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Table S1. Data of Fig. 1. Dissolved silicon content (mg/L) of the solution of spruce needles, needle ash, silica gel and diatomite at pH 2 – 12.

	Days
	
	pH

	
	
	2.0
	2.4
	3.6
	4.7
	5.8
	6.9
	7.3
	8.0
	8.6
	9.1
	9.6
	10.3
	11.1
	11.5
	11.7
	11.9

	
	
	spruce needles

	2
	
	0.35
	0.44
	0.49
	0.63
	0.88
	0.97
	0.89
	1.01
	1.03
	1.21
	1.27
	1.57
	1.61
	1.75
	1.97
	2.41

	4
	
	0.18
	0.23
	0.28
	0.47
	0.84
	1.12
	1.19
	1.41
	1.32
	1.55
	1.64
	1.83
	1.99
	2.24
	2.55
	3.06

	6
	
	0.38
	0.41
	0.48
	0.84
	1.15
	1.79
	1.89
	2.89
	2.41
	2.77
	2.24
	2.77
	2.78
	3.21
	3.51
	4.18

	8
	
	0.41
	0.46
	0.65
	1.00
	1.46
	2.38
	3.05
	5.17
	3.61
	3.70
	3.31
	3.41
	3.38
	3.69
	4.14
	5.00

	10
	
	0.40
	0.43
	0.70
	0.97
	1.68
	2.89
	4.10
	6.74
	4.54
	4.89
	4.24
	4.00
	4.44
	4.24
	4.91
	5.48

	14
	
	0.29
	0.32
	0.72
	1.04
	2.32
	3.86
	6.03
	9.00
	6.93
	6.57
	5.82
	5.10
	4.74
	4.99
	5.41
	6.25

	18
	
	0.71
	0.67
	0.98
	1.46
	3.50
	5.32
	8.48
	11.4
	9.46
	8.67
	8.06
	6.62
	5.74
	6.25
	7.04
	7.35

	22
	
	0.74
	0.79
	1.07
	1.67
	4.76
	6.15
	10.6
	13.6
	11.7
	10.6
	10.4
	8.20
	7.29
	8.17
	8.65
	9.10

	
	
	spruce needle ash

	2
	
	7.27
	6.53
	6.95
	6.76
	9.87
	20.2
	22.7
	23.6
	25.0
	25.9
	25.3
	25.3
	24.6
	24.8
	24.1
	27.0

	4
	
	7.55
	6.88
	7.36
	8.04
	14.6
	23.2
	25.2
	25.9
	27.6
	28.7
	28.5
	29.4
	29.7
	28.7
	27.9
	35.8

	6
	
	5.45
	4.36
	5.38
	6.86
	16.5
	22.4
	24.5
	24.5
	27.5
	28.2
	29.9
	33.3
	32.5
	31.9
	33.3
	38.5

	8
	
	7.84
	6.89
	7.93
	10.4
	20.7
	25.7
	26.3
	25.9
	28.3
	28.7
	29.2
	32.3
	32.1
	31.4
	34.5
	37.2

	10
	
	7.77
	6.93
	7.92
	10.8
	21.7
	25.8
	26.2
	26.5
	28.8
	29.0
	29.6
	32.9
	33.4
	35.3
	36.4
	38.5

	14
	
	9.07
	6.80
	8.72
	12.8
	24.7
	27.9
	28.3
	28.1
	31.0
	31.4
	32.4
	37.1
	38.5
	37.5
	37.1
	41.2

	18
	
	7.92
	7.11
	9.37
	14.3
	26.0
	29.4
	29.5
	29.5
	32.3
	33.0
	34.0
	39.3
	39.2
	38.7
	38.9
	43.3

	22
	
	8.21
	7.03
	9.19
	14.9
	26.0
	28.8
	28.3
	28.6
	30.4
	31.5
	33.0
	37.9
	37.6
	37.0
	37.6
	41.0

	
	
	silica gel

	2
	
	0.5
	0.6
	2.6
	10.4
	21.0
	36.5
	38.5
	40.6
	44.0
	47.7
	53.7
	64.4
	79.4
	119
	156
	214

	4
	
	4.4
	4.3
	7.7
	18.4
	30.4
	40.6
	42.9
	44.5
	47.2
	49.1
	55.7
	66.5
	82.2
	116
	156
	212

	6
	
	6.1
	6.4
	11.0
	24.3
	35.9
	43.7
	45.7
	47.5
	48.0
	49.9
	54.4
	67.5
	83.7
	116
	163
	213

	8
	
	8.3
	8.0
	14.2
	28.8
	41.0
	46.8
	46.1
	45.9
	48.7
	50.8
	56.6
	68.6
	83.3
	113
	155
	218

	10
	
	8.9
	8.9
	16.2
	31.5
	42.0
	45.7
	45.5
	45.9
	46.6
	48.9
	56.2
	67.1
	82.2
	113
	157
	212

	14
	
	9.6
	8.9
	18.2
	35.4
	43.8
	45.6
	44.4
	44.7
	46.0
	49.7
	56.0
	66.9
	82.8
	118
	167
	219

	18
	
	15.0
	16.4
	35.1
	46.0
	48.6
	53.9
	50.0
	57.8
	55.3
	57.1
	55.6
	74.5
	88.6
	118
	162
	203

	22
	
	15.5
	18.8
	25.3
	48.9
	59.8
	51.1
	50.2
	43.4
	45.7
	61.5
	63.5
	68.0
	92.2
	112
	174
	206

