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a d @ ' ' v Jdo
MINHUIN 11 NﬁﬂW?Mﬂ31$ﬂﬂ15ﬂ5$ﬂWﬂﬁ]iuﬂiz%WﬂﬁIE %ﬂﬁﬂﬂﬂnjgﬁUWQ%Tﬂwuﬁﬁﬂ

nu 6 AuugIfla3alugguidl we. 2552 dawlilsunsuduiegy sas

version 8
The S3AS3 System
The UNIVARIATE Procedure
Variable: Grains
Moments
N 100 Sum Weights 100
Mean 218,12 Sum Observations 24312
8td Deviation 34.3553269 Variance 1180.28848
Skewness 0.06822539 Rurtosis -0xR6521 348
Uncorrected S8 4658862 Corrected S8 116848.56
Coeff Variation 16.1201797 Std Error Mean 3.43553269
Basic Statistical Measures
Location Variahility

Mean 213.1200 3td Deviation 34.35533

Median 213.0000 Variance 1180

Mode 209.0000 Range 137.00000

Interquartile Range 47.50000

Tests for Normality

Tezst --8tatistic--- = —-----— p Value------
@ Shapiro-wilk W 0.978517  Pr < w 0.1018
Kolmogorov-Smirnov D 0.055012 Pr > D >0.1500
Cramer-von Mises W-8q 0.054624 Pr > W-8q >0.2500
Anderson-Darling A-8q 0.444156 Pr > A-8q >0.2500

] ¥ y = Y Y ] a

MUOLHA @ A1 skewness uaasnNUvaInMiemaaauns weziidodeyaduuini
' L4 a 9 9 ] s
awn lumeassiumaianiluuinnnnswgiyadeyadmniin
Y08 AININ

% 4
A A

_/\

ns T nsvliun

@ 1 Shapiro-wilk 851U10NINILIWAIVDIYTZVINT FeTAMINTLNOA LY

1A3nAleA p-value (Pr<W) §A1310A1 0.05
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a o J ' A o =1 ' 3 v dao
ANTINHIN 12 Wﬁﬂ]531ﬂ51$1’7Nﬁﬂ%ﬁ“ll@ﬂﬂﬂﬂaﬂﬂTu'Jutllﬁﬂﬁf]ﬁ')ﬂi$W'JTQ%T)WH§§‘U Y 6

v
Auiug Idulasa lugquadl wa. 2552 (T-Test) #a0l1lsunsudus ezl sas

version 8
T-Tests
Variable Method Variances DF t Value Pr > |t]
grain Pooled Equal 28 -5.42 <.0001 @
grain Satterthwaite Unequal 2.3 -5.42 <.0001
Equality of Variances
Variable Hethod Num DF Den DF F Value Prs > E

grain Folded F 14 14 1887 0.5651 @

HUOIHE

Namﬁmﬁwﬁmmaﬁuaummmmuﬂﬁﬂiauszwdnﬂswmmmmju
(homogeneity of variances) ﬂixﬂﬂﬂﬁﬁgaammjuﬁmmuﬂiﬂﬁ uaiaueLie
A1 P value (P>F) HA1010N31 0.05

HAMIINTIZHAMIANAIIVBIR IR ADAI0TE pooled variances

Pr> |t HAwnn10.05 uaaen hifinnuuanaiaiumaada (ns)

Pr> |t HAieond 0.05 naashilinnuuanasiunsanastaiiiodify (£)
pr> |t| fisnfoondn 0.01 naashlianumandsiumeadfenieiited vt

(**)
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a o 3 J A o [ 1 v v Jdo
MINHUIN 13 NafﬂﬁjlﬂjﬁfﬁNﬁﬂ13m@3ﬂ1lﬂﬁﬂiﬂu'Junlaﬂ@]ﬂﬁ33§$W313%’13WNE§U NV 6

Auszans F, Tugguidl w.e. 2552 (T-Tes) AaoTsunsudnusogy sas

version 8
T-Tests
Variable Method Variances DF t Value Pri>ulcl
grain Pooled Equal 113 -3.87 0.0002
grain Satterthwaite Unequal 19.6 -4.18 0.000S5
Equality of Variances
Variable Method Num DF Den DF F Value Pr > F
grain Folded F 93] 14 1L 5728 0.6893

a o v v A o < ' J L ay
MINNUIN 14 Nﬁﬂ']ﬁ')!ﬂﬁ13’,1’1NﬂﬂN‘U@WﬂﬁlaU%WN’Jumﬁﬂﬂﬂﬁ'JQS%W'NQ%TJWUQG],ﬁ}LLTJﬂ‘i'J

nulszans F, Tugquidl w.e. 2552 (T-Test) aao T sunsudniagal sas

version 8
T-Tests
Variable Method Variances DF t Value Pr > |t}
grain Pooled Equal 113 3215 0.0021
grain Satterthwaite Unecqual 18 303 0.0071
Equality of Variances
Variable Method Num DF Den DF F Value Fr > F
grain Folded F 14 99 1511 0.7176



211

a d v o J J 4 ~ ’ a
MITNWUIN 15 WANIIAATIEHAITHANNUTIZH1UATOINUIY RM10318 ﬂﬂgﬁlﬂgﬁéﬂgﬂﬁﬂ
v A @ o <] ' = ] '
AUOU Gnla HAUIUIUIUAAADI N (‘V‘nu"h’]ﬂ) Tutlszwing F, yo3fnay
' £y v Jdo v Y o  Jdq Y Qy Y aa | .
JTUINVIINURIY NV 6 ﬂummuﬂmmﬂm AIYID single regression

analysis

The SAS System
The GLM Procedure

Dependent Variable: X

Sum of
Source DF Squares Mean Square F Value Pr LR F
NModel 2 9689.0321 4844.5161 4.89 0.0150
Error 97 107159 ,52%9 1104.7374
Corrected Total 99 116848.5600
R-Square Coeff Var Root MSE X Mean
(:::) 0.082920 151859572 33.23759 213.1200
Source DF Type I SS Mean Sgquare F Value Pr > F
Gnla 2 9689.032101 4844.516051 4.39 0.0150
Source DF Type I11 SS MNean Square F Value Pr > F
Gnila 2 9689.032101 4844.516051 4@ 0.0150

