/TN . Journal homepage: https://agriculturalscience.com.ua/en
pla nt an d SOl I Plant and Soil Science, 12(4), 17-27
> SCience Received: xx.xx.2021 Revised: xx.xx.2021 Accepted: xx.xx.2021
UDC 633.854.78:631.527.5:631.8 DOI: 10.31548/agr2021.04.0017

L.A. Garbar”

PhD in Agricultural Sciences, Associate Professor

National University of Life and Environmental Sciences of Ukraine
03041, 15 Heroiv Oborony Str., Kyiv, Ukraine

N.V. Knap

PhD in Agricultural Sciences

Mukachevo Vocational College of the National University of Life
and Environmental Sciences of Ukraine

9600, 32 Tomas Masaryk Str., Mukachevo, Ukraine

The realisation of the genetic potential of sunflower hybrids
under the influence of feeding conditions

Abstract. The use of microfertilisers against the background of the main fertiliser helps to increase
the efficiency of using nutrients of mineral fertilisers and soil by plants, which ensures an increase
in yield and an improvement in the quality indicators of the grown crop. The purpose of the study
was to establish the influence of crop nutrition conditions and select highly productive hybrids (NK
Diamantis, SI Kupava, NK Neoma) for specific soil and climatic conditions through the formation
of their productivity. Field studies were conducted during 2018-2019 on typical low-humus
chernozems of the Chernihiv region. The study programme provided for the laying of a three-factor
field experiment, in which hybrids (factor A) fertiliser options (Factor B), and foliar top dressing
(factor C) were examined in the phases of 4 and 8 sunflower leaves with Ecoline Boron, Nertus Boron,
Bast Boron products. Sunflower hybrids under study are NK Diamantis, SI Kupava, and NK Neoma.
Studies showed that the most productive was the SI Kupava hybrid with the maximum yield indicator
in the option with the application of N, R, K, .S, + N,, + Ecoline Boron (in the phases of 4 and 8 leaves
of 11/ha) - 3.46 t/ha. The fat content in sunflower seeds was determined by the morphobiological
features of the hybrid and fertiliser options. The use of foliar top dressing with microelements had
a positive effect on the fat content in the seeds of sunflower hybrids, which allowed obtaining the
maximum indicator in the option with the application of N, R, K,S,, + N,, + Ecoline Boron (5-6
leaves) in plants of the SI Kupava hybrid - 51.1%. The maximum content of oleic acid was identified
in the SI Kupava hybrid in the option with added N, R, K_S, + N,, + Ecoline Boron (5-6 leaves) -
77.2%. Due to the use of fertilisers containing boron, the content of this polyunsaturated acid can be

increased, improving the quality indicators of sunflower seed oil. The highest oil yield, according to the
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calculations performed, was obtained in the option with the application of N, R, K, .S,.+N,, + Ecoline

36756”10828

Boron (5-6 leaves) in plants of the SI Kupava hybrid, which amounted to 1.64 tonnes per 1 hectare

Keywords: sunflower; hybrids; nutrients; Boron; Ecoline Boron; Nertus Boron; Bast Boron,; yield; fat

content; protein content; oleic acid content

INTRODUCTION

Today, sunflower has become a convention-
al crop for modern agricultural business in
Ukraine. This is mainly due to the stable demand
of foreign markets for sunflower oil, which led
to the formation of attractive purchase prices
for producers of the internal market for seeds
of the crop, which contributed to the expansion
of acreage and the introduction of modern tech-
nologies for its cultivation. It is for this reason
that the culture remains attractive to producers.

Factors that can ensure the formation of
high crop yields include plant nutrition condi-
tions throughout the growing season and tech-
nological measures aimed at realising the ge-
netic potential of the crop in certain regions of
Ukraine. It is necessary today to thoroughly ex-
amine the potential possibilities of hybrids and
varieties for cultivating them in different grow-
ing conditions to identify their competitiveness
and popularise them, which will increase the
quality and yield indicators of the crop in gen-
eral (Eremenko, O., Kalenska, S., § Pokoptseva, L.
etal., 2019; Ieremenko, O. § Kalitka, V., 2016).

