
Supplementary Material 1. Soil physical properties 

  

Mean St dev n MeanSt dev n Mean St dev n Mean St dev n MeanSt dev n Mean St dev n Mean St dev n MeanSt dev n Mean St dev n Mean St dev n Mean St dev n
Clay (%)

0-10 6.3 1.3 7 19.7 1.3 4 17.5 3.6 32 14.1 3.1 3 21.2 1 19.6 3.5 38 14.4 2.1 91 19.4 1 17.8 3.7 6 7.0 1.0 3 20.9 2.4 6
10-30 6.2 1.3 8 15.7 1.3 4 17.8 3.3 29 13.3 2.2 3 13.3 1 16.7 2.7 38 14.1 1.8 90 17.1 1 18.7 4.2 6 7.5 2.7 3 20.8 2.4 6
30-70 6.0 0.7 3 15.2 0.7 2 18.6 1.6 29 9.9 0.9 3 9.1 1 17.2 2.5 36 13.8 2.2 89 16.4 1 17.8 1.2 6 7.0 3.1 3 20.2 3.2 6
70-100 6.0 1 16.9 1.3 2 13.0 4.9 5 5.9 0.3 3 19.7 4.5 8 19.5 2.3 13 14.5 1 17.0 3.5 6 6.7 3.7 3 16.1 5.8 6
70-R95% 16.9 1.1 2 11.7 5.3 6 4.4 1 7.0 1 20.1 3.7 6 20.5 1.7 12 14.4 1 18.4 1.8 6 10.1 2.3 2 17.3 5.5 6

Silt fine (%)
0-10 7.1 2.1 7 42.7 0.4 4 15.4 2.5 32 16.7 3.8 3 24.8 1 16.6 3.3 38 23.8 2.6 91 17.5 1 6.1 2.2 6 0.8 0.6 3 35.0 5.5 6
10-30 7.5 2.0 8 45.0 0.7 4 14.9 2.1 29 15.8 3.2 3 21.6 1 18.0 2.8 38 23.8 2.6 90 18.1 1 6.4 1.1 6 1.1 0.8 3 36.1 5.2 6
30-70 7.1 1.3 3 42.4 0.2 2 15.4 2.2 29 17.6 3.5 3 21.9 1 17.9 2.9 36 23.3 3.0 89 19.4 1 6.8 1.0 6 1.2 0.7 3 34.6 6.1 6
70-100 6.3 1 39.7 0.3 2 11.3 2.3 5 16.4 5.8 3 16.4 4.6 8 22.7 1.7 13 18.4 1 6.8 2.0 6 1.4 0.2 3 30.9 5.7 6
70-R95% 39.2 0.1 2 12.4 3.5 6 13.5 1 20.5 1 18.2 3.6 6 23.3 2.4 12 18.2 1 6.4 1.0 6 1.7 0.4 2 31.7 6.4 6

Silt coarse (%)
0-10 3.3 0.9 7 26.7 0.8 4 7.3 1.2 32 7.7 1.9 3 8.2 1 5.9 1.0 38 43.8 8.3 91 9.1 1 3.6 0.2 6 1.3 0.4 3 9.9 1.7 6
10-30 3.6 1.0 8 29.1 2.1 4 7.1 1.1 29 8.3 1.3 3 7.9 1 6.3 1.1 38 43.9 8.4 90 8.5 1 3.2 0.6 6 1.5 0.4 3 10.1 1.5 6
30-70 3.8 0.8 3 30.3 1.5 2 7.4 1.1 29 7.4 2.2 3 8.1 1 6.8 1.2 36 43.7 8.7 89 9.4 1 3.2 0.4 6 1.5 0.3 3 10.2 1.7 6
70-100 3.7 1 24.9 5.2 2 5.6 1.0 5 8.1 3.9 3 7.0 1.6 8 47.6 2.1 13 10.5 1 3.3 0.5 6 1.8 0.6 3 9.4 1.4 6
70-R95% 24.2 4.5 2 5.8 1.0 6 8.9 1 7.8 1 7.7 0.7 6 40.8 3.8 12 10.5 1 3.3 0.4 6 2.1 1.2 2 9.7 1.7 6

Sand fine (%)
0-10 20.4 2.2 7 3.4 0.3 4 11.9 1.7 32 11.7 2.3 3 8.6 1 5.9 1.2 38 11.2 2.0 91 12.2 1 44.3 3.1 6 61.4 5.0 3 17.8 10.6 6
10-30 21.6 2.3 8 3.4 0.1 4 11.6 1.3 29 12.2 1.3 3 8.4 1 6.5 1.5 38 11.3 2.0 90 12.8 1 42.0 3.5 6 61.4 6.7 3 17.6 10.4 6
30-70 17.3 5.1 3 3.9 0.3 2 11.6 1.2 29 10.1 1.2 3 9.3 1 6.9 1.6 36 11.7 2.4 89 13.3 1 43.4 0.6 6 60.2 6.1 3 17.6 8.8 6
70-100 9.7 1 5.1 1.2 2 12.4 3.3 5 9.9 3.7 3 8.0 1.8 8 9.1 2.7 13 14.7 1 45.5 2.4 6 58.5 6.1 3 21.5 11.4 6
70-R95% 5.3 1.0 2 12.4 3.0 6 11.3 1 9.0 1 8.2 1.5 6 8.0 1.6 12 14.6 1 43.5 1.7 6 60.6 6.2 2 20.1 10.2 6