The 3SAS System

The MEANS Procedure

Analysis Variable : X

N
Gnla Obs N Mean Std Dev Hinimum Maximum
S S S S S S S S S S S A S S S S S S S S RS S S S S S S S S S A A S S S S S F A S S S S F A S S S S S S ETF IS S S ST EFES S
0 24 24 198.4583333 34.2052363 145.0000000 282 .0000000
1 46 46 212.7608696 31.3228243 153 .0000000 273 .0000000
2 30 30 225.4000000 35.2817233 148.0000000 278.0000000

I o S A S S S F S FfFFF S F S FF S F A FF S FFAFFFEFFSSS

a e v o JdyY aa = .
UK WANITAANTHAITHAUNUDIAIYID single regression analysis
J v o ¢ v 4 o o oA
@ A1 R-Square Lmmﬁammauwuﬁﬁ:wmam?ammaimaQaﬂmu‘nmuﬂn
@ AR 4 a U @ U
ANHUTNANYT FIa1113085110HAVY QTLs dodnyme1d na1nfe

A1 R-Square ianaailusovay uddnian >15% 11 QTL Wan (major QTL)



212

[ 4 A 3 s Qs’l '
A1 R-Square tinaailuiovaz udilin daua 5-15% 11y QTL 599 (minor QTL)

' A a b4 Y A
A1 R-Square maﬂmﬁmaﬂaz UaIUN <5% il polygene

a d aa
@ AONITAAIICHATNNTOA

Pr> F 51310071 0.05 1aaan luianuuanaadun1aana (ns)

o

Pr> F 11090031 0.05 HaaIndanuuana uiuneannooalvedia (*)

éq (**)

oy
Pr>F inioond1 0.01 uaasniianuuanaanuneanastaiiodina
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a d v @ v Y a ' a
MITWNUIN 16 WAMTAATIZTHAMTHAURUTIZHIINUATOINUIY RM10395 ﬂ@giﬂgﬁéﬂ?jﬂﬂﬂ
o v o g ' =Y ] v
AUYU SPPI  AUITUIUINAAAD I I (Wiu"l“nﬂ) Tudszsins F, UDIHTY
' £ v do v Y v Jdq Y Qy Y aa | "
FITUINVNINURIU NV 6 ﬂ‘lJ‘llTJWU‘qulﬁuﬂﬂiil AIYID single regression

analysis

The SAS System
The GLM Procedure

Dependent Variable: X

Surn of

Source DF Squares Mean Square F Value Pr [>0F
Model 2 11143.1015 SSAESS 0T 511 0.0077
Error 97 105705.4585 1089.7470
Corrected Total 99 116848.5600

R-Sgquare Coeff Var Root MSE X Mean

0.095364 15,48954 33.01132 213.1200
Source DF Type I 35 Nean Soguare F Value Pr > F
3PP1 2 11143.10150 S57 155075, 5.11 0.0077
Source DF Type III SS Mean Sguare F Value Pr > F
SPP1 3 11143 .10150 5571 .55 S5+ 11 0.0077

The SAS System

The MEANS Procedure

hnalysis Variable : X

N
SPFP1 Obs N Hean Std Dev Minimuan Max 1rum
SIS S F S S IS S A S S S S S5 S SFF ST PSR EF T IS S S £ RS A S S S S S S S S S SRR RS S S S F S S S S A S SRS A S S FFFFF
u} 25 25 198.9600000 33.6160676 145.0000000 282 .0000000
i 46 46 211. 7173913 32.7764570 145.0000000 273 .0000000
2 29 29 227.5517241 32.8639905 163 .0000000 278.0000000

pdpipbbhhipabiabpihibhabhsbhialibbbhibE bRt Al EERS ARt bR b E R LR AR kB R T s i a2 s
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a o v @ d v 4 ~ ' a
MINAUIN 17 WAMIAAEHMAHTURUTIZH A0 NI RM21335 ogIndnTotaas
v A @ o g ' = v
AUBu Ghd7  Ausumaaaesde Wlulnd) ludszanas F, vesgua
' 9 v Jdo v Y @ Jdq ¥ Qy Y aa | =
IEUINUVIINURIU NV 6 ﬂ‘lJ“lJTJW‘lJQTHu‘]JﬂiJ A89D single regression

analysis

The S5AS System
The GLM Procedure

Dependent Variable: X

Sum of

Source DF Sguares Mean Sguare F Value Pr & i
Model 2 9700.6177 4850.3088 4. 39 0.0149
Error 97 1071479423 1104.6180
Corrected Total 99 116848.5600

R-Sqguare Coeff Var Root MSE X Mean

0.083019 15259487 33.235%9 213.1200
Source DF Type I 5SS Mean Sgquare F Value Pr & F
Ghd?7 Z 9700.617692 4850.308846 4559 0.0148
Source DF TYDEMBRET=9S Nean Scguare F Value Pr > F
Ghd? 2 9700.617692 4850.308846 q.39 0.0149

The SAS System

The MEANS Procedure

Analysis Variable : X

N
Ghd? Ohs N Mean Std Dev Minimurm Max imum
I S S S S ST S S S S S S S S S S S S S A RS S E A S S S S SRS ST S S S S S S S S S A A A S A S TS EFF ST FSEFSF555F
u] 24 24 203.3750000 35.6087587 153.0000000 278.0000000
1 52 52 222 +SH6923 1 33.4906169 159.0000000 282 .0000000

24 202 .3750000 30.0590904 145.0000000 251.0000000
FIFSFS S S8 5SS S S S FSF S LSS S LK F ST S S S S S S S S S SF TS F A ST ST SIS S S S S S S S XSS S F ST TS H LSS L S F S H 5 55
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MINHIN 18 WANITIATITHAITUNITNANDEHANUANA (multiple-locus regression) Y04
IATPINLI0 RM10318, RM10395 uay RM21335 fieglndnievaaniuou
Gnla, SPP1 Wag Ghd7 fusnumaaaesns Wlulnd) ludlszans F, ves

' ' £ v Jdo v Y v 9 Y Qy
ANANTTNIIINUETY N 6 AUT1IRUE IHAT)

