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ABSTRACT

In this study, a series of three plant breeding experiments was conducted within
three years from 2004 — 2007 at the Department of Agronomy, Faculty of Agricultural Production
in Maejo University involving the extraction of the S, to S, lines and selection of six S, female
lines to testcross with three male testers that resulted to 18 sweet corn single cross hybrids. The
hybrids, parents and check varieties were preliminarily compared with their yield and quality
using 6 x 6 double lattice design during the 2006 late rainy season. The results indicated that the
single crosses (Hibrix3S,-7-1 x No.40-7-1#1#B#B-B) F, produced high yellow ear weights by
2,297 kg/rai which were non-significant to check varieties; Sugar 75, Ex1306, (SK005S,-10-1 x
BJ#137 S,-1-3-2#B-B) F,, (Hibrix78,-1-1 x BJ#137 S5-1-3-2#B-B) F, and Hibrix3 by 2,267,
2,267,2,131,2,071 and 2,017 kg/rai, respectively. Estimates of the general combining ability
(GCA) for the traits were then calculated using Line x Tester Analysis software for Windows.
Results showed that lines BJ#137S,-1-3-2#B-B, Hibrix3S,-7-1 and SK005S,-10-1 gave high
positive GCA effects for green and fresh yellow ear weights and ear lengths (+304.069,
+406.321, 160.54), (+133.062, +97.802, +95.284) and (+0.547, +0.029, +0.015), respectively.
The three lines, therefore, were selected as testers for the sweet corn breeding program in Maejo
University. It is suggested that parent seeds of the three sweet con F, hybrids (Hibrix3S,-7-1 x
No.40-7-1#1#B#B-B) F,, (Hibrix7S,-1-1 x BJ#137 $5-1-3-2#B-B) F, and (SK0058,-10-1 x
BJ#137 S5-1-3-2#B-B) F, should be extracted for inbred line and produced the F, hybrid seed for

commercial purpose.
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Shull (1952) 1@pF110A111 ANUAIAUYBIgANTY (heterosis) 1NBNIZBTVIY
v 1 + 3 "
mawani MluSufemsifewneailosnnduuiaawaziii lugnuauiiasinnisway
' v & 9 w IR o q YN Y a ' v = a o
sEramenuiun 2 meugseih i ldnandagandmou 1MeDIMSIRUANULTIS
= = = 1 o 1 9/ A
(vigor) Vinananan mawsaavlafisaasduniuas lsauazuuasvesiyninwaydn e

= [ M 3 a
WSousudums IMTNYHURNaUA D9



= a
Twena (2525) uaz Seaqud (2539) 18 IHanunmINvesnuARUYDIgnHEY
v o o = ar da s 4
'J']E‘ﬂu‘ljﬁ'lﬂgﬂ’!iﬂlﬂ']iu’ﬁﬂ\‘lﬂﬁﬂﬂh‘lﬁﬂﬂmzﬂﬂﬂﬂ?ﬂﬂgﬂﬂﬁ1ﬂﬁﬂﬂm$ VDIZANTUNAALNIN

vowi luamwiaadenilnd iiesnniiduagluanimeame 1s T (heterozygous)

AN (2522) Na1ad Msdanugame lsda douianuagaoeuy Ao
1. é’nymzmmgﬂwﬂuﬁmﬁaﬂ'.iwdaﬂ%’auﬂﬁuﬁmﬁ'ﬂymzﬁuq‘lﬁ’mmﬁ
Heterosis = F, - (P better parent)
2. SnumgvesgaHaNTTaen AN TINamATDIWeLAZIL
P+P

Heterosis = E < f= =i
2

W. 1. Beal iilugnaminensz Tomiveusame Isdaun 14 lumsadresganay

12 Tnaludl a.a. 1880 Taosiinisaauszndnedinna 2 awﬁuﬁﬁﬁﬁugmmaﬁuﬁnsm
wansafuin lfnandada Tnaiindu 18aedoonz 5o udgnweani1ags hifinnuadnauens
WUENISU m51zmﬂﬁ’u1§f;"aﬁaqﬁa"lﬁag:°luﬁﬂmmmmﬂﬁuﬁuﬁ' aau1 Tudl a.f. 1909 G.H.
Shull rfiuﬂuusﬂ‘ﬁmua?ﬁms‘l%’ﬁwﬁuﬁuﬁumiﬂ%’nqnwaui’hﬂww TagmnsHa Ao
TudInandeasamenuguio dmeiugud wei lnaudwid1dieame Tsdauas

ANUANNTUONINWUFNTTU (Allard, 1960)

a a a
HAVYDIDUD I

ar o’ = e U [
Inbreeding ¥U1BDI MIHAVNUFUDIANIFN 111523 1NTNHVTTNYTHIINAY
-~ - = oo @ w d ] a a g ar
niaflwnTeananu anuduiuiniunsegavesduiyn ludsesnsesvunuvuinves
¥ = g - oA " v a @ o Jd ' A nd?
Uszminsdnlszanastivuamndoundniaes i lanszinan nuduiussznhunieanau
(sz7ns, 2547)

MskausEnINawRuENIaIndFanuneiugnIsu NToMIHaNAIIDY
dlumsi lidanuasdimeiugnssy dldtuurdaidanaludmavuaaseon nie Aens
0ano0luUN5LEAIPENANYAIZA 1 DUITDINININAIUAIAINIINUTNIT TN (PR, 2546)

Jones (1939) uaaslfiiudn mswavduesvosdainaluiaaai 30 Ju

TnondnuazANugIanas uansdna lnmeiugnssuvesdng Ina nansovouninduuds

& o Y a A o 9 o
nn 111‘7!.ﬂﬂﬂ']']1|1ﬂﬂhﬂﬂﬂﬂ 'quﬁﬂi‘illvh!ﬂu THIUUIN



Hallauer and Sears (1973) qui121na 250 Au 9nd1 Inawug BSSS (lowa
Stiff  Stalk Synthetic) HAZHAUANUDY 7 a%e WU ANHAULAI99 9 T 10 dRBUE LaAINS
DADDUNNNUTNI TULASHANAAYNHANTENUTIGA wasmanSueen nunduiudy ndms
N0 7 ASe nanAnnnaandelszuia 30 Wodiuduo st udunounsnaudues
HANAAAARIEIUIN IUNISHANF DS 1-3 ATaUSH A fitaﬂﬂ]maﬂm‘lumwﬁuﬁamﬂ%

ao'l1ll dmsvdnpuzoug msosoeeil luumin Weheununanan
= w Jd v d‘l =)
makanmeRuguinelylumsnangnuan

a w o s ' ' a & A
mskanaeR UG la laomseauduesluisuaaz iy Sagilszasaiveln
o a 4 og s s 5 o T ot ar
anuaizMaiugnssunIn luduusnizaamon laegninanyas MU UMUFURLIAUMNS
o o & = ar o
Aadonlunuufiasiu Fee1svzfinrsandnyazanuauuiaivesdu nmsdunulsanie
ANEAUEIUGNABINITNS DINNMITNATRVANTTONLMISHAY UsznnsninsAnideneinay
o o ' A o o P 4 &y v o ' '
Wuiugwauldeonsenugruansay (composite) waaR lavInAIsHAURIBWATZJUIZYN
o v o o A Y dad Al Vo o A M o
i lilgauusindeuas iainmsdadendunangavinuaai 1ds umsAadon iesinisway
ar ' o o 3 1 Qdy : =1 a
dupsnell) wnsznaisdngTeTu'ls 1nFA (homozygosity) uazaziinnuadwauenelume
o = a 1 = ' ' ar o a’a, = ' w o
WufReITU uAvziinnuuAnANI s ImeRug ndwniudealsuliuguaivesaoiug
wlumsignnanse
1 = as o
Kiesselbach  1l5za1au 139110 1951 TeeRufuivesdn Inadszuin
w o w " o ' SR s {1
100,000 eeWug IasunIsNAgaUANA1 UM INIgNNAY UATIINYI 60 TERUFIITTUANIY
a 4 o 1 o d -
msnaaounaz ¥ lunmsnanganaudiunst swaaddiiuinsademeiufund lilsves

omin uansfadendeiugnaannsaliganaung hilsvesdw (ngug, 2522)

mslSudgalszmnsdnalne

m3sulgalsznns TaonsAaAoniN2993 (recurrent selection) 111353

a u.v d S 4 1w o s o w  da
YSinlseiufiemyanssouzmswey e lfifuundviugnssudmsvadamoiugauusa
TavlFeoRugouusadansng TRIUNITNATOUANITOUSNITHAUUAINAV N TN

Wutszans v nanyolveINIIAAARNLLLIIIAD ADIUNITNANBUANTTAULMINAY



voseneufuazihmoiugauwsaluguseunduman v Miuiugdunsizd (synthetic
variety) ﬁ?aﬁuﬁwﬁmm (composite variety) (NH{)1, 2546)

Half - sib family selection 1{u33msfmdeniiinsnaaeuiugn Taedudu
M Radenduinivinulaci insiudune (half - sib plant) dovIntiu Tmsnadey
Wivuieunguganae 9 dudtldvnduniiderfuniofiFendn half - sib family 159 half -
sib progeny fAaLaon family ﬁavlﬁﬂﬁlcl‘%’ selection intensity 10 aosidud Wuwana (remnant
seed) Y84 half sib plant HiMIoRVATRURFAien Bnsamiuilgn tedmdenlusevsdeld

Full —sib family selection HuTsnsfndoniiimanaaoulujugn 910013

naudsenasduisugiuiiazg goildnnmswauiuudazgeziilu 1 full - sib family /i

Y

Y o A

nsnageul3oufion full — sib family udfadon 1aeld selection intensity 10 1losiFud
o =3 . Ao @ A [ 4
111AA (remnant seed) Y93 full sib plant NinuBEUATIRVATAGEN ITswnuilgn e

aaaanluseuselal

S, family selection [Hu3Bnsdmdeniiinsnadeusugn MInMInTUGN0

"
-

meluduiianyuzanswmnunimdeans gnitldazdiu S, family u30 S, progeny 11113
' Y @ oA ¥ . : . sd o
NAAOY S, progeny MUVUHNABNDY udIfaenlauly selection intensity 10 1JosiuA
T n’j o g { =t @ ar = as
A9 IN1TUIINAA (remnant seed) WD S, plant NNV IWAYATIAUAY S, progeny 71 1ASUNIS
o oA o A o A ' o
Aadoninswniuilgn inedaden lusousa 1l (suwuns, 2539)
. ad e ] o - v a
Testcross selection 1U3BMsfaien Tasn1snswaudues Tuvauziferdiun
@ u’: v o d ' = =
Hau A UAN U sE NI HETUNUNUTNATO (tester) Apunsziiugnuay
1 o :’ 1 <3 o =4
(Testcross progeny) 1@ lLUNUMINARDINTTIMAIY AAINIIAGEN Tuggasu IR wIan
o d ar i ar @ o ar 4
yoseneuraudIesimumsdadenulgnuaznauiuguuunUiunLa tNea19gnHan

5 ¥
aold mstszgnavuneuluiimsiiliamuisai1die felumsadragonay awsals

+

et o ¥

=1 ar s Jl:; dll -
FEnsdgnmeiugiruniseauduesanudiTuuawmmniugiueninualasdug (isolate)
= @ A v o o 9 9 dycﬂ a A
dlunoddi uazlgniugnadel (tester) dluneadag Aumagilsawnsonaniaesnsaey
9 =] b4
Aw0ilo 19
Y o ar v A o Y o )
wnass (2547) TAmsanauazAndendionuge12 InanunnIuguAe

= = =9 o @ o g/ a T ; 9 ac
BuuSifia (b22) 119U 7 Mg uddlsziiumanssausmnauosdu 1avs Testeross
WU GONEY (Swbt2S,-10-1-1 x Swht6S,-13-1-1)F, 1Az (Swbt2S,-10-1-1 x Swbt7S,-4-1-DF,

:’ o H a as 1 1 c& 1 o o
Timiindnaadendendfiga e 2,444 uaz 2,253 Alansuse 15 Feganiniuguinsgi

ATS-2 84 36.9% L8 26.2% A aay 1nmslssiiumaussouzmsnauna il (GCA) 199
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awiufviom 1Ao7 line x tester analysis WU @10WUT Swbt2S,-10-1-1 1AL SWht6S,-13-1-1
W Gea vonminiinaanaudon, ¥mininaaennlden, S1uuilni 1diasguuas
ANUETIRAIIAY (+448.7, +371.9) (+336.3, +271.5) (+3.1, +0.8) uaz (+1.3, +0.4) M 1Ay 19
sadenmoiifiaes BlAfumoiuinadeulu TassmslfudgaiugdnTnannude

Fon3s3zTawesImIfadoniuy Testeross Asmsdaduludeniugnadoy
(tester) WunATOY  ANgMRugassun ez wiugnssuuauesgnlddmivliulys
aussouzmsnaniialy (GCA) wazaussousmIHaURNIE (SCA) vou)szans sarfu Wug
namoY (tester) A13nsaiiu Idiaszans QNAIAB AL gARANE AT TURUTB IR
(inbred line) (Hayward et al, 1993)

Rawlings and Tompson (1962) (dU 29 ﬂﬁii%ﬁuﬁﬂﬂﬁ‘ﬂu (tester) ﬁﬁﬂﬁﬂaﬁ
mlunmsarfuayumaiiunuituYes dominant alleles lun1sdmdonniolulszannsuas
seniasyans naennmuaus1sumIeiugns 51 (genetic variance) YBIgAHANLA?
wih Iiueaduanuuand1eszneo Tunillddnda

Gallais (1997) 1@ sAau1 mssuanuveseane 15T (heterosis) 1Y
M3 Testeross HASMIAMABNUUY S, WU MIAAEONUVYIIITIIWAUILUAAINANINAT
M159%1 Testeross 1AuAT9 AvaneezARussAamsoiwlfudtlam 14

Duane and Hallauer (1997) ldnaassilgnd1nInagnuausiaiuissznin
Wug B73 x Mol7 sendaared 1970 fia Al 1980 iiolszifiuranuanasvesgnua
189 1n7ug B73 x Mol7 Tnold tester 3 Wug udnnisuilivesfilsznounandanazdnyas
¥99ADN WU Wug B73 Honswadenandn anudiumiuvesiiy waadeund uaziiamiy
oon My duRug Mol7 Hansnasenaueinvesiialna

Lubberstedt e al. (1998) TdnAn0a1i Testeross nAIMsHeruiuea 1 93 tile
dosmseeiugigumiudelsn vesdn Inadszinnutlwaziudeluwaglsd Taomsnay
seniangy WRgneanuinediiil 1same Ts@a (heterosis) BgAUAZ NG 1INNIIANEIANUIAY
dminuie nanan uagdufisioneadnuazdumuTsasznhemeiugu vinligoway

A A Yetes AW v
Lﬂﬂ?'ﬂ‘lﬂUUU“ﬂﬂ’IUﬂ"luiﬁﬂﬂ?U



=
unn3

d o
ginsalazisms

ginsel

L wdamoiuiin nannundudaesiai 1)

1.1, pisnaaeddl 1 msnauduesiai 2 dgnluil 2547 qauds Taolfwdameniug
S Twav iy naudaemnda 1 49 (S,) $1uam 55 moiugieinswe
Fueedaii 2 (S,

I. Ex1306 (W) S,-1 9 Ex1306 (W) S-18 $119u 18 awiiug

a

2. SK005S,-1 fia SK005S,-12 3112 12 @eiUg
3 % sec2S,-1 014 Insee2 S,-10 119U 10 ﬁ'lﬂﬁ’uﬁ
4. Hibrix3S,-1 f19 Hibrix3$1-9 $1117% 9 a10niuy
5. Hibrix7S,-1 1124 1 doWug
6. Hibrix108,-1 14 Hibrix108 -5 $112u 5 dowug
12, msmaaesi 2 msadreaeiuiganauido Ugnlidl 2547 gauatodu shmaiug
FaTnanuimumseausaennuda 243 (5) $1um 6 moiug ithumeniugio
AR U ER RO S DEoRUENATEU (tester) 3 TERUT
WU
1. Ex1306 (W) S,-3-1
2. SK005S,-10-1
3. Insee2S,2-1
4. Hibrix3s,-7-1
5. Hibrix7S,1-1
6. Hibrix108,-3-1
CALITIT AL
7. S6gl-5-B-2-BBBB#S#B
8. BI#1357S,-1-3-2#B-B
9. No.40-7-1#1#B#B-B
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- = @ o P
1.3. Msneaeed 3 mafSeumsugunmuazrandaiuiing Inarnnugnadual 1gn
= z <
13:3) 2549 gauaroru Tasldunun1snanes 6 x 6 double lattice Ysznoudin wan
o o = o ¢ & o ' o o @ o a o &
Wufgonauiden 18 9usg meWugwew 9 mevuf uazsuinlSouiion 9 Wug
o w o
gunsain 1 lumsmeauiug
1.1. IRqUINAIAILLY
1.2. REAqUINTSAINY

[ a o o
1.3. galaginsninaunug

1.4. Auaed 2B FBTUNIZAY ATUNTUNSTATY dyavATiugin
TG
2.1. g9 15-15-15
2.2. gNT 46-0-0
asndtesiuuazf1aa TN
3.1. waaly

a o
3.2. pn3ulien lyy
aseitestunazivauuag
4.1. Y310 3%G

das
gUnInaiianNuN Y
S 115049 Hand Refractometer
5.2. n5esiluanaznou (centrifuge)
5.3. NaANAADY

P v
5.4. insaiow i fia fharne iudy
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ad
B3

3 3 w o ey
M391 TuaeumMsadeRuiIN Inannugnrean TagdBnsHauILY Testeross

¥
navan Tuneu
1) 2547 gauds MIAF AU THANE 03T 2 TR GHTNA N4
1.0.. 2547 — 1.8, 2547 $1(s) Arhumidaden wwaudaeuilngain 2 (s,)
(MJU.2004D)
1 2547 gatlaodu msadeiugdn nannugneaude lag3smsnaunyy
A.A, 2547 — 5.9, 2547 Testcross MATWHUTI1? INANNUNHANAUDI 2 92
(MJU.2004LR)
1 2549 gailaery nsiSeuifounanaauazamn e iUty Inana
N.8. 2549 — NN, 2550 gowaanie) Taol9uaunms naavauy 6x6 double lattice
(MJU.2006LR)

A a 9y Y o @ or o A
PManaaea 11 2547 gguas : MIadNMENUEHINANITIMN 2 (S)
4 o d ~ o @ o o o’
1. @3 omudaiugi1) Inannuinauaated 1 43 (S,) 31w 55 meviug  1gn
' s =3 '
nuuinasuad ludns 2-3 waadenqu
~ o = =] 1+ dy
2. mawisuutas maeSounauiluuaalinauern s was uaz lailssesiiu
ans 15 - 15- 15 Tudns1 50 nn./1s szezilgn sendnannd 75 suAmns szos
U = " w d =
TTMINNQY 25 IFUANAS 1 UaIA0 WUT HBeANqUAY 2- 3 IaA
o [ y: Yy a ] ﬁ o o o o M 1w
3. msgquainu wasen o faviumstestuddaisiivuas ey oas1 150 -
: = ar o O ar :’ =
200 au.w./ 111 20 Aas wauFunsuion ey 8ns1 60— 80 av.ww.AT1 20 Gas 11
:’ s o z ) Y w o o
mn 9 1 dlamdenss Wednlnasenld 14 - 20 Tu viimsoeuuen fiva

Syt ldflogas 46 —0-0 Tudas1 30 nn/ls vazyudunavlaudnine 14

: a d
mnenag
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a d Yt @ A Y a a = & 9
4. pawauwiiug 1938nseaudaeadedn Inaniy@y Iadsszezeanaoniiiondy
et o e £ v o o =i et
fifidnyaznanssnanudesns Brauiug Taslivuneuasil
¥ " v b (1 ¥
41 msaqugedadie WednisuTnaoenin Tiadluegaudisilnnuienas1d
=] ¥ o ' 4 =
wiuinldde Wagquilniids il vy Tndesnun Tandougalidatalauiln
= ' v 9 = T o o ' g A
42 mswsouseneninasiafuazinasauliomenauiug  Tusisneutuile
Aninau 1At lvu Tnaeenulssunm 3-5 wufwas  uazseasnndsAIl
) a2 o v Y A
v ldlszne 50 wedimud  MinsaquInaIAIRAIegIAqUINTSIND
@ Y A4 F 3 P s a =
Hostunasvinduduunlzly  udilalvlasauazfnaradounszay
as or 28 as ot o o 9
HostunasIvasen  waztiuiingluuuiTmswaniuguas Juwan 139
AU IBVDINIHAL

¥
1 =R o

o o 1 = s w o
43 MSHANTUE TUFI9981 9.00 - 11.00 WIAN VOITUFIVU T1IM5IvE1Y0
o e ] 9 o 1
aoninasdfnnan i ldazesunasanldgaudaniwunldasvudulny
D T O o Yy ¥ ay v v o ad
v Inadudvanuiesonld udrldgerguinasdiguuaguilnyiung
of Bet ) 4 g a o Yoy ¥
peEd e WugIRlnmsoudunszAEAAn AN T 13
o - A 2 b ] a ar o ¥ o
5. manuned WednsuuAe wiesznm 30 Ju nasnIniIMIREn udninn
as i o { ~ wa o
Ponulden Idnzuuuflnuazdmdoniniiidnvasia 1l @oudszianugasun

9 2 < ) g o 9k 9 = =] 3 w o
&N uanauﬂxmaﬂ%%q Lﬂmnm"lﬂuwmmmnummwug

minaaesi 29 2547 ggulmerhs : Mo Tnanganahe?

