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REDISTRIBUTION OF NUTRIENT ELEMENTS

OF GRAY FORESTAL SOIL UNDER GRAIN CROPS
IN SHORT-ROTATION CROP ROTATIONS

UNDER DIFFERENT FERTILIZATION SYSTEMS

In the conditions of short-rotation crop rotations, the influence of
fertilization systems and precursors on the nutrient regime of grey forestal soil under
winter wheat and spring barley was investigated.

It was established that the highest content of nutrients under winter wheat
and spring barley is formed in the conditions of the traditional fertilization system.
During the direct application of 40 t/ha of manure to winter wheat in combination
with mineral fertilizers in a dose of NeoPsoKoo in the phase of vegetation recovery of
the crop in the arable layer of the grain crop rotation, the concentration of alkaline
hydrolyzable nitrogen compounds was 13.51 mg kg of soil, mobile forms of
phosphorus and potassium were 14.20 and 12.00 mg kg* of soil. By the application
under spring barley of the complex NeoPeoKeo + byproducts of the precursor of
winter wheat in the grain-forage and NeoPeoKeo in the crop rotation in the seedling
phase, 12.34-12.40 mg kg of soil alkaline hydrolysis nitrogen was formed, 12.72-
12.81 and 11 .28-11.44 mg kg of the soil of mobile forms of phosphorus and
potassium

Higher values of mobile compounds of the main nutrients of plants under
winter wheat are formed after the precursors meadow clover and peas. The lowest
values are observed in repeated sowings: in the phase of recovery of crop vegetation
on unfertilized variants in crop rotation with the predecessor of meadow clover the
content of mobile forms of nitrogen, phosphorus and potassium amounted to 10.81,
10.93 and 9.71 mg kg* of soil, in grain with a predecessor of peas it was 10.72,
11.11 and 10.19 mg kg™ of soil, in repeated sowings of winter wheat in grain
rotation 10.19, 10.86 and 9.79 mg kg™ of soil.

Before the end of the vegetation season of winter wheat and spring barley,

the content of nutrients decreased and equalized by the absolute intervariant values
© Kachmar O. Y., Dubytska A. O.,

Shcherba M. M., Saveryn L. V.,

Taravska O. V., Vovk A. I, Koryk Z. O., 2022
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due to their use by plants for growth, development and crop formation.

The use of organo-mineral fertilization systems ensured an increase in the
level of provision of the soil environment with organic substances. Under the
alternative fertilization system, the amount of by-products after meadow clover was
8.20-9.00 t/ha, corn for grain — 6.74 t/ha, winter wheat — 4.63-5.25 t/ha, and with
growing it in repeated crops — 5.06-5.27 t/ha. Potatoes grown under an alternative
fertilization system in crop rotation formed 2.43-2.56 t/ha, and buckwheat — 2.86
t/ha of by-products. Under the traditional fertilization system, this indicator was the
highest among all cultivated crops.

Keywords: short-rotation crop rotations, winter wheat, spring barley,
fertilization systems, nutrients, plant residues.

Kaumap O. M., Jyounska A. O.%, Illep6a M. M.., Cagepun I. B..,
Tapascbka O. B.L, Boek A. 1.2, Kotuk 3. 0.2

UnctutyT cinbepkoro rocnogapcTsa Kapnarcekoro periony HAAH

2HanionanbHuii yHiBepcuTeT «JIbBIBCHKA TIOMITEXHIKa

Ilepepo3moniyl eneMeHTIB :KMBJICHHSl Ciporo JiicOBOro IPYHTY g
3epHOBMMH KYJIbTYpaMH B KOPOTKOPOTAUiiiHUX ciBO3MiHAX 3a pi3HMX cHCTeM
y100peHHsI

B ymoBax KOpOTKOpOTAaIifHMX CiBO3MIH JOCHI/)KEHO BIUIMB CHCTEM
yIoOpeHHsI Ta TONEPEIHUKIB HA IMOXKHBHUI PEXHUM CIpOTo JICOBOTO IPYHTY IIif
MIICHULEIO 03UMOI0 Ta TYMEHEM SIPUM.

BcranoBneHo, mo HaWBHIIMIT BMICT €JIEMEHTIB XKHMBJICHHS M IIICHHUICIO
03MMOI0 Ta SYMCHEM spUM (OPMYETBCS B YMOBaX TpPAAULIHHOI CHCTEMH
ynoOpeHHs. 3a 6e3MmocepeTHOT0 BHECEHHS ITiJl MIICHUI0 o3uMy 40 T/ra THOWO B
MO€THAHHI MiHepansHUMH JoOpuBamMu B 11031 NeoPooKoo y ¢asi BimHOBIEHHS
BereTamnii KyJbTypd B OPHOMY IIapi 3€pHOBOI CiBO3MIHM KOHLICHTpALis CIIOIYK
JIETKOT1IPOIIi3HOT0 a30Ty cTaHoBWIa 13,51 mr xr! rpynry, pyxomux Gopm dochopy
i kamiro — 14,20 i 12,00 mr kr! rpyHry; Bim 3acTOCyBaHHS IIifil SYMiHB spMii
kommiekcy NeoPeoKeo + moGiuHa mpoayKiist monepeiHuKa MIIeHHI]i 03UMOi B 3epHO-
kopMoBiii Ta NeoPsoKeo y 1uiomo3minniil ciBo3Minax y ¢asi cxoxis ¢opmysanocs
12,34-12,40 mr xr’! rpyHTy nerkorigpofizHoro asory, 12,72-12,81 i 11,28
11,44 mr k'l rpynry pyxomux dopm pocdopy ii kaiiro.

Bumii 3HaueHHS pyXOMHX CIIOIYK OCHOBHHX €JI€MEHTIB )KHBIICHHS POCIHNH
i MIOICHUIEI0 03UMOI0 (DOPMYIOTBHCA TICHS TOTEPEIHHUKIB KOHIOMIWHA JTydHA H
TOpOX, HAWHIDKYI TTOKAa3HUKM CIIOCTEpIraloThCS B TOBTOPHHUX TIOCiBax: y asi
BIZTHOBJICHHSI BeTeTallii KyJIbTypH Ha HEYHOOpEHHWX BapiaHTaX y IUIOMO3MiHHIH
CIBO3MiHI 3 MOMEPEAHUKOM KYJIbTYpH KOHIOUIMHA JIydHa BMICT PYXOMHX (HopM
azoty, docdopy i kaniro cranosus 10,81; 10,93 i 9,71 mr kr! rpynTy, y 3epHOBiit 3
nonepeHuKoM ropox — 10,72; 11,11 # 10,19 Mr kr! rpyHTy, y OBTOPHMX MOCiBax
TILIEHNI 03UMOT B 3epHOBIH ciBo3Mini — 10,19; 10,86 i1 9,79 mr krt rpynry.

Jlo 3akiHYeHHS BereTailii MINCHUI[ O3MMOI Ta SYMEHIO SIPOr0 BMICT
CIIEMEHTIB  KHMBJICHHS 3HW)KYBaBCS 1 BHPIBHIOBaBCS 32  aOCONIOTHUMH
MDKBapiaHTHUMH 3HAQUEHHSIMHU BHACIIIOK BHKOPUCTaHHS X POCIMHAMH IJISL POCTY,
PO3BUTKY i1 (hOpMyBaHHS BPOXKAIO.
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3acTocyBaHHSI OpraHO-MiHEpaNbHUX CHCTEM YIOOpEHHS 30LIBIIyBasO
piBeHb 3a0€3MEYCHOCTI IPYHTOBOTO CEPElOBHINA OPraHiYHUMH PEYOBHHAMH. 3a
AIbTEPHATUBHOI CHCTEMH YAOOPEHHS KIIbKICTh NOOIYHOI MpoayKuii —micis
KOHIOIIMHY J1y4HOl Oyna 8,20-9,00 T/ra, Kykypya3u Ha 3epHO — 6,74 T/ra, MIICHULI
o3umoi — 4,63-5,25 1/ra, a mpu ii BUPOIIYBaHHI B MOBTOPHUX mociBax — 5,06—
5,27 rt/ra. Kapromms, BHpomeHa 3a aJbTEPHATHBHOI CHCTEMH YIOOpPEHHS Yy
ciBo3MmiHi, hopmyBana 2,43-2,56 1/ra, a rpedka — 2,86 T/ra moOIUHOI MpoayKIii. 3a
TpamumiiHOI CcHCTeMH yHOOpeHHs Ied IOKa3HMK OyB HalBHIIMM 3a BCiMa
BUPOIIYBaHUMH KYJIbTYPaMH.

KniouoBi cjoBa: KOpOTKOpOTaLiifHI CiBO3MIHHU, MIIEHUISI O3UMa, SYMiHb
SApUH, CHCTEMH YIOOPEHHS, €IEMEHTH XKUBJICHHS, POCIMHHI PEIITKH.

Introduction. An important condition for the efficient management
of agricultural production, the achievement of the highest possible level of
realization of the productive potential of agricultural crops and the obtaining
of significant values of ecologically and economically reasonable yields is
the provision of high soil fertility during the entire vegetation period of
plants, which is determined by a complex of water-physical, agrochemical
and microbiological properties [2, 8, 17, 18, 26]. Agrochemical
characteristics depend on the intensity of the soil processes of accumulation,
destruction, synthesis and transformation of substances and determine the
nutrient regime of the soil environment, the main management measures of
which are the implementation of scientifically based crop rotations and the
use of organo-mineral fertilization systems [3, 10, 14, 30, 33].

In crop rotation, the genetically determined productive capacity of
soils and the vyield potential of agricultural plants are most fully
implemented, it determines the systems of fertilization, mechanical tillage
and protection of crops from weeds, pests and pathogens, ensures the
natural supply of plant residues, which contribute to the return to the soil
environment of significant parts of macro- and microelements, serve as
energy material for soil microflora, determine the biogenicity of soils and
their humus content [1, 6, 13, 15, 16, 25, 36].

Organo-mineral fertilizer complexes based on both traditional (cattle
manure) and alternative (plant by-products, post-harvest siderates)
components have the highest effect on optimizing the nutrient regime of
soils, the accumulation of water-soluble and exchangeable forms of the
main nutrients, and the transformation of the biological substrate [4, 5, 7,
28, 37].

With their use, a special trophic environment is formed in the soil,
which stabilizes the organic colloidal complex, and increases the proportion
of its saturation with exchangeable forms of nutrients. Mineralization of
organic matter introduced into the soil environment by microbial cenosis,
and involvement of its decay products in the biological cycles of the

10
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circulation of substances contributes to the improvement of agrochemical
indicators, as well as a higher level of supply of plants with nutrients [12,
24,29, 31, 34, 35].

This is extremely important in the development of fertilization
systems, since in conditions of high anthropogenic loads on the soil, with
the harvest occurs a significant alienation of part of the created organic
matter, and therefore of the nutrients and energy contained in it, which, in
turn, leads to less bioproductivity of agrocenosis [27, 32].

Therefore, the management of the nutritional regime of plants
involves the introduction of rational, balanced fertilization systems that
would meet the needs of crops in nutrients throughout the growing season,
contribute to their return to the soil with plant residues, restore soil reserves
and ecological balance in agricultural landscapes [9, 11, 18, 19].

Materials and methods. The research was conducted during 2016-
2020 at the experimental ground of the Institute of Agriculture of the
Carpathian Region, which is located in the village Stavchany of Lviv
district, Lviv region. The study was carried out in the conditions of a two-
factor stationary experiment, which has the status of long-term and entered
into the Register of stationary experiments of Ukraine (certificate number —
053). The experiment was established in 2001 on grey forestal surface-
gleyed soil. The number of researched factors is 2 (areas of the first order —
systems of short-rotation crop rotations, second — fertilization systems).

The experiment studies 9 different field crop rotations (3-4-5-field)
with saturation with grain crops (s.g.c.) from 50% to 100%, on the options
of using traditional (combination of mineral fertilizers and manure) and
alternative (combination of mineral fertilizers, straw, harvest siderates)
organo-mineral fertilization systems and without fertilization (control). The
experimental data covered in this article were obtained from seven crop
rotations of the experiment: 1) peas — winter wheat — winter wheat — oats
(four-field grain, 100% s.g.c.); 2) peas — winter wheat — corn (grain) — oats
(four-field grain, 100% s.g.c.); 3) meadow clover — winter wheat — winter
wheat — spring barley + meadow clover (four-field grass-grain, 75% s.g.c.);
4) meadow clover — winter wheat — potato — spring barley + meadow clover
(four-field crop rotation, 50% s.g.c.); 5) buckwheat — winter wheat — potato
— spring barley (four-field grain-weed removing, 75% s.g.c.); 6) corn (green
mass) — winter wheat — buckwheat — soybean — winter wheat (five-field
grain-weed removing, 80% s.g.c.); 9) winter wheat — winter wheat — fodder
beans (triple-field, 66% s.g.c.). In the traditional system of fertilization on
the background of manure (40 tons once per crop rotation under weed
removing crops, and in the 1st and 3rd crop rotations — under winter wheat
in repeated sowings), mineral fertilizers were applied in the dose: under
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winter wheat NgoPooKao, spring barley — NeoPsoKeo, 0ats — NaoP40Kao,
buckwheat — NgoPeoKso, peas — NasPssKas, SOy — NasPasKss, potatoes —
NgoPgoKgo, corn — Ni20P100Ki00. In an alternative system with half doses of
mineral fertilizers on the background of ploughing all the by-products (bp.)
of the cultivated crops once per rotation, oil radish was sown post-harvest as
siderate (under the same crops where manure was applied in the traditional
system, at the same time, full doses of mineral nutrition were applied). In
the three-field crop rotation, one (mineral) fertilizer system was applied
with NeoPgoKgofor winter wheat, and NasP4sKas for fodder beans. The options
were repeated three times, the location was consecutive. The total area of
the site according to the crop rotation factor was 864 m? (72 m x 12 m), by
fertilizer: total area 96 m? (12 m x 8 m), accounting area — 60 m? (10 m x 6
m). The introduction of crops into the crop rotation was carried out
simultaneously on all fields.

The influence of fertilization systems on changes in the nutritional
regime was studied under winter wheat of the Poliska 90 variety, spring
barley of the Kniazhyi variety.

The soil of the experimental plots — gray forestal surface-gleyed
coarse dusty light-loamy with the following agrochemical properties (before
the experiment): humus content 1.67-1.71%, the number of absorbed bases
4.4-5.0 mg-eq kg* of soil, easily hydrolyzable nitrogen 9.2-9.9, mobile
phosphorus and exchangeable potassium 10.8-11.13 and 9.3-9.5 mg kg
soil, respectively. The reaction of the soil solution is pHxci 4.70-4.84,
hydrolytic acidity 2.26 mg-eq kg™ of soil.

The selection of soil samples of experimental variants and their
preparation for laboratory and analytical work was carried out in accordance
with DSTU 4287:2004 [22] and DSTU ISO 11464-2001 [23]. The
following soil samples were determined: easily hydrolyzable nitrogen —
according to Kornfield (DSTU 7863:2015) [20]; mobile phosphorus and
exchangeable potassium according to Kirsanov (DSTU 4405:2005) [21].

The values of the listed indicators were determined from the arable
(0-20 cm) and sub-arable (20-40 cm) layers for five years (2016-2020) in 3
repetitions and in 2 analytical parallels (in general for each of the layers,
n = 30).

In the conducted research, general scientific and special research
methods were used. With the help of a field experiment, data on the
variability of nutrients under the influence of agrotechnological factors were
obtained; by the laboratory-analytical methods — quantitative characteristics
of the redistribution of mobile compounds of nitrogen, phosphorus and
potassium in the soil environment were established; by the calculation-
comparative methods — the number of changes in the studied indicators was
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substantiated.

Results and discussion. The nutritional regime is an important
factor in increasing the production process of agricultural crops and an
ecological indicator of maintaining soil fertility [3, 8, 25]. In order to ensure
high yields of agricultural crops, it is extremely important to provide them
with a sufficient amount of nutrients during the entire growing season. In
different periods of life and development, plants need different amounts of
them. Conditionally, this need can be represented parabolically: in the initial
phenological phases and during ripening, it is smaller, and during the time
interval of active growth and development of the plant, it gradually
increases, approaching the peak during the formation of fruits, and then
gradually decreases as they ripen.

Therefore, it is important to study the impact of agrotechnological
factors on the dynamics of mobile compounds of nitrogen, phosphorus and
potassium as the main elements of plant nutrition.

The studies conducted under the conditions of a stationary
experiment under winter wheat established (Table 1) that at the time of
sowing the crop in the arable layer on the control variants, the highest
values of easily hydrolyzable nitrogen were in the crop rotation with the
predecessor meadow clover (10.38 mg kg soil) and in grain rotation after
the predecessor of peas (10.31 mg kg soil). The maximum availability of
mobile forms of phosphorus on unfertilized variants was observed in grain-
weed removing crop rotations: after buckwheat (10.89 mg kg of soil) and
after soybeans (10.72 mg kg* of soil). Without the use of fertilizers, a
higher level of plant-available forms of potassium was noted in the grain-
weed removing rotation after the predecessor of soybeans (9.88 mg kg of
soil) and in the grain rotation after peas (9.80 mg kg of soil). In the phase
of recovery of winter wheat vegetation on the background (unfertilized)
variants, the best nutritional regime was formed in the crop rotation with the
precursor of meadow clover culture (the content of mobile forms of
nitrogen, phosphorus and potassium was 10.81, 10.93 and 9.71 mg kg of
soil) and in grain rotation with a predecessor of peas (by the nutrients,
10.72, 11.11 and 10.19 mg kg* of soil). The lowest values of the nutritional
regime (10.19, 10.86 and 9.79 mg kg* of soil) were in grain rotation in
repeated sowings of winter wheat.
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Thus, without the imposition of fertilization systems, the highest
values of the main indicators of effective fertility are provided by the
predecessor of meadow clover in the crop rotation and peas in the grain
crop rotation.

The use of fertilization systems ensured a significant increase in the
values of the nutritional regime. The highest content of nutrients in the
phase of crop vegetation recovery was observed under the conditions of the
traditional system when 40 t/ha of manure and mineral fertilizers in a dose
of NeoPgoKgo Were directly applied under winter wheat. In the arable layer in
the grain crop rotation, the concentration of easily hydrolyzable nitrogen
compounds was 13.51 mg kg of soil, mobile forms of phosphorus and
potassium — 14.20 and 12.00 mg kg of soil. When combining a complex
alternative organic component (green mass of oil radish on the background
of by-products of winter wheat) and NeoPgoKgo, the content of nutrients
available to plants in the soil environment was lower and amounted to
12.96, 13.28 and 11.65 mg kg™ of the soil, respectively, mobile compounds
of nitrogen, phosphorus and potassium (alternative fertilization system).

Applying mineral fertilizers directly under winter wheat, and the
organic component under another crop of the crop rotation, i. e. at a distance
in time, formed a nutritional regime at a lower concentration level in all
studied crop rotations. The range of variability of the content of easily
hydrolyzable nitrogen was 12.17-13.09 mg kg of soil, mobile forms of
phosphorus and potassium — 13.17-13.70 and 11.25-11.78 mg kg™ of sail,
respectively.

Before the end of the vegetation season of winter wheat, the content
of nutrients decreased and leveled off in terms of absolute intervariant
values due to their use by plants for growth, development and crop
formation, and in the phase of full maturity of the crop in the control
variants of crop rotation, it was 8.88-9.74 mg kg of easily hydrolyzable
soil of nitrogen, 10.05-10.42 and 8.67-9.36 mg kg' of soil mobile
compounds of phosphorus and potassium, respectively 10.16-11.25, 11.45-
12.29 and 9.80 on fertilized — 10.58 mg kg™ soil (traditional fertilization
system) and 9.42-10.59, 10.43-11.27 and 9.26-10.31 mg kg* soil
(alternative fertilization system).

Observations of the dynamics of the nutritional regime during the
growing season of spring barley grown in two crop rotations showed that
the highest content of plant nutrients was at the time of crop emergence
(Table 2). On unfertilized variants, the following concentration levels were
observed: 9.70 mg kg* soil of easily hydrolyzable nitrogen, 10.79 mg kg
mobile forms of phosphorus and 9.81 mg kg™ soil mobile compounds of
potassium in the grain-forage crop rotation and, respectively, 9.76, 10.63
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and 9.64 mg kg of soil in the crop rotation. On variants of the traditional
fertilization system, when NgoPsoKso Was applied to the crop during two crop
rotations, 12.34-12.40 mg kg of easily hydrolyzable nitrogen was formed,
12.72-12.81 and 11.28-11.44 mg kg of mobile soil forms of phosphorus
and potassium. Under the conditions of an alternative fertilization system,
when N3zoP30Kso was applied on the background of by-products of winter
wheat in the grain-forage crop rotation and N3oP30Kso in the crop rotation,
11.27-11.31 mg kg? of easily hydrolyzable nitrogen accumulated in the
soil, 11.47-11.64 and 10, 86-11.03 mg kg of the soil of mobile compounds
of phosphorus and potassium.

During the vegetation season of spring barley, the content of
nutrients in the soil decreased as a result of their use by plants for growth,
development and crop formation. The lowest values of plant nutrients were
observed in the phase of full maturity of the crop and amounted to 8.83-8.89
mg kg of easily hydrolyzable nitrogen soil, 9.65-9.78 and 8.96-9.06 mg kg
! of phosphorus and potassium compounds available to plants in the soil on
unfertilized backgrounds. In the variants of application of organo-mineral
fertilization systems, their amount was 10.04-10.7 mg kg, 11.16-11.25 mg
kg™ and 9.59-9.70 mg kg* and 9.27-9.40, 10.10-10.18 and 9.27-9.38 mg kg
1 of soil.

Scientific studies have proven that plant residues of agricultural
crops are an important factor influencing the nutrient regime and
redistribution of organic substances in the soil [29, 27]. During their
mineralization, a significant part of nitrogen, phosphorus and potassium,
used by plants from fertilizers and soil, is returned to the soil. The amount
of plant residues that accumulate in the soil depends on the range of crops
grown in crop rotations, their productivity, biological and morphological
features, weather conditions and nutrition levels.

As the results of our research showed (Table 3), in the variants
without fertilizer application, the highest amount of plant residues
accumulated in the soil after meadow clover (7.60-8.00 t/ha), corn for grain
(5.15 t/ha) and winter wheat (3.97-4.45 t/ha). When sowing winter wheat in
repeated sowings, this indicator was lower — 3.82-3.91 t/ha. The least
amount of organic matter entered the soil after potatoes (1.41-1.46 t/ha) and
buckwheat (2.55 t/ha).

The use of organo-mineral fertilization systems ensured an increase
in the provision of the soil environment with organic substances. Under the
alternative fertilization system, the number of by-products after meadow
clover was 8.20-9.00 t/ha, corn for grain — 6.74 t/ha, winter wheat — 4.63-
5.25 t/ha, and with growing it in repeated crops — 5.06-5.27 t/ha.
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Potatoes grown under an alternative fertilization system in crop
rotation formed 2.43-2.56 t/ha, and buckwheat — 2.86 t/ha of by-products.
Under the traditional fertilization system, this indicator was the highest
among all cultivated crops. In particular, after meadow clover remained
9.85-11.34 t/ha, corn for grain — 7.77 t/ha, winter wheat — 5.65-5.97 t/ha,
winter wheat in repeated sowings — 5.90-6.27 t/ha of organic substances. On
the background of this fertilization system, the number of by-products in
potatoes and buckwheat increased to 2.88-3.00 t/ha and 3.40 t/ha.

The analysis of the accumulation of plant residues by crop rotation
showed that, in general, during the rotation, the largest amount of them
entered the soil environment in the grain-forage (19.36-27.41 t/ha) and crop
(17.31-25.05 t/ha) rotations, the smallest — in grain-weed removing with
75% saturation with grain crops (11.81-17.00 t/ha). Accordingly, based on
the calculation per hectare of crop rotation, this indicator was: 4.84-6.85,
4.33-6.26 and 2.95-4.25 t/ha. The amount of accumulation of plant residues
in other crop rotations acquired intermediate values.

Conclusions

The formation of the nutrient regime of the soil under grain crops in
short-rotation crop rotations is influenced by the fertilization system and
precursors.

Without the introduction of fertilizers during the recovery of winter
wheat vegetation, the higher values of the indicators of the nutritional
regime are formed in the crop rotation with the precursor of the meadow
clover culture (the content of mobile forms of nitrogen, phosphorus and
potassium was 10.81, 10.93 and 9.71 mg kg of soil) and in grain with a
predecessor of peas (according by nutrients, 10.72, 11.11 and 10.19 mg kg
of soil); the lowest (10.19, 10.86 and 9.79 mg kg™ soil) — in grain rotation in
repeated sowings of winter wheat.

Accumulation of the highest content of nutrients in the soil takes
place on variants of the traditional fertilization system with the application
of a fertilized complex with 40 t/ha of manure and mineral fertilizers in a
dose of NeoPgoKgo directly under winter wheat, and NeoPsoKeo Under spring
barley.

The largest amount of plant residues accumulate in the soil under the
traditional fertilization system after meadow clover (9.85-11.34 t/ha), corn
for grain (7.77 t/ha), winter wheat — (5.65-5.97 t/ha), the lowest — after
potatoes (2.88-3.00 t/ha) and buckwheat (3.40 t/ha).

The highest level of accumulation of plant residues by crop rotations
in the soil environment occurs in grain-fodder (19.36-27.41 t/ha) and crop
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(17.31-25.05 t/ha) rotations, the lowest — in grain-weed removing crop with
75% saturation with grain crops (11.81-17.00 t/ha).
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THE INFLUENCE OF FERTILIZERS ON THE DYNAMICS
OF THE DEVELOPMENT OF POTATO VARIETIES
OF DIFFERENT MATURITY GROUPS

Theoretical substantiation and new solutions to an important scientific
problem are given. The research on the issue of improving certain elements of
technology for growing potato varieties of different maturity groups in relation to
soil and climatic conditions of the Western Forest-Steppe of Ukraine is analyzed and
generalized.

The expediency and topicality of using (both individually and in
combination) agro-technological methods that increase crop yields were clarified.
Namely: basic nutrition, foliar fertilization with microfertilizers and new growth
regulators of biological origin containing L-a-amino acids, and different nutrition
areas.

The growth of the vegetative mass of plants with the maximum formation of
the daily increase in the yield of tubers is of great importance for increasing the
productivity of potatoes. The number of stems in a bush is of significant importance
for the accumulation of potato yield, where in the future, each stem in the process of
growth and development becomes an independent plant with its own root system
that forms stolons and forms tubers.

The plant uses carbon dioxide from the air with the help of chlorophyll,
which gives plants its characteristic green colour. Chlorophyll is housed in cellular
structures called chloroplasts. Solar energy is captured by chlorophyll grains and the
plant synthesizes more or less complex substances, which in turn form real reserves
of nutrients. The listed factors generally affect the growth of productivity.

It's done because of the possibility of increasing gross potato production, and
yield, improving economically valuable indicators of potatoes: the content of dry
matter and starch, vitamins, taste improvement, the possibility of better processing
into potato products. It is also a solution to the problem of environmental protection
- reducing the application of mineral fertilizers and, accordingly, reducing soil
contamination with pesticides. This contributes to environmentally friendly
production. Solving these problems is a difficult task, as it requires a unified
approach with certain priority areas. The greatest effect can be achieved if you
implement integrated elements of technology, complementing and enhancing each
other's actions

Keywords: potatoes, planting scheme, fertilizer doses, vegetative mass,
chlorophyll grain, productivity.

© Koval A. V., 2022
25



ISSN 0130-8521. Ilepearipue Ta ripcbke 3emuepo0cTBo i TBapuHHUITBO. 2022. Bum. 72 (2)

KoBaab A. B.

[HcTuryT cinscpkoro rocnogapcrsa Kapnarcekoro periony HAAH

BniuB 100puB Ha JMHAMIKY PO3BUTKY COPTIB KapTOIJi Pi3HUX rpyn
CTHUIJI0CTI

HaBeneno teopernyHe OOIPYHTYBAaHHA 1 HOBE BHUPILICHHS Ba)XJIUBOTO
HaYKOBOTO 3aBJ[aHHS, IPOAHAII30BAHO Ta y3aralbHEHO JOCHIIKEHHS 00 TUTaHHS
BJJOCKOHAJIICHHSI OKPEMHX €JIEMEHTIB TEXHOJIOTii BHPOIIYBAaHHSI COPTIB KapTOILT
pI3HHX TPYyN CTUIVIOCTI B IPYHTOBO-KJIIMaTHYHUX yMoBax 3aximHoro Jlicocremy
VYkpainu.

BucBiTiieHO TOIINBHICTE 1 aKTyaJIbHICTh BUKOPUCTAHHS arpOTEXHOJIOTIHHUX
NpUHOMIB, Ki 30UIBIIYIOTH YPO)KalHICTh KYJIBTYpH, & CaMe: OCHOBHOTO >KUBJICHHS
Ta TO03aKOPEHEBOTO IIiPKUBIEHHS MIKPOJOOPHUBAMH Ta HOBHMH PEryIsSTOpaMH
pocty Oi0oNOTIYHOTO TMOXO/PKEHHS 3 BMICTOM L-8-aMiHOKHCIOT, pI3HHUX ILUIOMT
JKUBJICHHS SIK OKPEMO, TaK i B KOMIUIEKCHOMY ITO€HAHHI.

BaxnuBe 3HaueHHS JUIT MiABUINEHHS INPOILYKTHBHOCTI KapTOILUIi Mae
HapOCTaHHS BEreTaTHBHOI MacH POCIIMH 3 MAaKCHMAJILHAM (OpMyBaHHIM JOOOBOTO
HPUPOCTY BpokaitHOCTI Oynp6. [I1si HAKOMMYEHHS BPOXKaWHOCTI KapTOILI CYyTTEBE
3HAYCHHS MAa€ KUIBKICTh CTe0eNn y Kylli, J¢ B HOAAJbIIOMY KOXHE cTeOJIO B
MPOLIECI POCTY Ta PO3BHUTKY CTAE CAMOCTIHOIO POCIHMHOIO 3 BIACHOK KOPEHEBOIO
CHCTEMOI0, III0 YTBOPIOE CTOJIOHU Ta GopMy€e OyIBOH.

PocnyHa BHMKOPHUCTOBYE BYIJICKHCIMH ra3 3 MOBITPS 3a JONOMOTOIO
xyopodiny, sikuil Hagae il XapakTepHUH 3ei1eHuH Kouip. XIopodin po3MilryeTbes
B KJIITHHHHUX CTPYKTypax, SIKi Ha3uWBaloOThCA XJoporutacTamu. CoOHSYHA eHepris
VIIOBIIIOEThCSA 3epHaMU XJIOpo(iny Ta 3[IMCHIOE CHHTE3 POCIMHOIK Oiibil ado
MEHII CKJIaJHUX PEYOBHH, SKi B CBOI 4Yepry (opMyroThb CcIpaBXHI 3amacu
MOXUBHUX pedyoBHH. IlepepaxoBaHi YMHHHKH B 3arajJbHOMY BIUIMBAIOTH Ha
3pOCTaHHS BPOXKAWHOCTI.

Hacammepen me moB’S3aHO 3 MOXJIMBICTIO 30UTBIICHHS BaJOBOTO
BUPOOHUIITBA KapTOIUTi, MiABUIICHHS ii BpOXKaiHOCTI, MOJIMIIEHHS TOCHOAAPCHKO
I[IHHAX TOKA3HHKIB: 301BIICHHS BiJICOTKA BMICTY CyXOi PCUOBHHH Ta KPOXMAJIO,
BiTaMiHIB, CMaKOBUX SIKOCTEH Ta MOXKJIMBOCTI 3aCTOCYBaHHSI BUPOOJICHOT MPOIYKIIiT
B mepepoOIli Ha KapTOIUICNPOAYKTH, a TaKOX BHPIIIEHHSA 3aBJAHHS OXOPOHH
HaBKOJIMIIIHBOTO CEPEJOBHINA IUIIXOM 3MEHIIEHHsS 03 BHECEHHS MiHepabHUX
OOpPWB 1 BIIIOBIAHO 3HWKEHHA 3a0pyNHEHHS TPYHTIB MECTHLIUIAMH, IO CIPHUSIE
CYTTEBOMY IOJIMIICHHIO HABKOJNHUIIHBOTO CEPEOBHUIA i OTPHMAHHIO EKOJIOTiIYHO
Oe3meunoi mpoaykii. BupimeHHs: mocTaBIeHNX MpoOieM € CKIaIHNM 3aBIaHHSM,
OCKUIBKH TIOTpeOy€e €AMHOTO IMiAXOAY 3 BiAMOBITHUMHU MPiOPUTETHIMH HampsiMaMH,
Je HaiOiIbImoro edexry MOXHa MOCSITH, SIKIIO BIPOBAIKYBaTH KOMIUICKCHO
€JIEMEHTH TEXHOJIOTii, B3a€MO/JONIOBHIOIOYH Ta MOCHJIIOIOYH [0 OJIMH OJHOTO.

KimouoBi cjioBa: KapToruisi, cxema CaaiHHs, 703U JOOPUB, MO3aKOPECHEBE
IiDKUBIICHHS, BETETaTUBHA Maca, XJIOPOo(iIoBe 3epHO, BPOKANHHICTD.

Introduction. Potatoes are the main source of energy for the
population. Potatoes yield per area unit is higher in a shorter time than any
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other crop. In addition to carbohydrates, potato tubers contain more protein
than other crops, it is rich in vitamin C and contains only 1% fat [3, 17, 18].

Potatoes are a nutrient-demanding crop. Regardless of soil and
climatic conditions as well as area of cultivation, fertilization of this crop is
a necessary condition for obtaining a high yield of good quality. The effect
of fertilizers on plant growth and development depends on the variety and
nutrition background; the latter affects the seed, food and quality indices of
tubers [1, 2, 4, 5, 8].

Potatoes need a significant amount of nutrients to form a crop. This
need depends on the variety, meteorological conditions, nutrient area and
availability of nutrients in the soil [9, 10, 11, 12].

Due to the sharp decline in the use of fertilizers, as well as their high
cost, potato varieties and seeds are now the main means for obtaining a
consistently high yield. Growing high-yielding intensive varieties capable
of maximizing the use of fertilizers and high agro-background conditions,
dramatically increases the economic efficiency of mineral fertilizers,
thereby accelerating cost recovery and will be an affordable and cheap way
to increase crop production in general and potatoes in particular [19, 20, 21,
22, 23].

In recent years has become a more relevant issue of using precision
farming elements in potato production technology, namely the reduction of
pesticides and mineral fertilizers. Its solution is the use of new modern
organic and mineral fertilizers, which contain not only the basic nutrients,
but also a whole arsenal of trace elements (copper, molybdenum,
manganese, zinc, boron, selenium, silicon, etc.) [12, 13, 23, 24, 30].

Microfertilizers are also important for increasing potato yields and
improving their quality. They provide the best effect on sandy and loamy
sod-podzolic soils. Different groups have the same need for certain
micronutrients. It is believed that most soils of the Ukrainian Polissia zone
are well supplied with manganese and satisfactorily with copper, but they
have little boron, molybdenum and zinc. In some fields, and homesteads,
depending on how often and in what quantities apply organic and mineral
fertilizers, the content of a trace element in the soil may vary [22, 27, 28].

The application of microfertilizers is an integral part of measures to
increase the yield and productivity of potatoes. Trace elements are able to
increase germination and enhance plant development [29, 30].

For better growth and development of potato plants, trace elements
must be in active form. The most promising and biologically active
compounds are metal complexes (chelates). The originality of their action
is that they activate enzymes and affect the biochemical processes in cells,
stimulate growth and development of potato plants. The composition of
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this fertilizer includes water-soluble forms of macro- and microelements in
the chelated state, the formula of which has been developed taking into
account the biological characteristics of certain crops. Such fertilizers are
used to feed plants after determining the optimal phase of growth and
development of agricultural plants. Scientists have proven that foliar
feeding of plants works better in critical periods of plant growth and
development. At this time, plants are undergoing changes in metabolism,
ratio and the rate of supply of nutrients. That is why fertilization carried
out during this period increases the growth potential of plants and
improves the conditions for the formation of generative organs [26, 31].

The Aim was to study the impact of basic nutrition and additional
foliar feeding with microfertilizers containing L-a-amino acids using
different technological elements to improve biological and morphological
characteristics and yield of potato varieties of different maturity groups in
relation to soil and climatic conditions of Ukrainian Western Forest-
Steppe [32].

Material and Methods. The experiments were conducted on the 4-
field crop rotation of the Department of Agricultural Breeding of the
Institute of Agriculture of the Carpathian Region of NAAS. The
predecessors of potatoes were winter cereals with post-harvest sowing of
green manure crops.

Mineral fertilizers were applied in the form of nitroammophoska
(N16P16K1g), and potassium deficiency was balanced by potassium
magnesium (K2sMggSis).

Based on the conducted agrochemical analyses, it was found that
experimental soils are poor in humus (1.58-1.67%), have an acid reaction
of the soil solution (pH 4.80-5.17), the number of absorbed bases 6.20-7,
22, hydrolytic acidity 2.87-3.29 mg-eq. per 100 g of soil.

The research was carried out according to generally accepted
methods in potato growing [11, 15, 16] experimental data were processed
on a computer using Microsoft Excel and the following methods [14].

Results and discussion. Plant growth and development is a
continuous process that is divided into separate phases of plant
development, which gradually pass into each other. The main phases of
development for potatoes are germination, budding, flowering, tops' dying.

During the evaluation of potato plants, we analyzed the following
interphase periods of potato growth: planting — full germination, full
germination — budding, budding — flowering, flowering — complete tops'
dying, where we observed the development of potato plants and the impact
of fertilizers and micronutrients.
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Analyzing the duration of interphase periods, we found that in the
soil and climatic conditions of the Western Forest-Steppe, periods of
potato plant development, namely: phases of germination, full germination,
budding, flowering and complete extinction of tops correspond to their
maturity groups to which they belong. That is, the duration of interphase
periods of the middle-early variety Aria and the medium-ripe variety
Gurman correspond to their morpho-biological characteristics.

The duration from planting to the full germination phase in the Aria
variety was 33 days and in the Gurman variety 38 days.

The interphase period from full germination to budding lasted 15
days in the Aria variety and 16 days in the Gurman variety. From the
budding phase to the flowering phase, the duration was 14 days in the Aria
variety and 20 days in the Gurman variety.

From the flowering phase to the phase of complete tops' extinction,
duration was 36 days in the Aria variety and 47 days in the Gurman variety
respectively (Figure 1).

150
121
100 -
= 50 33 36
Q 14 38 47
Aria J

Gurman

Figure 1. Duration of inter-phase periods by maturity groups of potato
varieties (2018-2020)

On average, over the years of study, the growing season of middle-
early variety Aria lasted 98 days, and in the medium-ripe variety Gurman
121 days.

One of the important values for increasing the productivity of
potatoes is the increase of the vegetative mass of plants with the maximum
formation of the daily increase in tuber yield. The number of stems in the
bush is essential for the accumulation of potato yield, where in the future
each stem in the process of growth and development becomes an
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independent plant with its own root system that forms stolons and forms
tubers.

There is a direct relationship between the number of stems and the
number of tubers, and therefore an increase in the number of stems in the
bush leads to an increase in the number of tubers under the bush.

The data of our studies indicate that the stem density of potato
plants was influenced by factors such as feeding area, the recommended
dose of fertilizers and micronutrient treatment (Table 1).

1. Biological and morphological parameters of potato plants on the
60th day after planting, 2018-2020

Number Bush Number | Bush
Experiment Years of |of stems, | height, |of stems, | heigh
options research pcs cm pcs t,cm
V. Aria v. Gurman
. 2018 3 74 5 57,5
Co?g(t’i'l i"zvétrzc’”t 2019 25 50 5 | 725
(70x30 cm) 2020 2,8 62 5 65
Average 2,8 62 5 65
Recommended 2018 2 60 3 70
fertilizer dose 2019 3,5 55 5 73,5
NooPsoK120 2020 2,8 58 4 71,8
(70x30 cm) Average 2,8 58 4 71,8
R.F.D. 2018 3,5 85 3 85
NooPooK 120+ 2019 2,5 63,7 6 67,5
microfertilizers 2020 3 74,4 4,5 76,2
(70x20 cm) Average 3 74,4 4,5 76,2
R.F.D. 2018 3 57,5 4,5 72,5
NooPgoK 120+ 2019 3 62,5 3 75
microfertilizers 2020 3 60 3,8 73,8
(70x25 cm) Average 3 60 3.8 73,8
R.F.D. 2018 3 82,5 5 70,5
NooPgoK 120+ 2019 3,5 65 3,5 72,5
microfertilizers 2020 3,3 73,8 4,3 71,5
(70x30 cm) Average 3,3 73,8 4,3 71,5

Thus, we see that in the control options without fertilizers and with
the introduction of the recommended dose of fertilizer NgoPgooKi2o, the
average number of stems over the years of research was 2.8 pieces.

30



ISSN 0130-8521. Ilepearipue Ta ripcbke 3emuepo0cTBo i TBapuHHUITBO. 2022. Bum. 72 (2)

The largest number of stems in the bush, in relation to the middle-
early variety Aria, was on the area of 70x30 cm — 3.3 pieces. In the
medium-ripe variety Gurman on the area of 70x20 cm — 4.5 pieces. The
density of stems of the Aria variety on other feeding areas, namely 70x20
cm and 70x30 cm was 3 pcs. In the Gurman variety, these indicators were
observed on the feeding areas of 70x25 cm — 3.8 pieces and 70x30 cm,
respectively 4.3 pieces.

According to the research results, it can be stated that the formation
of stem density is influenced by both the feeding area, application of
recommended dose NgoPgoKizo fertilizers and additional treatment with
microfertilizers.

The largest increase in height of potato plants was observed in both
Aria and Gurman varieties in the option with recommended dose of
fertilizers and microorganic fertilizer Ecoorganic with a feeding area of
70x20 cm and was respectively 74.4 and 76.2 cm.

In all other variants, the height of Aria variety plants was 60 cm on
the feeding area of 70x25 cm, and 73.8 cm on the 70x30 cm area
respectively. In the Gurman variety, the height of plants on a feeding area
of 70x25 cm was 73.8 cm, on a feeding area of 70x30 cm — 71.5 cm.

The analysis of the obtained data gives grounds to assert that the
area of feeding and application of the recommended dose of fertilizers with
additional treatment with microfertilizers has a positive effect on both the
number of stems formed and height of potato plants.

Scientists believe that in potato crops it is important to form such a
leaf surface, and such a leaf index, so that the illumination of the whole
plant leaves was sufficient for high intensity and productivity of
photosynthesis. They confirm that the optimal average leaf surface size of
one plant is 1.15 m?, which is equivalent to 35,600 plants per 1 hectare of
crops, which is 40 - 41 thousand m? per hectare of crops. This leaf area is
achieved mostly before flowering plants, and therefore the leaf surface area
was determined on the 60th day after planting for all variants of the
experiment (Table 2).

According to the study results, the average potato leaf surface area
in the control variant (without fertilizers) was 13.6 thousand m?/ha in the
middle-early Aria variety and 21.6 thousand m?/ha in the Gurman variety.
In the variant with the application of recommended dose NgoPgoKi20
fertilizers, the leaf surface area was 23.8 thousand m?/ha in the Aria variety
and 25.8 thousand m?/ha in the Gurman variety.
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2. Leaf surface area on the 60th day after planting, 2018 - 2020

Years Assimilation surface, thousand
Experiment variants of m?/ha

research V. Aria v. Gurman
2018 16,0 11,5
Control without fertilizers 2019 11,1 31,6
(70x30 cm) 2020 13,6 21,6
Average 13,6 21,6
Recommended fertilizer 2018 18.0 155
dose NsoPsoK 120 2019 29,6 36,0
(70x30 cm) 2020 23,8 25,8
Average 23,8 25,8
R.F.D. 2018 21,5 38,0
NooPgoKi20+ 2019 47,1 45,3
microfertilizers (70x20 2020 34,3 41,7
cm) Average 34,3 41,7
R.F.D. 2018 18,5 21,0
NgoPgoKi20+ 2019 35,9 38,4
microfertilizers (70x25 2020 27,2 29,7
cm) Average 27,2 29,7
R.F.D. 2018 22,0 26,5
NooPgoK 120+ 2019 55,1 33,1
microfertilizers (70x30 2020 38,6 29,8
cm) Average 38,6 29,8

The highest leaf surface area of potato plants was observed in the
variant with the recommended dose of NgoPgKiz fertilizers and
micronutrient treatment. It was 38.6 thousand m2/ha for the middle-early
Aria variety at a feeding area of 70x20 cm. The highest leaf area (41.7
thousand m2/ha) for the medium-ripe Gurman variety was observed on a
feeding area of 70x20 cm with the application of the recommended dose of
fertilizer NgoPgoK120 and treatment of microfertilizers.

In all other variants, the leaf surface area of Aria variety potato
plants was on feeding area 70x20 cm — 34.3 thousand m?/ha; 70x25 cm —
27.2 thousand m?/ha. For the Gurman variety on feeding area 70x25 cm it
was 29.7 thousand m?/ha; 70x30 cm — 29.8 thousand m?/ha.

During the research period, on the 60th day after planting, the
analysis of the potato bush weight was performed. The average weight of
the bush in the control variant (without fertilizer) in the variety Aria was
380 g and in the variety Gurman, respectively, 280 g (Figure 2).
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Figure 2. The weight of the potato bush depends on the feeding area
and dose of fertilizers

In the variant with a recommended dose of NgoPgoKizo fertilizers,
this figure was 413 g in the Aria variety and 425 g in the Gurman variety
respectively. The highest weight of potato bush, both in the variety Aria
and in the variety Gourmet was observed in the variant with the
recommended dose of fertilizer NgoPooKizo and treatment with
microfertilizers on the area of 70x30 cm and was 705 g and 620 ¢
respectively.

In all other variants of research, these indicators were in the variety
Aria on a feeding area of 70x20 cm - 430 g; 70x25 cm — 423 g.
Accordingly, in the Gurman variety these indicators were on the feeding
area of 70x20 cm — 483 g; 70x25 cm — 585 g.

On the 70th day after planting potatoes, the largest number of stems
of the Aria variety was 5.8 in the variant with a feeding area of 70x30 cm,
application of recommended dose NgoPgoKi2 fertilizers and micronutrient
treatment. In the Gurman variety this indicator was 8.5 pieces on a feeding
area of 70x20 cm. In other versions of the experiment these indicators had
the following values in the Aria variety on a feeding area of 70x20 cm —
3.3 pieces; 70x30 cm — 5.5 pcs. In the Gurman variety on the feeding area
70x25 — 5.8 pieces; 70x30 cm — 7.3 pcs.

An increase in the growth of potato plants in height, over the years
of research, was observed in both medium-early variety Aria and medium-
ripe variety Gurman at a feeding area of 70x30 cm with the recommended
dose of fertilizer NgoPsoKi20 and micronutrient treatment and was 82.5 cm
and 97.5 cm.
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In all other variants of Aria variety, these indicators were by the
feeding area 70x20 cm — 77 cm; 70x25 cm — 69.8 cm. In Gurman variety
on the feeding area 70x20 cm it was 96.3 cm, on 70x25 cm — 82.5 cm.

The dynamics of increasing the height of potato plants on the 70th
day after planting in varieties Aria and Gurman are shown in Figure 3.
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BR F.D. N90P90K 120+microfertilizers 70x20cm
BR F.D. N90P90K 120+microfertilizers 70x25cm
R.F.D. N90P90OK 120~+microfertilizers 70x30cm
Figure 3. Height of plants depdepends on the feeding area and
fertilizers’ dose

Under normal growing conditions to obtain high yields of potatoes
leaf surface during the period of maximum development of the
photosynthetic apparatus should be at least 35-40 thousand m?/ha. This
area of leaves in potato crops is absorbed 80-90 FAR.

The average leaf area of potatoes is shown in table 3.

The leaf surface area of potato plants on the 70th day after planting
on the control variant (without fertilizers) was 31.9 thousand m?/ha for the
Aria variety. In the Gurman variety this figure was 36.4 thousand m?/ha.

In the variant with application of the recommended dose NgoPooKi20
fertilizers, these indicators were in the Aria variety — 50.2 thousand m?%/ha,
in the Gurman variety — 55.8 thousand m?/ha.

The highest indicators of leaf surface area over the years of research
were in the variety Aria on the variant with a feeding area of 70x30 cm
with introduction of recommended dose of fertilizer NgoPgooKiz and
treatment with microfertilizers — 71.4 thousand m?/ha. Accordingly, in the
Gurman variety this indicator was 72.3 thousand m?/ha on a feeding area of
70x25 cm with the application of the recommended dose of NgoPgoKi2g
fertilizers and additional treatment with microfertilizers.
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3. Leaf area on 70th day after planting, 2018 — 2020

Experiment Years of | Assimilation surface, thousand m?/ha
variants research V. Aria v. Gurman

. 2018 23,8 24,1
fortlzers (70n30 | 2019 39.9 4856
cm) 2020 31,9 36,4
Average 31,9 36,4
Recommended 2018 38,9 49,6
fertilizer dose 2019 61,4 62,0
NooPaoKi120 2020 50,2 55,8
(70x30 cm) Average 50,2 55,8
R.E.D. 2018 39,9 59,6
NgoPeoK120+ 2019 56,9 78,9
microfertilizers 2020 48,4 69,3
(70x20 cm) Average 48,4 69,3
R.ED. 2018 48,9 72,2
NooPooK 120+ 2019 49,9 72,4
microfertilizers 2020 49,4 72,3
(70x25 cm) Average 49.4 72,3
R.F.D. 2018 49,8 68,9
NooPgoK 120+ 2019 93,0 62,2
microfertilizers 2020 71,4 65,6
(70x30 cm) Average 71,4 65,6

In all other variants in Aria variety these indicators were: 70x20 cm
— 48.4 thousand m?/ha; 70x25 cm — 49.4 thousand m?/ha. Accordingly, in
the Gurman variety, these indicators were by 70x25 cm — 69.3 thousand
m?/ha; 70x30 cm — 65.6 thousand m?/ha.

On 60th and 70th day, leaf surface area in the control without
fertilizers increased 2.3 times in the middle-early variety Aria, in the
medium-ripe variety Gurman the increase was 1.7 times.

In the variant with the application of the recommended dose of
NgoPgoKi2o fertilizers, the increase in the medium-early Aria variety was
2.1 times and in the medium-ripe Gurman variety 2.2 times.

In the variants with application of the recommended dose of
NogoPgoKi2o fertilizers, treatment with microfertilizers and different feeding
areas, an increase was observed in the middle-early variety Aria at a
feeding area of 70x20 cm — 1.4 times, 70x25 cm — 1.8 times and by 70x30
cm — 1.8 times. In the medium-ripe Gurman variety the increase in the area
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of 70x20 cm was 1.7 times, 70x25 cm — 2.4 times and by 70x30 — 2.2
times.

The productivity of agrophytocenosis is determined by the
development of stems and assimilation apparatus of plants, which together
form the aboveground vegetative plants' mass.

The dynamics of weight gain of one potato bush on the 70th day
after planting is shown in Figure 4.

R.F.D. NOOPOOK 120-+microfertilizers. . s 570
R.F.D. N90P90K 120+microfertilizers. - TS
RF.D. NOOPSOK 120+microfertilizers. . i S 63 0
RED. NSOPOOKIZ) | 158
Control without fertilizers | —— 23 5
0 100 200 300 400 500 600 700 800
Bush weight, g

Aria B Gurman

Figure 4. Weight of one potato bush depending on the feeding area and
dose of fertilizers on the 70th day after planting

The weight of the bush in the control variant (without fertilizers) for
the Aria variety was 168 g, and for the Gurman variety — 235 g. In the
variant with the recommended dose of NgoPgoKi20 fertilizer this figure was
550 g, respectively in the Gurman variety 458 g.

The highest weight of a potato plant bush in the Aria variety with a
feeding area of 70x25 cm and with the recommended dose of NgoPgoKi20
fertilizers was 643 g. In the Gurman variety, this figure was 670 g at a
feeding area of 70x30 cm with the recommended dose of NgoPgoKiz and
microfertilizers' treatment.

For all others, the weight of the potato bush was: in the variety Aria
on a feeding area of 70x20 cm — 438 g; 70x30 cm — 535 g. In the Gurman
variety these figures were on the feeding area of 70x20 cm — 630 g; 70x25
cm—485g.

The plant uses carbon dioxide from the air. Chlorophyll gives plants
their characteristic green color and is located in cellular structures called
chloroplasts. Solar energy is captured by chlorophyll grains and carries out
the plant's synthesis of more or less complex substances, which in turn
form real reserves of nutrients.

Studies have shown the content of chlorophyll in all variants of the
experiment, which is shown in Figure 5.
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Figure 5. Chlorophyll content depends on the feeding area and dose of
fertilizers.

The content of chlorophyll in the leaves of potato plants in the
control variant (without fertilizers) were in the variety Aria 3.06 mg, in the
Gurman variety — 3.03.

In the variant with application of recommended dose of NgoPgoKi20
fertilizers, chlorophyll content in the leaves of potato plants in the variety
Aria was 3.47 mg, and in the variety Gurman — 3.44 mg.

The optimal level of nutrition for the greatest formation of
chlorophyll grains in the leaves of potato plants was in the option with
recommended dose of fertilizer NgoPoK120 and micronutrients treatment on
the area of 70x30 cm in Aria variety — 4.26 mg. In Gurman variety it was
4.13 mg.

In all other variants, these figures were for the variety Aria on the
area of 70x20 cm — 4.08 mg; 70x25 cm — 4.16 mg. Accordingly, in the
Gurman variety this figure on feeding area 70x20 cm was 4.09 mg; 70x25
cm—4.11 mg.

Our research has shown that there is an inverse correlation between
the area of plant nutrition and content of chlorophyll grains in potato
leaves, namely: with a decrease in nutrition area, the content of chlorophyll
decreases, but to a certain extent.

The net productivity of photosynthesis of potato plants is
determined by the total assimilative surface of the leaves and the intensity
of photosynthetic processes per area unit of the leaf.

The dynamics of the net productivity of photosynthesis per day are
shown in Figure 6.
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Figure 6. Net productivity of photosynthesis per day

Thus, on average over the years of research, the net productivity of
photosynthesis of medium-early potato variety Aria and medium-ripe
variety Gurman with the recommended dose of NgoPgoKizo fertilizer +
micronutrient treatment and different feeding areas changed as follows.

In the flowering-budding phase, the net productivity of
photosynthesis in the Aria variety was 6.18 g/m? per day in the control
variant (without fertilizers). In the Gurman variety this figure was 6.19
g/m? per day.

In the variant with the application of the recommended dose of
NooPaoKi2o fertilizers in the flowering-budding phases the net productivity
of photosynthesis was 6.35 g/m? per day in the Aria variety and 6.35 g/m?
per day in the Gurman variety.

When to the recommended dose of NgoPgoK120, microfertilizers were
added on different areas of nutrition, the net productivity of photosynthesis
was in the variety Aria 70x20 cm — 6.42 g/m? per day; 70x25 cm — 6.48
g/m? per day and 70x30 cm — 6.92 g/m? per day.

Accordingly, in the Gurman variety, these figures were on the
70x20 cm feeding area — 6.60 g/m? per day; 70x25 cm — 6.55 and 70x30
cm - 6.92 g/m? per day.

In our opinion, the increase in net productivity of photosynthesis
during the budding-flowering phase is associated with more intensive
photosynthesis of young leaves in potato plants.

Obtaining high yields of potatoes is ensured by the high-yielding
varieties, high-quality seed material and cultivation technology, which
allows realizing the potential of the first two components.

The correct ratio of technological methods helps to establish the
optimal effect of individual factors and is the basis for developing the most
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effective technology for growing potatoes. Therefore, when developing the
technology for growing relatively new varieties of potatoes, it is necessary
to study the effect of all agro-technological measures in the complex.

The scheme of the experiment and the method of its implementation
provided digging up potatoes on the 60th — 70th day after planting in order
to obtain a dynamic accumulation of the crop, as well as for accounting the
number of tubers to determine the fractional composition and percentage of
marketability.

According to the three-year results of the study, it was established
on the control variant (without fertilizers) in the variety Aria with an
average tuber weight of 0.29 kg, the yield was 12.3 t/ha. In the Gurman
variety the average weight of tubers was 0.34 kg. Respectively, the yield
was 14.6 t/ha.

In the variant with the application of the recommended dose of
NooPgaoKizo fertilizers, weight of tubers was 0.35 kg in the Aria variety, 0.49
kg in Gurman variety. The yield was 15.0 t/ha for the Aria variety and 21.0
t/ha for the Gurman variety (Table 4).

The highest yields on the 60th day after planting on the variants
with the recommended dose of fertilizer NgoPgoKi20 and treatment with
microfertilizers of the Aria variety were observed in the feeding area of
70%x20 cm, where the weight of tubers was 0.37 kg, yield was 26.2 t/ha. In
the Gurman variety this indicator was observed on a feeding area of 70x25
cm with a tuber weight of 0.59 kg and a yield of 33.6 t/ha.

In the variants with other feeding areas and application of the
recommended dose of NgoPgoKi20 fertilizers + microfertilization treatment
in Aria variety on the feeding area 70x25 cm the weight of tubers was 0.35
kg, the yield was 20.5 t/ha, on the feeding area 70x30 cm the tubers' weight
was 0.42 kg, yield — 18.1 t/ha.

