Table S1. Total sets of 89 SSR primers used for the initial polymorphism
analysis (Li et al. 2013).

Left Right

Marker Locus LGs Prim Prim Produc
Seq ID in B. Motif Left Primer Right Primer t Size
Name (cM) er er (bp)
napus ™ TM P
BrGMS2864 199579959 27.142 Al (AT)10 GGGTCCTTGSEACCATATTT TATTCTCGGF{ETGTTCCACC 61.63 60.00 207
BrEMS0015 150126072 66.459 Al (AG)16 GATCACCACTGAAACTGAA GCTTCTTGTAECAGAGGAA 51.47 54.99 384
BrGMS4031 225936614 88.15 Al  (AT)9 CTCGAGTATF;iTGTGGCGAG TGCAGGATEiiTCAGAATC 60.33 59.71 200
BrGMS2431 184185743 96.323 Al (AG)10 CCITTGCCCITCTAGGAAAC GATAGACCAGAGCAGACC 60.69 59.90 203
AT AGAAA
BrGMS4320 242246639 102.81 Al (AT)23 TTGGGTAACé(C;ATAACCCAT CAACTCCACCCETCTTACAGT 60.96 60.03 204
BrGMS0667 110797058 13.375 A2 (AAG)8 TCTTCTTCTTCCTCATCCCCTT GGATTCTCAcgj;TCGGAGAC 60.55 59.71 170
BnGMS010
73686895 34241 A2 (ACT)6 GTGAGTGGAAACGITCTAGC AAGACTGTTACGGCTCGTC 55.01 55.46 207
BnGI;/ISO94 206707092 40568 A2 (AT)6 AGTGTCAGCCCCCTCAGAGAA CACATCTC]:"ACE:GAAATGCA 6084 5961 167
BrGMS1436 110797339 74.153 A2 (AG)10 CATAATCAA&%E;AGCATGAG GTGTTTGGT?ETTGGGCTTC 60.08 59.89 184
BrGMS3807 223950802 76.054 A2 (AG)9 AACCTTGAG(;? CCCATATCC GGAGACAT(C;SS’CATGATGA 60.08 60.40 211
BrGMS3582 215414365 29.839 A3 (ACT)4 TTAACAAGACGGGCCTTACG TGCTAATCTI%IZTAAGCCGA 60.12 59.84 207
BrGMS1490 110796974 55.786 A3  (AT)10 ATCAAATCA:SCTCCTCTCC ATTTCACCATCCAATTCCCA 58.30 57.35 384
BrGMS3041 199580111 84.923 A3 (AG)10 TCACTCACG?STTCATCCTA ACCAGAAGSEI"ACAGAGGT 60.31 59.32 178
BrCMS2498 184185761 112.25 A3 (AAG)S AGGAAACTT;EACCGAGTGC AATTGTGTT%(;TGTTGAGCA 6029 5071 158
BrGMS4057 228007519 119.53 A3 (AT)I0 AGCACAGGAGTGAGACCAA GCTAATGTGTCATCAGCTTT 6114 58.86 189
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BrGMS1450 110743982
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TGCTATCAACGAGACAATCC AGACGATGACGATGAGAAT
TG CTG 60.24 60.05

AGGATTAGGCTGTTGAATGC AGAGAGAATCGTCATGGAG
TT CAG 60.06 60.45

ATCCGCATTGTCTCCATTAG CCTGCTTACAGGAGAAGAG
AT GAA 59.83 60.01

(ATC)7
(AG)15
(AGG)5

(AT)8 GGCACGGATCITAACCTAGT TCAAGGGCTTTCATATCTTG 55.92 5547

GCACATGATCACAAAGATCT ATTACCTTCGGTCTCGGTTC
CA AT 58.73 61.07

CAAGAATCCGACCCAAGTTIT TGACTATGGATGATCGATIT
A cG 59.07 59.78
CACAGTTGGGTATATTTGTA ACGATCCCCGTAGTAAAAG 60.43 60.22
AGTGC ATT ’ ’
ATGCACAGAGCTGAAGAA
AT
AGCTGTGAGAACAGTGACATGAATGGAACCAAGTGACAT
60.37 59.84
GG CAA
AGGAGTTCAACAGAGGAAAC TCCTCATCTTCACCATCTTC 55.00 55.06
AAAGGGGACGTAGAACAAG GTCACACAACTAGGACACA
60.28 60.41
TGA GCC
GTTGGGCAAAGGTATGATGT TCCATAAATCGCCAGCTAT
AA CAT 58.88 60.79

