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ABSTRACT

Background. Investigations were performed to clarify the complex effect of different rates of microbial
preparation Melanoriz (Glomus sp., Aspergillus terreus, Trichoderma lignorum, Trichoderma viride, Bacillus
macerans, Arthrobacter sp., Bacillus subtilis, Paenibacillus polymyxa, total number of viable cells 2.5x107
CFU'ml?) under the different methods of using plant growth regulator Agrolight (polyethylene glycol-400
+ polyethylene glycol-1500, total content of 770 g-dm, salts of humic acids, 30 g-dm™) on the formation of
the aboveground biomass by hulless oats plants, net productivity of photosynthesis and grain yield.
Material and methods. The experiments were performed in the hulless oats (Avena sativa subsp.
nudisativa (Husnot) Rod. et Sold., Avena sativa L. species) of Myrsem variety using generally accepted
methods in agronomic practice.

Results. During the experiment, it was found that the aboveground biomass, net productivity of
photosynthesis, grain yield of hulless oats and the thousand grain weight varied depending on the combination
of the microbial preparation use in different rates with the plant growth regulator. However, these indicators
were the highest in variants of Melanoriz at the rate of 1.5 dm®Mg? + Agrolight at the rate of 0.26 dm*Mg*
(pre-sowing seed treatment) followed by spraying the crops with Agrolight (1.0 dm®ha).

Conclusion. The aboveground biomass of oats plants in the flowering stage (BBCH 61-69) increased by
21%, net productivity of photosynthesis — by 13%, grain yield — by 0.86 Mg-ha'!, thousand grain weight — by
12% under this combination of preparations, which gives grounds for the further use of this composition of
preparations in hulless oats with the aim of biologization of its cultivation technologies.
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INTRODUCTION

In world grain production, oats rank fifth after crops
such as wheat, rice, corn and barley. It is undemanding
as regard to soils, has a relatively short growing
period, so it is widely grown in the countries with mild
climates. In recent years, oats are widely used for
receiving food for healthy and dietary nutrition. In this
regard, special interest is shown to hulless oats, which
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has improved quality, in particular, higher grain nature
and nutrients content compared to husk oats. The lack
of husk in this type of oats can significantly reduce the
cost of its dehulling and elimination of waste
(Batalova, 2015; Vargach et al., 2017).

Taking into account the widespread use of oats in
food industry, the problem of technologies development
for its cultivation with minimal negative impact on the
environment which can be realized by introducing
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modern biological preparations, plant growth regulators
of natural origin and microbial preparations in the
technology of crop cultivation is relevant. These
preparations increase the immunoprotective properties
of plants, their resistance to abiotic and biotic stress
under reduced negative effect of highly toxic chemical
agents of protection (Tsygankova et al., 2017; 2018).

Introduction of biological preparations to the
farming practice is an important step towards
strengthening the ecological balance of agroecosystems
(Ilvanina, 2011).

Biological preparations of different groups
(Domaratskiy et al., 2019) affect the course of
physiological-and-biochemical reactions in plants
from germination to harvest, improving plants growth
and development (Schilling, 2001, 2006). Changes in
the linear size of the stem, the development of
mechanical tissues and the conductive system, the
structure of the leaf apparatus and its functioning
under the action of biological preparations on plants
are observed (Prusakova et al., 1999; Datsenko et al.,
2017; Pyda et al., 2018; Novikova et al., 2019a).

Biological preparations are used in technologies of
agricultural crops cultivation for both — spraying
vegetating plants, and for pre-sowing seed treatment.
They can also be used in a complex — treatment of seed
before sowing + spraying of plants during the
vegetation period. This complex use of preparations is
more justified, because the productivity of sowing

increases many times  (Zemlianov,  2003;
Voskobulova, Novikova, 2011).
Considering the given material, the use of

biopreparations in agricultural crops, including the
hulless oats, their influence on the processes of biomass
formation, course of photosynthesis, and formation of
the grain yield hasn't been studied. In this connection it
was important to establish if the microbial preparation
Melanoriz and plant growth regulator Agrolight, at
different rates and combinations, has influence on the
formation of hulless oat's productivity, particularly,
aboveground  biomass, net productivity  of
photosynthesis, grain yield, and thousand grain weight.

MATERIAL AND METHODS

The research was performed in the field and laboratory
conditions of the Department of Biology of Uman
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National University of Horticulture during 2019-
2021. The experiment field was located in the forest-
steppe zone of Ukraine, geographic coordinates —
48.783715, 30.255002. The effect of microbial preparation
Melanoriz (Glomus sp., Aspergillus terreus, Trichoderma
lignorum, Trichoderma viride, Bacillus macerans,
Arthrobacter sp., Bacillus subtilis, Paenibacillus
polymyxa, total number of viable cells 2.5x10"
CFU-ml?), producer — “TORHOVYI DIM “BTU-
CENTER” LLC, Ukraine, and plant growth regulator
Agrolight (polyethylene glycol-400 + polyethylene
glycol-500, total content of 770 g-dm, salts of humic
acids, 30 g-dm?, producer — groups of companies
DOLYNA, Ukraine) was studied in the hulless oats
(Avena sativa subsp. nudisativa (Husnot) Rod. et
Sold., Avena sativa L. species) of Myrsem variety.

