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Heavy Metal Accumulation in Chinese Cabbage (Brassica
chinensis) Grown in Soil Amended with Sewage Sludge Compost
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Abstract A greenhouse experiment with Chinese cabbage (Brassica chinensis) as a study
model was conducted to evaluate the bioavailability of heavy metals from an metal enriched
sewage sludge compost. A loamy soil was amended with sewage sludge compost at rates of
0, 5, 10, 25 and 50% (V/V) which were equivalent to 0, 5.9, 11.7, 29.2 and 58.5 t*
hm™!, respectively. Addition of sludge compost caused a slight increase in soil pH, and a
significant increase in electrical conductivity and soluble K, Ca, Mg, NH,-N, and PO}~
contents. DTPA extractable Cu and Zn increased significantly with increase in the applica-
tion rate while a signiticant increase was only observed in the treatment with the highest
compost amended soil for Cd, Pb and Ni. The yield of Chinese cabbage was significantly

increased with sludge compost amendment as compared to the control with the highest
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yield at 5% to 10% application rate. An accumulation of Cu, Cd, Zn, Ni and Pb was ob-
served with an increase in compost amendment. The Cu and Zn concentrations of shoot at
the rate of 225% compost amendment exceeded the toxic limit of 10 and 20 mg+kg™!, re-
spectively. Among the metals studied, only Cd had a tissue content higher than the max-
imun permitted concentration of trace elements in vegetables at a compost amendment rate
of >10%. This indicates that there should be a tight control for the use of the sludge -
compost for edible crop production. Besides, the long term effect of the sludge compost on
the accumulation of trace metals in edible parts should also be inbeétigated.
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0% 4.45c® 0.05e 0.79d 0.23d 1.9le 5.71d 7.22bc 1.96c 0.08b 1.06d 18.9c 0.77d 7.17bc 3.74e
0.00 000 011 005 0.07 0.04 0.3 003 001 009 0.28 0.02 009 0.15
5% 4.57b  0.09d 1.75d 0.78d 3.34d 6.88cd 6.64c 2.4lbc 0.08b 4.84cd 20.3c 0.74d 6.7lc  5.85d
0.00 0.01 0.11 o012 011 003 0.11 011 001 0.34 0.45 0.10 0.18 0.42
10% 4.58b  0.18c 3.28c 2.2lc 5.90c 9.48c 8.06bc 3.37bc 0.08b 7.78c 20.8bc 0.87c 7.12bc 8. 05¢
0.02 0.01 0.3¢ 0.25 0.68 0.31 014 0.13 000 0.35 .50 0.03 0.25 0.45
25% 4.57b  0.30b 5.88b 4.10b 7.88b 15.4b 9.01b 5.55b 0.09b 25.1b  22.8b 1.04b 7.74b 14.5b
0.02 0.04 0.94 0.26 014 030 027 029 000 07 0.83 0.04 0.51 0.42
50% 4.77a  0.76a 22.2a 16.5a 18.8a 39.8a 12.6a 15.1a 0.12a 63.7a 27.7a 1.76a 9.3la 34.5a
0.02 0.02 .22 0.87 0.71 2.57 1.3¢ 292 0.01 479 0.99 0.01 0.54 0.42
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e 4 mg-kg™
il W P Na K Ca Mg cd Cu Mn Ni Pb Zn
0% _® — - - — — — —_ — — — _
5%  1.83b% 0.27d  7.52 1.74d  0.96c  0.46b 0.047b 18.6cd  316b  23.82b 0.62b  396b
0.11% 0 152 0 0.08  0.01 0.003 1.03  10.4 0.07 0.16 65.1
10% 1.0  0.35¢ 7.8%  1.93d  1.30b  0.43b 0.054b 20.1c  250c  24.2ab 0.50b  417b
0.00  0.02 018  0.04 0 0 0.000 198 154 0.57 0.0l 39.4
25% 1.8 0.5 8.0la 248 1.48a  0.46b 0.063 29.9b  246c  26.6a  1.72ab 579
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