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ABSTRACT

The article presents the results of studies to assess the influence of mineral fertilizers, biomodified
mineral fertilizers and the biological preparation BisolbiFit. on the yield of oats under conditions of leached
chernozem of the Middle Volga region. It was found that biomodification of Azofoska with the preparation
BisolbiFit made it possible to increase nitrogen utilization rates by 4-8%, phosphorus by 7-16%, potassium by
5-15%, the yield of oats increased by 0.13-0.15 t / ha (in control 2, 15 t / ha).
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INTRODUCTION

A sharp reduction in the use of organic and mineral fertilizers in agricultural technologies necessitates
the search for additional sources of nutrients for plants of field crops [1, 2, 3]. There is another side of the
intensification of farming - the use of high doses of mineral fertilizers is fraught with negative environmental
consequences for the environment and product quality. Therefore, it is important to conduct research aimed
at reducing, first of all, the doses of mineral fertilizers with a simultaneous increase in the coefficients of the
use of these nutrients. According to a number of scientists, this can be achieved as a result of the use of
biological preparations produced on the basis of effective strains of microorganisms [4, 5].

At present, accents are being shifted in the issues of applying biopreparations. If earlier bacterial
preparations were applied mainly independently, for pre-sowing treatment of seeds or the processing of
vegetating plants [6, 7], now it is proposed to use them directly, applying on mineral fertilizers simultaneously
with the sowing of crops (biomodified fertilizer). According to the authors [8, 9], the latter allows one not only
to reduce the doses of fertilizers, but also to increase the utilization of nutrients from them.

Objective of the study: to study the comparative effectiveness of mineral and biomodified mineral
fertilizers, as well as the biopreparation BisolbiFit when growing oats on leached chernozem of the Middle
Volga region.

MATERIALS AND RESEARCH METHODS

The studies were carried out on a stationary plot of the experimental field of the Ulyanovsk Research
Institute of Agriculture in 2016—2018 in the grain-fallow crop rotation of the following succession: bare fallow
land - winter wheat - spring wheat - barley - oats. The soil of the experimental field is leached chernozem,
heavy clayloam with the humus content of 6.43—6.62%, available phosphorus and potassium compounds
(according to Chirikov) 214-228 and 101-117 mg / kg of the soil, pH 6.3-6.8 units. The objects of research
were:

e the mineral fertilizer of Azofoska with the content of nitrogen, phosphorus and potassium of 15%
(NPK);

e the microbiological preparation BisolbiFit, which is based on the strain of rhizosphere bacteria
Bacillius Subtilis 4-13. Bacteria have the ability to synthesize substances that inhibit the
development of phytopathogenic fungi and bacteria, as well as substances that stimulate the
growth of plants;

e bio-modified fertilizer (NPKm % NPKm). For the preparation of biomodified fertilizers, the dry
form of BisolbiFit was used at a rate of 4 kg per 1 ton of fertilizers. The biopreparation was
applied to the mineral fertilizer on the day it was applied to the soil.

The design of the experiment consisted of 5 variants:

Control one without fertilizers

BisolbiFit — pre-sowing seed treatment with a dose of 400-600 g / t

NPK — Azafoska at a dose of 15 kg Al / ha

NPK-treatment of Azofoska granules at a dose of 15 kg Al / ha with a biological preparation
% NPKm - processing Azofoska granules at a dose of 7.5 kg Al / ha with the biopreparation.
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The registration area of the plots is 100 m? (4 * 25), replication- three times, the layout of plots is
randomized, the organization of field experiments, the selection of soil and plant samples, and observations
and laboratory analyzes were carried out according to the appropriate state standards.

