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THE RATIONALE FOR ENVIRONMENTALLY-ORIENTED PLANT PROTECTION STRATEGIES
FOR MAIZE AGAINST PESTS AND PATHOGENS
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Among grain crops in Ukraine, the key role belongs to the cultivation of corn. According to the results of recent
years, its share in the total volume of grain production is almost 50 %. There is a constant trend towards an increase in
the gross production of corn for grain. Modern studies by many scientists have proven that in order to obtain a high yield
of corn, it is necessary to pay attention to all components of its cultivation technology. The review of literature sources
presented in the article demonstrates the importance of elements of modern technologies for growing corn, in particular
the system of protecting crops from harmful organisms. An integrated protection system consists of mandatory,
preventive, agrotechnical, organizational and economic measures and techniques that must be used taking into account
the distribution and number of harmful and beneficial organisms, as well as the general condition of plants.

In conditions of dependence on adverse weather conditions, constant stressful situations, and reduction of negative
external influences on the production of environmentally safe products, the need to continuously conduct phytosanitary
monitoring of corn crops in order to identify pests and the most dangerous diseases and timely conduct (if necessary)

chemical preventive measures with the most effective and approved preparations is justified.
Keywords: corn, plant protection, phytosanitary monitoring, pests, diseases, weeds, yield.

This is an open-access article under the terms of the Creative Commons

Introduction

Nowadays, the problem of grain production is a
priority in the programs of agricultural development of
Ukraine. Its solution has an important impact not only
on agricultural production, but also on some branches of
light and food industry, as well as on the standard of
living of the population. In connection with the need for
a stable supply of food and feed grain to the state, this
problem must be considered from the standpoint of food
security as a priority among all problems of the agro-
industrial complex (Kabanets V. M. et al., 2023).

Modern research by many scientists has proven
that in order to obtain a high yield of corn, it is necessary
to pay attention to all components of its growing
technology. If, taking into account the growing
conditions, agricultural techniques and field potential,
the correct selection of corn seed hybrids is made, the
recommended plant density is observed, macro- and
microelements are introduced during the growing
process and preparations are used that allow obtaining
the predicted yield and protecting the crop without
harming the plant itself — we have a chance to make the
most of the genetic potential of a particular corn hybrid
and obtain a high yield and estimated profit when
growing competitive corn grain. (Barbosa J. Z. et al.,
2022; Zakharchenko E. et al., 2024).

Despite the positive trend towards higher
productivity of corn compared to other grain and fodder
crops, it should be noted that this crop can form stable
yields at the level of 6.0-7.0 t/ha. At the same time, the
amplitude of fluctuations in corn yield in agricultural
enterprises can reach or even exceed 100 %. Such a
large variety and variation in the level of corn yield

indicates the presence of significant unused reserves of
its growth. This is mainly due to the low technological
support for corn cultivation. A large amplitude of
fluctuations in corn yield is disadvantageous neither to
society nor to an individual producer. The level of this
indicator largely determines not only the economic
condition of livestock farming, but also of the grain
industry as a whole (Hungria M. et al., 2022;
Mishchenko O. V. et al., 2024).

Among grain crops, corn is the most widely
grown crop in Ukraine. According to the results of 2019-
2023, its share in the total grain production was almost
50 %, while wheat — 36 %, barley — 11 %. In Ukraine,
there is a steady trend towards an increase in the gross
production of corn for grain. If until 2000, the yields of
this grain did not reach 4 million tons, then from 2011
to the present they have significantly exceeded the
20 million mark. At the same time, 2013 became record-
breaking, when the corn harvest reached 30.9 million
tons, and 2018, 2019 — with a harvest of this type of
grain of over 35 million tons (Radchenko M. V. et al.,
2022; Datsko O. et al., 2024).

Sumy region is one of the leading domestic
producers of corn. In 2019-2023, the area under grain
corn in all categories of farms in the region amounted to
406.7 thousand hectares, and the gross harvest of this
type of grain in the balance weight reached almost
3.3 thousand tons. Sumy region ranks fourth in Ukraine
in terms of area occupied by grain corn, and fifth in
terms of gross production of this type of grain. The
region's share in total grain production in Ukraine is
9 %.
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In the structure of agricultural crops in Sumy
region over the past 5 years, the share of corn for grain
has exceeded 34 %. Larger-scale cultivation of this type
of grain is observed in agricultural enterprises, which are
concentrated in the Forest-Steppe agro-climatic zone
(Sumy district — 30.6-37.6 thousand ha and Romensky
district 32.3-50.0 thousand ha). The average yield of
corn for grain was 8.0-9.1 t/ha.

Existing fluctuations in production volumes do
not affect domestic corn consumption in Sumy region
and in Ukraine as a whole. For Ukraine, corn is an
export-oriented agricultural product. The domestic
market demand for food and feed corn is within 20 % of
its total production. Therefore, most of the harvest is
sold on foreign markets (Kabanets V. M. et al., 2023).

An important element of modern corn growing
technologies is an integrated system of crop protection
from harmful organisms, the primary focus of which is
weed control (Notununu I. et al., 2022).

Corn crops are weedy on 92-98 % of its growing
areas. The main reason for this is soil contamination
with weed seeds, the average reserves of which in the
arable layer exceed 1 billion pcs./ha. The appearance of
a particular type of weed is associated with the
conditions, beginning and duration of vegetation,
features of soil cultivation before sowing and during
plant care. The temperature regime of the soil, the level
of acidity of the soil solution, etc. are also of great
importance for the germination of weed seeds.
Depending on the soil and climatic conditions of
cultivation, the number of species composition of weeds
in corn crops can be represented by 10-19 species,
among which the most harmful are monocotyledonous
millet (common flatweed, blue mouseweed, green
mouseweed, blood-red glove, hemostatic glove, as well
as common oat, field foxtail). A significant threat is
posed by perennial rhizomatous (creeping wheatgrass)
and rhizomatous weeds (pink thistle, yellow field thistle,
field birch, creeping bittercreeper) and annual
dicotyledons (common primrose, white quinoa, black
nightshade, tenacious primrose, odorless chamomile).
The harmfulness of weeds in corn crops is extremely
high. For With 15 plants per square meter of creeping
mustard, the yield is reduced by 80 %, 12 pcs./m? of
ordinary flatbread — by 29 %, and 10 pcs./m? of ragweed
— by 34-41 % (Ahmad |I. et al., 2020; Zakharchenko E.
et al., 2023a).

Soil compaction is of great agrotechnological
importance for reducing weed infestation, especially in
the case of moisture deficiency. A characteristic feature
of this method is the provoking of weed seed
germination, which contributes to their more complete
destruction by herbicides or mechanically. The
effectiveness of compaction depends on the mass of the
rollers and the mechanical composition and moisture of
the soil. It should be carried out, as a rule, after sowing
or simultaneously with it with ring-spur rollers (the use
of other types is not excluded). On soils heavy in
mechanical composition and with high moisture of the
seed layer, compaction should not be used to prevent the

formation of a soil crust and moisture loss
(Kalenska S. M. et al., 2018).

Materials and methods

When growing corn using herbicide-free
technology, after sowing, when annual weeds germinate
(thread phase), 1-2 pre-emergence harrowings should be
carried out. The working speed of the unit is 5-6 km/h.
In the phase of 2-3 and 4-5 leaves in corn, post-
emergence harrowing is carried out. The type of harrow
is selected depending on the soil compaction and the
area being covered, the speed of the unit is 4-4.5 km/h
(Skakun V. M. et al., 2022).

During the growing season, if necessary, one or
two inter-row cultivations should be carried out together
with fertilizing: the first and second in the phase of 3-
6 leaves to a depth of up to 8 cm with a gradual decrease
in the depth of cultivation with arrow-shaped tines
270 mm wide (220 mm) and razor tines (165 mm), as
well as weeding harrows; the last loosening is carried
out in the phase of 7-9 leaves to a depth of 4-6 cm with
cultivators equipped with arrow-shaped tines and hillers.
The speed of the unit during the first inter-row
cultivations is 5-6 km/h, and with the latter (with a
hiller) — 8-10 km/h. In fields dominated by perennial
rhizomatous weeds, the cultivation depth is increased by
2-3 cm (Zakharchenko E. A. et al., 2022).

Preventing the negative impact of weeds in corn
crops is possible only by implementing an integrated
protection system, an integral element of which is the
chemical method (Liu Y. et al., 2022).

Results and discussion

Today, there is a wide range of products for
reducing weeds in corn crops. These include pre-
emergence herbicides (basic) based on the following
active ingredients and their combinations: acetochlor,
metolachlor, propisochlor, dimethenamid, isoxaflutole,
pendimethalin, acetochlor + terbuthylazine, metolachlor
+ atrazine, metolachlor + terbuthylazine + mesotrione,
and others. They are able to protect corn crops from a
wide range of annual grass and broadleaf species by
effectively controlling both seedlings and weeds that
germinate from seeds. The positive aspects of soil
herbicide application are low phytotoxicity to the crop,
a long application period (before sowing, after sowing,
but before the emergence of crop seedlings) and
protective action (30-60 days), which makes it possible
to ensure the cleanliness of crops during several "waves
of weeds" and creates optimal conditions for the growth
and development of corn in the initial stages. However,
pre-emergence application of herbicides, as a rule, can
be used only on soils with a humus content of at least 3-
4 %, and their effectiveness largely depends on soil
moisture. During drought, they do not work, and during
heavy rains on lighter soils, their phytotoxic effect on
seedlings and young corn plants may manifest. Pre-
emergence herbicides require high-quality soil
preparation (soil aggregate diameter no more than 1 cm)
and are not used in No-till and Strip-till corn growing
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technologies. In addition, depending on the conditions
of the growing season, the species composition of weeds
can change significantly, which determines the tendency
to replace soil herbicides with post-emergence
herbicides (Polyvanyi A. et al., 2024).

Post-emergence herbicides (insurance), unlike
pre-emergence ones, are able to control perennial
rhizome and root-shoot weeds. At the same time, if the
structure of the sown areas of large farms contains 20 %
or more of corn, it is not possible to ensure effective
weed control by applying insurance herbicides at the
required times. In addition, the effectiveness of post-
emergence preparations largely depends on weather
conditions, the phase of development of the crop and
weeds, as well as the herbicidal period of competitive
relationships in agrocenoses. If these requirements are
violated, the effectiveness of chemical weeding
decreases, as cereal weeds (blue mouseweed, common
flatweed) grow again from the tillering node or corn
plants are damaged (Tyagi J. et al., 2023).

The need to use post-emergence herbicides is due
to cases where the effectiveness of pre-emergence
herbicides has been reduced due to weather conditions
or high weediness of the field or when using them before
emergence (Vanissa T. T. G. et al., 2020).

When planning a system for protecting corn
crops from weeds, it is necessary to take into account the
competitiveness of the crop, the phase of development,
the dynamics of appearance and species composition of
weeds, the type and degree of weediness. Young weeds
that are in the phase of active growth are most sensitive
to herbicides. For annual cereal species (common
flatweed, blue mouseweed) it is 1-4 leaves, for annual
dicotyledons — 2-6 leaves. Thistles are most vulnerable
in the phase of 6-8 leaves (rosettes), creeping wheatgrass
when it reaches a height of 10-15 cm, field birch —when
the length of the shoulder blade is up to 15 cm (Xu VY. et
al., 2020).

The emergence of the main number of weed
seedlings (about 80 % of the total number that appears
during the growing season) in corn crops usually begins
simultaneously with the emergence of crop seedlings,
reaches a maximum in the 3-6 leaf phase and ends in the
8-10 leaf phase of the crop. It is from the 2-3 leaf phase
and until the appearance of 8-9 leaves that crop
contamination can cause a sharp decrease in yield — up
to 40 %. During this period (20-30 day) corn crops must
be free of weeds. This effect can be achieved by using
pre-emergence preparations, however, in case of
complex type of contamination, when the crops
simultaneously develop slender-legged, dicotyledonous,
perennial weed species, a combination of pre- and post-
emergence application of herbicides is effective, such as
acetochlor in  combination with  nicosulfuron,
rimsulfuron, aborimsulfuron + thifensulfuron-methyl. In
case of contamination with yellow thistle, pink thistle,
the most economical is the combined application of
acetochlor with preparations of the 2.4-D group and
dicamba. Treatment of corn crops in the post-emergence
period with the protective herbicides foramsulfuron +

iodosulfuron + thiencarbazone-methyl or rimsulfuron +
mesotrione against the background of applying
acetochlor to the soil ensures clean corn crops from
weeds throughout the growing season (Zakharchenko E.
et al., 2023b).

An important condition for applying herbicides
to corn crops is compliance with the regulations for their
use, as well as recommendations from companies
producing plant protection products. The main
requirements for the use of herbicides are compliance
with the norms for the consumption of drugs, application
times, the growth and development phase of the crop,
taking into account the condition of the crops and
weather conditions. The appearance of deformed shoots,
disruption of the normal growth and development of
both the above-ground part and the root system of corn
is a typical sign of toxicity due to the action of pre-
emergence herbicides of the chemical group of
chloroacetanilides: acetochlor, metolachlor,
pendimethalin, dimethenamid.

This is due to herbicide application exceeding the
maximum recommended rate, overlapping, or
application immediately before corn emergence.
Excessive pendimethalin application rate leads to
impaired development of the corn root system in the
form of shortened roots thickened at the ends.
Subsequently, the development of the plant root system
is stopped, and as a result, lodging occurs (Ribeiro V. P.
et al., 2020; Kabanets V. M. et al., 2023).

The optimal phase of corn plant development for
applying post-emergence herbicides is the 3-5 leaf
phase. This is due to the peculiarities of organ formation
in the process of passing through the stages of
organogenesis of corn plants. With reference to the
visible morphological changes, which are commonly
called phases of growth and development, the panicle in
development goes through 9 stages of organogenesis
(from the appearance of shoots to full flowering), the ear
— 12 (from the formation of the 3rd leaf to physiological
ripeness). Violation of the regulations for the use of
herbicides at any of these stages can slow down the
entire subsequent process of formation of generative
organs. Such an impact can be especially noticeable in
the early stages of plant development before the
formation of the 11th leaf. Thus, by the time the 3rd leaf
appears, the formation of nodes, internodes and tiers of
the nodal root system occurs. Spraying corn crops with
2.4-D derivatives, dicamba, clopyralid during this
period causes a slowdown in the development of the
secondary root system. In the future, a complete stop of
its development and death may be observed. Corn plants
in such crops massively lodge. The period of formation
of 3-5 leaves is the most acceptable for the application
of preventive herbicides. At this stage, the formation of
the vegetative parts of the stem is completely completed.
However, at the time of the formation of the fifth leaf,
the laying of future ears begins (Soto-Gomez D. et al.,
2022).

Exceeding the rates of consumption of post-
emergence preparations against the background of
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plants being in a state of biotic stress (high or low
temperatures, waterlogging of the soil, damage by pests,
etc.) can lead to the absence of ears on the plant (plant
barrenness) or the formation of additional shoots from
one node. The phase of 5-7 leaves is characterized by
segmentation of spikelet blades and laying of rows of
grains. The use of herbicides from the group of synthetic
auxins during this period causes a decrease in the
number of rows of grains, twisting of leaves (onion leaf
effect). In the phase of 7-9 leaves, rudimentation of the
ovary occurs, the formation of pollen grains in the
anthers, and the number of grains in the row is laid in
the ear (Zakharchenko E. A. et al., 2022).

The application of herbicides derived from 2.4-D
and ALS inhibitors in violation of the requirements for
their use causes leaf curling, excessive tillering, a
decrease in the degree of graininess of the ears (the
number of rows of grains) and the phenomenon of
gynandromorphism (the formation of a cob on a
panicle).

The optimal temperature for spraying corn crops
with herbicides is from +12 to +25°C. When using
sulfonylurea herbicides and their combinations
rimsulfuron, prosulfuron, thifensulfuron-methyl,
foramsulfuron, iodosulfuron-methyl sodium, as well as
hormonal preparations of 2.4-D and dicamba
derivatives, when corn plants are under stress, yellow or
white spots appear, and leaves are deformed.
Sometimes, when applying foramsulfuron,
iodosulfuron-methyl sodium, thiencarbazone-methyl on
the eve or during a decrease in temperature (+5°C),
anthocyanin coloration of corn leaves appears, which
usually disappears after the appearance of the sixth leaf
and does not affect corn productivity (Synytsia O. M. et
al., 2023).

The strategy for protecting corn from weeds
should be based on the biological characteristics of
hybrids and weeds, the species composition of weeds,
their number and dynamics of appearance. Given the
low competitiveness of corn against weeds in the early
stages of growth and development, the mixed type of
weed infestation and its large sown areas, the
combination of pre- and post-emergence application of
herbicides remains the most effective. Only post-
emergence application does not always provide the
desired result, and violation of the regulations for the use
of herbicides and recommendations of manufacturer
companies causes toxicosis of cultivated plants and a
decrease in productivity (Hryhoriv Y. et al., 2023).

An integrated protection system consists of
mandatory, preventive, agrotechnological,
organizational and economic measures and techniques
that must be used taking into account the distribution
and abundance of harmful and beneficial organisms, as
well as the general condition of plants (Renoud S. et al.,
2022).

In this case, the correct placement of crops in
crop rotation is important. Sowing corn after corn,
especially when it is grown in the same place for several
years in a row, leads to an increase in the incidence of

plants with flying soot, root and stem rot; to a lesser
extent - with solid soot, contributes to an increase in the
number of corn moth. In order to avoid harmful effects,
the accumulation of pathogens in the soil, it is advisable
to alternate it with other crops. It should be noted that
winter wheat and barley, as a precursor of the crop,
provoke the beginnings of fungi - pathogens, which
leads to their death, including - to the purification of the
soil from infection. At the same time, with a large
amount of flying soot, peas, as a precursor, are
inappropriate due to the preservative effect of its root
secretions in relation to chlamydospores, which are in
the soil at rest (Mishchenko O. V. et al., 2024).

Phosphorus and potassium fertilizers increase the
resistance of plants to diseases and pests both in crop
rotation and in permanent crops. Nitrogen fertilizers (in
moderate doses) also help reduce the incidence of
diseases in plants, but the degree of their effect depends
on the form of fertilizer. In the fight against fly ash, root
and stem rot, it is more rational to apply nitrogen in
nitrate form, and if there is a threat of mold development
in germinating seeds and seedlings, the use of nitrogen
fertilizers should be limited or used in ammonium form
(Govenko R. V. et al., 2022).

In the fight against pests and diseases, basic
tillage is of great importance. With deep autumn
plowing, the number of corn (stem) and meadow
butterflies decreases, and pathogens of sooty mold, root
and stem rots die. In the basic tillage system,
agrotechnical measures are supplemented by chemical
ones.

High-quality seed preparation for sowing is one
of the conditions for obtaining a high corn yield.
Currently, the main amount of corn seed is processed at
corn factories. In cases where seeds prepared outside the
factory are used for sowing, farms must treat the seeds.
When storing corn, the grain moisture should not exceed
14 %.

When corn borer appears in crops (18-20 % of
plants with egg laying), insecticides are used, or
Trichogramma is released (70-100 thousand specimens
per 1 ha). The deadline for the last treatment of crops
with insecticide is 20 days before harvesting (no later).

The pathogens of almost all diseases and partly
the populations of the corn borer overwinter in post-
harvest corn residues. Therefore, low cutting of plants
during harvesting, removal of post-harvest residues
from the field, combined with tillage with heavy disk
harrows and deep fallow plowing in the winter,
significantly reduce the degree of infection of future
crops with diseases and pests (Chen L. et al., 2021;
Zakharchenko E. et al., 2023b).

Early corn crops suffer more from mold, root and
stem rot, wireworm and false wireworm, Swedish fly,
bearfly, tailor's knot; late crops suffer more from sooty
mold diseases, helminthiasis and nigrosporiasis. If the
harvest is delayed, especially in years with rainy
autumn, the infection of the cobs with nigrosporiasis and
mold increases, and losses from pests increase
(Govenko R. V. et al., 2022).
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Conclusions

The analysis and synthesis of literature sources
presented in this paper substantiate that achieving high
and stable maize yields in Ukraine's modern agricultural
landscape is possible only through the implementation
of a comprehensive plant protection system. The most
effective approach is not the unilateral use of chemical
agents, but rather their harmonious integration with
essential agrotechnical, organizational, and preventive
measures. This research clearly demonstrates that
constant phytosanitary monitoring is a key element,
enabling the timely detection of harmful organisms and
the implementation of informed decisions. It was proven
that violating herbicide application regulations can lead
to phytotoxicity, plant deformities, and significant yield
losses. Consequently, the management of weeds, pests,
and diseases must be based on a deep understanding of
the biological characteristics of both the hybrids and the
harmful organisms. Furthermore, adherence to proper
crop rotation, quality tillage, and timely seed preparation
is crucial. Only by integrating all these protective
elements is it possible to fully realize the genetic
potential of the crop and ensure a stable,
environmentally safe, and economically viable maize
harvest.
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OBIPYHTYBAHHS EKOJIOTTYHO-OPIEHTOBAHUX CITIOCOBIB 3AXUCTY POCJIMH KYKYPY/I3U
BIJI INKIJTHUKIB TA ITATOI'EHIB

Onexcannp BESKPOBHMI, ORCID: 0009-0003-8307-1970
CyMchbKHli HAIllOHAJILHUHN arpapHUi YHIBEPCUTET

Cepen 3epHOBHX KyIbTyp B YKpaiHi KIIOYOBa OB HAJEKUTh BHPOLIYBAaHHIO KYKYpyI3H. 3a MiACyMKaMHU
OCTaHHIX POKIB TI YacTka B 3arajJbHUX 00CSATaX BUPOOHMIITBA 3€pHA cTaHOBHUTH Maiike 50 %. Crocrepiraerbes crana
TEHIEHINA 10 30IIBIIEHHS BaJOBOTO BHMPOOHHUIITBA KYKYpPym3W Ha 3epHO. CydacHHMH IOCIIKEHHSIMM OaraTthbox
HAYKOBIIIB JJOBEACHO, IO /U OTPIMAHHS BUCOKOT'O YPOXKAr0 KyKYpyA3H, HEOOX1THO 3BEpTaTH yBary Ha BCi CKIIaJHUKU
TEXHOIOTI1 1 BupornyBaHHsa. HaBeneHnil y cTaTTi OIS [HKEpE JIiTepaTypHy 3aCBiAUye BaKIIMBICTD €IIEMEHTIB CyJacHUX
TEXHOJIOTIH BUPOIIYBaHHSI KYKYpYA3H, 30KpeMa CHCTEMH 3axXHCTy IMOCIBIB BiJ IIKIAIMBUX OpraHi3MiB. [HTerpoBaHa
CHCTEMa 3aXUCTy CKJIANA€Tbcs 3 OOOB’S3KOBUX, MPO(MITAKTHYHHX, arpOTEXHIYHHX, OpraHi3alliifHO-TOCIIOAapPCHKIX
3aXO0[IiB Ta MPUIOMIB, sIKi HEOOXiTHO BUKOPHCTOBYBATH 3 ypaxXyBaHHSIM PO3IIOBCIODKEHHS 1 YHCENBHOCTI IIKIUINBUX 1
KOPHCHHX OpraHi3MiB, a TAKOX 3aTrajbHOTO CTaHY POCIIHH.

B yMoBax 3aiexXHOCTiI Bill HECHPHUATIMBHUX IOTOJHUX YMOB, IMOCTIMHHX CTPECOBHX CHUTYalid Ta 3HIDKCHHS
HETaTHBHOT'O 30BHIIIHLOTO BIUIMBY Ha BHPOOHMIITBO €KOJIOTIYHO O€3MedHOoi MpOIyKIlii oOrpyHTOBaHA HEOOXiTHICTH
Oe3mepepBHO MPOBOIUTH (PiTOCAHITAPHUN MOHITOPHHT MOCIBIB KYKYPY/I3H 3 METOIO BUSBIICHHS IIIKiTHUKIB Ta HAHOIIBIIT
HeOEe3MMeYHNX XBOPOO 1 CBOEYACHOTO MpPOBENEHHS (IMpH TOTpedi) XIMIYHMX TPOQIIAKTHIHUX 3aXOIiB HAWOLIBIT
eeKTHBHUMHU Ta JO3BOJICHMMH JI0 BUKOPUCTAHHS MpernapaTaMH.
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Y IPABOBEPE)KHOMY JIICOCTEIY YKPATHH

Epix AAYVYK, acnipant, ORCID: 0009-0006-7311-9784
Biraniit KPABUEHKO, kanauaar cinecpkorocnonapebkux Hayk, ORCID: 0000-0003-4873-5367
Jlecs BUIIHEBCBKA, kanaunar cinbcbkorocnoaapcbkux Hayk, ORCID: 0000-0001-9470-9050
YMaHCBKHH HalllOHAJIBbHUH yHIBEpCHUTET, ByJ. IHCTHTYTCBKA, 1, M. YMaHb, Uepkacbka o611., 20301, Ykpaina
e-mail: vitalii_12@ukr.net

Y cydacHEHX yMoOBax TJOOQIPHMX KIIMAaTHYHUX 3MiH 1 3pOCTal0dOoro TOMUTY Ha BUCOKOOIIKOBY
CLTBCHKOTOCIIONaPChKY TMPOIYKINI0 COS BUCTYIA€ OAHIE€I0 3 TPOBITHUX CTPATETidHUX KynbTyp. lIpaBoOepexHmit
Jlicocten YkpaiHu Mae 3HaUHHN MOTEHIIAN AU PO3LIMPEHHS IUTOLT ITi/I COEI0 3aBISKH CIPUSATIMBUM arpOKITiMaTHIHAM
ymoBaM. BomHouac HecTaOUIBHICTh MOTOZHHUX (DAKTOPIB, JETpajamist TPYHTIB 1 KOJMBAaHHS BPOKAfHOCTI BUMAaraloTh
HOBHX HAyKOBO OOTPYHTOBAHUX ITiJXOJIB IO BHPOLIYBaHHS ILi€l KyIbTypH. Y CTaTTi MPOaHATi30BaHO 3MiHH IOCIBHIX
wron| i BpoxalHOCTI coi B Ykpaini 3a 2022-2024 poxu, akueHtoBaHo Ha poii IIpaBoGepexnoro Jlicocremy sk
KJIF0YOBOTO perioHy ii BupoOHuuTBa. [loKa3aHo, 1110 3pOCTaHHS TEMIIEPAaTypHOrO HAaBaHTXKEHHs Ta Ae(ilUT BOJIOTH
MPU3BOJIATE J0 3HWKEHHS BPOXKAHOCTI, 0COOJIMBO y PAHHBOCTUTIIMX COPTIB. Pa3oM 3 THM, 3aCTOCYBaHHS 1HOKYJIALIT
HaciHHs1, MiHepanbHOTo KUBJIEHHS (N30PsoKeo) Ta M03akOpeHEBOr0 i HKUBICHHS CIPHSE TiJBUIICHHIO TPOAYKTUBHOCTI
1o 3,61 T/ra. Pedynbratn AOCHIKEHHS MalOTh BaXKJIMBE 3HAYCHHS Uil (OPMYBaHHs aJalTHBHUX arpOTEXHOJNOTIH B
YMOBax HeCTiiKkoro kirimaty. OTprMaHi JaHi JO3BOJISIOTH ONTHMI3yBaTH TEXHOJIOTIT BUPOLIYBaHHS COT A1t 3a0e3MedeHHs!
CTaJIOr0 BPOJXKArO Ta IIOKPALICHHS POIOBOJIEYOT Oe3nekn YKpalHu.

Kuro4oBi ciioBa: cosi, MpoayKTUBHICTE, arpobionoris, [IpaBobepesxknuii JlicocTer, Oionpenapary.
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Beryn

VYkpaiHa € JigepoM cepel €BpONEeHCHKUX KpaiH
3a o0csraMu BHUPOOHHWITBA 3epHOO000BHX KYJIBTYp i
BXOIWTH O NECATKH HAWOUIBIIMX BUPOOHUKIB y CBITI
(Mazur & Didur, 2021; Pantsyreva & Puvu, 2020). B
yMOBax KIIIMaTHYHIX 3MiH TepUTOpiaTbHA
TpaHc(hopMallisi  BHUPOIIYBaHHS  3ePHOO0OOBUX €
HepelyMOBOIO JJIsl HOBOTO €Tary PO3BUTKY Taiysi, 110
CHpUsITUME patioHaIbHOMY BUKOPHCTAHHIO
TiIPOTEPMIYHUX  PECypcCiB,  3pOCTaHHIO  OOCSTIB
BUpOOHMITBA,  Olosorizamii  3emuepoOcTBa  Ta
OTPUMAaHHIO SIKICHOT opraHiyHoi npoxykuii. OpraHiuHe
HACIHHHIITBO BU3HAHO OJHUM 31 CTPATETiYHUX HATIPSMIB
PO3BUTKY arpapHOro CeKTopy YKpaiHH Ta KIFOUYOBHM
BekTopoM «3enenoi yroaum» €C (Didur, 2021; Didur,
2019; Hnatiuk, 2019.). Y 1poMy KOHTEKCTi 0COOIHMBOT
yBarm 1otpedye CTBOPEHHsS BHCOKONPOAYKTHBHHX
COpTIB €Ol pI3HUX TPYyN CTHUIVIOCTi, aJalTOBAaHUX JO
arpoKIiMaTHYHUX YMOB DErioOHy, BIIPOBAJKECHHs
EHEeProoIaJHUX Ta SKOJOTIYHO OE3MEYHUX TEXHOJIOTIH
ii BupomyBanHa. Cepen 0000BHX KyJIbTyp cOS
BHPI3HAETHCS BHCOKMM BMiCTOM Oinka i oiii, a Takox
Kpalow ajanTtaiic€lo A0 3MiH TOTOJHUX YMOB, IO
3abe3nedye ii AOMiHYBaHHS B CTPYKTypi IOCIBHHX
wronl. [liIBUIIEHHS TPOXYKTUBHOCTI COI MOXIIMBE
LIJISIXOM BIIPOBA/DKEHHS COPTIB IHTEHCUBHOTO THITY Ta
ONTUMI3aIlil eJIEeMEHTIB arpoTEXHOJOTIH, 30KpeMa
IHOKYJISILIT HACIHHS 1 3aCTOCYBaHHS PEryJISTOPIB POCTY.
Came 1l HampsMHU JOCIHIKEHb € MPIOPUTETHUMH JUIS
crabinizamii BupoOHHMuTBa coi y IIpaBoGepexHOoMy
JlicocTenmy YkpaiHu B yMOBaxX Cy4aCHHX KJIIMaTHYHHUX
sukiukiB (Ivanyshyn & Tkachuk, 2021).
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Y  CBITOBOMY  CUTBCBKOMY  TOCIIOJApCTBI
3epHO0000BI 3aiiMaroTs moHa 100 MIH ra, 3 KX cOs
cTaHoBUTh ToHan 50 muH ra. B Vkpaini ocranHiMH
poKaMH BOHA BHTICHWIA TPAAWIIfHUN TOpPOX Y 30HI
JlicocTermy 3aBAAKHM Kpallii IOCYXOCTIHKOCTI Ta
aJanTUBHOCTI 70  KOJNMBAaHb  MOTOJHMX  YMOB
(Honcharuk & Mazur, 2022). JloBeaeHo, o cost Mae
HalBUIIly KOHIEHTpAII0 IOBHOLIHHOTO Oiika cepesn
CUIBCBKOTOCHIOZIAPCHKUX KYJBTYD, il HACIHHS Oarare Ha
He3aMiHHI aMiHOKHCIIOTH, LIO MiABUIIYE 11 3HAYCHHS 5K
NPOJOBOJIbYOI, KOPMOBOI Ta TEXHIYHOI KYJIbTYpH
(Mazur, 2021; Razanov, 2018; Tkachuk, 2021).

OcTtaHHI OCTIKEHHST TOBOIATH ¢(PEKTHBHICTh
3aCTOCYBaHHS IIEPENNOCIBHOI  OOpOOKM  HaciHHS
OiompenapaTamu, perynsaTopis pocty Ta
MI03aKOPEHEBOTO Mi/UKUBJICHHS Yy BHPOIIYBaHHI COi.
BopHowac 3aimInaroThCS BIAKPUTUMM ITUTAHHS MIONO
ONITUMAJILHOTO TMOEIHAHHS arpo0iOoNIOTiYHUX 3aX0/iB Y
KOHKPETHHX TPYHTOBO-KJIIMAaTHYHUX YMOBAaX, 30KpeMa
[IpaBoGepexxnoro Jlicocteny Vkpainu (Pantsyreva,
2020). 3 ypaxyBaHHAM 3MiH KJIiMaTy Ta IIiJIBUIIEHAX
BHMOT JIO CTaOUIBHOCTI yposkato HEOOXigHI J0/IaTKOBI
JOCTIUKEHHS BIUIMBY 1HOKYJAILil, peTapAaHTiB i
MiKposoOpuB  Ha  (OpPMYyBaHHS  NPOAYKTHBHOCTI
arpoditouenosis coi (Bakhmat & Kaletnyk, 2023;
Okrushko, 2022).

3rigHo 3 gaHuMU MiHicTepcTBa CUTBCHKOTO
rocionapcrBa CIIA (USDA), Vkpaina ysidimia mo
Tor-10 cBiTOBMX BUPOOHUKIB COi, TOCTYHAIOUUCH JIUIIE
Bpazwunii, CIIA, Iuxii, Apreatuni Ta Kurato. IIporaos
FAO-AMIS na 2024 pik cBim4uTh NpO 30LIBIICHHS
npomno3utiii coi 10 426,4 MuH T, 1110 Ha 6,3 % TmepeBuITye
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nonepenHiit Mmapkerurrosuit nepion (Khan, 2021; Shi,
2013; Toth, 2016; Soybean vyield..., 2022). Boanouac
CBITOBI IUIOLLI ITiJ] COEIO 38 OCTAHHE NECATHIITTS 3pOCIIH
Maibke Ha 50 %, 110 3yMOBJIEHO BUCOKHUM IIOIUTOM 3
6oxy €C, BHYTpIIIHBOTO PUHKY Ta JOCTYIHICTIO €]
KyJAbTYpU Uil MIAPOKOro Komia rocmomapcts (Didur,
2020).

Merta craTTi — BCTAaHOBHUTH arpobionoridHi
0COOIMBOCTI pOCTY, PO3BUTKY Ta (POPMYBaHHS BPOIKAIO
col  3aleXHO BiJ COPTOBHX  OCOONHMBOCTEH,
MepeociBHOI  00pOOKM HAciHHA —OakTepiaabHUMHA
IpernaparaMyi Ta BUKOPHCTAHHS PETYIATOPIB POCTY B
ymoBax [IpaBoOepexnoro Jlicocteny Ykpaiuu.

Marepianu i MmeToau

JocmimkeHHs MIPOBOINIIN 3 METOI0
arpo0ioJIoriyHOTO OOTPYHTYBaHHS MIPOAYKTHBHOCTI COT
B ymoBax IIpaBoGepexxnoro Jlicoctemy VYxpainu, 3
ypaxyBaHHAM TOTpeO amamTamii TEXHOJOTIH IO 3MiH
KIIiMaTy Ta 3aBJaHb CTaJIoro PO3BUTKY
arpoBUPOOHUIITBA. Hocninn 3aKJIa1ann 3a
TpU(paKTOPHOIO CXEMOK 3 BHUBUCHHSAM  BIUIUBY:
1) coproBux ocobmmBocTeit (coptu Menrop i ["ammex);
2) mepeAnociBHOI 1HOKYJIALIT HACIHHS OakTepiaJbHUM
npenaparoM «Puzorymin-Ilnrocy»; 3) nozakopeHeBoro
3aCTOCYBAaHHS XJIOPMEKBAT-XJIOPHIY B KOHIEHTpALiiX
0,5%, 0,75% 1 1%.

CiBOy  3milicHIOBaJIM 32  CTaHAApPTHOIO
TEXHOJIOTIEF0 171t 30HU JlicocTery 3 MUPUHOI0 MIKPSIIb
70 cM i HOpMOIO BHCIBY 450 THC. CXOXKMX HACiHWH Ha
rektap. Y (a3ax OCHOBHUX €TalliB OpPraHOTCHE3Yy
MIPOBOIMIIA OIOMETPUYHI CIIOCTEPEKEHHS — OLIHIOBAIN
BHCOTY PpOCIHH, KUIBKICTH 000iB, 3epHHH, Macy
1000 3eper Tomro. YpokailiHiCTH OONIKOBYBAaTH 3
OOJIKOBHX JUISHOK, BOJIOTICTh KOPUTYBAJIHA IO
CTaHIApPTHOI. SIKiCHI MOKAa3HUKH HACIHHS (BMICT Oijka
Ta oii) BH3HAYANK JIAOOPATOPHUMH METOAMH.
EdexTuBHICTH cuMOioTHYHOT  (ikcarii  a3oTy
olLiHIOBaJIM 3a MerojgoM O'°N, Oiomacy — MeToaoMm
3BaXyBaHHS B KpuTHuYHi (a3 po3BUTKY (R3—Re).
I'ycroty pocimH y (azax MOBHHX CXOHIB 1 Tepen
30upaHHAM (iKCyBaTd METOIOM BHOIPKH IO JiaroHaii
IUISHKH, TI0 JO3BOJISUIO OIIHUTH MOJBOBY CXOXICThH 1
BIO)KMBAHICTh POCIIHH 3a (popMyInoro:

P—H 100
TG

ne: P — BikuBaHicTh, %, H — KUIBKICTh pociuH nepen
36upanHsiM, G — KiIbKicTh y (ha3i HOBHHX CXOJIB.

OO6poOKy pe3yNbTaTiB BUKOHYBaIH METOAaMH
JUCTIEPCIHHOTO aHawizy 3 BUKOPHUCTAHHAM
[IPOrPaMHOTO 3a0e3necUeHHS Statistica 10.0.
CTraTUCTHYHY JOCTOBIPHICTH OLIHIOBAJIM IIPU piBHI
3Hauymocti p < 0,05.

PesynbTaTn Ta 00roBopeHHst

Cranom Ha 2023 pix YkpaiHa yTpuMye J1iIepChKi
MO3UIlii cepell €BPONMEHChKUX KpaiH 3a olcsraMu
BHPOIIYBaHHS COI Ta BXOIUTH 10 JAECATKH HAWOUIBIINX

BUPOOHMKIB y cBiTi. 3a JjaHumu MiHicTepcTBa
cinbcpkoro rocmogapcrea CIIIA (USDA), Ykpaina 3a
OCTaHHE JECATWIITT TigHsUIacs B TJI00AJIBHOMY
peHTHHrY Ha J[Bi TIO3ULIi, ITOCTYNAIOYUCh JIMIIE
Bpasumii, CIUA, Iunii, Aprentuni ta Kuraro. 3a
MIPOTHO3aMH, CBiTOBE BUpPOOHMITBO coi y 2023/2024
MapKeTHHTOBOMY CE30Hi csirHe 426,4 MITH TOHH, IO Ha
6,3 % Oinplre MOPIBHAHO 3 MONEPETHIM POKOM (3a
nanumu FAO-AMIS) (Zhao, 2022; Ramakrishnan,
2021).

Y €Bponi TmoOCiBHI IUIOMI WX  COEIO
JIEeMOHCTPYIOTh cTabinmpHe 3poctaHHia. Y 2023 pomi
BOHHM cKjamu 5,1 MuH ra, mo Ha 8,5 % Oinblie, HiXK y
2022 pomi. B VYkpaiHi miomi Wi COEHO TaKoX
3pOCTalOTh, NONPH BOEHHHMH craH: y 2023 poui BOHH
nocsarmu 1,81 muH ra, mo Ha 19,9 % Oinbine, HIX y
2022 pori. 3arangom, mopiBHAHO 3 2020 pOKOM, MPHUPICT
CTaHOBUTH MoHAZ 37,2 %. Y cTpyKTypi MOCIBIB OiitHNX
KyJnbTyp cos 3aiiMae 3HauHy 4acTky — 20 % y 2023 p.
(mpotr 19 % y 2022 p. i 15 % y 2021 p.).

Oco0n1MBO aKTHBHE PO3MIMPEHHS IUIONI ITiJ
LI€I0 KYNBTYPOIO crioctepiraerses B [paBodepexxHOMy
JlicocTerry — perioHi, SKHH TOE€JHYE CIPHUATIUBI
KJIIMaTH4YHI yMOBH Ta POJIt0Ui IPYHTHU. 3TIAHO 3 JaHUMHU
JepxaBHOT CITy>KOU CTATUCTUKH, CEpEeHS BPOXKAINHICTD
coi y 1poMy perioni 3a 2023 pik craHoBuia 2,65 1/ra,
0 € OJHUM 13 HAaWBUIIMX NOKa3HHUKIB IO KpaiHi.
3aranbpHuil 00csAr BUPOOHMITBA coi B YKpaiHi CATHYB
4,78 muta Tonn (Pryshliak, 2023).

Yupomorx mepioxy Bereramii coi (TpaBeHb—
KOBTeHb) y 2022-2024 pokax y IIpaBoOepexHOMY
JlicocTery cocTepiraiaruch KOHTPACTHI MOTOTHI YMOBH,
SKI ManmM 3HaYHWH BIUIMB HA  DPO3BHTOK Ta
MPOAYKTUBHICTE coi. ¥ 2022 pori 3araibHa KiTBKiCTh
omazgiB cranoBmwia Omm3pko 310 mm, y 2023 pomi —
280 MM, a y 2024 poui — aumie 260 MM, 1110 HIDKYE 32
cepeHboOaraTopiuHy HOpMY. [Ipu [BOMY
BUIIAPOBYBAHICTh CYTTEBO IEPEBUIYBaJa KUIBKICTh
OmajiB, 110 CTBOPIOBAJIO AC(DIIIUT BOJIOTH, OCOOIUBO y
(a3ax OyToHI3allii Ta HAUBY 3epHA.

Yci Tpu poku (ikcyBamucs TMEPiOAU CIICKH,
KOJIM TeMIleparypa MOBITps mepeBuiryBama +35 °C:
12 nmuiB y 2022 p., 18 muiB y 2023 p. Ta 25 mHiB y 2024 p.
HaiOinpmmii  TemmepatypHUE cTpec BiI3HAYCHO Y
2024 p., mo 306iramocs 3 HAWHMKYOI BPOXKAWHICTIO.
Taki yMOBH BUKJIMKAJIN 3HAYHE MPUTHIYCHHS POCTOBUX
HpOLECiB, OCOOJIMBO B PAaHHBOCTUIJIMX COPTIB, IO
Bi0Opa3uIock Ha MapaMeTpax 6i0MacoyTBOPEHHSI.

biomaca coi B WI3HBOCTUIIMX COPTIB
(dbopmyBanacs iHTEHCHBHIIIE, 3 BHIUMH 3HAYCHHSIMHU
acumrrotd  pocty  (Yasym). Haiikpami mOKa3HHKH
HAKOMHMYEHHS CyXOi PEYOBHHH CIIOCTEPIrajnch Yy
2023 poui. Temn pocty (k) Ta Touka meperuHy (tm)
3aCBIIYMIIM BHCOKY 3aJIS)KHICTh PO3BUTKY COI Bif
MOTOAHUX YHMHHUKIB. [li TMOKa3HMKM  JJO3BOJIMIIN
BH3HAYHWTH CTpaTerii ajamramii arpoTeXHIKH MO
KOHKPETHHUX YMOB pPOKy (Ta0i. 1)

ISSN 2786-6939

Agroscience and Practice, Issue 4, Part 4, 2025



ArpoHnayka i npaktuka, Bun. 4, Y. 4, 2025

&)

Tab6smus 1. Iloroani ymosu Ta napamerpu pocty coi B IlpaBodepexnomy Jlicocreny Ykpainu (2022-2024 pp.)

IToka3Huk 2022 pix 2023 pix 2024 pix
Cyma onajiB (TpaBEeHb—KOBTEHbB), MM 310 280 260
JIHiB 3 Temnepatyporo > +35 °C 12 18 25
Cepennst Temneparypa noBitps, °C 19,5 20,1 20,3
Temn pocty 6iomacu, k (GDD™) 5,30E3 6,55E 5,80E3
Acumnrota 6ioMacH, Yasym (Kr/ra) 6120 6880 6345
Touka neperuny tm (GDD) 820 890 845
B ymoBax IIpaBoGepexxnHoro Jlicocremy KpiM Toro, mociiUkeHHS TIOKa3ajid, IO
VKpaiHU CcOsl € ONHI€I 3 KIIOYOBHX KYJIbTYp, LIO 3aCTOCYBaHHS M03aKOPEHEBOT0 i DKUBIICHHST

3a0e3meuye BUCOKUI piBeHb OiNIKa Ta 0J1ii, HEOOXiTHIX
JUISl Xap4OBOi Ta KOPMOBOT IPOMHCIIOBOCTI.

3rifHO 3 JMJOCIHiPKCHHSIMH, MPOBCACHUMH B
BOMY peTiOHi, 3acTOCYBaHHA 1HOKYJIAIiI HaciHHS
MIKpOOHUMU mpenapaTaMmu Ta ONTHMI3aIliSA
MIHEpPaAbHOTO  JKMBICHHS  3HAYHO  IiJBHIIYIOThH
YpO’KaiHICTh COi.

Tak, BHKOpPHCTaHHA IHOKYJISLii pa3oM i3
BHeceHHIM T0OpUB N3oPsoKeo Ta miKUBICHHAM y (asi
OyToHI3aIli1 3a0e3MeUnII0 BPOXKAUHICTh 10 3,17 T/ra, 1110
Ha 44,7% 6inbire nopiBusHo 3 kKoHTposeM (Kurach &
Rovna, 2020).