Sand coarse (%)
0-10 62.9 4.1 7 7.6 0.9 4 47.6 6.1 32 49.9 9.5 3 37.2 1 51.1 8.4 38 6.5 9.1 91 41.9 1 28.3 1.6 6 29.5 4.6 3 16.4 10.7 6
10-30 61.2 2.8 8 6.8 1.3 4 48.6 5.9 29 51.0 6.4 3 48.9 1 52.3 6.0 38 6.5 9.1 90 43.5 1 29.8 2.2 6 28.3 4.3 3 15.4 9.4 6
30-70 65.8 6.2 3 8.2 0.7 2 47.0 3.8 29 55.0 6.2 3 51.7 1 51.1 6.1 36 7.4 12.1 89 41.5 1 28.8 1.4 6 30.2 4.6 3 17.5 11.8 6
70-100 74.3 1 13.4 5.6 2 57.7 9.2 5 60.7 14.7 3 48.9 10.6 8 1.0 0.7 13 41.9 1 27.3 1.8 6 31.6 8.0 3 22.0 15.1 6
70-R95% 14.3 4.7 2 57.6 8.3 6 61.8 1 55.7 1 45.8 7.3 6 7.5 5.5 12 42.3 1 28.3 1.6 6 25.6 5.4 2 21.3 15.1 6

Fine earth (%)
0-10 96.0 1.5 13 97.3 0.1 8 60.9 10.7 39 73.2 5.8 7 88.5 0.0 6 74.1 6.3 134 100.0 0.0 92 66.6 1.2 10 100.0 0.0 23 100.0 0.0 20 73.9 4.6 20
10-30 94.9 1.0 13 85.8 0.5 8 62.6 8.5 42 67.1 6.1 8 84.5 0.0 6 79.7 6.8 134 100.0 0.0 92 55.4 0.2 10 100.0 0.0 23 100.0 0.0 20 71.8 4.7 20
30-70 94.5 0.3 4 78.7 1.9 6 62.7 7.8 42 68.4 4.1 9 81.9 0.0 6 82.2 8.2 133 100.0 0.0 89 48.8 1.6 10 100.0 0.0 9 100.0 0.0 10 69.9 5.9 20
70-100 94.0 0.0 3 72.4 2.4 6 56.8 11.4 6 67.2 4.1 5 83.3 0.0 8 100.0 0.0 13 44.2 0.0 10 100.0 0.0 9 100.0 0.0 10 69.0 5.1 20
70-R95% 93.9 0.0 2 72.9 0.0 6 54.2 9.8 6 67.7 1.4 2 80.8 0.0 6 83.3 0.4 8 100.0 0.0 12 43.3 0.0 10 100.0 0.0 9 100.0 0.0 3 69.5 4.8 20

Bulk density*
0-10 1.1 11 0.8 6 1.0 2 0.7 1 0.5 1 0.6 120 0.8 90 0.9 10 1.2 23 1.4 1 0.8 1
10-30 1.2 11 1.0 6 1.2 2 0.9 1 0.6 6 0.9 124 1.1 90 1.3 10 1.2 23 1.4 1 1.0
30-70 1.3 2 1.2 6 1.3 1 1.0 1 0.7 1 1.1 122 1.3 87 1.4 6 1.4 9 1.4 1 1.1
70-100 1.4 2 1.5 6 1.4 1.1 1 1.3 7 1.5 11 1.6 9 1.3 9 1.4 1.2
70-R95% 1.4 1 1.5 6 1.4 1 1.1 1 0.7 5 1.2 6 1.5 4 1.6 1.3 1.5 2 1.2 3

pH(H2O)
LFH 4.3 0.1 5 3.9 0.1 7 4.2 0.1 4 4.3 0.2 39
0-10 4.1 0.2 13 3.7 0.1 8 3.6 0.2 25 3.7 0.2 7 3.5 1 4.1 0.2 134 3.8 0.2 92 3.7 1 4.5 0.3 23 4.9 0.2 6 4.2 0.3 20
10-30 4.5 0.2 13 4.3 0.2 8 3.9 0.2 24 4.0 0.2 7 3.9 1 4.6 0.1 134 4.2 0.1 92 4.3 1 4.7 0.5 23 5.0 0.2 6 4.3 0.2 20
30-70 4.7 0.1 4 4.6 0.1 6 4.3 0.2 24 4.5 0.2 7 4.2 1 4.6 0.1 133 4.3 0.1 89 4.6 1 5.3 0.4 9 5.1 0.2 6 4.4 0.2 20
70-100 4.7 0.1 3 4.7 0.1 6 4.5 0.2 5 4.8 0.0 3 4.7 0.1 8 4.4 0.1 13 4.6 1 5.4 0.3 9 5.1 0.2 6 4.6 0.3 20
70-R95% 4.7 0.1 2 4.8 0.1 6 4.5 0.1 6 4.8 1 4.4 1 4.7 0.1 8 4.6 0.1 12 4.6 1 5.5 0.4 9 5.0 0.2 3 4.6 0.2 20

C:N
LFH 35.4 14.5 10 19.3 3.7 2 24.2 3.0 20 23.8 1.2 4 22.7 8.7 122 24.2 3.6 98 23.2 2.1 10 47.4 4.0 4 26.7 3.9 2
0-10 18.7 1.5 12 13.4 4.5 8 16.2 1.8 25 16.8 1.9 7 18.2 1 18.7 1.4 116 21.9 3.4 92 16.7 1.3 10 16.4 1.8 9 19.7 3.0 20 12.4 0.1 4
10-30 20.3 2.0 12 10.2 1.7 8 14.8 2.4 24 18.5 2.7 7 22.3 1 18.3 1.9 116 27.5 8.0 91 13.7 0.8 10 15.9 6.3 9 19.5 5.0 20 11.6 0.6 4
30-70 15.4 1.5 3 4.9 0.7 6 14.5 2.7 25 20.6 2.6 7 22.9 1 13.3 1.3 3 29.0 12.7 88 14.1 1.6 10 16.6 8.1 9 16.7 6.5 10 10.3 0.8 5
70-100 10.7 2.2 3 2.4 0.8 6 9.4 0.6 5 18.7 1.7 3 10.2 6.5 5 7.8 1.5 13 16.4 1 14.3 1.7 9 17.8 4.6 10 8.3 0.9 5
70-R95% 10.2 1.4 2 2.3 0.7 5 11.8 5.8 6 18.1 1 23.9 1 9.9 4.8 5 6.9 1.3 12 16.3 1 20.5 11.6 3 12.8 4.6 3 8.4 0.8 5

