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Supplementary Figure 1. Genetic architecture of the diversity panel. (a, b) Genetic structure of the panel analyzed
using the program fastStructure. Although a K=8 maximizes the marginal likelihood within the panel (a), the marginal
likelihood begins to plateau at a K=3 (c) Principle components analysis reveals that the first 3 principle components
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Supplementary Figure 2. Heritability of traits. Broad (H) and narrow sense (h?) heritability of traits are estimated
using repeatability among raw measures and additive+dominance (AD) heritability, respectively. Trait abbreviations
correspond to Supplementary Table 2.



Supplementary Figure 3-4. Trait-by-trait relationships. The lower and upper triangles were
calculated using varieties in the Indica and Japonica varietal groups, respectively. Trait abbreviations
correspond to phenotypes listed in Supplementary Table 2. (** P < 0.001, *** P < 0.0001).
Supplementary Figure 3 corresponds to phenotype-by-by correlations. Supplementary Figure 4 contains
genetic correlations, calculated as correlations between genetic best linear unbiased predictors

(GBLUPS).



= S 5 B33 a3 Sc_ 2%

= 9 S s e RBE B3 _33R2ERPQPn_£3zz83_3£z222383=%
0-8z2_F o< |, 2,282 2] noonnonondldaE%aZZZ0nz2Z2Z2Z235322Z2 o
S T - A R R L R
PW Ol - BEEEE EE - BEE - BEE o 2B EEEEE BB o o3 < o o o ] o o o s o1

ow o0 019 020 038 on ol 015 025 010 om 001 (018 (039 o012 024 o1 03 02 0z L0z

totGW . . o1 00z 003 021 01 [0z . .
Nl B - EE =B o B o o o - EE

1000GW o= ) 0z  Fom <25 -0z 93 oo 019 005 oo -om 004 000 B38| 081 005 -osa 205 |08 010|002 012 001 01 017 D18 005 o 000 -D S0 015 02 030 025 024 0B K03 022 0% 030 -o21 030 3K 039 030 030 L3 034 020 0 ocz 000
SBN o -0z oo om  =oal oos o1z oos -0 @) oos o1 [a . 02 (021 011 o1 rnm. na.mzv .au.ul o2 [024 loar 0 (038 on o013 03 0os -0c2 001 004 004 008 -00¢ 014 012 010 033 065 o012 ou oo our 022 loar
PN oz o .-nn wn om 4..;. oo .4“ o o on -0z 08 03 -0zs om0 oz -02s o3 038 om0 oz -on1 -om oon oz [ Loto ot ozr om Lom oz om0 010 02 -om o o3 aas Lom oo Loai o ..
DTH .....m (R . o1 o
BT . 012 o8

PH
totBM
LA HEE - =N
EL BB - |-~ B =
RL MEE> -~ HEE
rL HEH - H=HEN
FREREE | B |

NL [958 8% 55 oz [0 00 -0 o o rnw.om oo [0 . . 02 < 008 024 %02 027 038 930 032 020 015 000

nnL I |- I -~ - |
e - E
NN I - e -
s, M- - B

PBL f# f e
PBLsu °* " * 7
PBLin [ & o= -

tBL ===
xPBL [l =]

XPBLsu °*
XPBLin o= o=
nPBL [ =
nPBLsu o= o
nPBLin [ =
PBLsd =+t = = =
PBLsusd -+ o -oas 6 air B8 owo o oo o1 jois < [l
PBLinsd e oz o oo [l 0 o0 o [0 oo [ B a8 oo
totPEL [HHE -~ - -~ HEE
xtotPBL .
ntotPBL ESES - B
totPBLsd ...,nm e oo [

PBN | R ||
PBNin BEEE- - HE -
PENsU [ -~ -~ < B = o
XPBN TER B

nPBN <= oo I - B -

PBNSd /o 0ot aor 208 000 006 065 oz 001 0o o073 foisl ows 017 081 a0 ruoz..

BN ) ] o] <o ] 0 9] o o 8] <o e 31 ] o m,.m o oo (o) ] o0 o [ -~ o2 o~ 8 o
BpNsu 007 oos oor -oo7 [B2 021 oco oo 001 -002 007 013 -00s oos |08 -0os -nn.ws 0o 007 003 005 oo @M 0ot 005 0o oon 005 002 -000 012 -0o4 [BAF| 01¢ o1 oos (628 ooe oz 018 oor .
BpNin o6 07 foz o0s o mz. o) 08 013 .112@ o (028 a1t oo 005 o o [0 on .. 0 ot ... o1z (681 oos . oz ....... oz .. o020 . 000
xBpN ... ooe 0 o .. 025 ..4 n.. 005 ma. .... 018 . 005 . oz . 009 005 25 015 .. . .. ..
XBPNSU [l o5 o2 oo [§8] 585 012 000 om oo oon ose (o) ) 6] & o [ oo ) ) o) e )
prNin ... one oo a8 .. 0z .. vw. . o1 . o0 ... o012 oos
BpNsd .. om oo [0z o .. o2 .. «A.. 013 m-. .. . 0z . o1 ... om0
BpNsusd o7 oz on oo o s o om o o o o o om o 4 o1 oo o o o o 0w oos 0w
Blensd EEE - .. = ...m.. o0 e R

oz oz (o o

xTR ww o oo o3 [

EENE - -
WE- - - .- IIIIIIIIIIIII ce ol HE - REE

-002 008 002 -008 | -004 |03 | 011 006 | 0GB | 00

o1 0% oz o037 02 oo om

o [022] 00 fon . o2

o1l (018 010 010 ou aos lom ow [0t ot

638] oce [am

019 022 013 019 0B 024 -005 00 018 003 -002 009 |01 003 002 9201 A8

.rm 01 006 012 008 (G881 000

.. 021 o) 0241 (022 011 005 014 003 007 -005 | -007 012 -0z <038 -008 008 -009 -008

019 022 014 022 006 [0 oo+ (047 010 002 o005 005 ass oox ooy 028! fae

g e ;¢ ¢

o1t -000 o [o1n

nn.m % [0 on [0 [0 ox: o ozt

oz .rnm. o2 . o1 001 fom on [0z
oo .rm 0z o . o7 012 0l oos [0

1 —ont 68 022 01 o2 020 oos -oza [0l 00 038

oo .rnu o2 o . ou vw.rnm o

011 014 -007 016 005|008 004 021 018 015 004 002

TRsd
TE
XTE
nTE
TEsd

o

o0z om0z

0t 00z 004 003 010

oz om am om ow

-

o

ow [0 [os] o2 [om

021 005|002 008 005

nnsua.nm

om oz loas (019 [0z

- EE =

I I
Panicle Internode Internode
Length  Length  Number

Supplementary Figure 3. Pairwise phenotype correlations.
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Supplementary Figure 4. Pairwise genetic correlations between traits.
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Supplementary Figure 5. LD decay in subpopulations. Average genome-wide linkage disequilibrium (LD)
decay as a function of distance, measured as r?, using pairwise comparisons of SNPs.



Supplementary Figures 6-65. Genome-wide association (GWAS) results separated by trait. (a) A
histogram depicting the trait averages of every variety within the panel. (b) A boxplot depicting the
mean and range of each phenotype, divided by subpopulation: aus (AUS), indica (IND), and tropical
japonica (TRJ). The admixed and temperate japonica lines were grouped together in the same boxplot
(Admix_or_TEJ). (c) Manhanntan plots and quantile-quantile (QQ) plots summarizing GWAS SNP
association results for every trait and subpopulation combination. ALL indicates that every variety in
the panel was used when performing associations. For agronomic phenotypes, varietal groups were used
instead of subpopulations in order to increase statistical power (Indica: aus and indica lines; Japonica:
tropical japonica, temperate japonica, and admixed japonica lines). SNPs in red indicate that an a priori
candidate gene fell within ~30kb of the significant associations. (d) Manhattan plots and QQ plots
summarizing GWAS SNP associations for every trait and subpopulation combination, using the heading

date covariate within the mixed model.
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Supplementary Figure 6. Summary of GWAS results for Heading Date (days after transplanting). (a, b)
Phenotypic distributions. (c) Mixed model controlling for subpopulation structure across all varieties (ALL) and within
the two major varietal groups Indica (INDICA) and Japonica (JAPONICA).
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Supplementary Figure 7. Summary of GWAS results for Exsertion Length (cm). (a, b) Phenotypic distributions. (c)
Mixed model controlling for subpopulation structure across all varieties (ALL) and within individual subpopulations
(AUS = aus, IND = indica, TRJ = tropical japonica). (d) Mixed model with heading date as a covariate.
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Supplementary Figure 8. Summary of GWAS results for Rachis Length (cm). (a, b) Phenotypic distributions. (c)
Mixed model controlling for subpopulation structure across all varieties (ALL) and within individual subpopulations
(AUS = aus, IND = indica, TRJ = tropical japonica). (d) Mixed model with heading date as a covariate.
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Supplementary Figure 9. Summary of GWAS results for Panicle Length (cm). (a, b) Phenotypic distributions. (c)
Mixed model controlling for subpopulation structure across all varieties (ALL) and within individual subpopulations
(AUS = aus, IND = indica, TRJ = tropical japonica). (d) Mixed model with heading date as a covariate.
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Supplementary Figure 10. Summary of GWAS results for Maximum Internode Length (cm). (a, b) Phenotypic
distributions. (c) Mixed model controlling for subpopulation structure across all varieties (ALL) and within individual
subpopulations (AUS = aus, IND = indica, TRJ = tropical japonica). (d) Mixed model with heading date as a covariate.
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Supplementary Figure 11. Summary of GWAS results for Average Internode Length (cm). (a, b) Phenotypic
distributions. (c) Mixed model controlling for subpopulation structure across all varieties (ALL) and within individual
subpopulations (AUS = aus, IND = indica, TRJ = tropical japonica). (d) Mixed model with heading date as a covariate.
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Supplementary Figure 12. Summary of GWAS results for Minimum Internode Length (cm). (a, b) Phenotypic
distributions. (c) Mixed model controlling for subpopulation structure across all varieties (ALL) and within individual
subpopulations (AUS = aus, IND = indica, TRJ = tropical japonica). (d) Mixed model with heading date as a covariate.
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Supplementary Figure 13. Summary of GWAS results for Internode Length Standard Deviation. (a, b) Phenotypic
distributions. (c) Mixed model controlling for subpopulation structure across all varieties (ALL) and within individual
subpopulations (AUS = aus, IND = indica, TRJ = tropical japonica). (d) Mixed model with heading date as a covariate.
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Supplementary Figure 14. Summary of GWAS results for Internode Number. (a, b) Phenotypic distributions. (c)
Mixed model controlling for subpopulation structure across all varieties (ALL) and within individual subpopulations
(AUS = aus, IND = indica, TRJ = tropical japonica). (d) Mixed model with heading date as a covariate.
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Supplementary Figure 15. Summary of GWAS results for Internode Number in the Upper Half of the Panicle. (a, b)
Phenotypic distributions. (c) Mixed model controlling for subpopulation structure across all varieties (ALL) and within individual
subpopulations (AUS = aus, IND = indica, TRJ = tropical japonica). (d) Mixed model with heading date as a covariate.
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Supplementary Figure 16. Summary of GWAS results for Internode Number in the Lower Half of the Panicle. (a, b)
Phenotypic distributions. (c) Mixed model controlling for subpopulation structure across all varieties (ALL) and within individual
subpopulations (AUS = aus, IND = indica, TRJ = tropical japonica). (d) Mixed model with heading date as a covariate.
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Supplementary Figure 17.
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Summary of GWAS results for Primary Branch Length (cm). (a, b) Phenotypic

