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Table S1	Pedigree of the short-rotation coppice (SRC) willow varieties and Miscanthus species
	SRC willow
	
	

	Variety
	Terra Nova
	Tora

	Female parent
	((S. viminalis 'Bowles Hybrid' × S. triandra 'Dark Newkind') 'LA940140')
	S. schwerinii 'L79069'

	Male parent
	S. miyabeana 'Shrubby'
	(S. viminalis 'L78195' × viminalis 'L78101') 'Orm'

	Breeder
	European Willow Breeding Partnership
	Salixenergi Europa AB

	Sex
	Female
	Female

	Ploidy level (x) a
	3
	2

	CPVO registration date b
	2005
	1994

	Breeders code
	LA9801132
	SW910007

	
	
	

	Miscanthus
	
	

	Species
	M. × giganteus
	M. sinensis

	Derivation
	M. sacchariflorus × M. sinensis
	–

	Source
	Honshu, Japan
	natural hybrid, East Asia

	Ploidy level (x)
	2
	3

	Date collected
	1983
	unknown


a	Estimated ploidy level given in: Macalpine WJ, Shield IF, Trybush SO, Hayes C, Karp A (2008) Overcoming barriers to crossing in willow (Salix spp.) breeding. Aspects Appl Biol 90:173-180
b	Date granted plant breeders rights by the Community Plant Variety Office (CVPO)

Table S2	Mean soil bulk density and standard error (s.e.) (n=4) under willow (Terra Nova and Tora) and Miscanthus (Giganteus and Sinensis) genotypes located either directly under the plant (plant) or in the gap between adjacent plants (gap) when the stand age was 4 and 6 years. Residual maximum likelihood (REML) analysis with the REML structure outlined in Eqs. 3-5 show the genotype (G), location (L), depth (D) and age (A) factors and their interactions (×). The table gives the Wald statistic, the degrees of freedom (df) associated with the numerator (n) and denominator (d), the variance ratio statistic (F), the probability level associated with F (P) and the standard error of differences (SED)
	Genotype
	Location
	Depth (m)
	Bulk density (g cm–3)

	
	
	
	4 years
	
	6 years
	

	
	
	
	mean
	s.e.
	mean
	s.e.

	Terra Nova
	plant
	0-0.1
	1.26
	0.09
	1.27
	0.04

	
	
	0.1-0.2
	1.28
	0.03
	1.32
	0.06

	
	
	0.2-0.3
	1.37
	0.14
	1.49
	0.10

	
	
	0.3-0.5
	1.33
	0.11
	1.38
	0.05

	
	
	0.5-1.0
	1.37
	0.17
	1.32
	0.15

	
	gap
	0-0.1
	1.36
	0.05
	1.38
	0.09

	
	
	0.1-0.2
	1.54
	0.12
	1.50
	0.03

	
	
	0.2-0.3
	1.50
	0.05
	1.45
	0.07

	
	
	0.3-0.5
	1.45
	0.06
	1.36
	0.04

	
	
	0.5-1.0
	1.26
	0.14
	1.37
	0.17

	Tora
	plant
	0-0.1
	1.25
	0.04
	1.17
	0.13

	
	
	0.1-0.2
	1.35
	0.05
	1.44
	0.20

	
	
	0.2-0.3
	1.42
	0.10
	1.55
	0.11

	
	
	0.3-0.5
	1.43
	0.08
	1.38
	0.08

	
	
	0.5-1.0
	1.44
	0.12
	1.25
	0.20

	
	gap
	0-0.1
	1.47
	0.07
	1.32
	0.07

	
	
	0.1-0.2
	1.39
	0.08
	1.53
	0.07

	
	
	0.2-0.3
	1.48
	0.08
	1.53
	0.07

	
	
	0.3-0.5
	1.28
	0.11
	1.35
	0.04

	
	
	0.5-1.0
	1.48
	0.17
	1.35
	0.16

	Giganteus
	plant
	0-0.1
	1.00
	0.04
	1.10
	0.15

	
	
	0.1-0.2
	1.15
	0.07
	1.18
	0.09

	
	