BS ( %)
0-10 11.6 2.1 9 10.7 1.8 2 9.4 5.4 32 16.9 4.4 3 8.9 3.4 5 9.4 3.2 124 18.5 7.3 91 13.0 3.8 10 3.1 0.3 9 27.9 11.3 20 11.7 4.6 15
10-30 6.0 1.1 9 7.0 1.3 2 4.7 2.2 30 9.4 3.7 3 2.6 0.7 5 5.1 2.4 124 9.0 2.1 92 10.8 3.8 10 4.1 0.3 9 26.1 7.3 20 10.4 5.1 15
30-70 9.2 1 4.8 2.3 31 7.3 2.3 3 2.3 0.6 5 4.8 2.5 121 8.9 3.3 89 13.9 4.2 10 5.1 0.3 9 30.5 9.6 10 11.5 6.0 16
70-100 13.5 1 8.8 5.4 5 12.8 8.8 3 2.9 0.6 8 13.5 9.5 13 15.1 5.1 10 5.9 0.5 9 32.7 11.6 10 16.1 11.3 16
70-R95% 11.0 7.3 6 5.3 1 3.0 0.9 5 3.0 0.9 8 20.8 7.8 11 15.1 5.5 10 13.1 0.9 9 39.1 3.7 3 15.3 11.3 16

Fougères Gemaingoutte Itatinga Kondi VauxrenardBreuilAbreschviller Ardennes Aubure 1 Aubure 2 Bonhomme



Supplementary Material 2 - Part1 Soil chemical properties. 

 

  

C (Kg ha-1) Mean St dev n Mean St dev n Mean St dev n Mean St dev n Mean St dev n Mean St dev n Mean St dev n Mean St dev n Mean St dev n Mean St dev n Mean St dev n
LFH 4444.2 1399.8 10 10626.5 4067.4 2 17234.3 4626.2 20 11049.8 1471.0 4 13619.8 6877.7 106 21231.4 15454.4 164 1155.7 291.1 10 8947.1 2224.3 4 12439.4 6472.9 2

0-10 22939.4 4453.8 12 50927.0 26314.4 8 44231.2 13178.1 25 49371.0 36707.3 7 48785.5 1 26122.1 6764.4 126 48061.8 14610.9 92 33887.2 10502.7 10 10205.4 11018.8 23 7652.8 1118.7 20 21052.6 5181.4 4
10-30 23842.8 2895.3 12 34664.9 8263.1 8 44149.0 14321.0 24 45900.4 13650.8 7 41227.1 1 32411.0 8188.8 126 47248.6 14833.8 91 23473.7 4853.5 10 8375.0 7728.2 23 11081.2 1768.8 20 41783.6 8581.1 4
30-70 21329.5 2430.1 3 22661.4 4565.5 6 73264.1 30848.1 25 100363.1 32860.1 7 52070.7 1 28524.3 6887.0 13 36576.5 16629.9 88 23521.2 4797.9 10 28210.5 1375.0 9 18474.8 3999.2 10 28997.1 14196.3 5
70-100 7024.0 3115.2 2 9103.8 3568.0 6 18017.9 6197.0 5 37947.7 9031.1 3 10527.5 5579.5 3 8286.8 1882.9 13 13039.5 1 17988.4 1191.0 9 9513.2 3810.8 10 7735.5 4212.6 5

70-R95% 10018.0 4238.6 2 13422.5 4190.1 4 24104.5 15906.1 6 83028.0 1 12026.0 1 41846.3 50139.7 5 20206.0 4820.3 12 21960.9 1 102426.6 9424.8 3 54029.4 3860.3 3 4613.3 2713.3 5

N (Kg ha-1)
LFH 132.3 41.9 10 494.0 193.1 4 716.6 158.2 20 491.7 54.7 4 531.2 254.0 106 626.3 397.3 98 49.8 12.3 10 294.5 69.3 64 523.2 159.8 4

0-10 1227.8 220.3 12 3662.7 601.5 8 2702.3 688.2 25 2873.7 1916.9 7 2682.3 1 1336.5 297.3 116 2259.0 797.5 92 2034.8 663.3 10 1333.2 410.3 9 400.2 100.1 20 1700.7 408.9 4
10-30 1179.8 152.8 12 3387.3 614.8 8 2977.0 862.8 24 2462.3 611.6 7 1848.9 1 1853.0 533.7 116 1831.7 753.9 91 1714.7 368.7 10 1200.4 248.5 9 652.5 150.3 20 3592.1 666.3 4
30-70 1385.0 111.2 3 4576.0 279.9 6 4953.0 1357.1 25 4865.9 1364.4 7 2271.7 1 1729.8 429.1 3 1518.1 956.8 88 1674.0 347.3 10 1892.7 446.3 9 1714.3 302.1 10 2753.2 1186.0 5
70-100 663.7 120.1 3 3840.5 603.3 6 1925.4 690.6 5 2032.7 485.3 3 4521.4 4373.2 5 1063.7 108.7 13 796.9 1 1270.1 160.8 9 534.1 139.8 10 917.1 454.1 5

