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Nutrient interactions in leaves of the eucalypt FEucalyptus . grandis plantations

FENG Mao-song ZHANG Jian® YANG Wan-qin
College of Forestry ~ Sichuan Agriculture University Ya' an  Sichuan 625014  China

Abstract Interactions between nutrients in the leaves of eucalypt Fucalyptus grandis plantations in Sichuan were stud-
ied in order to provide scientific basis for nutrient management in the plantation. The vector diagnosis in combination with
correlative test was used. N facilitated the uptake of P K Ca and Mn but the interactions in the eucalypt tissue were
subjected to antagonism by high concentrations of Fe Zn Ca and Mg in the eucalypt leaves. Furthermore high N con-
centration in the eucalypt leaves inhibited the uptake of Mn. P accelerated the uptake of K Mg and Mn and was sub-
jected to antagonism by high concentrations of Zn Fe Mn K Ca and Mg in leaves of the eucalypt tree. High P con-
centrations also limited the uptake of K Zn and Fe. No significant interactions between the K and the other nutrients
were found but high K concentration in leaves of the eucalypt reduced P uptake. Positive interactions between Ca and
Mg were found in leaves of the eucalypt. Low concentrations of Ca and Mg in leaves favored Fe and Zn uptake while
higher concentrations reduced the uptake of N P Fe Mn S and B. Similarly S could facilitate the Zn uptake but
was labile to be subjected to antagonism by high concentrations of Ca and Mg in plant tissues. Negative interaction was
found between Cu Zn Fe and Mn in the eucalypt tissues. No significant interactions between B and other nutrients were
found in the eucalypt leaf.
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Table 1 Soil nutrient concentration of Eucalyptus grandis plantation in Sichuan
Total soil nutrient g/kg / Soil available nutrient mg/kg