Meteorological conditions during the years of
research were typical for the region with slight
deviations in moisture supply, but in general they were
favorable for the cultivation of agricultural crops,
including hulless oats. In particular, the amount of
precipitation in 2019 was 127.8 mm, in 2020 — 192.4
mm, in 2021 — 211 mm at the mean multiannual
indicators 190 mm respectively (Fig. 1).

Field experiments were carried out on endocalcic
chernozem (loamic) (FAO and IUSS, 2015) with the
content of humus of 3.5%, mobile compounds of
phosphorus and potassium (by Chyrykov method) — 88
and 132 mgkg?, respectively, compounds of easy
hydrolysable nitrogen (by Cornfield method — 103
mg-kg?, pHsol — 6.2, hydrolytic acidity — 2.26 cmol'kg™*
of soil in the arable layer (Hrytsaienko et al., 2003). The
size of one experimental plot (variant) was 25 m?2,
Variants were placed in a systematic way sequentially
in threefold replication. The predecessor of the hulless
oats was pea. Before the sowing NPK fertilizers were
added to the soil at the rates of 40, 45 and 40 kg-ha™ of
active substance respectively. The scheme of the
experiment included variants with the pre-sowing seed
treatment by microbial preparation Melanoriz at the
rate of 1.0, 1.25 and 1.5 dm®Mg* separately and in
combinations with plant growth regulator Agrolight at
the rate of 0.26 dm3-Mg. Oats seeds were treated with
the microbial preparation, plant growth regulator and
their mixtures before the sowing. Plants were sprayed
with the plant growth regulator Agrolight at the rate of
1.0 dm®ha'! in the stage of tillering (BBCH 21-29).
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The treatment was performed by an accumulator mixture 200 dm3ha?. The detailed scheme of the
knapsack sprayer DS-3WF-3 at the rate of working  experiment is given in the Fig. 2.
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Fig. 1. Weather conditions in the area of field experiments

The plant procedures and analysis were performed

according to these methods:
— aboveground biomass of hulless oats plants in the

flowering stage (BBCH 61-69) was determined by
the weight method according to Hrytsaienko et al.
(2003);

net productivity of photosynthesis during the plant
stages of stem elongation (BBCH 30-39) -
flowering (BBCH 61-69) was calculated according
to Nichiporovich (1963), by the formula:

B, -B;

NPP - 0,5(L1+ Lz)'n

where:

NPP — net productivity of photosynthesis, g'm per day,

B; and B, — mass of dry plant matter at the beginning
and the end of the accounting period, m?,

(B2—B1) — gain of dry matter mass for n days, g,
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L: and L, — leaf area at the beginning and the end
of the accounting period, m?,

0.5 (L1 + L2) — average working area of the leaf
surface during the experiment,

n — period between two observations, days;

— accounting of hulless oats grain yield was
performed in plots, by harvesting with a “Sampo”
combine, followed by weighing and conversion the
result to the standard humidity (14%);

— thousand grain weight was calculated according to
the Hrytsaienko et al. (2003).

Statistical processing of the research results was
performed by ANOVA test followed by calculations
of the t critical value and least significant difference
(LSD). All the analysis, including correlation analysis
were performed in Microsoft Office Excel.
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RESULTS

Formation of highly productive agrophytocenoses
depends on a complex of interconnected physiological-
and-biochemical and growth processes of plants,
which are reflected in the formation of biomass.

The results of the performed researches showed
that pre-sowing seed treatment of hulless oats with
microbial preparation Melanoriz both separately and
in mixtures with plant growth regulator Agrolight, had
a positive effect on the growth processes. Thus, on
average over the years of research, the aboveground
plant biomass exceeded the control indicator by 0.36;
0.53 and 0.77 g in the variants where seeds of hulless
oats were treated before sowing with the microbial
preparation Melanoriz at the rates of 1.0; 1.25 and 1.5
dm3-Mg (Fig. 2).

The aboveground plant biomass increased to the
control by 0.92; 1.10 and 1.29 g when the seeds were
pre-treated before sowing with preparation Melanoriz
(1.0; 1.25 and 1.5 dm3-Mg™) in a mixture with plant
growth regulator Agrolight (0.26 dm3Mg*). Compared
to the variants where only Melanoriz was used this
indicator increased by 0.56; 0.57 and 0.52 g.

Under the complex use of Melanoriz (seed
treatment at the rate of 1.0; 1.25; 1.2 dm3-Mg) and
Agrolight (seed treatment at the rate of 0.26 dm3Mg™)
with subsequent spraying of the crops with Agrolight
at the rate of 1.0 dm3-ha? the aboveground plant
biomass increased compared to the control by 1.44;
1.70 and 2.11 g, which was significant at LSDgs 0.19.

The highest indicators of oats plants biomass were
obtained under the complex use of the studied
preparations (seed treatment + plant treatment), which
indicates the activation of the growth processes in
plants. Such activation is the consequence of
stimulating influence of exogenous phytohormones,
on the one hand, and improved conditions of mineral
provision due to the microorganisms introduced into
the root system, on the other hand.