MikponoOpuBamu, TakuMu sk Peakom-CP-bo6osi,
CHpUsie MiABUICHHIO BpOXKaiHoCTI coi o 3,61 1/ra . Lli
pe3yapTaTH  CBiAYAaTh TPO BAKIMBICTH aJamTarlii
arpoOTeXHIYHUX 3aXOMdiB 10 CHEHU(pIIHHX YMOB
[IpaBoGepexxnoro  Jlicocremy  mnsg  MakcuMizarii
MPOAYKTUBHOCTI coi (Taddm. 2).

Takum YUHOM, arpo0ioJoriune
OOTPYHTYBaHHS NPOAYKTUBHOCTI coi B
[IpaBoGepexxnomy Jlicocreny YkpaiHu € akTyaibHUM
3aBJaHHIM, LIO CHPUSE MiJBUIICHHIO €(EeKTHBHOCTI
BUPOLIYBaHHS L€l KyJIbTypd Ta 3a0€3NeUeHHI0
IIPOIOBOJILYOT Oe3IeKH KpaiHu.

Ta6auus 2. Bpoxaiinicts coi B [IpaBo6epesxknomy Jlicocreny Ykpaiuu (2022-2024 pp.)

Pix CepeHs BpOXKaiHICTB, T/Ta [pumitkn
2022 2,43 CripusatanBi yMOBH 17151 QOpMyBaHHS BPOKalo.
2023 2,65 Bricoka BposkaifHiCTh 3aBASKH ONTHUMAIBFHUM ITOTOTHUM YMOBaM.
2024 2,35 3HIKCHHS BPO)KafHOCTI Yepe3 MOCYIUINBI YMOBH.
y nepion 2022-2024 POKiB y MaTeMaTHYHOI CTaTHCTHKH 3 OI[IHKOIO IOXHOKH B

[IpaBoGepexxHOMY Jlicocremy Ykpainu
CHOCTEPIrasocs 3pOCTaHHs IHTEPECY /10 BUPOIIYBaHHS
coi, M0 3YMOBJICHO ii BHCOKOI arpo0ioJIOTigHOO
MIHHICTIO Ta 3JaTHICTI0O aJanTyBaTHUCS JO 3MiH
KIJIIMAaTy.

3rigno 3 ganumu, y 2023 poui cepenHs
BpOXalHICTh col B YKpaiHi cranoBuia 2,65 1/ra, mo €
HaBHUIIMM MOKa3HUKOM 32 OCTaHHE JIECSITUIITTS.

Y nmocmimkeHHsx, npoBeneHux y 2022-
2024 pokax, Oylo BCTaHOBIEHO, MIO 3aCTOCYBaHHS
IHOKYJAIIi HACIiHHA MIKpOOHHMH IIpermapaTaMu Ta
ONTHMI3aIlil MiHEpPaIbHOTO JKUBJIICHHS CIPHUSAIOTH
MiJBUIICHHIO BPOKAaHHOCTI Ta SKOCTI HACIHHA CO1.

30kpeMa, BHKOPHCTaHHS OaKTepiaJbHOTO
npenapaty «Pusorymin-Ilmoc» y mnoexHaHHi 3
[103aKOPEHEBUM BHECEHHSIM PETYJISITOPIB POCTY, TAKUX
SK XJIOPMEKBAT-XJI0opu y KoHIeHTpamisx 0,5%, 0,75%
Ta 1%, TMO3WTHBHO BIUIMBAJIO HAa PICT, PO3BUTOK I
YpOXKaiHICTb COi.

BioMerpuuyHi TOKa3HUKM BH3HAYAIHCA ¥
(azax OCHOBHHX €TaIliB OPTaHOTEHE3y, YPO)KalHICTh
oOnikoByBasiacss Ha OOJIKOBUX JIUISIHKaX, a SKiCTh
HaCiHHS JOCIiIKyBajacs J1adopaTOpHUMH METOAAMH.
OOpoOka pe3ydbTaTiB 3IIHCHIOBANTACS METOIAAMH

Mexax 5%.

VY pesynbraTi IOCHi/KEHb BHSBICHO, IO
HaHOUTBII CHPHUATINBI YMOBH UL POCTY, PO3BUTKY Ta
30epexeHHs]  MakCUMaJbHOI  TYCTOTH  POCIHH
dbopMyBanucs y BapiaHTI 3 NOEJHAHHIM IHOKYJIAIIT
npenapatom «Pusorymin-Ilmoc» Ta aBOpa3oBOro
o0ONpUCKYBaHHS XJIOPMEKBAT-XJIOPUIOM y
kourenrparii 0,75%. Copt I'ajiek nmoka3aB HalBHIILY
rycToty mnepex 30upanusam (585,9 tuc. pocnun/ra),
coptr Mentop — nmo 569,8 Tmc. pocnuH/Ta 3a
aHanoriyHux ymoB (tabm. 3).

Y ¢a3i MOBHHX CXOMIB TyCTOTa POCIUH
cra”oBmia Bix 629,0 mo 643,7 THC. pOCIHH/Ta 3aIIEKHO
BiJ copTy Ta BapiaHTa 0OpoOKku. HaliMeHme 3HaUeHHS
¢ikcyBanu Ha KOHTPOJI1 copTy A3umyT
(539,5 THC. pocauH/Ta). Perapnant MMO3UTHBHO
BIUTMBAB Ha MILHICTb cTe0eI, CTIMKICTh 10 BHJISITAHHS,
a TaKOX CHPHSB 301IBIICHHIO BMICTY OiJIka B HaCiHHI.

AHami3 BapiamiifHOi 3aJeXHOCTI TOKa3aB
JOMIHYBaHHS BIUIMBY HOTOAHUX YMOB (86,5%) y dasi
MOBHUX CXOiB, MO 3MeHmyBaBcs 1o 61,0% mepen
30upaHHsIM. BosHouac mocninroBaBces BIUIMB COPTOBUX
0COOJIMBOCTEH Ta arpOTEXHIYHUX 3aXO0/IiB.
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Tabauua 3. I'ycrora pociuH coi mepex 30MpaHHSIM 3aJIe’KHO BiA COPTY Ta TeXHOJOTIYHHMX NPHIiOMIB,

THC. pocyimH/Ta (cepenne 3a 2022-2024 pp.)

O0pobka HaciHHS KoHneHTpaltist XiopMekBaT-xjaopuay, % MeHntop lannex
Be3 06pobku Konrposb 550,6 555,7
Puzorymin-ITitoc 0,5 555,4 565,5
Puzorymin-ITitoc 0,75 569,8 585,9
Pusorymin-ITnroc 1,0 557,8 567,1
HIPos - 2,33 2,33

AmHani3 BapialiifHoi 3aJIe)KHOCTI TO0Ka3aB, IO
rycTOoTa POCIIMH Iepe]] 30MpaHHsIM CYTTEBO BapitoBaiia
3aJ€KHO BiA 0OOpOOKM HAaciHHS, KOHIEHTpAIil
XJIOPMEKBaT-XJIOpUAy Ta copTy. HaliMeHmly rycroty
Manu BapiaHTH 6e3 00poOku (KOHTpoins): 550,6 THC.
pocimH/Ta LI copTy MenTop 1 555,7 trc. pocnun/Ta
s amiex.

HafiBumii moka3HHKH TYCTOTH 3adiKcOBaHO
npu 3aCTOCYBaHHI «Pmorymin-Ilrocy i3
koHneHtpaniero  0,75%: MeHTop 569,8 THC.
pocnun/ra, ['amnek — 585,9 Tuc. pocnun/ra. Lle cBimuuth
PO MO3UTUBHMI BIUIMB Olompenapary Ta ONTUMaIbHOI

Tabauua 4. CumObioTuuHa e@eKTHBHICTH €OI 3aj1€XKHO Bil TEXHOJOTIYHHX

«ArpoHomiune» (cepenne 3a 2022-2024 pp.)

JI03U XJIOPMEKBAT-XJIOPUAY Ha 30€pe:KEHHS] POCIHH JI0
30upanHs. [liIBUIIEHHS KOHLEHTpALil peTaplaHTty 1o
1,0% He pamo monajibIIOr0 MPUPOCTY TYCTOTH, IIO
Bkazye Ha ontumanbHicTh no3u 0,75%. HIPgs =
2,33 THC. poCNMH/Ta  TIATBEP/DKYE  CTATUCTUYHY
JOCTOBIPHICTB Pi3HUIH MiXK BapiaHTaMHU.

Kpim Toro, 3a3HadeHO, IO BIUIMB MOTOJHHUX
YMOB JOMiHYBaB Ha paHHIX €Tamax po3BUTKY (86,5%),
mpoTe 10 ¢a3u 30upaHHs IXHI BIUIMB 3HIKYBABCA 10
61,0%, HaTOoMiCTh  3pocTaja  pOJb  COPTOBHUX
BJIACTHBOCTEH Ta arpOTEXHIKH.

npuiioMiB 'y rocmoaapcrsi

. Maca AKTUBHUI Maca 6ionorigHo
O6pobka Komnmenrparris . . .
Coprt . N OynBO0UOK, CUMOIOTHYIHMI (bikcoBaHOTO Kr/ra
HACIHHSA perapaaHty, % .
r/poci. MOTEHINaJI, THC. KT JIH/Ta a30Ty, I/pociL.
Bes Kontpons 0,36 221 15,72 77,38
00poOKHI
Puzorymin- 0,5 0,42 226 15,88 77,87
MenTop Iumioc -
Puzorymin- 0,75 0,49 232 16,46 79,06
Ilmoc
Puzorymin- 1,0 0,44 229 15,97 78,23
ITnroc
bes Kontposs 0,69 453 19,76 117,54
00poOKH
Puszorymin- 0,5 0,76 470 20,32 119,87
INannex [aioc -
Puszorymin- 0,75 0,91 489 22,34 124,56
ITnroc
Pusorymin- 1,0 0,80 476 20,68 120,70
ITnroc
CuMOi0THYHA aKTHBHICTE OYIi1a 3HAYHO BHIOO e(eKTHBHICT, 3aCTOCYBaHHS Oiompemapary, Tak i
y copry [aiiek nopiBHsSHO 3 MEHTOp, LIO MPOSIBISLIOCS TeHETHYHY 00yMOBJICHICTh CUMOI10THYIHOT
y OinbIiit Mmaci Oys1506040K, AKTUBHOMY MIPOyKTUBHOCTI copTy ["ayuex.
CUMOIOTHYHOMY TIOTEHINIAMl Ta KUTBKOCTI (DiKCOBAaHOTO Omxe, pe3ynbTaTd  TaONHIB  JTOBOISATH

aszory. Halikpami pe3ysipTaTé 3a BciMa IapameTpaMmu
JIOCSITHYTI TIpu 00po6ui HaciHHs «Puzorymin-ITmocy y
koHmeHtpauii 0,75%: maca Oyms6ouok (I'ammex) —
0,91 r/pociuHy; aKTUBHHUI CUMOIOTHYHHN MTOTEHITAT —
489 Tmc. kr-mH/ra; Maca Oiosn.  (ikc. a30Ty
124,56 kr/ra.

Y copry MeHTOp MakCHUMaslbHI TMOKa3HHKH
TakoX (ikcyBanuch 3a KoHuenrpauii 0,75%, ane Ha
3HAQUHO HWX4YoMy piBHi. Lle minTBepkye sk

JOLIBHICT 3aCTOCYBaHHS 1HOKYJISIIT Ta peTapAaHTHOT
00poOku HaciHHsA (ontumaneHO — 0,75%) sK Ii€BHX
arpoOTEXHIYHMUX 3aXOIB JIJIS IMiIBULIIEHHS 30€pEXKEeHOCTI
pociuH 1 cHMOIOTMYHOI AKTUBHOCTI, OCOONMBO Yy
BHCOKOIIPOAYKTHUBHHUX COpTiB Ha kmtanT ['amnek. Le €
KITFOYOBUM €JIIeMEHTOM arpo06ioJorigHOTO
OOTpYHTYBaHHsI MiJABUIICHHS NPOJYKTUBHOCTI COi B
ymoBax IIpaBoGepexHoro Jlicocreny Ykpainu.
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BucHoBknu

Y  pe3ynpTari  MPOBEIACHUX  JOCIHIIKCHb
BCTaHOBJEHO, 110 B yMoBax [IpaBoOepekHOTO
Jlicocreny Ykpainu HaiO1IbII €)EeKTHBHUM BUSIBHIIOCH
MOEJHAHHS ~ NEPeANoCiBHOT  IHOKyJsLii  HaciHHA
OakrepianbHUM mpenaparoM «Puzorymin-Ilmoc» i3
M03aKOPEHEBUM OOpOOJICHHSIM POCIMH XJIOPMEKBAT-
xnopunoM y koHueHtpamii 0,75%. Ile 3abesmeunito
MpUpIiCT yposkaitHOCTI coi mo 2,65 T/ra — HaWBHIIHN
MMOKAa3HHUK 3a OCTaHHE NecATHHTTA. OKpiM 3pOoCcTaHHS
ypokaifHOCTi, 3a¢ikCOBaHO ICTOTHE IIiJBHIICHHS
TYCTOTH POCIHH Tiepe]l 30MpaHHsIM, OCOOIUBO y COPTY
lammex (mo 585,9 Twe. pocnmH/Ta), MO CBIAYUTH TPO
MOKpAIIEHHS 30EpPEeKEHOCTI TOCIBIB 1 e()eKTUBHOCTI
arpoTEeXHOJIOT1H.

Takox crocrepiraiocss 3Ha4YHE MOCHIICHHS
CUMOIOTHYHOT aKTHBHOCTI, 30KpeMa 3pOCTaHHS MacH
Oy/b00YOK, aKTUBHOTO CUMOIOTHYHOTO MOTEHIIay (10
489 THc. Kr+mH/Ta) Ta KUTBKOCTI (hikCOBaHOTO 0i0a30Ty
(mo 124,56 «kr/ra), mO MATBEPIXKYE TMEpeBaru
3aCTOCOBAHOI'0 KOMIUIEKCY 3aXOJiB y 3abe3neuycHHi
motped KymbTypm B a30Ti. OcoOIMBO  BHCOKY
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THE AGROBIOLOGICAL JUSTIFICATION OF SOYBEAN PRODUCTIVITY
IN THE RIGHT-BANK FOREST-STEPPE OF UKRAINE

Eric DYACHUK, ORCID: 0009-0006-7311-9784. Vitalii KRAVCHENKO, ORCID: 0000-0003-4873-5367
Lesia VYSHNEVSKA, ORCID: 0000-0001-9470-9050
Uman National University

In the context of global climate change and the growing demand for high-protein plant-based products, soybean
is becoming an increasingly important strategic crop. Ukraine, as one of the leading European producers of soybean, has
the potential to increase both the area under cultivation and the overall productivity of this legume. The Right-Bank
Forest-Steppe of Ukraine is characterized by favorable agroclimatic conditions and fertile soils, which creates a solid
foundation for the expansion of soybean production. However, due to climatic instability, fluctuations in soil moisture,
and uneven rainfall distribution, the need arises for a scientific and agrobiological approach to the cultivation of soybean
under regional conditions. This study aims to provide a comprehensive agrobiological substantiation for enhancing
soybean productivity in the Right-Bank Forest-Steppe. A field experiment was conducted during 2022-2024 using a
three-factor scheme, which included varietal characteristics (cultivars Azimut and Holubka), pre-sowing inoculation with
the bacterial preparation Rizogumin-Plus, and foliar application of the growth regulator chlormequat chloride in three
concentrations (0.5%, 0.75%, 1%). The research analyzed biometric indicators at key organogenesis stages, yield
performance, and seed quality under different treatment combinations. Statistical data processing was performed with
error estimation not exceeding 5%. The results confirmed the effectiveness of integrating biological products and adaptive
technologies in increasing yield up to 2.73 t/ha and enhancing protein content. The findings are highly relevant for the
development of resource-saving, climate-resilient farming systems and can serve as a basis for the introduction of organic
soybean production practices in the region.

Keywords: soybean, productivity, agrobiology, Right-Bank Forest-Steppe, biopreparations.
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BIIVIUB I'VCTOTH CTOSIHHSI POCJIMH I CITOCOBY CIBBU HA AJIAIITUBHI BJIACTUBOCTI
I'TBPUAIB PITIAKY O3UMOI'O B YMOBAX HEHTPAJIBHOI'O JIICOCTEITY

Cepriit BACUJIEHKO, acnipant, ORCID: 0009-0004-7468-2291
Irop BEPEIIIAI'TH, xargunaT cimscprorocnogapeskux Hayk, ORCID: 0000-0002-6589-5138
Cymcpkuii HamionansHMit ArpapHuil YHiBepcUTET
Byt ['epacima Kornpatrsesa, 160, Cymu, Cymcrka obmacts, 40000, YkpaiHa,
e-mail: sergii87y@gmail.com

VY 3B’s3Ky 31 3pOCTaHHSAM TOMUTY HA pillak O3UMHH SK CHPOBHHY IUII KOPMOBOiI, Xap4OBOi Ta €HEPreTHYHOI
MIPOMHCIIOBOCTI, @ TaKOXK 13 OOMEXKEHICTIO OpHMX IUIONI T2 MIHIMBHMHU KIIMaTHYHHMH YMOBaMH, MOCTa€ Mortpeda B
YIOCKOHAJICHHI arpOTEXHIYHUX MiAXOIB 10 HOTO BUPOIYBaHHSA. METO0 AOCIIIKESHHS OYJI0 BU3HAYUTH BILUTUB CIIOCOOY
ciBOM, IIMPUHU MDKPSAS Ta CUCTEMH yJOOpPEHHS Ha PO3BHTOK 1 aJlaliTUBHI BJIACTHBOCTI TiOPHUIIB pinaky 03UMOTO B
ymoBax Jlicocteny Ykpainu, 30kpeMa Ha IEepeI3MMOBHUI PO3BUTOK Ta 3UMOCTIHKICTh. BCTaHOBIICHO, 110 €(hEKTHBHICTh
(hopMyBaHHS MPOAYKTHBHOTO CTEOJIOCTOI0 3HAYHOI MIpOIO 3aJICXKHTh BiJl ONTHUMAIBHOTO MOEAHAHHS T'YCTOTH POCIHUH,
CTPOKIB CiBOM Ta crioco0y 1X pO3MIIlIEHHS Y PAAKAX.

Haii0inpm CpUATINBOIO TYCTOTOIO CTOSHHS i TiOpuaHUX (GopM pimaky 03MMOro B NaHWX yMoBax € 30—
60 pocimH/M?, TOAI SK Mi3HI CTPOKH ciBOM MOTpeOyIoTh ii 30impuieHHs Ha 20—50 % 3 mMeToro 3a0e3medeHHs JOCTaTHhOT
3UMOCTIHKOCTI W KOMICHCAIIITHOTO TUIKyBaHHA. 3’SCOBAaHO, IO PIBHOMIPHE PO3MIIICHHS POCIHH Y TOCIBI CHpHsE
MOKPAIICHHIO aJalTUBHOT 3[aTHOCTI TiOPHIIB, 30KpeMa CTOCOBHO BOJIOT03a0e3MEUeHHs, OCBITICHHS, MOXHUBHOTO
peXXuMy Ta cTiffkocTi 1o cTpeciB. [lapanensHo i3 UM, 3HAYHY poIlk Y 30epekeHH] MOTeHIliary TiIOpHAiB Bifirpae cucreMa
JKUBIICHHsI. BCTaHOBJICHO, 1[0 ONTHMAaJbHI CTPOKU CIBOHM (CEpeIUHA CEpIHs) y MOE€MHaHHI 3 TycToTor 450—550 THC.
pocnuH/Ta 3a0e3Mne4yroTh HalKpaliuii pO3BUTOK OIYHHX MaroHiB, GopMyBaHHS OLIBIIOT KUTBKOCTI CTPYYKIB 1 HACIHHS, a
TaKOX MaKCHUMaJIbHY BPOXKalHICTb.

[Ti3Hi CTPOKH CiBOM Ta HAJMIipHA T'YCTOTa HETATHBHO BILUTUBAIOTH HA MOPGOCTPYKTYPY POCIHH 1 3HHXKYIOTh Macy
1000 nacinuH. BuzHaueHo, 1m0 croci® ciBOM TaKOXK ICTOTHO BIUIMBAE Ha MIKPOKJIIMAT MOCIBHOTO JIOKA, BHYKHBAaHHS
POCTIMH TiClsA 3UMH, a OOpO3eHUYACTHi CrOCiO 3abe3rneuye HaWkpaili yMOBH Ui (JOPMYBaHHS CTPYKTYPH BpPOJXKAIO.
OnTrMi3anis TYCTOTH CTOSTHHSI B TIO€THAHHI 31 CIOCOOOM CiBOM crpusie IiABHUICHHIO BpoxkaiHocTi Ha 43—60 %, mo mMae
ICTOTHE 3HA4YeHHS IS i ABUICHAS PeHTa0eIbHOCTI BUPOOHHUIITBA Ta CTIHKOCTI arpOeKOCUCTEM.

Kuro4doBi c1oBa: pimak 03uMUiA, TyCTOTa CTOSIHHS POCIWH, CIIOCIO ciBOM, alaNTHBHI BIACTHBOCTI, IEPE3HMiBIIS
pinaxy, MiKpSIIIS, JOOPHBO.
CraTTs 3 BIIKPUTUM AOCTYNOM Ha yMoBax JineHnsii Creative Commons

Beryn
Pimak o3umuii (Brassica napus L.) € oxniero 3
NPOBITHUX OJIIHHUX KYJBTYpP, IO BHUPOIIYETHCS B

Bimomo, mo VYkpaiHa cTabiTbHO BXOIUTH JIO
JECATKH HaWOIIbIIMX BHPOOHMKIB pimaky y CBiTi Ta

ymoBax llentpanbpaoro Jlicocreny Ykpainu, 30KpeMa
JUIi  OTPUMaHHS BHCOKOSIKICHOT XapuoBoi odjii Ta
BUPOOHMIITBA OiomanuBa. 3aBAsku 30alaHCOBAHOMY
BMICTYy JKHUTTEBO BaXXJIMBUX BHCOKOMOJICKYJISIPHUX
kapOoHOBUX KucioT — JiHoneBoi  (19-20 %),
JiHOJIEHOBOI (110 9 %) Ta oneinoBoi (55—63 %), a Takox
xupopo3unHaux BiTaminiB (E — 19 mr/100 r, K —
150 mr/100 r, mpositamin A — 550 wmr/100 r) i
MIKpOEJIEeMEeHTIB (KaNblild, MiJb, MapraHelb, MarHiu,
LIMHK TOIIO), pPINaKkoBa OJisl € IIHHUM IPOIYKTOM
(Kopotskosa 1. B. Ta in., 2023).

OmHMUM 13 KITF0YOBUX (haKTOPIB, IO BIUIMBAIOTH
Ha IPOTYKTHUBHICTH Ta QAANTUBHICTh T1OpHUIIB pilaky B
YMOBax 3MIiHHOTO KJIiMaTy # I'PYHTOBO{ POAFOUOCTI, €
TyCTOTa CTOSTHHSI POCITUH Ta croci6 ciBOu. PamioHansHe
MOETHAHHS IIMX arpoOTEeXHIYHUX NPUHOMIB JI03BOJISIE
MOKPALIUTH  aJanTHBHI  BJIACTHBOCTI  KYJBbTYpH,
3a0e3NeunTH  PIBHOMIPHUM  PO3BUTOK  POCIIHH,
ONTHMI3yBaTH BUKOPHCTAHHS PECYPCIB Ta MiABHIIUTH
CTIMKICTh O CTPECOBUX YHHHUKIB JOBKIJLIS.

Hocizae MpoBiJHI MO3MIHI cepel ISITH OCHOBHHUX
excrioptepiB wiei kynpTypu (Pimak B YkpaiHi Ta cBiTi.
(n.d.). KWS). Ipu 1ipomy mwtre 6u3bko 12 % ypoxkaro
nepepoOIIsiEThCs BCEPENIMHI KpaiHu, TOIl SK MepeBaKHa
OUTBIIICTh peaNi3yeTbCs y BUIVIIAI HACiHHA Ha
30BHIMHIX pwHKax. Takwil miaxig 3abesmedye
ONEpPaTHUBHY peati3amifo MpoAyKIii 0e3 moTpedn
TPUBAJIOTO 30€piraHHs, M0 € KPUTHYHO BAKIMBUM B
YMOBaxX BOEHHOTO 4Yacy, a TaKOX CIPHSE ITiABHUIIEHHIO
MpUOYTKOBOCTI ~ BUPOOHMITBA Ta  HAJXOJKEHHIO
BaJIIOTHOT BUPYUKHU Ha ¢oni 3MEHIIEHHS
pPeHTabebHOCTI BUPOITYBAHHS TPATUIIHHIAX 3€PHOBHX
KkynbTyp (YakikiBepkwii 1., 2022).

[ix ypoxait 2022 poky HOCIBHi IO 03MMOTO
pimaky B VYkpaiHi CATHYIM pPEKOpJHHMX 3a OCTaHHI
12 poxkis monasx 1,4 MitH ra, X04a 3i0paTu BIAIOCS JIUIIIE
3 1,1 MiuH ra dYepe3 OOMEXEHHs, IOB’s3aHi 3
BilicbkOBUMH fgisimu. Y 2023 pomi Tutomi mif
KYJIBTYPOIO 3aJIMIIAINCS Ha BUCOKOMY PiBHI — OJIM3BbKO
1,2 MuH ra. 3a yMOBHM JOTPUMAaHHS TEXHOJOTIYHHX
BHUMOT BUPOIIYBaHHS Ta CIPHUITINBUX IIOTOJHUX YMOB,
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Lle CTBOPIOE NEPEIYMOBH JUIsl IE BHIIOTO BaJIOBOTO
300py y 2024 poui TOpPIBHIHO 3 PEKOPAHUM
2023 poxom. (Pimak B Ykpaini 2023: Bpoxaii, Temmu
ekcroprty Ta 1iHa. (n.d.). SuperAgronom.com.).

[TpoyKTUBHICTH O3UMOTO piNlaKy BU3HAYAETHCS,
30KpeMa,  IIBUJKICTIO  POCTYy Ta  TPUBAIICTIO
BETeTaIliifHOTO TepioAy, IO BKa3dye Ha 3HAYHUH
MTOTEHITaJl TS TIOAATBIIOTO ITiIBUIIEHHS BPOKaHOCTI.
Pa3oM 3 THM TemMmu pocTy i pO3BUTOK POCIHH 3HATHOIO
MIpOI0  3aJie)XaTh Bil KIIMaTHYHUX YMOB Ta
3aCTOCOBAHMX arpoTexHoiyorid. OOHUM i3 KIFOYOBHX
YHHHUKIB JOCATHEHHS BHCOKHX VypOXXKaiB y 30HI
PH3HKOBAHOTO 3eMJIEPOOCTBa, 110 SIKOI HAJICKHUTH 1
Lenrpansuuii Jlicocrer, € popMyBaHHS )KUTTE€3AATHUX
POCIUH, CTIHKHX J10 HU3bKUX TEMIIEPATyp, TOOTO sIKicHa
miarotoBka g0 mnepesumisni (Harker K. N., 2017,
Oduma O., 2017).

Takox, B yMOBaxX 3MiHH KIIIMaTy, 3pOCTaHHSI LiH
Ha PecypcH Ta BIHICBKOBHUX BHUKIHKIB, SIKi 3HHKYIOTh
JIOCTYTIHICTH IIOM] i arpOTEXHIYHOTO 00CTYrOBYBaHHSA,
HaJ[3BUYANHO BAXKIIUBHM € PO3POOJICHHS aJalTUBHHUX
TEXHOJOTI BUPONIYBAaHHA KYJNBTYpP 13 BHCOKHM
EKCIIOPTHUM HOTEHIIAJIOM, 10 SKHX HAJICKHTh piMak
03UMUI.

AXTyallpHICTh ~ JIOCHIJDKEHHS ~ O0OYMOBJIEHA
HEOOXIiTHICTIO i IBUILCHHS e(eKTUBHOCTI
BUKOPHUCTAHHS MOCIBHUX IUIOI, 3a0€3MeueHHs BUCOKOT
BW)KMBAHOCTI POCIMH Yy 3WMOBHH Iepio Ta
CTaOIIBHOCTI BPOXKAal0 B CKJIAJAHUX YMOBaX. 30Kpema,
YIOCKOHAJICHHS TapaMEeTPiB CiBOM Ta T'YCTOTH CTOSIHHS
€ Pe3epBOM MiABHIIEHHS MIPOLYKTUBHOCTI 0€3 3HAYHMX
JIOZIATKOBUX BUTpAT.

Meroro  mochiUkeHHS OyJo  BCTaHOBJIEHHS
BIUIMBY T'YCTOTH CTOSTHHS POCJIMH Ta CIOCO0Yy ciBOM Ha
aJalTUBHI BIACTHBOCTI TIOpWAIB pilaky O3UMOTIO B
ymoBax llentpanpHoro Jlicocremy VYkpainu s
ONTUMI3AIl arpoOTEeXHIYHUX PIlICHb 1 IIiJBUIICHHS
CTIMKOCTI KYJIBTYPH /IO HECIPUSTIMBHX YHHHHKIB
JIOBKIJLISI.

CyTHICTb 1 cTaH HayKoBOi mpobiemu. OgHUM 13
BH3HAYaNbHUX (haKTOpiB I 3a0e3rmeveHHs cTabiIpbHOT
MPOAYKTUBHOCTI pIMaKy O3MMOr0 € HOro 3MaTHICTh
aJlanTyBaTUCS JI0 KOHKPETHUX I'PYHTOBO-KJIIMATHUYHHUX
ymoB. CydacHi JOCHIIKEHHS MIATBEPIKYIOTh, IO
TYCTOTa CTOSIHHS POCIHH Ta CIoci0 ciBOM MaroTh
CYTTEBUH BIUIMB Ha (OPMYBaHHA MPOIYKTUBHOTO
CTEOJIOCTOI0,  PO3BHTOK  KOPEHEBOI  CHCTEMH,
HaKOMWYEeHHs OioMacH Ta CTIWKICTH O CTPECOBHX
YHHHUKIB, 30KpeMa B MepioJl OCIHHBOTO 3arapTyBaHHSI
Ta IePEe3UMIBIIL.

[Tonpu HasBHICTH OKPEMHUX HAIIPAILIOBAaHb Y Hil
rayy3i, moTpedye yTOYHEHHS 1 JOMOBHEHHS MUTAHHS
aJanTUBHOI BIAMOBIAI HOBITHIX TiOpHIIB pimaky Ha
pi3HI BapiaHTH TYCTOTH CTOSHHS Ta CIIOCOOIB CiBOM
came B 30Hi LlentpansHoro Jlicocremy.

Teoperndne i npakTuuHe 3HaueHHs. OTpUMaHi
pe3yNbTaTH CHPUSATHMYTh PO3IIUPEHHIO HAayKOBUX
YSIBJICHB TIPO aJaNTaliifHi MEXaHI3MH pillaky 03UMOT0 y
BiJNIOBiZlb Ha 3MiHY HPOCTOPOBOI OpraHi3amii ITOCIBiB.
[IpakTnyae  3HaYeHHS  ToisArae B po3poOmi

peKOMEHJAliil 100  ONTHUMAIBHOTO  IO€JIHAHHS
T'YCTOTH CTOSIHHSI POCIIMH i CIIocoOy ciBOM i yMOB
HenrpansHoro Jlicocremy, 1110 JIO3BOJIUTH
arpoBUPOOHUKAM T IBUIUTH peHTa0eIbHICT
BUPOIIYBaHHS KYJIbTYypH Ta 3a0€3MEYNUTH CTaOUIbHICTD
nociBiB 'y mepiog 3umiBii. lle, cBoero ueproto,
CIPUATHME  MOJANBLIIOMY  PO3BHUTKY  TEXHOJOTIH
pecypco3bepirarodoro 3emiepoOcTBa.

AHali3 OCHOBHHX JOCTIDKCHb 1 ITyOJiKarliii.
YOpomoBX OCTaHHIX JBOX JECATHIITE B YKpaiHi
CIIOCTEpITacThCc  aKTUBHE  BiAPODKEHHS  piMakKy
03MMOTO SIK Ba)KJIMBOI IPOMHUCIIOBO OJIIHHOT KYJIBTYPH.
Leit npouec OyB 3yMOBJICHMH BHBEACHHSIM HOBHX
BHCOKOIIPOJYKTUBHUX COPTIB 1 TriOpuaiB, a TakKox
PO3po0IeHHIM IHTEHCHBHUX TEXHOJIOTiH
BUPOIIYBaHHS, IO Jaji0 3MOTY 3HAyHO PO3LIMPHTH
arpoBHpPOOHMYMII TOTEHIIal KyJIbTYpU B pI3HHX
npupogHo-KimiMaTHuHUX 30Hax ([aBpmmoxk H. B.,
Babuu A. O., [Tomimyx B. M; 2020, Kopotskosa 1. B.,
Hpobiteko A. M., 2023).

CraHoM Ha cbOTOJHI B YKpaiHI 3apeecTpoBaHO
moHan 230 copriB i1 TiOpHOiB pimaky O03MMOTO SIK
BITYM3HSHOI, TaK 1 1HO3EMHOI CeJeKIii, IO CTBOPIOE
NepelyMOBH ISl LIMPOKOT aJanTauii KyJIbTypH A0 YMOB
(MinicrepctBo arpapHoi nojituku Ykpainu, 2023).

Cepen BITUM3HSIHUX HAYKOBHUX YCTaHOB, SIKi
3IACHIOIOTH CEJICKIII0 pilaKy, Ciij Bia3HauuTh [BaHO-
Opankisepkuit  inctutyr AIIB HAAH, HYVYBIll
VYkpaian, [HetuTyT omiitamx kymetyp HAAH, HHIJ
«lacTuTyT 3emmepobctBa HAAH», a Takox HI3KY
JOCITITHUX CTAHIIH 1 MPUBATHHUX ITiJIPUEMCTB.

Bognodac nmemani OUIBIOIy YacTKy pPHHKY
3aliMaloTh TiOpUaM 1HO3EMHOTO TOXO/PKEHHS, 30KpeMa
kommanii Bayer, Monsanto, Pioneer, Syngenta, KWS ta
inmux (IeBuenko I[.M; 2019). lle posmmpeHHs
COPTOBOTO CKJIaay 00yMOBIIOE NOTPeOy B MPOBEICHHI
KOMILJICKCHOT arpOeKOJIOTIYHOI OI[iHKK (OpM pimakKy
03MMOT'0 MIOJI0 TXHBOT MPOAYKTHBHOCTI, 3UIMOCTIHKOCTI
Ta aJlaNTHBHUX BJIACTUBOCTEH Y KOHKPETHUX IPYHTOBO-
krniMatnganx ymoBax (IIpokomuyk B.I., CmiBak JILA;
2020).

Bimomo, mo amanrartis riOpuaiB pirnaky 10 yMOB
BUPOIIYBaHHS 3HAYHOIO MipOI0 BM3HAYAETHCS TAKMMHU
(axTopamu, SIK T'yCTOTa CTOSHHS POCIINH, CIIOCIO CiBOH,
piBeHB MiHEpaIbHOTO KHBJICHHS Ta
arpodirocaniTapuuii  ctan  mociBiB.  OcobnuBo1
aKTyaJIbHOCTI HaOyBae mpobiema ONTHMI3aIlii MHUX
YHHHUKIB B yMoBax LlenrpansHoro Jlicocteny Ykpainu,
JIe CTIOCTEPIraloThCsl 3HAUHI KOJIMBAHHS MOTOIHUX YMOB
1 yacTi mposiBu abiotmunux crpeciB (I'opaienxo H. B.,
2020).

OcraHHI  JOCHIDKEHHS  TIOKa3yloTh, IO
HasIBHICTh BEJIMKOI KUIBKOCTI COPTIB 1 TriOpuaiB
moTpe0ye YiTKOTO HAYKOBOTO MiAXOIY IO iX OLIHKH Ta
knacudikamii 3a aJanTUBHICTIO Ta MPOJAYKTHBHICTIO. Y
LIOMY KOHTEKCT] €)EKTHBHHUM € 3aCTOCYBaHHS METOJIIB
KJIACTEPHOTO aHallizy, SKHH JI03BOJISE 3IIHCHUTH
OaratodakTopHy Ki1acupikaiito 00’ €KTiB JOCITIIHKEHHS
— He Jume 3a OKpeMHMH Mopdo-diziororiguHIMHU
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O3HaKaMH, a W 3a iX KOMIUICKCHOIO peakili€lo Ha
arporexHiuni unHHUKY ("aBpuirok H. B., 2022; Ma, L.,
2019; Xu, G., 2022). Takuii miaxia € 0COOIUBO MIHHUM
Uil ineHTUdikanii rpym  TiOpuaiB i3 MOAIOHOIO
pEaKIi€r0 Ha TYCTOTY CTOSIHHS, IIMPUHY MDKPSIAS Ta
iHII TPUAOMHU CiBOM, IO, CBOEI YEPror0, BiIKPUBAE
MOXUIMBOCTI  JJsl  IUIECHIPSIMOBAHOI  ONTUMI3aIl
TEXHOJIOTi#f BUPOITYBaHHS.

Takum 4YWHOM, TIOTIPH 3HAYHY KUIBKICTB
JTOCTIKeHb, KOMIUIEKCHA OIliHKA B3a€MO3B’SI3KY MiXK
cocoboM  ciBOM, TYCTOTOIO CTOSHHS pOCITHH i
aanTUBHIMH BIACTUBOCTSAMH pIllaKy O3WMOTO B
yMoOBax LentpanbHoro JlicocTemy VYkpainu
3aJIMIIAETHCS HEJI0OCTATHBO BUBYEHOIO.

HeBupimeHow 3alumIaeTbesi Takox Ipoliema
BUSIBJICHHS. TaKUX arpoTeXHIYHMX NPHUHOMIB, sKi
3a0e3neuyoTh MaKCUMaJIbHYy peai3alilo FTeHeTHYHOTO
MOTEeHLialy CydYacHUX TiOpHIiB pillaky B yMoOBax
KIIMAaTUIHUX 3MIH 1 MiJBUIIECHOTO OIOTUYHOTO THCKY.
CaMe UM acTieKTaM i IPUCBSIYCHE JaHE TOCTiIKCHHS.

Marepianu i MmeToau

[ompoBi mocmimkeHHs TpoBommmucs y 2023—
2024 pokax Ha IOCTITHOMY IOJi [HCTUTYTY CLIBCBKOTO
rocnogapctBa llentpansnoro Jlicocremy HAAH
Vkpainu (c. KpacHoripka, Yepkacbka 00JaCTb).
ATpoKIiMaTH4Hi ~ YMOBM  pErioHy —  IIOMIpHO
KOHTHHEHTAIbHI, 3 TEIUIMM JITOM 1 JOCTaTHHOIO
KIJIBKICTIO OTIaiB.

Cepennbopiyna Temieparypa nositps — +8,2 °C,
CcyMa aKTUBHUX TeMIIEpaTyp 3a BereTariitauii mepioxn (t
> 10°C) — 6mmspko 2800-3000 °C, cepemHBOpivHA
KUTbKicTh omaniB — 520-580 MM, mepeBakHO B TEIUTHI
MIEPiosT POKY.

IpyHTH JOCHiZHOI JiNSHKA — YOPHO3EMH
OMIJI30JICHI CePeAHBOCYTIMHUACTI 3 BMICTOM TyMyCY
3,2-3,5%, pH — 6,0-6,5, 3abe3ncucHHs] MOXHUBHUMHU
pEeYOBHMHAMU: JIETKOTiJpOJi30BaHOro aszory — 85—

Pe3yabTaTn Ta 00roBOpeHHs

OpHi€l0 3 KIIOYOBUX  yYMOB  YCIHILIHOT
MIepe3NMIBIl PIlaKy O3UMOTO € JOCTATHE 3BOJIOKEHHS
BEPXHBOTO IIAPY IPYHTY, Jie (POPMY€ETHCS OCHOBHA Maca
KOpEHeBOi CHCTeMH. Bimomo, MmO HaciHHS pimaky
03UMOT0 TIpopocTae 3a Temreparypu +2—3 °C, a MacoBi
cxoau 3’sABISIOTECA Ha 5—10-1 meHs mpu TeMreparypi
moBiTps +12—18 °C. 3a onTUManbHUX CTPOKIB CiBOM Ta
HOPM BHCIBY JI0 KiHIII OCIHHBOI BereTaiii pOCIWHU
(hopMyI0Th 100pe PO3BHUHEHY JINCTKOBY PO3ETKY.

VY nmochmimHuMX yMoBax I[HCTHTYTY CLIBCBKOTO
rocriogapctBa  LlenTpansHoro Jlicocreny HAAH
VYkpainu (c. Kpacnoripka, Uepkacbka 007.) MOIHOBI
JocIipKeHHs poBoauiucs y 2023—2024 pokax, oCiBH
pimaky  3AiHCHIOBANIMCS  BIANOBIAHO JI0  CXeM
JBO(GAKTOPHOTO AOCIITY.

ArpokiiMaTH4Hi YMOBHU periony
XapaKTepU3ylOThCS  IMOMIPHO  KOHTHHEHTAJbHUM
KJIIMaToM i3 JOCTaTHBOI KUIBKIiCTIO omamiB (520—

100 mr/kr  rpyHTY; pyxomoro ¢ocdopy — 105-
120 wmr/kr; oominHoro Kamiro — 110-130 mr/kr.

Byno 3acrocoBaHo ABO(QAKTOPHHMH IOJIHOBUIA
JOCITiA:
- ®akrtop A — CTpOK CiBOM:
O  omnTHMaJIbHHH (25 ceprHi);
o A:—mi3Hil (5 BepecH:);
o  As— xputndHo mi3Hi# (12 BepecHs).
- @aktop B — rycrora CTOAHHS pOCIHH, THUC.
mrT./ra:
o Bi1—450 tuc./ra;
o B2—550 tuc./ra;
o Bs—600 tuc./ra.

Jocniz 3aKiaieHo METOI0M ITOBTOPHUX JIISTHOK
y YOTHPHKPAaTHOMY IOBTOPEHHi, po3Mip 00JiKOBOI
nusiaka — 25 w2 CiBba mpoBowiacs KOHIUIIHHAM
HaCiHHSIM i3 TaOOPaTOPHOIO CXOXKICTIO HE HIXKYe 95 %,
rmbuHa 3aropTaHHs — 2—3 cM. [lepenmociBHa 06poOka
BKJIIOYANIa KOTKYBaHHS.

Y ¢a3i 4-6 mmctkiB (OCiHB) 3aCTOCOBYBAIU
peTapmaHT Ha OcHOBI MeTkoHazomy (0,5 m/ra). Hdns
KOHTPOJIIO IMIKiTHUKIB Ta XBOPOO BHKOPHUCTOBYBAIH
IHCEKTUIIAIA (menmpTameTpuH) Ta GbyHrimIM
(mpoTiokoHa30). Y BeCHSHUH TIepio] NPOBOAMIH
3aXHCT Bifl CKJIIEPOTiHIO3Y Ta KOHTPOIOBAIU (homo3.

Y 2023 porii ociHp Oyjia TEIJIOK Ta MOMIPHO
BOJIOT'OI0, CyMa OIaJIiB 3a CEpIICHb—KOBTEHb CTAHOBHJIA
162 MM, TemIiepaTypa IpyHTY Ha IIMOWHI 5 cM y nepiof
cisom — 14,8-16,3°C. ¥V 2024 pomi ymoBu Oymu
CKIaJHIIIAME — CyMa ONAajJiB CTaHOBHIA 96 MM, i3
nepioilaMu nepecynryBaHHsi BEpXHBOT'O APy IPYHTY.

Ypoxkaii 0OMoONOYyBaNIX 3 OONIKOBUX MIITHOK,
NepepaxyHOK YpOsKalHOCTI MIPOBOMIIH 3 ypaxyBaHHAM
Bosiorocti. CTatucTHYHY OOpOOKY MAaHWX BHKOHAHO
METOJIOM JTUCIIEPCIHOIO aHalli3y 3 BUKOPHUCTAHHIM
nporpamu Statistica 12.0.

580 Mm/pik), cepenHbOPiUHOO TemmnepaTyporo +8,2 °C,
a CyMa aKTUBHHX TEMIIepaTyp 3a BereTauiitHuii nepion
cranoBuTh 2800-3000 °C.

VY 2024 pormi, B omHOMY 3 BapiaHTIB IOCIiIy,
ciBOy pimaky o3mmoro Oyio mpoBeneHo 10 cepmHs 3a
cepenHbo1000BOi TemmepaTypu +20 °C Ta BONOTOCTI
IpyHTy Onm3pko 72 %. Ha mouaTky cepmHs B perioHi
Bunasuo 18 MM omaziB, 0 CTBOPHIIO CHIPUATINBI YMOBH
JUTS CiBOM.

3 omminy Ha XapakTepHy sl perioHy
MOCYIUINBY TOTONY B CEPIHi, CTPOKH CiBOM Oymm
migiOpani 3 ypaxyBaHHIM KOPOTKOYacHOI'0
MPOTHO30BAHOTO JAOMIOBOTO Tepioay (mo 25-30 mm
OTIaJliB MPOTSATOM 2 JTHIB).

CepennbomicsyHa TeMIepaTypa CepnHs
craHoBmiia +23,8 °C (puc. 1), mo crnpusuio ApyXHIH
osiBi cxofiB uepe3 8—10 aHiB micis ciBOu — 18 ceprHs
IIpY WHUpHHI MXpsAAb 19 cm 1 19 cepnHs npu mwupuHi
MIKPSIb 35 cM.
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Pucynok 1. /lunamika cepeqHbOMicAYHUX TeMnepaTyp i Kinbkocti onagis y c. KpacHoripka, Yepkacbka 00J1acTh

(cepnens 2024 p.)

