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INTRODUCTION

Maintaining soil fertility by using biological air nitro-
gen in organic soybean cultivation is an urgent issue
in modern agricultural production. According to the
Law of Ukraine No. 2496-VIII “On Basic Principles and
Requirements for Organic Production, Accounting and
Sales of Organic Products” (2018), organic biotechnol-
ogy in crop production, environmental protection, and
rural development is a key factor influencing the devel-
opment of agriculture. In the organic farming system,
legumes are one of the tools that can mitigate ecosys-
tem deficiencies and reduce nutrient imbalances, but
in most European farms, there is a decrease in leqgume
acreage without a satisfactory explanation. Organic
and inorganic legume residues have a positive effect
on crop yields, and increase soil fertility and nitrogen
content (Haryati et al., 2021; Hussain et al., 2021).

Petrychenko et al. (2016; 2020) note that a reli-
able element of the technology for growing environ-
mentally friendly soybean products, and for increasing
soil fertility, the main task in modern agricultural pro-
duction is the introduction of environmentally friendly
cultivation technology based on the optimal function-
ing of the symbiotic system, without using mineral fer-
tilisers, especially nitrogen and pesticides. Khomenko
et al. (2019) and Mazur et al. (2017) consider the de-
velopment and implementation of appropriate modern
models of soybean cultivation technologies to be the
main task in implementing the genetic potential of the
varietal composition. Carkner et al. (2017) demonstrate
that most non-genetically modified soybean varieties
are grown and tested under conventional conditions
but rarely on organic farms. The introduction of vari-
eties and hybrids adapted to specific soil and climatic
conditions, as indicated by Kravchuk et al. (2015), and
using microbiological preparations are mandatory for
soybean cultivation. After analysing the studies by Na-
hornyi, (2009); Magrini et al. (2016), it is believed that
in recent years, microbial biological products that are
environmentally friendly and contribute to the preser-
vation of organic matter in the soil, the decomposition
of which by microorganisms results in the development
of more complex organic matter, including humus, have
been increasingly used in agriculture. Inoculation of le-
gumes with Rhizobium strains, as indicated by Albareda
etal.(2009),is a necessary agricultural practice on most
European soils that are free of soybean-specific rhizo-
bia. And in organic soybean production, as Mandal et al.
(2009) and Zimmer et al. (2016) have demonstrated, the
establishment of an effective rhizobial symbiosis is cru-
cial for soybean productionand,in general,forimproving
soil fertility, grain yield, and protein content, and yield.

Nahornyi (2009) considers seed bacterisation to
be the main component of modern soybean cultivation
technologies, an important element of ecologisation
and energy saving. It is essential that the processes of
photosynthesis and biological fixation of air nitrogen
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do not inhibit each other, as this significantly affects the
nutritional conditions of soybean plants. O. Marushchak
proved that the activity of the symbiotic apparatus af-
fects the yield of soybeans and subsequent crops in the
crop rotation, soil fertility and nitrogen contentinitina
straightforward way. It is possible to obtain high yields
of different soybean varieties without inoculation, but
according to Marushchak's (2013) research, this dramat-
ically increases the removal of nitrogen from the soil.
To fully provide soybean plants with available forms of
nutrients, Novytska et al. (2017) suggest using multi-
component chelated foliar fertilisers such as Polyfid,
Vuksal, Plantafol, Crystalon, Reakom and others, which
have a fairly high absorption rate, in addition to seed
inoculation during the growing season.

The purpose of these studies was to explore the
development of high production of soybean varietal
composition due to the elements of organic cultivation
technology. The main objectives were to explore the
impact of nitrogen-fixing and phosphorus-mobilising
preparations and foliar fertilisation on plant growth,
development, biological nitrogen accumulation, and
soybean yield.

MATERIALS AND METHODS

The research was conducted during 2019-2022 on the
experimental field of Polissia National University in
the conditions of Right-Bank Polissia of Ukraine in a
short-rotation 4-crop rotation: perennial legumes on
one mowing (clover); winter wheat - by-products and
root residues and green manure; soybeans - straw, crop
and root residues and soil incorporation; barley with
addition of lequmes.

