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Abstract:  Objective China is a country deficient in selenium (Se), because the soils in most of its provinces and regions or
about 72% of its total land are under Se stress to a varying extent. However, during the soil survey completed recently, Guangxi
was found to have a large tract or continuous patches of soil rich in Se, or so far the largest tract in the country. In that region, the
soils in Karst areas were apparently higher in Se content than those in non-Karst areas. It is hypothesized that the tract of Se-rich
soils benefit jointly from their soil forming parent rock, soil composition and unique Se enrichment mechanism. In order to
validate this hypothesis, a comprehensive study was conducted. In this study, a total of 15480 topsoil samples, 452 subsoil
samples and 200 rock samples were collected in Wuming County, South Guangxi, where exist large tracts of karst landform for
analysis of soil physico-chemical properties, and contents of calcium oxide (CaO), potassium oxide (K,0), sodium oxide (Na,O),
magnesium oxide (MgO), silicon dioxide (SiO,), aluminum oxide (Al,05), Total iron (TFe,03), selenium (Se), manganese (Mn),
titanium (Ti), soil organic carbon (SOC)and pH. Method Spatial contrast, scattergraph and multivariate statistic methods were
adopted to analyze sources of Se containing materials in the soil and impacts of soil forming parent rock, weathering processes,
soil composition, pH and soil organic carbon (SOC) on soil Se, collate the affecting factors in sequence of priority. And
furthermore, discussions were held on main causes of the formation of the Se highly-enriched soils in the key Karst areas of
Guangxi. Result Results show that the concentration of Se in the topsoil of the study area varies in the range of 0.07~9.04
mgkg ! and its background value is 0.87 mg'kg ', which is 4.36 times that of the country. Soil Se demonstrates a good spatial
coupled relationship with the stratum and is strongly and positive related to soil Se in the subsoil layer, which suggests that soil Se
in the topsoil comes from underlying soil layers; scattergraph indicates that soil Se was affected by weathering intensity (CIA),
Al,O3, TFe,0;, Si0,, SOC, pH, Ca0, K,0, Na,0 and MgO. Multivariate fitting with linear regression equation and equation error
testing reveal that CIA, clay minerals (Al,O3), and Fe-bearing minerals played leading roles in secondary enrichment of Se, while
SOC, K-bearing minerals, Na-bearing minerals, Mg-bearing minerals followed in the function, and pH, Ca-bearing and
Mn-bearing minerals did in the last with very weak effects. Conclusion Based on the findings about sources of Se and
relationships between Se enrichment affecting factors, it is concluded that weathering processes dominates Se enrichment in the
soils in Karst areas, while the high contents of clay minerals and Fe-bearing minerals in the soil play leading roles in sorption of
Se, which may be the main reason why high Se enrichment occurs in the Karst area of Guangxi where limestone is lower in Se
content than the average rock in China.

Key words: Selenium; Distribution; Influence factors; Priority sequence in role; Karst area of Guangxi
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Table 1 Statistics of Se and other elements in the topsoil of the study area

FEa A n ¥ 5t{8 Background value
F/ME A5 R R
Number of e RAA Max. 5T IX. th HERE
Min. CV/%
samples Study area China " *!

CaO*/% 13 841 0.01 0.57 61.3 0.20 3.2 0.06
K,0/% 14 491 0.07 1.87 54.0 0.71 2.5 0.29
Na,0/% 452 0.03 0.37 54.0 0.10 1.6 0.06
MgO/% 14 335 0.06 0.87 41.8 0.39 1.8 0.22
Si0,/% 452 30.8 85.73 19.8 59.44 65.0 0.91
ALO3/% 452 6.44 30.97 28.8 19.03 12.6 1.51
TFe,03/% 452 2.44 13.18 323 7.62 4.7 1.62
Mn/ (mg'kg™") 13 332 28.73 967.68 64.6 329.43 600 0.55
Se/ (mg-kg™) 15367 0.07 1.98 42.4 0.87 0.2 4.36
Ti/ (mgkg™) 452 2 465 19761 34.0 8786 4300 2.04
SOC/% 15206 0.20 2.51 34.0 1.24 0.35 3.55
pH 15085 3.22 7.76 16.6 5.18 / /
CIA/% 452 73.97 97.26 6.0 90.6 / /

CaO*, content of CaO in silicate composition.
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Table 2 Se content in topsoil relative to parent rock/ (mg-kg ')

i HJZ F/ME SN ;1 PE T {E
Lithology Strata " Min. Max. Med. Mean value
iR SF-B 4 Pingen Formation 4 0.99 1.24 1.08 1.10

Carbonate rock  FEZR L4l Tangjiawan Formation 58 0.41 1.50 1.04 1.02
MM Guilin Formation 6 0.39 1.15 0.77 0.78
7 H 2 Rongxian Formation 759 0.36 1.74 0.87 0.90
J\F-4H Baping Formation 775 0.17 1.76 0.97 0.95
#8440 Du’an Formation 25 0.40 1.11 0.74 0.75
JEZE Luzhai Formation 140 0.31 1.47 0.73 0.72
YifEHl Yingtang Formation 325 0.25 1.70 1.00 0.99
K34l Dapu Formation 16 0.40 1.07 0.58 0.64
KIFAH W 4H )2 Interbed of Dapu 36 0.35 1.86 0.60 0.69
and Huanglong Formation
# W4 Huanglong Formation 418 0.24 1.86 0.97 0.96 0.96
H5F-2 Maping Formation 668 0.21 2.87 0.92 0.94
F 74l Nandan Formation 117 0.46 1.42 0.82 0.84
¥4 Maokou Formation 239 0.41 8.10 1.06 1.15
Wi# 4l Qixia Formation 116 0.25 1.73 0.92 0.95
Wi 2125 1 41912 Interbed of Qixia 563 0.17 3.78 1.21 1.21
and Maokou Formation
414 Heshan Formation 112 0.39 6.77 1.05 1.17
A WA KRKELI)Z Interbed of Heshan 381 0.19 6.53 1.37 1.38
and Dalong Formation
P4 Luolou Formation 463 0.16 2.18 0.73 0.85
LA 4] Majiaoling Formation 714 0.16 2.06 0.87 0.93
I8 A #4104 Lianhuashan Formation 13 0.22 113 0.82 0.79
clasoliteics ~ MAVLLHILHEILZHIf)Z Interbed of 16 0.41 1.47 0.82 0.87
Liujiang and Wuzhishan Formation
JETHE HHIFZ Interbed of 91 0.26 9.04 0.96 1.35
Tangding and Luofu Formation
AR w42 Nagaoling Formation 38 0.25 5.30 0.78 0.93 0.84
ARYL4 Yujiang Formation 46 0.33 4.74 0.79 1.03
JLimZH Beisi Formation 708 0.21 2.16 0.61 0.68
#4421 Banna Formation 928 0.09 1.41 0.51 0.55
PiIZE Xidong Formation 1014 0.07 1.72 0.54 0.61
JBi%24H Nadu Formation 5168 0.09 4.84 0.91 0.93
EJUES H:F4 Guiping Formation 1211 0.21 2.56 0.63 0.73
Quaternary IfkELH Lingui Formation 305 0.12 2.09 0.75 0.89 076
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