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ABSTRACT

Cytoplasmic genic male sterility of chilies varieties CA1441-J-8 and CA1442 were
identified by using a fertility scoring method. It was found that CA1441-J-8 and CA1442 were
N msms or maintainers. Varieties CA1441-J-8 and CA1442 were crossed male parents. In 2010 and
2012, many F, hybrids showed higher and significantly different than the female parents in yield,
fruit weight per plant, fruit length, plant height, plant width, L, chroma and hue angle higher and
significantly different than the female parents in fruit width, seeds number per plant were lower
than. Many F, hybrids showed higher and significantly different than the male parents in yield, fruit
weight per plant, fruit width, plant height, plant width, L, chroma and hue angle higher and
significantly different than the male parents in fruit length, seeds number per plant were lower than.
Many F, hybrids showed higher and significantly different than the commercial cultivars in yield,
fruit weight per plant, fruit length, plant width, L, chroma and hue angle higher and significantly

different than the commercial cultivars in fruit width, seeds number per plant were lower than.

General combining ability of the maintainer CA1441-J-8 was positive and significantly
different on L and chroma. The maintainer, CA1442 showed positive and significantly different of
general combining abilities for hue angle. General combining ability of male parent CA1450-3-6
showed positive and significantly different on yield and L. The male parent, CA1447-4-19 showed
positive and significantly different of general combining abilities for fruit length, L and chroma,

The male parent, CA1448-5-13 showed positive and significantly different of general combining



abilities for fruit length, hue angle and vitamin C. The male parent, CA1449-2-5 showed positive
and significantly different of general combining abilities for hue angle, while CA1451-5-11 showed

positive and significantly different of general combining abilities for chroma.

The CA1441-J-8 were used as female parents, It was found that some F, hybrids showed
positive and significantly different of specific combining abilities for fruit weight, fruit thickness,
fruit length, fruit width, seeds number per fruit, L, chroma, vitamin C and capsaicin. The CA1442
were used as female parents, It was found that some F, hybrids showed positive and significantly
different of specific combining abilities for fruit weight, fruit thickness, fruit length, fruit width,
seeds number per fruit, plant width, L, hue angle, vitamin C and capsaicin. Many F, hybrids
exhibited positive significantly different heterosis for fruit number per plant, fruit weight per plant,

fruit weight, fruit length, fruit width, L, chroma, hue angle, vitamin C.

The maintainers, CA1441-J-8, CA1442 and the male parents, CA1447-4-19, CA1448-5-13
and CA1450-3-6 were suited to be used as parent for hybrid seed production. The F, hybrids
CA1441-J-8 x CA1450-3-6, CA1442 x CA1447-4-19, CA1442 x CA1448-5-13 and CA1442 x

CA1450-3-6 could be used in development of a hybrid seed production.
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3. mydsziiuanufieuesgnrauitition AR dsue ozl (Futly, 2545) Aqil

%Heterosis (H) = [(F, — MP) / MP] x 100
F, = AURAgueIgnNausIn 1
MP = AURDOUBINOLAZLY (mid-parent) = (P, + P,) /2
Y
4. YUNNANBULNNFAIUAW IPGRI descriptor (IPGRI AVRDC and CATIE, 1995) Adil
4.1 AaNHULFOADNUALHA (inflorescence and fruit)

4.1.1 Susunesnaen 50 wesidud (number of day to 50% flowering)

< Y 9 L.
4.1.2 AN UNTUVDUNATINAR (male sterility)

ASUUU
0 T (absent)
1 3 (present)

4.1.3 AV0INADOU (fruit color in immature stage)

AZUUU
1 U1 (white)
2 A0 (yellow)
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W
20

e (green)

4 ddu (orange)

5 GEeN (purple)

6 Fu29u (drak purple)
7 FoUn (other) 524........

4.1.4 FveanalLn (fruit color in mature stage)

ASUUU

1 917 (white)

2 FMa99W2U1 (lemon-yellow)

3 Fimdesduoou (pale orange-yellow)
4 Fidoady (orange-yellow)

5 fduoou (pale orange)

6 adu (orange)

7 TunooU(light red)

8 114 (red)

9 FuAuv (dark red)

10 T (purple)
11 1@ (brown)

12 @a (black)

13 @due (other) 5%1.........

4.1.5 31/519v03m@ (fruit shape)

ASLUUU
1 gﬂfifl’;lfﬂi] (elongate)
2 jiiNounaw (almost round)
3 gﬂﬁ QALY GIGY (triangular)
4 gﬂizcai’q (campanulate)
5 gUmnasy (blocky)
A
6 U (other) 581)..........
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4.1.6 ANNYIWA (fruit length)

v a3 a 3’, =
Talussuaasnniinanstatena

4.1.7 aNun9Ka (fruit width)

v 3 a 1 A Y oA
Jadluruaaslugiuvesnaiinieiga
4.1.8 ANNEIMUFA (fruit pedicel length)

4.1.9 ANUHUVBULI DN (fruit wall thickness)

v al 1 A FY A
Jatlulaamas ludiuveananninenga
I 4
4.1.10 MHUNHAIRAY (fruit weight)
ao’ o "9
4.1.11 HminHaneny
4.1.12 wawaa (dlansu/l9)
4.1.13 UIUNAADAU
4.1.14 NUIUKD /A lan5y
42 AnUEMINI AL TAn1a1AY (Vegetative)

4.2.1 ANHULNIINY (plant growth habit)

ASHUHU

y A A g
3 AUABLHNIN WAV (prostrate)
5 Nng W!'ll (intermediate/compact)
7 NIIAUGA (erect)

A
9 2U°) (other)

4.2.2 ANGIVDIAY (plant height)

v
=

[ a v a a '
’JmﬂuwumLmiﬁnﬂizﬂumﬂuﬁﬁmuqmﬁﬂ

Q

4.2.3 AMUNNIVDINTINY (plant width)

v a 1 A 9
’JﬂL‘IJUL“ﬁumﬂJ@iclUﬁ’Ju‘ﬂﬂ’JNi‘;fﬂ
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4.2.4 anuniauealy (eaf width)
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4.2.5 AW81U09 11 (leaf length)
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q

@

wowugmARUnd uagwugmsmlugeyoutl 2553 uazdl 2554

Y]

U

Wuaransunil ledu ivealndad)

fug
) 1) 2553 1) 2554
gﬁWﬂ'ﬁJ‘B’LiJ‘ﬁ' 1
CA1441-]-8 x CA1446-8-2 570.00 hij" 2,930.00 b-g"
CA1441-J-8 x CA1447-4-19 77000  gh 2,410.00 eofg
CA1441-J-8 x CA1448-5-13 3,580.00  a 231000 fg
CA1441-J-8 x CA1449-2-5 1,710.00  d 2,080.00 ¢
CA1441-J-8 x CA1450-3-6 1,320.00 ¢ 2,200.00 fg
CA1441-J-8 x CA1451-5-11 70.00 1 3,090.00 b-g
CA1442 x CA1446-8-2 1,370.00 ¢ 2,400.00 ofg
CA1442 x CA1447-4-19 830.00  fgh 2,940.00 b-g
CA1442 x CA1448-5-13 38000 jkI 3,670.00 a-f
CA1442 x CA1449-2-5 290.00 4,030.00 a-d
CA1442 x CA1450-3-6 1,100.00  ef 2,780.00 c-g
CA1442 x CA1451-5-11 2,190.00 ¢ 3,050.00 b-g
usivug Snwunag: v
CA1441-J-8 580.00  hij 425000 abc
CA1442 2,030.00 ¢ 2,510.00 o-g
wonugmagind
CA1446-8-2 72000  ghi 4,780.00 a
CA1447-4-19 95000  fg 2,140.00 fg
CA1448-5-13 27000 jkI 3,900.00 a-c
CA1449-2-5 43000 ijk 4380.00 ab
CA1450-3-6 70.00 1 471000 a
CA1451-5-11 830.00  fgh 433000 ab
WugnIsm
WHFU91IATB2008 12000 kI 3,390.00 a-g
Wug1naaea192 2,540.00 b 2,610.00 d-g
CV (%) 16.95 24.46

v W

U A A Y] v o A o ' ' o aaa o w Aan
'ﬂ“ﬂafﬁ/]Gnl]ﬂ’lﬂ@]]@ﬂyilwuauﬂuIlilll@]ﬂ@]’]\jﬂum1\‘]aﬂﬂﬂsgﬂﬂuﬂﬁ1 ﬂJ P<0.05 Iﬂ‘(’]j‘ﬁ DMRT

59



2. anuangalumssauaina lduazanuemuse lumssudaanie
2.1 anuuilsisrvvesaanuausalumssiuan

2.1.1 A”uulsdsivvesnnua1n1sa lunssINAIUeIa N U N NN BT IU

o = a 9 ~
LlﬁzﬁliLlﬁiJiJG]‘V]NLﬂ?J"lJENWiﬂIUi]@JiE]H‘]J 2553

a 4 o o 1 a
HAN13UATIZHANUIY U 5IUVIANUA T TUNITTINAIVRIENHAUL A VOINTN
Tuggfoudl 2553 Tduansdsnised 4.15-4.21 wuanuuana e iivedAynednase g
AINAADIA (treatments) YOIANHULNNAITINEATAEIAY 1FU HARAA TIUIUAAADAY
Y 1 ¥ 1 1
MMINRAADAY ANNHUNUBUBIHE AINETIND AN WA ANUGIAY AlLEa A1 TATU
1T Aa a a a = a 1 1 S o o 5 aa
adweuna Ysunadadud uazilSuaasua lagu wuanuuanaedaliisdayneana
[ d [] [ a ) 1 ¥
YDINUFWO-111) (parents) YOIANHULHANAN TIUIUNAADAL ANTUHUULDVDIHG AWE1INA
A21uN319Ma AU gIAN Awea ArlasNl Arganeuna USuimddud uay
Ysumamsual lsFunuanuuananedelived 1Ay n1eadnsz i a9gRe N (crosses) Y
[ 9°I o [ 1 [
ANUULHANAA SIUIUNBADAU UIMTNHAADAN AINB1INA ANINFIAY ALDA A1 IATU
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agweuna uazdSmadisunl leFuwul faunusszranawe-ui AUgnRaNvoIaNYME
a 1 @ ' -1 o <3 1
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' 2 a a A = a 1 ' o ¢ A
a1 lasun USadaiud vazdsuuaisunl legu nuanuuanaseniniugnaasanso
1o o I @ @ § v
uWUS SR UNARIT UMY (lines) YOIANHULANUHUULDUBING ANUFIAU ANWNTIINTINL
v ' 1A a 2 a U v J A 1 4 9 a
Awea A1lasu mdweuna nazliuaunl ladu daunugnadeunionewugimeadilng
(testers) WUANUUANA1900 19N ToF1AYNINADAVDIANHULNANAA TIUIUHAADA U
Y 1 % v ! g y !
ineaneAy HKHITNABHA AN UHBUBINA AWENINA AINFIAY ALDA A1IATY