	0.2-0.3
	1.27
	0.05
	1.28
	0.10

	
	
	0.3-0.5
	1.27
	0.16
	1.24
	0.16

	
	
	0.5-1.0
	1.15
	0.17
	1.07
	0.21

	
	gap
	0-0.1
	1.30
	0.06
	1.42
	0.07

	
	
	0.1-0.2
	1.38
	0.05
	1.45
	0.08

	
	
	0.2-0.3
	1.13
	0.15
	1.45
	0.14

	
	
	0.3-0.5
	1.21
	0.33
	1.25
	0.08

	
	
	0.5-1.0
	1.15
	0.14
	1.18
	0.15

	Sinensis
	plant
	0-0.1
	0.86
	0.11
	0.68
	0.11

	
	
	0.1-0.2
	1.25
	0.05
	1.62
	0.32

	
	
	0.2-0.3
	1.41
	0.02
	1.29
	0.08

	
	
	0.3-0.5
	1.47
	0.09
	1.42
	0.13

	
	
	0.5-1.0
	1.58
	0.04
	1.53
	0.10

	
	gap
	0-0.1
	1.44
	0.06
	1.31
	0.06

	
	
	0.1-0.2
	1.35
	0.03
	1.35
	0.05

	
	
	0.2-0.3
	1.49
	0.14
	1.52
	0.02

	
	
	0.3-0.5
	1.45
	0.09
	1.46
	0.01

	
	
	0.5-1.0
	1.59
	0.05
	1.65
	0.05

	Fixed term
	G; L; D; A
	G×L; G×D; L×D; G×A; L×A; D×A
	G×L×D; G×L×A; G×D×A; L×D×A
	G×L×D×A

	Wald
	6.38; 10.82; 27.18; 0.01
	1.86; 32.85; 17.59; 1.87; 0.46; 7.11
	20.41; 0.90; 14.81; 2.95
	9.71

	n.df
	3; 1; 4; 1
	3; 12; 4; 3; 1; 4
	12; 3; 12; 4
	12

	F
	2.13; 10.82; 6.80; 0.01
	0.62; 2.74; 4.40; 0.62; 0.46; 1.78
	1.70; 0.30; 1.23; 0.74
	0.81

	d.df
	9; 12; 96; 120
	12; 96; 96; 120; 120; 120
	96; 120; 120; 120
	120

	P
	0.094; 0.001; <0.001; 0.910
	0.602; 0.001; 0.001; 0.600; 0.497; 0.130
	0.060; 0.826; 0.252; 0.566
	0.641

	SED
	0.079; 0.029; 0.041; 0.025
	0.089; 0.106; 0.058; 0.087; 0.039; 0.053
	0.134; 0.102; 0.125; 0.075
	0.164




Table S3	Mean soil organic C (SOC), Miscanthus-derived SOC and total N (TN) concentration (n=4) under willow (Terra Nova and Tora) and Miscanthus (Giganteus and Sinensis) genotypes located either directly under the plant (plant) or in the gap between adjacent plants (gap) when the stand age was 4 and 6 years. Residual maximum likelihood (REML) analysis with the REML structure outlined in Eqs. 3-5 show the genotype (G), location (L), depth (D) and age (A) factors or the lowest-level interactions (×) that were significant at P<0.05 for the log-transformed concentrations (log10(g kg–1)). The table gives the Wald statistic, the degrees of freedom (df) associated with the numerator (n) and denominator (d), the variance ratio statistic (F), the probability level associated with F (P) and the standard error of differences (SED)
	Genotype
	Location
	Depth (m)
	SOC concentration (g kg–1)
	TN concentration (g kg–1)

	
	
	
	total
	Miscanthus-derived
	

	
	
	
	4 years
	6 years
	4 years
	6 years
	4 years
	6 years

	Terra Nova
	plant
	0-0.1
	15.39
	15.92
	–
	–
	1.35
	1.42

	
	
	0.1-0.2
	12.96
	13.82
	–
	–
	1.35
	1.31

	
	
	0.2-0.3
	7.95
	10.57
	–
	–
	0.94
	1.06

	
	