That is why today much attention is paid to
examining the influence of feeding conditions
on the formation of productivity of hybrids, both
foreign and Ukrainian selection, in specific soil
and climatic conditions of Ukraine (Kalenska,
Ryzhenko & Novytska et al.,, 2020; Domaratskiy,
Bazaliy et al., 2018).

The efficiency of oilseed production in
Ukraine in recent years has led to problems as-
sociated with the oversaturation of sunflower
crop rotations. An increase in the production of
sunflower seeds can be conducted due to the im-
provement of elements of its cultivation technol-
ogy, and the rational use of fertilisers is important
forit. The effectiveness of applying mineral fertil-

)

isers on sunflower crops in different agroclimatic
zones varies (Havryliuk, 2007, Totskyi, 2014).

ANALYSIS OF RECENT STUDIES
AND PAPERS

Recently, a substantial number of sunflower va-
rieties and hybrids with high productivity poten-
tial have been added to the State register of plant
varieties suitable for distribution in Ukraine.
However, the realisation of this potential occurs
only partially (leremenko, Kalitka § Kalenska,
2017; Bondarenko, Korytnyk § Pysmennyi, 2002).

Technological processes for growing a crop
are determined by the characteristics of its vari-
ety or hybrid, agrobiological features, which in-
clude requirements for growing conditions and
information about the influence of the crop on
soil properties, depending on the characteristics
of biology and agricultural technology.

Along with this, preference for growing
sunflower seeds is given to hybrids of foreign
selection. The advantages of the seed mate-
rial of these hybrids are the ability to form
high crop productivity. However, it should be
considered that these hybrids are inferior to
the resistance of Ukrainian ones to a num-
ber of pathogens characteristic of the climat-
ic conditions of sunflower-growing regions
in Ukraine. Features of the formation of pro-
ductivity of hybrids and varieties of crops,
their plasticity and adaptability to soil and cli-
matic conditions are the determining factor
in the case of their choice (Alves et al.,, 2017).

The selection of varieties and hybrids, the
features of the formation of reproductive or-
gans of the crop and the quality indicators of
the formed seeds are considered (Markova, 2011;
Havryliuk et al., 2007).

Plant and Soil Science, (12) 4



Garbar & Knap

Auxiliary elements in crop cultivation tech-
nologies have now become relevant to increase
sunflower productivity, in particular, seed inoc-
ulation with microbial-based preparations, and
foliar top dressing with biologics and microfer-
tilisers. The preference is often given to complex
fertilisers with a full set of nutrients necessary to
create optimal conditions for plant nutrition at
certain stages of their growth and development
(Bailly et al., 2016; Calvo, Nelson, Kloepper, 2014;
Domaratsky & Dobrovolsky 2018; Yeremenko &
Kalytka, 2016; Luhmenev, 2015).

The effectiveness of mineral fertilisers de-
pends both on the ratio of nutrients and on their
forms. With the same amount of active sub-
stance, different forms of fertilisers provide dif-
ferent results, which is due to the physiological
characteristics of fertilisers and plants.

Creating optimal conditions for crop nutri-
tion ensures the formation of an optimal leaf
surface area and maximum realisation of the
genetic potential of sunflower hybrids and vari-
eties (Kalenska, Gorbatyuk, Garbar, 2020; Helmy
& Ramadan, 2009).

The crop fertilisation system is determined
considering a number of factors. It should be con-
sidered that sunflower plants take substantially
higher amounts of nitrogen and phosphorus from
the soil compared to other agricultural crops.

Duetothelong period of consumption of nu-
trients, the crop requires a much larger amount
of them compared to the group of grain crops.

Notably, sunflowers need a different amount
of nutrients at different stages of their growth
and development: the overwhelming amount of
nitrogen and phosphorus is consumed before
the flowering phase and the formation of the
leaf apparatus, stems, and root system,; after the
appearance of baskets, phosphorus absorption
decreases sharply; potassium is absorbed by
sunflower throughout the growing season.

