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Supplementary Materials

Table S1. Experimental design 
	Treatment
	Ash dose  referring to soil dose, % w.w
	Soil mass, g
	Ash mass, g
	Total mass in a pot, g

	C
	0
	8000
	0
	8000

	D1
	1
	7920
	80
	8000

	D2
	3
	7760
	240
	8000

	D3
	7
	7440
	560
	8000




Table S2 Variation of PTEs in the soil treated by ash with and without M×g
	Variable
	CS
	CF
	CFP
	D1S
	D2S
	D3S
	D1F
	D2F
	D3F
	D1FP
	D2FP
	D3FP
	p-value2

	
	N = 41
	N = 31
	N = 41
	N = 41
	N = 41
	N = 41
	N = 31
	N = 31
	N = 31
	N = 41
	N = 41
	N = 41
	

	Mg
	9,380 ± 789
	10,928 ± 148
	9,769 ± 1,290
	10,300 ± 929
	9,559 ± 1,385
	8,972 ± 806
	9,552 ± 346
	8,706 ± 0
	8,723 ± 124
	8,825 ± 889
	9,392 ± 776
	8,563 ± 1,819
	0.11

	Na
	2.75 ± 0.50 g
	3.00 ± 0.00 g
	5.75 ± 1.26 def
	4.00 ± 0.00 fg
	7.00 ± 0.00 cde
	10.00 ± 1.41 ab
	5.25 ± 0.50 efg
	9.50 ± 0.58 abc
	11.50 ± 1.73 a
	8.00 ± 1.15 bcd
	11.25 ± 2.06 a
	9.75 ± 1.26 ab
	<0.001

	Al
	66,102 ± 1,099 a
	66,770 ± 529 a
	66,283 ± 1,639 a
	63,887 ± 166 bc
	61,951 ± 702 cd
	60,290 ± 440 de
	65,176 ± 190 ab
	59,980 ± 99 de
	62,174 ± 87 cd
	62,431 ± 662 c
	59,430 ± 1,047 e
	57,079 ± 680 f
	<0.001

	Si
	360,443 ± 2,900
	361,527 ± 1,855
	359,165 ± 3,658
	361,254 ± 1,293
	363,644 ± 1,665
	361,169 ± 2,335
	361,203 ± 2,122
	358,657 ± 2,190
	361,226 ± 2,499
	362,880 ± 2,724
	364,492 ± 3,086
	359,186 ± 2,538
	0.077

	P
	LOD
	LOD
	LOD
	LOD
	216 ± 251 d
	2,643 ± 473 b
	LOD
	3,993 ± 582 a
	568 ± 189 cd
	LOD
	1,175 ± 255 c
	4,669 ± 683 a
	<0.001

	S
	130 ± 101 abc
	34 ± 11 c
	190 ± 60 ab
	72 ± 29 bc
	147 ± 63 abc
	159 ± 14 abc
	70 ± 22 bc
	165 ± 15 abc
	33 ± 1 c
	235 ± 43 a
	149 ± 40 abc
	228 ± 60 a
	<0.001

	K
	21,575 ± 1,256 cd
	20,046 ± 1,015 d
	21,963 ± 1,120 bcd
	22,442 ± 1,709 bcd
	24,002 ± 1,182 abc
	27,091 ± 1,995 a
	21,558 ± 709 bcd
	27,203 ± 511 a
	25,319 ± 494 ab
	22,083 ± 873 bcd
	24,066 ± 1,910 abc
	26,741 ± 1,560 a
	<0.001

	Ca
	9,630 ± 691 de
	8,406 ± 402 e
	9,712 ± 871 cde
	9,777 ± 536 cde
	10,423 ± 598 bcde
	11,869 ± 394 bcd
	9,693 ± 422 cde
	13,392 ± 1,330 ab
	12,716 ± 1,985 abc
	11,236 ± 1,676 bcde
	11,392 ± 851 bcde
	15,419 ± 2,001 a
	<0.001

	Ti
	6,020 ± 256 ab
	5,905 ± 218  ab
	6,201 ± 376 a
	5,983 ± 252  ab
	5,646 ± 383  ab
	5,441 ± 311 b
	6,131 ± 332  ab
	5,681 ± 180  ab
	5,501 ± 36  ab
	6,086 ± 133  ab
	5,656 ± 252  ab
	5,673 ± 138  ab
	0.003