Yield of potatoes on the 70th day after planting on the control
variant (without fertilizers) in the Aria variety at an average weight of
tubers of 0.31 kg yield was 13.3 t/ha. In the Gurman variety at a tuber
weight of 0.36 kg yield was 15.4 t/ha.
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4. Potato yield on the 60th day after planting, depending on the area of
nutrition and the dose of fertilizers

Aria Gurman
. Weight Weight
VZQSQ:?N?QP ¢ Years of Yield, of Yield,
tubers, t/ha tubers, t/ha
kg kg
. 2018 0,54 23,2 0,53 22,7
Control without 50719 0,02 11 0,16 6.9
;%”';gers 2020 03 12,9 0,34 146
(70x30em) = Cerage | 029 12,4 0,34 14,6
Recommended 2018 0,59 25,3 0,78 33,5
fertilizer dose 2019 0,09 4,3 0,18 7,7
NooP9oK120 2020 0,35 15,0 0,49 21,0
(70x30 cm) Average 0,35 15,0 0,49 21,0
R.F.D. 2018 0,65 46,1 0,60 42,6
NooPgoK120+ 2019 0,07 5,3 0,15 10,6
microfertilizers 2020 0,37 26,2 0,38 26,9
(70x20 cm) Average 0,37 26,2 0,38 29,9
R.F.D. 2018 0,63 35,9 1,02 58,1
NooPgoK 120+ 2019 0,08 4,8 0,15 8,5
microfertilizers 2020 0,36 20,5 0,59 33,6
(70x25 cm) Average 0,35 20,5 0,59 33,6
R.F.D. 2018 0,69 29,6 0,57 245
NooPgoK 120+ 2019 0,14 6,0 0,18 7,7
microfertilizers 2020 0,42 18,1 0,38 16,3
(70x30 cm) Average 0,42 18,1 0,38 16,3
LSDos fertilizers 2.1
feeding area 1.2
foliar feeding 0.3

In the variant with the application of the recommended dose of
NgoPgoKi2o fertilizers in the Aria variety, tuber weight and yield were 0.44
kg and 18.9 t/ha. In the Gurman variety the weight of tubers was 0.45 kg,
and the yield was 19.4 t/ha (Table 5).
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5. Potato yield on the 70th day after planting, depending on the area of
nutrition and the dose of fertilizers

Variants of the - Aria - - Gurman_

experiment Years |Weight of| Yield, |Weightof| Yield,
tubers, kg| t/ha |tubers, kg| t/ha

c | with 2018 0,52 22,3 0,54 23,2
O’IZgr‘t)i""Z":rSO“t 2019 0,09 38 0,16 73
(70x30 cm) 2020 0,31 13,3 0,36 15,4
Average 0,31 13,3 0,36 15,4

Recommended 2018 0,61 26,3 0,69 29,6
fertilizer dose 2019 0,27 11,6 0,19 8.1
NaoPaoK120 2020 0,44 18,9 0,45 19.4
(70x30 cm) Average 0,44 18.9 0.45 19.4
R.F.D. 2018 0,64 45,4 0,68 48,2
NooPooK120+ 2019 0,29 26.2 0,6 42,6
microfertilizers 2020 0,47 334 0,65 46,1
(70x20 cm) Average 0,47 33,4 0,65 46,1
R.F.D. 2018 0,80 45,6 1,01 57,5
NooPooK120+ 2019 0,19 10,8 0,41 23.3
microfertilizers 2020 0,50 28,5 0,71 40,4
(70x25 cm) Average 0,50 28,5 0.71 40,4
R.F.D. 2018 0,85 36,5 0,86 36,9
NooPooK120+ 2019 0,45 19,3 0,19 8,1
microfertilizers 2020 0,67 28,8 0,53 22,8
(70x30 cm) Average 0,67 28,8 0,53 22,8

LSDos fertilizers 41
feeding area 1,9
foliar feeding 0,7

The highest yield on the 70th day after planting, both in the Aria
and Gurman variety was observed on a feeding area of 70x20 cm with the
introduction of the recommended dose of fertilizer NgoPgoKizn +
micronutrient treatment. In the variety Aria by the weight of tubers 0.47 kg
the yield was 33.4 t/ha. In the variety Gurman by the weight of tubers 0.65
kg the yield was 46.1 t/ha.

In all other variants by the Aria variety at a feeding area of 70x25
cm with the recommended dose of fertilizer NgoPgoKizo + microfertilizer
treatment the weight of tubers was 0.50 kg, yield — 28.5 t/ha. At a feeding
area of 70x30 cm the weight of tubers was 0.67 kg, yielding 28.8 t/ha. The
Gurman variety weight of tubers was 0.71 kg, yielding 40.4 t/ha. On the
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feeding area 70x30 cm the weight of tubers was 0.53 kg and the yield was
22.8 t/ha.

Conclusions

The effect of recommended dose of fertilizers and additional foliar
fertilization has a positive effect on the growth and development of potato
plants depending on the biological characteristics of the varieties studied.
Analyzing the duration of interphase periods, it can be seen that in the soil
and climatic conditions of the Western Forest-Steppe the periods of growth
and development of potato plants, namely medium-early Aria and medium-
ripe Gurman varieties correspond to morpho-biological data of these
varieties. The density and height of the stems were affected by the feeding
area’s recommended dose of fertilizers as well as micronutrient treatment.
On the 60th day after planting, the density of potato stalks was the highest
in the Aria variety by the feeding area of 70x30 cm — 3 pieces. In the
Gurman variety on the feeding area of 70x30 cm — 4.5 pieces. The stem
height of potato bushes was the highest in the feeding area of 70x20 cm
with the application of the recommended dose of fertilizers and treatment
with Ecoorganic micro fertilizers in the variety Aria it was 74.4 cm, and in
the variety Gurman — 76.2 cm. On the 70th day, the highest density of
potato stalks in the Aria variety was on the feeding area of 70x25 cm — 5.8
pieces, and in the Gurman variety — 8.5 pieces on the area of nutrition
70%x20 cm. The height of the stem on the feeding area of 70x30 cm was in
the variety Aria — 82.5 cm, in the Gurman variety — 97.5 cm. The leaf
surface of plants which provided the maximum photosynthetic effectiveness
on the 60th day was in the Aria variety on the feeding area of 70x30 cm —
38,6 thousand m?/ha, in the Gurman variety — 41,7 thousand m?/ha. On the
70th day the highest indicator of the leaf surface area in the Aria variety was
on the area of feeding 70x30 cm — 71,4 thousand m%ha, in the Gurman
variety — 72.3 thousand m?/ha. Our research has shown that there is an
inverse correlation between the area of plant nutrition and the content of
chlorophyll grains in potato leaves, namely: with a decrease in the nutrition
area, the content of chlorophyll decreases, but to a certain extent. The
highest yield on the 60th day after planting in the Aria variety was on the
background of the recommended dose of fertilizer NgoPgoKiz with
micronutrient treatment and feeding area 70x20 cm — 26.7 t/ha and in the
Gurman variety — on the feeding area 70x25 cm — 33.6 t/ha. The highest
yield on the 70th day after planting was in both the Aria variety and the
Gurman variety on the background of the recommended dose of fertilizer
NgoPgoK120 With micronutrient treatment on a feeding area of 70x20 cm —
33.4 t/ha and 46.1 t/ha respectively.
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FORMATION OF PRODUCTIVITY
OF BINARY AND SINGLE-SPECIES CENOSIS
IN THE CONDITIONS OF THE WESTERN FOREST-STEPPE

The effectiveness of certain elements of the technology for growing binary
cenosis of grain crops (oat, triticale) and grain-legume (vetch, lupine) crops in the
soil and climatic conditions of the Western Forest-Steppe was evaluated. It was
established that mineral fertilization and the rate of seeding of the grain component
in mixtures significantly impacted the formation of the crop structure. With the
introduction of mineral fertilizer in a dose of N32P32Ks2, an increase in the number of
productive stems, the weight of 1000 grains, and the nature of grain both in
monospecies and in mixed crops were noted.

Binary cenosis of grain and grain-legume crops were characterized by higher
indicators of dry matter. On the background of mineral nutrition (N32P32K32) in the
X stage of organogenesis, the maximum values of the dry matter of 100 plants were
noted: for lupine-oat mixtures — 1065-1085 g, triticale-lupin mixtures — 1011-
1069 g, vetch-oat mixtures — 848-949 g, vetch-triticale mixtures — 811-886 g.

Mineral fertilizer N32Ps2Ks2 ensured the formation of a greater number of
beans, the mass and number of grains in the ear, and plant productivity, but had a
negative effect on the process of root nodule formation: in mixtures with vetch, their
mass decreased by 0.82-0.84 g/plant (to 0.52-0.66 g), in mixtures with lupine — by
0.07-0.17 g/plant (to 2.29-2.36 g). The same pattern was observed in single-species
crops.

Reduction of the seeding rate of the grain component by 1 million

germinated seeds/ha in mixtures with legumes contributed to the increase in the
number of grains in the ear (panicle) and seeds in the bean pod.
The introduction of mineral fertilizer N32Ps2Ks2 contributed to the growth of the
mass of 1000 grains of grain and grain-legume crops both in monospecies and in
mixed crops. In single-species crops, the mass of 1000 grains on fertilized plots
increased in oat and triticale by 1.3 and 2.5 g, respectively, in spring vetch — by 5.4,
and lupine — by 10.4 g. The growth of this indicator was also noted in mixed crops.

© Rudavska N. M., Konyk H. S.,
Shuvar A. M., Behen L. L.,
Tymchyshyn O. F., Dorora H. M., 2022
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Sowing a mixture of oat and spring vetch (4.0 + 0.8 million of germinated
seeds/ha) on the background of mineral fertilizer Ns2P32Kz2 provided the highest
yield — 5.3 t/ha. Reduction of the seeding rate of the grain component by 1 million of
germinated seeds/ha caused a decrease in yield by 0.25 t/ha. The yield increase
compared to unfertilized crops was 1.07 and 1.15 t/ha, respectively.

Keywords: oat, triticale, spring vetch, narrow-leaved lupine, sowing rates,
fertilizer, productivity.

Pynasceka H. M., Kommk I'. C.., Ilyeap A. M.?, Berem JI. JL.
Tumunmun O. ®.%, Topora I'. M.!

Hucruryr cinbcskoro rocnogapersa Kapnarcekoro periony HAAH

23axinHOYKPATHCHKMI1 HALIOHAILHUN yHIBEPCUTET

®opMyBaHHSI NPOJYKTUBHOCTI OiHApPHMX i OJHOBHIOBUX LEHO3IB B
ymoBax Jlicocreny 3axinnoro

TIpoBeneHO OMmiHKY e(GEKTHBHOCTI OKPEMHX CJIEMCHTIB  TEXHOJOTii
BUPOIIyBaHHsI OiHApHHMX LIEHO3IB 3€pHOBHX (OBEC, TPUTHKaie) i 3epHOO0OOBHX
(BMKa, JIONHMH) KyJIbTYyp y I'DYHTOBO-KIIMaTHYHUX yMoBax Jlicoctemy 3aximHoro.
BcranosneHo, mo MiHepaibsHe YI0OpPEHHS Ta HOPMa BUCIBY 36pHOBOTO KOMIIOHEHTA
y cyMilIax Majiy 3HaYHUH BIUIMB Ha ()OPMYBAaHHS CTPYKTYPH BPOXKar0. 3a BHECEHHS
MiHepanbHUX J100puB y 1031 N32P32Ks2 BigsHauuiam 3pocTaHHs — KiUIBKOCTI
npoxykTuBHUX ctebern, macu 1000 3epeH, HATypH 3epHa SIK B OHOBHIOBHUX, TaK i1 B
CYMICHHX TOCiBaXx.

biHapHi 1IeHO3W 3EepHOBHX 1 3epHOOOOOBHX KYJIBTYP XapaKTCpPH3YBAIUCS
BUIIMMH ITOKa3HUKaMH TOBITPsIHO-CyXoi MacH. Ha ¢oHi MiHepaJbHOTO >KHBIEHHS
(N32P32Ks2) y XI erami opraHoreHesy BiJ3HAQUEHO MaKCHMalbHI 3HAYCHHS
MOBITPSIHO-cyx0i MacH 100 pociuH: 171 MONMHHO-BiBCSHUX cymimok — 1065-1085 r,
Tputukane-monuHoBuX — 1011-1069 r, Buko-BiBcsHHMX — 848-949 1, BHKO-
TpuTuKaneBux — 811-886 r.

Minepansae ymoOpenHst N32P32Ksz 3abesnedysano (opmyBaHHs Oimbimoi
KIJIBKOCTI 0001B, MacH i KiJBKOCTiI 3€pEeH Yy KOJOCi, MPOJYKTHBHOCTI POCIHH, aje
HEraTHBHO MO3HAYMIIOCS Ha YTBOPEHHI KOPEHEBHUX OyILOOYOK: Y CyMillIKax 3 BUKOIO
ix maca 3menmmiacs Ha 0,82-0,84 r/pocnuny (mo 0,52—0,66 T), 3 ITONHMHOM — HA
0,07-0,17 r/pocmuny (1m0 2,29-2,36 r). B 01HOBHIOBUX MOCIBaX BUKHU 1 JIFOTHHY
CIIOCTEpIralli TaKy X 3aKOHOMIpPHICTb.

3MeHIIeHHST HOPMH BHUCIBY 3€pHOBOTO KOMIIOHEHTa Ha 1 MIIH CX. Hac./ra y
cyMilmkax 3 3epHOO000OBHMH 3yMOBHJIO 30UTBIIEHHS KITBKOCTI 3€peH Yy KOJIOCi
(Bo10T1) Ta HaciHUH y 600i.

BHecenns wminepanbHux no6puB N32P32Ks2 crmpusiio 3pocTaHHIO Macu
1000 3epeH 3epHOBHX i 3epHOOOOOBMX KYJIBTYp SK B OJHOBHAOBHX, TaKk i B
3MimaHux mnociBax. B oxHoBuoBux mociBax maca 1000 3epen Ha ymoOpeHHX
IinsiHKaX 30iabLInnacs y BiBca i TpuTHKane BignoBigHo Ha 1,3 12,5 r, y BUKH spoi —
Ha 5,4, monuHy — Ha 10,4 r. 3pocTaHHs LFOTO MOKAa3HKUKA BiI3HAYEHO i y 3MillIaHuX
TociBax.

Buci cymimni BiBca Ta BHKH sipoi (4,0 + 0,8 muH cX. Hac./ra) Ha (oHI
MiHepansHOTo ynoopenHs N32P32Ksz 3abe3meuns HaliBuIy BpoxaiHicTh — 5,3 T/Ta.
3MEHIIEHHS! HOPMHU BHCIBY 36pHOBOTO KOMITOHEHTa Ha | MIIH CX. HAC./Ta 3yMOBHJIO
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3HIKEHHS BpokaiHocti Ha 0,25 T/ra. Ilpupict ypokaifHOCTI TOpIBHSHO 3
HEy#n0OpeHUMH TociBaMy CTaHOBUB BixnosigHo 1,07 Ta 1,15 T/ra.

KirouoBi ciioBa: oBec, TpuTHKale, BUKA Spa, JIIONUH BY3bKOJIMCTHH, HOPMHU
BUCIBY, YZ0OpEHHS, IPOIYyKTUBHICTb.

Introduction. For the development of agricultural production in
modern socio-economic conditions, it is essential to expand the area of
grain-legume crops and increase the production of high-protein fodder by
increasing their yield. The growth of the share of grain-legume crops to
20% should optimize the structure of the sown areas of agricultural crops in
the agriculture of Ukraine, and preserve and increase the level of fertility of
the soils.

In the complex of numerous measures aimed at solving this
important problem, there is an effective use of the bioclimatic potential of
justified climatic zones. Optimal, taking into account climatic conditions,
localisation of the production of grain legumes in the regions, because they,
as a result of differences in biological properties and morphological traits,
are characterized by different requirements for certain soil and climatic
conditions [10, 21, 22, 24]. Among the crops suitable for growing in the
zone of the Western Forest-Steppe are spring vetch and narrow-leaved
lupine.

Narrow-leaved lupine deserves special attention, as it can grow
normally, develop and produce high yields on weakly acidic and acidic
soils. In addition, it is able to assimilate phosphorus from poorly soluble
forms of fertilizers and soil reserves and leaves behind in the soil up to 200
kg/ha of biological nitrogen. Lupine, in particular, is irreplaceable in
increasing soil fertility, especially in organic farming. This culture has a
fairly short growing season and is a good precursor for winter crops.
Contributes to supporting a positive balance of humus in the soil, loosening
the arable and sub-arable horizons, returning potassium and other macro-
and microelements to the root layer, converting difficult-to-dissolve
compounds of phosphorus and potassium into available forms, leaves for
the next crop 80-220 kg of nitrogen, 30 kg of phosphorus and 50 kg of
potassium [6, 7, 8, 9].

Nitrogen-fixing plants remain a powerful and irreplaceable factor in
maintaining the ecological balance in agricultural systems [24, 29, 30]. One
of the important indicators for grain-legume crops is the mass of root
nodules at different stages of their growth and development, because the
issue of soil fertility, increasing the yield of agricultural crops is primarily
associated with an increase in the amount of nitrogen in the soil, and the
process of nitrogen assimilation is somewhat dependent on nodule bacteria
activity [19].
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According to a number of researchers [4, 5, 11, 12, 13, 14, 16, 22,
25, 26], in order to obtain fodder, balanced by the content of proteins and
carbohydrates, improve nitrogen nutrition of crops and preserve soil
fertility, it is advisable to grow mixed agrocenoses of legume-grain crops.
When growing binary legume-grain crops, a dense cenosis is formed, the
productivity of which is stable over the years and can exceed the yield of
components in monoculture.

The fodder value of spring vetch is determined by its high protein
content. The green mass contains 18-22%, and the seeds — from 22 to 37%.
When grown for grain, vetch plants are prone to lying down. When
collecting them for seeds, there are certain difficulties, that is, this culture
needs a supporting culture, which will increase ecological plasticity and
resistance to stress in agrophytocenoses [1, 24]. The advantage of growing
spring vetch in binary crops is especially evident in conditions of rainfall
deficit at elevated temperatures. At the same time, single-species crops of
vetch sharply reduce the yield, and positive allelopathy is manifested in
mixed crops [1], therefore, it is important to determine the best components
of the mixtures, and their optimal ratio [4, 24].

Researchers indicate the effectiveness of applying mineral fertilizers
in agrocenoses of spring grain and legume-grain crops [2, 3, 15, 17, 18, 19,
27, 30].

Materials and methods. The object of the study was single-species
and binary cenoses of grain (oat, triticale) and legume-grain (vetch, lupine)
crops. Oat (Avena sativa L.) variety Arkan, spring triticale (Triticosecale)
variety Khlibodar Kharkivskyi, spring vetch (Vicia sativa L.) variety
Bilotserkivska, narrow-leaved lupine (Lupinus angustifolius L.) variety
Flamingo was sown. The ratio of components in the mixtures was 0.8
million of germinated seeds of lupine or vetch and 3.0 and 4.0 million of
germinated seeds/ha of oat or ftriticale. In single-species crops, oat and
spring triticale were sown at the rate of 5.5 million of germinated seeds/ha,
vetch and lupine — 1.2 million of germinated seeds/ha Mineral fertilizers
(N32P32K32) were applied according to the research scheme in the form of
nitrophoska (N:P:K 16:16:16).

The repetition of the study is sixfold. The total area of the site is 19.3
m?, and the accounting area — 12 m?,

Harvest accounting was carried out by threshing the grain in sections
with a "Sampo-130" combine, followed by weighing and conversion to 14%
moisture content.

The experimental work was carried out in the fields of IA of the
Carpathian region of the National Academy of Sciences on gray forestal
surface-glayed soil with the following agrochemical parameters (in the 0-20
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cm layer): humus (according to Tyurin) — 1.5-1.6, alkaline-hydrolyzed
nitrogen (according to Kornfield) — 105 -110 mg, mobile phosphorus
(according to Kirsanov) — 111-114 mg, exchangeable potassium (according
to Kirsanov) — 101-107 mg per 1 kg of soil. According to the current
gradation, such soil has a very low provision of nitrogen, medium —
phosphorus and low — potassium. The reaction of the soil solution (pHsait —
5.75) is weakly acidic.

In general, the years of research significantly differed in terms of the
main indicators (heat, moisture) from the multi-year average values. The
growing seasons of 2016, 2017, 2019, and 2020 were characterized by
increased (by 1.4-2.64 °C) air temperature and lower than-normal
precipitation (61.0-91.5% of normal). In 2018, an elevated temperature
regime was also observed (by 2.5 °C), but more precipitation fell than
normal (104.4%), which contributed to the active growth and development
of the grain-legume component.

There are many methods for agronomic assessment of moisture
conditions, in which it is noted that the supply of moisture to plants is
directly dependent on the amount of productive soil moisture and inversely
to evaporation, which depends on temperature, that is, on HTI
(hydrothermal index). As a result of HTI calculations, it can be seen that the
period of starting, formation and ripening of grain took place mainly under
the optimal level of moisture in 2016 and 2017 (HTI — 1.21-1.34) and
excessive in 2018-2020 (HTI -1 .66-2.01).

The research aims to develop effective technology elements for
growing binary cenosis of grain (oat, triticale) and grain-legume (vetch,
lupine) crops and to establish the peculiarities of their productivity in the
soil and climatic conditions of the Western Forest-Steppe. Research
methods: in the field (to observe the growth and development of plants
during the growing season); laboratory-field (determination of the influence
of the studied factors on the dynamics of biometric indicators of plants);
laboratory-chemical (determination of seed quality indicators, the content of
nutrients in the soil), measuring and weighing (determination of yield and
crop structure); mathematical and statistical (determining the reliability of
the obtained results); calculation and comparison (determination of
economic efficiency).

Results and discussion. During the period of research (2016-2020),
the peculiarities of the growth and development of grain and grain-legume
crops were established depending on the composition of mixtures, the rate
of sowing components and mineral fertilizer.

It was determined that the combined grain and grain-legume crops
were characterized by higher indicators of air-dry mass. On the background
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of mineral nutrition (N32P32Ks2) in the XI stage of organogenesis, the
maximum values of the dry matter of 100 plants were noted: for lupine-oat
mixtures — 1065-1085 g, triticale-lupine mixtures — 1011-1069 g, vetch-oat
mixtures — 848-949 g, vetch-triticale mixtures — 811-886 g.

On unfertilized plots, the air-dry weight of 100 plants was lower —
737771 g for triticale-vetch mixtures, 754-815 g for vetch-oat mixtures,
819-859 g for triticale-lupine mixtures and 974-978 g for oat-lupine
mixtures.

On the background of mineral fertilizer, the air-dry mass of plants
increased. In the areas where vetch-oat mixtures were sown, this indicator
in the XI stage of organogenesis increased by 94.0-134 g, when sowing oat-
lupine mixtures — by 91.0-107 g, triticale-vetch — by 74.0-115, 0 g,
triticale-lupines — by 192.0-210.0 g. In single-species oat crops — by 119.0
g, triticale — 118.0 g, vetch — 13.0 g, lupine — 79.0 g. Overall an increase in
the total raw and air-dry mass of the mixtures was observed under the
condition of reducing the seeding rate of the grain component from 4.0 to
3.0 million of germinated seeds/ha due to the increase in the mass of the
grain-legume component (both lupine and vetch).

The soils of the Western region lack nitrogen compounds available
for plants. One of the ways to replenish its reserves is the use of biological
nitrogen, which accumulates in the process of the symbiosis of grain-
legume plants with nodule bacteria (Table 1). The intensity of the formation
of root nodules depends on many factors, including the genetic
characteristics of the culture, temperature regime, precipitation, soil
moisture, etc.

In the ontogenesis of spring vetch and lupine, regardless of the
studied version of the growing technology, the mass of nodules increased
until the flowering phase. On unfertilized crops at the beginning of intensive
growth of grain legumes, their weight was 0.2-0.25 g/plant in spring vetch
and 0.28-0.33 g/plant in lupine. Application of mineral fertilizers N3Pz Kz,
somewhat slowed down the processes of formation of root nodules and their
weight was lower: in spring vetch by 0.1-0.17, in lupine — by 0.12-0.15
g/plant compared to unfertilized areas.

A significant increase in the mass of root nodules was noted in the
simultaneous sowings of grain with spring vetch, while the inverse
relationship was observed in lupine. In the flowering phase, the mass of root
nodules of spring vetch plants in binary cenoses increased to 1.36-1.49
g/plant in unfertilized variants and by 0.04-0.18 g/plant with the application
of N32P32K3; (in single-species crops, respectively, 0.94 and 0.48 g/plant).
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1. Mass of root nodules, g/plant (average data for 2016-2020)

Start of in- End of intensive

tensive growth growth Flowering
Options control control control

(WithOUt U3P3oK; (WithOUt N32P3oK3 (WithOUt N3oP3K3

fertilizers) fertilizers) fertilizers)

Oat (5.0 million of
germinating seeds/ha) | 0.25 0.08 0.46 0.41 0.94 0.48

Spring triticale
(5.0 million of 0.33 0.18 0.71 0.70 2.84 2.50

germinating seeds/ha)

Spring vetch

+Lupine__
(1,2+1.2 million of 020 |008| 039 | 039 | 148 | 066

germinating seeds/ha)

Oat + spring
vetch

(4.0+08millionof 559 | 010 | 0.40 0.41 1.37 0.52
germinating seeds/ha)

Oat + spring
vetch

(30+08millionof | g99 | 014 | 062 0.63 2.40 2.31
lgerminating seeds/ha)

Oat + lupine - - - - - -

(4.0 + 0.8 million of
germinating seeds/ha) | 0.30 0.17 0.64 0.66 2.36 2.29

Oat + lupine - - - - - -

(3.0 + 0.8 million of
germinating seeds/ha) | 0.20 0.10 0.37 0.38 1.49 0.58

Triticale + vetch - - R R - -
(4.0 + 0.8 million of

germinating seeds/ha) | 0.22 0.10 0.38 0.39 1.36 0.53

Triticale + vetch - - R R - -
(3.0 + 0.8 million of

germinating seeds/ha) | 0.28 0.16 0.60 0.62 2.53 2.36

Triticale + lupine - - - - - -
(4.0 + 0.8 million of

lgerminating seeds/ha) | 0.30 0.17 0.63 0.66 2.49 2.29

In the cenosis of lupine with grains, a decrease in the mass of root
nodules was observed compared to single-species crops. In variants without
mineral fertilizers, it was 2.36-2.53 g/plant (in the control 2.84 g/plant).
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With the introduction of mineral fertilizer — 2.29-2.36 g/plant (in the
control 2.5 g/plant).

The yield of crops depended on the composition of the mixtures, the
sowing rate of the grain and grain-legume component and fertilizer. On
variants of single-species crops without fertilization, the actual yield was:
3.23 (oat), 2.84 (triticale), 1.29 (vetch) and 1.42 t/ha (lupine). With the
introduction of mineral fertilizer at the rate of NsP3:Ksp, there was an
increase in the yield of oat by 0.66 t/ha, spring triticale by 0.87 t/ha, spring
vetch by 0.58 t/ha and lupine by 0.44 t/ha.

By the cultivation of grain and grain-legume crops in binary cenosis
the yield increased. It was the highest by sowing a mixture of oat and spring
vetch (4.0 + 0.8 million of germinating seeds/ha) and application of mineral
fertilizers in a dose of N32P32K32 — 5.3 t/ha. Reduction of the seeding rate of
the grain component by 1.0 million of germinating seeds/ha caused a
decrease in yield by 0.25 t/ha. The yield increase compared to unfertilized
crops in these options was 1.07 and 1.15 t/ha, respectively.

The given productivity indicators were formed on the basis of the
relevant indicators of the crop structure. As the data in Table 2 shows, the
number of productive stems and plants before harvesting both grain and
grain-legume crops directly depended on the rate of sowing. On single-
species crop options with sowing grains of 5.0 million of germinating
seeds/ha, legumes 1.2 million of germinating seeds/ha were 354 pcs/m?
(oat), 321 (spring triticale), 83 (spring vetch), 78 (lupine). In binary cenosis,
the norm of 4.0 and 3.0 million of germinating seeds/ha was used for grains,
and for legumes — 0.8 million of germinating seeds/ha. The number of
productive stems and plants was proportional to the sowing rate and on
unfertilized plots was within 267—-330 pcs/m? (grains) and 45-57 pcs/m?
(legumes) (Table 2).

The number of beans on a plant depended significantly on the
application of mineral fertilizers, and if in the control plants of spring vetch
it was formed in the range of 6.7-7.7 pcs, then with the application of
N32P32Ks, — 7.5-9.4 pcs, in lupine respectively — 7.5-9.4 pcs and 7.3—
8.8 pcs.

In spring vetch in mixed crops, a tendency to increase the number of
beans from one plant was observed compared to single-species on the
background of mineral nutrition — up to 8.5-9.4 pcs, in lupine on the
contrary — in single-species crops their number is greater (8.8 pcs), and in
mixed crops it is less (7.5-7.9 g).
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2. Formation of the elements of the mixture structure depending on the
studied factors (average data for 2016-2020)

Number. of The_ number of Weight of grain
. productive Number of beans grains in 1 €ar | gom 1 ear/from 1
g stems/plaznts, per 1 plant, pcs | (panicle)/seeds in plant, g
=] pcs/im 1 bean, pcs
(@) co_ntrol co_ntrol NasP co_ntrol co_ntrol NasPs2
(w_lt_hout N32P32K32 (W_lt_hout Ka (W_lt_hout N32P32K32 (W_lt_hout Ka
fertilizers) fertilizers) fertilizers) fertilizers)
1 354 364 - - 37.6 40.9 1.10 1.24
2 321 343 - - 32.1 37.6 1.07 1.31
3 83 85 6.7 7.5 5.7 6.3 1.86 2.53
4 78 82 8.1 8.8 3.4 3.5 3.62 | 4.09
5%| 330 354 - - 39.5 42.4 1.18 1.28
57 57 7.3 8.5 6.3 6.5 2.29 3.13
6%| 267 292 - - 38.4 43.3 1.20 1.34
57 59 7.7 9.0 6.4 6.7 2.56 3.50
7| 327 345 - - 40.2 42.8 1.19 1.32
45 48 6.8 7.5 2.9 3.1 2.31 2.90
8% | 269 286 - - 40.8 43.7 1.25 1.38
48 48 7.1 7.7 3.1 3.3 2.67 3.28
9% | 286 300 - - 34.6 39.3 1.16 1.38
55 55 7.5 8.9 6.3 6.6 240 | 3.29
10| 222 238 - - 36.0 39.7 1.21 1.43
*) 57 58 7.7 9.4 6.6 6.8 2.66 | 3.64
11| 278 301 - - 35.0 40.2 1.23 1.45
*) 47 48 6.6 7.3 3.1 3.2 249 | 3.22
12| 221 240 - - 34.1 41.1 1.27 1.50
*) 49 49 7.2 7.9 3.2 3.5 297 | 3.58

) in the numerator — grains, in the denominator — legumes

The number of grains in an ear (panicle) and seeds in a bean pod
varied depending on the fertilizer and the rates of mixtures' sowing. If in
single-species crops, their number (pieces per plant) in the control (without
fertilizers) was: 37.6 (oat); 32.1 (spring triticale); 5.7 (spring vetch); 3.4 pcs
(lupine), then with the introduction of N3P32Ksa, it increased by 3.3, 5.5,
0.6, 0.1 pcs, respectively. The same regularity was noted in mixed crops of
grain and grain-legume crops. However, it is worth noting that the number
of grains in the ear of spring triticale and the panicle of oat and the number
of seeds in the bean pod of spring vetch was greater in mixed crops
compared to pure crops, and on the contrary, it decreased in lupine.
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Obviously, slight shading of lupine by grain crop, especially by oat, led to
such a result.

Research results indicate that a decrease in the seeding rate of the
grain component by 1 million of germinating seeds/ha in mixtures with
legumes led to an increase in the number of grains in the ear (panicle) and
seeds in the bean pod.

The weight of grain from one ear and from one plant depended on
the fertilizer and the rate of sowing mixtures. The introduction of mineral
fertilizers at the rate of N32P32Ks, contributed to the growth of this indicator
in all agrocenoses.

In the control (without fertilizers), the weight of grain from an ear
was within 1.1-1.25 g (oat); 1.07-1.27 g (spring triticale); from one plant —
1.86-2.67 g (spring vetch); 3.62-2.97 g (lupine), and with the introduction
of N32P32Kso their weight increased to 1.24-1.38, 1.31-1.5; 2.53-3.64 and
4.09-3.58 g, respectively. If we analyze this indicator, we can see that it
increases in oat, triticale and vetch in mixed crops.

Mineral fertilizer (Ns2P32K3z) contributed to the growth of the mass
of 1000 grains of grain and grain-legume crops both in monospecies and in
mixed crops. In single-species crops, the weight of 1000 grains on fertilized
plots increased by 1.3 and 2.5 g in oat and triticale, by 5.4 g in spring vetch,
and by 10.4 g in lupine (Table 3). The growth of this indicator was also
noted in mixed crops.

In spring vetch, sown in mixtures with grains, an increase in the
mass of 1000 grains was noted by 3.0-5.1 g on unfertilized crops and by
4.1-5.2 g on the NsP32Ksz background, while in lupine this indicator
decreased, respectively, by 1.5-7.9 and 1.5-9.4 g. Moreover, when sowing
lupine with oat, a greater decrease in the weight of 1000 grains was
observed — by 6.2-9.4 g, while in mixtures with triticale this indicator
decreased by 1.5-5.2 g, depending on the fertilizer option.

The nature of the grain was higher on the background of mineral
fertilization in all agrocenoses and in single-species crops it was 402 g/l in
oat, 707 g/l in spring triticale, 817 g/l in spring vetch, and 793 g/l in lupine,
which exceeds the control options without fertilizer by 10.0, 17.0, 9.0 and
10.0 g/l, respectively. In mixed crops, the nature of the grain increased with
a decrease in the seeding rate of the grain component. Reduction of the
sowing rate by 1 million of germinating seeds/ha in mixtures of oat with
spring vetch caused an increase in nature by 47 g/l, with lupine — by 7-23
g/l, triticale with vetch — by 7.0-8.0 g/l, with lupine — by 11 .0 g/I.
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3. Individual physical indicators of grain depending on the studied
factors (average data for 2016—-2020)

Weight of 1000 grains, g Nature of grain, g/l
. control control
Options (WithOUt N32P3oK3o (WithOUt N3oP3oK3o
fertilizers) fertilizers)
germinating seeds/ha)
Spring triticale
(5.0 million of 32.9 35.4 690 707
germinating seeds/ha)
Spring vetch
+Lupine 48.8 54.2 808 817
(1,2+1.2 million of
germinating seeds/ha)
Lupine (1.2 million of | 155 136.0 783 793
germinating seeds/ha)
Oat + spring vetch 30.7 32.0 461 470
(4.0 + 0.8 million of
germinating seeds/ha) 52.0 58.3
Oat + spring vetch 31.3 31.9
(3.0 + 0.8 million of 535 592 508 517
germinating seeds/ha) ) '
Oat + lupine 31.1 31.9 ) o
(4.0 + 0.8 million of 47 a7
germinating seeds/ha) 117.7 126.6
Oat + lupine 31.5 32.3 479 501
(3.0 + 0.8 million of
germinating seeds/ha) 119.4 128.2
Triticale + vetch 34.9 36.3 250 261
(4.0 + 0.8 million of
germinating seeds/ha) 51.8 58.4
Triticale + vetch 35.5 36.5 g 6
(3.0 + 0.8 million of 75 767
germinating seeds/ha) 53.9 59.4
Triticale + lupine 33.4 37.1
(4.0 + 0.8 million of 739 749
germinating seeds/ha) 120.4 131.5
Oat (5.0 million of 36.5 37.4
germinating seeds/ha) 124.1 134.5 750 760

Over the years of research, the maximum area of the leaf surface was
noted in the VIII stage of organogenesis in all variants of the experiment.
On the XI stage of orthogenesis, a decrease in the leaf surface of crops due
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to the attenuation of assimilation processes was recorded. According to the
research data, the area of the leaf surface of the crops in the control plots in
the V stage of organogenesis averaged 13.3 thousand m?%/ha, in the VIII
stage it increased by 15.5 thousand m?/ha (up to 28.8 thousand m?/ha), in
the XI stage — decreased by 5.6 thousand m?/ha (to 23.2 thousand m?/ha).
On the variants with the introduction of mineral fertilizer, an increase in the
area of leaves was observed in the V stage of organogenesis by an average
of 6.0 thousand m?/ha (19.3 thousand m?ha), in the VIII stage by 5.3
thousand m?/ha (34.2 thousand m?/ha), in the XI stage — by 4.8 thousand
m?/ha (up to 28.1 thousand m?ha) compared to the control without
fertilizers.

The maximum values of the leaf surface area at all stages of
organogenesis were recorded by the sowing of the oat-vetch mixture (4.0
million of germinating seeds/ha of oat and 0.8 million of germinated
seeds/ha of vetch) and the application of mineral fertilizers, respectively
21.1, 34.02, 29.69 thousand m?/ha. The highest rates of net photosynthesis
productivity were also noted on these crops — 23.85 and 17.45 g/m? of dry
matter per day in the V-VIII and VIII-XI stages of organogenesis,
respectively. In the control plots (without fertilizers), the net productivity of
photosynthesis was on average 18.84 g/m? of dry matter in the V-VIII
stages of orthogenesis and 16.38 g/m? of dry matter per day in the VIII-XI
stages. Fertilization contributed to the growth of PPF, respectively by 4.81
and 1.07 g/m? of dry matter per day.

Reduction of the seeding rate of the grain component by 1 million of
germinated seeds/ha led to a decrease in this indicator by 1.19-0.89 g/m? of
dry matter per day (in the control) and by 0.42—0.29 g/m? of dry matter per
day (after application of NzP3:Ks). For mixtures of grains with lupine
situation was similar with slightly lower indicators.

Fertilization of crops contributed to the growth of the net productivity
of photosynthesis compared to the unfertilized control in all variants of the
experiment. On average, during the years of the study, the PPF on fertilized
crops increased compared to the control by 44.76 g/m? of dry matter per day
in the V-VIII stages of organogenesis and by 13.12 g/m? of dry matter per
day in the VI11-XI stages.
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Conclusions

Reduction of the seeding rate of the grain component in binary cenosis
by 1 million of germinated seeds/ha influenced the growth of the number of
beans on vetch and lupine plants, the number of grains in the ear (panicle)
and seeds in the bean pod.

Sowing a mixture of spring vetch with oat (4.0 million of germinating
seeds/ha of oat and 0.8 million of germinating seeds/ha of vetch) and
application of mineral fertilizers N3,P3,K32 contributed to the formation of
the largest leaf surface area (34.02 thousand m?/ ha) and net productivity of
photosynthesis (23.85 g/m? of dry matter per day). Reduction of the oat
sowing rate by 1.0 million of germinating seeds/ha led to a decrease in these
indicators by 1.19 thousand m?/ha and 0.62 g/m? of dry matter per day.

Sowing a mixture of oat and spring vetch (4.0 + 0.8 million of
germinating seeds/ha) on the background of N3P3Ks, provided the highest
yield — 5.3 t/ha. Reduction of the seeding rate of the grain component by 1
million of germinating seeds/ha caused a decrease in yield by 0.25 t/ha. The
yield increase compared to unfertilized crops was 1.07 and 1.15 t/ha.

Cnucoxk BUKOPHMCTAHOI JiTepaTypu References
1.Besromo A. B., T'agumor K. A. 1. Bezgodov A. V, Galimov K. A.
BeipamyBanie BUKU SPOBON Ha CeMEHa U Cultivation of spring vetch for seeds and

3epHOdypak B CMENIAHHBIX II0CEBaX ¢ grain fodder in mixed crops with rapeseed
paricom u ropumuedl. The  Scientific and mustard. The Scientific Heritage.
Heritage. 2021. Ne 77. C. 3-8. DOI: 2021. No 77. P. 3-8. DOI: 10.24412/9215-

10.24412/9215-0365-2021-77-2-3-8. 0365-2021-77-2-3-8

2. BmmB wmiHepadbHUX J0OpHB Ha 2. The influence of  mineral
PpICT, PO3BUTOK Ta 3¢pPHOBY MPOAYKTHUBHICTE fertilizers on the growth, development and
COPTIB JIFONIMHY BY3bKOJIMCTOTO B YMOBax grain productivity of narrow-leaved lupine

TIpaBoGepesxnoro Jlicocremy / ixmanmii L. varieties in the conditions of the Right-
®. Tta in. Kopmu i kopmosupobruymso. Bank Forest-Steppe / Pidpalyi I. F. ta in.

2013. Bum. 75. C. 104-113. Kormy i kormovyrobnytstvo. 2013. Issue.
3. Bexuenko 0. A., Kosryr K. II, 75.

Marismu H. O. BmimB HOpM BHCIBY Ta P.104-113.

yIOOpeHHST Ha KOPMOBY IPOJYKTHUBHICTH 3. Veklenko Yu. A., Kovtun K. P,

BIBCSIHO-0000BHX CyMIOIOK B  yMOBax Matiiash N. O. The influence of sowing
IpaBoGepexnoro  Jlicocreny. Kopmu i rates and fertilization on the forage

rxopmosupobnuymeo. 2018,  Bum.  86. productivity of oat-legume mixtures in the
C. 57-62. conditions of the Right-Bank Forest-
4.Tomogna A. B., Omiiiauk K. M. Steppe. Kormy i kormovyrobnytstvo. 2018.
TIpoyKTHBHICTB JIONUHY BY3bKOJHCTOTO i Issue. 86. P. 57-62.
IIIEHHL SIPOI 32 CyMICHOTO BHPOLIYBaHHS. 4. Holodna A. V., Oliinyk K. M.
3eprobobosi  kynemypu ma cos  0ns Productivity of narrow-leaved lupine and
cmanozo PO36UMKY azpapnozo spring wheat under joint cultivation:
supobnuymeéa  Vkpainu :  Marepianu Zernobobovi kultury ta soia dlia staloho
Miknap. Hayk. KoH®., Bimmwmmsa, 11-12 rozvytku ahrarnoho vyrobnytstva Ukrainy
cepr. 2016 p. Binuung : [ino, 2016. C. 76— : materialy Mizhnar. nauk. konf. Vinnytsia,
77. 11-12 serp. 2016 r. Vinnytsia : Dilo, 2016.

59



ISSN 0130-8521. Ilepearipue Ta ripcbke 3emuepo0cTBo i TBapuHHUITBO. 2022. Bum. 72 (2)

5.Tomogua A. B., IlaBnenko B. IO.

DopmyBaHHs MPOJYKTHBHOCTI
arpoLeHO30M JIIONHHY BY3bKOIUCTOTO 1
BiBCa  TOJIO3EPHOTO 32  CYMICHOTO

pupointyBanHs B I[liBaiunomy Jlicoctermy.
Kopmu i xopmosupoonuymeo. 2013. Bum.
76. C. 244-251.

6. XKarosa I'. O., JlaBpux I M.
VYpoxaiiHicts ~ monuHy ~ Oimoro  Ta
BY3bKOJHCTOTO 3aJIeKHO Bix
arpoOTeXHIYHUX MPUIIOMIB BHUPOILIYBaHHSI B
ymoBax IliBHiuHO-CxigHoro Jlicocremy
Ykpainu. Bicnux Cymcvkozo
HAYIOHANbHO2O AZPAPHO20 YHIGEpCUMENTy.
2012. Ne 9. C. 102-106.

7. Isamok B. S., Kaumap O. I,
Baspunosna O. B. ®itomeniopatuBHHI

TOTeHIial JIIOTIUHY 0araToImucToro.
Ilepeocipne ma cipcoke 3emaepobcmeo i
meapunnuymeo. 2015. Bum. 58 (2).
C. 63-70.

8.Kopuiituyk M., Tkauenxo H.
IepcnextuBu BUKOPUCTAHHS
(hy3apio30CTIiKUX  COPTIB  JIIONKUHY B

OpraHiyHOMy 3eMiiepoOCTBi. [Iponosuyis.
05/20 (300). C. 56-57.
9. Kopniituyk M. C., Tkauenko H. B.

TepcnexktrBu BHKOPHUCTAHHS
(y3apio30CTIHKMX  COPTIB  JIIONHHY B
OpTaHiYHOMY 3eMJIEpPOOCTBI.

3emnepobecmeso. 2018. Bum. 1. C. 45-50.

10. Jlronuu  Ginuit. ['eHetHuHMi
MOTeHIianm Ta  HOro  peamsamis y
CiITbCHKOroCmoiapchbke  BUPOOHHIITBO

MOHOrpadist / B. A. Masyp Ta in. Binnums,
2018.231 c.

11. Omiinuk K. M., T'omoauaa A.
B. INoTeHuiiHuid ypoxkaid MIIeHuLi sSpoi Ta
JIONMHY BY3BKOJHCTOTO 32 CYMICHOTO
BUpomtyBaHHs. Haykosi Oonogioi HYbill
Vipainu. 2017. Ne 1 (65). C. 1-13.

12. IManuymmme B. 3. IIpoayKTHBHICTH
BHKO-BIBCSIHOI ~ CYMIIIIKM  3aJISKHO  Bij
€JIEMEHTIB TEXHOJIOTI BHUPOLIYBaHHS B
ymoBax JKuromupeskoro Ilomicest. Bicnux
Kumomupcorozo HAYIOHAbHO20
aepoexonoeiunozo  ynieepcumemy. 2013.
Bum. 1 (1). C. 308-314.

13. Manunmuma B. 3., Moiicien-
ko B. B. IIpoayKTHBHICTH BHKO-BIBCSHOL
CyMiIlli Ta OLIiHKa MOAENEH TeXHOJOTiH ii
BHPOIIYBaHHS Ha 3€JICHYy Macy B yMOBax

60

P. 76-77.
5. Holodna A. V., Pavlenko V. Yu.
Formation of productivity by the

agrocenosis of narrow-leaved lupine and
bare-grain oat under joint cultivation in the
Northern  Forest-Steppe.  Kormy i
kormovyrobnytstvo. 2013. Issue. 76. P.
244-251.

6. Zhatova H. O., Lavryk . M.
Productivity of white and narrow-leaved
lupine  depending on agrotechnical
methods of cultivation in the conditions of
the northeastern Forest-Steppe of Ukraine.
Visnyk sumskoho natsionalnoho ahrarnoho
universytetu. 2012. No 9. P. 102-106.

7. lvaniuk V. Ya., Kachmar O. Y.,
Vavrynovych O. V. Phytomeliorative
potential of lupine. Peredhirne ta hirske
zemlerobstvo i tvarynnytstvo. 2015. No 58-
2. P. 63-70.

8.  Korniichuk M., Tkachenko N.
Prospects for the use of fusarium-resistant
lupine varieties in organic farming.
Propozytsiia. 05/20 (300). P. 56-57.

9.  Korniichuk M. S., Tkachenko, N.
V. Prospects for the use of fusarium-
resistant  lupine varieties in organic
farming. Zemlerobstvo. 2018. Issue. 1. P.
45-50.

10. Mazur V. A, Pantsyreva H. V.,
Didur 1. M., Prokopchuk V. M. White
lupine.  Genetic potential and its
implementation in agricultural production:
Monohrafiia. Vinnytsia, 2018. 231 p.

11. Oliinyk K. M., Holodna A. V.
Potential yield of spring wheat and narrow-
leaved lupine under joint cultivation.
Naukovi dopovidi NUBIP Ukrainy. 2017.
No 1 (65). P. 1-13.

12. Panchyshyn V. Z. Productivity of
vetch-oat mixture depending on the
elements of growing technology in the
conditions of Zhytomyr Polissia. Visnyk
Zhytomyrskoho natsionalnoho
ahroekolohichnoho  universytetu.  2013.
Issue 1 (1). P. 308-314.

13. Panchyshyn V. Z., Moisiienko V.
V. Productivity of vetch-oat mixture and
assessment of models of its cultivation

technologies for green mass in the
conditions  of  Polissia.  Kormy i
kormovyrobnytstvo.  2016. Issue  82.


https://elibrary.ru/contents.asp?id=34033807
https://elibrary.ru/contents.asp?id=34033807
https://elibrary.ru/contents.asp?id=34033807&selid=22480969
https://elibrary.ru/contents.asp?id=34422002
https://elibrary.ru/contents.asp?id=34422002
https://elibrary.ru/contents.asp?id=34422002&selid=28421103
https://elibrary.ru/contents.asp?id=34422408
https://elibrary.ru/contents.asp?id=34422408
https://elibrary.ru/contents.asp?id=34422408&selid=28434553
https://scholar.google.com.ua/scholar?oi=bibs&cluster=10308089144610775161&btnI=1&hl=uk
https://scholar.google.com.ua/scholar?oi=bibs&cluster=10308089144610775161&btnI=1&hl=uk
https://scholar.google.com.ua/scholar?oi=bibs&cluster=10308089144610775161&btnI=1&hl=uk

ISSN 0130-8521. Ilepearipue Ta ripcbke 3emuepo0cTBo i TBapuHHUITBO. 2022. Bum. 72 (2)

Iomices. Kopmu i KopmosupobHuymeo.
2016. Bum. 82. C. 163-169.

14. Tlawynmmu B. 3., Moiicien-
ko B. B. IIpogyKTuBHICTH Ta KOpMOBa

OL[iHKA  OJHOPIYHHX  BIBCSHO-0000OBHX
CYMIIIIOK 3aJISKHO BiJ CJICMEHTIB
TEXHOJIOTIl  BHPOIIYBaHHS B  yMOBax

Tomnicess Ykpaiuu. Aepobionoecis. 2015. Ne
2. C. 90-96.

15. IpoxykTHBHICTH JIIONIUHY
BY3bKOJIUCTOIO 3aJIEKHO BiJ JOOpPHB Ha
JIEPHOBO-TII30JIMCTUX CYIII[AHUX IPYHTaX
[ Trauyk B. II. Ta in. Hayxosi copuzonmu.
2019. Ne 1. C. 25-32.

16. IIpomyKTHBHICTE  IENIOIIKO-
BIBCAHOI CYMIIIKM 3aJI©KHO Bil CHOCOOIB
OCHOBHOT'O 00poOiTKYy  IpYHTY Ta
yIoOpeHHs y MmoJboBii ciBo3mini IMomicest
/ B.B. Moiicienko Tta iH. Bicn. JKHAEY.
2009. Ne 1. C. 129-136.

17. ParomHrok B. L Brus
arpoTeXHIYHMX 3aXONiB Ha  ypoxkaifHi
MOKA3HUKU JIIONMHY BY3bKOJIUCTOIO B
ymoBax [lomicess VYxpainu. Haykouit
30ipHUK «Bicnux Cmeny». 2015. Bum. 12.
C.51-58.

18. Paromniok B. I. Bruus enemenTisB
TEXHOJIOTi] BHPOLIYBAaHHS Ha HAaCIHHEBY
HPOJYKTHBHICTh JIOMUHY BY3bKOJIMCTOTO.
Bicnuk aepaprnoi nayku Ilpuuopnomop 5.
2014. Ne 4 (81). C. 142-150.

19. ParourHiok B. L Brutus
TEXHOJIOT1YHUX TIPHIIOMIB BHPOIIyBaHHS Ha
3epHOBY Ta HACiHHEBY NPOJYKTHBHICTh

JIIOMUHY BY3bKOJIUCTOTO. Hayxosuit
JKypHaI «biopecypcu i
npupoooxopucmysannsiy.  2017. T. 9,
Ne 1/2. C. 54-62.

20. Parommrox B. 1, Taspm-

mok M. M. JlronuH BY3BKOMMCTHH —
KyJbTypa yHiIBE€pCalIbHOIO BUKOPHCTAHHS Y
3oHi [lomicess Ykpaiuu. Bicuux aepapnoi
nayxu. 2020. Ne 8 (809). C. 26-37. DOI:
https://doi.org/10.31073/agrovisnyk202008-
04.

21.  Paromnmrox B. 1. Hapemri
BU3HAYEHO, 33 SIKMX I0OPHUB, HOPM BHCIBY
Ta arpoTEXHOJIOTIH JIIONMH BY3bKOJNHMCTHI
(hopMye BHCOKI HAMOJIOTH U TaKy X SIKiCTh
HaciHHA. 3epro i xni6. 2015. Ne 3 (79).
C. 80-81.

22. Parommntok B. 1. ®opmyBanns

61

P. 163-169.

14. Panchyshyn V. Z.,
Moisiienko V. V. Productivity and fodder
assessment  of one-year oat-legume

mixtures depending on the elements of
growing technology in the conditions of
the Polissia of Ukraine. Ahrobiolohiia.
2015. No 2. P. 90-96.

15. Productivity of narrow-leaved
lupine depending on fertilizers on sod-
podzolic sandy soils. Tkachuk V. P,
Kotelnytska H. M., Tymoshchuk T. M.,
Saiuk O. A. Naukovi horyzonty. 2019. No
1.P.25-32.

16. Productivity of diaper-oat mixture
depending on the methods of main soil
cultivation and fertilization in the field
crop rotation of Polissia / V. V. Moisiienko
ta in. Visn. ZhNAEU. 2009. No 1. P. 129—
136.

17. Ratoshniuk V. I. The influence of
agrotechnical measures on yield indicators
of narrow-leaved lupine in the conditions
of Polissia of Ukraine. Naukovyi zbirnyk
«Visnyk Stepuy. 2015. Issue 12. P. 51-58.

18. Ratoshniuk V. I. The influence of
elements of cultivation technology on the
seed productivity of narrow-leaved lupine.
Visnyk ahrarnoi nauky Prychornomoria.
2014. No 4 (81). P. 142-150.

19. Ratoshniuk V. I. The influence of
technological methods of cultivation on
grain and seed productivity of narrow-
leaved  lupine.  Naukowyi  zhurnal
«Bioresursy i pryrodokorystuvannia». VTs
NUBIP Ukrainy, 2017. Vol. 9, Ne 1-2.
P. 54-62.

20. Ratoshniuk V. I, Havryliuk M.
M. Narrow-leaved lupine is a culture of
universal use in the Polissia zone of
Ukraine. Visnyk ahrarnoi nauky. 2020. No
8 (809). P. 26-37. DOI: https://doi.org/10.
31073/agrovisnyk202008-04

21. Ratoshniuk V. I. Finally, it has
been determined under which fertilizers,
sowing rates and agrotechnologies narrow-
leaved lupine produces high yield and the
same seed quality. Zerno i khlib. 2015.
No 3 (79). P. 80-81.

22. Ratoshniuk V. I. Formation of
narrow-leaved lupine productivity
indicators depending on the complex effect


https://scholar.google.com.ua/scholar?oi=bibs&cluster=10308089144610775161&btnI=1&hl=uk
https://doi.org/10.31073/agrovisnyk202008-04
https://doi.org/10.31073/agrovisnyk202008-04
https://doi.org/10.31073/agrovisnyk
https://doi.org/10.31073/agrovisnyk

ISSN 0130-8521. Ilepearipue Ta ripcbke 3emuepo0cTBo i TBapuHHUITBO. 2022. Bum. 72 (2)

MOKAa3HWKIB  IMPOIYKTHBHOCTI  JIFONHHY
BY3bKOJIMCTOTO 3aJISHO BiJl KOMILICKCHOT
nii ¢akTopiB iHTeHCHOIKaIii BUPOITyBaHHS
B 3oHi [lomicca VYkpaiun. Ilepuuii
nezaneschui naykosuil sichux. 2015. Ne 5.
C. 37-43.

23. Cypmenko B. Onrumizauis
MIHEPAIBHOTO JKUBJICHHS POCIMH. 3epHo.
2011. Ne 4. C. 57-59.

24. UYepenkos A. B., [leBuen-
ko M. C.  3epHO000OBI  KyJIbTYpH
CTpaTeriyHuit (akTop PETYIIOBaHHS
6i1K0BOrO OamaHCy Ta POAIOYOCTI IPYHTIB.
bronemens Incmumymy CLNbCLKO2O
eocnooapcmea  cmenogoi  30nu  HAAH
Vxpainu. 2016. Ne 11. C. 5-11.

25. leBnikos M. Sl Ipuxumnu
mig0opy KOMIIOHEHTIB Ui  3MilIaHUX
MOCIBIB 3a BHPOILYBaHHS iX Ha 3CICHHI
KOpM. Bicuuk Ilonmascekoi OepoicasHoi
aepaproi akademii. 2008. Ne 4. C. 54-60.

26. Iysap A. M., Pynascbka H.
M., Beren JI. JI. Bpoxaiinicte OiHapHHX
LCHO3IB  3EpHOBHX 1  3epHOO000OBHX
KyJBTYp. Iepeocipne ma 2ipcoke
semnepobemeo i meapunnuymeo. 2020.
Bun. 67 (1). C. 156-168. DOIL:
https://www.doi.org/10.32636/01308521.
2020-(67)-1-11.

27. Ilysap A. M., Pynasceka H.
M., Beren JI. JI. OcobmmBocTi hopmyBaHHS
€JIEMEHTIB CTPYKTYPH CYMIIIOK 3€PHOBHUX 1
3epHO0000BUX KyIbTYyp. [lepedecipne ma
2ipcoke  3emaepobcmeo i meapuHHUYmeo.
2021. Bum. 69 (2). C. 108-122. DOI:
10.32636/01308521.2021-(69)-2-7.

28. Biochemical composition and
feed quality of oat-bean mixtures depending
on sowing rates and level of mineral
nutrition in the conditions of the right-bank
Forest-Steppe of Ukraine. Kovtun K.,
Veklenko Y., Babich-Poberezhna A,
Matiyash N. Norwegian Journal of
development of the International Science.
Ne63/2021.  Vol. 1. P 3-8. DOI
10.24412/3453-9875-2021-63-1-3-8

29. Bioenergy efficiency of the
usage of biopreparations for the growth of
white lupine in the conditions of the Right-
Bank Forest-Steppe of Ukraine. Bahmat M.
l., Mazur V. A. Didur I. M. et al
Ukrainian Journal of Ecology. 2018. V.

62

of factors of intensification of cultivation
in the Polissia zone of Ukraine. Pershyi
nezalezhnyi naukovyi visnyk. 2015. No 5.
P. 37-43.

23. Surmenko V. Optimization of
mineral nutrition of plants. Zerno. 2011.
No 4. P. 57-59.

24. Cherenkov A. V., Shevchenko M.
S. Legumes are a strategic factor in
regulating protein balance and soil fertility.
Biuleten Instytutu silskoho hospodarstva
stepovoi zony NAAN Ukrainy. 2016. No
11. P. 5-11.

25. Shevnikov M. Ya. Principles of
selection of components for mixed crops
for growing them for green fodder. Visnyk
Poltavskoi derzhavnoi ahrarnoi akademii.
2008. No 4. P. 54-60.

26. Shuvar A. M., Rudavska N. M.,
Behen L. L. Yield of binary cenoses of
grain and grain-legume crops. Peredhirne i
hirske zemlerobstvo i tvarynnytstvo. 2020.
Issue 67 (I). P. 156-168. DOLl:
https://www.doi.org/10.32636/
01308521.2020-(67)-1-11

27. Shuvar A. M., Rudavska N. M.,
Behen L. L. Peculiarities of the formation
of elements of the structure of mixtures of
grain and grain-legume crops. Peredhirne i
hirske zemlerobstvo i tvarynnytstvo. 2021.
Issue 69 (I). P. 108-122. DOI:
10.32636/01308521.2021-(69)-2-7

28. Biochemical composition and
feed quality of oat-bean wmixtures
depending on sowing rates and level of
mineral nutrition in the conditions of the
Right-Bank Forest-Steppe of Ukraine.
Kovtun K., Veklenko Y., Babich-
Poberezhna A., Matiyash N. Norwegian
Journal  of  development of the
International Science. No 63/2021. Issue 1.
P. 3-8. DOI: 10.24412/3453-9875-2021-
63-1-3-8

29. Bioenergy efficiency of the
usage of biopreparations for the growth of
white lupine in the conditions of the Right-
Bank Forest-Steppe of Ukraine. Bahmat
M. I, Mazur V. A., Didur I. M. et al.
Ukrainian Journal of Ecology. 2018. V.
8(3). P. 203-208.