V4 J V4

1A a =) a a o @ v
A1gILUDIINA Llﬁ$ﬂiﬂ1mﬁ1illﬂﬂll°]5“ﬁu W'iJﬂa’dllWuﬁig‘ﬂ’ﬂﬁwuﬁﬂﬂﬁﬂﬂﬂﬂwuﬁﬂﬂﬁ’f]“lJ
¥

. (% %} Y 1 9 1 1 L= a
(lines x Testers) VDNANHULUIHUNHANDAY mmwunﬁammwa ALea A1lATNT AN8eUNE

uazifSunaesuny ledu
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TuggFeudl 2554 Tduaasdsniaed 4.15-4.21 woanuuanavediivedAynednasznIg
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Y a d @ @ a
ﬂTi'N‘ﬁ 4.15 anuudsdsrvvesmsimsizianua s lumssauaIvesanyasHanan

uazsuuranedulugeioudl 2553 uazil 2554

Mean Square

Source of variance  d.f. waraa (nn./13) NUIUNAADAU

2553 2554 2553 2554
Replications 2 2206876.96** 164134.35 383.42%* 34.60
Treatments 19 362900.68** 779114.52 101.78** 57.61%*
Parents (P.) 7 247318.49** 235924.50 169.04** 88.30**
P.vs C. 1 862291.48%* 5899878.51%** 17.32 50.12
Crosses (C.) 11 391053.81%* 659256.89 66.66** 38.72*
Lines 1 180228.55 76765.94 86.06 1.63
Testers 5 704859.48%* 1109870.47* 99.55%* 64.13%*
Lines x Testers 5 119413.19 325141.50 29.89 20.73
Error 38 99776.19 423331.93 23.17 16.79
Total 59 255938.34 529119.63 60.70 30.54

* 6 IAAANNUNIADA

v W

NszaviiadiAy P < 0.05 1Az 0.01 MUY
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v A P (J o ?‘:’ @
5199 4.16 ANulsdsiuvesmsuaszaNua s lumssuaIvesanyueinNa

apdu nazihminaonalunaioudl 2553 uazll 2554

Mean Square

Source of variance  d.f. vhinradedy (nn.) Yhminaena (n.)
2553 2554 2553 2554
Replications 2 0.37** 0.02 65.36 0.17
Treatments 19 0.12%* 0.08 61.01 441.81%*
Parents (P.) 7 0.02 0.02 52.59 464.81**
P.vsC. 1 0.22%* 0.58%** 30.60 2015.41%**
Crosses (C.) 11 0.17%* 0.06 69.14 284.11%*
Lines 1 0.18 0.01 3.42 184.76**
Testers 5 0.20%* 0.11%* 93.14* 364.22%*
Lines x Testers 5 0.13** 0.03 58.28 223.87**
Error 38 0.05 0.04 45.09 0.90
Total 59 0.08 0.05 50.90 142.85

* R IAAANNUNADANT AL

v o

e

@

M9y P < 0.05 taz 0.01 gIuaIal
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H a d @ @
ﬂTi'N‘ﬁ 4.17 anuudsdsinveans AT zHaNuE 50 TUMITINAIVEIE NHIZANEING

uazanunewaluggieudl 2553 uazil 2554

Source of variance  d.f.

Mean Square

ANNYIIND (HW.)

v
ANUNINFA (FY.)

2553 2554 2553 2554
Replications 2 13.73%* 0.02 0.10 0.01
Treatments 19 9.39%* 23.63** 0.68%* 1.87%*
Parents (P.) 7 19.84%* 46.92%* 1.53%% 3.89%*
P.vs C. 1 0.17 0.19%* 1.10%* 7.06%*
Crosses (C.) 11 3.58%:* 10.93%: 0.09 0.171%*
Lines 1 1.82 15.62** 0.00 0.00
Testers 5 7.22%* 15.35%* 0.03 0.18**
Lines x Testers 5 0.29 5.58** 0.18 0.06%*
Error 38 1.17 0.01 0.08 0.00
Total 59 4.24 7.62 0.27 0.60

#* (IANANAUNNTDA

Nszauiisdinny P <0.01
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3 a J @ @ 4
ﬂ]’i]\?ﬁ 4.18 ﬂ'JHJLL‘]JTlJﬁ'JuGUENfﬂﬁ’Jlﬂﬁ'Wﬁﬂ’J"IﬁJﬁ']JJ"IiﬂGI,Uﬂ']ﬁﬁ'JJJWJEU@Qﬁﬂ‘]&lﬂlgﬂ'ﬂuﬁuuﬁ@

° IS 9 = =
GUENNaLlﬁ3%11!’31!L3Jﬁﬂﬂ6ﬂﬁ11&i]@.iﬂu1j 2553 uazﬂ 2554

Mean Square

Source of variance d.f. mmwmu‘fmlmwa vy ﬁwmumﬁﬂ@iawa
2553 2554 2553 2554

Replications 2 1.01%* 0.001 3018.10** 3.16
Treatments 19 0.31** 1.194%** 471.25 2802.27**
Parents(P.) 7 0.56%* 1.069** 574.04 3212.22%%*
P.vs C. 1 0.41* 0.056** 1486.16* 5895.34*%*
Crosses (C.) 11 0.14 1.378*%* 313.58 2260.21**
Lines 1 0.00** 0.922%*%* 606.80 272.75%%*
Testers 5 0.08** 1.532%%* 138.91 2869.28**
Lines x Testers 5 0.22%* 1.315%* 429.61 2048.63**
Error 38 0.10 0.01 283.44 17.05
Total 59 0.20 0.39 436.62 913.52

v W

* 0k AN NNUNNanANIzaLTsd A P <0.05 1az 0.01 ANa AL
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H a 4 % [
ﬂ]’iNﬁ 4.19 ﬂ’ﬂmlﬂi‘ﬂﬁ’)lﬁlﬂx‘]ﬂﬁﬂlﬂi'lgﬁﬂﬂ"mZ’f']iJﬁﬂGluﬂ'l'ii?iJﬁ?‘llE)\‘]ﬁﬂ‘]&lﬂ!Sﬂ’JHJQ\‘lélju

sazanunInnsaiulunaioudl 2553 nazil 2554

Mean Square

Source of variance  d.f. ANUGIAY (F1.) ANUNIINTINY (3.
2553 2554 2553 2554

Replications 2 31.35% 325.62%* 418.51** 370.89%%*
Treatments 19 48.38** 151.41%* 31.84 146.60%*
Parents(P.) 7 31.73** 249 75%* 25.44 187.71%*
P.vs C. 1 37.38* 54.28 38.94 5.99
Crosses (C.) 11 59.98%* 97.66%* 35.26 133.23*
Lines 1 275.56%* 124.94 150.47** 51.24
Testers 5 70.48** 83.59 36.66 138.39
Lines x Testers 5 6.36 106.28%* 10.82 144.46*
Error 38 7.80 41.25 19.84 56.51
Total 59 21.67 86.37 37.22 96.18

v W

* 0k AN NNUNNanANIzaLTsd A P <0.05 1az 0.01 ANa AL
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Y a d @ @ a
ﬂTi'N‘ﬁ 4.20 ANuudsdsIvveInsIATIZHANNE N5 TUMTTINAIVRIA N Y UL THIVDING

Tugadouil 2553 uazil 2554

Source of Mean Square
variance d.f. 1oa Tasan guona
2553 2554 2553 2554 2553 2554
Replications 2 039 0.24 0.43 8.83 0.66 2.92
Treatments 19  217.29**  235.76**  63.73*%*  73.63** 66.96** 70.16%*
Parents 7 234.86**  261.06%*  79.29** = §].53%* 59.70** 62.07*%*
P.vs C. 1 7.99 0.41 47.94*%*  0.19 1.00 1.14
Crosses 11 255.13**  241.06** 55.26%*  7528** 77.57%* 81.58**
Lines 1 247.57*%*  281.39** 84.05**  9596** 128.22%* 92.48**
Testers 5 177.75%*  228.20%** 49.38**  105.87** 90.33** 93.57**
Lines x Testers 5 268.01**  245.85*%* 55.39%*  40.54** 54.69** 67.42%*
Error 38 291 3.11 4.01 442 3.08 1.29
Total 59 71.86 77.94 23.12 26.85 23.57 23.52

# IANANAUNNTDANT

v W @

gAUtBdIAY P <0.01
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H a d @ @
ﬂTi'N‘ﬁ 4.21 anuudsdsrvvesmsiasizianuansa lumssiuavesanyuslsum

Anind uazdSnamsual legdulugeioudl 2553 nazil 2554

Mean Square

YSnaianiua Punuesund lsgu

Source of variance  d.f. v

(WN./100n.311UNaA) (miealn3ad)

2553 2554 2553 2554
Replications 2 16.10 187.24 4560.00 678885.00
Treatments 19 27.41%* 9881.59** 2197203.16 **  2565982.11%**
Parents(P.) y/ 41.39%* 13393.35%* 1074857.14**  2997000.00**
P.vsC. 1 51.63* 779.19 2872960.00** 15775360.00**
Crosses (C.) 11 16.31 8474 32%* 2849990.91** 1090845.45
Lines 1 4.82 0.00 864900.00** 3802500.00*
Testers 5 13.04 8165.22%* 1037140.00** 375040.00
Lines x Testers 5 21.87 10478.28** 5059860.00**  1264320.00
Error 38 9.66 216.36 31481.05 660442.89
Total 59 15.60 3327.90 728004.41 1274716.27

*, 6 IANANAUNNADANTZANTad ATy P < 0.05 11az 0.01 MINEIAL

@

@

@
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2.2 Mmsdszmnamanuansnlun1ssaud? (estimation of combining ability)
2.2.1 Anuennsalumssiuaana (general combining ability)

a o R a o Jdo Y 3 o
ms’amswwﬂ”;mamwaaiuﬂﬁimmm:JlliJmmwaﬂwu‘giﬂmmﬂmﬂuwnu

v J a a J v A

(lines) uazwu‘qmﬁé’ﬂﬂm (testers) TA8ATIZN line x tester TUANHUENNFA I Hagnuauuea

~a Y a Y ) ! w o &
muntivengieudl 2553 uazggion 1 2554 Tdnauaazanymzail
2.2.1.1 HaKan

v Y
mMsdszmuanuaiusalumssudnaldveansaludnyasmanaa wuanalu
9 = = v Jo Y I Y] . g’/ v 9 "o J

gadoudl 2553 uagil 2554 Wiugsnuunadidunaiu (ines) 119 2 Wug launiug CA1441-1-8 uaz
cA1442 Tanwennsalumssawaana lunnuanlufianuuanawed wiisdnynieana

1 o 4 Y a 1 9 = o 4 =
AIUNUFNANU NG (testers) WU TugaToud) 2553 Wug CA1450-3-6 WAV IWITD 1UNS
v o = ] [ A v o W Aaa = v o =
sad T lumesnaniinnuuanaedsiivedingnieana uazil 2554 Wug CA1450-3-6

v 9

anuasalunssauaina ldluneuandianuuanawedeiivediayneana msizaguu

v o 9 A o J A o Al ~
WuﬁlWﬁE\l’ﬂﬂ@ NUD CA1450-3-6 Nﬂ’nuch‘lﬂ']ﬁﬁflllﬂ’lﬂ'Jul‘]Jﬂ‘VNﬁf]\iﬂ'ﬁ'ﬂﬂa@Q (1195190 4.22)

