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AC/TGA 10 ACA/GTC 12 TAC/CAC 15
AAA/AAG 8 ACA/TAC 14 TAC/CAG 10
AAA/AAT 10 ACA/TGA 17 TAC/CAT 9
AAA/ACA 12 ACA/CAA 10 TAC/CTA 11
AAA/ACC 9 ACC/GTA 13 TAC/CTC 7
AAA/ACT 10 ACC/TGA 17 TCG/AAA 4
AAA/ACG 9 ACT/GTA 19 TCG/AAC 4
AAA/AGG 6 ACT/TAC 14 TCG/AAG 3
AAA/GTA 18 ACT/TGA 12 TCG/AAT 4
AAA/GTC 14 ACT/CAA 14 TCG/ACA 4
AAA/TAC 26 AGG/ATA 5 TCG/ACC 6
AAAITGA 10 GA/AAC 13 TCG/ACT 6
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dlwses  Swoudumis dlwswes  dwoudwmds  glwswed  Srwaudwmia
fifinnuuaneg fifinnuuaneg fifinnuuaneg
TCG/ATG 5 TCG/TAC 3 TCG/CTG 3
TCG/ATC 5 TCG/CAA 7 CT/GCC 8
TCG/ATT 7 TCG/CTA 13 CT/TAC 13
TCG/GTC 3 TCG/CTC 6
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VM1