JlocipKeHHsT TIOKa3aly, IO T'YCTOTa CTOSHHS
POCIHH pillaKy 03UMOTO € KPUTHIHUM YUHHHUKOM, SIKHH
CYTTEBO BIUIMBa€ Ha WOTrO aJanTHBHI BIACTHUBOCTI,
30KpeMa Ha pPO3BUTOK, IEpe3UMIBIIO, (OpPMyBaHHS
reHepaTHBHUX OpraHiB Ta BpOXKaifHiCTh. OnTHMaibHE
PO3MIIIIEHHS POCIIMH Y TIOCIBI 3a0e3neuye eheKTHBHIIIIEe
BUKOPUCTaHHsI arpo(i3MYHUX peCypciB IPYHTY, CBITIA,
BOJIOTH, TIO)KUBHUX PEYOBHH 1 CIpHsiE 30a71aHCOBAHOMY
POCTY Ta PO3BUTKY TiOPHUIIB.

Hanmipue 3arymieHHS TOCIBiB, X094 1 CHpHse
MOBHILIOMY TOKPUTTIO IPYHTY, BOJHOYAC IIOTIpIIyE
YMOBH  OCBITJICHHS  HIDKHIX  fIpyCiB,  3HHXKYE
e(eKTUBHICTH POTOCHHTE3Y, IiIBUIILY€E PH3HUK YPAKCHHS
XBOpoOamMH Ta OOMEXye pPO3BHTOK T'€HEPaTHBHUX
opraniB. [Ipu BuCOKiii rycroti crostHHs (moHan 80—
100 pociur/M? BOCEHH) CIIOCTEPIraiocsi 3MEHIIICHHS
CepelIHbOI IUIONII JIUCTSl HA OJHY POCIHMHY Ta KUJIBKOCTI
epeKTUBHUX OIYHMX MaroHis. BogHouac 3aHaATO
po3pimkeHi nociBu (<40 pocinuH/M?) MOXKYTb IIPU3BECTH
JI0 HEZIOOTPUMAHHSI BPOXKal0, HE3BAKAKOYM HA BHUCOKHMI
KOMITCHCAIIHII TTOTEHIIiall OKPEMHUX POCIUH. 32 YMOB
Hentpansroro Jlicoctermy YkpaiHH BCTaHOBIICHO, IO
HaWKpalli pe3ylbTaTH JOCSTaloThCs MPH  TYCTOTI
crostHEs 50-70 pocimH/M? HaBecHI, siKa (OpPMYyeThCS
3aB/IIKM ONTHUMAJIBHOMY TIO€HAHHIO crocoOy ciBOM Ta
ctpokiB. Kpim Toro, 3ami3HeHHS 3 CiBOOIO mHOTpeOye
migBuiieHHs HOopMmu BuciBy Ha 20-50 %, OCKUIBKH

Ta6auns 1. BiuiuB cTpoKiB ciBOM Ta IYCTOTH CTOSIHHSI HA PO3BHTOK

pocinHU HOPMYIOTBCS MEHII PO3BHHEHHMH, 3HIDKEHA iX
3MATHICTH 1O 3HUMOCTIMKOCTi, IO Oe3mocepeaHbo
BIUIMBAE Ha Bpoxail. TakiuM YHHOM, BCTAHOBJICHO TiCHUH
3B 130K MiXK CTPOKaMH CiBOH, CIIOCOOOM CiBOH, TYCTOTOIO
CTOSHHS POCIMH Ta aJalTHBHUMH BIJIACTHBOCTAMHU
riOpHIIB pilaKy 03UMOTO.

OnrtumanbHuii niepiox ciBou mist LieHTpansHOro
Jlicocreny — 3 20 mo 30 cepmus. CiBba B 1eil yac
3a0e3redye BXiJl POCIMH y 3UMY Ha cTail 6—8 IICTKIB
mpu Bucoti 10-15 cM, miameTpi KOpeHEBOI IIMHKH §—
10 MM i poszermi 15-20 cMm. PekomenmoBaHa TycToTa
crossHs pociuH — 400-500 THC./ra mis TiOpHUIiB, MO
J03BOJISIE YHUKHYTH HEPEpOCTaHHA Ta 3a0e3MeYHTH
piBHOMipHHI po3BUTOK. [IpH paHHIX CTpoKax ciBOH (IO
20 cepmHsA) ICHYE pH3MK IEPEPOCTaHHSI, TOMY
PEKOMEHJIOBAHO 3aCTOCOBYBAaTH PEryJSTOPH  POCTY.
3ami3HeHHs1 ciBOM (miciisi 5 BepecHs) 3HAYHO 3HUKYE
aanTHBHI BJIACTHBOCTI POCIHMH: BOHM HE BCTHIAIOTh
copMyBaTH JOCTaTHIO PO3ETKY, IO MiJBHIIYE PU3HK
BUMEp3aHHS. AJANTHBHICTH TiOPHIIB pillaKy TiCHO
TIOB’s13aHa 3 TEMIIEPATYPHUMH T BOJIOTICHUMH YyMOBAMH:
TPYHT T 9ac ciBOM MOBHHEH OYTH MOOpE 3BOJIOKEHIM,
a TeMmeparypa — e Hkde 8 °C. Y ¢a3i OyTonizamii Ta
[BITIHHS pillaKk 0COONMBO YYTJIMBHUIA IO HECTAYi BOJIOTH,
0opy Ta CipKH, TOMY XHBJICHHS 1 BOJIOTa MAarOTh OyTH
30anancoBaHuMH (TabI. 1).

inaky o3umoro (Lenrpanbuuii Jlicocren, Ykpaina)

I'ycrora Cranis 6-8
Pik | Crpoku cisou CTOSIHHSI, IFaTa ngnn J'II/.ICTK.IB VYkopi- Bxing Tepesuminns YpoxaiiHicTb,
THC. ciBOH| (mHIB) | (IHIB MiCNs| HEHHS y 3UMy /ra
pocius/Ta CXOJIiB)
2023 | OnrtumManbHi 450 25.08 4 32 no0pa 29.09 BHCOKA 42,6
2023 ITi3Hi 550 05.09 5 25 cepenusi| 10.10 3a10BlJIbHA 38,1
2024 | OnrtuManbHi 500 27.08 3 30 no0pa 27.09 BHCOKA 443
2024 Kp:g{'imo 600 | 12.09 4 20 crnabke | 05.10 HI3bKA 30,4
VY Tabnuii HaBEZEHO pe3YJBTATH IOJIBOBUX YOTHUPU BapiaHTH — ONTHUMAJIBHI, Mi3HI Ta KPUTHIHO

JIOCITIPKEHb I0JI0 BIUIMBY CTPOKIB CiBOM Ta TYCTOTH
CTOSIHHS POCIMH Ha PO3BUTOK 1 TPOTYKTHBHICTH
ribpuaiB 03UMOrO pimaky B YMOBax IIEHTPAIbHOTO
Jlicocterry Ykpainu 3a 2023-2024 poxu. Bupuamucs

Agroscience and Practice, Issue 4, Part4, 2025

Mi3HI CTPOKK CiBOM 3a pi3HOI rycToTH cTOsHHSA (450—
600 tuc. pociun/ra).

[TapameTpu OLIHIOBAIHCS 32 PSIOM TOKa3HUKIB:
KUIBKICTh  JTHIB 1O TIOSIBU  CXOJiB, TPHUBAIICTh
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o

JIocsTHEHHsT (Ga3u 6—8 JUCTKIB MMCIS CXOJB, SKICThH
YKOpiHEHHSI, 1aTa BXO/ly Y 3UMY, PIBEHb IIepPEe3nUMIBII Ta
KIiHIIEBa YPOKaHHICTh y IIEHTHEPAaX 3 TeKTapa.

HaiiBumy ypoxaiiHiCTh OTPUMAHO MpH CiBOI B
onTuMalbHi cTpoku (25-27 cepmHs) 3 TycToTor0 450—
500 Tmc. pocimH/Ta, IO 3a0e3MeUMII0  A00pY
YKOPIHEHICTh, CBOEYACHUH PO3BUTOK PO3ETKH i BUCOKY
3uMOCTilKicTh. [li3HI cTpoku ciBOm (mmicis 5 BepecH:)
MIPHU3BENHN 10 CKOPOYEHHS BETETAliHHOTO TEpioay 0
3WMH, 3HIWKCHHS PiBHS YKOPIHEHHS Ta 3UMOCTIHKOCTI, a
OT)Ke 1 3MEHIIEHHsI BpOXaifHOCTi Ha 6—14 1y/Ta.

3acTocyBaHHS PETYIATOPIB POCTY PO3TILANATIOCST
JUIIE IS paHHIX CTPOKIB CiBOM 3 METOI0 KOHTPOIIIO
OCIHHBOT'O PO3BUTKY Ta MiABHIIEHHS 3MMOCTIMKOCTI.
VYpoxkaiiHicTh 00OpaxoByBajiacsi Ticlisi 30HMpaHHS 3a
BoJiorocti HaciHHA 11 %, ypaxoBYrOUH BIUTUB IIOTOTHUX
yMOB, TemneparypHoro pexxumy (10-12 °C Ha MoMeHT
ciBOu) Ta Bostorocti rpynry (60-70 % IIIIB).

BrumB cTpoKiB CiBOM Ta T'yCTOTH CTOSIHHSI Ha
BPOXKAHHICTD 1 €IEMEHTH CTPYKTYPH BPOXKAI0 O3UMOTO

pimaky. IIporsrom  71BOX  pPOKiB  JOCHiIKEHBb
CTaTHCTUYHO 3HAYYLIOi PI3HULI y BPOKAHHOCTI MiX
pokamu He 3a(ikCOBaHO, OJTHAK CTPOKH CIBOM 1CTOTHO
BIUIMBAJIM Ha CTPYKTYPHI eJleMEeHTH Bpoxato (Tadi. 2).
3aTpUMKa CTPOKIB CiBOM TPU3BOAMIA IO 3MCHIICHHS
KiTBKOCTI OOKOBHX TAroHiB, KIJBKOCTI Ta MacH
CTPYUKiB Ha OIYHUX T'iJIKaX, a TAKOXK JI0 3HIKCHHS MacH
1000 nacianH. HaToMicTh KiNBKICTh CTPYYKIB 1 HACIHHA
Ha TOJIOBHOMY TTaroHi, a TAKOX iX Maca ITiABUITYBaJIHCS.
[Ipore 3arampHa BpOXKAaHHICTH TpPH MI3HBOMY CiBOI
3HIKYBaJach depes3 caalmmii po3BUTOK O19HOT YaCTHHU
POCITHHH.

['ycroTa CTOSIHHS TakoXX CHpaBisLIa iCTOTHUH
BIuMB. [liABUIEHHS! TYCTOTH CHpUsIIO (HOPMYBaHHIO
0171101 KUIBKOCTI CTPYUKIB Ta HACIHHS HAa TOJIOBHOMY
MaroHi, ajie BOAHOYAC 3HIWXKyBano macy 1000 HaciHUH.
3MEHILIeHHS I'YCTOTH, HaBIaKH, aKTHBI13yBaJIO PO3BUTOK
OlYHMX MAaroHiB, OJHAK II¢ TAaKOXK HE MOKPAIyBajo
BPOXKAWHICTh Yepe3 3MCHIIICHHS MaCH HACIHHH.

Tab6uuus 2. BouiuB CTPOKIB ciBOM Ta rycTOTH CTOSIHHS HA €JIEMEHTH CTPYKTYPH BPOKAaI0 pilaKy 03MMOro

T'ycrora |Crpyuxu| Crpyukn |Hacinnau | Hacinuan ng\é?;iﬂ Maca
Pix Crpoxu CTOSIHHS, | HATOJ. |Ha OIYHHMX | B TON. B O1YHHX 3 rou HaciHHS | Maca 1000 |YpokaiiHiCTb,

ciBOuU THC. [IaroHi, | maroHax, | IaroHi, | maroHax, ) 3 OIYHHUX | HACIHUH, T m/ra

) ) ) ) TIaroxa, . N

pocimua/ra | mT/™M IIT/M IIT/M IIT/M ? | [HaroHis, /™M
2023 | OnTumanbHi 450 1055 320 2520 730 478 185 4,2 42,6
2023 ITi3Hi 550 1275 45 3120 95 615 18 3,8 38,1
2024 | OnTumasnbHi 500 1060 250 2610 590 570 158 4,1 44,3
D024 Kpﬁgﬁ“" 600 880 155 2270 370 495 115 35 30,4

HaiiBuimy  BpokaiiHicTh  3a0e3nedyBaiu 600 Trc. pocnuH/ra) Ha BpPOXKAWHHICTH IT'SITH TiOpUIB

ONTHMANBHI CTPOKH CIBOM (Apyra jaekaja CeprHs) Ta
ryctota 450-500 Tuc. pocaun/ra. 3aHAATO Mi3HIN MOCIB
i HagMmipHa TyCcTOTa MNPHU3BOMWIA [0 3HUKCHHS
MPOJIYKTUBHOCTI uepe3 HEIOCKOHANy TIeHEepaTHBHY
CTPYKTYPY POCIIHH.

VY  [OJbOBOMY EKCIICPUMEHTI JOCIIiIKEHO
BIUIMB TPHOX PiBHIB TrycTtoTd crostHHA (450, 550 i

a5t

B
w

YpoxalHicTb, Wra

iy
N
T

CopT Pioneer
—a— CopT Dekalb
—e— CopT YopHWiA BeneTeHb
—ea— CopT bepHi

CopT ATnauT

41

osumoro pinaky (Pioneer, Dekalb, YopHuii BenereHs,
Bepui, Arnant). BcraHoBieno, 1m0  HalBuIa
HPOJYKTHBHICTb Jocaranacs npu I'yCTOTI
550 tuc. pociur/ra  (puc. 2), MO CBIXYUTH TIPO
HEOOXiTHICTh aJaNTHBHOTO MiAXOLy A0 HOPM BHCIBY 3
ypaxyBaHHSM O10JIOTIYHHX OCOOIMBOCTEH COPTY 1 yMOB
BUPOIIYBaHHS.

450

550 600

[ycToTa CTOAHHA, TUC. pOCAUH/ra

PucyHok 2. BIUIMB rycTOTH CTOSIHHSI HA BpOsKaifHicTh riopuaiB pinaky osumoro
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JlocmimKeHHs BCTAHOBUJIO, IO AJIs1 O1TBIIOCTI
Cy4acHUX TiOpUAIB piaky O3UMOI'0 ONTHUMAIBHOIO €
rycrora ctosHHs 550 THC. pociiuH/Ta, sika 3a0e3mneuye
HaiiBuIly BpoOkaiiHicTh. BinxunenHs sx y Oik
3MEHIIEHHS, TaKk 1 HaJAMIPHOTO  3aryllieHH:,
NPU3BOAMUTH O 3HIKCHHS TpOAYyKTHBHOCTI. lle
CBIMYUTH TPO HEOOXiAHICTE aU(EPEeHIIHOBAHOTO
MigX0oAy 10 BHOOpPY HOPM BHCIBY, 3 YpaxyBaHHSIM
6iomoriuHnX ocoOimBoOCTEH riopuny,
arpoeKOJIOTIYHUX YMOB BHPOINYBaHHSI Ta CIIOCOOY
ciBOm.

BB  cmocoby ciBOM Ha MiKpoOKIiMar
MOCIBHOTO JIOXKa CYTTEBO 3MIHIOE TiAPOTEPMivHI

TpaauiliiHa TEXHOJOTis CTBOpIOBaja OLTBII Teruie
CepeZoBUINE, IO MOXXE MPUCKOPIOBATH paHHIN
PO3BUTOK, IPOTE B YMOBaX HEIOCTaTHHOI BOJIOTH
e()eKTHUBHICTh TAKOTO MiIXOy € HIKYOI.

KinpKkicTh pOCIMH HaBeCHI 3MEHIIWIACH Y
cepenabomy Ha 14% y MOpiBHSAHHI 3 OCIHHIM 00TIKOM,
croci®0 ciBOM He BHIBHB ICTOTHOTO BIUIMBY Ha
30epekeHHsI POCIMH Iicis mepe3uMiBii. Haitbimpmm
MMO3UTHUBHUI  edekT  Oopo3eHJacToro  Crocody
MpOsSBHUBCS Y POpMyBaHHI O1TBIIOT KITBKOCTI CTPYUKIB
SK Ha POCIWHY, Tak i Ha onxuHUIIO Iwromi. Lle
MOSICHIOETHCSL KPAIIMM PO3MIIICHHSIM 1 PO3BUTKOM
IHAMBIOyaNbHUX POCIMH y 3arajJlbHOMY (iTOCLEHO3I.

YMOBH TNPOPOCTaHHS HaciHHA. [Ipsamuit mocis I[lpu 1bOMYy SKICHI XapaKTEPUCTHKH  BPOXKAIO
3a0be3neyyBaB  Halikpamyy  BOJIOTICTH Yy 30HI (KinbKiCTh HAaciHWMH y CcTpy4Ky, Maca 1000 HaciHuH)
PO3MIIICHHS HACIHHS, 00PO3EHYACTHI — CEPETHIO, TOI 3aJIMIIATUCH CTAOUTFHUMMY 1 HE 3a3HAJIM 3HAYHHUX 3MiH
SK  TpPaJWLiAHUNA  TMOCIB  BUSBUBCA  HAWMEHII i, BIUTMBOM METO/IB CiBOH.

eheKTHBHMM 3a IMM mapaMetpoM. HartomicTs

Taéauus 3. BiiMB rycrorn CTOSIHHSI POCJIMH i cmoco0y ciBOM HAa aJanTHBHI BJACTHBOCTI riOpuaiB pimaky o3mMoro
B YMOBAX IIeHTPAJIbHOTO JIicocTemny

[Tokaznuk Tp aHHHi.ﬁHHﬁ EOpOSeH‘.IaCTHﬁ Hp;uv{nﬁ Cepenne | HSD 0.05
nociB mociB mociB

I'ycrora pocnuH HaBecHi, mrT./M?> | 53,2 53,5 54,1 53,6 -
KistbKiCTh CTPYYKIB HA POCIUHY 117 133 115 122 12,9
KinpKicTh cTpy4KiB Ha M? 5711 6582 5829 6040 680
KinbKicTh HACIHHH Y CTPYUYKY 22,4 23,5 23,7 23,2 -

Maca 1000 macinuH, T 5,39 5,31 5,46 5,39 -
YpoxaitHicTh, T/Ta 3,42 3,58 3,34 3,45 0,213

OrpuMaHi pe3yNbTaTH IMiATBEPKYIOTh, IO
aJlaNTHBHA PeaKiis riOpHuIiB 03UMOT0 pilaKky Ha METOJ
ciBOM 3yMOBJICHA CYKYITHICTIO TIAPOTEPMIYHHMX YMOB,
T'YCTOTH CTOSIHHS Ta 0COOJIMBOCTEH COPTY.

Boposenuactuit Crocio BUSIBUBCSI
HAWIEPCIeKTUBHILIMM Uil peajizauii MoTeHiany
BpOXKallHOCTI 32  paxyHOK  Kpamoi CTPYKTypH
MPOCTOPOBOTO PO3MIIICHHS POCIIHH.

BCTaHOBIEHO  TakokK  B3a€EMO3B’SI30K  MiXK
METOJIOM CiBOM Ta HOpMOIO BHCiBY. [Ipu TpagumiiHOMY

BucHoBknu

Y  pesynabTaTi  NPOBEAEHHX  JIOCHI/DKEHb
BCTaHOBJICHO, IO CTPOKU CIBOM Ta T'yCTOTa CTOSIHHS
ICTOTHO BIUIMBAaIOTh Ha (OPMYBaHHA CTPYKTYpPHHX
€JIEMEHTIB BPOXKal0 Ta BPOXKAWHICTh 03UMOTO pilaKy B
ymoBax [lenrpanbroro Jlicocreny Ykpainu. 3’ scoBaHo,
110 ONITHMAJIbHI CTPOKH CiBOM (Ipyra IeKama CepIHs) y
MOEqHAaHHI 3 ryctororo crosHH 450-500 THC.
POCIIMH/Ta CHPUSIIOTH IHTEHCUBHOMY PO3BHUTKY O14HOT
TeHepaTHBHOI YAaCTHMHU pOCIMH, 10 3abe3medye
(dopMyBaHHs OiMBIIOI KIIBKOCTI CTPYYKIiB Ta BHILY
3arajgbHy NPOAYKTHBHICTb HOCIBIB.

3arpuMKa CTpOKiB ciBOM moripmiye pict i
PO3BUTOK OOKOBHX MAroHiB, MPHU3BOAUTH 10 3MEHILICHHS
KUTBKOCTI Ta MacH CTPYYKiB Ha HMX, 3HWXCHHS Macu
1000 HaciHWH, IO B CYKYHHOCTI HETaTHBHO
[103HAYAETHCS Ha BPOXKAWHOCTI. Bopanouac,
CIOCTEpIraeThes KOMIIEHCAaTOpHE 301TBIIICHHS
MIPOJYKTUBHOCTI TOJIOBHOTO TIarOHa, OJHAK IbOTO

1 mpsaMoMy cmoco0ax ciBOHM crioctepiranacs IiHiiHa
3aJI@KHICTh  BpPOXKaHOCTI  BiJI TYCTOTH BHCIBY:
3pocranns rycrotu 3 40 mo 80 abo 3 60 g0
100 nacinun/M? 3abe3nevyBajo I IBUILICHHS
YPOKAIHOCTI.

Boanouac mpu  0OOpo3eHYACTOMY  TOCIBi
criocTepiraiacs mapaboJiuHa 3aJeKHICTh — HAWBHUIILY
BpOXaiHiCTh 3adikcoBano npu 80 HaciHWHAX/MZ, TOII
SIK TIOJJaIbIIIe 3aryIeHHs 3HIDKYBAJIO NPOAYKTUBHICTb.

HEJIOCTaTHbO /I 30epekeHHS pIBHA 3aralbHOTO
BPOXKaAlO0.

301bIIEHHS TYCTOTH CTOSIHHSI pOCiMH J10 550—
600 Tuc./ra crpuse (HOpMyBaHHIO OLTBIIOI KiIBKOCTI
CTPY4YKiB Ha TOJOBHOMY TIaroHi, NpoTe HaaMipHA
TyCTOTa MPHUTHIYY€E PO3BUTOK OIYHMX IArOHIB, 3HWXKYE
Macy HaciHMH 1, SIK HACHIOK, He 3abe3meuye
CTabUIbHOTO MiABUINEHHS BpoXkaitHocTi. OnTuManibHa
I'yCTOTa € COPTO3aJIE)KHOIO 1 MOTpedye yTOYHEHHS IS
KOXKHOTO TiOpuay 3 ypaxyBaHHSM arpoeKOJIOTTYHHX
YMOB BUPOIYBaHHSI.

YcraHoBneHo, 1mo cmocid ciBOM  CyTTEBO
BIIMBAa€ Ha MIKPOKJIIMAT IOCIBHOTO JIOKa, 30Kpema
BOAHUH 1 TeMIepaTypHHIl pEXHMH IPOPOCTAHHS
HACiHHA, II0 3YMOBIJIIOE€ TOMANBIINN PICT 1 PO3BUTOK
pOCIIUH. Haii6inpm e(eKTUBHUM BUSIBUBCS
O0opo3eHuacTuii crnoci0, skuii 3a0e3nednB HAWBHUINY
KIJIBKICTh CTPYYKIB Ha PpOCIMHY Ta BPOXKAHHICTH
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3aBISKH ONTHMAJIBHOMY IIPOCTOPOBOMY PO3MIIICHHIO
POCIHH y (BiTOIEHO31.

JloBeneHo, 10 ajanTHBHA peakiis Triopumis
03MMOTO piNaKy Ha I'yCTOTY CTOSIHHS Ta Croci0 ciBOu €
HENIHIMHOK 1 3alleXUTh BiJ CKIAAHOI B3aeMomil
010JIOTIYHMX BJIACTHBOCTEH COPTY, TiAPOTEPMIYHUX
YMOB 1 TEXHOJIOTIYHUX MapamMeTpiB BUpoOIyBaHHA. J{is
TPATUIIIHHOTO Ta TPSAMOTO CIIOCO0iB CiBOM XapakTepHa
TiHIHA 3aJeXHICTh BPOXKAHHOCTI Big HOPMH BHUCIBY,
TOJI SIK TIPH OOPO3EHIACTOMY CIIOCO0i CIIOCTEpiraeThes
mapaboiigHa 3aJICKHICTD, o motpedye
IHAMBIMyaTbHOTO MIAXOAY IO PEryIIIOBaHHS TYCTOTH
IOCIBY.
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THE INFLUENCE OF PLAN DENSITY AND SOWING METHOD ON THE ADAPTIVE PROPERTIES
OF WINTER RAPESEED HYBRIDS IN THE CONDITIONS OF THE CENTRAL FOREST-STEPPE

Serhii VASYLENKO, ORCID: 0009-0004-7468-2291
Ihor VERESHCHAHIN, ORCID: 0000-0002-6589-5138
Sumy National Agrarian University

Due to the growing demand for winter oilseed rape as a raw material for the feed, food, and energy industries,
along with limited arable land and changing climatic conditions, there is a pressing need to improve agronomic approaches
to its cultivation. The aim of this study was to determine the influence of sowing method, row spacing, and fertilization
system on the growth and adaptive characteristics of hybrid winter oilseed rape under Forest-Steppe conditions of
Ukraine, with particular attention to pre-winter development and winter hardiness. It was found that the efficiency of
forming a productive stand largely depends on the optimal combination of plant density, sowing dates, and plant
arrangement in the rows.

The most favorable plant density for hybrid forms under these conditions is 30-60 plants/m?2, whereas later sowing
dates require a 20-50% increase in density to ensure sufficient winter survival and compensatory branching. Uniform
plant distribution within the crop stand enhances the adaptive capacity of hybrids, particularly in terms of water
availability, light exposure, nutrient uptake, and stress tolerance. In parallel, the fertilization system plays a significant
role in preserving the yield potential of hybrids. Optimal sowing time (mid-August) combined with a density of 450-550
thousand plants/ha ensures better development of lateral shoots, a higher number of pods and seeds, and maximum yield.

Late sowing dates and excessive density negatively affect plant morphology and reduce the thousand-seed weight.
The sowing method also significantly affects the microclimate of the seedbed and post-winter plant survival, with furrow
sowing providing the best conditions for yield structure formation. Optimizing plant density in combination with the
sowing method increases yield by 43-60%, which is crucial for improving production profitability and agroecosystem
stability.

Keywords: winter oilseed rape, plant density, sowing method, adaptive traits, overwintering of rape, row spacing,

fertilization.
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BiTaHHA 3 Haroau [HA npauiBHUKIB CiNbCbLKOro rocnogapcrea

[[TaHOBHI NpalliBHUKH arpapHoi rajiys3i Ykpainu!
Jlopori Koseru, HaykoBlli, hepmMepH, yci, XTO HIOJEHHO TPUMAE Ha CBOIX Ijieyax
MIPOJIOBOJIHYY O€3MeKy JepkaBu!

HamionaneHa axazemiss arpapHux HayK YkpaiHu, npesuaeHT SpocmaB [amzano Ta
BILIENIPE3UICHTH AKaJeMii IKUPO BITAIOTh KOXKHOTO 3 BaC 13 MpOoQeciiHuM CBATOM — JIHEM JIIOJIEH,
SK1 TpAaIoIOTh 13 3€MJICI0, BHUPOILYIOTh YpOKail, CTBOPIOIOTH HOBI 3HaHHS M TEXHOJOrI, II0
3MIHIOIOTh arpapHy Ykpainy. CbhOrojiHi, KOJIM KpaiHa NepeKuBae HallBakul BUIPOOYBaHHS y CBOIH
HOBITHIN 1icTopii, BU 3a0e3neuyere JepikaBy XJII00M 1 HPOAYKTaMH, MIATPUMYETE TPOMajH,
BIJTHOBJIIOETE T'OCIIOIAPCTBA MICHs pyHHYBaHb, BIPOBA/DKYETE 1HHOBAIIl HABITh TaM, Jie 0OCTaBUHU
3/1aBaJINCS O HEMOXKIIUBUMM.

ArpapHa Hayka i arpapHe BUPOOHHUIITBO ChOT'O/THI MPAIIOIOTh SIK €uHa KoMaHaa. HaykoBiii
Axanemii po3poOJIsilOTh HOBI COPTH, TEXHOJIOTIi, PIIEHHS Ui YMOB BiffHM Ta MiCISBOEHHOTO
BITHOBJICHHA, a (epMepu U arpomiANnpUeMCTBAa BIPOBA/PKYIOTh iX Ha MPAKTULI 31 CMUIMBICTIO,
HaIoJIETJIMBICTIO 1 BIANOBIJANIbHICTIO. baxkaeMo Bam Mupy, MIITHOTO 3/T0pOB’sl, HEBUUEPITHOI eHeprii
Ta psCHMX BpokaiB. Hexall koxeH Ball JieHb NPUHOCHUTH PaaiCTh BiJ TOro, 10 BU poOOUTE
HaJ3BUYAITHO BaXJIUBY CHPaBY JJIs BCI€T I€PIKaBH.

I3 moBaroro Ta BASTYHICTIO,
[Tpesunent HamionaneHoi akajemii arpapuux Hayk Ykpainu SIpocaas I'aazagio
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HAIIPSIMKH 3ACTOCYBAHHS TA AHAJII3 BUPOBHUIITBA KPOXMAJIIO B YKPATHI TA CBITI

Annpiit CEMEPAK, acnipant, ORCID: 0009-0001-2607-1566
Poman JIBUYK, noktop cinbebkorocnonapcbkux Hayk, ORCID: 0000-0002-3524-4844
[HcTHTYT cinbebkoro rocnoaaperBa Kapnarcekoro periony HAAH
Byn. I'pymeBcekoro, 5, c. O6pommne, JIbBiBChbKHH p-H, JIbBiBChKa 0011., 81115, Ykpaina
e-mail: roman_ilchuk@ukr.net

BupoOHuTBO KpoxMaito B YKpaiHi Ta CBiTi € 3HAYHOIO TraTy3310 CLILCHKOTOCIIOAPCHKOI ITIepepoOKH, a IpOBEIeHi
JOCITI/DKEHHsSI PUHKY BKIIIOYAIOTh PO3PaxXyHOK HOro OCHOBHHMX IIOKAa3HHKIB, TaKHX SK OOCST BHITYCKY, €KCIIOPTY Ta
IMITOPTY MPOYKIIii; CSTMEHTAI[II0 PUHKY 3a reorpadiero, ornepaTopaMu, iHaMH, cepamMu CIIOKMBaHHs. B ocTaHHI poKH
CIIOCTEPIraeThesl 3pOCTaHHS BUPOOHHIITBA, 30KpeMa KapTOILUITHOrO Kpoxmaito. Lle moB's3aHo 3 301IbIIEHHSIM TTOCIBHUX
TUION] Ta BPOXKAHHOCTI KapTOILTi, a TAKOXK 3 MOJIEPHI3ali€l0 KPOXMaJIbHUX 3aBOJIB. Kpoxmaiik BUpPOONISETHCS 3 Pi3HUX
BUJIB CHPOBHMHH, BKJIIOYAIOUM KapTOILUTIO Ta KYKypyI3y. YKpaiHChKi TiJIPHEMCTBA aKTHBHO TIPAIIOIOTh HaJ
301IBLIEHHSIM EKCIIOPTY KpOXMaJllo, 30KpeMa Ha €BponelchKi puHKH. Maibke nonoBuna (48 %) Bin yciel npomykuii
PHHKY KPOXMAJIIO CIIOXKHMBAETHCS XapUOBOIO TPOMHUCIIOBICTIO. Kpoxmaib BXOANTH J10 CKITa Ty KOYKHOTO IPYroro NPOAYKTY
Xap4uyBaHHs1, 30KpeMa 3 HbOr0 POOJISATh EMYJIBraTopH 1 3aryCHUKH JUIS PI3HOMaHITHUX COYCIB, KOHIUTEPCHKUX BUPOOIB,
M'SICHUX MpPOAYKTIB i T. 1. KpiM Xap4oBoi, akTHBHUMH CHOXMBa4aMH KPOXMaJIO € TarnepoBa, (apmaleBTUYHA,
TEKCTUJIbHA Tay3i. B sSIKOCTI JOMOMIXKHOT CHPOBHHU KPOXMaJlb BUKOPUCTOBYETHCS B XiMIUHIH, HaTOra3oBiii, TMBapHin
Ta iHIMX cdepax.

KurouoBi ciioBa: kapTomuisi, KyKypy/a3a, BApOOHHIITBO, KPOXMaJjlb, XapuoBa IMPOMHCIOBICTh, (hapMakosoris.
CTatT4 3 BiIKPUTHM JOCTYIIOM Ha yMoBax Jiren3ii Creative Commons

BupoOHUIITBO KPOXMAJIIO B LIIJIOMY 32 OCTaHHE
JecAaTUpiyus 30UIBIIMII0 CBOT 00 €eMU Maiixke y JBidi,
IO CTAJIO MOXJIMBHM 32 PaxyHOK 3allydeHHA IO
NepepoOKH TaKUX BHUJIB CHUPOBHMHH, SIK KyKypyaA3a,
MaHiOKa 1 [IIeHWI. YHIKaJdbHI  BJACTHUBOCTI
KpPOXMajllo, SK TOTOBOI'O TNPOAYKTY, a TaKOX SK
CHPOBUHHM  CTOCOBHO  OTPHMAaHHSI  KPOXMAaJiB
(Monu(iKOBaHHX) pi3HOTO MPU3HAYCHHS,
KpPOXMAaJIETPOJAYKTIB (LIYKPOBMICHHX) Ta TIOJIMEpiB
HOBOT'O TOKOJIHHS 3YMOBWJIO HOro BaXXJIHBICTh Ta
0COOJIMBICTh B E€KOHOMIYHOMY PO3BHUTKY 0aratbox
kpain (Bukhkalo S. 1. , 2019, Danilova K,
Oliinichuk S., Hrushetskyi R. , 2022).

Ha cporomui B VYkpaiHi BHpOONsETbCS /Ba
(OCHOBHHX) BHIOM KpPOXMANI0 - KapTOIULTHUA Ta
KYKypyA3sHUN. Bifpi3HAIOTECS BOHH MiX CO0OM0
BMICTOM  CYINyTHIX JOMIIIOK Ta OCHOBHUMH
mokazHukaMu. Jlis cnpuanHeHa (Qi3UIHOI0, XIMIYHOO
a0o (i3uKO-XIMIYHOIO OOpOOKOI0 [a€ MOXIIHBICTBH
OTpUMATH BEIUKY KUIBKICTh MOXiTHUX BiJl KPOXMAIIO
31 3MIHEHUMH THM 4YH IHIINM YHHOM (i3HUKO-
XIMIYHUMHA BJIACTUBOCTSIMH. Bupobuuirso 1
3aCTOCYBaHHSA MOIH()iIKOBaHOTO KpOXMaJro
IIBUAKAMH TEMITAMH 3POCTA€ y BCHOMY CBITi, IPOTE B
VYkpaiHi BOHO MPUCYTHE HE B 3HaUHIN Mipi. Jlume nBa
MPUBATHUX  MiJOPUEMCTBA  Ha  YepHIriBIIWHI
BHPOOJISIFOTh HEBENUKY KUIBKICTh MOAM(IKOBaAaHOTO
KpOXMai, aje Il BHUPOOHMIITBA HE 3JaTHI
3aJJ0BOIGHUTH NOTpedy, M0 TOCTIIfHO 3pocTae,
pi3HUMH  BHOaMH  MOAU(]IKOBAHOTO  KPOXMAIIO.
OcTaHHI# BiTHOCUTBCSA A0 TPYMHU Xap4yOBHX T00ABOK,
SIKI MAIOTh 3aCTOCYBAaHHS JJIsI CTBOPEHHS HEOOXiTHMX
abo ’X 3MIHM ICHYIOUHMX BIIACTHBOCTEH Xap4OBUX

MPOJAYKTIB, i€ BOHU PETyJIOTh a00 GopMyrOTh iX
KOHCHCTEHIIII0 Ta ocHOBY cTpykTypH (Lazar S., 2021,
Rudnyk-lvashchenko O. 1., 2011).

3aBagkH CBOIM YHIKQJIBHMM BJIACTUBOCTSIM,
3/IaTHOCTI 0 MOJU}IKaliil Ta XIMIYHUX MEPETBOPEHb
KpOXMajJb MOXHa 3acCTOCYBaTH B  XapyOBHX
BUPOOHUITBAX, MPUYOMY PpI3HOTO HANPSMKY —
KOHUTEPCHKOMY (moBu 1O, MacTuia)
xJibonekapcbkoMy (xi1i0, 3700a, MEYUBO, TICTEUKA),
KoBOacHOMY (BapeHa KoBOaca Ta 1mojioHa MpoayKIIis),
CIOHPTOBOMY, B  KyliHapii, mausi BUpPOOHUIITBA
KPOXMAJICTIPOAYKTIB (caro, MouGikoBaHUN
KpPOXMaJib, NATOKA, TITFOKO3HI Ta TIIOKO3HO-(PPYKTO3HI
CUpOMNH, TJIIOKO3y KPHUCTANYHY TiIpaTHy), Y
HEXapuoBUX raiy3sx (MamepoBil, TEKCTUIbHIMN,
mappymepriif Ta iH.), a TaKOX MEAHIHHI
(Bukhkalo S. 1., 2019, BukhkaloS. 1., 2018,
Bukhkalo S. 1., 2018).

BupobuuntBo xmi600ymodHOI MPOAYKII B
VYkpaiHi, Ha BigMiHy Big kpain €Bpomneiicbkoro Coro3y,
JIe 3aCTOCOBYIOTHCS PI3HOMaHITHI Ta30yTBOPIOIOUI
KOMIIOHEHTH, Yy TOMYy YHCIi ¥ CHHTETHYHI,
IPYHTYIOTbCS ~ Ha  BUKOPDHUCTaHHI  HATypalbHHX
MEeKapChKUX IPIKIDKIB, SKi SBISIOTH cO00I0 HE IO
1HIIIE, K KapTOIUITHE OOPOIITHO, MIPOCIKHYTE TPHOAMH
npikmkiB. KpiM Toro, 3a BHpOOHHWIITBA XJiba Mpu
3aMiHi YaCTHHHA OOpPOIIHA KaPTOIUICIO MOKPAITYIOTHCS
HOro SIKiCHI TOKa3HUKH: CKOPUHKA BUXOIUTH TOHIIIOO
Ta M'SKIIO0, M'SKYII — OUTBII HIXKHEM 1 OimrM, a cMak
Horo — TPUEMHIAM 1 COJNOMMHM. 3aBISKH
BJIIACTHBOCTI YTPUMYBATH BOJIOTY XJi0, 110 MICTHTh Y
CBOEMY CKJIaJi KpoXMajlb, HE TaK IIBHJIKO YEPCTBIE.
Kapronns € kommoHeHTOM 1 6e3011K0BOTO XJTi0a.
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3 KpoXMaJII0 Ta TMPOPOCIOro 3€pHa SUMEHIO
BUTOTOBJSIIOTH ~ CONOAOBY maroky. [laTtoka Ta
KpPOXMallbHUH I[yKOp BXOJAATH IO CKIAIy Kapamedni,
MapMmesaay, NacTHIIM, IeYhBa, a JICKCTPHH, SKHUil
OTPUMYIOTH 3 KPOXMAlll0, BHKOPHUCTOBYIOTH SIK
3ryliyBay Juisl KpeMiB, MOpPO3UBa, COYCiB, MaliOHE3Y.

Kpoxmane Ta Horo mOXigHI  IIHPOKO
BUKOPDHUCTOBYIOTbCS TSl Xap4yoBUX  Iied sk
BYTJIEBO/HI TIPOAYKTH, KeJIeyTBOpIOBaui,
€MYJIBIaTOpH, 10 MatOTh BUCOKY BOJHOYTPUMYyBaIIbHY
3MaTHICTh CTBOpEHOi cyOcraHmii. B wmenunusi
KpOXMallb BHKOPHCTOBYIOTh B SKOCTI HamOBHIOBaYa
JIKYBaJbHHUX 3aC00iB (TIbKH, MPUCHUIIKH), 3 TAKOXK B
SIKOCTI OCHOBH JUIsI OTPUMaHHS KPOBO3aMiHHUKIB. 3
KPOXMaJi0 BHPOOJSIOTH BHCOKOSIKICHY MEIUUYHY
TJIIOKO3Y, @ Y BUTOTOBJICHHI JIiKiB KPOXMaJIb IIIHYEThCS
cBO€I0  (Di3i0JIOTIYHOI0  1HEPTHICTIO,  KJICIOUUMH
BJIACTUBOCTSIMH, @ TOMY  3aCTOCOBYETBbCS B
NPUTOTYBaHHI PI3HOMAHITHHUX KaIlCyll, eMYJbCii,
apaxce. Y TaOleTkax OeAKHX JIKIB, OKpPIM [ir040i
pedoBHHHU (aHaNbriHy, achipuHy, KodeiHy, Tomo) B
SKOCTI HaloBHIOBaya Micturbcd 10 20 BiICOTKIB
KPOXMAJTI0, IpUYOMY Y (apMakosorii 01Tk HiIHHUMHA
€ KpOXMallbHI 3€pHa, 110 HE MepEeBUIIYIOTh
35 mikponis (llchuk R. V., Balkovskyi V. V.,
Andrushko O. M., 2021).

Bcranosieno, mo xomepuuii BiGpion El-Top
Kpalle pO3BHUBAETHCS B IOKHBHOMY CEpEIOBHULI 3
JOfaBaHHAM KpPOXMaJIo, a Ie O3HAyae, 10 KpoXMmaib
BUKOPUCTOBYIOTh Yy BHUPOOHUIITBI MPOTHUXOIEPHUX
cupoBatok. Kpoxmainp y cyMmimn 3 TJLEpUHOM Jae
OCHOBY JUISl BEJIMKOI KUIBKOCTI Ma3edl Ta macr, s
MPUKIANy, Yy IHMHK-IXTiOJNOBiM, HOro uacTka csrae
25 BiZICOTKIB.

Kpoxmanb € OCHOBHUM BHIOM CHPOBHHH, ILO
BUKOPDHCTOBYETHCA 32 BHPOOHHIITBA  E€THIJIOBOTO
CHOUPTY XapyoBOrO Ta MEIUYHOTO HANpPSIMKiB
npusHayeHHs. LIMpoko 3acTocyBaHHS KpOXMasb Ta
Hioro Moaudikalii HaOyB AJsl TEXHIYHUX LIiJIeH, a came:
y TamnepoBi Ta TEKCTWIBHIM NPOMHUCIOBOCTI, ¥y
JMBapHOMY  BHPOOHMITBI M BUTOTOBJIICHHS
(dbopMyBaNbHUX CyMillel, y cTtabimizamii TIUHHUCTUX
pO3uWHIB Tpu HAPTOBUAOOYBaHHI. 3aCTOCOBYETHCS
KpOXMallb 1 B TaKUX Tally3siX, SK JUTTS MeTaly,
BUTOTOBJICHHS €JIEKTPOJIIB.

Barato kpoxmaiio BHKOPHUCTOBYIOTH IpaibHI
KOMOiIHaTaMu [UIsI KpOXMaJIeHHS TOCTUThHOI OLTH3HU.
Y BUPOOHHITBI TKAHWH KPOXMaJb 3aCTOCOBYIOTH IS
nutixTtyBanHa  (Bim  HiMembkoro  «schlichtey —
HACHYCHHS), 1[0 3HAYHO IIiIBHUIY€ MiIHICTh TKAHUHH,
Ta ONHOYACHO IS ampeTyBaHHS (Bia (paHITy3pKOTO
«appreter» — 3aBeprmanbHa 00poOka). [Tpumuomy mms
IIOBKY, JHHSHUX TKAaHWH HEOOXiJHI BHCOKOSKIiCHI
COPTH KPOXMAJTIO, a JJIs MPOCTIMINX MPUAATHI i HIKYI.

I'nsHenp, TUCK Ta SACKpaBa KOJBOPOBA MalliTpa
TKaHUH CTBODPIOIOTHCS 3aBISKH KPOXMAIIO, TOMY IO
Ha 00poOJIEeHy KPOXMAIbHUM KJIEHCTEpOM ITOBEPXHIO
(apba ssirae sckpasile Ta MIiIbHIIIe.

Y BUPOOHHITBI JESKUX BUJIB CHHTECTHYHOTO
[IOBKY BHKOPHCTOBYIOTH MATOKY 1 TJIIOKO3Y, IO
OTpHMaHi 3 KapTOIUISIHOTO KpoxMmanmro. Po3pobieHo
METO/I OTPUMaHHI CHHTETUYHOTO BOJIOKHA 3 TIIFOKO3H,
JUKEpEeoM SKOi clIyrye Kpoxmaib. lle BoJOKHO, Ha
BiIMiHY BiJ] 3BMYAfHOTO CHHTETUYHOTO, HE BHJILIAE
OTPpYWHHX pEYOBHMH IIiJi 4Yac TOPIiHHA Ta Ma€
BJIACTHBICTh PO3KIAJATHCS B TPHPOMI IiJ i€l
ICHYIOYHMX MiKpOOpPIaHi3MiB.