30. Ecological and  economic
evaluation of varietal resources Lupinus


https://elibrary.ru/contents.asp?id=34213922
https://elibrary.ru/contents.asp?id=34213922
https://elibrary.ru/contents.asp?id=34213922&selid=25341898
https://elibrary.ru/contents.asp?id=34464107
https://elibrary.ru/contents.asp?id=34464107
https://elibrary.ru/contents.asp?id=34464107
https://elibrary.ru/contents.asp?id=34464107&selid=28778873
https://www.doi.org/10.32636/01308521.2020-(67)-1-11
https://www.doi.org/10.32636/01308521.2020-(67)-1-11

ISSN 0130-8521. Ilepearipue Ta ripcbke 3emuepo0cTBo i TBapuHHUITBO. 2022. Bum. 72 (2)

8(3). P 203-208.

30. Ecological and economic
evaluation of varietal resources Lupinus
albus L. in Ukraine / Mazur V.A., Mazur K.
V., Pantsyreva H. V., Alekseev O. O.
Ukrainian Journal of Ecology. 2018. V.
8(4). P. 148-153.

3L Gamayunova V., Chaikina O.
Optimization of nutrition and accumulation
of aboveground biomass by triticale plants.
Achievements of Ukraine and the EU in
Ecology, Biology, Chemistry, Geography
and Agricultural Sciences. Publishing
House “Baltija Publishing”. 2021/7/21. P.
177-194. https://doi.org/10.30525/978-
9934-26-086-5-9

63

albus L. in Ukraine / Mazur V.A., Mazur
K. V., Pantsyreva H. V., Alekseev O. O.
Ukrainian Journal of Ecology. 2018. Issue
8(4). P. 148-153.

31. Gamayunova V., Chaikina O.
Optimization of nutrition and accumulation
of aboveground biomass by triticale plants.
Achievements of Ukraine and the EU in
Ecology, Biology, Chemistry, Geography
and Agricultural Sciences. Publishing
House “Baltija Publishing”. 2021/7/21.
P. 177-194. https://doi.org/10.30525/978-
9934-26-086-5-9

Received: September 1, 2022
Accepted: November 4, 2022


https://doi.org/10.30525/978-9934-26-086-5-9
https://doi.org/10.30525/978-9934-26-086-5-9
https://doi.org/10.30525/978-9934-26-086-5-9
https://doi.org/10.30525/978-9934-26-086-5-9

ISSN 0130-8521. Ilepearipue Ta ripcbke 3emuepo0cTBo i TBapuHHUITBO. 2022. Bum. 72 (2)

DOI: 10.32636/01308521.2022-(72)-2-4

UDC 633.854.78:631.81.095.337

V.M. SENDETSKYTI}, I. A. SHUVAR?, doctors of agricultural sciences

T. V. MELNYCHUKS?, O. Ya. CHERNYSHENKO?,

T. V. SHEVCHENKO?®, candidates of agricultural sciences

Lnstitute of Agriculture of Carpathian Region of NAAS

Hrushevskoho street, 5, v. Obroshyne, Lviv region, Lviv district, Ukraine, 81115,
e-mail: vermos2011@ukr.net

2Lviv National University of Nature Management

Volodymyra Velykoho Str., 1, Dubliany, Lviv District, Lviv Region, Ukraine,
80381, e-mail: ShuvarlA@ukr.net

3Carpathian State Agricultural Research Station of the IACR NAAS

Stepana Bandery Str., 21a, lvano-Frankivsk, Ukraine, 76014

“West Ukrainian National University

Lvivska Str., 11, Ternopil, Ukraine, 46009,

e-mail: olena_chern@ukr.net

5Office of the Presidium of National Academy of Agricultural Sciences of Ukraine
Mikhail Omelyanovich-Pavlenko Str, 9, Kyiv, 01010,

e-mail: toma.agrovet@gmail.com

PRODUCTIVITY FORMATION OF SUNFLOWER HYBRIDS
WITH THE USE OF PLANT GROWTH REGULATORS

Sunflower is the main oil crop in Ukraine, which provides almost 90 % of
oil production, the volume of which increases annually, mainly due to the expansion
of cultivated areas. Crop yield during 2013-2017 was 1.9-2.2 t/ha for varieties
suitable for distribution in Ukraine included in the State Register of Plants suitable
for distribution in Ukraine with a productivity of 3.5-5.0 t/ha. Therefore, it is
actually to search for reserves to further increase the yield of crops under the
conditions of global climate change, improve the quality of products and reduce the
negative impact on soil fertility and the surrounding natural environment. The
solution to this problem is possible by improving the elements of sunflower
cultivation technology, including the use of plant growth regulators.

The research was carried out during 2013-2017 in the experimental field of
PF "Bohdan and K" of Sniatynskyi district, Ivano-Frankivsk region. The placement
of options in the experiment is systematic with four repetitions. The predecessor of
the sunflower is winter wheat. Agrotechnical measures of cultivation in
experimental variants are generally accepted for the conditions of the western part of
the Forest-Steppe of Ukraine.

During the years of research, it was established that plant growth regulators
Vermymah and Vermyiodis influenced the intensity of growth processes of
sunflower plants, in particular, an increase in the leaf surface by 27-29 % and the

© Sendetskyi V. M., Shuvar L. A.,
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net productivity of photosynthesis by 1.2-1.9 g/m? per day, or by 16-25 %
compared to the control.

A similar effect of the researched growth regulators on the formation of
indicators of the structure of reproductive organs (basket diameter, number and
weight of 1000 seeds) was established. Based on the mathematical and statistical
analysis of the influencing factors and the proposed models, the structural indicators
were directly correlated with the yield and provided 8-15 % higher yield increases
than the control.

The highest seed yield of hybrids NK Brio and NK Rokki was obtained in
the variants of two-time foliar application of the plant growth regulator Vermymah
at the rate of 6 I/ha, respectively 3.64 and 3.51 t/ha, and Vermyiodis at the rate of 4
I/ha, respectively 3.66 and 3.52 t/ha.

The researched preparations provided a significant improvement in the
quality of sunflower hybrids, in particular, the oil content increased by 1.2-2.4 %,
oil yield — by 0.22-0.58 t/ha and acid number indicator decreased by 0.04-0.1 %.

In all options with the use of Vermymah and Vermyiodis growth regulators
by one-time and two-time application of NK Brio and NK Rokki hybrids to growing
sunflower plants compared to the control, conditional net income increased by UAH
2193-4014/ha, the level of profitability — by 12.7-22.7 %, and the cost price of
sunflower seeds decreased by UAH 303-518/ton.

Keywords: sunflower hybrids, leaf surface area, productivity, plant growth
regulators, photosynthesis, seed quality.

Cengenbknii B. M., Ilysap 1. A2 Meabauuyk T. B.S
Yepuumenko O. 51.%, lllesuenxo T. B.5

Uucruryt cinscpkoro rocnogapersa Kapnarcekoro periony HAAH

2JIbBiBCHKHI HALIOHANILHUI YHIBEPCUTET IPUPOJOKOPHCTYBAHHS

S[IpukapnaTchbka JEpKaBHA CLIbCHKOTOCHOAApPChKa AociigHa cranuis ICT
Kapmnarcekoro periony HAAH

43axinHoyKpaiHChKUI HAIOHAILHUH yHIBEPCUTET

SAnapar Ipesunii HanionanbHoi akagemii arpanux HayK YKpainu

®opMyBaHHSI NPOAYKTUBHOCTI ri0puaiB COHSIIIHUKY 32 3aCTOCYBAHHS
peryJsiTopiB pocTy pocJIMH

CoHSIIHAK — OCHOBHA OJNiHA KyJIbTypa B YKpaiHi, sika 3a0e3redye Maibke
90 % BupoOHMITBA Oii, OOCATH SIKOT IIOPIYHO 30UTBIIYIOTBCS B OCHOBHOMY 3a
pPaxyHOK pO3IIMPEHHA TIIOCIBHUX IIIONI. YPOXKAHHICTE KyIbTypH BIIPOJIOBXK
2013-2017 pp. cranoBmia 1,9-2,2 T/ra 3a BHeceHHX OO0 JlepkaBHOTO pEECTpY
POCIIHH COPTIB, NPUAATHAX U MOIIMPEHHS B YKpaiHi, 3 MPOIYKTHBHICTIO 3,5—
5,0 t/ra. ToMy axTyaJdbHHUM € TOIIYK pPE3ePBIB MOAANBIIOr0 30iJIbLICHHS
BPOXKaHOCTI KYJIBTYpH 32 YMOB INIOOAJIbHUX 3MiH KJIiMary, HOJIMIICHHS SKOCTI
NpPOAYKLil Ta 3MCHIICHHS HEraTHBHOTO BIUIMBY Ha POJIOYICTh IPYHTIB i
HABKOJIMIIHE MPUPOJHE cepepoBuile. Po3B’s3aHHS 1ii€l mpobieMu MOXIMBE 3a
BIOCKOHAJICHHS €JIEMEHTIB TEXHOJIOTil BHPOIIYBAHHS COHSIIHUKY, 30KpeMa i
3aCTOCYBaHHS PETYISATOPIB POCTY POCIHH.

ExcriepumenrtanbHy poboTy BHKOHaHO BrpomoBx 2013-2017 pp. Ha
nocrigaomy mormi I1® «borgan i K» CHstuHChKOTO patioHy [Bano-®paHKiBCEKOT
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obmacti. Po3MmimeHHS BapiaHTiB y JOCHII CHCTEMAaTHYHE 3a YOTHPHUPA30BOIO
noBropeHHs. [lonmepeHuK COHSIIHMKY — TMIICHUIS O3MMa. ATPOTEXHIYHI 3aXOIu
BUPOILYBAaHHA KyJIbTYpU Y BapiaHTaxX HOCTiTy — 3araJbHONPUHHATI Ui yMOB
3axigHoi yactunu Jlicoctemy Ykpainu.

3a pOKH JOCHIIKEHHA BCTAHOBIEHO, IO PEryIATOPU POCTY POCIHH
BEepMHMar i BEpPMUHOJIC BIUIMBAIM HA iHTEHCHBHICTH POCTOBHUX IIPOLECIB POCIHH
COHSIIITHUKY, 30KpeMa CIiocTepiraiay 30UIbIIeHHs JUCTKOBOI IMoBepxHi Ha 27-29 %
Ta YMCTOI TIPOMYKTHBHOCTI (oTocuuTesy Ha 1,2-1,9 r/m? 3a 106y, abo Ha 16-25 %
TIOPIBHSTHO 3 KOHTPOJIEM.

BceranoBneHo aHanoriyHUK BIUIMB JOCHIIKYBaHHX PETYIATOPIB POCTy Ha
(dbopMyBaHHS MMOKa3HHUKIB CTPYKTYPU PEMPOLYKTHBHHX OpraHiB (AiaMeTp KOIIHKa,
KijbpkicTh Ta Maca 1000 HacinuH). Ha OCHOBI MaTeMaTH4HO-CTATUCTUYHOTO aHAIZY
3a (pakTOpaMH BIUIUBY 1 3aIPOIIOHOBAHMMHU MOJENSMH CTPYKTYPHI NOKa3HUKH Oyl
B TIPSIMill KOpeIsIiiHIN 3aJIe)KHOCTI 3 ypoXkaiHICTIO 1 3a0e3neuniy Buii Ha 8—15 %
HPUPOCTH BPOXKAIHOCTI O KOHTPOJIIO.

Haiiunry Bposkaiinicts Hacinus riopuais HK Bpio i HK Pokki orpumano y
BapiaHTax JBOPAa30BOTO II03aKOPEHEBOTO BHECEHHS DEryjiaTopa POCTy POCIHH
BepMHUMar y Hopmi no 6 n/ra (BiamosigHo 3,64 1 3,51 1/ra) Ta BepMuiiogic y Hopmi
o 4 n/ra (BiamoBigHo 3,66 1 3,52 T/ra).

JocnimkyBaHi npenapaty 3a0e3MeqriId iCTOTHE MOJIMIICHHS SKOCTI 3epHa
ribpuaiB COHSIIHUKY, 30KpeMa BMicT oii 3pocraB Ha 1,2-2.4 %, Buxix omii — Ha
0,22-0,58 1/ra Ta Ha 0,04-0,1 % 3MeHITYBaBCS MOKA3HUK KUCIOTHOTO YHUCTIA.

YV Bcix BapiaHTax 3aCTOCYBaHHs PETYJIATOPIB POCTY BEPMUMAr i BEpMHUIOIIC
JUISL OZTHO- 1 JIBOPa30BOTO BHECEHHS 110 BETETYIOUHX POCIIHHAX COHSIIHHUKY TiOpuaiB
HK Bpio i HK Pokki nOpiBHSHO 10 KOHTPOJIIO YMOBHO YHCTHI TOXif 301IbIIyBaBCs
Ha 2193-4014 rpu/ra, piBeHb peHtabenbHocTi — Ha 12,7-22,7 %, a cobiBapTicTh
HACiHHS COHSIIHMKY 3MeHInyBanacs Ha 303—518 rpu/T.

KnawouoBi ciaoBa: riOpumy COHAIIHWKY, IUIOMIa JIMCTKOBOI IOBEpPXHI,
TIPOAYKTHUBHICTb, PETYISTOPH POCTY POCIHH, POTOCHHTE3, SKICTh HACIHHSL.

Introduction. The development and implementation of new or
improved technologies of sunflowers cultivation in agricultural production
are one of the main conditions for increasing production efficiency and
increasing the gross harvest of this crop. Currently, the level of use of the
biological potential of sunflowers is only 50 %. Among the reasons for this
is non-compliance with the basic requirements of crop rotation and crop
cultivation technology [6, 14, 30].

In the scientific publications of many authors (S. M. Kalenska,
I. I. Klymenko, V. V. Moisienko, V. O. Skydan, S. P. Tanchyk,
Yu. I. Tkalich, etc.) the main aspects of increasing sunflower productivity
are quite widely disclosed. They represent a wide range of positive effects
of plant growth regulators, and it has been proven that new preparations of
domestic production correspond to the best world samples in terms of
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technical indicators and cost level and their effectiveness [7, 9, 10, 12, 15,
17, 18, 20].

The use of plant growth regulators and microfertilizers in hybrid
sunflower seed production is economically justified has been established so
long as the cost of the obtained increase in seeds of parental lines and
hybrids of sunflower exceeds the cost of preparations and the cost of
protecting plants from diseases [2, 16, 22]. It is important to take this
component into account during their application at the same time as treating
seeds or spraying plants with herbicides, as an integral element of modern
technologies for growing high-quality sunflower seeds [11, 13, 24].

Growth regulators increase the resistance of plants to adverse factors
of natural or anthropogenic origin (critical temperature drops, moisture
deficiency, toxic effects of pesticides, damage by diseases and damage by
pests). Their use makes it possible to fully realize the potential of plants
embedded in the genome by nature and selection, to regulate the ripening
period, to improve the quality and increase the productivity of agricultural
crops [1, 28, 30].

Plant growth regulators influence the processes of adaptation to
adverse conditions due to their ability to intensify the activity of the cellular
apparatus and change the structure of plants, which is manifested in the
strengthening of frost resistance and the weakening of the phytotoxicity of
plant protection agents, etc. [3, 21, 26].

The mechanism of these phenomena was made possible by research
at the cellular and molecular levels. In particular, it was established that the
increase in frost resistance is caused by an increase in the proportion of
bound water under the influence of plant growth regulators and an increase
in the content of proteins and carbohydrates, which support the structural
and functional organization of the plant, reduce the temperature of the
transition of the cytoplasm from a liquid to a solid state [5, 25, 29].

An analytical review of the results of experimental studies on the
effectiveness of plant growth regulators indicates their importance in the
technology of sunflower cultivation. However, in the conditions of the
western part of the Forest-Steppe, the effectiveness of the use of plant
growth regulators Vermymah and Vermyiodis in sunflower cultivation
technology has not yet been studied sufficiently [4, 8, 23].

Materials and methods. Experimental research was carried out
during 2013-2017 in the experimental field of PF "Bohdan and K" of
Snyatynskyi district, Ivano-Frankivsk region. According to the "Agreement
on scientific cooperation” with HEI "Podilskyi State University" and the
association "Bioconversion", is a basic enterprise for carrying out scientific
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research, testing and introducing plant growth regulators, destructors, new
organic fertilizers produced by the association's enterprises into production.

The total experimental area — 70 m?, the accounting area — 50 m2,
The placement of options in the experiment is systematic with four
repetitions. The predecessor of the sunflower is winter wheat. Agrotechnical
measures of crop cultivation in the experimental variants are generally
accepted for the conditions of the western part of the Forest-Steppe of
Ukraine, except for the factors that were studied.

Scheme of the experiment: factor A — frequency of spraying (single,
double); factor B — preparations Vermymah (5 I/ha), Vermymah (6 I/ha),
Vermyiodis (3 I/ha), Vermyiodis (4 I/ha); factor C — sunflower hybrids NK
Brio, NK Rokki.

Biopreparations Vermymah and Vermyiodis contain macro- and
microelements, including magnesium (4 %) and iodine (2 %), vitamins,
phytohormones and wuseful microorganisms, which ensured optimal
physiological processes of the development of the agrocenosis of the
culture [8].

The research was carried out in accordance with the principle of a
single logical deduction, the rules of expediency, accuracy and reliability of
the results of the experiment with the necessary documentation. State
standards and technical conditions were used during crop yield accounting
and in the process of determining grain quality indicators.

During the years of the research, the meteorological conditions were
typical and fully reflected the agro-ecological and climatic resources of the
Western Forest-Steppe of Ukraine, which makes it possible to use
experimental data in production conditions.

The soil of the experimental plots — sod-podzolic, medium-loamy,
superficially glazed and characterized by the following agrochemical
parameters: humus content according to Tyurin — 3.05-3.39 %; the content
of easily hydrolyzable nitrogen according to Kornfield — 67-76 mg/kg;
mobile phosphorus and exchangeable potassium according to Chyrikov —
118-124 and 108-113 mg/kg, respectively; pHsat by the potentiometric
method) — 4.54-5.20.

The main cultivation of the soil after harvesting the predecessor,
winter wheat, included husking of stubble and ploughing, pre-sowing —
early spring harrowing and pre-sowing cultivation with the application of
mineral fertilizers NaoPsgo.

The sunflower was sown after constant warming of the soil at a
depth of 10 cm to 10-12 °C. The method of sowing is of wide-row type (70
cm), and the depth of seed wrapping is 5-6 cm. The seed sowing rate is
70,000 germinated seeds/ha.
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Spraying sunflower plants with Vermymah and Vermyiodis plant
growth regulators during the growing season was carried out twice: the first
— VVSN 14-19, the second — VVSN 28-35.

Mathematical analysis of yield indicators was performed using
dispersion and correlation-regression methods on a computer using modern
packages of application programs Exel, Statistica 6.0 [19].

Results and discussion. Formation of productivity of agricultural
crops in agrocenosis is a set of processes of nutrition, growth and
development of plants, transformation of matter and energy. It was
established that the use of plant growth regulators Vermymah and
Vermyiodis for foliar fertilization contributed to the activation of linear
growth of crop plants.

One-time spraying of sunflower hybrid plants with Vermymah
growth regulator (6 I/ha) in the flowering phase ensured a linear increase of
10-12 cm in crop plants, two-time spraying of 6 I/ha — 12—-13 ¢cm compared
to the control.

The productivity of the agrocenosis of sunflower hybrids, different in
origin, is formed by the effective use of sunlight energy, the level of
providing them with carbon dioxide, nutrients and hydrothermal conditions
of plant life.

Technological measures of crop cultivation, in particular, the use of
plant growth regulators in technologies, must be considered as methods of
optimizing the conditions for the formation of the productivity of the leaf
apparatus, and the process of accumulation of the mass of dry matter, which
is determined, first of all, by the size of the area of the leaf surface of the
crop, which is formed by plants per unit area and its photosynthetic
potential.

It was investigated that the growth regulators Vermymah and
Vermyiodis significantly influenced the size of the sunflower assimilation
surface of hybrids NK Brio and NK Rokki. The dynamics of changes in the
leaf surface area in the phases of the growing season are shown in Figure 1.

It was established that in the case of one-time spraying of plants with
a Vermymah growth regulator (6 I/ha) in the flowering phase (VVSN
61-69), the area of the assimilation surface of the hybrid NK Brio
sunflower was 11.6 thousand m?/ha (+27 %) greater compared to control.
With the application of Vermyiodis (4 1/ha), the area of the assimilation
surface increased by 11.8 thousand m?ha (+29 %). In the variants of
growing the NK Rokki hybrid with the application of the mentioned
preparations, the area of the assimilation surface was larger by 11.4
thousand m?/ha (+29 %) and 11.7 thousand m?/ha (+27 %), respectively.

69



ISSN 0130-8521. Ilepearipue Ta ripcbke 3emuepo0cTBo i TBapuHHUITBO. 2022. Bum. 72 (2)

Vermyiodis. 4 /ha

Vermyiodis. 3 /ha

Vermymabh. 6 l/ha

double spraying

Vermymabh, l/ha
Control
Vermyiodis. 4 /ha

2:3 ()
Vi elnlyi o dl 5.3 l Jllh a T T T T T TS BT TN T PR T PRI T A % _?

e e e e e e ]

"}"}T

2,
7 N
Vermymabh. 6 l/ha = =

single spraying

Vermymabh. 5 l/ha

Control

. 0 20 . 40 | 60
B maturation NK Rokki Omaturation NK Brio

flowering NK Rokki Bflowering NK Brio
Fig. 1. Dynamics of the formation of the leaf surface area of sunflower plants
hybrids NK Brio and NK Rokki depending on the application of growth
regulators (average for 2013-2017), thousand m%/ha

During two sprayings of sunflower plants of the NK Brio hybrid in
the flowering phase (VVSN 61-69) with Vermymah growth regulator
(6 I/ha each), the leaf surface area was 51.8 thousand m?/ha or increased by
34%, and in the application variant of the Vermyiodis preparation (4 I/ha),
respectively — 52.1 thousand m?/ha, which is 35 % more compared to the
control.

Researches has established the effect of spraying plants during the
growing season with Vermymah and Vermyiodis growth regulators on
increasing the photosynthetic potential and net productivity of sunflower
agrocenosis of NK Brio and NK Rokki hybrids (Table 1).
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1. Photosynthetic productivity of sunflower hybrids depending on the
use of plant growth regulators (average for 2013-2017)

Photosynthetic Net photosynthesis
5 _ potential of sowing productivity
f l:>; £ | Norm of growth regulator | (seedling period-wax (flowering phase,
S=E (factor B) ripeness, VVSN | VVSN 61-69), g/m?
FE 3 10-83), million per day
E~ m2d/ha
Hybrid NK Brio (factor C - C;)
Control 2,178 6,5
Vermymah, 5 I/ha (B1) 2,594 7,7
S~ Mermymah, 6 I/ha (Bo) 2,603 7.8
=< Vermyiodis, 3 I/ha (Bs) 2,587 7.7
Vermyiodis,4 I/ha (B.) 2,612 7,8
Vermymah, 5 I/ha (B1) 2,785 7,9
g g ? Vermymah, 6 I/ha (B,) 2,834 8,1
~ = = [Vermyiodis, 3 I/ha(Bs) 2,796 8,0
Vermyiodis,4 I/ha (B.) 2,840 8,3
Hybrid NK Rokki (factor C - Cy)
Control 2,087 6,3
Vermymah, 5 I/ha (B:) 2,527 7,6
o _ Mermymah, 6 I/ha (By) 2,575 7,8
2 \Vermyiodis, 3 l/ha(Bs) 2,516 77
» Vermyiodis,4 I/ha (Ba) 2,584 7.9
Vermymah, 5 I/ha (B:) 2,683 8,1
g 2 ? Vermymah, 6 I/ha (B,) 2,742 8,0
= = <= Vermyiodis, 3 I/ha(Bs) 2,690 7,9
Vermyiodis,4 I/ha (B.) 2,785 8,2
LSDy s factor A 0,35 1,79
LSD, s factor B 0,25 2,15
LSD, s factor C 0,14 0,45
LSDys interaction AB 0,02 0,22
LSDy s interaction AC 0,05 0,35
LSD, s interaction BC 0,02 0,50
LSDg s interaction ABC 0,01 0,07

Note: factor A is the frequency of spraying (single, double); factor B — preparations
Vermymah, 5 I/ha, Vermymah, 6 I/ha, Vermyiodis, 3 I/ha, Vermyiodis, 4 I/ha; factor C —
sunflower hybrids NK Brio, NK Rokki.

According to the results of the dispersion analysis, the nature of the
influence of the factor characteristics during one- and two-time spraying of
sunflower hybrid plants with Vermymah and Vermyiodis growth regulators
on the level of photosynthetic potential of the agrocenosis was established

71



ISSN 0130-8521. Ilepearipue Ta ripcbke 3emuepo0cTBo i TBapuHHUITBO. 2022. Bum. 72 (2)

(Figs. 2, 3).

Interaction Interaction Other
InteractiofC : 0.1 ABC ; Ofactors: 7.4 Factor A 110

BC:0.2 .
Interaction “’ / / /
AB:2.6

Factor C ;
2.2

FactorB ; 77.5

Fig. 2. The influence of plant growth regulators on the photosynthetic
potential of the agrocenosis of sunflower hybrids during the period
""seedlings — wax maturity" (average for 2013-2017), %

Over the years of research, it was established that factor B (plant
growth regulators) has the largest specific weight among influencing factors
— 77.5 %, factor A (spray frequency) — 10 %, and factor C (sunflower
hybrid) — 2.2 %, the interaction of AB factors — 2.6 %, the rest — do not
have a significant impact on the result.

Similar results of the significant influence of factor B (plant growth
regulators) on the net productivity of photosynthesis of sunflower
agrocenosis were obtained in the flowering phase (VVSN 61-69) (Fig. 3).

Factor B (plant growth regulators) had the greatest impact on the
resulting trait - 85.2%, factor A (spraying frequency) — 3.6% less, the rest
of the research factors had no significant impact.
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Fig. 3. The influence of plant growth regulators on the net productivity
of photosynthesis of the agrocenosis of sunflower hybrids in the
flowering phase (average for 2013-2017), %

The elements of the crop structure are an integral part of forming the
productivity of agricultural crops. Over the years of research, the influence
of plant growth regulators of the new generation — Vermymah and
Vermyiodis on the formation of individual productivity of sunflower
hybrids has been established. According to the results of the dispersion
analysis of the research results, the influence of factors on the formation of
elements of the structure of the sunflower crop (diameter of the basket and
weight of 1000 seeds) was determined. (Fig. 4).
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Fig. 4. The influence of plant growth regulators on the diameter of the
basket and the weight of 1000 seeds of sunflower hybrids (average for
2013-2017), %

It was established that the share of influence of the plant growth
regulator (factor B) was 74.2 %, spraying (factor A) — 7.6 %, and sunflower
hybrid (factor C) — only 0.6 %, the interaction of factors A and B — 2.7 %.

According to the effect of plant growth regulators Vermymah and
Vermyiodis on the mass of 1000 seeds, it was established that the share of
influence (factor B) was the largest - 69.3 %, the frequency of spraying
(factor A) — 23.4 %, and sunflower hybrid — only 1.1 %.
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According to the results of the study, it was established that in the
options for one-time spraying of sunflower plants of the NK Brio hybrid
with Vermymah and Vermyiodis growth regulators, the seed yield was
higher by 8.09-11.41%, in the case of two-time spraying — by 12.35-
14.86 %, respectively, compared to control (Table 2).

The highest seed yield of the NK Brio hybrid was obtained under the
most favorable climatic conditions for culture in 2017 — 3.96 t/ha, or 0.53
t/ha more compared to the control, and the lowest — in the less favorable —
2014 and 2015 — on average 3.31 and 3.40 t/ha, respectively. In the variant
with two-time application of Vermyiodis (4 I/ha each), the yield on average
over the years of the study was the highest and amounted to
3.66 t/ha, which is 14.86 % more compared to the control.

The use of correlation-regression analysis made it possible to
calculate the model of the influence of experimental factors on the grain
yield of the NK Brio hybrid according to the formula U = 1.146x + 0.0081,
while the coefficient of determination R? = 0.9449, which indicates the high
reliability of the result.

The results of the study of the effect of spraying with plant growth
regulators on the formation of the crop of the NK Rokki hybrid showed that
the highest crop yield was obtained in the variant of two-time spraying with
the preparation Vermyiodis (4 I/ha each) (Table 3).

The effect of a two-time application of the plant growth regulator
Vermyiodis (4 1/ha) for spraying plants of the NK Rokki hybrid on its yield
is shown in the form of a linear function U = 1.1834x — 0.1091. The
coefficient of determination R? = 0.9638 indicates a high level of influence
of the experimental factor on the resulting characteristic. In both cases, a
very close correlation was established between the effective and factor
characteristics, as evidenced by correlation coefficients close to 1.
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According to the results of the study, it was established that the plant
growth regulators we studied had a positive effect on the quality indicators
of sunflower seeds (Fig. 5).
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Fig. 5. The effect of spraying plants with growth regulators on quality
indicators of sunflower seeds (average for 2013-2017)

It was found that the application of different rates of plant growth
regulators Vermymah and Vermyiodis during a single spraying of
sunflower plants had an effect on increasing the oil content in sunflower
seeds of the NK Brio hybrid by 1.6 and 1.7 %, respectively, compared to the
control, the yield of oil — up to 0.25 and 0.23 t/ha; in the NK Rokki hybrid —
2.1 and 2.3 %, 0.23 and 0.25 t/ha, respectively.

In the case of two-time spraying of sunflower crops with plant
growth regulators Vermymah and Vermyiodis, the oil content in the seeds
of the NK Brio hybrid increased to 1.9 and 2.0 %, respectively, the oil yield
was up to 0.28 and 0.30 t/ha, and in the hybrid NK Rokki — respectively 3.2
and 3.3% and 0.33 and 0.34 t/ha.
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The decrease in acid number was established in all variants of the
experiment within the range of 0.04-0.1 mg/KOH per 1 g of oil.

In all variants of the experiment, the use of plant growth regulators
for one-time and two-time spraying of sunflower hybrids NK Brio and NK
Rokki conditionally net income increased by UAH 2193—4014/ha, the level
of profitability — by 12.7-22.7 % compared to the control. At the same time,
the cost price of sunflower seeds decreased on average by 303—518 UAH/t
compared to the control.

Conclusions

Growth regulators Vermymah and Vermyiodis contributed to the
activation of sunflower growth processes of NK Brio and NK Rokki
hybrids, which ensured a 27-29 % increase in the formation of the leaf area
apparatus and the value of the net productivity of photosynthesis by 7.7—
8.3 g/m? per day, or 20-25 % more compared to the control.

The highest seed yield of hybrids NK Brio and NK Rokki was
obtained in variants of two-time application of the plant growth regulator
Vermymah (6 I/ha each) respectively — 3.64 and 3.51 t/ha and Vermyiodis
(4 I/ha each) — respectively 3.66 and 3.52 t/ha.

The use of growth regulators ensured a significant improvement in
the quality of sunflower hybrids, in particular, the oil content increased by
an average of 1.2-2.4 %, oil yield — by an average of 0.22—0.58 t/ha, and by
0.04-0.1 % decreased acid humber value.

In all variants of the experiment, conditional net income increased
by 2193-4014 UAH/ha, the level of profitability — by 12.7-
22.7 %, and the cost of sunflower seeds decreased by 303-518 UAH/ton
compared to the control.
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PO3BUTOK AHTPAKHO3Y JIbOHY
B YMOBAX 3AXI/THOI'O JIICOCTEITY YKPAITHA
3A 3MIHU KJIIMATY

I'nobGanpHa 3MiHa KiIiMaTy B OiK NMOTEILTIHHS BIUIMBAE€ Ha arpoKIiMaTHYHI
YMOBH POCTY, PO3BUTKY Ta ()OPMYBaHHS MPOAYKTUBHOCTI CLTBCHKOTOCHOAAPCHKHUX
KynbTyp. BoOHa CympoBOmXKyeTbCS MiABHINCHHSM TEeMIepaTypu MHOBITpS,
MOPYIICHHAM MPHUPOIHUX TPOLECIB PO3BUTKY, 3MiHAMHU TPUBAJIOCTI CE30HIB POKY,
BEreTalifHOTO MePioay KyIbTYP.

CinbCbKe TOCHOAAPCTBO € HAWOUIBII BPa3IMBHM CEKTOPOM EKOHOMIKH JI0
KITIMaTUYHUX ~ 3MiH, OCKUIBKM PO3BUTOK Trajy3ed pOCIMHHHITBA, iXHIO
CIIeIianizalliio, ypoKaiHICTh CUIBCHKOTOCIIONAPCHKUX KYJIBTYP BH3HA4YalOTh came
KJTIMaTH4YHI yMOBH TEPHUTOPIl, 30KpeMa TEIUIO- Ta BOJIOro3abe3neyeHHs.

3 IpynH TEXHIYHUX KYJIBTYp JIbOH € OJHUM i3 HaWOUIBII BOJIOTOJIOOHMX
NpEICTaBHUKIB, SKUH HE MEPEHOCHTh CIIEKH, OCKUIBKM B yMOBaX >KapKoi IOTOIM
nmoHan 22 °C mposBISETHCS HETaTHBHUN BIUIMB Ha PICT cTedNa, MOTIPIIYETHCS
SKiCTh BOJIOKHA.

Jyis miIBUIEHHS IPOIyKTUBHOCTI JIbOHY TOTPiOHE BIOCKOHAJICHHST METOIIB
CeJIeKLil, TIOMIOBHEHHS Ta BMBYEHHS HAI[lOHAIBHOI KOJEKIl, BUSBICHHS 3pa3KiB 3
BHCOKOI KOMOIHAIIHHOIO 3MaTHICTIO Ta 3JTyYCHHS 1X IO CENEKIIIMHOTO TPOIIECy.

Mertol0 HamMX AOCHIKEeHb OyJO BHBUCHHS Ta BHSBICHHS KOJEKLIIHMX
3pa3KiB JIbOHY, CTIHKMX 110 AHTPAaKHO3y B yMOBax 3MiHM KiliMary, siki OyIyTb
BUKOPHUCTaHI SK BUXIAHWI Marepiall y CeNeKI[iifHOMY TMpoIeci A CTBOPEHHS
CTIMKHX COPTIB.

Haseneno pesymbratu pocmimkeds 3a mepiog 2011-2020 pp. po3BHTKY

antpakuo3y Colletotrichum lini Bolley B ymoBax 3axignoro Jlicocremy VYkpaiuu.
BcTaHOBNIEHO BIUIMB CTIMKOCTI COpTiB Ta abioTMUHMX (akTOpiB (TeMmeparypu Ta
BOJIOTOCTI TIOBITps1) Ha CTYIIHb Ypa)KeHHs JIbOHY XBOp0OOI0. BuineHo xonekiiiHi
3pas3kH, SIKi MOXYTh OyTH BHKOPHCTaHI B CeJEKLifHOMY TMporeci sK BHUXiTHHUMA
MaTepiai s CTBOPEHHsI CTiMKHUX COPTIB.
B ymoBax 3axigHoro Jlicocremy VYkpalHm HailBHIIMI PO3BHUTOK aHTPAaKHO3Yy 3a
nocmimpkyBanuii  mepiox 2011-2020 pp. y ¢a3i paHHBOI JKOBTOI CTHIJIOCTI
Big3HayeHo B 2018 i 2019 pp. — Bigmosigno 32,0—70,0 i 16,0—72,0 %. Haitamxawii
PO3BHTOK aHTpaKHO3y crioctepiramu B 2016 12017 pp. — 2,7-15,0 1 8,0-23,0 %.

© Bammmms O. A., Binosyc I'. 4.,
SAuyx K. L, ITpucraupka O. H., 2022
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Bei pmocmimkyBaHi KONEKIIHHI 3pa3Ky ypaswincs aHTpakHO30M, y dasi
OyToHizawii y cmabkoMy cryneHi (6an 1), y ¢a3i mo4aTky paHHbOI )KOBTOI CTUTIIOCTI
— cepenHboMy (0ain 2) Ta cunbHOMY (6ai 3).

Knacugikarists konekmiifHuX 3pas3kiB JbOHY 3a CTIHKICTIO OO aHTPAKHO3Y
nokazaia, mo B 2016 i 2017 pp. Bci mochikKyBaHi 3pa3ku Oynu CTIMKMMH 1O
XBOpOOH.

Haii6inpmmy  wacTky — cepeq  JOCHIIKYBaHHMX — 3pasKiB  CTaHOBHIIM
cepennsoctiiiki: B 2011 p. — 87,5 %, 2020 p. — 65,4 %, cupHHHATINBI 3pa3Ku
niepeBakan B 2018 p. — 69,7 % 12019 p. — 59,6 %.

3a mepioA JOCHIIKEHb y KOJEKUIHHOMY pPO3CAJHUKY BHSBICHO CTiHKi
3pa3Kd 0 aHTPAKHO3Y, AKi MOXYTb OyTH BUKOPHCTaHI B CEJIEKIIITHOMY MpoIleci K
BuXizHMI Matepian: 3opsa-87 (Stz), Kuiscpkuit, CitaHOK, PyniHudok, JIbBiBChKHii-
8, [Heb6ror, 3onortumcruii, Bpyumii, ['magiatop, Ipma, Kpumcrekuii-250, baiikan,
Cnaguuit, CrapomectHbli, Xeiis-14, Xeiis-15, @opt, Jinig JI3Y-2, Jlinis JI3Y-3,
Jlinis JI3Y-4, Jlinis JI3V-5, Atena, Artemida, Emilen, Berber, g7 Astelle, Rust
Resistant sum Ne 6, Taurneus, Verin, Achay, Lintex, Milenium, Arsen, Daros I,
Luna, Alba, Reina, Tammes T-17, Abissinian.

KurouoBi cjioBa: mb0H, COPT, aHTPAKHO3, CTIHKICTh, BUXITHHN Marepiai,
CENEeKIIHHUH mpo1iec.

Oksana Vashchyshyn, Halyna Bilovus, Kateryna Yatsukh, Oksana
Prystatska

Institute of Agriculture of Carpathian Region of NAAS

Development of flax anthracnose in the conditions of the Western
Forest-Steppe of Ukraine at climate changes

The global climate change towards warming affects the change in
agroclimatic conditions for the growth, development and formation of the
productivity of agricultural crops. It is accompanied by an increase in air
temperature, changes in the length of the seasons, disruption of natural development
processes, and the duration of the growing season of crops.

Agriculture is the most vulnerable sector of the economy to climate change,
since the development of crop production industries, their specialization, and the
yield of agricultural crops are determined by the climatic conditions of the territory,
in particular, heat and moisture supply.

From the group of technical fibrous crops, flax is one of the most moisture-
loving representatives, which does not tolerate heat, because in hot weather
conditions above 22 °C, a negative effect on the growth of the stem is manifested,
and the quality of the fiber deteriorates.

To increase the productivity of flax, it is necessary to improve selection
methods, to replenish and study the national collection of flax, to identify samples
with high combining ability and to involve them in the selection process.

The purpose of our research was to study and identify collection samples of
flax resistant to anthracnose under conditions of climate change, which will be used
as a starting material in the selection process when creating resistant varieties.

The results of research for the period 2011-2020 on the development of
anthracnose Colletotrichum lini Bolley in the conditions of the Western Forest-
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Steppe of Ukraine due to climate change are presented. The impact of resistance of
varieties and abiotic factors (air temperature and humidity) on the degree of disease
damage to flax was established. Collected samples were selected, which are
recommended for use in the selection process as a starting material for creating
resistant varieties.

In the conditions of the Western Forest-Steppe of Ukraine, the highest
development of anthracnose during the studied period of 2011-2020 in the phase of
early yellow maturity was in 2018 and 2019 — 32.0-70.0 and 16.0-72.0 %,
respectively. The lowest development of anthracnose was observed in 2016 and
2017 —2.7-15.0 and 8.0-23.0 %.

All studied collection samples were affected by anthracnose in the budding
phase and had a weak degree of damage (score 1), in the phase of the beginning of
early yellow ripeness — medium (score 2) and strong (score 3).

The classification of collection samples of flax according to resistance to
anthracnose showed that in 2016 and 2017 all studied samples were resistant to
anthracnose.

The largest share among the studied samples was moderately resistant
samples: in 2011 — 87.5 %, in 2020 — 65.4 %, susceptible samples prevailed in 2018
—69.7 % and in 2019 — 59.6 %.

During the research period, samples resistant to anthracnose were found in
the collection nursery, which may be used in the selection process as source
material: Zoria-87 (St2), Kyivskyi, Svitanok, Rushnychok, Lvivskyi-8, Debiut,
Zolotystyi, Vruchyi, Hladiator, Irma, Krymskyi-250, Baikal, Slavnyi, Staromestnyi,
Kheiia-14, Kheiia-15, Fort, Liniia LZU-2, Liniia LZU-3, Liniia LZU-4, Liniia LZU-
5, Atena, Artemida, Emilen, Berber, g7 Astelle, Rust Resistant sum Ne 6, Taurneus,
Verin, Achay, Lintex, Milenium, Arsen, Daros I, Luna, Alba, Reina, Tammes T-17,
Abissinian.

Keywords: flax, variety, anthracnose, resistance, source material, selection
process.

Beryn. Cinbcbke rocrofapcTBO HaJCKHUTh J0 rajiy3eif, 0coOimBo
YYTJIMBUX JIO BIUIMBY KIIMAaTHYHHUX 3MiH, SIKE€ IOB’SI3aHE 3 IHTCHCUBHUM
BUKOPHCTAHHSIM OCHOBHHX IIPUPOJIHHUX PECYPCIB — IPYHTY, TIOBITPSI i BOAM.

Po3BuTOK  Trany3eil  pOCIMHHHMITBA, IXHIO  CIemianizalliio,
YPOXKaWHICTh CIIbCHKOTOCIIONAPCHKUX KYJIBTYP BHU3HA4YaIOTh KIIMaTH4HI
YMOBH TEPHUTOPIi, a 30KpeMa TeIio- Ta Bojoro3abesneuenns [3, 5].

VY 3B’s13Ky i3 3MIiHOIO KJIIMATy, IO CYIPOBOJDKYETHCS ITiBHILICHHIM
TEeMIIepaTypy MOBITPs, 3MIHUIIMCS YMOBH POCTY, PO3BUTKY Ta ()OPMYyBaHHS
BpOXKaiHOCTI  KyJnbTyp. BHacimigoxk moTermstiHHA — BigOymucst  3MiHH
TPUBAJIOCTI CE30HIB POKY 1 BEreTamiiHOTO Nepiofy KyJIbTyp, HOPYLICHHS
PO3BUTKY NPUPOAHUX TPOIIECIB.

Oco6nuBy yBary ciibCbKOMY TOCIIOAAPCTBY YKpaiHH, SKe BKe Hece
30MTKM BHACHiJOK 3MiHM Kiimary, unpuainie @OAO, dopmyroun
«[IpiopureTn 3 3amobiraHHs 3MiHI KIIMaTy Ta afanTarii A0 3MiH KJIIiMaTy y
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CITBCPKOMY, IIiICOBOMY Ta pHOHOMY TOCHOJapcTBaxX YKpaiHH OO
2030 poxy». [IuTannsa aganTarii A0 HECTIPUATINBUX HACIIAKIB, 3HIKEHHS
KIIMATHYHAX PHU3WKIB, a TAaKOX OTPUMaHHA IOTCHIIHUX TIiepeBar €
CHOTOJIHI Ha MOPAAKY AcHHOMY [11].

BrnpomoBk OCTaHHBOTO  NECATHIITTSA JIFOACTBO Bce  OibIme
3aHEMOKOEHE IHTCHCHUBHICTIO KIIMAaTHYHUX 3MiH, [IO 3arpoXyOTh
mIo0aNbHIA MpojoBoNbYil  Oe3meni. OcTaHHI POKHM Yy CBITI BU3HAHO
HalCHEeKOTHIIINMH 3a BCIO ICTOPII0 METEOPOJIOTIYHUX CHOCTEPEKEHBb, a
30KpeMa BiOyBA€ThCs IIJIBHUILCHHS TEMIIEpaTypu MOBITPS B yCi CE30HU
POKYy.

Hacnigku 3MiHM KIliMary Uit CUIbCBKOTO TOCIIONAPCTBAa KpaiHU
JIOCHTDH CKJIaJHI Ta HeoaHO3HAYHi. JIesIKi TOCTIIHUKHA BBaXKAIOTh, 1[0 3MiHA
KIIIMaTy Ma€ IesKi MO3WTHUBHI MPOSBH: MOTEIUTiHHA 10 2-2,5 °C Moxe
CHpUATH 30UNTBIICHHIO BPOXKAHHOCTI 0araTboX CLIBCHKOTOCIIONAPCHKAX
KyJIbTyp, ajle 3a MeXaMH LbOTO TNOTCIUIIHHSA BPOXKaHHICTh YCIX KYJIbTYp
Oyne 3MeHmryBaTHcs. BomHO9ac cTpiMKke Ta HaaAMipHE HAKONMMYECHHS TeTlIa
CKOpoUye BereTaumiiHWi mnepion. Ha chOTOAHIMIHIA dYac MiIBUIICHHS
Temmeparypu B YkpaiHi Bxke craHoBuTh 1-1,5 °C 1 HaOmmkaeThcs
1o 2 °C [4].

JIpoH, GoTaHiuHa Ha3Ba skoro Linum usitatissimum L., — craponaBus
KyJIbTypa, 3a ICTOPMYHUMH JIOBiAKaMu i mnpubmmzno 6000 poxis.
[TepeBaraMu BHpOILyBaHHS JIbOHY OJIIIHOTO Haj COHSIIHMKOM Ta pillakoM
SApUM € HOTO MOCYXOCTIMKICTb, CKOPOCTUIJIICTh Ta BPOXKAWHICTB, IO /A€
MOXIIMBICTh OTPUMYBATH Bpodkaii Bif 12 mo 25 wra [7, 14].

ITocyXOCTIHKICTh  JIbOHY TIOSICHIOETBCSI  PO3BHTKOM  KOPEHEBOT
cuctemH, ii Oe3nmepepBHUM POCTOM Yy TNIMOWHY MaiikKe O KiHIl Bererarfii.
3aBISKM LbOMY POCIMHHM 3aCBOIOIOTH BOJIOTY i3 IMIMOIIMX MIapiB IPYHTY
TICIIS BITIHHSA 1 Kpalie BUTPUMYIOTh TIOCYXY HOPIBHSHO 3 iHIIMMH SIPUMHU
KyJIbTypaMu.

Y JaBHUHY JIbOH BHUPOILIYBAIM SK TEXHIYHY KYyJIbTYpy MAJIs
BUPOOHMITBA TKAHWH, & TAKOXK SIK Xap4yoBY U JIIKAPCHKY POCIUHY B KpaiHax
€sponu, Azii, Abpuku Ta AMEpUKH.

JIbOH-IOBryHElb € TPAAULIHHOK TEXHIYHOK KYJIBTYPOIO 3aXiIHHX
perioHiB YkpaiHu, fKka claBmiacs SK IOCTaYaJbHUK JIHOHOBOJOKHA Ha
cBiToBuXx puHKax. Crebma neoHy MicTaTh 25-31 % BonokHa 3
HAWIIHHIIIAMYA TEXHOJOTIYHUMH BJIACTUBOCTSAMH — THYYKICTIO, TOHKICTIO,
BHCOKOIO MinHicTrO [12].

Cepen TeXHIYHUX KyJbTYp JIbOH-JIOBI'YHEIb € OJHHM 13 HaHOiibII
BOJIOTOJIIOOHUX IPEACTaBHUKIB, KUl HE TMEpPEeHOCUTh crekH. HeraTtuBHuiA
BIUIMB Ha picT cre0ia y BUCOTY Ta MOTIPHICHHS SKOCTI BOJIOKHA Mae
Temriepatypa nosirps nonaj 22 °C. 30UIbIIEHHS pi3HUII MK JEHHHUMH Ta
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HIYHIMH TeMIlepaTypaMH IIPU3BOAWTH IO TOTO, IO BJAEHb KyIbTypa HE
PO3BHBAETHCS Ta BUTpadae 6arato Bojoru [25, 29].

OpmHak OCTaHHIMH pOKaMH TIOCIBHI IUIONI JIbOHY-AOBTYHIIO B
YkpaiHi CKOPOTHIIHICS B IECATKH pa3iB. Y 3araibHiil CTPYKTypi HOCiBH
TpOHY B YKpaiHi 3aiiMalOTh HE3HAYHI IUIOMIi: JbOH OMNHHUKA — MeHIe 1 %,
npoH-moBTyHens — 0,02 % [10].

B ymoBax pHHKOBOI EKOHOMIKM € IIONUT Ha HACiHHS JIbOHY-
JOBryHI0. Yepe3 BHCOKY PHHKOBY IIiHy HOTO HAaciHHA € TpPeIMETOM
ekcriopty. IIpu 3acTocyBaHHI BUCOKOE()EKTUBHOI TEXHOJIOTI BUPOIyBaHHS
KyJIbTYpH JIbOHAPCTBO 3[]aTHE NIEPETBOPUTUCS Y BUCOKONIPHOYTKOBY I'aly3b.
OCHOBHUM 3aBJaHHSIM CEJICKI[IOHEPIB € CTBOPEHHS HOBHX COPTIB JIbOHY-
JIOBT'YHITIO 3 BUCOKOKO HACIHHEBOIO MPOIYKTUBHICTIO [15, 22, 23, 31].

Hacinns npony omiitHOro mictuts 42-50 % omii Ta € BaXIMBHM
JOKEepeIIoM IJIsl BUPOOHHWITBA TEXHIYHOI OJIii, SKa IIBUIAKO BUCHXAE, i 11
BUKOPUCTOBYIOTH y 0araTboX rally3siX IPOMHUCIOBOCTI [6, 9, 24].

JIboH MMPOKO 3aCTOCOBYIOTH y MenuimHi. Omist 3 HbOTO MICTHTh
HEHACHYCHI JKHPHI KHCIOTH, a TOMY 3amo0irac BUHUKHEHHIO CYIUHHUX
3aXBOpIOBaHb. HaciHHSA JBOHY, KpiM JKHPY, MICTHTH OLIOK, BYTJICBOIM,
OpTraHiyHi KUCIIOTH, BiTaMiH A, hepMeHTH.

JInsgHy oOJil0 BUKOPUCTOBYIOTH y II€ETHYHOMY XapuyBaHHI, BOHa
MICTUTD BEJIUKY KUIBKICTh HEHACHYEHHX XMPHUX KUCJIOT Ta BitamiHy E. B
ollii € TOJiHCHACHYCHA O-JTIHOJICHOBA KHUCJIOTA, SIKa BXOIUTH 10 CKIIAay
MPaKTUYHO BCiX KJIITHHHUX MEeMOpaH i Oepe yyacTh y pereHepaitii ceprieBo-
CYIUHHOI CHCTEMH, B POCTI 1 pO3BUTKY MO3KY [9, 16, 17, 26].

3apa3 VYkpaiHa mepeOyBae B yMOBax BifHH, W0 CHJIBHO
MO3HAYa€ThCS HAa CIIBCBKOMY TOCIIOAPCTBI, 30KpeMa Ha raiysi
TpoHapcTBa. ToMy opraHisamis CHCTEMHM HAaciHHHMITBA Mae IependadaTtn
MOMIMPEHHS  BHCOKONPOAYKTHBHUX  COPTIB  JOHY 3  BHCOKHUMH
NPSAAAITEHIMYA BIACTHBOCTSIMH BOJIOKHA T BUCOKHMM BMICTOM OJIil, @ TAKOX
CTIMKHUX JI0 NIKIUIMBUX OPraHi3MiB, 10 B CBOIO YEPr'y JIO3BOJIUTH 3MEHIIUTH
3aTpaT Ha CHCTeMy 3axucty [2, 3, 21, 30, 32].

CTBOpEHHSI COPTIB, CTIMKUX 10 HIKIAJHBHX OPraHI3MiB, € OIHHM i3
E€KOHOMIYHO 1 €KOJIOTIYHO BHTIAHHMX NUISAXIiB IMiJBHUIICHHS BPOXKAHOCTI
KYJIBTYPH, OCKIJIBKM 3BOAWTH 0 MIiHIMyMy BHUKOPHCTAHHS IECTHIIMIB.
IToTpeba 3MmiHM CcOpTiB mMOB'SI3aHAa 3 THUM, IO IX CTIHKICTP 3 YacoMm
3MEHIIYETBCS, a 3rOJI0M BTpadaeTbcs 30BCiM. [IpnumHOIO € BilacTHBa
MaTOTeHHUM MIKpOOpTaHi3MaM 3JaTHICTh HNPUCTOCOBYBATUCS IO POCIIHH-
xusutenis [8, 33].

Koxxen BuI mnartoreHa Ha TepUTOpil NpencTaBiIeHUH OaraTbMa
HNOMYJSALISAMH, SIKI 3 TEHETHYHOTO MOMIAAY € TeTepOreHHHMH, TOOTO
CKJIQIAlOThCsl 3 PI3HUX 3a BIPYJIGHTHICTIO pac, LITaMiB, MAaroTUMiB. Y
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MOIMYJISIISAX MIKPOOPTaHi3MiB CIIOCTEPITaeThCs IMIBHAKE YTBOPEHHS HOBUX
3a BipYJICHTHICTIO i arpecUBHICTIO (hOpM BHACTIIOK IX MiHJIUBOCTI.

3aBnAKd 3HAYHIH IMIBHAKOCTI PO3MHOMKEHHS, HOBI pacH mHaTtoreHa
BIIPOJOBXK KITBKOX POKIB 3HaTHI IOMIMPUTHCA Ha BENUKIH Tepuropii,
BUTICHAIOYM IHII, MEHII BIpyJNCHTHI Ta arpecWBHi pacW 30yIHHKIB,
YpakylO4H paHillIe CTifKi COPTH.

CTBOpEHHS HOBHX COPTIB € HaJA3BUYaliHO CKJIAJHUM 3aBIaHHSIM JUIs
celneKkii, OCKIJIbKM B OJHOMY COPTi INMOTPIOHO TOENHATH TE€HH BHCOKOI
NPOJYKTUBHOCTI Ta CTIHKOCTI 10 abioTW4YHUX (PaKkTOpiB Ta IIKiAIMBUX
OpraHi3MiB /Ul OTPUMAHHs CTIHKUX COPTIB, sIKi 3a0e3nedmsii O BUCOKY
BPOKaHHICTB.

JlocsirHeHHsI B MiABHIIEHHI POJYKTHBHOCTI JIbOHY 3HAYHOIO MipOIO
3aNICKUTh BiJl YCHIXiB CeNeKIiiHOI Haykd. /i CTBOpEHHS HOBOTO COPTY
B)XJIMBE 3HAYCHHS MAa€ BUXITHMI MaTepial, KU BUCTYINAE JHKEPEIOM SIK
OKpEeMHX, TaK 1 KOMIUIEKCY IIHHMX O3HAK 1 BIACTHBOCTEH, Ta BHUABICHHSI
3pa3KiB 3 BUCOKOIO KOMOiHaIiifHOT0 31aTHicTIO [8, 13, 27, 34].

OCHOBHHI METOJ] CTBOPEHHS HOBOTO BHXIJHOTO Marepialy BCiX
CUIBCBKOTOCIIONIAPCHKUX  KYJIBTYpP, 30KpeMa JIbOHY OJIHHOTO 1 JBOHY-
JIOBT'YHITIO, € BHYTPIITHHOBHI0BA 1 MDXKBHIOBA riOpumu3anis [28].

IMopsm 3 TpaauIiiHUMH METOAaMH CTBOPEHHS  BHUXITHOI'O
CCJICKIIIHHOTO  MaTepially y  CENeKIil JbOHY-JOBIYHIFO  IIMPOKO
3aCTOCOBYIOTh €KCIEPHUMEHTAILHUN MyTareHe3 sK e(QeKTUBHHU 3aci
PO3LIMPEHHS TEHETUYHOI MIHJIMBOCTI POCIMH 1 OJIEPXKAaHHS MYTaHTHHX
¢bopM 3 HOBUM TMOEJHAHHSAM Yy OJHOMY TEHOTHI OIlOJOTIYHHX Ta
rocroAapchbKo KOPUCHUX 03HaK [9, 19].

BripoioBik 0CTaHHBOTO JECATHIITTS B yMoBax 3axigHoro Jlicocremy
YKpaiHu HaWITONIMPEHIINM 3aXBOPIOBAHHSM JILOHY € aHTPaKkHO3. Po3BUTOK
XBOpPOOHM B CHIPHATINBI Ui 30yAHHWKAa POKH € IIy)Ke BHCOKHM, y 2018—
2019 pp. BiH gpocar 70-72 %. VY dasi paHHBOI JKOBTOI CTHIIOCTI
AHTPAKHO30M ypaKyBaJMCsl BCI KOJIEKIiiHI 3pa3ku JboHy [1].

OnrumaneHUMH yMoBamu st po3sutky Colletotrichum lini Bolley e
BiHOCHa Boioricte 60-90 % Ta Temmeparypa mositpst 16-19 °C, ane
3apakeHHs POCIHMH BifmOyBaeThcs 3a Temmeparypu Bume 9 °C. Po3urox
30yHMKa aHTPAKHO3y IIBUJIKO BiAOYBAETHCS 3a BHCOKOI BOJIOTOCTI
MOBITPSI, a 3a JyXe€ HHU3BKOI BOJIOTOCTI — 3 SBIAIOTHCSA TPIIIMHU Ha
3apakeHNX aHTPAKHO30M YacTHHAX pociuHH [1, 2, 35].

BB a0ioTHYHMX YHHHHKIB BUSIBISIETHCA 3a3BHYAll y KUTBKOX
HanpsiMax. Hacammepen BOHHM BIUIMBAIOTH Ha PO3BHTOK (DITOIMATOTEHIB,
TOOTO MIBHIKICTb MPOSIBY XBOPOOM, arpecHBHICTh, JKUTTE3NATHICTD, 1
30KpeMa Ha IHTEHCHBHICTb NPOXOJDKEHHS CaMOro IMaTOT€HHOI'O MpOoILecy.
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PocnuHm TakoX pPOCTyTh 1 PO3BMBAIOTHCS MiJ BIUIMBOM CKIIaJHOTO
KOMIUIEKCY €KOJIOTIYHUX YNHHHUKIB, [II0 OAHOYACHO JIIFOTh HA HUX.