	
	
	diatomite

	2
	
	5.5
	4.6
	2.6
	3.2
	4.8
	6.0
	6.0
	7.8
	11.3
	11.6
	13.3
	21.6
	53.7
	78.1
	106
	117

	4
	
	7.2
	5.3
	4.2
	3.8
	5.0
	6.6
	7.6
	9.9
	14.5
	15.8
	15.0
	31.7
	74.2
	109
	151
	173

	6
	
	8.5
	10.1
	5.1
	3.9
	5.9
	10.0
	10.7
	14.8
	20.1
	19.9
	17.4
	37.1
	85.5
	136
	171
	194

	8
	
	7.9
	6.4
	5.0
	4.0
	7.3
	8.3
	9.4
	12.7
	21.1
	22.0
	20.9
	42.1
	90.7
	144
	181
	200

	10
	 
	10.5
	7.6
	5.4
	3.6
	7.3
	12.3
	10.8
	15.5
	24.1
	22.6
	24.2
	46.3
	98.5
	156
	192
	216






Table S2. Data of Fig. 2. Silicon solubility of spruce needles, needle ash, silica gel and diatomite at different pH values on day 22 (mg/45 ml).  

	pH
	Picea abies
	Silica
	Diatomite

	
	needle
	needle ash
	gel
	

	2.0
	0.03
	0.37
	0.70
	0.47

	2.4
	0.04
	0.32
	0.85
	0.34

	3.6
	0.05
	0.41
	1.14
	0.24

	4.7
	0.07
	0.67
	2.20
	0.16

	5.8
	0.21
	1.17
	2.69
	0.33

	6.9
	0.28
	1.29
	2.30
	0.55

	7.3
	0.48
	1.27
	2.26
	0.49

	8.0
	0.61
	1.29
	1.95
	0.70

	8.6
	0.53
	1.37
	2.06
	1.08

	9.1
	0.48
	1.42
	2.77
	1.02

	9.6
	0.47
	1.49
	2.86
	1.09

	10.3
	0.37
	1.71
	3.06
	2.08

	11.1
	0.33
	1.69
	4.15
	4.43

	11.5
	0.37
	1.66
	5.03
	7.03

	11.7
	0.39
	1.69
	7.81
	8.66

	11.9
	0.41
	1.73
	9.28
	9.72







Table S3. Data of Fig. 5. Abundance (%) of spruce needle (TN) phytolith types (eroded Picea-blocky phytoliths, non-eroded Picea-blocky phytoliths, tissue fragments, other morphotypes) treated at different pH solutions.


	pH
	eroded
Picea–blocky type
	Picea–blocky type
	Tissue fragments
	Other morphotypes

	2.0
	25.38
	38.46
	36.15
	0.00

	2.4
	37.62
	31.68
	28.71
	1.98

	3.6
	22.94
	38.24
	28.82
	10.00

	4.7
	30.92
	28.95
	22.37
	17.76

	5.8
	45.08
	13.93
	18.85
	22.13

	6.9
	26.50
	7.50
	15.50
	50.50

	7.3
	29.28
	9.89
	14.83
	46.01

	8.0
	30.88
	10.60
	15.21
	43.32

	8.6
	48.81
	7.74
	14.29
	29.17

	9.1
	54.21
	2.34
	2.80
	40.65

	9.6
	42.56
	7.85
	6.20
	43.39

	10.3
	60.26
	4.80
	4.37
	30.57

	11.1
	68.61
	6.28
	0.90
	24.22

	11.5
	66.99
	0.00
	0.96
	32.06

	11.7
	64.10
	0.00
	0.64
	35.26

	11.9
	69.30
	0.00
	0.58
	30.12





Table S4. Data of Fig. 8. Differences in element contents (atom %) between phytoliths treated at acidic and alkaline pH. Mean values of element content of the spruce needle phytoliths treated at different pH solutions. The threshold is 0.1 atom %. Ref: element content of the reference phytoliths (after dry ashing), ash: element content of the phytoliths in treated needle ash, tissue: element content of the phytoliths in the needle tissue. The diversity of elements in phytoliths was lower at acidic pH.


	
	
	C
	O
	Si
	Ca
	K
	Na
	Al
	Mg

	Ref
	Ref
	5.01
	65.96
	24.11
	2.12
	0.90
	<0.1
	0.19
	0.43

	pH 2.0
	ash
	6.59
	60.44
	32.96
	<0.1
	<0.1
	<0.1
	<0.1
	<0.1

	
	tissue
	14.83
	61.82
	23.35
	<0.1
	<0.1
	<0.1
	<0.1
	<0.1

	pH 9.1
	ash
	4.01
	66.38
	24.36
	1.04
	1.31
	2.76
	0.09
	0.05

	
	tissue
	31.20
	44.89
	20.96
	0.29
	0.18
	2.49
	<0.1
	<0.1

	pH 10.3
	ash
	3.17
	60.09
	30.05
	3.37
	1.88
	1.21
	0.11
	0.13

	
	tissue
	9.29
	59.09
	29.99
	<0.1
	<0.1
	1.44
	0.20
	<0.1

	pH 11.9
	ash
	5.29
	64.32
	28.43
	0.88
	0.52
	0.44
	0.06
	0.05

	
	tissue
	8.04
	64.32
	27.33
	<0.1
	<0.1
	0.31
	<0.1
	<0.1
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