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Introduction. Due to the problems of changes in biogeocenotic cover due to
anthropogenic activity, the question arises about changes occurring in arable soils at
the present stage of soil formation, their characteristics and diagnostic features. Soil
invertebrates, as a structural element of ecosystems, play an important role in the
processes of transformation of matter and energy. Ground animals are part of
complex food chains, sometimes containing several trophic levels. Since most soil
invertebrates are saprophages, the greater the number and diversity of groups, the
more efficient they are in the work of the destruction of dead plant residues, thereby
contributing to the supply of microorganisms with nutrients and available organic
matter. It is also worth remembering that with the active involvement of animals and
insects, the decomposition of organic residues is much faster than without them, since
they grind up organic residues thereby increasing the reaction area and are carriers of
microorganisms, and cause the change of the fungal phase of decomposition into
microbial [1, p. 96-106; 2, p. 125-127; 3, p. 5-11]. Analyzing the qualitative and
quantitative characteristics of invertebrate communities, it is possible to determine
the effectiveness of functioning of different ecosystems, to predict their development
and to draw conclusions about the use of their ecological potential [4; 5, p. 66-76].
This 1s important for determining the magnitude of anthropogenic changes in modern
biogeocenosis and finding ways to optimally use land in Ukraine. Therefore, the
study of the composition and abundance of small arthropods (microarthropods) in
chernozem typical is important for understanding and studying the development of
chernozem soils.

Objects and research methods. Chornozems typical of the forest-steppe of Ukraine
within the Zinkiv district of Poltava region were studied. Individual soil samples were
selected from farms operating under two radically different farming systems, in
particular PE «Agroecology» of Shishatsky district, Poltava region where own model
of organic agriculture is created, based on surface tillage and widespread use of
various organic fertilizers, and LLC «Burat Agro» of Zinkiv district of Poltava region
where used system of various-depth tillage and plant protection products of the best
domestic and foreign producers. The following options were selected for the studies:
1) corn for grain (intensive farming system), 2) corn for grain (organic farming
system), 3) winter wheat (organic farming system), 4) fallow (over 20 years without
cultivation). Sampling (0-10, 10-20, 20-30, 30-40 cm) was carried out in the first
decade of May, August and November by the method of cutting ring by
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N. A. Kachinsky cylinders. Catch of springtails and oribatide samples was performed
in simple Tulgren funnels, followed by their fixation in aqueous-alcohol solution with
the addition of 3% glycerol. The amount of microarthropods was recalculated by 1
dm’ in the corresponding soil layer [6, p. 163-174; 7].

Results and discussion. Based on the analysis of the obtained data, Fig. 1-5 it
should be noted that, with depth, the number of microarthropods decreases. In
addition to the option of corn for grain grown under an intensive farming system,
where there is an increase in their numbers at a depth of 20-30 cm. This is a clear sign
of the use of plowing in the soil tillage system, which results in plowing of crop
residues and redistribution of microartropods by depth. It should also be noted that in
the variant of the fallow, the highest values of the number of springtails and the mites
were recorded. Conversely, the variants of agrogenic use showed the lowest indices
of springtails and the highest — oribatide.

Regarding the spread of microarthropods by profile, it should be noted that their
largest numbers were recorded in the most rich organic horizons. That is, with depth,
usually their number decreases. This pattern is especially clear in the autumn in the
corn grain variant (intensive farming system), where the outbreak of numbers was
recorded in a layer of 20-30 cm where there were freshly plowed plant residues. We
note a decrease in the number of microartropods in the layer of 0-10 cm in the
variants of the agricultural use of soils in the spring and autumn, which is caused by
the drying of this layer of soil as a result of cultivation of soil tillage units. This trend
is absent in fallow and winter wheat (organic farming) variants.
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Figure 1. The average annual number of springtails at depths, specimens/dm’

Having analyzed data of fig. 1-2 it should be noted that, the average annual number
of microarthropods ranged from 21-51 specimens/dm’ springtails and
38-221 specimens/dm’ oribatides in the layer 0-10 cm. But gradually decreased to
5-28 specimens/dm’ springtails and 28-84 specimens/dm’ oribatides in the layer of
30-40 cm. The maximum number of springtails is found in the variant of winter
wheat 51 specimens/dm’ in the layer of 0-10 cm, and the minimum in the variant of
corn for grain (organic farming system) 5 specimens/dm’ in the layer of 30-40 cm.
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Figure 2. The average annual number of Oribatid mites at depths,
specimens/dm’

These figures. 3 indicate that the highest number of springtails in the layer of
0-40 cm was recorded in the summer in the overgrowth of 47 specimens/dm’, and the
smallest — also in the summer but in the variant of corn for grain (organic farming
system) 6 specimens/dm’. The maximum number of springtails in corn variants for
grain in the autumn and is 39 specimens/dm’ at growing corn under intensive farming
and 30 specimens/dm’ at organic farming. In the variant of winter wheat grown by on
the organic farming system, there was a slight fluctuation in the number of springtails
over the seasons.
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Figure 3. The number of springtails in the layer 0—-40 cm by seasons,
specimens/dm’

We note an increase in the number of oribatides in soils of agrogenic use, but with
similar trends in seasonal dynamics (Figure 4). Maximum values of the number of
mites were recorded in summer in the variant of winter wheat (organic farming)
173 specimens/dm’, and the minimum in the summer in variants of corn (organic
farming) 17 specimens/dm’ and fallow 18 specimens/dm’.
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Figure 4. The number of Oribatid mites in the layer of 0—40 cm by seasons,
specimens/dm’

Conclusions. Agrogenic use causes an increase in the number of oribatides while
reducing the population of springtails. Prolonged fallow use has led to the formation
of more stable populations with smaller variations in their numbers by season and a
more even distribution in the H (A) horizon. The use of siderates in the crop rotation
link contributes to the increase in the total number of microarthropods, especially
oribatide. As the impact of different farming systems and fertilizers on the
microartopods has been poorly studied, further studies are relevant to uncovering the
direction of biological processes under the conditions of the agrogenic use of
chernozem soils.
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