2.2.1.2 uIuUNaadu

a

o o

Y
99¥outl 2553 nazdl 2554 nuaiugSnuunediflunauna 2 WU Aewus cAl441-5-8

Q E]

uaz CA1442 Tanwawisalunissiwaana ) lilinnuuanaisedeiiied1agnisana

Y o J

1 Y4 9 a J = =) v o
ayuiugneadlnd wuan gadoud) 2553 Wug CA1450-3-6 Tanweauisalumssauaana il

Q

1 ] v o w aa 1 = (A
Tunrevanuanasedniivediayniedana daugedondl 2554 wua1vug CA1451-5-11 1

A o

anmansnlumssuadng ldlumeanlianuuanaegniivedagneada (13199 4.22)

9/ 1
2.2.1.3 iinwanodu

aQ

A Y

v
Tunsfuna 2 4ug Aoug CA1441-1-8

Q

wunggiou 1 2553 uagll 2554 iugsnuuward

q U

uaz CA1442 anwawisolunissawaana ) lifinnwuanasedneiiied1agnisana

O

% =

1 v J 9 a 1 Y =y o &
aunufmading wud ggdeuil 2553 Wug CA1447-4-19 anwamnso lumssawaina lilu

q

nuanuana1eedlvedidynieana dauggiou U 2554 WU WU E CA1450-3-6

9 v

anuangalumssdudn Il lunauinuanaisegnaiisdidanieana (a131990 4.23)
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¥ 1
2.2.1.4 UHunnona

wu gadou 1 2553 WusinaduUnd Wug cA1448-5-13 Tanuawnsa lumssauda
4

o 1 1 v o w aa o Jdo I o @
'l lunuinuanawedeiinediayneana gadou U 2554 wiugSnuuwadiundunug

q

cA1442 Tanwaiwisolunissauaana I lunsuanuanasediived 1Ay n e da
dunusInAUNA wuWUE CA1447-4-19 1Az CA1450-3-6 Hanwamnsn lumssawdan Ty

A @ v

lUn19InNURNA9ee 19NN IFIANIIEDA (A15199 4.23)

9

M15199 4.22 Mszanannuanse lumsswain ldvesansasnanas uazﬁmauwa@i@éfu

Tugadouil 2553 nazil 2554

o, Hawaa (nn./15) fIuHaRDAY
. 2553 2554 2553 2554
WugSnuunafiduniiy (Lines)
CA1441-J-8 -70.76 -46.18 -1.55 -0.21
CA1442 70.76 46.18 1.55 0.21
SE (Lines) 156.42 322.20 1.13 0.97
Wuﬁmﬂé}ﬂﬂa (Testers)
CA1446-8-2 -566.40** -319.96 -7.81%* -3.23
CA1447-4-19 240.53 7.33 1.08 -0.84
CA1448-5-13 160.53 120.58 0.14 -3.04
CA1449-2-5 -204.80 -624.04* 0.97 -0.81
CA1450-3-6 375.47** 614.80* 4.25% 3.21
CA1451-5-11 -5.33 201.29 1.36 4. 71%*
SE (Testers) 270.93 558.07 1.97 1.67

@ @

* 0% anaNed oA iy nNananszay P <0.05 uaz 0.01 MuaIe
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H 1 U Q‘J 9 BOI v 1
A9 4.23 ﬂ1ﬂiZJJ']ﬂ!ﬂ’J'IJJﬁWNWiQGlUﬂ'Iﬁi’JiJ@]’J“I/I’Jllﬂ‘ll’f)\‘]ﬁﬂ‘]slﬂ!%uWﬁuﬂWﬁﬂ@ﬁ}u

uazihinaenalugadonil 2553 uagil 2554

3 1 3 v 0
umuﬂwamaﬁ'u (nn.) HINUNABDKA (D.)

@

4
ug

2553 2554 2553 2554

v do Y
WugSnuunadiiluniiy (Lines)

CA1441-J-8 -0.07 -0.01 0.31 -2.27%%
CA1442 0.07 0.01 -0.31 2.27%*
SE (Lines) 0.05 0.05 1.58 0.22

v
WuGINARUNA (Testers)

CA1446-8-2 -0.22* -0.10 -3.70 -1.03*
CA1447-4-19 0.31%* 0.002 1.29 13.63**
CA1448-5-13 0.003 0.04 5.89% -7.65%*
CA1449-2-5 -0.11 -0.20* -4.82 -6.88**
CA1450-3-6 0.07 0.19* 1.99 3.08%*
CA1451-5-11 -0.05 0.06 -0.65 -1.15%*
SE (Testers) 0.09 0.08 2.74 0.39

@

*, #* IanaNed oAy nanansy

@

U P <0.05 18 0.01 MNaINY

2.2.1.5 ANUYIIND

o J =

wuNngTou 1 2553 WuginadnAviug CA1447-4-19 1agCA1448-5-13 TnwaIn1s0
Tumssaudan ldlunnuinuanaedeiitodrdynanageyou 1 2554 Wugsnuuwsed
Slumiiuiug CA1441-1-8 Wusinadun@wug CA1447-4-19 1Az CA1448-5-13 Hianuannsa lu

q

A o 9 (4 a

! 1 1 =) ?xl; -7 =)

n135auan Tl luneuanuanasedelivedidynieada msizaziu wuimadlnd
v Y

CA1447-4-19 1a e CA1448-5-13 Haluaiwisn lunissrudarn T aneaosnisnaana

(M1319N 4.24)
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2.2.1.6 ANUN KA

' v Jdo Y3 o & v A v @ 1A
WU Wugsnyunadidundune 2 wug anwaiwisalunissouaana ) lud

anuuanaediiodingyneataduiugimadunanui gaseutl 2554 Wug CA1447-4-19

1agCA1450-3-6 Hanuasalumssmain lllunmeuanuanaedeliiedinynieana

[

duiug CA1446-8-2 Uanwamisa lunissaudana 1l lunsuinuanaisediafivedissy

NNADA (5197 4.24)

2
2.2.1.7 ANUNUIDUDING

Y @ @ J

9a5ou 1 2554 WU uE S nuuwadidl un iy Wu g cA1441--8 A aINITe

U q G Q
'
(2 [ [ a

] ] ] o a o 4 9 a 1
SLuﬂ'lfl'ﬁ'JiJﬁ'Jﬂ'JvlﬂGluTI'NU'Jﬂl;l.@]ﬂ@ﬂ\?'ﬁ]fﬂ\?iuﬂﬁ'lﬂﬂl‘VI'NIfTﬂCV’] Wu‘qlWﬁl&!ﬂﬂ@] WU

9

ﬁuﬁ CA1446-8-2, CA1447-4-19, CA1450-3-6 ua L CA1451-5-11 ¥n1ua@ 1150 115534672

v

Ml lumeanlianuuanasedisiiisdngnieana (a13199 4.25)
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2.2.1.8 UIULNAAN DN

1 Y = o J o Y
NUIT 930U ﬂ 2554 NUTINDHUNARNL

q G

Yundu wug cal442 Tanwaiuiso

(% o 1 ] ] o [ aa 1 o 4 Y a 1
SL‘L!ﬂWﬁi'JlIGI'JW’JUl“JJGluTI'NU'Jﬂ Lmﬂ@]'lﬁ'ﬁ)ﬂ'liﬁuﬂﬁ1ﬂﬂlu1/l'l\‘]ﬁﬂ@ ﬁ?ﬂWHﬁLWﬁPj‘ﬂﬂﬁ WU

o J =~

WUSF CA1447-4-19 11a2CA1450-3-6 Hanuausalunmssaudina ldlunisuinuanaiaediadl

a

v o

WodAYNNada (113199 4.25)
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M15199 4.24 Mlszanannuanse lumssiuaini ldvesansaanuenina

uazanunenalugedoudl 2553 uagil 2554

ANNYIIND (HW.)

)
ANUNINFA (FY.)

i
2553 2554 2553 2554
WugFnsunaiduniiy (Lines)
CA1441-J-8 0.22 0.66** 0.01 0.01
CA1442 -0.23 -0.66** -0.01 -0.01
SE (Lines) 0.25 0.03 0.07 0.01
Wuﬁmﬂé}ﬂna (Testers)
CA1446-8-2 -1.13% -0.29%* 0.05 -1.03*
CA1447-4-19 1.25%% 2.05%* -0.12 13.63%*
CA1448-5-13 1.29%* 1.34%+ -0.01 -7.65%*
CA1449-2-5 -1.16* -2.53%x -0.02 -6.88%*
CA1450-3-6 1.10 -0.03%* 0.04 3.08%*
CA1451-5-11 -0.36 -0.54%* 0.06 S1.15%*
SE (Testers) 0.44 0.05 0.11 0.02

*, 0% IANANBINNTIA YN NanANIZAY P < 0.05 1ag 0.01 ANaIaL
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M v Y
A1519h 4.25 ﬂ?ﬂﬁziﬂﬂ!ﬂ’ﬂuﬁ']iJ']'iﬂiHﬂﬁﬁ’)iJﬂ’J‘Vl’)llﬂ“llfNaﬂHﬂ!gﬂ'JWJJﬂHWLﬁ@‘ll@QWQ

o I 1 Yy =
tazuuNaadonaluggiond) 2553 nagll 2554

)
o <] 1
mmwuuﬁ@mmwa (W) PMUHIUNANNDHA

Y]

4
ug

2553 2554 2553 2554

v do ]
Wugsnuunadiiluviiy (Lines)

Q

CA1441-J-8 - 0.004 0.16%* 4.11 -2.75%*
CA1442 0.004 -0.16%* -4.11 2.75%*
SE (Lines) 0.07 0.02 3.97 0.97

o d a
WuFINAGUNR (Testers)

CA1446-8-2 0.08 0.17** -4.77 -5.00%*

CA1447-4-19 -0.05 0.38%* -4.37 28.48%*

CA1448-5-13 0.13 -0.51%* 2.03 -22.48%*

CA1449-2-5 -0.20 -0.71** 7.09 0.81

CA1450-3-6 0.01 0.56** 3.13 21.98**

CA1451-5-11 0.04 0.11%* -3.11 -23.79%*
SE (Testers) 0.13 0.03 6.87 1.69

@ @

* anANesNNNsdAYNNadaNIZAY P < 0.01

2.2.1.9 ANNGIAU

9 = v o 1 v Jdo Y I o
ga3ouil 2553 anwaninlunmssauaanald woawugsnuunadiiluniu cA1442
v 9 a = o @ = 1 []
HAZWUTINARYNA CA1446-8-2 Nﬂ’JﬁJﬁﬁJﬁﬂcluﬂﬁi’JllG]’JVI’JlliJGLUVINTJ’JﬂiJﬂ’NiJLLﬂﬂGle’JEJN

Q U

A w v a

Vg AN Nan

g

A (113197 4.26)