70-R95% 962.9 286.6 2 5867.0 892.5 4 1991.7 638.7 6 4576.6 1 503.9 1 4172.4 5128.9 5 2963.5 564.6 12 1343.7 1 6147.1 3088.2 3 4652.4 1786.2 3 538.4 303.6 5

P2O5 available (Kg ha-1)

0-10 72.1 68.9 10 80.8 49.0 6 381.4 210.8 5 335.3 96.4 2 39.6 1 146.7 44.4 124 167.3 94.8 92 50.6 1 110.1 58.7 14 73.7 74.9 6 244.8 143.5 2
10-30 101.2 56.3 10 209.3 81.2 6 1402.1 344.4 4 1227.9 142.5 2 66.2 1 366.8 138.4 124 308.6 117.5 92 175.2 1 140.2 87.5 14 94.5 90.9 6 394.0 167.6 2
30-70 159.6 1 602.7 56.3 6 6257.8 3723.3 4 3437.4 237.4 2 194.3 1 1086.8 792.6 35 951.0 330.8 88 472.5 1 190.1 159.9 6 1240.4 876.8 2
70-100 168.0 1 317.1 123.4 6 6305.8 2793.0 4 4632.2 449.3 2 747.0 200.6 13 352.7 1 172.8 119.8 6 951.8 853.7 2

70-R95% 414.3 193.6 6 6195.5 2431.3 5 62.5 1 2840.1 2788.4 12 597.6 1 1460.4 1575.0 3 572.1 522.3 2

K exch (Kg ha-1)
LFH 21.7 11.7 7 22.3 6.7 4

0-10 32.1 6.6 12 57.7 17.1 8 157.1 73.7 39 67.7 44.3 7 74.2 9.3 5 50.5 15.1 133 74.3 23.0 92 56.1 16.1 10 4.8 0.7 23 17.2 6.3 20 61.4 28.4 18
10-30 31.6 7.4 12 89.0 69.1 8 243.3 102.8 37 213.4 108.1 7 69.4 20.7 5 63.3 19.9 133 68.9 21.9 92 73.8 20.8 10 9.6 1.0 23 25.5 10.7 20 95.9 35.0 18
30-70 47.5 24.3 3 110.0 17.2 6 468.0 178.4 38 267.2 118.4 7 105.3 51.5 5 120.1 49.5 132 115.6 44.2 89 153.9 28.9 10 21.3 0.5 9 40.1 15.2 10 155.0 47.9 18
70-100 55.7 7.3 3 105.6 13.6 6 180.8 168.7 5 58.1 41.9 3 87.5 25.0 8 251.4 49.1 13 131.3 36.7 10 15.8 0.5 9 32.2 27.1 10 106.6 37.3 18

70-R95% 128.2 30.5 2 142.3 18.2 6 181.8 150.9 6 264.8 1 26.9 17.5 5 86.1 54.0 8 709.4 99.8 12 219.7 63.8 10 176.0 6.8 9 266.6 88.7 3 54.5 18.3 18

Na exch  (Kg ha-1)
LFH 1.0 0.4 7 1.0 0.2

0-10 3.2 1.0 7 19.2 17.7 2 5.1 3.5 8 5.3 5.2 5 5.0 11.8 124 14.1 5.2 91 9.3 3.4 10 2.7 0.2 23 7.7 3.9 20 8.3 2.7 18
10-30 5.6 0.2 7 10.6 0.0 2 12.5 8.9 8 16.5 10.2 5 8.3 18.6 124 21.6 6.4 92 19.1 6.9 10 5.7 0.6 23 12.3 6.0 20 20.8 6.8 18
30-70 11.4 0.7 2 25.8 27.9 8 31.3 22.7 5 20.3 45.2 123 51.1 19.4 89 42.8 15.7 10 12.5 0.3 9 24.4 13.2 10 47.9 20.5 18
70-100 9.2 0.2 2 99.5 1 51.5 1 13.2 4.3 8 74.2 22.6 13 31.2 18.5 10 9.3 0.3 9 17.7 11.4 10 42.7 20.5 18

70-R95% 18.9 2.3 2 99.5 1 112.5 1 13.3 8.3 8 275.1 85.6 11 54.2 34.6 10 103.4 4.4 9 313.7 184.1 3 21.4 9.9 18

Ca exch (Kg ha-1)
LFH 84.2 52.3 7 65.3 20.6

0-10 42.5 11.3 11 72.5 19.4 8 81.9 86.8 39 53.3 58.1 7 54.0 41.4 5 22.1 15.8 134 72.6 41.9 91 86.8 43.6 10 13.4 10.9 23 12.6 8.0 20 69.8 45.3 17
10-30 26.5 5.8 11 54.7 25.5 8 78.2 80.1 38 164.0 241.9 7 27.9 11.9 5 9.8 14.3 134 40.3 24.1 92 106.8 68.0 10 9.0 3.9 23 21.7 12.7 20 90.3 56.3 18
30-70 57.6 7.2 3 132.9 56.4 6 110.8 141.1 38 188.2 168.7 7 43.0 30.7 5 14.9 18.6 133 49.9 30.3 89 161.7 59.2 10 10.9 0.3 9 49.2 30.8 10 179.7 144.7 18
70-100 56.8 10.2 3 112.3 43.9 6 317.6 194.0 5 222.7 194.2 3 9.4 4.2 8 146.8 163.2 13 133.8 44.3 10 8.1 0.3 9 39.6 22.9 10 208.9 227.2 18

70-R95% 90.3 8.1 2 165.6 67.1 6 354.6 195.7 6 38.8 1 8.7 5.6 5 11.0 10.6 8 602.1 416.9 11 222.0 83.4 10 91.7 8.4 9 461.8 264.3 3 99.4 131.0 18