1 MaumumsHauiug 1001933 Testeross 1muiugiinendanes 2 43 s,) §119u
6 moviug WumoiufmisausumeiugienSomeRuinaaey (tester) 11U
3 g 2 dgnrauianun 18 g Fail

mougu
1) Ex1306 (W) S2-3-1
2) SK005S,-10-1
3) Insee2S,-2-1
4) Hibrix3S,-7-1
5) Hibrix7S,-1-1
6) Hibrix10S,-3-1
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CRLLTE AL
7) S6gl-5-B-2-BBBB#5#B
8) BI#1357S,-1-3-2#B-B
9) No.40-7-1#1#B#B-B

o o o Y @ o
M99 2 UHUMIHAURUTIUY Testeross TnolFeewuginnaua e 2 93 (S,) 91 6

w & ar g ) w o o w o
RIS ﬁ’]‘l—.lﬁ'lﬂwu']‘itullﬂﬂllﬂﬁa’lﬂwuﬁﬂﬂﬁﬂl} (tester) D1UIU 3 AIWNWUT

Female Male
Inbred line 7 8 9

1 X, X X
2 %, 7 Xz ;o
3 Ky XKy Xy
4 X Xas Ko

X5 s, A X
6 X X b,

v o o w o ' w &
2. Tuwlasnauiug dgnaioiugu meugas 3 107 15 Audound moWugo
o o 1 o v o dea
Ugnaneutas 4 uea 15 dudeund mmskaiugauusunswaiugnia 1
Taowau 1igag 2-4 #n
g o =] = y @ 2 Aot 1 '
3. mshwney MmsnuteniiazgraueenvIniy endniafigave wmazguay

Pielfulssuiiounanaauaznanmdn Inennugnweaude 1

A = = a w  dY
manaaesn 3 1 2549 ggulmerly: manBeumsurandauazqammiuginlnannu
& a 4 v ad e o @ =4
anHaanAEINa 31982833 Testeross MTugnisoumBnINATE 1Y
wmsnfSvuisunanaauazaunmiug i Inannugnrauaeiiaiis
&205% Testeross AuugnlSouiounass Taoldununiimanea 6 x 6 double lattice
£

152n0UAY 36 treatments 2 51 1JsznEUAIL

1) Treatment 1 @:Nﬁ'u 1x7 (Ex1306 (W) S,-3-1 x S6gl-5-B-2-BBBB#5#B)

2) Treatment 2 ﬂ:NﬁiJ 2x7 (SK0055,-10-1 x S6gl-5-B-2-BBBB#5#B)



3) Treatment 3

4) Treatment 4

5) Treatment 5

6) Treatment 6

7) Treatment 7

8) Treatment 8

9) Treatment 9

10) Treatment 10
11) Treatment 11
12) Treatment 12
13) Treatment 13
14) Treatment 14
15) Treatment 15
16) Treatment 16
17) Treatment 17
18) Treatment 18
19) Treatment 19
20) Treatment 20
21) Treatment 21
22) Treatment 22
23) Treatment 23
24) Treatment 24
25) Treatment 25
26) Treatment 26
27) Treatment 27
28) Treatment 28
29) Treatment 29
30) Treatment 30
31) Treatment 31

32) Treatment 32

16

f\iN’d U 3x7 (Insee2S,-2-1 x S6g1-5-B-2-BBBB#5#B)
@:Nﬁn 4x7 (Hibrix3S,-7-1 x S6gl-5-B-2-BBBB#54B)
AWTY 5x7 (Hibrix7S,-1-1 x S6g1-5-B-2-BBBB#5#B)

£

ANTY 6x7 (Hibrix10S,-3-1 x S6gl1-5-B-2-BBBB#5#B)

L

ANTY 1x8 (Ex1306 (W)S,-3-1 x BI#137S,-1-3-2#B-B)

EY

i

ANAN 2x8 (SK005S,-10-1 x BJ#1357S,-1-3-2#B-B)

«u

AN 3x8 (Insee2S,-2-1 x BI#1357S,-1-3-2#B-B)

Q¥

ANTY 4x8 (Hibrix3S,-7-1 x BJ#13578,-1-3-2#B-B)

M 5x8 (Hibrix7S,-1-1 x BJ#1357S,-1-3-24B-B)
fWEY 6x8 (Hibrix108,-3-1 x BJ#1357S,-1-3-2#B-B)
AN 1x9 (Ex1306 (W)S,-3-1 x No.40-7-1#1#B#B-B)

<«

AN 2x9 (SK005S,-10-1 x No.40-7-1#1#B#B-B)
Wl 3x9 (Insee2S,-2-1 x No.40-7-1#1#B#B-B)
War 4x9 (Hibrix3S,-7-1 x No.40-7-1#1#B#B-B)

WEd 5x9 (Hibrix7S,-1-1 x No.40-7-1#1#B#B-B)

9. 2. &D. &H. &

HE 6x9 (Hibrix10S,-3-1 x No.40-7-1#1#B#B-B)
oIl (Ex1306 (W)S,-3-1)
WS (SK005S,-10-1)
aUWUTI (Insee2S,-2-1)
oW (Hibrix3S,-7-1)
aeWugul (Hibrix7S,-1-1)
AuWUFI (Hibrix108,-3-1)
aWugWe (S6g1-5-B-2-BBBB#S#B)
aoWuEHe (BI#1357S,-1-3-24B-B)
WU (No.40-7-1#1#B#B-B)
601A (WugulSouiion)

Insee 2 (Wugl5ouiion)

Ex1306 (WuguSouiiion)

Hibrix3 (Wugn/Souiien)

KSSC610 (Wugnlseuiion)
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- o =
33) Treatment 33 Bicolor No.58 (Wugu/5uuiiien)
34) Treatment 34  Bicolor No.4058 (Wugn/3euiie)
35) Treatment 35 Wi 18 72 (RugnlSeuidion)

36) Treatment 36  Sugar 75 (ﬁuﬁxﬂ?ﬂmﬁﬂu)

mslgnuazmsquainm

THulasdosvina 1x4 was ldszezlgn 75x25 isuamas 15 nquaound lag

1gn treatment 8¢ 2 1197
MIAATNEN
@ o o w A as < Bl ¥ = s o a A
1. mstlestuimiadsiiy vdsvnlgnads udmivasmiidestumwaalsivion (aa
Ter)
1 :: o 1 Af 4 o
2. misldile aswsnaziimsldilosesniunouilgn gas 151515 9a3s1 50
¥ oy .
Alansusels afenany laledninaliog 21 Ju Iavldiogas 46-0-0 dasn
30 AlanSumels
L ¥ ¥
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M3 UNUATTY (master sheet ) FaNAADI IULHUNINAABIVY 6x6 double lattice 1D

UAUAIN TS ENAINADDS
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a w o :
nSvudsunanmuazkanandn Inannuiugnaaaodi) w.a.2549 gailaroru

Entry No. Treatment Rep 1 Rep II
1 Ex1306 (W) S,-3-1 x S6g1-5-B-2-BBBB#5#B 101 213
2 SK005S,-10-1 x S6g1-5-B-2-BBBB#5#B 102 225
3 Insee2S,-2-1 x S6gl-5-B-2-BBBB#5#B 103 219
4 Hibrix3S,-7-1 x S6g1-5-B-2-BBBB#5#B 104 207
5 Hibrix7S,-1-1 x S6g1-5-B-2-BBBB#5#B 105 231
6 Hibrix10S,-3-1 x S6g1-5-B-2-BBBB#5#B 106 201
7 Ex1306 (W)S,-3-1 x BJ#137S,-1-3-24B-B 107 214
8 SK005S,-10-1 x BJ#137S,-1-3-2#B-B 108 220
9 Insee2S,-2-1 x BJ#137S,-1-3-2#B-B 109 232
10 Hibrix3S,-7-1 x BI#1378,-1-3-2#B-B 110 226
11 Hibrix7S,-1-1 x BJ#137S,-1-3-24B-B 11 208
12 Hibrix10S,-3-1 x BJ#137S,-1-3-2#B-B 112 202
13 Ex1306 (W)S,-3-1 x No.40-7-1#1#B#B-B 113 203
14 SK005S,-10-1 x No.40-7-1#1#B#B-B 114 215
15 Insee2S,-2-1 x No.40-7-1#1#B#B-B 115 233
16 Hibrix3S,-7-1 x No.40-7-1#1#B#B-B 116 221
17 Hibrix7S,-1-1 x No.40-7-1#1#B#B-B 117 209
18 Hibrix10S,-3-1 x No.40-7-1#1#B#B-B 118 227
19 Ex1306 (W)S,-3-1(@10iu i) 119 210
20 SK005S,-10-1 (eowiugu) 120 222
21 Insee2S,-2-1 (ENeuTI) 121 204




35193 (AD)

Entry No. Treatment Rep ] Rep II
22 Hibrix3S,-7-1 (o) 122 228
23 Hibrix7S,-1-1 (@109 §u) 123 216
24 Hibrix108,-3-1 (@oWugui) 124 234
25 S6g1-5-B-2-BBBB#S#B (110WUN0) 125 217
26 BJ#1357S,-1-3-24B-B (aoufvie) 126 205
27 No.40-7-1#1#B#B-B (a0Wufno) 127 223
28 601A (check) 128 235
29 Insee 2 (check) 129 229
30 Ex1306 (check) 130 211
31 Hibrix3 (check) 131 236
32 KSSC610 (check) 132 212
33 Bicolor No.58 (check) 133 218
34 Bicolor No.4058 (check) 134 224
35 i T 72 (check) 135 206
36 Sugar 75 136 230

mstuiindeya

manaaodn 1

"’;'uﬂqn (Planting date)

AMundaussvesdund (1-5; 1 = 8oune ,5= 19159 ) (Seedling vigor)
91YMIDONABNYBUNAIAI 50% (TW) (50% Tasselling date)
1YN1TOBNABNVDUNAIAULY 50% (IW) (50% Silking date)
ANUGIAY (UAWAT) (Plant height, cm)

AMUGIAN (FUANAT) (Ear height, cm)

1NN IMIHauAe9 (Selfed ear)

19
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8. $uuilnfinaudues Avmsaaden’ (Select selfed ear)

9. azuuuindonul@en 10 #n (1-5; 1 = iaduawe 5 = aiindued )(Ear aspect)

MInaavan 2

%fuﬂgﬂ (Planting date)

2. ANUMAWIIVDIAUNAT (1-5 5 1 = DRULB |5 = TTER ) (Seedling vigor)
3. mqmﬁaﬂﬂﬂaﬂmmmﬁsﬁaé 50% (M) (Day to 50% tasselling)
4. 9IYMIVONADNVOUNATANIY 50% (1) (Day to 50% silking)
5. AWFIAY (WWUANAT) (Plant height, om)
6. AIWGIAN (UALIAT) (Ear height, cm)
7 i‘imau'ﬂﬂﬁ'ﬁmws WA (Total crossed ear)
8. $auilnfinaudhy fivamsaden’ld (Select crossed ear)
9. azuuuinlenlaen 10 An (1-5;1= Wiaainaye .5 = asineued )(Ear aspect)
10, thminmEafinaudn (Seed weight)
11, 0wgiftuifion (Harvesting day)
M3Naaedii 3
™ ﬁ'u‘?iﬂgn (Planting date)
2. ANNUATIUDIAUNAT (1-5 5 1 = B8O ,5 = UFANTI ) (Seedling vigor)
3. $nuamdurianualunsiozialasges (No. of plant/ plot)
4. AMUYIAY (FUAWAT) (Plant height, cm)
5. AWgeHn (uAmAT) (Ear height, cm)
6. DWYMIPBNABNYBUNATAIY 50% () (Day to 50% tasselling)
s mqmﬁaﬂﬂﬂanmmmasﬁmﬁﬁ 50% (1) (Day to 50% silking)
8. fﬁm‘;uﬁ'uﬁaﬁmfd;m?iﬂuﬂméaa (No. of harvested plants)
0. AZIULANULTIE WeIRNABURYY (Plant aspect)
10. $runladuisaneunaten (No. of harvested ears)
11, dhnsininitanuadewastes (Rlan3) (Green weight / plot)
7.3 smininaanayden 10 Hn (RTans) (10 Green car weight)

13,

9
ntinilndenulden 10 Hn (Rlansy) (10 Yellow ear weight)
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14, azuuuilndenalden 10 Hn (1-5 5 1 = Tiasiuawe .5 = audued )(Ear aspect)
15. $7MHNUINITIY (Standard of ears)

16. 1§1ﬁﬁﬂnﬂij’mij‘lu (A Tan3u) (Standard of weight ears)

17. 120 12114115311 (Total of unstandard ears)

18, vhminda 1 18msg1u (Rlansu) (Unstandard of weight ears)
19. ANUTINN (FUALNAT) (Ear length)

20. ANUAN9HAN (vuAIAT) (Bar diamet)

21. ANUATIIFT (FUANAT) (Cob diamet)

22. S0 9Hn (No. of kernel row)

23. 1lesIFUARNUNIMU (% Brix)

24, SRR (Day to harvest)

35, wanaadnaldende’ls @lan3u) (Green yield)

26. wananinilenldendels @1ansu) (Yellow yield)
o d
MmIAAsIzHvea

= ¢ 4r e o |
1. Snnzvanumlslsnduwumsnaseswwuduiasaniis (double lattice design) 1o

nSpuisunananuasguN MY IgNNaIIAL (§3N0, 2526)

a d e
M3 4 MIirnszuaullsdsauuuy double lattice

Source df MS
Replications E-l=1
Treatments (unadj.) K-1
Block within (adj.) 2(k-1) E,
Intrablock (Error) (k-])2 E,
Total 2K*-1

v v
Taef =3 1UUH

k = 1IUIUTINARDILADSADA



a d u v a el o 2 ey a d
2. ﬂ'l‘i'Jlﬂ‘513H‘Ilﬂiql‘i;lﬂ’lﬂi‘ll‘ﬁuﬂiﬂﬂ‘i’)!lﬂ')lﬂﬂ‘i‘n‘wWﬂ]‘lluﬂ'liﬂ‘.ﬁﬂ'l‘i’alﬂ’i'l31‘“!1]'1]

Line X Tester Analysis (Singh, 1979)

22

d
2.1 maamnznanumlsdsu

Correction Factor = (%ﬂiﬂgﬁ‘lﬁﬁﬁijﬂ) ;
$SuimuavesFana
Replication S.S. = (Nammmuﬁa:‘%) ’ -CE

Sudoya

Treatment S.S. = (HATIVVDIULADS Genotype) * aOF.
§1mud

Total S.S. = Genotype (nl)2 * (nz)2 5.+ () SECE

Error S.S. = Total S.S. - Replication S.S. - Treatment S.S.

2.2 Further Partitioning of Treatment S.S.

v
Treatment S.S. = HATIWYRI C, + WATMWVBI P’ - C.F. (1lanua)

Ed
UL

= Wusduna vognauii i x jth

P, =dlumdusaveanii”
r = UGN
¥y
Cross C.F. = (WO INNINUAYDY cross)

¥
914U Cross x VT1HIUE

v
Parent C.F. = (HAFIWNINUAVDA parent)

v
11U Parent x DIUIUG

Cross S.S. = HRIWYDN C', - C.F. (cross)

$1uu
Parent S.S. = HA3IWYBIP’, - C.F. (parent)
WU
S.S.( parent U@ cross) = Treatment S.S. - Cross S.S. - Parent S.S
d.f. = (31U n-1)~(3 14U cross-1)—~(I11IU parent -1)

=1
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2.3 Line X Tester Analysis

Line S.S.

Tester S.S.

Line X Tester S.S.

2.4 M3 GCA

- Line

- Tester

gca (tester) =

1
t

I

NUIWHE : HOII g

2.5 N5 SCA

T

HUGINE - HATIUVD 5

w & w
(Nai')ll‘ilﬂﬁﬁ1ﬂwu§lmﬁ$fT']f.!W‘LIﬁ) - C.F. (cross)

v
FIUIUF x TIUIU tester

(HA3IUVDA tester AAZA2) ° - C.F. (cross)

¥
PIUIUGT x DIUIY line

=8.S.Cross — S.S. Line — S.S.Tester

=g 05 a3l
tr It
e
tr Itr
— VeI INUT

Q

= IUIUVD Tester
v
= 31U

=l

- X X K v X
r tr Ir Itr

= fluadunquesuaazgre

~ WasMVRImERUTuAaz T

= HATINVDY Tester UADTAD

= Nasmﬁy'wummmﬂﬁuﬁuax Tester

= 914U Tester

- Swaumoiug

- $udn

=0
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2.6 A Standard Error

Standard Error GCA 994 Line = (MS/rx t)“2
Standard Error GCA 904Tester =S rx1D "
Standard Error SCA = (MS/n)'"”
Standard Error (g, —gj) line = (2MS/rx t)”z
Standard Error (g, —gj) Tester = (2MS /rx 1)”2
Standard Error ( SU -S) = (2MSe/r)m1

2.7 Genetic Components

Cov H.S. (Line) = M;-M,,
rx1
Cov H.S. (Tester) =M,-M,,
S
CovHS. (Aunde) = 1 El -DM,) + (T-1)(M,) - M,,]
1211 12
Cov F.S. = (M-M)+M,- M)+(M,, - Me) +(6,CovH.S.-r(l+t))Cov H.S.
£X.1 txr
o', -CovHS. = [IF
4
o’ =M, - Me
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2.8 M Population Contribution

Contribution U84 Line = S.S. (1) x 100
S.S. (cross)

Contribution U84 Tester = S.S. () x 100
S.S. (cross)

S.S. (Ixt) x100

Contribution Y94 Line x Tester

S.S. (cross)
PauEzaMNINMINeas
Al SuANIUMS PoU  IWHIUY 2547
k1
=3 ar o
duge @ou  QUAMUE 2550
y ) ¢ aw a = = 1 =
anIun MfuasoasWaINIsHAs MATNY 15 AMIHAANTTUNITINEAT

P TIneaoun1d a.rueIns 8. duUNIY 9. 1B 1N



uni 4

a d

HANIINAADINASIVTIIM

o o A = = ar ad
msadrauidn TnannugarauRnInnuudItiusiun (sh) Taeds
Y o 3 1 A.I ar 3 (=1 a d aae
Testcross IémstlgndnInanuseiiiosiu 3 gaign Aauall 2547 - 2550 fivhsuavouas

Fannmsuaa Madriels AucHaanISUMSINEAT IN1INOEoIN 1Y

A A v s ;J a
manaaesn 11 2547 g@anuelu MsHanAWBIFIN 2 (S,)
o a d & v s @ A o 3 o o
TahenoAuga THONNUNRIUMITHANADIFIN 1 TIUIU 55 A18WUT 31

' v w U { =1 (] v
Ygnuuilndenad (S, plant) wud TdnvmzAmbeazsuuunnuudssvesdundingssning

2-3 pzuuy fmnmnlsysauniiiy 0.12 dnvazeiyiusenaenindsaad 50% laumasey

¥

52 49 - 55 3u Teaulsys iy 6.53 dnuazeryiuoen’ny s0% daundved
sy419 49 - 56 S Peamnunlss iy 6.01 dnpazanugaduiisunisegizning
129.28 - 183.20 wAas Hamawulsysauniiu 42022 dnvaganugaiinisuniey
5241919 58.50 — 108.21 iy uAmAs 1AM 1100 51/53UMIA D 384.65 AnBUSASUHUAIY
aiinauevesHnogiznang 1.64 - 2.30 Azuuy TAANus Uiy 0.06 :INMsMARDY
i 1 18nfimaudieatai 2 (8,) Mnudaz moiugsaw 238 fin uAsmdentinfinanuagiiaen
uug Ex1306 (W) S,, SK005S,, Insee2S,, Hibrix3S,, Hibrix7$, 40g Hibrix108, 1331m3u 37,
27,12, 21, 6 uag 22 fn Mgy saanua 125 meRug snnzmzndauoniuilnde

w o a o A { o qr B
apa 520 lA oL TReaudAD T 2 (S, Arumsfa@on 125 MoRUE (1519 5)
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A o A

¥ 1 @ o9 w @ o a o
AT S ANRDUDNHUS NN hl'isuadmﬂwu‘qﬁnﬂwﬂmmm’mmmw*}ﬁ 1 (Sl) 55 TINUTE

1 ¥
fhwnihmsmswey dueaniai 2 () 1 2547 gaAur

Entry Pedigree Lines Origin Vigor Day to 50% Height (cm) Ear Total Select
No. MJU.2004D 1-5 Tasselling  Silking  Plant Ear Aspect  Selfed-S,  Selfed-S,
1 Exi3o6(w) 18 s.-seif 8 487 523 1508 788 1.9 65 3
2 SK005 % S, - Self 28 49.1 492 1442 - 585 17 70 27
3 Insee2 “ 5, - Self 54.3 556 1293 718 16 20 12
4 Hibrix 3 9 S, - Self 23 54.7 55.9 159.4 86.9 1.8 30 21
5 Hibrix 7 . S, - Self 3.0 53.0 53.0 183.2 106.6 2.0 14 6
6 Hibrix 10 < S, - Self 2.7 52.2 53.4 179.1 108.2 23 39 22
Mean 2.67 51.99 53.22 157.68  85.14 1.88 40 21
SD 0.35 2.55 2.45 20.72 19.61 0.25
Variance 0.12 6.53 6,01 429.22  384.65 0.06 -
C.V. (%) 12.96 491 4.61 13.14 23.03 13.09 = =

