBNABN PDG 9 4671  6.63 0.5 0.6247
SSD 6 4852 715

mmgqéfui’wﬁmﬁm PDG 9 65.14  9.31 0.44 0.6704
SSD 6 63.23  6.37

91y Turannen PDG 9 3073 1.56 0.63 0.5393
SSD 6 31.23  1.46

o1gfufuiien PDG 9 7712 069 012 09057
SSD 6 7707 1.02

VUNELR - PDG = Pedigree selection wag SSD = Single-seed descent
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M19199 29 UAAINITIATIEINSSHULTBUANANNS aneugVaneay #9 X Hane o

A0NUNAADINTITUITAUTENIUT 1 (haitkH)

SR EhaaE: n X S.D. tvalue p-value
NAKARFOLINATS PDG 3 95647 7058  0.29 0.7837
SSD 6  1001.95 263.05
dhandn 1,000 Ldn PDG 3 58.82  5.75 0.39 0.7073
SSD 6 62.4  14.88
Srnuiedy PDG 3 6.19 0.78 0.71 0.5029
SSD 6 7.04 1.97
PuinAeu PDG 3 11.35  1.05 1.18 0.2761
SSD 6 1441 429
SunuLdanein PDG 3 9.84 0.43 0.43 0.6779
SSD 6 9.14 267
SnULEnRaR PDG 3 1337  7.42 0.04 0.9709
SSD 6 13444 3255
AR TURBNABN PDG 3 44.14  1.96 0.43 0.6769
SSD 6 4523  4.01
mmqqﬁui’wﬁmﬁm PDG 3 51.52  2.46 0.26 0.8039
SSD 6 50.57 597
918 3upaNmAeN PDG 3 3043  1.43 1.7 0.1322
SSD 6 3211 1.38
o1gfuiuiien PDG 3 759 101 024 08168
SSD 6 76.07  0.96

VUNELR - PDG = Pedigree selection wag SSD = Single-seed descent
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o a ¢ ~ a ' a v ¢ v &
M19199 30 LLa@IQﬂ'ﬁ'ﬂLﬂiqgﬂﬂqiLﬂiﬁULWEJU@jNaﬂJﬂé a']?JW‘Uﬁ;V]ﬂJ']?JLaGU #8 X a’]EJ‘W‘UﬁQ

MUY #12 o4 da0INeaInsIduvauTEnIun 1 (k)

SR EhaaE: n X SD. twvalue p-value

NAKARROLINATS PDG 3 97695 13594 0.2 0.847
SSD 9  997.96 164.34

i 1,000 wén PDG 3 5257  7.99 2.07 0.0648
SSD 9 60.04 452

Srunuiredy PDG 3 6 1 0.38 0.7121
SSD 9 6.3 1.23

Puindeu PDG 3 1154 243 0.55 0.5913
SSD 9 1262 3.05

Sunundanein PDG 3 9.73 0.6 0.04 0.9662
SSD 9 9.69 1.16

SUNAARBRY PDG 3 11901  9.26 0.26 0.7967
SSD 9 12477 3624

ANNGITIURBNABN PDG 3 40.5 6.06 0.76 0.4667
SSD 9 4343 575

mmqqé]’ui’mﬁmﬁm PDG 3 52.71 6.9 0.01 0.9892
SSD 9 5265  6.37

918 3upaNmAeN PDG 3 3152  0.36 0.88 0.4007
SSD 9 3219 1.26

o1 TuAuAe PDG 3 7652 04 057 0582
SSD 9 7704 152

VUNELR - PDG = Pedigree selection wag SSD = Single-seed descent
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M19199 31 UAAINITIATIEINSUSEUBUANANNT TewnT2 X aneiugvaneay #8 o

P vy ~ '
a4011Nna09IN15ITUTaUTENIUN 1 (bawH)

BRI B9 n X S.D.  tvalue p-value
NAKARROLINATS PDG 3 110604 11332 114  0.2921
SSD 6  1034.19 77.45
dandn 1,000 widn PDG 3 5224 953 1.65 0.1426
SSD 6 60.77  6.19
Srnuiedy PDG 3 5.85 024  0.66 0.5295
SSD 6 5.59 0.63
PuinAeu PDG 3 15.08 252 1.28 0.241
SSD 6 13.42 145
SunuLdanein PDG 3 1043 084 1.04 0.3321
SSD 6 9.96 0.52
SUNdAReRY PDG 3 16883 156  267*  0.0319
SSD 6 13356 19.75
ANGITUEBNABN PDG 3 48.42 4.5 0.72 0.4937
SSD 6 46.42  3.65
mmqqﬁui’mﬁm‘ﬁ'm PDG 3 5295  4.69 1.37 0.2123
SSD 6 57.74  5.02
918 3upaNAeN PDG 3 31.33  1.07 0.79 0.4565
SSD 6 3226 183
o1 TuAuAe PDG 37699 024 158  0.1576
SSD 6 7788  0.92

vUNELR - PDG = Pedigree selection wag SSD = Single-seed descent
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AMANUIN

ANSINARUINT 1 LARINANITIATIEIANUBUSUTILANEULNaNAR (RlansusaLanmis)

s

VYIAENUGIUTY 5 aneRugsIAuiuguInTgIu 3 Wug

]

Source of

DF SS MS F Fos Fo1  F-Prob
variation
Block 3 1247.26 415.75 0.16 3.07 4.87 0.2800
Treatment 7 5279694.66 754242.09 287.25** 249 3.64 0.0000
Ex.Error 21 55139.92 2625.71
Total 31 5336081.85 172131.67
vV % 2.95

GRAND MEAN  1734.57

a a 4 [ H Y [
ATANANUINKA 2 LEAINANTITIATIZNANULUTUTIUAN WL UIUN 1,000 LUAR VDAY

'
[y o

WugNLTed 5 aneiugsauiuiugunsgu 3 wus

Source of
DF SS MS F F.os Fo F-Prob

variation
Block 3 1.14 0.38 0.25 3.07 4.87 0.8600
Treatment 7 280.26 40.03 26.39** 249 3.64 0.0000
Ex.Error 21 31.86 1.51
Total 31 313.27 10.1
CV % 1.7

GRAND MEAN 72.31
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MTNNIANUINT 3 LARINANITIATIEVANURUTUTINAN BUgTWIURBA LYt 8T UG

Wed 5 aneiugTiuiuiuguInsgIu 3 wug

Source of
DF SS MS F F.os For F-Prob

variation
Block 3 0.22 0.07 0.93 3.07 4.87 0.5500
Treatment 7 11.95 1.7 2087 249 3.64 0.0000
Ex.Error 21 1.71 0.08
Total 31 13.89 0.44
VvV % 7.63
GRAND MEAN 3.74

