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Effects of Phenanthrene Contamination on Enzyme Activity in Soil
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Abstract: Soil enzymes play important role in circle of carbon, nitrogen and phosphorus, which are concerned with metabolic pro-
cesses in soil system, such as soil occurrence and development, fertility formation in soil, nutrition material transformation, organic
matter decomposing, contaminations degradation and so on. Soil enzyme activity can reflect intensities and directions of many bio-
chemical processes, and is affected by those lots of environmental factors are physical, chemical, biological ingredient and so on.
Therefore, soil enzyme activity can be considered as a kind of eco — toxicological indicators that assess contaminative degree and
effects of external materials on soil entironment that. PAHs’ toxicity and carcinogenic characteristics have been paid attention to
human attaches gradually. Phenanthrene is selected as a representative pollution of PAHs in this experiment. The dynamic changes
of soil enzyme activities were researched under condition of phenanthrene exposure. The relationship between enzyme activities and
different phenanthrene concentrations were investigated, and sensitive enzymes are considered as eco — toxicological indicators for
soil diagnoses of PAHs contamination. The results showed that under condition of phenanthrene concentration > 100 wg *+ kg™,
urease activity and dehydrogenase activity were inhibited within 3 days and 7 days respectively. However, the activity of phosphatase
was activated by phenanthrene. There is no significant change of catalase activity in the phenanthrene with range of 100 to 2 400
pg + kg 'in the period of 28 day. It wa concluded that soil urease activity, dehydrogenase acitivity, and phosphatase activity may be
considered as diagnoses indicators of soil contamination with phenanthrene, and the most sensitive period of the diagnoses was from
the first day to the seventh day after phenanthrene exposure.
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Table 1 Basic chemical properties of the tested soil samples
+2k  HPUE/g- kg &N/g-ke' AP/g-kg! @K/g- kg HN/mg - kg™ HMP/mg - kg M K/mg- kg pH
1 40.70 2.11 3.99 18.97 277.72 17.55 123. 09 6.52
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Table 3 Result of comparing every treatments against CK

R i JId i S AL U WL i
Ab P 1 3 7 14 28 1 3 7 14 28 1 3 7 14 28 1 37 14 28
/d /d /d /d
PHE1 + - - - - + + + - - - - - - - + + - - -
PHE2 + - - - - + + + - - - - - - - + + + - -
PHE3 + + - - - + + + - - - - - - - + + + - -
PHE4 + + - - - + + + - - - - - - - + + + - -
PHES + + - - - + + + + - - - - - - + + + - -
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Figure 1 Effects of PHE (phenanthrene) on urease activity
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Figure 2 Effects of PHE on dehydrogenase activity
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Figure 3 Effects of PHE on catalase activity
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Figure 4 Effects of PHE on phosphatase activity
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