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Suppl Table S1. Major QTLs identified in MT-RILs, backcrossed lines, and the MPH datasets

RiLs BCF;s MPH
Trait Name  Chr. Interval LOD a R2(%) PVE (%) LOD a+d R2%) PVE (%) LOD d R2A%)  PVE(%) QIL type
cL gcL17 1 RM600-S01054  3.05 2.87 24 89.2 774 178 A
qcL1.2 1 S01143A-S01147 497 237 105 oD
qCL1.3 1 S01147-S01157B  50.18  -14.14 572 4418 956 65.7 A
qcL3.1 3 RM7-RM251 627 440 55 578  -3.01 6.5 A
qCL6.1 6 S06087-S06100  9.92 501 72 607  -2.68 52 A
qcL7.1 7 S07035-S07048 898 535 8.2 A
qcL7.2 7 S07048-S07050A 3.76 1.99 73 oD
qcL8.1 8 S08059-S08066  3.22 258 19 A
gcL10.1 10 S10026C-RM184 52 -4.12 49 A
qcL11.1 11 RM21-RM206 374 308 27 A
DTH gDTH1.7 1 RM1-501027 737 291 0.83 24 387 no analysis A
gDTH3.1 3 S03137-503145 74 235 57 A
gDTH6T 6 RM527-RM3183 2768 324 363 A
gDTH7.2 7 S07050A-S070558 4329  7.68 61.1 A
gDTHIT.T 11 RM206-RM187 766 258 6.9 A
PN  gPN3.7 3 S03033-S03024A 322 064 6.8 14.0 14.0 75 A
gPN3.2 3 S03041-RM7 257 -0.30 57 A
gPN5.7 5 RM146-RM430 433 037 84 A
gPN5.2 5 RM163-505087 327 038 75 oD
gPN6.1 6 RM5087-S06084 326  0.66 72 A
PL gPLIT 1 S01143A-S01147 684  -0.98 102 402 431 245 A
gPLI.2 1 S01147-S01157B 644 056 112 A
qPL4.1 4 RM348-504120 1354 086 26.7 A
qPL4.2 4 S04120-504128 758 057 117 oD
gPL5.1 5 S05062-RM146 549 094 95 A
qPL6.T 6 S06087-S06100  3.85  0.69 5.0 272 -038 52 A
qPL7.1 7 S07035-S07048 841 1.20 155 768 059 128 D
SN gSNT.7 1 S01022-RM1 387 1187 5.0 64.0 406 1576 1596 26.7 32.1 oD
gSN1.2 1 RM428-RM259 105  -1353 132 A
gSN1.3 1 RM259-RM600 576 1871 125 A
gSN1.4 1 SO1143A-S01147 489  -12.63 57 A
gsN2.1 2 RM438-RM424 252 1044 39 A
gSN2.2 2 RM492-RM71 683  -975 6.8 A
gSN3.1 3 S03010B-RM231 314 690 34 A
gSN4.1 4 RM303-504087A 47 9.10 6.0 A
gSN4.2 4 RM348-504120 584  -1442 74 A
gSNG.1 6 RM50-RM527 94 1249 112 A
qSN6.2 6 S06087-S06100 328  10.93 43 A
gSN7.1 7 S07048-S07050A 1399 2487 22.1 A
gSN7.2 7 S07080-RM234 279  -10.91 43 A
gSN8.1 8 RM447-508112 504  -7.21 54 uD
SF gSF1.1 1 S01147-S01157B 942  -544 184 282 482 no analysis A
qSF6.7 6 S06015-S06018 1163 -9.69 239 A
qSF6.2 6 RM50-RM527 534  -647 106 A
qSF9.1 9 S09055-S09058 364  3.96 98 A
TGW qTGW271 2 $02010-502020 323 593 035 59 172 20.2 A
qrGWw22 2 S02043-RM438 1141  -0.99 17.0 A
qTGW3.1 3 S03145-503152B 294 037 9.1 oD
qTGW8.1 8 S08020A-RM25 371  -0.56 53 A
qTGWe.1 9 RM108-RM205 368  -0.41 1.1 uD
qrTGWI12.1 12 S12109A-RM17 635  -0.76 10.0 956 049 113 A
GYP  gGYPLT 1 RM428-RM259 6.18 231 8.4 54.9 25.1 393 A
gGYP12 1 RM259-RM600 3.85 177 56 oD
gGYP1.3 1 S01147-S01157B 2183 -4.60 33.1 A
qGYP41 4 RM348-504120 396 2.00 8.1 A
qgGYP5.1 5 S05095-RM480 6.95 243 106 oD
qgGYP6.1 6 S06015-506018 666  -2.91 17.0 824  -2.86 146 uD
qGYP7.1 7 S07035-S07048 896  3.01 14.1 A
qGYP8.1 8 S08059-508066 2.29 1.26 28 oD
qGYP10.71 10 $10019-S10026C 377 -1.80 5.8 uD
PYP  gPYPLT 1 S01143A-S01147 909  -2.70 115 387 325 354 A
gPYP12 1 S01160-RM104 511 217 6.2 A
gPYP61 6 RM50-RM527 1125 446 26.2 1283 455 31.7 oD
gPYP7.1 7 S07035-S07048 1605  4.14 272 A
gPYPILT 11 S11112-S11117B 26 155 37 oD




Suppl Table S2. EpQTLs of MT-RILs and BCF, populations and MPH datasets of BCF1s.