	Mn
	698 ± 81
	653 ± 45
	727 ± 95
	703 ± 47
	648 ± 32
	615 ± 13
	670 ± 49
	599 ± 28
	673 ± 26
	642 ± 29
	625 ± 79
	666 ± 19
	0.081

	Fe
	25,533 ± 1,030 ab
	24,062 ± 442 abcd
	26,068 ± 1,742 a
	25,395 ± 899 abc
	23,376 ± 1,112 bcd
	22,372 ± 824 d
	25,305 ± 1,031 abc
	22,754 ± 501 cd
	24,222 ± 712 abcd
	25,294 ± 733 abc
	23,078 ± 1,397 bcd
	23,189 ± 768 bcd
	<0.001

	Ni
	27.1 ± 3.4 ab
	19.9 ± 0.1 ab
	27.3 ± 4.8 ab
	26.9 ± 7.7 ab
	26.7 ± 5.2 ab
	24.3 ± 5.7 ab
	34.2 ± 5.5 a
	22.2 ± 2.7 ab
	33.0 ± 8.1 ab
	30.1 ± 4.3 ab
	22.4 ± 4.7 ab
	19.1 ± 4.7 b
	0.010

	Cu
	16.8 ± 2.3 b
	16.5 ± 2.2 b
	18.9 ± 5.6 ab
	17.9 ± 3.3 ab
	21.7 ± 3.8 ab
	18.6 ± 3.1 ab
	19.7 ± 3.4 ab
	22.9 ± 3.9 ab
	24.7 ± 2.6 ab
	17.7 ± 2.0 ab
	26.2 ± 3.7 a
	24.8 ± 3.2 ab
	0.002

	Zn
	55 ± 4 ef
	59 ± 1 ef
	51 ± 6 f
	67 ± 6 de
	81 ± 6 cd
	104 ± 13 ab
	67 ± 2 def
	111 ± 5 a
	91 ± 7 bc
	66 ± 1 de
	89 ± 2 c
	111 ± 7 a
	<0.001

	Br
	6.54 ± 0.48
	5.28 ± 0.44
	5.88 ± 0.74
	5.91 ± 0.62
	6.40 ± 1.21
	6.69 ± 0.39
	6.56 ± 0.85
	7.00 ± 1.29
	6.90 ± 0.63
	6.37 ± 0.75
	5.75 ± 0.96
	6.38 ± 0.39
	0.2

	Rb
	106.9 ± 3.6 a
	97.2 ± 0.9 ab
	108.5 ± 6.7 a
	106.1 ± 3.1 a
	97.7 ± 4.9 ab
	94.2 ± 5.5 b
	104.0 ± 1.6 ab
	97.4 ± 1.2 ab
	105.8 ± 4.8 ab
	102.8 ± 0.9 ab
	97.8 ± 8.0 ab
	98.1 ± 2.6 ab
	<0.001

	Sr
	124 ± 4 ab
	116 ± 2 b
	127 ± 8 ab
	123 ± 4 ab
	119 ± 5 b
	121 ± 7 ab
	124 ± 3 ab
	121 ± 2 ab
	128 ± 5 ab
	123 ± 1 ab
	130 ± 7 ab
	132 ± 9 a
	0.022

	Y
	40.66 ± 1.27 a
	36.75 ± 0.60 abc
	41.42 ± 2.01 a
	40.26 ± 1.65 ab
	34.94 ± 1.92 c
	33.79 ± 1.67 c
	40.64 ± 3.86 ab
	34.88 ± 2.15 bc
	38.23 ± 0.47 abc
	39.99 ± 1.33 ab
	36.75 ± 2.09 abc
	35.43 ± 2.93 bc
	<0.001

	Zr
	680 ± 7 ab
	609 ± 14 cdef
	689 ± 45 a
	674 ± 16 abc
	621 ± 33 bcdef
	565 ± 30 f
	669 ± 22 abcd
	605 ± 11 def
	644 ± 12 abcde
	660 ± 21 abcde
	622 ± 38 bcdrf
	597 ± 6 ef
	<0.001

	Pb
	27.64 ± 0.97 ab
	24.49 ± 1.87 ab
	29.76 ± 5.35 a
	27.94 ± 0.77 ab
	24.92 ± 2.82 ab
	23.95 ± 3.20 b
	27.55 ± 0.79 ab
	26.13 ± 0.52 ab
	23.34 ± 0.91 b
	27.72 ± 1.32 ab
	24.27 ± 1.17 ab
	24.54 ± 0.87 ab
	0.008