The SAS System
The REG Procedure

Model: MODEL1

Dependent Variable: Seed

Stepwise Selection: Step 1

Variable SPP1 Entered: R-Sqguare = 0.0949 and C(p) = 0.1731

knalysis of Variance

Sum of Mean
Source DF Sguares Square F Value Pr: ' BE
Model 15 11084 11084 10.27 0.0018
Error 98 105764 1079.22554
Corrected Total 99 116849
Parameter Standard
Variable Estimate Error Type II S§ F Value Pr > F
Intercept 198.19762 5.69851 1305530 1209.69 <.0001
SPRY 14.34844 4.47717 11084 10.27 0.0018
Bounds on condition number: 1, 1
Al]l variables left in the model are significant at the 0.1500 level.
No other wvariable met the 0.1500 significance level for entry into the model.
Summary of Stepwise Selection
Variable Variable Number Partial Hodel
Step Entered Removed Vars In R-Square R-Sguare Cipl F Value Pr > F
0.0949 0.1731

1 SPPl@ 1 0.0949 10@ 0.0018

o '

a 1 Y ad 4 g .
HUWHA  WANITAATIEHATTUNITOADDYNAIUA K UIAIYID multiple regression analysis
\ o v o do o =
@ m?mwmﬂimaqaﬂnmmﬂmwuﬁﬂuaﬂymwﬁﬂm
' =3 v o d ' 4 nsll v oa o
A1 Partial R-Square uﬁmmmmauwu15fsxmnm%wmzﬂmaqauuq AUIUN

AAVANHULNANN
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a d aa
@ HONITAAIICHATN AN

Pr> F 11110071 0.05 taaadn luianuuana1aiunaaos (ns)

o @

Pr> F IA1100071 0.05 4aadnuanuuana 1 anuneanasaiitiodin (%)

o

v
a

Pr> F UA1100071 0.01 4aadNuanuuanaanunaanane 19i1iod a g (<*)

o
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a o @ U ' v Jdo
AITNNUIN 19 Nﬁﬂﬁ’.)Lﬂﬁ1$ﬂﬂ1§ﬂ§$§]10ﬂ’ﬂuﬂ'§$‘lﬂﬂi BC,F, mmﬁwamzmnffnwuqm

nv 6  nuiugIdunlasilugguid wa. 2553 daoldsunsuduSegy sas

version 8
The SAS System
The UNIVARIATE Procedure
Variable: Grains
Moments
e 122 Sum Weights 122
Mean 199.565574 Sum Observations 24347
std Deviation 28.3752854 Variance 805.156822
Skewuness 0.55287174 Kurtosis -0.1925859
Uncorrected S5 4956247 corrected ,SS 97423.97549
Coeff Variation 14.2185272 Std Error Mean 2.56897763
Basic Statistical Measures
Location Variability
Nean 199.56586 3td Deviation 24B.87529
Median 195 .5000 Variance 805.15682
Mode 173.0000 Range 132 .00000
Interquartile Range 43 .00000
Tests for Normality
Test --Statistic-—-——- = —=——- p Value-————-
Shapiro-Uilk W 0.968443 Prags™ W 0.0058
Kolmogorov-Smirnowv D 0.085202 Pr > D 0.0284
Cramer-von Mises W-Sgq 0.202931 Pr > W-3gq <0.0050
Anderson-Darling A-3gq 1.180989 Pr > A-3g <0.0050

a a ' ' A o ] v ' v Jdo
MINNHIN 20 Nafﬂﬁ’)!ﬂﬁ'lgﬂWﬁﬂ'lﬂsllﬂﬂﬂﬂﬂﬂﬂinu'JuLN@@W@ﬁ]QiZﬂ?”N%TJWHQ?U Y 6

Auug Iiuesa Tugguall we. 2553 (T-Test) Aa0Tsunsudusogy sas

version 8
T-Tests
Variable Method Variances DF t Value Pr. > it}
gralin Pooled Equal 18 =1..56 0.1359
grain Satterthwaite Unequal 1.5.9 -1.56 0.1388
Equality of Variances
Variable Method Num DF Den DF F Value Pr = F

grain Folded F S 9 2,38 0.2120
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a o ' ' A o 3 ' v do
A1INNNUIN 21 Wﬁﬂ’]i')!ﬂﬁ1311NﬁﬂWQ"U@QﬂHﬂan]’lu')ulilﬂﬂﬂ@i3\35311')1\3%"\')WHE§U Y 6

fuilszanns BC,F, Tunauidl w.at. 2553 (T-Test) A2 T1)sunsudusogal sas

version 8
T-Tests=

Variable Method Variances DF
grain Pooled Equal 130
grain Satterthwaite Unequal 10.4
Equality of Variances

Variable Method Nun DF Den DF

grain Folded F ) 121

t Value

— . s
~1 465

F Value

Pr > |t]

0.0905
0.1297

Pr.> F

D.7548

a o ' ' 4 s 3 ' o a
AITWNHUIN 22 HANITUATIEN Nﬁ@l1\1%93?]7&%218%1“’314111@1@1@1@3'3\33314'37\1‘%’1"]7‘11!ﬁflﬁluﬂﬂi')

Autlszans BC,F, Tunguidl w.et. 2553 (T-Test) A20Td5unsudusogal SAs

version 8
T-Tests

Variable Method Variances DF
grain Pooled Eqgual 130
grain Satterthuwaite Unequal 1255
Equality of Variances

Variable Method Num DF Den DF

grain Folded F 121 9

t Value

0.16
0.z22

F Value

2SS

Pr > |t]

0.8758
0.8310

Pr > F

0.1980
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a d o @ d ' 4 P ] a
MINAUIN 23 WAMIAATIEHMTHTURUFIZHINNTOIHMNIY RM10318 Tiglndniotads
v A @ o =1 ' = '
AUBU Gnla Auswauwaaaesae (Wiu'ni) luilszans BC,F, vesguay
' Y v Jda v g o  Jdq Y :aw v aa | .
FTUINVIINUGRIU NV 6 ﬂlJ"IH’JWH‘lﬂWLL‘lJﬂi’J AIYID single regression

analysis

The S5AS System
The GLM Procedure

Dependent Variable: X

Sum of

Source DF Squares Mean Square F Value Prg 28 F
Model 2 1722 42035 861.21018 1.07 0.3460
Error 119 95701..55506 804.21875
Corrected Total 121 9742397541