The type of soil is a light grey forest soil. The area
of the sowing plot is 39.6 m? (3.6x11 m), and the account-
ing plot is 25 m? (2.5x1.0 m), replicated four times. The
research was conducted on soybean varieties Mentor,
Tanais, Niagara, Astor during seed treatment with nitro-
gen-fixing and phosphorus-mobilising preparations and
foliar fertilisation with Nanovit Super multicomponent
fertiliser and magnesium sulfate. Inoculation of seeds in
the first 3 variants was performed with AgriBacter at a
rate of 1.25 l/t, Phosphoenterin - 3 kg/t, and in a combi-
nation of AgriBacter 1.25 I/t + Phosphoenterin 3 kg/t. In
the 5™ variant of the research, in the flowering phase of
soybean plants, foliar fertilisation was performed with
the biological preparation Nanovit Super at a rate of
3 kg/ha + magnesium sulfate 2 kg/ha. In variants 6 and
7, inoculation of soybean seeds and foliar feeding were
combined. In variant 6, soybean seeds were treated only
with AgriBacter inoculant 1.25 I/t and foliar fertilisation
with Nanovit Super 3 kg/ha + Magnesium sulfate 2 kg/ha
was performed. In the 7% variant of the research, seeds
were inoculated with AgriBacter 1.25 |/t + Phosphorus
Ester 3 kg/t and foliar fertilisation with Nanovit Super
3 kg/ha + Magnesium Sulfate 2 kg/ha (Table 1).
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Table 1. Research options

Varietal composition of soybeans
No. Variants ) g 5
s/n Mentor e o S
ke Z <
1 Control - No fertilisers
2 AgriBacter 1.251/t
3 Phosphoenterine Seed inoculation 3 kg/t
4 AgriBacter + Phosphoenterine 1.25 l/t + 3 kg/t
5 Nanovit Super + Magnesium sulfate Foliar fertilisation (3 + 2) kg/ha
6 AgriBacter + Nanowit Super + Magnesium sulfate 1.25 I/t3 kg/ha + 2 kg/ha
AgriBacter + Phosphoenterine + Nanowit Super + Inoculation + foliar fertilisation
7 + Magnesium sulfate 1.25 I/t + 3 kg/t + 3kg/ha +2 kg/ha

Source: developed by authors

Inoculant AgriBacter is a preparation based on
nitrogen-fixing bacteria (Bradyrhizobint japonicum,
strain 532 (), has a liquid form,and has a multifunctional
effect on the growth and development of soybeans. Ni-
trate nitrogen is not deposited in plant tissues, but rather
is used for protein synthesis. Nitrogen-fixing bacteria
enter the root system and secrete mucus, resulting in
the development of long infectious threads that pene-
trate deep into the root parenchyma and begin to mul-
tiply intensively, which contributes to the development
of nodules. The nodules fix airborne nitrogen N, and
convert it into a highly available form for plants - NH,.
Nitrogen fixation lasts until the soybean plants begin
to ripen, which allows absorbing up to 100-200 kg of
nitrogen during the growing season. Phosphoenterin is
an inoculant for improving phosphorus nutrition and
intensive plant growth and development. The bacterial
strain included in the product is capable of decompos-
ing hardly soluble organic phosphates and converting
them into more accessible forms for plants.

Nanovit Super - a highly effective multicompo-
nent fertiliser based on the unique biologically active

complex Nanoactiv, which contains a large amount of
nitrogen, potassium and magnesium, trace elements,
amino acids, phytohormones, polysaccharides, organic
acids, etc. Magnesium sulfate with trace elements
MgS 23-33,ZMgO - 23, 33%, (SO,) soluble in water
(chelates) and trace elements 0.1% boron and 0.2%
zinc.

The number and weight of nodules and the du-
ration of general and active symbiosis were determined
according to the method of G.S. Posypanov (1991). The
biometric evaluation of soybean varieties was per-
formed on 50 plants from each plot in two non-con-
tiguous replications. Plant density was determined by
taking average samples of 100 plants in duplicate from
two non-contiguous plots (Ermantraut et al., 2013).