: . i
manaoedn 2 1 2547 gglamedu maafieiugdnlnannugonauaeinIug

v 4 o ad

AIBEUB TR (sh,) 1A8AT Testcross

= o v d = o
1nn1Ineaesdi 1 1ddaidenaieRuidnTnanauiiniunisnaudies
& o o i o o L o o

d12A59(S,) S 6 moiug WumeRuful vnauiuaeRugienioaoiug

NATOU 3 AERUT

aeWugIni

1) Ex1306 (W) S,-3-1 2) SK005S,-10-1 3) Insee2S,-2-1

4) Hibrix38,-7-1 5) Hibrix7S,-1-1 6) Hibrix10S,-3-1

meiuge

7) S6g1-5-B-2-BBBB#5#B  8) BJ#1375,-1-3-24B-B 9) No.40-7-1#1#B#B-B

o =] 2 w o U2 9 ar
duuaaunlgniienauiuguuy Testeross 1oz ladnudoyadnymznia
r o 4 @ & a ) a
MIINYATVDINOWUEI 1 TNANIUNHENANDIFIN 2 (S,) AFAIABNUINANITNARDIN 1
WU SR AULANVLTIUSIVOIAUNAIWAITZHIN 2.5 — 3.5 AzUUY daundomniny 3.17
= 1w v daa (- o o ' ] A

Az TAlsU U 0.19 @eWuENNA Y BIAUNNTINNAUREGY (3.17
AZUUY) AD @1OWUE Ex1306 (W)  S,-3-1, Hibrix7S,-1-1, Hibrix108,-3-1,  S6g1-5-B-2-

]

BBBB#5#B 1122 No.40-7-1#1#B#B-B 1111 3.5 AZUUY an¥MLBIYIUDDNADNIATTAIN
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50% Bgs5z¥i 119 66 -74 Tu UAunaewiiny 70.22 Ju ianuuilslsu 5.69 anyuzeigivesn
ADNINAIAATY 50% UA1TZHIN 66 — 77 U DANRMINY 71.44 Ty Hanuuilsilsiumay
ar 9 A 1 a A = P o
12.28  AnHUIANUGIAUTAITTNIN 122.2 - 208.3 1BUANAT UAURDUNIAY 174.7
uduas Sanunlsdsaumiiny 911.52 dnvazanugalniiA1send1e 52.5 - 110.8
EFUAAS DANRTUINY 87.79 ruamas 1auls1ls 1Ay 596.99 Lag anYUSAZIUY
AN ANNANOVDIANTATITEH I 2.0 — 3.0 ASUUY UANRAULNIND 2.72 AZUUY UAIU
[ @ S =1 1 o o A
usdlsvinny 0.19 wazmwnugnazuuugIgaiioy 6 WHE AD Ex1306 (W) S,-3-1,
SK005S,-10-1, Insee2S,-2-1, Hibrix7S,-1-1, S6g1-5-B-2-BBBB#5#B a2 No.40-7-1#1#B#B-B
MIAY 3 AZUUY (1519 6)9INNMSHENLLY Testcross 1UN15NAABIN 2 1AgnwHaw Testeross F,

U 18 QNHTTY (1519 7)

M58 6 AnnasdnBurMeiy lsvesmeiuii Tnanau 9 meRug Akunsway

A21049 2 A3 (S, plant) T 2547 gglaturu

Plot Pedigree Origin Vigor Day to 50% Height (cm) Ear
No. (planting 21/11/2004) Tasselling  Silking Plant Ear Aspect
3 Ex1306 (W) S,-3-1 MJU2004ER133-1 3.5 66 66 1222 61.0 3.0
56  SK005S,-10-1 MIU2004ER 1 58-1 3.0 69 68 141.8 52.5 3.0
66  Insee2S,-2-1 MJU2004ER162-1 3.0 71 69 185.8 106.0 3.0
92  Hibrix3S,-7-1 MJU2004ER177-1 2.5 74 71 196.3 110.8 2.5
98  Hibrix78,-1-1 MJIU2004ER180-1 35 72 75 175.0 922 3.0
112 Hibrix10S,-3-1 MIJU2004ER183-1 3.5 72 73 208.3 95.0 2.0
126  Sé6gl-5-B-2-BBBB#5#B MJU2003LR10#B 35 70 72 198.9 106.3 3.0
127  BJ#137S,-1-3-2#B-B MJU2003LR24-B 25 70 73 196.3 110.5 2.0
128  No.40-7-1#1#B#B-B MIU2003LR53#B 35 68 70 148.5 55.8 3.0
Mean 3k7 70.22 71.44 174.78 87.79 2.72
SD 0.43 2.39 3.50 30.19 24.43 0.44
Variance 0.19 5.69 12.28 911.52  596.99 0.19

C.V. (%) 13.67 3.40 4.90 1723 27.83 16.20
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o o 4 ° ' : o o
A3 7 wuq%’niwaw31uqﬂwﬂm€1mﬁnmu 18 ﬂﬂﬁll ﬁiﬁﬂ?ﬂﬂ'\ﬁNﬂﬂquLmU Testcross

umInodousd 13 3 2547 gilaneodu

Total  Selected  Seed
Entry No. Treatment Cross Cross color
1 Ex1306 (W) S,-3-1 x S6g1-5-B-2-BBBB#5#B 3 Z Bi
2 SK0058,-10-1 x S6g1-5-B-2-BBBB#5#B 3 3 h's
3 Insee2S,-2-1 x S6gl-5-B-2-BBBB#5#B 3 3 ¥
4 Hibrix3S,-7-1 x S6g1-5-B-2-BBBB#5#B 3 3 i
5 Hibrix7S,-1-1 x S6gl-5-B-2-BBBB#5#B ik 3 o1
6 Hibrix10S,-3-1 x S6g1-5-B-2-BBBB#5#B 3 3 Y
7 Ex1306 (W)S,-3-1 x BJ#1357S,-1-3-2#B-B 2 2 Bi
8 SK005S,-10-1 x BJ#1357 S,-1-3-2#B-B 2 2 X
9 Insee2S,-2-1 x BJ#1357S,-1-3-2#B-B 2 2 ¥
10 Hibrix3S,-7-1 x BJ#1357S,-1-3-2#B-B 2 2 b
11 Hibrix7S,-1-1 x BJ#1357S,-1-3-2#B-B 2 2 i
12 Hibrix10S,-3-1 x BJ#1357S,-1-3-2#B-B 2 2 44
13 Ex1306 (W)S,-3-1 x No.40-7-1#1#B#B-B 3 3 Bi
14 SK005S,-10-1 x No.40-7-1#1#B#B-B 3 3 Y
15 Insee2S,-2-1 x No.40-7-1#1#B#B-B 3 3 s
16 Hibrix3S,-7-1 x No.40-7-1#1#B#B-B 3 3 Y
17 Hibrix7S,-1-1 x No.40-7-1#1#B#B-B 3 3 ¥
18 Hibrix10S,-3-1 x No.40-7-1#1#B#B-B 3 3 X
Mean 2.67 2.67

Y = Yellow, Bi = Bicolor
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manaaesh3 1 2549 ggilaredy msSeufovquaimuazkandadialnannuiug
ﬂi l:'; v = o o - L
annaaeInnugudwiusTunm (sh,) Ugn ot uasnaaes madviyls

=Y s £
HHINS LAY

o 3.
ATTULYIULIIVBDIAUNA

HAN1SNAABINLILANUIANANAUMSTDA (P<0.01) (11519WWIN 1) 1ag
Wuih 36: Sugar 75 (RugnlSuniiouuasgn) Srzunuaumiwssvesdundigeiiaa
Wt 4.0 Azt a9 TITauARAR N EARURUERUER 9: (Insee2S,2-1 x BI#137S,-
1-3-2#B-B) F,, ﬁ’uﬁ'ﬁslznibﬁﬁ (uglsouiion), ﬁufﬁ 3: (Insee2S,-2-1 x S6gl-5-B-2-
BBBB#5#B) F,, WUl 10: (Hibrix3S,-7-1 x BI#137S,1-3-24B-B) F,, WuRT 29: Insee 2 (WuT
wi3ouifion), Wugi 7: (Ex1306(W)S,-3-1 x BI#137S:-1-3-24B-B)F,, Wuf#l 34: Bicolor
No.4058 (WugifSunifivn), Wugfl 14: (SK005S,-10-1 x No.40-7-1#1#B#B-B) F,, Wi 28:
601A (FugulSeuiion) oz WURT 4: (Hibrix3S,-7-1 x S6g1-5-B-9-BBBB#S#B) F, {azuuu
AU T VDI UNAUNIRY 3.8, 3.8, 3.5, 3.5, 3.5, 3.5, 3.5, 3.5, 3.5 LA 3.5 ATHUYU MUMAL

(11519 8)

o 9wl = v V
%’}H']Uﬂﬂ!ﬂﬁiﬂﬂ?ﬂﬂ!iﬂﬁ\?ﬂﬂﬂ

Qr

1 i @ o (] o ' ' o
ninnamInaaes ldgunerdudiedieduou 15 du denasdesveamiug

o

ar - o ' o
TawdadenAunauys ungavoAas g

L}

unasulasdos

Han1INAanInua1 S1uuindeulasdesiinnuuanaiaiun1eaaa
(P<0.01) (MI5NHUIN 2) Tﬂuﬁuﬁ’ﬁuﬁﬁ 16: (Hibrix3S,-7-1 x No.40-7-1#1#B#B-B) F, i
Sruniindeuastonidy 24.50 fn sesasuifie cewuRIRLTR 20: SK005S,-10-1 uas

o =i = o L] ] P .é
WURN 8: (SK005S,-10-1 x BI#137S,-1-3-24B-B) F, #iinuuilndeuasdesmi 19.50 An a4

"
=

" o = o o o " i 1o
INNNUGA 36: Sugar 75 (iugufSouievinasgiv) nidudndomlasdesniny 15.0

Hn (311519 8)
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ar o Y o < L2
o iuvonaenNasig 50 tlediruda
¥ [ ar < 3 @ ' o
HANINATDINTIN ﬂ’]q’)uﬂﬂﬂﬂﬂﬂlﬂﬁﬁﬁﬁé 50 lﬂﬂil“ﬁuﬂ ﬁﬂ'ﬂﬂuﬂﬂﬁ'mﬂu
an [ Y a 3 d < g
NEE0A (P<0.01) (MIT1HHUIN 3) IHIINVAYIIDIYIUDDNADNINTIAIN 50 lﬂﬂil“ﬂumﬂ 3
%39
(] ¥

o4t as - 1

o r as as v a e
WugiiioigTuoonaeninasddfdu fie 4901 50 - 56 Tu Tdud Wugh 36:

9

Bicolor No.58 (Wufinl3uuiiiow), Wugh 34: Bicolor No.4058 (Wufulsouiiion), Wugh 35:

w18 72 (ugnlSomiten), Wugi 13: (Ex1306(W)S2-3-1 x No.40-7-1#1#B#B-B) F,,
Wufi 30: Ex 1306 (uguSowifion) uaz WURH 7: (Ex1306(W)S,-3-1 x BI#1375,-1-3-2#B-B)
F, iioguoonasninasaaginifi 50.00, 50.50, 50.50, 55.50, 56.504a% 56.50 TumudIay

g ey iusenaeninasifihuna fegeey 57 - 62 Ju ldun Wi
14: (SK005S,-10-1 x No.40-7-1#1#B#B-B) F,, W 8: (SK005S,-10-1 x BI#137S,-1-3-2#-B-
B) F,, ﬁuﬁﬁ 36: Sugar 75 (HuguiSoufisuuasgiv) uag ﬁuﬁfﬁ 12: (Hibrix108,-3-1 x
BI#137S,-1-3-2#-B-B) F, No1yiuesnasnindsadiniiiy 57.00, 58.50, 60.00 iz 62.00 iu
MUAAY

Wuf ey usenaominasiafo1d Aegasery 63 - 69 Fu TAun couful
WUTR 19: Ex1306(W)S,-3-1, WHfH 11: (Hibrix7S,-1-1 x BI#137S,-1-3-24-B-B) F,, doffuf
waiWn 7 23: Hibrix7S,-1-1, WUffl 17: (Hibrix3S,-7-1 x No.40-7-1#1#B#B-B) F, uaz Wi
10: (Hibrix3S,-7-1 * BJ#137S,-1-3-2#-B-B) F, oy iuvenaeninasAIRIIN 63.00, 64.00,

66.50, 68.00 L1A% 68.50 I AWAIAL (A1519 8)

o1y iuoon lny 50 weofidud

nansnaaeany1 orgiusenTny 50 WesiFuaiinnuuandiuNIaaa
(P<0.01) (A39HLIN 4) annsodagasergiuoon Tuu 50 wesidua 14 3 919

ﬁuﬁﬁﬁmqmmaﬂ"lwuﬁy'u Av%2901g 49-56 Ju 1RUARUTA 34: Bicolor
No.4058 (WugiSouiiion), Wugi 3smuu 13 72 (lufulSouidion), Wug#i 33:Bicolor
No.58 (uf/Suuiiion), #Wufil 14: (SK005S,10-1 x No.40-7-1#1#B#B-B) F, az Wuii 13:
(Ex1306(W)S,31 x No.40-7-1#1#B#B-B) F, fienyiuseninu 50 nlodidudiini 49.00,
50.50, 52.00, 55.00 LAY 55.00 TU AWAIAY

Wugitegiuesn Tvuhunmafioneery 57-63 Ju |Runugi 30: Ex1306

o o = @ P v = o da
(WugulSouinow), Wuih 36: Sugar 75 (WuglSumounTgIu), WHgN 8: (SK005S,-10-1 x
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4

BI#137S,-1-3-24B-B) F,, Wuf 3: (Insee2S,2-1 x S6gl-5-B-2-BBBB#5#B) F,, iazmuyiug

WOWURT 27: No.40-7-1#1#B#B-B fio1gTueenlnu 50 wesiiud iy 59.50, 60.00, 60.50,

o

61.00 1AL 63.00 IUMUAAU

WuiiiiengTueen lnuen Ao 12901y 64-71 Fu 1EurAwufi 31: Hibrixa
(RuFSouifion), seiugnowusi 25: S6g1-5-B-2-BBBBA#SHB, WuFi 12: (Hibrix108,3-1
x BJ#137S,-1-3-24B-B) F,, WuRR 11: (Hibrix7S,-1-1 x BJ#137S,-1-3-2#B-B) F,, ﬁuﬁﬁ 16:
(Hibrix3S,7-1 x No.40-7-1#1#B#B-B) F,, Wufifi 10: (Hibix35,-7-1 x BJ#137S,-1-3-24B-B) F,
uasmﬂﬁuﬁuﬁﬁuﬁ 23: Hibrix3S,-7-1 fio1giueen lmuinny 63.50, 63.50, 65.00, 66.00,

68.50, 70.00 148 71.00 IAIWAIAY (A5 8)

AWGIAY (URALAS)

HAMINARDINUT ANUgIANTAIUIANA1IAUNEHA (P<0.01) (A1919
wuan 5) TAUWUER 10: (Hibrix3S,7-1 x BI#137S,-1-3-24B-B) F,, Tanugsdumnniiganiniy
242.0 isuAnas FaliuandesuiufilSoufoninass uWuEA 36: Sugar 75 (240.0
uBIAs)  39999A0 WUEA 11: (Hibrix7S,-0-1 x BI#137S-1-3-2#B-B) F, Wil 9:
(Insee2S,2-1 x BI#137S,-1-3-24B-B) F, uag Wuih 8: (SK005S,-102 x BI#137S,-1-3-2) F,
MY 233.0, 232.0 1A 226.0 IFUAINAT MVAAL Falifinuuandresfumeadanuiuga

36: Sugar 75 (MU FAISomMoDMINTFIM) (A1579 8)

AU (YUAAT)
WANINARBINYI ANVTIHNTANVUANAINUNITDA (P<0.01) (A1519

1IN 6) TAUWURH 10: (Hibrix3S,-7-1 x BI#137S,-1-3-24B-B) F, fanugeflnuniiganiiy
138.0 IHUAWAT T0IANNAD WUFT 29: Insee 2 (RufilSouifion), Wugi o: (nsee2s, 2-1 x
BI#137S,1-3-2¢B-B) F,, WU 16: (Hibrix3S,-7-1 x No40-7-1#1#B#B-B) F, 1az Wugh 28:
610A (WugnlSouifiow) 1A 134.0,126.0, 125.0 Hag 125.0 1UANAS AN Fafinnw

1 anw o dd v d 1w a
HANAIINIIADANURUEN 36: Sugar 75 (MHITouoUINATTIN) NIAD93.9 1BUAAS

(MINY)
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o o o =
VIUIHDYIUNUINYT
' ° a =] { ' o aa
HAaN1TNAasINYI ﬁnu’mmqaummﬁ U’)ﬁﬂ’)'lljllﬂﬂﬂ'lﬂﬂuﬂ'lﬂﬁﬂﬂ

£ ¥ 4 = i
(P<0.01) (M319WUIN 7) cmmmsmmaa1qmsmmﬂm"1€f 3 499 Ap

a

@

[ ¥ v
p1gmaifuAadu 75-81 Ju Aesugi 34: Bicolor  No.4058 (w1

w  dd o w  da ] r
w3euifion), Wi 33: Bicolor No.58 (WugnfSuuiiion) naz Wugi 35: v 18 72 (g

Wvuiion) S vy uiuifes 75.0,75.0 uaz 76.0 u iy

prgmsiALuna1e 82-88 T 1RuARUR14: (SK0058,-10-1 x No.40-7-
1#14B-B) F,, WU 30: Ex1306 (MugiSoufion), #ugii 8: (SK005S,-10-1 x BI#1378,-1-3-
24B-B) F, ag Wuih 31: Hibrix3 (ugiSouiiion) f$ et fufuieniiy 82.0, 85.0,
85.0 18T 88.0 T MUAIAY

DWMIAVINGI1) 89-95 Tu TAUANUET 12: (Hibrix10S,-3-1 x BI#137541-
d

3-24B-B) F,, Wuii 11: (Hibrix7S,-1-1xBJ#137S,-1-3-24B-B) F,, Wuf# 36: Sugar 75 (uf
Wieuifleuanasgin), Wugi 10: (Hibrix3S,-7-1xBJ#137S,-1-3-24B-B) F, uaz Wugi 16:
(Hibrix3S,-7-1xNo.40-7-1# 1#B#B-B) F, Teghuiuifoamiiny 89.0, 89.0, 89.0, 92.0 uaz 92.0

UM (1135149 8)

sl d ludin

wansnaasanyd S1uauindifiluidinfianuuandisfunisada
(P<0.01) (M3519muIN 8) Taewugi 33: Bicolor No 58 (WuglSvuiion) nirfy 12.0 An
UARASFURUET 35: M1 13 72, Wuf7l 8: (SK00SS,-10-1 x BI#137S,-1-3-24B-B) F, ag
aeRuFIIRUET 20: SK005S,-10-1 1AL 6.5, 3.5 uay 2.5 n dauRuiR 34: Bicolor
No.4058 (Wugnl3ouiion) vy 1.5 #n hifinuuanmiensadan1aiugi 36: Sugar 75

oufulSouifiouanasgin) vy 0.0 Hn (M5138)

§nuanilniidi)deniuilnladada

nnnsnanewud $wauiniiiinldenuiln liiagaiiauuandreiuma
a7 (P<0.01) (M35198U2n 9) TauiWugT 14: (SK005S,-10-1 x No.40-7-1#1#B#B-B) F, i
Snilniiiideniuiinludiga wnfigasihiy 9.0 fin hiuandafumeiuguiiigi 20
SK005S,-10-1, Wi 36: Sugar 75 (ufiSoufiousas g, Wugi 13: (Ex1306(W)S,3-1 x
No.40-7-1#1#B#B-B) F, 1a% Wuif 34: Bicolor No.4058 (Wufnl3uuifien) my 6.0, 6.0, 6.0
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uaz 4.5 {n aUWUEN 8: (SK005S,-10-1 x BI#137S,-1-3-2#B-B) F,, Wui# 11: (Hibrix7S,-1-1
x BI#137S-1-3-2#B-B) F,, WHRH 10: (Hibrix3S,-7-1 x BI#137S,-1-3-2#B-B) F, wag Wuih 16:
(HIbrix3S,-7-1 x No.40-7-1#1#B#B-B) F, 11111 0.5 ,0.0, 0.0 1z 0.0 Andianuuand1aneada

AURUER 36: Sugar 75 (MugnlSouifionuasgin) (@135198)

minilnaananldon (15 Hnaouaseon)

WNANIINARBIND I Soumzinaanldon (15 Hnaoudasdes) Inay
UANASAUMIEdA (P<0.01) (A1519WU3N 10) TAoWuTH 16: (Hibrix3S,-7-1 x No.40-7-
1#1#B#B-B) F, Whimiininaanaden 8.0 Alandu Lifinuuanmetumeadasuiugi
36: Sugar 75 (MURWSoufiouuasgm), ﬁuﬁ'ﬁ 11: (Hibrix7S,-1-1 x BJ#137S,-1-3-2#B-B) F,
ﬁuﬁ’ﬁ 8: (SK005S,-10-1 x BJ#137S,-1-3-2#B-B) F, L4a2 ﬁuﬁ:ﬁ 10: (Hibrix3S,-7-1 x BJ#137S,-

1-3-2#B-B) F, 111 7.9, 7.7, 7.5 1a7.0 A 1aniy mudIAy (1319 8)

sihmsinfinanlenilden (15 Hn dewlastien)

Han1snAaoInydl anyazinaatenlfen (15 Andeuilasdes) Hanw
uanAaRuMeEan (P<0.01) (1319kuan 1) Taeiuid 36: Sugar 75 (WufnlSousdioy
WATFIN) Ihmininaadenudeniiiiy 5.0 Alansu da luflanuuanarafuniaadany
WURT 16:  (Hibrix3S,77-1 x No.40-7-141#B#B-B) F,, WUET 8: (SK005S,-10-1 x BI#137S,-1-
3-24B-B) F,, ﬁ’uﬁ'ﬁ 11: (Hibrix7S,-1-1 x BJ#137S,-1-3-24B-B) F,, ﬁ’uﬁ:ﬁ 7: (Ex1306(W)S,-3-1
x BI#137S,-1-3-24B-B) F,, WuR# 14: (SK005S,-10-1 x No.40-7-1#1#B#B-B) F, a Wi 12:
(Hibrix10S,-3-1 x BJ#137S,1-3-24B-B) F, 1M1V 4.9,4.7,4.5,4.1, 4.1 az 3.8 nlaniu

