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Table S1. Physical characteristics of the trees and soils across the three sites. 

 

Site Plot Treatment Height 
(cm) 

Sinuosity 
(relativized) 

Moisture 
content (%) 

Bulk 
density 

100 needle 
dry weight 
(g) 

Crane 1 High 1048.48 0.029 29.00 0.58 0.59 

Crane 5 High 971.84 0.018 30.39 0.69 0.66 

Crane 12 High 943.14 0.020 31.70 0.62 0.57 

Crane 13 High 929.63 0.027 34.04 0.53 0.80 

Crane 22 High 958.69 0.019 33.68 0.61 0.62 

Crane 3 Medium 995.61 0.032 24.71 0.61 0.46 

Crane 7 Medium 982.58 0.021 23.62 0.69 0.55 

Crane 10 Medium 1030.27 0.021 21.70 0.66 0.71 

Crane 14 Medium 948.41 0.022 45.83 0.4 0.65 

Crane 20 Medium 993.50 0.059 30.40 0.65 0.66 

Crane 2 Unimproved 943.22 0.045 28.20 0.61 0.69 

Crane 4 Unimproved 914.17 0.028 27.65 0.59 0.71 

Crane 9 Unimproved 901.41 0.039 27.29 0.59 0.49 

Crane 15 Unimproved 890.33 0.022 27.29 0.53 0.74 

Crane 21 Unimproved 875.97 0.070 27.45 0.69 0.62 

Donaldson 1 High 1174.32 0.075 30.75 0.51 0.54 

Donaldson 5 High 1167.22 0.058 32.96 0.51 0.65 

Donaldson 8 High 1108.81 0.047 35.28 0.54 0.58 

Donaldson 11 High 1180.14 0.025 31.51 0.59 0.65 

Donaldson 14 High 1165.88 0.039 30.75 0.71 0.46 

Donaldson 3 Medium 1175.14 0.046 44.91 0.51 0.65 

Donaldson 4 Medium 1176.00 0.040 34.72 0.53 0.42 

Donaldson 7 Medium 1140.90 0.021 31.89 0.59 0.55 

Donaldson 12 Medium 1158.99 0.031 31.13 0.61 0.63 

Donaldson 15 Medium 1196.92 0.041 33.21 0.72 0.56 

Donaldson 2 Unimproved 1084.11 0.056 36.04 0.45 0.52 

Donaldson 6 Unimproved 1088.84 0.040 34.53 0.54 0.47 

Donaldson 9 Unimproved 1084.33 0.040 33.40 0.62 0.57 

Donaldson 10 Unimproved 1107.30 0.030 32.83 0.66 0.46 

Donaldson 13 Unimproved 1110.93 0.040 33.58 0.71 0.48 

Donkey 1 High 1089.90 0.048 32.94 0.59 0.50 

Donkey 11 High 1125.43 0.035 36.86 0.5 0.47 

Donkey 13 High 1107.11 0.041 37.12 0.51 0.50 

Donkey 16 High 1106.79 0.017 35.38 0.62 0.50 

Donkey 22 High 1098.75 0.020 34.62 0.51 0.45 

Donkey 6 Medium 1063.30 0.031 29.61 0.54 0.43 



 S2 of S4 

Donkey 9 Medium 1142.00 0.059 31.35 0.63 0.62 

Donkey 15 Medium 1110.22 0.067 39.04 0.52 0.68 

Donkey 17 Medium 1082.28 0.018 40.58 0.57 0.41 

Donkey 20 Medium 1047.03 0.015 34.42 0.6 0.83 

Donkey 3 Unimproved 985.90 0.042 37.65 0.52 0.63 

Donkey 8 Unimproved 1067.74 0.038 35.49 0.58 0.38 

Donkey 10 Unimproved 994.34 0.052 34.42 0.57 0.66 

Donkey 12 Unimproved 1075.11 0.054 35.38 0.61 0.51 

Donkey 18 Unimproved 974.68 0.025 35.00 0.53 0.65 

 

 

 

 

Table S2. Foliar nutrient concentrations across the three sites. All values are in micrograms/gram of 

needle (µg/g) 