RESULTS AND DISCUSSION

The results of long-term studies have established that
in equivalent weather conditions of the growing season,
using soybean cultivation technology without using
synthetic fertilisers and pesticides, the field germina-
tion of different varieties was within 70-79% (Table 2).

Table 2. Development of soybean plant density depending on varietal composition
and elements of organic cultivation technology

Varietal composition

Mentor Tanais Niagara Astor

- 1] - © - (o] - 1]
S 55 ® 8 55 %8 55 ® 8 5 ¥
=} - =] - =) - - -
Variant® | 2 2§ £ 2§ £ 2§ £ 28 E
£ Sg = Ex Sg = Ex S5 = £ Sg =
(] w C > (7] w C > (7] - C > (7] w >
(=] cm o= (=)} c o= (=)} c I o= (=)} Cm© o=
© 8 g < © 8 g < ° 85 c © 8 g c
< a o > < a5 E < oo > < a3 >
i £ 9 i £ @ i £ @ i £ @
1 2 3 4 5 6 7 8 9 10 11 12 13
70 300 71 75 324 72 75 388 86 79 369 88
2 75 313 75 80 360 75 85 412 89 84 405 90
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Table 2, Continued

1 2 3 4 5 6 7 8 9 10 11 12 13
3 73 310 72 75 360 80 78 406 87 82 397 91
4 73 350 82 78 385 82 88 468 89 84 439 93
5 72 335 77 76 370 80 74 403 91 84 431 96
6 75 380 84 80 418 87 87 477 92 87 424 95
7 79 410 86 87 454 90 88 490 92 91 439 94

Note:*1 - No fertiliser, 2 - AgriBacter, 3 — Phosphorus,4 - AgriBacter + Phosphorus, 5 - Nanowit Super + Magnesium sulfate,
6 - AgriBacter + Nanowit Super + Magnesium sulfate, 7 - AgriBacter + Phosphorus + Nanowit Super + Magnesium sulfate

Source: developed by authors

When seeds were inoculated with the nitro-
gen-fixing preparation AgriBacter at a rate of 1.25 U/,
field germination of soybean plants increased by 6-13%,
while treatment of soybean seeds with Phosphoenterin
at a rate of 3 kg/ha increased this indicator by only 3-4%.
The combination of AgriBacter and Phosphoenterin
during seed inoculation provided the highest field ger-
mination of soybean seeds in the Niagara variety - 17%
more compared to the control variant; in the Mentor and
Tanais varieties — 4%, Astor variety - 6%. In the 5™ variant
of the research, where in the flowering phase of soybean
plants foliar fertilisation with the biological preparation
Nanovit Super and magnesium sulfate at a rate of
3 kg/ha + 2 kg/ha was performed, no significant increase
in field germination was observed except for Astor vari-
ety by 6%, and even a decrease in this indicator by 1.5%
in Niagara variety. With the simultaneous inoculation of
soybean seeds and foliar fertilisation, field germination
increased by 6-16% in variant 6, and by 12-17% in vari-
ant 7 compared to the variant without fertilisation.

In the control variant, the stem density of soybean
varieties Mentor, Tanais, Niagara and Astor ranged from
300-324-388-369 thousand units/ha. Pre-sowing treat-
ment of seeds with AgriBacter inoculant, due to the as-
similation of air nitrogen, provided an increase in plant
density during the growing season by 13-36-24-36

600
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400
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200
100

0

1 2 3

4

thousand pcs/ha, respectively, with plant survival within
75-84-90%. When treating the seeds with phospho-
rus-mobilising preparation Phosphoenterin, the density
of soybean plants of different varietal composition in-
creased by 10-36-18-28 thousand pcs/ha, respectively.
Simultaneous treatment of seeds with nitrogen-fixing
and phosphorus-mobilising preparations contributed
to an increase in plant density by 50-80 thousand units/ha
compared to the control variant and by 25-56 thousand
units/ha compared to variants 2 and 3, where these
preparations were used separately. Foliar fertilisation
with Nanovit Super and Magnesium Sulfate biological
products provided an increase in stem density by 15-62
thousand units/ha compared to the 1t variant,and their
combination with inoculation of soybean seeds with
AgriBacter, respectively, by 55-94 thousand units/ha.
Foliar feeding of soybeans during the critical period of
growth and development with multicomponent prepa-
rations of organic origin and inoculation of seeds with
nitrogen-fixing and phosphorus-mobilising preparations
contributes to the formation of the largest non-laying
stem of Mentor - 410, Tanais - 454, Niagara - 490 and
Astor - 439 thousand. units/ha, which is 110-130-102-
70 thousand units/ha more than in the variant without
fertilisation and 10-30% more than in the case of these
preparations alone (Fig. 1).