	0.3-0.5
	4.18
	4.95
	–
	–
	0.60
	0.62

	
	
	0.5-1.0
	3.16
	3.87
	–
	–
	0.68
	0.56

	
	gap
	0-0.1
	16.25
	14.99
	–
	–
	1.57
	1.38

	
	
	0.1-0.2
	12.97
	13.74
	–
	–
	1.48
	1.33

	
	
	0.2-0.3
	7.48
	10.03
	–
	–
	1.11
	1.03

	
	
	0.3-0.5
	3.70
	4.92
	–
	–
	0.64
	0.61

	
	
	0.5-1.0
	2.80
	3.79
	–
	–
	0.47
	0.55

	Tora
	plant
	0-0.1
	15.75
	18.00
	–
	–
	1.42
	1.57

	
	
	0.1-0.2
	14.01
	14.72
	–
	–
	1.46
	1.38

	
	
	0.2-0.3
	6.85
	9.19
	–
	–
	0.99
	0.95

	
	
	0.3-0.5
	3.80
	4.66
	–
	–
	0.57
	0.55

	
	
	0.5-1.0
	2.80
	3.49
	–
	–
	0.51
	0.48

	
	gap
	0-0.1
	15.73
	16.75
	–
	–
	1.57
	1.54

	
	
	0.1-0.2
	13.18
	14.06
	–
	–
	1.39
	1.36

	
	
	0.2-0.3
	8.67
	9.02
	–
	–
	1.00
	0.94

	
	
	0.3-0.5
	3.79
	4.58
	–
	–
	0.57
	0.57

	
	
	0.5-1.0
	2.47
	3.86
	–
	–
	0.48
	0.56

	Giganteus
	plant
	0-0.1
	18.54
	19.58
	2.86
	4.63
	1.56
	1.59

	
	
	0.1-0.2
	13.92
	14.16
	0.92
	1.89
	1.25
	1.32

	
	
	0.2-0.3
	9.65
	10.42
	0.52
	1.05
	1.05
	1.05

	
	
	0.3-0.5
	5.00
	5.85
	0.14
	0.62
	0.66
	0.72

	
	
	0.5-1.0
	3.34
	4.07
	0.10
	0.47
	0.51
	0.54

	
	gap
	0-0.1
	16.27
	14.78
	1.53
	1.72
	1.58
	1.41

	
	
	0.1-0.2
	13.77
	13.18
	0.62
	1.12
	1.43
	1.29

	
	
	0.2-0.3
	9.77
	9.67
	0.39
	0.98
	0.95
	0.98

	
	
	0.3-0.5
	4.43
	4.77
	0.13
	0.56
	0.59
	0.59

	
	
	0.5-1.0
	3.27
	3.85
	0.10
	0.42
	0.50
	0.51

	Sinensis
	plant
	0-0.1
	22.36
	39.29
	8.50
	20.04
	1.79
	2.34

	
	
	0.1-0.2
	14.82
	15.55
	1.28
	2.66
	1.46
	1.41

	
	
	0.2-0.3
	11.11
	10.14
	0.32
	1.09
	1.12
	1.05

	
	
	0.3-0.5
	4.43
	5.33
	0.18
	0.60
	0.62
	0.64

	
	
	0.5-1.0
	2.09
	3.00
	0.07
	0.39
	0.54
	0.44

	
	gap
	0-0.1
	14.69
	15.50
	0.68
	2.39
	1.52
	1.45

	
	
	0.1-0.2
	13.00
	13.41
	0.28
	1.36
	1.61
	1.32

	
	
	0.2-0.3
	8.89
	10.61
	0.31
	1.14
	1.09
	1.09

	
	
	0.3-0.5
	3.79
	4.85
	0.09
	0.66
	0.59
	0.62

	
	