distributions. (c) Mixed model controlling for subpopulation structure across all varieties (ALL) and within individual
subpopulations (AUS = aus, IND = indica, TRJ = tropical japonica). (d) Mixed model with heading date as a covariate.
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Supplementary Figure 18. Summary of GWAS results for Primary Branch Length in the Upper Half of the Panicle (cm).
(a, b) Phenotypic distributions. (c) Mixed model controlling for subpopulation structure across all varieties (ALL) and within
individual subpopulations (AUS = aus, IND = indica, TRJ = tropical japonica). (d) Mixed model with heading date as a covariate.



C I : - 11 o . . :
WRKY?2 ALL
¥ AUS
31 IND

-logo(p)

8 TRJ

ALL
8 AUS
g IND
o] . .

-logio(p)

8 1 TRJ

Supplementary Figure 19. Summary of GWAS results for Primary Branch Length in the Lower Half of the Panicle (cm).
(a, b) Phenotypic distributions. (c) Mixed model controlling for subpopulation structure across all varieties (ALL) and within
individual subpopulations (AUS = aus, IND = indica, TRJ = tropical japonica). (d) Mixed model with heading date as a covariate.
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Supplementary Figure 20. Summary of GWAS results for Tip Branch Length (cm). (a, b) Phenotypic distributions.
(c) Mixed model controlling for subpopulation structure across all varieties (ALL) and within individual subpopulations
(AUS = aus, IND = indica, TRJ = tropical japonica). (d) Mixed model with heading date as a covariate.
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Supplementary Figure 21. Summary of GWAS results for Maximum Primary Branch Length (cm). (a, b) Phenotypic
distributions. (c) Mixed model controlling for subpopulation structure across all varieties (ALL) and within individual
subpopulations (AUS = aus, IND = indica, TRJ = tropical japonica). (d) Mixed model with heading date as a covariate.
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Supplementary Figure 22. Summary of GWAS results for Maximum Primary Branch Length in the Upper Half of the
Panicle (cm). (a, b) Phenotypic distributions. (c) Mixed model controlling for subpopulation structure across all varieties (ALL) and
within individual subpopulations (AUS = aus, IND = indica, TRJ = tropical japonica). (d) Mixed model with heading date as a
covariate.
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Supplementary Figure 23. Summary of GWAS results for Maximum Primary Branch Length in the Lower Half of the
Panicle (cm). (a, b) Phenotypic distributions. (c) Mixed model controlling for subpopulation structure across all varieties (ALL) and
within individual subpopulations (AUS = aus, IND = indica, TRJ = tropical japonica). (d) Mixed model with heading date as a
covariate.
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Supplementary Figure 24. Summary of GWAS results for Minimum Primary Branch Length (cm). (a, b) Phenotypic
distributions. (c) Mixed model controlling for subpopulation structure across all varieties (ALL) and within individual
subpopulations (AUS = aus, IND = indica, TRJ = tropical japonica). (d) Mixed model with heading date as a covariate.
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Supplementary Figure 25. Summary of GWAS results for Minimum Primary Branch Length in the Upper Half of the
Panicle (cm). (a, b) Phenotypic distributions. (c) Mixed model controlling for subpopulation structure across all varieties (ALL) and
within individual subpopulations (AUS = aus, IND = indica, TRJ = tropical japonica). (d) Mixed model with heading date as a
covariate.
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Supplementary Figure 26. Summary of GWAS results for Minimum Primary Branch Length in the Lower Half of the
Panicle (cm). (a, b) Phenotypic distributions. (¢) Mixed model controlling for subpopulation structure across all varieties (ALL) and
within individual subpopulations (AUS = aus, IND = indica, TRJ = tropical japonica). (d) Mixed model with heading date as a
covariate.
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Supplementary Figure 27. Summary of GWAS results for Primary Branch Length Standard Deviation (cm). (a, b)
Phenotypic distributions. (c) Mixed model controlling for subpopulation structure across all varieties (ALL) and within individual
subpopulations (AUS = aus, IND = indica, TRJ = tropical japonica). (d) Mixed model with heading date as a covariate.
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Supplementary Figure 28. Summary of GWAS results for Primary Branch Length Standard Deviation in the Upper Half of
the Panicle (cm). (a, b) Phenotypic distributions. (¢) Mixed model controlling for subpopulation structure across all varieties (ALL)

and within individual subpopulations (AUS = aus, IND = indica, TRJ = tropical japonica). (d) Mixed model with heading date as a
covariate.
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Supplementary Figure 29. Summary of GWAS results for Primary Branch Length Standard Deviation in the Lower Half of
the Panicle (cm). (a, b) Phenotypic distributions. (¢) Mixed model controlling for subpopulation structure across all varieties (ALL)
and within individual subpopulations (AUS = aus, IND = indica, TRJ = tropical japonica). (d) Mixed model with heading date as a
covariate.
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Supplementary Figure 30. Summary of GWAS results for Total Primary Branch Length (cm). (a, b) Phenotypic
distributions. (c) Mixed model controlling for subpopulation structure across all varieties (ALL) and within individual
subpopulations (AUS = aus, IND = indica, TRJ = tropical japonica). (d) Mixed model with heading date as a covariate.
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Supplementary Figure 31. Summary of GWAS results for Maximum Total Primary Branch Length (cm). (a, b) Phenotypic
distributions. (c) Mixed model controlling for subpopulation structure across all varieties (ALL) and within individual
subpopulations (AUS = aus, IND = indica, TRJ = tropical japonica). (d) Mixed model with heading date as a covariate.
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Supplementary Figure 32. Summary of GWAS results for Minimum Total Primary Branch Length (cm). (a, b) Phenotypic
distributions. (c) Mixed model controlling for subpopulation structure across all varieties (ALL) and within individual
subpopulations (AUS = aus, IND = indica, TRJ = tropical japonica). (d) Mixed model with heading date as a covariate.
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Supplementary Figure 33. Summary of GWAS results for Total Primary Branch Length Standard Deviation (cm). (a, b)
Phenotypic distributions. (c) Mixed model controlling for subpopulation structure across all varieties (ALL) and within individual
subpopulations (AUS = aus, IND = indica, TRJ = tropical japonica). (d) Mixed model with heading date as a covariate.
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Supplementary Figure 34. Summary of GWAS results for Primary Branch Number. (a, b) Phenotypic distributions.
(c) Mixed model controlling for subpopulation structure across all varieties (ALL) and within individual subpopulations
(AUS = aus, IND = indica, TRJ = tropical japonica). (d) Mixed model with heading date as a covariate.