Sites N p K Ca Mg Fe Zn Mn C Cu
1 1.15/60.8 0.59/0.69 22.1/46.7 1.19/59 19.5/160  50.8/85.8 1.22/10.6 0.46/28.5 16.1 3.25
2 1.32/98.6 0.64/0.55 16.9/69.6 0.84/237 12.7/378 58.8/83.3 1.10/9.16 0.47/10.1 25.7 3.03
3 0.84/44.3 0.39/0.63 23.5/72.0 1.51/610 27.2/1251 35.0/65.1 1.46/5.31 0.45/34.5 14.2 0.83
4 1.97/8.1 0.57/4.50 20.3/56.2 1.09/299  11.2/509 16.7/84.0 1.00/9.30 0.39/28.9 17.3 2.63
5 1.02/70.9 0.43/9.60 18.1/55.8 1.47/1324 16.7/1019 24.1/97.3 0.85/8.47 0.48/49.2 17.3 5.20
6 1.09/68.7 0.78/52.3 18.3/58.8 1.22/969  17.8/968 32.7/83.6 0.84/6.79 0.52/42.9 15.2 2.51
7 0.68/57.4 0.24/0.72 24.0/49.1 0.99/68 11.8/251 15.5/59.7 0.69/3.92 0.42/1.99 7.60 0.83
8 0.75/63.9 0.28/0.75 15.6/57.8 1.01/393  4.31/545 6.75/80.5 1.48/5.46 0.38/41.5 5.30 0.78
9 0.68/46.3 0.27/0.54 16.1/45.6 1.53/63 8.06/69 9.77/85.3 1.78/3.46 0.36/6.63 7.30 0.51
10 0.85/70.9 0.57/0.68 16.5/48.8 1.30/129  13.5/151 69.9/52.3 0.95/8.36 0.45/1.33 11.3 1.23
11 2.71/173.5 0.32/1.35 13.0/109 3.05/286  14.4/486 15.7/93.1 1.23/11.3 0.44/39.9 28.5 0.79
12 1.06/60.2 0.28/0.77 24.4/90.5 2.85/37 15.6/199 14.5/76.5 1.33/4.32 0.34/1.81 10.5 0.58
13 0.76/55.4 0.26/0.79 17.8/40.8 2.77/438 11.6/1121  15.9/76.2 1.26/4.41 0.34/26.9 7.20 0.67
14 1.58/59.9 0.29/0.92 16.9/56.4 3.05/619 14.3/1386 30.8/62.5 1.09/5.54 0.43/25.0 8.70 0.80
15 0.73/56.7 0.29/0.61 13.6/52.3 1.17/740  22.4/109 19.3/70.6  1.12/6.34 0.44/10.8 14.1 0.66
16 0.84/79.1 0.25/0.63 13.5/55.2 1.25/21 15.5/69 26.3/745.1 1.48/8.59 0.37/2.69 8.90 0.73
17 0.58/34.9 0.30/0.63 13.4/51.6 1.76/9.3  22.3/58 23.6/68.9 1.29/8.44 0.38/8.72 15.1 0.70
18 0.73/30.4 0.88/2.11 24.6/58.1 16.3/5739 92.5/1169 34.8/1.15 1.04/0.26 0.79/28.8 10.0 0.20
19 1.42/71.8 0.75/136  25.3/70.2 3.00/2678 47.6/1039 32.8/66.3 1.06/11.7 0.74/53.9 15.2 2.13
20 0.99/88.8 0.49/20.2 24.7/70.3 1.64/2378 37.0/621 27.7/93.3 1.08/13.6 0.66/52.7 12.2 5.15
21 8.66/334 1.12/93.4  17.5/63.8 2.30/1640 14.1/686 12.4/79.0  1.65/19.7 0.51/37.0 259  4.39
22 0.46/24.0 0.81/3.65 24.1/47.2 14.8/2000 74.8/1094 35.1/1.27 0.71/0.40 0.65/33.0 5.00 0.26
23 1.15/79.8 0.89/1.05 26.1/53.9 12.6/4620 86.0/518  40.0/1.26 1.03/0.22 0.81/20.7 20.9 0.25
24 1.04/62.5 0.92/9.21 25.4/69.8 16.6/2920 87.5/1487 34.4/1.27 0.97/0.23 0.86/35.0 18.3 0.21
25 1.02/48.9 0.97/9.83 25.5/60.2 15.4/2711 81.1/733 33.5/1.29 0.92/0.32 0.77/34.5 21.6 0.24
26 0.85/34.5 0.88/2.72 23.6/46.9 12.9/2654 80.6/1351 32.8/1.28 0.97/0.50 0.75/33.4 12.2 0.26
27 0.69/78.3 0.35/5.23 24.7/37.4 0.80/7498 10.2/1081 16.5/96.6 0.81/8.74 0.47/41.5 9.60 4.58
28 0.76/91.7 0.54/8.04 24.6/54.0 1.40/1427 15.4/1035 43.4/82.7 0.63/8.06 0.57/47.8 16.2 5.83
29 1.45/129  0.72/3.99 18.2/44.2 1.13/853 15.6/737  45.0/102  0.96/8.42 0.56/25.9 23.9 5.60
