Dissecting the genetic architecture of early root-related traits in grapevine rootstocks across propagation methods and different scions 
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Table S1 Soil characteristics of each horizon of the pit soil that was realized in the field where plants were grown.
	Description
	H1
	H2
	H3
	H4

	Depth (cm)
	0-20
	20-60
	60-100
	100-140

	Coarse elements (%)
	20
	20
	60
	0

	Coarse sand (%)
	73.6
	72.5
	75.7
	14.6

	Fine sand (%)
	10.6
	9.9
	5.4
	11.0

	Coarse silt (%)
	6.8
	3.6
	2.2
	17.0

	Fine silt (%)
	5.4
	7.2
	5.3
	14.2

	Clay (%)
	3.5
	6.8
	11.4
	43.3

	GEPPA texture
	Ss
	Ss
	S
	Als

	Available water storage capacity (mm)
	24
	44
	19
	44

	Organic matter (%)
	1.4
	1.2
	0.5
	<0,4

	N tot (%)
	0.074
	0.046
	0.029
	0.032

	C/N
	11
	15.4
	10
	7.6

	pH
	5.9
	5.7
	5.6
	4.9

	K (cmol+/kg)
	0.079
	0.143
	0.096
	0.270

	K+ (% of CEC)
	2.3
	4.5
	2.3
	2.4

	Mg (cmol+/kg)
	0.290
	0.275
	0.200
	0.995

	Mg (% of CEC)
	8.5
	8.6
	4.8
	8.7

	K/Mg
	0.88
	1.69
	1.56
	0.88

	[bookmark: _Hlk147157390]CEC (cmol+/ kg)
	3.4
	3.2
	4.2
	11.5





Table S2 Summary of supplemental phenotyped traits measured on grafted plants with Cabernet-Sauvignon or hardwood cuttings across the two years are characterized based on their position relative to the bud: bud side (B) vs. opposite side (O) with SD: Standard deviation, CV%: Coefficient of variation, H²: Heritability
	
	Traits
	Year
	Min
	Max
	Mean
	SD
	CV %
	H²

	Hardwood cuttings

	Diam min
	2019
	0.1
	8.0
	1.2
	0.9
	77.7
	0.29

	
	
	2020
	0.1
	1.8
	0.4
	0.2
	53.6
	0.28

	
	Diam max
	2019
	1.5
	14.3
	4.7
	1.5
	32.4
	0.26

	
	
	2020
	0.5
	8.8
	3.0
	0.9
	29.5
	0.21

	Grafted plants
	Diam min O
	2021
	0
	4.8
	0.5
	0.53
	83.9
	0.08

	
	
	2022
	0
	9.0
	0.7
	0.8
	114.6
	0.27

	
	Diam min B
	2021
	0.1
	4.4
	0.6
	0.5
	95.3
	0.28

	
	
	2022
	0.1
	4.6
	0.6
	0.6
	90.8
	0.20

	
	Diam max O
	2021
	0.8
	7.8
	2.4
	1.0
	40.2
	0.18

	
	
	2022
	0.6
	9.0
	3.5
	1.2
	34.5
	0.38

	
	Diam max B
	2021
	0.9
	8.4
	2.4
	1.0
	40.1
	0.20

	
	
	2022
	0.5
	9.4
	3.7
	1.2
	32.8
	0.30

	
	Roots num O
	2021
	0
	24
	8.2
	3.6
	44.1
	0.23

	
	
	2022
	0
	23
	7,5
	3,8
	50.6
	0.38

	
	Roots num B
	2021
	0
	20
	8.4
	4.0
	47.5
	0.21

	
	
	2022
	1
	30
	8,2
	4,2
	51.4
	0.45

	
	Roots num <2 O
	2021
	0
	23
	7.2
	3.9
	54.5
	0.22

	
	
	2022
	0
	23
	4,9
	3,8
	77.5
	0.44

	
	Roots num <2 B
	2021
	0
	19
	7.4
	4.2
	56.3
	0.22

	
	
	2022
	0
	26
	5.4
	4.2
	76,4
	0.43

	
	Roots num ≥2 O
	2021
	0
	4
	1.0
	0.9
	91.3
	0.05

	
	
	2022
	0
	9
	2,6
	1,5
	59.1
	0.16

	
	Roots num ≥2 B
	2021
	0
	4
	0.9
	0.9
	97.7
	0.05

	
	