The photosynthetic productivity of crops directly
depends on the formation of plant biomass. According
to the results of research, net productivity of
photosynthesis of the crops increased by 1.9-5.5% in
relation to the control under the pre-sowing seed
treatment of hulless oats with microbial preparation
Melanoriz (1.0; 1.25 and 1.5 dm3-Mg™?) (Fig. 3).
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biomass of one plant

Experimental variants: 1 — without use of preparations
(control); 2, 3, 4 — Melanoriz 1.0, 1.25 and 1.5 dm3Mg7;
5 — Agrolight 0.26 dm3Mg; 6, 7, 8 — Melanoriz 1.0, 1.25 and
1.5 dm3-Mg™? + Agrolight 0.26 dm3-Mg; 9 — Agrolight 1.0
dm3-Mg; 10, 11, 12 — Melanoriz 1.0, 1.25 and 1.5 dm3-Mg* +
Agrolight 1.0 dm3ha?; 13 - Agrolight 0.26 dm3Mg?

Agrolight 1.0 dm3-ha'!; 14, 15, 16 — Melanoriz 1.0, 1.25 and 1.5
dm3-Mg* + Agrolight 0.26 dm3-Mg™ + Agrolight 1.0 dm3-ha?

Fig. 2. Aboveground plant biomass under the effect of
biological preparation and a plant growth regulator
(flowering stage (BBCH 61-69), mean for 2019-2021)
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Fig. 3. Hulless oat’s net productivity of photosynthesis
under the effect of biological preparation and a plant growth
regulator (stage of stem elongation — flowering (BBCH 30-
69), mean for 2019-2021)

Higher indicators of photosynthetic productivity were
formed in the variants where microbial preparation
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Melanoriz (1.0; 1.25 and 1.5 dm3-Mg*) was used for
the pre-sowing seed treatment in combinations with
the plant growth regulator Agrolight (0.26 dm®-Mg™?),
which exceeded the control by 6.4-8.8%.

The indicators of net productivity of photosynthesis
increased by 4.7-8.1% compared to the control when
the plant growth regulator Agrolight (1.0 dm3-ha?)
was used on the background of pre-sowing seed
treatment with microbial preparation Melanoriz at the
rate of 1.0-1.5 dm3-Mg.

The highest indicators of net productivity of
photosynthesis were obtained using Melanoriz (1.0;
1.25; 1.5 dm*-Mg*) with Agrolight (0.26 dm®Mg™)
for the pre-sowing seed treatment, followed by
treatment of the crops with Agrolight at the rate of 1.0
dm3-ha’. In these variants excess to the control was
9.5; 10.7 and 13.3%, which was more than in the
variants of single Melanoriz use by 7.4; 6.9 and 7.4%.

Thus, the highest increase in net productivity of
photosynthesis was obtained in the variants of complex
preparations use, which was by 0.4-0.56 g-m per day
higher than the control and it was significant at LSDos
0.07.

Analysis of the hulless oats grain yield showed that
this indicator increased by 0.1; 0.22; 0.33 Mg-ha*
compared to the control when the microbial
preparation Melanoriz was used at the rates of 1.0;
1.25 and 1.5 dm®Mg? for the pre-sowing seed
treatment (Fig. 4).

Mg-ha’1
4.5
LSDy5=10.11

3 45 6 7 8 9 10 1 1213 14 15 16
Experimental variants

4

Grain yield

Explanation as in Fig. 2

Fig. 4. Grain yield of the hulless oats under the effect of
biological preparation and a plant growth regulator (mean
for 2019-2021)
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Higher grain yield was observed in the variants where
seeds were treated before sowing by the mixture of
Melanoriz at the rates of 1.0; 1.25; 1.5 dm3t?! and
Agrolight at the rate of 0.26 dm3-Mg!, where excess
of control was 0.39; 0.47 and 0.51 Mg-ha'.

When the crops of hulless oats were sprayed with
Agrolight (1.0 dm®-ha) on the background of pre-
sowing seed treatment by Melanoriz (1.0; 1.25and 1.5
dm3-Mg™) gain of grain was 0.28; 0.37 and 0.50 Mg-ha™*
compared to the control. However, it decreased by 0.11;
0.10 and 0.01 Mg-ha’l, respectively, in relation to the
correspondent variants with the complex pre-sowing
seed treatment with Melanoriz and Agrolight.

The grain yield of hulless oats increased relatively
to the control by 0.54; 0.60 and 0.81 Mg-ha* in the
variants where Melanoriz (1.0; 1.25; 1.5 dm3-Mg™)
and Agrolight (0.26 dm3-Mg™) were used in mixtures
for the pre-sowing seed treatment, followed by
treatment of crops with Agrolight at the rate of 1.0
dm?®-ha. These variants also showed increase by 0.15;
0.13 and 0.30 Mg-ha* at LSDgs 0.11 compared to the
similar variants, where the treatment of vegetative
plants with Agrolight was not performed.