MUY (M1519 8)

o = Y
S lduesgu

namsnaaanuN anvasiivauini ldunasse lilanuuanaesiunig

(=]

aa 8 = o v © da
add (P>0.05) (1319970 12) Tavliaumdevessruauini lauiasg iy 8.44 fn Wugh
11: (Hibrix7S,-1-1 x BJ#137S,-1-3-2#B-B) F, fismauiinin ldmnasgruunniiganiiiv 16.0
#n daiugnis i ldnasguniooiiga fie meiugweRugi 26: BI#137S,1-3-24B-

[ P~ I ) P v [~ o
B i 0.0 Hndiaduilse @nsanuulssumiiu 52.75 weosidua »13519 8)
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’ ;
whwmindny lduasgu

HANINATDINU 5ﬂymz'ﬁyﬁwﬁﬂ’ﬁﬂﬁ‘lé’l’mﬂ'sgmﬁmmsmﬂsahaﬁ’ummﬁﬁ
(<0.01) (5199130 13) TAeWuEH 36: Sugar 75 (FugiSsuiioumasgin) Wimiiniing
1Awasgrumingaminy 4.70 ilansy Felifanuuandrefunisadasuiugi 1;
(Hibrix7S,-1-1 x BI#137S,-1-3-24B-B) F,, Wujiii 8: (SK005S,-10-1xBJ#137S,-1-3-24B-B) F,,
WU 3: (Insee2S,-2-1 x S6gl-5-B-2-BBBB#5#B) F,, WUTT 6: (Hibrix10S,-3-1 x S6g1-5-B-2-
BBBB#5B) F,, v‘i“mj?i 10: (Hibrix3S,-7-1 x BJ#137S,-1-3-24B-B) F, llag ﬁ’uﬁﬁ 16: (Hibrix3S,-
7-1 x No.40-7-1#1#B#B-B) F, 1M1 4.40, 3.90, 3.60, 2.80, 2.60 tag 2.00 Al laniumuday

(11319 8)

Swauilnii i lduns g
HansnaaeanuN dnyazdwaudni hilauiasgu lulianuuanaedy
MIada (P=0.01) (35199130 14) Taglinundvvesswauilai luldumasgrumin 7.54 in
o e e Ay, = o UL P T
WUR# 16: (Hibrix3S,-7-1 x No.40-7-1#1#B#B-B) F, iifmauilni lilduiasgmgeiigaminy
s o at

16.50 Hln dauWug N 30: Ex1306  (MuffSouiion) Gdmauilni lildunasguniesiga

L]

i 0.50 fln adauszansanulsUsoumiiny 54.35 wlesidug (»1519 8)

shmifin? i Tdnasg

HANITNATDINY N ﬁﬂum51€1wﬁ'ﬂﬂﬂﬁ'lﬁ"lﬁ'mﬂsgm“hiﬁmwmmwhaﬁ'u
NNADA (P>0.01) (AT KU 15) Tﬂﬂﬁﬁhﬂ"éﬂ%qgmﬁﬂﬂﬂﬁ"lﬁ"lé’mmgmxmf"f‘u 1.34
Alansy Wufdi 28: 610A (WufnSonimon) fafinnd 1 18 ums g ugefiqaniiiu 2.90
ATan3u dausuii 11: (Hibrix7S,1-1 x BI#137S,-1-3-24B-B) F,, uag Wugh 30: Ex1306
tufuSouiion) Suhmindlnd i 1dunasgndosiiqa whdy 0.10 flansu Smdualszdnd

anuualsUsaumny 65.32 ey (11519 8)

AzuuuEn
wamsnaasdnud ansmeazuuuin lilianuuanaienunisana (P>0.01)

1 a L o P w o
@15190UI0 16) Tavliaunasvesnzuuulnming 2.67 azuuu wuﬁ“n 30: Ex1306  (WU7g

wSvuifiow) wazWugi 33: Bicolor No.58 (WufifSeuiiiow) Tasuuuingefigamfiy 4.00
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Azuuy dauaeRugioR Ui 27: No.40-7-1#1#B#B-B  inzunuilniesiigaminy 1.50

o o ey " ¢ d o
azuuy Idulszansanuulsdsiuminy 79.84 1lesimua (1319 8)

ANVBIN

HANINARBINDI anEUZANNEIHNTANBLANAIAUNIIAda (P <0.01)
Taowuiii 30: Ex1306  (WufifSoufion) fanueilnnafigamiify 19.30 wufmas
smmmﬁaﬁuﬁﬁ 11: (Hibrix7S,-1-1 x BJ#137S,-1-3-2#B-B) F, Liag ﬁuﬁﬁ 36: Sugar 75 (Wuf
WS suiouinasgiu) Ay 18.80 uag 18.50 isudmas 39 luuandremeadanuiugi 8:
(SK005S,-10-1 x BI#137S,1-3-2#B-B) F,, Wufifi 10: (Hibrix3S,-7-1 x BI#137S,-1-3-24B-B)
F,, Wu§# 12: (Hibrix10S,3-1 x BII37S-1-3-24B-B) F, Wag Wufi 16: (Hibrix3S,-7-1 x

No40-7-1#1#B#B-B) F, 11111 18.50, 17.40, 17.10 a2 16.80 I¥UANAT (M5 8)

¥
ANUAIIHA
HANSNAABINL M anpmzANuNIHlaNuuanaetuneada e <0.01)

(3190130 18) Tausiugi 30: Ex1306 (fugnlSoudion) Sanunhsilnmniiganii 5.46
URIIAT S99 RORUTR 36: Sugar 75 (RUTISpuMoDINAITFIV) HIAD 5.19 IBuANAS
FliuanA e e BARUTUER 7: (ExI306(W)S,-3-1 x BI#137S,-1-3-24B-B) F, g Wi 13:
(Ex1306(W)S,-3-1 X No40-7-1#1#B#B-B) F, , WUl 16: (Hibrix3S,7-1 X No.40-7-1#1#B#B-B)
F.s ﬁ’uﬁ'ﬁ 11: (Hibrix7S,-1-1 x BJ#137S.-1-3-2#B-B) F, uag ﬁ’uﬁ’ﬁ 8: (SK005S,-10-1 x
BJ#1378,-1-3-2#B-B) F, (111 5.17, 5.12, 4.97, 4.89 10 4.76 15 UANAT Tuvaiziinugi 12:
(Hibrix108,3-1 x BI#137S,-1-3-24B-B) F, tag Wuf 7 10: (Hibrix3S,-7-1xBJ#137S,-1-3-2#B-
B) F, , iinnwneilniminy 4.66 1ag 4.61 iudiuns Faflanuuanmameddanuiugi 36:

Sugar 75 (Rug/SoufeumAsgIv) (11319 8)

ANUN I

HENINAABINTD BRBAYANNATIFILATILLANANAUN DA (P<0.01)
M3519Hun 19) TaoWuRA 30: Ex1306 (iugnfSouifio) fianunfadanaiiga wiiy 3.38
EURLAT WUANATUNURA 13: (Ex1306(W)S,3-1 x No.40-7-141#B#B-B) F, uay Wi
14: (SK005S,-10-1 x No.40-7-1#1#B#B-B) F, 11111 3.28 4ag 3.26 1uAIAT AMAIAY AU

WURN 11: (Hibrix7S,-1-1 x BI#137S,-1-3-2#B-B) F,, Wugi 16: (Hibrix3S,-7-1 x No.40-7-
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1#1#B#B-B) F, 11z Wugh 8: (SK005S,-10-1 x BJ#137S,-1-3-2#B-B) F, fianunhedlnmfiu
= o o é 14 ¥ aa o s d.
3.00, 2.99 uag 2.92 KWUAIVAT AIUAIAD “]f\‘l"llJﬂJﬂ’J'muﬂﬂ‘ﬂ'N‘l"l'IQﬁﬂﬂﬂ‘]JW‘lJ'I?ﬂ 36: Sugar 75

w d =3 ) a
(wuqsﬂ?ﬂnmﬂnmﬂsgm) N 2.97 IUANAT (A1 8)

UL INDHN

HANIINABDINYI BNHAUSIUINUDIAOHN UANVUANAINNIUNIIADA
w dea o ' 1 o  dal o, o
(P<0.01) (131991320 20) TaeWugnisuuunIfelnuIniigeie Wugh 31: Hibrix3 (WU

= =

WSvuifiow) uas WU 36: Sugar 75 (RugafSouifouanasgiu) iy 18.00 uag 17.80 102
aofln awdidy FelufianuuandransadAfuRuii 16: (Hibrix3s, 7-1 x  No.40-7-
1#1#B#B-B) F, Uz WufT 14: (SK0055,-10-1 x No.40-7-1#1#B#B-B)F, 111l 16,10 uaz
16.00 L1027 9ElN udm»zﬂ@hamaﬁaﬁﬁuﬁuﬂﬁ 8: (SK005S,-10-1 x BJ#137S,-1-3-24B-B) F,,
WUf# 11: (Hibrix7S,1-1 x BI#137S-1-3-2#B-B) F, uag WU 10: (Hibrix3S,-7-1
BI#137S-1-3-24B-B) F, MH$IMIMLaA0lnIAY 14.80, 14.00, tag 13.90 unddoin

AR (A1579 8)

wlesduda NurY

HANINARRIND I dnpazlesIFuAn NN NUTANUUANAIIAUNIIADA
(P<0.05) (1519010 21) TAOWUTH 17: (Hibrix7S,1-1 x No40-7-1#1#B#B-B) F, i
wesiudnrmmanugaiiganity 12.70 uiad 309a9ABRUEN 35: Nl 18 7200ug
Wvuidiow), moWuFinifuR 21: Insee2S,-2-1 WU 15: (Insee2S,2-1 x No.40-7-1#14BHB-
B) F, uagWufi 33: Bicolor No.58 finloidugnnumnumiiy 12,50, 12.50, 12.50 uag 12.40
uind awddy TuvasRWuEh 16: (Hibrix3s, 7-1x  No.40-7-1#1#B#B-B) F, Wugi 11:
(Hibrix7S,-1-1 x BI#137S,-1-3-24B-B) F, , Wufifi 10: (Hibrix3S,-7-1 x BJ#137S,-1-3-2#B-B)
F, Wufi 36: Sugar 75 (WugifSoufloumnasgiu), ufi 12: (Hibrix108,3-1 x BI#137S,-1-
3-24B-B) F, 1t0z Wufi 8: (SK005S,-10-1 x BI#137S,-1-3-2#B-B) F, hiflamuuand1aiums
i efi)esiFudanumauify 11.50, 11.50, 11.30, 10.80, 10.50 uag 9.80 V3N

AUAIAY (A15719 8)
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v
nandninaanalien Rlansuanly)
Ed
HANINAARINLI dnuuzHanaaindanuldenlinnuuanamenumeada
(P<0.01) (M319WUIN 22) TaoWUFT 16: (Hibrix3S,-7-1xNo.40-7-1#1#B#B-B) F, 1¥inandn
n,: A c; [ a [ ' 2 o  da w d
Anaananlfongafiga v 3,720 Alansudels sesnanfeWufh 36: Sugar 75 (Wuf
WSeuifounasgIv), Wuih 11: (Hibrix7S,1-1 x BI#137S,-1-3-24B-B) F, , Wufn &:
(SK005S,-10-1 x BI#137S,-1-3-2#B-B) F, uag Wufhl 10: (Hibrix3S,-7-1 x BJ#137S,-1-3-24B-
¥

B) F, Tinandafinaaiuldeniiiy 3,581, 3,490, 3,400 iz 3,247 Alaniusels muddy

& o a u’: ' 1 o an
Fanniug Innanaainaaialfon luuana1anumanda (13519 8)

wanandnaalonnldon @lansusals)
NAN1SNAARINLI ansazranaalnaalenilaen Tanuuana1anune

1 ] o da - e ¥
aoa (P< 0.01) (M1519HUIN 23) TABWUTN 16: (Hibrix3S,-7-1 x No.40-7-1#1#B#B-B) F, n
nandatnaadendengafiqamiiiu 2,296 ilanudels sesaufiewuqi 36: Sugar 75
uflSoudfiomanasgiu), Wugh : (SK005S,-10-1 x BI#137S,-1-3-24B-B) F, , Wugf 11:
(Hibrix7S,-1-1 x BJ#1375,-1-3-2#B-B) F,, Wufh 14: (SK005S,-10-1 x No.40-7-1#1#B#B-B) F,
uag WUEN 7: (Bx1306(W)S,3-1 x BI#137S,-1-3-2#B-B) F, lvinanaainaalonulaen iminy

a @ 1 1 A o Jdq 3 a o =1 '
2,266, 2,130, 2,017, 1,858 wag 1,836 A lansudels Fanniug Idwandailnaaionn)denla

HANAMNNUNIITDA (M54 8)
= | ) (-} ] | =
ANUMAMIKHOWOUN (heterosis)

ﬂ”lﬂﬂﬁ‘nﬂﬁ@ﬂvlﬁﬂ’@fmﬁljﬁd 18 f1IH1A1 heterosis (mid parent) ANYUY
wandafinaaialdennui WURT 16: (Hibrix3S,-7-1 x No.40-7-1#1#B#B-B) F,, Wi 11:
(Hibrix7S,-1-1 x BJ#137S,-1-3-2#B-B) F,, FWUFH 10: (Hibrix3S,-7-1 x BI#137S,-1-3-24B-B) F,,
WuRH 12 (Hibrix108,:3-1 x BI#137S,-1-3-24B-B) F,, Wi 7: (Ex1306(W)S,3-1 x BI#137S,-
1-3-2#B-B) F, naz W 8: (SK005S,-10-1 x BJ#137S,-1-3-24B-B) F, fifanufiavimiiono
113J (heterosis) qaﬂ'jwhmﬁwamnfjwau (34.59%) 1M1 103.13, 78.03, 65.53, 56.06, 52.93
wag 47.78 WoSidud awdw (91313 9)

Snuaizranamimiininaatalden WURh 16: (Hibrix3S,7-1 x No.40-7-

1#1#B#B-B) F,, WuR T 11: (Hibrix7S,-1-1 x BI#137S,-1-3-24B-B) F,, Wuih 7: (Ex1306(W)S,-



59

3-1 x BI#1375,-1-3-2#B-B) F,, Wufil 9: (Insee2S,2-1 x BI#137S,-1-3-2¢B-B) F,, Wuih 8:
(SK005S,-10-1 x BI#137S,-1-3-24B-B) F, unaz Wufifl 13: (Ex1306(W)S,-3-1 x No.40-7-
1#1#B#B-B) F, Tin1nn1udauimilonol (heterosis) aunanaainaalenildon midy
116.44,89.07, 79.35, 55.31, 52.67 uag 51.35 WofiFud muddy Fegendiaundousann
AW (40.24%) (A1379°9)

dnumzAWe1IHn WO WUER 2: (SK005S,-10-1 x S6g1-5-B-2-BBBBHSHB)
F,, Wi 3: (Insee2S,-2-1 x S6g1-5-B-2-BBBB#5#B) F,, Wf# 14: (SK005S,-10-1 x No.40-7-
1#1#B#B-B) F, WUl 7: (Ex1306 (W)S,3-1 x BI#137S-1-3-24B-B) F, uaz Wui 6:
(Hibrix10S,-3-1 x S6gl-5-B-2-BBBB#5#B) F, fiannudmuviioneus 110 9.91, 7.18,
3.96,2.44 1oz 1.61 WesiFud audidy danniuiimanudmumiensuiganinumde (
8.67%) (1319 9)

dnumzANUgIdy WU WuUFh 8: (SK005S2-10-1 x BI#137 S5-1-3-2#B-B)
F,, Wuffl 7: (Ex1306 (W)S2-3-1 x BI#13785-1-3-24B-B) F,, WuR# 10: (Hibrix3s2-7-1 x
BJ#137 S5-1-3-2#B-B) F,, WuRdi 14: (SK00552-10-1 x No.40-7-1#1#B#B-B) F, unz Wusd 12:
(Hibrix1082-3-1 x BJ#137 S5-1-3-24B-B) F, Imawdeumtoneus (M0 36.56, 31.76,
30.68, 29.36 UA 24.97 IFURWAT AWAINY FanaRuiiannuiaumeieulgend
ARt (21.97 IuAWAS) (A13719 9)

Snwmzaun1eln wudt WURR 20 (SK005S,10-1  x  S6gl-5-B-2-
BBBB#5#B) F,, WHHT 1: (Ex1306 (W) S,3-1 x S6gl-5-B-2-BBBB#S#B) F, Wuih 12:
(Hibrix10S,-3-1 x BJ#137S,-1-3-2#B-B) F,, Wi 13: (Ex1306 (W)S,-3-1 x No.40-7-1#1#B#B-
B) F, W0z Wuii 17: (Hibrix7S,-1-1 x No.d0-7-1#1#B#B-B) F, fimnnuddumilowous)
I 7.80, 4.94, 3.43, 2.51 tiaz 0.96 WosiFud mud1dy FenRugimnuAumiions
uigInTIARAL (-7.34%) (11319 9)

Snume N0 IReHn WU WURR 9: (Insee2S,2-1 x BI#137S,-1-3-2#B-B)
F, Wufifi 7: (Ex1306 (W)S,3-1 x BI#137S-13-2#B-B) F,, Wufii 10: (Hibrix3S,7-1 x
BI#137S,-1-3-24B-B) F,, Wufifi 3: (Insee2S,2-1 x S6gl-5-B-2-BBBB#5#B) F,, Wuffl 4
(Hibrix3S,-7-1 x S6g1-5-B-2-BBBB#5#B) F,, WUR#l 14: (SK005S,-10-1 x No.40-7-1#1#B#B-B)
F, 110z Wug 7 1: (Ex1306 (W) S,3-1 x S6g1-5-B-2-BBBB#S#B) F, limanudmumilonew
W 66.67, 64.71, 55.56, 40.00, 40.00, 40.00 ua 36.84 wWofidud amddy Fmaugiia

ANUAR U TTONOUNINTIA BN (23.96%) (N1 9)
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manssauzmsnann il (Gca)

matlsziiidninamussausmsnaaiiall (General combining ability H38 GCA)

Snwazmandmimiindnaananden fid Gea WuvInuAnA1991n 0 Bd1ad
odagse 2<0.01) Fauaaaldifiudt deshmeiugasnan naudumoiugaug udsd
amﬂﬁ'@uﬁﬂﬂﬁﬁ’mﬁnﬂﬂﬁmﬂﬂﬁaﬂqa TRuR ceWuFUTURT 22: Hibrix3S,-7-1 (+406.32)
Loz aENURWORUTT 26: BI#1357S,-1-3-2#B-B (+304.67) (M523 10, ATS1INUIN 66)

Soumgzmanamimiininaalent/den wuh T Gea duuan liuandre
210 0 Ao A eWUFIITUER 22: Hibrix3S,-7-1(+97.802) Az WuRT 20:  SK005S,-10-1 (+
95.284) Alansusels mewuiWowuTi 26: BI#137S,-1-3-24B-B (+133.062) i lan3usie 3
(%1135719 10, A1519HUIN 68)

Snuazanugedu nud mefuii i cea duuinuand1an 0 edai
Hud iy (2<0.05) ApaoWUFINITUTT 21: Insee2s,2-1 (+6.628) IufiAs drumoWufi
Wi Gea  iupinuandieein 0 edrifeddads (p<0.01) #eo mewufiaivuii 22
Hibrix3S,-7-1 (+11.428) utag UNUTNORUTTI 26: BI#137S,-1-3-24B-B (+21.244) 15U AT
(3719 10, A1519HUIAN 32)

dnvaizawenailn nut Ta ea fuunn liuend1ann o fie aeiugul
WURT 23: Hibrix7S,-1-1 (+0.446), Wufil 24: Hibrix108,-3-1(+0.103), WWfi 22: Hibrix3S,7-1
(+0.029) 4z WUET 20: SK005S,-10-1  (+0.015) iwufins mewugnewugi 26: BI#13785-
1-3-2#B-B (+0.547) uag ﬁuﬁ:ﬁ 25: S6g1-5-B-2-BBBB#5#B (+0.041) IsuAluAT (A1319 10,
MINHUIN 56)

Sowaizanuniein nuh seiuiilda cea Wupanliuand191n 0 Ao
AuRUFIIUET 19: Ex1306 (W) S,-3-1 (+0.224), ﬁuﬁﬁ 21: Insee2S,-2-1(+0.072) uag Wi
20: SK005S,-10-1 (+0.023) I¥UAIAS deoUERORUFT 27: No.40-7-1#1#B#B-B (+0.14)

wudwas 1919 Gea Wuuinuand1991n 0 egreiiviod o (P<0.01) (11514 10, A5

HUIN 58)
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AMANITTOULMIHTUNIL (SCA)

M55 RUBNENAaNITOULMINAMAME (Specific combining ability 138 SCA)

Sowaznanamimindnaaiiden wuh i sca duuanuandienin o
ptifod ey (P<0.05) TeWuFWURA 16: (Hibrix3S,-7-1 x No.40-7-1#1#B#B-B) F, uaz
WuRf 3: (Insee2S,-2-1 x S6gl-5-B-2-BBBB#5#B) F1 11U (+661.531) ua (+617.709)
Alanduse'ls dauWugh 11: (Hibrix7S,-1-1 x  BI#137S-1-3-24B-B)  F, uas ﬁ'uﬁﬁ 8:
(SK005S,-10-1 x BI#137S-1-3-24B-B) F, A1 SCA iluvanlinand199n 0 iy (+
375.931) Az (+194.598) A lansuan 15 (1319 11, MIWAUIN 67)

