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Abstract:
Soil samples were collected from six major plots at Colstrip, Montana during April, August, October
and December, 1974. Three of these plots were native soil plots and the other three plots were spoils
which resulted from the disturbance caused by coal strip mining.

At each plot, samples were collected from within the root region of several different plant species.
Sampling experiments were conducted to determine the amount of variability which could be expected
within the soil system itself and that which was due to different plant species.

Duplicate samples were collected in April 1974 and soil chemical and physical analyses were run on
the duplicate samples.

The soil samples were air-dried, sieved and blended in the laboratory before performing analyses.
Following this treatment, measurements were made of respiratory activity (by measuring O2 uptake on
a Gilson respirometer), phosphatase activity, pectinolyase activity and the number of pectinolytic
bacteria for each soil sample.

Attempts were then made to correlate the measurements of each microbiological parameter with the
physical and chemical properties of the soil, seasonal variation and every other microbiological
parameter. The phosphatase activity of native soil was the only microbiological parameter which
correlated with several of the physical and chemical properties of the soil in April, 1974. Those
correlations included positive correlations with percent clay and magnesium and negative correlations
with potassium, calcium, sodium and percent silt. These correlations appear to be related to the clay,
which may be adsorbing the enzyme onto its surface. Respiratory activity in native soil correlated with
only one soil characteristic, water-holding capacity, and that was only for native soil. This relationship
is related to the pore space of the soil. Spoils did not exhibit this correlation, lack of which could be
attributed to the more heterogeneous textural types.

All four microbiological parameters were observed to exhibit significant seasonal variations for both
native soil and spoils, although these seasonal variations did not coincide for all four parameters.
Respiratory activity and the number of pectinolytic bacteria both tended to peak in October whereas
phosphatase activity tended to peak in August and pectinolyase activity was high in August and peaked
in December. The possibility of seasonal variation in physical and chemical characteristics of the soil is
also suggested.

The variation in the four microbiological parameters were found to be not significantly due to different
plant species. 
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