30 0.91/76.4 0.34/3.39 13.6/55.6 1.50/40 12.4/130 19.9/74.5 0.92/8.54 0.47/28.3 10.5 0.53
31 0.98/85.2 0.29/0.66 20.3/60.7 1.58/55 15.6/295 18.9/73.5 1.27/9.37 0.42/24.1 8.00 0.61
32 0.93/43.9 0.32/0.55 28.0/56.6 3.72/21 15.5/100  23.2/75.5 2.21/13.3 0.47/5.86 12.3 3.02
33 2.10788.9 0.40/0.58 20.5/45.8 3.34/245  25.4/518 27.1746.1 1.92/8.73 0.55/45.9 11.0 0.92
34 0.53/45.6 0.36/0.54 19.4/36.6 6.74/138  43.6/683 24.6/58.5 1.92/7.19 0.56/44.6 7.20 0.83
35 0.38/58.2 0.43/0.67 21.6/63.8 4.50/541  37.0/1619 22.7/23.2 1.19/7.00 0.45/21.5 5.80 0.48
36 0.87/49.2 0.34/0.62 11.9/62.6 6.21/668 37.1/1984 38.5/13.6 0.85/8.23 0.41/26.2 4.60 0.55
37 0.88/48.4 0.85/1.26 29.1/47.2 11.9/4018 61.8/893  42.8/1.37 2.00/0.35 0.85/21.8 8.10 0.25
38 0.84/47.5 0.45/0.66 20.3/86.7 8.07/2272 49.7/2079 41.0/71.9 1.97/6.41 0.65/48.5 7.10 0.76
39 1.31/82.5 0.36/0.61 23.8/68.3 4.40/2041 30.1/2494 22.4/67.0 1.50/6.21 0.54/44.7 10.8 1.03
40 1.90/107  0.34/0.74 21.5/67.7 3.51/1889 23.4/2134 26.0/47.4 0.95/7.50 0.56/38.9 17.4 0.66
41 1.68/170  0.62/1.31 26.8/86.3 2.41/2973 38.8/1904 30.3/76.0 1.30/8.97 0.59/52.1 9.70 2.22
42 0.91/96.8 0.94/2.88 26.6/76.1 15.8/3964 48.4/1062 36.6/1.28 1.33/0.31 0.75/23.2 9.80 0.13
43 1.63/100  0.44/0.68 29.9/80.3 2.29/978 29.7/2544 50.4/24.1 1.55/5.41 0.40/3.33 11.0 0.96
44 1.08/103 0.83/6.76  23.9/86.8 7.55/3982 46.6/1376  35.3/1.24 1.85/0.31 0.67/27.1 10.1 0.17
45 1.00/123 1.02/6.05 27.7/114 12.2/3826 65.5/1927 43.2/1.16 1.38/0.3 0.74/20.6  13.1 0.16
46 1.71/115 0.87/4.26  30.0/83.0 9.17/4019 46.9/1096 42.0/1.29 1.47/0.31 0.82/22.1 8.40 0.16
47 2.26/114  0.90/1.13  16.1/68.7 16.11/3945 46.9/863 34.2/1.31 1.83/0.31 0.75/15.4 14.4 0.14
48 1.10/79.0 0.65/1.00 26.0/93.6 5.88/3063 66.4/2721 38.6/4.30 1.21/7.41 0.78/48.6 4.60 0.66
49 1.67/159  0.41/0.88 16.3/48.8 2.38/1803 21.7/672 22.9/80.4 2.23/8.00 0.49/44.3 19.5 0.60
50 1.08/118 0.34/0.61 19.1/81.3 2.54/224  34.7/2490 25.6/65.6 1.41/4.67 0.52/6.81 10.9 1.01
51 0.88/101 0.32/0.63 16.3/60.3 1.65/803 13.2/1417 22.1/65.6 1.18/7.96 0.44/8.65 11.4 0.59
52 0.65/107  0.32/0.92 18.8/54.9 0.86/179  11.6/281 14.8/67.0 0.84/7.60 0.45/13.4 9.70 0.54
53 0.80/7104  0.29/0.64 20.7/56.0 1.20/1529 11.3/1522  19.0/48.7 0.87/5.25 0.59/44.1 10.0 0.59
54 1.39/96.1 0.26/0.56 21.7/68.3 2.07/1668 22.1/2812 19.3/70.6 0.76/7.71 0.46/37.6 7.10 0.64
55 0.59/105 0.28/0.60 19.4/54.0 4.01/1725 19.9/2649 22.1/66.1 1.54/6.83 0.39/7.40 3.00 0.66
56 1.02/122  0.80/0.62 35.7/114 25.6/4084 75.2/924  48.5/1.27 1.60/0.32 0.90/14.4 17.8 0.20
57 0.92/110  0.35/0.64 25.0/69.7 3.47/1459 19.5/2058 20.7/57.4 1.20/5.34 0.46/39.0 11.5 0.66
58 0.92/116  0.36/0.66 24.4/78.7 3.39/1736 14.5/2166 21.4/82.0 1.43/8.99 0.54/47.2 7.00 0.69
59 1.46/110  0.65/1.23 29.2/84.2 15.5/3978 35.9/1175 30.0/1.3 1.14/0.34 0.68/23.0 17.9 0.17