Savmznanaaimindnaalenden wui wugnnm sca iiuuan
uAnRF9In 0 ptheihfodidaia (P<0.01) Ao Wi 16: (Hibrix3S,-7-1 x No.40-7-1#1#B#B-B)
F, i (+501.605) A lansuse 15 dauWURT 3: (Insee2S,-2-1 x S6gl1-5-B-2-BBBB#S#B) F,,
WU 11: (Hibrix7S,-1-1 x BJ#137 S,-1-3-2#B-B) F, uag WURT 8: (SK005S,-10-1 x BI#137S,-
1-3-2¢#B-B) F, #iA1sca Wuwinliuand 19910 0 iy (+286.272), (+259.827) uag (+
229.605) i lanFuse 15 Mud 1Ay (@151 11, A1319W1IN 69)

Fnvaranugedu wod Wugnlda sca iilunanuand13n 0 edradl
Wodina (P<0.05) fio ﬁuﬁ:ﬁ 17: (Hibrix7S,-1-1 x No.40-7-1#1#B#B-B) F, 1y (+11.072)
uAns dTUER 6: (Hibrix10S,3-1 x S6gl-5-B-2-BBBB#s#B) F, 1ria1 sca fluwan
LANE991n 0 EeiiTodAaBaP<0.01) WAL (+13.089) IBUANAT (AI319 11, MITIAUIN
33)

Snumzanueiln nud1 wuglda sca Wluvinuanaisnin 0 ool
Yodfey (P<0.05) e WU 3: (Insee2S,-2-1x S6gl-5-B-2-BBBB#S#B) F, iV (+1.574)
uAnng dauRUER 8: (SK005S,-10-1 x BI#137S,-1-3-2#B-B) F, 1o WURT 11: (Hibrix7S,-
1-1 x BJ#1378,-1-3-24B-B) F, Wia18CA 1iluwanliuansd1991n 0 i (+0.863) uag (+
0.819) IFUAIAT (AT1TN 11, ATTNHUIN 57)

Sovazanun e wud Sa1sca fuvanliuand9in o Tasiugi 6:
(Hibrix10S,-3-1 x S6g1-5-B-2-BBBB#5#B) F,, WuR# 11: (Hibrix7S,-1-1 x BI#137S,-1-3-24B-
B)F,, ﬁ’uﬁ'ﬁ 7: (Ex1306 (W)S,-3-1 x BJ#137S,-1-3-2#B-B) F, uag WURT 16: (Hibrix3s,-7-1 x
No.40-7-1#1#B#B-B) F, 1¥a1scA 1iluuanmiify +0.206, +0.137, +0.124 uag +0.121

MUAIAY (M54 11, AT NHUIN 59)
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M99 12 MINAFUENYULMINYAT A1 (%) heterosis (mid parent) AAUITTOULMTHEAN

¥ o
111 (GCA) (@den) uazgMausTaULMINTURNIE (SCA) (F11131) voad 1 Tna

WBurTunu (sh,) ikumssadensiuau 3 Wug mewugial mowugvo uas

Wugnaaoy
Entry Pedigree Characteristic Heterosis %

No. Ear Green Yellow Ear Green Yellow

Length  Yield (Kg/rai)  Yield (Kg/rai) Length  Yield (Kg/rai)  Yield (Kg/rai)
16  Hibrix38,-7-1 x No.40-7-1#1#B#B-B 16.62 3729 2297 -4.95 103.13 116.44

0.376)  (661.531%  (501.605%%)
11 Hibrix7S,-1-1 x BI#137 S,-1-3-24B-B 1697 3491 2017 -7.39 78.03 89.07

(0.819) (375.931) (259.827)
8§  SK0055-10-1 x BJ#137S-1-3-24B-B  17.00 3400 2131 -4.74 47.78 52,67

(0.863)  (194.598) (229.603)
19 Ex1306 (W)S,-3-1 15.47 2098 1228

(-0.327)  (-285.264) (4.617) . . .
20 SKO005S,-10-1 17.17 3083 1972

(0.015  (160.514) (95.284) 5 = :
21 Insee2S,2-1 17.17 2176 1224

(-0.266) = (-187.042) (-55.827) 3 E =
22 Hibrix38,7-1 16.55 2335 1284

(0.029)  (406.321%%) (97.802) - - -
23 Hibrix78,-1-1 18.13 2403 1315

(0.446) (69.847) (~48.272) - -
24 Hibrix108,3-1 14.79 2374 1526

0.103)  (-164.375) (-93.605) - - -
25  S6gl-5-B-2-BBBB#5#B 18.06 1881 1133

(0.041) (-224.82) (-157.827) - - -
26  BJ#1378.1-3-24B-B 18.52 1519 819

(0.547)  (304.069*% (133.062) . - -
27 No.40-7-1#1#B#B-B 18.42 1337 839

(-0.587)  (-79.249) (24.765) - - -
28 610A 13.25 2312 1360 - - -
29 Insee2 16.70 2743 1587 - -
30 ExI306 18.42 3559 2267 - - =
31 Hibrix3 17.71 3219 2017 - - :
32 KSSC 610 15.39 2584 1473 - - -
33 Bicolor No.58 16.80 2539 1700 = » -
34 Bicolor No.4058 17.13 2743 1745 - - -
35 w72 16,62 2856 1859 - - -
36 Sugar75 15.96 3581 2267 - - =

Mean 16.80 2664.74 1621.87 -5.69 76.32 86.06
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a5 anuazilnd1a Iwavnumeiugiel 6 mewus fumenugve

No.40-7-1#1#B#B-B

MInaassn 3
Y @ g9 A o~ ) ad
"inﬂﬂ’]'iﬁi'N‘W‘L!ﬁ'llﬂiwﬂﬂ’J'l‘NQﬂNﬁmﬂﬂ’wu‘lﬁ\‘llﬂu (sh,) 1A83T Testcross
¥

18gnmay 18 guay dafeniufgananld 3 Wugdedl wugf  (Hibrix3s,7-1 x  No.40-7-
1#1#B#B-B) F,, (SK005S,-10-1 x BJ#137 $5-1-3-2#B-B) F, 4% (Hibrix7S,-1-1 x BJ#137 S5-1-
3-24B-B) F, (7 6, 7 uag 8) lasiiwandninaalonnlden iy 2,297, 2,131 uag 2,017

o -7 é 1 1 @ aa o ar - o’ 1 1 e:’ 4
awady ¥ liuand19funsadARUWUE Sugar 75 (2,267 A lansude15) uenainil iile
Uszmiumanssaugmsnauing i (GCA) #2u115un5u Line x Tester Analysis for windows 91
o J T L 1
WATY W31 @R BI#137S,-1-3-24B-B, Hibrix38,-7-1 1Az SK005S,-10-11%A1 GCA

3

vosnananinaanuliende 15, nananilnaaten)dendels uazanvendlamisy (+
304.069, +406.321, 160.54) (+133.062, +97.802, +95.284) uag (+0.547, +0.029, +0.015)

o w A w A w d ar w Jdg = )
awddu Senadenilumenugnaaonlulasemslsulaiuii Inaninueu sfuau

(sh,) YOIWHTINNFOUNTY



Mw 6 dnvazdrinaniufgama (Hibrix3S,-7-1 x No.40-7-141#4B#B-B) F, uagiug

nfSeuiiounIasgu (Sugar 75)

ik

Mn 7 dnuazdn InanuRuganey (SK005S,-10-1 x BI#137 S5-1-3-24B-B) F, LiagWu

nfSeuieun1nsgIu (Sugar 75)
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SK0055,-10-1 &sii1 GCA g4 T 1fifumoiugne Gesten) Tulassmadfurlzaiugdhalng
HIUBUBSUAY (sh,) YOI INO o 1360 1) aeius Hibrix3S,-7-1 1ag SK005S,-10-1
amih ladaldiilumoiuimreuissi 1§ lunsadregomeaude’la

4. Wt InanaugaraiduiBussuny (sh,) 718 74 3 Wug (Hibrix3s,7-1 x No4o-
7-1#1#B#B-B) F,, (Hibrix7S,-1-1 x BJ#137 $5-1-3-24B-B) F, 11ag (SK005S,-10-1 x BJ#137 S5-
1-3-248-B) Fmasthudameiugnemi Tadaldifumeiugud naadumdaiuggonem

ol



UIIUIUNTU

nau1 duusisny. 2522, USulgeiugiy. agumwa: dninfiuiminedunyasmans,
227 .

s o d =
. 2544, USmlsoiugiy: anumansasvsannfa. n3amna:

a o

dinRuNINOaINYAIIIEaT. 272 U,

ar o J A A s a
2546. USualgaiugny: Wugu 35ms mazmnfa. ngamw:

9w a a o o
dninfuimiInndoinyasmans. 237w
o oA
ﬂ‘iljf’!aﬂmﬁ. 2548. Thai customs Department [S:nnaﬂu'lau]. LHHAINUN
http://www.customs.go.th. (25 NINYIAY 2548).
o o s w d
gy dasuda. 2525 msdiudyeiugininavwahalsemalng. nzanna:
a t4
ATWINIMIINYAT NIENTINNVATUASANNTEL 235 1.
o a o a o o JdA a
YN 2900, 2548. nanuazmatamsUTulgaiugiy. ngamna: madn
a o 4
A Tu1agn151nBAT YNIINGIGUBITUAENAS. 186 U.
= ¢ aaw ' 1 = o = o @ o o
UszIas ynswuw, &9 quatds, qsuns Adhy, Gesdy yimudisi. qines
a Jd = o =
Ty waz qInd Jygsuns. 2541, msdszdiuaussousmMIHTURNIZY0
or  idt ar
ao¥Ug912 TnAn B shrunken — 2. W, 82— 94. 1u snumsdaanndnng
o & & k'S A A a w
WNUATIN 5 1509 gAaHnssHTINAN I s gRY. Tuf 16 - 17
o d g 3/ o ' = a
NUAINUT 2541 & o1Msguand e liluaz Idaen ldlsed. Fualni: unneds
13,
= o« o = ! s
UszIns ynswun. 2547, eamsmaeninlulenminmensySudsaiugiiy.
@od v madniels aagsdanssumsnuas s Inedneild. 122 1,
= o _ s v dy o &
Wiypg niaassu. 2535 msdsulgaiuginlnavnuiay. nmsdseneumsdunun
3 q,: o ¥ = o M Wy ] 4 '
I INANNUATIN 1 FuT 5 Famaw 2535 @ guddtoiy 19Fvalna. Foalny:
o 1 '
Aueeny 153valna. 126 u.
' [ u L | = =1 o
Ineha wmangassae 2525, wanmsdudyeiugiy. @ madmiymans.
= s = .4
UMINYIABAIVAIUATUNT. 303 U.
a g a o o a @ o A o
S9agEg) NIRL. 2539. PAMsMaeNINMIVSVUFINUENYTUG L ngaunna:

= " a ar o
ﬂ'lﬂ')“]ﬂﬁ%"l'iu'l AUSINHAT UHINUIAUNEATAIAAT. 182 U.



65

suyuns @sms. 2539, ¥1alna mawan msldlszloni msimaizvidam wazmseomen
maluladgnunsns. nTUMNg: NIATNNY 13U AUINYAT
UWMINFUINEATIAAT. 274 U,

qina gUATNA. 2526. ADANIIIWMWUNIINAROIGH 2. NTANNA: UDTANNITAUN.
144 1.

ENAST A9UND. 2547. mm%'nﬁ’uﬁi’haiwﬂmmgnwamﬁm?xuu‘%mﬁa (be1) 1w s
Testeross. INeinusTyanIn. uniinndoud1s. 132 u.

p3NUN BBFUINT. 2546. m‘sﬂ%'nﬁuﬁi’hﬂwnmmgnnamﬁmnﬁmﬁu TaemsHaNuY
funua. InoiinusiSyan In. uniInedoun1d. 151 u.

Allard, R. W. 1960. Principle of Plant Breeding. New York: John Wiley & Son, Inc.
580 p.

David, V. Uhr and M. Goodman. 1995. Temperate maize inbreds derived from tropical
germplasm: 1. Testcross yield trials. Crop Sci. 35: 779-784.

Duane, P. W. and A. R. Hallauer. 1997. Triple testcross analysis to detect epistasis in maize.
Crop Sci. 37: 763-770.

Gallais, A. 1997. Combined testcross and S, selection for the improvement of testcross and
Inbred performance. Crop Seci. 37: 1126-1133.

Hallauer, A. R. and J. H. Sears. 1973. Changes in quantitative traits associated with
inbreeding in a synthetic variety of maize. Crop Sci. 13: 327-330.

Hayward, M. D., N. O. Bosemark and I. Romagosa. 1993. Plant Breeding : Principle and
prospects. London: Chapman & hall. 522 p.

Jones, D. F. 1939. Continued inbreeding in maize. Genetics 24: 462-473.

Jugenheimer, R. W. 1976. Corn Improvement, Seed Production, and Uses. New York:
A Wiley-Interscience Publication, John Wiley and Son. 670 p.

Lubberstedt, T., A. E. Melchinger, S. Farh, D. Klein and P. D. Westhoff. 1998. QTL mapping of
flint clone of maize: I1l. Comparison across population for forage traits. Crop Sci.
38: 1278-1789.

Rawlings, J. O. and D. L. Tompson. 1962. Performance level as criterion for the choice of maize

tester. Crop Sci. 2: 217-220.



66

Singh, R. K. 1979. Biometrical Method In Quantitative Genetic Analysis. India, New Delhi:
Kalyani Publishers. 300 p.

Shull, G. H. 1952. Beginning of heterosis concept. Heterosis. N.P.: Iowa State College Press.
430 p.

Vales, M. L., R. A. Malvar , P. Revillaand A. Ordas. 2001. Recurent selection for grain yield

in two spanish maize synthetic populations. Crop Sci. 41: 15-19.



MANUIN D
= ¢ o s a d v
Tsunsunouiunes MM UM IATITHAANITOUSMITHANVDI
o SudiEg/ oy
EWUFN g ITMIHANUVLY Testeross

adn d
saaxmsmmmaf,'sm‘mﬂmmuﬂﬁﬂﬁ:m



Tilsunsuneuiune @M UMIIATIZHMIANIGUUY Line x Tester Analysis

ANNABINMIVDITZUY

- Window XP &'l

IEmsly

' ¥
waila lisunsuaziintamaeil

€Y TwunvuLine & Tester Analysis

28

{15un5u Line and Tester

‘ Source df §8. MS E
Replicalions @ @ @ @
Trealments @ @ @ @
Parents @ @ @ @
Parents vs. Crosses @ @ @ @
Crosses @ @ @ @
Lines @ @ @ @
Testers @ @ @ @
Lines x Testers @ @ @ @
Error @ @ @

Total e @ _

GCA Lines : GCA Testers : SCA: e Eron Ry S Flerts - - Tagple Cotporents:

—— —_— S.E. [gea for line] - ]— Cov H.S. (line) : f—
SE (geafortester] T .
SE (scaeffect): | w - a0
S -she: [k el
SE (gi-giltester: [ CovFS.: =
SE@): [

r ] F=0Varinace A : | =
Contiibution of lines - F=1Varinace A :
Contribution of testers : [ F=0VainaceD: [
Check - Chocks Chaik: Contribution of [1x1 ] : F=1Varinace D :

W LINE ANU 1ES | EMS ANALY SIS T2f1{2548 i

1nlugl
NNV 1 AD MIETUAUAIUIN
WY 2 Ain M3 Save 914 TWA9UN save 921t g Excel (xls)

A
ey 3 Ao ﬂ’l‘iElﬂﬂil'lﬂT'lJ’ilLﬂill



69

ilonald Tdsunsuisududmanezlsinguineg

l.i' Tawnsu Line & Tester Analysis

»E |
Tusunyu Line and Tester
Source
Replications
Treatments @
Parents @
Parents vs. Cros @
Crosses @
Lines @
| Testers @
Lines x Testers @
Error
_Total |
GCA Lines : o =
r—
¢
{ ;[
i
| E. "

Contibution of fines: | FelMainaceA: |
mdw:' F=0,Varinace D :
Ehock: Contribution of (Ix1]: [ F=1Varinace D :

T wennUNEANU IESTERSANALYSIS § = 13 1ufenas ey RERLFL)

£ 1 ¥ ' [ 5
Fanvierafiazd 3 wiaa UszneuniiidA1g Cross, Line 1ag Line and Tester
' 2 o ' 4 =1
Tugtlezuanantiiens Cross dusnzdeansendeyalinsuiis 3 nies Wensonaialiing
1l [laldhaneiy el Fanshaede Il wanezdeundulinatly [peownds] Tavh
-2 v
Cross HUWDS VDYAUDIQNHTY
v o1 o o
Line Med %ﬂgmm Parent (18WUFWO (Tester) AT TYWUTLY)
4
Line and Tester M36f4  103a391v0MA41903gnHAL H3DAAE A1519

Two way table

mInsenveya
awnsni 14 2 uyyae
1. msnsenluldsunsulavas
2. maiudnIng Excel
msnsondeyaluldsunsulavase i lavnatly [Aivuadi1voen1sn]
nuetay 2 Tug Wefmuasuauudnazasdul niovzaaluiimuaiuiuuaduaz

aoduti laoasenin vaneay 3 TugiA 18



70

Tagiidoyalunnd ow) szifluningiud drunedunicolumn) sxiiiudau
:’ A L 1 =
F1(replication) MsnTONToyalumad 191 unuguiirme— Nv > uuudlufduesa

Tumsndoui liudaziaad

L1 Arwuanirain Excel

Rows +1| Cols +1
2 MRUAAITIINNISS | 1 3% -1

é 1 s 1 1
%31un1619 Cross uag Line vznsondoyalugiluvumilounu uandae
Line and Tester Y0yaszoglugiuos Two way table o ludumiauna (row) szifludoyaves

or w1 v d 9 o d
MYWURLLY g luneauyl (column) wﬁ'luw:gmmmuwqua (tester)

m3riuinIvlden Excel
4 g A A 3 W
mansendeyalu excel Aaziigluunlumsnsenmilounisnsendeyaluds
' o 9 & 9 = o 3 s a a’ g/
TilsunsuTasasanilszns deunisiud Iladesiimsvansdeyaienou asil mindeya
Apunsiesiziaagl Suduusnliad1aurua(sheet) 11 3 LHL(sheet) tAZABURMTY
Il ¥

13 undazuruanuiiu Cross, Line 11ag Line and Tester tHanNuazaInnz it 3 wruau

oglulWdideaniu



71
' D@t RV Y BRI o> w =-2lZ
Arial -0 - BZ7UESEEHIT %, @Y
L pal ol
H13 - A
A B C D E i G
1 Geno s|Rep 1 Rep 2 Rep 3 Rep 4 Total
2 LD 274.20
3 1x7 430.56
4 1x8 210.56
S %S 293.06
6 27 390.56
7 2x8 342.60
8 3xb 403.54
a 3x7 446.16
10 3x8 470.94
| 11 4x6 42318
12 4x7 257
13 4x8 1
14 5x6 ”
15 5x7 327.74
16 5x8 379.28 |
17 1 342.58
| 18 2 393.04
19 3 296.28
20 4 366.56
| 21 35 216.40
! 22 6 401.56
23 7 363.84
24 8 28.00
25 _ Total 1959.28 | 1977.28 | 1943.58 | 2002.32 | 7882.46
26
27
| 28

\ ﬁ v ' 9 a d g 4 4 Ay =
%']ﬂz'ﬂﬁlgl uvﬂgaﬂﬂuﬂ’]ﬂ'li']lﬂi']gﬁ ﬂlﬂl&ﬁiu“u'ﬂ'ﬂﬂ‘lﬂlﬁﬁl 1 ﬂﬂ‘ﬂﬂu"aﬂ"ﬂz

- o ¥ ] o v o i ,
14 1uniia1s Cross doyaluuiinunaay 2 Aedoyaiez19luniae Line uazdoyalu

¥ 1
A A

A g P~ Y Y v . ~ L) Y o1 3 a
Wunvunemy 3 Avdoyanazldluniieie Line and Tester Taonaziomaaiduay 13y ae

hl



72

AN W B4 YU FESEY
-

G8 v 15

A B C D E

7440 70.86 60.94 68.00
91.82 99.18  118.88  120.68

1
2

| 3 48.08 6210 | 5854 4184

- oy Git ' ~ ] 4 5006 6562 8162  86.76

At A o] T D |5 8416 10974 10214 9452

A 1 27420 43056 210.56 ’6 992 9144 7986 | 74.38

1 [ 104ss 2 29306  390.56  342.60 ; :g-g: ::)‘2‘; 336-21: :‘:g:g

% g’: i :g:: gg;g ::g:; o 109.68. . 116.48 12392  120.86

"4 | 8082 ? : L 10 103.14 10966 9098  119.40

e 5 33660 32775 379.28 11 5340 6086 7446  69.08

6| 9644 6 |12 5386 4830 4064 4462

7| 9144 7 13 9846 7300 89.18 7586

8| o178 14 8136 7282 8982 837

i 15 8662 9418 9032  108.16
10
1"

= 1]
w3 ouuruauld 3
T -
1\ cross {ine / inekrester / UHUIU ATDNYBYD
3 = “ - 1
B, slwiduiss 0% [DC Tasunnuiv

e lana1aliudr31mine1e Line and Tester 9204 1ug31/98321519 Two way
E

9 [ )
@ 1 @ b ¥ o ' 1
table  a31d19a19il iumsiiuerdeyaluiuini 3 lugildauuundasealnl udmde

