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Effects of three remediation agents on methylmercury bioaccumulation in rice grain

ZHAO Jia-yin', WANG Yong—jie’, ZHONG Huan"

(1.State Key Laboratory of Pollution Control and Resource Reuse, School of Environment, Nanjing University, Nanjing 210023, China;
2.School of Geographic Sciences, East China Normal University, Shanghai 200241, China)

Abstract: In this study, field experiments were conducted to study the effects of three low—cost remediation agents (selenium fertilizer,
wheat straw—compost, and chitin) on rice grain methylmercury (MeHg ) levels. Additionally, possible mechanisms that lead to a reduction of
MeHg in rice tissues were explored. The results showed that selenium (Se) fertilizer and wheat straw—compost amendments significantly de-
creased the concentration of MeHg in rice tissues, both grain and straw, by 35% and 52%, respectively. MeHg levels in soil decreased by
55%~69% under Se fertilizer amendment during the rice growth period (days 10~80), and decreased by 45%~64% under wheat straw—com-
post amendment from days 40 to 100. In addition, wheat straw—compost amendment significantly reduced the phytoavailability of MeHg in
soil during the rice growth period. However, chitin did not significantly affect MeHg concentration in soil and rice tissues. These results dem-
onstrate that the reduction of MeHg levels in rice tissues could be attributed to decrease MeHg levels and MeHg phytoavailability in paddy
soils that result from the use of Se fertilizer or wheat straw—compost amendment. This study provides a scientific reference for reducing Me-
Hg risks in rice paddy fields and suggests that application of Se and/or wheat straw—compost should be considered as a method to remediate
MeHg—contaminated paddy soils.

Keywords: mercury pollution; rice paddy soils; remediation; selenium; wheat straw—compost
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Figure 1 Concentrations of MeHg in rice gain and straw
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Table 1 Biomass of rice aboveground tissues and the amount of MeHg in rice aboveground tissues

AW g R

MeHg S it /g #i

S IREH Biomass/g+plant™ Amount of MeHg bioaccumulation/ng + plant™
Treatments — —
FEK Grain F&HF Straw M Aboveground &K Grain T HF Straw Hi_I- B Aboveground
oy 25.4+2.8a 27.6+0.9a 53.0+2.6a 223+15ab 79+12ab 302+26ab
il A 30.6+1.6ab 34.5+4.0ab 65.1+5.3ab 190+10a 54+14a 244+23a
FATHENE 39.8+5.0b 38.3x4.3b 78.18.8b 201+50ab 48+17a 249+61ab
HIeR 30.45.7ab 32.7+3.2ab 63.1=8.5ab 323£62b 112x14b 435+73b

1 [FFUR R NG 1 /R A B2 (] 22 57 4 3 (P<0.05) .

Notes: The different lowercase letters in a column indicate significant differences among different treatments at P<0.05 level.
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Figure 2 Concentrations of MeHg(A) and MeHg extraction efficiency(B) in paddy soil during rice cultivation
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