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Abstract Based on data from field survey of arable soil by the end
of 2008, spatial heterogeneity and distribution patterns of soil
nutrients in Liaocheng City, Shandong Province were studied in this
paper. By 8 kmx8 km grid, the land was divided into 136 sampling
points, and the contents of soil organic matter, total N, total P and
total K were monitored. The combination of GIS, spatial
autocorrelation analysis and geostatistical analysis was used to
analyze the spatial features of soil nutrients. Traditional statistical
analysis shows that, after decades of farming, the variation of soil

nutrient content in the measurement scale has the increasing trend.
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Geostatistical ~analysis shows that, the changes of spatial
heterogeneity of four kinds of soil nutrient are not identical in the
entire region. The changes of organic matter and total N are
irregular, while the spatial variability of total P is more random. The
spatial heterogeneities of soil nutrients change mainly by random
factors. Human activities, such as irrigation, fertilization, cultivation
measures, cropping systems, etc, are major factors. The spatial
correlations of four soil nutrients are very weak. On the whole, there
is an obvious spatial distribution of the four soil nutrients which
gradually declines from the eastern and southern to the western and
northern part of Liaocheng City. Spatial autocorrelation analysis
shows that, as the scale increases, spatial autocorrelation decreasing
trends of four soil nutrients are similar, but the overall response on
the scale is hardly evident. In the scope of the 40 km, Moran’s /
coefficients of four kinds of soil nutrients are positive which shows a
positive spatial correlation. The response of organic matter on the
scale is more sensitive than that of other three nutrients. The change
of Morans I of total N and total P is similar. But Moran’s [
coefficient of total K outside the scope of 64 km performs the
volatility in the vicinity of 0, which may be related to the local
agricultural activities.
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Table 1 Traditional statistical data of soil nutrients in Liaocheng City
eke)  Ngkg)  Ngokg?) 1 Hg-ke)
0.329 2.107 1.214 0.320 26.36 -0.284 3.843 1.214
0.018 0.137 0.084 0.021 24.75 -0.604 4.372 0.084
0.044 0.128 0.075 0.012 16.21 0.179 4.995 0.076
1.836 2.172 1.976 0.074 3.76 0.261 2.499 1.964
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Fig. 1 Semi-variance functions of soil nutrients in Liaocheng City
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Table 2 Theoretical models of semi-variance function and related parameters of soil nutrients
( / )%
0.834 2 0.166 5 1.000 7 83.4
0.034 3 0.008 2 0.042 5 80.7
0.012 8 0.002 4 0.015 2 84.2
0.457 7 0.068 8 0.526 5 86.9
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Fig. 2 Kiriging interpolation map of soil nutrients in Liaocheng City
0.2 ) °
0.15 3 : Moran [
s 48~64 km
0.10¢
= s 64 km ,Moran / 0
W 0.05
-:‘. ’ o
:
g
=
—0.05L (References)
\ J [1] Heuvelink G B M, Webster R. Modeling soil variation: past, present, and
~0.10- futurelJ]. Geoderma, 2001, 100: 269-301.
-0.15 [2] Trangmar B B, Yost R S, Uehara G. Application of geostatistics to spatial
(] #E/km studies of soil properties[]]. Advances in Agronomy, 1985, 38: 44-94.
3 M / [3] Webster R. Quantitative spatial analysis of soil in the field [J]. Advance
oran in Soil Science, 1985, 3: 1-70.
Fig. 3 Changes of Moran / coefficients of soil nutrients [4] Goovaerts P. Geostatistics in soil science: state—of —the—art and perspec-
0 tives[J]. Geoderm, 1999, 89: 1-45.
’ ’ A [5] Tsegaye T, Hill R L. Intensive tillage effects on spatial variability of soil
64 km Moran 1 0, 48~64 km test, plant growth, and nutrient uptake measurement [J]. Soil Science,
s 64 km Moran [ 1998, 163(2): 155-165.
0 , [6] Fisher E, Thornton B, Hudson G, et al. The variability in total and
extractable soil phosphorus under a grazed pasture [J]. Plant and Soil,
: 1998, 203: 249-255.
(7] . , . GIS
3 i} . 2007, 27(5): 1978-1986.
Liao Guitang, Li Tingxuan, Wang Yongdong, et al. Acta Ecologica Sinica,
4 2007, 27(5): 1978-1986.
(8] ) , .
o M I )
oran . , 2005, 19(5): 101-104.
Jia Xiaohong, Li Xinrong, Zhou Haiyan, et al. Journal of Soil Water
N N N s Conservation, 2005, 19(5): 101-104.
. 4 (9] . . GIS
— [J]- )
2006, 20(2): 73-76.
’ N N Xie Hualin, Li Bo, Liu Liming, et al. Journal of Soil Water Conservation,
° 20006, 20(2): 73-76.
. 40 km 4 Moran / (FEHE FE)
52 2009,27(23)
4@7




