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COMPARATIVE ANALYSIS OF PHYSICO-CHEMICAL AND
MICROBIOLOGICAL PARAMETERS OF SOIL UNDER MISCANTHUS
GIGANTEUS GROWN IN DIFFERENT AGRO-ECOLOGICAL CONDITIONS
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Abstract

The aim of this research was to evaluate the impact of soil type (physico-chemical properties),
dosage and the type of applied mineral fertilizer to the bioenergetic crop Miscanthus x
giganteus planting in different agro-ecological conditions, on the microbiological parameters of
the soil. Experimental plots with miscanthus were located at three sites in the territory of the
Republic of Serbia. Institute's experimental plots under miscanthus were formed on different
soil types: in Varna on the Stagnosol, in Mladenovac on the Cambisol and in Belgrade on
Anthropogenic Soil. The analysis of agro-ecological conditions indicated that in Belgrade
vegetation season started two weeks earlier, compared to the other two localities. Furthermore,
higher values of the analyzed chemical parameters of the soil (pH value, content of easily
accessible phosphorus and potassium, content of carbonate, organic matter and total nitrogen)
were recorded for the Belgrade location, compared to the other two localities, while in terms of
physical properties, each locality was of different soil texture class. Soil samples, in which this
impact was analyzed, included treatments from experimental plots under miscanthus (fertilized
with 50 kg ha* NPK - granular fertilizer, with 100 kg ha™* NPK - granular fertilizer, 50 kg ha
NPK - water soluble fertilizer and unfertilized variant) and uncultivated soil over a multi-year
period. The total number of microorganisms was determined by the plate count method on the
agarized soil extract. In the same manner, the number of microorganisms that could grow on a
minimal medium enriched with miscanthus was determined. The results of this research
indicated that the highest values for the total number of microorganisms were recorded for the
soil from the Mladenovac location. Similar results were obtained for the Varna location, while
the soil from Belgrade had the lowest number of microorganisms. The total number of
microorganisms that could grow on a minimal medium enriched with miscanthus was the
highest for the Belgrade location, while this number was slightly lower for the locations of
Mladenovac and Varna. For the total number of microorganisms, differences in the number of
microorganisms between treatments were also observed (in the range from 5x10° to 3x10°
CFU/g). The highest number of microorganisms was observed in the treatments under
miscanthus fertilized with 50 kg ha* NPK - water soluble fertilizer, while the treatments from
uncultivated soil showed the lowest number of microorganisms. A similar pattern between
treatments was observed in the case of microorganisms grown on minimal medium with
miscanthus. These results indicated that different soil types, fertilization treatments and agro-
ecological conditions had an impact on the total number of microorganisms in the soils under
the perennial bioenergetic crop of miscanthus. In addition, the cultivation of miscanthus in all
localities increased the total number of microorganisms, in comparison to the uncultivated soil.
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