9
mwzauav 13 uazdada parent N9

Fi1 - i~
A B C D E

i Farent 6 7 B
2 1 274.20 430.56 210.56
3 2 293.06 390.56 342.60
4 3 403.54 446.16 470.04
o - 423.18 257.80 167.42
6 5 336.60 327.74 379,28
7
B i
9

o U o v o
msihddeyalinaily [fmuasi1a1n Excel] vunemy 1, na [deon 1WaExcel
#ideanis] nuoay 2 minegues Idndeanisududen 1va natlu [open] nasarnidon Ind
laudreeanldiimsidonurnain (sheet) Aduisvneay 3 Tugil desdenuruanliass
'

¥
munthanmsnsendoya Mdauasune 3uthan lunihasgaiondsainnsendeya



73

< N o
@3awda natlu [msuansdoyal Tsunsuezuaaswadoyn nindesnisey save doyalvld

lAvzilulvg excel (.xIs)

<7 Tbmnws Line & Tester Analysis - |5 X

»E & |
i Tﬂﬂ_mssg Line and Tester

T

Testers
Lines x Testers

Emor

Total

GCA Lines -

umin J

Conteibution of lines - F=1 Vasnace A -
Contiibution of testers .| F-OVasnaceD: [
Contribution of [ 1x1]): F=1Vatinace D

1Zf1UfE%as F 2E2rus

o A 1 g; 1 s o W gl 1
YoA235239R0A1 SCA Nuaaseenue ludidaavdinu 13innnguaula
¥ ¥
uAnnuuasaziludail iy Yoyagaiiiaougul s mewug meiugne 3 meiug A

SCA mnuuasmenazilu S16, S17, S18, $26, 827, S28, ... .S58

~ [ w o

wanmsAen1 SCA MnuUasssiudvesmeiuiuidan 1 fuaeiug

Ll

= |

WOda 1, 2, ......X WATUAOWLEND FevziFumonuiusidaf 2 fumougne Gosvinuy

asane liSenq



Tusunsy Line and Tester

Source di §8. M.S F:
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Parents vs. Crasses 1 53.663 53.663 0.589
Crosses 14 26199.654 1871.404 20.551
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Testers 2 1718.926 859.463 0.485
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Source of Degrees of Sum of
Variance Freedom Squares Mean Square F-value Prob
Replications 1 0.087 0.087
Treatments
-Unadjusted 35 24.344 0.696 5.68 0.000
-Adjusted 35 23.925 0.684 6.13 0.000
Blocks within
Reps (adj.) 10 1.826 0.183
Error
-Effective 29 2.786 0.111
-RCB Design 35 4.288 0.123
-Intrablock 25 2.462 0.098
Total 71 28719

Efficiency of Lattice : Compared with Randomized Complete Blocks  109.94

Grand Sum = 214.50 Grand Mean= 2.9792 Total Count= 72

Coefficient of variation :

Least Significant Differences

P=0.05 ESD=
P=0.01 5=

0.6875
0.9305

11.2052 percent.
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Source of Degrees of Sum of
Variance Freedom Squares Mean Square F-value Prob
Replications 1 16.056 16.056
Treatments
-Unadjusted 35 307.611 8.789 2.93 0.003
-Adjusted 35 370.275 10.579 5.74 0.000
Blocks within
Reps (adj.) 10 67.222 6.722
Error
-Effective 25 46.081 1.843
-RCB Design 35 104.944 2.998
-Intrablock 25 /722 1.509
Total 71 428.611

Efficiency of Lattice : Compared with Randomized Complete Blocks  162.67
Grand Sum= 1142.00 Grand Mean= 15.8611 Total Count= 72
Coefficient of variation :  8.5597 percent.
Least Significant Differences

P=0.05 LSD= 2.7961

P=0.01 LSD= 3.7844
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Source of Degrees of Sum of
Variance Freedom Squares Mean Square F-value Prob
Replications 1 17.014 17.014
Treatments
-Unadjusted 35 1656.819 47.338 34.17  0.000
-Adjusted 35 1588.858 45.396 42.48  0.000
Blocks within
Reps (adj.) 10 25972 2.597
Error
-Effective 2§ 26.716 1.069
-RCB Design 35 48.486 1.385
-Intrablock 23 22.514 0.901
Total 71 1722.319

Efficiency of Lattice : Compared with Randomized Complete Blocks  129.63

Grand Sum = 4367.00 Grand Mean= 60.6528 Total Count= 72

Coefficient of variation :

Least Significant Differences

P=065 ESD=
P=001 ‘ESD=

2:1290
2.8815

1.7044 percent.
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Source of Degrees of Sum of
Variance Freedom Squares Mean Square  F-value Prob
Replications 1 15:1€5 15.125
Treatments
-Unadjusted 35 2030.375 58.011 28.45 0.000
-Adjusted 39 1991.728 56.907 29.90 0.000
Blocks within
Reps (adj.) 10 28.750 2.875
Error
-Effective 25 47.581 1.903
-RCB Design 35 FL3TS 2.039
-Intrablock 25 42.625 1.705

Total drl 2116.875

Efficiency of Lattice : Compared with Randomized Complete Blocks  107.15
Grand Sum = 4485.00 Grand Mean= 62.2917 Total Count= 72
Coefficient of variation :  2.2147 percent.
Least Significant Differences

P=0.05 LSD= 238413

P=0.01 LSD= 3.8455
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Source of Degrees of Sum of
Variance Freedom Squares Mean Square  F-value Prob
Replications 1 373.556 373.556
Treatments
-Unadjusted 35 45089.611 1288.275 22.78 0.000
-Adjusted 35 42651.271 1218.608 27.82 0.000

Blocks within

Reps (adj.) 10 1055.889 105.589
Error
-Effective 25 1095.108 43.804
-RCB Design 35 1979.444 56.556
-Intrablock 25 923.556 36.942
Total 71 47442.611

Efficiency of Lattice : Compared with Randomized Complete Blocks  129.11
Grand Sum = 14014.00 Grand Mean = 194.6389 Total Count= 72
Coefficient of variation :  3.4004 percent.
Least Significant Differences

P=005 LSD= 13.6310

P=0.01 LSD= 18.4486
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Source of Degrees of Sum of
Variance Freedom Squares Mean Square ~ F-value  Prob
Replications 1 148.207 148.207
Treatments
-Unadjusted 35 30917.914 883.369 24.86  0.000
-Adjusted 35 30790.750 879.736 28.69  0.000
Blocks within
Reps (adj.) 10 579.985 57.998
Error
-Effective 25 766.491 30.660
-RCB Design 35 1243.648 35533
-Intrablock 25 663.663 26.547
Total 71 32309.769
Efficiency of Lattice : Compared with Randomized Complete Blocks  115.89

Grand Sum = 7259.70 Grand Mean = 100.8292 Total Count =

Coefficient of variation :

Least Significant Differences

P=08> PESD=
P=0.01 “ESE—

11.4039
15.4344

5.4916 percent.

2
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Source of Degrees of Sum of
Variance Freedom Squares Mean Square  F-value  Prob
Replications 1 3.125 3.125
Treatments
-Unadjusted 35 1534:153 43.747 12.72  0.000
Blocks within
Reps (adj.) 10 25.917 2.592
Error
-RCB Design 35 120.375 3.439
-Intrablock 25 94.458 3.778
Total 71 1654.653

Efficiency of Lattice : Less efficient than Randomized Complete Block design
No adjustments made to treatment means
Grand Sum= 6251.00 Grand Mean= 86.8194 Total Count= 72
Coefficient of variation : ~ 2.1361 percent.
Least Significant Differences

P=0.05 LSD= 3.7649

P=001 LSD=, 5.0514
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Source of Degrees of Sum of
Variance Freedom Squares Mean Square  F-value  Prob
Replications 1 0.056 0.056
Treatments
-Unadjusted 35 376.444 10.756 31.52 0.000
Blocks within
Reps (adj.) 10 2.556 0.256
Error
-RCB Design B 11.944 0.341
-Intrablock 25 9.389 0.376
Total 71 388.444

Efficiency of Lattice : Less efficient than Randomized Complete Block design
No adjustments made to treatment means
Grand Sum=  52.00 Grand Mean= 0.7222 Total Count= 72
Coefficient of variation : 80.8869 percent.
Least Significant Differences

P=0.05 LSD= 1.1860

P=0.01 LSD= 1.5912
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Source of Degrees of Sum of
Variance Freedom Squares Mean Square  F-value Prob
Replications 1 4.500 4.500
Treatments
-Unadjusted 35 357.000 10.200 3.78 0.000
-Adjusted 35 361.814 10.338 4.95 0.000
Blocks within
Reps (adj.) 10 26.667 2.667
Error
-Effective 35 73.128 2.089
-RCB Design 35 94.500 2.700
-Intrablock 25 67.833 2.713
Total 71 456.000

Efficiency of Lattice : Compared with Randomized Complete Blocks ~ 129.22

Grand Sum=  72.00 Grand Mean =

Coefficient of variation :

Least Significant Differences

P=00F LSD#
P=0.01 ESD=

2.9345
SRR

1.0000 Total Count= 72

144.5471 percent.
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Source of Degrees of Sum of
Variance Freedom Squares Mean Square  F-value  Prob
Replications 1 5.8537 5.837
Treatments
-Unadjusted 35 114.132 3.261 5.66 0.000
-Adjusted 35 126.809 3.623 8.96 0.000
Blocks within
Reps (adj.) 10 11.786 1.179
Error
-Effective 25 10.107 0.404
-RCB Design 35 20.178 0.577
-Intrablock 25 8.392 0.336
Total 71 140.147

Efficiency of Lattice : Compared with Randomized Complete Blocks ~ 142.61
GrandSum=  411.70 Grand Mean= 5.7181 Total Count= 72
Coefficient of variation : 11.1195 percent.
Least Significant Differences

P=0.05 LSD= 1.3095

P=001 LSD= 1.7723
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Source of Degrees of Sum of
Variance Freedom Squares Mean Square  F-value Prob
Replications 1 2.920 2.920
Treatments
-Unadjusted 35 48.644 1.390 6.44 0.000
-Adjusted 35 52.657 1.504 8.84 0.000
Blocks within
Reps (adj.) 10 3.955 0.395
Error
-Effective 74s) 4.254 0.170
-RCB Design 35 7.555 0.216
-Intrablock Z5 3.600 0.144
Total 1 71 59.119
Efficiency of Lattice : Compared with Randomized Complete Blocks ~ 126.85

Grand Sum= 251.10 Grand Mean =

Coefficient of variation :

Least Significant Differences

P=0.05, LSD=
P=001 LSDs

0.8496

1.1499

3.4875 Total Count= 72

11.8284 percent.
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Source of Degrees of Sum of
Variance Freedom Squares Mean Square  F-value Prob
Replications 1 40.500 40.500
Treatments
-Unadjusted 35 1326.778 37.908 1.84 0.058
-Adjusted 35 1274.993 36.428 1.84 0.058
Blocks within
Reps (adj.) 10 268.333 26.833
Error
-Effective 25 496.077 19.843
-RCB Design 35 722.500 20.643
-Intrablock 25 454.167 18.167
Total 71 2089.778

Efficiency of Lattice : Compared with Randomized Complete Blocks ~ 104.03
Grand Sum= 608.00 Grand Mean= 8.4444 Total Count= 72
Coefficient of variation : 52.7514 percent.
Least Significant Differences

P=005 LSD= 091743

P=0.01 LSD= 124168

Weight Standart
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Source of Degrees of Sum of
Variance Freedom Squares Mean Square  F-value Prob
Replications 1 3.827 3.827
Treatments
-Unadjusted 35 106.638 3.047 313 0.001
Blocks within
Reps (adj.) 10 8.059 0.806
Error
-RCB Design 35 34.033 0.972
-Intrablock 25 25.974 1.039
Total 71 144.498

Efficiency of Lattice : Less efficient than Randomized Complete Block design

No adjustiments made to treatment means

Grand Sum= 148.00 Grand Mean= 2.0556 Total Count= 72

Coefficient of variation : 47.9717 percent.

Least Significant Differences
P=0.05 LSD= 2.0019
P=0.01 LSD= 2.6859
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Source of Degrees of Sum of
Variance Freedom Squares Mean Square ~ F-value  Prob
Replications 1 2.347 2.347
Treatments
-Unadjusted 35 1181.375 33.754 151 0.114
-Adjusted 35 1099.466 31413 1.87 0.034
Blocks within
Reps (adj.) 10 256.306 25.631
Error
| -Effective 35 588.020 16.801
| -RCB Design 35 782.153 22.347
Total il 1965.875

‘ -Intrablock 25 525.847 21.034
|
\

Efficiency of Lattice : Compared with Randomized Complete Blocks 133.01
Grand Sum= 543.00 Grand Mean= 7.5417 Total Count= 72
Coefficient of variation : 54.3494 percent.
| Least Significant Differences
I P=005 LSD="83211
P=0.01 LSD= 11.1645
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Source of Degrees of Sum of
Variance Freedom Squares Mean Square  F-value Prob
Replications 1 0.269 0.269
Treatments
-Unadjusted 35 39.408 1.126 1.46 0.166
-Adjusted 35 38.327 1.095 1.42 0.182
Blocks within
Reps (adj.) 10 8.342 0.834
Error
-Effective 25 19.282 0.771
-RCB Design <) 27.081 0.774
-Intrablock 25 18.739 0.750
Total 71 66.758
100.32

Efficiency of Lattice : Compared with Randomized Complete Blocks
Grand Sum=  96.80 Grand Mean =

Coefficient of variation :

Least Significant Differences

P=005 5D
P=00]1 ES%

1.8088
2.4480

65.3230 percent.

1.3444 Total Count =
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Source of Degrees of Sum of
Variance Freedom Squares Mean Square  F-value  Prob
Replications 1 3.556 3.556
Treatments
-Unadjusted 35 160.631 4.589 4.22 0.000
-Adjusted 35 150.408 4.297 4.13 0.000
Blocks within
Reps (adj.) 10 14.304 1.430
Error
-Effective 25 26.039 1.042
-RCB Design 35 38.064 1.088
-Intrablock 25 23.761 0.950
Total 71 202251
Efficiency of Lattice : Compared with Randomized Complete Blocks ~ 104.42

Grand Sum= 1190.80 Grand Mean= 16.5389 Total Count =

Coefficient of variation :

Least Significant Differences

P=045 ISD-=
P=0.01 LSD=

2.1019
2.8447

6.1707 percent.
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Source of Degrees of Sum of
Variance Freedom Squares Mean Square  F-value Prob
Replications 1 0.170 0.170
Treatments
-Unadjusted 35 5722 0.163 6.06 0.000
-Adjusted 35 5.737 0.164 6.65 0.000
Blocks within
Reps (adj.) 10 0.399 0.040
Error
-Effective 25 0.616 0.025
-RCB Design 85 0.945 0.027
-Intrablock 25 0.545 0.022
Total il 6.837

Efficiency of Lattice : Compared with Randomized Complete Blocks  109.53
Grand Sum= 344.18 Grand Mean= 4.7803 Total Count= 72
Coefficient of variation :  3.2840 percent.
Least Significant Differences

P=0.05 LSD=_ 0:3233

P=0.01 LSD= 0.4376
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Source of Degrees of Sum of
Variance Freedom Squares Mean Square  F-value Prob
Replications 1 0.043 0.043
Treatments
-Unadjusted 25 2.923 0.084 541 0.000
-Adjusted 35 3.073 0.088 6.58 0.000
Blocks within
Reps (adj.) 10 0.252 0.025
Error
-Effective 25 0.334 0.013
-RCB Design 35 0.541 0.015
-Intrablock 25 0.289 0.012
Total 71 3.506

Efficiency of Lattice : Compared with Randomized Complete Blocks ~ 115.79
Grand Sum= 212.21 Grand Mean= 2.9474 Total Count= 72
Coefficient of variation :  3.9188 percent.
Least Significant Differences

P=0.05 LSD=; 02379

P=0.01 LSD= 03219
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Source of Degrees of Sum of
Variance Freedom Squares Mean Square  F-value Prob
Replications 1 2722 2:729
Treatments
-Unadjusted 35 143.278 4.094 525 0.000
-Adjusted 35 155.313 4.438 6.54 0.000
Blocks within
Reps (adj.) 10 12.556 1.256
Error
-Effective 25 16.956 0.678
-RCB Design 35 27.278 0.779
-Intrablock 25 14.722 0.589
Total 71 173.278

Efficiency of Lattice : Compared with Randomized Complete Blocks  114.91
Grand Sum= 1066.00 Grand Mean= 14.8056 Total Count= 72
Coefficient of variation :  5.5624 percent.
Least Significant Differences

P=0.05 LSD= 1.6961

P=0.01 LSD= 22956
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Source of Degrees of Sum of
Variance Freedom Squares Mean Square  F-value Prob
Replications 1 2.920 2.920
Treatments
-Unadjusted 35 204.205 5.834 1.07 0.420
Blocks within
Reps (adj.) 10 51.535 5.153
Error
-RCB Design 35 190.705 5.449
-Intrablock 25 139.170 5.567
Total Tl 397.830

Efficiency of Lattice : Less efficient than Randomized Complete Block design
No adjustments made to treatment means
Grand Sum= 210.50 Grand Mean= 2.9236 Total Count= 72
Coefficient of variation :  79.8412 percent.
Least Significant Differences

P=0.05 LSD= 4.7388

P=0.01 LSD= 6.3580
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Source of Degrees of Sum of
Variance Freedom Squares Mean Square  F-value Prob
Replications 1 2.761 2.761
Treatments
-Unadjusted 35 99.965 2.856 193 0.027
-Adjusted 35 100.309 2.866 2.49 0.004
Blocks within
Reps (adj.) 10 121993 8209
Error
-Effective 35 40.356 1.153
-RCB Design 35 51.704 1.477
-Intrablock 25 38.711 1.548
Total 71 154.430

Efficiency of Lattice : Compared with Randomized Complete Blocks  128.12

Grand Sum= 770.50 Grand Mean= 10.7014 Total Count= 72

Coefficient of variation :

Least Significant Differences

P=0.05 LSD7
P=0.01 Esh—

2.1799
2.9248

10.0341 percent.
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Source of Degrees of Sum of
Variance Freedom Squares Mean Square  F-value Prob
Replications 1 575128.125 575128.125
Treatments
-Unadjusted 35 21015642.375 600446.925 6.15 0.000
-Adjusted 35 21789104.515 622545.843 8.60 0.000
Blocks within
Reps (adj.) 10 1904792.250 190479.225
Error
-Effective 25 1809919.669 72396.787
-RCB Design 35 3419587.375 97702.496
-Intrablock 25 1514795.125 60591.805
Total 7i 25010357.875

Efficiency of Lattice : Compared with Randomized Complete Blocks ~ 134.95
Grand Sum = 188841.00 Grand Mean =2622.7917 Total Count= 72
Coefficient of variation :  10.2588 percent.
Least Significant Differences

P=0.05 LSD= 554.1529

P=0.01 LSD= 750.0056
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= 4 [V a a ar 1 ¥
AITI9HHIN 23 MIRszHanunlsUsudnuaznanaainaalendon (R lansudels)

= = o dY a4 a
ﬁ]'lﬂmi!.ﬂ‘ifJ‘lJ!.‘)‘lEJ‘UWHQﬂ'&’ﬂﬂﬂﬂ’ﬂl&gﬂﬂﬁijmﬂﬁ ﬂ 2549 ﬂﬂﬂfﬂﬂf‘]u

Source of Degrees of Sum of
Variance Freedom Squares Mean Square  F-value Prob
Replications 1 331026.722 331026.722
Treatments
-Unadjusted 35 8884639.500 253846.843 6.71 0.000
-Adjusted 35 9055479.882 258727.997 7.90 0.000
Blocks within
Reps (adj.) 10 613984.389 61398.439
Error
-Effective 25 819052.533 32762.101
-RCB Design 35 1324011.278 37828.894
-Intrablock 25 710026.889 28401.076
Total 71 10539677.500
Efficiency of Lattice : Compared with Randomized Complete Blocks  115.47
Grand Sum = 115074.00 Grand Mean = 1598.2500 Total Count= 72

Coefficient of variation : 11.3251 percent.
Least Significant Differences
P=0.05 LSD= 372.7827

P=0.01 LSD= 504.5344
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= 3 o o =}
MINHUIN 24 ﬂ15ﬂizlnuﬂ1ﬂ1}3§ﬂu$ﬂﬁ NﬂﬂJ‘YI’Jhl‘lJ (GCA) ﬁﬂﬁmgﬂﬁ'llltL“ljﬂtlﬁ\‘l‘i}ﬂ\iﬁuﬂg’]

¥ 4 dyy o o aa & g9
and InannuganaRei 1dann1sneusiug 1ao33 Testeross daldau

Wugweusl $1u9u 9 aeiug

(MU : ASLUY)
_ Tester
Line
S6g1-5-B-2-BBBB#S#B  BJ#137S-1-3:2#B-B  No.A0-7-1#1#B#B-B  GCA
Ex1306 (W)S,-3-1 E 35 3.0 0.069
SK005S,-10-1 3.3 2.8 3.5 -0.014
Insee2S,2-1 3.5 3.8 3.0 0236
Hibrix3S,-7-1 35 35 3.0 0.153
Hibrix7,-1-1 3.0 25 3.0 -0.347
Hibrix108,-3-1 33 2.8 3.3 -0.097
GCA 0.111 -0.056 -0.056

= 1 o o ¥
AIINHUIN 25 ﬂTi1_]'53!1]uﬂ?ﬂuﬁﬁﬂuzﬂ'ﬁwﬁulﬂW']S (SCA) aﬂﬁmgﬂq'lllSE"INH'EQ‘UEN%Hﬂﬁ'I

¥ = Ay v o o ac ] 9
i Inannugneadan 1dnnnisnauiug 1ae75 Testoross ¥ lvae

o

¢
HEWDLLY TUIY

q

9 oWy

(MU0 : AZIUN)

