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Table I Methods for elemental analysis of soil samples

VALiIWIRES [ INE TR SR AR
Analysis method Abbreviation Index
AL G 45 B TR R AL
j% Inductively coupled plasma ICP-OES  Mn.Ni,CaO .MgO
atomic emission spectrometry
JRI A B Sy
L %Déﬁf%jﬁw}ﬁm% . . Co.Cd.Pb.Cu.Zn,
Inductively coupled plasma mass ICP-MS M
o
spectrometry
X B stttk CRF Si0, ALO,.
X-ray fluorescence spectrometry TFe,0;.Cr.P.S
PR AN
RF s AFS As.Hg .Se
Atomic fluorescence spectrometry
BT R ISE F
Ton-selective electrode method i
itk . VOL f ﬂ@%
Volumetric method Organic carbon
LB Ok Bk ke 2.5:1)
Ton-selective electrode method ISE pH

(water/soil of 2.5:1(w/w))
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Table 2 Characteristics of selenium content in different soil types
e BEAKC &R/ (mg/kg)  BME/(mg/kg)  HKIH/ (mg/kg) b2/ (mg/kg) AR5 R E
Soil type Numbers Se contents Minimum value Maximum value Standward deviation  Variation coefficient
KA Paddy soil 577 0.90 0.08 13.54 1.44 160.3
# + Moisture soil 60 0.72 0.21 1.53 0.36 49.9
A Yellow brown soil 5606 0.85 0.13 64.20 1.73 204.2
¥4 Brown soil 1550 1.21 0.16 26.00 1.61 132.4
A&+ Lime soil 403 0.56 0.12 7.16 0.82 146.7
A Yellow soil 2056 1.14 0.08 38.43 2.33 205.0
213 Red soil 48 2.11 0.15 12.60 3.10 147.0
441 Purple soil 284 0.34 0.08 2.78 0.26 76.4
Hifi] + Meadaw soil 94 1.09 0.30 19.90 2.02 185.2
SRR Total 10678 0.94 0.08 64.20 1.81 191.3
B
3 50 KA Max
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Fig.1 Soil selenium(A) and organic matter(B) in different profile sampling depth

TFe, 04, SiO, A L Y 52, dbh B+ b A4k
FEUSIOJE R, & A 41.44%~88.42% , i
T ALO, (4.22%~21.23%) . TFe,0O; (0.79%~
19.26%) . MgO (0.24%~17.11%) | CaO (0.07 %~
18.02%0) it o Xf T3 il 5 Ak & JE AT A G

P (6 4) KB, 5 Si0, . ALO; . TFe,O, #1 CaO
BRI R ARG, A OC R B 0.151.,0.201
0.045F110.087(P<<0.001) . FW] - rh A yeny ¥y gk
ALY B B Ly S Xl A — i B RERE ), HF
(03 A0 AT =

R3 BBRELTEDRERELDEE
Table 3 The soil oxides content in Jianshi County

A SR/ 2 /ME/ % KA/ % b2/ LSS O
Oxide Average Minimum Maximum Standard deviation Variation coefficient

SiO, 68.39 41.44 88.42 4.62 6.70

ALO, 13.08 4.22 21.23 2.07 15.80
TFe,04 5.68 0.79 19.26 1.16 20.40

MgO 1.76 0.24 17.11 1.49 84.70

CaO 0.59 0.07 18.02 0.93 156.90

25 WEHAMTEMEXES T

2 o - 3 v il 55 H A e 2 2 R A AR S A i
SESL . W] UL MR 5% R FTEH T 3R AR OG M
BT A R R 0.77 .0.73.0.67 F10.61, ¥4 K

Wt 2 (P<<0.01) o AN 5 BEOC R (r=0.39, P<<
0.01) Jfil It & (r=0.35,P<C0.01) .\ 5K JC & (=0.23,
P<<0.01) fIC & (r=0.21, P<<0.01) th 2 ¥ & 3% 1F
MISe, HHEPSa B A B TR Z
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Table 4 Correlation analysis of soil oxides

and soil selenium content

i H Item

BOR MR

Pearson correlation

Si0, ALO, TFe,0; MgO CaO

0.151"" 0.201"" 0.045™" 0.003 0.087""

2 OB 0.000

0.000
Significance ( Two-tailed )

0.000  0.000  0.805

T e FOR M 35 25 57 (P<C0.001) . Note: *** indicates sig-
nificant difference (P<<0.001).
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Fig.2 Correlation between soil selenium and other elements
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Fig.3 The relationship between soil available selenium and soil pH(A), cation exchange capacity(B)

and soil organic carbon(C)
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Characteristics and influencing factors of selenium distribution in soil
in Jianshi County, Hubei Province

GAO Jieyu,ZHOU Xiaojuan, WAN Xiang , HU Shangjun, TIAN Ye,HU Jianglong
Hubei Geological Survey, Wuhan 430000, China

Abstract The whole area of soil and typical profiles in Jianshi County were used to analyze the char-
acteristics of the content of selenium in different soil types, the distribution of the content of selenium in
vertical soil profiles, and the correlation between the content of in soil and the physical and chemical proper-
ties based on the survey results of geochemical evaluation of land quality in Jianshi County, Hubei Province
from 2015 to 2020 to study the characteristics and influencing factors of selenium enrichment in the soil in
Jianshi County. Results showed that the content of Se in the soil in Jianshi ranged from 0.08 mg/kg to
64.20 mg/kg, with a mean of 0.94 mg/kg. In general, the content of Se in the soil in Jianshi reached the
level of seleniferous soils. Among the main types of soil in Jianshi County, the content of selenium in red
soil, brown soil and yellow soil was relatively higher than that in other soil types, and the content of seleni-
um in purple soil was the lowest. The depth of soil profile had a significant effect on the content of selenium
in soil. The content of selenium in soil was gradually decreased with the increase of the depth of soil pro-
file, consistent with the change trend of organic matter in soil. The content of Si0,, Al,O;, TFe,O; and
CaO in the soil was significantly positively correlated with the content of selenium in the soil. In addition,
the content of selenium in the soil was strongly correlated with the content of Cr, Cd, Ni, and Mo in the
soil, indicating that the source of Se in the soil is closely related to organic matter in the soil. At the same
time, the content of available Se in soil was significantly positively correlated with the pH in soil, indicat-
ing that increasing the pH in soil is an effective approach for improving the bioavailability of Se in soil.

Keywords Se resource utilization; soil profile; geochemical characteristics; selenium bioavailability ;

heavy metal associated
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