AITINNIANUINT 4 LEAAIHANITIATIZINANUBUTUTIUS NBULITUILENADAUYDIE1 8N UG

Wed 5 aneiuguiuiuginnsgy 3 wus

]

Source of
DF SS MS F F.os For F-Prob

variation
Block 3 1.27 0.42 0.56 3.07 487  0.6500
Treatment 7 311.92 4456  58.58**  2.49 3.64  0.0000
Ex.Error 21 15.97 0.76
Total 31 329.1728  10.61
CV % 4.58
GRAND MEAN 19.00
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ANSINNANUINT 5 WAAINANITILATIENAURUTUSIUENYUZIWIWLAAR BN IAN8WUS

]

[

0187 5 aeRugTINAUTUEUINTEIU 3 WS

]

Source of
DF SS MS F F.os For F-Prob

variation
Block 3 2.64 0.88 6.37 3.07 4.87 0.0000
Treatment 7 11.6 1.65 11977 249 3.64 0.0000
Ex.Error 21 2.9 0.13
Total 31 17.16 0.55
VvV % 3.19
GRAND MEAN 11.64

ATNANANUINT 6 UARINANITIATIZNAMUWUSUTIUAN BT IWIULARRBAUYBIABTUG

0087 5 @neNugTINAuRUGIInTgIU 3 Wug

Source of
DF SS MS F F.os For F-Prob

variation
Block 3 707.98 235.99 0.54 3.07 4.87 0.6600
Treatment 7 54046.13 7720.87 17.70**  2.49 3.64 0.0000
Ex.Error 21 9160.48 436.21
Total 31 63914.6 2061.16
VvV % 9.47

GRAND MEAN 220.54
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MTNNIANUINT 7 WARINANITIATIRNANLLUTUTILEN YL AINGIRUDBNABNTDIAY

'
Ly [

WgOLAED 5 angiugTINAURUGIINTgIU 3 WS

Source of
DF SS MS F F.os Foi F-Prob

variation
Block 3 14.16 4.72 8.76 3.07 487 0.0000
Treatment 7 11778 1682  31.20"™ 249  3.64  0.0000
Ex.Error 21 11.32 0.53
Total 31 143.27 4.62
VvV % 3.6
GRAND MEAN 20.39

A1519N1ANUINT 8 LLﬁﬂﬂNaﬂ’ﬁ%mi’]%ﬁﬂ’l’mLLUiUi?UﬁﬂUm%ﬂ?WNQQﬁULﬁULﬁ‘c’J']“UENﬁ’]E’J

'
[y o

WUgNLTe 5 aneiuguiuiuguinsgu 3 wus

Source of
DF SS MS F F.os For F-Prob

variation
Block 3 9.92 33 1.17 3.07 a.87 0.3400
Treatment 7 278.18 39.74 14.08**  2.49 3.64 0.0000
Ex.Error 21 59.28 2.82
Total 31 34738  11.2
CV % 5.73
GRAND MEAN 29.32
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AN59NARLINT 9 MTIHUINT 9 LERINANITIATITIANNLUTUTILENWE TUBBNABN

VYIAENUGIUTY 5 aeRuFINAUIUIUINTEIU 3 g

Source of
DF SS MS F F.os Foi F-Prob

variation
Block 3 5.58 1.86 4.49 3.07 4.87 0.0100
Treatment 7 491 0.7 1.69"™ 249 3.64 0.1600
Ex.Error 21 8.71 0.41
Total 31 19.21 0.61
VvV % 1.79
GRAND MEAN 35.94

A151901ANUANT 10 UARINANTTIATIZIANLWUTUS LA Nwalg T AUINeIvsa g LG

s

]

We 5 aneiugTiniuiuginnsgu 3 wug
Source of
DF SS MS F F.os For F-Prob
variation
Block 3 100.3 33.43 6.31 3.07 487 0.0000
Treatment 7 14332 2047 387 249 3.64 0.0000
Ex.Error 21 111.24 5.29
Total 31 354.88 11.44
CV % 3.83
GRAND MEAN 59.95
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AS19NIANUINT 11 LAAINANITIASIZITANUKUSUSIUTBIANwAEHAaNAR (Alansuse

18NAN3) Usenssui 4(F4) vedaneiugialied 21 agiug Siuduiudunnsgiu 2 wus

Source of

DF SS MS F Fos For F-Prob
variation
Block 2 1624178.97 812089.48 1586 3.23 5.18 0.0000
Treatment 22 2525862.4 11481192 224 184 236 0.0113
Ex.Error a4 2253520.8  51216.38
Total 68 6403562.2
VvV % 23.27
GRAND MEAN  972.39

AIS19NIANUINT 12 LARIHANITIASIZINANNWUTUSIUVDIANHAZUININ 1,000 LA

UseynIun 4(F4) vasaneiugiuden 21 aneiug SaufuiuguInsgIu 2 wug

Source of
o DF SS MS F F.os For F-Prob

variation
Block 2 15.96 7.98 0.13 3.23 5.18 0.8757
Treatment 22 5708.9  259.49 4.33** 184 2.36 0.0001
Ex.Error a4 2638.72  59.97
Total 68 8363.6
CV % 12.22
GRAND MEAN 63.36
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ANSINIANUINT 13 LAAINANITIASIEAAMULUTUSIUYDISNBULIIUIUNIR A UUTZYINS

U 4(F4) Yosaeiudnded 21 aneiug sauiuiuguinggIu 2 Wug

s

]

Source of
DF SS MS F F.o5 Foi F-Prob

variation
Block 2 24.44 1222 6.99 5.18 3.23 0.0027
Treatment 22 51.04 232 133" 184 2.36 0.2086
Ex.Error aq 76.97 1.74
Total 68 152.46
VvV % 18.25
GRAND MEAN 7.2700

AS19NIANUINT 14 LAAINANITIATIZAANULUSUS UV N Bz nuinsady Useuns

U 4(F4) YpsaeiugnlTe 21 aeiug sauiuiuguInsgIu 2 Wug

s

]

Source of
DF SS MS F F.os For F-Prob

variation
Block 2 322.75 161.37 8.05 3.23 518 0.0014
Treatment 22 1116.01 50.72  2.53** 1.84 236  0.0045
Ex.Error aq 881.72 20.03
Total 68 2320.49
CV % 28.51
GRAND MEAN 15.7
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A1519NIANUINT 15 LLﬁ@ﬂNaﬂWiiLﬂﬂ%ﬁﬂ'J’mLL‘LJ3‘1.]'3?‘14‘0’805?\‘13@48%0'114’314L?«Ié‘ﬂﬁi’aﬁjﬂ

