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Effects of Single Stress and Combined Stress of Hg and Cd on Soil Enzyme Activities
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cultural University, Tianjin 300384, China)

Abstract: Effects of different concentrations of two heavy metals (Hg, Cd and Hg+Cd) applied to soil samples collected from Tianjin agricul—
tural college experimental field for 6 weeks on soil urease activity and dehydrogenase activity were studied. The results showed that Hg and
Cd had a remarkable inhibition effect on soil urease activity and dehydrogenase activity. During the treatment of 35 days, the activities of ure—
ase and dehydrogenase decreased with the increase of the concentrations of Hg and Cd. The strongest of inhibition level was found in the
treatment of combination of Hg+Cd. The correlation between the urease and dehydrogenase activity could be used as biochemical indicators
for monitoring soil pollution by Cd and/or Hg. The EDs, values of urease activity were higher than those of dehydrogenase under same treat—
ments with Hg, Cd or Hg+Cd, indicating that soil dehydrogenase was more sensitive than urease to heavy metals pollution, while, the EDs,
values of Hg were significantly lower than those of Cd, suggesting that the soil ecological toxicity of Hg was higher than that of Cd.
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Figure 1a Effect of single stress of Hg on soil urease activities
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Figure 1b Effect of single stress of Cd on soil urease activities
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Figure 1c Effect of combined stress of Hg and Cd on soil
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Table 2 Comparisons on the effects of Hg, Cd and Hg+Cd

stress on soil urease activities
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HKATF Y, Hg 1 EDy (HI/N T Cd, MiH TR R :
= o ‘ e | e Hg2 13.50 11.60 15.50 17.40 30.86
TR T Cd, Ui Hg XT3 R A0 ] /E H 2 i K Hgd 080 2170 1800 1850 3330
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Table 1 Correlations between the concentrations of Hg, Cd, Hg+Cd and the activities of soil urease
U=1/({B;xC+
Ab B i/l BixC+h) R EDs
Bi Bo
Hglb 3 7 0.007 9 0.100 3 06325 12.70
14 0.008 4 0.102 1 0.737 8 12.15
21 0.010 6 0.100 8 0.798 7+ 9.51
28 0.015 1 0.102 2 0.902 0% 6.77
35 0.022 6 0.1315 0.961 5%* 5.82
Cdib Bl 7 0.000 08 0.094 3 0.979 4#* 1178.75
14 0.000 09 0.097 5 0.789 2% 1 083.33
21 0.000 09 0.096 8 0.863 7* 1 094.44
28 0.000 2 0.098 5 0.980 9% 484.00
35 0.000 3 0.120 2 0.868 7+ 400.67
Hg.Cd & &hin 7 0.000 2 0.103 7 0.726 7 518.50
14 0.000 2 0.101 7 0.913 7+ 508.50
21 0.000 2 0.101 5 0.881 4% 507.50
28 0.000 3 0.119 5 0.977 1%* 398.33
35 0.000 3 0.103 5 0.958 7#* 345.00
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Figure 2a Effect of single stress of Hg on soil
dehydrogenase activities
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Figure 2¢ Effect of combined stress of Hg and Cd

on soil dehydrogenase activities
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Table 3 Correlations between the concentrations of Hg, Cd, Hg+Cd and the activities of soil dehydrogenase

U=1/(B:xC+By)

IRE| b PR ] /d R? EDs
Bi Bo
Hghb#i 7 2.168 4 6.970 7 0.814 3% 3.21
14 2.547 5 8.508 6 0.706 4 3.34
21 3.562 9 9.859 5 0.425 2 2.77
28 32759 7.564 7 0.875 6* 231
35 5.648 2 72779 0.945 47 1.29
Cdiba 7 0.029 6 6.632 9 0.907 6* 224.08
14 0.032 3 8.316 7 0.675 7 257.48
21 0.054 4 8.847 9 05915 162.65
28 0.044 3 7.094 8 0.9547% 160.15
35 0.075 1 6.658 3 0.996 4%+ 88.78
Hg.Cd & &hn 7 0.031 9 8.318 0.906 8* 260.75
14 0.029 2 6.636 4 0.676 3 227.27
21 0.053 6 8.859 8 0.589 4 165.29
28 0.043 7 7.099 5 0.953 4 162.46
35 0.074 1 6.575 1 0.996 1%+ 88.73
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Table 4 Comparisons on the effects of Hg, Cd and Hg+Cd

stress on soil dehydrogenase activities
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Qb P 7d 14 d 21d 28 d 354d
CK 0.00 0.00 0.00 0.00 0.00
Hgl 7.48 10.37 18.78 22.99 30.45
Hg2 11.68 12.77 20.83 36.79 30.25
Hg3 12.82 15.29 2298 40.62 4438
Hg4 24.58 20.39 32.13 4522 55.04
Cd1 7.94 9.22 13.33 23.81 34.91
Cd2 10.08 13.53 25.60 20.25 33.64
Cd3 14.28 20.00 32.50 30.83 35.98
Cd4 15.29 17.84 30.31 28.13 40.00
a1 10.54 9.41 13.36 17.17 23.57
&2 18.02 20.65 33.28 32.87 4497
&3 20.49 29.44 33.62 41.07 50.52
4 25.98 30.24 4091 45.88 63.75
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