Supplementary Materials A – on and off-Shield bark ash chemistry of eleven common tree species found on and off of the Canadian Shield in central Ontario
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[bookmark: _Toc31098634]Figure S1. Nutrient and metal bark ash concentrations from eleven common tree species found on and off of the Canadian Shield in central Ontario. Each circle represents a different tree species.

Supplementary Materials B – soil chemical and physical properties

[bookmark: _Toc27396574][bookmark: _Toc31100594]Table S1. Bracebridge LFH horizon soil physical and chemical properties (means ± S.E) prior to ash application.
	

	Control
(n=7)
	Sugar Maple
(n=5) 
	White Pine
(n=5)
	Yellow Birch
(n=3)

	pH
	4.2 (0.05)
	4.1 (0.06)
	4.2 (0.06)
	4.2 (0.03)

	EC (mS·m-1)
	9.4 (0.2)
	8.9 (0.4)
	10.3 (1.3)
	8.4 (1.4)

	LOI (g·kg-1)
	800.2 (22.2)
	870.4 (16.4)
	820.9 (17.2)
	860.7 (19.5)

	C (g·kg-1)
	113.41 (15.74)
	91.12 (20.47)
	76.63 (13.32)
	154.22 (11.42)

	N (g·kg-1)
	7.98 (0.12)
	6.46 (0.19)
	5.46 (0.12)
	9.45 (0.14)

	S (g·kg-1)
	0.49 (0.03)
	0.21 (0.02)
	0.27 (0.03)
	0.49 (0.01)

	Ca (g·kg-1)
	7.90 (0.21)
	8.44 (0.27)
	8.32 (0.31)
	8.63 (0.13)

	Mg (g·kg-1)
	0.54 (0.03)
	0.73 (0.06)
	0.70 (0.10)
	0.65 (0.11)

	K (g·kg-1)
	1.06 (0.04)
	1.05 (0.04)
	1.03 (0.01)
	1.10 (0.05)

	Mn (g·kg-1)
	0.66 (0.26)
	1.51 (0.14)
	1.42 (0.23)
	1.02 (0.58)

	Al (g·kg-1)
	0.43 (0.12)
	0.31 (0.05)
	0.28 (0.08)
	0.48 (0.11)

	Fe (g·kg-1)
	0.60 (0.08)
	1.13 (0.34)
	0.96 (0.50)
	1.05 (0.35)

	B (mg·kg-1)
	14.64 (0.75)
	13.99 (0.52)
	13.85 (0.91)
	14.81 (1.07)

	As (mg·kg-1)
	0.84 (0.06)
	1.10 (0.03)
	1.52 (0.37)
	1.79 (0.09)

	Cd (mg·kg-1)
	0.97 (0.22)
	0.64 (0.05)
	0.64 (0.09)
	0.99 (0.29)

	Zn (mg·kg-1)
	92.96 (30.99)
	59.48 (13.95)
	51.41 (19.09)
	100.9 (30.16)

	Cu (mg·kg-1)
	8.54 (0.43)
	11.72 (0.84)
	11.08 (1.72)
	10.79 (1.56)

	Pb (mg·kg-1)
	2.71 (0.50)
	2.60 (0.13)
	2.59 (0.33)
	3.15 (0.45)

	Cr (mg·kg-1)
	13.02 (1.51)
	41.31 (15.08)
	34.55 (13.78)
	36.02 (11.46)

	Ni (mg·kg-1)
	3.06 (0.71)
	2.84 (0.46)
	2.66 (0.67)
	3.69 (0.31)

	Se (mg·kg-1)
	2.30 (0.16)
	2.45 (0.02)
	2.53 (0.02)
	2.91 (0.17)

	Sr (mg·kg-1)
	47.97 (3.09)
	48.93 (2.25)
	46.85 (2.91)
	52.92 (2.92)

	Ba (mg·kg-1)
	123.7 (8.70)
	107.2 (3.72)
	106.4 (3.83)
	122.6 (12.08)

























[bookmark: _Toc27396575][bookmark: _Toc31100595]Table S2. Bracebridge Ah horizon soil physical and chemical properties (means ± S.E) prior to ash application.
	