Food elements have different effects on
growth, development, crop formation, and prod-
uct quality: nitrogen enhances growth processes

Plant and Soil Science, (12) 4

and promotes the formation of larger baskets.
However, excessive nitrogen nutrition leads to
an extension of the growing season, and has a
negative impact on the processes of oil accu-
mulation in seeds, while increasing the protein
content in it. If there is an excess of nitrogen and
a sufficient amount of moisture, there is a pos-
sibility of lodging of plants and their damage by
pathogens (Phomopsis, white rot, etc.) (Melnyk,
Stepanenko, 2000; Shakaliy, 2017).

Sunflowers need phosphorus from germi-
nation to flowering. The element accumulates
before the flowering phase in the stem and
leaves, and later it moves to generative organs.
Plants absorb up to 70% of their phosphorus
needs during the basket formation period - the
end of flowering. The lack of phosphorus has a
negative impact on the formation and filling of
achenes and limits the productivity of sunflow-
er seeds. Phosphorus increases the drought re-
sistance of plants and the oil content of seeds,
ensures the formation of a powerful root sys-
tem, and promotes the laying of reproductive
organs.

Enhanced phosphorous nutrition reduces
the water consumption coefficient of sunflow-
er plants (Yeremenko et al, 2017 Buldykova,
Sheudzhen & Bondareva, 2015).

The purpose of the study is to establish the
influence of factors that were examined on the
formation of yield and quality indicators of sun-
flower hybrid seeds.

MATERIALS AND METHODS

Studies were conducted during 2018-2019 on
typical low-humus chernozems in the condi-
tions of the Chernihiv region.

In accordance with this goal, a study pro-
gramme and a field experiment scheme were
developed (Table 1). The scheme of the experi-
ment included the examination of hybrids (fac-
tor A), fertiliser options (Factor B), and the use of
foliar top dressing of crops (factor C) in the phas-
es of 4 and 8 sunflower leaves.
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Table 1. Formation of sunflower productivity elements (experiment scheme)

Hybrids
(factor A) / option designation

Fertiliser options
(Factor B) / option designation

Foliar use of protective products
(factor C) / option designation

1. NK Diamantis,
2. SI Kupava,
3. NK Neoma

27" 427781

2.N, R_K

1N R, K _S21+N

"7 7367567108728

_ 1. Ecoline Boron;
+Nz3' 2. Nertus Boron;
23 3. Bast Boron

Microfertiliser Ecoline Boron organic (nitro-
gen (N-NH,) boron (B) - 15.5%) is a liquid boron
fertiliser for foliar top dressing containing boron
in the form of an organic compound. Provides
stress and cold resistance for plants. The rate of
foliar application is 1-2 1/ha.

Microfertiliser Nertus Boron (150 g/l (bo-
ron-ethanolamine) provides an increase in the
yield and resistance of the plant to stress, bacterial
damage. The rate of foliar application is 1-1.5 1/ha.
Bast Boron (B (200 g/L); N (70 g/L) - provides
drought resistance of crops, prevents diseases
that occur as a result of boron deficiency, in-
creases yield and improves product quality in-
dicators. The rate of foliar application is 1-2 /ha.

The registered area is 50 m? with a four-
fold repetition. The placement of land plots
is systematic (Rozhkov, A.O., Puzik, VK, &
Kalenska, S.M., 2016). The seeding rate is 50
thousand germinating seeds/ha. Fertilisers
N, R, K.S, and N, R K .S were applied dur-
ing pre-sowing cultivation, N,, - during sowing.
Top dressing was conducted twice by foliar ap-
plication of Ecoline Boron, Nertus Boron, and

B2C3
B2C2
B2C1
B1C3
B1C2
B1C1

82 -, 3,12
B1 * 2,71

[}

05 1 1,5
5 NK Neoma

1 SI Kupava

Bast Boron in phases 4 and 8 leaves at the rate of
11/ha. Yield determination was conducted using
the accounting method, statistical data process-
ing was conducted using the SAS 9,4 programme.

RESULTS AND DISCUSSION

The study programme included investigating the
influence of the factors under study on the for-
mation of elements of productivity of sunflower
hybrids. After analysing the results obtained, it
is noted that providing sunflower plants with the
necessary macro — and micro-nutrients during
the entire growing season allows for increasing
the yield of the crop.