R-Square Coeff Var Root MSE X Mean

0.017680 L2 TDE]. 28.35868 199.5656
Source DF Type N LNSS Hean Square F Value Pr > F
Gnla 2 1722820351 861.21017S5 1.8 0.3460
Source DF Type III SS Mean Square F Value Pr > F
Gnla 2 1722420851 861.210175 1.07 0.3460

The SA5 Systen

The MEANS Frocedure

Analysis Variable : X

N

Gnla Obs N Mean std Dev Minirmum Max imum

S S S S S S S S S A S A S A S A S S S A A S F S fFf S FfFFFFFFFFFFF
u] 34 34 201.0588235 28.1865444 152 .0000000 256.0000000

1 59 59 195.9830508 26.9734809 148.0000000 278.0000000

2 29 29 205.1034483 31.2162330 148.0000000 280.0000000

FESSES 5SS SSKKSSFFFF S S F S S S5 S S SES S S S S S S S S F S S S S S F S S KPS S S S S SSSFF S ST S S AFSESL S FEFFFS £S5 FFF
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a d v o J v 4 A ' a
MINWUIN 24 WANIIATIZHMAHAUNUFIZHINUNT0I1NIE RM10395 Nog IndnTotann
v @ o g3 v '
Autu sPP1 Auswuwaagesas Wiu'lnd) luilszans BCF, vesguay
VY v do Y o 9 ¥ 2 Ve | .
ITUINVIINURIU NV 6 ﬂumnwuﬂmzﬂma M85 single regression

analysis

The SAS System
The GLM Procedure

Dependent Variable: X

Sum of

Source DF Squares Mean Square F Value Pr B>IF
Model 2 119315507 596257754 0.74 0.4804
Error 149 96230.82034 808.66236
Corrected Total 121 97423.97541

R-Square Coeff Var Root MSE X Nean

0.012247 14.24945 28.43699 199.5656
Source DF Type I SS Mean Square F Value Pr > E
SPP1 2 119881855071 596 .577535 0.74 0.4804
Source DF Type III 5S Mean Sguare F Value Pr > F
SPP1 2 1193:155071 596.577535 0.74 0.4304

The SAS System

The MEANS Procedure

Analysis Variable : X

N

SPPY Ohs N Mean 3td Dev Minimum Max imurm
FEESFFSLES KT EF S LK S SEF S S F S LK S S S K S SR FHFIS £ 5 £ £ FESSFOE0S £ F S A S SEELHLEF S S S F ST FSF ST FSFFFTF£SF
0 35 35 202.3714286 31.2580208 148.0000000 278.0000000

1 59 59 196.3389831 26.0692778 148.0000000 280.0000000

2 28 28 202.8571429 29.5606273 152 .0000000 260.0000000

FISEFFS S SS K S S S S S S S S S S A SEFES S S K S S F S S5 S FFL SIS LK S S 5T S S3TF LS LSS ST S S LTS E 55T E3F5 55
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a d v o d v 4 A ' a
AT NHUIN 25 Naﬂﬁ'll!,ﬂi13‘1’1?’!1?(1’1ﬂNWHﬁi%W'JN!ﬂ?@QﬁiﬂEJ RM21335 ﬂﬂgiﬂ%ﬁgﬂaﬂﬁﬂ
@ A @ o < ' '
futu Ghd7 fusnuwaaaeing @Wiund) luilszsns BCF, vosgwa
' 9 @ o [ Y @ Iq ¥ Qy Y aa | .
FEUINUIINURIU NV 6 ﬂ‘iJ‘\lT)W‘Hlﬂ‘mtﬂﬂi’J M85 single regression

analysis

The SAS System
The GLM Procedure

Dependent Variable: X

Sum of

Source DF Squares Mean Square F Value Pr > F
Model 2 907.35580 453.67790 0.56 0.5731
Exror 119 96516.61961 811.06403
Corrected Total 121 97428 .97541

R-3quare Coeff Var Root MSE X Mean

0.009313 14.27059 28.47919 199.5656
Source DF Type I 35 Mean Square F Value Pr > F
Ghd? 2 907.3557959 453.6778980 0.56 0.5731
Source DF Type III SS Mean Square F Value Pr > F
Ghd?7 2 907.3557959 453 .6778980 0 .56 8.5731

The SAS System

The MEANS Procedure

Analysis Variable : X

N
Ghad? Ohs N Mean Std Dev Miniroum Max imum
TS S S S S A S S S A S F S S S S SRR S S A S S S S P A IS S S S S ST ST G TS S TS S S S S A A LS EFFLSSS5F S
u} 37 <374 195.9189189 29.6997740 152 .0000000 278.0000000
1 50 50 202 .4400000 28.1759486 148.0000000 260.0000000
2 35 35 199.3142857 27.5795869 159.0000000 280.0000000

TEESTIE S S S S S S TS ST FS S SIS S S S LSS S SSSSEL A5 KL FS S S TR ESSSFFLE S FESS LSS FSS S PSSP ESS SIS SLFSEFTEFS
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AITNHUIN 26 Nafﬂ‘i’J!ﬂﬁ131"!ﬂWﬂﬂﬁMWMﬁﬁSﬁ’JNLﬂ?ﬂQHMWU RM23428 ﬂﬂgiﬂgﬂg’ﬂﬁﬂﬂﬂ

AuBu wEP fusauwaadesde (u'nd) luiszanns BC,F, vesgway

[ 9 @ d o LY £ v 79 Y QV Y aa . .
FEUINININUFIU NV 6 AUI1INUE IS5 42075 single regression

E] Q

analysis

The SAS System
The GLM Procedure

Dependent Variable: X

Sum of

Source DF Squares Mean Sguare F Value Pr > F
Model 2 3726.65173 1863.32586 2:37 0.0982
Error 119 93697.32368 787.37247
Corrected Total 124 97423 .97541

R-Square Coeff Var Root MSE X Mean

0.038252 14.06062 28.06016 199.5656
Source DF Type I SS Mean Square F Value Pr > F
WFP 2 3726.651726 1863.325863 25835 0.0982
Source DF Type III SS Mean Square F Value Pr > F
WFP 2 3726.651726 1863.325863 2.37 0.0982