Apparently, complex use of biological preparations
for the pre-sowing seeds treatment and crops provided
improved conditions for the formation of the
aboveground biomass and net productivity of
photosynthesis. As the result, action of the microbial
preparation Melanoriz increased the colonization
rhizosphere surface, and thus, improved conditions for
the plant mineral nutrition which is the basis of yield
formation.

The positive correlation relationship between the
mean indicators of net productivity of photosynthesis
and grain yield was established (r = 0.74).

Among the investigated variants of the experiment,
the highest grain yield of hulless oats was obtained
under the use of Melanoriz at the rate of 1.5 dm3-Mg*
along with Agrolight at the rate of 0.26 dm3-Mg™* for
the pre-sowing seed treatment, followed by spraying
the crops by Agrolight at the rate of 1.0 dm3-ha™. It can
indicate that the most favorable conditions were
formed at this combination of preparations which
promoted to form high grain productivity of the crops.

Qualitative indicators of grain yield also changed
depending on the use of studied preparations.
Particularly the thousand grain weight of hulless oats
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increased by 0.4, 0.6 and 1.1 g compared to the control
when the seeds were treated before sowing with
Melanoriz at the rates of 1.0; 1.25; 1.5 dm®Mg* (Fig. 5).

LSDgs = 0.2
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Fig. 5. Thousand grain weight of hulless oats under the
effect of biological preparation and a plant growth regulator
(mean for 2019-2021)

When Melanoriz in mentioned rates was mixed with
Agrolight (0.26 dm3-Mg?) for the pre-sowing seed
treatment, the thousand grain weight exceeded control
by 1.4; 1.6 and 1.9 g. At the same time when Agrolight
was sprayed on the vegetative plants at the rate of 1.0
dm3ha! on the background of pre-sowing seed
treatment with Melanoriz, this indicator was by 0.9;
1.2 and 1.8 g higher than the control. The highest
thousand grain weight of hulless oats was observed
when Melanoriz (1.0; 1.25; 1.5 dm3Mg?) and
Agrolight (0.26 dm3-Mg) were used in mixtures for
the pre-sowing seed treatment followed by spraying of
the vegetating plants with Agrolight 1.0 dm3-ha’. The
thousand grain weight in such conditions exceeded the
control by 2.1; 2.5 and 3.3 g, which is more than in the
variants of single Melanoriz use by 2.5; 7.1 and 8.0%.

DISCUSSION

The formation of the aboveground plant biomass
depends on the varietal characteristics of culture,
weather and agronomic conditions (Levchenko et al.,
2018), as well as on the use of exogenous growth
stimulating compounds. Thus, Smolin et al., (2012)
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noted an increase in vegetative mass of plants by 15%
under the seed treatment of winter wheat with Epin-
extra (50 cm®ha?). Similar results were obtained by
Vlasenko et al., (2013) under the seed treatment of
spring wheat with Bioklad (40 g-Mg?, 125 g-hal),
Bius (10 g-Mg?), Larus (200 ghal), where the
increase of the aboveground and underground plant
biomass was 10-15%.

Cherneha (2012) investigated that the seed
treatment of winter barley with plant growth regulator
Biolan at the rate of 20 cm3-Mg* caused an increase in
the aboveground plant biomass in the earing stage by
8%, milk ripeness of grain — by 13%, and the increase
in the aboveground plant biomass was 6 and 10%,
respectively, under the use of this plant growth
regulator at the rate of 10 cm?-ha* on the seedlings (in
the above stages).

The above experimental data from the literature
show the growth of the aboveground plant biomass
under the use of growth controllable preparations for
both seed and crops treatment, and are consistent with
the data of our research concerning the use of
Melanoriz and Agrolight in the crops of hulless oats.
At the same time it is necessary to note that the
aboveground plant biomass was the highest and
exceeded the control by 1.42; 1.68 and 2.03 g when
the hulless oats was growing on the background of
complex use of Melanoriz (treatment of seed at the rate
of 1.0; 1.25; 1.2 dm3-Mg) + Agrolight (treatment of
seed at the rate of 0.26 dm3Mg?) + Agrolight
(treatment of plants at the rate of 1.0 dm3-ha?).

Net productivity of photosynthesis reflects the real
productivity of the agrobiocenosis. It is the main
parameter with which the level of grain yield of
agricultural crops correlates (Caulfield et al., 1988;
Vazhov, 2012).

Literature data show that microbial preparations
and plant growth regulators stimulate the passage of
physiological processes in agricultural crops, as
evidenced by data on the use of plant growth regulator
Biolan (10 cm®ha?) in the crops of winter triticale
where the excess to the control was 4% (Prytuliak,
2010); under the action of plant growth regulator
Vuxal BIO Vita (1.0 dm3hal) in the sowings of hulled
wheat where net productivity of photosynthesis
exceeded the control by 7% (Pavlyshyn, 2018); under
the action of plant growth regulators Humifield (0.8
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dm3Mg?, 0.4 dm3ha?l), MIR (6 gMg?, 6 g-hal),
PROLIS (5 gMg?, 2 g-hal) in the crops of spring
barley where net productivity of photosynthesis at the
pre-sowing seed treatment and under the use of
preparations on vegetative plants increased to the
control by 13-20% (Zaiets et al., 2019).