Line

Tester

S6gl-5-B-2-BBBB#5#B BJ#137S,-1-3-2#B-B No.40-7-1#1#B#B-B

Ex1306 (W)S,-3-1
SK005S,-10-1
Insee2S,-2-1
Hibrix3S,-7-1
Hibrix7S,-1-1

Hibrix10S,-3-1

FOLLLL
-0.028
-0.028
0.056
0.056

0.056

0.306
-0.361
0.389
0.222
-0.278

-0.278

-0.194
0.389
-0.361
-0.278
0.222

0.222
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3198030 26 Madszdiumaussousmanaunalil (Gea) dnvazdmauin 11 Ina

a Ay ¥ a " act 2 v @ o1 '
wnugnHaNEuIR I8 nmnauiig 1a035 Testeross Fal¥moiugrionm

o w o
AIHIU 9 TIUNUHT

(Mo : #n)

Line

Tester

S6g1-5-B-2-BBBB#5#B

BJ#137S,-1-3-24B-B

No.40-7-1#1#B#B-B GCA

Ex1306 (W)S,-3-1 15 15 15 -1.353

SK0058,-10-1 15 20 17 0.667

Insee2S,-2-1 16 15 16 =]

Hibrix3S,-7-1 16 16 25 2833+

Hibrix75,-1-1 16 iq 17 0.167

Hibrix 10S,-3-1 15 17 15 -0.833
GCA -0.917 0.083 0.833

AINHUIN 27 MIUTUNUAANITOUSMIHENRNIE (SCA) ﬁ'ﬂymm"mauﬂﬂ i)'lﬂ%"l’ﬂ'ﬂﬂ

= Y ar o ad & k1 w & L]
nugaRANALIN IdeINMINaUTIg 1au75 Testeross Falgeneiugnomi

o w o
19U 9 TwWug

(Wiae : ln)
Tester
Line
S6g1-5-B-2-BBBB#5#B  BJ#137S,-1-3-2#B-B No.40-7-1#1#B#B-B

Ex1306 (W)S,-3-1 0.917 -0.083 -0.833
SK0058,-10-1 -1.083 2417 -1.333
Insee2S,-2-1 1.083 -0.417 -0.667
Hibrix3S,-7-1 -1.750 -3.250 5.000%*
Hibrix7S,-1-1 0.417 0.417 -0.833

0.417 0.917 -1.333

Hibrix10S,-3-1
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ma1ann 28 mstlsziumaussougmanania i (GeA) dnvazeryTueenaonindsd

9 - iy ¥ @ g &
50 % 910417 TwanNugRHENRLIN 1R INN I HENTE 1ABTT Testoross ¥

w o 1o o o
IS eeiugnoudidim 9 aewug

(W10 : )
Tester
Line
S6g1-5-B-2-BBBB#5#B  BI#137S.-1-3-24B-B  No.40-7-1#1#B#B-B GCA

Ex1306 (W)S,-3-1 57 o7 56 -4.611
SK005S,-10-1 61 g 57 =2.111
Insee28,-2-1 60 60 58 =L 778
Hibrix3S8,-7-1 63 69 68 5.556%*
Hibrix78,-1-1 68 64 59 2.889**
Hibrix10S,-3-1 60 62 61 0.056

GCA 0.472 0.722% -1.194

A19HIN 29 MIUsHTUAIENSTANZMIHANIANE (SCA) Anpaizeny Tuvenaonnd @Il

3 = Sy ¥ a o ad &
50 % 1INt InanmigaraAei 180NN sHaYLE 1AU3T Testeross ¥4

& o o o g
Tmougweuslsmam 9 aeiug

(1vae : W)
Tester
Line
S6gl-5-B-2-BBBB#5#B  BJ#137S,-1-3-2#B-B No.40-7-1#1#B#B-B
Ex1306 (W)S,-3-1 -0.139 -0.389 0.528
SK005S,-10-1 1.361 -0.889 -0.472
Insee2S,-2-1 0.528 20222 -0.306
Hibrix3S,-7-1 -4.306 1.444 2.861%*
Hibrix7S,-1-1 3861 H -0.389 -3.472

Hibrix10S,-3-1 -1.306 0.444 0.861
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m519HuIn 30 Mmsdsafiumanssougmswaninall (GCA)  dnvazegiusanaond iy

A iy ¥ w d ad 4
50 % 91091 TnavnugRauALIN Id9nmsnaug 1aeds Testeross 9

w d "o o o
1 moiugwerismou 9 moiug

(Mu2e : )
Tester
Line
S6g1-5-B-2-BBBB#5#B  BJ#137S.-1-3-24B-B  No.40-7-1#1#B#B-B GCA

Ex1306 (W)S,-3-1 60.0 61.0 55.0 -3.472
SK0058,-10-1 62.5 60.5 55.0 -2.806
Insee28,-2-1 61.0 63.0 578 =1h639
Hibrix3S,-7-1 64.5 70.0 68.5 5.528F*
Hibrix7S,-1-1 69.0 66.0 58.5 2.361*%
Hibrix10S,-3-1 61.5 65.0 60.0 0.028

GCA 0.944 p M 5 -3.056

MsEHan 31 MslsuiiumaussougmInaumME (SCA)  dnvmzegiuvenaondiiy

v A Ay Y o ac &
50 % i]1ﬂ‘lﬂ'ﬂ'ﬂﬂ‘ﬁ31ugﬂﬂﬁnlﬂﬂ'gl‘ﬂqﬂﬂ1ﬂﬂﬁ Nﬁllwuﬁjﬂﬂ'.l'ﬁ Testcross %4

3 w d ‘o v o
T enougensidmau 9 moiug

(W18 : W)

Line

Tester

S6gl-5-B-2-BBBB#5#B  BJ#1375,-1-3-2#B-B No.40-7-1#1#B#B-B

Ex1306 (W)S,-3-1
SK005S,-10-1
Insee2S,-2-1
Hibrix3S,-7-1
Hibrix78,-1-1

Hibrix10S,-3-1

0.389
2.222*
-0.444
-4.111
3.556%*

-1.611

0.222

-0.944

0.389

0.222

-0.611

0722

-0.611
-1.278
0.056
3.889%*
-2.944

0.889
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manEan 32 msdsafumaussouzmswaniialil (GeA) dnvazanugadu mindnlne

- Ay Y @ o as & 3 @ da ]
wugaRaREIR 1dInmsnauiu g 1Ag7T Testeross Faldmeiugrioui

$1uu 9 meiug
(MUY : LBUAUAT)

Tester
Line
S6gl-5-B-2-BBBB#5#B  BJ#13575.-1-3-2#B-B  No.40-7-1#1#B#B-B GCA

Ex1306 (W)S,-3-1 177.1 2148 175.F -181072
SK005S,-10-1 188.8 226.6 196.5 -3.289
Insee2S,-2-1 202.5 232:1 207.1 6.628%*
Hibrix3§,-7-1 204.6 2429 208.6 11.428%*
Hibrix78,-1-1 184.8 233.7 218.7 3461
Hibrix10S,-3-1 207.1 2209 1933 -0.156

GCA =13. 128 21.244** ~83122

M1 33 N1515HTUAIENITOUEMIHAIRIE (SCA) ANYULATIURAY 11N

¥ 4 dpyw @ o as & 99 v
1 InannugoaaufuIi 1dnnmsHauiug 1as73 Testeross alymeniug

WoLii I 9 Mg
(V10 : IUALAT)

Tester
Line
S6gl-5-B-2-BBBB#5#B  BJ# 137S,-1-3-2#B-B No.40-7-1#1#B#B-B
Ex1306 (W)S,-3-1 1.006 4,389 -5.394
SK005S,-10-1 -2.028 1.356 0.672
Insee2S,-2-1 1.706 -3.011 1.306
Hibrix38S,-7-1 -0.994 2.989 -1.994
Hibrix7§,-1-1 -12.778 1.706 11.972*

HibrixlOSé—3—1 13.089** -7.428 -5.661
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maamn 3¢ msilszifiumaussauzmswaniall (Gea) dnvazanugsiln 9in

9 a P gt a o acs & 9 @ o
$a Inannugnrauiedi dnnnsHauiug 1ae75 Testeross #aldaeniug

Woudi§mau 9 meiug
(V128 : IYURALUAT)

Tester
Line
S6g1-5-B-2-BBBB#5#B  BJ#1357S.-1-3-2#B-B  No.40-7-1#1#B#B-B GCA

Ex1306 (W)S,-3-1 79.4 104.3 84.4 -20.501
SK005S,-10-1 85.8 118.6 91.7 -9.184
Insee28,-2-1 1158 126.1 114.3 8:653**
Hibrix38,-7-1 116.8 138.1 1258 16.999**
Hibrix78,-1-1 103.3 122.4 115.9 3.983
Hibrix108,-3-1 114.0 09T 106.1 0.049

GCA -7.474 9.99]** =2i517

MINIIN 35 MsUszlumeusInUENIHANRWIZ (SCA) nBULANNGIHN 91N

) P Ay ¥ @ =y 4 g/ v d
$ Inamugorauifodi 1dnnsnauiug 1asat Testeross ¥11Faeniug

¥ 1o a o
WOUNTIUIU 9 FWWUT
(MUY : IBUALUAT)

Tester
Line
S6gl1-5-B-2-BBBB#5#B  BJ#1375,-1-3-2#B-B No.40-7-1#1#B#B-B
Ex1306 (W)S,-3-1 -2.526 4.959 -2.433
SK0058S,-10-1 -7.443 7.942* -0.499
Insee2S,-2-1 4.132 -2.445 -1.687
Hibrix3S,-7-1 -2.626 1.209 1.417
Hibrix7S,-1-1 -3.110 -1.424 4534

Hibrix10S,-3-1 11.574%* -10.241 -1.333
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a 1 o Y o w a H
MITNAUIN 36 mﬂJsxmumﬁmmuzmwﬁnm‘lﬂ (GCA) an‘ymzmu:}ufsmﬂmﬁm 210
9/ = sy g w o ey & 3
i Inavnugnuauipean ldonmanauiug 1ag3T Testcross 4314

o 1 ‘o o d
aouE oS IIu 9 Meug

(M8 : )
Tester
Line
S6gl-5-B-2-BBBB#5#B  BJ#1357S.-1-3-2#B-B  No.40-7-1#1#B#B-B GCA
Ex1306 (W)S,-3-1 84.5 86.5 82.0 -2.583
SK005S,-10-1 86.5 85.0 82.0 -2.417
Insee2S,-2-1 85.0 88.0 87.5 -0.083
Hibrix3S,-7-1 86.5 92.0 9250 g Asr*
Hibrix78S,-1-1 93.0 89.0 83.0 1.417
Hibrix10S,-3-1 88.0 89.0 85.0 0.417
GCA 0.333 ].333% -1.667

a 1 @ o w a3 4
M519H1IN 37 M5UssHUAANTTOUEMIHANIANE (SCA)  dnyzduIuduaufod 90
¥ a Ay y v o et 4 g9
F1aTnavnuganauAodit 1danmswaiug 1aods Testeross #1114

L 1o @ o
AIYNUTWOLNITUIU 9 TMENUE

(MU : TU)
Tester
Line
S6gl-5-B-2-BBBB#5#B  BJ#137S,-1-3-2#B-B No.40-7-1#1#B#B-B
Ex1306 (W)S,-3-1 -0.167 . 0.833 -0.667
SK005S,-10-1 1.667 -0.833 -0.833
Insee2S,-2-1 -2.167 -0.167 2.333
Hibrix3S,-7-1 -4.000 0.500 3.500*
Hibrix78,-1-1 4333 -0.667 -3.667

Hibrix108,-3-1 0.333 0.333 -0.667
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M51aNLan 38 Msdsdiumaussauzmsaauiall Gea)  dnvazdmaudniiiluhidn

) A  Ayy v & aa & q9
g Inannugarauadi Idnmsnauiug 1ae35 Testeross ¥l

fufwoaisuau 9 aeiug
(miae : ln)
Tester
Line
S6g1-5-B-2-BBBB#5#B  BJ#1357S,-1-3-24B-B  No.40-7-1#1#B#B-B  GCA

Ex1306 (W)S,3-1 0.0 0.0 0.0 -0.194
SK005S,-10-1 0.0 35 0.0 0.972%*
Insee2S,2-1 0.0 0.0 0.0 -0.194
Hibrix3S,-7-1 0.0 0.0 0.0 -0.194
Hibrix7S,-1-1 0.0 0.0 0.0 -0.194
Hibrix10S,-3-1 0.0 0.0 0.0 -0.194

GCA -0.194 0.389%* -0.194

MSIHHIN 39 M5UTLTUAFNTTOUSMIHAURNIE (SCA) dnvazsaudnnilunin

) a4 dyy v o s L q9
1t Inannuganaai ldainmsuaiug Iao3% Testoross 9140

ar dEy

WUEN

o w o
DUNAIUIU 9 TN UT

(WU

#n)

Tester

Line

S6g1-5-B-2-BBBB#5#B BJ#137S,-1-3-2#B-B No.40-7-1#1#B#B-B

Ex1306 (W)S,-3-1
SK0058S,-10-1
Insee2S,-2-1
Hibrix3S,-7-1
Hibrix7S,-1-1

Hibrix10S,-3-1

0.194

-0.972

0.194

0.194

0.194

0.194

-0.389

1.944%*

-0.389

-0.389

-0.389

-0.389

0.194

-0.972

0.194

0.194

0.194

0.194
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A1519M330 40 Msdsziiumaussouznsrauiall (GCA)  dnvmzsauiniiin/den

) A A ) A Ayy @ o an
ﬁﬁﬂﬂ\lunﬂ‘ﬁﬁ ‘l"l']ﬂ‘\l']'ﬂ‘i‘lﬂ?‘i?'lugﬂﬂﬁh!ﬂﬂ?‘l’lvlﬂil'lﬂﬂ']ﬁﬂﬁﬂwuﬁiﬂﬂ’lﬁ

& a d 1 1o w
Testcross “lfﬂ%ﬂ MWWAUTWBLLITUIU 9 ?UNUTY

(M98 : 1)

Tester

Line

S6gl-5-B-2-BBBB#5#B  BJ#1357S.-1-3-2#B-B  No.40-7-1#1#B#B-B GCA

Ex1306 (W)S,-3-1 0.0 0.0 6.0 111!

SK005S,-10-1 0.0 0.5 9.0 2.278%*

Insee2S,-2-1 0.5 0.0 0.0 -0.722

Hibrix38,-7-1 0.0 0.0 0.0 -0.889

Hibrix7S,-1-1 0.0 0.0 0.0 -0.889

Hibrix10S,-3-1 0.0 0.0 0.0 -0.889
GCA -0.806 -0.806 k61 1%+

A1519HIN 41 A5UsSiuATaNsTOULMIHANRNIE (SCA)  anvazdmuilniifin)den

Y 1a a ¥ 4 Ay w o o
Fuilnliia¥a sndnInannugnrauanai ldniamsnaiug lagis

P w o1 1o w o
Testeross ¥4 1FaoRUFWONNTIUIY 9 TUAUT

(M2 ; /)

Line

Tester

S6gl1-5-B-2-BBBB#5#B  BJ#1375,-1-3-2#B-B No.40-7-1#1#B#B-B

Ex1306 (W)S,-3-1
SK005S,-10-1
Insee2S,-2-1
Hibrix3S,-7-1
Hibrix7S,-1-1

Hibrix10S,-3-1

-1.194
-2.361
el39
0.806
0.806

0.806

-1.194
-1.861
0.639
0.806
0.806

0.806

2.389
4.220%*
=1.778
-1.611
-1.611

=1.611
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. v '
M319Ruan 42 mMsdszdiumaussouzaswauialy (Gea)  anvziihmindnaans

4 o ) 9 sy o o
wldend oy 15 du Mndn InannugarauRI ldnamswauiug lag

ad & £ w a0 ‘o w o
3 Testeross B 1FAORUTWOLITIUIU 9 ATWNUT

(111720 : A lansu)
Tester
Line
S6gl-5-B-2-BBBB#5#B  BJ#13575.-1 -3-2#B-B  No.40-7-1#1#B#B-B GCA

Ex1306 (W)S,-3-1 5.0 6.1 5.2 -0.614
SK0058,-10-1 o s 6.5 0.369
Insee2S,-2-1 6.5 54 51 =0.397
Hibrix3S,-7-1 5.7 7.0 8.0 0.819%*
Hibrix7S,-1-1 5:3 Tt 5.6 0.169
Hibrix 10S,-3-1 5.6 6.7 4.8 -0.347

GCA -0.481 0.686** -0.206

¥ o
ATNHUIN 43 MU UMANITOULNTHAURNIZ (SCA) anyazIuHnaANa

- ° v o a4  dyw o o
lﬂﬂf]ﬂﬂ'}uqu 158U ﬂjﬂﬂ]’lii“ﬂﬂ')’]”gﬂﬁﬁﬂlﬁﬂjﬂ sﬂil’lﬂﬂ‘liwﬁuwuﬂﬂﬂ

ad & 9/ o d 1o a d
3% Testcross FlFaeNUFWOLNTIUIU 9 F1BWUY

(MU :

nlansy)

Line

Tester

S6gl-5-B-2-BBBB#5#B  BJ#137S,-1-3-2#B-B No.40-7-1#1#B#B-B

Ex1306 (W)S,-3-1
SK005S,-10-1
Insee2S,-2-1
Hibrix3S,-7-1
Hibrix7S,-1-1

Hibrix10S,-3-1

0.064

-0.669

1.347*

-0.719

-0.419

0.397

-0.003

0.414

-0.969

-0.586

0.814

0.331

-0.061

0.256

-0.378

1.306*

-0.394

-0.728




108

¥ ¥
MINUIN 44 MsUsziiumaussauznsHauna 1y (GCA) dnvazihmininaalen

ldendwau 15 du vindnInannuganaunodi 1dnanssaiug lay

sy & £ a d 1 o @ o
15 Testcross Gﬁﬂﬂfﬂwwqummmmu 9 TMUNUT

(Vv : N lansy)

Line

Tester

S6g1-5-B-2-BBBB#54#B  BJ#1357S.-1-3-2#B-B  No.40-7-1#1#B#B-B GCA

Ex1306 (W)S,-3-1 3.60 4.05 3.45 0.019

SK0058S,-10-1 2.90 4.70 4.10 0.219

Insee2S,-2-1 3.85 3.50 335 -0.114

Hibrix38,-7-1 3.25 3.40 4.90 0.169

Hibrix78,-1-1 2.95 4.45 3.39 -0.097

Hibrix108,-3-1 3.50 3.80 3.15 =0.197
GCA -0.339 0.303* 0.036

ANINHUIN 45

¥
M5UTLNUMFNTTOULMTHTURNIE (SCA) anvaivuninaailen

wliondman 15 du mndn Inannugaraunei ldainnmspauiug lng

ad £ o ' 1o @ o
1 Testeross A9 1FaeRugHoLIT NI 9 meriug

(¥iu2e : N laniy)

Tester
Line
S6gl-5-B-2-BBBB#5#B  BJ#137S,-1 -3-2#B-3 No.40-7-1#1#B#B-B
Ex1306 (W)S,-3-1 0.239 0.047 -0.286
SK005S,-10-1 -0.661 0.497 0.164
Insee2S,-2-1 0.622 -0.369 =(.253
Hibrix3S,-7-1 -0.261 -0.753 1.014%*
Hibrix78S,-1-1 -0.294 0.564 -0.269
Hibrix108S,-3-1 0.356 0.014 -0.369
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MINWUIN 46 MIszumanssouzmsuaunid il (GCA) anvaziwudnaalenilien

sy ¥ ¥ o Ay v w o =]
n18uasgiu vindm Inannugnwau@edn lannmswauiug lngds

£ s/ o fo @ o
Testcross m‘l%mﬂwqummﬁnmu 9 mﬂwuq

(7w : dn)
Tester
Line

S6gl-5-B-2-BBBB#5#B  BJ#13575,-1-3-2#B-B  No0.40-7-1#1#B#B-B GCA
Ex1306 (W)S,-3-1 7.50 8.50 7.50 -1.889
SK005S,-10-1 4.50 14.50 8.50 -0.556
Insee2S,-2-1 14.00 7.50 7.00 0200
Hibrix3S,-7-1 12.00 11.50 8.00 0.778
Hibrix78,-1-1 10.00 16.00 10.00 2.278
Hibrix10S,-3-1 12.00 9.50 6.50 -0.389

GCA 0.278 1.528 -1.806

MIWEUIN 47 MSUSLUTUMANITOUSMIHANRINE (SCA) anvazsuuinaailenulion

Ay Y ) s Ay P aa
’I’l‘lﬂﬁﬂﬂij’lu ‘i]’lﬂ‘il'l'ﬂ?‘lﬂﬂ’ﬂuQﬂNﬂNLﬂU'J'YIvlﬂﬂ'lﬂﬂ'!'iﬂﬂﬂl“ﬂﬁiﬂﬂ')'ﬁ

& w T o o o
Testeross ¥4 1Feewugnonis U 9 dewug

(W10

- Hn)

Line

Tester

S6g1-5-B-2-BBBB#5#B  BJ#137S.-1-3-2#B-B  No.40-7-1#1#B#B-B

Ex1306 (W)S,-3-1
SK005S,-10-1
Insee2S,-2-1
Hibrix38S,-7-1
Hibrix7S,-1-1

Hibrix10S,-3-1

-0.611

-4.944

4.222

1.222

-2.278

2.389

-0.861

3.806

-3.528

-0.528

2472

-1.361

1.472

1.139

-0.694

-0.694

-0.194

-1.028
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v ¥
MI19HUIN 48 N15Usiumgussouzmskauna 1l (GCA) ansmziimiindnaaleon

