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AbstractAbstractAbstractAbstract    
    
The aim of the work was to improve soil fertility and increase the yield of winter wheat using the stubble 

biodestructor by activating the microbiological activity of the soil. The experimental studies were on the 
research field of Mykolayiv National Agrarian University (Ukraine). After harvesting the precursor cultures of 
spring barley and peas the post-harvest residues of these crops were treated with a stubble biodestructor. After 
treatment of crop residues of spring barley and pea by the stubble biodestructor in the soil layer of 0 up to 20 
cm the quantity of cellulose-destructive microorganisms increased by 27.9·105 up to 36.0·105 cfu/g of soil 
depending on the predecessor culture and the degree of degradation of these residues increased by 31.4 up to 
45.1%. The number of nitrogen fixators in the 0-10 cm soil layer grew under the action of treatment of crop 
residues of spring barley and peas by stubble biodestructor on 13.4 up to 14.1 ·106 cfu/g of soilor 30.3 up to 
35.0%. At the same time, a somewhat large number of bacteria in the soil was determined by the processing of 
post-harvest residues of peas, which was due to the biological characteristics of this legume culture. The average 
for years of researches at cultivating of winter wheat after spring barley using the stubble biodestructor the grain 
yield increased by 0.45 t ha–1, or 20.9%, and after pea it increased by 0.67 t ha–1 or 18.8% compared to the 
treatment variant of stubble just with water. 

    
Keywords:Keywords:Keywords:Keywords: after-harvest residues of pea and spring barley; cellulose-destructive microorganisms; stubble 

biodestructor; the destruction rate; the grain yield of winter wheat 
 
 
IntroductionIntroductionIntroductionIntroduction    
 
The problem of preserving and improving soil fertility without disturbing the natural equability of 

processes in agroecosystems is extremely relevant for agricultural production in Ukraine (Nilova et al., 2017). 
One of the most important resources in increasing crop yields and improving soil fertility are organic 

fertilizers, which have traditionally satisfied 30 to 50% of plant nutritional needs. Organic substances 
containing macro-and microelements enrich the soil with humus, microflora and improve its physical and 
chemical properties. One of the main types of organic fertilizers at the present stage of management is the straw 
of cereal crops, which enriches the soil with organic matter, enhances the life of the microflora and the intensity 
of its respiration, improves the nutrient regime of the soil (Sendetsky, 2018).  

Over the past 20-25 years due to the catastrophic reduction of livestock, the application of organic 
fertilizers in Ukraine decreased from 9.6 t ha–1 in 1990 up to 1.0 t ha–1 in 2016-2017 (Balayev and Pikovskaya, 
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2016). According to the state service of statistics of Ukraine in 1990 it was made of 8.6 tons of organic fertilizers 
per 1 hectare, and in 2018 it was made only 0.5 t ha–1, the amount of mineral fertilizers in the amount of NPK 
accordingly decreased from 141 kg ha–1 up to 112 kg ha–1, including such little difference between the latest 
figures (25.9%) was covered mainly by the application of nitrogen fertilizers. Thus, from 141 kg ha–1 of mineral 
fertilizers, which were introduced in 1990, the amount of nitrogen was 59 kg ha–1, the amount of phosphorus 
was 43 kg ha–1 and the amount of potassium was 39 kg ha–1, then in 2018 NPK accounted for 79; 16 and 17 kg 
ha–1, respectively (in total 112 kg ha–1). In such a situation, there was some deficit in the amount of applied 
fertilizer to the nutrient removal with crop harvest, moreover, and thus it was broken the optimal ratio of 
N:P:K. The special concern causes a significant decrease in the use of organic fertilizers, the amount added to 
the level of 1990 and it is amounted in 2018 near 6%. 

A substantial portion of nutrients is alienated with the harvest (his trade part) and without their 
compensation, increases the deficiency of macro – and micronutrients. Analysing modern approaches to 
management, from the point of view of changes in soil fertility, the authors note that in fact there is an active 
depletion of soil cover, the processes of degradation are enhanced, the proportion of soils with high and very 
high humus content decreases while their growth is low and medium (Veremeenko and Semenko, 2019). 