Mg exch (Kg ha-1)
LFH 7.3 4.6 7 3.8 0.6 4

0-10 9.3 4.3 12 21.8 5.3 8 24.0 22.0 39 12.2 12.4 7 12.9 2.3 5 10.8 5.0 134 41.0 24.3 91 30.3 11.3 10 7.0 4.6 23 6.0 2.7 20 14.7 9.1 18
10-30 7.6 3.4 12 14.5 5.4 8 24.0 15.8 38 29.4 33.2 7 7.6 6.6 5 10.9 10.4 134 24.1 10.5 92 35.2 14.0 10 4.0 1.2 23 7.5 3.3 20 19.5 10.5 17
30-70 10.6 3.6 3 30.3 5.1 6 34.9 33.8 38 42.7 36.0 7 8.8 8.4 5 16.1 25.7 131 43.7 39.2 89 50.8 21.4 10 6.6 0.2 9 13.8 6.5 10 41.0 34.6 18
70-100 8.9 4.1 3 31.5 4.8 6 74.3 43.8 5 73.2 72.4 3 9.2 9.9 8 187.8 166.1 13 45.0 20.7 10 4.9 0.2 9 7.9 3.1 10 50.4 54.6 18

70-R95% 18.8 4.6 2 41.9 6.0 6 78.2 40.3 6 24.2 1 1.8 1.6 5 14.4 27.0 8 1111.6 430.6 11 73.9 38.7 10 53.9 0.0 9 115.4 51.9 3 23.8 31.7 18
Mn exch (Kg ha-1)

0-10 84.9 68.0 12 16.6 5.5 6 28.3 32.2 27 5.8 1 1.4 1.0 5 14.2 9.8 134 10.6 8.1 79 17.7 6.2 10 1.6 0.1 17 3.7 0.0 3 31.8 18.9 16
10-30 67.0 30.5 12 31.3 12.9 6 79.8 101.1 27 4.4 1 1.4 0.0 5 22.2 10.5 134 14.3 10.8 79 12.7 8.0 10 3.5 0.4 17 7.7 0.0 3 31.5 15.3 16
30-70 23.9 6.5 3 58.6 18.3 6 117.8 116.8 27 17.5 1 4.2 3.1 5 57.1 26.5 133 40.0 26.1 76 8.7 4.9 10 7.5 0.2 9 15.6 0.0 3 33.6 13.9 16
70-100 13.9 2.1 3 36.6 9.6 6 26.0 1 8.8 1 29.8 16.9 8 10.1 3.9 10 5.5 0.2 9 11.9 0.0 3 20.8 9.3 16

70-R95% 21.5 2.2 2 43.8 10.9 6 26.0 1 20.3 1 0.8 0.0 5 24.8 12.4 8 17.8 6.8 10 61.1 0.7 9 121.8 1 9.7 5.1 16

H exch (Kg ha-1)

0-10 6.0 1.9 10 18.2 0.4 2 22.6 5.6 32 12.8 6.3 3 14.6 1.5 5 2.8 1.1 124 7.2 3.9 91 7.2 1.1 10 5.6 1.5 9 1.2 0.2 20 2.3 0.8 16
10-30 4.6 2.1 10 15.1 11.7 2 27.5 13.2 31 21.3 14.7 3 16.9 5.2 5 1.8 0.7 124 4.9 2.1 92 5.3 2.2 10 5.5 0.2 9 1.8 0.3 20 2.8 0.6 16
30-70 5.4 1 22.5 20.1 31 30.3 24.9 3 35.8 16.4 5 2.8 0.9 123 6.9 2.5 89 2.1 2.2 10 9.7 0.4 9 3.1 0.2 10 3.7 1.3 16
70-100 4.2 1 33.4 26.0 5 13.4 10.2 3 2.1 0.7 8 4.6 2.2 13 1.1 0.0 10 6.7 0.8 9 2.3 0.2 10 3.1 1.0 16

70-R95% 36.2 24.3 6 3.7 1 7.8 5.7 5 2.3 2.0 8 14.3 6.8 11 1.8 0.0 10 37.3 1.9 9 24.7 2.0 3 1.4 0.9 16

Al exch  (Kg ha-1)
LFH 120.3 71.8 7 82.2 38.4 4

0-10 195.4 57.3 12 538.1 22.4 2 777.9 170.9 39 361.8 94.4 7 394.6 86.1 5 265.1 51.0 124 313.6 54.8 91 452.1 67.7 10 154.3 30.4 9 35.6 9.6 20 417.2 101.9 18
10-30 316.5 73.9 12 780.3 1.1 2 2104.7 349.7 38 1140.5 303.9 7 1120.7 182.8 5 511.8 119.5 124 565.9 105.7 92 741.5 56.2 10 185.0 17.0 9 59.5 16.6 20 765.9 125.9 18
30-70 293.9 36.9 3 3710.5 696.7 38 2420.6 486.5 7 1682.4 665.3 5 941.2 269.1 123 1014.1 350.7 89 1016.8 185.2 10 283.5 24.2 9 94.1 36.3 10 1325.5 163.9 18
70-100 263.0 31.6 3 2628.3 1163.8 5 1025.1 114.0 3 1173.6 169.1 8 1881.7 347.8 13 795.8 202.7 10 172.3 20.1 9 61.7 27.6 10 910.5 126.8 18

70-R95% 696.3 342.3 2 2325.0 1278.9 6 2459.3 1 290.5 154.2 5 1174.3 692.3 8 5168.1 977.1 11 1328.5 345.4 10 750.4 64.7 9 531.5 120.8 3 454.0 69.5 18
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Supplementary Material 2 – Part 2. Soil chemical properties. 