VM5

VM9

VM13

VM17

VM22

VM26

VM30

VM34

VM38

VM69

VM73

VJ3144A

VM2
VM6
VM10
VM14
VM18
VM23
VM27
VM3l
VM35
VM39
VM70
VJ3120B
VJ3144B

VM3
VM7
VM11
VM15
VM19
VM24
VM28
VM32
VM36
VM40
VM71
VI31122A

VJ3190A

VM4

VM8

VM12
VM16
VM20
VM25
VM29
VM33
VM37
VM68
VM72

VIJ31122B
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VM1 5’CACCCG TGATTGCTTGTITG
5’GTC CCC TCC CTC CCA CTG

VM7 5°CGC TGG GGG TGG CTT AT
5’AAT TCG ACT TTC TGT TTA CTT G

VM8 5"TGG GAT GCT GCA AAG ACA C
5’GAA AAC CGA TGC CAA ATA G

VM9 5°’ACC GCA CCC GAT TTA TTT CAT
5’ATC AGC AGA CAG GCA AGA CCA

VM10 5"TCC CAC TCA CTA AAA TAA CCA ACC
5’GGA TGC TGG CGG CGG AAG G

VMI2 5"TTG TCA GCG AAA TAA GCA GAG A
5’CAA CAG ACGCAGCCCAACT

VMI15 5’CGG CTG CAG CAAACAAGAG
5°’AAA CCC GTG CAA GAA ACC AA

VM24 5°TCA ACA ACA CCT AGG AGC CAA
5’ATC GTG ACC TAG TGC CCA CC

VM27 5°GTC CAA AGC AAA TGA GTC AA
5'TGA ATG ACA ATG AGG GTG C

VM72 5"TGC TGA AGT GAA CAA TCG C
5°CCT TCT CCA ACA ACT CTA C

VM73 5°CGG CGT GAT TTG GGG AAG AAG
5°CTA GTA ACG GCC GCC AGT GTC CTG

VI31122A 5"TGG TTG GTT GGT TCA CCA GA

5’CAC GGG TTC TGT CTC CAA TA
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marker agIuMdUNn  BATIEIUAIANINY X P
TAC/CAA1 45:35 3:1 15.000 >0.05
TAC/CAA2 58:22 3:1 0.267 0.80-0.50
TAC/CTC 55:21 3:1 0.281 0.80-0.50
TAC/CAG 55:25 3:1 1.667 0.20-0.05
TCG/CTG1 63:17 3:1 0.600 0.50-0.20
TCG/CTG2 64:15 3:1 1.523 0.50-0.20
AC/AGG 64:14 3:1 2.068 0.20-0.05
AAG/AGG 58:23 3:1 0.497 0.50-0.20
ACT/GTA 67:14 3:1 2.572 0.20-0.05
AAA/GTCI 59:22 3:1 0.202 0.80-0.50
AAA/GTC2 61:20 3:1 0.004 0.95-0.80
ACA/GTA 67: 14 3:1 2.572 0.20-0.05
AAA/TGAL 44 : 35 3:1 15.700 >0.05
AAA/TGA2 61:17 3:1 0.428 0.80-0.50
GA/ATT 56 :25 3:1 1.485 0.50-0.20
VMI10 68 :11 3:1 5.169 >0.05
VM15 62:15 3:1 1.251 0.50-0.20
VM27 24 :40:17 1:2:1 1.049 0.80-0.50
VM72 60:19 3:1 0.038 0.95-0.80
VM73 61:15 3:1 1.123 0.50-0.20
VI31122A 60:17 3:1 0.351 0.80-0.50
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m .
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b A18 35.5 b A18 33.7
Al 13.7 Al 0.0
A9 3.6 A20 8.9
b Alé 14.4 AQ 6.0
AB 3.4 b Al6 13.9
b AlZ2 8.8 A8 3.7
Al5 o 15.5 b Al2 8.8
AS 0.0 Al5 15.6
b A4 24.3 A5 0.0
A2 -9993 b A4 24.3
b Al4 19.9 A -9999
All 7.7 b Al4 19.5
Al7 7.2 A1l 7.9
A6 10.5 A17 12.1
b A10 13.4 A19 0.0
A13 0.0 A6 9.9
A3 36.0 b A10 12.6
b A7 -9999 A13 0.0
-end A3 36.1
b A7 -9999
-end
HNUYLYIR
Al MINEDAATEINNEY  TAC/CAA2 All ¥8DUAT0I1INE  ACA/GTA
A2 MINEDAUATOINUNE TAC/CTC A12 MINEDUATEININY  AAA/TGA2
A3 MIEDUATOINNY  TAC/CAG Al3 HUNEAUATOINIE  GA/ATT
A4 WIEDAATEINIY  TCG/CTG1 Al4 MINEDUATOINNIY  VMT3
A5 MIEDAATEINIEY  TCG/CTG2 Al5 MIEDUATOININY  VMIS
A6 MUEDAATEINNEY  AC/AGG Al6 MIEDUATOININEY  VMT2
A7 HINEDAUATOININE  AAG/AGG Al7 MINEDUATEININEY  VI31122A
A8 NWEDAUATOINUY  ACT/GTA Al8 HINEDUATOINNG  VM27
A9 MINEDUATEININY  AAA/GTCIL A19 ¥H0AUATOMNIY  reddish-purple pod
A10 HUNEDAATDINIEY  AAA/GTC2 A20 MIEDUATOINNY  red seed coat
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Scans for trait "pericarp

Columns are as follows:

1) a number identifying the linkage group.

2) a number identifying the marker interval.

3) cumulative cM distance in the linkage group.

4) cumulative cM distance in the genome.

5) a code for the location of the test:
"2" if the test is performed at a background marker.
"1™ if performed at. a non background marker.
"0" if performed within a marker interval.

6) additive SIM main effect.

7) test statistic for SIM main effect.

8) additive sCIM main effect.

9) test statistic for sCIM main effect.

1 0 0.0 0.0 0 -9 -9 -9 -9 -9 -9 -9

1 1 0.0 0.0 2 0.49 7.9 0.35 5.1 AlS8
1 1 3.0 3.0 0 0.49 7.8 0.35 5.0 |

1 1 6.0 6.0 0 0.49 7.6 0.35 4.9

1 1 9.0 9.0 0 0.48 7.4 0.34 4.8 |

1 1 12.0 12.0 0 0.47 7.1 0.33 4.6 |

1 1 15.0 15.0 0O 0.45 6.8 0.32 4.4 |

1 1 18.0 18.0 O 0.43 6.4 0.30 4.2 |

1 1 21.0 21.0 O 0.40 6.0 0.29 3.9

1 1 24.0 24.0 0 0.38 5.6 0.27 3.7 |

1 1 27.0 27.0 0 0.35 5.2 0.25 3.4 |

1 1 30.0 30.0 O 0.32 4.8 0.23 3.2 |

1 1 33.0 33.0 0 0.30 4.4 0.21 2.9 |

1 2 35.5 35.5 1 0.28 4.2 0.20 2.8 Al

1 2 38.5 38.5 0 0.34 4.9 0.24 3.1 |

1 2 41.5 41.5 0 0.37 5.1 0.26 3.2 |

1 2 44.5 44.5 0 0.36 4.6 0.25 2.8 |

1 2 47.5 47.5 0 0.30 3.5 0.20 2.1

1 3 49.2 49.2 1 0.25 2.8 0.17 1.6 A9

1 3 52.2 52.2 0 -=0.11 0.5 -0.19 1.7 |

1 4 52.8 52.8 2 -0.16 1.2 =-0.22 2.8 Aleé
1 4 52.8 52.8 2 -0.16 1.2 -0.33 7.1 Alé6
1 4 55.8 55.8 0 -0.20 1.3 -0.38 7.1 |

1 4 58.8 58.8 0 -0.23 1.3 -0.39 6.0 |

1 4 61.8 61.8 0 -0.21 1.1 -0.32 3.8 |

1 4 64.8 64.8 0 -0.15 0.7 =0.20 1.6

1 5 67.2 67.2 1 -0.10 0.4 -0.11 0.6 A8

1 5 70.2 70.2 0 =-0.27 2.6 =-0.12 0.7 |

1 6 70.6 0.6 2 -0.23 2.4 -0.10 0.6 Al2
1 6 70.6 70.6 2 -0.23 2.4 -=0.10 0.6 Al12
1 6 73.6 73.6 0 -0.35 2.7 -0.17 1.0 |