2.2.1.10 AN NNTINY

Y
@ 4 Q/

] @ J v PR J A v o =
WUIWUFSAH UNARIT U TW 19 2 NUT 3Jﬂ3111ﬁ’]ll’]ﬁﬂiuﬂ’]ﬁﬁ')ll@]?m?llﬂ"lﬂﬂ

[ [] A o o [ aa o 4 Y a = 1 o 4 =
ANLANA RN Hsd 1A N NgaAN U TINARY nd 1uTl 2553 WUINNUT CA1447-4-19 U

) Q G

o w

anwannsnlumssuang lllumeandianuuanaediivedagneada (@13199 4.26)
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2.2.1.11 ARIVDINA

msdszmunnuaunsnlumsiuain vesansnludnvasdiiveanallsznouae

1 a a 9 ~ = k) [ A !
Aea lasu mumma“lquﬁeuﬂ 2553 a1l 2554 Ulﬂllﬁﬂ\iﬂﬂ A1TWN 4.27 WUN

9 I @ o @ J J

Awoauesll 2553 wudiugsnuunadilumiu Wug cA1441-1-8 WugimadyUnd wWug

QU Q q

a

=

CA1447-4-19 ez CA1450-3-6 Hanuaimisalunmssruaana ldlunisuinuanaisodiadl

Y v 9
L

Wednamneana uazdl 2554 GINuNRUESABUNAR

g k) U

I ] v 7 v 7 9 a
VYuniiu Wiug CA1441-J-8 Wugmadlna

Y]

US CA1447-4-19 Ay CA1450-3-6 Hanwamnin lumssaudana lilunuinuanaisediad

g E)

v o W aa £ v o Y I @ v 7 -4 9 a
UHYTIAUNIWNADALNTIICREUN ‘Wu‘ﬁiﬂquﬁ@Lﬂuwmu NUT CA1441-J-8 Wu‘ﬁlWﬁfﬂﬂﬂ@

Y]

UF CA1447-4-19 1182 CA1450-3-6 Tnnuaninsalumsswdina lhlansaesmnaaes

Tasuivead 2553 wud1 Wugsnuumadid unfucaldar-sg Wwuimagyna
CA1447-4-19 1a2 CA1451-5-11 HAaNNa11130 1552386912 11 Tun1auanuana190 814
o o [ aa =1 1 @ J v 9 3 ) o 4 9 a
Wediagnieananazl) 2554 WUl Wu§Iny unafill uniiu CA1441-1-8 Wuginadné
CA1447-4-19 12 CA1451-5-11 AN a11130 un1552306292 11 Tun1auanuana 190814

Y
wedneadamszaziy WusSnuuwadilumiu CA1441-1-8 Wusinadind CA1447-4-19

[ v
HALCA1451-5-111ANUaU150 1UMITIEIN laniaesnmsnaana

=Y a =1 " v v 9 3 o @ o o 4 9 a
A8 ANV 2553 HNWUFInBUNAT UnTY WUF CA1442 WuFuadn
CA1448-5-13 a2 CA1449-2-5 AU a 1150 1un155ma2n2 1 Tunrsuirnuanaieediadl
v o @ aam "o Jdo Y I o v J v J 9 a
Wod Ay anal 2554 LUHUGS Y UNARI UK Y WU CA1442 WUFNAR A CA1448-5-13
1Bz CA1449-2-5 Hianuamisn lunssauaana il luneuanuanased wilisdrngnisana
g’/ " v o Y 3 o o o o 4 9 a
MIIERUY LNWUFINHUNAAIT Un Ty WU G CA1442 WUFIWAAUNA CA1448-5-13 uag

v Y
CA1449-2-5 1A nuau130 lumssaudIna laniaesnminaana
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Mm519h 4.26 Mszanannuawnse lumssudma lvesdansazanugedu

sazanunInnsaiulunaioudl 2553 nazil 2554

) v '
ANNIIAU (wy.) ANUNINNTINY (V)

Y]

Uu

oAq,

2553 2554 2553 2554

U w

¢ Y
ugsnyuna@iluniy (Lines)

CA1441-J-8 - 2. 77H* -1.86 -2.04 -1.19
CA1442 2.77%* 1.86 2.04 1.19
SE (Lines) 0.66 1.51 1.05 1.77

o d a
WuFINAGUNR (Testers)

CA1446-8-2 6.02%%* 3.77 -2.18 -6.92*
CA1447-4-19 -1.28 -3.29 4.29% 3.45
CA1448-5-13 0.62 -5.85% -1.58 -2.19
CA1449-2-5 0.39 2.48 -1.44 -3.28
CA1450-3-6 -1.51 1.20 1.56 4.30
CA1451-5-11 -4.24%* 1.70 -0.64 4.64
SE (Testers) 1.14 2.62 1.82 3.07

*, 6 IANANDINNUITIAYNNADANIZAY P < 0.05 11az 0.01 ANA AL
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A ] v o aa [ =
AI19N 4.27 ?ﬂﬂﬁgiﬂﬂ‘!ﬂ'ﬂuﬁnﬂﬁﬂiuwﬁiﬁﬂ@]'J“I/I'Jllﬂsll@\iﬁW?mﬂQWﬁiuq@ﬁ@uﬂ 2553

wazdl 2554

o, 1oa 1As Founa (94eN)

b 2553 2554 2553 2554 2553 2554
WugSnsunadidumnidas (Lines)
CA1441-J-8 2.62% 2.80%* 1.53%%* 1.63%* -1.89%*  -1.60**
CAl1442 -2.62% -2.80%*%  -1.53%%* -1.63** 1.89%* 1.60%*

SE (Lines) 0.40 0.42 0.47 0.50 0.41 0.27

Wuﬁmﬂé}ﬂna (Testers)
CA1446-8-2 0.34 0.77 -0.10 0.63 -1.45%* -1.06*
CA1447-4-19 479%%  4.58%%  207* 370%F  -447FF -412%%
CA1448-5-13 -4.40%%  -4.02%%  -0.97 -1.73 3.45%%  326%
CA1449-2-5 730%% -9 79%x 5|k 734k 580k 65k
CA1450-3-6 7.22%% 7455 168 0.62  -2.63%%  -2.82%x
CA1451-5-11 -0.65 1.02 250%%  412%%  -0.72 -1.50%*
SE (Testers) 0.69 0.72 0.82 0.86  0.72 0.46

@ @

*, 0% IaNANBINNTod YN NanANIZAY P< 0.05 1az 0.01 MUAIAL

2.2.1.12 533U

9 = 1 o 4 9 a | v @
g95euil 2553 wu WugwadiUnd CA1448-5-13 Tanwawisalunissawaana i
Tunsuanuanaedelivodiagnieadd aaulugadondl 2554 wuar wugiwadna

CA1448-5-13 12 CA1451-5-11 AN a11130 1 un15523u6292 11 Tun1auanuana 1908143

Y]

WedAYNaDa (113199 4.28)

2.2.1.13 sunaresunal Tsdu

o [ 9

99¥eu T 2553 nuiussnyumadiiluniucaia4i-i-8 fanuansalunssiuda

o

Wl Tumsnanuanasediaiiedingnadadiuiugimadund CA1448-5-13 Tanwannse

C:)

Tumssawaama I lumeinuanasedsiidsdngnieada (@15199 4.28)
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M3197 4.28 Alszunaanuainsalumssauana ldveaSuadaiug

uazlSumarsunl lagulugedoud 2553 uazdl 2554

B R BL R ENIC Wsuaresuny ledu
fug (Wn./100n5MNaA) (muaealnIag)
2553 2554 2553 2554

v do ]
Wugsnuunadiiluniiy (Lines)

Q

CA1441-1-8 -0.37 0.001 155.00%* -325.00
CA1442 0.37 0.001 -155.00%* 325.00
SE (Lines) 0.73 3.47 41.82 191.55

o d a
WuFINAdUNR (Testers)

CA1446-8-2 -0.70 -4.73 -211.67** -163.33
CA1447-4-19 2.86% -15.84* -381.67** -153.33
CA1448-5-13 -1.06 50.82%* 798.33%* 161.67
CA1449-2-5 -0.70 - 37.45%* -181.67* 251.67
CA1450-3-6 0.30 -31.89** 28.33 -338.33
CA1451-5-11 -0.70 39.09%** -51.67 241.67

SE (Testers) 1.27 6.01 72.44 331.77

@ @

*, 6% LANANOINNTIAAYNNADANIZAD P< 0.05 1Az 0.01 MNAIAL

2.3 ANNAINT0 TUMTTINAURNIZINIZ (specific combining ability)

ANUAINT0 TUMTTINAARNIZI01Z 990G N U N UZNNNFAIU Hazgaaulia

mandl Tunafoudl 2553 nazil 2554 lauaasaan1sahn 4.29-4.35 nun
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v 1
2.3.1 nUneoKa

s A

Wun3ou T 2554 WufgnWaNTIN 1 guarn CA1441-J-8 x CA1446-8-2, CA1441-J-8
CA1449-2-5, CA1441-J-8 x CA1451-5-11, CA1442 x CA1448-5-13, CA1442 x CA1447-4-19 L1ag

CA1442 x CA1450-3-6 HANNA W30 TUMITIMRNIZIzI TunauInuanaeg1eliod Ay

NNADA (A15197 4.30)
232 AMNYIINA

WU 3 2554 ﬂ:WﬁiJCA1441-J-8 x CA1447-4-19, CA1441-J-8 x CA1449-2-5, CA1441-J-8
x CA1450-3-6, CA1441-J-8 x CA1451-5-11, CA1442 x CA1446-8-2 1a¥ CA1442 x CA1448-5-13

9 a

UANNEINI0 TUMITINRNIZIIZA TUNNLINUANANBEI NN IAYNINETDA (15197 4.31)
9y
233 ANNINHD

W11 1 2554 AU CA1441-]-8 x CA1450-3-6, CA1441-J-8 x CA1451-5-11, CA1442 x
CA1446-8-2 a2 CA1442 x CA1448-5-13 UAUAINITO TUAITIIVRNIZIDIZDI IUN1GUIN

9 v a

HANANBINUUIAAYNNADA (A151970 4.31)
£
234 ANURUALDVOIHD

WU 1 2554 QHANCA1441-J-8 x CA1446-8-2, CA1441-J-8 x CA1447-4-19, CA1441-J-8
x CA1451-5-11 1ag CA1442 x CA1450-3-6 UANAINIT0 1UMITIINRNIZ91299 T UN19u 2N

o a

HANANBINUUIAAYNNADA (A15197 4.32)
o <} 1
2.3.5 NUILAAADNA

W31 1 2554 g WA U CA441-J-8 x CA1448-5-13, CA1441-J-8 x CA1449-2-5,
CA1441-J-8 x CA1451-5-11 1A CA1442 x CA1447-4-19 AN 1150 1UMTTINRNILIDIL Y

9 @ a

lumauinuanagegaliisd Ay NIeana (13199 4.32)
23.6 ANUNINNTIHY

WU 1 2554 gHAN CA1442 x CA1448-5-13 UANAINITD TUMITTINMNIZ 1D

v o o a

Tumananuanaeegaltisd AN Iana (M131990 4.33)
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2.3.7 AWIVUDINA

