Genetic architecture of root growth angle, seminal root numbers and early vigor in the synthetic hexaploid wheat diversity panel
Supplementary Table 1. Shapiro-Wilk test of normality for root angle (RA), root number (RN), leaf angle (LA), It tests the null hypothesis based on p value = 0.32 that the dependant variable is distributed normally 

	Trait
	W
	P-value

	RA
	0.013
	< 2.2e-16

	RN
	0.82
	< 2.2e-16

	LA
	0.98
	< 2.233e-13



Supplementary Table 2. Summary of variance analyses for all RSA-related traits. LA : Leaf angle;  RA: root angle; RN: root number. 
Signif. codes:  ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05

(A) ANOVA for LA

	
	Df
	Sum Sq
	Mean Sq
	F value
	Pr(>F)

	Bench
	1
	35.60977
	35.609767
	5.650639
	0.017739

	Column
	1
	12.88229
	12.882293
	2.044192
	0.153272

	Row
	1
	1750.653
	1750.65316
	277.7976
	3.80E-52

	Position
	1
	3.606683
	3.60668321
	0.572317
	0.449616

	Genotypes
	215
	1322.613
	6.15168848
	0.976164
	0.578279

	BenchX Genotypes
	215
	1231.935
	5.72993235
	0.909239
	0.79631

	Position X Genotypes
	215
	1302.512
	6.05819376
	0.961328
	0.63089

	Residuals
	646
	4071.028
	6.30190114
	NA
	NA







(B) ANOVA for RA
	Column1
	Df
	Sum Sq
	Mean Sq
	F value
	Pr(>F)

	Bench
	1
	1555288
	1555287.88
	0.404731
	0.524882

	Column
	1
	827366.7
	827366.718
	0.215305
	0.642797

	Row
	1
	556495.6
	556495.634
	0.144816
	0.703664

	Position
	1
	8395978
	8395977.97
	2.184875
	0.13986

	Genotypes
	215
	6.59E+08
	3065826.03
	0.797816
	0.975561

	Benchx Genotypes
	215
	3.29E+08
	1531444.26
	0.398526
	1

	Position X Genotypes
	215
	5.09E+08
	2368965.76
	0.616473
	0.999983

	Residuals
	646
	2.48E+09
	3842773.48
	NA
	NA




(C ) ANOVA for RN
	Column1
	Df
	Sum Sq
	Mean Sq
	F value
	Pr(>F)

	Bench
	1
	0.680556
	0.68055556
	0.528446
	0.467524

	Column
	1
	6.29819
	6.29819024
	4.890498
	0.027354

	Row
	1
	10.00417
	10.0041667
	7.768161
	0.005474

	Position
	1
	6.564932
	6.56493156
	5.09762
	0.024292

	Genotypes
	215
	251.04
	1.16762814
	0.906655
	0.803347

	Bench x Genotypes
	215
	267.8588
	1.24585475
	0.967397
	0.609522

	Position  Genotypes
	215
	278.9335
	1.29736526
	1.007394
	0.466231

	Residuals
	646
	831.9462
	1.2878424
	NA
	NA



Supplementary Table 3: Correlation analysis among phenotypic traits
	Traits
	RA
	RN
	LA

	RA
	1
	0.182454
	-0.10641

	RN
	0.182454
	1
	-0.09912

	LA
	-0.10641
	-0.09912
	1


RA: root angle; RN: root number: LA: leaf area; 
[bookmark: _GoBack]Supplementary Table 4: SNP distribution among all the chromosomes associated with RA, RN and LA
	Trait
	SNP
	Chr
	pos (Mb)
	P.value
	maf
	nobs
	Rsquare.of.Model.without.SNP
	Rsquare.of.Model.with.SNP
	FDR_Adjusted_P-values
	effect

	RN
	Chr1B-548183547
	1B
	548.18
	4.66E-05
	0.305233
	172
	0.067539183
	0.164587955
	1
	-0.06789

	RA
	Chr1D-436299235
	1D
	436.299235
	3.74E-05
	0.165698
	172
	0.05114048
	0.15253266
	0.996959338
	2.649836

	LA
	Chr2A-33245728
	2A
	33.245728
	9.62E-05
	0.244186
	172
	0.028259189
	0.120659169
	1
	-0.5912

	RA
	Chr2A-726250210
	2A
	726.25021
	4.53E-05
	0.360465
	172
	0.05114048
	0.150236481
	0.996959338
	-1.86586

	RA
	Chr2A-248885838
	2A
	248.885838
	7.95E-05
	0.284884
	172
	0.05114048
	0.14359992
	0.996959338
	-2.05189

	LA
	Chr2B-129695389
	2B
	129.695389
	8.86E-05
	0.139535
	172
	0.028259189
	0.121647577
	1
	-1.03077

	RA
	Chr2B-461245654
	2B
	461.245654
	8.14E-05
	0.113372
	172
	0.05114048
	0.14332546
	0.996959338
	-2.72237

	RN
	Chr2D-40790186
	2D
	40.79
	1.73E-05
	0.188953
	172
	0.067539183
	0.176239369
	1
	0.080065