UseynIyum 4(F4) vesaneiugiuden 21 aeiiug sauiuiuguinsgiu 2 wug

s

]

Source of
DF SS MS F F.o5 Foi F-Prob

variation
Block 2 0.54 0.27 0.47 3.23 5.18 0.6332
Treatment 22 157.88 7.17 12.45** 184 2.36 0.0000
Ex.Error a4 25.36 0.57
Total 68 183.78
VvV % 9.45
GRAND MEAN  8.03

AN519ANANUINT 16 LAAINANITILATIZIRAMULUTUSIUVDISNHAUSTIUIULLEAR DAL

UseynIun 4(F4) vasaneiugiuden 21 aneiug SaufuiuguInsgIu 2 wug

Source of

DF SS MS F F.os For F-Prob
variation
Block 2 35505.74 1775287 1141 323 518 0.0002
Treatment 22 148141.23  6733.69 4.33** 184 236 0.0001
Ex.Error aq 68431.78 1555.26
Total 68 252078.76
CV % 28.11
GRAND MEAN  140.26
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MTNNIANUINT 17 LAAINANITIATIZVANNKUTUTIVVDIEN ¥R ANGgIR U IUBaNABN

UseynIyum 4(F4) vesaneiugiuden 21 aeiiug sauiuiuguinsgiu 2 wug

s

]

Source of
DF SS MS F F.os Foi F-Prob

variation
Block 2 20.39 10.19 0.58 3.23 5.18 0.5571
Treatment 22 137232 6237 352 184 2.36 0.0003
Ex.Error a4 778.99 17.7
Total 68 2171.71
VvV % 17.38
GRAND MEAN  24.19

A1519NIANUINT 18 LLﬁﬂ\‘lNﬁﬂ’ﬁ%Lﬂi?Sﬁﬂ’)’mLL“LJi‘Ui?ﬂﬂ@ﬂﬁﬂﬂm%ﬂ??ﬂ%ﬁﬂéfﬂfﬂLﬁULﬁED

UseyNITUNA(F) vedaneiugaided 21 agiug TIuiuiuguInsgu 2 Wus

s

]

Source of

o DF SS MS F F.os For F-Prob
variation
Block 2 833.88 416.94 1573 323 518 0.0000
Treatment 22 2186.05 99.36 3.75** 1.84 236  0.0002
Ex.Error aq 1166.01 26.5
Total 68 4185.95
CV % 13.59
GRAND MEAN  37.85
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MTNNIANUINT 19 UAAIHANITIATINANULUTUTINYREN WL TUoBNABNUTEYINS

s

U 4(F4) Yosaeiudnded 21 aneiug sauiuiuguinggIu 2 Wug

]

Source of
DF SS MS F F.os Fol F-Prob

variation
Block 2 18.5 9.25 0.54 3.23 5.18 0.5897
Treatment 22 1757.29 79.87 4.69**  1.84 2.36 0.0000
Ex.Error a4 748.74 17.01
Total 68 252454
CV % 9.2

GRAND MEAN  44.83

o a ¢ [y [ =3 Ql'
N1F19N1ANUINT 20 LLﬁﬂ\‘lNﬁﬂ’ﬁ’]Lﬂi’W‘Mﬂ’)’mLLﬂiUi'ﬂuﬂJ@ﬂﬁﬂ‘ngﬁﬂEJ'JULﬂ‘ULﬂU?Ui%ﬂﬂﬂi

s

U 4(F4) YpsaeiugnlTe 21 aeiug sauiuiuguInsgIu 2 Wug

]

Source of
DF SS MS F F.os For F-Prob

variation
Block 2 21.67 10.83 0.87 3.23 5.18 0.5696
Treatment 22 1474.82 67.03 5.36** 1.84 2.36 0.0000
Ex.Error aaq 550.12 12.5
Total 68 2046.62
VvV % a.67

GRAND MEAN  75.71
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AIS19NIANUINT 21 LAAIHANITIASIZITANUKUSUSIUTBIANUAEHANARRD (AlanSusme

18NAN3) Usenssui 5 vesaneiuginlen 21 angiug sauiuiuduinggiu 2 g

6

]

Source of

DF SS MS F Fos Fou F-Prob
variation
Block 2 122810.82 6140541 093 323 518  0.5950
Treatment 22 4055163.3 184325.6 2.79** 184 236  0.0021
Ex.Error a4 2908737.5 66107.67
Total 68 7086711.7
CV % 20.72
GRAND MEAN  1240.8

AISINIANUINT 22 LAASHANITIATIZIIANNLUTUSIUVDIANHAZUININ 1,000 LA

Us¥InTIudn 5 vesaneiu

] YA
F0VYD 21 dYNUS

]

FAURUGUINTFIU 2 UG

9 9

Source of
o DF SS MS F F.os Fo1 F-Prob

variation
Block 2 9.37 4.68 0.07 5.18 3.23 0.9313
Treatment 22 4376.75 19894  3.01** 1.84 2.36 0.0012
Ex.Error ad  2909.16 66.11
Total 68 7295.29
CV % 12.47
GRAND MEAN  65.2
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AS19NIANUINT 23 LAAIHANITIATIZITANUKUTUSIUVDIAN YL INUIUNIADAUYTLUINT

U1 5 vesEiugnIled 21 a1eiug sauduiuguInsgIu 2 g

Source of
DF SS MS F F.os For F-Prob

variation
Block 2 8.09 4.04 2.06 5.18 3.23 0.1377
Treatment 22 19266 8.75  4.46%F 1.84 2.36 0.0001
Ex.Error aq 86.48 1.96
Total 68 287.25
CV % 17.06
GRAND MEAN 8.21

o a (4 Y [ 1 4
ANTNAANUINT 24 LAAINANITIATIERAMNULUTUTIUTDIEN UL ITUIURNADAU UTLVINT

JU1 5 vesEeugnIlTed 21 aneiug SauAuiugUInsgIu 2 g

Source of
o DF SS MS F F.os For F-Prob

variation
Block 2 24.92 12.46 1.09 323 518 0.3461
Treatment 22 1236.89  56.22 491* 184 236 0.0000
Ex.Error aa 503.34 11.43
Total 68 1765.16
CV % 18.29
GRAND MEAN 18.48
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A1519NIANUINT 25 LLﬁ@ﬂNaﬂWiiLﬂﬂ%ﬁﬂ'J’mLL‘LJ3‘1.]'3?‘14‘0’805?\‘13@48%0'114’314L?«Ié‘ﬂﬁi’aﬁjﬂ