ALL
8 - AUS
8 4 IND
8 TRJ

d

ALL
8 - AUS
8 1 IND

-logo(p)

Supplementary Figure 35. Summary of GWAS results Primary Branch Number in the Lower Half of the Panicle. (a, b)
Phenotypic distributions. (c) Mixed model controlling for subpopulation structure across all varieties (ALL) and within individual
subpopulations (AUS = aus, IND = indica, TRJ = tropical japonica). (d) Mixed model with heading date as a covariate.
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Supplementary Figure 36. Summary of GWAS results for Primary Branch Number in the Upper Half of the Panicle. (a, b)
Phenotypic distributions. (¢) Mixed model controlling for subpopulation structure across all varieties (ALL) and within individual
subpopulations (AUS = aus, IND = indica, TRJ = tropical japonica). (d) Mixed model with heading date as a covariate.
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Supplementary Figure 37. Summary of GWAS results for Maximum Primary Branch Number. (a, b) Phenotypic
distributions. (c) Mixed model controlling for subpopulation structure across all varieties (ALL) and within individual
subpopulations (AUS = aus, IND = indica, TRJ = tropical japonica). (d) Mixed model with heading date as a covariate.
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Supplementary Figure 38. Summary of GWAS results for Minimum Primary Branch Number. (a, b) Phenotypic distributions.
(c) Mixed model controlling for subpopulation structure across all varieties (ALL) and within individual subpopulations (AUS =
aus, IND = indica, TRJ = tropical japonica). (d) Mixed model with heading date as a covariate.
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Supplementary Figure 39. Summary of GWAS results for Primary Branch Number Standard Deviation. (a, b) Phenotypic
distributions. (c) Mixed model controlling for subpopulation structure across all varieties (ALL) and within individual
subpopulations (AUS = aus, IND = indica, TRJ = tropical japonica). (d) Mixed model with heading date as a covariate.
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Supplementary Figure 40. Summary of GWAS results for Number of Primary Branches per Internode. (a, b) Phenotypic
distributions. (c) Mixed model controlling for subpopulation structure across all varieties (ALL) and within individual
subpopulations (AUS = aus, IND = indica, TRJ = tropical japonica). (d) Mixed model with heading date as a covariate.
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Supplementary Figure 41. Summary of GWAS results for Number of Primary Branches per Internode in the Upper Half of
the Panicle. (a, b) Phenotypic distributions. (c) Mixed model controlling for subpopulation structure across all varieties (ALL) and

within individual subpopulations (AUS = aus, IND = indica, TRJ = tropical japonica). (d) Mixed model with heading date as a
covariate.
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Supplementary Figure 42. Summary of GWAS results for Number of Primary Branches per Internode in the Lower Half of
the Panicle. (a, b) Phenotypic distributions. (c) Mixed model controlling for subpopulation structure across all varieties (ALL) and
within individual subpopulations (AUS = aus, IND = indica, TRJ = tropical japonica). (d) Mixed model with heading date as a
covariate.
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Supplementary Figure 43. Summary of GWAS results for Maximum Number of Primary Branches per Internode. (a, b)
Phenotypic distributions. (c) Mixed model controlling for subpopulation structure across all varieties (ALL) and within individual
subpopulations (AUS = aus, IND = indica, TRJ = tropical japonica). (d) Mixed model with heading date as a covariate.
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Supplementary Figure 44. Summary of GWAS results for Maximum Number of Primary Branches per Internode in the
Upper Half of the Panicle. (a, b) Phenotypic distributions. (c) Mixed model controlling for subpopulation structure across all
varieties (ALL) and within individual subpopulations (AUS = aus, IND = indica, TRJ = tropical japonica). (d) Mixed model with
heading date as a covariate.
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Supplementary Figure 45. Summary of GWAS results for Maximum Number of Primary Branches per Internode in the
Lower Half of the Panicle. (a, b) Phenotypic distributions. (c) Mixed model controlling for subpopulation structure across all
varieties (ALL) and within individual subpopulations (AUS = aus, IND = indica, TRJ = tropical japonica). (d) Mixed model with
heading date as a covariate.
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Supplementary Figure 46. Summary of GWAS results for Number of Primary Branches per Internode Standard Deviation.
(a, b) Phenotypic distributions. (c) Mixed model controlling for subpopulation structure across all varieties (ALL) and within
individual subpopulations (AUS = aus, IND = indica, TRJ = tropical japonica). (d) Mixed model with heading date as a covariate.
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Supplementary Figure 47. Summary of GWAS results for Number of Primary Branches per Internode in the Upper Half of
the Panicle Standard Deviation. (a, b) Phenotypic distributions. (c) Mixed model controlling for subpopulation structure across all
varieties (ALL) and within individual subpopulations (AUS = aus, IND = indica, TRJ = tropical japonica). (d) Mixed model with
heading date as a covariate.
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Supplementary Figure 48. Summary of GWAS results for Number of Primary Branches per Internode in the Lower Half of
the Panicle Standard Deviation. (a, b) Phenotypic distributions. (c) Mixed model controlling for subpopulation structure across all
varieties (ALL) and within individual subpopulations (AUS = aus, IND = indica, TRJ = tropical japonica). (d) Mixed model with
heading date as a covariate.
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Supplementary Figure 49. Summary of GWAS results for Thickness of the Rachis (cm). (a, b) Phenotypic
distributions. (c) Mixed model controlling for subpopulation structure across all varieties (ALL) and within individual
subpopulations (AUS = aus, IND = indica, TRJ = tropical japonica). (d) Mixed model with heading date as a covariate.
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Supplementary Figure 50. Summary of GWAS results for Maximum Thickness of the Rachis (cm). (a, b) Phenotypic
distributions. (c) Mixed model controlling for subpopulation structure across all varieties (ALL) and within individual
subpopulations (AUS = aus, IND = indica, TRJ = tropical japonica). (d) Mixed model with heading date as a covariate.
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Supplementary Figure 51. Summary of GWAS results for Thickness of the Rachis Standard Deviation (cm). (a, b) Phenotypic
distributions. (c) Mixed model controlling for subpopulation structure across all varieties (ALL) and within individual
subpopulations (AUS = aus, IND = indica, TRJ = tropical japonica). (d) Mixed model with heading date as a covariate.
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Supplementary Figure 52. Summary of GWAS results for Thickness of Exsertion (cm). (a, b) Phenotypic
distributions. (c) Mixed model controlling for subpopulation structure across all varieties (ALL) and within individual
subpopulations (AUS = aus, IND = indica, TRJ = tropical japonica). (d) Mixed model with heading date as a covariate.
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Supplementary Figure 53. Summary of GWAS results for Maximum Thickness of Exsertion (cm). (a, b) Phenotypic
distributions. (c) Mixed model controlling for subpopulation structure across all varieties (ALL) and within individual
subpopulations (AUS = aus, IND = indica, TRJ = tropical japonica). (d) Mixed model with heading date as a covariate.
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Supplementary Figure 54. Summary of GWAS results for Minimum Thickness of Exsertion (cm). (a, b) Phenotypic
distributions. (c) Mixed model controlling for subpopulation structure across all varieties (ALL) and within individual
subpopulations (AUS = aus, IND = indica, TRJ = tropical japonica). (d) Mixed model with heading date as a covariate.
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Supplementary Figure 55. Summary of GWAS results for Thickness of Exsertion Standard Deviation (cm). (a, b) Phenotypic
distributions. (c) Mixed model controlling for subpopulation structure across all varieties (ALL) and within individual
subpopulations (AUS = aus, IND = indica, TRJ = tropical japonica). (d) Mixed model with heading date as a covariate.
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Supplementary Figure 56. Summary of GWAS results for Panicle Weight (g). (a, b) Phenotypic distributions. (c)
Mixed model controlling for subpopulation structure across all varieties (ALL) and within the two major varietal groups
Indica (INDICA) and Japonica (JAPONICA). (d) Mixed model with heading date as a covariate.
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Supplementary Figure 57. Summary of GWAS results for Total Grain Weight (g). (a, b) Phenotypic distributions.
(c) Mixed model controlling for subpopulation structure across all varieties (ALL) and within the two major varietal
groups Indica (INDICA) and Japonica (JAPONICA). (d) Mixed model with heading date as a covariate.
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Supplementary Figure 58. Summary of GWAS results for Grain Number. (a, b) Phenotypic distributions. (c) Mixed
model controlling for subpopulation structure across all varieties (ALL) and within the two major varietal groups Indica
(INDICA) and Japonica (JAPONICA). (d) Mixed model with heading date as a covariate.
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Supplementary Figure 59. Summary of GWAS results for 1000 Grain Weight (9). (a, b) Phenotypic distributions. (c)
Mixed model controlling for subpopulation structure across all varieties (ALL) and within the two major varietal groups
Indica (INDICA) and Japonica (JAPONICA). (d) Mixed model with heading date as a covariate.
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Supplementary Figure 60. Summary of GWAS results for Secondary Panicle Branching. (a, b) Phenotypic
distributions. (c) Mixed model controlling for subpopulation structure across all varieties (ALL) and within the two
major varietal groups Indica (INDICA) and Japonica (JAPONICA). (d) Mixed model with heading date as a covariate.
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Supplementary Figure 61. Summary of GWAS results for Panicle Number. (a, b) Phenotypic distributions. (c)
Mixed model controlling for subpopulation structure across all varieties (ALL) and within the two major varietal groups
Indica (INDICA) and Japonica (JAPONICA). (d) Mixed model with heading date as a covariate.
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Supplementary Figure 62. Summary of GWAS results for Booting Date (days after transplanting). (a, b)
Phenotypic distributions. (c) Mixed model controlling for subpopulation structure across all varieties (ALL) and within
the two major varietal groups Indica (INDICA) and Japonica (JAPONICA). (d) Mixed model with heading date as a
covariate.
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Supplementary Figure 63. Summary of GWAS results for Plant Height (cm). (a, b) Phenotypic distributions. (c)
Mixed model controlling for subpopulation structure across all varieties (ALL) and within the two major varietal groups
Indica (INDICA) and Japonica (JAPONICA). (d) Mixed model with heading date as a covariate.
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Supplementary Figure 64. Summary of GWAS results for Total Vegetative Biomass (g). (a, b) Phenotypic
distributions. (c) Mixed model controlling for subpopulation structure across all varieties (ALL) and within the two
major varietal groups Indica (INDICA) and Japonica (JAPONICA). (d) Mixed model with heading date as a covariate.
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Supplementary Figure 65. Summary of GWAS results for Flag Leaf Area (cm?). (a, b) Phenotypic distributions. (c)
Mixed model controlling for subpopulation structure across all varieties (ALL) and within the two major varietal groups
Indica (INDICA) and Japonica (JAPONICA). (d) Mixed model with heading date as a covariate.
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Supplementary Figure 66. Association Network Summarizing GWAS results for Primary Branch length traits.