The results of our research show that net
productivity of photosynthesis under the action of
microbial preparation Melanoriz and plant growth
regulator Agrolight under the use of preparations for
pre-sowing treatment of hulless oats seed and
application of Agrolight in the crops exceeded the
control on average by 2-15%. This growth may be
caused by the formation of a more powerful
aboveground plant biomass under the action of the
studied preparations, which may be a consequence of
improved conditions of plant nutrition by introduction
into the rhizosphere of the root microbiota. This is
consistent with the data of the scientists (Patyka et al.,
2011; Volkohon et al., 2013; Novikova et al., 2019b).

The analysis of scientific studies (Ernst-Detlf
Schulze et al., 2002; Schilling, Panero, 2002; Russel,
2013; Dobrovolskyi, 2019) proves that seed treatment
by microbial preparations and post-seedling application
of plant growth regulators is indisputably one of the
most effective and safest measures for the grain yield
increasement. According to Hryhoriev (2010), the use
of microbial preparation Polymyxobacterin (100 ml per
hectare sowing rate) and plant growth regulator
Neitrino (10 cm®ha') causes an increase in the yield
of spring barley of 0.22 and 0.21 Mg-ha*. The use of
Rhizoagrin (300 g-Mg?) for pre-sowing seed
inoculation of oats, spring wheat, barley provides an
increase in yield at the level of 0.3-0.9 Mg-ha'
(Kozhemiakov et al., 2008); Agrobacterin (0.6
dm?3-Mg™?) in crops of winter rye provides an increase
in grain yield by 0.41 Mgha' (Kalenska, Tsiuk,
2006).

Sliusar et al., (2020) states that the use of plant
growth regulators Humisol (3.0 dm3-ha*) and Reakom
(1.0 dm3-hat) in the crops of hulless oats provides an
increase in grain yield by 0.6-0.8 Mg-ha'* compared to
the control.

The above literature data are consistent with our
studies, which found that grain yield of hulless oats
increased by 0.40-0.52 Mg-ha* in comparison with
the control in the variants with pre-sowing seed
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treatment by microbial preparation Melanoriz (1.0;
1.25 and 1.5 dm3Mg™?) in a mixture with the plant
growth regulator Agrolight (0.26 dm3-Mg?). The
highest indicators of yield were observed in the
variants with the pre-sowing seed treatment by the
mixture of preparations Melanoriz (1.0; 1.25 and 1.5
dm®-Mg?) and Agrolight (0.26 dm3-Mg) with post-
seedling application of Agrolight (1.0 dm3-ha), where
the excess to the control was 0.55-0.86 Mg-ha™.

Summarizing the above material, it can be stated
that the formation of the aboveground biomass, net
productivity of photosynthesis and grain yield of the
hulless oats depends on the application of the
microbial preparation separately and in mixtures with
plant growth regulator. However, the most optimal
conditions for the formation of the hulless oats crop
productivity are under the use of Melanoliz at the rate
of 1.5 dm3Mg in a mixture with Agrolight at the rate
of 0.26 dm3Mg?! for pre-sowing seed treatment
followed by spraying the crops with Agrolight at the
rate of 1.0 dm3-ha't,

CONCLUSIONS

1. Itwas investigated that the highest biomass and net
productivity of photosynthesis of hulless oats
plants are formed in the variant of the experiment
with the application of plant growth regulator
Agrolight (1.0 dm3-ha?) on the background of pre-
sowing seed treatment with the mixture of
microbial preparation Melanoriz (1.0; 1.25 and 1.5
dm®Mg?) and plant growth regulator Agrolight
(0.26 dm®Mg™?). Average excess to the control in
these variants was 14-21% in the flowering stage,
while the net productivity of photosynthesis of the
crops increased by 9-13%.

2. The crops of hulless oats formed the highest grain
yield after application of plant growth regulator
Agrolight (1.0 dm3-ha?) on the background of pre-
sowing seed treatment with the mixture of microbial
preparation Melanoriz (1.0-1.5 dm®-Mg™) and plant
growth regulator Agrolight (0.26 dm3-Mg™). The
yield under the effect of this combination of
preparations increased to the control in average by
0.4-0.56 Mg-ha.

3. It was found that the highest indicators of the
aboveground biomass, net productivity of
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photosynthesis, grain yield and thousand grain
weight of hulless oats were in the variant with
Melanoriz use at the rate of 1.5 dm3Mg?! +
Agrolight at the rate of 0.26 dm3-Mg* (pre-sowing
seed treatment), followed by spraying the crops
with Agrolight (1.0 dm®-ha?). The aboveground
biomass of oats plants in the flowering stage
increased by 21%, net productivity of
photosynthesis — by 15%, grain yield — by 0.86
Mg-hal, thousand grain weight — by 12% under this
combination of preparations.

4. The most favorable conditions for the forming of the
high thousand grain weight indicators were also
observed in the variants where Agrolight (1.0 dm3ha')
was used on the background of pre-sowing seed
treatment by Melanoriz (1.0-1.5 dm3-Mg?) and
Agrolight (0.26 dm3-Mg™1). In such conditions this
indicator exceeded control by 8-12%.