1 6 76.6 7¢.6 0 -0.29 1.4 -0.20 1.0 |

1 7 79.4 79.4 1 -0.08 0.2 -0.10 0.4 AlS
1 7 82.4 82.4 0 -=0.19 0.7 -0.22 1.5 |

1 7 85.4 85.4 0 -0.33 1.8 -0.38 3.6

1 7 88.4 88.4 0 -0.42 2.8 -=0.47 5.6

1 7 91.4 91.4 0 -0.39 3.2 -0.44 6.3 |

1 7 94.4 94.4 0 -0.33 3.0 -=0.36 5.8 |

1 8 94.9 94.9 1 -0.31 3.0 -0.34 5.7 AS

1 9 94.9 94.9 2 -0.18 1.3 -0.21 2.9 A4
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1 9 94.9 94.9 2 -0.18 1.3 -0.25 4.0 A4

1 9 97.9 97.9 0 -0.24 2.0 -0.29 4.5 |

1 9 100.9 100.9 O -0.31 3.0 -0.32 5.0 |

1 9 103.9 103.9 0 -0.38 4.0 -0.34 5.1 |

1 9 106.9 106.9 0 -0.42 4.9 -0.33 4.8 |

1 9 109.9 109.9 0 -0.42 5.3 -0.30 4.2 |

1 9 112.9 112.9 0 -0.40 5.4 -0.26 3.4 |

1 9 115.9 115.9 0 =-0.36 5.1 -0.21 2.7 |

1 9 118.9 118.9 0 -0.31 4.7 -0.17 2.1 |

110 119.2 11%.2 1 -0.31 4.6 -0.17 2.0 A2

110 119.2 119.2 0 -9 -9 -9 -9 -9 -9 -9

2 10 0.0 169.2 0 -9 -9 -9 -9 -9 -9 -9

2 11 0.0 169.2 2 -0.22 1.9 -0.09 0.5 Al4

2 11 3.0 172.2 0 -0.21 1.2 -0.08 0.3 |

2 11 6.0 175.2 0 -0.15 0.4 -0.04 0.0 |

2 11 9.0 178.2 O 0.01 0.0 0.05 0.1 |

211 12.0 181.2 O 0.19 0.6 0.14 0.5 |

211 15.0 184.2 O 0.27 1.7 0.17 1.0 |

2 11 18.0 187.2 © 0.27 2.5 0.16 1.3 |

2 12 1%9.9 189.1 1 0.25 2.8 0.14 1.4 All

2 12 22.9 1%2.1 0 0.13 0.3 0.11 0.3 |

2 12 25.9 1985.1 0 -0.25 1.6 -0.10 0.4 |

2 13 27.6 196.8 1 -0.25 2.9 -0.11 0.8 Al17

2 13 30.6 199.8 0 0.35 1.8 0.38 3.3 |

2 13 33.6 202.8 0O 0.97 26.2 0.73 21.7 |

2 14 34.8 204.0 1 0.78 28.1 0.57 21.4 A6

214 37.8 207.0 O 0.90 31.3 0.61 19.9 |

2 14 40.8 210.0 O 0.84 26.1 0.53 13.9 |

2 14 43.8B 213.0 0 0.64 17.0 0.36 7.5 |

2 15 45.3 214.5 2 0.53 13.0 0.28 5.1 Al0

2 15 45.3 214.5 2 0.53 13.0 0.32 6.6 Al0

2 15 48.3 217.5 0 0.53 10.4 0.35 6.6 |

2 15 51.3 220.5 O 0.42 6.4 0.32 5.4 |

2 15 54.3 223.5 0 0.27 2.9 0.25 3.7 |

2 15 57.3 226.5 0 0.14 1.0 0.17 2.2 |

2 16 58.7 227.9 1 0.10 0.5 0.14 1.7 Al3

217 58.7 227.9 1 0.05 0.2 0.09 0.7 A3

217 61.7 230.9 O 0.08 0.3 0.11 0.9 |

2 17 4.7 233.9 0 0.10 0.4 0.14 1.2 |

217 67.7 236.9 0 0.14 0.7 0.17 1.5 |

217 70.7 239.9 0 °"0.17 1.0 0.20 1.9 |

217 73.7 242.9 0 0.21 1.3 0.23 2.4 |

2 17 76.7 245.9 0 0.24 1.7 0.25 2.7 |

2 17 79.7 248.9 0 0.26 2.1 0.26 3.0 |

2 17 82.7 251.9 0O 0.27 2.3 0.26 3.2 |

2 17 85.7 254.9 0 0.27 2.5 0.25 3.2 |

2 17 88.7 257.9 0 0.26 2.6 0.23 3.1 |

2 17 91.7 260.9 0 0.24 2.6 0.21 3.0 |

218 94.7 263.9 2 0.22 2.6 0.19 2.8 A7

218 94.7 263.9 0 -9 -9 -9 -9 -9 -9 -9 '
2222

Permuted data: pericarp
Number of reps: 1000
Thresholds for type I error rate of 5%
Simple main effect 10.3
Composite main effect 11.8
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Scans for trait "data "