3anexxHo Bix al0lOTHYHWX YHWHHHUKIB (opMyeTscs CTIHKICTB i
BUTPHBATICTh POCIMHU 10 30yAHHKa BIPOJOBXK BETETAIlIfHOTO IEpioxy,
OCKIJIBKY BOHHU BIUTMBAIOTH 0€3MOCEPETHBO SIK Ha 30yJHHKA, CTHMYIIOIOUN
a00 TPUTHIYYIOYM HOTro PO3BHTOK, TaK 1 Ha POCIHHY-TOCIOIApS,
MABUIIYIOYH ii CIPUAHITINBICTE a00 CTiHKICTS [2, 8, 20].

Cepexn OCHOBHHMX NPUYUH MAaCOBOTO YPa)KEHHS POCIUH 30yIHUKaAMHU
XBOpPOO Ha3WBAIOTh 3BY)KCHHS TI'CHETHYHOIO PIZHOMAHITTS, HEZOCTATHE
BUKOPUCTAHHS B CEJNICKIIIi JPKEpe CTIHKOCTI 0 OIOTHYHUX Ta a0iOTHYHHX
YHHHUKIB cepenoBuia [8, 18, 19, 33].

ToMy MeTOI HamMX JOCHI/PKeHb OyJI0O BHUBYEHHS Ta BHSBICHHS
KOJICKIIHHUX 3pa3KiB JbOHY, CTIHKMX 10 aHTPAKHO3Yy, B yMOBaxX 3aXiJHOTO
Jlicocterry VYkpaiHu 3a 3MiHH KIiMaTy, SKi OyAyThb BHKOPHCTaHI SK
BUXITHUA MaTepian y CeJeKIIHHOMY Npomeci A CTBOPEHHS CTIHKHAX
COPTIB.

Matepiann i wmeroau. JloCcnmipKeHHS 3 BHBYCHHS PO3BHTKY
aHTpPaKkHO3y B yMoBax 3aximHoro Jlicocremy VYkpaiHHM Ta BHSABICHHA
cTifikux 3paskie g0 30ymaumka xBopobu Colletotrichum lini  Bolley
nposeneHo npotarom 2011-2020 pp.

ExcrniepumeHTabHy poOOTY BUKOHAHO B KOJICKIIHHOMY PO3CaIHHUKY
BiZTUTy pocnMHHUNTBA [HCTUTYTY cilibebkoro rocrnoaapcTBa Kaprnarcbkoro
periony HAAH 3rinHo 3 MeToanuHuMu pexoMennamismu [18-20].

CryniHp ypaXeHHs JTbOHY aHTPaKHO30M BH3HAYAJIHN 3a MIKAJaMHU.

[ITkana omiHKN ypa)keHHS JIbOHY aHTPAKHO30M:

a) aza cxomis:

0 — 310poBi pociuHY;

1 — cmabkwif cTymiHP — Ay)Xe Maii IUIIMH Ha OJHIA abo ABOX
CIM’AIONSIX, OpAHXKEBl INTPUXHW 1 MAJONOMITHI IUIIMH Ha cTeOmax i
KOPEHSIX;

2 — cepemHiil CTymiHP — BEJMKI IUIIMH a0O0 BiAMHUpPaHHS OHIET
cim’smoni. JloOpe BUpaskeHi OpaHKeBi IUISIMU Ha KOPEHsIX 1 creduax;

3 — CWJIBHUI CTyNiHb — BIJIMUpPAHHS JIBOX CiM’s10Jib 200 TOYKH
pocty. Haiibinpima mepeTspDkka Ha TOJIOBHOMY KOpPEHI € He BUIE Bij
pO3rajyXeHHsI OCHOBHOT MacH KOPEHIB;

4 — nyxe CHIBHUHM CTyNiHb — NEPETSHKKH PI3HOI BEJIMYMHM HA
MiCiM’ SI0IEHOMY KOJIiHI, Ha cTeOi a0 Ha rOJIOBHOMY KOpPEHi BHUINE Bif
OCHOBHOI MacH KOpeHs. 3arudens pocivH;

0) nepex 30MpaHHM:

0 — 310poBi pociuHY;
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1 — cnabkuit cTymiHP — KOPHIHEBO-OYypi IUIIMH HA JHCTOYKax abo
JEKIJIbKA UM Ha cTe0JIl;

2 — cepemHi CTymiHP — HIDKHA 4YacTHHa crebila IOKpHTa
CYLUTPHAMH TIHOOKHMH IUIIMaMH, 3armnOnHaMu a0o IpiOHa IISIMHCTICTD
10 TIOJIOBUHM cTeba, abo cyminpHe moOypiHHS HIKHBOI YaCTHHH cTeOna;

3 — CHIBHUI CTYMIHb — MapMypOBa IDIIMICTICTh IO BCHOMY CTEOT,
sKa 3aliMae He MeHIe 2/3 yacTuHM crebia, abo cyniibHEe MOOYpIiHHS He
MEHIIIE TI0JIOBUHHU CTe0Ia;

4 — ny»)e CUIBHUH CTYMiHb — CyLiJIbHE MOOYpiHHS cTebna.

Knacudikanito copTiB i TiOpuaiB JbOHY 32 CTYHEHEM CTIHKOCTI /0
AHTPAaKHO3Y BHM3HAYAIM 3a ITOKa3HUKOM CTYIiHb PO3BUTKY XBOPOOH: JI0
30 % — criiiki, 31-50 % — cepeanbocTiiiki, moHan 51 % — COpUHHATINBI
[27].

Pe3ysabTaTi Ta 06roBopeHHsi. JlOCTiPKeHHS 3 BUBYCHHS ypa)keHHS
JTHOHY aHTPaKHO30M B ymoBax 3aximHoro Jlicocremy Ykpainu 3a mepion
2011-2020 pp. 3acBimqqmin, MO TOSABa i PO3BUTOK XBOPOOH 3HAYHOIO MipOFO
3aJIeKaIH Bl METEOPOJIOTIYHIX YMOB BETETAIlIfHOTO Mepioay Ta CTIHKOCTI
COPTIB.

BcraHoBieHO, 110 MOTOJHI YMOBH, SIKIi B POKH JOCHIIKCHb OYyIIH
PI3HMMH, BIUIMBAJIM Ha PO3BUTOK aHTPAKHO3Y SIK 32 PIBHEM HAJXO/KCHHS
TEIUIa Ta OMAaJiB, TaK 1 IX PO3MOALIOM 3a MICSIIIMU BEreTalliiHOTO MEPioay

(tabmn. 1).

3a poku nocmimkenp (2011-2020) BererauiiiHuii mepiox JbOHY
CYIPOBOJIXKYBABCS TaKHMH METEeOpPOJIOTiYHIMH MOKa3HUKaMHU:
CepelHbOMICAYHA TeMIepaTrypa TpaBHS — CEpIHS IepeBHIIyBajla

OaraTopiuHy 3a BCi pPOKH JOCIHIIKeHb, KpiM depBHA 2014 p. (BiOXuiIeHHS
Big Hopmu: — 0,1 °C) Ta Tpasus 2020 p. (Biaxunenus Big Hopmu: — 2,1 °C).

KimpkicTe omanmiB 3a Ied mepiol NepeBHINyBala OaraTopiuHy B
tpaBHi 2013-2015 pp., 2019-2020 pp.; B yepBHi — B 2012 T2 2013 pp., 2018
ta 2020 pp.; B mumHi 2011 ta 2018 pp.; cepmai — B 2011 T2 2019 pp.

3a mepiog gocmimkens 2011-2020 pp. ypaxXeHHS JIHOHY
AHTPAKHO30M Y HAIIMX YMOBaxX BiJ3HA4YaJld IIOPIYHO, JO KIiHIIS Bererarfil
XBOPOOOIO ypa)kyBaJIUCS BCI KOJIEKINHHI 3pa3ku. [HTCHCHBHICTD ypaXKeHHS
JbOHY 30YAHHKOM aHTpaKHO3y 3poctajia Bif (a3u CXOIiB A0 PaHHBOT
XKOBTOi cturiiocti. Ha pO3BHUTOK aHTPAKHO3Yy TAaKOX MaJld BIUIMB Pi3Ki
nepenagu 1000BUX TeMIIEPaTyp.

Benvka KinbKicTh ONajiB i TeMIeparypa IOBITPsI CIIPUSUIN PO3BUTKY
AQHTPAKHO3Y Ha MMOYATKOBHX (pazax pPO3BUTKY JHOHY. YpasKeHHS! XBOPOOOIO
BCiX 3paskiB y miid ¢asi crmocrepiranmu B 2013 p. (0,5-17,5 %) i 2017 p.
(1,0-10,0 %). Tax, y 2013 p. y ¢a3i moBHUX CXOJiB, sSIKa IPHUIAIA HA TPETIO
JleKaay TpaBHs, TeMIleparypa MmoBiTpsi Oyna meHma 3a Hopmy Ha 0,7 °C,
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KUTBKICTH OTaJiB MEepeBHIyBaja HopMy B 2,3 pasy; y 2017 p. Temmeparypa
MOBITPs IIepeBHUIyBaia HOpMy Ha 2,4 °C, KUIBKICTh onaaiB Oyna Oiibiia 3a
HOpMY B 1,7 pa3sy.

1. Merteoposoriuni mnoka3HMKH BereraniiiHoro mepioxy 3a 2011-
2020 pp.

Pokn Temneparypa nositps, °C
TpaBeHb 4epBEHb JIATICHD CepIICHb

2011 13,9 18,5 18,9 19,2
2012 14,8 18,0 21,3 19,1
2013 15,8 18,3 18,7 19,4
2014 14,2 16,2 20,4 18,5
2015 13,4 17,8 19,9 22,1
2016 14,5 18,7 19,5 18,6
2017 13,8 18,2 18,5 20,2
2018 16,9 18,3 19,2 20,2
2019 13,2 21,2 18,3 19,8
2020 10,8 18,4 18,9 20,0
Cepenns

Oararopiyaa 12,9 16,3 17,5 16,9

KinpkicTs onaais, MM

2011 62,6 87,2 136,8 112,1
2012 53,0 109,0 67,0 71,0
2013 81,8 140,1 40,4 39,8
2014 129,4 51,6 99,5 75,9
2015 108,6 42,3 87,4 1,1
2016 58,1 62,5 66,6 26,8
2017 85,3 22,2 57,2 36,4
2018 69,0 153,5 116,0 79,4
2019 149,6 53,1 81,2 93,4
2020 125,3 98,4 71,9 23,7
Cepenns

GararopiyHa 85 93 102 82

*  TIlpumitka. [lami rigpomereopornorigHoro mocta ICTKP HAAH, myHkr
crioctepeskerHs — O6polmHe.

IMoromui ymosm y 2011; 2012; 2014-2016 Ta 2018-2020 pp. y
nepio MPOXOopKeHHS a3y cxoniB OyJIM HECHPHUATINBUMH UIS PO3BHTKY
30yqHMKA aHTPAKHO3y, TOMY JesKi KOJEKIIHHI 3pa3Ku BUSBHIUCS HE
ypakeHHMH IaToreHoM. Po3BHUTOK aHTpakHO3Y y (a3i cXo/iB OyB y Mexax
0-17,5 % (tabn. 2).
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2. Po3BHTOK aHTPAaKHO3y JIbOHY B KOJeKUiiifHOMY po3cagHuky, %
(2011-2020 pp).

Poxu mocmimkeHHs ®da3a pO3BUTKY
cxoau OyToHi3aIis paHHA KOBTa
CTHUTIIICTh
2011 4,0-6,0 20,0-27,5 35,0-50,0
2012 1,0-3,0 1,0-5,0 25,0-45,0
2013 0,5-17,5 12,5-40,0 20,0-62,5
2014 0-7,5 0-20,0 10,0-45,0
2015 0-2,5 0-12,5 12,5-32,5
2016 0-3,5 0,8-12,5 2,7-15,0
2017 1,0-10,0 2,0-9,0 8,0-23,0
2018 0-5,0 3,0-11,0 32,0-70,0
2019 0-3,0 3,0-18,0 16,0-72,0
2020 0-2,0 3,0-14,0 20,0-54,0

VY azi OyroHizamii KOJEKHiHHI 3pa3Kd Mali CIAOKWA CTYIiHb
ypakeHHs (0am 1), po3BHTOK aHTpakHO3y KosmBaBcs Bim 0 mo 40,0 %.
HatiBumuit po3BuToK aHTpakHO3y B (ha3i OyToHizamii BigzHadeHo B 2011 p.
(20,0-27,5 %) i1 2013 p. (12,5-40,0 %), Ha 110 Maiu BIUIMB abiOTHUYHI
YUHHUKY [HOTO mepioay (Tadi. 2).

[Torogni yMOBHM uepBHS, SKHUMH CYNPOBOMKYBalucs  (a3u
IHTEHCHBHOTO pocTy Ta OyTOHi3alii, BiA3HA4YaINCs TEMIIEPaTypOIO MOBITPS,
BUIIOK 32 HOpMy, B 2011 1 2013 p., a kinbKicTh omaxiB Oyja MeHIIa 3a
HOpMy B 2011 Ta Oinpma 3a Hopmy 2013 pp. Taki morogHi yMOBH 3yMOBHIIH
YpakKeHHS aHTPAKHO30M BCIX KOJEKIIHHUX 3pa3KiB y mii dasi.

Y 2014-2016 pp. meski 3 qOCTiKyBaHHUX 3pa3KiB y (asi OyToHizamii
MPOSIBUIIN CTIMKICTB 10 ypaXKeHHs 30yJTHUKOM aHTPAKHO3Y.

VY ¢a3i moyatky paHHBOI KOBTOi CTHIJIOCTI KOJEKINHHI 3pa3ku
THOHY Manu cepenHiid (6am 2) Ta cwibHHH (0an 3) CTYHiHB ypakKeHHS
AQHTPAKHO30M.

Bucokuii po3BUTOK aHTPaKHO3Yy Ha NOCIBax JbOHY y (a3l paHHbOT
’0BTOI cruriocti BigzHaueHo B 2018 (32,0-70,0 %) i 2019 pp.
(16,0-72,0 %), a pemo menmmii — B 2011 (35,0-50,0 %), 2013 (20,0-
62,5 %) Ta 2020 pp. (20,0-54,0 %) (Tabmn. 2).

Y 2018 p. meTeoposoriuHi MOKa3HUKHN BETreTaIlifHOro mepioxy Oymu
HEepiBHO3HAYHI: TpaBeHb XapaKTepH3yBaBCs TEIUIOI0 1 CYXOIO IOTOOI0.
Oco0aMBUMH BUSIBWINCSI NOTOAHI YMOBH JITHBOTO Iiepiofy. Y 4YepBHi
TeMIiepaTypa MoBiTpsl B MepIIiil i Apyrii nexani Oyina BHIIOIO 3a HOPMY, B
TPeTii — HIXKYOI0 32 HOPMY, B JIMIIHI — INEpEBHIIyBajia HOPMY B TPbOX
neKagax Micsi.
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KimpkicTe omamiB y 4epBHI Ta JumHi Oyja MEHIIOK 3a HOPMY B
mepmrii gexani Ta Oimpmoro — B Apyriit i Tperi. Taki morogHi ymMoBH
CIPUYMHWIN CHJIBHE YPa)XEHHA JIbOHY aHTPaKHO30M Yy a3l modarky
PaHHBOI JKOBTOI CTHIJIOCTi, PO3BHTOK SKOTO HAa OKPEMHX COpTax JOCAT
70,0 % (tabm. 2).

[oromui ymoBu TpaBHA 2019 p. XapakTepH3yBalHCS BEIHUKOIO
KIJBKICTIO OMNaiB, siKa IEPEBHINyBaja HOPMY B TPhOX IEKaJax Micsis,
TeMIiepaTypa IMOBITpsS B INepuiiid aexani Oyiga HuK4Ya, APYrid Ta TpeTiit
JleKaJax — BHINA 3a HOpMY. UepBeHb OyB TEIUTMM, TEMIIEpaTypa MOBITps
NepeBHIllyBajla HOPMY B YCIX JieKaJax Micsus, KiJbKicTh omajiB Oyia
pi3HOIO: B mepiiid aekaxi 3a HopMu 30 MM omajiB He crocTepiranu, B
JPYTii nekaji KUTbKICTh OmajiB Oyia Oiiblia 3a HOPMY, B TPETiHl JAekami —
MEHIIIA 33 HOPMY.

VY numHI Temmeparypa TOBITpS B IepmIiii i TpeTili mekami Oyma
BUIIOIO 32 HOPMY, B APYTifl — HIDKYOIO 32 HOPMY; KiJBbKICTh OomajaiB Oyia
MEHIIIOI 32 HOPMY B TEpINii i Apyrid Jexaai Ta OiNBIIO 32 HOPMY B
TpeTiit nexami.

OTxe, TOTOAHI YMOBH BereTamidHoro mepioxy 2019 p. Oymm
PI3HMMH, CYTTEBO BiPI3HSUIMCS B JeKaJax 3a TEMIEPATypHUM PEKHMOM,
KUTBKICTIO Ta TEPIOJUYHICTIO BHIMAJAHHSA ONAIiB, IO CIPHSIO CHILHOMY
YPaKEHHIO KOJIEKLIMHMUX 3pa3KiB aHTPakHO30M. Y (a3l paHHbOI KOBTOI
CTHIJIOCTI PO3BUTOK XBOPOOH CATHYB 72 %.

VY tpasui 2020 p. TemnepaTypa HOBITps Oyia BHIA 32 HOPMY B YCiX
nekagax Micsnsg Ha 0,9; 2,6; 2,6 °C 1 KUIBKICTh OMAJiB IMEPEBHUINyBaia
HOPMY B TPHOX JICKaJax MICSAIS BiAMOBiAHO Ha 8,5; 7,6; 24,2 MM.

Temneparypa TOBITPS B UYEpBHI IEPEBHIIYyBaja HOPMY B TPHOX
nekagax wicsus BimnosimHo Ha 0,1; 3,4; 2,8 °C, kinmbkicTh omajiB Oyna
pi3HOKO: B MepIIiil i APYTii Aekagax — Oinbina 3a HopMmy Ha 3,2 1 4,9 MM, B
TpeTiii mexaai — MeHma 3a HopMmy Ha 2,7 mm. Taki morogni ymoBu Oyimu
CIPHUATIMBUMH U PO3BHTKY aHTPAKHO3Y, SIKMH y (a3l CXOMiB CTAaHOBUB
0-2,0 % (tabm. 2).

Y da3i OyroHizamii BCi IOCTIIKYBaHI 3pa3Kd JIbOHY YpaswIHCS
AHTPaKHO30M, PO3BUTOK XBOpoOH KosmBagcs Bin 3,0 1o 14,0 %.

MeTteopostoriyHi YMOBH JIMITHS XapaKTEPHU3YBAINCS TEMIIEPaTypOIO
MOBITpSI, BHIIOIO 32 HOPMY B HepImid i Apyriii mexazi BiamosimHO Ha 2,7 i
2,1 °C, B Tperiit nexami — Mermor 3a Hopmy Ha 0,6 °C. KinbkicTh omajis
MepeBuIyBaia HOpMY B Tepimiid jaekami Ha 10,9 mm, B nmpyrit i Tpetiit
nekani Oyma meHmoro 3a HOpMmy 6,7 1 34,3 mwm. Iloromni ymoBH, sIKi
CKJaNMCST Ha Tepiof MPOXO/KeHHA (a3l paHHBOI JKOBTOI CTHIJIOCTI,
CIPUYMHWIN YPA)XKEHHS COPTIB JIbOHY AaHTPAKHO30M, PO3BHTOK SKOTO
cranoBuB 20,0—54,0 %.
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VY poku nocmimkens (2011; 2013; 2018-2020) Temmepatypa mOBITps
JIUIHSA, Ha SIKUH npumnaia ¢asa paHHBOI JKOBTOI CTHIIIOCTI, TIEpEeBHUIlyBaa
Oararopiuny. Kinbkicte omaziB y jumai 2011; 2018 Oyna Ginpmia 3a HOpMY,
B 2013; 2019; 2020 pp. — MeHImIa 3a HOpMY BignoBinHo Ha 61,6; 20,8; 30,1
MM, TIpOTe ii OyII0 TOCTATHBO I PO3BUTKY 30yIHUKA.

VY KomekuifHOMy po3camHHKy y ¢a3i paHHBOI KOBTOi CTHUTIIOCTI
HallMEHIIMH PO3BUTOK aHTPAKHO3Y BimzHaueHo B 2015-2017 pp.: 2015 p. —
12,5-32,5 %, 2016 p.— 2,7-15,0 %, 2017 p. — 8,0-23,0 %.

Y da3i paHHBOT XKOBTOI CTUIJIOCTI MOTOoAHI yMoBH JwmmHs 2015—
2017 pp. xapakTepu3yBalllCsl TEMIIEPATYPOIO MOBITPs, siKa MEpeBUILyBaja
HOpMy BimmosimHO Ha 0,5; 2,0; 1,0 °C. Kimskicts omaniB y 2015 p. Oyma
Oinpmioro 3a Hopmy Ha 33,6 MM, B 2016 i 2017 pp. — MeHIIa 3a HOpMY
BiamoBigHo Ha 26,9 1 44,8 MMm.

Knacudikamis KonekmifHUX 3pas3KiB JIbOHY 3a CTYIEHEM CTiHKOCTi
JI0 aHTpaKHO3y (Tabi. 3) mokasana, mo 3a HMepiol ITOCTiHKeHHS BoHA Oyia
pi3HOO.

Y 2016 1 2017 pp. Bci mocmimkyBaHI 3pa3ku Oynu CTIHKAMH IO
aHTPaKHO3Y, iX BENUKY dYacTKy cmocrepiramu B 2013-2015 pp., sxa
BignoBigHO craHoBmwia 81,3; 83,3; 96,9 %. BimcyTHIiCTh cTifikux 3pa3kiB
Big3HaueHo B 2011 1 2018 pp.

3. Knacudikanisa konexkuiiiHux 3paskiB JIbOHY 3a cTyleHeM CTilikocTi
J10 aHTPAKHO3Y 3aJIe5KHO Bil pO3BUTKY XBopoou, % (2011-2020 pp.)

Poxu Criiixi CepennbocTiiiki | CrpuiHSITINBI
2011 0 87,5 12,5
2012 52,8 47,2 0
2013 81,3 11,1 7,6
2014 83,3 16,7 0
2015 96,9 3,1 0
2016 100,0 0 0
2017 100,0 0 0
2018 0 30,3 69,7
2019 154 25,0 59,6
2020 28,8 65,4 58

Cepen mochiKyBaHUX 3pa3KiB CEPEIHBOCTIHKI HAHOINMBITy YacTKy
zaiimamu B 2011 (87,5 %) 1 2020 pp. (65,4 %), nemo MeHIly 4acTky — B
2012 p. (47,2 %). HalimeHn1y 4acTKy cepeJHbOCTIHKHX 3pa3KiB BiI3HAUYCHO
B 2015 p. (3,1 %), a B iHmIi poku BoHa KosmBanacs B mexax 11,1-30,3 %.

VY KONeKuiiHOMY PO3CaJHUKY CIPUHHATINBI 3pa3Ku NepeBakallkl B
2018 (69,7 %) i 2019 pp. (59,6 %), a ix BimcyTHICTh Bim3HaYeHo B 2012,
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2014-2017 pp. B immi poxm mocmimxens (2011; 2013; 2020) gacTka
CHpUIHATINBHX 3pa3KiB BiAMOBiNHO cTaHOBWIA 12,6; 7,6; 5,8 %.

3a mepion OOCHIIKEHb y KOJEKIITHOMY pO3CaJHHUKY BHSBICHO
CTIMKI 3pa3KH [0 aHTPaKkHO3y, SKi MOXYTh OYTH BHKOPHCTaHI B
CEJIeKIIfHOMY TIpoleci K BHUXITHHH MaTepial UIsi CTBOPEHHS HOBHX
copris: 3ops-87 (Sty), KuiBcekuii, CeiTaHok, Pymranuok, JIbBiBChKHIA-8,
Jeotot, 3omotuctuii, Bpyuuii, ['magiarop, Ipma, Kpumcbkuii-250, batikan,
Cnaeuumii, CrapomectHbidd, Xeits-14, Xeitsa-15, @opt, Jinis JI3V-2, Jlinis
JI3Y-3, Jlinist JI3Y-4, Jlinis JI3Y-5, Atena, Artemida, Emilen, Berber, g7
Astelle, Rust Resistant sum Ne 6, Taurneus, Verin, Achay, Lintex,
Milenium, Arsen, Daros I, Luna, Alba, Reina, Tammes T-17, Abissinian.

BucnoBku

3a pesynpraTaMu JecATHpIUHUX AocmimkeHs (2011-2020 pp.)
BUBYCHHS CTIMKOCTI KOJCKIIHHWX 3pa3KiB JBOHY 10 30yIHHKA
Colletotrichum lini Bolley moxna 3poOHUTH BHCHOBOK, IO YPaXKCHHs
XBOpOOOI0 B KIIMaTHYHAX YMOBaxX 30HH 3axigHoro Jlicoctemy Bim3Hauamu
MIOPiYHO.

[HTEHCUBHICTh YpaXXEHHsI JIbOHY aHTPAKHO30M 3pOCTana Bif (aszu
CXOJiB IO PAHHBOI JKOBTOI CTHIJIOCTi. Y (ha3i CXOMdiB 3aJICHKHO Bil POKY
JIOCIIIJDKEHB JIesiKi 3 KOJISKI[IHMX 3pa3KiB HE yparKajlucs aHTPaKHO30M, a
ypaxkeHi 3pa3Ku Maju CIaOKuil CTymiHb ypakeHHs (0an 1).

VY dasi OyroHizaiii 3pa3ku JbOHY BiJ3HAYAIUCS CIA0KUM CTYIICHEM
ypaxenHs: (6an 1). Ha kiHeup Bereramii XBopoOO ypakyBajkcs Bci
KOJICKIIIHI 3pa3KH, CTYIiHb YpaXeHHA y (a3l paHHBOI JKOBTOI CTHUTIIOCTI
0yB cepenHiM (6ai 2) i cutbHUM (Oan 3).

BcranoBneHo, 10 Ha pO3BUTOK 30yAHNKA aHTPAKHO3Y MAIOTh BILIHMB
METEOpOJIOTiUHI YMOBH, a 30KpeMa TemIileparypa Ta BoJoricte. Ilponecn
3MiHM KJIIMaTy BIUIMBAaIOTh Ha PICT Ta PO3BUTOK POCIHH, SIKi 3HAXOISTHCS
mig X Ji€l0 BIPOJOBXK BETETANIHHOTO IEPiOAy, a BiATaK 3YMOBIIOIOTH
PO3BHTOK 30yAHUKA.

P03BUTOK aHTPaKHO3Y HIBUAKO BiIOYBAETHCSA 32 BHCOKOI BOJIOTOCTI
Ta TeMmepaTtypu moBitps 16—19 °C, ame 3apaxeHHS POCIUH MPOXOINTH 32
temmeparypu suuie 9 °C.

Knacudikamis KoysekmifHNX 3pa3KiB JBOHY 3a CTIMKICTIO J0
aHTPaKHO3Y TOKa3asa, o 3a MepioJ MOCHIIKeHb YacTKa CTIHKWUX 3pa3KiB
Oyna pizHoro. Bei gocnimkyBani 3pa3ku Oynu cTiikumu 10 xBopobu B 2016
i 2017 pp., BenuKy 4acTKy cmocrepiraiu takox y 2013-2015 pp., sxa
BinmoBigHo ctaHoBmia 81,3; 83,3; 96,9 %. BincyTHicTh CTIHKHX 3pa3KiB
Bijm3HaueHo B 201112018 pp.

VY konexuiiiHoMy po3cagHuky 3a mepion 2011-2020 pp. BusBIcHO
CTIHKI 3pa3KM /O aHTPaKHO3y, SKI MOXYTb OYTH BHUKOPHUCTaHI B
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CEJIEKIIfHOMY TIpoleci K BHUXITHHHA MaTepian UIsI CTBOPEHHS HOBHX
copris: 3ops-87 (Sty), KuiBcekuii, CeiTaHok, Pymranuok, JIbBiBCHKHIT-8,
He6tot, 3omotuctuii, Bpyuntii, ['mamiatop, Ipma, Kpumcepknii-250, batikan,
Cnasunit, CtapomecTHbIl, Xeitst-14, Xeitsa-15, @opt, Jinia JI3Y-2, Jlinisa
JI3Y-3, Jlinis JI3Y-4, Jlinis JI3Y-5, Atena, Artemida, Emilen, Berber, g7

Astelle, Rust Resistant sum Ne 6, Taurneus, Verin, Achay,

Lintex,

Milenium, Arsen, Daros I, Luna, Alba, Reina, Tammes T-17, Abissinian.
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CTAH TA HEPCHHEKTUBU PO3BUTKY
THHOBAIIIMHOI JIAJABHOCTI
B CUCTEMI ATPAPHOI HAYKH

Merta crarTi — BHUCBITIMTH OCHOBHI Pe3yJbTaTH HAYKOBUX IOCTIKEHb 3
MUTaHb IHHOBAI[IMHOTO PO3BHUTKY Ta TpaHC(epy TEXHOJOTiH B Mepeki HayKOBO-
JOCIJHAX YCTAaHOB PETIOHAIBHOTO PiBHS Ta JCP)KAaBHHUX MIANPHEMCTB IOCIITHUX
rocrioapctB HarionaneHoi akagemii arpapanx Hayk Ykpaian (HAAH) 3a 2021 pik
Ta MEPCIeKTHBU po3BUTKY Ha 2022-2025 poku; 3AiHCHUTH aHaii3 BHIIPOOYBaHHI,
BIPOBA/UKEHHS Ta HAayKOBO-KOHCYJBTALilfHOTO CYNpPOBOJDKEHHS —3aBEpIICHUX
HAayKOBHX pO3pOOOK B  IHHOBaNilfHO-IHBECTHIIHHO aKTHBHHX CErMEHTax
arponpoOMHUCIIOBOTO  BUPOOHHIITBA; MPOBECTH AaHANI3 CTaHy iH(pOpMAIiifHOT
MATPIMKA ~PUHKOBHX MEXaHI3MIB B IHHOBAaIllfHO AaKTHBHHUX CETMEHTax
arponpOMHUCIIOBOTO BUPOOHHIITBA; 3alPOMOHYBATH IIISXH PO3BUTKY iHHOBALIHOT
nisuteHOCTI B HAAH Ha 2022-2025 pp. Metonu A0oCTiIKeHHS — CHCTEMHUI aHawi3
Ta y3araJbHEHHS iHGOpMAIli Ui TMOMOBHEHHS KeECy MpPOEKTIB i1HHOBAIIHOT
IISUIBHOCTI Ta TpaHcepy TEXHOJOTiH; CIEHApHWH aHajli3 yMOB BHKOPHCTaHHS
IHHOBAIIHHOTO TOTEHIialy HAyKOBUX YCTAHOB Ta MiIIPHEMCTB arpapHoi HayKd B
YMOBaxX €BpOINEHChKOT iHTerpamii 3 BUKOPUCTaHHSIM JIOKyMEHTAJIbHUX Ta
icTopiorpadidyanX JoKeped. BHCBITIIEHO OCHOBHI pe3yibTaTH i1HHOBAIifHOT
ISUTEHOCTI B MEpeXi HayKOBO-JOCTIJHHX YCTaHOB perioHamsHOTO piBHA HAAH,
CIpSIMOBaHI Ha TMOJANBIINA PO3BUTOK IHHOBALIWHOI CKIaZOBOI X HAYKOBUX
Jocmikenb. HaBemeHo mpukmamm  eEeKTHBHOTO BHKOHAHHS — 3aBHaHb 3
BUNPOOyBaHHS, BIPOBa/KEHHS Ta HAYKOBO-KOHCYJBTAIIHHOTO  CyHNpPOBOJIY
iHHOBaIlif TIpM BHMKOHAHHI 3aBJaHb MpOTpaMH HayKoBUX nociikenb HAAH
«IHHOBamilHKMit  po3BuTOK» Ha 2021-2025 pp., 3ampONOHOBAHO  LUIIXH
BIOCKOHAJICHHs Takoi AisuibHOCTI. Ha OCHOBI aHamisy iHHOBANiWHOI isSUTBHOCTI
ycraHoB HAAH perioHanbsHOTO piBHS c()OPMOBAHO METOAUYHY 0azy, siKa OXOILTIOE
BCl acriekTH iHHOBaIiifHOTO po3BUTKY HAAH i cTBOpIOE IEepesyMOBH LISl PO3pOOKH
MexaHi3MIB i1x peamizamii. OpjepkaHi pe3ylabTaTH € HayKOBO-OpTaHi3aliifHOIO
OCHOBOIO JUISl IIOJAJIBIIOTO IHHOBAI[IHHO-IHBECTHIII{HOTO PO3BUTKY HAyKOBO-
JOCIITHUX YCTAHOB Ta iX JOCIHiIHO-CKCIIEPUMEHTAJIbHOI 6a3u B CHCTEMi arpapHoi
HayKH.

KimouoBi cioBa: iHHOBamifiHMI PO3BUTOK, IHHOBAIiWHA iSUTBHICT,
IHHOBaliMHUN TpoBaliiMHr, TpaHcdep TexHonorid, HamioHanpHa akameMis
arpapHUX HayK YKpaiHu.
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Viktor Verhunov
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Status and prospects for the development of innovation activities in the
system of the agricultural science

The purpose of the article is to show the main results of scientific research
on innovative development and technology transfer in the network of research
institutions at the regional level and state enterprises of research farms of the
National Academy of Agrarian Sciences of Ukraine for 2021 and development
prospects for 2022-2025; conduct an analysis of the state of information support of
market mechanisms in innovatively active segments of agro-industrial production; to
propose ways of developing innovative activity at the National Academy of
Sciences for 2022-2025. Research methods — system analysis and generalization of
information to replenish the case of innovative activity and technology transfer
projects; scenario analysis of the conditions for using the innovative potential of
scientific institutions and enterprises of agricultural science in terms of European
integration using documentary and historiographic sources. The main results of
innovation activity in the network of research institutions at the regional level of
NAAS, aimed at further development of the innovative component of scientific
research, are highlighted. Examples of effective implementation of tasks for testing,
implementation, and scientific-consulting support of innovations during the
implementation of the tasks of the scientific research program of the National
Academy of Sciences "Innovative Development" for 2021-2025 are given; ways to
improve such activities are proposed. Based on the analysis of the innovation
activities of NAAS institutions at the regional level, a methodological base has been
formed that covers all aspects of the NAAS innovation development and creates
prerequisites for developing mechanisms for their implementation. The results
obtained are the scientific and organizational basis for further innovation and
investment development of research institutions and their experimental base in the
system of agricultural science.

Keywords: innovative development, innovative activity, innovative
providing, technology transfer, National Academy of Agrarian Sciences of Ukraine.

Beryn. HeBin’eMHOIO CKIIaZOBOIO YCHIIIHOTO PO3BHTKY MeEpexi
OaraTonpodiTFHUX HAYKOBO-JOCITITHIX yCTAHOB PETIOHAIBHOTO PIBHSA Ta
JIep)KaBHUX MIANPHEMCTB pochigHux rocnogapctB HAAH e akrtuBHa
IHHOBalLliiHa MisUIBHICT. Y INUPOKOMY pO3YMIHHI Taka JisUTbHICTb
nepeabadae opraHizalilo CHUIBHO 3 arpapHuM Oi3HECOM iHHOBAIiitHOT
iHOPAaCTPYKTYpH, 30pIEHTOBAaHOI HAa  NPHUCKOPEHE  BIPOBAIPKEHHSI
3aBEPIIEHUX HAYKOBUX pO3POOOK arpapHoi HAyKH 3 iHHOBAIIHHUM
MOTEHINaJIOM B arpolpoOMHCIOBE BHPOOHHIITBO PETiOHIB Ha OCHOBI
MIO€THAHHS 1HTEpECiB HayKH Ta Oi3Hecy.

OnHaK NMpakTHUKa CTBOPEHHSI CUCTEMH NPOBaii/iepiB iHHOBaIHHUX
NepeTBOpeHh Ha ceJi — Ha TpHUKIAAl  Opraizamii  Mepexi
CUIBCBKOTOCIIOIAPCHKUX JIOPAIUNX CIYXO — 0e3 jep>KaBHOI MiATPUMKH He
Mmae ycmixy. Tomy HaykoBo-mocmigai ycraHoBu HAAH mns 3apilicHeHHS
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TpaHC(epy 3aBEpUICHHX HAYKOBHX PO3POOOK B arpoopMyBaHHS pErioHIiB
(opMyIOTH  cremiamizoBaHi  CTPYKTYpHI  MigPO3ALTH, OCHOBHUMH
3aBJAHHSIMH SIKUX € NEPEeTBOPEHHS PE3YJIbTATiB HAYKOBUX JOCIIIKEHb B
IHHOBAIiifHI TPOOYKTH — KamiTaji3alifo, KOMepiaTi3alifo HayKOBHX
MPOAYKTIB, IX Ipomarasmy Ta OpraHizallilo BIPOBAKCHHS 0e3MOCepeaHbO
Ha mianpuemctBax AIIK. Matoun 3Ha9HI 3eMeNbHI pecypcH, HayKOBO-
nocimigHi  ycranoBu HAAH crnpomoxHi 3a0e3neduTd cBOi HayKOBO-
rOCIO/IaPChKi MOTPeOU Ha PiBHI HE MEHII SIK 2 T'PH M03a0I0JUKETHUX Ha
1 rpH OrOJDKETHUX KOIUTIB 32 YMOBH IiJIBUIIEHHS €(EKTHBHOCTI HAyKOBO-
IHHOBAI[IfHOT ~ MISUTBHOCTI Ta BJOCKOHAJCHHS CHCTEMH  yIPaBIIHHSI
eKCIIepUMEHTAIIBHOO 0a3010 [2, 4].

Ha BupimenHs npoGneM poO3BUTKY I1HHOBAIiHOI MisJIBHOCTI
CTIPSIMOBAHO OKpEMi 3aBAAHHS B paMKax Tajly3eBUX IIpOrpaM HayKOBHX
JOCTIDKEHb Ta peali3yeTbes MporpaMa HayKoBUX pociimkeHb HAAH Ha
2021-2025 pp. «BukopuCTaHHS TIOTCHIIANY arpapHOi HAayKd s
IHHOBAaLlIHHOTO ~ PO3BUTKY Taly3ed arponpOMHCIOBOTO BHPOOHHMIITBA
Yxpaian» («[HHOBaIiitHUIA PO3BUTOKY) [7].

Peamizaniss mporpamm mependadae TOCTIIKCHHS Ta CTBOPEHHS
METONOJIOTiYHOT 0a3u M0N0 3IiMCHEHHS I1HHOBAaIifHOI TOJITUKH B
HaykoemHil cdepi AIIK, epexTnBHOrO (QyHKLIOHYBaHHS arpapHoi HayKH
Ha OCHOBI NOEIHAHHS MOJMJIMBOCTEH 1 IepeBar HayKOBO-TEXHIYHOI 1
IHHOBAI[ITHO- T IIPUEMHUIIBKOT  JISJIBHOCTI. BaJIMBUM  aclieKToM €
HAayKOBE OOIPYHTYBaHHS METOJIOJIOTIYHOI, METOAMYHOI, OprasizaiiiHoi
0a3u 100 BeACHHS IHHOBAIIHOI MISUIFHOCTI B CHCTEMi arpapHOi HayKH,
3abe3neueHHs TpaHCepy iHHOBAIIH B arpOIPOMHUCIOBE BUPOOHHUIITBO [8].

Merta cTarTi — BHCBITVIMTH OCHOBHI pE3ylbTaTH HAyKOBHX
JIOCIIJKCHB 3 TUTaHb IHHOBAI[ITHOTO PO3BUTKY Ta TPaHC(HEPy TEXHOJOTIH B
Mepeki HayKOBO-JOCIITHUX YCTaHOB PEriOHAIBHOTO PIiBHS Ta AEp>KaBHUX
HiNPUEMCTB JOCHIAHUX rocnopapcTB HarioHanpHOI akazmemii arpapHux
Hayk Ykpainu (HAAH) 3a 2021 pik Ta nepcrnekTuBH po3BUTKY Ha 2022—
2025 poxwu; 3AiHCHATH aHaIli3 BUNIPOOYBaHHS, BIIPOBAJKEHHS Ta HAYKOBO-
KOHCYJIBTAIIHHOTO CYMPOBOJ/KEHHS 3aBEpIICHUX HAYKOBUX PO3POOOK B
IHHOBAI[ITHO-IHBECTHUIITHO ~AaKTUBHUX CETMEHTaX AarporpoOMHCIOBOTO
BUPOOHHWIITBA; TIPOBECTH aHai3 CTaHy iH(GOpPMAmiiHOI MiATPHUMKN
PUHKOBHX  MEXaHi3MiB B  IHHOBamiHHO  aKTHBHHX  CETMEHTax
arponpoMHCIOBOIO BHPOOHHMIITBA; 3alpoOIOHYBAaTH M[UIIXH PO3BHUTKY
inHOBaIiitHO1 nistbHOCTI B HAAH Ha 2022-2025 pp.

Marepianm i wmerogn. Ilpm BHKOHAaHHI MapKETHHIOBHX
JIOCIIIJKEHB Y PI3HUX IPYHTOBO-KJIIMaTHYHHUX 30HAX MPOBEJICHO CUCTEMHHI
aHaii3 Ta y3araJbHEeHHA iH(pOpMAIl JUId IIONOBHEHHS OaHKy JaHWX
3aBepIICHUX HAYKOBUX PO3pPOOOK (HOBAIliif), HAYKOBO-KOHCYJIBTAIlIHHIX Ta
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iHpOpMamiHHUX TOCIYT — JUI1 aKTHBHOTO iX CIPHAHSATTS i OCBOEHHS B
arporpoMHUciIoBoMy BHpOOHHUITBI. I[IpoBeneHO clieHapHHWIA aHAli3 yMOB
IHBECTHIIIHOTO 3a0e3MeueHHs] iHHOBAI[ifHOTO pPO3BHTKY BiTYH3HSIHOTO
ATIK 3 BUKOpUCTAaHHSAM TOKYMEHTAJIbHHX Ta icTOpiorpadigHUX JHKeper.

Ha 6a3i meTomosnorii iHHOBaifHOTO MPOBAWIMHTY OOTPYHTOBAaHO
HayKOBO-METOAWYHI Ta HAyKOBO-OpPTaHi3alilfHi MiAXOOH MO0 MiATOTOBKH
3aBEpLIEHUX PO3pOOOK HayKoBO-AochinHuX ycraHoB HAAH no tpancdepy
B arpoIpoMHCIIOBE BUPOOHHUITBO B (hopMaTi iHHOBAIiHHO-1HBECTHIIIHHIX
6i3Hec-mpoexTis [3].

Pesyabratn Ta obroBopennsi. Y 2021 p. HaykoBi ycTaHOBH-
CIIBBMKOHABIII 3aBJaHb NPOrpaMu HayKOBHX JOCHI/PKeHb «|HHOBauiiHMI
PO3BUTOK» TPOBENM BHUIPOOYBaHHS Ta aJanTalilo [0 perioHAIbHUX
TPYHTOBO-KIIMaTHYHUX YMOB 294 HayKOBHX PO3pOOOK, 30KpeMa B rairy3sx:
3emiiepoOcTBa — 19, pocimaHNnTBa — 214, 300TeXHIi — 22. BripoBamkeHo
700 3aBepmieHHX HAayKOBHX po3pobok y 391 arpodopmyBanHi, 30KpeMa B
ranyssx: 3emnepo6ctBa — 38, pocnuunuiTa — 224, 300texHii — 29 [7].

BaxxmBoro CKIamoBOIO HisUTBHOCTI HaykoBuX yctaHoB HAAH
peTioHaJbHOTO pIBHSA € HAyKOBO-KOHCYNbTalliiiHe Ta iH(opMmariitae
CYNpPOBOIKEHHsI TpaHCcdepy TeXHOJOTil. [i MeTa — CTBOpeHHs yMOB s
YCIIIIHOTO MIMPOKOTO BIPOBAPKEHHS 3aBEPLICHNX HAYKOBHX PO3pOOOK B
arpornpoMHCIOBE  BHUPOOHUIITBO  PETiOHIB, TpOMaraHjga JOCSATHEHb
BITUU3HSIHOT arpapHoi HayKd Ta T IBUILICHHS 3HaHb
CUIBCBKOTOCIIONAPCHKUX (haxiBIiB 10 PiBHS KBalihiKOBAHOTO CIIPUHHSTTS
iHHOBariu [11, 27].

Cepell HAyKOBO-KOHCYJIBTAI[IHHUX Ta iHQOpPMAIIHHUX 3aXOMiB, SKi
npoBeneHo y 2021 p., HalOIMBII TOMHUPEHUMHU OyITH HAayKOBO-TPAKTHUIHI
KOH(epeHIii 3 MHTaHbk iHHOBAIIHOTO po3BUTKY ramyszeir AIIK (502), Hui
nonst (88), kpyrimi cronu (432), HaykoBi KoHCybTamil (39 THC.), MATOTOBKA
i PO3IIOBCIOIKEHHS HayKOBO-METOAWYHUX  pPEKOMEHJalin Ta
iHpopMaliiHUX JIUCTIB, BUCTYIHM Ha panio i TeiebadyeHHI. 3a OCIHHBO-
3UMOBHUI MEpioJ] CHCTEMOI0 HABYAHHS Ta IIJBUIICHHSA KBasi(ikaril
CUIBCBKOTOCIIOIAPCHKUX ~ NPALliBHUKIB  OXOIUIEHO Oym3bko 13 THC.
KEpIBHHMKIB 1 CHICIIAJIICTIB arpornpoMuciioBoi chepu [13].

IIporpama nHaykoBux npocumimkenp HAAH ma 2021-2025 pp.
«|HHOBAIIHHUI PO3BUTOK» CKIIATAETHCS 3 YOTHPHOX MiAMPOTpaMm:

[Migmporpama 1. «TeopeTHKO-METOMOOTIYHI Ta OpraHizawiiiHi
3acagyl IHHOBALIHHOTO PO3BHUTKY arponpoMHCIOBOIO BHPOOHHUITBA B
YMOBaxX MXKHapOJHOI iHTerparii».

[Mignporpama 2. «lIpoBaiimuar Ta TpaHcdep iHHOBaLi B
arponpoMHciIoBe  BHUPOOHHMLTBO 3  ypaxyBaHHSM  peTiOHAJIBHHX
0co0JIMBOCTE.
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[Minmporpama 3. «IH(popMmamiiiHO-6ibmioTeuHe 3a0e3MeUeHHS
rajxyseil arporpoMHUCIOBOTO BUPOOHHIITBAY.

[Minmporpama 4. «PO3BUTOK CHCTEMH MiKpETiOHAIBHOI B3a€MOii
HayKH, OCBITH Ta Oi3HECY 3 MTUTaHb IHHOBAIIITHOTO PO3BHUTKY.

VY pamkax nporpamu B 2021 p. BuxoHyBamu 43 3aBOaHHA, 30KpeMa
5 ¢yHmaMeHTanbHUX i 38 TpPHKTAAHMX. IX BMKOHAHHS 3MiCHIOBAH
28 naykoBux ycranoB HAAH — criBBukoHaBuiB nporpamu. [loctanoBoro
Ipesunii HAAH Ne 20/5 Big 20 rpymus 2019 p. (mporokon Ne 20)
TOJIOBHOIO YCTaHOBOIO 3 BUKOHAHHS NporpamMH BH3HaueHo HarioHambHy
HAYKOBY ClbChbKOrocmomapchky Oibmioreky HAAH. [locmimkeHHs 3a
3aBJaHHSIMH IIPOTPaMu 3/1iHCHIOBAIM BHCOKOKBalli(hikOBaHI HAyKOBI KaapH
HauionaneHoi HaykoBoi ciibchkorocnoaapebkoi 6i0miorekn HAAH Ta
YCTaHOB-CITIBBUKOHABIIIB, cepell HUX 26 TOKTOpIB Hayk Ta 127 xaHaumaTiB
HayK.

HaykoBo-TexHiYHa MpPOAYKIis, OTPHMaHa BHACIIIOK BHKOHAHHS
(byHIaMEeHTaNbHUX JOCIIJDKEHb 3a NPOrPaMol0, BKIIOYAE IOJOXKEHHS,
MoHorpadii, 6a3u qanux, Opourypu Ta iHmi gokyMeHTH (Tabm. 1). Ak BumHO
3 Tabnuii, HAayKOBO-TEXHIYHI JOKYMEHTH B 3aBEpIICHOMY BHIJIAII
BUTOTOBMJIM B OCHOBHOMY 3a mimmporpamoro 3  «IH(popmariiiHO-
0i0mioTeuHe 3a0e3meueHHs Trany3eil arpornpoOMHCIOBOIO BHPOOHHUIITBAY
BueHI HamioHambHOT HayKoOBOi  CLIBCHKOTOCIONAapchkoi — 0ibmioTexu
HAAH [2].

IX HemoCTaTHIO KiJBKICTh 3a IHIIAMH 3aBIAHHAMH MOKHA
MOSICHUTH THM, IO TPOTpaMa BHKOHYETHCS MEPIINHA PiK i Mae B OLTBIIOCTI
CBOIH TNpUKIaAHMHA  Xapaktep. BoaHowac JociigHUKaM  3aBIaHb
(hyHIaMEHTAIFHUX IOCHI[HKeHb MPOTPAMU CIiJ TOCHIUTH pPOOOTY 3
(hopMyBaHHS CTparteriif, KOHIICIiH, METOTUK Ta IHIINX 3a3HAYCHUX BHIIC
BUJIiB HAYKOBO-TE€XHIYHOT PO TYKIIii.
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1. Opep:xaHi pe3yiabTaTH BUKOHAHHA (yHIAMEHTATbHUX AOCTIIKEHb
3a ITH/I 41 «InHoBaniiinuii po3Butox» y 2021 p.

Hasga Bunis
HAayKOBO-
TEXHIYHOT
TPOAYKI1

KinpkicTb
BCBOTO, IIT.

Higmpo-
rpama 1

Migmpo-
rpama 2

[iampo-
rpama 3

Higmpo-
rpama 4

[Teopii, cTparertii,
IKOHIIETIIT T

MeToaukw,
IMETOIH

[lomoxxeHHs

Momnorpadis

lba3u jannux

[HIIIE

bporypa

W O|IRINN

1

1

Rlo|s|N-

Pazom

20

1

1

17

1

Jlxeperno: piuHi 3BiTH PO JisUTbHICTH ycTaHOB-criBBHKOHABIIB [TH]] 41 32 2021 p.

3a 38 3aBmaHHAMH NPUKIATHUX IOCHIIKEHb mporpamu B 2021 p.
po3pobieHo 5 xoHIentii, 27 metoauk, 103 texHoorii, 59 pexomeHaamil,
18 6a3 maHWX, MATOTOBJICHO O OPYKY Ta HagpyKoBaHo 12 moHorpadiit

(tabn. 2).

2. Onep:kaHi pe3yJbTaTH BUKOHAHHS NMPHUKJAJIHUX AOCTiIKEHb
3a ITH/I 41 «InHoBaniiinuii po3Butok» y 2021 p.

HasBa Bunis Kinekicte | IMignpo- | Ilignpo- | iampo- | ITignpo-
HayKOBO- BCHOTO, IIT. | Tpama 1 | rpama 2 | rpama 3 | rpama 4
TEXHIYHOT
TPOAYKIIT

1 2 3 4 5 6
[Teopii, cTparertii,
KOHIIETIIT T 5 1 2 1 1
MeToIuKH,
IMETOIHA 27 1 25 1
[Texuoorii 103 103
[TareHT,
CB1OLITBO 5 5
Pexomenarii 59 56 3
[H1IIE 18 12 6
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1 2 3 4 5 6
[MTooxeHHs 2 1 1
ba3n maHnx 18 2 7 6 3
Momnorpadii 4 4
Kauru 8 4 4

Pazom 249 4 219 21 5

Jl>xeperno: piuHi 3BiTH PO JisNBHICTh ycTaHOB-cHiBBHKOHaBLiB [TH/T 41 3a 2021 p.

Sk BuAHO 3 TaOMHMIl, OUTBIIICT BHIIB HAYKOBO-TEXHIYHOT MPOTYKIIiT
B 3aBEpIICHOMY BHIJIAI OTPUMaHO 3a mianporpamoto 2 «IIpoBaiimusr ta
TpaHC(ep IHHOBAIili B arpornpoMHCIOBE BHPOOHHIITBO 3 YypaxXyBaHHSIM
perioHadpHUX ocoOmuBocTei». Ha BHCOKOMY piBHI 3HIiHCHIOE PO3POOKY
HAyKOBO-TEXHIYHOI  mponykmii [HCTUTYT KOpMIiB Ta  CLIBCBEKOTO
rociofapcerBa [logimma, IHcturyT cinmechkoro rocmogapcrBa Cremy Ta
[HCTHTYT OMiitHMX KymbTyp. TeopeTHKO-METO0IOTIYHO 0a3010 HAYKOBHX
JIOCJIIIKCHB MPOTPaMHU € KOHIICTITYaIbHI 3acajii, MOJICI I MEXaHi3MH 11010
HAayKOBO-OpTaHi3alliiHUX II€PEeTBOPEHb Ta 1HHOBAIIHO-IHBECTHIIHHOTO
PO3BHUTKY arpapHOi Hayku, po3poOieHi Ta cxBaseHi [Ipesumiero HAAH 3a
nepioxn 2013-2020 pp. [7].

[Mignporpama 1 Britodae 4 3aBaaHHs, i3 AKUX 1 pyHIaMEHTANBHE 1
3 npuknagaux. CHiBBUKOHABISIMU HiINpOrpaMH € [HCTUTYT CLIBCBKOTO
rociofapctBa Cremy, IHCTHTYT cinbepkoro rocmomapcrBa IliBHiuHOTO
Cxony, HamioHanpHa HaykoBa CLIBCBKOTOCIIONApChKa 0i0mioTeka Ta
Yepracpka JCIAC HHL «IHCTHTYT 3eMItepoOCTBaY.

VY pesynbTaTi MPOBEACHUX OCTIKECHD 3a MIANPOrPaMOI0 HAYKOBIII
Incruryry cinbebkoro rocmopapersa Cremy  BUBYWIM  BIUIMB
3aCTOCYBaHHS HAayKOBO-IHHOBAIIIHOI MPOAYKIII HA BHPOOHIYO-(hiHAHCOBI
MIOKa3HUKH arpapHoro cexropy lLleHTpaibHOI YKpaiHu 3arajom, a Takox
MOPIBHIOBAIIM X JUHAMIKY B Pi3HMX OOJACTSX LIbOTO periony. BuximHumu
JaHuMH ans BukoHanHs HJIP Oynu: 3akiHYeHi HaykoBi po3poOKw,
ajanroBaHi 1o ymoB lleHTpanmbHOro perioHy YKpaiHH, JaHi aHKETHHX
ONUTYBaHb CUILCHKOTOCHOAAPCHKUX BUPOOHMKIB, KaTajJOrW IHHOBALIMHMX
PO3pOOOK, PEKOMEHIOBAaHNX ISl BIPOBAKEHHS B arpapHe BUPOOHUIITBO;
cratucThyHi gaHi Jepxcrary YkpaiHu 3 HayKOBOI HisIIBHOCTI Ta PO3BHUTKY
CUIBCBKOTO rOCHOJapCTBa; OIepaTHBHI JaHi JleTapTaMeHTiB
arponpoOMHCIIOBOTO PO3BUTKY O0JIACHUX JIep)KaBHUX aaMiHicTparii [9].

Le pmo3BommII0O BHSBUTH HAHOLIBII BIUTUBOBI  (DaKTOPH, IO
00YMOBJTIOIOTh HEPIBHOMIPHHUH piBeHb IHHOBAILIMHOI aKTHBHOCTI Cy0’€KTIB
arpapHoro BUPOOHMITBA. Y paMKax BHKOHaHHS 3aBJaHb MiANPOrpamMu
BUNPOOYBAaHO 7 3aBEpIIEHUX HAYKOBUX PO3POOOK y Taidy3i pOCIMHHUIITBA,
30KpeMa copT sUMeHIo siporo BikiHr, copT sumeHto sporo Kapaunai, copru
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TUTIBYaCTOTO Ta TOJIO3EPHOTO SYMEHIO 3BHYalHOTO (SIpOro), ecrmapuer
(cemekmittamit Ne 12), copt coi 3aTominbchka, copt coi Kamest [22-25].

B arpodopyBamHax obmacti BmpoBamkeHo 11 3aBepmieHHX
HayKOBUX pO3pOOOK IHCTHTYTY, cepex HUX «Moaeri BUCOKOMPOAYKTHBHAX
EKOJIOTIYHO 30aJlaHCOBaHUX KOPOTKOPOTAIWHUX CIBO3MIH 3 PHHKOBOIO
opieHTaIi€0». 3a pe3yNbTaTaMy JOCITiIKEHh BH3HAYCHO IPOTYKTUBHICTH
CiBO3MIH Ta 0€33MiHHHMX IIOCIBIB 3 pI3HHMM HAacCHYEHHSIM 3EpPHOBHMH 1
TexHiYHUMHU KynbTypamu (40; 50; 60; 100 %); BH3HAYEHO 3AJICHKHICTh
YPOKalHOCTI 1 TOKa3HWKIB SKOCTI MPOAYKIIT Bil KOMIUICKCHOI il
CIBO3MIHHOTO (hakTOpy Ta CHCTEM YAOOPEHHS; HaIpalbOBaHO MOJEI
BUCOKOIIPOJIYKTUBHHUX €KOJIOTIYHO 30aJaHCOBaHUX KOPOTKOPOTALIHHHUX
CIBO3MIH 3 pUHKOBOIO OpieHTali€l0. BUCOKy epeKTHBHICTh MOKAa3aIH TaKOX
BIpoBa/KeHI  «HaykoBo-mpakTHyHI ~ pekOMeHpamii 3  omTuMizamil
pecypco3bepirarounx 0ioalanTHBHHUX €IEMEHTIB TEXHOJIOTI] BUPOITYBaHHS
Kykypymsu B ymoBax IliBaiyoro Cremy», «HaykoBo-mpakTuuHi
peKOMeHAalil 3 MiABHIICHHS TeHeTndHoro mnorteHuiary BPX monxodnoro
HanpsMKy IIPOXYKTHUBHOCTI», «HaykoBo-pakTHuHI peKoMeHmamii 3
YIOCKOHAJICHHS CEJIEKIIHHO-TIIEMiHHOI pOOOTH B CBUHAPCTBI» [12].