UspvINs3un 5 vesaneiiugnilen 21 anewug auAUiugInsgIu 2 s

[

9

Source of
DF SS MS F F.o5 For F-Prob

variation
Block 2 2.3 1.15 1.38 3.23 5.18 0.2606
Treatment 22 27.17 1.23 1.48™ 1.84 2.36 0.1324
Ex.Error a4 36.7 0.83
Total 68 66.19
VvV % 10.99
GRAND MEAN 8.31

AN319ANANUINT 26 LARINANITILATIZRANLUTUTIUYDIAN UL INUIULLEAGR DAY

Us¥INTyudn 5 vesaneiu

s A YA
VYD 21 @1YNUS

9

FAURUGUINTFIY 2 9T

s

9

Source of
o DF SS MS F F.os For F-Prob

variation

Block 2 2186.38  1093.19 1.46 3.23 5.18 0.2418
Treatment 22 134433.65 6110.62 8.17* 1.84 2.36 0.0000
Ex.Error a4 32914.48  748.05
Total 68 169534.51
CV % 17.11

GRAND MEAN 159.8
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MTNNIANUINT 27 LAAINANITIATIZYIAURUTUTINTDIAN BlEANgLTUeRNADN

UspvINs3un 5 vesaneiiugnilen 21 anewug auAUiugInsgIu 2 s

[

9

Source of
DF SS MS F F.os For F-Prob

variation
Block 2 29.64 14.82 0.93 3.23 5.18 0.5950
Treatment 22 183298 8331  5.22* 1.84 2.36 0.0000
Ex.Error a4 702.01 15.95
Total 68 2564.64
VvV % 14
GRAND MEAN 28.53

A1519NIANUINT 28 LLﬂﬂ\‘lNﬁﬂ’]iiLﬂi’Wﬁﬂ?’]@JLL"LJi‘Ui?ﬂﬂ@ﬂﬁﬂﬂm%ﬂ??ﬂ%ﬁﬂéfﬂfﬂLﬁULﬁED

UseynIguil 5 vasEnenugonded 21 a1eug suiuiuguInsgIu 2 Wug

Source of
DF SS MS F F.os For F-Prob

variation
Block 2 181.32 90.66 3.66 323 518 0.0329
Treatment 22 3883.33  176.51  7.13** 184 236 0.0000
Ex.Error aa 1090.04 24.77
Total 68 5154.7
vV % 13.49
GRAND MEAN 36.88
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MTNNIANUINT 29 LAAINANITIATIZVIAUWUTUTINTDIAN BNr Y TURRNABNUTEYINS

U1 5 vesEiugnIled 21 a1eiug sauduiuguInsgIu 2 g

Source of
DF SS MS F F.o5 For F-Prob

variation
Block 2 2.41 1.2 0.78 3.23 5.18 0.5301
Treatment 22 2514.11 11427 73.47** 184 2.36 0.0000
Ex.Error aq 68.44 1.55
Total 68 2584.97
VvV % 2.67
GRAND MEAN 46.56

o a 3 [y [ =3 Ql'
N1919N1ANUINT 30 LLﬂﬂ\‘lNﬁﬂ’ﬁ’]Lﬂi’W‘lﬁﬂ?’]@JLLUiUi'ﬂu“UﬁNﬁﬂngﬁﬂQUULﬂULﬂU?Ui%ﬂi"lﬂi

oA v cU A v & 1 v o & I
IUN 5 GUENﬁWEJWUﬁqﬂ'JLGUED 21 ﬁ']EJWUﬁq FJIUNUNUTUINIZIU 2 WU

Source of

DF SS MS F F.os Foi F-Prob
variation
Block 2 0.91 0.45 0.17 323 518 0.8424
Treatment 22 1033.87 46.99  17.89** 184 236  0.0000
Ex.Error aq 115.55 2.62
Total 68 1150.33
vV % 2.09
GRAND MEAN  77.3700
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A19NIANUINT 31 LEAASNANISILATIZIANULUSUSIUANEwUENANER (Rlansusawenang)

YosAERUgI LT 27 aneiugTiniuiuguInggu 3 Wug Yan o anviviiiels

UNINYNPewUlY U 2561

Source of

DF SS MS F Fos Fo1  F-Prob
variation
Block 2 158657.85  79328.92 2.55 3.15 498 0.0852
Treatment 29 4447636.47 153366.77  4.92** 1.65 2.03 0.0000
Ex.Error 58 1806165.29  31140.78
Total 89 641259.62
VvV % 19.3
GRAND MEAN 914.21

ANS9NARLINT 32 LEAINANITILATIRANULUSUTINANwaUEUIALN 1,000 L@Jﬁfﬂ (IRNGHE

% [

WUFNITEY 27 aneiudsuiuiugunggiu 3 wWug Ygn s anwniniwls amninendewdls

]

U 2561
Source of
DF SS MS F F.os For F-Prob
variation
Block 2 20.91 1045  0.15 3.15 4.98 0.8640
Treatment 29 5588.99 16272 2.71**  1.65 2.03 0.0008
Ex.Error 58 4130.15 71.2
Total 89 9440.06
VvV % 13.66
GRAND MEAN  61.75
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MTNNIANUINT 33 UAAIHANITIATIENANULUTUTINEN YT IIUABAY Yesaneiug

U a Y v o ¢ Y a - ] a Y] 5 Y a
ALY 27 ﬁqﬂwuqijmﬂUWUﬁqﬂquiﬁqu 3 ‘W'Uﬁq ‘Uaﬂ 3] awnsm‘wstjli NW']'J‘V]EJ']@EJLL@JI‘U U

2561
Source of
DF SS MS F F.os For F-Prob
variation
Block 2 81.85 40.92 18.82  3.15 4.98 0.0852
Treatment 29 326.07 1124 517  1.65 2.03 0.0000
Ex.Error 58 126.13 2.17
Total 89 534.06
VvV % 22.54
GRAND MEAN  6.54

MTNNIANUINT 34 UARAIHANITIATIERANULUTUTINEN YR LENFRAY Yesanetug

01087 27 @eiugTINAUTugIINsgIY 3 g Yan o anvdvavels avmninendeudl] U

2561
Source of
DF SS MS F F.os For F-Prob
variation
Block 2 52.94 26.47 4.96 3.15 4.98 0.0103
Treatment 29 884.42 30.49  5.71*  1.65 2.03 0.0000
Ex.Error 58 309.55 5.33
Total 89 1246
CV % 18.22
GRAND MEAN  12.67
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AN519ANANUINT 35 LAAINANITILATIZIAULUTUTIUSNYAUZIIUNIULLAARBHN UB3aY

v [

TWUSHTeT 27 aneiudsindunuguInsgIu 3 wug Ugn s anwiviiivls unninerdoudld

]