Site Plot Treatment %N B Ca Cu Mg Mn Zn S 

Crane 1 High 1.76 7.04 2181.20 4.97 755.71 210.55 12.27 582.82 

Crane 5 High 2.20 5.81 1316.44 11.45 636.42 151.11 11.36 585.56 

Crane 12 High 1.41 5.80 2628.65 0.00 697.63 199.75 11.39 742.58 

Crane 13 High 1.30 5.77 1500.40 0.00 793.45 113.43 9.28 664.03 

Crane 22 High 1.74 6.28 1841.51 5.06 833.34 139.13 11.05 792.03 

Crane 3 Medium 1.52 6.20 2608.93 0.00 687.53 144.02 10.92 549.75 

Crane 7 Medium 1.24 7.85 1575.22 6.41 794.38 165.22 12.27 678.30 

Crane 10 Medium 1.51 8.11 1622.68 4.20 742.24 174.65 10.73 783.36 

Crane 14 Medium 1.25 5.87 1345.85 4.52 723.98 129.82 10.42 765.70 

Crane 20 Medium 1.52 8.26 1573.98 5.14 728.04 152.92 11.89 804.41 

Crane 2 Unimproved 1.33 6.99 1570.21 0.00 738.26 195.40 9.28 640.98 

Crane 4 Unimproved 1.45 6.64 1458.59 0.00 649.96 170.40 8.64 546.80 

Crane 9 Unimproved 1.76 6.23 1435.90 0.00 730.70 173.25 10.13 708.22 

Crane 15 Unimproved 1.15 8.38 1558.26 5.98 754.93 148.71 11.14 826.64 

Crane 21 Unimproved 1.17 8.03 1452.25 0.00 697.60 171.13 10.82 776.46 

Donaldson 1 High 2.08 9.16 2084.13 5.25 845.37 295.99 11.90 771.55 

Donaldson 5 High 1.28 8.91 1848.18 4.67 772.26 283.86 12.04 759.48 

Donaldson 8 High 1.49 5.87 1439.38 4.29 781.79 317.63 9.11 572.79 

Donaldson 11 High 1.36 8.94 1954.91 4.52 772.28 316.04 10.60 710.92 

Donaldson 14 High 1.90 7.62 2280.81 4.56 764.41 236.29 11.17 674.41 

Donaldson 3 Medium 2.29 9.81 2049.46 5.04 854.13 398.32 12.23 971.30 

Donaldson 4 Medium 1.53 9.70 1643.51 4.81 847.89 267.73 12.16 731.01 

Donaldson 7 Medium 1.41 10.14 1871.55 5.36 821.11 296.74 11.48 691.78 



 S3 of S4 

Donaldson 12 Medium 1.71 8.79 1475.61 5.97 770.64 378.09 9.60 631.14 

Donaldson 15 Medium 1.10 10.25 2056.47 5.37 899.08 279.17 11.42 672.87 

Donaldson 2 Unimproved 1.49 8.75 1771.01 5.29 863.88 205.34 11.52 778.25 

Donaldson 6 Unimproved 1.50 11.78 2315.43 6.66 1015.37 415.44 16.80 790.40 

Donaldson 9 Unimproved 1.88 8.76 2077.31 0.00 743.97 312.82 11.46 610.88 

Donaldson 10 Unimproved 1.41 9.87 2050.09 6.72 680.96 382.44 11.16 739.86 

Donaldson 13 Unimproved 1.43 9.26 1968.09 6.49 942.22 351.20 11.35 661.04 

Donkey 1 High 1.71 11.26 2598.45 6.86 894.63 362.93 19.86 911.76 

Donkey 11 High 1.36 8.60 2748.96 5.80 810.98 355.05 12.19 896.68 

Donkey 13 High 1.55 9.09 3691.00 5.63 923.49 407.50 12.92 994.67 

Donkey 16 High 2.14 9.79 2118.87 5.19 821.66 332.43 13.04 662.20 

Donkey 22 High 1.23 10.32 2686.62 5.90 1119.41 412.31 14.89 723.49 

Donkey 6 Medium 1.41 9.28 2175.45 6.04 838.20 357.00 13.74 831.37 

Donkey 9 Medium 1.41 9.06 2573.21 6.01 814.84 304.97 11.70 910.35 

Donkey 15 Medium 1.49 10.85 3070.59 6.56 954.53 404.87 11.28 1021.71 

Donkey 17 Medium 1.24 7.63 3071.72 6.97 805.00 411.45 19.98 649.25 

Donkey 20 Medium 1.24 7.50 1367.71 4.67 712.80 252.57 10.11 659.64 

Donkey 3 Unimproved 1.48 11.22 1986.12 7.11 880.89 250.37 12.59 775.92 

Donkey 8 Unimproved 1.31 9.10 1955.51 6.69 827.21 293.44 11.31 816.94 

Donkey 10 Unimproved 1.26 8.17 1503.62 5.61 698.83 224.17 10.43 807.06 

Donkey 12 Unimproved 1.14 9.34 2489.66 5.26 885.15 315.20 10.61 900.56 

Donkey 18 Unimproved 1.43 10.23 2658.37 6.05 757.57 244.19 11.89 601.85 

 

Table S3. Soil chemical characteristics across the three sites. All values are in micrograms/gram of soil 

(µg/g of soil) 