60 0.87/110  0.38/0.87 24.8/66.7 3.72/2126 22.1/2229 22.0/84.7 1.07/8.77 0.54/46.0 15.1 Q75
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Table 2 Foliar nutrient concentration of Eucalyptus grandis plantation in sichuan

2

Foliar nutrient concentration

. N p K Ca Mg S Cu 7n Fe Mn B DW of 100
Site leaf
@/ke mg/kg &
1 1466 1.02 8.64 577 15.16 1.72 10.19 27.89 211.93 390.7 36.9 66.44
2 13.17 0.8 9.28 5.67 19.31 2.32 9.96 44.63 262.38 912.97 42.59 35.01
3 9.13 1.21 8.69 4.49 15.76 2.71 8.36 54.83 161.7 714.85 39.03 38.05
4 2027 1.16 12.36 5.09 18.67 2.36 11.39 38.39 205.82 605.59 45.32 41.58
5 19.57 1.3 11.56 5.36 16.24 1.68 13.54 33.36 403.94 701.89 53.22 27.32
6 21.6 1.92 11.28 4.27 21.98 1.72 15.92 16.47 146.19 1768.88 58.35 31.57
7  14.01 0.84 12.04 5.23 19.45 2.18 4.88 88.48 212.34  1319.52 47.83 21.37
8 1424 0.64 8.6l 54 13.82 3.1l 7.27 121.46 660.15 1006.02 53.01 52.29
9 15.08 0.82 16.14 3.93 11.82 2.96 10.66 43.73 832.72  2678.03 39.18 27.01
10 21.37 0.99 6.5 8.15 14.97 1.67 8.07 60.68 375.2 545.22 41.82 37.87
11 18.44 0.94 144 529 12.15 3.39 20.7 14.74 189.3 818.84 39.19 38.42
12 1659 1.17 14.86 5.53 13.38 2.83 11.07 41.73 210.5 1477.6 28.64 19.91
13 18.01 0.77 6.73 4.72 17.86 2.06 7.7 74.22 108.08 672.82 33.28 25.25
14 14.01 1.33 11.6 3.92 152 2.42 12.15 46.68 396.99 568.49 34.07 39.1
15 1642 1.2 9.18 543 17.22 3.18 16.66 28.65 831.28 1179.37 39.98 24.53
16 11.47 1.05 9.85 4.28 13.39 2.3l 6.52 59.9 191.09 545.12 50.1 58.78
17 189 1.1 10.28 5.43 15.67 2.53 7.4 124.59 94.53 976.48 27.62 35.74
18 16.56 1.05 14.04 6.35 24.35 1.69 14.24 23.97 252.21 71.51 50.27 28.71
19 16.67 1.08 11.94 6.46 18.62 2.12 10.25 53.17 375.73 104.57 48.7 36.39
20 23.08 1.57 11.65 4.57 20.90 1.95 11.83 31.82 258 90.17 43.25 15.09
21 39.99 2.45 11.44 3.54 21.13 2.49 10.96 27.77 126.87 54.68 62.99 13.47
22 245  1.62 11.13  6.56 23.42 2.48 13.11 26.85 220.42 71.41 41.81 12.05
23 26.74 1.81 9.87 3.22 19.03 2.00 7.99 50.39 156.29 60.25 33.46 14.89
24 1895 1.09 9.52 3.48 16.81 1.74 5.46 56.47 92.86 76.78 41.62 44.39
25 17.53  1.34 12,99 6.24 15.98 2.54 12.59 36.82 125.48 163.63 53.53 16.95
26 19.63 1.33 12.25 10.56 27.18 1.71 11.13 40.19 127.13 63.35 56.8 21.62
27 1675 1.2 10.07 4.48 18.06 1.65 7.13 34.78 246.43 293.39 36.23 34.05
28 18.12 1.08 11.41  3.95 19.90 1.68 10.78 23.35 194.88 431.96 33.08 38.73
29 2623 1.61 11.15 4.47 20.06 1.95 15.32 17.75 115.13 399.47 42.98 24.03
30 13.06 0.69 12.54 6.37 18.58 2.59 8.68 66.34 709.79  3140.87 49.81 31.68
31 13.54 0.76 8.56 6.7 21.68 3.00 9.38 46.33 230.14  2550.49 41.08 25.66
32 11.59 0.8 17.60 1.7  22.08 4.09 10.79 51.64 625.16 566.87 36.51 18.85
33 11.46 1.51 13.31 5.25 17.59 1.40 7.63 48.19 220.68 1713.19 45.17 29.1
34 17.81 1.04 14.71 8.54 19.35 1.34 12.72 16.23 239.48  2960.96 57.63 48.88
35 1045 1.3 12.19 6.59 1594 1.91 6.62 42.7 214.68 779.53 42.52 28.51
3 10.84 0.43 7.36 7.86 264  1.59 6.56 92.36 189.7 1589.16 45.58 32.84
