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Fig. 2 Canonical variate factors of Biolog data at different time points
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Biolog
[15] 2 (mg/kg)
2 Table 2 Quality control for heavy metals in standard soil sample (mg/kg)
Cd 0.121 0. 145 0.192 0.240 0.264 0.230
Cu 13. 82 14. 86 16.93 19. 00 20. 04 17.07
Ni 9.23 10. 55 13.19 15.83 17. 15 15.09
2.2 Ph 26.20 29.94  37.42  44.90 48.64  43.06
7Zn 45. 60 49.28 56. 64 64. 00 67. 68 59. 88
1-0ct-97 #6 2 2
3 (mg/kg)
Table 3 Heavy metal contents (mg/kg) in three type soils
Cd
3
Cd 0.41 0.20 0.34 0.20 0.34 0.09
Cu Pb Zn  Ni Cu  49.35 42.02 32.23 26.03 13.08 4.97
Cu Ni 18.31 6.18 21.20 10. 16 12.05 2.56
4 2 Pb 6 Pb 180.50 99.79  138.19 154.66 32.36 11.80
4 Zn 2 Ni Zn 110.94 53.29 100. 84 68. 31 44.40 10.28
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Cu Pb Zn Ni 4

Table 4  Principal component analysis results

for heavy metal chemical forms

PC1 PC2 PC3 PC4 PC5 PCo6

3
3 o 79.67 86.44 90.14 93.26 95.57 96.99
Cul -0.34 -0.13 -0.06 0.49 0.30 0.17
Cu2 -0.32 -0.37 0.03 0.39 0.02 -0.05
> N Cu3 -0.25 -0.29 0.23 -0.22 0.54 0.14
Cud -0.13 -0.38 -0.36 0.11 -0.21 0.02
Nil -0.22 -0.08 0.07 -0.15 0.10 -0.73
Ni2 -0.11 -0.16 -0.05 -0.18 -0.06 -0.17
Zn Ni3 ~0.11 -0.20 -0.23 -0.49 -0.02 -0.05
Pb Pb Ni4 -0.09 -0.21 -0.12 -0.10 -0.17 =-0.22
Ni Pbl ~0.50 0.64 -0.32 0.08 -0.06 -0.11
Zn Ni Pb Pbh2 -0.31 0.15 =-0.13 -0.14 0.00 0.10
1ol Cu Pb3 -0.23 0.07 -0.16 -0.32 0.26 0.38
(171 /n Ph4 -0.15 -0.11 -0.19 -0.10 -0.04 -0.09
Ni Znl -0.32 0.12  0.67 -0.02 -0.15 -0.09
Zn2 -0.25 -0.07 0.24 0.0l -0.43 0.15
Zn3 -0.15 -0.07 0.18 -0.30 -0.25 0.32
Zn4 ~0.09 -0.16 -0.12 0.06 -0.43 0.18
Principal component analysis PCA
1.45  -0.13 -0.03 -0.04 0.01  0.09
-0.36 -0.03 0.03 -0.06 -0.09 -0.12
~1.09 0.16 0.00 0.10 0.08  0.02
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Fig. 3 Chemical forms of heavy metals in three type soils
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Environmental effects of heavy metal accumulation in urban soils

by application of Biolog method

YANG Yuan-gen', E. Paterson’, C. Campbell®

(1. Institute of Geochemistry, Chinese Academy of Sciences,

Aberdeen, UK AB15 8 QH)

Guiyang 550002, China; 2. The Macaulay Land Use Research Institute,

Abstract: Biolog method was applied for microbial community and functional diversity studies in soils in and around

Aberdeen city. The results show that an obvious shift in microbial communities and functional diversities can be

observed in urban soils compared with rural soils under the press of heavy metal accumulation in urban environment,

which lead to much more microbial consumption of carbon sources and faster in consumption rates in urban soils

than that in rural soils. Urban soils possess high contents of heavy metals, and soluble Pb, Zn, Cu and organic Ni,

Cu are the main factors to distinguish rural soils, as deduced from principal component analysis of heavy metal

chemical forms. Correlation analyses give the results that variance of Biolog couples with above chemical forms of

heavy metals; canonical variate loadings of Biolog data release that the harmful effects of heavy metals on urban soil

microbial communities are extended and unrecoverable.

Key, words: urban soil;; soil microorganism; Biolog: | carbon,sources