	0.5-1.0
	1.91
	3.02
	0.02
	0.32
	0.36
	0.45

	Fixed term
	D × A; G × L × D
	G × A; D × A; G × L × D
	G × D

	Wald
	15.52; 24.43
	6.95; 30.88; 11.23
	22.11

	n.df
	4; 12
	1; 4; 4
	12

	F
	3.88; 2.04
	6.95; 7.66; 2.77
	1.84

	d.df
	120; 96
	60; 60; 48
	96

	P
	0.004; 0.018
	0.014; <0.001; 0.038
	0.036

	SED
	0.022; 0.057
	0.096; 0.090; 0.137
	0.044




Table S4	Mean soil organic C (SOC), Miscanthus-derived SOC and total N (TN) stock (n=4) under willow (Terra Nova and Tora) and Miscanthus (Giganteus and Sinensis) genotypes located either directly under the plant (plant) or in the gap between adjacent plants (gap) when the stand age was 4 and 6 years and the rate of change in the intervening 0-4 and 4-6 year periods. Residual maximum likelihood (REML) analysis with the REML structure outlined in Eqs. 3-5 show the genotype (G), location (L), depth (D) and age (A) or period (P) factors or the lowest-level interactions (×) that were significant at P<0.05 for the stocks. The table gives the Wald statistic, the degrees of freedom (df) associated with the numerator (n) and denominator (d), the variance ratio statistic (F), the probability level associated with F (P) and the standard error of differences (SED)
	Genotype
	Location
	Depth (m)
	SOC stock (Mg ha–1)
	TN stock (Mg ha–1)

	
	
	
	total
	Miscanthus-derived
	

	
	
	
	4 years
	6 years
	4 years
	6 years
	4 years
	6 years

	Terra Nova
	plant
	0-0.3
	47.67
	53.20
	–
	–
	4.80
	5.01

	
	
	0.3-1.0
	32.60
	39.45
	–
	–
	6.19
	5.42

	
	gap
	0-0.3
	53.03
	56.22
	–
	–
	6.05
	5.42

	
	
	0.3-1.0
	28.78
	38.72
	–
	–
	4.89
	5.33

	Tora
	plant
	0-0.3
	48.69
	55.88
	–
	–
	5.22
	5.22

	
	
	0.3-1.0
	29.43
	36.48
	–
	–
	5.03
	4.74

	
	gap
	0-0.3
	54.19
	57.42
	–
	–
	5.71
	5.55

	
	
	0.3-1.0
	27.43
	39.31
	–
	–
	4.93
	5.47

	Giganteus
	plant
	0-0.3
	47.99
	50.34
	4.74
	8.41
	4.44
	4.54

	
	
	0.3-1.0
	31.08
	37.30
	0.89
	4.15
	4.47
	4.79

	
	gap
	0-0.3
	54.18
	51.20
	3.46
	5.17
	5.40
	5.00

	
	
	0.3-1.0
	29.96
	34.16
	0.91
	3.84
	4.34
	4.41

	Sinensis
	plant
	0-0.3
	53.59
	66.38
	8.83
	20.76
	4.99
	5.26

	
	
	0.3-1.0
	29.06
	38.74
	0.92
	4.81
	5.96
	5.31

	
	gap
	0-0.3
	51.05
	55.31
	1.78
	6.83
	5.89
	5.41

	
	
	0.3-1.0
	26.56
	38.63
	0.23
	4.51
	4.62
	5.43

	Fixed term
	D; A
	G × A; G × L × D
	L × D × A

	Wald
	361.09; 38.06
	4.72; 6.12
	6.45

	n.df
	1; 1
	1; 1
	1

	F
	361.09; 38.06
	4.72; 6.12
	6.45

	d.df
	24; 48
	24; 12
	48

	P
	<0.001; <0.001
	0.040; 0.029
	0.014

	SED
	1.048; 1.048
	1.307; 1.733
	0.289

	Genotype
	Location
	Depth (m)
	SOC stock change (Mg ha–1 year–1)
	TN stock change (Mg ha–1 year–1)

	
	
	
	total
	Miscanthus-derived
	

	
	
	
	0-4 years
	4-6 years
	0-4 years
	4-6 years
	0-4 years
	4-6 years

	Terra Nova
	plant
	0-0.3
	0.54
	2.76
	–
	–
	-0.04
	0.11

	
	
	0.3-1.0
	-2.86
	3.43
	–
	–
	0.06
	-0.38

	
	gap
	0-0.3
	1.88
	1.60
	–
	–
	0.27
	-0.31

	
	