The level of the yield of sunflower hybrids in
the experiment depended on the weather con-
ditions of the years of the study, the morphobi-
ological features of the hybrids under study, and
the nutritional conditions created by fertiliser
options. The results show that in the options
without top dressing, the yield varied in the hy-
brid NK Diamantis from 2.42 to 2.76 t/ha, SI Ku-
pava from 2.71 to 312 t/ha, NK Neoma from 2.59
to 2.89 t/ha (Fig. 1).

35
3,31
3,46
3,25

2 2.5 3 3,5
NK Diamantis

Figure 1. Yield of sunflower hybrids, t/ha

Note: (HIP . A=0.27, B=0.14; C=0.11; ABC=0.39)
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The use of foliar top dressing against the
background of the main fertiliser with protec-
tive preparations with microelements contrib-
uted to an increase in the yield growth to the
corresponding options of the main fertiliser
from 0.46 to 0.56 t/ha in the hybrid NK Diaman-
tis, from 0.56 to 0.71 t/ha in SI Kupava and from
0.38 t0 0.52 t/ha in NK Neoma.

The most productive hybrid was SI Kupava
with the maximum yield indicator in the option
with the application of N, R_K, .S, + N, +Ecol-
ine Boron - 346t/ ha.

The conducted studies allow stating a posi-
tive strong correlation r = 0.93 in the relationship
between the yield of the SI Kupava sunflower hy-
brid and the fertiliser option (Fig. 2).

3,7

35

—

- M

3,1

Yield, t/ha

// v = 0,0018x" - 0,0437x" +0,4024x° - 1,7198x" + 3,4164x + 0,6425

29 /
2,7

R =0,927

2_,5 T T T
B1 B2 B1C1

B1C2

B1C3 B2C1 B2C2 B203

Fertilisation option

Figure 2. Yield formation model and correlation between yield and fertiliser option of SI Kupava
sunflower hybrid

Based on regression analysis, it was iden-
tified that yield changes have a polynomial
curve type and the yield of a medium-ripened
Sunflower hybrid SI Kupava (Y) depending on
the fertiliser option (X) can be described by the
following equation: y = 0.0018x° - 0.0437x* +
0.4024x3-1,7198x% + 3.4164x + 0.6425.

An important element of the characteristics
of sunflower products is the quality indicators
of oilseeds. The concept of quality covers many
indicators of physical and chemical origin. Phys-
ical indicators include: pericarp ratio, huskiness,
size, and volume mass. Chemical indicators in-
clude the fat content in achenes and kernels, the
protein content in seeds and meal, the content
of oleic acid, the ratio of amino acids, and the
acid and iodine numbers of oil. This study in-

cluded the assessment of fat and protein con-
tent in sunflower seeds. Determination of these
indicators allows for characterising the quality
of grown oilseeds.

Sunflower oil, unlike others, has a fatty
acid composition with a great advantage of
oleic acid over others. Conventional varie-
ties and brids of sunflower produce oil with
a content of 65-70% of oleic acid, and recent-
ly created high-oleic forms have a content
of this component in the range of 80-90%.
Therefore, the most valuable oil is the one that
contains the maximum proportion of oleic
acid. Notably, due to fertilisers and protective
preparations containing microelements, the
oil content in the sunflower seed core can be
increased in this way to improve the quality of

Plant and Soil Science, (12) 4 @ )
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raw materials. When introducing new varie-
ties and hybrids into production, it is impor-
tant to consider not only their yield but also
the content and output of oil and protein, and
the dynamics of their changes under the influ-
ence of growing conditions (Horbatiuk, E.M.,
2017). The fat content in the seeds of sunflower

hybrids under study depended both on the
morphobiological features of the hybrid and
on the conditions created by fertiliser options.
Analysis of the results obtained showed that
the use of foliar top dressing with microele-
ments had a positive effect on the fat content
in sunflower hybrid seeds (Table 2).