U 2561
Source of
DF SS MS F F.os Foi F-Prob
variation
Block 2 10.39 5.19 4.04 3.15 4.98 0.0221
Treatment 29 67.34 2.32 1.81*  1.65 2.03 0.0278
Ex.Error 58 74.58 1.28
Total 89 152.32
CV % 11.86
GRAND MEAN  9.56

A151901ANUANT 36 LARIHANITILATIZIANUKUSUSILENBULIIIULEARDAU VBIENY

v so

WUENITEY 27 angiudsiuiuiuguinggiu 3 Wug Ygn s awninials aninendowdls

]

U 2561
Source of
o DF SS MS F F.os Fo1 F-Prob
variation
Block 2 3162.75 15814  4.17 3.15 4.98 0.0199
Treatment 29 38352.61 13225 3.48*  1.65 2.03 0.0001
Ex.Error 58 2293.45 379.54
Total 89 63528.81
CV % 16.61
GRAND MEAN  117.24
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MTNNIANUINT 37 UAAIHANITIATIIANULUTUTINEN YL ANgRUIUDaNABN VBY

aneNugNILTYT 27 anenugsiuiuiugiinggIu 3 Wug Yan a anndniials uninendeul

19U 2561
Source of
DF SS MS F Fuos For F-Prob
variation
Block 2 1532.89 766.44 1527  3.15 4.98 0.0000
Treatment 29 1620.96 56.1 1.12™ 1.65 2.03 0.3514
Ex.Error 58 2912.12 50.2
Total 89 6071.98
CV % 24.73
GRAND MEAN  28.64

A1519NIANUINT 38 LLﬁﬂﬂNﬁﬂWiaLﬂiﬂgﬁﬂ’]’mLL‘UiUi?Uéjﬂngﬂ’J’mgﬂﬁu;ﬁlLﬁULﬁEJ'J YN

aneugnITel 27 anenugsiuiuiuguinggiu 3 Wug Yan a anundnials unine deu

199 2561
Source of
DF SS MS = F.os For F-Prob
variation
Block 2 1395.09 69754 18.43  3.15 4.98 0.000
Treatment 29 28145  97.05 256" 1.65 2.03 0.0014
Ex.Error 58 2195.12  37.84
Total 89 6404.72
CV % 15.44
GRAND MEAN  39.84
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MTNNIANUINT 39 UAAINANITIATIZVANUMUTUTINENWITDNY TURBNABN VBIATUT

U a Y v o ¢ Y a - ] a Y] S Y a
ALY 27 ﬁqﬂwuqijmﬂUWUﬁqﬂquiﬁqu 3 ‘W'Uﬁq ‘Uaﬂ 3] m%’nﬁmwsﬂi NW']'J‘V]EJ']@EJLLQJI‘U U

2561
Source of
DF SS MS F F.os Foi F-Prob
variation
Block 2 37.86 18.93 4.93 3.15 4.98 0.0105
Treatment 29 173.73 5.99 1.56™  1.65 2.03 0.0745
Ex.Error 58 22.54 3.83
Total 89 434.13
CV % 4.49
GRAND MEAN  43.61

ATNANANUINT 40 LARINANITIATIZRANLLUSUTINAN Bz LA UNEY Vasanetug

Ly

01087 27 AeiugTINAuiuginsgIu 3 g Yan a anvnivavels avninendeudl] U

2561
Source of
DF SS MS F F.os For F-Prob
variation
Block 2 1.62 0.81 0.52 3.15 4.98 0.6011
Treatment 29 56.1 1.93  1.24™  1.65 2.03 0.2376
Ex.Error 58 90.33 1.55
Total 89 148.06
CV % 1.88
GRAND MEAN  66.33
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AS19NIANUINT 41 LEAASNANITIATIZIANULUSUTIUANEzNaNEn (Rlansusawenang)

YoaeRUINNTYY 27 angiudsiuiuiuguinsgiu 3 Wug Uan s anntinaassnislai

BaUseuil 1 (walums) T 2561

Source of
DF SS MS F Fos  For F-Prob

variation
Block 2 44142.27  22071.13 1.00 3.15 498  0.6234
Treatment 29 1715348.08 5914993 2.67** 1.65 2.03  0.0009
Ex.Error 58 1283105.95 22122.51
Total 89 3042596.31
CV % 14.58
GRAND MEAN  1019.44

ANS9NARYINT 42 LEAINANITILATIERANNLUSUTINANBaUEUAUN 1,000 L@Jﬁfﬂ (IRNGHE

'
U 6 a

]

1 (Whalws) U 2561

WugNITed 27 aneiudsuiuiugunggu 3 Wug Yan s aanlinaassnisldiivalsemud

Source of

DF SS MS F F.os For F-Prob
variation

Block 2 0.30 0.15 0.00 3.15 4.98 0.9957
Treatment 29 3280.52 113.12  3.45* 1.65 2.03 0.0001
Ex.Error 58 1903.21  32.81
Total 89 5184.04
CV % 10.11
GRAND MEAN  56.62
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MTNNIANUINT 43 UAAINANITIATIZVANNRUTUTINEN WL T IUARAY Yasaneiug
0087 27 aeiugTiniuiuginnsgu 3 s Yan a anndinaasanisiduivausenium 1

(waitksra) U 2561

Source of
DF SS MS F F.os Fo F-Prob

variation
Block 2 3.83 1.91 1.89 3.15 4.98 0.1586
Treatment 29 107.69 3.71 3.66**  1.65 2.03 0.0001
Ex.Error 58 58.91 1.01
Total 89 170.44
CV % 16.63

GRAND MEAN 6.05

A1TNAARWINT 44 LARINANTTIATIZAULUTUTINAN Bz uEnFofy Yasaneug
o a YR o o & v ¢ ~ v o a
aNVY 27 aqﬂwuqijuﬂUWUﬁquqmiﬂqu 3} W‘Llﬁq Uaﬂ (3] aiﬂumﬂa@ﬂﬂ']iiﬁlju’]sﬁaﬂigﬂ']um 1

(haitmg) U 2561

Source of
DF SS MS F F.os For F-Prob

variation
Block 2 13.63 6.81 1.24 3.15 4.98 0.2957
Treatment 29 477.85 16.47 3.00** 1.65 2.03 0.0003
Ex.Error 58 318.07 5.48
Total 89 809.56
VvV % 17.27