37 1539 1.29 12,97 7.15 20.51 1.82 15.15 12.2 312.7 198.61 21.98 15.94
38 6.32 1.22 8.8 9.19 20.52 2.33 15.17 37.42 245.03 302.46 36.9 12.18
39 572 0.8 7.73 433 14.06 1.83 6.68 35.24 163.9 178.73 39.15 48.4
4 13.58 1.02 13.83 9.27 24.62 1.39 15.62 15.43 200.52  1491.87 38.23 28.67
41 13.17 2.54 16,9 7.3  28.29 1.83 11.54 53.56 241.63 79.65 40.63 31.01
42  6.71 205 12.11 7.15 26.51 2.83 8.66 68.89 151.28 161.76 56.67 37.81
43 13.04 1.8 10.05 9.57 27.1  1.48 11.29 18.54 235.55 1010.59 30.53 29.81
4 1467 1.7 9.83 6.21 19 1.71 7.31 24.13 69.58 120.58 36.99 41.45
45 10.33  2.11 11.47  7.41 18.52 2.99 8.82 64.27 184.21 178.08 53.12 26.03
46 12.63 1.98 9.88 5.31 22.84 2.09 8.42 30.67 137.28 122.29 33.67 39.46
47 10.13 1.17 8.53 7.18 26.15 1.17 6.98 55.77 393.02 129.91 40.37 39.17
48 18.67 1.99 14.05 6.53 22.68 1.98 9.7 34.67 157.44 106.05 42.89 39.2
499 1575 1.38  6.44 7.75 17.36 1.93 8.7 38.96 241.6 754.17 29.55 30.38
50 15.07 1.31 8.95 7.58 22.01 2.18 14.51 21.21 268.83 984.12 45.97 38.64
51 14.88 0.91 9.31 8.07 21.58 2.17 12.8 14.74 214.61 753.12 29.79 35.03
52 1596 1.16 6.29 6.8 18.69 1.68 10 24.73 212.75 1372.57 37.42 50.51
53 11.88 1.38 6.61 8.02 17.36 2.23 10.91 22.18 159.38 329.39 29.93 43.74
54 1431 0.86 7.64 6.52 18.62 1.64 10.09 27.67 94.59 779.97 36.11 45.68
55 109 1.04 10.3 8.91 20.37 1.83 8.16 43.33 164.19 1024.93 46.12 41.76
56 11.04 1.2 12.34 10.35 23.17 2.11 9.66 80.35 332.34 93.53 37.67 18.48
57 1523 1.48 11.64 8.03 20.7 2.24 11.96 13.65 133.06  1414.92 50.51 42.26
58 9.99 0.49 3.67 556 11.92 2.12 18.09 64.74  6128.38 865.76 51.1 36.6
59 873 0.72 7.63 9.3 25.17 2.40 10.61 47 .47 190.22 167.76 41.96 26.19
60 7.91 094 844 9.19 22.75 1.50 10.56 19.03 20.32  1900.88 33.7 47.54
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Table 3 Relationships between soil nutrients and foliar nutrients in the eucalypt Eucalyptus grandis plantation
Correlative coefficient
Foliar nutrient N P K Ca Mg S Cu 7/n Fe Mn B
N 0.841"" 0.530** 0.111 0.212 0.094 0.036 0.102 0.160 0.142 0.191 0.418" "
Total P 04177 0.582"* 0.332° " 0.075  0.392" " 0.175  0.16 0.212  0.290" 0.732" " 0.387" "
SO.ﬂ 0.179  0.346°* 0.220  0.352" " 0.371" " 0.087  0.289" 0.264° 0.268"° 0.480" * 0.125
nutrient Ca 0.156  0.19 0.197  0.385" " 0.404" * 0.076  0.070  0.221  0.169  0.600" * 0.111
Mg 0.069 0.372° " 0.297° 0.264° 0.383°° 0.192 0.084 0.176  0.268° 0.657" * 0.121
Fe 0.076  0.281" 0.218  0.239  0.293* 0.296* 0.166 0.190 0.205 0.400" * 0.129
Zn  0.388" " 0.095 0.311° 0.215 0.104 0.351°° 0.042 0.064 0.199 0.109 0.268"
Mn 0.067 0.415°* 0.222 0.236  0.424** 0.222  0.111 0.222  0.213 0.755" " 0.117
C 0.933"" 0.492** 0.125 0.268° 0.114 0.135 0.099 0.113 0.127 0.193 0.537" "
N 0.656"" 0.590"* 0.083 0.033 0.134 0.088 0.129 0.209 0.229 0.158 0.251
Soil P 0.510" " 0.283" 0.205 0.172 0.190 0.131 0.138 0.083 0.041  0.225 0.438" "
available K 0.355"" 0.322°  0.089 0.256° 0.272" 0.234 0.206 0.123  0.202  0.268" 0.161