B IncruryTti cinbebkoro rocmogapersa IliBmiunoro Cxoxy
3MIICHEHO  KOMIUIEKCHMH  aHaji3 pPUHKY  KOHKYPEHTOCIIPOMOXKHHX
IHHOBallif, TX MOHITOPHHI B arpapHOMy BHpPOOHMITBI. BuBueHo motpedy
CUIBCHKOTOCIIOZIAPCHKUX ~ TOBApOBUPOOHMKIB Y  HAYKOBO-TEXHIUYHHX
po3poOkax Ta ydvacTh ix y (OpPMyBaHHI 3aMOBJCHb Ha BUPOOHHUIITBO
IHHOBAIITHOT PO TYKIIii.

[HCTUTYT IMPOKO BIIPOBAKYE B perioHi iHHoBaril cuctemu HAAH
3a JIEH3IHHUMH YTOoJaMH, VKIAJCHHUMU 3 MPOBITHUMHU CENeKI[iHIMUA
HeHTpaMu YKpaiHn: MUpPOHIBCBKHM iHCTUTYTOM NIIeHHII iMeHi B. M.
Pemecia, CeneKuiifHO-TeHETHIHUM IHCTHTYTOM, IncTuryTOM
pocimaHunTBa iMeHi B. . FOp’eBa, HHI[ «lHCTHTYT 3emitepoOcTBa
HAAH», IactutyToM n1y0’THUX KyJIBTYp Ta IHIIMMHU.

V¥ rocmomapctBax 00iacTi BIpoBampkeHO 11 HayKOBHUX PO3POOOK.
Cepen HHUX «YJOCKOHalleHAa TEXHOJIOTiS BHPOIILYBaHHS O3MMOI MIIEHHUII
quist ymoB IliBHivHO-CxinHoro Jlicocteny Ykpainuy, «CopToBa TEXHOJIOTIsS
BUPOLIYBaHHs rpedkn copty Kpynunka», «PerioHaibHa TEXHOJIOTIS
BUPOLIYBaHHS KyKypyIO3d Ha 3epHO, sKa 3a0e3redye 3MeHIICHHS
€Hepro3arpar Ta Hi/BHUILYE 0OCSAT BUKOPUCTAHHS T'€HETUYHOTO MOTEHIiaTy
cy4yacHUX TiopuaiB», «Crocid KOHCOMImAIil MPOAYKTUBHUX Ta TUICMIHHHX
03HaK yKpaiHcbKoi Oypoi MosouHoi nopoan» [31, 33].

Bueni HanionannHoi HAyKOBOI ClILCHKOr0CIOAAPCHKOL
oioriorekn  HAAH y wMexax BukoHaHHA 3aBiaHHs «HaykoBi Ta
opraHizamiiiHi  3acaam  iHQopMamiiHOro  3a0e3medyeHHs — Talys3er
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arpoIrpoMHCIIOBOTO BHPOOHHWITBA B YMOBaX MDKHAPOTHOI iHTETpamii»
Jochimunmd  pons  iHQopMmamii 32  pHUHKOBOI  (OPMH  YIPaBIiHHS
arpoIpoOMHCIOBAM BHPOOHHIITBOM, 3aIPOBAKEHHS SKOi € 000B’S3KOBOIO
yMoBor0 #oro inTerpamii no cBitoBoro AIIK [1], migroryBamu mo mpyky
Opomrypy «Opranizamis iHpopMamiiHOTO 3a0e3IeYeHHs 1HHOBAIIIHHOTO
PO3BUTKY raily3ei arporpoMHCIOBOTO BUPOOHHIITBAY.

AmHani3 ckiany 3aBlaHb Hignporpamu 1 Ta craHy iX BUKOHAHHS Y
2021 p. cBimYMTH NPO IX HEMOBHY BIANOBIAHICTH HA3Bl MiAIpPOrpamu, IO
BUKJIMKa€ TOTpeOy BHECEHHS 3MiH i JIOMOBHEHb LIOAO CKJIAAy Ta 3MICTy
3aBJaHb Ha HAcTymHi poku. JlominbHO, Ha Hamly IyMKy, 3aBIaHHS 3
TEOPETHKO-METOJIONIOTIYHUX Ta OpraHi3aliiHuX 3acajJ IHHOBAI[IHHOTO
PO3BUTKY arponpoOMHUCIIOBOTO BHPOOHHMIITBA B YMOBaxX MDKHApOJHOI
iHTerpanii CKOHIIEHTPYBATH B TOJIOBHIM YCTaHOBI 3 BUKOHAHHS IPOTPaMH, a
po3MoYaTi 3aBAaHHS, SIKI BUKOHYBalIU [HCTHUTYT CUTBCBKOTO TOCIIOAapcTBa
[iBrigroro Cxomy Ta Yepkaceka JJCI'JIC HHIL «IHCTHTYT 3eMitepoOCTBaY,
nepeMicTuTd y mianporpamy 2 «[IpoBalowHT Ta TpaHC(ep iHHOBALil B
arponpoMHcIOBE  BHUPOOHHITBO 3  ypaxyBaHHAM  pETiIOHAJIbHHX
0COOJIMBOCTEI.

HaykoBi pmocmimkenHs 3a mignporpamoro 2 «IIpoBaiigunHr Ta
TpaHcdep IHHOBAIii B arpoONpPOMHCIOBE BHPOOHHUIITBO 3 ypaXyBaHHIM
perioHaJbHUX OCOOJNMBOCTEH», SKi BHUKOHYBaJM 23 HAyKOBiI YCTaHOBH-
CMIBBHKOHABI, OyNM CHOpsSMOBaHI Ha BIOCKOHAJCHHS  HAyKOBO-
OpraHi3aliiHUX MiAXOJIB Ta PHHKOBO-OPIEHTOBAHOI'O IHCTPYMEHTAPIIO
BUIPOOOBYBaHHS, €KCIIEPIMEHTAIBHOTO BUPOOHUIITBA T4 KOHCAITHHTOBOTO
CympoBOIy TpaHChepy IHHOBANIWHUX TEXHONOTIH 1 TpPOMyKmii B
arporpomMucioBoMy komruiekci [6, 20, 30-32, 34, 35]. BukonaHO
23 mpukinagHux 3aBAaHHA. OKpeMmi TPUKIaAW BHUKOHAHHS  3aBJAHb
HinporpamMu CBi4aTh npo iX BUCOKY edekruBHicTs [14-19, 28].

Y HHI “Incruryr 3emuiepooctBa HAAH» y 2021 p. 3a
3aBJaHHsIM «BH3HAuUTH Ta OOIPYHTYBATH HANpPSIMHU 1 MEXaHi3MHU HAyKOBO-
oprasizaiiiiHoro 3a0e3MeYeHHs IHHOBAIIHHOT JUSUTBHOCTI B
arponpoMHUcIOBOMY  BHpPOOHUUTBI  KuiBCchbkoi  00JacTi»  mpoBeIeHO
28 maTeHTHUX JOCIIDKEHb TEMaTHYHUX HanpsiMiB, 3 skux 14 -
JOCTI/DKEHHS 3 NMHTaHb 3eMJIepoOCTBa Ta POCIMHHHUITBA, 14 — cenmexmii i
HaciHHMITBa Ta iHmUX. [IpoanHamizoBaHO JlepkaBHHMI peEeCTp COpPTIB
pOCIUH, IPUJIATHUX JUI TOIUpeHHs B Ykpaini y 2019-2021 pp., y Tomy
CerMeHTI pHuHKY, sikuil 3aiimae HHL] «IHcTuTyT 3eMiepobecTBa HAAH».

VY Jlep>kaBHOMY peeCTpi COPTIB POCIIHH, PUAATHUX JUIS MOMINPEHHS
B YKkpaiHi, nie 165 copTiB pocnuH cenekuii I1HCTHTYTY, IO CTAHOBUTH Y
rpymax 3epHOBHUX Ta KyKypy13u 2,6 %, 3epHo60o60Bux — 10,1 %, kpymn’sHuX
—29 %, oniitHuX Ta npsauBHUX — 4,1 %, KopMmoBHX — 9 %.
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Ha ocHOBI poBeneHUX AOCIIIKEHb 3’ ICOBAaHO, IO KUTBKICTD COPTIB
pociamH i TiOpHOIB iHO3eMHOI Ta BITYM3HSIHOI CeNEKHii B HAIlOBHEHHI
peectpy B 2019-2021 pp. mocriiiHo 3MmiHIOEThCH. I[IpoBeneHuii aHami3
XapakTepu3ye KOH IOHKTYpY PHHKY HAyKOEMHOI TPOMYKIi B ramysi
pociuHHENNITBA. KiTBKICTH COPTIB 1 TIOPHIIB POCINH y HAIIOBHEHHI PEECTPY
B 2019 p. craHoBMIA y TPyIi 3€pHOBUX Ta KyKypyasu 54,4 % iHO3eMHOi
cenekuii, 45,6 % BITUM3HAHOI, 3epHOOOOOBHX — 43,7 % 3apyOikKHHX,
56,3 % ykpaiHCbKMX, Kpym'sHUX — 3,6 % 3akopmoHHHX, 96,4 %
BITYM3HSHUX, OJIHHUX Ta MPAAUBHUX — 65,5 % cenekiii iHImMX KpaiH Ta
34,5 % BHyTpimHBO1, KOpMOBUX — 39,8 1 60,2 %.

Y 2021 p. 3apeecTpoBaHO II’SITh KOPUCHHX MOJENEH IHCTHTYTY:
«Croci0 ylOCKOHaJEHHS TEXHOJOTii BHUPOLIYBaHHS SUYMEHIO SPOTO B
ymoBax Jlicocremy VYkpainm»; «Cmoci0 yIOCKOHAIEHHS TEXHOJOTil
BHpPOIIYBaHHS NIICHUII 03uMOI B yMoBax Jlicocremy Ykpaiam»; «Crociod
OIIIHIOBAaHHS Ta NOOOPY BHXIITHOTO MaTepialy Ipoca 3a O3HAKOm “‘dopma
3epHIBKH»; «CToci0 yAOCKOHAIEHHS TEXHOJIOTIi BUPOILTYBaHHS KyKypyI3u
Ha 3epHO B Jlicocremy»; «Crmoci® MOBHOIIHHOTO 3a0€3MEYeHHS a30TOM
POCJIMH COi Ha TIOYAaTKOBHUX €Talax OpraHOTeHE3Y.

B Incrutyti kopmiB Ta ciibcbkoro rocmogapersa Ilopinns
HAAH BHachmifiok BHKOHAHHS poOOIT 3a 3aBmaHHsAM «BmockoHamuTH
HAyKOBI OCHOBM Ta NPaKTHYHI 3acajy IHHOBALINHHOTO TNPOBAWIUHTY Ta
TpaHcepy HayKOEMHOI MpPONYKLii B arponpoMHCIOBE BHPOOHHUIITBO
[Mogimsy, eran 2021 p.: «BOOCKOHAIUTH HAayKOBI OCHOBHM Ta NMpPaKTHYHI
3acaJil iHHOBaIlifHOTO TpoBaiimuHry» y 2021 p. chopmoBano «Haykoso-
MpakTHYHI ~ PEeKOMEHJamii  MIOA0  BJOCKOHAJICHHS  IHHOBAIIHHOTO
MPOBAMIMHTY», y3araibHEHO iH(OpMAIlilo MO0 IHHOBAMIWHOI MisITHHOCTI
IHCTHTYTY: HaJJaHHS HAYKOBO-KOHCYJIFTAIIMHUX Ta iH(pOpMAIiitHUX MOCIyT,
MpoNaraHy HayKH Ta IMEepeloBOTO JIOCBiLY, PO3IOBCIOKEHHS HAyKOBO-
TEeXHIYHOI Ta maTeHTHOi iHQopMaIii, JEMOHCTpPAIlifHUX IIOJNIrOHIB,
MiABUIICHHS KBajiikarii (axiBi(iB, BHUIPOOyBaHHS Ta BIPOBAIKCHHS
IHHOBAILIi .

VY 2021 p. orpumaHo 12 OXOpPOHHMX JOKYMEHTIB Ha 9 00’€KTiB
IHTEJIEKTYaIbHOI BJIaCHOCTI (7 COPTIB POCIMH Ta 2 KOPUCHI MOZEINI), 3 HHUX:
7 maTeHTiB Ha COPT POCIHMH i 3 CBIIONTBA MPO AEp>KaBHY PEECTPAIIIO COPTY
Ta 2 MATeHTH Ha KOPHCHY MOJeNb. [ Kpaioro BUKOPHCTaHHS O0'€KTiB
npaBa IHTEJNEKTYaJbHOI BIACHOCTI mpoBeaeHo Kamirtanizamito OIIIB,
3axuienux y kiHoi 2020 p. — 2021 p. narenramu. Ha Oyxranrepchkuii
o6utik mocrasyieHo 11 00’ekTiB IpaBa iHTEIEKTYyalbHOI BIACHOCTI, 3 HUX: 9
— COPTH POCIIHH 1 2 — KOPUCHI MOJETI.

BunpoGyBano 25 HayKoBHX pO3pO0OK, 30KpeMa B ramysi
poCIMHHUITBA — 24, 300TeXHii — 1, 3 HUX TEXHOJIOTIH y: POCIMHHUITBI — 4,
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3ootexHii — 1, copriB 1 ribpumgiB pocimH — 20. BmpoBamkeHO
20 3aBepmIeHHX HAYKOBUX Po3po00K y 176 arpoopMyBaHHSX PETiOHIB.

B Incruryti ouiiinux kyastyp HAAH BHacmiok BHKOHaHHSA
3aBmaHHs «Po3poOWTH HayKOBO-OpraHi3aliifHi Ta METOAWYHI 3acaan
MPOBAIMHTY iHHOBALiH, TpaHchepy TEXHONOTIH Ta KOHCAJITHHIOBOTO
3a0e3medeHHs] arporpoOMHICIOBOTO BHPOOHHMIITBA 3armopi3pKoi 00macTi»
pO3pO0JIEeHO  HAYKOBO-TIPAaKTHUYHI ~ PEKOMEHAAIil, OHOBJIEHO  IaKeT
IHHOBAI[IfHUX po3po0OK Ta OaHK 3aBEPIICHUX HAYKOBHX PO3POOOK
IHCTUTYTY.

BunpoOyBano 14 HaykoBHX pO3pOOOK, 30KpeMa B Trajy3sx:
pocnuHHMNITBO — 13, MexaHizauis — 1, cepen Hux «IIpoctuit MixkITIHIHHINA
riopua consmHUKy Muphuii», «Copt coi Kanpuz», «[iOpun pinaky
o3umoro Beracy, «Copt meony [Jo6ponap» ta iH. BipoBamkeHo 22 HayKoBi
pO3po0KH, 30KpeMa B Taly3sax: pOCTHHHUITBO — 21 po3pobka (17 coprtis i
riOpuniB ONHHUX KyIbTYp; 4 YIOCKOHAJICHI TEXHOJOTii Ta TEXHOJOTIUHI
€JIEMEHTH BHPOIIYBaHHS CLIbCHKOTOCIIONAPCHKHUX KYJIBTYP), MEXaHI3aIiss —
1 (BupoOHIYHMIT 3pa30K aJaNTHBHOTO BIOPOPEIIITHOTO Cemaparopa HaCiHHSI
COHSIIHUKY JUIA TIPOBEACHHS TOCTiTHO-BUPOOHUINX BUIIPOOYBAHB).

O0’ekTamMM NpaBa iHTEJIEKTYaJbHOI BJIACHOCTI IHCTUTYTY € 98 copTiB
Ta TIOpUAIB ONIHHUX KYyJbTYp, 3aHECEHHX 10 PeecTpy COpTIB poCiIuH
VYxpainu, 24 BuHaxoau Ta kopucHi Moneni. Jlo JlepaBHoro peecTpy copTiB
POCIIMH, MNPHIATHUX [0 MOIIMPEeHHS B YKpaiHi, BHeceHo 2 ribpuan
consmHUKy Mapman i boxenmap. OTpuMaHo nareHT Ha BHHAxXin —
alanTUBHUKA  BiOpomHeBMaTHYHHMU  cemaparop. Ha  JlepxaBHOMY
COpPTOBHUIPOOYBaHHI 3HAXOAATHCS TiOpuam cOoHAMHHKY Typ i MipHuid,
0aThKiBCEKHI KOMMOHEHT COHAMHHUKY 3JI 96A; coptu coi [loeqmHOK Ta
Kampms; meor [Jobpomap, Jlincan; copr pimaky o3umoro Ckaif, TiOpunm
pinaky o3umoro Berac, 6aTpkiBchkuii koMoHeHT pinaky K1FOAOQ9.

[MigroroBeHO Ta OIMyOJIIKOBAaHO pPETIOHANBHI HAYKOBO-TIPAKTHYHI
Mmarepianu: «IHHOBaliifHa cTpaTeris BECHSHOI'O IOJIsi: KOMIUIEKC BECHSHO-
nonboBHX poOiT B ymoBax 2021 poky y 3amnopi3ekoi obnactiy, «Kommieke
poOIT 31 30MpaHHsS 3€PHOBHX Ta PaHHIX ONIHHHUX KYJIbTYp y 3amopi3bKiii
obnacti B ymoBax 2021 poky», «TexHOJIOTIUHI acrleKkTH NpPOBEACHHS
MOJBOBUX POOIT 3 MIATOTOBKH IPYHTY, CiBOM O3UMHX 3€pHOBHX Ta OJMIMHHX
KynbTyp BoceHH 2021 poxy».

JoHeubka AepikaBHA CLIbCHKOIOCNOAAPCHLKA AOCHIIHA CTAHIS
3a  3aBmaHHAM  «Po3poOuTm  oprasizamiiiHO-METOAMYHI  OCHOBH
IHHOBAaLlIHHOTO NPOBAalAMHIY Ta TpaHchepy HAYKOBHX pO3pPOOOK 3
ypaxyBaHHSM pETiOHaJbHUX O0cOo0IMBOCTeH JIOHEUBKOro perioHy» s
BU3HAYCHHS MAaTEHTO- Ta KOHKYPEHTOCHPOMOKHOCTI HayKOBHX PO3PO0OK,
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iX HOBU3HH, BUHAXITHUIFKOTO PiBHS Ta IPOMHCIOBOI MIPUIATHOCTI IPOBEIa
IMATEHTHI TOCIIHKEHHS.

Y 2021 p. 3aBepumiacs kBaji(ikamiifHa ekcriepTu3a COpTy MIICHHII
M’sikoi (o3umoi) Bexa. 3a pe3ynpTaTaMy BUKOHAHHS TEMATHKH HAYKOBHUX
JOCTIKeHbp OTpuMaHO 4 maTeHTH Ha KopucHi mozeni: «KombinoBaHuit
poGoumii opraH I TOIMIAPOBOTO Oe3BiNBATFHOTO OOPOOITKY IPYHTYY;
«Pobounii opraH Ui TOMIAPOBOTO 00poOITKYy IpyHTY»; «Crocio
BUPOLIYBAaHHS POCIINH €CIapLETy Ul BU3HAYCHHS IHTEHCUBHOCTI PO3BHUTKY
KopeHeBoi cucteMn» Ta «CrHocid HPHUCKOPEHOTrO0 PO3MHOXKEHHS HACiHHA
ecrapIieTy». 3apeecTpoBaHo 4 00’ €KTU aBTOPCHKOTO MpaBa.

JlpykoBaHy MNpoAayKLil0 MpeacTaBieH0 21 crarTero B HayKOBUX
30ipHHUKax Ta )XypHaiax, 45 Te3aMM Ta CTaTTAMH i 4 HAYKOBO-TIPAKTUYHUMHU
i HAyKOBO-TEXHOJIOTIYHUMH PEKOMEHAAIIIMH. Oprasni3oBaHO
(yHKIiOHYBaHHS 13 HayKOBO-TEXHOJIOTIYHAX TEMOHCTPAIIIfHAX ITOJITOHIB,
posmimennx y Josemskil, JlHimpomerpoBchKil, KipoBorpaicekiii,
XapkiBebkilt, Jlyrancekiit, Opmechkiif, 3amopi3pkii Ta 3aKapmaTChKii
obacTsx.

BurnpoOyBaHO TeXHOJOTIH y POCTMHHUNTBI — 4, COpTIB 1 TiOpHIiB
pociuH — 6. YkiazseHo 46 JileH3iHUX JOrOBOpIB Ha HaJaHHsS IpaBa Ha
BUPOLIYBaHHS COPTIB MIICHUII O3UMOI, SUMEHIO SPOTO Ta EeClapLeTy 3
rOCIOAapCTBaMHU JloHenpKo1, JIHInpONeTpOBCHKOT, 3amnopi3bKoi,
XepcoHcbkoi, [lonraBchkoi Ta Binnunpekoi i JlyraHcbkoi oOiacTeid.
BropoBapkeHo 21 3aBepliieHy HayKOBY poO3poOKy, 3 SKHX 2 B raiysi
3emsrepobctBa Ta 19 y pocnmaHMITBI. ExcriepuMeHTansHe BIPOBaIKEHHS
3aiticaeHo y 41 arpodopMyBaHHI.

[lizcymoBYyrOUM cTaH BUKOHAHHS IMIANPOrpaMu 2, BapTO 3a3HAYMTH,
o Bci 23 3aBMaHHS BUKOHAHO B MMOBHOMY 00Cs3i i Mpo¢iHAaHCOBAHO 3TiTHO
3 KOIITOpUCAaMH BUTpaT. BogHouac cimif 3ayBaXKMTH, IO 3a JaHUMH 3BITIB
YCTaHOBH-CIIBBUKOHABIII mporpamMd B 2021 p. BumpoOoByBamu Ta
BIPOBAJKYBaJIU JIMIE BJIAaCHI po3poOku. MexaHi3M mnepenadi 3aBeplleHnX
PO3pO0OK Bl HAI[IOHAJBHUX HAayKOBHX IEHTPIB Ta Tajy3eBUX IHTUTYTIB
HAAH perioHanbHMM HayKOBMM YyCTaHOBaM Ui  ajanramii Ta
BIPOBaJpKeHHs] He mpaioe. [1oTpeOyroTh YTOYHEHHS Ta perjaMeHTarii
TaKOX TPOIENypH KamiTamizaiii, kKoMepiianizamii 3aBepmeHux po3poooK,
ix BUNpPOOyYBaHHS, BIPOBAKACHHA Ta  HAYKOBO-KOHCYJIbTAI[HUN
cynposig. Ha Hamry ayMKy, € CeHC BKJIIOYHTH 1O CKJIaJy IiANPOrpamMu
3aBIaHHA 10JI0 HAYKOBO-METOJMYHOI MIATPUMKH TpaHcepy iHHOBalil Ta
JIOPYYUTH HOTO BUKOHAHHS OJIHIH 3 yCTaHOB-CIIBBUKOHABIIIB IIPOTPaMHu.

3a mignporpamoro 3 «lHdopmaniiiHo-6i0mioTeUHe 3abe3nedeHHs
rajy3eil arponpoMHCIOBOrO BHPOOHHMIITBa» BHUKOHYeThcs 11 3aBmamb, i3
akuX 3 ¢yHnaMeHTanbHi, 8 mnpukiIagHUX. OCHOBHMM BHKOHABIIEM
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mianporpamu € HamioHanbHa HayKoBa CUThCBKOTOCHOapchka OibmioTexa
HAAH (zaBmamns 1-9), cmiBBHKOHaBISIMH — [HCTHUTYT TBapWHHHIITBA
HAAH (3aBmamns 10) ta Iacturyt pocnmuaaHmnTBa imeHi B. f. HOp’esa
HAAH (3aBmanns 11).

Buaciinoxk BukoHaHHsI 3aBAaHHA  «[locmimkeHHs  icropii
CTaHOBJIEHHS Ta PO3BUTKY CIIbCHKOTOCIIONAPCHKOI OCHIJHOI CIpaBH B
VYkpaini (mpyra nonosuHa XIX — mouatok XXI cT.) sk Mojeni opraHi3arii
HayKH» JIONOBHEHO i CHCTEMAaTH30BaHO JDKEpeNIbHY 0a3y JOCIiKEHHS
PO3BUTKY arpapHoi Hayku W gociiiHoi cnipaBu B Ykpaini 20-x pp. XX cr.
OmnpanpsoBaHo 6au3bko 150 cripaB ¢onny 27 LIJIABO VYkpainu. Buznaueno
METOJOJIOTIYHI MiAXOMW ¥ ONTHMaNbHI TPUHOMHU CHCTEMaTh3alii Ta
JOCTIKeHHsI icTopraHuUX pKeped [3].

[MigroroBneno 1o Apyky 30ipHUK IOKYMEHTIB 1 Martepiamis:
HaykoBo-opranizamiiiHe 3a0e3neyeHHsI PO3BUTKY CLIBCHKOTOCIIONApPCHKOT
rany3i B8 YCPP (1920-1930) : 36. mok. i marepianmis. Y. 2 : (1926-1930).
420 c. YV BUIaHHI HaBEICHO apXiBHI JOKYMEHTH 1 Marepiaiii, a TaKoX
HepepyKH, IO BiATBOPIOIOTH ICTOPIIO0 BEAEHHS CIIBCHKOTO TOCIONAapCTBa
YCPP 3 mo3umii #0oro HayKOBO-OpTraHi3alifHOTO 3a0e3MeueHHs Y Mepion
1926-1930 pp. IloOymoBa ramy3eBOro IOCTITHHIITBA 3a pPEriOHATBLHHM
HNPUHLIUTIOM 3a0e3neuyBaja PO3BUTOK CTpaTeriyHux
CUIBCHKOTOCIIONAPCHKHX TaTy3eil — arpoHOMIT 1 TBAPHMHHHILITBA.

3a 3aBJaHHAM «DopMyBaHHs CHUCTEMU HallioOHaNbHOT
clibcbKOroCIoaapebkoi 0idmiorpadii ta diorpadictuku 3 icTopii arpapHoi
HAyKAd Ha OCHOBI BHKOPHCTaHHSA IHHOBAIWHUX IiJXOMIB» PO3LIITHYTO
arpapuy OiOmorpadiro OKpeMHX KpaiH CBITY B CHCTEMi PO3BHTKY
CUIBCBKOTO T'OCIIO/APCTBA. 30KpeMa BUBUCHO iCTOPHUYHI aclleKTH PO3BHUTKY
6i0miorpadii Bemukobpuranii, ®@panmii, bonrapii, bimopycii, Pocii.

IIpoBeneHO iCTOPHKO-HAYKOBI IOCTIKCHHS MisTIBHOCTI BYCHHX-
arpapiiB Ykpainu B pamkax Oiomiorpadiuanx cepiit HHCI'B HAAH [29].

HamosHuioBanucss 3 pkepeno3HaBuyi  0asu  gamux: [ —
«biobibmiorpadis npoBigHUX BueHHX-arpapiiB Ykpainu» Ha 3 ox.; Il —
«lcTopuHHMi PO3BUTOK CLILCHKOTOCIIONAPCHKOT JIOCIIIHOT CcHpaBu» Ha
2 on.; III — «IndpopmariitHo-6i6miorpadiuHi pecypcu arporpoMUCIOBOMY
BUPOOHUITBY YKpaiHm» Ha | of.

3nilicHeH0 po0OOTy 31 cTBOpeHHs 0i100i6miorpadivHOro JOBiTHUKA
«Hamionanena akajgeMiss arpapHuX Hayk YKkpainu. [lepconanmbHui ckiian
(akameMiky, YICHH-KOPECIOHACHTH, IMOYECHI Ta iHO3eMHI wieHu). 1990—
2021» Ta nOBiAKOBOTO BHIAaHHS «ICTOPHKM BITYM3HSHOI arpapHOi HayKH i
TEXHIKH».

[lizroToBneHO  eneKkTpoHHe HaykoBe (axoBe BHIaHHI —
MDKBITOMYMH TeMaTnaHui 30ipHuK «lcTopis Hayku 1 Oiorpadictuxay. s
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MOMIOBHEHHS PETPOCTIEKTUBHOTO peniepryapy HaliOHAIBHOI
cimbcpkorocmomapebkoi  Oidmiorpadii  Ta  arpaproi  OiorpadicTHiu
niarorosneHo 10-i Bumyck «KameHmap 3HAMEHHHX 1 ITaM ITHHX JaT B icTOpii
arpapHoi Haykn Ykpaiam Ha 2022 p.». BumanHi momae CTpyKTypoBaHY
iHpopMamLif0 TPO IKUTTEBHMA 1 TBOPYMHA MUIAX BUYCHHUX-IOBLUIIPIB,
OKpPECIIOI0OYM HAyKOBI JOCSATHEHHS Ta BH3HAYAIOUM  JOCIITHHUIBKI
NPIOPHUTETH.

Ha Buxonanusi 3aBganHsi «TeOpeTHKO-METONOJIOTIUHI  Ta
opraHizauiiiHi acnekTH iH(opManiiHOro 3a0e3neyeHHs] arpapHOi HAyKu B
yMOBax MDKHapoJHOI iHTerpauii iHGopMaLiitHOro IPOCTOpY» BIATBOPEHO
ICTOpMYHI ~ aCmeKTH IMIOJI0 HayKOBO-iH(poOpMalliiiHoro 3a0e3nedeHHs
cinbebkoro rocrnogapetea y 20-70 pp. XX cr. B YPCP.

[IpoananizoBaHO IisUTBHICTP BIAMUTIB HPUCTOCYBAaHHS IOCIHITHIX
YCTaHOB Ta Taiy3eBHX Kypcis mozo nomupenHs HTI 3 muranp cimbcbkoro
rocrogapcTsa. 3’scoBaHoO, Mo Ha Mo9aTky 20-X pokiB XX CT. KepiBHHAITBO
KpalHM  TOpUAULUIO  3HAYHY  yBary  IATOTOBII  QaxiBmiB 3
CUIBCBKOTOCIIONAPCHKOT  JOCHIAHOI CHpaBM Ta TOIIUPEHHIO 3HAHb.
PosrnsHyTO MiSUTBHICTH BiAMUTIB IPHCTOCYBAaHHS KHIBCHKOTO Kparo, a came:
KuiBchkol  KpaeBOi  CLIBCHKOTOCIOAAPCHKOI  MOCHIAHOI,  YMaHChKOT
CLIBCHKOTOCIIONAPCHKOT  JoCmigHoi, YapTopuiichkoi  JOCTITHOI  Ta
MuiiBcbKOT cTaHIii.

[MigrorosyieHo 3 BUITYCKH pedepaTHBHOTO KypHaILy
«ATpONIPOMHUCIIOBHI KOMIUIEKC YKpaiHW.

3a 3aBganHam «[HpopmaniiiHo-koMyHiKamiitHa nistteHICTE HHCT'B
HAAH sx 4YMHHUK iHHOBAaI[ifHOTO PO3BUTKY arpapHoi ramy3i YKpaiHm»
MPOJIOBXKEHO POOOTY 31 CTBOPEHHS BJIACHHX EJNEKTPOHHHMX MPOIYKTIB:
SJIIEKTPOHHUI KaTaJIoT, eIIEKTPOHHA KapTOTeKa cTaTei, Oi0miorpadivni 6a3u
JTAaHUX, TIOBHOTEKCTOBI EJIEKTPOHHI KOJICKIi, €JIEKTPOHHI JOKYMEHTH,
OTpHMaHi 4epe3 CirykOy eJNeKTPOHHOI JOCTAaBKH JOKYMEHTIB, CJICKTPOHHA
6i6miorexa. Ymnpomoexk 2021 p. BHECEHO [0 EJIEKTPOHHOTO KaTajory
«YxpArporeka» 11 500 wna3s knaur. IIpogoekeHo poOOTy Haj
(opMyBaHHSIM TPEThOI YACTUHH HAYKOBO-JIOMOMDKHOTO IMOKa)XUMKA
«AHIJIIOMOBHI clbcbKorocnonapebki Bunanus y ¢pounax HHCI'b HAAH»
1936-1978 pp. (3408 xH.).

Y 2021 p. opranizoBano 223 indopmariitai 3axoau (35 BHUCTaBOK
HOBUX HAJXOMKEHb Ta 188 TeMaTWYHMX BHCTaBOK) Ta IiJI'OTOBIIEHO
12 ekcrio3uIliif, MPUCBIYCHUX OBUICHHUM JaTaM MIOAO0 MEPiOJIUIHUX
Bumanb 3 «®DoHmy BugaHp, Bunmymennx |y XIX  cromiTri 3
CUIBCBKOTOCIIONAPCHKOT TEeMaTHKH HamnionansHoi HayKOBOI
cinbcpkorocmonapebkoi 0iomioreku HAAH», BHecenux mo [ep:kaBHOTO
peecTpy HayKOBUX 00 €KTIB, IO CTAHOBIATH HAIllOHALHE HaOaHH: [26].
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Po3pobneno wmerommdHi pekomenpamii «Opranizamis pobotu 3
0i0mioteynuM  QoHAOM (MOIENIOBAHHS, KOMIUICKTYBaHHA, OONIK 1
cnmcaHHs) B HisutbHOCTI HarioHanbHOI HayKOBOi CITBCHKOTOCIIONAPCHKOT
6i6miorexn HAAH».

Metoro  mocmimkeHHsS ~ 3aBgaHHA  «OpraHizamiiHi  OCHOBH
(opmyBaHHS Tamy3eBuX 0i0mioTeUHO-iHpOPMANIKHUX pecypciB Iy
arpapHoi rany3i YKpaiHM 3 BUKOPUCTAHHSM IHHOBALiWHUX TEXHOJIOTIi» €
pO3poOICHHS 1HPOPMAIHHO-TIOMTYKOBUX CUCTEM O010TI0TeKH, SKi 3AaTHI B
ABTOMATH30BaHOMY PEXHMi OTPUMYBATH JaHi i3 €IeKTPOHHUX JIOKYMEHTIB
JUIsl IXHBOTO BIIPOBAKEHHS Y HAYKOBO-1H(OpMaLiitHuii rmpoliec.

TpuBae HamoBHeHHs 6a3 maHuX: «EBpoiHTerpauisn», «AIIK Ykpainu
B IJI00AJIbHUX YMOBaX 3MIHHU KiIiMaTy». [lJi miAroTOBKH Ta BuaaHHs B 2022
p. mokaxumka «bimopycpka cimbcbKorocmogapchbka KHuTa Yy (DOHZAX
HHCI'B HAAH» BBeneno no EK 4175 mepmux npuMipHEKIB (3araxpHAN
ob0csar mokaxunka — 5132 pmokymeHTH, 30Kpema 957 mpUMipHHKIB
aBTOpedeparin).

Emextponnnii karanor (EK) moctiliHO HaImOBHIOETBCS JOKYMEHTAMH
i Hamiuye 434 457 3ammciB. [ligroToBIEHO METOAWYHI PEKOMEHJAIIII:
«Enextponnuii  noxymenr B HHCI'B HAAH: o06nik, 30epiraHhs,
BUKOPHCTAHHSI, 3aKOHO/IaBYi acHeKTW». TpuBae HarOBHEHHs 0a3u NaHHUX
«3Bitn HAY», sika Haniuye 3597 3anucis. Y 2021 p. o6pobieno 873 3Bitu
[26].

Ha BuxonanHs 3aBaaHHsi «ApXiBHI (OHIAM Yy CHUCTEMI Cy4acHOI
IHHOBALlIHHOI CKJIAJO0BOi arpapHoi HayKW» IiJrOTOBJICHO METOAWYHHUH
nmocioauk  «Opramizamis Ta  ¢QyHKIiOHYBaHHS  (OHIIB  0COOOBOTO
MOXOJUKEHHs BUCHNX-arpapiiB». BUCBITIEHO OCHOBHI NPUHININ Ta METOIH
poboTH 3 TOKyMEHTaMH 0COOOBOTO ITOXOPKEHHS BiJIOMHUX BUEHHX arpapHoi
ramy3i Ykpainu B ycraHoBax cucteMd HAAH.

IIpoBoguThess poOOTa 3 HAYKOBOTO BHOPSIAKYBAaHHS apXiBHHX
¢dboHIiB  0CO00BOrO  MOXO/KEHHS.  3aBepiianbHOol  (asu  HabyBae
BIIOPSAKYBaHHS ¢doHziB 0Cc060BOTO MOXOJKEHHS akazieMika
B. A. Beprynoa Ta mpodecopa O. 5. Ilwiunuyka 3 NOJAJIBIIAM
BBEJIEHHSM 10 eNeKTpoHHOI 0asu @. 8§ «DoHam 0coOOBOTO MOXOKEHHS
BUIATHUX YYCHHXY, 10 XPOHOJIOTIYHO OXOILTIOITH mepioa 1902-2021 pp. i
MicTaATh Hapasi 6inbmre 10 000 oguHUIs 30epiraHHsl.

3a 3aBaaHHAM «CiTbCHKOTOCHONAPCHEKI TOBapHCTBA YKpaiHU SK
opraHizaliiiHa MoOJeNb CBOJIOLIHHOTO PO3BHTKY arpapHOi HayKn»
3IIHCHIOETBCS poboTa Hajx (dopMyBaHHIM 6azu JAHUX
CUIBCBKOTOCIIOIAPCHKUX TOBAPHUCTB YKpaiHH, siKa nependadae BiHalaeHHS
i cucremaru3zamilo HaWOUIBII BakiMBOI iHGOpPMAIIl PO TI'POMAJICHKI
00’enHaHHA arpapiiB YkpaiHu, GopMH Ta HanpsMH JisUIBHOCTI, eTanmu H
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nepionn  (YHKIIOHYBaHHS Taly3eBHX TOBApUCTB. 30Kpema Hapasi
BITOpsiAKOBaHO mepemik 3 700 Ha3B CLTBCHKOTOCIIONAPCHKUX TOBAPHUCTB, SKi
¢byHKIionyBamy Ha TepeHax Ykpainn y XIX — Ha mouatky XX ct. [5].
3aificHeEHO aHai3 KITbKICHAX i SIKICHUX IMOKa3HUKIB
(hyHKIIOHYBaHHS CUTBCHKOTOCIIONAPCHEKAX TPOMAICHKUX 00’€qHaHD Yy
Mexxax Pocilicekoi iMmepii, 30kpema Ha TepeHax Ykpainm, B XIX — Ha
noyatky XX cr. Po3risHyTo muTaHHs IXHBOT MPHHANIEKHOCTI A0 Kareropii
HayKOBUX TOBapUCTB. BCTaHOBIEHO, 110 CIIbCHKOIOCIIONAPCHKI TPOMaJIChKI
00’e/IHaHHS HE € KJIACUYHMMH HayKOBMMH TOBapHCTBAaMM Ha BiMIHY Bij
IHIIUX rajy3eBUX TOBAPHUCTB (IPUPOAHUYUX, TEXHIYHHUX, TYMaHITApHUX), a
HaJIe)Kalll HacaMIlepel 10 KOONepaTUBHHUX OpraHi3aliil, BpaXoBYIOUYH IXHIO
HaOJM)KEHICTh IO MPaKTUYHO-BUPOOHUYNX MOTPEO CEISTHCTBA.

Buaciinoxk BuHKOHAHHS 3aBIaHHA «TeOopEeTHKO-METOMONOTIUHI
3acaqy yIpaBIlliHHSA HAYKOBOIO KOMYHIKAI€IO [UIS aKTyami3amii myOikamii
B CBITOBMX HAayKOMETPHMYHHMX 0a3ax IaHHMX 3 ypaxyBaHHSAM JOCIIKEHb
mepexi HAAH» mnpomomxkeno 3amouatkoBammii HHCIB HAAH
HAayYKOMETPHUYHUI MOHITOPHHT MOKAa3HHKIB MisJIBHOCTI BUYCHHUX-arpapiiB
HAAH, HayKoBUX KOJICKTHBIB Ta MEPIOJUYHUX BUAaHb MEPEXKi akamemil y
MikHapoaHux 6aszax manux Google Scholar, Web of Science ta Scopus, i
30KpeMa 3 BHMKODHCTaHHSM HOBHX aHAJIITHYHUX IHCTPYMEHTIB Ta
noka3HUKIB. [IpoBeneHO pamHKyBaHHS CyO0’ €KTIB HayKOBOI MisJIBHOCTI
HAAH 3a h-ingekcoM y MDKHApOTHHX HAYKOMETPHUUYHHX 0a3ax JaHHx
CBITY. 3MiliCHEHO aHaNi3 IHCTHTYLIHHOT aKTHMBHOCTI Mepexi akaaemil.
JociimkeHo perpe3eHTaTUBHICTh NePiOANYHUX Ta MPOJIOBXKYBaHUX BU/IAHb
ycTaHOB ii Mepexi y MDKHApOTHUX 0a3ax JaHHX.

Iepiogmuni Bumamas HAY HAAH y wmixHapomHux 06a3zax
BimoOpakeHi TakuM umHOM: y 0a3i Google Scholar — 32 Bumanns, Index
Copernicus — 18, DOAJ - 4, Open Academic Journals Index - 7,
EBSCOhost — 2, Academic Resource Index Research Bible — 10, RePEc —
3, Web of Science — 1.

OnaHOBaHO HOBHI IHCTPYMEHT JUIsi TPOBEJIEHHS HAYKOMETPHYHHX
nocrimkens Big WOS — ananitnuny riardopmy InCites.

Po3po6neno «MeTtoau4Hi BKa3iBKH 31 CTBOPEHHS 0i0JIIOMETPHYHUX
mpodisiB HAYKOBIIIB, HAYKOBO-IOCIIHUX YCTAHOB Ta MEPIOJUIHUX BHIAHb
y cuctemi Google Scholar (ma mpuxmani HHCI'B HAAH)» 1 po3miniero B
Bronereni HHCI'b HAAH. Bwuiina npykom 6pourypa «Haykomerpudannit
MOHITOPHUHT 1 paH)XyBaHHs Cy0’€KTiB HaykoBoi misimbHOCTi HarionanpHoi
akazieMii arpapHux HayK YKpaiHu».

Po3znoyaTto BuKoOHaHHs 3aBaaHHA «OnTuUMi3alis  CHCTEMH
HayKoBo-iH(popManiiiHoro 3abe3neueHHss HAAH 3 BukopucraHHsM cMapr-
cnemianizamiin (IKT, mTy4HHE iHTENEKT, IiIKUTANI3AIlis, OJIOKYCHH)».
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BcranosneHo, o 06MamTyBaHHS MOXIJIMBOCTEH BIIJAJICHOTO JOCTYIY IO
010Ti0TEYHNX pecypciB € HaWOUIBII MepCHEKTHBHAM HAIPsIMOM PO3BHUTKY
iHpopmamiiHO-HayKOBOro  3abe3nedeHHA. Ll TeHAeHHis  3HAYHO
aktyamizyBanaca 3 nommupeHasM COVID-19, ame emimemis miei xBopoOu
JIIIE TPUCKOPHIIA TIepeXi 0 MAacOBOTO AWCTAHLIHHOTO OOCIyroBYBaHHS
KOpUCTYyBadiB OiONIOTEYHMMH pecypcaMH, TPHIUHH SKOTO JIeXKAaTh
HacamIiepel y CIpPOIIEHHI JOCTYIy /0 OCTaHHIX 3aBJISKH 3aCTOCYBAaHHIO
cydacHUX  iH(GOpPMAIIHHO-KOMYHIKAIHHUX  TexHonorin.  OmHOYacHO
3’COBaHO, L0 BHKOPUCTaHHS CYYacHHX iH(POpMAaIiiHO-KOMYHIKaI[IITHUX
TEXHOJIOT} Ha/la€ MOXKJIMBICTh 3HAYHO IMiABHUIIUTH CTYIMiHb PEJICBaHTHOCTI
OTpHUMYBaHOI KOpUCTyBaYaMu 0i0I10TE€YHUMH pecypcamH iHdopMarlii.

3a 3aBgannsM «OOIpYyHTYBaTH IPOOJIEMHO-OPIEHTOBAHY MOJIENb
010TiOMETPHUYHOTO, HAYKOMETPHIHOTO 1 BEOMETpPHYHOrO, iH(opMariitHo-
Oibmiorpagigaoro i iH(pOpMAIiitHO-KOHCANTHHTOBOTO  CYIPOBOIB
IHHOBaLlil B ragy3i TBapMHHHUITBA» HAYKOBLI IHCTUTYTY TBapHHHMIITBA
mpoBeNy  Oi0TIOMETPUYHUI MOHITOPHHT CTaHy BITYH3HSHOI Taly3eBOl
HayKH Ta BUSBJICHHS TOBTOCTPOKOBHUX TEHCHIIH ii pO3BHUTKY.

Jns  HayKOBO-aHATNITHYHOTO  3a0€3ME4YEeHHS  JOCIHITHUIBKOT
JISUTbHOCTI  BYCHHUX IHCTHTYTY TIPOBEACHO aHami3 0i0JioMeTpuuHUX
wiathopm Web of Science, Scopus, Google Scholar, 3a pe3ynabraTamu
sikoro copmoBaHo iHGopMaIliiiHO-aHATITHYHY 0a3y TaHUX.

3a 3aBpannsMm «HaykoBo-opranizauiiiHi 3acagu iHdopmauniiiHo-
6i6ioTeuHOr0 320€e3ne4YeHHs arpapHoi raixy3i CXiTHOro MiXKperioHaIbHOTO
HAYKOBOTO IIEHTpY» BueHi [HcTHTyTy pocnmmHHmnTBa iMeHI B. f. IOp’eBa
OOTpYHTYBaM IIISIXH BIOCKOHAJCHHS CHUCTEMH OpTraHizarmii 0i0imioTedHO-
iHpopMamifHOro 3a0e3IeYeHHs] HayKOBIIB Ta (paXiBIiB arpapHOi ramysi 3
ypaxyBaHHSM IIEPCIEKTUBHHUX HAIPSMIB HAYKOBHX IOCIIIKECHb; LLTICHUN
ICTOPHKO-HAYKOBHH aHaJi3 TPOBEJCHHS HAYKOBO-AOCIITHOI poOoTH
CHIBpOOITHUKIB IHCTHTYTY BIPOJOBXK HOrO ICHYBaHHS I IOBEICHHS
NPaKTHYHUX pe3yNbTaTiB [0 CHOXKBadiB. PesyjbpraTamu J0CIIKEHb €
BIOCKOHAJICHHSI ~ CHCTeMH  oprasizauii  06i6mioTedHo-iHpopMaliiHOTO
3a0e3meueHHss BueHMX Ta (axiBIiB arpapHoi ramxy3i Ha OCHOBI
iHpopMaliiHO-010II0TEeYHNX MPOLECIB Yy MiSUIBHOCTI HayKOBHX O0i0JioTek
CXimHOTO MIDKPErioHaJFHOTO HAyKOBOTO IIEHTpY.  Buiimum apyxom
HaykoBi BugaHHs «B. C. I[IuOyibKo: )KUTTEBA MYAPICTH BUMTEIS» 3a PEI.
B. B. Kupuuenka, «Posp O. O. [ToranoBoi B miaroToBIli HAYKOBUX KaJApiB
BuIOi kBamidikaunii IHcTuTyTy pocnuaHunTBa imeni B. . IOp’ema
HAAH», «B. B. Kupnuenko — BYeHHW# B ramy3i cenekiii, T€HeTHKH i
HaCIHHMIITBaY, «KoctpoMiTiH — BUeHMH B Tamy3l €KOJOTIYHOTO
COpPTOBUBYEHHS» 3a pell. B. A. BepryHosa.
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Y mpomeci BHKOHAaHHSA 3aBaaHb migmporpamu 3y 2021 p.
npaniBHUKK HarioHampHOI HayKoBOI CUIBCHKOTOCIIONAPCHKOI 0i0mioTeKn
HAAH mpoBemn 10 HayKOBO-TIDAKTHYHHX KOH(EpEHIH, 30KpeMa
2 MbKHapoAHI Ta 8 BceykpaiHChKkHX, Hamamu 10,4 THC. KOHCYNbTaLiH,
HaJpyKyBanu 62 crarti, npoBenu HaBdaHHA 50 ¢axiuis AITK.

Ha mHamry nymky, BpaxoByrO4H 3Ha4HI OOCSITH TEMaTHKH
JOCIIKEeHb, a TaKOX aKTyasgbHiCTh 1U]poBoi  TpaHchopauii
iHpopMauiiHO-0i6aioTeyHol cnpaBy, xouinbHO Ha piBHi [lpesunii HAAH
PO3IIISIHYTH TUTaHHS I[IOJO0 BUAUICHHS mnpobnemu «lH(popmariiiHo-
6i6mioTeuHe 3a0e3neYeHHs Taly3eil arpolpOMHUCIIOBOTO BHPOOHHUIITBAY B
OKpeMy Iporpamy HaykoBuxX mociimkeHb HAAH 3i 30inblieHHSIM 00CSTiB
Or0/KETHOTO (hiHAHCYBAHHSI.

OcHOBHMMH 3aBHaHHsAMH mignporpamMu 4 «Po3BUTOK cucTeMu
MDKpETiOHAaJIbHOI B3a€EMOAIl HAyKW, OCBITH Ta Oi3Hecy 3 TIHTaHb
iHHOBaIiitHOTO pO3BUTKY» Ha 2021-2025 pp. € cucremaruszailisi OCHOB
MIDKpETiOHAJIBHOI CITIBIIpAalli HAYKOBHX YCTAHOB i 3aKJIaJiB BHIIOi OCBITH i3
MICIICBUIMH OpraHaMHd BIagu Ta Ccy0’ekTamMu arpapHoro 0Oi3Hecy,
BIOCKOHAJICHHSI HAYKOBOTO 3a0€3Me4eHHs JUIS BHPIMICHHS aKTyaJbHHX
MDKpErioHaJIbHUX 1 perioOHaNbHUX MNpo0JieM IHHOBALIHHOTO PO3BHUTKY
arpapHoro CEeKTOpy Ta CUIbCHKUX TEPUTOPIiil; OOIPYHTYBaHHS 3aX0/iB LI0/I0
CTHMYJIIOBaHHS pO3BUTKY Ta aKTHBi3alil IHHOBAaLiWHMX WPOLECIB Ta
PO3BUTKY HayKOBO-TEXHOJIOTIYHOI CHCTEMH TpaHcdepy IHHOBauid 3a
NPIOPUTETHUMH HANPSIMAMH IHHOBALlIHHOTO PO3BUTKY B MIXPETiOHAIbLHUX
HaykoBux neHrpax HAAH [8, 10].

[lignporpama BkIItOYae 5 3aBmaHb, i3 Akux | (yHZaMeHTampHE i 4
npukiaaaux.  CIIBBHKOHABISIMH €  TOJIOBHI ~ HAyKOBI  YCTaHOBH
MDKperioHadbHUX HaykoBHX HeHTpiB HAAH — Inctutyr pocnmuHHHIITBA
imeni B. . IOp'eBa, HHLI «IHCTHTYT arpapHOoi exoHOMIKM», Y «[HCTUTYT
3epHOBUX KymbTyp HAAH», IHCTHTYT CilbCBKOTO — rocmogapcTBa
Kapnarcekoro  periony i  CenekuidHO-TEHSTHYHHWHA  iHCTUTYT  —
HamionansHuiA IEHTp HACIHHE3HABCTBA Ta COPTOBUBYEHHS.

Y 2021 p. B IncruryTti pocimunuursa imeni B. S1. FOp'eBa 3a
3aBJaHHsIM «PO3BHTOK CHCTEMH MiXperioHaJbHOT B3a€MOJIii HAyKU, OCBITH
Ta Oi3Hecy 3 HHTaHb IHHOBAIL[IHOTO PO3BHUTKY» CTBOPEHO KOMII IOTEPHY
06a3y naHux copTiB, TiOpuaiB Ta OaTHbKIBCHKAX KOMITOHEHTIB CENEKIIil
IHCTHTYTY, 0COOITHBO ribpunis KOHJUTEPCHKOTO COHSILLHUKY,
BIPOBAPKEHHS SIKUX CHPHUSATHME BJIOCKOHAJICHHIO IPOLECY BHUPOOHHIITBA
BUCOKOSIKICHMX XapyOBHX IIPOAYKTIB, IO € aKTyaJlbHUM Ha TEHepillHii
yac. Il1 HaykoBa po3poOka Mae iHGOpMAIiHHY WIHHICTH JUIS
TOBapOBHPOOHUKIB 3€pHOBOI Ta OMieXHpoBOoi ramysedl. CBoeuacHe
BIIPOBQ/DKCHHS CTBOPCHUX CENEKLIHHUX IHHOBAIii (OUIBII aganToBaHUX
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copTiB, TiOpunmiB Ta OAaTHKIBCBKHX KOMITOHEHTIB CEJEKIil I1HCTUTYTY),
Cy4JacHHX TEXHOJOTiH y 3epHOBHpOOHUNTBO CXiTHOTO pETiIOHY KpaiHU
TIOCIIPHSIE 3POCTAHHIO O0CSTIB 3epHA 3 MOJIIIICHUMH OCIBHUMH SKOCTSIMHU
Ta MPUOYTKOBOCTI TOBapOBHUPOOHHUKIB [33].

Y mpomeci BukoHaHHA 3aBAaHHS «HaykoBo-meTomwuHi 3acaan
(opMyBaHHS KJIacTepHOI MOAETI IHTerpailii arpapHOi HayKW, OCBITH Ta
BupoOHunTBa» BueHi HHI| «IHeTuTyT arpapHoi eKOHOMiKH»
OXapakTepu3yBaJH TPU HAHOLIBII MOMKMPEH] MOJIEN KIacTepHu3allii B CBITi:
MiBHIYHOAMEPUKAHChKY, —3aXiJHOEBPONEHCHKY, asilicbky. Ha ocHOBI
JOCHIKeHHsT  ocoOynmBocTeld  (opMyBaHHS Ta 3aXOJiB  JEpKaBHOI
MIATPUMKH  JOCHIDKEHO JIOCBI PO3BUTKY KJIACTCPHUX TIAXOMIIB B
exonomimi CHIA, Anownii, ®iwmsunii, Ppanmii, Himeuuunwu, Itamii. B
KOHTEKCTI 3[iMCHEHHS 3a3HAYCHOTO Yy3arajJbHEHO CKJIafoBi 4 OCHOBHHX
miaxomiB Ao  ¢opMyBaHHS ~ KJIAacTEpHOI  TIONITHKH,  30KpeMma
(hYHKIIOHATTFHOTO, MiATPUMYBAIBFHOTO, JUPEKTHBHOTO, IHTCPBEHIIIIHHOTO
[10, 21, 35].

3a TOPOMDKHUMH  pe3ylbTaTaMH  IOCHIKEHHS OCOOIMBOCTEH
¢yakmionyBaHHs [liBHIYHOTO MIKPETIOHANBHOTO IICHTPY 3aIlpOIIOHOBAHO
JUISl BJIOCKOHAJICHHSI NPAaBOBOTO 3a0C3MEYEHHs] CTAHOBJICHHS i PO3BUTKY
KJIaCTEPHUX 00’ €HaHb BHECTH 3MiHHU 10 cT. 120 ['ocmoaapchkoro Koaekcy
VYxpainu («OpranizauiliHo-npaBoBi ¢popmu 00’eAHaHb TiANPUEMCTBY), CT. 1
3akony Ykpainu «[Ipo iHHOBauLiiiHy HisUIbHICTEY Ta cT. 14 3akoHy YKpaiHu
«[Ipo po3BUTOK Ta JepKaBHY MIATPUMKY MaJOrO0 1 CEpeIHbOTOo
MiNpUEMHULTBA B YKpaiHi» MOAO BH3HAYCHHS Kiacrepa fK (GOpMHU
IHHOBAIIITHOTO ITiIIPUEMCTBA.

Bueni 1Y «IncruryTt 3epHoBux Kyabtyp HAAH» 3a 3aBmanasaM
«Po3po0NIeHHsT METOJOJOTIYHMX OCHOB Ta HAayKOBO-OpraHi3aIliifHOTO
IHCTpYMEHTapit0 KJIacTepHoi Mojeni ¢yHKioHyBaHHs LleHTpatpHOTO
MDKpETiOHaThbHOTO HaykoBoro IieHTpy HAAH» ompamoBann croineHI
3aX0M LIOAO0 CTBOPEHHS 30HAIBHMX Ta OOJAacCHMX HAyKOBUX 1
IHHOBAI[IHHUX IICHTPIB HAa aaMIHICTPATUBHUX TEPUTOPISX 30HHU AiSIIHHOCTI
LeHTpanbHOrO MIKpPErioHaJIbHOIO HAYKOBOTO LEHTPY, BIIKPUTTS (inil,
IHIIMX CcyO’eKTIiB IHHOBAI[IHHOrO HANpsIMYy JiSUILHOCTI  (HAyKOBHX,
IHAyCTpiaIbHUX TapKiB Ta TEXHOMapKiB, Oi3HEC-iHKyOaTopiB Ta iHIIE),
oprasizariii MpoBEICHHS HABYaHb, CEMiHAPiB, BUCTaBOK TOIIO [9].

CTBOpPEHO  TEOpPETMYHI OCHOBH  MDKPETiOHAIBHOI  cIiBHpani
HAYKOBUX YCTAHOB 1 3aKJIaJliB BUIOi OCBITH 13 MICIICBIMU OpraHaMU BTl
Ta cy0’€KTaMu arpapHoro Oi3Hecy.

Pazom i3 o0sacHUMH I€pKaBHUMH a/IMiHICTPALiSIMU PO3POOIISIIOTHCS
MeXaHi3MH (iHAHCYBaHHS 3a paxyHOK KOIUTIB MiICHEBHX OIO/DKETIB
JisutbHOCTI  L{@HTpasbHOrO  MIKPEriOHAIBHOTO — HayKOBOTO  IEHTPY.
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Po3po0bnstoTeest 1 BHOCATBCS OOTPYHTOBAHI IPOMO3WII Ta iHHOBaNiHHI
MIPOEKTH TSI e()EeKTUBHOTO BUKOPUCTAHHS MICIIEBHX CHPOBHHHHX PECypCiB,
PO3BHUTKY Koormepamii, Oip»KoBOi Ta IHIMIMX BUIIB ONTOBOi TOPTIBII B
perioHax.

B IncTuryTi ciibebkoro rocnogapersa Kapnarebkoro periony 3a
3aBJaHHIM «Y IOCKOHAIUTH HayKOBO-OpTaHi3auiiHy CHCTEMY
MDKperioHanbHOI B3a€EMOJIIT arpapHOi HayKH, OCBIiTH, Ta Oi3HECY Ha OCHOBI
KiacTepHoi Mojeni  (QYHKIIOHYBaHHS 3axifIHOTO  MIDXKpErioHaJbLHOTO
HaykoBoro 1ieHTpy HAAH» mnpoBeneHo HayKoBO-JOCHiAHY poOOTy, B
OCHOBY sKOI TOKJIaJEeHO KiacTepHy (opMy B3aEMOBITHOCHH Ta
CHiBPOOITHHUIITBA YCTAHOB LICHTPY, Oi3HECY Ta OpraHiB BIIaH.

Po3kpuTo HayKkoBMH MOTEHLIaJl SK CYKYIHICTb pecypciB i
MOXIMBOCTEH cepn arpapHOi Hayku, IO Ja€ 3MOTY 3a HasBHUX (OpM
opraisarii Ta ymnpaBliHHSI ¢(EKTHBHO BHPIIIYBAaTH 3aBOAHHS arpapHOTO
CEKTOPY €KOHOMIKH.