Primary branch length traits show an enrichment for subpopulation specific associations, when compared to primary
branch number traits. Trait abbreviations can be found in Supplementary Table 2.
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Supplementary Figure 67. Overlapping subpopulation-specific panicle trait peaks. Manhattan plots depicting
significant associations for panicle traits in two subpopulations on the distal end of chromosome 10: maximum primary
branch length (tropical japonica panel), and primary branch number in the lower half of the panicle (aus panel). The x-
axis depicts the physical location of SNPs across chromosome 10, and the y-axis depicts the -log,,(P value). Significant
SNPs (P < 1 x 107°) are depicted as colored dots, labeled to match the group in which they were identified: tropical
japonica (blue) and aus (yellow). The zoom-in plot depicts ~195kb region (grey dotted lines), with gene models in
green. The heatmap depicts linkage disequilbrium (LD), measured as r?, between SNPs calculated using aus varieties.
The most significant SNP for the aus and tropical japonica peaks are labeled in yellow and blue. The candidate gene,
WRKY2, is located ~30kb of the peak SNP for the maximum primary branch length. These two peaks were the only
peaks for panicle traits that are in an LD block and were identified in two separate subpopulations.
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Supplementary Figure 68. PBL covariate impacts GWAS peaks. Bar graph depicts the difference between the
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total number of GWAS peaks, identified in the mixed model incorporating primary branch length (PBL) as a
covariate vs. the mixed model only containing the heading date (HD) covariate.
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Supplementary Figure 69. PBN covariate impacts GWAS peaks. Bar graph depicts the difference between the

total number of GWAS peaks, identified in the mixed model incorporating primary branch number (PBN) as a
covariate vs. the mixed model only containing the heading date (HD) covariate.
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Supplementary Figure 70. RL covariate impacts GWAS peaks. Bar graph depicts the difference between the total
number of GWAS peaks, identified in the mixed model incorporating rachis length (RL) as a covariate vs. the mixed
model only containing the heading date (HD) covariate.
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Supplementary Figure 71. NL covariate impacts GWAS peaks. Bar graph depicts the difference between the total
number of GWAS peaks, identified in the mixed model incorporating internode length (RL) as a covariate vs. the
mixed model only containing the heading date (HD) covariate.



Supplementary Figure 72. Panicle trait covariates and yield associations. Peaks detected using (a) the
heading date (HD) covariate within the GWAS mixed model; (b) HD and primary branch length (PBL)
covariate; (c) HD and primary branch number (PBN) covariate; (d) HD and rachis length (RL) covariate; or
(e) HD and internode length (NL) covariate. Association networks where traits and linkage disequilibrium
(LD) blocks containing significant SNPs (P < 1 x 10®) are treated as nodes, and are connected if an LD
block contains a significant association for the trait of interest. LD blocks are labeled with chromosome
number and coordinates. The color and style of the edges connecting the trait and associations indicate the
subpopulation or subspecies in which the association was detected. When multiple edges are present
between atrait and LD block, a significant association was detected in more than one GWAS. To simplify
networks, acronyms are used. Count traits: primary branch number (PBN), internode number (NN), and
number of branches per internode (BpN). Length traits: panicle length (PL), rachis length (RL), primary
branch length (PBL), and internode length (NL). Width traits: thickness of rachis (TR) and thickness of
exsertion (TE). In addition to overall trait averages, sub-traits are depicted using acronyms with prefixes
and/or suffixes: maximum (x-), minimum (n-), standard deviation (-sd), inferior (-in), and superior (-su).
For example, maximum primary branch length in the inferior half of the panicle (xPBLin). Agronomic
traits: booting (BT), total shoot biomass (totBM), flag leaf area (FLA), panicle weight (PW), grain number

(GN), 1000-grain weight (1000GW), and panicle number (PN).
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Supplementary Figure 73. Coexpression network for SEMIDWARFL1. The gene coexpression network was
constructed on the RiceFREND database (http://ricefrend.dna.affrc.go.jp/) using SD1 as a single gene guide.



Supplementary Figure 74. Coexpression network for ERECT PANICLE 3. The gene coexpression network was
constructed on the RiceFREND database (http://ricefrend.dna.affrc.go.jp/) using EP3 as a single gene guide.



Supplementary Figure 75. Coexpression network for OsSMADS47. The gene coexpression network was
constructed on the RiceFREND database (http://ricefrend.dna.affrc.go.jp/) using OsMADs47 as a single gene guide.



Supplementary Figure 76. Coexpression network for ent-Kaurene synthase (OsKS1). The gene coexpression
network was constructed on the RiceFREND database (http://ricefrend.dna.affrc.go.jp/) using OsKS1 as a single gene
guide.



Supplementary Figure 77. Coexpression network for CYP90D3. The gene coexpression network was constructed
on the RiceFREND database (http://ricefrend.dna.affrc.go.jp/) using CYP90D3 as a single gene guide.



Supplementary Figure 78. Coexpression network for GIBBERELLIN INSENSITIVE DWARF 1. The gene
coexpression network was constructed on the RiceFREND database (http://ricefrend.dna.affrc.go.jp/) using GID1 as
a single gene guide.



Supplementary Figure 79. Coexpression network for gibberellin oxidase OsGA20x-5. The gene coexpression
network was constructed on the RiceFREND database (http://ricefrend.dna.affrc.go.jp/) using OsGA20x-5 as a single
gene guide.



Supplementary Figure 80. Coexpression network for BRASSINAZOLE RESISTANT 1. The gene coexpression
network was constructed on the RiceFREND database (http://ricefrend.dna.affrc.go.jp/) using BZR1 as a single gene
guide.



Supplementary Figure 81. Coexpression network for FRIZZY PANICLE 1. The gene coexpression network was
constructed on the RiceFREND database (http://ricefrend.dna.affrc.go.jp/) using FZP1 as a single gene guide.



Supplementary Figure 82. Coexpression network for rice WRKY2. The gene coexpression network was
constructed on the RiceFREND database (http://ricefrend.dna.affrc.go.jp/) using WRKY2 as a single gene guide.
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Supplementary Figure 83. Chromosome 1 GWAS and QTL results. Screenshots from the UCSC Browser with
tracks depicting: high-density rice array (HDRA) SNPs; SNPs used in the recombinant inbred line (RIL) population;
QTL identified for traits in the RILs; and significant SNPs associated with traits from the GWAS panel. The zoom in
includes gene annotations from MSUV7, as well as a priori candidate genes from Supplementary Table 5.
Candidates <30kb from a GWAS SNP are circled in red. Trait abbreviations correspond to Supplementary Table 2.
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Supplementary Figure 84. Chromosome 2 GWAS and QTL results. Screenshots from the UCSC Browser with
tracks depicting: high-density rice array (HDRA) SNPs; SNPs used in the recombinant inbred line (RIL) population;
QTL identified for traits in the RILs; and significant SNPs associated with traits from the GWAS panel. The zoom in
includes gene annotations from MSUV7, as well as a priori candidate genes from Supplementary Table 5. Candidates
<30kb from a GWAS SNP are circled in red. Trait abbreviations correspond to Supplementary Table 2.
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Supplementary Figure 85. Chromosome 3 GWAS and QTL results. Screenshots from the UCSC Browser with
tracks depicting: high-density rice array (HDRA) SNPs; SNPs used in the recombinant inbred line (RIL) population;
QTL identified for traits in the RILs; and significant SNPs associated with traits from the GWAS panel. The zoom in
includes gene annotations from MSUV7, as well as a priori candidate genes from Supplementary Table 5. Candidates
<30kb from a GWAS SNP are circled in red. Trait abbreviations correspond to Supplementary Table 2.
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Supplementary Figure 86. Chromosome 4 GWAS and QTL results. Screenshots from the UCSC Browser with
tracks depicting: high-density rice array (HDRA) SNPs; SNPs used in the recombinant inbred line (RIL) population;
QTL identified for traits in the RILs; and significant SNPs associated with traits from the GWAS panel. The zoom in
includes gene annotations from MSUV7, as well as a priori candidate genes from Supplementary Table 5. Candidates
<30kb from a GWAS SNP are circled in red. Trait abbreviations correspond to Supplementary Table 2.



Chromosome 5

Position (bp)

HDRA SNPs

SNPs in RILs

QTL from
RILs

SNPs (P<1E-5)

e

Position (bp)
HDRA
SNPs in RILs

QTL from
RILs

SNPs (P<1E-
5)

Subpop-Trait-
Pval

MSUv7 Genes

A priori O
Candidate
Genes

Supplementary Figure 87. Chromosome 5 GWAS and QTL results. Screenshots from the UCSC Browser with tracks depicting: high-density
rice array (HDRA) SNPs; SNPs used in the recombinant inbred line (RIL) population; QTL identified for traits in the RILs; and significant SNPs
associated with traits from the GWAS panel. The zoom in includes gene annotations from MSUV7, as well as a priori candidate genes from
Supplementary Table 5. Candidates <30kb from a GWAS SNP are circled in red. Trait abbreviations correspond to Supplementary Table 2.
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Supplementary Figure 88. Chromosome 6 GWAS and QTL results. Screenshots from the UCSC Browser with
tracks depicting: high-density rice array (HDRA) SNPs; SNPs used in the recombinant inbred line (RIL) population;
QTL identified for traits in the RILs; and significant SNPs associated with traits from the GWAS panel. The zoom in
includes gene annotations from MSUV7, as well as a priori candidate genes from Supplementary Table 5. Candidates
<30kb from a GWAS SNP are circled in red. Trait abbreviations correspond to Supplementary Table 2.
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Supplementary Figure 89. Chromosome 7 GWAS and QTL results. Screenshots from the UCSC Browser with
tracks depicting: high-density rice array (HDRA) SNPs; SNPs used in the recombinant inbred line (RIL) population;
QTL identified for traits in the RILs; and significant SNPs associated with traits from the GWAS panel. The zoom in
includes gene annotations from MSUV7, as well as a priori candidate genes from Supplementary Table 5. Candidates
<30kb from a GWAS SNP are circled in red. Trait abbreviations correspond to Supplementary Table 2.