KpiMm TOro, Kpoxmamb Ma€ HH3KY I[HHHX
BlIacTUBOCTEH. VY TmpoayKTax MHoro posmaay, 3a
BiJIOBITHUX OOPOOOK, I1i BIACTHBOCTI MOCHITIOFOTHCS 1
MEepPETBOPIOIOTHCSI TAKUM YHHOM, IO MOXYTh OYyTH
3aCTOCOBaHI B JllaMETPaJbHO NPOTHISKHUX IUISAX.
Tak, HITPOKPOXMaJb 3aCTOCOBYIOTH SIK 3TYIIyBady, Y
TOW dYac $K aMiHOAJIbKaJIbHI JepuBaTH (TIOXiJHI)
KPOXMAaJII0, HaBIIAKH, € XOPOUIMMHU EMYJbraTopaMu
(po3nuiTroBaYaMu).

BucokoaMisio3HUH KpOXMallb  BiJIPi3HAETHCS
THM, 1110 A€ TUTIBKY, CTIHKY B XOJIOJHIH, ajle PO3UNHHY
B TEIUTil BOAI, a AiaNbJeriqHUNA KPOXMajb YTBOPIOE
JIyXe  UIiJbHEe, HENpOHWKHE JUIsl  OLIBIIOCTI
PO3YMHHUKIB TOKPUTTSL.

[MponyKTH KHCIOTHOTO pO3MajJy KpOXMAalio
(min giero cipyaHoi, CONSHOI Ta IHIIUX KHCIOT) —
JIEKCTPUHU — BOJIO/IIFOTh JOBOJI CHJIBHUMH KIICIOUUMU
BIIaCTUBOCTSIMH, IO pPOOUTH KpPOXManb Ta HOro
MOX1/IHI HE3aMIHHUMH B 0araThboX rajy3six HapOJHOIr0
rocrogapcTea. [1oTpiOHUM BiH € i AJsi BUPOOHUIITBA
¢apb, uyopHWIA, CIPHHMKIB, BHYMHKH UIKIpU, Y
BUPOOHUITBI ()OTO- Ta KIHOIUTIBKH, JJIsl BUTOTOBJICHHS
yllakyBaHb Ta CKJICIOBaHHSA IIBIB CHraper. Y
ManepoBiii MPOMHUCIOBOCTI KPOXMallb 3aCTOCOBYIOTh
IS TPOKICIOBaHHA  Marepy. BupoGuuiTo
BUCOKOSIKICHOTO ~ (OCOOJNHMBO  TIISHIIEBHX  COPTIB)
namnepy Ta KpeclspChbKHX BaTMaHIB HEMOXJIMBE 0e3
kpoxmaiio (Rozental A. Dzh., Tompson P., 2021).

Kpoxmanp xkapromm abo cama KapTOIUI,
BIJIMOBITHUM YHHOM 00pOOJIeHa, TAI0Th CUPOBUHY IS
MEBHOT'0 BUJY TIACTUKY: KapTOILTIO JOBrOTpUBao (24
— 36 ronuH) 0OpOOIISIOTH CIpYaHOIO KHUCIOTOI), TIOTIM
OAIOTh piaKe Ko abo Timc, nepeBuHy, KaHipois, a
OTpUMaHy Macy 3aCTOCOBYIOTh Y BHPOOHHIITBI
I'YII3UKIB, KOTYIIOK, Oicepy, TpeOiHIiB TOIIO.

3 KpoXMalio 3 J0JaBaHHIM OKCHUAY LUHKY Ta
BUHHOTO KaMEHI0 MOXKHa OTPHUMATH TyMOIIONiOHY
Macy Uil TYMOBHX BHpPOOIB, irpamox Tomo. [Hrmii
crocid oTpuMaHHS T'YMH — i3 3aCTOCYBaHHS CIIUAPTY. 3
OJIHI€1 TOHHH KapToIuTi MOkHa oTpumatu 120 — 140 1
CIIUPTY, KU, KPIM MEIUYHUX IIiJIeH, 3aCTOCOBYIOTh y
BAPOOHUIITBI CHHTETUYHOTO KaydyKy, & aCOPTUMEHT
BAPOOIB i3 HBOrO HapaxoBye n0 40 THcsSd BHIIB
(Sidakova O. V., 2012).

BuxonuTs, Mo MpakTUYHO HEMAE TaTy3i, B AKii
OM KapToIUIA Ha 3HAWIIIa CBOTO 3aCTOCYBaHHS, IO
BIMOBIIHO BW3HAYa€ 3HA4YHy mOTpedy y ii
BupoOHuNTBl. Ha pmcyrky 1 momano miarpamy
CIIO)KUBAHHS KPOXMAaJIo nepepoOHOI0
MPOMHMCIIOBICTIO.
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Pucynok 1. IIporHo3 CTpyKTypH CHOKWBAHHS KPOXMasll0 B YKpaini (y BincoTkoBomy cmiBBiTHOIIEHHI /10

3arajJbHOro 00’eMy BUPpOOHHITBA)

3a XIMIYHOIO TIPUPOIOK0 KPOXMaJIh HAJICKHUTh 10
KJIacy BYTJIEBOIIB, SIK 1 BCI BiJIOMI I[yKpH Ta KIIITKOBHHA.
Mornekyna KpoXMalll0 CKIQJAEThCS 3 aMmilo3d Ta
aMUIONEKTUHY, TOOTO JBOX XIMIYHO HeE3aJeXHUX
CKJIQJIOBUX YacTHHOK. B KyKypyn3sHOMY Kpoxmaii,
amijio3a CTaHOBUTH YBEPTh BCi€l MacH pPEUOBWHHU, a
BIJIMIOBIIHO aMIJNIONEKTHH, PEIITYy - TPU YBepTi. Y
KapTOIUITHOMY KPOXMaJli CIiBBIJHOUICHHS ILHX JIBOX
CKJIQIOBUX JEIIO iHIIe 1 Ha amino3y npunagae 20 %, a
Ha aminonekTvH BignosigHo 80 %, mo Hagac
KapTOIUITHOMY ~ KPOXMaJi0 TNEBHUX crHeuudivyHux
BJIACTUBOCTEM.

OCHOBHI CKJIaJIOBI KPOXMaJIIO, & Came amijio3a Ta
aMUIONEKTUH JEUI0 BIAPI3HSIOTBCS MiX CcO00H0 3a
XIMIYHOO OYJIOBOIO, ajie BOIHOYAC BOHH CKIIIAI0THCS 3
[VIFOKO3HHUX 3ajdIIKIB, II0 3'€HaHI IOMIXK CO0OM0, 1
YTBODIOIOTH TaK 3BaHi JIHIHHI abo po3ramyxeHi
naHmory. lle 3HaYuTh 10, KPOXMallb, HE3aJEKHO Bif
CBOTO IOXO/DKEHHS (KYKypyd3a Y KapTOIUIA), Mae
OJTHAKOBY XiMi4HY Oy/I0BY, ajie HOro KpoxMalbHi 3epHa
PI3HATBCS MiX CO0OH0, SIK 332 PO3MIpOM (BEIHYHHOIO)
Tax i 3a hopmMoro.

Jnst mepepoOKH Ha KpOXMallb BUKOPHCTOBYIOThH
MICIIEBI CHPOBHHHI PECypcH, TOOTO KYIbTypH
NOIIMPEHHS SIKHX € MaKCUMaJbHO JIOMYCTUMHUM: B
€Bporli  me KapTOoIuld, NIIEHWI 1 KyKypymza;, Y
[liBniuHiit Amepuri — Kykypyzaza; B JlaTHHCBKIN
Awmeprni Ta A3ii — MaHiOKa, 0araT, caroBy maibMy,
COpro, a TaKOXK YaCTKOBO pric. HaifrrepcrekTHBHIIINMEI
0azaMHM  CHPOBMHHM  JUIi  KPOXMaje-TIaTOKOBOT'O
BUPOOHHIITBA B YMOBaX YKpaiHH € KyKypyIza Ta
KapTOILIA, IO 3yMOBIICHO X BUCOKOK) KPOXMAITUCTICTIO
(mo 75 % 1a 30 % BiamoBinHO). OOMABI KyIBTYpH HOOpE
TPAHCIIOPTYETHCS Ta 30epira€Thes, MO CTBOPIOE YMOBHU
JUIE MOXKJIMBOCTI iX TIepepOOJICHHS BIIPOJOBXK BCHOTO
POKY Ta MIHIMAJIEHOTO Yacy 3YIIMHOK BHPOOHHIITBA 32
OpakoM CHpOBMHH. BkazaHi ()akTopy 3yMOBIIOIOTH
BHUCOKY TEXHIKO-eKOHOMIYHY e(heKTUBHICTH
BupoOumnTBa  kpoxmamo  (Bekker T., 2009,
Bukolova T. P., 1997) .

Hanssuuaiino BaKJIUBUM TOCIOIaPCHKUM
3aBJIAHHAM € 3aJy4€HHS 10 MepepoOKH Ha KpoxXmallb
BITYM3HSIHOI 3€PHOBOI CHPOBMHH: TIIICHMIII, JKUTA,
SYMEHIO, COpro, TOOTO  PO3IIUPEHHSI  CIEKTPY
nepepoOHOl MPOMHUCIIOBOCTI Ta CTBOPSHHIO TOAATKOBOL
BapTOCTI BHPOILIEHO1 TPOIYKIT CLIIBCHKOTO
rocrogapcersa. OLiHKa CHPOBHHYU Ma€ BpaxOBYBaTU He
JMIIE BapTICTh Ta BUTpaTH Ha il mepepoOKy, ane i
MOXITMBICTb IMiJIBUILIEHHS BAPTOCTI MOOIYHOT MPOAYKIIIT
3a paxyHOK OioXiMiuyHOI Ta MeXaHI4HOi O00pOOKH
CHPOBHHHM Yy TEXHONIOril BHPOOHMLTBA KPOXMAJIIO.
Burpatu cupoBuHM Ha 1 T BHPOOHMITBA TOBAPHOIO
KPOXMaJIO Ul CYYacHHX TEXHOJIOTIH B CepefHbOMY
CTaHOBJIATh: KapToIi - 7 T, KyKypya3u - 1,6 T, xxuTa -
2,5 T, stumeHro - 2,86 T, muieHu - 2,3 T, Topoxy - 2,5 T
(puc. 2).

ExoHOMIYHO OOTpYHTOBaHO, IO BHPOOHHYI
BUTPATH € MAKCUMAIIbHI MPY BUPOOHHIITBI KPOXMAJIIO 3
KapToIUli Ta MiHIMAJIbHI 3a MepepoOKHu KYKYpYI3H, aje
NPy [[bOMY CIIOKMBYA BapTICTh MOOIYHUX IMPOAYKTIB
HACTUILKM BHCOKA, IO B JIEKUIbKA Pa3iB MepeOiblIye
JIONIATKOBI BUTPATH HA 1X BUPOOHMIITBO. 32 TIepepoOKu
3epHa KYKypyI3H MOXKHA OTPUMATH Taki IIiHHI
TIPOAYKTH SK TIIOTEH Ta KYKYPYI3AHY OJIi0, MIIEHUI] —
CyXy KJICHKOBHHY, a TOPOXY — OIJIKOBHIA 130ISIT.

Vei BUINE3TAaJaHi  BUAW  CHPOBHHH €
KOHKYPEHTOCHPOMO)KHHMH 32 PaxyHOK OTPHMAaHHSI
MOoOIYHOI TPOMYKIii, MpOTe BapTiCTh KapTOILTi Ha
BAPOOHUIITBO | T Kpoxmamio mepebiibllye BapTiCTh
IHINMX BHAIB CHPOBHHHM, X0Ya € MUTaHHS € JOCTaTHBO
CHipHUM Ta O0araTo YoMy 3aJeKHTh BiI TEBHHUX
YUHHUKIB, MO (POPMYIOTH KIHIEBY MiHY OTPUMAHOI
npoxaykiii. Came TomMy, 00'€éMU CBITOBOrO BUPOOHUIITBA
KapTOIUITHOTO KPOXMAITO OUTBII-MEHII € CTa0LTEHIMH,
a ypsmu KpaiH, A€ CKyIM4eHO WOro BHPOOHHUITBO, Y
pizHiit Qopmi cybeuayrore 10 40 % BupOOHHITBA
KapTOILTi, 110 HAaIXOIUTh HAa MPOMHKCIOBY TEpepoOKy
(Granato D. et al., 2018).
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Pucynok 2. OpieHTOBHi BUTPaTH CHPOBUHHU HA BUPOOHHMITBO 1 TOHHH KPOXMAJIIO

3a JekiibKka OCTaHHIX PpOKIB  TEXHOJOTis
BUPOOHHUITBA KPOXMAIIO Ta MPOJYKTIB 3 KPOXMAJIO
3a3Hajia  JIOKOPIHHHUX TEXHOJOLIYHHUX 3MiH, IO
BUKJIMKaHI ~ HEOOXiJHICTIO  PI3KOro  301JIbIICHHS
BUPOOHUYHX MOTYKHOCTEH HPOAYKTUBHOCTI
mianpueMcTB. Bee 1€ 1MoB’s3aHe MOSBOK HOBHX BHJIIB
Ta YJOCKOHAJEHHS ICHYIOYOro oONaJHaHHSI 3a
BUKOPUCTAHHSM TPOTrPECHMBHUX JIOCSTHEHb Y HAyll Ta
TEXHIL.

[osiBa HOBHMX BHIB MOAPIOHIOBAYiB, NYrOBHX
CHUT, TiJPOLMKIOHHHX YCTAHOBOK, 3aCTOCYBAaHHSI
(epMeHTIB, 10HOOOMIHHHUX CMOJI, HOBUX aJICOPOCHTIB
BIOCKOHAIIUIIO BUPOOHHULITBO IyKPUCTUX
KPOXMaJICHPOAYKTIB.

BukopucranHs epMeHTIB J103BOJISIE BUPOOIISATH
HOBI KPOXMAJICTIPOYKTH, a Came: TIII0KO3HO-(DPYKTO3HI
Ta BUCOKO(PYKTO3HI CHPOIH, MAJTbTO3HY Ta TIIFOKO3HO-
MaJIbTO3HY NaTOKH, MaJIbTOIEKCTPHUHH, T'PaHyIbOBAHY
TJIIOKO3Y, 3€PHOBI CHPOIHM, SIKi JAIOTh MOXKJIMBICTb
PO3LIMPUTH CIIEKTP CHOKUBYUX BJIACTUBOCTEN TOTOBOI
nponykuii.Cy4acHi TEXHOJIOTI4HI MpoLIECH
BUPOOHHIITBA KPOXMAJII0 Ta KpPOXMAJICHPOAYKTIB
MoTpeOyI0Th HAYKOBO OOIPYHTOBAHMX UWHHHUKIB Ta
mIXomiB a0  iX  BHpPOBADKEHHS, TIIMOOKOT 0
YCBIIOMJIGHHS Ba)KJIMBOCTI TPOXOMKEHHS KOXKHOI
omeparii (Shuvar 1., 2021).

[le Ha mMOYaTKy BICIMAECSITUX POKAX MUHYIIOTO
cTonmiTTs B YKpaiHi icHyBasio 17 mepepoOHHX
MiANPUEMCTB 3 3araJibHUM  00’€MOM  TMepepoOKH
KapToILTi Ha KpoxMaiib 61u3bko 200 THC.TOHH Ha pik. Y
1960 p. 3amycTMB CBOi MOTY)KHOCTI Ta MO4YaB
nepepoONIiTH  KyKYpyI3y Ha  KPOXMaJenpOIyKTH
BepxupoqHINpOBCHKHN KpoXMaJie-lIaTOKOBUH
KOMOiHAT, SKHA Ha ChOroAHi icHye sk BAT
"JTHIPOBCBKUI KPOXMAJelmaTOKOBUI KoMOiHat" 1 €
nigepom 1iei ramy3i. OHOBiIeHE 00IaTHAHHS KOMOIHATY
npucrocoBane it nepepodku 600-700 ToH 3a mO0Y
3epHa KyKypy/I3H Ha JHINKY TaKWX MiHHUX TPOAYKTIB,
SK  KpPOXMajb, KpOXMajlbHa IaTOKa, TIIIFOK03a,
KYKypyA3sHa OJisl, TJFOTEH Ta TPaHylIbOBaHI KOPMH.
OxpiM 11bOro KOMOiHATy B YKpaiHi 3aJUIIHIOCH 1Ie 7
OIAOPUEMCTB, IO NEpPepoOSsUIM  KapTOIUII0  Ha

kpoxmasb  (bokukoBenpkuii  XMenpHHUIBKA — OOJI.,
Kpemusiacbkuit Ha JKuromupiumni, HexaiBcbkuid,
[MentoxiBchkuid 1 IlerpiBebkuii Ha UYepHiriBumHi,
Opancekuit B KuiBcbkiit 0011, Ta CaMOTycKiBCbKUI Ha
TepHominbIIMHI).

Hecraua kapTormii, sik CHpOBHHHM Ta ii mepepooka
32 HEBUCOKOI KPOXMAJIUCTOCTI MPU3BENIO 0 3aHENaay
e MPaKTHYHO CEMH MiANPUEMCTB. BiNbHICTh 3 HHX
nepeinuIn Ha IepepoOKy KyKypya3H JIy>)KHIM METOZIOM,
OCKIJIbKM ~ OONajgHaHHg  1MX  HiIOPUEMCTB  He
IPUCTOCOBaHE JO KHUCIOTO  CEpellOBHINA,  SIKE
CTBOPIOETHCS 3aCTOCYBaHHAM CIPUMCTOI KHCIOTH IS
3aMOYYBaHHS 3€pHa KYKypyI3u. Buxinm kpoxmamio Ha
X BUPOOHUITBAaX He BUIMii 3a 50-55 %, 110 CyTTEBO
HIDKYE, HIXK Ha CIELaTi30BaHUX 3aBOJaX.

Psig mignpueMcTB CHPOMOXKHI BUpOOISATH 32
CE30H HE3HAYHYy KUIBKICTh KapTOILUITHOrO KPOXMAlIIo,
110 JUTS OTHOT'O 3aBoy Moxe ctanoBuTH 500-1100 1/pik
1 HE CIIPOMOXKHE 33/I0BOJIUTH PHHKOBI ITOTPEOH B IIOI'O
HPOAYKTY.

B UepniriBebkiii  obnacti 1moOyqoBaHO —JBa
OJJHOTHUIHMX TiIIPHEMCTBA 3 MEPEepOOKU KapTOIUTi Ha
KpOXManb  Ta  BHUPOOHMIITBA  JAESIKMX  BHIIB
MO (DiKOBAHUX KpOXMaJiiB JUTst XapuoBoi
npoMuciioBocti. HaykoBo-BHpOOHHYE TOBAapHCTBO 3
0o0MeXeHOI BifnoBinaneHicTIO «Moaudikaropy» (M.
O0yxiB, KuiBchkoi 0011acTi) BupoOisie MoauikoBaHHMA
KpOXMaJjlb, SIKHH HAOyB IIMPOKOTO 3aCTOCYBaHHS Y
BUPOOHMITBI  mamepoBoi  npoaykiii. KuiBchkuii
KpoxMasbHUH 3aBof (M. byda) mepepobisie kKpoxmais
Ta KpPOXMAaJIeBMICHY CHPOBHHY Ha eKCTpPYIOBaHi
TPOAYKTH T TOTPed KOHIUTEPCHKOI MPOMHCIOBOCTI,
BUPOOHHITBA KJIE{B Ta INPHCTOCYBaHb [UII HHU3BKO
rOuHHOTO OypiHHA, a KpeMHSIHCBKUI KpoXMambHUN
3aBOJI OCBOIB BHUITYCK OKHCJIEHOTO KPOXMAJIO, SKHH
BUKOPUCTOBYIOTb Y BHPOOHHIITBI TilICOKAPTOHHUX
ILTHT.

Bucoka  peHTaOenbHICTP  MIOIPUEMCTB 3
nepepoOKH KYKYpy/I3H HaJla€ MiJICTaBH MIOAO PO3TIILY
MTUTaHb 3 TIEPEOCHANCHHS JeSKUX LYKPOBUX 3aBOIIB Y
KpOXMaJle-aTOKOBl  miampueMcTBa.  Hampukman,
Mizoupkiii  IyKpoBHH  3aBOJ, OyB  ITOBHICTIO
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TepeocHaIIeHNH YKPaiHCHbKIMHU 1HBECTOPaMH 3 METOIO
BHPOOHHUIITBA KPOXMAJIBHOI MATOKU Ta 1HIIOI MOOIYHOT
npoxykmii. [yt mporo y BHPOOHHYUX TNPHUMIIIEHHSIX
BCTAHOBWJIM Cy4yacHE OONagHaHHA JUIsI HEepepoOKH
KYKypyI3d Ha CHpUHl Ta Cyxuil KyKypyI3sHUI
kpoxmaib (Vyshnevska O. V., 2014, Ukraynets A. Y.,
2008).

Bxe Bix chOrogHi HEOOXiZHO PO3MOYATH
3alpOBa/DKEHHS  PsAAy 3axXOMiB 3  peopraHizarmii
KapToILIENepepoOHOro KOMIUIEKCY 311 (hOpMyBaHHS
€IMHOI CHCTEeMH, 10 00'efHAae y coli: BHPOIIYBaHHS
CHPOBUHH, i1 epepoOKy Ta 30yT NPOIYKTIB IepepoOKH,
IO CYTTEBO Oy/ie CTUMYJIFOBATH BUEHHX JI0 BUBEACHHS
BHCOKOKPOXMAJIMCTUX COPTIB Ta  YJAOCKOHAJCHHS
TEXHOJIOTIYHUX CKJIAZI0OBHX 11 BUPOIIYBaHHS 3 BACOKUMH
MOKa3HUKAMU BMICTY KPOXMAJIFO.

OCHOBHUMH HamnpsIMKaMH PO3BHTKY KpoOXmaiie-
MaTOKOBOI Taiy3i YKpaiHM Ha HaWOMWK4YMid mepion €
Taxi:

- po3poOKa TEXHOJOIIYHHX CKJIAJOBUX 3
nepepoOKH aNbTEePHATHBHUX BUJIB KPOXMajeBMiCHOL
CHPOBUHH, a caMe TIIECHUIII Ta COpro;

- KOMIUIEKCHa rmepepo0Ka CHPOBHHU  Ta
301IBIIEHHST TOBAPHOTO BUPOOHUIITBA I[IHHOI MOOIYHOT
IPOYKIIIT,

- CTBOPEHHSI €IMHOTO LIEHTPY, AKUH OU 3aiiMaBcst
BU3HAUCHHSIM KOH'IOHKTYpH PHHKY Ta KOOPAMHAIIIO
pobOTH SIK OKpEMHX TiINPHEMCTB Ta 1 yCiX 3aBOJIB
ramysi;

- CTBOPEHHS CHCTEM YIpPaBIiHHA SKICTIO Ta
aTecTallil MiIIPUEMCTB Yy BIAMOBIIHOCTI O BHUMOT
€IMHAX MIKHAPOJTHUX CTaHAAPTIB;

- KOOpJMHALliSl HANpPSIMKIB 100 HAPOIIyBaHHS
BUPOOHMITBA  MOAM(]IKOBAaHMX  KpPOXMaliB  Ta
pO3LIMPEHHSI acOPTUMEHTY WAaToK IS  Xap4oBOl
MPOMUCIIOBOCTI;

- 3aJy4eHHs IHBECTHIIH NIONO CTBOPEHHS
BUPOOHUITBA TIIFOKO3HO-(PYKTO3HUX CHPOIIIB.

OkpiM TOro, HaJ3BUYAHO BAXIUBOIO €
MiATPUMKA BITYM3HSAHOTO BUPOOHMKA KPOXMAIIO Ta
KPOXMAJICTIPOAYKTIB  JiepKaBolo.  BripoBakeHHs
3aXMCHUX 3aXOMiB MHIONO OOMEXEHHS  IMIIOpPTY
KPOXMAJICIPOAYKTIB MiJl 4aC BUXOAY 3 KPU30BOT'O CTaHY
B MMOJAJIBIIOMY MOXE CYTTEBO CTUMYIIIOBATH PO3BHUTOK
BITYM3HSIHOTO KPOXMalle-IaTOKOBOI0  BHPOOHHIITBA
(Razkevych M., 2014).

v 2019-2021 pokax YKpaiHCBKMMU
mianpueMcTBamMu  Oyno  BupoOneno 8,4 THC. T
KapTOIUITHOIO KPOXMajlo, a HOro Opi€HTOBHUIA
PO3MO/II MOJJAHO HA PUCYHKY 3.
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Pucynok 3. OcHOBHi HANPAAMKH CNOKMBAHHS KPOXMAJIIO B YKpaiHi

3a jaHuMH cTaTHCTUKU YkpaiHa B 2021-2022
MapKEeTHHTOBOMY POIli BUTOTOBMIJIA PEKOPIHHIN 3a BCI
POKM iCHYBaHHS JIepXaBH OOCAT KapTOILISTHOTO
kpoxmamto. 3a manumu (Ruzhenkova O., 2022)
eKcriepTkd  BcecBiTHOro  0aHKy 3 pPO3BHTKY
IUIOZIOOBOYIBHUIITBA BiHA CYTT€BO BIapwia IO
BITYU3HSHOMY KPOXMAalbHOMY PHHKY: Y JIIOTOMY-
O6epe3ni  YepwiriBmmua, KwuiBmmaa, CymmunHa,
CnoboxaHIIMHA ONMWHWIKCS B OKymamii. Bemnmka
KUTBKICTh CXOBHWI Oyina 3HHINECHA, a a Ime OuIbima
3aIHIIIIACH Oe3 eHepromnocTayants. Kaproris 3Ha4HO
BTpaTWIa CBOIO SKICTh 1 U TOANBINOI peai3arii
4yepes cynepMapKeTu Ta 6a3apu crajia HempuIaTHO, a
TOMY Becbh 00cAT MOTPiOHO OYIT0 MepepoOuTH.

[Nounnatoun 3 90-x pokiB, B YKpaiHy 3aX0AMI0
6arato IMIOPTHOI MPOAYKIIi 32 TaK 3BAHIUMH «CIPUMID)
CXEMaMH, i MTOJIOBHHA BHYTPIIIHBOI'0 00CATY MPOAYKIIi{
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(dopmyBanacs 3aBISKH IMIOPTHHM HaIXOMKEHHSIM
(Lazar S., 2007).

vy 3axinHii €Bpori BUPOOHUITBO
KapTOIUITHOTO KPOXMAJll0 3aBXIW JOTYBaJlOCS Ha
JICPI)KAaBHOMY PiBHI, IPHUOMY 1€ OYyJI0 pi3HOCTOPOHHBO:
JOTAallisl arpapiro, SKUH BHUPOILYE KAPTOILTIO IS
TepepoOKH Ha KPOXMallb, NOTAIis MiANPUEMCTBY, SKE
epepodIIsie, a TAKOXK — eKCIIOPTHA JAOTAIlis, Ie OCTAHHS
CKJIaJlaNia TIOJIOBHHY BapTOCTi IiHA. AJie 3 IDTHHOM Yacy
Ta BJOCKOHAJICHHS 3aKOHOJABUOi ©0a3d  4YacTka
KPOXMAJIF0, BBE3CHOTO 32 «CIpUMH» CXEMaMH, 3HaYHO
3MEHImIacs. BimOymucs TO3WTHUBHI 3MiHH, SIKi
JO3BOJIMIIM BCTAHOBUTH CIPABEUIMBI NpaBHiIa I'pH Ha
JAHOMY PHHKY, 1 1I¢ CTBOPHJIO IICBHI TIEPEIyMOBH IS
MOKBABJICHHSI KPOXMaJIbHOI ramy3i. Ha choropHimHii
JICHb YacTKa YKPaTHChKOT IPOMYKIIT 3HAYHO NIEPEBHUILYE
4acTKY 3aKOpPAOHHOI (puc. 4).
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Pucynok 4. YacTka npoaykuii KpoxMaJjiio Ha 3aralbHOMY PHHKY Y Kpainm (y BiICOTKax /10 3arajJbHoOro 0o emy)

CBiTOBE BUPOOHHUIITBO KPOXMAITIO KOJTHBAETHCS
B Mexax 3,5 miH. ToH. Kpainu €Bpomnelicbkoro Coro3y
BUPOOJIAIOTH NPUOIU3HO 1,4 MIIH. TOH KapTOIUITHOTO
Kpoxmaito, mo mnepeumye 40 % Bix 3aranbHOI
KIIBKOCTI, a B Toi yac Kuraii € 111e oJHUM BasKIIMBUM
Bupobnukom 3 0,55 wmumH. TOH  (Maibke 16 %)
BupobeHoro kpoxmaito (Thakur A., Panesar P., Saini
M., 2018).

VY TpouioBoMy €KBiBaJIEHTI CBITOBa TOPTiBIIs
KpOXMaJjeM OLIHIEThCsE B cymy 550 MuH. €Bpo 3a
00’emy 800-900 THcsu TOH. J[OMiHAHTaMH CBIiTOBOI
TopriBii sBIsitOThCs: Himewunna, Higepnanmm ta
[Honpmra. KapTomngauii Kpoxmaiis 4acTKOBO KOHKYpYE
i3 IHIIMM KpOXMajeM, a came KYKYPYI3SHUM, aJDKe
KapTOIUISTHUIM ~ KPOXMajb Mae Jeskl creundivni
XapaKTepUCTUKU, 110 HAJAIOTh HOMY CBOEPIIHOI
YHIKQJILHOCTI.

B €Bpomi  BHPOOHHITBO  KapTOILISTHOTO
KpoxmMaito movanacs npudiuzno 100 pokiB ToMmy 3
CensH, W0 O00’emHaNMCAd B KOOIEPATUBH IS
nepepoOKH KapToIUli Ha Kpoxmalb. B Hemanekomy
MHUHYJIOMY BUPOOHHUIITBO KPOXMANK OyJ0 AOCTATHBO
NPUMITUBHAM 1 TPOCTHM TPOIECOM. BupoOsBcs
JIUIIE KPOXMaslb, & BCI HEKPOXMallbHI KOMIIOHEHTH

HILTYM Ha yTWIi3alito SK Biaxoau. Bemwuesni oOcsru
BIJIXOJliB, OCOOJIMBO MPOTETHU, CHPUYMHSUIH CEPHO3HY
npodnemy 3a0py/AHEHHS HABKOJIUIITHBOTO
cepeoBHIIa.

Ha choronni mpakTU4HO BCi CKJanoBi Oyib0
KapToIUli TEpeTBOPIOIOThCS y JAOJAaHy BapTiCTh.
Bucokuii  momut Ha  mporeiHum  3a0e3mnedye
€BPOTEHCHKUI TPEHI 1110/10 3aMiHHU OLIKIB TBAPHUHHOT'O
MOXO/DKEHH Ha pociuHHI. YacTHHa KpOXMAIo

nepepoosieThCs B iHOI MIPOAYKTH, AKi
BUKOPHUCTOBYIOTBCS IS THIIUX e
(IpOMUCIIOBICTB, BUPOOHHUIITBO MPOAYKTIB

xapuyBaHHs). JlochmipkeHHS Ta pO3pOOKH B IIbOMY
HampsIMKy JIOCUTh 4YacTO OpPraHi30BYIOTbCS Ha
3aMOBJICHHSI TMOKYIIB U CTBOPEHHS creiudiuHoi
MPOIYKIIIT.

BupoliyBanHs KapTOIUli Ha KpoXManb B
OCHOBHOMY CKOHIIEHTPOBAHO B HimeyunHi
(1,8 minbitonie Ton), Himepmaumax (1,7 MinbiioHiB
toH), Opanuii (0,9 wminbiioniB Tton), Hanii (0,8
MiIbioHIB TOH), [Tombmi (0,6 MinbitoHiB ToH). Kurai
(0,55 MIH. T) TaKOX € Ba)XJIMBUM BHPOOHHKOM (pHLC.
5).
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PucyHnok 5. BUpoOHHIITBO KapTOIUIi Ha IepepodKy y cBiTi

Agroscience and Practice, Issue 4, Part 4, 2025

ISSN 2786-6939




; Arponayka i npaktuka, Bum. 4, Y. 4, 2025

B Higepnangax kapromsi Ha  KpoxMallb
BupoOIsieTses numie B [liBHiYHO-CXinHOMY perioHi, Ta
ckoHneHTpoBana Oins 3aBonie AVEBE. AVEBE - ne
KOONepaTuB, SKUA HAISKUTh QepMepaMm 1 €
HaOLTBIIMM BHPOOHMKOM Yy CBiTI 3 00’eMOM
BupoOHuITBa y 550 000 TOH KpOXMAITIO.

3a maHWMH TOJUIAHACBKHX QepMmepiB  uIs
BUpoOHMITBA | Kr Kpoxmairo moTpiOHO 4-5 Kr
KapTOILT, ajie II€ 3aJIeKUTh BiJl BMICTY KPOXMAIIO.
CyuacHi mignpueMcTBa 3 BHPOOHHITBA KPOXMAIIIO
epepoOITIOI0Th TIIBKHU CIIEIialibHI KpOXMali COPTH 3
tioro BMmictoM 10 18-20 %. B HOBOCTBOpEHUX COPTax,
Takux sK Supporter (Semagri) BMIiCT KpOXMaJIO CsTrae
25 %, a cyxux pe4oBuH 30-32 %, amKe BOHH CTBOPEHI
BJIaCHE JUIi I[bOIO  HANpsIMKy  BHKOPHCTaHHS

BucHoBku

IpyHTOBO-KIiMaTHUHi ~ yMOBM  3aximHoro
Jlicocreny ~ YkpaiHu €  COPUATIUBUMH  JJISI
HOPMalBbHOTO POCTY ¥ PO3BUTKY KapTOILT, SK
CHPOBHHHOI 0a3u i mepepoOHOi MPOMHUCIOBOCTI, a
came JUisi BApOOHUIITBA KPOXMAITIO.
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Starch production in Ukraine and globally is a significant agricultural processing industry, and market research
conducted includes the calculation of its key indicators, such as production, exports and imports; market segmentation by
geography, operators, prices, and consumption areas. In recent years, there has been an increase in production, particularly
of potato starch. This is due to an increase in potato acreage and yields, as well as the modernisation of starch plants.
Starch is produced from various types of raw materials, including potatoes and corn. Ukrainian companies are actively
working to increase starch exports, particularly to European markets. Almost half (48%) of the total starch market is
consumed by the food industry. Starch is a component of every other food product, including emulsifiers and thickeners
for various sauces, confectionery, meat products, etc. In addition to the food industry, the paper, pharmaceutical and
textile sectors are active consumers of starch. As an auxiliary raw material, starch is used in the chemical, oil and gas,
foundry and other industries.
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In modern agriculture, the interest is growing in biofertilizers and biologically active substances, to be more
precise in plant growth stimulants, as environmentally safe alternatives to traditional agrochemicals. Soybean, being a
leading food and feed crop, plays a key role in global food security. This study analyzes the effectiveness of various
growth stimulants on soybean productivity, focusing on field trials.

Studying the impact of growth stimulants on soybean yield, product quality, and adaptability to stress conditions
is extremely relevant, especially in the context of climate change in Ukraine. The review of scientific data published in
2021-2025 includes more than 30 studies from Ukraine, Brazil, Irag, and Southeast Asia. The biostimulants analyzed
include seaweed extracts, amino acids, vitamins (folic acid, nicotinamide, thiamine), microbial inoculants (BioMag,
Rhizogumin-Plus) and synthetic phytohormones. The results show that these substances activate physiological and
biochemical adaptation mechanisms, increase water use efficiency, strengthen antioxidant systems and improve nutrient
uptake. In particular, the combined use of growth stimulants and inoculants demonstrated a significant increase in leaf
surface area, plant height, number of beans, seed weight and total yield.

The use of biostimulants also improves grain quality, increasing protein and lysine content. The integration of
these biological substances into soybean cultivation technology is an effective and sustainable approach that contributes
to increased yield, improved product quality and reduced dependence on traditional agrochemicals, in line with the
principles of sustainable agriculture.

Keywords: soybean, biostimulants, plant growth stimulators, yield, stress resistance, sustainable agriculture.
This is an open-access article under the terms of the Creative Commons

Introduction

In recent years, the global agricultural sector has
been actively transitioning to more sustainable and
environmentally friendly practices. One of the key
aspects of this transformation is the growing interest in
biofertilizers and biostimulants, especially plant growth
promoters, which are seen as a viable alternative to
traditional agrochemicals.

Soybean (Glycine max L.) is an important food
and feed crop that plays a crucial role in ensuring
global food security and agricultural sustainability.
Improving its productivity, stress resistance and grain
quality through innovative and environmentally
friendly means is a priority, especially in the context of
climate change in Ukraine and other vulnerable
regions.

The physiological and biochemical mechanisms
by which growth promoters affect soybean
development have attracted considerable attention.
These compounds, which include algae extracts, amino
acids, vitamins and microbial inoculants, can activate
adaptive responses to abiotic stresses such as drought,
heat and soil salinity. They also contribute to
improving nutrient uptake, water use efficiency and
oxidative stress management in plants.

Scientific studies have shown that such
substances can significantly improve vegetative
growth, reproductive performance and ultimately yield
stability under different environmental conditions.

Given the growing body of evidence on the benefits of
biostimulants in soybean cultivation, it is critical to
evaluate their effectiveness in specific agro-ecological
zones and production systems. This study aims to
analyze the effects of different growth stimulants on
soybean productivity, focusing on field trials.

By evaluating physiological responses, yield
parameters and grain quality under different treatments,
the study aims to provide practical recommendations
for the integration of biostimulants into sustainable
soybean production technologies.

Materials and methods

This review article is based on a comprehensive
analysis of the scientific literature published between
2021 and 2025 investigating the effects of plant growth
promoters on soybean (Glycine max L.) under different
agroecological and climatic conditions. Sources were
selected using scientific databases such as Scopus,
Web of Science, PubMed and Google Scholar.

Key search terms included “soybean", "growth
promoters”, "biostimulants"”, "plant growth regulators”,
"abiotic stress" and "yield response”. Preference was
given to peer-reviewed scientific articles, field trial
reports and publications with statistically validated
results.

In total, more than 30 scientific studies were
analyzed, including international and regional studies,
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including from Ukraine, Brazil, Irag and Southeast
Asia. These studies covered different categories of
biostimulants, such as seaweed extracts (e.g. Ecklonia
maxima, Padina minor), amino acids, vitamins (e.g.
folic acid, nicotinamide, thiamine), microbial
inoculants (e.g. BioMag, Rhizogumin-Plus), and
synthetic plant hormones (e.g. gibberellic acid,
mepiquat chloride, chlormequat chloride).
Additionally,  studies  investigating  synergistic
applications, e.g. biostimulants combined with
inoculation, were carefully reviewed to evaluate
integrated approaches to enhance soybean resistance
and productivity.

The analysis focused on identifying common
physiological parameters (e.g., plant height, leaf area,
number of pods, seed weight), biochemical parameters
(e.g., protein content, antioxidant activity, nitrogen
metabolism), and agronomic outcomes (e.g., Yield,
drought tolerance, nutrient use efficiency).

A comparative assessment of treatment efficacy
under both optimal and stressed conditions was
conducted to summarize current knowledge and
identify consistent trends. The methodological rigor of
each  study, including experimental  design,
repeatability, and statistical processing, was also
considered to ensure the validity of the conclusions
drawn in this review.

Results and discussion

In modern agricultural production, the growing
demand for biofertilizers is accompanied by increased
interest in biologically active substances, especially
plant growth stimulants. They are increasingly
considered as an environmentally friendly alternative
to traditional agrochemicals. Soybean, as the
cornerstone of global agriculture, occupies a critically
important place among the leading food and feed crops.

Therefore, the study of the impact of growth
stimulants on soybean vyield, product quality and its
ability to adapt to stress conditions is very relevant,
especially given the challenges posed by climate
change in Ukraine. This section aims to review the
existing scientific data on the physiological
mechanisms by which various growth stimulants affect
soybean plants, their impact on key agronomic
indicators and promising ways of their integration into
modern crop production technologies.

To increase soybean resistance to abiotic factors
— such as drought, heat stress and soil salinity — the
strategic use of natural biostimulants is considered very
promising. This category includes substances such as
seaweed extracts, amino acids and microbial inoculants
(Shelest et al., 2023). These beneficial substances act
by activating key physiological and biochemical
adaptation processes in the plant, leading to optimized
water use efficiency, enhanced antioxidant systems and
improved absorption of essential mineral nutrients
(Sankhala et al., 2024).

For example, a study conducted by Shepilova et
al. (2025) in the Northern Steppe of Ukraine during

2022-2024 provided compelling evidence that the use
of stimulants such as Arise, Atonik Plus, Gumifield
and Mars EL in combination with seed inoculation
with BioMag Soya significantly increased the growth
and vyield of the soybean variety Azimuth under the
current drought conditions.

The most impressive results were achieved with
the combined use of Mars EL and BioMag, which
demonstrated an increase in leaf area, plant height,
number of pods and seed weight per plant. This
synergistic application resulted in a significant increase
in yield of 4.2 t/ha (20.6%) compared to the control
group.

A study by Al-Fahdawi and Mustafa (2023) in
Baghdad further illustrated these benefits, showing that
foliar spraying with folic acid (2 g/L) significantly
increased protein content, antioxidant activity, free
radical inhibition levels and flavonoid concentration in
soybean. Glutathione (100 mg/L) also showed positive
effects, and maximum results were achieved when they
were applied together.

The use of Corifol, a biostimulant developed
from pyrolysis acid derived from agricultural waste, at
a rate of 2 gal/acre effectively stimulated growth and
increased soybean yield (Noel et al., 2024). Further
analysis of the grain revealed higher protein and lysine
content, while saturated fatty acid levels decreased.

The phytostimulant Stimulat, which contains a
balanced blend of auxins, cytokinins, and gibberellins,
was found to have positive effects on critical
agronomic traits such as bean number, growth rate,
yield index, and total yield (Viana et al., 2023).

Noel et al. (2021) carefully evaluated the effects
of various liquid extracts of seaweeds (including
Padina minor, Sargassum crassifolium, Sargassum
cristaefolium, and Turbinaria decurrens) on the
vegetative growth of soybean. Their findings showed
that Padina minor extract was the most effective,
leading to a significant increase in plant height, leaf
number, and fresh biomass.

Experiments conducted in Brazil by Meyer et al.
(2021) demonstrated that the application of Ecklonia
maxima extract at doses ranging from 250-1000 mi/ha
at the V4, R1 and V4+R1 growth stages significantly
improved morphological traits and consistently
increased soybean yield.

De Lima et al. (2024) specifically investigated
the effects of foliar application of nicotinamide at
doses of 100-600 mg/l. Their results clearly indicated
an increase in plant height, number of branches, 1000-
seed weight and total yield, highlighting its potential as
a biostimulant.

Morais et al. (2022) investigated the efficacy of
biostimulants under different moisture conditions.
Although no significant effects were observed under
severe drought, biostimulants significantly improved
1000-seed weight and total yield under normal
moisture conditions.
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The optimal three-stage application strategy,
including seed treatment, V5 and R1 stages, was
identified as the most effective.

Burkitbaev et al. (2021) focused on the
effectiveness of sulfur-containing agrochemicals in
different formulations. Their study concluded that
powder and soluble forms gave the best results in terms
of growth, yield and protein composition, while the
paste form was ineffective.

Chen et al. (2023) investigated the complex
effects of gibberellic acid A3 and mepiquat chloride on
the symbiotic relationships between soybean and
Sinorhizobium fredii and Bradyrhizobium japonicum.
They found that gibberellic acid promoted nodule
formation but simultaneously suppressed the activity of
nitrogen-fixing enzymes, an inhibition that was
partially reduced by mepiquat. The combined use of
these substances led to improvements in yield, grain
nitrogen content, nitrate reductase activity and other
key biochemical parameters.

Alves et al. (2025) specifically investigated the
effects of thiamine and nicotinamide applied at the V3
growth stage. All treatments tested resulted in
increased plant height and yield, thereby confirming

Conclusions

The data presented here highlight the crucial
role of bioactive substances, particularly plant growth
promoters, as indispensable tools for achieving
sustainable soybean production in modern agriculture.
These environmentally friendly alternatives to
conventional agrochemicals offer a promising avenue
for enhancing crop resilience and productivity. The
global importance of soybean requires continued
attention to strategies that can improve its performance,
especially in the face of increasing abiotic stresses
caused by climate change.

This review of the scientific literature
consistently demonstrates that the application of
natural biostimulants—including seaweed extracts,
amino acids, and microbial inoculants—significantly
enhances the physiological and biochemical adaptive
mechanisms of soybean. These substances optimize
water use efficiency, strengthen antioxidant defense
systems, and improve the uptake of essential mineral
nutrients, ultimately resulting in more robust plants that
are able to withstand adverse conditions such as
drought, heat, and soil salinity.