GRAND MEAN 13.55
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AN519NNANUINT 45 LAAINANITILATIZINAMULUSTUSIUSNYAZINUIULLAARBHN Y83aY

v s a YR o o Y a XS al'
WUIAWVYT 27 a']EJWUﬁﬁ'JiJﬂUWUﬁqﬂJ'WﬁE']U 3 ‘Wuq ‘Ugﬂ tu ﬁmu‘wﬂa’ejx‘imﬂ%m%ﬂszmuw

]

1 (walm) U 2561

Source of
DF SS MS F F.os Fo F-Prob

variation
Block 2 11.41 57 3.58 3.15 4.98 0.0383
Treatment 29 62.84 2.16 1.36"™ 1.65 2.03 0.1596
Ex.Error 58 92.54 1.59
Total 89 166.81
CV % 12.43

GRAND MEAN  10.15

A1519NANUINT 46 LLammami‘imeﬁmmLLUiﬂiaué’ﬂwmzﬁ?maumﬁmaﬁu V&Y

v s A YR v o & o & ~ A3 a
WUIIIRYT 27 a’]fJWUﬁqﬁ']ﬁJﬂUWUﬁqll']@iﬂ’]u 3 WUﬁq ﬂQﬂ 3] ﬁﬂ']um@a@ﬂﬂ']ii‘?ju’]sﬂaﬂﬁg‘i/]']um

]

1 (Wkalwss) U 2561

Source of

DF SS MS F F.os For F-Prob
variation
Block 2 4186.32 2093.16 2.21 3.15 4.98 0.1169
Treatment 29 4799343 165494 1.75* 1.65 2.03 0.0353
Ex.Error 58 54936.82 947.18
Total 89 107116.7
CV % 21.73

GRAND MEAN 141.59
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MTNNIANUINT 47 UAAINANITIATIZANRUTUTINENWTeNg TURBNABN VBIATUT

U a Y v o ¢ Y a v o PN
ALY 27 ﬁqﬂwuqijmﬂUWUﬁqﬂquiﬁqu 3 ‘W'Uﬁq ‘Uaﬂ 3] ﬁﬂqumﬂaa\‘iﬂ']ﬂflfuqﬂfaﬂiz'ﬂ']uw 1

(waitksra) U 2561

Source of
DF SS MS F F.os For F-Prob

variation
Block 2 11.38 5.69 3.47 3.15 4.98 0.0367
Treatment 29 74.51 256 157" 165 2.03 0.0733
Ex.Error 58 95.19 1.64
Total 89 181.05
CV % 4.09
GRAND MEAN  31.32

o a (3 [ (Y =3 a v 6
N1FNANIANUINT 48 LLﬁﬂQN@ﬂWi'}Lﬂi?%%ﬂ’)’]ﬂJLLUiﬂi'ﬂuﬁﬂ'@m%@’]EJq'J‘LlLﬂ‘ULﬂEJ’J VNAYNUY

o a YR o o & v ¢ ~ v o a
aNVY 27 aqﬂwuqijuﬂUWUﬁquqmiﬂqu 3} W‘Llﬁq Uaﬂ (3] aiﬂumﬂa@ﬂﬂ']iiﬁlju’]sﬁaﬂigﬂ']um 1

(haitmg) U 2561

Source of

DF SS MS F F.os For F-Prob
variation

Block 2 2.22 1.11 0.82 3.15 498  0.5496
Treatment 29 62.67 2.16 1.59™ 1.65 2.03  0.0675
Ex.Error 58 78.99 1.36
Total 89 143.9
CV % 1.51
GRAND MEAN  77.06
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MTNNIANUINT 49 UAAINANITIATIZVANNMUTUTINENWEANLATILEBNADN VBlaY

v so

]

1 (walm) U 2561

Wugnled 27 angiudsiuiuiugunsgiu 3 Wug Uan s aanlinaassmisldvalsemud

Source of
DF SS MS F F.os Foi F-Prob

variation
Block 2 9.72 4.82 0.07 3.15 4.98 0.9345
Treatment 29 1673.42 51.7 0.80™  1.65 2.03 0.7406
Ex.Error 58 4182.56 72.11
Total 89 5865.71
VvV % 19.00%
GRAND MEAN  44.67

A1519NARYINT 50 NSATUINAIANNLUSUTIUNSEDR wazAla-aualsuesdnyYy

NANAMFBLENANS 2 @01UT Ine3Sn15Ua4 Bartlett's test wilo df = 29

Source of

DF SS MS F F.os For F-Prob
variation
Block 2 155.06  77.53 1.9 3.15 4.98 0.1571
Treatment 29 2843.12 98.03 2.4*  1.65 2.03 0.0025
Ex.Error 58 2369.02 40.84
Total 89 5367.21
CV % 11.41%
GRAND MEAN  55.99
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ANS9NARUINT 51 N1SANUIUAIANUBUTUTIUNNEDR baLAbA-ALAISUDIRN WL HANER

(Alansureoienand) 2 an1ufl 1nedSn1sue Bartlett's test 1ile df = 29

a0 udi Si? Log Si?
N5UITY WATHAIUINITHARNNY
o 31140.78 4.49
a19739ls unnInenaeklld
anivaaenisldinvausenui 1 (ul
22122.51 4.34
N
PN 53263.29 8.83
AaaeY 26631.645 4.415
NGNS
XZ M/c
M 2.3026 f (a log S2 - Zlog Si2)

2.3026(29)[2l0g26631.65-8.83]
2.3026(29)[(2x4.42)-8.83]
2.3026(29)[8.84-8.83]
0.667754
C 1+(a+1/3af)

1+[2+1/(3)(2)(29)]
1.01724137

X2 0.667754/1.01724137
0.656436142

2 df =29 0.05-14.95,0.01=16.05
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ANSINARUINT 52 NN5ANUIUAIANURUTUTIUNEDR baLAbA-ALAISUDIRNBEY

Wstin 1,000 Wwan 2 @nufl Ine3snn59e9 Bartlett's test 1iie df = 29

a0 ufi Si? Log Si*
Y5139 LAz NaUINSNARNY a3 vINY
71.2 1.852
15 uAIneaoually
annineassmsldivaussmudl 1 (wiwee)  32.81 1.516
33U 104.01 3.368
Anade 52.005 1.684
NGNT
X = M/c
M = 23026 f (a log S2 - Xlog Si2)

= 2.3026(29)[2l0g52.00-3.36]
= 2.3026(29)[(2x1.716)-3.36]
= 2.3026(29)[3.432-3.36]
= 4.279648836
C = 1+(@+1/3af)