Mentor
Tanais
Niagara

Astor

5 6 7

Figure 1. Development of plant density depending on varietal composition
and elements of organic soybean cultivation technology
Note:*1 - No fertiliser, 2 - AgriBacter, 3 - Phosphorus,4 - AgriBacter + Phosphorus, 5 - Nanowit Super + Magnesium sulfate,
6 - AgriBacter + Nanowit Super + Magnesium sulfate, 7 - AgriBacter + Phosphorus + Nanowit Super + Magnesium sulfate

Source: developed by authors
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In addition, elements of organic soybean cultiva-
tion had a significant impact on plant survival. During
the growing season, soybeans of the Mentor variety in-
creased this indicator from 71% in the control variant
to 86% in 7; Tanais - from 72% to 90%; Niagara - from
86% to 92% and Astor - from 88% to 94%.

The results of research on the effect of biological
products on the development of nodule bacteria of differ-
ent varietal composition conducted during 2019-2022

at the experimental field of Polissia National University
demonstrated that in the variant without using agro-
chemicals, up to 100 nodules developed on one plant,
and their weight is only 0.56 g. During the growing sea-
son, their weight reaches 180-300 kg/ha, and the fixa-
tion of symbiotic nitrogen from the air is 47-72 kg/ha.
When seeds are inoculated with the biological prepara-
tion AgriBacter, the mass of nodules on the root system
doubles (Table 3, Figure 2, 3).

Table 3. Development of biological nitrogen depending on varietal composition
and elements of organic cultivation technology, nitrogen kg/ha

Varietal composition
Mentor Tanais Niagara Astor
=
] =2 =2 = =
= 0 = ©n = wn = wn -
£ €& %y g3 £ %y § E& %3 3 ES Bz 3
=] o 2 o= =1 o 2 - [l =1 o 2 = [l =1 o 2 -
S5 S& 2 = - ) = - 2 % o8& 2
ot ) o¢g ) o ) o )
[ [ [ [
1 35.2 475 82.7 48.6 51.0 99.6 71.6 824 154.0 43.6 521 95.7
2 57.5 52.8 110.3 64.1 69.3 1334 101.9 106.1 208.0 65.2 67.1 132.3
3 48.8 511 99.9 514 69.3 120.7 82.7 88.3 171.0 525 57.7 110.2
4 66.1 63.7 129.8 70.0 84.0 154 84.8 114.2 199.0 711 77.1 148.2
5 49.5 58.4 107.9 56.5 70.9 1274 138.5 139.5 278.0 57.6 62.8 120.4
6 724 74.7 147.1 824 934 175.8 110.5 142.5 253.0 83.5 94.5 178.0
7 79.5 80.5 160 87.2 105.0 192.2 136.3 1417 278.0 88.1 96.1 184.2
Average  58.4 61.2 119.7 65.7 77.6 1433 103.8 116.4 220.1 65.9 72.5 138.4

Note:*1.- Nofertiliser,2.- AgriBacter,3.— Phosphorus,4.-AgriBacter + Phosphorus, 5. - Nanowit Super+Magnesium sulfate,
6. - AgriBacter + Nanowit Super + Magnesium sulfate, 7. - AgriBacter + Phosphorus + Nanowit Super + Magnesium sulfate

Source: developed by authors
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Figure 2. Nitrogen of by-products, kg/ha
Note:*1 - No fertiliser, 2 - AgriBacter, 3 - Phosphorus,4 - AgriBacter + Phosphorus, 5 - Nanowit Super + Magnesium sulfate,
6 - AgriBacter + Nanowit Super + Magnesium sulfate, 7 - AgriBacter + Phosphorus + Nanowit Super + Magnesium sulfate