In addition, about 70% of the total volume of mineral fertilizers, as we have already noted, is nitrogen. 
This is a regularity, as for most types of soil differences, including in the zone of the southern Steppe of Ukraine, 
the first minimum is nitrogen nutrition of plants. However, as determined by our long-term studies, it is most 
appropriate to meet part of their nitrogen needs by including legumes into the selection in the crop rotation 
which are able to accumulate biological nitrogen, as it does not pollute the soil, it is not lost, and 100% of it is 
used by plants.  

Besides, legumes are capable of dissolving of hard fixed phosphates and transform them into available 
forms (Gamajunova, 2017). At the same time, it is also known that legumes accelerate the decomposition of 
straw and stubble residues, if after their incorporation into the soil and next harvesting of the cereal crops it 
will be sown a grass mix with a legume component. 

Therefore, annually reducing of the volume of organic fertilizers in Ukraine is deteriorating soil fertility, 
it becomes its degradation due to the lack of traditional resources of organic raw materials (half-degraded 
manure) to ensure deficit-free balance of humus. This necessitates the attraction of additional reserves of local 
organic raw materials. One of the significant levers in increasing soil fertility is the use of straw and other plant 
residues as organic fertilizer (Gamajunova, 2017; Hossain et al., 2017). Namely, organic matter plays a decisive 
role in the reproduction of soil fertility. It is the basis and coordinator of soil formation processes and an 
important source of nutrients for plants. An important reserve of organic matter in the soil (in the absence of 
manure and other known types of organic fertilizers) is agricultural by-products (straw, tops, stems, root 
residues, and the like) (Nilova, 2017). 

The return of plant substances to the soil should be given utmost importance, as they are the main source 
of organic carbon for soil biota and subsequent crop rotation. In this process, one of the strategic directions of 
the development of modern agriculture is the use of biological drugs, which allows to restore natural resources. 
An important part of such means belongs to products of microbial decomposers. In the case of their application, 
the natural process of decomposition of fiber by living organisms is accompanied by an increase in the number 
of useful soil microorganisms, activation of their vital activity and suppression of pathogenic microflora. Along 
with the improvement of soil fertility it occurs its recovery (Sendetsky, 2018). 

In recent years in Ukraine, considering the experience of foreign firms, the decomposition of straw and 
plant residues accelerate through technologies, which (depending on soil and climatic conditions farming 
systems, crop rotations, tillage) provides the general requirement such as the colonization of the residues of 
selection, most useful and viable and resistant to adverse conditions, particularly to high temperatures and UV 
radiation, with microorganisms, fungi and bacteria. For such purposes, plant residues are treated with 
biologically active substances such as destructors (Sendetsky, 2019). Due to destructors, the rate of soil 
degradation slows down, the mass of soil microflora increases up to 3-5 t ha–1 and thus the biological activity of 
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the soil is maintained, it heals. Unlike traditional technology (burning or plowing of plant residues) the 
biodestructor accelerates the decomposition of plant residues without destroying valuable organic matter; it 
improves soil fertility, it increases crop productivity by 10 up to 30%; it prevents the development of pathogens 
and pests (Gamajunova et al., 2011).  

Today, the biological condition of many soils in the country should be recognized as subject to 
degradation. It is proved by studies that microorganisms play an exceptional role in soil processes, as under the 
influence of biological factors, the basic properties of soils are created which distinguish them from rock. In 
each separate layer of the arable horizon microorganisms are placed unevenly. In addition, there is a general 
tendency to a gradual decrease in the number of microorganisms in the deeper layers of the soil (Lupwayi et al., 
2012; Molina-Montenegro et al., 2016; Hydbom et al., 2017). 

Without a systematic income of organic matter and imbalanced use of fertilizers, ignoring of reasonable 
selection of crops in crop rotations, significant reduction the cultivation of leguminous crops, straw burning, 
etching the soils it is activated dehumification processes. It is significantly depleted composition of the soil 
biocenosi, it is observed minimizing and even loss of individual species of beneficial organisms. Part of 
agricultural lands turned into the weeds of pathogens. The amplitude of such phenomena causes serious 
concern and the need for urgent adoption both at the state level and directly in the farms, measures to optimize 
the state of agrocenosis in general and soil-forming processes in particular (Volkogon, 2011). 