 

Mean St dev n Mean St dev n Mean St dev n Mean St dev n Mean St dev n Mean St dev n Mean St dev n Mean St dev n Mean St dev n Mean St dev n Mean St dev n

Fe exch (Kg ha-1)

0-10 14.2 10.5 7 25.4 1 48.2 1 27.1 4.5 5 20.2 9.3 124 18.9 7.4 79 17.3 7.8 10 18.7 9.8 17 1.0 1
10-30 12.6 6.1 7 60.5 1 68.5 1 59.1 15.9 5 8.0 6.4 124 17.8 9.0 79 4.9 1.6 10 18.3 9.3 17 2.6 1
30-70 22.7 3.0 2 31.8 1 86.1 1 73.9 48.2 5 12.8 26.8 121 14.1 7.5 76 5.3 0.5 10 10.6 1.3 9 5.6 1
70-100 25.0 12.0 2 15.1 1 31.8 1 5.8 0.6 8 4.0 0.1 10 7.5 0.2 9 4.6 1

70-R95% 42.5 18.3 2 15.1 1 43.5 1 14.5 10.0 5 5.7 3.4 8 6.6 0.0 10 92.7 30.2 9 2.3 1

EBC  (cmolc ha-1)
LFH 5.4 3.2 7 4.2 1.1 4

0-10 3.7 0.7 11 7.1 1.8 8 10.1 7.3 39 5.6 5.0 7 5.7 2.3 5 3.5 1.5 133 9.5 4.1 91 8.7 3.3 10 1.5 0.9 23 1.9 0.6 20 6.4 3.1 18
10-30 2.9 0.7 11 6.3 2.1 8 12.1 6.9 37 16.6 17.0 7 3.8 1.6 5 3.3 1.7 133 6.7 2.0 92 10.9 5.0 10 1.3 0.2 23 2.9 0.9 20 9.4 4.3 18
30-70 5.3 1.0 3 11.9 3.3 6 20.6 10.7 38 20.7 12.7 7 5.6 3.1 5 5.9 3.7 130 11.3 4.6 89 18.1 4.7 10 2.2 0.1 9 5.7 1.7 10 18.4 10.7 18
70-100 5.3 0.2 3 10.9 2.3 6 27.4 11.5 5 19.4 14.2 3 4.0 1.2 8 32.4 20.9 13 15.1 3.9 10 1.6 0.1 9 4.2 1.5 10 19.2 16.3 18

70-R95% 10.2 0.7 2 15.4 3.5 6 29.5 11.5 6 15.6 1 1.3 0.8 5 4.5 4.0 8 152.1 51.4 11 25.1 7.3 10 18.0 0.4 9 53.0 3.0 3 9.2 9.3 18

Ac (cmolc ha-1)

0-10 28.6 7.1 10 77.8 2.1 2 110.9 18.5 32 51.2 7.2 3 58.3 9.4 5 32.3 6.1 124 41.9 7.3 91 57.4 8.4 10 22.7 4.8 9 5.1 1.3 20 47.2 11.4 20
10-30 40.4 8.7 10 101.6 11.7 2 268.4 35.9 31 145.1 32.9 3 141.3 21.8 5 58.7 13.7 124 67.8 12.6 92 87.6 7.1 10 26.0 1.8 9 8.4 2.1 20 84.3 10.1 20
30-70 42.0 1 449.0 69.2 31 288.2 59.7 3 222.4 79.0 5 107.3 30.3 123 119.5 39.7 89 115.0 21.4 10 41.1 2.4 9 13.5 4.2 10 146.4 13.3 20
70-100 32.3 1 325.1 125.4 5 127.1 6.8 3 132.5 19.3 8 213.6 37.9 13 89.5 22.5 10 25.8 2.2 9 9.1 3.2 10 101.2 11.5 20

70-R95% 294.2 135.2 6 276.9 1 40.0 21.0 5 132.8 78.7 8 588.4 108.8 11 149.4 38.4 10 120.3 7.9 9 83.5 14.6 3 49.9 5.6 20

K2O Tot (Kg ha-1)
LFH 49.4 19.0 10 65.7 2.6 2 95.5 82.3 80 127.1 77.2 78 5.3 1.7 10 23.6 8.0 64 205.2 76.8 2

0-10 17165.7 1570.9 2 15375.3 1637.4 6 44839.3 6966.5 13 33402.6 1 17890.9 1 18211.3 4096.9 22 12006.2 27.3 2 22110.2 1 682.6 11.6 4 19223.8 3108.4 4
10-30 37434.2 5255.9 2 47075.9 15162.9 6 118500.1 15905.8 17 85463.0 1561.6 2 59695.5 1 59318.3 16938.5 22 37569.2 316.3 2 56728.8 1 1395.7 0.0 4 51265.7 4492.0 4
30-70 84830.0 15216.3 2 112011.3 10223.3 6 262093.4 45144.7 17 203493.3 8775.5 3 124376.0 1 149038.4 41281.8 22 96492.6 1334.1 2 117970.5 1 2846.9 0.0 4 115223.8 11306.2 4
70-100 72908.2 6668.8 2 124457.4 18115.9 6 230223.4 242.8 2 175534.9 19878.7 3 141975.2 12271.7 8 86133.0 785.2 2 92275.5 1 2159.3 0.0 4 101894.7 6137.6 4

70-R95% 153041.1 15052.3 2 175766.7 24193.8 6 230051.7 1 192161.4 ######## 2 32642.0 1 166489.2 60501.2 6 302374.3 9349.6 2 154293.3 1 23771.2 2261.0 2 48822.0 3039.3 4