	Control
(n=7)
	Sugar Maple
(n=5) 
	White Pine
(n=5)
	Yellow Birch
(n=3)

	pH
	3.7 (0.05)
	3.6 (0.02)
	3.8 (0.07)
	3.8 (0.10)

	EC (mS·m-1)
	26.8 (1.4)
	18.7 (1.6)
	21.9 (1.7)
	27.5 (3.3)

	LOI (g·kg-1)
	234.4 (36.3)
	271.4 (37.0)
	297.8 (45.4)
	284.0 (40.0)

	C (g·kg-1)
	34.51 (5.11)
	24.20 (3.74)
	31.02 (3.75)
	54.25 (13.72)

	N (g·kg-1)
	2.40 (0.33)
	1.69 (0.24)
	2.15 (0.29)
	3.45 (0.83)

	S (g·kg-1)
	0.12 (0.03)
	0.13 (0.02)
	0.15 (0.03)
	0.11 (0.01)

	Ca (g·kg-1)
	1.09 (0.49)
	0.83 (0.32)
	0.99 (0.20)
	0.94 (0.17)

	Mg (g·kg-1)
	0.52 (0.21)
	0.33 (0.18)
	0.65 (0.26)
	0.50 (0.25)

	K (g·kg-1)
	0.42 (0.08)
	0.31 (0.08)
	0.38 (0.10)
	0.35 (0.06)

	Mn (g·kg-1)
	0.50 (0.27)
	0.11 (0.10)
	0.32 (0.29)
	0.57 (0.49)

	Al (g·kg-1)
	3.41 (1.86)
	2.10 (0.62)
	5.83 (3.76)
	6.99 (4.83)

	Fe (g·kg-1)
	6.15 (1.42)
	4.33 (1.96)
	7.55 (2.47)
	5.47 (2.00)

	B (mg·kg-1)
	4.69 (1.68)
	3.32 (0.54)
	3.50 (1.80)
	6.51 (4.12)

	As (mg·kg-1)
	-
	-
	-
	-

	Cd (mg·kg-1)
	0.22 (0.08)
	0.17 (0.05)
	0.11 (0.04)
	0.30 (0.15)

	Zn (mg·kg-1)
	29.95 (7.02)
	23.46 (6.04)
	26.82 (2.65)
	30.84 (6.13)

	Cu (mg·kg-1)
	9.05 (0.66)
	5.44 (0.76)
	9.26 (1.47)
	8.65 (1.12)

	Pb (mg·kg-1)
	30.77 (2.96)
	24.78 (2.30)
	28.19 (7.67)
	25.75 (5.65)

	Cr (mg·kg-1)
	8.96 (0.64)
	7.17 (0.50)
	10.52 (1.56)
	7.62 (1.88)

	Ni (mg·kg-1)
	4.98 (0.34)
	3.61 (0.22)
	5.36 (1.11)
	4.48 (0.67)

	Se (mg·kg-1)
	2.09 (0.44)
	1.92 (0.33)
	2.77 (0.38)
	3.00 (0.35)

	Sr (mg·kg-1)
	7.55 (2.02)
	6.87 (1.08)
	6.72 (1.08)
	7.42 (1.46)

	Ba (mg·kg-1)
	61.08 (7.53)
	34.07 (5.50)
	45.68 (8.88)
	44.42 (9.99)




























[bookmark: _Toc27396576][bookmark: _Toc31100596]Table S3. Bracebridge Bm horizon soil physical and chemical properties (means ± S.E) prior to ash application.
	

	Control
(n=7)
	Sugar Maple
(n=5) 
	White Pine
(n=5)
	Yellow Birch
(n=3)

	pH
	3.8 (0.02)
	3.8 (0.03)
	3.8 (0.08)
	3.8 (0.09)

	EC (mS·m-1)
	2.7 (10.2)
	3.0 (0.2)
	3.0 (0.2)
	2.7 (0.4)

	LOI (g·kg-1)
	130.5 (9.5)
	127.1 (12.1)
	132.4 (9.1)
	107.3 (8.0)

	C (g·kg-1)
	16.78 (5.4)
	13.26 (4.5)
	18.54 (6.5)
	14.54 (3.5)

	N (g·kg-1)
	1.18 (0.3)
	0.84 (0.2)
	1.25 (0.5)
	1.03 (0.3)

	S (g·kg-1)
	0.06 (0.01)
	0.06 (0.01)
	0.08 (0.01)
	0.06 (0.01)