Numerous studies from different agroclimatic
regions, including specific studies from Ukraine,
confirm the tangible benefits of these biostimulants.
Whether used alone or, more effectively, in
combination ~ with  microbial inoculants, they
consistently lead to significant improvements in key
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BukopuctaHHs KOPMOBHX [I00ABOK Yy TBapHHHHMIITBI, SIK 3aMiHA AHTHOIOTHKAM € aKTyalbHUM MHTAHHAM
Cy4acHOCTI SIKOMY NPHUIUIIETBCS Jenaii Oumblly yBary, MpUYOMYy IIPOOIOTMKM Ha OCHOBI JAPDKIDKIB, 30KpeMa
Saccharomyces cerevisiae € HaliOUTBII MEPCIEKTUBHOIO aNbTepHaTHBOW. ONIHAK y CBITOBIH HAayIl 1 MPAKTHLI iCHYIOTh
oOMexeH] JjaHi 1mo/I0 IXHBOTO BIUTMBY Ha OpraHi3M CBMHOMATOK y MEpioJl Mi3HBOI recTamii. Y CTaTTi HpelNcTaBiIeHO
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Beryn

OmHuM i3 aKTyaJbHUX HANpsSMiB Cy4acHOI
BETEpPUHAPHOI HAyKH Ta TBapHHHHULTBA € pPO3poOKa
epeKTHBHAX 1 Oe3medHux 3acobiB IS TMOKPAIICHHS
¢i3ionoriyHOr0 CTaHy TBapWH, IiJBUIICHHS IXHBOI
MPOAYKTUBHOCTI Ta 30€peKEHHS IMYHHOTO CTaTycy.
OcobmuBOi yBarm 3aciayroBye IIepioA TecTarmii y
CBHHOMATOK, KOJHM OpraHi3M 3a3Ha€ 3HA4HOIO
(hyHKIII0HATTHHOT O HaBaHTAKCHHS. Iopymenns
roMeocrasy y Ieil Imepiog MOke HeraTUBHO BIUIMHYTH
Ha Tepedir MOPOCHOCTI, DT Ta MICIAPOMOBHNA CTaH
teapunn (Li et al., 2022; Li et al., 2024; Oliviero,
Junnikkala and Peltoniemi, 2019; Velez et al., 2024).

B yMOBax HIUPOKOTO 3aCTOCYBaHHS
AaHTHOIOTHKIB 1 XIMIOTepameBTUYHUX 3ac00iB ¥
CBHHAPCTBI 3pOCTA€ PU3HK MOPYIICHHS MIiKPOOHOTO
OamaHCy B OpraHi3Mi TBapWH, IO MPOSBISETHCI Y
BUTIIAII AUCOiI03iB Ta CYMyTHIX MATOJOTIYHUX CTaHIB
(Anadon A, et al., 2019; Elghandour, et al., 2022). L1e
3YMOBJIIOE HEOOXiTHICTh TIePEOCMUCIICHHS
MpOPITAKTUYHNX MIAXOMIB 1 TOMIYKY EKOIIOTI9HO

Oe3reyHMX MperapaTiB 3 BHCOKOK  010JIOTiYHO0
edektuBHicTio  (Burdick Sanchez, Broadway and
Carroll, 2021; Mbarga et al., 2021). V 11boMy KOHTEKCTi
3HaYHA  yBara  TPUAUISETECS  TPOOIOTHKAM  —
mpemapaTtaM Ha OCHOBI JKHBHX MIKPOOPTaHI3MiB 3
AQHTATOHICTUYHOIO  aKTHUBHICTIO  IIOIO0  yYMOBHO-
nmaToreHHoi Mikpodmopu. OcoOIMBO MEePCIeKTUBHUMHU
€ KyITbTypH, fKi HE TMOpPYIIyIOTh OajaHC KHIIKOBOI
MikpodIopH ¥ 34aTHI CTUMYITIOBATH IMYHHY BiJIIOBiIh
oprauismy (Chance et al., 2021; Jachi et al., 2013;
Markowiak and Slizewska, 2018). 3acrocyBaHHs
po0iOTHYHAX 3aC00IB Yy parlioHax TBapWH JI03BOJISIE HE
yute 30eperTé eKOIOTiuHy Oe3MevHiCTh POIYKIIii, e
i T IBUIIIATH 3arajibHy PEe3UCTEHTHICTE opranismy (Lee
etal., 2021; Lenardon, Munro and Gow, 2010; Li et al.,
2006). Y 3B’s13Ky 31 3HAYHOIO YBAroro 10 MPOOiOTHKIB,
SK  GKONIOTIYHO  Oe3MeyHWX  TpemnapaTiB, Ha
CHOTOJIHIIITHIH JIeHb Bi0OYBa€ThCSI BUBUCHHS 1 CEICKIIis
MIKpOOPTaHi3MiB, HAHOUTBII IEPCHCKTHBHUX IIIOIO
MpoOIOTUYHOI 3[ATHOCTI, Cepell SKUX OCOOIMBY POJIb
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BiITparoTh APiXIKI Saccharomyces cerevisiae, Bimomi
3IaTHICTIO JIO MOIYJAINI KHIIKOBOi MIiKpodIopH,
CTUMYIIAIII IMYHITETY Ta TO3WTHBHOTO BIUIMBY Ha
obmin peuosun (Elghandour et al., 2020; Namted et al.,
2022; Pang et al., 2023).

MikpoenemeHTHe 3a0e3leUYeHHss TBapHH €
KJIFOYOBUM YMHHUKOM Y MIATPUMIL KUTTEBO BaXKITHMBUX
¢izionoriyHnx QyHKIIH, 0COOIMBO B Iepioj recrarii,
KoM ToTpebda y MIKpOEIeMEHTaX, 30KpeMa Miji,
3pOCTa€ BHACHIZOK aKTHBHOI'O PO3BHUTKY ILIOJA,
(¢bopMyBaHHsS IUIAIICHTH Ta IIATOTOBKH JIO JIAKTAIlil
(Kim et al., 2023; Sampath et al., 2023; Theil, Farmer
and Feyera, 2022; Zvorc et al., 2006). Migp Moxe
3aCBOIOBATHCSl 3 PpAIliOHY Yy BHIJISII HEOPraHiYHUX
(naitiuacrinie cynbdatiB) abo opraHiuHuX (opm,
30KpeMa IMTPaTiB, SKi MAlOTh BHILY Oi0JOCTYITHICTh
(Espinosa and Stein, 2021; Liao et al., 2018; Xu et al.,
2024; Zhang et al., 2024). TIlompu uyucIeHHI
JIOCITI/DKEHHSI, MPUCBSYEHI pOJi MiJi y CBHHApPCTBI,
iHpopmarliss mpo i1 BIUIMB HAa OpraHi3M IOPOCHUX
CBHMHOMATOK, 30KpeMa Ha MOKa3HUKH KPOBI, IMyHITETY
Ta piBeHb OKCUAATHBHOIO CTPECY y Mi3HIM recTariitHuii
nepiof], 3aIMIIAETHCS OOMEKEHOI0. Y 3B S3KY 3 IHMM
3pocTae notpeda y BUBUCHHI e()eKTUBHOCTI OpraHiuHIX
dbopMm Mmini, 30kpeMa B KoMOiHamii 3 MpoOiOTHKAMHU,
IIOJI0 MOKpalieHHs (i310JIOriYHOro CTaHy TBapHH Yy
KPUTHYHI NIEPIOAH PEHPOYKTHBHOIO IIUKITY.

[Ti3Hiil recraiiifHuii nepiof, 1110 OXOILTIOE Yac 3
85-i jmobm mopocHocti  go i1 3aBeplueHHS,
CYIIPOBODKYETHCSI aKTUBHUM POCTOM IUIOZA 1 3HAYHUM
HAaBaHTAXKCHHSIM HA OpPraHi3M CBMHOMATKH, 1110 HEPiIKO
NPU3BOJMUTH JIO aHeMii, 3YMOBIICHOI 3HIKCHHSIM
KiJIbKOCTI  (DOPMEHHX €JIEMEHTIB KpOBI BHACIIJIOK
36impienns 1 06’emy (Geiger and Zant, 2002; Guo et
al., 2022; Yang et al., 2008). OxHOYaCHO PO3BHBAETHCSI
OKCHJIATMBHHI CTpec, sIKMH Ha TJ BIUIUBY 30BHIIIHIX
¢dakTopiB  MOXe  crnpuaTH  iMyHOmeinuTy — Ta
MOPYLICHHSAM Y IUIALEHTAPHOMY KPOBOTOLI, 1110 3HIKYE
KUTTE3ATHICTH HOBOHapomkenux (Hu et al., 2020;
Hussain et al., 2021; Laguna et al., 2022; Zhou et al.,
2019). IliaTpuMaHHS ONTHMAIBHOTO CTaHy IMYHHOI
CHCTEMH y CYNOPOCHHX CBHHOMATOK, 30KpeMa uepes
HOpMAITi3amifo  MIKpOOIOTH  KHINEYHUKA,  CIIPHSIE
3HIDKCHHIO pPH3WKIB TATOJOTI Yy TOpOCHOMY Ta
MCIAPOAOBOMY TiepioaXx 1 IO3UTHBHO BIDIMBA€E Ha
BwkuBanHs npumiony (Ma et al.,, 2020; Tian et al.,
2020; Xiong et al., 2023; Zhang et al., 2020).

VY 3B’S3Ky 3 BHILE3a3HAYCHUM, METOK HAIIOr0
JOCHIKeHHST OYyJO BCTAaHOBUTH BIUTUB KOMOIHOBaHOI

Pe3ynabTaTi Ta 00rOBOpEHHS

V Xoml MOCHiMKEHHS BUBUYEHO BIUIMB J100AaBKH
JpixmKiB Saccharomyces cerevisiae y moenHanHi 3
OUTPATOM MiZi Ha TEeMaTOJNOTiYHi, IMYHOIOTI4HI Ta
0i10XiMiUHi TOKa3HUKN KPOBI CBHHOMATOK. Pe3ymbraTn
noaano y tabmuipix 1-3. Sk cBimuaTh naHi Tabm. 1, y
TBapHWH KOHTPOJIBHOI TPYNH CIIOCTepiranocs BiporifHe
3HIWKEHHS KOHILICHTpAIlil epUTPOLUTIB, TEMOITI00IHY Ta
TEeMATOKPUTHOI'O ITOKAa3HWKA y JOCHIJHOMY Hepiozi
MOPIBHAHO 3  MIATOTOBYMM.  30KpEMa,  BMICT
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KOPMOBOI /100aBKH Ha OCHOBI ApXK/UKIB Saccharomyces
cerevisiae Ta [UTpaTy Migl Ha TreMaToJIOTiuHi,
IMYHOJIOTIYHI Ta aHTHOKCHIAHTHI IapameTpu KpoBi
CYNOPOCHUX CBHHOMATOK Y HeEpeapoJOBUI Tepion
OCKIJIBKH 1€ Ma€ HAyKOBY 1 MPaKTUYHY LIHHICTb.

Marepianu i MmeTonn

JocmipkeHHsT TPOBOAEHO B OXHOMY i3
rocriogapcTB JIBBIBCHKOI 00JIACTI Ha CBHHOMATKax
nomici mopix Bemukoi Oimoi Ta smanapac.  [lo
eKCIIepUMEHTY Oyiio BimiOpaHo 20 KIIHIYHO 3T0pOBHX
CBHMHOMATOK Ha 85 o0y recrauii. TBapuH noaiseHo Ha
JIB1 piBHI rpyn# (KOHTPOJIBHY Ta Aociiany) o 10 romis
y KOxHii. CBHHOMATKH 3HAXOMUIKCS B OJHAKOBHX
yMOBaxX YTpUMaHHs Ta TofiBii. KoHTpoibpHa rpyma
OTpUMYyBaJla OCHOBHHI pauioH rozisii (OP) 3rigHo 3
HOPMaMH TOJIBJIi, 3aTBEPKCHUMH [UIS BiIIOBITHOT
BiKOBOi Ta (i3ionoriyHoi kareropii. JlocmigHa rpymna
nonatkoBo 1o OP oTprMyBana KOpMOBY JI00aBKY, IO
BKJIIOYaNa JphKMKI  Saccharomyces cerevisiae Ta
UTPAT MiJi y KijbKkocTi BignosigHo 300Mr i 60 MKr/kr
kopmy. KpoB miist nocmijpkeHHsl y 5 TBapuH 13 KOXKHOI
rpynu Binoupanu Ha 85 Ta 114 no0u nopocHocti. s
OIIHKK  (i31010r0-010XIMIYHOTO CTaHy OpraHi3my
BU3HaYdaJlu:
- IeMaToJOTIuHI TOKAa3HUKHU: KUIBKICTh EpUTPOLMTIB,
JIEHKOLINTIB, KOHIICHTPALIi {0 reMoryio0iny Ta
IeMaTOKPUTHY BEJIHYHHY;
- TMOKa3HUKM TYMOpaJIbHOI JIaHKW HecnenugiqHoi
PE3UCTEHTHOCTI: PiBeHb  IMPKYJIIOIOUUX  IMYHHHX
komruiekciB  (L[IK), nizommmay  (JIACK) Ta
OakTepuLMAHY aKTUBHICTH cupoBatku kpoBi (BACK);
- CTymiHb mepekucHoro okucHeHHs nimigis (ITOJI):
KOHIEHTpallito rigponepekucis ninmifis i ThK-akTuBHIX

MPOJYKTIB.
T'emaronoriygi MOKAa3HMKKM BH3HAYald 34
JIOTIOMOT OFO aBTOMATHYHOI'O reMaToNOr YHOT O

aHaji3aTopa BIJNOBITHO [0 METOJUYHUX BKa3iBOK.
BioximiuHI Ta IMyHOIOTIYHI AOCHIDKEHHS IPOBOJIIIIH 3
BUKOPHCTaHHAM CTaHIAPTHHX (bOoTOMETPHYHUX
meroxis (Vlizlo et al., 2012).

Otpumannii upoBUil MaTepial ONMPabOBAHO
METOZOM BapialiifHOi CTATHCTHKH 3 BHKOPUCTAHHSIM
kputepito  CrteiogeHta.  OOumcnroBan — cepenHi
apudmernyni BenuuunHN (M) Ta MOXMOKH CepemHix
apudMeTnIHIX BenWUMH (£m). 3MiHHM BBaXKalu
Biporinaumu 3a P<0,05. [Ins po3paxyHkiB Oyio
BHKOPHCTAHO KOMIT'IOTEpHY mporpamy MS-Excel
(Petrovska, Saliga and Vudmaska, 2022).

eputpormTiB 3MmeHmmBces Ha 1,8 T/m (abo 29,0 %,
P<0,01), pisens remornobiny — Ha 50 r/nm (36,8 %,
P<0,01), a remarokpury — mHa 11,5 % (P<0,01).
3HIKECHHS TaKOX CIIOCTEpIramocs IoA0 KiIbKOCTi
neiikonutiB Ha 5,4 I'/1m (44,3 %, P<0,01). Bkazani 3miau
B OpraHi3Mi CBHHOMAaTOK KOHTPOJBHOI TPYITH CBiA4aTh
PO PO3BUTOK AaHEMIYHOTO CTaHy 3a pPaxyHOK
30LIBIIEHHS 3arajbHOrO 00’€My KpOBI Ta 3HIDKEHHS
KIIITHHHOI JTAHKW HecTIe(ivHOI pe3UCTEeHTHOCTI.
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Tabaunsa 1. BmicT epurponuTis, reMor/iodiny Ta reMaTOKPHTHOI BeJJMYUHHM KPOBI CBHHOMATOK 3a Al ApDLKIKIB

Saccharomyces cerevisiae Ta muTpaty migi, Mtm, n=5

Iepioan mociimKeHHs
IToxasHuku I'pyna TBapun [MigroroBunit Jocniganii
(85 moba) (114 noba)
Eputpouuru KonTponbaa 6,2 +0,19 4,4+0,12
T/n Jocmigna 6,3 +0,33 6,4+0,54*
Jlelikomuru KonTpomns 12,2+1,64 6,8+0,43
I'/n Hocmiz 11,9+0,94 9,6+0,79**
T'emorno0in Kontpons 136,0+6,99 86,014,67
/1 Hocmiz 134,2+6,99 118,4+5,30**
I'ematokput KounTpons 44,142 54 32,6+1,81
% Hocmiz 43,6+2,26 39,8+2,08**

[Mpumitka. V it Ta HacTynmHUX TabmuIpx: * — P<0,05; ** — P<0,01; *** — P<0,001

Ha mporuBary npomy, y AocmimHiii rpymi He
3a(piKCOBAaHO  SICKPaBO  BHPaXEHOI  HETraTHBHOL
JMHAMIKK. 30KpeMa IOKa3HUKH BMICTY €PUTPOLIUTIB
30epiranuch Ha ctajgomy piBHi (6,3 mporu 6,4 T/n), a
reMOro0iH 1 TeMAaTOKpUT Majid 3Ha4HO HIKUY
IHTEHCHUBHICTL 3HIKEHHS, BIANOBiZHO Ha 15,8 1/n
(11,77 %, P<0,01) Ta 3,8 % (P<0,05). lle BKa3ye Ha
MO3UTHUBHHUIA BIUTUB EKCIEPHUMEHTAIbHOI T00aBKHA Ha
MOKA3HHUKK  YEPBOHOI  KPOBi, MmO MOXe OyrtH
00YMOBJICHO TTOCWJICHHSIM T'e€MOIOe3y 1 TOKpallleHHIM
00MiHY pe4yOBMH. AHAJIOTIYHI 3MIHM CIIOCTepiranucs i
[IOJI0 3arajbHol KiJIBKOCTI JIGHKOLMTIB, 1X 3HIKEHHS
cranoBmio 2,3 I'/1 (19,3 %, P<0,01).

[NopiBHsIHHS MIKTPYNOBHX pi3HULL Ha 114 100y
MOPOCHOCTI CBIJJYUTH NPO BHUCOKOBIPOTiJHY IEpeBary
CBUHOMATOK  JIOCHIZHOI ~ IpynM  TOPIBHSHO 3
KOHTpPOJIbHOI.  30KpeMa KiJIbKICTh ~ €pPUTPOLIMTIB
6inbia Ha 2,0 T/n (45,5 %, P<0,05), remornobiny — Ha
32,4 r/n (37,7 %, P<0,01), remarokpury — Ha 7,2 %

(P<0,01), 3aranbHoi KiytbKOCTI JelikouuTiB — Ha 2,8 I'/n
(41,2 %. P<0,01). HaBeneni pe3yapTaTd CBigYaTh, IO
BKJIFOYEHHS JI0 pallioHy TIOPOCHUX CBHHOMATOK
KoMIuIeKcy Saccharomyces cerevisiae Ta UTpaTy Mifi
3a0e3MeYmno CTaTHCTHYHO BIporiAHy cradimizario
reMaToJIOriyHoro npodiato (epuTpoLUTH, reMoriioliH,
TeMAaTOKpUT) Ta KIITMHHY JIaHKy Heclenudiqaoi
PE3MCTEHTHOCTI ~ OpraHi3My (3arajibHa  KUIBKICTh
JICWKOLIUTIB).

Sk BumHO 3 Tabmuni 2, y KOHTPOJBHIN Tpymi
TBapuH Ha 114 o0y BariTHOCTI MOpIBHSHO 3 85-10,
criocrepiraiocs I IBULLIEHHS KOHLIEHTpALi |
UpKymorounx  iMmyHaux — kommuekcie  (L[IK) Ha
16,7 mmonb/n (23,42 %, P<0,01). Bkazane 3pocraHHs
JIOCITI/DKYBAHOTO  MOKAa3HUKA MOXKE CBIJUUTH IIPO
IiJIBUIIECHHS aHTUI'€HHOTO HAaBaHTAXXEHHS Ha OpraHi3M
HOPOCHUX CBHHOMAaTOK y 3BA3Ky 3 BHCOKOIO
IHTEHCHBHICTIO POCTY IIJIOIB.

Tabauns 2. [loka3HUMKH ryMOpaiabHOI JAaHKH HecnelU(piuHOI pe3ucTeHTHOCTI Oprani3My y KpoBi CBHHOMATOK 3a

miil npiskmekiB Saccharomyces cerevisiae Ta nutpaty miai, M+m, n=5

[Mepioau mpociipKEHHS

[Noka3Huku I'pyna tBapun [MigroroBunit Jociranit

(85 moba) (114 noba)

HIK, Konrpoib 71,3+1,13 88,0+1,61
MMOJIb/JI Hocmin 72,4+2,36 69,242 27***

JIACK, Kontponb 34,3+1,37 36,7+0,68
% Tocnin 33,5+1,87 44 5+1 53***

BACK, Kontponb 49,31+1,62 51,07+1,36
% Hocnin 55,16%1,70 71,40+2,10***

Bopgnouac y mocmignii rpymi TBapuH piBenb LIK
Yy BKa3aHWU IEpioj IOCITIHKEHHS 3MEHIIMBCS Ha 3,2
MMOIs/1 (4,42 %), 0 € CBIMYEHHSAM TIOKpAIICHHS
IMyHHOTO TOMeOCTa3y. Sk HacCIliJOK y CBHHOMATOK
JIOCITiTHOI TPYTIH MTOPiBHSHO 3 KOHTponbHO0 BMicT LIK
HwKkumit Ha 18,8 Mmons/a (21,4 %, P<0,001).

Y cBHHOMATOK KOHTPOJNBHOI rpymr Ha 114 mo0y
MOPOCHOCTI, TOPIiBHSHO 3 TOMEpenHiM IepiogoM
JOCHIKEHb JII30IIMMHA aKTUBHICTh CHPOBAaTKU KpOBI
Maibke He 3MiHmnacs (pisuuis 2,4 %), B TOH 4ac K y
JOCIIAHINA TPyMi CIIOCTEPIraeThesl iCTOTHE 3POCTAHHS
JociipKyBaHoro mokasHmka Ha 11,0 % (P<0,01).
AHanoriuyny JTUHAMIKY 3aikcoBaHo OAO

OaKTepHIMIHOI AaKTUBHOCTI CHPOBAaTKH KPOBI, AKa Y
KOHTPOJBHIA TpymHi migBUImmiacs Bcboro Ha 1,76 %,
mocmimHi — Ha 16,24 % (P<0,01). Takum ymHOM Y
CBMHOMATOK  JOCHIAHOI  TpymH  TOPIBHAHO 3
koHTponbHOIO pi3HMIA JIACK craHoButes 7,8 %
(P<0,001), BACK —20,3 % (P<0,001), 1110 CBim94uTH TIPO
MOKpAIleHHs] TYMOpAaJIbHOI JIAHKH HECHenu(iIHOTrO
IMyHHOTO  3aXHCTy  OpraHi3My  3a  BIUIHBY
JOCIIIKYBAaHUX JOOABOK.

VY tabnuui 3 HaBeIeHO pe3yabTaTH BU3HAYCHHS
piBHS TIPOAYKTIB TEPEKHUCHOTO OKHCHEHHS JIMijiB
(T10J1), sixi € OOEKTUBHUMH MapKepaMu OKCHAATHBHOTO
cTpecy. Y KOHTPOJBbHIN TpyIli Bif3HAYEHO TEHAEHIIIO
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JI0 3POCTaHHS SK BMICTY TiIpONEPEeKUCiB JIMiIiB Ha
0,08 O E/mn (9,1 %), Tak i TEK-akTHBHUX TPOAYKTIB
Ha 0,15 mMxmons/mMi (6,3 %), MO0 MOXE CBITUUTH TIPO
PO3BUTOK oOkHCHOro cTpecy. Ilicins 3acTocyBaHHS
J00aBOK BMICT TiZIPONEPEKUCIB JIIMIIIB B OpraHizmi
CBUHOMATOK BiporismHo 3menmmuBcs Ha 0,14 OJ] E/mn
(15,38 %), a konnenrpauiss TBK-akTHBHUX TIPOAYKTIB —
Ha 0,32 mxmons/mi (12,8 %). [Ipu ibomMy y cBHUHOMATOK

JOCIIZIHOI TPYNH TIOPIBHSHO 3 KOHTPOJBHOIO PI3HHUIIA
BMICTy TizporepeKucia T B CTaHOBUTH
0,190 E/mn (19,89 %, P<0,05), a TBK-aktuBHHX
nponykTie 0,36 Mrmoms/mMa (14,2 %, P<0,05). Le
JIO3BOJISIE TIPUITYCTHTH, 1O BKIIFOUSHHs Saccharomyces
cerevisiae Ta UMTpPaTy Mimi COpHsSE 3HWKCHHIO
IHTCHCUBHOCTI JIMIHOI TEPOKCUAAIlii, Xx04a BTOPUHHI
MPOIYKTH OKMCHEHHS BUBOJSTHCS! MEHIII aKTUBHO.

Tadoanusa 3. KonnenTpauiss npoayKTiB MePOKCHIHOT0 OKMCHEHHS JIiMiiB y KPOBi CBHHOMATOK 3a Jii APiKIKIB

Saccharomyces cerevisiae Ta muTpaty migi, Mtm, n=5

Iepiomu mociiKeHHS

ITokazHuku I'pyna tBapun [TigroroBuuit Jocmimamii

(85 moba) (114 noba)

Tinponepexncn Koutpors 0,88+0,31 0,96+0,03

JHTiIiB,

OJ1 E/mn Hocnin 0,91+0,08 0,77+0,06*

TBK-axtuBHi MponykTH, Kontposs 2,3920,15 2,5420,04
MKMOJIB/MIT

Hocnin 2,50£0,18 2,18+0,14*

TakuM 4YMHOM oJiep)KaHi Pe3yJabTaTH CBiT4aTh
1110, KOMOIHOBaHE BUKOPHUCTAHHSI JIPIKIDKIB
Saccharomyces cerevisiae Ta UTpaTy Mifi y paiioHax
MOPOCHUX  CBMHOMATOK  3[IMCHIOE  KOMIUIEKCHY
NO3UTHBHY [0 HA OPraHi3M TBapWH Y MepeApOaOBHiA
nepioa. Ha ¢oni dizionoriuHoro crpecy, BUKINKaHOTO
IHTEHCUBHMM  POCTOM  IUIOJIB 1  HiJBHIICHHM
META0OMIYHUM HaBaHTAKEHHSM, 3a3HaueHa J00aBKa
3abe3neuye cTabiIizaliio reMaroiIoridyHoro mnpodiito,
CTUMYJIALII0 Hecrenu(ivHOi IMYHHOI BIINOBiAI Ta
3HIDKCHHS PIBHA OKCHIATUBHOIO CTpecy. 3aBIAKU

BucHoBku

Kom6iHoBaHe BBeJCHHS NPOOIOTHYHOTO Ta
MIKpOEJIEMEHTHOTO KOMIIOHEHTIB YHHUTH MO3UTHBHUIH
BIUIMB Ha FeMAaTOJOTIYHUH CTATyC CBUHOMATOK Y IMTi3HIH
recrauiiiauii mepion. CrocTepiraeTbesi MiBHIICHHS
KibkocTi eputpoumtiB Ha 2,0 T/m 1 koHueHTparil
reMoryio0iny Ha 32,4 1/J1, Mo CBIAYUTH PO aKTHUBAILIIO
epUTPOIIoe3y Ta IOJIMIICHHS KHCHEBO-TPAHCIOPTHOI
¢GyHK1iT kpoBi. [TiIBUIIEHHS TeMaTOKPUTHOI BEIMUUHA
HA 7,2 % [mOmaTKOBO MIATBEPKYE HOpMATi3aIliio
CHIBBIIHOIIEHHS (DOPMEHUX ENEMEHTIB KpOBI 10
Ia3Mu. 3pOCTaHHS KUTBKOCTI JiedkouTiB Ha 2,8 /i
BimoOpaxae TTOCHIICHHS KITI THHHOL JIAaHKU
Hecrenu(ivHOI Pe3UCTEHTHOCTI.

Crumynsiis  ($akTopiB TyMOpPaNbHOI  JIAaHKH
Hecrienn(ivHOI  PE3UCTEHTHOCTI  BiAOYyBaeThCcs  3a
paxyHOK  TpoOIOTHMYHOI  aKTHBAIlii  MeXaHi3MiB
MPUPOAHOTO  iMyHITeTY. BusBIIeHE  IiIBUIICHHS
JI30LMMHOI aKTUBHOCTI CHPOBaTKU KpoBi Ha 7,8 % Ta
3poctranHs OakrtepuiiuaHoi aktuBHocti Ha 20,3% €
CBITYEHHSM IIiABHUIICHHS aHTUMIKPOOHOTO ITOTEHITiaTy
OpraHi3My 0e3 JIOTAaTKOBOTO AHTATEHHOT'O
HAaBaHTAXEHHS, IO MiATBEPIKYETHCS 3HIDKCHHAM

Cnncoxk BUKOPUCTAHOI JIiTepaTypu

Laboratory research methods in biology, animal
husbandry, and veterinary medicine: A reference book
(2012) / V. 1. Vlizlo, R. S. Fedoruk, I. B. Ratych et al.;

BUCOKiM 010/0CTYNHOCTI MiJi B OpraHiuHii ¢opmi ta
Npo0IOTHYHOMY TOTEHIIaNy JPIXIDKIB, (OPMYIOTHCS
COPUSTINBI  yMOBH JJIsl  TOKPAIIEHHS KHUCHEBO-
TpaHcriopTHOi  (QyHKIIT  KpoBi,  HecmenudigyHol
PE3UCTEHTHOCTI opratizmy Ta iATpUMAHHS
aHTHOKCHIAHTHOI cuctemu. lle nmosBomsie edexTrBHO
3arnodiraTi recTaliiHUM YCKIaJHEHHSM, 3MEHIIHTH
PH3HKH HAPOPKEHHS 0CIabICHOr0 MPUILTOLY Ta CIIPUSIE
MIIBUILCHHIO 3arajbHOi TPOAYKTUBHOCTI TBapuH Yy
CHCTEMI MPOMHUCIIOBOIO CBUHAPCTBA.

pIBHS IMPKYIIOIOYMX IMYHHHX KOMIUIEKCIB  Ha
18,8 mmounb/m1.

3actocyBaHHs Saccharomyces cerevisiae Ta
LUTPATy Mili 3HWKYE IHTEHCHUBHICTh IIEPEKUCHOTO
OKHCHEHHsI JMNiNiB, 10 CBIAYHTH TPO BUPKEHY
AHTUOKCHJIAHTHY  Jito  jo0OaBku.  KoHIieHTpariis
rigpornepekucis mimifiB 3meniyetsest Ha 0,19 O] E/mu,
a piBenb TBK-aktuBHuX npoaykTiB Ha 0,36 MKMOIB/JIL.
Le Bka3ye Ha 3MEHIIEHHS OKCHIATHBHOTO CTPECY, IO
cpusie crabimizarii MeTaboIiYHOTO TOMEOCTasy.

OTtpumaHi pe3yabTaTd CBiA9aTh PO JOITHHICTh
BUKOPUCTAHHSI KOMOIHOBaHOI KOPMOBOI [100aBKH Ha
ocHOBI Saccharomyces cerevisiae Ta IUTpaTy Miai y
mepiof Mi3HBOI MOPOCHOCTI CBHHOMATOK SIK 3ac00y
MiABMINEHHS  aJaNTalliifHoOl Ta  penpOayKTHBHOL
3maTHOCTI opraHizMy. llomimmieHHs TeMaTOIOTivHHX,
IMyHONIOTiYHMX 1 OlOXIMIYHMX TOKa3HUKIB KpOBi ¥y
TIepeIPOIOBHI TIepiof] Ja€ MiACTaBH PEKOMEHIYBaTH
o0 00aBKy SK eNeMEeHT KOMIUIEKCHOI HpOorpamMu
MiHEPaIbHO-TIPOOIOTHYHOI TIATPUMKHA  CYIIOPOCHHX
TBapHMH 3 MeETOK 3a0e3medeHHs iX (izionorigHoro
Omaromomyqysi.

edited by V. V. Vilizlo. Lviv: Spolom, 764 p. (In
Ukrainian).

Petrovska I., Salyha Yu., Vudmaska I. (2022)
Statistical methods in biological research: A teaching
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and methodological Manual. Kyiv: Agrarian Science,
172 p. (In Ukrainian).
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THE EFFECT OF SACCHAROMYCES CEREVISIAE YEAST AND COPPER CITRATE ON
HEMATOLOGICAL, IMMUNE, AND OXIDATIVE PARAMETERS IN PREGNANT SOWS

Yaroslav KOVALCHUK?, ORCID: 0009-0003-2875-4285. Nataliya FEDAK?, ORCID: 0000-0003-1988-8591
Bohdan PEKHIV?, ORCID: 0009-0004-7867-0917. Iryna KOVALCHUK?, ORCID: 0000-0001-9932-6315
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2Stepan Gzhytskyi Lviv National University of Veterinary Medicine and Biotechnologies

The use of feed additives in animal husbandry as an alternative to antibiotics is a pressing issue of modern
veterinary science and is receiving increasing attention. Among such alternatives, yeast-based probiotics, particularly
Saccharomyces cerevisiae, are considered especially promising. However, data on their effects on the organism of sows
during late gestation remain limited in global scientific literature and practice. This article presents the results of a study
on the impact of a feed additive based on Saccharomyces cerevisiae yeast and copper citrate on hematological,
immunological, and biochemical blood parameters in sows during the prepartum period. The study was conducted in two
phases: a preparatory phase and an experimental phase, corresponding to the 85th and 114th days of gestation,
respectively. It was established that on the 114th day of gestation in sows of the control group, a significant decrease in
the number of erythrocytes and leukocytes, as well as in hemoglobin and hematocrit levels, was observed. These are
indicative of the development of an anemic condition caused by an increase in total blood volume. Additionally, elevated
levels of circulating immune complexes and lipid peroxidation products were observed, indicating enhanced oxidative
stress and antigenic load. In contrast, sows that received the yeast-based additive and copper citrate maintained more
stable hematological parameters, showed lower levels of lipid hydroperoxides and thiobarbituric acid reactive substances
(TBARS), and had higher lysozyme and bactericidal activity of blood serum, along with increased leukocyte counts.
These findings suggest that the investigated supplements help maintain stable homeostasis, improve hematopoietic
function, enhance nonspecific resistance, and mitigate oxidative stress. Statistical analysis confirmed the reliability of the
observed changes. The data obtained may be useful for optimizing feeding strategies and supporting the immunological
status of sows during critical reproductive periods, representing a promising approach to improving their reproductive
health.

Keywords: pregnant sows, Saccharomyces cerevisiae, copper citrate, hematological parameters, nonspecific

resistance, lipid peroxidation, oxidative stress.
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3ABIMHI TA M’SICHI HIOKA3ZHUKH MOJIOJHSIKA OBEIB 3A PI3HUX CITIOCOBIB BIITOAIBJII

Mupon [IETPUILINH, kannunat cinbepkorocrnonapebkux Hayk, ORCID: 0000-0002-6610-5804
I'puropiii CEJIIJIO, mokTop cibchKOrocoaapcbkux Hayk, akageMik HAAH, ORCID: 0000-0002-3314-337X
Crax BOBK, nokrop Gionoriunux Hayk, ORCID: 0000-0002-1439-5483
[HcTHTYT cinbebkoro rocnogaperBa Kapnarcekoro periony HAAH
Bya. I'pymeBcekoro, 5, c. O6pommne, JIbBiBChbKHH p-H, JIbBiBChKa 0011., 81115, Ykpaina
e-mail: ma.petryshyn@gmail.com

OO0’€eKT JOCIIHKEHHSI: TEXHOJOTisl BIIroAiBIl OapaHYMKIB aCKaHIMCHKOI M’SCO-BOBHOBOI TIOPO/H 3 KPOCOpPETHO0
BOBHOIO, IHTEHCHBHICTH POCTY MOJOAHsIKA, 3aliifHi 1 M’scHi sKkocti. Mera IOCHIIPKEHb: NPOBECTH IOPIBHIbHE
OLIIHIOBaHHS ocoOymBocTel popMyBaHHSI M’SICHOI POJYKTUBHOCTI MOJIO/IHSIKA 32 CTIIJIOBOi BIJTrOJIBIII Ta HAaryily Ha
MIPUPOJHUX TTACOBHUIAX. METOIU OCHiPKEHb: 3araJlbHOMPUUHATI 300T€XHI4HI (3Ba)KyBaHHS, BU3HAYECHHSI MPHUPOCTIB,
MIPOBEACHHS 320010 TBAPHH Ta OOBAIIOBAHHS TYIII), CTATUCTUYHI (ONPAIIOBaHHS PE3YJIbTATIB JOCIIIKEHb Ta BU3HAYCHHS
ix BiporigHocTi 32 CTBIOJICHTOM).

[IpoBeneHUMH TOCITIKCHHAMH BCTAaHOBJICHO, IO 3a CTIAIOBOI BIATOMAIBII y OapaHYMKiB MOTOYHOTO POKY
HapOJKEHHs OyNH BHILI 3HaYEHHS cepeHbo000BuX nmpupoctiB Ha 30% (199 r npotu 153 1) y NOpiBHAHHI 13 HATYIOM
Ha npuponHix nacosuinax. XKuBoi macu 40 Kr npu cTiiinoBii Biaroaisii OapaHurku gocsiranu Ha 21 100y paHiie, Hixk
IpY HaryJli Ha nacoBuInax. ExcriepuMenTanbpHuiA 3a01i MiII0CHi THUX TBAPHH MPOBOJIMIIH MiCHs TOCSTHEHHS HUMU )KHUBOT
macu 40 Kr. 3a BEIMUYUHOIO Iepen3adiifHol Ta 3a0iMHOT MacH, a TaKoK 3a0iHUM BHXOIOM CTATHCTHYHO 3HAYHUMHX
PI3HUIL MIX MOPIBHIOBAHUMH TpyNaMy HE BCTaHOBJEHO. Maca OXONO/KEHUX TYII, & TAKOX CIiBBITHOIICHHS B HHX
M’SIKOTI Ta KiCTOK HE 3aJIeKalld BiJ] ClIOCO0Y BiroiBIIi 1 OyJIM XapaKTEPHUMH JJIsl OBELb M SICO-BOBHOBHX TTOPIJI.

Karw4oBi cjioBa: MOOTHSIK OBEIlb, aCKaHIMChKI KPOCOpear, BiATOMIBIISA, CEPEIHbOT000BHUI PUPICT, 3a01HHUIA
BMXIJI, IHAEKC M’ SICHOCTI
CTaTTA 3 BIAKPUTHM JOCTYIIOM Ha yMoBax Jjinensii Creative Commons

Beryn

P0o3BUTOK BUPOOHMITBA CHHTETHYHHX BOJIOKOH
1 TKaHWH, SKMHA OCOOJMBO IHTEHCHBHO BigOyBaBCs Yy
Jpyridi  TOJOBMHI ~ MHUHYJIOrO  CTONITTS,  MaB
HaJ3BUYaliHO HEraTHBHHMII BILUIMB HA rajy3b BiBUapCTBa.
PeanbHuM criocoOOM BHXOY i3 KPUTHUYHOI CHTYaIll €
nepeopieHTalliss rajgy3l Ha BHPOOHHULTBO SIKICHOI
OapanuHu. 3a gaHuMHu  JlepKaBHOro  KOMITeTy
CTaTHCTUKM 4YacTka KapmaTcbkoro periony y
3arajJbHOMY BHPOOHHUITBI OapaHMHK 1 KO3ISATHHH
VYkpaiHn B kMBI Maci cTaHOBUTH Oinbmie 35%.
CyTTeBUM TajJbMOM Y HAapOIIyBaHHI BUPOOHHUIITBA
BHCOKOSIKICHOI OapaHWHU € Te, 10 OCHOBHA KUIBKICTh
TBapHH 30CepeKeHa B OCOOHUCTUX CENISTHCBKHUX 1
HEBEJIMKHUX (PepPMEPChKUX TOCMOAAPCTBaX, A€ BIACYTHI
Oymb-sKi eJIeMeHTapHI HayKOBO-OOTPYHTOBAHI ITiAXOIH
IO BemeHHS ramy3i. SIK HacmigoOK Ha peai3aliio
MIOCTYTIAIOTh PI3HOBIKOBI TBAPHMHM HU3BKHX BarOBHUX
KOHJAMILIH, HEBU3HAYEHOT'O ITOXO/KEHHS, 3 HEBHCOKOIO
crokuBuOoro skicTio M’sca (Sedilo, H. M. et al., 2015,
2016). B Iucturyti  CiMTBCBKOTO  TOCIIOAAPCTBA
Kapnarcekoro periony HAAH Vkpaimm € H#H3Ka
HATIPAIlIOBaHb, IIOB’S3aHMX 13 PO3BUTKOM M SCO-
BOBHOBOT'O BiBUapcTBa. lmess mMpoBeAEHUX MOCIiIKEHb
MOJsIra€ 'y  CTBOPEHHI  KOMIDIEKCHOI — MoZemi
TEXHOJIOTIYHOTO TpOIeCy BUPOOHHUITBA  MOJOZIOL
OapaHWHN Ui JPIOHUX CEISMHCHKUX 1 (hepMepchKHuX
TOCIOIApCTB  JicocTtemoBoi  30HM  KapmaTcbkoro
periony. TexHomoriss BHPOIIyBaHHS HaJIPEMOHTHOTIO
MOJIONHIKY JUIsi peanizamii ioro Ha 3a0iii y pik
HApOJDKEHHS MOIIOAHSKY 3aJIKUTh BiJ HasBHHX Y
TOCTIONIApCTBI pecypciB Ta MoxiauBocTei. KirouoBum
eIeMEHTOM i JIOCSTHEHHS TBapWHAMU 3a0iHHKX

KOHJHMIIH (nepeBaykHO xuBoi Macu 40 kr i Oinblue) y
MOTOYHOMY PpOILi, OCKUIBKM HOro mepeTpuMka y
HACTYITHUI 3MIMOBO-CTIAIOBHH 11epio]] 0y1e 30UTKOBOIO
s rocmojapcTBa. € IBa  pealbHUX — BapiaHTH
BUPOLIYBaHHS TBapuH J0 3a0idHMX KOHIULIN -
CTal[lOHApHA BIATrOMIBIISL Yy TPHUMINICHHAX 4YH Ha
BUTYJIPHAX MaiJaH4MKax, abo Haryl Ha IMacOBHUIIAX.
CriitnoBa  BigrofiBins  mnependavyae  BUKOPUCTAHHS
NOMIPHMX YH BHCOKHX JaBaHOK KOHIIEHTPOBAaHHX
KOpMIB, 3a HaryJly Ha MacOBHMIIAX  MIiATOMIBIA
3epPHOBHMH KOPMaMH 3aJISKUTh BiJl CTaHY TPaBOCTOIO.
KoxHa 13 1ux cucTeM Mae CBOI IO3UTUBHI Ta Bija €eMHI
CTOpOHH, sIKi TIOTPIOHO BPaXOBYBATH BiJJHOCHO JI0 YMOB
KOHKPETHOTO  TOCHOAApPCTBAa. 3a  HAsABHOCTI B
TOCTIOJAPCTBI TOCTaTHROI KIIBKOCTI 3€PHOBHX KOPMIiB
MOXKHa BHKOPHCTOBYBATH IHTEHCHBHY BiJTOIIBIIIO,
OMHAK TIpM IIHOMY CJiJ BpPaxOBYBaTH 1 MOPOAHI
ocobnusocTi oens (E. Earle et al. 2016, Huang Y, Liu
L, Zhao M, et al. 2023, Mahanthesh M.T., et al., 2018,
Xungang Wang et al., 2023). AGopurenHi mopomu
OBEIlb EKCTEHCHBHOI'O THITY, SIKi 3BUKIIH Iepe0yBaTH y
MOCTITHOMY pyci IIOTaHO MEPEHOCSTH TIMOJMHAMIIO, 1 32
BHCOKHX JIaBaHOK KOHIICHTPOBAHMX KOPMIB Yy HHX
BiJIKJIATA€THCS 3HAYHA KUTBKICTH BHYTPIITHBOTO XKUY,
TOMI SIK Y CHeliali30BaHUX M SICHHUX 1 M’SICO-BOBHOBHX
Topix Mae micte OibII IHTCHCHUBHE BiTKIaJaHHSI MiX-
Ta BHyTpimmHbOM’si3eBoro kupy (Gabryszuk M.,
Kuznicka E., Horbanczuk K., Oprzadek J., 2014,
Mahgoub, O., Osman, N. E. H. I. E., & Lu, C. D., 2025,
Majdoub-Mathlouthi, L.; Said, B.; Kraiem, K., 2015,
Oneng, S.; Ozdogan, M.; Aktimsek, A.; Taskin, T.,
2015). 3a criitnoBoi BiArOmiBIl OTpUMaHa 3 KOPMOM
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€Heprisi BAKOPUCTOBYETHCS Ha MPUPICT MACH Tija, TOAI
SK 3a YTPUMaHHS Ha IIACOBUINAX CYTTEBA YacTHHA
€Heprii KOpMy TIIEpETBOPIOETHCS y  MEXaHiuHy,
IOB’sI3aHy 13 PYXOBOIO aKTHBHICTIO. M'sico oBenp
BUPOLICHUX Ha IIACOBHIIAX Ma€ BUILY OiOJOTiYHYy
LIHHICTh — B HBOMY MICTHTBCS OiJIbIlIEe KOH'FOrOBaHUX
JIHONIEBUX KHUCIIOT, BiTaminy E, omera-3 »xupHHX
KHCIIOT, OeTa KapOoTHHY 1 BiTaMiHy A 3aBASKH Kpariii
30aJ1IaHCOBAHOCTI pAIlioHy 3a O010JI0TiYHO-aKTUBHUMH
pPEYOBMHAMH, TOCTIHHOMY pyXoBi, iHcomsmii (dos
Santos 1.J. et al., 2024, Hashim Ullah et al., 2025, Kang,
L., et al., 2024, Zhang, X. et al., 2022, Zhang, Z. et al.,
2022). OnHak B JAKHX BHIAIKAaX Yepe3 HECIPHUSITIUBI
MPUPOAHI YMOBH (GKCTpeMalibHa IOCyXa, pPaHHI
CHIrOmajau) JIOBOJAWTHCS TBapWH IEPEBOAUTH i3
MACOBHIIIHOI'O  JI0  CTiMJIOBOrO  yTPUMaHHS s
3aro0iraHHsl BTpaTaM BrOZOBAaHOCTI, 3aXBOPIOBaHHSIM
YM 3aruOesti MoroJiB’s OBEllb.

