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Spatial heterogeneity and relationship between soil total organic carbon
and total carbon in the Hetao irrigation district
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Abstract: Geostatistical techniques were used to quantify the spatial heterogeneity and relationship between soil total
organic carbon (TOC) and total carbon (TC) at 0-20 cm soil layer in the Yongji irrigation sub-district (YD) from the
Hetao irrigation district (HD). The results showed that the mean values of TOC and TC were 6. 96 g/kg and 21. 06 g/kg,
respectively. TOC accounted for about 33. 05% of TC and the linear regression equation was Yy, =13. 169x,,.+1.252 (F=
142. 846, P<0.001). TOC significantly differed among three land-use types ( F=13.136,P<0.001), and the concentra-
tion in cropland and forestland significantly higher than that in wasteland (P<0.05). TOC and TC was mostly accordance

with the gaussian and spherical models, respectively, and
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did not destroy soil carbon in the original space. The special heterogeneity of TOC and TC in the YD was subjected to natu-

ral factors such as soil parent material, climate, topography and so on, which maybe have relation to the differences of solar

radiation, precipitation and vegetation pattern caused by the differences of altitude, topographic relief and other natural fac-

tors.
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Fig.1 The soil sampling points in the Yongji irrigation sub-dis-

trict
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Table 1 Statistical analysis of distribution of total organic carbon ( TOC) and total carbon ( TC) in 0-20 cm soil layer
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Fig.2 The regression equation of TC and TOC in 0-20 cm soil

layer
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Fig.3 The differences of soil TOC content under different land-

use types
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Fig.4 The differences of soil TC content under different land-

use types
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Table 2 Semivariogram theoretical models and parameters of TOC and TC in soil
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