Table 2. Fat content in sunflower seeds, % (average for 2018-2019)

Hybrid
Fertiliser option

NK Diamantis SI Kupava NK Neoma
N,R, K, S21+N,, (background 1); 497 501 500
N,R..K,;:S,.*N,.(background 2); 493 49.2 491
Background 1+ Ecoline Boron (5-6 leaves) 504 507 50.6
Background 1+ Nertus Boron (5-6 leaves) 498 499 498
Background 1+ Bast Boron (5-6 leaves) 50.0 504 50.3
Background 2 + Ecoline Boron (5-6 leaves) 50.8 511 510
Background 2 + Nertus Boron (5-6 leaves) 50.2 504 50.3
Background 2 + Bast Boron (5-6 leaves) 501 50.8 507

The maximum indicator was obtained in the
option with the application of N, R_ K, .S, .+N, +
Ecoline Boron (5-6 leaves) in plants of the SI Ku-

pava hybrid, which corresponded to 511%. The

protein content in sunflower seeds depended
more on genetic characteristics than the exam-
ined factors (Table 3).

Table 3. Crude protein content in sunflower seeds, % (average for 2018-2019)

Hybrid
Fertiliser option . .
NK Diamantis SI Kupava NK Neoma

N,R, K, S21+N,, (background 1); 176 18.0 17.8

N, R, K, sS,5*N,,(background 2); 180 186 184
Background 1+ Ecoline Boron (5-6 leaves) 184 189 187
Background 1+ Nertus Boron (5-6 leaves) 17.8 181 179
Background 1+ Bast Boron (5-6 leaves) 182 184 182
Background 2 + Ecoline Boron (5-6 leaves) 187 190 18.8
Background 2 + Nertus Boron (5-6 leaves) 182 184 182
Background 2 + Bast Boron (5-6 leaves) 186 187 185

Plant and Soil Science, (12) 4
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In Ukraine, there are no standards regard-
ing the optimal size of seeds and their huskiness
in various processing methods. Notably, hybrids,
unlike varieties, have small seeds with greater
huskiness and lower oil content. Therefore, due
to the different quality of oilseeds, it is recom-
mended to process them without preliminary
hull separation - by direct extraction.

Sowing with high-quality seeds is one of the
main agrotechnical measures aimed at growing
high yields of agricultural crops. High-quality
seed material allows for ensuring proper plant
growth without additional energy costs (fertil-
isers, pesticides), reducing the negative impact
of weeds, diseases, pests, and increasing the

yield and quality of the resulting products on
this basis, improving the ecological state of the
field.

Sunflower oil is characterised by a fatty acid
composition with a substantial advantage of
oleic acid over others. The most valuable oil is
considered to contain the maximum proportion
of oleic acid. The results of studies showed that
the highest content of oleic acid was identified
in the SI Kupava hybrid in the option with the
application of N, R, K, S21+N,, + Ecoline Bo-
ron (5-6 leaves). Due to fertilisers and protec-
tive product, the content of this polyunsaturat-
ed acid can be increased and thus improve the
quality of oil (Table 4).

Table 4. Percentage of oleic acid in sunflower hybrid oil, % (average for 2018-2019)

Hybrid
Fertiliser option
NK Diamantis SI Kupava NK Neoma

N, R, K, S21+N,, (background 1); 727 76.1 74.2

N, R, K,;,S,.*N,,(background 2); 724 75.2 735
Background 1+ Ecoline Boron (5-6 leaves) 74.6 772 75.9
Background 1+ Nertus Boron (5-6 leaves) 741 757 75.5
Background 1+ Bast Boron (5-6 leaves) 739 754 75.3
Background 2 + Ecoline Boron (5-6 leaves) 737 76.9 747
Background 2 + Nertus Boron (5-6 leaves) 73.3 754 74.4
Background 2 + Bast Boron (5-6 leaves) 739 75.2 74.0

The total oil yield is an indicator that, on
the one hand, is determined by the fat content,
and on the other - by the yield. Consequent-
ly, even reducing the fat content of sunflow-
er seeds on fertilised backgrounds generally
makes it difficult to achieve an increase in the
amount of oil per 1 ha.

The highest oil yield, according to calcula-
tions, was obtained in the option with the appli-
cation of N, R, K, .S,.+N,, + Ecoline Boron (5-6
leaves) in plants of the SI Kupava hybrid, which
amounted to 1.64 tonnes per 1 hectare (Table 5).
Similar calculations were performed to deter-

mine protein output (Table 6).