CdopmoBaHo 06a3y HayKOBOTO NPOAYKTY YCTAHOB LEHTPY, SKHH
MOke OYTH BHKOPHCTaHHH IS PO3POOKH 1HHOBAIiHO-1HBECTHIIHHIIX
MIPOEKTIB Ta mporpam st arpoBupoOHuKiB, OTT i perioHis.

VY CenekuiliHo-reHeTHYHOMY iHCTUTYTI 32 3aBnaHHsM «Po3poOutn
HAayKOBI OCHOBH CHIJIbHOT JIsUTBHOCTI HAayKH, OCBITH Ta Oi3Hecy 3 mpoOiiem
iHHoBauiiiHoro po3Butky AIIK B IliBgeHHOMY MiXperioHaabHOMY
HayKOBOMY LEHTpPi» IPOBEJEHO MAapKETHHTOBI JOCIHI/KEHHS WIO/O0
CHPUSHHS TpaHcepy IHHOBaUIWHUX IIPOEKTIB B arponpoOMHUCIIOBE
BUPOOHHITBO B 30HI MISUTBHOCTI IIEHTPY, CTBOPEHO KOMIT IOTEpPHY 0azy
JAHUX CLIBCHKOTOCIIOAPCHKUX 1HHOBAIif 3 BHUKOPUCTAHHAM Cy4acHHX
MPOTPaMHHUX 3aCO0iB.

BucHosku.

PesynbraTi BHKOHaHHS 3aBJaHb IIPOTPaMH, OTPHMaHi B HAayKOBO-
nmociimaux ycraHoBax HAAH perioHansHOTO piBHS, IEPEKOHINBO CBITYaTh
NpO TMO3WTHBHI TEHJCHIIT HAapoIllyBaHHs Yd4acTi arpapHol Hayku Yy
BUpIIICHHI ~ MPOOJIEM  IHHOBAI[IHHOIO PO3BHUTKY  arpolpOMHCIOBOTO
BUPOOHHUIITBA.

BonHouac aHayi3 BUKOHAHHS 3aBJaHb IPOrpaMH IOKa3ye, IO
BinOyBaeThCS JIMIIE HE3HaYHE HAPOIIYBaHHA TEMINB BIPOBAKEHHS
iHHOBAIlifi, a BiATaK TWUTAaHHS TUIAHYBAHHS, OpraHi3amii, MeXaHi3MiB,
CTHMYIIIB, 3BITHOCTI 3 I1HHOBAIIIHHOI JiSUTGHOCTI HAaYKOBO-IOCIITHHX
ycranoB HAAH noTpe0y1oTh y10CKOHAICHHS.

Ha 2022-2025 pp. st perioHaJbHUX HAyKOBUX YCTAHOB aKaaeMil
MEepIIOPSITHUMHI 3aBJaHHSAMHM MaroTh OYTH HaJIarO/DKEHHS CTaTerivyHuX i
TaKTMYHUX MAapKeTHHIOBUX JOCIIJUKEHb PHHKIB HAayKOEMHOI HPOIYKIIl
arpapHoro npoiaio Ta BU3HauY€HHS KOHKYPEHTHOI crpaTterii. B ix ocHOBY
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CNiJ TIOKJACTH aHaji3 KOH IOHKTYpH PHHKY, BHOKPEMJICHHS IIOIHUTY
cepenHix i ApiOHMUX CUTBCHKOTOCHONAPCHKUX MiAIPHEMCTB, (epMEpPChKUX
Ta OCOOHMCTHMX CEJSIHCBKHX TOCHOJAapCTB Ha IHHOBAaIliiHy HAyKOBY
MPOAYKIIIO 3 MOJANBIIO PO3POOKOI0 CXeM oprasizamii ii mpocyBaHHS Ha
pusKH [9].

Buxix Ha pUHOK 3 NPUHIMIIOBO HOBMMH HAaYKOEMHHMH TOBapaMH
(TeXHOJOTISIMU, MeXaHi3MaM|, MpHiIaJaMH, 3aco0aMu 3axHCTy Ta iH.),
chOpMOBaHUMH K IHHOBAI[IITHO-IHBECTHUIlIfHI ~ Oi3HEC-TIPOEKTH IS
KOHKPETHHX  CUIbCHKOTOCHOJAPCHKUX  TOBapOBHPOOHUWKIB,  BHMarae
CHCTEMHOT'0 TiX01y A0 TpaHc(epy TEXHOJIOT1H, IIOIINIIEeHHs OpraHizalii B
CTPYKTYpi HAayKOBHX YCTAaHOB MiJPO3IUIIB 3 IHHOBAIIfHOI IisSUIEHOCTI,
PO3pOOKH IpOrpaM JiepKaBHOI Ta MXKJIEpKaBHOI IMIATPUMKH 1HHOBAIIHHO-
IHBECTHLINHIX TeXHONOTiYHUX matdopm B AIIK.

JisUTBHICTP YCTAHOB PETIOHAJBHOTO PIBHSA Ma€ CTATH MPEAMETOM
nocrifinoi yBarm Ilpesumii HAAH Ta 1i ramyseBux Bimminens.
3anponoHOBaHI 3aXOIU CHPHUATUMYTH CYTTEBOMY 30UIBIICHHIO 00CATIB
IHHOBAIItHOT NISTTPHOCTI B arpapHiil cdepi Ha perioHaIbHOMY piBHI Ta
miABHUIICHH!O iMiKy HarioHamsHOT akageMii arpapHuX HayK Y KpaiHu.
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TpencraBieHo pe3ynbTaTé JOCIIIKEHb 3 BUBYEHHS BIUIMBY IIperapary Ha
OCHOBI MiHepanbHOI 0ii SUNSprayl1E Ta mecukanii KapTOIUTMHHS Ha BPOXKaiHICTh
HAciHHEBOI KapTOIUIT Ta HAKONMYEHHSA BipycHOi iH(pekmii B  mporeci
penpoaykyBanHs. Y cepenabomy 3a 2018—2020 pp. mocimipkeHb HAWBHIIMNA BUXiJ
HACiHHS OTpPHMAaHO 3a JecHKallil KapTorumHHA uepe3 10 mi0 micnsd UBITIHHA
kaproru (82,4-85,3 %), mporte piBeHb 3arajlbHOrO Ta HACIHHEBOTO BpOXar OYyB
HU3BKUM. BuXin HaciHHEBOro Mmatepialy KapToIUli 3pOCTaB 3a BHIAJCHHS
KapTommHHS depe3 20 mid — 3a 3araJpbHOTO BPOXKAKO 3aJISKHO Bin copry 28,8—
30,0 T/ra orpumano Bpoxaii HaciHHeBHX Oyns0 y mexax 20,6-22.9 t/ra 3a BMicTy
HACiHHA y CTpYKTypi Bpoxato 71,0-76,3 %. YpoxaiiHICTh KapTOILTi 3aiexana Bix
CTPOKY JecHKalii KapTOIUIMHHA 1 3HAYHO 3HWKYBalacs 3a paHHBOIO foro
BUaNIeHHs. Bunanenus kapromivnHHs depe3 10 xi6 micns nBiTiHHS 3a0e3nedyBajio
Bpokail HaciHHeBHX Oyns0 y mexax 18,2-19,0 1/ra, Buxin HaciHHeBOI (pakiii —
82,4-85,3 %, uepe3 20 ni6 micns upitinas — 20,6-22,9 T/ra, BUXix HaciHHEBOT
(pakuii cranoBuB 71,0-76,3 % 3araisHOro yposxKaro.

3a pesynpTaTaMy MiCIA30MPANBEHOTO OIIHIOBaHHS HACIHHEBOI KapTOILIL
METOJIOM iHJEKcallil 3 moJanbIIuM TecTyBaHHAM MetomoMm DAS-ELISA y 2020 p.
BUSIBIICHO 3aJICKHICTH PiBHS iH(DiKOBaHOCTI pocnuH M-, Y-, L-BipycaMu Bix CTpoKiB
BUIAJICHHS KapTOIUIMHHS Y MOEAHAHHI 3 aQilMIHO-1HCEKTHIUIHIMA 00pOOKaMu Ta
BHECEHHSIM MiHepaibHOi oii SunSprayl IE.

Haiimenm indikoBaHuMu M-BipycoM OyiaM pOCIMHM KapTOILI, Je
BUJAJIEHHS KapTorumHHA npoTsrom 2018, 2019 pp. mpoBoawim y CTpok yepes
10 ni6 micys UBITIHHSA, IO CTAHOBHJIO 3a cOpTaMmu Kaprorii: Mupociasa — 4,0 %
(na xonTpomi 9,0 %), [Ipencnasa — 3,0 % (u#a xkonTpomi 10,0 %), AmbstaC — 4,0 % (Ha
koHTpom 9,0 %). 3HmKeHHs piBHA 3apakKeHHS HACIHHEBOI KapTOIUI 3a BHIATCHHS
KapTOIUTMHHS Y cTpoK Ha 10 100y miciis IBiTIHHS CTAaHOBHJIO: B cOPTY MupociaBa —

Ha 5,0 % (#a xoHTpomi 9,0 %), [IpeacnaBa — na 6,0 % (Ha KoHTpOm 10,0
%), Anbsinc — 5,0 % (ua xontpomi 9,0 %). 3a pe3ynbraTamu JOCHIIKEHb PIBEHb
iH(piKOBaHOCTI HaciHHEBOI KapTomi M-BipycoM 3a BHIaJCHHS KapTOIUIMHHS Ha
10 noOy micis UBITIHHS 3a BHeceHHs MiHepanbHOi onii SunSprayllE B HOpMi
6,0 /ra 3HMKYBaBCS BIAMOBIHO 3a copTamu KapTormiti: Mupocnasa — Ha 2,0 %,
IIpencnasa — Ha 1,5 %, Anbstac — Ha 1,0 %.

© Bummnescnka O. B., JImutpenko B. 1.,
3axapuyk H. A., JleBkiBcokuid 1. B., 2022
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Olha Vyshnevska, Volodymyr Dmytrenko, Natalila Zakharchuk,
Ihor Levkivskyi

Institute of Potato Growing of the National Academy of Agrarian Sciences
of Ukraine

The yield of seed potatoes and the accumulation of virus infection
depends on the application of the preparation based on mineral oil and
the desiccation of the potato liquid

The article presents the research results to study the effect of drugs based on
mineral oil on the accumulation of viral infection in the reproduction process. On
average, during the years of studies in 2018-2020, the highest seed yield was
obtained by potato desiccation 10 days after potato flowering — 82.4-85.3 %, but the
total and seed yield was low. The yield of potato seed material increased with the
removal of potatoes in 20 days — with a total yield depending on the variety of
28.8-30.0 t/ha, the yield of seed tubers in the range of 20.6-22.9 t/ha for the seed
content in the crop structure — 71.0-76.3% was obtained. The yield of potatoes
depended on the period of desiccation of potatoes and significantly decreased with
early removal of potatoes. Removal of potatoes 10 days after flowering ensured a
yield of seed tubers in the range of 18.2-19.0 t/ha, the seed fraction yield was 82.4—
85.3 %, 20 days after flowering — 20.6-22.9 t/ha, the seed fraction yield was 71.0—
76.3 % of the total yield.

According to the results of the post-harvest assessment of seed potatoes by
the indexing method with subsequent testing by the DAS-ELISA method in 2020,
the dependence of the level of infection of plants with M-, Y-, L-viruses on the
timing of potato removal in combination with aphidicide-insecticide treatments and
application of SunSpray11E mineral oil was revealed.

The potato plants, where the removal of potatoes during 2018, 2019 was
carried out 10 days after flowering, which was for potato varieties Myroslava —
4.0% (the control variant 9.0 %), Predslava — 3.0 % (the control variant 10.0 %),
Alians — 4.0 % (the control variant 9.0 %) were the least M-virus infected.The
reduction in the level of infection of seed potatoes due to the removal of potato
plants in the term — on the 10th day after flowering was: for the Myroslava variety -
by 5.0 % (in the control 9.0 %), Predslava — by 6.0 % (in the control 10.0 %),
Alliance — 5.0 % (9.0 % under control). The level of M-virus infection when
removing potatoes on the 10th day after flowering with the application of mineral oil
Sunspray at a rate of 6.0 I/ha decreased for potato varieties Myroslava — by 2.0 %,
Predslava — by 1.5 %, Alians — by 1.0 %. It was established that no potato plants
infected with Y-, L-viruses were detected.

Keywords: seed production, potato, harvest, yield seed fraction, M-, Y-, L-
viruse, SunSprayI1E mineral oil, potato removal.

Beryn. BipycHi ¢iTonatorenu npeacTaBisioTh BEITUKANA PU3UK TSI
POCIMHHHUITBA B CUTBCHKOMY TOCHOIAPCTBI, OCKUIBKH AEAKI 3 HUX MOXYTh

126



ISSN 0130-8521. Ilepearipue Ta ripcbke 3emuepo0cTBo i TBapuHHUITBO. 2022. Bum. 72 (2)

BUKIIMKATH BaXKi 3axBoptoBaHus [17, 19]. Omuiero 3 TOJOBHHUX TPUUMH
MOTIPIICHHS AKOCTI HACIHHEBOI KapTOIUI € HaKONMMYeHHS (PiTOmaTOreHHnX
BipYCiB, K€ 3a3BHYail y Tporeci n00a30Boro Ta 0a30BOT0 HACIHHHIITBA
mporpecye 3i  30UIBIICHHSAM YHCIAa TIONBOBUX TOKOJNiHB. CTymiHBb
HApOCTaHHS 3apakKCHOCTI POCIUH BipyCHOIO iH(EKITIEIO 1 TTOB'I3aHe 3 IIUM
TIOTIPIICHHS SKOCTI 0araro B 4YOMY 3aliekKaTh B PIiBHA 1HQIKYIOUOTO
HaBaHTXXCHHSI B MICISIX BHPOIIYBaHHS HACIHHEBOIO Marepiaily, CUCTEMH
3aXHCHUX 3aXOJiB, COPTOBUX OCOOJMBOCTEH Ta iHmuX Qaktopis [1, 4,
7,27, 28].

[TpakTHka mokazana, MO HaBiTH 3a JOTPUMAHHS TEXHOJOTIYHOTO
periiaMeHTy BHpOIYBaHHsS HACIHHEBOTO Matepially, SIKMi Oa3yeTbcs Ha
KOMIUIEKCHOMY 3aCTOCYBaHHI HaiOUIbII e(eKTHMBHUX arpo3axojiB, IO
MaKCHUMaJbHO OOMEKYIOTH MONIMPEHHS BipycHOi iH(EKIi y MOIBOBHX
YMOBaX, ICHy€ PU3MK BUHUKHEHHSI BUTIAIKIB HOBHX 3apakK€Hb POCIIHH.

HasBHa B YkpaiHi cucTtema Oe3BipyCHOTO HACIHHHIITBAa KapTOILTi
JI03BOJISIE 3BUTHHUTH i Bijl HAMOLIBII MIKOMOYMHHUX BipyciB (X, S, M, Y, L).
OpmHak y mpoleci penpoayKyBaHHA B TOJBOBHX YMOBax HPOXOAWTH
MIOBTOPHE 3apakeHHs 0310poBiieHoro Mmarepiany [5, 9]. o6 yHukHyTH
3apakeHb POCIIMH BIPYCHOIO iH(EKIN€ Ta mepexoay il B Oyap0u HOBOrO
BpOXKalo, TOTpiOHa HajlifiHa cUcTeMa XIMIYHOTO 3aXUCTy HacaJDKeHb
KapTOIUTi MPOTH TOTENHUIb — EPEHOCHUKIB BipyciB. EdexTBHUM 3ax010M
3HW)KEHHST BUTpAaT 3a BHUPOOHMILTBA HACIHHEBOI KapTOIUNl MOXE CTaTH
3aCTOCYBaHHsI OaKOBHMX CyMilIeH IHCEKTHLHUIIB, ITpenapaTiB Ha OCHOBI
MiHepaibpHuXx oiiit [8, 12, 22, 28]. Taki cymilri 30iJbLIYIOTh MECTUIHIHY
AKTUBHICTh XIMIYHHX TIpenapaTiB, OCKUIbKH MpermapaTd Ha OCHOBI
MiHEpANIbHUX OJi MOXYTh BUCTYNATH SK aI'FOBaHTH (TIpUIIMMAYi), IO
CTpHs€ 3HIKEHHIO HOPM BHUTPATH OCHOBHHMX MECTHIWAIB Ta pobodoi
pimuHU. Y CyYacHIH TNpaKTHII HU3KH 3apyODKHHX KpaiH 3aCTOCYBaHHS
mpernapaTiB Ha OCHOBI MiHEpallbHUX 1 POCIMHHHUX O € OJHHM 3
HalBa)XJIMBILIMX €JIEMEHTIB Y CUCTEMI 3aXMCHHUX 3aXO/(IB JUIsl 3al00iraHHs
MOLITMPEHHIO BIPYCHUX XBOPOO 3a BUPOILTYBAHHS HACIHHEBOT KapTOILNI.

BcranoBieHHsT e()eKTHMBHOCTI BMKOPHCTaHHS MiHEpaJbHOT OJii Ta
IHCEKTHIUAHUX OOpOOOK Ha MOYATKOBO BUIBHUX BiJI BIpYCIB POCIHHAX
KapTOIUIi B MOJFOBUX YMOBAX IMOKa3aJo, 10 Ha KOHTPOJIBHUX TUISHKAX 0e3
obnpuckyBanus Y-Bipyc mommpuscs Ha 18 % (2014 p.) i 22 % (2015 p.),
IpoTe 3a JEKUIBKOX 0OpOOOK cCIIOCTEepirajii 3Ha4HE 3HIDKCHHS CTYICHS
nommpeHHs Y-Bipycy. HaiiOinbine 3HWKEHHS CTyNeHs IONIMPEeHHs Y-
Bipycy, Bcboro Ha 4 % (2014 p.) ta 12 % (2015 p.), cmocrepiranu 3a
KOMOIHOBaHOT OOpPOOKM MiHEpaJIBHUMH OJIISIMH Ta IHCCKTHUIIMIAMH, 3a
SIKUMH ITPOBOAMIN OOPOOKH JIMIIIE MiHEPAJIbHUMH OJIISIMHU; TOAI SIK 00pOOKH
IHCeKTHIUAaMU Oe3 JToJlaBaHHS MiHEPAILHUX O ICTOTHO HE 3MCHIIIHIN
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nomupeHas Y-Bipycy. MozemoBaHHS MHOXHHHO{ JIOTiCTHYHOI perpecii
MiATBEPIMIO BiTHOCHY e(EeKTHUBHICTH KOMOIHYBaHHS OOpOOOK pOCIHH
KapTOIUTi MiHEpaJbHUMH OJISIMH 1 iHCEKTHIIUAaMHU 3 YpaxyBaHHIM Pi3HUX
(hakTOpiB TOMMPEHHS TOMENUIh UIA 3HIKCHHS IOIMHWPEHHS Y-Bipycy.
MonemoBaHHS TaKOX MiIKPECITHIO BaXKIHUBICTh BHUCA/KyBaHHS HACIHHA 3
HU3BKAM pIBHEM 3apaxeHHA Y-BIpycoM 1 paHHBOTO 3aCTOCYBAaHHS
OOMPUCKYBaHb JHUCTS MiHEPATLHUMHE OJisSIMH Ta iHCeKTHIUIaMH [26].

Pesynapratn  nmociipkeHb  MOKa3ald, IO 332  3aCTOCYBaHHS
MiHEepaJIbHUX OJIH BiAOYJIOCS 3HAUHE 3HMIKEHHS 3apa)KeHHs 0310pOBJICHO]
kaproruti  Y-BipycoM. Bukopucranns MiHepanbHoi omii  Superior 70
3a0e3Me4nio piBeHb 3apakeHHs Y-BipyCOM TPHOX COPTIB KapTOILT B MeKax
Big 2,1 mo 12,2 %, Toni sk Ha KOHTPOJbHHX AUISTHKaX (0e3 3aCTOCYBaHHS
Superior 70) piBens 3apaxeHHs Y-Bipycom cranoBuB Bif 20,4 mo 37,7 %.
3apakeHHsI KapToruIi Y-BipycOM 3a BUKOPHCTAaHHS MiHEpaiIbHOI oiii Basin-
Y cranoBwmio Bix 2,1 1o 26,5 %, a Ha KOHTPOIBHUX MITSTHKAaX — Big 49,9 no
85,7 % 'y cepenHbOMYy I TpPhOX coOpTiB Kapromm [6, 10, 13].
BcraHOBNIEHO TMO3WTHBHUM — BIUIMB HA 3HIDKCHHS 3apa’kKeHHS KapTOILI
BIpYCHUMH IHQEKIIIMH BHACTINOK 3aCTOCYBaHHS MiHEpaJNFHUX OJIil,
3aXHCHUX MOCiBIB M0 mepumerpy mouts [11, 16, 24].

1106 MakcUManbHO OOMEKMTH MOXKJIHMBICTH IMI3HBOI'O 3apa)KEHHS
poCIIMH BipycaMH Ta 3amo0irtu mepexoay iHgekuii go Oynb0 HOBOTO
BpPOXar, y 0a30BOMY HACIHHHIITBI KapTOILIi BCTAHOBIIOIOTh ONTHMAJBHO
paHHI  CTPOKM 3HHUINEHHS  KapTomwmHHA  (OGammmisa). BumanenHs
KapTOIUIMHHS 3[1ICHIOIOTH Yy MOMEHT (DOPMYBAHHS Y CTPYKTYpi ypOXKalo He
6inpme 70-80 % HaciHHeBUX Oyib0, IO MAalOTh PO3MIp y MONEPEYHOMY
nmiamerpi He Oimpme 28—60 wmm. J[loBeneHo, IO paHHE BUAAJICHHS
KapTOIUTMHHS 3HAYHO 3HIKYE KUTBKICTh OyIB0, iH(pIKOBaHHX BipycaMu B
MOTOYHOMY pOIli, 32 PaxyHOK TOTO, IO YAaCTHHA HOBHUX iH(EKHid He
BCTUTA€ NIPOHUKHYTH y OyJIbOM HOBOTO Bposkaro. [103nTHBHMI BIUIMB IIOTO
3axX0[y MIATBEPKCHO pE3yJbTaTaMH YHCJICHHUX JOCHIKeHb [4, 8,
18, 23, 31].

[Monenuii — aKTHBHI BEKTOpPH INepeHocy BipyciB kapToruri. CTymiHb
3apakeHHs BIPYCHUMU 1H(EKIIIMU TTO3UTUBHO KOPEIIOE 3 HASBHICTIO BHIIB
TIOTIENNIIb 3 BUCOKMM iHAEKCOM mepezmadi Bipycie Y ta L [16, 29]. Bipycu
kapromwti PVY i PVM nepenarorbcss ONENUISIME HETIOCTIHHAM CITIOCOO0M
Ha ix crunerax. bararo BuaiB momenuupe MaroTh 3JATHICTH IepenaBaTH
Bipycn Ha cruierax. OqHak Hale()eKTHBHIIINMH HNEPEHOCHUKAMHU €
KapTomIsiHi momenuni. Myzus persicae  Sulzer € HallepekTHBHIIIM
Bekropom PVY [20, 30]. 3actocyBaHHs MiHepajbHOI OJii € OiIbII
e(eKTUBHUM CcIOCOOOM 3axucTy Bia HecTikux Bipycis. llle B 1960 pp.
NOBIIOMJISUTM  TIPO  JIOCJIJKEHHS, SIKI BKa3yBald Ha MOXJIMBICTbH
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BUKOPHUCTAHHS OJNIHHOI pEYOBUHHM JJIs 3aXHCTY BiJ BipyCiB, 30KpeMa MPOTH
PVY. Cporomui MmiHepanmbHi ONii MIMPOKO 3aCTOCOBYIOTH [UIS 3aXHCTy
KapToILTi B 6araThoX €BPOIMCHCHKUX Ta iHmMX KpaiHax [14, 15, 21, 26].

Martepianu i meroau. Jlocmimkenas mposeaeHo y 2018-2020 pp. y
po3cagHUKy A00a30BOr0 HACIHHHIITBA KapTOIUI [HCTUTYTY KapTOILIIpCTBA
HAAH 3a yMoB mpocTOopoBOi i30NAIil Bi OCHOBHHX JIDKepedl Ta
MEpEeHOCHUKIB BipycHUX iH(eKii kapTomii (cMT Hemimaese Byuancekoro
p-Hy KuiBcekoi 0061.) B ymoBax 3oHuM I[lomices VYkpainum. Ilpeamer
JOCIHIJDKEHHsT — 100a30BHH Ta 0a30BMH HaciHHEBWII MaTepial KapToIuI
CepemHbOCTUININX  copTiB  MupocnaBa, IlpexcmaBa, AmnbsHC. Y
2018-2020 pp. Ha HACA/PKEHHSAX PI3HUX COPTIB KapTOILIi OYJIO 3aCTOCOBAHO
CHCTEMY BUAAICHHS KapTOIUIMHHS BIAMOBIIHO IO CXEMH JOCIIAY:

1. KorTtpous (0e3 BumaIeHHs KapTOILIIMHHS).

2. Bunanenns kapTormuHHaSA yepe3 10 mib micis HBiTiHHS.

3. Bunanenss kapTommuHEA gepe3 20 i micis IBITIHHS.

4. BupaneHHs kaptomnumHHS depe3 10 mi6 micms wBiTiHHA +
SunSprayl1E — 6,0 n/ra.

5. Bupamenns xapromnuHHA depe3 20 mi0 micms UBITIHHA +
SunSpraylIE — 6,0 n/ra.

[MonboBuii gocmiza 3akaaneHo 3a AOTpUMaHHs “MeToIUKH T0CiiqHOT
cnpaeu” [3]. Tlnoma Bapianta — 24,0 M. TIOBTOpHICTH 4OTHpHpA3OBa.
Cxema cajinHs kaproruti — 75x20 cM 3a ryCTOTH CTOSIHHS pociiiH 66,7 THc.
mT./ra. TeXHONOTis BUPOLIYBaHHS — 3arajbHONPUITHATA JJIsl HACIHHUIIBKUX
Haca[UKeHb KapTomun y 30Hi [lomiccss VYkpaiHn. ArpoTexHika MO
BKIIIOYaJla TaKi TEXHOJIOTIYHI OIepalii: BECHOOPAaHKY, KYJIbTHBAIIIIO,
(dopMyBaHHs rpeOeHIB 3a JOIOMOTrOI0 (pe3epHoro KynbruBartopa. Cucrema
yIOOpEeHHSI — BHECEHHS MiHEPaJbHUX MOOPHB y BHUIIIAAI HITPOaMO(OCKH 3
HOpMOIO 5 1/ra y (izmuHiid Ba3i abo NgoPgoKso B KT 11.p./Ta 3 BHECEHHSM X
JIOKaJBbHO y OOPO3HM Mij Yac CamiHHA KapTomui. s 3aXucTy HacaIKeHb
KapToIUli BiJl KOJIOPAJICHKOTO JKyKa Ta TMONENUIb BHKOPHCTOBYBAJIH
npotpyiinuk cenect Tom, 0,7 1/, npenaparu — ewxio 247 SC — 0,18 i/ra,
¢dacrak, 0,07-0,10, xapare 050 EC, 0,1-0,2, mpotu dirodpToposy i
anprepHapiody — ¢yurinuaun merakcun 31 — 2,5 n/ra, mmpnan 500 SC —
0,3 kr/ra Ta Hario 75 WG BI" — 0,35 kr/ra. [{yis BUOaICHHS KapTOIUTHMHHS
3aCTOCOBYBaNM AecukaHT peryioH Cynep 150 SL 3arampHOI0 HOpMOIO 2 J1/Ta
3 BHECCHHSIM Y JIEKIJIbKa €TaliB — mepiia 00poOKa KapTOIUIMHHS 3 HOPMOIO
0,8 n/ra, npyra — 1,2 n/ra. Jlo K0HOi (QyHTIIUIHO-IHCEKTHIUIHOT 0OPOOKH
JIOZIaBJIN TIperapaT Ha OCHOBI MiHepanbHOI oiii — SunSprayllE — B no3i
6,0 n/ra.

MinepanpHy  oJifO SunSprayllE - OJIIFO-PO3IIITIOBAY
BHUKOPHCTOBYIOTB JUTsl OOPOTHOU 3 KOMaxaMu, KIIIIIaMH Ta iX sifliekiagxaMu
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y CaJiBHULTBI Ta 3a BUPOLIYBaHH: ClIbCHKOTOCIIOAAPCHKHUX KYJIBTYP, BMICT
MiHepanbHOi omii — 98,8 wmac.%, mosudikatop — 1-9 % macu. Hopma
3actocyBaHHs — 2,0—6,0 n/ra 3 BHeceHHsM 200-300 n1/ra Bou.

[epummii eran Aecukarii KapTOIUIMHHS Ha HacaPKEHHIX YCiX COPTIB
TIPOBOIIIN 27 JIUITHA, APYTHHA €Tal — 5 CepITHs, TPETS Ta 4eTBepTa 00podKa
— BigmoBigHO 15, ocraHHIO 00pOOKY Oyino mposemeHo 25 cepmasa. OOk
ypoXxalo — MOJUISHKOBUHA, 3 KOXXHOrO BapiaHTa i moBTopeHHs. Ilepen
MOYaTKOM 30HMpaHHS BPOXAK TPOBOAWIM IOBHHWA OONIK KITBKOCTI
3JI0POBUX Ta BHSBJICHUX XBOPHX POCIHH, BiJ3HAYAIM MICISI MOXIIMBHX
BUHATKIB.

CTpyKTypy BpOKal0 BHU3HAYalM 3a BCiMa BapiaHTaMH 3 JUISHOK
MEPIIOro Ta TPEThOrO MOBTOPEHHS BiOOpOM mpob Macoro 10 Kr Huissxom
po30opy Oynp0 Ha dpakmii: 7o 28 MM, 28—60 MM, Oinbme 60 MM. KinpkicTs
Oynp0 KoKHOI (pakmii MiIpaxOBYBaJld, 3BaXXyBalH Ta BH3HAYAIN Y
BIICOTKaX OO 3arajbHOI KimbKocTi abo wmacu. CTaTHCTHYHY OOpOOKYy
SKCIICPUMEHTAJBHUX JaHUX NPOBOIMJINA 3 BUKOPHUCTAHHSIM KOMII FOTEPHOT
nporpamu STATISTICA 6.0 [2].

Bwmict BipycHoi iH(ekmii y pociamHAX KapTOIDTI BU3HAYAIA Y
nicis30upansHuii epiox (Meton innekcaii 6yis0) [25].

Jns  BusBIEHHs HasABHOCTI Ta BMICTy BipycHoi iHdekuil
BUKOPHCTOBYBAJIM METOJ| TBepA0(ha3HOr0 iMyHO(DEPMEHTHOTO aHalli3zy
(nmonBiiinuii cennasiu-Bapiant, DAS-ELISA) 3a nomomororo komepuiiHHX
tect-cucteM  ¢ipmu  “LOEWE”, Himeuyuuna. Pesynpratn peakuii
peectpyBamm Ha pimepi Termo Labsystems Opsis MR (CIHA) 3
nporpaMHAM 3abe3rmedeHHsM Dynex Revelation Quicklink 3 momxuHOIO
xBUIb 405/630 M. OOpoOKY HaHUX ONTHYHOI TYCTHHH 3pa3KiB MPOBOIIIN
METOZIOM OIIMCOBOi CTATUCTHKH, BHM3HAYAIOYM CEpelHi Ta CTaHIapTHI
BiZIXWJIeHHs JaHuX. [loporoBe 3HAYCHHsS ONTHYHOI T'YCTHHH, SIKE BiIpi3HsAE
MO3UTHBHI pe3ynbTaTH (HEPMEHTATHBHOI peakIlii Bix 3Ha4YeHHSA (OHY,
BU3HAYagM  JUI1I  KOXKHOIO  IUTAHIIETa  OKpeMo 1  3rigHo 3
pekomenaauismu [25].

Pe3yabTaTH Ta odroBopennsi. PicT i po3BUTOK pOCIMH KapToILli
TPBOX  JIOCIHI/DKYBaHHX cOpTiB — Mupocnasa, [Ipencnasa, AnbsHC — y
2018-2020 pp. Bimmomizanu crpokam ix cruriocti. ['ycrora crebnocroro
BapitoBana y Mexax 237-340 tuc. mit. Ha 1 ra. YpoxkaiHIiCTh 3ayiexana BiJ
CTPOKY JIeCHKaIlil KapTOIUTMHHS 1 3HaYHO 3HIDKYBAJIacs 3a HOro PaHHbBOTO
BunaneHHs (tabn. 1). Ha konrposmsHOMy Bapianti (0e3 necuxarii)
OTPUMaHO BPOXAHHICTh BIANOBIIHO 1O copty MupocnaBa — 46,7 T/ra,
IpencnaBa — 42,9 1/ra, Anbsiac — 42,1 1/ra. Ha BapianTi 3a BUmaJcHHS
KapTomumHHA 4epe3 10 nmi0 micis UBITIHHA BpoOXKaifHICTh CTaHOBMIIA
BiAMOBigHO 3a copTamu: MupocnaBa — 19,0 T/ra, HaciHHeBOi ¢pakuii —
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16,2 1/ra, abo 85,3 %, IIpencmaBa — 18,2 T1/ra, HaciHHeBOi (paxmii —
15,0 1/ra, abo 82,4 %, Ampsac — 18,3 1/ra, HaciHHEBOI ¢pakmii — 15,3 T/ra,
a60 83,6 %. EdexTuBHiCTS BUPOOHMIITBA HACIHHEBOT KapTOILTi 3pOCTaia 3a
BUJAJICHHS KapTOIDIMHHA 4epe3 20 mi0 mmicis MBITIHHSA — 3a 3arajlbHOTO
BpOXaro 3ajexHo Bix copry 28,8-30,0 T/ra oTprMaHO BpoXal HACIHHEBHX
Oyne0 y mexax 20,6-22,9 1/ra 3a BMICTYy HaciHHS y CTPYKTYpPi BpOXKaro
71,0-76,3 %. 3acrocyBaHHs MiHepaibHOI omii SunSprayllE B HopMi
6,0 1/ra He BUKJIMKAIO 3HW)KEHHS BPOXKAIO LIOAO 1ICHTUYHHUX BapiaHTIB 3
BUJIAJICHHSIM KapToruiiHHs yepe3 10 Ta 20 ai6 miciist uBiTiHHS.

3a pesyabTaTaMu IICIA30MPATLHOTO OI[IHIOBAHHS HACIHHEBOT
KapTOIUTI METOJIOM iHAEKcalii 3 MOAaNbIINM TeCTyBaHHIM MeTonoM DAS-
ELISA y 2020 p. BUsBJIEHO 3aJeXHICTh piBHS iH(pIKOBaHOCTI pociuH M-,
Y-, L-ipycamu BiI CTpPOKiB BHAAJCHHS KApPTOIUIMHHSA y TOE€THAHHI 3
aQiIHO-IHCCKTHINAHAMU O00poOKaMH Ta BHECEHHSM MiHEpalbHOI OJIil
SunSprayl1E (Tabmn. 2). 3acTocyBaHHS CIeHiaTbHUX HACIHHUIBKHUX 3aXOMIiB
CHPUSUIO 3HWKEHHIO CTYIeHS iH(IKyBaHHS HACIHHEBOI KapTOILII COPTiB
kapromwti MupocnaBa, IlpencmaBa, AnbsHc. BupmaneHHA KapTOTUTMHHS
yepes 10 mib micid UBITIHHSA CHIPHSIIO 3HIKCHHIO BMICTY BipYCHOI iH(pEKIIiT
3a JaHUMHU pe3yJbTaTiB IMyHO(QEPMEHTHOTrO aHamizy M-BipycoM y cOpTy
Mupocnasa — Ha 5,0 % (Ha kouTpoii 9,0 %), IIpencnaBa — na 6,0 % (Ha
koHTpoai 10,0 %), Anbsac — 5,0 % (Ha xontpom 9,0 %). 3a BumaseHHS
kaproruinHHsg Ha 10 100y micis UBITIHHS 3 BHECEHHSIM MIiHEpalbHOI OJii
SunSprayl1E B HopMi 6,0 11/ra BMICT BipycHOT iH(EKIIIT 3HUKYBaBCS MI0JI0
BapiaHTa 0e3 3acTocyBaHHs MiHepanbHOI oxii SunSprayllE BigmoBigHO 3a
copramu Kaprormi: MupociaBa — Ha 2,0 %, momo KoHTpomo 0Oe3
BUJANeHHs KapTtomummHHA — Ha 7,0 %, IlpencmaBa — na 1,5 %, mono
KOHTpOJIIO 03 BUJaJICHHsI KapTOIuIMHHA — Ha 8,5 %, AnbsHc — Ha 1,0 %,
IIOA0 KOHTPOJIO Oe3 BHIAJICHHS KapTOIUIMHHA — Ha 6,0 %. 3apakeHmX
pociuH Kaprorwii Y-, L-Bipycamu He OyIi0 BUSBJICHO.
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2. CtyniHp 3apa:keHOCTi HACIHHEBOI KapTOIJi JIaTeHTHOI iHpekuicio
M-, Y-, L-BipyciB 3a pe3yabTaTaMu mNicaa30MpPaJBLHOT0 TeCTyBaHHS
metoaom DAS-ELISA, 2020 p., %

. . Bipycu xaprormi
Bapiantu nocniny M | v L
Copt Mupocnasa
1. KonTpoip (03 BUOaneHHs] KapTOIIIMHHS) 9,0 - -
2. Bunanenns kaprormiuHas yepe3 10 mio
TTICJIS I[BITIHHS 4,0 - -
3. Bunanenns kaprominHus yepes 20 1io
TTICJIS I[BITIHHS 4,0 - -
4. BunanenHs kapToruiiHHs yepe3 10 1i6
micyist uBiTiHHA + SUNSprayl 1E — 6,0 n/ra 2,0 - -
5. Bunanenns kaprominHus yepes 20 nid
micis UBITiHAA + SUNSprayl IE — 6,0 n/ra 2,5 - -
Copr I[Ipencnasa
1. KonTposp (0e3 BugaaeHHs] KapTOIIMHHS) 10,0 - -
2. Bunanenss kapToriaHs yepe3 10 1i6
micJIs UBITIHHS 3,0 - -
3. Bunanenns kaprominHus yepes 20 1io
micJIs UBITIHHS 4,0 - -
4. BunanenHs kapToruiiHHs yepe3 10 1i6
micis UBITiHAA + SUNSprayl IE — 6,0 n/ra 1,5 - -
5. BupanenHus xapromiuaHS yepe3 20 i
micis UBITiHAA + SUNSprayl IE — 6,0 n/ra 2,0 - -
Copt AJbsiHC
1. Kontpois (6€3 BuaaIeHHs KapTOITHHHS) 9,0 - -
2. Bunanenns kapromnuHas gepe3 10 1i6
IiciIs BITIHHS 4.0 - -
3. BupanenHus xapromiiHHA yepe3 20 mid
IiciIs BITIHHS 4.0 - -
4. Bunanenss kapTormuHHES yepe3 10 mio
micst UBITiHEA + SUNSprayl IE — 6,0 n/ra 3,0 - -
5. Bupanenns xapromiuaHA yepe3 20 mid
micist UBITiHEA + SUNSprayl IE — 6,0 n/ra 4,5 - -
BucHoBku

Bpoxaitaicte Oynp0 KapTOIUli Ha KOHTPOJIFHOMY BapiaHTi 0e3
BUJIAJICHHS KapTOIUIMHHA CTaHOBWJIA B copTy MupocnaBa 46,7 1/ra,
Ipencnasa — 42,9 1/ra, copty Kaprorut AnbsHc — 42,1 T/ra. 3a BUIaNeHHS
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KapTOIUTMHHS BPOXaWHICTH Oynp0 3HIKyBamacs: depe3 10 mi6 micns
IBITIHHS KapToIuli B copTy Mupocnasa Ha 27,7 T/ra, abo 59,3 %, B copty
IIpencnasa — Ha 24,7 T/Ta, abo 57,5 %, copty AmbsHCc — Ha 23,8 T/Ta, a0
56,5 %.

3HImKCHHS BpoXkKaitHOCTI yepe3 20 1i0 micis IBITIHHA CTAaHOBHIO B
copty Mupocnasa 18,7 1/ra (40,0 %), B copty IlpencmaBa — 14,1 T/ra
(32,8 %), Anbstac — 13,1 1/ra (31,1 %).

3a pesynpTaTaMM JOCIHIJKCHb BUJAAIEHHS KAaPTOIUIMHHS Y CTPOK
yepe3 10 i micns 1BiTIHHA 3a0e3MeyyBaio piBeHb 3apa)KeHHs HaCIHHEBOT
Kaproruti: B copTy Mupocnasa 4,0 % 3a piBHA 3apakeHHS Ha KOHTPOJI
9,0 %, copry [Ipeacnasa — 3,0 % (uma xourpoiui 10,0 %), Anbsae — 4,0 %
(#a xontpom 9,0 %). 3actocyBaHHs MiHepadbHOI onii SunSprayllE 'y
HOpMi 6,0 J/ra 3a0e3medyBano piBEeHb 3apa)KCHHS HACIHHEBOI KapTOILIi: B
copty Mupocnasa 2,0 % 3a piBHS 3apaskeHHS Ha KOHTpoii 9,0 %, copty
Ipencmasa — 1,5 % (#a xouTpomi 10,0 %), Ambsac — 3,0 % (Ha KOHTpOIII
9,0 %).
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DIGESTIBILITY OF NUTRIENTS IN THE BODY AND GROWTH
INTENSITY OF YOUNG RABBITS USING TRITICALE GRAIN IN
FEED RATIONS

The article is devoted to the study of the effect of feeding different amounts
of triticale grain in the diet on digestibility of nutrients, body weight, average daily
gain, carcass weight and slaughter yield of rabbits from 40 to 90 days of age. It was
established that the intake of nitrogen exceeded its excretion with faeces in the
animals of the experimental groups, whose rations included triticale grain. It was
experimentally proven that the rabbits of the second research group, which were fed
compound feed with 12.5% of the grain component replaced by triticale grain, better
digested feed nitrogen by 1.39 g or 5.15% (P<0.05), compared to the control group.
The body weight of animals of all groups during the preparation period was almost
the same, but already after 10 days of using different amounts of triticale grain in the
diet of rabbits, it was 8% higher in rabbits of the 1l and 111 groups. Feeding different
amounts of triticale grain in the composition of granulated feed positively affected
the weight growth of the rabbits of the experimental groups. It was established that
both on the 50th and 90th day, the growth intensity was the highest in rabbits of the
Il experimental group, in which 12.5% of triticale grain in the composition of the
granulated compound feed were replaced, compared to the control. In the animals of
the 11 and 111 research groups, which consumed granulated compound feed with a
content of 12.5% and 35% of triticale grain at the fourth and fifth stages of
determination (80th and 90th day of the study), absolute growth increased by 1.3
and 1.2% compared to control group. This indicates an increase in the intensity of
their growth. The final stage of the study showed that feeding granulated compound
feed containing triticale grain did not have a negative effect on massometric
indicators of internal organs. Slaughter yield in I, 11l and IV experimental groups
was 50.2%, 49.5 and 48.3% against 47.6% in the control group. The superiority of
the experimental rabbits over the control ones in pulp mass was noted —21.4%,
15.4% and 5.4% by groups respectively. Thus, the obtained results indicate that the
introduction of various amounts of triticale grain into the diet as part of granulated
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compound feed significantly affects the degree of digestion and assimilation of
nutrients in the body of young rabbits, growth intensity, carcass weight and
slaughter yield. This means that triticale grain can be partially introduced into the
diets of rabbits to increase the intensity of their growth.

Keywords: rabbits, triticale grain, nutrient digestibility, growth intensity, internal
organs.
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'PoratuHCEKHI arpapHuil (axoBHil KoK

2[HcTUTyT cinbcbkoro rocnoaapersa Kapnarcekoro periony HAAH

IlepeTpaBHicTh MOKMBHHX PeYOBHH B OPraHisMi Ta iHTeHCHUBHiCTb
POCTY MOJIOIHSIKY KPOJIiB 32 BUKOPUCTAHHS 3€pPHA TPUTHKAJIE y palioHax

CTaTTIO IPUCBAYECHO IOCIIIKEHHIO BIUIMBY 3TOJOBYBAaHHS Pi3HOI KUTBKOCTI
3epHa TpUTHKaNe copTy [lonickke 7 y CKIaji parlioHy Ha MEepPEeTPaBHICTh MOKUBHHUX
pPEYOBHH, Macy TijNa, CepeAHbOJOOOBHI MPUPICT, Macy TYNIKH Ta 3a0iHHMI BHXIi
kpoutiB i3 40 mo 90-mobGoBoro Biky. BcranoBneHo, mo HaxxomkeHHs Hitporeny
MEePEeBUIYBaJI0 HOro BHUBEICHHS 3 KajJOM y TBapHH AOCTIJHUX TPYI, OO CKIAIy
PAliOHIB SIKMX BXOJIWIIO 3€pHO TPUTHKaNE. EKcriepuMeHTaIbHO JOBEAEHO, 10 KPOJIi
Jpyroi JOCTiTHOI IPYIH, SKUM 3r00BYBaIN KOMOIKOpPM i3 3aMiHOI0 y HBOMY 12,5 %
36PHOBOTO KOMIIOHEHTa 3EpHOM TPHTHKAJe, Kpalie neperpasitoBand Hitporen
kopMmy Ha 1,39 1, a6o 5,15 % (P<0,05), mopiBHSHO 3 KOHTPOJIBHOIO Tpymoo. Maca
TiJNla TBApHMH yCiX IPYI y HiArotoBunii nepiox Oyia Maike OIHAKOBOIO, IIPOTE BXKE
yepe3 10 ni6 3acTocyBaHHS y palioHi KpOJIB pi3HOI KUNBKOCTI 3epHA TPUTHKAJE
BoHa Oyua Bumoto Ha 8 % y II i Il rpymi. 3rogoByBaHHS y CKJaJli TPaHyIbOBAaHOTO
KOMOIKOpMY pi3HOI KUIBKOCTI 3epHa TPUTHKAJIC MPOSBWIIO ITO3UTHBHHUN BIUIUB Ha
BaroBHH PiCT KPOJIiB JOCHiTHUX Tpym. BcraHoBmeHo, mo gk Ha 50-Ty, Tak 1 90-Ty
o0y 1HTEHCHBHICTh pOCTy Oyna HaiBummIor y kpoxiB Il mocmimHOi rpymu, SKkuM
3amiHioBamu 12,5 % 3epHa TpUTHKale y CKIa[l TpaHyJIOBAaHOTO KOMOiKOpMY,
nopiBHAHO 3 KOHTpoieM. Y TBapuH Il i IIl mocmimeMx Tpym, SKi CIOXKHBAIH
rpaHy/IbOBaHuil KoMOikopMm 3 BmictoM 12,5 Ta 35 % 3epHa TpuTHKane, Ha
YeTBepTOMY 1 I’sitoMy etami Bu3Ha4ueHHs (80 1 90 no6a mocmimKeHHs ) 301TbIIHBCS
abcomoTHUIT TpupicT Ha 1,3 Ta 1,2 % MOPIBHAHO 3 KOHTPOJBbHOIO Tpymoro. Lle
CBITYMTH NpPO MiABUINEHHS IHTEHCHBHOCTI iXHBOTO POCTY. 3aBepIIIbHUII eram
TOCIIPKEHHS TIOKA3aB, IO 3TOJI0BYBaHHS TPaHyJIHOBAHOTO KOMOIKOPMY i3 BMiCTOM
3epHa TPUTHKAIE HE MaJl0 HETraTHMBHOTO BIUIMBY Ha MAacOMETPUYHI MOKA3HUKH
BHYTpIilIHIX opraniB. 3abiitauit Buxix y 1L, 111 i IV mocmigaux rpynax craHoBus 50,2
%, 49,5 1 48,3 % mpotu 47,6 % y rpyni KOHTPOJFHHX POBECHHUKIB. BimzHaueHo
nepeBary JOCIHITHUX KpPOJiB IIOJ0 KOHTPOJBHUX 32 Macolo M’skoTi — Ha 21,4 %,
15,4 15,4 % BiamoBigHO B Tpymax.
TakuMm 4MHOM, OTPHMaHi pe3yJIbTATH CBiqUYaTh, 10 BBEICHHS 10 PALiOHY y CKJIAi
IPaHyJIbOBAaHOTO KOMOIKOPMY pI3HHX KiJBKOCTeH 3epHa TPHUTHKAJIe CYTTEBO
BIUIMBA€ Ha CTYIHb MEPETPABICHHS 1 3aCBOEHHS MOXXMBHHUX PEYOBHH B OpraHi3Mi
MOJIOIHSKY KpOJIB, IHTCHCHBHICTH POCTY, Macy TYIIKM Ta 3ab0iifHumid Buxim. lLle
O3HaYae, M0 B PAI[iOHH KPOJIiB MOXKHA YaCTKOBO BBOAWTH 3€PHO TPUTHKAIE I
301LIBIICHHS IHTCHCUBHOCTI iX POCTY.
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KmrouoBi cioBa: kpoii, 3epHO TpHUTHKAle, MEPETPAaBHICTh MOXHUBHUX
PEUOBHH, IHTEHCUBHICTh POCTY, BHYTPILIIHI OpTaHH.

Introduction. Rabbit breeding is one of the branches of agriculture
that provides the population with dietary meat and valuable down [5, 11,
18]. Rabbits became widespread due to their small size, fast growth, high
fecundity, short interval between generations and the ability to consume
agricultural by-products as feed [10, 17, 23]. Only in the last 5 years, the
industrial population of rabbits has increased by more than 40% [16, 28].
Keeping young rabbits and intensive production of rabbit meat is a
resource-intensive process, therefore, a constant search is being made for
ways to improve and reduce the cost of their breeding technologies [19, 21].
Taking into account the growing demand for ecologically safe and organic
livestock products, several ways of solving this problem have recently been
outlined [20]. Important in this regard are measures and techniques that
improve the feed conversion ratio, in particular, the use of pro- and
prebiotics in fattening rations [12, 25], their enrichment with vitamin and
mineral preparations [3, 4, 22], etc. Also for this purpose, the authors [7, 26]
propose to optimize the rabbit-keeping system, which allows to reduce the
use of antibiotics and improves the quality of rabbit meat products.

As we know, digestibility, i.e., the level of use of feed nutrients in
the body, largely depends on the age, the intensity of growth, breed, as well
as individual characteristics of animals. Scientific studies have proven that
genetic factors have a significant impact on the digestibility of feed
nutrients [30]. Some authors claim that the difference in feed digestibility
by animals of certain breeds is so insignificant that it does not go beyond
their individual deviations [24]. Other researchers found that individual
breeds and their hybrids differ in metabolism [27]. It is also known that
more intense growth, high precocity, and better fattening qualities of cross-
bred animals are associated with an increased level of metabolism in their
bodies and that animals of the meat production direction have a higher
digestibility of feed nutrients [29].

Optimizing rations during the intensive breeding of rabbits of highly
productive hybrids in terms of energy [13, 15], the balance of nutrients, in
particular protein [9, 14] is also a relevant way to solve the problem, as it
allows the genetic potential of animals to be fully realized.

At the current stage of development of rabbit breeding in Ukraing,
the level of feeding and balanced rations in many cases does not meet
scientifically based norms [2], which significantly increases the cost of
production. One of the means of improving the fodder base is the use of
grain from new crops in compound feed, in particular triticale, a cereal crop
bred by crossing wheat with rye, which is characterized by high yield, a
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high content of protein and essential amino acids, namely lysine [1, 6]. Due
to the high content of protein, lysine and tryptophan, triticale grain is well
combined with other components in compound feed [2]. The recommended
amount of its introduction for young pigs is 40-50%, for broiler chickens —
10-15% of the weight of grain, while the reduction in the price of
compound feed is 8-9% for piglets and 4.5-9% for poultry.

Based on the above, as well as the fact that the volume of triticale
grain production in our country is growing annually, its use in the diets of
various species of animals and poultry is increasing. Research aimed at
studying the metabolic and productive effects of the use of this cereal crop
is of scientific and practical interest in compound feed for rabbits.

Materials and methods. The research was conducted on the basis of
LLC "Pan krol" of the Rohatyn district, Ivano-Frankivsk region, on young
rabbits of the Termon breed. According to the principle of analogues, at the
age of 40 days, four groups of animals (I — control and II-IV —
experimental) were formed, 15 animals each. They were kept in rooms with
regulated microclimate and lighting in cages measuring 50x120x30 cm
(Table 1). The conditions of keeping corresponded to the accepted
veterinary and sanitary standards.

1. Scheme of the experiment

Group n Nature of feeding
I control MR (main ration)
1T experimental 15 MR + 12.5 % triticale grain grits
11T experimental MR + 35 % triticale grain grits
IV experimental MR + 50 % triticale grain grits

Rabbits of the control group were fed ad libitum standard complete-
ration granulated compound feed (MR), which included: barley and oat
grain, wheat bran, soybean cake, sunflower meal, grass flour, premix.
Animals had free access to water. Rabbits of the II, 1l and IV experimental
groups were fed the compound feed of the control group with the
replacement of oat and barley grains in its composition (from their mass in
the compound feed) with triticale grain of the Poliske 7 variety, at the rate
of 12.5%, 35% and 50%, respectively. The duration of the study — 50 days.
All animal manipulations were performed in accordance with the European
Convention for the Protection of Vertebrate Animals Used for Experimental
and Scientific Purposes. Digital data were processed statistically using
computer programs "Statystyka" and MS Office 2007.

Results and discussion. The control group of rabbits received the
basic diet, which provided the need of animals for nutrients, vitamins,
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macro- and microelements. For the animals of the research groups we
developed a recipe of experimental granulated compound feed according to
the European norms for the intensive growth of young rabbits (European
table of nutrition of feed for rabbits 2002 EGRAN). The structure of the
recipes is given in Table 2.

2. Structure of compound feed recipes for feeding experimental rabbits,
% natural feed

Recipes No

Fodder components I II 11

IV exp.

control exp. exp.

Oat grits 18.0 18.0 8.0 -
Barley grits 17.0 17.0 7.0 -
Wheat grits 15.00 2.5 - -
Triticale grits - 125 35.0 50.0
Soy cake 41 % 5.00 5.00 5.00 5.00
Sunflower meal 35 % 16.0 16.00 16.00 16.00
Alfalfa flour 25.00 25.00 25.00 25.00
Enzyme preparation - 0.5 0.5 0.5
Premix 4 3.5 3.5 3.5
Total % 100 100 100 100
Content in 1 kg of
compound feed:
Dry matter, kg 0.920 0.920 0.920 0.920
Exchange energy, MJ 10.2 10.4 10.4 10.0
Crude protein, g 170.0 175.0 175.7 160.2
Crude fiber, g 1125 112.2 112.0 111.4
The cost of compound
feed, UAH/100 kg 490 525 580 620

The analysis of the given compound feed recipes shows that the
rations for experimental young rabbits were balanced according to the main
indicators of nutrition.

In particular, 1 kg of ready-made granulated compound feed
contained 10.0-10.4 MJ of exchangeable energy, 160.2-175.7 g of crude
protein, 111.4-122.5 g of crude fibre. These fluctuations are not significant
and did not affect the results of the study.

Listed in table 3 research results indicate that the use of complete-
ration granulated compound feed with a content of 12.5% of Poliske 7
triticale grain significantly increases the digestibility coefficients of
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compound feed nutrients: organic matter — by 2.5%, crude fat — by 2.8%,
raw fibre — by 6.5%, crude protein — by 3.5 (P<0.05) and Nitrogen-Free
Extractive Substances (NFES) — by 4.5% compared to the control group.

3. Coefficients of digestibility of nutrients by the introduction of
different amounts of triticale grain (M+m, n=4)

Group
Indicators [ control II 111 IV exp.
exp. exp.
Organic matter 70.840.29 | 72.6+0.62 | 72.1+0.56| 71.1+0.46
% to control - +2.5 +1.8 +0.4
Crude protein 71.940.42 | 74.4+0.62* | 73.1+£0.38 | 72.7+0.36
% to control - +3.5 +1.7 +1.1
Crude fat 77.6+0.33 79.8£0.64 | 78.2+0.57| 77.8+0.44
% to control - +2.8 +0.8 +0.3
Crude fibre 32.5+1.16 | 34.6+1.69 | 33.5+1.52| 33.0+1.15
% to control - +6.5 +3.1 +1.5
NFES 80.1+0.27 | 83.6+0.65 | 82.8+0.62| 81.6+0.42
% to control - +4.5 +3.4 +1.9

Note: In this and the following tables, the probability of differences between the control and the
experiment * —P<0,05; ** — P<0,01.

In the 11l and IV (35 and 50% replacement with triticale grain)
experimental groups, there is also a tendency to increase the digestibility
coefficients of nutrients compared to the control group, however, no
statistically significant difference between the indicators has been
established.

The most advanced method that allows to determine the qualitative
transformation of nutrients in the body under the influence of the feed factor
is the study of the nitrogen balance, which is the main element of nitrogen
metabolism. The increase or decrease in protein content in the body is
calculated based on the amount of nitrogen retained in the body (Table 4).

The results of the physiological experiment showed that the use by
the body of nitrogenous substances in feed is uneven. It was found that the
intake of nitrogen with the diet exceeded its excretion with feces, that is, its
balance was positive in all groups. According to the conducted experiment,
it was found that the rabbits of the Il research group, which were fed
compound feed with a content of 12.5% of triticale grain, digested the
nitrogen of the feed better than the counterparts of the control group by 1.39
g or 5.15% (P<0.05) .
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It should be noted that the digestibility of nitrogen in the body of
animals of the Il and IV research groups was also higher by 2.1% or by
0.29 g compared to the control.

4. Average daily nitrogen balance after introducing different amounts
of triticale grain (M+m, n=4)

Indicators Group
I control 11 exp. 111 exp. IV exp.

;ake“ with food, | 51 ¢.0.085 | 6.3540.097 | 6.1340.001 | ° '74?;0'07
Excreted with | ) (1 0001 | 2.44+0.028 | 2.48+0.028 | 2-240-02
faeces, g 5
Digested, g 2.5240.066 | 3.9140.092* | 3.65£0.085 | ° '201[0'07
Excreted in 11240017 | 1.27+40.029 | 1.23+0.026 | -19£0-01
urine, g 9
Retained inthe | 4 0 071 | 2.64+40.002 | 2.42+0.079 | 2-01%0-06
body, g 1

% of taken 38.52 39.87 39.72 39.24
% of digested 47.20 55.95 55.89 55.33

No less important indicators are the ratio of assimilated nitrogen to
that taken and digested. In rabbits of the Il experimental group, this
indicator was the largest — 39.87% and 55.95%, respectively, compared to
the control.

