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Influence of Chromium (III) Contamination on Soil Enzyme
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(1. College of Science, Tianjin University of Science & Technology, Tianjin 300457, China;
2. College of Marine Science and Engineering, Tianjin University of Science & Technology , Tianjin 300457, China)

Abstract: The effect of chromium (Ill) on three soil enzymes, such as catalase , phosphatase and urease , were studied under
simulated conditions so as to provide some fundamental information for enzymological assessment index of environmental
risk evaluation and remediation. The activities of the three soil enzymes were detected in three degrees of chromium (Il)
contaminated soil (0.2, 1,5 g/kg) and in different contaminated periods (1,5,10,15,20d). The results indicate that chro-
mium (Ill) acts as an activator of urease most of the time, but the activity of urease reduces gradually with the increase of
contamination time. The activity of phosphatase was restrained on the first day in all the three levels of contaminated soil ,
and the extent of restraint was closely related to the level of contamination. After that, the activity of phosphatase was accel-
erated or restrained in different contaminated soil or contamination period. Phosphatase became tolerant of chromium (1)
when the experiment was over 20 days later, because the enzyme activity in the contaminated soil (1,5 g/kg) was close to
that in the uncontaminated soil. Whereas, catalase was sensitive to chromium (1) , and its activities showed a remarkably
inverse correlation with contamination levels, so its catalase activity can be used as a primary biochemical parameter to
evaluate and assess chromium (Il ) contaminated soil.
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Fig. 2 Changes of soil alkaline phosphatase activity in the
presence of Cr (1)
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Fig. 3 Changes of soil catalase activity in the presence of

Cr (I
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Tab. 2 Inhibition effects of Cr (1) on the actilities of soil enzymes

d = OIRR /% i BERRER) /% 3 G EL SR /%
0.2 gkg™ 1 gkg' 5gkg” 0.2 g'kg' 1 gkg” 5 gkg” 0.2 gkg™ 1 gkg' 5gkg”
1 8.62 -10.34 -5.17 23.05 33.33 41.03 2.74 7.07 9.16
5 -2222 -54.17 -47.22 6.82 -13.65 43.16 5.70 12.83 18.57
10 -2.85 -12.86 -10.00 5.30 - 18.40 10.55 5.54 11.26 28.08
15 -5.63 -18.31 4.23 4.54 0 -11.36 1.89 8.64 32.85
20 -14.92 -8.96 4.48 11.77 0 1.97 3.74 10.88 29.56
21(6) : 623-629.
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