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INFLUENCE OF MINERAL FERTILIZERS ON THE FERTILITY OF
CHERNOZEMS OF THE SOUTHERN STEPPE OF UKRAINE
Y nybnixkayii npoananizoeano 6naué MiHepaibHUX 000puU8 HA NOKAZHUKU POOHHOCHI
yopnozemig Ilisoennoco Cmeny Ykpainu. Po3ensinymo azpoximiuHi Xapakmepucmuky 40pHO3eMi8, ix
cyuacHull cmam ma poib cucmem YOOOpeHHs V NIOMPUMAHHI OQNAHCY NONCUBHUX DPEHOBUH.
Hocnidoceno eghexmusnicmo 3acmocy8ants a30muux, ocgoprux i KaniuHux 00o6pus ma U3HAYEHo ix
BNIIUB HA BPOACAUHICMb CLIbCLKO2OCNOOAPCHKUX KVAbMYP | eKON02IUHUL CINAH [DYHM).
Kniwwuosi cnosa: uopnozemu, minepanvHi 0obpuea, pooiwuicme rpyumy, Iliedennuu Cmen
Ykpainu, azom, chocgpop, kaniil, acpoximiuni noKa3HUKuU.

The publication analyzes the influence of mineral fertilizers on the fertility indicators of
chernozems in the Southern Steppe of Ukraine. The agrochemical characteristics of chernozems, their
current condition, and the role of fertilization systems in maintaining nutrient balance are considered.
The effectiveness of nitrogen, phosphorus, and potassium fertilizers and their impact on crop
productivity and environmental soil condition are studied.

Keywords: chernozems, mineral fertilizers, soil fertility, Southern Steppe of Ukraine, nitrogen,
phosphorus, potassium, agrochemical indicators.

In modern agricultural production, maintaining soil fertility is one of the key tasks of
sustainable land use. Agricultural intensification, climate change, and insufficient nutrient return to
soil significantly affect the productivity of agroecosystems. In these conditions, rational fertilization
becomes one of the main factors ensuring stable crop yields and sustainable soil management [1].

Chernozems of the Southern Steppe of Ukraine occupy significant areas and are considered
among the most fertile soils in the world. These soils are characterized by high humus content, good
soil structure, high biological activity, and a significant supply of essential nutrients. According to
scientific data, the humus content in southern chernozems ranges from 3 to 5%, which ensures
favorable physical and chemical properties of the soil [1].

However, long-term agricultural use without systematic fertilization leads to the gradual
depletion of nutrient reserves. Intensive crop production removes large quantities of nitrogen,
phosphorus, potassium, and other elements from soil. Without compensating for these losses through
fertilization, soil fertility gradually decreases, which negatively affects crop productivity and soil
quality indicators [2].

The climatic conditions of the Southern Steppe are characterized by limited moisture supply,
high summer temperatures, and frequent droughts. Under such conditions, the mineralization of
organic matter in soil becomes more intensive. This process accelerates the decomposition of humus
and contributes to the loss of nutrients from soil. Therefore, maintaining the nutrient balance through
fertilization is especially important for agricultural production in this region [3].

Mineral fertilizers are one of the most effective tools for regulating plant nutrition and
maintaining soil fertility. Nitrogen fertilizers play a key role in plant development because nitrogen is
a major component of amino acids, proteins, enzymes, and chlorophyll. Nitrogen fertilization
stimulates vegetative growth, increases leaf surface area, and contributes to higher yields of
agricultural crops. However, excessive application of nitrogen fertilizers may lead to negative
environmental consequences, including nitrate accumulation in plants and groundwater contamination.

Phosphorus fertilizers play an important role in energy metabolism and root system
development. Phosphorus is essential for the formation of nucleic acids and ATP, which are
responsible for energy transfer in plant cells. Adequate phosphorus nutrition improves plant resistance
to drought and promotes better crop establishment under unfavorable environmental conditions [4].

Potassium fertilizers regulate plant water balance and improve resistance to environmental
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stress factors such as drought and temperature fluctuations. Potassium also contributes to the
improvement of crop quality, including grain filling, sugar accumulation, and resistance to diseases
and pests. Therefore, balanced application of nitrogen, phosphorus, and potassium fertilizers is
essential for achieving optimal plant nutrition and sustainable crop production.

Numerous studies indicate that the application of balanced NPK fertilizers significantly
increases crop productivity. Under conditions of the Steppe zone, the use of scientifically justified
fertilizer rates can increase yields by 20-40% compared to unfertilized control variants. In addition,
balanced fertilization contributes to maintaining an optimal nutrient regime in soil and preventing soil
degradation processes associated with nutrient depletion [2].

At the same time, environmental aspects of fertilizer application should also be taken into
account. Improper use of fertilizers, especially excessive nitrogen application, may cause nitrate
leaching into groundwater, soil acidification, and disturbance of ecological balance in agroecosystems.
Therefore, the rates and methods of fertilizer application should be based on agrochemical soil
analysis, crop requirements, and climatic conditions of the region.

In conclusion, mineral fertilizers play a crucial role in maintaining and improving the fertility
of chernozems in the Southern Steppe of Ukraine. Their effective use requires scientifically based
fertilizer rates, systematic soil monitoring, and integration with organic fertilization systems. The
development of optimized fertilization systems under conditions of climate change and limited
moisture availability is an important direction for further scientific research in agronomy and
agrochemistry.
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PROSPECTS FOR MICROBIAL DEGRADATION OF SYNTHETIC POLYMERS

YV cmammi oocniodcyemvcsi kpumuyHa npoorema HAKONUYEeHHs NIAACMUKOBUX NONIMepi8 V
Oiocghepi ma posensoaromvcs OiomexuHonociuni cmpameeii ix nepepooxu. Ilposedeno amaniz
eBoNIYIUHOT  adanmayii MIKpoOp2auizmie 00 CUHMEMUYHUX CcyOCmpamie, Mexanizmie pobomu
GepmenmamusHux cucmem ma poib 2eHHOI iHJCeHepii Y CMEOpeHHI GUCOKOeheKMUBHUX WMAMIG-
decmpyKkmopis.

Kniwwuosi cnoea: 0Oiooecpadayis, aumponozenne HagawmadiceHHs, eH3umu, Ideonella
sakaiensis, IIET-2ioponazu, mixpodbua xongepcis, nonimepu, I1J1A.

This article examines the critical issue of the accumulation of plastic polymers in the biosphere
and explores biotechnological strategies for their degradation. It analyses the evolutionary adaptation
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