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An important area of modern crop production is the preservation and enhancement
of soil fertility through effectively utilizing post-harvest residues of cereal crops [1]. In
particular, in the case of winter wheat, the accumulation of stubble in the soil may
affect its physicochemical properties and the biological activity of microorganisms.
Various microbiological preparations based on bacterial and fungal strains capable of
accelerating organic matter mineralization are being developed and applied to optimize
decomposition [2].

Biodestructors typically contain certain groups of microorganisms (various
Bacillus species, Trichoderma, etc.), enzymes (cellulases, xylanases), and auxiliary
substances that facilitate the rapid breakdown of the lignocellulosic complex. Applying
such preparations directly in the field—spraying or incorporating residues into the
soil—can increase microbial activity and accelerate plant material decomposition. As
a result, the number of pathogenic microorganisms that may negatively affect
subsequent crops is reduced [3].

Sunflower is a crop with a reasonably well-developed root system, and it is
sensitive to soil fertility and the presence of residues from a preceding crop. According
to several researchers who have studied the influence of winter wheat residues on
sunflower productivity, using biodestructors speeds up stubble decomposition and
improves soil fertility [4]. Rapid decomposition of organic matter facilitates better
access to sunflower's nutrients, ultimately influencing its yield formation.

Modern markets offer a wide range of commercial biopreparations (so-called
“biodestructors™) that differ in composition and mechanisms of action. Some research
indicates that combining bacterial cultures with enzyme additives or fungal
components (for example, with a complex of Trichoderma spp.) can enhance residue
decomposition compared to single-culture preparations [5]. Significant product
differences are usually explicitly revealed under field conditions with various soil and
climatic characteristics, underscoring the need for regional studies.
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Thus, the literature suggests that applying destructors of biological origin
(bacterial or fungal) promotes increased mineralization of residues, particularly those
of winter wheat, reduces the risk of pathogen development, and positively affects

sunflower productivity.
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Figure 1. Rate of decomposition of winter wheat crop residues depending on the application of
biodestructors in sunflower crops at the onset of head formation, %

The lowest values were observed in the control variant (without destructor)
(53.2% on average over three years). In contrast, the application of biopreparations
resulted in a noticeably higher stubble decomposition rate, ranging from 58.6%
(Ekostern Lite) to 66.8% (Ekostern Bacterial) (Fig. 1). Ekostern Classic, with a rate of
64.5%, also markedly exceeded the control. The comparisons, showing substantial
differences of 4.8-6.1% (depending on the year), indicate statistically significant
differences between the biodestructors and the control while confirming the superior
ability of Ekostern Bacterial to accelerate the breakdown of plant residues.

Using destructors helps increase the intensity of plant residue decomposition
compared to the control (Fig. 2).

We constructed a correlation-regression model (Fig. 3) to examine the
relationship between the decomposition intensity of winter wheat residues, influenced
by the application of decomposers in a sunflower crop at the beginning of head
formation, and yield. The coefficient of determination in our study was analyzed using
the Chaddock scale, indicating a very close relationship.
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Figure 2. Decomposition intensity of plant residues compared to the control
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Figure 3. Correlation-regression model between the decomposition intensity of winter wheat
plant residues, depending on using decomposers in a sunflower crop at the beginning of head
formation, and yield

Thus, the application of biopreparations (Ekostern Lite, Ekostern Classic,
Ekostern Bacterial) compared to the control variant without the destructor shows
significantly higher decomposition rates of plant residues. Of the three preparations
studied, Ekostern Bacterial gave the best results (66.8% versus 53.2% in control), with
the difference according to LSDos (4.8—6.1%, depending on the year) confirming the
statistical reliability of the data.

The correlation-regression model we constructed confirmed a strong relationship
between the decomposition intensity of winter wheat stubble after the application of
decomposers in sunflower crops and the increase in grain yield (according to the
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Chaddock scale, the coefficient of determination indicates a very high degree of
correlation). This makes it possible to recommend using decomposers to activate the
decomposition of plant residues, improve the soil nutrient status, and increase the yield
of crops.
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JEHJIPAPIM SIBOPIBCHKOI'O HIII SIK OCEPE/JOK
BIOPI3BHOMAHITTSA TA EKOJIOTO-MIPOCBITHULIBKOI
JIAJBHOCTI

HenucoBa I'aniuna BitanaiiBna

KaHJIUJAT C.-T. HAyK

BCII «JIpBiBCchKH (haxoBuit Koiemk JIbBIBCHKOTO
HaIlIOHAJIBHOTO YHIBEPCUTETY IIPHPOTOKOPHUCTYBAHHSD)

JlocnipkeHo BHJIOBUM CKJIAJ Ta CaHITapHUM CTaH HacaJKeHb JEHIpapiio,
0COONIMBY yBary MHpUIUIEHO PIAKICHUM BHUJAM Ta PoOJii JIEHIpapiio y (GopMyBaHHI
€KOCHUCTEMHO1 PIBHOBAarM Ta €KOJIOTO-MIPOCBITHUILKOI isibHOCTI. [ligkpecneno
3HAYEHHS JEHAPAPIIo K eIEMEHTY KyJIbTypHOI Ta MPUPOIHOI CHIAAIINHH, EKOJIOTIUHY,
€CTETUYHY Ta HAyKOBY I[IHHICTh HAaca/PKE€Hb, a TAKOK BU3HAYEHO OCHOBHI HAIPSIMKH
iX IOIaNbIIOTO PO3BUTKY.

BaxxnuBumu eneMeHTaMH 3€JIeHUX 30H MICBKUX TEpUTOpIH € neHapapii, o
CHPUSIOTH 30€PEKEHHIO OlOpI3HOMAHITTS, MOKPAIICHHIO €KOJIOT1YHO1 CUTyallli Ta
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