An important indicator of the biological activity of the soil is the intensity of decomposition of organic 
substances contained in the soil and enter it with organic fertilizers. The application of post-harvest residues 
stimulates the growth and development of soil microbiota, cellulose-destroying, nitrogen-fixing and other 
microorganisms which improve soil fertility, and, as a result, it increases the yield levels of the following crops 
in the crop rotation. One of such crops is winter wheat, the yield of which depends primarily on the predecessor 
in crop rotation, variety, fertilizer system, water and temperature during the growing season (Panfilova et al., 
2020).  

Today, to increase grain yield, a large number of drugs are used, including growth-regulatory and 
biological drugs (Panfilova and Mohylnytska, 2019; Panfilova et al., 2020). That is why, one of the objectives 
of our research was to increase the productivity of winter wheat through the use of treatment of post-harvest 
residues of precursor crops (spring barley and peas) by the stubble biodestructor, which reduces the material 
and energy costs of growing crops. 

 
 
Materials and MethodsMaterials and MethodsMaterials and MethodsMaterials and Methods    
 
Location of experience and biological material 
Experimental researches were carried out during 2011-2016 on the experimental field of the Mykolayiv 

National Agrarian University, Ukraine. The object of research was ‘Kolchuga’ winter wheat variety. The 
technology of its cultivation, except for the studied factors, was generally accepted to the existing zonal 
recommendations for the southern steppe of Ukraine. 

 
Experimental procedures  
The scheme of experience included the following variants: Factor A as culture predecessor: 1. Spring 

barley; 2. Pea; Factor B as the treatment of crop residues: 1. Control as water treatment; 2. Treatment by the 
stubble biodestructor. 

After harvesting of the predecessors of spring barley and peas post-harvest residues of these crops were 
treated with the stubble biodestructor (private enterprise "BTU-center", Ukraine) at a dose of 2 liters of a 
biological product with the addition of 3.0 kg of ammonium nitrate the working solution was 300 liters per 1 
ha, and then it was conducted disking of residues with heavy disc harrow BDT-7 at a depth of 10-12 cm. Winter 
wheat was sown according to the experiment scheme in the first decade of October. 
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The preparation of the stubble biodestructor consists of bacteria-antagonists of pathogenic fungi to 
plants and bacteria, soil bacteria phosphate-mobilizers, natural endophytic and soil bacteria nitrogen-fixing 
bacteria, lactic acid bacteria, producers of pulp, biofungicides, phytohormones, vitamins, amino acids, macro 
and microelements. 

To determine the total bacterization, the number of cellulose-destructing microorganisms it was twice 
selected soils amplest before treatment of crop residues with the biodestructor and three months after, when it 
happened their partial mineralization. Research and accounting were carried out according to generally 
accepted methods and the state standard. In the soil samples were determined: the total number of 
microorganisms-sowing on peptone-glucose agar from the soil extract and cultivation at T 30 °C for 4 days; 
nitrogen fixers- sowing on nitrogen-free medium and cultivation at T 30 °C for 4 days; cellulose-destroying 
microorganisms - on Hutchinson and Clayton medium with ashless paper filter for 10 days; fungi sowing on 
wort-agar medium and cultivation at T 30 °C for 7 days. 

 In the process of research, it was used the method of state variety testing of agricultural crops (Volkodav, 
2001). The yield of winter wheat grain was determined by the method of continuous harvesting from the entire 
accounting area (combine-harvester Sampo-130). 

Statistical analysis of experimental data was performed using the computer program Agrostat. 
 