Ha nmanmii yac y JIOCTYIIHMX HaM HAayKOBHX
nyOmikamisix iH(OpMallisi CTOCOBHO MOPiBHSIIBHOT
edexTUBHOCTI CTiiI0BOI BIArOAIBII Ta HAryly Ha
NacOBUIAX MOJOJHSIKA OBElb  M’SICO-BOBHOBOTO
HanpsAMy IPOAYKTUBHOCTI B YMOBaX JIiCOCTENIOBOI 30HU
Kapmarcekoro periony Biacyths. Lle cBiguuth mpo Te,
IO JIOCHI/DKEHb TaKOro IUIaHy HE TNPOBOJMIM 1
OJIHO3HAuUHI peKOMeHJalil a1 iX BHUKOPUCTaHHA Y
BiBYapCHKUX TOCIIOJAPCTBAX PErioHy BiACYTHI.

Marepianu i MmeToan

Hocnimxenns nposeneHo Ha BiBuedepmi JI1
«AI" «['pycsaTudi» IHCTUTYTY CIJIbCHKOI'O TOCIOAAHCTBA
Kapnarcekoro  periony  HamionanpHoi — akagemil
arpapHux Hayk Ykpainu. ITicist BiaydeHHs BiJl MAaTOK
c(hOpMOBaHO METOJIOM AHAJIOTIB JIBI IpynH OapaHYUKIB
no 10 roiiB y KOXHI#, ofHa Isl CTIHIOBOT BiArOIiBIIL,
Jpyra — Juis HaryJly Ha nacoBuiax. Paifiod roxism npu
CTIHJIOBOMY YTpPHMaHHI CKJIAJaBcsl i3 CiHa JIy4HOrO i
3eJeHOl Macu TPHPOAHIX CIHOKOCIB  (Iocxouy),
uineHoro 3epHa BiBca — 0,4 kr. [Ipu macoBuiHoMy

Pe3yabTaTu T2 00roBOpeHHs
PesynmpTatit = TOpIBHAJIBHOTO  AOCIIIKEHHS
e(eKTUBHOCTI CTIMIOBOI BIATrOIBII Ta HAryny Ha

Harym  miagociimHi  OapaHYMKM — OTPUMYBalU
MiATOIBIIIO IUTBHAM 3€pHOM BiBca B KibkocTi 0,4 KT.
Bimromieis 1 Harym TpuBamM OO0 JTOCATHEHHS
MonoaHakoM >kuBoi macu 40 kr. Ha mouaTtky Ta mo
3aBEPIICHHIO JIOCTINYy MPOBOMWIN  IHIWBITyaJIbHE
3BaKYBaHHS TBapWH KOXKHOI Trpymu. Ha mincraBi mux
JaHUX BU3HA4Yadu aOCONIOTHI Ta CEpPeaHbOJ000BI
MPUPOCTH KHUBOT MacH. 3a0il TBapuH MTPOBOIWIIN IiCIIs
TOT0, SIK BCi OapaH4MKH 13 JAHOI TPYITH JOCSTAH KHUBOL
macu 40 kr i OiibIIe.
PesynbraTi 320010 OIIHIOBAJIM HA IiJCTaBi

TaKHUX TTOKa3HHUKIB!

nepen3abiiHa Maca — Maca JKMBOi TBapUHHU
micnst 24 roAMHHOI TONOAHOI BUTPHUMKH 3 BIUJIBHUM
JIOCTYIIOM JI0 TIUTHOI BOJIH;

Maca TyIlli — CBiXkooOpoOiieHa Tyima (M’sco Ha
KICTKax 3 HUIPKaMH i HUPKOBHM >KUPOM) O€3 TOJIOBH, Hir
(1o 3am’sICTKOBOrO 1 CKaKOBOTO CYIJIO0iB), WIKYpH,
BHYTPIIIIHIX OpraHiB, XBOCTa;

Maca BHYTPINIHBOTO JKHPY — BKJIIOYA€E Macy

CaJbHUKOBOTO,  OpW)KEE€YHOro,  LUIYHKOBOTO i
KHUILIEYHOT O KUPY;
3a0iifHa Maca — cymMa Macd Tymi i

BHYTPILIIHBOTO JKUPY;

3a01MHMI BHMXiJ — BiJHOLIEHHS 3a01iiHOI Macu
JI0 iepe3abiiiHol, BUpaXkeHa y BiICOTKAX.

M’SICHI TIOKQ3HHKH:

Maca OXOJIOKEHOI TYILI — Maca OCTHIIION TYIII
yepe3 12-16 rogun;

Maca M’SIKOTI; Maca KiCTOK 1 CyXO)KHIIb;

Maca xupy (MiAMKIPHOTro Ta MiXM S3€BOr0);

1HIEKC M’ SICHOCTI — BiJJHOLLIEHHS Macu M’ SIKOTI
JIO MacH KiCTOK 1 CyXOXKHJIb.

OTpuMaHi  pe3ynbTaTd  ONpalbOBAHO 3
BUKOPHUCTAHHSIM METOJIB BapiallifiHOI CTATUCTHKH Ta
OOYHUCIICHHSIM KPUTEPIiB BIpOTiJHOCTI TPH JOINOMO31
enekTpoHHuX Tabmuip Excel 2007.

MAaCcOBHUIAX 0apaHYMKIB MOTOYHOIO POKY HAPOKEHHS
HaBe/eHo y Tabmmmi 1.

Tabauus 1. [loka3HuKH iIHTEeHCUBHOCTI pocTy migmocaiqHuX 0apaHiB 3a cTiiJI0BOI BiIroaiBji Ta Hary.ry

Ha MacoBHUILAX

ITokazHuku I'pyna
JocHif (BiATOmiBIIA) KOHTPOJb (HATym)
KinbkicTh TBapuH, roliB 10 10
JKnBa maca, xr
MIPY TIOCTAHOBIII HA JIOCIi]T 25,4 +0,48 25,4 + 0,45
IPH 3HSITTI 3 JOCTIAY 43,5+ 0,62 43,4+ 0,45
TpuBaicTs BiATOMIBII/HATYITY, 110 91 118
Ipwupicr, kr:

a0COIIOTHUI 18,1+ 0,53 18,0 + 0,39

CEpEHbOI000BHIT 0,199 + 0,006*** 0,153 + 0,003
Bik mocsraenns xuBoi Macu 40 kr, 1i0 165,2 + 2,95 186,6 + 2,03***

Ipumitka. VY wiii Ta HacTynHUX Tabmuipix: * — P<0,05; ** — P<0,01; *** — P<0,001
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3 Tabmumi | BHAHO, IO TIpH Harym Ha
MIPUPOJHIX MAacOBUINAX JUISl JIOCSATHEHHS OJHAKOBHX 13
CTIMJIOBOIO  BINTOMIBIICI0  TOKAa3HUKIB  IMOTPiOEH
TpuBainmii epioa: 118 ni6, Ha 27 mi0 qoBIIE, HiXK IIPH
CTIHJIOBIHM BiArOJiBIl, CEpenHbON000BI MPUPOCTH TPHU
SIKIH ICTOTHO BHWINI, HDK NPH HAryjil Ha MacOBUINAX,
P<0,001. e Hacmimok BILIMBY moroau (Creka, JOIIi),
IHTEHCHBHOCTI PyXy TBapHMH NpH Bumaci (4acTuHa
eHeprii KOpMy BHTPAYa€THCSl Ha NEpecyBaHHA B HOTO
TMIOIIYKY), KOHKYpEHLii B TPy 3a JiAEepCTBO 1 T. IL
Bhaciiok nporo sxuBoi macu y 40 Kr 6apaHUUKH TpH
CTIHJIOBIM BIATOAIBII JOCSTAarOTh y OLTBII PaHHHOMY
Bimi, P<0,001. PamioHanpHe ITO€IHAHHS CTIHI0BOI
BIJITOJIIBIIi Ta HAryJly Ha MacOBHIIAX B TOCHOAAPCHKUX
YMOBax MOXE CHpPHUSITH 3HWKEHHIO CE30HHOCTI
BupoOHMUTBa OapanumHu. Lle fmacTe MOXIHBICTH
MoCTayaTd Ha PUHOK MOJIOAY OapaHUHy HE JIHIIe
BOCEHH TiCJIsl 3aKiHYEHHS TACOBHUIIIHOTO CE30HY, ajie i B
JMTHIH 1epiof, KOIM y OUIBIIOCTI pecTopaHiB

Tab6auns 2. 3a6iiini nokasHuKH migxociTHuX 6apaHiB, N=3

BHUKOPUCTOBYETHCS 3aMOpOKEHa
HOBO3EJIaHJIChKa YU apreHTHHChKa OapaHuHa.

Amnamniz 3a0ifHMX MOKAa3HUKIB  IIINOCIIIIHUX
OapaHiB (TaOMUI 2) CBIMYUTH MPO TE€, MO CYTTEBUX
BIIMIHHOCTEH =~ MiX  TpymamMud  TrpyllamMu  He
criocrepiraerbesi. OTpUMaHi MapHi Ty Majd Macy B
Mexxkax 20 Kr, IO BIANOBiZa€ BHUMOraMm OiIBIIOCTI
3aKymiBeNIbHUX oOpraHizamii. OIHKY TYII TPOBOIVIIH
BIAMOBIAHO A0 mitouoi «IHCTpyKIii 3 ToBapo3HABUOL
OLIIHKK Ta MapkyBaHHsA M'sca» (Hakxa3 MinicTepcTBa
arpapHOi TOJITUKU Ta MPOJOBOIBCTBA YKpainu Ne 587
Bim 01.11.2011 p.). 3rimao i3 «JACTY EBK OOH
ECE/TRADE/308:2007 «bapanuna. Ty Ta Biapyou.
HacranoBr mio0 mocTtayaHHs 1 KOHTPOJIOBAHHS
gakocTi». OTpuMaHi Tyl BIiANOBIAAaIM HACTYITHUM
SKICHIM IapaMeTpaM: KaTeropis 3a BikOM — ST'HsI, BiK JIO
12 wmicsiiB, cCHCTeMa BHPOIIYBAaHHS — ITACOBHUIIHUI
BHUIIAC; CIOCi0 320010 — TpamuIliiHUI, MaKCHMaJlbHA
TOBIIMHA XHUPY Ha TyII — 3—6 MM.

IMITOpTHA

IlokazHukH I'pyna
BITOiBIIS HAryI
[Tepenza0iiina xuBa Macca, K& 445+ 0,29 43,7+ 0,33
Maca napHoi Ty, Kr 20,6 + 0,52 20,3+ 0,52
Maca BHYTpILIIHBOI'O KUY, KT 0,97 + 0,08 0,80 + 0,06
3abilina Maca, K 21,6 +0,61 21,1+0,52
3abilinunii Buxig, % 48,5+ 1,16 48,2+ 1,11

PesynbpraT 0OBayIOBaHHsS MiAAOCTITHUX TYIII
HaBeJeHO B Tabmumi 3. Y Tpymi  MacoBUIHOTO
YTPUMAaHHS CIIOCTEPIra€ThCs TEHACHIIISI /10 3011bIICHHS
KUIBKOCTI ~ BHYTPIIIHBOTO ~ JKHPY Ta  Kpaioro

CMIBBITHOILICHHSI M SIKOTH/KICTKA yM TIOPIBHSHHI 13
CTIAJIOBMM, @ TAKOXX MEHIIOI YAaCTKU KIiCTOK y TYIIax,
OJIHAK Il PI3HUILI CTATUCTUYHO HE BIPOTi/HI.

Taoauus 3. MopdoJioriunmii ckaan Tym miytocaigHux 6apanis, N=3

IToxazHuku I'pyna
BiAromiBiA Harysm
Maca 0X0nomKeHol Ty, K© 19,8 + 0,47 19,7 + 0,56
M’4KOTb, KT 14,6 + 0,46 14,7 + 0,52
Buxin m’sixot1,% 73,8 +0,60 74,8 +1,18
Kup, kr 0,60 + 0,06 0,70 + 0,06
Buxin xupy, % 3,0+0,22 3,6 +0,36
Kicrku, xr 4,6 +0,08 4,3+0,28
Buxin kicrok,% 23,1+0,81 21,6 +1,13
CriBBigHOILIEHHS M’ IKOTH/KiCTKHA 3,3+0,15 3,6 +0,29

Bucnosku

I[pu criiinoBiit  BimromiBmi y OapaHUYHNKiB
CIIOCTEpITauCs BWIN 3HAYEHHS CepeIHbOJ000BHX
npupoctiB Ha 30% y mMOpiBHAHHI 13 HarylIoM Ha
npupofHix macoBumax. JKuBoi macm 40 kr mpum

CTIHIIOBIH BiATOAIBIII OapaHYMKH gocarand Ha 21 mo0y
paHiIe, HiX TIPH HATYJ1 Ha TACOBHUINAX.

3B’3Ky 3a0ifHMX Ta M SICHUX IIOKa3HHKIB
OapaH4YMKiB, 3a0UTHX MICIIS TOCATHEHHS KUBOi Mach 40
KT, 13 CITOCOOOM BiJr0JIiBJIi HE BCTAHOBJICHO.
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Object of research: technology of fattening ram lambs of the Askanian meat-and-wool breed with crossbred
wool, growth intensity of young sheep, slaughter and meat qualities. Purpose of research: to conduct a comparative
evaluation of the peculiarities of meat productivity formation in young sheep under stall fattening and grazing on natural
pastures. Research methods: generally accepted zootechnical methods (weighing, determination of weight gains,
slaughtering of animals and carcass deboning), statistical methods (processing of research results and determination of
their reliability using Student’s t-test).

The conducted studies established that under stall fattening, ram lambs of the current year of birth had 30%
higher average daily gains (199 g vs. 153 g) compared to grazing on natural pastures. A live weight of 40 kg under stall
fattening was reached 21 days earlier than under pasture grazing. Experimental slaughter of the animals was carried out
after they reached a live weight of 40 kg. No statistically significant differences were found between the compared groups
in terms of pre-slaughter and slaughter weight, as well as slaughter yield. The weight of chilled carcasses, as well as the
ratio of meat to bones, did not depend on the fattening method and were typical for meat-and-wool sheep breeds.
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MeToI0M peTpoCIIeKTUBHOTO aHANI3y Ha MiACTaBl JaHWX IIEPBUHHOTO 300TE€XHIYHOTO 00Ky (popmu Ne 1-Mour.,
Ne 2-Mog.) poBeseHO OIIHKY MOKA3HUKIB MOJIOYHOI IPOAYKTHBHOCTI (HAI 3a mepiIi TpH JIakTallii, HaiBHIIUK Hail,
KUIBKICTh MOJIOYHOTO JKHPY Ta OUIKa), a TaKkoX 3a BeCh MEPioJ| TOCMOIAPChKOr0 BUKOPHCTAHHS (KUIBKICTh JIaKTAIlll 3a
JKUTTSI, JOBIYHMI Hajii, KiJIbKICTh BUPOOICHOTO MOJIOUHOTO KHPY 1 Olka) KopiB, HapomkeHux y T30B «JliTuHChKE»
BIpoJoBxk 1990-2018 pokis ta y @I «ITyanu-/lenpkoBnu» — 20092020 pokiB. ChopMOBaHO eJeKTPOHHY 0a3y IaHUX sIKa
MICTUTh 1H(OPMAIIiF0 PO MOXOPKEHHS Ta MPoayKTHBHICTh 734 kopiB y T30B «JlitnHchke» Ta 290 kopiB y @I «[Tuanu-
JlenbkoBuu». BceraHoBieHo, 1o B yMoBax mepearipHoi 30HM Kapnarchkoro perioHy TOMICHI KOPOBH TOJIITHH X
CHMEHTAJIbChKa XapaKTepU3yBallUCs BUILOI CKOPOCILIICTIO (BIK rmepinoro napyBanHs 18,9 micsaui npotu 24,2 1 27,5 y
YHCTONOPOAHUX CHMEHTANIB, BHUIIMMHU HAJOSMHU 3a Iepuly i apyry sakramii Ha 11-38 %, omHak CyTTEBO MEHIIONO
TPUBAIIICTIO TOCIOIAPCHKOTO BUKOpUCTaHHs (2,7 nakTawii npotH 4,6 1 5,4 nakraitii mpoTH YACTOTIOPOIHUX CUMEHTAIIB) i
Ha 2041 % HIKIIM MTOKUTTEBAM HallOeM. BcTaHOBIIEHO, IO BIK MEPIIOTO TUTIAHOTO OCIMEHIHHS HETATUBHO KOPEIIOE 13
BEIMYMHOIO HAJIOI0 3a MEpITy JAKTaIlif0, a MiXK PiBHEM HAJIOI0 3a MEpITy JIAKTAIII0 Ta TPUBAIICTIO cepBic-TIepioay Iicisa
MEPIIOro OTEJICHHS ICHYE MO3UTHBHUIM 3B 130K (KoeditieHT kopensmii B Mexax 0,299-0,491. Mix BEeTHUMHOIO HAJOM0 32
MepIIy JIAKTAIO Ta JOBIYHUM HAJI0EM i1CHYE HEBUCOKHUI HeraTuBHUM 3B’5130K (1= -0132—0,305), 110 CBiAUUTH MO TE, 110
OLITBII TIPOTYKTHBHI KOPOBHU-TIEPBICTKU IMOBIPHO BiI3HAYAIIICS KOPOTIIIOIO TPHBAJICTIO TOCTIOIaPCHKOTO BUKOPHUCTAHHS.

KurouoBi cnoBa: cuMeHTaTbChKa TOPOAA, PO3BEICHHS, JIAKTAIis, ITOTOJIB’Sl, TOCIONAPCHKE BHUKOPHCTAHHS,
CEJICKIIIS, JIIHIS.
CTarTs 3 BIAKPUTUM JOCTYIIOM Ha yMoBax Jinensii Creative Commons

Beryn

B YkpaiHi Opi€HTOBHI BTpaTH MOTOJIB Sl KOPIB y
BCIX Kareropisix TOCMOJapCTB BHACIIZOK POCIHCHKOL
arpecii MOXyTh CTaHOBUTH mpubnu3no 250-300 Tuc.
roiis, abo 18-22 % Big HasSBHOI YHCEIHLHOCTI Ha
1 mororo 2022 poky, 3 Hux 130-150 tHc. a6o 30-35 %y
CUILCBKOTOCTIOJIAPCHKUX  MIJIPUEMCTBAX.  3arajibHa
YHCENbHICTh TBAPHH CHMEHTAILCHKOI OPOIM CTAaHOM Ha
01.01.2023 poky craHoBmiIa 9578 roIiB, B TOMY 4HCII
4679 kopiB. Skio y 1990 pori ykpaiHCbKHI CHMEHTAI 32
KUIBKICTIO TIOTOJIB’SL cepel MOJIOYHOI XynoOu 3aiimaB
nepire mictie — 39,2 %, To ChOTOIHI TBapHUH M€l MOPOAN
HaITIyeThes jmumie 3 % y 3arajibHild CTPYKTYpi HASBHOTO
TUIEMIHHOTO TIOTOJIB’SI TOpPiZ MOJIOYHOTO i MOJIOYHO-
M'SICHOTO HampsIMy MPOTyKTHBHOCTI.

Ile 0e3yMOBHO HETaTWBHO BIUIMHE HAa OOCSTH
BUPOOHMIITBA MOJIOKA Ta SUIOBUYMHM, 30IJIBIICHHS
3aJIEXKHOCTI JIEp’KaBH BiJl IMIIOPTY MOJIOYHHX Ta M’ SICHUX
NPOXYKTIB, 3pOCTaHHs iX BapTOCTI Ul Xap4dyBaHHs
HacelleHHs. BiZTHOBJIEHHSI BTpayeHOTr0 MOTOJIB Sl JOCUTh
TPUBAIIMH TIPOLIEC 1 HAPOIYBaHHs 00CATiB BUPOOHHIITBA
NPOIYKIIii ckoTapcTBa Oyzie NOTpeOyBaTH B IEPITY YEPTy
301IIbIIECHHS YUCEINBHOCTI KOPIB. ITigBuIeHHs
MPOXYKTHBHOTO JOBTOJITTS KOpiB Oyzne crpusitu
BUPIIIEGHHIO I1i€] TPOOJIEMH, OCKUIBKH BHPOLIEHHX
PEMOHTHUX TEJMIb MOMJIMBO OyJe BHKOPHCTATH s

PO3LIMPEHHS] BJIACHOTO IIOTONIB’Sl YU TIPOAaXY B
MOTEPITi  BiX BIHHKM PpEriOHH, 3aMiCTh 3aMiHH
nepenyacHo BUOpakyBaHMX KopiB. CHMEHTaIbChbKa
Xygo0a IOpIBHSAHO 3 CyYaCHUMH TOIIITHHI30BAHUMH
BITYM3HSHMMH TOPOJAMH  XapaKTEpH3YEThCS  JIEHI0
BUIMMHU TIOKa3HUKaMH TPUBAJIOCTI TOCHONAPCHKOTO
sukopuctansst (Khmelnychyi, Loboda, 2019; Kochuk-
lashchenko, Kucher, Mamchenko, 2019).
CuMeHTanbCbka  TopojJja —  oAHa 13
HaWBIIOMIIINX 1 HAWIMOMIMPEHINX MopiJ y €Bpori.
CHUMeHTanbCbka ~ TOpojia €  BHCOKOPO3BHHEHOIO
3aBOJICBKOI0  TIOPOJIOI0,  SIKa  3aBASKH  CBOIH
aKJIiMaTH3aidHI it 3/1aTHOCTI, ONTUMATBEHUM
MOEHAHHSM MOJIOYHOI Ta M SICHOI HPOAYKTHUBHOCTI,
BHUCOKif ~ sSKOCTI  Moimoka  Hal0yma  IIHPOKOTO
PO3IIOBCIOKEHHS Y CBITi. BOHa € MEHIII BUMOTJIMBOIO IO
YMOB TOJIBNI Ta YTPUMaHHs y TOPIBHSHHI 13 XyaI000t0
IHTEHCUBHOTO ~ MOJIOYHOTO  THITy  TOJIITHHCHKOTO
MOXOJDKEHHS 1 Ma€ CYTTEBI IepeBary Mpy Po3BEJICHHI B
perioHax 3 TpauIiHHAM MACOBHIIHIM yTPUMaHHSM, B
TOCMOZAapCTBAX  OPraHiyHOrO  BHUPOOHMIITBA  Ta
clbCbKOro Typu3My. CHMEHTaIM MEHIE CXIIBHI JI0
3aXBOPIOBaHb (TYOEPKY/Ib03, JIeHK03). BapTo Bim3HauUTH
BUCOKY aflanTalliiiHy 3AaTHICTb i€l mopoau. CuMeHTanu
IIBUJIKO TPHCTOCOBYIOTHCS A0 PIi3HUX KIIMaTHYHHX
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yMOB 1 g0 Oymp-fKoi cuCTeMH yTpUMaHHSA. 3a
BiITBOPIOBAIFHOIO 3MATHICTIO Hi Oyrai, Hi KOpOBH
CHMEHTAIIbCBKOI MOPOAM HE ITOCTYMAIOTHCS TBapHHAM
immmx mopia. (Vinnychuk, Kotendzhy, 2010; Dankiv,
Petryshyn, Pavlyshak, 2022). 3a6iiiumii Buxix y Oyrais
CHMEHTAIIB CTaHOBUTH 65% BII 3arajbHOi Baru.
SnoBuumHA, OTpMMaHa Bil CHMEHTAIIB, HDKHA, 3
HEBHCOKOIO JKUPHICTIO (10 15%), MOMIpHOIO KiBKICTIO
w1, BUcokoeHepretmune (Dzhus et al., 2022).
TBapuHaM mpuTamMaHHI MOMIpHa MOJOYHA 1 M’sicCHA
MPOJXYKTHBHICTh, J00pa BIATBOPIOBAJIbHA 3]ATHICTh,
3aJI0BUIbHA TPUBAJIICTh TOCIIOJAPCHKOTO BUKOPUCTAHHS.
3a omnarol KOpMy, INPUPOCTOM JKHBOI MacH Ta
€KOHOMIYHOI0 e()eKTUBHICTIO BUPOOHUIITBA SIIOBUYUHU
CHMEHTaJlaM 3aBXIM Hajexajo Iepiie Micue cepen
MOJIOYHHMX 1 KOMOIHOBaHUX IOPiJ. 32 HAIEKHUX YMOB
TOMIBII Ta YTPUMaHHS BiJi BHUCOKOIPOJYKTHBHHX
CHMEHTJIbCbKUX KOpIB oJiepKyBaiu no 10-12 oreneHsb
(Mazur, Fedorovych, Fedorovych, 2018).

OcCoOJMBOCTI  CHUMEHTAJIBCHKOT  HOpOaH  —
BUCOKHH Bincotok xwupy (3,8-4,2) ta Ouka (2,7-3) y
MoJolli, 6arato CHpOBapiB BBAKAIOTH HOTO 1/1€abHOIO
CHPOBHHOIO Ul TIPUTOTYBaHHS M'IKHX, BHTPHMaHHX
cupie (Dankiv, Petryshyn, Pavlyshak, 2023).

Ha pmanmii wac B YkpaiHi IpOBEJCHO 3HAYHMIA
00CsT HAyKOBHX JOCIIJDKEHb I0JI0 BU3HAYCHHSI BIUIUBY
CMAZKOBHX Ta IapaTUIoBuX (aKTOpiB Ha TPUBATICTH
MPOXYKTHBHOTO BUKOPHUCTaHHs KOpiB. OJHAaK BCi BOHU
CTOCYIOTBCSL MOJIOYHUX IIOPiJ] 1HTEHCHBHOTO THILY
(mepeBaKHO YKpaiHCbKOi YEpBOHO- 1 HOpHO-psiOOT
MOJIOYHHMX  TIOpiJ), J€  CepemHs  TPHUBAIICTh
rOCITOJIAPCHKOTO0  BUKOPUCTaHHS KOPOBU Y OUIBIIOCTI
BUIAJIKIB He MepeBHIye Tpu Jakraiii. Cepen HalOLIbII
BaroMux (hakTopiB, 10 BIUIMBAIOTH HA MPOAYKTHUBHE
JIOBTOJITTS KOPIB aBTOPH Ha3WBAIOTh CIAJKOBI, B MEPIILY
4epry KpOBHICTb 3a  TOJIITHHCHKOI  MOPOJIOD
(Klopenko, Stavetska, 2015; Polupan, Oleshko, 2015;
Novak, 2016; Khmelnychyi, Vechorka, 2016; Mazur,
Fedorovych, Fedorowych, 2018; Shevchuk, 2018;
Khmelnychyi, Povod, Samokhina, 2020; Khmelnychyi,
Suprun, Bardash, 2021).

Iadopmanii mpo aHamOTiUHI JOCTIKEHHA Y
CHMEHTAJIbCBKIM MMOpOAl B HAayKOBMX ITyOJKaIisx 3a
ocranHi 20 poKiB HamMM HE BHSBIICHO. I3 3arampHOI
YUCeIbHOCTI 3apeectpoBanmx B «Katanmosi OyraiB
MOJIOYHUX 1 MOJIOYHO-M’SICHUX TIOpiJl VTS BiITBOPCHHS
MaTo4HOTO 1oromis’s B 2023 pori», o Npu3HaueHi i
CHUMEHTANbChKOI mopoau, jume 33 % Hamexatb 10
BITUM3HSIHOT cenekrii, iHmn 67 % TpeacraBieHi
TBapUHAMH 3apyO1’KHOTO IMTOXOKEHHS. Take CTaHOBHIIIE
NPU3BOJUTH 10 CYTTEBOTO TIiJBHIIEHHS T'CHETHYHOI
MIHJMBOCTI B Iopoi. [le moTpeOye mpoBeaeHHs aHATIZY
1 y3araJbpHEHHS OTPUMaHUX pE3YJbTATiB, PO3POOKH
aKTyaJbHUX METOIMYHUX ITiJIXOIIB JI0 X PalioHAILHOTO
BUKOPHCTaHHA B IUIaHI KOHCOMiJamii Ta THIi3amii
TUIEMIHHHX CTaI.

Meroro  gocmipkeHb — IOCHIAWTA  BIUIMB
MapaTUoBuX (PaKTOPIiB HA MOJIOYHY MPOTYKTHBHICTB,
BiITBOPIOBAIBHY 30AaTHICTH Ta IPOIYKTHBHE JOBTOMITTS
KOpiB CHUMEHTaTBbCHKOI TOPOJIH.
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Martepianu i MmeTonu

Hocnimxenns nposeaero v T30B «JliTnHCEKE»
Hporobumekoro p-uy 1a O «[luann-/leHpKOBHDY
Crpuiicekoro p-Hy JIbBiBCbKOI 00macti Ha MOTONIB’T
KOpiB  CHMEHTaJIbChKkoi  KOMOIHOBaHOI  (MOJIOYHO-
M’SICHO1) TIOPOZIH.

MeTon0M peTpOCIEKTUBHOTO aHAII3y Ha ITiICTaBi
JTAHUX TIEPBUHHOTO 300TEXHIYHOTO 00Ky ((hopmu Ne 1-
Mon. Ta ¢opmu Ne 2-Moi.) TpOBENCHO OIIHKY
MTOKA3HMKIB MOJIOYHOI MPOAYKTHBHOCTI (HAAIH 3a mepii
TPH JIAKTaIlil, HAWBAINH HAJIA, BIATOBIIHO KUIBKICTH
MOJIOYHOTO >KMpY Ta OilKa), a TaKoX 3a Bech Iepion
TOCIIOJIAPCHKOTO BHUKOPHCTAaHHS (KUTBKICTh JIAKTaIlil 3a
KUTTS, JOBIYHHK Hamild, KIUJIBKICTh BHUPOOJICHOTO
MOJIOUHOTO KUY 1 Oijika) KopiB, HapomkeHnx y T30B
«Jlituncpke»  Bopopok 1990-2018 pokiB Ta y ®OI
«[Tuanu-/lenskoBuu» — 2009-2020 pokis. ChopmoBaHO
CJIEKTPOHHY 0a3y JaHUX sika MICTHTh iH(OpMAIIo PO
MOXOJ/DKEHHSI Ta NPOAYKTUBHICT 734 kopiB y T30B
«Jlituncbke» Ta 290 kopiB y OI' «[Tuanu-JIeHpkoBru».

BinrBoproBaibHy 371aTHICTh KOPIB OLIHIOBAIH 32
tpuBainictio (ni0) cepsic-niepiony (CII). Craructuyny
00poOKYy TpOBENEHO 3 BHKOPHCTAHHSM CTaHIAPTHUX
dopmyn MS Excel. BiporimHicts pi3HHIG BH3HAYATH
MetoioM CThIOJIEHTa, MIHIMATBHUI PiBEHb 3HAYUMOCTI
P <0,05. Bt MaTepHHCHKOI CITaJKOBOCTI BU3HAYAIHN
Ha TicTaBi Koe(iIlieHTIB yCIagKyBaHHs, O0UHNCICHHX 3a
bopmyoro:

h? = 200

Jie I — KoeiIieHT KOPEAIii MidK BiIOBI THUMH
MOKa3HUKaMH JIOUKH 1 Matepi.

BB 6aThKIBCHKOT CIAZKOBOCTI BH3HAuYaAIU
MetozoM ANOVA 3a popmyioro:

n2=Cy/Cy x 100,

ne Cx— reHorumnosa ((axkTopianbHa) JUCIepCis;

Cy— 3aranbHa qUCIIepCis.

VY 1npoMy BHNAIKY CHIIy BIUIUBY OLIHIOBAIM Ha
mizgcrasi kputepito Dimepa (F).

Pesynbrati BBakanu BiporigHumu 3a P < 0,05
(*), P <0,01 (**), P < 0,001 (***).

Pe3yabTaTi T2 00rOBOpEHHA

JoBromitrs  KopiB €  HalBaOXIMUBIIIOI
CKOHOMIUHOIO  XapaKTePUCTHKOI0 B  MOJIOYHOMY
CKOTapCTBi, TOMY aKTyaIbHUMH € JOCHiJDKEHHS,
CIpsIMOBaHI Ha OUIBII pPaHHIO OIUHKY TPUBAJIOCTI
MPOAYKTUBHOTO JKUTTA MOJOYHOI xymobu. IIpoGmema
301IBIIICHHS NIPOAYKTUBHOTO JIOBTOJITTS
CUILCHKOTOCTIONIAPCHKUX TBApHH 3aBXIM TIpHBEpTaia
yeary TtBapuHHHKiB (Khmelnychyi, Vechorka, 2016;
Yashchuk, 2017). IlpoBenecHO OIHKY ITOKa3HHKIB
MOJIOUHOI TIPOXYKTHBHOCTI (Hamii 3a mepmi Tpu
JIaKTarii, HaWBMIIMK HaAil, BIAMOBIHO KIUIbKICTh
MOJIOUHOTO JKHMpY Ta OllKa), a TaKkoX 3a Bech Iepion
TOCITOJIAPCHKOTO BHKOPHCTaHHS (KUTBKICTh JIaKTaIlil 3a
KUTTS, JOBIYHUMA Hafild, KUIBKICTh BHUPOOJICHOTO
MOJIOYHOTO JKMpy 1 Ouika). Opepkani pe3ynbTaru
HaBeZieHi B Tabimii 1. Ha migcraBi naHux MokHa
3pOOUTH BUCHOBOK, 1110 KOPOBH CUMEHTAIBLCHKOI TIOPOAN
y T30B «JliTHHCBKE» CYTTEBO MOCTYHNAIOTHCS SIK
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YHCTOMIOPOJAHNM Tak 1 IOMiCHUM KopoBam i3 @I
«[Tyanu-/1eHpKOBIYY» 32 MOJIOYHOIO POAYKTHUBHICTIO 32
nepIy, Apyry, TPETIO Ta HalBHILY JIakTaiito. Bei pisHumi
cratuctuyHo Biporiadi, P<0,01-0,001. HatiBumuii Hamin
Ta BUXiJ MOJIOYHOTO XHpY 1 OUIKy 3a mepury i apyry
JaKTalii Maty ITOMicHi ¥4 TomuTHH X 1/, CUMEHTaIbChKI
kopoBu y OI' «[Tuanu-/IeHpbKOBUY», SIKI BIpOTiIHO,
P<0,05-0,001, mepeBakann YMCTONOPOTHIX CAMEHTAIB
y 000X rocmomapcTBax. 3a TpeTI0 JaKTaIlifo IX
MPOAYKTUBHICTh 3pIBHANIACS 13 YHCTOTIOPOJHUMH 13

CBOTO TOCIO/IAPCTBA, a 32 HAWBHILY JIAKTAI[IO CYTTEBO
MOCTYNaUCd ~ OCTaHHIM.  HaiiBmmwmii  Hamii y
YHCTOIOPOJAHUX CUMEHTAIOK CIIOCTEPIraBcsl epeBaKHO
Ha Tperiii (T30B»JliTunckke») i yerBepriit (OI «[Tuanu-
JIcHPKOBHY») 3a TMOPSIKOM JIAKTallii, a y ToMicet
MEPEeBAXHO Ha JPYTid jakrarii. HalHmwkanii qoBiyHUN
HaJli¥l Ta BUX1/1 MOJIOYHOTO JKHPY 1 OUIKY OyB Y HOMiCHHX
KOpiB, $SKi CYTTEBO TOCTYIAIHUCI YHCTOIIOPOIHUM
cuMeHTanam 3 000x rocrmopaapcrs, P<0,01-0,001.

Taoauus 1. /lunamika M0104YHOI MPOAYKTHBHOCTI MiAI0CTIAHUX KOPiB

T30B «JliTHHCBKE» OI' «ITuanu-/IeHpKoBHY»
Tloxa3zHukn nopoja
CHMEHTAIIbChKa | CHMEHTAIIbChbKa | % TONITHH X Y5 cUMEHTaN

[Neprmra makrartis
HaJIii, KT 4035 + 45 5051 + 67 5564 + 107
MOJIOYHUH JKHP, KT 152,7+1,8 171,1+15 1945+3,1
MOJIOYHHI OLIOK, KT 1246 +1,6 154,7+1,4 169,8 + 2,7

Jpyra nakraiis
HaJi#, KT 4329 £ 50 5778 + 69 6360 + 131
MOJIOYHUH KHP, KT 164,4 +2,0 2016 £2,2 2292+29
MOJIOYHHI OUIOK, KT 1336 +1,7 1795+1,8 200,8+3,4

Tpers nakTartis
HaJi#, KT 4721 + 53 6490 + 63 6496 + 160
MOJIOYHHH JKHUP, KT 1790+ 2,2 2439+8,9 248,7+4,0
MOJIOYHHI OUTOK, KT 146,2+19 2055+2,0 218,0+3,3

Haiiuia nakrarist
HOMep JIaKTamii 3,4+0,08 43+0,10 2,3+0,08
HaJi#, KT 5462 + 53 7381 + 64 6755+ 118
MOJIOYHUH KUP, KT 207,3+2,1 2508 +1,9 239,4 +£3,7
MOJIOYHUI OIIOK, KT 168,9+1,8 230,0+9,8 2085+3,4
ToXHUTTEBA MPOTYKTUBHICTH
KIJIBKICTE JTaKTaIlii 46+0,11 54+0,11 2,7+0,11
HaJii, KT 20243 £ 470 27563 + 552 16285 + 716
MOJIOUHHUH JKHUP, KT 770,2+17,9 1033,4 + 21,0 603,4 + 27,0
MOJIOYHHMH OLIOK, KT 624,1+144 909,8 +18,3 529,0 £ 24,0
IMoka3HWKM  BIATBOPIOBANBHOI  3IAaTHOCTI CUMEHTAIM, y HHUX KOPOTIIUH CepBic-Tiepion TMicis
YUCTOTIOPOAHUX 1 TOMICHHX KOpiB y 000X MepIIoro oTeNeHHs. Bci BKkazaHi pi3HUIN CTATUCTUIHO

rocrojapcTBax HaBeneHo B Tabmumi 2. HasemeHi y
Tabnmuni  JaHi  CcBiY4aTh PO  CYTTEBHH  BILIMB
TOJIIITHHCHKOI HOPO/N Ha TIOKa3HUKH BiITBOPIOBAIBHOT
3patHocTi. [ToMicHI TBapHHM XapaKTepU3yIOThCs O1IbII
paHHIM TEpIIUM IUIJHUM OCIMEHIHHAM Ta OUIbII
paHHIM BIKOM IEPUIOTO OTENEHHS, HiX YHUCTOMOPOIHI

Biporimai, P<0,001. Haiibinmpmmii BiK mEpPIIOrO
IUTITHOTO OCIMEHIHHS 1 TEpIIOro OTENCHHS Yy KOpiB
T30B «JliTHHCBKEY, AKi 32 MUMU ITOKA3HUKAMI CYTTEBO
MOCTYNAIOTHCSl CUMEHTaNbChKUM KopoBaM DI «[Tuanu-
JlenpkoBuu», P<0,001.

Ta6auus 2. [loka3HUKHU BiATBOPIOBAJIbHOI 31aTHOCTI MiTOCTIIHNX KOPIiB

Iokasuuku T30B «JliTHHCBKE» \ @I «I[Tuanu-/IeHbKOBUY)
mopoja
CHUMEHTAJIbChKA CHMEHTAJIbChKa Y2 TONIITHH X Y5 CHMEHTaIT
Bix nepuoro nurioro 27,5+0,4 242408 18,9+0,8
OCIMEHIHHS, MicsLi
Bik meprioro oTenaeHHs, MicsIl 37,1+0,4 33,9+0,8 29,0+0,5
Cepsic-nepion mici nepuioro 109,6 +3,9 1148 +43 83,1+5,2
OTEIIeHHS, 1110
Kibxicts naxrauii 1o 46+0,13 5.4+0,11 2,7+0,12
BUOpaKyBaHHs
KinekicTs HapOJDKCHUX TEIIAT 45+013 6.1+011 35+0,12
JI0 BUOpaKyBaHHs1, TOJIiB
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3a TPUBANICTIO CepBiC-TIEPiOAY MiCIS MEPIIOTO
OTEJIEHHS pi3HHILA MK YHCTOTIOPOTHUMH
CHMEHTAIbCBKUMH KOPOBaMH B 000X TOCHOAAPCTBAX
BiACyTHA. HaiimoBmmii mepion  rocmogapchKOro
BUKOPHCTaHHA Y CHMEHTAIbCHKUX KOpiB @I «[luanu-
JleHbKOBHY», SAKI 32 KIUTBKICTIO  JIAKTaIlidi  Ji0
BHOpaKyBaHHS Ta KiJTbKiCTIO HAPOHKEHUX 3 [Iei mepiof
TEJNAT TePEBaXKAIOTh KOPIiB iHIINX MTOPIBHIOBAHUX TPYVII,

P<0,001. Hafimenmuii mepiom TOCIOHAPCHKOTO
BUKOPHUCTAHHS Y TOJIITHH X CHMEHTAILChKUX ITOMICEH,
y Beix Bumaakax P<0,001.

B ymoBax T30B «Jlituncrke» Ta @I «ITuanu-
JleHbKOBHY» JOCIIIKEHO KOSPIIEHTH KOPENALil MiX
MMOKa3HUKAMH BiITBOPIOBATIBHOI 3JaTHOCTI Ta MOJIOYHO1
MPOIYKTUBHOCTI (Tabi. 3).

Taoaums 3. XapakTep 3B’53Ky MiK BiITBOPIOBAJIBHOIO 3MATHICTIO TA MOJIOYHO) MPOAYKTHBHICTIO

T30B «JliTHHCBKE» \ DI «I[Tuanu-JleHbKOBUY»
Kopentoroui o3HaKu opoza
CHMEHTAIbChKA CHMEHTAIbChKA %> rommuTuH X Y2 cMMeHTal
Bik nepiioro miiHOro oCiMeHiHHS —
HaJIii 3a mepury JaKkTario -0,170 -0,324 -0,151
Buf TIEPILIOTO MIIIHOTO OCIMEHiHHS — 0,186 0,259 0211
HaliBUIIMHN HaxiH
BIK'HepH‘:IOFO TUTIHOTO OCIMEHiHHS — 0,058 0,484 0,195
JOBIYHMH HaJil
Bik mepmroro miifHOTO OCIMEHIHHS —
CepBic-TIepioJ Micist epIIoro -0,038 -0,101 -0,048
OTEJICHHS
HaI[.II/I 3a TepIly JaKTaIlio — cepsic- 0,299 0,491 0,486
niepion

HasiBHicTh HeratnBHOI KOpeNsIii MiK BIKOM
MEpIIOro IUTTHOTO OCIMEHIHHS Ta HAaJ0eEM 3a MepILy
JIAKTAIIIF0 MO>KIMBO MOSICHATH TaKHM YHHOM — TEJHIIb, SKi
3 PpI3HMX TIPHYMH BIJICTAlOTH y POCTI Ta PO3BUTKY
CITapOBYIOTh Y OUTBIN Mi3HHOMY Billi. OYEBHIHO, IO TaKi
TBapWUHU HE B 3MO31 TOBHICTIO peali3yBaru TeHETHYHUN
MOTEHI[ial MOJIOYHOI MpOAYKTHBHOCTI. [lo3uTHBHMIA
3B’30K MK BIKOM IMEPHIOTO IUTHOTO OCIMEHIHHS Y
cuMmeHTanbebkux kopiB @I «ITyanu-/leHpkoBHY» 1
HaMBUIIUM Ta JOBIYHUM HAJ0E€M MOYIIMBO OB SI3aHUN 13
THM, 10 TBapUHH CIIApOBaHI BIIEpIIE Yy CTApIIOMY Billl
BII3HAYAIOTHCS JIOBIIIOK TPUBAJICTIO KHTTSL. SIK HACIIITOK,

BucnoBkn

B ymoBax mnepenripuoi 3oHu Kapmarcekoro
perioHy MOMiCHI KOPOBH TOJINTHH X CHMEHTAIbChKa
XapaKTeprU3yBAIMCS BUILIOK CKOPOCTILTICTIO (BIK MEPIIOTO
nmapyBanHa 18,9 wiciauiB mpotm 242 i 275 vy
YHCTOIIOPOJIHUX CHMEHTATIB), BUIMMH HaJOsSIMH 32
nepmry i npyry jakramii Ha 11-38 %, omHak cyTTEBO
MEHIIOI0 TPHUBAIICTIO TOCIIOAAPCHKOr0 BHKOPHCTAHHS
(2,7 nakramii mpotu 4,6 1 54 naktamii TPOTH
YHUCTONOpONHNX cuMeHTaniB) 1 Ha 2041 % HwKIIM
TIO>KUTTEBUM HAJIOEM.
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THE INFLUENCE OF GENOTYPIC FACTORS

ON THE FORMATION OF PRODUCTIVE LONGEVITY OF SIMMENTAL COWS
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The method of retrospective analysis based on the data of primary zootechnical accounting evaluated the indicators
of milk productivity (reliability for the first three lactations, the highest rate of return, respectively, the amount of milk
fat and protein), as well as for the entire period of economic use (the number of lactations during life, lifetime returns, the
amount of milk fat and protein produced) cows, born in TzOV «Litynske» during 1990-2018 and in FG «Pchany-
Denkovych» — 2009-2020. An electronic database has been created that contains information on the origin and
productivity of 734 cows in TzOV «Litynske» and 290 cows in FG «Pchany-Denkovych». It was established that in the
conditions of the foothill zone of the Carpathian region, local Holstein cows x Simmental were characterized by higher
precocity (the age of the first mating was 18.9 months against 24.2 and 27.5 in purebred Simmental, higher milk yields
than the first and second lactations by 11-38 %, but significantly shorter duration of economic use (2.7 lactations against
4.6 and 5.4 lactations against purebred Simmental) and 20-41 % lower lifetime milk yield. The age of the first fertile
insemination has been found to be negatively correlated with the amount of nade per first lactation, and there is some
positive relationship between the level of nade per first lactation and the length of the service period after the first calving
(correlation coefficient within 0.299-0.491). There is a low negative relationship between the amount of milk yield per
first lactation and lifetime milk yield (r= -0132—-0.305), suggesting that the more productive first-born cows were likely
to be marked by shorter duration of economic use.
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E®EKTUBHICTS AIIMEHTAPHOT'O BUKOPUCTAHHSA BIOJOBABOK
3 METOIO KOPEKIIIi BUITBOPIOBAHUX SIKOCTEM JAKTYIOUMX CBUHOMATOK
3A JUCKOM®OPTUHX YMOB YTPUMAHHA

Angnpisaa IMUTPOLIA?Y, nokrop ¢inocodii, ORCID: 0000-0003-3304-3691
Crax BOBK?, nokTop 6ionorignux Hayk, npogecop, ORCID: 0000-0003-2545-5231
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HucruTyT cinscskoro rocnogapersa Kapnarcekoro periony HAAH
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VY cTaTTi Npe/CTaBICHO PE3YJIbTaTH MPOBEACHUX SKCIICPUMEHTANBHHUX JOCHTIKeHb, CIIPIMOBAHUX HA OILIHKY
JIOIITBHOCTI BUKOPUCTAHHS y PalliOHAX TOJIBII JIAKTYIOUMX CBHHOMATOK, ITOPOJHU BelMKa Oijia, 0i0JOriYHO aKTHBHHX
nobaBok Bikacony (cuHteTnyHuil aHanor Bitaminy K) Ta Ankocenro (IIpOAyKT Ha OCHOBI XJIiOOMEKapChKUX JPIkKIDKIB
Saccharomyces cerevisiae, 30araueHuil OpraHiqyHol (OPMOIO CENeHy — CEJIeHMETIOHIHOM) B yMOBax IOPYLICHHS
OINTHUMAJbHUX MTApaMETPiB MIKPOKIIIMATy TBAPMHHUIBKIX MPUMIIIEHB Yy JiTHIN nepioa. JociimkeHHs Oyio 30cepeikerHe
Ha BU3HA4YEHHI IXHHOT'O BIUIMBY HA IPOAYKTHBHI IIOKa3HUKH CBUHOMATOK y MEPioJ JIaKTallii, a TAKO)K Ha IHTEHCHBHICTb
POCTY 1 pO3BHUTKY MiJICHCHHUX ITOPOCST, SIKi JIOJaTKOBO OTPHMYBaJIM 3a3HaueHi 010100aBKH y CKJIaJli TOMIBII.