18dsziiiuanua1nsolunss A MR NIZ 12999 0INS n IUa N YU TRV INE

Usznoudloaea A11ATuT MBWDUN LAAIAINITINN 4.34 WU

AMOAVOINITl 2553 11822554 VOIGNAY CA1441-J-8 x CA1447-4-19, CA1441-J-8 x
CA1450-3-6, CA1442 x CA1446-8-2 11asCA1442 x CA1451-5-11 Tanwamnsnlumssiu

¥ o w

Mz lun 1IN NAgeE 1A ‘VINﬁﬂG]

arlasulugaiondl 2553 WU IANAY CA1441-1-8 x CA1448-5-13, CA1441-]-8 x
CA1449-2-5 UANUE W50 TUMITINMNIZI 1 TunuInuana 19 Wl Hsd Ay nIeada
1Az CA1442 x CA1446-8-2 Hn 0@ 1W150 140155 30mN1 191293 1N 190N LANA199 8191

v o w

HedAgynana Waaedl

Argeunanigasoul) 2553 uazdl 2554 NUIIGNE N CA1441-1-8 x CA1446-8-2
A Y CA1442 x CA1450-3-6 UAINUAIVITA IUNITIINRNIZIIZVIIUN U INLANA

v o w

PN IAYNNADA

2.3.8 USuaiaiu®

Wu1 1 2554 @:Wﬁll CA1441-J-8 x CA1446-8-2, CA1441-J-8 x CA1451-5-11, CA1442 x
CA1447-4-19, CA1442 x CA1448-5-13 Uns CA1442 x CA1450-3-6 Hanuamsalunissiu

v o w

@z luneunuanaegNlisdAyneana (A1519% 4.35)
2.3.9 15unaresunil ledu

WU 2553 QAN CA1441-J-8 x CA1448-5-13, CA1441-J-8 x CA1449-2-5, CA1442 x
CA1446-8-2 11 CA1442 x CA1451-5-11 Tanuaiwrsalunmssrumnizwizaslunisyan

9

LANANBENITIAIAYNIADA (1151390 4.35)
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15191 4.29 ANUE 150 TUMTIIWAARNIZINZ VOGN HUSNANAR uazii’mauwmias?fu

Tugadouil 2553 ezl 2554

. Hawaa (nn./19) TuIURAAOAU
AlLeY
2553 2554 2553 2554
CA1441-]-8 x CA1446-8-2 89.96 115.16 1.05 0.46
CA1441-)-8 x CA1447-4-19  -161.24 -272.93 -2.62 -1.64
CA1441-)-8 x CA1448-5-13  -7.64 -308.67 -1.21 -2.57
CA1441-J-8 x CA1449-2-5 -162.84 245.02 -1.62 135
CA1441-J-8 x CA1450-3-6 190.22 69.64 3.32 -0.05
CA1441-J-8 x CA1451-5-11 51.56 151.78 -1.34 2.45
CA1442 x CA1446-8-2 -86.96 -115.16 -1.05 -0.46
CA1442 x CA1447-4-19 161.24 272.93 2.62 1.64
CA1442 x CA1448-5-13 7.64 308.67 1.21 2.57
CA1442 x CA1449-2-5 162.84 -245.02 1.62 -1.35
CA1442 x CA1450-3-6 -190.22 -69.64 -3.32 0.05
CA1442 x CA1451-5-11 -51.56 -151.78 1.34 -2.45
SE (sca) 182.37 375.65 2.78 2.37
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15199 4.30 AU N5 TUMTTINAURNIZINIZ I VOIAN UL

4

uazihinaenalugedonil 2553 uagil 2554

hminwanodu

901 o "9
UIRUNKHANDAU (NN.)

Y 1
IV UNNDNA (D.)

GLLEY
2553 2554 2553 2554

CA1441-J-8 x CA1446-8-2 0.08 0.04 1.19 3.93%*
CA1441-J-8 x CA1447-4-19  -0.29 -0.09 0.79 -1.42%
CA1441-J-8 x CA1448-5-13 0.05 -0.10 -2.19 -8.94*
CA1441-J-8 x CA1449-2-5 -0.003 0.08 -0.90 3.63%*
CA1441-J-8 x CA1450-3-6 0.11 0.02 -3.94 -4.60%*
CA1441-J-8 x CA1451-5-11 0.06 0.05 5.04 7.40%%
CA1442 x CA1446-8-2 -0.08 -0.04 -1.19 -3.93%*
CA1442 x CA1447-4-19 0.29 0.09 -0.79 1.42%
CA1442 x CA1448-5-13 -0.05 0.10 2.19 8.947%
CA1442 x CA1449-2-5 0.003 -0.08 0.90 -3.63%*
CA1442 x CA1450-3-6 -0.11 -0.02 3.94 4.60%*
CA1442 x CA1451-5-11 -0.06 -0.05 -5.04 ~7.40%*

SE (sca) 0.13 0.12 3.88 0.55

*, ¥ (IANANDINNTIAAYNNADANITZAD P < 0.05 Haz 0.01 Mua1aL
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A1519h 4.31 ﬂ’J']iJﬁHJﬁﬂGluﬂ'lii?iJGhLﬂW']&‘M%%Q‘llf)\iﬁjﬂ‘klmzﬂ'NJJfJTJNmmZﬂ’NlIﬂ’SjNWQ

Tugadouil 2553 uazil 2554

, AWM (BX.) ANuNawa ()
AN
2553 2554 2553 2554
CA1441-]-8 x CA1446-8-2 -0.11 -1.81%* 0.09 -0.08*
CA1441-J-8 x CA1447-4-19 0.34 0.40%* -0.02 -0.03
CA1441-J-8 x CA1448-5-13 0.10 -0.32%* -0.20 -0.11%*
CA1441-J-8 x CA1449-2-5 0.09 0.83** -0.04 -0.01
CA1441-J-8 x CA1450-3-6 -0.27 0.53%* -0.12 0.16%*
CA1441-J-8 x CA1451-5-11 -0.15 0.36%* 0.29 0.07*
CA1442 x CA1446-8-2 0.11 1.81%* -0.09 0.08*
CA1442 x CA1447-4-19 -0.34 -0.40%* 0.02 0.03
CA1442 x CA1448-5-13 -0.10 0.32%% 0.20 0.11%+
CA1442 x CA1449-2-5 -0.09 -0.83%* 0.04 0.01
CA1442 x CA1450-3-6 0.28 -0.53%* 0.12 -0.16%*
CA1442 x CA1451-5-11 0.15 -0.36%* -0.29 -0.07*
SE (sca) 0.62 0.06 0.16 0.03

*, ¥ (IANANDINNTIAAYNNADANITZAD P < 0.05 Haz 0.01 Mua1aL
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v Y
A15191 4.32 mmmmm“lumiiaummwmmzwumaﬂymxmmwmzﬁmmwa

o I 1 Yy =
taguuNaadonaluggiond) 2553 nagll 2554

, ATuMIioveINa (11.) uuwAedena
AN
2553 2554 2553 2554
CA1441-]-8 x CA1446-8-2 0.23 0.14%* -15.64 -2.72
CA1441-J-8 x CA1447-4-19 0.17 0.15%* 1.16 -35.25%*
CA1441-J-8 x CA1448-5-13 -0.13 -0.04 3.29 12.28%*
CA1441-]-8 x CA1449-2-5 -0.02 0.02 9.03 6.74%%
CA1441-J-8 x CA1450-3-6 -0.29 -0.85%* -1.87 3.09
CA1441-J-8 x CA1451-5-11 0.03 0.57%* 4.03 15.87**
CA1442 x CA1446-8-2 -0.23 -0.14%* 15.64 2.72
CA1442 x CA1447-4-19 0.03 -0.15%* -1.16 35.25%%
CA1442 x CA1448-5-13 -0.23 0.04 -3.29 -12.28%*
CA1442 x CA1449-2-5 -0.17 -0.02 -9.03 -6.74%*
CA1442 x CA1450-3-6 0.13 0.85%* 1.87 -3.09
CA1442 x CA1451-5-11 0.02 -0.57+* -4.03 -15.87+*
SE (sca) 0.18 0.05 9.72 2.38

** IaNANBINNTIAIAYNIADANIZAL P < 0.01
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A15191 4.33 mmmmmiumaaau@hmwmmmwmﬁ'ﬂymzmmqqgfu

uazanunensainluggieudl 2553 uazil 2554

' ANUGIAY (F1.) AN NN (31
AWaY
2553 2554 2553 2554
CA1441-J-8 x CA1446-8-2 -0.03 0.60 -0.09 3.25
CA1441-]-8 x CA1447-4-19 0.40 -1.15 111 -0.64
CA1441-]-8 x CA1448-5-13 1.10 755 0.18 -9.40%
CA1441-J-8 x CA1449-2-5 -0.47 1.62 1.24 1.94
CA1441-]-8 x CA1450-3-6 -1.77 150 -2.49 0.76
CA1441-]-8 x CA1451-5-11 0.77 5.00 0.04 4.09
CA1442 x CA1446-8-2 0.03 -0.60 0.09 -3.25
CA1442 x CA1447-4-19 -0.40 1.15 L1 0.64
CA1442 x CA1448-5-13 -1.10 7.55 -0.18 9.40*
CA1442 x CA1449-2-5 0.47 -1.62 -1.24 -1.94
CA1442 x CA1450-3-6 1.77 -1.50 2.49 -0.76
CA1442 x CA1451-5-11 -0.77 -5.00 -0.04 -4.09
SE (sca) 1.61 3.71 2.57 4.34

* LpNANEINNNIAIAYNNADANIZAL P < 0.05
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d' @ ana 9 = =
M1319N 4.34 ﬂ’JHJﬁ’ﬁJTiﬂGl‘LlﬂTiiﬂiJGI’JmW”Iszgﬁ]QGUEN@TWTUENWﬁiqui@uﬂ 2553 uazd 2554
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CA1441-J-8 x CA1446-82  -11.23%% -10.40%* -505%*  -472%F 533%% 6 ]4%*
CA1441-]-8 x CA1447-4-19  5.61*%* 432%% 206  -0.40  -0.80 -1.25
CA1441-)-8 x CA1448-5-13  0.62  0.90 287% 246 -1.28 -1.68*
CA1441-J-8 x CA1449-2-5 040  -0.77  2.60%* 083  -0.43 -0.51
CA1441-)-8 x CA1450-3-6  7.52%*  841** 097 212 373 -3.60%*
CA1441-]-8 x CA1451-5-11  -2.92%% -246*  0.67 -0.29 091 0.90
CA1442 x CA1446-8-2 11.23%%  10.40%%  5.05%%  472%* 533 -6 14%*
CA1442 x CA1447-4-19 S5.61%F -432%% 206 040  0.80 1.25
CA144 x CA1448-5-13 -0.62 090  -287* 246 128 1.68*
CA1442 x CA1449-2-5 -0.40  0.77 2.60%  -0.83 043 0.51
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CA1441-]-8 x CA1446-8-2 -0.82 67.29%* -555.00%* 590.00
CA1441-]-8 x CA1447-4-19 0.37 -17.90* -185.00 60.00
CA1441-]-8 x CA1448-5-13 -3.19 -53.70%* 1445.00% -355.00
CA1441-]-8 x CA1449-2-5 0.73 6.17 555.00%* -675.00
CA1441-J-8 x CA1450-3-6 0.37 -22.84* -45.00 35.00
CA1441-]-8 x CA1451-5-11 2.56 20.99* -1215.00%* 345.00
CA1442 x CA1446-8-2 0.82 -67.29%* 555.00%* -590.00
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CA1442 x CA1451-5-11 -2.56 -20.99* 1215.00%* -345.00
SE (sca) 1.79 8.49 102.44 469.20