 
Results Results Results Results and Discussionand Discussionand Discussionand Discussion    
 
Bacteria are the most common and important components of the Earth’s biota. They catalyse the 

processes of unique and irreplaceable transformations in the biochemical cycles of the biosphere, they create 
important components of the atmosphere, and represent a large part of the genetic diversity of life. They 
produce important compounds which are a source of nutrients and they are used by all components of the food 
chain (Salmonová and Bunešová, 2017). Assessment of the soil ecosystem state in terms of the use of biological 
preparations requires clarification of the microbial cenosis state as one of the sensitive diagnostic criteria of soil 
fertility.  

The number of soil microflora is subject to significant fluctuations depending on the type of soil, 
moisture supply of the growing season, the method of basic tillage, crop selection and the order of their 
alternation in crop rotation. The results of research have shown that any crop created a characteristic microbial 
group in the soil (Wang et al., 2017; Kõlli, 2018). In our studies, a comparative analysis of the quantitative 
characteristics of the microbial grouping of soil samples before treatment of post-harvest residues with stubble 
biodestructor showed that the number of bacteria and microscopic fungi in the soil samples varied depending 
on the precursor culture (Table 1). 

 
Table 1Table 1Table 1Table 1.... Microbiological activity of the soil before treatment of post-harvest residues with stubble 
biodestructor, PCs./1 g of soil (average for 2011-2015) 

Indicators 

Predecessor culture 

Spring barley Peas 

Soil layer (cm) 

0-10 10-20 0-10 10-20 

General soil bacterization 3.5·107 2.6·107 5.3·107 4.8·107 

Myxomycetes 
total quantity 3.3·105 2.7·105 1.7·105 1.4·105 

of pathogens 2.1·105 1.7·105 1.0·105 0.7·105 

Nitrogen fixers 8.9·106 8.3·106 14.2·106 13.8·106 

 
The results of microbiological analysis of the soil before processing post - harvest residues with stubble 

biodestructor indicated that the total number of bacteria in the studied soil layers was determined to be slightly 



Panfilova A (2021). Not Sci Biol 13(4):11035 

 

5 

 

 

 

 

 

 

lower after growing spring barley and in the 0-10 cm soil layer it was 3.5·107 PCs./1 g of soil, and in a layer of 
10-20 cm it was 2.6·107 PCs./1 g of soil. 

After harvesting peas in a soil layer of 0-10 cm, there were 5.3·107 PCs./1 g of soil bacteria, and in a layer 
of 10-20 cm there were 4.8·107 PCs./1 g of soil, which respectively by 1.8 ·107 and 2.2 ·107 PCs./1 g of soil, was 
more compared to samples after growing spring barley. 

The total number of myxomycetes, on the contrary, was more determined in the soil after growing spring 
barley – 2.7 ·105-3.3 ·105 PCs./1 g of soil, depending on the layer under study. At the same time, pathogens 
accounted for 62.9-63.3%. 

Treatment of post-harvest residues with a biodestructor, on average for precursor crops, led to an 
increase in the total number of bacteria in the soil on the 7.3·107-7.5·107 PCs./1 g of soil or 63.0-66.4%, 
depending on the studied layer (Table 2). 

 
Table 2Table 2Table 2Table 2. Influence of stubble biodestructor on soil microbiological activity,  PCs./1 g of soil (three months 
after processing, average for 2011-2015) 

Indicators 
Soil layer 

(cm) 

Predecessor culture 

Spring barley Peas 

Treatment of crop residues 

By water 
By the stubble 
biodestructor 

By water 
By the stubble 
biodestructor 

General soil bacterization 
0-10 9.1·107 10.7·107 11.2·107 13.0·107 

10-20 8.0·107 9.9·107 10.4·107 12.0·107 

Myxomycetes 

total 
quantity 

0-10 4.6·105 5.4·105 3.0·105 3.5·105 

10-20 4.0·105 4.8·105 2.5·105 2.9·105 

of pathogens 
0-10 3.2·105 2.8·105 1.8·105 1.5·105 

10-20 2.6·105 2.3·105 1.4·105 1.0·105 

Nitrogen fixers 
0-10 24.9·106 38.3·106 32.5·106 46.6·106 

10-20 21.8·106 35.8·106 30.7·106 44.9·106 

 
At the same time, it should be noted that in areas without the use of biopreparations, and when treating 

crop residues with water, the total amount of bacterial microflora also increased slightly compared to the initial 
amount, but this occurred to a lesser extent – 9.2·107-10.2·107 PCs./1 g of soil, i.e. on 5.5·107-5.8·107 PCs./1 g 
of soil or by 56.9-59.8% depending on the soil layer. 