Columns are as follows:

1)
2)

6)

WO~

el e e el el e e e e e e I e N el el T e ey S S S S UP S AP RU

a number identifying the linkage group.

a number identifying the marker interval.

cumulative cM distance in the linkage group.

cumulative cM distance in the genome.

a code for the location of the test:
"2" if the test is performed at a background marker.
"1" if performed at a non background marker.
"0" if performed within a marker interval.

additive SIM main effect.

test statistic for SIM main effect.

additive sCIM main effect.

test statistic for sCIM main effect.

0 0.0 0.0 0 -9 =8 =9 =9 -9 -9 -9
1 0.0 0.0 2 0.86 41.6 0.77 39.1 Aa1s8
1 3.0 3.0 0 0.87 42.2 0.78 39.9 |

1 6.0 6.0 0 0.88 42.5 0.79 40.4 |

1 9.0 9.0 O 0.87 42.6 0.79 40.6 |

1 12.0 12.0 O 0.86 42.2 0.78 40.4 |

1 15.0 15.0 O 0.84 41.5 0.76 39.9 |

1 18.0 18.0 O 0.82 40.4 0.74 39.1 |

1 21.0 21.0 O 0.78 39.1 0.71 38.0 |

1 24.0 24.0 0 0.75 37.6 0.68 36.6 |

1 27.0 27.0 0 0.71 36.0 0.64 35.2 |

1 30.0 30.0 O 0.67 34.4 0.61 33.8 |

1 33.0 33.0 © 0.63 32.8 0.57 32.4 |

2 35.5 35.5 1 0.60 31.6 0.55 31.2 A1

2 38.5 38.5 0 0.72 39.6 0.66 38.6 |

2 41.5 41.5 0 0.81 44.7 0.74 42.8 |

2 44.5 44.5 0 0.80 40.9 0.72 38.6 |

2 47.5 47.5 0 0.68 30.3 0.61 28.3 |

3 49.2 49.2 1 0.59 24.2 0.53 22.5 A9

3 52.2 52.2 0 0.31 4.6 0.33 6.2 |

4 52.8 52.8 2 0.19 2.0 0.22 3.3 Al6
4 52.8 52.8 2 0.19 2.0 0.00 0.0 Alé6
4 55.8 55.8 0 0.20 1.7 -0.01 0.0 |

4 58.8 58.8 0 0.19 1.2 -0.04 0.1 |

4 61.8 61.8 0 0.13 0.6 -0.06 0.3 |

4 64.8 64.8 0O 0.06 0.1 -0.07 0.4 |

5 67.2 67.2 1 0.01 0.0 -0.06 0.4 A8

5 70.2 70.2 0 -0.16 1.1 0.04 0.2 |

6 70.6 70.6 2 -0.15 1.2 0.04 0.2 A12
6 70.6 70.6 2 -0.15 1.2 0.01 0.0 Al2
6 13.6 73.6 0 -0.17 0.8 0.01 0.0 |