The SAS 3ystem

The MEINS Procedure

Analysis Variable : X

N

WFP Ohs N Mean Std Dewv Minimum Maximum
ESSESSSEESSEEREEERESEEE S EEE S SRR R R RS EEEE S RERES S PEEEEE SRR R R EEE RS s s
0 29 29 193.0689655 26.9588722 152 .0000000 280.0000000

1 59 59 197.9661017 27.6548718 148.0000000 260.0000000

2 34 34 207.8823529 29.6390045 161.0000000 278.0000000

FESSE S E S S S FF K S S FF S S S S S S S F S S TS S S S PSS K S S FF S S S S S S S S S S S F S S S A S FEFF S ST S S FESFSFSSF TS
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SN 27 WA AATIZHAIAUNITOANDUH AR LN (multiple-locus regression) U84
IN3091110 RM10318, RM10395, RM21335 1oz RM23428 fiegIndniotanaa
v A o o ] ' ~ J]
NUOYW Gnla, SPP1, Ghd7 wag WFP AQUIUIUINAAADIT I (mu"l“nﬂ) 111

1 [ 9 v Jdo v Y v dq Y Qy
U3291n5 BC,F, YV0ARaAUITENINGIRUESY nY 6 AUU1IWUE 1Huas)

The SAS System
The REG Procedure
Model: MODEL1
Dependent Variable: Seed

Stepwise Selection: Step 1

Variable WFP Entered: R-Square = 0.0363 and C(p) = 0.2630

Inalysis of Variance

Sum of Mean
Jource DF Souares Square F Value Pré >3 F
Model 1 3535.35930 3535.35930 4.52 0.0356
Error 120 93889 782.40513
Corrected Total 121 97424
Parameter Standard
Variable Estimate Error Type ITI SS F Value Pr > F
Intercept 191 .. 754973 4.46263 1444585 1846.34 <.0001
WFP 7.50333 3.52982 353535930 4.52 0.0356

Bounds on condition number: 1, 1

Al]l variables left in the model are significant at the 0.1500 level.

No other wvariable met the 0.1500 significance level for entry into the model.

Surmary of Stepwise Selection

Variable Variable Number Partial Model
Step Entered Removed Vars In R-Square R-Scguare Ci(p) F Value Pt > F

1 WFP 1 0.0363 0.0363 0.2630 4.52 0.0356
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AITNHUIN 28 Naﬂ1TMﬂ§1$ﬂﬂ15ﬂ53%18ﬂ31uﬂ§$%1ﬂ5Fk4%@Qﬂﬂﬁ“ﬁ$W310%13WUQ§U

Y v W = ]
Foumn 1 duswug InidesInslugguadl wa. 2553 drelilsunsudniagy

SAS version 8

The SA3 System

The UNIVARIATE Procedure

Variable: Grains
Homents
N 87 Sum Weights 87
Mean 178.908046 Sum Observations 15565
3td Deviation 31.566M00Z2 Variance 996.456562
Skewness 0.36148672 Kurtosis 0.03662242
Uncorrected SS 2870399 Corrected 353 85695.2644
Coeff Variation 17.644092 3td Error Mean 3.3843055
Basic 3Statistical Measures
Location Variability

Hean 178.9080 Std Deviation 31.56670

Median 174.0000 Variance 996.45656

Mode 168.0000 Range 150.00000

Interquartile Range 39.00000

Tests for Normality

Test =—Statistic—= 1" ———=— p Value—————-—
Shapiro-Wilk 0.981042 Pr < W 0.2321
Kolmogorov-Smirnov 0.079021 Pr > D >0.1500
Cramer-von Mises W-Sg 0.088494 Pr > W-Sg 0.1618
Anderson-Darling A-Sqg 0.529012 Fr > A-Sg 0.1800
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a ' v A o [ J ' @ @
HANISAATILHHAA1YDIA IR IUIUIUAAADTIITTHINITINURS Y
@ v @ d ~
Foum 1 nunugIdiiesIng lugauiil w.er. 2553 (T-Test) Ao T1lsunsw

o d .
ans ilg‘lJ SAS version 8

T-Tests
Variable Method Variances DF t Value PEF>e [ €}
grain Pooled Equal 18 -9.97 <.0001
grain Satterthwaite Unequal 13.9 -9.97 <.0001
Equality of Variances
Variable Method Num DF Den DF F Value Prez B
grain Folded F 9 9 3.34 0.0867

ANTNNUIN 30

a d ' 1 i < ' ' @ &Y
HAN3ATIZHHAAYDIAUR AT IUIULAAADT NTEN TN INUES U
Foum 1 nudszang Fy, Tugguid) wa. 2553 (T-Tes) @aoT1lsunswy

o .
?ﬂﬁ%'g‘ﬂ SAS version 8

T-Tests
Variable Hethod Variances DF t Value P > |G
grain Pooled Ecqual 95 =5.85 <.0001
grain Satterthwalite Unequal 17.2 =9.35 <.0001
Equality of Variances
Variable Method Num DF Den DF F Value Pr > F
grain Folded F 86 9 3.43 0.0495
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a d ' ' A o ] 3 ' v
MIWHUIN 31 WHANITAATIZHHARUDIA RIS IUIUNAAADIIITTN 1IN 1A
dinglnsdulseans F,, Tugauidl w.e. 2553 (T-Test) Ao Tl1lsunsu

o n
ans %21] SAS version 8

T-Tests
Variable Method Variances DF t Value Pr. > |t}
grain Pooled Equal 95 5.00 <.0001
grain Satterthwaite Unequal .2 5.04 0.0004

Equality of Variances
Variable Method Num DF Den DF F Value Brgp>. 'E

grain Folded F 86 9 1,02 1.0000
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a d v v @ J ' 4 A a
MINNUIN 32 WaMSIRTITHAAMAURUTIZN A5 03MU10 RM10316 NogIndniotaan
v A v o =3 v v
AUtu Gnla fusnuwaadesds @Wulnd) ludszanns F, veague
' 9 v dou o v Y v g YA b4 aa | “
SEMII1INUE UFouIM 1 AudnugIviiesIng @2077 single regression

analysis

The SAS System
The GLM Procedure

Dependent Variable: X

Sum of

Source DF Squares Mean Square F Value Pr > F
Nodel 2 2518.14243 1259.07121 1.2% 0.2857
Error 84 §3177.12194 990.20383
Corrected Total 86 85695.26437