GCATCATCAATTGGCATATG ATCTCTCGAATCGGTGTTCT
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AG TC
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C
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BrGMS2244 184185694 29.977 A8  (AT)8 CCCAAAGCGgéTAGCATAGT TGTGCGCGT,? ((:3 TCTTTAGTT 60.01 59.60 263

BrGMS2025 82654442 39.226 A8 (AGG)7 CATTGCATC};?FACTCTCACC CAAGCAG(C:;(;EI}FAGAAGGA 60.02 60.26 108

BrGMS0742 110744058 67.802 A8 (AG)l4 ACACGTTGA[;ECAAGTCACC CAAAGTCC:{;ZC(:CAAAACCA 59.84 59.89 135

BrGMS2375 184185728 74.53 A8 (ACT)7 TCCCAAGAGAGICACATITG GATIGTCCICTCTCICTCTC 59.78 60.23 199

TT GT

BnEl\;ISOl6 65294417 9.811 A9 (AG)11 ATCGCITCATCAGCAAGA AGAGACA(;S:E;CAGAACAC 55.33 55.45 218

BnGlZISOOl 73681333 13118 A9 (AAG)6 ATCCGAAGAgAGGATAGAG GTATGGACG?CGAATCATC 5504 5497 299

BnGl\:;ISO71 206701672 70.936 A9 (AG)24 CCTCCGTGTATICTTTTCCTG CAGGTCCA,[TI%ECATACAAC 58.70 57.51 173

BrGMS0366 110744040 89.347 A9 (AAC)8 TTTGCCGAGT[;ACCTTTGTCA AAAGTTGGGCCCTTTTAGCTTT 60.88 60.13 307

TTATCAAGGGATTCGGTTITG GATTGCAGCTTITATCATCCA

BrGMS3755 223950788 45.342 A10 (AG)9 AC CA 60.18 60.10 189
BrGMS1218 199580196 46.339 Al0 (AAG)6 GCGACCAAP;CGA CCTAAGAG ATCATCGAASTG CCCCATAA 59.93 59.81 260

BnEMS004

8 32515199 52978 A10 (ACT)10 TCACTCTACAACCCTGTTTCATCTTTCTCTTCTTCATCCTCC 55.82 55.23 206

BnGMS027
1

BOGI\;[SI% 26729121 72.051 C1 (AG)13 GATGACTTGGCGTTGATT CTGAGAGﬁiéi‘GAAGGAG 5431 54.79 217

BrEMSO2S . cpgasess 0 C2 (AAG)9 TCATTTCTACGGAGGAGTTG GGAGGAGAQEAATCTAGG 5538 55.01 157

73676463 48.769 Cl1 (AG)25 ATGTTTCTCCATTTGTCCTG GTTGTGTGTTCTGGGAGAAT 55.03 54.91 304
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BoGMS174 17824627 19102 C6  (AG)S TGTTATCGGIQ:/;CCCTCTTGA ATATAATTié(éCCGTGCGT 5083 6025 202

BnGI\;ISO35 73676544 40093 C6 (AT)14 AACCAAAGA:TACATCCGA TTGCAGAAG;TGAGACAAT 5473 5489 299

BnGMS096 206713912 632 C6  (AG) TACATGGCAAE:AGAACCTCGT AAGTCTCAGAG:AGCACGTC 6013 60.04 252

BoGMS353 23631504 100.35 C6  (ACT)? TTCACCGTCCTCTTCAGTATC AGGAGAATCGTCAGAATCA 50.73 5985 212
8 5 A AGC

BoGMS249 17628525 74.688 C7  (AG)10 TATACGATTGCTCTCCCTCCT TCGTACAGGTGAATTACGC 5071 6019 213
9 C AAG

BoGl\éI8209 33777290 9637 C7 (AT)S CCATGCTGG”I;ZGGCAATAAG TGGACCATi((;}(;ACCATAGT 5017 6050 214

BrGMS4450 255983240 21.592 C8  (AG)9 CTCAGGTTCEiTTCAACCAA CAACAGGA?:,E CCCATGIC 60.19 59.89 203

BnEMS002 65288181 34.225 C8 (ACT)12 CICTATCCGAAGTGAATGAT GTCGTCAACCCACACAAA 5490 56.16 234

G

‘

BnG1\6/18033 73682775 92809 C8 (AT)I5 ACCGAATAAEAAGTCGAAC TTGAAACAC;‘:CCCATTTAC 5575 5487 345
BoGMS279 18831180 113.89 cs (AT ACCGATTTCTACCCGACTTA TGACATACCAACTCCCATC 59.06 6023 286
9 AA AAA
BoGMS360 18826017 1069 C9 (AAG)S TTAGAGCGATAGGGCTTAACACACAAGCTCAACCGAGAA 60.35 6031 190
8 GA GAT
BnEMS000
3 56842972 222 C9 (AG)24 TTCTCTCCATCICTCTTCCA ATGAATCGTGTGCGTGAGT 54.94 57.59 179
BnEMS000 65290143 24.832 C9 (AG)25 CATCICCICTCTCITIATCCT GAATCGTGTTCGTGAGTGA 54.34 55.44 122