	2022
	0
	9
	2,7
	1,6
	58.0
	0.21

	
	Diam sum O
	2021
	2.0
	26.7
	9.5
	3.4
	35.5
	0.23

	
	
	2022
	0.6
	38.0
	12.6
	5.1
	40.8
	0.17

	
	Diam sum B
	2021
	1.2
	24.1
	9.4
	3.8
	40.1
	0.25

	
	
	2022
	1.3
	37.4
	13.9
	5.6
	40.4
	0.31

	
	Prop root <2 O
	2021
	0
	100
	83.3
	19.1
	23.0
	0.00

	
	
	2022
	0
	100
	58.5
	26.1
	44.6
	0.28

	
	Prop root <2 B
	2021
	0
	100
	83.7
	21.2
	25.4
	0.06

	
	
	2022
	0
	100
	60.6
	24.1
	39.8
	0.29
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Table S3 V. berlandieri 10585 genetic maps description by linkage groups
	LG
	Number of gaps >10cM
	Largest gap
	Length of LG
	Marker numbers
	Average gap

	CH01
	0
	2.9
	63.2
	220
	0.3

	CH02
	0
	7.8
	57.7
	167
	0.3

	CH03
	0
	4.8
	58.7
	160
	0.4

	CH04
	0
	6.0
	68.3
	211
	0.3

	CH05
	0
	3.3
	64.0
	240
	0.3

	CH06
	0
	3.5
	61.9
	179
	0.3

	CH07
	0
	5.6
	74.0
	203
	0.4

	CH08
	0
	3.0
	64.5
	205
	0.3

	CH09
	0
	3.2
	55.7
	196
	0.3

	CH10
	0
	7.8
	62.4
	103
	0.6

	CH11
	0
	4.9
	56.0
	130
	0.4

	CH12
	0
	2.9
	55.4
	217
	0.3

	CH13
	0
	5.0
	63.1
	225
	0.3

	CH14
	0
	9.6
	71.5
	195
	0.4

	CH15
	0
	3.7
	61.5
	175
	0.4

	CH16
	0
	2.5
	55.8
	187
	0.3

	CH17
	0
	3.3
	54.8
	189
	0.3

	CH18
	0
	3.8
	81.7
	308
	0.3

	CH19
	0
	2.3
	59.3
	230
	0.3

	
	
	TOTAL
	1189.5cM
	3740
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Table S4 V. rupestris cv Martin genetic maps description by linkage groups
	LG
	Number of gaps >10cM
	Largest gap
	Length of LG
	Marker numbers
	Average gap

	CH01
	0
	4.2
	86.4
	205
	0.4

	CH02
	0
	7.5
	60.0
	131
	0.4

	CH03
	0
	5.3
	64.7
	147
	0.4

	CH04
	0
	3.9
	79.1
	193
	0.4

	CH05
	0
	3.4
	73.8
	176
	0.4

	CH06
	0
	6.3
	84.8
	174
	0.4

	CH07
	0
	9.3
	105.9
	200
	0.5

	CH08
	0
	3.4
	89.9
	172
	0.5

	CH09
	1
	22.2
	64.3
	84
	0.7

	CH10
	0
	4.7
	70.8
	162
	0.4

	CH11
	0
	2.8
	67.8
	133
	0.5

	CH12
	0
	10.0
	60.8
	25
	2.4

	CH13
	1
	12.0
	83.7
	149
	0.5

	CH14
	0
	3.6
	90.2
	228
	0.3

	CH15
	0
	5.6
	70.8
	128
	0.5

	CH16
	0
	8.5
	75.5
	192
	0.3

	CH17
	0
	4.1
	62.3
	146
	0.4

	CH18
	1
	11.2
	114.1
	124
	0.9

	CH19
	0
	4.0
	61.8
	175
	0.3

	
	
	TOTAL
	1484.5cM
	2944
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Table S5 Percentages of variance explained (PVE) by the Rootstock, Year, and Rootstock × Year interaction was estimated using a two-factor ANOVA model (Rootstock and Year, with interaction). The significance of each factor is indicated using asterisks (p < 0.05*, p < 0.01*, **p < 0.001), and “ns” for non-significant effects.
	Modality
	Traits
	PVE by Rootstock %
	PVE by Year %
	PVE by the interaction%