*, 6% IaNANeINNTod YN NanaNIZAl P < 0.05 1az 0.01 MuAaL
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CA1450-3-6 CA1441-J-8 x CA1451-5-11, CA1442 x CA1447-4-19, CA1442 x CA1450-3-6 La e

88



o
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CA1442 x CA1450-3-6 14.96 110.51 29.33%* 36.82%%
CA1442 x CA1451-5-11 5.92 82.49 13.08* 42.23%%

@

*, 6% IANAI99IN 0 DENTUBTIAYNWADANTZAY P < 0.05 1182 0.01 Awd1AY
so’ Y "9
3.3 HIHUNHNANDAU

nadeud 2553 w1 gareudai 1 TAmnuRiAuYeIgnRdY 5219 -43.18 4 179.35
wledidud yngraniinnuuanasediivodinnnieana Taegrean CA1442 x CA1447-4-19
ANGIYA T0909UIADYNAN CA1441-J-8 x CA1450-3-6 1102 CA1441-J-8 x CA1448-5-13 171
MM 179.35, 92.35 waz 91.61 o5 iFud mudidu GT'Nﬁﬂ:nmmﬂ&sinasinﬁﬁﬂﬁwﬁagmmamu
MLIN HAZHHEY CA1442 x CA1446-8-2 Taaga i -43.18 e sidud uagil 8 gueaudid
ANNAAnYeIgnHaNiinNULAnANesNTIted Ay 1A lunsuan geioutl 2554 wum
AnuRuvosgaraulenFoufisufuauadovoanenazuiiaiszning 3.3 89 157.08
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CA1442 x CA1447-4-19 9.43%x* -3.26%** -10.98 19.40**
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1 =CA1441-J-8 9= CA1450-3-6 17 = CA1442 x CA1446-8-2
2=CAl1442 10= CA1451-5-11 18 = CA1442 x CA1447-4-19
3=UNUI TB2008 11 = CA1441-J-8-3 x CA1446-8-2 19= CA1442 x CA1448-5-13
4= 1hnaav 192 12 = CA1441-J-8 x CA1447-4-19 20 = CA1442 x CA1449-2-5
5= CA1446-8-2 13 =CA1441-J-8 x CA1448-5-13 21 = CA1442 x CA1450-3-6
6 = CA1447-4-19 14 = CA1441-J-8 x CA1449-2-5 22 = CA1442 x CA1451-5-11
7= CA1448-5-13 15 = CA1441-J-8 x CA1450-3-6

8 = CA1449-2-5 16 = CA1441-J-8 x CA1451-5-11
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1=CA1441-J-8 9= CA1450-3-6 17= CA1442 x CA1446-8-2
2=CAl442 10= CA1451-5-11 18 = CA1442 x CA1447-4-19
3=UNUIATB2008 11= CA1441-J-8-3 x CA1446-8-2 19 = CA1442 x CA1448-5-13
4=11nAABI192  12=CA1441-]-8 x CA1447-4-19  20= CA1442 x CA1449-2-5
5= CA1446-8-2 13=CA1441-]-8 x CA1448-5-13 21 = CA1442 x CA1450-3-6
6= CA1447-4-19 14= CA1441-J-8 x CA1449-2-5  22= CA1442 x CA1451-5-11
7= CA1448-5-13 15= CA1441-J-8 x CA1450-3-6

8= CA1449-2-5 16 = CA1441-J-8 x CA1451-5-11
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Source of variance df S.S. M.S. F P
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Source of variance df S.S. M.S. F P
Block 2 0.071 0.036 0.890 0.580
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Total 65 3.307 0.051
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Source of variance df S.S. M.S. F P
Block 2 127.835 63.918 1.560 0.221
Treatment 21 1218.479 58.023 1.420 0.166
Error 42 1721.505 40.988
Total 65 3067.819 47.197
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Source of variance df S.S. M.S. F P
Block 2 0.816 0.408 0.480 0.627
Treatment 21 10293.179 490.151 577.880 0.000
Error 42 35.624 0.848
Total 65 10329.619 158.917
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Source of variance df S.S. M.S. F P
Block 2 26.223 13.112 11.650 0.000
Treatment 21 195.245 9.297 8.260 0.000
Error 42 47.267 1.125
Total 65 268.735 4.134
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Source of variance df S.S. M.S. F P
Block 2 0.038 0.019 1.680 0.198
Treatment 21 542.309 25.824 2274.490 0.000
Error 42 0.477 0.011
Total 65 542.824 8.351
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Source of variance df S.S. M.S. F P
Block 2 0.010 0.005 1.760 0.183
Treatment 21 37.544 1.788 665.620 0.000
Error 42 0.113 0.003
Total 65 37.666 0.580
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Source of variance df S.S. M.S. F P
Block 2 1.728 0.864 8.510 0.001
Treatment 21 5.852 0.279 2.740 0.003
Error 42 4.264 0.102
Total 65 11.844 0.182
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Source of variance df S.S. M.S. F P
Block 2 0.001 0.001 0.080 0.924
Treatment 21 24.596 1.171 181.360 0.000
Error 42 0.271 0.007
Total 65 24.868 0.383
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Source of variance df S.S. M.S. F P
Block 2 5475.008 2737.504 8.940 0.001
Treatment 21 11223.401 534.448 1.750 0.061
Error 42 12856.763 306.113
Total 65 29555.171 454.695
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Source of variance df S.S. M.S. F P
Block 2 5.346 2,673 0.170 0.846
Treatment 21 53545.577 2549.789 160.870 0.000
Error 42 665.717 15.850
Total 65 54216.640 834.102
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Source of variance df S.S. M.S. F P
Block 2 111.186 55.593 5.720 0.007
Treatment 21 1889.644 89.983 9.260 0.000
Error 42 408.281 9.721
Total 65 2409.111 37.063
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Source of variance df S.S. M.S. F P
Block 2 609.430 304.715 7.290 0.002
Treatment 21 4266.523 203.168 4.860 0.000
Error 42 1756.693 41.826
Total 65 6632.646 102.041
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Source of variance df S.S. M.S. F P
Block 2 943.575 471.787 24.600 0.000
Treatment 21 661.033 31.478 1.640 0.085
Error 42 805.332 19.175
Total 65 2409.940 37.076
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Source of variance df S.S. M.S. F P
Block 2 799.347 399.674 7.310 0.002
Treatment 21 2862.200 136.295 2.490 0.006
Error 42 2295.691 54.659
Total 65 5957.238 91.650
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Source of variance df S.S. M.S. F P
Block 2 1.947 0.973 0.290 0.756
Treatment 21 4382.404 208.686 61.510 0.000
Error 42 142.501 3.393
Total 65 4526.852 69.644
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Source of variance df S.S. M.S. F P
Block 2 0.653 0.326 0.100 0.900
Treatment 21 4717.627 224.649 72.140  0.000
Error 42 130.789 3.114
Total 65 4849.069 74.601
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Source of variance df S.S. M.S. F P
Block 2 2.665 1.332 0.270 0.769
Treatment 21 1316.668 62.699 12.650 0.000
Error 42 208.143 4.956
Total 65 1527.475 23.500
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Source of variance df S.S. M.S. F P
Block 2 12.347 6.173 1420 0253
Treatment 21 1500.135 71.435 16.390  0.000
Error 42 183.051 4.358
Total 65 1695.533 26.085
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Source of variance df S.S. M.S. F P
Block 2 0.976 0.488 0.150 0.858
Treatment 21 1418.959 67.570 21.380 0.000
Error 42 132.749 3.161
Total 65 1552.685 23.888
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Source of variance df S.S. M.S. F P
Block 2 10.560 5.280 3.790 0.030
Treatment 21 1415.653 67.412 48.430 0.000
Error 42 58.460 1.392
Total 65 1484.674 22.841
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Source of variance df S.S. M.S. F P
Block 2 59.164 29.582 2.810 0.070
Treatment 21 523.561 24.932 2.360 0.009
Error 42 442.844 10.544
Total 65 1025.570 15.778
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Source of variance df S.S. M.S. F P
Block 2 360.892 180.446 0.830 0.553
Treatment 21 189764.701 9036.414 41.480  0.000
Error 42 9149.499 217.845
Total 65 199275.092 3065.771
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U

Source of variance df S.S. M.S. F P
Block 2 9354.546 4677.273 0.150 0.859
Treatment 21 51114709.091 2434033.766 79.450 0.000
Error 42 1286645.455 30634.416
Total 65 52410709.091 806318.601
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U

Source of variance df S.S. M.S. F P
Block 2 1008763.636 504381.818 0.810 0.545
Treatment 21 49999036.364 2380906.494 3.830 0.000
Error 42 26128036.364 622096.104
Total 65 77135836.364 1186705.175
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S.S. (treatments) = WA3IN (HATINVDIGANANWUFNADIATWUTNATDY) - C.F.
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S.S.(error) = S.S. (total) - S.S. (replication) - S.S. (treatments)
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o %7} o v
TUIULT X NUIUNUTNATDY

v J { [ v v
S.S. (testers) = WAV (Waiﬂmm@ﬁwuﬁﬂﬂa@\iﬁNﬁﬂﬂﬂwuﬁﬂﬂﬁ@ﬂlaﬂ')ﬂu)z - C.F. (crosses)

Y
VTUIUYT X mmuwuﬁmam

S.S. (line x testers) = S.S. (crosses) - S.S. (line) - S.S. (testers)

MIIMANUINN 31 Au1l51591 187 Line x Tester Analysis

Source of variance d.f. S.S. M.S. F
Replications r-1 S.S. (replications)
Treatments Tr-1 S.S. (treatments)
Parents p-1 S.S. (parents)
P.vs C. Tr-p-c¢ S.S. (parents vs crosses)
Crosses c-1 S.S. (crosses)
Lines 1-1 S.S. (line)
Testers t-1 S.S. (testers)
Line x Tester 1-D@i-1) S.S. (line x testers)
Error (Tr-D(-1) S.S. (error)
Total (Trxr)-1
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&~ tr ltr

1 v @ v J
g = mmmmmsﬂ”lumismmm"11Jmaawu§mam i

X = HATWANRAOTIMUAVEIQHANIAEITIRAINTHT NAGDY i
X... = wamuﬁmﬁagﬂWﬁmﬁmﬁl’wm It 9)