Pe3ynbTaTH MpPOBENCHUX JIOCHIDKEHb MNPOJEMOHCTPYBAIM CTAaTUCTUYHO TIiJATBEPIDKEHE MONIMIICHHS
Bi}ITBOpIOBaHI)HI/IX i TMPOAYKTHBHHUX l'IOKa3HI/IKiB CBUHOMATOK Ta IXHBOIO IIOTOMCTBA 3a YMOBH BHUKOPHUCTaHHA
JOCIIDKYyBaHUX 01000aBOK. 30KpeMa, y [OCHIAHUX Tpynax BiJ3HAUYEHO BIPOTiJHE 3pPOCTaHHS KUIBKOCTI SIK
HOBOHAPOJPKEHHX, TaK 1 BIJUTYYEHUX MOPOCSIT, MiIBUILCHHS 3arajibHOI MacH THi3/ia Ha Yac BIITYYCHHS, a TAKOXK Kpaji
MOKa3HUKH 30epEeKEHOCTI MOJIOAHSKA TIOPIBHIHO 3 KOHTPOJIHHOK IPYIIOI0 TBAPHH.

Oco0iuBOI yBarum 3acCilyrOBYIOTh PE3yJbTaTH KOMOIHOBAHOTO 3acTocyBaHHs Bikacomy Ta AJjkocento, ske
3a0e3neynsIo HalOUIbI BUpaKEHUH TO3UTUBHUI edekT. Taka B3aeMois npenapariB NpoAEMOHCTpYBaia iXHIO 3JaTHICTh
TIOCHJIFOBATH 3aXHCHI Ta IPOAYKTUBHI MEXaHI3MU OpraHi3aMy CBUHOMATOK 1 IOPOCSIT, IIO MPOSIBUIOCS Y BUIIMX IMOKa3HHKAX
BIJITBOPHOI 37IATHOCTI CAMOK Ta IHTCHCHBHIIIOMY PO3BUTKY MoyojHska. lle nae mifcTaBu peKOMEHIyBaTH IIO€IHAHE
BUKOPHCTAHHS 3a3HadeHHX 01000aBOK SIK €(EKTHMBHHH IHCTPYMEHT KOPEKLii HEraTHBHOTO BIUIMBY JHCKOM(OPTHUX
rapaMeTpiB MiKpOKIIIMATY IIPUMIIIEHb Ha PEPOILYKTHBHI (DYHKIIi CBHHOMATOK 1 JKUTTE3aTHICTh MTOPOCST.

Karwou4oBi ciioBa: 1akTyroui CBUHOMATKH, OPOCSATA, KOPMOBI J00aBKH, MapaMeTpH MiKpPOKIiMaTy,

MIPOJYKTUBHICTh TBAPHH.
CratTs 3 BIAKPUTHM JOCTYIIOM Ha yMoBax Jiuensii Creative Commons

Beryn

CydacHE CBHHAPCTBO € OIHIEI0 3 KIIOYOBHX
rajy3eil TBApUHHHUIITBA, SIKA BIJIrpae BaXIIUBY POJb Y
3a0e3MeueHH] HACEeJICHHSI BUCOKOLIHHUMH TPOAYKTaMHU
XapuyBaHHs. [l NOCATHEHHS BHCOKUX ITOKAa3HHKIB
MPOAYKTUBHOCTI y wil cdepl BpaxOBYIOTh BEIHKY
KIJIBKICTh YMHHHUKIB, 110 BILIMBAIOTh HA 1HTEHCHUBHICTH
pOCTy, PO3BHTOK Ta 370poB’s TBapuH. OmamM i3
OCHOBHHX OIONOTiYHHX MiAXOMiB, SAKHHA IIHPOKO
3aCTOCOBYETBCA Yy  Cy4aCHOMY  CBHHApCTIBi, €
BUKOPHUCTAaHHS TPHAOMIB  ribpummsamii — K
BHYTPIIIHBOITOPOTHON, TakK i MIXKIIOPOJTHOI.
3acTocyBaHHS TaKMX METOIIB JO3BOJSE HE JIHIIE
30eperty, ane i MiIBUIIUTHA PiBEHh CKOPOCTHUTIIOCTI Ta
M’SICHOCTI TBAapHH, a TAKOXK ITO3UTHBHO BIUIMBAE HA TXHI
BiarBopHi sikocti (Povod M. H, 2014; Povod M. G.,
Voloschuk V. M., 2013). IIpore, He3Baxkaroun Ha
TIOTEHIIIfHI TEHETUYHI TIepeBary, MOpOIHA HAIEKHICTh
TAaKOXX BHM3HAYa€ PIBEHb NPHPOAHOI PE3NCTEHTHOCTI
CBUHEH, a/iKe CydJacHI TEXHOJOrii MPOMHCIOBOTO
BEJICHHS CBMHApPCTBA YacTO CTBOPIOIOTH PO3PUB MiX
(i310JIOTTYHIME MOXKIIMBOCTSIMH OpPTaHi3My TBapHH 1
BIUIMBOM (pakTOpiB 30BHIMIHBOro cepemoBuima. Lle

3YMOBITIOE HEOOXIJHICTh Yy 3aCTOCYBaHHI Ol0JOTi4HO
aKTHUBHUX N00ABOK, 3JAaTHUX IIIJBHMIIWATH aJaIlTaiiiifi
MOXKITUBOCTI OpraHi3My, 3MEHIIUTH MPOSIBH CTPECOBUX
peakiiii Ta CTHUMYNIOBAaTH IMYHHY BIJIOBib, IO
0CO0JIMBO BaYKJIMBO HAa PAHHIX €Tarax pO3BUTKY Ta Iif
yac HapomkeHHs ropocar (Gryshhenko S. M., 2012).

3a marmMu MiXypsooBoi TpymH eKCHepTiB 3i
smian kirimary (IPCC), TemmepaTtypa moBepxHi 3emiti
3pocia Ha 0,99 °C (8ix 0,84 °C mo 1,1 °C) y mopiBHAHHI
3 pmoiHgyctpianmbHuUM mepiomom (1850-1900 pp.), i
MPOTHO3YETHCS, M0 Bke 10 cepenuuu 2030-x pokiB ii
miguIeHHs Moke nepesumuTa 1,5 °C. TIpuckopeHHs
KIIIMaTHIHUX 3MiH HUHI CTAHOBUTDH OJHY 3 HAMOUTBIITIX
3arpo3 Uil TPUPOAHHX EKOCHUCTEM 1 JIFOJCHKOI
nistmeHOCTI (Wheeler E. F., G. Vasdal, A. Flo, K. E. Boe,
2008). Y HayKoOBii# JiTepaTypi OCTaHHIX POKIB Aenaii
qacTile HATOJIOIITY€ThCS, 1o M IBUIIEHHS
TEeMIepaTypH  HAaBKOJMIIHHOTO  CEPelOBUIIA €
KITFOYOBUM (haKTOpPOM BHHUKHEHHSI TEIIOBOTO CTPECY Y
CUTBCHKOTOCIIOZIAPCHKUX TBAPHH, IO, CBOEIO YEProlo,
HEraTUBHO TMO3HAYAETHCS Ha IXHHOMY (izionorivnomy
crani Ta npoxykruBHocTi (Kozyr V., 2006).
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B VkpaiHi cBMHApCTBO BBa)KA€THCS OJHIEIO 3
0a30BHX rajy3edl TBapHHHHLTBA, 1 CTaOUIBHICTH ii
PO3BUTKY O€3MOCEpeaHBO  3alIeKUTh  BiJl  SKOCTI
MIPOAYKIIi, 10, Y CBOIO YEepTy, BU3HAYAETHCS yMOBAMH
yrpumanns TBapuH (Shpetnyi M. B., 2019). ¥V cydacanx
peanisx TI00anpbHUX KIIMATUYHUX 3MiH OCOOJHBOrO
3Ha4YeHHs HaOyBa€ MHMTAHHS CTBOPEHHS ONTHMAJILHOTO
MIKPOKJIIMaTy y IPUMIIIEHHSIX Ul YTPUMaHHS CBHHEH
He JuIle B JITHIH Ta 3UMOBHH mepiogu, aine W y
niepexiaHi mopu poky (Starodubets O., 2015). 3okpema,
BJITKY, KOJH CIIOCTEpIraloThcsl 3HAYHI KOJIMBaHHS
TeMIepaTypd Ta BIJIHOCHOI BOJOIOCTI  TOBITPS,
MATPUMAHHS ~ CTAIMX  IapaMeTpiB  MIKpOKIiMaTy
MOXIIMBE  3aBASKHM  €(PEKTHBHO  HaJaro/KEHUM
chUcTeMaM BEHTWIALII, siKi 3a0e3neuytoTh KOoMQOpTHI
YMOBH JIJIsl TBAPHH i 3MEHIIYIOTh PU3UK MeperpiBaHHs
(Voloshchuk V. M., Herasymchuk V. N., 2017). Amxe
MOPYIIEHHSI TEMIIEPATYPHOTO PEKUMY HPU3BOAUTH JI0
3HW)KEHHS CIIO)KMBAHHSI KOPMY, YIOBIJIbHEHHS POCTY Ta
30iIblIEHHsT COOIBapTOCTI MPOAYKIII CBHHApCTBA.
TakuM uuHOM, Al 30epeXeHHS] 3/I0pOB’Sl CBUHEH,
HiBUILEHHS X TPOAYKTHBHOCTI Ta 3amnoliraHHs
BUHUKHEHHIO 3aXBOPIOBaHb BAKJIMBO BpPaxOBYBaTH
SIKICHUHM CKJIaJl TIOBITPsI y IPUMIILIIEHHSIX Ta piBEHb HOTo
BIUIMBY Ha OpraHi3M TBapHH.

JlaHi 4MCIEHHUX JOCITIHKEHb MiJATBEP/KYIOTh,
10 MIKPOKIIIMAT TBAPUHHUIILKUX MPUMILIEHb € OJHUM
i3 KIIFOYOBHUX YMHHHUKIB, 1[0 BU3HAYAIOTh €PEKTHBHICTh
BupoOHuLTBa cBuHMHM (Starodubets A., Bondar A.,
2015). BcranoneHo, 1110 32 yMOB MiJIBUILIEHOTO BMICTY
y MOBITPI aMiaKy, CIpKOBOJHIO Ta BYIJIEKHCIIOrO ra3y y
CBUHEH CIIOCTEPIraeThcsl 3HIKEHHST CepelHbO1000BUX
MPUPOCTIB, 30UIBILICHHS EHEPreTMYHUX BHUTPAT Ha
MiATPUMAHHS TOMEOCTa3y, 3HIKEHHs SKOCTI M’sca,
ocia0iIeHHs IMyHITETY Ta I ABULLIEHHS
3aXBOPIOBAHOCTI, II0 3YMOBIIIOE 3POCTaHHA BUTpAT Ha
mikyBaHHs. KpiM TOro, He3alOBiJbHI Mapamerpu
MIKpOKJIIMATy HEraTHBHO BIUIMBAIOTh HA BiJTBOPHI
GyHKIIT, 30KpeMa y CBHHOMATOK 3MEHIIYETHCS
IUIOAIOYICTE Ta  3POCTAE  YAacTOTa  HAPOIDKCHHST
HEeXXUTTE3NATHUX abo aboptuBHuX 1wioaiB (Tabase R.,
Millet S., Brusselman E., 2018).

OT1xe, B yMOBaxX TI00ATHHOTO MOTEILTIHHS, SIKE
CYIPOBOMKYETHCS CTIKMM 3pOCTaHHAM TEMIIEPATYPH Y
JMITHIA Tepion, a TaKoK 3 YypaxyBaHHSIM BHCOKOI
YYTIIMBOCTI CBHHEH 10 [ii MigBUINEHHX TEMIIEPATYp,
MOCTAa€ HEOOXIHICTh Y PO3POOIICHHI Ta BIPOBAKECHHI
e eKTHBHHX 3aX0iB U1 CTBOPEHHS KOM(DOPTHHUX YMOB
iXx  yrpuMaHHi, 1m0  3a0e3meunTh  CTAOITBHY
NPOAYKTUBHICTE 1 3MEHIUNTh HETaTUBHUI BIUIUB
tertoBoro crpecy (Gerasymchuk V. M., 2018).

3Bakaloud Ha HaBeJCHE BUIIE, METOK HAalINX
JIOCITIKEHD oymo OLIIHATH e(eKTUBHICTH
QTIMEHTApHOTO  3aCTOCYBAHHS  OKCHAOIPOTEKTOPIB
Bikacomy Ta AJKocento, a TaKOXK IX CyMiIli, Y pamioHax
CBHHOMATOK, SKUX YTPUMYIOTh 332 YMOB IIOPYILCHHS
OKpEMHX TTapaMeTpiB MiIKPOKITIMAaTYy, 3 METOIO0 KOPEKIIii
iX MPOIYKTUBHUX SIKOCTEH 1 ITiIBUIICHHS aanTaIliifHol
CTIMKOCTI OpraHi3My 10 il HECIPUATIUBHUX (PAKTOPIB.

Marepianu Ta MeToAH

JocmimxeHus TIPOBOIMIH B YMOBax
ceunopepmu  JIII A" «PaxmexiBchke» IHCTHTYTY
clIbcbKOro  TocromapctBa Kapmarcekoro  periony
HAAH y nitHi#l nepiog Ha JakTylOUYUX CBHHOMAaTKax
nopony Benuka Oina. 3a METOIOM aHalloriB Oyso
cpOpMOBaHO YOTHpU TpYyNH TBAPHH — OJHY
KOHTPOJIBHY Ta TPU JOCIIJHI — IO 5 CBHHOMATOK Y
KOXHIH, @ TAKOXX TIOPOCST, OTPUMAHUX BiJl HHX.

CBHHOMATKH KOHTPOJBHOI TPYIIH OTPUMYBAJIH
0a30BMii parioH, IO CKIaJaBCs 31 CTaHAAPTHOTO
KOMOIKOpMY, KWl BUKOPHUCTOBYETHCS Y TOCIIOAPCTBI:
«AVA ZDOROVA Jlakto 20%» — 20 %, niieHurns —
50 %, xykypyaza — 15 %, sumiap — 15 %. Takuii
cKkyaz 3abe3nevyyBaB NOTPeOy TBapWH Y HMOXKUBHHX Ta
010JI0T1YHO aKTUBHUX PEYOBHHAX, BiTaMiHaX, MaKpo- Ta
MiKpoeJIeMeHTaX BiJIOBITHO 10 3araJbHONPHHHITUX
BiTYM3HSAHMX HOpM romiBimi  ([dsuenko JI. C.,
Cuguk T. JI., TutapsoBa O. M., 2020).

Jo cxiany pauioHy nepiioi JOCiiiHOI IpyIH, Ha
JI01aTOK 1o 6a30Boro KoMOikopmy, BBOAMIIM Bikacon
(cMHTEeTHYHHMI aHaJIOr BOIOPO3YMHHOTO BiTaminy K, mo
posrnsinaetbest sk BitamiH  Ks) y  mo3i 6 Mr/kr
KOMOiIKOpMy; npyroi — Ankocenb (Oenbrificbkuii
npenapar, BUTOTOBJIEHHH Ha OCHOBI XJ110ONEKapChKUX
JIPIKIDKIB, 30aradyeHux CeJCHMETIOHIHOM) Yy 1031

5 MI/kr KOMOIKOpMY; TpeTboi — CyMIIll BKa3aHUX
010/100aBOK y 3a3HAUCHHUX JI03aX.
[Topocst HOYMHAIN HiIrONOBYBAaTH

IpEeCTapTepHUM KOMOIKOPMOM, HOYMHAIOUH 3 5-
J000BOrO BiKY, JIOIAI04HU 10 HBOTO Ti cami 0i000aBKU
y BIJNOBIAHUX J103aX. YCi TBapHHU Majd BUIbHUI
JocTyn 1o nuTHOI Boau. Tpusanicts gociiny - 28 mid 3
JOTPUMAHHAM  IOJIOXKEHb  «3aralbHUX  ETHYHUX
MPUHIMUIIB EKCIIEPUMEHTIB Ha TBApHHAX», YXBAJICHHUX
[epmmm Hatl. koHrpecom 3 Oioetuku (Kuis, 2001).

Hnst OLIIHKH! NPOLYKTUBHUX SIKOCTEH
CBHHOMATOK BpaxOBYBaJIi TaKi OCHOBHI PerpoyKTUBHI
Ta BiITBOPIOBAJIbHI MOKA3HUKH:

®  KiJIBbKICTh HOBOHAPOIDKEHHX MOPOCST Y THI3I;

e  Maca THi3/la HOBOHAPOKEHHUX ITOPOCHT;

®  KUIBKICTh TIOPOCAT IPH BiAITy9IEHHI;

e cepegHA JKMBa Maca OIHOTO IIOPOCATH HPH
HapOILKEHHI Ta Tepe] BiITydeHHSIM;
30epeKeHICTh MOIOAHSKY, %0;

e 3araibHa Maca THi3[a HA MOMEHT BiJUTydCHHS.

[HTEeHCHBHICTH pPOCTY MOPOCAT OIIHIOBAIN 3a
MOKa3HUKaMH aOCOJIOTHOTO, CepeaHhOA000BOrO Ta
BiJTHOCHOT'O TIPUPOCTY >KMBOI MacCH, SIKi pO3PaxOBYyBal
3a TaKUMHU POPMYTaMHU:

Abcomrotauit npupict (All), T

A =Wt —-Wo,

ne, A — abCOMOTHAN TPUPICT, KT

W) — xmBa Maca Ha TIOYaTOK TMEpPiony, KT;

W1 — 5xrBa Maca HalpHKiHII TIepiomny,

Cepemaponobosuii mpupict (CAIT), r/n00y

I = (Wt—Wo)ht,
ne t — TpuBamicTs 00JIKOBOTO IEpioy, Mio.
Bigrochwuit npupict (BIT), %
B =Wt - Wo /Wo *100%
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KpiM 1mporo, ympomoBx YyChOTO JIOCHITHOTO
nepiogy y TOBITpPI NPHUMIIIEHHS, /A€ YTPUMYBaJHCS
CBMHOMATKH Ta IIOpOCSTa, 3/AIHCHIOBAIN KOHTPOIb 3a
OCHOBHHMH TapaMeTpaMH MiKpOKITIMaTy, TaKUMHU SK
TEMIIEpaTypa, BOJOTICTh Ta BMICT IIKOJOYMHHHX T'a3iB.
30KkpemMa, TemIepaTypy Ta BOJIOTICTh TIOBITpS B
MIPUMIIIEHH] BHMIpIOBAIIN MICUXPOMETPOM -
rirpomerpom BIT-2 («Cxmonpunan», M. Kuis, 1992).
HasBHicts mxkomounaanX rasie (NOz, HoS, NHz, CO; ta
CHs) Ta iX KOHUEHTpamilo y TOBITPI NPUMIIICHHS
3I1HCHIOBAIN €JIEKTPOXiIMIYHUM METOZIOM 3a
JIOIIOMOT'0I0  TIEPEHOCHOr0  0araTOKOMIIOHEHTHOTO
razonanizaropa 1IO30P — CM-5 (BupoOuuursa TOB
«Omrima-Kommiekey, ™. XapkiB, 2018), sxuit
3a0e3meuye sk U(POBY IHIUKAIIO KOHIICHTPAIlT BCiX
BUMIPIOBaHMX  KOMIIOHEHTIB Ha  BMOHTOBaHOMY
PLAKOKpUCTANIYHOMY AMCIUIET 3 MiJICBIYyBaHHAM, TaK i
pPO3MIMBHY  CBITJIOBY  CHUTHANI3aI[il0 Ha  KOXEH
BUMIPIOBAHUI ~ KOMIIOHEHT Ta €IWHY 3BYKOBY
CUTHAJI3allif0 TNpH TepeBullleHHI moporie. Jns
OTPUMaHHSl  BIPOTIJHUX  JIAaHUX,  BUMIPIOBaHHS
TEMIIEpaTypy, BOJIOIOCTI Ta KOHIEHTpalii rasiB y
HOBITpI  3IiiCHIOBAIM Y 5 TOYKax IO JiaroHani
NPUMILIEHHs Ha PiBHI nepeOyBaHHs TBapHuH (Ha BHCOTI
70 cm Bin mimioru) 3rigHo Bimomumx Hopm (BHTIT —
ATIK — 02.05, 2005) (Dmytrotsa, A. 2023).

OpnepikaHi JaHi ONpAIfOBail CTATUCTUYHO 3a
meronukoro IlerpoBcekoi 1. P. i cmiBaBrOpiB, 3
BUKOPHCTaHHAM CTaHAAPTHUX KOMIT IOTEPHUX IPOrpam
Microsoft Excel (IlerposchkaI. P., Cammra FO. T.,
Bynmacka 1. B., 2022).

Pe3yabTaTn Ta 06roBOpEeHHS

B ymoBax 3MmiHM KJIiMaTy OJHHUM 13 TOJOBHHX
3aBllaHb YCIIIIHOTO BEACHHS Taly3l CBHHApCTBA €
MiJIBUIICHHS ~ NPOAYKTHBHOCTI  CBHHOMATOK  Ta
OTPUMAaHHSI 3I0pOBOrO TMOTOMCTBA. Ha  Bemukux
IPOMHUCIOBUX KOMIUIEKCAX 3aBKAH TOCTPO CTOITh
MUTaHHS JOTPUMAHHS YyCiX HEOOXIJHMUX TpPaBHI 1

CaHITApHO-TITIEHIYHUX HOPM, sKi  3a0e3mevyroTh
onTuMaibHi yMmoBH yrpuManHs TBapuH (Mykhalko O.,
Povod M., Gutyj B, 2023).

Sk mokazye  OararopiyHME ~ 1OCBiL Y
CBHHAPCHKHX  TOCMOAApCTBaX JUIA  3a0e3MedeHHS
HOPMATHBHUX ONTUMAJBHUX MOKA3HUKIB MiKPOKITIMATy
B TPUMINICHHSX HEOOXimHI 3HAYHI 3yCWwUIA i
KamiTanoBkiIageHHss. OcoOIMBO 1€ CTOCYEThCS MIKOBUX
TEeMIEPaTYPHO-BOJIOTICHUX ~ KOJNMBaHb B  MEPioax
TMTHBOI crekd. OKpeMUMH JOCIIIKEHHAMHU TIOKa3aHo,
[0 TpH YTPUMAaHHI CBHHEH B yMOBaX peajbHOro
BUPOOHUIITBA YaCTO BUHHMKAIOTH TICBHI BIIXWJICHHS BiJ
Bumor BHTII — ATIK — 02.05. (Imurpona A. 1., 2023).
Sk MOKasyroTh Pe3yJAbTaTH JOCIIKEHb, BHCOKA
TeMIepaTypa HaBKOJHIIHBOTO CEPEOBHIIA HETATHBHO
BIUTHBAE Ha CIIOXKHBAHHSI KOPMY Y CBUHOMATOK Ta Ha
Bary BiJUTy4EHHX MOPOCAT, & TAaKOXK IiJ[ 4ac Omopocy
moripnrye  100po0yT MAaTOYHOrO TOTOJNIB’s, IO
HEraTMBHO BIUIMBA€ Ha PICT 1 3I0pPOB’sl TOTOMCTBA
(Muns R, 2016). Takox BaxauBUM (HaKTOPOM, SIKHUit
BIUIMBAE HAa MPOAYKTUBHICTH CBMHOMATOK,  SKi
OIOPOCHJIHCS, € TEMIIEPaTypa HABKOJIHUIITHLOTO TIOBITPSI.
BcraHoBIIEHO, M0 JUTS TOPOCST BOHA KOIMHBAETHCS Y
Mexxax 24-32°C 3anexHo Big iX BiKy, TO M
CBMHOMAaTKM Taka TeMIleparypa € 3aBHUCOKOIO 1
BUKJIMKA€ Yy HHUX l'[OFipIHeHHS[ areTuTy, 3HHKCHHI
YTBOPEHHSI MOJIOKa Ta MOJIOKOBIZaui 1, sIK HACHIJOK,
3MEHIIICHHS PUPOCTY KUBOI Macu topocst (Zhyzhka
S. V., Povod M.H., & Mylostyvyi R. V. 2019).

Omxe, y pe3ylbTaTi MPOBEACHHUX JIOCHIKEHb
BCTaHOBJICHO, 1110 TEMIIEPaTypa MOBITPS B MPUMIIICHHI
Oyna Ha 45,5% BuILA JJI51 CBUHOMATOK 1 B ME@XaxX HOPMU
JUIs TIOPOCSIT, a BiTHOCHA BoJloricTh — Ha 21,4% 141,7 %
BIJIMIOBI/THO, IO HE Bi/IIOBIJIA€ YNHHUM HOPMATHUBAM.
Tako JOCHIPKEHHS MOKa3ajd, 0 PIBeHb HIKIUIMBUX
ra3ie 'y TOpUMIIMIEHHI 3HAXOMWIHCI Yy  Mexax
JOMyCTHUMHX BITYM3HSAHMX HOPM IS YTPUMAHHS SIK
JAKTYIOYMX CBUHOMATOK TaK i mopocsT (Tadin. 1).

Tabaunsa 1. Ioka3HMKH MIKpOKJIMaTy NMpUMilleHHSI ISl YTPUMAHHSA JAKTYIOUMX CBMHOMATOK Ta NOPOCHT,

(M£m; n=5)
Ha3Ba nokasHuka JlakTyro4i CBHHOMATKH ITopocsTa
MIKPOKJIIMaTy Hopma DakTHIHO Hopma DaKTUYHO
Temmnepatypa, °C 22 32+1,3 33 32+1,3
Bormnoricts noBiTps, % 70 75+1,2 60 75+1,2
Mertan, % 00 He HOpMYye€TBCS 0,06+0,006 He HOopMyeThest 0,06%0,006
Oxcup Byruero (IV), % 00. 0,2 0,185+0,02 0,2 0,185+0,02
CipkoBosieHb, MI/m° 10 0,59+0,05 10 0,59+0,05
Awmiaxk, Mr/m° 20 13,5+0,5 20 13,5+0,5
Oxcup azory, Mr/m® He HOpMyeThCst 0,4+0,01 He HOpMyeThCst 0,4+0,01

B mporieci MIPOBEICHHS JIOCITIJDKEHD
BCTaHOBNEHO (TaGm. 2), 1m0 cepemHs KiJIbKiCTh

3 MEPIIO0, JAPYTOK0 Ta TPETHOK JOCIIAHUMHU TPYIaMu
BIJIIIOBITHO.

HOBOHAPO/DKEHUX TIOPOCAT Ha OAHY CBHHOMATKY
CTaHOBHJIA: y MEPIIiil HOoCTiHi# rpymi — 8,8 ronoBu, y
apyrid — 9,7, y tperiit — 10,9. Y xoHTpOnbHii Tpymi
1iel oKa3sHUK OyB Ha piBHI 8 mopocsT, mo Ha 10,0 %,
21,25 % 1 36,2 % (P<0,05, td=2,85) menrre mopiBHIHO
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3a TakWX TOKAa3HWKIB HAapOMKYBAaHOCTI Maca
THi3a TIPY HAPOKCHH] CTAHOBWJIA: y TIEPIIii TPyITi —
10,7 xr, y apyrit — 12,5 kr, y Tpertiit — 14,3 xr. LIi
3HAQYEHHS TIEPEBUIYBAJIM BiJNOBIAHMHA MOKa3HHUK
koHTponsHOi rpymu Ha 11,5 %, 30,2 % (P<0,01,
td=3,76) Ta 48,9 % (P<0,001, td=6,38) BixmosixHo.
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Tadauus 2. [IponyKTHBHI IKOCTi CBHHOMATOK 32 TUCKOM$OPTHHX yMoB, (M+m; n=5)

IToxazHuk Kontponsna rpyna [lepma mocmigHa Jpyra gociigna | Tpers mocmigHa
Kimexiors nopocar 8,0+0,73 8,8+0,75 9,740,75 10,9+0,71"
HpI/I HapOZ[)KeHHl, TOJI1B
Cepepas Maca 1 nopocsa 1,240,13 1,240,21 1,20+0,07 1,31+0,15
HpI/I HapOZ[)KeHHl, KI'
Maca raisjia nopocaT mpu 9,6+0,55 10,7+0,8 12,5+0,54" 14,3+0,49"™
HapOZ[)KeHHl, KI'
KinkKicrs HopocaT mpy 7,1+0,81 8,2+0,75 9,0+0,81 10,4+0,58™
Bl):[,]'[y‘IeHl, TOJI1B
Cepepas Maca 1 nopocsa 6,240,28 6,0+0,44 7,010,49 7,440,40"
HpI/I BlZ[,]'Iy‘IeHHl, KI'
Maca ruisza nopocaT mpu 44,0+3,9 56,6+4,86 63,145,22" 76,0+5,27"
BlZ[,]'Iy‘IeHHl, KI
30epexeHicTh, % 88,8+4,12 93,2+6,9 92,3+3,47 95,445,78

KinpkicTs IOpOCAT MpU BiUTYyY€HHI Y JOCIIHUX
Ipymax [epeBUIlyBaNa KOHTPOJIBbHHI MOKA3HUK Ha
15,5 %, 26,7 % Ta 46,5 % (P<0,01, td=3,31) BiamnosiaHo.
Maca rHi3za npy Bi/TydeHHi cTaHoBmIIa 56,6 KTy TiepIiii
JociiHId rpyi, 63,1 kry apyrii, Ta 76,9 Kr y TpeTii, 1o
CYTTEBO OLJIbIIIE TIOPIBHSIHO 3 KOHTPOJIEM.

HaiiBuiy 30epexeHicth nmopocsr 10 28-1000Boro
BIKy cCHoCTepiranu y TIpymi, sika OTpHMYyBaja CyMill
6ionobaBok Bikacomy ta Asnkoceno — 95,4 %. VY rpymi, e
J0 pauioHy BBOmWIM Jmiie Bikacon, 30epexeHicTh
cranoBuina 93,2 %, a py BUKOPUCTAHHI JIMIIE AJIKOCENIO
—-92,3 %.

IpoBeneHNMHU IOCTIKEHHAMH BCTAHOBJIEHO, 110
CyMiCHe BHMKOpUCTaHHA Bikacomy Ta AJkoceno B
palioHax CBHHOMATOK JIOCTOBIPHO ITiJIBUIILYE aOCONIOTHI,
cepenHboI000Bl Ta BIJHOCHI IPHUPOCTH JKMBOI Mach
MopOCAT. 30KpeMa, Y TBAPUH TPEThOI JIOCIIAHOI TPy Ha
MOMEHT BIJUTy4CHHs] a0CONIOTHUH TIPUPICT CTaHOBUB
6,28 xr, mwo Ha 21,9 % BuILe, HOK Y KOHTPONBHIH rpyri;
cepeHbOI000BNH mpupict — 223,8 T, abo Ha 21,7 %
6imeire  (P<0,001, td=6,53 ); BimHOCHWI mpupicTt —
106,5 %, mo mnepeBuIlye KOHTPOJIBHWI ITOKa3HHK Ha
42,3 %.

[NoniOHa TeHmeHIist crocrepiranack 1 B IHIIMX
JocmiaHux Tpynax. Tak, y HopocsT Jpyroi JOCTiAHOL
IPyIy, SIKi OTPUMYBAIM 3 y CBOEMY PpallioHI JT00ABKY
AJKocenb, a0COMIOTHUH, CepeTHhOJ000BHIA Ta BiTHOCHHIA
npupoctr 3pociun Ha 13,0 % (P<0,01, td=1,9), 12,9 % Ta
27,9 % BIAIOBIIHO.

HaromicTs y mopocsT meprroi JociijHol TPYIIH, SIKi
OTpUMYBAJIU [I0 pamnioHy jiwiie Bikacomn, mpupoctu Oymm
HIDKYAMH TIOPIBHSHO 3 1HIIIMMH JOCTITHAMH TPYIIAMH, a
TaKOK KOHTPOJIEHIMH TBapHHAMH. 30KpeMa, aOCOFOTHUIA
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MPUPICT KMBOI MACH 3a TEPiON OCHIHKCHHS CTAaHOBUB
5,68 xr (P<0,05, td=1,52), cepemrponobouii — 202,9 T,
BigHOCHHMI — 87,4 % (P<0,01, td=4,23).

BucHoBKH

JlocmimKeHHsT TOKa3ald, IO BIAXHMIEHHS Bif
ONTHUMAIIbHUX  TIapaMeTpiB  MIKpPOKJIiMary, 30KpeMa
TIJBUILIEHHS] TEMITEPATYPH Ta BOJIOTOCTI Y PUMIILIEHHSX
JUIA YTpuMaHHs JIAKTYHOYMX CBHHOMATOK, MarThb
BUPa)KEHHUI HEraTUBHMI BIUIMB HA TXHIO POJYKTHBHICTB.
N TaKux yMOBax TBapHUHU 3a3HAK0Th 3HA4YHOI'O
(hi310JIOrIYHOr0 HABAHTAXKEHHS, IO MNPHU3BOAUTH 10
SHIDKGHHS ~ aleTUTy,  MOTIPIICHHS  BUKOPHCTaHHA
NOKMUBHUX PEYOBMH Ta  OCNAONeHHS  MPUPOIHOL
PE3UCTEHTHOCTI OpPraHi3My.

Pazom 3 THM, aniMeHTapHe 3acTOCYBaHHA
OKCHZONpOTEeKTOpiB — Bikacony Ta Ankocemo —
3a0e3reyye aKTUBAI[I0 META0OMIYHUX TIPOLIECIB, CIIPUSIE
KpaIIoMy 3aCBOEHHIO MIOKMBHUX KOMIIOHEHTIB KOPMY Ta
CTHMYIIOE 3aXHCHI MEXaHi3MH, IO Mi/IBHUIIYE CTIHKICTh
OpraHi3My CBHHOMATOK 0 [ii CTPECOBMX YHMHHHKIB 1
PO3BHUTKY 3aXBOPIOBaHb. BaKIHMBO MiIKpecInuTH, IO
HaWOLIbII BiAYyTHHH edekT BUSBIEHO 32 YMOB
KOMOIHOBaHOT'O BUKOPHCTAHHSI IUX O10JI0MYHMX JI00ABOK:
iXHS B3aEMOAisl COpUsUIa HE JIMIIE  ONTHMI3arlii
(hi310IOTTYHOr0 CTaHy CBHHOMATOK, ajie W ITO3UTHBHO
TIO3HAYMIIACS HA POCTI Ta POSBUTKY IOPOCST. 30KpeMa, y
MOJIOJHSKA, SIKHH  OTPHMYBaB  TaKy  KOpEKLI,
Bi/3HaUaJiacsl BUIA IHTEHCHBHICTH POCTY Ta IiJBHWIICHA
CTIMKICTh /10 HECTPHUATIAMBUX (DaKTOpIB MOBKULIA, IO
CBITUUTH TPO OaraToOBEKTOPHY Mil0 TAHOTO IOETHAHHS
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THE EFFECTIVENESS OF ALIMENTARY USE OF FEED ADDITIVES FOR THE CORRECTION
OF REPRODUCTIVE TRAITS IN LACTATING SOWS UNDER DISCOMFORT HOUSING CONDITIONS

Andriyana DMYTROTSA!?, ORCID:0000-0003-3304-3691. Stakh VOVK?, ORCID:0000-0003-2545-5231
Vasyl PUNDYK?, ORCID:0000-0002-0544-6680. Yaroslav KOVALCHUK?, ORCID: 0009-0003-2875-4285
Vasyl TODORIUK?, ORCID: 0000-0002-9902-0524
YInstitute of Agriculture of the Carpathian Region of the National Academy of Sciences

2Institute of animal biology of NAAS

The article presents the results of experimental studies aimed at assessing the feasibility of including biologically active
feed additives — Vicasol (a synthetic analogue of vitamin K) and Alkosel (a product based on baker’s yeast Saccharomyces
cerevisiae, enriched with the organic form of selenium — selenomethionine) — in the diets of lactating sows under conditions
of disrupted optimal microclimate parameters in livestock facilities. The research focused on evaluating their impact on the
productive performance of sows during lactation, as well as on the growth rate and development of suckling piglets, which
additionally received these feed additives in their diets.

It was found that during the summer season, the air temperature in the facilities significantly exceeded the established
normative limits for this category of animals, which was accompanied by a decline in sows’ appetite, reduced milk production,
impaired physiological condition, and a deterioration of overall well-being. The study carried out a detailed comparison of the
productivity of sows and the growth dynamics of piglets under different feeding regimens: the use of Vicasol and Alkosel
separately, as well as their combined application, which made it possible to evaluate both the individual and synergistic effects
of these preparations.

The results demonstrated statistically significant improvements in the reproductive and productive indicators of sows
and their offspring under the influence of the studied feed additives. In particular, the experimental groups showed a reliable
increase in the number of both newborn and weaned piglets, higher total litter weight at weaning, as well as improved piglet
survival rates compared to the control group.

Of particular note are the outcomes of the combined use of Vicasol and Alkosel, which provided the most pronounced
positive effect. This interaction of the preparations demonstrated their ability to enhance the protective and productive
mechanisms of sows and piglets, which was reflected in higher reproductive performance of females and more intensive
development of the offspring. These findings provide grounds for recommending the combined use of these feed additives as
an effective means of mitigating the negative impact of unfavorable microclimate conditions in livestock facilities on the
reproductive capacity of sows and the viability of piglets.

Keywords: lactating sows, piglets, feed additives, microclimate parameters, animal productivity.
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HaBeneHo pesynbTaTé JOCIHIIKEHb aJalTUBHO-TIPOAYKTUBHHUX SKOCTEH CBMHOMATOK BEIMKOi OLI01 IOpoau
YTrOPCHKOTO TIOXOJUKEHHS 3 BUKOPHCTAHHSIM HOBOI MaTeMaTHYHOI MOJIEINi CEJeKUIHHOTo iHAEKCY, BU3HAYEHO KpUTEpil
BiZI0OOpY MPOBIJHOI TPYNH TBapHMH OCHOBHOI'O CTaJa Ta €KOHOMIYHY €(EKTHUBHICTh 1X BHKOpHCTaHHS. JlocimimkeHHs
nposeneHo B CTOB «/Ipyx6a-KaznaueiBka» J{HinporneTpoBchkoi obsacti Ta saboparopii TBapuHHHLTBA [lepikaBHOT
ycraHoBH [HeTuTyT 3epHOBUX KynbTyp HAAH. YcraHoBIIEHO, 0 MAKCHMAIbHUMHU TOKa3HUKAMH TPUBAJIOCTI JKUTTS Ta
TPUBAJIOCTI TJIEMIHHOTO BHKOPUCTaHHS XapakTepu3ytorhest cBuHomarku 111 migmocnianoi rpymu (Kh,=109,97-183,97
Oana). TBapwHHM 3a3HaueHOI TPYIH MepeBa)xaroTh CBHHOMATOK Il i I migmociimHUX TPym 3a TPHUBAJICTIO JKATTS i
TPUBAJIICTIO TJIEMIHHOTO BUKOpHUCTaHHs Ha 29,11-57,24 1 34,94 1 66,88 %, KUIBKICTIO Olep>KaHUX ONOPOCIB 3a Iepios
IUIEMiHHOTO BUKOPUCTAaHHS — Ha 36,60 1 67,85 %, KUTBKICTIO OJIepKaHUX KUBUX MOPOCAT ycboro — Ha 38,97 1 70,06 %,
OararomutianicTio — Ha 3,47 1 6,95 %, Macoro THi3IA Ha Yac BiAIy4eHHs y Bimi 28 nid — Ha 3,46 1 6,44 %, macoro rHi3ga
Ha 4Yac Bijuty4eHHs y Biui 28 nid — Ha 3,58 1 6,57 % BianoBiaHo. MakcuManbHI OKa3HUKH 30€PEKEHOCTI TIOPOCAT 10
Bimtyuennst y Bimi 28 mi6 (91,6+1,19 %) Bussieno y ceuHomatok | mimmocmigaol rpymu (Khy=22,91-53,09 Gana).
KinbKicTh TOCTOBIpHUX KOC(DIMIE€HTIB MAPHOT KOPEIAIIT MK 1HAEKCOM aJanTHBHO-POIYKTHBHHUX SKOCTSH CBUHOMATKH
Khz, TpuBaicTIO iX KUTTS, TPHBATICTIO NIEMiHHOTO BUKOPHCTAHHS Ta BiITBOPIOBATEHUMH SKOCTSIMH CTAHOBHUTH 62,5 %.
Koedinient npsimominiiinoi perpecii (Ryy, Ryx) Mik iHmekcoMm amantuBHO-TpoayKTHBHEX sikocTeit Khy, TpuBamicTio
KUTTS, TPUBAIICTIO TUIEMIHHOTO BHKOPUCTAHHS, OaraTOILTIAHICTIO Ta MACOIO THI3Aa Ha Yac BLAMYYeHHsS y Bii 28 mid y
CBUHOMATOK BEJIMKOI 017101 MOPOIN YTOPCHKOTO IMMOXOKEHHS KOJNMBAEThCsA y Mexkax Bix 0,031 mo 13,19. Bukopucranus
ceuromatok Il mimmocmignoi rpymu (Kh;=109,97-183,97 Gana) 3abesnedye ojepikaHHS MaKCHMalbHOI NPUOABKU
noaatkoBoi mpoxykuii. Bona cranoButs +3,71 %, a 1i BapricTs nopiBHioe +188,74 rpH. / Tomn. / onopoc.

KaiouoBi cioBa: cBHHOMAaTKa, IOpOJa, TPHUBAIICTh JKUTTS, TPUBAIICTh IJIEMIHHOTO BHKOPHCTaHHS,

BiITBOPIOBAIIBHI SIKOCTI, iHJEKC, MIHIIUBICTh, KOPEJISIis, eKOHOMiIYHA e(hDeKTUBHICTD.
CraTTs 3 BIIKPUTUM AOCTYNOM Ha yMoBax JineHnsii Creative Commons

Beryn

AHani3 JiTepaTypHUX JNaHUX CBIIYUTH, MIO
Ba)XJIMBOIO TPYINOI0 KUIBKICHUX O3HaK Yy CBHUHEH €
BixTBOproBanbHi sikocti (Shvachka, 2021; Vovk et al.,
2024; Huerta et al., 2021; Likhach et al., 2018; Getya,
2009; Voloshchuk et al., 2014; Balatskyy, Metlytskaya,
2001; Pasyuta et al., 2020). Ix peanizartist y 3Hauniit mipi
o0yMOBJIeHa BIUIMBOM SIK [apaTHIOBUX Tak 1
reHeTHUHUX (akTopiB. Tak, 3a JAHUMH JISTKUX aBTOPIiB
(Pidpala, 2012; Chihirov, Mazhylovska, 2018)
koedinier ycmankysanns (h?) GararommgHocTi Yy

Agroscience and Practice, Issue 4, Part 4, 2025

CBUHOMATOK KOJHUBAa€eThCcs y Mexax Bim 0,05 mo 0,19,
KUTBKOCTI TIOPOCAT Ha 4ac BimmydeHHs — Big 0,05 no
0,19, momounocTi — Bizg 0,20 10 0,30, KiIIBKOCTI COCKIB —
Bix 0,11 mo 0,42, Benukoraiguocti — Big 0,11 mo 0,23.
3a3HaueHe ~ CBiAYUTH, IO Ui  OJCPIKAHHS
MaKCHMAaJIbHUX MMOKa3HKKIB BIATBOPIOBAIBHHUX SKOCTEH
y CBHHOMATOK PI3HHX TIOPiJ HEOOXiTHO CTBOPIOBATH
KOM(OPTHI yMOB YTPUMaHHS Ta TOJIBII.