Trait Chr. Interval i Chr. Interval j LOD Ai Aj AAij  HA2(A)  HA2(A))  HA2(AAi)  PVE (%)
RIL CL RM271-RM258 RM167-RM202 476 -2AT* 4.14  0.0143  0.0003 0.0402 4.02
DTH RM104-RM414 RM418-RM11 4.82 -2.13  0.0002 0 0.0138 2.12
RM527-RM3183 S07050A-S07055B  44.11 7.77%**  -156 0.0012 0.1834 0.0074
PN S03027-503041 RM163-505087 6.26 075 00183 0.0043 0.0946 29.96
RM347-503136 RM5087-506084 5 044**  -068 00132 0.0325 0.0777
S07048-S07050A RM429-507118 6.01 0.88 0.0061 0.0043 0.1273
SF S01022-RM1 S08059-508066 4.89 2.33* 331 00104 0.0319 0.0644 17.67
RM1-S01027 S11004A-RM332 544 -437 0.0011  0.0043 0.1123
TGW RM259-RM600 RM447-508112 548 -0.62  0.0004  0.005 0.0669 18.53
S02010-502020 RM289-505062 55 -0.4** 042 00278  0.007 0.0307
S03137-S03145 RM206-RM187 59 -0.71  0.0002 0 0.0877
GYP S02000A-RM485 $12056-RM260 55 -236 0.0004 0.0014 0.0738 1373
RM346-RM336 $11059-511070 542 1.15% -219  0.0001  0.0175 0.0635
PYP S01158-501160 S$12109B-512094 471 -1.48** 17 0.0023 0.037 0.0488 20.08
RM11-S07071 $11059-511070 9.67 -3 0.0024  0.0017 0.152
F1 CL S01147-S011578 S07035-507048 487  *-9.85*** -1.92 07711 0.0001 0.0293 2.93
DTH S09045-509049 RM167-RM202 5.67 -13  0.0042 0.006 0.0781 7.81
PN RM428-RM259 RM4A-512011B 5.85 -046 0.0014 0.0109 0.1182 32.92
S03137-503145 S08038-RM72 4.7 033 0.0014 0.0109 0.0608
S06019B-506031 RM248-RM420 5.03 0.24** -0.2* -033  0.0322 0.0223 0.0608
$10019-510026C RM167-RM202 6.28 04 0.0068 0.002 0.0894
PL RM1-501027 S02000A-RM485 4.88 -0.52  0.0005 0.003 0.0823 124
RM527-RM3183 RM270-RM235 5.5 -0.24* -0.37 00175 0 0.0417
SN 502085-502088 S05000-RM267 475 73 0.0011  0.0022 0.0385 10.1
S03010B-RM231 S$10072-RM228 895  -7.16**  -423* 671 00371 0.0129 0.0326
RM303-S04087A RM31-RM334 6.15  -7.74* -643  0.0433  0.0001 0.0299
SF RM212-S01140 RM201-RM108 5.37 -4.86 0.0046  0.0004 0.0482 14.53
S03033-S03024A S11112-S111178 4.69 337 0.0001 0.0036 0.0232
RM234-RM118 RM270-RM235 5.17 404 0.0023  0.0008 0.0333
S07101-S07103 S09065-509075B 5.04 -446  0.0004 0.0057 0.0406
TGW RM263-RM250 S03145-503152B 5.74 039 0.0019 0.0137 0.0811 15.81
S03145-5031528B S11106-S11112 5.81 -0.38  0.0065 0 0.077
PYP RM341-502081B RM480-S05116 4.86 -2.05  0.006 0 0.0476 8.55
S03046-503055 S06019B-S06031 4.95 -1.83  0.0001 0.0076 0.0379
MPH CL S01158-501160 S09049-509055 5.44 -1.4* -1.86  0.0406 0.0123 0.0717 7.7
DTH RM246-501127 S09065-509075B 5.74 -144  0.0003  0.0001 0.0477 1343
RM204-506015 S08000-RM337 748 -1.67 0 0.0033 0.0641
RM527-RM3183 S07048-S07050A 3333 -2.53** -3.02** 099 01471 0.2096 0.0225
PL RM492-RM71 $12029-RM277 5.36 0.57 0.0033 0.0131 0.1061 17.11
S05030B-505045 S05062-RM 146 5.38 049  0.0005 0.0026 0.065
SF RM1-501027 S03164-RM85 6.18 3.18** 439 00167 0.0008 0.0318 14.62
RM488-RM246 $12056-RM260 5.66 -412 0.0011  0.0012 0.028
S02085-502088 RM481-507024 741 -5.28 0.0017  0.0005 0.046
S03033-S03024A S11112-S111178 543 334 0.0004 0.0081 0.0184
RM489-503020 RM50-RM527 17.78 10.25*** 3,65 0.0025 0.1732 0.022
TGW RM251-503046 S11106-S11112 5.87 035 00111  0.0151 0.0944 1943
RM11-S07071 S$11077-RM21 4.95 0.36 0 0.0062 0.0999
GYP RM485-RM211 RM251-S03046 5.15 -202 0.0008 0.0006 0.0512 14.04
S02010-502020 S03136-S03137 5.58 202  0.0006 0 0.0512
S05087-505095 S09034-RM105 6.89  -2.45%* 174  0.0753 0.0029 0.038




Suppl Table S3. Comparison of the heterosis QTLs in two indica-japonica RILs

DT MT
Trait QTL®  Chr. Flanking markers LOD® a° R%%)° QTL®  Chr. Flanking markers LOD® a°  R%%)
CL qCL1.2 1 S01143A-S01147 497 237 10.5
qCL7.2 7 S07048-S07050A 3.76 1.99 73
qClL9.1 9 S09000A-S09006  4.71 2.1 15.1
PN qPN5.2 5 RM163-S05087 327 038 7.5
PL qPL4.7 4 S04077A-RM451 538 045 9.4
qPL4.2 4 S04120-S04128 758 057 1.7
qPL7.1 7 S07035-S07048 768 0.59 12.8
gPLE T 8 RM25-RM72 783 058 15.4
SN gSNT.1 1 S01022-RM1 1576 1596  26.7
gSN8.1 8 RM447-508112 504 -7.21 54
qSNI.1 9 S09000A-S09006  2.56 6.38 6.2
TGW qTGW1.1 1 RM297-501140 6.12 053 134
qTGW3.3 3 S03099-S03115 28 047 10.4
qTGW3.1 3 S03145-S03152B 294 037 9.1
qTGW4.1 4 S04077A-RM451 3.02 0.39 7.2
qTGW4.2 4 RM127-S04129B 344 -041 7.9
qTGW7.1 RM248-RM172 241 030 43
qTGWa.1 9 RM108-RM205 368 -041 111
qTGW70.7 10  RM258-S10058A  3.02 0.36 6.4
GYP qGYP1.2 1 RM259-RM600 3.85 1.77 5.6
qGYP5.1 5 S05014B-RM267  7.74 -272 16.0
qGYP5.1 5 S05095-RM480 6.95 243 10.6
qGYP6.1 6 S06015-S06018 824 -2.86 14.6
qGYP8.1 8 S08059-S08066 2.29 1.26 2.8
qGYPI10.7 10 S$10019-S10026C 377 -1.80 5.8
PYP qPYPI. 1 1 S01140-S01143A  3.06 1.50 6.5
qPYP6.1 6 RM50-RM527 12.83 455 317
qPYP7.1 7 RM234-S07101 397 1.69 8.3
qPYP8.2 8 S08090-S08106 297 1.7 8.5
gPYPTI1.7 11 S11112-S11117B 2.6 1.55 3.7

