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ASSESSMENT OF MICROSTRUCTURE SUSTAINABILITY OF CHERNOZEM PODZOLIZED TO
INFLUENCE OF ANHYDROUS AMMONIA

A.V. Revtye

NSC “Institute for Soil Science and Agrochemistry Research named after O.N. Sokolovsky”
(alina_rev@mail.ru)

The article presents comparative assessment of microstructure sustainability of chernozem podzolized
medium loamy to the influence of two types nitrogen fertilizers – anhydrous ammonia and ammonium
nitrate (in equal doses equivalent to 100 kg of nitrogen), including, for two main methods of tillage (plowing
and disking). Changing in condition of the soil microstructure in the layers of 0-20 and 20-40 cm were
observed during two years, each time in seven months after the basic fertilization. The coefficients were
selected as the criteria for control, which are calculated according to the results of granulometric and
microaggregate analyzes – granulometric index of structural (per Vadynina), factor of dispersion (per
Kachynski), factor of soil structurability (Fageler's factor) and the extent of aggregation (per Baver and
Rhoades). It was established that the investigated soil maintains a high microaggregation and water
resistance of the microstructure after two years of application as a ammonium nitrate, as well anhydrous
ammonia in all indicators.

Key words: chernozem podzolized; anhydrous ammonia; soil microstructure; particle size distribution;
factor dispersion.
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DYNAMICS OF BIOCHEMICAL ACTIVITY OF CHERNOZEM TYPICAL USING ORGANIC AND
CONVENTIONAL FARMING SYSTEMS

G.O. Tsygichko, .I. Maklyuk

NSC “Institute for Soil Science and Agrochemistry Research named after O.N Sokolovsky”
(anna_tsigichko@yahoo.com)
 
The study of the biological activity of the soil in terms of on parameters enzyme activity and processes and
nitrification ability of chernozem in Forest-Steppe zone of Ukraine. The aim of our research was
researching the dynamics biochemical activity of the chernozem typical, especially processes of nitrogen
transformation, as the one of the main elements of plant nutrition, and enzymatic activity of chernozem
typical. The field experiment to carry out in the private farm “Cherednychenko” (Chuhuivskyi district in
Kharkiv Oblast).The soil – hernozem typical, low-humic, clay loam (silty clay) on Loess.
The ammonification and nitrification capacity of the soil was determined by the conventional methods of
soil microbiology.The soil biochemical properties were determined by the activity of the invertase enzyme
using photocolorimetric method, dehydrogenase – the Galstyan’s method and polyphenol oxidase –
Karyagin’s and Mihaylovskoyi’s methodology. The soil samples have been selected during the growing
season and after harvesting. It was established that a variant with growing winter wheat the activity index
of dehydrogenase was higher by the 59 %, chickpeas - by the 11%, sunflower - by the 27% compared with
traditional systems, suggesting that a more favorable environment for the enrichment of the soil alkaline
soluble fractions of humus. It was found a fractional increase index of the polyphenol oxidase activity
during the growing season. At the variant with growing chickpeas, enzymatic activity was higher by the
15 % and sunflower by the 29 % compared with traditional systems. Growth of the invertase activity of
chernozem typical was observed in the conditions with using the organic systems, on the average during
the growing season it was higher at 1.17-3.2 times within three years of observation. Under the influence
of the organic system the trend has been toward bigger index of the ammonification capacity of the soil,
namely, on variants with cultivation chickpea by the 13 % sunflower by the 27 % compared with the
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traditional system during the growing season. Also, it was determined growth of the nitrification capacity of
chernozem typical on variants with winter wheat in 2 times; chickpeas – in 1.5 times; sunflower – in 1.6
compared with the traditional system. In general, it was tendency to the growth integrated indicator of
biological activity of chernozem typical during the growing season of crops – at 10 % and at harvesting – at
7 % when using an organic farming system compared to the traditional system

Key words: ammonification and nitrification capacity; biological activity; organic and traditional farming
systems; soil enzymatic complex; hernozem typical.
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