The increase in nutrient digestibility coefficients also affected the
indicators of animal growth and development: live weight, absolute and
average daily gains (Table 5).

Thus, the live weight at the beginning of the experiment was
practically the same in rabbits of all groups, and already at the age of 90
days it was higher in the I, 11l and IV experimental groups by 3.8%, 1.4
and 0.3%, respectively, compared to their counterparts.

The same trend was observed with absolute and average daily
increases in live weight.
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5. Productive indicators of young rabbits with the introduction of
different amounts of triticale grain (M+m, n=4)

Indicators Group
I control 11 exp. 111 exp. IV exp.

Live weight at the
beginning of the 2126.0+46.8) 2050.7+41.9| 2095.7+37.6| 2120.6+32.9
experiment, g
Live weight at the
end of the 2856.2+44.6| 3005.2+78.4| 2965.0+45.6| 2895.0+88.6
experiment, g
% to control - +5.2 +3.8 +1.4
Absolute increase | 5, 1 53 954512 10| 869.3£2.05| 774.4+1.33
in live weight, g
% to control - +1.3 +1.2 +1.1
Q"erage daily gain,| 3 5.029| 47.7:082| 43.4+1.02| 38.7:0.99
% to control - +30.7 +18.9 +6.0

Control slaughter of young rabbits (four animals per group) was
carried out at the age of 90 days in a specially adapted workshop, according
to accepted veterinary and sanitary standards (Table 6).

Listed in table 6 data shows that the weight of the carcass of a
freshly slaughtered animal with internal organs in experimental groups of
rabbits was 9.3%, 6.8, and 2.4% higher, respectively, than in the control
group, and the weight of the carcass of a freshly slaughtered animal without
internal organs was also higher by 10.9%, 7.9 and 2.7% in relation to the
control.

Slaughter yield in Il, 11l and IV experimental groups was 50.2, 49.5
and 48.3% against 47.6% in the group of control analogues.

12 hours after slaughter, the weight of the cooled carcass was
determined. It was the highest in rabbits of the Il group (with the
replacement of 12.5% of the grain component with triticale grain). In I11 and
IV experimental groups, this indicator was also higher than in the control by
8.2 and 2.8%, respectively. A significant advantage of experimental rabbits
in pulp mass was noted — by 21.4%, 15.4 and 5.4%, respectively, by groups.

The mass of visceral fat was lower in all experimental groups of
rabbits compared to the control.
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6. Carcass weight of rabbits and slaughter yield when fed different
amounts of triticale grain (M+m, n=4)

Indicators Group

I control 11 exp. 111 exp. IV exp.
Weight of carcass of a
freshly slaughtered 1595.0444.6 | 1744.0488.6| 1703.7+45.6] 1633.8+17.7
animal with internal
organs, ¢
% to control +9.3 +6.8 +2.4
Weight of carcass of a
freshly slaughtered 1360.2444.6 | 1509.0488.6| 1468.5:46.1/ 1398.0+16.6
animal without
internal organs, g
% to control - +10.9 +7.9 +2.7
Slaughter yield, % 47.6+0.67 50.2+1.44 | 49.5+0.75 | 48.3+0.30
Mass of cooled 1317.7495.8 | 1466.5488.6) 1426.0+46.1] 1355.5416.6
carcass, g
% to control - +11.3 +8.2 +2.8
Mass of flesh, g 695.0+28.7 | 843.8+50.6| 802.3+43.9| 732.8+32.7
% to control - +21.4 +15.4 +5.4
Bone mass, g 473.5£16.1- | 622.3+38.5| 580.8+19.0| 511.3£18.5
% to control +13.4 +12.2 +7.9
Internal fat mass, g 33.2+1.65 32.542.75 30.0+4.5 31.0+£0.91
% to control -10.2 -10.6 -10.7

During the examination of the internal organs of the slaughtered
rabbits, no significant deviations from the norm were found, although some
tend to their increase was observed (Table 7).

The obtained data on the mass of internal organs (liver, spleen,

kidneys, lungs, heart) indicate that their mass was higher in rabbits of the II,
Il and 1V experimental groups, in particular, the liver — by 6.3%, 5.8 and
4.5%, spleen — by 6.8%, 5.7 and 2.8%, kidney — by 5.9%, 3.3 and 1.7%,
lungs — by 9.2%, 3.8 and 1.5%, heart — by 10.0%, 7.0 and 5.0% compared to
control analogues [8].

The chemical composition of rabbit meat differs from the meat of
other farm animals — it has a higher content of complete proteins, a lower
amount of fat, extractive substances, purine bases and cholesterol. It has
good taste and culinary properties, is easily absorbed by the body, therefore
it belongs to the category of dietary and is used in the nutrition of people of
any age.
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7. Weight of internal organs of rabbits fed different amounts of triticale
grain (M+m, n=4)

Group
Indicators 11 111 v
I control

exp. exp. exp.
Liver, g 89.5+2.02 | 95.2+1.75 | 94.7+0.85 | 93.5+0.64

% to control - +6.3 +5.8 +4.5
Spleen, g 1.75+8.66 | 1.87+0.07 | 1.85+0.06 | 1.80+8.16

% to control - +6.8 +5.7 +2.8
Kidneys, g 30.2+1.43 | 32.0£0.81 | 31.2+0.47 | 30.7+1.10

% to control - +5.9 +3.3 +1.7
Lungs, g 13.0£0.40 14.2+0.47 13.5+£0.64 | 13.2+0.75

% to control - +9.2 +3.8 +1.5
Heart, g 10.0£0.40 11.0£0.40 10.7+0.47 10.5+0.64

% to control - +10.0 +7.0 +5.0

Conclusions

The use of complete-ration granulated compound feed with a content
of 12.5% of Poliske 7 triticale grain increases the digestibility coefficients
of compound feed nutrients: organic matter — by 2.5%, crude fat — by 2.8%,
crude fibre — by 6.5%, crude protein — by 3.5 (P<0.05) and NFES by 4.5%
compared to the control.

Rabbits of the 1l experimental group, which were fed compound feed
with a content of 12.5% triticale grain, digested feed nitrogen better than the
counterparts of the control group by 1.39 g or 5.15% (P<0.05).

The amount of absorbed nitrogen in the rabbits' bodies was greater in
11, 111 and VI experimental groups by 1.24 g (8.57%), 1.02 g (5.71 %) and
0.61 g (3.57 % ). The ratio of assimilated nitrogen to taken and digested in
rabbits of the Il research group was the highest — 39.87% and 55.95%,
respectively, compared to the control.

The weight of carcasses of freshly slaughtered animals with internal
organs in experimental groups of rabbits was by 9.3%, 6.8 and 2.4%,
respectively, and the weight of carcasses of freshly slaughtered animals
without internal organs was by 10.9%, 7.9 and 2.7% % higher than in the
control.

Slaughter yield in I, 11l and IV experimental groups was 50.2%,
49.5 and 48.3% against 47.6 in the group of control analogues.

Average daily weight gain, as one of the main performance
indicators, was higher in rabbits of the I1, 111 and IV experimental groups by
30.7%, 18.9 and 6.0%, respectively, than in the control peers.
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The introduction of triticale grain in the amount of 12.5% into the
composition of granulated compound feed has a positive effect on the
intensity of growth of young rabbits, digestion and assimilation of nutrients,

as well as the mass of internal organs.
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HEMATOLOGICAL INDICATORS

AND ACTIVITY OF TRANSAMINASES

IN THE BLOOD SERUM OF FARROW SOWS

DEPENDING ON THE MICROCLIMATE OF THE PREMISES*

A number of scientific studies have established that during the farrow period
sows are particularly sensitive to the action of various stress factors, including
housing conditions, which lead to a violation of the activity of the antioxidant status
system in their body and the occurrence of oxidative stress. Therefore, maintaining
the optimal parameters of the microclimate in the premises where animals are kept
during this period is important factor of the proper course of metabolism in the body
of sows, fetuses and in the entire farrow process.

The article presents the results of experimental studies on the influence of
such microclimate parameters as temperature, air humidity and the level of harmful
gases (methane, ammonia, hydrogen sulfide, carbon dioxide, nitrogen oxide) on the
number of erythrocytes, leukocytes and hemoglobin content in the blood and the
activity of transamination enzymes — alanine aminotransferase (ALT) and aspartate
aminotransferase (AST). The article also provides data on the use of Vikasol and
Alkosel antioxidant additives in the main diet of farrowing sows with the aim of
correcting of hematological indicators and the activity of transamination enzymes in
blood serum by the violation of the microclimate parameters of the premises.

As a result of the conducted research, it was established that increased
parameters of air temperature and relative humidity in the premises for keeping
farrowing sows significantly reduce the number of erythrocytes, leukocytes and the
hemoglobin content in the animals’ blood. The use of Vikasol supplements in the
diet of sows increased the number of erythrocytes, leukocytes and the hemoglobin
content by 3.7%; 8.5%; 13.8%; and the use of Alkosel — respectively by 2.4%;
22.7% and 5.07%. The combined use of both preparations increased the number of
erythrocytes by 4.2%; leukocytes — by 21.1% and hemoglobin content by 29.2%
compared to the control. As for transamination enzymes, the use of Vikasol reduces
the activity of ALT by 10.4%, the use of Alkosel — by 18.5%. The combined use of
both preparations — by 27.5%, increasing the activity of AST from 4.7% to 21.4% in
relation to standards.

Keywords: Vikasol, Alkosel, indoor microclimate, transamination enzymes,
hematology, farrowing sows.
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Jmutpona A. 1.

[HcTuryT cinscpkoro rocnogapcrsa Kapnarcekoro periony HAAH

I'ematonoriyni iHrpeaienT i akTUBHiCTH TpaHcamiHa3 y cupoBaTui
KPOBi NOPOCHUX CBHHOMATOK 32J1€KHO Bill MiKpOKJIiMaTy npuMilleHb

Huszkoro HaykoBUX HOCHIIKEHb BCTAaHOBICHO, IO B IEPioJ HMOPOCHOCTI
CBHHOMATKH OCOOJIMBO YyTJINBI 10 Il pI3HUX CTPECOBHX (DAKTOPIB, 30KpeMa i yMOB
YTpUMaHHSA,  SKi ~ IPU3BOMATE IO  TOPYIICHHS  JUSUIBHOCTI  CHCTEMH
AQHTHOKCHAAHTHOTO CTaTyCy B iXHBOMY OpraHi3Mi Ta BHHHKHEHHS OKCHIALiHHMX
crpeciB. ToMy mOTpHMaHHS ONTHMAJIBHMX [apaMeTpiB  MIKpOKIIMaTy B
NPUMILIEHHAX A YTPUMAaHHS TBapHH y I mepiof € BakJIMBUM (axTopom
HaJIe)KHOTO mepeliry oOMiHy pedoBHMH B OpraHi3Mi MaTroK Ta IUIOXIB 1 B I[JIOMY
MPOIIECY MOPOCHOCTI.

TIpencraBieHo pe3ybTaTH eKCIEPUMEHTAIBHUX JOCHII/UKEHD 00 BIUIUBY
TaKWX IapaMeTpiB MIKpOKIiMary, sSK TeMIlepaTypa i BOJIOTICTb IOBITPS Ta PiBEeHb
IIKOJIOYMHHUX Ta3iB (METaH, aMmiak, CIpKOBOJICHb, BYIJIEKHCIHI Ta3, OKCHJ a30Ty)
Ha YHCEJBHICTh Yy KpOBI EPUTPOLMTIB, JEHKOIMTIB W BMICT TreMOMIOOIHY i
aKTHBHICTh CH3MMIB TpcaMiHyBaHHs anaHiHamiHoTpaHchepasu (AJIT) Ta
acmapratamiHotpancdepazu (ACT). Takoxx HaBeOeHO NaHi MOJO BUKOPHCTAHHA y
CKJIaZli OCHOBHOTO palliOHy IIOPOCHUX CBHHOMATOK J00aBOK aHTHOKCHIAHTIB
Bikacomy ta Ankocenmio i KOpeKLii reMaTOJOTiYHUX MOKa3HUKIB Ta aKTHBHOCTI
€H3UMIB MIPEeaMiHyBaHHS Y CHPOBATIi KPOBi 3a MOPYLICHB ITAPAMETPiB MIKPOKIIMATy
HPUMIIIEHB.

VY pesyipTaTi OpPOBEACHUX JOCTIMKCHb BCTAaHOBJICHO, IO MiJBHIICHI
mapamMeTpy TEMIIepaTypy TOBITPSA 1 BIHOCHOI BOJOTOCTI Yy MPHUMIINCHHI IS
YTPUMaHHS TIOPOCHHX CBHHOMATOK iCTOTHO 3HIKYIOTh KUIBKICTH €PHUTPOLMTIB i
JEWKOIMTIB Ta BMICT TeMOriIoOiHy B KpOBI TBapWH. 3acTOCYBaHHS Y palioHi
CBHHOMATOK 100aBOK Bikacoiry 30UTBIINIO0 KUTBKICTh EPUTPOLUTIB 1 JCUKOIHUTIB Ta
BMicT remornobiny Ha 3,7; 8,5; 13,8 %, a BUKOpUCTaHHA AJIKOCENIO — BiAMOBITHO
Ha 2.4; 22,7 1 5,07 %. lloemHane 3acTocyBaHHA 000X IpemapaTiB 30UTBIIUIO
KIIBKICTh epuTpouuTiB Ha 4,2 %, nelikonutiB — Ha 21,1% 1 BMicT reMoroGiHy — Ha
29,2 % mono xoHTpoito. Il{o »x crocyeThcs €H3MMIB NpeaMiHyBaHHS Yy KpPOBi, TO
3acTocyBaHHs Bikacoiy 3MeHIIye akTHBHICTH anaHiHamiHoTpaHchepasu (AJIT) na
10,4 %, Anxocemo — Ha 18,5 %, moenHaHe BUKOPUCTaHHS 000X MpernapariB — Ha
27,5 %, BomHOYAC MiJBUIIYIOYM aKTHBHICTH acmapTataminorpascgepasu (ACT) 3
4,7 % no 21,4 % 1mon0 HOpMaTHBiB.

Kaouosi cioBa: Bikacon, Ankocens, MIKpOKIiMaT MPUMILIeHb, (hepMEHTH
MpeaMiHyBaHH:, TeMaTOJIOT s, TOPOCHI CBHHOMATKH.

Introduction. The modern production of swine breeding products is
based on industrial technologies, which provide for the creation of optimal
microclimate conditions for keeping animals isolated from environmental
influences [12]. It is known that proper housing conditions contribute to the
full realization of the genetic potential of pigs in terms of reproductive
functions, high productivity and preservation of livestock, obtaining high-
quality products [9].
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The immune system of animals is the most vulnerable under the
conditions of violation of microclimate standards of premises for keeping
pigs [8]. Despite the genetic conditioning of immune functions, their
manifestation in the body also depends on the age, sex of pigs and
environmental factors. It has been proven that violations of such indoor
microclimate parameters as relative humidity, air temperature and the
content of harmful gases can contribute to a decrease in the natural
resistance of pigs and their productivity [5].

The role of indoor microclimate and its influence on the course of
metabolic processes in the body of pigs is highlighted in a number of
scientific works [4, 11, 14], which state that extreme conditions have a
negative effect on them. In particular, the physiological state of sows is
negatively affected by high temperature and relative humidity, as well as the
presence of harmful gases in the room [30].

As is known, pigs are very sensitive to heat stress, which is the
body's reaction to high temperatures and causes changes in all animal organ
systems, provoking the activation of redox processes. Therefore, on pig
farms are constantly monitored the parameters of the microclimate in the
premises [7].

Based on the analysis of literary sources, the negative influence of
both high and low temperatures on the vital activity of monogastric animals
was established. In particular, it is optimal to keep pigs of various ages
comfortably within the range of 15-23°C. At the same time, the temperature
in the range of 27-35°C and above has a negative effect on the vitality of
the animal organism, namely, heat stress is observed, which is accompanied
by a decrease in the level of oxidation-reduction processes, and therefore a
deterioration in appetite and feed consumption [26]. It was also established
that keeping pigs at a temperature of 35 °C for 24 hours inhibits the body's
protective functions and increases the level of endotoxins in the blood
plasma, thereby increasing susceptibility to infectious diseases. [6, 27].

Excessive moisture in premises where pigs are kept also negatively
affects the metabolism and productivity of animals [20, 22]. In case of
insufficient ventilation of the room together with increased humidity, there
is an accumulation of gaseous waste products, which irritate the covering
tissues and often cause dermatoses in animals [12, 17].

Long-term keeping of animals in rooms with high humidity and a
high, although non-toxic, concentration of harmful gases does not directly
cause pathological changes, but contributes to the weakening of the
protective functions of the body, contributes to an increase in the
susceptibility of animals to stress and various diseases [14, 15].
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It is known that harmful gases in excessive concentrations are toxic
and can cause health problems in both humans and animals. The biggest
source of pollution in the premises where pigs are kept is manure. The main
dangerous gases are emitted from it into the atmospheric air — hydrogen
sulfide, methane, ammonia, carbon dioxide and nitrogen oxide [28].

The results of numerous studies show that in livestock premises with
excessive levels of ammonia, hydrogen sulfide, and carbon dioxide in the
air, the productivity of animals decreases and the percentage of culling
increases, as well as the level of feed overexpenditure per unit of production
increases [18, 32].

It should be emphasized that in the conditions of an unsatisfactory
microclimate in the premises for keeping pigs, the natural resistance and
immunological reactivity of their organism decreases. In addition, increased
amounts of harmful gases in pig houses significantly affect the health of
service personnel, as well as shorten the service life of equipment and
mechanisms [16].

In livestock premises, the chemical composition of the air as a result
of the release of various gases from the breathing of animals and the
decomposition of manure is significantly different from the surrounding air.
In the process of breathing of animals, a large amount of carbon dioxide is
released, and oxygen is absorbed. As a result of biochemical reactions that
occur in manure, a significant amount of ammonia, carbon dioxide,
hydrogen sulfide, and other harmful gases with an unpleasant smell is
released into the air. [19, 21].

Based on the above, research aimed at studying the influence of
environmental factors and microclimate parameters of rooms for keeping
pigs, on their physiological state and the course of biochemical processes in
the body and the development of effective methods of increasing resistance
[23, 29] are of scientific and practical interest.

Considering the above, the goal of our work was to establish the
influence of the microclimate parameters of the room, for keeping
farrowing sows, on the hematological ingredients and activity of
transaminases in cow's serum and their correction by using antioxidant
additives Vikasol and Alkosel.

Research materials and methods. The research was carried out in
the conditions of the pig farm of the State Research Enterprise
"Radehivske" of the Institute of Agriculture of the Carpathian Region of the
National Academy of Sciences of Ukraine in the summer period. Using the
method of analogues, four groups of farrowing sows of the Great White
breed (control and three experimental ones) of 5 heads each were formed by
live weight and age. The diet of the sows of the control group consisted of
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standard compound feed, which provided their needs for nutrients and
biologically active substances, vitamins, macro- and microelements
according to national standards and had the following composition: "AVA
ZDOROVA Suporos 10%" - 10%, wheat — 10%, corn - 5%, barley — 60%,
wheat bran -15%. The sows of the first experimental group were given
Vikasol at a dose of 6 mg/kg of compound feed, the second group — Alkosel
(a Belgian preparation based on baker's yeast treated with selenium
methionine), at a dose of 5 mg/kg of compound feed, the third — a
combination of both drugs in the tested doses. Animals of all groups had
free access to drinking water. Supplements of these drugs began to be fed to
sows from the 90th day of gestation. The duration of the experiment — 24
days. At the end of the experimental period, on the 114th day of gestation,
after morning feeding, blood samples were taken from the ear vein of all
sows of the control and experimental groups for biochemical studies.

In the freshly collected blood of animals, the number of erythrocytes
and leukocytes and the hemoglobin content, as well as the activity of the
transamination enzymes alanine aminotransferase (ALT) and aspartate
aminotransferase (ALT) were determined according to the methods
described in the manual "Laboratory research methods in biology, animal
husbandry and veterinary medicine” (Vlizlo V.V. etc. 2012).

In addition to the above indicators, the parameters of the
microclimate were determined. The air temperature in the room where the
sows were kept was measured with a mercury thermometer, and the
humidity — with a psychrometer — hygrometer. The determination of the
level of harmful gases (NO-, HzS, NH3, CO2and CHy,) in the air of the room
was carried out by the electrochemical method using a portable multi-
component gas analyzer DOZOR — 5 CM, which provides simultaneous
digital indication of the concentration of all measured components on the
built-in liquid crystal indicator (display with backlight), as well as separate
light signaling for each measured component and a single sound signaling
when the thresholds are exceeded. Adjustment of indicators and setting of
gas analyzer modes is carried out using the menu, which is displayed on the
alphanumeric display.

To obtain more reliable data, measurements of temperature,
concentration of harmful gases, as well as relative humidity in the air were
carried out at 5 points on the diagonal of the room at the level of the animal
accommodation. Biometric processing of research results was carried out
according to the methodology of I. R. Petrovska and co-authors [10], using
the package of statistical programs STATISTICA.

Research results. It is known that the formation of the microclimate
of livestock premises is influenced by the construction of the building, the
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materials used in construction, as well as the technology of keeping
animals. In addition, the climate zone in which the room is built affects the
microclimate of the room for keeping animals. The concept of microclimate
includes such components as the physical state of the air environment
(temperature, humidity, atmospheric pressure, speed of movement), its gas,
microbial and dust pollution, i.e. a set of physical, chemical and biological
parameters [3]

According to the regulatory requirements of VNTP — APK — 02.05
"Pig enterprises (complexes, farms, small farms)", the maximum
permissible concentration of carbon dioxide (COy) in the air of pig
production premises should be no more than 0.2% (by volume) or 2 liters
/m3, ammonia (NH?) — 20.0 mg/m3, hydrogen sulfide (H2S) — 10.0 mg/m3,
CH; and NO; — not standardized, relative humidity — 70%, indoor air
temperature should not exceed 22 °C [ 4].

The practical experience of keeping pigs in farms of medium
capacity, which currently occupy a leading place in the structure of the pig
industry of Ukraine, shows that ensuring ideal regulatory indicators of the
microclimate in the premises requires significant efforts and capital
investments. This especially applies to peak temperature and humidity loads
during periods of summer heat. Therefore, when keeping and breeding pigs
in real production conditions, there are certain deviations from the
requirements of VNTP — APK — 02.05 [4].

As a result of the research, it was established that such parameters of
the microclimate as temperature and humidity in the room during the
experimental period did not meet the current standards. In particular, the air
temperature was 35% higher than normal, and the relative humidity was
21.4% higher. As for the level of harmful gases in the room, they were
within the permissible domestic standards for keeping farrowing sows.

The results of research on the determination of hematological
ingredients and the activity of transaminases in the blood of farrowing sows
and the change in these indicators after the correction of the addition of the
antioxidants Vikasol and Alkosel to the diet of animals are shown in
Table 1.

The obtained results show that the increase in air temperature and
humidity in the room reduces the number of erythrocytes and leukocytes
and the hemoglobin content in the blood of the control group of pigs.
Addition of antioxidant drugs to the main diet of sows significantly corrects
these indicators. In particular, with the addition of Vikasol, the hemoglobin
content in the blood increased by 13.8%, erythrocytes — by 3.7%,
leukocytes — by 8.5%; with the addition of Alkosel - these indicators
increased by 2.4% and 22.7%, respectively, while the hemoglobin content
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decreased by 5.1%. The combined use of both drugs in the combined feed
of sows increased the hemoglobin content by 29.2%, the number of
erythrocytes by 4.2%, and the leukocytes by 21.1% compared to the control.

1. Hematological indicators and activity of transamination enzymes of
farrowing sows, (M+m; n=5)

Indicator Groups of animals
control 1 experimental 2 experimental 3 experimental
Hemoglobin g/l 76,8+0,43 87,4+0,48™"" 72,9+0,92" 99,3+0,65 "
Erythél‘icytes 6.67+0.20 6.92+0,09 6.83+0,08 6,95+0,083
Leukocytes g/l 8,8120,08 9,56+0,19"" 10,81+0,06™" 10,67£0,05""
ALT, 2,98+0,09 2,67+0,30""" 2,43+0,23" 2,16+0,07"""
pumol/hxml
AST, . . e
1,26+0,03 1,32+0,10 1,45+0,13 1,53+0,09
pumol/hxml

Note. The asterisks in the table indicate probable differences compared to control.
Accordingly: * P<0.05; **P<0.01; ***P<0.001.

Of particular interest are data on the influence of indoor
microclimatic factors on activity indicators of transamination enzymes
(ALT, AST), as they are considered markers for the development of
pathological processes in the animal body [24, 25]. Based on the data in
Table 1, it can be seen that the activity of ALT is higher relative to AST in
the control group, which indicates damage to liver cells. As for
experimental groups of sows, the addition of Vikasol and Alkosel to the
main diet of animals shows a pronounced corrective effect on the studied
indicators. In the first experimental group of animals, the activity of ALT in
the blood decreased by 10.4%, and the activity of AST increased by 4.7%,
in the second experimental group, the activity of ALT decreased by 18.5%,
AST increased by 15%, in the third experimental group, the decrease ALT
activity was 27.5%, and AST activity, on the contrary, increased by 21.4%
in relation to the control.

Summarizing the obtained results, it should be noted that the
temperature and humidity parameters in the premises for keeping farrowing
sows, increased in relation to the standards, have a negative effect on the
course of metabolic processes in the animal's body, as evidenced by changes
in hematological indicators and the activity of blood transaminases, which
is also confirmed by a number of authors, who conducted similar studies on
other ages and productive groups of pigs [1, 2, 31].

The data obtained by us indicate that the use of adaptogenic drugs
Vikasol and Alkosel in the diets of farrowing sows, under such conditions
of violation of microclimate parameters, both separately and in a complex
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combination, have a pronounced positive corrective effect on the indicated
blood parameters.

Conclusion

Increased parameters of air temperature to (27 — 30°C) and relative
humidity (74-85%) in the room for keeping farrowing sows have a negative
effect on hematological indicators and the activity of blood transaminases.

The use of Vikasol in the rations of sows under conditions of
disturbed microclimate parameters increases the number of erythrocytes and
leukocytes and the hemoglobin content in the blood by 3.7%; 8.5%; 13.8%;
the use of Alkosel — by 2.4%; 22.7% and reduces hemoglobin content by
5.07%. The combined use of both drugs increases the number of
erythrocytes in the blood by 4.2%; leukocytes — by 21.1% and hemoglobin
content — by 29.2% compared to the control. As for transamination
enzymes, the use of Vikasol in the diet of animals reduces the activity of
ALT in the blood by 10.4%, Alkosel — by 18.5%, and the combined use of
both drugs by 27.5%. The use of the above drugs in the diet of sows, on the
contrary, increases the activity of AST from 4.7% to 21.4% relative to the
control.
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HEAVY METALS TRANSITION COEFFICIENTS
AND ANIONIC FATTY ACID CONTENT

IN BEE POLLEN (PLANT POLLEN)

IN DIFFERENT NATURAL AREAS

OF THE CARPATHIAN REGION

The aim of the work was to determine the coefficients of transition of heavy
metals from the arable soil layer to bee pollen (plant pollen) and the content of
heavy metals and weakly active anionic fatty acids in the mentioned plant material
in different natural areas of the Carpathian region. Experimental apiaries of
clinically healthy honey bees of the Carpathian breed were selected on the basis of
private beekeeping farms in the mountain (urban village Slavsko, Stryj district),
foothills (village Nyzhnia Stynava, Stryj district) and forest-steppe (village
Myklashiv, Lviv district) zones of Lviv region. The content of Ferrum, Zinc,
Copper, Chromium, Cobalt, Nickel, Plumbum and Cadmium in the arable layer of
soil and bee pollen (plant pollen) was determined to assess the intensity of man-
made load on the environment where the experimental apiaries of honey bees are
located. The content of heavy metals in the selected samples of the arable soil layer,
bee pollen (plant pollen) was determined on an atomic-absorption
spectrophotometer, and anionic fatty acids in bee pollen (plant pollen) — on a gas-
liquid chromatograph. It has been established that in the direction from the mountain
to the foothills and further to the forest-steppe zone of the Carpathian region the
content of Ferrum, Zinc, Copper, Cobalt, Chromium, Nickel, Plumbum and
Cadmium in the arable soil layer and bee pollen (plant pollen) increases. At the same
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time, in the above direction, the coefficients of transition of Zinc, Chromium and
Nickel from the arable layer of soil to bee pollen are decreasing; Zinc and Nickel —
in dandelion pollen; Zinc — in apple pollen. In the direction from the mountain to the
foothills and further to the forest-steppe zone of the Carpathian region, due to the
high level of heavy metals, the value of anionic fatty acids of bee pollen (plant
pollen) decreases for bees, beehives and hives. In the above direction due to the
increase in the content of heavy metals and anionic forms of fatty acids in bee pollen
(plant pollen), decreases the flight-harvest relative to the bee pollen (plant pollen)
and honey productivity of worker bees. The high level of heavy metals and anionic
fatty acids in bee pollen (plant pollen) obtained from hives located in the foothills
and especially the forest-steppe zones of the Carpathian region is a consequence of
urbanization and industrialization of the territory. Bee pollen, dandelion and apple
pollen in general can be bioindicators of the ecological state of the environment.
However, due to the optimal content of heavy metals and fatty acids, the best
bioindicator of the ecological state of the environment is dandelion pollen.

Keywords: natural zones of the Carpathian region, bee pollen (plant pollen),
heavy metals, anionic fatty acids, heavy metals transition coefficients, bioindicators,
productivity of worker bees.
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UnctutyT cinbepkoro rocnogapcTsa Kapnarcekoro periony HAAH

2HHII “Iactutyt 6xinsaurea iMeni I1. I. [Tpokonopuya”

SByKkOBUHCHKa JIepKaBHa  CiIbCBKOTOCTIONAPChKA — MOCTIAHA  CTAHILS
IacTuTyTy cinbebkoro rocnonapersa Kapnarcekoro periony HAAH

“BHK3 JIOP “JIbBiBChbKa MeauuHa akaaeMis imeni Anapes Kpynuncekoro”

KoeginienTn mnepexoay Ba:KKMX MeTadiB i BMiCT aHiOHHHMX SKHPHHX
KHCJIOT y OMKOJTMHOMY OOHIK:KI (MMJIKY POCIMH) Y Pi3HUX NPUPOTHHX 30HAX
Kapnarcskoro periony

Mertoro po6oTH Oys10 BU3HAYHUTH KOe(illieHTH Mepexoly BaKKUX METAJIB i3
OpHOTO IIapy IPYHTY B OJDKOJIMHE OOHIXOKS (IMHJIOK POCIHMH) Ta BMICT BaKKHX
METaJiB 1 MaJIOAKTUBHHUX aHIOHHHX J>KHPHUX KUCJIOT y 3raJyBaHOMY Marepiaini 3
pOCIUH y pi3HHX MpuUpoAHUX 30HaX Kapmarcekoro periony. IlimmocmigHi maciku
KIIHIYHO 3J0pOBHX MEAOHOCHHX O/KIJI TOPOAN Kapnarchka Oyio miniopano Ha 6asi
MPUBATHUX MACIYHUX TOCMOAAPCTB Tipchkoi (cMT CraBcbko CTPHIICHEKOTO paioHY),
nepearipHoi  (c. Hmwkusa CrunaBa Crpuiichkoro paiioHy) Ta JicOCTENOBOI
(c. MuknamriB  JIeBiBChKOTO paifoHy) 30H JIbBiBCchKoi oOmacti. Jns oOWiHKH
IHTEHCHUBHOCTI TEXHOT€HHOTO HABAHTAXXEHHS Ha JOBKULIA, J€ 3HAXOAATHCS
MAJOCTIAHI Maciku MEJIOHOCHMX OJpkin, Bu3Hadamu BmicT Depymy, Llunky,
Kynpymy, Xpomy, Kob6ansry, Hikomy, ITmomOymy ta Kagmito B opHOMY mmapi
IPDYHTY Ta OJUKONMHOMY OOHDIOKI (MHIKY pOCIHMH). BMicT Bakkux MeTanmiB y
BiIOpaHMUX 3pa3Kax OPHOTO LIapy IPYHTY, O/PKOJIMHOTO OOHIMOKS (IMHMIIKY POCIIHH)
BU3HAYAIM HAa aTOMHO-a0COpOLIHHOMY CHEKTPO(OTOMETpi, a aHIOHHHX >KHPHHUX
KACIIOT 'y OMKONMMHOMY OOHDKXKI (IMMUIKYy PpOCIMH) — Ha Ta30-piAnHHOMY
xpomatorpadi. BctaHoBneHo, 0 B HaNpsiMi BiJI TipCBKOT 10 MepeATipHOT Ta Iaii 10
micocrenoBoi 30HM Kapmartcekoro perioHy 3pocrae Bwmict @epymy, LluHky,
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Kympymy, Kobamsry, Xpomy, Hikomy, [Tmom6ymy ta Kaxmiro B opHOMy miapi
IPYHTY Ta OJDKOJIMHOMY OOHDKOKI (MHJIKY pociuH). OTHOYAaCHO B HAaBEICHOMY BHUILE
HampsiMi 3HIKYIOTECS KoediuieHTn nepexony Llunky, Xpomy ta Hikony i3 opHOTrO
nrapy IpyHTy B OmxonuHe oOHDKKS; LluHky Ta Hikomy — y nmiok i3 Kynb0abu
Jikapcekoi; LIMHKY — B IIJIOK 13 f0MyHI. Y HampsMi Bif TipchKoi A0 MepeAripHoi i
Jaii 1o JlicoctenoBoi 30HM KaprmaTchbkoro perioHy depe3 BHCOKHH PiBEHb Ba)KKHX
METaJiB 3HIKYETHCS IIHHICTh AQHIOHHHX J>KHPHHUX KHCIOT ODKOJIMHOTO OOHDKKS
(MuIKy poCNMH) U OpraHi3My OIDKII, O/PKONMHHMX CTIIBHHUKIB 1 BYIHKIB. Y
HaBe/ICHOMY BHINE HAmpsMi depe3 3pOCTaHHS BMICTYy BaXKKHX METANIB i aHIOHHHX
¢$bopM KHPHUX KHCIOT Yy ODKOIMHOMY OOHDIOKI (MHIIKY) 3HHKYETBCS JIBOTHO-
30MpaiipHa MI0A0 OOHDAOKS (IMWIKY) 1 MeZoBa MPOAYKTHBHICTH POOOYMX OJIUKII.
Bucokuii piBeHb BaXKUX METANIB 1 aHIOHHUX XHUPHHUX KHCIOT Yy OJDKOJIMHOMY
O0OHDKXKI (MMUIIKY POCIHH), OTPUMAaHOMY 3 BYJIHKIB, PO3MIIIEHUX y MEPEATIpHIN Ta
0COOJIMBO JTiCOCTENOBIH 30Hax Kapnarcekoro perioHy, € HaciiakoMm ypOaHizamii Ta
iHgycTpiamizamii Tepuropii. bmkomae 0OHDKKS Ta MUIOK i3 Kyap0a0bH JTiKapChKOi i
SONMyHI B 3arajlbHOMYy MOXYTh OyTH OiOIHIMKAaTOpaMH €KOJIOTIYHOTO CTaHy
noBkuLEl. OfHaK Yepe3 ONTHMAaJbHUH BMICT BaKKMX METANIB i XMPHUX KHCIOT
HalikpamyM O0i101HIMKATOPOM €KOJIOTIYHOTO CTaHy JOBKULIA € MHJIOK i3 Kyan0adu
JKapCHKOi.

KuarouoBi caoBa: mpupomni 3oHu Kapmarcekoro periony, OmxonnHe
OOHDKKS (MUJIOK POCIHH), BaXKKI METalld, aHIOHHI XHUPHI KHCIOTH, KOoe(ilieHTH
Hepexoy BaXXKHX MeTalliB, 0i0i1HANKATOPH, MPOIYKTHBHICTH POOOYHMX OJUKIIIL

Introduction. The sources of heavy metals emissions and the ways
of their entry into the environment are diverse, but in general they are of
man-made origin as a result of urbanization and industrialization.
Urbanization and industrialization, in particular the activities of industry,
agriculture, energetics and transport, as well as intensive extraction of
minerals — all this led to the entry of heavy metals into the air, water, soil
and plants, including highly toxic ones (Plumbum, Cadmium and Arsenic) [
16, 17].

The migration of heavy metals in objects of the external environment
caused their accumulation in soils and plants [14, 16, 17]. As a result, some
types of plants gave way to others and the terms of their flowering, and
thereby the conditions of honey collection by bees, changed [1, 7].

Zinc, Copper, Cobalt, Chromium and Nickel in acceptable amounts
are absolutely necessary for the normal vital activity of plant tissues [19].
But the increased level of toxic Plumbum and Cadmium in the topsoil is
certainly able to neutralize the positive effect of probiotic heavy metals on
the mentioned tissues. It is believed that the increase in the content of
Plumbum in the arable layer of the soil is associated with the intensive
movement of motor vehicles [17, 18, 25], and Cadmium - with the
introduction of meliorants and mineral fertilizers, in particular
phosphogypsum and superphosphate [5, 12].
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The above-mentioned heavy metals are involved in metabolic
processes in the tissues and pollen of plants, in the body tissues of bees. In
particular, at a high level, Ferrum is able to stimulate peroxide processes in
the tissues and pollen of plants and in the tissues of the body of bees,
destroying, at the same time, its most valuable components — amino acids,
polyunsaturated fatty acids and fat-soluble vitamins [22]. On the other hand,
such heavy metals as Zinc and Copper, which in the tissues and pollen of
plants and in the tissues of the body of bees, at a physiologically determined
level, can act in the opposite way, because both of them are components of
such an enzyme as superoxide dismutase, which strongly inhibits the
development of peroxide processes [34]. And this despite the fact that
Cuprum in the lymph of bees performs the same function as Ferrum in the
blood of humans and animals — redox [31]. At a physiologically determined
level, such heavy metals as Nickel and Chromium also have an antiperoxide
effect [5]. The intensity of protein synthesis in plant and bee tissues depends
on Cobalt through the enzyme cyanocobalamin [29]. It is believed that,
regardless of the concentration, such heavy metals as Plumbum and
Cadmium are toxicants for the body of bees [7].

Through the alimentary canal and wax glands heavy metals enter bee
combs. In the latter, heavy metals behave almost the same as in the body of
bees [19]. In addition, all heavy metals in large quantities are capable of
reducing the strength of the walls of bee combs [33]. The presence of a
large amount of toxic Plumbum and Cadmium in the composition of bee
combs is undesirable for the body of larvae and adult bees [26]. A large
amount of toxic Plumbum and Cadmium in the hive is also a bad sign [32].

It should be noted that at a high level, all studied heavy metals of
plant pollen in the body of bees become toxicants [19]. At the same time,
heavy metals in bee lymph bind more intensively to sulfhydryl groups of
heat-resistant proteins and are transported into chitin [31]. In the latter,
heavy metals are deposited.

The problem of heavy metals is as follows. At a physiologically
determined level, they are involved in the synthesis, oxidation, deposition
and exchange of fatty acids in the tissues and pollen of plants and in the
body tissues of bees. In particular, Ferrum is able to stimulate the peroxide
processes of polyunsaturated fatty acids in the tissues and pollen of plants
and in the body of bees [7]. Zinc and Copper in the tissues and pollen of
plants and in the tissues of bees are able to effectively inhibit the course of
peroxide processes of the above-mentioned fatty acids [3]. To some extent,
the anti-peroxide effect is also characteristic of Nickel and Chromium [5].
Cobalt, through such a vitamin as cobalamin, initiates the synthesis of
proteins and related fatty acids in plant and bee tissues [20].
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Due to the fact that it is a part of 9-desaturase, in the tissues and
pollen of plants and in the tissues of bees, cuprum contributes to the
formation of monounsaturated fatty acids of the omega-7 (palmitoleic) and
omega-9 (oleic) families, respectively, from saturated palmitic and stearic
fatty acids [ 19].

Linoleic and linolenic fatty acids, which are sequentially synthesized
in the tissues and pollen of plants from oleic acid, are considered
indispensable for bees and therefore must enter their body with food [20].
Already in the tissues of bees from linoleic and linolenic acids, due to the
fact that Zinc is included in 2-, 3-, 4-, 5- and 6-desaturases, even longer-
chain and more unsaturated fatty acids of the omega-6 and omega-3
families, respectively, are synthesized [19, 20].

Longer-chain and more unsaturated fatty acids of the omega-3 and
omega-6 families are very valuable for the body of bees, since in their
tissues they are mainly used for the construction of cell and cytoplasmic
membranes and the synthesis of biologically active derivatives —
prostaglandins, thromboxanes and leukotrienes [20] .

In plant organisms, the main biologically active substances involved
in reproductive capacity are oxylipins [20], and in bees — prostaglandins
[28]. It should be noted that oxylipins and prostaglandins are synthesized,
respectively, in plant and bee tissues from polyunsaturated fatty acids —
linoleic and linolenic [20, 28].

The low total content of polyunsaturated and monounsaturated fatty
acids of the omega-3, omega-6, omega-7, and omega-9 families,
respectively, linolenic, linoleic, palmitoleic, and oleic acids in bee pollen
and pollen from dandelion and apple tree may through the body of bees, in
particular wax glands, contribute to the increase in the fragility of the walls
of bee combs [4, 10]. At the same time, a very low content of the above-
mentioned fatty acids in plant pollen can cause a decrease in the
permeability of its structural components to water and water-soluble
substances and thereby inhibit the intensity of metabolic processes [4]. It
can also help reduce the functional activity of cellular and cytoplasmic
membranes of the body of honey bees and thus inhibit their vital activity [4,
23]. The above is reflected in the productivity of bee families and quality
indicators of their products [15]. Therefore, the issue of production of
ecologically safe beekeeping products is relevant [24]. Moreover, the
production of honey bees occupies a prominent place in human life. Very
high requirements are placed on the quality indicators of honey bee
products, because currently Ukraine has become the main exporter of honey
to Europe.

In the literature, there are only fragmentary data on the content of
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heavy metals and fatty acids in bee honey in various natural zones of the
Carpathian region [24].

In view of the above, the aim of the work was to determine the
coefficients of transition of heavy metals, including toxic ones, from the
arable layer of the soil into bee pollen and pollen from the dandelion and
apple tree and the content of heavy metals and low-active anionic forms of
fatty acids in the mentioned material from plants in various natural zones of
the Carpathian region.

Materials and methods. Experimental apiaries of clinically healthy
honey bees of the Carpathian breed (Apis mellifera (L) carpatica) were
selected on the basis of private mountain (Slavsko village, Stryi district),
foothills (Nyzhnia Stynava village, Stryi district) and forest-steppe
(MykKlashiv village) zone apiaries of Lviv region, where natural and climatic
conditions and ecological situation are different.

In order to assess the intensity of the man-made load on the
environment where experimental honey bee apiaries are located, the content
of heavy metals (Ferrum, Zinc, Copper, Chromium, Cobalt, Nickel,
Plumbum and Cadmium) in the topsoil, bee pollen and pollen of dandelion
(Taraxacum officinale Wigg.) and apple tree (Malus domestica (Borkh)
Borkh) was determined.

To clarify the species affiliation of the selected pollen, identification
studies were carried out with the help of computer programs "LUCIA"
(Laboratory Color Image Analysis) and "Pollen Data Bank". These
programs make it possible to determine the main parameters of a pollen
grain, captured by a video camera from a microscope, by overlaying images
and comparing them with reference samples.

In the spring-summer period, in each of the above-described natural
zones of the Carpathian region, in 3 apiaries and in each of 3 beehives,
samples of bee pollen were collected for laboratory research using generally
accepted methods [15]. At the same time, samples of the arable layer of the
soil were taken in the radius of the useful flight of honey bees.

The content of heavy metals, including toxic ones, was determined in
selected samples of the arable layer of the soil, bee pollen and pollen from
dandelion and apple trees, and anionic forms of fatty acids in samples of bee
pollen and pollen from dandelion and apple trees. At the same time, the
value of the level of heavy metals, including toxic and anionic forms of
fatty acids in bee pollen and pollen from dandelion and apple trees for the
body of honey bees, bee combs and beehives in different natural zones of
the Carpathian region was analyzed.

The content of heavy metals (Ferrum, Zinc, Copper, Cobalt,
Chromium, Nickel, Plumbum, and Cadmium) in selected samples of the
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arable layer of the soil, bee pollen, and pollen from the dandelion and apple
tree was determined on an atomic absorption spectrophotometer (Selmi-
115) according to V. V. Vlizlo et al. [9]. The concentration of anionic fatty
acids in the investigated bee pollen and plant pollen was determined on a
gas-liquid chromatograph (Chrom-5) according to Y. F. Rivis et al. [6].

The obtained digital material was processed by the method of
variational statistics using the Student's criterion [10]. Arithmetic mean
values (M) and arithmetic mean errors (+rm) were calculated. Differences
were considered probable at p<0.05. The computer program Origin 6.0,
Microsoft Excel was used for calculations.

Results and discussion. It was established that in the arable layer of
the soil, bee pollen and pollen from the dandelion and apple tree of the
foothills and forest-steppe zones of the Carpathian region, compared to the
conditionally clean mountain zone, there is a higher content of Ferrum,
Zinc, Cuprum, Cobalt, Chromium, Nickel, Plumbum and Cadmium (Tables
1,2,3and 4).

1. The content of heavy metals, including toxic ones, in the topsoil in
different natural zones of the Carpathian region, g-10%/ kg air-dry
mass (M+m, n=3)

Metal and its Natural zones of the Carpathian region
symbol mountain foothill forest-steppe

Ferrum, Fe 14325,00+294,214 |15184,29+454,862"|16573,04+294,429™
Zinc, Zn 47,58+4,488 78,562+3,722™ 96,13+4,890™"
Copper, Cu 21,60+1,391 34,56+1,828™ 45,64+2 264
Cobalt, Co 11,76+0,375 13,63+0,560™ 17,20+1,830™"
g:‘“’m'”m* 41,69+2,283 63,653,584 | 8753+4,163™
Nickel, Ni 21,24+1,625 41,33+2,512"" 59,42+3,214™"
Plumbum, Pb 19,37+0,784 25,83+1,442" 33,30+2,870™"
Cadmium, Cd 2,03+0,088 2,60+0,115" 3,20+0,271™

Note: here and further the differences are probable, compared to the mountain zone:
* P<0,05, ** P<0,01, *** P<0,001.

The above tables also show that the top layer of the soil, bee pollen
and pollen from the dandelion and apple tree of the forest-steppe zone of the
Carpathian region contains the highest level of investigated heavy metals.
At the same time, the content of Plumbum and Cadmium in the arable layer
of the soil in the above zone is slightly higher than the maximum
permissible concentration.
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The level of the dangerous element of the first class of toxicity
Cadmium increases especially significantly in bee pollen and pollen from
dandelion and apple tree — by 2.5-4.0 times, compared to a conditionally
clean mountain environment. The concentration of Chromium, an element
of the second class of toxicity, also noticeably increases — by 1.6-2.7 times.

It should also be noted that dandelion pollen is a much more active
accumulator of heavy metals, including toxic ones, compared to apple
pollen. Practically all heavy metals accumulate in an average twice as much
amount in dandelion pollen than in apple pollen.

2. The content of heavy metals, including toxic ones, in bee pollen in
different natural zones of the Carpathian region, g-10-%/kg of air-dry
mass (M+m, n=3)

Metal Natural zones of the Carpathian region

and its symbol Mountain foothill forest-steppe
Ferrum, Fe 33,52+0,830 | 37,11+0,781" | 43,39+2,253™
Zinc, Zn 34,39+1,91 39,20+0,900" | 42,72+0,872"
Copper, Cu 2,01+0,089 3,02+0,169" | 4,20+0,170™
Cobalt, Co 1,01+0,029 1,14+0,050" 1,44+0,112™
Chromium, Cr 4,10+0,177 5,02+0,180" | 6,68+0,149™"
Nickel, Ni 0,58+0,015 0,65+0,015" 0,74+0,023™
Plumbum, Pb 0,13+0,007 0,16+0,009" 0,21+0,012™
Cadmium, Cd 0,04+0,003 0,07+0,007" 0,10+0,009™

3. The content of heavy metals, including toxic ones, in dandelion pollen
in different natural zones of the Carpathian region, g-10-3/kg of air-dry
mass (M+m, n=3)

Metal Natural zones of the Carpathian region
and its symbol mountain foothill forest-steppe
Ferrum, Fe 30,48+0,876 41,78+0,922"" | 51,77+1,230™"
Zinc, Zn 42,02+1,020 54,35+0,640™" | 63,81+0,856™"
Copper, Cu 3,17+0,111 5,17+0,091™ 6,89+0,214™
Cobalt, Co 10,25+0,494 12,37+0,452" 13,83+0,235™
Chromium, Cr 3,21+0,121 5,53+0,184™" 6,76+0,300""
Nickel, Ni 0,43+0,020 0,67+0,026™ 0,95+0,040™"
Plumbum, Pb 0,98+0,035 1,93+0,042™ 2,69+0,123™"
Cadmium, Cd 0,040,006 0,11+0,006™ 0,15+0,009™*

The obtained data characterize the level of man-made environmental
pollution in the experimental territories. The high level of Ferrum, Zinc,
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Copper, Cobalt, Chromium, Nickel, Plumbum and Cadmium in the air and
soil is the reason for their increased concentration in bee pollen and
dandelion and apple pollen obtained in the foothills and forest-steppe zones
of the Carpathian region. All this is a consequence of greater urbanization
and industrialization of the above territories.

4. The content of heavy metals, including toxic ones, in pollen from
apple trees in different natural zones of the Carpathian region, g-10~
3/kg of air-dry mass (M£m, n=3)

Metal and its Natural zones of the Carpathian region
symbol mountain foothill forest-steppe
Ferrum, Fe 14,16+0,440 19,24+0,338™" | 24,68+0,288™"
Zinc, Zn 16,72+0,323 23,54+0,336™" | 29,00+0,480™"
Copper, Cu 1,19+0,046 2,06+0,073™ 2,9440,049™"
Cobalt, Co 1,06+0,056 1,30+0,043" 1,48+0,037™
Chromium, Cr 1,10+0,057 2,34+0,192"™ 2,97+0,051™"
Nickel, Ni 0,11+0,010 0,22+0,011" 0,33+0,015™"
Plumbum, Pb 0,42+0,011 0,67+0,029™ 1,08+0,030™"
Cadmium, Cd 0,02+0,003 0,04+0,003" 0,08+0,005™

It was established that in the Carpathian region, Zinc has a very high
coefficient of transition from the arable layer of the soil to bee pollen and
pollen from the dandelion and the apple tree (Tables 5, 6 and 7). Copper and
Chromium have much lower coefficients, other metals are even lower. At
the same time, Ferrum has a very low coefficient of transition from the
arable layer of the soil to bee pollen and pollen from the dandelion and the
apple tree.

It should be noted that in the Carpathian region Cobalt also has a
very high coefficient of transition from the arable layer of the soil to
dandelion pollen (Table 6). This is possibly due to the high level of protein
synthesis in dandelion tissues. As is known, Cobalt is part of such an
enzyme as cyanocobalamin, which stimulates the processes of protein
synthesis in plant and animal tissues [29].

The increased coefficient of Zinc transition from the arable layer of
the soil to bee pollen and pollen from the dandelion and apple tree is
obviously caused by the fact that this mineral element is extremely
necessary for the normal functioning and high activity of male
gametophytes [11]. It may also be absolutely necessary for the normal
functioning and high activity of female gametophytes. The above is
apparently related to the fact that Zinc is part of enzymes that contribute to
the formation of a number of biologically active substances from

172



ISSN 0130-8521. Ilepenripue Ta ripchke 3emiuepo0CTBo i TBapuHHUIITBO. 2022. Bum. 72 (2)

polyunsaturated fatty acids, which are involved in the reproductive capacity
of plant organisms [11].

It was recorded that in the direction from the mountain to the
foothills and further to the forest-steppe zone of the Carpathian region, the
assimilation of some heavy metals by plants decreases. This fact is
confirmed by the decrease in the coefficients of the transition of Zinc,
Chromium and Nickel from the arable layer of the soil to bee pollen; Zinc
and Nickel - in dandelion pollen; Zinc - in apple pollen (Tables 5, 6 and 7).
At the same time, it has been recorded that the assimilation of some heavy
metals by plants is increasing in the above direction. This fact is confirmed
by the increase in the coefficients of the transition of Cadmium from the
arable layer of the soil to bee pollen; Plumbum and Cadmium — in
dandelion pollen; Chromium and especially Copper, Plumbum and
Cadmium in apple pollen (Tables 5, 6 and 7).

5. Coefficients of transition of heavy metals, including toxic ones, from
the arable layer of the soil to the bee pollen in different natural zones of
the Carpathian region

Metal and its Natural zones of the Carpathian region
symbol mountain foothill forest-steppe
Ferrum, Fe 0,002 0,002 0,003
Zinc, Zn 0,723 0,499 0,444
Copper, Cu 0,093 0,087 0,092
Cobalt, Co 0,086 0,084 0,084
Chromium, Cr 0,098 0,079 0,076
Nickel, Ni 0,027 0,016 0,012
Plumbum, Pb 0,007 0,006 0,006
Cadmium, Cd 0,020 0,027 0,031

It should be noted that in the forest-steppe zone of the Carpathian
region, compared to the mountain zone, the arable layer of the soil has a
fairly high content of probiotic Zinc, Copper, Cobalt, Chromium and
Nickel. The above-mentioned heavy metals in acceptable quantities are
absolutely necessary for the normal vital activity of plant tissues [19]. But
the increased level of toxic Plumbum and Cadmium in the topsoil is
apparently able to neutralize the positive effect of probiotic heavy metals on
the mentioned tissues.
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6. Transfer coefficients of heavy metals, including toxic ones, from the
topsoil to dandelion pollen in different natural zones of the Carpathian
region

Metal and its symbol Natu_ral zones of the _Carpathian region
mountain foothill forest-steppe
Ferrum, Fe 0,002 0,003 0,003
Zinc, Zn 0,883 0,692 0,664
Copper, Cu 0,147 0,150 0,151
Cobalt, Co 0,872 0,908 0,804
Chromium, Cr 0,076 0,087 0,077
Nickel, Ni 0,020 0,016 0,016
Plumbum, Pb 0,051 0,075 0,081
Cadmium, Cd 0,020 0,042 0,047

7. Transfer coefficients of heavy metals, including toxic ones, from the
topsoil to apple pollen in different natural zones of the Carpathian
region

. Natural zones of the Carpathian region
Metal and its symbol mountain foothill forest-steppe
Ferrum, Fe 0,001 0,001 0,001
Zinc, Zn 0,351 0,300 0,302
Copper, Cu 0,055 0,060 0,064
Cobalt, Co 0,090 0,095 0,086
Chromium, Cr 0,026 0,037 0,034
Nickel, Ni 0,005 0,005 0,006
Plumbum, Pb 0,022 0,026 0,032
Cadmium, Cd 0,010 0,015 0,025

We studied the content of anionic forms of saturated fatty acids with
an even (caprylic, capric, lauric, myristic, palmitic, and stearic) and odd
(pentadecanoic) number of carbon atoms in the chain, monounsaturated
fatty acids of the omega-7 families in bee honey and pollen from dandelion
and apple tree (palmitoleic) and omega-9 (oleic) and polyunsaturated fatty
acids of the omega-3 (linolenic) and omega-6 (linoleic) families.

It was established (Tables 8, 9 and 10) that the higher total
concentration of anionic forms of fatty acids in bee pollen and pollen from
dandelion and apple tree, obtained from beehives located in the foothills
(2071.4, 2332.8 and 1130.4 g -103/kg of air-dry mass) and forest-steppe
(2285.7, 2380.4 and 1154.6) zones of the Carpathian region, compared to
bee pollen and pollen from dandelion and apple tree, selected from beehives
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located in the mountain zone (1798.0, 2153.2 and 1080.8 g-10-%/kg of air-
dry mass), caused by a higher level of saturated fatty acids with steam
(543.4, 458.6 and 208.6 and 601.0, 472.5 and 218.2 vs. 486.6, 418.7 and
186.9 and odd (96.8, 0.4 and 0.7 and 119.2, 0.6 and 0.8 against 54.2, 0.2
and 0.4) by the number of carbon atoms in the chain, monounsaturated fatty
acids of the omega-7 families (73.8, 8.5 and 5.7 and 79.9, 9.0 and 6.7
against 66.1, 7.4 and 4.3) and omega-9 (177.2, 167.4 and 89.4 and 198.4,
167.4 and 89.4 against 137.6, 153.4 and 83.1) and polyunsaturated fatty
acids of the omega-3 family (797.6, 1174.1 and 585.5 and 867.2, 1155.1
and 591.2 vs. 742.2, 1066.7 and 574.3) and omega-6 (respectively 382.6,
523.8 and 240.5 and 420.0, 528.9 and 245.8 against 329.3, 506.8 and 231.8
g-10-%/kg of air-dry mass).

8. The content of anionic forms of fatty acids in bee pollen obtained
from beehives located in different natural zones of the Carpathian
region, g-10-*/kg of air-dry mass (M+m, n=3)

Fatty acids Natural zones of the Carpathian region

and their code mountain foothill forest-steppe
Capric, 10:0 25,4+1,51 30,9+1,31" 36,2+1,24™
Lauric, 12:0 87,3+2,20 100,1+2,35" | 109,7+2,28™
Myristic, 14:0 68,4+3,49 80,2+2,24" 90,6+2,84™
Pentadecanoic, 15:0 54,2+6,26 96,8+3,31™ | 119,2+3,42™
Palmitic, 16:0 168,2+8,92 195,9+4,08" | 221,2+3,89™
Palmitoleic, 16:1 66,1+1,99 73,8+1,42" 79,9+1,36™
Stearic, 18:0 119,3+7,02 | 135,3+7,81" | 143,3+7,14™
Oleic, 18:1 137,6+11,03 | 177,2+3,41™ | 198,4+6,36™
Lino leic, 18:2 329,3+17,93 | 382,6+7,64" | 420,0+11,07
Linolenic, 18:3 742,2+21,19 | 797,6+8,03" | 867,2+15,28"

The highest total content of anionic forms of fatty acids was found in
bee pollen, dandelion pollen and apple pollen obtained from beehives
located in the forest-steppe zone.