Na2O Tot (Kg ha-1)
LFH 2.7 0.6 10 37.2 29.3 24 28.0 14.5 2

0-10 1524.7 134.2 2 5108.8 832.6 6 5819.2 2245.8 13 13304.8 1 5552.1 1 4836.7 992.0 22 6783.6 0.0 2 3842.9 1 947.6 0.0 3 1953.0 1
10-30 3423.9 120.0 2 12781.7 2292.0 6 16161.5 8640.1 17 24048.2 7778.1 2 16396.6 1 16009.3 3122.9 22 21272.4 118.6 2 10207.2 1 1953.9 0.0 3 6189.7 1
30-70 8692.1 754.5 2 33303.7 4370.3 6 32517.1 20115.2 17 64295.7 19233.3 3 32024.8 1 40418.7 10092.7 22 53434.8 381.2 2 18749.9 1 3985.6 0.0 3 13762.8 1
70-100 8186.7 7.6 2 27802.8 1251.7 6 58546.8 28488.6 2 60767.5 2293.0 3 27157.8 8076.1 8 42640.8 942.2 2 12810.0 1 3023.0 0.0 3 15525.6 1

70-R95% 13131.3 1874.3 2 37549.7 1567.4 6 38402.4 1 66910.6 94625.8 2 9563.5 1 29450.8 12821.7 6 116812.3 5004.0 2 21166.2 1 31041.5 1 6725.8 1

CaO Tot (Kg ha-1)
LFH 60.1 21.1 10 109.1 23.7 2 97.5 47.9 80 141.1 66.8 78 8.5 3.1 10 143.3 36.9 64 199.5 9.7 2

0-10 2582.3 1615.2 2 1202.6 312.7 6 580.3 108.8 13 1253.5 1 496.5 1 1811.5 163.5 2 1009.0 1 273.0 4.6 4 964.2 532.6 4
10-30 1948.3 880.6 2 3359.2 716.1 6 1859.0 1131.3 17 1564.7 699.5 2 1004.5 1 468.9 1 5646.6 316.3 2 3264.2 1 558.3 0.0 4 2577.6 1380.4 4
30-70 3641.9 144.5 2 9149.0 1948.3 6 4476.3 2664.3 17 5550.3 2610.3 3 2158.4 1 2000.8 689.1 2 14318.9 714.7 2 6728.5 1 1138.7 0.0 4 5143.4 2620.8 4
70-100 3464.5 82.1 2 6392.5 2499.3 6 9787.7 2369.1 2 6146.6 491.7 3 9845.9 0.0 2 6160.2 1 863.7 0.0 4 4189.8 1642.2 4

70-R95% 5637.0 755.6 2 7839.0 3102.3 6 11462.9 1 7947.6 11239.6 2 572.7 1 23589.0 614.5 2 10305.8 1 8869.0 1 2006.0 846.4 4

MgO Tot (Kg ha-1)
LFH 8.5 2.4 10 24.0 3.5 2 51.9 35.6 80 71.6 37.2 78 5.8 2.8 10 96.7 28.9 64 146.6 20.6 2

0-10 933.2 218.1 2 2454.1 355.2 6 4027.0 825.9 13 2286.4 1 1234.7 1 1222.1 380.8 22 2139.1 136.3 2 4985.1 1 280.4 34.6 4 4818.0 1357.3 4
10-30 2243.0 330.0 2 7755.7 1461.9 6 11849.6 3656.6 17 6732.0 1829.6 2 3306.5 1 5106.5 1519.6 22 8106.4 0.0 2 14514.2 1 569.8 69.8 4 13686.0 3359.4 4
30-70 7297.7 1484.1 2 24751.1 6115.1 6 28353.3 11401.9 17 17985.3 1780.2 3 7311.5 1 13958.5 3748.7 22 24695.9 1858.2 2 33507.7 1 1183.2 100.3 4 33511.6 7515.5 4
70-100 7869.6 1600.3 2 26362.0 5590.4 6 23656.3 5920.3 2 18617.2 4447.7 3 12359.5 3549.6 8 31203.3 1832.1 2 30748.7 1 953.5 68.1 4 32295.8 3358.9 4

70-R95% 14533.2 2675.2 2 34416.0 5038.4 6 27842.6 1 19503.3 27581.8 2 2118.9 1 15135.9 6043.3 6 102208.8 3621.3 2 51816.5 1 9997.3 1050.3 2 15449.6 1946.1 4

MnO Tot (Kg ha-1)
LFH 23.6 9.3 2 28.7 12.9 78 2.3 1.1 10 60.8 2.1 2

0-10 291.6 51.1 2 324.2 28.0 6 255.3 243.1 13 55.0 1 43.2 1 176.5 54.9 22 154.2 109.0 2 461.0 1 139.7 8.4 4 260.4 1
10-30 1192.0 647.1 2 1493.0 279.5 6 889.7 1053.3 17 90.5 49.8 2 104.6 1 865.5 207.2 22 1090.2 276.7 2 1507.9 1 289.6 13.4 4 952.3 1
30-70 1619.7 265.4 2 2529.4 459.2 6 2468.5 2539.9 17 879.3 939.9 3 404.7 1 2387.2 475.8 22 2661.6 142.9 2 3180.3 1 631.6 29.3 4 1935.4 1
70-100 852.0 237.4 2 1538.3 400.4 6 997.7 166.0 2 1262.4 709.1 3 1521.0 640.2 8 1628.6 209.4 2 2537.8 1 566.1 38.0 4 1530.7 1

70-R95% 1247.7 460.6 2 1874.7 465.6 6 1115.0 1 2693.6 3809.4 2 114.5 1 1607.2 396.7 6 4221.2 219.5 2 4348.1 1 6815.7 117.9 2 840.7 1

P2O5 Tot (Kg ha-1)
LFH 49.3 9.4 5 68.7 32.4 2 70.4 37.5 58 86.0 50.5 78 9.0 2.3 10 13.4 3.4 64 80.5 27.4 2