The number of micromycetes under the action of stubble biodestructor also increased slightly compared 
to their determination before processing post–harvest residues – on average, over the years of research and for 
predecessor crops by 44.4% in the soil layer 0-10 cm, and by 46.2% in the soil layer 10-20 cm. At the same time, 
when treating the remains only with water (under natural decomposition conditions), the number of 
microscopic fungi in the soil layer 0-10 cm increased by 34.2%, and 10-20 cm it increased by 36.4%. Studies 
also determined that the use of stubble biodestructor led to a certain decrease in the proportion of pathogenic 
fungi in the soil, regardless of the precursor culture. 

It should be noted that the studied factors also influenced on the quantitative characteristics of 
pathogenic microscopic fungi. So, on average, over the years of research, regardless of the treatment of post-
harvest residues, slightly more pathogenic fungi were identified after embedding the remains of spring barley 
into the soil – 2.8 ·105-3.2·105 and 2.3 ·105-2.6 ·105 PCs./1 g of soil depending on the soil layer. At the same 
time, the use of a biodestructor reduced this indicator by 11.5-12.5% compared to the variant of treating post-
crop residues with water. An increase in the number of myxomycetes in the soil may be evidence of an increase 
in its overall toxicity, which in turn may be a consequence of a violation of the alternation of agricultural crops 
in crop rotation, the introduction of an unjustified amount of mineral fertilizers, etc. 

The cultivation of legumes, in particular peas, contributed to a decrease in the amount of pathogenic 
fungal microflora compared to the variants for growing spring barley, which can be explained by the biological 
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features of peas, based on the ability of plants to symbiotic activity with soil microorganisms, natural fixation 
of molecular nitrogen, and as a result, the natural enrichment of the soil for plant nutrition elements and 
generally improving its fertility. 

The issue of optimal supply of nitrogen to agrocenoses is closely related to the microbiological fixation 
of this element from the air. Intensification of the nitrogen fixation process in agrocenoses becomes possible if 
legumes are grown and nitrogen-fixing microorganisms are used, the functioning of which is an important 
factor in increasing soil fertility. In addition, nitrogen fixation is the only way to provide plants with biological 
nitrogen that does not disrupt the ecological balance in the environment. 

In our studies, the use of post-harvest treatment of spring barley and pea residues with stubble 
biodestructor contributed to an increase in the amount of nitrogen fixers in the soil. So, in a 0-10 cm layer of 
soil, there were variants without the use of a biological product of nitrogen fixers 24.9 ·106-32.5·106 PCs./1 g 
of soil, and in a layer of 10-20 cm there were 21.8 ·106-30.7 ·106 PCs./1 g of soil, which was respectively on the 
13.4 ·106-14.1·106 and 14.0·106-14.2·106  PCs./1 g of soil or 30.3-35.0 and 31.6-39.1% less compared to the 
variants for using stubble biodestructor. 

It should be noted that the use of peas as a precursor crop provides a slightly larger amount of nitrogen 
fixers compared to spring barley – in the soil layer 0-10 cm per day 7.6-8.3 ·106 PCs./1 g of soil or 17.8-23.4%, 
and in a layer of 10-20 cm – on 8.9 it is 9.1·106 PCs./1 g of soil or 20.3-29.0%, depending on the variant of 
processing post-harvest residues. 

Dispersion analysis of experimental data on the amount of nitrogen fixers in the soil layer 0-20  cm  
revealed a significant influence of Factor B such as treatment of post-crop residues with a stubble biodestructor 
(72.43%), and the action of the precursor culture was less effective (27.32%), due to the interaction of these 
factors (0.02%). 