	Ca (g·kg-1)
	1.06 (0.16)
	0.94 (0.13)
	1.14 (0.33)
	0.88 (0.12)

	Mg (g·kg-1)
	0.89 (0.14)
	0.85 (0.06)
	0.96 (0.20)
	0.80 (0.03)

	K (g·kg-1)
	0.37 (0.11)
	0.48 (0.03)
	0.54 (0.10)
	0.36 (0.08)

	Mn (g·kg-1)
	0.17 (0.09)
	0.16 (0.07)
	0.22 (0.14)
	0.08 (0.01)

	Al (g·kg-1)
	7.79 (0.24)
	6.15 (0.44)
	6.84 (1.50)
	6.84 (1.34)

	Fe (g·kg-1)
	16.11 (3.44)
	16.55 (2.45)
	18.72 (4.69)
	13.30 (0.29)

	B (mg·kg-1)
	1.81 (0.98)
	1.99 (0.94)
	12.52 (9.65)
	1.39 (1.06)

	As (mg·kg-1)
	0.18 (0.04)
	0.27 (0.11)
	0.32 (0.03)
	0.60 (0.04)

	Cd (mg·kg-1)
	0.12 (0.09)
	0.20 (0.07)
	0.26 (0.15)
	0.08 (0.06)

	Zn (mg·kg-1)
	20.47 (0.39)
	15.46 (1.33)
	17.16 (3.82)
	17.29 (3.32)

	Cu (mg·kg-1)
	9.03 (1.09)
	7.83 (1.33)
	12.25 (0.90)
	6.73 (1.54)

	Pb (mg·kg-1)
	5.80 (0.59)
	5.47 (0.50)
	6.12 (0.85)
	4.86 (0.01)

	Cr (mg·kg-1)
	135.1 (45.4)
	137.4 (19.4)
	172.5 (57.6)
	99.30 (3.59)

	Ni (mg·kg-1)
	5.79 (1.91)
	5.38 (1.52)
	6.98 (2.99)
	3.74 (0.18)

	Se (mg·kg-1)
	0.44 (0.32)
	0.19 (0.10)
	0.10 (0.05)
	0.32 (0.28)

	Sr (mg·kg-1)
	3.51 (0.52)
	3.27 (0.37)
	3.85 (1.00)
	3.02 (0.24)

	Ba (mg·kg-1)
	22.17 (1.58)
	21.97 (0.30)
	23.37 (2.21)
	21.38 (0.26)

























Table S4. Soil chemical and physical properties (mean ± S.E.) three months after application. Significant differences from pairwise comparisons (Tukey) indicated with different letters. Significant differences (*) to control were determined by Dunnett’s post hoc test. The post hoc test was completed only on those variables where a significant treatment effect (P<0.1) was determined by one-way ANOVA. All values represent total concentrations.
	Horizon
	Control
(n=7)
	Sugar Maple
(n=5)
	White Pine
(n=5)
	Yellow Birch
(n=3)
	P value

	LFH
	
	
	
	
	

	pH (CaCl2)
	4.3 (0.1)a
	4.7 (0.2)b*
	5.0 (0.3)b*
	4.3 (0.1)a
	0.021

	EC (mS·m-1)
	65.4 (6.8)a
	108.0 (13.3)b*
	126.7 (6.4)c*
	99.4 (13.0)b*
	<0.001

	Moisture (%)
	34.5 (0.5)b
	30.7 (1.5)a*
	31.7 (1.4)ab
	31.2 (1.0)ab
	0.056

	OM (%)
	90.8 (1.3)
	90.2 (1.6)
	90.0 (0.6)
	91.5 (1.0)
	0.933

	C (g·kg-1)
	150.8 (1.4)
	150.8 (3.6)
	152.2 (2.2)
	146.9 (9.2)
	0.281

	N (g·kg-1)
	6.31 (0.21)
	6.41 (0.09)
	6.29 (0.44)
	5.24 (0.57)
	0.283

	S (g·kg-1)
	0.26 (0.07)
	0.28 (0.08)
	0.25 (0.07)
	0.27 (0.06)
	0.826

	Ca (g·kg-1)
	11.76 (0.57)a
	13.25 (0.92)ab
	17.14 (2.84)b*
	8.98 (2.95)a
	0.053

	Mg (g·kg-1)
	0.88 (0.04)
	1.10 (0.11)
	1.09 (0.12)
	0.96 (0.14)
	0.254

	K (g·kg-1)
	1.04 (0.05)
	1.11 (0.09)
	1.11 (0.11)
	0.89 (0.14)
	0.429

	Na (g·kg-1)
	0.15 (0.01)
	0.14 (0.01)
	0.15 (0.01)
	0.16 (0.01)
	0.846

	Ah
	
	
	
