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Effect of Cd and Pb immobilization by natural soil amendments on growth
and heavy metal uptake of ramie ( Boehmeria nivea )

LIU Jin', YIN Xian-giang"?, SUN Hui-min'-?, LU Jia-long'-*, WEI Ge-hong’, HE Lei'
(1. College of Natural Resources and Environment , Northwest A&F University , Yangling , Shaanxi 712100, China;
2. Key Laboratory of Plant Nutrition and the Agri-environment in Northwest China, Ministry of Agriculture, Yangling ,
Shaanxi 712100, China; 3. College of Life Science, Northwest A&F University , Yangling, Shaanxi 712100, China)

Abstract: Pot experiments under greenhouse condition were carried out to evaluate the growth and heavy metal up-
take of ramie in heavy metal contaminated yellow-cinnamon soils amended with diatomite, bentonite, limestone, zeolite at
different application rates. In our study, the biomass, leaf malondialdehyde (MDA) content, the concentrations of Cd
and Pb in different parts of ramie, and fractionations of Cd and Pb in soils were determined. The results showed that zeo-
lite, diatomite (12 g-kg™') and bentonite (9 ~ 12 g-kg™') amendment significantly reduced acid-exiractable Cd con-
centration in soil. Furthermore, diatomite, bentonite and zeolite at all rates reduced acid-extractable Pb concentrations by
up to 43.1% . Application of amendments decreased total Cd and Pb concentrations in different parts of ramie plants. Cd
and Pb concentrations in whole plants grown in amended soils were reduced by 9.9% ~ 62.7% and 5.8% ~ 28.4% ,
respectively. Least Cd and Pb uptake was attained at application rate of 9 g-kg~'. Except for limestone, other amend-
ments alleviated the inhibitory effects of heavy metals on plant growth.

Keywords: contaminated soil; immobilization; ramie ( Boehmeria nivea); growth; lead; cadmium
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Table 1  Physical and chemical properties of test soils
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Table 2 Effects of curing agent application on absorption of Cd and Pb in ramie
i (ke 4 HRf BT/ (kg ™) BRI
kb Content of Cd SR /mg Content of Pb SR/ mg
Treatment Accumulation Accumulation
it Leaf 2% Stem LA Root of Cd M Leaf Z£ Stem LA Root of Pb
CK 0.927+£0.122a 1.571+0.090a 6.531+0.710a 0.311+0.034a 1.802+0.107a 0.243+0.031a 8.898+0.601a 0.379 +0.035a
G3 0.877+0.122ab 1.278 +0.105be 5.370+0.293b 0.264+0.016b 1.267+0.098c 0.274+0.053a 7.524+0.330c 0.337+0.017b
G6 0.854+0.091ab 1.152+0.034bc 5.190+0.677b 0.273+0.022b 1.168 +0.083¢c 0.232+0.016a 6.910+0.186d 0.333+0.011b
G9 0.675+0.011c 0.839+0.069d 5.040+0.309b 0.261+0.016b 0.626+0.125¢ 0.206+0.033a 5.701 +0.197e 0.271+0.013d
P3 0.890+0.010ab 1.313+0.008b 4.745+0.038bc 0.230+0.018¢ 1.177+0.178¢ 0.201 £0.007ab 8.048 £0.172b 0.333+0.011b
P6 0.812+0.084b 1.128+0.076c 4.113+0.533¢ 0.219+0.026c 0.876+0.137d 0.251+0.024a 6.608 +0.550d 0.302+0.027¢
P9 0.736 £0.034bc 0.946£0.012¢d 3.893+0.211c  0.212+0.010¢c 0.618£0.075¢ 0.235+0.034a 6.005+0.132¢ 0.284 +0.009d
S3 0.709+0.092bc 1.241+0.10lbc 6.117+0.218a 0.273+0.013b 1.400+0.166bc 0.269 +0.025a 8.539 +0.543ab 0.357 +0.025ab
S6 0.602+£0.056c 1.000+£0.099¢ 5.070+£0.576b 0.212+0.023¢ 1.231+0.171c 0.212+0.016a 8.961 +0.328a 0.343 +0.016b
S9 0.561£0.031d 0.737+0.010e 2.635+0.378d 0.116+0.013d 0.917+0.030d 0.162+0.015b 7.476 +0.603cd 0.273 +0.021d
F3 0.819+0.081b 0.943+0.069cd 6.066+0.660a 0.280+0.029ab 1.570+0.134b 0.214+0.018a 7.350 + 0.488cd 0.333 +0.023b
F6 0.469£0.055¢ 0.709+0.052¢ 4.678+0.751bc 0.224+0.034c 1.184+0.155¢ 0.187 +0.016ab 6.628 +0.568d 0.311 +0.028¢
F9 0.420+£0.047¢ 0.704+0.065¢ 3.523+0.359¢ 0.199+0.020c 0.891+0.0081d 0.162+0.007b 5.967 +0.050e 0.318 +0.015¢

I RS R RR 2 7 B (P <0.05),

Note: Different letters in the same column mean significant difference at 0.05 level.
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Fig.5 The concentrations of Cd in the soil after ramie harvest
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Fig.6 The concentrations of Pb in the soil after ramie harvest
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