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Growth and Heavy Metal Accumulation of Brassica chinensis Applied with Sewage Sludge Compost

CHU Yan-chun, GE Xiao, WEI Si—yu, DING Jing, WANG Xiao-zhi, FENG Ke"

(College of Environmental Science and Engineering, Yangzhou University, Yangzhou 225127, China )

Abstract: In this study, a pot experiment was conducted to investigate the effect of sewage sludge application on growth and heavy metal ac—
cumulation in Brassica chinensis, and sewage sludge compost was applied at the rates of 0%, 1%, 5%, 10%, 15%, 20%, 40%, 60%, 80%
and 100% (W/W ), respectively. The results showed that the application of sludge compost with the rates of 1% and 5% could increase the
germination percentage of Brassica chinensis from 87.78% to 93.33%, while higher application rates(>10%) depressed the germination per—
centage to different extents. When sludge compost was applied with the rates of 1%~15%, the fresh weight of Brassica chinensis increased
with the rates and reached to 58.11 g per pot at the rate of 10%, which was slightly lower than the 15% treatment with no significant differ—
ence. The biomass of Brassica chinensis significantly decreased with the increase of sludge compost application rate when the rates were
higher than 20%.The sludge compost applied with the rate of 10% had met the nutrients demand of Brassica chinensis, and N, P, K contents
in the aboveground part reached to 52.68 g-kg™, 5.89 g-keg™, 26.86 g-kg™', respectively. The accumulation of Cu, Cd, Zn, Cr and Pb in
Brassica chinensis was observed and increased with the increase of sludge compost application rates, compared to the control treatment with
no sludge compost applied. According to national food hygiene standard in China, the content of Cr in Brassica chinensis exceeded the limit
of 0.5 mg-kg™" when the application rate of sludge compost was higher than 80% , while Cd content exceeded the limit of 0.2 mg-kg™ when
the rate was higher than 60%. The content of Pb in Brassica chinensis exceeded the standard in all treatments. The appropriate application
rate of sludge compost was 10%. This study indicated that there should be a tight control over the application rate of the sludge compost to
reduce the accumulation of heavy metals in the crops.
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Table 1 Physical and chemical characteristics of tested soil and

sludge compost
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Table 2 Heavy metal contents of tested soil and sludge(mg-kg™)
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Figure 1 The effects with different application rates of sludge

compost on the germination percentage of Brassica chinensis
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Figure 2 The effects with different application rates of sludge
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compost on the biomass of Brassica chinensis
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Figure 3 The effects with different application rates of sludge
compost on the contents of N, P, K in the aboveground part of

Brassica chinensis
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Figure 4 The effects with different application rates of sludge
compost on the contents of Cr,Cu,Zn,Cd,Pb in the aboveground

part of Brassica chinensis
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