R-3quare Coeff Var Root MSE X Mean

0.029385 17.58865 31.46750 178.9080
Source DF Type I SS Mean Square F Value Pr > F
Gnla 2 2518.142428 1259.071214 1.27 0.2857
Source DF Type III SS Mean Square F Value Pr > F
Gnla 2 2518.142428 1259.071214 1.27 0.2857

The SAS System

The MEANS Procedure

Analysis Variable : X

N

Gnla Obs N Mean Std Dev Miniroum Max irum

S S S ST A S S S F S ST ST IS A S F IS ST AT S 3S TSI SR IS F S S S S5 S S5 5SS S 55 F5855554F
0 42 42 174.0238095 32.3543552 116.0000000 241.0000000

1 19 19 179.2631579 26.7516191 118.0000000 239.0000000

2 26 26 186.5384615 33.0916676 140.0000000 266.0000000
LR AL AR AL B R LB DR R D hE b B b i b g it s s e 0 g g g 2 2 0 s 1 3 0 g o s s e 5 o 1
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a o v v o J v ' a
ANTHNAUIN 33 HANITAATICHATTUTUNUDISHINAT DIV NIY RM 10402 Wﬂgflﬂgﬂgﬂgﬂﬂﬂ

Aoty spP1 Audnuwaadesis WTulnd) luilszns £, vesguay

v Y v do w v 9 v Jdq YA Y aa | .
FEUINGINUGIVFoUM 1 Audravugidiiiosns #1673 single regression

Q

analysis

The SAS System
The GLM Procedure

Dependent Variable: X

Sum of

Source DF Sguares Mean Square F Value Pr|> F
Model 2 1947.77149 973.88575 0.98 0.3807
Error 84 83747.49288 996.99396
Corrected Total 86 85695.26437

R-Square Coeff Var Root MSE X Mean

0.022729 17.64885 31.57521 178.9080
Seurce DF Type I 33 Mean Square F Value Pr > F
SPP1 2 1947.771490 973.885745 0.98 0.3807
Source DF Type III SS Mean Square F Value Pr > F
SPP1 2 1947.771490 973.885745 0.98 0.3807

The SAS System

The MEANS Procedure

Analysis Variable : X

N
SPP1 Chs N Hean Std Dev Minimam Max iroura
IS S S S A F S S S S F S S S S S S FF SRS PSS S S S ST F S SRS A TS S S S S NS S S S A S ST S S A S A S F S S S S L FSTF FF
0 39 39 174.3589744 31.6498002 116.0000000 241.0000000
1 21 21 179.0000000 29.0172363 116.0000000 239.0000000

2 27 2

2 7 185.4074074 33.3065705 140.0000000 266.0000000
FS AL AR SR LI EARE AL ARE LSRR EREE R A B B R AL E LR AR LB R R R B B P R R LR R R R R PR E R LRSS ]
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AITNNHIN 34 Naf‘ﬂﬁ’Jlﬂi"I%“HﬂWﬁﬂﬁ‘JJWH‘EiZﬁ')NLﬂ?@Q‘HMWU RM21330 ﬁﬂgiﬂgﬂgﬂgﬂﬁﬂ

=) g

@ o =3 ' '

futu Grd7  duwauwaaaesis (Wlulnd) ludsgans F, vesguan
J 9 v dJdo @ v Y v Jdq Y A Y aa | .

FEUINVNINUDIVFIUIN | ﬂ"lJ"’UTJW‘LlQGlmiJ'ENVlTli YD single regression

analysis
The SA3 System

The GLM Procedure

Dependent Variable: X

Sum of

Source DF Squares HMean Square F Value Pr > F
Model 2 3837.77865 1918.88933 1.97 0.1460
Error 84 81857.48571 974.49388
Corrected Total 86 85695.26437

R-Square Coeff Var Root MSE X Mean

0.044784 17.44856 31.21688 178.9080
Source DF Type | T 1SS Mean Square F Value Pr > F
Ghd? 2 3837.778654 1918.889327 1.97 0.1460
Source DF Type III SS Hean Sguare F Value Pr > F

Ghd? 2 3837.778654 1918.889327 1..9% 0.1460

The SAS System

The MEANS Procedure

knalysis Variable : X
N
Ghd? Ohs N Hean Scd Dev Minimum Nax imur
o o i s 70 i o e e 7 7 7 7 gl g 17 o 1 g o 7 i e i i 26 7 g i i 5 1
u] 35 35 173.8571429 34.3812046 116.0000000 266.0000000
1 20 20 190.8000000 29.8427457 146.0000000 241.0000000

2 32 32 177.0000000 28.2534611 118.0000000 234.0000000
bR APEEE LA R ERRERRE R R R SR s A i B R e 0 s 7 s e e e o o o o e e i b B b B e 6
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a d v o J v 4 ~ ' a
M3IWUIN 35 WANMIAATIZHMTHAUNUTIZHINUATOIMUIY RM23433 Neglnansotndn

Autu wrP  duswnuwiasesas Wlulnd) ludlszans £, vosguay

' v v Jdo o v 9 v Jdq Y A b4 aa | 3
ITHINVMINUTIVTIUN 1 ﬂ‘]J"UTJWHﬁ:lﬁLlIfN.lVlﬁ MUIT single regression

analysis

Dependent Variable: X

Source
Model
Error

Corrected Total

R-Square
0.008394
Source
Ghd?
Source
Ghd?
N
Ghd? Chs N

DF

84

86

DF

[38)

DF

(3]

The SAS System

The GLM Procedure

719.3561694

Type III SS

719.3561694

The

SAS System

Summ of
Sgquares Mean Square
719.3561% 359.67808
84975.90820 1011.61795

85695.26437
Coeff Var koot M3E X
17.77782 31.80594 178
Type I 33 Mean Sguare

359.6780847

Mean Sguare

359.6780847

The MEALNS FProcedure

Analysis Variable

Nean

e

Std Dev

F Value

0.36

Mean

.9080

F Value

0.36

F Value

0.36

Minirurn

Pri 28 F

0.7018

JPr > F

0.7018

Nax imuam

SR ECEESPEEREEESEER TR PR ERERD BB R 757 570t i /070 rojo g i b g g gh i 55 75 75 76 h g g o e g i g o 6 s 24 6 24 g 2 e
6

