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Spatial heterogeneity of soil main mineral composition in manmade forest
in karst peak-cluster-depression region

OUYANG Zi-wen"??, SONG Tong-qing'*, PENG Wan-xia'*, DU Hu'?, ZENG Fu-ping"~*"

(1.Key Laboratory of Agro-Ecological Processes in Subtropical Region, Institute of Subtropical Agriculture, Chinese
Academy of Sciences, Changsha 410125, China; 2. College of Bioscience and Biotechnology, Hunan Agricultural
University, Changsha 410128, China; 3. Huanjiang Observation and Research Station of Karst Ecosystem, Chinese
Academy of Sciences, Huanjiang, Guangxi 547100, China)

Abstract: The soil samples were collected with gridding method based on a dynamic monitoring plot (200 m x 40 m) in
manmade forest of karst peak-cluster-depression region. By the methods of classical statistics and geostatistics, spatial
heterogeneity of main mineral composition (SiO,, Fe,05, CaO, MgO, Al,03, MnO) in surface soil (0-20 cm) was studied.
The differences of the six mineral compositions were large with SiO, having the highest contents followed by Al,Os,
Fe,0;, MgO, Ca0O, and MnO and the variance coefficients ranged from 6.90% to 28.89%. Spherical model fitted best for
Fe,03, Ca0, and MgO, Gaussian model best for SiO, and MnO, and Exponential model best for Al,03;. MgO and CaO
had medium spatial autocorrelation, while the others were characterized by strong spatial autocorrelation. The Kriging
contour map of CaO was similar with that of MgO. The Kriging contour maps of SiO, and MnO were similar. Fe,05 and

Al,O5 presented spatial distribution of fragmented patches.
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F1 WHREXITIETRESSENERERITHTRESH HELE
Table 1 Descriptive statistics and K-S test for soil mineral nutrients in the studied area
/ 1% 1% 1% 1% K-S
SiO, 80 42.92 59.48 48.62 3.48 7.16 1.138 1.173 0.132
Fe,0; 80 5.74 8.88 7.32 0.59 8.06 0.016 0.973 0.313
CaO 80 0.18 0.84 0.45 0.13 28.89 0.337 0.799 0.495
MgO 80 0.79 1.08 0.87 0.06 6.90 1.311 1.433 0.037
MgO* 80 -0.11 0.03 -0.06 0.03 -50.00 1.141 0.903 0.069"
AlLO; 80 10.30 26.17 18.23 2.59 14.21 —0.626 2.074 0.334
MnO 80 0.25 0.60 0.37 0.08 21.62 20.473 0.808 0.086
* log
. . " " 0/ ~ 0 [15]
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Table 2 Theoretical models and parameters for semivariogram of soil mineral nutrients in the studied area
/
Si0, 4.450 26.670 0.167 204.9 0.988 1.703
Fe 05 0.001 0.320 0.003 23.0 0.659 1.963
CaO 0.010 0.021 0.498 83.0 0.835 1.875
MgO 0.001 0.004 0.348 46.3 0914 1.882
ALO; 0.870 7.038 0.124 20.1 0.105 1.966
MnO 0.003 0.014 0.239 223.6 0.935 1.787
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