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Abstract ; This study was designed to explore the relationship between spatial distribution characteristics of mercu-
ry (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 other

four provinces were slightly polluted by Hg when compared with 0.30 mg-kg™' 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, while that of the other four provinces varied

from mild to medium.

Keywords: mercury; paddy soil; physicochemical properties; pH; organic matter; potential risk assessment
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T HERE 2 AARIT 5 SO BS | 3 0 &2 120
B, HTaHrok AP pH,
1.2 Wik
1.2.1 REyIE

FRELZ) 0.1000 ~0.3000 g A5 H 4 HERE 5 (T ),
I Lumex RA-915+(Lumex , &% 1) A4 70
M LI OR A - AR MEAE SL GSS-5 1E A i
HEH e 45 8 (0.30+0.01) mg - kg (n=25), bx
WES 2 W) R HERAH M (0.29+0.04) mg-keg' . A[A]
AR SV A T 2 25 5 T AR AR A ot A XA v i 22
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H it (g); 1.724— M A HLER 355 R A7 BIL BT 1) PRk (%
T IEA WL &k 58% 1) ; F—E AL E R B,
FRAE A PR & i, SRR IE Z AT 45 3R <
1% 1.25,>1% M 1.16; W—X T+ 3ERE 5 (1) &

H(g),
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Fig. 2 The physical and chemical properties of paddy soil
Note: Data points and a distribution curve are enabled

to the left of each box.
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Table 1 The distribution characteristics of the total mercury content in paddy soil
KB 1y FE g JLHl/(mg-kg™") H{E/(mg-kg™) bR (mg-kg™!) fP{E/(mg-kg™")
Sampling site Sample number Range/(mg-kg™!) Average/(mg-kg™!) Standard deviation /(mg-kg')  Medium/(mg-kg™)
LR
. ) 61 0.035~0.326 0.084 0.065 0.058
Anhui Province
RN
22 0.091~0.225 0.160 0.040 0.163
Zhejiang Province
Wirg
40 0.065~0.188 0.115 0.029 0.112
Hunan Province
it
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
Mt
213 0.029~0.326 0.094 0.036 0.085
Total
FR2 RiTHFEHM Hakanson BEAESKEHEE
Table 2 The Potential Ecological Risk Index (E.) of the studied paddy soils
g Wi Wir R[4 ]
Anhui Province Zhejiang Province Hunan Province Hubei Province Guangxi Province
51.73 98.58 70.92 29.56 38.73
S F L A i T4 LELD LEYD
Degree of potential risk Medium Strong Medium Mild Mild
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%, Sl T R 4 3R A e e A YRR 2 8, Pl
SRR RS RS, B R ER S
5 BOR I LB 2 0.1% , B Z /N | R Al AR
FE TS A b 38 v i T 2R < 0.16 ng- g™
T 18 v B R SR A K RIS Y B 2R Rl 7.0+
3.9 BB %A H AR A R K F 30Kk & i (1,12
+0.62) ng- g, LT 50 A 8 5 KRS K A9 HH 3LOR &
H(2.5+1.2) ng-g ™ (AR HTVLAE ARG 0078
TEfEE SR Ao, Ui B RS H 58 ok i5 Jeab F 45k

£3 AEMXBHITERESES BT
Table 3 The total mercury content distribution characteristics of different areas of paddy soil

X WFFEIX 42k Frit/(mg-kg™) SCHR A T
Location Studied areas Concentration/(mg-kg'l) References
T KA X
o . o 42+£52 [19]

Wanshan District, Tongren City Hg mining area
MeAeH YRR IX
) ) o 44+48 [19]
Xinghua City Pb-Zn mining area
BT X YRR IX
42+1.6 [19]
Fankou mining area, Guangdong Province Pb-Zn mining area
SR T SRR
) 24.55 [20]
Chengdu City Coal-fired power plants
PNET T5HEX
0.37+0.13 [21]
Tianjin City Wastewater-irrigated area
WiiL A AL G
B . . . 0.18+0.10 [22]
Zhejiang Province Non-point source pollution
i X
. 0.065 [15]
China Background
e HHX
0.047 [23]
Korea Background
HA E[S e e
0.08 [24]

Japan

Non-point source pollution
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M 5 R4 A T A S

L5 Lo
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ST AT R PEARIER SRR B A8 1 A 158
HRSR A A ] R SR 1 Tt — 2B 5%
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