Source: developed by authors
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Figure 3. Nitrogen of by-products, kg/ha
Note:*1 - No fertiliser, 2 - AgriBacter, 3 - Phosphorus,4 - AgriBacter + Phosphorus, 5 - Nanowit Super + Magnesium sulfate,
6 - AgriBacter + Nanowit Super + Magnesium sulfate, 7 - AgriBacter + Phosphorus + Nanowit Super + Magnesium sulfate

Source: developed by authors

AgriBacter is an inoculant, a two-component
preparation of the genus Bradyrhizobium, which initi-
ates the massive establishment of nitrogen-fixing bac-
teria at the macro stage of BBCH 13-19 according to
the Sadokca classification (Zadoks scale) and during this
period of active symbiosis develops biologically fixed
nitrogen of the Mentor 52.8 kg, Tanais variety - 69.3 kg,
Niagara variety - 106.1 kg and Astor variety - 67.1 kg,
which is higher than the control variant by 5.3-33.4 -
23.7-15.0 kg/ha, respectively. The joint inoculation of
soybean seeds with AgriBacter and Phosphoenterin in-
creases nitrogen development by 6.2-18.3-0.9-0.56 kg.

Foliar feeding of soybeans at the macro stage
BBCH 60-65 (the name of the first flower buds) before
50% of the flowers open, with Nanovit Super complex
fertiliser, promotes the intensive development of nod-
ule bacteria and, accordingly, the increase in biologi-
cally fixed air nitrogen in the Niagara variety increases

by 57.1 kg compared to the AgriBacter inoculant. The
highest results of symbiotic nitrogen accumulation of
all soybean varieties were obtained in the variant of
pre-sowing inoculation of seeds with nitrogen-fixing
and phosphorus-mobilising preparations, followed by
foliar fertilisation with the multicomponent Nanovit
Super in a mixture with magnesium sulfate: in the Men-
tor variety, it is 33 kg, in the Tanais variety — 54, in the
Niagara variety - 60.1 and the Astor variety - 44 kg/ha.

Figures 2 and 3 demonstrate the symbiotic fixa-
tion of air nitrogen by soybean varieties depending on
biological products. Considering the supply of nitrogen
with by-products (straw, stubble and root residues), the
soil is provided with biological nitrogen in the range
of 115-220 kg/ha and is used specifically for feeding
soybean plants and generating a yield increase in the
Niagara variety - 0.11-0.38 t/ha compared to the Mentor,
Tanais and Astor varieties (Table 4).

Table 4. Yields of soybean varieties depending on treatment with organic products, t/ha (2019-2022)

Variety :‘;’_ 'g
[ o o O [« 2]
No. Variant 8 2 & ] i o<
s/n 5 c [=)] 9 a., © a *

i} 3 < > o

= = b4 P G
1 No fertilisers - 1.10 1.24 2.15 1.69 1.54 0.44
2 AgriBacter 1.44 1.66 3.02 1.94 2.01 0.57
3 Phosphoenterine Inoculation | 1.28 1.45 2.49 1.85 1.77 0.49
4. AgriBacter + Phosphoenterine 1.27 1.33 292 1.99 1.88 0.61
5 Nanovit Super + Magnesium sulfate Foliar 170 195 283 203 214 044

fertilisation
6 AgriBacter + Nanovit Super + Magnesium sulfate Inoculation | 1.86 2.05 3.31 2.39 2.40 0.54
AgriBacter + Phosphoenterine + Nanowit Super + +_fgliar
7 + Magnesium sulfate fertilisation | 245 2.25 4.08 2.88 291 0.46
Average by variety 1.59 1.70 2.98 197 2.09 0.50
Deviation from the average 0.49 0.46 0.89 0.28 0.55 0.06
LSD . 0.043  0.07 0.13 0.5 - -

Source: developed by authors
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Seed treatment with AgriBacter inoculant has a
positive effect on soybean nutrition and provides an aver-
age yield increase of 0.57 t/ha for varieties, with Niagara
at 0.87, Tanais - 0.42 and Mentor - 0.34 t/ha. Combined
treatment of soybean seedswithAgriBacterinoculantand
Phosphoenterin provides a yield increase of -1.88 t/ha.