33

182 .0309091

27.1320424

11

0000000

241.0000000

179.0869565 30.0362100 1158.0000000 243 .0000000

2 31 1 175.3870968 37.2251508 116.0000000 266.0000000
SRR AEE R AR RAF AR ERAEL A PR ELRLIAE LA REELGSER AR R AR ESRELBELEREREEERE LA LA RAEEEEEE
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ATTNNUIN 36 wamﬁzmwv‘i{ﬂ'mummﬂaewmaﬁnmm (multiple-locus regression) U84
IN309MNIG RM10316, RM10402, RM21330 11az RM23433 Ming Indw3otada
v A @ o < J ~ )
AU Gnla, SPP1, Ghd7 waz WFP nu31muuaanes1a (Wlu'ni) Tu

' ' v do @ v @
Y5205 F,, v03guanszn g wugsusoumn 1 nuswug i Ins

The SAS System
The REG Procedure
Model: MODEL1
Dependent Variable: Seed

Stepwise Selection: Step 1

Variable Gnla Entered: R-Square = 0.0292 and C(p) = 0.6711

Analysis of Variance

Sum of Mean
Source DF Squares Square F Value Pri»> F
Model 1 2502.94758 2502.94758 2.56 031135
Error 85 83192 978.73314
Corrected Total 86 85695
Parameter Standard
Variable Estimate Brror Type 1I#'38 FE Value JPr > F
Intercept 173.84611 4.61186 1390725 1420.94 <.0001
Gnla 6.20265 3.87868 2502'.947.58 2856 D0.1135

Bounds on condition number: 1, 1

All wvariables left in the model are significant at the 0.1500 level.

No other variable met the 0.1500 significance level for entry into the model.

Summary of Stepwise Selection

Variable Variable Number Partial Hodel
Step Entered Removed Vars In R-Square R-3guare Cip) F Value Pr > F

1 Gnla aL 0.0292 0.0292 0.6711 2.56 0.1135
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MIHUIN 37 WAMIAATIZHMINIza2 Tu525n3 BC F, v09gnanssnined1nwugsy

Foum 1 fuiug IniieaIns luggudl wa. 2553 doldsunsudusegal sas

version 8
The SAS System
The UNIVARIATE Procedure
Variable: Grains
Moments
N 100 Sum Weights 100
Mean 140.72 Sum Observations 14072
3td Deviation 15.1638B755 Variance 367.254141
Skewness 0.17671368 Kurtosis 0.10869672
Uncorrected SS 2016570 Corrected S5 36358.16
Coeff Variation 13.6184451 3td Error Mean 1.91638759
Basic Statistical Measures
Location Variability
Mean 140.7200 Std Deviation 19.16388
Median 140.0000 Variance 367.25414
Mode 138.0000 Range 95.00000
Interquartile Range 24.50000
Tests for Normality
Test --Statistic--——- « -————- rp Value--—----
Shapiro-Wilk W 0.99091 Pr < W 0.7379
Kolmogorov-Smirnov D 0.044985 Pr > D >0.1500
Cramer-von Mises W-Sg 0.027092 Pr > W-Sg >0.2500
Anderson-Darling A-Sg 0.191884 Pr > A-Sgq >0.2500
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MIWHUIN 38 WANITAATIZHNAR YDA IR AT IUIUNAAADITTEHINT1IRUES Y
Foum 1 fulszans BCF, Tugauil) w.e. 2553 (T-Test) aroT1/sunsu

o & ’
aaLs i]:i_ﬂ SAS version 8

T=Tests
Variable Method Variances DF t Value PE > '}t
grain Pooled Equal 108 -3.238 0.0010
grain Satterthwaite Unequal 11.4 2582 0.0032

Equality of Variances

Variable Method Num DF Den DF F Value Pr > F
grain Folded F 99 ) 1.26 0.7517

a o ' ' u o 1< ' v VR (
MSNHEUIN3Y  WANITAATIZHAAA YDA URATTIUIUINAAADTNTTNINI1INUE IR
@ = Y
woelns Auilszans BCF, Tugauii) w.a. 2553 (T-Test) ddel1)sunsuy

o o .
aus fﬂg‘ﬂ SAS version 8

T-Tests
Variable Method Variances DF t Value Pr > |t]
grain Pooled Equal 108 13.39 <.0001
grain Satterthwaite Unequal 9.69 9.03 <.0001

Equality of Variances
Variable Method Num DF Den DF F Value Pr > F

grain Folded F 9 99 2.65 0.0171
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MINHUIN 40 HANIAATILHAANAURUTITHIIUATOINGY RM10316 Nog IndnTotaaa
v A v o ] v '
AUBu Gnla fuwaumasaesde #@lu'lnd) lulszanns BC F, vosguay
3 9 v Jdo @ v o Jdq YA Y aa | .
FEUIIINUGSVFoUM 1 AuRug 09115 A2077 single  regression

analysis

The SAS System
The GLM Procedure

Dependent Variable: X

Sum of

Source DF Sgquares Mean Sguare F Value Pri> F
Model 2 1585.96441 792.98220 2.21 0.1150
Error a7 34772.19559 358.47624
Corrected Total 99 36358.16000

R-Square Coeff Var Root MSE X Nean

0.043621 13.45471 18.93347 140.7200
Source DF Type I SS Mean Sguare F Value Pr > F
Gnla 2 1585.964409 792.982205 2.21 0.1150
Source DF Type III S5S Mean Sguare F Value Pr > F
Gnla 2 1585.964409 792.982205 2421 0.1150

The SAS System

The MEANS Procedure

Analysis Variable : X

N
Gnla Ohs N Mean 3td Dev Minimum Max irum
bARE RS AR E Bl S B IR & B i 0 o 75 77 5 7 e 6 0 7 7 7 77 e 7 6 s 1 7 7 7 s e s B e 20 2 7 s a2 7 1 0 0 2
u] 26 26 136.4615385 19.2898538 98.0000000 171.0000000
1 53 53 139.9622642 19.1521863 100.0000000 193 .0000000
2 21 21 147.9047619 17.8826865 108.0000000 193.0000000