Chromosome 8

Position (bp)
HDRA SNPs
SNPs in RILs

QTL
from
RILs

SNPs (P<1E-5)

Position (bp)
HDRA SNPs
SNPs in RILs

QTL
from
RILs

SNPs (P<1E-5)
Subpop-Trait-
Pval

MSUv7 Genes

A priori Candidate
Genes

Supplementary Figure 90. Chromosome 8 GWAS and QTL results. Screenshots from the UCSC Browser with
tracks depicting: high-density rice array (HDRA) SNPs; SNPs used in the recombinant inbred line (RIL) population;
QTL identified for traits in the RILs; and significant SNPs associated with traits from the GWAS panel. The zoom in
includes gene annotations from MSUV7, as well as a priori candidate genes from Supplementary Table 5. Candidates
<30kb from a GWAS SNP are circled in red. Trait abbreviations correspond to Supplementary Table 2.
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Supplementary Figure 91. Chromosome 9 GWAS and QTL results. Screenshots from the UCSC Browser with
tracks depicting: high-density rice array (HDRA) SNPs; SNPs used in the recombinant inbred line (RIL) population;
QTL identified for traits in the RILs; and significant SNPs associated with traits from the GWAS panel. The zoom in
includes gene annotations from MSUV7, as well as a priori candidate genes from Supplementary Table 5. Candidates
<30kb from a GWAS SNP are circled in red. Trait abbreviations correspond to Supplementary Table 2.
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Supplementary Figure 92. Chromosome 10 GWAS and QTL results. Screenshots from the UCSC Browser with
tracks depicting: high-density rice array (HDRA) SNPs; SNPs used in the recombinant inbred line (RIL) population;
QTL identified for traits in the RILs; and significant SNPs associated with traits from the GWAS panel. The zoom in
includes gene annotations from MSUV7, as well as a priori candidate genes from Supplementary Table 5. Candidates
<30kb from a GWAS SNP are circled in red. Trait abbreviations correspond to Supplementary Table 2.
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Supplementary Figure 93. Chromosome 11 GWAS and QTL results. Screenshots from the UCSC Browser with
tracks depicting: high-density rice array (HDRA) SNPs; SNPs used in the recombinant inbred line (RIL) population;
QTL identified for traits in the RILs; and significant SNPs associated with traits from the GWAS panel. The zoom in
includes gene annotations from MSUV7, as well as a priori candidate genes from Supplementary Table 5. Candidates
<30kb from a GWAS SNP are circled in red. Trait abbreviations correspond to Supplementary Table 2.



Supplementary Figure 94. Composite Manhattan Plot for xXNL and 1000GW on
Chromosome 4. Composite Manhattan Plot showing position of GWAS-QTL associated with
maximum internode length (xNL) detected in the aus subpopulation (black) and 1000 grain
weight (GW) detected in the Indica varietal group (indica + aus ) (red) across a 2 Mb region
between 30-32 Mb on chromosome 4; five candidate genes (OskKS3= LOC_0s04g52210,
OsKS1= LOC_0s04¢g52230, OsKS2= LOC_0s04g52240, OsMADS31= LOC_0s04g52410, and
NAL1= LOC_0s04952479) are highlighted as colored bars below the Manhattan plot; the
candidate genes fall within the mega-locus where these two GWAS-QTL overlap with 14 NIL-
QTLs (shown in Fig. 7).
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Supplementary Table 3. GWAS results for panicle traits.

Subpopulation | Mixed Mixed Mixed Model | Mixed Model + | Mixed Mixed
model Model+HD | + HD+ NL HD + PBL Model + HD Model +
+ PBN HD +RL
All 709 (358) 496 (256) 283 (196) 376 (251) 445 (198) 477 (258)
aus 148 (52) 117 (44) 111 (60) 52 (42) 89 (56) 82 (60)
indica 48 (38) 54 (39) 57 (45) 57 (48) 95 (76) 51 (46)
tropical 132 (41) 49 (24) 50 (29) 44 (22) 96 (45) 70 (41)
japonica
Total 1037 (489) | 716 (363) 501 (330) 529 (363) 725 (375) 680 (405)

associations

The number of significant peaks is in parentheses, and is defined by binning significant SNPs using a sliding
window of linkage disequilbrium (LD). Covariate abbreviations are as follows: heading date (HD); internode
length (NL); primary branch length (PBL); primary branch number (PBN); rachis length (RL).




Supplementary Table 4. Overlap between panicle trait GWAS results.

Proportion of shared
GWAS results

Mixed Model +
HD +RL

Mixed Model +
HD + NL

Mixed Model +
HD + PBN

Mixed Model +
HD + PBL

Number of SNPs shared
with HD run Total number
of SNPs identified in run

537/682 (78.7%)

422/501 (84.2%)

546/725 (75.3%)

439/529 (83%)

Number of peaks shared
with HD run Total number
of peaks identified in run

292/405 (72.1%)

259/330 (78.5%)

236/375 (62.9%)

285/363 (78.5%)

The number of significant peaks is defined by binning significant SNPs using a sliding window of linkage
disequilbrium (LD). Percentage of overlap between each covariate and the HD covariate is indicated in

parentheses. Covariate abbreviations are as follows: heading date (HD); internode length (NL); primary branch

length (PBL); primary branch number (PBN); rachis length (RL).
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Supplementary Table 6. A priori candidate gene list.

Gene name chr. | MSUv7_LocID MSUv7_coordL | MSUv7_coordR
OsYuc4 1 6857032 6860962
LOC_0s01g12490
OsYUC1; OsYUCCA1L 1 25994669 25996948
LOC_0s01g45760
OsPIN1c 6 6866393 6869521
LOC_0s06g12610
OsGH3-2 7 28400307 28391698
LOC_0s07g47490
ASP1 (aberrant spikelet and panicle 1) 8 3667092 3675813
LOC_0s08g06480
OsJAG (OPB1; OPEN BEAK) 1| LOC_0s01g03840 1625159 1626771
OsRA2 1| LOC_0s01g07480 3552990 3551044
OsPID-like 1| LOC_0s01g07940 3838211 3835129
OsGA3 oxidase-2 (D18) 1| LOC_0s01g08220 4004946 4003659
SSG4 1| LOC_0s01g08420 4133703 4140633
OsGI1 (GIGANTEA) 1| LOC_0s01g08700 4338485 4329152
D2 (dwarf 2, ebisu dwarf) 1| LOC_0Os01g10040 5236623 5244011
GN1 (grain number 1; OsCKX2) 1| LOC_0s01g10110 5275678 5270103
d-h gene (semidwarf) 1| LOC_0s01g10460 5530497 5533609
OsYUC9 1| LOC_Os01g16714 9488825 9493964
OsYUC10 1| LOC_0s01g16750 9512985 9515102
OsGA2 oxidase-2 1| LOC_0s01g22920 12885551 12884474
OsCCD8a (d10-like) 1| LOC_0s01g38580 21669309 21665618
LOG1 (lonely guy-1) 1| LOC_0s01g40630 22959225 22954908
DWT1 (dwarf tiller 1) 1| LOC_0s01g47710 27292681 27288306
OsMAX1 ortholog 1 1| LOC_0s01g50520 29020844 29021337
0OsMAX1 ortholog 2 1| LOC_0Os01g50580 29039999 29041364
OsBRI1 (0. sativa BRASSINOSTEROID 1| LOC_0s01g52050 29931487 29927543
INSENSITIVE 1)
OsYUC3 1| LOC_0s01g53200 30561145 30564493
OsCCD8b (d10) 1| LOC_0s01g54270 31228566 31220321
0OsGA2 oxidase-3 1| LOC_0Os01g55240 31795105 31797643
LAX1 1| LOC _0s01g61480 35558148 35559225
gSH1 1| LOC_0s01g62920 36449951 36445019
0OsGA20 oxidase-2 (SD1) 1| LOC_0s01g66100 38382382 38385504
PLA2 (plastochron2) 1| LOC_0Os01g68000 39523638 39527227
EP3 (erect panicle 3) 2 | LOC_0s02g15950 9042076 9046141
LARGER PANICLE 1 (LP1) 2 | LOC_0s02g15950 9042076 9046141
OsYUC12 2 | LOC_0s02g17230 9877605 9879276
OsCPS1 (ent-copalyl diphosphate synthase 1) 2 | LOC_0s02g17780 10283727 10273718
FOS1 (FON2 SPARE1) 2 | LOC_0s02g21890 13014468 13015693
RCN2 (rice TFL1/CENTRORADIALIS (CEN)-like- 2 | LOC_0s02g32950 19568968 19567632




Gene name

chr.