	
	

	pH (CaCl2)
	3.5 (0.1)ab
	3.3 (0.1)a
	3.5 (0.1)ab
	3.7 (0.1)b
	0.045

	EC (mS·m-1)
	62.1 (7.4)
	83.5 (9.1)
	67.3 (13.1)
	68.8 (14.5)
	0.532

	Moisture (%)
	64.6 (0.6)a
	67.0 (1.0)bc*
	68.6 (0.5)c*
	65.1 (1.0)ab
	0.002

	OM (%)
	15.8 (1.1)
	15.7 (2.0)
	18.2 (2.1)
	22.2 (5.0)
	0.277


	C (g·kg-1)
	30.45 (5.20)
	29.73 (4.24)
	31.13 (4.00)
	44.35 (7.77)
	0.457

	N (g·kg-1)
	2.17 (0.36)
	1.93 (0.13)
	2.09 (0.30)
	2.89 (0.43)
	0.450

	S (g·kg-1)
	0.30 (0.06)
	0.21 (0.01)
	0.23 (0.02)
	0.27 (0.03)
	0.400

	Ca (g·kg-1)
	1.06 (0.12)b
	0.77 (0.07)a*
	1.54 (0.35)b
	0.78 (0.14)a*
	0.043

	Mg (g·kg-1)
	0.57 (0.10)
	0.32 (0.04)
	0.88 (0.31)
	0.44 (0.13)
	0.205

	K (g·kg-1)
	0.40 (0.04)
	0.27 (0.03)
	0.57 (0.20)
	0.33 (0.04)
	0.297

	Na (g·kg-1)
	0.21 (0.01)
	0.19 (0.01)
	0.19 (0.01)
	0.19 (0.01)
	0.868


	Bm
	
	
	
	
	

	pH (CaCl2)
	3.9 (0.1)
	3.8 (0.1)
	3.9 (0.1)
	4.0 (0.1)
	0.353

	EC (mS·m-1)
	31.1 (3.7)
	48.1 (10.4)
	32.5 (13.1)
	38.8 (6.1)
	0.329

	Moisture (%)
	65.7 (0.6)a
	71.2 (0.7)c*
	68.7 (0.8)bc*
	67.7 (0.8)ab
	<0.001

	OM (%)
	13.2 (1.2)
	12.2 (0.8)
	14.1 (0.8)
	15.3 (0.6)
	0.243

	C (g·kg-1)
	19.60 (1.68)
	19.56 (1.34)
	20.98 (1.59)
	28.43 (5.27)
	0.229

	N (g·kg-1)
	1.21 (0.12)
	1.22 (0.10)
	1.28 (0.10)
	1.68 (0.30)
	0.420

	S (g·kg-1)
	0.12 (0.01)
	0.11 (0.01)
	0.13 (0.01)
	0.16 (0.03)
	0.345

	Ca (g·kg-1)
	0.74 (0.07)a
	0.61 (0.08)a
	0.99 (0.11)b*
	0.68 (0.11)a
	0.045

	Mg (g·kg-1)
	0.83 (0.12)ab
	0.52 (0.11)a
	1.16 (0.08)b
	0.97 (0.12)ab
	0.009

	K (g·kg-1)
	0.31 (0.03)
	0.24 (0.03)
	0.39 (0.12)
	0.28 (0.04)
	0.445

	Na (g·kg-1)
	0.17 (0.01)
	0.17 (0.01)
	0.18 (0.01)
	0.18 (0.01)
	0.934



Table S5. LFH horizon soil total elemental concentrations (means ± S.E.) 3 months after ash application. Significant differences (P<0.1) from pairwise comparisons (Tukey) indicated with different letters. Significant differences to control (Dunnett) indicated by an asterisk (*). The post hoc tests were completed only on those variables where a significant treatment effect was determined by one-way ANOVA.
	Treatment
	n
	Mn
	Al
	Fe
	B
	As
	Cd
	Zn
	Cu
	Pb
	Cr
	Ni
	Se
	Sr
	Ba