6 76.6 76.6 0 =-0.06 0.1 0.01 0.0 |

7 79.4 79.4 1 0.05 0.1 0.00 0.0 AlS
7 82.4 82.4 0 0.03 0.0 0.01 0.0 |

7 85.4 85.4 0 =0.02 0.0 0.03 0.0 |

7 88.4 88.4 0 -0.08 0.1 0.04 0.1 |

7 91.4 91.4 0 -0.11 0.3 0.04 0.1 |

7 94.4 94.4 0 =0.11 0.4 0.04 0.1 |

8 94.9 94.9 1 -0.11 0.5 0.04 0.1 AS

9 94.9 94.9 2 0.18 1.7 0.15 2.8 A4
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1 9 94.9 94.9 2 0.18 1.7 0.16
1 9 97.9 97.9 0 0.16 1.2 0.16
1 9 100.9 100.9 © 0.12 0.6 0.15
1 9 103.9 103.9 0 0.07 0.2 0.12
1 9 106.9 106.9 O 0.00 0.0 0.09
1 9 109.9 109.9 0 -0.06 0.1 0.05
1 9 112.9 112.9 0 -0.11 0.5 0.01
1 9 115.9 115.9 0 -0.14 0.9 -0.01
1 9 118.9 118.9 0O =0.15 1.3 -0.03
110 11%9.2 119.2 1 =0.15 1.3 -0.03
110 119.2 119.2 O -9 -9 -9 -9 -9 -9 -9
2 10 0.0 169.2 0 -9 -9 -9 -9 -9 -9 -9
2 11 0.0 169.2 2 -0.30 4.6 -0.19
2 11 3.0 172.2 0 -0.29 2.9 -0.19
2 11 6.0 175.2 0 -0.20 1.0 =0.16
2 11 9.0 178.2 O 0.03 0.0 -0.04
211 12.0 181.2 0 0.29 1.7 0.10
2 11 15.0 184.2 O 0.40 4.9 0.18
2 11 18.0 187.2 0 0.40 7.4 0.19
212 19.9 18%9.1 1 0.38 8.4 0.18
212 22.9 192.1 0 0.29 1.9 0.22
2 12- 25.9 185.1 0 =-0.25 1.9 -0.01
2 13 27.6 196.8 1 -0.29 4.7 -0.06
2 13 30.6 199.8 0 -0.04 0.0 0.06
2 13 33.6 202.8 O 0.51 7.9 0.19
2 14 34.8 204.0 1 0.45 10.0 0.15
2 14 37.8 207.0 0 0.51 10.8 0.18
2 14 46.8 210.0 O 0.48 9.4 0.16
2 14 43.8 213.0 0O 0.37 6.5 0.13
2 15 45.3 214.5 2 0.31 5.2 0.10
2 15 45.3 214.5 2 0.31 5.2 0.11
2 15 48.3 217.5 0 0.25 2.8 0.10
2 15 51.3 220.5 0O 0.14 0.8 0.07
2 15 54.3 223.5 0 0.02 0.0 0.03
215 57.3 226.5 0 -0.06 0.2 -0.00
2 16 58.7 227.9 1 -0.08 0.5 -0.01
217 58.7 227.9 1 -0.15 1.6 -0.06
217 61.7 230.9 0 -0.15 1.4 -0.06
217 64.7 233.9 0 -0.15 1.1 -0.0s6
217 7.7 236.9 0 -0.14 0.9 -0.05
217 70.7 239.9 0 -0.12 0.6 -0.04
217 73.7 242.9 0 -0.10 0.4 -0.02
2 17 76.7 245.9 0 -0.07 0.2 -0.01
2 17 79.7 248.9 0 -0.03 0.0 0.01
2 17 82.7 251.9 0 0.00 0.0 0.03
2 17 85.7 254.9 0 0.03 0.0 0.04
2 17 88.7 257.9 0 0.05 0.1 0.05
217 91.7 260.9 O 0.07 0.3 0.05
218 94.7 263.9 2 0.08 0.4 0.05
218 94.7 263.9 0 -9 -9 -9 -9 -9 -9 -9
z2z1

Permuted data: data
Number of reps: 1000
Thresholds for type I error rate of 5%
Simple main effect 10.8
Composite main effect 12.6
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Scans for trait "pericarp "

Columns are as follows:

1) a number identifying the linkage group.

2) a number identifying the marker interval.

3) cumulative cM distance in the linkage group.

4) cumulative cM distance in the genome.

5) a code for the location of the test:
"2" if the test is performed at a background marker.
"1l" if performed at a non background markcr.
"0" if performed within a marker interval.

6) additive SIM main effect.

7) test statistic for SIM main effect.

8) additive sCIM main effect.

9) test statistic for sCIM main effect.

1 0 0.0 0.0 0 -9 -9 -9 -9 -9 -9 -9

1 1 0.0 0.0 2 0.49 7.8 0.34 5.0 AlS8
1 1 3.0 3.0 0 0.48 7.7 0.34 4.9 |

1 1 6.0 6.0 0 0.48 7.5 0.34 4.8 |

1 1 9.0 9.0 0 0.47 7.3 0.33 4.6 |

1 1 12.0 12.0 0 0.45 7.0 0.32 4.4 |

1 1 15.0 15.0 0 0.43 6.6 0.31 4.2

1 1 18.0 18.0 0 0.41 6.2 0.29 4.0 |

1 1 21.0 21.0 0 0.39 5.8 0.27 3.7 i

1 1 24.0 24.0 0 0.36 5.4 0.26 3.5 |

1 1 27.0 27.0 0 0.33 5.0 0.24 3.2 |

1 1 30.0 30.0 0O 0.31 4.6 0.22 3.0 |

1 1 33.0 33.0 0 0.28 4.3 0.20 2.8 |

1 2 33.7 33.7 1 0.28 4.2 0.20 2.8 Al
1 3 33.7 33.7 1 0.30 3.8 0.20 2.2 A20
1 3 36.7 36.7 O 0.35 4.3 0.23 2.5