	0.3-1.0
	-3.82
	4.97
	–
	–
	-0.27
	0.22

	Tora
	plant
	0-0.3
	0.79
	3.60
	–
	–
	0.07
	0.00

	
	
	0.3-1.0
	-3.66
	3.52
	–
	–
	-0.24
	-0.14

	
	gap
	0-0.3
	2.17
	1.62
	–
	–
	0.19
	-0.08

	
	
	0.3-1.0
	-4.16
	5.94
	–
	–
	-0.26
	0.27

	Giganteus
	plant
	0-0.3
	0.62
	1.17
	1.19
	1.83
	-0.13
	0.05

	
	
	0.3-1.0
	-3.24
	3.11
	0.22
	1.63
	-0.37
	0.16

	
	gap
	0-0.3
	2.17
	-1.49
	0.86
	0.86
	0.11
	-0.20

	
	
	0.3-1.0
	-3.52
	2.10
	0.23
	1.47
	-0.41
	0.04

	Sinensis
	plant
	0-0.3
	2.02
	6.40
	2.21
	5.96
	0.01
	0.13

	
	
	0.3-1.0
	-3.75
	4.84
	0.23
	1.94
	0.00
	-0.33

	
	gap
	0-0.3
	1.38
	2.13
	0.44
	2.53
	0.24
	-0.24

	
	
	0.3-1.0
	-4.37
	6.04
	0.06
	2.14
	-0.34
	0.41

	Fixed term
	L × D × P
	L × D; G × P
	L × D × P

	Wald
	5.23
	4.12; 4.10
	13.27

	n.df
	1
	1; 1
	1

	F
	5.23
	4.12; 4.10
	13.27

	d.df
	48
	12; 24
	48

	P
	0.025
	0.048; 0.049
	<0.001

	SED
	1.104
	0.554; 0.554
	0.150




Table S5	Soil organic C concentration (log10 (g kg–1)) in five soil depths (top 1 m) in 2013 and 2015 under willow and/or Miscanthus genotypes as a linear function of root concentration (log10 (g kg–1)) and density (log10 (kg m–3)). The constant (a) and coefficient (b) of the linear regression (y = a + bx) are indicated with the associated probability level (P). Goodness-of-fit is indicated by the mean square error of the residual (MSE) with the residual degrees of freedom (df) and the adjusted proportion of the variance accounted for by the fit (R2adj)
	Plant
	Year
	Root explanatory variate
	Model
	Goodness-of-fit

	
	
	
	Constant
	Coefficient
	P
	MSE
	df
	R2adj

	both
	both
	concentration
	1.0605
	0.3204
	<0.001
	0.0406
	318
	0.577

	
	
	density
	1.0210
	0.3179
	<0.001
	0.0434
	318
	0.548

	willow
	both
	concentration
	1.0922
	0.3158
	<0.001
	0.0399
	158
	0.530

	
	
	density
	1.0432
	0.3049
	<0.001
	0.0421
	158
	0.505

	
	2013
	concentration
	1.0834
	0.3230
	<0.001
	0.0505
	78
	0.477

	
	
	density
	1.0282
	0.3050
	<0.001
	0.0539
	78
	0.442

	
	2015
	concentration
	1.0992
	0.3041
	<0.001
	0.0299
	78
	0.583

	
	
	density
	1.0559
	0.2998
	<0.001
	0.0309
	78
	0.569

	Miscanthus
	both
	concentration
	1.0338
	0.3424
	<0.001
	0.0391
	158
	0.636

	
	
	density
	0.9986
	0.3439
	<0.001
	0.0430
	158
	0.599

	
	2013
	concentration
	1.0331
	0.3136
	<0.001
	0.0571
	78
	0.520

	
	
	density
	1.0015
	0.3136
	<0.001
	0.0606
	78
	0.490

	
	2015
	concentration
	1.0308
	0.3852
	<0.001
	0.0202
	78
	0.788

	
	
	density
	0.9902
	0.3915
	<0.001
	0.0245
	78
	0.743
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