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100%
100% 100%
(DD2005-01)
1.3
Pearson
84.07% Microsoft Excel 2007  SPSS 20.0
GS* ArcGIS 10.0
1.2
2
( ) (DD2008-06) 2.1
0.16 ~
1.61 mg/kg 0.53 mg/kg
km’ 0~20cm ( D
100 m 3~5 [15]
4 km? [16] [17]
4 km? (18] [19] [20] [21]
150 cm 16 km” 332
86 1.8 1.3 18]
() ( 2
82% 18%
100 m ( 1 1
(
) (
1000 g
20 500 g ) 0.4 mg/kg
1 EEERHEMBXTIERES S
(DD2005-0T) - Table 1  Soil selenium contents in Jiexi County and other regions
(mg/kg) (mg/kg)
0.004 mg/kg ( ) 0.53 0.16 ~1.61
( 4 g ) X ( ) 0.54 0.10 ~ 1.04
(XRF) FezO3 A1203 Mn 0.55 0.1~08 [15]
0.02%( ) 0.05%( ) 4
0.16 0.006 ~ 5.790 [16]
mg/kg
0.15 0.01 ~2.00 [17]
0.09%(
i 9.36 2.7~87.3 [18]
) 10g 25 ml 1 min
30 min pH 0.94 0.001 5~36.6854 [19]
0.1 0.29 0.05~0.99 [20]
0.40 0.01 ~2.00 [21]
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R2 REILIEWEEHX S RRE 4 km? 16 km®
Table 2 Thresholds of abundance and deficiency of soil selenium 10< k<15 15
(me/ke) (%)
0125 5 <k<20 k=20
0.125~0.175 0 3 (221
0.175 ~ 0.400 18 1.46 0.09 ~ 10.06
0.400 ~ 3.000 82 1.25 86%
>3.000 0
2.2
(k)
24% 11% 22% 2
(BRI Se BRI Mn fr i (k = 2.0)

WIZ L Se S EARZ THE Mn &

A

Setrht (mg/kg)

0 10 20 km o By L] <04
| o Hi%, 04

E1 BAERELIHESWSHE

Fig. 1 Spatial distribution of total selenium content in topsoil in Jiexi County

HER

=<1

o 1~15

o HEyyf Il 1.5-2

? T AP R —
E2 EREREIEEMEERESHTE

Fig. 2 Spatial distribution of enrichment coefficients of total selenium in topsoil in Jiexi County
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2.3 (0.65 mg/kg)> (0.63 mg/kg)>
2.3.1 (0.53 mg/kg)> (0.50 mg/kg)>
23] 3 (0.46 mg/kg)> (0.36 mg/kg)
1 3
( )
( )
(r=0.603 P<0.01)
[25]
(3 4
0.40 mg/kg
0.40
mg/kg
(0.73 mg/kg)>
A
Ser it (mg/kg)
! 1 3Pk S HET . os
B3 BAERELIREWZESHE
Fig.3 Spatial distribution of total selenium in deep-soil in Jiexi County
*3 BAESTREENISRABLIELWMEE
Table 3 Total selenium contents in topsoils with different parent materials in Jiexi County
(mg/kg)
(mg/kg) (%)
58 1.01 0.17 0.36 0.14 40
25 1.61 0.26 0.65 0.31 48
35 1.11 0.30 0.63 0.18 29
141 1.31 0.16 0.50 0.22 43
3 0.74 0.25 0.53 0.25 43
43 1.26 0.21 0.73 0.28 38
27 1.29 0.18 0.46 0.24 51
332 0.16 1.61 0.53 0.25 47
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2.3.2
Fe,0; ALO; pH SOC 4 r=-0.593(P < 0.01) Se
Pearson
pH
Fe,05( 4A) ALO;( 4B) (271 (pH=4~38)
r=0.468(P<0.01)
r=0.360 (P <0.01)
Fe,0; ALO; [26, 28-30]
pH 2.3.3
pH=4~6 [20] B Pearson
Fe Al (24] (r=0.505 P<0.01)
4C [16] [32] Yu [33]
r=0.456(P <0.01) 4 (0~
(26] 200 200 ~400 400 ~600 600 ~800 800~ 1 000 m)
4D
2.0- (A) 2.0r (B)
y=0.112 1x+ 0.150 9 (= 0.468, P< 0.01) y=0.021 8x + 0.149 (»=0.360, P<0.01)