	Hardwood cuttings
	Total biom
	35***
	18***
	29***

	
	Roots num
	20***
	50***
	14***

	Grafted
	Total biom
	20***
	53***
	19***

	
	Roots num
	51***
	ns
	22**




Table S6 Summary of phenotyped traits measured on grafted plants with Riesling 
	[bookmark: _Hlk199593621]Traits
	Min
	Max
	Mean
	SD
	CV %
	H²

	Shoot biom
	1.0
	18.0
	6.9
	3.00
	43.1
	0.48

	Root biom
	1.0
	48.6
	15.2
	7.2
	47.4
	0.40

	Total biom
	16.3
	84.3
	39.7
	11.9
	29.9
	0.39

	Roots num
	6.0
	39.0
	19.9
	6.8
	34.0
	0.56

	Roots num <2
	2.0
	36.0
	15.6
	7.1
	45.5
	0.52

	Roots num ≥2
	0.0
	12.0
	4.3
	2.1
	49.4
	0.28

	Diam sum
	10.3
	51.2
	27.9
	7.8
	27.8
	0.47

	Prop root <2
	28.6
	100.0
	75.6
	14.8
	19.6
	0.33
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Table S7 Significant quantitative trait loci (QTLs) detected using BLUPs estimated from mixed models including year as a fixed effect for growth and root traits in the BER×RUP mapping population, used as a rootstock grafted with Cabernet-Sauvignon or as a hardwood cutting and grown in the field for one vegetative growth season.
	Trait
	Modality
	Scion
	Map
	LG
	Nearest marker name
	LOD score
	LOD threshold (5%)
	Position
(cM)
	CI 95%
(cM)
	CI 95%
(Mpb)
	%var

	Roots num
	Cuttings
	None
	BER
	4
	chr04_20419471
	3.87
	3.01
	51.9
	22.9-67.6
	3.5-24.4
	4.3

	
	Grafted
	CS
	BER
	1
	chr01_20679370 
	5.51
	3.02
	49.3
	34.7-62.7
	9.9-23.9
	8.5

	
	Grafted
	CS
	BER
	6
	chr06_780672     

	3.08
	3.02
	1.4
	0-35.6
	0.2-15.8
	4.8

	
	Grafted
	CS
	BER
	7
	chr07_250511     
	2.94
	3.02
	60.0
	25.6-64.0
	6.7-24.3
	4.6

	
	Grafted
	CS
	RUP
	5
	chr05_6825618
	3.89
	2.97
	37.8
	26.0-40.0
	4.6-7.2
	6.0

	
	
	
	
	
	
	
	
	
	
	
	

	[bookmark: _Hlk202792351]Roots num <2
	Cuttings
	None
	BER
	4
	chr04_3368234  
	3.39
	2.96
	24.3
	13.4-58.0
	1.7-21.5
	3.8

	
	Cuttings
	None
	BER
	8
	chr08_20913310
	2.96
	2.96
	60.4
	37.4-64.5
	15.1-21.8
	3.3

	
	Grafted
	CS
	BER
	1
	chr01_20679370 
	5.04
	2.99
	49.3
	35.9-63.2
	10.1-23.9
	7.8

	
	Grafted
	CS
	RUP
	5
	chr05_6825618
	3.24
	3.08
	37.8
	24.6-42.0
	4.5-7.6
	5.0

	
	
	
	
	
	
	
	
	
	
	
	

	Roots num ≥ 2
	Cuttings
	None
	BER
	5
	chr05_11358465
	3.31
	3.02
	43.8
	20.0-64.0
	3.2-25.5

	3.8

	Diam sum
	Cuttings
	None
	BER
	4
	chr04_18913940 
	4.28
	2.98
	47.7



	43.6-66.9
	17.8-24.4
	4.7

	
	Cuttings
	None
	RUP
	6
	chr06_6341855
	3.21
	3.00
	33.6
	24.6-47.6
	4.8-12.1


	3.6

	
	Grafted
	CS
	BER
	1
	chr01_9974767
	5.18
	2.97
	35.2
	31.3-55.4
	8.0-55.4
	7.9

	
	Grafted
	CS
	BER
	6
	chr06_5600343
	3.68
	2.97
	18.0
	12.9-20.5
	4.2-6.3
	5.7

	Prop root <2
	Cuttings
	None
	BER
	4
	chr04_2072530
	3.68
	3.06
	14.8
	4.6-24.3
	0.9-3.4
	4.1