1 3 39,7 39.7 0 0.32 3.8 0.21 2.2 |

1 4 42.6 42.6 1 0.25 2.8 0.17 1.6 A9
1 4 45.6 45.6 0 0.06 0.1 -0.04 0.1 |

1 5 48.6 18.6 2 -0.16 1.2 -0.22 2.8 Ale
1 5 48.6 48.6 2 -0.16 1.2 -0.33 7.0 Alé
1 5 51.6 51.6 0 -0.20 1.3 -0.38 7.0 |

1 5 54.6 54.6 0 -0.23 1.3 -0.39 5.8 |

1 5 57.6 57.6 0 -0.20 1.0 -0.31 3.5 |

1 5 ©60.6 60.¢6 0 -0.14 0.6 -0.18 1.4 |

1 6 62.5 62.5 1 -0.10 0.4 -0.11 0.6 AB
1 6 65.5 65.5 0 -0.29 2.6 -0.13 0.8 |

1 7 66.2 66.2 2 -=-0.23 2.4 =0.10 0.6 Alz
1 7 66.2 66.2 2 -0.23 2.4 -=0.10 0.6 Al2
1 7 69.2 69.2 0 -0.35 2.7 -0.17 1.0 |

1 7 72.2 72.2 0 -0.29 1.4 -0.19 1.0 |

1 8 75.0 75.0 1 -0.08 0.2 -0.10 0.4 Aal5
1 8 78.0 78.0 0 -0.19 0.7 -=-0.22 1.5 |

1 8 81.0 81.0 0 -0.33 1.7 -0.37 3.5 |

1 8 84.0 84.0 0 -0.41 2.8 -0.46 5.5 |

1 8 87.0 87.0 0 -0.40 3.2 -0.44 6.2 |

1 8 90.0 90.0 0 -0.33 3.0 -0.36 5.8 |

1 9 90.6 90.6 1 -0.31 3.0 -0.34 5.6 AS
1 10 90.6 0.6 2 -0.18 1.3 -0.21 2.8 R4
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1 10 90.6 90.6 2 -0.18 1.3 -=-0.24 3.9 A4
1 10 93.6 93.6 0 -0.24 2.0 -0.28 4.4 |
1 10 96.6 96.6 0 -0.31 3.0 -0.32 4.9 |
1 10 99.6 99.6 0 -0.38 4.0 -0.34 5.1 I
1 10 102.6 102.6 0 -0.42 4.9 -0.33 4.8 |
1 10 105.6 105.6 0 =-0.42 5.3 -=0.30 4.2 |
1 10 108.6 108.6 O =-0.40 5.4 -=0.26 3.4 |
1 10 111.6 111.6 O -0.36 5.1 -0.21 2.7 |
1 10 114.6 114.6 0 -0.31 4.7 -=-0.17 2.1 |
1 11 114.9 114.9 1 -0.31 4.6 -=0.17 2.0 A2
111 114.9 114.9 0 -9 -9 -9 -9 -9 -9 -9
2 11 0.0 164.9 0 -9 -9 -9 -9 -9 -9 -9
2 12 0.0 164.9 2 -=0.22 1.9 -0.09 0.5 Al4
2 12 3.0 167.9 0 -0.21 1.2 -0.08 0.2 |
2 12 6.0 170.9 0 -0.14 0.4 -0.03 0.0 |
2 12 2.0 173.9 O 0.02 0.0 0.06 0.1 i
2 12 12.0 176.9 0 0.20 0.7 0.15 0.6 |
2 12 15.0 179.9 0 0.27 1.8 0.18 1.1 |
2 12 18.0 182.9 O 0.26 2.5 0.16 1.4 |
2 13 19.5 164.4 1 0.25 2.8 0.15 1.4 &i1
2 13 22.5 187.4 0 0.14 0.3 0.11 0.3 |
2 13 25.5 190.4 0 -0.25 1.5 -=0.10 0.3 |
214 27.4 192.3 1 =-0.25 2.9 -0.11 0.8 A17
2 14 30.4 195.3 0 -0.66 15.8 -0.41 8.4 |
2 14 33.4 198.3 0 -1.08 52.7 -0.73 30.1 |
214 36.4 201.3 0 -1.17 134.6 -0.83 62.9 |
2 14 39.4 204.3 0 -1.01 512.4 -0.74 84.2 |
2 15 39.5 204.4 1 -1.00 999.0 -0.73 84.5 A19
2 16 39.5 204.4 1 0.78 28.1 0.58 21.6 A6
2 16 12.5 207.4 0 0.90 31.2 0.62 19.8 |
2 16 45.5 210.4 O 0.82 25.0 0.51 13.2 |
2 16 48.5 213.4 0 0.60 15.5 0.33 6.6
2 17 49.4 214.3 2 0.53 13.0 0.28 5.1 Al0
2 17 49.4 214a.3 2 0.53 13.0 0.32 6.6 AlQ
217 52.4 217.3 0 0.52 10.2 0.35 6.6 |
2 17 55.4 220.3 0 0.40 5.9 0.32 5.2 |
217 58.4 223.3 0 0.24 2.5 0.23 3.3 |
217 61.4 226.3 0 0.12 0.7 0.15 1.9 |
218 2.0 226.9 1 0.10 0.5 0.14 1.7 Al13
2 19 2.0 226.9 1 0.05 0.2 0.09 0.7 A3
2 12 65.0 228.9 0 0.08 a.32 g.11 0.¢ |
219 68.0 232.9 0 0.10 0.4 0.14 1.2 |
219 71.0 235.9 0 0.14 0.7 0.17 1.5
219 74.0 238.9 O 0.17 1.0 0.20 1.9 |
2 19 .0 241.9 0 0.21 1.3 0.23 2.3
2 19 B80.0 244.9 0 0.24 1.7 0.25 2.7 |
2 19 83.0 247.9 0 0.26 2.1 0.26 3.0
2 19 86.0 250.9 0 0.27 2.3 0.26 3.2
2 19 89.0 253.9 0 0,27 2.5 0,25 3.2
219 92.0 256.9 0 0.26 2.6 0.23 3.1
2 19 95.0 259.9 O 0.24 2.6 0.21 3.0
2 19 98,0 262.9 0 0.22 2.6 0.1¢ 2.8 |
2 20 58.1 263.0 2 0.22 2.6 0.19 2.8 A7
2 20 98.1 263.0 0 -9 -9 -9 -9 -9 -9 -9

