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Non-Point Loads of Soluble Cadmium by in situ Field Experiment with Different

Landuses, in Central Hunan Province Mining Area

LIU Xiao-li'"*, ZENG Zhao-xia*, CHEN Zhe', TIE Bai-qing', CHEN Qiu-wen’, YE Chang-cheng'

(1. College of Resources & Environment, Hunan Agricultural University, Changsha 410128, China; 2. Institute of Subtropical
Agriculture, Chinese Academy of Sciences, Changsha 410125, China; 3. Research Center for Eco-Environmental Sciences, Chinese
Academy of Sciences, Beijing 100085, China)

Abstract: Non-point source loads of heavy metals from contaminated soil has increasingly become the major cause of heavy metal
concentrations of rivers and lakes surpassed the limitation value, while only few studies had focused on quantitative monitoring of soil
heavy metal transportation to water, in situ field conditions. As reported, agricultural farmland heavy metal contamination was the major
contamination problem, especially for cadmium (Cd) pollution in middle and downstream of Xiangjiang River. This study selected the
typical Cd polluted agricultural watershed for a case study, three typical landuse types of rice, dry farmland and unused grassland with
three replicate quadrates were carried out for natural rainfall runoff hydrology processes monitoring, from 2011-2012. Results showed
that, precipitation pH value increased from spring to summer, soluble Cd concentration of spring runoff was significantly higher than
that of summer rainfall runoff, which presented an obviously seasonal heterogeneity and had a negative correlation with rainfall pH
value, and rainfall pH value can obviously impact soil soluble Cd transportation into surface runoff charge. In the same rainfall event,
soluble Cd concentration and non-point load of rice were significantly lower than those of dry land and unused grassland, while no
obviously seasonal trend was found for non-point load of Cd from three typical landuse types because of the rainfall depth variance,
which needs more researches and concerns in the future. These results can provide valuable data and scientific supports for watershed
scale’s heavy metal non-point source load quantitative estimation and water environment management and water quality diagnosis and
early warning.

Key words: central Hunan Province mining area; landuse; heavy metal; natural rainfall; non-point loads
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Table 1 ~ Monitoring quadrates and soil basic chemical and physical properties of field experiment area

¥ AR 2 A
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SERYEEE/ (°) 0 0 0

W /N X AR/ m2 678, 512, 563 54,33, 30 75, 61, 54
435 pH {8 4.97 +0.07 4.65 +0. 08 5.08 0. 15
FJZ(0 ~5cm) HIEATE/g-cm 3 1.16 0. 06 1.14 £0.07 1.21 0. 10
TIEEHLIR % 3.69 +0.30 2.97 +0.33 3.58 +0.26
HUER/ mg-kg ™! 115.7 +20. 1 96.8 +13.0 78.8 £33.0
AW/ mg-kg ™! 9.97 £1.39 8.12 +0. 68 5.05 +0.93
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Table 2 Properties of selected rainfall-runoff events

W I 2 1 ] AT TR/ d it /h ST /mm
05:10(03-29) ~10:50(03-30) 5 29.7 35.9
23.50(05-11) ~17:10(05-12) 2 17.3 52.3
17:40(07-15) ~20:20(07-16) 14 26.7 88.1
13:20(08-04) ~14:50(08-04) 9 1.5 16. 4
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Fig. 1

Runoff response and soluble Cd concentration

of different landuses under natural rainfall events
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Table 3 Soluble Cd transportation from soil to water phase under different landuses and natural rainfall events

MK AL Cd

AR Cd W/ gL
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[S3TFE2LE [4 R/ mm K p el = i) =
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Table 4 Cadmium non-point loads of different landuses under natural rainfall events
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