	
	
	----------- (g·kg-1) --------------
	--------------------------------------------------------------- (mg·kg-1) ---------------------------------------------------------------

	Control
	7
	1.83b
(0.32)
	0.59ab
(0.14)
	0.59
(0.14)
	19.37
(0.66)
	1.59
(0.16)
	0.99
(0.17)
	80.8
(17.9)
	14.97
(0.56)
	4.30ab
(1.15)
	4.39
(0.51)
	4.55
(0.60)
	3.15
(0.16)
	73.2ab
(3.4)
	162.9
(10.3)

	Sugar Maple
	5
	1.62ab
(0.14)
	0.38a
(0.10)
	0.54
(0.16)
	21.26
(3.18)
	1.80
(0.21)
	1.04
(0.15)
	92.5
(18.0)
	16.22
(0.92)
	3.88a
(0.86)
	4.78
(0.77)
	4.19
(0.44)
	3.28
(0.24)
	76.5ab
(2.8)
	164.5
(15.5)

	White Pine
	5
	1.57ab
(0.22)
	0.39a
(0.09)
	0.49
(0.07)
	24.05
(2.34)
	1.88
(0.18)
	1.06
(0.16)
	80.7
(17.1)
	20.27
(4.72)
	4.15ab
(1.24)
	4.07
(0.56)
	3.83
(0.24)
	3.24
(0.13)
	107.7b
(16.4)
	204.9
(22.2)

	Yellow Birch 
	3
	0.86a*
(0.23)
	0.76b
(0.20)
	0.63
(0.13)
	16.56
(6.17)
	1.74
(0.52)
	0.94
(0.44)
	99.8
(34.4)
	13.73
(0.28)
	7.82b
(2.67)
	4.38
(0.45)
	6.15
(1.63)
	2.58
(0.67)
	57.6a
(19.8)
	135.9
(38.0)

	
	
	P value

	Treatment
	
	0.043
	0.076
	0.345
	0.357
	0.783
	0.983
	0.918
	0.254
	0.096
	0.765
	0.225
	0.380
	0.048
	0.118





[bookmark: _Toc27401092][bookmark: _Toc30875741]Table S6. Ah horizon soil total elemental concentrations (means ± S.E.) 3 months after ash application. Significant differences (P<0.1) from pairwise comparisons (Tukey) indicated with different letters. Significant differences to control (Dunnett) indicated by an asterisk (*). The post hoc tests were completed only on those variables where a significant treatment effect was determined by one-way ANOVA.
	Treatment
	n
	Mn
	Al
	Fe
	B
	As
	Cd
	Zn
	Cu
	Pb
	Cr
	Ni
	Se
	Sr
	Ba

	
	
	----------- (g·kg-1) -------------
	--------------------------------------------------------------- (mg·kg-1) ---------------------------------------------------------------

	Control
	7
	0.45
(0.25)
	4.38
(1.18)
	8.01
(1.41)
	7.07
(1.63)
	0.31
(0.08)
	0.22
(0.07)
	28.47
(1.15)
	10.56
(1.14)
	30.59
(3.27)
	8.10
(0.92)
	5.04
(0.54)
	1.86
(0.14)
	8.15b
(1.12)
	63.52
(9.06)

	Sugar Maple
	5
	0.08
(0.02)
	2.65
(0.15)
	5.88
(0.97)
	5.47
(1.47)
	0.31
(0.18)
	0.13
(0.03)
	24.38
(2.69)
	7.54
(1.02)
	23.86
(3.39)
	6.74
(0.57)
	4.29
(0.68)
	1.53
(0.14)
	6.28ab
(0.70)
	41.24
(4.79)

	White Pine
	5
	0.15
(0.02)
	3.97
(0.55)
	7.84
(1.57)
	8.30
(2.57)
	0.11
(0.05)
	0.16
(0.10)
	32.85
(4.84)
	11.49
(1.93)
	29.14
(8.53)
	8.12
(0.65)
	5.00
(0.63)
	1.64
(0.31)
	10.06b
(2.61)
	60.34
(12.3)