T



BoGMS128 GTGAAGCAAGGCATAAATA GTAGAAACAGGTCCAACCA

- 17705762 50978 C9 (AT)13 AA A 54.86 55.12 144
BoGI\;[5247 33801054 79.929 C9  (AT)9 TCTGTACAG”;?PCCGTGTCAA TGACTCTTAG(EEETFCAATCACG 60.61 60.06 206

White - markers showing no polymorphism and discarded after preliminary
analyzes .
Grey/ blue - markers that demonstrated polimorphism in parental lines, used
for analyzing all the genotypes.
Blue - markers associated with trait/ heterosis effect with the same allele recurring and having the same sign of
estimation in both years.




Table S2. Characteristics of 43 polymorphic SSR markers.

Marker Linkage Expected Obtained = Number of PIC
group product product alleles
size sizes

BrEMS0015 Al 384 372 -410 6 1.000
BrGMS4031 Al 200 209 - 219 2 0.898
BrGMS2431 Al 203 217 -219 2 0.898
BnGMS0103 A2 207 216 - 220 2 0.814
BrGMS1490 A3 384 300 - 404 4 0.998
BrGMS3041 A3 178 191 - 193 2 0.882
BrGMS4057 A3 189 201 - 209 3 0.994
BrGMS2252 A5 200 206 - 219 2 0.630
BrGMS4110 A5 139 170 - 179 5 0.972
BrGMS1804 A5 305 324 - 350 3 0.602
BnGMS0662 A5 205 217 -221 3 1.000
BrGMS3653 Ab 156 160 - 162 2 0.886
BrGMS2989 A7 196 205 - 207 2 0.946
BrGMS3837 A7 298 313-332 2 0.982
BnEMS0525 A7 165 181 - 182 2 0.890
BnGMS0373 A8 279 290 - 296 2 0.830
BrGMS2025 A8 108 122 - 125 2 0.786
BrGMS4252 A9 286 288 -292 3 0.996
BnGMS0713 A9 173 182 - 188 4 0.886
BrGMS3688 A10 173 261 - 265 2 0.898
BrGMS1218 A10 260 295 - 315 2 0.994
BrGMS0086 A10 314 313 - 317 2 0.882
BoGMS1897 C1 205 215-219 3 0.912
BoGMS1565 C1 217 220 - 253 3 0.988
BnEMS0694 2 160 170 - 172 2 0.824
BnEMS1119 c2 209 224 - 233 3 0.836
BoGMS1740 C3 205 226 - 511 4 0.842
BnGMS0771 C3 242 259 - 266 2 0.820
BoGMS0573 Cc4 347 351 - 359 4 0.904
BoGMS2319 C4 165 170 - 191 3 0.984
BoGMS1764 C4 189 203 - 209 2 0.894
BrGMS2901 C6 228 234 -277 3 0.964
BnGMS0353 Coé 299 313 - 315 2 0.802
BoGMS3538 Ce6 212 224 - 227 2 0.894
BoGMS0454 c7 202 232-236 3 0.920
BnGMS0749 Cc7 277 283 - 303 2 0.898
BoGMS2499 c7 213 209 - 228 2 0.946
BnGMS0386 Cc7 220 229 -235 2 0.986
BnEMS0020 C8 234 345 - 357 2 0.880
BnGMS0509 C8 203 215 -227 2 0.934
BnGMS0336 C8 345 351 - 366 4 0.910
BoGMS2791 C8 286 294 - 304 3 0.864
BoGMS3608 9 190 183 - 202 3 0.938




Table S3. Markers associated with observed traits in 2015 and 2016. Highlighted traits repeat the association in
both years of study.

Traits: BoF — beginning of flowering, LoF — length of flowering, PH — plant height, BPP — no. of branches per
plant, SPP — no. of siliques per plant, SL - silique length, SPS — no. of seeds per silique, TSW - thousand seed
weight, N/A - not associated.