ZZMO
Permuted data: pericarp

Number of reps: 1000

Thresholds for type I error rate of 5%
Simple main effect 9.9

Composite main effect 11.3
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Scans for trait "data "

6)

0w

L e el el e e e e e e e e e e S S R S S S U

lumns are as follows:
a number identifying the linkage group.
a number identifying the marker interval.
cumulative cM distance in the linkage group.
cumulative cM distance in the genome .
a code for the lcocation of the test:
"2" if the test is performed at a background marker
"1" if performed at a non background marker.
0¥ if performed within a marker interval.
additive SIM main effect.

test statistic for SIM main effect.

additive sCIM main effect.

test statistic for sCIM main effect.

0 0.0 0.0 0 -9 -9 -9 -9 -9 -9 -9

1 no_n n.0 2 n._825 41 R 0. 77 9.5 n1R
1 3.0 3.0 0 0.86 42.4 0.78 40.2 |

1 6.0 6.0 O 0.87 42.6 0.78 40.6 |

1 9.0 9.0 O 0.86 42.6 0.78 40.7 |

1 12.0 120 0 n_8]s a2 .1 n 77 40 4 H

1 15.0 15.0 O 0.82 41.2 0.75 38.8 |

1 18.0 18.0 0 0.80 40.0 0.72 38.8 |

1 21.0 21.0 O 0.76 38.5 0.69 37.5 |

1 Z24.0 24.0 0O .72 36.%5 0.66 36.1 i

1 27.0 27.0 0 0.68 35.2 0.62 34.6 |

1 30.0 30.0 O 0.64 33.5 0.59 33.1 |

1 33.0 33.0 O 0.61 32.0 0.55 31.6 |

2 33.7 33.7 1 0.60 31.6 0.55 31.3 Al
3 33.7 33.7 1 1.00 1352.8 0.89 149.2 AZ20
3 36.7 36.7 0 1.03 124.3 0.92 101.0 |

2 297 9.7 0 N.Ra 54 32 077 439 0 |

4 42.6 42.6 1 0.59 24.2 0.53 22.4 A9
4 45.6 45.6 O 0.56 13.8 0.54 15.2 |

S 48B.6 48.6 2 0.19 2.0 0.22 3.3 BAlé
5 48.¢6 ig.0 2 0.15 2.0 0.00 0.0 Alo
5 51.6 51.6 O 0.20 1.7 =-0.02 0.0 |

5 54.6 54.6 0 0.19 1.2 -0.04 0.1 |

5 57.6 57.6 0 0.13 0.5 =-0.06 0.3 |

5 60.6 60.6 O 0.05 0.1 -0.07 0.5 |

6 62.5 62.5 1 0.01 0.0 -0.07 0.5 AS
6 65.5 65.5 0 -0.16 1.1 0.03 0.1 |

7 662 66,2 2 =015 1.2 0n._04 0.2 112
7 66.2 66.2 2 -0.15 1.2 0.01 0.0 Aal2
7 69.2 69.2 0 -0.17 0.8 0.01 0.0 |

7 072.2 72.2 0 -0.06 0.1 0.01 0.0 |

] 75.0 5.0 1 n.ns n.1 [amalal n.0 a1s
8 78B.0 78.0 O 0.03 0.0 0.02 0.0 |

8 81.0 81.0 0 -0.02 0.0 0.03 0.1 |

8 84.0 84.0 0 -0.08 0.1 0.05 0.1 |

] R7.0 87 .0 0 -0.11 n._3 n.ns n.a !