Se i (mg/kg)
=

Se i i (mg/kg)
=

0.5 0.5
0.0 0.0
0 5.6 112 16.8 224 28.0
ALO; (%)
2.0; (C) 2.0; (D)
_ _ y=-0.2295x+1.7252 (r=-0.593, P<0.01)
215 215 ’
) )
E .0 )
!
b Qi
3 05 3
0.0
0 1.125 2250 3.375 4.500 8
SOC (%)
4 BEMXKELIRMEZTES Fe,05 (A). ALO; (B). SOC (C). pH (D)RIFEXME
Fig. 4 Correlation of topsoil selenium with Fe,O; (A). Al,O5 (B). SOC (C) and pH (D) in Jiexi County
x4 BAEBTEEBREEXRELENEWEEE
Table 4 Soil total selenium contents under different altitudes in Jiexi County
(m) (mg/kg) (mg/kg) (%)
0~200 175 1.01 0.17 0.43 0.18 42
200 ~ 400 53 1.31 0.16 0.54 0.25 47
400 ~ 600 47 1.29 0.23 0.62 0.27 44
600 ~ 800 43 1.26 0.30 0.70 0.21 30
800 ~ 1 000 14 1.61 0.36 0.85 0.31 36
332 0.16 1.61 0.53 0.25 47
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[34]

234

[32,35-37]

()

0.56 mg/kg

0.46 mg/kg

*5 BAETELTHFHALBTIRES S

Table 5 Soil total selenium contents under different land use types in Jiexi County

(mg/kg)

(mg/kg) (%)

57 1.31
158 1.26
117 1.61

0.17
0.16
0.21

0.46
0.53
0.56

0.23
0.25
0.26

50
47
46

332 0.16

1.61

0.53

0.25

47
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Distribution of Soil Selenium and Its Influential Factors in Jiexi
County, Guangdong Province

WANG Qiushuangl’z, LUO Jie', CAI Limei'**", MU Guizhen', WANG Hanzhi'?, JIANG Huihao'?,
WANG Shuo'?, HE Minghuang'

(1 College of Resources and Environment, Yangtze University, Wuhan 430100, China; 2 International Institute of Aquatic
Ecology, Yangtze University, Wuhan 430100, China; 3 Key Laboratory of Mineralogy and Metallogeny, Guangzhou Institute of
Geochemistry, Chinese Academy of Sciences, Guangzhou 510640, China)

Abstract: A total of 332 topsoil samples (0 — 20 cm) and 86 deep soil samples (> 150 cm) were collected in Jiexi County,
Guangdong Province to study the characteristics of total selenium contents, spatial distribution and its influential factors by
Pearson correlation analysis, regression analysis, geostatistical analysis and GIS technology. The results showed that the
concentration of total selenium ranged from 0.16 to 1.61 mg/kg with a mean value of 0.53 mg/kg. The whole region was
concentrated in the category of abundance of selenium content. Among the different types of parent materials, selenium contents
were higher in soils developed from tuff, granite, and shale, while selenium concentrations were lower in soils developed from
sandstone. Among the different land use types, the highest Se content was found in unused land, followed by agricultural arable
land, and total selenium content was the lowest in construction land. Regression analysis and Pearson correlation analysis showed
that soil total selenium content was significantly negatively correlated with pH, but significantly positively correlated with
iron-aluminum oxide content, organic carbon content, and altitude. The parent material was the main influential factor of soil total
selenium content in Jiexi County, while soil pH, organic carbon, iron and aluminum content, altitude, and land use type also had
certain effects on the distribution and enrichment of soil total selenium content.

Key words: Jiexi County; Soil total selenium; Distribution characteristic; Influential factors
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