= 1+[2+1/(3)(2)(29)]
= 1.01724137

Xz = 4.279648836/1.01724137
= 4.207112454"™

Y2 df =29 0.05=14.950.01=16.05
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ANSINIARUINT 53 N1SANUIUAIANUBUTUTIUNEDR wazA1lA-aLAISURINNBIZIWIY

Aarodu 2 an1uit 1Ineisnsues Bartlett's test wle df = 29

a0 ufi Si? Log Si*
Y5139 LAz NaUINSNARNY a3 vINY
2.17 0.336
15 uAIneaoually
aniinnassnsldiivaussmud 1 (udum)  1.01 0.004
3734 3.18 0.341
Anade 1.59 0.170
NGNT
X = M/c
M = 2.3026 f (a log S2 - 2log Si2)
= 2.3026(29)[2log1.59-0.34]
= 2.3026(29)[(2x0.201)-0.34]
= 2.3026(29)[0.402-0.34]
= 4.193111071
C = 1+(a+1/3af)
= 1+[2+1/(3)(2)(29)]
= 1.01724137
Xz = 4.193111071/1.01724137

4.122041429"™

Y2 df =29 0.05=14.950.01=16.05
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ANSINARUINT 54 NNSANUIUAIANUBUTUTIUNEDR WaLA1bA-ALAISURINNBILIWIY

Hndosu 2 a01uit Inedsn1sues Bartlett's test Wilo df = 29

a0 ufi Log Si?
Y5139 LAz NaUINSNARNY a3 vINY
13 i Inendouaild oret
aniinnassmsldiivausemud 1 (udun) 0.739
33U 1.466
Aade 0.733
NGAT
X M/c
M 2.3026 f (a log S2 — 2log Si2)
2.3026(29)[2l0g5.40-1.466]
2.3026(29)[(2x0.732)-1.466]
2.3026(29)[1.464-1.466]
-0.027284657
C 1+(a+1/3af)
1+[2+1/(3)(2)(29)]
1.01724137
Xz -0.026822205
-0.026822205™

Y2 df =29 0.05=14.950.01=16.05
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ANSI9NARUINT 55 NNSANUIUAIANUBUTUTIUNEDR warA1bA-aLAISURINNBLIWIY

wianseiln 2 anudl Tnedanisues Bartlett's test e df = 29

a0 ufi Si? Log Si*
Y5139 LAz NaUINSNARNY a3 vINY
1.28 0.107
15 uAIneaoually
aniinnaosmsidinvalsemud 1 (wlum)  1.59 0.201
33U 2.87 0.309
Aade 1.435 0.154
NGNT
X = M/c
M = 2.3026 f (a log S2 - 2log Si2)
= 2.3026(29)[2log1.43-0.309]
= 2.3026(29)[(2x0.155)-0.309]
= 2.3026(29)[0.31-0.309]
= 0.380873669
C = 1+(a+1/3af)
= 1+[2+1/(3)(2)(29)]
= 1.01724137
Xz = 0.380873669/1.01724137

0.374418187"™

Y2 df =29 0.05=14.950.01=16.05
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ANSINARUINT 56 NSANUIUAIANUBUTUTIUNEDR wazA1bA-ALAISURINNBLINUIY

winsediu 2 aa1ufl IneSn1sues Bartlett's test o df = 29
a0 ufi Si? Log Si*
Y5139 LAz NaUINSNARNY a3 vINY
379.54 2.579
15 uAIneaoually
aniinnaosnsidiinvausemud 1 (uluma)  947.18 2.976
3734 1326.72 5.556
Aade 663.36 2.778
NGAT
X = M/c
M = 2.3026 f (a log S2 - 2log Si2)

2.3026(29)[2l0g663.36-5.55]
2.3026(29)[(2x2.821)-5.55]
2.3026(29)[5.642-5.55]
5.909526799

1+(a+1/3af)
1+[2+1/(3)(2)(29)]
1.01724137
5.909526799/1.01724137

5.809365381"™

Y2 df =29 0.05=14.950.01=16.05
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ANSINARUINT 57 NN15ANUIUAIAINUBUSUTIUNEADR LaLA bA-AWAISUDIANWLAINY

geuiueanaen 2 anui lae38n135ve4 Bartlett's test 1ile df = 29

a0 udi Si? Log Si?
NSUIVE WATWAIUINISHARNNY @113
e 50.2 1.701
Nls W Inenduwla
anivaaenisldinvausenui 1 (ul
72.11 1.858
N
PN 122.31 3.559
AaaeY 61.155 1.779
NG
XZ = M/c
M = 23026 f (a log S2 - 2log Si2)

= 2.3026(29)[2log61.15-3.55]
= 2.3026(29)[(2x1.786)-3.55]
= 2.3026(29)[3.572-3.55]
= 0.925770207
C = 1+(a+1/3af)

= 1+[2+1/(3)(2)(29)]
= 1.01724137

XZ = 0.925770207/1.01724137
= 0.910079195™

Y2 df =29 0.05=14.950.01=16.05
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ANSINARNUINT 58 NNSANUIUAIAINUBUSUTIUNEADR LALA bA-AWAISUDIANWLAINY

gaduiuAuies 2 a1ui 1ne38n15ued Bartlett's test Wie df = 29

a0 ufi Si? Log Si?
Y5139 LAz NaUINSNARNY a3 vINY
37.84 1.578
15 uAIneaoually
annineassmsldthvaussnudl 1 (wiwee)  40.84 1.822
33U 78.68 3.189
Anade 39.34 1.595
NGNT
X = M/c
M = 2.3026 f (a log S2 - 2log Si2)

= 2.3026(29)[2l0g39.34-3.189]
= 2.3026(29)[(2x1.59)-3.189]
= 2.3026(29)[3.18-3.189]
= 0.6009786

C = 1+(a+1/3af)
= 1+[2+1/(3)(2)(29)]
= 1.01724137

Xz = 0.6009786/1.01724137

0.590792527"™

Y2 df =29 0.05=14.950.01=16.05



159

MTNNIANUINT 59 NIAINAIANNBUTUTIUNNGEEH Uazeanla-aumisveddnunvonyiu

20NADN 2 A0UT 1S54 Bartlett's test 1o df = 29

a0 ufi Si? Log Si?
Y5139 LAz NaUINSNARNY a3 vINY
3.83 0.583
15 uAIneaoually
aniinnassmsidinvausemud 1 (ul
) 1.64 0.215
33U 5.47 0.798
Anlade 2.735 0.399
NG
A = M/c
M = 23026 f (a log S2 - Xlog Si2)
= 2.3026(29)[2l0g2.73-0.798]
= 2.3026(29)[(2x0.436)-0.798]
= 2.3026(29)[0.872-0.798]
= 5.069231877
C = 1+(a+1/3af)
= 1+[2+1/(3)(2)(29)]
= 1.01724137
Xz = 5.069231877/1.01724137
= 4.983312738™