The cellulolytic activity of microbial cenosis and the intensity of respiration are one of the main 
integrating indicators characterizing the activity and the number of vital activities of soil biota (Korsun et al., 
2018; Markovskaya, 2018). Cellulose is the most abundant organic polysaccharide on the Earth's surface, and 
cellulolytic microorganisms in turn play a key role in maintaining of the global carbon cycle. The study 
determined that most cellulolytic bacteria belong to the Actinobacteria (aerobic bacteria) and Firmicutes 
(anaerobic bacteria), whereas all the kingdom of filamentous fungi include Ascomycetes, Basidiomycetes, 
Deuteromycetes (aerobic fungi) and Chytridiomycetes (anaerobic fungi) and most of the groups and types 
cellulolytic fungi. Our research through a comparative analysis of the quantitative characteristics of microbial 
groups of soil samples before processing of crop residues with the stubble biodestructor determined that the 
number cellulolytic bacteria in soil samples depended on culture-predecessor (Table 3).  

 
Table 3.Table 3.Table 3.Table 3. Effect of the stubble biodestructor on the number of cellulose-destroying microorganisms in the 
soil layer 0-20 cm, PCs./1 g of soil (average for 2011-2015 yrs) 

Culture predecessor 

Before treatment 
of crop residues 
(after harvesting 

predecessor) 

After processing of post-harvest residues  
with the stubble biodestructor 

Treatment  
with water 

Treatment with the 
biopreparation 

Spring barley 10.9·105 20.5·105 38.8·105 

Peas 14.5·105 29.8·105 50.5·105 

LSD0.5 0.896-4.245 factor A: 0.745-1.952; factor B: 0.439-1.785 

 
The results of microbiological analysis of the soil sampled before processing of crop residues with the 

stubble biodestructor, showed that cellulolytic bacteria in the investigated soil layer was defined a little less after 
harvesting spring barley and at the average for the study years was 10.9·105  PCs./1 g of soil. 

After harvesting the peas in the soil there were 14.5·105 PCs./1 g of soil bacteria, respectively to 3.6 ·105 
PCs./1 g of soil or by 24.8% in comparison with spring barley. 
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Treatment of crop residues with the biodestructor, the average for years of research led to the increase 
in the number of cellulolytic microorganisms in the soil by 27.9·105up to 36.0·105 PCs./1 g of soil depending 
on the predecessor culture. It should be noted that on the plots without the use of a biological product, that is, 
processing of post-harvest residue with water, the total amount of bacterial flora was also somewhat increased 
compared to the initial number of them, but it happened to a lesser extent, by 9.6·105up to 15.3·105 PCs./1 g 
of soil or 46.8 up to 51.3% depending on the culture of its predecessor. 

An important indicator of the soil biological activity is the intensity of decomposition of organic 
substances contained in the soil and replenish it by applying organic fertilizers, plant and animal residues and 
other substances. The main source of energy for soil biota is fibre. Therefore, it is necessary to maintain the 
activity of useful soil microflora by treating it and plant residues with biological preparations, an example of 
which is the stubble biodestructor. 

The decomposition of cellulose is significantly influenced by hydrothermal conditions, soil structure, 
chemical composition of organic substances and other factors. The post-harvest period in the southern Steppe 
of Ukraine is characterized by high air temperatures. Thus, the average daily temperature in July and August in 
the years of our research was at the level of +22.7...+26.6 °C and +22.5...+24.3 °C, respectively, in September 
+14.8...+19.2 °C and only in October there is a significant decrease to +9.0...+14.2 °C. However, rainfall was 
usually negligible during this period. This course of weather conditions and the soil condition are not always 
favourable for the effective activity of microbial preparation such as the stubble biodestructor. However, its use 
significantly accelerated the destruction of crop residues in comparison with the variants for processing plant 
residues only with water (Figure 1).  

