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Fig. 1

Spatial distribution of surface and deep soil sampling sites in Three Gorges Reservoir Region (Chongqing Section)
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Se Si0, ALO; Fe0; K,O Na,0 CaO = Se
MgO S N pH As Hg Cd Cr Cu Se
Zn Pb Ni ( 2 2 2
Se Si0, Se Se 39.25%
ALO; Fe)0O; KO Na,O CaO MgO X 33.94% Se 25.77% Se Se
S N 0.16% Se 67.36%
pH Se 20.68% 2 (
As Hg Cd ) Se
Cr Cu Zn Pb X Ni
R2 ZREXEKXRR)LTIE Se SENRGEIT
Table 2 Statistics of Se contents in different grades in surface and
2 deep soils in Three Gorges Reservoir Region (Chongqing Section)
2.1 (mg/kg) Se (%)
( ) Se <0.125 Se 39.25 67.36
( 1) 0.16 mg/kg 0.125 ~0.175 Se 33.94 20.68
o ~ 0.175~04 Se 25.77 11.70
103.1% N 0.006 ~ 5.79 mg/kg o3 . oo o6
17 Se >3 Se 0.06 0.00
Se 0.077 ~ 0.566 mg/kg
[15] Se Se
Se >0.2 mg/kg (0215 mgkg)=
90.2% Se (0.201 mg/kg)> (0.144 mg/kg)=
(0.141 mg/kg)( 3) Se
Se Se (6]
(1 Se Se (4
0.12 mg/kg Bl Se
41.9% 0.03 ~ 0.62 mg/kg
[7]
x1 ZBEXEKRBR)SZEZRMERELESe RS
Table 1 Se contents in surface and deep soils in Three Gorges Se
Reservoir Region (Chongqing Section) and in surface soils of other
regions of China
S
(mg/ke) o
(mg/kg) ) el
( ) 0.16 103.1 0.006 ~5.79 Se
( ) 0.12 41.9 0.03 ~0.62
0.29 87.9 0.05~0.99 [17]
0.20 - 0.04~526 [18] Sel24 Se
0.19 26.0 0.05~0.34 [19]
0.18 - 0.01~5.3 [5]
Se
0.30 92.1 0.02~3.24 [7]
Se (23]
0.15 - 0.008 ~0.66 [16]
0.28 71.4 0.03~1.42 [20] Se
0.37 59.6 0.06~133 [21] Se
0.76 54.8 0.07~226  [9] Se Se
0.33 12.0 0.06 ~2.73  [22] Se
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Fig. 2 Spatial distribution of Se contents in surface and deep soils in Three Gorges Reservoir Region (Chongqing Section)
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Fig. 3 Distribution of concentration coefficients of soil Se in Three Gorges Reservoir Region (Chongqing Section)
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Se 76.97% / /
56.93% Se
Se
#z5 ARAKLEBREXFELIE Se &2 (mg/kg)

Table 5 Se contents in surface soils derived from different parental

materials
2.3 P 0.905 + 1.616 0.100 ~ 5.790
Se TJ/Td/T,f 0.236 + 0.316 0.100 ~ 4.000
Se T,b/Tl 0.172 % 0.070 0.006 ~ 0.510
Se Taxj 0.208 + 0.082 0.076 ~ 0.780
29l Tzx 0.193 + 0.078 0.048 ~ 0.680
2.3.1 Se Ios 0.129 + 0.056 0.044 ~ 1.180
) Iip 0.130 + 0.037 0.015 ~ 0.310
Se  Se C ) Jssn 0.129 + 0.050 0.060 ~ 0.900
Se [20]
Se 2.3.2 Se
Se Se
Se ( 6) Se
B0l - S Fe
Al pH K Mg Na
Se Se
. )
Se pH Se [1,5,31-32]
Se Se pH Se
Fe Al Ca Mg [33]
(P) Se
/ / (Ty/T,d/Tyf)
/ (T,b/T,l)
(Ts5xj) (J1z-2x) pH Se
(J2s) (Jssn) B4
(Jsp) Se pH
Se pH Se
5 pH Se CEC
Se Eh

F6 LTIESeZBELIBMERBEAMEXME

Table 6 Correlation coefficients between Se content and other properties of surface soil in Three Gorges Reservoir Region (Chongqing Section)

Corg TN pH CaO MgO K,O Na,O Si0, ALO; Fe,0; TS

Se 0.313" 0.281° —-0.054" —0.004 —0.082" —-0.203" —-0.182° 0.015 —0.046 0.075" 0.194"

Dk P<0.01

RT TESedBS5LRIFESETREMMAEXM

Table 7 Correlation coefficients between Se and heavy metal contents in soils in Three Gorges Reservoir Region (Chongqing Section)

As Cd Cr Cu Hg Ni Zn Pb

Se 0.232" 0.667" 0.468" 0.164" 0.082" 0.232° 0.211° 0.125°
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Distribution of Soil Selenium in Three Gorges Reservoir Region
(Chongqing Section) and Its Influential Factors

LUO Youjin'?, HAN Guohui', SUN Xieping', LIAO Dunxiu', XIE Yonghong', WEI Chaofu®"

(1 Chongqing Academy of Agricultural Sciences, Chongging 401329, China; 2 College of Resources and Environment,
Southwest University, Chongqing 400715, China)

Abstract: Soil selenium (Se) is seriously deficient in Congqing of southwest China. A Multi-Purpose Regional
Geochemical Survey (MPRGS) was performed in the Three Gorges Reservoir Region (Chongging Section) in order to stimulate
the development of native Se-rich agricultural resources. Soil were collected with the sampling density of 1 sample/4 km? for
surface soil and 1 sample/16 km? for deep soil, respectively, and then the spatial distribution of soil Se and its influential factors
were studied. The results showed that the content of Se in surface soil ranged from 0.006 to 5.79 mg/kg with a mean of 0.16
mg/kg, for the total region, about 39.25% and 33.94% were Se deficient and potentially deficient, 25.77% was sufficient, while
only 0.16% is rich and poisoning. Se in deep soil ranged from 0.03 to 0.62 mg/kg with a mean of 0.12 mg/kg, and Se deficient and
potential deficient accounted for 67.36% and 20.68% in area, respectively. Se content in surface soil varied significantly with soil
type, with highest in yellow soil, followed by limestone soil, which were significantly higher than those in paddy soil and purple
soil. There were no significant differences in Se contents among different land use types, but Se contents were higher in forestry
and construction land types. The obviously Se enrichment in surface soil was found, which accounted to 76.97% of the total area
but 56.93% of which was weak enrichment. Se content in surface soil was significantly positively correlated with soil organic
matter and total nitrogen contents, altitudes and slope, but significantly negatively correlated with soil pH. The associated
relationship was observed between Se and heavy metal contents (As, Cd, Cr, Cu, Hg, Ni, Zn and Pb) in surface soil, particularly
of Cd. Furthermore, Fe and Al contents were also important influential factors of Se content in surface soils.

Key words: Soil selenium; Distribution; Influential factors; Three Gorges Reservoir Region (Chongqing Section)
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