Foliar feeding of soybeans with a highly effective
multicomponent fertiliser with a high content of mac-
ro- and microelements based on the unique biologically
active complex Nanoactiv, which includes amino acids,
phytohormones, polysaccharides, organic acids in a mix-
ture with the preparation Magnesium sulfate with trace
elements based on chelate, restores the development
of nodule bacteria in the macro stage of BBCH 60-63,
which provides an average yield of 2.4 t/ha, Niagara -
3.31 and Astor - 2.4 t/ha, and the increase to the in-
oculation of seeds with AgriBacter varies within 0.42-
0.39-0.29-0.45 t/ha, respectively, for varieties Mentor,
Tanais, Niagara and Astor The highest yields over the
years of research were obtained in varieties Niagara -
2.98 and Astor - 1.97 t/ha in the 7" variant of the study.

Didur et al. (2019), and Zabolotnyi et al. (2020),
having conducted an energy analysis in the conditions
of the Right-Bank Forest-Steppe on grey forest soils,
confirm that the cultivation of soybean varieties using
the technology that involves the application of mineral
fertilisers atadose of N, P, K ,seed treatment (150 g/t)
and foliar feeding in the budding phase (0.5 kg/ha)
with a complex of microelements Microfol Combi pro-
vides the highest coefficient of complex assessment
for competitiveness in the Gorlytsia variety - 1.25 and
the Vinnychanka variety — 1.24 and clearly expressed
intensive growth and development of plants. According
to Semenyaka (2010), bioorganic fertilisers significantly
improve the mineral nutrition of plants, stabilise and
restore soil fertility, and increase soybean yields. Kho-
menko et al. (2019) indicate that nitrogen-fixing bacte-
rial fertilisers should be used on soybean crops: foliar
feeding of soybeans on the green leaf with chelated
growth stimulants is recommended as an environmen-
tally friendly element of cultivation technology, which
significantly improves the formation of nodule bacteria
and nitrogen accumulation in the soil. According to Na-
hornyi (2010), soybeans are the best precursor for many
crops, as they can, in symbiosis with nodule bacteria
of the Bradyrhizobium japonicum species, leave behind
90-280 kg of biologically fixed nitrogen and a weed-
free field, while simultaneously meeting the nitrogen
requirements of soybean plants. According to research
by Toleikiene et al. (2021), in a wet year, inoculated soy-
beans accumulate a large number of nodules, which in-
creases the yield of soybean seeds by 98% on average
over two sowing dates and significantly improves grain
quality and protein content.

Research by Naryi (2009) confirmed that soy-
bean plants should be nodulated with specific strains of
Bradyrhizobium japonicum to maintain nitrogen fixation

Scientific Horizons, 2022, Vol. 25, No. 12

efficiency. Zimmer et al. (2016) confirm the effective-
ness of inoculation with Bradyrhizobium strains, which
significantly increases grain yield, protein content and
protein yield. The average yield of soybean variety Mer-
Llin in trials with organic treatment with Bradyrhizobium
strains in Germany in 2012-2013 reached 1.6 t/ha (Zim-
mer, 2016), and worldwide it was 2.3 t/ha Bujak (2009),
which is 57% more than the control variant. According
to Kushmetova's research (2020), the application of the
bacterial fertiliser Rizotorfin during sowing increas-
es soybean yields. Soybeans treated with rhizotorphin
leave more nitrogen-rich residues on the field and are
therefore an excellent predecessor.

According to the research of Peleh (2021), the
highest seed yield of soybean varieties SG Anzer and
Cardiff at the level of 2.79-3.02 t/ha was obtained
with two-time fertilising in the budding phase and in
the phase of green bean establishment with multi-
component microfertiliser Vuksal Microplant, which is
0.37-0.51 t/ha more than in the control variant. Trace
elements in sufficient quantities, together with seed
inoculation, contribute to better growth and develop-
ment of plants,and increase stress resistance to external
factors (low or high temperatures, uneven moisture, dis-
eases). It is confirmed by Babych & Babych-Poberezhna
(2011), who reported that the simultaneous introduc-
tion of microelements on the background of inoculation
resulted in an increase in soybean yield by 0.26 c/ha.