RESEARCH FUNDING SOURCE

The work was conducted as a part of the research
theme “Development of the modern technologies of
production of grain crops in a rotation at the use of
herbicides,  plant-regulating  substances  and
microbiological preparations” (number of the state
registration 0105U00560), which is a part of the
scientific researches program of Uman national
university of horticulture “Optimization of the natural
and resource potential use of agroecosystems of the
Forest-steppe of Ukraine” (number of the state
registration 0116U003207)

REFERENCES

Batalova, G. (2015). Znachenie, selekciya i elementy
tehnologii vozdelyvaniya ovsa golozernogo. [Value,
selection and elements of hulless oat growing
technology]. Selection, seed production and genetics, 1,
26-31.

Caulfield, F., Bunce, J. (1988). Comparative responses of
photosynthesis to growth temperature in soybean
(Glycine max (L.) Merrill) cultivars. Canad. J. Plant Sc.,
68(2), 419-425.

Cherneha, A. (2012). Biolohichni protsesy i produktyvnist
posiviv yachmeniu ozymoho za dii herbitsydu Kalibr 75
ta rehuliatora rostu roslyn Biolan. [Biological processes
and productivity of winter barley sowings under the

120

action of herbicide Kalibr 75 and plant growth regulator
Biolan]. Uman: Uman NUH, 1-20.

Datsenko, A., Karpenko, V., Prytuliak, R. (2017).
Produktyvnist posiviv hrechky za dii biolohichnykh
preparative. [Buckwheat crops productivity under the
action of biological preparates]. Collected works of
Uman NUH, 90(1), 14-22.

Dobrovolskyi, A. (2019). Efektyvnist suchasnykh
ristrehuliuiuchykh preparativ za biolohizatsii tekhnolohii
vyroshchuvannia soniashnyku v Pivdennomu Stepu
Ukrainy. [Efficiency of modern growth controllable
preparations under the biologization of sunflower
growing technology in the Southern Steppe of Ukraine].
(Ph.D). Kherson State Agrarian and Economic University.

Domaratskiy, E., Shcherbakov, V., Bazaliy, V., Kozlova, O.,
Zhuykov, A., Mikhalenko, 1., Boychuk, I., Domaratskiy,
A., Teteruk, A. (2019). Analysis of Synergetic Effects
from Multifunctional Growth Regulating Agents in the
of Sunflower Mineral Nutrition System. Res. J. Pharm.,
Biol. Chem. Sci., 10(2), 301-308.

FAO and IUSS. (2015). World reference base for soil
resources 2014. International soil classification system
for naming soils and creating legends for soil maps —
Update 2015. Rome, Italy: FAO

Hryhoriev T., 2010. Efektyvnist rehuliatoriv rostu ta
biopreparativ pry vyroshchuvanni yaroho yachmeniu na
chornozemi zvychainomu pivnichnoho Stepu Ukrainy.
[Efficiency of growth regulators and biological products
in the cultivation of spring barley on typical chernozem
of the northern Steppe of Ukraine]. Collected works of
Uman NUH, 74, 33-38.

Hrytsaienko, Z., Hrytsaienko, A., Karpenko, V. (2003).
Metody biolohichnykh ta ahrokhimichnykh doslidzhen
roslyn i gruntiv. [Methods of biological and agrochemical
researches of plants and soils]. Kyiv: ZAT "Nichlava".

Ivanina, V. (2011). Balans biohennykh elementiv ta yoho
rehuliuvannia v ahroekosystemakh Lisostepu za umov
biolohizatsii zemlerobstva. [Balance of biogenic
elements and its regulation in agroecosystems of the
Forest-steppe in conditions of agriculture biologization].
Agrobiology, 6, 63-67.

Kalenska S., Tsiuk Yu., 2006. Vplyv Ahrobakterynu na
produktyvnist ozymoho zhyta. [Influence of
Agrobacterin on productivity of winter rye]. Collected
works of NSC, Special issue, 90-97.

Levchenko, T., Veresenko, O., Brukhal, F. (2018). Vplyv
herbitsydiv na formuvannia vehetatyvnoi masy i nasinnievoi
produktyvnosti liupynu. [Effect of herbicides on the
formation of the vegetative mass and seed productivity

www.agricultura.acta.utp.edu.pl



Karpenko, V., Marchenko, K. (2021). Productivity of hulless oats under the effect of microbiological preparation and
a plant growth regulator. Acta Sci. Pol. Agricultura, 20(3), 113-122. DOI: 10.37660/aspagr.2021.20.3.3

of lupine]. Scientific reports of NULES of Ukraine,
1(72).

Nichiporovich, A. (1963). Fotosintez i voprosy
produktivnosti rasteniy. [Photosynthesis and issues of
plant productivity]. Moscow: Nauka.