Site Plot Treatment pH NO3 NH4 B Ca Cu Mg Mn Zn 

Crane 1 High 4.25 0.90 1.58 0.30 188.24 0.00 69.66 18.22 1.69 

Crane 5 High 4.24 0.23 2.37 0.26 89.25 0.33 43.51 8.53 1.17 

Crane 12 High 4.35 1.25 7.17 0.28 103.08 0.07 42.54 15.46 1.09 

Crane 13 High 4.11 0.90 8.58 0.27 133.25 0.00 60.89 8.72 1.44 

Crane 22 High 4.20 1.36 7.27 0.25 121.08 0.76 50.18 13.73 1.38 

Crane 3 Medium 4.41 0.21 1.98 0.30 52.30 0.00 42.18 8.33 0.97 

Crane 7 Medium 4.38 1.23 8.19 0.25 77.29 0.04 29.41 11.68 0.78 

Crane 10 Medium 4.51 0.87 0.60 0.12 28.40 0.56 16.50 10.19 1.07 

Crane 14 Medium 3.98 0.00 0.38 0.27 63.72 0.06 205.28 31.77 3.63 

Crane 20 Medium 4.33 0.49 1.53 0.19 139.88 0.21 30.95 8.59 0.92 

Crane 2 Unimproved 4.51 0.56 2.79 0.17 105.52 0.10 40.73 17.00 0.99 

Crane 4 Unimproved 4.27 0.22 2.06 0.24 67.91 4.22 36.42 20.62 1.15 

Crane 9 Unimproved 4.31 1.03 2.23 0.22 65.15 0.03 26.16 14.72 0.91 

Crane 15 Unimproved 4.32 1.60 3.04 0.18 51.47 0.16 26.74 6.30 0.78 

Crane 21 Unimproved 4.68 1.17 0.65 0.10 153.10 0.92 23.75 10.73 1.00 



 S4 of S4 

Donaldson 1 High 4.53 1.09 3.60 0.11 285.66 1.09 79.59 52.05 1.72 

Donaldson 5 High 4.38 0.55 2.21 0.41 123.10 0.60 41.99 44.12 2.26 

Donaldson 8 High 4.57 1.17 2.92 0.41 57.27 1.05 31.34 27.48 0.83 

Donaldson 11 High 4.62 0.77 3.86 0.22 100.95 1.82 30.98 30.00 1.50 

Donaldson 14 High 4.70 0.87 2.18 0.16 160.29 1.24 79.87 51.73 1.38 

Donaldson 3 Medium 4.43 0.96 1.92 0.15 103.60 0.80 47.90 28.00 1.33 

Donaldson 4 Medium 4.53 1.27 3.93 0.16 107.52 0.78 67.23 27.55 1.34 

Donaldson 7 Medium 4.90 1.55 1.99 0.22 58.59 1.36 25.46 39.06 0.84 

Donaldson 12 Medium 4.57 0.66 2.63 0.24 155.06 1.80 54.34 55.10 1.61 

Donaldson 15 Medium 4.72 0.79 1.58 0.12 79.09 0.98 30.00 28.13 0.82 

Donaldson 2 Unimproved 4.54 1.30 3.54 0.21 321.21 2.97 64.49 48.62 1.11 

Donaldson 6 Unimproved 4.76 1.38 3.80 0.22 92.02 1.40 35.34 34.48 0.72 

Donaldson 9 Unimproved 4.70 1.70 3.40 0.25 178.24 1.12 69.91 43.51 1.79 

Donaldson 10 Unimproved 4.68 0.90 4.27 0.28 95.54 2.10 47.19 37.76 1.40 

Donaldson 13 Unimproved 4.56 0.80 2.61 0.23 73.22 1.14 36.14 32.98 0.90 

Donkey 1 High 4.69 0.12 2.34 0.27 162.30 1.66 42.79 60.60 1.64 

Donkey 11 High 4.48 0.50 8.57 0.18 60.55 0.88 43.42 60.73 1.30 

Donkey 13 High 4.57 0.73 10.52 0.13 61.73 1.03 31.90 35.12 0.79 

Donkey 16 High 4.70 0.36 8.57 0.14 61.14 1.09 31.97 42.53 1.10 

Donkey 22 High 4.77 0.59 6.71 0.11 142.75 1.74 43.67 35.56 1.14 

Donkey 6 Medium 4.69 0.11 3.45 0.17 58.92 1.61 30.13 51.03 1.63 

Donkey 9 Medium 4.87 0.34 4.03 0.11 153.63 1.39 39.45 36.17 0.97 

Donkey 15 Medium 4.69 0.50 9.84 0.15 89.59 1.46 37.06 36.27 0.81 

Donkey 17 Medium 4.66 0.26 6.08 0.30 61.81 1.36 30.46 48.87 1.00 

Donkey 20 Medium 4.76 0.82 5.75 0.09 38.09 1.25 26.78 24.60 0.76 

Donkey 3 Unimproved 4.62 0.25 1.64 0.28 107.11 0.95 44.33 47.71 1.79 

Donkey 8 Unimproved 4.53 0.85 3.16 0.28 67.27 1.11 27.37 42.54 1.21 

Donkey 10 Unimproved 4.72 0.23 5.28 0.14 91.53 1.43 37.52 30.61 1.20 

Donkey 12 Unimproved 4.73 0.12 6.90 0.13 43.69 0.97 23.39 33.54 0.59 

Donkey 18 Unimproved 4.70 1.30 5.33 0.24 70.09 1.06 28.30 36.12 0.79 

 


