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Fig.1 Changes of Cu content in different treatments with years
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Fig. 2 Changes of Zn content in different treatments with years
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Fig.3 Changes of Pb contents in different treatments with year
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Fig4 Changes of Cd content in different treatments with years
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Table 2 Accumulation of heavy metals under different fertilization patterns in past twenty years

2006 4P MU (mg kg )

1987—2006 43y He i/ %

pisiil
Cu Zn Cd Cu Zn Pb Cd

M, 41.36(£0.03)a 96.57(+1.08)b 36.23(+0.04)a 2.33(x0.03)a 106.4 66.5 52.7 92.7
M, 37.73(+0.06)b 92.17(x1.78)¢c 32.42(+0.11)b 2.19(x0.01)ab 87.0 58.9 36.7 81.5
N,P, 24.53(+0.71)c 74.78(+0.54)d 31.77(+0.06)b 1.79(x0.02)b 21.6 28.9 339 48.1
M4+N4P, 41.68(+0.28)a 116.48(+0.33)a 31.49(+0.09)bc 2.44(+0.01)a 106.5 100.9 32.8 102.2
CK 23.77(x0.10)c 70.17(x0.78)e 30.89(£0.02)c 2.07(x0.04)ab 17.8 21.0 30.2 71.2
Sy 67.9 55.2 37.3 79.1
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Fig.5 Correlationship between heavy metals
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Effects of Long-Term Application of Organic Manure on Accumulation
of Main Heavy Metals in Brown Earthl

LIU He, LI Shuangyi, WANG Jingkuan

Soil Fertility Research Lab., College of Land and Environment, Shenyang Agricultural University, Liaoning Shenyang 110866, China

Abstract: The contents of soil heavy metals (Cu, Zn, Pb and Cd) in the treatments with application of pig manure and inorganic
fertilizers were determined in the long-term brown earth field located experimental station, Shenyang Agricultural University, in
order to make sure the accumulation of heavy metals in soil under these manure and inorganic fertilizer applied patterns (CK, M,,
My N4P, MyN,P,). The results obtained from experiment showed that the contents of Cu, Zn, Pb and Cd increased with years,
especially in the manure applied treatments (M4, M, and MyN,P,). The accumulated degrees (%) of the four heavy metals were as
the follows: Cd> Cu> Zn> Pb. According to the National Environmental Quality Standard for soils, the content of Cu was less than
the second grade of this standard, but the Cd contents exceeded, which should be paid great attention. The correlation analysis on
those elements showed that Cu and Zn had a very significant correlation, indicating that they came from similar sources.

Key words: Manure; Heavy metal; Brown earth; Maize
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