? See Table 1 for abbreviations.” LOD: logarithm of odds number® In the BC1F1s and MPH data set, QTL effects were estimated by the difference betweel



Suppl Table S4. Comparative studies on the identified heterosis QTLs in two indica-japonica RILs.

Heterosis markers IRGSP-1.0° QTARO'
Chr. Source  QTL®  Chr. Flanking markers LOD® a° R%(%)° Start (bp)  Stop (bp) Pop type Start (kb) Stop (kb) Name Trait Parent A Parent B Reference
T MT gSNZ7 1 SO1022RMT 1576 1596 267 4387874 4636870 RIL 1039868 5759851 number of filled grain per paniuce  Zhenshan 978 Milayng 46 Zhuang et al. 2000
RIL 1405980 5759851 qFLL1 first leaf length Zhenshan 978 Milayng 46 Shen et al. 2003
RIL 1405980 5759851 GFLP-1 first leaf perimeter Zhenshan 978 Milayng 46 Shen et al. 2003
F2 1887524 4635870 gpla Grains per panicle Zhenshan 978 Minghui 63 Yu et al. 1997
BC1FS 3483439 7970819 Root dry weight Akihikari IRAT109 Horii et al. 2006
BC1FS 3483439 10753685 Root axis length Akihikari IRAT109 Horii et al. 2006
BCAF4 4424186 4424560 aPNT Panicle per plant Guichao 2 Chinese common wid rice iy, o 41 500
(Oryza rufipogon Griff)
BC2F1 4424186 5941561 phi.1 Plant height IR 58025A 0. rufipogon (IC 22015)  Marri et al. 2005
RIL 4635793 5759851 QTNSP-1-1 total number of spikelets per panicle  Zhenshan 978 Milayng 46 Zhuang et al. 2002
MT  gGYPr2 1 RM259RM600 385 177 56 7446642 9464788 BC1FS 3483439 7970819 Root dry weight Akihikari IRAT109 Horii et al. 2006
BC1FS 3483439 10753685 Root axis length Akihikari IRAT109 Horii et al. 2006
RIL 5094276 7970819 ppp11 panicle per plant Milyang 23 Gihobyeo Cho et al. 2007
RIL 5094276 7970819 sppi.2 spikelets per panicle Milyang 23 Gihobyeo Cho et al. 2007
F2 6273283 9865716 An9 Awned panicle Taichung 65 O. meridionalis (ACC. 1215 chita et al. 2003
Wi625)introgression line
F2 5941444 8139063 R pollen steriity IR75596A IR68077-82-22-2-3R  Sattari et al. 2007
RIL 5094276 7970819 prg12 percent ripened grain Milyang 23 Gihobyeo Cho et al. 2007
RIL 5759741 39646396 number of filled grains per panicle  Zhenshan 978 Milayng 46 Zhuang et al. 2001
DT qg7GWi7 1 RM297-501140 612 053 134 32100610 34820971 RIL 5759741 39646396 number of filled grains per panicle  Zhenshan 978 Milayng 46 Zhuang et al. 2001
DT gPYPL7 1 S01140-S01143A 306 150 65 34820971 36282595 F2 28571547 36953571 An10 Awned panicle Taichung 65 O dmendional sl Acc I o Eushitaletali2003
W1625)introgression line
DHL 31822907 33817439 qcc1 Chlorophyll content 7va8 Jingxi 17 Teng et al. 2004
DHL 32494603 32627034 adventitious root number(upland) IR64 Azucena Zheng et al. 2006
DHL 33178792 34810544 Deep root per tiller CT9993 1R62266 Kamoshita et al. 2002
RIL 33817920 40288357 dth1.1 days to heading Milyang 23 Gihobyeo Cho et al. 2007
F2,F3 34067651 36658883 number of filled grain per panicle Tesanai 2 e Zhuang et al. 1996
R 34264553 36658883 ngt Number of grains per panicle Tesanai 2 B Lin et al. 1995
R 34264553 36658883 sfl Spikelet fertilty Tesanai 2 B Lin et al. 1996
BC2F1 34810383 38491404 sfi1 spikelet fertilty IR 58025A 0. rufipogon (IC 22015)  Marri et al. 2005
MT  gCl72 1 SO1143AS01147 497 237 105 36282595 38160493 BIL 35712600 39470731 qChllta chlorphyll contents Nipponbare Kasalath Yang et al. 2003
RIL 36226902 39470731 qlverstq  Number of large vascular bundles/Total o, Minghui 63 Cui et al. 2003
spikelets per panicle
RIL 36226902 39470731 QNSB1-1 number of 5“::::": branches per Zhenshan 97A Minghui 63 Cui et al. 2002
RIL 36226902 39470731 qssBp1-1 number of spikelets on secondary Zhenshan 97A Minghui 63 Cui et al. 2002
