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Abstract: A survey of 422 surface soil samples in the Ruyuan Yao Autonomous County of Guangdong Province was done to
determine the geochemistry and spatial distribution of Se, and to evaluate factors that could influence Se distributions in soils in the
study area. Results showed that the average content of Se in soil of the study area was 0.65 mg-kg ', which was 1.97, 2.71 and 2.95
times that of the background values of Shaoguan City, Guangdong Province, and the national average, respectively. The selenium-
rich soil is mainly distributed in the central and western regions of the study area, and a total area of 2061.31 km’ of selenium-rich

soil is delineated, accounting for 89.66% of the total study area. Soil Se concentrations vary by land use type: forest land > garden
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land > grassland > cultivated land. The enrichment of Se in the soil of the study area is mainly controlled by the parent material. The

type of parent material with the highest soil Se content is soil formed by the weathering of argillaceous rocks, where soil selenium is

enriched 93.33% relative to parent rock. Secondly, it is affected by the supergene geochemistry and the adsorption and fixation of S,

N and other elements in the study area, which is conducive to the enrichment of Se in soil. There was a significant negative

correlation between Se and pH in the soil of the study area, that is, the lower the pH value, the higher the Se content. These insights

provide a scientific basis for the rational planning and utilization of local selenium-rich land resources, especially for considering

agricultural land uses. Se can provide an essential nutrient or adversely affect crops, depending on Se concentrations and chemical

form.
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Fig. 1 Traffic location map of the study area (a) and geological map of the study area (b)
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Table 1 Geochemical parameters of Se and corresponding indices in the study area

R B N A b tE 22 5 R H% K1 K2 K3
Se 0.06 2.59 0.65 0.39 60.62 0.33 0.24 0.22
S 66.20 1538.00 280.07 126.35 45.11 214.05 104.00 —

177.00 6218.00 1647.89 819.72 49.74 1109.31 347.00 —
Core 0.15 9.61 1.97 1.22 61.95 1.20 0.22 2.49
pH 4.01 8.30 5.58 1.15 20.54 5.54 6.03 5.10

e FEAREn=4220F, Se. S NHLAL Amgkg ', Co il N%, pHEEMN . KIKRFHKT HEE FME. K2RR

AE LW A, KRR EEHY SE GRHEZ, 2021 ,

R

x2 AREBREIBRETTIEMITREMRUFSH

Table 2 Geochemical parameters of Se in different soil parent material units

Wfmgkg ' Tr % mgkg ) EEREABUM E /%

B BER B oG REASUME B/ME/mgkg ' K {H /mgkg !
U 46 0.14 0.90
F=Es 32 0.20 1.63
TR i 4 2K 45 0.21 1.67

TR £h A 2K 122 0.19 1.49
1% M A 28 134 0.21 2.31

AR A K 43 0.06 2.59

0.38 0.03 29 63.04
0.66 0.14 29 90.63
0.73 0.15 42 93.33
0.51 0.04 110 90.16
0.75 0.19 119 88.81
0.92 0.27 40 93.02
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Table 3 Semi-variance function characteristics of Se in soil

JLER 15 Y HEMHEC, HEEHC+C P& Z2E/% 45 F& /km R R Bk %=
Se A 0.2519 0.331 06 76.09 0.0349 0.323 0.017
Se BROR 0.1572 0.3154 49.84 0.0141 0.875 3.216x10°°
Se B ¥ 0.1128 03156 35.74 0.0130 0.817 4.676x10 °
Se e 0.158 1 03172 49.84 0.0110 0.864 4.185x10 "
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