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Table 4. Mean values of soil properties at the two study sites.

Concentration

81

Horizon Thickness Ca*™ Mgt Nat K¥ APt HT CEC Exch. acidity Exch.bases BS SOM Total C Clay pHw

cm mmolc kg™ % mass%

Lysina

Oi + Oe 2.8 45.8 86 1.1 103 488 628 177 112 65.8 37.4 81.1 429 ND 3.7
Oa 39 25.8 6.1 071 59 965 708 206 167 38.5 18.1 58.4 31.9 ND 3.5
E 16,7 1.1 032 0.18 094 278 97 400 375 2.5 66 29 1.4 055 39
B 31.9 24 0.48 021 12 827 125 995 952 4.3 41 76 3.6 0.19 4.0
C ND 078  0.13 0.14 0.63 34.1 1.7 374 357 1.7 45 39 067 038 45
Pluhiiv Bor

Oi + Oe 4.0 509 59.5 093 69 469 709 236 118 118 479 742 383 ND 3.8
Oa 2.1 38.1 198.0 L.l 76 450 559 346 101 245 486 556 298 ND 4.0
A 13.1 39 70.1 0.18 066 220 5.4 103 28.2 75 69.2 55 19 0.39 5.0
B 60.0 44 113.0 0.7 081 151 3.0 136 18.0 118 773 43 2.3 1.43 5.8
C ND so 1570 022 12 062 00 163 0.62 162 99.6 33 021 179 67

ND - not determined

CEC - cation exchange capacity
BS — base saturation

SOM - soil organic matter

pHy — soil pH in water
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Table S. Fine soil mass (<2 mm: mineral soil, <5 mm: organic soil), and pools of exchangeable cations, soil organic matter (SOM), total
carbon, and clay at the study sites.

Pools

Horizon Mass/area Ca2t Mgt Nat K+ AP H'Y CEC Exch.acidity Exch.bases SOM Total C Clay

kg m™? mmolc m™? kgm™?
Lysina
Oi + Oe 2.3 105 19.8 2.5 236 112 144 410 257 150 1.9 1.0 ND
Oa 11.5 297 69.7 82 67.7 1110 814 2370 1920 440 6.7 3.7 ND
0~10cm 62.2 114 255 72.4 830 2020 613 2920 2830 300 28 1.7 0.23
10-20 cm 52.4 76 170 60.8 61.5 2410 452 3080 2870 220 20 0.8 0.17
20-30 cm 52.1 96 19.4 637 638 2730 667 3640 3400 240 23 1.7 0.12
30-40 cm 55.8 85 143 679 58.8 3010 257 3490 3270 230 3.1 1.0 0.11
40-43 (to C) 26.2 57 87 463 347 1250 45 1440 1300 150 1.4 04 0.09
Forest floor 13.8 402 895 107 91.3 1220 958 2780 2180 590 8.6 4.7 ND
Mineral soil (0-40 cm) 223 370 76.2 265 267 10200 1990 13100 12200 980 10.1 5.2 0.63
Pluhiiv Bor
Oi + Oe 3.1 158 184 29 213 145 220 730 365 370 23 1.2 ND
QOa 4.1 156 812 4.4 31.0 185 229 1420 414 1000 23 1.2 ND
0-10cm 39.7 95 245 13.4 41.1 2870 0 3260 2870 390 32 14 0.42
10-20 cm 68.2 93 935 213 230 1950 77 3100 2030 1070 23 08 0.98
20-30 cm 88.5 298 3030 23.7 150 550 0 3910 550 3360 22 02 1.65
30-40 cm 84.3 413 4810 21.1 119 103 0 5360 103 5260 2.1 0.1 1.53
Forest floor 7.2 314 996 73 523 330 449 2150 779 1370 46 24 ND
Mineral soil (0—40 cm) 281 899 9020 79.5 91.0 5470 77 15600 5550 10100 9.8 2.6 4.58

ND - not determined
CEC - cation exchange capacity
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Table 6. Annual volume-weighted ion concentrations and mass fluxes in bulk precipitation, throughfall and streamwater
measured at the Lysina (LYS) and Pluhfiv Bor (PLB) catchments for the water year 1993 (Nov. 1992-Oct. 1993).

Concentration (pmol L") Fluxes (mmol m~2 yr~")
Parameter LYS LYS PLB LYS PLB LYS LYS PLB LYS PLB

Bulk Throughfall Streamwater Bulk Throughfall Streamwater
Water (mm) 1016 699 583 406 221
pH 4.40 3.81 3.90 3.97 7.01
Ht 39.8 156 127 107 0.15 40.0 109 74.0 44.8 0.0
Ca**t 7.4 49.2 314 86.0 44.7 7.6 34.4 18.3 349 9.9
Mgt 2.2 14.6 28.9 28.3 687 22 10.2 16.9 1.5 152
Na*t 11.2 23.6 14.5 89.7 49.5 11.3 16.5 8.5 36.4 11.0
K* 1.7 80.8 46.2 24.5 5.4 1.7 56.7 27.0 9.9 1.2
Al 1.9 6.7 4.6 533 6.6 1.9 4.7 2.7 21.7 1.5
NH;} 51.0 52.2 25.8 2.2 0.6 51.8 364 150 0.9 0.1
NOy 42.3 85.2 49.2 32.6 36.2 43.0 59.3 287 13.2 8.0
SO;~ 317 171 130 211 444 32.2 119 75.7 85.5 98.2
Ci~ 12.2 41.0 29.0 39.0 66.5 12.4 28.5 16.9 15.8 14.7
ANC ND ND ND —128 438 ND ND ND —-52.1 97.0
DOC ND ND ND 1360 1030 ND ND ND 552 228
H4SiO4 ND 3.2 2.6 224 324 ND 2.2 1.5 75.8 59.7

ND - not determined
ANC - acid neutralizing capacity
DOC - dissolved organic carbon
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Table 9. Range of foliage deficiency and optimum concentrations for Norway spruce in comparison with measured values (arithmetic
average and standard deviation) at Lysina (n = 12) and Pluhfiv Bor (n=12).

Element  Deficiency Deficiency Optimum Optimum Concentration at  Concentration at
concentration™  concentration oozoa::mzozm; concentration Lysina Pluhtiv Bor
(mass%) (mmolkg™")  (mass%) (mmol kg™")  (mmol kg~") (mmol kg™")

N <1-13 <710-930 1.7-2.4 1200-1700 960 (200) 860 (87)

K <0.4-0.45 <100-120 0.5-1.3 130-330 141 (27) 84 (4)

Ca <0.1-0.2 <25-50 0.03-0.68 8-170 70 (32) 160 (31)

Mg <0.06-0.08 <25-33 0.07-0.14 29-58 13 (6) 110 (18)

N:K 1-3 3-8 7 10

N:Ca 2-7 5.7-20 14 5.4

N:Mg 8-30 14-52 74 8

t after Zech et al. 1985
! after Zoettl et al. 1989

§ after Innes 1993
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