A Ay y £ a Ay w v
lﬂﬂﬂﬂ“%ﬂﬂ’]@lij‘]u %’Iﬂqn'lIW?’]H'JTuQﬂNfﬂJlﬂﬂjﬂ1ﬂ%1ﬂﬂ1iﬂﬁnwuqiﬂﬂ

|
‘ ad & v a o o d
‘ 73 Testeross B9 1HeoRUFWOLUTIUIU 9 MWL

(M7 : A lansw)

[ Insee28,-2-1

Tester
Line
S6gl-5-B-2-BBBB#5#B  BI#1357S-1-3-24B-B  No.40-7-1#1#B#B-B GCA
Ex1306 (W)S,-3-1 2.00 2.45 1.90 -0.322
SKO005S,-10-1 1.70 3.85 2.30 0.178
l3.60 1.85 1.80 -0.022
Hibrix3S,-7-1 2.70 2:35 2.00 -0.022
Hibrix7S,-1-1 1.90 4.35 245 0.361
Hibrix10S,-3-1 2.80 2.45 1.55 -0.172
0.011 0.478 -0.489

| GCA

¥
MSI9HNIN 49 M55 IUMIENTTOUSATHANIRINE (SCA) anpuziiminindailen

ad = 3 ar oo To @ o
25 Testcross “1!61‘]5’&\'16]“1!1;17‘!0&!%1]111’3‘14 9 #UNUT

| A dyy ) 4  dpy v o
| nldeniilduasgiu nindn InannugnrauRedn Iannmskaiug lao

(Mu7e : N laniy)

Line

Tester

S6gl-5-B-2-BBBB#5#B  BI#137S,-1-3-2#B-B No.40-7-1#1#B#B-B

Ex1306 (W)S,-3-1
SK0058S,-10-1
Insee2S,-2-1
Hibrix3S,-7-1
Hibrix7S,-1-1

Hibrix10S,-3-1

-0.128

-0.928

kb2,

0.272

-0.911

0.522

-0.144

0.756

-1.044

-0.344

1.072

-0.294

0.272

0.172

-0.128

0.072

-0.161

-0.228
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MSIHUIN 50 MsvszEiumanssauzmsnaunlil (GeA) snvaziwuinaadenien

Ay o ¥ o a4 dyw @ o as
Yl‘lllllﬂll‘lﬂ‘iyu i]_IﬂGUTJTWQ‘”31u@ﬂﬂﬁulﬂﬂqﬂqﬂﬂ1ﬂﬂ1ﬁ N’dlj‘wugiﬂtl’)ﬁ

£ a o3 1o o d
Testeross B4 19 aenugwanuiiam 9 moiug

(W11e : 1)
Tester
Line
S6gl-5-B-2-BBBB#5#B  BJ#13575.-1-3-2#B-B  No.40-7-1#1#B#B-B GCA
Ex1306 (W)S,-3-1 7.50 6.50 7.50 0.583
SK0058,-10-1 10.50 5.00 8.00 1.250
Insee2S§,-2-1 1.50 7.50 8.50 -0.750
Hibrix38,-7-1 3.50 4.00 16.50 1.417
Hibrix78,-1-1 6.00 1.00 6.50 -2.083
Hibrix10S,-3-1 3.00 7.00 8.50 -0.417
GCA -1.250 -1.417 2.667

AIS1HLIN 51 M55 umanssouzNIsHaName (SCA) dnvazituidnaadenalden

an 1 P} A Ay o o ac
7l18nsgu m1nd Twannugnwaufean ldnnmswauniug 1aods

P w d to w o
Testcross qiﬂ%ﬁwwqummmmu 9 MUNUY

MU : Hln)

Line

Tester

S6gl-5-B-2-BBBB#5#B  BJ#137S,-1-3-2#B-B  No.40-7-1#1#B#B-B

Ex1306 (W)S,-3-1
SK005S,-10-1
Insee2S,-2-1
Hibrix3S,-7-1
Hibrix78S,-1-1

Hibrix10S,-3-1

1.583

3.917

-3.083

=3.250

2.750

=1.917

0.750

-1.417

3.083

-2.583

-2.083

2.250

23

-2.500

0.000

5.833

-0.667

-0.333
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v v
M3519WHINn 52 Msdszdiumaussouzmanauna il (GCA) Savaziihmindnaalen

A dy my ) s  dAyy o &

waend ildinasgiu nnd Inannugnraaaeln ldnnmskauiug
ad 4 g/ a o 1 1o o d
TAwT Testeross W lFameRuFHOLUTIUIU 9 MENUT

(W10 : nlaniy)

Tester
Line

S6¢1-5-B-2-BBBB#S#B BI#1357S-1-3-2¢#B-B  No.40-7-1#1#B¥B-B  GCA
Ex1306 (W)S,3-1 1.60 1.60 1.55 0.35
SK005S,-10-1 1.20 0.85 1.80 0.05
Insee2S,-2-1 0.25 1.65 1.55 -0.083
Hibrix3S,-7-1 0.55 0.70 2.90 0.15
Hibrix78,-1-1 1.05 0.10 1.20 -0.45
Hibrix10S,-3-1 0.70 1.35 1.60 -0.017

GCA -0.342 -0.192 0.533*
5
AMFIHUIN 53 MIUTSITUAITUTTOUSMINANRIIE (SCA) dnuazihwindnaalen
nldenitly1Rnasgiu mni’hﬂwwmmqnwamﬁmﬁ"lﬁ’mnmﬁNﬁuﬁu'ﬁj
Tau% Testoross F1Fmuiuiwomis oy 9 meviug
(M2 : A lan3w)
Tester
Line
S6g1-5-B-2-BBBB#S#B  BI#137S-1-3-2#B-B  No.40-7-1#1#B#B-B

Ex1306 (W)S,-3-1 0.358 0.208 -0.567
SK005S,-10-1 0.258 -0.242 -0.017
Insee2S,-2-1 -0.558 0.692 -0.133
Hibrix3S,-7-1 -0.492 -0.492 0.983
Hibrix7S,-1-1 0.608 -0.492 -0.117
Hibrix10S,-3-1 -0.175 0.325 -0.15
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MIWUIN 54 NMsdsziuamaussouzmsnauiialil (Gea) anvazazuuuiln 110412 Ina

= Y ¥ w o ad £ 9 o o 1
H'J’Iugﬂﬂﬁlllﬂﬂ’.m'lﬂ‘iﬂﬂﬂ'l‘iﬂﬁuWU!j‘TﬂU’J‘ﬁ Testcross “BQi%ﬁTUWNEWﬂLLN

° w d
IUIU 9 muwuq

(WU : AZUUY)

Tester
Line
S6gl-5-B-2-BBBB#5#B  BJ#13578,-1-3-2#B-B  No.40-7-1#1#B#B-B GCA
Ex1306 (W)S,-3-1 275 3.25 3.00 0.236
SK005S,-10-1 225 2.50 2.75 -0.264
Insee2S,-2-1 3.00 3.00 275 0.153
Hibrix3S,-7-1 2.50 2.50 325 -0.014
Hibrix78,-1-1 275 3.00 2.50 -0.014
Hibrix10S,-3-1 23 3.00 2.25 -0.097
GCA -0.097 0.111 -0.014

ASHANIN 55 M5USLHUAMFNTTOULMTHANRINE (SCA) dnyazazuuuidn 101 Ine

= a 9/ a ot ad =& 9 v d L]
WIUGNHAUALIN IRINMsHauRIT 1Ae3T Testoross Faldaoiugnonsd

$1uu 9 deug

(MUY : AZUUY)

Line

Tester

S6gl-5-B-2-BBBB#5#B  BJ#137S,-1-3-2#B-B  No.40-7-1#1#B#B-B

Ex1306 (W)S,-3-1
SK005S,-10-1
Insee2S,-2-1
Hibrix3S,-7-1
Hibrix7S,-1-1

Hibrix108,-3-1

-0.153

-0.153

0.181

-0.153

0.097

0.181

0.139

-0t

-0.028

-0.361

0.139

0.222

0.014

0.264

=0:.153

0.514*

-0.236

-0.403
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MU 56 MIsziiumanssousmsnaunalil (Gea) dnvazanuenidn 1nd 1 Ina

= =y @ " a 2 ) a J [
nNUIHAIALIN TAINMsHauiu g 19635 Testeross ¥alFaeiugou

$1u9u 9 ewiug

(MU0 : 1HUALIAT)

Tester

Line

S6g1-5-B-2-BBBB#5#B  BJ#1357S-1-3-2#B-B  No.40-7-1#1#B#B-B GCA

Ex1306 (W)S,-3-1 16.62 17.17 16.44 -0.327

SK0058,-10-1 15.96 18.50 16.80 0.015

Insee28S,-2-1 18.42 16.62 15.38 -0.266

Hibrix38§,-7-1 17.00 17.41 16.89 0.029

Hibrix78,-1-1 16.97 18.88 16.70 0.446

Hibrix10S,-3-1 17.71 1713 16.69 0.103
GCA 0.041 0.547 -0.587

MIWHUIN 57 M5UsHUMAUTTOULMIHALIRNIEZ (SCA) anBazANeIHn 119917 Ina

= ~ 9 a o ad -5 9/ a d 1 ]
MIUGARAUIALIN IANINMIIHANALT 1n03T Testeross &4 ldfeeusnoai

$1u9u 9 mowug

(HU : IBUALAT)

Line

Tester

S6gl1-5-B-2-BBBB#5#B  BJ#137S,-1-3-2#B-B  No.40-7-1#1#B#B-B

Ex1306 (W)S,-3-1
SK005S,-10-1
Insee2S,-2-1
Hibrix38S,-7-1
Hibrix78S,-1-1

Hibrix108,-3-1

-0.168

-1.164

1.574%*

-0.142

<0592

0.492

-0.118

0.863

-0.736

-0.234

0.819

-0.594

0.286

0.301

-0.838

0.376

-0.227

0.103
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MINEUIN 58 Mstsaumanssauzmsnaumll (Gea)  dnumzanunhaeiln 9n

d o o o s 4
41 Inannugnrauaedt 18anmsnaaiug 1asas Testcross Hal¥

o o 1o o o
fT'lZJWU‘EWf’JLHﬁI'IH'J'LI 9 fl"]EJ‘W‘L!ﬁ'

(MUY : 15UAIAT)

Tester
Line
S6gl-5-B-2-BBBB#5#B BJ#1357S.-1-3-2#B-B  No0.40-7-1#1#B#B-B GCA
Ex1306 (W)S,-3-1 4.86 S ) 0.224
SKO0055,-10-1 4.71 4.76 5.09 0.023
Insee2S,-2-1 4.75 4.85 5.10 0.072
Hibrix38,-7-1 4.54 4.61 4.97 -0.122
Hibrix7S,-1-1 4.52 4.89 4.86 -0.071
Hibrix108S,-3-1 4.77 4.66 4.67 =027
GCA -0.137 -0.003 0.14%*

AMINHUIN 59 NI5YTTIIUMFUTTOUEMIHAURWE (SCA)

AnuzANUNNHN 910

) S Ay g o o ot £ qw
1 InannugnrauReIN I nmskauus 1agds Testeross 4919

@ o 1o o o
ﬁ']UW‘U'QWﬂLuJi}']u?M 9 MUNWUT

(U : IBUALIAT)

Line

Tester

S6gl-5-B-2-BBBB#5#B  BJ#137S,-1-3-2#B-B  No.40-7-1#1#B#B-B

Ex1306 (W)S,-3-1
SK005S,-10-1
Insee2S,-2-1
Hibrix3§,-7-1
Hibrix7S,-1-1

Hibrix10S,-3-1

-0.056

-0.008

-0.010

-0.032

-0.100

0.206

0.124

-0.088

-0.047

-0.089

0.137

-0.038

-0.069

0.096

0.057

0.121

-0.037

-0.168




A519RUIN 60 MsUszlumanssausmswaunalil (Geca)

116

ANYUANUATING 9710

k7 = P 9 ar o ey & 9
P Inavnugarau@eIn 1A nmsnauiug 1as35 Testcross a4

w o o @
TIYNWUTWOUNIIUIU 9 ﬁwwuﬁ'

(MU : 1 URAST)

Tester
Line
S6gl-5-B-2-BBBB#5#B  BJ#1357S-1-3-2#B-B  No0.40-7-1#1#B#B-B GCA

Ex1306 (W)S,-3-1 313 3.08 3.28 0.176
SK0055,-10-1 2.88 297 3.26 0.036
Insee28,-2-1 2192 2.88 312 -0.012
Hibrix38,-7-1 2.81 2.78 259 -0.127
Hibrix7S,-1-1 2.82 3.00 3.04 -0.033
Hibrix10S,-3-1 3.01 2.83 3.00 -0.039

GCA -0.059 -0.072 0. 131%*

MINNHHIN 61

miﬂiznﬁuﬁmmmuzmsr-afmmww (SCA)

ANHULANUNINFT 910

= 4 @ o = 2
T lnannugnrau@edi 1dnnnisnaaniug 1avds Testeross F919

ar o1 o @ o
mtl‘wu‘qwaumm’m 9 ff'lUW‘Hli‘

(MU : LYUAAT)

Line

Tester

S6g1-5-B-2-BBBB#5#B  BJ#1378,-1-3-2#B-B  No.40-7-1#1#B#B-B

Ex1306 (W)S,-3-1

SK0058S,-10-1
Insee2S,-2-1

Hibrix38,-7-1
Hibrix78,-1-1

Hibrix108S,-3-1

0.023

-0.08

0.001

0.009

-0.078

0.124

-0.013

-0.03

-0.019

-0.011

0.122

-0.049

-0.01

0.11

0.018

0.002

-0.044

-0.076
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MINRUIN 62 Msdsziiumanssougniswaunall (Geca)  drvazsuueadeiln 910
4 i o o a 2
T lwannugnuaudionii ldnnmsnausiag 1ae3% Testeross #9419

@ d o ar
awiugrou$ Il 9 aeug

(v : fn)
Tester
Line
S6gl-5-B-2-BBBB#5#B  BJ#1357S-1-3-24#B-B  No0.40-7-1#1#B#B-B GCA
Ex1306 (W)S,-3-1 13.800 15.000 15133 -0.078
SK0055,-10-1 14.867 14.800 16.000 0.500
Insee2S,-2-1 14.133 14.867 14.000 -0.389
Hibrix35,-7-1 14.133 13.933 16.133 0.011
Hibrix78-1-1 15.067 14.000 15.800 0.233
Hibrix108,-3-1 14.200 14.267 14,867 -0.278
GCA -0.356 -0.244 0.600*

A1TEUIN 63 M5UsTUMBUTIOUTMINAURIIE (SCA)  anvaEuINueein 910
¥ 4 Ay w o o 4 qu
12 Inav nugnreruReIn ldvnnisnaniiug 1ae33 Testeross a4

aeRugWo§ 19U 9 mowug

(420 : in)
Tester
Line
S6g1-5-B-2-BBBB#5#B  BIJ#137S,-1-3-2#B-B  No.40-7-1#1#B#B-B
Ex1306 (W)S,-3-1 -0.489 0.6 -0.111
SK005S,-10-1 0 -0.178 0.178
Insee2S,-2-1 0.156 0.778 -0.933
Hibrix3S,-7-1 -0.244 -0.556 0.8
Hibrix7S,-1-1 0.467 -0.711 0.244

Hibrix108S,-3-1 0.111 0.067 6 813 72
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MWD 64 MIVsziumanssouzmsnauna il (GCA) dnvazilosiFudanurnu

4 i ar " =, &£
10912 TnannugnrauReIn lAvInmswaunug 1ae35 Testeross e ldaw

a o 1 o

UTWOUNTIUIU O AW

9 E]

' a  d
(VMUY : BIFIUINGY)

Tester
Line
S6gl-5-B-2-BBBB#5#B  BJ#1357S.-1-3-2#B-B  No.40-7-1#1#B#B-B GCA

Ex1306 (W)S,-3-1 10.00 10.00 9.40 =0.597
SK0055,-10-1 10.60 9.80 1L.15 0.119
Insee2S,-2-1 o 10.75 12.50 -0.264
Hibrix38,-7-1 8.00 I1.2§ 11.50 -0.147
Hibrix7S,-1-1 11.00 11.50 12.65 1. 315+
Hibrix10S,-3-1 9.50 10.50 9.90 -0.431

GCA -1.022 0.236 0.786

a ' o dd o
ASIHUIN 65 MIUTLUUUMANITIDUSNMIHTURNZ (SCA) ﬂﬂymglﬂﬂjicﬂu¢‘ﬂ31uw'ﬂu

k7 = ‘:' 3/ w o sy A E
ﬁ]']ﬂ‘ll']')IWﬂ‘H'ﬂu@'ﬂNlelmfnﬂvlﬂ‘ﬂ']ﬂﬂ'liﬂﬁﬂwuﬁjﬂﬂjﬁ Testcross Wﬂcl.‘]fﬁ'!ﬂ

@ o

UEWeIaI$11I 9 MeWug

L

1 a d
(VU8 : DIATVINY)

Tester
Line
S6gl-5-B-2-BBBB#5#B  BJ#137S,-1-3-2#B-B  No.40-7-1#1#B#B-B
Ex1306 (W)S,-3-1 1.222 -0.036 -1.186
SK005S,-10-1 1.106 -0.953 -0.153
Insee2S,-2-1 -1.961 0.381 1.581
Hibrix38,-7-1 -1.228 0.764 0.464
Hibrix75,-1-1 0.306 -0.453 0.147

Hibrix10S,-3-1 0.556 0.297 -0.853
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] ¥
MIWUIN 66 MIUsziiumaussouzmsnaunall (GCA) dnvmznarnaninaanalden

§ i @ o 4
M Tnanugawaundi Tavinmsnausiug 10e35 Testeross d9l4ee

s

HINW

o 1

L $ 11U 9 eeviug

(2w : dlansusaals)

Tester

Line

S6g1-5-B-2-BBBB#5#B  BJ#1357S.-1-3-24B-B  No.40-7-1#1#B#B-B GCA

Ex1306 (W)S,-3-1 2267 2765 2338 -285.264

SK0055,-10-1 2380 3400 2924 160.514

Insee2S,-2-1 2947 2425 2289 -187.042

Hibrix38,-7-1 2561 3151 Y 406.321**

Hibrix7S,-1-1 2403 3491 2589 69.847

Hibrix108,-3-1 2559 3037 2153 -164.375
GCA -224.820 304.069** -79.249

b
AITHNNUIN 67 m'jﬂs:mumﬁmmuxmwﬁummz (scA) anvagHantadnaanulaen

¥ a Ay y @ as 2 g9
‘ﬂ'lﬂ‘UTJI‘W@‘H'J'ﬁ.igﬂNﬁllLﬂﬂ']?lulﬂi]'lﬂﬂ'lﬁﬂﬁuwuﬁiﬂﬂ'lﬁ Testcross "lf\ﬂslfﬁ’lﬂ

a d o w o
WHTWOUUTIUIY 9 oiug

(WU : N lansuaa'ls)

Line

Tester

S6gl-5-B-2-BBBB#5#B  BJ#137S,-1-3-2#B-B  No.40-7-1#1#B#B-B

Ex1306 (W)S,-3-1
SK005S,-10-1
Insee2S,-2-1
Hibrix3S,-7-1
Hibrix7S,-1-1

Hibrix10S,-3-1

35.931
-296.514
6L7709%
-360.988

-183.18

187.042

5.709

194.598

-432.514

-300.543

375.931

156.82

-41.64

101.916
-185.195
661.531%*
=)0 151

-343.862
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MIAUIN 68 MsUsziiumeaussauznisnann il (GCA) dnumswarnaninanlenlisn

v a an @ @ P & 9
11091 Inannugaraaedn 1denmsnauiug 1ne35 Testeross ¥ 1da1w

w d 1o @ d
WUEWOLUTIUIU 9 aeWU]

(W17 : Alansusals)

Tester

Line

S6gl-5-B-2-BBBB#5#B  BJ#1357S.-1-3-24B-B  No.40-7-1#1#B#B-B GCA

Ex1306 (W)S,-3-1 1632 1836 1564 4.617

SK005S,-10-1 1315 2131 1859 95.284

Insee2S,-2-1 1745 1587 1519 -55.827

Hibrix3S,-7-1 1473 1541 2297 97.802

Hibrix78,-1-1 1337 2017 1519 -48.272

Hibrix108,-3-1 1587 1723 1428 -93.605
GCA =157a27 133.062 24.765

MIINUIN 69 N15U5TTUMTUTTOULMIHNAVMIIE (SCA) anvazranasinaalenilaen

) S  dnyyw @ aa £ qw
1AT InAnNUGNREALIN IAVINMINALITUE 1A83D Testcross ¥4 1da

o

WUFW

o 1

() ar
BUUIIUIU 9 ﬁ'lﬂwuﬁ‘

myae : dlansudels)

Line

Tester

S6gl-5-B-2-BBBB#5#B  BJ#137S,-1-3-2#B-B  No.40-7-1#1#B#B-B

Ex1306 (W)S,-3-1
SK005S,-10-1
Insee2S,-2-1
Hibrix3S,-7-1
Hibrix78,-1-1

HibrixlOSz-3-1

112.494

-295.506

286.272

=139.358

-129.284

165.383

25.605

229.605

-163.284

-362.247

259.827

10.494

-138.099

65.901

-122.988

501.605%*

-130.543

-175.877
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‘_\i e -




¥o-ana
-
BT

ey =
sziamsanu

1Jsz3amsninaiu

wwadud aune
3 {IQUI0U 2525
s =& = @ o
W.A. 2543 souAnyImeuday 1saSouduiums
Ineny W lnil
= = a a  a ] d
W.A. 2547 USaNas MeImansiudin (WM ans)
= ar 19 or o =t 1]
un1Ineaoud 19 Jamdasee vy
9 Yy oy 4 =
W.A. 2549 Arredmiiasaums gudma lu Tadansaumer

PrIeaeu 19 dandaealval
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