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29°33'18" ~ 30°16'25"N “
7zo=e 7z 175 m
2 000 m (131
47 km 1.3
+3
18.5C 823.8 mm SPSS18.0
Kolmogorov-Smimov(K-S) GS+
7.0
1.2 ArcGIS9.3 Kriging
1.3.1
3 698 (
1) 1 650
[16]
1 872 176 pH
5
(D
[17] CR =
0.002<0.10
*1 LIEBAZSITERNE
Table 1 Weights of soil fertility indexes
pH
0.167 0.204 0.200 0.214 0.214
1.3.2
S [18]
0.1~1.0
S
0.1 x<x
F(x)=509(x—x)/(x;—x)+0.1 x <x<x, (1)
1.0 X=X,
pH
i >
| HRRRKASFE 0.1 x<x =y
Fig. 1 Sampling sites in study area f(x) = 0'9(x_x1 )/(x2 -4 ) +0.1 x Sx<x,
1.0 X, xS
1.0-09(x—x3)/ (x4 —x3) x3<x<x4
pH )
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2
[9,12,19] ( 2
2.1
2 HEEHESIHERRE SN AE .S 3
Table 2 Turning point values of soil fertility indexes
pH
X, X, X X. 6.39 13.43 g/kg
oH 15 55 65 S 75.69 mg/kg 22.06 mg/kg 96.27 mg/kg
(g/kg) 5 20 5
(mg/kg) 20 90 19.71%
(mg/kg) 60 150 37.35% ~ 51.92%
1.3.3 106.76%
(integrated fertility
index, IFI)
n
IFI=Zl(fi><wi) 3) "
i=
n fi i
wi i [0.1
1.0] IFI [0.1 1.0]
1 [20]
F3 TERSHFRITHLEE
Table 3 Descriptive statistics of soil nutrient contents in study area
(%)
pH 3698 3.90 8.80 6.39 1.26 19.71 0.026 -1.37
(g/kg) 3698 1.00 49.30 13.43 5.26 39.14 1.36 4.14
(mg/kg) 3698 13.00 273.00 75.69 28.27 37.35 1.59 6.09
(mg/kg) 3698 0.20 156.60 22.06 23.55 106.76 2.08 5.01
(mg/kg) 3698 10.00 379.00 96.27 49.99 51.92 1.65 4.45
K-S pH 0.65
2.2 0.89
pH
«C 9 0.546 0.757  0.546
x4 IBRAFNFFEREERRERESH
Table 4 Semi-variogram models and parameters of soil nutrients
/ R
Co CotC Co/(CotC) (%) RSS (km)
pH 0.007 0.041 17.07 5364107 0.757 5.43
0.139 0.182 76.37 1.727><107 0.815 28.02
0.112 0.133 84.21 1.712><107* 0.890 31.24
1.048 1.192 87.92 1.300><10°? 0.689 36.48
0.028 0.263 10.65 6.010><10"* 0.546 2.28
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*5 TIEFERNBEHNEFTERBIERLREXSH
Table 5 IFI semi-variogram model and parameters
/ R
Cy Cy+C Co/(Cot+C) (%) RSS (km)
(IFT) 0.108 2 0.1256 86.146 3.69<10°° 0916 37.442
3
¢ 3
GIS D pH
6.39 13.43 g/kg 75.69 mg/kg
22.06 mg/kg 96.27 mg/kg
8.14% pH
(19.71%) (106.76%)
2) pH
5.43 28.02 31.24 36.48 2.28 km
18.86% pH
pH
31.75% 3) pH
28.58% pH
12.67%
4)
5 8.14% 18.86%

31.75% 28.58% 12.67%
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Spatial Variability of Soil Nutrients and Assessment on Fertility
of Purple Soil in Fengdu City of Chongqing

TAO Rui', WANG Zifang'', GAO Ming', SUN Yu’

(1 College of Resources and Environment, Southwest University, Chongqing 400715, China;
2 Southwest Guizhou Agriculture Commission, Xingyi, Guizhou 562400, China)

Abstract: The spatial variability of soil nutrients of purple soil in Fengdu City of Chongqing was comprehensively
analyzed by geostatistics, GIS platform and fuzzy mathematics method. Scatter diagrams of the spatial distribution of soil
nutrients were then quantitatively constructed on order to potentially provides theoretical bases not only for the use of
management zones (MZs) with purple soil in Fengdu, but also for decision-making inprecision fertilization. The results showed
that moderate level of spatial variability occurred in 4 nutrients contents in the research region except available P(AP) which
belonged to the strong level. The nugget/still ratios were 17.07% for pH and 10.65% for available K (AK), respectively, which
showed strong spatial correlation, and could be modeled with the exponential model. While the nugget/still ratios were 76.37%,
84.21% and 87.92% for organic matter (SOM), available N (AN) and available P (AP), respectively, which showed weak spatial
correlation, and could be well modeled with the spherical model. The ranges of pH, SOM, AN, AP and AK were 5.43, 28.02,
31.24, 36.48 and 2.28 km, respectively. pH showed banding distribution both in the higher and lower regions in the north of the
Yangtze River, but showed high in the west region and low in the south region in the south of the Yangtze River; all the
distribution of SOM, AN, AP and AK showed apparent direction inhomogeneity and were sporadic and patchy. The soil fertility
quality of Fengdu decreased from south to north, but generally was above the middle level, the areas of the five grades of fertility
quality were 8.14%, 18.86%, 31.75%, 28.58% and 12.67% of the total area, respectively. The fertility quality of Fengdu was
affected by soil texture, socio-economic and artificial cultivation management.

Key words: Purple soil; Nutrients; Geostatistics; Spatial variability; Fertility
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