	Yellow Birch 
	3
	0.67
(0.34)
	6.18
(2.26)
	8.99
(2.58)
	6.39
(1.93)
	0.22
(0.09)
	0.16
(0.06)
	27.56
(8.57)
	10.65
(3.00)
	31.03
(5.77)
	9.05
(1.67)
	5.35
(1.46)
	1.98
(0.21)
	6.50a*
(0.20)
	39.28
(4.05)

	
	
	P value

	Treatment
	
	0.251
	0.562
	0.865
	0.873
	0.753
	0.812
	0.246
	0.385
	0.701
	0.689
	0.858
	0.511
	0.084
	0.240




[bookmark: _Toc27401093][bookmark: _Toc30875742]Table S7. Bm horizon soil total elemental concentrations (means ± S.E.) 3 months after ash application. Significant differences (P<0.1) from pairwise comparisons (Tukey) indicated with different letters. Significant differences to control (Dunnett) indicated by an asterisk (*). The post hoc tests were completed only on those variables where a significant treatment effect was determined by one-way ANOVA.
	Treatment
	n
	Mn
	Al
	Fe
	B
	As
	Cd
	Zn
	Cu
	Pb
	Cr
	Ni
	Se
	Sr
	Ba

	
	
	----------- (g·kg-1) --------------
	--------------------------------------------------------------- (mg·kg-1) ---------------------------------------------------------------

	Control
	7
	0.27
(0.10)
	9.25
(1.48)
	13.09
(1.14)
	3.13
(0.56)
	0.65b
(0.07)
	-
	27.66
(2.81)
	7.41
(0.92)
	6.94
(0.99)
	11.17ab
(0.95)
	4.46
(0.43)
	0.97b
(0.12)
	3.75
(0.35)
	38.42
(6.79)

	Sugar Maple
	5
	0.10
(0.01)
	5.77
(1.27)
	9.62
(1.69)
	4.95
(1.72)
	0.71b
(0.04)
	-
	23.19
(1.73)
	6.60
(1.07)
	9.35
(2.17)
	8.10a
(0.69)
	4.16
(0.32)
	0.99b
(0.22)
	4.13
(0.83)
	37.80
(11.0)

	White Pine
	5
	0.13
(0.01)
	9.19
(1.02)
	12.60
(1.30)
	3.41
(0.50)
	0.59b
(0.08)
	-
	31.48
(2.12)
	9.05
(0.81)
	5.34
(2.20)
	11.67ab
(0.99)
	4.89
(0.35)
	0.82b
(0.06)
	4.64
(0.98)
	36.80
(7.02)

	Yellow Birch 
	3
	0.15
(0.05)
	9.18
(1.06)
	19.06
(3.42)
	2.25
(1.03)
	0.20a*
(0.10)
	-
	29.95
(3.12)
	8.20
(0.71)
	3.97
(1.11)
	16.36b
(1.90)
	4.18
(0.53)
	0.44a*
(0.25)
	3.30
(0.25)
	26.12
(2.29)

	
	
	P value

	Treatment
	
	0.151
	0.265
	0.091
	0.365
	0.001
	-
	0.197
	0.352
	0.233
	0.004
	0.634
	0.032
	0.651
	0.788




[bookmark: _Toc27401094][bookmark: _Toc30875743][bookmark: _Toc27401095][bookmark: _Toc30875744]Table S8. Ah horizon soil total elemental concentrations (means ± S.E.) 12 months after ash application. Significant differences (P<0.1) from pairwise comparisons (Tukey) indicated with different letters. Significant differences to control (Dunnett) indicated by an asterisk (*). The post hoc tests were completed only on those variables where a significant treatment effect was determined by one-way ANOVA.
	Treatment
	n
	Mn
	Al
	Fe
	B
	As
	Cd
	Zn
	Cu
	Pb
	Cr
	Ni
	Se
	Sr
	Ba

	
	
	----------- (g·kg-1) -------------
	--------------------------------------------------------------- (mg·kg-1) ---------------------------------------------------------------

	Control
	7
	0.76b
(0.22)
	5.38b
(1.22)
	8.67
(1.40)
	-
	0.30
(0.23)
	0.53
(0.19)
	42.84
(6.94)
	11.71ab
(0.79)
	43.06b
(5.97)
	48.49
(7.09)
	6.06
(0.53)
	1.86
(0.22)
	9.65a
(1.32)
	83.11
(18.86)

