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Tablel Resultsof soil mineralsin Mulun National Natural Reserve for descriptive statistics and K-S test
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Table2 Semivariogram theoretical models and parameters for soil mineralsin study area
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Fig.l1 Semivariogram of soil mineralsin study area
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Fig.2 Kriging maps of spatial distribution of soil mineralsin study area
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Spatial heterogeneity of mineral compositionsin surface soil in Mulun
National Nature Reserve karst areas

Du Hu'*3, Song Tongging"?, Peng Wanxia'?, Wang Kelin'?, Liu Lu**?, Lu Shiyang'*?, Zeng Fuping"**
(1. Key Laboratory of Agro-ecological Processes in Subtropical Region, Institute of Subtropical Agriculture, Chinese Academy of Sciences,
Changsha 410125, China; 2. Huanjiang Observation and Research Sation of Karst Ecosystem, Chinese Academy of Sciences, Huanjiang,
Guangxi Zhuang Autonomous Region, 547100, China; 3. Graduate University of the Chinese Academy of Sciences, Beijing 100049, China)

Abstract: In order to explore the distribution pattern of the main soil mineral components in karst cluster-peak
depression area and to guide vegetation restoration and ecological reconstruction in the area, the spatial heterogeneity of
mineral components (SIO,, Fe;0;, Ca0, MgO, Al,Os, and MnO) in surface soil (0-20cm) in Mulun National Nature
Reserve was studied by the methods of classical statistics and geostatistics. The soil samples were collected with grid
method based on a dynamic monitoring plot (200 m x 100 m) in Mulun National Nature Reserve karst cluster-peak
depression area. The results showed that the content differences of the six mineral components were large, and the sum
of SiO, and Al,O5 accounted for 89.53% of the total six mineral components. The variance coefficients of al the six
mineral compositions were large. The spatial patterns of the six mineral components were quite different from each other,
and fit to different models of mineral components. Both SIO, and MnO had medium spatial autocorrelation with long
range and well spatial continuum. Fe;Os, Al,O3, Ca0, and MgO were characterized by strong spatial autocorrelation
with short ranges. The Kriging contour maps indicated that the distribution pattern of CaO and MgO were similar, but
opposite to that of SIO,. And the distribution pattern of Fe,O3; was similar with that of Al,Os;, while MnO was in a
relative homogeneous distribution status. The results indicated that topography, micro-physiognomy, precipitation, the
history of human disturbance, and especially vegetation were the most important factors that affecting the spatial patterns
of soil mineral components in karst cluster-peak depression region. Therefore, increasing plant diversity and vegetation
coverage would be of great importance for effective improvement and rational utilization of soil mineral resources.

Key words. soils, minerals, statistical methods, geostatistics, spatial heterogeneity, Mulun National Nature Reserve,
Karst area



