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Accumulation and transfer of mercury and cadmium in ramie from agricultural soils

LIU Chong"?, ZHAO Ling?, LI Xiu—hua®’, FU Zhao—cong®, LIU Fang"", TENG Ying*

(1.Resource and Environmental Engineering College, Guizhou University, Guiyang 550025, China; 2.Key Laboratory of Soil Environment
and Pollution Remediation, Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China; 3.University of Chinese Acade-
my of Sciences, Beijing 100049, China)

Abstract: Ramie (Boehmeria nivea L. Gaud) is not only a highly economical and non—edible plant, but also an effective plant for heavy
metal remediation. In order to evaluate the remediation efficiency of mercury (Hg) and cadmium (Cd) by ramie, 46 ramie and the corre-
sponding soil samples were gathered from agricultural soils located around a mercury mine near Tongren in Guizhou Province. The amounts
of Hg and Cd in ramie and the corresponding soil samples were analyzed. The bioaccumulation factor (BAF) and translocation factor (TF)
of Hg and Cd were also calculated. The amount of Hg in the root, stem, skin, and leaves of ramie was in the range of 58.02~136.97, 60.6~
560.45, 113.26~3 860.51 wg- kg™, and 446.1~1 686.3 pg- kg™, respectively. The amount of Cd in the root, stem, skin, and leaves of ramie
was in the range of 10.1~1 527.8, 7.17~1 203.63, 11.57~1 838.14 pg-kg ™', and 77.12~842.41 pg kg™, respectively. The amount of Hg was
much higher in ramie skin and leaves than in ramie roots. However, the amount of Cd was evenly distributed in the roots, stem, skin, and
leaves of ramie. The BAF and TF of Hg were in the range of 0.017~4.826 and 0.583~22.595, respectively. The BAF and TF of Cd were in
the range of 0.011~3.725 and 0.055~16.175, respectively. The BAF of Hg was much higher in ramie leaves than in ramie stem and roots.

However, there was no significant difference in the BAF of Cd among the roots, stem, skin, and leaves of ramie. The increase in dissolved or-
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ganic carbon content in the soil led to the decrease in Hg in the stem and skin of ramie, but the decrease in soil pH promoted the uptake

and accumulation of Cd in the stem and skin of ramie.

Keywords : ramie; mercury; cadmium; soil; accumulation
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Table 1 Soil mercury and cadmium pollution screening values in

agricultural land(mg-kg™)
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in the research area
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TARER2A4, 2017, 39(1) - 1-12.
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search progress on the remediation technology of mercury contaminat-

ed soil[J]. Chinese Journal of Engineering, 2017, 39(1) : 1-12.

b B RS RE . EAEA pHIE N, pH YT BRI

[2] Chen B, Tan S, Zeng Q, et al. Soil nutrient heterogeneity affects the ac-

F2 1TEEpH.DOC 5ERZEBAIK RESEMHE LM (n=46)

Table 2 Correlation between soil characteristics and mercury and cadmium contents in various parts of ramie (n=46)

44 A2JRSK 1 1 Content of Hg in various parts of ramie A2RRER 7 i Content of Cd in various parts of ramie

Soil A Root JBRAT Stem JBRI Skin - U Leaves A Root JFRAF Stem JEEZ Skin BRI Leaves
pH -0.274 0.078 0.217 0.031 -0.169 -0.476" -0.446™ -0.216

DOC -0.044 -0.297 -0.398" -0.131 0.081 0.185 0.212 0.039

TE 7 0.05 20551 OBUR ) AR AL .35 5 7 0.01 2 U ARRHE R . T,

Note: *At 0.05 level (double tail) , the correlation was significant; **At 0.01 level(double tail ) , the correlation was significant. The same below.

*=3 ARXpH.DOCE LR BEERMBEBMERXME(=46)
Table 3 pH,DOC,Hg and Cd contents in soil and their correlation in the study area(n=46)

o ﬁ“_i/_J\{?-I ﬁ‘zj(m SERIE (+hRUEZS) Q,‘éﬁ%;& Spearman H5& 225X Correlation coefficient of Spearman
Soil Minimal Maximal Mean(‘ist.andard Coeffl.me.nt . DOC R AR B L roay
value value deviation) of variation p content of Hg content of Cd
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