nutrient Ca 0.179  0.400" " 0.143  0.261" 0.465" " 0.260° 0.125 0.188  0.274" 0.718" * 0.108
Mg 0.368° * 0.188 0.188  0.427" " 0.345" " 0.381"* 0.106  0.240  0.419" " 0.239  0.108
Fe 0.149 0.279" 0.221  0.338" " 0.434"* 0.168  0.253  0.175  0.270" 0.494" * 0.068
Mn 0.127 0.192 0.027 0.143  0.092 0.244 0.234 0.216 0.235 0.272° 0.227
Zn 0.376" " 0.295" 0.199 0.274* 0.224 0.192 0.150 0.113 0.140 0.302" 0.104
Cu 0.452" " 0.150 0.165 0.434"* 0.230 0.125 0.246 0.214 0.056 0.152 0.118
% % 1porss =0.330 % 155 =0.254
4 2.2
N P
Ca
P K Mg
/n Fe Mn 10
K P Fe
Ca Mg S 7Zn Cu Fe
S Ca Mg Fe Mg Zn 5
Cu B
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Table 4 Relationships among nutrients in leaves of the eucalypt Eucalyptus grandis plantation
Flements N P K Ca Mg S Cu Zn Fe Mn
P 0.366" ~
K 0.165 0.309"
Ca -0.351" " -0.029 -0.152
Mg -0.040 0.355" " 0.158 0.489" "
S -0.028 -0.079 0.245 -0.344" " -0.296"
Cu 0.195 0.057 0.189  0.109 0.016 0.151
Zn -0.198 -0.269" -0.137  -0.109 -0.150 0.266" -0.547""
Fe -0.147 -0.280" -0.277" -0.082 -0.282" 0.083  0.319" 0.155
Mn -0.144 -0.398"*  0.098 0.077 -0.162 0.039  0.049 0.017 0.092
B 0.204 0.147 0.161 -0.008 0.085 0.048  0.057 0.116 0.141 0.105
* % oo ss =0.330 % 1055 =0.254
5
Table 5 Referenced values of nutrients in leaves of the eucalypt Eucalyptus grandis plantation by vector diagnosis
Index Referenced values Index Referenced values Index Referenced values
DW/100 leaf ¢ 31.68 Ca g/kg 5.66 Zn mg/kg 49.32
N g/kg 16.89 Mg g/kg 18.58 Fe mg/kg 290.68
P g/kg 1.16 S g/ke 2.08 Mn mg/kg 660.32
K g/kg 11.37 Cu mg/kg 9.30 B mg/kg 44.10
1 —60 1 1 3.03 mg/kg Zn 10.55 9.16 mg/kg P
Mn N
112 N K Ca Mg 60.76 98.58 mg/kg L
2 1 Mn N P Fe Zn Cu 2
2 N Mn Mn
1 N K Ca Mg 14
N K Ca Mg 2 34
! K* N Cu Zn
NOs NHy’ Fe Mn B
K* NOy K* K 21.50
NO5 N K 20.30 g/kg K 4
12 K Mg Mg Ca N 12.36 g/kg 3 8.69 g/kg
K Mg N K 351516 N
K Ca Mg 4 P 4.50
K Ca Mg mg/kg 3 0.63 mg/kg P
4
K Mg Mg Ca 3 P “
2 Mn K " 74
913.0 mg/kg 1 390.7 mg/kg K
Fe Cu Zn P
Fe 85.80 83.32 mg/kg Cu 3.25 Ca Mg P P
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Fig.1 Diagram of nutrient vector diagnosis in the eucalypt Eucalyptus grandis plantation of Sichuan
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Mn Cu Fe 7/n
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28.65 59.90 124.59 mg/kg
Mn

94.53 mg/kg Zn

N P K
Zn P Ca N
Mn Zn N
P Ca PR 10~12
13—~16
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Fig.2 Synergistic effects and antagonistic effects between nutrients in leaves of the eucalypt FEucalyptus grandis plantation

Real and dummy arrows showed the positive interactions under the conditions of normal and lower concentrations in the left figure respectively

Real and dummy arrows showed the negative interactions under the conditions of normal and higher concentrations in the right figure respectively.
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