I = wuiugnaaes

t  =huuWugneaou

P = swau

o J 1 v Jdo Y a

‘wu‘gmﬁau (Testers); WﬂWMﬁﬁﬂHTLWﬁE&ﬂﬂ@
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! Ir ltr

' v o o
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Xa 3 wanuﬂ'wmﬁaﬁ’wmmmgﬂwau@mﬁgﬁmmﬁ’uﬁmaauj
X... = wanuﬂ'uﬂﬁﬂgﬂwamamﬁ’wm It 9]

I =swauiugnaned

t  =fuuiuinaaeu
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Xij- X; Xj X,
= +
r l tr ltr

Si = f‘i']ﬂ’J']3Jﬁ13J15E]Gluﬂ?ii?ﬂﬁ?tﬂW?gﬂl@QQﬂWﬁNLafJ’J ij
X = f‘i']LﬂéfJ‘ll’fNQﬂWﬁmaﬂ’J ij

X = Wﬁﬁ’)uﬂluﬂéﬂ%ﬁﬁuﬂﬂl@ﬂ@ﬂﬂﬁm‘a‘ﬂ?ﬁlﬁﬂ%WﬂﬁUfﬂﬂaﬂﬂi
X = Wﬁﬁ’)uﬂluﬂéﬂﬁ}l\iﬂ3Jﬂ‘llGQQﬂWﬁNLaﬂﬁﬁLﬁﬂﬂ1ﬂﬁufﬂﬂﬁfJ‘Uj

[ v Y
X... = Nai’lﬂﬂ%ﬂaﬂ‘u@ﬂgﬂﬂﬁulﬁfJ'J“I/N‘HiJﬂ It §)
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S.E. (gca for line) Me
.E. (gca for line = —
g rt
( 1 2Me
S.E. (gi- gj) line = B—
g g 't
Me
S.E. (gca for tester) = =z
rl
( ) 2Me
S.E. (gi- gj) tester = TR
g1- g rl

S.E. (sca effect) =

N
S
o

S.E. (Sij-SkI) =

ﬁ |
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= too S.E. (gca for line)
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LSDeo vesmsifeuiisumanuannsalumsswain llveswugnaasa

= too S.E. (gi- gj) line

LSDoo UDIANULUANAINDET

nagou

= too S.E. (gca for tester)

Y]

1 R o
LSDw Gllﬂ\clﬂ']fl'lf]_'dﬁﬂﬂlﬁfJ'Uﬂ’lﬂ'J’l‘JJﬁ'lll'liﬂcluﬂ’liijuﬁjﬂjhlﬂsllﬂ\‘lwuﬁﬂﬂﬁﬂﬂ

=two S.E. (gi- gj) tester

LSDoo UDIANULANAINDENINE

= too S.E. (scaeffect)

9 @ a

AN NTDAVDIAIANNEINITO IUMTIINA AR

o

LSDoo 04 5fFoumeuainnuainisn lunssiua unnig

= too S.E. (Sij- Skl)
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MSMANKINT 32 AunlsUsiuvesnnuansalumssIualIvesanyuENanan

Tugg¥eudl 2553

4

hi}

a

J

b}

q

Source of variance d.f. S.S. M.S. F P
Replications 2 4413738.800 2206869.390 22.118 0.000
Treatments 19 6895116.400 362900.860 3.637 0.000
Parents 7 1731221.300 247317.320 2.479 0.034
P.vs C. 1 862303.200 862303.220 8.642 0.006
Crosses 11 4301591.900 391053.810 3.919 0.001
Lines 1 180228.600 180228.550 1.806 0.187
Testers 5 3524297.400 704859.480 7.064 0.000
Line x Tester 5 597066.000 119413.190 1.197 0.329
Error 38 3791484.700 99775.910
Total 59
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MSEMANHINT 33 AnuulsUsivvesanuansalumssiualvesanyausnanan

Tugedouil 2554

Source of variance d.f. S.S. M.S. F P
Replications 2 328293.700 164146.900 0.388 0.681
Treatments 19 14803031.600 779106.900 1.840 0.054
Parents 7 1651472.500 235924.600 0.557 0.786
P.vs C. 1 5899648.100 5899648.100 13.936 0.001
Crosses 11 7251911.000 659264.600 1.557 0.152
Lines 1 76756.700 76756.700 0.181 0.673
Testers 5 5549431.300 1109886.200 2.622 0.039
Line x Tester 5 1625723.000 325144.600 0.768 0.579
Error 38 16086551.800 423330.300
Total 59

ASMANUINT 34 ﬂ’JHJLLTJS‘]Ji’J‘L!GUfNﬂ’Nllﬂ'”liﬂiﬂiuﬂﬁﬁ’JiJﬁJ’J‘lJﬂQﬁJﬂBﬂ!ﬁhu’JuNﬁﬁﬂﬁu

Tugadouil 2553

Source of variance d.f. S.S. M.S. F P
Replications 2 766.835 383.418 16.548 0.000
Treatments 19 1933.915 101.785 4.393 0.000
Parents 7 1183.296 169.042 7.296 0.000
P.vs C. 1 17.323 17.323 0.748 0.393
Crosses 11 733.296 66.663 2.877 0.008
Lines 1 86.057 86.057 3.714 0.061
Testers 5 497.769 99.554 4.297 0.003
Line x Tester 5 149.470 29.894 1.290 0.289
Error 38 880.448 23.170
Total 59
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Tugedouil 2554

Source of variance d.f. S.S. M.S. F P
Replications 2 69.208 34.604 2.061 0.141
Treatments 19 1094.577 57.609 3.431 0.001
Parents 7 618.544 88.363 5.263 0.000
P.vs C. 1 50.114 50.114 2.985 0.092
Crosses 11 425.920 38.720 2.306 0.028
Lines 1 1.633 1.633 0.097 0.757
Testers 5 320.653 64.131 3.819 0.007
Line x Tester 5, 103.634 20.727 1.234 0.312
Error 38 638.062 16.791
Total 59

. L ,
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Tugadouil 2553

Source of variance d.f. S.S. M.S. F P
Replications 2 0.737 0.369 7.747 0.000
Treatments 19 2.215 0.117 2.450 0.010
Parents 7 0.169 0.024 0.508 0.820
P.vs C. 1 0.222 0.222 4.660 0.030
Crosses 11 1.824 0.166 3.485 0.000
Lines 1 0.175 0.175 3.678 0.060
Testers 5 1.010 0.202 4.245 0.000
Line x Tester 5 0.639 0.128 2.687 0.030
Error 38 1.808 0.048
Total 59
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Tugedouil 2554

Source of variance d.f. S.S. M.S. F P
Replications 2 0.032 0.016 0.388 0.680
Treatments 19 1.446 0.076 1.840 0.052
Parents 7 0.161 0.023 0.557 0.782
P.vs C. 1 0.576 0.576 13.937 0.001
Crosses 11 0.708 0.064 1.557 0.151
Lines 1 0.007 0.007 0.181 0.661
Testers 5 0.542 0.108 2.622 0.039
Line x Tester 5 0.159 0.032 0.768 0.570
Error 38 1.571 0.041
Total 59

. v .
MSMANKINT 38 ANuLlsUsrnvesanuansalumssuavesanvazinaona

Tugadouil 2553

Source of variance d.f. S.S. M.S. F P
Replications 2 130.714 65.357 1.449 0.247
Treatments 19 1159.236 61.012 1.353 0.209
Parents 7 368.100 52.586 1.166 0.345
P.vs C. 1 30.604 30.604 0.679 0.415
Crosses 11 760.533 69.139 1.533 0.160
Lines 1 3.421 3.421 0.076 0.784
Testers 5 465.725 93.145 2.066 0.091
Line x Tester 5 291.387 58.277 1.292 0.288
Error 38 1713.406 45.090
Total 59
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Tugedouil 2554

Source of variance d.f. S.S. M.S. F P
Replications 2 0.342 0.171 0.189 0.829
Treatments 19 8394.309 441.806 488.908 0.000
Parents 7 3253.668 464.810 514.364 0.000
P.vs C. 1 2015.414 2015.414 2230.281 0.000
Crosses 11 3125.227 284.112 314.401 0.000
Lines 1 184.756 184.756 204.453 0.000
Testers 5 1821.105 364.221 403.051 0.000
Line x Tester 5 1119.366 223.873 247.741 0.000
Error 38 34.339 0.904
Total 59

MSMANKINT 40 ANLL5U5 VIR NNEINTD IUMTTINAIVOIENH AL AINEINE

Tugadouil 2553

Source of variance d.f. S.S. M.S. F P
Replications 2 27.458 13.729 11.746 0.000
Treatments 19 178.467 9.393 8.036 0.000
Parents 7 138.892 19.842 16.975 0.000
P.vs C. 1 0.172 0.172 0.147 0.704
Crosses 11 39.403 3.582 3.065 0.005
Lines 1 1.823 1.823 1.559 0.219
Testers 5 36.107 7.221 6.178 0.000
Line x Tester 5 1.473 0.295 0.252 0.936
Error 38 44.417 1.169
Total 59
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Tugedouil 2554

Source of variance d.f. S.S. M.S. F P
Replications 2 0.032 0.016 1.289 0.276
Treatments 19 448.906 23.627 1913.707 0.000
Parents 7 328.441 46.920 3800.430 0.000
P.vs C. 1 0.195 0.195 15.773 0.000
Crosses 11 120.270 10.934 885.604 0.000
Lines 1 15.616 15.616 1264.845 0.000
Testers 5 76.738 15.348 1243.129 0.000
Line x Tester 5 27916 5.583 452.230 0.000
Error 38 0.469 0.012
Total 59

ASMANUINT 42 ﬂ:nmgﬂiﬂsaummﬂmanfmwia“lumﬁimﬁammﬁ’ﬂymzmwmi’nwa

Tugadouil 2553

Source of variance d.f. S.S. M.S. F P
Replications 2 0.192 0.096 1.213 0.308
Treatments 19 12.838 0.676 8.551 0.000
Parents 7 10.707 1.530 19.357 0.000
P.vs C. 1 1.096 1.096 13.871 0.001
Crosses 11 1.035 0.094 1.191 0.326
Lines 1 0.004 0.004 0.049 0.823
Testers 5 0.138 0.028 0.348 0.876
Line x Tester 5 0.893 0.179 2.261 0.067
Error 38 3.003 0.079
Total 59
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Tugedouil 2554

Source of variance d.f. S.S. M.S. F P
Replications 2 0.011 0.006 1.915 0.149
Treatments 19 35.467 1.867 633.884 0.000
Parents 7 27.215 3.888 1320.256 0.000
P.vs C. 1 7.061 7.061 2397.626 0.000
Crosses 11 1.191 0.108 36.762 0.000
Lines 1 0.003 0.003 1.043 0.324
Testers 5 0.891 0.178 60.500 0.000
Line x Tester 5 0.297 0.059 20.168 0.000
Error 38 0.112 0.003
Total 59

v k4
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vowalungioudl 2553

Source of variance d.f. S.S. M.S. F P
Replications 2 2.014 1.007 10.138 0.000
Treatments 19 5.819 0.306 3.084 0.002
Parents 7 3.905 0.558 5.617 0.000
P.vs C. 1 0.409 0.409 4.116 0.049
Crosses 11 1.505 0.137 1.378 0.220
Lines 1 0.001 0.001 0.006 0.921
Testers 5 0.417 0.083 0.841 0.531
Line x Tester 5 1.087 0.217 2.190 0.075
Error 38 3.774 0.099
Total 59
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yoanalugaionil 2554