8 90.0 90.0 0 =-0.11 0.4 0.04 0.1 |

9 90.6 90.6 1 -0.11 0.5 0.04 0.1 AS
10 ©S06.6 80.8 2 0.18 1.7 0.15 2.9 A4
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110 50.0 50.0 2 0.18 i.7 0.10 3.3 R4
1 10 93.6 93.6 0 0.186 1.2 0.16 2.7 |
1 10 9e6.6 96.6 0 0.12 0.6 0.15 2.0 |
1 10 99.6 99.6 O 0.07 0.2 0.12 1.3
110 102.6 102.6 O 0.00 0.0 0.09 0.6
110 105.6 105.6 0 -0.06 0.1 0.05 0.2
110 108.6 108.6 Q@ -0,11 0.5 0.01 0.0 |
110 111 6 211.6 0 -0.14 0.9 -0.01 0.0 |
110 114.6 114.6 0 -0.15 1.3 -0.03 0.1 |
111 114.9 114.9 1 -0.15 1.3 -0.03 0.2 A2
111 114.9 114.9 0 -9 -9 -9 -9 -9 -9 -9
2 11 0.0 164.9 0 -9 -9 -9 -9 -9 -9 -9
2 12 0.0 164.9 2 -0.30 4.6 -0.19 4.1 Al4
2 12 3.0 167.9 0 -0.29 2.9 -0.19 2.9
212 6.0 170.9 0 -0.19 0.9 -0.15 1.2 |
2 12 9.0 173.9 O 0.04 0.0 -0.03 0.0 I
212 12.0 176.9 0 0.30 2.0 0.12 0.7 |
212 15.0 179.9 0O 0.41 5.2 0.19 2.4 |
212 18.0 182.9 © 0.40 7.6 0.19 4.0 |
213 15.5 184.4 1 0.38 8.4 0.19 4.5 Al1
213 22.5 187.4 0 0.31 2.1 0.23 2.7 !
213 25.5 1%0.4 0 =-0.23 1.7 =0.00 0.0 |
2 14 27.4 192.3 1 =-0.29 4.7 =0.06 0.5 Al17
214 30.4 195.3 0 =-0.40 6.7 =0.09 0.7 |
2 14 33.4 198.3 0 =0.44 7.4 -0.09 0.7 !
2 14 36.4 201.3 0 =0.35 5.9 =0.07 0.5
2 14 39.4 204.3 0 -0.24 3.9 -0.04 0.3
215 39.5 204.4 1 -0.24 3.8 -0.04 0.3 Al19
216 39.5 204.4 1 0.45 10.0 0.15 2.5 A6
2 16 42.5 207.4 0O 0.51 10.8 0.18 2.7 i
2 16 45.5 210.4 0 0.47 9.1 0.16 2.2 |
2 16 48.5 213.4 0 0.35 6.0 0.12 1.5
2 17 49.4 214.3 2 0.31 5.2 0.10 1.3 Al0
21/ 49.4 214.3 2 0.31 5.2 0.11 1.6 BA10
217 52.4 217.3 O 0.25 2.7 0.10 1.1 |
2 17 655.4 220.3 0O 0.12 0.7 0.06 0.4 |
217 58.4 223.3 0 0.00 0.0 0.02 0.1 |
2 17 61.4 226.3 0 -0.07 0.4 -0.01 0.0 |
218 62.0 226.9 1 -0.08 0.5 -0.01 0.0 Al3
2 19 62.0 226.9 1 -0.15 1.6 -0.06 0.6 A3
2 19 65.0 229.9 0 -0.15 1.4 -0.0¢ 0
2 19 68.0 232.9 0 -0.15 1.2 -0.0¢6 0.4 |
219 71.0 235.9 0 -0.14 0.9 -=0.05 0.3
219 74.0 238.9 0 -0.12 0.6 -0.04 0.1 |
2 19 11,0 241.9 0 -0.10 .4 =0.02 0.1 |
2 19 80.0 244.95 0 -0.07 0.2 -0.01 0.0 |
219 83.0 247.9 0 -0.03 0.0 0.01 0.0
219 86.0 250.9 0 0.00 0.0 0.03 0.1 |
2 1% 89.0 253.9 0 0.03 0.0 0.04 0.1 |
2 19 92.0 256.9 0 0.05 0.1 0.05 0.2 |
2 19 985.0 259.9 0 0.07 0.3 0.05 0.3
2 12 98.0 2s82.2 0 o.08 g.1 ¢.05 0.1 !
2 20 98B.1 263.0 2 0.08 0.4 0.05 0.4 A7
2 20 98.1 263.0 0 -9 -9 -9 -9 -9 -9 -9

ZZMO2
Permuted data: data
Number of reps: 1000
Threshalds for tyme T ervrar rate of G4

Simple main effect 11.7
Composite main effect 12.9