Marker 2015 2016
BrEMS0015 BoF, LoF, SL, TSW BoF, LoF, PH, BPP, SPP
BrGMS4031 BoF, LoF, TSW SPP
BrGMS2431 BoF, LoF, TSW SPP
BnGMS0103 LoF SPP
BrGMS1490 LoF BoF, LoF, PH, BPP, SPP, SPS
BrGMS3041 BoF, LoF BoF, LoF, SPP
BrGMS4057 BoF, LoF, SL BoF, LoF, PH, SPP
BrGMS2252 BoF, LoF, TSW SPP
BrGMS4110 LoF BoF, LoF, BPP, SPP, SPS
BrGMS1804 LoF, SL, SPS, TSW BoF, LoF, BPP, SPP, TSW
BnGMS0662 LoF, SL BoF, LoF, SPP
BrGMS3653 BoF, LoF, SPS, TSW SPP, TSW
BrGMS2989 LoF BoF, LoF, BPP, SPP, TSW
BrGMS3837 BoF, LoF, PH BoF, LoF, PH, BPP, SPP, TSW
BnEMS0525 LoF SPP
BnGMS0373 SPS PH, SPP, TSW
BrGMS2025 LoF BoF, LoF, PH, BPP, SPP
BrGMS4252 BoF, LoF, BPP, TSW SPP
BnGMS0713 BoF, LoF, TSW BoF, LoF, PH, BPP, SPP, SPS
BrGMS3688 LoF BoF, LoF, SPP
BrGMS1218 BoF, LoF, SPS, TSW -

BrGMS0086 LoF, BPP, SPS, TSW BoF, LoF, BPP, SPP, SPS, TSW
BoGMS1897 - BoF, LoF, SPP, SPS
BoGMS1565 BoF, LoF, TSW BoF, LoF, PH, BPP, SL, SPS
BnEMS0694 LoF, SL, TSW BoF, LoF, PH, BPP, SPP
BnEMS1119 BoF, PH, SL PH, SPS
BoGMS1740 BoF, LoF, SL, SPS, TSW BoF, LoF, PH, BPP, SPP, TSW
BnGMS0771 LoF, SPS BPP, SPP, SPS
BoGMS0573 BoF, LoF BoF, LoF, PH, TSW
BoGMS2319 BoF, LoF, SPS, TSW SPP

BoGMS1764 BoF, LoF, TSW SPP

BrGMS2901 BoF, LoF, PH, SL, TSW BoF, LoF, PH, BPP, SPP
BnGMS0353 BoF, LoF, SPS, TSW BoF, LoF, PH, BPP, SPP
BoGMS3538 BoF, LoF, TSW SPP

BoGMS0454 BoF, PH, SPS PH, BPP, SPP, SPS
BnGMS0749 BoF, LoF, TSW SPP

BoGMS2499 LoF BoF, LoF, BPP, SPP, TSW
BnGMS0386 PH, SL. PH, BPP, TSW
BnEMS0020 BoF, LoF, SPS, TSW SPP, SPS, TSW




BnGMS0509 BoF, LoF, PH, SPP, TSW BoF, LoF, PH, BPP, SPP, TSW

BnGMS0336 LoF, PH BoF, LoF, SPP, TSW
BoGMS2791 LoF BoF, LoF, SPP, TSW
BoGMS3608 LoF, PH, SPS, TSW -

Table S4. Characteristics of SSR markers significantly associated with studied quantitative traits. Highlighted
markers have effects with the same signs in both years of field trials and were chosen for detailed analyses.

Effect — estimates of regression coefficients, % — The percentage of total phenotypic variance explained by markers,
PIC - polymorphic information content, BoF — beginning of flowering, LoF —length of flowering, PH — plant height,
BPP - no. of branches per plant, SPP — no. of siliques per plant, SPS — no. of seeds per silique, TSW — thousand seed
weight.

2015 2016
Trait Marker
Allele Effect p-value %  Allele Effect p-value %
BoF 372 0.85 0.032 2.0 372 -0.77 0.04 1.8
BrEMS0015
408 1.07 0.008 3.3 - - - -
191 0.78 0.050 1.6 - - - -
BrGMS3041
- - - - 193 3.52 0.012 29
- - - - 313 -1.46 0.015 2.7
BrGMS3837

- - - - 220 -2.47 0.024 2.3
BoGMS1565 - - - - 233 10.52 <.001 9.9

BoGMS1740
- - - - 511 -1.65 <.001 10.1
353 3.69 0.043 1.7 - - - -
BoGMS0573
- - - - 357 -0.77 0.046 1.6
234 0.99 0.010 3.0 234 -0.86 0.017 2.6
BrGMS2901