Source of variance d.f. S.S. M.S. F P
Replications 2 0.001 0.001 0.086 0.867
Treatments 19 22.695 1.194 170.005 0.000
Parents 7 7.481 1.069 152.100 0.000
P.vs C. 1 0.056 0.056 7.935 0.007
Crosses 11 15.158 1.378 196.133 0.000
Lines 1 0.922 0.922 131.171 0.000
Testers 3 7.662 1.532 218.097 0.000
Line x Tester 5 6.575 1.315 187.162 0.000
Error 38 0.267 0.007
Total 59

H @ (Y o <] 1
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Tugadouil 2553

Source of variance d.f. S.S. M.S. F P
Replications 2 6036.193 3018.096 10.648 0.000
Treatments 19 8953.827 471.254 1.663 0.090
Parents 7 4018.264 574.038 2.025 0.077
P.vs C. 1 1486.164 1486.164 5.243 0.028
Crosses 11 3449.399 313.582 1.106 0.383
Lines 1 606.801 606.801 2.141 0.152
Testers 5 694.566 138.913 0.490 0.782
Line x Tester 5 2148.032 429.606 1.516 0.208
Error 38 10770.802 283.442
Total 59
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Tugedouil 2554

Source of variance d.f. S.S. M.S. F P
Replications 2 6.316 3.158 0.185 0.832
Treatments 19 53243.150 2802.271 164.319 0.000
Parents 7 22485.532 3212.219 188.358 0.000
P.vs C. 1 5895.336 5895.336 345.690 0.000
Crosses 11 24862.282 2260.207 132.534 0.000
Lines 1 272.749 272.749 15.993 0.000
Testers 5 14346.383 2869.277 168.248 0.000
Line x Tester 5 10243.150 2048.630 120.127 0.000
Error 38 648.045 17.054
Total 59
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Tugadouil 2553

Source of variance d.f. S.S. M.S. F P
Replications 2 62.692 31.346 4.018 0.026
Treatments 19 919.227 48.380 6.201 0.000
Parents 7 222.080 31.726 4.066 0.002
P.vs C. 1 37.378 37.378 4.791 0.035
Crosses 11 659.769 59.979 7.688 0.000
Lines 1 275.560 275.560 35.319 0.000
Testers 5 352.422 70.484 9.034 0.000
Line x Tester 5 31.787 6.357 0.815 0.547
Error 38 296.481 7.802
Total 59
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Tugedouil 2554

Source of variance d.f. S.S. M.S. F P
Replications 2 651.237 325.618 7.893 0.001
Treatments 19 2876.821 151.412 3.670 0.000
Parents 7 1748.243 249.749 6.054 0.000
P.vs C. 1 54.276 54.276 1.316 0.258
Crosses 11 1074.301 97.664 2.367 0.024
Lines 1 124.943 124.943 3.029 0.090
Testers 5 417.960 83.592 2.026 0.097
Line x Tester 5 531.399 106.280 2.576 0.042
Error 38 1567.618 41.253
Total 59
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Tugadouil 2553

Source of variance d.f. S.S. M.S. F P
Replications 2 837.009 418.505 21.093 0.000
Treatments 19 604.869 31.835 1.605 0.106
Parents 7 178.053 25.436 1.282 0.285
P.vs C. 1 38.940 38.940 1.963 0.169
Crosses 11 387.876 35.261 1.777 0.093
Lines 1 150.471 150.471 7.584 0.009
Testers 5 183.289 36.658 1.848 0.127
Line x Tester 5 54.116 10.823 0.545 0.741
Error 38 753.951 19.841
Total 59
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Tugedouil 2554

Source of variance d.f. S.S. M.S. F P
Replications 2 741.770 370.885 6.563 0.004
Treatments 19 2785.476 146.604 2.594 0.006
Parents 7 1314.004 187.715 3.322 0.007
P.vs C. 1 5.993 5.993 0.106 0.747
Crosses 11 1465.479 133.225 2.358 0.025
Lines 1 51.242 51.242 0.907 0.347
Testers 5 691.948 138.390 2.449 0.051
Line x Tester 5 722.289 144.458 2.556 0.043
Error 38 2147.406 56.511
Total 59

MSMANHINT 52 ANuulsUsivvesanuansalumssiuaivesaen

Tuggdoudl 2553

Source of variance d.f. S.S. M.S. F P
Replications 2 0.772 0.386 0.133 0.876
Treatments 19 4128.423 217.285 74.776 0.000
Parents 7 1644.037 234.862 80.825 0.000
P.vs C. 1 7.994 7.994 2.751 0.105
Crosses 11 2476.392 225.127 77.475 0.000
Lines 1 247.569 247.569 85.198 0.000
Testers 5 888.771 177.754 61.172 0.000
Line x Tester 5 1340.052 268.010 92.233 0.000
Error 38 110.420 2.906
Total 59
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Tuggdou 2554

Source of variance d.f. S.S. M.S. F P
Replications 2 0.490 0.245 0.079 0.924
Treatments 19 4479.500 235.763 75.771 0.000
Parents 7 1827.421 261.060 83.901 0.000
P.vs C. 1 0.415 0.415 0.133 0.717
Crosses 11 2651.665 241.060 77.473 0.000
Lines 1 281.389 281.389 90.435 0.000
Testers 5 1141.025 228.205 73.342 0.000
Line x Tester 5 1229.251 245.850 79.013 0.000
Error 38 118.238 3.112
Total 59

MSMANKINT 54 ANuulsUsivvesanuansalumssiuaivesa lasin

Tuggdoudl 2553

Source of variance d.f. S.S. M.S. F P
Replications 2 0.857 0.429 0.107 0.003
Treatments 19 1210.820 63.727 15.885 0.003
Parents P 555.003 79.286 19.763 0.904
P.vs C. 1 47.941 47.941 11.950 0.016
Crosses 11 607.876 55.261 13.775 0.242
Lines 1 84.046 84.046 20.950 0.000
Testers 5 246.899 49.380 12.309 0.047
Line x Tester 5 276.931 55.386 13.806 0.004
Error 38 152.447 4.012
Total 59
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Tugedouil 2554

Source of variance d.f. S.S. M.S. F P
Replications 2 17.665 8.832 2.000 0.149
Treatments 19 1398.971 73.630 16.675 0.000
Parents 7 570.740 81.534 18.465 0.000
P.vs C. 1 0.195 0.195 0.044 0.835
Crosses 11 828.036 75.276 17.048 0.000
Lines 1 95.962 95.962 21.732 0.000
Testers 5 529.369 105.874 23.977 0.000
Line x Tester 5 202.705 40.541 9.181 0.000
Error 38 167.794 4416
Total 59

MSMANKINT 56 ANULLTUTINVeIRNUEINTD INUNTIINAIVEIAIB U]

Tuggdoudl 2553

Source of variance d.f. S.S. M.S. F P
Replications 2 1.318 0.659 0.214 0.000
Treatments 19 1272.192 66.957 21.719 0.000
Parents 7 417.876 59.697 19.364 0.050
P.vs C. 1 0.996 0.996 0.323 0.000
Crosses 11 853.320 77.575 25.163 0.000
Lines 1 128.218 128.218 41.590 0.000
Testers 5 451.670 90.334 29.302 0.001
Line x Tester 5 273.432 54.686 17.739 0.320
Error 38 117.150 3.083
Total 59
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Tugedouil 2554

Source of variance d.f. S.S. M.S. F P
Replications 2 5.846 2.923 2.267 0.117
Treatments 19 1333.013 70.159 54.417 0.000
Parents 7 434.460 62.066 48.140 0.000
P.vs C. 1 1.136 1.136 0.881 0.354
Crosses 11 897.417 81.583 63.278 0.000
Lines 1 92.480 92.480 71.730 0.000
Testers 5 467.823 93.565 72.571 0.000
Line x Tester 5 337.113 67.423 52.295 0.000
Error 38 48.993 1.289
Total 59

MIMANUINT 58 ANNLTUTIHVBIANVAINTD IUMTTINAIVRIUT M U

Tugadouil 2553

Source of variance d.f. S.S. M.S. F P
Replications 2 32.194 16.097 1.666 0.203
Treatments 19 520.724 27.407 2.836 0.003
Parents 7 289.697 41.385 4.283 0.001
P.vs C. 1 51.627 51.627 5.342 0.026
Crosses 11 179.400 16.309 1.688 0.114
Lines 1 4.818 4.818 0.499 0.484
Testers 5 65.212 13.042 1.350 0.265
Line x Tester 5 109.369 21.874 2.264 0.068
Error 38 367.215 9.664
Total 59
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MIMANUINT 59 ANNLsUTIHVBIANVAINTD IUMTTINAIVIUT NI U

Tugedouil 2554

Source of variance d.f. S.S. M.S. F P
Replications 2 374.486 187.243 0.865 0.429
Treatments 19 187750.114 9881.585 45.671 0.000
Parents 7 93753.429 13393.347 61.902 0.000
P.vs C. 1 779.188 779.188 3.601 0.065
Crosses 11 93217.497 8474.318 39.167 0.000
Lines 1 0.000 0.000 0.000 1.000
Testers 5 40826.094 8165.219 37.739 0.000
Line x Tester 5 52391.404 10478.281 48.429 0.000
Error 38 8221.765 216.362
Total 59

MIIMANUINN 60 ALl 5U5uveInNNA D TumMITwaIvesuaa Tedu

Tugadouil 2553

Source of variance d.f. S.S. M.S. F P
Replications 2 9120.000 4560.000 0.145 0.865
Treatments 19 41746860.000 2197203.158 69.794 0.000
Parents 7 7524000.000 1074857.143 34.143 0.000
P.vs C. 1 2872960.000 2872960.000 91.260 0.000
Crosses 11 31349900.000 2849990.909 90.530 0.000
Lines 1 864900.000 864900.000 27.474 0.000
Testers 5 5185700.000 1037140.000 32.945 0.000
Line x Tester 5 25299300.000 5059860.000 160.727 0.000
Error 38 1196280.000 31481.053
Total 59
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MIIMANUINN 61 ANuulsUsIuvesnnua e lumssuarveatsuama ledu

Tugedouil 2554

Source of variance d.f. S.S. M.S. F P
Replications 2 1357770.000 678885.000 0.533 0.367
Treatments 19 48753660.000 2565982.105 2.013 0.000
Parents 7 20979000.000 2997000.000 2.351 0.001
P.vs C. 1 15775360.000 15775360.000 12.376 0.000
Crosses 11 11999300.000 1090845.455 0.856 0.123
Lines 1 3802500.000 3802500.000 2.983 0.021
Testers 5 1875200.000 375040.000 0.294 0.724
Line x Tester 5 6321600.000 1264320.000 0.992 0.115
Error 38 25096830.000 660442.895
Total 59
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