MSUv7_LoclID

MSUv7_coordL

MSUv7_coordR

2) **not to be confused with
Reducedculmnumber

GID2 2 | LOC_0Os02g36974 22333281 22337713
OsMADS57 2 | LOC_0s02g49840 30456666 30462759
BRITTLE CULM3 (BC3) 2 | LOC_0s02g50550 30871171 30861491
OsPIN1; REH1 2 | LOC_0s02g50960 31162062 31158903
COP1 2 | LOC_0s02g53140 32533583 32528037
SMG1 (small grain 1) 2 | LOC_0s02g54600 33443948 33442069
OsFD3 2 | LOC_0Os02g58670 35854731 35853347
EHDA4 (early heading date 4) 3| LOC_0s03g02160 717447 720837
OsMADS50 3 | LOC_0s03g03100 1300384 1298070
TAD; TE 3 | LOC_0Os03g03150 1327397 1331210
NAL7; OsYUCS8 3 | LOC_0Os03g06654 3355041 3360485
D14 3 | LOC_0s03g10620 5422148 5426577
DL (drooping leaf) 3| LOC_0s03g11600 6041245 6048687
LEAFY HULL STERILE 1 (LHS1) 3| LOC_Os03gl1614 6061369 6052750
D4 (dwarf4) 3| LOC_0s03g12660 6737549 6744506
SSD1 (sword shape dwarf1) 3| LOC_0s03g19080 10684315 10688955
BRITTLE CULM1 (BC1) 3 | LOC_0Os03g30250 17260196 17262960
FC1 (FINE CULM1), also known as OsTB1 (O. 3 | LOC_0Os03g49880 28428504 28430462
sativa TEOSINTEBRANCHED1)

SLR1 (SLENDER RICE 1) 3 | LOC_0Os03g49990 28512625 28515179
OASB2 3 | LOC_0s03g50880 29071552 29067747
OSH1 (~7 OSH genes with overlapping 3 | LOC_0s03g51690 29606861 29596277
functions)

OsMADS14 3 | LOC_0Os03g54160 31041569 31031146
PAP2 (panicle phytomer-2) (OsMADS34) 3 | LOC_0Os03g54170 31055019 31048351
GASR1 (GA-stimulated transcript-related gene 3| LOC_0s03g55290 31465625 31464840
1)

HD6 3 | LOC_0s03g55389 31514460 31508811
DST (DROUGHT AND SALT TOLERANCE) 3 | LOC_0s03g57240 32647051 32645456
HD16 (early flowering1, EF1) 3 | LOC_0Os03g57940 32999502 33006898
OsIDS1 (O. sativa INDETERMINATE SPIKELET 1) 3| LOC_0s03g60430 34358193 34362334
OsGA20 oxidase-1 3 | LOC_0s03g63970 36150664 36152517
OsYucC7 4| LOC_0s04g03980 1816073 1813950
OsRA1l 4| LOC_0Os04g08600 4678833 4674744
OsTS2 (rice ortholog tasselseed-2) 4 | LOC_0s04g10000 5381565 5380095
An-1 (awn-1) 4 | LOC_0s04g28280 16734806 16732393
LAX PANICLE2 (LAX2) 41 LOC_0s04g32510 19564239 19566320
TDD1 (tryptophan deficient dwarf); OASB1 4 | LOC_0s04g38950 23142821 23139158
GASR2 (GA-stimulated transcript-related gene 4 | LOC_0Os04g39110 23243202 23242283
2)

DWARF11 (D11, shinkane-aikoku) 4|1 LOC_0s04g39430 23471594 23467128
0OsGA2 oxidase-6 41 LOC_0s04g44150 26134356 26130707




Gene name chr. | MSUv7_LocID MSUv7_coordL | MSUv7_coordR
TOB1 (Tongari-Boushi 1) 4|1 LOC_0Os04g45330 26800253 26797650
HTD1 (high-tillering dwarf 1); (also known as 4 | LOC_0s04g46470 27567824 27570926
OsCCD7,D17)

OsFD4 4 | LOC_0s04g47270 28070371 28067096
APO2 (aberrant panicle organization-2; also 4 | LOC_0s04g51000 30185852 30182589
known as RFL)

AP2-domain containing protein 4 | LOC_0Os04g52090 30939177 30940275
OsKS1 41 LOC_0s04g52230 31026617 31031248
OsMADS31 4 | LOC_0s04g52410 31143083 31144886
SPIKE (NAL1) 4|1 LOC_0s04g52479 31203525 31214741
OsLG1 (SPR3 locus) 4|1 LOC_0s04g56170 33488512 33492876
SHA1 (shattering 1) 4 | LOC_0s04g57530 34233373 34231186
OsRR6 4 | LOC_0s04g57720 34375978 34377357
OsGA2 oxidase-1 5| LOC_0Os05g06670 3459616 3465991
OsGA3 oxidase-1 5| LOC_Os05g08540 4662589 4660662
D2 homolog (dwarf 2, ebisu dwarf) 5| LOC_0Os05g11130 6267906 6273074
DWARF1 (dwarf 1, RGA) 5| LOC_0s05g26890 15613483 15609844
GID1L2 (gibberellininsensitive dwarf 1; GID1) 5| LOC_0s05g33730 19868419 19871283
OsGA20 oxidase-4 5| LOC_0Os05g34854 20692274 20685346
OsLAC 5| LOC_0s05g38420 22533536 22536101
ELONGATED UPPERMOST INTERNODE 1 (EUI1) 5| LOC_0Os05g40384 23728502 23738405
0OsGA2 oxidase-4 5| LOC_0Os05g43880 25516204 25515053
OsYUC2 5| LOC_0Os05g45240 26263760 26261275
OsKAO1 (dwarf 3) 6 | LOC_Os06g02019 580665 586450
DLT (D62, OsGRAS62) 6 | LOC_Os06g03710 1468600 1465499
StarchSynthase LOC_0s06g04200 1766194 1770656
D3 (dwarf 3, dwarf bunketsuwaito tillering) 6 | LOC_0Os06g06050 2780715 2785271
RFT1 (RICE FLOWERING LOCUST 1, RFT1/FT- 6 | LOC_0Os06g06300 2926823 2928474
L3)

HD3a (Heading date 3a) 6 | LOC_0Os06g06320 2940004 2942452
Hd1 (heading date 1) 6 | LOC_Os06g16370 9336359 9338643
OsKO2 (D35) 6 | LOC_Os06g37300 22028146 22020840
MOC1 (SPA1=allele) 6 | LOC_Os06g40780 24311420 24316382
APO1 (aberrant panicle organization-1) (also 6 | LOC_0Os06g45460 27481387 27480082
known as UFO)

DENSE AND ERECT PANICLE 3 (DEP3) 6 | LOC_Os06g46350 28110979 28109236
OslLIC1 6 | LOC_0Os06g49080 29738880 29742503
SPW1 (SUPERWOMANZ1); also known as 6 | LOC_Os06g49840 30177996 30173485
OsMADS16

FON1 (floral organ number 1) 6 | LOC_0Os06g50340 30474473 30470045
OsFD6 6 | LOC_0Os06g50480 30564131 30567036
OsFD2 6 | LOC_Os06g50600 30624219 30620816
OsFD5 6 | LOC_0Os06g50830 30758412 30754644
OsGA2 oxidase-5 7 | LOC_0Os07g01340 213778 219544




Gene name chr. | MSUv7_LocID MSUv7_coordL | MSUv7_coordR
OsMADS15 7 | LOC_0Os07g01820 477655 471174
G1 (long sterile lemma) 7 | LOC_0s07g04670 2068174 2067344
PROG1 (prostrate growth 1) 7 | LOC_0s07g05900 2839979 2839476
0OsGA20 oxidase-3 7 | LOC_0Os07g07420 3702287 3705030
SNB (SUPERNUMERARY BRACT) 7 | LOC_0Os07g13170 7545486 7550141
GHD7 (grain number, plant height, and 7 | LOC_0Os07g15770 9155185 9152402
heading date 7)

OsYUC6 7 | LOC_0s07g25540 14620501 14618203
Oshox1 (rice vrs1) 7 | LOC_0s07g39280 23515632 23511899
OsMADS18 7 | LOC_Os07g41370 24788476 24793884
DENSE AND ERECT PANICLE 2 (DEP2) 7 | LOC_0Os07g42410 25381698 25389547
SRA (sister of RA3) 7 | LOC_0Os07g43160 25867212 25871233
FZP (frizzy panicle) 7 | LOC_Os07g47330 28301089 28299591
Ehd3 8 | LOC_0s08g01420 276978 272854
GHD8 8 | LOC_0s08g07740 4335434 4333717
OsBAK1 8 | LOC_0s08g07760 4344171 4350502
SPL14 (SQUAMOSA PROMOTER BINDING 8 | LOC_0s08g39890 25278696 25274449
PROTEIN-LIKE1, also known as WFP (wealthy

farmer's panicle) and IPA1 (ideal plant

architecture 1)

SPL16 (QTL GW8) 8 | LOC_0s08g41940 26501167 26506218
OsTRX1 9 | LOC_0s09g04890 2615934 2601650
EMF2b (embryonic flower 2b) 9| LOC_0s09g13630 7938161 7925560
OsCPS3 ((ent-copalyl diphosphate synthase 3) 9 | LOC_0s09g15050 9096555 9101314
DEP1 (DENSE AND ERECT PANICLE 1); also 9| LOC_0s09g26999 16411151 16415862
identified as EP

OsFD1 9 | LOC_0s09g36910 21291988 21293452
PLA1 (plastochronl) 10 | LOC_0s10g26340 13660543 13658790
Ehd2; OsID1; RID1; Ghd10 10 | LOC_0s10g28330 14742745 14739569
Ehdl 10 | LOC_0s10g32600 17077979 17076098
TAW1 (TAWAWA 1) 10 | LOC_0s10g33780 17889724 17888297
D53 11| LOC_0s11g01330 194176 199479
OsPIN1b 11| LOC_0s11g04190 1705477 1702178
RCN1 (rice TFL1/CENTRORADIALIS (CEN)-like- 11| LOC_0s11g05470 2454103 2452525
1) **not to be confused with

Reducedculmnumber

OsYUC14 11| LOC_0Os11g10170 5514584 5516300
SP1 (short panicle-1) 11 | LOC_0Os11g12740 7198552 7193230
FON2 (floral organ number 2) (FON4 = allele) 11 | LOC_0s11g38270 22664995 22663457
OsYUC11 12 | LOC_0s12g08780 4517346 4515673
OsDEC1 12 | LOC_0s12g27994 16504887 16500199
OsYUC5 12 | LOC_0s12g32750 19779505 19786587
OsPID (BIF2) 12 | LOC_0s12g42020 26055221 26057002
OsMADS3 - MADS-box family gene with MIKCc 1| LOC_0s01g10504 5559548 5568844




Gene name

chr.