branches per panicle
RIL 36226902 39470731 yd1 yield Zhenshan 978 Minghui 63 Hua et al. 2002
RIL 36226902 41822222 ydib yield Zhenshan 978 Minghui 63 Xing et al. 2002
2 36657777 40959893 white-berry kernels CSSLE(ZZ:‘;EL“” x Koshihikari Takeshi et al. 2008
RIL 36697204 39534042 spikelet fertilty Zhenshan 978 Milayng 46 Zhuang et al. 2001
DHL 36607294 42364623 Penetrated root thickness IR64 Azucena Zheng et al. 2000
DHL 36697204 42364623 qPL1 Panicle length 1R64 Azucena Hittalmani et al. 2002
BC2F2 36697204 42364623 pi1 Panicle length Jefferson . rufipogon (IRGC 105491) Thomson et al. 2003
DHL 36697204 42364623 grain shape 1R64 Azucena Huang et al. 1997
DHL 36697204 42364623 it flag leaf length 1R64 Azucena Yan et al. 1999
DHL 36697204 42364623 qNOP-1 Number of panicles 1R64 Azucena Hittalmani et al. 2002
DHL 36697204 42364623 tn1-4 tiller number 1R64 Azucena Hittalmani et al. 2002
DHL 36697204 42364623 pht plant height 1R64 Azucena Yan et al. 1999
DHL 36697204 42364623 Fhi-2 plant height 1R64 Azucena Cao et al. 2001
DHL 36697204 42364623 GPHT-1 Plant height 1R64 Azucena Hittalmani et al. 2002
DHL 36697204 42364623 GPHTI-1 Plant height 1R64 Azucena Hittalmani et al. 2003
DHL 36697204 42364623 sd1 Plant height 1R64 Azucena Li et al. 2003
DT g7GW33 3 S03099-503115 28 047 104 25041462 26658164 BC2F2 15401242 25890781 qw.1 Grain weight Jefferson  O. rufipogon (IRGC 105491) Thomson et al. 2003
BC3F2 16196565 25360678 Ans(t) Awnless Asominori 1R24 Kubo et al. 2001
cssL 16196565 25360678 q6L-3 grain length Asominori 1R24 Wan et al. 2005
csst 16196565 25360678 QLWR-3 grain length-width ratio Asominori 1R24 Wan et al. 2005
F2 16840989 29580503 Mesocotyl length Labelle Black Gora Redona et al. 1998
RIL 18350854 28859103 qsv-3-1 Shoot dry weight Lemont Teging Zhang et al. 2005
2 23850041 25360678 gw3a Grain weight, g/1,000 Zhenshan 97A Minghui 63 Yu et al. 1997
DHL 23850041 28999468 Yd3-13 Yield 1R64 Azucena Yang et al. 2007
P2 23850041 29580503 Panicle size Labelle Black Gora Redona et al. 1998
F2 23850041 31298638 Coleoptile length Labelle Black Gora Redona et al. 1998
P2 25876546 25884563 sha Shattering Dinalaga SRS Fukuta et al. 1998
RIL BC2F1 25891087 27899169 QFiw3 flag-leaf width Lemont Teging Mei et al. 2005
MT  gFGW37 3 S03145-5031528 294 037 91 32235745 33938972 DHL 31082622 35089139 QPES-3 Percentage of exserted stigmas Zaiyeqing 8 Jingxi 17 Li et al. 2003
RIL 31082622 37254205 grains per plant Lemont Teging Luo et al. 2007
RIL 31082622 37254205 QFi3 flag leaf length Lemont Teging Mei et al. 2003
RIL 31082622 37254205 asn3 spikelet number per panicle Lemont Teging Mei et al. 2003
DT q7GW41 4  SOAO7TA-RM4ST 302 039 72 25177554 28571472 RIL 21645173 34244441 app4 grains per panicle 9024 LHa22 Xiao et al. 1996
DT gPL47 4 SOAO7TA-RM4ST 538 045 94 25177554 28571472 RIL 22859833 27441315 qChlad-1 Chiorophyll a Zhenshan 97A Minghui 63 Cui et al. 2002
RIL 22850833 27441315 qChlaba-1 Total Chlorophyl Zhenshan 97A Minghui 63 Cui et al. 2002
RIL 22859833 27441315 QPH1-4-1 plant height at 35DAT Zhenshan 97 Minghui 63 Cui et al. 2004
cssL 25273817 25274481 qGP4 grain number Asominori 1R24 Fan et al. 2005
BC2F2 25316661 33033092 pss4.1 Percent seed set Jefferson O. rufipogon (IRGC 105491) Thomson et al. 2003
RIL 27441052 27441315 qsLTSa-1 Area of -2nd ‘e:::irj':‘ spikelets per 1 onshan 97 Minghui 63 Cui et al. 2003
RIL 27941367 30762314 Maximum new root length Average  Otomemochi Yumenohatamochi  Ikeda et al. 2006