Y 3B’s3Ky 3 IHTEHCH(]iKalier CeIeKuiiHoTOo
mporecy B VYKpaiHi, sfka mnependadae 30UTBIICHHS

ISSN 2786-6939




ArpoHnayka i npaktuka, Bun. 4, Y. 4, 2025 ‘

MOKAa3HUKIB  BiATBOPIOBAJIBHUX, BIATOMIBEIBHUAX 1
M’SCHHX SIKOCTE CBHHEW BITUM3HSHUX IOPiJ HIMPOKO
BUKOPHCTOBYIOTh TBApUH 3apyO1>KHOTO MOXOKEHHS. A
TOMY, BKJIMBHM 3aBJaHHAM I  CICLIANICTIB
arpoopMyBaHHb Ta CHIBPOOITHUKIB HAYKOBUX YCTAHOB
HanionaneHOi akazemii arpapHux Hayk YKpaiHu €
po3pobka epeKTHBHUX METOMIB OLIHKHA aJalTHBHUX 1
MPOAYKTUBHUX SAKOCTeH CBHHOMATOK 1 KHYpiB-
TUTi THHUKIB 3apyOi>KHOI ceeKii Ta iX BUKOPUCTAaHHS IS
BinOopy TBapwH npoBigHoi rpymu (Zasukha et al., 2024;
Berezovskyi et al., 2020; Hryshyna, 2011; Kyslynska,
2012; Dudka, 2009, 2020).

Mera pobOTH — JOCHIAWTH  aJaNTHBHO-
MPOJYKTUBHI SIKOCTI CBHHOMATOK BEJIMKOi 01101 Topou
YTOPCHKOTO TIOXO/DKEHHST 3 BHKOPHCTaHHSIM HOBOI
MaTeMaTUYHOI ~ MOJENi  CENEKI[HHOTO  1HJCKCY,
BU3HAYUTH KPUTEPii BiAOOPY MPOBITHOI IpyNy TBapUH
OCHOBHOTO CTaJia Ta CEKOHOMIUHY €(eKTHBHICTh iX
BHUKOPHCTAHHS.

Marepianu i MmeToau

Hocmimkenns nposeneno B CTOB «Jlpyxba-
Kasnaueipkay  JlHimpomeTpoBchbkoi — obmacti  Ta
nmaboparopii TBapuHHMITBAa Jlep)kaBHOI yCTaHOBHU
[HcTuTyT 3epHOBUX KynbTyp HAAH. PoGoTy BHKOHaHO
3TiHO MporpamMu HayKoBHX jpociimkeHb HAAH Ne31
«[eHEeTHYHE TMOJIMIICHHS  ClIBCHKOTOCIONAPCHKUX

TBapHH, iX BIATBOpEHHs Ta 30epexeHHs 6iopo3mairTs
(«'eHerHKa, 30epeKeHHS Ta BiITBOPEHHS O10pecypcCiB y
TBapUHHUIITBI»).

OIiHKYy CBHHOMATOK BEJIHKOi 0101 mMmopoau
YrOPCHKOTO IMOXO/KEHHS TPOBOJMIM 3 YpaxyBaHHSIM
HACTYITHUX KUIbKICHUX O3HAK: TPHUBAMIICTb JKUTTS, MiC.,
TPUBAJICTh JIEMiHHOTO BUKOPUCTAHHS, MiC., 0IepKaHO
OTIOPOCiB 32 TIePio] IIIEMiHHOTO BUKOPHCTAHHS YCHOTO,
OJIep>KaHO KHUBHX  IIOPOCAT  YCBOTO, TOJI;
0araToOmIiAHICTh, TOJ.; KUIBKICTH IIOPOCAT Ha dac
BiurydeHHs y Bimi 28 nib, rom; maca rHi3ga Ha dac
Bi[uTydeHH]I y Bimi 28 ni0, Kr; Maca THi3ma Ha dac
BiJuTy4eHHI y Bili 60 1i0, Kr; 30epeKeHICTh MOPOCSIT J10
BijutydeHHs, %. JlIs 1bOro BHKOPHCTOBYBAJIM JaHi
MIEPBUHHOI 300TEXHIYHOI ToKyMeHTallii ((hopma Ne2-CB
«KapTtka muiemiHHOT cBUHOMATKH», (Gopma Ned-CB
«KypHnan o0y napyBaHHs (OCIMEHIHHSI) MaTOYHOTO
moroJiB’st cBUHEW», hopma Ne5-CB «KypHnan o6imiky
ONOPOCIB  CBMHOMATOK Ta MPUILIOAY TIIOPOCAT»)
(Imctpykmist 3 OomityBanHs cBuHed, 2003) Ta
PE3yNbTATIB BIACHUX JOCTIHKEHb.

Macy rHi3ma y Bimi 60 mi0 BU3HaYaNd 3TiTHO 3
nonatkoM 10 mo myHKkTy 4.4.7 [HCTpYKIIiT 3 OOHITYBaHHS
cBuHeil (IHcTpykuis 3 OGoHiryBanHs cBuHeil, 2003) y
moaudikarii B. 1. Xanaka (Khalak, 2009) (ta6m. 1).

Ta6uuug 1. IlonpaBHi koedinieHTH KOPUTIYBaHHS MacH IHi3Aa MopocAT HA Yac BiljJydyeHHs y Bini 60 1i6

Bik Ha vac Bijury4eHHs, ai06 Koedimient Bik Ha wac BimtyyeHHs, 1i0 Koedinient
21 3,000 41 1,708
22 2,976 42 1,656
23 2,952 43 1,604
24 2,928 44 1,552
25 2,904 45 1,500
26 2,880 46 1,460
27 2,804 47 1,420
28 2,728 48 1,380
29 2,652 49 1,340
30 2,500 50 1,300
31 2,428 51 1,275
32 2,356 52 1,250
33 2,284 53 1,225
34 2,212 54 1,200
35 2,140 55 1,150
36 2,064 56 1,120
37 1,988 57 1,090
38 1,912 58 1,060
39 1,836 59 1,030
40 1,760 60 1,000

IHaexc aganTUBHO-TIPOAYKTHBHUX sikocTei cBuHomarku Khy (1) ta ingekc Ilaraninoi FO. 1. (2) po3paxoByBaiu

3a HACTYITHUMH MATEMATUYHUMHU MOICIIIMU:

Kh, = | (- xAS,) = (—-x AD,) | + N
O O

t p

M)

ne: Khy — iHgeke aanTuBHO-NPOAYKTHBHUX SKOCTEM CBHHOMATKH, 0ana; ASi — TPHBANICTh KUTTS Y BIAXUIICHHAX Bij
cepenHporo 3HaueHHs; AD; — TpHBaJiCTh IUIEMIHHOTO BUKOPHCTAHHS y BIIXHMJICHHSAX BiJI CEPEIHBHOTO 3HAUEHHS, Ot —
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(eHOTHIIOBE CTaHOAPTHE BiAXWICHHS TPUBAIOCTI JKUTTA, Op — (CHOTHIIOBE CTAaHAAPTHE BiIXWJICHHS TPHUBAJIOCTI
IIeMiHHOTO BUKOpucTanHs, N - ogepkaHo KHBUX mopocst ycboro, roi. (Khalak, 2025);

I=(1,27 X X1) + (2,74 x X3) + (0,304 x X3 2)

ne: I — ianexc FO. JI. HlaTaninoi, 6ana; X1 — 6araTomIiiHiCTh, T0J; X? — KUTBKICTh MOPOCSAT HA Yac BIIIYUYCHHS, TOJT; X3
— Maca THi3Ja Ha yac Bimy4enHs, kr (Vashchenko, 2019).

YMOBH rofiiBJli CBUHOMATOK pi3HOTro (izionoriuHoro crany ta ix yrpumanus B CTOB «/lpyx06a-KaznaueiBka»
JIHinporneTpoBchKoi 00J1acTi BiANOBIAAI0TH 300TEXHIYHUM HOPMaM.

ExoHOMIUHY eQeKTHBHICTP BHKOPHCTaHHA CBHHOMATtoK mimmocmigaumx rpyn (Ladyka et al., 2022) Ta
GioMmeTpuuHy 00pOOKY OJepKaHMX AaHWX TIPOBOIMIIM 32 3aralsHompuitHaTHME MeTomnkamu (Kovalenko et al., 2010,
Petrovska et al., 2022).

Koeoiuient mpsmouiniiiaoi perpecii Ruy (3) Ryix (4) po3paxoByBaiy 3a HACTYIIHUMH (HOPMYIIAMH:
x/y:rxﬂ Ry/x:r><ﬁ
) T @
Iie: I — KoedilieHT mapHOT KOPEIIil, Gx — CepeIHE KBaIpaTUIHE BIAXIICHHS 03HAKH «X», Gy — CEPEIHE KBAIPATHIHE
BIJAXHJICHHS O3HAKH (V)

R

y Bimi 28 116 — 10,3+0,07 rox (Cv=7,27 %), roa; maca
THi3Ja Ha dYac BiUIydeHHS y Bimi 28 mio —
77,7£0,72 kv (Cv=9,45 %); maca THi3ga Ha dYac
BimmyyeHns y Bimi 60 mi6 - 212,0£1,96 kr

Pe3yabTaT T2 00roBOpeHHs
AHaJi3 pe3ynbTaTiB JOCTIKEHb CBIIYUTD, 110
TPHBAJICTh JKUTTS y CBHHOMATOK BEJIHKOI 0107

IIOPOAXM  YIrOPCHKOTO  IIOXOJKEHHS  CTaHOBHTH It o/, . .
47,7#1,69 wmic. (Cv=36,33 %), TpuBamicTh (Cv=9,45 %); 30epexeHICTS MOPOCAT 10 BIMIY\CHRA

. . — 91,1+0,65 %; iumekc 0. b. llataninoi nopiBHIOE
IJIEMIHHOTO BHUKOpUCTaHHA — 36,6£1,65 wmic.

64,25+0,411 Gana (Cv=6,54 %).

(Cv=46,26 %). 3a nepio MIEMiHHOTO BUKOPUCTAHHS
BiJl TBapWH 3a3HAYCHOT BUPOOHUYOT IPYIH OJIePKAHO
6,7+£0,29 omopociB (Cv=46,26 %), UBHX OPOCIT
yecboro — 76,1£3,54 rom (Cv=47,50 %). Ix
6araToIIiIHICTh CTAHOBHTH 11,3+0,09 roja
(Cv=8,95 %), KimBKiCTh MOPOCAT HA Yac BiTyICHHS

Tabauus 2. TpuBaJicTh KUTTS, TPHBATICTH NJI€MiHHOT0 BHKOPHCTAHHS TAa BiITBOPIOBA/IBHI AKOCTi CBHHOMATOK

Pesynbpratn JocCHiZpkeHb TPUBAJIOCTI JKUTTS,

TPUBAIOCTI IUIEMIHHOTO BUKOPUCTAHHS Ta
BIITBOPIOBAJILHUX  SIKOCTCH CBHHOMATOK Pi3HOI
nudepenmiarii 3a 1HIEKCOM aJalTUBHO -

npoaykTuBHUX sikocTe#t Khy HaBeneno y Tabuumi 2.

pizHoi Audepenuianii 3a ingexcoM aganTUBHO-NPoAYKTUBHUX sikocTeil Kh

[HaEKC aIanTUBHO-IPOAYKTUBHUX sikocTeit cBuHoMaTku Khy,
o Oana
g E
= 22,91-53,09 53,84-102,05 109,97-183,97
|}
[Toxa3HuKY, OMUHAII BUMIPY % % rpymna
=
[da)
I 11 11
n 37 45 22
X+Sx 30,4+0,91 50,4+1,53 71,1+1,88
TpI/IBaJIiCTL )KHTT;[, MiC. O'ng 5,5610,646 10,40i1,097 8,8211,330
Cv2Scy, % 18,28+2,125 20,632,176 12,40+1,870
X+Sx 19,8+0,82 38,9+1,53 59,8+1,76
Tpusaicts _ THUICMIHHOTO oS, 5,030,584 10,32+1,088 8,29+1,250
BI/IKOpI/ICTaHHSI, MIC.
Cv2Scy, % 25,40+2,953 26,52+2,797 13,86+2,090
. . X+Sx 3,6+0,09 7,1+0,20 11,2+0,33
OnepxkaHo OMOPOCIB 3a Mepiof
IUIEMIHHOTO BHUKOPHCTAHHS oS, 0,57+0,066 1,36+0,143 1,57+0,236
yeporo Cu*Scy, % 15,83+1,840 19,15+2,020 14,01%2,113
OnmepaHo ~ XMBHX  TIOPOCAT X+Sx 38,7+1,26 78,9+2,33 129,3+3,81
yCBOI'0, I'0Jl.
o+S, 7,70+0,895 15,651,650 17,90+2,699
1 2 3 4 5
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1 2 3 4 5
CitScy, % 19,89+2,312 19,83+2,091 13,84+2,087
X£Sx 10,7+0,13 11,1#0,13 11,5+0,19
BararomaigHiCTh, TOJIL. o£S, 0,80%0,093 0,90+0,094 0,890,134
CtScy, % 7,47+0,868 8,10+0,854 7,73%1,165
+ Jo Kknacy enima, 2on - -0,3 +0,1 +0,5
Kot X£Sx 9,8+0,10 9,9+0,11 10,2+0,09
Bim;’m;‘;m “;pci’cz’g i6Hf}OH Hac oLS, 0,750,087 0,800,084 0,45+0,067
FULYHCHHA Y BIIL 26 A0, CoxScv, % 7,65+0,889 8,080,852 4,41+0,665
. . X£Sx 75,541,12 77,9+1,21 80,7+1,10
Maca rHi3za Ha 4ac BiJUTydeHHS Y 0£S, 7,04+0,818 8,18+0,862 5,17+0,779
Biti 28 110, Kr
CitScy, % 9,32+1,083 10,50+1,107 6,40+0,965
X+Sx 205,9+3,16 212,5+3,32 220,4+3,00
Maca THi3na Ha Hac BlATy<eHHs y oS, 19,22+2,234 22,32+2,354 14,11+1,504
Bimi 60 1i0, kr
Ci*Scy, % 9,32+1,083 10,501,107 6,40+0,965
+ 0o Kknacy enima, xe - +25,9 +32,5 +40,4
30cpexenicth - mopocat 0 |y g 91,6+1,19 89,2+0,95 88,7+1,26
BiuTyueHHs, % ' ' ' ! ! !
X+Sx 63,14+0,623 64,43+0,733 67,730,544
Iupexc 1O. JI. Hlaraninoi, 6ama o+S, 3,790,440 4,92+0,518 2,55+0,384
Ci*Scy, % 6,00+0,697 7,630,804 3,760,567

cBuHOMAaTOK Khy, TX TpUBANiCTIO JKHUTTS, TPUBATICTIO
IUIEMIHHOTO BHMKOPHCTaHHS Ta BiJTBOPIOBAJIBLHUMHU
SIKOCTSIMHU CTaHOBUTH 62,5 % (Tabmn. 3).

[IpoBeneHuit 6GioMeTpuUHMIA aHaITi3 TIOKa3aB, 1110
KIJIBKICTh JOCTOBIPHUX KOE(ILi€HTIB MapHOT KOpesIii
MDK 1HAZEKCOM aJalTHBHO-NIPOXYKTHBHHUX SKOCTEH

Tabauus 3. PiBeHb KopeasiniiiHuX 3B'SI3KiB MiK iHIeKCOM aJanTHBHO-MPOAYKTUBHUX sikocTeil Khz, TpuBasicTio
JKUTTS, TPUBATICTIO IUVIEMiHHOT0 BUKOPHCTAHHS Ta BiITBOPIOBAJIBHHUMM SIKOCTSIMM CBMHOMATOK BeJUKOI 01101
MOPO/IM YTOPChKOI0 NMOXO0AKeHHs1, n=104

OsHaka BiomeTpuuHi moka3HUKH
X y r+Sr tr

1 +0,910+0,0169*** 53,94
2 +0,909+0,0170*** 53,32
3 +0,972+0,0054*** 179,38
4 +0,999+0,0002*** 5092,45

IH}ICKC aTallTUBHO-TIPOAYKTUBHUX

skocreit ceuroMaTku (Khy), 6ana
5 +0,418+0,0810*** 5,16
6 +0,068+0,0977 0,70
7 +0,170+0,0953 1,78
8 -0,174+0,0952 1,83

IMpumiTka: 1 — TpuBaNicTh KUTTS, MiC.; 2 — TPUBAIICTB IIIEMiHHOTO BUKOPHCTaHHs, Mic.; 3 — OfIep’KaHO OMOPOCIB 3a MEepiol MIIEMiHHOTO BHKOPHCTaHHS

YCBOTO; 4 — OJIep>KaHO KMBUX MOPOCAT YChOTO, TOJI; 5 — 0araToIuliAHICTh, TOJI; 6 — KiJBKICTh MOPOCAT Ha Yac BiATydeHHs y Biui 28 aib, romn; 7 — Maca
THi3/]a Ha Yac BiJUTy4eHHs y Binli 28 1i0, Kr; 8 — 30epeKeHiCTh NOPOCAT A0 BiluydeHHs y Biui 28 i, %; *** - P<0,001
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JlocToBipHi KOoe(illieHTH TapHOi KOpewsmii y
CBUHOMATOK 3araJlbHOi BHOIPKM BCTAHOBJIICHO MiXK
HACTYIMHUMHK TapamMu o3Hak: Khy X TpuBamicTh KUTTA
(r=+0,910; tr=53,94), Kh; x TpuBajicTh MIEMiHHOTO
Bukopucranus (1=+0,909; tr=53,32), Kh, x ogmepxaHo
OIMOPOCIB 3a TEPiof MIEMIHHOTO BUKOPUCTAHHS yChOTO
(r=+0,972; tr=179,38), Kh, x ofepxaHO )KHBUX TTOPOCAT
yeporo (r=+0,999; tr=5092,45), Khy x GaraTommigHiCTh

(r=+0,418; tr=5,16). BcranoBneHo, mo KoediieHT
npsivoitinidHol perpecii (Rx/y, Ry/X) Mix iHgekcom
aanTUBHO-IPOAYKTHBHUX sikocted Khy, TpuBamicTio
KHUTTS, TPUBAIICTIO IUIEMIHHOTO BHKODHCTaHHSA
0araTOILTIIHICTIO Ta MAcOIO THI3/la Ha Yac BiUTYYECHHS y
Bii 28 mi0 y CBMHOMATOK BenHMKOI OuLTOi mOpoau
YTOPCHKOTO TOXO/PKEHHsSI KOJIMBAEThCS Yy MeXax BiJ
0,031 no 13,19 (Tabm. 4).

Tadmuust 4. Koedimient npsimoniniiinoi perpecii Mix ingexcom aganTuBHo-mpoaykTuBHUX skocteil Kho,
TPHUBAJTICTIO ’KUTTSI, TPUBAJIICTIO IJIEMiHHOT0 BHKOPHCTAHHS, 0araToIIiIHICTIO Ta MacOI0 THi3Aa HA Yac BilTy4YeHHs
Billi 28 1i0 y cBHHOMATOK BeJIMKOI 0ij10i IOPOAM YrOpChKOr0 NOXoAKeHHs1, n=104

O3Haka BioMeTpuyHi NOKa3HUKU
X y Rx/y Ry/x
TpuBaicTh XKHUTTS, Mic. I 0,375 2,206
TpuBaicTh MJIEMIHHOTO BUKOPHUCTAHHS, MiC. HICKC aHaHTHBHOM 0,374 2,207
— MPOTYKTUBHIX SIKOCTEH
BaraTommigHicTs, 1o 0,031 13,19
- - — - ceunomatku Kh,, 6ana

Maca rui3zia Ha 4ac BiutyueHHs y Bimi 28 110, kT 0,042 0,677

3a3HaueHe  CBIOYUTH, 10 13  3MIHOIO
0araToILIiIHOCTI CBHHOMATOK Ha 1 TOJI BeIMYMHA
IHJICKCY aIaNTUBHO-TIPOYKTHBHUX SIKOCTEH
ceuoMatku Khy 3minuThCS B cepeanbomy Ha 13,19
Oayia, a mpu 3MiHI IHAEKCY aJanTHBHO-TPOIYKTHBHHX

sxocrel ceuHomarku Kh, Ha 1 6an ix GararorutiggicTs
3MIiHUTECS B cepenapomy Ha 0,031 rom.

PesynbraTu PO3paxyHKY €KOHOMIYHOT
e(EeKTHUBHOCTI ~BUKOPUCTaHHS CBHHOMAaTOK  Ppi3HOI
mudepeHInaIii 3a iHISKCOM aJalTUBHO-TIPOAYKTHBHUX
axoctel Kh, HaBezeHo B Tabmmi 5.

Ta6auus 5. EkoHoMiuHa edeKTHBHICTH BUKOPUCTAHHS CBUHOMATOK Pi3HOI M epeHuianii 3a iHgeKcoOM aJanTUBHO-
mpoayKTHBHHX sikocTeit Kh

Maca ruizna + JI0 CepeaHbOIIO- Bapricts nogaTkoBoi
[HIeKC aJanTHBHO-IIPOLYKTHBHHIX . o
I'pyna axocTeit cauHoMarki Kh,, 6aa Ha 4ac BIUTYYCHHS MYJISIHHOTO 3Ha4YEHHs, | MPOIYKLi, IpH. / T0J /
’ y Bii 28 xi6, kr % oropoc
I 109,97-183,97 80,7+1,10 +3,71 +188,74
I 53,84-102,05 77,9+1,.21 +0,25 +12,71
I 22,91-53,09 75,5+1,12 -2,83 -143,97

IMpumiTka: * - cepeans LiHa peanizalii MOJIOJHIKY CBUHEH Ha 4Yac MMPOBE/ICHHS JIOCIIKeHb AopiBHIOBaNa 87,3 TpH

3a 1 Kr »KMBOT MacH

Pospaxynku EKOHOMIYHOT e(eKTHBHOCTI
pe3yibTaTiB TOCHTI/PKEHb CBIIYaTh, 110 MaKCHMAIbHY
npubaBKy J0JATKOBOI  MPOAYKINI  OJISpP)KAaHO  Bif

BucHoBKH
CBHHOMATKH BEJUKOi OLTO1 TOPOIH YrOpCHKOTO
ITOXOJDKEHHS XapaKTepU3yEThCS BUCOKHMH

MTOKa3HUKaMH JIOBIOCTPOKOBOI ajamTarii (TpHUBaJicTh
KUTTS ~ CTaHOBUTH  47,7£1,69  wmic.; TpuUBAIICThH
IUIEMIHHOTO BHKOpHCTaHHS — 36,6£1,65 wmic) Ta
BiZITBOPIOBAJILHUX SIKOCTEH (0araTormiiHiCTh CTAHOBUTH
— 11,3+0,09 rom; maca rHi3a Ha Yac BiAJTy4eHHS Y Billi
28 ni6 — 77,7+0,72 xr).

BHayTpinoposna audepeHialis CBUHOMAaTOK 3a
IHIGKCOM  aJalTHBHO-NIPONYKTHBHUX sikoctel  Kh;
CBIJTYUTB, IIJ0 MAKCUMAJIbHUMU TIOKa3HUKaMH TPUBAJIOCTI
XKHUTTS Ta TPUBAIOCTI IUIEMIHHOTO BHKOPHUCTAHHS
XapakTepu3yroTbesi ceuHomatku 11 migociiaHoi rpynum
(Kh;=109,97-183,97 6ana). YcTaHOBJIEHO, IO TBAPHHH
3a3HaYeHOI TPYyNU TMepeBaxaroTh cBUHOMATOK II 1 1

Agroscience and Practice, Issue 4, Part 4, 2025

ceuHOMaToK Il migmocmigHoi rpymu. BoHa cTaHOBHTH
+3,71 %, a ii Bapricts mopiBHioe +188,74 rpH. / roi. /
0T0poC

MATOCHITHAX TPYII 32 TPUBAIICTIO JKUTTS 1 TPUBAIICTIO
IUIEMIHHOTO BHKOpHcTaHHsA Ha 29,11-57.24 1 34,94 i
66,88 %, KIJBKICTIO OJep>KaHUX OIOpPOCIB 3a Tepiof
MJIEMiHHOTO BUKOpHUCTaHHI — Ha 36,60 1 67,85 %,
KIUTBKICTIO OJIEpyKaHMX XKHUBHX MOPOCAT ychoro — Ha 38,97
1 70,06 %, GaraTommgHicTio — Ha 3,47 1 6,95 %, macoro
THi3/1a Ha Yac BijuTydeHHs y Birti 28 110 — Ha 3,46 16,44 %,
MAaco¥0 THi3/1a Ha yac BijyrydeHHs y Bimi 60 ai6 — Ha 3,58
16,57 % BiAMOBIAHO.

MakcumalbsHa 30epeKeHiCTh TOPOCST JI0 BiTy4eH-
Ha y Bimi 28 1i6 (91,6+1,19 %) Oymu y cBuHOMarok |
mignociiauoi rpymu (Kh;=22,91-53,09 6ana).

KinbkicTe  JOCTOBIpHMX KOE(ILiEHTIB MapHOI
KOpemsilii MK 1HAEKCOM aJanTHBHO-TIPOIYKTHBHUX
skocteit ceuHoMatku Khy, TpuBamicTIO 1X IKHTTH,
TPUBAJIICTIO IUIEMiHHOTO BUKOPUCTaHHS Ta
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BiZITBOPIOBAIbHUMH  SIKOCTSIMH ~ CTaHOBHUTH 62,5  %.
Koedimient npsmomniniiinoi perpecii (Rwy, Ryx) Mix
3a3HAYCHUMHU TPYyNaMU KUTBKICHUX O3HAK KOJHMBAETHCS Y
mexax Bix 0,031 mgo 13,19.

Bukopucranns ceuHomarok Il migmocigHOT
rpymnu 3a0e3mneuye oJepiKaHHsI MAKCHMAIBHOI MPUOaBKU
nmonatkoBoi mpoxykuii. Bona craHoBute +3,71 %, a ii
BapTicTh nopiHIOE +188,74 rpH. / TON. / OTIOpOC.
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SIGNS OF LONG-TERM ADAPTATION AND REPRODUCTIVE QUALITIES
IN SOWS OF THE LARGE WHITE BREED OF HUNGARIAN ORIGIN
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The paper presents the results of research into the adaptive and productive qualities of sows of the Large White
breed of Hungarian origin using a new mathematical model of the selection index, determines the criteria for selecting
the leading group of animals of the main herd and the economic efficiency of their use. The research was conducted at
the Druzhba-Kaznacheivka Joint-Stock Company of the Dnipropetrovsk region and the animal husbandry laboratory of
the State Institution Institute of Grain Crops of the NAAS. It was established that the maximum indicators of life
expectancy and duration of breeding use are characterized by sows of the 11l experimental group (Kh,;=109.97-183.97
points). Animals of the specified group are superior to sows of the Il and | experimental groups in terms of life expectancy
and duration of breeding use by 29.11-57.24 and 34.94 and 66.88%, in terms of the number of farrowing received during
the breeding use period - by 36.60 and 67.85%, in terms of the total number of live piglets received - by 38.97 and 70.06%,
multiparity — by 3.47 and 6.95%, nest mass at the time of weaning at the age of 28 days — by 3.46 and 6.44%, nest mass
at the time of weaning at the age of 28 days — by 3.58 and 6.57%, respectively. The maximum survival rates of piglets
before weaning at the age of 28 days (91.6+1.19%) were found in sows of the first experimental group (Kh,=22.91-53.09
points). The number of reliable pairwise correlation coefficients between the index of adaptive and productive qualities
of sows Khy, their lifespan, duration of breeding use, and reproductive qualities is 62.5%. The linear regression coefficient
(Rx/y, Ry/x) between the index of adaptive and productive qualities Khy, lifespan, duration of breeding use, multiparity
and litter weight at the time of weaning at the age of 28 days in sows of the Large White breed of Hungarian origin ranges
from 0.031 to 13.19. The use of sows of the 111 experimental group (Kh»=109.97-183.97 points) ensures the maximum
increase in additional production. It is +3.71%, and its cost is +188.74 UAH / head / farrowing.

Keywords: sow, breed, lifespan, duration of breeding use, reproductive qualities, index, variability, correlation,

economic efficiency.
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Hawi gocarHeHHA

Bigmosizro  mo 3aBIaHHA, j1(0)
BUKOHYBAJIOCh  |HCTUTYTOM  CUIBCBKOTO
rocriogapctBa Kapnarcekoro periony HAAH
«OO0rpyHTYBaTH €(QEKTUBHE BHUKOPUCTAHHS
3aXMCHUX 3aXOJliB IPOTH OCHOBHHUX XBOPOO
Ha MOCIBaX I'PEYKH 3 30€PEIKEHHIM JTOBKIULIA
y TicAIBOeHHUU mepion», y 2025 pomi y
bepmepcrKoMy rOCIIOAPCTBI
“Manmsrok 1 K”, 1mo 3HaxomguTbcs B ceinl
[Topmna, JIpBiBCchKOTO paiiony, JIbBiBCbKOI
obnacti, OyJ0 TpoOBeAEHO  ampodarlio
HayKOBOI po3po0Oku 1o Temi: «EdekTuBHICT
3aXHMCHHX 3aX0JIiB I10JI0 OOMEXEHHS XBOPOO
TPEUKI».

Ha mmomi 5 ra mpoBoawIOCHh
3aCTOCYBaHHS MPETapaTiB Ha MOCiBaxX IPEUKH
npotu GiTOPTOPO3Y 3a CXEMOIO:

1. KonTposns (6e3 00poOkn),

2. Beprekc, PK (0,26 /1) +
obnpuckyBanas Beprekc, PK (0,26 n/ra)
y ¢a3i BBCH 12-15;

3. bioman, BCP (10 wmw/t) +
obmpuckyBanus Oioman, BCP (10 wmn/ra)
y ¢azi BBCH 12-15.

ITpu oMy TexHIYHa €(EeKTUBHICTb y
da3i go3piBaHHS rpedkH Mpotu ¢itodToposy mpenapary Beprekc, PK cranosmuna 75,0 %, Gionan,
BCP - 63,0 %.

HaiiBummii ekoHOMIUHUN epEeKT OTpUMaHO 3a MOEAHAHHS NEPEANOCIBHOI 0OpOOKM HACIHHA 3
0JTHOpa30BoI0 00poOKoro npenapaToM Bepteke, PK, y pazi BBCH 12-15 — ypoxaiinicTs cTaHoBHIIA
2,0 1/ra, yMOBHO 4HCTHH 0Xia — 23,2 TUC. TpH/Ta, a piBeHb peHTadenbHocTi — 127,5 %.

PesynpTati BHpOBaJKEHHS PO3POOKM 3acBiIUYIOTH €()EKTUBHICTH IHTETPOBAHOI CUCTEMHU
3aXUCTy TpEYKH, HI0 MOE€JHYe XIMIYHI Ta O10JOri4HI mpenapatu Ta 3ale3neuyye cTaOUIbHUN
¢iTocaHITapHUIA CTaH MOCIBIB 1 MiABUILEHHS BPOXKaHOCTI.

T'omoBa @I “Mannsiok 1 K”
Onexcannpa MAH/I3IOK

3riHO 3aBAaHHs, 10 BUKOHYBAJIOCh [HCTHTYTOM CLIBCHKOTO TocmoaapctBa KapmaTchkoro
periony HAAH «OO0rpynTyBaT e(heKTUBHE BUKOPHCTAHHS MECTULUAIB OHOBJIEHOTO ACOPTUMEHTY
10 MPOBEJACHHIO 3aXMCHUX 3aXOJiB 3 IIKIJUTMBUMHU OPTaHI3MaMH Ha TMOCIBaxX MIIEHUIl 03UMOI» y
2024-2025 pokax na momsx JIT "AI' "Panexiceke" ICIT Kapmatcekoro periony HAAH, mo
3HaxoaaThes B ¢. CabaHiBka, YepBOHOTpaachKkoro paiiony, JIbBiBChkOi 00macTi, Oylio MpoBEAEHO
BIIPOBA/KEHHS HAYKOBOT PO3p0o0KH 1o TeMi: «EQekTUBHICTh (YHTIIMIIB IPOTH IPUOKOBUX XBOPOO
JIUCTS Ta KOJIOCY Ha TOCIBaX MIIEHUII 03UMOT».

Ha mmomi 250 ra mpoBOAMIOCH 3aCTOCYBaHHS MPOTH XBOPOO MIIEHUIII 03UMOT (YHTIIMIIB!
¢anbkoH, k.e. — 0,6 1/ray pazsy BBCH 32, conirop, k.e. — 0,7 1/ra y pasy BBCH 39 Ta Tinmop, k.e. —
1,0 n/ra y ¢a3y nmenuni o3umoi BBCH 60.
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[Tpu bOMY TEeXHIYHA
e(eKTUBHICTb 3aCTOCYBaHHS
¢yHrinuaiB ganskoH, k.e. — 0,6 1/ra
y ¢azy BBCH 32, comirop, k.e. —
0,7 n/ra y ¢azy BBCH 39 mporu
JINCTKOBHUX XBOPOO MITICHUIT O3UMOT
cranoBmia 50,5 %, ynrinuny
Tiamop, k.e. — 1,0 a/ra y ¢azy
mmennii o3umoi BBCH 60 mpotu
XBOPOO KOJIOCa TIICHHUIIl 03UMOI —
80,5 %. 30epexeHuit Bpoxai
MiueHuIi o3uMoi cranosus 0,9 1/ra,
BpOXaiiHicTh — 4,7 T/Ta.

Hupexrop AIT "JI" "PanexiBchke"
ICT’KP HAAH
Boraan I[TPALIFOBUTUI

IMPOTPYIOBAHHS HACIHHS - 3AITIOPYKA XOPOLIOI'O YPOXAIO 3EPHOBUX

BiifHa mocTtaBuia HOB1 BUKIIMKH MTEpe]] HApOAOM Y KpaiHH He JIMIIE B TUTaHHI 3aXUCTY HAIIOT
JIep’aBH, a TaKOXK 1 B 3a0e3MeUYeHHI NPOJOBOJIBYMX NOTpeO HacelaeHHsA. BupolryBaHHS 3epHOBUX
KYJIBTYp € OJTHUM 13 CTPAaTEriyHUX HANpsAMiB 3MIITHEHHSI EKOHOMIKH Y KpaiHH.

3epHOBI KYJIbTYpU 3 MOMEHTY CiBOM ax 10 30MpaHHS 4acTO ypaxyIThCs XBOpoOamu. Sk
BIJJOMO y IPYHTI 3aBXIU MPUCYTHs (hiTomaroreHHa Mikpodaopa, po3BUTOK SKOi 3HAYHO IMOTIpIIye
(byHKILIT pOCTMHHOTO OpraHi3My, a y pa3i 3pOCcTaHHsI iX YHCENIbHOCTI Bi10YBA€THCS 3HAUHE 3HMKEHHS
MPOAYKTHUBHOCTI KYJIBTYPH 1 TIOTIPIIEHHS SIKOCTI Ta KUTBKOCTI IPOIYKIII.

Crnin BiA3HAYUTH, IO BTPATH BajJOBOro 300py YpO)Kair 3€pPHOBUX BiJ XBOPOO IIOPIYHO
cranoBisATh 20-30 %, a B emidiroTiitai poku — 50 %.

Po3BuTOK XBOpOO 3€pHOBUX KYJBTYp 3a POKaMHM HEOJHAKOBHUI, 30KpeMa CIIOCTEpiraroThes
nepioan emiiToTiid i, HABMaKW, POKU cIAaOKOro PO3BUTKY a00 HABiTH BIACYTHICTH Ti€i 4M iHIIOL
XBOpPOOU.

B octanHi poku 3pociia ypaKeHICTh POCIUH CAKKOBUMH XBOPOOaMH, KOPEHEBIMHU THUJISIMH,
TEMHO-OypOI0 Ta CITYACTOIO IUIIMUCTOCTSMH (T€JIbMIHTOCIIOPI03), albTEPHAPIO30M, IITICHSIBIHHAM
HACIHHS, KaM SHOI0 Ca)KKOI0 STYMEHIO Ta 1H.

OO60B’s13k0BUM NPO(DITAKTHYHUM 3aX0/I0M B OOpOTHOI 3 XBOpoOamMH € 3HEe3apa)KyBaHHS
Hacigas. Cii1 BII3HAYNTH, IO TEepe MPOTPYIOBAHHSIM HACIHHS HOTO MOTPIOHO PETEIIEHO OUUCTUTH
BiJl MWJIY Ta OUTOrO 3epHa, OCKUIBKA BOHU MAaIOTh BEJIMYE3HY CYMapHY MOBEPXHIO i TaKUM YHHOM
3Ha4YHa 4aCTHHA IIperapary, o0 BKPUBAE IX, IPOCTO HE MOTPAIUIE 3a IPU3HAUYCHHSIM.

3rifHo 3 pe3ynbTaTaMH JOCHiJKeHb, siki Oynmu mpoBeaeHi B ICIT Kapmarcekoro periony
HAAH B nabopaTopHuX yMOBax J1abopaTopii 3aXHCTy POCIMH HE3apaKeHOro HaciHHs HeMae. [Ipu
BUOOPI MPOTpYHHMKA HEOOXITHO KepyBaTHCS CIEKTPOM HOro ¢yHrinuiaHoi Aii Ta pe3ylbTaTaMmu
(diToekcnepTu3n HACIHHSA, IKY TPOBOJISATE cepTH(iKoBaH1 1abopatopii.

JlaGopaTopist 3aXMCTy POCIUH BXOJUTH JI0 CKJIaAy cepTudikoBaHoi 1aboparopii arpoximii Ta
AHATITUYHUX JOCTIKeHb [HCTHTYTY cinbcbkoro rocmomapctBa Kapmarcekoro periony HAAH
(Ceigorreo N° PJI 009/22, Bix 07.02.2022 p., Bugane AI1 «JIpBiBCTAaHAAPTMETPOIIOTiSI») 1 HA TaHUI
Mepiojl Yyacy HaJa€ MOCIyTrd BU3HAYCHHS €HEPTii MPOPOCTaHHS Ta CXOXKOCTI HACIHHS, 3apaKeHOCTI
XBOPOOaMH 1 3aCEIEHOCTI Ta MOMIKOHPKEHOCTI] IIKITHUKAMH HACIHHS Ta 1H.
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diToekcriepTU3a HACIHHS Ja€ TOYHUN JIIarHO3 1 MOMJIMBICTH MPABUWJIBHOTO BHOOPY
MPOTpYHHUKA, 1110 3a0e3neuye ekoHoMito 10 30—40 % moporux mpemnaparis.

OnHUM 13 OCHOBHHUX €JIEMEHTIB IHTETPOBAHOTO 3aXUCTY MOCIBIB BiJl HIKiAJITUBUX OPTaHi3MiB €
MPOTPYIOBAHHS 1 OaKTepu3allisi HACIHHSI.

Crnix Bif3HAYMTH, IO U MPOTPYEHHS BUKOPUCTOBYIOTH JOCTYIHI XIMIYHI HpenapaTw
CUCTEMHOT Jii, a y1s1 6akTepu3arllii — o0poOKy MIKpOOHHUMHU MperapaTaMy Ha OCHOBI BITbHOKHBYYHX,
acoIiaTUBHUX, CUMOI0TPOPHHX, a30T(hiKCyrounX, pocharMoOiIi3yrounx MiKpOOpraHi3MiB, a TAKOXK
npenapariB  OiHapHOi 1ii 3 ¢yMirabHUMH O1OCTUMYJSITOpaMH POCTY. 3a TEBHUX YMOB
aJIbTEPHATHBOIO XIMIYHOMY MIPOTPYIOBAaHHIO MOXKYTh OYTH 3apeecTpoBaHi 010JI0TIUHI (PYHTILUIH.

Skmo ditoekcnepTrza HACIHHS HE BHsIBUJIA HASBHOCTI CIIOP CaXXKOBHUX I'PHOIB 1 KiIBKICTh
3epeH, ypakeHux rpubamu i3 poxis Bipolaris Ta Fusarium, e nepesutiye 2,0—4,0 %, a miicCHIBUMA
rpubamu — menme 20,0 %, nns oOpoOneHHs HACiHHS MOYKHA BUKOPHCTOBYBATH O10JIO0T14HI
mpemapaTH i 010JIOTIYHO aKTUBHI PEYOBUHHU.

3rigHo 3 pe3yabTaTaMu JOCHIKEHb, fKi OynM mpoBeAeHI B IHCTUTYTY CUIBCBKOTO
rocriogapcta Kapnarcekoro periony HAAH 3 6io10riunux npemnapaTiB moTpiOHO BUKOPHUCTOBYBATH
st o0poOku HaciHHs: Tpuxonepmin CK (2,0 n/t), 6aktodir (2,0 n/t), 6akrodir (2,0 a/T) +
tpuxoaepmin CK (2,0 11/T), Tpuxoaepmin-93 (2,0 1/1) Ta iH., siki 3aHeceH1 A0 «[lepeniky necTUIMIIB
1 arpoxiMikariB, JO3BOJICHUX J0 BUKOPUCTAHHS B YKpaiHi».

Jns oOpoOnieHHsT HAcCiHHS MIICHWIN Spoi Ta SUYMEHIO NHPOTH JIETIOUHMX CaXKOK Kpale
BUKOPUCTATH TpenapaTH, siki 3aHeceHi 10 «llepeniky mecTHIuIiB i arpoxiMikaTiB, JO3BOJICHUX 10
BUKOPHUCTAaHHSA B YKpaiHi» Taki sik: kiHto [yo, k.c. (2,0-2,5 n/1), inmyp Ilepdpopm (0,4-0,6 1/1),
Bian TT, B.c.kx. (0,3-0,4 n/T), Biamur 250, k.c. (2,0 /1), muBinena Crap 036 FS, KS (1,5-2,0 a/1),
pakcun Yawtpa (0,25 1/T) Ta iH.

[ToTpiOHO NOTPUMYBATUCh PEKOMEHIOBAHUX HOPM BHUTPATH MPOTPYHHHKIB, OCKUIBKH 3a
iXHBOTO 3MEHIICHHS HE JOCATAEThCs OaxkaHOro e(exTy, a mpu 30UIbIIEHHI — MPU3BOIUTH JI0
3HIDKEHHSI CXOJXKOCTI HACIHHS BHACIHIJOK YTBOPCHHS AHOMAIBHHX IPOPOCTKIB, HE3TATHHUX 1O
MOJAJIBIIONO PO3BUTKY, AKl1 3 4acoM TMHYTb. Oco0iauBO HeOe3neuHe MiJBUILEHHS HOPM BUTPATH
npenaparis JJisi TPAaBMOBAHOTO HACIHHSI.

[TpoTpyroBaT HAciHHS MOYKHA SIK 3aBYacHO (3a 2—3 TWXHIi), Tak 1 O6e3mocepeTHbO Mmepea
ciB0O0. 3aBUacHe NMPOTPYIOBaHHS 0COOIMBO €(hEKTUBHE I 3aXUCTY POCIUH BiJ] CAXKKOBUX XBOPOO.
CiBOy moTpiOHO MPOBOAUTH BiKaniOpoBaHMM HACIHHAM | Kjacy MOCIBHUX KOHIUIIHM 3 BHCOKOIO
macoto 1000 3epeH.

Cain 3a3HauuTH, 1O NMPH CiBO1 MICIA KOJIOCOBUX MOINEPETHHKIB JUIS 3aXUCTY IMOCIBIB BiJ
XJIIOHOTO TypyHa, MIATPU3aI0YMX COBOK Ta IHIIMX TIPYHTOBHX IIKIJHUKIB 3@ YHUCEIBHOCTI, IO
nepesumtye EITI, mepenmnociBHy oOpoOKy HAaciHHS CiJl IPOBECTH TaKUMH IpernapaTramu, sK:
rayuo® ITmoc 466 FS, TH (0,3-0,6 /1), py6ixk, k. e. (2,0 0/T) Ta iH., sKi 3aHeceni n0 «Ilepemiky
MECTHUIIU/IIB 1 arpOXiMiKaTiB, TO3BOJICHHX J0 BUKOPUCTAHHS B YKpaiHi».

[Tpu poOoTi 13 3aco0aMu 3aXUCTy POCIUH OOOB’S3KOBO CIiJl JOTPUMYBATUCS AIFOYMX
Jlep>xaBHUX caHiTapHUX NpaBui «TpaHcropTyBaHHs, 30epiraHHs Ta 3aCTOCYBAaHHS MECTHULMIIB Y
HapOJHOMY rOCTIOAApCTBI» Ta MPaBWJI TEXHIKU O€3MEKH.

3aBigyBay 1abopaTopii 3aXUCTy POCIHUH,

E E KaHIUAAT C.-T. HayK, c.H.c. Faauna BIJIOBYC
.y
r . .
JeranbHima inGopmartis
I H .
[w] 5

Ha caiiti [HcTuTyTy: Isgkr.com.ua
https MMisgkr.com.wa
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