Y2 df =291 0.05=14.950.01=16.05
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MTNNIANUINT 60 NTANINAIANUBUTUTIUNNGETH Uazeanla-auaisvesdnuuyonyiu

Auifien 2 anud Tnedsnnsues Bartlett's test e df = 29

a0 ufi Si? Log Si*
Y5139 LAz NaUINSNARNY a3 vINY
1.55 0.190
15 uAIneaoually
anniveassmslitvausymudl 1 (wikee)  1.36 0.134
33U 291 0.324
Anade 1.455 0.162
NGNT
X = M/c
M = 2.3026 f (a log S2 - 2log Si2)

= 2.3026(29)[2log1.45-0.32]
= 2.3026(29)[(2x0.161)-0.32]
= 2.3026(29)[0.322-0.32]

= 0.115253449

C = 1+(a+1/3af)
= 1+[2+1/(3)(2)(29)]
= 1.01724137
Xz = 0.115253449/1.01724137

= 0.113300001™

Y2 df =29 0.05=14.950.01=16.05
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AS19NIANUINT 61 LAAINANITIATIZIIANUKUSUSIUSNEULNaRES (Rlansusawenang)

v s a Y v w & v & A A
GU@Qﬁ']EJW‘UﬁqO'JLﬂJEJ'J 27 aWSWUﬁqﬁjmﬂUWUﬁqﬁquiiqu 3 ‘W‘Uﬁq LN@UQﬂ‘Vlﬂa@Q 2 @0UN

Source of
DF SS MS F F.05 F.01 F-Prob

variation
Environment (E) 1 498358 498358  9.83* 771 2120  0.0350
Rep./Env. (RE) a4 202800 50700
GxE 29 2913400 100462 3.772** 1.55 186 0.0000
Genotype (G) 29 3249585 112055 4.208** 1.55 186 0.0000
Pooled error 116 3089271 26632
Total 179
VvV % 16.87
GRAND MEAN 966.82
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Source of
DF SS MS F F.05 F.01 F-Prob

variation
Environment (E) 1 1181.2 11812 222.6* 771 2120  0.0001
Rep./Env. (RE) 4 21.2 5.3
GxE 29 1982 68.34  1.314™  1.55 186 0.1560
Genotype (G) 29 6888 237.5 4566  1.55 186 0.0000
Pooled error 116 6033 52.01
Total 179
vV % 12.18
GRAND MEAN 59.18
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Source of
DF SS MS F F.05 F.01 F-Prob

variation

Environment (E) 1 10.59 10.59 0.494™  7.71 21.20 0.5210

Rep./Env. (RE) 4 85.59 21.42

GxE 29 162.4 5.599 351 155 186 0.0000
Genotype (G) 29 271.4 9.358  5.866™*  1.55 186 0.0000
Pooled error 116 185.1 1.595

Total 179

VvV % 20.04

GRAND MEAN 6.3
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Source of
DF SS MS F F.05 F.01 F-Prob

variation

Environment (E) 1 35.07 35.07 2.107™  7.71 21.20 0.2200

Rep./Env. (RE) 4 66.58 16.64

GxE 29 729 2537  4.646*  1.55 186 0.0000
Genotype (G) 29 633.3  21.838 4.036** 1.55 186 0.0000
Pooled error 116 627.6 5411

Total 179

CV % 17.73

GRAND MEAN 13.11
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Source of
DF SS MS F F.05 F.01 F-Prob

variation
Environment (E) 1 16.1 16.1 2.952™ 771 2120  0.1610
Rep./Env. (RE) a4 21.82 5.454
GxE 29 72.37 2.496 1.732*  1.55 186 0.0217
Genotype (G) 29 57.82 1.994  1.384™ 155 186 0.1159
Pooled error 116  167.13 1.441
Total 179
VvV % 12.17
GRAND MEAN 9.85
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Source of
DF SS MS F F.05 F.01 F-Prob

variation
Environment (E) 1 26689 26689  14.53* 771 21.20  0.0189
Rep./Env. (RE) a4 7349 1837
GxE 29 49036  1690.9 1.939** 155 186 0.0002
Genotype (G) 29 37310  1286.5 2.549** 155 186 0.0071
Pooled error 116 76950 663.4
Total 179
CV % 19.9
GRAND MEAN 129.42
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Source of
DF SS MS F F.05 F.01 F-Prob

variation
Environment (E) 1 11564 11564  29.98** 7.71  21.20 0.0054
Rep./Env. (RE) a4 1543 386
GxE 29 1360 46.91  0.767™  1.55 186 0.7930
Genotype (G) 29 1940 66.98  1.094™  1.55 186 0.3570
Pooled error 116 7095 61.16
Total 179
VvV % 21.33
GRAND MEAN 36.66
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Source of
DF SS MS F F.05 F.01 F-Prob

variation
Environment (E) 1 11742 11742 30.3**  7.71 21.2 0.00531
Rep./Env. (RE) 4 1550 388
GxE 29 767 26.44  0.769™ 155 1.86 0.8920
Genotype (G) 29 4891  168.66 3.423** 155 186 0.0000
Pooled error 116 6045 39.35
Total 179
CV % 13.09
GRAND MEAN 46.54
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Source of
DF SS MS F F.05 F.01 F-Prob

variation
Environment (E) 1 6806 6806 552.8%*  T7.71 21.0 0.0000
Rep./Env. (RE) a4 49 12
GxE 29 1374 4737  1.73% 1.55 1.86 0.0219
Genotype (G) 29 1109 3.823 1.39™ 1.55 1.86 0.11
Pooled error 116 317.7 2739
Total 179
CV % 4.41
GRAND MEAN 37.47

ASANANUINT 70 UanINaN1sIATIZALLUSUTINENBze1g AN e s ilg

o a Y o o & o ¢ A ‘:l'
aNVY 27 ﬂqﬂwuqiquﬂUwuﬁquqmiﬂqu 3 W'Uﬁq Lmaﬂaﬂmﬂa@\‘i 2 @0UN

Source of
o DF SS MS F F.05 F.01 F-Prob

variation
Environment (E) 1 5181 5181 5376** 7.71 212 0.0000
Rep./Env. (RE) 4 a4 1
GxE 29 56 1.931  1.32™ 155 1.86 0.1510
Genotype (G) 29 62.78 2.165 1.48™ 1.55 1.86 0.0740
Pooled error 116 169.33 1.46
Total 179
vV % 1.68
GRAND MEAN 71.69
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