	Sugar Maple
	5
	0.23a*
(0.03)
	2.73a*
(0.30)
	7.01
(0.78)
	-
	0.10
(0.08)
	0.26
(0.05)
	29.58
(3.53)
	9.60a
(1.13)
	28.78a*
(3.41)
	63.85
(6.68)
	4.43
(0.78)
	1.60
(0.12)
	15.27bc*
(1.69)
	63.01
(8.00)

	White Pine
	5
	0.68b
(0.28)
	6.23b
(1.34)
	10.56
(1.10)
	-
	0.10
(0.08)
	0.46
(0.18)
	49.74
(13.97)
	14.67b
(1.32)
	29.75a*
(5.38)
	48.06
(9.77)
	5.61
(0.56)
	1.83
(0.16)
	23.04c*
(7.39)
	80.97
(18.84)

	Yellow Birch 
	3
	0.22a*
(0.05)
	7.16b
(2.42)
	10.16
(1.95)
	-
	0.10
(0.03)
	0.18
(0.07)
	40.07
(3.17)
	14.58ab
(2.57)
	21.83a*
(7.06)
	64.74
(26.13)
	5.17
(0.96)
	1.48
(0.18)
	10.96ab
(2.83)
	52.85
(9.87)

	
	
	P value

	Treatment
	
	0.065
	0.075
	0.281
	-
	0.173
	0.455
	0.460
	0.040
	0.096
	0.556
	0.186
	0.525
	0.097
	0.616



Table S9. Bm horizon soil total elemental concentrations (means ± S.E.) 12 months after ash application. Significant differences (P<0.1) from pairwise comparisons (Tukey) indicated with different letters. Significant differences to control (Dunnett) indicated by an asterisk (*). The post hoc tests were completed only on those variables where a significant treatment effect was determined by one-way ANOVA.
	Treatment
	n
	Mn
	Al
	Fe
	B
	As
	Cd
	Zn
	Cu
	Pb
	Cr
	Ni
	Se
	Sr
	Ba

	
	
	----------- (g·kg-1) --------------
	--------------------------------------------------------------- (mg·kg-1) ---------------------------------------------------------------

	Control
	7
	0.29b
(0.08)
	10.20b
(1.18)
	15.80
(1.26)
	2.35
(1.81)
	0.30
(0.16)
	0.08
(0.04)
	32.02a
(2.16)
	6.63ab
(0.81)
	6.43b
(1.58)
	47.81a
(7.72)
	3.72
(0.35)
	0.48
(0.19)
	3.56a
(0.28)
	44.60
(10.52)

	Sugar Maple
	5
	0.13a*
(0.01)
	5.37a*
(0.91)
	12.57
(1.92)
	4.30
(2.70)
	0.20
(0.09)
	0.05
(0.09)
	25.44a
(3.26)
	4.32a
(0.50)
	8.41b
(2.08)
	77.08b*
(9.03)
	3.76
(0.24)
	0.62
(0.22)
	4.81b*
(0.78)
	38.51
(11.30)

	White Pine
	5
	0.14a*
(0.03)
	10.55b
(2.03)
	14.94
(1.36)
	1.96
(1.50)
	0.20
(0.05)
	0.03
(0.04)
	26.27a
(3.25)
	5.94ab
(0.93)
	5.19ab
(1.05)
	45.09a
(5.07)
	3.34
(0.26)
	0.59
(0.22)
	3.79a
(0.23)
	30.56
(5.17)

	Yellow Birch 
	3
	0.34b
(0.06)
	16.01c*
(3.06)
	18.87
(5.36)
	3.77
(1.74)
	0.10
(0.07)
	0.06
(0.11)
	48.20b*
(9.58)
	8.20b*
(0.98)
	2.59a*
(1.90)
	38.36a
(3.57)
	4.47
(0.82)
	0.78
(0.16)
	4.99b*
(0.27)
	34.97
(3.12)

	
	
	P value

	Treatment
	
	0.079
	0.016
	0.717
	0.649
	0.716
	0.920
	0.013
	0.066
	0.089
	0.017
	0.353
	0.821
	0.082
	0.698
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