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Effects of Municipal Sludge Composts on Heavy Metal Accumulation in Soil and Soybean

LI Shu—qin, TIAN Zhong—he, JIN Hong—xin, YU Miao, XU Jing—gang”

(College of Resources and Environmental Sciences, Northeast Agricultural University, Harbin 150030, China )

Abstract : Accumulation of heavy metals in soils is a factor limiting the application of municipal sludge composts in agriculture. A plot ex—
periment was performed to investigate the effects of municipal sewage sludge composts on heavy metal accumulation in soil and soybean
plants in black soil in the Northeast China. Concentrations of Cu, Zn, Cd and Pb in soil and of Cu, Zn, and Cd in soybean plants increased
gradually with increasing applications of sludge composts, while Pb was not detected in soybean. The contents and enrichment coefficients of
Cu and Zn in soybean were in order of grain>root>pod>stem, while those of Cd were stem>root>pod>grain. At the present application rates
of sludge composts, the contents of Cu, Zn, Cd, and Pb in soil and soybean did not exceed the national standards. However, applying the
compost more than 12 t-hm™ caused Cd enrichment in the stem, although the enhancements of other metals were not obvious. The compost
application increased dry hiomass and yield of soybean, with 12.65% increase in yield in the treatment D(24 t-hm™). The findings suggest
that it is necessary to assess the impacts of municipal sludge composts on soil and plants before applying to soils.
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Table 1 Effects of municipal sludge composts on heavy metal

concentrations of soil

AbFE Cu/mg-kg™! Zn/mg-kg™ Cd/mg-kg™ Pb/mg-kg™
CK  65.00£0.71f 76.98+1.17f  0.440+0.011c 6.04+0.09¢
A 67.10£0.14e 78.28+0.11e  0.470+0.006h 6.21+0.04d
B 67.83+0.18d  96.15+0.28d  0.480+0.002b  6.32+0.01c
C 71.13£1.38¢  101.28+0.60c  0.490+0.001b  6.40+0.01bc
D 75.75+£0.21b  126.35+0.28b  0.520+0.003a  6.47+0.02b
E 80.65+0.99a  130.45+0.07a  0.530+0.002a 6.70+0.04a
GBI 35 100 0.20 35
GBI 100 250 0.60 300

H:GB T /R 1 iR Sl b 1 GB 15618—1995 [ — L brifiE,
GBI /R bt s RIBNTESUING FHREAHI R W 22 53 835 (P<0.05)
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Figure 1 Concentrations of heavy metals in different

parts of soybean
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Figure 2 Enrichment coefficients(EC) of heavy metals in different

EC(Cd)

parts of soybean
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