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Abstract; Soil is a complex natural system with strong spatial heterogeneity of its internal properties. The properties of soil
are strongly varied even at the centimeter scale and the changes in soil properties on a large scale have a pivotal role in the
patterns of ecosystem growth. Soil fertility is one of the most important ecological functions of soil and its spatial layout and
structure directly affects the ability of plants to recover from stress as well as affecting plant height and overall ecosystem
productivity. In the fragile habitats of the Guangxi area, the spatial distribution characteristics of soil nitrogen (N),
phosphorus (P) and potassium (K) are strongly related to the regional distribution of shrub vegetation. Studies on the
nutrient variability in forest soil of this area will help to understand the plant community structure and ecosystem energy
flows. Forest resources are very rich in the Guangxi area making it one of the most important forest areas in southern China.
Located in the southwest of China, Guangxi’s forest is obviously geographically different to the rest of China. In recent
years, the forested area of Guangxi has substantially increased through the introduction of a variety of tree species. This

abundant introduced forest type is beneficial to economic development, but a lack of understanding of the nutrient
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distribution in forest soils in Guangxi has led to poor decisions regarding which tree species to introduce. This, in turn, has
led to a decline in the quality of forest soil, has wasted resources and has limited the development of the forestry industry in
Guangxi. This research investigated the main soil nutrients (N, P and K) of eleven forest types in seven forest districts in
Guangxi. Geostatistics is used to study the spatial variation and pattern of the soil nutrients, and then the ecological
implications of this were discussed to provide a scientific basis for forest division and management decisions in Guangxi. The
results showed that the main forest soil nutrients in Guangxi had an overall medium level of variability but the variability of
the soil available nutrients was larger than soil total nutrients, among which the variability of available P and K were largest.
All the semi-variable functions of forest soil nutrients in Guangxi showed distinct spatial structural features. Soil total N and
P and available P performed moderate spatial autocorrelation, while soil total K and available N and K performed strong
spatial autocorrelation. The spatial structures of forest soil nutrients were diverse. The kriging contour maps showed that the
soil N pool was abundant, the K pool was medium and the P pool was relatively low in Guangxi forest soils, and that the
main soil nutrient contents in the north district of Guangxi was larger overall than in the south district. The spatial pattern of

the main soil nutrients in Guangxi forests may be related to climate, precipitation, plantation forest species, topography and

forest management practices and the effect of these factors on soil nutrients requires further investigation.

Key Words: forest soil; main nutrient; spatial variability ; geostatistics; Guangxi
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Table 1 Descriptive statistics of main soil nutrients in Guangxi forests

- LA ) MfEE TRRE o ) o ) K-S AR
s AR g WRECEREREC e moem g e i e

No. of Standard ~ Variance . . Value of Distribution
Indexes Means K Min. Max. Skewness Kurtosis

samples variance /% K-S test types
TN/ (g/kg) 345 2.474 1.37802 55.69 0.27 6.85 0.886 0.444 0.215" N
TP/ (g/kg) 345 0.506 0.29810 58.91 0.1 1.46 1.341 1.645 0.661 " N
TK/ (g/kg) 345 10.830 6.30446 58.21 0.41 30.75 0.867 0.889 0.121 N
AN/ (mg/kg) 345 208.476  113.25763 54.21 34.67 561.19 1.014 0.707 0.730 " N
AP/ (mg/kg) 345 12.038 9.49778 78.90 0.93 78.76 2.426 9.482 0.055 " N
AK/ (mg/kg) 345 131.807  82.89130 62.75 7.23 417.00 1.453 2.589 0.057 " N

# XU R Data after logarithmic transformation; N:IEZ%%34 Normal distribution
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Table 2 The best-fitted semivartiogram model of soil nutrients and the structure parameters
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Soil nutrients Model types Range/(°)
TN FRBUE R 0.1370 0.4890 0.280 5.304 0.882 0.0145
TP TR E R 0.1263 0.3586 0.352 2.862 0.941 0.0034
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Fig.1 Isotropic semivariogram of forest soil nutrients in Guangxi
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Fig.2 Kriging contouring maps of forest soil nutrients in Guangxi
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