0-10 937.6 280.4 6 1773.2 613.5 13 1715.2 1 656.2 1 539.8 129.4 14 751.6 81.8 2 1801.8 1 729.5 172.5 3 752.0 218.7 4
10-30 2642.3 596.0 6 5645.1 1355.5 17 2881.3 795.9 2 1067.3 1 1578.9 272.7 14 2124.4 158.1 2 4388.9 1 1144.2 237.5 3 1865.5 502.2 4
30-70 5243.9 1167.6 6 12983.8 4112.6 17 17330.5 9465.0 3 2158.4 1 3571.0 691.4 14 5794.9 762.4 2 9113.7 1 2281.2 324.4 3 3716.2 1067.9 4
70-100 4239.3 1033.2 6 13859.1 6979.6 2 13028.2 6072.1 3 2777.2 417.9 8 2961.2 209.4 2 6955.1 1 1990.0 204.9 3 2578.0 811.7 4

70-R95% 5521.6 1208.0 6 18794.4 1 16965.6 23992.9 2 572.7 1 3096.9 1110.3 6 9552.0 625.5 2 11749.8 1 19199.1 1 1402.7 485.0 4

TBC (Kg ha-1)
LFH 117.9 27.8 10 198.8 29.8 2 245.0 144.8 80 339.8 163.5 78 22.3 5.6 10 279.8 65.1 64 579.3 102.1 2

0-10 22206.0 2833.8 2 24140.8 2487.7 6 55265.7 8840.3 13 50247.2 1 25174.2 1 24270.2 4560.2 22 22740.5 327.0 2 31947.2 1 1946.8 457.7 4 25494.3 3100.4 4
10-30 45049.4 3925.3 2 70972.4 17777.2 6 148370.1 19980.4 17 117807.9 8209.6 2 80403.2 1 80455.4 18600.3 22 72594.7 751.1 2 84714.4 1 3989.2 960.9 4 69076.7 5567.7 4
30-70 104461.7 17310.4 2 179215.1 19160.4 6 327440.1 51596.1 17 291324.6 27919.1 3 165870.7 1 203597.5 47053.1 22 188942.2 2096.5 2 176956.5 1 8158.0 1971.7 4 157319.5 16394.3 4
70-100 92428.9 8194.7 2 185014.6 20322.1 6 322214.3 20442.0 2 261066.2 26481.9 3 181492.5 15553.4 8 169823.0 104.7 2 141994.4 1 6243.7 1540.0 4 142261.7 7552.3 4

70-R95% 186342.5 15097.5 2 255571.3 25224.1 6 307759.6 1 573045.7 1 44897.0 1 211075.9 77185.1 6 544984.5 7352.4 2 237581.8 1 53723.8 24909.7 2 67959.1 3699.0 4
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Supplementary Material 3. Foliage concentrations at the studied sites and deficiency threshold for 
the different elements. 

 

Ca K Mg N P

Deficiency threshold* 0.1 0.35 0.06 1.2 0.11

Critical level* 0.2 0.45 0.08 1.4 0.15

Bio AbrAa55 0.5 0.55 0.06 1.4 0.10

Bio BreFs30 0.3 0.67 0.06 2.4 0.11

Bio ItaEu0-1 0.7 0.74 0.29 2.3 0.15

Bio ItaEu1-2 0.5 0.60 0.30 2.0 0.11

Bio ItaEu2-3 0.5 0.61 0.30 2.4 0.11

Bio ItaEu3-4 0.4 0.51 0.26 2.0 0.12

Bio ItaEu4-5 0.5 0.45 0.26 2.0 0.11

Bio ItaEu5-6 0.6 0.45 0.25 1.8 0.15

Bio KonEu0-1 0.5 0.54 0.49 1.9 0.18

Bio KonEu1-2 0.3 0.46 0.47 1.9 0.17

Bio KonEu2-3 0.4 0.43 0.46 2.0 0.17

Bio KonEu3-4 0.4 0.40 0.44 2.1 0.17

Bio KonEu4-5 0.4 0.40 0.44 2.0 0.17

Bio KonEu6-7 0.4 0.42 0.33 2.1 0.15

Bio KonEu7-8 - - - - -

Bio KonEu8-9 - - - - -

BioGeo Au1Pa15 0.6 0.64 0.07 1.2 0.17

BioGeo Au1Pa35 0.2 0.58 0.06 1.3 0.15

BioGeo Au1Pa85 0.2 0.78 0.06 1.5 0.18

BioGeo Au2Fs150 - - - - -

BioGeo VauPm20 0.4 0.74 0.14 1.7 0.21

BioGeo VauPm40 0.3 0.62 0.11 1.5 0.13

BioGeo VauPm60 0.4 0.56 0.12 1.6 0.13

Geo ArdPa50 0.5 0.48 0.08 1.3 0.11

Geo ArdQp140 0.3 1.11 0.11 2.5 0.23

Geo BonPa70 0.2 0.79 0.06 1.5 0.15

Geo FouFs13 0.5 0.68 0.15 2.5 0.14

Geo FouFs30 0.3 0.73 0.13 2.6 0.14

Geo FouFs86 0.4 0.78 0.11 2.3 0.12

Geo FouFs150 0.4 0.75 0.12 2.5 0.13

Geo GemPa84 0.2 0.53 0.11 1.4 0.20

* Bonneau et al. 1995, p 142; Le Goaster et al 1991

(%)



Supplementary Material 4. Foliar remobilization rate related to exchangeable (Ca, Mg, K), available (P) and total (N) pools in the 0-70cm soil of the studied 
sites, depending on the type of ecosystem functioning (Bio, BioGeo and Geo). 

 



Supplementary Material 5. Input-Output budgets (I-O Budget) for Ca, Mg, K, N and P related to H0:Hmax, depending on the type of ecosystem functioning 
(Bio, BioGeo and Geo). 

 