Thus, the choice of soybean variety is important
when growing soybeans, as most of them are suitable
for growing only in certain soil and climatic conditions
and are characterised by narrow ecological adaptability.

CONCLUSIONS

According to the results of long-term scientific research
conducted at Polissia National University on light grey
medium nutrient-rich soils, it was established that
under equivalent weather conditions of the growing
season, using soybean cultivation technology without
using synthetic fertilisers and pesticides, the density
of soybean stems of Mentor, Tanais, Niagara and Astor
varieties ranged from 300 to 369 thousand units/ha.
Pre-sowing treatment of seeds with inoculants and
foliar feeding provided an increase in plant density
during the growing season of Mentor variety from 313
to 410 thousand pcs/ha; Tanais - 360-454 thousand
pcs/ha; Niagara variety - 412-490 thousand pcs/ha and
Astor variety - 405-439 thousand pcs/ha, the highest
rates were observed in variant 7, where all measures
were combined. In addition, elements of organic soy-
bean technology increased plant survival from 7 to 25%
compared to the control variant.

Pre-sowing inoculation of seeds with nitrogen-fix-
ing and phosphorus-mobilising preparations, followed
by foliar fertilisation with the multi-component prepa-
ration Nanovit Super in a mixture with magnesium
sulfate, stimulated biological processes in soybean plants,




contributed to an increase in chlorophyll content, res-
toration of the rhizobial system, reduction of pest in-
festation, and the greatest accumulation of symbiotic
nitrogen of all varieties: Mentor - 33 kg, Tanais — 54 kg,
Niagara - 60.1 kg, and Astor - 44 kg/ha.

The highest soybean yield over the years of
research was obtained by managing the processes of
growth and development during the growing season in
variant 7 with simultaneous seed inoculation and foliar
feeding in Niagara - 4.08 and Astor - 2.88 t/ha, which
is 1.7-2 times more than in the control variant. In the
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varieties Mentor and Tanais, the yield increased by 1.8-
2.2 times compared to the variant without fertiliser and
amounted to 2.45-2.25 t/ha.

The prospect of further research will be the soy-
bean variety Niagara, which is prone to lodging at a
plant density of 490 thousand units/ha, thus it is neces-
sary to conduct field studies to explore inhibitors that
suppress the growth process and their impact on plant
resistance to lodging. The results of field germination
and plant survival should be considered when calcu-
lating seeding rates for soybean varieties and hybrids.
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CopTOBi 0CO6NMMBOCTI eNeMeHTiB opraHi4Hoi TexHosorii BUpoLLyBaHHS coi

Biktop Mpuroposuu Ligopa, Jioamuna [oHatiBHa PomaHuyk, Muxaino Muxaiinosuu Kntouesnu,
MNetpo CranicnaBoBuy BuwHiscbkuit, Hatanis MpuropisHa MarBiiiuyk