Table 5. Oil yield from 1hectare of sunflower, t (average for 2018-2019)

Hybrid
Fertiliser option
NK Diamantis SI Kupava NK Neoma
N, R,,K,S21+N,, (background 1); 120 136 130
N, R, K,;:S,.*N,,(background 2); 136 154 142
Background 1+ Ecoline Boron (5-6 leaves) 145 166 150

Plant and Soil Science, (12) 4
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Table 5. Continued

Hybrid
Fertiliser option
NK Diamantis SIKupava NK Neoma
Background 1+ Nertus Boron (5-6 leaves) 134 1.56 140
Background 1+ Bast Boron (5-6 leaves) 1.37 164 140
Background 2 + Ecoline Boron (5-6 leaves) 151 177 159
Background 2 + Nertus Boron (5-6 leaves) 143 167 146
Background 2 + Bast Boron (5-6 leaves) 147 172 154

Table 6. Protein output from 1 ha of sunflower hybrids, t (average 2018-2019)

Hybrid
Fertiliser option - -
NK Diamantis SI Kupava NK Neoma

N, R,,K,S21+N,, (background 1); 043 049 046

N, R.K,,:S,s*N,,(background 2); 0.50 0.58 0.53
Background 1 + Ecoline Boron (5-6 leaves) 0.53 0.62 0.56
Background 1+ Nertus Boron (5-6 leaves) 048 0.56 0.50
Background 1+ Bast Boron (5-6 leaves) 0.50 0.60 0.51
Background 2 + Ecoline Boron (5-6 leaves) 0.56 0.66 0.59
Background 2 + Nertus Boron (5-6 leaves) 0.52 0.61 0.53
Background 2 + Bast Boron (5-6 leaves) 0.54 0.63 0.56

The maximum indicator was obtained in the
option with the application of N, R_ K, .S, .+N, +
Ecoline Boron (5-6 leaves) in the SI Kupava hy-
brid, which was 0.66 tonnes per 1 hectare.

The weather conditions during the growing
seasons under study in 2018 were the most fa-

vourable for growing sunflower hybrids.

CONCLUSIONS

The results of the study showed that the use of
Ecoline Boron, Nertus Boron, Bast Boron prepa-
rations twice in the top dressing in phases 4 and
8 of sunflower hybrid leaves against the back-
ground of the main fertiliser provided the crea-

tion of favourable conditions for the formation of
hybrid productivity elements and contributed to
an increase in yield and seed quality indicators.

The highest effect of applying fertilisers was
obtained by applying N_ R, K, .S . +N,. and foliar
top dressing of Ecoline Boron to plants of the SI
Kupava hybrid.

The complex influence of the factors under
study ensured the formation of the yield of the
SI Kupava hybrid in the option with the applica-
tion of N, R, K, .S,.+N,. and foliar top dressing
of Ecoline Boron (phases 4 and 8 leaves (0.11/ha
each) with an indicator of 3.46 t/ha and a fat con-

tent of 51.1%.
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HauioHanbHMI yHiBepcUTET BiopecypciB i NPUPOAOKOPUCTYBAHHA YKpaiHu
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KaHanAaT CinbCbKOrocnoAapCbKMX HayK

MyKauiBCbKMI arpapHMin Koneaxk HauioHanbHoro yHisepcuTeTy Biopecypcis i
NPMPOAOKOPUCTYBAHHA YKpaiHM

9600, syn. Tomawa Macapuka, 32, m. MykayeBo, YKkpaiHa

Peanisauia reHeTU4YHOro noteHuiany ripuaiB COHALWHUKY
3a BNJ/IMBY YMOB XXUBJIEHHA