 

 
Figure 1.Figure 1.Figure 1.Figure 1. Degree of destruction of crop residues 90 days after treatment with the stubble biodestructor, % 
(average for 2011-2015 yrs) 
LSD0.5: Factor A (culture predecessor): 1.739–3.015. Factor B (the treatment of crop residues): 0.661–1.393 

 
The most intense decomposition of plant residues in 90 days after treatment with biopreparation as 

82.6% was determined in soil after harvesting of pea as a cultural predecessor, which was by 54.6% more 
compared to the control for processing of the residues with water. Very effective action of the stubble 
biodestructor was evident on the spring barley, where it was decomposed 65.3% of post-harvest residues, 
whereas the treatment with only water provided the degree of decomposition of plant residues at the level of 
33.9%.  

The rate of destruction of post-harvest residues significantly depends on the earned crop residues. Thus, 
on average, over the years of research and treatment variants, after 90 days in soil samples taken after growing 
peas, the organic matter content was 60.1%, which was by 17.5 relative percent more compared to the sealing 
of residues of spring barley. 
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At the present stage of agricultural development, the direction of research on soil microbiological 
processes, where soil microorganisms are an important component of the biological cycle of substances, is 
becoming relevant. The study of soil biological activity allows scientists to better understand and identify 
patterns in the processes of organic matter transformation, taking into account the anthropogenic impact on 
the soil and its properties. Increasing soil fertility in the field of grain production depends not only on the 
introduction of organo-mineral components and the quality of cultivation, but also on compliance with the 
rules for selecting precursors and processing their post-crop residues with biodestructors (Gamajunova et al., 
2021). As someone knows, the plant is in a harmonious relationship with the active complex of soil 
microorganisms, which are a trophic intermediary between the root system and the soil. Due to this, the plant 
is able to more fully realize the genetic potential of yield. In our studies, the improvement of the microbiological 
state of the soil after processing the post-harvest remains of precursor crops in the crop rotation contributed to 
an increase in the yield of winter wheat grain. Our studies found that in some years of cultivation, and on 
average for five years, the yield of winter wheat grain was formed higher by placing it on peas (Figure 2). After 
spring barley, it was 1.19 up to 1.41 t ha–1or 39.6 up to 41.2% lower depending on the application of the stubble 
biodestructor. 

 

 
Figure 2Figure 2Figure 2Figure 2. Grain yield of winter wheat depending on the treatment of predecessor crop residues with the 
stubble biodestructor, t ha–1 (average for 2012-2016 yrs) 
LSD0.5: : : : Factor A (culture predecessor): 0.08–0.016. Factor B (the treatment of crop residues): 0.07–0.14    

 
The yield of winter wheat grain naturally grew on the background of processing of post-harvest residues 

of its predecessors with biopreparation. Thus, on average during the years of the study, for the cultivation of 
winter wheat after spring barley and the application of the stubble biodestructor the grain yield increased by 
0.45 t ha–1, or 20.9%, and after pea it increased by 0.67 t ha–1 and 18.8% compared with stubble treatment with 
only water. 

 
    
ConclusionsConclusionsConclusionsConclusions    
 
After treatment of crop residues of spring barley and peas by the stubble biodestructor with the addition 

of ammonium nitrate in the amount of 3.0 kg ha–1, the microbiological activity of the soil is activated, the degree 
of destruction of post-harvest residues increases and the level of yield of winter wheat grain increases. Thus, 
treatment of post-harvest residues with a biodestructor, on average for precursor crops, led to an increase in the 
total number of bacteria in the soil on the 7.3·107-7.5·107 PCs./1 g of soil or 63.0-66.4%, depending on the 
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studied layer. On average, on the years of researches in the soil layer of 0 up to 20 cm the quantity of cellulose-
destructing microorganisms increased by 27.9·105 up to 36.0·105 PCs./1 g of soil depending on the predecessor 
culture and the degree of degradation of these residues increased by 31.4 up to 45.1%. At the same time, a 
somewhat large number of bacteria in the soil was determined by the processing of post-harvest residues of peas, 
which was due to the biological characteristics of this legume culture. 
At cultivating of winter wheat after spring barley using the stubble biodestructor the grain yield increased by 
0.45 t ha–1, or 20.9%, and after pea it increased by 0.67 t ha–1 or 18.8% compared to the treatment variant of 
stubble just with water. 
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