MT  gPL42 4 S04120-504128  7.58 057 117 33821212 34789152 F2 32246485 34252531 average primary branch number per Palawan IR42 Wu et al. 1996
panicle per plant
[ 32246485 34252531 QGn4 grain number per panicle Lemont Teqing Li et al. 1997
RIL 34553977 34561100 qSPRA spreading of panicle at maturity stage As8 W107 (o. rufipogon)  Onishi et al. 2007
[ 34553977 35281498 sh3 seed shattering Taichung 65 n Griff. (Acc.RGC10571S)intrc Nagai et al. 2002
[ 32246485 34252531 np4 Number of panicles per plant Waiyin 2 e Lin et al. 1995
F2,F3 32246485 35283358 number of 9'0‘;‘“:“‘/9 panicles per Tesanai 8 Zhuang et al. 1996
[ 34553977 35281498 Sh3-gla seed shattering Taichung 65 . glaberrima (ACC IRGC10403 Nagai et al. 2002
RIL 21645173 34244441 gpp4 grains per panicle 9024 LH422 Xiao et al. 1996
[ 32246485 34252531 towtd 1000-grain weight Tesanai 2 8 Lin et al. 1995
[ 32246485 34252531 np4 Number of panicles/plant Waiyin 2 e Lin et al. 1996
[ 31436862 34252531 chlorophyll content 1R42 Palawan Wu et al. 1996
R 32046485 34252531 QGwp4 grain weight per panicle Lemont Teqing Li et al. 1997
DT q7GW42 4 RMI27-S041298 344 041 79 34714843 35012117 ) 34553977 35281498 sh3 seed shattering Taichung 65 n Griff. (AccRGC105715)intrc Nagai et al. 2002
R 34553977 35281498 Sh3-gla seed shattering Taichung 65 . glaberrima (ACC IRGC10403 Nagai et al. 2002
DT qGYP57 5  SOS014B-RM267 774 -272 160 1515603 2881479 BIL 238143 3285751 CORNS i o @ R @ (1 i Nipponbare Kasalath Ishimaru et al. 2001
content at Sdays after heading
BC1F1 836248 3445769 qsF5.2 hybrid fertility llpumbyeo Dasanbyeo Reflinur et al. 2012
DHL 2069338 2760413 seminal root length(upland) 1R64 Azucena Zheng et al. 2006
DHL 2069338 2760413 Phs-1 plant height 1R64 Azucena Yan et al. 1998
BCIF1 2190812 2190895 S5 or S31(t) hybrid sterility Tuanguzao Ketan Nangka Li et al. 2005
MT  gPN52 5  RM163-505087 327 038 7.5 19251933 21237962 RIL 18760746 19982059 desS degree of chlorophyll content of the SNU-SG1 Milyang 23 Yoo et al. 2007
second leaf at the heading date
F2,F3 18944261 21678878 1000 grain weight Tesani 8 Zhuang et al. 1996
R 18944261 29429411 Qpis Spikelet density Lemont Teqing Li et al. 1998
DHL 19258755 28755091 grain width Reiho Yamadanishiki Yoshida et al. 2002
DHL 19258755 28755091 grain thickness Reiho Yamadanishiki Yoshida et al. 2002
F2 20217134 20220313 Shs-glum seed shattering Taichung 65 . meridionalis introgression lir Sanchez et al. 2002
MT  gGYPs7 5  SOS095-RM480 695 243 106 22871717 27376118 R 18944261 29429411 QPis Spikelet density Lemont Teging Li et al. 2008
DHL 19258755 28755091 grain width Reiho Yamadanishiki Yoshida et al. 2002
DHL 19258755 28755091 grain thickness Reiho Yamadanishiki Yoshida et al. 2002
R 23597602 29429411 QFlas flag leaf angle Lemont Teging Li et al. 1999
F2 23655231 23802397 Eui elongated uppermost internode 307T Zhenshan 97 Xu et al. 2004
RIL 24086072 27457701 GRGR-5 Relative germination rate(RGR) Zhenshan 97 IRAT109 You et al. 2006
RIL 26972040 27060414 qmi5-4 mesocotyl length Zhenshan 978 Milyang 46 Ouyang et al. 2005
RIL 27056983 27486349 QROWS-1 Root dry weight Zhenshan 97 Minghui 63 Cui et al. 2002
RIL 27056983 27486349 qRAS-1 Root activity Zhenshan 97 Minghui 63 Cui et al. 2002
RIL 27056983 27486349 qGRS-1 Germination rate Zhenshan 97 Minghui 63 Cui et al. 2002
MT  gGYP67 6  S06015-506018 824 -286 146 4194946 4738670 BCAR2 2684129 4352379 Lhd1(9) Flowering RGC Acc. No. 10566 Taichung 65 Sanchez et al. 2002
BC1F1 2853061 4303488 d4 Dwarf H125 Kasalath Maekawa et al. 2005