Novikova, T., Karpenko, V., Prytuliak, R. (2019a).
Chyselnist  okremykh  ekoloho-trofichnykh  hrup
mikroorhanizmiv. u ryzosferi sochevytsi za dii
biolohichnykh preparative. [The number of separate
ecological-and-trophic groups of microorganisms in the
rhizosphere of lentils under the action of biological
preparations]. Agrology, 2(3), 146-150.

Novikova, T., Karpenko, V., Prytuliak, R., Hnatiuk, M.
(2019b). Vmist pihmentiv u lystkakh sochevytsi za dii
biolohichnykh preparative. [Pigments content in leaves
of lentil under the action of biological preparates].
Scientific Horizons, 7(80), 41-47.

Patyka, V., Sherstoboiev, M., Tataryn, L., Melnychuk, T.
(2011). Aktyvizatsiia produktyvnoi systemy mikroorhanizm-
roslyna v ovochivnytstvi. [Activation of the productive
system of microorganism-plant in vegetable growing].
Agricultural microbiology: achievements and prospects:
Coll. of Sci. Works, 282-288.

Pavlyshyn, S. (2018). Chysta produktyvnist fotosyntezu
pshenytsi polby zvychainoi za vykorystannia herbitsydu
Prima Forte 195 i rehuliatora rostu roslyn Vuksal BIO
Vita. [Net productivity of photosynthesis of common
hulled wheat under the use of herbicide Prima Forte 195
and plant growth regulator Vuxal BIO Vita].
Proceedings of the All-Ukrainian scientific conference
of young scientists, Uman, 43-44.

Prusakova, L., Chizhova, S. (1999). Issledovaniya v oblasti
fiziologicheski aktivnyh soedineniy. [Researches in the
area of physiologically active substances]. Agrochemistry,
9, 12-21.

Prytuliak, R. (2010). Fotosyntetychnyi potentsial roslyn
trytykale ozymoho za dii herbitsydiv Primy ta Pumy
super i rehuliatora rostu roslyn Biolanu. [Photosynthetic
potential of winter triticale plants under the action of
herbicides Prima and Puma super and plant growth
regulator Biolan]. Ecological problems of agricultural
production. Proceedings of the IV All-Ukrainian
scientific-and-practical conference of young scientists,
Skole, 251-254.

Pyda, S., Tryhuba, O., Kononchuk, O., Hutsalo, I. (2018).
Energy efficiency of the usage of biopreparations for the
growth of white lupine in the conditions of the Western
Forest-Steppe of Ukraine. Ukrainian Journal of Ecology,
8(3), 221-224.

www.agricultura.acta.utp.edu.pl

Russel, Y. (2013). Clearfield Area High School.

Schilling, E. (2001). Phylogeny of Helianthus and related
genera. Oléagineux, Corps gras, Lipides, 8(1), 22-25.
Schilling, E. (2006). Helianthus. Flora of North America

Committee, 21, 141-169.

Schilling, E., Panero, J. (2002). A revised classification of
subtribe  Helianthinae (Asteraceae: Heliantheae).
I. Basal lineages. Botanical Journal of the Linnean
Society, 140(1), 65-76.

Schulze, E., Beck, E., Muller-Hohenstein K. (2002). Plant
Ecologu. Spektrum Akademischer Verlag GmbH,
Heidelberg.

Sliusar 1., Kaminskyi V., Solianyk O., Serbeniuk V., (2020).
Produktyvnist silskohospodarskykh kultur zalezhno vid
rivnia yikh udobrennia na drenovanykh orhanohennykh
gruntakh. [Productivity of agricultural crops depending
on the level of their fertilizer on drained organogenic
soils]. Bulletin of Agricultural Science, 11(812), 5-15.

Smolin, N., Bochkarev, D., Devyatkina, T. (2012). Kak
povysit effektivnost gerbicidov na ozimoy pshenice.
[How to improve the effectiveness of herbicides on
winter wheat]. Plant protection and quarantine, 11, 29-31.

Tsygankova, V., Andrusevich, Y., Kopich, V., Shtompel,
0., Veligina, Y., Pilyo, S., Kachaeva, M., Kornienko,
A., Brovarets, V. (2018). Application of oxazole and
oxazolopyrimidine as new effective regulators of oilseed
rape growth. Schollars Bulletin, 4(3), 301-312.
DOI:10.21276/sb.2018.4.3.8.

Tsygankova, V.A., Andrusevich, Ya.VV, Shtompel, O.l,
Kopich, V.M, Pilyo, S.G., Prokopenko, V.M., Kornienko,
AM., Brovarets, V.S. (2017). Intensification of
vegetative growth of cucumber by derivatives of [1,3]
oxazolo [5,4-d] pyrimidine and N-sulfony| substituted of
1,3-oxazole. RILBPCS, 3(4), 102-122.
DOI:10.26479/2017.0304.09.

Vargach, Yu., Horeva, V., Loskutov, I. (2017). Soderzhanie
belka, masla i krahmala v zernovkah golozernyh
i plenchatyh form ovsa. [Protein, fat and starch content in
the grain of hulless and membranous forms of oats].
Pomiculture and Small Fruits Culture in Russia, 51, 67-71.