FEFE TS S LSS ST S S S FESF S LS FF S S S KL S S5 S S S £ S S SRS S S S S S LSS S S S S S F S FF TS S SF LA FFESFFFFFEF
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a g v v o J ' 4 ~ ' a
AITNHHIN 41 NﬁﬂTi'J!.ﬂﬁ1$ﬂﬂ1ﬁﬂﬁNWNﬁiSW'J”NLﬂ?@Q‘VHﬂU RM10402 ﬂﬂgiﬂgﬁgﬂgﬂﬂﬂ

fuUtu sPPI fuduaumaaness Wu'ni) luiszanns BCF, vosguan

J Y v Jdo @ @ v Jdqg Y A Y aa | .
JEUINVNINUTIVFIUIN ] ﬂuwuqiwzuﬂa"lwﬁ A8077D single regression

Q

analysis

The S5AS 3ystem
The GLM Procedure

Dependent Variable: X

Sum of

Source DF Squares Mean Square F Value Pri >R F
Nodel 2 280.90978 140.45489 038 0.6865
Error 97 36077.25022 371.93041
Corrected Total 99 36358.16000

R-Square Coeff Var Root H3E X Mean

0.007726 13.70487 19.28550 140.7200
Source DF Type I SS Mean Sguare F Value Pr > F
SPP1 2 280.9097835 140.4548918 0.38 0.6865
Source DF Type III 35S Mean Sguare F Value Pr » F
SPP1 2 280.9097835 140.4548918 0.38 0.6865

N
P1 Oks

The SAS System

The MEANS Procedure

Analysis Variable

N Mean

Std Dev

Minimum Max imum

P
SE S S FEF S S F S S S ST A SFSF S FF S S S FEITTETF S S5 f SETTAESS ST S S SIS FFS S ST S S PSS FFS S PSS S SEE LS5 S

a 21 21 137.8571429 22.9614584 98.0000000 193.0000000
1 55 55 140.8909091 19.01:1:37235 100.0000000 193 .0000000
24 142.8333333 16.1720819 108.0000000 165.0000000
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a v v @ ' Y ~ v a
MINHUIN 42 WANMIAATIEHMTHAUNUTIZH NN 01N RM21330 Tieglndniotaan
v A @ o < v ] v
AU Ghd7 A auwanaesas Wlulni) luidszanns BCF, voaguawy
' 9 v dou @ @ v Jq Y A Y aa | .
FENINVNMNUFIUFIUIN ] ﬂuwuq'lmum"lm AIYID single regression

analysis

The SA3 System
The GLM Procedure

Dependent Variable: X

Sum of

Source DF Squares Mean Square F Value Pr > F
Model 2 1137.68801 568.84401 1.57 0.2140
Error 97 35220.497199 363.08765
Corrected Total 99 36358.16000

R-Sgquare Coeff Var Root MSE X Mean

0.031291 13.54116 19.05512 140.7z00
Source DF Type I 5SS Mean Square F Value Pr: = B
Ghd? 2 1137.688014 568.844007 1857 0.2140
Source DF Type III SS Mean Square F Value Pr > F
Ghd? 2 1137.688014 568.844007 1.57% 0.2140

The SA4S System

The MEANI Procedure

Analysis Variable : X

N
Ghd?7 Ohs N Mean Std Dewv Minimum Max iroum
i o b e e B B B i B g 7 7 o e g 7 7 e e g 75 77 g g e e e e 3 i g K
0 19 b} 147.6842105 22.8741791 100.0000000 193.0000000
1 62 62 139.0967742 18.8677100 98.0000000 193 .0000000
2 19 19 139.0526316 15.0682657 120.0000000 165.0000000

576 B B i 6 75 75702 75 75 1 76 o s 26 6 26 2 s a2 26 36 7 7 0 78 78 7 s e e B B o s i o fa b e b o b e e b B p i e A b i i p g b
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AIT1WUIN 43 HANMITAATIZHAIAUMITOANDINAIWA KUY (multiple-locus regression) Y04
IN5091WI0 RM10316, RM10402 1az RM21330 eglndnietaaanudu
Gnla, SPP1 Uz Ghd7 duiwumaanesns (ulnd) lulszanns BCF,

' ' 9 v do o v o dg Y A
‘U@Qﬂﬂﬁlﬁzﬁ'J"I\?‘UT)WN‘QTU‘HUH'WI 1 ﬂuwu‘qﬁlmum”lm

The SAS System
The REG Procedure
Model: MODEL1
Dependent Variable: Seed

Stepwise Selection: Step 1

Variable Gnla Entered: R-Square = 0.0403 and C(p) = 2.9181

Analysis of Variance

Sum of Mean
Source DF Squares Square F Value Pr > F
Model 1 1463 .84086 1463 .84086 4., T 0.0453
Error 98 34894 356.06448
Corrected Total 99 36358
Parameter Standard
Variable Estimate Error Type II 8SS F Value Pr > F
Intercept 135.40406 325023 625640 1757.10 <.0001
Gnla 5.59572 2. 75977 1463 .84086 4511 0.0453

Bounds on condition number: 1, 1

Stepwise Selection: Step 2

Variable Ghd?7 Entered: R-Square = 0.0625 and Cip) = 2.6233

knalysis of Variance

Sum of Hean
Source DF Squares Square F Value Pr > F
Model 2 2273.34887 1136.67444 3.23 0.0437
Error 97 34085 351.38981
Corrected Total 99 36358
Parameter Standard
Variable Estimate Exrror Type IInSS BEIVa lucasPrasy F
Intercept 139.83698 4:..33905 364959 1038.62 <.0001
Gnla 5.79340 2.74469 1565.55940 4.46 0.0374

Ghd? -4.62071 3.04433 809.50802 2.30 | 0.1323
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The REG Procedure
Model: MODEL1
Dependent Variable: Seed

Stepwise Selection: Step 2

Bounds on condition number: 1.0023, 4.009

All variables left in the model are significant at the 0.1500 level.

No other variable met the 0.1500 significance level for entry into the model.

Summary of Stepwise Selection

Variable Variable Number Partial Model
3tep Entered Removed Vars In R-Square R-3quare Cip) F Value Brill> F
1 Gnla 1 0.0403 0.0403 2199 11851 4.11 0.0453

2 Ghd? 2 0.0223 0.0625 2°.6233 2.30 0.1323
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