RIL 3168374 4234201 qSLL-6 second leaf length Zhenshan 978 Milyang 46 Shen et al. 2003
RIL 3459492 6023472 total number of spikelets per panicle Zhenshan 978 Milyang 46 Zhuang et al. 2001
RIL 3459492 6023472 Grain yield Zhenshan 978 Milyang 46 Zhuang et al. 2001
RIL 3459492 6023472 spikelet fertility Zhenshan 978 Milyang 46 Zhuang et al. 2001
4200251 4201852 DPL2 Sterility Mizuta et al. 2010
RIL 4212289 4899565 qNP-6 number of panicles per plant Zhenshan 978 Milyang 46 Zhuang et al. 2002
BC1F1 4234080 5096867 qLW-6 Grain shape Balilla NTH Yan et al. 2003
BC1F1 4234080 5096867 qSPTF6 spikelet fertility Balilla NTH Yan et al. 2003
BC1F2 4234080 6399814 qRCRJ-6 Reduction in chlorophyll content IR36 Nekken2 Abdelkhalik et al. 2005
MT qPYP6.1 6 RMS50-RM527 1283 455 317 6376948 9863522 BC1F2 4234080 6399814 qRCRJ-6 Reduction in chlorophyll content IR36 Nekken2 Abdelkhalik et al. 2005
F2 6023974 9537572 tns6 Total number of spikelets per panicle Tesanai 2 CcB Lin et al. 1995
F2 6023974 9537572 sd6 Spikelet density Tesanai 2 CcB Lin et al. 1995
F2 6023974 9537572 tns6 Total number of spikelets/panicle Waiyin 2 CcB Lin et al. 1996
DHL 6230045 7592308 the spikelet number of a panicle Zhenshan 97 Wuyujing 2 Jiang et al. 2004
6283432 7177183 spf6 Spikelet fertility 02428/Nanjing12 Balilla Song et al. 2005
TCF1 6283432 9284248 S5 spikelet fertility Nanjing11 Duiai Yan et al. 2000
RIL 6521345 6927968 qNPB6-1 number of primary branches per panicle Zhenshan 97 Minghui 63 Cui et al. 2002
RIL 6720901 8066362 qPSP-6 photoperiod sensitive phase 0. rufipogon(W1944 Pei-Khu Cai and Morishima 1998
RIL 6927624 20691040 gp6 Grains/panicle Zhenshan 97 Minghui 63 Hua et al. 2002
RIL 6927624 20691040 qLVBSL6-1 ser of large vascular bundles/Area of -2r Zhenshan 97 Minghui 63 Cui et al. 2003
RIL 6927624 20691040 qRS6-1 Reducing sugar content of seedling Zhenshan 97 Minghui 63 Cui et al. 2002
RIL 6927624 20691040 qGY6-1 Grain yield (t/ha) Zhenshan 97 Minghui 63 Cui et al. 2003
RIL 6927624 20691040 qSL6-1 Area of -2nd leaf (cm2) Zhenshan 97 Minghui 63 Cui et al. 2003
RIL 6927624 20691040 qTN2-6-1 tiller number at maturity Zhenshan 97 Minghui 63 Cui et al. 2004
RIL 6927624 20691040 qPH2-6-1 plant height at maturity Zhenshan 97 Minghui 63 Cui et al. 2004
RIL 6927624 20691040 gHD-6-1 heading date Zhenshan 97 Minghui 63 Cui et al. 2004
RIL 6927624 29906021 phé plant height 9024 LH422 Xiao et al. 1996
DHL 7592048 8751554 the number of grains per panicle (GP) Zhenshan 97 Wuyujing 2 Jiang et al. 2004
DHL 7592048 8751554 the effective tiller percentage per plant(TP  Zhenshan 97 Wuyujing 2 Jiang et al. 2004
BIL 8054255 8066362 qING-6 6th internode length Koshihikari Kasalath Yamamoto et al. 2001
BIL 8054255 8066362 qDTH-6 days-to-heading Koshihikari Kasalath Yamamoto et al. 2001
8054255 8066362 Su-Se-1(t) inant photoperiod-sensitive suppression Asominori IR24 Yu et al. 2005
RIL 8751256 12402719 qNFGP-6 number of filled grains per panicle Zhong 156 Gumei 2 Zhuang et al. 2001
RIL 9282143 17933378 qSPN-6 Number of spikelets per panicle pajel:} Jingxi 17 He et al. 2001
DHL 9282143 17933378 gw-6 1000-grain weight Zaiyeqing 8 Jingxi 17 Lu et al. 1996
MT qgPL7.1 7 $S07035-507048 768 059 128 4548938 8489441 F2 2349842 17535483 gp7a Grains/panicle Zhenshan 97 Minghui 63 Li et al. 2000
MT qcL7.2 7 S07048-S07050A 376  1.99 73 8489285 14533332 F2 2349842 17535483 gw7 1000 Grain weight Zhenshan 97 Minghui 63 Li et al. 2000
F2 2349842 17535483 yd7a Yield per plant Zhenshan 97 Minghui 63 Li et al. 2000
F2 2349842 17535483 tp7b Tillers/plant Zhenshan 97 Minghui 63 Li et al. 2000
F2 4606397 6812968 QHd7 heading date IR64 Azucena Li et al. 2003
DHL 4606397 16264722 qah7 length of the heading period Nipponbare Kasalath Ishimaru and Kashiwagi, 2004
BIL 4606397 17535483 heading date Hoshinoyume Kasalath Nonoue et al. 2008
F2 5512628 5512754 dth7.1 Days to heading IR64 0. rufipogon (IRGC 105491) Septiningsih et al. 2003
BC2F2 5512628 19619933 qHd-7 heading date USSRS N22 Jiang et al. 2007
F2 5884863 6812968 pms1 shtoperiod-sensitivite genetic male sterilit Minghui 63 320018 Liu et al. 2001
F2 8358800 11394315 Hd4 days to heading Nipponbare NIL (Hd4) Lin et al. 2003
BC3F2 8910286 11394315 qssP7 number of spikelets per panicle Zhenshan 97 Minghui 63 Xing et al. 2008
RIL 11391449 11394315 gHD-1 days to heading A58 W107 (o. rufipogon) Onishi et al. 2007
DT gPYPZ7 7  RM234507101 397 169 83 25473682 26850045 RIL 18481047 25763098 Qri7 leaf rolling Lemont Tedging Xu et al. 1999
RIL 19354374 26133946 qsDS-7-2 Seed dormancy EM93-1 ss18-2 Gu et al. 2004
BC1F1 24746657 26133946 7-3 ss,maximum root length,number of roots Bala Azucena Price et al. 2002
BC1F1 26133781 30222602 qPLLN7 Pollen fertility Balilla NTH Yan et al. 2003
3 26313662 27191049 hd7a Heading date Zhenshan 97 Minghui 63 Yu et al. 2002
DT qTGW7.1 7 RM248-RM172 241 030 43 29341016 29562443 BC4F2 27188091 30322668 S23(t) Sterility RGC Acc. No. 1056€ Taichung 65 Sobrizal et al. 2000
BIL 27391198 29608218 QDTH-7 day to heading Hayamasari Italica Livorno Fujino and Sekiguchi, 2005