MSUv7_LoclID

MSUv7_coordL

MSUv7_coordR

type-box, expressed

OsMADS91 - MADS-box family gene with M- 1| LOC_0s01g11510 6191931 6193745
beta type-box, expressed

OsMADS88 - MADS-box family gene with M- 1| LOC_0s01g18420 10352429 10353151
gamma type-box, expressed

OsMADS89 - MADS-box family gene with M- 1| LOC_0s01g18440 10366411 10367331
gamma type-box, expressed

OsMADS92 - MADS-box family gene with M- 1| LOC_0s01g23750 13360117 13361337
beta type-box, expressed

OsMADS93 - MADS-box family gene with M- 1| LOC_0s01g23760 13363707 13364930
beta type-box, expressed

OsMADS94 - MADS-box family gene with M- 1| LOC_0s01g23770 13366416 13367710
beta type-box, expressed

OsMADS95 - MADS-box family gene with M- 1| LOC_0s01g23780 13373620 13374665
beta type-box, expressed

OsMADS32 - MADS-box family gene with 1| LOC_0s01g52680 30278492 30280577
MIKCc type-box, expressed

OsMADS2 - MADS-box family gene with MIKCc 1| LOC_0s01g66030 38320785 38324074
type-box, expressed

OsMADS21 - MADS-box family gene with 1| LOC_0s01g66290 38500880 38505127
MIKCc type-box, expressed

OsMADS96 - MADS-box family gene with M- 1| LOC_0s01g67890 39459599 39461050
beta type-box, expressed

OsMADS97 - MADS-box family gene with M- 1| LOC_0s01g68420 39762896 39763714
beta type-box, expressed

OsMADS98 - MADS-box family gene with M- 1| LOC_0Os01g68560 39826794 39828732
beta type-box, expressed

OsMADS65 - MADS-box family gene with 1| LOC_0s01g69850 40344329 40364584
MIKC* type-box, expressed

OsMADS79 - MADS-box family gene with M- 1| LOC_0s01g74440 43112781 43113407
alpha type-box, expressed

OsMADS60 - MADS-box family gene with 2 | LOC_0s02g01360 205424 207508
MIKCc type-box, expressed

OsMADS80 - MADS-box family gene with M- 2 | LOC_0s02g06860 3459445 3460305
alpha type-box, expressed

OsMADS29 - MADS-box family gene with 2 | LOC_0s02g07430 3833129 3837135
MIKCc type-box, expressed

OsMADS27 - MADS-box family gene with 2 | LOC_0s02g36924 22294657 22301808
MIKCc type-box, expressed

OsMADS6 - MADS-box family gene with MIKCc 2 | LOC_0s02g45770 27875979 27884079
type-box, expressed

OsMADS57 - MADS-box family gene with 2 | LOC_0s02g49840 30456666 30462759
MIKCc type-box, expressed

OsMADS22 - MADS-box family gene with 2 | LOC_0s02g52340 32038902 32045130
MIKCc type-box, expressed

OsMADS50 - MADS-box family gene with 3 | LOC_0s03g03100 1298070 1300384

MIKCc type-box, expressed




Gene name chr. | MSUv7_LocID MSUv7_coordL | MSUv7_coordR
OsMADS47 - MADS-box family gene with 3 | LOC_0s03g08754 4519405 4525778
MIKCc type-box, expressed

OsMADS72 - MADS-box family gene with M- 3| LOC_0s03g14850 8096539 8098764
alpha type-box, expressed

OsMADS86 - MADS-box family gene with M- 3| LOC_0s03g37670 20891504 20895054
gamma type-box, expressed

OsMADS87 - MADS-box family gene with M- 3| LOC_0s03g38610 21428521 21429270
gamma type-box, expressed

OsMADS14 - MADS-box family gene with 3| LOC_0s03g54160 31031146 31041569
MIKCc type-box, expressed

OsMADS34 - MADS-box family gene with 3| LOC_0s03g54170 31048351 31055019
MIKCc type-box, expressed

OsMADS25 - MADS-box family gene with 4 | LOC_0s04g23910 13672710 13675884
MIKCc type-box, expressed

OsMADS81 - MADS-box family gene with M- 4 | LOC_0s04g24790 14239637 14240295
gamma type-box, expressed

OsMADS82 - MADS-box family gene with M- 4 | LOC_0s04g24800 14243635 14244264
gamma type-box, expressed

OsMADS83 - MADS-box family gene with M- 4 | LOC_0s04g24810 14259164 14259793
gamma type-box

OsMADS84 - MADS-box family gene with M- 4 | LOC_0s04g25870 15035746 15036375
gamma type-box, expressed

OsMADSS85 - MADS-box family gene with M- 4 | LOC_0s04g25920 15078802 15079431
gamma type-box, expressed

OsMADS99 - MADS-box family gene with M- 4| LOC_0s04g25930 15082804 15083433
gamma type-box

OsMADS64 - MADS-box family gene with M- 4 | LOC_0Os04g31804 19042703 19058654
alpha type-box, expressed

OsMADS61 - MADS-box family gene with 4 | LOC_0s04g38770 23040160 23041485
MIKCc type-box, expressed

OsMADS17 - MADS-box family gene with 4| LOC_0s04g49150 29308245 29314112
MIKCc type-box, expressed

OsMADS31 - MADS-box family gene with 4|1 LOC_0s04g52410 31143083 31144886
MIKCc type-box, expressed

OsMADS66 - MADS-box family gene with 5| LOC_0s05g11380 6426374 6434650
MIKCc type-box, expressed

OsMADS58 - MADS-box family gene with 5| LOC_0Os05g11414 6447183 6458100
MIKCc type-box, expressed

OsMADS70 - MADS-box family gene with M- 5| LOC_0s05g23780 13656346 13657002
alpha type-box, expressed

OsMADS4 - MADS-box family gene with MIKCc 5| LOC_0s05g34940 20759446 20762662
type-box, expressed

OsMADSS - MADS-box family gene with MIKCc 6 | LOC_0Os06g06750 3162801 3169415
type-box, expressed

OsMADS55 - MADS-box family gene with 6 | LOC_Os06g11330 5953593 5963184
MIKCc type-box, expressed

OsMADS63 - MADS-box family gene with 6 | LOC_Os06g11970 6372353 6376374




Gene name chr. | MSUv7_LocID MSUv7_coordL | MSUv7_coordR
MIKC* type-box, expressed

OsMADS71 - MADS-box family gene with M- 6 | LOC_0s06g22760 13244910 13245626
alpha type-box, expressed

OsMADS59 - MADS-box family gene with 6 | LOC_0s06g23950 13996414 13997319
MIKCc type-box

OsMADS75 - MADS-box family gene with M- 6 | LOC_0Os06g30810 17869243 17869875
alpha type-box, expressed

OsMADS76 - MADS-box family gene with M- 6 | LOC_0Os06g30830 17887762 17891217
alpha type-box, expressed

OsMADS30 - MADS-box family gene with 6 | LOC_0Os06g45650 27637555 27641578
MIKCc type-box, expressed

OsMADS16 - MADS-box family gene with 6 | LOC_0Os06g49840 30173485 30178066
MIKCc type-box, expressed

OsMADS15 - MADS-box family gene with 7 | LOC_0s07g01820 471174 477655
MIKCc type-box, expressed

OsMADS90 - MADS-box family gene with M- 7 | LOC_0s07g04170 1781625 1785426
beta type-box, expressed

OsMADS18 - MADS-box family gene with 7 | LOC_0s07g41370 24788476 24793884
MIKCc type-box, expressed

OsMADS26 - MADS-box family gene with 8 | LOC_0s08g02070 679358 681739
MIKCc type-box, expressed

OsMADS23 - MADS-box family gene with 8 | LOC_0Os08g33488 20897215 20906881
MIKCc type-box, expressed

OsMADS62 - MADS-box family gene with 8 | LOC_0Os08g38590 24391630 24393867
MIKC* type-box, expressed

OsMADS7 - MADS-box family gene with MIKCc 8 | LOC_0s08g41950 26507180 26512261
type-box, expressed

OsMADS37 - MADS-box family gene with 8 | LOC_0s08g41960 26518976 26529016
MIKC* type-box, expressed

OsMADS77 - MADS-box family gene with M- 9 | LOC_0s09g02780 1272405 1272941
alpha type-box, expressed

OsMADS78 - MADS-box family gene with M- 9 | LOC_0s09g02830 1325181 1325807
alpha type-box, expressed

OsMADSS8 - MADS-box family gene with MIKCc 9 | LOC_0s09g32948 19653389 19659766
type-box, expressed

OsMADS56 - MADS-box family gene with 10 | LOC_0s10g39130 20862952 20873797
MIKCc type-box, expressed

OsMADS68 - MADS-box family gene with 11 | LOC_0s11g43740 26414394 26418442
MIKC* type-box, expressed

OsMADS33 - MADS-box family gene with 12 | LOC_0s12g10520 5569433 5573026
MIKCc type-box, expressed

OsMADS13 - MADS-box family gene with 12 | LOC_0s12g10540 5584593 5590285
MIKCc type-box, expressed

OsMADS73 - MADS-box family gene with M- 12 | LOC_0s12g21850 12303478 12304062
alpha type-box, expressed

OsMADS74 - MADS-box family gene with M- 12 | LOC_0s12g21880 12319519 12320281

alpha type-box, expressed




Gene name chr. | MSUv7_LocID MSUv7_coordL | MSUv7_coordR
OsMADS20 - MADS-box family gene with 12 | LOC_0s12g31748 19106070 19115282
MIKCc type-box, expressed