MMonicbkni HaLiOHaNbHWI YHiBEPCUTET
10008, 6-p Crapuii 7, M. XutoMup, YKpaiHa

AHoTauig. HaginHuM eneMeHTOM TeXHONOTii BUPOLLYBAHHS €KOMOMYHO YMCTOT NPOAYKLii paHHbOCTUINX COPTIB
COi, @ TAaKOX MiABULLEHHS POLKYOCTI FPYHTY € BNPOBALXEHHS Y BUPOOHMLTBO €KONOoriYHo 6e3neyHoi TexHonorii
BMPOLLYBaHHS, Ska 6a3yeTbCs Ha OMTMMANbHOMY (YHKLiOHYBAHHI CUMOIOTMYHOI cucTemMu, 63 BUKOPUCTAHHS
MiHepanbHUx fo06puB, 0cOBIMBO Aa30THUX Ta NecTMLMAiB. MeToto poboTn 6yno BUBYEHHS BMIMBY iHOKYASALIT HACIHHS
pi3HUX copTiB coi a3oTdikcytounmu i docdopmobinisyrounmMm npenapatamu, NO3aKOPEHEBOrO NiAXMBAEHHSA Ta iX
NMOEAHAHHS Ha PiCT, pO3BMUTOK POC/MH i NPOAYKTUBHICTb 3@ OpPraHiyHOi TeXHONOrIT BUPOLLYBAHHS. [TpU BUKOHAHHI
[OCNiAKeHb BUKOPUCTOBYBAIM 3arafibHONPUMHATI METOAW, NONbOBWUIA METoh, MeToA, CTaTUCTUYHOMO OLiHIOBAHHS
pesynbTaTtiB. Y pe3ynbraTi BUKOHAHMX EKCMepuMEHTaNbHUX AOCNIAXEHb BCTAHOBNEHO, LLO 3a BMNPOBALXEHHS
BMCOKOBPOXaMHUX COPTiB COi, BUKOPUCTAHHS MICASXKHUBHUX PELUTOK (CONOMM, CTEPHBOBUX i KOPEHEBUX PELUTOK),
cupepaTie Ta 6060BMX TPaB B KOPOTKOPOTAL,iMHIM CiBO3MiHi B I'PyHT HagxoauTb 136 Kkr a3oTty Ta 142 kr 6ionoriyHo
dikcoBaHoro asoty. byno pocnigxeHo, WwWo 06pobka HaciHHS iHOKYNSHTOM ArpibakTep Ta npoBeAeHHS NiLKMBAEHHS
coi koMnnekcHum pobpusom HaHogiT Cynep 3abe3neuye BpoxalHicTb copTy MeHTtop 4,08 T/ra Ta 3anullaEe B
rpyHTi Mavixe 30 % 6ionoriyHoro asoty. JocnifkeHHsIMU Byno LOBELEHO, WO KOMMIEKCHUI Niaxin A0 NPOBEAEHHS
06p0o6KM HaCiHHA COT AOCNiAXYBaHMX COpPTiB iHOKyNnsHTaMu Arpibaktep Ta @ochopoeHTepUHOM, LWTaM 6akTepii KX
PO3K/1aAa€ BAXKKOPO34MHHI opraHiyHi docdaTtu, Lo B CBOK Yepry CNPUSIE KpALLOMY XXMBAEHHIO POC/IMH COi, PO3BUTKY
KOpEHEBOT CUCTEMM, MO3UTUBHO BMIMBAE HA POPMYBAHHS ONTUManNbHOI ryctotu ctebnecrtoo 410-490 tuc. wr./ra,
Wwo 3abe3neyye NpUpICT ypoxKaliHOCTI copTiB coi Ha 1,88 1/ra. BcTaHOBNEHO, WO OAHOYACHA IHOKYAALLS HACiHHS Ta
no3akopeHeBe MiAXXMBNEHHS COi HionoriyHo-akTMBHMM KoMnnekcom Nanoactiv 3 gogaBaHHaM CynbdaT marHito y
MakpocTtaaii BBCH 60-63 3abe3neuye HavBuLLy BpoxawHicTb copTy Hiarapa 4,08 1/ra ta copty Actop - 2,88 T1/ra.
TakMM YMHOM, B KOPOTKOPOTALLiIMHIl 4-X NiNbHIl CiIBO3MiHi HAaCMYeHi 3epHO6060BUMM KYNLTYpaMu Mpy 3aCTOCYBAHHI
a30Tdikcyoumx, docdopmobinizyroumnx npenapatie Ta akTMBHOro ctumynatopa pocty Hanogit Cynep + Cynbdat
MarHito NiaABULLYETHCS POAIYICTb FPYHTY, @ BMICT a30Ty B HbOMY MOABOKETLCS. HAyKOBi pe3ynbTatM MOXYTb CTaTH
OCHOBOI AJ11 BOOCKOHANEHHS POAIKYOCTI IPYHTY, WO 3abe3neynTb HOpMyBaHHS CTaZIMX BPOXAiB 3@ OpPraHiyHoro
BMPOLLYBAHHS COi

KniouoBi cnioBa: cOpToBUiA CKNag, POAIOYICTb FPYHTY, IHOKYNSLIN HACiHHS, NO3aKOpeHeBe NifKUBAEHHS, YPOXKAMHICTb COl
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