BnGMS0353 315 0.96 0.017 2.6 315 -1.63 <.001 9.8

BrGMS4057
- - - - 207 -1.12 0.002 4.9

- - - - 182 0.96 0.007 34

BnGMS0713 - - - - 184 -0.97 0.007 3.5
188 1.02 0.011 3.0 - - - -

215 1.08 0.048 1.6 215 -1.03 0.043 1.7
227 -1.40 <.001 6.6 - - - -

LoF 372 -0.85 <.001 8.2 372 0.76 0.041 1.8
BrEMS0015 400 -0.55 0.007 3.5 - - - -
408 -0.92 <.001 9.4 - - - -

BnGMS0103 216 -0.63 0.002 4.6 216 1.22 <.001 5.8
400 -0.65 0.016 2.6 - - - -

404 0.96 <.001 54 404 -1.17 0.022 23
191 -0.90 <.001 9.3 - - - -

- - - - 193 -3.52 0.012 29

BnGMS0509

BrGMS1490

BrGMS3041




201 -0.94 <.001 10.4 - - - -
BrGMS4057 207 -0.55 0.008 3.3 207 1.12 0.002 4.9
209 0.71 0.003 43 - - - -
170 -0.74 0.003 4.3 - - - -
BrGMS4110
- - - - 188 1.47 <.001 8.0
348 0.60 0.013 29 - - - -
BrGMS1804
350 -1.20 <.001 159 350 1.81 <.001 11.7
217 -0.49 0.017 2.6 217 1.10 0.002 4.6
BnGMS0662
219 -0.46 0.022 2.3 - - - -
BrGMS2989 207 -0.96 <.001 6.4 207 1.58 <.001 5.7
313 -1.11 0.001 5.3 313 1.46 0.015 2.7
BrGMS3837
332 0.59 0.016 2.7 - - - -
- - - - 261 1.27 0.01 3.1
BrGMS3688
265 -0.58 0.005 3.9 - - - -
- - - - 220 2.46 0.025 2.2
BoGMS1565 - - - - 233 -10.50 <.001 9.9
253 0.67 0.003 44 - - - -
BrGMS2025 125 -0.62 0.003 44 125 1.16 0.001 52
182 0.42 0.042 1.7 182 -0.96 0.007 34
BnGMS0713 184 -0.40 0.050 1.6 184 0.98 0.006 35
188 -0.92 <.001 9.4 - - - -
BrGMS0086 313 -0.84 <.001 8.5 313 0.83 0.023 23
BnEMS0694 172 -1.03 <.001 10.8 172 1.67 <.001 9.1
226 0.64 0.009 3.2 - - - -
BoGMS1740 237 -0.66 0.001 5.0 - - - -
511 -1.15 <.001 15.2 511 1.65 <.001 10.1
BoGMS0573 357 -0.49 0.026 22 357 0.77 0.046 1.7
234 -0.92 <.001 10.4 234 0.85 0.018 2.5
BrGMS2901
237 0.67 0.016 2.6 - - - -
BnGMS0353 315 -1.02 <.001 11.9 315 1.64 <.001 9.8
BoGMS52499 209 -0.99 <.001 8.0 209 1.28 0.003 4.1
215 -1.14 <.001 7.8 215 1.03 0.043 1.7
BnGMS0509
227 0.54 0.009 3.2 - - - -
362 -1.15 <.001 12.9 362 1.75 <.001 9.7
BnGMS0336
366 1.15 0.044 1.7 - - - -
BoGMS2791 294 -1.03 <.001 10.4 294 1.24 0.002 4.6
PH 313 5.03 0.033 1.9 313 6.92 0.003 4.3
BrGMS3837
332 -3.56 0.035 1.9 - - - -
BnEMS1119 224 4.09 0.040 1.8 224 4.42 0.023 2.3
BrGMS2901 277 3.67 0.012 29 277 2.82 0.050 1.6
232 -6.46 <.001 8.3 232 -5.41 <.001 5.9
BoGMS0454
- - - - 234 2.96 0.036 1.9
BnGMS0386 229 4.72 0.014 2.8 229 5.69 0.003 44
BnGMS0509 - - - - 215 6.76 <.001 5.9




