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Abstract: Mercury ( Hg) is a global pollutant. Uptake of atmospheric Hg by foliage is considered to
be the major pathway for scavenging Hg from atmosphere. Currently there are still knowledge gaps
in atmospherefoliage flux exchange processes and the ultimate fate of the Hg uptake by foliage.
Therefore we used a single mercury (°” Hg’) labelling technique to characterize processes of
atmosphereHfoliage Hg flux exchange and distribution of absorbed Hg in the plants of rice ( C,
plant) and maize ( C, plant) . Results shown that Hg uptake by plant was significantly correlated to

the atmospheric Hg concentration under the spike 0 2 5 and 10 ngem*”Hg" concentrations. In
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addition the atmosphereHoliage Hg flux exchange exhibited a distinct diurnal variation and much
higher uptake rates were observed during the daytime. Based on the relationship between the flux and
atmospheric Hg concentration we calculated that the atmospheric Hg compensation point for corn
was 0.63 ng*m™ during daytime and 2.85 ng*m™ during nighttime and for rice was 1.24 ngem™
during daytime and 1.32 ngem™’ during nighttime suggesting rice has higher ability of atmospheric
Hg accumulation. Both compensation points were significantly lower than domestic regional
atmospheric mercury concentration. Finally we obtained the distribution data for the uptake Hg in
the plant organs. Both corn and rice exhibited that the uptake Hg was predominantly distributed in
the foliage ( 90.95% for corn and 88.92% for rice) followed by the stem (7.09% for corn and
11.08% for rice) and lowest in the root ( 1.96% for corn and ~0 for rice) . Our results indicate
that the vegetation in the farmland of China acts as an atmospheric Hg sink due to lower composition
point when compared to the atmospheric Hg concentration and the transport of Hg through leaf-
stem—root is very difficult. Overall it provides some insight into the estimation of Hg sink in cropland
ecosystems in China and Hg transport and accumulation in the atmosphereHfoliage—soil ecosystems.

Keywords: mercury isotope labelling atmosphere-foliage exchange flux mercury distribution.
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Fig.1 A sketch map of tracing atmosphereHfoliage Hg exchange process using spike of **Hg”
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1 ( SRM 3313 n=18)
Table 1 Comparison of isotopic measurements for the Hg standard solution ( SRM3313 n=18)
198 Hg/zo2 Hg 200 Hg/202 Hg 201 Hg/m2 Hg 201 Hg/m Hg 198 Hg/ZOUHg 198 Hg/m1 Hg
0.331 0.7782 0.4411 0.5668 0.4254 0.7506
0.3362 0.7762 0.4436 0.5716 0.4332 0.7579
F( / ) 1.016 0.997 1.006 1.008 1.018 1.010
(*”Hg") Isoflex ( San Francisco CA)
( GBW10020) 94%  109% : 0.12+0.11 ng*m™.
2.33+0.25 ng*m>.5.23+0.20 ng*m™>  10.31+0.42 ng*m™.6 <1.08%.
Tekran 2537A Tekran 2500 90% 110%.
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Stamenkovic > 1 ngem™ 0.5 ngem *h™".
0.23 ngem *h™" 0.06 ng*m *h™". 2.5.10 ng*m™
( / ) 9.38%.17.65%  16.70%:
27.46%52.46%  66.28%. (2 ngem™)
(5—10 ng*m™) .
2529 .
2 C,
C, 4
c, C, Du ¥ 6 -
C, C, 5 Niu ™ (C, )

32

21



3 : 423

2 (a: b: ) (e d: )
Fig.2 Hg total mass variations during 1 hour (¢ corn d: rice) at the outlet of the

chamber under different air Hg concentrations (a b)
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Fig.3 Mean foliar Hg flux variations under light and dark conditions
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Fig.4 Mean foliar **Hg’ emission flux at the end of the experiment by zero Hg (0 ng*m™) concentration air
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Fig.5 Distribution of **Hg in roots stems and leaves of the crops after exposure
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Fig.6 Distribution of ®Hg in roots stems and leaves of the crops after exposure in Hoagland solutions °
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