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Effects of Lime and Organic Amendments on Cd Availability in Cd —Contaminated Soils with Different
Properties

DAI Yun—chao, LU Jia-long", CAO Ying—fei, LIU Ke, ZHANG Rui-long

(College of Resources and Environment, Northwest A&F University, Key Laboratory of Plant Nutrition and the Agri—environment in Northwest
China, Ministry of Agriculture, Yangling 712100, China)

Abstract: A incubation experiment was carried out to examine the effects of different amendments( chicken manure, peat and lime ) on Cd
availability in four different types of Cd contaminated soils( Yunnan lateritic red soil, Jiangxi red soil, Jilin black soil and Neimeng chestnut
soil ). All treatments significantly reduced available Cd contents in all soils. After 60 days of incubation, immobilization rate of available Cd
by chicken manure were 37.0%, 52.7%, 29.3% and 49.6% for Yunnan lateritic red soil, Jiangxi red soil, Jilin black soil and Neimeng chest—
nut soils, respectively. Peat amendment reduced Cd availability by 33.1%, 51.7%, 30.5% and 51.2% in Yunnan lateritic red soil, Jiangxi
red soil, Jilin black soil and Neimeng chestnut soils respectively. Lime had greater rates of Cd immobilization, which were 60.7%, 55.5%,
40.7% and 41.7% for Yunnan lateritic red soil, Jiangxi red soil, Jilin black soil and Neimeng chestnut soils, respectively. In conclusion,
lime is a better immobilizer of Cd in acidic Cd-contaminated soils, but organic amendments perform better than lime in both neutral and al-
kaline soils.

Keywords: lime; organic amendment; soil type; Cd contamination; available Cd
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Table 1 Physical and chemical properties of tested soils

+ e HHLE OM/ CEC/ A Total N/ 4xfifi Total P/ 458 Total K/ A3 %5% Available 4247 Total Cd/
Number pH fif g kg cmol +kg™ g kg g kg g kg Cd/mg-kg™ mg kg™
Y AFIRETIE 5.44 34.26 11.1 2.01 0.81 4.71 0.076 0.773
A RANILEde: 6.42 11.69 8.70 0.51 0.52 9.96 0.108 0.701
L okt 7.24 32.85 3111 1.75 0.35 24.58 0.157 0.649
N N5 545 1 8.48 16.30 11.61 0.96 0.38 26.40 0.189 1.366




516 ENEEIW
R 2 AEMRFIN ZEFRLERLIRAFN (ng-kg™)
Table 2 Available Cd contents in the Yunnan lateritic red soil treated with different amendments(mg-kg™)
Kb 0d 5d 10 d 15d 30d 60 d 0~60 d [ 52 2/%
= 0.076a 0.073a 0.074a 0.072a 0.073a 0.074a 3.0
pLE 0.076a 0.066b 0.060b 0.054b 0.050b 0.048b 37.0
Pes 0.076a 0.066b 0.060b 0.056¢ 0.052b 0.051c 33.1
K 0.076a 0.058¢ 0.048¢ 0.041d 0.032¢ 0.030d 60.7

T R AR ) B RR TR 5% KT 1A 22 5 R Il

Note: Different letters within a column mean significant difference at 0.05 level , the same bellow.
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Table 3 Available Cd contents in Jiangxi red soil treated with different amendments(mg-kg™)

AbFR 0d 5d 10d 15d 30d 60 d 0~60 d [&5E %/%
Y| 0.108a 0.107a 0.108a 0.106a 0.106a 0.107a 7.0
PEES 0.108a 0.092bc 0.079b 0.070b 0.060b 0.051b 52.7
P 0.108a 0.093b 0.078b 0.071b 0.060b 0.052b 51.7
1K 0.108a 0.090¢ 0.075¢ 0.064¢ 0.054¢ 0.048¢ 55.5
® 4 FRIBRANERE L BRERAFI (mg-ke™)
Table 4 Available Cd contents in Jilin black soil treated with different amendments(mg-kg™)
Qb3 0d 5d 10d 15d 30d 60 d 0~60 d [#5E %/%
=H 0.157a 0.157a 0.156a 0.156a 0.155a 0.155a 1.2
pLES 0.157a 0.140b 0.129b 0.121b 0.114b 0.111b 29.3
Pene 0.157a 0.142b 0.130b 0.121b 0.113b 0.109b 30.5
K 0.157a 0.132¢ 0.120¢ 0.109¢ 0.101¢ 0.093¢ 40.7
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Table 5 Available Cd contents in Neimeng chestnut soil treated with different amendments(mg-kg™)

ETR 0d 5d 10d 15d 30d 60 d 0~60 d [#5E %/%
=H 0.189a 0.187a 0.186a 0.184a 0.184a 0.182a 3.5
pLES 0.189%a 0.157¢ 0.131c¢ 0.109¢ 0.101c¢ 0.095d 49.6
Pene 0.189a 0.160c¢ 0.135¢ 0.112¢ 0.101c¢ 0.092¢ 51.2
K 0.189a 0.165b 0.140b 0.126b 0.114b 0.110b 41.7
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Figure 1 Effect of chicken manure on available Cd contents of 4 soils during 60 days
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Figure 2 Effect of peat on available Cd contents of 4 kinds of soils during 60 days
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Figure 3 Effect of lime on available Cd contents of 4 soils during 60 days
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