WRKY1 1| LOC_0Os01g14440 8084372 8087044
WRKY9 1| LOC_0Os01g18584 10470540 10478800
WRKY10 1| LOC_0s01g09100 4572448 4573409
WRKY11 1| LOC_0Os01g43650 25009453 25012236
WRKY12 1| LOC_0s01g43550 24945282 24947296
WRKY13 1| LOC_0s01g54600 31409004 31410978
WRKY14 1| LOC_0s01g53040 30480134 30482161
WRKY15 1| LOC_0Os01g46800 26687377 26688416
WRKY16 1| LOC_0s01g47560 27196417 27200990
WRKY17 1| LOC_0s01g74140 42946753 42948750
WRKY18 1| LOC_0Os01g60520 34996792 35003226
WRKY20 1| LOC_0s01g60540 35008866 35011098
WRKY21 1| LOC_0s01g60640 35062734 35064940
WRKY22 1| LOC_0s01g60490 34981468 34985447
WRKY23 1| LOC_0s01g53260 30604295 30608077
WRKY24 1| LOC_0s01g61080 35347978 35350645
WRKY26 1| LOC_0s01g51690 29720923 29723065
WRKY27 1| LOC_0Os01g40430 22824809 22827116
WRKY77 1| LOC_0s01g40260 22731943 22733240
WRKY79 1| LOC_0s01g08710 4340849 4356468
WRKY86 1| LOC_0Os01g60600 35032511 35035321
WRKY97 1| LOC_0s01g09080 4566304 4568617
WRKY32 2 | LOC_0s02g53100 32489017 32495070
WRKY34 2 | LOC_0s02g43560 26280253 26283914
WRKY39 2 | LOC_0Os02g16540 9446492 9448847
WRKY42 2 | LOC_0s02g26430 15521497 15522724
WRKY66 2 | LOC_0s02g47060 28726783 28730933
WRKY71 2 | LOC_0s02g08440 4542762 4544983
WRKY3 3| LOC_0s03g55080 31323190 31326926
WRKY4 3 | LOC_Os03g55164 31391390 31399050
WRKY6 3 | LOC_0Os03g58420 33286651 33288563
WRKY44 3| LOC_0Os03g21710 12394669 12396898
WRKY55a 3 | LOC_0s03g20550 11650824 11652144
WRKY55b 3 | LOC_0Os03g20550 11650824 11652144
WRKY60 3 | LOC_0Os03g45450 25651039 25652125
WRKY87 3 | LOC_0s03g53050 30422191 30425543
WRKY88 3 | LOC_0s03g63810 36039164 36043822
WRKY35 4| LOC_0s04g39570 23579837 23587188
WRKY36 4 | LOC_0s04g46060 27284275 27290983
WRKY37 4 | LOC_0s04g50920 30132491 30136547
WRKY68 4 | LOC_0s04g51560 30545175 30546577




Gene name chr. | MSUv7_LocID MSUv7_coordL | MSUv7_coordR
WRKY5 5| LOC_0Os05g04640 2179520 2184940
WRKY7 5| LOC_0Os05g46020 26682472 26684208
WRKY8 5| LOC_0Os05g50610 29009136 29013172
WRKY19 5| LOC_0Os05g49620 28471802 28473061
WRKY43 5| LOC_0s05g49210 28238562 28241041
WRKY45 5| LOC_0Os05g25770 14991579 14993800
WRKY48 5| LOC_0Os05g40060 23529423 23530499
WRKY49 5| LOC_0Os05g49100 28154693 28157989
WRKY53 5| LOC_0Os05g27730 16150266 16152747
WRKY54 5| LOC_0Os05g40080 23550611 23551716
WRKY58 5| LOC_0Os05g45230 26256951 26257809
WRKY67 5| LOC_0s05g09020 4998210 4999629
WRKY70 5| LOC_0s05g39720 23310474 23313449
WRKY89a 5| LOC_0Os05g03900 1743366 1745281
WRKY89b 5| LOC_0Os05g03900 1743366 1745281
WRKY90 5| LOC_0s05g14370 8086892 8088575
WRKY91 5| LOC_0Os05g40070 23536113 23539013
WRKY92 5| LOC_0Os05g50700 29064582 29065815
WRKY28 6 | LOC_Os06g44010 26509919 26511699
WRKY31 6 | LOC_Os06g30860 17915923 17917083
WRKY73 6 | LOC_0Os06g05380 2429149 2433254
WRKY93 6 | LOC_Os06g06360 2958991 2963006
WRKY29 7 | LOC_0s07g02060 630562 634316
WRKY47 7 | LOC_0Os07g48260 28828793 28832398
WRKY78 7 | LOC_0Os07g39480 23654076 23659625
WRKY94 7 | LOC_0Os07g17230 10155452 10159775
WRKY95 7 | LOC_0Os07g27670 16147913 16149483
WRKY96 7 | LOC_0Os07g40570 24311898 24315383
WRKY25 8 | LOC_0s08g13840 8258454 8259597
WRKY30 8 | LOC_0s08g38990 24645860 24649860
WRKY69 8 | LOC_0s08g29660 18220041 18222408
WRKY82 8 | LOC_0s08g17400 10633195 10639603
WRKY62 9 | LOC_0s09g25070 14992803 14994888
WRKY74 9| LOC_0s09g16510 10128825 10131136
WRKY76 9| LOC_0s09g25060 14975932 14977713
WRKY80 9 | LOC_0s09g30400 18496949 18501264
WRKY98 9 | LOC_0s09g09630 5187963 5190200
WRKY?2 10 | LOC_0s10g42850 23107503 23108646
WRKY40 11| LOC_0s11g02530 787542 789030
WRKY41 11| LOC_0s11g45920 27779324 27785982
WRKY46a 11 | LOC_0s11g02480 759587 763334
WRKY50 11| LOC_0s11g02540 793116 795608
WRKY52 11| LOC_0Os11g02470 749998 751210




Gene name chr. | MSUv7_LocID MSUv7_coordL | MSUv7_coordR
WRKY59 11| LOC_0Os11g45750 27683640 27695070
WRKY61 11| LOC_0Os11g45850 27740142 27741375
WRKY72 11| LOC_0s11g29870 17352085 17355820
WRKY100 11| LOC_0s11g02520 782358 783511
WRKY46b 12 | LOC_0s12g02420 802489 806097
WRKY56 12 | LOC_0Os12g02440 817003 823003
WRKY57 12 | LOC_0s12g01180 100799 104008
WRKY64 12 | LOC_0s12g02450 824302 825793
WRKY65 12 | LOC_0s12g02470 836516 838755
WRKY81 12 | LOC_0s12g02400 789403 790687
WRKY83 12 | LOC_0s12g40570 25100479 25104175
WRKY85 12 | LOC_0s12g32250 19473728 19478606




Supplementary Note

The three most significant peaks in the study co-localized with candidate genes
within the gibberellin signaling cascade and were identified when mapping for agronomic
traits: GID1 (GIBBERELLIN INSENSITIVE DWARF1), a soluble gibberellin receptor!
associated with booting; SD1 (SEMIDWARF 1), a OsGA20-oxidase gibberellin
biosynthesis enzyme associated with plant height 2; and OsGA20x-5, a gibberellin
degradation enzyme® associated with total shoot biomass (Supplementary Figs. 62-64).

We detected five transcription factors associated with panicle phenotypes. Two of
these genes, ERECT PANICLE 3 (EP3, also known as LARGER PANICLE) and
BRASSINAZOLE RESISTANT 1 (BZR1), were detected when mapping for panicle traits
across all varieties in the panel and are transcriptional regulators of the cytokinin and
brassinosteroid signaling pathways, respectively*-6. EP3 shared a coexpression network
with DENSE AND ERECT PANICLE 1 (Supplementary Fig. 74), a G-protein with alleles
that have been linked to internode length phenotypes’. BZR1 shared a coexpression
network with FLORAL ORGAN NUMBER 18, a member of the CLAVATA signaling
cascade known to be involved in floral meristem differentiation, and SHORT PANICLE
1, a putative nitrogen transporter of unknown function that ubiquitously affects panicle
phenotypes when knocked out® (Supplementary Fig. 80).

The FRIZZY PANICLE (FZP) gene, a well characterized transcriptional regulator
of primary branch meristem determinancy'®, was detected when mapping across all
varieties for the agronomic phenotype secondary branch number (Supplementary Fig.
60). Within tropical japonica, we detected a subpopulation specific peak for several

primary branch length traits on chromosome 10 (Supplementary Figs. 21-23, 67),



encompassing the transcription factor WRKY211, The WRKY gene family regulates a
range of biological processes in plants, including disease resistance, drought tolerance,
and development 1112 and one other member in rice has been linked with panicle
exsertion and seed formation!3. Interestingly, WRKY2 shares a gene coexpression
network with multiple genes linked to heading date, flowering, and panicle phenotypes
(Supplementary Fig. 82), which is consistent with the quantitative trait locus (QTL) we
detect for heading date surrounding WRKY2 in the recombinant inbred line (RIL)
population (Supplementary Fig. 92).

Within the aus subpopulation we identified two genes with overlapping
associations for different types of traits. The first, CYP90D3, was associated with
maximum internode length and maximum primary branch length in the upper half of the
panicle (Supplementary Fig. 10, 22). CYP90D3 is a homolog of D2 (DWARF EBISU),
which encodes a cytochrome P450 brassinosteroid biosynthesis enzyme that has been
linked with subtle changes in plant architecture and panicle phenotypes4. A recent study
demonstrated that CYP90D2 and CYP90D3 catalyze many of the same reactions in
vitro®®, suggesting that CYP90D3 may pleiotropically affect multiple panicle phenotypes
similar to its homolog. Interestingly, CYP90D3 shares a coexpression network with
OsMADS57 (Supplementary Fig. 77), a rice MADS-box gene that regulates DWARF 14
(D14) by forming a complex with rice TEOSINTE BRANCHED 1 (OsTBL1); this pathway
has been shown to impact vegetative tillering, leading to changes in the number and size
of paniclest®. Finally, maximum internode length was associated with a second hormone
gene in aus, rice ent-kaurene synthase (OskKS1) (Figure 7). OsKS1 catalyzes an early step

in gibberellin biosynthesis and is tandemly linked with two of its homologs on



chromosome 4 (OsKS2, OsKS3)3, and is discussed in detail within the main body of the

paper.
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