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Fig. 1 Land use types and sampling points
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1.000 g - 0.36 0.55
N) pH 4.18
100 g CO, 8.46
H DZ/T 0295 o _
®fh . %1 FRERELE Se AT/ LNGHE
—2016 Table 1  Statistics of selenium and other elements or oxides in the
topsoil of study area
(GSS-17 GSS-22  GSS-25 GSS-27) / K
( RE) 10% Se (mg/kg) 1.88 15.17 0.19 2.51 7.12
(1)
20 ( ) SOC (g/kg) 13.7 32.2 32 4.9 1.19
DZ/T 0295—2016 CaO (g/kg) 10.2 135.0 1.6 15.9 0.36
s, T pH ( ) - 8.46 4.18 - -
Sr (mg/kg) 85.2 308.8 40.8 42.3 0.55
1.4 X
IBM SPSS Statistics 24( (
) EXCEL 2010( ) )
2.2
[26] 22
/ (
) 200 Se
2.2.1 2 SPSS
15
3 V Cr Cd Ni Zn Cu Hg
(26] Mo Se
V Mo Ni Cd
( ) Z-score (
10 g/kg) ( ) -
2 ( )
Se
2.1 [27] Pb Co
Se As Mn Al B
( 2
() Se Pb
1.88 mg/kg Se Co Ca
7.12 0.4 mg/kg Se St F I Cl Ca Sr F I Cl
Se
Se 15.17 mg/kg
0.19 mg/kg
133.5%
Se
(201 2.2.2 R
Se 2 2 3
(S0C) 66.4% 3 ( 3)
13.7 g/kg 1.19 FI Ni Zn Cu V Mo Cd Se

CaO Sr
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Fig. 2 Cluster analysis chart of soil elements in study area
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Table 2 Values of principal component characteristics and contribution rates of soil elements/oxides in study area

(%) (%) (%) (%)
1 8.04 34.94 34.94 13 0.28 1.23 95.26
2 4.89 21.26 56.21 14 0.24 1.06 96.32
3 2.34 10.16 66.37 15 0.21 0.89 97.21
4 1.28 5.56 71.93 16 0.18 0.78 97.99
5 1.17 5.09 77.01 17 0.15 0.64 98.63
6 0.88 3.84 80.85 18 0.09 0.37 99.01
7 0.76 3.31 84.16 19 0.07 0.32 99.33
8 0.63 2.75 86.91 20 0.07 0.29 99.62
9 0.49 2.13 89.04 21 0.05 0.21 99.82
10 0.42 1.83 90.87 22 0.03 0.14 99.96
11 0.39 1.68 92.56 23 0.01 0.04 100.00
12 0.34 1.47 94.03
*3 MRRIBRF/EUYEZEFLEEE
Table 3 Loads of soil elements/oxides on principal factors in study area
/ /
F1 F2 F3 F1 F2 F3
AlLO; 0.44 0.74 0.32 K,O 0.41 0.79 0.29
As 0.49 0.59 0.06 Mn 0.37 0.66 0.19
B 0.05 0.69 -0.41 Mo 0.80 -0.36 -0.23
CaO —0.05 -0.37 0.70 N 0.66 -0.27 0.20
Cd 0.77 -0.42 -0.07 Ni 0.92 -0.20 -0.01
Cl 0.03 0.05 0.18 P 0.53 -0.10 0.24
Co 0.59 0.68 -0.02 Pb 0.55 0.71 0.09
Cr 0.75 -0.40 -0.19 Se 0.77 —-0.38 -0.24
Cu 0.90 0.08 0.00 Sr 0.09 -0.20 0.80
F -0.16 —0.48 0.50 \% 0.82 -0.38 -0.19
Hg 0.55 -0.37 -0.19 Zn 0.92 0.00 0.20
I 0.13 -0.23 0.39
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Fig.3 Changes of soil selenium and other elements in soil profiles
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Characteristics and Sources of Soil Selenium and Other Elements in
Typical High Selenium Soil Area of Enshi

YU Tao'?, YANG Zhongfang™*", WANG Rui’, ZENG Qingliang’, HOU Wanling®

(1 School of Science, China University of Geosciences, Beijing 100083, China; 2 School of Earth Science and Resources, China
University of Geosciences, Beijing 100083, China; 3 Key Laboratory of Ecological Geochemistry, Ministry of Natural
Resources, Beijing 100037, China)

Abstract: Selenium is one of the important trace elements in humans and animals and plays an important role in the
development of functional agriculture. In order to study the combination characteristics and sources of selenium and other
elements in high selenium soils to support the safe and effective utilization of selenium-enriched land resources, two hundred
topsoil samples and two sets of vertical soil profile samples were collected and analyzed in Shadi Town, Enshi. The topsoil data
were interpreted by cluster analysis and factor analysis using statistical tools. The results showed that the arithmetic mean value
of selenium content in the topsoil of the study area was 1.88 mg/kg + 2.51 mg/kg, which was significantly higher than that in the
topsoil of the country. Soil element combinations in the study area can be divided into three categories, in the first type, selenium,
molybdenum, vanadium, chromium, cadmium, nickel and other elements had strong relationships, and are closely related to the
distribution of black rock series; the second type included aluminum oxide, lead and arsenic, which were related to clay minerals
in the soil; the third type included calcium and strontium, indicating that the geochemical properties of the same group elements
were close to each other. The results of factor analysis further confirmed that the black rock series were the main source of
selenium and cadmium in the soil. The differences of element concentrations in various soil parent materials were significant.

Key words: Selenium; Element combination; Source; Factor analysis
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