DT qPL8.T 8 RM25-RM72 783 058 154 4378457 6763721 F2 360155 4446617 qPL8 Panicle length 985Q1496 Koshihikari Miyata et al. 2007
4333717 4335434 RH8 heading date and heterosis Liet al. 2016
F2 360155 4446617 qDTHS Days to heading 985Q1496 Koshinikari Miyata et al. 2007
F2 4105519 5425677 Grain weight Labelle Black Gora Redona et al. 1998
RIL 4105519 25684949 dths Days to heading 9024 LH422 Xiao et al. 1996
BC 4444681 4446617 Hd5 Days to heading Nipponbare Hd5-NIL Lin et al. 2003
F2 5421262 7568613 nfb8 Number of first branches per panicle Waiyin 2 cB Lin et al. 1995
F2 5421262 17528755 hd8 heading date Tesani 2 cB Lin et al. 1995
MT  qGYes7 8 S0B059-S08066 229 126 28 17208768 19037716 RIL 4105519 25684949 dths Days to heading 9024 LH422 Xiao et al. 1996
F2 5421262 17528755 hd8 heading date Tesani 2 B Lin et al. 1995
DT qgPYPs2 8  S0B090-S08106 297 171 85 23212684 25006367 RIL 4105519 25684949 dthg Days to heading 9024 LH422 Xiao et al. 1996
BIL 19395396 24277473 Rubisco protein content at Sdays after heac  Nipponbare Kasalath Ishimaru et al. 2001
BC3F2 20740779 24569536 aPN-8 Panicles per plant Milyang 23 OrY2a glaberrima (accession ¢\, o o) 2005
IRGC No. 103544)
RIL 24274675 27825769 8-4 root to shoot ratio,maximum root lengtt Bala Azucena Price et al. 2002
25362546 25366701 WFP Panicle branching. Tillering. SsT12 Miura et al. 2010
F2,F3 25681306 27825769 filled grain weight per plant Tesani s Zhuang et al. 1996
MT gSNE.1 8 RM447-508112 504 -7.21 54 26549705 27060006 RIL 24274675 27825769 8-4 root to shoot ratio,maximum root lengtt Bala Azucena Price et al. 2002
F2,F3 25681306 27825769 filled grain weight per plant Tesani cs Zhuang et al. 1996
RIL 26582935 28166213 GRGV-8 Relative germination vigor Zhenshan 97 IRAT109 You et al. 2006
DT Q97 9  S09000A-S09006 471 211 151 245509 6329420 DH 1159676 11367960 Maximum root length 7va8 Jingxi 17 Xu et al. 2001
DT gSN97 9  SO9000A-S09006 256 638 62 245509 6329420
M q7GWS7 9 RMI0B-RM205 368 -041 111 19304826 22721282 F2 18374393 19465043 q6Le Grain length 985Q1496 Koshinikari Miyata et al. 2007
BCIF2 18374393 20826859 QCCAI9 fchlorophyl content 25 days after flowe 1R36 Nekken2 Abdelkhalik et al. 2005
DHL 19168716 20079157 ta9 tiller angle IR64 Azucena Yan et al. 1999
F2 19168716 21314308 Tat tiler, leaf and flag leaf angles Lemont Teqing Lietal. 1998
F2 19168716 21314308 Ta tilering angle Lemont Teqing Lietal. 1999
RIL 19464779 22021406 a9 grain yield Dasanbyeo TR22183 Cho et al. 2007
BC2FI 19464779 23552932 yidpo.1 Vield per plant IR 58025A 0. rufipogon (IC 22015)  Marri et al. 2005
F2 20442345 20826859 GMXN-9 number of late metaxylem vessels IR 64 Kinandang Patong ~ Uga et al. 2008
RIL 20442345 21379666 No. of new roots Otomemochi Yumenohatamochi  lkeda et al. 2006
RIL 20600863 21314308 pl9 panicle length Zhenshan 97 Minghui 63 Xing et al. 2001
BC3F2 21109960 22690613 Sp(t) spread stub Nipponbare Kasalath Yamamoto et al. 1997
RIL 21313734 23027968 Maximum root length 1AC165 Co39 Courtois et al. 2003
F2 21504897 21615368 Tact tiller angle 1R24 Introgressed line (Asominori) Yu et al. 2007
RIL 22021233 23027968 qTN-8-2 Tiler number Zhenshan 97 Minghui 63 Yang et al. 2006
RIL 22021233 23552932 Maximum new root length NF-C Otomemochi Yumenohatamochi  lkeda et al. 2006
MT  qGYP107 10 S10019-S10026C 377 -1.80 58 10630547 13926502 BC2F1 845399 21629868 pollen fertity Taichung 65 . glaberrima (ACC IRGC10403 Doi et al. 1998
BC1F1 1928434 12043918 Pollen fertility RD21A IR24 Tan et al. 1998
RIL 9888577 15136649 qSPBPI0-2  er of spikelets on primary branches per | Zhenshan 97 Minghui 63 Cui et al. 2002
RIL 9888577 15136649 qsPB2-1 spikelets on primary branches per prima Zhenshan 97 Minghui 63 Cui et al. 2002
RIL 12044545 19623828 ssd10 spikelets setting density 9024 LH422 Xiao et al. 1996
RIL 13111494 14711256 Phyllochron Phyllochron IR36 Genjah Wangkal (IRGC 35652 Miyamoto et al. 2004
DT q7GW107 10 RM258-S10058A 302 036 64 18085497 20173526 BC2F1 845399 21629868 polen fertity Taichung 65 . glaberrima (ACC IRGC10403 Doi et al. 1998
RIL 12044545 19623828 ssd10 spikelets setting density 9024 LH422 Xiao et al. 1996
RIL 16938289 18543072 qLvB10-1 Number of large vascular bundles Zhenshan 97 Minghui 63 Cui et al. 2003
RIL 16938289 18543072 QLSVB10-1  No. of large stem vascular bundles  Zhenshan 97 Minghui 63 Cui et al. 2003
BC3F2 18542704 18543072 qCL-10 Culm length Miyang 23 aberrima (accession IRGC No. Suh et al. 2005
BIL 19577439 22899293 frequency of pre-flowering floret abortiol  Akihikari IRAT109 Yamagishi et al. 2004
RIL 19738642 22303661 1000-grain weight Zhenshan 978 Miyang 46 Zhuang et al. 2001
MT gPYP11.1 11 $11112-S111178 2.6 1.55 3.7 27176710 28893430 F2 24948460 28848614 FON3 floral organ number 9311 13 mutant from Guguanghu Jiang et al. 2007
? See Table 1 for abbreviations.” LOD: logarithm of odds number" In the BC1F1s and MPH data set, QTL effects were estimated by the difference between and the (the - the ? RZ(%) effectiveness of QTLs
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Suppl Table S5. Percent additive effect of each yield-related traits to its parent haplotype (AiAi) and yield traits in BCF1 of MT-RILs.

