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Table 1  Statistics of total contents of heavy metals in farmland soils
Cu Zn Pb Cd
10.90 ~ 173.75 43.30 ~298.20 13.85 ~ 610.60 0.09 ~ 0.47
(n=25) + 62.81+39.73 143.12 + 88.45 130.21 £ 136.29 0.32+0.10
(%) 12.00 0 8.00 0
3.35~129.75 31.85 ~297.90 32.60 ~ 300.10 0.13 ~ 0.44
(n=16) + 62.53 = 23.56 141.63 + 110.58 140.76 + 82.09 0.26 +0.08
(%) 6.25 0 0 0
32.85~139.10 13.25 ~271.90 50.10 ~ 272.60 0.02 ~ 0.23
(n=19) + 73.87 +24.46 85.93 + 67.33 99.05 + 54.25 0.08 £ 0.05
(%) 10.53 5.26 0 0
(%) 28.78 5.26 8.00 0
(GB15618-1995) P; = Ci/Cyi
P>1 i
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Table 2  Statistics of available contents of heavy metals in farmland soils
Cu Zn Pb
0.10 ~ 4.00 3.86 ~7.99 3.78 ~ 6.43
+ 1.80 + 1.32 6.63+1.18 5.12+1.25
0.01 ~5.71 4.74 ~8.13 434~6.15
+ 2.11 £ 1.55 6.24 £1.20 5.39 £ 0.69
1.75 ~ 4.84 0.18 ~8.17 3.79 ~4.29
£ 3.12 +0.89 6.77 + 6.89 4.05+0.13
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Fig. 2 Comparison of average total contents of Cu, Zn, Pb and Cd in soils between 2009 and 1989
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Fig.3 Comparison of averagely available contents of Cu and Zn in soils between 2009 and 1989
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Fig. 4 Availability indexes of Cu and Zn in Cinnamon soil, Fluvo-aquic soil and Brown soil
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Table 3 Estimated accumulation rates of heavy metals in plough-layers of farmlands
Cu Zn Pb Cd
K (%) K (%) K (%) K (%)
1.96 8.32 3.93 6.10 5.39 24.05 0.012 14.75
1.99 8.77 3.88 6.06 5.74 22.09 0.008 8.13
2.54 11.09 1.41 2.43 3.44 11.39 0.001 1.55
Pb>Cd>Zn>Cu Pb Cu Zn Zn
=Cu>Zn>Cd [14]
Pb Cd
(Co) Pb Cu Zn
Cu Zn Zn « 3
3
pH 2005 2800
pH 1996
7n Cu Pb 1.2 pH 1982 1.6
(GB15618-1995) pH 20 Zn
Cu>Pb>Zn Cd Cu( 2 Zn
20% 3.33% Cu( 3)
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[16] Cu Zn
(3] 1212009 Cu
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Changes and Estimation of Accumulation Rates of Heavy Metals in
Farmland Soils in Shandong in Recent 20 Years

CHENG Jie-min, ZHANG Li-na
(College of Population, Resources and Environment, Shandong Normal University, Jinan 250014, China)

Abstract: Taking the basic farmland of Shandong Province as the study target, heavy metal contents in 1989 and 2009 of
the soils were measured and compared. The results indicated that the contents of total Cu, Zn and Pb in 28.78%, 5.26% and 8.00%
of the samples were respectively higher than the 2™ standards of the Soil Environmental Quality Standards (GB15618-1995). The
content of total Pb changed most which were increased by 5.81 times in cinnamon soil while total Cd changed least which only
increased by 1.33 times in brown soil. The change ranges of total Zn, Cu, Pb and Cd were in an order of cinnamon
soil>fluvo-aquic soil>brown soil. The contents of available Cu and Zn were increased by 1.22-1.70 times and 11.50-16.60 times
respectively. The accumulation rates of heavy metals were in an order of cinnamon soil=fluvo-aquic soil>brown soil. The
accumulation rates and annual change rates of Cu, Zn and Pb were higher than those of paddy soil in Tai Lake region but that of
Cd inversely.

Key words: Soil, Heavy metal, Availability, Accumulation rates