RESULTS AND THEIR DISCUSSION
While using fertilizers, it is very important to increase the efficiency of the use of plant nutrients,
which depends on a great number of factors. First of all, it is determined by the properties of the fertilizers

themselves and the soil into which they are applied, and their possible transformation in it. For example,
nitrogen fertilizers are completely soluble and well absorbed by plants. In this regard, the coefficient of
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nitrogen utilization from nitrogen fertilizers is not less than 50%. Phosphorus, when applied to the soil even in
its soluble compounds (superphosphate) on any soils, quickly turns into inaccessible forms due to chemical
absorption and its intake from phosphate fertilizers does not exceed 30%. Potassium from potash fertilizer is
more available to plants. It should be noted that the root system of the crops themselves has a different
absorption capacity. At the same time, their availability to plants, and, consequently, the coefficients of their
use of nutrients from the soil and fertilizers decrease with any deterioration in the physiological state of their
development. In some cases, plants may have a deficiency of nutrients even when they are sufficiently present
in the soil due to physiological inaccessibility of nutrients observed, for example, during drought, waterlogging
and lack of oxygen, high acidity, elevated levels of aluminum and manganese, low content of other biophilic
elements and high weed infestation of crops [10].

When calculating the utilization of nitrogen, phosphorus and potassium from various fertilizers, we
used the method proposed by B.Ya. Yagodin [10], which shows the share of their intake by plants of the total
amount of the nutrient introduced with fertilizer to create a vyield increase. This coefficient is rather
conditional, since it does not take into account the supply of the soil itself with nutrients, but it makes it
possible to evaluate the processes and conditions of plant nutrition. The data to calculate the coefficients of
use of nitrogen, phosphorus and potassium by oat plants from mineral fertilizers are given in table 1.

Table 1 — Coefficients of use of nitrogen, phosphorus and potassium from fertilizers,%. Mean values for 3
years (2016-2018).

. Coefficient of use of fertilizers

Neo Variant

N P K
1 Control - - -
2 BisolbiFit - - -
3 N 15P15 K15 59 32 58
4 N 15P15 Kism 67 39 63
5 % N1sP1sKis m 63 48 73

The data obtained demonstrate that the rate nitrogen utilization from Azofoska reaches 59%. In
variants where biomodified Azofoska was introduced, it was 67 and 63%. Thus, biomodification additionally
increased the utilization of nitrogen by 4-8% relative to the variant which was not treated with the
biopreparation. A similar pattern was observed in the use of phosphorus and potassium from fertilizers, where
the corresponding coefficients increased by 7-16% and 5-15%. Phosphorus from fertilizers was absorbed
significantly less to form the yield of oats than nitrogen and potassium.

It has been found that the active colonization of plant roots by the bacteria Bacillus Subtilis improves
the development of root hairs and their absorptive capacity increases. The latter contributes to a more
efficient use of plant nutrients from the soil and fertilizers, which makes it possible to reduce fertilizer doses by
30-40% and additionally involve biogenic nutrients in agrocenosis [7].

The dose of the complex fertilizer used in the experiments was low and amounted to 15 kg only of the
active substance of each element (nitrogen, phosphorus, potassium). Nevertheless, it had a positive effect on
the formation of crop yields, the increase of which amounted to 0.13 t / ha. Biomodification of it made it
possible to reduce the dose of Azofoska 2 times and get the same increase of 0.13 t / ha (Table 2).

Table 2 —Yield of oats depending on fertilizer application, mean values for 2016-2018

Ne Variant Yielding capacity t/ha Deviation from the norm
t/ha %

1 Control 2,15

2 BisolbiFit 2,20 0,05 2,3

3 N 15P15 K15 2,28 0,13 6,0

4 N 15P15 Kism 2,90 0,15 7,0

5 % N1sP1sKism 2,28 0,13 6,0
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CONCLUSIONS

Biomodification of complex fertilizer of Azofoska with the preparation BisolbiFit increased the
coefficients of nitrogen utilization in growing oats on leached chernozem by 4-8%, phosphorus by 7—
16%, potassium 5-15%.

The increase in the yield of oats from half of the dose of biomodified Azofoska is the same as that
from the full dose of it, and amounted to 0.13 t / ha (6%).
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