227 -4.18 0.004 4.1 - - - -
BPP  BrGMS0086 313 -0.46 0.033 2.0 313 -0.41 0.033 1.9
SPP - - - - 215 -55.4 0.032 2.0
BnGMS0509
227 -32.40 0.040 1.8 - - - -
SPS 313 0.74 0.036 1.9 - - - -
BrGMS0086
317 -1.65 0.023 2.3 317 -2.13 0.002 4.9
259 -0.85 0.028 2.1 - - - -
BnGMS0771
- - - - 266 0.74 0.037 1.9
232 -1.26 0.001 5.0 232 -0.83 0.024 2.2
BoGMS0454
234 0.71 0.046 1.7 - - - -
345 0.70 0.049 1.6 - - - -
BnEMS0020
- - - - 357 -1.71 0.030 21
TSW 348 0.12 0.028 21 - - - -
BrGMS1804
- - - - 350 0.14 0.025 2.2
160 -0.15 0.002 4.6 - - - -
BrGMS3653
- - - - 162 0.36 0.010 3.1
313 -0.11 0.018 25 - - - -
BrGMS0086
- - - - 317 0.32 0.007 34
237 -0.17 <.001 6.3 - - - -
BoGMS1740 241 0.29 0.005 3.7 241 0.26 0.038 1.8
511 -0.12 0.019 25 511 0.17 0.005 3.7
345 -0.13 0.009 3.2 - - - -
BnEMS0020
- - - - 357 0.35 0.013 2.8
BnGMS0509 227 0.10 0.033 2.0 227 0.12 0.038 1.8

Table S5. Markers associated with heterosis effect in 2015 and 2016. Highlighted traits repeat the association in

both years of study.

Traits: PH - plant height, BPP — no. of branches per plant, SPP — no. of siliques per plant, SL - silique length, SPS -
no. of seeds per silique, TSW — thousand seed weight, N/A - not associated.

CMSxDH CMS/DHxRfo
Marker

2015 2016 2015 2016
BrEMS0015 TSW PH, TSW SPP, SPS SL
BrGMS4031 - - - SL
BrGMS2431 - - - SL
BnGMS0103 - - - -
BrGMS1490 SPS SL, SPS SPS PH
BrGMS3041 - PH, SPS - -
BrGMS4057 SPS SPS BPP, SPP PH
BrGMS2252 SPP, SL, SPS SL, SPS PH, SPS PH
BrGMS4110 SL SL, SPS - -
BrGMS1804 - SPS PH -
BnGMS0662 SL SPS BPP, SPP, SL SL, SPS, TSW
BrGMS3653 SL SPP, SPS SPP, SL -
BrGMS2989 - SPP, SPS - -




BrGMS3837 - SL - -
BnEMS0525 - - - SPS
BnGMS0373 SL, 5PS BPP, SPP, TSW - -
BrGMS2025 - PH PH -
BrGMS4252 SPS SL, SPS - TSW
BnGMS0713 - SL, SPS - SPS
BrGMS3688 SPS SL, SPS SPS, TSW PH, SL
BrGMS1218 SL - - PH
BrGMS0086 SPS SL, SPS - -
BoGMS1897 PH, SPS PH, SPS - -
BoGMS1565 - PH, TSW - -
BnEMS0694 SL, 5PS - - -
BnEMS1119 - - PH -
BoGMS1740 BPP, SL SPS PH, BPP, SL PH, BPP, TSW
BnGMS0771 SPS - - -
BoGMS0573 SL - - TSW
BoGMS2319 SL - - -
BoGMS1764 - - - -
BrGMS2901 SPS SPP, SL, SPS SPP, SL -
BnGMS0353 SL - BPP, SPP -
BoGMS3538 - - - TSW
BoGMS0454 - - - -
BnGMS0749 SPS SL, SPS - -
BoGMS2499 - - - -
BnGMS0386 SL PH - -
BnEMS0020 PH TSW - -
BnGMS0509 SPS BPP, SPP - -
BnGMS0336 SL BPP, SL, SPS, TSW SL, SPS -
BoGMS2791 PH TSW - -
BoGMS3608 - - PH SL, SPS

Table S6. Characteristics of SSR markers associated with heterosis effect for phenotypic traits in CMSxDH hybrids.
Highlighted markers have effects with the same signs in both years of field trials and were chosen for detailed
analyses.

Effect — estimates of regression coefficients, % — The percentage of total phenotypic variance explained by markers,
PIC - polymorphic information content, PH — plant height, BPP — no. of branches per plant, SPP — no. of siliques
per plant, SL —silique length, SPS —no. of seeds per silique, TSW — thousand seed weight.

