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Comprehensive evaluation of fertility quality in hilly tea plantation soils based on

GIS and geostatistics
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Abstract The subtropical low hill areas have the largest tea fields in China. Research on soil fertility is fundamental for
accurate information management of the tea cultivations. A comprehensive evaluation of the soil fertility in Mengding
Mountain was carried out with Geostatistics GIS and statistics methods. The study shows 1 The soil fertility quality of
Mengding Mountain is changing dramatically with the change of altitude. The hill can also be divided into different sections
delimited by their fertility level the richest soils are located in the middle and top section of the hill the poorest at the
bottom. In other words the higher the elevation the richer the soil the lower the elevation the poorer the soil. 2 The
overall fertility level in Mengding Mountain is not high. There is a difference between today’ s Mengding fertility quality
situation and the soil quality standards of good tea fields. In fact most of Mengding Mountain has a low-grade quality soil.

Indeed the fourth and fifth grade soils cover 42.35% of the whole area. In contrast the highest-grade soil accounts for
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5 GIS 1979

less than 10% . 3 The application of this comprehensive method provides accurate and objective information on the soil

fertility quality. It also gives a new practical approach to Geostatistics.

Key Words GIS geostatistics tea fields soil fertility
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Table 1  Descriptive statistics of evaluation norm in soil
Index item Mean value Medium value Max. value  Min. value S.D Skew. Kurt.
Bulk density g/cm® 1.19 1.19 1.51 0.83 0.12 -0.39 0.80
Slit and clay g/kg 0.44 0.44 0.58 0.31 0.06 0.04 -0.58
Slit- clay ratio % 2.24 2.20 4.23 1.67 0.34 2.55 11.45
pH 4.09 4.06 4.79 3.55 0.31 0.20 -0.92
CEC  cmol/kg 10.03 9.70 14.34 7.53 1.50 0.60 -0.03
OM  g/kg 26.99 26.65 49.97 14.47 6.37 0.75 1.04
TN g/kg 1.13 1.09 2.10 0.65 0.26 0.81 0.78
AN mg/kg 70.09 70.02 143. 84 24.12 21.30 0.75 1.33
TP g/kg 0.63 0.53 1.69 0.27 0.30 1.52 1.89
AP mg/kg 8.63 6.24 34.89 0.56 7.91 1.41 1.52
TK g/kg 13.57 13.69 16.39 9.82 0.98 -0.43 1.77
AK mg/kg 51.80 49.79 100. 84 24.48 14.48 0.77 0.56
2
Table 2  Theoretical semivariogram model and corresponding parameters of evaluation index in soil
Cy/ Cy+C
Index item Model C, Cy +C, range m % R? RSS
Bulk density E 0. 00466 0.0154 1557 30.2 0.602 1.174 x10*
Slit and clay E 0.0029 0.0198 342 14.6 0.544 6.082 x x10 73
Slit-clay ratio S 0.00289 0.0109 1289 26.3 0.566 8.715x x107°
pH G 0. 0006 0.0072 2462 8.3 0.913 1.447 x x 1073
oM E 0.0074 0.0512 411 14.5 0.603 6.393 x107*
TN E 0.0019 0.0144 462 13.3 0.628 4.670 x x10~°
AN S 0.0352 0. 1064 1019 33.1 0.712 3.627 x10 73
TP S 0.0136 0.0396 3810 34.5 0.645 1.372 x10 3
AP E 0.185 0.736 200 25.1 0.306 4.72 %1072
TK S 0.0017 0.0052 1418 32.9 0.633 1.586 x x 103
AK S 0.0371 0.0743 1315 49.9 0.643 1.598 x 1073
CEC E 0.0031 0.0183 576 17 0.697 5.621 x107°
E refers to exponential model S refers to spherical model G refers to Gaussian model
2.2.2
ArcInfo9. 0 Kriging
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3.2
3
Table 3  Eigenvalues and contribution of principal components
5 70%
p %
3 10% Principal . . .0 Cumulative
. Eigenvalue Contribution Contributi
6. 5hm2 component ontribution
1 4.024 33.530 33.530
1300m
) 2 1.669 13.909 47.439
31.6 22.8 21.2hm 3 1.376 11.470 58.909
4 1.287 10.724 69.632
1100m 5 0.912 7.599 77.232
111.0 111.4 6 0.653 5.439 82.671
7 0.615
83.4hm> CEC 60 ~80mg/kg
8 0.477
103mg/kg 0 0.420
10 0.274
3 58.2% 11 0.227
12 0. 066
1000m
4
16.1 43.9 77.6hm’ ) : o
Table 4 Communality and weight value of index in soil fertility
Index item Communality Weight value
Bulk density 0.641 0.065
Slit and clay 0.776 0.078
Slit- clay ratio 0.712 0.072
pH 0.830 0.084
32 H
p oM 0.898 0.091
TN 0.882 0.089
AN 0.793 0.080
TP 0.821 0.083
15% 26% 30% 90% 90%
AP 0.857 0.086
TK 0.990 0.100
68mg/kg pH AK 0.931 0.094
CEC 0.789 0.080
3.3

33
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