	
	Cuttings
	None
	RUP
	1
	chr01_4160786
	3.43
	3.11
	20.2
	15.0-86.2
	2.9-24.2 
 

	3.8

	
	Grafted
	CS
	BER
	1
	chr01_3271058 
	3.32
	2.99
	15.9

	8.7-63.2
	1.5-23.9
	5.0

	
	Grafted
	CS
	BER
	1
	chr01_23867251
	3.22 
	2.99
	61.0
	
	
	4.9

	
	Grafted
	CS
	BER
	8
	chr08_13698070 
	3.44
	2.99
	31.2
	6.9-44.3
	1.5-16.8
	5.4






Table S8 Significant quantitative trait loci (QTLs) detected for supplementary traits from the BER×RUP mapping population considered as a rootstock grafted with Cabernet-Sauvignon (CS) or Riesling (R), grown in the field for one vegetative season. Traits were evaluated relative to the bud: bud side (B) or opposite to the bud (O) with modality; the type of propagation plants material; Map: BER, the female map and RUP, the male map; LG: Linkage Group; CI 95%: the 95% Bayesian confidence interval; %var: the proportion of phenotypic variance explained by the QTL; and aa/ab the estimated mean phenotypic values for the two genotypic classes
	Trait
	Modality
	Scion
	Map
	LG
	Year
	Nearest marker name
	LOD score
	LOD threshold (5%)
	Position (cM)
	CI 95%
	%var
	aa /ab

	Roots-B num
	Grafted
	CS
	BER
	6
	2022
	chr06_229640
	4.04
	2.90
	0.0
	0.0-20.0
	7.4
	9.2/7.2

	Roots-O num
	Grafted
	CS
	BER
	1
	2021
	chr01_22976412
	4.50
	3.07
	54.7
	48.9-61.0
	12.2
	7.1/9.2

	
	Grafted
	CS
	BER
	1
	2022
	chr01_16752192
	4.17
	2.98
	43.9
	31.0-63.2
	9.6
	6.4/8.4

	
	Grafted
	CS
	RUP
	5
	2022
	chr05_6825618
	3.60
	3.10
	37.8
	26.0-40.0
	6.6
	8.3/6.8

	Roots-B num ≥2
	Grafted
	CS
	RUP
	5
	2022
	chr05_6825618
	3.60
	3.06
	19.6
	5.0-27.0
	6.7
	3.0/2.6

	Roots-B num <2

	Grafted
	CS
	BER
	6
	2022
	chr06_229640
	2.98
	2.93
	0
	0.0-35.6
	5.5
	4.7/6.1

	Roots-O num <2
	Grafted
	CS
	BER
	1
	2021
	chr01_22431218
	5.22
	3.02
	52.2
	48.9-60.0
	14.3
	7.1/9.2

	
	Grafted
	CS
	RUP
	5
	2022
	chr05_6825618
	3.65
	3.08
	37.8
	24.6-40.0
	6.7
	5.8/4.1

	
	Grafted
	CS
	BER
	1
	2022
	chr01_16752192
	4.17
	3.00
	43.9
	13.9-63.2
	7.6
	3.9/5.7

	
	Grafted
	CS
	BER
	8
	2022
	chr08_15401499
	3.48
	3.00
	38.1
	16.5-43.7
	6.4
	3.9/5.5

	
	Grafted
	R
	BER
	15
	2022
	chr15_16592807
	3.27
	3.00
	40.0
	33.0-50.0
	14.3
	6.5/9.2

	Diam-B sum
	Grafted
	CS
	BER
	6
	2022
	chr06_4331750
	3.56
	3.04
	13.7
	0.0-20.5
	6.5
	15.0/12.6

	Diam-O sum
	Grafted
	CS
	BER
	1
	2021
	chr01_7102989
	3.55
	2.89
	27.2
	19.8-61.0
	10.2
	9.0/10.1

	
	Grafted
	CS
	BER
	14
	2021
	chr14_1025162
	3.89
	2.89
	5.5
	1.0-9.0
	10.9
	10.3/8.5

	
	Grafted
	CS
	BER
	1
	2022
	chr01_16752192
	3.52
	3.13
	43.9
	31.0-63.2
	6.5
	11.4/13.6

	Prop-O root <2
	Grafted
	CS
	BER
	1
	2021
	chr01_20679264
	3.78
	2.95
	49.1
	31.0-61.7
	10.6
	77.4/87.9