PN SN SF TGW GYP PYP
Populatior QTL Marker  Haplotype n o |A®%) P(T<t) A (%) P(T<t) A (%) P(T<t) A (%) P (T<t) |A (%) P(T<t) A (%) P (T<t)

MT qGYP1.2 RM259  AiAi RM600  AiAj 15 141 0331 6.36 0.142 148 0.447 -2.18 0.111 735 0.197 6.39 0.132
AiAj AiAi 10 -0.79 0.438 -1.56 0.399 15.51 0.121 -1.03 0.325 15.73 0.062 -0.62 0.456
AiAj AiAj 64 7.04 0.003 -12.10 0.000 19.66 0.001 0.39 0.354 10.14 0.015 -7.47 0.023
qGYP5.7 S05095  AiAi RM480  AiAj 20 -1.96 0.278 4.03 0.177 0.29 0.488 -2.94 0.024 0.52 0.469 -0.80 0.442
AiAj AiAi 21 -0.08 0.490 2.68 0.309 1.06 0.451 -3.87 0.003 1.61 0.401 -0.84 0.439
AiAj AiAj 48 3.62 0.078 2.28 0.260 10.38 0.051 -3.18 0.001 12.70 0.004 -0.98 0.396

qGYP6.7 S06015  AiAi S06018  AiAj 1 -1.99 na. 761 na. 137 na. 4.00 na. 426 na. 2.09 na
AiAj AiAi 7 3.84 0.185 14.82 0.081 -25.43 0.000 3.77 0.052 -5.79 0.150 26.13 0.006
AiAj AiAj 103 241 0.165 13.51 0.000 -36.74 0.000 122 0.126 | -18.46 0.000 30.69 0.000
qPYP6.7 RM50 AiAi RM527  AiAj 9 4.00 0.207 20.59 0.005 -27.18 0.009 -0.92 0.275 -8.79 0.198 26.69 0.003
AiAj AiAi 23 -2.19 0.240 16.64 0.000  -33.69 0.000 148 0.156 | -16.45 0.000 24.27 0.000
AiAj AiAj 53 -2.50 0.133 19.35 0.000 -35.15 0.000 -0.76 0228 | -13.81 0.000 33.29 0.000
qGYP8.7 S08059  AiAi S08066  AiAj 5 3.95 0.176 -7.58 0.149 -17.53 0.135 0.47 0.170 -19.10 0.290 227 0.435
AiAj AiAi 3 6.62 0.253 -4.98 0.229 29.88 0.091 -3.74 0.286 25.63 0.164 -8.21 0.202
AiAj AiAj 75 -0.83 0.352 -7.10 0.010 12.02 0.019 -0.16 0433 3.58 0.191 -8.97 0.003
qGVYP10.7 S10019  AiAi $10026C  AiAj 5| -12.34 0.048 13.36 0.143 -4.86 0423 -4.59 0.130 -7.36 0.323 173 0.437
AiAj AiAi 12 -2.52 0.295 -1.40 0.380 -2.90 0.388 -2.44 0.113 -10.85 0.109  -10.79 0.017
AiAj AiAj 53 0.93 0.338 -4.44 0.085 0.49 0.467 0.51 0310 -6.06 0.069 -6.11 0.043
gPYPT1.7 S11112  AiAi S11117B  AiAj 3 -4.33 0.291 -1.85 0446  -32.73 0.000 -0.36 0.406 -23.57 0.065 9.27 0.269
AiAj AiAi 3 -6.31 0.091 1.52 0412 -4.00 0.441 -4.41 0.110 -14.29 0.209 -9.13 0.223
AiAj AiAj 61 -2.03 0.173 0.15 0.481 -11.72 0.015 -0.17 0.427 -6.79 0.049 7.26 0.025

? percent additive effect of the coresponding haplotype to its parent haplotype (AiAi)

° probability of significance assuming H,=0 by Student's t-test.



Suppl Table S6. Standardized direct effect of yield-related traits to yield in MT-RILs.

Most positively

QT A:)'/';'ee DTH PN SN SF TGW  effective trait (>0.5
or <-0.5)
qGYP1.2 AiAI/AIAI -0.027 0.268 0.473 0.897 0.157 SF
AiAi/AIA] 0.029 -0.104 0.237 1.073 0.233 SF
AiAj/AIAI 0.388 0.145 0.051 0.897 0.093 SF
AiAj/AIA] -0.029 0.263 0.541 0.936 0.185 SN/SF
qgGYP5.7  AiAI/AIAI 0.023 0.192 0.359 0.98 0.073 SF
AiAi/AIA] -0.03 0.192 0.428 0.911 0.199 SF
AiAj/AiAi 0.347 0.475 0.335 1.077 0.083 SF
AiAj/AIA] 0.02 0.254 0.495 0.953 0.146 SF
gPYP6.7  AiAI/AIAI -0.005 0.271 0.665 -0.336 0.291 SN
AiAi/AIA] 0.679 0.698 -0.087 -0.515 1.027 DTH/PN/TGW, (SF)
AiAj/AIAI 0.191 0.746 0.469 -0.288 0.292 PN
AiAj/AIA] -0.157 0.34 0.58 -0.467 0.086 SN
qgGYP8.1 AiAI/AIAI 0.019 0.303 0.394 0.968 0.204 SF
AiAi/AIA] n.a. n.a. n.a. n.a. n.a.
AiAj/AIAI n.a. n.a. n.a. n.a. n.a.
AiAj/AIA] 0.043 0.208 0.424 0.933 0.021 SF
gPYPT1.7 AiAi/AiAI -0.024 0.292 0.595 -0.408 0.137 SN
AiAi/AIA] n.a. n.a. n.a. n.a. n.a.
AiAj/AIAI n.a. n.a. n.a. n.a. n.a.
AiAj/AIA] 0.154 0.271 0.445 -0.478 0.165
qgGYP6.7  AiAi/AiAI 0.044 0.175 0.424 0.907 0.049 SF
AiAi/AIA] n.a. n.a. n.a. n.a. n.a.
AiAj/AIAI -0.014 -0.562 0.813 -0.572 1.475 SN/TGW, (SF)
AiAj/AIA] 0.102 0.289 0.41 0.813 0.162 SF
gGYP10.7 AiAi/AIAI 0.183 0.338 0.355 0.951 0.115 SF
AiAI/AIAj n.a. n.a. n.a. n.a. n.a.
AiAj/AiAI 0.203 0.449 0.485 1.094 0.35 SF
AiAj/AIA] -0.162 0.137 0.545 0.984 0.159 SN/SF

? effective trait below -0.5 in parenthesis