	1 Mean ± SD

	2 One-way analysis of means



Table S3 TEs content in M×g leaves (mg kg−1)
	Variable
	C
	D1
	D2
	D3
	p-value2

	
	N = 51
	N = 51
	N = 51
	N = 51
	

	Mg
	2,125 ± 371 a
	1,036 ± 253 b
	1,008 ± 406 b
	967 ± 170 b
	<0.001

	Si
	32,515 ± 2,348 ab
	43,701 ± 9,698 a
	39,713 ± 6,920 ab
	30,755 ± 4,069 b
	0.018

	P
	727 ± 91 b
	656 ± 219 b
	1,311 ± 259 a
	607 ± 246 b
	<0.001

	S
	865 ± 70
	856 ± 89
	850 ± 34
	773 ± 120
	0.3

	K
	7,795 ± 633 d
	10,666 ± 681 c
	16,544 ± 1,375 b
	22,673 ± 1,701 a
	<0.001

	Ca
	17,091 ± 1,361 a
	13,106 ± 4,717 ab
	10,944 ± 2,407 b
	9,467 ± 891 b
	0.003

	Mn
	162 ± 18 a
	133 ± 47 ab
	78 ± 16 c
	93 ± 17 bc
	<0.001

	Fe
	312 ± 23 a
	272 ± 55 a
	202 ± 32 b
	248 ± 19 ab
	0.001

	Ni
	9.5 ± 1.9 b
	16.7 ± 2.0 a
	17.3 ± 3.6 a
	17.7 ± 2.1 a
	<0.001

	Cu
	8.33 ± 2.29
	6.65 ± 2.12
	8.87 ± 4.18
	8.26 ± 2.52
	0.7

	Zn
	27 ± 5
	29 ± 10
	28 ± 7
	34 ± 5
	0.4

	Mo
	0.19 ± 0.13 d
	1.03 ± 0.37 c
	1.96 ± 0.40 b
	4.04 ± 0.57 a
	<0.001

	Pb
	0.70 ± 0.36
	0.22 ± 0.27
	0.48 ± 0.35
	0.54 ± 0.44
	0.2

	1 Mean ± SD

	2 One-way analysis of means



Table S4 TEs content in M×g stems (mg kg−1)
	Variable
	C
	D1
	D2
	D3
	p-value2

	
	N = 51
	N = 51
	N = 51
	N = 51
	

	Mg
	620 ± 258 a
	189 ± 39 b
	202 ± 36 b
	155 ± 45 b
	<0.001

	Si
	3,719 ± 568 ab
	4,877 ± 1,008 a
	4,264 ± 309 ab
	3,488 ± 645 b
	0.024

	P
	845 ± 210 a
	487 ± 110 b
	421 ± 56 b
	180 ± 31 c
	<0.001

	S
	289 ± 79 a
	195 ± 32 ab
	224 ± 45 ab
	149 ± 45 b
	0.006

	K
	4,505 ± 2,038 c
	3,479 ± 634 c
	7,009 ± 648 b
	13,880 ± 1,497 a
	<0.001

	Ca
	1,547 ± 447 a
	1,172 ± 133 ab
	1,038 ± 177 b
	723 ± 108 b
	0.001

	Mn
	74 ± 11 a
	48 ± 8 b
	32 ± 4 c
	20 ± 6 c
	<0.001

	Fe
	13.74 ± 1.82
	10.86 ± 8.47
	8.39 ± 0.73
	10.49 ± 1.10
	0.3

	Ni
	2.78 ± 0.69 b
	2.78 ± 0.61 b
	4.05 ± 0.47 b
	5.91 ± 1.42 a
	<0.001

	Cu
	1.64 ± 1.51
	0.61 ± 0.89
	1.23 ± 1.15
	2.55 ± 1.65
	0.2

	Zn
	18 ± 6 ab
	10 ± 4 b
	16 ± 5 b
	27 ± 6 a
	0.001

	Pb
	0.00 ± 0.00 b
	0.29 ± 0.25 a
	0.22 ± 0.08 ab
	0.10 ± 0.10 ab
	0.022

	1 Mean ± SD

	2 One-way analysis of means






