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Abstract: In view of the lack of knowledge of total mercury ( THg) and methylmercury ( MeHg) in different tissues of rice plants and the
risk of mercury exposure to rice at the river basin scale rice plants and the rhizosphere soil in Wawu River Watershed flowing through the
Tongren Wanshan abandoned mercury ( Hg) mining area in Guizhou Province were collected. The goal was to clearly understand

concentrations of THg and MeHg in different tissues of rice plants and Hg exposure risks via rice consumption. The results showed that mean

concentration of THg in rice grain was ( 14.2 £7.0) pg'kg with

- 2016-06-23 - 2016-0827 range of 4.1 to 34.0 pg/kg (n =24) and MeHg in rice grain
(2013CB430004) ; ranged from 1. 974 pg/kg to 17.364 wg/kg with the mean value of

(41273152 41372360) (7.229 £3.957) pgkg (n =24). Grain THg was significantly

(19914 liruiyangl017@ 163. com. positively correlated with stalk and leaf THg (R =0.531 P <

* (1968 0.01; R=0.499 P <0.05) and MeHg was positively correlated

tangshunlin@ hpu. edu. cn with root and stalk MeHg ( R =0.525 P <0.01; R=0.612



1830 29

P <0.01) . A positive correlation between THg and MeHg concentrations with soil parameters and a significant negative correlation with
distance from Hg contaminated sites were observed. According to the mean value of MeHg in rice grain and the calculation method of the
ID and HI recommended by US EPA  MeMg ID and HI values were (0. 075 £0.041) pg/( kg*d) and 0. 75 which were lower than the
severe RID level recommended by US EPA. On average it is still relatively safe for humans to eat rice produced by the region.

Keywords: mercury mining area; rice; soil, mercury; methylmercury; risk assessment
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Fig. 1 Location of sampling sites in the study area
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Table 1 The concentrations for THg and MeHg of rhizosphere

soil and water in Wawu River Watershed

1%

D /(pglkg) 22617.0 426.2 107 451.4 91.7

) /( ng/L) 13.6 3.8 51.1 0
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Fig. 3 MeHg content in different parts of

rice plants in Wawu River Watershed
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w( ) w( )
Fig. 4 Correlation between THg and MeHg concentrations in grain in Wawu River Watershed
and bioaccumulation factors in grain-soil system
2 w( )
Table 2 The correlation analysis results among THg levels in different parts of rice plants soil properties
and the distance to the abandoned mercury mine in Wawu River Watershed
w( )
w( TN) w( TS) pH w( )
1
0.254 1
wl ) 0.531™  0.317 1
0.499° 0.470°  0.714™ 1
0.248 0.860™  0.414" 0.561* 1
w( TN) 0.274 0. 175 0.584™ 0. 602 ™ 0.418" 1
w( TS) -0.089 -0.139 0.447" 0.528 7™ 0.011 0.5187™ 1
pH 0. 039 0.279 0. 568 0.519™ 0.471° 0. 403 0.517* 1
w( ) 0. 092 0. 066 0.435" 0.479" 0.281 0.945™  0.577™ 0.388 1
-0.324 -0.445"  -0.504" -0.561™ -0.452" -0.396  -0.321 -0.438" -0.300 1
D P<0.01;" P <0.05. n=24.
* 0.714 P <0.01)
( . ) MENG
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(R=0.584 P<0.01;R=0.602 P <0.01)
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41 44
w( ) w( ) ; Eriksson  *®
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Fay " w( ) (R=0.435 P <
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1 46 . ~ w( )
w( ) w( ) (R = pH (R=0.568 P <0.01;
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Table 3 The correlation analysis results among MeHg levels in different parts of rice plants soil properties
and the distance to the abandoned mercury mine in Wawu River Watershed
w( )
w( TN) w( TS) pH w( )
1
0.525* 1
w( ) 0.612%  0.482° 1
0.318 0.361 0.7117 1
0.296 0.454" 0.536™ 0.525* 1
w( TN) 0.123 -0.074 0.332 0. 230 0. 285 1
w( TS) -0.097 -0.074 0.192 0.442" 0.478" 0.518™ 1
pH 0.015 0.307 0.248 0.338 0.580™  0.403 0.517* 1
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** P<0.01; " P <0.05. n=24.
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48
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(R=0.478 P <0.05) Wiener w( )
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w( ) wl ) 4
4
Table 4 The daily intake of IHg and MeHg and hazard index for human exposures in Wawu River Watershed
! ne/(keg*d
RID
0.57Y 0.072 £0. 040 0. 021 0.170 0. 130 £0. 070 0.036 0. 300
0.30? 0.072 £0. 040 0. 021 0.170 0.240 £0. 130 0. 069 0. 580
0.23" 0.075 +0. 041 0. 021 0. 180 0.330 £0. 180 0. 089 0.790
0.10? 0.075 +0. 041 0.021 0. 180 0.750 £0. 410 0.210 1. 800
1) JECFA; 2) US EPA.
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