AHoTauUia. 3acTocyBaHHA MiKpomo6pyB Ha GOHI OCHOBHOTO YZOOpPEHHS CIIpUAE MiABUIIEHHIO
ebeRTUBHOCTI BUKOPUCTAHHS POCIMHAMY [TOKUBHUX eJIEMEHTIB MiHepaIbHUX JOOPUB Ta IPYHTY,
1110 3a6e31euye 3pOCTAHHA YPOIKANHOCTI Ta MOJIITIIIeHHS ITOKA3HUKIB IKOCT] BUPOLIEHOTO YPOXKAIO.
MeTol0 TIPOBEeIEeHHs AOCIIIXeHb 6yJI0 BCTAHOBJIEHHSA BIUIMBY YMOB JKUBJIEHHS KYJIBTYPU Ta
Miz6ip BUCORONpOAYRTUBHUX ribpumie (HK MiamanTic, CU Kymasa, HK HeoMa) /19 KOHKPETHHX
I'PYHTOBO-KJIIMaTuYHUX YMOB Uepe3 GOpMyBaHHSA IXHBOI IIPOAYKTUBHOCTI. [107IbOBI JOCIII>RKEHHS
TIPOBOJWIIMN BIPOINOBK 2018-2019 pp. HAa YOpHO3eMax TUIIOBUX MaJIOTYMyCHUX YepHIriBCbKOl
obnacti. TIporpaMoio HAOCTiIXeHb Iepenbadanocs 3aKIaJeHHS TPUPAKTOPHOTO II0JIBOBOTO
IOCIIiMly, y AKOMY BUBYAJIM Tibpyay (AMHHKK A) BapiaHTy yno6peHHs (YMHHUK B) Ta mo3akopeHeBe
migRuBIeHHS (YMHHYK C) v dasi 4 Ta 8 JIMCTKIB COHAIIHUKY ITpenaparaMy Erosain Bop, Hepryc
Bop, Bact Bop. Ti6puay COHAINHMKA, U0 BuBYanucsa, - HK JliamanTic, CU Kymasa, HK Heoma.
JocnimkeHHA ITOKa3aJIy, 0 Hal6IbII yposKaliHUM BUABUBCA ribpun CU Kymnasa 3 MaKCUMaJIbHUM
MTOKA3HMKOM YPOXXaMHOCTI Ha BapiaHTi i3 3acTocyBanHaM N36P56K108S28 + N23 + Erkonaiin Bop (y
dasi 4 Ta 8 MUCTKIB 110 171/ra) — 3,46 T/ra. VMICT JXMpy B HACIHHI Ti6PUIIB COHANITHUKY BU3HAYABCA
MopdobionorivHuMU  ocobnuBOCTAMU ribpuay Ta BapiaHTaMu yZOOpPEHHS. 3aCTOCyBaHHS
[103aKOpeHeBUX IIiPKUBJIEHb MiKpoeleMeHTaMU MaJlo [IO3WUTHMBHUN BIUINB Ha BMICT JXUpDY B
HaciHHi ri6pyziB COHAMHUKY, U0 JAJ0 3MOTy OTPUMAaTU MaKCUMasbHUM [TOKA3HUK Ha BapiaHTi
3a BHeceHHs N36P56K108S28 + N23 + Erosaiin Bop (5-6 MUCTKIB) y pociuH ribpuny CUKymnaga -
51,1 %. MarCHMaJIbHUM BMICT 0J1eIHOBOI KUCJIOTH 610 BUSBJIEHO B ribpuny CU KyraBa Ha BapiaHTi
3 BHeceHHAM N36P56K108S28 +N23 + Eronatiin Bop (5-6 MuUCTKIB) — 77,2 %. 3aBASKU 3aCTOCYBAHHIO
Io6pwuB, 1110 MicTaTh 60p, YMICT 11i€l MmoniHeHacHYeHOI KUCIOTH MOXKHA ITiABUIIKTH, MTOJIIIIIYIOUM
TIOKa3HUKU SKOCTI 0J1ii HaciHHS COHANTHUKY. HalBUIMUN BUXIiJ OJIii, BIITIOBIAHO IO IIpOBemEeHUX
PO3paxyHKiB, 6yJI0 OTPUMAHO Ha BapiaHTi 3 BHeceHHaM N36P56K108528 + N23 + Exosaris Bop (5-6
JIMCTKIB) y poc/ivH ribpumy CU Kyriasa, 1110 CTaHOBUB 1,64 T 3 1 reKkTapa

KniouoBi crnoBa: COHAIHUK; M6puay; eJIleMeHTH XUBJIeHHS; 60p; EKonarinBop; HepTyc Bop; BacT
Bop; ypOsKaMHiCTh; yMICT JKUPY; BMICT 6i/IKy; BMiCT 0J1eTHOBOI KUCJIOTH
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