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Open-top Chamber for in situ Research on Response of Mercury Enrichment in

Rice to the Rising Gaseous Elemental Mercury in the Atmosphere

CHEN Jian', WANG Zhang-wei'* , ZHANG Xiao-shan', QIN Pu-feng’, LU Hai-jun’

(1. Laboratory of Atmospheric Environmental Sciences, Research Center for Eco-Environmental Sciences, Chinese Academy of
Sciences, Beijing 100085, China; 2. College of Resources and Environment, University of Chinese Academy of Sciences, Beijing
100049, China; 3. College of Resources & Environment, Hunan Agricultural University, Changsha 410128, China)

Abstract: In situ research was conducted on the response of mercury enrichment in rice organs to elevated gaseous elemental mercury
(GEM) with open-top chambers ( OTCs) fumigation experiment and soil Hg enriched experiment. The results showed that Hg
concentrations in roots were generally correlated with soil Hg concentrations (R =0.998 8, P <0.05) but insignificantly correlated with
air Hg concentrations (P >0.05) , indicating that Hg in rice roots was mainly from soil. Hg concentrations in stems increased linearly
(R, =0.9646, R; =0.983 1, P<0.05) with elevated GEM, and Hg concentrations in upper stems were usually higher than those in
bottom stems in OTCs experiment. Hg concentrations in bottom stems were generally correlated with soil Hg concentrations ( R =
0.990 1, P<0.05) and second-order polynomial (R=0.9989, P <0.05) was fitted for Hg concentrations in upper stems to soil Hg
concentrations, and Hg concentrations in bottom stems were usually higher than those in upper stems in soil Hg enriched experiment,
indicating the combining impact of Hg from air and soil on the accumulation of mercury in stems. Hg concentrations in foliage were
significantly correlated (P < 0.05) with air Hg and linearly correlated with soil Hg (R =0.9983, P =0.0585), implying that
mercury in foliage was mainly from air and some of Hg in root from soil was transferred to foliage through stem. Based on the function
in these filed experiments, it was estimated that at least 60% -94% and 56% -77% of mercury in foliage and upper-stem of rice was
from the atmosphere respectively, and yet only 8% -56% of mercury in bottom-stem was attributed to air. Therefore, mercury in rice
aboveground biomass was mainly from the atmosphere, and these results will provide theoretical basis for the regional atmospheric
mercury budgets and the model of mercury cycling.
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Table 1 ~ Changes of Hg contents in rice rhizosphere soil and surface soil before and after fumigation

KAR BTk HASH/ng-g ! HSJ5/ng-g!
/ng'm R - )71 L 4 4 RE A
5+2 231.8 +32.8(a) 273.6 +11.0(a) 201.3 +27.4(a) 195.9 £12.6(a)
15 ~20 228.4 +17.2(a) 266.8 +7.2(a) 188.3 +29.5(a) 177.9 +14.6(a)
45 ~50 190.3 £6.3(a) 229.5 +4.2(a) 180.5 +15.1(a) 220.7 £9.3(a)
90 ~ 100 195.1+9.5(a) 262.3 +£19.2(a) 200.7 £33.1(a) 244.1 +33.4(a)
SEEIME 211.4 £21.7 258.1+19.6 192.7 +10. 1 209.6 +28.9
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Fig. 3 Effects of air Hg on root Hg content in rice
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Fig. 4 Effects of soil Hg on root Hg content in rice
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Fig. 5 Effects of air Hg on stem Hg content in rice
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Fig. 6 Effects of soil Hg on stem Hg content in rice
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Fig. 7 Effects of air Hg on foliage Hg content in rice
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