Vazhov, V. (2012). Otdelnye pokazateli fotosinteza polevyh
kultur v Biyskoy Lesostepi. [Selected indicators of
photosynthesis of field crops in the Biysk Forest-Steppel].
The successes of modern natural science, 11, 92-94.

Vlasenko, N., Egorycheva, M., Polovinka, M., Salahutdinov, N.
(2013). Perspektivnye biologicheski aktivnye veshhestva
na yarovoy pshenice. [Promising biologically active
substances on spring wheat]. Plant Protection and
quarantine, 4, 36-37.

121


https://www.researchgate.net/publication/324675642_Application_of_Oxazole_and_Oxazolopyrimidine_as_New_Effective_Regulators_of_Oilseed_Rape_Growth/link/5d0172cea6fdccd130969240/download
http://www.rjlbpcs.com/article-pdf-downloads/2017/16/176.pdf

Karpenko, V., Marchenko, K. (2021). Productivity of hulless oats under the effect of microbiological preparation and
a plant growth regulator. Acta Sci. Pol. Agricultura, 20(3), 113-122. DOI: 10.37660/aspagr.2021.20.3.3

Vol

kohon, V., Chuchvaha, 1. (2013). Osoblyvosti protsesu
nitryfikatsii v korenevii zoni roslyn zhyta ozymoho za
dii mineralnoho azotu ta peredposivnoi bakteryzatsii.
[Features of the nitrification process in the root zone of
winter rye plants under the action of mineral nitrogen

and pre-sowing bacterization]. Agricultural
Microbiology, 17, 79-88.
Voskobulova, N., Novikova, A. (2011). Vliyanie

122

regulyatorov rosta na dinamiku nakopleniya suhogo
veshhestva i himicheskiy sostav rasteniy saharnogo
sorgo. [Influence of growth regulators on the dynamics
of dry matter accumulation and the chemical

composition of sugar sorghum plants]. Bulletin of beef
cattle breeding. Orenburg, 64(4), 130-133.

Zaiets, S., Kysil, L. (2019). Formuvannia fotosyntetychnoi

produktyvnosti sortiv yachmeniu ozymoho (Nordeum
vulgare L.) zalezhno vid strokiv sivby ta rehuliatoriv
rostu v umovakh zroshennia. [Formation of
photosynthetic productivity of winter barley varieties
(Hordeum vulgare L.) depending on sowing dates and
growth regulators under irrigation conditions].
Bioresources and Nature Management, 11(1-2), 89-97.
DOI: 10.30525/978-9934-588-73-0/1.10.

WYDAJNOSC OWSA BEZLUSKOWEGO W ZALEZNOSCI OD ZASTOSOWANIA
PREPARATU MIKROBIOLOGICZNEGO | REGULATORA WZROSTU ROSLIN

Streszczenie

Badania przeprowadzono w celu wyjasnienia ztozonego dziatania réznych dawek preparatu mikro-
biologicznego Melanoriz (Glomus sp., Aspergillus terreus, Trichoderma lignorum, Trichoderma viride,
Bacillus macerans, Arthrobacter sp., Bacillus subtilis, Paenibacillus polymyxa, ogélna liczba zywych
komorek 2,5x107 CFU'ml?') w ramach réznych metod stosowania regulatora wzrostu ro$lin Agrolight
(polyethylene glycol-400 + polyethylene glycol-1500, ogdlna zawartos¢ 770 g-dm?, sole kwasow
humusowych, 30 g-dm) na ksztaltowanie nadziemnej biomasy, produktywnoéé netto fotosyntezy i plon
ziarna owsa beztuskowego. Badania przeprowadzono na owsie beztuskowym (Avena sativa subsp. nudisativa
(Husnot) Rod. et Sold., Avena sativa L.) odmiany Myrsem przy uzyciu metod ogélnie przyjetych w praktyce
rolniczej. W trakcie eksperymentu stwierdzono, ze biomasa nadziemna, produktywnos$¢ netto fotosyntezy,
plon oraz masa tysigca ziaren owsa beztuskowego ulegly zmianie w zaleznosci od zastosowanego preparatu
mikrobiologicznego w roznych dawkach z regulatorem wzrostu roslin. Okazato si¢, ze oceniane parametry
owsa beztuskowego byty najwieksze w wariantach Melanoriz w dawce 1,5 dm*Mg + Agrolight w dawce 0,26
dm3Mg? (zaprawa przedsiewna) z opryskiwaniem upraw Agrolightem (1,0 dm*ha™). W fazie kwitnienia
owsa beztuskowego (BBCH 61-69) uzyskano wzrost biomasy nadziemnej o 21%, produktywnosci netto
fotosyntezy — o 13%, plonu ziarna — o 0,86 Mg-ha, masy tysigca ziaren — 0 12% — w wyniku tgcznego
stosowania preparatéw. Daje to podstawy do zastosowania Melanoriz 1,5 dm*Mg™ + Agrolight 0,26 dm*-Mg*
+ Agrolight 1,0 dm3ha? w uprawie proekologicznej owsa beztuskowego.

Stowa kluczowe: owies beztuskowy, preparat mikrobiologiczny, produktywno$¢ upraw, regulator wzrostu
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