	LA
	Chr3A-271334769
	3A
	271.334769
	6.60E-05
	0.281977
	172
	0.028259189
	0.125185366
	1
	0.927892

	RN
	AX-110377484
	3B
	590.26
	8.69E-04
	0.276163
	172
	0.098353889
	0.160071581
	0.986427999
	0.034201

	LA
	Chr3B-503675175
	3B
	503.675175
	2.52E-05
	0.299419
	172
	0.028259189
	0.136920171
	1
	-0.79895

	LA
	Chr3B-836380533
	3B
	836.380533
	2.52E-05
	0.212209
	172
	0.028259189
	0.136902888
	1
	0.994926

	LA
	Chr3B-273890374
	3B
	273.890374
	8.39E-05
	0.238372
	172
	0.028259189
	0.122297212
	1
	-0.84772

	RN
	Chr3D-596511299
	3D
	596.51
	4.35E-05
	0.334302
	172
	0.067539183
	0.165402543
	1
	0.05597

	RA
	Chr3D-478052800
	3D
	478.0528
	7.38E-05
	0.305233
	172
	0.05114048
	0.144465014
	0.996959338
	-2.40571

	RA
	Chr3D-26032651
	3D
	26.032651
	8.92E-05
	0.27907
	172
	0.05114048
	0.142241567
	0.996959338
	-2.17817

	LA
	AX-95173991
	4B
	663.129055
	3.93E-04
	0.174419
	172
	0.030936343
	0.106457076
	 
	0.643776

	RA
	Chr4B-356746086
	4B
	356.746086
	1.78E-05
	0.383721
	172
	0.05114048
	0.161412639
	0.996959338
	2.402443

	RN
	Chr4D-9656202
	4D
	9.66
	1.71E-05
	0.267442
	172
	0.067539183
	0.176422999
	1
	-0.0813

	RA
	AX-110511959
	5A
	578.888531
	5.55E-04
	0.450581
	172
	0.075031484
	0.143268824
	0.98462322
	1.288672

	RN
	Chr5D-430135466
	5D
	430.14
	1.42E-05
	0.325581
	172
	0.067539183
	0.178633997
	1
	-0.06811

	RN
	AX-94917006
	5D
	453.04
	5.57E-04
	0.177326
	172
	0.098353889
	0.164843097
	0.986427999
	-0.04891

	LA
	AX-94407574
	5D
	543.996033
	4.88E-04
	0.116279
	172
	0.030936343
	0.103932065
	0.99609149
	0.639138

	RA
	AX-179476271
	5D
	255.701356
	6.57E-04
	0.482558
	172
	0.075031484
	0.141423046
	0.98462322
	-1.28093

	RN
	AX-158548035
	6A
	259.24
	5.71E-04
	0.281977
	172
	0.098353889
	0.164575788
	0.986427999
	-0.03549

	RA
	AX-94833121
	6A
	615.969623
	5.93E-04
	0.244186
	172
	0.075031484
	0.142536288
	0.98462322
	-1.43897

	LA
	Chr6B-580802642
	6B
	580.802642
	4.71E-05
	0.226744
	172
	0.028259189
	0.129275315
	1
	-0.9679

	RA
	Chr6B-429784717
	6B
	429.784717
	2.26E-05
	0.459302
	172
	0.05114048
	0.158523485
	0.996959338
	-1.97026

	LA
	Chr6D-199560133
	6D
	199.560133
	2.44E-05
	0.30814
	172
	0.028259189
	0.137338732
	1
	0.995425

	RA
	AX-176643496
	6D
	3.164054
	3.01E-04
	0.093023
	172
	0.075031484
	0.150069834
	0.98462322
	2.130055

	LA
	Chr7A-286692299
	7A
	286.692299
	5.95E-05
	0.270349
	172
	0.028259189
	0.126447844
	1
	0.866533

	RN
	Chr7B-416779676
	7B
	416.78
	8.69E-05
	0.284884
	172
	0.067539183
	0.15737071
	1
	0.065254

	RN
	Chr7B-519025304
	7B
	519.03
	9.85E-05
	0.473837
	172
	0.067539183
	0.155923075
	1
	0.054734

	LA
	AX-179393230
	7B
	740.995419
	8.95E-04
	0.325581
	172
	0.030936343
	0.09692367
	0.99609149
	0.435901

	RA
	Chr7B-461920582
	7B
	461.920582
	5.41E-05
	0.229651
	172
	0.05114048
	0.148143215
	0.996959338
	-2.32241

	RN
	Chr7D-577311740
	7D
	577.31
	1.22E-05
	0.313953
	172
	0.067539183
	0.18043133
	1
	-0.07671

	RN
	Chr7D-81036328
	7D
	81.04
	6.44E-05
	0.203488
	172
	0.067539183
	0.160835856
	1
	0.064253

	RN
	Chr7D-353261268
	7D
	353.26
	9.24E-05
	0.110465
	172
	0.067539183
	0.156668628
	1
	-0.08456

	RA
	Chr7D-250874793
	7D
	250.874793
	6.80E-05
	0.290698
	172
	0.05114048
	0.145430766
	0.996959338
	-2.26907