2015 2016
Trait Marker
Allele Effect p-value %  Allele Effect p-value %
PH  BrEMS0015 - - - - 372 -10.45 0.001 15.0
BrGMS3041 - - - - 191 -6.80 0.042 5.4
BoGMS1565 - - - - 220 -10.69  <.001 15.8
BoGMS2719 294 -9.91 0.044 5.2 - - - -
BrGMS2025 - - - - 125 -6.27 0.016 8.0




BoGMS1897 219 -5.28 0.036 5.7 219 -5.91 0.043 5.3
BnGMS0386 - - - - 229 3.13 0.046 51
BnEMS0020 357 -9.91 0.044 52 - - - -
BPP  BnGMS0373 - - - - 290 -0.62 0.029 6.3
BoGMS1740 511 -1.66 0.013 8.7 - - - -
BnGMS0509 - - - - 227 0.692 0.014 8.5
BnGMS0336 - - - - 364 0.70 0.027 6.5
SPP  BrGMS3653 - - - - 162 -340.0 0.003 12.5
BrGMS2989 - - - - 207 -231.7 0.005 11.2
BnGMS0373 - - - - 296 145.1 0.036 5.8
BrGMS2252 219 119.7 0.035 5.8 - - - -
BrGMS2901 - - - - 234 -72.00 0.028 6.4
BnGMS0509 - - - - 227 78.00 0.009 9.6
SL BrGMS1490 - - - - 358 -3.14 0.026 6.6
170 2.73 0.007 10.2 - - - -
BrGMS4110 - - - - 176 -5.36 0.006 10.9
- - - - 179 -5.36 0.006 10.9
BrGMS3653 160 -5.02 0.003 12.5 - - - -
BrGMS3837 - - - - 332 1.52 0.049 49
BnGMS0373 296 4.83 0.028 6.50 - - - -
BrGMS4252 - - - - 290 6.75 0.014 8.4
- - - - 292 -3.70 0.003 12.5
BrGMS1218 295 -5.66 0.003 13.0 - - - -
BrGMS3688 - - - - 261 6.75 0.014 8.4
BrGMS0086 - - - - 317 6.75 0.014 8.4
BnEMS0694 170 3.38 0.011 9.0 - - - -
BoGMS1740 237 -2.85 0.026 6.6 - - - -
BoGMS0573 351 -10.56 <.001 24.9 - - - -
BoGMS2319 170 -10.56 <.001 24.9 - - - -
BnGMS0353 313 5.78 0.008 10.0 - - - -
BrGMS2252 206 -3.70 0.012 8.7 206 -4.15 <.001 224
BnGMS0662 221 2.37 0.021 7.2 - - - -
BnGMS0713 - - - - 184 3.72 0.001 15.2
- - - - 186 -3.70 0.003 12.5
BrGMS2901 - - - - 237 6.75 0.014 8.4
BnGMS0749 - - - - 303 -6.75 0.014 8.4
BnGMS0386 235 9.22 <.001 28.1 - - - -
BnGMS0336 - - - - 351 -5.36 0.006 10.9
366 -10.56 <.001 24.9 - - - -
SPS  BrGMS1490 358 -2.45 0.009 9.7 358 -3.80 <.001 254
BrGMS3041 - - - - 191 -2.31 0.034 5.9
BrGMS4110 - - - - 176 -3.81 0.003 124
- - - - 179 -3.81 0.003 12.4
BrGMS1804 - - - - 348 4.67 <.001 19.5




BrGMS3653 - - - - 160 -2.10 0.014 8.4
BrGMS2989 - - - - 205 1.50 0.001 15.1
BnGMS0373 290 -1.33 0.005 11.5 - - - -
290 4.04 0.028 6.5 290 4.86 0.008 10.0
- - - - 292 -1.79 0.038 5.6
BrGMS3688 261 4.04 0.028 6.5 261 4.86 0.008 10.0
BrGMS0086 317 4.04 0.028 6.5 317 4.86 0.008 10.0
BnEMS0694 170 1.99 0.002 13.8 - - - -
BoGMS1740 - - - - 226 4.67 <.001 19.5
BnGMS0771 259 2.46 0.022 7.1 - - - -
BrGMS4057 209 2.37 0.012 9.0 209 3.39 <.001 19.8
BrGMS2252 206 -1.89 0.009 9.6 206 -1.96 0.007 10.2
BnGMS0662 - - - - 221 1.11 0.030 6.3
- - - - 184 1.76 0.026 6.7
- - - - 186 -1.79 0.038 5.6
BoGMS1897 219 -1.92 0.043 5.3 219 -2.71 0.004 12.1
BrGMS2901 237 4.04 0.028 6.5 237 4.86 0.008 10.0
BnGMS0749 303 -4.04 0.028 6.5 303 -4.86 0.008 10.0
BnGMS0509 227 0.98 0.038 5.6 - - - -