It should be noted that dandelion pollen contains a much larger
amount of hard-to-reach anionic forms of saturated, monounsaturated and
polyunsaturated fatty acids compared to apple pollen. Practically, anionic
forms of long-chain fatty acids are accumulated in an average of 2.1 times
more in dandelion pollen than in apple pollen.
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9. The content of anionic forms of fatty acids in dandelion pollen
located in different natural zones of the
Carpathian region, g-10-%/kg of air-dry mass (M+m, n=3)

obtained from beehives

Fatty acids Natural zones of the Carpathian region

and their code mountain foothill forest-steppe
Capric, 10:0 21,2+0,65 27,440,78™ | 29,0+0,61
Lauric, 12:0 84,8+2.19 96,8+1,28"™ | 100,9+1,23™
Myristic, 14:0 6,3+0,14 8,0+0,20™ 8,8+0,34™
Pentadecanoic, 15:0 0,2+0,03 0,4+0,03" 0,6+0,03™
Palmitic, 16:0 213,.8+1,86 | 224,6+1,27 | 229,2+1,07™
Palmitoleic, 16:1 7,4+0,14 8,5+0,14" 9,0+0,12™
Stearic, 18:0 92,6+1,06 101,8+1,41™ | 104,6+1,17"
Oleic, 18:1 153,4£2.30 | 167,4+1,44™ | 174,3+1,27"
Lino leic, 18:2 506,8+9,35 523,8+4,62" | 528,9+1,68™
Linolenic, 18:3 1066,7+14,89| 1174,1+4,94" | 1195,1+4,09"

10. The content of anionic forms of fatty acids in apple pollen obtained
from beehives located in different natural zones of the Carpathian
region, g-10-*/kg of air-dry mass (M+m, n=3)

Fatty acids Natural zones of the Carpathian region

and their code mountain foothill forest-steppe
Caprylic, 8:0 6,3+0,13 7,3+0,27" 7,5£021"
Capric, 10:0 14,240,23 16,1+0,17" | 16,6+0,29™
Lauric, 12:0 48,1+0,28 54,5+0,37" | 57,0+0,52""
Myristic, 14:0 4,3+0,17 5,2+0,09™ 6,3+0,34™
Pentadecanoic, 15:0 0,4+0,03 0,7+0,03™ 0,8+0,03™
Palmitic, 16:0 96,8+1,15 105,3+0,93™ | 108,0+0,78™
Palmitoleic, 16:1 4,3+0,17 5,7+0,23™ 6,7+0,15™"
Stearic, 18:0 17,2+0,43 20,2+0,56" | 22,8+1,05™
Oleic, 18:1 83,1+1,05 89,4+0,90" 91,9+0,64™
Lino leic, 18:2 231,8+1,30 | 240,5+0,92™" | 245,8+0,78™"
Linolenic, 18:3 574,3+1,79 | 585,5+1,04™ | 591,2+1,47™

In terms of energy, lipids are much more valuable than proteins and
carbohydrates [20]. Literature sources indicate that the greater the amount
of fatty acids contained in plant pollen, the greater its energy value for the
body of honey bees [4, 20]. We established (Tables 8, 9 and 10) that the
largest amount of anionic forms of fatty acids, which perform energy
functions, is contained in bee pollen and in pollen from dandelion and apple
in the forest-steppe zone of the Carpathian region (respectively (2285.7,
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2380 ,4 and 1154.6 g-107%/kg of air-dry mass), a smaller amount of them is
in bee pollen and in pollen from dandelion and apple in the foothills
(2071.4, 2332.8 and 1130.4) , even smaller in the mountain (respectively
1798.0, 2153.2 and 1080.8 g-10-3/kg of air-dry mass).

The above indicates that in the direction from the forest-steppe zone
of the Carpathian region to the foothills and further to the mountains, the
energy value of the fatty acids of bee pollen and pollen from the dandelion
and apple tree for the body of bees decreases.

Tables 8, 9 and 10 show that the largest amount of structural and
biologically active anionic forms of linoleic and linolenic acids [18, 19, 27]
is contained in bee pollen and in pollen from dandelion and apple in the
forest-steppe zone of the Carpathian region (respectively, 1287.2, 1724.0
and 837.0 g:107%/kg of air-dry mass), a smaller amount of them is in bee
pollen and in pollen from dandelion and apple in the foothills (1182.2,
1697.9 and 826.0), it is even smaller in the mountain (respectively 1071.5,
1573.5 and 806.1 g-107%/kg of air-dry mass). This indicates that in the
direction from the forest-steppe zone of the Carpathian region to the
foothills and further to the mountains, the biological value of
polyunsaturated fatty acids of bee pollen and pollen from dandelion and
apple for the organism of bees decreases.

The total content of functionally active anionic polyunsaturated and
monounsaturated fatty acids of the omega-3, omega-6, omega-7, and
omega-9 families, respectively linolenic, linoleic, palmitooleic, and oleic
acids [4, 11] in bee pollen, dandelion and apple pollen, obtained from
beehives located in the foothills and forest-steppe zones of the Carpathian
region, compared to bee honey and pollen from dandelion and apple tree,
selected from beehives located in the mountain zone, is greater (respectively
1357.4, 1865.3 and 915.4 and 1485.1, 1898.3 and 928.9 against 1209.7,
1726.9 and 889.2 g-107%/kg of air-dry mass). Their content increases the
most in bee pollen and in pollen from dandelion and apple, obtained from
beehives located in the forest-steppe zone of the Carpathian region (Tables
8, 9 and 10).

Among the organic substances of plant pollen, which attract special
attention of honey bees, there are fatty acids. In particular, saturated fatty
acids of plant pollen, which have 14 or fewer carbon atoms in their chain,
and saturated, monounsaturated and polyunsaturated fatty acids, which
contain 18 or more carbon atoms in their composition, perform an attractive
function [21]. The attractive function of saturated, monounsaturated and
polyunsaturated fatty acids of plant pollen is due to their relatively high
volatility and specific smell. We established (Tables 8, 9 and 10) that the
total content of anionic forms of fatty acids that have 14 or fewer carbon
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atoms in their chain, and fatty acids that contain 18 or more carbon atoms in
their composition and that perform an attractive function, in bee pollen and
in dandelion and apple pollen obtained from beehives located in the
foothills (fatty acids with 14 and fewer carbon atoms in the chain in bee
pollen, dandelion and apple pollen, respectively there is 211.2, 132.2 and
83.1, and fatty acids containing 18 or more carbon atoms in bee pollen,
dandelion and apple pollen are 1492.7, 1967.1 and 935.6 g-10-%/kg of air-
dry mass respectively) and forest-steppe (236.5, 138.7 and 87.4 and 1628.9,
2002.9 and 951.7) zones of the Carpathian region, compared to bee pollen,
dandelion and apple tree pollen, selected from beehives located in the
mountain zone (fatty acids that have 14 or less in their chain and volumes of
carbon in bee pollen, dandelion and apple pollen are 181.1, 112.3, and 72.9,
respectively, and fatty acids containing 18 or more carbon atoms in bee
pollen and pollen from dandelion and apple tree, respectively, are 1328.4,
1819.5 and 906.4 g-10-%/kg of air-dry mass), is larger. Thus, in the forest-
steppe natural zone of the Carpathian region, among other zones, the
attractive value of saturated, monounsaturated and polyunsaturated fatty
acids of bee pollen and pollen from dandelion and apple trees for bees is
most intensively reduced.

Saturated, monounsaturated and polyunsaturated fatty acids caprylic,
capric, lauric, myristic, oleic, linoleic and linolenic provide antibacterial and
antifungal protection of the body of honey bees, bee combs and beehive. In
particular, the high antibacterial activity of the above acids against bee rot
was found [23].

Caprylic and, to a lesser extent, capric and, to a yet lesser extent,
lauric and, to a very small extent, myristic acids have an antimicrobial effect
due to their high ability to reduce the concentration of hydrogen ions.
Linolenic and, to a lesser extent, linoleic and, to a yet lesser extent, oleic
acids — to increase the surface activity of the tissues of microorganisms and
thereby strongly inhibit their vital activity under normal osmotic pressure of
the surrounding environment [23].

We established (Tables 8, 9 and 10) that the content of anionic forms
of caprylic, capric, lauric, myristic, oleic, linoleic and linolenic acids, which
provide antibacterial and antifungal protection of the body of bees, bee
combs and beehives, in bee pollen and in pollen from dandelion and apple
tree obtained from beehives located in foothills (respectively 1568.6, 1997.5
and 938.5 g-107%kg of air-dry mass) and forest-steppe (1721.6, 2037.0 and
1016.3) zones of the Carpathian region, compared to bee pollen and pollen
from dandelion and apple tree, selected from beehives located in the
mountain zone (respectively 1390.2, 1839.2 and 962.1 g-10%/kg of air-dry
mass), is larger. The content of anionic fatty acids, which have an
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antimicrobial effect, increases the most in bee pollen and in pollen from
dandelion and apple tree, obtained from beehives located in the forest-
steppe zone of the Carpathian region. The above indicates that in the
direction from the forest-steppe zone of the Carpathian region to the
foothills and further to the mountains, the value of saturated,
monounsaturated and polyunsaturated fatty acids of bee pollen and pollen
from dandelion and apple tree, which provide antibacterial and antifungal
protection of the body of bees and bee combs, decreases.

An increase in the concentration of less active anionic forms of fatty
acids in bee pollen, dandelion and apple pollen obtained from beehives
located in the foothills and forest-steppe zones may indicate a decrease in
the content of highly active non-esterified forms of fatty acids. Data from
the literature indicate that anionic forms of fatty acids are the least available
for the body of bees, bee combs and beehives in metabolic and functional
terms [4, 14, 20]. This is due to the fact that anionic forms of fatty acids are
mainly connected with metals.

Thus, as a result of an increase in the man-made load on the
environment and the accumulation of heavy metals in the components of the
ecosystem, in particular in honey plants, the energetic, structural, biological,
attractive and antimicrobial value of the anionic forms of fatty acids of bee
pollen and pollen from dandelion and apple trees for the body of bees
decreases, structural and antimicrobial — for bee hives and antimicrobial —
for beehives in the foothills and especially forest-steppe zones of the
Carpathian region, compared to the mountain. Data from the literature [4,
20] also indicate a similar effect of the environment polluted by heavy
metals.

It was established that the flying and collecting productivity of
worker bees in relation to pollen in the mountain zone of the Carpathian
region is 3.8+0.15 kg, in the foothills — 3.5+0.17, p<0.05, and in the forest-
steppe — 2.9+0.15 kg, p<0.01 per bee colony per season. At the same time,
the honey productivity of worker bees in the mountain zone of the
Carpathian region is observed at the level of 40.0+0.95 kg, in the foothills —
36.6+0.92, p<0.05, and in the forest-steppe — 31.4+ 1.84 kg, p<0.01 per bee
colony per season. It can be seen that due to the high level of heavy metals,
including toxic and less active anionic forms of fatty acids in bee pollen and
in pollen from dandelion and apple, the flight-gathering relative to pollen
and honey productivity of worker bees decreases. Other scientists also point
to the same negative impact of territories polluted with heavy metals on the
productive characteristics of honey bees [11].

All over the world, the search for means of bioindication of the
ecological state of the environment is underway [4]. This is due to the fact
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that heavy metals, like other environmental pollutants, have a different level
of transition from the soil to the root system, from the root system to the
stem, from the stem to the inflorescence, and from the inflorescence to the
pollen [27].

We believe that in our conditions, the best bioindicator of the
ecological state of the environment, due to the optimal content of heavy
metals and essential fatty acids, which are essential for the body of honey
bees, is dandelion pollen (Taraxacum officinale Wigg.). Dandelion pollen
has been used by us for bioindication of the ecological state of the
environment for a long time [14]. The positive thing about this bioindicator
is that it allows to determine different levels of accumulation of heavy
metals and fatty acids and thus gives more information. Now, other
scientists have started to use this pollen for bioindication of the ecological
state of the environment [8]. But for bioindication of the ecological state of
the environment, other scientists use the indicators of the change in the
shape of the pollen grain from disk-shaped to lenticular and the
characteristics of the germination of dandelion seeds (Taraxacum officinale
Wigg.). These indicators do not establish the level of influence of the
studied environmental factors, but only determine the transition of
morphological and functional indicators of plant pollen from one state to
another. That is, this method of bioindication of the ecological state of the
environment is of a lower level.

Conclusions

In the direction from the mountain to the foothills and further to the
forest-steppe zone of the Carpathian region, the ecological condition of the
environment deteriorates. This is confirmed by the level of heavy metals in
the topsoil, bee pollen, and pollen from dandelion and apple trees.

Zinc, Cobalt and Copper are absolutely necessary for the normal
functioning of plant tissues. This is generally confirmed by a relatively high
coefficient of the transition of the mentioned mineral elements from the
arable layer of the soil to bee pollen and pollen from the dandelion and
apple tree in various natural zones of the Carpathian region. At the same
time, the transfer coefficients of Nickel, Plumbum and Cadmium, and
especially Ferrum, into bee pollen (plant pollen) are very low.

In the direction from the mountain to the foothills and further to the
forest-steppe zone of the Carpathian region, the coefficients of the transition
of Zinc, Chromium and Nickel from the arable layer of the soil to the bee
pollen decrease; Zinc and Nickel — in dandelion pollen; Zinc — in apple
pollen.

The content of heavy metals and anionic forms of fatty acids in bee
pollen affects the life of honey bees in the Carpathian region. In particular,
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in the direction from the mountain to the foothills and further to the forest-
steppe zone of the Carpathian region, due to the high concentration of heavy
metals, the value of the fatty acids of bee pollen (pollen) for the organism of
bees, bee combs and beehives decreases.

Each type of plant has its own ability to deposit heavy metals and
anionic forms of fatty acids in tissues. Practically all heavy metals and fatty
acids accumulate in dandelion pollen several times more than in apple
pollen.

In the direction from the mountain to the foothills and further to the
forest-steppe zone of the Carpathian region, due to the increase in the
content of heavy metals and anionic forms of fatty acids in bee pollen, the
flight-gathering relative to pollen and honey productivity of worker bees
decreases.

The high level of heavy metals and anionic forms of fatty acids in
bee pollen, dandelion and apple pollen obtained from beehives located in
the foothills and especially forest-steppe zones of the Carpathian region is a
consequence of the urbanization and industrialization of the territory.

Bee pollen, dandelion and apple pollen in general can be
bioindicators of the ecological state of the environment. However, due to
the optimal content of heavy metals and fatty acids, dandelion pollen is the
best bioindicator of the ecological state of the environment. Bee pollen due
to polyflority, and apple pollen due to its low concentration of heavy metals
and fatty acids are less suitable for bioindication.
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E®EKTUBHICTH 3ACTOCYBAHHSA
EKCIEPUMEHTAJILHOT'O MPEIMTAPATY JUISI TBAPUH
HA OCHOBI OJIITHUX PO3YNHIB HAHOAJIMA3IB
JETOHAIITHOTO CHHTE3Y,

MOJIUPIKOBAHUX B-KAPOTUHOM

Po3po6neHo excrneprMEHTaNBHUN Tpenapar Ui TBapHHHUITBA Ha OCHOBI
HaTOBMX PO3YHHIB HAHOAJIMa3iB JCTOHAIIMHOTO CHHTE3y, MoJu(dikoBaHUX Oera-
KapoTHHOM. EQeKTHBHICTP BHUKOPUCTaHHS EKCIIEPHUMEHTAIBHOTO IIperapaTy
BU3HAYaIM B yMoBax (iziojoriqHoro nsopy IHcruryry TBapmHHMuTBa HAAH Ha
kposix Ta Il A" «oHTapiBka» XapkiBcbkoi 00NacTi Ha TENUIAX YKpaiHCHKOL
YOpHO-Psi001 MOJIOYHOI MOpPOAM MapyBalbHOTO BiKy. JlOBeZEHO HEIIKiAIMBICTH
eKCIIepIMEHTAIIbHOTO Tpemnapary. [linTBepIkeHo Kpally 3aCBOIOBAaHICTh IIpemapary,
BBE/ICHOTO BHYTPIIIHEOM’SI30BO JOCIIITHUM KPOJISIM, B SIKMX ITiIBHIYBAIAcs CHEPrist
pocty (Ha 2,2 %), xxuBa Maca (Ha 0,4 %) i noBxuHa Tynyoa (Ha 2,1 %) mopiBHSIHO 3
pOBECHHKaMHM, SKUM BBOJWIM IpermapaTr MigmKipHo. PyxoBa akTHBHICTH Yy
JOCIITHUX KPOJIB 3HAXOJMIacs B Mexax JN0OOBMX KOJMBaHb, HE BiIpi3HsIACSH y
pO3pi3i IpyIl, MATOJOTIYHHUX CTaHIB HE BUSBIICHO.

BceranoBneHo BiporimHMI MO3WUTHBHHK BIUIMB Ha IIJBHLOICHHS DPIBHA [3-
KapoTHHY y CHpOBATI[ KpPOBI MOCHITHUX TENUIb. Y CHPOBATII KpPOBI TENUIb
OCIIAHOT TPYMU MIiCNs BBEACHHS TETPaBiTy piBEeHb [-KapOTHWHY MiABHIIMBCSI Ha
102,8 Mr% (20,9 %), a y cupoBarmi KpOBi TBapHH, SKAM BBOJWIH
eKCTIepUMEHTATbHU npenapart, — migsummacs Ha 301,0 mr% (61,2 %). [TokasHuku
BMiCTY [-KapoTHHY MiJBHMINMINCS 33 pPaxyHOK TOro, IO TBApHUHH, SKHUM OyB
BBEJICHUI TETPABIT, BXKE BiHOBUJIM BMICT BiTaMiHy A B OpraHi3mi, i 6eTa-KapoTuH,
KA HaJIWIIOB 3 KOpMaMH, 3aJMIIMBCS B OpPraHi3Mi B HE3MiHHOMY BHIJIA[L, a y
TBapyWH, SKAM HE BBOJIWIIN TETPaBiT, OeTa-KapOTHH TpaHC(HOpPMYBaBCs y BiTaMiH A,
TOMYy MH 1 0adyMMoO pI3HHIO BMICTY [(-KapoTHHY y CHpoOBaTIi KpoBi | rpymum
(xoHTpombHOT) i II mocmimmoi rpymm (terpasit). Y III pmocmimHoi rpymm, sKii
BBOJIWJIM €KCIIEPHMEHTAIBHUN Nperapar, 3HaYHe MiABUIICHHS piBHS OeTa-KapOTHHY
MOXXKHa TOSICHUTH THM, L0 HaHOAJIMa3W, L0 3HAXOAAThCSA y Mperapari, 3HAYHO
MiJBHIIYIOTh 3aCBOIOBAHICTh J-KapOTHHY 3 KOPMIB, 1110 HAAXO/SATh 10 OPraHi3My.

* HaykoBWii KepiBHUK — KaHJUJAaT CKOHOMIYHUX HayK B. A. MapueHko.

© Pynenxo €. B., TkayoB A. B., Tpummn O. K.,
Yurpusos €. 1., Mapuenko A. B., 2022
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Pemrra nocimimpkeHnx 6i0XIMIYHUX ITOKAa3HUKIB CHPOBATKM KPOBI TBApHH YCIX TPyl
TaKOX 3HAXOOWINCA B MEXax pepepeHTHUX 3HAueHb 1 3MIHIOBAIHMCA B PI3HHX
CTYICHAX MICJIsS BBEICHHS INpenapaTiB. BcTaHOBIEHO, IO MICHS OTENEHHS KOPOBH
JOCIIIHOT TPYNH Many IiABUIIEHUH piBeHb KapoTHHY B kposi (1,045+0,031 mr%),
Ha 0,252 Mr% BwuIIe, HiXK 40 oTeNeHHs. Uepe3 Micsb MiCIs MOBTOPHOTO BBEACHHS
mperapaty i ABa MiCAIli BiJ ITIOYaTKy JIakTalii piBeHb KapOTHHY Yy KpOBI IIe
He3HayHo 3HM3uBCA (0,092 Mr%). BimoBinHO 3HU3UBCS 1 BMICT BiTaMiHy A.

KmiouoBi cimoBa: xpomi, Temumi, HaHOaJIMasH METOHAIIMHOTO CHHTE3Y,
OeTa-KapoOTHH, TETPABIT, HecmenudiyHa PE3UCTEHTHICTh, OIOXIMIYHI TMOKa3HUKH,
anpOyMiHH, TIO0YITiHH.

Yevhen Rudenko, Anatolii Tkachov, Olexii Tryshyn, Yevhen
Chyhrynov, Valerii Marchenko

Institute of Animal Sciences of NAAS

Effectiveness of the usage of an experimental preparation for animals
based on oil solutions of nanodiamonds of detonation synthesis, modified with
p-carotine

The harmlessness of the experimental preparation for animal organism that
based on oil solutions of nanodiamonds of detonation synthesis modified with B-
carotene. Efficiency of the use of experimental preparation was determined in the
conditions of physiology court of Institute of Animal Sciences of NAAS on crawls
and SF of experience economy of "Gontarivka" of the Kharkiv area on the heifers of
the Ukrainian black-white suckling breed of accidental age.

The better digestibility of this preparation administered intramuscularly in
experimental rabbits was confirmed. These rabbits’ growth, weight and body length
have increased in comparison with the peers who received the drug subcutaneously.
The experimental rabbits’ motor activity did not differ within group selection and
the pathological conditions were not detected.

A probable positive effect on increasing the level of B-carotene in
experimental heifers’ blood serum was fixed. Biochemical analysis of the
experimental heifers’ blood serum showed that the carotene content in the blood of
heifers in the control group (saline solution) almost was not changing during the
experiment. After injection of the experimental heifers of Tetravit the level of -
carotene in their blood serum increased by 102.8 mg% (20.9 %), while the level of
carotene in the blood serum of heifers that were injected with the experimental
preparation increased by 301.0 mg% (61.2 %). The indicators of the content of -
carotene increased due to the fact that the animals that were injected with Tetravit
have already been restored the content of vitamin A in the body and beta-carotene,
which came with feed, remained in the body in an unchanged form, while Beta-
carotene was transformed into vitamin A in the animals that were not injected with
Tetravit, so we see the difference in the content of B-carotene in the blood serum of
the 1st group (control group) and the 2nd research group (Tetravit). A significant
increase in the level of beta-carotene in the 3rd research group, that was
administered the experimental drug, can be explained by the fact that the
nanodiamonds contained in the preparation drug have increased the assimilation of
B-carotene from the feed received by the body significantly. The rest of the studied
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biochemical indicators of the animals’ blood serum of all groups were also within
the reference values and changed in different degrees after the injection of the
preparations. It was found that after calving, the cows of the experimental group had
an increased level of carotene in the blood (1.045+0.031 mg%), 0.252 mg% higher
than before calving. A month after re-introduction of the drug and two months after
the beginning of lactation, the level of carotene in the blood decreased slightly
(0.092 mg%). Accordingly, the content of vitamin A also decreased.

Keywords: rabbits, heifers, detonation synthesis Nanodiamonds, beta-
carotene, Tetravit, non-specific resistance, biochemical indicators, albumins,
globulins.

Beryn. 1lIBugke mocwiieHHs HecHneUU(iyHOT PpEe3HUCTEHTHOCTI
MOJIOYHOI Xy[IOOW, MiJBUINCHHS AHTHOKCHIAHTHHX Ta ACTOKCHKALIHHHUX
BIACTHBOCTEH MOXJIMBE IIUIAXOM 3aCTOCYBaHHSA IMYHOCTUMYJIOIOYHX
npenapatiB [7, 10, 16]. Ha eram po3BUTKY OiOTEXHOJIOTiHf MOCTIIHO
BiOYBA€THCS TOMIYK HOBHUX CHEUU(IYHUX TPErapariB Uil TBAPUHHUIITBA,
mo 3a0e3mevyBaTUMYTh ¢(PEKTHBHY MPO(DITAKTHKY 1 JTIKYBaHHS MOPYIICHb
obminy peuoBuH [6, 11, 13, 14, 22]. [lepcrieKTHBHHM HAMPSIMOM € PO3poOKa
IMYHOCTHMYJIIOUYHX TIperapaTiB, BATOTOBJICHUX Ha OCHOBI HAHOTEXHOJIOTIH
[5, 9, 12, 13, 25, 31]. Brim, MexaHi3mMu iX il Ha OpradisaM TBapHH
3aJIMIIAIOTHCS MaJIOOCIIPKEHUMH, PO3BUTOK IIHOTO HANpsiMy B YKpaiHi
3HAYHO MOCTYMAETHCS CBITOBOMY piBHIO. Lle muTaHHs Moke OyTH BUpillIeHe
3aBISIKM  pO3pOOKaM y Traily3l HAHOTEXHOJIOTIH, sKi mependavyaroTh
BUPOOHMIITBO Ta BHUKOPHCTAHHS SIK aJbTEPHATHBU OPraHidYHUM (QopMam
MIKpOEJIEMEHTIB T0OABOK y BHUTIIAMII YJIBTPAIMCIIEPCHUX YACTHHOK METaiB
[4, 8, 15, 26, 28]. Ixmi MepeBarn — EKOJIOTiYHA Oe3leKa, eKOHOMiYHa
JOLTBHICTh Ta epeKTHBHICTE. Ha 1mpomMy (OHI BYCHI Ta TNPAKTHKH BCE
yacTilie 3BEpTAIOTh yBary Ha BHKOPHUCTAHHS EKOJOTIYHO YHCTHX
npenapariB, 30KpeMa OeTa-KapoTHHY, 3HAYHO IIOIIUPEHOTO B IPHPOAI
POCIHMHHOTO MIrMEHTY Ta momnepeaHuka Bitaminy A [17]. Sk Bimomo, A-
BITAMIHHY IOXKHBHICTh KOPMIB JIsi XynoOM HOpPMYIOTH came 3a Oera-
kapotuHoM [18]. JlaBHO BijiomMa MO3WTHBHA [isi P-KApOTHHY HA OpPraHi3Mm
TBApHH K IMyHOCTUMYITFOF0UOI pedoBuan [21, 25]. BB Geta-kapoTHHY
Ha (YHKLIOHAJIBHY AaKTHUBHICTh IMYHOKOMIIETEHTHHMX KIIITHH OpraHi3My
TBapUH IPYHTYEThCS Ha aHTMOKCHAAHTHUX BJIACTHBOCTSX M€l PEYOBUHU.
Bin Takox BIUIMBaE Ha JKUTTE3NATHICTG Ta 3aIUIIJHEHHS SHIEKIITHH,
MiJATOTOBKY CJIM30BOI OOOJIOHKH CHIOMETPII0 10 IMIUIAHTalii eMOpioHa,
TUM CaMHMM 3HIDKYIOYHM eMOpIiOHaJIbHY CMEPTHICTh, Ta CIIPHSE pPOCTy W
po3BuTKy miona [19].

Bera-kapoTnH mnortparuisie 10 OpraHi3My KOpiB 13 POCIMHHUMH
KOpMaMmH, aje OaJlaHCYBaHHS PAIliOHIB 32 HUM 4acTo Majloe(eKTHBHE uepes
Te, IO BiH € HECTIMKOIO CIOIYKOIO, IIBHIKO OKHCHIOETHCS 1 PYHHYEThCS
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i Ji€fo CBiTNIA, KUCHIO TIOBITPs, TepMidHOI 00poOKH, OpominHsa. Uepes me
OaraTo KapOTWHY BTpAdaeTbcs y TNporeci 30MpaHHA, NPUTOTYBaHHSA 1
30epiranas kKopMiB. OT)Xe, BIIPOIOBXK 30epiraHHs CiHA 1 CHIIOCY BTpaTH
KapoOTHHY y HUX csraioTh Biamosizao 70 i 90 %. Kpim Toro, 300ximMiunuit
aHaJIi3 KOPMIB CBITYUTH MPO 3HAYHUH NedIIUT KapoTHHY Y KopMax i Horo
HU3bKY Olosoriuny moctynHicth [2]. ToMy akTyajlbHUM HAmpsSMOM €
po3pobKa iH’eKUiitHNX GopM KapOTHHOMICTKMX Ipenaparis, M0 J03BOJUTH
BBOJIMTH JI0 OPTaHi3My NOTPiOHY KiJbKICTh B-KapoTHHY [27].

VY Takux yMOBax OJHHM 3 aKTyaJbHUX 3aBJaHb € po3poOKa 3aco0iB,
0 3MIIHIOIOTh iMyHITeT TBapuH. llIBuake mnocuneHHs HecnenudigyHol
PE3UCTEHTHOCTI Xynobu MOXIIHBE HITSIXOM 3aCTOCYBaHHS
iMyHOCTHMYITIOROUNX mpemnapaTis [20, 23, 24, 30].

Metoro poGotu Oyino Bu3HA4YeHHS e(PEKTUBHOCTI IpemnapaTry Ha
OCHOBI ONIHHMX pPO3YMHIB HAHOAIMa3iB [ETOHAMIWMHOTO CHHTE3Y,
MOIU(IKOBaHUX B-KapOTHHOM.

Martepianu i meroau. J{7s peanizariii mocTaBJIeHHUX 3aBIaHb QaxiBIli
HayKOBO-BUPOOHWYOTO mignpuemctBa "Synta" i [HCTUTYTY TBapWHHHIITBA
HamionanpHoi  akamemii  arpapHMX  HayK  YKpaiHH  po3poOmim
eKCIIepUMEHTAIBHUI Tpernapar sl TBapUHHHUIITBA HA OCHOBI Ha(TOBHX
PO3YMHIB HaHOANIMa3iB JAETOHALIHOTO CUHTE3y, Moau(ikoBaHUX OeTa-
KapoTuHOM. Po3poOneHuii mpemapaT € PO3UYMHOM JUIS  BBEJCHHS,
COJIOM'STHOT'O KOJILOPY, B'SI3KOT KOHCHCTEHIIII, 13 3alaXxoM POCIMHHOI OJIil.
MoxiuBi 00'€KTH AJIsl BUKOPUCTAHHS: KPOJIMKH, CBUHI, BIBIl, BeJIMKa
porara xyzno0a, KOHI, XyTpoBi 3Bipi, cobaku Tomo. OcoOIUBOCTI
3aCTOCYBaHHS: TeMIlepaTypa pO3YMHY HaONMmkKeHa IO TeMIepaTypu Tijia
TBapwH i ctaHOBUTH 35—40 °C, KOHCHCTEHIIisI OTHOPiIHA.

EdekTuBHICTS BHKOpPHCTaHHS EKCIIEPUMEHTAJIBHOTO Mpernapary
BU3HAYAIM B yMOBax (i3i0JOTriYHOr0 IBOPY IHCTHUTYTY TBapHHHHMITBA
HAAH Ta AIT AI' «I'oHTapiBka» XapKiBCbKOi 00JacTi Ha KPOJIAX, a TAaKOK
TENUIAX YKPaTHChKOT YOPHO-PsI00T MOJIOYHOT IOPOJIU ApyBaIbHOTO BIKY.

3aBmaHHsIM T[EPIIOTO €Tamy JOCHIKEeHb OyJ0 BCTAaHOBUTH
HEUIKIUIMBICTh 1 e(EeKTUBHICTHP HOBOIO Ipernapary UUIIXOM pI3HHX
CIOCO0iB H0ro BBEJIGHHS B OpraHi3M KpOJIiB.

BiamosigHo o cxemu (Tabn. 1) ams mepumoro eKcrepuMeHTy OyIiio
chopMOBaHO TpPH TPymu KpoisiB-cammiB y Bimi 45 ni6: I rpyma —
koHTpoibHa, I i III — mocmimui. Pi3HUIS MK AOCHITHHMHU TpyNaMu
noyisrana B croco6i BBexeHHs mpemnapary: Il rpyma — migmkipao, I —
BHYTpilIHBOM's130B0. [Ipenapar BBOIWIM MEIMYHMM IMINPUIOM, 00'eM
pozunny — | Mi1. [HTEepBai yacy Mix JBOMa iH'€KLisIMH cTaHOBUB 7 1i0. Jlyist
EKCIIEPUMEHTY BHKOPUCTOBYBAJIM PO3YMH, SIKMH HAJIMBAIN B YHUCTY CKISHY
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€MHICTh, TE€PMETHYHO 3aKpHUBAIA TYMOBOIO NPOOKOI0 3 aIIOMiHIEBOIO
00KaTKOIO i CTEPHITI3yBAIM B aBTOKJIABI Mepe]] BAKOPUCTAHHSM.

1. Cxema gocainy

Bix, Crioci6 BBeeHHS JozyBanus i Tpadik
I'pymn .
Iio6 mpenapary BBEJICHHS
I (koHTpOBHA) — —
[T (nmocmimgHa) 45 M AIKIPHO 1 M1 omH pa3 y 7 nib
. . , 3 MIOBTOPEHHAM KypCy
[T (mocmimHa) BHYTPIITHHOM'SI30BO uepes 7 1i6

VY Xomi eKCIIepUMEHTY 3/iHICHIOBAIN KOHTPOJIb 33 3arajibHUM CTaHOM
MiATOCTIIHUX TBapHH. 3MIHH B PO3BUTKY BH3HAYald 3a peE3ysbTaTaMu
IHIMBIIyaJbHOTO 3Ba)KYBaHHS. 3a HIOJACHHUMH TOKa3HHKAaMH KUBOI MacH
0yJ10 pO3paxoBaHO CEPEAHBOI000BI 1 BITHOCHI IPUPOCTH KPOJIIB.

Ha npyromy eramni nociimkens y JIT JII' «"oHTapiBka» XapKiBChbKOi
obmacti Oymo cdopmoBano Tpu Tpymu 1o 20 TON. TEIHIb-aHAJOTIB
YKpaiHCBKOI YOPHO-PsI00T MOJIOYHOI MOPONH OTHOTO BIiKYy 32 BBEACHHSIM
npenapatiB: | — xkouTpompHa ((iziomoriunmit posumn), I mociimHa
(terpagir), Il mocnigHa (eKCTIEpIMEHTANBHUMA TIperapar — OJIHUN PO3YNH
HaHOAJIMa3iB AETOHALIHHOTO CHHTE3Y, MOIU(IKOBaHUH PB-KapoTHHOM). Yci
npenapatd BBOAWIM Yy BUNIiAl migirpitux go 30-35 °C po3umHIB y
Jo3yBaHHI 110 20 MJI/TOJ. BHYTPILIHEOM s130B0 Y TepmiH 14-30 ni6 nepen
OCIMEHIHHSIM.

VY neHb BBeIEHHs npenapatiB i uepe3 14 ni0 y tenuup BigOupanu
3pa3Ku KPOBi It GI0XIMIYHUX JOCHIHKEHb aJanTaliiHuX BIacTUBOCTEH. Y
CHpOBATIl KPOBI BH3HAYAIIM KUIBKICTh €PUTPOLMUTIB Ta JIEUKOLMUTIB, BMICT
reMoriio0iny, OimkoBHX Qpakuiii (ampOyMiHIB 1 TIIOOYIIHIB), TIIOKO3H,
3arajlbHOTO  XOJIECTEPUHY, KapOTHHY, a TaKOXX aKTHBHICTh JIYXKHOI
(ocdarasm, acmaprataminoTpancdepasy, adaHaHIHaMiHOTpaHcdepas3n Ta ix
criBBiHOIICHHS [29].

ExcriepuMeHTH BHKOHaHO 3TiJHO 13 3arajJlbHUMH TPHHIHUIAMHA
TYMaHHOTO IIOBOJUKEHHS 3 TBapWHAMH, IO YyxBajeHo Ha [lepmomy
HalioHaNFHOMY KOHTpeci 3 6ioetnxm (M. Kuis, 2001 p.), Ta y3romkeHo 3
MOJIOXKECHHAMH €BPOIEHCHKOi KOHBEHINI NMPO 3aXMCT XpeOETHWX TBapHH,
SKUX BHUKOPHCTOBYIOTH JUI €KCHEPUMEHTANbHOI Ta 1HIIOI HAyKOBOi METH
(Crpacbypr, 1985 p.).

BioxiMiuai JOCHi/KEeHHS yCiX 3pas3KiB KpOBI TPOBOAWIN B
akpenuToBaHiit mabopatopii BJI TOB «CmaptbioJlady.

CraTHCTUYHUI aHaji3 pe3yibTaTiB JOCHIDKEHb 3JIHCHIOBAIN 3a
JIOIIOMOTO0 IporpaMHoro cepeposuia Excel.
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PesyabTaTn Ta 00roBOpPEHHSI. BumnpobyBaHHsM
eKCIIEPUMEHTAIBHOTO IIPenapary Ha KpOJISIX BCTAHOBJICHO, IO BIiH MOXE
OyTH BimHECEHMH [0 HEIIKi[IMBHUX, a/pke BHACIIIOK HOTO BBEICHHS
MATOJIOTIH Ta HETaTMBHUX 3MiH HE BHSBIICHO, Ha KiHEIb IOCTIAY BCi
TBapWHM, HE3AJIC)KHO BiA TPYIH, 3aIUIIWINCS XUBUMH. 32 IapaMeTpaMu
pocty B yci mepiomu mocuizy momomHsk III rpymm maB mepeBary Hap
poBecHMKaMM KOHTpousibHOI Ta Il mocmignoi rpyn (tabin. 2). 3okpema mpu
JpyroMy BBeIeHHI MojoaHsSK kpouiB III rpymu MaB BuIly XKHUBY Macy
MOPIBHSHO 3 KOHTPOJILHOIO Ipymoto Ha 2,6 %, a 3 1l nocnigHoO rpymnoro —
Ha 3,0 %. Y KiHLI 10CIily TeHICHIIISI II0A0 301IbIISHHS XXHBOI MacH y HUX
30eperyiacs i 3Haxouiacs Ha piBHI Bigmosiaao 1,9 i 1,7 %. BogHouac y
npoLeci pocTy MiIBUIICHHS CEPEAHBOI000BOTO MPUPOCTY JKUBOI MacH
MOJIOTHIKY MPOXONWIO 3 OUIBIIO IHTEHCHBHICTIO: pPO30DKHOCTI Ha
KopucTh TBapuH Il rpynu Hag KOHTPOIBHOO IPpyMoro ctaHoBWIN 8,7, a 3 11
JOCIITHOO TpyToo — 6,5 %.

2. luHaMika KMBOI MACH MiTOCTITHOr0 MOJIOAHAKY KPOJ1iB
I'pynu
I koHTpONTEHA II mocmigaa III mocmigua

ITokazuuk

’KuBa maca Ha
MMOYaTKY AOCIIY, T 1972,50+£75,65 | 1967,50+77,28 {1981,25+113,33
JKuBa maca mij gac
npyroro BBeneHHs, | 2147,50+64,98 | 2137,50+78,49 | 2202,50+99,93
JKuBa maca B KiHIi

JOCIiy, T 2387,50+61,42 | 2391,25+83,43 |2432,50+116,14
AGCOIOTHUI

pupicT, T 415,00 423,75 451,25
Cepennbo000BUit

HPUPICT, T 29,6 30,2 32,2

AHaJOTiYHUI Tpolec cIocTepiraid i 3a JIOBXKHHOI Tyiyda
(tabm. 3). 3okpema mepeBara MonomHsky III rpymm Hag KOHTPOJIEHOO
rpymoto craHoBwia 4,9 % ta Il rpymu — 2,8 %, 3a obxBaTom rpynei 3a
JIONaTKaMH MOJIOJTHSK YCiX IPYIl HE pPi3HUBCA.

3. 3MiHN eKkcTep’€PHUX NPOMipiB MiXOCTIHOT0 MOJIOAHAIKY KPOJIiB

I'pynu
IToka3uuk - -
I xoHTpOSIBEHA II mocmigna III mocmigna
JoBxwuHa Tyiy0a, cM 48,50+0,65 49,50+0,84 50,88+1,26
OO0xBar rpynei, cMm 29,50+0,65 29,25+0,63 29,50+0,96
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PyxoBa aKTHBHICTh MiIAOCIITHUX KPONIB 3HAXOIMIAcS B MeEKax
MOOOBHX KOJHMBAaHb 1 Malo BiApi3Hsmacs y po3pisi rpym. Emementn
MOBEIIHKN OyJiH TpeACTaBieHi irpaMu, aKTHBHHMHU IIEPECYBAHHAMH IIO
KJITIi, CHOM Ta KOPMOBHUMH peakmisMu. [lin yac BBeOeHHA IpemnapaTiB
MOJIOJHSIK TTIOBOAMBCS CIIOKIHHO, MOTIPIICHHS alleTUTY, BiIMOB BiJ KOpMY 1
BOJIW HE crocTepirainu. Bimpasy micis BBEeIEHHS IIperapaTiB HETaTHBHHUX
peakiiii 3 OOKy MiTOCTIMHOTO MOJOJHAKY HE BiJ3HAYAIM, a B MIiCIl
MPOKOJTY MIKIPH TOJIKOIO HE OYJIO0 MOMIYEHO ITOYSPBOHIHHS Ta IPHUITYXJIOCTI.

VY pocmini Ha TENMLSMX MICJsS BBEAEHHS EKCIEPUMEHTaJIbHOTO
npenapary HpOBOJIWIN KIIHIYHUH OTJIS] TBapWH, BUIMMHX MATOJIOTIH He
BUSIBIICHO.

bioximiyHuii anami3 mokaszaB (tabm. 4, 5), mo (GOHOBI MOKA3HUKH
BMICTY -KapOTHHY y CHPOBATIII KPOBi BCIX TPYII TeIHIb OYIIK B Jiara3oHi
0,490-0,493 mr%. Bwmict kapoTHHY y KpOBi TeNWIb KOHTPOJBHOI TPYIH
(diziomoriuHmil PO3YNH) MPAKTUIHO HE 3MIHIOBABCS BIIPOJOBXK Mociimy. Y
CHpOBATIIi KPOBi TBapHH AOCIITHOI TPYMHU (TETPaBiT) piBEeHb P-KapOTHHY
migsunmueest Ha 102,8 mr% (20,9 %), a y cupoBartiii KpOBi TETHUIb, SIKIM
BBOJIMJIN CKCIIEPUMEHTAIBHNHN Mpenapar, piBeHb KapOTHHY IMiABHUIINBCS Ha
301,0 mr% (61,2 %). Iloxa3HuKH BMICTY [B-KapOTHMHY ITiJBHIIMIMCS 32
paxyHOK TOTO, IO TBAPUHU, SKAM OYyJIO BBEIACHO TCTPABIT, BXKE BIIHOBHIN
BMICT BiTaMiHy A B OpraHismi, i 6eTa-KapOTHH, SIKHi HaliHIIOB 3 KOPMaMH,
3aJIMIIMBCSL B OpPraHi3Mi B HE3MIHHOMY BHUIJISII, @ y TBapHH, SIKUM He
BBOJIMJIM TETPABIT, OeTa-KapoTHH TpaHC(HOpPMYBaBCs y BiTaMiH A, TOMY MH i
0auyuMo PpI3HUIIO BMICTy [-KapoTHHY Yy cHpoBaTmi KpoBi [ rTpymum
(xouTpOomBHOI) 1 II mocmigHoi rpymu (Tetpasit). Y 1l mocnimHoi rpymw, sKii
BBOJIMJIN €KCHEPUMEHTAIBHUN TpenapaT, 3Ha4yHe ITJBUIICHHs piBHA Oera-
KapOTHHY MOXHA MOSCHUTH THUM, IO HAHOAJIMa3W, IO 3HAXOIATHCS Yy
mpemnaparti, 3HaYHO IiIBUIIYIOTh 3aCBOIOBAHICTh -KapOTHHY 3 KOPMIB, IO
HaJXOJATh 10 OpTraHi3My.

Pemrra nmocmipkeHMX OIOXIMIYHHMX TIOKa3HHMKIB CHPOBATKH KpOBI
TBapUH YCIX TPYI TaKOXK 3HAXOAWINCS B MeXaxX peepeHTHHX 3HA4YeHb i
3MIHIOBJIMCS B PI3HUX CTYNEHSX Micisl BBEJCHHs mpemnapaTiB. KijgbkicHi
XapaKTEePUCTUKU OIOXIMIYHMX IOKAa3HUKIB KPOBI BeJNMKOi poraroi XymoOu
3anexaTh BiJ pisHOMaHITHUX (akTopiB [1]. Taxk, BimomMo, 0 KOHIIEHTpAIis
3araJlbHOTO TPOTEIHY 1 3aJUIIKOBOIO a30Ty y CHPOBATII KPOBi OiibI
BHUCOKOIIPOJYKTUBHUX TBAapWH BHINA HDK Yy MEHII NPOAYKTHBHUX.
[Toka3HuK 3arajgbHOTO MPOTETHY Bapiloe 3aJIS)KHO BiJl PI3HUX BUJIB 1 mOpPiz
TBapHH, iX BiKy i crati [32]. Takox 6ioXiMiyHI MOKA3HUKU KPOBi 3aJeXKaTh
BiZ (i3i0OTiYHOTO CTaHy TBapWH, HANpPHKIAA, HANPUKIHII BariTHOCTI y
CHpOBATIi KPOBI MiJBUILYEThCS KOHLEHTpALisl IMyHOIJIOOYJiHIB, IO
OB’ s13aHe 13 MOAAJBIIUM X BMICTOM y MoJio3uBi [33].
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BinkoBa kapTHHA KpOBi 3HAYHO 3MIHIOETHCA i BIDTMBOM YMOB TOJIBII Ta
YTpUMaHHS, TaK, O10XiMi4HI TOKa3HUKH 3aJI€XKATh BiJl CE30HY POKY (i 3MiHH
CKJIaqy KOPMIB y pamioHax) — BIITKY Y KPOBi BHII[a KOHIICHTPAIiS KAPOTHHY
Ta IHIIWX BiTaMiHIB, IY)XHUHA pe3epB, BMICT KabIifo i pocopy mopiBHIHO
13 3UMOBHM Tiepioniom [34].

V HaroMy gocnii Mu crioctepiranu iporiaue (P>0,95) 30inbieHHs
BMICTY 3arajJpHOTO Oika y CHPOBATIi KPOBI TENHUIb ICIS BBEICHHSI
eKCIIEpUMEHTAIBHOTO  TIperapary 1 IIBUIIEHHS (3  HEBHCOKOIO
Biporigmictio, P>0,90) — micis BBemeHHs TeTpaBiTy. BoaHowac piBeHB
3arajpHOrO Oika y cupoBarui kpoBi TBapuH III mocmigHol rpymm micis
BBEJ/ICHHS Iperapary OyB BUIIUM, HDK Y TEJHIb iHIIUX IPYII, M0 CBIIYUTH
npo OUIbLI IHTEHCHBHY NPOIYKLIIO IMyHHUX rIoOymiHiB. [ligBuineHHs
piBHS 3arajbHOrO OiNKa B YCiX Ipynax MOXKHA MOSCHUTH THM, IO TBAPHHU
OTpUMYBaJIM OiJbIlle KOHIEHTPOBAaHMX KOPMIB Y 3B’SI3Ky 3 I0YaTKOM
OCIMEHIHHS.

PiBeHp anpOyMiHIB TMiIBWIIYBaBCS y TEIHIb YCIX TpyH IIicis
nmociainy. binkosuit koedimienT (A/I') Maike He 3MiHIOBaBCS Y TBApHH yCiX
rpym. 30UTbIIeHHS TII00YIIiHOBOI (pakmii OiKa y TENHIs TOCTIAHOT TPYIH
BinOyImocs 3a paxyHOK O-TJI00YIiHIB.

PiBeHp ceuoBMHM (Mapkep 3HIDKEHHS KIyOKOBOI (QimbTparii) y
CHpOBATIli KpPOBI yciX TPym TBapWuH HEBIPOTIMHO IIiIBUIIYBaBCI
MPOTOPLIHHO /0 BMICTY 3arajbHOro Oinka: y | KOHTpONbHIH rpymi — Ha
0,147 mmons/n, y 11 mocniguiit — #a 0,070 mmoms/i1, y III gocmiguiit — Ha
0,249 mMmonb/n. Brim, B yCiX rpynax BMICT CEHOBHHH 3HAXOIMBCS y MeXax
(i310J0TIYHHUX KOJIMBAHb.

Jemro 3HmKYBaBCs (HEBIPOTIAHO) MICs BBEACHHS 000X BITAMIHHHX
npenapatiB  Bmict ACT (BigmoBimmo Ha 3,118 Ta 0,830 on./m).
CmiseigHomenHss ACT/AJIT 3MeHITyBajocss HEBIPOTITHO Y KOHTPOJIBHIH
rpymi Ha 0,042 on., y I mocmimwiit — ma 0,107 ox. 1y Il mocuimuiit — Ha
0,088 oxn. 3 Heucokum crymeHeMm BiporimHocti (P>0,90) 36inpmryBaBcs
BMicT AJIT y koHnTpombHOI Tpymu (Ha 1,393 on./m) i Il mocmigroi rpymu (Ha
0,902 opn./m), y aApyroi HOCTIOHOI TPymH HE3HAYHO 3MEHINyBaBcs (Ha
0,169 om./m).

Bucoke BiporijgHe MiJBHUIIEHHS BCTAHOBJIEHO MiX BMICTOM JIyXHOI
tocdarazu y Temunp 11 i III mocmigHuX Tpym miciast BBEACHHS MpenapaTiB —
BigmosigHo Ha 21,1 Ta 23,4 %.

PiBeHb TIIIOKO3M MICIIsi BBEICHHS EKCIIEPUMEHTALHOTO Ipenapary
MiABHUIITYBaBCA y TBAapuUH KOHTposibHOI rpymu Ha 0,042 mmons/m, 11
nmociaigHoi rpynu — Ha 0,152 mmons/m, y I nocninnoi — Ha 0,148 MMomB/II.

CrocTepirajiy TEHASHIIIO 10 MiIBUIICHHS BMICTY B CHPOBATIli KPOBI
3arajbHOTO XOJIECTEPOIIy: Y TeNHIb KOHTPOJILHOI IPpyNy BiH 3011bIIMBCS HA
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0,116 mmons/n, y Il mocmigroi rpymu — Ha 0,241 mmons/n i B 111 gocmigrol
rpynu Haibinbme — Ha 0,558 MMoTB/11.

Y HactynmHoMy pocmimi Oymo Bimibpanmo 15 mepsicrox 3 11
JIOCTITHOL TPYTIH, KM y TePMiH He Oibire 7 i micis OTeNIeHHs BBOIIITH
mo 20 MII/TON. eKCIepuMEeHTaNbHOro mpemapary i depe3 30 mi6 poOmmm
MOBTOpHY iH’ekmiro. [lepen KOXKHOIO 1H€KIIE0 Ta Yepe3 MICAIb IiCII
JApyroi iH’ekwil y JOOCHITHMX KOpIB BiIOMpaaW 3pa3kh KpoBi Ui
010XIMIYHUX JOCIIIKEHD.

BcTaHoBieHO, 110 Ticis OTENeHHS! KOPOBH AOCIIIHOI TPYIH MajH
MiBUILIEHUH piBeHb KapoTuHy B KpoBi (1,045+0,031 mr%), na 0,252 mMr%
BUIIE, HIX J10 oTeneHHs. [lepen MOBTOPHMM BBEIEHHSM HperapaTry BMICT
KapOTHHY OYB HIDKYHM, 1[0 MOXE OYTH TOB’SI3aHHMM 13 TIOYaTKOM JIAKTaIlii i
BUTpaTaMH KapoOTHHY Ha YTBOPEHHS MoJjoKa. Yepe3 MicsAlb Micis
MOBTOPHOT'O BBEJCHHS TpEapaTy i JBa MicAILI BiJ IOYATKY JIAKTAIi{ piBeHb
KapoTuHy y KpoBi e He3HauHo 3Hm3MBcA (0,092 mr%). BiamosigHo
3HHM3HBCSA 1 BMICT BiTaMiHy A. BTiM, piBeHb KapOTHHY y KOpIB y el epion
OyB 3HaYHO BUIIUM, HIX IO OTEJICHHSI.

[licns meprmoro i MOBTOPHOTO BBEAEHHS IIpENapaTy IOMITHO
3HM3MBCS BMICT 3arajbHOro OiTKa, MO0 CBIQYUTH TMPO CTaOLTI3aIiI0
opraniamy. PiBeHp anpOyMiHIB 30UIbIIYBaBCS 3 KOXKHOI 1H EKIII€IO,
rIoOyIiHIB — JCm[0 3HIKYBaBCs. BIpOrigHO MiJBUINUBCSA OiNKOBUIH
KoeimieHT. 3HAYHO 301IBIIMBCS BMICT CEYOBUHH y KPOBI 1 BIAMOBIAHO —
a30Ty CEYOBMHH, IO CBIIYUTH MPO BUCOKHH PiBEHb 3aCBOIOBAHHS Oijka
kopMy. PiBeHp ACAT, AnAT i cHiBBITHOIIGHHS MICIIS MOBTOPHOI iH’€KIIIT
3HWKyBanucs. Bwmict syxHOi (ocdarazm micns mepmoi iH’ekmii 3pocTas,
MICNIsST TIOBTOPHOI 3HMKYBaBCs. PiBeHb KpeaTWHIHY 3HW)KYBaBCS IIiCISA
KO)KHOTO BEJIEHHS MpernapaTy BimmoBimHo Ha 5,992 1 5,042 MKMONB/I.
3HmKeHHS BMICTY BiTamiHy E y cupoBarti KpoBi Moxke OyTH MOB’si3aHE i3
TOPMOHAIIFHOIO TIepeOyAOBOI0 OpraHi3My Ha JAPYroMy MICSI JaKTaIii.
Omxe, OUIBHIICTh OIOXIMIYHMX TOKa3HHWKIB CBIIYUATH MPO CTAOLTI3AIlIO0
O1IKOBOrO 1 BYIJIEBOAHOTO OOMIHY Y KOpIB-IIEPBICTOK MiCNsi BBEICHHS
eKCIIEPUMEHTAIILHOTO Tperapary.

TakuM YMHOM, OJIIHHWN pPO3YMH HAHOAJIMa3iB JIETOHALIIHOTO
cuHTe3y, MoaudikoBaHUHN B-KapOTHHOM, 3HAYHO MiJBUIIYE 3aCBOIOBaHICThH
B-xapoTHHY 3 KOPMIB, IO HaJIXOAATh. Po3poOmeHmii mpemapar mHifBHITYyE
piBeHb KapoTHHY B CHpOBaTIi KpOBI TEJIUIb MOJOYHOTO HAIpsSIMy
NPOJYKTUBHOCTI TAapyBaJIbHOTO BIKY 1 MOXXE€ BHKOPHUCTOBYBATHCS IS
MiABUIIICHHS IMYHITETY.

BucHoBku

VY nocnigax Ha J1abOpaTOpHUX TBapHHAX (KPOJIAX) BCTAHOBJIEHO, L0
eKCIIepUMEHTAILHUI TpernapaT Ha OCHOBI OJIHHMX PO3YMHIB HAHOAIMas3iB

196



ISSN 0130-8521. Ilepenripue Ta ripchke 3emiuepo0CTBo i TBapuHHUIITBO. 2022. Bum. 72 (2)

JNETOHALIHHOTO CHHTE3y, MOIU(IKOBaHWX [-KapoTHHOM, MOxe OyTh
BHU3HAHO HEIIKIUIMBAM BIIIOBITHO 10 KiIachdikarii Oe3mekn i iXHbOTO
OpraHizMy.

JloBeIIeHO TMepCIeKTHBHICTh 3aCTOCYBaHHS Ta IO3UTUBHUI BIUIUB
po3po0bieHoro mpemapary Ha pIicT Ta PO3BUTOK MiANOCIITHUX KpOIiB.
Beenmenns mpemapaTy pisHEMH crioco0aMu  (BHYTPIIIHBOM'S30BO  Ta
MIIIKIPHO) HE MaJIO CYTTEBOI Pi3HHMII, ajle TOKA3HUKH PO3BHUTKY, BIACTHBI
MOJIOIMM KpOJISIM, BHACJIIZIOK BHYTPILIHBOM 'SI30BOTO BBEJICHHS IIpenapary
OyJnu 1enio BULTUMH.

OnHOpa3oBe BBEJCHHS EKCIEPHUMEHTAIBRHOrO mpenapary 12-
MICSIYHUM TENHUIPIM BUKJIMKAIO 3MiHY OlOXIMIYHMX MOKa3HHKIB CHPOBATKU
KpOBi, OUIBLIICT 13 SKUX CBIMYUTH NOpPO cTadumi3auilo OiIKOBOrO i
BYIJICBOJAHOTO OOMiHY Yy KOpIB-TIEPBICTOK. 30KpeMa CIIOCTepirain
JIOCTOBIpHE IINBHIICHHS pPIBHA 3arajJbHOTO OiNKa y CHPOBAaTIi KpOBI,
myxHOI ¢ochaTasu Ta KapoTHHY. 3 HEBHCOKHM CTYICHEM JOCTOBIPHOCTI
nigsuiryBaBcst BMicT AJIT, TIIIOKO3M Ta 3arajJbHOIO XOJIECTEPOITy MICIS
BBCICHHS  CKCHEPHMEHTAIBFHOTO  Ipemapary. PiBeHb  KpeaTHHIHY
3HIDKYBaBCSl IMICS KOXKHOTO BEJCHHS IperapaTy BiAmoBimHo Ha 5,992 i
5,042 mxmons/n. Yei gocimimkeHi 010XiMi4HI OKa3HUKH CUPOBATKU KPOBI
JOCIIIHUX TBAapHH TNepe0dyBaii B MexaxX peepeHTHHX 3HauyeHb, MPOTE
BBEJICHHS EKCIIEPHMEHTAIILHOTO IMperapary BHKIMKAJIO OiiblIl 3MiHH, HIXK
BBEJICHHsI TeTpaBiTy. [licis oOTelleHHs KOPOBHM MOCTIMAHOI TPYmH Maiu
MiBUILIEHNH piBeHb KapoTuHy B KpoBi (1,045+0,031 mr%), na 0,252 mMr%
BHIIE, HDX 10 OTeNneHHs. [lepes MOBTOPHUM BBEACHHSAM Ipenapary piBeHb
KapoOTHHY OYB HIDKYHM, IO MOXe OYTH TOB’SI3aHHUM i3 TIOYaTKOM JIAKTAIii i
BUTpaTaMH KapOTHHY Ha yTBOPEHHS MOJIOKA.

OmiiHUE  po3YMH  HAHOAJIMAa3iB JIETOHAII HTHOTO CHHTE3Y,
MOIU(pIKOBaHUH [-KapOTHHOM, 3HAYHO IIiJBUIIYE 3aCBOIOBAHICTH [3-
KapOTHHY 3 KOPMIB, IO HagXoAsATh. Po3poOiieHWid mnpemapaT MHiIBHILYeE
piBeHb KapOTHHY B CHpOBaTIi KpOBI TENHUIb MOJOYHOTO HAIpPsSIMy
NPOJYKTUBHOCTI MapyBaJbHOTO BIKY 1 MOX€ BHKOPHUCTOBYBATHCS IS
MIABUIICHHS IMYHITETY.
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