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Spatial Variability Characteristics and Influencing Factors of Soil Arsenic and Mercury in the Typical Hilly
Region of Central Sichuan, China
XU Xiao—xun, ZHANG Shi-rong, LI Dan-yang, LI Ting, LI Yun, TANG Mei-ying
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Abstract The heavy metal accumulation in soils has become a potential threat. Understangding spatial variability and influencing factors of
soil heavy metals is an important precondition for safety in agricultural production. 325 random sampling points in topsoil 0~20 cm from the
typical hilly region of Central Sichuan were assembled for testing the content of As and Hg, and geostatistical methods were used to analyzed
their spatial distribution. The results showed that the average contents of As and Hg were 8.57+0.175 mg-kg™ and 0.078+0.067 mg-kg™,
respectively. And the contents of heavy mental were lower than the soil threshold levels of the Grade criteria for the Chinese environmental
quality standard. The highest value regions >10.5 mg-kg™ of As mainly distributed in northwest and middle—eastern area, then reduced
gradually towards north and southeast, presenting annular distribution on the whole. While the lowest value regions <6.5 mg-kg™ located in
southeast part of study area. Relatively, the distribution pattern of Hg was more complicated. There were four highest value regions >0.09
mg-kg™ and mainly distributed in northwest, east and southwest. Taking the highest part as the center, the Hg content decreased towards
northwest and southeast. On the other hand, the lowest value regions <0.045 mg-kg™ were situated in southwest and middle—eastern area.
The distribution of soil As and Hg was influenced by land use types, soil texture, soil pH and organic matter OM . In different land use types,
the content of As and Hg were highest in paddy field and lowest in woodland. The content of As and Hg in soil had significant difference with
soil texture. The contenf of As was highest in clay 10.09+2.93 mg-kg™ and Hg was highest in loam 0.1120.12 mg-kg™ . Additonally, the
content of As and Hg exhibited significant negative correlation with soil pH and remarkable positive correlation with soil OM.
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Table 1 Descriptive statistics of soil As and Hg
Min/ Max/ Mean/
Item  Sampling No.  Distribution type mg-kg™ mg- kg™ mg kg™ Std. Dev./mg-kg™ (0% Skewness  Kurtosis
As 325 1.34 24.52 8.57 3.15 36% 0.80 1.54
Hg 325 0.006 0.459 0.077 0.067 86% 2.614 9.231
2
Table 2 Semivariance models of soil As and Hg
, Predication errors
Ite Model Range/k Cy Cot+C Cy CitC :
e e anserEm ' g v G Mean error Mean standardized error
As spherical 48.288 7.361 2 12.062 4 0.610 3 0.000 73 -0.000 187
Hg spherical 48.639 0.002 869 9 0.005 356 2 0.535 8 0.000 55 0.009 033
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Figure 2 Spatial distributions for soil As
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Figure 3 Spatial distributions for soil Hg
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Table 3 As and Hg contents under different texture in soil
Texture Sampling No.  As/mg-kg™ Hg/mg- kg™
Clay 141 10.09£2.93 a 0.078+0.051 ab
Heavy loam 128 7.89+£2.26 a  0.073+0.066 ab
Loam 33 7.47+3.71 ab 0.112+0.120 a
Light loam 7 4.92+4.31 be 0.051+0.029 be
Sandy loam 12 4.57£1.17 ed 0.045+0.026 be
Sandy soil 4 4.09+1.68 d  0.035+0.032 ¢
P<0.05 °
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Table 4 As and Hg contents under different pH in soil

pH Sampling No.  As/mg-kg™! Hg/mg kg™

<5.0 2 7.63+6.75 0.056+0.008
5.0~6.5 39 9.34+3.48 0.086+0.081
6.5~7.5 33 9.36+3.20 0.110+0.101
7.5~8.5 246 8.38+3.08 0.073+0.059
>8.5 5 7.30+1.13 0.044+0.035

pH
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Table 5 As and Hg contents under different organic matter in soil

OM/mg-kg™ Sampling No.  As/mg-kg™ Hg/mg kg™
<5 11 7.95+4.74 a  0.043x0.021 d
5~15 199 8.03+3.00 a  0.061+0.042 d
15~25 76 9.35+2.93 a  0.092+0.061 ¢
25~35 33 9.79+3.31 a  0.142+0.090 b
>35 6 10.95£2.31 a  0.234+0.173 a
3
1
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