BrGMS4252

BnGMS0713

BnGMS0336 - - - - 351 -3.81 0.003 124
TSW 398 0.12 0.030 6.3 - - - -

BrEMS0015

- - - - 410 0.13 0.013 8.7
BnGMS0373 - - - - 290 0.12 0.020 7.5
BoGMS1565 - - - - 253 -0.13 0.018 7.7
BoGMS2719 - - - - 294 0.42 0.035 5.9
BnEMS0020 - - - - 357 0.42 0.035 59
BnGMS0336 - - - - 364 -0.14 0.013 8.7

Table S7. Characteristics of SSR markers associated with heterosis effect for phenotypic traits in CMS/DHxRfo
hybrids

Effect — estimates of regression coefficients, % — The percentage of total phenotypic variance explained by markers,
PIC — polymorphic information content, PH — plant height, BPP — no. of branches per plant, SPP — no. of siliques
per plant, SL —silique length, SPS — no. of seeds per silique, TSW — thousand seed weight.

2015 2016
Trait Marker
Allele Effect p-value %  Allele Effect p-value %
PH  BrGMS1490 - - - - 358 3.43 0.046 5.1
BrGMS1804 348 -2.55 0.048 5.0 - - - -
BrGMS1218 - - - - 295 4.03 0.018 7.7
BrGMS3688 - - - - 265 -4.99 0.007 10.5

BnEMS1119 227 -4.08 0.039 5.5 - - - -
- - - - 226 2.65 0.047 5.0

237 13.06 0.008 10.1 - - - -

BoGMS3608 197 3.98 0.044 52 - - - -
- - - - 207 -3.31 0.012 8.8
- - - - 209 3.25 0.017 7.9

BoGMS1740

BrGMS4057




- - - - 206 -4.74 0.015 8.3
BrGMS2252
219 4.77 0.037 5.7 - - - -
BrGMS2025 125 2.53 0.046 5.1 - - - -
BPP 226 0.86 0.034 59 - - - -
BoGMS1740
- - - - 241 -1.13 0.031 6.1
BnGMS0353 313 -1.23 0.002 13.7 - - - -
BrGMS4057 207 -0.95 0.020 7.4 - - - -
BnGMS0662 217 -1.08 0.012 8.9 - - - -
SPp 400 -68.6 0.027 6.6 - - - -
BrEMS0015
410 67.9 0.045 5.1 - - - -
BrGMS3653 162 -194.3 0.024 6.9 - - - -
BnGMS0353 313 -104.7 <.001 17.6 - - - -
BrGMS4057 207 -61.5 0.049 4.9 - - - -
BnGMS0662 217 -92.8 0.004 11.8 - - - -
BrGMS2901 237 -73.0 0.019 7.5 - - - -
SL BrEMS0015 - - - - 408 7.26 0.010 9.3
BrGMS3653 162 -4.36 0.020 7.5 - - - -
BrGMS3688 - - - - 265 2.13 0.037 5.7
BoGMS1740 241 -3.34 0.013 8.7 - - - -
BoGMS3608 - - - - 197 2.59 0.022 7.1
BrGMS4031 - - - - 219 7.26 0.010 9.3
BrGMS2431 - - - - 219 7.26 0.010 9.3
217 -1.48 0.039 5.5 - - - -
BnGMS0662
- - - - 221 1.45 0.048 5.0
BrGMS2901 277 -1.61 0.035 5.8 - - - -
BnGMS0336 351 6.37 0.015 8.2 - - - -
SPS  BrEMS0015 398 -1.10 0.027 6.6 - - - -
BrGMS1490 400 -2.38 0.015 8.2 - - - -
261 1.25 0.019 7.5 - - - -
BrGMS3688
265 -1.18 0.050 4.9 - - - -
BoGMS3608 - - - - 197 1.67 0.010 9.3
BrGMS2252 206 -1.31 0.039 5.6 - - - -
BnGMS0662 - - - - 221 0.87 0.038 5.6
BnGMS0713 - - - - 182 -0.91 0.031 6.2
BnGMS0336 364 -0.90 0.044 52 - - - -
TSW  BrGMS4252 - - - - 292 -0.13 0.020 74
BrGMS3688 261 0.12 0.046 5.1 - - - -
BoGMS1740 - - - - 226 -0.08 0.030 6.3
- - - - 353 -0.35 0.016 8.0
BoGMS0573
- - - - 357 0.12 0.006 10.9
BoGMS3538 - - - - 227 0.38 0.009 9.7
BnGMS0662 - - - - 217 0.08 0.038 5.6




