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Abstract: This study was designed to explore the relationship between spatial distribution characteristics of mercury
( Hg) and the physicochemical properties ( such as pH and organic matter) of paddy soils. The potential risk as—
sessment of Hg in paddy soil ecosystem was also conducted by Potential Ecological Risk Index method. The total
213 paddy soil samples were collected in five provinces namely Anhui Zhejiang Hunan Hubei and Guangxi
Province which are main rice producing areas in South China. There were significant differences ( P < 0.05 n =
213) among Hg concentration in paddy soils from five provinces which ranged from 0.029 mg*kg™ to 0.326 mg*
kg™ ( dry weight) with an average of ( 0.094+0.036) mg*kg™. Except for Hubei Province the paddy soils from oth—

er four provinces were slightly polluted by Hg when compared with 0.30 mgekg™ of soil environmental quality stand—
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ard for agricultural land in China ( GB15618-1995) . Results from Pearson correlation analysis indicated that a posi-

tive correlation ( P < 0.01

r = 0.445) was observed between organic matter and Hg concentration in paddy soils.

It is implied that moderately high content of organic matter can result in the enrichment of Hg in the soil. The poten—

tial risk of the Hg—polluted paddy soils is strong in Zhejiang Province

from mild to medium.

while that of the other four provinces varied

Keywords: mercury; paddy soil; physicochemical properties; pH; organic matter; potential risk assessment
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Table 1 The distribution characteristics of the total mercury content in paddy soil
/(mgeks™) /(mgkg™) /(mgekg™) /(mgekg™)
Sampling site  Sample number Range/( mg+kg™) Average/( mgekg™)  Standard deviation /( mgekg™)  Medium/( mg-kg™)
61 0.035~0.326 0.084 0.065 0.058
Anhui Province
22 0.091~0.225 0.160 0.040 0.163
Zhejiang Province
40 0.065~0.188 0.115 0.029 0.112
Hunan Province
48 0.036~0.062 0.048 0.007 0.048
Hubei Province
42 0.029~0.282 0.063 0.039 0.046
Guangxi Province
213 0.029~0.326 0.094 0.036 0.085
Total
2 Hakanson

Table 2 The Potential Ecological Risk Index (E!) of the studied paddy soils

Anhui Province

Zhejiang Province

Hunan Province

Hubei Province

Guangxi Province

Degree of potential risk

51.73

Medium

98.58

Strong

70.92

Medium

29.56

Mild

38.73

Mild
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Table 3 The total mercury content distribution characteristics of different areas of paddy soil

/( mgekg™)
Location Studied areas Concentration /( mg'kg’]) References
42+5.2 19
Wanshan District Tongren City Hg mining area
44+4.8 19
Xinghua City Pb—Zn mining area
4.2+1.6 19
Fankou mining area Guangdong Province Pb-Zn mining area
24.55 20
Chengdu City Coalired power plants
0.37+0.13 21
Tianjin City Wastewater-irrigated area
0.18+0.10 22
Zhejiang Province Non-point source pollution
0.065 15
China Background
0.047 23
Korea Background
0.08 24

Japan Non-point source pollution
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